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CHEMISTRY (PAPER-II)

ITime Allowed : Three Hours | IMaximum Marks : 250J

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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@Us—A / SECTION—A

1. () 9WHE: Uoha omse wigd faomdl § gomsie W o 8 ogeia e ¥ afe
AEFIRRIZE S srse iyl et § sremsfiel fheg o § wea @ gemia ¥
ARFRIRDILEA SHEE % 30 9= FEER &) /e FiRk|

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) I AFA H IR ARG FraTher A1 F1 98 TAE Ao o {7 w8
¥ T = i)

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

(c) AReERFRRR ¥ TRY F@ ¢ Fefifen e za-skiage =1 Pl o 58 =
aHhd &7

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

Br

O:CH3 10
Br

(d) TR FTT 9 AAREm AMe R § Qg oW 9 e o § i st § B
srfwfrard & St ®)1 Y @ RY

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

(e) To=feriaa srffsean & war o Hifamemte iy + geerfe aan w@ sar # T

Predict the major product, and identify the type and stereochemical mode of
the following reaction :
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2. (a) 9T weEEd Dt A, B ik Caﬁmﬁgqﬁnﬁ-rﬁaamiamaﬁqyfaﬁﬁq:

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

15
(b) FIETA—I [Th Hehe (ATAAEIA)]| F W Flem—I1 (Fher-Aiferea Tomeht) | do THo 3o
ST 1 3TN A g AR IR
FHicTH—I Flew—II
I: [2s+2s] A=An, M, hv-3Tgqa
II: [4s +2a] B =A, H, A-31g"q
IT : [4s+2s] C=A, M, A-3gHq
IV : [2a +2s) D = An, H, hv-3gqd
SE  An = 9f0MRF, A -WARw, M-dfmE, H-wwW, A-3whEm,
hv = YH™I-TEEa:
Match Column—I (Cycloadditions) with Column—II (Hiickel-Mébius systems)
using PMO approach :
Column—I Column—II
I: [2s+2s] A =An, M, hv-allowed
II: [4s +2a] B =A, H, A-allowed
IT : [4s+2s] C=A, M, A-allowed
IV : [2a+2s] D = An, H, hv-allowed
where An = Antiaromatic, A = Aromatic, M = Mébius, H = Hiickel,
A = Thermally, hv = Photochemically. 15
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(© ﬁﬁmﬁmm/w/uﬁmﬁwﬁgmaﬁﬁmmﬁ@
ﬁﬁmu@mwﬁﬁqaﬁmﬁfﬁ%ﬁngmﬁﬁﬁmﬁﬁm%aﬁﬁmﬁ
e ge Tm ol

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 involved :

@)

LDA
)I\H + >—NH, —>[A]————>|B
CgHsCOCH;3
v
H,0
v
(D] 20

3. (q PrefRe sl ¥ ygE @ ho SRl B e O 9w e AR
F

I
CH3CHCH,CH,CH; + CH3O0” ————>
CHZOH

2-FAUA

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

i
CH3CHCH,CH,CH; + CH3O™ —————>
CH30H
2-Fluoropentane 15

(b) FrefaRen s ¥ f s/ afeis % Tm w sge Fif o St fafe

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

COOH
NH2
A
/ \ B
CH,
Me O
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(¢ ) =3 atfen § fea: 07 sor H wate AR F 9T § awd atTa w

shfee frg it
Brhl': Brﬂu
Bl"""“

A B

e {110

\'i“

T

mm.

T
T i)

& D
(i) DBr # 1,3-umgaciRadieid % g AffFn % afae R Wi Iar/saRt |
fofau) =F-w IR (S Ty FwETfaE) I= 99EE W e sigar ¥ a9 27
It fBR IR # vgaiy iR wafiE it f@r sar % def # o) 3w =1 sifa

s Fifrg)
(i) Ildentify the kinetically favoured product from the reaction given below
Justify your choice of the product :
+ Br2
?1 ‘
Bruu., Bry,,
E Br“\\ E ‘5- “\\ E
H H H H
A B (&4 D
(ii)

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. (o) TrafaRad saiaw # sar ) vEeTh @ i safifen = am fafew) 8 sfifen & fag
i frnfafer sam g8 CH4SOLH % =94 3g 393 wEie it € :

Identify the product and the name reaction involved in the following
conversion. Also write the mechanism involved offering suitable explanation
for the choice of CH3SO3H for this reaction :

Br

%
,

CH,SOzH
2:5 iv.
oog, 500 L4
ol |
N
[ j DCE = STsaeiiidn
If (Dichloroethane)
oLt 15

3

() Tefafaa x, v siv z siffransit w faam fifse qon = fig 7wt &% sw &R -

Cl

Cl
/\ﬁ _HCl /Kﬂ + Cl\/\'< ,,,,,, (2)

(i) HF-H ffear gaam '7 |a9 § sven Hifse)

(i) Faaw AR 1 TgE IR F= Y WEY F v fifvg)

(i) v T gaaw afufen % fag foga afea am fefafy foaRaw @en Brnfafy &
an-fuftr =w 1 yg=iw)

(iv) n-Taior o % 999 &1 wWEwm df)

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

Cl
-~ Hd, PO O~ .. (X)
OCHj OCH
Cl. OCH E
2\ HA, N N (Y)
Cl

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

URC-B-CHM/10 6




() What is the major product of the fastest reaction? Explain briefly.

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

(iv) Offer an explanation for your choice of rate-determining step. 15

© (i ﬁnﬁr&gaaﬁﬁmﬁwﬁwﬁﬁqaﬁtﬁmwﬁw#&wﬁﬁémﬁﬁm:

OCH, $Ha

O,N

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

(@) TR iR grEimesrin N erfFEaeiidT % @ afifen % fie shbe «
ferm wum drm R Frefifes aftfen & wpe e ) wEn Rifew) ) sw W
e foag Aifvrg :

O Cl y
+ @ + NEt; —»> g9 3Iqe

1:1
(mw&m)
() Identify the product and briefly discuss the steps involved in the following
reaction :

OCH,$Hs
O,N ?

~COOH 1) socl,
-Hg 2) CHpN,

(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 :

e

1
=
+ O + NEt; —> Major product
N-

‘ 1:1
Large excess

20
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@WuE—B / SECTION—B

5. (a) ™F W [CH, (g)]ﬂ?;ﬁ%@gﬁﬂgﬁiﬁﬁoaomfgoaﬁw(ﬁ%’ld@.’)ﬂﬁaﬂqﬁiﬁ
FAE? do Ao Tho Fo F IgIAM N Gehars R

How will you prepare building block of the polymer PTFE starting with CH, &7
List the applications of PTFE. 10

(b) TR s s § A B AR R wE

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

0
|
cmz—ér—ocrl3 :
04(:,/' NaBH, 1) LiAlH,

MeOH 2) H30+ 10

(c Praffea s 9 T Hf o affra TeEfdd B we fofe

Complete the following reaction giving the structures of intermediates
involved :

O

= hv (A>340 nm) -
Me Py, AR (Mesitol)

10

(d) mmﬁﬁﬁmmmmﬁqwﬂmwﬁmmm
mmmmmmmmmm%mmmmz

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
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(e) Frafafea D § 2afe T A A wgdl, < @) @ @) A Tofga fre T €, w fEr

Hfse o = fw o g F sw dfw
@
CH; CH,

(i) +-w A T 'H NMR Qg # 3= tarfs e safen?
(i) @ o ¥ 9 w1 e fig F1 & foe swge s dfs)
(i) A Afe gl & forg afime Tarfs faerm AFt w1 gEgfa fifvg

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

® @

CHj; _CH,

() Which methyl group would exhibit a higher chemical shift in 1H NMR
spectrum?
(i) Offer a suitable explanation to justify your choice of methyl group.

(iiij) Predict the approximate chemical shift values for both the methyl groups. 10

6. (a) Trafafga sififrn & afifm o =1 ferw df -

Describe the steps involved in the following reaction :

P ymw
2) ROH C.JOR

15
() R Re T wuiww F Tl fiv v EE affifia weEd awelt B R
Complete the conversion given below writing intermediate steps involved :
Br
Br 1)1~
—_—
Br 2)hv
Br 15
9 [P.T.O.
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(c) Trafafaa warwel § A, B ik C It = ve=nfe -

Identify the compounds A, B and C in the following conversions :

] ©+NBS—>.;;E;;O >[B] 245 [C]

(ll) CH3CH20H=CH2 —_—> CH3CH2CH2CH20H — .
7
CHy;—CH=CH-CH,

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

€]

7. (@ () C=O0am @M, K =12:3x10° dyne/cm, o1 Hifsme)

(i) & e, Frewm ftas g3 CHyp B, 1380 cm™! R 2@wivw @ ) @ 9fes
H we= fafag)

20

(i) Calculate C=0 stretching frequency, K =12-:3x10° dyne/cm.

() A compound has molecular formula CsH,;,, showing absorption at
1380 cm™!. Identify the structure of the compound. 15

(b) 74 A A (N W) Pifd ™ o (o-m) B TEE B ogen
Ho-So To To F WY AN S TR G § a1 JH (39 Vo) w@ar B) 3@ Wt /@
Fife 5 w01 7 9 sgat H Al Rgdwo ® agdt e 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

(c) () Thowmh staa 7 A9 § ok A R 970 ¥ T W TEWE WA Y9d Ao A .
feama & R Brat m/z 91 R a1 @ve m/z 65 R @ 3| Prawarh s R
¥ HA 6 7oE Hifvm)

(i) FrafaRaa aifufen € wifa K e § Fmfs Qaend o st ¥& fen s g

2, T
\Hl\ AR H,S0, \%\

URC-B-CHM/10 10




() What are metastable ions and how are they formed? The mass spectrurn
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.

(i) Identify how vibrational spectroscopy might be used to monitor the
progress of the following reaction :

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

8. (@ () T 100 MHz Wagaumfi W SHIARMNA %1 Ao THo THo (WRRaReR) ¥ tamt®
foeemm (Ffirrat fiT9e) 532 Hz B) ppm # twfe fiemmm =0 @m? ™ 600 MHz
WaRgAAT W ppm 3 Hz ¥ T foremys w1 eme?

(i) 3-597-2-3F W W Wagd ¥ 213 nm £ = 7100) 991 320 nm £ = 27) W QA
Y gwiar 81 TS AT % foY form TR o1 HeFHUr ITRErh R7 A1 sawiwu 6t
Y- (HIeR) Taenyerar § fisan &1 faawor difse)

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?

(i) 3-Buten-2-one gives two peaks in its ultraviolet spectrum at 213 nm
(€ =7100) and 320 nm (g =27). What type of transition is responsible for
each absorbance? Account for the difference in molar absorptivity for the
two absorptions. 15

(b) TrefeaRea sfufeastt & X @ v 9 ge=ie qon 991 sifufemett & X & s ) Rty H
FO@ €T

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

0 m mCPBA H,0"
MezSi O

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

Me 2) H30*

15
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(c) TF FElS dFE X B Tad ¥ FefiRea @ Wi =D
o}

LI

X

FEfE Dre F W At TR Ry E) T DEph et F R W fig Ffv B X
$ T TRE § | T & R Rl Aiwet F wma wd v i
IR cm™1): 1705, 1604
1HNMR : 8y (ppm) 1-43 (s, 6H), 5:82 (s, 1H), 7-35 (m, 3H), 7:68 (m, 2H)
MS : m/z 188 (10%) (3= fe C ,H;,0, ¥ I w1 B), 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 cm™Y): 1705, 1604

lHNMR : 38y (ppm) 143 (s, 6H), 5-82 (s, 1H), 7-:35 (m, 3H), 7-68 (m, 2H)

MS : m/z 188 (10%) (high resolution confirms C;,H;,0,), 105 (20%),
102 (100%), 77 (20%) 20

* % *
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