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QUESTION 1 [4]

The molecular formula C;H40 can be converted into three line-bond (Kekulé) structures that are
consistent with valence rules.

H H
A H H E H j -9 ¢ o
H/ \9/ \Clz// \O/ H/C\(:\/H H/ \g//
O H H H
a b c d

a) Which one of the Kekulé structures (a to d) is not consistent with valence rules?

b) Provide an explanation for your choice. (2)
c) Which type of isomers are the three correct structures? (1)
QUESTION 2 [10]

Provide IUPAC names or skeletal structures for the following:

A

a) Br (2)

b)



c) (E)-6-isopropyldec-7-en-2-yne (2)

HO

d) (2)

Cl

e) E> (2)

QUESTION 3 [6]

3.1 Draw one staggered and one eclipsed Newman projection of 3-bromo-2-methylpentane viewing
along the C2 and C3 bond. (4)



3.2 How many chiral centres does the molecule in 3.1 have? (1)

3.3 How many stereochemical isomers do you expect for this molecule? (1)
QUESTION 4 [6]
4.1 Write the complete stepwise mechanism for the following reaction. Show all the intermediate
structure(s) and all electron flow with arrows. (3)
BL, Br
Br



4.2 Propose a simple yet labelled energy diagram showing the reaction in 4.1. Assume that the
reaction is exothermic. (3)

QUESTION 5 [7]

Alkynes are useful starting materials for the synthesis of different organic compounds. Study the
scheme below and provide the names of all the missing reagents or product structures (a — h).

c + d

‘ KMnO,, H,0*

Cl, J H,0,acid catalyst

e




QUESTION 6 [3]

Compound X forms products A and B upon treatment with a strong acid. Propose a mechanism by
which the products are formed.

OH
J = O
—_— +
X A B



QUESTION 7 [6]

Propose the major product in the reactions below and provide a reason for your choice.

al Cl
\‘/\ HCl \t/\ . \ﬁ\

7.1 A B 2)

Br

_KOH _ N
Ethanol
7.2 c D 2)
Ko
/\(\ a . /\/\ + /\(\

Br {Butanol E >'/O F

7.3 2)



QUESTION 8 [8]
Provide structures or names of the missing reagents or products for the reactions below

o)
1. NaBH,
2. Hy0"

8.1 (2)

= >

8.2 OH" (2)

1. OH
\(Br + Mg > w}\)\
8.3 R (2)

o

OH LiAIH,, Ether

8.4 Hz0" 2)
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