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NEW / OLD
- 2015
M.Sc. Part-I1 Examination
CHEMISTRY
_ PAPER—II
'(Orgaﬁic Chemistry)
The figures in the right-hand margin indicate fuil marks.

Candidates are requifed to give that answers in their
' own words as far as practicable.

. Nlustrate the answers wherever necessary.

New Syllabus

" Answer questions of Group—A and B and C.
Answer five questions taking at least fwo from Group—A and B.

Full Marks 2 1_00 _ i Time : 4 Hours

Old Syllabus
Answer questions of Group—A and B.

Answer five questions taking at least two from each group.

Full Marks : 75 e Time : 3 Hours

(Turn Over)



Group—A
(New & Old Syllabus)

(a) Cite an éxample to explain the exception of Woodward
Hoffmann selection rule. from electrocyclic reactions
. . 5 ,_

(b) Construct a correlatlon dlagram for the followmg

transformatlons - S . 3+1= +2 '

M ™ Bl LTI

With the help of the diagram predict whether these
transformations’ are allowed thermally or
photochemically ? Do you arrive the same conclusions
using PMO method ? »

(c) Predict the product (s) of the following reactions
1nd1cat1ng FMO interactions. (attempt any three)
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2. (a) Eiplain the term secondary obital interaction with»
special reference to the Diels Alder reaction. 2

(b) Why the reactileity of the diene is increased by
electron releasing substitutents ? : 1

(c) Explain the .product (s) of the following reactions:
(Attempt any five) 5x2
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(d) Identify the product X and Y 2

COOH rd
Pl : £
_— s x —12 5y

' 3. (a) Pyrrole undergoes electrophilic Substitution at

2-position. — Explain. i 2
(b) Predict the product(s) in each of the following

reactions and suggest ‘mechanism. (any four : 1—2-><4

NH,

PhNO,

i ' —_—
.( 1 #1yBlycerol Conc.H2 SO,
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(iif) CHO 4 CH,=CH-GH-PPh, —>
N ,

H

@j+CH2 0+EtzNH __H+

(c) Logically develop - the jsy'nthes'is of the following

compounds. (any three) : _ 3%x2

(i) QCHO
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A
(iv) // \5 +CH3020—C C - CO2CHs —Fjpara— .

(d) Pyridine has a hxgher dipolement than pyrrole
— Explain.

. (a) What is Lowsson’s reagent ? Give one example of its
application. . , 1+2
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(b) Carry out the following transformatiohs (any two) : B . (a) Syntheszze the followmg compounds usmg retrofs
| ' o synthetic analysis (any three) 3x4

(i) Furfural );;OLO-—- ' ' . CO,Et
. ' e , (i) t | J
| A P : (0] o -
o L) —D .
N0 o R I S N CO,Et
(iii) Benzil —> “ -|| En f o

(c) Predict the product with mechanism.

) ; N
(i) Me -~ CH = CH - COMe + TsO — CHp — NC—'—ali>

Et,0
[ | NHy/NH,Cl
(i) So e Sealed tube.

rt
o) : at higher temp
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(b) Writg down the product of the following reactions.

3
] Br Pd (OAc),
; oo >
) | PPh, NaHCO, ’
¥ B Crciin DMF
) R B
J MeoH
o :
Group—B
(New & Old Syllabus)
6. (a) Give an example each (Answer any three) 6

(i) An organic molecule that belongs to C3 point
group.

(i) A molecule that belongs to Dy point gfdup.

(iii) A modecule possessing a chiral axis; designate its
configuration in R/S or P/M.

(iv) An achiral molecule possessing diastereotopic
ligands but no enantiotopic ligands. '

(v) An achiral molecule possessing both éhantiotdpic
and diastereotopic ligands. '
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(b) How many stereoisomers are possible with the
following contitutional structure ? Comment on the
symmetry elements present in each and the chirality
of ‘each isomer. (Answer any two) 8

(i) CH3CHOHCH = CHCHOHCHj3
(i) C(CHOHCH3)4
(i) CH3(CHBr)3CH3

CHCIMe

. (c) Define meso-isomer. L el

7. (a) State whether the following statement are true or
false. Give reasons in support of your - answer.
~ (Attempt any two) : o 6

i) A molecule belonging to Cg point group cannot
have enantiotopic ligands exceeding two in a set.

“(ii) 'Rigid-molecules- that belong to C, or D, point
. group cannot have enantiotopic ligands.

“(iii) Enantiomerism always embraces a pair, but the
enantiotopism is not necessarily so.

(iv) A meso isomer is an achiral diastereomer.

- (b) Answer any three of the following :

(i) What is atropisomerism ? Explain with examples.

C/15/DDE/M.Sc./Part-I/Chem. /2 (Turn Over)



13
12

(ii)_‘ ‘What is buttressing effect? Discuss with an

. ‘ A OMe
example. : MsO : OMe
(iii) Define ‘pseudorotétion’. Tllustrate with an 7
. example. e g g (iv) MeO ' HN\l

o | o 0

(iv) Give an example and illustrate 2-alkyl ketone
effect. . :

(b) How would you design the synthesis of the following
compound avoiding that causes chemoselective.
Problems. Give explanations. " 3

8. (a) Give the retrosynthetic approach and their synthetic
strategies of the following compounds (any three) :

. - 4x3 ' : 0._-Ph
OCH,Ph ©/
' : ; ' Ph/\\N/\/ QL=
H
or

(a) Predict the product with mechanism. (any three) :

o l ,
CH2'_S(CH3)2. .
DMSO

60°C

(i) O\(O\/CI BugSnH

AIBN

Br
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(nl) O/“\/\SxMe3 g;c(l?l
2Cl,

—30°C

'~ (i)Na, liq.NH, g
- (iv) T @) HgO+
COOH il 1o

(b) Indlcate _approprate request in each case. (any svc)
6x%1

hq wﬂ"ﬂ ‘5;_{.‘
o6t o (v)

N | ’c'ozme ; ____OTMS

L ‘}1 £ : B pevadf!

. (}‘“ﬁ _ CO,Me _ OTMS

i ’“L ¥ oHE i _ ' _ :
any four of the follomg . 42

08 »_816

- (Turn Over).

]

g Q{ALSI;DDE/M,.S'c./Part-I/Chem-./‘Z TET AR IR A (Qanunagd) 1



16

7

- (ii) What ‘is Spin. lattice relaxétion ? 4 (b) Elucldate the part of the structure :
(iii) Write down the Structure of - the reference ]

(i) Conune is 2-subsituted p1per1d1ne
compound used for NMR in D50.

(L) Pyrrohdme nucleus -is :attached to pyridine

(iv) Why TMS is used as a reference Compound in nucleus by means of a-position (C-2). 242

Y (c) Qutline the steps involved for the biosynthesis

(v) NMR is absorptlon Spertroscopy True or. false?d (blosynthex) of nicotine.

(d) Explam ephedrme is a weaker base than y—ephedrine

b) A Com ound CgoH;¢05), has strong infr b 1 !
(b) o (CoH;009) g ared " in terms of conformational analysis.

~absorption at 1695 cm-!. The H!-NMR Spectrum has
five sets of line : a tnplet at’ 6 1-3 (3H), a quarlet 54 1“
(2H), a double at 87 0 (2H), a doublet at §7-8 (2H)
: and a smgle at §9:8 (IH) ppm. Predlct the structure |
of the compound : ‘ : . -4 I

Group—C .
(New Syllabus)
1: :..,.'(a) How would you distinguish between the _following_
~ pairs of isomeric compounds from their 'HNMR

_Spectra: Lol . = 2%x2
i | OH

! OH =1 '.d :
it Conean : '

: 1 ; Me
L oS

: M.Sc. /Part-1/Chem. /2 . (Turn Over)

(c) An organic compound having molecular formula
CeH11BrO, exhibits The following Spatlal__'
characteristics : : o .

R : 1725, 1200, 1030 cm-1

IH-NMR (5) : 4-15 (2H @ J =7 Hz), 35 (2H, t, J |
= 7Hz) | | i
: 20 - 27 (4H, m), 1-25 (3H, t, J = 7Hz)

Déduce the structure of the compound»..
10. (a) Discuss the mechanism of hydramme fission

ephedrine. What happens when ephedrine subjected
to Hofmann exhaustive methylation ? - 242
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- (b) Write down the expected product front the followmg
~ reactions. Which of them will be the major product.
' Example your and answer : BTy

1+(1lx23 e
i : : ‘ : (e) Predict the product w1th mechamsm (any two)
(c) Write down the product structure with mechanism : ‘. : L ', 3x2
. 5 + @ < K . i
S ualene H . - OSOQ'CHB ._ TR
Squalene -HPOXI ide OF Squalene oxide . i A (i) BoHg ;?
| e ' s ‘| @) H0,/0H
_ Lenosterol <—— Protosterol cation i CH3' SRS
(d) What is multlcomponent reaction? : : = : '
» Predlct the product of the following reactmns : E PErI P ‘
: @ @( o+ CH3C02H + CquNH2 > B L : e T | - g

e NC
" e i MeOH
Ry reacn &

()>—S¢2

(1) H3O

(iii) /' k

(CH2)4CH3
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