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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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TUE—A / SECTION—A

1. (a) wmrEd: Uoshw Tomgs ogdl foaast § geomsie @ W@ 0 oot B ¥ b
AEFAREEHT drse wydl femst § sgemsie frg w@ f was @ gemia fe §)
AEFACRIZEA SRS % 39 SN UG &) sanEn i

Generally alkyl halides are soluble in non-polar solvents and insoluble in
water but cycloheptatrienyl bromide is insoluble in non-polar solvents but

readily soluble in water. Explain this unusual behaviour of cycloheptatrienyl
bromide. 10

{b) FEIEA IR F qfenim | wElhemd ® @™ @ 98 TE g w27 S €
T U =rE AR

Define carbonium ion. Is it identical or different with respect to carbocation?
Explain giving suitable examples. 10

(c) WiEEEFRITRE 8 TR F@ U Fefafen itme Za-setase = Fom sm % W
T &7

Starting with methylcyclohexane, how could you prepare the following vicinal
trans-dihalide?

Br

Q:CH3 10
Br

(d) weies wEA 9 FRREm ama R § T o 9 e T 2 afted SRl § e
Hfutrad 78 S B Yo = Re

Although carbon and magnesium are both common elements in the human
body, Grignard reactions de not occur in cells. Why is it so? 10

(e) Tmferia srfvfsear & wwR ol Bifomemts fafy £ v 9o wE see ) T

Predict the major product, and identify the type and stereochemical mode of
the following reaction :
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2. (q) 3@ WA AP A, B 3R C %! @ gu Fefiien swive 5t 9of Hf

Complete the following conversion writing missing intermediate compounds
A, Band C:

15
(bj Hie—I [T Fehe (ATEFAIRIEYM)) % Ty Flem—II (2ha-Mfm yoneh) F dlo Tao aito
SUTE F IWA A g gRm it .
FlerH—I Fiem—IT
I: [2s+2s] A=An, M, hv-2T3Ha
II: [45+2a] B =A, H, A-37J%q
IT : [4s+2s] C=A, M, A-3rHq
IV : [2a+2s] D = An, H, hv-31J0a
W& An = SR0ARE, A -Wihkw, M-dfmm, H-ww, A -Iwm,
hv = THR-@EAa: §
Match Column—I (Cycloadditions) with Column—II (Huackel-Mdbius systems)
using PMO approach :
Column—I Column—IT
I: [2s+2s] A =An, M, hv-allowed
I: [4s+24q] B = A, H, A-allowed
I ; [4s+2s] C=A, M, A-allowed
IV : [2a+2s) D =An, H, hv-allowed
where An = Antiaromatic, A = Aromatic, M = Mdébius, H = Hiickel,
A = Thermally, hv = Photochemically. 15
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¢ I i v R S /s e B TeEe ge e st s @ gt
£t vaF T 6 frege fratai R ge TRt B aren fifw) dfw st =
wEas g A fafee

Complete the following reaction sequence by identifying the missing
intermediates/products/reagents as the case may be. Explain the chemistry of
each step by writing detailed mechanism involved. Also identify the name
reaction invelved :

@)

LDA
)L + é—NH2 —> ——W E
H

C¢HsCOCH,

v
H,O

v

D] 20

3. (a) Prfifaa wffen ¥ v & v SR H TEE T Iuge e AR
F

I
CH,CHCH,CH,CH; + CH3O0™ ————>
3 2 2 3 3 CH4OH

2 ARG

Predict the major and minor products in the following reaction and give a
suitable explanation :

f‘
CH;CHCH,CH,CH; + CH3O ——r—>
CH30H
2-Fluoropentane 15

(b) FremiEg wimon ¥ f sfds/wfeis F aw B s B @ ey i

Mention the reagent(s) and write the mechanism for the following conversion :

COOH
NH2
A
/ \ —
CH,
Me O

URC-B-CHM/10 4
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g @ FRHE Affrn § fem: 3t sar A wahy) sar F w § swh Tlea W
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(i) DBr #I 1,3-URadRAeEA & T ANEN ¥ i ok semfos Iam/sar |
foafem) #R-m IR (1w vy I=mfes) s qoaA W AR v § a1 /7
It BR TR #) tEafie 3R PR it fBr sar F def 3 o s =1 sife

Rz fifdm )
(i) ldentify the kinetically favoured product from the reaction given below
Justify your choice of the product :
+ Br2
?i ‘
Brﬂm Br-‘."n
B Br 2 B o =
H H H H
A B (&4 D
(i)

Write the kinetic as well as thermodynamic product(s} of the reaction of
DBr with 1,3-cyclohexadiene. Which product (kinetic or thermodynamic)

would be formed more readily at higher temperature? Identify the more

stable product and justify your choice of the more stable product. 20
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4. (a) TrafaRes s # sear ¥ e @ gl sflen = am faflae) @ siffen $
wfaRra frnfafer sam g8 CH,SO5H % =99 € 395w ¥ off difem :

Identify the product and the name reaction involved in the following
conversion. Also write the mechanism involved offering suitable explanation
for the choice of CH3S03H for this reaction :

Br

%
,

CH,SO3H
{25 equw.;} g A
0 ﬁ’/o DCE, 50 °C
N
E j DCE = SRaariien
Iil (Dichloroethane) "
CH

3

() Trfafas x, v sl z afifrnsdt w e $iftm qan 99 fig s % sw difg

HCl P CL s

()R- sfiEn gaam 7 dém 3§ =men fik)

(i} FAAH ANERAT T IR F 27 HEW F sren Hifsm)

fiii) TEAE TR gaaw stvien % fag faga afa A fenfafy foRae o fenfafy %
am-fraiter s =1 ve=iRTy

(iv) Sm-Fraio S % 99 @ P R

Consider the following reactions X, Y and Z, and answer the given questions :

Cl
-~ He, o+ e~ X)
OCHj3 OCH
Cl. OCH 3
PN HEL, UNCTTR NG (Y)
Cl

NH—Q>/I\|<+CI\/\§ ______ (2)

(i) Which reaction is the fastest? Briefly explain.

URC-B-CHM/10 6




{ij What is the major product of the fastest reaction? Explain briefly.

(@) Write a detailed curved arrow mechanism of the fastest identified reaction
and identify the rate-determining step of your mechanism.

fiv} Offer an explanation for your choice of rate-determining step. 15

c i %@ﬂﬁ%ﬂﬂwﬁwﬁﬁqmaﬁ%ﬁwﬁm#mﬁ%%:

OCH,SH3
O,N :

.~COOH 1) socl,
H, 2) CH,N,

(i) TR R gEeiERsin f sftrEaeRman % @ i R s @
@RI wam g &1 Fefafea sl # wpm same 6 dwm R s I W
Mfya frg Hifvre

() Identify the product and briefly discuss the steps involved in the following
reaction

Cl =
+ 0 + NEt; —» e IR
<N

[sevste)

OCH,$Hs
O,N

_COOH 1) s0Cl,
"Hj 2) CHyN,

(i) The rate constant for the reaction of diphenylchloromethane with pyridine
and triethylamine is same. Write the structure of the major product in the
following reaction. Justify your answer :

O Cl _
+ O + NEt; —> Major product
N-
O ‘ i1

1
Large excess

20
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wWvz—B / SECTION—B

5. (o) 9997 [CH, (g)] ¥ T& F@ T2 95es fo Ao o $o ¥ THeH (RfceT E3) N N FA
T ho Ao The fo F FgmAM H Gews HR)

How will you prepare building block of the polymer PTFE starting with CH, 2)?
List the applications of PTFE. 10

(b} Arfaiaa sl wpem & A aa B e H wEEg

Identify the compounds A and B in the following reaction sequence :

O
|
CHQ-—(J.‘,—OCH3 NaBH, 1) LIAIH
2, A ——
p MeOH 2) Hy0" 10

() Freffaa sfifen R o ffm o affe meefid 6w R

Complete the following reaction giving the structures of intermediates
involved :

O

= hv (A>340 nm) _
Me Py, Afefa (Mesitol) .

10

(d) frfarfaa M B = OiC T A G WA C—H AP T ¥ MR R T_d
Wmﬂmma@mwaﬁﬁmﬁamﬁ%mmwﬂwﬁﬁq:

Arrange the following compounds in increasing order of out of plane C—H

wagging vibrations, as shown, and give a suitable explanation to justify your
answer :

H R R H
RiR H
H R H

H H H

(A) (B) (C) (D) 10

URC-B-CHM/10 8




(e} Trafafan Dfm § zait m 3 A wgl, st o @) @ @ A fufen g e §, w few

At v = e T aE F Iw G
® @
CH3 CH3

) H-m A T 'H NMR €99 # 72 tamiE e saien?
i) e Iy F IR W i fag +0 % g 3ege e difsm)
(i) 3 Aim gl % fog At gamtE e wE w gEaie $ig)

Consider the two methyl groups labelled as ® and in the following
compound, and answer the given questions :

® @

CHj; _CH,

i Which methyl group would exhibit a higher chemical shift in 'HNMR
spectrum?
(i} Offer a suitable explanation to justify your choice of methyl group.

{ii} Predict the approximate chemical shift values for both the methyl groups. 10

6. (¢ Prafsfaa afvben & afffee son o1 faam difw .

Describe the steps involved in the following reaction :
2 O
2) ROH aR

(b) N Ru Ty T F wpl FiRY R e wffm wwEd i w fafa
Complete the conversion given below writing intermediate steps involved :
Br
Br 1)I”
Br 2) hv
Br

15

15

[P.T.O.
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(¢) TwfafEa wviawEt ® A, B v ¢ dfw & ve=ifg -

Identify the compounds A, B and C in the following conversions :
: 1) OH™ HIO,
L +NBS—> (A > >|C
0 (e — @300,
0°C

fii) CH3CH,;CH=CH, ——— CH3CH,CH,CH,OH —

.
v
CHy;—CH=CH—CHj,

1) OsO,
2) Pb(OAc),
L4

[c]

7. (@ (i) C=0dH I3, K =12-3x10° dyne/cm, F T0F1 RS

(i) TF NMfiew, orew ivas g3 C5Hyg 8, 1380 cm ™! W swimw R ?) 30 @
# "= fafa)

20

fi) Calculate C=0 stretching frequency, X =12-3x10° dyne/cm.

iy A compound has molecular formula CgH,,, showing absorption at
1380 cm™'. Identify the structure of the compound. 15

() 74 M A (T Was) Ffa oA (o-Rfeem) B owEd BogeEn
dlo-dlo To To & Ty AR S T = § ais ITw (39 Yord) @ ) W@ i FE
R % =0 99 agaw F TEEa FEE | Ted auE ged )

Compare the length of an a-helix that contains 74 amino acids with that of a
B-DNA having same number of base pairs. Also mention if the lengths of these
biopolymers increase or decrease on denaturation. 15

fc) () Toaearl o = 99§ AR A R I §7 R 1 SEE Wagn TEd N0 e .
Teamm 2 fows @t m/z 91 iR 35 @8 m/ 2 65 W 8@ ¥ fresurd sem Rat
¥ 7 & o ifg)

(i) F=fafaa sfifrm & wifa 6 fel § wafie e o= 3w F e s aw

%, TEAIT
\Hl\ TR H,S0, \%\

URC-B-CHM/10 10




) What are metastable ions and how are they formed? The mass spectrurmn
of toluene shows strong molecular ion peak at m/z 91 and its fragment at
m/z 65. Calculate the value for metastable ion peak.

fii) ldentify how vibrational spectroscopy might be used to monitor the
progress of the following reaction :

: \H}\ conc. HyS0, \%\

8. (@) ()} TF 100 MHz WwaM R SRR %1 do THe THo (emiftmften) ¥ wamis
oo (et Be2) 532 Hz %1 ppm § Temfes Ream™ <0 997 @ 600 MHz
WFHH R ppm 3R Hz # toafies ke @ @m?

fi) 3-5G-2-31 A WS Dagn ¥ 213 nm & = 7100) 891 320 nm £ =27) &
Y qmifen &1 Uk STamiw % R 6 YR w1 GEnv IHRERN R S sEwiwel 6
YH-AF (FIeR) Famvshar d = &1 foeror 4

20

(i) Dichloromethane has a chemical shift of 532 Hz from TMS
(tetramethylsilane) on a 100 MHz spectrometer. What will be the chemical
shift in ppm? What would the chemical shift be in ppm and Hz on a
600 MHz spectrometer?

{ii} 3-Buten-2-one gives two peaks in its ultraviolet spectrum at 213 nm
e =7100) and 320 nm {¢ =27). What type of transition is responsible for
each absorbance? Account for the difference in molar absorptivity for the
two absorptions. i5

(b) TisiEn wfubenest § X @ v & vganie a1 99 aifvferedl § X % = & frafafa H
woE AR

Identify X and Y in the following reactions and outline the mechanism for the
formation of X in both the reactions :

P m mCPBA H,0"
Me;Si

NNHTs
Et 1) n-Buli, 2 equiv.
(ii) > | X
THE

Me 2) Hy0"

15
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fc) TF FEPE DE X F TEd 8 e W vk wod T o

I
Ph

X

FEfE v F AR AE TR Ry E) w Aeh e F R w fig Fife 7 X
6 T TEE ¥ R e § iR Wegh siEel % wma wd e fafay
IR em™): 1705, 1604
IHNMR : 8y (ppm) 1-43 (s, 6H), 5:82 (s, 1H), 7-35 {m, 3H), 7-68 (m, 2H)
MS . m/z 188 (10%) (3= T C,,H,,0, # I w1 7), 105 (20%),
102 (100%), 77 (20%)

An organic compound X was erroneously assigned the following structure :

0

X

The spectral data of the organic compound are given below. On the basis of the
spectral data, justify why X is definitely a wrong structure and write the correct
structure compatible with the spectral data :

IR fem™Y): 1705, 1604
IHNMR : 8y (ppm) 1-43 (s, 6H), 5:82 (s, 1H), 7-35 (m, 3H), 7-68 (m, 2H)

MS : m/z 188 (10%) (high resolution confirms C;,H;,05), 105 {20%),
102 (100%), 77 (20%) 20
* ¥ %
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