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Question Paper Specific Instructions
Please read each ofthe 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.

Questions no. 1 and 5 are compulsory and out of the remainingyany THREE are to be attempted choosing at
least ONE from each section.

The number of marks carried by a question fart 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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Ql. (@

(b)

©

(d)

SECTIONA

AHWred 35gr M Afeb 3Y N NP
Identify'the compound from each of the following pairs, which exhibits
aromatic character: 10
i il &
© © © ©
i i
Pinfctfisid (iMfleMisRw) ~  feffra 5ft %
N RhKR
Enumerate the reasons for different rates of acetolysis for the following
compounds: 10
101 107
ftHFfisRT 3trfqT MR N fVirfefa

Name the following reaction and give suitable reagent and mechanism 10

ftnicifeid 3 to WI'*"'''t 3g” gtfa
-9 jif
\x"COO°
NT AT «<>} N yEgiRi> |

Design a suitable experiment to establish the presence of possible
intermediate in the following reaction :

NNcoo°
Identify the non-isolable intermediate. 10
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(e) (HHfafecl f(HIHITOfrsSR) N fAHT 3qgrF
TossjoTrfr 3T=R«rr «H yWllold »

h3c
H3 2~
h3c«“n ~ H3c~r ]
H
jM -3,4-SIMf t- 1IN-?Rf-2,6-3nrsi#f
15"TSTHT
Account for the stereochemical outcome in the following reaction by
proposing Appropriate, transition state : » . . .,..;.> ; ,jrug -4, 10
h3c
H3C\H
H
Meso-3,4-dimethyl- cis-trans:2,6-octadiene

1,5-pentadiene

Q2. (a Tae?  (bI}ft<n) Td dWIRH a3t if
2-~fArai?#it] MR || THFY A
arawaff 3 2-~hlh % f t | aofcfi #
k™ 3Tt cri ijaiNinR aifc 33% wnifi % *rra 1

2-methylcyclonexanone gives different enolates under kinetic and
thermodynamic conditions. While 2-tetralone gives only one (same)
enolate under kinetic and thermodynamic conditions. Predict the
structures of enolates in each case and account for the same. 10

° 0

(b)  ftHIdfiskl g # 3t ITAEW ft #TT 2 W |

0OCH3 ’
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©)

Which of the carbo-cations will be more stable in each of the following

pairs ? Give reasons™ 10
and
(A) ,% 3TRfiN N
3-3TTN-2,2-"teN.H 2-3TRM-2,3-"TMwAT T ftOT SM fIETT
11dgt™foe ~ w m i

Addition of hydrogen iodide to 3,3-dimethyl-1-butene (A) yields mixture
of 3-iodo-2,2-dimethylbutane and 2-iodo-2,3-dimethylbutane. Offer a
mechanism to account for the formation of the products. 15

CHq
h3c - CI- ch =ch?2
CHc
(A)

f i
Identify the reaction and predict the product/s in the following

transformations: 15
() CN

OCHk
(i)

\ s02c6nhdch3

(iii)
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Q3. (@ Ni#rf % folk Kat ivis fo
fes Ni#? w #ft f |Jfer-2-i”™ % qesor tgi fe ftdddfcf t arfirf*n %
N NMrfiRR i

Briefly explain the important methods of generation of carbenes.
Explain what are singlet and triplet carbenes. Predict the product/s in

the reaction of cis-2-butene with singlet and triplet carbenes. 10
(b) ftnfafed WcRojf % fair cfij ~J TR ‘ftfatr 3fk
CH2- Ph
NaNH2.

(1) ! 5A N H 3 ?

OH

N
(ii) ~"OH ~ T

Predict the products and offer the mechanisms for the following
chemical transformations: 10

C‘—|o- Ph

N ~CH3 NaNH2

OH
H g9
(ii) | 1 OH

() N srfirfsMfraif 3 “ypmfofrr 3?greft I m id % Ssnf*Rr

Write the products expected in the reactions shown below. Sketch the
mechanisms involved in each case. 10

, AKGN f£ r CHO () NHXNH2 <9
Ky (i) KOH
(iii)A
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d)- fen-Fsfa y)ilkkhld % irt RHRIil™Nd % wti % f; IMIfIRr
Write the mechanism involved in the formation' of the following

compound by Fischer - Indole protocol: " 10
e) ftnfcifisld 3IftrfsRT % feld, ~5 MWIleld tEPnNi 32ft
It ~cniq
fMfyiTIcRer
Account for the stereoselectivity and propose a suitable mechanism for.
the following reaction: 10
Acetolysis
threo isomer threo isomer
Q4. (@ EMO _sqgm ~raai # ft; 1,5-85Nn%t ?ro
FNH) giann %
3N Pmli%f i

Explain with the help of FMO approach, why stereocliemical outcome for
1,5-suprafacial carbon migration and 1,5-antarafacial carbon migration

are different. 10
(o) dHEAT HI? % £4 ~T >R 3fffdeT

(E, 2)-24- ] HTor#T  3#riMT 3 3grP f 2 ftftiT 3rqinf

What frontier molecular orbitals are involved in the reaction of

(E, 2)-2,4-hexadiene via thermal and photochemical pathways ? Account

for the formation of the different stereoisomeric products. 15
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(@] NN R ooMeteT #nceT %n | | w o arftrfsrat
3T7T:3nfe™ MNIfStifer % 3T I

Prove the existence of intramolecular mechanism, when' allyl phenyl
ether on heating yields o-allyl phenol. 10

(d) 3ik arf*Rnari

Predict the products and give the mechanisms involved in the, following

chemical transformations : 15
Br
) KOH
(i)
kt>
CHCIj
(i) KOH~
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Q5.

(@)

(b)

©

(d)

mnl3 B

SECTION B
«I8ri*R, ftra% IRHHNMP>M = RITt, &

<t 1 ) . m . L .
Write the mechanism of radical polymerization of ethylene leading to
, branching in the resultant polymer. 10

ftj=ifafisra aiftferr 3 3Ppr

H

Predict the major product and explain the origin of the regioselectivity
and stereoselectivity observed in the following hydroboration-oxidation

reaction: N 10
CHg (i) B2H6
c [ (ii) H20 2, “OH
PIRfclijisid % fcw, ~Tttol IRIR-11 fel™T
Show Norrish type-11 fragmentation for the following compound : 10

O
€

N % W "RTtfe C=0arm s# MR 3TTHWT T9C
% =+H"R<d 1740 M "1 'TC | tj$T5 gflUiga %
3RIR sn™Nirr 1850M "1'R |

Briefly explain why C = 0 bond stretch frequency occurs at 1740 cm-1
for the carbonyl compound of an aliphatic ester and at 1850 cm-1 for the

carbonyl group of acid chloride. 10
ftH Idferl % «ffa NMR” B2%37~1$
(i) I-sMylto ~ 2-gW /NI n

(i)  'IEr™ a'wu

Distinguish between the following compounds using proton NMR
spectra: n 10
(i) 1-bromopropane and 2-bromopropane

(i) Propanal and propanone
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Q6. (a) ‘'ft#~ 3?1fAR T C5H100 ?, m f 1 PMdRsld
%/ftr? awnftcF ftrerci (% HqtyiH

0

Given below are two isomeric compounds with molecular formula
C5H1gO. Predict the base peaks for each of the following:

and O
Show McLafferty fragmentation peak wherever apphcable. 10
by ~» COH 1002, NaOH f fAfr? f3TT 1 IR #
1730 M‘l/l W  STOTtW NKT | XH NMR 872 @!
4:i N1-3 (ft™) N am; 1 'l N N

utewR |

An unknown compound, CO9H1002, did not dissolve in agueous NaOH.

The IR spectrum exhibited strong absorption at 1730 cm-1. The *H NMR

spectrum had signals at 6 7*2 (multiplet), 4*1 (quartet) and 1-3 (triplet).

Elucidate the structure of the unknown compound. 10

(c) DNA m#TRRTSTF % w ftr? % n M«l41 f
dna % # A 3Tmifr % *eRT3T

What are the factors responsible for the stability of the double helix
structures of DNA ? Show the structures of hydrogen bonding between
complementary bases between two DNA strands. 15

(d) % T,iAIH4 % -gRT n 3ftt Rnfclt™d
SHAFNSHE # 3rgif ANrfgiTR ~PITA
Give the mechanism for reduction of a ketone by LIAIH4 and predict the

products in the following reactions : 15
LiAIH,
(1) CH2— CH(CH27CH3 - ?
LiAIH4
(h)
LiAIH4

(iii) h3c-(o>-ch xn
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Q7. @ ~ % SW w t .~ MCPBA s"MId ~ ~ A~ %
r e N eftfrit chrrfon#”72 r - —ay'\\"
Give the mechanisms involved in the epoxidation of an alkene and
Baeyer - Villiger oxidation of a ketone using MCPBA.
(b) qgratersfrt % 3 *uniidl (M"I'Mf-ra) «$ s« ftftj w t ?
viw w 3*ftrfsPIT aiRewif c& 3, iclftsl

What is the advantage of anionic polymerization process in the
formation of polystyrene ? Enumerate the steps involved in the

V¥, polymerization of styrene using butyl lithium as an initiator,
(c) epjftf ~ n ~  sflfopf
(1) CzHgo; ~» ~
(i) C3HICL~
(ili))  CAHBCI20;# ft~
(iv): C4HBO 2, WR, N 3frcr N3I3N

Draw the possible structures for the compounds that meet the following
descriptions:

(i) C2ZHgO; one singlet
(i)  C3HTCI; one doublet and one septet
e (iii)  C4H8CIZ0; two triplets
(iv)  CAH302; one singlet, one triplet and one quartet

(d) RnRIfisid srftfeTTsff ~ Tjf cftftir sfk NN S 3AafsRT
HIO,
(1) ch2oh
CHO  NaBH
(i) | ?

x CHo LIiAlI4
(i)

S{ CrO<
(iv)
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Complete the following reactions and suggest a suitable reaction

mechanism for each : 20
HIO,
?
methanol
(in) [OJ
0 CroO.
(iv)
Q8. (@ Rnfafisld 'Ifrfw % fair, 3TR (m/c)

Predict the McLafferty rearrangement ion (m/c) peak for the following
compound: O 10

Thm
Suggest t@ product and offer the mechanism in the following reaction : 10

?

©

COOH 1 COOH
Na x y
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Propose the mechanism for the following chemical conversion : 10

COOH COOH
Na
lig. NH3
(d) RNA ™, DNA #ff#~ ~ 7 I M 7~ it
mHVHI N RNAt %T DNA3 m# f |

Give the structures of all the bases which occur in both RNA and DNA.
Also; give the structures of the bases which occur in RNA alone or in

DNA alone. , 10
e ~ N Ufa t IR £ERt fcfAR fen W |

1639 M "1 (ffa) ttct 1714 M -1 (w ) ™ ftra* cpiw. i 3100 M -11

3506 M -1 % N an 1RnRifed 3 %

Mwsn?

One of the five compounds shown below was analysed by
1IR spectroscopy. Peaks were observed at 1639 cm*1 (weak) and 1714 cm-1
(strong). There was no signal between 3100 cm-1 to 3500 cm-1. Which
compound was analysed ? 10
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