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Quaternary heteroaromatic cations are often oxidizable
to oxo derivatives, presumably via their pseudo-bases (1).
For example, the l-methyl-pyridinium jon in alkaline
potassium ferricyanide solution yields 1-methyl-2-pyridin-
one in good yield (2). By analogy, one would expect the
1,2-dihydro-1,3-dimethyl-2-oxopyrimidinium cation (1),
which exists in aqueous solution in equilibrium with its
pseudo-base (11) (3), to be oxidizable to 1,3-dimethyluracil
(1. Such a reaction might provide a fairly general route
to 1,3-disubstituted uracils since a variety of 1,3-disubsti-
tuted cations related to 1 can be made in good yields from
the direct eyclization of readily available ureas and malon-
dialdehyde (4).

Attempted oxidations of the 1,3-dimethyl cation (I;
anion = H804 ) (5) using alkaline potassium ferricyanide
gave only small quantities of unidentified oils, and no
isolable amounts of IIl. Since hydrogen peroxide/acetic
acid has been used in a related oxidation of quinazoline to
4-quinazolinone (6), these reagents were also tried.

‘The reaction of 1 (as bisulfate) with 2.3 equivalents of
hydrogen peroxide in acetic acid at 60-65° for 2 hours
did not give the expected 111, but produced 3-methyl-2.4-
oxazolidindione (1V) in good yield. The identification of
IV followed from its elemental analys-is, its ir, pmr, and
also from comparison with a sample of IV made by the
reaction of ethyl N-methylearbamate and chloroacetyl
chloride (7). 1V was also obtained from oxidations using
2.3 equivalents of hydrogen peroxide in water or in basic
solution (pH ~9). However, if only 1.15 equivalents of
hydrogen peroxide were used no product was obtained,
even when the reaction time was extended from 2 to 21
hours (see Table).

The oxazolidindione (I1V) is not derived from further
oxidation of the expected 1,3-dimethyluracil (III), since
the latter was unaffected by hydrogen peroxide in acetic
acid under the same reaction conditions. Similarly, another
potential oxidation intermediate, 1,3-dimethylbarbituric
acid (V) did not give 1V when submitted to oxidation.

In addition to 1V, the oxidation of I appears also to
produce formic acid, which was observable in pmr spectra

of reaction mixtures. Moreover, oxidation of the trimethyl
cation VI (R = H) in water also gave 1V, and pmr spectra
of the product mixture showed the presence of acetic acid.
On the other hand, the tetramethyl cation 1V (R = Me) does
not undergo oxidation under the same conditions.

For the present, the mechanism of these interesting
reactions remains obscure, although they may well involve
pseudo-bases (or similar intermediates) since the latter arc
very susceptible to electrophilic attack (5). Other oxidative
ring contractions which may provide clues are the peroxide
induced conversion of pyrylium cations to furans (8), and,
in particular, the contraction of barbituric acid derivatives
to oxazolidindiones (9). It has also been reported that
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3-carbamoylpyridinium salts with hydrogen peroxide pro-
duce pyrrolidinone hydroperoxides, but in poor yields
(10). A future study will be directed towards elucidation
of the mechanism of the present reactions.

EXPERIMENTAL

The pyrimidinium salts (I, VI, bisulfates) were made as des-
cribed previously (4.,5). 1,3-Dimethyluracil was a commercial
sample, while 1,3-dimethylbarbituric acid was prepared by a litera-
ture method (11). Elemental analyses were performed by Gal-
braith Labs., Inc., Knoxville, Tenn.
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Table

Oxidation Experiments

30% Hydrogen peroxide

Substrate (Equivalent) Solvent
I, HSO,4™ 2.3 Acetic acid
2.3 Acetic acid
1.15 Acetic acid
1.15 Acetic acid
2.3 Water
2.3 Water
2.3 Water, pH 9
111 2.3 Acetic
A% 2.3 Acetic acid
VI(R = H), HSO4~ 2.3 Water
VI (R = Me), HSO4~ 2.3 Water

Oxidation of 1,2-Dihydro-1,3-dimethyl-2-0xopyrimidinium -Bisul-
fate.

To a solution of the salt (0.01 mole) in 20 ml. of acetic acid
was added 2 ml. of 30% hydrogen peroxide (0.023 mole). The
mixture was warmed at 60-65° for 2 hours. Removal of the solvent
under reduced pressure gave a slurry of crystals. To this was added
10 ml. of water to facilitate azeotropic removal of the remaining
acetic acid under reduced pressure. This left 0.8 g. (70%) of
crystals of IV. Purification of IV was either by recrystallization
from ligroin-ethanol, or by sublimation, m.p. 133-134°.

Anal. Caled. for C4HsNOj3: C, 41.75; H, 4.38; N, 12.16.
Found: C, 41.80; H, 4.42; N, 12.30.

The material obtained as described above had exactly the same
ir, pmr, mass spectral properties as 3-methyl-2,4-oxazolidindione
made by a literature procedure (7).

All oxidations, which were carried out in a similar manner to
that above, are summarized in the Table.
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Temperature Time Yield 1V

(°C) (hours) % Remarks
60-65 2 70

60-65 1 44

60-65 2 0 Recovered substrate
60-65 21 0 Recovered substrate
70-75 6 61

room 96 100

60-65 3 52

60-65 2 0 Recovered substrate
65-70 2.5 0 Unidentified product
70-75 6 43

70-75 6 0 Recovered substrate
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