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Il Semester M.Sc. Examination, January 2018
(CBCS)
CHEMISTRY

303 - OC ; Organic Spectroscopy

Time : 3 Hours: Max. Marks : 70

Instruction; Answer Question No. Tandany five of the remaining questions.

1. Answerany ten of the following : (2%10=20)
a) How are the following pairs of struclural Isomers distinguished by uv-vis
spectra ?

D = ()
b) What are Fenmi resonance bands ?Eﬁa@pl&s_
) Reason whzf nitro-compounds ahﬂwwynehm equal intensity at 1550 and

1350 !:m'!'

d) E:-rﬂm'amaiﬂ spin-spin rel: sptnurattiue relaxation process.

&} Mention the Most cornmon standards used to record "HNMR spectra of
) aqueous and i} nrganh: solutions.

1) Write the Karplus equation and draw the Katplus curve. Give its Importance.
g) Sketch the GDNP spectrum of the methy| radical,
h) Highlight the basic criterion for a malecule to extibit NOE.

) Glve the nuclear magnetic spin quantum numbers (1) for .

) 2H; i) Yo, iif) **Siand ) Yp

|) What are metastable lons 7 How are they recognized in & mass spectrim 7
K} Braw the block diagram fora FAB-MS Instrument.

|| State and explain the nitregen nule.

PO
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2. a) Outline the Woodward-Fieser rules i predict the &, of o, f-unsaturated
cartonyl compounds.
b) Citing examples, llustrate the usefuiness of IR spectroscopy to distinguish |
Iy Inter-and intra-molecular H-bonding.
i} Keto-enol tautomertzation, (545=10)

3. @) Write an account ol solvent effects on the position of uv-bands of
o, f-unsaturated carbonyl compounds,

b) How are the following pairs of compounds distinguished by IR spectra 7

- o
@,GHQ‘ c —CH, — @'cﬂz CH,~CHO
A B
¢) Highlight the complementarity ol IR-and Raman speciroscopies:
\ (3+3+4=10)

4. a) llustrate the omeria of a reference nﬂmpasjiﬂ:%hich may be used as.an
internal standard o record NMA spectra’ _
b) State and explain the first order splittingwuies of TH NMR.
c) With the halp of a diagram, Indicate'the 2nisotropic effects in aromatic
hydrocarbans. (3+3+4=10)

xR °

B a) Give any two methods o ﬁl s first and second-order 'H NMR spectra.

N

b) Citing surtable examples, distinguish chemically and magnetically-equivalent
protons.

¢} How are the following compounds distimguishied by "HNMR 7

COOCH,  ang EH.C00

I} Methy pirolate i) fert-Butylacetate, (3+4+3=10)
8. a) Discuss any two methods for the simplification of complex 1H NMR spectra;
by Ethyl benzene gave the following 'H NMR data ;

& - 7.27 (s, 5H), 2.71(q. 2H) and 1.35(t, 3H) ppm. Sketch the 'H-'H cosy of
ethyl benzene.

¢} Write a note on DEPT, (3+443=10)



TR 5 PG-—240

73

Quthine the quasi-equifibrium theory for fragmentation of organic molacules.

b) How Is the lsotope abundance method usetul In determining the melecular-ion

peak 7

¢} Deduce the structure of an-organic compound from the following data and

k)

assign the values

Molform.  CaHsO

HV Ay 234, 202 nm.

IR 2901, 2803, 1708, 1072 and 744 cm

THNMR : 5 : 7.28{m, 4H) and 3.57(s, 4H) ppm.

BONMR ¢ 5 : 214.5,137.8, 1247 and 43.8 ppm.

MS mve ; 132(M?), 104(base peak), 78, 77 and 2B (3+3+4=10)
Deduce the structure of an organic compound trom the following data and
assign the values
Mol.form : CgH10;
UV 5 Py 200 DML
IR 3052, 2980, 2878, 1722, 1652 gnj}\&#éw‘.
THNMR: 5 :7.25-5.36 (m. 1H{M :ﬁz’a Hz)

5.84 (m, 1H,J = 16:25-Hz}
3.82(0. 2H.J= é};
1.82—1.49(d/d, 3H} and

1.11(4, 3H, J = 7 Hz) ppm.
TICNMR ¢ 5 : 167.1, 144.3, 122.6,60.8, 18.4and 14.5ppm.

MSE - 114(M+), 99, B5(base peak) and 41.

Write short notes on .
1) 1E7-NMR,
il) HRAMS and its usetulness. (6+4=10)




