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e 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.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE arc 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.

Alternpts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempied partly. Any page or portion of the page lefi
blank in the Question-cum-Answer Booklet must be clearly struck off.
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WIS “A° SECTION ‘A’
1{a)(i) TTEFATIEIEEA T pk, W 0 O & #9E § | e Sifem |
pK, value of cyclopentadiene is almost similar to water. Explain. 5

1.(a)(ii) Tr=fafaa difiw (A) 3 edem fafem sfifen § w0 dfs (B) & g0 # 6000
T g wd @ | =men $ifag

1] [ iI:l
[ Ph Ph
(A) (B)
Rate of hydrogen exchange reaction in the above compound (A) is 6000 times faster

than that of (B). Explamn, 5

1.{b) (i) Frafafas e & fifs @ fBRe =09 1 Wweac s fofan |
OH

Write the IUPAC nomenclature of the above compound by assignmg the
stercochemustry. 5

(i) Frafufam e &t o5 o oo & il v =fem =t

(A) (B) (C)
Arrange the above radicals in ascending order of their dimerisation ability. 5
Lie)  afimm e ) Afyw e & wr afifen foata 6 e § dones (DMF) #

7 B ® | =wen i |
The reaction of methyl iodide with sodium azide is faster in N N-dimethyl
tormamide (DMF) than in methanol. Explam. 10
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L.{d)

1.(e)

frfafias St aifiest &% v 3w feesfm sfifien @ =5 ool & fafam
waatis qea foflan

& &

The above compounds both undergo photo-induced electrocycelic reactions. What are
the structures and stereochemistry of the products 7 10

(i) Frafafas sfifen & vy g & gwwm =

(i1)

>
e
———
a ]
el talsd ol
| Ole (:/(
0
(A) (B) {C) (D}

Identify the major product of the above reaction. 5

o1 srfirfimasit 3 ww sifafem & oo Fifg St g+ e & =1 64
ForA o R

(A) Fram 259 Hyemm

(B) =ta feex arfirfiem

(C) | wfafwEm

(D) Tase-Aidroeadt sifhfen

Identify the name reaction which produces nitrogen as a byproduet.
(A) Fischer Indole synthesis

{B) wvonm Richter reaction

(C) Stobbe reaction
(D} Bischler-Napieralski reaction 5
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20a)i) THa Tawm & spmwm & fom A W oond Oifes, h-tafes, @
AA-UES AU W TEEE K

0 0 0
I |

CH, CH,

(A) (B) ()
Based on Hiickel rule, predict the above compounds as aromatic, antiaromatic, and
nonaromatic. 5

1)) Feafafia sfifimmst & wafies o et e 9 o ofs et
AT THiA & SUE OT UEEE &1 |
(A) PhCH,-H* + Bf — PhCH, + *H-Br

(B) jr_,"21'4<f:ﬁ>—<‘:.+ HON ——> fu—@—{%
H-
e
' H\ /
o OO — UG ~X
H

H"
(D) ¢M+h—1®+mm+ﬁ——ﬂﬂ

Identify the above reactions that show primary kinetic isotope effect and secondary

H

kinetic isotope effect. -
2(a)iiy Freffen afefredt 8§ 5o (A) 79 (B) @ we=ife o ofafm feafaf i
= Hhifaw |
]
() < NHOMe LDA | o
MeOH THF,— 78°C
Identify (A) and (B) in the above reactions and explain the mechanism. 5
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2.0b)i)  sfafieaT (A) 6 9 ST (k, T ky) AUEEN (B) § 9w 5@ | =wmem i )

¢ HO HO OH
(4) VHEN _—“k b W

o _HO oo 0H
[H]WTW

The rate of hydrolysis (k, and ki) of the reaction (A) is much faster than that of (B).
Explain. 5

2.(b)ii) MeOH # AgClO, ¥ =m @ (A) st (B) Ht afifEm wm z=w (0)

Tt & | smen Hifdo )
AcD
AcD 0

A
Ach Br M
0 Az 4
)§ A OMe
) 2 9
AcO jp?- /Lu
AL o ()
AcD
0
Br
P
(B)

The reaction of the compounds (A) and (B) with AgClO, in MeOH gives the same
product (C). Explain, 5
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2.(b)(iii) PrfeT s wuf o Frefofim sfafirm & g svm 6 s ffian o3 fenfafy

# =rEn Fifa |

H

\ ) hv

C C o > 7

’,f 11} cis-bot-2-ene

H
Write the major product of the above reaction showing proper stereochemistry and
explain the mechanism. 10

2c)i) Frafafes sfifen & s & s ol 5 feafafn & smen 6 )

D— CH,CH,0Ts —-‘:Dﬂ 7
cal

(Golvalysis)
(Forra )
Write the structure of the product of the above reaction and provide suitable
mechanism. 1O

2c)ii) TEE F mgiwEh wiwams gffEn 8§ afieore weoc2 o) B wEEm
$ifsm | AR wEE B wRRE # s S F s fifm |
Write the preferred position (C-2 or C-3) in electrophilic substitution of indole.
Explain your observation with the help of resonance structures. 5
Ma) =9 F wenm w0 e Frafafes seem & fmosen @ owemn B s
eRit ? s anfdes siE & Iwam W g sren $ifa |

O_.*

Would you expect the above conversion to require heat or light 7 Explain using
molecular orbital diagram. 13

by e 9 Feefafes 0% @ et o 2

0
o |
| =
C—OH HC

e ” |

— * CH, CH
o =
l\/\ H“'{ﬂ'l; Hﬂ.}[,

3 -FPhenyl-4 -pentenal

(i) s=w A=gEd WfE & Fefn #§ ofe of=fn ofifemn & von & wam
F1 |
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(i) 7ol W 15— 4-Faw # ofEffa =9 W F9 § 79 =1 @ (Loss)
TR

(if) [ESTER Ushfer 30 W wel wom) S ggaw w S R d ofezene Wl
o W E

(iv) T8 eqae & e o w fafl |
3-Phenyl-4-pentenal is synthesised in the following manner :

L0}
o l
I o
W |
L~ e~
CH, CH CH,

3 -Phenyl-4-peatenal

(i) ldentify the type of pericyclic reaction mvolved in the formation of unsaturated
intermediate.
(ii) What elements are lost when the intermediate is converted to 3-phenyl-

4-pentenal 7
{iii) Identify the carbon atom in the starting acrylic acid that becomes the aldehyde

carbon in the pentenal.

(iv) Write the steps involved for this transformation. L5
3c) T RENW g S gema & weR foww afufew 1 owsEn ST

(ERraraafEfd) & smem $ifim

Explain the regioselectivity of a Hoffmann climination reaction with the help of

Newmann projection formula. 10
3(d) Trafafas sfufrnsi & wwm o /oot § awn fflee | eww ifee G

a1 femfafy wenfia $ifim

|
(i) HCo G
= H Fa
X s
oo, ]

e
(i) é+f ==

Write down the structure{s) of the product(s) obtained in the above reactions.
Provide suitable justification and propose the mechanisms. ; 10
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4.(2)(i)

4.(a)(ii)

4.(aMni)

4.(b)

4.cHi)

4{c)ii)

Frafafen affem @ = ok w8 wie o+ fl

D=Br
% W {ﬂ} i '-'BTI

Complete the above reaction and write the steps involved in the reaction, 5
frffen el & Fowie 3 dnfdfraon & aofie w & 3 w0 F B
= = oy A
A ® (© D)

Arrange the above alkenes in ascending order of their relative rate of bromination
in methanol. 5

frfiefien sttt = @ W ot s ffif

Ph
>='C EH, THF i b[,n:.%H ®)
Ph

Complete the above reactions and give suitable mechanism. 10
Frerferfiam i it g % ofke s el -

Ve
@ NaNH,

m——
NH,

Complete the above reaction and give suitable mechanism. 10

Frafafas afifen 3§ dgifes = & e el wEitm i m e £ 7
T T Feel i e fafa |
0

\J’L‘-I-EI:[,EHD&!T

How many B-hydroxy carbonyl compounds may be theoretically formed in the
above reaction 7 Write the structure of the products formed, 10

dA & demgne w1 gy fofew | (96 afihen § o @ afis o @
aF )

Write the synthesis of benzonitrle starting from benzene (Hint : may involve more
than one step), 10
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S.4a)

5.(b)

5.¢)

gug ‘B’ SECTION ‘B’

a9 foe dMfirt % 'HNMR den § fi oed (Reee) w1 s s €0 m
wigmt i fafgm fift |

O '&....

(A)

How many signals would you expect in the H NMR spectrum of above compounds 7
Mark these protons. 10

fa= it 7 C=C 7 wmafs Fi gem Sfw T W T T MRz s E
o Fwges wadiaon Sifsm |

CH,
P

Compare the C=C stretching vibrations in the above compounds and give a suitable
explanation for your answer. 10

(1)

(i1)

Tt sfifern sgpm @ A 7an B At & wgefg | Rl of SoRe 6
FEEl & fa B ¥ greisiea o F ageed 4 o il e wwe
T TEE A g7 wiea Am i |

2 mscﬂ—i-‘ﬁ-%hﬁiaﬂ

Identify A and B. The polymerisation of the rearranged product of B, unaided by
any catalyst, gives rise to a ‘synthetic rubber”. Name this rubber along with its
structural formula.

T TS W e AR e W oA A aegat g @ % i v  aud
S §, W ¥ AR 9w § ok g ot § 1 ol & el ww
| Ten g ® | =wen Rf |

When rubber balls and other objects made of rubber are exposed to the air for
long periods of time, they tum brittle and crack. This does not happen to
objects made of polyethylene. Explain. 10
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5.(d)

SAe)

G.(a)1)

&9 (camphor) T LiAIH, TR SIT999 &7 W 90% w01 # OF U fweaa e @
forst Trssieee (OH) ¥ & wA9d | 7@ saaies & fog v gugen endiem 3 |

H,C CH, H,C CH,
Eﬁ = E&
OH
H,.C H,C
o H
Camphor

Reduction of camphor with LiATH, leads to 90% of the isomer in which the OH group

ig cis to the bridge. Give a suitable explanation of this observation. 10
forr afifrnst & seadl & opam fifim 7 Geofaf fefg
I
: by
o C'_
(i) cH, CH,—
phase
0
i’ hv
i —C— Olj———%
tefmpesang
Identify the products in the above reactions with plausible mechanism. 10

i firt 1 wh v = 0 wEE Sl Al T e R
HCI ; 2885 cor's Dy : 2990 emr'; DCL : 1990 ¢! 3 HD 2 3627 em-l.
forsr afifiem % fom =t oftsdq & o ==
HCI + D, — DCI + HD
e =t & = wfilen & wat 5o ooft = smwitfim 2
[Given: h = 6626 x 1074 s
Veloci c = 2998 x 10® ms!
Nj = 6022 = 107 mol™]
The frequencies of vibration of the followmng molecules in their v=0 states are
HC1 : 2885 e, D, 2 2990 cm-'; DC1 @ 1990 cmr! and HD : 3627 emr'.
Calculate the energy change of the following reaction :
HCl + D, — DCI + HD
Determine whether energy is liberated or absorbed.
[Given: h = 6626 % 107% Js
Veloci ¢ = 2:998 x 108 ms™!
N, = 6022 x 102 mol-'] 10

SKYC-B-CHM 10



6.a)ii) =feftm vfe o ofiw =ffe waw (IR) a9 & w9 1725 e T 1740 !
o o v v frar § 1w fasle, spfefte v s (1R) S
H 1750 con! T 1825 cm! R i s fram &) X = wew Wit £ 2

The IR spectra of butyric acid and ethyl butyrate show sharp strong singlet
absorption at 1725 cr! and 1740 cm!, respectively. By contrast, the IR spectrum
of butyric anhydride shows a broad, sharp doublet at 1750 ¢! and 1825 cm!. Why
are these so different ? 5

6.(b)(i) Frfafum sfifrmst 3 sam (=) 6t o firfin .

| (i) MaBH,, H,0, OH"
o= J»—c—ocn, > A
(i) H,0, H

(i) HC=CH, BuLi
(i) H', H,0

*» B
HO

Obfe

@ NoNHG)
E1,0, EiOH

Write the structure of product(s) in the above reactions : 10

6.(b)(ii) FEFE H Efd (mmear) B T AP R 0 avem (EEdEE), e
=y (faivedefies) oo o= (vXffes) agast & #9 sic 5am |

What is meant by "Tacticity” of a polymer ? Distinguish among isotactic, syndiotactic
and atactic polymers. 5
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6(c)i) TF FEE s fww sfeE g9 CH,NO € 98 Feafaiad IR @ 'HNMR
Fragl o €
IR(cm!) = 1690
"H NMR(CDCl,, 400 MHz): & 1-11{t, = THz, 6H), 1-29(d, ] = THz 6H),

2-40 (g, J= THz, 4H), 2-55(1, J = THz, 2H), 2-65(t, J = 7 Hz, 2H),
3-12(septet, 1H), 7-21(d, ] = 8Hz, 2H), 7-81(d, J = 8Hz, 2H)

aif & ween Praffa i |

An organic compound having molecular formula C, H,;;NO gave following IR and
'HNMR data :

IR(enr!) = 1690

'H NMR(CDCl,, 400 MHz) : & 1-11(f, ] = 7Hz, 6H), 1-29(d, J = THz 6H),
2.40 (g, J = THz, 4H), 2-55(t, J = THz, 2H), 2-65(t, ] =7 Hz, 2H),
3.12(septet, 1H), 7-21(d, J=8Hz, 2H), 7-81(d, ] = 8Hz, 2H)

Determine the structure of the compound. 10
6.(c)(ii) e & fafg Tt &1 39% 'HNMR @za # waafi gf wml § agew S
w1 7 fad |

Assign and arrange the lettered protons in the increasing order of thew
chemical shift value in 'HNMR spectrum. 10

7.{a) (i) 2-FrermiraTsfefen -3 s & e fafag )

(ii) “affsierse @ iR v snelia w4t B § ? DNA 5o dfme @
B #0041 wRE @ geg i |

(iii) BTEERA § TAMM SR TR F A RIEEEE e fErs |
(i) Draw the structure of 2 “deoxyeytidine-3~monophosphate.

{ii) Why nucleotides and nucleic acids are acidic 7 Mention the factor(s) that
stabilize the DNA duplex.

(i) Show the hydrogen bonding in between cytosine and guanine base pair. 15
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b)) Pt afifien 8 wf sl ol 6 e Wt o o T et

Feart ¥ |
= .
- Vapour
phase
Identify all the possible products in the above reaction showing the sequential
pathways of their formation 10

70b)(i) 1,3-=qererEs fems s e o v 1a s wa @ | e S 6
suferfs # 366 nm W 1,35 = i R e 0w s w
TEYTH TTEE S |

kv

s Pathl

A

NICHNCO T Cﬁ
166 nom
FPath I —

1,3-Butadiene solution on irradiation with UV light follows path 1 However,
iradiating 1,3-butadiene in the presence of benzophenone at 366 nm follows path I1,
Give a suitable explanation. 5

Te)i) SRR (A), (B), (C), (D) 541 (E) i weamn fafian |

i, C8,, NaOH Sedl,
/l\f\ > (A) > (B)
i Mel
OH
Dhie
Dhdz
(LICL . smer©
CHCI,, 0°C
o OAd),
__lmﬂ D)
COH '

CH,
Py 1dine
@ il ik ke S

Write the structure of the compounds (A), (B), (C), (D) and (E). 10

:
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7)) A fom w srfifien ww W, Frefofles vl @ sm 2

OH
00, o _® C(ﬂﬂ

() (A) 70 (B) # #va Tafag |
(1) wemadl (A) # aifergs § ot saen wa sfafy fafl )
From the reaction sequence below, answer the following questions :

Os0, (B) -
L H »
Q22 w2

(1) Write structure of (A) and (B)
(I} Write the oxidation state of Osmium in the intermediate (A} and its geometry.

OH

5
1icpiiny Frefafm afufmms & (4) =0 (B) & ww=n fafa |
OH o o
o 13 J
z O ———— (A)
OH oy BFELO,
(MeO),CH
HIO,
(B)
Write the structure of (A) and (B) in the above reactions. 5
8.a)i) Trefefas dtfies 4
Nel

LW
(i) % 3k (BN ¥=aem & aud Wiihe HEEE wE H 9eeE e |

(ii) miz=58 WA A A H TE T |

(iii) TR AT & Fmin % 9o =99 T (metastable) frawarll s & miz WA
& wr =l |
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B.(a)(ii)

8.(b)1)

For the following compound :

"4
Ne
K
(1) Identify the site of initial ionization under EI conditions.
{(ii) Draw the structure of ion having m/z =58 value.
(i) Calculate the m/z value of metastable ion formed during the formation of
above ion., 10
sfa® 1 C,H,0 a3 TF #129 & WEAenE g i wWeee g i
Ay = 249 nrn T FEIITEA AT # |
Draw the structural formula of 2 ketone with MF C;H,,0 that absorbs in the UV
with A = 249 nm. 5
(A) Frfafa 4 & 9 @ A 9 s @ Raom ¢ s e W

(B)

At St |
H:-., H-C]. BIF. E}{I ﬂﬂd H:ﬂ
Which of the above molecule(s) will show a microwave rotationzl spectrum 7

Justify your answer.
e 1] 15 16

CO 1 Wo9 YUAeHS #Eaem 3.84235 cm! W %@ @1 wEiE CO W
367337 em! & T | wAe winens fomiE W Fifi

12 16
The first rotational absorption of C O was observed at 3-84235 emr! while that

1316
of CO was observed at 3-67337 emr!. Find their rotational constants. 10

B.(b)ii) Tt At J swrfia WelHl & G sl R (1 in Hz) & s s )

H.>:<'=' Ha -~y OCH,
Cl H,
& &

(A) (B) (C)

Estimate the expected splitting (J in Hz) for the lettered protons in the above
compounds : 5
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8.(c)i)

B.cii)

8.(c)(iii)

ufters whPF ¥ HNMR S0 $ waeen 9% @ # B (-CH,) e
£ S 10 mm K 4w (=CH) fema ® 39 22 mm W 7€ ¥ | whed § $2
it At v % wim & T w1

In the "H NMR spectrum of acetyl acetone the height of the integration curve at
methylene (—CH,) signal was found to be 10 mm and that of methine (= CH) signal
was 22 mm. Calculate the percentage of keto and enol form in the sample. 10

e W g wee dfiet © Frafafen S8 o & Rafee fen s wn
t?

o
n ]

|
CH, C CH,
ca,—cw,” S wd g — ci,—cH, . N

CH, H
(D (IT)

How could the above pair of isomeric compounds be differentiated by mass
spectrometry 7 5

g ]

anﬁmﬁﬁﬁnﬁﬁﬁﬂmmmgﬁﬂﬂmﬁmﬁmﬂﬁﬁt?w
wive (=) T | Shfen & ur s e Sl 6 weeE S

How many fundamental vibrational frequencies would be expected to be observed
in the IR spectrum of CO,? Sketch them. Identify the IR-active vibrations with
justification. 5
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