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3 (Sem~-6/CBCS) CHE HC 2

2025
CHEMISTRY

( Honours Core)

Paper : CHE-HC-6026
( Organic Chemistry-V)
Full Marks : 60
Time : Three hours

The figures in the m;zrgin indicate
. Jull marks for the questions.

1. Answer the following questions : = 1x7=7
(a) Draw the Fischer projection formula of

the C-2 epimer of D-glucose.

(b) Ethyl acetate shows carbonyl stretching
frequency at 1735 cm™! whereas
- phenylactetate shows-at 1770 cm-.
Why ? B
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ch one of the following will +

(c) Predict whi e

have highcr A’mnx
. OO

)
. OO

aworth presentation of

2=

H
d) Draw the
(d) B_D_glucopyranose.

icisers ? Give an example.
e plastICISel S
(e) What ar

¢ proton appear quite downfield

i Aldehyd pectrutil. Give the name of this

in NMR s
«“effect”. o : ;
. 1IHNMR signals are obtaine
@) ?O“;;?;}Zexaﬁe at low temperature?
or v
Why ? :

o the following questions :

Give answer t ox4=8

the ring size of a monosaccharide
¢ determined by oxidation with
n with an example.

(@) How
can b .
periodic acidv? Explai
Draw the structures-of differ?r}t types of
polypropylene based on tacticity.

2

(c) State the electronic transition that is
most common in the following
molecules. In which EMR range this
transition occurs. Identify the
bathochrome and hypsochrome in the
following compounds. -

F (F)

MeO
78\

N N-—
N ., A

(d) Show the p-1,4-glycosidic linkages
between glucose units in cellulose drawing
a polymeric chain structure of cellulose.

Answer any three of the foilowing : 5x3=15

(@) What is anomeric effect ? Explain why
a-D(+)-glucopyranose is less stable than
B-D(+)-glucopyranose, whereas methyl-
a-D(+)-glucopyranoside is more stable

- than its B-anomer. . 2+3=5

(b) (i) Phenolphthalein is colourless in

acidic/neutral medium, pink in
alkaline medium and again
colourless in strongly alkaline
medium. Explain showing the
structural changes that occurs to
phenolphthalein. ' 3
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(c) (i)

(it)

reason arrange th.e following

ds in order of increasing
comP? th of absorption in their IR
‘vavclcng 2

spectrd:

‘ X
oy (L
(0) \O o/\\\o
0

.o a suitable mechanism for
Glr‘ltheSiS of PAN using a suitable
S " . oy *
aiuionic initiator. ;

Calculate molar absorptivity ¢__ of
1aox 10-3mol/L of a solution a

ompound in a ldm cell at
o0 10nm, with A= 1.2. 2

'max

Differentiate the following isomeric
cinnamic acid molecules using

JHNMR spectroscopy. )

(@ ()

0, H |
)\o H
H AN
o” NoH

H .
<

(i) Classify dyes on the basis of

chemical structure with examples.
5 2

" (iii) What is Fermi resonance ? 1
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(e) (i) Give a method for synthesis of
3uNa-S rubber. 3

(ii) Amylopectin is a polymer of
with ____ glycosidic linkage

between- carbon atoms of

subsequent monomeric units. 2
g © (Fill in the blanks)

Answer any three of the following : 10%3=30

(a) Spectral analysis of an organic
compound A, with molecular formula

C,H,0, gives the following data:

THNMR :

5 values [ Intensity | Multiplicity
2.2 3 singlet
2.4 2 triplet
2.7 2 triplet
1:1.1 1 singlet

IR': 1715 and 1740cm™!; 2950cm™’,
3030cm™!, 3500-2500c¢n!; no doublet
between
UV A 283nm (£%°).
Compound A does not reduce Fehling
solution but gives effervescence with
sodium bicarbonate.

(i) Mention the electronic transition
responsible for the A 283nmin the

UV spectrum ?
BO1FS 0023 S Contd.

2720

and

2820cm™!.



(b)

(i)

./ ; eaks in the IR spectrum
(i) Which " e presence of Carboxylic

. ates
indéczﬁzu p in the compound A ?

any equivalent hydrogeng
¢ in the compound? Assign
to these hydrogens in

aci
. HowW m
(iti) are ther
the 6 Vajuss d
the COmpOun )
culate DBE of compound A.

o) 2 h 1d
e the spectral data, find
dering all . ’
tc}?§51structure of A with peak
assignments-

() Explain anisotropic effect and state
why acetylenic proton absorbs at
Jower & values in comparison to
ethylenic protons in 'HNMR

SpCCtra. r 4

Different isomeric compounds are
possible with the molecular formula
C,H,CL Among these isomers
propose the structures of the two
isomers with the following 'HNMR
specifications. 3
(a) Isomer with only a single peak.

(b) Several peaks including two

distinct three proton signals,
- one of them a triplet at § 1.0
- and other a doublet at § 1.5.
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(@) Calculate A, for 7 — z* transition

in the following compounds : 3
(i)
G
H,C <'3’
(11) ’ \C:C/ \CHJ
He” e,

Homoannular conjugated diene’s
base value = 253nm ’

Heteroannular conjugated diene’s
base value = 215nm

Increment for each substitution
Alkyl substituent or ring residue = Snm
Exocyclic double bond = 5nm

Double bond extending conjugation = 30nm
Acyclic enone base valye = 215nm

a-Alkyl group or ring residue = 10nm
B-Alkyl group or ring residue = 12nm

Y-Alkyl group or ring residue = 17nm
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following :

.. reactions involved in the
erl't:ch's test for carbohydrates. 3
i
Mo nany epimeric pairs are
How-ble for a ketose with molecular
pOSSIula C,H,,0,? Draw the
formtures in Fischer projections.
strU‘t:_o n whether these pairs are
! enantiomers or

Men
4 I

eithe X
astel'eomel S. 4

di
ound A shows strong peak in
Comictrum at 1717 cm™! “and give
HE SSiIZive test with DNP. on reaction
th hydroxylamine and followed by
v well known  Beckmann
?earrangement gives compound B.
compound B polymerizes to give
polymer C. Identify, give name and
structural formula of . the
compounds A, Band C (polyrner).3

Hy0

_@NHOH yp 20, (Polymer)

(ii) H2S04 ¢

Give the structural formula of the
2

(a) Congo red
(b) Methyl orange

8

. (C6H1206)

o lLlAzH4
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(i)
—Rulfs degradation __Cone. N9y, p(Cy HgOy)
(C5H1003)

(D-Aldohexose) (Aldopentose)

(Optically active
dicarboxylic acid)

B
(C,H,,0,)

6”714

7 ' (Optically inactive alditol)

Assuming all sugars belong to D—seriejs,
deduce the structures of A, B, C, D and write
all the reactions. 4

(i) Deduce péssible monomers for
polymers with the following

repeating units. 2
()  ~(--CH,—CH=CH—CH,--),
() ~(--CO—(CH,),---NH---)_

(iv) Which of the two, o-benzoquinone
and p-benzoquinone is deeper in

s - colour ? Give reason. 2
(e) (i) ~ Write short notes on : (any two)
: ' 3x2=6
() Uses of alizarin and its

_ synthesis from anthracene
() Biodegradable polymers with

two examples
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(i)

(i)

0 0

Synthe:sis and applicationsg of

(HD Nylon 676
stis hyperfine splitting in EPR
ectroscopy.? Explain the
hypefﬁne splitting pattern of methy]
radical: N
nat is fingerprint region in FTIR
spectrosmpy : :

[n aqueous solution glucose

ochibits the following equilibrium. -

What 1S the ~Phenomenon
responSible for this equilibriur_n?
Explain the phepomenon with a
suitable mechanism. How does it
support the cyclic structure of

glucose ? ' , HEE3
5 H.  OH
Ho_ M H—C=O0 C—
—— |
H—C—OH H— C— OH
H— C—OH |
HO—C—H HO—C—H O
Ho—¢c—H 0 _, | = |
“— H—C—OH ~ H—C—OH
H—C—OH
g : H—C— OH H—G
e CH,OH CH,OH
10
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(ii)

(iti)

(iv)
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CH,=CH-C,H,CN

W.hat is leuco base in
tr}phenylmethane, dyes ? Explain
With appropriate reaction. 2

Describe the splitting pattern of
Protons ‘b’ and ‘¢’ in the following
Compound with the help of a
diagram. Give J values also. 2

Ha

|
c\c/{b

Hc

Which of the following monomer

-will undergo anionic addition

pPolymerization easily ? Write
the mechanism of anionic addition
polymerization taking this
monomer as example. 3

CH,= CH-CH,, CH,=CH-Ph,
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