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THE OPEN UNIVERSITY OF SRI LANKA
B. Sc DEGREE PROGRAMME / STAND ALONE COURSE 2006 / 2007
LEVEL 5 - FINAL EXAMINATION

CHU 3126 / CHE 5126 - ORGANIC CHEMISTRY
DURATION: 2 1/2 HOURS

Tuesday 12" May 2007 10.00 - 12.30 a.m.

Answer any FOUR (04) questions only.
If you have answered more than four questions, only the first four answers will be marked.
1. (a) Explain the following observations.

(i) Dipole moment of pyrrolidine and pyrrole are as indicated below.

O 11.58D ﬂ T1.81D

N N
H H
pyrrolidine pyrrole
(20 Marks)
(ii) Pyrrole has a pKj, value of 13.6 while that of pyridine is 8.96.
7\ | =
N N
pyrrole pyridine
(15 Marks)

(b) (i) Identify the structures of the products A — C formed in the reactions given below.

CH
RN 3 +
0 (I . PhcHo MNaOCHa_ %9. B
N” CH, 1 mol ea
o
. POCI
am Y s MezN—lC—H —3
N
N |

(ii) Give the mechanisms for the formation of product A.

(iii) Explain why the product A is the major product in reaction ().

(40 Marks)
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(c) Giving the necessary reagents and reaction conditions indicate how you would effect
the following conversions?

H;CO H3CO HsCO HsCO N
0] — o —_ .
NH, \i :NH _N PAN|

OCH, OCHs o

(15 Marks)

(I | —_ |
N N~ "NH,
(10 Marks)

2. (a) Considering the mechanism of the reaction explain the observations given below.

i NH
‘ X X
_ + NH4 - l P
N N
O
] P + NH3 ——  very slow reaction
N (25 Marks)

(b) Identify the structures of products D and E obtained in the reaction given below. Give
the mechanism for the formation of the products.

[i:I:?> CHCl, / alcoholic KOH b + E
N

I

(20 Marks)

(¢) Giving the necessary reagents and reaction conditions indicate how you would effect
the following reactions.

0o — 0

\ >
H Me
' (10 Marks)

(d) Identify the structures of the compounds F and G in the following reactions.

' % anh. ZnCl,
+ F —m/m» N —_—
NHNH, N
H

(10 Marks)
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(e) Skraup synthesis used in the synthesis of quinoline is as shown below.

L+ Gon
+ HOH
NHa ¢

CH,OH

conc. HyS04 m
FeSO4 N/

CsHsNO,

(i) Explain the role of glycerol, concentrated sulphuric acid, nitrobenzene and ferrous
sulphate in the above reaction.

(ii) Give the possible mechanism for the reaction.

(35 Marks)

3. (a) Show how you would carry out the following syntheses using organo metallic

reagents.

RS
v L
5

e
OH
fi. Me
0

K
iv. Me AN 0

e
Ok

Me

o

O

Me Me
MeMO

o]

(40 Marks)

(b) Giving necessary reagents and conditions outline a route to synthesize the following.

i Me
Me Me
Me
if.
m
iii
NN
OH

Me

from Me/k/OH
0
from )J\O/Cl and )\/Cl
]
from and BrCHCOzEtL

(60 Marks)
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4. (a) Give the structures of compounds (K, L and M) of the following reaction schemes.

0
100 °C
O
- NaOEt °
I Ph/\COZEt + Etoj\r(OEt —_— L M M

0
(15 Marks)

(b) Consider the following reaction.

CHO Pyridine / Piperidine
+ CHQ(COzH)?_
Heat

i. Giving the mechanism predict the structure of the product.

In an experiment, 0.530g of benzaldehyde was reacted with 0.570g of malonic acid
using above reaction conditions to obtain 0.520g of the product.

ii. Using appropriate calculations determine the limiting reagent of the reaction?
iii. Calculate the expected yield of the reaction.

iv. Calculate the percentage yield of the product.
(50 Marks)

(c) Consider the following reaction scheme.

0]
Vi CHO = N b
l ' - P o+ Q

citral pseudo ionone

i. Giving necessary reagents, conditions and mechanism, show how you would

synthesize pseudo ionone from citral.
(20 Marks)

ii. Giving appropriate mechanism predict the structures of P and Q
(15 Marks)




5. (a) Give the product of any five (05) of the following reactions?

R O 2 P(OEt);3
0 + -

K ii g MEZS_CHz

tks)

i i Hs™~""sH_
H H H*

: S 1. n-BuLi
. V. WBr _
; S H 2. HzO*/Hg?*

BoHs

V. —
i ( heat
E Vi. /\ SeOleZO
l (25 Marks)
|
1 . . . . . .
ks) (b) The following reaction scheme depicts an example of Ritter reaction. Identify the

\ missing compounds/intermediates R, S and T.

| conc.H,S0 H,0 *

| MesCOH + CHiCN ——P— R —2> 8 HOL ¢

|

l

t What is the use of Ritter reaction?

| (25 Marks)
|

l

(c) Giving necessary reagents and conditions show how you would effect the
following conversions.

NH2
i i Me > Me\/%CN
(s) H H

MeﬁlrMe

N\
OH

.
|

8) ii. Me

S

iii. Ph” CN — Ph” "NO;

(50 Marks)




6. Answer any TWO (02) of PARTS A,Band C

PART A

(a) Bond lengths of C1 - C2 and C2 - C3 bonds of naphthalene are 1.365 A°and 1.404 A°
respectively. Explain the above statement.

(15 Marks)

(b) Resonance energy of phenanthrene (387.0kJ mol ™) is not equal to a compound
containing three benzene rings.

N.B. Resonance energy of benzene is 150.6 kJ mol .

8 1
7 2
5 4

naphthalene phenanthrene
(10 Marks)

(c) Identify the compounds H - K in the following reactlon sequences.

Yoo R —-»* aC0

ii.

(25 Marks)
PART B
Identify the structures of the compounds (L —P) of the following reactions.
0O
NHz HCO-H A
: Hlk/‘[ oL
N~ TNH,
i ‘ X i. n-BuLi
N ii. H,0
o 0Y) + cHCONO, AcQ
- g 10°C
iv. CH4COCHCH,COCHy — P
(50 Marks)
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PART C

Give the structures products Q - U of the following reactions.

Ei . [(COCH3
P

i

<

COCH;

140 °C

_—

200 °C

heat

hv

hv

Copyrights reserved

Q

(50 Marks)



