Paper / Subject Code: 69522 / Advanced Spectral Analysis

Duration: 3 hours Marks: 75

I. Do as directed 20 M
Predict m/z of molecular ion of ethyl bromide

Predict m/z of base peak for acetaldehyde

Predict the number of signals in the 3C NMR of cyanobenzene

Give an example of a molecule containing D20 exchangeable proton/s

Calculate index of hydrogen deficiency for C7H7NO>

Predict the number of signals in *H NMR of

R oA

7. Predict the characteristic IR frequencies of -
H——C=—=C—CHs
8. Will this compound undergo McLafferty rearrangement?
9. Give one application of GC AAS spectroscopy
10. Give examples of any two sorbents used in HPTLC plates
11. Name any two anionic exchangers
12. Give any one difference between Flash chromatography and HPLC.
13. Name the mobile phase used in supercritical fluid chromatography
14. Define ‘J” with respect to NMR spectroscopy.
15. What is plotted-on X-axis and Y-axis in HETCOR spectrum?
16. What is Stokes scattering with respect to Raman spectra?
17. Which radioactive material is used in RIA of digoxin?
18. Draw DSC curve with proper nomenclatures.
19. What increment will you add to the parent value for the exocyclic double bond marked

in the structure?

HBC@@

20. Arrange the following in increasing order of frequency for C=0 stretch

Aliphatic ketones, o,B-unsaturated ketone, af-unsaturated amide
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. Long answer questions- (Answer any two) 20M
1.a. A compound with molecular weight 104 has the following spectral 6M

characteristics:
IR —3125-2857, 1718, 1449 cm-1
'H NMR -5 10.95 (bs, 5.4sq), 4.13(s, 11.0sq), 3.66(q, J=7.1Hz, 10.6sq),
1.27 (t, J=7.1 Hz, 16.2sq). Predict structure. Justify your answer.
1.b. How will you distinguish between the following compounds using spectral 4M

techniques?

RN l,/ /
. | & ] ,
() [ [
/
(”) //’//A\\f/,//p\\‘ /\ & /j\\ V///\\-{/\\’/\
2. a. Elucidate the structure of compound with molecular formula C10H110.Cl 6M

and the following spectral details:
IR - 1745, 1600, 1580cm™*
H NMR - § 2.00(s, 3H), 2.8(t,2H, J=6Hz), 4.1(t, 2H, J=6Hz), 7.1(d, 2H, J=8Hz),
7.3(2h, d, J=8Hz).
Deduce structure and justify your answer.
2. b. Predict the mass spectrum of the following compound depicting at least two 4M

fragmentation pathways-one depicting fission and another involving

rearrangement.
(o)
HaC
N
CH——CH,;—C——CH;
HC
3. a. Deduce the structures from the given *C NMR spectra- 6M

(i) M. Wt-88  13.8(q), 20.0(q), 60.0(t), 170.3(s)

(i)M. Wt. 100 30.2(q), 52.8(t), 201.9(s)

(i)  Mol. Formula- C1oH1,0 13.7(q), 17.6(t), 40.2(t), 127.9(d), 128.8(d),
133(d), 137(d), 199(s)
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3.b. Explain how you will distinguish between-

() o . H ., by™H NMR spectroscopy
C%c/ & \C — C/
H \H Cl H
o )
I u
r \OCH: & H‘ﬁ/c\c
(i) \ = by IR spectroscopy

I11. Short answer questions- (Answer any seven)
1. Predict the Amax in the UV spectra of both the structures given below-

2. Explain NOESY and COSY techniques in detail

3. Predict IR values-
=,

.
(i) ~ ™. absorption in the following-

. __.--"--‘t\_x.\_L

-~ - T

) o= )

- g e
."'\-\.‘_..-'"-. e

(i) C=0 absorption in the following-

=] o

A o

4. Explain the importance of LC-MS in brief and describe one interface

5. Explain the terms in brief- a) Metastable ions (b) Isotopic ions

6. Elaborate on ELISA technique

7. What is meant by supercritical fluid chromatography. Give 2 advantages of the
technique over HPLC.

8. Write principle and instrumentation for TGA

9. Explain ion chromatography in brief
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Paper / Subject Code: 69522 / Advanced Spectral Analysis
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C
. ()j: u a;cd dicues & Tre :nes, Solvent: Ethanol
areat value for Butadiene system | 217 nm
or acyclic conjupated diene :
Acyclic triene - 245 nm
{ E Jomoannular oonlugﬂtc(l du:uc 253 nm
| Hetroaunular cowqratcd diene 215 nmy,

Incxcmcnl for each suf)stltucuts

lsubs
et g e[S —
Doublc bond cxtcndmp .conjugation { 30 nin \
N Auxochrome - , 1
-OR . {46 nm 1
=L - %30 |
."C‘l, ~B!" O 4-_5 nm - J
[NR, | | +60mm - . N
(-<OCOCH; 0 . ‘ !
Woodward. Iieser ruides for a{3~unsaturatcd carbonyl compounds -
a) Parent values . .9 |
ofS-unsaturated acyalic or six . ) 215’,11’113‘ _ , \
membered Ketone g X . A
| o3-unsaturated five mcmbcrcd rmg 202 nm _ e \
| ketone . SRR . a Tt
of-unsaturatef aldehydc {207 om i R
‘| b)Increments -
i) Each alleyl qubstltucnts or ring rcsxdue -
At-a posxtlon 10 nin,
AtB posxtion , 1 sznm ' R |
At gamma and h@cryosmbu 18 nm.. AT l‘
if) EacH exodyclic double bond S nm: oY 1
iii) Double bond extendmg ' 30 nm M \
con;ugatlon IR
1iv) Homoannularconjugated 39nm TP \
‘dieng . 5 BT ‘
' Auxochromcs 1 Yositions - :
D @ T3 — ~ \-pamma-- i
[-OH. . 35 130 50
T-OR. - 35 30 17 |
=R I- 85 =
08088, ¢ 6 16 e
KR I5 127 - il
NG . |- | Cr N CPI §
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