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The Isomers of S,F, 
By R. D. BROWN, F. R. BURDEN, and G. P. PEZ 

(Chemistry Departnzent, Monash University, Australia) 

THE preparation of a pure sample of one isomer isomer wasrep0rted23~ but not thoroughlycharacter- 
of SJ,, its vapour pressure, b.p., infrared ized. On the basis of infrared and mass-spectral 
spectrum, and some other properties were des- evidence it was inferred4 that the first isomer was 
cribed by Seel and Go1itz.l Subsequently a second thiothionyl fluoride (SSF,; b.p. - 10.6') and that 

1 I;. Seel and D. Golitz, Chimia (Switz.), 1963, 17, 207; 2. anorg. Chem., 1964, 327, 32. 
2 F. Seel and R. Budenz, Chimia (Switz.), 1963, 17, 335. 
3 F. Seel, R. Budenz, and D. Werner, Chem. Bey.,  1964, 97, 1369. 
F. Seel and R. Budenz, Chem. Ber., 1965, 98, 251. 
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the second was difluorodisulphane (FSSF) . In- 
dependently, two isomeric S,F, species were 
characterized in terms of detailed geometries by 
their microwave spectrasls taken on a mixture 
containing both isomers. However no correspond- 
ence with the pure isomers in bulk was established. 

We have prepared pure samples of both isomers 
using the reaction of silver fluoride and sulphur 
and conclusively identified them by their micro- 
wave spectra. 

Our specimen of SSF, had vapour pressures, 
b.p., and infrared spectrum' in full agreement with 
those reported by Seel and his co-workers. Excel- 
lent agreement with previously reported micro- 
wave lines of SSF, and lines calculated from its 
rotation comtants was found (see Table). 

Similar satisfactory agreement with reported 
and calculated microwave lines of FSSF (see 
Table) has been obtained for the other isomer. I t  
gave satisfactory analyses and molecular weight 
and its infrared spectrum was identical with that 
previously reported.4 The m.p. was - 133". 
The vapour pressure of FSSF was measured 
between -65" and 30" in a Monel and Kel-F 
system. A t  higher temperatures the isomerization 
to the more stable SSF, proceeded rapidly enough 
to preclude accurate measurements. The 
measured pressures are reproduced by the equation 
log p (mm.) = 7.44 - 1310/T, the extrapolated 
normal boiling point being f15". These results 
contrast with previous reports on this isomer2p3 

in which it was described as more volatile than 
SSF,, although no vapour pressure data were 
given. Contrary to reports by Seel and Budenz4 
we have not experienced particular difficulty in 
separating a mixture of the isomers by trap-to- 
trap distillation, SSF, being the more volatile 
constituent in such manipulation. In the light 
of this the evidence for the existence of a molecular 
complex of the two isomers4 seems unconvincing. 

Microwave spectral identification of SSF, and FSSF 

Measurements 

Transition present previous6 Calc . * 
SSF, 

0 ~ ~ - l l ~  12147.38 12147.40 12147.27 
312-3,s 11324.48 1,1324-42 11324.85 
110-211 14937.43 14937.61 14937.61 
4i&s 9666.33 9666.78 

FSSF 
000-111 13843.62 

8703.88 

303-312 9250.80 
40d-413 9706-28 

101-110 
202-211 8919.90 

5,,-5,4 10296.45 
606-615 11035.80 
221-312 9101.55 

13843.37 13843.37 
8703-33 
8919.15 
9250.19 
9705.10 

10295- 16 
11033.88 
9 103.09 

* From previously published rotation constants,s 
rigid rotor approximation. 
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