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SYNTHESIS OF PYRIMIDO[4,5-d]PYRIMIDINES
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Abstract — 5-Aminopyrimido[4,5-d]lpyrimidine-2,4 (1H,3H)-diones
were synthesized by the reaction of 6-aminouracil with dimethyl
cyanoimidodithiocarbonate in the presence of potassium

carbhonate in dimethylformamide in good yields.

Many pyrimidopyrimidines were initially synthesized for a study of biclogical
activity or physical properties because of close structural relationship of

l). We now wish tc report synthsis of 5-amino-

these systems to the quinazolines
pyrimido[4,5-dlpyrimidine-2,4{(1H,3H}-diones by the reaction of 1,3-dialkyl-6-
aminouracils with dimethyl cyanoimidodithiocarbonate (II)Z.

Condensaticn of 6~amino-1,3-dimethyluracil (Ia) with II in the presence of
potassium carbonate in dimethylformamide on a steam bath for 4-5 hr gave a fused
pyrimidine, S-amino-1,3-dimethyl-7-methylthicpyrimido[4,5-d]pyrimidine-2,4(1H,3H)-
dione (IVa), colorless needles, mp 236°, in 72% yield. Raney-nickel desulfuri-
zation of IVa on a steam bath in ethanol afforded 5-amino-1,3-dimethylpyrido-
[(4,5-d]pyrimidine-2,4 (1H,3H)-dione (V), colorless needles, mp 268°, which was also
synthesized by treatment of methyl 6-amino-1l,3-dimethyluracil-5-dithiocarboxylate
(VI}) with formamide at 150° for 5 hr in 45% yield.3 Compound VI was prepared by
the reaction of Ia with carbon disulfide and dimethyl sulfate in the presence of
sodium hydroxide in dimethylsulfoxide at room temperature. In the same method,
other 5-amincpyrimido(4,5-d]lpyrimidine~2,4{1H,3B)-dione derivatives (IVb, c¢) were

obtained by the reaction of Ib, ¢ with II in good yields.
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Yields and Physical Properties of IV and V

iva: Yield 72%, mp 236°. mv;“g:cm*l: 3360 (NH), 1710, 1650 (CO). kaﬁzgﬂnm(log €):
239(4.56), 281(4.22), 292(4.21). NMR(in CDCL,+CF,COOH)d: 2.72(3H, s, SMe),
31,44(3H, s, NMe), 3.66(3H, s, NMe), 9.50(2H, broad, NHZ)'

Ivb: Yield 67%, mp 329° . IR\)Ilf‘Eicm_lz 3360 (NH), 1700(C0) . UVAE-TMnm: 240, 282.

IVe: Yield 38%, mp 257°. IR\):Igicm_l: 3380, 3280 (NH), 1700, 1645(CO). UVAf;anm
(log £)6:240(4.54), 283(4.23).

v:  Yield 45%, mp 268°. Iauﬁgicm‘lz 3360 (NH) , 1700, 1650(CO). UVAiZanmtlog e):
236 (4.58), 294(3.74). NMR(in CF,COOH)§: 3.52(3H, s, NMe), 3.78(3H, s, NMe) ,
8.72(1H, bs, NH), 8.85(1H, s, 7-H), 9.73(1lH, bs, NH).

References

1)a) E.C.Taylor, R.J.Knopf, R.F.Meyer, A.Holmes, and M.L.Hoefle, J.Amer.Chem.50cC. ,

1960, &2# 5711; b) F.Yoneda and M.Higuchi, Bull.Chem.Sec.Japan, 1973, iEJ 3849.

?}a) R.J.Timmons and L.8.Wittenbrook, J.0rg.Chem., 1967, 125 1566: b) T.Suyama and

K.0do, Yuki Gosei Kagaku Kyokai Shi, 1971, ag, 6§5; c) R.Neidlein and H.Reuter,

Synthesis, 1971, 540.

3) Y.Tominaga, T.Machida, H.Ckuda, Y.Matsuda, and G.Kobayashi, J.Pharm.Soc.Japan,

1979, 99, Submitted.

Received, 16th January, 1979

—504—




