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The pentafluorosulfanylacetic acid, HOOC -CH,-S_F,, is de- 
hydrated to the ketene 0 = C = CH - SFS. Besides other more 
typical reactions this ketene isomerizes to the alkylidenesulfur 
tetralluoride OFC-CH = SF4 which is hydrolyzed to the title 
compound OFC - CH = SF2 = 0. This first alkylidenesulfur di- 
fluoride oxide exists in three, possibly four different isomeric struc- 
tures at low temperatures, as was determined by NMR techniques. 
This is a result of hindered rotation of the C=S and C-C bonds. 

Sulfonium ylides, R2Ce -@SR;, are known since 1930", 
and there exists vast literature on their structure and 
rea~tivity~. ' ,~).  The simplest member of the oxosulfonium 
ylides, H2CQ - @ S(O)(CH,),, was prepared in 1965 and was 
the starting point of yet another broad application in or- 
ganic synthesis'). These well-established organic sulfonium 
ylides had as of then no S-fluorinated counterparts, 
R2C=SF2 and R2C=SF20. But in recent years we suc- 
ceeded in preparing S-fluorinated sulfonium ylides of the 
type R2C = SF46) and one example of RC = SF3'), which were 
named alkylidenesulfur tetrafluorides and alkylidynesulfur 
trifluorides. 
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The alkylidenesulfur tetrafluorides, R2C = SF4, are ster- 
eochemically rigid in spite of the pentacoordination of the 
sulfur a t ~ m ~ . ~ ) .  This has been interpreted to be a result of 
the strong C = S double bond, and this in turn is a function 
of the presence of fluorine atoms bonded to the sulfur atom. 
The alkylidynesulfur trifluoride, F3C - C = SF3, exhibits 
non-linear geometry with very soft bending-force con- 
stants10-12). In this paper we present the preparation of the 
first alkylidenesulfur difluoride oxide, OFC - CH = SF20.  It 
exhibits a particular case of nonrigidity, which will have to 

Strnkturelle Dynamik des ersten Akylidenschwefehlifluoridoxids 
Pentafluorsulfanylessigdure, HOOC -CH2 - SF$, I%t sich zwn 
Keten 0 = C= CH - SFS entwiksern. Dieses zeigt typische Re- 
aktionen, aber es isomerisiert auch zum Alkylidenschwefeltetra- 
fluorid, OFC - CH = SF,, welches vorsichtig zur Titelverbindung 
OFC - CH = SF2 = 0 hydrolysiert werden kann. Dieses erste Al- 
kylidenschwefeldifluoridoxid hat bei tiefen Temperaturen drei, 
vielleicht sogar vier verschiedene isomere Strukturen, wie mit der 
NMR-Spektroskopie gezeigt wird. Gehinderte Rotation der 
C = S- und C - C-Bindung wird fir die Isomerie verantwortlich 
gemacht. 

be compared with the dynamic behavior of its non-fluori- 
nated counterparts. It may be noted here that among the 
vast number of phosphorus ylides only one has a fluorine 
atom bonded to the phosphorus atom? H2C = PF- 
"(CH3hI2. 

As has been described recently in a short com- 
munication 14), the novel ketene 0 = C = CH - SF5 undergoes 
some typical ketene reactions such as dimerization (eq. l),  
polymerization (eq. 2), and addition across the C = C bond 
(eq. 3). The [ I ,  31 fluorine shift at high temperatures (eq. 4) 
was unexpected, but has been verified by means of conven- 
tional physical methods including a low-temperature X-ray 
crystal-structure analysis of the product OFC - CH = SF414). 
This reaction is certainly intermolecular, since a glass surface 
is necessary. There is only one similar reaction known to 
us. The ketene (F3C)2C = C = 0 rearranges to F3C - C- 
(CFO) = CF2 on prolonged heating at 350"C15J. 

The driving force of the [1,3] fluorine shift (eq. 4) is cer- 
tainly the formation of a conjugated double-bond system 
from a cumulated one, in spite of the fact that a C = S bond 
is formed in place of a C = C bond. 

The molecular structure of OFC -CH = SF4 is basically 
trigonal biypyramidal with two axial and two equatorial 
fluorine atoms, and the carbon atom also occupies an equa- 
torial position. The C = S  bond length is that of a short 
double bond (1.602 A) and the carbon substituents are fixed 
in the axial plane of the molecule14J. There is no indication 
of a torsional nonrigidity of the C = S bond at any temper- 
ature between -100°C and f100"C. This geometry and 
the torsional rigidity seem to be general for R2C = SF, 
 compound^^^^^'^^'^). 

Generally, the >C = SF4 compounds show two typical 
reactions: Cleavage of SF4 with formation of a carbene, and 
polar addition across the C = S bond I*) .  
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C ~ H I - O H  . 
OFC-CH =SF4 CIS-CZHS -0 -CO -CH2- SFd-0 -CZHs, 

The addition of ethanol across the C = S bond is a special 
example of such an addition reaction. 

So far we have observed that water totally decomposes 
alkylidenesulfur tetrafluorides. Here, however, we succeeded 
in obtaining fluorocarbonylmethylidenesulfur difluoride ox- 
ide as the first hydrolysis product and the first material 
containing the >C = SF2 = 0 group. 

The overall structure of this novel material can be derived 
from the simple 19F- and ‘H-NMR spectra obtained at 
slightly elevated temperatures, see Fig. 1 and Table. The 
vibrational spectra (IR and Raman) show the typical vibra- 
tions vCH (3131 cm-’), vCO (1822), vSO (1407), and vSF (947, 
841). One of the three bands at 1328, 1186, or 1099 will 
be vcs. 

r I  

65 60 55 35 30 25 ppm 

Fig. 1 .  Temperature-dependent I9F-NMR spectra of 
O F C - C H = S F 2 = 0 ;  the inserts are expanded 1 :  10 

The structure of OFC - CH = SF, = 0, however, is not as 
simple as the formula suggests. On cooling to -70°C two 
isomers are detectable, on cooling to - 136°C three isomers 
are observed in the 19F-NMR spectra, see Fig. 1 and Table. 
Band overlap and line broadening at low temperature in 
the ‘H-NMR spectra allow separation of the two multiplets 
only at - 70°C. 

The existence of OFC - CH = SF20 in three different iso- 
mers poses a severe structural problem. 

In sulfonium ylidesl9) such as (H3C),S@ -sCH- 
C(0)OCH3 - (H3C)2S@ - CH = C(Os)OCH3 two isomers 
have been observed at low temperatures. These are consid- 
ered cis and trans isomers of the (partial) C = C  bond ad- 
jacent to the sulfur atom. OHC-GCH-S@(CH3)2=020) is 
certainly the closest non-fluorinated relative of OFC - 
C H = S F 2 = 0  that is known. Again structures with C = C  
bonds have been assigned to its two isomers [Scheme, (A)]. 
No isomerism due to the “C=S bond” is known in sulfur 
ylides. 

Scheme 

(A) 

H H H 0 0  

0 0 

0 0  
(H,C),S-C(CN), ”1 (H3C)2S)-@ ”) 

Crystal structures exist of a few sulfonium ylides [Scheme, (B)]. 
The ylidic S-C bond lengths are 1.719, 1.712, 1.707, and 1.745 A, 
respectively, while in H2C = SF4 and O F C  - C H  = SF4 these bond 
lengths are 1.5548.9’ and 1.602 These differences certainly jus- 
tify the formulation of zwitterionic single bonds in the nonfluori- 
nated species. But it  should be noted that in these four ylides the 
(almost perfect) plane around the ylidic carbon atom is almost the 
same as the mirror plane of the (H,C)2S@ part of the molecules (see 
Fig. 2, also Fig. 27 in ref.2)). If this staggered configuration is not a 
result of crystal forces in these four very different molecules, it could 
be that the S-C bond prefers this specific orientation, thus indi- 
cating a small double-bond character here, too. 

Unfortunately, detailed structural information on oxo- 
sulfonium ylides is not available. 

As already indicated by the short C = S  distances in 
H2C=SF4 and OFC-CH=SF4, we also expect a much 
stronger C = S bond in OFC - CH = SF2 = 0 than in organic 
sulfonium ylides or oxosulfonium ylides as a result of the 
electronegativity of the fluorine and oxygen atoms. But pre- 
cise structural data are not yet available. Since we observe 

a 
Fig. 2. Torsion angle about C-  S and C - P ylide bonds. Left: View 
along the C-S bond in the four known sulfur ylide crystal struc- 
tures the deviation a from the erfectly staggered orientation is 
7.702’), 3.lC2*’, 9.8”*”, and 4.7“24P Middle: View along the C - P  
bond in (H&)3P@ -eCH 29’. Right: View along the C - P  bond in 

(H&),P@ -‘Cp”’ and (H&,),P@ -eC[CF2]331’ 
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two coalescence points and up to three isomers on cooling 
to -136°C and since all isomers have equivalent fluorine 
atoms bonded to sulfur, we have to conclude that the ro- 
tations of the c= S bond and of the c - C  bond are frozen 
out. We believe the C = S  bond rotation to be frozen out 
first on cooling, resulting in the isomers A and B (Fig. 1 and 
3). The NMR assignments of the two isomers A and B is 
tentative. It is based on trends of chemical shifts and cou- 
pling constants, and on some intuition. Since there exist no 
such values for comparison, we are aware that the assign- 
ments could be interchanged. 

A B 

Acis trans A trans 

Fig. 3. Subsequent freezing of the C=S  and C-C bond in 
OFC- CH = SF2= 0. Top: Free rotation above room temperature. 
Middle: Free rotation of the OFC group at -70°C. Bottom: The 

four possible isomers at - 136°C 

The difference in free energy of these two isomers is cal- 
culated to be 1.4 (k0.4) kJ mol-' from their relative abund- 
ance of approximately 2: 1. The free energy of activation for 
the C = S  rotation is then calculated according to ref.2s' and 
is found to be 49.0 (k 2.5) kJ mol- ' for A and 47.6 (f 2.1) 
kJ mol-' for B. If A and B were regarded as ylides with 
polar C - S bonds, this barrier would be considered high. 
However, the rotational barrier of H2C = SF4 is estimated 
to be at least 118 kJ mol-'. This number is derived from 
the fact that even at f100"C no change in the A2BB'XX' 
pattern of the NMR spectrum can be seen (rotation about 
the C = S  bond would lead to an A4X2 pattern). Also, the 
bond energy of the double bond in CH2=SF4 is 372 kJ 
mol-' (by mass spectrometric measurements"'), and 377 kJ 
mol-' in F3C -CH = SF4 (by thermochemical calculation 
from the equilibrium F2C = CH - SF4 + F3C - CH = SF4?"). 
This is about 120 kJ mol-' more than a C-S single bond, 
in surprisingly good agreement with the 118 kJ mol-' value 
mentioned above. 

Therefore, we need an explanation as to why the rotational 
barrier of the C - S bond in OFC - CH = SF2 = 0 is so low. 
Since it is not obvious why the >C = SF2= 0 molecular frag- 
ment should have so much more ylidic (zwitterionic) bond 
character than >C=SF4, the difference may be a result of 
different geometries. Let us first consider the rotational bar- 

rier in H2C = CH2: Except for the good x overlap the barrier 
is so high (268 kJ mol-') also because only at the torsional 
angles of 90" and 270" the maximum energy is reached, the 
minima being at 0'' and 180". CH2 = SF4, however, already 
reaches the next minimum at a torsional angle of 9 0  of the 
methylene group, since axial and equatorial fluorine atoms 
are able to interchange positions like in a Berry mechanism 
if the molecule is 120 kJ mol-' higher in energy. Four min- 
ima and maxima within 360" must result in a lower rota- 
tional barrier than two if comparable torsional force con- 
stants are assumed. 

Because of its lower symmetry the rotation about the 
C = S  bond in OFC-CH=SF2=0 certainly has a more 
complicated energy profile. Two slightly different minima 
(1.4 kJ mol- ' difference) with a coplanar OFC - CH - S - 0 
framework are separated by four configurations with a 
planar OFC - CH - S - F framework. These may be small 
minima on the profile lowering the total rotational barrier 
to the small value of 49 kJ mol-'. 

OFC -CH = SF2 = 0 is isoelectronic with the phosphorus ylides, 
and the same structural discussion could also be adressed to this 
class of compounds. But here again little is known about the or- 
ientation of the plane formed by the substituents of the ylidic carbon 
versus the trigonal geometry around the phosphorus atom. In the 
electron diffraction work on (H,QP@ -OCH2, the plane of the 
methylene group was fixed during the calculation '*'. An eclipsed 
position was found for (H5C&P@ -eCHZ in the solid state"]. 
(H5C6),PQ -0cp30' and (H5C6),P@ - C[CF2]331', however, have 
orientations where the ring planes are staggered, see Fig. 1. Alto- 
gether the C-P bond rotation of phosphorus ylides has not drawn 
very much attention. But this may change because there is one very 
recent report on a torsional barrier of 60.3 kJ mol-' in the com- 
pound HyC4[(HSC2)2N]2P =CH -C6H5. Here, two isomers are ob- 
served on cooling? 

OFC -CH = SF2 = 0 is also isoelectronic to OFC - N = SF2 = 0. 
The latter does not show this kind of isomerism at all ( N M R  meas- 
urements are reported at temperatures as low as -9OT). This is 
possibly a result of the higher polarity of the N=S bond versus the 
C = S bond, resulting in a lower N = S torsional barrier'". 

The second coalescence in OFC - CH = SF1 = 0 remains 
to be explained. In the first place it has been the existence 
of two coalescence temperatures that forced us to assume a 
rotational barrier around the C = S bond. The second ro- 
tation is certainly that of the OFC group, and is comparable 
to rotational barriers of C-C bonds in the sulfonium ylides 
previously mentioned. 

It is also known that in OFC-CH =CH2 and other sub- 
stituted acryloyl fluorides the rotation of the OFC group 
can be frozen out at - 154°C"'. The s-trans conformation 
of the OFC group is generally more populated, and the free 
activation energy between s-cis and s-trans has been found 
to be between 23 and 30 kJ mol-I. 

Interestingly, we see the splitting of A into two isomers 
ACi,  and A,,,,, with quite different populations, chemical 
shifts, and coupling constants. The given assignment in 
Fig. 3 and the Table is again based on trends in coupling 
constants and therefore is again not unambigous. The free 
energy difference for these two isomers is 4.5 2.0 kJ 
mol-', and the free energy of activation between the two is 
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calculated to 32.7 & 2.0 from Acis and 37.2 f kJ mol-' 
from A,,,,,, respectively. 

Table 19F- and 'H-NMR data of the different isomers of 
OFC-CH = S F 2 = 0 ;  as indicated in the text, thc assignment of 

the sets of NMR signals to the different isomers is tentative 

T r'cl +50 -70 -70 -136 -136 -136 
SF- 58.3, 56.3, 62.2, 55.4, 63.5, 61.0, 

29.3 30.3 27.3 28.0 37.5 28.5 
6,  4.8 4.9 4.6 - not resolved - 
J&s) [Hz] 2.1 2.9 3.5 4.1 9.0 5.1 
JH.F(c, [Hz] 2.9 7.3 23.2 7.4 5.0 24.5 
J p , F  [Hz] 12.3 7.3 15.1 7.1 21.0 15.3 

Also, B seems to undero another coalescence, of which 
the broadening of the OFC signal in the 19F-NMR spectra 
is a clear indication. But the crossover of the OFC signal of 
A by the OFC signal of B on cooling complicates the ana- 
lysis. Since the chemical shifts of B at - 70°C and B,,,,, at 
-136°C change only a little, it can be concluded that the 
missing isomer B,,, is either too low in concentration to be 
observed and/or has signals close to those of BI,,,,, so that 
they are obscured. 

We wish to thank the Fonds der Chemischen Industrie and the 
Deutsche Forschungsgemeinschaft for financial support of this work. 

Experimental 
Infrared spectra: Perkin-Elmer Model 885 infrared spectrometer; 

gases (pressure: 1 - 10 mbar) or liquids; the window material most 
commonly used was KCI. - Raman spectra: Cary 82 instrument. 
using an Ar laser for excitation (Spectra Physics). - Mass spectra: 
Varian MAT 112 S high resolution mass spectrometer using either 
a solid inlet probe or a controlled gas flow inlet. Only the most 
important ions are reported. - "F- and 'H-NMR spectra: JEOL 
FX 90 Q nuclear magnetic resonance spectrometer, CFCIJ and 
(H,C),Si were used as external standards, and chemical shifts follow 
IUPAC conventions. - Starting Materials: HOOC- CH2- 
SFS'8,35' and ClOC -CH2- SF518,35) were prepared according to 
literature methods; all other reagents were taken from laboratory 
stock and were purified (where necessary) before use 

2,4-Bis(pentafuorosulfanyl/-3-butene-3-olide (Pentafuorosulfan- 
ylketene Dimer): O=C=CH-SF5 (6.16 g, 36.8 mmol) is con- 
densed into a 10-ml glass ampule, which is sealed off and kept at  
80°C. The dimerization is monitored by I9F-NMR spectroscopy. 
The product is contaminated with OFC- CH = SF, and a polymer. 
Distillation at  55'C/25 mbar affords pure ketene dimer in varying 
yields as a colorless liquid. - IR (liq.): P = 3108 cm-'  (vw), 3000 
(vw), 1990 (m), 1895 (m), 1718 (s), 1046 (m), 972 (s), 913 (vs), 850 
(vs), 808 (s), 762 (s), 672 (s). - MS (80 eV): m/z  (%) = 336 (14) 
[M'], 297 (5) [C4HF802S$], 228 (10) [C4H2F602S$], 208 (9) 
[C4HF502Si], 181 (19) [CJH2FSOSf], 168 (62) [C2HF5OS+], 149 
(100) [C2HF40S+], and smaller fragments. - I9F-NMR (2 over- 
lapping AB4X spectra): = 70.9, 6 ~ 2  = 76.3, &,' = 65.4, 682 = 

'H-NMR (2 overlapping quint): 6 = 5.42, 5.84. 

PentaJluorosu!fanylketene Polymer: Pentafluorosulfanylketene is 
condensed into a glass ampule, which contains a few mg of KF. 
Polymerization occurs at  room temp. within a few minutes. Without 
fluoride catalyst polymerization requires several days at 80°C (see 
above). The colorless, rubberlike polymer is freed from volatile im- 
purities by prolonged heating in vacuum. - IR (film): 3129 cm-'  
(w), 3015 (w). 1786 (s), 1742 (sh), 1679 (m), 1345 (m), 1299 (m), 1206 
(w), 1160 (5), 11 19 (s), 1095 (w), 954 (s), 865 (vs), 824 (sh, 613 (s), 566 
(s). - "F-NMR (DMSO; several overlapping AB4 spectra): 6, = 

79 - 104, 6B = 62 - 84, no C - F signals. 

Fluorocarbonylmethylidenesulfur Tetrafluoride. OFC - CH = SF4: 
2.0 g (1 1.9 mmol) 0 = C = CH - SF5 are slowly pumped in vacuum 
through a 270-29O'C hot quartz tube filled with several milli- 
meter-sized glass splinters. The yields are much lower if quartz 
splinters are used. The products are trapped at  - 196°C and sub- 
sequently pumped in vacuum through a 30 cm long tube cooled to 
- 70°C. OFC -CH = SF4 crystallizes, while the impurities 
(O=C=CH-SFS,  OFC-CH2-SFS) are condensed into a 
- 196°C trap. After the separation the product is pumped into a 
separate trap. 1.0 g (50%) of OFC-CH=SF4 is obtained as a 
colorless liquid, mp  -29°C. - IR (gas): P = 3154 cm-'  (vw), 1859 
(vs), 1818 (m), 1372 (s), 1254 (w). 1155 (s), 1116 (m), 1089 (m), 932 
(s), 860 (vs), 798 (s), 719 (w), 678 (w), 614 (w). 582 (w). - MS (80 eV): 
m/z (%) = 168 (56) [M+], 149 (14) [M+ - F], 89 (100) [SF:, and 
smaller fragments. - I9F-NMR (A2BCDX pattern by computer 
simulation and decoupling experiments): tiA = 60.89, he = 59.09, 

69.1 ( J A ~ B ~  = 151.6, JA2B2 = 152.9, J B ~ x ~  = 5.4, JB2x2 = 7.1 HZ). - 

6c = 56.97,60 = 42.88(JAB = 165.29,JAc = 165.86,JAD = -4.20, 
J A X  = 8.18, JBc = 11.79, JBo = -34.18, JBx = -11.15, JcD = 
-14.06. Jcx = -38.79, JDx = -1.27 Hz). - 'H-NMR: 6 = 4.4. 
The numerical values above are those of a CD3CN solution; so- 
lutions in CDCI, or sulfolane exhibit slightly different chemical 

Preparation of O=C=CH-SF5:  A glass tube (35 x 5 cm) is shifts. 
fully packed with several alternating layers of P4010 and quartz 
sand. The upper end is connected to a glass bulb containing 15 g 
(80.6 mmol) HOOC-CH2-SFS, the lower end to a -196 'C trap 
and subsequently to a vacuum line. The reactor has a temperature 
gradient of 60-80°C (top) to 140-16O'C (bottom). The penta- 
fluorosulfanylacetic acid is pumped through the reactor over a per- 
iod of 2 d. The product is purified by trap-to-trap vacuum distil- 
lation (-20/-100/-196'C). Pure O=C=CH-SF5 is found in 
the - 100°C trap. The yield is 10.6 g (78%) of the colorless liquid, 
bp 47°C. Interestingly, the yield is much lower if the flow direction 
within the reactor is from bottom to top. - IR (gas): P = 3135 
cm- '  (w), 2177 (s), 1325 (w), 878 (vs), 720 (m). - MS (80 eV): m/z 
(YO) = 167.96666 (100) [M'] (calcd. for C2HFSOS 167.96683), 149 
(17) [M+ - F], 127 (77) [SF:], and smaller fragments. - 19F 

cis-Ethoxy(ethoxycarbonylmethy1)sulfur Tetrafluoride, H5C20 - 
SF4-CH2-COOC2H5: OFC-CH=SF4(0.24 g, 1.43 mmol) is dis- 
solved in 7.5 ml of ethanol (p.a., free of H20).  A solution of 7.5 ml 
of 0.2 M KOH in ethanol is added dropwise. K F  is precipitated 
immediately. Slow vacuum distillation through cold traps (- 40°C 
and - 196°C) affords pure cis-H5C20 - SF4 - CH2 - COOC2H5 in 
the -40°C trap as a colorless liquid. The reaction is essentially 
quantitative. - MS (80 eV): m/z  (YO) = 195 (58) [C4H7F402S+], 
172 (21) [C4H6F203St], 167 (15) [C,H7F40St], 147 (62) 
[C3H6FjOS+], 127 (62) [C3H6F@S+], 127 (100) [C3HSF20Si], 
and smaller fragments. - l9F-NMR (A2BCX2 pattern): SA = 77.5, 
66 = 77.6, 6c  = 94.2 (JAC = JBC = 120.7, Jcx = 12 Hz). - 'H- 
NMR: 6(CH3) = 1.74, 1.75, h(CH2) = 4.60, 4.60 4.62. 

NMR (AB4X pattern): 6~ = 80.2, 6~ = 88.7 ( J A B  = 152.7, JBX = 
5.7 Hz). - 'H NMR: 6 = 5.5. 

Fluorocarbonylmethylidenesulfur Dijluoride Oxide ,  O F C -  
CH = SF2 = 0: OFC -CH = SF4 (0.29 g, 1.73 mmol) is dissolved in 
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5 ml of freshly distilled and dried sulfolane. Sulfolane (0.62 ml) 
containing 5 mol% of H 2 0  (1.73 mmol) is added dropwise at room 
temp. over a period of 2.5 h. The reaction is monitored by I9F- 
NMR spectroscopy in order to  detect the precise end point of the 
hydrolysis. Too slow addition of water or excess of it results in the 
formation of largcr quantities of OFC-CH2-SFS, HOOC- 
CH2-SFS, H3C-SF02,  and HOOC-CH2-SF02.  When the 19F- 
NMR resonances due to the starting material have completely dis- 
appeared, the reaction mixture is pumped in vacuum through cold 
traps (-30/-78/-196"C). The contents of the -78°C trap are 
redistilled in static vacuum. Such purified product contains traces 
of OFC-CH2-SF5 and OFC-CH=SF4  as the only impurities. 
It is a colorless liquid, mp ca. -35°C (mixture of isomers), 39% 
yield. - I R  (gas): i~ = 3131 cm- '  (w), 1845 (sh), 1822 (vs), 1407 
(vs), 1328 (s), 1186 (m), 1099 (m), 1058 (s), 1027 (m), 947 (s), 841 (s), 
795 (m). - Raman (liquid): 31 11 cm- '  (m), 1800 (s), 1327 (m), 1297 
(w), 1215 (w), 1111 (w), 1057 (m), 949 (w), 913 (w), 739 (w), 735 (w), 
683 (s), 573 (w), 564 (w). 463 (m), 395 (m), 364 (m), 317 (m), 149 
(w). - MS (80 eV): m/z (YO) = 145.96549 (100) [M+] (calcd. for 
C2HF302S 145.96494), 126.96655 (31) [ M +  - F] (calcd. for 
C2HFzO2S 126.96654), 67 (15) [SOF'], 60 (14) [C2HFO+], and 
smaller fragments. - NMR data see the Table and Fig. 2. 

CAS Registry Numbers 

O=C=CHSFS: 109907-07-5 / HOOCCH2SFS: 762-59-4 / OFC- 
C H  =SF4: 109907-09-7 / HSC20SF4CH2COOC2HS: 115983-28-3 / 
O F C C H = S F 2 = 0 :  115983-29-4 / OFCCH2SF5: 115983-30-7 / 
H3CSF02:  558-25-8 / HOOCCH2SF02:  41 505-90-2 / pentafluoro- 
sulfanyl ketene dimer: 109907-08-6 
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