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Abstract: Photooxidation of diphenyldiazomethane and 9-diazofluorene leads to the intramolecular -- 

oxenoid oxidation products, o-hydroxybenzophenone and 1-hydroxyfluorenone, respectively. 

Carbonyl oxides have received attention as chemical models for the monooxygenase enzymes 
l-7 

. 
Hamilton has suggested that the enzymes and their chemical models, including carbonyl oxides, 

e 
which accomplish oxygen atom transfer be termed oxenoids . We have shown that singlet oxygen 

oxidation of diazo compounds 
g-t2 

serves as a convenient source of carbonyl oxides which provides 

greater access to a study of the chemistry of these interesting intermediates. This method of 

generation has permitted us to show 
13 

that carbonyl oxides can oxidize naphthalene to a mixture 

of a and 6 naphthols as well as epoxidizing olefins 
14 

as also shown earlier3 by Keay and Hamilton 

These reactions of carbonyl oxides and the earlier demonstration 
15 

that one of them accomplishes 

aromatic substrate oxidation accompanied by the NIH shift add to their attractiveness as suitable 

models for the enzymes. 

We now wish to report examples o f intramolecular oxidation by carbonyl oxide oxenaids. 

These results are of particular importance to the enzyme modeling aspect of this work because of 

the proximate oxygen atom transfer. Wasserman and Miller 
16 

have invoked intramolecular oxygen 

atom transfer from a carbonyl oxide in order to explain epoxide formation in the photosensitized 

oxidation of a pyrrole. 

In a typical oxidation 4.68 mmol of diphenyldiazomethane in 550 ml of CH2C12 is photo- 

oxidizedl' using @li9R;;e Bengal" sensitization. The intramolecular oxidation product, 2, is 

produced in?.79 yield ’ . A similar procedure using %diazofluorene led to the production of 

the corresponding intramolecular oxidation product 1-hydroxyfluorenone, 4, in 4% yield 
19,zo 

. 
Control experiments in which benzophenone or fluorenone are substituted for the respective diaz0 

compounds indicate that the oxidations require the presence of the diazo compounds. Our previous 

work suggests that these oxidations are proceeding through the intermediate car-bony1 oxides, 1 

and 321y24. -, 

4781 



Oxidations via carbonyl oxide oxenoids have been considered 
26 

- to be electrophilic in character. 

Such character implies a large contribution from canonical farms of type 5. The larger yield of 

intramolecular oxidation product in the 9-diazofluorene case lends support to this view. 

Ando et al" 

Recently 

have presented evidence that the oxenoid produced by photooxidation of phenyl- 

benzoyldiazomethane also exhibits electrophilic character. We are now investigating further the 

question of the electrophilic character of carbonyl oxides as well as the details of the oxygen atom 

transfer step by using suitably substituted derivatives of 1. 
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