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Instruction: Answer Question No.1 and any FIVE of the remaining.

1. Answer any TEN questions (2x10 =20)
a) What is resonance? How the resonance energy of benzene is'determined.
b) Draw the structure of [10]-annulene and comment on its aromaticity
¢) What are rotaxanes? Give their potential applicatiogs.
d) Arrange the carbocations in the order of their enhancing stability with justification for
tertiary butyl carbocation, allyl carbocation, 1sopsepyl carbocation and benzyl carbocation
e) Write the mathematical expression for Taft\equation and elaborate the terms
f) Which of the following is stronger‘acid® Give reason
3-bromopropionic acid and.2-bromopropionic acid

g) Convert the following projection into Newman and Sawhorse projections
CH:
H—Z—3r
CI—?—H

CHy

h) Assign the configuration (R or S) for the following molecules:

MaQ CHO | “'
] .::—— ‘

/TN CH=CH; N e i
MeO s HY N\N—CH

CH;

1) Indicate the following as M or P with justification:

NO-
/ “ OsN

oD -—\ m{( )— )T\
W’ CHy N/ =
oy HC

J) Give the stable conformations for the following sugars:

HC N H —\

i) a-D-Galactopyranose ii) a-D-Fructose

k) Name the following by IUPAC system:
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I) Give any one synthesis of coumarin

2. a) How crown ethers and metal ions are complexed? Give the structure of 18-crown-6
ether containing potassium ion.

b) Write the structure of the suitable receptor which incorporated glyceraldehyde dimer

as guest.
¢) Mention the importance of cyclodextrins. (4+3+3=10)
3.a) Justify: how isotopic labelling is used to determine the mechanism of the following
reaction.
1) Qi '
[J 7 7 e (T )
g& c;

b) How the presence of intermediates is useful in establishingthe mechanism of a
reaction explain with suitable examples.
c) Discuss the effect of substrate, attacking nucleephile and leaving group on the
mechanism of SN1 and SN2 reactions. (4+3+3=10)
4. a) Draw the stable conformation of
1) Bicyclo[2.2.2]octane ii) 3-Methyl bicyclo[3.1.1]heptane
b) Explain the terms enatiotgpictand diasterotopic groups and faces with suitable examples
c) What are CIP rules? Discusshow these rules are used to determine the R/S

configuration of following:
COaH

H—C—OH

CoHs (4+3+3=10)

5. a) Propose any two method for the synthesis of benzisoxazole.
b) Write any two reactions of benzimidazole.
c) Predict the product with suitable mechanism for the following reaction and
name the product
0

B o D
r _|_ A,
)S/ H--NJ\NH? =, ’

Et
(4+3+3=10)

6. a) Outline any one method for the synthesis of indole.
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b) Write a short note on Cram’s and Prelog’s rules of asymmetric induction.
c) What are potential energy diagrams? Illustrate with examples for different types of
reactions. (4+3+3=10)
7. a) Define molecular recognition? Describe molecular cleft structure and functions as
receptors.
b) Write a note on optical activity of alkylidene cycloalkanes

c) Sketch the mechanism for the following reaction:

2 i R2
R
(@) ] .
I& NH,SCN (2 Equiv.) _ / \
R'” ~cl R’ N

g~
(4+3+3=10)
8. a) Explain the concept of thermodynamic and kinetic gontrol of a reaction using the
example of the reaction of an unsymmetrical ket@ne with a base.
b) Discuss briefly the conformation of cyclohéxane

c) Write a note on classical and non-classicak carbocations (4+3+3=10)
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