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Preliminary Note 

The reaction of 04F2 and sulfur dioxide 

I. J. SOLOMON AND A. J. KACMAREK 

IIT Research Institute, 10 West 35th Street, Chicago, III., 60616 (U.S.A.) 

(Received September 3rd, 1971) 

It has recently been reported’ that the reaction of 04Fz with boron trifluoride 

(BF,) to form dioxygenyl fluoroborate (02BF4) probably occurs via OOF. There 

have been no other reports concerning the chemistry of 04F2. The purpose of this 

work was to increase the knowledge of the chemistry of 04F2. 

The reaction of dioxygen difluoride (O,F,) with sulfur dioxide (SO,) at 

-160” or lower produces mainly sulfuryl fluoride (F2S02); smaller amounts of 

fluorosulfuryl oxyfluoride (FS0200F) and pyrosulfuryl fluoride (F2S205) are 

also produced. The mechanism of this reaction was studied2 by using ‘TO-tracer 

and 170 NMR measurements. It was concluded that F2S02 is formed by a simple 

fluorination reaction. The F&O5 is formed vin an FSOs* intermediate, and 

FS0200F results via an OOF intermediate. 

The OOF radical was first characterized by Arkells by the use of the matrix- 

isolation technique. Arkell suggested that the OOF radical is in equilibrium with 

04F2. Thus, 04F, may be a better source of the OOF radical than O,F;?. Therefore, 

we decided to study the reaction of 04F, with SO;?. 04F, was prepared by using a 

previously discussed method4, and the products were separated and characterized 

as previously described’. A comparison of the products formed in the reaction of 

SO2 with 02F2 and 04Fz is presented in Table 1. The major product in both cases 

was F,S02, but the yield was lower in the O,F, reaction. The yield of F&O5 in 

the 04F2 reaction was also considerably lower than in the 0zF2 reaction. Perhaps 

the most interesting observation is the comparison of the yields of FSOzOOF 

(5 y/, from 02F, and 32 % from 04F2). 

It can be concluded that the primary reactions of both OzF, and 04Fz are 

similar; that is, simple fluorination predominates. However, 04F2 appears to be 

a better source of OOF than O,Fz. 
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TABLE 1 

PRODUCTSOF REACTIONOF O,F, OR 04Fz WITH SOia 

Reactants (mmole) 

so2 OzFzb OqFz” 

Products 

Formula 

Yield 

mole %” 

15.4 18.0 ESOz 11.2 72 
FSOzOOF 0.8 5 
F&O5 1.8 23” 
02 14.3 
F2 0.1 

7.6 6.7 FzSOz 4.1 54 
FSOzOOF 2.4 32 
FzSzO~ 0.3 8d 
01 10.2 
Fz 0.1 

a Solvent, trifluorochloromethane (CFsCl); reaction temperature, -183”. 
b These numbers are approximate, since the liquid volumes were measured. 
c Based on the SOz charged. 
a Based on 2 moles of SO2 needed per mole of F2S205. 
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