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{. 53 .} ' SARTIAR PATEL UNIVERSITY
M.Sc. Semestar — IV (Indaserial Polymer Chemistry) Examinatios
Thuraday, 29* Nevember 2012

E'Sﬂi Spectroscopy-1L

Note: Right hand figures indicate marks,

Total Marks: TG

Sedect the comeet answer in the folfowing,
1. In IR, the C-H stretching sbsorplion of eliyne is observed at

8, ~2150cm’ £, ~F0cm?
b ~2300cm d. ~1300cm™

2. In UV 3pecha the o—a* transiiion is shown by

a Hatomes ¢. Aleohols
h. Alkanes d. Ofafins

3. In tho insument with 1.4 Tesla magnetic field the proton will resonate at

a4, 6 MHz ¢ 100 MHz
b, 90 MHz d. 300 MH=

4, In the PME spectrum, mesilylene(1,3,5-trimethy] benzenc) will give

& 2 signals -. . 4 signalls
b. 3 signals d. € signals

%, Tn "'C NMR, phenanthrens will give

a. Id signals ' c. § signals
b. & signals d. 7 signals

§. The solvent CDCL; in “C NMR spectnun will give

a. z dbublet at 100 5 G asinglet at 130 &
b a triplet at 77 & d. asinglelal 408

7. In mass specira, the melasiable ion peak is obscrved

a. as diffised peak at non integral mfz value . a5 two lines with equal intensity
b. at beighest m'z value 4, at M-15 position
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8. In HETCOR spectra, the connectivity chserved barween e and ™ js

air c. Fandlt
B 7 d s

1 Answer the fllowing fAny Seven),

1. Explain Fermi rescmance observed in IR, SpeCTasCOpY.
2. With suitable example explain the termsy chromophares and auxochromes.

3. The symmetrical siretching vibeation fo H;0 is TR active whereac the same i jgactive
in CCk. Explaim,

4. Skeseh the expocted PMR. spectrum for ethyl acetate by taking approximate § value
For oach signal.

3. Assign the spin systoms (Pople notations) for 1-nitropropane and p-chloro nitrebenzene.

&. How will you differentiate g-, m- and P-xylencs on the basis of proton decoipled
"c MR Epooira,

7. Write the important chameleristic properties of DEFT-90 and DEPT-135 spectrs,
8. With suitable example axplain Mgclafferty rearrangement observod in mass SpECTnsCapy.

9. Sleteh the "H-'H COSY spoctrum far ethyl benzene by teking approximate & valye
for each sipnal. :

Q.3 A. Answer the following,

{iy State and exxplaim $he Beer-Lambert inw,
(if) Driseuss in detai] the charagteristic TR absorptions in aldehydes and exters,

B. Calculate 3, for the following molecules.

* ba g - %_’\ﬂ/
OR

B. Answer the following.

() How can you ditfercntiate o-hydroxy acetophenone and p-hydroxy
acetophenone on the basis of their IR sprotra?

{if) In IR, s-trans benzal acetons absorbs st 1674 em™ while 1-Gis benza! acetons
absorbs at 1699 cen!, Explain. _

41§} Draw the relative energy level diagram for the following electronic transitions.
M=%, o, n—er* and fr—eg*
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Q.4 A, (I) What is coupling MI in PMR? Explain vicinal and germioal couplings in detail.

- £ii) List the important methods for the simplifications of PMR. spectra. Discuss the
e of shifl reagents in dedadl.

B. {f} A compound with molecolar formula Csth30y shows the foflowing signals in PMR
gpectni. Assigh the stucre,

Sigaal positian(B} Prultiplicity Protons
9 Dauhlzl aH
1.9 Multiphe! iH
2.1 Singlet ETE
3.85 Dioublet 2H

{il) What is auclear overhauser effect? How will you distinguish following
eompounds wsing NOE-PME specira’
O i}

Ci I-I;CD : i
H Cl
XU i)
OR

B, (i) Sketch the sxpeeted PMR spactrum for 3-methyl-2-pentanone by taking
approximate & value fin ¢ach sighal.
fil) What is chemical shift equivalent? Dimethylfotmamide, in its PMR
gpectrum shows twé separate signals for two methyl groups al voom temperatire but
it shevws only one slgnal for tvo methyl groups at 123 °C, Baplain.

Q.5 A. Dothe "C NME chemical shift calculations for the following molecules.,

() -ClyCHy CHCHy CHy CH, NH, (i) H,.:Qm{

1)) n—amznﬁfxﬂrmlmlm,
W 0

B. (i) Sketcl the proton coupled and proton decmupled C NMR spectra for p-methoxy
benzaldshyde by taking approximate chemical shift valoe for each sigoal.

(i) Indicate the position and multiplicity of the signals for the: followng solvents
in "¢ NME.

{a) Acetoneds (b DMSG-ds (c) Benzene-dg
OR
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B. (i) A bicyelic hydrocarbor with molecular formula CgHy, shows only two peaks in
proton decoupied “C specrum. The DEPT spectr indicated that those signals are
for CH end CH,. Assign the stracture 1o the campaund.

(i} Sketch the "H-"C HETCOR spectrum tor 2-butanol by taking approximate &
valua for each signal.

(1 6 A. Do the mass ragmentation for the following malecules,
(a) Z-methy!-2-pentanol (&) 2-pentancte (2) 3-pentanone

B. (i) Discuss FAB and MALDI technigies used in mass SpeEtrOscopy.
(i) What is metastable fon peak in mass spectroscapy? A parent ion with rass a1,
results & daughier ion of mass 65, calcolate the position of the meta stable jon peak
OR

B. A compound has melecular formula CjHpy. It gives the faliowing spectral anglyzis,
Interpret the: spectral dats and assign the sucture o die eernpound.

IR (exa™y = 1711, 3008, 2950, 1500, I600 and £20,

PMR ; UC NMR :
No. of "C& DEPT-90 DEPT-135
1 Maltpkic &0 300 - P‘GSiﬁ"l'ﬂ'
] , pieity profons 50.0 - Megative
21 Singlet IH 5510 - posttive
3.6 Singlet 2 1140 pesitive  positive
18 Singlet 3H 127.0 - -
5.9 Doublet 2H 1384 itive itive
TI Deubder ZH 1590 pmfi st_
2070 - -
Maxs;

m/e : 164{1), 149, 133, 121, 107, 43

LRSI LES LEEE 22 F2 ]
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