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Surnnary: Wavelength dependent photoadditions of 6-cyano-1,3_dimethyluracil to 

phenylacetylenes are described, Photolysis with Pyrex-filtered light gave the fused 

cyclobutenes (2, a), whereas irradiation with 254-nm light afforded the rearranged 

adducts (2, ll). The structures of the adducts were established by X-ray analyses. 

Photochemical 12 + 21 cycloadditions of a,B-unsaturated ketones to olefins have been 

extensively utilized in organic synthesis. 2 Recently, we have found a new type of photoaddition 

in which ana,B,-unsaturatednitrile undergoes addition with alkenes and alkynes through a l,& 

transfer of the cyano group as exemplified in Scheme I.3 In connection with our interest in 

the synthesis of fused pyrimidine bases, we have investigated the photoreaction of 6-cyano-1,s 

dimethyluracil (l+) with aryl-substituted acetylenes. We report herein additional examples of 

this novel type of photoadditions. 
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between methine and methyl protons in the NMR spectrum ofz6 

of 3. + 
Further support for the structure was obtained from the 

(55%). In contrast, photolysis of2 andiwith 254-nm light (low- 
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pressure mercury lamp, Vycor filter) under the same conditions produced a different product, 56 

(36%), together with considerable amounts of polymeric products;2 has never been detected. 

Treatment ofgwith basic alumina gave the naphthalene derivative&.6 The structure ofzwas 

tentatively assigned on the basis of spectral data and finally confirmed by X-ray analysis.7 
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As evident from the structure of&, the cyano group of,Lmust undergo migration during the 

photoaddition. In order to know the multiplicity of the excited states of2 we have examined 

the triplet-sensitized reaction. Xanthone-sensitized irradiation8 ofA (1 mmol) andi (2 mmol) 

in benzene resulted in the formation of: (30%) and a 1 : 1 E_//z mixture of$.6 Under the 

irradiation conditions both isomers of2 are interconvertible. However, direct irradiation of 

7 with 254-nm light resulted in a rapid photocyclization toi in almost quantitative yield, 
* 

indicating that_! is the precursor for$.' The sensitization experiment strongly suggests a 

common triplet precursor for both2 and 7. w 
The formation of2 andi from the triplet state of 1 w 

can be reasonably explained by the mechanism involving a 1,4-biradical intermediate as has 

already been proposed in the previous paper! The observed wavelength dependent reaction 
10 can 

be ascribable to the secondary photoreaction of the cyclobutene 3. In fact, irradiation of 3 

with 254-nm light resulted in a cycloreversion giving_! and 2, being accompanied with the clr 
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formation ofA on prolonged irradiation. 

Similar results were obtained in the photoaddition of2 to diphenylacetylene (2). 

Irradiation of_2 (1 mmol) and: (2 rmnol) in acetonitrile with Pyrex-filtered light under oxygen- 

free nitrogen stream afforded the cyclobutene_$ (GO%). In the presence of ox,ygenzwas readily 

converted to lo6 under the irradiation conditions. Likewise, irradiation with 254-nm light 

produced j$ (40%) andg6 (20%). The structure ofJwas established by X-ra,y analysis 

(Fig. 1).7 In this case, however, isolation of gon direct or sensitized irradiation has been 

fruitless presumably because of its rapid photocyclization toz. 
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Figure 1. A computer generated perspective 

drawing of the compound 2. 



Mechanistic details of this novel photoaddition will be published in a forthcoming paper. 
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