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,4ppl1 ftontier molecular Orbital theory to detemrine the preferred mode (suprafacial or

antarafacial) of [2+2] cycloaddition rcaction of two ethylene molecules under thermal

aad photochemical condition.
(40 ma*s)

D/aw the struature including stereochemistry of the product / products ofthe following
r€actiors.
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(30 marks)

trylai, the following reaction including the stereochemistry of the product given below

by a plausible mechanism.
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2. a) Eeptoin why 1,ng alosure of (2E,42,6E)-2,4,6-octatriene yields only a single podtut

cis methyl groups on the ring, while ring opening reaaion of cis-3,4-dimethy

forms a single conjugated diene with one Z alkene and one E alkene as sholm belo\'
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b) Compound S was teated with potassium alkoxide (base) in THF to get A

undergoes [3,3]-signatropic rcarangement to give B. The compound B was

react with acid to obtain the pioduct P. Give reasons ard d/aw the shuclu$!

compounds A and B.

c) -Predict the producys (including stereochemistry) ofthe following electrocyclic
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(2842)-2,4-hexadien€
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3, a) baludte the signlfigance of.ate constant ofthe following reaction when

i. X is an electron wittrdnwing group.

ii. X is an electlon donating group. 
o
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HN- \

+ Hcl

(30 ma*s)

b) The pKa values of p-chlorobenzoicacid and benzoic acid are3 98 and 4'19

respectively. Calculate substituent constant (o) for p-Cl'

(20 marks)

c) i) Define the term 'Kinetic isotopic effect''
(15 marks)
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ii) Nitration ofbenzene is found to have a deutedum isotope effect of KHA(D=I 0-

Explain how you woul d determine t}le rcte delermining step ofthe reaction'

4. a) Using Felkin-Ahn model explainhow the following reaction yields different

diastereoisomers ofthe product in 1:3 mtio'

(35 rnarks)

(40 marks)
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b) ffrile mechanism for the following radical chain reaction,
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c) i) Biefly explain the two b/pes of carbercs.

li) Wite mech2rnsm of the following reaction.
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