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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 portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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WUs—A / SECTION—A
1. (@) () 2eEE WERs B, A wodh TF-0aks R Y@ 1 R0
(i) TU-TRRHA B IR T FHFEY
(i) Tropolone is aromatic, but fulvene is non-aromatic. Why?

(i) Explain with example pseudo-aromaticity.

(b) Trfafaa TamElE T § g Afes qn qeafid i geEm Fif

1) 3 equiv.
CH; PClg - NaNH, = NaNHp _
o%e Fo CoHsBr ~
(-POCla) 2) HA
l”

Identify the missing reagent and intermediates in the following chemical

conversion :
(L 1) 3 equiv.
CH3 PC]S NaNHg & NE.NH2 s
ore = Heat ~ CoHsBr ~
(-POCl3) 2) HA
l"

() s
c=c

H”  NCH,CHj;

(c) TR Fge 6 diftan wisasge ¥ @19 WHa § Al +60 ® a7 99 3@ 30R
#1 g fafae) s s @ sifae fag il .
“OEt

H3C "“'CH(CHs]g —_—> 7

KZo)|
fsimifEe wege

Write the structure of the major product when neomenthyl chloride is reacted
with sodium ethoxide in ethanol. Justify your answer :

H,C .-<:>ulll CH(CHj3), O 9

bt o
Neomenthyl chloride
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(d (i) fomm A fEem fife & & w6l f fe-2-fm F 9 g afifen @ FwE H
TEEY AT (S/T) F8 ufenfia & 5wl R)

(i) F-FHEATA F NaNH, /NHg (1) & @9 g8 AWfF 9 dowan vl faa=q
T & I WTH B ¥ 56 b i wfdifera <ot @ el s gu sEmen fif)

(i) Discuss in detail how the reaction of a carbene with cis-2-butene can be
used to define the spin state (S/T) of carbene.

(i) para-Bromophenol on reaction with NaNH, /NH; (I) followed by acidic

workup yields one major product. Explain the reaction by writing the
steps involved.

(e) T WM F vt 3 swurdt fagdiamm #i e e g we fifw)

With example, elucidate the permanent and temporary denaturation of
a protein.

2. (@) (i) Sfemm vaigase f JRefs § Fafafaa soao @@ 21 sen fife

iOEt 1) NaOEt (K
2) HClI

In the presence of sodium ethoxide, the following transformation occurs.
Explain :

OEt 1) NaOEt t
2) HCI

(ij) Frafefaa waiaon % fou swge rnfafa s i .
OH
THO HO

Propose a suitable mechanism for the following transformation :

OH
>‘&/\/\/\/ Bl
“H,0 °

HO

10

10

15
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(b) (i) Preffan s § i gon SR 7€ W@

></ Cat, H2Sv04 <
Y Ha0 >'<f
H

(1) 9 WiE 75 S § 794 9101 &3 IR 1 Y@M TR 9 36 a4 o frnfafy
%1 faega sl difsm)

(2) 38 wrfufw sraen # fafew, e Iwf® R (319iq 3,3-eRAfe-2-=ATa) i
UHd Herul fern s E |

The following reaction does not produce the product shown :

></ Cat. H2804
P X >
HyO >§/

OH
(1) Predict the major product from the conditions shown above, and write
a detailed mechanism for its formation.

(2) Write that reaction conditions which would lead to successful
synthesis of the product shown above (i.e., 3,3-dimethyl-2-butanol).

(i) Freafafaa sfufen & o 9@ g&7 e /3aE! 6 g fafaw) o 3w & v
g Fifv
Ph N —)Brffl3 ?
Write the structure of the major product(s) formed in the following
reaction. Justify your answer :
PNy el

hv
(c) F=fafea sifufEnss 4 o 9@ g&a 3R /3aet f @@ fafaw
: 1) KOH ,
U 2) HA ?
Heh
(ii) @ﬁ(oﬂ s
N Ph
Q
1) NH,OH
(iii) Ob —>2) Alz0, ?
EtO,C CO,E N
EtO,C. ™ OBty a

(iv) CO,Et
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Write the structure of the major product(s) formed in the following reactions :

0 1
. KOH
1 ?
(i) Ci/\r\ 2) HA
H
(ii) OH —_— 7
Ph

N

1) NH,OH

(iii) 2) ALO, ?
Et0,C CO,Et _
EtO,C . OBt ya
(iv) CO,Et
20
3. (@ () Frafafaa sfufFnes & oA a@ 3ar f = ok
Br _
O
Eto)KNH—OSOQ—@—NOZ
e anfoaa §
@ <_\CH3 NEt e
CH,4 o
Write the structure of the product formed in the following reactions :
Br LI,
(1) _OMe .,
0
Eto)J\NH—OSOQ—@fNOQ
2) <=\CH3 in cxc;:z 5 2
CH, 3
10
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(ﬁ)aﬁzﬁm)%ﬁﬁwmmﬁmmmm@qﬁamm%mﬁ

I9AH A
Y

0]
A

Describe the synthesis of ketone (A) when only isobutanol is available
as the starting material :

'O @

A S

(b) (i) Treafafas s § wflfma ol #® e

P A:‘“LB“

c1” Nco,'Bu s

tBuOK

Write the steps involved in the following conversion :

f_{mt Ajzts“

AN
c1” Nco,Bu co,Bu
10
(ij) Freffaa wwiawr § ¢ @91 D 6 FEA B W FIN
HO C
Na VNN Non 51)03 c Hp/Pt & p
ﬁ 2) HOAc CgHyp CgHy
O
Elucidate the structure of C and D in the following conversion :
" [
SN o 18 o B, B
!_J) 2) HOAc  CgH,y CgHje

(c) (i) Frafefaa dvemm # gu sfveiFl an AegafdEl R FET e FET

OH
MOH s MO'—_’N o £ /]\)\/NHQ
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Provide the structure of missing reagents and intermediates in the
following synthesis :

OH
M N P
— > 0 >
)\/\0H )\/\\0 A A, "
(i) Tr=fafaa sifufen § o 3ar A wEn qn R St | Rk .
hv >
MeOH
N,
Write the structure of the product formed and the steps involved in
the following reaction :
hv 2
MeOH
Ny 10

4. (a) (i) pERGFAESITH I F TgAHRA F a1 IR AT 0-2% =1 g3 —COOH =zwtar 3|
Fgeh % IMfvas wR A oA v o 38 wffEa i
After polymerization of p-hydroxybenzoic acid, IR analysis shows 02%
unreacted —COOH. Calculate the molecular weight of the polymer and
categorize it. 7

(i) p-TEGIAHIEIEF I F GgeFA ¥ 9 Fgerh hl Gl foRan

Write the structure of the polymer formed when p-hydroxybenzoic acid

is polymerized. 3
(i) THTH R % GEI UeF F1 QU T R T a9 Sgh, aFl H GEATE 995

What is the precursor of the main component of natural rubber? Draw
the structures of both monomer and polymer. 5

(b) (i) TEAE 6 A AFAA 6,6 F FEA OGR! FHil JA HifT|

Compare the salient properties of Nylon 6 and Nylon 6,6. 5
(i) TafEaefRs uiferesta =1 fmfu %3 w017

How would you prepare syndiotactic polystyrene? 5
(iti) U1 Rfere % axcffaan, Wi wirg srafine qun wfy srafine €da % dey § gea aew 70 §7

Tew efeae % wgE fRrdieo s @ §7

What are the salient features of alpha helix in regards to handedness,
residues per turn and elongation per residue? What are the principal
stabilizing factors for an alpha helix? 5
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(¢ () FfF 170 2 N NaN, @ g sl § e ser s @ sefs 9iE 1 w15
AR R PR a1 § afe A 2 6 sfifF 200 °C W i B | w9 9@ IR
%1 qeam IR g A 1 wE 2 6 e sfifrmfie % Fwon i smen fifg

cl H
H
Cl
Cl
H
1 2
Compounds 1 and 2 on reaction with NaN; yield same product but
compound 1 reacts at room temperature while compound 2 reacts at

200 °C. Identify the product formed and explain the reasons for different
reactivities of compounds 1 and 2 :

Cl H
H
Cl
| Cl
H
1

2
10
(ii) FrafaRaa sl § get sar 6 Tear fIfvm a7 I H e fg A
_1) LDA/THF 1) snfoa# NaOH
72) D0 2) D,O -
Identify the major product in the following reactions and justify your
answer :
1) LDA/THF 1) Excess NaOH
2) DO 2) D,0 -
10
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@uvs—B / SECTION—B

5. (a) Fraffas s § o 9 see /3Rl qun neEd 6 g il

1) EtN
Cl,CH—COCI o

2) WEFANIERE,
FET

Write the structure of the product(s) and the intermediate formed in the
following reaction :
Et;N
cl,cH—cocl —) Es > ?
2) Cyclopentadiene,
Heat 10

(b) wferfia sfufFedt % mem & 9 Frefafas sae & foe g wed (A) 9o 5@ o 3
a1 9 aft memEfdat f @ @ frea AR

1) NaNH,, Et]

s 9 femads, H, OMe
3) NBS, ROOR, A W

4) NaOMe, MeOH

Deduce the structure of the starting material (A) and all the intermediates
formed in each step that would lead to the formation of the following
product through the defined reactions :
1) NaNH,, Etl
OMe

A 2) Lindlar’s cat.,, Hy
3) NBS, ROOR, A )\/\‘(

4) NaOMe, MeOH

10

(c) TF yhm-TaERE sl ) sawn & mem ¥ @R R S-S, I S,-T; e s
FAY: 290 nm 3 450 nm ¥ HTEY | TF FNA VH@-TEEARS AfulEa ww w3 F g
¥ 290 nm M 450 nm & ¥ FFG Y@ F ITE e AR? Y e e e
Fd gL 9 IR )

A photochemical reaction takes place through 7; state. Sy-S; and Sy-T; energy
gaps correspond to 290 nm and 450 nm, respectively. To get an efficient
photochemical reaction should we use light of 290 nm or 450 nm? Give your
answer presenting the relevant Jablonski diagram. 10

(@ () Frafafea st & § FR-w1/8 o i Aeed § afFg fm/En o =6
CH,, H,0, NH;, BCl;, XeF,

Which of the following molecules is/are active to rotational spectroscopy
and why?

CH,, H,0, NH;, BCl,, XeF, 5

SLPM-B-CHM/4 9 [P.T.O.

Optional Province - optionalprovince.com



(i) CO % gewam Wagn # @l ¥ o9 A gh 12c N 1¥C F yownrfa FA WA A
St & | 7

The spacing between lines in the microwave spectrum of CO decreases
by substituting 12C by 3C. Why? 5

(e) (i) 100 MHz NMR 300 # Wit &1 o fafy @g 6=3.0 W fEwifid F 2
J=4.5 Hz % @9| W ¥ ¥9W @98 % ¢ 500 MHz 3951 # (@m@ts i
(Hz %) 3t gma Repis J #1 we Feifer)

In a 100 MHz NMR instrument, a particular set of protons absorbs at
§=3.0 with J=4-5 Hz. Find the chemical shift (in Hz) and the coupling
constant J in a 500 MHz instrument for the same set of protons. 5

(i) n-=qftet ¥ @M (CgHsCOCH,CH,CH,CH;) % 7oA ®agH m/z 162,
120, 105 @1 85 W R 2wy #) @ wfewy Hi ymfn A

The mass spectrum of n-butyl phenyl ketone (C ¢HsCOCH,CH,CH,CH3)
shows peaks at m/z 162, 120, 105 and 85. Predict the fragmentation
pattern. D

6. (@ (i) frafifa sfifeet § o9 9 3R i qegad (IR 8) ) = F e i

Hy, Me

1) BH,4

(A) ?

+
Et0,C CO,H 2) H

o Q\/\ = ’
2" SCHO

Elucidate the structure of the product and the intermediate (if any) in
the following reactions :
Hy, Me

1) BH,

(A) ?

+
Et0,C CO,H 2) H

= Q\/\ — ;
Z "NCHO 5+5=10

(i) N-Afoemieiei N-ffFss (NMO) #i sufeafa # 0s0, 1 ISR W T IYERT Fh
w AP ¥ SEEsgiaerE afufEn # NMO #i yfiE # vl Fifse)

Describe the role of NMO during the dihydroxylation of an alkene
using catalytic amount of OsO, in the presence of N-methylmorpholine
N-oxide (NMO). 5
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(b) (i) HCl % YuiHTeas WA § J =4 8 J =5 F GHA & fou smawas fafmo 6 smfy 6i
o Hiferg | g Reti® B=10-6 cm L.
Calculate the frequency of radiation required for a transition of J=4

to J=5 in the rotational spectrum of HCIl. The rotation constant
B=10-6 cm™ . 5

(i) HCl %l g& F94 ¥ 2990 cm ™! 2| ¥9F 3@y ¥m=d 794 §¢ DC1 1 & &9
amgfa it mor Hifsig)

The fundamental vibrational frequency of HCl is 2990 cm™!. Calculate
the fundamental vibrational frequency of DCI assuming the same bond
strength. 5

(iti) T A F T CzH4N B 3666 IR s@wimw smgfeal 1650 ecm ™!, 2250 ecm ™! 3R
3100 cm™! | Afie & foru w g Pifée Hifvm
The molecular formula of a compound is C3H3N. The IR absorption

frequencies are 1650 cm ™!, 2250 cm ™! and 3100 cm 1. Assign a structure
for the compound. S

(¢ (i) Frafafaa yem-taate wuao & fou frnfafa fafao -
O - O

Write the mechanism for the following photochemical transformation :

3 = O 5

(i) R o 1 BREFEAYA 480 nm TR F WEW H ITEFT FH fRN T O,
ot e gt 1-5x10°° J-s~! oft| 10 fime ¥ Ig9EA ¥ Br, # 0-05 fiefia
1 4 e ) Tz WA Y Fed @l Fi e Fifg F Refe s g 80% fafwm
spgeifya o st R
(< fBR® h=6-627x1073% J-s 3 y&m %1 91 ¢ =3x10% m-s7})
Photobromination of cinnamic acid was carried out by using light of
wavelength 480 nm with a light intensity of 1-5 %1073 J-s71. An exposure
of 10 minutes showed a decrease of 0-05 millimole of Br,. Calculate

the quantum yield assuming that 80% of radiation is absorbed by
cinnamic acid.

(Planck’s constant h=6-627x1072* J-s and velocity of light
c=3x10% m-s7}) 5
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(iii) PR - & S e WE U e It A ks A o R

CH,4

N H—CH—C—CH; —BY 57
Hac—Hclz

CH,

Predict the major and minor products for the following photoreaction.

Give the logic :
CH, E
>CH—CH2 iy ety

H,C—H
CHj 5

(iv) Trfefaa sl 3 4, B 3iv C ffde At
thcH—E—CHth + PhCHz—-K—CHQPh
i hv

A+B+ C+ CO
(F=9)

Assign A, B and C in the following reaction :

thcH—E—CHPhQ + PhCHQ—E—CHZPh
l hv

A +B+ C + CO
(Major)

7. (@ () UV S E WEEA 280 nm W gHa e 3 190 nm W Y&A G0 F9iar
Tq IacEd H GHAEY

Acetone shows a weak absorption at 280 nm and a strong absorption
at 190 nm in the UV spectrum. Account for the observation. S

(ﬁ;@ﬁ-ﬁmmﬂmmmmmmﬂmm:

~ % < :
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Using Woodward-Fieser rules, calculate A,,, for the following
compounds :

~ % <

0]

10
(b) (i) Sea-Tee AfufEn & Fefifaa eed # =6 Ffframfiea F sed gu %4 § wHag
e (1= frm sfufirmfe, 4 = R sfuframie)) s s g8 & we ffw
1T & -8
L x
A B C D
Rank the following dienes in order of increasing reactivity in a Diels-Alder
reaction (1 = least reactive, 4 = most reactive). Briefly explain your answer :
1T 0O
S N
A B C D
10
(i) Frafafga sififen § sar 6 G fafa
Me
1) w=m
Z o+ N\ . SR
= 7N VWm0
Write the structure of the product in the following reaction :
Me
1) Heat
/i/ + 2\ —)——> ?
& 7% W ue 5

(c) () Feferlen Rrmgadi gafi=m 3 a3 ardt seae R g fiftag qon o =men w3 g
A figa Hif| Fafr s s79R 39 [ A sefn smeda 6 = fif
H u

80°C
XN X CCl, 2

Bu

SLPM-B-CHM /4 13 IPTO,
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Write the structure of the product formed in the following sigmatropic
rearrangement and categorize it with suitable explanation. Explain the
thermal feasibility of this rearrangement by drawing orbital diagram :

R _n
80 °C
X X CCl, i
Bu 10
(i) (1) Tl s st § g % fore e da o i veam hif
H
JORSN=S
H
H
0 CO - TP
H
(2) zuf e TEgE wHue (fw) § @ faue (zm0)7 .
(1) Identify the mode of ring closure for each of the following electrocyclic
reactions :
H
NoRt-o
H
H
oD b
H
10

(2) Are the indicated hydrogens cis or trans ?

8. (@ () Pefufas D % 'H NMR Saga § swia e & fog snifta fore (g o J,
Hz #) &1 3gaH @eY :

H? Br H? Cl
= 2 Se=c 3) He_CmC—CHE
()H”/—\m (2) Cl/C s (3) H*—c=Cc—CH}—CI
A B &

Estimate the expected splitting (coupling constant J in Hz) for the lettered
protons in the !H NMR spectrum of the following compounds :

H? Br H Cl
1 L M 2 \=/ R O a5
()Hb/_\(:l (2) c1/c i (3) He—Cc=Cc—CcH:—CI
A B c
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(i) Frafafaa e ¥ 1y NMR ®&9 § H? ug H? stk et < TaEteE gl A
o I a1 a1 I w1 s firg B
~__~OCH3 Hb\__/COCH3

D E

Compare the chemical shifts of the labelled protons H* and H? in the
'"H NMR spectrum of the following compounds and justify your answer :

H __/OCH, H”\_/COCH3
D E

(iii) Frafafaa dfet F 14 NMR ®ad # foan a@ frad i den f e fif
M IW F A frg Fifvre .

Me
n —_ @) @Me

Count the number of peaks observed in the 'H NMR spectrum of the
following compounds. Justify your answer :

Me
m - @) @:M
[

(b) (i) TF ¥ERRE T gomE Wy § Mt R m/z 166 (10%) W 3R M +2 fr
m/z 168 (9-8%) W ZWial &1 'H NMR W% & 7¢ 3% @ fi% 7 = wha aw:
8 2:9, 3:6 3R 3-8 ppm W M YW 1:1:1.5 & =wier 21 A € wewT =
e i) o 3w #1 s fig $ift)
A halogenated ester shows M* peak at m /z 166 (10%) and M +2 peak at
m/z 168 (9-8%) in mass spectrum. 'H NMR spectrum of this compound

shows two triplets and a singlet at & 2'9, 3'6 and 3-8 ppm, respectively
in the intensity ratio 1:1:1-5. Deduce the structure of the compound.
Justify your answer.

(i) ﬁwﬂﬁq,ﬁmmaﬁﬁﬂﬁcﬁmz ®, %M W § yad Rt m/ 2
42 TN 56 W T &1 IH R % @ed whwew F) wefia fiftmg
Two isomeric alkenes with same molecular formula CeH;, show strong

peaks at m/z 42 and 56 in the mass spectrum. Propose fragmentation
pattern for both the peaks.

10

10
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© () (1) e s Sreeiie TR 3 S 3 o sifrenefo Rt m / z 149 R ¥
wen whey guid gu 38 fire & J@w %1 FR 9|

Phthalic acid diethyl ester shows a characteristic peak at m /z 149
in the mass spectrum. Account for the observance of this peak by
fragmentation pattern.

2) @wﬁqmﬂ@mﬁ@mmﬁmm/zglmmam
n-REER m / z 92 T Yo firer guian ¥ | G wfrew A FEEE A @

The mass spectrum of ethylbenzene shows a characteristic peak at
m / z 91 while n-propylbenzene shows strong peak at m / z 92. Explain
with the help of fragmentation pattern. 10

(ii) wF T Fr D, R s g3 C 4 HgNO, ?, IR WA # 2250 cm™! W

wF ¥z a1 1740 cm ! W TF Ve e qwiar ¥ A@ D H NMR @%29 § Fad
anuE&z%awgqmﬁm%lmﬁﬁﬁﬁﬁﬁmwmmmﬁmwahﬁa
fag Hifsm)

An unknown organic compound with molecular formula C4HsNO,
displays a band at 2250 cm™! and a strong band at 1740 em ! in
the IR spectrum. The compound shows only two signals in 3:2 ratio in

the 'H NMR spectrum. Find out the structure of the compound. Justify
your answer. 10

* %k K
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