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Abstract: The ozonation of substituted 2-thiouracils and pyrimidine-2-thione is 

reported: this provides a new method for the synthesis of several pyrimidine 

derivatives. 

Although it seems clear from literature data1 that 5.6~substituted uracils 

react with ozone to give the corresponding 5-hydroxyhydantoins, the 

ozonation of 2-thiouracils as far as we know has never been investigated. 

Ozone might be expected to react with 2-thiouracils at either of two reactive 

centers, the 5,6-double bond and the thioamide group. It has been reported2 

that tri-n-butylthiourea reacts with ozone to give a mixture of tri-n- 

butylurea and n-butylisocyanate but to our knowledge no further data are 

available. In order to study thoroughly the ozonation of thioamide moiety in 

the 2-thiouracils we have chosen as model 2-mercapto4(3H)quinazolinone 1 

which lacks a reactive 5,6-double bond. Different products were obtained 

depending on reaction conditions. Using an excess of ozone at 25eC for 0.5 h. 
in dry CH2C12 the disulfide 2 was isolated in 69% yield3. The compound 2 

was stable when submitted to further ozonation. When the reaction was 

carried out in glacial acetic acid at 25cC for 0.5 hours, 4(3H)quinazolinone 3 

was selectively obtained in 82% yield 4. Moreover, the same reaction carried 
out in acetic acid-water (I:1 v/v) gave a separable mixture of 

2,4(1H,3H)quinazolindione 4 (75%)4 and a small amount of 3 (13%). Scheme 

1 shows a reasonable reaction path for the ozonation of 1. Probably, the 

ozonation in protic solvents proceeds through a reactive sulfinic acid 

intermediates 5 formed by exhaustive oxidation of the thioamide group. This 

intermediate, depending on the reaction conditions, can lose sulphur dioxide 

to give compound 3, whereas in presence of water it may be hydrolyzed to 

yield the corresponding pyrimidinone 4 as the main product. To test our 

hypothesis on the pathway of the reaction we have performed the ozonation 
of 1 in CH2C12 in presence of EtOH as nucleophile: only compound 6 was 
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obtained in good (91%) yield (Scheme 1, Table 1, entry 1). 

In a similar manner, ozonation of pyrimidine-2-thione 7 gave, in the 
previous experimental conditions, pyrimidine 84 in glacial acetic acid, 
pyrimidine-2-disulfide g4 in dry CH2C12 and 2-ethoxypyrimidine 104 in 

CH2C12 / EtOH (Scheme 1. Table 1. entry 2). 
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1.2.3.4.6: R=OH. R,=R2= -CH=CH-CH=CH- 
7.8.9.10: R=R,=R,=H. 
11. If. 13.14: a R=OH. R,=n-C8H,, , R,=CHs; b R=OH, RI=i-CIH9, R,=CH, 

c R=OH. R,=R2= -CH,CH,CH,CH,-; d R=OH, R,=H. R,=CH,. 
A. B. C. D: see Table 1. note b. 

Mercapto groups on thiouracils may be removed in favour of hydrogen by 

reductive6 or oxidatives desulfurization. The oxidative process is much less 

reliable than the reductive one but it may be necessary when a reduction 

sensitive group is present or when the desulfurization has to be done on a 

large scale. However, the different reagents used for this conversion have 

varying degree of success as well as limitations due to side reactions. If the 

ozonation of 2-thiouracils to afford desulfurized products was a general 

reaction, it might be a mild and efficient synthetic alternative to the known 

methods: in order to evaluate this point we studied the ozonation of several 

5.6-disubstituted-2-thiouracils (1 la-d). For example, ozonation of 6-methyl- 
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5-n-octyl-4(3H)-2-thiopyrimidinone 11 a gave 6-methyl-5-n-octyl- 

4(3H)pyrimidinone 12a7 in glacial acetic acid, 6-methyl-5-n-octyl- 

2,4(1H,3H)pyrimidindione 13a4 in aqueous acetic acid and 6-methyl-5-u 
octyl-2-ethoxy-4(3H)pyrimidinone 14a* in dry CH2Cl2:EtOH (1:l v/v) 

[Scheme 1. Table 1, entry 31. Studies on ozonation of substituted uracils have 

shown that C-5 substituents influence the rate of oxidation of the 5,6-double 

bond while the C-6 substituents do not influence the course of the reactiont. 

We have found that in the case of substituted 2-thiouracils 1 la-d the 

properties of the C-5 substituent are able to influence the fate of the 

ozonation performed in glacial acetic acid. In fact, when the hydrophobicity 

of the substrate decreases, appreciable amounts of uracil derivatives are 

formed (see Table 1. entries 4, 5 and 6); the formation of uracils, which 

requires water, can be due to the presence of moisture, even if a different 

route, the cycloaddition of ozone to the thiocarbonyl group9. can not be ruled 

out. 

Table 1. Ozonation of substituted 2-thioursch and pyrimldinc-2-tblonc* 

Entry Substrate 

1 1 

Methodb 

D 

A 

Product(s) Yiild( %) 

2 69 

3 82 

2 7 

3 Ila 

4 Ilb 

5 llc A 

6 lld A 

4 75 
6 91 

8 64 

9 82 

10 72 

12a 92 

13r 73 

14a 81 

12b 53 

13b 16 

12c 35 

13c 30 

12d 10 

13d 28 

15 33 

a Ati 0zonNions were carried out using 1 mmole of substrate and an 0,/O, flow of 10 mUmin. 
b Mechcd A: glacial acetic acid, 25 “C, 0.5 b. Method B: acetic acid-water (1:l v/v). 25 ‘VZ. lb. 

Method Cz CH&-EtOH (1:l v/v), 25 “C, lh. Method D: dry CH&12. 25 “C, 0.5 b. 
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When the C-5 substituent is hydrogen, the ozonolysis of 5,6-double bond 

becomes fast, and the hydantoin derivative 15 (not shown) appears among 

the reaction products. Ozonation of lla-d in dry CH2Cl2 did not give the 

disulfides, probably due to the minor amount of the thiol tautomer, according 

to a less favourable prototropic equilibrium as compared to that of 

compounds 1.7. The results reported above show that the ozonation of 2- 

thiouracils and pyrimidine-2-thione provides a new method for the synthesis 

of numerous and interesting pyrimidine derivatives. 
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