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N.B. Figures to the right indicate full marks
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Answer the following multiple choice questions. [08]

Number of Br atoms are in a compound stiowing abudance of

‘M: M+2:M+4:M+6 as 1:4:6:4:1 in mass spectrum.

@1 ()2 (@4 (@3

Carbony! stretching of saturated aliphatic ketons falls in region Cm’?
(a) 1600-1700 (b) 1220-1250  (c)1700-1800 (d) 1400-1450

In PMR spectrum of benzene signals are obtained.
(@ 1(b)4 ()3 (d)2

The HMBC spectra show .
() '] and f] connectivity (b) °J and *J connectivity
(¢) 2J and *J connectivity (d) *J and *J connectivity

In UV, the highest energy electronic transition is
(&) n—7 (b} n—d" (¢) o (d) 63"

In CI techniques for recording mass spectra, reagent gas used is generaly
(a) Argon (b) methane (c) helium (d) nitrogen

In PC-NMR , p-benzoquinone will give signals.
RON (b4 (03 ()2

At 300 MHz styrene gives first order spectrﬁm.

(a) AMX (b) AX (¢) AX (d) ABM
Answer the following questions. (ANY SEVEN) [14]
Sketch the PMR spectrum for 1- nitropropane by taking approximate 8 value for

each signal and showing appropriate multiplicity.
Explain long range coupling with suitable example.

“Write structures of shift reagents.
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Explain Mclatferty rearrangement takes place in alcohols.

Explain effect of conjugation on absorption of An.x in UV speciroscopy.

Explain Fermi resonance in IR spectroscopy.

Sketch the 'H -"*C HETCOR spectrum for ethyl chloride by taking approximate &
value for each signal.

Do the fragmentation of 2-pentanone based on Maclafferty rearrangement.

Predict fragmentation pattern of diphenyl ether having molecular ion at m/z - 170.

.Answer the following questions. ' [06]

A compound gives following data in its mass spectrum, deduce structure of the
compound.
m/z - 129 130 131 132 133 134 135 136 137

Relative 30 100 31 98 12 32 1.7 3.5 0.07

Abundance

Explain chemical ionization method used in mass spectroscopy.

Explain fragmentation pattern for aldehydes and acids using Mclafferty rearrangement. [06]
OR

Answer the following questions.

Explain homolytic and heterolytic cleavage of single bond in mass spectroscopy.

Derive, miz = B2V,

'Answer the following questions, ‘ ' [06]

Write short note on D,0 exchange in PMR.

Define NOE, explain with suitable example of distinguation of isomers using
NOE-PMR spectra.

A compound with molecular formula CsH,50 shows following signals in its {06]
proton coupled *C-Specta, interprete the data and dssign the structure.

618 (quaﬁet, 6H), o -—28 {quartet, 3H)
842 (doublet, IH), &-212 (singlet)

OR
Discuss the use of symmetry operations fo. ciecking the chemical shift
equivalence between protons in PMR spectroscopy.

Do the *C-NMR chemical shift calculations for the following molecules. [06]
i) n- butanol
ii) 3-me-pantane  iii)  P- Amino toluene
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‘Sketch proton decoupled *C-NMR , DEPT-45, and DEPT-90 spectra for the [06]

following compound.(use & value assigned in the structure)
CH, 22
132 Ve
120 29

117 25
141

21 HiC CH, 21

, OR
An organic compound with molecular formula CoH,005 exhibits the following spectral data. Interpre

deduce the structure of the compound.

IR: 1745, 1225, 749, 697 Cm™'
UV Apax 268, 264, 262, 257 nm

. "TH-NMR: § - 1.96(3H, S) ,5.00(2H, S),7.22(5H, S)

Answer the following questions. | {06]
Write a short note on Fermi resonance.
Explain short range couplings.

Calculate Ayax for the following compounds [06]
(1] [2] [3] )

HO,

=

O.
OR

Discuss important characteristic vibrations observed in nitriles.
Calculate stretching frequency for C-C bond.
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28502060
1350-1470
3020-3080 (m)
675-1600

Alkanes

3900-3100 {m)
675-870 :
1640-1689 (v '
Aromatic rings 1500, 1600 (v)
sthers, carboxylic acids, esters
Aldehydes, ketones, carboxylic acids, 1690- 1760

csters
Monomeric alcohols -Phenats
Hydrogen bonded aleohols, phenals
Carboxylic acids

3610-3640 (v)
3280-3600 (broad)
25003000 (Broad)

3300-3500 {m

11851360 ,
2210-2260 {v
1515-1560
1345-1385

Nitriles
Nitro compounds




Charaeteristic absorption for diepes

Base value for heteroannular diene
Base value for homoanmlar dienc

Tneremgals for *

Dogble bond ex!énding‘conjugalio:z
Alkyl substituent or ring residue

Exocyclic double band
Polar groupings: OAc
' OAlk
SAlk
Ci, Br
NCAlkS,

Solven! corection®

24,
253
+130
+5 -
+5.
+{
+&
+30
+5
+60
+0

—_—

Aeaic = Total’

Characteristic absorptien for substituted

- benzene derivatives

AL

ArCORMrCHO/ArCO,H/ArCO,R {rm)

Parent chramdphore: Ar = CaHs o

-G = Alkyl or ring residue, (e.g., ArCGR) 245

G = H, (ArCHQ) . 250
G = OH, OAlk, {(ArCO,H and ATCOR) 230 -

Increment for cach substituent on A -

~—Alkyl"or ring residue &, m- 43

) . p- +10
© —=OH, —OCH,, —0AIx o, m- . +7
fia 25

—C~ (oxyanion) o- 4711

me +20

p- +78*

—Cl 0., m- £0

p- +10

—Br O, m- 42

P +15

—NH; ) o, m- 413

) - P + 58

—NHCOCH, Gy me- . +20

: A P- +45

B _—NHCHJ 7 p- +73

£ m=N(CH,), Qjrm- 429

- +8%

) E‘Eﬁamﬁeﬁsﬁg absorp

tiom for o, ﬁ«unsi&umtﬁi .

carbouyl compeonnds
ET‘_
’ 8 B
L1 LT1 T
B—C=(C—C=0 and 6~C'=CHC=Q+~C=(
Enone : Dieaone .
" Base values (nm})
Acyelic a,f-unsaturated ketones 215

Six-m;,rhbcred tyclic a,f-unsaturated kefones

215

Five-membered cyclic «f3-unsaterated Ketones

::‘,,G-Unsa{uralad aldehydes

a,fi-Unsaturated carboxylic ecids and esters

Ancrements for

Daouble bond extending conjugation

Alkyl group, ring residue  «

Polar groupings: —OH

—CQAc
- —0OMe

—SAlk
—C

—Br
—NR,

Exocyclic double bond
Homodicne component?

B8

¥ and higher

o

R
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.02
210

135 -

136
+10
2
+18
i ————— 435
‘ +30
+ 150
+ 6
+35
+30
+17
+31
1-85
15
+12
+25
130
+95

[~

+35 |
+38
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+351

+31

+1i
+ 30
<64
+3
+26
- 6

+i8

+17
+38

424
+107

+4
+31

51
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BC shifts for substituted benzenes
Base value for benzene js 128.5 ppm

34S5{. 310 {Cizs
157.3 (CHp, 1983 {50y
BB (G, PR
G448
E0.7 (G, 65,9 (T,
VRS (Comgy)
540
M & o
%ﬂv = =4 =32 229034, 1657 (CE@@E
' % 983 12 +04 258 10
g@g, +7.8 @A -~ +28 248 (THLY, 1807 {Cen)
&ﬁ, +9.2 +13 =83 +313 1884 (Ce=t3)
% ~34 8 +07 &7
EOR 425 +33 E3i ] +43 LT
g@m +29 +13 =01 T ShR(CE), 1868 {Co=0)
9 * 1683
[a's] +44 +28 04 +10
o
tﬁﬁmj +5.0 -§A %) +34
Caap =360 +38 +86 +43 1195
NH, +192 ~12g +1.2 ~8.5
R, 24 =187 +D3 =118 83
BEHOCRE, S8R -48 +02 =55
MO, +405 =53 +09 +6.0
Ne=l=0 +$&7 =34 +342 ~28 s
F +85.1 =43 + %8 “4.5
& +64 +0% =10 20
Be =54 +id F23 LS Eil
f ~32% +88 +26 =%3
R +26 =33 484 +34
54 - +2.3 +05 +02 =33
§CH, +10.2 ~-13 =84 ~35 1se
. 183 =23 +BA +33
B, +134 +44 =31 1.1



