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B.Sc. (Semester — V) Examination, October/November 2017
CHEMISTRY (Paper - lll) (6 Units)
Organic Chemistry

Duration : 2 Hours : Total Marks : 80

Instructions : 1) All questions are compulsory.
2) Answer to the two Sections should be written on separate

answer books.
3) Tables of NMR and CMR values are attached at the end.

SECTION - | (40 Marks)

1. Answer any four of the following : 16

i) How will you distinguish the following isomeric pairs by using NMR
spectroscopy ?

HyC — CHy—CH,—OH and (CHj), — CHOH

(O CH20-CHy ang (GrO-CH,~CH

ii) Give the synthesis of homoveratryl amine and homoveratroyl! chioride.

iii) Explain the terms with suitable examples.
a) Equivalent protons b) Upfield and downfield

iv) Discuss McLafferty rearrangement in 4-methyl — 2-pentanone.

v) What is stereospecific reaction ? Explain the fact that addition of Br, to
2-Butene is stereospecific.

vi) a) A compound, CsH,, shows 2 and 3 signals in its '"H NMR and 3¢ NMR
spectra respectively. Write the structure of the compound.
b) Explain spin-spin splitting in sec-butyl bromide.
2. A) i) Acompound, CzH,,0 shows following data in its '"H NMR spectrum.
Suggest probable structure of a compound and assign the peaks. 4
39.78(t,1H); 52.45 (dt,2H); 31.64 (quin, 2H); 51.38 (m, 2H); 5 0.95 (t, 3H)

if) Write the Blicke synthesis of (+) Tropic acid. 2

OR
P.T.O.
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i) A compound, CgH,,0 shows following data in its 'H NMR spectrum.
Deduce probable structure of a compound and assign the peaks.

82.38 (t, 2H); 62.1(s, 3H); 81.58 (m, 2H); 6 0.9 (t, 3H)
iv) Comment on Isotope effect of Br, in MS.

B) i) A compound with molecular formula C,H,50, shows three signals in its
'H NMR spectrum, at §1.8, 1,2 H; 3.28, 5,12 H; §4.42, 1, 2 H. Suggest

the correct structure of the compound.
ii) Discuss E, mechanism.

3. A) i) What splitting pattern in the '"H NMR spectra would you expect for the
hydrogen underlined in the compounds below and why ?

a) [O) CH - (CHy),

b) HzCO -~ CH, —N (CHy),
6) (HyC)4C~ O~ CH,~ CH
d) (CH, CH,0), CHCH,

ii) lllustrate anti Markovnikov’s rule with suitable example.
OR

iii) How many signals would you expect in the '>C NMR spectra of the following
compounds ?

a) cyclohexene

b) methylcyclohexene

c) 1,4-cyclohexadine

d) 1,2 -dimethyl cyclohexene

iv) Explain the terms metastable ion and base peak in MS.
B) i) With a suitable example explain o -cleavage of ketones in MS.

ii) Give the importance of Zeisel method in structure elucidation of alkaloids.
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4. Answer any four of the following : 16

a) Compare the relative reactivity of the following towards electrophilic aromatic
substitution. Give reasons for your answer.

e

b) Write equations and explain the reactions of amino acids with benzoyl chloride
and ethyl alcohol.

¢) Using equations explain Fischer-Indole synthesis.

d) What are Ribose Nucleic Acids ? Write the structure and name of a
ribonucleoside and a ribonucleotide using adenine.

e) Drawing resonance contributing structures explain where nucleophilic
substitution occurs in pyridine. Give reasons.

f) Write a synthesis for Vitamin C.

5. A) i) Complete the following equations. 3
0
CH,
) HC (NHp,CO3
o) 0 '
100 °c
- i
b) Oo Hse” CI :
i 4
BF5
b 1) NaNO,, HCI
c) l —_— ?
/ 2) H,0
'N” SNH

2
if) How will you prove that Vitamin A is monocyclic and contains three carbon

methyl groups of which one is in the ring ? 3
OR
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iii) Write resonance contributing structures for Thiophene.

iv) How will you prove that Vitamin C contains two vicinal -OH groups of
which one is primary alcoholic ?

B) i) Which is the preferred position for electrophilic aromatic substitution in
pyrrole C-2 or C-3 ? Explain with the help of resonance contributing

structures.
i) Nucleophilic substitution in quinoline occurs in the pyridine ring and not in
the benzene ring. Justify.
6. A) i) Write a note on the classification of proteins.

ii) Give analytical evidence to prove the presence of a catechol unit in
adrenaline.
OR

iii) Write a synthesis for Phenylalanine.

iv) Give analytical evidence to prove that thyronine contains a diphenyl ether
linkage.

B) i) Explain the steps in solid-phase peptide synthesis.

i) What is isoelectric point of an amino acid ?
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TABLE - 1
Approximate Proton Chemical Shifts in NMR
TYPE OF PROTON CHEMICAL SHIFT, DELTA, PPM (5)
Cyclopropane 02 -0.8
1° Alkyl, RCH, 0.8 -1.0 (0)
2° Alkyl, RCHR 12 -14 I
3° Alkyl R,CH - T 14 -17EsterR-0-C-CH,-R 41045
Alkylic, R,C = C - CH, ' 1.6 - 1.9 ; :
Benzylic, ArCH, 2.2 - 2.5
Alkyl chloride RCH,CI : 3.6 -38
Alkyl bromide, RCH,Br ; - - 34-136
Alkyl iodide, RCH,I 3.1-33
Ether, ROCH,R 33-39
Alcohol, HOCH,R 33-40
Ketone, RCCH, : . 21-26
Aldehyde, RCH 652006
Vinylic, R,C = CH, 4.6 - 5.0
Vinylic R,C = CH 52 -5.7
Aromatic, ArH 6.0 -9.5 -
Acetylenic, RC = CH : 25-13.1
Alcohol hydroxyl, ROH 0.5 - 6.0°
Carboxylic, RCOH 10 - 132
Phenolic, ArOH A 45— 778
Amino R- NH, 1.0 - 5.0*
The chemical shifts of these groups vary in different solvents and with temperature and concentration.
TABLE -2
Typical'® CMR Chemical Shifts and Units
Alkanes 1 -60
C -Oand C-N , 30 - 80
C=C 70 - 95
C=C ) 100 - 150
Aromatic C : _ 110 - 135 ¢
C = O in acids, :
easter, amides - 150 — 180

C = O in aldehydes and Ketones 195 — 250




