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(Contribution from the Department of Chemistry, Ualsersiiy of washington)

THE PREPARATION OF DIFLUORCAMINOTRIFLUOROMETHOXY -

TETRAFLUOKOSULFUR(VI), CF,OSF\ NP,

by

Leonard C. Duncan and George H, Cady

Trifluoromethyl hypofluorite reacts ~ich sulfurtetra-
fluoride to fomm CF}OSFS(I’a) and (CFBO)QSFh(e). Ir oxygen(l)

(1) @. Pass and H. L. Roverts, J. Inorg. Chem., 2, 1016 (1963).
(2) Leonard C. Duncan and George H. Cady, in srint.

OSFQOSFS, CFjosquOSbs, anc CFBOSFh

3

allowed to react in the prescrice of NQF“ in order to lcarn vhether

a product containing toth NF‘2 and CF30 grougs sould be formad.

is present the campounds CF OOSFQOC$,

3

are also formed. In this lnvestigation CF.CF nd Sr, vere

This turned out to be the caae.'lTha reactica ray have proceeded

by a series of steps such as proposed by G. Pu3s and H. L. Robcrts(l)

with an initiation step such as

CF_OF S¥ F_C- SR ¢
3 + u‘)CB + 5

and then further stepe as

CF}O- + SFu—~)CF OSFu°

3

A S A
3 OSF,‘NF2 + Jle

2 3



and terminalblorn .0
”SFB--rﬁW%'~9:HE§F3
0% =5 O 0CCH..
2Cb30 ,.013 C}D.

e
posisions with reapect o each other,

The NF, and CP30 proups viere fournd to be lccaved da clis

.t

T IXVIR TRENTAL

Reaidtiorn. ~=Xn « tynleal reactior 3.3 g. a0 N Fy, L2 &,

of S&,, and 3.8 g. orf C..CF were held in 1 10 ce, honel reactor

y* :
;at woom temperaturo ror reven lays. Uhe tube was thin coenec

ané she volatile produc..s were segaruled bty fractlera . ¢odls-

tillution.(}) 'Thny vere . 11 order of necrcuclng.voli 1118y,

(3) @. H! cady and D. °. Slegvartik, snal. Chem., 11, 613

[
v
Y5
-~

' CFBOF, S1Fy, cor.a, Neivk ¥, 80 ?;3, 31?3'.,('.(:;3,

CF, 08 NF (~219). a1 the arove subutencen exczpt he ualcenti-

brsdra; 5 @

fied material and the lezst volutile procuct were fizatisded iy
thedir characterivtic Inrared 3pectioa

Properties of «.Sluoreanimyuri licromgthos o ireflaore.

A g et o -

LY

lecu.al

o e o w———

sulfur(vl),--Erxperimentil metaarenenbs g:ve an 3V

i~

geight of 215,1 compared to o molesular vefeht -of 24,1 calcviated

for CFjOSRQNFg. Densit..ces at five temweratures shoss in Tabde )

ccrrespend to a volwae ceefidctlent 28 cxparslon at 37 of 2,07 x 10°

5



whie L

Densliien of CFROSFMKI

= [

o

Temp, ° 0.9 3.8 L a7 3343

o3
Dens’ty g/cc 1,327 1.793 1.776 1,726 1.702

Vapor przdsures shown in Table 2 Irdlcate ¢ neat ¢f veperizat .on

from the Clausiuis-Clapeyroil equatlen >f 6.0 keslmoio, ¢ normul

; N J X B
boiling olpk of 29.27, mnd a Trouton constint < 2: cit. The

oF TN DA G e S gy
experimenial data f1¢ thes aoression log 2 o= }.ﬁ;, Y 074 3767,
Tawnls I
Tapor Pr2ssuper of €U 331 L7
. 5 2
r Tanp OKJ o Terny °!“

nm
104,00 . 257.1 G500 2 3.

Slar.2 260,0 NIT S 209,
85,9 . 2€2.7 G .8 201

204,14 209 .4 . 50,1 I T
233.1 27349 ). 9 20 4.
273.0 2754 SANPS 25,
C297.9 277.5 OO W5 207
b C279.,7 ST 203,

363.7 282,40 C 60,00 (02,n)
393.6 205,2
o3 b 286.3

The ‘nfrarec ape:bram ol CFO31dF, 13 show. ip

- Table IXI.



Tadvie I3l

Jofrarsd Spectrum of C&)(.':S.

Annlznacnt

(4)

Frequency, cm.

1271 ve CR satr

125 CP str

115, Ve CF

JZL U N

a1

(¢) J. H. Simonrs,

New York, Jol. IT, 1380, p. 56,

NP

(5) has NF Stretch {1 this Region, Il

>

Polo, J. Caem. Phys. 20, 17iC (1G5.)

Sr_Cl and

(6) 5

S¥.Dr have
Al

—— . - = —— -

- —

The compound ie& colerleses znd slovly rea

.1:6.

€ volatiles a"o

temperature forring (NC).
carried out ty aelghing t
this matersal with rolter potpssium,

Theoretical: nitregen 5.72%.

carried out by comparirg tl2 Inlegrated V-
areas of samples certalning kown veighi:

23,437 CF fucrine.
I.1‘9

CCl_F. Foun.:

3

flvorine. The Integratec n.m.m.

sarple of the compound irdice .ed that for

bound €0 carton, there vere 2,01 dound o
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bound to sul.ur. The total fluorine found: 71.17, Theoretical:

69.8%. Th: Flg n.m,.r. spectrum of CP OSFkNP2 at 50,4 ¥c 18

3
shown in Fig. 2. The SF portion of the spectrum corresponded to
the ci.-structure «! Which the Flg n.m.r, spectrum

war -hat of an A BCX) 2 system having the two Y atoms attached to

’

c 2
Tep-spy, *'¢ Jop.sp, More cstimated from both 40 and 5C.4 Me

r'srogen, The spin couplings J,. Jup. . » Yoo
NF SFA2’ NF SFB, JNF-SE' CP-SF

spectra (see table V). These coupling values were then used to
estimate the position of the S F rQsonance lines, and @ theore-
tical spectrum was calculated for an A EC model. It was found-
that the computed spectrum uas in fair agxeoxent ) '
with the S?k portion of the exporimental upectrum uhon the upin
coupling constants and chemical ahircn ehown in Table V were
used, The "spike" at 1ower fluld than thu WFQ rononance Wao
not identified. '



Table V

Flg Spin Coupling Constants and Chiemical Shifts

"Types" fluorine

atoms

for CF

3

J,cps

OSFuNF2 NMR Spectrum

ppm, - ppu,
difference for conpared Lo
the two "types'  the 0?3 group

'wor F atom: . : H-Hr . .6

.

R >
-1
9]

—
o |
a.

160.0
. 149.2 "

2.60
23.27

20065 e

Y . “140.0. '
X ,_ b : ‘1.0 ..:.:.. . . .g-. ,‘-'lg)g..u..-:
> ~;xi1:9;: ‘., ,:f12;§fa7?? | L % . .}1?5.7
P I U L1318, L
MR e T L L
v ;Y;;;BE;:\,-.EL?..22%3.Qj;f;,--;} q :*~-;; Yop e a
B2 R AR ' SR
| ...Y.::- c :2..-,1 e, .'. s '-,
Nitrogen - Y Ceellwe ) L



The proximity of the calculated uad exparizizitil speztra iucloates

that the prorosed struccure is orrect,

A comparison of <he

CP - SPF and NF - (R coupling congtants with .hose of related

compounds supports o structuse with a F3CO and an NPR_ group

attached to the gulfur atom cf the SFu Zroup

Flz Coupling

Corpounc

. (1)
(‘FJSF5

¢ (7)'
j0.?5 o

)

o. :‘F

I3

.(cif (C*BO)gfpu,g 33

. a(tﬁzumé)CF;'?uuée‘??,-f-3

.
¢ e
.

.

. (9) : R
| NP,SE, S

.

" rso_np.
.FUO}NFZ

10) .

Tav.e VI

"fype" Flucvine
© Coupling

CR, - SF

- .Au
IFZ - S?B

constants of S-F Conipcunds

Jﬂcpu

(7) <. I. Weryill, s. 'MJ”Jiixiamson, de L; Cady and D. F. g ers, Jr.,

J. Inorg. Chen,, l,.éls (1962).

(3) A. L. Iogothetis, G. N. Sausen, R, J. Stoda, J. Inorg. Shen,,

2, 175 (1963).

(9) These values were
reported by G, H,

Frocecedlings <Chem,

ob.zined (roa the spectrum of trls compound

Caly, D. F. Eggers, Jr., and b, "ittle,

S0, , H=O Feb, (1y€3).



(10) M. Lustig and G. H. Cady, J. Inorg. Chem,, 2, 338 (1963).

-SP coupling ccnstants in CF

The respective CF OSFuNP2

3 3
are of a magnitude that might be expected for a CF) group bound
through oxygen, interacting with sulfur fluorines at 908 and 180°
The observed NP-SF coupling constants are also within the range

that might be expected for a NF, group bounc directly to sulfur.

2
The ¢is structure of the compound is in accord with the reported
structures of other derivatives of SF6 foimed by direct oxidation

of SP,, cie-(FSOB)esFu,(ll) cl8-(P S0),,SF (32) 4ng cia-(CFBO)asPn.(a)

4 2t

(11) Jean'ne M. Shreeve and G, H. Cady, J. Amer. Chem. Soc.,
83, 4521 (1961).

(12) c. I, Merrill and G. H. Cady, J. Amer. Chem. Soc., 85,
909 (1963).
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