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are employed by Ezzell et al., U.S. Patent No. 4,940,525 to form copolymers with
15- TFE followed by hydrolysis to the ionomer form. Ionomers of the type disclosed
by Ezzell are suitable for a variety of electrochemical applications including the
chloralkali process.
Putnam et al., U.S. Patent No. 3,301,893, or in the alternative Resmck,

U.S. Patent No. 3,560,568, discloses a process for preparing

20 CFz—CFOCFZCFzsozF by pyrolysis of FSO,CF,CF,OCFCF;COONa. Resnick,
op.cit., forms a cyclic sulfone of the formula | (

O CFzCFgSOzCF(CFB) (H)

25 by pyrolyzing the FSO,CF,CF,OCFCF3C(O)F of Putnam in the presence of
Na;COj3. Resnick then reacts the cyclic sulfone (I) with sodium methoxide to
form CF, = CFOCF,CF,SO3Na which is then converted through a series of steps
to the monomer (I) followed by copolymerization with TFE and subsequent -
hydrolysis to the ionomer form. |

30 . . Putnam discloses the generalized reaction scheme
O
w1/ \ +FSO,CFRC(OF —»
. XCF-CF,

FSO,CFR{CF,0(CFXCF,0),CFXC(O)F
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wherein X is F or perfluoroalkyl having 1-4 carbons optionally
- substituted by ether oxygen, M is an alkali or alkaline earth metal
20 when y is respectively 1 or 2, R is aryl, fluoro-aryl, or XCF,— where X
is H, halogen, fluorinated ot non-fluorinated linear alkyl having
1-10 carbons or cyclic alkyl having 3-10 carbons, optionally
substituted by one or more ether oxygens;
the process comprising:

25 contacting in an inert atmosphere a cyclic suifone represented by the
' structure
(I)CFgCFXSOZﬁIF(CF;;)
i)

30 " wherein X is F or perfluoroalkyl having 1-4 carbons optionally
' substituted by ether oxygen
with
a composition comprising sulfonyl amide salts of which said salts at least
- . 50 mol-% are sulfonyl amide salts represented by the formula
35 (RSO;NMyp); yM' (V)



op. cit., forms a cyclic sulfone of the formula OCF2CF2SQ2CF(CF3 L_ | 25
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CF3SO2NNa , DesMart eau Pat ent _No. 5,463,005, discloses the copol'yner
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wherein X is F ggmy efﬁs‘lﬂ%?ﬁzl F&ll {tgr&acf‘t rbop‘rs%ﬁ tnla%goa‘{)dﬁén substi t ut ed

by ether oxygen, I.s an al I'Tne eart y is
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(II} into a monomer (IV) under conditions leading to a yield of greater than
50 mol-%, preferably greater than 90 mol-%, most preferably greater than 95mol-
% as compared to a yield of only 4% according to the art.
While Xue, op.cit., shows that a composition containing CF3S0;NNa,

20 when reacted with the cyclic sulfone (IT) will yield a small amount of the
monomer (IV), Xue does not provide enough information for one of skill in the art
to determine how to alter the reaction to achieve the much higher vields which are
required for practical implementation, generally at least about 50%, typically at
least ca. 90%. It is found in a preferred embodiment of the present invention, that

25 CF350,NNa; in purified form is highly effective in producing the monomeric
composition (IV) with, surprisingly, virtually no side reaction, to provide yields
of 50 mol-%, especially yields of 90 mol-%, most especially yields of 95 mol-%
or greater. The yield of the desired monomer (IV) depends strongly on the
concentration of the CF380,NNa, in the starting composition.

30 In the process of the invention, the dimetal sulfonyl amide salt starting
material (RSO;NMyp)3 ,M'¢ , (V), should, preferably, first itself be produced at
high yield. In (V), R is aryl, fluoro-aryl, or XCFy— where X is H, halogen,
fluorinated or non-fluorinated linear alkyl radicals having 1-10 carbons or cyclic
alkyl radicals having 3-10 carbons, optionally substituted by one or more ether

35  oxygens, M'is an alkaline earth metal, b=1 or 2, ¢=0 or 1, M is alkaline earth or
alkali metal when b is 1 or 2 respectively and ¢=0, and M is alkali metal when b=1
and c=1, with the proviso that c#1 when b=2.



25 contacting in an inert atnosphere a cyclic sulfone represented by the
structure OCF2CFXSQ2 i F(CF3) 30 wherein X is F or perfluoroal kyl having

1-4 carbons optionally substituted by ether oxygen with a goggpam DN .
conprising sulfonyl am de salts of which said salts at |east nol - % ar e

sul fonyl am de salts represented by the fornula 35 (RSOZHI\/D%}S[bM c (V) 2
I'~r wherein Ris aryl . fluqgra-aryl, . or XCF2- where X is H, hal ogen,
fluorinated or non- rlef?(‘}?lffl}‘r%éﬂa‘? %’%‘am&wl Wfﬁ%&r"'@eﬂ@ R4 pegflucredkylcar bons

or cyclic al kyladicaldiMastpréfarablydMds d61iea R0 RSis a@Rilhcromkity] raaiapt i t ut ed by
one or nore ether O-i(p{eg@

S,.1M i S an.al kal i.ne earth 5 nefal, b=1 or 2, c=0

or 1, Mis alkaline earlﬁta&sulg?r}&wmﬁ@?gl({/ gypde at 4 PHF“@"P%%%@&‘?‘%I y

and ¢ --0O, and>®kiprefarabdy preatet thian 9A%n nvstprafetabty greateniltah 96% 1Br ovi so t hat

1 wh =2. ; It G I.ng- i . L oy xtunhe: . reacting

S50 11 ng- Cper, PURKERY LEGML B d dr AR o E BN BELIRVRRIEE o1 %o
to 67C. As use%?nﬁlé{aéﬁﬁpzyﬁgﬁw'rsﬁV'I},é‘aﬂtatﬂ@St ¢ong alkalicorddichline eattametal | owi ng at

| east two conpe@Btaad bR aprotie fighidas fofd HasidPmhEae Wil dl} g?ﬁﬁg&g Ikoﬁgs g r one

R L TR A R kA SR
for OI;conv 1(_'ar ti ngs_uafonybe%mide Sﬂhfo?ﬁ?eta( idét) tHeleoiﬁ g/xa), afgfaﬁgg\t/)[ﬁ lsﬂ?éiﬁ? gﬁrﬂfﬁ{gﬁlylg 6 ons
52,09, 08 Y 21, 1y A0 BB oL B PRI 2,
4% accor di ng & XGE;-awherehis| I, helagenop-adivorinatett OMOﬁ-ﬁabrixaait?gllrﬁ]i’é&? :il%;p \rllM o
yield a sial | aeunt o tAC RohERyy Yot RE g S B cnough
i nformation fofPtSRaLyFubsiiuted hionerns mgre ethepoxsigens. T irchyidoide nuyaonsst afhe
i on 0 S OGSl e G 6 AR Sl
o 000 115 SPBFAITe A By rdser LePrElrEt HoMecom PREPRcebbR ey it on
that 25 CF3SO2diffani hydrides being fédtorthé &abﬁicg{‘dtlydiﬁérfaﬁ?%measﬂ in gr giduci ng af: Pieon
TR R e e R P
especi al | y yi ePigkerdly serlinm) C¥gSO,NH, is the preferred starting materiat for preparing the
preferred CF3SO,NNa; employed in the present process. The preferred aprotic
20 liquid is acetonitrile. Preferably, the reaction to produce the CF3S0;NNaj, is
continued until one or the other starting material is completely consumed and
reaction stops. More preferably the stoichiometry is adjusted so that only trace
amounts of either starting material remain when reaction is complete. Most
preferably, the hydride is added at slightly below stoichiometric quantity.
25 A particularly surprising aspect of the present invention is that the hi ghly
purified form of the dimetal sulfonyl amide salt (V) is reacted with the cyclic
sulfone (II) to form the desired monomeric composition (IV) in yields
approaching 100% with virtually no side reactions.
The sulfonyl amide and monometal salt thereof (VI) are soluble in the
30 aprotic solvents employed in the process of preparing the dimetal sulfonyl amide
salt (V), but the dimetal sulfonyl amide salt (V) itself is not. The surprising
insolubility of the dimetal sulfonyl amide salt (V) in aprotic soivents is not taught
or suggested in the art. The solubility difference is exploited to separate the
reaction product from the reaction mixture and obtain a composition comprising
.35 sulfonyl amide salts at least 50 mol-%, preferably at least 90 mol-%, most
preferably at least 95 mol-%, of which salts are represented by the formula
(RSOHNMy)3 M, (V), as hereinabove defined. Any convenient method known



ar greater. The yield of the desired nononer (1V) depends strongly on the
concentration of the CF3SO2NNa2 in the starting composition. 307 BnJm@eZUO&
process of the invention, the dinmetal sulfonyl amde salt starting

material (RSO2NWb)3 bMc , (V), should, preferably, first itself be
produced at high yield. In (V), Ris aryl, fluoro-aryl, or XCF2- where X
is H hal ogen i hat e orinate I|n ar aI radi cal s having
1-10 car bons wthgﬂtloflé’ésepﬁfagw S?lﬁ%‘ﬁp ng&%m?éf ? Qﬂﬁ?ﬂé‘dlnﬁﬁililéimﬂ:l y
substitut ed byemrniéugatiomand; distiletio35 oxygens, M is an al kaline earth netal,
b=l or 2, ¢c=0 or 1, Mis alkaline earth or alkali netal when b is 1 or 2
respectively and ¢c=0, and Mis alkali nmetal when b=l and c=1, wth the
proviso that c:t- | when b=2. 3 2 3 JUN 2004 Preferably, Mis an al kal

metal and c=0, b=2, and Ris a perfluoroalkyl radical. Mst preferably M
is sodiumand Ris a trifluoronethyl radical. The dinmetal sul fonyl am de
salt (V) can be made at a purity of greater than 50% preferably greater
than 90% nost preferably greater than 95% by 5 contacting a sul fonyl

am de or nononetal sulfonyl anmide salt thereof having the fornula
(RSG2NH)3_aM , (M), wth at |east one alkali or alkaline earth netal
hydri de and an aprotlc li-quid to forma reaction mxture which is permtted
to react to any desired degree of conversion up to 100% which is
preferred. In the sulfonyl am de or nononetal salt thereof (11), a=1 or 2,
M- is alkaline earth nmetal 10 when a = 1, M is alkali netal or hydrogen
when a = 2, and Ris aryl, fluoro-aryl, or XCF2- where X is H, hal ogen, or
a fluorinated or non-fluorinated linear alkyl radical having 1-10 carbons
or cyclic alkyl- radicals having 3-10 carbons, optionally substituted by
one or nore ether oxygens. The hydride may consist of a mxture of nore

t han one al kali or alkaline earth hydrides, or a m xture of alkali 15 and
al kaline earth hydrides. If preferred, the reaction may proceed in stages
with different hydrides being fed to the reaction at different tines.
Preferably R is perfluoroal kyl, nost preferably trifluoronethyl, and M is
preferably sodium CF3SO2NH2 is the preferred starting material for

. preparing the preferred CF3SO2NNa2 enpl oyed in the present process. The

.. preferred aprotic 20 liquid is acetonitrile. Preferably, the reaction to
produce the CF3SO?NNa,. is continued until one or the other starting
material is conpletely consunmed and reaction stops. Mire preferably the
stoichionetry:is adjusted so that only trace anounts of either starting
material remain when reaction is conplete. Mdst preferably, the hydride is
added at slightly bel ow stoichionetric¢ quantity. 25 A particularly
surprising aspect of the present invention is that the highly purified
formof the dinmetal sulfonyl amde salt (V) is reacted with the cyclic

4A
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Y A suitable temperature for preparing the dimetal sulfonyl amide salt (V)
will lie between the melting point and the boiling point of the aprotic liquid
25  selected. It has been found to be satisfactory to conduct the process of the
invention at room temperature. However, somewhat higher temperatures result in
faster reaction. In the most preferred embodiment of the invention, acetonitrile is
employed as the solvent at a temperature between about 0°C and 80°C, preferably
- between room temperature and 80°C, most preferably between room temperature
30 and 60°C. '
Aprotic solvents suitable for preparing the dimetal sulfonyl amide salt (V)
starting material should be substantially free of water. Water causes the reaction
to reverse, for example to form CF3SO,NHNa and NaOH, and provides a route -
for making z sulfonate instead of an imide. In a preferred embodiment, it has
35  been found satisfactory to employ acetonitrile having water content less than or
equal to about 500 PPM, with water content less than or equal to ca. 50 PPM more
preferred. Acetonitrile is quite hygroscopic, and care should be taken in handling
to avoid water contamination from the atmosphere.
5
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suf tll c;sent ti ﬁr:ggrf???%g% (gnég ﬁﬂﬁ’ﬁ\ Sr%etltﬁ?%d?h%‘%ﬁ" \ﬁ%ﬂat ic and
fIm imetalsuifony) %mda@alh 60, b‘é),mattmhmm bet t er
tS ha? }3 Ihe TH{ pustypihichds feadiX ecthet«emwmgehe ﬁremltﬂyﬁ&egﬁdne%&hfédt i 'egsltgﬁihf g; THE
ulita e | , | NJ
adi poni t%(?l egﬁlk)aﬁz%mlfer?ﬁ@e P&%‘fﬁsﬁ‘?ﬁéh%lpﬁéent@‘wgpogquyﬁmwv@np@er i ncl ude
ethers, DVF, (BVBChighyiebis, d@pmwsheﬁonmvaa@@ﬂmli&ﬂ apéi fhe 15 al so

useful . Any {I t A al one or, in provi de a
hi ghly puri f| forﬁo‘?@%eaghm ]ar-"q}sggl?elﬂyfnqﬁ' dae"%%iic"ge(’\?;h dﬂ?ré] hi ghly
purified preparat:on herein described are capable of providing (V) in purities of greater :
: than 95%. : :
25 The atmosphere to which the dimetal sulfonyl amide salt (V) is exposed

should be substantially free of water as well. Water vapor concentrations of
about 25 ppm have been found to be suitable. Higher levels of water vapor
concentration can be tolerated, but it should be understood that the higher the
water vapor concentration of the atmosphere, the greater the contamination during
30 subsequent reaction. As a general rule, the less water the better, in whatever form.
Thé term “inert atmosphere™ as used herein refers to an anhydrous
atmosphere having a water vapor concentration of less than about 50 ppm. It is
not meant to imply a non-oxidative atmosphere. Thus, the reactions herein may
be accomplished in desiccated air as well as in dry nitrogen or other non-
35 . chemically active gases. Dry nitrogen, however, is preferred.
Preferably, CF3SO,NHj is dissolved at a concentration in the range of
5-10% by weight in acetonitrile in an inert atmosphere such as nitrogen. At

‘higher concentrations good mixing may become more difficult to maintain as the
6



. active

formof the dinetal sulfonyl amide salt (RSO2NWb)3-bM, (V), greater than
95% purity, which is -readily achieved using the met hods Hegell ggscri bed,
is then 20 suitable for use in the process of the present |nveﬁtlo Ot
produci ng pure nmononer (IV) at-high yields, the purity of the nmononer (IV)
dependi ngwdimsmizy upon the purity of (V) prepared accor dpe&iyUst/34évd
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contam nati on durl n Subsequent reaction. As a general rule, the |less
water the bett er, Mamtginingdbe mertatmosphens Nabt inadiedwith agitasigneentinuing used

herein refer&ﬁz%@&a@ﬁmyge Elct@fﬂ%%ﬁhﬁﬁl?hgﬁ’é' Pﬂ(d?o Mnraf .
concentratio ess than about 50 8 i‘l ant_to |
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i n desi ccat edfthe&ﬁlMﬂof&Saduﬂndﬂme@héséﬁ@e@ledr dhfas floW sifmathem.cal ly
however, is preferred. Preferably, CF3SO2NH2 is

|t
di ssol ve coén%létﬁ ?\’{[ﬁgf"ra{?ﬂ"?n the range of 5-10% by weight -.n
acetonitri I e i n afh¢ awpuntafNxdphdded deperddsapon ithe mytoularAbquirdmepksesf the

t t the 6 2
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product begi NﬁHte@S‘FT6$ ﬁ?mﬁk@&qnﬁgl‘swﬂcﬂféb%g&%mm er €Fp5@;NHNe to
concent rati ogg Sr@ghﬁa tﬂaﬁeaéiomﬁs 1%9\%1slm= sQ Pe%’aréd%miscoﬁimﬁﬂité@t i on

nmay ef er ri traso i on, or
T T T ALy e B o e
avai | abl e f r beenMoondfhatiedidual, Nﬂilmtargelj?dﬁwhaa thd\dfych%ullﬁxad (ml)ﬁ@t}iehe | nert
- atnospher e, [ U|n t|| t he action is
~ conpl gte I n g%’lée Sosé%(rjﬂhourggﬂag egéljﬁ&éagﬁ %Pquj AP GO &1 i ned by
' any conveni efln the oWerhindoifrthé goatlietosachievishe ﬁmsifmﬂblet@"jﬁé)zmazef fective
di cat f

i'ndi cator o t}feﬁ%%ﬁxkg,ﬂf&ﬁ@ﬂ%f%&fﬁélb%@Eto*%%{arﬂgﬁe ggfagn@g%é é&ﬁﬁgn o

reactl on he anount

conpl eti
pa?}tjl culﬁi| r BRNFS gkt Naki wilhbe fidlvcansumed cEmplayans a ﬁﬁﬁ!’i excess
" over the stOtcpfesmfrﬁﬂremhaﬁre@tﬁpletﬁcon%lam{énafﬁwe&mgmhgbﬁcygsagummoof the

CF3SC2NH2 or CF%SWZ N?’he soluble residual CF3SO,NHNa is easily washed away from
the insoluble CF3S0O,NNa,. _
The dimetal sulfonyl amide salt (I) may be dried under vacuum at elevated
25  temperature, but the user must be aware of the possibility of spontaneous and
violent decomposition of the material. It is highly recommended to never handle
this material in a totally dry state. It is highly recommended to keep the material
wet at-all times. It seems that the smaller composition CF3SO;NNa; is less stable
* than the compositions of higher molecular weight like C4FoSO,NNa,. A suitable
.30 temperature depends upon the specific composition thereof. The preferred
- CF3S0,NNa, should be dried at a temperature preferably not'higher than 80°C,
most preferably not higher than 65°C. Certain of the compositions of the |
invention, including the preferred CF3SO,NNa,, have been observed to undergo
certain decomposition aggressively when heated to the decomposition threshold
35  butit has also been observed at one occasion that the preferred CF3SO,NNa,
undergoes spontaneous and violent decomposition at room temperature. The
compound is moisture sensitive and must be handled under anhydrous conditions.




CF3SO2NNa2 . However, this | eaves CF3SO2NNa2 so prepared stfi |
contamnated 15 with insoluble NaH fromwhich it nay be di ff?c’;hIJUNt 0004
separate. However, it has been found that residual NaH is largely inert to
the cycli WOGIMETE (11) in the process of the invention areCT/Usa0@r oduct

th f, t | V), th h hand, if th | ist

achi ove the ot EAEr T RR0RG piocthismaphpussmerhi mmaable, ipd posemiabyablechiar

bel ow t he st doehplosyedecomapusitiun. maybe enpl oyed to 20 ensure that the NaH
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under vacuum at el evate t enper at ure [ e user-nust aware of the
possibility fe@ﬁ%ﬁl’ %“iﬂ&fonﬂeméhsahmmmmwbmmmﬁm al. It

i s highly recesstions étlolving féRluah@nding mithiig. Wi dyalic étﬁfoﬂegﬁﬁ,‘# }sy dry
state. It is hgg%\{ Eecom‘rendedto keep the materral wet at™all tines. It
seems that tHe Y& conposi'tion CF3SO2NNa2 is | ess stable than the

_ ;:orrposi%ions of hi Tiereactinneafiuhacyokieisgtfond ﬁﬂﬁ&hgﬂﬁﬁ&tﬁpdﬂkﬁﬁ%d aﬁﬁﬁ%ﬂ@ﬂ’ﬁ -33 .
enper at ype - ific composition therepf. The preferre

CF3Boonna” s o ItEoAnein 15 SRRSHICE €2 TR B i e pvalitanBbne fan soc

nost pr ef er atd Jandtinitherage ofRIC ©3€7°Copreferablyp20°Chie 508@pBwbtd ons of t he

I nvention, i j ed to

i nvent i | emigerafifie hBCHRNTHEId r%ﬁé%rg%@%&sﬂ,?%@g?m&

undergo certain. decor%(f Ition g‘? ressive
deconposi t i orfRFHoBIAls vl aghieved attgmpsaratureyehove spem tereperatureone  occasi on

that the pref erredTKFRoCRANAte iHvetionqRsy BPRIHIANLA UPhRRHsehce bE R inert
deconposijii on; af 4 E_{%gm t epperat ure. ﬂgﬁbe coppound. i s, O sture sensitive and
nust be handl'&f ungel ARy P FECERRUFAGG Felione, whichjsfayides roam 01/ 47872
PCT/ USOQ' 340 7iemptraturs, is pravideddo ehaitre shificpmothixing nBloweeers e plefiérrednat abl e,
and potenti al dopdssiRhée Ve jtion .ln the process of the
i nvention, the d?_ et a?ltog 6%319’ 5 n | Ingéhdﬁé)gl @gﬁ% g?%fmenglﬁgﬁiafpg%u% F#ﬁ‘lﬁ*‘?’%‘i‘:‘?ﬁlbove
described, i <CTé@HpligaMs#ra Wllﬁ%]é feruseias apdandroliquid mediung forrthé presbssyofithe h
agi tation to ihoédtidnh thedguircRibnf it WBF dtficC BERAG1d j ly the
~dinet al Bl f \%]ﬂ\é am. de sgd%é éng I S. neat cti?n or equu?igt%n#merﬁﬂeeggéi ctlgé)
reactiongin 0 B3 {3RAY %*Pﬁ‘fi?sﬁ%lvﬁhﬂ’é@%qmqfﬁ’“% pet tos/ NaF bysqupdupte (11),
X : fs plr ef er atol thatfit caiheastigbe ﬁitend@i‘ff.tmg&walliqéicﬁ%é @tﬂ@rs?i'ﬁ@luﬁﬂ% THIFE! al
sul fonyl am - s conducted Ln an i nert afnosphe at’ a
t enperat ure ﬁ“ﬁ%’a&gﬁ’eﬂé&éﬁ qndgyftplanes. Kthers g E@F‘?ﬂ?‘e}q‘iwah@"“;’ & of OC to
67C, pref er abngst ppefered BasfouRdosmprisingty, that acetonitrile which is preferred for
' preparing the CF;S0,NNa, starting material, is less preferred for use as an inert
25  liquid medium for conversion of the cyclic sulfone to the monomeric composition.
And, conversely, the ethers which are not highly effectual in preparing
CF350,NNaj are preferred for the process of the present invention for conversion
- of cyclic sulfone to the monomeric composition. , '
, The reactants are preferably agitated in order to provide high interfacial
30 area for the reaction to take place so as to provide the desired high product yield.
While the manner of agitating the reaction mixture is not critical, agitation should
maintain the degree of homogeneity in the reaction mixture needed to ensure the
desired level of conversion. Suitable means for agitating include, but are not
limited to, shaking, stirring, blending, ultrasound, and microfluidization.
35 Reaction time will vary depending upon the particular reactants involved,
the temperature, the liquid medium employed, and concentration of reactants, and
the degree of mixing or agitation. It has been found in the preferred embodiment
of the invention that reaction times of about 2 hours generally suffice.
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tenperature has been found to provide satisfactory results, although higher
reaction rate will be achieved at tenperatures above roomtenperature. The
process of the invention may be conducted in the absence OfZ%‘JJIIIe?ﬁf}I 15
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and the degrﬂeeradofﬂandlﬂgalﬁlhnaﬂhhﬁlblmrdehcf&ﬁﬁlp@ﬁﬁﬂnﬁ%@lﬁﬂhﬁz@@w@f eferred

.embodi ment reaction times of about. hours general |y
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 athyl ener vy CRRRa B St o el BB RN SR o e oy be
= enpl oyed 2toher"lafIzﬁl"IVIall' s thecpal yaesc h@mmsltumrmpybp;rbmémqhdmﬂl uoTHEItay! vi nyl
“ethers, et hylf86mpligt fonfe ! Ik @RBomehE bf hg@grgnﬁtcmﬁ%‘éﬁﬁon ¥6-@%Jrﬂe‘&e”e

quorlde or viny b quorld he nonomeric co tion prepared

process of t HEMARPA GoBMeTted, into,fhe geiddomp Soligwiag theteachingsraf @ﬁSMﬂrt@éu,l de, .
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25 | EXAMPLES
EXAMPLE 1

CF 3SOZNI-iiwas purchased from Tokyo Chemical Industry, Portland,
Oregon, (TCI) and dried and purified by two cycles of sublimation under a
vacuum of ca. 10 Torr, employing a water cooled (~20°C) cold-finger, and an oil

30 bathat 80°C. Anhydrous acetonitrile was purchased from EM Science

Gibbstown, New Jersey, slurried with P,05 and distilled to ensure dryness, and
stored over molecular sieves inside a dry box until ready to be used. Sodium
hydride (95%) was purchased from Aldrich Chemical. _

Inside 2 model HE-63-P dry-box (Vacuum Atmosphere Company,

35 Hawthome, California) having a dry nitrogen atmosphere, a round bottom flask

was charged with 30.003 g of the sublimed CF3S0,NH, and 750 ml of the dried
acetonitrile. 9.003 g of the sodium hydride was slowly added over a period of

60 min while the reaction mixture was stirred with a magnetic stir bar. The
9
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purchased fr agaAbicue Hoﬁﬁmﬁ-ﬁﬁﬁeﬁmW€§%%0$§ a&ﬂ ﬂﬁg«ﬁﬂ@é@n
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at motheFi C@%ﬁﬂ%ﬁhﬁggﬁ%ﬁpffpmﬁm‘ i aéﬂ&hgﬂdl%tﬂhtﬁbﬁkgﬂ%x@cﬁﬁiohhmg%m i med

' Anoi 3 Qo ik L e

CF3SO2NH2  andil fafiprdac@imi( D3 diokgd Af&?@hg?, ﬁ% S’JF%S(”)%%N,Q’{Z g%gﬁélilgggfeﬁ

hydri de was dded over a period _ "on .
Yt ﬁs?dgr‘ﬁ% ch‘i"?’?"a magnetic stir bar. The 9 23JU ?npjh WO 01/ 47872

m xture was _ _ :
PCTI USOO 34074 t 30ifegrams oEprotiutthiecre 4sulite@NTHE Blodbst de@_ﬁx’h?gs}ﬁatfl'i% 21.6Cto

: A ; m
Ferperat yr o PorE g5ttty B ARE ord 8% 0 s " he reacti on medi um had t aken
" on an opinue " cr elirps beagrpebseredaf onerdeaasiohuhathies prefirhid CRLSOMNLAL !Sve of
- the evol uti oanddrgdes QP&&%bqu‘é‘%d Ig'gmpgmitg}%;;rgg&ttggpgga&g mdits
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. EXAMPIE 2 -
25 Inside the dry box of Example 1, a flask was charged with 5.142 g
C4F¢SO,NH; made from C4FoSO,F and NH; according to the method of
MeuBdoerffer et al, op.cit., and 100 ml of anhydrous acetonitrile prepared as in
Example 1. 0.784 g NaH (Aldrich) was slowly added over a period of 5 min. The
" mixture was stirred at room temperature for 24 h without observation. Insoluble
30 C4F9SO)NNaj had precipitated at the bottom of the flask. The reaction mixture
was filtered through a glass filter (fine porosity) and the white residue was washed
three times with 50 m] of anhydrous acetonitrile, The residue was collected from
the filter and placed ina Schlenk-ﬁask. Afterwards, the material was brought
outside the dry-box and dried under oil pump vacuum (10-3 Torr) for 24 h at an
35 oil bath temperature of 65°C. C4F9SO,NNa; was only handled inside the dry-
box. 4.37 g of product were isolated.
It has been observed at one occasion that the preferred CF3SO,NNa,

undergoes spontaneous and violent decomposition at room temperature and it is
10



I nside the dry-box. The white solid was washed three tinmes with 100 m of
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an 35. oil af pdamplet- %§&0g@£s dms.lcbmmmsidwaaﬁaddwi de the

dry- box. 4. 36f@miﬁm@ﬁdﬁ&nﬁﬁitﬁré SREBH of t one
occasi on that1 tnn‘%ﬁ%‘&lrred .CF3SO2NNa2 ' ur? 18’?‘13}3221‘ ﬁ‘é‘@ g%é gr? vi ol ent

deconpesi t4 on -a & KEEHOR JXtusg,ras stiped atmowrtmrammnh a3 JLINI 2UU4
. PCT/ USO0/ 340 Teiagnitic stfrdae. A@wemﬁﬁhnﬂednmg e fludfive tiilg bBRAEREIA by | NSt ead

to keep Qb ANMR 1§1lfﬁep§diﬁﬁmn§}caﬁng com;%?e conversion, thereby forming a mixture
of C4F9802NN32 In acetonitrile, contaminated by some residual NaH.
EXAMPLE 5
In51de the dry-box, a round bottom flask was charged with 3.051 g, of the
CF3SOZNHZ made in the manner of Example 1 and 100 ml of anhydrous
25 . acetonitrile prepared as in Example 1. 1.068 g of the NaH (Aldrich) was added
slowly over a period of 5 min. The mixture was stirred at room temperature for

26h inside the dry-box and checked periodically by fluorine NMR until no
fluorine could be detected.

kL

=l
-

7 EXAMPLE 6

30 As in Example 1, a round bottom ﬂask was charged with 3.082 g of the
CF3SO,NH, prepared as in Example 1 and 100 ml of anhydrous acetonitrile
prepared as in Example 1. 1.134 g of the NaH (Aldrich) was added slowly over a
period of 5 min. The mixture was stirred at room temperature for 16 h inside the

~dry-box. No fluorine could be detected by NMR.
35 EXAMPIE 7
THF received from Aldrich was refluxed and distilled from sodiufn metal

to provide anhydrous THF. As in Example 1, 0.646 g of the CF380,NNa,

11



EXAMPLE 3 Enpl oyi ng the reagents and equi pnent . of Exanple 1, inside the
dry-box 5 3.123 g of the sublinmed CF3SO2NH2 was di ssolved in 100 m of the
anhydrous acetonitrile in a round-bottom flask. 1.127 g of the sodium

hydri de was slowy added to forma first reaction m xture. § b of NaH
t ook place over a period of 10 min while the first reacti O%Aﬁﬁm\fu?@l’was
stirred with a magnetic stirring bar at_roomtenperature. After 3h, no
fluorine coul dpi?@ar(?gt"égﬁélﬁplﬁﬂ WarsuspaRdedhing 20 mbokide thusameriaradi anhy duoys

conpl et e conveTSIFONTRE cy¥hidStlEdid? t 0 CF3SO2NNa2, thereby forming a m xture
of CF3SO2NNa2 and acetonitrile, with sone residual NaH  EXAMPLE 4 | nside
the' dry-box of Exanple 1, a round bottom flask was charged with 5.027 g of
the CAF9SO2NH2 made from CAFOSO2F axiiF,0FSGLIRCHLNg to the 15 nmethod of
MeuBdoerffer et al, op. cit., and 100l of Janhydrous acetonitrile prepared
as in Exanple 1. 0.890 g of sodjum hydride (A drich) was slowy added to
forma firs? r&aephishaserfrom the Skangha bnstibite ofPreavisichpmistry. dhematerppns od of

10 nmin while tRgelvRauhd@We MhMipR: Withis ¥ At Wih a
magnetic.stir E;ag. Af h&r (ﬂ%%?h o? sti #gnl'é%ilﬁ%’st?’ﬁtaﬁ%@?ﬂﬂe&ﬁgﬁﬁfgﬂ%%%gg%ﬁct ed by
19F 20 NMWR in tREssBPOP Rt %P%‘é?ﬁtﬁgw&%}ﬁﬁ‘lﬂ&”é wasddedsatspomderapBie or ni ng
a mixt ure of mes&mgaai mgam;mmth ahﬂagnetﬁpsgirr@ai. nﬂ%@dadgwnmmﬁé esi gual .
Nai |l . EXAWMPLE ide the.dry-b a r.oun t as charged wit
3051 g, of themtEIERIRO R el R O SR eand Shef 0w of

- anhydrous 28 . atwedti precipgatpirdicativd ofitheileFEapmidect. Afted30mtn. g BNMREn NaH .
(Al drich) was aél o%!ii?x‘f’(% v, i 0 ] RX&Hre was stirred
at room t enper gt Et_?{e% For %ﬂ% ?ﬁllg]?lrde g%e_%gg{/quodgzg%)ﬁ@%gpéggberi odical ly
by fl uorine NVR unt ilhegepction gixturrewessentifpgeddfer 2@ mir andthanBe@ns:d30 As in
Exanple 1, a reuddgioblagdfifdrasikh Wesiuasress. Wil olai08 et @oliundsF3S2NI 12

prepared as in_Exanple a 00 ,m_of..anhydr o nitrLl epared -as
in Exanple 1. f?“l'ﬁlglg) an%%xetsﬁghtﬂxaﬁilemr8§1p%%3v¥§/\éréel@a§§§t’§la5w;-jTgvéﬁf MPeri od
of 5 mn. The rvasuwum éornddh. sYieldeak 5657 gom tenperature for 16 h inside the
dry-box. No fl uogi It dap.e &NBS f\. TH cei ved

f rgm Al drich m%ﬁ?ﬁ@%sﬁ#ﬁgﬁﬁ o s%ﬁmwgﬁﬂ}o%gf%&%e
anhydr ous THF. (Bs3Fa-36QppmdéC12F)0- 646 ppraf-12h8 poRIdc2NNAR 1F), -289.7 phin2004
prepared in Exappbe), lizgespsHsperded in a 50 mM of the thus prepared

anhydr ous _ EXAMPLE 8

20 Inside the dry-box of Example 1, 1.200 g of the C4F¢SO,NNa, of
Example 2 was suspended in 50 m! of the THF of Example 7. 0.981 g of the
cyclic sulfone of Example 7 was added at room temperature while stirring the
suspension with a magnetic stirring bar. The reaction mixture turned clear during
the next few hours and a fine powder started to precipitate. 19F NMR in d8-THF

25  taken after 120 min showed the formation of CFy=
CFOCF;CF,S0,N(Na)SO,CF,CF,CF,CF;

The reaction mixture was centrifuged for 20 min and then decanted
through a glass filter with medium porosity. All volatiles were removed under
vacuum and the slightly yellow residue was dried at 100 °C at 10-3 Torr oil pump

30  vacuum for 24 h. The yield was 1.685 g of CFy=
CFOCF,CF,80;N(Na)SO,CF,CF,CF,CFy
19F NMR in CD3CN
(CF,AA’=CFBOCF,CCF,PS0,N(Na)SO,CF,ECF,FCF,GCF;H): —80.4 ppm (H,
3F). -82.4 ppm (C, 2F), -112.7 ppm (E, 2F), -113.6 ppm, -121.6 ppm (4, 1F, A’,
35 1F), -115.9 ppm (D, 2F), -120.4 ppm (F, 2F), -125.2 ppm (G, 2F), -134.7 ppm (B,
1F).

12



THF. The cyclic sulfone OCF2CF2SQ2CF(CF3) 1 -1 5 was purchased fromthe
Shanghai Institute of Organic chem stry. The material as received
underwent rmnultiple spinning band distillations, and was condensed fr ﬁl;n
P205. 0.900 g of the thus treated cyclic sul fone was added @& 3r didlh <0
tenperature while stirring the suspension with a nagnetic stir bar. The
reaction m xture turned clear indi catln co Iete reaction of the
CF3SO2NNa, and a fine powder 180ME IVE MiPhEilat e i ndi cative of the

NaF by- product. Aft ghsiddthed —boi\d lémaﬂ&k%cﬁ giakd Wil 9 oﬁtructure

CF2 = CFOCF2CF 3.,.The reac tu entri ed for
m n and then dﬁgé@wafﬂr%?ﬁ@ﬁ?a&% f#a&?@&fwﬂlh‘@m@?h 818%41%y Al l
vol ati | es wer e (Akirizhpahd 20t of&ﬁgdmm TRF (AidricH; digkitled offelal rﬁ&Val)eEFhéue was

e o A e

3F), -86.0 ppmthirongle&ylass filtd (fnppenosity)2 The fidipate (vas collected'in a fiayk aﬂdll9 7 ppm
(D,. 2F), -13 %ﬁ&gﬂ?gﬁt& N e dé:%r-b]pgxéxq'ﬂoﬁre%tswerle %%d%ggerﬁfa)fmnﬁél ¢ T%f\ﬁpl €

1, 1.200 g of t uspen t he
THF of Exarrpl e 2N ﬂB’ rgﬂﬁuﬁwéi’rhftaﬁ@toé?cplfef%hﬁbh‘é SﬁﬂEQéﬁ%lg@ﬁ"rmOB@ﬁed at
room t enper at UnGF, s N@MWéxélré@vEﬂaﬂ cOYEES $il0rd 9id R o@tlﬁ@:ﬁﬁﬁhgﬁlaﬁriaﬂ ring
bar. The rfj t;lﬁlteé@] ature@iurng Lt ur| ng he ne “?lw hours and a
fine powder st Sl Wgs Prought 1p Ry -Pow apst ofanfiydrons af t er 120

m n s_howed_ t he abannmmlbmr@ﬁddéﬂbscaxﬁm‘s—’ﬂ@ﬁec)tm&(@BQSE%%%GESI@Z@FS The .
Cracs (11 ter wensREmaant ThaBaidhPhs 60 plitdhef s AR AREIK Aol ¥, o
and the slight |oyﬂsy@slngm/tm@ﬁcaﬁ@lld/a;guldrheeﬂpswedmahescdunqm Bwasnet oi | punp

?ég mvgg ngnSf or ?aﬂteﬂl teHN8 s¥adte tﬁi‘@l%sﬂiu@qgls\l/%mﬁf e %eaa assume that less than 10%
I AL S

( CF2AA CF
-82.4 ppm (C, 2bdm tethpéattiropm (E, 2F), -113.6 ppm -121.6 ppm (A IF, A,

35 1F), -115.9 ppm (D, 2F), -120. 4M@E§Aﬁﬁ—ﬁppm (G 2F), -134.7
ppm (B, 1 F). 12 2 3 JUN 20 COWPA
Following the procedures of Comparative Example 1, inside the dry-box,
the round bottom flask was charged with 0.866 g of the CF;SO,NHNa of
20  Comparative Example 1. The material was dissolved in 100 ml of anhydrous
THF (Aldrich; distilled from Na metal; stored over molecular sieves inside the
dry-box). 0.171 g of NaH was placed in the SRAD. After the required
connections were made to a gas collection tube, the reaction mixture was stirred at
room temperature and the NaH was added to the solution. No obvious reaction
25  could be observed. A total of 113.3 ml of collected hydrogen would represent

complete conversion under normalized conditions. The gas collecled as a
function of time is shown in Table 1.

TABLE 1

Elapsed time Gas Collected estimated %

(after addition of NaH) (ml) conversion
0 h 45 min 4 35
2 h 30 min 10 8.8
5h 45 min 10 8.8
21 h 45 min 18 15.9
26 h 15 min 25 22.1
32 h 45 min 28 24.7
47 h 38 33.6

13



I nside the dry-box of Exanple 1, a flask was charged with 0.93 g of
CF3SO2NHNa prepared by treating CFSCO2NH2 w th NaOH, 0.135 Ngla#é 04
~(Aldrich) and 20 m of -anhydrous THE (Al drich; distilled off hl‘!a% .' The
5 reaction mxture was stirred for 4 h at roomtenperature and was then
filtered through-aglass filter (fine porosity). The filtrate was
collected ind4@lf1%mkn and brought outsi dd3the dry-Bbox. Al B8golventg were

removed under, um (10°3 Torr and the_residue S hea To 65|C for 24
hat 10" 3 Ton '53\%&5\, S* {504 mﬂfl\ }—of FgZQm'\"—"\la—ﬁpeJ-eégg-er_ad,__

corr espondi r@4ﬂn439mnﬁ %of t he starti ng F8terial. 10 The déPed naterial was
br ought intd e box and 50 M of anhydrous adetonitpjl.e weréejadded
because it |§t621u43§{é%% et—that-—CF3502NNa2 .}3§ sH-ghtH se1 uﬂ g H—TFHF. The
maj ority of [tHé Hemérial was diskol ved i #5the acetdnitril 5§74nd  onl y a
slight trace 9% 12 solid could be observee}gl n the sgluti on69bt was not

attenpt ed t g—separate—thtrs—restdpe—t+t—shout-d—be—sgfe—to—assure—that | ess

than 10% 15 |d£2thhkd mFBSCPNHNa _haje been &nverted tlo CF3STPRNa2 aftler 4 h
in THE at nqagi4pe at ure. COVARATI VE 1FAVPLE 2 Hol | OWI 59 3t he prccedur es
of Conparat i vc :xallplt: T—nsiderthe—dry- UU)\ therommd—bottem+task was
charged witH 182866 g of the CF3SOPNHNa 0f1420 Comparlative 18%&nple 1.| The
material was dissolved in 100 m of anhydrous THE (Al drich; distilled from

Na netal; stored mﬁrrembﬁws%mgle@émem&m?s hthBomdbip bae. Bnel71 g of NaH

was pl aced int r connect i ons were nmade to a gas
col | ection tdﬁfif“of‘ﬁgptf &’Q%A%HOBﬁhW%fl?ﬁgﬂ%g‘%u rred at room tenperature ‘and
t he NaH was added RSERVIR (351 lug;i5068. mido];dbsomtisvaserdded tmh25oleﬁel§sd be
obeerved. 54 (ol alithoud, OudhEPLMAELA® DALSBSR BN goprgsent
functi on of ttemperptire Hagdeactipnraiure urneelpd. 1\ En%p@emltuﬁimfomsd C8hl ect ed
estimated % (qiReda n%ﬁéibvﬁé &meea‘eduﬁa)(msmmag%éfo%a&rhoﬁﬁe g}daﬁét 52N 30

m nl08.8 5 h 4 % 45 m nl1815, m n2522. 1 32 h 45
M n2824.7 47 F2C (CF3)OCFZCF2802N(Na)SOZCF_; and excess PSEPVE.

3
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13 2 3 JUN. 2004, 49 h 15 nin4338.0 53 h 30 m n4741.6 84 h 45 mi n5346.9
86h45m n 5548.6 97 h 15 mi n6557.5 118 h7869.0 122h15mi n 8575.2 139 h 45

m n110019142 h114100.5 The reaction was conpleted after six days at room
t.enperature. The reaction flask was brought inside the dry-box. PSEPVE
(2.511 g; 5.63 mmol; DuPont) was added to the colorless 5 rga igﬂ {n'xture
that contained a white solid. After 10 mn_stirring at roo% tm 8 ure,
the reaction mxture turned clear. A f%IMseci pitation forned. An  NWR
sanpl e was col et 8@lawheé®is: 1 h showi ng the formation of the product

- CF2=CFOCF2CF( CF3) 2CF2SO2N( SRCF3 a a excess PSEPVE, 14 CL1549 2 3

JUN 2001, CLAIMB \?\v?gt cixé’r%‘ieéﬁ ﬁlgk"%‘?g i a s3el r%??é%éﬁ%ﬁ% Pl igomametic j o ¢
great er than S5@muusitinaeprosemieelrbycthe fommiesi ti on represented by the fornula 5
( CF2=CFOCFZCFXS2N(M S2R)y wherein Xis F or perfluoroal kyl having 1-4

carbons optionally substitut b t her I.s an al kali or al kaline
earth netal 10 when "y" is regg&?ﬁf@@ﬁﬁcfgé%ggﬁbﬁ£$§1aryI, fluoro-aryl, or
XCFZ- where X is H, halogen, fluorinated or non-fluorinated |inear alkyl
having 1-10 carbons or_cyclic alkyl having 3-10 carbons, optionally -
substituted by one or YBeBineX isdf ovpsyguerealkyhzavingocé sarbonneptiosplly: 15

contacting in an inertsakameANS @hed okysdn M S4hkAAS dr%maﬁﬁ@@&rﬁﬂnﬁm_the

structure 2CFXSQ2 C . Wherejn Is E or perfluoroal kyl having 1-4
car bons opié onal | y wﬁérg‘:ys’)ls respectively 1 or 2, R is aryl, irluoro-aryl, or )¥CF2— wherg

X is H, halogen, fluorinated or non-fluorinated linear alkyl having
1-10 carbons or cyclic alky! having 3-10 carbons, optionally
substituted by one or more ether oxygens;

the process comprising:

15 contacting in an inert atmosphere a cyclic sulfone represented by the
structure
Cl}CFZCFXSOQC!ZF(CFg,)
- 20 wherein X is F or perfluoroalkyl having 1-4 carbons optionally
substituted by ether oxygen
with

a composition comprising sulfonyl amide salts of which said salts at
least 50 mol-% are dimetal sulfonyl amide salts represented by the

25 formula (RSO, NMp)3 ,M'c,

'  whereinR is aryl, fluoro-aryl, or XCF,— where X is H, halogen,
fluorinated or non-fluorinated linear alky! radicals having 1-10
carbons or cyclic alkyl radicals having 3-10 carbons, optionally
substituted by one or more ether oxygens, M' is an alkaline earth

30 - o metal, b=1 or 2, ¢c=0 or 1, M is alkaline earth or alkali metal

‘ when b is 1 or 2 respectively and ¢=0, and M is alkali metal
when b=1 and c=1, with the proviso that.c#1 when b=2,
thereby forming a ring-opening reaction mixture;
reacting said ring-opening reaction mixture at a temperature in the
35 range of 0 to 67°C. -

2. The process of Claim 1 wherein M is an alkali metal and ¢ = 0.

15



20substituted by ether oxygen with a conposition conprising sul fonyl am de
salts of which said salts at |east 50 nol-% are dinetal sulr,f anyl,. am-de
salts represented by the formul a (RSC2NWb) 3-bM ¢, wherein R i¥s a‘ry"r““
fluoro-aryl, or XCF, - where X is H halogen, 25fluorinated or

non-fl uori nated | i nmearTialdfydest O GRHH (RN eV al kyl
radi cal s haV| 2&%} 10 Caraﬁﬂgnses opti onzlvp%yggg\s%ﬁgﬁo‘?%hg@%l&]lg‘uﬁr%lrlg et her

oxygens, ns PRUPR éfSBQ?t’tt‘Hc%Yﬁq SIEe®r 2, c=0 or 1, Mis alkaline

earth or aI kaI| nmetdl Thegirodess sf Clabh 3%@@@@%\/@&&0@% £=0, and Mis
al kali netal 30v\he (}J}gand C o that. c & 1 when b-2.

Vi
thereby forming a rin ﬁ’éﬁﬁeﬁﬁoiggﬁl d’#’eﬁ‘? E?ﬁﬁs reacting said ring-opening
reacti on nmidxture at6.a Themqpeseas of Elaim 1tWimré35|aBJlegﬁ 90fmd]-%©f§a7iﬂlbal& alhle process

of Caiml whegeRiMahid lgqi 3 ﬁﬂﬁ The process of
Claim1l wherein RHy ' tﬁg%%g% ; hl ca E @i I\I}é‘l?}bM‘a‘r bons optionall'y
substituted by et he? obigguacesgof dr‘ﬂ@@g ablfeam%lmmlé%wiﬁemélcpcli% is .

trifluoronet hﬂulfon@hasﬂh@nl@éﬂfé@t%& t@iwﬂrﬁ%b%@né’"&ﬁﬁ fisftioh.is F. 5 6. The
process of Claim1l e](:]hel n at | -% of said salts are sulfonyl

ani de salts represefit el?}"‘feﬁ%o Ffﬁllafugﬁ‘?’émﬁ?ﬁ‘}lg anpertliquimegivpe s s of
Claimi V\/n!é)rd eiwhigh séid aisifz-dP@ning Iredkiioh neiut 1@Y@rhieﬁ an&%afctbﬂef hzci:ls been Curther
converted to sai n r Ltison. 8. ce aim1l further
conprising an iner [@I ?Q%ﬂdgﬁéﬁ" ﬁf 8%1— |S§1 ‘%‘%{ﬁq‘f*aﬂﬁﬁl}ﬁ%mﬁg"?‘féactlon :
m xture is forfﬁ@athmgtonpamwmgglfefhhs, pitriles siimethylhldib i anfiédseadil sai d i nert
liquid medium dgreegkected fromthe group consisting of ethers, nitriles,

di met hyl sul f oxi de, _am des, and sulfolanes. 10. The process of Caim9
wherein said inert q'{hecprﬁ%? aftlaim Snshereinispidrigett iquid arediubd is The process
of O ai m 15 urfefigtiydesfiinl Si ng a process for preparing said conposition

conpri si ng sulfony an.de salts € Rr Ss conpri si ng: |n an inert
at nosphere at Ieashl‘on CHTRETS Ogtpaéﬂ’aafﬁﬁﬁ%r CORPIFRING\RIPesss frprepaging f ony|

am de or rnononeidéorspdsitiomydonmmisihg saHbiiyl ahtdeeits favirdgst benprlighgrul a
in an inert atmosphere

at least one alkali or alkaline earth hydride,

20 a sulfony! amide or monometal sulfonyl amide salt thereof having the
formula

(RSO,NH);_,M"

I~
n

wherein a=1 or 2, M" is alkaline earth metal when a= 1, M" is alkali
metal or hydrogen when a = 2, and R is aryl, fluoro-aryl, or ZCF,—
where Z is H, halogen, or a fluorinated or non-fluorinated linear alkyl
-radical having 1-10 carbons or cyclic atkyl radicals having 3-10
carbons, optionally substituted by one or more ether oxygens;
30 -and,

at least one aprotic liquid,

thereby forming an anterior reaction mixture; and,

said anterior reaction mixture to achieve conversion of said

(RSGyNH);3_,M" to said (RSO,NM,); ,M', of Claim 1.
35 12.  The process of Claim 11 wherein the aprotic liquid comprises

acetonitrile.

13, The process of Claim 11 wherein the hydride is an alkali metal
hydride.
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(RSO2NH) 3-aM' 25 - wherein a=1 or 2, M is alkaline earth netal when a = 1,
M is alkali nmetal or hydrogen when a = 2, and Ris aryl, Hdltjg,ro aryl, or
ZCF, - where Z is H, halogen, or a fluorinated or non-fl uor ] fﬁﬂl&ear
al kyl radical having 1-10 carbons or cyclic al kyl radicals having 3-10

carbons, optionallys, Sm&tﬁrbé&ﬁéf@béuﬁﬁ@vﬂ{erémm%h?‘dhﬁé isYBYPENRard0 and. at

| east one aprot|c ut:lt t eregé ormng an_anterior reacti‘on i xture:
and, said anteri or -eatli RIACSSET Q lraﬁntl(l)"ﬂ‘@l‘ﬁl%% ig Bydregei-on of sai d
(RS2 5 aMt Lo subd TiSes DL e, conprraaee Epertol iyl Mgl RegRg
process of C e‘%'anci% téan"‘l‘ 'éb%ﬁbgﬁ‘chng T Hedt-kal i netal hyd.ri de. 16 2 3
JUN 2004 14. The pit'bce’Hsepmce@s af @aiid 1weeamRtibatmwrbﬂethiysraamdi um hydri de.
15. The process of 0] J16. Th cess of

p afﬁ@ﬂroéﬁ;}“ﬁ?éﬁﬁrﬁqu/:wﬂe% ?g} aﬁﬁr}fa}'l c?gr

Claiml 1 wherein oroa 'ons
optional |y substi tlll? edlefo@@qséﬂfGL@ygéﬂu wigreirr X isfe process of Claim1l

wherein Ris a tribduoripmbéest of efifal- whe}eg.n thUEgcﬂé SMifong 159{011%&&1%1 1?

wherein Mis an alkali metal. and ¢ rocess o

wherein X is FCO“ER?S“‘PI‘?é’OB’er‘é’é'g§ul§‘PnY¢PE¥4ﬁ salts ofybichispidisaiés & Jedst 90 mol-Pone i s

cont act ed mtharasulmyﬂ)ﬁﬁmddsﬁhsfdpmémt&ﬂﬁ?t}&fEhﬁﬁlBXRS@E@mﬁ,)s%t srof whi ch
said salts at %‘%f% 90 nol -% 10 are sul fonyl am de Sal 'S eﬁresent ed by
(

the formul a Mb)3_ bMc of Aaiml. 21. The process of Caimll
further conprising2an Theegprocdss qﬁCthuﬁHdlfumdrm:om\phsmg af et iduld R RRIBL Y

reaction m xt Ugg; h§ag eﬂﬂlgféﬂgéﬁﬁﬁ%‘?‘%ls thr]rferq gces Qof daimz23 wher ei n

said inert liqul 3 tonsi sting of
ethers, nitriles, 2msT pr@enss ok Clém 23rwheesin said dnersliquio hedaen is28lectEie

pr ocess of 1501 afromHe 1oRpebAs SR bTethfs, niiley) EnERG s dide, ahfilidsfydr of uran.
sulfolanes.

23. The process of Claim 24 wherein said inert liquid medium is
tetrahydrofuran.

20
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