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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.

Questions no. 1 and § are compulsory and out of the remaining, any THREE are to be attempted choosing al
least ONE from each section.

The number of marks carried by a question/part is indiwcated 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 cleartly.

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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Q1.

(a)

(b)

(c)

(d)

@S A
SECTION A

frafeRas gds w & @ toafee o7 guiy et A = TEETA
Identify ‘the compound from each of the following pairs, which exhibits

aromatic character : | 10
e ————ery S ——) ' —-_.
J«g (e
N
= ® = ®©
I I1
fiafafas dffel & fou wde-srmes (WiTesfim) 6t faftm 0 & s
&t fiFTRT .
Enumerate the reasons for different rates of acetolysis for the foliowing
compounds : 10
101 1011

' ﬁur%f*@wﬁqmwmmaﬂxm S e Gt e

Name the following reaction and give suitable reagent and mechanism: 10

v O\\
N\
\0

mmﬁmmﬁmﬁﬁwﬁam%mmm
Eﬂlsﬂ%@:

e O+0C

mm%qmwﬁammaﬁﬁﬁql

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

el - D00

Identify the non-isolable intermediate. 10

C-AVZ-O-DINB 2

prepp

Your Personal Exams Guide



https://prepp.in/

WwWWw.prepp.in prepp

Your Personal Exams Guide

(e) TrafoRes afufsran o, Sifeamais (Bl
'u HEqedl HTEAT h! TEATd LA §Y 1T -

| ~ ° w A ] .;H/
_ >
i H3C-‘J\y H3C U

: H
%j Hie-3,4-SEA - fag-21-2,6-3TTeTSTseH
i 1,5-4=TeIgEA
| Account for the stereochemical outcome in the followmg reaction by
... proposing appropriate,transition state : . T LN i, 10
H,C H,C
N A H/
e _
H,,C :\[/; H30><j
H
Meso-3,4-dimethyl- cis-trans-2,6-octadiene

1,5-pentadiene

Q2. (a) Tfged (FEAfew) Ud JHmfdes  (IHISEAESD) el o
9 AT g WWW&W T | g Tider U9 FHHITS
HETST 22 Hhad Th &l Ficic ol & | TS ATHA H FAiel hl
WWWWHW@IM%W@%W%W%&(

2-methylcyclohexanone 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

O
O

O™ e

(b) Trffad gt & @ SH-T1 FEi-herga Ao T AN ? SR FdT3T |

_OCH, CN

OF - @F

H

Zsi7< I

F ool i
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t C-AVZ-O-DINB


https://prepp.in/

WWW.prepp.in prepp

Your Personal Exams Guide

Which of the carbo-cations will be more stable in each of the following
pairs ? Give reasdns' 10

@/T ﬁ

A - by

(€  3,3TTFHIA-1-5H mJikimufﬁﬁw-ammmsnm-ﬁm g W

3341@1@-22@5211“%&{2: Td 2-3FNSI-2,3-SEARESYeA &1 Wyl yred g
|m%mﬁwméﬁ%mwmﬁﬁlmﬁﬁq |

Addition of hydrogen iodide to 3,3-dimethyl-1-butene (A) yields mixture

of 3-iodo-2,2-dimethylbutane and 2-i10do-2,3-dimethylbutane. Offer a
mechanism to account for the formation of the products. 15

|
HyC - C - CH = CH,
CHy

(A)

(d) TicTiga ®qaeen 3 AR it qEan-e 3R I iq!f:gnﬁ' HITTT
Ideni:ify the reaction and predict the product/s in the following

transformations : 15
: CFﬂ —--A—J- ¢
(1) o

OCH3
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Q3. (a) AN % i K gl A B g8y 7 @Eense | Wy Fie [ wwy
w s Freid @ adt § | w2 e F veet @@ B s & sl %

3Gl Sl Q@IHAH 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 c1s-2-butene with singlet and triplet carbenes. . 10

(b)y Tifatgd TaaiA® waraen & fau el @ qaigam K ot fearfaty
mféﬁﬁrﬁm.

OH
H
Gi) OLF‘“OH "

Predict the products and offer the mechanisms for the following

chemica!l transformations : 10
CH, - Ph
l
NSOHs  NanH,
(1) ——— Y
lig. NH,4
OH »
. —_— 7
(i) | | ~OH

(¢) 3 Tate w8 rfulsraret A aoyifas Iamel &t [WRatw | T UM 1 fhaifaiy

F1 {@I9F F4TST |
Write the products expected in the reactions shown below. Sketch the
mechanisms 1nvolved in each case. 10
. CHO () NH,NH
) KCN O 4Nt )
(11) KOH
(11i) A

C-AVZ-0O-DINB 5
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(d) TR -TE v & grn fafaiad 9 & 997 & fore Srnfafy fShaw
Write the mechanism involved in the formation' of the following
compound by Fischer — Indole protocol : e w 10

[Cws

|
H

(e) Trafafgn sfifear & fou, ws Iugw frarfafy wearfaq Hifs stk saehi
iGdcifaciadi sl v Faqisy

0 OCH,
Y cH, ‘/ £ cH,
O N o O
OBs SlENLEN OAc
H | H
CH, CH,

o emraas for i quTaTE
Account for the stereoselectivity and propose a suitable mechanism for.
the following reaction : 10
O OCH
H S H
| CH3 CH3
Acetolysi
OBs COYRS OAc
H H
CH3 CH3
threo isomer threo 1somer

Q4. (a) FMO MW K TEEar & 30 6 = 1,5-qdbREe weq fagaq
(IARFIF) @ 1,5-TeEREE wEA fGue (IbrEE) ¥ fEEat
Ieurg O g € |

Explain with the help of FMO approach, why stereochemical outcome for

1,5-suprafacial carbon migration and 1,5-antarafacial carbon migration
are different. 10

(b) O Ud YhwE-UgEHe AR % g R WAt arfvas  ofifded

(E, Z)-2,4-3501ST5e4 sl AR ° 5 g 8 2 fafts Sif@iamagdt 3am
& F94 T HRU GHET |

What frontier molecular orbitals are involved in the reaction of
(E, Z)-2,4-hexadiene via thermal and photochemical pathways ? Account
for the formation of the different stereoisomeric products. 15
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(¢) TUid WiAd S ™ T W o-Ufoid $Hfad car 3 | 9 Afuflsea 6
ard.anfoas fpamfafy & sifeac =t fug Finm |

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

d) Tefafea TaRfTes TaaEn § AR 1 qEiIHE TEe dAR fufharet H
fsranfater difora

Predict the products and give the mechanisms involved in the.following
chemical transformations : 15

O

U W D

ik

. 15 gom _,
(1) h. —
OH
CHCl,
(ii) KOH ?
CH,
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Q5.

(a)

(b)

(¢)

(d)

(e)

- @UE B
SECTION B

e & qoieh Sgee, fas IRuTHEE JEeigd Sgem Sadl 8,
franfafy fafgu |

Wﬁte the mechanism of radical polymerization of ethylene leading to

. blja'nchjhg in the resultant polymer. 10

mmwmﬁﬁmmmqu
maﬁx“ﬁnﬁﬁ@rﬁﬁﬁ@m%m% ST i GUIST

P.rechct! the major product and explain the origin of the regioselectivity
and stereoselectivity observed in the following hydroboration-oxidation

reaction : A 10

~_-CH, () BH
gl -2
Prafifga D % g e yer-I1 e gufe
Show Norrish type-II fragmentation for the following compound : 10

0'

a

G&E H qussy foh &1 %R0 2 f6 C = O 39y &) = gl asiis TRe
% FEIAA 0 & g 1740 Tl | Bl 3 wa viiE Feise &
HIEIS G 1 a9 SAgfer 1850 Af-1 1 et 2

Briefly explain why C = O bond stretch frequency occurs at 1740 cm™!
for the carbonyl compound of an aliphatic ester and at 1850 cm™! for the
carbonyl group of acid chloride. 10

frefafign 9ttt & " W29 NMR @9 % 39w @ e $ifsm
(i) 159 ©F 2-SHISA
(i) TS wg qNAE

Distinguish between the followmg compounds using proton NMR
spectra : 10

(1) 1-bromopropane and 2-bromopropane

(11) Propanal and propanone
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(@) R T wmEEd @i, % enfeas g3 CH,,0 £, fu e € | frefafaa
uﬂm%mmﬁﬁ?@n(ﬂﬂw 1 GEITHA FHiTaT

)J\/\T{ET /Y\

aﬁ%ﬁm@m@ﬁmﬁﬁwﬁ‘@ﬁmﬁql

Given below are two isomeric compounds with molecular formula
C.H,,O. Predict the base peaks for each of the following :

O

)I\/\and/\r(\

Show McLafferty fragmentation peak wherever applicable. 10
(b) Wk I AR, CoH, g0, Foitd NaOH ¥ {34 78 g1 | IR agw

1730 -1 W Yo Fawiww uiET | 1H NMR wagd H dehd § 7-2 (Ig/

TodAe), 41 (I0% ) @@ 1.3 (F%) W e | 19 d9ife f 9= +)

HidER TR i |

An unknown compound, CgH17O9, did not dissolve in aqueous NaOH.

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

spectrum had signals at & 7'2 (multiplet), 41 (quartet) and 13 (triplet).
Elucidate the structure of the unknown compound. 10

(¢) DNA I fersforfl swamst & wufica & fou aH-319 @ $7e 3wt § ?
DNA & & 31 & d¥, [ YN & 19 gEgier M@y 6l g1 Hl
2T |
What are the factors responsible for the stahility of the double helix

structures of DNA ? Show the structures of hydrogen bonding between
complementary bases between two DNA strands. 15

(d) T HRHE & LIAIH, & g u=ad &t Trafary & 3R FAefkdied
AR § 3G 1 A AR
Give the mechanism for reduction of a ketone by LiAlH, and predict the
products in the following reactions : 15
LiAlH,
(i) CH, — CH (CH,),CH,4 —s 7

4

Gii) HyC—(0)~ CHOCN ——— 7

C-AVZ-O-DINB | .
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Q7. (a) UH U & FUIEiHwT i 3 MCPBA & gﬁwmgqqmﬂz‘-a;
e g - fafem st B Srarfaftat S (o

Give the mechanisms involved in the epoxidation of an alkene and
‘Baeyer — Villiger oxidation of a ketone using MCPBA, 10

(b) uiclteersta & Fmw § womrd (wenaliE) sgaed AR & o A R 2
Rﬁﬁ?a?qgmmﬂﬁ q&aeﬁmaﬁﬁmmﬁwﬁﬁﬁ fafy=
93t (T ) S fad=gan FHiRe

What is the advantage of anionic polymerization process in the
formation of polystyrene ? Enumerate the steps invelved in the
polymerization of styrene using butyl lithium as an initiator. 10

(¢ freafafiga ot @ go &6 a1a A & gwa wead R
(1) CoHgO; Teh Teheh
(it)  CgH,Cl; T fgsh 3R Th g
(i) CHgCLO;AB®
(iv). C4HgOg; Ush Uhch, Tsh B 3k w ddSh

Draw the possible structures for the compounds that meet the following
descriptions : 10

- (D) CgHgO; one smglet
. (1)  C3HCl; one doublet and one septet
- Gi)  C4HgCl,O; two triplets
(iv)  C4HgOg; one singlet, one triplet and one quartet

@ Crefifiga sfframet # gl G o yos % e w suge afier ok
fepanfafy gemsu - .

u CH,0H |

s s ik T W S AR L om L r

S : '
YN LiAlH
4
(iii) ‘/(D\I CH3 > 7
v |

-0 CrO,
(iv) Cr - 7

C-AVZ-O-DINB 10
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Completé the following reactions and suggest a suitable reaction
mechanism for each :

X —= 7
& CH,0H

~ OgN CHO  NaBH

(11) e 4 i ?
: methanol

20

O CrO,
(iv) > 7

Q8. (a) faafaRaa A & "r\aq, HEFATHC 3-11%1'?1?& 3T (m/ec) TRRGT f@ﬁqﬂ
oY :

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

Con
(b) Fr=fefga AR & 3Ieag &1 q@HEE Hie 3R afvfsEm A earfaty
RS

Suggest the product and offer the mechanism in the following reaction: 10
O | '

10

CcOO0H
7. COOH
‘/ l Na R} h
H><H

C-AVZ-O-DINB 1
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;'Empbse the mechanism for the following chemical conversion : 10

COOH
1 COOH

Na
—m
iq. NH3
H H

(d). RNA WE.DNA gH! § ot 99 arel ot o 1 gegand dfe | 39 981 ) o
geaATt R St Fad RNA T a1 Faet DNA T 81 § |

Givé the structures of all the bases which occur in both RNNA and DNA. »
Alsof give the structures of the bases which occur in RNA alone or in

DN@ alone. | 10

(e) 9 icE™ M U A O § T F1 IR WERIEH gRT fagayor e T |
1639 -1 (g&@) wd 1714 9! (ye@) W e <@ v | 3100 -1 &
3500 -1 & fiw FIE Gha 4 a1 | Fafifes 4 @ forg ifte =1 favomw
e o 2
One of the five compounds shown below was analysed by
VIR épectroscopy. Peaks were observed at 1639 cm~! (weak) and 1714 cm™!
(strrfong). There was no signal between 3100 em~! to 3500 cm~!. Which
conmipound was analysed ? 10

.~OH O ‘/\r O OH
1 2 3 4

5
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