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 Nakata, Tokumaru and Simamura1) studied the 

photochemical decomposition of benzoyl peroxide 
in aromatic solvents, and explained the formation 

of a considerable amount of aryl benzoate under 

oxygen atmosphere by the following mechanism. 

 All the experimental results were consistent with 

the above mechanism.

 However, the mechanism of the photochemical 
excitation of benzoyl peroxide is not clear. On the 
basis of the findings that 1) very slow photolysis 
of benzoyl peroxide in cyclohexane was much 
accelerated by addition of benzene and 2) the 
decomposition of benzoyl peroxide was not retarded 
by the presence of oxygen, an effective quencher 
of triplet state excitation, they suggested that the 
decomposition of the peroxide in benzene was caused 
by the energy transfer from the benzene of an 
excited singlet state to the peroxide, followed by 
monomolecular decomposition of the peroxide, as 
shown in the following.

Scheme 1

 Another possible mechanism is the direct attack 

of the excited benzene molecule upon the peroxide 

as shown in the following.

Scheme 2

By an analogy to the attack of trityl radical2)

and α-ethoxy-ethyl radical3) upon the peroxide, the

attack of the excited benzene is expected to take 
place on the peroxidic oxygen of the peroxide. 
If the benzoyl peroxide labeled with 18O in the 
carbonyl oxygen were used, the phenyl benzoate 
produced via Scheme 1 should contain scrambled 
oxygen-18, whereas the phenyl benzoate produced 
via Scheme 2 should contain non-scrambled oxygen-
18. 
  In an attempt to clarify the mechanism of the 

photochemical benzoyloxylation, we studied the 
products of decomposition of the benzoyl peroxide 
labeled with oxygen-18 in the carbonyl oxygen. 
A solution of 2.7 g of the labeled benzoyl peroxide 
in 500 ml of benzene (0.0223 mol/l) was irradiated 
with a high pressure mercury lamp either under a 
nitrogen atmosphere or with bubbling of oxygen
gas(41 ml/min) at 18-20℃ for 12 hr. By a

separate experiment the half life of the peroxide 
under these conditions was found to be 55 min. 
After the reaction was over, the solution was evapo-
rated to dryness, and the column-chromatographic 
separation of the residue gave 700 mg (in O2) or 
170 mg (in N2) of pure phenyl benzoate. The 
carbonyl oxygen of phenyl benzoate or the starting 
peroxide was separated from alkoxy oxygen or 
peroxidic oxygen by the reaction with hydrazine. 
Benzhydrazide obtained was pyrolyzed and carbon 
dioxide evolved was assayed for oxygen-18 by 
mass spectrometry. The results are shown in 
Table 1. 
  They indicate that direct attack of excited benzene 
upon benzoyl peroxide does not occur to any 
appreciable extent. Therefore, as mechanism of 
the photochemical decomposition of benzoyl per-
oxide, Scheme 1 appears to be most probable.

TABLE 1. .SPECIFICITY OF 18O-LABELING

* Direct products of photolyses
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