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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’

=q sfufsrr #
R—COO™ + Br—CN——R—CN+Br™ +C0, T

m(—m)wmﬁm%m@m%?awrﬁméaﬁﬂuﬁﬁr%m
TR wWE K |
In the reaction

R—COO™ +Br—CN——R—CN+Br~ +C0, T
What is the origin of —CN group in the product ? Explain by using isotopic
labelling technique. 10

ﬁmﬁ%ﬁa@@sa@ﬁmwaﬁwﬁrﬁmméﬁmﬁwmaﬁtﬁ
A W ST )Y € A SRl % e e

+
(CH3)3 N—CH; —CeHs

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

ﬁmﬁf@ﬂaﬁqﬁmﬁ:WAﬁkBﬁélmaﬁﬁfm@ﬁnﬁélsﬁﬁﬂa
1 e I & AR M ?

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

e At 9 ARERt % W BF, : OFt, $ Sufeify # st &t fae=m
Hifm

(i) ¥(p)-grivsTRmfa S=AfeeeTEe
(if) H(p)-TrfesETES
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 saioro & gof & -

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

Complete the above transformations.

asfl)

10
2.() Tifem e Geer @ affifod W gT eR  Sufefy § dfis A kB ¥
S FAER i qedT oK | ATHGRT & Iaarer @ o ford |

., 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) ETEFANUTZRARA FEieeET f & IR wfe ) et @5 |

Comment upon the structure and stability of cyclopropylmethyl carbocation.

(i) Frafafaa Gt § @ @ s seedia & sk =@t 2

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

(i) Fraferfaa sifirfsrn & Searg /SRl &1 ford

0
I "
O + Me;C—O0—C—CHN, —— »

Write the product(s) in the above reaction.

15
3
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2.(c) (i)mﬁﬁﬁwwaﬁaﬁ@ﬁmﬁhmﬁﬁwﬁﬁr%@w

o
Ph
HwiC — OH —ge—> ﬁso rc 12 ?
. - .
CH, Pyridine
Indicating the stereochemistry of the product, complete the above reaction with
mechanism. 10
Giy Fraffea sfifrmet % Scmat @ fod :
o
NaH CH,l
—> [P > Q
o
(CH,),SiCl
R
Write down the products in the above reactions. 5

v frefi sffms @ s B i R o W

OH ou
h
@) Ph HiE HySO,, 10
Conc. H,SO,
CH,
) B0
(1) ———

10
cHoc™ Y €l

Complete the above reactions with mechanisms.

3.(b) (i) 3-TARETEFANEA 3R SbCl; H TER i & Sae & aEa ford |
= 9@ & 'HNMR @& # 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 ?
HXS-B-CHM
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3.(c)

4.(a)

(i) frafafaa difiet & 7 @1 s i € ik == 2
A B
Which one of the above compounds is more acidic and why ?

(iii) P o Rree A DR F A M |

Predict the aromaticity of tropolones and sydnones.

frefafaa sfufsrstt @ sadht frnfafr & e oof =%
(i) #&r-2,3-TEsAIgeA I P

<

B
CH,
- l AgNO,
1) CH;—C—CHI—CH, ———> 7
(i1) 3 3 EtOH, A

CH,

Complete the following reactions along with mechanisms :

)
(1) meso-2,3-dibromobutane ;) A

S}

B

CH,

AgNO,

i) CH, —C— CHI— CH
( ) 3 3 EtOH, A

CH,

15

10

(i) 3-Wﬁ‘ﬁwﬁmaﬁﬁuwmw&r&wam%|ﬁmﬁﬁr%§q

AT |

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

mechanism.
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(i) FoEF UTEEIES I ArEANeE & 6Ty Iuig sl § a9 Sarel i wE
ford | fornfafer & a9 gw=g |

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

anhydride with cyclopentadiene. Explain with mechanism. 20
4.(b) Trafafea sfifrmt & S /Samr @t fod -
(i) (CHs); C—CH=CH, —2 9 5

(i) CH,=CH—CH,—Br — > ? 10
HBr | RS ENEGIES

benzoyl - benzoyl

peroxide peroxide

? ?

Write the product(s) of the above reactions.

4.(c) (l)ﬁﬂﬁfaamﬁaﬁwﬁmmﬁt}aﬁtaﬁnaﬁﬁwaﬁw%

gu AW foafag
1) (CHy)sP
. PhCH,CI ¢ = o)
() RLi

0
3 O%
II. PhNHNH, + (:/[/ ___QQ‘i'IEE"W ?
. Glacial

acetic acid

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

(i) frafifes & ¥ 9 @ @ R @ SufRfy §, o f-sEge el A g
27 oW @ fag
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

@Ug ‘B>  SECTION ‘B’
'H NMR &R # 2,4 3oz o Reme ufar € | 28 S o 3 2 9 st

Tt faemme (Sfea fie) ot fod |
2,4-Pentadione exhibits five signal in 'HNMR spectrum. Account for the
observation. Also write the approximate chemical shift. 10

(i) Frafafaa waast # Fomadt sgee i dedt g aad & $H Fa |

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

Y 79

OCH,
I 1 I
Arrange the above monomers in order of decreasing ability to undergo anionic
polymerization. ; 5
(i) FEW W IR WPl @g H G=ar ford iR S fammat it fag=mn o |
Draw the structures of synthetic rubber and natural rubber and discuss their
configurations. 5

ﬁmﬁﬁaﬁémmﬁﬁm/wﬁwmmaﬁtmﬁﬁmﬁﬁr
& g S |

(0)

L @JI\CH’ =5

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)

S.(e)

6.(a)(i)

(i)

frmfafen weh 3§ dfiet a1 o ARG 211 TEg G0 T & Hed
B SR fofgn 3 Sugeh smen ST |

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

0
@é/ CH,CH,CH,
(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.

DI AR 3TN AT GHEFAl § | T O FAd UH qEEdEl ARl
A quiar € | aweedl & AR g @ ffRd &k g | g
qEEdl, S AR de e gyl § 9as smuR fiR @ v W |

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 aifem T @ sl § s A v feffea e
sriehel qufaT @ | z@ o] G 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

fraffen o et § 98 Afie & TTAH a S IR AP H P T
ﬁl"ﬁﬁﬁ'@ﬁﬂ%

O O
IL. I

iR I
CHy—C—0—CpH; T Cells—C—0—CyHls

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)  SUITH THIAI A H T IR G AV U, TSI TG, AGATH IR AR
SEACHIEE 8 GRT WM & erdieRer & ey |

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) Tafafaa sfufsrmsit o st forarfaf & ama oof o .

(0}
I.éAL, A 5

0)

Ph

Complete the above reactions by giving the suitable mechanisms.

7.(2)  ffofa st & st # A, B o C & e frew of %

n-BuLi 1,3- TS
e — = ———— > —_—>
I CeHs — CH= CH, # 1,3-butadiene o
(excess)
leo
C
= NH,OH 55% H,SO A
1. (:/[/ —2 > A 2% > 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, sfiriai & foomas wfer SEEar R SR el
aﬁmﬁam%wmwﬁﬁﬁmﬁﬁmﬁmﬁ%amﬁ%msﬁ%
N T s g e € g€ i §di

CONH, CONH,
COCH, CH— CH,
OH
OH OH
?
CH,— CH— C=C— ———> CH;—CH
,— CH— C== C— CH, CH, S
AT
H CH,

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

7.(c) T 3 o e g CoH 0 T IR B ¥ U faega S 3464 T W i
2 | =6 WG AFH F m/z 135 W ER e iR 'H NMR &% # ffafea fema
Wﬁﬁ hdl % :
§ 13 (d, 6H); 2-4 (s, 3H), 3-4 (m, 1H), 4-6 (s, D,0 Taf# (exchangeable)), 6:6 (s, 1H),
6-8 (d, 1H) 3R 7-1 (d, 1H). T8 7] ¥ T K |

A molecule with molecular formula C,oH,,O 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, D,O exchangeable), 6-6 (s, 1H),
6-8 (d, 1H) and 7-1 (d, 1H). Deduce the structure. 15

8.(a) (i) St aahe e § Sarfea A X/Y @ w@ fofe

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

8.(c)

(i)

®

(i)

(@)

(i)

OH
BH, / THF
111 Hc/k/COOH —0 T X
3

cro,-fafE
IV O Cr0,-Pyridine
CH,CI,

Write the products X/Y in the above chemical transformations. 15
274918 3R SraRa F iR & Seure @ sEE | 38 sl
# o G @t w8 sae

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

T 3] faer smoifes g3 CoH 30 ® 98 'H NMR &Feq # Fae1 U freer
512 ppm R AT 8 | 78 IR WFgH | Wi UF o 3@wN0T 1710 .. |
Q@ R | 3E ] B RS FEId & |

A molecule with molecular formula CoH;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 &aga fafim digarstt & @ fivmer — & A 280 nm &
R G Apa 190 nm R AT 7 | 37 fvmell & @@ sdwifis dsmor
@ siferd & | ‘

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

Afder AdiAGE % 'H NMR S9gr 3 el & den, Remet & @& (s/d/vm)
3R e TaES e & sigEH |

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 ®WHgH H UHISH &ae U FEd q99 g ST TR0 o 1725
q.41.71 R 1745 9. ) qula € | Y w0, wWsmR |

Acetone exhibits only one carbonyl stretching frequency in IR spectrum

whereas chloroacetone exhibits two at 1725 and 1745 c¢m™'. Explain why.
5
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