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Oxidation of 5-Bromo- and 5-Fluoro-1,3-dimethyluracils

by Peroxomono- and Peroxodisulfate Ions

Toshio ITAHARA® and Akihiro NISHINO
Institute of Chemistry, College of Liberal Arts,
Kagoshima University, Korimoto, Kagoshima 890

Oxidation of 5-bromo-1,3-dimethyluracil by KH805
gave 5,5-dibromo-6-hydroxy- and 5,5,6-trihydroxy-1,3-
dimethyl-5,6-dihydrouracils and that of 5-fluoro-1,3-
dimethyluracil by Na;S,0g gave a 6,6'-dimeric product.

5-Fluorouracil has been widely used in the chemotherapy of malignant
neoplasms but has toxicity such as neurotoxicity.1) Hence, metabolism of
5-fluorouracil is of interest.1) Also, 5-bromouracil is a mutagenic
compound and cells with DNA containing 5-bromouracil are deactivated by -
and UV-radiation. The Jlradiationz) and photoreaction3) of 5-bromouracils
have, therefore, been investigated. However, little attention has been
paid to oxidation of these compounds. As a part of the investigation
concerning a comparison of products on oxidation of nucleic acid bases and
nucleosides between by peroxomonosulfate ion (HSO57) and by peroxodisulfate
ion (82082“),4) we studied the oxidation of 5-bromo- and 5-fluoro-1,3-
dimethyluracils as model compounds.

A solution of 5-bromo-1,3-dimethyluracil (la) (1 mmol) and KHS05 (1
mmol) in water (50 ml) was heated at 70 °C for 5 h under argon atmosphere.
The reaction mixture was submitted to chromatography on 0DS-silica gel.4)
By elution with water, a fraction containing 5,5,6-trihydroxy-1,3-dimethyl-
5,6-dihydrouracil (2) was obtained. Further elution with a mixture of
water and acetonitrile led to the isolation of 1a (0.04 mmol, 4 %) and 5,5-
dibromo-6-hydroxy-1,3-dimethyl-5,6-dihydrouracil (3)5) (0.33 mmol, 33 %
yield). The fraction containing 2 was further separated by gel-filtration
chromatography (Tosoh HW-40) with water to give 36) (32 Z). Similarly
treatment of 5-fluoro-1,3-dimethyluracil (1b) with KHSO5 gave 2 (11 %)
together with recovered 1b (59 %). On the other hand, reaction of la (1
mmol) with Na,5,0g (1 mmol) in water (50 ml) at 80 °C for 5 h under argon
atmosphere gave a complex reaction mixture, which was chromatographed on

silica gel with ethyl acetate to give 1,3-dimethylparabanic acid (i)7) (11



2204 Chemistry Letters, 1991

%Z), amalic acid (tetramethylalloxantine) (5)8)(10 %), and recovered la (43
%Z). Under similar conditions, the reaction of 1b with Na55,0g interesting-
ly gave a 6,6'-dimeric product (6)9) (18 Z) together with 4 (3 %), 5 (3 %),
and recovered 1b (68 Z). The structure of 6 resembles that of the dimeric

10)

product from ¥-radiation of thymidine and the formation of 6 suggests

that the oxidation by NajS5,0g is reasonably explained in terms of formation

MeN NNb =<:

of a radical intermediate.
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