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Abstract —— 5,6-Dianilinopyrimidinediones (3), prepared with ease by
the reaction of g-anilino-5-bromopyrimidinediones (1) with p-toluidine,
are fairly stabie to autoxidation but possess the capacity reducing a

disulfide bond under mild conditions.

Recently, we have reported1 that 5-bromo-6-{N-methylanilino)pyrimidinediones [L)
undergo the reductive debromination with ease in the presence of electron donors.
The reaction could be reasonably explained in terms of the involvement of a
tautomeric form (2), containing the C(5)-bromine significantly activated by

ad jacent carbonyl and acylimino functions. From the structural point of view,
nucleophilic substitution on the C(5)-position of ‘% can be expected to occur
smoothly. These considerations prompted us to investigate the reaction of i
with aromatic amines.

In this paper, we describe occurrence of the facile displacement of the C(5)-
bromine in ‘L by toluidine and the reducing property of the products, 5,6-di-
anilinopyrimidinediones (3). The compounds (3) are fairly stable to autoxida-
tion but reduce disulfides to the corresponding mercaptans under mild conditions.
The present results are of interest in connection with the 1,5-dihydroflavin

chemistry.
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A mixture of 5-bromo-3-methyl-6-(N-methyl-p-bromoanilino)pyrimidine-2,4{(1H,3H)-
dione (}i)(l.O rnM)2 and excess amount of p-toluidine (10.0 mM} in dimethyl sul-
foxide (4 ml) was stirred at room temperature for 4 h. After the reaction mix-
ture was poured into a cold 0.5 N-HCl solution, reerystallization of the collect-
ed precipitates from ethanol gave 3-methyl-6-(N-methyl-p-bromoanilino)-5-(p-
toluidino)pyrimidine-2,4(1H,3H)-dione (3a), mp 255°C, as white plate crystals in
94 % yield. The structure of the product (3a) was supported 5y its micrecanalyt-
ical results and spectral data [mass m/e 415 (M+); ir(KBr) 3340 (NH),1700 (C=0)
em 3 uv(MeCN) 210 (2.5 x 10%), 247 (2.0 x 10%), 299 (1.3 x 10%) nm; nmr(DMSO-dg,
&) 2.10 (3H, s, ArMe), 3.07 (3H, s, NMe), 3.15 (3H, s, NMe), 6.25 (1H, b, deuter-
ium exchangeable NH), 6.25-7.35 (8H, m, aromatic protons), 11.08 (lH, b, deuter-
ium exchangeable NH)].

Similarly, the reaction of 5-bromo-3-methyl-6-(N-methyl-p-toluidinol}pyrimidine-
2,4(1H,3H)-dione (12) with toluidine gave the corresponding 5,6-dianilinopyrimi-
dinedione (3b), mp 233%¢, in 90 % yield.

Although it has been demonstrated that the nucleophilic substitution on the C(5)-
position of 6-unsubstituted 5-bromopyrimidinediones by amines takes place only
under drastic conditions,3 the reaction of the 6-anilino-5-bromopyrimidinedicnes
(1} with toluidine smoothly occurred even under mild conditions as expected to
give the 5,6-dianilinopyrimidinediones (3) in high yields.

Stirring a solution of (Ei’ 0.01 mM) in acetonitrile (100 ml} at rcom tempera-
ture in a stream of oxygen resulted in the slow formation of 3-methyl-5-(p-meth-
ylanilidene)}-6-(N-methyl-p-bromoanilino)pyrimidine~2,4(3H,5H)-dione (ﬁg},h mp
143°C, ( a half life of 32 = ca. 0.5 day). Tle and hple analyses of the re-
action mixture proved the quantitative conversion of 3a to 4a . The uv spec-
tral change during the reaction showed two isosbestic points at 240 and 348 nom.
Analogous results were also obtained in the case of EE . These facts apparent-
ly indicate that the 5,6-dianilinopyrimidinediones {(3) are fairly stable to
autoxidation.

When an-equimolar mixture (0.1 mM) of 22 and (benzothiazol-2-yl) disulfide in
acetonitrile (40 ml) was stirred at room temperature under an argon atmosphere
for 1 day, the 5-anilidene-6-anilinopyrimidinedione (4a) and 2-mercaptobenzothia-
zole were isolated.in low yields, respectively. The reaction was markedly
facilitated by the employment of hexamethylphosphorylamide or dimethylformamide

as a solvent. Analogous results were obtained in the reaction of 3a and (2-
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nitrophenyl) disulfide or lipoamide, though prolonged reaction time was required
for the progress of the reaction. The results of these reactions are summarized

in Table I.

Table I Reactions of 5,6-dianilinopyrimidinediones (3a) with disulfidesaJ
——

Disulfide Solvent Reaction Time 5-Anilidene~-6-anilincpyrimidinediones (ﬁil

(day) Yield (%)P’
[::[Nys&- MeCN 1 33
5 2
HMPA 1 87
DMF t 95
(:]:NO? HMPA 10 31
573
Lipoamide HMPA 10 15

a) Formation of the mercaptans was proved by tlc analysis of the reaction mix-
ture. In the cases of (benzothiazol-2-yl) disulfide and lipoamide, the
corresponding mercaptans were isclated and identified with those authentic
samples, respectively.

b) Yields were estimated by hplc analysis of the reaction mixtures.

The redox reaction between 2 and the disulfides was suppressed to some degree
upon shielding from daylight or by the addition of a small amount of p-dinitro-
benzene which is a one-electron trapping reagent.5 These observations suggest
that a one-electron transfer process could be invelved in the present reaction.
The use of flavin mimics such as isocalloxazines and deazaisoalloxazines has been
enlightening in the development of chemical insight in the flavin-catalyzed bio-
chemical redox reactions.6 The details of the chemical reactivities of 1,5-di-
hydreflavins, however, still remain equivocal because of their high sensitivity
to autoxidation and the lack of suitable model compounds. The present results
show that the 5,6-dianilinopyrimidinediones (3) may be utilized as an open-ring

mimic of the 1,5-dihydroflavins which is rradily available.’*®
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