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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.

Questions no. 1 and 5 are compulsory and out of the remaining, any 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 tn 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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(b)
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Qus A
SECTION A

frafafea sqewon & toEfew, wfotuifes ww smutdfs d e
HIT | Ty & 3799 I R 3fa ot fag fifve |

é O o A

(ii) (iii) (iv) (v)

Classify the following examples into aromatic, anti-aromatic and
non-aromatic. Justify your answer. 10

é SBM HISACAREM®:

(11) (111) (iv) (v)

Il A 3R B hl A fafaw qom = w9@n [() AR (i) % TS
qEA/Tior ITEl 1 IFW 3R SAfae-faurea Hifs |

Me

MeWMe - A ko B

Br (i) NaOEt
(ii) "BuOK

Write the structure of products A and B and mention the major/minor
products in each of these conversions [(i) and (ii)] with justification. 10

Me

MBWMQ s A + B

Br (i) NaOEt
(ii) 'BuOK
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(c)

(d)

(e)
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frefaftaa stfufsrar & e = fafae o 3o s & Grnfafies aml =t
fafya Shifs |

F o

Me Et,NH

—

Write the product of the following reaction and depict the mechanistic

pathway for its formation. 10
F oo
Me Et,NH
e———————

C a1 D ht %imaﬁﬁam 3T I9eh I T Iooi@ T |

d MRS

Cetls Li 78°C Mel
1 o e

> C > D (A=

THF (5%)

Give the structures of C and D and account for their formation. 10

" g,

CgHjp |
Li , —18°C Mel _
> C > D (major)
THF

Frefafaa sfifsrarett & & v+ & 3Icue it =T +1 Iugw G-
sy o g foRau of o199 3o ! wh.uH.ef. fagr=a i ggmar 9 3t
fag Hifs | -

h A
Fv\‘—~ Me—\\_//—Me _ﬁA

Write the structure of the product with proper stereochemical outcome,

in each of the following reactions and justify your answers with the help
of FMO theory. 10
hv A

# Me_\\J_Me #

3
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Q2. (a)

(b)

STH~-D-CHM

ANCE

S | 3fehd hreA [+] <l feufa quid 8T, E ¥ H a6 i ST & T
it |

O/\i
MB\GME B [B]—s [F]—6
0
¢)
0 0
[H] Loy o ¢0
0

Give the structures of £ to H showing the position of the labelled carbon

[#] in each. 10
0/\4
Me\[ﬁj““ L [E]—[F]—G
O

0

(@) O
L& S 4 ¢0

@)

3,5-STSHIAA-4-AIHHT 3R 2,6-SAIAA-4-ATERATA H F -Gl Teh
Aferep AT 8 3R 1 2

Out of 3,5-dimethyl-4-nitrophenol and 2,6-dimethyl-4-nitrophenol, which
one is more acidic and why ? 10
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(c)

(d)
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g 8 @1 2 | 3" A fafaw ot 3w wwa feanfafy sarew |

Write the structures of I to K. The conversions mentioned below involve
a rearrangement at one step. Name it and depict the corresponding
mechanism. 15

Mg, Et,0 i
2 H.,O conc. H,SO
@AME = s — ] i Y
cold

fefefed srfufsramsti & @ g% % Iae @1 galgae i i g
T b1 fspafafyr fafau |

AT Na,
EtOH, 1| R
0 0 -
EtO M OEt —
(1) Na,™ ISF“:I,’IL .
(i) H,O

Predict the product in each of the following reactions and write the
mechanism for each conversion. 15

excess Na,
EtOH, 1|

O O

EtO )J\/\/\/U\ OEt —

(i) Na, xylene, ]|
(i) Hy,O
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Q3. (a) BT R IS 2,4-UTe83TH $I AMfHAT MeMgl % TH godish § &l & ?
3119 3fgfad S +i 2,4-3FETSTEST H F8 UGN L Tehd & ?

What happens when 2,4-pentadione is treated with one equivalent of
MeMgl ? How can you convert the mentioned dione to 2,4-hexadione ? 10

(b) & THEAH Uk THE H @A I gl Uoshlalad bl s s fafy
fafaw | @y € mufies, T it Tt Tewreial =t fadfeq @ arf
s fafer feafaw |

Write a method of preparation of a tertiary alcohol containing two
identical alkyl groups. Write one method for distinguishing primary,

secondary and tertiary alcohols. 10
(0 L¥ N* HI Bfaw s=and fafae qen v % faftre goi w feweft i |
I Ueehlaicd 1 fafdme oo + x 3 |
Me
, Py
KOAC, =
CelsClla _m  so, ,; DMF,A . OH .
OH
Me
[01]12)5 =+x

Write the stereo structures of L to N and comment on the specific

rotation of N. Specific rotation of the starting alcohol is + x. 10
Me
¥ By
KOAc
H ? S
CellsCta 1 50,01 DMEA  OH
OH |
Me
(o] %5 =+ X

STH-D-CHM 6




(d)

(e)

STH-D~CHM
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frafafes wadEl # ¥ g & I/ fl wE fAiae i geh
arflrfsren &1 A fafae |

w e Ly NAOR,
O EtOH
O
- NaCN
ay L o
O CHO EtOH, |
Write the structure of the product(s) for each of the following
transformations and write the name of each reaction. 10
(1) | | CHO M/_,
O EtOH
O
.. NaCN
(11) | l L
:o: “NCHO  EtOH, 1|
fyefafiga s1fufr & 3cure 1 g faflay etk fspenfafyr s fafha hifsre |
F
Vil
HN O
%o R
DMSO, K,COg4
SO,Me

Write the structure of the product of the following reaction and depict

the mechanism. 10
F
7%
HN O
¥ o R
DMSO, K,CO4
SO,Me



QL (2 Frefefan shibme & S % TR I v I 1 G A
AR w1 & wgyd wewret fsrnfafies anf ot gemsy |

Me (i) mCPBA

f/( e LiN(iPr),, — 78°C, THF
inie + o
CN (111) HSO

Predict the final product obtained after the following sequence of
reactions and also suggest the corresponding plausible mechanistic
pathway. | 10

Me (i) mCPBA
ﬁMe (ii) LiN(iPr),, — 78°C, THF
s + il
CN (ii1) H30

(b)  foparfafer s @mer Seame/searel o1 qafgem IR 3t o I =) shua fig

N :
OMe
<)
NH, /g9 NH,
Br
Predict the product(s) with mechanism and justify your answer. 10
OMe :

=
@\ NH, / liq. NI—I3 .
Br -

() FefciRga wwiawn & foau st & am st sl ) 6 frarfafy

fafaw |
Me Me
1) S
' OH
Me Me Me
Me Me Me
(i) O/ iy O — (IOH
OH R )
cis — diol

STH-D~-CHM 8



Write the reagent(s) for the following conversions and write the
mechanism for reaction (i).

Me Me
(1) =
OH

Me Me Me | 6

Me Me

Me

(i) @/ __ OH — E:EOH

OH O
cis — diol 4

(d) SE/SAEE 1 qEigHH hifve e srfufsrenati i Pifen-amft srawrehar i
foreremT st g o7 3T @l SHifee firg =i |

NaOEt
@ cﬁ% ———

NaOEt

_—
) %

Cl

Predict the product(s) and justify your answer discussing on the
stereochemical requirement of the reactions. 10

@ ¢l
NaOEt
—_—
(i1)

Cl

STH-D-CHM 9
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(e)

STH-D~-CHM
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frefies sl § @ @ % R oawe B el %

o | Briem-faftne’ (FifEefates) aon Giom-awmras’ (whtedais)
# | -9 T T3 rfufsean % g suges g 2

- M ‘Me Me
e > N 7
|l Me

(ii)
Me - \=\
Me

Write specific reagents necessary for each of the following
transformations. Out of ‘stereospecific’ and ‘stereoselective’, which one
suits for each reaction ?

Me Me

4 @
|

| % 5 |
i) o
Me = \ﬁ
Me

10
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Q5. (a)
(b)
(c)
(d)

STH-D-CHM
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wus B
SECTION B

fRFg HIOT B grgeie 61 dufsa 1,3-Frmreifus fire softle dt = ailq 2,
ST hifore qen fermneitues gafd=ma afifsramsti & fou geag-gieam atu
T ya i |

Explain why concerted 1,3-sigmatropic shift of hydrogen is thermally
forbidden and give Woodward-Hoffmann selection rules for sigmatropic -
rearrangement reactions. 10

g Fafafga ifiees 1 8 =l 9 THH g I d ®Ydid
a2 Ty g frenfafyr off samse |
O CHO

01

How will you convert the following reactant 1nto product by a two-step
process ? Also give the mechanism. | 10
CHO

50

faefefaa arfufsran & fow seae fafew wa sas 74 i fspafafyr samse f
for s 1 A 0 = ¢ ammey AT |

CH,

CH,l,, Zn - Cu
OH CyHy — O — CoHy

Write the product for the following reaction and give the mechanism

: o N v
along with type of addition at the ,C=C{ bond. 10
CH,4
CH,l,, Zn - Cu

we W fafme RET wfftes) rfifsean i aftama S | oma form wepm
¥ el it p-wels sewd # hafdd w2
Define a regio specific reaction. How will you convert aniline into

p-phenylene diamine ? 10
Iz
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(e)
Q6. (a)

(b)
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frafafaa el & Fel S IR Seelih & o 4 o H e w0
ohd & ?

(i) Sfafafees 3 @ p-asgiwdt S=igsh 3

() WfeT-tfcerEe w N

How can you distinguish between the following pairs of compounds by
using IR spectroscopy ? 10
(i) Salicylic acid and p-Hydroxy benzoic acid

(i1)  Propionaldehyde and Acetone

frfafad stffsranett < 3camel @1 qaigem fifv |

(1) ' 7

Predict the products of the following reactions. 10

Clj ,CN
+ /C =
NC \CN

- e
(i) R

H

cycloaddition

v

(1)

i

t:[i i

(1) UCTSIE-3MeT HORA, qAT (ii) U=ereEsid g & ardly =shiestor
Brfom-ar = ant o= g 2

‘What will be the  stereochemical course of thermal cyclization of

(i) Pentadienyl anion, and (ii) Pentadienyl cation ? 10

12



() Trafafaa sifufsrnet & s = fofaw |

h
gy - P S
‘ 1

TR JhR T

\ 4

O :

AT IR 11

Write the products for the following reactions.

h
0 /AR Ml
1

Norrish type I

=
>

- 0
a) Mo~

Norrish type 11

@ 9fes A awr B & gwhm-fasmeter (wiRifssEiffe) & aftomresy
199 II (A®) 3R [IIa IV (BA) &9d & | 3eh! TLEHTST <! aTsy |

" hv
— CO+I1+1I

A

0 s co+m+Iv

STH-D-CHM 13




Compounds A and B undergo photodecarbonylation resulting in the
formation of I and II (From A) and III and IV (From B). Give their

structures. : 10
0 hv
——> CO+I+1I
A
hv
O — CO+1II+1V
B

(e) —IfFaEiEEel Td fFerRieEsl i Al AT iR Wy @ S ek
AR.TA.U, I yrfies (Mifetss) semne o faa=mn hifve |

Give the structures of nucleosides and nucleotides and discuss the

primary structures of DNA and RNA. 10
Q7. (a () frafkifad yem-wmmtes sifufen & e neradf qon gwifeq same
! fafaw |
O
P N 2,
H,C~ CHjg O-R

(i)  1-SHEEUT A 2 o fou 39 fehad luw, wH.um e, e
T TUET HLd & ? I fores ufqey 1 faawr dfsm | _

(iii) IR WFfrehl b1 3TN Feh Faferfiiaa Aiftenl § ama F9 92 i 2
TH W HH em~ L ¥ 1M a0 T (39 A9) 1 SE9INO Hum, R
w1 ?

@)
w &Z ;/O
H
Cl
Cl
H

(D (I
(i) Write the intermediates and f)ossible products in the following

photochemical reaction. 5
o ;
A v Ty
H,C CH3 O-R

STH-D-CHM 14
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(ii) How many 'H NMR signals do you expect for 1-bromopropane and
2-bromopropane ? Give their splitting pattern. 5

(iii) How will you distinguish- the following compounds by

IR spectroscopy ? Which will absorb more wave number in cm™1,
and why ? 5

O
m NZ :ZO
H
Cl
Cl
H
(I) Imn

(b) Fr=fataa afufsramett # a7 9t g 3@ (2) * vg=fAT |

0
08043 @
@) CgHy—CH,-O M > (Z)

@ 0 O
)’I\/U\ HOWOH’ H®
0C,H, _ > (2)
(2) LiAlH,
(3) Hy0®

(iii) H Na, NH,
e (Z)
| H C,H-OH
OH

STH-D~CHM 15
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Identify the major product (Z) formed in the following reactions. | 15

03047 O
1) CgHy;—-CH, -0 \/L)A > (Z)

(ii) O O
@

(1ii) H Na, NH4
pr——————
| H C,HOH
OH

(Z)

() . Wagft stemE #1 ST we fReasH % B W e guEyEl
(3MTsERl) o = 3T HY A w2 =R HTY |

How can you distinguish between cis and ¢trans isomers of stilbenes from
UV spectral study ? Explain. 10

(d) Tpfash TR, diferersin o Ul I Gad! sehrgal Y EweET fafew |
et qen di.d 8. (PVC) 1 A9 el SATd 2

Write structures of repeating units of natural rubber, polystyrene and
teflon. How will you prepare terylene and PVC ? 10

STH-D-CHM 16
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Q8. (a) Freffe frwwssie A % wvw ¥ R e s A i
TTEATAT 1 gee i |

H,CO
N~ ~CH
R
(i) ~N

3

CH,q
i) | : |
N
H
0 O
(iv)
=
COCHg
CH - COOC,Hy
(v)
0O
Suggest suitable starting compounds and structures for the synthesis of
the following heterocyclic compounds. 10

H,CO
N"CH
=
(id) N

CH,

(iii) |:| ]
N %vom

| 3
H

3

STH-D-CHM 17
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(b)

(c)

STH-D-CHM

||||||||

520
(iv) |
Z COCH,

CH — COOC,Hy

(v)
O

frafafea Rfiert & fow M+ & gt qon goomm Saght @eq &1 yaig e
Hhif |

GE, ~ CH,— & —CH, CH, - CH,

OCH,

Predict the M* peaks and mass spectral fragmentation for the following
compounds. 10

i
CH,— CH,—C—CHj CH, - CH,

& .

ftaiaa sffseen o Scure v ggenfaY it I & i i frnfafe =
Ui hifse |

OCH,

, @ Na NHg, 3
0 (i) NH,CI

18
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Identify the product in the following reaction and provide the
mechanism for the formation of the product. 10

y () Na, NH,, ether !

0 (i) NH,CI ]

(d) UH I FE-H A0eh S Af0as g9 CoHy(0q 8, Feferiaa e
UV :270 nm; IR : 1680 cm™1
1H NMR : §7-6 (2H, d, J = 8 Hz), 6:9 (2H, d, J = 8 Hz), 3-9 (3H, s), 20 (3H, ).
it <t wrEAT i At i |
An unknown organic compound having molecular formula CoH 1009
exhibited the following spectral data :
UV : 270 nm; IR : 1680 cm™!
1H NMR : §7-6 (2H, d, J = 8 Hz), 6:9 (2H, d, J = 8 Hz), 3-9 (3H, s), 2:0 (3H, s).
Deduce the structure of the cbmpound. 10

(e) Ty=feiRaa JfTert ot 319 HY s=ET 2

(iv)

,
“,
“OH

(v)

COOMe
COOMe

STH-D-CHM 19



- How do you prepare the following corﬁpounds ? 10°
o [
(ii)
O
H
LX) 0
(iii) I
O
O |
(iv) O/
“ OH
(v)
COOMe
COOMe

STH-D-CHM . 20




