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Instructions to candidates:

This paper consist of FIVE questions
Answer question ONE (compulsonj) and any other TWO questions

QUESTION ONE

a) Give the IUPAC name for each of the following compounds : (2marks) each, 8 total)

(i) Br -
(i) cl

(@iv)
&;( m\
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b) Ibuprofen is a common over-the-counter drug used as a mild pain reliever. The structure
of ibuprofen is shown below:

0
g
o
From the structure of ibuprofen, determine
Q) He number of SP® hybridized carbons (2marks)
(i)  The number of SP? hybridized carbons (2marks)

c) Which the following pairs of compounds has:

Q) The higher boiling point : 1- bromopertane or 1-bromohexane? Explain.
(i) The higher melting point: hexane or isohexane? Explain. (2marks)
(iii)  The highest solubility in water: pentanol or actanol? Explain. (2marks)

d) An organic compound X contains 40.0% carbon, 6.67% hydrogen and the rest oxygen. If
the molecular weight of X is 90g/mol, determine its molecular formula?

(C=12,H=1and O = 16). (4marks)

e) Complete the following reactions. Where multiple products are possible, indicate the
major and minor product and the stereochemistry.
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___—CHyCHg

()
HBr
CHj
(i)
1.0,
2.Zn, H;0+
iii
( ) \/\_/\/ HZ
— —_—
Lindlar
catalyst
(iv)
KMnO,
H,0+

QUESTION TWO
a) Draw structures corresponding to the following IUPAC names

(1 3,4-dimethylnonane

(i) 3-ethyl-4,4-dimethylheptane

(iii)  1-bromo-3-ethyl-5-methylcyclohexane
(iv)  3-cyclobutylhexane

(2marks)

(2marks)

H,
_—

Pd/C
Catalyst

(2marks)

(2marks)

(2marks each, 8 total )
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b) Predict the major product from addition of HBr to each of the following alkenes:

CH»

Q) (2marks)

(i) / (2marks)

(iii)
(2marks)
(2marks)
(i) /\/\/
c) Propose a suitable mechanism for the following reaction
CH Br CHg3
AN /7 Br, \
C=—C —_— _H
/ . H.O H—C—C\
HaC H 2 o pd OH
3
(4marks)

QUESTION THREE

a) Provide the systematic name for each of the following compounds:
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0 (i Q Q

Cl

(iv)
- NAASCT
OH
Br

(2marks each, 8 total)

b) Determine the configuration of each of the following alkenes as E or Z as appropriate :

. CH,OH
(1) H3C\C=C/ ’ (2marks)
N
H CHs
(i) Br /H
a
cH CHs, (2marks)

c) Propose mechanisms consistent with the following reactions
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()
\K\ HBr . % P (amarks)

(i) /\ H,SO,

H,0 OH
(4marks)
QUESTION FOUR

a) Provide IUPAC names for each of the following compounds

(i) (ii)

Br

(iii) (i)

OH

OH
(2marks each, 8 total)

b) Designate the stereochemistry of each of the following compounds as E or Z
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CHO (i) H C=C-H

(i) Br.
CH,0H ; 'C =CH,

H HsC

(2marks) (2marks)

c) Propose a mechanism for the formation of each of the following products shown:

CH,OH CHs

CH,
H,SO,(aq) +
heat

QUESTION FIVE

(8marks)

a) Draw structures corresponding to the following IUPAC names
Q) 3-methyl-1-pentene
(i)  Cis-3-methyl — 3 — hexane
(iii)  Bicyclo-[2.2.2]- Detane
(iv)  Spiro-[3.2] hexane
(2marks each, 8 total)

b) Rank the following compounds in order of increasing boiling points. Explain.
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CHs

| NN

CHs_C_CH3

le n-hexane 2 is-dimethylbutane

neopentane

OH

PG \)\/

Pentan-1-ol 2-methybutan-2-ol

(4marks)

c) Propose a suitable mechanism for the formation of each of the products shown.

OH
L _H:SO,@a) \ _
> +

(8marks)
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