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EXPERIMENTAL 

Volatile materials were manipulated in a stainless steel 

vacuum line equipped with Teflon FEP U-traps, 316 stainless 

steel bellows-seal valves, and a Heise Bourdon tube-type 

gauge. The synthetic reactions employed here were usually 

conducted in stainless steel cylinders. Infrared spectra 

were recorded on a Perkin Elmer Model 283 spectrophotometer 

using cells equipped with AgBr windows. Raman spectra were 

recorded at ambient temperature on a Cary Model 83 spectro- 

photometer with the use of the 488-nm exciting line of an 

Ar ion laser. Sealed Pyrex mp capillaries were used as 

sample containers. "F NMR spectra were recorded at 84.6 

MHz on a Varian Model EM390 spectrometer with internal CFC13 

as a standard with a negative chemical shift being upfield 

from CFC13. Literature methods were used to prepare XeF2[5] 

and TeF50H[3] which were then reacted to form Xe(OTeF5)2[6]. 

Olefins used were commercial products (PCR Research Chemicals). 

Synthesis of 1,2-Pentafluorotelluriumoxide Tetrafluoroethane 

A 100 ml Teflon FEP ampoule was loaded with Xe(OTeF5)2 

(2.66 mmol) in the glove box. From the vacuum line C2F4 

(4.00 mmol) was condensed into the ampoule at -196'C which 

was then warmed to ambient temperature for 2.5 d. At that 

point the volatile products were removed and separated 

by fractional condensation at -45 and -196'C. The low 

temperature trap contained mainly Xe(2.45 mmol) plus some 

TeF50CF2CF3[1] and a little CF3COF. The material retained 

at -45'C was a white solid which melted to a colorless 

liquid (mp-14OC) with a vapor pressure of 5 mm at O°C 

and 17 mm at 2O'C. It was identified as (TeF50)2C2F4 on 

the basis of its vapor density molecular weight (g/mol; 

573 Found, 577.2 talc.) and spectroscopic properties (see 

text). Since white powdery (C2F4)n was also produced and 

remained in the ampoule it was not possible to determine 

by visual inspection if all the Xe(OTeF5)2 had reacted. 

Therefore a second increment of C2F4(2.27 unnol) was added 

and allowed to react for 1 d as before. Nearly all the C2F4 
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identified spectroscopically. The yield of the bis-TeF50 

compound was 71% (2.09 mmol). When this reaction was examined 

after 5 d at 100°C the yield was 63% while in another experiment 

conducted at 60°C for 5 d only about 4-5% reaction of the 

Xe(OTeF5)2 had occurred. 

RESULTS AND DISCUSSION 

The transfer of the TeF50- groups from Xe(OTeF5)2 to 

olefins can be described by the general equation: 

Xe(OTeF5)2 +, .c=c: -TeF50-C-C-OTeF5 + Xe 

Yields in these reactions ranged from 71-82% and probably 

would have been higher except that the limiting reagent, 

Xe(OTeF5)2, apparently contained some FXeOTeF5 [6] as an 

impurity due to incomplete conversion of XeF2 to Xe(OTeF5)2. 

The reaction of this mixed ligand Xe compound with the 

olefins accounts for the observed, low yields of the known 

mono-TeF50 adducts [l] consistently observed as by-products. 

The order of reactivity of the three olefins is CF2=CF2>> 

CF3CF=CF2'C5F8. This is in keeping with a free radical attack 

on the double bond wherein the degree of reactivity can be 

correlated with steric and polar factors [7]. For comparison, 

the closely related XeF2 did not react with CF3CF=CF2 at 

room temperature [8]. Other examples of analogous XeF2- 

fluoroolefin reactions are not known. 

All of the (TeF50)2Rf compounds are colorless liquids and 

gases and are thermally stable to at least the 100°C reaction 

temperature. They have been stored for months at ambient 

temperature in glass or stainless steel with no evidence of 

decomposition. In addition to their identification on the 
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TABLE I 

“F NXR DATA' 

[J125Te19F = 37701 

8.0- 
CF3 

(-81.0,tm) 

J (Hz) ~----186~-,~5.3-, 
I 1 

F TeF40 CF2- C F 

@ (-5O.O.A) (-39.3,t of B4) (-73.1,b) 1 (-126.8,qim) 

11.3 

[J125Te19F = 37701 0 

TQF4 J 

I 

(-38.6,dbB4)-, 

186 

F (-49.3,A) - 

[J125Te19~ = 37503 

J(Hz) 1-173-1 _ l-1731 
F 

@ (-52.2,A) (-41.6 b4B ) Tef ';w ;:::116.b84);-52.2.A) 

[J125Te19F = 37801 

'CFC13 internal reference, negative chemical shift being upfield 
from the reference. (0 = chemical shift (ppm, multiplicity); where 
b-broad, c-complex, d-doublet, t-triplet, qi-quintet, and m-multiplet. 
Area ratios measured for these resonances agreed with the given 
assignments. 
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