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THIS PAPER CONSISTS OF TWO PARTS, PART A anpo PART B

PART A: ANSWER ALL QUESTIONS (01 HOUR)
Write your answers in the spaces provided.

1. Give the missing reagents and products of the following reaction scheme.

1.

C Br -
e l (Q)c:uu CHyCHzBr
2

(07 Marks)

2. Complete the following reactions giving structures of the products or appropriate
reagents.

(i).

H, C,H '
:C:CZHS ) CoHs—C=C—CgHj5 3 2 5:6:0’02H5

C,HY  H H H

{ii).

KMnO
« KM0Os o h—C=C-CpHy ——%
Hgo, pH 7.5

(10 Marks)
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3. Give the structures of the products of each step of the following reaction scheme.”

-8B 4. pPhy
2. n-Bull

00K

| _HCHO 1. {BH3)a
l 2, HzQz!‘OH"

{09 Marks)

4. Qive the structures of the products of the following reactions.

5. Calculate the expected Ay of the followiag bompound A, using Woodward-Fieser ruics
for o, f-unsaturated ketones,

Hg®* _  CuyCly/NH,0H
: CHaCH,CSCH -
1207 H,80,

(06 Marks)

6. Sketch the "H-NMR. spectrum of B showing the relative distance from TMS, relative
arcas and multiplicities of signals.

HaC

HaCO
B

O\
“CH—CHyCHg

Basic value for u B-unsafurated Ketone =215 nm
CHa,CHs | Increments for,
= /.5 Double bond extending conjugation =+30nm
x Alleyl group or ring residue at o =10 nm
. B =+12 nm
AcO N © g y or higher =-+18nm
“ Exocyclic double bond - =-05 nin
Homoannular diene component =--39 nm
;lumnx
(08 Marks)

{08 Marks)
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7. Predict which of the following compounds will be expected to show aromatic properties.
Explain your answer.

. sraes 1 Sbbraatbas [ serentesns [Ty

8. Give the structures of the products of the following reaction sequence.
NaOH/H,0 ' NaBH,
2 C,HsCHO —_—
(08 Marks)

9. Complete the following reaction sequence by gfving the missing reagents and products.

H O
o0

NH; N-C dil. HCI
NaOH - heat +

{06 Marks)

10. Give suitable starting materials/products and reagents for the following reaction schemes.

Ho/Pt

KOH/Br,
- CHaCHoNH, 2

HiC-N=C=0  «———— (. c-g

(12 Marks)
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11. Identify the major product in the following reaction.

C!
NO,

NO,

NaCH

100°C

12. Complete the reaction scheme given below.

CHa

NHo

(CH5C0),0

1.BQ

2. NaOH/H,0
heat

decdesheofeok hedkeok sk e kst sk ok

(08 Marks)

(08 Marks)
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PART B: ANSWER ANY FOUR (04) QUESTIONS. (02 HOURS)

'13 An aliphatic compound, A (C¢H 3Br), on treatment with alcoholm KOH yieldud compound B
(CeHi2). Upon ozonolysis in the presence of Zn, B gave C (CH40) and D (C4H;0). Both C
and D answered the jodoform test. When treated with HBr, B yielded E, which is isomeric
with A,

(a) Deduce the structures of A, B, C, D and .
(b) Suggest a chemical test to distinguish between C and D.
(¢) Give the structures of the products furmed when vzonolysis is done in the rleE‘ﬂf‘E of Zn.

(50 Marks)
14. (a) Giving necessary reagents und conditions show how yau weuld catry out any two (02) of
the following transformations.

- OH
L CHyCH,CHyOH ——»  CHeCHCH,

MaBr oH
if. C @ CHg

CI Cl
i, CHaCH- CH, CHyGEC~COOH
(24 Marks)
(b) Giving appropriate mechanisms, predict the product/s of the fcllowing hycdrolysis
reaction.
. : H,0
HyC—8—CH-CHy—C:
CHs
{10 Marks)
(¢) Giving appropriate mechanisms, predict the products of the following elimination
reactions.
L CHy " CHy
Br——H alc. KOH H——Br alg. KOX
H_""“CHa - H__““CHa
PA Ph

(16 Marks)

15. {a) A phenolic estcr CgHgO5 showed a broad IR band at 3300 em™ in CCly. Dilution shifted
the band to 3600 cm™ and was observed as a sharp band. Deduce the structure of the
compound and explain your auswer,

(10 Marks)

(b) Draw the structures of the fragments responsible {or the peaks at £3/z= 85 and m/z =58
in the mass spectrum of octan-2-one. [CH;(CH;z)sCOCHas]
: (10 Marks)
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A
(c) i. Predict the number of signals, area ratios and multlphcltles of the signals in the 0
NMR spectrum of E. 4

ii. Sketch the 1H-NMR spectrum of E, showing relative positions of peaks from T§
N.B. § values of pealks are not expected.

O\‘
C""CHzCHa

HE=CH-OCH;3

E
30N
16. (a) Cyclopentadienyl anion is aromatic. Explain this statement using an energy level
diagram. '
(10 My
{b) Give the structures of the products from F to J in the following reactions.
CH™C=N )
o S~ 40"
Z F——
ether
CEHE\
1i. =0 + NHoNH; —— H
Csz
vJ\OCZHS OHCH,CHOH/H"
(20 M
(c) Write the appropriate reagenis K - N for the following conversions.
0]
Y = (0 A DY
i — 0 —_— - s
= ©/\/\‘S‘H H
0.0
é 5 CHyCH,
i C,H R
11
Q

N [:::I’“‘CHZCHE

(20 M



00059

| INDEX NO:

17; (2) Outline a method to separate the mixture of p-loluidine and p-nitroanisole (both
compounds aré alids).

NH, OCH,
GHy NO,
p-taluidine p-nitroaniscle
) (15 Marks)
(b) Predict the products P — Q that you expeet from :he following reactions.
O
L NCHZ} N
= . Ha/Ni
NO
i ‘j/ 2 spHCl
v *
(10 Marks)

() Gi{ring necessary reagents and conditions show how the following transformations

would be effected.

b

) O,NHE ;____h ONH\“;?\/‘

S0,C! , |
O =
0 — OO
O
GHs
GHa CI}HS
it GHgNH CHzNN=0 _
{15 Marks)
() Give [UPAC names of the following conpounds.
] /4 o i
W Oi>
(10 Marks)

18, (a) Write resonance struclures for the ¢ complex formed when anisole, CeH:OCH;
undergoes nitration at ortho position. Account for the observed equal rates o nitration

of Cﬁ[‘IﬁOCHj and CﬁDjQCI. 1,1__
(20 Marks)
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(b) Give the major products R — T of the following reactions.

| @ CHaCOGH AIGl;

OGH,

i, “ | Li/tia. NH .
= C,H:OH
NH,

i 1. NaNO, / HCl/ 0°C
2. H30*/ heat
NO

(30 Marks)
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