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QUESTION PAPER SPECIFIC INSTRUCTIONS

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

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI
and in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided.
No marks will be given for answers written in a medium other than the authorized one.

Coordinate diagrams, wherever required, shall be drawn in the space provided for answering
the question itself.

Unless otherwise mentioned, symbols and notations have their usual standard meanings.
Assume suitable data, if considered necessary, and indicate the same clearly.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left
blank in the Question-cum-Answer Booklet must be clearly struck off.
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1.(a)

1.(b)

1.{c)

1.(d)

gus ‘A’ SECTION ‘A’

=g sfufser #
R—COO™ + Br—CN——R—CN+Br~ +CO, T

m(—m)mmﬁm%m@m%?mﬁ%ﬁmqﬁﬁr%m
T WY &K |
In the reaction

R—COO™ + Br—CN——>R—CN+Br~ +CO, T
What is the origin of —CN group in the product ? Explain by using isotopic
labelling technique. 10

ﬁmﬁﬁaa@mwﬁwﬁmm%mﬁwmaﬂtﬁ
A R ARG R A1 SRl % S @ R g

+
(CH3); N—CH, —C¢Hs

-
Discuss the product(s) formation when above quaternary ammonium salt is treated
with sodium amide at low temperature and at high temperature. 10

ﬁmﬁf@ﬂaﬁqﬁm%mAﬁkBﬁélaﬂ%aﬁﬁﬁwﬁﬁnﬁélsﬁ%ﬂa
T qed IAG & AR Wi 7

OH
BF, : OEt, .
—2 2 A+B

Write the products A and B in the above reaction. Also give the mechanism of their
formation. Which one of these is the major product and why ? 10

Sl AR 6 TREEE % W BF, : OFt, 91 Suteafy 3 srftrfean & fadmr
I -

(i) ¥(p)-grETstRmETI 6| (o A

(ii) T(p)-eTfeser=e
Discuss the reactivity of following compounds towards nucleophile in the presence
of BF;: OEt, :

(i) p-trifluoromethyl benzaldehyde

(ii) p-tolualdehyde 10
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1.(e) frafafed sqiawon & qof & :

(i) Me H H _ H
H>:/—\:<Me M>e:/_\=<Me
H H
oD —
H

Complete the above transformations.

asfl)

10
2.(a)

fifem EmafE e @ afffod A g ar § ufefy F dfe A R B ¥
S EER hl qAT d | AW & I W ford |

L, L

CH, CH,
A B

Involving the stereochemical concept, compare the elimination behaviour of
compounds A and B in the presence of base. Also give the product(s) of the
reactions.

20
2.(b) (i) ATEFANITEARE FEReET hl AT 3R efie W) fewft &% |

Comment upon the structure and stability of cyclopropylmethyl carbocation.

(i) Frafafea et & 7 o sarer seedia @ sk =41 2

O\l\:fo o%o
Which one of the above compound is more acidic and why ?

(iii) Fr=afafaa afifrr & Sae/SaRr # .

0
I "
O + Me;C— O —C—CHN, — = »

Write the product(s) in the above reaction.

15
3
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2.(c) (i)mﬁﬁﬁww@raﬁ%@ﬁmﬁﬁ@aaﬁmﬁﬁwﬁﬁr%@w

H
Ph
o — o — 0%k
faftet
CH, Pyridine

Indicating the stereochemistry of the product, complete the above reaction with
mechanism. 10

(ii) frafafaa afifrmt ¥ so & fod -

0
NaH CH,I
—> [P > Q
o

(CH,),SiCl

R

Write down the products in the above reactions. 5

v freia sl @ s B i R o W

OH ou
. ™h
@) PN HIE H,S0,, 10
Conc. H,SO,
cH,
- EtO :
(i1) ik 10
cHoc™ Y Cl

Complete the above reactions with mechanisms.

3.(b) (i) 3-FARETZHANGH 3R ShCl, i weR i F vae @ wE feod |
= 9@ & 'HNMR @Fd # gt fadwar # @ 7

Write the structure of the reaction product between 3-chlorocyclopropene and
SbCls. What is the unique feature of this product in 'H NMR spectrum ?
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(i) frafafea i & < a1 samer s 2 sk @ 2
A B
Which one of the above compounds is more acidic and why ?

(iii) AT AR e 1 AR F S T |

Predict the aromaticity of tropolones and sydnones. 15
3.0 Frafafem sifufimmsit & v frnfafy & amr of ¢ .
)
(i) FE-23-sameed — 1 5 A

<

B

AgNO,

i1) CH, —C— CHI— CH
( ) 3 3 EtOH, A

CH,

Complete the following reactions along with mechanisms :

©
(i) meso-2,3-dibromobutane — 5 A 5
©
B
CH,
s AgNO,
ii) CH; —C— CHI— CH ?
(i1) ~CH, 3 "EIOH, A 10

CH,

4.(a) (i) 3-=IRF<A aﬁnﬁa@m@ﬁw&rmﬁr&w@m%lmﬁﬁ:éﬁg
AT |
Heating of 3-deuteroindene causes scrambling of the deuterium. Explain with

mechanism.
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(i) ForEE WEEgEe H GrEANEE & ard S Sl § 99 Iaml S ww
ford | fornfaf & amg @@= |

Write the structure of product(s) formed during the thermal reaction of maleic

anhydride with cyclopentadiene. Explain with mechanism. 20

4.(b) Frafafea sfifmst & sarg/Sarr @ fod
(i) (CHy); C—CH=CH, —% 9 5
Hi 10

(ii) CH,=CH—CH,—Br —— ?

HBr | RS RNEGIES]
benzoyl HBr benzoyl

peroxide peroxide
? ?

Write the product(s) of the above reactions.

4.(c) (1)ﬁmﬁf@awmﬁm§qﬁ@ﬁmmﬁ@aﬁiaﬁnaﬁ%mﬁm

gu AW fafag
1) (CHy)P

I. PhCH,CI el s LR
() RLi

0
3 O%
. PhNHNH, + (:/[/ e L
Gl‘acnal.

acetic acid

Predict the product in the above chemical conversions and also identify the
name reaction involved. 10

(i) Frafifes & ¥ 9 @ g9 R & SIfRfy §, o f-wEge FEie Afw
27 oA fig w:
I. HCHO 3R PhCHO
II. PhCHO 3R Ph—CH-—CHO
c,
III. PhCHO 3R CH,CH,CHO
IV. HCHO 3R PhCOPh
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5.(a)

5.(b)

5.(c)

Which of the following pair(s) gives a,f-unsaturated carbonyl compound in
presence of base ? Justify the answer. 5

. HCHO and PhCHO

II. PhCHO and Ph—CH—CHO

|
CH,

M. PhCHO and CH,;CH,CHO
IV. HCHO and PhCOPh
9us ‘B’ SECTION ‘B’
'H NMR ®FH | 2,492 e fma quiar @ | 56 Yewr & ofdm o 9 Sidtfa

ety e (Ffea fie) ot ford |
2,4-Pentadione exhibits five signal in 'HNMR spectrum. Account for the
observation. Also write the approximate chemical shift. 10

(i) Trafafea wraet # oM SgaeT & ged g addad & % S |

CH=CH, CH=CH, CH = CH,

Y 79

OCH,
I I I
Arrange the above monomers in order of decreasing ability to undergo anionic
polymerization. ; 5
(i) FEW W3 IR WiFHhas wg i GE= g ik I f=mar it fag= & |

Draw the structures of synthetic rubber and natural rubber and discuss their

configurations. 5
frrmfofaa Tomfte T § Sarg /IAret &AM d Y 3R T3S G rfafy
F gAE G |

)
O e s,
COOH

Na, NH,
IL. e "
C,H,OH

Predict the product(s) and suggest mechanism in each of the above chemical
transformations. 10
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5.(d)

5.(c)

6. (a)(1)

(i)

frafafaa et 3 A @ I ARG TI-11 T JIRRT B T F T
B SAER ffy @ guge e QI |

(i) Ph— CO— CH,CH,CH, Ph— CO— CH,CH,CH,CH; Ph— CO— CH,CH,— CH(CH,),
I I I
3

0)

(ii) Ph— CO—CH,CH,CH; COPh 5

I I I

Arrange the compounds in the above groups for ease of Norrish type-II
H-abstraction in decreasing order giving the plausible explanations.

PR AR 3ARAT TS GHEgAl € | I ¥ dae UE gErEddl Heeael
g quiar ¥ | 3@ wwEnd @ Fd @e @ ffRd ®OeiR Qe | g
quEEdl, S AR @ed A quidT € Sash SmuR fieR f werEn &K |

2-Pentanone and 3-Pentanone are structural isomers. Only one of the isomers
exhibits McLafferty rearrangement. Identify and show the McLafferty fragmentation

for this isomer. Also propose base peak for the other isomer, which does not exhibit
the McLafferty rearrangement. 10

e ok o aftaw eegeETze A afuber § A s el S
st QUi @ | z@ ) i wE ford |

IR : 1620 cm™ and 1695 cm™

'H NMR : § 1:9(s, 3H), 2-1(s, 6H), 6-15(s, 1H)
The molecule obtained on treatment of acetone with dilute sodium hydroxide
exhibits the above spectral data. Propose the structure of this molecule. 15

fraffed wom gt #F 9 A H TEEH K A ISR AP H R T
ﬁl"ﬁﬁﬁ'@ﬁﬂ%

O o
IL I IR ||
Identify the compound in each of the above pairs, that can be expected to exhibit
carbonyl stretching signal at higher frequency. 5
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6.(b)

6.(c)

7.(a)

SYIh THIAT SR @ W99 AR §Y AV A, SRS e, araTed Seifi iRk
SEACHIES A GRT WA & Sl &1 qufd |

Show salt bridge, hydrogen bond, van der Waals’ interaction and disulfide bridge for

stabilization of protein by choosing appropriate amino acid residues in the protein
chain. ‘ 15

frafafaa sfufrmst & sadh forarfafyr & e oof ¢ .

(0}
I.éAL, A 5

0)

1. Ph\/[H/Ph L. P 10

Ph

Complete the above reactions by giving the suitable mechanisms.

frtferfa sififormstt % st # A, B 9k C @ s fraw of

n-BuLi 1,3-592RTeA
L cH,—CcH= CHp —> A 1,3-butadiene B
(excess)
szo
C

(0]
NH,OH 55% H,SO A
II. (:/[/ 20 > A 274y B > C

Complete the above reaction sequence by writing the structures of A, B and C.
20
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7.(b)  LiAlH, ¥k NaBH, sfesel & fems & wfd aEAa AR IR Ao
sfRTsiieET 3 Saerdt FRo i e @it | Frafafea s F fog =@ @
2 @ s S s @ 98 S S ;

CONH, CONH,
ij ?
COCH, CH— CH,
OH
OH OH
?
CH,— CH— C=C— ——> CH,—CH
,— CH— C=C— CH, CH, \c—c/H
AT T
H CH,

Discuss the solvent compatibility for LiAIH, and NaBH, reagents and the factors
responsible for differential reactivity. Also suggest preferred reagent between the two
for the above transformations. 15

7.(c) U 3] T st g C,oH,,0 ¥ IR & 3 U foega S8 3464 T R quidr
2 | =66 A VA § m/z 135 | ER R sk 'H NMR @A # frafafaa e
Wﬁﬁ AT % s
§ 13 (d, 6H); 2-4 (s, 3H), 3-4 (m, 1H), 4-6 (s, D,0 faf#a (exchangeable)), 66 (s, 1H),
6-8 (d, 1H) 3 7-1 (d, 1H). 38 310 & &1 K |

A molecule with molecular formula C,oH,,0 exhibits a broad band at 3464 cm™" in
IR spectrum. Its mass spectrum exhibits base peak at m/z 135 and the 'H NMR
spectrum exhibits the following signals :

& 13 (d, 6H); 2-4 (s, 3H), 3-4 (m, 1H), 4-6 (s, DO exchangeable), 6-6 (s, 1H),
6-8 (d, 1H) and 7-1 (d, 1H). Deduce the structure. 15

8.(a) (i) fraffea Taafe st #§ Sarfed AR X/Y S we fafag

L MCPBA | o
pn H
0s0, NalO,
1L = X > Y
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8.(b)

8.(¢c)

(i)

®

(i)

(@)

(i)

OH
BH, /
111 HC/k/COOH SEITF,
3

CrO, -ﬁl\(.é.l?l
IV. Cr03 * Pyl’ldlne X
CH,CI,

Write the products X/Y in the above chemical transformations. 15

2- -1 SR TrEaRa it sffr & S w1 s m @ | 58 st
# st AfEmafEead @t 7 Sae @@ © |

Predict the product in the reaction of 2-methyl-1-butene with diborane.
Account for the regioselectivity observed in the reaction. 5

Tw 3] fora smoifas g9 CyH 30 ® 98 'H NMR ®Fgq & ¥aa 1 Rpme
512 ppm | <a@m € | 78 IR WFH § Wt U& wad 3@umw 1710 .9,
ST R | 3H I A GEAT AT e |

A molecule with molecular formula CgH, 4O exhibits only one signal at & 1-2

ppm in 'H NMR spectrum. This also exhibits a strong absorption at 1710 cm™' in
IR spectrum. Propose structure for this molecule. 10

THIEH &1 UV @gw fafir damst & @ feme — w4, 280 nm ®
R GEA Ay, 190 nm R qufar # | 39 femel & @ soifis gsaor
@ sifdrd w | |

The UV spectrum of acetone exhibits two signals of different intensities, one

at Apax 280 nm and the other at A, 190 nm. Assign corresponding electronic
transitions to the observed signals. 5

Afret AdAICE % 'H NMR &9gr 3§ femell @ den, feme & @& (s/d/vm)
AR gieewe TEmEfE faeammr & sgEE o |

Predict the number of signals, nature of the signals (s/d/t/m) and approximate
chemical shifts in "H NMR spectrum of methyl propenoate. 10

IR THH H THIEH Had U wEie a A9y STt TR0 2 1725
q.4.7 @R 1745 9., ) qula € | Yar w41, @wsE |

Acetone exhibits only one carbonyl stretching frequency in IR spectrum

whereas chloroacetone exhibits two at 1725 and 1745 cm™.. Explain why.
5
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