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While a nolable characteristic of the pyrazine nucleus is
its resistance Lo electrophilic substitution (2), the hydroxyl
group apparently exerts an activating effect, for in 1933
Karmas and Spoerri (3) reported the preparation of 2-
hydroxy-3-nitro-5,6-diphenylpyrazine (I) from the corres-
ponding 2-hydroxy compound by nitration under mild
conditions. A study (4) of the properties of this nitro-
hydroxypyrazine | showed that the compound shared the
typical properties of aromatic nitrophenols, being suffi-
ciently acidic to dissolve in aqueous sodium bicarbonate
as well as being stable in strong alkali. 1t was also found
that the nitro group was capable of being displaced in
strongly acidic media. Thus, the attempted preparation of
2-chloro-3-nitro-5,0-diphenylpyrazine failed because heat-
ing 1 with phosphorus oxychloride resulted in displacement
of the nitro group leading to 2-hydroxy-3-chloro-5,6-
diphenylpyrazine (11).
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A survey of the literature reveals a few examples of
similar displacements of an a-nitro group by halogen under
acidic conditions in the pyridine series. Thus, 2-nitro-3-
cthoxypyridine undergoes reaction with concentrated
hydrobromic acid to yield 2-bromo-3-ethoxypyridine (5),
while 3-hydroxy-2-chloropyridine was prepared by treat-
ing 3-hydroxy-2-nitropyridine with a mixture of phos-
phorus trichloride and phosphorus oxychloride (6).

In view of the reactivity of the nitro group on the pyra-
zine nucleus, a study was undertaken to determine which

chlorinating agent would be most effective in producing a
good yield of the hydroxy-chloro compound II. These
data are summarized in Table 1.

Our initial experiments using dry hydrogen chloride
were carried oul using glacial acelic acid as solvent. At
room lemperature no reaclion took place while at reflux
temperature a 92% yield of 2,3-dihydroxy-5,6-diphenyl-
pyrazine (lI1) was obtained. Sinee it had been previously
determined that a quantitative yield of the dehydroxy
compound lll was obtained from the hydroxy-nitro com-
pound I by refluxing in aqueous mineral acid (3), it seems
reasonable that the small amount of water present in gla-
cial acetic acid caused the hydrolysis to take place. Using
dry dioxane as solvent afforded a 50% yield of the desired
hydroxy-chloro compound I1.

In an analogous fashion the displacement of the nitro
group by bromide was carried out using several different
brominating agents. These data are also summarized in

Table [.
TABLE 1

Displacements on 2-Hydroxy-3-nitro-5,6-diphenylpyrazine
Using Various Halogenating Reagents

Reagent Yield (%)
PCly 43
CH;COCI 78
SOCH, 52
Dry HCl in dry dioxane 50
I1C1 52
CH3COBr 45
1Br 43
Dry HBr in dry dioxane 41

The number of brominating agents which could be used
Lo displace the nitro group proved to be somewhat limited.
In attempts using thionyl bromide or phosphorus tribro-
mide under a variety of conditions, the only product jso-
lated proved to be 2,3-dibromo-5,6-diphenylpyrazine (4)
as determined by mixture melting point and comparison
of it infrared spectrum with that of the known compound.
Apparently polybromination takes place using these
reagents.
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The successful use of a variety of chlorinating and bro-
minating reagents suggested using analogous iodinating
compounds. Unfortunately the use of acetyl iodide, dry
hydrogen iodide in dry dioxane, and phosphorus triiodide
led to reductive degradation of the pyrazine nucleus.
Similar reductive degradations have previously been re-
ported by Stoehr and Gutknechy (7,8) using iodine and
potassium iodide in attempts to prepare iodopyrazines.

There was no study of mechanisms, but it appears
likely that pyrazinium cations and their tautomeric carbon-
ium ions are intermediates in each of these reactions.

EXPERIMENTAL (9)

2-Hydroxy-3-nitro-5,6-diphenylpyrazine (I).

This compound was prepared in 67% yield following the pro-
cedure of Karmas and Spoerri (3).

2-Hydroxy-3-hale-5,6-diphenylpyrazine.

A mixture of 1.0 g. (0.0068 mole) of 2-hydroxy-3-nitro-5,6-
diphenylpyrazine (I) and 30 ml. of the appropriate halogenating
reagent was allowed to reflux for two hours. The mixture was
then cooled and cautiously poured into 250 ml. of ice water (con-
taining 5.0 g. of sodium bisulfite in the cases where iodine chloride
and iodine bromide were used). The resulting yellow precipitate
was filtered, dried in air and recrystallized from ethanol as yellow
needles.

In the procedure involving dry hydrogen halides, a solution of
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1.0 g. of I in 50 ml. of dry dioxane was allowed to reflux for one
hour while the dry gas was bubbled into the refluxing mixture.
The resulting solution was then cooled, poured into water and
worked up as above.

The observed melting point for 2-hydroxy-3-chloro-5,6-di-
phenylpyrazine (II) was 227-229° dec. (lit. (4) 229-231°dec.) The
observed melting point for 2-hydroxy-3-bromo-5,6-diphenylpyra-
zine was 219-222° dec. (lit. (4) 222-225° dec.).
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