Ex/M.Sc/CH/4/0-4131/107/2017
M. Sc. CHEMISTRY ExaMINATION, 2017
( 4th Semester)
ORGANIC CHEMISTRY ( SPECIAL )

PapPer - XI11-O

Time: Two hours Full Marks: 50

(25 marksfor each unit)
Use a separate answerscript for each unit.
UNIT -0-4131

Draw the structure of the product(s) with proper stereo-
chemidtry (if any) of thefollowing reactionsand explainwith

mechanism (Answer any five). 2305
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i) Explainwhy a-cyclodextrin and g-cyclodextrin show

i) MeLi, CSp, Mel . different effects on the rate of cycloaddition of
OH " cB:;ﬁ?Hr'eﬁ IUEN(Cat') cyclopentadiene and acrylonitrile. (102)+1
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b) Thefollowingtwo compoundsbehavedifferently towards
tributyltin hydride in presence of AIBN(cat.) under
refluxing in toluene. Draw the structure of the product(s)

and explainyour answer. 3
Cl
o L
Ph L o
Ph
©)
OTMS
Me Hg(O Ac), / HpO-THF
Cl
Me % NaBH,
CN,
w
H CN
Discussthe mechanism of the abovereaction. 21

7
. [o oj
(]

i) Writethe structure of the molecular self-assembly
formed by hydrogen bonding interaction involving
three molecules of 5, 5-diethylbarbituric acid and
three molecules of 2, 4, 6-triamino-5-n-

butylpyrimidine. 13+131
b) Give one example of each of the following types of
receptors (attempt any three) 103
i) Two-dimensiona molecular cleft.
i) Hemispherand
iii) 3-Cryptand
iv) Azidebinding cryptand.

c) i) Show how areceptor synthesized fromthefollowing
two compounds can effectively catalyzethe exchange
of C-2 hydrogens of quinuclidinone (1-azabicyclo
[2.2.2] octan-3-one) in CDCl3 saturated with D,0O.

[ Turn over



Rh,(OAc),, DCM
A

7

UNIT - O -4132

3. Attempt anyfour of thefollowing questions: 404

a)

b)

) Giveonemethod for determinationof " and oy’
vauesof thiopheneand furan.

i) Inthe pKavsao plot for 3-/4-substituted pyridines,
the o valuesfor 4-NO,, 4-CN and 4-CO,Et do not
show good correlation. Comment on the nature of
deviation and givesuitableexplanation. 21+11

Discuss the approach of Taft for determination of c*

va ues (which aremeasuresof inductiveeffect) of different

ubdtituents. 4

B trans-2-(m-and p-substituted
benzoyl oxy-)-cyclohexyl p-toluenesul phonates, in acetic
acid in the presence of acetateions, yield alinear plot
withc withap value of — 1.00. If the carbonyl oxygen is
labelled with 180, and the reaction product is reduced

[7]

with LiAlIH,4, thetrans-1, 2-cyclohexanediol retains 50%
of theactivity.
Comment on themechanism of thereaction. 4
d) i) TheLossenrearrangement of the potassium salts of
acyl hydroxamic acids

S
RICONOCOR? —2H:H20 | pinco 4 R2COS
fast
Amine+ CO,

yieldsthefollowingp values:

R = XCgH,, R? =CgHs: p=-259
Rl =CgHs, R2=XCgH,: p=+0.87

Show how the mechanism is consistent with these
results.

i) Thelogk forthefollowingtherma dimination reaction
shows agood correlation with o* with ap value of

—0.66.
CH(CH+)OCOCH, —Vaourphase
X / (CHs) 3 327°¢C
X _

CH = CH,, + CH;COOH

X_/
X

Comment on the nature of thetransition state of the
reaction. 2i+11
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e) i) A Hammett plot for the second order rate constants
of urethane formation from ethyl chloroformate and
XCgH4NH> in anhydrous acetone has a p value of
-5.56 for X = p-OCHg, p-CH3, mCH3 and H
using c values ; ap value of - 1.57 is found for
X =p-Br, m-Cl, m-NO,, p-COOC,Hs and p -NO,
using ¢~ where appropriate. Comment on the
mechanism of thereaction.

i) Explain how the magnitudes of thep valuesfor log f
vs ' plot for aromatic electrophilic substitution
reactions gives an idea about the nature of the
transition states of the reactions (f = partia rate
factor). 21+11

Attempt any three of thefollowing questions: 303

a i) Show how thefollowing molecule can act asahost

for Stryptophan.
C N
| N )\ N
Oﬁ/o IL I|-| 0] \(O
R! R2
R! = 2— Naphthyl

[5]

d) Identify[A],[ B]and[ C]. Discussthemechanismfor
theradical step only. 13+13
SPh

Amberlyst A—21 Bu3SnH/AIBN CrO3.HOAc
H [A] CgHe, reflux [] MeLi—-THF [C]
>:\_%O Satd.NH4Cl

OR

NO,

Discussthe mechanism of thefollowing reaction.

OMe

i) HCIO4—CHCl3
i) Pd—C, Hp, EtOH

+
iii) Et30BF4~, DCM

T,
///
i,
a4

Me COCHN,,

€) Predicttheproduct inthefollowing reactionsand explain

with mechanism (answer any one). 2
) Me;Si
a)(cocl), /Py
COCH b) CHoN»2 in EtoO
c) Cu(I)Br
ME3Si
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HZNNHZ
Me 7 Me

ii) Show how apentaprotonated form of thefollowing

compound catalyzesthe conversion of ATPtoADP.

1402
(\NFO NH/}

NH NH
Lm0 )
NI AN

d) i) Showthemolecular interactionsinthefollowing cases.

A) MoleculeD acting asahost for urea.

RNHOC CONHR

D
ﬁ fj
R= X ™
N CH,-O-CH, N

[3]

9 o
AN ) Cp2TiCl2, Zn—dust, THF
i) 10% H2SO04
h) o
COOMe
/
Mn( OAc)y
Cu( OAc), 5

2. @ Account for the stereo chemical preference of the cis-
isomer over thetrans-isomer in thefollowing reaction.

2
(CHg),C—HgCl + ﬂ NaBH |
o) o o)

(CH3)3C Me C(CH3)3 \\Me
@) (0] O @)
95:5
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