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SILVER (FLUOROSULFONYL)DIFLUOROACETATE - A NEW ROUTE TO FLUOROSULFONYL ESTERS
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SUMMARY

New fluorinated esters of the type FSO7CF7C(0)OR and (FSO9CFpC(0)0)3R’,
(R = CH3, CH3CHpCHy, (CH3)3Si, BrCHoCHy, CH3CHpOC(O)CHp, CHp = CHCHy; R’ = CHy,
CHyCHyp, have been prepared and characterized via the reaction of silver difluoro-
(fluorosulfonyl)acetate with alkylbromides, alkyliodides, and trimethylsilyl
iodide. All new compounds have been characterized by their respective IR/MS/NMR

spectra.

INTRODUCTION

Sulfonyl fluoride systems and their derivatives, RSO9F, where R represents
hydrocarbon/fluorocarbon moieties continue to be of considerable interest. The
incorporation of the sulfonyl fluoride group (SO2F) into molecular systems can

lead to compounds that are useful as ion-exchange resins, surface active agents,
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and strong sulfonic acids/salts [1-3] Esters containing the FS09CF9C(0)0 moiety
have been prepared from the sultone 6?;6?56%02 with fluorinated or non
fluorinated alcohols another route involved the reaction of FS09CFyC(0)Cl with
alcohols [4-7]

Fluorinated silver carboxylate salts have been useful in preparing
fluoroesters from alkyl 1odides [8] Therefore a new silver salt silver
difluoro(fluorosulfonyl)acetate FSO09CFpC(0)0OAg was prepared and characterized
1ts reactions with (CH3)3S1I HOCHCHzI and alkyl bromides/1odides were also

studied

RESULTS AND DISCUSSION

We have found that difluoro(fluorosulfonyl)acetic acid FS0pCFoC(0)OH
reacts with silver oxide in diethyl ether according to the following equation

Eto0
2FS09CF2C(0)OH + Aggo0 > 2FS05CFpC(0)0Ag + H9O (1)

The silver difluoro(fluorosulfonyl)acetate 1s a white solid somewhat sensitive to
light 1t is soluble 1in water at room temperature
The silver salt can be used with alkyliodides/bromides to provide a route
for preparing new sulfonyl fluoride esters
FSOoCF9C(0)OAg + RBr ~ FSO9CFpC(O)OR + AgBr (2)
R = BrCH9CHy  CH3CH20C(0)CHy  CHo=CHCHp
FS0oCFoC(0)OAg + RI -+ FSO9CFoC(0)OR + Agl (3)
R = CHj3 CH3CH9CH» (CH3) 381
While it was not possible to replace both bromines in BrCHypCHyBr replacement of
both 1odines 1n CHyI) was observed
2FS09CFpC(0)0Ag + CHpIp ~ (FSO9CF9C(0)0)9CHy + 2Agl (4)
Interestingly reaction of FS0,CF7COgAg with HOCH)CH7I gave the
disubstituted ester product

2FS09CF9C(0)0Ag + HOCHoCHpI =~ (FS09CF2C(0)OCHo)9 + Agl/AgOH (5)
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The esters prepared in this work are in general stable, high boiling,
colorless liquids. 1In all cases, reaction was observed with the appearance of
the yellow silver halide.

A suggested mechanism for the reaction of HOCH7CH9I with FSO09CF9CO9Ag is:

FS07CF2C(0)0" + HOCH7CHp-1 + HOCHpCH9OC(0)CFSO09F + I° (6)
(Ag+)

FS09CFoC(0)0~ + H-OCHoCHy0C(0)CF2S09F = FSO9CFoC(0)OH + ~OCHoCHp0C(0)CF9S0oF (7)
FSO9CFpC(0)-0H + ~OCHoCHpOC(O)CFpS0oF ~+ (FSO09CF7C(0)OCH) + OH™  (8)

Agt + 1" /OB~ - AglI/AgOH (9

In eq. (6) the carboxylate anion displaces I~ from HOCH7CH2I to form a monosub-
stituted alcohol intermediate. Then, in eq. (7) equilibrium is established
between the intermediate alcohol and alkoxide anion, “OCH3CHoOC(0)CF380oF, which
in a subsequent reaction via nucleophilic attack on the carboxylic acid, produces
the diester.

The infrared spectra of the sulfonyl fluoride esters have several common
features. The stretching frequency for the carbonyl group adjacent to CFp is
found in the 1785-1813 cm~ ! region; for the carbonyl group next to CHjp the
corresponding frequency is located at 1757 em'l, The carbonyl bands next to the
fluorinated carbon agree closely with those found for other fluorinated esters
[6-10]. In the silver salt, FS07CFyC(0)0Ag, the asymmetric -C(0)0~ frequency is
found at 1708 cm"l; in CF3CO00Ag, this stretching frequency is located at 1720 eml,

In all esters, as well as the silver salt, the asymmetric and symmetric S07
stretching frequencies are assigned to the 1427-1462 em1 region and the 1223-
1243 em-l region, respectively. These values correspond to the S0) frequencies
reported for other sulfonyl fluoride compounds [5-7]. The carbon-fluorine
absorption bands occur at 1166 to 1321 cm'l. The S-F absorptions for the
sulfonyl fluoride group occur in the 794-808 em1 region as expected [5-7]. The

G-H absorptions in the esters range from 2854 to 3079 eml,
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In the mass spectra a molecular ion peak was found for
FS09CF7C(0)0S1(CH3)3 however MH' 10ons were found for FS09CF»C(0)0CH)C(0)0OCyHsg
[FS02CFpC(0)0])9CHy FS02CF2C(0)0S1(CH3)3 and FSO09CFoC(0)OCH3 In all cases
appropriate fragmentation peaks were found indicating cleavage at the ester

linkage Bromine 1sotopes were detected in the compound FS09CFC(0)OCoH,Br

The 19F nmr spectra for all new esters and the silver salt FS09CF2C(0)0Ag
exhibit common features  The chemical shifts for the FSOy group (triplet) range
from ¢ 37 8 to @ 40 4 ppm for the CFy group (doublet) the range 1s @ 97 2 to
¢ 109 0 ppm The chemical shifts are consistent with those of other reported
esters prepared from the sultone 6?;6?;6302 [5 7] For the new esters the
coupling constants, JCFZ SOZF range 1n value from J = 5 3 to 5 7 Hz except for
FS09CFpC(0)0S1(CH3)3 and the salt FS09CF7C(0)0Ag which are J = 4 6 Hz and

J = 3 5 Hz, respectively

For monosubstituted esters the lH nmr spectra gave splitting patterns
similar to the starting alkyl bromide or iodide for diesters prepared from
HOCH9CH9I and CHpIp singlets at § 5 03 and § 6 53 ppm respectively were found
The spectrum of FS0pCFyC(0)OCHpCHyBr contained triplets at § 3 98 ppm (CH9Br) and
§ 5 13 ppm (OCHz) the Joy gy = 6 O Hz  While the ester prepared from CH3I has

been previously synthesized [5] no spectral data has been reported

In order to determine more accurately proton couplings of the allyl group 1in
previously reported allyl fluoroesters containing the sulfonyl fluoride grouping
[6 7] the proton spectrum of FSOpCFpCOoCHodCHC~CHAHP was obtained at 300 MHz
It was possible to resolve all possible couplings in the allyl group new
coupling constants found were Jpg = 1 2 Hz and Jgqg = 1 2 Hz  The values of J4
Jpe and J.4q were 1in good agreement with the literature [7] the Jgp value found
was 1 2 Hz In earlier reports [6 7] the J,;, coupling of the allyl group for a
series of allyl esters was found to be in the range of 3 5 Hz 1t 1s expected

based on this study that this range should be 1 2 Hz
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EXPERIMENTAL

The acid CF(S09F)C(0)OH was prepared by literature method [4] The 1odides
and bromides  BrCH9C(0)O0CyHs BrCHyCHyBr and BrCHoCH=~CH) were obtained from MCB
HOCHpCHpI CH3CHCHpI and (CH3)3Sil from Aldrich CHIg and CH3I from Kodak Agj0
and diethyl ether MallinKrodt 1In all cases the compounds were used as

received The CFCl3 (DuPont) was dried over silica gel prior to use

General Procedure Gases and volatile liquids were manipulated in a
conventional Pyrex vacuum apparatus equipped with a Heise-Bourdon tube gauge and
a Televac thermocouple gauge Infrared spectra were obtained by using a Pyrex
glass cell with KBr windows or as liquids/solids between KBr disks on a Nicolet
20DX spectrometer The nmr spectra were recorded with a Varian Model EM-390
spectrometer operating at 90 O MHz for proton and 84 67 MHz for fluorine
resonances or with a General Electric QE 300 FINMR spectrometer operating in the
quadrative mode TMS and CFCl3 were used as external/internal standards Gas
chromatographic separation was carried out using an Aerograph Autoprep (Model A-
700) 1instrument with a 10’ x 3/8" column containing 20% carbowax on 'chromosorb
W

The mass spectra were recorded with a VG 7070 HS mass spectrometer with an
ionization potential of 17 or 70 eV

Elemental analyses were determined by Beller Microanalytical Laboratory in

G8ttingen West Germany

General Procedure for Ester Preparation To a 90 to 150 mL Pyrex-glass

reaction vessel, equipped with a Kontes Teflon valve and under a nitrogen
atmosphere was added FSO9CF9C(0)OAg The iodo- or bromo-containing compounds

were either condensed via vacuum transfer or directly added 1in a dry box 1into
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the reaction vessel and cooled to 196°C The reaction mixtures were protected

from light and allowed to warm slowly to room temperature (24 h)

To a 200 mL Pyrex glass three neck reaction vessel equipped with a reflux
condenser and containing a Teflon stirring bar were added 19 5 mmol of Ag;0 and

25 ml diethyl ether The 200 mL reaction vessel was covered with aluminum foil

of 0 75 h at room temperature the mixture was stirred for an additional 15 h
The mixture was filtered and pumped on through a trap cooled to 196 C The
salt FS0oCF9CO7Ag (15 4 mmol) was dried by prolonged pumping (6 d) The yield
was 82%, mp 159%1°C with dec

The infrared spectrum had the following bands (cm’l) 1708 (s), 1687 (s
with sh 1652) 1427 (s) 1384 (m) 1230 (m) 1180 (ms sh at 1138) 998 (m sh
955) 899 (w) 843 (m) 808 (m sh 787 752) 738 (wm) 716 (wm) 649 (m)
604 (m) 562 (w) 541 (w) 484 (wm) 456 (wm)

The 19F nmr spectrum contalned a triplet at § 38 O ppm (SOF) and a doublet
at $-100 9 ppm (CFy) with a coupling constant JCF?'SO?F = 3 5 Hz The relative

was 1 2 2 0, theor 1020

5w Z U
2 Z

n

Anal Calcd for CyF3S04Ag C 8 43 F, 200 S, 11 25 Ag 37 86 Found

Ly o nn < 11 ac a aT £
/4 r LU O o Ll 30 Ag 5/ oL

FS0>CF9C(0)0Ag waith CH31
To the reaction vessel previously described were added 2 40 mmol

FS09CF2C(0)0Ag and 3 17 mmol CHi3I The mixture was protected from light and

o B R LR &

warmed slowly to room temperature (24 h) Trap-to trap distillation gave 1 51

mcl of the NQCH- f L0°C tran) 4
mmoi. oI tae jyuny (| SV UL Lrap; 1
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The infrared spectrum had the following bands (cm’l) 2973 (mw) 1806 (s)
1462 (vs) 1321 (s) 1243 (s) 1209 (s), 1159 (s) 1061 (m) 1026 (m) 955 (w)
878 (w), 829 (ms) 801 (s) 730 (w) 646 (m) 583 (m)

The 19g nmr spectrum contained a triplet at @ 39 1 ppm (SO2F) and a doublet
at @-105 5 ppm (CFy) with a coupling constant J ~ 5 7 Hz The relative band
area was 1 0 1 9 (theor 1 0 2 0) The 1H nmr spectrum contained a singlet at
§ 4 17 ppm

The positive 1on mass spectrum CIt gave peaks (m/e specles &) 193 Mt
1 6 124 CHpCOCFpS* 52 109 M SO9F', 559 79 GSOFt 8 6 67 SOFY 19 1
65, SOoHt 23 6 59, CH3C0p*, 100, 51 SF', 4 7

Anal Calcd for C3H3F3S04, C 18 76 H 157 F 298, S 16 69 Found

C 188, H 165 F 295 S, 16 69

rxy

S09CF7C(0)0Ag with CHaCHyCHpI

To the reaction vessel previously described were added 15 11 mmol

|

FSOCF9C(0)OAg and 14 18 mmol of CH3CHpCHpI  After reaction the volatile liquid
mixture was washed with Hyp0 dried over MgSO,; and distilled The fraction
boiling at 142-143°C was further purified by gas chromatography giving 1 54 mmol
of FS07CF2C(0)OCH9CH)CH3 1n 1l% yield

The infrared spectrum had the following bands (cm'l) 2980 (m) 2945 (w)
2889 (w) 1792 (s) 1448 (s), 1398 (w), 1384 (w) 1356 (w) 1313 (s), 1237 (s)
1193 (s) 1166 (s) 1152 (s) 1103 (vw) 1082 (vw) 1054 (wm) 1012 (m) 927 (w)
899 (w) 829 (m) 801 (ms), 723 (vw) 646 (m) 604 (m), 576 (m), 484 (vw)

463 (vw)
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The 19F nmr spectrum of FSO7CF9C(0)OCH9CH9CH3 contained a triplet at ¢ 39 7
ppm (SO2F) and a doublet at § 105 4 ppm (CFp) with a coupling constant J = 5 3
Hz The relative band area for FSOp CFy was 1 0 1 8 (theor 1 0 2 0) The 1y
nmr spectrum contalned a triplet at § 0 68 ppm (CH3) a sextet at § 1 50 ppm
(CHy) and a triplet at 6§ 4 19 ppm (CHjp) JCH3-CH2 = 7 2 Hz and chg C% -6 6

Hz The relative band area for COpCHyCH9CH3 was 2 0 2 0 3 1 (theor

The positive 1on mass spectrum CIt gave peaks (m/e species %) 205

19 /0 110 armrnc.u,t £ 10
1L &7 112 ouruuuzna 0 10

105
SCsHOY 23 63 107 FS05Co" or CF9COoCHY 24 87 97 SC,HOY 16 55 95 Fsopct
12 36 91 ScFcot 5 10 83 SOpFY 9 92 81 C40oHT 6 92 79 Fscot 523 73
CFCOCHpT 12 29 70 cCOC3Hgt 6 03 69 COC3Hst 26 62 67 SOFY or cOC3H3*t
12 97 65 COCqH'Y 100 59 CFCOt 18 53 57 CO9CHY 33 55 56 €900t or scot
7 68 55 COCoH3* 33 06 53 Co0CHY 5 98 51 SFY 13 48

Anal Calcd for CgHyF3SO, G 27 28 H 321 F 259 S 14 56 Found

C 2729 H 322 F 261 S 14 57

FOySCF7C(0)0Ag with HOGHoCH,1
To the reaction vessel previously described were added 20 9 mmol of

FS09CF9C(0)0Ag and 19 55 mmol HOCH)CHoI Distillation gave 2 38 mmol of

- QL N IIN..
P 70 U/ iup

The infrared spectrum had the following bands (cm 1) 2987 (wvw) 1792 (s)
1448 (s) 1372 (w) 1307 (ms) 1237 (s) 1208 (ms) 1159 (s) 1124 (wm)
1047 (wm) 1019 (w) 871 (wm) 808 (ms br) 723 (vw) 646 (ms) 604 (m)

569 (m) 484 (w) 463 (vw)
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The 19F nmr spectrum contained a triplet at @ 40 4 ppm (SO5F) and a doublet
at @ 105 0 ppm with a coupling constant J = 5 6 Hz The integration ratio was
1019 (theor 10 2 0) The lH nmr spectrum contained a singlet at § 5 03
ppm

The positive 1on mass spectrum CI* gives peaks (m/e species, %) 299
M-S09Ft 1 06 207 CgO4F9SHY 17 17 206 CgO4Fas*, 15 33, 205 FSOpCFpC09CoH,*t
100 155 FSCFoCOCoHot 17 02 141 FSCFpcOCt 24 45 123 SCFpCOCHY 5 92 122
SCFpCOC* 7 70 119 SFCCOCoH,Y 24 37 113 FSCFpct 6 74 111 Cs03H3Y 7 66
97 SC4Hot 5 52, 91 scrcot 7 73 79 Fsoct 13 39 78 CFpc0T 7 36 69
C40oHY 8 22 67 FSOt 44 13 65 CgHOY 50 33 51 SFT 13 36

Anal Calcd for CgH,FgSp0g C, 18 85 H 105 F 298 S 16 78 Found

C 1932 H 101 F 289 s 15091

FS05CF7C(0)0Ag with (GH3)3S11

To the reaction vessel previously described, were added 13 46 mmol of
(CH3)351I and 13 30 mmol of FSO9CF7C(0)OAg Distillation of the liquid product
gave 3 84 mmol FSOpCFoC(0)0S1(CH3)3 in 29% yield b p 86°C/46 mm

The infrared spectrum had the following bands (cm 1) 2959 sh at 2924 and
2903), 1785 (s), 1448 (s sh at 1427) 1328 (m) 1258 (m sh at 1279) 1230 (m)
1195 (m) 1152 (s) 1012 (w sh at 1047) 913 (vw) 850 (s b sh at 878) 801
(s b) 759 (w) 730 (vw) 702 (vw) 639 (m sh at 667)

The 19F nmr spectrum contained a triplet at @ 37 8 ppm (SO9F) and a doublet
at § 97 2 ppm (CFy) with a coupling constant J = 4 6 Hz The relative band area
for FSOy to CFp) was 1 0 2 0 (theor 1 0 2 0) The lH nmr spectrum contained a

singlet at § 0 4 ppm
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The positive ion mass spectrum CIt gave peaks (m/e species &) 251
MHt 153 250 MY 1 73 149 M-HY 13 81 199 SCF9CO,S5iC3Hgt 5 83 91 scrcot
4 34 88 O0SiCoHg*, 9 42 87 o0sic3Hz*, 100 74, 0SiGoHgt 4 23 73 S1C3Hgt
45 92, 65 SiC3H* 9 29 63 SCFY 7 73 59, CFCO* 39 97 57 SiCyHst 6 53 55
51CoH3* 7 88

Anal Calcd for CsHgF3804851 F 228 § 12 81 Found F, 223 S

11 26

FS09CFyC(0)0Ag with BrCH,CHoBr

To the reaction vessel previously described were added 21 73 mmol of
FS09CF9C(0)0Ag and 10 0 mmol BrCHpCHyBr  The liquid FSOCF7C(O)OCHpCHoBr 3 51
mmol was transferred directly from the reaction vessel in 35% yield

The infrared spectrum gave the following bands (cm—1) 2959 (vw) 2917 (w)
2854 (w), 1792 (s) 1448 (s) 1384 (w) 1314 (s), 1279 (m) 1237 (s) 1188 (s)
1152 (s) 1068 (w) 1012 (m) 976 (w) 948 (vw) 927 (vw) 843 (m) 808 (s b)
723 (vw) 646 (ms) 611 (m) 590 (ms), 484 (w) 456 (w)

The 19F nmr contained a triplet at @ 38 3 ppm (SOpF) and a doublet at ¢ 109
ppe (CFp) with a coupling constant J = 5 5 Hz The relative band area for FSOj
to CFp was 1 0 2 0 (theor 1 0 2 0) The lH nmr spectrum contained a triplet at
§ 5 13 ppm (-C(O)OCHp-) and a triplet at § 3 98 ppm ( CHpBr) with a coupling
constant J = 6 0 Hz The relative band area for C(0)OCHy CHy Br was 1 01 0
(theor 1 01 0)

The positive 1on mass spectrum CI*t gave peaks (m/e species &) 267
M FHY 0 40 205 M Brt 100 153 COpCoH4Brt or FSCFpC30% 4 21 151 COpCoH,Br*
or COyCoHoBr*, 6 09 149, CO9CoHoBrt or COCoBr*, 8 54 141 FSCFoCs0%, 35 16

135 SCFpC3HO" or C3H,O0Br* or C3Ho0Br* 8 89 133 FS04CFo* or C30Br* or C3HpBr*
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7 82 123, 0CoHoBr® or OCoH,Brt 7 16 122 0CoH3Br® or OCyHBrt 14 63, 121
0CoBrt 6 12 119 0CpBrt or SC4FH40Y 41 63 113 FSCFpct 11 22 110 SCoFy0%
8 65 109 CoH4Br* 100 108 GCyH3Br* or CFpCy0sHpt 39 14 107 CoHuBrt or
CoHpBr™ or FS09Co* or CFoCO,CHY, 100 106 CyH3Br' or GoHBrt or CFsCy0,%, 32 30
103 sC3FOt or CpBrt, 7 10, 101, FSCFot 6 57 99 SCo0CoH,t 6 24

Anal Caled for C3H,F3S0pBr C 16 86 H 141 F, 200 S 11 25 Br

28 03 Found C, 16 68 H 160 F 203 S 11 20 Br 28 02

FSQyCFyC(0)0Ag with BrCHoC(0)0CoHs5

To the reaction vessel previously described were added 12 4 mmol of
FSO02CF9C(0)0Ag and 12 6 mmol BrCHyC(0)OCgoHg  The volatile material was removed
at -78°C  The remaining liquid 10 9 mmol of FSO»CFpC(0)OCH2C(0)OCoHs was formed
in 88% yield

The infrared spectrum had the following bands (cm 1) 2988 (wm) 1792 (s)
1757 (s), 1448 (s) 1434 (m) 1398 (wm) 1384 (m) 1363 (mw) 1314 (m) 1279 (m)
1223 (s,sh at 1237), 1202 (s) 1152 (s) 1096 (w) 1068 (wm), 1047 (m) 1026 (m)
970 (w), 864 (w), 829 (m) 808 794 (ms b) 723 (w) 646 (m), 604 (wm), 569 (wm)

The 19F nmr spectrum of FS0;CFC(0)OCH,C(0)OCHoCH3 contained a triplet at §
40 4 ppm (SO9F) a doublet at @ 105 5 ppm (CFp) with a coupling constant
JCFZ SOZF =5 4 Hz The relative band area for FSOj to CFy was 1 0 2 O (theor
1020) The 14 nmr spectrum contained a singlet at § 5 12 ppm (CH&) a quartet
at § 4 40 ppm (CHp) and a triplet at § 1 40 ppm (CH3) with a coupling constant of
JCH3-CH2 = 7 2 Hz The relative band area for CHCOyCHaCH3 was 2 0 2 0 3 0
(theor 2 02 03 0)

The positive 1on mass spectrum, CI*, gave peaks (m/e species %) 265,

MH* 14 40, 239 M-FHgt 5 88 237 MHp CoHs' 100, 220 FS09Cg04HY 5 56 219
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M-0CyHs* 93 92 191 FSO9CFoCOoCHp* 9 97 155 FSCFpC3Ho0t 7 40 153

FSCF9C30% 47 08 108 CFyCoHo0o%, 6 26 97 C,SHOY 6 71 87 G4H70" 6 89 80
€40t 13 47 78 CyFo0t 7 06 67 CLH30% or FSO* 10 54 65 CLOHY 20 19 59

CoFOY, 17 56, 57 C0oHY 5 48

FS0»CF7C(0)0Ag with BrCH,CH=CHp

To the reaction vessel previously described were added 16 72 mmol
BrCHpCH=CHy and 16 49 mmol FSO,CFpC(0)OAg Distillation of the product gave 11 2
mmol of FSOpCFoG(O)OCHpCH=CHp 1n 67% yield b p 141 142 C  The infrared 19F
nnr and 'H nmr chemical shift spectral data agreed with that previously reported
for this ester (7] The proton nmr spectrum was also obtained with a General

Electric QE-300 nmr spectrometer The coupling constants for the allyl group

were
Hp CHy g Jab=12Hz Jgg=12Hz Jpg=12Hz Joqg =6 0 Hz
/s
C=2C Jagc = 10 4 Hz Jp. = 17 2 Hz
7 AN
Ha HC
FS07CF9C(0)0Ag with CHyIp

To the same reaction vessel previously described 19 51 mmol FSO9CF;C(0)OAg
and 9 70 mmol CHyI; were added After 7 d distillation gave 6 20 mmol of
(FSO9CF3C09)9CHy 1n 64% yield b p 63°/100u

The infrared spectrum had the following bands (cm 1) 3079 (vw) 3009 (vw)
1813 (s) 1455 (vs) 1321 (m) 1286 (m) 1237 (s) 1209 (ms) 1166 (s) 1117 (s)
1054 (m) 1033 (m) 998 (ms) 963 (m) 822 (ms) 808 (ms) 723 (w) 653 (m)

604 (m with sh at 562) 513 (vw) 491 (w) 423 (w)
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The 19F nmr spectrum contained a triplet at @ 39 2 ppm (SO9F) and a doublet
at @ 105 6 ppm (CFy) with a coupling constant J = 5 5 Hz The relative band area
for FSOp CFy was 1 0 2 0 (theor 1 0 2 0) The H nmr spectrum contained a
singlet at § 6 53 ppm (CHjp)

The positive ion mass spectrum CI' gave peaks (m/e species, %) 369
MH* 0 16 193 [MHp OCOCFpSOoF]* 3 73 192 [MH-OCOCF2S0pF]* 2 65 191
[M-FSO9CF2C00]*, 61 74 177 FS0,CFpC00%, 0 10 161 FSOCFpcot 5 91 133
COOCHCOOCF™ 11 36 132 CFCOCH,OCCFY 0 13 127 CFcoococct 1 76 111
cFcococct 6 57, 109 CCOOCHOCCY 2 47, 107 CFpCOOCHY, 1 01 105 SGFGOCHp*
1 03 103 crcoocot 0 17 101 CFCOCHpoc* 0 52 100 CFCOCHOCY 1 49 99
CFcococt, 5 64 98 FSOCFY 2 12 97 ccoocHoct 87 96, 96 ccoococt, 0 37, 95,
FSOoc* 2 19 94 CFpC00" 0 44 91 sScrcot 1 01 87 CFCOOC* 1 48 85
SCCOCH* 1 59 83 SOoFY 1 45 81, ccocHoct 3 93, 80 ccococt, 1 77 79 Fsoct
15 42 78 CFpcO* 7 11 75 CcFcoot 062 71 cFcoct 119 70 CCOOCHp* 1 71
69 ccoocHt, 13 59 68 ccooct 1 67 67 SOFY 57 64 64 S0p% 100, 63 SFct
2 13 62 CFpCt 1 47

Anal Caled for CgHpFgSp0g C 16 31, H 055 F 310 S 17 41  Found

C 16 42, H 054 F 308 S 17 26
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