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We wish to report an example of a solid phase photochemical reaction m which the 

reactlon pathway 1s totally altered by a change in the immediate molecular environment of 

the reactant. 

Irradlatlon (X”420 nm) of mesolonlc 4-phenyl-l , 3,Z-oxathlazolylio-S-oxide (3) in an 

EPA glass at 85K has been shown to follow two routes a reversible ring-opening to give the 

keten (z), and elimination of CO2 (possibly xlntermedlates (3) and ($1 ) to give benzonitrlle 

sulfide (2) and ultimately benzonltrlle 1,2 . 

- co2 + 1 zc PhC&-5 __, PhCN 

5 
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Mesolon (A) was isolated at 10K In rigid N2 matrlces3 and exhibited a strong 1-r. 

absorption at 1750 cm -l (v,_.,), shown in Fig. l(a). When the matrix containing (1) was 

annealed (warmed and re-cooled), the band at 1750 cm 
-1 

decreased m Intensity and a strong 

band at 1710 cm 
-1 

(v C=O) appeared Prolonged annealmg resulted in the complete dls- 

appearance of the 1750 cm 
-1 

band, leaving only the 17 10 cm -’ band (Fig. Z(a)). Thereafter, 

the spectrum remained unchanged on further warmlng, even when all the nitrogen was boiled off 

Thus we assign the band at 1710 cm 
-1 

to molecular aggregates. 
4 

A slmllar shift of the carbonyl absorption of the mesoion In tetrachloroethylene solution 

(1750 cm-l) compared with a KBr disc (1700 cm-l) has been reported and attributed to the 

difference In polarity of these two media . 5 The matrix experiments demonstrate that the 

shift was probably due to the presence of crystals In the KBr sample. 
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In the N2 matrix at lOK, the isolated and aggregated forms showed strikingly different 

photochemlcal behavlour. Irradlatlon of Isolated (1) (X=367 nm, 2 mm.) led to the form&Ion 

of keten (2) (vC=C=O 2120 cm-l, vN o -’ 1595, 1575 cm ), 6 with only a trace of CO2 (Fig. 1 (b) ) . 

On the other hand, irradiation of aggregates of cl_) (X*367 nm, 160 min .) gave very little keten, 

but a substantial amount of CO2 (vCzO 2330 cm-‘) (Fig. 2(b) 1, as well as a weak band at 

2220 cm 
-1 

, attributed to benzonltrlle Thus the molecular environment of the mesoion appears 

to dictate which of the two reactlon paths 1s followed 

The difference in reactlon pathway between isolated and aggregated molecules might be 

attributed to (i) a change m the rlgldlty of the medium, (ii) selective self-quenchmg in the 

aggregates, permlttlng otherwlse unfavourable primary processes to occur, or (111) a bimolecular 

reactlon in the aggregates. Support for the first of these alternatlves results from the photolysis 

of (I.), existing largely as isolated molecules, in a WC’ film at 10K. In this very rigid medium, 

the prmclpal photoproducts are CO2, (2) and benzonltrlle, with very little keten (5) being formed, 

The photolysls In PVC 1s. however, much more efficient than with the aggregates in N2. Thus 

it appears that the rlgldlty of the immediate molecular environment 1s the declslve factor, and 

the self-quenchmg, which inevitably occurs with aggregated molecules, results only in a severe 

reduction in quantum yield. 
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