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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefuliy before attempting questions.

1. There are EIGHT questions printed in English.

Candidate has to attempt FM questions in all.

3. Question No. I is compulsory. Out of the remaining SEVEN questions, FOLIR

are to be attempted.

A// questions carry equal marks. The number of marks carried by a question/

part is indicated against it.

Write answer in legible handwriting. Each part of the question must be

answered in sequence and in the same continuation.

Unless otherwise mentioned, s;rmbols and notations carry their usual standard

meanings.

Assume suitabie data, if considered necessary, and indicated the same clearly.

Attempts of questions shall be counted in sequential order. Unless struck off,

attempt of a question shall be counted even if attempt partially. Any page

or portion of the page left blank in answer book must be clearly struck off.

Re-evaluation/Re-checking of ansrver book of the candidate is not allowed.
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(ii) HCl, heat
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bowards their rate of bromination

undergo elimination reaction
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(d)
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(e) Why the

either an

following compound will not

E1 or E2 eiimination ?

_N--_

HO

by

4

An organic compound with molecular formula C6H12O shows one singlet

in 1H-NMR spectrum. Elucidate the structure of the compound ? 4

Identify the products A and B in the following reaction sequence : 4

o
1 ^ (i) Base phCHO

H,,^..r-o, +PPhg .+ A +

(c) Write the mechanism of the following reaction :

o
il

I

R

Arrange the following alkenes

methanol and give reason.

\:/

(i) NaOH, H2O
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2. Write the mechanisrn of the following reaction : 5\a)

t^/ry'oMe\r' oMe

o

r\A\2
(i)MeMgBr

(ii) Hcl, H2o

product of the foliowing reactions with correct

6

(b) Write the major

stereochemistry :

(r) \v

(a
\QilA

CO2Me

rll

C02Me

o
tlCl-*A^,

l"'\ttr1 Cl

(i) Triethylamine

ex!-

(ii) o
(c) The reaction of (2F,, 42,6E)-octa-2,4,6-triene proceeds under thermal

condition affords cis-5,6-dimethylcyciohexa- 1,3-diene. Expiain formation

of the product by FMO method of electrocyclic reaction. 5
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@) Write the major product formed in the

o

G) pnApn

0^(ii)

(b) Write the mechanism involved when vinyl chloride in polymerised

the presence of benzoyl peroxide ?

(c) Methoxy-polyethylene glycol show strong signal at 3.7 ppm (Integral -

155 protons) originates from the CH2 groups, while the signal at 3.4

ppm (Integral - 3H) originates from the methoxy end group in IH-NMR

spectrum. Calculate the degree of polymerisation and molecular weight

of the pol;.mer.
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following reactions ?
(

4

-SMe hv
ll --?

>-
I

hv

\a)3. Write down the structure of the

monomers ?

(i) PMMA

(ii) Bakelite

(lll) Buna-s

following polymers and their

6

in

4



(d)

THF, Et2O, -100"C

write the mechanism and

ZnBr2, THF

Phcocl

H2O2, HO
G

name of

5

green chemistry. 5

yields only 2-methyi-

NaH

B(r)

Dc(ii)

(iii) m-CPBA Ph SO"Ph\/w

(b)

(c)

Explain an atom economy, a principle of the

Why hydrolysis of 2-bromo-3-methyibutane

2-butanol ?

(il Why the reaction of iodide (i-) with meso-2,3-dibromobutane gives trans-

2-butene while (S,,S)-2,3-dibromobutane gives cls-2-butene ? 4

(e) Give two examples of the biodegradable polymers. 2

P.T.O.

Complete the following reaction and

the reaction :

o

EtoAoet

4. (a) Compiete the following reactions with correct stereochemistry of product

wherever applicable :

ct2, H2o
+

NaOH, H2O

o
il

I

Br
Ir\

ill%cN
n-BuLi
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5. @) Write the suitable mechanism for the following reaction : 5(

H*, Hzo Y+ Hq rl'-

(b) Arrange the following alkoxides nucleophile in decreasing order of S"'2

reactivity with appropriate reason ? 4

Meo G" )o .no X
(l) (ll) (lll) (lv) V)

(c) An unknown organic compound with rnolecular formula C4H'NO displays

strong intensity band at 2250.--1 and 1720 
"**1. 

The compound shows

only two singiets in the ratio of 3 : 2 in lH NMR spectrum. Identify

the compound. 3

@) Write the product and mechanism fbr the fbllowing reaction : 4

OH

\-.-\.,r^\.,-'\..O'--,t 
1' HCI' HzO 

, ?r tlCt 6 2. Et3N, Et2O

(e) Write the products A and B of the following reaction : 4

OCHr"""r 
Li, NH3(t) 1' 03' cH2clz, -78"c

-llF;ron A ,"r"q;[** 
B

riY
Y

CHo
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( 6. @) Write the product(s) of the following reactions :

Br2 in CHCI3 Me2NH

6

o
o)

(iD& (a) OsOa, NMO,THF, H2O

(b) Na2S2O5 in H2O workuP

R

(b) Write the major product formed in the following reaction and also provide

the absolute configuration of the product 1 4

Ti(Or'-Pr). (0.05 eq)
Major product

(+)-DET (0 073 eq)
f.BuOOH,4A MS

(c) Write the major product of the following reactions :

LiAlH4 . Major proctuct

LIAIH' 
' Major product

(iii)
NaBHa, EIOH

Major Product

0'c

O-.--",

6

(r)

(ii)

Nrr-
"^{ o

4
o

d
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@) Write the mechanism for the following reaction :

RO

7. (a) Write the product A and B in the following reaction :

4(

5
4

NaOEt, EtOH (co#)z

Et2O, -10"C H2O, Steam distillation

(b) lH Nl,tR of two compounds C5H'O (A) and C'H1'O (B) are given beiow :

Compound A : 1tt Nl,tR (6, CDCis , 200 MHz) : 1.2 (s,6H), 2.6 (s, 1H),

3.2 (s, 1H)

Compound B : 1H Nun (6, CDCI3 ,200 MHz) : r.25 (s, 6H), 3.3 (s, 1H),

4.8-5.1(m, 2H), 5.7-6.0 (m, 1H)

.Y$o*Ao BA

(c)

Resonance at 6 3.2 and 3.3 disappears on shaking with D2O.

the structure of compounds A and B and assign the peaks.

Comment on aromaticity of the foliowing compounds :

Eiucidate

6

3

rt\\\>V
(ii)(i)
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@)

\e)

A doubly charged compound shows a peak at mlz 59, what would be

the moiecular weight of the compound. 2

Briefly explain Hammet equation and linear free energy relationship

with suitabie example. 5

How will you differentiate 2-methyl-butanal and 3-methyl-butanai by

mass spectromefty ? 3

Write the product and mechanism of the following reaction : 5

rf*ar
\/ tt)oo

POCt3

R

Caicuiate the )"-u" of the

Fieser rule.

following compounds by using Woodward-

(a)8.

(b)

(c)

(ii)(i)

Given l-* : Cisiod =

Alkyl substituent = 5

extended conjugation

ASME-21-CHEM-II

253 nm; Transoid = 2I4 nm; Ring residue = 5 nm;

nm; Exocyclic double bond = 5 nm; Double bond

= 30 nm; and OCOCH3 = 0 nm.

P.T.O.



(d) Anange the fbllowing compounds in increasing order of C=C stretchin{

frequencies (cm-l) in IR spectroscopy (Give appropriate reason) : 4

(e) Explain briefly Jablonski diagram.

AtrAr)
-R </

(i) (ii) (iii) (iv)

4
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