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UESTION 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, T. HREE are to be attempted choosing at
least ONE 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 medium other than the authorized one.

Coordinate diagrams, wherever required, shall be drawn in the space provided for answering the question
itself.

Unless otherwise indicated, 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 chronological 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 answer book must
be clearly struck off.
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Q. l(a) ﬁﬂﬁlﬁmﬁﬁﬁwwéﬁﬂﬁﬁmﬁ#aﬁwaﬁmm%?wwaﬁmi
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‘Which one of following ions is..expected to be aromatic ? Explain the reason. Draw
.additional resonance structuresi.for the aromatic ion.

-
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2-Methylcyclohexanone can be converted to two different enolates by appropriate choice
of reaction conditions. These on further treatment with methyl iodide can yield
2, 6-dimethylcyclohexanone and 2, 2-dimethylcyclohexanone. Account for the formation

.of these products. ~10

(fmae) it Pe (k<de) wﬁaﬁ‘uﬁﬁsﬂtmm@ﬁﬁmﬁm w7T).
Wlﬁﬁmﬂﬂﬁmﬁmﬁmm.

+ N, CHCOOC,H, -03.cqulv. CUCN_, o

Give the geometry and the hybridization state involved in singlet and triplet carbenes.

~ Predict the product in the following reaction :

|
f
|

+ N2 CHC00C2H5 0.5 equiv. CuCN y 7
10
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Q. 1(e)

Q. 2(a)

Q. 2(b)

Q. 2(c)
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How do you account for the fact that Dieckmann cyclization of diethyl 3-methyiheptanedioate
gives a mixture of two B-keto ester products. What are their structures, and why is a
mixture formed ? 10
Preafafes sfafemsl & Of@amawd & Peiv & @Eigam ange @t g s
I GIEIE

CH; —

2 L—> A

Predict and account for the formation of stereoisomers in the following reactions :

CH; —

- — A

10
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S ! affFm 7 & R w Rdus wrss # e qEw w2
How do you account for the fact that 3-bromo-1-butene and 1-bromo-2-butene undergo
S\! reaction at the same rate although one is a secondary halide and the other is primary ?
' 10
g gl (A Weew) 3 go A weeagt Pl qaRe O wweg & R Fww
q Yo R FaRkE O qow o-loRRe ol 3 gEea s @l 8 g
Give two important methods of generation of free radicals and explain why allylic and
benzylic radicals are both more stable than non-allylic radicals. 10
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Q. 2(d)

Q. 3(a)
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(111) & —2 49

Predict the product and identify the product/s in the followmg reactions :

(1) 7N AA
—22_ 59
D
0
/\/\ (
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(i) — L 50 =9

I CH, | ‘ o -
A 0 |
(iif) —
N ' 15

1, 3- 2R W HCl & ¥1a st ool & & e I &3 31 S99 Ioal @
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The reaction of 1, 3-butadiene with HCI produces a mixture of products. Write those
products. Among the products which one is formed preferentially in the early stages of

the reaction ? What does this indicate ? What will happen to the product mixture as a

function of time ? ' 15
LGS mﬁﬁﬁﬁqmﬁmww(ﬁfmaﬁtﬁﬁﬁaﬁw)%@
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Acetolysis 9
OBs
H
Acetolysis
i N
H
OBs

[Bs = S0, O )—Br]
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In NGP reactions enhancement of rate and retention of configuration is observed. Explain
why. Also predict the product/s in the following reactions with justification.

Acetolysis o
OBs .
H
Acetolysis
H-
OBs

[Bs = $0,— O)—Bi] 20
Q. 3() ¥ A ¥ sffkmell F T Ak R dfslaErd w1 i wmeg dk 9T
f__qiT'('UT A waRe

H
P,
%
q9 Faga frde

Predict and account for the different regioisomers formed in the reactions given below :
H

H CH, . Base
!

Neo-menthyl chloride

H
H CH, __ 8 ,,
s
%
Neo-menthyl xanthate 15
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Q. 3(c) ﬁqﬁé}qaﬁmﬁtﬂ?%%ﬁﬂﬁw(ﬁ%ﬁw ﬁmﬁmwaﬁmﬂﬁﬁ?

Q. 4

Prowor ¥ wit wd o (@w) = fifi

NH 1. CH,I (3ft)
2. Ag,0O,H,0
3. A

What product would you expect from Hofmann elimination of a cyclic amine such as
piperidine ? Write all the steps involved in the elimination.

NH | CH,I (excess)
2 AgO, 0
3. A : 15
i YAEREES ® WY WSO # Seu-TesT HrHiET, ﬁrﬂ—zqﬂ?%w

AT @ o @ e wgd 39 & B Wi - Fel F ST
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Diels-Alder reaction of cyclopentadiene with maleic anhydride is much faster than the
reaction of cyclopentadiene with cis-2-butene. Account for the same on the basis of
HOMO-LUMO energies involved. o | 10

Q. 4(b) Srea e IR F A ot A ARehdAReRAT F1 @ e ity Prearied

Q. 4(¢)
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Explain the origin of regioselectivities observed in Diels-Alder reaction, Predict the major |
regioisomer formed in the following reaction :

Y A - - 10

N -
N COOCH,

wg'ﬁew%muﬁ{mﬁmﬁﬁwﬁam%m IJUgERS TEN/AEH S GAC
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(i) 3 IOF A SEC-IpE-gimea H AT o wvAT)

Suggest suitable experiment/technique to establish the following with suitable example :

(i) Detection of suspected intermediate

(ii) Differentiate between intramolecular and intermolecular mechanisms. 15
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Q. 5(a)

Q. 3(b)
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HO
+Ph,P = CHCOOCH,CH, _E9H__, o
O CH,
0
Give mechanism involved in Wittig reaction. Comment on the effect of stabilized and
non-stabilized ylids on outcome of stereochemistry in the reaction. Predict the product in
the following reaction : '

HO
+Ph,P = CHCOOCH,CH, _E1_, 4 s
\ /oo
0
WIE—d
SECTION—B

() Preafafea sgeel (dfed) & gAvEdl oRE A EEE w1 @it IR
e <ee, war ol s dftrerde

(ii) Tre-6 IR PaOR qg P wew (AR B e gwoemers wnow et
AR :

(i) Draw the structure of repeating unit of following polymers :
Neoprene rubber, Gatta Percha and Polystyrene.

(ii) Sketch the synthetic route for monomers of Nylo;l-6 and Kevlar fibres. 10

RE-zie Rel-argeiARyT g 8 7 ARl wieedw (adiise) F
i aitEe SaRy) et ffen § anmeen SoE @ qEigAT amsg

2
3 9 hv 4
g§ =— °
4
7
5 6

What is cis-trans photoisomerization ? Give mechanism involved in the isomerizations of
alkenes. Predict the equilibrium product in the following reaction :

2 1 -
3 9 hv o
g = 10
4 R
7 .
5 6

*



Q. 5(c) mﬁiﬁwwm@aﬁﬁmﬂwﬁﬁmmﬁaq—ﬁ?ﬁmm@ﬁﬁm

tepren g w2 Prealiw s ), v ARe-arEmR S ORm-arge
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/ CH, - (i) B, H .
‘ (i) H,0,, NaOH
E)'(plain why hydroboration-oxidation protocol gives anti-Markonikoff’s alcohol from

unsymmetrical alkene. Complete the following reaction giving predominant stereoisomer
and regioisomer.

| / s o s, , s | 10
(i) H,0,, NSOH

Q. 5(d) Fﬁﬁﬁﬂﬁﬁﬁ%ﬁﬂﬁ%ﬁﬁﬁhﬁﬁﬁ%ﬂaﬁﬂmm WAt § g i

Q. 3(e)

Q. 6(a)

(@i Fa2z) N gewa ¥ veAH P W AN & 7 FUA WE H IR TG

Ph Ph
@ C= C/Ph i C= C/H
~ /
| H u H Sph
| B
' Ph Ph
. N H N A
(ii) e =c_ A L=
H H H CH,

Whlch of the following two pairs of sterecisomers can be distinguished with the help of
couplmg constants in PMR spectroscopy ? Account for your choice :

Ph Ph
o) e - <Ph and Lo <H

: - e - '

| -H/ H H Ph

Ph Ph.
W - P ad k- c<H
el el _ '
| H \H H CH, - 10

|
WA F i AR TR 19, 20 IR 30 FEAE W @ Rwdt yege #Hifng
Classify the proteins. Give a note on their 1° 2° and 3° structures. 10
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(i) Prafafen A 3 R Rfrr s&ffE sEeionl [v C=0]F T @Ry

O O O
@LLCH} ©/LLBr @J'Loc H
1683 cm™! 1812 cm™! 1720 cm™

(i) Give major m/e peaks for 1-phenyl-1-butanone. Give mechanism involved in the

formation of McLafferty rearrangement product for the same. 10

(i) Account for the different carbonyl absorptions [v C = O] for the following compounds :

cpliegiiogy

1683 cm™! 1812 cm™ 1720 cm™ 10
Q. 6(b) RNTATY ¥R FEIT F FTERK F I M@ qEe, T@tEA FARC
Draw the structures of DNA and RNA with all four bases. 15

Suggest appropriate reagents/conditions, with justification, for the desired chemical

transformations shown below :
H

H
OH _OH
Ol 0 = Clas
oM y CH}& “H

YH .
~-H CH,
| CH, ~" o
“OH 0O 15
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Q. 7(a)

Q. 7(b)

Q. 7(c)

Prefefea gl sidst & amu W, WA wHE CgH, 0, & Niw : = Fow
Y

(i) UV (EtOH) : A__ 268, 264, 257, 243 nm

(i) IR : 1745 §9-1, 1225 g81, 749 |41, 697 ¥4

Gii) '"H NMR : 8 7.1 = 7.3 (m, 5 H), 5.0 (s, 2 H), 1.96 (s, 3 H)

(iv) &9 m/e 3 150, 108, 91, 43.

Assign structure to the compound with mol. formula CoH, ,0,, on the basis of the following
spectral data :

(i) UV (EtOH) : A 268, 264, 257, 243 nm

(i) IR : 1745 em™, 1225 cm™!, 749 em™!, 697 cm™

(iij) '"H NMR : 6 7.1 - 7.3 (m, 5H), 50 (s, Zﬁ), 1.96 (s, 3H)

(iv) Mass : m/e ions : 150, 108, 91, 43. : 15
() 9@ (PVC), T (PET) 3 wedlisnT (SBR) & A& Theh- ol L@ a15¢ |
(i) ATEENT-6, 6 F whaw (RAW) F forg wiweles, 7ot w1 YenRem FRC)

(i) Draw the structure of repeating unit of PVC, PET and SBR.

(it) Sketch the synthetic route for monomers of Nylon-6, 6. | 15

Prefafee TP wwael # R SR sfvels gamg o aibiea (P vea

HIY
' OH 0
O 0
OH 0

H3COH2C H3C0H2C

(i) o

O o)
9 0
(iii) -
0 | O

” OH
(iv) / —_ ?
HOH
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Q. 8(a)

Q. 8(b)

]
Suggest suitable reagents and provide mechanism for the following chemical
conversions : '

OH O

o C1 - O
0 O
OH 0

H,COH,C H,COH,C

?
—_

(ii)

O
. 0
(iii) — &
O 0
0 OH
(iv) / —?
OH
HH

Prefifes et # R 'H NMR 98 &1 qaf{aa @y
G 1997

(i) 1-fFTse-1-909ata |

Predict 'H NMR spectra for the following compounds :

20

(i) 1-propene
(ii) 1-phenyl-1-propanone. 10
T A (T Q) ¥ Preaiiea e @ Rig sier R @9 9)
N gEla Mg

CH,~CH,
JORE®

H,CO

Predict the base peaks for the following compounds in mass spectroscopy :

CH,CH, o @
and

H,CO

C-DRN-N-EIFB 11



Q. 8(c) ARar wre I1 affbm & wnfere wibea (wdfrsw) yege #IRm R Freaffea sifsdsa
# IR OqETAA ARy
0

: Ph
(I T 7
!

Give mechanism involved in Norrish type II reaction and predict the products in the
following reactions :

10
Q. 8(d) ﬁﬂﬁ%ﬁw%mmﬁmmﬁﬁq:
‘ H
OH
Na/lig. NH3 0
! )
Proylde mechanism for the following conversion :
H
0
| 4 OH
Nallig. NH;
H
H 5

Q. 8(e) Wﬁﬁ&gﬂﬁﬂwﬁwm%?éﬁ?ﬁ?ﬁgwﬁFWﬁmmaﬁtm
‘ \ﬁ??ﬂ?—ﬁﬁﬁﬂwmﬁaﬁ’r%? :

'What is condensation polymerization ? Give structure of repeating units in terylene and

show how terylene is obtained. 5

Q. 8(f) amgwed (wfcnftcad) A awgel ( aﬁﬂm)%ﬁawﬂﬁm%mw
|

Uiustrate the difference between thermoplastics and thermosetts. 5

Q. 8(g) PreAfefm M & Rrg A, B oREeT A
O
Calculate Aax TOT the following compounds :

QQOO
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