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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 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.




Q1.

(a)

(b)

Qus A
SECTION A

frefafgs Sl & Wafew, wfottdlts W emdks d wfiga
T | Ty & 379 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 O Co & ™

(1) (111) (1v) (v)

Il A 3R B hl G fafaw don =1 ®9@n () AR (i) % TS
T/ M Searel 1 3@ S sifue-gfiures SHifsm |

Me

Me\/YMe i A + 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

MEWMQ s A + B

Br (i) NaOEt
(ii) 'BuOK




(c)

(d)

(e)

COTLY TY LIAAL

fr=faftaa stfufsra & Sce = fafae o 3o s & Grenfafies aml =t
fufia $ifsa |

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
i

C T D Y TEIST Y TGS 3 I 99 1 Seekg HIRT |

2 PPN

CgH I[, 78°C Mel
1 51 e

> > D (A=

THF ( )

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

. o,

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

frefeRaa srfiframstt @ @ u% & 3cuTe it o= * Uy Bifem-wreh
ﬁﬁﬁé%m%ﬁqaﬁtaﬁﬁﬁaﬁwmaﬁ fagr=a < ggEar 9 3fa
fag i |

hv

—\\ //_ Me =

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
b, A

\— Me—\\J—Me #



Q2. (2) TS H IAfRd wEA [+] H fufa quia g8, £ 9 H 7% 6 St=meTt i s

EAIS 1
0/\4
Me\@“"e L [E]— [F]—G
0
¢o
0 0
LB 2@ 4 ¢o
0

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

[+] in each. 10
0/\4
Me\[ﬁjMe Es (E]— [F1—G
0

()

0 0
[H] 2>a + ¢0

0

(b)  3,5-SEHIUTA-4-ATEIHATA R 2,6-SAIUA-4- I FHATT T ¥ H9-A1 TH
Aferer ety B 3R 1 2

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



(c)

(d)

I3 K% i gwae & fafae | R sfpfed soiqonl % w owor w
Hfd=TE 8 W1 R | 3Heh 9 faRay it 3ues g fenfaf samsw |

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

0)

Mg, Et,0 s
* H.,O conc. H,SO
@AME 2 5.l — o] i WYY
cold

fiefefas el § @ so% ¥ SR 1 qEEE SR o T
wiqw 1 fnfafy frfaw |

AT Na,
EtOH, 1| .
0 0 -
(i) Na, Srgel, | A
(i) Hy0

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

excess Na,
EtOH, 1|

O O

EtO M Ok —

(i) Na, xylene, ]|
(i) Hy,O




Q3.

(a) o BT 8 IS 2,4-U=crergatia i fufshar MeMgl % U qodieh & Bl § 2
3119 3fgfad A o+ 2,4-FFETSTZST H F8 UGN HL Tehd & ?

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

(b) 2 THEAH Vel THEN Bl WA A qoiEe Vel wl saW S Ty
fafaw | @y € mufies, e it Tt tewrial =t fadfeq w0 arh
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 L3 N* Hi ffaw s=and fafae qon v % faftre goia w feweft i |
IR Ueehlaiet 1 fafdme oo + x 3 |
Me
, Py
KOAC, =)
CelsCtz _y so,0l , DMFA . OH
OH
Me
[01]1235 =+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, =)
CeHsCH, - S0,Cl DMF, A OH
> > M > N
OH
Me



(d)

(e)

oY N_EIAA

frafafes wadwEl # & e & I/ fl HE fAiae 3 geh
arflrfsren =1 A fafaT |

ol P ' L5
0 EtOH
O
. NaCN
i) ] o
0O 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_,
@) EtOH
0O
" NaCN
(11) | l - S
:o: “NCHO  EtOH, 1|
fyerfafiga s1fifr & Icure 6 g faflay e fspenfafyr s fafha hifsre |
F
%
HN O
X o R
DMSO, K,COg4
SO,Me

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

the mechanism. 10
F
=
HN O
R of R
DMSO, K2003
SO,Me



Q4. (a)

(b)

(c)

STH-D-CHM

Trfafaa stfufsmnet & g % ST T Sica 3ea1g 1 qETEE i |
IR W19 & wgyd geawrEt fhenfafies ant off gemsw |

Me (i) mCPBA

f/[ Mo e LiN(iPr),, — 78°C, THF
ves + -
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

d(Me (ii) LiN(iPr),, — 78°C, THF
v + =
CN (iii) H;0

%aﬂ%ﬁ:ésmam/wﬁwqgﬁnﬂ?ﬁﬁmaﬁ?aﬁwaﬁﬁaﬁm
ST |
OMe

<)
NH, /53 NH,

E—

Br

Predict the product(s) with mechanism and justify your answer. 10
OMe

=
@\ NH, / liq. NH3 .
Br |

fr=fafad siawen & fau sfiredest & 9@ ofit sl () & feafafy
o |

Me Me
——_;l
' OH
Me Me Me
Me
Me
o = O — O
Bl ¥
cis — diol
R



(d)

OTLY Y LTAAL

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

Me
_
OH
Me Me

Me | 6

Me

Me
w (" — Ofor — (fon
O

cis — diol 4

IcqTe/3cATE] W GaigA™ hifeTe 3T arffsrenatt shi Pfem-tamat strearwrehar <t
foreremT st g o1 IR w1 SHifee firg whifs |

NaOEt
@ mw =
NaOEt |
i)

Cl

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

@® ¢l
NaOEt
(i1)

Cl
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(ii)
Me & \:\
Me

Write specific reagents necessary for each of the following
transformations. Out of ‘stereospecific’ and ‘stereoselective’, which one
suits for each reaction ? 10

. Me Me
Me (1)

p
|
a
Me

Y

=
o



Q5. (a)

(b)

(c)

(d)

STH-D-CHM

wus B
SECTION B

fiFg HIOT B grgeie 61 gufsa 1,3-Frmmeifus fire softls dt = gl g,
ST hifore qen fermmeitues gafd=ma afifsransti & fou geae-gieam awu
T yga i |

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

o Frafafaa «ifiees 1 8 =l 9 THH g I d ®Ydid
S 2 g1y g frnfafy oft samy |
O CHO

) — O

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

S —0

frfafaa srfufsren & fou 3eag fafaw @ sass w91 K1 fspanferter srasT o
for s 1 A 0 = ¢ ammey AT |

5119

CH,l,, Zn — Cu
OH CyHy — O — CoHy

Write the product for the following reaction and give the mechanism

: i " #
along with type of addition at the ,C=C{ bond. 10
CH,
CH,l,, Zn - Cu

we o fafdme (AR wfufes) stivfseen i aftama S | o9 form SepR
¥ Ul st p-$iehs sewd o hafdd w2
Define a regio specific reaction. How will you convert aniline into

p-phenylene diamine ? 10
17



(e)
Q6. (a)

(b)
STH-D-CHM

ST P e Y TR S S S R

Tohd & ?

()  @ferfefees s © pETEgiH S=ilsh oFd

i) Wfteiitfceene w N

How can you diétinguish between the following pairs of compounds by
using IR spectroscopy ?

(i) Salicylic acid and p-Hydroxy benzoic acid
(i1)  Propionaldehyde and Acetone

frefciRaa stfwfshaneti 3 3camel =1 qaigum fifv |

CN :
NP £
(1) s /C =C 3
NG \CN
g
. é
(i) R \ AT
IjI H
Predict the products of the following reactions.
CN
N / N cycloaddition
(1) . -+ /C = C >
NG ON

CON

@
H

(i) R

m LU
m m

(1) UCTSIE-3fAd UM, qAT (ii) UCIER-ST YR & qrde <shresr i
Brfom-ar = ant o= g 2

‘What will be the stereochemical course of thermal cyclization of

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

¥Z

10

10

10



(c)

- 0
) M~

(d)

CTH_.N.CHAL

frafafiaa sifufsenatt = Seagl =i fafla |

h
G - B T
‘ 1

TR JhR 1

\

O :

AT IR 11

Write the products for the following reactions.

h
P T
1

Norrish type I

=
>

Norrish type II

qfis A a1 B & Yehwl-fasheter  (BrRIfSHEiaeE) & gRomeasy
1991 IT (A Q) 3 1@ IV (B V) 94 & | $eh! GTE13T ! arsy |

= hv
— CO+I1+1I

A

0 s co+mI+IV

72

10



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+11
A
o 2 OO X7 eIV
B

(e) —IfFaEiEESl Td fFerRieEsl i Al AT iR Wy & S ek
AR.TA. T, hl Tifies (Mifetss) et o faa=mn hifve |

Give the structures of nucleosides and nucleotides and discuss the
primary structures of DNA and RNA. 10

Q7. (a) (1)
(ii)
(iii)
(1)

STH-D-CHM

Frafafaa geme-wmmafs tfufsrar & foe meaed qon swfag 3ot
i fafau |
O

P I -

H,C CH, O-R
1SS 9 25T & fow a9 frde luw, wa.um e, et
Y 3TUETT HLA & ? Ik fured gfawy =1 faewor dfSw | _
IR S fehl o1 3w s ffalga MNfiest § smg F& 9 w0 2
T W HH em~ L ¥ 1M a0 G (39 A9) 1 9N Hum, IR
w7

@)
w %\\“Z ;/O
H
Cl
Cl
H

(D (II)

Write the intermediates and f)ossible products in the following

photochemical reaction. 5
o .
P
H,C CH3 O-R

14



(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
w RZ ;70
H
Cl
@
H
() @)

(b) Fr=fafaa affsramett # a7 9t g 3@ (2) *t vg=nfAT |

CoH — HyC

0
0804: @
@) CgHy—CH,-O M > (Z)

(ii) O O

HO A~ OH, g®

OC,H, : > (2)
(2) LiAlH,

(3) HZ0®

(iii) Na, NH,4

e
H  C,H.OH

a

2)



(c)

(d)

CTH_N_r"HAAL

Identify the major product (Z) formed in the following reactions. | 15

OsOy, O
(1) CgHy — CH,, O\/L)/\ > (Z)

(ii) O O
g®

(1ii) H Na, NH4
T EE——
| H C,HOH
OH

(Z)

gt WegHt IS B ST Wh oAl F @ W g gHEEal
(3mgEd) & = 3T FH U I 2 =R HifT |

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

TThfereh TR, UIeReTsdd SR i il Gired! gehigal i dtemmd fafaw |
el qeon dt A H . (PVC) ! 3119 hal s 2

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

T2



' Qsl.

(a)

frfafea fowweshi Rfienl & dvemw & fou suge mftes Al ik
GTEATST ST g3id A |

H,CO
N“ > CH
-~
(@) _N

CH,

(i) @j\/
NN cH

| 3
H

5,20
(iv)
Z\cocH,

CH - COOC,H,

3

(v)
O

Suggest suitable starting compounds and structures for the synthesis of
the following heterocyclic compounds.

H,CO
N“CH
=
(id) N

CH,

(i) W
T

| 3
H

3

10



(b)

(c)

LY Yy 7LTAA

.
(iv) |
Z COCH,

CH — COOC,Hy

(v)
O

frafafea et & fow M+ & frgt qon goomm SagHt @ea 1 yaiga e
HhifS |

CH, - CH, - C - CHy CH, - CH,

OCH,

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

i
CH,— GH; —C— OHj CH, - CH,

& .

fafafga offseen & Scure 1 ygenfau 3 Icare & fmior i franfaf =
Ui hifse |

OCH,

, O Na, NHg, 3R
0 (i) NH,CI

TQ



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

() Na, NH,, ether

7z >
o) (ii) NH,CI
(@ Th I FEH Afies a1 Nfias g CoHy0, 7, FrferRaa Sereshi

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, ).
qifires 6t T i it A |

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 compound. 10

(e) THmfcARaa ARmERI =l 19 H& TG ?

(iv)

3
“,
“OH

(v)

COOMe
COOMe



- How do you prepare the following compounds ?

0
H
909 °
i) 7
0
OH
Ol
(v)
COOMe

COOMe

10°



