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Instructions to candidates:

Please read and follow the instructions carefully before answering the questions.

o Answer only Four (4) questions.

e Answers should be given in the spaces allocated in the question paper.
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1. Answer all parts.

i. What is the characteristic reaction type of Alkane.

...............................................................................................................

...............................................................................................................
...............................................................................................................

...............................................................................................................

(3 marks)

iii. Write down a plausible mechanism for the chlorination of methane to obtain CH3Cl.

(8 marks)
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iv. State whether the following statement is TRUE or FALSE. Explain your answer.
“Ethane (CH3CH3) can be produced during the chlorination reaction of methane™
TRUE or FALSE: .o tiitiiiiiiieeiiniiiaeenineananraaen (2 marks)

Explanation:

...............................................................................................................
...............................................................................................................
...............................................................................................................
..............................................................................................................

...............................................................................................................

...............................................................................................................
...............................................................................................................
..............................................................................................................

...............................................................................................................

2 Answer all parts.
a. Benzene is the simplest molecule among aromatic compounds.

i. Benzene is more favorable for electrophilic substitution reactions. Explain the statement.

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
..............................................................................................................
...............................................................................................................

............................................................................................................

............................................................................................................
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il. Draw the structure of the product for each reaction given below.

HNO3/H;S04
——
FeBri/Br;
—_——
AlCl,

/\rc'

o]

OO

(6 marks)

iii. Propose a reaction sequence for synthesizing benzene starting from nitrobenzene.

(9 marks)

b. Consider the following reaction series for synthesizing the monomer (3-hydroxybutyric acid)

required for the production of the biodegradable polyhydroxybutyrate polymer (PHB).

OH
Step 1 ?H Step 2 |
CH3CHCHO ——» CHjCH;—C—H ———» CHiCHs—C—H
OOH
3-hydroxybutyric acid

(6 marks)

i. Give a suitable reagent to be used in the step 1.

...............................................................................................................
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ii. Write the name of the reaction mechanism type involved in step 1.

.................................................................................................................

-----------------------------------------------------------------------------------------------------------------

3. Answer all parts.

a. Levodopa (L-dopa) is a medication used to treat Parkinson’s disease. Levodopa, a
precursor chemical to dopamine, aids to boost dopamine levels in the brain. The levodopa
reaches the brain, it transforms into dopamine.

i.The structure of levodopa is shown below and mark the chiral center/s using asterisk mark (*).

o)

OH
NH,

HO

HO
L-Dopa
- (5 marks)
ii. The pure L-dopa (2.00 g) was dissolved in the 10 ml of water and the solution was placed in
to a 200 mm polarimeter tube at 20 °C. The observed rotation was - 7.9°. Calculate the Specific

* rotation of L-dopa at 20 °C.

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
R R R
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

...............................................................................................................

(6 marks)
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iii. A chemist prepared a mixture of L-dopa and its enantiomer (D-dopa), and this mixture had a
specific rotation of -23.0". Calculate the % ee of this mixture.

...............................................................................................................

P R desssssananrnn “rsnane Fesseransanns PR D R DR cens
..................................... a E N RN R R R R R R SRR R RS AR
Teene B R .e D CERRR e PR
...............................................................................................................
............. B T T}
----------------- B T B R
D I R T D T T T
B T caraea dassssansnanan renaan drrasesanrann teressnsnnanas ssses
.................................................................................................................
............................................................. R RN a e
bessssranasirnn Arressssrrasstrrnattrranns R D TR

(6 marks)

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................
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b. Consider the following structures (1 to 4) to answer the questions.

iy [ I I

H==C=—OH OH=—C-—H H==C-—OH HO—C-—H

Cl=——C—H He—=C—Cl H—C—C d=——C—H

I I I I
CH, CH, CH, CH,

1 2 3 4

i.Which of above molecules are enantiomers of each other?

.................................................................................................................

...............................................................................................................

4. Answer all parts.

rd

a. Staggered conformation of one of the stereoisomers of 2-butanol is given below.

(3 marks)
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ii.Draw a Newman projection for this staggered conformation, viewed along the bond between

carbons 2 and 3.

(5 marks)

b. Draw all the possible acyclic chain isomers corresponding to the mélecular formula

CsH )20 containing alcohol functional group.

(8 marks)
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c. The given structures represent potential isomers of pentene. Determine if any of these

demonstrate geometric isomerism, and if so, illustrate those geometric isomers.

W=G§ CHyCH,CH=CHCH,

OHCHC=CH,  CHCHCH=CH,  CH,CH=CCH,
CH, oy o

(9 marks)
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5. Complete the given conversions by providing the appropriate reagents/catalysts in
the ellipses and the resulting compounds in the rectangles.
(5 marks x 5= 25 marks)

CH: = CH: HBr Mg/dry.Ether

1. Z

2. Hx0
ii.

Br H
CH=CH ———y CH: = CHx s H— —#—H

H H

dil. NaOH

Page 10 of 11



iii.

O
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r H =
—H NHs Dil.H;S0. 1
| ; CHy~C = N-CH,~CH,
H H t
C’E\c
Ha Hs
v.
HH o PCls
A S
HH O-H ﬁ
1. LiAlH,
2 HO0.
c/i\c
Ha Hj
V.
CaNH @ I
H—¢ —H — — !X, "
H H H-N/{Hzcuzcus

..........................



