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SUMMARY 

1,1,3,3-Tetrachlorotetrafluoro-4-(trifluoromethyldioxy)~utyl 

trifluoromethyl ether, CF30(CF2CC12)202CF3, was formed as one of 

the products in the reaction of CF303CF3 with CF2CC12 at 322.6 - 

342.5 K. It was isolated by fractional condensation between 213 

and 243 K and characterized by molecular weight determination 

and lg F NMR spectrum. 1,1,3,3-Tetrachlorotetrafluoro-1,4-bis(tri- 

fluoromethoxy)butane, CF30(CF2CC12)20CF3, was condensed as re- 

sidue at 193 K from the reaction of CF30F with CF2CC12 at 266 - 

302.7 K, when [CF2CC121/[CF30Fl 5 0.5. It was characterized by 

gas chromatography and molecular weight determination. The infra- 

red spectra of both compounds are given, providing additional 

support for their characterization. 

RESULTS AND DISCUSSION 

The gaseous infrared spectra of 1,1,3,3-tetrachlorotetra- 

fluoro-4-(trifluoromethyldioxy)butyl trifluoromethyl ether, 

CF30(CF2CC12)202CF3, and 1,1,3,3-tetrachlorotetrafluoro-1,4-bis 

(trifluoromethoxy)butane, CF30(CF2CC12)20CF3, have been recorded 

in connection with kinetic and mechanistic studies of the respec- 

tive reactions of l,l-dichlorodifluoroethylene, CF2CC12, with 
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CF303CF3 and CF30F [1,2]. The infrared spectra of both canpounds 

are illustrated in Fig. 1 and 2 respectively. Their compari- 

son is presented in Table 1. They have not been previously repor- 

ted. 
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Fig. 1. The infrared spectrum 
of CF30(CF2CC12)202CF3. 

frequency cm-1 

Fig. 2. The infrared spectrum 
of CF30(CF2CC12)20CF3. 

The infrared spectra were recorded on a Perkin-Elmer 221 

spectrometer, using 10 cm gas cell with sodium chloride windows. 

The chromatograms were recorded on a Gow-Mac 625 gas chroma- 

tograph, provided with gas density detector. The column was of 

4% SE-30 on acid washed chromosorb :N. 

The I9 F NMR spectra were taken with a Varian EM360L spectro- 

meter, using CFC13 as internal reference. 

Preparation and identification of CF30(CF2CC1,)2~2~3 

This compound was obtained as one of the four products of 

the gas-phase reaction of CF303CF3 with CF2CC12 [l]. The initial 

pressure of CF303CF3 was varied between 7 and 240 torr and that 

of CF2CCL2 between 4 and 600 torr. Fifty experiments were made 

between 322.6 and 342.5 K. 

The reactants were removed from the reaction system at 183 

K leaving the products as residue. 

The products of 40 experiments were collected together and 

separated by fractional condensation at 213, 243 and 268 K in 

four fractions. Their quantitative 
19 

F NMR spectra provided 
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strong evidence that each fraction consisted of CF3O(CF2CC12)02CF3, 

CF30(CF2CC12)202CF3, CF30(CF2CC12)302CF3 and CF'3O(cF2~12]402CF3 

respectively. The spectra presented the characteristic line(68.1 

ppm) due to CF300 as well as the CF30 line (56.8 ppm) [3]. 

The infrared spectrum of the fraction separated between 213 

and 243 K corresponding to CF30(CF2CC12)20202CF3 was compared with 

that of CF30(CF2CFC1)202CF3 131. In both spectra the bands of 

CF30 and CF300 groups appeared at almost the same wave lengths. 

Additional support to identification of this fraction was 

given by its molecular weight determination by gas-density measu- 

rements with a calibrated Pyrex bulb. The value of 45629 was 

ob'tained. The theoretical molecular weight of CF30(CF2CC12]202CF3 

is 452. 

The infrared spectra of all fractions were similar, as expec- 

ted for compounds belonging to an homologous series [4]. 

Preparation and identification of CF30(CF2CC12)20CF3 

This compound was one of the gaseous products of the reac- 

tion of CF30F with CF2CC12 [2], studied between 266 and 302.7 K. 

The ratio of the initial concentration of CF2CC12 to that of 

CF30F, Ri = [CF2CC121i/[CF30Fli, varied between 17.2 and 0.03. 

CF30F was removed from the reaction mixture at 128 K. The 

products CF3CFC12 and CF30(CF2CC12)F were separated together 

with CF2CC12 as volatiles at 193 K and identified by their infra- 

red spectra [5,6]. 

Gas chromatograms of the residue of different experiments 

left at 193 K were recorded. If Ri 5 0.5 only one peak appeared, 

indicating that in these conditions the residue consisted of one 

compound only. The comparison of its infrared spectrum with that 

of CF30(CF2CFC1)20CF3 [3] permits tentatively recognize this 

compound as CF30(CF2CC12)20CF3. 

As additional evidence the molecular weight of this ccrnpound 

has been determined by gas-density measurements using a calibrat- 

ed Pyrex bulb. The value obtained was 433+7. The theoretical 

molecular weight of CF30(CF2CC12)20CF3 is 436. 

Increasing Ri the number of peaks on the chromatograms in- 

creased. If R. > 9, 
1 

in addition to gaseous products a small 

amount of non-volatile liquid was formed. Plotting log of the 
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TABLE 1 

The comparison of the infrared spectra of gaseous CE30(CF2CC12)202CE3 

and CF30(CF2CC12)20CF3. 

CF30(CF2CC12)202CF3 

Frequency cm -1 (a) 

CF30(CF2CC12)20CF3 

Frequency cm 

Tentative 

(a) s-strong, m-medium, w-weak, v-very. 

retention time vs. the ordinal number of the respective peak 

straight lines were obtained proving that the products were 

members of an homologous series [7]. 
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