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Sir:

The literature contains no information on the existence
or synthesis of tetrachloropyrazine bis-N-oxide.  The
present communication is the first report concerning the
above substance.

In general, formation of N-oxides of polyhalogenated
aromatic-N-heterocycles requires quite vigorous conditions.
Usually organic peracids are the oxidizing agents (1,2).

The  mono-N-oxide of tetrachloropyrazine (and of
several polyhalogenated aromatic amines) can be prepared
by using trifluoroacetic acid and hydrogen peroxide as a
oxidizing medium (3); the bis-N-oxide of tetrachloro-
pyrazine, however, can not be prepared even when 90%
hydrogen peroxide in the above acid is used (temperatures
above 50-60° can not be effectively employed because of
peroxide decomposition).

It was found that in a medium made by mixing con-
centrated sulfuric acid and 60% hydrogen peroxide con-
version of tetrachloropyrazine to bis-V-oxide up to ca. 70%
can take place at room temperature with only a small
molar excess of hydrogen peroxide relative to tetrachloro-
pyrazine bis-N-oxide to be formed. In a typical experi-
ment, 40 g (0.185 mole) of tetrachloropyrazine was
dissolved in 240 ml. of 96% sulfuric acid (reagent grade),
and to this solution was added over a period of 10
minutes, 24 ml. of 60% hydrogen peroxide, not allowing
the temperature to go above 30°. The reaction was then
allowed to take place at 22 10 23° for ca. 20 hours. The
reaction mixture was then diluted with 800 ml. of ice-cold
waler and the copiously produced crystals were collected
by filtration and washed free of acid. This solid product
consisted of ca. 70% bis-N-oxide and ca. 30% of mono-N-

oxide of tetrachloropyrazine and a small amount of the

initial Letrachloropyrazine. Separation of the bis-N-oxide
from the mixture was effected by boiling the solid mix ture
three times with 500 ml. of acetone each time and de-
canting the supernatant acetone phase. The acetone in-
soluble solids was the desired bis-N-oxide, 99.5% pure (4);
it is a pale white crystalline substance, melting at ca.
310° with decomposition. The material is only sparingly
soluble in methanol, acctone, benzol, dichloromethane
and methyl ethyl ketone (0.5-1 g. per liter). In sulfolane
more than 15 g. per liter may dissolve at 28°.

During reaction the mono-N-oxide forms first, much
faster than the bis-N-oxide. If one mole of hydrogen
peroxide per mole of tetrachloropyrazine is used only the
No bis-N-oxide forms if the
initial sulfuric acid is less than 90% (hydrogen peroxide
60%).

produced. It is believed at this juncture that the effective

mono-N-oxide is obtained.
In such cases only the mono-N-oxide may be

agent to give bis-N-oxide is the in situ formed Caro’s
acid, persulfuric acid.
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