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First year Mid-term Examination 2017-18  

Subject: CEMA, F.M. 100, Time: 4 hours 

 

 (CHT 12a, 12b) (ORGANIC CHEMISTRY) 

 

Group-A 

(Answer any three questions) 

1. a) Draw as directed:                                                                                                   3 

(i) (R)-2-methylpentane-1-ol (Fischer projection) 

(ii) threo-3-aminobutan-2-ol (in flying-wedge) 

(iii) (2S, 3R)-2-bromo-3-chlorobutane (in Newman projection) 

(b) A 0.2 M solution of an optically active compound ‘C’ has an observed rotation in a 10 cm cell of 

(+) 0.4°. The molecular weight of the compound is 150. What is the specific rotation of ‘C’? 2 

2. a) Draw the Fischer projection formulae for all the possible stereoisomers of CH3CH=CH-COOH 

and designate any one isomer with R/S, E/Z descriptors.                3 

(b) Represent all the diastereoisomers of 2,4-hexadiene in their s-trans form.                       2 

3. a) Label the following pairs of molecules as homomers, enantiomers, or diastereomers with 

justification.           3 

 
b) Designate R/S descriptor for each chiral centre of the following compounds indicating priority 

sequence:           2 

 
4. a) Write down the Fischer projections of all the stereoisomers of 2,3-dibromobutanedioic acid and 

comment on their optical activity/inactivity with proper justification.    3 

b) Arrange the given groups in accordance to their priority sequence according to the CIP rule with 

proper reasoning:          2 

 
5. a) What are the elements of symmetry present in the following cyclobutane derivatives where G 

stands for a chiral group and G' is its enantiomorphic group? Are they chiral? Locate the symmetry 

elements in each case.          3 

 
b) Explain how a gradual change from left to right of the following sequence imparts optical activity.

            2 
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Group-B 

6. Answer any five questions.         5x2 

a) The C-Br B.D.E values in the following two compounds are very similar although one is allylic 

bromide while the other is not. Explain.       

 
b) Arrange these compounds in order of increasing length of C-C single bonds and explain your answer: 

1,3-butadiene, 1,3-butadiyne, l-butene-3-yne. 

c) Draw the orbital picture of penta-2,3-diene indicating state of hybridization of each carbon atom. 

d) Draw the following -MOs showing the node(s): i) HOMO of allyl cation, ii) SOMO of 

1,3,5-hexatriene radical cation. 

e) 4-Nitroanisole has a much larger dipole moment than 4-chloronitrobenzene although oxygen and 

chlorine have similar electronegativity. Explain. 

f) Write the different canonical form(s) of the given cation and indicate, with reason, which 

one is the major contributor towards the resonance hybrid. 

 
g) The values of heat of hydrogenation per double bond for cyclooctatetraene (COT) and cis-

cyclooctene are very similar. What inference can you draw from this data relating to the shape of COT? 

Group-C 

7. Answer any three questions:         3x3 

a) Arrange the following molecules in order of increasing boiling points: hexane, 2,2-dimethylbutane 

and 3-methylpentane. Justify.  

b) Compare the relative stabilities of the following species by drawing relevant Frost Diagrams: 

cyclobutadiene (CBD), CBD2+ and CBD2-. 

c) Calculate the change of enthalpy based upon the given B.D.E. data for the following Diels-Alder 

cycloaddition reaction between 1,3-butadiene and ethylene: 

 
The reaction becomes increasingly unfavourable upon raising the reaction temperature. Justify why this 

is so. 

d) Explain why the dipole moment of acetylmesitylene is significantly smaller than that of 

acetophenone, while dipole moments of mesitylaldehyde and benzaldehyde are very similar. 

 
e) Explain why calicene (structure below) has an unusually low rotational barrier across the double bond 

connecting the rings. Also predict how and why these parameter is expected to change if an electron-

withdrawing and an electron-donating group are introduced in the five- and three-membered rings 

respectively. 
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