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Time Allowed : Three Hours Maximum Marks {300
INSTRUCTIONS .
Each question is printed botk in Hindi and

in English.

Answers must be written' in the | ‘medium
specified in the Admission Certzftcate issued
to you, which must® be stated clearly on the
cover of the answer-book.in the space prov.',ded
for the purpose. NQ marks will be given for
the answers writtén in a medium other than
that specified in the Admission Certificate.

Candidates should attempt Questions no. 1
and 5 which are compulsory, and any three
of the| remaining questions selectzng at least
one guestion from each Section.

Assum? suitable data if considered necessary
and indicate the same clearly.

The ‘number of marks carried by. each
question is indicated at the end of the
question.

;| Symbols and notations carry usual meaning,
" r unless otherwise indicated.
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SECTION A

1. . Answer the following. : 10x6=60

(a) Which one of the following compounds is mores
basic ? Explain with: reason, /-

0] ~ [

(CH3),N~" “Ph (CHg,N~ NPh
M A1\ abhy)

o
F

(b)  Write the structures of the reactlon products from
succinimide with bromine and aq KOH.

() Acetolysis of compound (A) ii-;. 101]‘ times faster
than that of (B), with retention of configuration,
Account for thls mbservatlon

H 1
" TsO H

TsQ

(A) (B)

(@) ﬁow would you synthesise the following compound
usﬁng aldol condensation ? Give the structure of
'startmg material (A) and the mechanism of the
rqactlon.--

C-DTN--1 -DIR 19
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1. ﬁﬂl"ﬁliga a',' '3?1-{ Eﬂm : on6=60

OIS /2
Q?ﬁa-m (B) % UHer-anfrry 3 1é§§
A g § | TR ¥ I ¢
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(¢) How will you synthesise 1 ,3-pentadiene starting
from. piperidine ?

() -How would you synthesise (A) shown below using
Beckmann rearrangement reaction ? Show the

proper geometry of the intermediate.

!
CgHs - CONH—(0 ) OCH, ,r :
(A) " alk

2. (_a) Azulene possesses dipole. moment 100D and
electrophilic substitutigh in“it occurs at the
position-1 of ‘the ﬁve membered ring. Provide
explanation. ' "$ ; ' 20

(b) One of the following hydrocarbonsis much more
acidic than the other two. Justlfy your answer
conmdenng ﬂ‘le stability of their conjugate bases. 20

P (A) (B) ()

(c) ';Eé'xplain:thé following with reasons : 10x2=20

(1)  Electrophilic substitution of pyrrole is easier
than benzene.
‘ (ii)  Furan undergoes Diels — Alder reaction more

readily than pyrrole.

C-DTN--L-DIB 4 [Contd.]
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(A)
2. (%) TIeM & faya smpt 10 DA 2 el v |
SRIEE ST Ui ugE e @ fta-1
R ofed g g | wwww@ww
SIfT 1 20
(@)ﬁm%%ﬁagﬁasrﬁﬁ@r@,maaﬁm

F o opeig VU1 T ST oaws ¥
s W AR E g, o S % uw f

T o ﬁﬁﬂ'&“l 20
(A)
() ﬂéwﬁﬁﬁaﬁwﬁ@aﬁw-m
10x2=20

G B # e, fRiT &1 goeewg
mmmmam-rr%

"(ii_) fa &t omen, A ¥ drew - Yeet
aqﬁxma%f%:»ﬂwﬁ@ﬁél
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3. (a Whyis cN~ (cyanide ion) a highly specific catalyst
for the benzoin condensation ? Formulate the
product(s) in the following reaction with

mechanism : 20
: Colls ~ CHO + (CHy, N — o )—cHo KON, ¢ «
- !r 1
(b) Give the mechanisms for the following
transformations: ' | 10x2=20
NO, . [

o _COOH

0 @ o, |

Br / IBr \

' cn,

CH, - N(CH3)3 NaNH, CH, ~ N(CHy),
(11) ./ —_

(c) The compound (A) shown below can be synthesised
from (B) as well as (C) using alkoxide. Name the
reaction and propose the mechanisms, 20

' CgHy — CH, — CH,; - COOR

“4 (A)

:

T
! CgHz-CH,-CO-CH,-Cl
| (B)

(C)

C-DTN--L-DIB 6 [Contd. ]
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3. (F) & F T f& a9z g & fau CN*
(FRARe oEA) odq fafye 3eRw 8 2
frfafaa afufsean #, ¥ dad g¢ 3SR
(FaR) & fams Sy - 20

Cellg - CHO + (CHy)y N— 0 )— CHO £8> 7

(@) forrfefen wuiaol % g e STET : 10.2-20 (s

P . COOH .
) @ o, @/ L
Br Br ﬂ %

» . @ | JICHS )
. A~ CH,~N(CHy); NaNH, '/~ CHy - NCCHy),
o @ N N gy
% & |

< .;f
@@ H= foarn @9 ), WhiedEE & R
W T, @Y IR aT & (© F duafa fE
I GHaT @ | e S W 99T 3R Fhwa

F 9 IoorE FAY | | 20
! 4 CgH; — CH, — CH, - COOR
; - (A)

'C4H, — CH, - CO — CH, - Cl
| (B).

CgHy — CH(CD) — CO = CH,
(C)

C-DTN--L-DIB 7 [Contd.]
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4. (a) “dl-pair of threo-3-bromo-2-butanol when treated’
with HBr furnished dl-pair of 2;3-dibromobutane
whereas the dl-pair of erythro compound gave the

meso isomer.” Explain with mechanism, 20

(b) How would you carry out the following
transformations ? Indicate the reagents used/and

show the mechanisms involved. { -I.' 15x2=30

-
o il

(i) Aniline + Acrylaldehydei-——:—a. m
' : ."';I TN

(i) CqH;—NH 4NH, + CgH4" CH, - CO - CI,

i ¢ CoH,
RN S
p E CH,

{

(¢} “Alkaline hydrolysis of
(C’sz5)2 =N - CH, - CH(CD) - C,Hj produces
(CoHg),N ~ CH(C,H,) - CH,OH easily. Account for

the observation. - 10

C-DTN--L-DIB 8 [Contd.]
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(@) 3 f=fafaa ol &1 fF9 IR 9

FARY I aﬁmﬁﬁmaﬁaﬂ‘r@

i [
| ./

CgHj
— @ﬁ:
CH,

o

F ? gRUE U 9H g iR & A

(T|‘) (CzHg)z'— N - CHZ — CH(Q - 02H5 Gal &Tl'a'q

20

TM3TC | / ] 15%x2=30

SA-IqEET T 9
i | (C.H,N - CH(C,H,) — CH,0H ¥ IRA Sl
- @ | T e ¥ FWOT FARY | 10
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SECTION B
5. Answer the following : 10x6=60

(a) Give the structure of (A) and its conversion to (B)
with mechanism for the following transformation :

o _ .
1 I
-_h_"’___, (A) -A_, gg
0.

f
(A) . (B)

(b) How Malaprade. oxidqt’ft;n is used to det'erl_ni'ne
cts-glycolic units in qﬁgars ? Mlustrate with one

example showing meéhanisr;i. /

{ .

() An organic campound  of ¢molecular formula
C,H,NO shoy{eqtﬂe following PMR data in § (ppm)

‘scale b

29 (t, 4H), 3-8 (t, 4H) and 1.8 (broad singlet,
exchz;nged with D,0, 1H).
|

Suggest the structure of the compound ‘assigning
* the reasons for the peaks.

(d) Héw will you differentiate the following pairs by IR
spectra ? - 5x2=10

i) R- COOCH3 and R-CO-.0 - COR
(i) CH3-CHO and CH, - CH,

N

- - o

C-DTN--L-DIB 10 [Contd.]
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5. fafafeg & 3@ Eﬂﬁm 10x6=60

(%) frafafad soawr & faw ) & g@ sk
Ty F- SE qm‘g"qm(fs)frmmw

ddqikY -
0= = -
& v,y 2 Q
0
&) S TB®

@) TRl § mmﬁms‘ﬂsﬂ‘rﬂﬁﬁmﬁ
& T demie it a;rﬁaﬂ"er YR RTe
feran e 2 7s¥rq1dﬁquwﬂwﬁ§q,
I & WY GHIRY |

(M) CHNO ¥ i wieen art U st i
ﬁS(ppm)ﬁﬁﬁﬁﬂﬁfﬁ@ﬁPMRmm

2:9 (t, 4H), 38 (t, 4H) 3R 1.8 (g1 T,
D,0,1H & HY 3Cel-9el))

39 Zife F G gene ol el % snm

mﬁﬁml
(9) IR@ag'q‘r % 3W Y frafafaa gmt & &
frg R %ﬁmaﬁ-ﬁ ? ) 5x2=10

(i) R-COOCH; 3N R-CO-0-COR

' (i) CHy—-CHO 3R CH,-CH,

N

0

Lulsie i vww.examrace.com

¢-oT M Download FREE UPSC E-BOOKS _ &0t



https://iasexamportal.com/study-kit
https://iasexamportal.com/ebook

CGet Printed Study Notes for UPSC Exam -

,
. 6.

(€)

()

(a)

Give the purpose of the following compounds in

polymer chemistry : . 2%x5=10
,.(_i) Benzoyl peroxide

(ii) Hydroquinone

(i) CCl,
(iv) Ethyl mercaptan
(v) Hydrogen peroxide

J
e

The base peak (m/e) appears at 105 for one of the
following compounds (4, B_anid ?) and at m/e = 119
for the other two. Match tl‘fe compounds with

appropriate m/e Values for théir base peaks.

1&11 q:J'.
Q@
BT (B) (©)

o

The?rpal cyclisation of cis, trans-2,4,—hexaciiene
g.”iv9§ cis-3,4-dimethyl cyclobutene  whereas
tmlns, trans-2,4-hexadiene gives ¢frans-3,4-dimethyl
cyclobutene by the conrotatory process. Explain

using Woodward -- Hoffmann rule,
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x

(T) TgoF WRH ¥ frfafed A & swEee

2x5=10.

TARY :

() oSS QSRS

i) ERESIREAT

(i) CCl /
(iv) TS Hbea i

(v) TRENI WIEHES

(w) frefafae M @, B 30 ¥ § = ¥ fm

:: IR ARG (m/e) THE, B 3 105 W, 3R 37
. o & T 98 mfe = 119 R &) §ar @ | A
w1 T Rl ¥ IS mfe ﬁm‘r ¥ e A

!
K
<

o8

(B) (C)

‘4
6. (F) R gF24300EREA &  ddg i
WJA-@@@H RS SeH F 8,
SR 279, ZT-2,4-RFEEE IR T F
| B 2793,4-SRANE SRFASEH S Nl § |
| SqS - E%AA AW 1 S o §U, 39 A
H TEERT | 20
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(b) How would you explain the transformation of
butadiene to (A) and (B) by one route but (C), (D)
and (E) as shown by a different route ? Give the

mechanism for the transformation.

- RS
b, (4 T2 -
o .
A Sens. — Z

lh‘“’ (C) (D) (B),
A)

<D+Ij ; _- \

( (B)

\/

(c) A peptide was synthesised’ from/phenylalanine,
tyroSine and _f)'zs-ine in the sequential order by
protecting f%ré; the amino group of phenylalanine.
Write the structure of the peptide showing the
reagents used in various steps. Will the newly

_ formed{peptide-be acidicor basic ? Give the reason.

o

“4

7. (a) .fExplain why (2 + 2) thermal cycloaddition of two

.| molecules of ethylene to cyclobutene is forbidden
! but photochemically allowed. Explain this result by
-using HOMO-LUMO:concept. -

C-DTN--L-DIB 14 [Contd.]
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¥

e ';
o L O -2 - (0

lhv (C) .  ®

&

A  ® o/

FeUErE & T T g e, S
¥ TF JeRS- A GYRNT R T oar | fafs
Tl Hoge s @ euf e, Yemy @
T SHRY.| FART R T @ gan Uwws
a@aﬁm’m%rwsﬂml

Fﬂ%ﬁ%ww%ﬁ@%ﬁ?%amﬁ

I WRFASIEH F (2 + 2) AT Toht-Terer A

8, W T8 TS S Y o
HOMO-LUMO HeheTrl & &M 3 g 39

| yfom @ wE ST |
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(b) () The exo-norborene (A) as shown below when
heated gives (B) with complete retention of
configuration of the migrating group. Explain
showing the mechanism. |

{ s
@ - Qe
—=
A D i

i (B),

e
S

o bt “oac . |
R A0 .
(A) / ;

(i)  “Photo redetion of acg!tone with (A) by

S, (n-_héx @*) process gives cis and trans
producﬁts, but with (B) gives only one isomer.”

, Explain, 10
g NC CN
(CHp,C'= 0 + & o — lok + i]'
e, W Ne CN
Ayl s - 3
' 7? Ren
\
v
C-DTN--L-DIB 16 - (Contd ]
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@ @ % AR s ™ g, w-HEnT
(&) B & FETEH WE & e % ot
4R & WY T fRE ST €, 99 98 (B)
T H 2 | A F6 g, mm

| i q |
H-l_J .
D,kAOAc o il |
H ll._.-f
(A) \
| & ,«"‘)J

) “YdER sl(nan*)ﬁ?m"qa;m(m
%ww@qaﬁqﬁm@waﬂtmm
WS U 2, T (B) & WY ag e
T TF THEEE YeH A B 1 W

a_:’. ”:T‘|‘ 2 .| 10
CN
_;,CH (A)
' |
\ @J(CN
'C-DTN--L-DIB 17 [Contd.]
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(c) Predict the structure of the products in _the

following reactions. Give the mechanism. 5x4=20
O
. {
i % mCPBA , , , s
I; [

O :
8902 - N ’ .’q'
(11) —_— /‘i{ 3
f I*I
|

/ I .
f Ly
ii1) CH,-C=C-+LEt - ?

IIIIn'

-

(iv) Ci—I /gﬁ; B}f3 > 9
Bk i? it Hy0,, ‘NaOH

a

8. (a) Whiv_;-_:n acetone 18 heated with NaOH (aq.) a
| product (A) is obtained which showed the following
4 spectral features :
j 5
FR (cm™) : 1695, 1620
/TH NMR (3) : 1-90 (8, 3H), 2-10 (S, 6H),
i 6:00 (S, 1H)
\ Mass (m/e) : 98, 83, 55 (100%), 53, 43, 39
v

Deduce the structure of A and interpret the
spectral data.

C-DTN--L-DIB 18 [Contd.]
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(m) frafafea sfifransll § sl & SEA @
gafHH Ry | FifwE qaRy | 5x4=20
0

] ) EI ] mCPBA | ,

: .4
H,-C=C-Et —/—— ?
jl:i. (111) 93 7 llq NH%
: . il.*‘"{
1 W
CH BH;
: L= 73 e £~
(v)  CHy =gy A,0,, NaOH
1&1‘ i
'F {

1s. (=) v= e = NaOH (aq.) & T1g T4 forar ST
%, O T I (A) IS 3 8, | ffatad
1 @Wﬁwwﬁqﬁ

IR (cm~ 1 : 1695, 1620

1H NMR (5) : 1-90 (S, 3H), 210 (S, 6H),
6-00 (S, 1H)

TSI (m/e) : 98, 83, 55 (100%), 53, 43, 39

! A) F U @ R AN SR W S
' @ g ﬁaﬁwaﬁﬁq | 30
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(b) Calculate the Amax for the: following. compounds

using Woodward — Fieser rule : 15
O
, CH,
@ ] OCOCH, ¢
=
( r

CH,
Q
G) |

“ !
0 CQ()IH |

(i) [\ /
0 ‘ {;

OH
{
O

SR

£

- =

(
(iv) '
f

(¢) How would you explain the carbonyl stretching

frequendies given below the structure of the -

following compounds ?
4 P . 15

NS AN =R

bmax cm™: 1727 1754 1802 1895

C-DTN--L-DIB 20
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ﬁﬁm%ﬁﬂxm?ﬂmaﬂﬁq ' . 15
| |l CH, .
a| @ |l OCOCH, P
ai — f
i CH, J
) Q f
(11) - A i :
. R
: HO COOH. / |
(iii) [\ |
HO- o iﬁ;
OH ‘4
4 f
_ L]
]
0
(M) ﬁn#ﬁﬁﬁfﬁﬁﬁﬁaﬁavmﬂésﬂ%iﬂﬂéamﬁﬁa
:mFra@ﬁﬂWaﬁaw:ﬁmemt¥mamﬁ ? 15
|
S AN oS
& N
max(cnrJJ 1727 1754 1802 1825
|
|
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TRA fosmm

Ue-9F 11

o

- @7 g

quIfas + 390,

S® 2T fawat 3R st ar o Bar &
T @ FR I aegh 5 e s ok
ST Jeee Simids fae-gT # fbar mar &
JE-7% R sifea [ide v o fbar s
IR | ET- TR SeeiRa (e & 3R
5 faveit Weqm o ford e IR 0w B s
T facir )

Te. 2T 1 3R 5 3farf & | a1t goat o
¥ Tdd, @vg & E-a-5y g goT gAEN

_ﬁﬁ?’?ﬁ#-ﬂv#fq%aa?é)%m

STl 7 BET T & |

Note :

English version of the Instructions is printed on

the front cover of this question paper.

-~
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