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CHEMISTRY (PAPER-II)

lTime Allowed : Three Hours J [Maxirnum 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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WUvs—A / SECTION—A

1. (a) TFa M99 & JAFER 70 [14] e WEARs 27 o1 sw &t 3ha fag Fifvm)

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

(b) 1,2-TEEARIESA a9 1,3-SRFRIas, KNH, & 919 399 T 91 | & # 39r #4950
2\ aF FAO FaE)

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

(c) TeinfRa fiee 1 faows v &6 |/ 2-Afiesgea-2-afa ava B o fama i
frnfafa =1 3g@ Hikm)

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

(d) T afufEned § a9 9© SaR (X) B vemie qun wee st @ am fafee

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

@]
O
(1) CH5COCl
. (2) P,Os
—25
(i) mH2 Y 10
100 °C

(e) T srfufrn #1 3 faflaw qun R & fifyrmmEa 6t e fif

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

X CO,Et 240 °C
H
OCH,0CH,Ph 10
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2. (a) T afufrmet & o a3l 6 @@ F1 qEigEE @y
Ph o
0 <\/ + §> —
S
NH, 3
=
NS

Ph
Me

(i) NG

Ph/ e N pAfd=aE

Predict the structure of the products in the following reactions :

Ph
(i) - + —A—>
g
NH,

=
X
(ti) 2 -
x
- Ph
€
(iti) \N+ - Stevens 5
Ph/ N~ Rearrangement 15

(b) fafen affra &1 Iwim =@ gu A o A fim A ¥ dveww A fafy fofa

Outline the synthesis of the following compound using Wittig reaction starting

with phthalic acid :
: :CH=CHPh
CH=CHPh 15
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(c) T Fichiam sififmn & o 9t faftm sifafet =1 fafaw

H,S0,4
(CHg)3CCHOHCH; ————>

% w4 it TEanfaly w1 @@ i) fre Iae f e e et @ s @
Hhdl 87

Write different olefins expected to be formed in the following dehydration
reaction :

H,S0,4
(CH3);CCHOHCH,

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

3. (a) T sfufEmned &1 g A qun 3@ & 53§ Gl fafee .
(i) ZE-2-sImEEFREAT — 2 HETERE SeEEs
(ii) Rra-2-sAmEEEeeRE —2, Zig-1,2-wEE e

Formulate the following reactions and propose mechanism :

(i) trans-2-bromocyclopentanol =BT Cyclopentene oxide
(i) cis-2-bromocyclopentanol =, trans-1,2-cyclopentanediol 15

(b) 2-AFEMRER @ W9hm Bfem ¥ aguum STEiN e #E Te 1,5-YeETeTeda & gem
¥4 =017

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

(c) Thm 3rat dvciow # Hficreesty, 2-53299 4 PPA i Iufeufy & sifufen wch au-anfoam
ST H A 3= 1 Mo S B ) IR WA 995 a1 39 o H ey fafag

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) wawy f& fredm, ST @ fFe v fim 37 sfidedw, fdi onmr @ arfifen = Q) same
AT ®1 Il i WiARew F wn ° fg= fifvm

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

(b) T= wuiawn F forg sfufEn &1 9@ qu 3 wua R 9 afeds @ oam fafeg

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

(%)

(ii)

(iii)

¢ )

(@)

(i

(i)

CH, CHO
0 — ©
0
(CHz)s\
COEt | @ CO,Et

H,CO H,CO

O = —CC)

0 N0

= s & (X) T (v) it E= F @ GEE TR

L\ro\/ (1) S MoMgBr Xy —S {0 — ><3<

(2) Et;,0

15

fu-Afieifeie s OH™ /CHCl,; ¥ fF %6 W 4 3ae &d 81 31 3emel 1 aeel
ffta 7o 3% @ i 3ge frnfafa =1 g s

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

1)E MeM
j\/\go\/ (1) Excess Me gBr;(X)——)(Y) . >O< o
(2) Et,0 0

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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5. (a)

(b)

()

(@)

(e)

@Us—B / SECTION—B
Blo To To § I9fyd wfn w Rffad aut A dwm Tl w@ w3 7w N el

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

ﬁr{afumﬁ(xmm(y)aﬁwarﬁqqé(mﬂmﬁ?ﬂrﬁﬁ:ﬁmwm:

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

H,CO ;
mCPBA H,0
j@ s x) —89 ()
CHCl,
H,CO CHO

= afufn 3 (x) @@ (v) H wmem A wgE swm-temtE afifs b e w1 9w
forfam -

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

@ L(X) iy (Y) + CHy=C=0
(0]

fa spef % fau A, 1 @A oy

Predict A, for the following molecules :

H,CO,
O
(ii)

etk W F Fue ¥ o B 3T 3 Ree wer fave w6

How will you distinguish the two using IR-spectroscopy?

H,

H
H,C
B \,CH3 o C
I II

SDF-B-CHM/2 6
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6. (o) Tr=fefan i sl F MR W C,HoN $ = % fmm i

uv ¢ Agax =290 nm (TTS H)

IR (V) . 3440 cm™!, 3360cm™!, 3025cm™!, 2920cm”’,
1625¢cm™!, 1380cm™!, 810 cm™

1H-NMR (ppm) : 8,4, S 3H
83.24, S 2H _
66'37’ d, 2H (J =80 HZ)
66-79’ d, 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™!, 2920 cm™},
1625 cm™!, 1380 cm™, 810cm™!

1H-NMR (ppm) : 85,6, S 3H
83.24» S 2H
86.37, d 2H (J = 80 Hz)
dg.79, d, 2H (J =80 Hz) 15

(b) T 3 (X) @ (V) F v

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

0 (X) e—mo e e [}
¢. OOH (CH3)4NBr™

" il. Nal
(1) <}CH2 D T o (X) 94 > (¥) + HCHO

2% H,O
(i) CgHg = > (X) 15
0s04 in t-C4H70H

(c) HEFARERAN ¥ AGAR-6 B Frior H F N wEA R? AIEA-6 F Therw w1 AW fofaw)
Fiwfw 6t Brafafy fafaw aeon wmite sfifsen 1 9w s@Rw)

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. (a) & FEqw N, Saw aftes g3 CgH,0, @, Frefafes Swfd siwer et @ -

IR (cm™!) :

I1H-NMR

SqHHE

1830, 1760, 1120

dg.049, 2H, s
87.635, 2H, s

: m/z = 148, 104, 76, 50

Rt i G F1 e A 9o 3dE s oA F faem w1 ooF ofka oifee sary

An organic compound with molecular formula CgH,05 exhibited the following

spectroscopic data :
IR em™)
'H-NMR

Mass

: 1830, 1760, 1120

: 8g.049, 2H, s

87.635) 2H, s

: m/z = 148, 104, 76, 50

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

fragment ions.

(b) T veEE-arners T % fau afieds w1 am faflaw) 3@ fen B fearfafy e .

Name the reagent for the following regioselective conversion. Propose the

mechanism :

CH,

CH,
f’\ :
——
EtO,C CO,H o

(c) T sfufEmet ¥ s@r (X) @ (v) fafan -

(i)

—_—

(X)

CH—COOH SeO;

NH,

v X

NH,

Pb(OAc),

(X)

Os04
(iii) ———3 (X}
Aq. Na,;SOj

X (1) OsO,4

2) NaSO;H HIO
(iv O CHy BTS00 5 0 —25 (v)

% e & e (X) % Bfawwmm & faaaa fif)

SDF-B-CHM/2
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Write the products (X) and (Y) of the following reactions :

) | ]
CH—COOH  S¢0;

(i) @ Pb(OAc)4 .

NH,
0s0,
(ii1) —_—> (X)
Aq N8.2803

(1) OsO,

(2) NaSO;H HIO
(iv) O c“ﬂ ] Y]
Comment on the stereochemistry of product (X) in each case. 20

8. (a) U FEfE A, Fme s @ C,HLCl,0 2, fr=fafas 'H-NMR sii®el (ppm)

(b)

39l B
3.9, S
86-8' d [J =80 HZ)
874, d (J=80 Hz)
Adfiw it T & Ffra A

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

83_9, S
875, d (J =80 Hz)

Deduce the structure of the compound. 15

M SEEERe ¥ RfE wwEEEl ®1 'H-NMR Wafef % snur w faver & S

How will you distinguish various isomers of bromochloroethylene on the basis
of 'H-NMR spectroscopy? 15
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(¢) (i) Fefefa sgem & e % AW 965y
(1) PS
(2) LDPE
(3) PP
(4) PMMA
(5) =Im-S
(i) T sfafen # (X) o (v) ) ge=nie

v
(:Q% Y, %) —S—s(v)

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 :

hv 0 -
10
Ph
* ok

SDF-B-CHM/2 10 20SB—432



