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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.

URC-B-CHM/10 1 [P.T.O.




@Us—A / SECTION—A

1. (o) ¥mrgd: Uewa tomss siydl fooms! # gomefel @ wa § ogensia dn ¥ AR
ARFIRRIZR A sirss syl el & sgemsia g 9 § wem @ goria a9 )
URFARLIRAE SIHEE o 3 SFGEA FAER 6 FRE Hiv|

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) FEIH AR B AT FIRG | Freihereq % @y 01 T8 ToF Aga fm 27 SRR S8
T gT =T fifv)

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

(c) WfeEEFRITRA ¥ TRy w0 §u Fefafen e gio-sgteres # oo @ 3 w
aha &7

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

Br

O:CPIB 10
Br

(d) T wEE @ AfifEm g Wi #§ g SR 9 9 a9 § Afe SRRl § B
Fivfrand & St &1 T w27

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) Tr=fariaa ik & war o Hifrmemafs R # wwefic aon e sar # 9w -

Predict the major product, and identify the type and stereochemical mode of
the following reaction :

e 130 °C
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2. (o) 9@ wEEd DR A, B adx C ! foad gu fefafaa suimer 3 of Hifw

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

15
(b) I [Gh HeheH (AIFASI)] & WY Flem—II (3he-Mfeaa gomeh) 1 flo THo 3710
ST H1 I FA FC GAfera AR
FleTH—I HlcTa—II
I: [25+2s] A =An, M, hv-3gqa
I : [4s+2a] B =A, H, A-31g0d
IT : [4s +2s] C=A, M, A-3qgHda
IV : [2a +2s] D = An, H, hv-3Tgqd
W& An =SRUARE, A=W, M-dfmm, H-ww A=,
hv = S&HRI-WEEAa: €
Match Column—I (Cycloadditions) with Column—II (Hickel-Mé6bius 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 = Huckel,
A = Thermally, hv = Photochemically. 15
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(c) ﬁmw@mm/m/mﬁ%aﬁwﬂgﬁwﬁﬂmaﬁm%ﬁ@
ff) TE T A e Rl R g TErid § ren ffe) @it st #
T 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 :

Q LDA
J + >-nNH,—[a]l————[B]

H THF
CgH5COCH;

v

H,0

v

(D] 20

3. (a) frafifea SR % W@ T@ T SR TR U S9gw e AR
F

I
CHZCHCH,CH,CH; + CH30™
3 2 2 3 3 CH,0H

2-FARIGEA

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

F

I
CH,CHCH,CH,CH; + CH30~
3 2 2 3 3 CH,0H

2-Fluoropentane 15

(b) AreRifed s % Rig sfreds/afaia % @ @ sg@ fifv @ Frfafy faie

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

COOH

NH, y3
@MX@
CHj
Me Q 0

15
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(¢ () =& afufrn F nfem: a7 SR B TEER SR F 9w F o whEar w

sifae R PRt :
Bru,, Br.*m
Br”

A B )

:lln

\\u

Tt

T i
T i
T i)

D

(i) DBr # 1,3-GRaiRavdeid % g ARfF & nfaw R swrfie Iar/saRt #
fafau) ®F-w1 3R (e ET SEEieR) I A9E W ARe digar § s9ar 27
it f8R Ieae + gy i =afa it R 3R % dedf #§ oy s = s

R it
() Ildentify the kinetically favoured product from the reaction given below
Justify your choice of the product :
o~
H
H H H H
A B C 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. (@) TrfaRaa sqiawm # e € veene @ wfdfaa sfifea o1 am fafae) sa sfufen % fag
wfifem frnfaft sa g8 CH3SO5H % =94 ¥g 393 wEis it €ifm -

Identify the product and the name reaction involved in the following
conversion. Also write the mechanism involved offering suitable explanation
for the choice of CH3SO4H for this reaction :

Br

CH3SO3zH
(2'5 equiv.)

DCE, 50 °C

[Nj DCE = Traeiiin
N
|

(Dichloroethane)
15

() Tfafaa X, v iR z sififrmet w far v @ 9 e e gwt & sw dif -

Cl1

/\ & )\ + Cl\/\ ...... (X)
OCH;3 OCH
Cl. OCH 3

A e, ST LA (Y)

C
é\ﬁﬂ:l_))l\ﬁ-*a\/\ﬁ ,,,,,, (2)

(i) ®F-H Afir gaaw '7 |ag § sven Hifv)

(i) Faaw TR 1 T IR F1 Y WEY F rE Hifvw)

(iii) vEEE T gaan fifen ¥ fog fawga afea aw fenfafy faReg @ fenfafa 3
Ju-fwfton st & v

(iv) In-Frafr st &% wm 1 wEism )

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

cl
Ha, L - O~ (X)

PN
oC

(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

© ) ﬁnﬁrﬁgaaﬁﬁmﬂmﬁaﬁwﬁﬁqﬁnaﬁﬂ%mawﬁmé&qﬁﬁémﬁﬁq:

OCH,SHs
O,N :

COOH 1) soci,
H, 2) CH,N,

i

(i) mmmmﬁmm%mm%mma
feR wum ¥ FrafiRea sl & e oo e Rifee) s S @
aﬂﬁamaﬁﬁq

‘ cl /
+ @ + NEt; —»> Tqg 3Id]

1:1
(maﬁaﬂ’
() Identify the product and briefly discuss the steps involved in the following
reaction :

OCH,SHs
O,N :

COOH 1) socl,

H, 2) CH,N,

OCHj,

(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 :

L«

1
=
+ O + NEt; —> Major product
N

1 1
( Large excess )
20
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@uvE—B / SECTION—B

5. (@) W3R W [CH, (2)] ¥ & FQ g Tgas fo do o $o F wHerw (RS @s) # My &
FE? do Ao Who To F IFgFAM B Gelea HRE

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

(b) PR s g 3 A v B hfE T

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

O
|
Oy e g
i - 10

MeOH 2) H3O+

(c) PrafRes aifien @1 T ARt ok afdfee TeEfiE f e R

Complete the following reaction giving the structures of intermediates
involved :

O

= hv (A>340 nm) _
MeO Py, Af¥eia (Mesitol)

10

(d) Prsfaiaa AR 1 3T 2T T A®E G W C—H AR FH F AR W §Gd
mmmmmmmmmw%mmmm;

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
R i R R H
H R H

H H H

(A) (B) (C) (D) 10
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(e) Traafaftan i § zwie g 3 A wEl, s wm: ) @ B) A Tk fre e €, w faEw
Hife R = Ry ™ 9= F W G

® @

CHj; CH,4

() *-w A I 'H NMR Qg # 3= taafs e safen?
i) W@ o F 9 = e fig F1 & foe sage s i)
(i) 3 A gl F forg afiwe Tamfs faemm aE w1 gE@gfa fifg)

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

® @

CH3 CH3

() 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. (o) Trafafga afufen & wfdfmm st = fem dfw .

Describe the steps involved in the following reaction :

— e O
2) ROH e

15
() X R T wuiaw N Tl A v o i reed ot @ fafa
Complete the conversion given below writing intermediate steps involved :
Br
Br 1)I™
?

Br 2) hv
Br 15
[P.T.O.
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(c) TrafaRea waiel & 4, B ik C dfmt A we=fie .

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

i) ©+NBS—>.;;I%\I:;O >[B] 245 [C]

CH;—CH=CH—CH,

1) OsO,
2) Pb(OAc),

7. (@ () C=O07H JAGR, K =12-3x10° dyne/cm, $ Tor1 Hif)

(i) T A, T ufoas g3 CgHq #, 1380 cm ™! W vy f@m R @ dfs
= weeen fafaw)

20

(i) Calculate C=O0 stretching frequency, K =12-3x10° dyne/cm.

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

(b) 74 R A (3 hs) Fifd @ o-FEfE (a-dfeEm) B o f g
Ho-do To To F WY HIL St TR T& § G IW (39 Vo) @ B) 97 it P@
Hiftg 6 70 T 7 agaH i ! Rirdeo | agd seEn wed #)

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

(¢ () Prowmh s 7 81§ 3R A HF 9 ¥ A w1 T Aagm Y69 iR TRE .
Teaman & o BrR m/z 91 3R 8% @vE m/z 65 W @ §1 frawrf o R
¥ 7 e Fifm)

(ii) Tratafaa sififen f wiy fi Fret § wfes Qe w1 3@ ¥ R s e

2, Jgare
\H]\ i HySO, \%\
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() 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, \%\

20
8. (a) () TH 100 MHz SazAud | SRFARMEINA &1 o THo THo (LHRARIA) & Tamfs
foeemam (hfiepet fi9e) 532 Hz R ppm # TamfF fawemmm @@ 3m? & 600 MHz
WazAaft T ppm IR Hz & Tmaies fokemgs =m 2m?
(i) 3-527-2-37 A WA Wagd ¥ 213 nm (€ = 7100) 991 320 nm £ = 27) R QA
¥ gwien ?1 T rEmw % foe R TR o HsEO IReR R7 91 stamiwl
YH-AU[F (FeR) Taeivehar § fmar 1 faero dfvw)
(i) Dichloromethane has a chemical shift of 532Hz 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 (e =27). What type of transition is responsible for
each absorbance? Account for the difference in molar absorptivity for the
two absorptions. 15
(b) Frfafga sfufenest & X 9 v 9 vearfe @ 391 afifeaedl # X & o0 6 Bty 6
woE €T
Identify X and Y in the following reactions and outline the mechanism for the
formation of X in both the reactions :
: mCPBA H,0"
Me3Si O
NNHTs
Et 1) n-Buli, 2 equiv.
(1) > | X
THF D
M +
e 2) H30 15
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(c) T wElw dFE X B Tad ¥ FefaRea wE st w9 T o
O

A

X

FEfE Nre F Daed R R Ry 1w ) W Qagh et F R ® R w5 X
$ G I § 1 e ¢ R Qagh Afwe F s wd e i
IR (cm™!): 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= e C,,H;,0, H IfE w 2), 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
IHNMR : 8y (ppm) 143 (s, 6H), 582 (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

* %k
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