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4.(2)(1)

4.(a)(ii)

4.(a)(iii)

4.(b)

4.(c)(1)

4.(c)(ii)

ANCE

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 .
P BH,-THF H,0,, OH
/EC — s w22 @
Ph

Complete the above reactions and give suitable mechanism. 10

Frforfaa sifirforar =t @1 = sik Suges fomanfafyr € .

Me

T

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

IS & doATIeEe o avaw fafee | (% sfifen § o @ st wor |
ESE)

Write the synthesis of benzonitrile starting from benzene (Hint : may involve more
than one step). 10
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5.(a)

5.(b)

5.c)

||||||||

gqusg ‘B’ SECTION ‘B’

g fre Aifiet % 'HNMR ®agn § fran i (Reee) &1 sipm oy € 2 @
vt it fafga fifsg |

Me
>—-<: :)—O
/ \—\ A‘ »
© \
Me

(A) (B)
How many signals would you expect in the 'H NMR spectrum of above compounds ?
Mark these protons. 10

o Al § C=C 7= smafy i gorn Rfv o s S F1 i Rz = %
fore Sugen T difvg |
CH,

” p CH,

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

(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 |

2 CH=CH &%, o _HC . g
NH,CI

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.

(i) V& &g Qi AR W A T A qEGIl B AR THE F I g ¥ aud
# T@ IR, A R W A € SR g o € | ool & et awget
| UET e e ® | s hif | ‘

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)

NCE

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
e sfifrmet & Saret & vewm Sifse 9 frnfafy fafeg |
(0]
H hv
(% Al C -~ G rerp——>
Vapour
phase
(6]
% hv
(i) Or— @+ G, =
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
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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 .
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(cm!) = 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 HNMRmﬁwﬁmgﬁm%maﬁﬁ
wa A ford |
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) aﬁﬁz@w@mmmﬁ@%%?DNAw%&wmﬁ
BR & 1o R H S HI |
(iii) mﬁﬂa@ﬁam{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)

LLLLLL

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. 2

Ftfirant (A), (B), (C), (D) a1 (E) & w= frfau |

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

1. Mel

OH
OMe
OMe
mcpba

. (C)
CH,Cl,, 0°C

COH  pyoac),
——>O D)
CO,H :
CH,

CrO,-Pyriding

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
> A >

(D) (A) T (B) F wa fefeq |
(I) weaadt (A) & siflmm & sridieRo saea o st fofag |
From the reaction sequence below, answer the following questions :
OH

e - (1
Pyridine
OH

(I) Write structure of (A) and (B)
(I1) 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
e L A
< DN @a—F 8> R)
g IR BF,Et,0,
(MeO),CH
HIO,
B)
Write the structure of (A) and (B) in the above reactions. 5
8.(a)(i) Tr=forfaa =itfires # -
N/
P
LI

() % 3nS (EI) @€ & ded RO T | 6 qed W |
(i) m/z=58 A A A HI F=AT FAZY |

(iii) JRIh TG & fmfor & R S99 19 (metastable) fiyaeardt 3@ & m/z wH
T K |

SKYC-B-CHM 14
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8.(a)(i1)

8.(b)(1)

||||||||

For the following compound :

/
A~
9@
(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 W @M e € |

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

(A) Freafafea # & SR &1 s geraa goiarcrs @agm fRaron 7 5uy S @
sitfrea dfia | '

H,, HCI, 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 |

1216

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 # sl Wefdt & forg shiftr frated (7 in Hz) &1 s g |

Hy O Hao H, OCH,
>=< 65<°‘ @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 (ID)

CH,

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

Coﬁmﬁﬁgqﬁﬁwﬁﬁﬁasa'qaanqﬁﬁéﬁaﬁmﬁwaﬁﬁ%?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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