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Q-1 (A) Answer the following Multiple Choice Questions. All questions are compulsory [08]

1)

2)

3)

4}

5)

6)

7)

The valence skeleton vibration at 1,153 cm! in the IR .spectrum of polypropylene
corresponds to the..,

a. Isotactic configuration b. Syndiotactic configuration

¢, Atactic configuration d. Mixture of atactic and syndiotactic configurations
The measurement in the stereoregularity in the polymers by the assignment of an IR
frequency to a particular isomer may be established by. ...

a. Correlation with the isomers of low-molecular-weight analogs

b. Assignments based on normal coordinate analysis

¢. Comparison of absorbance with calculated values from other physical techniques
such as NMR spectroscopy

d. All the above

Which of the following is an auxochrome?

a. Chlorine b. Carbonyl c. Ethylenic d. Nitro

Which of the following statement is TRUE about UV-visible spectroscopy?

a. It refers to the part of the electromagnetic spectrum between the cosmic and y-ray
wave region, .

b. Electronic transitions take place by absorption of UV-visible radiation by a
molecule

¢. Change in only rotational energy level takes place only by absorption of UV-
visible radiation by a molecule |

d. The spectrum consists of discrete lines.

How many signals does the furfuraldehyde molecule have in the 'H NMR spectra?
a.2 b.3 c. 4 d. 5

Which of the following method is used for obtaining sharp line solid-state NMR?

a. Incoherent averaging b. Dipolar decoupling

¢. Dipolar interactions d. Quadrupolar interactions

The chemical shift value of CDCl; in *C-NMR specira is obtained at. ..
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Q-1

Q-2

Q-3

8)

(B)
1)
2)
3)
4)
5}
6)
7)
8)

9)
10)

11)
12)
13)
14)
15)
16)

1)
2)
3)
4)
5)
6)

7)
8}
9)
A)

B)

a. 77.0 & ppm b. 67.0 & ppm ¢. 39.7 6 ppm d. 118.3 8 ppm
Which of the following is an example of HOMO-correlation spectroscopy?
a. HMBC b. HMQC ¢. INADEQUATE d. 13C-1H-COSY

Answer the following as directed. All questions are compulsory

Which band in COzis IR inactive?

Write the characteristic group frequency of the nitro functional group.

What is the amide-1I band?

What is the effect of H-bonding to the ~OH stretching vibration of cyclohexanol?
What is Beer's law?

Give examples of chromophoric groups.

Define the hyperchromic effect. ‘ .

Why cis-stilbene absorbs at 280 nm (& = 13,500) but trans-stilbene absorbs at
295 nm (e =27,000)?7

Give two examples of NMR inactive nuclei.

How many signals are obtained in the H-NMR spectrum of 1,2-
dichloropropane?

Which is the internal reference used for the sample scanned in D20 in NMR?
Assign Pople notation for nitropropane.

What is the difference between HMQC and HMBC?

What is the function of Fourier Transform in NMR?

Give the multiplicity and position of DMSO-ds solvent in 13C-NMR spectra.

What information can be gained by DEPT-1357?

Attempt any Seven from the following

How ring strain affects the carbonyl stretching in cyclic ketone?

What are bending vibrations in IR spectroscopy?

How B-band differs in the UV-visible spectra of pyridine and benzene?

Give a comparison of K-band and B-band of benzene.

What are the relaxation processes in NMR?

Give brief about chemical shift equivalence by rapid rotation in the "H-NMR spectra
of cyclohexane.

How anomeric structures of D-glucose can be differentiated by NMR
spectroscopy? '

What are the differences between HMQC and HETCOR?

Why C-NMR spectra are more difficult to record compare to "H-NMR spectra?

Answer the following.

Write a note on characteristic group frequencies in the [R spectra of poly{methy!
methacrylate) and polyvinyl alcohol.

What are the factors affecting the theoretical number of IR bands?
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Q-3

Q-4

Q-6

A)
B)

A)
B)

A)

B)

A)
B)

A)
B)

A)
B)

A)

B)

OR

Answer the following.
Write a note on applications of vibrational spectroscopy in polymer chemistry.
Give brief about characteristic group frequencies in the IR spectra of
poly(acrylonitrile). :
Answer the following. .
Write a note on electronic transition in UV-visible speétfoscopy.
Calculate the Amax value of the following molecule.
R
OR
Answer the following.
How solvent polarity affects the UV-visible spectra of conjugated diene and a,B-
unsaturated carbonyl compounds?
Calculate the Amax value of the following molecule.
O
Answer the following.,
How tacticity of poly(methyl methacrylate) can be distinguished by NMR?
Why the IH-NMR spectrum of DMSO shows separate signals for two methyl
groups at room temperature?
- OR
Answer the following.
Explain different methods for simplification of complex NMR spectra.
What information can be gained by 1H-NMR of polymers with small line width
signals?
Answer the following.
Sketch 'H-1H COSY of m-dinitrobenzene by taking approximate § values.
Calculate chemical shift values for C atoms of o-chloroanitine.

OR
Answer the following.

Sketch 13C-1H HETCOR spectra of butanoic acid by taking approximate § values.

Calculate chemical shift values for C atoms of 2,2-dimethyl butane.

XP—E“M
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Table 5.I  The "C Shiflt Paramelers in Some Lincar and
Branched Hydrocarbons

BC Atoms Shift (ppmi) (A)
@« +9.1
B +9.4
¥ —2.5
8 +0.3
1° (3% -11
1° (4% —34
° (3% -2.5
(4% -72
3°(2%) ~3.7
3 (3% -95
4° (%) ~5§
Table .2 The **C Shifts {or Some Linear and
Branched-Chain Alkanes (ppm from TMS)
Compound c1 C2 C3 C4 C-5
Methane -23
Ethane 5.7
Propane 158 163 154
Butane 14 252 252
Pentane 139 228 M7 228 139
Hexane 141 233 322 322 . 231
Heptane 141 232 326 297 3o
Octane 142 232 326 299 29.9
Nonane 142 233 326 300 303
Decane 142 232 326 3t 305
Isobutane 245 354
Esopentane 222 311 320 117
Esohexane 227 2808 420 209 14.3
Neopentane 31.7 281
2.2-Dimethylbutane 291 306 369 BY
3-Methylpentane 115 295 369 (188,
3-CH,)
2,3-Dimethylbutane 195 343
2,23.Trimethylbwane 274 331 383 161
2,3-Dimethylpentane 7.0 253 363 (146,
3-CH,)
TABLLE 7.12
EMPIRICAL RULES FOR BENZOYL DERIVATIVES
Q
. A
Parent chinmnoplhion:: </ \ /é —R
Lo
K= adkyl or sing revidae 246
R=il 256
R =0l or Oatkyt k]
Tacreisent for each substitient:
—Alkyd oriing zesidue o 3
» 10
—OH, —QCH;, ur —Gualkyl am 7
. P 25
— ) o It
I 20
n 8
— a,m 0
b4 10
—Br o, m 2
» 15
—NH, am 13
. il a8
—MNIICGCH, om 20
» 45
—NHCH, » 71
= N(CHaba a,m it
» 85

Taobte 5.3 Incrementat Substituent Effects {(ppm) on
Reptacement af H by Y in Alkanes. ¥ is Terminal or
Tnternal {+ 4.7t — right)
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Y
H o ¥ L §
/"\\/\\Y
B B B
‘Ferminal Internul
o B k4
Y Tenutnel Tnternal Termimal Internat
CH, + 9 + 6 +10 + 8 -2
CH=CH, +20 + 4 —0.5
C=CH + 435 + 55 -135
COOH +21t +16 + 3 +2 -2
cog- +325 +20 + 5 + 3 =2
COOR +20 +17 + 3 + 2 =2
COocq) +33 + 28 + 2
CONR, +22 4025 15
COR + 34 v 24 - 1 =2
CHO +3 8 -2
Phenyl 123 +17 + 8 + 7 -2
OH + 48 il + 1) + 8 -5
OR +5R + 4l + B i 5 -4
OCOR +51 +45 + 6 +« 5 -3
NH, +29 +24 +13 +1¢ =5
NH;~ +26 +24 + 8 + 6 -5
NHR +37 +3 + 8 + 6 -4
NR, +42 + 6 -3
NR,* +31 + 5 -7
. NO, +63 +57 + 4 + 4
CN + 4 + 1 + 3 + 3 -3
SH +11 + 11 +12 +11 -4
SR +20 + 7 -3
F 168 +63 + 9 +6 —4
Cl +31 +32 +11 +4) -4
Br +20 +25 +11 +10 -3
i -6 + 4 +11 +12 -1
TABLYE 7.7
EMPIRICAL RULES FOR ENONES
& 7 «
LT Pl
B = — = (3 B
Base values:
S enbered ring or aoyeh parent enaow = NS nm
3 Iemhered fing pare e 202 i
Avkelic dienow = M5 pm
Jucremanls o
Droable-bond-extesding conjugation KU
AN pron s cing residine (-3}
gz
Foadhignzr 18
Potar groupings:
—OH « 35
A
5 50
= QCGCTH, upd 6
—OCHy a 33
#oam
¥ 17
4 31
—cl a 15
g 2
—~Br @ 2%
# da
~NR, B 9
Exacyetic daulile bomi 5
Hemecyelic diene vomponent k]




Empirical rules for diene

Base value for homo-annular diene 253nm
Base value forhetero-annular diene 2ldnm
[ncrement for;

. Double bond extending conjugation | +30nm
. Alkylsubstituent or ring residue +5nm
. Exocyclic double bond +5nm

Polar groups (auxochrome);

-0Ac¢ | +0nm
-OR | +6nm
-SR 1 4+30nm
-Cl, -Br| +bnm
-NR2| +-60nm

TABLE 4.2 Incrementad Shifts of the Arommtic Carbon Atoms of Monosubstiteted Benzenes {ppm from Benveoe
At 128.5 ppm). Carbon Atom of Substituents in parts per millien from TMS

-1 C of Substituent

Substiteent {Atachment) .2 - C-3 -4 (ppm from THS)
ki .02 thds Ha [EN}]

CHly 3 7 i 20 25
CHCOH 15,6 [ (o b 2ICH )RS (CH
CHiCr . 2001 20 04) 25 A4 CH ) 2400 (CLE )
LTl 222 i3 i R RE I T AN ) B N
OR8] Yl a4 0.z 0.5 PAZ b0 TR THA ()
Ca=H ALK 4.9 0.l 1.4 B3O TR (OH)
O Hs 12.1 —1.X 40 [ .6
CH-OH 133 (VR (9K 0.4 04,5
CHLO(C==—OC s, 7.7 =L L =030 207 {CH ). 60,1 {CHL) 1765 (C-=0y
[SIE] 20.0 ~12.7 1.6 -3
OCH, 314 14,4 1.0 R S4.1
OCH. 29.0 | 1.6 =53
C{C=(3)CH, 2.4 7.1 —1{1.4 =32 239 (CTH )L T0uT (O =01}
(C=0H w2 £2 [1X4) S8 192
{Cr=)CH, 7.8 —1.4 —(hd 2.8 24.6 (CH,), 1957 (0 — )
(Ca= 0N 9.1 1.5 0.2 AR 1264 (C=0})
(=N =0 1.8 07 07
{C—)OH 2.9 1.3 u.d 4.3 161
{C===(}OCTH, 2.0 1.2 —i.1 4.8 SIDACTH), a8 (C=0)
(C—=nCl 4.6 2.4 1R 7.0 H ]
(C=C3INH; 5.0 12 [¢X1, 3.4

f=N -1l 3.G6 6.0 4.3 ]
NH, fu2 ~ 124 1.3 —49.5
N{CH,), 224 - 1587 0.8 —11.8 4133

Page 5



