Q.P. Code :21420
[Time: 3 Hours] [ Marks:75]

Please check whether you have got the right question paper.

N.B: (1) All questions are compulsory

Ql) a)
i
ii
iii
iv
v
vi

Q1) b)

(3
(4) Spectral correlation tables are allowed

Answer all the sub-questions together and in order

)

(2) Figures to the right indicate full marks
)
)

Answer any four ( 1 mark each) 4
Calculate the index of hydrogen deficiency for CioH14N;

Predict the number of signals in the 3C NMR of
CH,

O

CH,

Predict the number of signals in the *H NMR of Cl,CHCH,Br

Draw structure of the ion responsible for peak at m/z=46 in the mass spectrum of 2-butanol .
Predict two characteristic IR frequencies of benzoic acid.

Name a simple spectroscopic technique which will help distinguish between

¢

Answer any eight (two marks each) 16
Predict the UV Amax for

3

e

Predict the UV Amax for

%

How will you distinguish between the following by *C NMR spectroscopy?

Cl

CIOCI
and

Qg
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Q.2

Vi
Vii

viii

a)

b)

Q.P. Code :21420

How will you distinguish between the following compounds by IR spectroscopy?

0 o)
Ha H,
C -CHy @C ~H,c—-o-H

How will you distinguish between the following by mass spectrometry?

O
H;;CQLN,CH3 HSCVkN,cm
CH, H
Depict two fragmentation pathways for 1-phenyl 1-propanone.
Predict the *H NMR spectrum of toluene giving & values, splitting pattern and ratio number of proton
intensities.
Distinguish the following by IR spectroscopy-

Hel Fel
H3C_C C O_CH3 and

In benzaldehyde, two of the ring protons have resonance at 7.87 ppm, and the other three have
resonance in the range from 7.5 to 7.6 ppm. Explain.
Assign the vibrations for the following IR bands, 1550 and 1745 cm™.

Answer any five questions (5 x 7)
Predict IR spectrum, 3C NMR and *H NMR of —

H, QO  H,
Nn=c-c ALo-c”cH,

How will you distinguish between following compounds using any one spectral technique. Give
distinguishing spectral characteristics. If mass spectrometry is used one fragmentation pathway has to
be depicted.

CH3 CH3
; _0 ; _O
) HsC” CH;  H,C7 “CH,

o O CHg
H3CJ\(\CH3 H3CMCH3
CHs

A compound with molecular formula C4HsO> has the following spectral data
IR: 2983, 1743, 1243 cm’™?

'HNMR 6 4.3 (q), 2.1 (s), 1.2 (t)

Deduce the structure and depict one mass fragmentation pathway.

i)
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Q.P. Code :21420

d) Anorganiccompound containing C, Hand O, has molecular weight 150 and has characteristic IR bands
at 1680, and 1250-1000 and *H NMR at 8§ 7.8 (d, 2 sq), 6 7 (d, 2sq), 6 3.9 (s, 3sq), 6 2.6 (s, 3sq).
The 3 C-NMR shows 7 types of C at 200, 163, 131, 130, 114, 55 and 26 ppm. Predict its structure and
justify your answer.

e) Compound with molecular formula CsH1,0 has following spectral characteristics
'H NMR Shift ppm (splitting, Area) : 2.4(s:D20 exchangeable,1sq), 1.4(qg,2sq), 1.1(s, 6), 0.8(t,3sq)
Deduce the structure and predict **C NMR for the same.

f)  Predict the *H NMR and mass spectrum of the following compound

- on

Depict two fragmentation pathways for the molecule one involving fission and the other
rearrangement.

g) A compound, with formula CsHgO4, shows strong absorption at 1734 cm™*and 1745.cm™. Also
it has several strong bands centering at about 1200 cm™ in the infrared spectrum. The *H NMR
shows following characteristic signals.

'HNMR &4.2(q), 3.4(s), 1.3(t)
Draw its structure.

Q.3) Answer any five questions (4 marks each)
a) Distinguish between the following compounds using suitable spectral techniques

b) Identify the compound with molecular formula Ci0H14 showing following spectral information
1H NMR 7.2 (4H, s), 2.6(2H,q),1.25(3H, t)
13C NMR 141,127, 28, 15
c¢)  How will you distinguish between cis and trans isomers of CHsCH=CHCOOH.
d) Draw the structure a compound having molecular weight 116, which meet the following
(i) 'THNMR data- 6 11 (1H, s), § 2.6 (4H,t), § 2.12 (3H, s)
(i) IR : 3333-2850, 2965, 1715, 1200 cm™
e) Predict IR, 3 CNMR spectra for 3-Methylbutanamide.

S
NH»
f) A compound with molecular formula CgHsO show *H NMR signals at 6 8.1 (t), 7.2(s), 2.6(d) ppm.
The IR bands are seen at 1720, 2800-2710 and 1600-1500 cm™. Identify the structure and justify.

g) Depictthe fragmentation pathways in mass spectroscopy one by fission and another by rearrangement
for heptanal.

3k 3k 3k %k %k %k %k %k k k
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SPIN-SPIN COUCTING CONSTANTS
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Conjugated dienes & Tnenes, Solvent: Ethanol

Parent value for Butadiene system -| 217 nm
or acyclic conjugated dienc

Acyelic triene . 24Som . ..
Homoannular oonjugatcd diene 233 nm ;
 Hetroannular conjugated diene 215 nm,

Increment for each subsumcnts

A.lkyl subshtucnts or ring rcstdue Snm

Exocyclic’double bond - .| 5nm
-‘Double bond extcndmg corijugation | 30 nm

: Y Auxochrome -~ =
-OR - {+6nm
SR - |+300m
~Cl, -Br- r +3nm -
NR; _ [ +60 nm -
-OCOCH;- - LR

‘Woodward. Tieser rules for aﬁ—unsamrated carbonyl comngunds.
a) Parent values =

aﬁ-unsaturatcd acyclicorsix. = ] Zlﬁﬁﬁ' _
membered Ketone i 1 .
| af-unsaturated five membcrcd rmg 202 nm
 ketone - o
af-unsaturated aldehydc . 207 om
| P)lncréments
i)' Each alleyl substituents or ring rwzdue i
At-q position”  © 10 nm, ..
Athosmon 1120m
At gamma and higher posmon ~ . |18mm..
ii) Each exodyclic double bond - | § nm-
ili) Double bond exteading =~ - |30nm
conjupation S
Tiv) Homoannular conjugated {39 nm
‘diene o ) )
Auxochromes | ‘ Positions .-
I-0H . 35 130 L .50
~OR. -~ - 35 ' 30 N 17
._SR ! 1w o . 85 ' X : . B IS
£OE0GCH, 6 . |6 6
Cl.. . . . 15 (12 e
1 -Br et 25¢ . 4 30 e A=
"NRI N s K 95 T
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