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Synopsis. The mechanism of the oxidation of aromatic
amines with Fremy’s salt was investigated by use of 18O-labelled
compounds. It was shown that the nitroso-oxygen atom
originates not from water but from the nitroxide oxygen and
sulfonate oxygen atoms of Fremy’s salt.

Usually it is not possible to isolate nitroso compounds
by the oxidation of aromatic amines, but such sterically
hindered amines as mesitylenamine give nitroso com-
pounds in good yields by the treatment with Fremy’s
salt.) However, the mechanism of this reaction has not
been elucidated yet. We have investigated the mecha-
nism of this reaction by use of 1¥O-labelled Fremy’s
salt.

Fremy’s salt[nitroxide-180] was prepared according
to the following steps.

NaOH + H,180 (large excess) — Nal*OH
2Na80OH + NOCI —» NaN#0O + H,*O + NaCl
NaN#0OO + 2KHSO; — H80-N(SO;K), + NaOH
6HBBO-N(SO4K), + 2KMnO, —

3[**O-N(SO;4K),]; + 2MnO, + 2KOH + 2H,0

The excess 180 atomY, of Fremy’s salt[nitroxide-180O]
prepared using H,®O (excess 80, 1.3 atom9,) was
0.1044-0.0099%,, and hence the excess 80 atomY, in the
nitroxide oxygen must be 0.72840.069,, which roughly
corresponds with the value calculated (0.65%,) from
the excess 180 atom 9, of the heavy water used (1.39,).
This shows that no oxygen exchange with solvents
occurred during the above reactions.

The preparation of Fremy’s salt[sulfonate-1*O] was
attempted by the reaction between NaNO, and KHS-
1800, (obtained from K!OH and SO,), but the salt
prepared contained only 0.004 excess 130 atom 9%,
This suggests that rapid oxygen exchange with water
took place. A separate experiment showed that sulfite
ions readily exchange oxygen atoms with water under
strongly alkaline conditions. Therefore, the above
results can be rationalized by assuming that KHS#0OO,
reacted with water faster than with NaNO,.

The experimental results of the reaction between
mesitylenamine and Fremy’s salt may be summarized
as follows:

1) When mesitylenamine was oxidized with unlabell-
ed Fremy’s salt in acetone-H,%0 (1.3 excess atom 9,),
the nitrosomesitylene obtained possessed only 0.0024
0.001 excess 80 atom 9%,. Thus no 18O-incorporation
from H,80 took place.

2) When mesitylenamine was oxidized with Fremy’s
salt[nitroxide-120] in acetone-H,O, the nitrosomesidine
obtained possessed 0.2534-0.03 excess 80 atom 9%,.

3) When mesitylenamine was oxidized with Fremy’s
salt[nitroxide-1®0] in dioxane-H,O, the nitrosome-
sitylene obtained possessed 0.2164-0.005 excess 80O
atom 9.

The above results clearly show that the oxygen atom
of the nitrosomesitylene does not come from water but
from Fremy’s salt.

If the nitroxide oxygen atom of Fremy’s salt directly
becomes the nitroso oxygen of the nitrosomesitylene,
the excess 120 atom 9, of the nitrosomesitylene must be
the same as that of the nitroxide oxygen of Fremy’s salt
(0.728+0.06%). However, the value found was only
about 1/3 of it. The possibility that the 180 atoms of
the nitrosomesitylene formed are lost by subsequent
exchange with water can be rejected from our findings?
that the oxygen atoms of aromatic nitroso compounds
virtually do not exchange with water under neutral or
strongly acidic conditions. Therefore, the oxygen atom
of the nitrosomesitylene comes from both the nitroxide
oxygen and the sulfonate oxygen atoms. A plausible
mechanism is the following.

ArNH, + O-N(SO;K), —
ArNH. + HO-N(SO;K),
ArNH. + ®O-N(SO4K), —— Ar-N—180
| s
H N(SO;K),

1(a)

Ar-N=20 + H-N(SO,K),

[ArNH® ©80-N(SO,K),]

l(b)

H 1800° oK H-0

AN
Ar-N  N-SO,K —» AN, + N-SO,K
N / [CEE]
0-50; 0 K®°0,5/
Hy
N-SO,K
K®©0,58/

In the course (a) the nitroxide oxygen is converted
directly into the nitroso group, whereas in the course
(b) one of the sulfonate oxygen is converted to the
nitroso oxygen. The excess 180 atom 9%, in the nitroso-
mesitylene found can be explained if course (a) and (b)
take place in the ratio of 1: 2.
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