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Abstract Simple and efficient syntheses of furol2,3-d]-
pyrimidine~2,4-diones, 7-deazacaffeines and dihydrofuro-
pyrimidine-2,4-diones from 5- or 6-substituted pyrimidines by

acid catalyzed cyclization reactions are described.

As part of our work directed toward the synthesis of fused pyrimidine derivatives
having biglegical activity, we have recently described a new synthesis of pyrido-
[2,3-dlpyrimidines by the oxidative cyclizaticn with the PdClz-CuCl-O2 system in
agqueous DMF of various 6—allylaminouracils.2 As an extension of these studies, we
wish to report here facile synthetic routes to the substituted pyrrolo- and furo-
pyrimidines by acid catalyzed intramolecular cyclization reactions of 5- or 6-
substituted pyrimidines.

1,3-Dimethyl-6-chlorouracil (1, R = Me) was stirred with sodium in propargyl
alcohol for 2 h by warming and the reaction mixture was extracted with CHZ(:l2
followed by evaporation under a reduced pressure gave 1,3-dimethyl-6(2-propynyl-
oxy)uracil (2a, mp 150-151°C)3_in B0% yield, Similarly, treatment of 1 (R = Et}
under the same conditions described above led to the formation of the 1,3~diethyl-
6 (2-propynyloxy)uracil (2b, mp 102—103"(:)3 in 56.7% yield.

A soluticon of 2a in cone. H2804 was allowed to stand at room temperature for 2
days. After neutralization with agueous ammonia, the reaction mixture was
extracted with CH2C12 and evaporation of the solvent provided a erystalline
compound (3a, mp 143—144°C)4 in 87% yield, This product has an empirical formula

C9H10N203 which was derived from elemental and mass spectral analyses. 1y wmr
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spectrum of 3a has a signal at § 7.00 (s, 1H) which can be attributable to an
aromatic proton and a signal at § 2.26 (s, 3H) which can be assigned to methyl
protons on a furan ring. In 13C NMR spectrum, signals at ¢ 8.82 {s, aromatic methyl
carbon) and at ¢ 134.83 (d, aromatic carbon) are appeared, From these data, the
compound (3a) was assigned to be 1,3,5-trimethylfuroc(2,3-dlpyrimidine=-2,4[1H,3H]~
dione.” When 2b was treated in a similar manner, a compound (3b, mp 83-84°C) was

obtained in 88.7% yield.6
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Chart 1

Furthermore, 1,3-dimethyl-6(N-methyl-N-propargyl}aminouracil (2¢, mp 112-113°C),
obtained from the reaction of 1 (R = Me} with N-methylpropargylamine in 95% yield,
was treated by acid in a manner described above to give desired 1,3,5,7-tetramethyl-
pyrrolel(2,3-d]pyrimidine~2,4[1H,3H]~dione (3c, mp 224-225°C; 9-methyl-7-deaza-
caffeine) in 96.9% yield.7 7-Deazacaffeine (3d, mp >300°C) was also prepared by acid
treatment of 1,3-dimethyl-6-propargylaminouracil (24, mp 225-227°C) in 835,8% yield.7
This method for preparation of alkylated furo[2,3-d]pyrimidines and pyrrolo(2,3-dl-
pyrimidines described herein is quite simple and efficient.

We have subsegquently invesﬁigated this convenient intramolecular cyclization
reaction with alkylated 5- and 6-allylpyrimidines,

1,3-Dimethyl-6-chlorouracil (1, R = Me) was allowed to warm with sodium in allyl
alcohol for 2 h and after addition of HZO, the reaction mixXture was eXtracted with
ethyl acetate. Evaporation of the solvent gave 6-allyloxy-1l,3-dimethyluracil (4,

mp 124-125°C) in 63.3% yield. The Claisen rearrangement preduct (5, mp 55-60°C),
prepared by heating of a solution of 4 in dioxane in 64.4% yield,s was subjected

to acid treatment in a same manner as above to give 6.

A crystalline compound (6, mp 85-87°C} was obtained as the only isolable product

1

in 74.0% yield: C MS m/e = 196 (MT); lH nMR (CDC1,) & 1.53 (3H, 4, J =

gH12M,047
5 5
6.10Hz, C-CHj), 2.58-2.79 (1H, m, -CH,-), 3.12-3.33 (1H, m, —CH,-), 3.31 (6H, s,

13

N-CH;}, 5.00-5.20 (I1H, m, O-CH-Me); ~°C NMR (cDCl,) & 21,39 (g, C-CHj), 27.37 g,
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N—CH3), 28,99 (q, N—CH3), 32.80 (t, —CHZ-), 84.01 (4, -CHMe), 151.11 (s), 159.78
(s), and 161.01 (s); vﬁgﬁ (em 1) 2960, 2760, 1700, 1620,

These data show that this material has a dihydrofuran ring accompanying a secondary
methyl group in the molecule. Thus, the compound (§)} was assigned to be 1,3,6-
trimethyl-5,6-dihydrofuro[2,3=-dlpyrimidine~2,4[1H,3H]-dione. Similarly, expected
1,3,6~-trimethyl-6,7-dihydrofurc[3,2-d]lpyrimidine-2,411H, 3H]-dione (10, mp 139-141°C}
was obtained in 90% yield by acid treatment of the Claisen rearrangement product

(9,910

Compounds (6) and {10) were also prepared by warming of 5 or 9 in 48% HBr
at 70-80°C in 73.6% and 78.4% yield, respectively,
In conclusion, substituted pyrrolo- and furopyrimidines could be synthesized in

good yvields by new and facile cyclization reaction such as acid treatment at room

temperature.
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