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Instructions to Candidates:
. . ﬁ
1. Answer question No. 1 and any five of the remain Qo

2.

1. Answer any Ten of the following.
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Figures to the right indicate marks. . - :

(10%x2=20)
Sketch the MO dlagram of benzene Name and indicate the positions, of its U\’

a.
bands. :
“b. Oultine the Nuj ol mull techmque for recordlng IR spectra.
c. Carbonyl compounds are sensitive to changes of solvent in UV/IR spectra why?
. d. Indicate why TMS is the internal standard of choice in 'H NMR spectroscopy
e. Assign pople s notation for the followmg spm systems
i. ~CH, ‘CHO and
i (L -—"N ), )A
f.  How are first order 'H NMR speactra differentiated from hlgher order 'H NMR
spectra?
g.  State and explain Audier - Stevenson rule.
h.  Deduce the expression for separation of i ions in an ICR MS instrument.
i.  Illustrate NOE with suitable example. :
j. How are the formation of free radical mlermedlatcs rccogm7cd by dymmlc "H NMR
spectroscopy? ,
k. Give the composition of a matrix. Highlight its importance in the MALDI technique

for formation of molecular ions.

[P.T.O.

(¥ Scanned with OKEN Scanner



61923

o Immammm @ A ©)
I, Assipgn the "CNMR chemical shift values for the methylene pre
. i)
R~CH, - (",‘-,'().«('//, ~-CH, =R
W () ) (C)
3 i 5089
ii. & :264 and
o iii. ¢ :22.7 ppm.
N, 2. a.  Outline the empirical rules to predict the 4, of aromatic carbonyl compounds.

b.  IHlustrate the usclulness of IR spectroscopy (0 distinguish thc isomers
2-hydroxybenzaldehyde from 4 - hydroxybenzaldchyde.

¢.  Predictthe A,,, for the following,.

o
X
1.
ii. \b\ and :
, |
i, ‘ (4+3+3=10)

3. a. Predict the prominent IR bands in the [ollowing scquence of transformations :
; 4 . : d H

| e . Cho )
O I g [:::]. “‘"‘fﬁ%’ —_—
ha, fto
b, Write an account of the complementaritics of IR - and Raman spccu:),:copics

¢.  xpalin the phenomena of NMR on the basis of quantum mechanical theory
‘ .

' Mo L _ o . (4+3+3=10
4. a,  Giveanaccountof lhcprmcnplc:md|llsll'|||11c|1l:|li()11 ofan 7I-NMR inst ( )
strument.
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C.

5. a.
b,

C.

6. a
b.

C.

a.

b.

C.

(3). 61923

Deduce the structure of an organic compound from the following data

Mol. form : CGIImO2
'H NMR: § :2.00 (s,2H), 0.84 (s, 9H), and 11.01 (s, lH)

13C NMR : 5 :179.4,48.2,29.8 and 28.2. (4+3+3=10)

 Discuss any two methods for the simp‘liﬁcatioh of complex NMR spectra.

With the help of a neat diagram, indicate the anisotropic effects prevalent in alkenes

A compound has molecular formula C, H,, and gave the following data:

“'HNMR : & :7.01 (s, 1H) and 2.20 (s, 6H).

A}

BCNMR: ¢ : 133.0,130.2 and 19.2 .

Deduce the structure of the molecule and assign the values. (4+3+3=10)

State and explain the first order splitting rules of 'HNMR.

Citing suitable examples, illustrate the usefulness of DEPT. ,
(4+3+3=1 0)

Indicate the importance of nitrogen rule with suitable examples.

Describe the quasi - equilibrium theory. .
Write an account of the application of HRMS to determlne the exact molecule formula

of an organic compound.
Deduce the structure of an organic compound from the following data :

Mol. form : C,H,0

IR : 3019, 2987, 1718 and 1049 cm!

IHNMR: 5 :  7.30t0 7.19 (m, 5H),
2.85(t, 2H, J = 7Hz)
2.50 (t, 2H, J =7 Hz) and
- 2.12 (s, 3H).
LCNMR: s : 207.2, 141.8, 128.6, 126.7, 124.3, 45.0, 293and278

MS : 148 and 91 (base peak).
A compound has molecular formula C, H O, and gave the following data :

ATR - IR : 3500 -2000, 1710 and 1259 cm,

IHNMR : § :13.01 (s) and 8.76 (s) |

BCNMR : § :165.9, 133.6, 132.0

MS : 210 (M*) and 192 (base peak)

Deduce the structure of the com pound and assign lhc values: ..
Write short notes on : OF &R,
i.  "F-NMR spectroscopy. &y Ll BRARY "'m
ii. INADEQUAIL. - .

iii. ESI-MS. )7 (a+6=10)

(3+3+4—1 0)
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