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INSTRUCTIONS

Each question is printed both in Hindi and in English.
Answers must be written in the medium specified in the
Admission Certificate issued to wou, which must be
stated clearly on the cover of the answer-book in the
space provided for the purpose. No marks will be given
for the answers writfen in a medium other than thot
spectfied in the Admission Certificate.

Candidates should atternpt Questions no. 1 and 5
which are compulsory, and any three of the remaining
questions selecting at lcast one question from each
Section.

Assume suitable data if considered necessary ond
indicate the same clearly.

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

Symbols and notations carry usual meaning, nnless
otherwise indicated.

IMPORTANT : Whenever a question fs being
attempted, alf its parts/sub-parts must be attempted
contiguously. This means that before moving on to the
next question to be attempted, candidates must finish
attempting all parts/sub-parts of the previcus question
attempted. This is to be strictly followed.

Pages left blank in the answer-book are to be
elearly struck out in ink. Any answers that follow
pages left blank may not be given credil.
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SECTION A

(i)  Which molecule can follow electrophilic
substitution ?
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1 IT
(i1} 1,5-cyclooctadiene is ireated with I-Cl
What is the structure of the product ? 12
O
Me

@ || is exposed to u-v light and
compounds C and D are produced. What

are the structures of C and D ?

(11} 1,3-butadienc is treated with SO,. What
product will be formed ? 12

(1Y Acetaldehyde is  treated with  excess
formaldehyde in presence of Ba(Oll), and
the reaction produces a solid organic
compound. What is the structure of solid
organic compound ?
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(ii)

(dy )

{1i)

{e) (1)
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Which one of these two compounds (I and

II) has aromaticity ?

I Ii 12
When compound A is treated with alkali
what product is formed ? Show the
mechanism of the conversion.
0
=A
0
What is the structure of the compound
produced from B on exposure with u-—v
light ?
B=Ar-CH-C - Ar
! Il
Ar O
Ar = 2,4,6-trimethyl phenyl 12
Isobutylene alter rcaction with H,50, at
80°C, is hydrogenated using Ni-catalyst.
Write the structure of final product and
mechanism of its formation. .
a [Contd.]
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B=Ar-CH-C- Ar
Pl
Ar O

Ar = 2,4,6-ZT3HIE HiAt 12
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2. (a)

(b)

(i Camphene hydrochloride (I) on heating in
polar  solvent  produces isobornyl
chloride (II). Write the mechanism of the

conversjon.
CH3
CI’IH
Cl Cl
(0 (IT)

Phthalimide is treated with alcoholic KOH and it
produces a product A. A is treated with n-butyl
bromide producing B. The preduct B is boiled with
excess NaOlH producing a volatile liquid C. After
removal of C, the solution on acidification gives a
solid organic acid . What are A, B, C and D ? Write
with equations.
Give structures of compounds (A), (B), (C) and (D}in
the following reactions :
(i} n-Octaldehyde + Ethyl bromo acetate + Zn
and then Hy,O — (A) (C,IL,,0,)
(1) (A} + CrOyq in glacial acetic acid —
(B) (Cy5H,,0,)

(it} (B} + C,H 0™ Na*, then benzyl chloride —

(C) (C,gH,05)
(iv)  (C) + OH , heat, then I{* warm — '

(D) (C 11,0

20

20
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CH,

Cl
CH,

(I (L) 12
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FH YA TAET 20
() n-siEfeeeERE + wfue AW T + Zn
A B H,0 - (A) (Cp,H,,0,)

(i) (A) + Ty UHife® 3 & CrO, -

(B) {C, 1550
(i) (B) + C,H,0" Na*, fiX afiel Flvgs -

(€) (C,gH,603)
Qv) (C)+ OH , TH Ffeg, & 1+ argm ™

(D) (CcHyyO)
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CH,

N
{¢) [(-methyl crotonaldehyde C=CH-CHO on
/
refluxing with dilute NaOH produces a product of
chemical formula C,oH40. What is the structure

of the product ? Write mechanism of the formation. 20

3. Show the most likely steps in the following

transformations 15x4=60
CH;
CH3
c OH ——>»
CH, *

CHs Cll,

() CH, - CH, - CH, - CD, - Ni, —112N0
2

CH, - CH,- CH, -CD, < OH +

CH, - CH, - CH - CHD, +
-
OH
CH, - CH - CH, - CHD, +
1
OH
CH, - CH,-CH=CD,
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CH,,
NaOH & |1 el W IWEHS G ¢ hh,0
F T IOE A & | IR F G g 7
fam &1 gt fafa | 20

3. frafefeg wudwl o walfas d9EEE =10

: 15%4=60
CH,
0 oty boo
(&) —01{ A, .
| CHL,
CHs CH,
(@) CH, - CH, - CH, - CD, - NH, _ﬂ}%

CH,, - CH, - CH, ~ CD, - OH +

CH, - CH, - CH - CHD, +
|
OH
CH, - CH - CH, - CHD, +
i
OH
CH, - CH, - CH=CD,
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{c)

(d)

4, (a)

(b}

(c)
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0]
RENER0
0

OH

CH,

+CH, =CH - f’Ph3Br‘ + base
CHO

— ™ + PhyPO

CH,;0
Optically active exo-norbornyl tosylate (I) produces
racemic products of exo-norbornyl acetate (1I) in

presence of KOAc in HOAc. Explain the
mechanism of conversion.

Z ZOTS iEOAc AcOJ\j‘ i/
{n

(I1) (I1)

QO— OH preduces CHO as a minor
CHO

product in acid medium. What is the mechanism of
conversion ?
Dihydropentalene (CgHyg) is treated with two moles
of n-butyl lithium and it produces a white
crystalline compound A. NMR spectrum of A is as
follows :

a doublet 5498 J =3 Hz

b triplet 8 573J =3 Hz

and peak ratio of a : b = 2 . 1. What is the
structure of A?

20

20

20
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CH,0
() 0 + CH, = CH — PPh,Br~ + &1%F
CHO
— m + PhyPO
0

CH,0

(%) Sl Bheg TE-AEd ST () HOAc H
KOAc &1 Iuffa qqﬁ:[ra’rﬁ'atm%z(m%ﬁ
memélwﬁmﬁm
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(77) TEREEIIT (CgHy) B n wﬁa&ﬁfw%é’f
e & \Y 3T wﬁmmdlgaﬂ'{aﬁn‘cﬁﬂﬁﬁ
e TS A 3T HLAT 8 | A NMR Ha2d
ﬁﬁ{w_g

a 5% 5498J =31z
b % 5573 =3z
éﬁga;baﬁrw:ﬂwﬂm AT G

20
20
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SECTION B

OH
5. (a) Tropolune @:0 has flollowing
characteristics :
(1) Has high dipole moment (3-71 D),
(it)  Follows Reimer — Tiemann reaction.
(i1)  Couples with diazonium ions.
(iv} Follows nitration with dilute HN 0,.
What class of compounds docs tropolone
resemble ? Is it stable in acid or basic medium ?
Explain. 12
B @) Om on heating produces
trans 9,10-Dihydronaphthalenc. What is the
mechanism of this transformation ?
Co,1
/!
CH
/N )
{ii) P-Lactone O CHRBr can be obtained by
Ne/
{l
O
treatment of sodium maleate with Bry-water.
Explain the mechanism of its formation. 12
F-DTN-M-DIFB 12 [Contd.]
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d) M

(in)

(ii}
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Draw the rough-sketch of NMR spectra of
CH,Br - CHBr,,

Which bond has higher frequency in IR
spectra ?

() —-C=N

2y —-C=C-~

1,4-butadiene carrying alkyl or aryl
substitution on C-3, can photochemically

rearrange to vinyl cyclopropane.

R R

he R
AEN S

R

Explain the transformation.

What are the structures of pyrimidine
nucleotides present in DNA ? What are the

structures of their purine conjugates ?

The rate of rearrangement of
hydroazobenzene to benzidine is proportional
to square of concentration of H* in solution.

Explain.

Explain the mechanism of thermally allowed
concerted reaction between cis-1,3-butadiene
with ethylenc using HOMO and LUMO.

14 [Contd.]
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c.3 W Ufewrad a1 Ue sfqeargst &1 s
T §F 1 4TLREA, -
frer wegEse § (Refartad 8 g
2

R R
mﬂ»l -
R

BT W FT |

dusv § faorm fffads frasiegs
F g1 d=Ad § 7 3 G T3 &
YR F-ag & 7 12

SRR ¥ S § i @ @
foemm § H & s & @ & gEEuias
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HOMO 3% LUMO ® TWHd & &U
Rl 3 oEeRd 3R wfdw & o
FefgE  wHe e R &
TifyEE & T | 12
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6. (a) A or B when treated with KN(C,H,), in diethyl
amine, it produces only CoH,;N. What is the

product ? Write mechanism of its formation,
CH, - CH, ~ NH - CII;
Cl

CH, - CH,
B - |
= NH
i
CH,4
Ci 15

(b) Treatment of CH, = CH - CN with NH, produces
NH2 - CH2 - CH2 - CN and
NH (- CH, - CH, - CN),. Write mechanism of

formation of these compounds. 15

(c) (i) How can adiponitrile (N=C - (CIly), - CN)
be produced from acrylonitrile ? 8

(1) Write the mechanism of formation of

CH,
|
HO @c— @- OH | bisphenal.
I
CH, ,
F-DTN-M-DIFB 16 [Contd.|
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6. (F) AT BF & eEUAA T ¥ KNC,Hy), &
g 3T fE S 2, @ F FEA CyHpN
I F@ R | 98 INE T E 2 IHS fawem
F GifAched AdBY |

CH, - CH, - NH - CHj
SO :
C)

Cl

(@) CH, = CH - CN F NH, % ¥ IFaR
NH,, - CH, - CH, - CN 30
NH (- CH, - CH, - CN), 307 &l & | &
it & faed & Fifea fafey |

(M) @) UfEEEZRAE (N = € - (CHy, - ON) &
Ufreiend ¥ 9 Ter Iaed f&ar o

gohdT 2

)

15
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(d)

{i)  What arc the products produced when
phenyl acetate is heated with AlCl, ? Write

the mechanism of formation. 8
(i) What is the structural difference between
Nylon-6 and Nylon 6,6 ? What are the raw
materials of their synthesis ? 7
OH
(a) Resorcinol is heated with NaHCO3
OH
under pressure. What will be the product after
acidification ? 15
(b}  Which has higher stretching frequency in IR
spectra ? Explain,
\C B
) —-L-br
vy
OR
AN
iy -C-Cl
/ 15
(¢} Ontreatment with aqueous HBr, both cis and trans
2-bromoeyclohexanol are converted into the same
product. What is the product ? Explain with
mechanism of conversion. 15
F-DTN-M-DIFB 18 [Contd.]
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(d) What are the reagents (A, B and C) used for the

following conversion :

R R
Lo A
() R-C-C-R —— C=0
[ R/
OH OI1
B

in acetic

5x3=15

tiiv. C¢GH-C-CH, ————» C.H.-C-C-H
6445 ” q 6iis

O acid

1l
O O

. @ C
{(111) —_—
Heat

B. (a) Write down the products of the following reactions

with chemical equation : 5x3=15
(i) Boll,
i) R~-CH=CH; ———=—— Product
(i) H,0,
(ii) R-—ﬁ—H+CzH5—O—C—CHN2
Il
0 O
H®
——  » Product
J
(i) NaHSO
(iii) Cgllg - NS?CIGD ; Product
(i) H, OH
F-DTN-M-DIFB 20 [Contd.]
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8.

() Frfafed saawn & faw s 9feds A, B

3T ¢) 7 # - 5x3=15
R R
[ A R\
i R-C-C~-R — C=0
- R/
OH OIl

B
(11) CGHS*C*C”g i eree— CﬁHr—C—C-—H
I tEfes ST
X 0 0

O 3
C
(it} —_
(= 0le

() frafafga sffFEaet & Iarl & e

g & 919 fefay : 5x3=15
(i) Byl

() R-CH=Cl ——Y>
(1) M,0,

(il R-C—H+CH;~0-C-CIHN,

il {1

0 0
He

—_
CH,Cl,

® o (i) NallSO.
Gii) CeHy - NjCI©w ———— =

(i) I, OH "
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tby Identify the product of the following reaction with

mechanism :

* o / M) C,HAICL,
—_—

15

Product

R/ g, WO

C,H O

() Indene Cylly rapidly decolourizes Br,/CCl,. Only

one mole of H,, is absorbed readily to form Gyl .

Vigorous oxidation of indene produces phthalic

following pairs ?

F-OTN-M-DIFB

acid. What is the structure of indene ? If indene 1s

heated with strong acid, what product is formed 7 15

(d} What are the reagents used to distinguish the

5x3=15

(i) Primary aleohol (C,II;OH) and tertiary
alcohol {1-Butyl alcohob)

641} Cyelohexane and 1-Cvclohexene

{iii}  1-hexyvne and 1-hexene

22
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(9) FrefafEg sl 4 fades & & fan @A
Hiqrre o IS e SEr 8 2 5x3=15

() TAEE  UeEEE  (C,l,0H) T A

-

Teshigid (-=gfed Uedmie)
Giy TRFERTEA SR 1-HRTARTE

(iii) 1-BGEHET (1-hexyne) 3T 129 (1-hexenc)
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Note :  English version of the Instructions is printed on
the front cover of this question paper.




