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End-Sem: Autumn 2018 CH3102 Full marks: 50
Don’t provide mechanism unless asked
Part A

1. Explain the following mechanistically. When sodium borohydride is added to a solution of an
ester, as shown in (A), the reduction takes place very slowly. However, on addition of aluminium

trichloride, as shown in (B), the reduction takes place readily. (1.5 marks)
(A) 2 1. NaBH,
—— > Very slow reaction
2. H0*
R OEt
(B) 0
1. NaBH
' /”\ +oAC, e N,
R OFEt 2.H0

2. Amobarbital is a sedative marketed under the trade name Amytal. Propose a synthesis of
amobarbital, using diethyl malonate and urea as two of the starting materials. Show mechanisms

of all the steps. (2.5 marks)
CH,
0O
CH,CH,CHCH3
J\ CH,CH,
o) N o]
H
Amytal

3. The acid catalysed rearrangement of cumene hydroperoxide is an important industrial process
which generates two important chemical substances: phenol and acetone. Provide mechanisms
for the following two steps in the given synthetic scheme: preparation of cumene from benzene

and the rearrangement of cumene hydroperoxide to phenol and acetone. (3 marks)
Hzc——CH-CH;, H3O* /”\
H3PO,, 250 °c 130 °°
Cumene Cumene
Hydroperoxide
4. Identify compound A and B. (2 marks)
CH; OH
1. (CH2=CH)2CuL!; 1. CHalLi CHy=CHCCH,CHCH,
2. H;0* 2. H0"
CH,

5. Attempted Cr(VI) oxidation of 1,4-butanediol to butanedioic acid results in significant yields of

-“y-butyrolactone (structure given below).” Explain mechanistically. (2 marks)
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6. Suggest appropriate reagents and conditions for the following transformations.

(1 x4 =4 marks)

(A) CO,Et COEt (B) Q Q
0 ; ;

Ph PH

© o NHph O
(o} OH
| I EtO/U\OEt Ph)\\Ph
Ph
7. What is the product of the following reaction? Explain with a mechanism. (2 marks)

o)
Ph KOH
Ph/\”/\Ph + pp E1OH
(0] (0]

8. How would you carry out the following transformation? Show a plausible mechanism.

34

9. Identify A and B in the following sequence and provide mechanism for each step. (2.5 marks) .

(2.5 marks)

1. PhsP PhCHO
BrCH,CO,Et > A > B
2. NaOEt

10. Provide the missing reagents for the transformations: A to B and B to C. Show mechanisms
for both the steps. (3 marks)
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PartB

11. p-Toluidine (structure given below) reacts with benzene diazonium chloride to form a
compound which on boiling with dil. sulphuric acid gives four products (excluding nitrogen).

Write the structures of the four products with appropriate mechanism. (2+1 marks)
Me
NH,
p-toluidine
12. Which one is more acidic and why? (1 mark)
(A) (B)
13. Carry out the following transformations (mechanism is not needed) (2x3=6 marks)
a)
COOH
Aspirin
b)
NO2
O — QL
NO2
c)

@ O



14. Predict the product(s) with mechanism: (2.5 marks)

NO2
Cl< i _ClI NaOMe/MeOH
NO2

15. Suggest the reagents and mechanism to carry out the following transformation.

(2.5 marks)
c {
X — Ol
NHCOCH,COMe COMe
16. 8-aminoquinoline is more basic than 7-aminoquinoline. Explain. (2 marks)
XN X
_ v
H,N N N
NH,
7-amino quinoline 8-amino
quinoline

17. The Hantzsch pyridine synthesis involves the following molecules. Suggest the mechanism in
details: , (4 marks)

2CH3COCH2COzEt + CH3CHO + NH;3

18. Carry out the following transformation (mechanism is not needed). (2 marks)

® D

19. Carry out the following transformation with mechanism and reagent. (2 marks)

COMe



