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CHEMISTRY
Paper II
Time : 3 Hours Maximum Marks : 150
Note :— Question No. 1 is compulsory and attempt any

other four questions out of the remaining seven
questions. Attempt five questions in all. All parts
of a question must be attempted in continuation

at one place.

1. (@) Give reagents for the following reactions :

. ® @—-ocna—?—;

OCH,

BT



( 2 ) CH.-II

(i) CH;COCH,COOEt — 2

(H) Give reaction products in the following reactions :

+ — 1.NaNO,
(l) MeO NH301 3 I'I3P02 >
(z2) Z/ \>+ MeOOC.C = C.COOMe — 2
O

NH, NO,
(zi0) + +

IizSO 4

CH, (l:HCH2 COOEt
OH

it OH

i OH

Glyecerol




( 3 )

CH.-II

{c) Identify which of the following compounds are

chiral ?

(£)

OH H

. e Ph
Gy ®H ]
Ph OH
Cl

Me ! H
(ii6)

H Me

Cl s

Cl

.'.H
Go) i \
Br

RO,



(&)

(e)

(v)

Explain the terms stereospecific, stereoselective and

regioselective with examples.

Explain why 3-bromocyclopropene gives white

precipitate with silver nitrate readily. Write the

reaction and product.

Complete the following statements :

() The reactive intermediate in Curtius and

-

lL.ossen rearrangements IS ... ......ocooiian s



€ 5 b CH.-IT

(#7}) The carbonyl group of esters shows ... ...........
frequency in IR spectrum than carbonyl group
of ketones.

(£ify The reaclion of benzaldehyde with acetic

anbyvdride in prescnce of sodium acctate is

known as ..._.._..... e PR RS S B A e e :

=) Give the structurc of 18-crovwn-6. How does it

enhance the 6Xirlation of toluenc with IQ\'11104 ?
{7r) Astempt the following :

() How ean you distinguish between o-hydroxy
benzaldchyde and p-hyvdroxy benzaldehyvde by

IR spectrum 7

P.T.O.



\
( G 3 CH -IL |
iy How c¢can you distinguish becween |

methvl benzoate and phenylacetate by prolon

NMR 7

-

(L} The reaction of ni-bromonnisaols with NaNI1lL,;
in liguid ammonia leads to preferential

formaticn of
(i} p-amino anisalo
(2] m-aminon anisole

({{f) p-aminoe anisols

{{ed 1. 4-Disaminchenzone.

(3] FExplain tho terms aromaticily. anti-aromaticity and

homoaromaticity with suitable examples.



L5 JF } CIL-IT

-

{cz) Write the product(s). their ratins and relationship.

if any. for the following reaction -

& Ph Br2
I-;(: :H Sely

(5} Draw Jablonski disgram. What js the differcnce
betweecn pPhosphorezcence and delaved
rhosphorescence ?

(c)  Complete the [ollowing reactions -

QCI1,
) Se(O)

G O _ mePBA

W

P.T.0).



(i) —

(d) Intramolecular aldol condensation of 2, 5-

heptanedione with dilute NaOH yields two enone

products in the ratio of 9 : 1. The major product
!

has two singlet absorptions in IHNMR at & 1.‘6511
|

and 1.90. There are no. absorptions in the rangé

5 3-10. Identify the major product.

(e) Complete the following reactions and nami
them :

NaOEt !

O s |

2y EtOH |

|

Cl :



(@)

&)

(c)

( 9 ) _ CH.-II

- Na Y
Gy EtOOC. (CH,), COOEt —
G O,N 0 . 4qBOH

The following reaction proceeds by SET

mechanism :
o NH,,

Na
NH;

Write all the steps of the mechanism.

~ Justify disrotatory thermal nng closure of 1, 3,

5-hexatriene by FMO approach.

What is supramolecular chemistry 7 Explain briefly

with suitable examples.

P T



( 10 ) CH.-I1

(d) Complete the following reactions and name them.

Write all the products, wherever possible :

(i) 2-Hexanone hv

G CH,CH,CH,CH,CH,0Cl1 __hAv

() HCN -
= 3
(iii) D-Glyceraldehyde GO N a.f!-lg’,

(e) What is meant by number average and mass
average molar mass in a polymer 7 Give monomers

of poly (methyl methacrylate), polycarbonate and

teflon.

(cx) Comment on the number of signals and

their multiplicity in PMR of the following



(o)

compounds :
H H
& e
H OCOCH,CH,
NH, 3
(i)
NH,

(@) CH,CH,OCCH,CH,GOCH,CH,
(e} O

Complete the following reactions

examples :

(D) Fischer-Indole

ity Von Richter

(iii) Bischler-Napieralski.

CH.-1I

with

- b W0 B



( 12 ) CH.-T1

(c) Write the prodtict(s) and name the reaction :

. +
(MeO)g CH BF4
Excess

S

K* OBu®'
THF -

(d) Explain the significance of o(sigma) and p(rho) (both
sign and magnitude) in Hammett equation. What

is the importance of Hammett equation ?

(e) The rates of ethanolysis of PhCH2CHzBr.
P-(OMe)C,H ,CH,CH,Br and p-(OH)C,H ,CH,CH,Br
are in the order =<1, 1 and 10° Explain the order

of ethanolysis.



{a)

( 13 ) CH.-II

Complete the following statements :

@

(i2)

- (ziD)

(iv)

()

(vi)

The boiling point of enol form of ethyl

acetoacetate is

form of ethyl acetoacetate.

The least aromatic compound amongst pyrrole,

furan and thiophene 1S ... 2

The two electrons in a singlet carbene have

The addition of HCN to a ketone is an example

P R D S e PR P e B e

Nitration of benzene and hexadeuterobenzene

proceeds at ....ioiiicciiieniiaiia. rates.

Claisen rearrangement can also be classified

P.T.O.



( 14 ) CH.-1I

by Explain kinetic Vs. thermodynamic control for

generation of enolates wusing 2-methyl

c¢yvclohexanone as an example. Which conditions

fovour thermodynamic control 7

(c) Explain what 1s combinatorial chemistry 7 What

are its advantages and its applications 7

() Outline mechanism for the following reaction :
H+
Ph,C —-C=CH _, Ph,C=CHCHO
OH

(e) Write the product and classify the reaction :

\ :
-

@ O

CcO

cO



(ze1)

(@ Explain Franck-Condon principle and its

applications in photochemistry.

(0) Complete the following reactions :

OSiMe,
(£) : CCl,
) + >
(zi) HCIVH,O
CH,CH,
(1) B,H;, 150°C
. >
(id) (2) Aq.NaOH/H,O,

L S, G B



()

( 16 ) CH.-11

Na
(iii) CHacHzc = CCH20H3 Liq.NHa >
.y PhyC CHPh  paH
(iv) \ / >
O
(v) -~ RV
(ui) Ht

Explain the role of Buﬁ'f{ as phase transfer

catalyst in the reaction :
RCl + NaCN —» RCN + NaCN

Outline the mechanism of phase transfer catalysis

and its advantages.



C 17 ) CH.-I1
(d) What are conducting polymers ? Explain with a

suitable example. What are different applications

of conducting polvmers ?

(e) The solvolvsis of is 10" times

faster than solvolysis of

Give the mechanism and justify your answer.

What is the phenomenon called ?

P.T.O.



(cx)

( 18 ) CH.-II

Complete the following as directed :

)

(3]

(ii7)

()

(v)

{(vi)

Give the structure of polymer used in Bullet

proof vests,
Give structure of a biodegradable polymer.
What is glass transition temperature 7

Polystyrene has a number average molecular
weight of 1.00.000 and a polydispersity
of 5. What is its weight average molecular
welght ’

Among cis-and trans-stilbene (PhCH = CHP),
which one has a higher A__. and

higher = ?

What is nitrogen rule in mass spectro-

scopy ?



( 19 ) CH.-IT

H) Explain the relative reactivities of -

Br

Br s
1 - 107 : 10°°
(c) (@) How can vyou distinguish between
O
CI—IngMe
and
O
I
CH,CH,

byv IR spectroscopy ? . ’

; PT.0,



()

(e)

( 20 ) CH.-T}
(if) Give the structure of ion responsible for

mi/z = 99 peak in the mass spectrum of

2-heptanone.

(iiiy What is the wave number (ecm~!) of hight of

2.5 micron wavelength ?

-

Explain catenanes and rotaxanes with suitable

examples.
(® Give one example of Syi reaction.
(it) Give one example of sharpless epoxidation.

(zz7) Give one example each of polymer supported

reagent and polyvmer suppported catalyst.



( 21 ) CH.-11

(a) Why does an aprotic solvent favour O-alkylation

while a protic solvent favours C-alkylation of ethyl

= acetoacetate ? Write the reaction also.

&)

Identify s compound with molecular formula

C4H1003 which shows two singlets with an area

>

ratio of 2 : 3. Predict their f value.

(c)

Complete the following reactions -

COOH (4, NaNO,,HCl]
—>

2) A
@

i, @ SSS
Me
! IO 1. Hg(OAc),, }120
(D)

2. NaBH,

(@) CH3COCH,CH, + BrCH,COOE

1. Zn
2. Hy,O0, H* A

>

RS P.T.O.



(d)

(e)

CH.-II

( 22 ) CH.-II
Describe the stability of singlet and triplet

t 2

carbenes. Write the products of singlet and triplet

carbene (:CH,) with cis-and trans-2-butene.

(Z) Give an example of ambident nucleophile and

its reactions.

(if) Calculate how much faster p-bromobenzyl

~chloride will solvolvze in water than

p-nitrobenzyl chloride.

Ou.Br = 0.2, °p~N02 = 0.78 and

pCl = —1.31.



