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S 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 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.
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QGUs “A’ SECTION ‘A’
1.(a)(i) WTIFANIICIEA &1 pK, A T UM 6 GHF § | ST AT |

pK, value of cyclopentadiene is almost similar to water. Explain. $

1.(a)(ii) frafafaa @tfie (A) & ergom fafma sfifrn & ) 9ife (B) F gomr F 6000
AT 5@ ot ® | e fifvw |

l jo [ io
Ph Ph
(A) ®)

Rate of hydrogen exchange reaction in the above compound (A) is 6000 times faster
than that of (B). Explain. 5

1.(b) () Trafofea difre 6 Bifew wmm fide = ge IUPAC m fafaw |

OH
O

:

a

H

Write the ITUPAC nomenclature of the above compound by assigning the
stereochemistry. 5

(i) Frfafaa wet ot % fgaom avar & R s § =afem + |

F
S n
PhC F—@— ¢ c<

(A) (B) ©
Arrange the above radicals in ascending order of their dimerisation ability. 5

1.(c) afan wurze it Al smaes & ary sififsrn FuAia 6t gom § STrgs (DMF) #

33 Bt § | e i |
The reaction of methyl iodide with sodium azide is faster in N,N-dimethyl
formamide (DMF) than in methanol. Explain. 10
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1.(d)

1.(e)

frafafea a1 difel &y aRa fagaeshia sififsrn & =@ St & Fifem
Tt = fafeg |

> &

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

(@)

(i)

Frafafaa sififoran & Wy Scarg At vewm X -

Cl
0 )
OMe
0 OMe
s lec i ded
OMe
0
(A) (B) © (D)

Identify the major product of the above reaction. S

e arftrfsranstt #F s sfrfsrar A v HifSig St AW =1 Sddae & &9 A
JqH AT § | ‘
(A) ThR e "yaww

(B) =i femex arfirfeman

(C) e afufsran

(D) faser-Ardreasht srfurfsran

Identify the name reaction which produces nitrogen as a byproduct.

(A) Fischer Indole synthesis

(B) von Richter reaction

(C) Stobbe reaction

(D) Bischler-Napieralski reaction 5
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2.(2)(i) THa Fram & sgwEm @ fm dfie @ sAe Wifes, w@-twfes, @
AA-WRAfH IR R T8 H |

O 0 0
. i
A) (B) ©

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

2.(a)(ii) Trafafea sfufrnst & wafie afves et v g e e st
TTE oV F IMUR W UgSH 9 |
(A) PhCH,-H*+ Bt — PhCH, + *H-Br

(B) /o—@—{oJr HCN > /0 //\;\\/ < O;I*
H* CN
q*
© O"O - * /C:c\
H H*

H*
@ © *
(D) d‘NMe3 + OH —> Q + Me,N + H—OH

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

kinetic isotope effect. 5
2.(a)(iii) Traffea afirfirmslt § Serg (A) @ (B) &1 veantie wd wfmfoa frarfafy &
=Tt hifg |
0]
NaOMe LDA

A) ¢— —_—

@) <« eon \/U\ THF,—78°C(B)
Identify (A) and (B) in the above reactions and explain the mechanism. 5
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2.(b)()) FAERAT (A) B ST A R (k, T ky) AT (B) ¥ 9% g9 € | ATEAT HIC |

cl H,0 H

Cl o 0 OH
A NN K, NN NS

cl cl H;0 , HO OH
(B) b W Wl W k, NN

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

2.(b)(ii) MeOH # AgClo, & @y #@fiws (A) ik (B) & sfufsmg @wm s@© (C)

ot § | earen Sl |
AcO
AcO " AcO
AcO Br %)
o AcO 0
/L AcO OMe
o)
A) “
ey
AcO ‘ ¥ /Lo
£
P
C
AcO o ©
AcO
0
/LB:’

o)
®)

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) Frfemt wamam gufa g freafefea sififran & wea e & @ fafeg @ frfafy

H =aren hifvr |

H

\ i) hv
C—=C=—7/—=0 > ?
ii) cis-but-2-ene

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

2.(c)() Frafafea sfafrr & S 6 s ffae 9 Rl R = fif )

AcOH
CH,CH,0Ts ———> ?
heat

(Solvolysis)
(foremae sere)

Write the structure of the product of the above reaction and provide suitable
mechanism. 10

2.(c)(ii) I F FoFgIREN wioedraw srfwfRn # sitm @ (C-2 @1 C-3) f ugEW
HIQ | TG RIS TEEaT AU Ve e S |

Write the preferred position (C-2 or C-3) in electrophilic substitution of indole.
Explain your observation with the help of resonance structures. 5

3.(a) 9 T FAEN w@ fr Frafafea sview & oo ss @ yew i smawsar
B ? SOl aMTfeled S@ & SWENT aKa g ATEAT hiforg |

O__,

Would you expect the above conversion to require heat or light ? Explain using

molecular orbital diagram. 15
3.(b) 3-%FE-4-me B Frafofea a% ¥ wfta e smar @
0
0 L
ﬂ OH H C/C
FEEIEES 2
e A |
Lo - WY
CH, cu C.H,

3 -Phenyl-4-pentenal
(i) Eqw wegad atfie & fmfor # afie afesha sififrn & woR i geem
| K |
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(i) "eFadt @ 3-%fe- 4-Ueae & uRafda =4 | S & & & g™ (Loss)
B ® ?

(if) YEITh Wpfor et W HE g A qeEH K S T F e FEA
9 ST € |

(iv) =0 &9 # fe s=ont s TR |

3-Phenyl-4-pentenal is synthesised in the following manner :

(0]
: |
ﬂ— OH HzC/
ON A ‘
V\ CHZ\ P
CH, CH CH

3 -Phenyl-4-pentenal

(i) Identify the type of pericyclic reaction involved in the formation of unsaturated
intermediate.

(i) What elements are lost when the intermediate is converted to 3-phenyl-
4-pentenal ? :

(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. 15
3.(c) EE WEUW g HI TeEdr @ grend e sfifrn @ e SEeeend
(fvarafiefadt) 6 s fif |
Explain the regioselectivity of a Hoffmann elimination reaction with the help of
Newmann projection formula. 10
3.d) Trafafea afifrnst § ww o /sact 6 @@= fafeg | swgw stfra dfg
a1 forafaft yearfaa Hifsrg |
i
' o]
X
OCH, “
C
N
w C 0 %2

Write down the structure(s) of the product(s) obtained in the above reactions.
Provide suitable justification and propose the mechanisms. : 10

7 SKYC-B-CHM



4.(2)(1)

4.(a)(ii)

4.(a)(iii)

4.(b)

4.(c)(1)

4.(c)(ii)

frafafaa sfafrr @ g & ok ot i ==t = fod |

Complete the above reaction and write the steps involved in the reaction. 9

Freafafea Tt it Fomta & e 6 anfds ) S aRE W § O
= o= A
(A) B) ©) D)

Arrange the above alkenes in ascending order of their relative rate of bromination
in methanol. 3

Frafafaa sfufsramst o wr = ik Sugem ferarfafy 3 .
Fh BH,-THF H,0,, OH
= 2w 2 e
Ph

Complete the above reactions and give suitable mechanism. 10

feraforfaa sifirforar =t @ o ok g fomanfafyr €

Me

LT il

N
- NaNH,
e
NH,

Complete the above reaction and give suitable mechanism. 10

Freafefaa sififsrn & gifos &0  fram g-egl e A o7 qaa € 2
T AT IeATGr h gL ferfay |
(0]

e
\)J\ + CH,CHO —o£-> ?

How many f-hydroxy carbonyl compounds may be theoretically formed in the
above reaction ? Write the structure of the products formed. 10

-ﬁﬁa%ﬁmmé@wﬁﬁm (Feha : sfifsrn § & ¥ st = @

ESE)
Write the synthesis of benzonitrile starting from benzene (Hint : may involve more
than one step). 10
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gus ‘B’ SECTION ‘B’
5(a) 3y fra Afiel F HNMR @agn § fram o (Reee) w1 spmm oy € 2 @

wert @ fafga Fif |
Me
>—-<: :)—O
/ \—\ A‘
© \
Me
(A)
How many signals would you expect in the 'H NMR spectrum of above compounds ?
Mark these protons. 10

5.(b) T Aifie #§ C=C a7 smafa 6 ger Ffg 7o o SR o MR R s F
fore Sugen e dfig |
CH,

“ p CH,

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

5.(c) (i) Trafafaa sifafsran sigsra # A oot B et =t we=rfie | et sft 9ok <
FEEAT & o1 B & qAedafer I & Sgeed 8 uw Rl <@g awar €
T &g H G g aiea A fafg |

Cu,Cl, HCl
2 CH=CH 22> NH - A——=23 1

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.

(ii) mmﬁﬁﬁm%ﬁma@ﬁﬁmw%mm%m
# T@ IR, A R W A € SR g o € | ool & et awget
T UET T B ® | s Hifg | ‘

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

5.(e)

6.(2)(1)

FR (camphor) & LiAlH, R H=a" @R W 90% W 3 Toh g awraad Frerar &
ﬁaﬁm@wa(om%g%w% |mm%m@mmén

Camphor

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

is cis to the bridge. Give a suitable explanation of this observation. 10
frea sl § sad @ veam Sifse o fenfafy fofeg |
(0]
“ hv
(% Al C -~ G rerp——>
Vapour
phase
0
= hv
(i) CHy~ C— CHy e
temperature
Identify the products in the above reactions with plausible mechanism. 10

e tfiret Y SR v =0 FrFE | Hufie AP TH TER ©
HCI : 2885 cm!; D, : 2990 cm!; DC1 : 1990 cm! & HD : 3627 cml.
Frar arfieforn & forg st aftects & o & |
HCl + D, — DCI + HD
Frafia o fe za arfifsrn 3§ st T SFft a1 sanfva 2
[Given: h = 6626 x 10734Js
Veloci ¢ = 2:998 x 108 ms™!
N, = 6:022 x 1023 mol™']
The frequencies of vibration of the following molecules in their v=0 states are
HCl : 2885 cm!; D, : 2990 cm!; DCI1 : 1990 cm! and HD : 3627 cml.
Calculate the energy change of the following reaction :
HCl + D, — DCl + HD
Determine whether energy is liberated or absorbed.
[Given: h = 6-626 x 10734Js
Veloci ¢ = 2998 x 103 ms™!
N, = 6:022 x 102 mol™'] 10

SKYC-B-CHM 10



6.(a)(ii) =fehw ufg o e ke saww (IR) VA F /W 1725 cm-! T 1740 em-!

6.(b)(1)

6.(b)(ii)

R T Foiet s foard € | s fawdia, fefes wemges s (IR) Qg
# 1750 cm! @ 1825 cn! R R srasiiwwr fearar & | Xz swew W@t § 2

The IR spectra of butyric acid and ethyl butyrate show sharp strong singlet
absorption at 1725 cm! and 1740 cm!, respectively. By contrast, the IR spectrum

of butyric anhydride shows a broad, sharp doublet at 1750 cm~! and 1825 cm~!. Why
are these so different ? 5

forafofa srfifrmett # Saag(sit) & @ ffaw -

0}
] (i) NaBH,, H,0, OH_
0 C— OCH, > A
(ii) H,0, H
Me O
(i) HC=CH, BuLi i
(i) H', H,0 i
HO
OMe
Na, NH,(1
a, 5(D) s
Et,0, EtOH
Write the structure of product(s) in the above reactions : 10

ageteh i Rl (awm) ¥ w Al R 7 wwemaen (smEfEeE), TERR
Faer (Rifvsaietaes) au seawn (QRfFes) sgoat & 9= s aarnd |

What is meant by ‘Tacticity’ of a polymer ? Distinguish among isotactic, syndiotactic
and atactic polymers. 5
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6.c)(i) TF FErE A Rrawr smifas g Ci¢H,NO & a8 frafafea IR 9 'HNMR

IR(cm!) =1690

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

Aifie 6 g faffa Fifg |

An organic compound having molecular formula C,4H,;sNO gave following IR and
'HNMR data :

IR(cnr!) = 1690

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

Determine the structure of the compound. 10
6.(c)ii) et & Fafga W = 5T HNMRWﬁWﬁEQﬁW%Wm
A A frd |
H

0" “cH,,

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

7.(a) () 2-rartaraTsiefen-3 Ameehe f s fafag |
(ii) W@WWMW@%%?DNAW%&WW%
@R oA 9T HRA W IeA@ HIT |
(iii) mﬁﬂaﬂaﬁﬂm{m%ms@mmaﬁﬁ@ml

(i) Draw the structure of 2'-deoxycytidine-3-~monophosphate.

(i) Why nucleotides and nucleic acids are acidic ? Mention the factor(s) that
stabilize the DNA duplex.

(iii) Show the hydrogen bonding in between cytosine and guanine base pair. 15
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7.(b)(1)

74(b)(ii)

7.(09)(1)

frwforia srfrfran 3 weft sl Searel ) wewm A S 9T 5T F1 SRS HR

feam 2
Do
Vapour
phase
Identify all the possible products in the above reaction showing the sequential
pathways of their formation : 10

1,3-¢1erEA oo wRIshe foRum W qy 97 SIeRT ot € | Biaifh S &
Sufedfa # 366 nm W 1,3-eTeTEA B W fRUA 99 11 1 IR SR § |
I SIS ST |

hv

/ Pathl " <>
W

\CH)HCO — =
366 nm E M
Path II =

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

Ftfirat (A), (B), (C), (D) 991 (E) &t w= frfau |

i. CS,, NaOH SeO,
> (A) > (B)

1. Mel

OH
OMe
OMe
mcpba

. (C)
CH,Cl,, 0°C

COH  pyoac),
——>O D)
CO,H :

CH,
CrO,-Pyridin
Write the structure of the compounds (A), (B), (C), (D) and (E). 10
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7.(c)G) = Ry wu sfufrn s A, Frafafea vt =1 W T

S 4
S A >
E > ( ) q

() (A) @ B) F ww= fafdw |
(I) weaadt (A) & siflmm & sridieRo saea o st fofag |
From the reaction sequence below, answer the following questions :

OH

0?0.4 > (A) ® , Oi
Pyridine
OH

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

OH

5
7.(c)(iii) Frfafea sffrast # (A) T (B) i w=mn fafag |
OH og o
sl O
> OH ———> (A)
OH OH BF;’Etzo,
(MeO),CH
HIO,
®)
Write the structure of (A) and (B) in the above reactions. 5
8.(a)(i) Tr=forfaa =itfires # -
N/
/\/ Bl
L&

() % s (BD) e & qed VKA JEed & @ 9eaE @ |
(i) m/z=58 A A A HI F=AT FAZY |

(iii) IR ET F Fmtor F A I a1 (metastable) Fraeat sEA % m/z 7
N AT KW |
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8.(a)(i1)

8.(b)(1)

For the following compound :

/
A~
4@
(i) Identify the site of initial ionization under EI conditions.
(i) Draw the structure of ion having m/z = 58 value.

(iti) Calculate the m/z value of metastable ion formed during the formation of
above ion. 10

T FA C,H,0 I Toh A ol SRAAeHF g a0 S RISRFT Feryr #
Amax = 249 nm R FEAMT o= # |

Draw the structural formula of a ketone with MF C,H,,0 that absorbs in the UV
with 4., =249 nm. 3

(A) Trafafea & & S a1 o) gerar qularres @Fgn fearam 7 3u S w
stferea <ifsr | |

H,, HCl, BrF, CH, and H,0

Which of the above molecule(s) will show a microwave rotational spectrum ?
Justify your answer.
1216 1316

(B) CO & WIH YUMIHS SEuNUT 3-84235 cm-! W @l T S@fs CO &
3-67337 cmr! R fe@n | S iAo R W Aif |

12 16
The first rotational absorption of C O was observed at 3-84235 cmr! while that
1316
of CO was observed at 3-67337 cm~!. Find their rotational constants. 10

8.(b)ii) Fraffea it # srafa WefAt & forg siftra frated (7 in Hz) &1 st =g |

Hy O Hao H, OCH,
>=< 6(0 @EH-
H ‘a
cl B,
(A) (B) (©)

Estimate the expected splitting (J in Hz) for the lettered protons in the above
compounds : 5
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8.(c)(0)

8.(c)(ii)

8.(c)(iii)

e TR ¥ 'HNMR @gH i @drcher 9% @1 # Fdieda (-CH,) Rt
# 39 10 mm 3R ¥ (=CH) RFme & 91 22 mm o 7€ ® | whigst & Fd
IR T w9 F wlwE B oEr H |

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

T RN TRt A dfie i frefafe S @ fawfa feam s weRan
72 |

o

0

o |
3 C

CH;——CHQ/ N/ and  CH,— CHZ—CHZ/ Ny

| l

CH, H

(D (II)

CH,

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

Coﬁmﬁ?gqﬁﬁwﬁﬁ%asa'manqﬁﬁa’ﬁaﬁmﬁwaﬁﬁ%?m
IR () ST | N & T sEcen |iR FA S e ] |

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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