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CHEMISTRY (PAPER-II)

‘Time Allowed : Three Houreﬂ ‘Maximum Marks : 250 |

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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WUE—A / SECTION—A

1. (o) eFa FEE % IgER F [14] WEia WAl &7 o swm = Sfam fag Hifs)

Is [14] annulene aromatic according to Hiickel rule? Justify your answer. 10

(b) 1,2-SEFARESA qd1 1,3-SRFAesE, KNH, % @19 399R g 91 ® ©& & 3= 941
£ TH FRU FARY|

1,2-dichlorobenzene and 1,3-dichlorobenzene upon treatment with KNH, give
same product. Account for this. 10

(c) FemRa fee =1 foms swmer +0 4 2-Afeega-2-3fa a3 R o9& foam &
frarfafa =1 3g@ il

Neopentyl tosylate on solvolysis gives 2-methylbutan-2-ol. Write the
mechanism of its formation. 10

(d) = afufEaet & o 99 3ar (X) | e qu g Afifen w1 am fafay

Identify the product (X) in the following reactions and write the name of the
reaction involved :

0
O
(1) CH,COCI
. 2 P,05
i) mH2 i) 10
100 °C

(e) T srfufrm #1 s fofae 9o 3R & Hifawees f feen fif .

Write the product of the following reaction and comment on the
stereochemistry of the product :

CO,Et

R 240 °C
H
OCH,0CH,Ph 10
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2. (@) T afufEnet § o9 9 3Rl 6 @@ w1 @i e
Ph 0
i) <\/ + §> Y
S
NH, 3
=
RS

Ph
Me
(i) \N(L P ... S

pH. > Al

Predict the structure of the products in the following reactions :

Ph
W[ + e
N
NH,

—~
(ii) .
%
Ph
(iii) Me\N+ - Stevens i
Ph/ AR Rearrangement 15

(b) e sffEn &1 SwEm w@ ge A o A i A % wwe i fafe

Outline the synthesis of the following compound using Wittig reaction starting

with phthalic acid :
@iCH=CHPh
CH=CHPh 15

SDF-B-CHM/2 3 [P.T.O.



(c) T Trieiem afufe & a9 9@ fiftm ifafe = fifa

H,S0,4
% w1 fit Tenfafy w1 sgw Hifve) fre sar f veR S wEh 2R 6 safie 6 s
el &7
Write different olefins expected to be formed in the following dehydration
reaction :
H,S0,4
(CH3),CCHOHCH,4 ———-—>A

Provide a mechanism for their formation. Which product is expected to be most
stable? 20

3. (a) T sfifEmett &1 v Al qur s F 79 6 i fafag
(i) ZF-2-FAETEE T — 2, HERARA ST
(i) Fr-2-smrEEFtRT —2, 7ig-1,2-aRa e

Formulate the following reactions and propose mechanism :

(i trans-2-bromocyclopentanol — 2 Cyclopentene oxide
(i) cis-2-bromocyclopentanol o, trans-1,2-cyclopentanediol 15

(b) 2-ufuEffE @ Whm Afem  agaum giEie P = o 1,5-2aTeeda w1 dven
F B

Using exhaustive methylation followed by Hofmann elimination, how would
you synthesize 1,5-hexadiene from 2-methylpiperidine? 15

(c) TR geiet wwerww & HfeResiv, 2-592H9 ¥ PPA i sufafa § sifufen +ch au-anfras
A H 9 g 1 WO S ¥ AR GO Saqige adn 39 9 1 ety frfag

In Fischer indole synthesis, phenylhydrazine upon reaction with 2-butanone in
presence of PPA, gives a mixture of two indoles in equimolar ratio. Predict their
structures and explain their formation. 20
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4. (o) Y f% e, eS| fFa v i 37 P, et sn @ sififsrn = @ 3o
T 8| IR Al WRfewa F 9r § fd=m fifsw

How is sydnone different from imidazole? Imidazole upon reaction with an acid
gives two products. Comment on the aromaticity of the products. 15

(b) Tr= warwn & fou rfufrm &1 9w g 39 seduTe B ae atfyeds @1 m fafec

Write the name of the reaction and reagent required for the following
conversions :

CH, CHO
2 (Cﬂz)a\
(ii) /@/“\/\ COEt /©/ CO,Et
H,CO H,CO
(iti) O\) + MVK —> m
0 “ o

(¢ () T agwn § (X)a (Y) Fi §= F @igaE sy

1) s1fis MeMgB
L\’(O\/ ) G —a(—> ><_><
o) (2) Et,0 (@)

(ii) Fr-Afrefeta S OH™ /CHCl, ¥ fifm & W 3 3erg &d 81 31 Sl =l ateT
foafae qun 393 w94 Y 3uge Senfafy =1 3ga Hifm )

15

(i) Predict the structure of (X) and (Y) in the following sequence :

1)E MeM
LTO\/ (1) Excess Me gBr}(X)—-—)(Y] . >O< 0
(2) Et;0 0

(i) p-methylphenol on reaction with OH™ /CHCl; gives two products. Write

the structure of both and propose a suitable mechanism. 10
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@us—B / SECTION—B
5. (a) o Wo Yo § IR iR @ AR Jet A wew fafaw wa 3% o ) qwrizy

Write the structure of purine and pyrimidine bases present in DNA and show
their pairing. 10

(b) f=‘|1:1afﬂﬁmﬁ(xmmmaﬁwsaﬁqqé(mﬁmﬁﬁmﬁﬁ:ﬁmwﬁﬁq:

Identify (X) and (Y) in the following reaction and outline the mechanism for the
formation of (X) :

Hs6Q mCPBA H,0"
@\ v ) 2w 10
CHCl,
H,CO CHO
(c) T sl & (X) @ (v) A wom fifw) ww Twm-meatE afifa % sy 5 oam

fetfae

Identify (X) and (Y) in the following reaction. Name the type of photochemical
reaction involved :

@ ) s (1) + CH=C=0 e
o)

(d) T =l % o A, 1 e R

Predict A, for the following molecules :

H,CO

O

B 2
(ii) m 10
(e) ¥ WHRMH F Fau ¥ a9 B 3 § fFe wwr fde w67

How will you distinguish the two using IR-spectroscopy?

Hj

H
H,C
OI O/N o= ZO/N_H
I II

SDF-B-CHM/2 6
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6. (a) Trfafan Wi sfwst F smuR W C,H N # w1 #1 Frmm Hifsr -
uv : Agax =290 nm (TRTA H)
IR (V) : 3440 cm™!, 3360cm™!, 3025cm™!, 2920cm™,
1625cm™!, 1380 cm_l, 810cm™!
83.24, S 2H ‘
86-37’ (i 2H (J =80 HZ}
66-79’ Ci, 2H (J =80 HZ)

On the basis of the given spectroscopic data, deduce the structure of C;HgN:
uv ! Amax =290 nm (in ethanol)
IR () . 3440 cm™!, 3360cm”!, 3025cm™!, 2920cm7},
1625 cm'l, 1380cm™!, 810 em™!
'H-NMR (ppm) : 8,46, S 3H
83.04, S 2H

56'37’ Ci, 2H (J= 80 HZ)
86.79» d, 2H (J = 80 Hz) 15
(b) F= # (X)W (V) F TR

Identify (X) and (Y) in the following :

; NBS NBS
(i) (X) <_¢_0_OH— S T
i (CH3)4NBT

i Dil. Nal
(i) >=ch, 22 XM04, (x) T4 (v) + HCHO

H,O
(iii) CgHg = > (X) 15
0804 in t-C4H70H

(c) WTEEERRAN ¥ AEe-6 F1 Ful A fE 1 wwa /7 ARAH-6 % Thee w1 AW fafaw)
wfufrn i Grfafy fofay qon wfte siufsean = am sm@Ew)

How can Nylon-6 be prepared from cyclohexanone? What is the name of the
monomer of Nylon-6? Write the mechanism of the reaction and name the
reaction involved. 20
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7. () T SEE D, R S G CgH,0, 2, Frafifan Qi) sitwe zuia 2 -

IR (cm™') : 1830, 1760, 1120

'H-NMR  : 84,040, 2H, s
87.635, 2H, s
FEHH : m/z = 148, 104, 76, 50

i 1 w= w1 From i 7o I g amEl F e w1 9F ofa eifue samy

An organic compound with molecular formula CgH,04 exhibited the following

spectroscopic data :

IR (cm™}) : 1830, 1760, 1120

'H-NMR  : 85,049, 2H, s
87.635: 2H, s
Mass :m/z = 148, 104, 76, 50

Deduce the structure of the compound and justify the formation of the above

fragment ions.

(b)

= e -t wua F fou sfieds = am fofaw) s\ e Y Granfafy fafag -

Name the reagent for the following regioselective conversion. Propose the

mechanism :
CH,

Et0,C CO,H

(c) T afufrnett & 3ar (X) @ (v) feafex :
CH—COOH H,0,

@ |
CH—COOH  SeO;

(X)

Pb(OAc),

> (X)

0804
Aq. Na,SO;

X (1) OsO,4
2) NaSO4H HIO

% R § 3k (X) & Bifwems f e fifvw)

(X)

SDF-B-CHM/2 8
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8. (g

(b)

Write the products (X) and (Y) of the following reactions :

~ CH—COOH H,0,
@ | —> (X)
CH—COOH  Se0,

. g Pb(OAc),
(@ > (X)
NH,
0s0y4
(i) . WY,
Aq. N32803
(1) 0sO,

: (2) NaSO3H HIO
) O =5 > (X) —2> (V)
Comment on the stereochemistry of product (X) in each case. 20

o FEtF D, fee aftas @@ C,H Cl,0 2, fmfafas 'H-NMR el (ppm)
GG

d3.9, S

8¢.8. d (J =80 Hz)

8.3, d (J =80 Hz)

At i "= H Fmfa At

An organic compound having molecular formula C;HsCl;0 exhibited the
following H-NMR data (ppm) :

83.9, S
86-8’ d (J= 8'0 HZJ
87,4, d (J =80 Hz)

Deduce the structure of the compound. 15

a9 FEEE ¥ fifim gaegat F1 IH-NMR @il % our ® fade & e

How will you distinguish various isomers of bromochloroethylene on the basis
of 'H-NMR spectroscopy? 15
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(¢ () F=fifas sgeel % Cher % T AEY
(1) PS
(2) LDPE
(3) PP
(4) PMMA
(5) =I-S
(i) T sfifEn ® (X) R (V) &t we=fe

v
@i}o By (3) ———>(¥)

Ph

() Name the monomers of the following polymers :
(1) PS
(2) LDPE
(3) PP
(4) PMMA
(5) Buna-S 10

(i) Identify (X) and (Y) in the following reaction :

. b
O —

Ph

>(Y)

10
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