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TABLE 1. IR SPECTRA OF p-SUBSTITUTED

BENZENEDIAZONIUM SALTS

The infrared spectra of some aromatic diazo-
nium cations have already been measured by
several authors and the change of the diazonium
group stretching frequency by the introduction
of a substituent into the aromatic nucleus was
discussed with reference to the change of N-N
bond order.1,2) However, any other vibration than
the diazonium stretching one has never been studied.

In the present report, the infrared spectra of
twenty kinds of p-substituted benzenediazonium
cation were measured in the form of solid chloro-
mercurate to study the aryl carbon- nitrogen bond

(Ar-N) stretching vibration in relation to the
electronic effect of a p-substituent.

In an aromatic diazonium cation, the aryl
carbon-nitrogen bond stretching vibration ap-
peared in the frequency region 1300-1400cm-1,
and the above assignment was made with reference
to that of nitrobenzenes3) and phenyl isocyanides4).

The wave numbers of the characteristic absorp-
tion band of diazonium cation, νN≡N and νAr-N

were listed in Table 1.

From the data of Table 1, it was shown that an

electron-donating p-substituent increases the wave

number of νAr-N and decreases that of νN≡N.

An electron-attracting p-substituent, on the

other hand, seems to be rather less effective upon

the above two absorption bands.

By plotting the wave numbers of νAr-N and

νN≡N against Hammett's σp value for the sub-

stituent in Figs.1 and 2, it can be clarified that

there is almost a linear correlation between them,

and that the straight line was distorted as represented

by the dotted line above the region of plus σp

value.

The high frequency shift of the aryl carbon-

nitrogen bond stretching vibration by the substitu-

tion of an electron-donating group can be explained

in the same way as described in the case of the

diazonium group stretching band,5,6) that is,

the substitution of an electron-donating group at

the para position of the benzene ring increases
the contribution of the polarized structure (II)
to the ground state (I), namely it decreases the
N≡N bond order and at the same time increases

the aryl carbon-nitrogen(Ar-N)bond order.

The break in the linear correlation by the sub-
stitution of a strong electron-attracting group,
on the other hand, may be partly interpreted by
taking the polarized structure (III) into considera-
tion.

Since an increase in the contribution of the
structure (III) to the ground state (I) increases
the aryl carbon - nitrogen (Ar-N) bond order and
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Fig.1. Plot of aryl carbon-nitrogen bond stretch-

ing frequency vs. Hammett's σp constant for

the corresponding p-substituent.

Fig.2. Plot of diazonium group stretching fre-

quency vs. Hammett's σp constant for the cor-

responding p-substituent.

at the same time, decreases the N≡N bond order,

the substitution of a strong electron-attracting

group shifts the aryl carbon -nitrogen (Ar-N)
stretching vibration to the higher frequency side
and at the same time, shifts that of the diazonium
group to the lower frequency side. However,
the above contribution of the structure (III) by
the substitution of a strong electron-attracting

group is less important than that of structure (II),
because there is an unstable, doubly positive
charged N-N bonding in the former structure.

The net effect of a strong electron-attracting
group upon the characteristic infrared absorption
bands of diazonium cation seems to be small and
then the absorption band of νAr-N and νN≡N of

the diazonium salts having a strong electron-
attracting group at para position of benzene
nucleus appears in the narrow frequency regions
1310-1320cm-1, and 2260-2280cm-1, respec-
tively.

Experimental

Preparation of Diazonium Double Salts. The
preparation of the mercuric chloride double salt of
p-substituted benzenediazonium chlorides was carried
out following the method of Nesmejanow7); The di-
azotization of an arylamine was done by a usual method
with the corresoondine amount of moles of sodium
nitrite in 20%hydrochloric acid solution at 0.5℃.

The diazotized solution was filtered and then poured

into a solution of one and a half times as much as the

corresponding amount of moles of mercuric chloride in

20-30ml of cooled concentrated hydrochloric acid.

The mixture was stirred at 0.5℃ for ten minutes or so.

After precipitation of the double salt, the crystal
was collected on a glass-filter, washed with cooled
water, ethanol and ether, in that order, and dried in a
vacuum desiccator. The yield of dried double salt was
10-60%.

Infrared Spectra of Diazonium Double Salts.
The infrared spectra of the double salts were measured
by using a JASCO DS-301 infrared spectrophotometer
in a KBr disk. The wave numbers of νN≡N and νAr -N

are listed in Table 1.
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