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MONOVER FI ELD OF THE | NVENTI ON The present invention is directed to a

met hod for the preparation of a 5 fluorosul fonyl imde nononer useful for
form ngwono#msrs. Such iononers are useful in el ectrochdTd@3003#H3#i cati ons
such as batteries, fuel cells, elect tiiﬁf is cells, ion exchange nenbranes,
sensors, electrochem cal capacitors, =st¥#8ng acid catalysts, and nodified
el ectrodes. BNMERGRODNIDOPRHRARINVENLUOROSULFONYiE I IDEMONONER by t he
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pyrol yzi ng cta%‘éy%‘% %ﬁ?éﬁff%(ﬁi"(fg‘? 8E) F of Putnamin the presence of Na2CCB.

Resnl ck then reacts the BACKGROUNGNEOF(THE INVMENEON um net hoxide to form
OCF2CF2 %ﬁ[ ed through a series of steps to

the noflfg)ner (|)§§§W‘“mégﬂ§§§e§’§t€whg? Iza %on wi th TFE and subsequent

hydrol ysis to the iononer form 30Q_Put s the eneral ized
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reaction schene O n+l / \ + FS
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CF3- or F, ﬁ"@@lm oyed bl FbelP&TAL] 103 aakdhy INo. X4R0,558 1o b
Uni ver si ty, shows that a conpositiaon ~containin 3 02NNa when

r eact edwi t?FE Ff&fowéﬁy(%lygmlmﬁ@ the 19nomsr §oimelongmens 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 Resnick,
U.S. Patent No. 3,560,568, discloses a process for preparing
20 CF,=CFOCF,CF,SO,F by pyrolysis of FSO,CF,CF,OCFCF;COONa. Resnick,
op.cit., forms a cyclic sulfone of the formula

OCF,CF,S0,CF(CF5)
L =
(11

25 by pyrolyzing the FSO,CF,CF,OCFCF;C(O)F of Putnam in the presence of
Na,COj3. Resnick then reacts the cyclic sulfone (II) with sodium methoxide to
form CF, = CFOCF,CF,SO3;Na 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
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yield of CF2 = CFOCF2CF2SO2N( Na) SO2CF3 (111) am dst a nuch |larger yield of
5 saturated species. Xue provides no nethod for achieving a higher yield of
(I'11)y. There is no teaching in Xue in regard to the concentration of
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(V)

wherein X s 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 or non-fluorinated linear or cyclic alkyl
having 1-10 carbons, optionally substituted by one or more ether
oxygens;

the process comprising:

25 a cyclic sulfone represented by the structure
OCF,CF,SO,CF(CF3)
L
(1)
wherein X is F or perfluoroalky! having 1-4 carbons optionally
30 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
(RSO;NMyp)3 pM'c (V)



is an al kaline earth netal, b=1 or 2, ¢c=0 or 1, Mis alkaline earth or 5
al kali nmetal when b is 1 or 2 respectively and ¢c=0, and Mis alkali netal
when b=1 and c=1, with the proviso that cal when b=2. thereby form ng a
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ca. 90 in a resent I nvention,
t hat  CF3SOxMRpanents lp@rrﬁifqﬁed niigtuge fosren¢tgh fgrmestileast opepiodugl oduci ng the

monomeri ¢ 2@1&@{1}9@%@9&1&&\4}/ M&d{b stﬁHﬁgﬁh@bPHéaYmg\bk tbdipld y no side
reaction, to provide yields AL es e8|a yiel'ds of 90 nol-%
nost especially yields of 95 M&Eﬁ%@h N_The yield of the desired
tnrtr)]nonr;sr glv) demmciﬁet:@mrmn@hmnqﬂoﬁhes aﬁﬂjd@ﬁrttbf adriv@ﬂingza éyedic t@ﬁl\’ﬂ&@d NNfIZI in

e s [ osition ces he i i on e dineta
U fongt - anuERSARonopr [IRgmodGeRRERR A meeBBiEl T iater %) ' Shoul o
pr ef er abl y 50fmaels%o, prte@hﬁlylgeeammm%ﬁmat %, rnmcg;hplysrf@hblly great¢r\than ®mel-ar yl |
fluoro-arylo y orinated or

y Q(Ejorﬁg réd td"@?‘leﬁl S drdy b g i?:%ﬂﬁ%'to tfnfa Lnﬁ

non- quorlnate near or cycl ic ca aving 1-10 carbons,
optional |y substWhilg ?—f@emp @heshawsmt@ compesition yaeiaging SO kal i ne

earth net alwhenbeéet&rwﬁh e cRE sliforld (![15 »@11 ld B8mARThbuAlf ofthkal i metal when
b |s res and c s al. kal i en b=1 and
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least ca. 90%. It is found in a preferred embodiment of the present invention, that
CF3SO,NNa, in purified form is highly effective in producing the monomeric
25  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 CF;SO,NNaj, in the starting composition.
In the process of the invention, the dimetal sulfonyl amide salt starting
30 material (RSO;NMy)3 p,M'., (V), should, preferably, first itself be produced at
high yield. In (V), R is aryl, fluoro-aryl, or XCF,— where X is H, halogen,
fluorinated or non-fluorinated linear or cyclic alkyl radicals having 1-10 carbons,
optionally substituted by one or more ether oxygens, M' is an alkaline earth metal,
b=1 or 2, c=0 or 1, M is alkaline earth or alkali metal when b is 1 or 2 respectively
35 and ¢=0, and M is alkali metal when b=1 and c=1, with the proviso that c#1 when
b=2.
Preferably, M is an alkali metal and c=0, b=2, and R is a perfluoroalkyl

radical. Most preferably M is sodium and R is a trifluoromethyl radical.
3
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preferably . C are repres y the fornula
35 ( RSO2N\b) 3- bMA paptigularbyssuppiissishaspevieofdied prgeent inyeptien ipvibat thahighbt hod known
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The sulfonyl amide and monometal salt thereof (VI) are soluble in the
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

30  insolubility of the dimetal sulfonyl amide salt (V) in aprotic solvents 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
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

35  (RSONMy); pM|, (V), as hereinabove defined. Any convenient method known
in the art for separating solids from liquids may be employed, including filtration,

centrifugation and, distillation.



4 WD 01/ 47872 PCT/US00/ 34074 Wiile it is preferred to permt the reaction
to run to conpletion, this may not always be practical depending upon the
aprotic solvent chosen. In neat acetonitrile, 100% conversion is achieved

in aboutwdof)mh& at roomtenperature. However, in neat pohfysossaorglays of
reaction is required for 100% conversion. In 5 the latter case, it may be
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wi t h addi t roployingtshightly thss thandle @pwhm%m ampunt dfa¥aH oritseprep#Fatiot, i xi ng
the hydri dg Wbl indudo @Rt AHen tﬁ@*e‘é@ﬁ'&n {a@%evee 8l EGfersidh, Hféqtlaﬁ SAfikon or

sl ower than expect ed conversion. A suitable tenperature for preparing the
di met al? su?’fl@H?F afny&xesss pf thgysoluplg intermgdigta WExYO2WENAS @38y poi nt and t he

boi | i ng poidphra@dd byheadidi@hitatioh @yélds, &eﬁ@ba,cﬁ@ég fredh ahﬁﬁof@@ﬂ’@olfv@htnd to be

ouever . someundt PP dpuRCrTpes pRae Y T hasbsh PSRRI the
nost pr ef ecompbrentsaditimerbctafn mhaurnenvanid mmblaexbhmmytdrdérebutshatempl oyed as
the sol ven refdrred tb # ?w%g{tﬂé ﬁllfo%gy\ﬁﬁmeacﬁ%%%&%égﬁaﬁ%re @%er 1 l‘)é bet ween

roomt enpe Bture and et we ure 30 and
60C. A} ot sFouplig@dite farm a @sﬂu@om@llcpmsazflrhqgidutm ofi thehudridadftesihe  ani de
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causes the reaction to reveti1 for ‘exanple to form CF3SO2NHNa and NaCOH,

and provi dBPORT FSGHEN oF YeWhk ?"P\@X%GCEQSIIGPBN%F?’QHI nstead of an imide. In a
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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 CF3;SO,NHNa and NaOH, and provides a route
for making a 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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process of ihdledpethasDMHAE)DVIEO0DMAGdaed ngidestr Eombirativns of sbenétarbi gh
yi el ds, st he purdpy of the monomer (1V) depending directly upon the purity

of (V) preparecfeac'cordi ng to the invention. Any of the nethods of
prepar ati on her ey efethe meteadisdercinaboab dongforpn gombinatjor,\Wrovide puri ti es of

greater  thasm9pWifiePfothCoBhdBHRISI S %&&Qfahw).d;rfi@h%lﬁﬂrif%y' am de

salt (V) is.expesed. should be substantiall ree of water as well. Water
vapor concdffh 8f fhssimgal S%lg’c?df a‘?@%ﬁ%ﬁﬁ@ﬁ%@ém%dﬁd greatpiethay P3%4bl e.
Hi gher | evelusitgfwhiet @reatilyQichievod GRiHe tAE hefhodd ReRdh d&atAbad @fkheut it shoul d
be und stooqgh t the H]i[e%her thr: wat er .vg%?r concentration of the
at mospher e SUEHAEC (P ARE U ERLOGESH O LI RS e M YIF oA P B G RORP ™R act i on. As
a general (¥ kst higleyicls stheptiety ¢fitbe benbmer (IVi) depatdengedirdcdy mpon THee t er m
"inert at via i Ny AN t pospher e havi ng
2 vt er vageneah S protfd REO AL LUl chif MAPBY A Aol T

preparation 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.
The 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, CF;SO,NH, 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



not nmeant to inply a non-oxidative atnosphere. Thus, the reactions herein
may be acconplished in desiccated air as well as in dry nitrogen or other
non 35 chem cally active gases. Dry nitrogen, however, is preferred.
Pref er amqo1/4388SC2NH2 i s di ssolved at a concentration i n POTEIS08/A§34 of

5-10% by weight in _acetonitrile in an inert atrmsph re such_a trogen.
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about 10% erred over sinple
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cont i nU| ng unt Mapnipgheinghatmosphsip Matd 1 %fldééd‘ﬂfh 38@HOmERREUING dr ogen

gas evol ut LA that&ctiofl Rt@MPl&EEn M@Mr%ﬁtéeﬂiﬁﬁbgdmgdﬁ(édolﬁﬂ@mtbn the art,
has been f und to Be an e fec% cator rea tio II)’;{he cessati on of

hydr ogen g EGFPW\‘RP ¥ GRE PV THHS W(’S‘fmlﬂ?FearF é’ﬁﬁ FEhORAL B dlint of NaH
added depenffsmw;eandlb:i{ter phrehetoom. ali’heroespanbﬁaaéhyckogén gdreflowsizaslst i oner her eof .
Addi ng s r the stoichionetric anmount of NaH ensures

conpl ol% cshug fre&??é‘é?ﬁ% PR A SN O CR3SCENENG to  CF3SCRNNGD. However ,
this | eaves CF33beRNeansef Naldpddasdiepends upooibepartiaelareggirgments phthsl ubl e NaH

from whi ch fatctlﬂgﬁ{erl?l%regff Iﬁ'dﬁh'll ta J3hPERBEAVRr tﬂé%EﬁBme’tﬁc zﬂﬁéunt een found
t hat reS|d8 |nert to the cyclic SUHSE) in the
a

process of Naﬁ]eeqSHKFéﬁPlinB}?%‘a?mwﬁfﬁquﬁtb? gg&%@zlﬂﬁétoé@fl:ﬁ Phe mononer
(Iv). On UF@SOENN@ headevérd tth%a@&ai S&‘) NN Csbl}ﬁy;ﬁir&mﬁllcécﬁﬁamﬁxhtepos& bl e

CF3SO2 2 t of chi orre c anount
may be Wdé‘e‘ﬂsc{lgblfg\’ gﬂéf’ﬁn lﬂlﬁféft RENAY fi\glqbwl SB%arfl% (Hf’ o1& alﬁ Errp:Joyl ng
a deficit bterNmhind shat rdsalupl NaH is &sgdly inent tbehscydhlarsutfom)(lé)tle tionver si on of

t he CF3SQ2 CF3SO2NHNa
is easily &E%ﬁ fﬁ%@%%ﬁﬁﬂﬂgtl nééﬁag@&gg@gﬁagm@h%ﬁ%}@ sul f onyl
ani de sal t Qnthe gther bandg if the go#ldefo achiavaiheglcancsipassiple OE; 3@ ?2at ure, but
the user mugd, Dgiod Wf&@fﬂi}@ba@a«&h@sdos&ﬂorﬁém@ RARFANSAY Se 3Rloyéd @ ent

deconpgsition of IS eco ed ev handl e
this rrgier cajure H‘aégleé‘ﬂnai'i il EF’ §7“1gt %Pc“éumla‘ﬁJ #é‘pﬁ‘ﬁ g bﬂ#ﬁ?ﬂ é%llelf%y keep the
material  wetesalt 1ralelss thafreSmplete S@@BBIdnEHlthd OF S(DQNHQ lor CFgPOsNHINarto

FFE?OZCT ﬁgé Rﬁéel%ﬁ EF? E%Pkt)lg%gsutiua‘f C%O §801%Ht1\}a 1S %aﬁfy \DA&QE wg9 Ifr%&”' ar wei ght

the insoluble CF3SO,NNaj,.
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 C4F9SO,NNa,. A suitable
30 temperature depends upon the specific composition thereof. The preferred
CF3SO,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 CF3;SO,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.



30 tenperature depends upon the specific conposition thereof. The preferred
CF3SO2NNa2 should be dried at a tenperature preferably not higher than 80C,
nost preferably not higher than 65C. Certain of the conpositions of the

i nvent i owp o1@g87adi ng t he preferred CF3SO2NNa2, have been BEEASIEHT4H

undergo certain. de sitipn aggressively when heated to .the. .

deconposi t?%i?a]?%’reggcﬁﬁ’lang&%’r t{ng%?ggorgpg th‘ﬁ%?ﬁ‘%beb%’é BQSHQIIYO%‘QJCSEcasi on

t hat t he prtefeaplostre@edSapdddath. under goes spont aneous and vi ol ent
deconposition atyr hrgg%{ . -g[ép‘g i %};!% re~sensitive and
nmust be handl ed Iﬁlntﬁgg}(%g y rtg%}sﬁ?g%tﬁ? r?’?eo‘%‘s. E@%M _ t USCd 34074
It is beli aweparedhas herpimapevsdigseribedyistrombanash ik therrychoswfongdl) pot enti al |y

subj ect st 0 BRI, VEHORKMRPR fohAMhe dddirkl SrdoResiR Tofbotillén (FIWenti on, the

di nretal sulfonyl an d(f sal t %%%, pr ega?r %S,as her ei nabove descrjbed, is
combi ned wi KIRIEF#RLY drfimetal sylfesivd appdq salt Vi ivneat qherdenjorminigizeideon to for m
t he desi r edren@ivagivolviag RBaRial steninginviteridll ¢h eicadiiclc bililéordi (MY Xlis sul f onyl

am de salt I[i{\/% i eat I1n order to mnimze side reactions involving

resi dual st F"’Fﬂ’gy terial. In the cyclic sulfone (I1), Xis preferably F.
The reaction of Thereagtodn of theitydwsulfnde ambthdidmaetal sudfonfonyideaait @€) sal t (V)

10 y : . coa N
sul fond s 1S Bftleidf st aoApRAO ot £ 5Hin P GRS P Bl e Y 1 €
Room t enperaligitid, indbe rmaegs of Qntp gﬁ Goptaferablys 30 (s oa¥X’6r \Rao&sul t s, al t hough

hi gher r eat@ir{F@ﬁtdréhﬁs Béehnl folei @%?b@ﬂd@@a@éfaét&%@ﬁﬁﬁs%%u?lgﬁ%ef oom

tenperature. The Ipr oc]_g1 ) OL. t he i nvention be conducfed 1n the absence
of an i ner tTeAGE ALY BeaghisHe A MRRrAER VEAOMP PR F-one, which is
liquid at room Tkapeteswf e inserpiod\thalebe tandadedfietieuwbiénce @fitn e Ng.
However.. it.is.preferr caon the process of. t inpvention in an
added ilr?er thciull%&e 1u%1egﬁg%58%c§§§ gﬁg Cllgrsﬁgﬁril.ecw |l%1ulisélguhr_% "UPtabl e for use
as an i ner ttempguatuteiegramdedde ensige snidicess nokingh élowenor ritis preferrdiito
requi renent $,n,ah& thoproekds'dtthe ilﬂ%(rg_ﬂﬂl ih'aﬂ%ﬁéé}bﬁeﬁﬁﬁ;uid‘ﬁ%ﬁiﬂﬁrﬁ sNurlnEr}?'u§ 20
preferred to use_a solvent that dissolves the nononmer. but not the NaF
by- product Org@nie Hapids areaallsder ysegs apiiperbhigyd gradiumpdertae peagess ofuhels are
et hers, } NGihighitivg; Eﬂﬁl'_r_ci_c'l_l'léfﬁrﬁdhtd a8 no?.vsa, gaﬁilrﬂq&;ui(]gf}dmauhér@{eaﬂ_eﬁ;is Elt her shar e
more preferred, t t preferred.” It is ou%g ULPri Si y, that
ncet oni"Dr § IRt io P byt Plas Bsgoiver Fmartomt D St RBRRATOREH Y | ng
mat eri al , is® thatsscarakidy bedltted ofs ePraferad liguédstar@ BthbisgmicbhdivedT'HE) f or
conversi on . | L. sul ' [ And,
conver sel y, TITIE DK, 5%‘%%5’#@%2“%%?5%f’%‘ﬁ?’y@‘%g?ﬁg& R
CF3SO2NNa2 rap# ppefefred.r Bds foyndsveprisinglsiBatofcetonitri whiehis pradesredifon f or
Conver sl on preparing the CF3SO,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
CF53SO,NNa, 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 1s 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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of cyclic sulfone to the nononeric conposition. 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 vyield.
Wi | e thewowmmnen of agitating the reaction mxture i s not periusoesdo74
agitation should_ maintain the degree of hompgeneity in the reaction
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Feiring et Al eso umim on nay be
copol ynt z%féFr‘fV'rWdétthe }Z@Y@Ptl@ﬁmpﬂ%ttltfh@ambleymﬁedcvﬁohﬁdsm THgrtomay be treat ed

with LiCl |ibca_1|ﬁ§ll§lplon%€(€1@emg%' e h%oﬁi&%'&%‘i@@}yn:t@?f% dﬁﬁﬂﬁgﬁroh%o Qb yeri c
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0 a 0 onverted into
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the lithi UM SRS d'\;vftlg)e 'g., LIOH to obtain the lithium composition.
25 EXAMPLES
EXAMPLE 1
CF3SO,NH,was purchased from Tokyo Chemical Industry, Portland,
Oregon, (TCI) and dried and purified by two cycles of sublimation under a
vacuum of ca. 107 Torr, employing a water cooled (~20°C) cold-finger, and an oil
30  bath at 80°C. Anhydrous acetonitrile was purchased from EM Science
Gibbstown, New Jersey, slurried with P,O5 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 a 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 CF;SO,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



25 EXAMPLES EXAMPLE 1 CF3SO2NH2was purchased from Tokyo Chem cal |ndustry,
Portland, Oregon, (TCl) and dried and purified by tw cycles of

subli mation under a vacuumof ca. 10-3 Torr, enploying a water cool ed
(-'20C) wolodfg7mger, and an oil 30 bath at 80C. Anhydr ousp@r/esesqdr4i | € was
pur chased from EM Sci ence G bbstown, New Jersey, slurried wwth P20 and
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added over a perlod of 60 min while the reaction m xture was stirred with
a magnetic stir ‘Paarreaqthd naxtwe WAy ATGER tPQTEHUSEIBsSADFY mddanpeorisitye of t he
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e reac s filtere r.o
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100 m of tSvhlenkrflagklr Ths Seldetlofiadkrwiseseaked anrafored &dnf therry-bex fandt er to ? c
Schl enk fl uuy Tor r-h. ro erature for
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t ransf erri figmperatire. h@h¢ Pehlenk flasktwrs thGrimroersed imaakoil Hath sSchISéf‘(R afd ask was

sealed. 1 eTRUER Fu@Hchen WhlaPe 1R ShESE LG4 e Sugnal on under

I Torr) for 15 room
19 : ask \rigs %gg\}a%@]'dstgge} OR AN B‘iklltlﬁla%lﬁoéle‘t"hlé‘% Stﬂb@%‘?ﬁ?@to %@P@atmrunfd@m hour s
at which tlquodnlf;eveibamhl wes Twat ethdraafGret s bﬁ@?'v@d@%nlﬁhefﬂd?eﬁk was hel d
ct

therein for %ﬂ) onal 20 h while still subj e evacuati on under oil
punp vacuums((.iﬁ)ﬁl':? :b . Afterwards, the CF3SO2NNa2 was only handl ed
i nside the dry- 360 griams@f@rmhlm werepsadiedt The peoduspderbagosetha 1potciuct

deconposed arge amounts of a gas. 20 It has been
observed at‘@glr?]egjegégggﬂ?yﬁg? Eﬁg%tﬁgwgegferred CF3SO2NNa2 under goes

spont adBous and It/hasibesn OEWSWFPQWSHIH thatohe prafpeedChrSOAMIaj t i s

undergoes spontaneous and violent decomposition at room temperature and it is
therefore recommended to not dry this material but instead to keep it as a
suspension at all times.
EXAMPLE 2

25 Inside the dry box of Example 1, a flask was charged with 5.142 g
C4F9SO,NH; made from C4FgSO,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 S min. The
mixture was stirred at room temperature for 24 h without observation. Insoluble

30 C4F9SO,NNa, 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 ml of anhydrous acetonitrile. The residue was collected from
the filter and placed in a Schlenk-flask. 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. C4FgSO,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



therefore recommended to not dry this material but instead to keep it as a
suspension at all tines. EXAMPLE 2 25 Inside the dry box of Exanple 1, a
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i nsteadi( 0 &fefbr fndREtifg ccﬁ%%h%}sﬁh o@UFéSDgﬂﬁ&rtgég'gngNﬁgz ngg% ng the

reagents an equi pnent o gg})gm insid g of the
subl i med mypeture ff, 2 2p@ gosipnigle; with sping aesidial NaBet onitri | e
in a round bottom flask. 1.127 g oEXArPs®d um hydride was slowy added to

forma first reagti xt.ure. .-Addi tion of NaH toq ace, ove period of
10 min while thef |d(r‘%g}tlen}ir A ¢ rﬁw(ﬁ?’e A Toyad bpy t?lped} gn“f char, ‘é)ﬁ’étth
stirring ba$.023g of terk fFefPeNabhumade AbteC,4RISO,fanflINIds acverdingtaithbe det ect ed

by 19F NWVR at f CF3SO2NH2
tg CF381CI\%2 N@gthg?%g%&%#g%%&nﬂ na? Ad&%edbgﬁp%%@&g‘%%agé%%gﬂgget onitrile,

With some ri§PHE@RS .amm{vﬁ%@% ofsodnen hydnder(Mdrash) ofasBlaavipladdad  a round

bot t om f | ast¢ feas aGharefdiowiniiRturd. QaaltﬁanfNaTPtoQﬂ?%%@%m pEsisa ff om CAF9SQ2F
and NH3 acc (ildl. n%ato the 15 met hod of Bdoerffer et al . cit., and

100 M of a de thedFastion mix rﬁWéﬁé?’é’ ATOpR tEspRARIfuLe Witht 890 g of
sodi um hydrlindgle(tiAIsdr barh)A frem 221 @fvdtlynﬂgjdledluohﬁe cotilmba detdctdd Hye@Ft ion

m xt ure, er a peri ile the
reacti on m R HﬂhQ Ollhlf}gh ot t? 5 ?gglﬁ?e;{e rPerat U g @‘quyht%gnmg a ixture
of C4F9802NNa2 in acetonltrlle contaminated by some residual NaH.
EXAMPLE 5

Inside the dry-box, a round bottom flask was charged with 3.051 g, of the
CF3S0O,;NH; 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
26 h inside the dry-box and checked periodically by fluorine NMR until no
fluorine could be detected.
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 EXAMPLE 7
THF received from Aldrich was refluxed and distilled from sodium metal
to provide anhydrous THF. As in Example 1, 0.646 g of the CF3SO,NNa,
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magnetic stir bar. After 22 h of stirring, no fluorine could be detected by
19F 20 NMR in the solution indicating conplete conversion, thereby formng
a mxture of CAF9SO2NNa2 in acetonitrile, contam nated by sone residual
NaH. EX®PLE832 | nsi de the dry-box, a round bottom fl ask RMeEUSH&EAEd with

3.051 g, of the .CR3SO2NH?2 made in.the ner . of anpl e nd 100 m of
anhydr ous FETER B PIE | srs sameestt b s G BerEed 5T R neam

(Al drich) WEdF.addedyckd ssdfopecover a period of 5 min. The m xture was stirred
at roomtenperature for 26 h inside the dry-box and checked periodically
by fluorine NMR until no fluorine could be detected. EXAMPLE 6 30 As in
Exampl e 1, a round bottom f | askOWHsCERQ ST h 3. 082 g of the CF3SOR2NH2
prepared as in Exanple 1 and 1ob—n=l—-o*f——anlhydrous acetonitrile prepared as
in Exangle 1. 1. 134 g of the NaH (Al drich) was added slowy over a period

of 5 mn. The m r r 0o turef 16 h.inside the
dry- box. Nd”afsl% %‘FQBWHBC gb Qfgf“e]?’fté Sr’? 01%67“5\*?@ l@scei ved
from Al dri abceivesl uﬂbhmmdﬁmhdpmhﬁ@&ddfdnmrﬂnﬁmh nd wes edndehseddf@ni de

pcr) sod adars PR banetctfe fulne I8 ARERTROR ehbrdse ™ 107 e

pr epar ed arWi}id?r&meng melln‘suspléheloowth a:mgntft@rﬁélrwmaﬂ@ﬁ(m«)re 5 was
purchaggd f; d&@hfcﬂﬁr r%fafeaahgboﬁlg&té ﬁeg&fonoct @@ns%ﬁﬂsghg&mne Bogqgmterial as

recei ved underwent nu I nni ng at | was condensed
from P206.Stagteddo Pﬁfcﬁﬁtaf%@dlchﬁ‘ée Qﬂ@&@\@g tb’y@PﬁE“sﬁﬁ%ﬂé%s HAWMRB 18t room

t enper at ur &*-THIF ténfirtiddrthé nidige TS PECFOUF,UFLHO megsg LCE, stir bar. The
reaction mxturerlotL%rned | ear indi. atl ctlo of the
c dg’greg(?ml

CF3SC2NNa2 and & FoiRECHSaiRs ureﬁaélc?‘gﬂ hF‘t’\ Pea#S%e of the NaF
by- pr oduct .thidugker gBBs filtar wlth%l-'edNMprmsndBA'ﬂ%lmtdai wersadmbhed stideuct ure CF2 =

CFOCF2CE2S o 20

and then oyt feshenty Sell R0 Fl QiR PSR AT (CREED THBREl bty P ™ 1
vol ati | es weeeun éeroidde Mr@@was 195¢@cuum and the slightly yell ow reS| due was
dried at 100p QMR O Sk BOr e TOF wabppwm@%s%gg 3?%2@: 320 €leg dfisin1. 057 0.

19F NWVR d8- 2CCF2DS %)
(E 3F), -86.0 ppm (C, 2F), -118.2 ppm, 125 ppm (A, 1 , 1F), -119.7 ppm
(D, 2F), -138.0 ppm (B, 1F).
20 EXAMPLE §

Inside the dry-box of Example 1, 1.200 g of the C4F9SO,NNa, of
Example 2 was suspended in 50 ml 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
25  the next few hours and a fine powder started to precipitate. 19F NMR in d8-THF
taken after 120 min showed the formation of CF,= OCF,CF,SO,N(Na)SO,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 CF,= OCF,CF,SO,N(Na)SO,CF;
I9F NMR in CD;CN
(CF,AA’=CFBOCF,¢CF,PSO,N(Na)SO,CF,ECF,FCF,6CF;H): -80.4 ppm (H,
3F), -82.4 ppm (C, 2F), -112.7 ppm (E, 2F), -113.6 ppm, -121.6 ppm (A, 1F, A,
1F), -115.9 ppm (D, 2F), -120.4 ppm (F, 2F), -125.2 ppm (G, 2F), -134.7 ppm (B,
35 1F).
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(E, 3F), -86.0 ppm(C, 2F), -118.2 ppm -125.5 ppm (A IF, A, 1F), -119.7
ppm (D, 2F), -138.0 ppm (B, 1F). 20 EXAMPLE 8 Inside the dry-box of
Exanple 1, 1.200 g of the CAF9SO2NNa2 of Exanple 2 was suspended in 50 m
of the T™PvA78EXxanple 7. 0.981 g of the cyclic sulfone RCEXEWHME47 was
added at room tenperature mmm Mpitéspensi on with a magnetic
stirring bar. The reaction cat Iring 25 the next few
hours and a fi nelnpdwtier dryttantdExaophe la,(aiﬂnskawgs chi@EdMMk@%g&fTHF t aken
after 120 aed ] qn Qf)ﬁa% s The
reaction mrt;t S{rﬁ \/vasaggjgin?l ??Pﬂg f%?§5 m n ané t eqzjyfacant?g%&g rough a

gl ass filt eFHR{(AKrichadigilgsoedNametal)y [The seastipn eyxiwes way sivesddlar dbdér  vacuum

and t he ssl |@Bfn't}émﬁ@la{lﬁWaﬁ@Waﬁl%n"?ﬁﬁ:réifﬂh%ilgﬂta g]leQ flited chﬁ o%osI r 1@kl punp
30 vacuum f N( Na) SO2CF3

19F NMR i n ‘CB3EN36Ee heexlel g@%@@é&?’%@é%&‘ ere_g. 4

ppm (H, 3REmov&Rurdeppacuus) (12]'—3) Torr)ldha. the paRidue E&{asZEht,ed -td&ﬁ °© fopa h atl 21.6 ppm

7 1aa. Aot ed S35 B R Bk s0ah PR e S cnres BBighaRaT Ve

EXAMPLE 1 |tn§Q&e%tqféh¢j$tynmgxn¢tenﬁxaﬂupldaed_maaerfdlaslkbwaxght:hm tediri th 0.93 ¢
of  CF3gOZNydNa, Halfé@z{ﬁﬂg&ro%;ﬁ&?ﬁéﬁ? %e%&@b@&d#ﬁ tlgm eledthapf

anhydrous THE rich | st e Feattion M xture was
stirred forCls ﬁ{Nfa 1 MtlYé?M%tmTléFaﬂaemomw@rﬁthq mgigFiaWehr ough a gl ass

filter (findsdoBredsh me)aceﬂshﬁnla‘ drdtdndy & sM\Elﬁ tfa0t bEE E8ITH dduldbé bestkvednd brought
vents. were er. v (10 3 Torr)

out si de the, dr cuum
and the redhd é a%& Iﬁé”aﬁsélat ?%en%‘?ate‘ttqwarﬁf tﬁ‘)sefFS‘d'i?)qESSh?B%rb &% g (5. 04
nmol ) of Cr3SEadHaalesethen 16%oviEthe CF;80p NENadnte bgen ctcﬁw@ﬁedito% of the

starti qg ”ﬁ%@@%@?&e%'@gﬁ%ﬂﬁh t%%zﬁgéegght into the dry 10 box and

50 mM o onitrile cause it is suspected that
CF3S2NNa2 is slightly sol ubl e COMARATIVE EreAMBLE2 of the material was

di ssol ved in the;@mwlggtﬂerﬁrb&daf@ oqrﬁxxm@es 1 %de{tgéggy 2{”5 ?%égﬁpg fgg: guge

observed i t he_sol uti was not
It should B@t@g’f%a d"aség‘éiﬁf?é WiFLY- 8§@§§ffh?a(glp3f@MNﬁﬁ ExgmpledNHNRChave been
converted tratdBalGF3SMEDINGEE iafl0eml4fanhyirdkdETHF (Ammfht ERUBEPEromNa

G SOV E A Fovel A SR RIRRTAYES S, BT Stk oS! de the

placed in the SRAD. After the required connections were made accordmg to

Example 10, the reaction mixture was stirred at room temperature and the NaH
was added to the solution. No obvious reaction could be observed. A total of
113.3 ml of collected hydrogen would represent complete conversion under

25 normalized conditions. The gas collected 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 3.5
2 h 30 min 10 8.8
5 h 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
49 h 15 min 43 38.0
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bottom flask was charged with 0.866 g of the CF3SO2NHNa of Exanple 11. The

mat eri al

Na 20 netal

NaH was%
accordi ng

tenperature and the NaH was added to the sol ution.

could be o

st ored over
to Exanple 10,

bserved. A total of

nol ecul ar
ON/ATY in the SRAD. After
the reaction m xture was stirred at
No obvi ous reaction

113.3 m of col

was dissolved in 100 m of anhydrous THE (Al drich; distilled from

sieves inside the dryyg @9&00/39071,71 g of
the required connectlons wer e

room

represent

GamPIahim conver si on

under 2%7nornal i z¢g

cted hydrogen woul d

d condgtpgons. T

ne gas

col |l ected
Gas Colle
mn 4 3.5

a function of ti
é.t%z&‘_géﬂﬂc@ped—%_(—ai

8BM3Bmim 10 8.8 5 |

e 1S snggg in__ Tab

45 min 30 8.8 21

e 1. LE 1 E

h 45 n#$618 15.

apsed tine
n O h 45
D 26 h 15

mn 25 22.

45 m n 28 2£

l")/lr\

.7 47 538 33.6

Bna 41 Fad 0 A

49 h 1§7§1n 43

Ja AL

38.0 13 WO

01/ 47872 B

m n 55 48.

17 UOU

g1847 h 15 nin 65 57

IO'—fUl"i' JD II

U

20
U mir =7 51,0 O

.5 118H878 69.0

'l ’-l-d M JO U

122 h 4%%nin 85

86 h 45
75.2 139 h

45 mn 110

1971h35 2 h 114 100.

5 The rgacti on wg

S conpbgged af t

er si x days

at roomt
PSEPVE ( 2.
m Xxture th
t enper at ur e,

T 5% ture. The Teagtion TfﬁiK Was_ prqgught Q? de the| dry- box.

SMNGy ) - Dy Pont) added td the rless |5 reaction

amzhontalned a mhlté solid.1lAfter 10 min stil0®.5ng at foom
the reaction mxture turned clear. A fine precipitation
formed. An

product CF2= @ﬁ%ﬁé@?%ﬁ%@?%?ﬁa@g trb%agasgwgmmemsor mation of the

excess PSEPVE.
reaction flask was brought inside the dry-bo
PSEPVE (2.511 g; 5.63 mmol; DuPont) was added to the colorless

reaction mixture that contained a white solid. After 10 min stirring at room

temperature, the reaction mixture turned clear. A fine precipitation formed. An
NMR sample was collected after 1 h showing the formation of the product
CF,=CFOCF,CF(CF3)OCF,CF,S0O,N(Na)SO,CF3 and excess PSEPVE.
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14 WO 01/ 47872 PCTI USOO 34074 CLAIMS Wiat is clained is: 1. A process for
formng at a yield greater than 50 nol-% a nononeric conposition
represented by the fornula 5 (CF2=CFOCF2CFXSO2NSQ2R)y M wherein X is F or
per f | uomambk4am7zhavi ng 1-4 carbons optionally substitut ed®CBYUSEPBRH4 oxygen,
Mis an alkali or alkaline earth meéﬁll when a is respectively 1 or 2, R
is aryl, fluoro-aryl, or XCF2- wher LIMS H, hal ogen, fluorinated or
non- f | uori Nétads ¢dleinedris:or cyclic al kyl having 1-10 carbons, optionally

substituted by gne o I : r So,C. Lsipg: 15 a
cyclic sul fone ﬁépfX rg%é%r%ﬁ?wg agt@geg@g?egie?@@%@%@ ?@P@éﬁgv\her ein X
is F or pef¢mpesiven represpiaiod hy the fermulabons optionally 20 substituted by

et her oxygen with a conposition conprising sulfonyl am de salts of which
said salts at least 50 nol-% a i S onyl am de salts represented
by the formula (RSO2NW) 3-(5%6&59%%35@&4%% yl, fluoro-aryl, or XCF2-
where X is H halogen, fluorinated or nogsfluorinated linear or cyclic

al kyl radicals having 1-10 carbons, optionally substituted by one or nore
ether oxygens, M is an alkaline earth nmetal, b=1 or 2, ¢=0 or 1, Mis

al kaline earth or alkall al i r 2,0 ctively and 30 c=0,
and Mis alkali m%ﬁ%&é}éggﬂp%%é&aﬁﬁﬁ%ﬁgtlﬁétlac%f%gr\?sl s‘gm%?%%t c# 1 when
b=2. thereby form sgpstitutédigy ethemixugen.ddas roalkalipr akkelingedrth metaly- openi ng
reacti gyl mixture uglich add rokSRRveRO S, R4S Alsho-£YIChE RCEYL LR Ras been
converted to said rmnor?erfec corr%?si tion. ?éf 2. '(I)'_heybr ocgzg of Jdaiml1l
wherein Mis an al kalili halegen flagrénaged-ormoniBuanmatet linearor qucliy elswly 34074

having 1-10 carbons, optionally substituted by one or more ether

oxygens;
the process comprising:
15 a cyclic sulfone represented by the structure

(|)CF2CFX802(IIF(CF3)

wherein X is F or perfluoroalkyl having 1-4 carbons optionally
20 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
formula (RSO, NMy)3 ;M.

25 wherein R is aryl, fluoro-aryl, or XCF,— where X is H, halogen,
fluorinated or non-fluorinated linear or cyclic alkyl radicals
having 1-10 carbons, optionally substituted by one or more ether
oxygens, M' is an alkaline earth metal, b=1 or 2, c=0O or 1, M is
alkaline earth or alkali metal when b 1s 1 or 2 respectively and

30 ¢=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;
said ring-opening reaction mixture until at least 50 mol-% of said
cyclic sulfone has been converted to said monomeric composition.

35 2. The process of Claim 1 wherein M is an alkali metal and ¢ = 0.
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3. The process of Cdaim1l1 wherein Ris a fluoroal kyl radical having 1-4
carbons optionally substituted by ether oxygen. 4. The process of Caim3
wherein Ris trifluoronethyl. 5. The process of Caiml wherein Xis F. 5
6. The pwoaleswm Claim1l wherein at |east 90 nol - % of saPATHEIV0Hr e

or0cess of Ol ai 1 HHATBTS ot Crmay vhe i io BRooaal By A EMIEG] Fone has

been converctaélbnsopsamzdlyrﬂuhsmetedd)y@dmn@xygemn 8. The process of Claim1l

further conprisipg ngé %l Hgi"{ #th fl]u%ré’?{@étﬁgl sai d ring-opening
react e

reaction mxture_is e process of Claim8 wherein
said inert |iquid r?étﬁﬁfﬁ?ff%oégllaé@t]eﬂ’helﬂ%l%ﬁe group consisting of ethers,

g tril Ss\,mdl et hy| SFHef]S}ESbefEiﬁ of BMigleSwhaRth at3eHsf 00 ﬁm% ﬂfi—%ld ]g_ahf% P& 0({ iSSTﬁf
aim erein sai er iumis a rof uran. e
process of S@ﬁﬁl‘}‘haim Bt Ffeerr@ ‘%‘b qd@(nﬁ’ﬁ famb‘l‘léé%é@ b pvMparing said
conposi tion conpl.i sitregpreedsk ofiflaimni whersal dtdedsh@0 podOEESshOBRLCSI Ng: i n an
i nert at nmospher e, at | east %gtal kgl or alkaline .earth hydride, 20 a

Rs58 Fer e esuf £an Wonoﬁl‘}ealg SHPP lfﬂg“r eof having the formla

sul fonyl ami"de or nonore
( RSG2NH) 3- aM' 25 vﬁwrmbcnesanicmmﬂ fusther eoraprikaubg areinegrigoidmeediumiinen a = 1,

W b dukalinjclBlkislodakianshonifiude & Brafhfdhaegryl . [luoro-aryl . or

ZCF2- where uori nate non-tluorinated |inear or
cyclic al kyl radi-calheriuosass of Clagmcwherss sashimedhignidmedinst isseleetad by one  or

nore ether fes @& sous Codidlingf etRAS hitANe, ARyl fok el Smidchemaby fornmi ng an
anteri or reaﬁlk-(f)ln m Xt ure; and said anterior reaction m xture to achi eve

conver si on B4 -east 50 nol - % of said (RSO2NH) 3-aM' to said
( RSC2NWb) 3- bM c1®f Tegirovess 0861alidt.9 Wherejw sageimertdiquid ediuiliswherein the
aproti gsl i qui-4, y‘&%fﬂ{ ses acetonitrile. 13. The process of Claim 11l wherein

the hydride 1s”an alkali netal hydride. 16
11.  The process of Claim 1 further comprising a process for preparing

said composition comprising sulfonyl amide salts the process comprising:
in an inert atmosphere
at least one alkali or alkaline earth hydride,
20 a sulfonyl amide or monometal sulfonyl amide salt thereof having the
formula

(RSO,NH);_,M"

25 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 or
cyclic alkyl radical having 1-10 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 at least 50 mol-
% of said (RSO,NH)3_,M" to said (RSO,NMy,); ,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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WO 01/ 47872 PCTI USOQO 34074 14. The process of C aim 13 wherein the hydride
is sodium hydride. 15. The process of Caim1l wherein M is hydrogen. 16.
The process of Caim1ll wherein Ris a perfluoroal kyl radical having 2-4
car bons watoiaism2l y substituted by ether oxygen. 5 17. ThePQIT&S@@s‘wM Claim

11 wherein Ris fl uorone di.cal. roce of daiml1l
wher ei n at Ieastlﬁgorrhﬁpmf’eﬁffoéﬂgﬁn1?!‘-’@@?\%}@]}%}@“& SH\W-} Y %o said
(RSO2NWh) 3- bM c 16f Thaprckss dfTlaihihél prhecsais M"ds h¢llegan.11 wherein Mis an

al kali metal an 6C Thggrowégs of-%]gltnﬁlii)%%f 19{{1 emu]o}ovi@gn?&cz#)ﬁ&vwgfh ;0 21.

The process of e Syelie suf one I'S
corrp05| ti on2rfkﬁqpbqn§|0@gos@11yf@hymtumm'eethqms’g@f which said salts at |east 90

mol - % age sul fcmyl Tﬁ@bﬁf’ces%adft@laﬁﬁm %%F&x?ﬂ lpxtﬁh\@o&ﬁfemﬂ ?adﬁéaisOZNNb)S bM ¢
of Jdaim1l. 22. Fllngocess of 1 wherein at | east 90 nol - % of said

cyclic 15 sul fdﬁe %pf%‘fsw%fcﬁi@@?ﬂbevh@@%aﬂaa%Hmm@ &¥fposi tion. 23.
The prOCeSS(MOQJHDmM'llsfth{I&&Vd @@mr(RsmmM@3lbmgbf¢1aQﬁlld medi umin which

d ti d t Th
of Q1 ai m'25 wherdi n1BAPRPHACIATGL 58U Nhis  LERCErBhnds 54 t he. or oup
consi sting of eter3he pidcesd @ laih hbwigtesuXfioki de, ami des, and 20 _ _
sulfolafgs. 25 5TNETREBRRES GHcildn?h Mvherel feyRic &lifbrleNEEdnebd @ Aln FBA! um 1 S

t et rahydr of ur an
composmon comprising sulfonyl amide salts of which said salts at least 90 mol-%

are sulfonyl amide salts represented by the formula (RSO,NMy)3 ,M'.. of
Claim 1.
22. The process of Claim 11 wherein at least 90 mol-% of said cyclic
15  sulfone has been converted to said monomeric composition.
23. The process of Claim 11 further comprising an inert liquid medium in
which said ring-opening reaction mixture is formed and reacted.
24. The process of Claim 23 wherein said inert liquid medium is selected
from the group consisting of ethers, nitriles, dimethylsulfoxide, amides, and
20  sulfolanes.
25. The process of Claim 24 wherein said inert liquid medium is
tetrahydrofuran.

17



