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Abstract: The oxidation of title substrates with dimethyldioxirane afforded 5,6-oxiranyl-5,6- 
dihydro and &- m-5,6-disubstituted-5,6-dihydro-derivatives. 

Because of possible biological implications, the oxidation of nucleic acids and 
their components has been extensively studiedl. It was noted2 that in most cases 
the primary products of nucleic acid components are not well known because of the 
complexity of product mixtures and the tendency of initial products to undergo 
further reactions. Moreover, due to the low reactivity of these substrates, towards 
electrophilic epoxidizing agents, no epoxidation takes place even with a prolonged 
reaction time and side reactions lead to undesidered products take place, as in the 
case of the oxidation of 1,3-dimethyl derivatives of pyrimidine bases with m- 
chloroperbenzoic acids. 

A powerful and selective oxidant for this purpose, which performs under 
strictly neutral conditions, is dimethyldioxiraned. The oxidations performed with 
dimethyldioxirane often have the advantages of simple procedure, mild reaction 
conditions, ease of product isolation even in the case of sensitive epoxides of enol 
ethers5, siliyl enol ethers6 and a&unsaturated ketones, acids, esters and lactones7. 
In this communication we report that uracil derivatives and pyrimidine nucleosides 
may be conveniently converted into their 5,6-oxiranyl-5,6-dihydro- and 5,6- 
dihydroxy-5,6-dihydro-derivatives in good yield using dimethyldioxirane as 
oxidizing agent. 

The oxidation of 1,3-dimethyluracil 1 with dimethyldioxiranes performed in 
CH2C12 at 25 cC afforded a mixture of three easily chromatographically separable 
products, 1,3-dimethyl-5,6-oxiranyl-5,6-dihydrouracil 2 (10%)9, a-1.3-dimethyl- 
5,6-dihydroxy-5,6-dihydrouracil 3 (5OcKb)lu and W-1,3-dimethyl-5,6-dihydroxy- 
5,6-dihydrouracil 4 (25 %)I0 [Scheme]. The isolation of the epoxide 2 is very 
interesting because this compound was postulated to be the initial product in the 
oxidation of 1,3_dimethylpyrimidine derivatives with peracids and in the 
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a-diketone sensitized photooxidation of pyrimidine bases1 1, but to the best of our 
knowledge this is the first example of isolation and characterization of this epoxide. 
The formation of diols 3 and 4 may result from the ring opening of epoxide 2 
performed by the water present in the dioxirane acetone solution. In fact, when the 
reaction was performed in presence of Na2S04 as drying agent the yield of epoxide 
2 increased (50 q&)12. Moreover, when the reaction was carried out in presence of 
water (5 ml) only diols 3 (65%) and 4 (30%) were obtained. The formation of the cis 
diol 3 is inconsistent with the SN2 ring opening mechanism through which the diol 
4, having the trans configuration should result. In accord with the previously 
reported hypothesis1 1 it is resonable to suggest that the reaction proceeds, in part, 
via an u-stabilized nitrogen cationic intermediate 5, in which a positive charge is 
localized on the N(1) position of the uracil ring. Bond formation of C-6 with water 
would now be expected to proceed with energetically favorable cisoidl3 (gauche) 
stereochemistry to yield the &-dioll4. 

SCHEME 

1,2,3,4:R=R~=CH~.R2=R,-H.6.7,8 :R=Rl=R#H3,R+. 9.10.11: R=Rl=R3dX3.RZ=H. 
12.13: R=Sugar, Rl=Rp=R+L 14,15,16.17: R=Sugar,R,=R3=H.R2=CH3. 

The oxidation of 1,3,5-trimethyluracil 6 (1,3-dimethylthymine) with 
dimethyldioxirane in CH2C12 at 25 OC afforded only two products; the 5,6-epoxide 7 
(30 96)lS and the U-diol 8 (57%)16. Instead, the oxidation of 1,3,6-trimethyluracil 
9, under the previously described conditions, yielded the 5,6-epoxide 10 (37%)17 
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and the d-diol 11 (53%)18, while only a trace of m-diol was recovered [Scheme]. 
On the basis of these data the presence of a methyl group on the 5,6-double bond 
increased the stability of 5,6-epoxide 7 and 10 which may be isolated in 
appreciable amount even in absence of drying agents. Moreover, the position of the 
methyl substituent is very important for the stereochemistry of the oxiranyl ring 
opening. In fact, in the case of epoxide 10 the nucleophilic attack on C-619 via SN2 
mechanism is prevented by the steric hindrance of the methyl group. Thus the 
epoxide is stable enough to be the main product, the u-diol being the only isolated 
ring opening product. On the other hand, epoxide 7, which lacks of C-6 substituent, 
is easily opened to give the w-diol, providing better method than others 
previously reported procedures tdJs.20. 

The oxidation of 2’.3’,5’-tri-0-acetyluridine 1221 with dimethyldioxirane in 
CH2Cl2 at 25 cC afforded exclusively cis diols 13 (709b)lg, while no epoxide was 
recovered even in the presence of Na2S04 in the reaction mixture. Probably, in this 
case, the sugar moiety may aid the oxiranyl ring opening22. The oxidation of 5’-0- 
trityl thymidine 1423 with dimethyldioxirane in similar reaction conditions afforded 
5,6-epoxide 15 (lO%)24, Udiol 16 (33%) and mdiol 17 (12%) [Scheme]. In this 
case we did not detect any trace of oxidation of the C3’-OH group of the sugar 
moiety, in spite of general reactivity of alcohols with dimethyldioxiraned. It is 
interesting to ‘note that in the case of pyrimidine nucleosides, as previously shown 
for uracil derivatives, the presence of substituents on 5,6-double bond stabilized the 
epoxide to permit the formation of w-diols. Work is in progress in our 
laboratories to find a general synthesis of C-6 substituted uracil derivatives via 
nucleophilic ring-opening of the isolated 5,6-oxiranyl-5,6-dihydro-derivatives. 
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