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2023
M.Sc.
4th Semester Examination
CHEMISTRY
PAPER : CEM-401
{ Spectroscopy )
ult AMarks + 40
Time : 2 hours

The figuresin the right-hand margin indicate marks.

Candidutes are required to give their answers
in their own words as far as practicable.

Hllustrate the answers wherever necessary.

Answer [rom all the Groups as directed.

GROUP—A

1. Answer any four questions from the following :
2xd=8

fa) What is the [ull form of DEPT? How 1s it
uselul?

/264 { Turn Ouver )



(bj

{c)

()

/264

fe)

(7

ta)

(2)

Compound B shows oniy one "H-NMR peak
at d = 2:2 (18H, s). Suggest a probable
structure.

low can vou characterize A, B, Pand Z
form of DNA by circular dichroism
spectroscopy’?

B
Establish the relation Ep =——7
2M,C

the symbaols have their usual meanings.

, where

How does spin-lattice relaxation affect the
NMR peaks?
FHow will vou distinguish between I and I1
bv 'H NMR?

GROUP—B

Answer any four cuestions frem the following

Fxd=1¢
An organic vompound having molecular
formula CyH 0, shows fellowing
spectral dara 11 NMR-3(12:7. 1H, brs); 878,
1H, &4, J = 18 Hzj, §{7-56, SH, m}; 816-43, 1H,
d,J = 18 Hz), IR-1680 cm™!, 2520-3070 cm™!
(broad), Draw the structure of the
compound.

{ Conttniued ;



(b)

(c)

(d)

(e)

/264

(3)
How will the NMR spectrum of an
organic sample recorded in a 400 MHz
NMR specrrometer differ from the NMR
spectrum recorded in a 100 MHz NMEK

spectrometer?

For the compounds K, [Fe(CTN),| and
K, [Fe(CN) |, two types of Mdssbauer spectra
are observed. One spectrum shows a
doublet whereas the other shows a singlet.
Assign these spectra to the respective

compounds.

What s the McLafferty rearrangement in
the mass speciral fragmentation of organic
compounds? Give examples. Using
appropriate deurerium labeled compound,
prove that in Mclafferty rearrangement
always y-hvdrogen transfers.

An organic compound having molecular
formula C.H 0 shows following spectral
data 'H NMR & : {6-2, 1H, d, J = 17 Hazj;
3 (5-4, 1H, m, J= 17 Hz); & {2:3, 3H, s);
8 (19, 3H. dj, IR-1685 cm™, 3020 em™',
UV-VIS & (KtOH} = 277 nm, ¢ = 4600.

Max max
Draw the structure of the compound.

{ Turn Over )



{4)

{f} What is NMR shift-reagent? Give an example
and explain the mechanism of its activity.

3. Answer

GROUP—C

any two questicns from the following :
8x2=16

{a) Compound P (Cg11,,0,} shows the foliowing
"H NMR speetral data : 'TT NMR (8] : 680

(s. 2H), 425 (q. J = 7 Hz, 4H)

130 {t, J=7

Hz, 6H). Suggest a possible structure with

expianation. &

(b} (i) n organic compound having molecular

tormula C,H, O, shows a very strong IR

band w 1720 »m | and onlyv one singlet

signal in its 'H nmr spectra. Draw the
structure of the compound.

(i) An  organic compound having

fc) i

()

/264

molecular formula C | H,,0, shows
following spectral data 'H nmr-3 (8-0,
2H, m); 8072, 311 m): 8 {52, 1M, m);
3(1:3, 6H, dj, IR- 1730 cm™', 3050 em™!
and 2950 cm ', Draw the structure of
the compound. 4+4=8

Write short notes on different tvpes of

pelarized light.

What are the characieristics CD band

observed for the identification of alpha

helix., beta sheet and Random coil?
F+4=8

{ Continued |



(5)
{dl A compound having molecular formula
CsH, 05 shows the iollowing 2D COSY NMR
gpectrum. Assign the structure. 8

iq, 2H id. 3H| {t. 38)
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