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B.Sc. (Semester — V) Examination, October 2015
CHEMISTRY (Paper - lll) (6 Units)
Organic Chemistry

Duration : 2 Hours T_otal Marks : 80

Instructions : 1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Answers to the two Sections should be written on separate
answer books.
4) Tables of UV, IR and NMR values are attached at the end.

SECTION - |

1. Answer any four of the following :

i) a) Acompound, CgH,g Shows one peak in its TH NMR and two peaks inits
13C NMR spectrum Write the structure of the compound.

b) A compound, CgH,, shows two peaks in its 1H and three peaks in its
13C NMR spectra Wnte the structure of the compound.

ii) Explain the mass fragmentation pattern of ketones with a suitable example.

16

iii) How will you distinguish the isomers CH3CH,OCH,CH; and

CHZzOCH,CH,CH; by 'H and '3C NMR spectroscopy {7

iv) Give the mechanism of the SN, reaction and explain the fact that the reaction
proceeds with complete inversion of configuration.

v) Compare E,, and E; reactions with reference to stereochemistry. Give one
example of each.

vi) Outline the synthesis of nicotine.

2. A) i) Acompound C,,H;5Cl shows three singlets at § 1.57, 6H; & 3.07, 2H
and & 7.27, 5H in its TH NMR spectrum. Deduce the structure of the
compound and assign the signals to the peaks.

ii) Give analytical evidence to show that four methoxy groups are present
in papaverine.

OR

4

2
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A) iii) Taking example of 2-pentanone, explain McLafferty rearrangement in
mass spectroscopy. ; 4
iv) Write chemical equations for'the addition of bromine to cis-2-butene. 2

B) .i) Write the reactions for the addition of HBr to 2-methylpropene in absence
and presence of peroxides. Which reaction follows Markownikoff rule ? 4

i) How many signals would you expect in the '3C NMR of chlorobenzene
“and 2-methylpropanal ? 2

3. A) i) Compound CsH,,Clshows the following signalsin its "H NMR spectrum.
8§0.9,6H,d;81.7,1H,m; 8§ 38.1,2H,1t; § 8.5, 2H, g. Find the structure
of the compound and assign the signals to the protons in the molecule. 4

ii) How will you show that tropine has a secondary alcoholic group ? 2
_ OR
~ A) iii) Listthe properties of TMS, which make it an ideal reference for NMR
spectroscopy. ' 4
iv) Give analytical evidence that nicotine contains a pyridine nucleus with a
side chain at 3-position. 2

B) i) Acompound C;HsO shows three signals inits 'H NMR spectrum which
are in the intensity ratio of 1: 2 : 3. Find the structure of the compound. 3

ii) What is meant by a molecular ion peak and a base peak in a mass
spectrum ? 3

SECTION -

4. Answerany four of the following : (4%x4=16)
a) Explain the molecular orbital picture of pyrrole.
b) Explain the C-terminal residue analysis in determining the structure of peptides.

)

¢) Give the synthesis of Vitamin A.

d) With an example show the reaction of amino acids with each of the following
reagents.
i) LiAIH,
ii) ethyl alcohol
iii) acetyl chloride.

e) Explain with resonance contributing structures why pyridine undergoes
electrophilic aromatic substitution at position C-3 and not at C-2.

f) Explain with equations Fischer-Indole synthesis.
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5. A) i) Complete the following reactions : 3
a) 2 HC=CH-+NH, _redhot
tube -

b) H3C o CH2 e of CH2 T CH3 + 4S 6OOOC 3

o) m A, NaNH,

ii) Give analytical evidence to prove the presence of ene-diol system in
Vitamin C. 3

OR

A) iii) Complete the following reactions : | 3
CHnp —— CH2

NH,),CO
a) Po—C20 AT ( 4)2 3?

o) TZ ) Gl

c) / \ SOS, pyridine

N
7

iv) Give analytlcal evidence to prove the presence of three carbon methyl

Crls
groups | Ak , in Vitamin A, of which one is present in the ring. 3
B) i) Describe Skraup synthesis of quinoline. 4

ii) Write the structure of the products obtained when
a) Furan undergoes Friedel-Crafts acylation

b) Quinoline is oxidised with KMnO,. : 2
6. A) i) What are nucleic acids ? Give the name and structure of any one
nucleoside. 3
ii) Give the synthesis of adrenaline. 3
OR
A) iii) Give any one method of synthesis of glycine. 3
iv) Give analytical evidence to prove that thyroxine in an ¢ -amino acid. 3

B) i) Explainthe use of protecting groups and activating groups in the synthesis
of peptides. 3

i) What is isoelectric point ? Explain the use of electrophoresus method in
the separation of amino acids. 3
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TABLE -1
Characteristic Infrared Absorptions of Functional Groups
GROUP FREQUENCY INTENSITY
RANGE cm™!
Alkyl
C-H (stretching) 2853 — 2962 (m=—s)
Isopropyl — CH(CH3), 1380 — 1385 (s)
and 1365-1370 (s)
tert — Butyl = C (CH3) 1385 — 1395 (m)
and — 1365 (s)
Alkenyl
C-H (stretching) 3010 — 3095 (m)
C = C (stretching) 1620 - 1680 (v)
R-CH = CH, 985 — 1000 (s)
and 905 - 920 (s)
R, C =CH, (out of plane 880 - 900 ()
cis — RCH = CHR C—H bending) 675 - 730 (s)
trans — RCH = CHR 960~ 975 (s)
Alkynyl
= C-H (stretching) 3300 (s)
C = C (stretching) 2100 - 2260 (v)
Aromatic :
Ar — H (stretching) 3030 (v)
Aromatic substitution type :
(C—H out-of-plane bendings)
Monosubstituted 690-710 (very s)
and 730-770 (very s)
0 — Disubstituted 735-770 (s)
m — Disubstituted 680 — 725 (s)
and 750-810 (very s)
p — Disubstituted 800 — 840 (very s)
Alcohols, Phenols, Carboxylic Acids
OH (alcohols, phenols, dilute solutions) 3590 — 3650 (sharp v)
OH (alcohols, phenols, hydrogen bonded) 3200 — 3550 (broad s)
OH (carboxylic acids, hydrogen bonded) 2500 - 3000 (broad v)
Aldehydes, Ketones, Esters and
Carboxylic Acids
C = O stretch 1630 - 1780 (s)
aldehydes 1690 — 1740 (s)
ketones 1680 — 1750 (s)
esters 1735 -1750 (s)
carboxylic acids 1710-1780 (s)
amides 1630 - 1690 (s)
Amines
N-H 3300 - 3500 (m)
Nitriles
G=N 2220 — 2260 (m)
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TABLE -2
U.V. Absorption Rﬁles for Diene Chromophores
1) Base value for heteroannular dicues and open chain dicues 214 nm
2) Base value for homoannular dicues 253 nm

3) Increments for :

i) Double bond extending conjugation +30 nm
ii) Alkyl substituent or ring residue +5nm
iii) Exocyclic double bond ; +5nm

TABLE -3

U.V. Absorption Rules for o, 3 -resaturated Carbonyl Chromophore

o, B —unsaturated ketones 215nm .
} Base values
o, B —unsaturated aldehydes 210nm
Double bond extending conjugation +30 nm
Exocyclic double bond +5nm

Homoannular diene component +39 nm

Alkyl substituent/ring residue
o — position +10 nm
B — position +12 nm

v —and higher + 18 nm
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TABLE - 4
Approximate Proton Chemical Shifts in NMR
TYPE OF PROTON CHEMICAL SHIFT, DELTA, PPM (5)
Cyclopropane 0.2-0.8
1° Alkyl, RCHg 0.8-1.0 0
2° Alkyl, RCH,R 1.2-14
3° Alkyl RqCH 14-1.7 EsterR-C-0O-CH,-R41045
Alkylic, R,C = C — CHg 1.6-1.9 '
R
Benzylic, ArCH4 22-25
Alkyl chloride RCH,ClI 3.6-3.8
Alkyl bromide, RCH,Br 3.4-3.6
Alky! iodide, RCH,| 3.1-3.3
Ether, ROCH,R 3.83~39
Alcohol, HOCH,R 3.3-4.0
Ketone, RCCH4 21-26
b
Aldehyde, RCH 9.5-9.6
Vinylic, R,C = CH, 4.6-5.0
Vinylic R,C = CH 52~56.7
Aromatic, ArH 6.0-9.5
Acetylenic, RC = CH 25-3.1
Alcohol hydroxyl, ROH 0.5-6.02
Carboxylic, RCOH 10 —-132
Phenolic, ArOH 45-7.72
Amino R— NH, 1.0-5.0a

The chemical shifts of these groups vary in different solvents and with temperature and -
concentration.

TABLE -5
Typical '*CMR Chemical Shifts and Units
Alkanes : 1-60
C -0OandC~-N - 30-80
C=0C 70 - 95
C=0C : 100 - 150
Aromatic C 110-135
C =0 in acids,
easter, amides 150 - 180

C = O in aldehydes and ketones 195 - 250




