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Synthesis of 5-Cyanopyrimidines

By H. KRISTINSSON
(Ciba-Geigy Ltd., Agrochemicals Division, Basle, Switzerland)

Summary New syntheses of 5-cyanopyrimidines by the
reaction of N-cyanoimidates and dimethyl cyanoimido-
dithiocarbonate with malononitrile or ethyl cyanoacetate,
respectively, are described.

THE N-cyanoimidates (I)* and dimethyl cyanoimidodithio-
carbonate (II)? are readily available. We now report a new
synthesis, with excellent overall yields, of 5-cyanopyri-
midines by the reaction of (I) and (II) with malononitrile
in EtOH (Scheme 1) or ethyl cyanoacetate (Scheme 2),
respectively. The N-cyanoimidates (I) give exclusively the
2-chloro-4-amino-pyrimidines (IV), but with the dithio-
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carbonate (II) the isomers (IV) and (V) (R! = MeS) are
obtained in 2:3 ratio in 889, total yield. Representative
overall yields and m.p.s of the pyrimidines (IV) are, for R! =

Me, 87%, 254 °C; Et, 839%, 232 °C; Pri, 83%, 199 °C; Bun,
85%, 185 °C. The structure of (IV; R! = Me) was estab-
lished by reaction with ethanethiol to the known 4-amino-
5-cyano-2-ethylthio-6-methylpyrimidine.® Allenstein and
Fuchs?* have recently prepared the 5-cyanopyrimidines
(IV; R! = NH,) and (V; R! = OEt) by an analogous
ring closure.
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The reaction with ethyl cyanoacetate (Scheme 2) provides
a new route to the uracils. Representative overall yields
and m.p.s of the uracils (VIII) are, for R! = Me, 909%,
350 °C; DBub, 859%, 281°C; MeS, 889, 299°C. This
method should be preparatively useful since there are few
routes to 5-cyanouracils.®
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