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ABSTRACT

Todire 'I) fluorosulfate {IQSOEF) anc tri-
iodine {lunrosulfate {IBOSOQF) have been prepiared
by the reactlon of icdine with perixydisulfuryl
diflucride {52061’2}. Their solutions in fluoro-
sulfurie acid have the colors and spectra character-
istic of tie I and I§ ions, respectivelv. Dichloro-
luorosul fatoledine {IClQOSOQF) ha3 been produced
fron chloriase and ICSO,F.  Iodine (II1) fluoro-
sulfate deccwecses slowly wher under vacuum at
about 80°% o 90° to give lodire (1) fluorosvirate,
vhich remains with the unreacted I{OSOzF)Bé and the
volatile nroducts 803, IF3{OSOQF » and an unidenti-
fled substince which may ta I(OSOQF)S.




Peroxydisulfuryldifluoridl 18 a very convenient starting
moterial for the rreparation cf halogen fluorcsulfates using the

FOBO Mdley, and GOH. Cady, J. MO Chemo SCC- ZQ, 513 (1957)0
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following route: + nS,06F, = 2X(0S0,F) , in which n = 1 opr 3.
2762 2°'n

The following compounds have been prepared and characterized:

2 4

3 | 4 N
POSO,F, Cl0S0,F,” Broso,F, Br(OSOE,F)B, and 1(03021«')3, .

2
Ancther compound, IF{B(OSOQF)p was prepared by allowing I, to react
with ﬁ'cso‘?s?.5 Some evidence wa3 obtained for the possible

existeonce of lower rlueroaulfates.u

2J.F. Roberts, ané G.H. Cady, J. Am. Chem. Soc. 81, 4166 (1959).
W.P. Gilbreath, and G.H. Cady, Inorg. Chem. 2, 496 (1963).

4J.E. Roberts, and G.H. Cady, J. Am. Chem. Soc. 82, 352 (1960).
°J.E. Roberts, and G.H. Cady, J. Am. Chem. Soc. 32, 354 (1960).

Reactions using icdine in an excess over that required for
I(OSOQFO vielded green to black liquids or brown solids of various
compositions. The excess josdine appeared to be chemically bound
since 1t could not be removed by distillation or by extraction
with perfluoromethylcyclohexane. The reaction of ICl with an
excess of S,0gF, finally gave I{OSO,‘,F)3 after an orange-red
colored intermedinte was observed.® The reaction of CP3T with
Sp0F, produced CF;0S0,F and & mixture of iodine fluorosulfates.’

6J.M. Shreeve, and G.H. Cady, J. Am. Chem. Soc. 83, 452 (1961).
M. Lustig, Ph.D. Thesis, University of Washington, 1962.
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In the abov: processes 8206F2 reacted as 2 pseudohalogen.
e This t/ne of tehavlior also has occurraed in reactions of 3206F2

—_ with chlorides to ive free 012 and fluorosulfatea.6'8 Just ano

—_——

- BM. Lustig, and G.14. Cady, Inorg. Chem. 1, 714 (1952),.

012 adds across a :arbon-carbon doubla bond to give a dichloride,

Sequ2 adds to givy a difluorosulfate.6 The formation of halogen

vob fluorosulfates may therefore be considered as analogous to the
formation of interaalogen compounds. As 4in the preparation of

I 1,7 where stoiciiometric amounts are allowed o react, the

9. Corncg, and R.1. Karees, J. An. Chem. Soc. 5%, 1382 (1932).

compound IOSOQF hai now been produvced bty the reaction of aqui-
molar amounts of tie reagents. 8205F2 of high purity was distilied
from a calitrated “rap of small internal diameter onto e weighed
equimolar amount o iodine. As the material warmed tc room
us temperature, a reaction occurred. This method permitted sne to
add Sp04F5 1n an anount within 4 mg of that desired (less than
0.5/, deviation fron the theoretical value). In order to avoid
interference by th: reaction of stopcock greecse with 8206?2, &8
gealed reactor with a breakseal attachment was used. The crude
product obtained i this manner had a broad melting range from
7 35 to 650, indicat‘ng the presence of B2me unreacted iodine and

I(SORF)B. To get ¢ complete conversion to IOFO3F, the mixture




was heated for one hour at about 60°. The resulting product wns
a dark brovm to black liquid, which solidified to a tlack solid.
After storing a sarple in a sealed tube at room temperature for
two weeks or more, small glistening vlack crystals cou'd be seen.
These had a sharp melting point of 51.50. No SQO6F2 and only a
trace of S1F, could be recovered ty pumping at room temperature,
indicating a complete reaction and negligible attack upon the
glass vessel. The substance wac very hygresedpic and reacted as
a strong oxidizing agent. When it was dissolved in CCln, CHCl3
or 03013, chlorine was liderated together with 00012, 002 and
8205F2. The brown solution in CCln absorbeda light in the

10

visible region av 4640 R, the exact position for I Cl. The

reaults indicate the following reactions:
210302F + CCl, = 2IC1 + SQOSFé + COCIE

kIOSOQF + CCly = hicl + QSEOSFé + CO2

10,.E. af11cm, and R.A. Morton, Pr. Roy. Soc. A 124, 610 (1929).

ttenmpts to prepare an addition compound with pyridin-
resulted in a pale yellow solid, which decomposed quickly te a
trovn oil. The preparation of [I(py)ZTSOBF by Schmidt and
Meinertil using Ag SOBF and 12 in CHBCN as solvent and in the

pressnce of pyridine also yielded an unstatile product.11

——

H. Schmidt and H. Meinert, Angew. Ch. 71, 126 (1959).

11




To gubstant .zte the character of I0S0,F aa a true
I{I)~covnound, Spe:troscople seasurements were made using fluoro-
sulfurlc acid as a solvent. This liquid was not attacked by
IOSOQF and it dic 10t oxidize 12 to 1 {see evidence in Table II).
It has been reported to dissolve IC1 givinz a blue colorlg but

no spectrun was obierved.

- st - - — e S — e o —_—— + o

J" AI’Ot.Iky, Hch F&iahrag md M'CQRI S}’T.}‘QS, J~ Chem. S‘}Ct lgé )

12
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The existence of I+-cations in solution has recently teen
established by measuring the ultraviolet and visitle spectra, the
magnetic susceptib..lity and the conductivity of sutable solutes
in 65 Oleum as a iolvent (where SOy acts as oxidizing agent)%é o 17
The IV ion has also bheen produced by dissolvinz a little iodine

in IFS 18 under ce~tain conditions.

M.c.R. Symons, J. Chem. Soc. 1957, 387.

1MM.(':.R. Symons, J. Chem. Soc. 1957, 2186,

13T, M. Connor, ani M.C.R. Symons, J. Chem. Soc. 1959, 963.

l6J. Arotsxy, H.C. Mishra, and M.C.R. Symons, J. Chem. Sc2, 1962,

2582,

173. Arotsicy, and II.C.R. Symons, Quart. Rev. XVI, 282 (1962).

18}:.5. Aynsley, N.ll. Greenwocod, and D.H. Wharmby, J. Chem. Soe.

1963, 5369,




The ecompount IOSOEF, diasgolved readily in fluorosu’ furic
acid giving a blue color. {If the sample had bhacome partially
hydrolyzed, a greer solution was obtaineé due to the presence
of some I; ions.) The absorption curve shown in Fig. 1 hed
maxima at 6380 R (1.567 x 10% cm'l), 4840 8 (2,066 x 107 cm“l)
and 4chko ] (2.475 10# cm'l), with optical densities of 1.10,
0.35, and 0,403, respectively. These results are compared in
Table I with those found by others in sleum and IFS.

Table I

Spectra of Solutions Containing T+

Solvent Solute Absorption maxima, & Reference
65,0 Oleum 12/303 6400 5000 4100 iz
65° Oleum I C1 6400 5000 4100 12
Oleum 12/‘303 6480 5070 4130 18
IFg I, 6410 5080 41280 18
IF, I 6450 5150 4200 18
HSO4 P I0SO, ¥ 6380 4840  4ouo

A comparison shows that the absorption raxima in HS?BF
occur at somewhat luwer wavelengths than in oieun, This must te
due to the solvent tince the shape of all Cuves and the relative

optical denzities agree.




The exigterce or 1t cations in soluticern sugrected the
POssiti v that I)SOQF in the s0lid state mirht have an lenie
lattics. ‘“the comround was found to ta diamagretie, however,
thereby cuggesting covalent vonding.

Yhe former observation that it is vary difficult to remove
an excepa of 12 ovar that required to give IOSQQF# irndiecated
that anctrer lower icdine fluorosulfate, perhaps of the composi-
tion IBGSCQF, might exist. The existerice of Ig cations together
with Ig vez at flzst postulnted by T, ﬁgsson,lg when he disgolved

Ig an¢ I.(. in suiruric acid and cbtaired a brown solution.

%1. Masson, J. Chem. Soe. 1938, 1708,

Reports of materisls whieh may have contained e positive I3 group
8o back tc 1852, wien lensgen and Loewenthalgo observed a btrown
1:1 additicn produst of iy and "I0H" in ucidie aqueoun sciution

formulated as "1304". These results wers confirmeg by others.gi

20
21

E. lerssen, and J. Loewenthal, J. Prake. Chem. 86, 219 (1862).
A. Skratal, and 7. Buchta, Chem. Ztg. 33, 1194 (1909},

Spectrometric meas irements by Symons, et al.16 led to the assign-

ment of atsorption maxima at %600 £ and 2000% for the Tt zation

-3
in HéSOQ and an adiitional ashoculder in the 3300 2 region for tho
Ig caticn. There rere no reports ol the 140lasion of Ig or I?

centaining 3peciers.,




The commound 130302F has now been rrepared using “he type
of procedure describved above for IOSOQF“ Only 2 small exceus cof
I2 over that stolchicmeirically required was used and the reaction
wvas run in the presence of dry alr at one atmesphere presuure.
After standing for 12 hours at rocm {emperature the reactor was
heated in n water tath. At temperatures somewhat atove €0° a
black liquid, presviaably IOSOQF, and a dark solid wera present.

At 85° a reaction ccourred and the liquid phase disappeared. Big
lumps of a brown-black solid were formed. 3By cooling down tc
iiquid Ce temperatura, the solid lumps broke up to a fine browm-
blask povder which melted at 92° with deecomposition libereting Ia-

Excess iodire was removed from the black powder by pumping
at room temperature. Only a trace of 8205F2 was found in the
volatile fraction. The composition of the ©5>1id corresponded to
the formula IBOROQF. The compound when dissolved in HSOBP gave
the spectrum shown in Fig. 2. Surprisingly, I2 disscolved in
HSOBF showed almost the same spactrum. By contrast, iodine in 965
Hasou showed a single absorption maximum corresponding to I,
while 130802? gave essentislly the same spectrum as in HSQ3F°
™he results are given in Table Il




Absorption Spectra Due to I%

Tehle II

Sclvent Solate Absorption mexims, fl Optical Denaity
3503F 1305329 470 2970 0.350 0.3905%
xso3P I, 4LT40 2970 0.325  0.592
965 32304 130332F 4620 2900 0.335 0.705
967 1,50y I, 5020 0.230¢
H,50,, Ig(ner. 16) 4600 2900

These resul:s indicate that IBOSO F gave the I; ion in

fluorosulfuric and in sulfuric acids.

1

No IT tras detected. The
solution of I, in SO;F also contained Ig,

0502F was found to be extremely hygroscopic and lodine

arystals were formad at once on the surface by leaving the

substance 1n open alr.

The fact that all lodine in excess over

that required for zBOSOEF could be distilied off easily left

little hop2 for tho possitle preparation of ISOSOQF.

The reaction of iodine with 8206F2 in a ratio of 1:2

producaed a dark gruen viscous liquid, probably & mixture of

I(osozp)3 and I0S0,FP. All atterpts to crysvallize this product
felled. By cooling to liquid O2 temperature a dark gyveen glass

was formed. The abcve obsarvations together with thcse of Roberts

b

ard Cady show tha® 8206F2 and iodine react complately in
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proportions ranging from 1:3 ¢tc 1 to form iocdine flucrosulfates.
Pure 10802F could therefore only be obtained by rescting eqimolar
amounts of the reazents.

The reaction of chlorine, in excess, with 10802F gave tre
compound IC1,0S0,F ar orange-red substance c¢f less than 100%
purity which was not completely solid at 25° after distilling of
the exness cf 012. pon warming, the last of the solid melted
between 34-35°. T4o other compounds IC1,SbClg and IC),ALCL,,°
are mown to contain the 1012 group. Attempts to prove the

2

exisvence of ICI; sations in solution have falled; tihe structure
was determined by X-ray diffraction.o-

22(:.C!. Vonk, and E.H. Wisbenga, Rec. trav. chim. 78, 913 (1959).
23¢.6. Vonk, and E.H. Wiebenga, Acta Cryst. 12, 859 (1959).

When 1(0802?}3 was heated to 114° at 3 cm pressure by
Roberts and Cady“ dec..ppoeition was noted with fcmmation of a
green liquid (approximating in composition I030,F) and a volatile
product reported to bde 32q6P2‘ This decomposition reaction has
now been studimad 11 greater detail and the conclusions differ
somewhat (rcm thos: of Roberts and Cady. A c¢olor chal.,e to green
cocurred even at 65° within one hour. Even by leaving solid
I(OSOaP)3 at room temperatuvre for 48 hours the so0llid started to
melt and a little color change was noticed. In no case twis 8206F2
obtained as a decoposition product. Instead, the colorless



Vo iatile syeAust 3 ¥ DE 5 miguars of SuofMay oo loxige

3

#1th the previous] - reporee’ . 2 gound TF?:GSQEFEJg 8 amall
anount -7 an unldeatified white solid wag 2la presant in the
rixture. fhe genersl Meastion ¢an therafore be cor-i ered to

Lbe sssentisiiy the ispre cvnioration ghown by the #pistian,

2T 590 pi STLF &+ IF IO . FY & e
1i58 oF = 1 = 1F jif.‘,.-q?f}? 350
== — = Fi. proved oL te silapily velatilse

= -

8t room teaperaturs ars sver At 5310 nd 107° mya presaupe It
crtid vers slowly oe Jintiily . awly . m the white solid. The
1T88r war only ol isines in quantiics sf 50 - 100 ng- A good

*entifisatinn was not ecessfully 2o A 2ulfur and indine

Lo

defermination suggested 8 2-mposition close to IiGSO?P)5a

Ths residua’ IQSGEF obtained by the sboye disproportiona-
Cion ddsaolved ko 4ive a blus-gresn eolor in HSOBFV Incomplete
ar:stallization at 257 alsc idlsated an fmpure produet .

Purther evidence for a disproportionation of I{III) to
{3} an? I{V) was Pourd wher the visible and ultraviolet speetrum
in s 1F was measiced . I{QSQEF}B dissolved readily in HSG3P
Tiving & yellow eolor. The change in the ahrerption specirun
Loriven dn Plg, 3. ouynve 1 shows the spectrum obtained after
ivproximataly 1/2 aour.  Absorption maxima are only 1ll-formed in
the 6200 region and ziso in the 000 and 3000 region.

After 36 hours the eolor had changed to blus-green
(eurve 2) 1 1 after another 24 hours to blue (curve 3). The
reculta are listed in Table I11.
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Table IIX

Aging of I( OSC),‘;_,.")3 in HOSOEF

Time Absor)tion/maxims , (R) Optical Densities

1/2 hour 6300 3800 3200 0.130 0.175 0.280
36 hour 6380 4800 3950 0.545 0.210 0.253
60 hour 6380 4820 3980 0.785 0.280 0.310

The curves :ndicate that I* cation was formed in solution.
Since the possibility of reduction of I (III) could be excluded,
the formation of 1" must have resulted from disproportionation.
A reason to doubt that the weak maxima fop 1(0S0,F), at ~ 3800 &
and ~ 3200 R were due to the I”* fon 1s that the ionization
potential is very large to obte!:n the 5-32 592 c:mt’igt.u'atzion.l6
The disproportionation I(III) tc I(I) and I{V) in sulfuric acid
has already been discussed by Masson and Argument.an

2“1. Masson and Argument, J. Chem. Soc. 1938, 1702.

It has been stated above that I0SO,F reacted with carbon
tecrachloride. Iocine (III) fluorosulfate also reacted when
dissolved in carbor: tetiachloride and the solution exhibited
the ebsorption maxima of IC1y at 6400 and 3300 8.2> e infrared

spectrum of the gaseous product showed the presence of COQ, 60612



and SQOSFé. The ¢vidence suggested the reactions:

41(0505F), + 3601, = 4101y 4 65,0:F, + 30,

or hx(osoax)? % 5°°1u - 41013 + 68205Fé + 6coc12

™he 2 nm spectrum of I(OSOQF)3 was found to econsist
of only one sharp peak which means either that bridging fluoro-
sulfate groups wese absent o> that a rapid exchange occurred.

In addition: to the process involving pyrolysis of
I(OSO2F)3’ two other unsuccessful attempts were made to prepare
locdine pentafluorcsulfate. One method was the reaction of iodine
with SQOBFé in a 1:7 ratio at temperatures between 90° ard 130°
and the other was the reaction of 133(08021)2 with an excess of
S0y at 55°,

EXPERIMENTAL
The compourds szqué and SOBFé were prepared f{rom sulfur

trioxide and fluorine by previously desoribsd methods.5*25 4

reference sample ct‘Ig,(Osan)2 a8 prepared by the reaction of
I(OSO,‘,F)3 with FOSOEF as described by W, P, Gilbreath.26 The

23p, B. Dudley, 0.H. Cady, a.d D.F. Fggers, J. Am. Chem. Soc.,

26w. P. Glldreath, Ph.D. Thesis, University of washington, 1962,
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product was purified by repeated vacuum distilliation. Technical
grade fluorosulfuric acid was purified by distillation in apparatus
l1ike that of R. C. Thompson.2” The acid had & 3200 R a small
absorption of optical density 0.285. The spectrum was run

against air. Jodine (IIX) fluorosulfate was prepared by the
reaction o an excess of Sp0gF, with I:. All other materials were
of reagent grede.

2R, ¢. Thompson, Fh.D. Thesis, McMaster University, Hamilton,
Ontario, Canada, 1962.

Infrared speotra wera studied using a Perkin-Elmer Model 21
infrered Spectrometer with a sodium chloride prism. GQGaseous
samples were contained in a 10 c¢m Monel metal cell, sealed with
Teflon-0-rings and equipped with silver chloride windows. Nuclear
magnetic resonance spectra were obt-~ined through the use of a
Varian Model 4311B Spectrometer with a 40 megacycle occillator.

UV and visible spectra were obtained with a Cary Model 14 Spectro-
meter. Gless stoppered quartz cells with 10 mm and 20 mm path
length were used. All samples for measurements were dissolved
and poured into the cells in a dry box. The cells were cleaned
by repeated preliminary washing with the solution to be tested.
All HSQ;F vas distilled immediately before use. When observing
spectra of solutions two matched cells were used, one conteining
the solution and one the pure solvent. The otserved absorption

was, therefore, due to the solute but nc. the solvent.
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lodine was letermined by titration with sodium thiosulfate
solution or by the Volhard method following reduction %o I~ by
hydrazine and boiling off the excess hydrazine. Chlorine was
determined by Volhird's method and sulfur as barium sulfate.

Iodine (I) 7luorosulfate: A Pyrex glass reaction vessel,
consisting of a 25 ml flask with & 15 cm neck ending at a 19/58
inner ground joint was used. The flask also had a side arm with
a breakseal attachiient. Jodine was added and the flask was

connected to a vacum line by the ground joint. After removal
of air and water v:ipor by evacuation the 1odine was weilghad. In
one typical experiient for which data will be given here the
lodine weighed 645.8 mg. Peroxydifulfuryl difluoride, Sp0gF, s
(506.3 mg) was dis:illed into the flask from a calibrated trap
having an internal diameter of 3 mm. The volume of liquid in
the trap was measued frequently bty a graph paver scale, and
finally the amount of resgent added was determined precisely by
weighing. The evaiuated reactor was then sealed off and allowed
to stand at room tomperature for at least eight hours. A dlack
8011d was formed. The product was then heated in a water bath
at 60° and left fo:* an hour while shaking from time to time.

At this temperatur: the material was a dark colored liquid which
as a thin film had at first a green to brown color. During the
course of the heat:.ng period the color became very dark brown,
almoat black. By ~ooling to room temperature, the compound
s0lidified at once. After standing two weeks glittering crystalis
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had formed. While pumping on 1t at room temperature, the compound's
weight ramained alnost constant. Final weight of the product:
1148.0 mg,

The 80114 melted sharply at 51.5° under vacuum. By
heating at 100° in high vacuum the I0S0,F did not boil, but a
continued slow evo: ution of SiFy indicated a wall reaction. The
8011d dissolved reandily in 001,’ and CHCIB, being less soluble in
the latter, to give brown colored solutions. UV absorption maxima
at %640 X and the production of Sp05F,, CO, and COCl, 1indicated
solvent interactiori. An iodometrie titration of the solid using
sodium thiosulfate gave a value of 1.990 oxidizing equivalents
per mole of Iosoep, corresponding to an axidation state of 0.995
for iodine in the compound. I found by Volhard method 55.9:;
caloulated, 56.16:.

Trilodine Fiucrosulfate, (130302P): Iodine (1.2619 g)

and S,05F, (0.2958 g) at a molar ratio of 3,328:1 were allowed to
readt in a vessel 1ike that described above. An atmosphere of
dry air was preseni to reduce the evaporation of iodine from

the reacting mixture., After warning to room temperature, a black-
brown 8011d was formed. By heating to 60°, a part of the material
melted to a black liquid. Solid material, probably unreacted
locdine, remained. When the temperature was raised slowly, at

85° the 11.quid and sol1d reacted quite vigorously, with some
evaporation of iodine forming big lumps of a dark trown solid. By
cooling to liquid cxygen temperature, the lumps broke up into a



N

very fine powder. Excese iodine was removed by pumping &t room
temperature for 12 hours. The volatile product contalned only
traces of 82051?2 and SiFu. After reaching constant weight the
3013d weighed 1.4205 g (ecalenlated for 1308023, 1.4330 g). The
s011d melted at 92° in a sealed tube but with slow decomposition
literating icdine. It wes extremely lygroscopi: and hydrolysis
by water vapor prciuced glistening crystals of iodine on the
surface of the solid. It dissoived in 96 H,S0, very readily

to give a dark bro.m soclution.

Dichlorofludorosulfatoiodine (IXI): 1.4241 g of 10S0,¥

was transferred tc a trap. The trap was chilled and approximately

5 ml of liquid chlorine was added by édistillation. The mixture

was then held at -50° in a trichloroethylene bath and stirred

vith a magnetic stirrer. A yellow solid formed. After 8 hours

the black color of IOSOeF had disappeared ocompletely. The mixture was

then warmed to roon temperature while allowing the excess chlorine

to 4istil away. The last of the free chlorine was removed by

pumping for 10 minutes. The remaining product changed in color

to orange, and parts of it melted to an orange-red oil. The

last 80110 meited vetween 34-35°, Upon cooling to 25° most of

the material froze. By ¢ooling long needle-like crystals were

formed. The materlal dissolved in water forming a yellow solution.
I found 43.297, calculated for IC1,S05F, 42.75,5; C1 found

23.45;, cale. 23.837; S found 11.137, cale. 10.817. Total weight

1.8802 g; calculat:d 1.871C g.
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An egquimclar mixture of iodine (I) and iodine (III)
fluorosulfates was produced by the reaction of 0.66T7 g of iodine
with 1.0396 g of S,0gF, at room temperature but with final heating
at 60° for an hour. The product was a viscous dark green oil
which was 1iquid at 20° and gave only a single peak in its nmr
spectrun.

Pyrolysie of 1(03021')2: 6.55 g of 1(030.;_,17)3 was decomposed
in a oclosed system under vacuum and at a temperature between 80°
to 90° over a period of 120 hours. The color changed from
yellow through light green to dark green to black. The volatile
fraction distilled away and condensed in a trap at -183°. The
decomposition was found to ocour, but only very slowly, at 50°.
™he black residue dissolved in fluorosulfuric acid giving a blue-
green color, indisating an impure sample of I0S0,F. The volatile
fraction contained sulfur trioxide and two volatile I(V) compounds,
one of which was 2 colorless liquid at 25° and one a white solid,
the latter being present only in small amount. The sulfur tri-
oxide wa» distilled off under high vacuum at -20° to 2° over
20 hours. The lijuid iodine (V) compound then distilled over at
10° over a period of 2 or 3 days leaving most of the white solid
behind. By distillation at 10° the white solid could be
only partially retained; to get a good separation, the
distillation had to be repeated 4 times. Analysis of the white
solid: Todine, 19.57 % and sulfur 25.61 %. Caloulated
for 1(0802’)5: 1'.2 s 20.395, sulfur 25.77. Although this
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indicuten that the solid may have been I(OSOQF}S, the
evidence 42es not constitute a proof of the existence of the
compound. More work is naseded. After 5 distillations, 1.5586 g
of the colorless 1:.quid was obtained. Iodine found 34.05,
cale, for IF3(803F32, 33,220, The compound was distilled into
an nmr tubs, The M2 nmr spectrum at 40 megacycles like that
of Roberts and cadys consisted of a sharp signal for fluorine,
bound o sulfur and a broad signal, caused by fluorine attached
to 1odine. The separation was 31.8 ppm contrasted to 30.6 for
Roberts and Cadys, and relative areas under tne peaks in the
spectrum ware abou’: 3.8 to 2 as compared to 4.5 to 2 found by
Roberts and CQdys. The broad fluorine signal was resolved at
approximately -10° into two different peaks of a separation of
152 eps and a ratio of the areas of 1:2. At approximately 40°
the peak for fluorine attached to iodine was more sharp than
at 25°,

Attempts to Prepare I(OSO.‘,F)s. Unsuccessful attempts were

made by two method:s to prepare iodine (V) fluorosulfate. 1In one
procedure lodine wus allowed to react with S,0gF, in relative
proportions of about 1 to 7 at 95°, 115° or 130°. Oxygen and
sgasré were found as products. After removal of the volatile
sutstances, a yellow material remained in which the oxidation
state of iodine was close Lo 5 and the ratio of fluorosulfate to
iodine (a3 shown by’ the ratio, weight of product to weight of
iodine) was from 2:1 to 3:1, When the reaction occcurred at 60°
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in an nmr tudbe; even after 72 hours the principal product was
I(OSO:_,F)3 and the excess S,0cF, had not decomposed. In the second
procedure a mixtuse of sulfur trioxide with IP3(0502P)2 in a
molar ratio of 7 to 1 was held at 50 to 55° for several hours.

A yellow o1l was produced in which the oxidation state of ilodine
was 5 but the weight was much less than for iodine (V) fluoro-
sulfate. The products included 8205F2 and 8308Fé (identified by
infrared spectra). When the reactants were held together in an
nmr tube for aight days the final spectum indicated that a part
of the fluorine originally bound to jodine had hsen removed but
that the number of 803F groups attached to iodine had not
inecreased. Probadiy an i1odine (V) oxyfluorosulfate was formed.
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Only a few inorganic compounds are nown which contain

the IO2 group. Huirl prepared an addition eompound, 1205°2803,

- ra— -

14, P. P. Mulr, J. Chem. Soc., 95, 656 (1909).

-

which was later formulated as (102)2 82072 and presumad to

contain the cation Id*. However, recent work of Gillesple and

Sen;lor3 on solutions of HIO3 in stou gave no svidence for Id;

- e —— — - —— ——— — + ———————

°H. A. Lehmann and H. Hesselbarth, Z. Anorg. Allgem. Chem., 299,
51 (1959).

3R. 3. Gillespie and J. B. Senior, Inorg. Chem. 3, 4k0 (1964),

cations. Conductometric and cryoscopic measurements indicated
that zogasou was present in a solvated and polymeric form.
Todyl fluoride’> has been reported® not to combine with sulfur

trioxide to form icdyl fluorosulfate.

. — - —————- e

%. E.)Aynsloy, R. Nichols and P. L. Robinsor, J. Chem. Soc., 623
1953).

M. Schmeisser and K. lang, Angew. Chem., 67, 156 (1955).

4

Ok, E. Aynsley and S. Sampath, J. Chem. Soc., 3099 (1959).
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Peroxydisul furyl difluoride7, a substance known to be

a2 good reagent for preparing fluorosulfate38’9 has now been

—— - W+ ———— —— —— o

Tp. B. Tudley and 6. H. Cady, J. Am. Chem. Soc., 79, 513 (1957).
7. E. Roterts and G. H. Cady, ibid, 82, 353 (1960).
97, M. shreeve and G. H. Cady, ibid, 83, 4521 (1961).

S —— —— ———— - st &

used to prepare iodyl fluorosulfate from iodine pentoxide. The

lodine pentoxide was firs: dried at 150°, pulverized and placed
in a flat bottom reection flask containing a Teflon coated
stirring bar. The flask had a gide arm ending at a trezk-seal
and a neck ending at a ground joint by which it could bve

attached to a vacuum line. A large excess of peroxydisulfuryl
difluoride, seqsrz, was tranaferred to the flask by distillation,
then the neck of the flask was sealed shut while the vessel was
cold and evacuated. The flask was then allowed to stand at

room temperature for a week. During the first part of this
period the formation of bubbles of a gas (later showm to be
oxygen) was observed. After the formation of bubbles had stopped,
the vessel was held at 65° for two hours while stirring. As

the reaction ceccurred, the white 1205 disappeared and was repleced
ty a s0lid powder having a light yellow color. Pinally the
reactor was attached to the vacuum line through the side am

and the excess of Sequé was distilled away through the break-
seal into an evacuated cold trap. From 1.1056g of 1,0 the
weight of the 801id product obtained was 1.6995g. (Theoretical
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for IOQSO3F, 1.7080g.) The oxidation state of iodine in the
compound i1as found to be five (5.04 observed) as shown by a
Volhard determination of 1odine and an iodometric determiination
of the oxidizing capacity.

Found: I, 48.9, 7 ; s, 12.87 .

Theoretical for I0,50;F: I, 49.197 ; S, 12.43° .

The reaction involved in the preparation was 1205 + S,06F,
= 210,50,F + 3 O,

The 102303F was a pale yellcw, very hygroscopic powder
vhich wes stable up to 100°. At 120° it reacted slowly with
the glass container producing SiFy, 803 and & colorless oil
(probably IFB(SOBF)Q) containing 72.6,. I. (Theoretical for
IF3(SO3F)2, 32.2.5%.) The above products distilled away under
vacuum as the reaction ocourred. A bright yellow material
remained behind in the reactor.

Jodyl fluorosulfate reacted with the solvent when
dissolved in CFCIB, CHCI3 or CCIQ. Chlorine was produced even
at room temperature and the color changed from yellow to orange
to red. The resulting solution had atsorption maxima at 4600
and 3300 ] corrssponding to ICl and 012. An infrared spectrum
of the volatile products indicated 8205F2, 00012 and coz. This
behavior with the avove solvents resembles that of 1803F and
I(SOBP)B'IO Iodyl fiuorcsulfate was substantially insoluble
in fluorosulfuric acid but it dissolved readily with hydrolysis
in water, the iodine remaining in the (V)oxidation state.

T ——— e et —— s ————— . ~G— —

Audke ard G. H. Cady, This Journal
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Finaly crushed 102803F was packed into a 0.5 mm
Lindemann glass capillary inside a dry box. The tube was
sealed with halcarbon wax and after removal from the dry-box
was mounted in a large standard Philips powder camera
(radius = 57.2956 mm) having the conventional Straumanis
arrangenment. After a twelve-hour exposure using nickel
filtered copper X-radiation (XKQ = 1,54178 %), over forty nine
lines were oteerved and measured to within 0.05 mm. A second
exposure of two hours was also made. The camera was cali-
brated with a thirty-minute exposure of a standard (sodium
chloride, a = 5.63874 %). Calculations showed the ccmera to
have an effective radius of 57.208 t 0.027 mu. Using the
now calirzrated 102803F intense lines in the two-hour exposure,
the twelve-hour exposure powder spectrmum was measured and the
radius correction applied. The results are listed in Table 1.
A sample of solid 1205 gave a different powder spectrum and
agreed with ASTM Inorganic X-ray Powder File 1962, p. 99,

No. 1-0692.
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TABLE I

d Spacings From Lines in X-ray Powder Photograph

Intensity

8.)31
6.501
5.238
4.108
4.016
3.556
3.262
3.127
2.917
2.827
2.694
2.663

[ S N - - SR B S T

R

Intensity

2.596
2.532
2,376
2.335
2.256
2.153
2.124

2.064
1.974
1.934
1.893
1.815

< S - B 2 T o B < - B

(S A o B o B o)

R

Intensity

1.785
1.737
1.710
1.673
1.629
1.593
1.566
1.561
1.528
1.482
1.457
1.423

H = High intensity

M = Medium intensity

L = Light intensity

U A S A = B o B o T o T T B v R

2

intensity

1.351
1.331
1.296
1.268
1.248
1.218
1.205
1.190
1,163
1.141
1.134
1,128
1.078

t"‘t"t‘“l"'t"t"l“t"t‘t“t"t"t."



