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     While the photolysis of 1-pyrenylmethyl phenylacetates 

in methanol gave the original phenylacetic acids, irradiation 

of the 1-naphthoate and 9-anthracenecarboxylate leads to the 

formation of the intramolecular exciplexes that are inert to

the photolysis. The Φf and τf values of these esters

have been determined.

     The photolysis of the 1-pyrenylmethyl esters (1) of typical carboxylic 

acids in methanol leads to nearly complete recovery of the starting carboxylic 

acids along with formation of methyl 1-pyrenylmethyl ether (2) under mild and 

neutral conditions. Since these esters 1 are obtained by the reactions of 1-

diazomethylpyrene (3) or 1-pyrenylmethanol (4) with carboxylic acids, the 1-

pyrenylmethyl group is proposed to serve as one of the most useful protecting 

groups of carboxylic acids.1) We would like to report here more quantitative 

aspects of the reactions and structural dependences of the excited state 

properties of 1a-f. 

     A 0.5-1.0 mmol dm-3 methanol solution of 1 was irradiated at 340 nm2) 

and the reaction mixture was analysed by HPLC at certain time intervals. Some 

results on the disappearance of 1 under similar conditions are shown in Fig. 1. 

Esters 1a-d were photolysed up to 90% within 2 h giving the corresponding 

carboxylic acids and 2. The alkaline extraction of the reaction mixtures gave 

70-80% of the starting carboxylic acids. The rates of the photolysis are in 

the order: 1d>1c>1b>1a. No appreciable decrease in the amounts of 1e and 

1f was observed after the 2 h irradiation either at 340 nm or at 254 nm; 1e 

and 1f are inert to the photolysis under these conditions. 

   Both absorption and emission spectra of 1a-e resemble each other without 

showing any meaningful shift of the maxima or the disappearance of the fine 

structure. 1f has, however, absorptions at a longer wavelength region 

characteristic of the anthracene chromophore in addition to the ones similar to



1730 Chemistry Letters, 1987

Fig. 1. Photochemical consumption 

        of 1 by irradiation at 

         340 nm in methanol.

the spectra of 1a-e. Figure 2 shows the absorption and emission spectra of 

le and 1f. Only 1f has a broad structureless fluorescence band that is 

independent of concentration.3) This band is characteristic of an 

intramolecular excimer or exciplex formation often observed for molecules with 

two aromatic chromophores isolated by three atoms.4) The absence of the 

exciplex fluorescence in 1e is rather strange since both 1e and 1f are inert to 

photolysis and have similar arrangements of the aromatic rings capable of 

formation of the intramolecular exciplexes with the pyrene ring. In order to

explain this discrepancy, the fluorescence lifetime (τf) and quantum yield (Φf)

of 1e were determined in various solvents (Table 1 ), The presence of a non-

radiative exciplex is suggested from large solvent effects on both τf and Φf,

and explains the similar photochemical behavior of 1e to that of 1f. In Table 2

are collected the τf and Φf values of 1a-1e. The relationship among the τ f,

Φf, and the photoreactivity can be summarized as follows.

 1) The photo-reactive esters have long fluorescence lifetimes, τf>200 ns, in

  methanol, the only one exception being 1b that has the τf value of 97 ns.
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2) The Φf and τf values of the photo-resistant esters are Order of maqnitude

   smaller than those of the photo-reactive esters. 

3) The esters with four connecting atoms between the pyrene ring and the other

aromatic ring (1c and 1d) show relatively small solvent effects both on Φf

and τf similar to those of aliphatic carboxylate 1a, indicating that there

   is no intramolecular exciplex formation. 

4) The formation of both radiative and non-radiative exciplex interfere with 

   the photolysis. 

5) There is no linear relationship between the order of photoreactivity and the 

   fluorescence lifetime.

Fig. 2. Absorption (A) and fluorescence (B) spectra 
        of 1e and 1f in methanol.

Table 1. Effects of the Solvents on Φf and τf of 1e5)

     Lastly, we point out the possibility of the formation of weak non-radiative 

exciplexes in 1b, since it has the "three connecting atoms" between the two

aromatic rings and showed a medium τf value and a large solvent effect. More

detailed studies are now in progress delineating the effects of the substituents 

on the phenyl group and the quantum yields of the photoreactions.
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         Table 2. Fluorescence Quantum Yields and Lifetimes of Esters 15)

               a) Not determined. 
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