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The examination is out of 94 marks and you have 3 hours to complete it. No extra
time will be given.

You can use a pen of any color except RED AND GREEN to write your answers.

Read the whole question paper carefully before you start answering. You are allowed
to start with any question, just clearly number it in your answer sheet.

You have been provided with Spectroscopic Correlation Tables at the end of the
question paper. Make sure you use them.

This is a closed book examination. You are NOT allowed to have any book,
memorandum, notes, paper, photographs, document or written/printed material other
than the question paper and the answer books provided by the examiner/invigilator. If
you need paper for rough work, an additional exam answer sheet will be given to you,
which must be clearly labelled as rough work: not for marking, and handed in together
with the question paper and all your answer books.



UESTION 1

1.1 Of the three molecules below, one contains a stereocentre. Identify the molecule and
draw Fischer projections of enantiomers.
(a) 2-fluoropropane
(b) 2-methylbutane
(¢) 2-bromopentane 3)

1.2  Identify the following as:
(a) diastereomers
(b) constitutional isomers
(c) 2 molecules of the same compound or
(d) enantiomers

CHs CHs
A. H-C=Br H~C—F
F Br
0 O
CHs CHa
c. H—¢C  C——H
H——CI H——CI
CHa CHj
(3)
[6]
QUESTION 2
2.1 Write a mechanism for the following reaction. Name the substrate and product and
draw a free-energy diagram for the reaction. (8)
Br

\/k+NaCN_,?

22 Give the missing reactants, substrates and products. Also give the mechanism. (Eg.
E4, Sn2)
(a)

CH,CH
Z®  CH,COONa

Br——Counyy, CH,COOH

- 9

CHs (2)
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(b)

- 500
? CHs0.507C (CH3),C=CH,
CH5;0H
’ 2)
[12]
UESTION 3
3.1 Name the following compound using (E) 1 (Z) as well as (R)/(S) designations:
T @
3.2 Which of the following alkenes is more stable? Explain.
trans-2-hexene or 2-methyl-2-pentene (2)

3.3 When cis-1-bromo-4-tert-butyl-cyclohexane is treated with sodium ethoxide in ethanol,
it reacts rapidly to yield 4-tert-butylcyclohexene. Under the same conditions tfrans-1-
bromo-4-tert-butylcyclohexane reacts very slowly. Write conformational structures and
explain the difference in reactivity. (4)

3.4 Fill in the missing reagents, products or starting materials:

(a)
H+
/Y\OH —_—— 2
(1

(b)
oy Ay
HO
Br Br HO
(c)

Li, C,H;NH,, -78°C
= trans-2-heptene

NH,CI 1)

(1)

3.5  Start with ethyne and describe a synthesis for cis-2-butene. Use any other reagents

that may be needed. (5)
[16]
UESTION 4

4.1 Write a mechanism for the addition of IC! to 2-methyl-2-butene. 5
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4.2 Fill in the missing starting material, reagents and products:

(@
O3, CH,Cly, -78°C

Zn, HOAG O‘=° + CH;0 )

Q — &

(b)

OH (2)
(c)  cis-2-pentene —22—» ? (2)
(d)
KOC(CH,)s
Cyclopentene¢ ——m8 —» 7
CHBr; ()
(e) on
? °:|§ l
[ > : + Q
Br  Br M
[12]
QUESTION 5
5.1 How many monochloro products would be formed from the reaction of 2-methylbutane
with chlorine? Show the structures. 4)
5.2  Write a mechanism for the monochlorination of methane. 3)

5.3  Wirite a mechanism for the addition of HBr on propene in the presence of peroxide.

()

2]
UESTION 6
6.1 Start with 2-methyl-2-butene and show the steps by which the compound is converted
to an alcohol during oxymercuration-demercuration. Name the product. (8)

6.2 Show the configuration of the products when the following compound is treated with
tosyl chloride, followed by hydroxide ion. Name the final product.
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O\\s/,O
HsC (D/@ e
H“‘"\C—'OH ?
CoH (i) NaOH (aq) (3)

6.3  Give the structures of the products and starting materials (A-C):

(a) (4)
CH,OH o>
O/ NaH 9 - 9 CH3SO,Cl/ base 9 CH3CH;ONa ?
A WO g c D
(b)
Ha CH3 RCOOOH
yoe e
H* “CH HA, H0 2)
[17]
QUESTION 7
71 Draw a mechanism for the reduction of propanone with sodium borohydride. (5)

7.2 Fill in the missing reagents, starting materials and products:

(a)
?
(CH3CH,),CCH,OH —»  (CH3CH,),CCHO
CHj; CHj; (1)
(b)
CHs
CH,CHCH,CH,0H * CHili ———» 7 +7? )
0
l NH,Cl/H,0
[el
QUESTION 8
8.1 Sketch the 'H-NMR spectrum you would expect for the following compound, showing
the splitting patterns and relative position of each signal: (7)
Cl (I
Cl Cl

Cl Cl



CEM2B10/ CEM01B2 JANUARY 2019 6

8.2 Propose a structure for the compound with the following 'H-NMR and assign the

peaks to the relevant hydrogens: (3)
C3H,l
I A
5 | 4 | 3 ' 2 ' 1 ‘ 0
PPM
[10]

-000-
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