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B.Sc. (Semester — V) Examination, October/November 2016
CHEMISTRY (Paper - lli) (6 Units)
Organic Chemistry

Duration : 2 Hours : Total Marks : 80

Instructions : 1) Allquestions are compulsory.
2) Answer to the two Sections should be written on separate
answer books.
3) Tables of UV, IR and NMR values are attached at the end.

SECTION -1 Marks : 40

1. Answer any four of the following : 16
i) Explain the splitting of signals in sec-butyichloride and Isobutyichloride w.r.t. 'THNMR:
i) Comment on isotope effect of Chlorine and Bromine in MS.
iii) What is meant by proton coupled and proton decoupled CMR spectrum ?
iv) Give thé Machenzi-Wood synthesis of tropic acid.
v) Addition of Br, to 2-butene is both stereoselective and stereospecific. Explain.

vi) How many signals Ortho, Meta and Para dichloro-benzene will show in its '
13C NMR spectrum ? Justify your answer.

2. A) i) Acompound CgH-N shows following data in its TH NMR spectrum. Deduce
the probable structure for a compound and give the number of signals it
gives in its CMR spectrum. '

8§ 8.70, s, 2H IR —2250 cm™!
7.3, s, 5H 4
if) How the presence of carboxyl group is detected in alkaloids ? 2
OR

iii) - Give a structure consistent with the following NMR data and assign peaks. 4
Molecular formula CgH,,O IR : 3600 cm™"

o 1.3, 4G oda 9 TH, 84 7, q, M5 7.2, 8, Bl

iv) What is meant by stereoselective and stereospecific reaction ? 2
P.T.O.
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B)i) Acompound C,4H;,0, shows following NMR data. Suggest the structure
. for a compound and assign the signals to the protons. 4

IR : 1742 el
81.52,d, 8H; §2.05,s, 3H; §5.87,q, 1H; §7.3, s, 5H

ii) Give the use of Herzig — Meyer’'s method in structure elucidation of alkaloids.

2
3. A)i) Give a structure consistent with the following '3C NMR data and assign
the peaks. 4
Mol. For. C4HgBr
8 32.6, triplet; & 118.2, triplet; & 134.2,doublet
ii) Write the reaction and name the product when 2-methyl-2-butene reacts
with HI. £ R
OR
iif) A compound C4H:Cl; shows two éignals in its "TH NMR and 13C NMR
spectrum. Assign the structure for the compound and justify your answer. 4
iv) Explain the terms : Non equivalent protons and metastable ion. 2
B) i) Discuss EICB mechanism. 3
ii) Explain with suitable example o -cleavage of Ketones in MS. 3
SECTION — I 40 Marks
4. Answerany four of the following :
i) List the following five membered heterocyclic compounds in order of
decreasing relative aromaticity, giving reasons. 4
) iy 4N
B s N’ | S
: H

ii) Write the structures and name of all the dipeptides that can be made from
Glycine and Alanine.

iii) Explain with equation Skraup synthesis.
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iv) Identify M, N, O in the following sequence of reactions and give the name

of product O 4
NH; HsC OH
T : [ ATy I : H—ClI
HEAT : Fo=N N e 0
HsC NH, Seh

| v) Explain with equation Bischler-Napieralski synthesis of Isoquiniline'.

vi) Give the synthesis of Vitamin-A.

5. A) i) Complete the following reactions : 3
H
1) (N7 . K—OH
» 7
o N/ CHClg '
CHj
H—N

2) @ o X ?
N (0]

o

O
3) @0 oF ﬁio %

ii) Complete the following reaction : 3

Y
-
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iii) Complete the following reactions : 3
0
H
N—CHj

—
N
Z;/g
e
o(d
o O
w
Y
~)

H
s HsC—I
2) I - 9
5
N
3)i 2 HO=0H e MO = ?
iv) Complete the following reaction : 3

VITAMIN A

B) i) Write the resonance hybrid structures of Pyridine. 3

if) With the help of resonance contributing structures, explain why
Electrophilic Aromatic Substitution occurs at Alpha carbon in Furan ? 3

6. A) i) Give three important structural differences between RNA and DNA. 3
if) How will you prove the presence and position of lodo atoms in Thyroxine ?
3
OR
iii) What are ribonucleoside ? Give the structures of Guanosine. 3
3

iv) Give synthesis of Adrenaline.

B) i) Write the name and structure of any three amino protecting group used in
the synthesis of polypeptide. 3
i) What are the advantages of Solid phase peptide synthesis ? What is the
composition of polymer support used in the Merrifield synthesis ? 3



Carme! Coliege Librery
Nuvem, Ssicete, Goa.

R 5 g
- TABLE - 1
A. Alkyl
CH (strexching) 2453 - 2962 (m - §)
Isopropyl - CH(CH,), 1380 - 1388 )
and 1365 - 1370 (s)
tert — Buty! - € (CH,), 1385 ~ 1395 (m)
and - K365 (s)
B. Alkenyl
C-H (stretching) 301Q - 3095 (m})
C-= Ci(stxetching) 1620 — 1686 (¥)
R-CH = CH, 985 — 1000 (s)
: and 905 -~ 920 €s)
R,C=CH; (om of plane 830 ~ 9SG0 (s)
¢ls — RCH = CHR C-H béuding) §75 - 730 (s)
trins — RCH = CHR 960 - 975 (s
C.  Alkynyl
= C-H (swewching) 3300 (s)
C= C (stretching) 2100 — 226Q v}
D.  Aromaxc
Ar — B (atretching) 3030 2
Aromadc substitudon ype
{C-H' out-of-plané bendings)
_Monosuobstituted 690 -710 (very s)
ad 730~ 770 (very s5) .
6 ~ Disubstituted 735 - 770 ()
m — Disubstitued 680 — 725 )
' Ak and 750810 (very s)
p ~ Disubstituted 800 —840 (very )
B. Alcohols, Phenols, Carboxylic Acids
OH (alcohols, phenols, dilute solutions) 3590 — 3650 (shurpv)
OH (alcohols, phenols, hydrogen bonded) 3200~ 3550 (broxd 5}
OH {carboxylic acids, hydrogen bonded) 2500 — 3000 (troad v)
F. Aldehydes, Xewones, Estérs and
Carboxylic Acids
C = O stretch 1630 - 1780 (s)
aldehydes 1680~ 1740 {s)
keiones 1680~ 1750 (%)
esters 1735 - 1750 (s)
carboxylic acids 17101780 ()
amides 163D~ 1690 (s)
G. Amines
N~H 3360 - 33500 (m)
H. Nitriles
| C=N 2220 — 2260 (m)
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TABLE - 2
U.V. Absoipfion Rules for Diene Chromophores
1) Base value for beteroamiular dicues and open chain dicues 214 pm

2) Base value for homoannular dicues ; 253 am

3) Increments for :

i) Double bond extending conjugation + 30 nm

ii) - Alkyl substithent or ring residue + 5 nm

ili) Bxocyclic double bond + 5nm
TABLE - 3

uv. Absorption. Rules for o, ,B.-mnw Carbonyl Chromophore

g.p—mswhm 215 am

- 0t - — unsaturated ndehyda : 210 nm } Bage values
Double bond extending conjugation  +30nm
Exocyhc double boud : +5 om
~ Homoannular diene component + 39 pm
Alkyl substituent/ring residue
- position + 10 nny
B — position + 12 o

¥ ;-and..bigtxcr ' ‘ + 18 nom
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TABLE - 4
Approximate Proton Chemical Shifts i NMR
TYPE OF PROTON CHEMICAL SHIFT DELTA, PPM (5)
Cyclopropane ¢ 0.2 --0.8
’ l’AIkyl.RCH,a 0.8 - 1.0 (0]
2° Alkyl, RCHR . d2s e : I
S‘NkleCH 14 -17 EsterR - O - -CH:-R4to4.5
Alkylic, R,C =C~CH, 1.6 - 1.9
& .
Benzylic, ArCH, 2208
Alkyl chloride RCH,CI 3.6.~ 3.8
Alkyl bromide, RCH Br © 34-36
Alkyl {odide, RCHLI 9133
Ether, ROCHR G BB A
Alcohol, HOCH,R 33 -40
Ketone, RCCH, AN e
Aldehyds, RCH . 9506
il .
0
. Vinylic, RC = CH, 4.6 - 5.0
Vinylic R,C = CH 32 - 57
Aromatic, ArH : 6.0 9.5
Acetylenic, RC = CH 2.5 - 3.1
Alcohol hydroxyl, ROH 05 ~ 6.0
Carboxylic, RCOH 10 — 13¢
Pbenolic, ATOH 45 — 7,70
Arino R- NH, : 1.0 — 5.0a
'I'tnChemncllshiﬂsofthcsegzwpsvuym different solvents and with wmpmmlnd concentration.
TABLE 5
Typlcai CZM;R Chemical Phifts and Units
Alganes 1-60
C~0 and C- N 30 - 86
Cm=:C. 70 - 95
cac 100 - 150
Aromatic C 110 — 135
C = Q in acids,
easicr, amides 150 - 180

C = O in aldehydes and ketones

195 - 250




