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Post Graduate Teaching Department of Chemistry
Rashtrasant Tukadoji Maharaj Nagpur University, Nagpur
Master of Science (M.Sc.) CHEMISTRY Examination (CBCS)
Second Semester Organic Chemistry
Paper — VI (2T2)

Time: Three Hours] [Max Marks: 60

N.B.:

a)

b)

c)

d)

e)

f)

a)

1. All questions are compulsory.
2. Figures to the right indicates marks allotted to the question.

Predict the major products [X] and [Y] formed in the following reactions with suitable (4)

mechanism.
HBr HB
M\OCH3 — [X] X COOCH; _TBr _ vy
Write a suitable mechanism for the following reaction. 4)
o) o)
0 CO,Me NaOMe
A G Theon
COzMe MeOH

dimedone

Predict the major products [X] and [Y] formed in the following reactions with suitable (4)

mechanism.
0
NaOH NaOH
—— X M
o 100 °C 5 100 °C
OR
Predict the major products [X] and [Y] formed in the following reactions with suitable (4)
mechanism.
Br; Br
AN —5> [X] AN~ —2 > [Y]
1o CHoCly HO S CH,Cl,
Identify the structures of [W] and [X] in the following transformations. 4)
0
Na,CO
w) Neof Oé x) —
Write a suitable mechanism for the following reaction. 4

@/ i) BoHg O/
i) H,O,/NaOH “'OH

Provide an explanation for the observation that both I and Il produce the same (4)

rearrangement product when treated with aqueous base.
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0 Cl
i) NaOH/H,0 i) NaOH/H,0
CGH5/\thI o CﬁHs/\)kOH RPN CeHs
@) i) H3O i) H3O e}

I ]

Predict the products of the following reactions. 4)
QH NaNO, WOH NaNO,
>‘\ /= ZI, HCI
NH, HCI NH,
For the following chiral molecules, draw the products of E2: 4)
1. Br 2.
OR
Outline routes involving rearrangement reactions to the following: 4)
(i) HO._COyH (ii) NH
Ph o
Ph
Explain the following experimental observation for stereocisomers of menthyl chloride: 4)
NaOEt NaOEt
o  EtOH ol EtOH '
slow fast

menthyl chloride neomenthyl chloride 78% 22%
Draw a stepwise, detailed mechanism for the following reaction. 4)
O e O, L

CH;  heat CHs CHs CH,
Write a suitable mechanism for the following reaction. 4)
NN TN /VWOH

ONO

NO

Show the initiation, propagation, and termination steps for the monochlorination of (4)

cyclohexane.

Draw the products formed when each alkene is treated with NBS under photochemical 4)

conditions (no mechanism).

)] o NBS
h—> (four different products)
\%

i) NBS
T> (four different products)
A%

PGTD Chemistry - An Autonomous Department




d)

f)

b)

20722-1
OR

How will you account for the formation of the following products on treatment of labeled (4)
(* = 1C) cyclohexene with NBS.

Br Br Br
@ . NBS .
_— + +
hn *
(» = 14C)

Rank each group of radicals in order of increasing stability. 4)

) (CH3),CCH,CH(CH3), (CHa),CHEHCH(CHs), (CH3),CHCH,CH(CH3)CH,

B aRCalC

Predict the products for each reaction. In each case, be sure to consider whether a 4)

chirality center is being generated and then draw all expected stereoisomers.
:<7 _HBr HBr
ROOR — ROOR
Sevin, an insecticide can be prepared from the following indicated starting materials 4)
using two different pathways. Write the complete sequence of reactions for its synthesis

with the involvement of the intermediate, if any in both the pathways. Identify which one
has resulted in the Bhopal Gas Tragedy while another one is a safer chemistry.

o
OJLNHCH3 OH o
H3;C—NH, c|)j\c| NaOH
Sevin Starting materials
Explain the significance of atom economy of a chemical reaction in Green Chemistry. 4)

Calculate the atom economy of the following reaction.

(o)
X (o) O\OH O~ __OH
+ - +
Cl Cl

side product

Write a suitable mechanism for the following multi-component reaction. 4)
O = NH, O Ar
EtO e Ao A catHCl  Eo NH
Ry HN" SO0 ———— |
EtOH N0
0 reflux H
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Complete the following reaction sequence:

Ac,0 CICH,COEt o7
A B
AICl, NaOEt

@
- Hzo H30
D E F (C43H450,)

Write a synthesis of following involving aspects of green chemistry.

(i) paracetamol and (ii) adipic acid

Predict the product of following reactions.

H,S0,, HgSO,, FeS0O,, 95 °C, 210° Pa
() HC=CH + H,0 >~
Cause of Minamata disease, Japan

Cl Cl Cl OH high
" O e O
(o (o] 160 °C cl cl Cause of Seveso

(Itly) disaster

How will you bring about the following transformations?
» -
N N

excess H,

S o XY
\‘\‘ CH3—<:>:CH2

Give the major product(s) of the reaction of 1-methylcyclohexene with the following

reagents, ignoring stereoisomers:
(i) NBS/heat/peroxide (ii) HBr and (iii) HBr/peroxide

State and explain basic twelve principles of Green Chemistry.

&
Predict the product of following reactions with suitable stereochemistry.

2
Ton o X+ (Y]
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(4)

(4)

(4)

(3)

(3)

(3)

©)

1
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