
Journal of Fluorine Chemistry, 3 (1973/74) 17-26 
,o Elsevier Sequoia S.A., Lausanne - Printed in Switzerland 

17 

PERFLUOROTETRAMETHYLENESULFUR DIFLUORIDE AND 

ITS DERIVATIVES. PERFLUORO-1,3-DITHIETANE OCTAFLUORIDE 

AND PERFLUORO-I,CDITHlANE OCTAFLUORIDE 

TAKASHI ABE” AND JEAN’NE M. SHREEVE”” 

Department of’ Chemistry, University qf Idaho, Moscow, Idaho 83843 (U.S.A.) 

(Received October 3, 1972) 

SUMMARY 

The fluorination of perfluorotetramethylene sulfide with chlorine mono- 

fluoride under controlled conditions results in the formation of both sulfur(IV) 

and sulfur(V1) compounds as main products. While perfluorotetramethylenesulfur 

tetrafluoride is very stable to thermolysis and to chemical attack, the hydrolysis 

of the novel perfluorotetramethylenesulfur difluoride affords perfluorotetra- 

methylene sulfoxide, and its pyrolysis gives perfluoro(di-n-butyl)disulfide. Chlorine 

monofluoride converts perfluorotetramethylene sulfoxide to perfluorotetramethyl- 

enesulfur oxyfluoride, and perfluorotetramethylene sulfone is obtained quanti- 

tatively as a decomposition product in contact with Pyrex glass. Perfluoro-1,3- 

dithietane octafluoride and perfluoro- I ,4-dithiane octafluoride are also formed 

by the reaction of corresponding perfluorocyclic sulfides with CIF at ambient 

temperature. Infrared, mass and i9F NMR spectroscopic as well as thermodynamic 

data are reported. 

INTRODUCTION 

Recently, it was reported that perfluoroalkyl sulfides react smoothly with 

chlorine monofluoride at -78” to give the corresponding perfluoroalkylsulfur 

difluorides in high yields’. The latter compounds were defluorinated with anhydrous 

hydrogen chloride in Pyrex glass vessels by passing through an unstable dichloride 

intermediate, to form perfluoroalkyl sulfoxides. Chlorine monofluoride oxidatively 

fluorinated the sulfoxides to perfluoroalkylsulfur oxydifluorides at -78” 2. 

* Government Industrial Reserach Institute, Nagoya. Japan. 
** Alfred P. Sloan Foundation Fellow, 1970-72. 
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Since there are no good routes for the production of perfluorocyclic sulfur 

compounds which contain sulfur(lV), it was of interest to investigate the fluorina- 

tion of perfluorotetramethylene sulfide with chlorine monofluoride and to synthe- 

size some of its derivatives in an analogous manner. We found that CIF not only 

fluorinated the cyclic sulfide to a sulfur(TV) compound, but some of the sulf~~r(Vl) 

compound formed, also. 

In the present work, the synthesis and properties of derivatives of perfluoro- 
I 

tetramethylene sulfide-perfluorotetramethylenesulfur difluoride, CF$ZF,CF,- 
--I II 
CF2SF2, perfluorotetramethylene sulfoxide, CFZCF2CF2CF,S=0, perfluorotetra- 

I 
methylenesulfur oxydifluoride, CFZCF,CF,CF,S(0)FZ, and perfluorotetramethyl- 

I I 
ene sulfone, CF,CF2CF2CF2S02, are reported. In addition, the preparation and 

characterization of perfluorocyclic derivatives of sulfur hexafluoride, such as 
II 

perfluorotetramethylenesulfur tetrafluoride, CFzCF2CF2CF2SF4, perfluoro-I ,3- 
I I 

dithietane octafluoride, SFICF2SF,CF2, and perfluoro- I ,4-dithiane octafluoride, 
I 

F,SCF2CF2SF,CF2CF,, are described. 

RESULTS AND DISCUSSION 

Chlorine monofluoride, when reacted with perfluorotetramethylene sulfide 

(2: I mole ratio) at low temperature (-40”) for 8-12 h, gave the cyclic sulfur(lV) 

difluoride analogous to its reactions with bis(perfluoroalkyl)sulfides to give the 

respective bis(perfluoroalkyl)sulfur difluorides I. In addition, it was found that by 

raising the reaction temperature to 25” and increasing the CIF: sulfide ratio to 4: I, 

the cyclic sulfur tetrafluoride, as well as the bis(perfluoroalkyl)sulfur tetrafluorides 3, 

can also be synthesized in good yields. This provides a simple, new route to 

perfluorocyclic and bis(perhuoroalkyl) derivatives of sulfur tetrafluoride. Thus, 

in the work described here, perfluorotetramethylenesulfur difluoride and perfluoro- 

tetramethylenesulfur tetrafluoride were obtained as the major reaction products 

from the oxidative fluorination of perfiuorotetramethylene sulfide ria controlled 

reaction conditions. 

Perfluorotetramethylenesulfur difluoride is a colorless solid at 25 Whilst 

it does not react with water or mercury, it is slowly hydrolyzed by 10y;J aqueous 

NaOH solution and slowly forms the sulfoxide when in contact with glass. No 

reaction occurred with gaseous NH, after 5 h at 100’. Pyrolysis of the non-cyclic 

perfluoroalkylsulfur difluorides at about 200” formed perfluoroalkylsulfur tri- 

fluorides, RrSF,, and perfluoroalkyl disulfides, RrSSRrr. Perfluorotetramethylene- 

sulfur difluoride is significantly more stable, with thermal decomposition occurring 

at -300’ to give perfluoro(di-n-butyl)disulfide in substantial yield. 
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II 
The characterization of CF,CF,CF,CF,SF2 was aided by the presence of 

a strong infrared absorption band at 675 cm-r which was assigned to a S-F 

stretching frequency. Small amounts of hydrogen chloride enhance the hydrolysis 

of the sulfur difluoride to the corresponding sulfoxide in a Pyrex bulb. Perfluoro- 

tetramethylene sulfide is invariably a by-product of this hydrolysis reaction. 

Perfluorotetramethylene sulfoxide is a colorless solid at 25” and freezes to 

a glass. Although it is stable towards water or mercury, it decomposed when in 

contact with a 10% aqueous NaOH solution. In the mass spectrum, a molecular 

ion was observed at an intensity of 15.7% base, as well as characteristic ions at 

m/e 198 (CsF$O+), 179 (CsF$O+) and 48 (SO+). The latter species was observed 

invariably in the spectra of the non-cyclic perfluoroalkyl sulfoxidest. 

Chlorine monofluoride oxidatively fluorinates C!a=O to 

perfluorotetramethylenesulfur oxydifluoride in excellent yields. This compound is 

a sublimable white solid which is stable in a Kel-F tube and in the presence of 

mercury, but is very reactive to glass and water unlike the non-cyclic perfluoro- 

alkylsulfur oxydifluorides2. To illustrate the instability of the cyclic compound in 

glass, it was placed in an infrared cell of Pyrex glass at 10 Torr and its infrared 

spectrum was recorded at intervals. After 2 h, the intensity of the absorption band 

at 717 cm-* (S-F stretching frequency) was decreased by 50% accompanied by 

the concomitant appearance and growth of a band at 1426 cm-l. This new band 

was assigned as the asymmetric vibration of the SO2 group of perfluorotetra- 
I I 

methylene sulfone. The aqueous hydrolysis of CF2CF2CF2CF2S(0)F2 yielded the 

new perfluorotetramethylene sulfone essentially quantitatively. Electrochemical 

fluorination of tetramethylene sulfone4 has been shown to yield only perfluoro-n- 

butylsulfonyl fluoride, which resulted from the scission of the C-S bond, as a main 

product. 

Although the electrochemical fluorination of perfluoro-1,3-dithietane, 

thiophosgene dimers and p-dithianee did not afford the expected perfluoro-1,3- 

dithietane octafluoride and perfluoro-1,6dithiane octafluoride, respectively, these 

perfluorocyclic derivatives of sulfur hexafluoride were formed by the reaction of 

the corresponding perfluorocyclic sulfides, perfluoro- 1,3-dithietane and perfluoro- 

1,4-dithiane, with chlorine monofluoride at 25” in yields of 40 and 32%, respectively. 

However, at 25”, CIF destructively fluorinated the thiophosgene dimer to give CF4, 

CC12F2, CCl,F, SF4 and SF,. 

Although perfluorotetramethylenesulfur tetrahuoride had been reported’ 

as a product of the electrochemical fluorination of tetramethylene sulfide or 

di-n-butyl disulfide, it was identified by 19F NMR spectroscopy in a mixture with 

C,F,SF,. No data are given. We report a simpler preparation of this derivative of 

sulfur hexafluoride in good yield. Purification via gas chromatography has now 

permitted full characterization of this thermally and hydrolytically stable 

compound. 
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The ability of chlorine monofluoride to oxidatively fluorinate sulfur com- 

pounds appears to be largely a function of temperature, e.g., 

ClF i_ C&&&S -p--- C-SF2 + C-F4 

>4 : I 
-40” 

8h 
74.0% 13.796 

25” 

12 h 
7.8% 63.2% 

and 

ClF + CF,SCFJ m-~-t CF,SF,CF, + CF,SF,CF, 

1 
-78” 

----- 
12 h 

>99% 0% 

>4 : 1 
25” 

12 h 
0% 42% (ref. 3) 

These examples illustrate the ease with which it is possible to generate a majority 

of either the sulfur(W) or sulfur(W) compound from sulfur(H). 

The r9F NMR spectra consist of resonances in the expected regions in all 

cases. However, only chemical shifts of the chemically non-equivalent nuclei and 

evident coupling constants are given in Table 3. The high resolution spectra of 

all except that of perfluoro-1,4-dithiane will be reported later. Apparently these 

perfluorocyclic compounds except the sulfoxide undergo rapid conformational 

interconversion, so, for example, the geminal fluorine atoms at the c(- and 

/I-methylene become equivalent and show a single peak. On the other hand, the 

skeleton of the sulfoxide does not undergo such rapid interconversion of conformers 

which results in the magnetic non-equivalence of the geminal fluorine atoms of 

both thecr- and /I-methylene. The coupling constants are J =- 236 and 262 Hz, 

respectively. 

EXPERIMENTAL 

Reagents 

Perfluorotetramethylene sulfide and perfluoro-1 ,Cdithiane were prepared by 

the reaction of tetrafluoroethylene with sulfur as described in the literature8. Tetra- 

fluoroethylene was obtained from Columbia Organic Chemicals and perfluoro- 

1,3-dithietane from PCR, Inc., and were used without further purification. Chlorine 

monofluoride was purchased from Ozark-Mahoning and hydrogen chloride was 

obtained from Matheson. 

Apparatus 
Monel Hoke cylinders (75 ml) with stainless-steel valves were used for the 

fluorination reactions and a Pyrex vacuum line equipped with a Heise-Bourdon 

tube gauge was used for handling the volatile compounds. 
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Infrared spectra were recorded on a Perkin-Elmer Model 621 infrared 

spectrometer using a 5 cm gas cell with KBr windows and were calibrated against 

known absorption bands in polyethylene film. r9F NMR spectra were recorded 

with a Varian Model HA-100 spectrometer operating at 94.1 MHz with Freon 11 

as an internal standard. Mass spectra were obtained using a Hitachi-Perkin-Elmer 

Model RMU-6E mass spectrometer. Elemental analyses were performed by Beller 

Mikroanalytisches Laboratorium, Giittingen, Germany. Characterizing data for 

the compounds prepared in this study as well as for some of the starting materials 

are found in Table 1 (infrared spectra), Table 2 (mass spectra), Table 3 (1sF NMR 

spectra) and Table 4 (elemental analysis and thermodynamic data), respectively. 

TABLE I 

INFRARED SPECTRA (Cm-l) 

cGF& 
(CzFG$ 
cGF&Fz 

c-GF,SO 

c-C.,F,S(O)Fx 

c-C4F,SO,. 

c-C.,F,SFd 

(CF&F& 

(CzF&F4)2 

TABLE 2 

MASS SPECTRA 

c-CdFsS : 

(CzF.,S)z : 

c-CaFsSFz : 

1351 (m), 1292 (s), 1219 (vs), 1169 (s), 1144 (s), 991 (vs), 868 (w), 608 (w) 
1283 (w), 1236 (s), 1180 (vs), 1137 (m), 1015 (vs), 959 (ms), 510 (w) 
1342 (m), 1289 (m), 1265 (vs), 1220 (m), 1192 (s), 1062 (m), 994 (s), 675 (s), 
610 (w), 495 (m) 
1350 (m), 1300 (s), 1240 (vs), 1175 (s), 1158 (s), 1061 (m), 993-960, (s-ms) 
607 (w), 514 (w) 
1306 (s), 1290-1264 (s-vs), 1222 (m), 1199 (s), 1035 (m), 976 (s), 935 (s). 712 (s), 
582 (m), 483 (m) 
1426 (vs), 1339 (m), 1303 (m), 1252 (vs), 1218 (w), 1196 (vs), 1055 (m), 989 (s), 
954 (s), 883 (w), 663 (w). 561 (s), 514 (m), 488 (w) 
1356 (m), 1318 (m), 1260 (vs), 1223 (w), 1202 (s), 1078 (m), 1006 (s), 908 (m), 
882 (s), 835 (vs), 795 (s), 598 (w), 532 (m) 
1271 (s), 1226 (s), 999 (m), 903 (s), 844 (s), 796 (vs), 750 (w). 661 (w), 638 (w), 
577 (ms), 533 (m) 
1232 (s), 1203 (ms), 1160 (w). 1015 (w), 886 (s), 815-798 (s--vs), 590 (h 1,540 (1~) 

232 c-CdFsS+ (37.3), 213 C-CaF,S+ (13.0), 163 CsF$’ (8.1), 150 Cd=s- (44.1), 
131 CsF5+ (16.8), 113 GF,S+ (37.9), 101 CF$+ (3.7), 100 CZI=~~ (loo), 
94 CzFzS+ (5.6), 93 CaF,+ (4.3), 82 CF# (18.0), 81 C?Fz+ (3.1), 69 CF3’ (19.9), 
63 CFS’ (60.8), 50 CFZ* (6.2), 44 SC-.- (3.7), 32 S+ (6.8), 31 CF+ (16.1). 

264 (CzFAS)z+ (25.1), 245 M-F+ (2.8), 195 CZ&. (6.1), 182 Cd%SCFz- (13.2), 
164 C2F&’ (5.3), 132 CzFZ+ (1.6), 119 CzF5+ (2.6), 113 CzF,S+ (30.0), 101 
CFnS+ (3.4), 100 CzFi’ (loo), 94 GFzS+ (2.8), 82 CFzS’ (32.0), 69 CFJ- (12.0), 
64 SIT (15.0), 63 CSF- (44.1), 50 CF>+ (5.8), 44 CS?- (4.2), 32 Sv (12.4). 31 CF- 
(17.3). 

270 C-CdF&F>+ (2.3), 251 c-GFsSF’- (15.4), 232 c-GFsS’ (2.5), 213 C&S’ 
(2.0), 201 CsF,S+ (8.8), 200 ChFs+ (2.1), 182 C,FGV (3.1), 181 CJ=- (2.1), 
163 C3F5S’- (10.4), 151 CzF&+ (8.8), 150 C,Fo’ (4.3), 132 CzF,S- (6.6), 131 
CaF,+ (41.0), 120 CFxSF+, CF,SFz’ (7.7), 119 Cd=s’ (25.9), 113 Cd=,S+ (2X4), 
101 CF$i+ (54.2), 100 CzF.,+ (lOO), 94 C&S+ (4.2), 93 CaFs- (10.6), 82 CFzS- 
(9.5), 81 ClF,- (5.0), 70 SF*- (20.9), 69 CFj _ (96.7), 63 CSF’ (27.2). 62 Cd=z+ 
(3.9). 51 SF’ (12.7), 50 CFz’ (11.3), 32 Sk (8.4), 31 CF (32.3). 
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c-GFsSO: 

c-GFsS(O)F, : 

c-GFxSOz : 

c-GFxSF4: 

(CFZSF‘,)~ : 

(n-GFrS)z: 

248 C-C,FsSO- (15.7), 232 c-CaF& (1.7), 213 Cz,F,S’ (l.3), 198 (X=&O+ (l.7), 
181 CdF,+ (4.7), 179 CZF~SO+ (1.9), 169 CxFv (1.9) 163 GFsS- (2.3), 162 
CdFe* (19.1), 150 CsFe’ (5.8), 132 CzFd+ (3.0), 131 Cd?,’ (53.6), l29Wm’ 
(10.1). 119 CIF,’ (9.1), 117 CFsSO’ (5.0), 113 C*F& (6.2h 101 CFJS’ (5.8), 
loo CzFA’ (loo), 98 CFzSO- (3.8), 94 CzFzS+ (2.7), 93 C,F,+ (10.5), 82 C&S+ 
(25.9), 81 C,Fj’ (5.0), 74 GFo (2.9), 69 CFs’ (33.4), 67 SOFv (3.91, 63 CSF’ 
(18.5), 62 CzFz’ (2.6), 50 CF>‘~ (9.1), 48 SO-’ (36.8), 47 CFO~fi (9.5). 44 SC’ 
(2.9), 43 CzF’ (2.2), 32 S’, Oz+ (65.7), 31 CFt (24.7). 

169 C,F,- (3.0), 150 C3F.s’ (3.0), 132 CzFdS+ (4.1), 131 CLFs’ (75.8), ll9CzFs+ 
(2.7), 112 C,Fd’ (3.2). 101 CF,S+ (5.2), 100 C,F,’ (loo), 93 C#A- (8.2), 86 
SOFz- (20.7), 85 CF,O’ (19.1), 82 CFzS+ (3.3). 81 GF,+ (4.9), 74 CsW (5.0), 
69 CFj- (29.6), 67 SOF- (29.8), 50 CFz (9.6), 48 SO’ (10.0). 43 CzF- (7.7), 
32 S+, 02’ (7.7), 31 CF- (18.7). 

181 CdFi- (1.5), 169 C,F,+ (3.8), I50 GF,’ (2.3), 132 CzF& (2.9), 131 C,Fs’ 
(44.1). 119 CzF5- (2.8), 112 C,Fd+. (2.3), 101 CF,S’ (3.8). 100 CzFc (lOO), 
93 C3F,, (7.6), 82 CFzS+ (3.2), 81 CLF~ (4.3), 69 CFA- (27.5), 67 SOF- (2.7), 
64 SO*+ (4.8), 63 CSF- (4.8), 50 CF,+ (8.1), 48 SO’ (9.8). 47 CFO- (2.6). 
44 coz , SC’ (27.1), 32 OP, St (5.2), 31 CF- (19.5). 

219 C4Fg1 (1.8). I81 GF,’ (2.8), 169 C,F,- (1.9), 15OGFe (2.8), 132GF,S’ 
(3.9), I31 C,Fz’ (54.8), 119 CzF5- (ll.O), 113 Cd=,S+ (2.2), 112 CSFA’ (2.9), 
101 CF& (5.0), 100 GF4-+ (88.1), 93 CjF,+ (6.0), 89 SFx- (31.5), 82 CF# 
(3.1), 81 CJF,+ (3.9). 70 SFz- (7.9), 69 CFs- (84.9). 63 CFS (5.3). 51 SF. 
(2.9), 50 CFz’ (5.8), 32 S (IOO), 31 CF- (I 1.5). 

158 CF,SF,v (1.6), 139 CF,SFJ~ (4.6), 120 CFzSFl- (2.3), 1 I9 CzFz+ (3.2), 
101 CF,SF+ (6.8), 100 CzFd+ (20.6), 89 SF3’ (loo), 82 CFL- (4.3), 70 SFz+ 
(21.4),69CF,+(91.4),63CSF’ (4.6),51 SF @.1),5OCF,-(14.5),32S’ (l1.9), 
31 CF’ (15.7). 

189 CZF~SFJ+ (3.4), I51 CzFz,SF! (4.3), 132 CzF&- (2.4), 131 GFs- (4.7), 
I19 CzF5’ (83.2), 101 CF,SF- (9.1), 100 CzFd+ (loo), 89 SFJ+ (66.7) 82 CFIS+ 
(7.7), 81 C,F,’ (6.2), 70 SF,+ (14.5), 69 CF,+ (35.8). 63 CSF’ (10.5). 51 SF+ 
(5.4), 50 CF,+ (9.7). 32 S’ (10.6), 31 CF (29.2). 

502 n-C4F9SSC4F9. (13.0), 483 n-C4F9SSC4Fa- (8.3), 333 n-C4FGSSCF2’ (5.2). 
283 CJF&S+ (7.7), 264 GFsSz (5.0), 219 GFt,+ (26.4), 169 Cd=- (4.3), 145 
CIF,Sr’ (2.1), 131 C,Fs+ (22.3), 119 C>F5’ (8.2), I14 CFzSz- (2.3), 1 I3 C,F,S’ 
(2.7). 101 CF,S+ (2.1), 100 C,Fd~ (6.Q 82 CFzS (8.l), 69 CF,’ (100). 64 SbL 
(10.6), 63 CSF’ (l1.3), 50 CFY (2.2), 32 S (10.2), 31 CF’ (4.2). 

Reaction oj’per~uorotetramethylene sulj?de M.ith CIF 

Perfluorotetramethylenesulfur difluoride was formed as a main product by 

fluorination of the sulfide at low temperature. In a typical reaction, 5 mmole of 

perfluorotetramethylene sulfide was condensed into a 7.5 ml Monel Hoke bomb, 

and 10 mmole of CIF was added. The reaction was carried out at -40” for 8 h. 

The products were purified by passing them through a trap at --40’. then further 
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TABLE 3 

‘OF NMR SPECTRAt (MHz) 

Compound a-CF2 $-CFz SFAax) SFAecr) 

c-GF& 87.2 132.1 
c-GFsSF2 101.0 122.8 
c-GFsSF4 108.8 134.4 
c-GF8SO 114.7 ax* 128.1 ax 

118.3 eq* 131.8 eq 
c-CsF&Oz 114.4 129.7 
(CFSL 52.2 
(CFlSFdh 90.9 
(CzF4Sh 92.4 
(CZF~SF.,)~ 92.1 

11.3 
-13.8 41.3 

-15.4 -44.2 

20.2 -48.8 

* ax =- axial; eq = equatorial. 
t CFCI, used as internal reference. 

Coupling constants (Hz) 

/(a-CFZ-SF2(ax)) = 24.6 
J(SFz(ax)-SFz(eq)) = 95.3 
J(c(-CFl(ax)-cc-CFz(eq)) = 236 
J(p-CF*(ax)-F-CFX(eq)) = 262 

J(SF1(ax)-SF2(eq)) = 105.2 

J(SFz(ax)-SFz(eq)) : 96.2 

purified by gas chromatography using a column of 15% Fluolube grease CR-90 

on Chromosorb P. The yield of the solid perfluorotetramethylenesulfur difluoride 

was 74x:. The production of a small amount of perfluorotetramethylenesulfur 

tetrafluoride was also observed. 

When 3.1 mmole of perfluorotetramethylene sulfide was mixed with 12.5 

mmole of ClF and held at 25” for 8 h, the yield of perfluorotetramethylenesulfur 

tetrafluoride was 63 x,. 

Reaction of perJluorotetratnethylenesu&w difuoride with HCI 

In a 300 ml Pyrex bulb, 0.45 g (I .6 mmole) of perfluorotetramethylenesulfur 

difluoride and I mmole of HCl were kept at 25” for about 1 h until no solid remained. 

Gas chromatographic separation of the reaction mixture afforded perfluorotetra- 

methylene sulfoxide (~67% yield) along with a small amount of perfluorotetra- 

methylene sulfide. 

Pyolysis qf’per~uorotetranlethylenesulfuu dipuoride 

Perfluorotetramethylenesulfur difluoride (0.38 g, 1.4 mmoles) was placed 

in a 30 ml stainless-steel Hoke bomb and was heated at -300” for 5 h. Purification 

was conducted by trap-to-trap distillation using consecutive U-traps immersed 

in -40, ---78 and -196” cold baths, respectively. The transparent liquid (0.22 g, 

63%) which was collected in the trap at ---40” needed no further purification, and 

was assigned as perfluoro(di-n-butyl)disulfide based on NMR and mass spectral 

analysis, and elemental analysis. Small quantities of volatile compounds in the 

trap at -- 196” consisted of SOF, and n-CqF1,, along with SiF4. 
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Reaction qf’perfiuorotetramethylene sulfbxide with CIF 

In a 7.5 ml Hoke bomb, 0.24 g (1.0 mmole) of perfluorotetramethylene 

sulfoxide and 2.2 mmole of ClF were held at --78” for 3 h. Purification was 

successfully carried out by trap-to-trap distillation. A white solid (0.27 g, 94%) 

which was found in the trap at -40” was assigned as perfluorotetramethylenesulfur 

oxydifluoride by infrared and mass spectral data, and fluorine analysis. The l9F 

NMR spectrum could not be obtained because of the strong reactivity of the 

compound with glass. Perfluorotetramethylenesulfur oxydifluoride thus obtained 

could be stored in a Kel-F tube at 25” for a week without decomposition. 

Reaction of perfluorotetramethylenesulfir oxydijiuoride with water 

In a 5 ml Kel-F tube fitted with a stainless-steel valve which contained 

0.1 ml H,O, perfluorotetramethylenesulfur oxydifluoride (0.16 g, 0.56 mmole) was 

condensed. The Kel-F tube was then warmed to 25”, and held there for 3.5 h. 

The product was distilled out, passed over NaF to remove HF and then dried over 

5A molecular sieves. Perfluorotetramethylene sulfone (0.5 g, 0.56 mmole) was 

obtained. The aqueous solution in the Kel-F tube was strongly acidic when tested 

with pH indicator paper. 

Reaction qf’perfluoro-1,-I-dithietane with ClF 

A reaction mixture of 0.33 g (2.0 mmole) of perfluoro-1,3-dithietane and 

22.0 mmole of CIF in a 75 ml Monel Hoke bomb was kept at 25” for 12 h. Initial 

separation was conducted by passing the mixture through a trap held at -40”. 

Further purification by gas chromatrography yielded 0.25 g (0.79 mmole) of per- 

fluoro-1,3-dithietane octafluoride. This is the first example of a four-membered 

perfluorocyclic derivative of sulfur hexafluoride. Similar to other perfluorocyclic 

derivatives of sulfur hexafluoride, it was resistant to photolysis, thermolysis (300”) 

and chemical attack by 10% aqueous NaOH solution. 

Reaction of per@oro-1,Cdithiane with CIF 
Perfluoro-1,4-dithiane (0.26 g, 1.0 mmole) was reacted with ClF (10 mmole) 

at 25” for 12 h. Trap-to-trap distillation resulted in the isolation of 0.13 g (32%) 

of the white solid perfluoro- I ,4-dithiane octafluoride. 
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