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Abstract: PyrLmido[5,4-glpteridine N-oxide (k) oxidizes efficiently benzene, 

toluene, and anisole under LJV irradiation to give the corresponding phenol 

derivatives $, though the easiness of the reaction significantly depends upon 

the nature of the substituents on the benzene ring. 

PhotochemicaL hydroxylation of benzene derivatives by heterocycle N-oxides - 

has been extensively investigated from viewpoint of bioorganic chemistry as one 

of the model systems for the biological oxidation of aromatic hydrocarbons which 

is catalyzed by hepatic monooxygenase, e.g., cytochrome P-450. 
1 

The complicated 

photochemical reactivities of the N-oxides so far employed in t'hese investiga- - 

tions, however, has made it difficult to transfer efficiently an oxygen-atom 

from the N-oxides to the substrate. 
2 

We now describe here that pyrimido[5,4-glpteridine N-oxide (I), prepared 

with ease from 6-amino-5-nitrosouracil derivative, 
3 - 

is stable in acetonitrile 

under UV irradiation but oxidizes photochemically various benzene derivatives 2 

under Ar “Bu “Bu OH 

(1) (5) (3) (41 

R= H, Me, OMe 

Scheme 1 
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without accompanying any side-reactions to give the corresponding phenol deriva- 

tives $. The present result indicates that the N-oxide ;E is an efficient oxy- 

gen-atom transfer agent and serves as a tool in the elucidation of the mechanism, 

remaining equivocal as yet, on the photochemical oxygen-atom transfer reaction 

by the heterocycle N-oxides. 
2 

A solution of & (0.5 mmol) and a large excess amount of benzene (100 mmol) 

in acetonitrile (200 ml) was irradiated by using a 400W high pressure mercury 

arc lamp through Pyrex filter under argon atmosphere for 2 h. GC analysis of 

the reaction mixture showed the formation of phenol (42% yield based on k 

employed) and column chromatography of the residue obtained after evaporation of 

the solvent allowed isolation of4the deoxygenated product 2 in 45% yield togeth- 

er with the recovered N-oxide I. TLC and GC analyses of the reaction mixture 

showed that there was no detectable amount of other products in this reaction. 

The structure of 2 was confirmed by direct comparison with an authentic sample 

prepared by the reduction of i with sodium hydrosulfite. 
5 

The product 2 is 

stable under the reaction conditions. Analogous results were also obtained by 

employment of toluene and anisole in place of benzene as summarized in Table 1. 

In these reactions, no formation of the products resulting from the oxidation of 

the side-chain on the benzene ring was shown by GC analysis. 
6 

Table 1 Photochemical Reaction of PyrLmido[5,4-glpteridine E-oxide (&) with 

Benzene Derivatives 2 

Yield of $ 
a) 

Consumption Xates of d) 

(%) lo6 EC' s-l 

k 

11 

Me 

OMe 

42 1.92 

64b) 3.99 

5oc) 12.50 

o.oge) 

a) Eased on 4 employed. A significant amount of I was recovered Ln every cases 

since a prolonged reaction time in these reactions caused decrease Ln the yield 

of the oxidation products. b) Reaction condition: k 12.5 mmol], toluene [500 

mmoll, in MeCM, for 2 h. Product distribution: o-isomer ! - 

=7 13. c) Reaction condition: 1 [2.5 mmol], anisole [25 

3 h. Product distribution: o-isomer / p-isomer = 1 d 10. 

solution of J, Il.0 mmoll in MeCN was irradiated under argon 

absence or presence of 2 L10.0 mol]. e) In the absence of 

p- and/or m-isomers _ 

mm0 1 ] , in MeCN, for 

d) CondLtion: A 

atmosphere in the 

2. 
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In contrast to the above results, cyanobenzene and ethyl benzoate were not 

oxidized by k even after a prolonged reaction time. The consumption rates of 1, 

In acetonitrlle under UV irradiation were remarXably affected by the presence of 

2 as shown in Table 1. The Table clearly shows that the conversion rate of 1, 

and the easiness of the photochemical oxidation of z by &, significantly depend 

upon the nature of the substituents on the benzene ring, suggestLng that there 

would be an interaction between I, and < in this photo-reaction. 

Taking these facts and the capacity of I, as an electron acceptor7 into 

considerat;ons, we present a conceivable reaction sequence for the present 

reaction as depicted in Scheme 2. 

hP 
(>I + (Z) -[1----g* 

1 le- transfer 
k; + ?'I* - 

(A) (B) 
- P 

Scheme 2 

The reaction could be initiated by the formation of a exciplex between the 

N-oxide & and the benzene derivatives 2. The donatLon of an electron from 2 to 

& in the exciplex gives a N-oxide radical anton (4) and a radical cation (g). - 
The resultLng radLca1 anion 6 could be combLned with Q in a cage to form a 

coupling product ($j>. The fission of the N-O bond in $ results in the form- 

ation of a dihydroarene oxLde intermediate CQ), 3 which could be easily converted 

into the final product 9, and the deoxygenated product 2. 

This finding is suggestive of the presence of an alternative process in the 

photochemical hydroxylation of the aromatic hydrocarbons by the heterocycle N- - 
oxides. 2 
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