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PHKM-B-CHM

CHEMISTRY (PAPER-II)

Time Allowed : Three Hours 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 fFortion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@us—A / SECTION—A

1. (@ () F=faRes = @iRs, -0k o1 T -Waks # arfiemn i :
(1) Tgeh
(2) fafdm
(3) faeAta
(4) WEEEATIRIRZEA
(5) wTEFAIISTESME AT
Classify the following as aromatic, nonaromatic or antiaromatic :
(1) Azulene
(2) Pyridine
(3) Sydnone
(4) Cyclooctatetraene

(5) Cyclopentadienyl cation
(i) wafy Frafafes e § o HA @ R, 38 ThEeh e il @ s R
W@Tﬁﬁ'ﬂ:
A

Ph”_ “Ph

Though the following compound contains a keto group, it does not
undergo nucleophilic addition reactions. Explain :

X

Ph” “Ph

() TefaRaa sfifen % awg s e wwad @ 87

Br NH2
e A
@/ + NH, A @/

noEdl F 999 % fou fedl s yEfe o i smen i)

What is the intermediate formed during the following reaction?

Br NH2
e A
@ + 'NH, B @/

Explain any one experimental proof for the formation of the intermediate.

PHKM-B-CHM/25 2
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(c) Tr=feifaa waiawr 3/ forn s 27

Et Et
L—OH ——> }0—01
H' A H' A
CHj CH,3
(S)-2-=geAta (S)2-+5215a FARTES
b Trafafy 6t =men Hifv)
How is the following conversion brought about?
Et Et
YA H' A
CH;3 CHj,3
(S)-2-Butanol (Sy2-Butyl chloride
Explain its mechanism. 10

(d) frfeiaa s § i #1 T 9o T TRAE B9 T e F am faRa

5

CH,CHj3
CH,
(ii) e
H H

0]
Hz—cuz—g—om{3 -
— 3
(i) CHy _—>

0112-—ﬁ—ocn3
o)

-+
(IU) CH3;—CHy—NMej _—> H,C=CH, + NMej;

(v) Qﬁ—H _— @—E—o‘ + QCHgOH

PHKM-B-CHM/25 3 [P.T.O.



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

R

CH,CHj
CH,4
(ii) e
H H

(0}
g (0]
/CHZ—CHQ— —OCH;,
—OCH;3
(iii) (in _ >
CHz—ﬁ—OCHs o
O

+
(lU) CH3—CH2—NMC3 _—> H2C=CH2 g NMC3

v) QE—H —_ @—i_o‘ + ©—0H20H

(e) Trfeifian seiagramsfaas sffrmsit w fmm it -

@ 100 °C E:)b 9 3¢ Q(:>

(i) =T H e W e oo/ faada faan < qatgae wmsg

(@) M T F YEIGEE T

(if) ST TC TEGSH qHAE (R) § 9 wuE (21)?
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Consider the following electrocyclic reactions :

O Ch =z

I step II step III step

(i) Predict the mode of ring closure/opening at each of the three steps.
(ii) Predict the structure of M.

(i) Are the indicated hydrogens cis or trans? 10

2. (@ (@) FAfaRaa sifufrnett w fmm fifvm

S
EtO
W= kH
Br
H H H
EtO
W= kD
Br
D D D

Ku _ 7.1 Y fem ) wm st ¥ enam w Rraian 6 wReew ST aon

D

IW w1 Nfa fag Aifvy

Consider the following reactions :

&
EtO
Rate = ky
u Br &
©><\ Rate o kD
Br

It was observed that —H-7-1. Based on this data, predict the
D

mechanism and justify your answer. 10

PHKM-B-CHM/25 5 [ PTO.



(i) Tr=fafaa sfufEn w few fifsw

CH,=CH—CH=CH, —HBL 5 CH, CH (Br)—CH=CH,
+

CH;—CH=CH—CH,Br

-80 °C W 1,2-9"N 3IURE Yaoidl & s°a1 &, Ve —45°C W 1,4-3N IR
T | s9aT 81 hfae fig fifs)

Consider the following reaction :

CH,=CH—CH=CH, —HBr 5 cH, CH (Br)—CH=CH,
+

CH3;—CH==CH—CH,Br

At -80°C, 1,2-addition product predominates while at -45 °C,
1,4-addition product prefers. Justify. i 5

() () T=faRea sifufen § 7@ sar X 6 wem fifv
COOC,H
@—CHO + CH2/ i Mx
\Co0C,Hs

Toeh! ranfafer it smen iy affrn 1 am fafag)

Identify the major product X in the following reaction :

COOC,Hs -
(Op—cmo + an_ 7 Erne,
\CO0C,Hs
Explain its mechanism. Name the reaction. 10

(i) Tr=faRea sifvfea & X it =T F1 AR TRY

CSp NaOH . /L
OH CHsl = = /\/

Igw Afwfean &1 9w fafaw) hfvm fag Fifve % 27 wm-faeo R

Predict the structure of X in the following reaction :

CS,, NaOH |
CHjl —

Name the above reaction. Justify that it is a syn-elimination. S

PHKM-B-CHM/25 6



(¢ () T=afaRaa srfufrmed % e fafaw .

(@]
AcOH
(A) NH, * ——
Pl CN A
NH
CO,Et

o]
X H,S0,, H3BO3
B) | P + HO—CH,CH—CH,0H FeSO,
N~ O NH, H
1) CHjl (3fafes)
2) Ag,0, H,0
© ¢ ) p e
,T ) A
CHj

Write the product of the following reactions :

0
(A) ©\ NH, * @(CN AcfHa
P
NH
CO,Et

0
X H,S0,, H3BO3
B) | - + HO—CH,CH—CH,0H FeSO,
N~ O NH, H
1) CH3l (excess)
2) Agy0, Hy0
© ) i =
Y 15

CH,

(i) TR sl g Frafafea D %@ Fifa e s 7

0
cnscuzcn=<]:—ﬂ—on
CH,4

How is the following compound prepared using a Reformatsky reaction?

@)
CH3CHQCH=?—E—OH
CH; 5

PHKM-B-CHM/25 7 [PT.O.



3. (@ () WIS AEAEE H T TRGENG A H @Y T FA W T 9l G&F IR gl
Tornfafy =1 srgem @msw)

Predict the reaction mechanism and the major product formed when
methyl cyanide is heated with dilute hydrochloric acid. 10

(i) SE, RE-2-=F F WY A wh (H-2,3-SESMegeA ad R, wEih
Z-2-2A & WY Higi-2,3-SRameged o 81 hfae frg fifvm)

Addition of bromine to cis-2-butene gives racemic-2,3-dibromobutane
while trans-2-butene yields meso-2,3-dibromobutane. Justify. 5

() () TrafaRaa sfufrn & G % a9 it =3ren fif

OMe
| = 1) 215 °C -
o 2) HCl (aq), EtOH

CO,Me CO,Me

Explain the formation of enone in the following reaction :

OMe
| N 1) 215 °C R
P 2) HCl (aq), EtOH

CO,Me CO,Me 5

(i) mwmﬁmwmwmm%mm
IrgHa & 1 gufafa-atia

Q> == O

Classify the following sigmatropic rearrangement and comment if it is
symmetry-allowed or symmetry-forbidden :

Q= O

PHKM-B-CHM/25 8



(i) Trafafea sifufrn 3 s 9 ger 3ar 6 v fafa

ﬁl LY s,

Write the structure of the major product formed in the following reaction :

(Zl LY s,

5
(¢ () Trafafes s ® =R Al
R-H-Cl 1) ey /e > R—N=C=0
2) a1
ey 5 sufe soi@n § gwad A T 1 TER A w9 B st &
Hafta foa qwizy)
Consider the following conversion :
R—H—Cl 1) NaN3/inert solvent 5
2) Heat
Show that the above conversion involves the formation of nitrene
intermediate. Draw the orbital pictures of singlet and triplet states of
nitrene. 10
(i) FrafaRaa & wro G

(1) 38, goEgrtt gfoemea gr1 3-wforenfia 3eme 31 @, A 2-wfowenfia s

Bl
(2) FARYsSA < iR o srfwfwan sarh @ 7 At ®)
Account for the following :
(1) Indole undergoes electrophilic substitution to give 3-substituted

product, but not 2-substituted product.
(2) Chlorobenzene does not undergo nucleophilic substitution reaction

readily. 10

PHKM-B-CHM/25 9 [P.TVO!



4. (@) () TeafaRas sfufen w few il :

J\ (CH3CO),0 @
< > BF;

o)
CH3COOH

IR X 1 A faftay 3ik R-frafe = qwia ge ranfafy it s fafeag)

Consider the following reaction :

7\ (CH3C0),0
< ) BF; * £

= CH3COOH
Name the product X and outline the mechanism indicating the rate-
determining step. 10
(i) Tr=fafaa sifsfFEnst & gea sl i quise 3 Brnfafy # Sy 1, Sy2, E1 M E2 %
9 ¥ 3@ fiRm
(1) (CH3)3CBr + C,HsOH %

(2) CH3CH = CHCI + NaNH, —»>

Indicate the major products of the following reactions and point out the
mechanism as Sy1, Sy2, E1 or E2 :

Heat

1) (CH3);CBr + Co,H;OH
(1) (CHgz)3CBr + CyHs W
(2) CH3CH = CHCI + NaNH, ——»> 5

(b)) () TrafaRaa stfufrn = fomm i :

N

TOTH TERT ERT 39 F g 0 T s sl st -snfoas 27

Consider the following reaction :

O = OC,
—>
N

How would you confirm that the above reaction is intramolecular by
crossover experiment? 10

(i) S ¥ FANSSA F T § GHAV e H FEA @ g SN NEEa RE@
TR

Draw the energy profile diagram for the conversion of benzene to
chlorobenzene giving structures of transition states. 5

PHKM-B-CHM/25 10



(© () TrfaRea sfufrnes § a9 o7& 3R /3R] 6l @@ fafay

HO OH '
A) |z HySO4

Q

1) NH,OH
. W)
B) 2) Al,O;
(C) Me H+
Me
OH

Write the structure of the major product(s) formed in the following
reactions :

HO OH

(A) Conc. HpSO4

?\ 1) NH,OH
®) w) 2) ALO;

(C) Me H+ s
Me
OH

10
(i) TrfaRaa sfifen 3 sar 6 g fafae i st sl = @ T A
CIFC  ac0,A
ph” AcONa
Write the structure of the product in the following reaction and describe
the steps involved :
CIF,C a0,

PHKM-B-CHM/25 11 [ PTO.



©Us—B / SECTION—B

5. (a) <o Tdo To AU 3o THo To H ey a@l o T faaflaw| dto TWo To qT 3MMo TWo To
# fRra it gan Ffr)

Write the structures of the bases present in DNA and RNA. Compare the
stability of DNA and RNA. 10

(b) T=fafaq sifwfen s § P, Q a1 R A T &1 IGHA TR :

CH;3
1) 0sO
H3c—rI:=CH—CH2—cEc—CH3 Na, NHs(h), ) sty >0
2) NaHSOj,
Hy0 HIO,

R

Predict the structure of P, Q and R in the following sequence of reactions :

CH,
1) 0sO
H3c—nJ:=CH—CH2—cEC——CH3 Ne, NHyfl), , 1) 0204

2) NaHSOj, Q
Hy0 lmo4
R

10
(c) TrfaRaa srfufrmstt & e /3aE i fafay
(i) CgHsCOCOOC,Hy +CH,CHOHC R

ghlg st

(i) CH;COCOOC,Hg +CHZ0H —%_,

Write down the product(s) in the following reactions :
(i) CgHsCOCOOC,Hg + CH3;CHOHC,Hj ey

(i) CH4COCOOC,Hg +CH,0H —Y 10

PHKM-B-CHM/25 12



(d) Trafafaa et & UV Se & fora Afe &1 A, s e

COCHj,
COCHj3
Q) w OX
CH,3
CHj3
A B

A B
CH,=CH CHj3 CH,=CH H
(iii) - S 2 S=(
H H CHj
A B
NH, NH,
(iv O e
O,N
NO,
A B

0 0
() 3
A B

In UV spectra of the following pairs, which compound will have higher A, ?

COCHj
COCH;
() and @[
CH,
CHa
A B

PHKM-B-CHM/25 13 | P.T:O:



(v)

I

T HE A EEGRE F de@ A 3 R TEmtE gl (Rwe) % 9ed W § wafla

LA

In 'H NMR spectrum of the following compounds, how many signals will be

observed?

il

In each case, label and arrange the hydrogens in the order of increasing

chemical shift.

PHKM-B-CHM/25

CH2=CH H
and >=<
H CHj3
B
NH,
and
NO,
B
0]
and
B

(e) Trfafad M=l % 'H NMR @wn # fFa Reme feard 307

7 &

7 2

14

10

10



6. (@) () S=Tac WHETES gH IR TRy U Ufdrefia o agere, foram wifereiedi= s @, & wftaferd
faftrm =it it = Fifsm)

Explain the various steps involved in benzoyl peroxide-initiated
polymerization of ethylene to give polyethylene. 10

(i) ey (QfReF), Thra Fae (Rremifaes) qun areaey (smgaiefdes) uiferemsdH
% siferes ot 1 I TEA F IER T SAM T

Predict the physical properties of atactic, syndiotactic and isotactic
polystyrenes based on their structure. 5

(b) M A % wewiRe fRom ® A B @ ¢ F w1 < feafafy fafe

B D A

B C

Write down the mechanism for the formation of compounds B and C from
compound A on photoirradiation :

B A A

B c 15

() TeafaRea siffea w7 d A, B, C a1 D #i tgam HRT :

Br
OH
NaBH4 H* (&
A MeoH = rE
° _lmCPBA

D

g arfufran sm #§ wom = Y Senfafy faRa)

PHKM-B-CHM/25 15 [ P:T:0.



Identify A, B, C and D in the following reaction sequence :

Br
OH
NaBH *
Apeo™ O/ g R @
e 1mCPBA
D

Write the mechanism of the first step of the above reaction sequence.

7. (a) FER-ER P F=1 IwEm w Fefafes e % A, F 7 f e AR

& o

C

Calculate the value of A
Woodward-Fieser rules :

& o

(b) Tr=fefaa ififem w0 § X, v 9o Z i G 1 3HE @Ry

CHO
ﬁ/oij LiAH; o 1) BH3/THF sy _Cr0s
o}

THF, 0 °C 2) HO, H,0,, Hy0 H,S04

Predict the structure of X, Y and Z in the following sequence of reactions :

THF, 0°C 2) HO_, H202» H20 HQSO‘;

o i 1) BH3/THF
%/ow cfN LiAlH, , a/ >y CrO;

PHKM-B-CHM/25 16
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()

(i) 2 waEEe Dl %, T aftas g3 CoH;,0, 8, NMR Wzt sifimgm f= fig
MR

(1) 'H NMR : § 20 (3H, s), 2903 (2H, t), 43 (2H, t), 7-3 (5H, s)

(2) 'H NMR : § 123 (3H, t), 372 (2H, s), 413 (2H, q), 73 (SH, s)

A gH1 Nfw IR Wa § 1730 cm ™! W T foww R gwia §1 27 41 Dt
T fafa)

Given below are the NMR spectral characteristics of two isomeric
compounds with molecular formula C,yH;,0, :
(1) 'H NMR : 8 2:0 (3H, s), 293 (2H, t), 4-3 (2H, t), 7°3 (5H, s)

(2) 'H NMR : & 1-23 (3H, t), 372 (2H, s), 4'13 (2H, q), 7-3 (5H, s)

Both of these compounds exhibit a peculiar peak in IR spectra at
1730 cm™!. Deduce the structures of these two compounds.

(@) AR I q= 116 FoEAE Hea § e RER e m/z 58 A9 m/z 92 W I #)
T @ AT o TEATE Tl a9 3% 99 R fed=m i

CHj3
I: ( > m/z 58
(0)
II : ©/\/, m/z 92

In the mass spectra of compounds I and II, prominent peaks at m/z 58
and m/z 92 are observed, respectively. Write the structures of the
fragment ions and discuss their formation :

CH,4
T (( > m/z 58
i1 ©/\/’ m/z 92

10

10

PHKM-B-CHM/25 17 [ PT:O,



8. (a) ANF I F wHieTs faerma #1 fRom @ | A 17, 117 9o IV s9a )1 qRomf eafsrfsen
o 1787, 1740, 1715 @1 1685 cm ™! W FEIMA (Vo) F8 F@lal 1 | C=0

T gl w1 getud Afe § Ffide fifs g e Fro i

hv =N =z
EtOH " "
0O 0 kCOOEt kCOOEt
I I v

I

Ethanolic solution of compound I on irradiation leads to the formation of
compounds II, III and IV. The resulting reaction mixture exhibits bands at
1787, 1740, 1715 and 1685 cm™! for Ve=0- Assign these C=0 stretching

frequencies to the corresponding compounds giving reasons :

hv X =z
EtOH " *
0 0 kCOOEt kCOOEt
II I v 15

(b) (i) 2,2-SEARA FEFATUAA B AATREES EH & |y AR § ao faada @ o @
TE S AT IR 1 WagHt stehet frfefaa ®

IR (v, cm™!) : 1740, 1160

'H NMR (8) : 36 (3H, s), 1'2 (9H, s)

Mass (m/z) : 116, 85, 59, 31
FHROT % 1Y ITe ! T Ferferg | g wwrfa 3eare <t wremn fafaw)
2,2-Dimethyl cyclopropanone undergoes ring opening when attacked

by methoxide ion and the product obtained possesses the following
spectral data :

IR (v, em™}) : 1740, 1160
'H NMR (8) : 36 (3H, s), 12 (9H, s)

Mass (m/z) : 116, 85, 59, 31

Deduce the structure of the product with reasons. Write down the
structure of another possible product. 10

PHKM-B-CHM/25 18



(@)

© )

(@)

frrfefaa At 7o o Rerioh AF (Vg _py,) F SRI FAER @ AR :

Ha\_ _-COOCH;3 Hg _-COOCH; CHj_ _~-COOCH;3
CHy” H, Hp “SCHj; Hp H,
I I I

Arrange the following compounds in the order of increasing coupling
constant values (Jy__y,) :

Ha _coOCH; Hg _-COOCH; CHj_ _-COOCH;
CHy” H, Hy” CHs3 Hy” H,
I II I

2-FRI-2,3-TEANE =R ¥ FengiReemq A @ 39K 99 g6 §| e FiwT 6
'H NMR @1 IR @t el g 3 st =1 e &8 v 3)

2-Chloro-2,3-dimethyl butane on dehydrohalogenation can lead to the
formation of two products. Explain how the two can be distinguished
using lH NMR and IR spectral data.

SRS $oR 1 TN WagH! kel 39 YR R R
m/z 74, m/z 59, m/z 45 m/z 31, m/z 29
Tued yitey Ht e il

The mass spectral data of diethyl ether is as under :
m/z 74, m/z 59, m/z 45 m/z 31, m/z 29

Explain the fragmentation pattern.

(iii) TrafaRaa Afwet F g HCL i ey ww=rE o Hifv

1=2-70x10"%" kg m?
1 amu. =1-661x107%7 kg
Using the following data, calculate the bond length of HCI :
I1=2-70x10"%" kg m?
1 amu. =1-661x10727 kg

* ok &

10

PHKM-B-CHM/25 19 2555—474
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