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Answer all Questions

1. a) Explain any two (02) of the following statements.

i.  Pyrrole is more reactive towards nitration than benzene and electrophilic
substitution occurs predominantly at C-2 position.

ii.  Direction of the dipole moment of pyrrole is reversed from its direction in
pyrrolidine.

iii.  Pyridine —N-oxide is more reactive towards both electrophilic and nucleophilic
reagents than pyridine.

H o

I |
|
Pyrrole Pyrrolidine  Pyridine Pyridine-N-Oxide (30 marks)

b) Indicate the products (A — H) you expect in any three (03) of the following reactions.

. X :
n ©\/j ConcHNOy/ConcHpS0s , o
NT 0°C

" ﬂ Me,N-CHO c H;0 b
N POCl,
H
Alk. KMnO
(i) \N - E o+ F
~
AN
(iv) Ej\/j CeHsNO, 1.n-BuLi/A
. 2. H,0

(30 marks)
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¢) Give the mechanisms and the product/s you expect from the following reaction.

CHCIy/KOH
J\ 2
N

H

(40 marks)

2. (a) Briefly explain why a-haloester of aldehyde is more reactive than that of a ketone.
(20 Marks)

(b) Giving necessary reagents and conditions indicate how you would carry out any two (02)
of the following reactions. ‘

CH; CH; O
. CH.
0] H,C OH — H,C 3
CH,
(i PhCHO —————> pph CO,H
NH,
0 C,H;s
(i) ©/L C,Hs
_—
C,H;

(Hint: Stobbe condensation)

(40 Marks)
(c) Predict the products (J -M) expected from any four (04) of the following reactions.

(i) ((;\)\CHO AGOIACO”

(i) /‘\/OH _ree . x

CH,Cl,

Zn/Cu
(i) O + CHyl, —— L

. 1. C,Hs;MgBr
(iv) —> M

2. HY/ H,0

OH "

#” "CO,H (20 Marks)
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(d) Indicating the mechanism show how you would carry out the following synthesis.
Ph V
PhCHO —— H)ycozm

CO,Et
(20 Marks)

3 (a) Briefly explain why mixed claisen condensation can be carried out efficiently with diethyl
oxalate or with ethyl formate than with ethyl acetate (20 Marks)

(b) Giving necessary reagents and reaction conditions indicate how you would carry out
reaction (i) and either (ii) or (iii) of the reaction given below.

O
/u\/\ J\«Ph
. Ph N
(@) HCHO + PhCHO + NH; — o 0
;0
Ph
(30 Marks)
OEt o) o)
o EtO OFEt
(i)
—_—
Br Br
(i) CcHy(CO,C,H CO,H
oy, ———=—co, (20 Marks)
(c) Give the reactants (P — S) required for the following reactions.
(0] (0]
. p CH3
0) —_—
Q
o) O O
W  J_cm R, M
S CH,
(20 Marks)
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(d) Give the structures of products (T-V), of any two (02) the following reactions.

0 O CH,COCI

/K H'/H,0

CH COGHs OH/H,0
(ii) 28 CO0,C,Hs 2. H' -
3. heat

C,H50,C”7 ~CO,C,H;s

HO

OC;Hs CH,I
(i)
OO o) NaOFEt

(10 Marks)
4 (a) Write the mechanisms for any two (02) of the following conversions.
0O
. NH
Q) o) 3 NH
0] (@)
. OEt NHoNHPh | N OH
W Y Q
© © Ph
O O
(iii) NaNO,
EtOOC EtOOC
\/U\CHs HOAG CHs
NOH (30 marks)
(b) Complete any two (02) of the following reaction schemes.
H + 1. BulLi 1. BuLi Hg?*
(i) o +HS sH _H g c D
H/E TN 2. CH,Br 2. CH4CH,Br H;0*
CO,Et . - 1. OH'IH,0
i) < =t | HNo, H g ZnHOAc EtO H 2 J
COzEt . ACzo CI\/\ 2. H30+
CO,H 3. heat
Na,S,0 H,SO HCl @NMQZ
a conc. conc.
(i) ©\ 25204 250, . N
(40 marks)



| (c) Predict the products (W — A) of the following reactions

(i)

(ii)

(iii)

(iv)

NaNO,

HCI/ 0-5°C

1. BoHg

2.

Na,Cry04/H,SO4

NaNO,/H*

NaN3

MezNH
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(c) Predict the products (W — A) of the following reactions
NH2 NENOZ
® HCl/ 0-5°C w
NH, -
CH3;
(i) 1. BoHg X
2. Na,Cr,07/H5S0,4

0
(iii) PN NaNO,/H* v

(ivy Ph \H/Cl NaNj 7

(V) f E MezNH A

(30 marks)
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