Rashtrasant Tukadoji Maharaj Nagpur University, Nagpur
Post Graduate Teaching Department of Chemistry,
Master of Science (M.Sc.) CHEMISTRY Examination (CBCS): Third Semester
Paper IX (Code: 3T1) (Special I- Organic Chemistry)
Time: Three Hours Max. marks: 60
N. B.: (1) All questions are compulsory.

(2) All questions carry equal marks.

(a)

(b)

(©)

Q.1
(d)

(€)

(f)

Indicate the type of the reaction and mechanism involved in each step of the following

transformations.

COOMe 4
0 1) hv MeOOC,,
~ Ph
4
(0]
\,,
ONO,, “'OH
Ph
hv 3(sens) 4
Ph” “Ph
OR
Explain the difference in the photoreaction of the two stereoisomers in isopropanol. 4
Ph Ph
oA M HO\
hv 6 hv
v P
(CH3),CHOH Ph - (CH3),CHOH -
H /< H /<
Identify the products P and Q in the following reactions with suitable mechanism. 4
Ph,CO Ph,CO
0N 2, [/ 2 Q
(¢} hv o hv

What is cis-trans photoisomerization? Give mechanism involved in the isomerization of 4

alkenes. Predict the equilibrium product in the following reaction:

6
7 5
hv
8 4 = 7
9 3
2 1
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Q.2 Propose a mechanism for the following reactions.

(@) i

(b) 4

@12{%&@%““
o

(c) @0 RLi CrO3 4
OR
(d)  Which of the reactions shown below will occur under the influence of heat? Light? 4
’ H
O=Pp=Crep
H H
(e) Propose a mechanism to account for the following deuterium scrambling experiment. 4

) Write a substrate for the formation of following target molecules using intra-molecular 4

D wlfp &

Diels-Alder reaction.

Me
| ]

Q.3  Write a suitable mechanism for the following transformations. 4
(a) 0 4

©)‘\ 3e02 ©)J\f
0%
b
(b) e
benzene, reflux

(© Identify major products [X] and [Y] formed in the following reactions. 4
OCHs L 1NaNHy o]
CO,'Bu t-.BuOH (1 equiv) TFA X % NaBH, ]
2. i-Prl 04% CeCl;.6H,0
OR

(d) How will you bring about the following transformations? 4

Ph  Ph Ph  Ph

Ph  Ph
HO  OH HO OH
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(€)

(f)

Q4.

(@)

(b)

(©)

(d)

(€)

(f)

Write the structure of products formed when acetophenone reacts with each of the following 4

reagents.

(0]

i) Mg (Hg) then H,0 i) MCPBA
ii) NaOH, Br, iv) Se0;
Predict the product(s) of the following reaction with suitable stereochemistry. 4
RhCI(PPh3);, D RhCI(PPh3)s, D
Maleic acid ( 20 2: ? Fumaric acid ( 3)3 D2
benzene benzene

Propose a suitable mechanism for the following transformation. 4

CHO . XN

@ little base

CL° - i, i O

OH o
Complete the following reaction sequence with the structures of intermediates. 4

CHO CHO
* (\ BF3 OEt A [Cy1H24S.] VB B [CosH06S4]
O O SH SH 21112494 ii) Br(CH2)3CI 247128%4.
(2 equiv)

Raney Ni CIC.H
“EoH [C1gH20]

How will prepare the following organoboranes compounds using hydroboration reaction. 4

H
IR adies
ﬁi \_\COZEt "
| 1} 1] \")
OR
Propose a suitable mechanism for the following transformation. 4

¥N NH
2
o N\\/K
9] thiamine hydrochloride (cat.
)L y ( )Ph)J\(Ph (?\1 )
Ph™ "H NaOAc, EtOH B cl
OH S

HO
thiamine hydrochloride
Explain the outcome of the following reactions by identifying the structures of [X] and 4
[Y].
(CH3),S=CH, (CH3),8(0)=CH;
—— X O ———1[V]
THF, 0 °C THF, 50 °C
Propose a suitable mechanism for the following transformation. 4
C)\
i)@[ B—H, 100 °C
PN )
Ph ii) Me3SiCHN,, THF, reflux Ph/_\—OH
iii) H,O,, NaOH
iv) BuyNF, THF
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Q.5 Give mechanism involved in Norrish type Il reaction and predict the products in the 4

@ following reaction:

(0]
Ph hv
— > 9

(b) Propose structures for the products A-E in the following scheme: 4
CO,CHj
= A LiAIH Me;SiCl
( + | | — A[CqoH1204] B [CsH1207] — ¢ [CgH1ol2]

AN Nal
CO,CH3

Zn, Cu H3COzc — COch3
D [CgH1q] E [C14H1604]

C [CgH1ol2]

ether
(©) Identify the compounds A-F formed in the following reaction sequence. 4

HsCO Na, NH; S o oH-H <\

(6]
H30 H
———— A[CgH1,0] ——» B[C/H;00] — = o
CH, tBuOH CH

C [CyH1402]

MCPBA i) LIAIH DMSO
C [CgH1402] — > D [C9H1403] )—6)4> E [C7H1202] —— F [C7H1002]

cocl
i) HyO (coch,

(d)  Consider the scheme below and use all the information provided to identify the structures 4
of A, B, C and D.

N i) BH3 i) DMSO, (COCI),
©\/\ i) NaOH, H,0, A ii) EtsN B
OSiMe,t-Bu Ci14H240,Si C14H2,0,Si

C:o CO,Et

PN
PhsP™ "CO2Et c BuyNF
—_—

C1gH2g03Si

D
C12H1403
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