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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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i

gus ‘A’ SECTION ‘A’

1.(a) = Ffufsrr "
R—COO™ + Br—CN——R—CN+Br~ +C0, T
HPATEE (—CN) & I § el § I 2l ® 7 et dafor wEfy & wan
T WE 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
1.(b) ﬁmﬁ%ﬁaﬁaﬁ%mwaﬁmmﬁn@%mﬁmwaﬂtm
A R ARG oK A S % S @ faeR
+
(CH3)3; 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
1.(c) ﬁm&%ﬁa&%%mAﬁﬁB%ﬁmﬁaﬁﬁﬁwﬁﬁﬁﬁlsﬁ%aﬁﬂ
o Jed I & AR Wi ?
OH
BF, : OFt,
— 3 25 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
L) Freffe dfe & e % uf BF, : OEt, %1 Safef # arfirfimar it fdamm
$ifsa -
(i) W(p)-grEvERAfe Iefeserse
(ii) H(p)-erpfeserss
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 et @) o % -

(1) Me _ H H . H
>.:/—\:< sy >:/_\—ﬁ/
H Me Me Me
H H
o (D —
H H
Complete the above transformations. 10

fifew et Geemr @ afffod =9 gu ar & Sufeify F dfie A R B ¥
ST IR H g R | AT & It @ s 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

(i) HEFAIITERAE FEhedq 6 AT 3R efia ) it &t |

Comment upon the structure and stability of cyclopropylmethyl carbocation.

(i) frafafaa e § @ o s seefia & 3k =97 2

Which one of the above compound is more acidic and why ?
(i) frafafaa sfifrr 3§ o /SR # g .
0]
@ ” :
+ Me;C— 0 — C— CHN, ———>
Write the product(s) in the above reaction. 15
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2.(c) (i)m@rﬁﬁnwﬁmﬁ@ﬁm&%ﬁﬁﬁmﬁmﬁﬁr%@@

W
Ph
HwinC — OH . T
RSN
CH, Pyridine

Indicating the stereochemistry of the product, complete the above reaction with

mechanism. 10

(ii) frafafaa afifrmet & Sak & fod

0
CH,l
Ot TR
THF

(CH,),SiCl

R

Write down the products in the above reactions. 5

3@ Pl sfite @ o Sl sl @ ol

OH oY
rh
(i) Pb ¥ HSO,, 10
Conc. H,SO,
cH
g EtO 4
(11) > i 10
CH,0C il

Complete the above reactions with mechanisms.

.(b) (i) 3-FEAREEEFEEE AR SbCl, # weR i F S @ aE fod |
= 3 & 'HNMR @Fd # gt fadwar # 2 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) frfafaa Afiet & = @1 saer e @ 3k w49 2
e B
Which one of the above compounds is more acidic and why ?

(iii) AT R e B AR F S T |

Predict the aromaticity of tropolones and sydnones.

freferfaa sfiforamsit i sk fomfafyr & e oof ¢ .
(i) AEr-2,3-rEsEregeA R I

)
J OEt

B
CH,

AgNO} 3 ?

i) CH; —C— CHI— CH
( ) 3 3 EtOH,A

Complete the following reactions along with mechanisms :

)
(1) meso-2,3-dibromobutane ~—]——> A

e

B

CH,

AgNO,

i1) CH, —C— CHI— CH
( ) 3 3 EIOH,A

CH,

15

10

(i) 3-Wﬁ_ﬁmwwmmmﬁﬁw@m%lﬁmﬁﬁr%@

HAATRT |

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

mechanism.
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(i) AoF VTeTEgEe H WIEAANCISE & rd IS AfHTET H 99 IE) S aE
ford | forfaftr & ama @@= |

Write the structure of product(s) formed during the thermal reaction of maleic
anhydride with cyclopentadiene. Explain with mechanism. 20

4.(b) Trafafea afufrmst & sag/sad @ fod -
(i) (CH,;), C—CH=CH, —H< 9 5

(i) CH,=CH—CH,—Br —=>— ? 10

HBr | TS qQ{=d1ss
benzoyl HBr benzoyl

peroxide peroxide
? ?

Write the product(s) of the above reactions.

4.(c) (1)ﬁmﬁf@amﬁms¢mﬁwm%ﬁaﬁiaﬁvaﬁﬁmaﬁm
gu AW fafaw

(1) (CgHy)P
I. PhCH,CI ic e S
() RL

0
3 O/
o ..
II. PhNHNH, + Oé __,Q‘i”éa'_m 9
Gl@clal_

acetic acid

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

name reaction involved. 10

iy Frafafaa § ¥ 9 @1 g R & U H, o,f-wEgw el e <@
27 I @ g =
. HCHO 3R PhCHO
. PhCHO 3R Ph—CH—CHO
ct,
. PhCHO 3R CH;CH,CHO
[V. 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

l
CH,

Il PhCHO and CH,CH,CHO
IV. HCHO and PhCOPh
gvus ‘B’ SECTION ‘B’
'H NMR @R # 2,4-9erersaie i frme qufar ® | sa e & oran oF 9 siaifia

Tt e (Fea fime) ot fod |
2.4-Pentadione exhibits five signal in 'HNMR spectrum. Account for the

observation. Also write the approximate chemical shift. 10
(i) Frfafea oot # Fomat Sgaed & 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) FPM w3 iR WHaE @z & waw fod ok I fammar 6 fd=m o |

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

configurations. 5
ferafafa Tamafie e § SR /IRt & FFHE TG HR gaw & ety
F g4 ¢ |

O
L. EEIJKCHJ Y ?
COOH

Na, NH,
II. > &
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.(e)

6. (2)(1)

(i)

frafafaa et #§ Al @ I TG TA-11 T JIFR A A F Ted
& sAER Ty @ Suges @men S |

(i) Ph— CO— CH,CH,CH, Ph— CO— CH,CH,CH,CH; Ph— CO — CH,CH,— CH(CH,),
I I il
5

0O

(i1)) 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.

YA R 3T EEATHS GuETdt § | H A Fad Uk GHIEdEl Aeeial
i cufar # | 3@ wweEd @ dwd e @ fafed R oeR quid | g
qEEEl, S AR @ed e quiar @ Sus R firR A wemEar 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 Rk o At eegease & afuben & a A s fetofen wee
SiiheT utaT ® | 3| o] At axE 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

frafafad wow et # 9 AfiE H TEam T TR AR T BRI T
forma foamar 2 -

0] (0]
I K 4
(= m {=o

O O
II. [

|
CHy— G0~ CH; CgH;— C — O — C,H

3R
and
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)  SUGH THI A N TG I T FAVI U, TEIA AEY, T AT 3K
SEEHIES G GRT WIEA & EEERor & g |

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) Trmfofaa sfufimst @ s frnfafy & o oof =% .

0
1.(5/&_‘“’_, , 5
L. Ph\)H/Ph e 10

Complete the above reactions by giving the suitable mechanisms.

7.(a)  frferfaa sffrmst & st § A, B & C 9 s fraa oof %% -

n-BuLi 1,3-2TeTEA
L c—cu= CHy — A 1,3-butadiene B
(excess)
1}[20

(0]
NH,OH 55% H,SO AN
II.E:( OH & SSWESO, 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, sfreiai & foomsd & wia sEga W TG aw
sfRrsiieaT 3 Sererd FRo @ e Sy | ol s F fog 7@ @
#F T s e =St § 98 i 9d

CONH, CONH,
?
—>
COCH, CH— CH,4
OH
OH OH
. ?
CH~—CH—(C=0C— CHy ———> CH,— CH\c—C /H
0T
H CH,4

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 P smoifees g1 C,oH 0 T IR &R ¥ U foega S8 3464 T R g
2 | % AT W F m/z 135 ) TR Rk ik 'H NMR &R # ffofed femma
Flﬂﬁf?l dl % §
§1-3 (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] i 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 '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) fraffaa qamfys s § Sarfed A X/Y § &= fafl

L _MCPBA |
ph H
0504 N3.104
1. > X > Y

HXS-B-CHM 10

Optional Province - optionalprovince.com



8.(b)

8.(c)

(i)

(i)

(i1)

(i)

(ii)

OH

BH, / THF
I11. e COOH ——> X

3

cro,-fafE
\'A CrO,-Pyridine
CH,CI,

Write the products X/Y in the above chemical transformations. 15
2-3RE- 1= 3R SrEaRa it sifufsr & Seare # sEm @ | 5w s
# s AfmeafEefad @t 1 SEe o 2 |

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

T 39 faa smoifas g7 CoH 30 € 98 'H NMR ®%w # Fad us fipma
512 ppm R a1 § | T8 IR WA ¥ st us waet s@siwor 1710 A7 . W
ST R | 3 A A AT IAIG & |

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 ®aga fafir digarstt & @ feme — @& A, 280 nm w
AR GET A, 190 nm R AT ? | 3 fRemet & @@ ot g
& sferd & |

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

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

Afier AdiFITE & 'H NMR &9 # femel @ den, feaei &1 @7 (s/d/vm)
#R afeee qarafie faeamer & sAwE a |

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 Fad Ua FEad a9 g Jafd TR0 of 1725
q.HL AR 1745 .. | quld € | Yar w41, @wWssEe |

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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