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Instructions to the candidates:
1) All question are compulsory

2) Figures to right indicate the maximum marks

3) Answers to the two sections to be written in separate answer sheets.

SECTION -1

Q1) a) Distinguish the following pairs of compounds by the spectroscopic
method indicated. [8]
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b) Explain any four of the following: [8]

i)  The M" intensely decreases in going from aromatic to cyclic to branched
organic compounds.

i) Roofing effect can be used to distinguish AB and AX - spin system.

i) Explain the J-values observed in the given molecule

|‘-\C'_
— Hl) J-ab = 5 Ho_
——!\NQ Hq Jaec = 7 Ho

iv) DEPT can be used to differentiate between —CH,, —CH, and
I
—CliH groups

v)  Protons attached to the O/N can be detected by D,0O exchange study.

vi) CIMS is used for compounds giving weak or no M" by EIMS.

02) Predict the structure using spectral data provided. (Any three) [12]
a) MF:CHN
PMR: 5.03(dd,J=8and 1.5 H, 4mm)
5.9(dd, J=13 and 1.5 H,, 4mm)
6.62(dd, J =13 and 8H,, 4mm)
7.22 (dd, J=5.5H,, 8mm)

8.52 (d, J = 5.5H,, 8mm)
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b) MEF:

d)

IR:

PMR:

MF :
CMR:

PMR:

C, H,NO,
2250, 1600 cm™

3.65 (s, 8mm), 3.85(S, 24mm),

6.36 (t, J =2H,, 4mm),

6.45(d, J=2H,, 8mm)

C, H, O,

135 (d), 114(1), 74(1),72(t) 64(t,strr),
43(s), 22(t), 8(q)

C,H, O

2.75(dd, J = 5.5 and 2.6 H,, 1H);
3.0,(dd, J=5.5 and 4H,, 1H) and 3.81

(dd, J =4 & 2.6 H,,1H), 7.4 (b=, 5H).

03) Write short notes on any three of the following:

a)
b)
c)
d)

04) a)

Use of Lanthanide shift reagent in PMR

Factors affecting geminal coupling

Ionization techniques in mass spectrometry

Nuclear Overhauser Effect

Explain the genesis of any four of the following ions.

N @/gﬁcﬂz——cﬂfc%
Y
if)
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SECTION-II

|

05, 43, Vo, 7]

98,84, 70,56

[12]

8]



b)

05) a)

V\ofﬁffg 100, 58 5‘;/qu4,2/4,[
O
1
iv) O 98, Jo_ 5,472
v) CH, =CH-CH,-CH,-Br 136, 134, 55, 54, 39, 27
Predict the major ions in the Ms of the following compounds. [4]

® H
1 1

iif) —_}_Oﬁ /l\/OH

iv)

Assign the given 1H-NMR signals to different protons of compound A.
Explain your assignments using the decoupling experimental data shown.

[8]
7.35-7.25 (m, 7H);

O —Pb 79 1=87H,11)
@ 5.05(d,J=11.7H,, 1H)
() /'K ) g
o= ™~ 1J 5.0(d,J=11.7H,1H)
/{&_—/o 4.31(m,1H),
4.21(d,J = 17.5H, 1H)
4.18(d,J=17.5 H,1H)
4.14(dd,J =9 & 3 H, ,1H), 4.07(t, ] = 9H, 1H),2.29(m, 1H),
0.85(d, J = 7.1H , 3H),0.77 (d, ] =7.1H ,3H),
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Irradiation at 6 4.31 changes to
i)  2.29 to septet
i) 064.14todwith J=9H
i) 64.07 to d with J = 9H_

b) Assignthe CMR signals to the various carbons in the following compound.
Justify your assignments. [8]

27.3(q), 36.3(q), 57.4(q),81.1(s),
94.3(d), 107(s),111.3(s), 117(d),
121(d),122.7(d), 125(d), 127.4(s),
134(d), 142.3(s), 144(s),159.9(s),
162.3(s),181 (s).

Q6) You are provided with spectra of a compound on the next page Analyze the
spectra and arrive at a structure consistent with the data Justify your structure

[12]
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