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PG Even Semester Examination, May 2025

CHEMISTRY

(2nd Semester)

Course No.: CHMCC-202

(Organic Chemistry-II)

Full Marks: 70

Pass Marks: 28

Time: 3 hours

The figures in the right margin indicate full marks for the question.

Answer any five questions selecting one from each unit.

UNIT-I

1. (a) Explain in details the yields of the following

reactions: 3

(b) Complete the following reactions and

suggest plausible mechanism:

3+2+2+2+2=11

10. (a) Predict the product for the following

reactions: 1×3=3

(b) Predict the major product and explain the

regioselectivity exhibited by the following

reactions, 2+2=4

(i)

(ii)

(c) Predict the stereochemistry of the product:

2

(d) What is cheletropic reaction? 2

(e) Using correlation diagram, show the

thermal feasibility of Diels Alder Reaction.

3

*****
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2. (a) Provide the product(s) of the following

reaction with plausible mechanism: 7

(b) Write the product(s) of the following

reactions and suggest mechanism:

3+2+2=7

-2-

UNIT-V

9. (a) Compare the reaction of 2,4,6-cyclohepta-

trienone with cyclopentadiene to that with

ethene. Explain why 2,4,6-cyclo-

heptatrienone uses two π-electrons in ore

reaction and four π-electrons in the other.

3

(b) With the aid of correlation diagram,

explain the stereospecificity of the

following reaction. 4

(c) Using FMO method visualize when [1,3]-

alkyl shift will undergo inversion

ofconfiguration. 4

(d) Provide the mechanism for the following

pericyclic reaction (Hint. Two pericyclic

steps are involved), 2

(e) What is Cope rearrangement. 1

-9-
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UNIT-II

3. (a) Write the major product(s) of the following

reaction(s).                            1×5=5

 

i)

OBn

OH

O

O

O

HO

Collins reagent

HO

OH

MnO2/ CHCl3

room temarature
ii)

iii)

H3C CH3

CH 3

C H3
OH

OH

Ag2CO3/ Celite

C6H6

iv)

C6H 5

CrO3/CH3COOH

room temparature

v)

CH3

C(CH3 )2OH

KMnO4/ H2O

room temparature

-3-

(c) Provide mechanism for the following

photochemical transformation. 2

8. (a) Delineate the photochemical outcomes for

the following compounds, providing

appropriate mechanistic explanations to

support your answer. 2×4=8

(b) Using one example for each, illustrate

the key similarity between the Barton

reaction and the Norrish Type-II reaction.

3

(c) Illustrate the various forms of oxygen

species generated through

photosensitization. How does a

photosensitized oxygen species interact

with the following substrates? 3

 

(i) h��EtOH

(ii) H3O

OH

O

ONO

 

(i)
h�

?

(ii) O

+
OCH3

OCH3 h�
?

(iii)
Ph

Ph

H

O

h�
?

(iV)

h�
?

porphyrin

ON O

 Me

H

and H

Me

-8-

hυ

hυ

hυ

hυ

hυ
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(b) Predict the product (s) of the following

reaction and comment on major product

and also suggest plausible mechanism.

2+2+2+3=9

4. (a) Predict the major product of the following

reaction (s) and suggest plausible

mechanism. 3×3=9

 O

CH2CH2CH3

H
CH3CO3H/ CH3CO2H

H

C6H 5

C 6H5

C 6H5

m-CPBA/ CH2Cl2

CN

i)H2O2/ K2CO3/ CH3OH

ii)

CH3

CH3

OH

OH

Na2Cr2O7/ HClO4/ H2O

i)

ii)

iii)

iv)

-4-

Conclude each comparison with a brief

statement highlighting the key distinction

between the two. 4+3+3=10

(b) Describe the concepts of sensitization and

quenching by outlining three possible

energy transfer pathways that can occur

following the photoexcitation of a

sensitizer (D) in the presence of a

quencher (A). Indicate the correct electron

spin states involved in each process. 2

 

(I )

Me Me

O

+

O

O

h�
?

h�
?

and

Me Me

O

+
N

N

H

H

 

(ii)

H CH3 O2,h�

?
Sensit izer

and

O2,h�

?
Sensit izer

NH

 

(iii)

Ph Me

HMe

Ph Me

h�
?

and

Ph Ph OMe

HMe

h�
?

 

Ds0

h�
Ds1

ISC
DT1
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i)

NO2

OH C6F13

S

NCS, toluene, -25 OC, 2 hour

then Et
3
N

ii)
OH

TBDPSO

OH

CH3

O

I

O

OAc
AcO OAc

DCM, room teparature

iii)

Tl(NO3)3/ MeOH
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(b) Provide the mechanism of the following

transformation. 2½x2=5

UNIT-III

5. (a) Provide A to G for the following reaction(s)

and suggest plausible mechanism for the

following conversions.  3+3+3+2=11

-5-

(b) What happens when PHCH2COCl is

treated with 2 equivalents of diazomethane

and the resultant product is allowed to

react with Ag2O in water? Give

mechanism of all reaction(s). 3

6. (a) Provide the major product of the following

reaction and suggest plausible mechanism.

2½x2=5

(b) Provide mechanism of the following

transformation. 2

(c) Carry out the following transformation,

provide the reagent(s), reaction condition

required for it and also suggest the

mechanism of the reactions involved. 4

UNIT-IV

7. (a) Compare the photochemical behaviour of

the following pairs of compounds by

presenting detailed reaction mechanisms.

 

HO

CH3

H3C

20% H2SO4i)

ii) O

O

N2

hν/ Rh2(OAc)4

 

i)

N3

CO2Et

heat

N

C O2Et

ii)

O

CO2Et

Ph
C2 H5

NaN3/ MeSO3H
O

CO2Et

Ph
C2H 5

H
N

 NH 2

COOH
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 OH

OH

PhI(OAc)2 (2 eq))

NaHCO3(4 eq) H2O O

O

O

i)

ii)

OH

OH

DCC, DMSO, PhNHCF3CO2

Benzene, room temparature

O

O

 

OH

OHPh

Ph

i)
cat. TsOH

CHCl3

A + B

75% 25%

ii)

HO

NH2

SiMe3

NaNO2/ AcOH C

72%

+ D

28%

iv)

OMe

O

O

Br

Br

Anhydrous AlCl3/ toluene

160oC

iii)

O

CO2Me
Me

Ph
H

H 3C S

O

O

N3

Et3N

E
Rh(OAc)2

F

G


