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WEA-T93719 (wsm-m=2 1)
CHEMISTRY (Paper II)
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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 1n 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.
Coordmate 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, 1f 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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Yus ‘A’ SECTION ‘A’

Hx"

1.(a) =8 sAtafwar A
R —COO™ +Br —-CN——>R—CN+Br™ +CO, 1

HEATEZ (- CN) T 391G § &l § 303 ST & ¢ emeTae dEfem wiat & T
"R ©F K |

[n the reaction

R—COO~ +Br--CN——R—CN+Br +CO, T
What is the origin of —-CN group in the product 7 Explain by using isotopic
labelling technique. 10

(.(b) frafafed 9956 sfEm o6 & O Sy taEz F G o aeEE @) S
i ¥ i : : .

Discuss the product(s) formation when above quaternary ammonium salt 1s treated
with sodium amide at low temperature and at high temperature. 10

1.(c) frafafaa wfafen & 3e9m A 3R B fird | =% = & Grfafr i T T A @A
|1 g 3G § AR 7

OH

BF, : OEL,
> A+D8

Write the products A and B in the above reaction. Also give the mechanism of therr
formation. Which one of these is the major product and why ? 10

1.(d) fffas difiet i aifiewen & 9id BE, @ OFG &1 zaferfy # afufora &1 faaa
CHEDEE

(1) TI(p)-grEFgARAfId detioelzs

(L

(i) T(p)-cTeulegeTs
Discuss the reactivity of following compounds rowards nucleophtle 1n the presence
of BF;: OLt,:

(i) p-trifluoromethyl benzaldehydc

(i) p-tolualdehyde 10)

|~

H3S-B-CHM
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l.(e) Twafataa sammon &1 of &< .

(1) Me _ H H _ H
%/ \—_—< > >:/—\%
H Me Me Me
H H
H H
Complete the above transformations. 10

2.(a) Tt vEmEfTE Geea @ afmfad =S gu o ar 1 suferfs § A A @k B ¥
ST AGER &l qeAAT R | AU & e B 0t ford |

@\xCl QCI
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

2. (b) (i) HEFAINTZAHT SEihedd @ a@=qa A7 onfaeg ) ool &

Comment upon the structure and stability of cyclopropylmethyl carbocation.

(ify T=fafaa difrel & 99 a1 s a=ig & stk w1y 2

T

Which one of the above compound is more acidic and why ?

(i) Tteafga sfafsar # sooe /9o o1 g

Q)
O + Me,C — O — C — CHN, -
Write the product(s) in the above reaction. 15

3 HXS-B-CHM
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2.(c) () I & Bifw e @ g g fafatea atatwer @) ERNEIB NIl
X

Ph

\ o soch

H C — ( '
{ RS
CH, Pyridine

Indicating the stereochemistry of the produc:. complzte the above reaction with
10

mechanism.

iy Frafafaa sfufrst & Scmt @ fod -

O
CH,I
Nl s e L
THE

(CH,),SiCl

v
R

Write down the products in the above reactions. 5

V) Frefata st @ e B aui g o s

e |
(1) r\ Py WHESOd»} ) 1 0

EtO Y - "
(11) |
<

CH,0C

Complete the above reactions with mechanisms.

3. (b) () 3-FARETEFANE @R SbCl; N TRER yfafpr & I N = ol |
= e & 'H NMR @FA # It fasran @ g 7

Write the structure of the reaction product between 3-chlorocyclopropene and

SbCl.. What is the unique feature of this product in '‘H NMR spectrum ?

HXS-B-CHM .
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(i) Tfefaa St § 9 a1 s 9w 2 ok w9t
Cry M
A B

Which one of the above compounds is more acidic and why ?

(ili) ey AR faeamg & wmfeda 1 qqam a

Predict the aromaticity of tropolones and sydnones. 15

3.(c) et afsfrars o oA ety & g oof &
o

(i) HEI-23-3EMEEeT —— > A
=
OFEt
A 4
B
CH,
L AgNO
(i) CH; —C— CHI— CH, ——=35 7
|; " EIOH, A
CH,

Complete the following reactions along with mechanisms

©

(1) meso-2,3-dibromobutane [ > A 5
|
Q
OEt
v
B
CH,
) \ o
(11) CHy =~ C— CHI~— CH, _ OB 5 & "
i - EtOH, &
CH,

4. (a) () 3-TRUF=A A W o R S@ikan @ et e € frafafy = BU
HHATRU |

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

mechanism.

> HXS-B-CHM
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(i) o VAEEIEE | ArzEdIEEA & 8 IS AR # @ 3R] 6 iR
fad | fortater & arg gw=mT |

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

4.(b) Frafafaa sfufraa & sam/s@m & o

: H(Cl
(i) (CH,), C—CH=CH, > 9 5
HBr
CEEIRE AHATAA
HRBr LY E S IEES PEE IS HEE
benzoyl benzoyl
y peroxide HBr peroxide
f} {?

Write the product(s) of the above reactions.

4.(c) () Frafafas ceafe svan & gar fod sk afad sifatear & ge=
g0 am fafae .

(1) (CHs),P
[.  PhCH,CI _ > 7
(2) RLi
O
(3) g
o . e
UH e 37 I
[I. PhNHNH, + > 7

Glacial
acetic acid

Predict the product in the above chemical conversions and also wdentity the
name reaction involved. 0

iy Frafafam & & @9 @1 79 ar & sufesfa |, o f-5@ge FEiaa s
2?7 IR F fag .
. HCHO &R  PhCHO
. PhCHO 3R  Ph-—CH-—CHO
o,
[II. PhCHO &R CH,CH,CHO

V. HCHO s PhCOPh

HXS-B-CHM 6
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Which of the following pair(s) gives a,f-unsaturated carbonyl compound in

presence of base ? Justity the answer. 5

[. HCHO and PhCHO

[I. PhCHO and Ph -—-CH— CHO

\
CH,

[[I. PhCHO and CH,CH,CHO
[V. HCHO and PhCOPh
QJqus ‘B’ SECTION ‘B’
5.(2) 'HNMR @FH ¥ 2 4-92REAR 99 /A 0Er € | 39 WI0 & @l o 9 J9ard
amafte faemm (Sfiea foge) 91 99

2 4-Pentadione exhibits five signal in 'H NMR spectrum. Account for the

observation. Also write the approxtmate chemical shift. 1O
| 5.(b) (i) frafafad ueeat 7 FomEAT SgAed & gedl g2 aIdr H FH A0 |
CH = CH, CH = CH, CH = CH,

CH, NO, OCH,

I il i1l

Arrange the above monomers 1n order of decreasing ability to undergo anionic
polymerization. 5

(i) FEH @3 AR WHAs @z & a3 @ 3R 76 g & fae=a =)

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

_

J

configurations.

5.(c) frfafaa tamafrs swawm 9 305 /3R & S90E B0 SR s F1 frarary

X
1 gAE 7 |
Q
[ |\CH3 ScO, 5 9
COOH
4 Na, NH,
I > 1]
g5, C,H.OH
Predict the product(s) and suggest mechanism in cach of the above chemical
transtormations. 10
7 HXS-B-CHM
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o

2 W o ~ o . o '
5.d)  frfafaa wagl § A @ 9 ARE rd- 11 eEghe J9RRT F Al & Hed
el sHER fafgy & guges e b |

(i) Ph— CO— CH,CH,CH, Ph— CO -- CH,CH,CH,CH; Ph— CO — CH,CH,— CH(CH,),
[ (1 I

O
CH,CH,CH,

(i1) Ph— CO —CH,CH,CH; COPh 5
I 11 Il

D

Arrange the compounds in the above groups for ease of Norrish type-Il
H-abstraction in decreasing order giving the plausible explanations.

5.(e) 29 3R 3 ARG @FEddl € | T 8 dad U SHIEEdl AR
AT guiar 2 | 3@ FwEEdl A AR @ & ffEd FOAR quig | g
qTEEET, S AR @ Ael cuidl € SH% mgr iR @ s o)l |

2 _Pentanone and 3-Pentanone are structural isomers. Only one of the isomers
exhibits McLafferty rearrangement. Identify and show the McLafterty fragmentation
for this isomer. Also propose base peak for the other isomer, which does not exhibit
the McLatferty rearrangement. 10

6.(a)(i) UHIGR 3R A Wfeaw eEgEeEE & AHGEN § a wren o) feefatas s
AR ST © | 39 I 6 T o |
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

Giy Frafafaa wom get § 9a e & TeEE #OA IR A B FETT T

e fe@rar 2
i 0
AR // .
L =0 i (=0

O 0
. | |

CH,—C—0—C,Hy T CH,—C— 0 C,H;

and

[dentify the compound in each of the above pairs, that can be expected to exhibit
carbonyl stretching signal at higher frequency. 3

HXS-B-CHM 8
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6.(b)  TTAE THMI A F WO A €U AVl A, EEIAT HEY, awgEH A4 6k
TEHCEEE | G WIdH o TIRE0 & 29 |

Show salt bridge. hydrogen bond. van der Waals’ interaction and disultide bridge for

stabilization of protein by choosing appropriate amino acid residues in the protein
chain. |5

6.(c)  Trfoiaa sfufwmst @1 svdt frnfafy & amr oof =% .

O

l. hv

1. Ph\_JYPh W e 10

Complete the above reactions by giving the suitable mechanisms.

7.(a)  twAtrtad sfafEmst & a9 4 AL B 3R ¢ & T fae qu & :

n-BuLi | 3-2TSRA
L. @M~ CH= ¢1, > A N, b
¢ [.3-butadiene
(excess)
H,O
v
C

O

. O/ NH,OH 55% H,S0, A
, > A = > B = il

Complete the above reaction sequence by writing the structures of A, B and C.
20

Y HXS-B-CHM
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7.(b)  LiAlH, % NaBH, afiesiai @ facmad & wid sggedl AR SR A
ferfrmeieaT ¥ Sacerdt Fwoi & faear St | frafafaa sqawn & fau =99 9
7 O dfieds saeE @91 § 98 | Fdn

CONH, CONH,
?
>
COCH, CH — CH;
OH
OH OH
?
CH,— CH— C=C— CH > CH,— CH
3 3 ? \C:C/H
o cH,

Discuss the solvent compatibility for LiAIH, 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 ] T A g CoH 0 T IR TH 7 TH foega 92 3464 T 9T ST
> | 2 T w3 m/z 135 R AR ek ok TH NMR @Egn # ffafaa feme
Wfﬁ?ﬁ dl % -
5 1-3 (d. 6H): 2-4 (s, 3H), 3-4 (m, 1H), 4:6 (s, D,0 77 (exchangeable)), 6:6 (s, 1H),
6-8 (d, 1H) 3 7-1 (d, 1H). 38 3] ! AT < |

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 :

5 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) () Trafafas womfe sa@n 7 It et X/ Y & g@A oRau

[ MCPBA _

phn H

050, NalO,
i1 > X > Y

HXS-B-CHM 10
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Ol
[ | coon —na/ P %
g O o |
CTO;-liiI‘t;l;i
. 7 CrO;-Pyridine
V. r r| i >
g CH.Cl,
Write the products X/Y in the above chemical transformations. LS
| (i) 2-0fa- 1= SR eEara & afafdr & gam @ se 9 | | sl

H o GPrERERf W w3

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

8. (b) (i) TH 39 GrEa smorfas J73 CoH,,0 ® 98 'H NMR @928 § $9d U8 fiaa
S1-:2 ppm W <A1 & | T2 IR @FA ¥ W v Yga #9909 1710 4.7, | |}
S B | 2/ AV &l T JAHIHA F |
A moleccule with molecular formula Cytl O exhibits only one signal at 6 1.2

ppm in '"H NMR spectrum. This also exhibits a strong absorptionat 1710 cm 'in
[R spectrum. Propose structure for this molecule. 10

(i) UHIEH F1 UV #Fgd fafwa domat & 3 fmma - v 4 280 nm W
AR 7HA A 190 nm W AT 2 |z fameel & @A e dgeo
1 slfhd @ |

The UV spectrum of acctone exhibits two signals of different intensities. one
; a » E ~ i - :

at An 280 nm and the other at A4 190 nm. Assign corresponding electronic

transiions to the observed signals. 5

8.(c) (i) @ gHETE & ' NMR S59E § fmd & e, e @ =w (sd vm)
AR Aldse qa@EfeE faemar &1 s s

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)

NN N, N

™ i v Y b ol L _ . o LB :
(if) IR TFH | THIEH hdd T FEIAA A9 AT Tafd FIHRE 211725
HAHT. D AR 1745 AHL D R U B | UAT 9491, GWETE |

Acetone exhibits only one carbonyl stretching frequency in IR spectrum
whereas chloroacetone exhibits two at 1725 and 1745 ¢m ' Explain why.
q

-—

| | HXS-B-CHM
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