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SUMMARY 

The reactions of &@$30, and CFs666!$0, with aromatic haloalkanes 

(RX, X = Br) in the presence of silver fluoride were studied as a means for preparing 

novel aromatic polyfhioroalkoxysulfonyl fluorides. The following compounds have been 

prepared and characterized: ROCF$F$iO,F and ROCF&F(CF,)SO,F, where R is 

C,&CH~ o-(CFs)&&CH~ C,FsCH,. Infrared, mass and nmr spectra are presented 

in order to support the assigned structure. In a comparative study, the reaction of 

-0, with benzyl bromide, in the presence of different metal fluorides such as 

silver fluoride, cesium fluoride and tris(dimethylamino)sulfonium ditluorotrimethylsilicate 

were investigated. In all cases decomposition products such as SO,F, SOF, and SO, 

were obtained, no desired alkoxy product was found 

Attempts to prepare the silver alkoxide salt, AgOCF,CFHSO,F or the 

corresponding aromatic alkoxy derivatives were unsuccessful. Apparently the 

intermediate silver salt is unstable and cannot be recovered or used for nucleophilic 

displacement reactions. 
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INTRODUCTION 

There is considerable interest in fluorocarbon sulfonyl fluorides (RSO,F) because 

of their utilization as ion exchange resin, surface active agents and strong sulfonic acids 

[l-5]. Previously, we have reported a method which involved the use of metal fluorides 

(RF, CsF, AgF), sultones (&!?!O, C&-Or) and aliphatic haloalkane 

(RX X = Br, I) in preparing fluorocarbon ether containing sulfonyl fluorides [6-g]. In 

this paper we wish to report our success on reactions of selected aromatic haloalkanes, 

with -0, and CF,~~O, s&ones in the presence of silver fluoride. The 

new fluorocarbon derivatives not only contain the sulfonyl fluoride grouping but the 

aromatic grouping as well. 

Extension of this preparative route to another fluorosultone, (?iZE@30, 

also studied under a variety of conditions. In ah cases no desired aromatic alkoxy 

product was obtained. 

RESULTS AND DISCUSSION 

The reactions of Ei%E@30, with aromatic haloalkanes were carried out 

according to the following equations: 

cFycF,osO, *> FC(O)CFYSO,F 
Diglyme 

FC(O)ClTSO,F + AgF --> AgOCF$FYSO,F 

AgOCF&FYSO,F + RX -> ROCF&FYSO,F + AgX 

(1) 

(2) 

(3) 
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where R = C&I&I-I, o-(CF&C~H$I-I~ C,FsCH, 

X = Br, Y = F, CFs 

In general, the reaction occurred in two stages: in the first stage, the sultone, 

&YCF20k0, undergoes r earrangement (eq. l), followed by formation of the silver 

alkoxide (eq. 2). In the second stage, a nucleophilic substitution of RX by 

OCF&FYSO,F occurred (eq. 3) [6-S]. 

The aromatic haloalkane, C&CI-IaBr, o-(CF&!&CH,Br and C,FsCHaBr, 

reacted with sultone, _O, (Y = F, CF,) in the presence of metal fluoride 

giving the corresponding ether sulfonyl fluorides in good yield while the reaction yield 

varies with the nature of substituted groups adjacent to CH,Br groups: C6F5 > C,Hs 

’ o-(cF,kGW%~ 

Our attempts to extend this preparation route to another sultone, M%%O, 

were unsuccessful When benzylbrornide reacted with CFHCFsOSO, under similar 

reaction conditions to those previously described, no alkoxy product., 

C&CH~OCF&FHSO,F was formed. Instead gaseous products, SO,F, SOF, SO, 

were collected. With cesium fluoride or tris(dirnethylarnino)sulfonium difluoro 

trirnethylsilicate, no apparent improvement was observed. It was further found that 

even if the sultone, &HCF,OSO, directly reacted with AgF (in diglyrne or 

acetonitrile), the same gaseous products were obtained. This result suggests that the 
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intermediate a&oxide salt of AgOCF&FHSO,F is more unstable than either 

AgOCJ?&FsSO,F or AgOCF,CF(CFs)SO,F. 

The infrared spectra of all new sulfonyl fluoride compounds have several 

common features. The charactenstrc SO, asym, SO, sym and S-F stretching 

frequencies are found m 14551461, 1241-1255, 801-813 cm-’ regions, respecnvely. The 

C-H absorption bands are located in the 2909-3095 cm-’ regron. These assignments 

agree with the results obtained previously [6-81. Benzene or substituted benzene ring 

absorption bands appeared at 1501-1660 cm-‘, respectively. 

In the (El)+ mass spectra, parent ions for ah new compounds were observed. A 

cracking pattern was found that was supportive of the assigned structure. 

The structures of all new products were determined from their respective ‘H 

and ls’F nmr spectra [Tables I-m]; with most compounds, first order couplings were 

found. In the rs’F nmr spectra, consistent chemical shift values for similar groupings 

are maintained for all compounds. For ROC&C&O~~, the chemical shift values of 

a CE-, m range from -85.7 to -87.4, -113.7 to -114.2, and 425 to 428 ppm, 

respectively. The coupling constants, J,, J.+, Jbo range from 4.9 to 6.1, 3.6 to 3.9 and 

3.6 to 4.6 Hz, respectively. For RO&&(&s)SOs~, the chemical shift values of 

m CF. CF, and SO,F range from -77.0 to -79.0, -166.9 to -167.8, -723 to -73.1, and 

54.2 to 54.9 ppm, respectively. The coupling constants of J,, Ja_b, Jad, J, Jcd and JM 

range from 9.8 to 10.7, 9.8 to 10.7, 11.3 to 13.0, 6.2 to 6.7, 11.3 to 11.8 and 3.4 to 3.6 

Hz, respectively. 
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TABLE III 

‘H NMR Data of ROCF&FXSO,F 

ROCF&FXSO,F Chemical Shift @pm) 

= 7.98 (s) 

= 5.68 (s) 

= 7.85 (s) 

= 538 (s) 

= 8.05 (s) 

= 5.35 (s) 

= 8.08 (s) 

= 5.42 (s) 

= 5.67 (s) 

= 5.80 (s) 
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EXPERIMENTAL 

The sultones m-0, CFs~~O, and &%!%%O, were prepared 

according to the literature method [lo]. Cesium fluoride and silver fluoride were dried 

under vacuum before use. AU other chemicals were obtained from commercial sources 

and used as received. 

General Procedure. 

Gases were manipulated in a conventional Pyrex vacuum 

apparatus equipped with a Heise-Bourdon tube gauge and televac thermocouple gauge. 

Mi-ared spectra were obtained by using a Pyrex-glass celI with KEir windows or as 

solids between KBr disks on a Nicolet 20DX spectrometer. The nmr spectra were 

recorded with a Varian model EM-390 spectrometer operating at 90.0 MHz for proton 

and 84.67 MHx for the fluorine resonance. TMS and F-11 were used as external 

standards. In some cases, compounds were purified via gas chromatography using an 

Aerograph Autoprep (model A-700) gas chromatograpb The mass spectra were taken 

on a VG-7070 HS mass spectrometer with an ionization potential of 70 eV. 

Perfluorolcerosene was used as an internal standard. 

Elemental analyses were determined by Ekller h4icroanalytical Laboratory in 

Giittingen, Federal Republic of Germany. 

Preuaration of CLH,CH,OCF,CF,SO,F 

Into a 125 ml Pyrex-glass vessel equipped with a Kontes Teflon valve and a 

Teflon stirring bar were added 4.70 g (37.0 mmol) of dried silver fluoride and 7.0 ml of 

I 

diglyme. The @-s&one, @FsOSO, (7.70 g, 42.8 mmol), was transferred under 
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vacuum into the reaction vessel cooled to -l%°C. The reaction mixture was warmed 

to room temperature and stirred for 3 h at 35*-40C. At -196-C, 5.50 g (32.2 mmol) 

of benzyl bromide was transferred into vessel, and the reaction was maintained at 35’- 

38-C for 64 h. At -l%*C, 1.30 g of volatile materials (mixture of SO,F, and 

FC(O)CFsSO,F) were collected. The rest of the reaction mixture was filtered in order 

to remove AgBr and the filtrate was washed three times with water (25 mL). The oily 

crude product was separated, dried over P,O,, and distilled to give 5.30 g of product 

(56.9% yield), b.p. 95-%*C/l4 mm. 

The infrared spectrum of C,H,CH~OCF&&SO,F had the following bands 

(cm-‘): 3095 (v,w), 3075 (VW), 3042 (vw), 2972 (vw), 2909 (VW), 1502 (w), 1456 (vs), 

1393 (WV), 1333 (m), 1241 (s), 1204 (s), 1138 (s), 1112 (s), 1026 (w), 993 (m), 906 (w), 

805 (vs), 780 (m), 748 (m), 697 (m), 655 (m), 616 (m), 607 (m). 

In the (El)+ mass spectrum, (M+l)+, (&I)+ and (M-l)+ peak were found at 291 

[(M+l)+, 2641, 290 [(I$)+, 24.271, 289 [(M-l)+, 4.951. Other main fragments were 

observed: 140 [(~HsO,FsS)+, 3.931, 107 [(C,H,O]+, 3.641, 106 [(C&O]+, 17.361, 105 

NGH,O)+, 17.671, 100 [(GFd)+, 1.531, 92 [(G.,H,F,O)+, 6.211, 91 [(C,H,)+, 100.00], 90 

&&)+, 6.571, 89 [(C,Hs)+, 3.721, 80 [(qHzFzO)+, 1.531, 79 [(CFSO)+, 18.031, 78 

WW)+, 3.711, 77 [(C&Is)+, 8.751, 67 [(SOF)+, 5.221, 65 [(C,HO)+, 16.601, 63 

[&ES)+, 6.431, respectively. 

Anal. Calcd. for C&F,OsS: C, 37.24; H, 241; F, 328; S, 11.03. Found: C., 

37.05; H, 246, F, 33.0; S, 10.92%. 
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PreDaration of CKH,CH,OCF,CFfCF,)SO,F 

In a similar procedure as previously described, 5.80 g (45.7 mmol) of dried silver 

fluoride, 10.0 mL of diglyme, and 11.70 g (50.9 mmol) of CF&ZF~O~O, were mixed 

at 35-39-C for 3 h, after which 6.80 g (39.8 mmol) of C,H,CH,Br was transferred into 

the reactor at -196OC. The reacnon was maintained at 35-38’C for 3 d. At -196-C, 

1.30 g of volatile matenals (SO,F, and CF(O)CF(CFJSO,F) were collected. The 

remaining reaction mixture was filtered in order to remove AgBr solid. The filtrate 

was washed three times with water (25 mL). The oily crude product was separated 

and dried over P,O,,, and distllled to give 73 g of product (54.0% yield), b.p. 100- 

lOl’U14 mm. 

The infrared spectrum of C&I,CH~OCF&F(CF~)SO,F had the following bands: 

3098 (v’~), 3074 (WV), 3042 (WV>, 2973 (vw), 2909 (WV), 1501 (m), 1462 (vs), 1304 (vs), 

1225 (vs), 1198 (s), 1154 (s), 1102 (s), 1009 (s), 982 (s), 965 (s), 900 (w), 809 (vs), 780 

(m), 748 (m), 735 (s), 6% (s), 615 (s), 588 (w), 544 (m). 

III the (EI)+ mass spectrum, (M+l)+, (M)+ and (M-l)+ peaks were observed at 

341 [@f+l)+, 2541, 340 r(M)+, 25.001, 339 [(M-l)‘, 4.381. Other main fragments were 

found at 131 [(GF,)+, 1.621, 110 [(C&&O)+, 1.261, 109 [(C;F,O)+, 2.641, 107 

[GH,O)+, 11.211, 106 [(C-$&O)+, 20.791, 105 [(C,H,O)+, 18.771, 100 [(qF,)+, 1.781, 

92 KGH,F,O)+, 6.421, 91 [(GH,)+, lOO.OO], 90 [(C,HJ+, 12441, 89 [(qH5)+, 4.301, 79 

[(mo)+, 30.501, 77 [(C6HJ+, 14.381, 69 [(CFx)+, 9.801, 67 [(SOF)+, 7.111, 66 

[(oCFJ+, 1.37, 65 [(C,OH)+, 15.211, 63 [(CFS)+, 5.381. 

Anal. Calcd. for &H,F,O$: C, 35.29; H, 206; F, 39.1; S, 9.41. Fohnd: C, 

34.88; H, 215; F, 39.3; S, 9.36%. 
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Preuaration of o-(CF&~HXH,OCFXF~ 

Into the same reaction vessel previously descriied were added 358 g (28.2 

mmol) of dried silver fluoride, 7.0 ml of diglyme and 6.20 g (34.4 mmol) of 

CF&FaO~O,. The reaction mixture was warmed at 35-C for 2 h, after which 6.06 g 

(19.7 mmol) of 3,5-bis(trifluoromethyl)benzyl bromide was transferred into the reactor 

at -l%C. The reaction was maintained at 35-37-C for 3 d. The products were 

filtered in order to remove solid AgBr. The filtrate was washed three times with water 

(25 mL) in order to remove diglyme. The oily crude product was dried over P,O,,, and 

distilled to give 2.77 g of product (33.0% yield), b.p. 107-llO*C/9 mm. 

The infrared spectrum of o-(CFs)&J-IsCH~OCF&F~O~F had the following 

bands: 3100 (WV), 2980 (VW), 1560 (w), 1455 (s), 1377 (m), 1335 (m), 1286 (s), 1244 

(m), 1181 (s), 1138 (s), 998 (w), 913 (w), 885 (m), 843 (w), 801 (ms), 706 (w), 683 (m), 

610 (m). 

In the (EI)+ mass spectrum, a parent ion was observed at 426 [(M)+, 8.751. 

Other main fragments were found at: 407 [(M-F)+, 21.241, 406 [(M-HI?)+, 4.411, 357 

KM-CFa)+, 1.651, 343 [(C-J&F,@)+, O.n], 342 [(C&F&)+, 2831, 291 

KCx&FsC)+, 3.761, 273 &JUW)+, 3.011, 243 [(C&F@)+, 1.431, 242 

KH,P@)+, 6.631, 241 Kw,o)+, 25.441, 228 [(wd+, 9.2% 227 KGVa)+, 

93.181, 226 [(C&,Fh)+, 4.321, 223 [(C&Fb)+, 8.631, 213 [(CsH,F,)+, 5.741, 195 

KC@WS)+, 8.311, 187 [(C&FJ+, 6.981, 177 [(CJ=,O$)+, 16.301, 173 [(C&F~)+, 

2.211, 163 [(C&F@)+, 2861, 158 [(CsH5Fs)+, 10.151, 157 [(CsH,Fs)+, 2.743, 156 
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K&F,)+, 2371, 155 &sH,F,)+, 2031, 145 [(cF,=CFSO,)+, 4.771, 144 [(C,HsFs)+, 

1.821, 139 [(GHsF,)+, 1.641, 138 [(CaH,F,)+, 5.671, 137 [(CaHsF,)+, 3.101, 132 

](CsHFC)+, 1.271, 125 [(C,F&)+, 1.421, 104 [(C,H,O)+, 7.941, 100 [(qF4)+, lOO.OO], 

87 KGHs)+, 2631, 79 [(CFSO)+, 1.481, 75 [(CjHs)+, 4.501, 74 [(C,H,)+, 2861, 69 

[(C&)+, 8.901, 67 [(FOS)+, 15.491, 63 [(CFS)+, 3.651. 

Anal. Cakd. for C&HsF,,O,S: C, 30.98; H, 1.17; F, 49.06, S, 7.51. Found: C, 

30.97; H, 1.14; F, 49.3; S, 7.40%. 

Prenaration of o-(~~C~H,CH,OCF,CF(CF,W07F 

Into a similar reaction vessel previously described were added 3.30 g (26.0 

mmol) of dried silver fluoride, 7.0 mL of diglyme and 5.98 g (25.6 mmol) of 

CFs(!???@O,. The reaction was heated at 30-35’C for 3 h, after which 5.90 g (19.2 

mmol) of 3.5-Bis(trifluoromethyl)benzy~ bromide was transferred in vacua into the 

reaction vessel at -196-C. The reaction was maintamed at 30-32-C for 48 h. At - 

196’C, 0.5 g of volatile material (SO,F, FC(O)CF(CFs)SO,F) were collected The 

remaining products were filtered in order to remove AgBr. The filtrate was washed 

three times with water (25 mL). The crude product was dried over P,O,, and distilled 

to give the 4.30 g of product, 47.1% yield, b.p. 112-11&C/8 mm. 

The infrared spectrum of o-(cF,),C~s~~O~~~(~s)SO,F had the following 

bands: 3094 (WV), 2912 (w), 1629 (w), 1461 (s), 1403 (w), 1374 (m), 1284 (vs), 1248 

(vs), 1182 (vs), 1142 (vs), 1113 (s), 1017 (m), 996 (m), 914 (m), 884 (ms), 846 (m), 813 

(vs), 735 (m), 705 (m), 683 (ms), 618 (s), 544 (w). 
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h the (EI)+ mass spectrum, a molecular ion was observed at 476 [@I)+, ll&?]. 

Other main fragment peaks were found at 457 [(M-F)+, 20.611, 456 [(M-HF)+, 7.461, 

243 [(C&F,O)+, 20.561, 242 [(C&.,F60)+, 36.411, 241 [(C&I,F,O)+, 83.101, 227 

WGsFX, 100-001, 226 ](C&Fs)+, 5.591, 223 W,HFa>+, 16.641, 213 [(G&F,)+, 

8-W 1% KWP)+, 18.941, 187 [(C&F.,)+, 7.091, 177 [(C$-IF40&‘+, 11.80], 173 

[(C&=4)+, 6.541, 163 [(C$FzO)+, 3.731, 158 [(CsHsF,)+, 6.321, 150 [(CF,CF=CFa)+, 

6.761, 145 [(cF,=CFSOa)+, 5.081, 138 [(CsHaFd+, 5.691, 104 [(C,H,O)+, 5.191, 100 

](GFJ+, 5-291, 87 KGH,)+, 2.231, 81 [(CJQ+, 1.501, 75 [(C&)+, 4.411, 69 [(CFs)+, 

20.691, 67 [(FOS)+, 25.021, 63 [(CFS)+, 4.621. 

Anal. Cakd. for Cr2HsF1s03S: C 30.25; H, 1.05; F, 51.9; S, 6.72. found: C, 

30.50; H, 1.11; F, 52.1; S, 6.55%. 

Prenaration of CfF&H,OCF,CF~ 

Into the same reaction vessel previously described were added 5.40 g (425 

mmol) of dried silver fluoride, 8.0 mL of diglyme and 10.0 g (55.6 mmol) of 

CFaCFsOSO,. The reaction was stirred at 35’C for 3 h, after which 9.00 g (34.5 

mmol) of C$&HzBr was transferred in vacua into the reactor at -l%‘C. The 

reaction mixture was heated at 35-C for 3 d. At -196’C, 1.50 g of volatile materials 

(SO,F, and FC(0)CFaSO,F) were collected. The reaction mixture was filtered in order 

to remove AgBr. The filtrate was washed three times with water (25 mL). The only 

crude product was dried over P,OrO and distilled to give 8.50 g of product, 64.9% yield, 

b.p. 104-105/20 mm. 
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The infrared spectrum of C,F,CH,OCF,CF$O,F had the following bands: 3048 

(‘Jw), 1661 (w), 1525 (s), 1513 (s), 1456 (ms), 1330 (m), 1318 (ms), 1243 (s), 1201 (s), 

1137 (s), 1055 (s), 1030 (w), 999 (m), 936 (m), 802 (vs), 677 (w), 654 (w), 610 (s), 570 

(w), 543 (w). 

In the (EI)+ mass spectrum, molecular ion and (M+l)+ ion peaks were 

identified at 381 [(M+l)+, 1.531, 380 [(M)‘, 1213]. Other main kagments were found 

at 197 [(CJ?&H20)+, 2111, 196 [(C&CT-IO)+, 19.951, 195 [(C&?&O)+, 8.621, 181 

[(C&cH,)+, lOO.oO], 180 [(C,F,CH)+, 1.191, 167 [(C6F5)+, 1.491, 162 [(C,FhHd+, 1.50], 

161 W,FJ-J.)+, 5.87L 150 [(GF,)+, 3.111, 131 [(qF,)+, 2151, 112 [(qF,)+, 2211, 100 

[(GF6>+, 10.691, 91 [(C-J-&O)+, 7.081, 81 [(qF3)+, 4.481, 67 [(SFO)+, &SO]. 

hal. Cakd. for C&&F,,O~: C, 28.42; H, 0.53; F, 50.0; S, 8.42 Found: C, 

28.49; H, 0.57; F, 49.8; S, 8.42%. 

Veuaration of C,F,CHTOCF,CFKTFT~SO,F 

Into the same reaction vessel previously described were added 6.00 g (47.2 

mmol) of dried silver fluoride, 7.0 mL of diglyme and 10.0 g (43.5 mmol) of 

CF&?$O,. The reaction was stirred at 35’C for 2 h, after which 8.60 g (33.0 

mmol) of C,F,CI&Br was transferred in vacua into the reactor cooled to -196’C. The 

reaction mixhue was heated at 35-370C for 3 d. At -196-C, 1.00 g of volatile 

materials (SO,F, CF(O)CF(CF,)SO,F) were collected. The reaction mixture was 

filtered in order to remove AgBr. The filtrate was washed three times with water (25 

mL). The oily crude product was dried over P,O,,; distillation gave 10.8 g bf the 

product, 76.1% yield, b-p. 99-1&t/M m. 
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The irmared spectrum of C,F,CH~OCF,CF(CFs)SOsF had the following bands: 

3001 (VW), 1660 (m), 1526 (s), 1514 (s), 1460 (s), 1397 (w), 1318 (s), 1296 (s), 1245 

(vs.), 1152 (m), 1138 (s), 1118 (m), 991 (m), 981 (m), 967 (m), 937 (ms), 810 (vs), 735 

(m), 669 (m), 622 (s), 610 (s), 547 (w). 

In the (RI)+ mass spectrum, a molecular ion was found at 430 [@I)+, 1265]. 

Other main fragments were observed at 197 [(C,H,F,O)+, 8.741, 1% [(C,HFsO)+, 

31.261, 195 [(C,F,O)+, 13.541, 181 [(qH,F,)+, lOO.OO], 167 [(&Fs)+, 201, 162 

[(C,H,F,)+, 1.411, 161 [(C,HFd)+, 5.851, 150 [(CF&F=CFJ+, 3.491, 143 [(C,F,Hd+, 

1-W, 131 &F,)+, 1.791, 119 [(C$QS)+, 1.681, 112 [GF,)+, 2.573, 100 [(Cr,F4)+, 

2W, 91 NWW)+, 3.481, 81 [(cZFx)+, 3.911, 80 [(cH,o’W+, l-371, 69 [(CF~>+, 

9.591, 67 [(SFO)+, 9.301. 

Anal. Calcd for C&$,sOsS: C, 27.91; H, 0.47; F, 53.0; S, 7.44. Found: C, 

27.97; H, 0.49; F, 529; S, 7.45%. 

The Reaction of -0, 

A& method 

In a similar reaction vessel previously described, a mixture of 4.20 g (33.1 mmol) 

of dried AgF, 7.0 mL of diglyme, 6.00 g (37.0 mmol) of M-0, were mixed with 

5.10 g (29.8 mmoi) of benzyl bromide and heated at 35-37’C for 72 h. At -196’C, 

0.95 g of gaseous products were collected. An IR spectrum showed the presence of 

SO,F, and SO, No products were isolated. 
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CsF method 

In a similar manner as noted above, 5.1 g (33.6 mmol) of dried CkF, 7.0 mL of 

dig&me and 7.00 g (43.2 mmol) of &k%%?@SO, were mixed with 5.00 g (29.2 mmol) 

of benzylbromide at room temperature for 24 h, and at 3S0-37’C for 48 h. At -196’C, 

1.5 g of gaseous products were collected. An IR spectrum showed the presence of 

SO,F, COF, and SOF,. No other products were obtained. 

m,SI(CHjLSiF,l method 

In the same procedure given above, 5.00 g (18.2 mmol) of tris(dimethylamino) 

sulfonium diSuorotrimethylsilicate, 7.0 mL of diglyme and 3.51 g (21.7 mmol) of 

C?O, were mixed with 3.00 g (17.5 mmol) of benzylbromide at O-10°C for 2 h, 

at room temperature for 12 h, and at 35.C for 48 h. At -196’C, 0.65 g of gaseous 

products were collected An IR spectrum showed the presence of SO,F, SO, and 

COF,. No other products were obtained. 

The reaction of AaF with -0, in dielvme 

In a similar procedure previously described, 3.25 g (25.6 mmol) of dried AgF, 

5.0 mL of diglyme were mixed with 5.10 g (31.5 mmol) of &?%?O, and heated at 

33-39’C for 3 d. The gas products were collected and separated vra trap-to-trap 

distillation. In the -196’C trap, 2.0 g of a mixture of SO,F, SOF, SO, and a little of 

COF, was collected. In the -6PC trap, 0.70 g of SO, was collected. 

The reaction of APF with &%%&O, in CH,CN 

In a similar procedure described above, 4.10 g (32.3 mmol) of dried AgF, 7.0 

mL of CH,CN were mixed with 5.40 g (33.3 mmol) of CFHCF$SO, and heated at 35- 
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39’C for 3 d. The gas products were collected and separated via trap-to-trap 

distillation. In the -196’C trap, 1.53 g of SO,F, and SO, were present In the -95-C 

trap, SO, (0.70 g) was collected. 
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