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PHOTOCHEMICAL REACTION OF ~-A~AKARTHINE WITH NUCLEOPHILES~ 
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Photolysis of 1,3,7-trimethyl-8-asaxanthine Q in the presence of 

primary and secondary alkylamines gave 6-alkylamino-5-methylamino-1,3- 

dimethyluracils w, whereas irradiation of&in methanol yielded 5-hydroxy- 

6-methoxy-1,3_dimethyluracil (2,. 

While photochemical reactions of pyrimidine bases have been the subject of extensive studies, 
n 

little is known on the photoreactivity of purine bases.L It is generally admitted that purine 

bases are stable on photolysis and are capable of serving as photosensitizers in the photo- 

chemistry of nucleic acids.L During our investigation on the photoaddition of amino acids to 

nucleic acids as a model of the photo-cross-linking of proteins to nucleic acids, 
3 
we found that 

8-azaxanthine readily undergoes photoaddition with nucleophiles such as alkylamines and alcohols 

with concomitant extrusion of nitrogen. Apart from a possible implication in the photobiology of 

nucleic acids, the reaction provides a convenient method to introduce nitrogen functions into 

and 6 positions of pyrimidines. Recent reports by Senda et al. 
4 
on the photoconversion of 6- 

azido-1,3_dimethyluracil to 6-alkylamino-5-aminouracils have prompted us to communicate our 

preliminary result. 

A solution of 1,3,7-trimethyl-&azaxanthine (l_)5 (6.2 mmol) in acetonitrile-diethylamine 

: 1) was irradiated by a low pressure mercury lamp (10 W, Vycol filter) under nitrogen for 24 

5 

(1 

h. 

Evaporation of the solvent followed by preparative TLC gave 2 697 in 66% yield. The structure of 

2a was assigned on the basis of spectral data.7 Under similar conditions irradiation ofA(6.2 

mmol) in the presence of isopropylamine gave dp8(27%), whereas photolysis of &in methanol 

yieldedi"(222) together with complex mixture of products. The formation of2 and$suggests a 

carbene precursor such ask rather than a 1,3-biradical or an azirine intermediate. 10 Photolysis 

of 1,3,9-trimethyl-8-azaxanthine or 1,3-dimethyl-8-azaxanthine did not yield the corresponding 
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adduct under the conditions, indicating that an alkyl substituent at 7 position is necessary for 

the present photoreaction. 

Highly reactive nature of 8-azaxanthine system on photolysis, in contrast to the 

photostability* of purines, may provide a mean for photochemical affinity labeling of biological 

systems. 
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MeN 
NHMe 

s ay Rl=R2=CH2CH3 
b, Rl=H, R2=CH(CH3)* 
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