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B. Sc. Semester (Honours) Examination, 2021-22 

CHEMISTRY 

Course ID: 11411       Course Code: SH/CHEM/101/C1 

Course Title: Organic Chemistry I 

Time: 1 Hour 15 Minutes      Full Marks: 25 

The figures in the margin indicate full marks. 
Candidates are required to give their answers in their own words as far as possible. 

 

1. Answer any five questions:                                           1×5 = 5 

a) Draw the valence bond (VB) orbital picture of vinyl cyanide. 

b) Which compound of the following pair will have higher electron density at the marked (*) 

carbon atom? Explain. 

 

c) Calculate the value of ‘n’ for the following molecule according to Hückel’s rule of 

aromaticity. 

 
d) Which of the following compounds has higher dipole moment and why? 

 

 
e) Give the correct order of stability of the following carbocations: 

 
 

f) What is meant by sacrificial hyperconjugation? Give one suitable example. 

g) The correct statement(s) about the following species is (are): 
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i) I and II are the resonance structures. 

ii) II and III are resonance structure. 

iii) II and III are diastereomers. 

iv) III is a tautomer of I. 

h) The compound has three lone pairs. Determine which lone pair(s) participate in 

aromaticity.                  

 

 

2. Answer any two questions:                                                             5×2 = 10          

a) i) Draw the π-MOs of allyl cation and mention the orbitals, which act as HOMO and LUMO. 

ii) Draw the Frost diagram for cyclohexatriene (benzene) and calculate its stabilization energy 

in terms of β.                 2+3 = 5 

b) i) Indicate the element(s) of symmetry, if any; present in the following molecules:   

 
ii) Assign R/S-descriptors for the chiral centers in the following compounds (indicate priority 

sequence).         

 

                   2+3 = 5 

c) i) Identify electrophiles and nucleophiles: Give reasons.       

 I) B2H6              II) NO2
+  III) CH4  IV) H2 

ii) Arrange the following compounds/species in order of increasing nucleophilicity. Give 

explanation.  

   OH-, EtO-, Me2C=O and CH3COO-           2+3 = 5 

C 

H 

Ph 

C≡CH 

I) II) 
O 

CH2OCH3 

CH2CH2D CMe3 
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d) i) What are meant by reactive intermediates? Give the IUPAC definition of reactive 

intermediates.            

ii) Give the structures of products with the structure of intermediate(s), if any.     

               
       2+3 = 5 

3.  Answer any One question:                                                      10×1 = 10 

a) i) What is meant by racemization and resolution?  

ii) Explain mechanistically the racemization of (R)-PhCHClMe on treatment with anhydrous 

AlCl3. 

iii) An optically pure sample of (R)-(-)-2-butanol shows a specific rotation of -13.6°. What 

relative proportion of (S)-(+)-2-butanol and (R)-(-)-2-butanol would give a specific rotation 

+6.8°? What is the optical purity of the above mixture? 

iv) Draw the structures of two diastereoisomers having the configuration (2S,3R) and (2S,3S) 

of diethyl-2-hydroxy-2,3-diphenyl succinate. How will you assign the diastereoisomers as 

erythro or threo?                 2+2+3+3 = 10 

b) i) Draw the orbital pictures of diphenyl carbene and explain its triplet character. 

ii) Show how the following compound can be synthesized from benzene. Give mechanism of 

the reaction. 

 

iii) What are singlet and triplet carbene? Triplet carbenes add to E and Z-alkenes with loss of 

stereochemical integrity. Explain with an example. 

  iv) Write down the product obtained for the following reaction.   

 

          2+3+2+3 = 10 

 

__________ 

Ph 

CHN2 

hν 
? 

CO2Et 

CH2Cl 
EtOH/H2O 


