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Organic Synthesis

1. Phenylamine is prepared from benzene.

Give the reagents and conditions needed for each of the steps in the
conversion of benzene to phenylamine.

(6)

2. Which one of the following pairs of reagents reacts to form an organic
product that shows only 2 peaks in its proton n.m.r. spectrum?

A. Butan-2-ol and acidified potassium dichromate(VI)

B. Ethanoyl chloride and methanol

C. Propanoic acid and ethanol in the presence of concentrated sulphuric
acid

D. Ethene and hydrogen in the presence of nickel

(1)

3. Give the structural formula of the organic product when phenol is reacted
with.

(a) Sodium hydroxide solution
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(1)
(b) Aqueous bromine

(1)
(c) Ethanoyl chloride

(1)

4. Which one of the following pairs reacts to form an organic product with
only 2 singlets in its proton n.m.r. spectrum?

A. Ethene and bromine

B. Propan-2-ol and acidified potassium dichromate(VI)

C. Ethanol and concentrated sulphuric acid

D. Epoxyethane and water in the presence of dilute sulphuric acid

(1)
5. Benzene can be converted into nitrobenzene.

(a)Give the reagents for the reaction.

(2)

(b)Write the mechanism for the reaction, including the formation of the
species that attacks the benzene molecule.
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(4)

(c)Name the type of mechanism involved in this reaction.

(1)

6. This question concerns the preparation of the plastic poly(methyl 2-
methylpropenoate) (Perspex), starting from propanone.

Which one of the following sets of reagents is not suitable for the step
indicated?

CN CN
Step 1 | Step 2 |
CH;COCH;—— H;,C—C—CH; —— H,C=C—CH;
(I)H Compound L
Compound K 1 Step 3
H COOCH; COOCH; COOH
254l Step 3 | Step 4 I
—C = S y——— H:C'_——-C—Cﬁj N —— H:C—'_—C—CHS
Il.l c|jH3 Compound N Compound M

A. Step 1 HCN (NaCN then dilute HCI)
B. Step 2 hot ethanolic KOH

C. Step 3 warm aqueous H2SO4

D. Step 4 CH30OH with an acid catalyst

(1)

7. Arenes like methoxybenzene are made from benzene.
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(a)What is the natural resource from which benzene is produced?

(1)

(b)Suggest why methoxybenzene rather than benzene is used in schools
and colleges.

(1)
8. This question refers to the reaction sequence below.
Which one of the following is not involved in the reaction sequence?
0
/O_C‘/:
CH3CHO — CH;CH(OH)CN —— CH;CH(OH)COOH —— CH3CH_ _CHCH;
C—0
%
P Q R O .5
A. Esterification
B. Hydrolysis
C. Nucleophilic addition
D. Reduction
(1)

9. The compound 4-hydroxyazobenzene can be obtained from phenylamine
and phenol in two steps.

Identify the intermediate formed and give the reagents and conditions for
each step.
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(4)

10. Which one of the following types of reaction is not involved in the above
sequence?

CH.CH,CH, ——> (CH,).CHCI ——> (CH.),CHCN

|

(CH.),CHCH,NHCOCH, €—— (CH,).CHCH,NH,

A. Halogenation
B. Acylation
C. Reduction
D. Oxidation

(1)
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