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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 sifafsrr #
R—COO™ + Br—CN——R—CN+Br~ +C0, T

HATEE (—CN) & I § el § I 2l ® 7 et dafort wfaf & wan
TR wE W |
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

ﬁmﬁf@aag@aﬁ%mm@raa@r%mﬁnm%wﬁwwaﬂtsﬁ
AT ) ST K § A Sael & s & faE T

"
(CH3); N—CH;, —C¢Hs

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

ﬁm%féﬂaﬁxm%mAa?ﬁB%%mﬁaﬁﬁﬁmﬁ%ﬁﬁlsﬁ%aﬁ
o Jed I & AR Wi ?

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

el A 6 TREE % W B, : OFt, 1 Sufeafy # sfifiman & fadmm
Hifd

(i) W(p)-grivERAfye IRfeserse

(if) (p)-TTefeRT=S
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)

2.(a)

2.(b)

Frefefea eiaeit @) o % -

(1) Me _ H H - H
>:/—\:< —_— >:/_\:<
H Me Me Me
H H
0D —
H H
Complete the above transformations. 10

fifaw wamfte e @ affifom W g0 ar § sufefy & e A KB ¥
e AR I g K | sl & St @ st ford |

L, O
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

(i) HEFAIITERR Faiherdq 6l AT 3R e ) ot & |

Comment upon the structure and stability of cyclopropylmethyl carbocation.

(i) frafafaa e § @ @ s seedia & sk =91 2

Which one of the above compound is more acidic and why ?

(i) frafafaa sfifrr 3§ SamR /SRt & fd .
(0]

@ ” :

+ MeC— 0 —C—CHN, —— 5

Write the product(s) in the above reaction. 15
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2.(c) (i)mﬁ%wﬁaﬁ%@ﬁmﬁf@aaﬁﬁmﬁﬁaﬁﬁrﬁa@@

W
Ph
HwiC — OH caticl
fafs
CH, Pyridine

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

Gi) Frafafea s & SRl & fod -

0
NaH CH,I
> [P > Q
o =Y.

(CH,),SiCl

R

Write down the products in the above reactions. 5

@ P s @ o B i R o R

OH oY
Ph
(1) Ph ¥ HSO,, 10
Conc. H,SO,
CH,
g EtO 5
(11) S 10

cuoc™ Y Cl

Complete the above reactions with mechanisms.

3.(b) (i) 3-TFAREEFGE 3R ShCl, # weR s F Sar @ aEn fod |
= 3aE & 'HNMR @Fd # Fdt 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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3.(¢c)

4.(a)

(i) Trafafaa Afiet & 9= @1 saer e @ 3k w491 2
A B
Which one of the above compounds is more acidic and why ?

(i) amﬁhaqaﬁ?ﬁgﬁaaﬁ&aﬂﬁmmawml

Predict the aromaticity of tropolones and sydnones.

freferfaa sfiforamsit S fomfafy & ama oof ¢ .
(i) AEr-2,3-Ss A . S

e

B
CH,

AgNO,

ii) CH; —C— CHI— CH
(i) CH, » FoH. A

Complete the following reactions along with mechanisms :

(<]
(i) meso-2,3-dibromobutane — 5 A

o

B

CH,

AgNO,

11) CH, —C— CHI— CH
(i) CH; 3 EiOH, &

CH,

15

10

(i) 3-32@3@%%_@%{%“3@&@%@%%%%1%%%@

THATIT |

Heating of 3-deuteroindene causes scrambling of the deuterium. Explain with

mechanism.

S HXS-B-CHM



(i) BoF VTeTEgEe H WIS & rF IS AfHiET H 99 IR A aH
ford | fornfafer & @ gw=mq |
Write the structure of product(s) formed during the thermal reaction of maleic
anhydride with cyclopentadiene. Explain with mechanism. 20

4.0b) Trafafea sfifrmst & sog/Sadl &t ford
() (CH,;), C—CH=CH, —H< 9 5

(i) CH,=CH—CH,—Br —=>—» ? 10

HBr | TUHHRS ANRALES
benzoyl o benzoyl

peroxide peroxide
? ?

Write the product(s) of the above reactions.

4.(c) (1)ﬁmﬁ-rﬁaamﬁmwmvﬁ‘ﬂm%ﬁaﬂ?aﬁmaﬁﬁmaﬁmmﬁ
7o am foafw
(1) (CgHy),P

I. PhCH,CI : — ?
(2) RLi

0]
3 Q/
II. PhNHNH, + C( ———)ra]m ?
Glacial

acetic acid

Predict the product in the above chemical conversions and also identify the

name reaction involved. 10

(i) Frafafaa & & 9 @1 g R & U H, o,f-FEg0 FEiie FHen <@
27 s @ g =
. HCHO 3R PhCHO
. PhCHO 3R Ph—CH—CHO
cit,
. 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. PhACHO and Ph—CH-—CHO

l
CH,

L. PhCHO and CH,CH,CHO
IV. HCHO and PhCOPh
gue ‘B’ SECTION ‘B’
IH NMR @A # 2,432t i Reme qufar @ | 38 Jeaw & @ @ 9 s

Tt T (S fime) st ford |
2,4-Pentadione exhibits five signal in 'HNMR spectrum. Account for the

observation. Also write the approximate chemical shift. 10
(i) Frfafa oot § Fomat Sgaed S Hedt g8 addar F S |
CH=CH, CH=CH, CH = CH,
CH, NO, OCH,
I 1 I

Arrange the above monomers in order of decreasing ability to undergo anionic
polymerization. - 5
(i) FPW w3 iR WHaE @z A T fod iR I fammat & foomm o |

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

configurations. 5
ferafoafaa Tamfis T § Idg /Sarel & FFEH T R gaw &t frfafy
F gAE ¢ |

O
L. @JKCHs _....Seo_l> ?
COOH

Na, NH,
IL. s *
C,H,0H

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

5.(e)

6.(a)(1)

(i)

frafafea @t 3 At @ S ARG -1 T JIFR A A F Ted
& AR Ty @ Suges @men S |

(i) Ph— CO— CH,CH,CH, Ph— CO— CH,CH,CH,CH; Ph— CO — CH,CH,— CH(CH,),
I II Il
>

0
@fi]/ CH,CH,CH,
(ii) Ph— CO— CH,CH,CH, COPh 5

I II 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 AN GRS GEETEl § | T A Fad U gEEddl A
i cufar ® | @ wwEEd § AR g @ fRe ®OdR il | @R
qEEdl, S SR @ed e quiar @ Sus R fiR A weEar & |

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 iR o At eegeese & afiben & s awen v fetofen we
Siihe utaT © | 3| 3] A aa 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

frafafed wow et § 3a AiE & TEEE T A IR AR T PRI T
former feaman @

(0] (0]
L E 158 4
(= m {=o

] ]

IL.
CH,—-C—-0— 3R

3 C,H; il
Identify the compound in each of the above pairs, that can be expected to exhibit
carbonyl stretching signal at higher frequency. 3
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6.(b)  SUIH THI A N WG I T AAUN U, TG AEY, I AT 3K
SEACHIES G GRT WA & a0 & g9 |

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

6.(c) Frafufan sl 3 s Bty ¥ wm of o .

o
I.EB/&L . 5
I ph\Jth W g 10

Complete the above reactions by giving the suitable mechanisms.

7.(a) ﬁw%ﬁaaarﬁtﬁmﬁ%agaaﬁﬁA,Ba?ﬁcaﬁéﬁm%@m@ﬁ:

n-BuLi 1,3- 2R
L CeHs— CH=CH, A 1,3-butadiene B
(excess)
JHIO
6

(0]
NH,OH 55% H,SO %
II. g 00 & . SSRESO. 5 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, sfiesiei & fooms % wfa sEedr AR S e
sfRrTsiieaT 3 SeRerdt FRo & e S | el s F foo 7@ @
@ a1 Afrts e st ¢ 9 S

CONH, CONH,
?
—
COCH, CH— CH,4
OH
OH OH
?
CH,— — C=C—CH —> CH,—CH
3 CH C C CH; 3 \‘C—C/H
T e
H CH,4

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) O o P s g CoH 0 T IR Wgh H 0w faegd o 3464 -1 o gt
2 | % T W F m/z 135 ) AR R ok 'H NMR &R # fefafed femma
Fﬁ'ﬁh {dl % :
§ 13 (d, 6H): 2-4 (s, 3H), 3-4 (m, 1H), 46 (s, D,0 faf#a (exchangeable)), 66 (s, 1H),
6-8 (d, 1H) 3K 7-1 (d, 1H). 38 3] T K |

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

5 1-3 (d, 6H); 2-4 (s, 3H), 3-4 (m, 1H), 46 (s, D,0 exchangeable), 6:6 (s, 1H),
6-8 (d, 1H) and 7-1 (d, 1H). Deduce the structure. 15

8.(a) @) faffaa qamfys sna § Sarfed A X/Y § &= fafl

L _MCPBA |
ph H
0s0, NalO,
L. 5 X > Y
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8.(b)

8.(c)

(i)

)

(i1)

(i)

(i)

OH

BH, / THF
I11. e COOH ——» X

3

cro, -fafE
I\r. Cr03'Pyrldlﬂe
CH,CI,

Write the products X/Y in the above chemical transformations. 15
2-ARE- 1= 3R SrEaRa i sfufsr & e @ sEm @ | 5w s
# s AfmRdfEefad &t 1 SEw o ¥ |

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

w3 fome smifas g CyH 0 ® 98 'H NMR @%gd # Faa w& e
512 ppm R a1 8 | T8 IR WA § 3 us waed @siwor 1710 .. w
ST R | 3 ] A AT AT @ |

A molecule with molecular formula CyH,3O 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

e &1 UV @aga fafirm diganstt & @ femed — @& A, 280 nm ™
HR GO A,y 190 nm R ZfaT 2 | 3 Remel & @na soegis dsao
F sifea &% | |

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

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

Afder WdiHITE & 'H NMR &9 # Remel @ g, femel &1 @9 (s/d/vm)
3R afvere TEEfE fremEr & sEm @ |

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 €FH # THIEH Had Us FEAd a9 g Jafd TR0 of 1725
g4 AR 1745 .. R qula € | Yar =41, @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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