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NOVEL RING-CONTRACTION OF 5-ANILIDENE-6-{N-METHYLANILINO}PYIIMIDINE-
2,4(3H,5H)-DIONE
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Abstract —— Treatment of 5-anilidene-6-(N-methylanilino)pyrimidine-
2,4(34,5H)-dione (]) with primary alcohcls without any catalyst causes
smooth ring-contraction leading to #4-alko.ycarbonyl-é4-anilino-5-(N-

methylanilino)imidazol-2(3H,4H}-ones () in high yields.

Tecencly, we have veported a facile preparation of 5-anilidene-6-(HN-methyl-
anilino)pyrimidine-2,4(3H,5H)-dione (1)} which involves the reaction ol 5-broao-
6~(N-methylanilino)uracils with aniline followed by oxidation:1 The reactivity
of ] toward various substrates is of special interest in connection with the
flavin chemistry, since ] is regarded as a ring-opened analogue of 3,10-dimethyl-
iscalloxazine (}) which is a simple flavin model compound.2

During the course of our investigation on the chemical reactivity of 1, we found

.

that the treatment of ] with primary alcohols under mild conditions without any
catalyst caused a novel ring-contraction to give the corresponding imidazolones
(2) in high yields. Contrary to the case of }, 3 is stable under the conditions

employed. Thus, the conjugated system in | showed the chemical reactivity
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different from that of 3.

When | was dissolved in methanol at room temperature, the reddish-orange color
of the solution faded gradually. TLC analysis of the reaction mixture showed
the formation of a sole product. The UV spectral change during the reaction
showed four isosbestic points at 213, 238, 265, and 278 nm. The reaction was
significantly accelerated by heating of the solution or by additicor of a cataly-
tic amount of sodium methoxide. After removal of the solvent under reduced
pressure, the residue was recrystallized from methanol to isolate 4-anilino-4-
wethoxycarbonyl-5- (N-methylanilinojimidazol-2(3H,4H)-one (2a) as colorless crys-
tals in an almost quantitative yleld. The structure of Za was fully supported
by its microanalytical results and spectral data [MS m/e 431 (Mty, 372 (M7-59);
IR(KBr) 3340 (NH), 1750 (C=0), 1720 (C=O}cm—1; UV(MeCN) 255 (sh, 1.3 x 104), 232
(1.7 x IOA)nm; NMR(CDC1,,6) 2.63 {3H, s, NMel, 3.43 (3H, s, NMe}, 3.89 (3H, s,
CooMe), 4.63 (14, b, deuterium exchangeable NH), 6.3(6-7.60 (9H, m, phenyl ring
protens) !, The product 2a was stable in refluxing ethylene glycol for 7 h.
Analogous smooth ring-contraction of ]} was also observed when ethancl or n-pro-
panol was employed as a solvent., though prolonged reaction time was required for.
the completion of the reaction. Although the reaction of | with benzyl alcohol
did not proceed smoothly under mild conditions, heating of a solutiom of 1 (0.5
mmol) in benzyl alcohol {20 ml} at 120°C for 4 h under an argon atmosphere and
subsequent chromatographic separation of the reaction mixture allowed isolation

of the corresponding imidazolone derivative (2d) inm 33% yield, together with 5-

Table 1 Reaction of 5-Anilidene-6-{N-methylanilino)pyrimidinedione (1)
- A
with Primary Alcohols

Alcohol Pseudo-first order rate constant Product (Mp, °C)
10tk (57 7
MeQH 2.35 (2a) (159)
v
EtOH 1.91 {2b) (133)
T
n-ProOH 1.72 (2c) (140)
- b) LT
PhCHzoﬂ - (2d) (182)
Ny

a) at 25°C, (1] = 6.25 x 1075M.  b) at 120°C for 4 h.
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anilino~3-methyl~6-{(N-methyl-p-bromoanilino)uracil (49%).3

The latter product
was identical with a sample prepared by the reaction of 5-bromo-3-methyl-6-(N-
methyl-p-bromoanilino)uracil with aniline. On the other hand, the reaction of 1
with i-propanol or t-butanol recovered the unchanged starting material even
under severe conditions ( reflux for 2 days }. The results of these reactions
of 1 with primary alecchols are summarized in Table 1.
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Catalytic reduction of the benzyl ester {%q) using 5% palladium-carbon afforded
4-anilino-5-(N-methylanilino)imidazol-2(3H,4H)-one (2{,4 mp 169°C, in 80% yield.
The structure of 2 was confirmed by its microanalytical results and spectral
data |MS mfe 373 (M+), 371; IR(XBr) 3200 (NH), 1760 (C=0), 1660 (C=N)cm_l; uv
(MeCN) 257 (1.7 x 104), 232 (1.8 x 104)nm; NMR(CDClq,6) 2.48 (3H, s, Nife), 3.15
(34, s, WMe), 5.98 (1H, broad d, J= 1 Hz, coalesced to a singlet by deuterium
exchange, C4-H), 6.20 (1H, b, deuterium exchangeable NH), 6.10-7.35 (9H, m,
phenyl ring protens)] and by its oxidation using 2,3-dichloro-5,5-dicyanobenzo-
quinone to give a—anilidene—S—(§—me£hy1anilino)imidazol—2(35)—0ne ([3).5
The N¥MR spectrum of 3 is similar to that of 24, except for the presence of a
methine proton signal at &5.98 instead of a methoxy signal (& 3.89) in 2a. The
UV spectrum of 5 also shows a close similarity to that of 2a. The formation of
2 in the reduction of 2d could be reasonably explained in terms of decarboxyl-
ation of the initially formed 4-anilino-4-carboxy-5-(N-methylanilinolimidazolone
(4) uander the conditions employed. Thus, the conversion of 2d into 3 provides
a chemical evidence in support of the structures of the products 2 in the

reaction of | with primary aleohols.
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We suggest that 2 is forwed from ] by the mechanism outlined below, in which the

ring-contraction step is a benzylic acid type rearrangement similar to that
firmly established for the conversion of alloxan to alloxanic acid.6 The unique
feature of the rearrangement in the present case is that the ring-contraction
takes place even under neutral conditions, although the reaction can be acceler-

ated by a base catalyst.

ROH MeN \,, /
e — —_———ly g
d N Br
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