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Photoenolization of Dimethyl 2,5=Dimethylterephthalate. Photodienol 
Trapping by Oxygen 
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Summary Dimethyl 2,5-dimethylterephthalate undergoes 
photoenolisation in the presence of oxygen to give the 
methoxyphthalide (11) ; the reaction apparently occurs by a 
process similar to the one observed with o-methylbenzo- 
phenones. 

0-02 M methanolic solution of compound (I) until 70% of the 
ester was consumed gave the methoxyphthalide (11) (12% 
yield) and acidic products (15% yield), besides polymeric 
material. The phthalide (11) (m.p. 121 "C) has been 
identified by satisfactory analytical and spectral data. 

IT has been reported that, by analogy with aromatic ketone 
photochemistry, benzoate esters substituted by an electron- 
withdrawing group can undergo hydrogen abstraction from 
aromatic hydrocarbons1 and cycloaddition with olefins to 
form oxetans.2 It was of interest to see if the o-alkyl 
aromatic ketone photoenolization process3 would also occur 
with this type of ester and dimethyl 2,5-dimethylterephtha- 
late (I) was selected as an appropriate substrate. 

OMe 

The electron-withdrawing substituent effect, and thus 
photodienol formation possibility, was established by 
hydrogen-deuterium exchange. Methyl o-toluate irradi- 
ated? (quartz) in CD,OD does not incorporate deuterium 
atoms in the ring methyl group while under the same con- 
ditions dimethyl 2,5-dimethylterephthalate exchanges 14% 
of' its hydrogen atoms. 

Irradiation? through a Vycor filter of an oxygen flushed 

7 Hanovia 450 W lamp. 
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SCHEME 

It is reasonable to  assume that formation of the meth- 
oxyphthalide (11) proceeds through photodienol inter- 
mediates (Scheme) by anology with the photo-oxidation of 
o-methylbenzophenone~,~ although with a much reduced 
efficiency. 

(Received, 25th November 1975; Corn. 1318.) 

1 K. Fukui and Y. Odaira, Tetrahedron Letters, 1969, 5255; A. Yoshino, M. Ohashi, and T. Yonezawa, Chem. Comm., 1971, 97; I( 
Fukui, K. I. Senda, Y. Shigemitsu, and Y. Odaira, J. Org. Chem., 1972, 37, 3176. 

2 T. Miyamoto, Y. Shigemitsu, and Y. Odaira, Chem. Comm., 1969, 1410; Y. Shigemitsu, H. Nakai, and Y. Odaira, Tetrahedron, 1969, 
25, 3039; Y. Shigemitsu, Y. Katsuhara, and Y. Odaira, Tetrahedron Letters, 1971, 2887; Y. Katsuhara, Y. Shigemitsu, and Y.Odaira, 
Bull. Chem. SOC. Japan,  1971, 44, 1169; R. A. Neunteufel and D. R. Arnold, J. Amer. Chem. SOC., 1973,95, 4080. 

8 N. C .  Yang and C .  Rivas, J. Amer .  Chem. SOC., 1961, 83, 2213. 
4 M. Pfau, E. W. Sarver, and N. D. Heindel, Comfit. rend., 1969, 268, C,  1167; G. Porter and M. F. Tchir, J .  Chem. SOC. (A), 1971, 

3772. 

Printed by Hefiers Printers Ltd Cambridge England 




