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In the course of applying several methylation procedures as an aid
in the characterization, differentiation and fine structural studies of
variously substituted barbiturates (1), great difficulty was experienced
while attempting to methylate 5-vanillylidenebarbituric acid (Xa) and 5-
benzylidenebarbituric acid (Ib). Thus, only a 7% conversion to 1,3-dimethyl-
S5-benzylidenebarbituric acid could be realized by heating 1b under reflux
for one hour with dimethyl sulphate in aqueous sodium hydroxide, and no
improvement in yield was realized with increased refluxing time. Under the

same conditions, la was essentially recovered unchanged.
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Recalling that Kuhn (2) had found that carbohydrates can be com-~

pletely methylated in a single step by silver oxide and methyl iodide if
dimethylformamide (DMF) is used as solvent, we were surprised to experience
oxidative methylation resulting in the formation of tetramethylbarbituric
acid (III) and the appropriately-substituted benzaldehyde (Ila, b) in apply-
ing this procedure to 5-benzylidenebarbituric acids. A solution of Ia (4.00g,
0.0153 mole) in DMF (100 ml.) was treated with methyl iodide (6.0 ml, 0.0918
mole) and commercial silver oxide (14.2g, 0.0612 mole) and heated at 90°% for
one hour. The reaction mixture was filtered to remove silver residues; the

filtrate was concentrated by rotary evaporation, then diluted with water
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(100 ml) and extracted repeatedly with chloroform. The combined extracts were
dried over MgSOu, then reduced to dryness by rotatory evaporation followed by
dessication to obtain 3.72 gm of mixed product.

By means of column chromatography (Baker analyzed silica gel, 60-
200 mesh, 350 gm, I.D. 50 mm x 70 em; ~1.00 w/w ratio, column prepared and
eulated with chloroform) two major components were separated while employing
200 ml aliquots for collection. The aliquots were mcnitored by TLC (S.G.F.
254 plates, CHCls—acetone, 9:1, short UV detection). The first major comp-
onent (total dry weight, 2.025 g was found in aliquots 7-12 together with
some minor component having smaller Rf. Aliquot 10 was selected as a rich
source of the major component (277 mg) for preparative TLC (plate thickness
0.5 mm, CHCl3—acetone 9:1). After plate development, the upper band
(Rf 0.58) was scraped and eluted with CH2012. P.m.r. analysis of the dried
0il obtained from this solution showed the substance to be 3,4-dimethoxy=-
benzaldehyde by comparison with reference spectra (3), (6CDC13/intn. TMS:
3.93, s, 3H, m-MeO; 3.97, s, 3H, p~Meo; 6.9-7.1, 3H, ABC pattern for Ar-H;
9.87, s, 1H, CHO). Based on the total dry weight (2.025 g) of fractions
7-12, the percentage yield for 1Ia from Ia is 80%.

The second major component was found in aliquots 13-17. Fractions
14 and 15 were free of contamination by minor components of the reaction
product, and from these fractions 665 mg of dry solid, m. 10”—106°C, were
obtained. P.m.r. spectra (6CDC13/intn. TMS: 1.53, s, 6H, CH3, at C-5, and
3.30, s, 6H, N-CH3) revealed the solid to be 1,3,5,5~tetramethylbarbituric
acid (III) identical to that obtained by treating a methanolic solutioﬁ of
1,5,5-trimethylbarbituric acid (Ic) with ethereal diazomethane using a
modified procedure by Bush and Butler (4). No depression on mixed melting
was observed, and infrared spectra were identical to those from authentic
ITI. Based on the total dry weight (1.274 g) of fractions 13-17, the

precentage yield of III from Ia is 45%.
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Oxidative methylation of a suspension of 5-benzylidenebarbituric
acid (Ib) (1.50 g, 0.0069 mole) in DMF (100 ml) with methyl iodide (3,45 ml,
0.055 mole) and silver oxide (8.57 g, 0.037 mole) occurred during heating
at 90° (1 hr) and continued stirring at room temperature (3 hr). Following
removal of silver residues, the filtrate was concentrated by rotatory
evaporation, then the concentrate was subjected to column chromatography as
described above. Tetramethylbarbituric acid (III) together with some DMF was
found by p.m.r. spectrometry in the third aliquot (195 ml reduced to 1.0583 g),
and from the composition ratio of III/DMF in an accurately weighed sample,
the percentage yield of III from Ib was estimated to be 65%. Estimation of
the yield of benzaldehyde was unsatisfactory in this reaction.

The facile oxidative methylation shown by both S5-vanillylidene- and
5-benzylidenebarbituric acid with Mel and AgZO/DMF is most likely promoted
by interaction of silver ion with the olefinic double bond. Such loose silver
"addition" compounds were first recognized by Winstein and Lucas (5); various
workers have measured argentétion constants for such complexes (6,7,8) and
Fueno et al. (9) have shown that the presence of electron-releasing
substituents on the ring of styrenes facilitates silver-complex formation.
Although Ag+ assisted methanolysis of halogenocarbene adducts is known (10)
and oxidative cleavage (demethylation) of hydroquinone methyl ethers by
silver oxide in acid media was recently reported (11), the present work
appears to be the first instance of oxidative cleavage with methylation. It
is also probable that the solvent, DMF, plays a role as well as Ag20
particularly in view of evidence obtained from variable temperature p.m.r.
studies (12) indicating small amounts of a Ag+ complex involving silver
coordination to the nitrogen of N,N-dimethylacetamide (DMA).

As noted by a referee, yield data together with complete product
identification is important for distinguishing between mechanisms for

cleavage. One possible mechanism could involve initial formation of a radical
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cation of the aromatic ring in which case the activated ring (of Ia) would be
expected to form a radical cation much faster than the unsubstituted ring. A
much lower yield of products from Ib would be consistent with the formation
of a radical cation or initial attack on the double bond. Because the yield
of tetramethylbarbituric acid (III) from Ib is as great as the yield from

Ia, it would appear that the reaction mechanism favours attack on the double
bond.
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