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Reactions of Diazonium Salts with Phenols and Amines in Non-Aqueous Media

By W. BRADLEY and J. D. THOMPSON

Clothworkers Research Laboratory, University of Leeds

Although diazonium salts have been known for more
than a century only a few have been described which are
soluble in benzene or ether and this has limited the
study of their reactions.! In some investigations suspen-
sions of diazonium salts or their complexes with zinc
chloride have been used, but it was hoped to obtain
simpler results in the present study from experiments
in homogeneous solution.

Diazonium salts which are soluble in benzene are
readily prepared by applying normal methods of dia-
zotisation to alkoxyanilines 'having n-heptyl, n-decyl or

cetyl groups in the alkoxy substituents. p-n-Decyloxy-

benzenediazonium fluoborate and the corresponding
perchlorate, for example, are both soluble in cold ben-
zene. The diazonium salts of this type are colourless to
pale yellow crystalline compounds of low melting-point,
most of which are stable when kept for long periods in
the dry state. The solubility in benzene depends on the
anion and whilst p-n-decyloxybenzenediazonium fluo-
borate forms a 4% solution in benzene at the room tem-
perature the chloride and toluene-p-sulphonate are less
soluble and the sulphate almost insoluble. The character
of the chloride as a true diazonium salt is established by
the following considerations. It reacts immediately and
quantitatively with silver perchlorate in benzene form-
ing silver chloride, and combines with stannic chloride
to form the derivative (C,,H,,0C;H,N,),SnCl;. With
iodine monochloride it forms (C, H,OCH,N,)"ICl,".

1 W.BRADLEY and J. D. THoMPsON, Nature 178 (1956) 1069.

The diazonium character of the perchlorates and fluo-
borates is ensured by the nature of their anions.

On the addition of a benzene solution of tetra-n-
butylammonium hydroxide to one of p-n-decyloxy-
benzenediazonium fluoborate an orange colour develops
immediately and increases in intensity until two mols
of the base have been added. This corresponds to the
formation of the tetra-n-butylammonium salt of the
diazotate:

(p-n-CyoH,,0CeH, N,)*BF,~ + 2 (Bu,N)* OH-
\

v
(p-n-C;yH,,0C¢H,—N=N—0) NBu,* +
+ (Bu,N)*BF,” + H,0

or of the related isodiazotate. The latter is the more
probable because it does not couple to -naphthol, nor to
dimethylaniline, even after the addition of glacial acetic
acid equivalent in amount to the base.

The reaction with sodium iodide follows a different
course. On the addition of sodium iodide in dry acetone
to a benzene solution of p-n-decyloxybenzenediazonium
fluoborate p-n-decyloxyiodobenzene is formed together
with iodine and p-n-decyloxydiphenyl, the two last
mentioned products being present in equivalent amount.
The proportion of these relative to p-n-decyloxyiodo-
benzene increases with dilution and this suggests the
following course of events in which radical reactions play
an important part:
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The Coupling to f-Naphthol in Benzene in the Presence of Tetra-

n-butylammonium Hydroxide

Wt. of diazonium salt

Wt. of B-naphthol

133.4 mg (3.84 x 104 g mol).
57.7 mg (4.00 x 10~ g mol).

N/10 Tetra-n-butylammonium hydroxide dissolved in a mix-
ture of benzene (9 vol) and methanol (1 vol) was added in the
amounts stated in the first column (4.0 ml = 4.00 X 10~% g mol).
The total volume of the reacting solution was 50 ml.

Table 11
Volume of N/10 Tetra- Amount of Azo- Yi
5 ield
n-butylammonium compound formed o
hydroxide solution (ml) after 1 min (mg) °

0.40 15.75 10.5
0.60 23.90 15.4
0.80 29.50 19.0
1.00 40.75 26.2
1.20 45.20 27.7
1.40 57.50 37.0
1.60 68.50 44.1
1.80 77.00 49.6
2.00 90.00 58.0
2.20 91.50 59.0
2.40 98.00 63.2
2.60 105.0 67.7
2.80 115.0 74.1
3.00 121.0 78.0
3.20 132.0 85.1
3.60 135.0 87.0
3.80 142.0 90.1
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Fig. 2. Relation between the amount of azo-compound formed and
the volume of N/10 tetra-n-butyl ammonium hydroxide added





