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23.5: Substitution Reactions of Aryl Diazonium Salts

Aryl diazonium salts are important intermediates. They are prepared in cold (0 ° to 10 °C) aqueous solution, and generally react
with nucleophiles with loss of nitrogen. Some of the more commonly used substitution reactions are shown in the following
diagram. Since the leaving group (N) is thermodynamically very stable, these reactions are energetically favored. Those
substitution reactions that are catalyzed by cuprous salts are known as Sandmeyer reactions. Fluoride substitution occurs on
treatment with BF,), a reaction known as the Schiemann reaction. Stable diazonium tetrafluoroborate salts may be isolated, and
on heating these lose nitrogen to give an arylfluoride product. The top reaction with hypophosphorus acid, H3PO, is noteworthy
because it achieves the reductive removal of an amino (or nitro) group. Unlike the nucleophilic substitution reactions, this reduction
probably proceeds by a radical mechanism.
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These aryl diazonium substitution reactions significantly expand the tactics available for the synthesis of polysubstituted benzene
derivatives. Consider the following options:

I. The usual precursor to an aryl amine is the corresponding nitro compound. A nitro substituent deactivates an aromatic ring and
directs electrophilic substitution to meta locations.
II. Reduction of a nitro group to an amine may be achieved in several ways. The resulting amine substituent strongly activates an

aromatic ring and directs electrophilic substitution to ortho & para locations.

III. The activating character of an amine substituent may be attenuated by formation of an amide derivative (reversible), or even
changed to deactivating and meta-directing by formation of a quaternary-ammonium salt (irreversible).

IV. Conversion of an aryl amine to a diazonium ion intermediate allows it to be replaced by a variety of different groups (including
hydrogen), which may in turn be used in subsequent reactions.

The following examples illustrate some combined applications of these options to specific cases. You should try to conceive a
plausible reaction sequence for each. Once you have done so, you may check suggested answers by clicking on the question mark

for each.
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