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Date 01.05.2019 20 x 5 = 100

l. Draw the following orbital.
0

a) LUMOof~ .~N,....
b) HOMO of I
c) a* of C-H bond.
d) a of C-Li bond.

~©
e) LUMO of ?"' CH2

(5)

2. Write the product(s) for the following reactions. Indicate the major product if applicable. (5)
KOAc
AcOHa) ? Cl

d)
~o
V·-,,,0 Cl

?

b) ~OTsI .
Meo h-

heat

?

e) AcOD

c)
?

?

3. A) N(SiH3)J, unlike N(CH3)3 is planner with trigonal nitrogen. Why? (3)
B) "Bridge-head olefins are unstable"-Justify. (2)

4. A) Explain the mechanism of the following reaction with the help of FMO. (4)
H *CH2 CH3

R3}._R1 R3}._R1
R2 (singlet carbene) R2

B) With the help of above analysis write the product for the following reaction. (1)

~

Rh2+(cat.)

-
C02Me

H N2
5. A) Write the preferred conformation for the following molecule. Explain its stability in terms

ofFMO. (2)
0

~OM e

A

Q



6. Write the product(s) for the following reaction.
1) Mg/THF
2) H30'

(1 x 3 + 2)

a) ? b)
heat

?

q5
(H0)2B

7. a) Entropy of activation provides the information about nature of the mechanism. Explain.(2)
b) Predict the sign and magnitude of entropy of activation for the following reaction · (3)y

s""/'..s~0v

d) NaOHc)
~C02Et

N2

?
? heat

a)

'rYCl DBU/heat
1BuSNa

cr ONa EIBr crO,E
c) I t

h

8. For the hydrolysis of the acid chlorides of benzoic acids in aqueous acetone, the following
Hammett plot was observed. Explain. (5)

b~.k
1"CGCJ

Joiy:lool1>i•

r .•• 2.c; .•..,......~·-··
/.--- ,.•...

9. Write the major product for the following reaction and Explain interms of Curtin-Hammett
principle. (Hint: Write the structure in the chair conformation.) (5)

13CH3-l

10. By looking at the Hammett p value and entropy of activation suggest a mechanism for the
following reaction. (5)

i'..l-M~OH

11. Write the mechanism and enantioselectivity of the following Die ls Alder reaction.

+ '\a
) ..Cr0

(5)

0 ?

12. Write the products (A·E) (1x5==5)

2



0 cr:r0 ~ o Cat02 ii) N
Ph3SnH

i) A
THF, H20. 25 °C B

c+
-78°C SePh AIBN, Heat

C02Et

. ·--'-1:?y~OAc AIBN, heat •
H sourceiii) D E

C02EI

OAc

13. Write the major product (A-E) of the following cycloaddition reaction.
Me9"Y~Me

i) (6~ hv H'<i=>:

(lx5=5)

B

OAcii)<
OAc

[o)=o
0

200 oC
c

sealed tube
solvent

OH

iii)

Dess Martin
oxidation D E

or
PCC, cH2c12 (intermediate)

14. Write the major product (A-E) of the following sigmatropic reaction.

~
i) H (1,3] shift A

heat

(lxS=S)
Me

~

(3,3]
ii) Heat 8

h
Ph

Ph

iii)
[1,7]

c

[3,3]
-o
Heat

C02Et8(~£~ [2,3)shift
v) ~ heal E

I 5. Write the electrocyclic ring opening product (A and B). Write the product (C) and
explain the stereoselectivity. (2+3)

i) A B

0-fO .. Heat
ii) )-,NY) -

PhH2C ~ ll__Ph
Br

c
heat hv

16. The Compound 'X' is an important ingredient of sunscreen lotion. Looking at the
structure predict how it protect the skin from sunlight. Also write the photochemical
product (A-C). (2+3)

~
)l) x ~

A 0 0 hv
+ )l-
Ph Ph

B

ii)

hv

3



17. i) Write the product (s) of following reaction .
. e SH

cb-' -0 ©o DCC, DMAP
'N ~

C02H + I A
~ ,&. Benzene.reflux Benzene.reflux

ii) Identify the reduction (A) and cyclization (B) product of the following reaction.
Cite reason why the changing the X group we can control the yield of cyclization
product.

0
Br.........)l0~

x

(2+3)

B

A B
+

(Cyclization

product)
AIBN, heat (Reduction

product)

X = H 31% 38%

X = Me3Si 32% 54%

18. Explain the regioselectivity and role of catalyst in detail. Using FMO explain why
endo product is the major in Diels Alder reaction. (3+2)

DCHO r('l
+~

CHOMe,{ OHC~
+ 11

120 -c 70% 30%

25 °C

SnCl4
95% 5%

19. i) Identify the intermediate (A) and products (B-C). ii) Write the major product (D) of the
following reaction? (OTBDMS is an alcohol protecting group). (3+2)
') 01

~ H3P04,AcOH heat~µ A--

1~~nzene

B
ii) CTC02Me ~OTBDMS ~ D

N +-,
c

A--., B
ii)rll +::_T'(~"'

(1x5=5)

i(C02K DME

ll__ AcOH
C02K Heat

chv

iii) iv)

E
Catalyst

D
Heat Solvent, heat

4
J.0\/

~ \


