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This invention discloses a nethod for preparing.in-tides (1) and (11) from
conpounds having a sul fonyl fluoride func- tional group. The im des so
prepared are useful in a variety of cat a,[l,lfliﬁc and el ectrochemn cal
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This invention is directed to a g imdes from5
conpounds havi ng a sTiif oryhtidn is directed foaxaethod fdr ppepatipg infides figindes so

prepared ar ' . | ' 19 electrochem cal
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fluoride functi®naselyinayarety ofeatplylip aushelegtrochemicalapplicationar t i cul ar,  vi nyl
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found to be particularly useful as noners. faor __copolynerization wth
tetrafl uoroet hyl ene,(‘:ﬂoé’t'l g% VIRg 0 Eﬁ“‘ﬂd&%ﬂc&gnﬂ up e welldpgpnin e and
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It is also known to prepare imides from compounds having sulfonyl
ﬂupride_ﬁmcﬁcnality particularly fluorinated organic sulfonyl imides are known
in the art. For example, DesMartean, U.S. Patent No. 5,463,005, discloses
20 substituted perfluoro-olefins of the formula :

T
CP=CF-R-X-S02-R

(SOZR)m

) where X =CH or N, Z = H, K, Na, or Group I or II metal, R = one or more
25 fluorocarbon groups including fluorocarbon ethers and/or sulfonyl groups and/or
perfluoro non-oxy acid groups, Y = perfluoroalkyl or F, and m = 0 or 1.
‘Xue, Ph.D, thesis, Clemson University, 1996, discloses the formation of
the monomer o ‘ |

30 A CF; = CF-OCF5CF9SO,N(Na)SO,CF;3
by reaction of CF; = CF-OCF 2CF280,Cl with CF3S0,NHNa in the presencé of

Na,CO; ini acetonitrile. However, Xue’s method is not applicable to the sulfonyl
fluoride species without first protecting the double bond. |



where X = CHor N, Z=H K Na, or Goup | or 11 netal, R = one or nore 25
fl uorocarbon groups including fluorocarbon ethers and/or sul fonyl groups
and/ or perfluoro non-oxy acid groups, Y = perfluoroal kyl or A Juadtf= 0
or 1. Xuwo @4 thesis, C em son University, 1996, disclpspeséomef20r mation
of the nmononer .30 CF2 = CF-OCF[err]CF[err] SO err] N(Na)SO err]CF[err] by
reaction of CF2 = CF- OCF2CF2SQ2C1 wi t h. CF3SO2NHNa i n the presence of
Na[err]CJ err] in acetonitrile. However, Xue's nmethod is not applicable to
the sulfonyl fluoride species without first protecting the double bond. 1
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for fPHEh‘?“I‘ﬁ/@ﬁP‘EWé"W%E have
det er mi ned t hdtheXuxsnorsiadriaithaeé dq::empmmmqammd@sfpxepmwrames of less

than, 10% {1 omaCEAabbc OnaE BRI 2r 80 NIHD AR L NERARAL Slod S

provi ded, F ?Pg%ﬁmt hod, provi epar

hi gher vyiefd. Ofﬁ ; BW}%‘&WQ"’@?%FWVMW‘{??‘ EPW“@QSCI err]NNa2 in a
hi ghly puri fi €F;SOaNNa, Mlfgtar ¢t t BhushotmdahSS PhroBficing €acted with a
cyclic sulfon t 10 . - SO2 CE3 uce the vinyl

et her m)nomer%%éo ﬁﬁ%@@ﬁﬁ&%ﬁ%s&wgé%%%@z iVeXue is a
reacti on bet m‘WWQWMMmﬂESSQZNHNa to produce an unusabl e
conpl ex m xture of products. Xue nmakes 15 no suggestion that CF3SC2NNa? is
effective at converti ng, sul f onyl fI uoride containing conpounds to imdes.
Meu[err]doerffer et al.; Chem ker @giz(t:w:!cﬁfpf:ﬂahrgang (1972) No. 10,
582-583 di scl oses a net.hod for sym Zi ng RSO2NH2 wherein Ris )
perf | uor ol kyl. 20 Feiring et al., WO 9945048(A1), provides a nethod for . )
imdizing fluorinated vinyl ether nmononmers containing a sulfonyl fluoride
group by fi rstoprpdmeéhqmglmmm&mndCMEmo $O5CF4 he sul fonyl

fluoride i nt OANMD didciisEg by RuBqd g &?@UOPE% T4 cﬁﬁg SO gi.3gl oses a

met hod for |§ 25" sul fonyl pecl'es contai ni ng

aromatic ri ng b0 eypdyqapn) ugyealie compleramiters éﬁPfOﬂWénXu‘t)ma}sﬂow des
for a protes Srm: arggestmnnlw CF3S0O,NNa, is effccnve at convertmg sulfonyl fluoride

containing compounds to imides.
MeuBdoerffer et al., Chemiker Zeitung, 96. Jahrgang (1972) No. 10,
582-583 discloses a method for synthcsxzmg RSOZNH», wherein R is
perfluoroalkyl.
20 Feiring et al., WO 9945048(A1), provides a method for imidizing
fluorinated vinyl ether monomers containing a sulfony! fluoride group by first

- protecting Lhe double bond and then converting the sulfony! fluoride into an
‘imide.

7 Armand et gl, EPO 0 850 920 A2, discloses a method for imidizing | o

25  sulfonyl fluoride and chloride species coﬁtainfhg aromatic rings.

| SUMMARY OF THE INVENTION
The present invention provides for a process comprising:
Conta.ctmg, in a liquid dispersion or solution, a composition compnsmg a sulfonyl

7 amide salt rcpresented by the formua:

30 | (RzSOZNMb)3 bM (Iﬂ) ‘
‘wherein R2 is aryl, fluoro-aryl, or XCF,— where X is 1, halogen,
ﬂuonnatgd 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, ¢ =0 or 1, M is an alkaline

35 earth when b is 1 or an alkali metal when bis 2 and ¢ =0, and M




Contacting, in a liquid dispersion or solution, a conmposition conprising a
sul fonyl am de salt represented by the fornula: 30 (R2802N|\/b)3 bMc (10)
whereih R2 is aryl, fluoro-aryl, or XCF2- where X is 'H, hal odehnne 2004
fluorinated or non-fluorinated | | near or cyclic alkyl radicals having 1-10
carbons, optionally substituted by one or nore ether oxygens, M is an

al kaline earth netal, 1, |V|IS an al kaline 35 earth when
bis 1or an alkali net allsﬁg%lhmﬁt‘ﬁ?é"hﬁngndl aidc 5 1, wil th proviso thesc fomof i s

al kali metal when b =1 ardualte1ivhewibi=h2t he proviso that ¢ is not equal to
1 when b =2 wth a n pol ynmeric sul fonyl fluoride conposition
represented by the %Ia R (SQ2F)m (1V) wherein in =1 or 2, where,
when m=1, R is a fI amonpalyeerisrsul foryd fubtide compasifionsepresanteibyothe

unsat ur at ed shydr ocar byk‘orhﬁgidﬁgisop gx@ept perfluoroolefin, having 1-12
car bons optlonally substitute B ne“or nore ether ?xygens or tertiary

- am no; " or, when m= 2, 1@VhRT514§1'aYPF%0Wh%§t‘@EFDdFmer isadioniaeted orsat ur at ed
or unsat ur at ed hydrocarbyh-ﬂﬁenn@d@@aﬁmmr&rlmkéﬁsﬂyﬂﬂﬁar Pehidscal, having
- 1-12 carbons optionally subs ted re et her, oxyge wth
a polymeric sul fonyl fiu8F© @?ﬂ%ﬁ?#ﬁ'@ﬁ g?rhﬁns‘??ﬁ'ﬁﬂw 'ﬁﬁﬁ“ﬁlgedr
represented by the fornubnonsomoa&the[r@xm(m&mﬁ&l)ﬂamm;cm whétBmi=s2a ,
diradical gglected from Rh?sagflﬁ @éaqﬁ.lng edféa{ﬁ?zftbﬁ'ﬂxtnﬁﬂat‘& e
| ng rak qene but

non-fl uorinated al kyl ene, jnc oxya ene or uor ooxya
not perfl uoroal kyl ene, af¥Areeachy zﬂq, Excep Bwe@#vleye,mw@ewngr haI ogen,
and the Zs need not be thg2 cﬁﬂﬂﬁsoﬁﬂtﬂxallysﬁli%ﬂﬁité&ﬂaﬁ&ﬁfﬁr&ﬁbrééﬂﬁioifgeﬁgrm a
- non polyneric imde caﬂp?f gulgo R}] %
{ R SC2NSeR2) n}y M Y& AP ymfng nyp e cogmggﬁonmnyngs | or an
alkKal i ne eart hmonomer units represented by the formula

15

[CZ,CZR350,F)}- ")

wherein R3 is a diradical selected from the group consisting of
fluorinated or non-flucrinated alkylene, including oxyalkylene or
20 _ fluorooxyalkylene, but not perfluoroalkylene, and each Z is
independently hydrogen or halogen, and the Zs need not be the
same; and,
causing them to react to form a non-polymeric imide composition
represented by the formula
25 |
e (RUSONSOR Ty o
M

wherein y = 1 or 2, M is an alkali when y is 1 or an alkaline earth
metal when y is 2, m= 1 or 2, where, when m=1, R! is a fluorinated
or non-fluorinated, saturated or unsaturated hydrocarbyl radical,

30 ' except perfluoroolefin, having 1-12 carbons optionally substituted

' by one or more ether oxygens, or tertiary amino; or, where m =2,

R1 is a fluorinated or non-fluorinated, saturated or unsaturated
hydrocarbylene, except perfluoroalkylene, radical having
1-12 carbons optionally substifuted by one or more ether oxygens,

35 with the proviso that when y = 2 and m =2, M may represent a
combination of alkali and alkaline earth metals;

3



metal when y is 2, n= 1 or 2, where, when nFl, Rl is a fluorinated or
non-fluorinated, saturated or unsaturated hydrocar byl radical, 30 except
perfluorool efi n, having 1-12 carbons optional |y substituted b\Wue208# nore
et her oxygens, or tertiary amno; or, where m= 2, Rl is a fl uori nat ed or
non-fl uorinated, saturated or unsaturat ed hydrocar byl ene, except
perfluoroalkylene radi cal having 1-12 carbons optionally substituted by -
one or nore ether oxdfgisrtbe altggatives apoliimerie sids compasitihenmprisin@nndmer = 2,
M may represent a Gl ggea@dq, fd f@dlgaand al kaline earth netals; 3 1

~June 2004 or, in the alt |ve a polyneric imde conposition conprising
nononer unlts r epr esent ed by the fornmula {- [C7ZCZ( R3S2NSQ2R2)]-) v M5
10 15 whereiny =1 or 2; R3is a fromthe group
consi sting of fluorinat ed or %ﬁ%ﬂfﬂﬂrﬁ ﬁT}e'ne ﬁb udi ng

oxyal kyl ene or quorooxyaIkerne, but not p@rfluoroalkylene, each Z is
I ndependent|y hydrogen or hal ogen, wherein the Z's need not be the sane;, R2
is aryl, fbuoro-aryl, or XCF[err]- where X is H -halogen, fluorinated or

non-fluorinated |inear Owife)‘éiﬁgc— fll)ll(ﬁlll{jlgg'dfr@cjhﬁal %\éa@%ﬁl 1@1&%3{)%[1?

optlonal |y substituted by -one nore “et when y
is 1 or' an alkaline ear tcansigting of fwerinated er mon-fupringtsd aloresieninchuding er m

"reacting" is intended t Qx{BR/lendlot gwrg&ygk#g& a}tln%eaﬂuokﬁggmgm conmponent s
in areaction mxture to react to format least one product. "Reacting”

may optionally include st??% idndspemdsitiYheating or cooling. BRI EF
- DESCRI PTI-ON\GOF DRAW NG Filydrogen ot kalegenewhessinrthaZisaeed hot eethe ppme ;R is

enpl oyed for determ ning eﬂu&Q_ I&rm%f_vméfggg@ﬁ mgg&]b%hggﬁgﬂggn the 7
reactions described in the c;|f [e TAl LED
- DESCRI PTI ON The process &§P2 Bﬂ?arpﬁ%ge?@‘ﬂl W@&Pi?g@mnﬁ L1 pasbpBs, et hod
. of providing a very w depﬁamy? sabstituted besnendrimdre ettier beygensadiik yn andli
var i. ously ion 25 exvc han%gnslqs L PXﬂ W%e@aﬁﬁ}eﬁlﬂébs el ectrol ytes,
and iononers useful for
- 15 As used berein, the term “reacting” is intended to mean allowing orto .
allow at least two components in a reaction mixture to react to form at least one -
product “Reacting™ may optionally include stirring and/or heating or coolmg
BRIEF DESCRIPTION OF DRAWING
. Figure 1 is a representation of the apparatus employed for determeng the
20 volume of hydrogen gas evolved ﬁom the reactmns described in the specific
embodiments herein.
DETAILED DESCRIPTION
The process of the present invention represents a simple methed of
" providing a very wide range of imides which can be readily and vanously ion
25 .exchanged to prowde superacid catalysts, electrolytes, and ionomers useful for
-electrochemlcal apphcatlons .
In the practice of the invention jt is not necessary to first protect the double
_bond of an olefinic or vinyl ether prior to imidization. The imidization will
proceed without attacking the double bond. A
30 _ Equally useful is the imidization of a polymer comprising monomer units
of vinylidene fluoride and monomer units compﬁs_iﬁg a pendant group having
- sulfonyl fluoride functionality, particularly a perfluorovinyl ether
. _perﬂuoroa]kbxysulfonyl fluoride, such as described in Doyle et al.,
‘WO 9941292(A1). The methods of the art for. converting sulfony! fluorides to
35 imides are not applicable to the copolymers of WO 9941292(A1) and others
embodiments containing vinylidene fluoride monomer units because of the base
instability of the vinylidene fluoride moiety. Application of the methods of the art

4



el ectrochem cal applications. In the practice of the invention it is not
necessary to first protect the double bond of an olefinic or vinyl ether
prior to imdization. The imdization will proceed w thout atitlao&i2A@4t he
doubl e bond.. 30 Equally useful is the imdization of a polynmer conprising
mononmer units of vinylidene fluoride and nononer units conprising a
pendant group having sulfony] fluoride functionality, particularly a

perf | uor dvi nyl TETHER extensiveaidouacespiabls degmpation abthie pelymerdackbondémcri bed i n.

Doyl e et al., W&ﬂ%ﬁ@ﬂ%rﬂb)wnfﬁhﬁn@”ﬁé ?ﬂéﬁs Thhe ihéthd] & th® pres&it MRhlibR 9
sul fonyl fluorides.to

Ilcbet he_co nmers of
VO 9941292( Al) bt Vet oni RO R i é‘e vinlidses, 8uehdror | de
Mononer units lventuseg pdlymbms vbﬁmatdegm&hahmbfﬂlypoiymdmaakhmbl dene fluoride

noi ety. Appki cation result |n
ext ensi ve a?\d unacceIﬂIth:ft é‘se@ﬁhr adﬁt ?{cl)ln% gm%o quﬁ?ﬁ%&éone
vi nyl i dene fl U@QW@%%SWPH@OEW edfin thecteymn esent

| lnvelnt Id on P{Ovhﬁ(g‘ﬁcffrbﬂ”ﬁﬁ'&n%ﬂséﬂlbaﬂiyl %thf yﬂkj;rildgarth@%két Sihiflafl$ t‘?? |. '
vi nyl i dene flugrl N rs radat i & pol ymer:
backbone. 5 | n? Eilgflgogarfl?yiepﬁ\,%ﬁ rgg @%?ﬁ*ﬁﬂﬁ E%?tﬁ’,gl&cﬁ@oé@ﬁ floyed to
mean a nmonor atiydmigerc ddeth by drogarbil andr}:b'drocalrhgﬂelnydaﬁmﬂas émpldyé@ﬁeﬂe!h the term
- "hydrocarb e I|
Si ¥n larly, )ﬂt} he%a?ec?’ ééaﬂhml %%@%hﬁ%hgﬁé{i é@oﬁ‘{:ﬂbo@h@&s ﬁgﬁ Tcal
consi sting of E&YSSHH and éPaY noré&wﬂmm@daﬂssqnummm@mmmne
‘radicals, as eﬁWI@M@‘Hleﬁﬁﬂi&al i8 Quitable ﬁa@ﬂie%irébﬁ%@%fﬂ{e Mﬁog@f&g t | |
r |a

~ car bon- car bon re pxyge
fuI j y fluori naf%aféé?gg’m’?%i’? %’iﬁ’g’%ﬁ?&%‘g@lm@m“ Pl@ﬁ'écer  cal
sui t abl e foﬂwﬁh&npocherﬁeamhﬂyhethexrﬁmcﬁaneﬂtyd&mpéri&bﬁéfezrécﬁdﬂﬁ:%l $he
cont ai ni ng,per of (. the practice
of the m%ﬁntfdgﬁﬁ&%h Héweggy@%%ﬁ&s@lﬁé%r@%h@g@+ V\é]\p?gp is preferred.
Thus, the 15 fGﬁﬁ‘F%ﬁ)ausr@qteebseﬁf ppptiselsoorsferred not suitable but the
functional group Cﬁ%:ﬁlas&ctoﬁthegies@ﬁlmwﬁﬁbﬁ,%@;hemmﬂfohﬂﬂ:ﬁ@sﬂ&?ﬁﬁﬁd d. In
S

the ?3?%&?%“%%&&@#’%&?@ ) 7 FingiO br il Hbcte gt e i ohi y
- effective agenprspirmg es@a:mmgndenvadeardfroompaunvlsdmvmramﬂfpnﬁfﬂmmeounds
having a sy f%ﬁbﬁéﬂaﬂﬁ%b&ﬁﬁ&? yﬁghbggtgﬁ.?&gw@ghg SR Bﬂh\éb@”@%@g and non

pol yneri c speci I'n ta
process of thesui?%F ﬁsaltﬁﬁ“’&h eﬁrf’%fﬁf amenu%&es pedfuorghere X is

H, hal ogen, flarpk onXOFg- wheradlis H, lhﬁlfogaﬁtﬂﬁdnhaﬂ%@af né- ﬂu&mltddthkw radicals
having 1-10 c %}Bﬁ@ ilkypx%l'cﬁg ﬁaﬂg 3 Lilbscta'rb pﬂ@{algr SubStitultd by by one or more
| ether oxygens; M' is an alkaline earth metal, b=1or2,c=0or1, Mis an alkaline
25  earth whenbis 1 or an alkali metal when bis 2 and ¢ =0, and M is alkali metal
when b =1 and ¢ = 1, with the proviso that ¢ is unequal to t whenb =2,
Preferably, R2 is fluoroalkyl having 1-4 carbons; most preferably R2 is
CF3-. Preferably, M is an alkali metal, most preferably sodium, and b=2.

_"';U-

A
M

In one cmbodlment, a non-polymeric sulfony! fluoride composition

30 represented by the formula R1(SO,F)y, in liquid dispersion or solution is
contacted with the dimetal sulfonyl amide salt- -(IIT) to form a reaction mixture.
m=1or 2, where, when m = 1, R1 is a fluorinated or non-fluorinated, saturated or
unsaturated hydrocarby! radical having 1-12 carbons optionally substituted by one
or more ether oxygens, except perﬂuorooleﬁﬁ, or tertiary amino; or, whenm = 2,

35 Rlis a fluorinated or non-ﬂudﬁnated, saturated or unsaturated hydrocarbylene,
except perfluoroalkylene, radical having 1-12 carbons optionally substituted by
one or more ether oxygens, preferably m = 1. More preferablym=1,Rlisa

perfluorovinyl ether represented by the formula
5



et her oxygens, Mis an alkaline earth netal, b =1 or 2, ¢ =0 or 1, Mis an
al kaline 25 earth when b is 1.or an alkali netal when b is 2 and ¢ = 0, and
Mis alkali netal when b =1 and ¢ = 1, with the proviso thatl Jgng¢ 200hequal
to 1 whe Pr ef erably, R2 is fluoroal kyl having 1- ns; . nost

pr ef erabP‘;’/{bRIZMJE’g4 CF[err]-. Preferably, Mis an alkali 31&%@@?
preferably sodium and b = 2. In one enbodi nent, a non- poI ymeri c sul fonyl
fluoride conposition 30 represented by the formula R err](SOerr]F)[err]
in liquid dispersion or solution is contacted with the dinetal sulfonyl
amde salt(lll) to forma reaction mxture. m=1 or 2, where, when m= 1,
Rl is a fluorinated or no ri nsat ur at ed.

hydr ocar byl radical havi ng #(?52) carL&gnzsC%g‘w_ﬁafl—eéﬂgt“tut ed by one or
more ether oxygens, except perfluoroolefin, or tertiary amno; or, when m=
2, 35 RLis aW qmnBﬁasEarmrﬂnmancbrumlmmctm U:rﬁbexdl @haHRs@sUr at ed

hydrocar bylsenayost {&&Qﬁ] el 44Qn 12 carbons
optionally substi ? - |ﬁ—¥ﬂ1 0xy3eﬁ%a @g’éiabl y m=1. l\/bre

;atle ﬂé ne or m)re

preferably m= 1, RrOP§ £t G’Grpmﬁewvf th@ hymm@pneSdeuilyd inftie f or mul @
5 1 June 2004 abaaﬁc@awﬂi:ﬁzaheﬁa/dusa&/uaﬁﬁ%ufﬁ t 1
CF2=CF- - O [ CHRChLRLA 1Ak S8 T, MRS o exces“fathde S%F o oal kyl
havi ng 1-4 carpons, .z = & G POV mﬁ?‘g—faﬁﬁ%‘f‘}‘lq@& 1 and R4
“is trifluor orrélierfﬁcﬂozl mayprogged ithomagensously, smi [eupeteeﬁmcbubjwt to sruh@erpr ocess

f th vent id itof. d
AR et e%?ﬁgfﬁﬁgﬁ“?’%ﬁ@d‘ a%ﬁﬁfﬁgf o 98 PEfrbemic

provided ta ensurecy S9844 YRR FeAProl G Pregc Hpuidnare seifablmior nesras -
diluent, thean mﬁthqmﬂ dihlpnpfoodeqmceammgmaﬁ@{ )theﬁ@:d:émbn&%@ﬁ&' ally .,
subject to sugﬂm@gn&iﬁgﬂaﬁpgﬁ&h%esghﬁrﬁ,%g re1 %ﬁh@ o conduct -
the process of the invention I ner E(ﬁ-{fdc} Saprotic
organi c |iqui H?%?‘E’"?ﬁgl‘%ﬂﬂtéhq‘%@ bisarogyct fé'ﬁh#tnéfran mll}thecﬁlttrédﬁﬁt for the

process o153t hBreferedriiquits;ard &thers,aﬂuuﬂﬁgfﬂflﬂs n%fés”EMS@hfn&cfeE fgyond 1iquidity
and inertnessg ade§ Eg‘ %é&g%&? ﬁﬁ) t tthat ssolves the nonomer
but not the Na Ct 0t £ iIpOst PEeterredt er ed of f . 15
Preferred |iqui ds "ereé?q?@r@ay bmndwtn@aﬂdﬂﬁ'tempammm;wam fragwites, and.
sul f ol anes. Eixiﬁﬂicﬁluag;ﬁ)mf(ﬂnﬁh@tftﬂ 612 Gilubhd [

reaction may Qe ?@Ig‘%ﬁ} e gqﬁlegﬁ oy at‘%:}oggﬁﬁgﬁn?%gsﬁegg%nﬁg and

boi | i ng poi nt € I1‘ner E‘i’ﬁn riﬂil‘fﬁ‘@ﬁ%r'&qmneéam@sﬁpmen f ound

to be sadl sf @étndﬁlylp#qﬂﬂlfh@ &i}"@faeq: sugdbleriyittirooen terfferdthie th BER bR
Tenper at ures Igregﬁaeao roomtenperature to 80C are suitable, with room

tenperature to 60C.nore Ereferred The reaction mxture is preferably
stirred or otherwi -rgacitlp lnétamé%@(pﬁfpﬁgly stirred or otherwise agitated according
_ to means commonly employed in the art.

| . In a first prefcrred embodiment of the process of the invention, the product
) 25 ofthe process is most preferably as represented by the formula f"“'"?-""}

~ CF2~CFO-[CF,CF(CF3)-0],-CF,CF,SO,N(N2)SO,CF; (VIIl)

| where n=0 or 1. It is a particularly surprising aspect of the present invention that

30 the conversion of the —SO;_F group may be effected without the necessity of
protecting thc double bond. The product 50- formed, (VIII), may advantageously

N be employed as a comonomer with fluorinated olefins, non-fluorinated olefins,

ﬂuonnated vmyl ethcrs non-fluorinated vinyl ethers, and combinations thereof
Preferred comonomers include ethylene, tetrafluoroethylene, hexafluoro-

35 propylene perﬂuoroalkyl viny] ether, vinyliden¢ fluoride, and vinyl fluoride.
quolymenzmg_l_‘the n_lonome_r.(Vm) with a variety of co-monomers may be

effected for example according to the teachings of DesMarteau, op. czt or of’

Feiring et al., op.cit. or, more broadly, may be effected according the methods of
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to means comonly enployed in the art. Ina first preferred enbodi nent of
the process of the invention, ‘the product 25 of the process is nost
preferably as represented by the formula CF2=CFO [ CF2C] F( CF3) -iQuae 2004
CF2CF2SO2N( Na) SO2CF3 (VI11) where n= 0 or 1. It is a particularly
surprising aspect of the present invention that. 30 the conversion of the
-SJerr]F. grou ff C Slt rotecting.the
doubl e bond. Thgmli%\l1 o %c%ted[‘h‘éﬂa&lﬂ%{f)%rf (%’I?orﬁl%a%ﬁ % YAreheSle npl oyed
as a conpnomer WQtwohq:mﬂlaamhe@uoosefu ns, non-fluori nat ed ol efi ns,

fluorinated vinyl etgs seab p@:&éﬂaram}mﬁwﬂmwn@ah@ﬁéém%g@%@ Old ons

t her eof . Pr eferrgd cononone I ncl ene, tetrafluoro

hexaf | uoro 35 pFBHNALERomSE (V PBV’F geshtadhe tll‘-\Wfql'dlel?ii’ef:ﬂfI!Itquan.';de
and vi nyl flsuorthdmonoﬁemnﬂgaﬁthza cﬁmté Etﬂut&mﬂ@mﬁ(ﬂ VTHF) Trffbbhlyﬁmeﬁﬁéﬁcﬁisyf of
CO- NDNOMEr S may ecte ex or Lot e teac |ngs 0
DesMar t eau, %%?tcggyovgpaylztb P?’nﬁ&fg‘?‘xg ﬂ%ﬁ%ﬂg@%‘ Alymergrionsimay nay
be effect ed accﬁmtber@fecwd,fmﬂoWedibyaﬂnﬂchangcnaﬂiZDﬁleﬁﬁmblmymeItemhmve op. .
cit. The ionomess, r

el ectrochem cal aé’%ﬁ“‘f’:‘gﬁﬁ% < %ﬁ girl%% o egf \ﬁgphgéxﬁ)g{reat?ds“qth l'ithium
batteries. For 3dHeQISH F;g&;m thg acid dpHeny )rrﬁmmthh/aqmepus @ali tn

exchanged tjo tkfe;ﬂlﬂiemtmmﬁlaﬁabﬁpogﬁm acting 5 the nonomer (VIIl) with a '
dilute solution of I#l I,n THE. ..The posfl#rrer gfat J.ons, i ndi cat ed_ above may
|t

then be effected. Aty ebRdiment, 2 FdP POLymes FRmASRion 15y st pe
~effected, foll @mmdcib@wﬂmheedm‘ma:lgelfmyﬂ Iamide@altl(ﬂl)‘ﬁuﬁzquid’dmrsabﬁ e svldtiore

enbodi ment, t he, RRf £5 E&% SRSl E{HD d with
- aqueous acid toQ ?{)r m te acl ¢ meg@y%fer%(t}g%*@é ﬁ%c%ulg f&?ﬁﬁ%{
sal't to form t B formpaum i on corrp05|t|on In a further embodinent a
sul fonyl flisiori de pol yner conposition is contacted with the dinetal

sul fonyl amde salt (I11) in liquid_.dLsReLsi r solution to forma
.~ reaction mxture. The pol yner conpri[gg’éemgﬁgf Gnits represent by the
formula t5 -[CZ[err] CZ(Rlerr] SO[err]F)] \/\herel n R3 is a diradical selected
fromthe groupy5eRs 83 i !f@ g | ene, but
not perfl uoroa“ﬁ1 {éﬁne | nc"f)‘ifdl 41%@%#(% yl en %BBECO% l?g;ﬁd‘glgyd {X ne, and
each Z is inde B orfs bt peifinerasliorienesingludingoxyaliaylase or he sane.
Pref erabl y20 Rsﬂusmaxmmmeemm edch Zois sedeperlieRilP hpdrofsh oiie)ln " Bialnetd) 1S

| represented b yn(gtjln% tﬁé) éamc %rega%ly%3 is oxyalkylene. In a second preferred
embodiment (V) is represented by the formula

-CFy-CF-
O-[CF,CFRY-0,1,- CF2CF2802F

)
25  wherein R4 isFor perﬂﬁoroalkyl having 1-4 carbons, z=0or I, and a=0-3.
" Most preferably R? is trifluoromethyl, z=1, and a=0 or L.
The polymer comprising the monomer units (IX) may comprise up to
50 mol % of said monomer units (IX). Comonomer units incorporated therewith
o " may be derived from numerous olefinically unsaturated species as identified in the
' 30 art including, ethylene, vinylidene ﬂuoride-(VFz), vinyl ﬂuoride,'an'd
combinations thereof to form terpolymers. Additional termonomers include
t_etraﬂtioroethylene, hexafluoropropylene, perﬂ_uoroalkyl vinyl ethers, and such
other ethylenically unsaturated species as are known in the art.




O [ CF2CF(R - OzJa- CF2CF2SQ2F 25 wherein R4 is F or perfluoroal kyl having 1-4
carbons, z = 0 or 1, and a = 0-3. Mst preferably R4 is trifluoronethyl, z
= 1, and a = 0 or 1. The polyner conprising the nonomer units1Uuxg 2664/
conpri SEWOII481B0 not % of said nononer units (I X). ConDNPOEAISSIN2ER

i ncorporated therewith may be derived from nunerous olefinically
unsaturated species as. identified in the 30 art including, ethylene,

vinyl i dene fluoride (VF2), vinyl fluoride, and conbi nations thereof to form
terpol ymers. Additional ternononers include tetrafluoroethylene,

hexaf | uor opr opy! en@artjratfi f@:@éd%i-th\él Ractic€b
ethylenically o re.k ma%veaﬂ%%%?ap% gu ne 2004

4
WO 01/ 40174 Pé?‘/’""‘b‘éggég"iiéﬁgfr:{ o B9P aPF%”BrYe‘fPePr?@dn? Iof> Qfifemonamen wutsof t he
i nvention i s 4PPcm6icomenomerawmiss d@l\mgfrqm Wgﬁﬁomteféﬁahimsleaﬁrsef;@élahl y up to

‘ \2/2[ gﬁlr] % rrgfst @Qﬁi@ﬂ@ﬂ@fmﬂ@'dkﬁvcd(ﬁ@& n%'}i%‘ef:tgoﬂﬁé tn%?c?é]; |r \c/)(rand from
VF2. It is’a %%a ?ﬁ@“ﬁﬂ‘e@‘é‘?ﬂst@mﬁb‘émﬂ@ﬁs flerined tfirpan

copol ymer of (VEX)cawbc mcaessﬁﬂaseac&ﬂ avedrdifg Qb thePrécesdlethy Bfehidi o fNhL é'an be
successfully 'il%h%&l:o%ﬁ& rnqi&gngg%utsg @Fgﬁ SIW{?Of thae‘i h@g J’ltlﬁ)n to form the

correspondi ng Because o ty of

VF2- cont ai ni n@{lfm SOYHENRE PalyTReTRhe Bithods of the ar for ﬁ)umngomrdeadj'ommmt%sy]f rom
sul fonyl  fl u@inodids aeélmtmﬁémlﬂﬁﬁﬁﬂ’@o@n%xigaf b a,,gﬁ, OIt han
t.race arm ts lve r.0 VF2 ecause e 1mdizing
agent s. thgl%é?%g“@ %gm‘?dh%"bw ause theg 2 B8P Tdhe am attask

degr adat i | on. tsoobmas baekbone causing sktehsive degradationn t he mol ecul ar wei ght of
pol ymers  sui t.abl em&élgﬁbepam@%lhﬁﬁmggn Bﬂﬁxe'rﬂé/l‘éﬂhir%ex%lg gg [lc polyners .. )

may t hensel ves . ngl ‘bfo‘é near_ room t enperat ur &fefore are
wel | -suited atiie Pﬁ‘g'ﬁPEP‘:H‘é? HEVERiDg- @WWSPOIWIEQWSEIMWBVH i t
is general |y bskfuds atertreareogh (E}npeealurlem.ﬁdtheﬁ&fbtd:%é weﬁlfsﬁift@.l’ﬁtlhé/hti’mé()' vent

o f h f.
or the ppy ynﬁgperﬁﬁ% (RGP aE :%Ee gg?g@tev& it is o?ef?gV%%?aﬁr# G, e%ﬁo;ﬁ,r obl ens,

solubility and sol ytion viscos I'hcr

maki ng honogeffeGae Hé%tﬂrﬁfﬁ“’myf"fﬁ%‘(ﬂnf for theepabyrasre rAsctlic mobssolay weighobf VF2 and
conmonomer  ( 1)ghe ipslypeer incesaka] Sofublielyland vbit:86h %@c&sﬁ? b@éo%?élhe&aﬁﬂ i9f the

present inven rel ative ubi | ty of
VF2- cont ai ni n&glt%glll 33?rrers ?rﬁr?%%& r}}oﬂuﬁgﬁler?gf‘&f\égm &Eﬁﬁ ProEReEt
f 1 uor opol yner&@polymisief ¥z a@b@mqﬂ@mr%hlltpdrnqﬂmuswalﬂmmtbahﬂ @adtize use as

sol vent s Jdoor dfttke pﬁbérmmvbnﬁdn%ﬁéﬂeopﬁnle%‘iﬁﬁv&? &Joi&ﬁltg%{t he process of
thelnventlonVF ant is alimting

fed, | .ubi |
factor. Prefer r%8°n§%$'n§ﬁ991%?%%2{§“ﬁ"¥fEP§eé Fﬂ&?q}ﬂ%ﬁﬁoﬂﬂ: flugropelymess. DVSO,

ami des, and sul f ol MemerouFapveticsorgaréc higuids are suitable for use as solvents for the
| sulfonyl fluoride polymer composition in the process of the invention. As stated,
solubility of the polymer reactant is 2 limiting factor. Preferred solvents are .
25  ethers, including THF, nitriles, DMSO, amides, and suifolanes. Ethers are more g 7)
preferred, with. THF most preferred. Because of the limitations on solubility
_ associated with high molecula.r weight, lower molecular wexght polymers are
preferred.

Suitable and preferred reaction temperatures are as in the case of the non-
30  polymeric reactant hereinabove described.

. For the,purposes herein, the polymer produced in the process of the
invention is rcprcscnted by the formula

{-[czzcm3sozrgsogkz)}—}y
' ' M
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preferred, with. THF nost preferred. Because of the |limtations on
solubility associated with high nolecular weight, |ower nolecul ar wei ght
polynmers are preferred. Suitable and preferred reaction tenp&daneR@d4 are
as in the case of the non- 30 polyneric reactant herei nabove described. For
t he purposes herein, the polymer produced in the process of the invention

i t ed £armul a3é 1]
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oxyal kyl ene or ﬂﬁdru@mmgyéﬁekudcarﬁls End7ent1§ hy&Q en, ﬁi@{eﬂ%@z‘ar
hal ogen, wherein he é‘f need |s ar yoro-aryl, or
XCF2- where X i 2efnohog thgspmes 13@6¥ 5‘?“8 o861 Wt Keis & balogens ~ or

cyclic alkyls ra@xwﬂa&d@mn@ubuﬁ&e&kn&@@scycmmmmﬁwﬂsm%l-twfcﬁﬂmhk’ one

wheny = 2. e e s b el oyt AR Al HEeg T Dor'e

meant to desi grmaékalim&teaxthel@menr}'f%amnryﬁaIMla/bmalkéﬁﬂe)caIWmeth] has a
val ence of 2, nw;f%@&%&ﬂﬂo%égﬁété%tﬁﬁ'mfﬁm&%w?%@nﬁ@%;fh?
oSl s al so

i ndicated 10 c I on hus serving as_a netallic cross-Ii

possi bl e, depe Ad eﬁﬁ%ﬂf%ﬁﬁ"wd@@ﬁ? R differeahpolymer ehpinsaagh pf the indicathd net al
Mto be bonded dompoyitionthassiviag aé ahimlﬁ@éfasﬂkhldmis ASPpdsible) eptin@iRRSS Of

t he present |nvent| n |s refera W t fi formof the
di metal sul f ony¥ ‘i‘%?"’\% %&P r‘{]@gé‘ﬁggl’%‘?‘ﬂe BtWPocess 15
whi ch provi des svgngntsnﬁﬂale sammmnb'meobhmn.ghl y cont am nat ed (R The i nvent ors

of e present | nventicohulagyr dieloti AR RELAGS o HlHLF

anal ysis that Xue' CEess uced err
conver si on. of fomzet thﬁalmq % ﬁﬂsﬁt'm@ﬁql eXmmeait,dwhﬁ%orrlEa@w@ns

product beilgg uﬂﬁarmﬂdegiv@ry%ﬁmmadﬂmtﬁflh@gm c&!@a:ﬁﬁﬁ%ﬂ(ém)s mkqwéﬁasb the
art for prepari ng % F‘H‘Wg EIFOC(F@ a|fma/ent|on
the dimetal sufi% éf’ HEE WIS (111),
shoul d first | ﬂlefueIs@rpcassipmddc@tCFyS@yM@Ivﬁth cdmvel(sidh)qf 1438 tham 120%{, ,

fl |,
.o o M o B A i
optionally suh@tm%tl}?@tfHSS?VlQ%mdheﬁ% or ppepasing (i)da pyre Torms an al kal i ne

earth metabp b =1 OlIn e peeess of the vaeﬁmoxﬁ/kheiilﬁ@ta@klhﬁinyﬂﬂn%rshﬁ s&ﬂﬁﬁl =
S 25 SR o, g ASBLl e Akl T ©
In (III), R2 is aryl, fluoro-aryl, or XCF,- where X is H, halogen, fluorinated or
non-fluorinated linear or cyclic alky! radicals having 1-10 carbons, optionally
substituted by one or more ether oxygens, M' is an alkaline earth metal, b=1 or 2,
. 25 c¢=0or 1, M is an alkaline earth when b = 1 or an alkali metal when b =2 and
¢ =0, and M is alkali metal when b =1 and ¢ = 1, with the proviso that ¢ is not
equal to I whenb=2..
Preferably, M is an alkali metal and ¢ =0, b =2, and R? is a perfluoroalkyl
radical. Most preferably M is sodium and R2 is a trifluoromethy] radical.
30  The inventor hereof has found that surprisingly the dimetal sulfonyl amide salt
(III) can be made at much higher purities than in Xue’s process, purity of greater
than 50%, preferably greater than 90%, most preferably greater than 95%, by
contacting a sulfonyl amide or monometal sulfonyl amide salt thereof having the
formula (R2S0,NH);_,M",(VII), with at least one alkali or alkaline earth metal
35  hydride and an aprotic liquid to form a reaction mixture which is permitted to

react to any desired degree of convers_ioﬁ up to 100%, which is preferred. In the

sulfonyl amide or monometal salt thereof (VII), a=1 or 2, M" is alkaline earth

metal when a = 1, M" is alkali metal or hydrogen when a =2, and R2 is aryl,
.9



equal to | when b = 2. . Preferably, Mis an alkali netal and ¢ = 0, b = 2,
and R2 is a perfluoroal kyl radical. Mdst preferably Mis sodiumand R2 is
a trifluoromethyl radical. 30 The inventor hereof has found tHalune 2004
surprisi w@8/40n di netal sulfonyl amde salt (111) can becramssesdsznuch

hi gher purities than in Xue's process, purity of greater than 50%
preferably greater than 90% nost preferably greater than 95% by
contacting a sul fonyl am de or nononetal sul fonyl am de salt thereof having
the fornula (RRSO2NH)3-aM', (VI1), with at |east one al kali or alkaline
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fedtto ]Ehe L tfaz;,sowmi pﬁférfeﬁffﬂfﬂie pioEBs.- ofaiﬁfr@%eﬁpixﬁel%n' m%&éfkﬁ@f Oal kyl',
nost pref gpa | Q sadi um

preferredqét ar%‘m%hﬁ‘rslllta 59&? h p[f‘rg yn‘ael’el"'i‘@tw%%%ﬁi?g?& for the
process of thés W@Q@?ﬁuﬂtlhwmontbﬁolhih%arpngﬂmtarmﬂtsmnqﬂmﬂymndunmdladd| s o
acetonitri] e wkabekapl MbRdriRALY 0=t RNRERNAE s fIBoFEd Bl Larkery | WNaler ]

is continued unt]| ge he othér starti i's conp] et el y
consumed and 2PEHREP ﬂ?fﬁ‘ﬁﬂ“ngl%ar‘"e“ F%'F%?&@F?“Eaﬁgf’%iscﬁ"ﬁﬁ’#% i s adj ust ed

so that only preferebliyatire bpdrideds addetimeshightifibelongstoiehdirictic quaftiyn When
reaction conpl e d | ightl
§ mpl etrge uan?l mﬂfd@%@& ?ﬁér%mc}z{f@alp feogigVﬁiarg gﬁlﬁg: 1n tt§ ght'y

bel aw st oi chi onmetric sal t
thereof (Vi) 3BHOBC §%‘V%B¥ %mPlﬁw%'é theyproggss f Br@pm the dimstahsatfonyl amide pr ocess

of preparing sdle(IH), rmta.bd&ud:tmmubnﬁrﬁhﬂ@e sa&qmﬁdeiﬂls n&utmbfa&ummset al

sul fonyl am dg; ference is

expl oi t ed her el n?%o g{ﬂx }oé e rﬁlé“rgesﬁ%afatgﬁ‘cﬁ%cg\?ﬁ'tpﬂf%h?’ﬂ ¢ B3N

m xture and oBWXRre and Fﬁpib%mmmltmmmpslsmgssmﬂ)dﬁ;dldeaaaitdetlsatts at | east
20 50 ol 264 Qoﬁ&%bkéfeﬁbl |28 Raét 990naY0k, n{astgpe?&aerﬁ ferae@sv ?‘1% st 95 nol

% of which s e represe b , (nn, as
her ei nabove de?l ?‘i’esaﬁls ‘Kﬁﬁﬁ?@t@#’@ﬂl %ﬁﬁs&ﬁ%@ﬁ“w%& (H 2% or separating
sol i ds f r om | hepeindboveaiefihed. ehmpt conpeenicntmedthio kgvén intthairt fir,sepiring f ugat i on
and, solids from liquids may be emmployed, including filtration, centrifugation and,

' distillation.

25 While'it is preferred to permit the synthesis of (If) to run to completion,
this may not always be practical depending upon the aprotic solvent chosen. In
neat acetonitiile, 100% conversion is achieved in ca. 4 hours at room temperature,
However, in neat THF, six days of reaction are required for 100% conversion. In
the latter case, it may be desired to separate the reaction product before the

30 .reai:tants have fally reacted. The method of separation based upon the heretofore

; unknown solubility difference hereinabove described provides a practical method
for isolating the dimetal sulfonyl amide salt (IIT) at high purity when conversion
has been low. .
It has been found in the practice of the present invention that residual

35  hydnde left over from the synthesis of the dimetal suifonyl amide salt (ITf) is not
highly deleterious to the éfficacy of the process of the presentinvention. While
not critical, the CF380,NNa; preferred for the process of the present invention is
substantially free of contamination by NaH. This is achieved by employmg
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distillation. 25 Wile it is preferred to permit the synthesis of (I11) to
run to conpletion, this may not always be practical dependi ng upon the
aprotic solvent chosen. In neat acetonitrile, 100% conver si ofhJuge 2804 eved

tn ca. Adwaiirge1at roomtenperature. -However, in neat THRpcBUXoud2yR Of
reaction are required for 100% conversion. In the latter case, it may be
desired to separate the reaction product before the 30 reactants have fully
react ed. The nethod of separation based upon the heretofore unknown
solubility difference hereinabove described provides a practical method

for isolati ”gshéﬂiﬁr lggs e&chirRJ?rYém 9‘%}‘ {\%H(xh %%w%&ag&?ta%% yrity when

conversion has “%Bf the
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excess of t heaprotiebquditnfosmpsgiutios, @lsﬁﬁthadchumﬁﬂ]ﬂlqhymBaﬁ&tthd by

washi ng/ fi | 1 sl % GorBifed. P28 AR the 5 gﬁ%&{ﬁﬁ&)ap?dncggg 1 3 raplogent. S

I.n preparing the dinetal éil fon am.de

t he -corr% neft ROOHFEALHRR 9, Q?’f‘?’é%a“rﬁ FECORGTSIB. conbi ned in any order, but

that it is - preferAcditihde tmp@tanmioﬁﬁiepmgfﬂw&hxemﬂﬁ)rgr a:ﬁldaﬁﬁlo(mj al salt

thereof (II), (ma s tio fol owing with
will | g‘bé en @R iRkl dlﬂtéﬂcx)xﬁ tl%eobon olpto 31%@ dapr ¢ liqui

addi ti on of the e arter t xing the
‘hydride with feﬂ@‘ rb‘i‘ﬁs@e%f‘\?@ﬁtm %@%@éwmﬁmt@rﬁwcpoﬁﬁlenmmmn or

3 | owerI tha][l eomaem@lpmomemeqﬁvenﬁoﬁm ﬁo@@x't@mb&ﬁﬁ% aﬂbw&zei Qﬁmﬂﬁrﬁﬁa“ ng- tge
imetal syifo oi_nt an
the boili Eég p@r&? %g%ﬁe §tr?5£)'lét mhfsfedu?a&mré?r“ég? E’Bsr jre eﬁﬁggﬁé@ #d to be
sati sfactory ﬂ’@ﬂn‘teﬁéﬂfprﬂa@@m@éeéﬁemnbyqdmsehﬂscbwntﬂatempeiumre lndMeqmr ocess of
‘the Inventlonomaﬂchtﬁaﬁedbﬁyé@ m@ﬁyﬁ& o

t enper at ures {’%ﬂ |ntf aster re eed) I'n t gﬁ%&@?gopre regﬂr en!godl ment of
t he i nventi on”*"4&BBAR™ F?‘P?aﬂe@%éf ged as the solvent at a tenperature
bet ween O0C and 80&prope edleerbiuitablet faepreparigth dimgeed stlfirs] anti=SME(INOSt

r ef er abl baloweah a suitable for
Br epari ngy(% heﬁic‘i}l nmey, adlngézm 9&:2::{ g&rsgﬂné?&ﬁeﬁ{ %A&ﬁﬁ&} %De@etﬁsubst antially

free of water qufﬁtdé"rectb“é‘ug%@ & 6FaSCNJBNg #nd NeOH, and provides a

route for making a sulfonate instead of an imide. In a preferred embodiment, it
has been found satisfactory to employ acetonitrile having water content less than
or equal to ca 500 ppm, with water content less than-or equal to ca. 50 ppm more
) . 25" wpreferred.- Acetonitrile is quite hygroscopic, and care should be taken tn handling
' “to avoid water contamination from the atmosphere. '
- The preferred ap_ronc solvent for the preparation of the dimetal sulfonyl
- amide salt (IIf) comprises acetenitrile. Acetonitrile has been found to accelerate
~.the conversion by a considerable amount over other aprotic solvents.* In neat
30  acetonitrile, essentially quantitative conversion is achieved in ca. 4 hours. In the
" presence of as little as 5% acetonitrile in the THF taught by Xue,op.cit.,
.-:essentially quantitative conversion is achieved in ca. 25 h. These results contrast
starkly with the six days required under the conditiohs taught by Xue.
It is found that solvent selection has a tremendous effect on the rate of
.35. conversion, though maost aprotic solvents will lead to high conversion over
. sufficient time. Acetonitrile is highly preferred. Other aliphatic and aromatic
nitriles, while suitable, do not appear to be particularly better than the THF ° :
employed by Xue but may be employed as substitutes for THF. Suitable nitriles
11
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wrong direction, -for: exanple to form CF3SO2NHNa and NaCH, and provi des a
route for making a sulfonate instead of an imde. In a preferred

enbodi ment, it has been found satisfactory to enpl oy acetoni firiune 2684 ng
wat er cowOe{4017dss than or equal to ca 500 ppm w th watBCI/USoers26m | ess
than or equal to ca. 50 ppmnore 25 -preferred. Acetonitrile is quite
hygroscopi c, and care should be taken in handling :-to avoid water
contam nation fromthe atnosphere. The preferred aprotic solvent for the
preparation of the dinmetal sulfonyl amide salt (II1l) conprises

acetoni tril e. msiudedigher alkpl thtmiesh dimitrifes suh ztsmdmﬁﬂhhﬂﬁﬁxﬁomtrhe aﬁ@meer sion by

a consi der abl ﬁk@@ﬂx@%stﬁééﬁfes@ﬁr@x% iR etersS PINE B Rrso DM C Zdt
acetonitrile, CeB‘?,entla ntitative conversion I$ *ca. 4

hours. In the B2HARsOL Futande sqlygquisarg alsgsyitadle: oni tr I e | n the THE taught
by Xue,op.cit., edsgnfihaniethagisdeteitabbey 8loRe byl coination Abiigygd in ca. 25

- h. . Th th d d th
condi tions t Ehf&iiﬁﬁ‘“%?"ﬂ?{‘?éﬂx‘%}’“ﬁ% A A n ey it per e

tremendous ef ?@e%cecﬂﬂ%% Thg frighiys purified forme af/@&2S DoNMihgMy HpeEtatapr ot i ¢
sol vents wi | | thae @8%tpurity, GhichOiB YR Qam%arusmstmgmgﬂlgaghg,fmesc@ﬁg‘%qpl trile

i's highl re er aI| hati c aromatic. nitri

sui tagl ey 80 thﬂxﬂgbleqth% i th éﬁ?‘fel”%?lﬁgf’ PIFSHU A entiom produeiBe Mg imides| oyed by
Xue but may b€ ef @é!ghaseléﬂblmwm&srdbﬁdepﬁﬂﬁng&mmlﬁmﬁhéjiurh?Sf11 1 June
2004 WO 11/ 4 4 MQ I nitriles
such as ag?pomrﬁgfﬁg zoni tz??feﬁ and t%&:ﬂ'&ﬁé@%&g ébié& %Yng §1)I vlants
i ncl ude et her@h W&“%@ am des. Conbi nati ons of Sui tabl e
solvents are al so Ehe dtmbiphereAnwiith mélﬁmﬁmilhﬁﬁ&n)haﬁ@ddﬁh W) is é:kdb@zgi : n
comnbi nati on, e sal t

" %Qm'b%%“ﬁs‘é‘@ getoBale L0 B en tbiensof

(111) in dramat I ¢ di stinct over
Cpurified fornfoRPR ReshErRpuS “Mmh’@hb’lsylmldﬁeﬁt@erlevﬁanf%%mport y, Whl chis
~readily athi emdem&uﬁxgcid&taﬁmatj%uh%kﬁmmﬂﬁ&%fs%& that$he higRd 341 tabl e for

. use in the pr sSe ven I on roducm ure”Imdes, (1) or
(11), at high ‘9&?':%88; ‘%’Egnd%s gh‘tﬁ‘ aetB R ﬂH’l"P BERateR SHTRRe puri ty

of 10 (I11). §FQB$mtr¢P@H%thgemﬁfalpulep&cdﬂss matdn,ahebmed,eﬂwhaheek are capabl e

of providing fo{-;ﬂ.ll) in purities of greater than 95% The atnosphere to

whi ch the dinetal ﬁ_glfonyl am de salt a‘;éd%llg I S exposed should be

substantial |y free 6iRh'BF AGqspRere” ?f%fﬂd?feﬁsdﬁééﬁphﬁlf?%ns of about

25 ppm haPe béleﬁsphmvmab@ﬂtm\gtbblycoauémhbeOfldsgﬂiﬁxﬁci%qﬂpﬁm af is\wat er vapor
15 concent r atjyi & gp,eaw S4B alionkde. SARLI A Recunderstond, phat the

\)

lwg

hi gher the water oncentration of_ the datnosp e'feH’e ﬁﬁ Gter the
cont ani nat i orf“ERIFR ‘l“r awell Pso'ﬁmt@gg@ﬁmthtrml-@mdaﬁyl ess

wat er, -t he bedctier gases M‘thﬁm@ﬁ however, is preferred.
_In a preferred method of preparation of the dlmetal sulfonyl amide salt
25 (1Il), CF380,NH, is dissolved at a concentration in the range of 5-10% by weight
in acetonitrile in an inert atmosphere such as nitrogen, Athigher concentrations
good mixing may become more difficult to maintain as the insoluble
. CF380,NNaj, product begins to form, creaﬁng a dispersion. Therefore at
concentrations higher than about 10% by weight, other forms of agitation may be
30  preferred over simple stirring, such as muaéonic agitation, or microfluidization
such as may be achieved using ziMicroFluidizér"“ available from Microfluidics,
Inc., Newton, MA. : - - |
While maintaining the inert atmosphere, NaH 1S added with agitation
continued until the reaction is complete in about 4-hours. Hydrogen gas evolution
35  rate, determined by any convenient method known in the art, has been found to be
an effective indicator of reaction. The cessation of hydrogen gés flow signals
completion-of the reaction. S
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form The term"inert atnosphere"” as used herein refers to an anhydrous 20
at nosphere having a water vapor concentration of |ess than ca. 50 ppm It
is not neant to inply a non-oxidative atnosphere. Thus, the @&t 26¢s
herein may be acconplished in desiccated air as mell'as in dry nitrogen or
other non-chemcally active gases. Dry nitrogen, however, is preferred. In

a preferred nethod. t al | amide salt, 25

(111), CF3SO7TNH2 isoié? &ﬁf@éﬁ% Wﬁ%onci’ﬁ%ﬁ’“&&he ?#‘?‘ﬂé’ TEQRHERINGIES and) 0o by

wei ght i n acetiotentiond of thevpretitioner heraofrosdiling @slight bxaess over timgen. At hi gher

concentrations t&@ﬂgxﬂéhiﬁdgﬂ) fﬁ@ﬁ%ﬂﬁu&@&% étEEbIW‘éHlO&Qf é@' as the

I nsol ubl e CF3SO2NNa2 pro egins_to_for creatin

Therefore at &&Feﬁpag‘i%@ NNapa Hoswswer; thivles W%ﬁeﬁ@b}’ﬁa@sher f or ms

of tag{tatlors Taefied d@is?ﬁzﬁagdwmrmﬂmﬁaﬂtﬁdnwmmg%ﬁﬁmt%trason'C

agitation, or mcro i zat i eved

Mgcr oF! ui di zer [FEPFTte aﬁﬂwﬁ"é{ﬁﬁ éﬁ’faf Bﬁq"l\ygﬂ?‘gﬁhlanﬁaﬁli%ﬁ\?ﬂ# ﬁéarge "gﬁlthﬁ‘m

Wii | e mai nt ai nipneces$ief the énventiomarsinth ¢heprotiadts thereaflded thvd dtherdand AF iR
~continued until; 0 gen gas .
evolution 35 ra %Oh&hfcfet gérﬁ%gg&@%%ahﬁlﬁﬁg P]%#f%t ﬁ%@%ﬁ%\ﬁﬁ%ﬂj{he art,

" has. been found b@bvb@eéﬁm@wra@mpwo b@)@mﬂpwcbwlunthﬁﬁwlﬁdiwﬂlben of

hydrogen gas flfafy som3naks. ESViR 4 QFicitdff NAPEwilER§HH fNessiBanlcoltiilge2004 The

anmount of NaH added .de enents_a

intentions of A& %‘%BE&F%B%@%&(&G@M‘E‘@E‘gﬁéﬁ@%swumﬁe

st oi chi omet ri c residuahintefneliait CE{ROyNIING raabibt washed wens fiom 1hf insgRibl-3 SO2NH2
or CF3SO2NHNa t?r‘ gﬁ?ﬁ%NNaZ However, this |eaves CF3SO2NNa2 so 5 prepar ed
stijl | cont ami nat & 2 nsol ubl e Na|I fromwhich it is difficult to

separate. However, ifhedimetalouifondamide sedtt (Il bmay badrieddes vianmalty i nert in

t he roce o] téﬁ:ifb?é QAR E?,P;u

hand, plf tﬁi ggﬁﬁgd tao at?:ﬁ{bg\%gﬂ]'{ﬁgﬂé%beﬁ ﬁhé%tﬁ&lsﬂf B?)thg%‘ en a

Ol ght def 1 ci - 20 vielsht OEroRRPRAE oL meRi Aol BRRRIETmMEYIAdo BAoyd | o

ensure that theardié thisunhferiblein kQoflly Hyy staasitiehighfyveéonymagied tékédpoiht of NaH
|1 | t

Crasconime o TEFERLRRES RS Iikep R HE IR s ua%f ol e e e | <

easi |y washed Kaastable dhanithecompsitings of hightrapelpadewsiphiNidediFhSOFNNagli net al

. sul fonyl apg deAssaitabxé kdphperathné deBertiisuPln tHR éclﬁ@ebiﬁﬁas?ﬂoxﬂfﬁeﬁbfvn{eed

and vi ol ent dePSREEATab e Ao BE fic o 2 Empe st el o ORREY o
never . than 80°C, most preferably not higher than 65°C. Certain of the compositions of
the invention, inclhding the preferred CF3SO;NNay, have been observed to
undergo certain decomposition aggressively when heated to the decomposition
25  threshold but it has also been observed at one occasion that the preferred
) CF3S0,NNa, undergoes spontaneous decomposition at room temperature. The
- compound is moisture sensitive and should be handled under anhydrous
conditions. It is believed that the product is somewhat unstable, and potentially
may be subject to explosive decomposition.
30 EXAMPILES
| EXAMPLE1 .
CF3S0,NH,was purchased from Tokyo Chemical Industry, Portland,
Oregon, (TCI) and dried and purified by two cycles of sublimation under a
vacuum of about (0.1 Pa, 103 Torr), employing a water cooled (~20°C) cold-
35  finger, and an oil bath at 80°C. Anhydrous acetonifrile was purchased from EM
Science Gibbstown, NJ, slurried with P,Os 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.
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handl e this material in a totally dry.state. It is highly recomended to
keep the material wet at all tinmes. It seens that the smaller conposition
CF3SO2NNa2 is |ess stable than the conpositions of higher nol duog 2004ei ght
li ke CAF9SO2NNa2. 20 A suitabl e tenperature depends upon the specific
conposition thereof. The preferred CF3SO2NNa2 'shoul d be dried at a

tenperature prefera not n 80 nost. preferably not higher
than 65C. Certain ofbfng &ﬂdﬁ gﬁrﬁ%ﬁ@%@!ﬂ&?@uw&féﬁw Phere CARPH®ng t he
preferred CFBSmeehe)@ hbﬁﬁgl adbsgitrogéh d@osph%?@ﬁﬁ@uﬁ%({t%hﬂﬂﬁﬁ%ﬁos' t : on
aggressively ec t hr 0 Lt, has al so
been observed a@gﬁgg%o@c ﬁt‘g? @ﬂ%%r@éﬁzég{ %M‘iﬂm goes
spont aneous decasaisoiiile; c?rD(}étg ¢fdb¢r$Q®npéy¢tdmeas sTovely addqq)mmdpeﬂodmf sture

sensi tive and Mﬁﬂeﬂe%&s&%@%%%ﬂ% H&th
bel i eved that t he produc E I's sqnewhat unsta t traa{]rly may be

_subj ect to expliE@pvaLER FRacHonmIxturg iporeased was
pur chased fromaﬁdiﬁaﬁpﬂbeﬁs catexhixetuswwsnﬁarétlr@diﬂtemﬁrﬁa&rforﬁﬂﬁ )Afé?d dried
and purified by,t Y& bIr Hagder a_vacuym of about (0.1 Pa,
10-3 Torr), enmf @&ﬁg 3"’\%?? BII% 8‘@3 STBn%OP?WGera%Hd an oil bath
at 80C. Anhydr eppearanseoaidinoi ﬂJﬂhwdmbbhng; imakieativé oHthe EVvblufion efihelrégdnbs/aown,

- NI, slurrigg WigdpB G5 and distilled to ensure dryness, and stored over '
nmol ecul ar sr eves 1nside a dry box until ready to be used. Sodium hydride

(95% was pur chased Thezepsted maixture wap Eliered through a glasmilterdowdiunspatesity) nodel
HE; 63- P dr%/ bomﬁdéameu@-m;rmﬂmelrtle ﬁ?&%@l k»vashédaﬂeeh %t@m@%@d}ﬁyém%a df]}'
nitrogen atno ou m a g o
the Sobli e CRAR B0 Bis e i e L AT bk ana dried s g of
t hé sodi um hydmdawamns(blﬁ,;lOédEt&n) abyomm temperahed faf 5 B o6l inthe drbbe, t he
reaction mgtu lrd‘%lo Ii'il@a @tstﬁ n'\;ﬁm?n ﬂo&qg ﬁlttee_r{g rature of

t he reaction m ure |n reased |rom rrng I tion

" process. The ﬁhleﬂé E@r&chleakﬁaskwe@bdsﬁemveﬂ&omhem-box aid er about
4-5 hours the t@mmﬁwma&%l RitnpacaBRaqoa P ﬂ@a"ﬂbrré?&p%ance

and no further pubblin ndi the "eyol ytion was
~ observed. The pgr t"etﬂmﬁ@ ﬁ%a%ﬁ‘t“&r‘?ﬁ‘é&’af Béf&ﬂlcé“eall‘é@}s/o‘ﬂg qe‘éf"t redi um
porosity) i nsﬁﬂ%ﬁ arikhedid forlﬁmr hoiﬁtsmtwmmmedaammteddo 6hiGand thees with

100 m of Q[gdﬁ Sw ool q‘?]fﬂ dehter toa

Schl enk fl ask aag &5 agl(}, Ld&ﬂl\a/rgfgufgﬁq ai%(ﬁg e%@l%r%g‘l’m t enperat ure
Tor 5 h, stilloYAmElE wsE Ghump vacuom 1Pa= 103 Tor). Afterwards

CF350,NNay was only handled inside the dry-box.
30.0 grams of product were isofated. The product decomposed at 110°C
" while generating large amounts of a gas.
25 It has been observed at one occasion that the preferred CF3S0,NNa,

) ~ undergoes spontaneous decomposition at room temperature and it is therefore
' ‘recommended to not dry this material but instead keep it as a suspension at all
times. '
.E_XM
30 Inside the dry box of Example 1, a flask was charged with5.142 g

C4FoSO,NH; made from C4FoSO,F and NH; accordmg to the method of |
' MeuBdoerffer et al, op.cit., and 100 m! 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
35  C4FgSO,NNa, had precipitated at the bottom of the flask. The reaction mixture
was filtered through a glass filter (fine porosity) and the white residve 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
14



15 Approximately 10% of the filtrate was lost in transferring fromthe
filter to the Schlenk flask. The Schlenk flask was seal ed, renoved from
the dry-box, and subject to further evacuation under oil punp Jumel®d(0. 1
Pa, -10-3 Torr) for 15 h at roomtenperature. The Schl enk flask was then
imersed in an oil bath set at 50C and held for four hours at which tine

hadi ??Lﬂaf’aio“ﬁ%vﬁﬂﬁe ‘??‘ﬁ"m%"‘iﬂ@da?de% 00 vebaia (O Ra - ThARRS A 0T,
(0.1 Pa, 10-3 T@traﬂ)o ‘eqmmwgre mzmowmdbdmadbmnsu de

the dry- box. d@.mxaqg7%fofgﬁmh¢§{m@q§@atb§ol ated. The product deconposed at
110C while generatl s.been observed at

e.anpupnts of a
one occasion that t hﬂ%ﬂ? g?%rqbéﬁ'v RREES H&Héﬁegﬁfééﬂ§ggﬁ§9eh‘%ﬁ2
deconposi ti on atndepgoes sponmreatis idezompdsititn atrobiesmperhtare dnﬁQ@i‘s“ltEétéﬁﬂet 0 not

dry this materi spensi on at _a

EXANPLE 2 30 | n%ﬁ%‘gﬁ%teﬁhéh?g%%gg‘s'e‘ﬁﬁ "%2*3%% bl stz %ﬂe#ﬁﬂaéﬁ@wgwam@a

5.142 g CAF9SCENER nade from CAF9SQ2F and NH3 according to the net hod of _
MeuBdoerffer et al, op. cit., and 100 mkaRfprangydrous acetonitrile prepared

as in Exarrpl e 1. O Al drich ow.y added over a per| od of 5
mn. The mixture waémg{og'l-qgég &@g?%?ﬁge&ﬁ‘ﬂﬁ% of Bxamaple p4insidotherdrytbox
observati om |31528 gbf theIRbIimELEL T wh@&smmwllo@m@fﬁfe dnfigddags t om of

(et k. “The Leekun 0 ehe 5l B B G I (111

anhydrous acet mﬁd@dmf@rmwfgstrmqtm@w cbﬁdlﬁmeﬂN{lekplmw&a@enedld .
| d S | J
placed in a Schirqgknfilvasie thé E&QE&N@&&? mis Olvfﬁkﬁﬁb@htﬁ"%: gﬁg&pﬁéfér une

2004 out si de the dry-box and purrp vacuum
Torr) for 24 h atEQom fengreratyrg; Wl ﬁ’éb?“éﬂ&?‘é““cﬁou% REMRin the | y

handl ed i nsisde sohgiondiidicdtiog.cothplie robrsiohad td €P Slt)leNaj tthddalsy been
obaerved o ons R i (LI R tgméﬁ%qowa@ﬁéﬁs
recomended to not ﬁﬁaﬂmﬁzﬁf@Fﬁﬂcﬁg@FgWSERUEbpmpmd aacoxdingensi on at
P T o ST 1y i, ke Sl SOOI,
08 0 L e e isthos 10D Saf e Hte- Femted DRI nat papdrts Binb ot g of
the sodi umzby diGR{8OsENas kndboetonitittestepaed sy Weréindtioks to foﬁa(‘atsjeedihcme‘ébﬁﬁxﬁ
Addi tion of Na'l_"llsiﬁl?g ﬂeas%goﬂﬁll%éct%nwg was stirred at room temperature. Afier
10 min, the mixture turned clear, indicative of complete reaction of the
CF380,;NNaj, and then slightly cloudy, indicative of the precipitation of the NaF
by-product. After 30 minutes fluorine NMR confirmed a substantial
- 25 concentration of the imidized form of PSEPVE. The reacted mixture was . .
oy . centrifuged and then filtered through a glass filter (medium porosity). The residue
was washed with 100 ml of anhydrous acetonitrile. All volatiles were removed
- under vacuum of 0.1 Pa, 103 Torr at room temperature and the slightly beige
- . residue was heated to 110°C for 16 h at 0.1 Pa, 103 Torr. Yield was 9.494 g.
30 19F NMR in CD3CN confirmed the structure
CF,=CFOCF,CF(CF3)OCF,CF,S0,N(Na)SO,CFj.
19F NMR in CD3CN/Freon-11
(CFoA4'=CFBOCF,CCFD(CF3E)OCF,FCF,G80,N(Na)SO,CF;H): -112.6,
_ -120.9 ppm (A, IF, A’, 1F), -135.7 ppm (B, 1F), -78.0 ppm (CF,, C, 2F),
35  -144.2 ppm (CF, D, 1F), -79.1 ppm (CF3, E, 3F), -83.7 ppm (CF», F, 2F),
' -116.0 ppm (CF5, G, 2F), -78.9 ppm (CF4, H, 3F).
MS: Negative electron spray; 574.14, M-Na.
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of 10 mn while the first reaction mxture was stirred with a nmagnetic
stirring bar at roomtenperature. After 3 h, no fluorine could be detected
by 19F NMR in the 15 sol ution indicating conplete conversion dfJutsF380PNH2
to CF3SO2NNa2, thereby forming a m xture of CF3SO2NNa2 and acetonitrile,
wi th sone residual NaH CF2 CFOCF2CF( CF3) OCF2CF2SQ2F ( PSEPVE) prepared
according to the nethod of Connolly e U, S. Patent No. 3,282,875, was
"slurried with P205 and distilled. 10.%—% he thus- treated PSEPVE was

ﬁdded tg the mixtur elmfdea‘ﬁ)ed@%ﬁ@lﬂ&hﬂp&ﬂda@@ﬁﬁ%ﬁbfdﬂ@kﬁﬁﬁl& B4r@6d d%th

er ei nabove to ond r act n mxture
was stirred at §§% rﬁgq'e@ﬁu&#%&%?a% €l ear,

i ndi cati ve of cmnﬁhpétoé ﬂel&équﬁ'ﬁ Qbﬁl vheitCrad Himml\laﬂanhadﬂbus bmnomtrﬂght ly
cloudy, indigatjp | fter, 30

m nutes fluori n% ﬁa’@ a§iﬁ% Tép ig%os ggﬁd“}[ﬁgg cen%%gfr?wcl)f {I‘E

i m di zed form o “ﬁ?@@%’é‘t‘@d t0° plaspoverappsiddadd t hen
“filtered througto mnghhﬂsrh%&é&ﬁ&ﬁ@dk%ﬂﬁh@éhﬁﬂébmtyﬂ Berafié dith 2 Was washed

with 100 m of Y on allle rere under -
vacuum of 0.1 Fﬁgg' +0° 3@%?? % ?%%H#mr”é’t émﬁﬁﬂafi\lﬁg%ﬁ’ﬁﬁgp’y bei ge
" residue was hea]thdﬂt/I&mlhﬁ)@liﬁmlmﬁcdhngtcoﬂmIBtanv&ﬁmﬁ, thereby Yorediflg was 9. 494

S Cror2 cl\:@(R oS OCF2 of BB ﬁ%@%&ﬂ%@%ﬁmd EGEyidel Nat,

(CF2A, A' =CFBOCF2CCFI¥ &9 vd to the migture 0f1 20. 9 ppm
(A IF, A, IF)9E am&e&onﬂﬂe prephfedh e@aﬂaﬁo%?ofoﬁn@s%)mﬁ%ac&o% 2 ppm

CF, D 1F -7 83.7 2F
ECF'\E G 2)F) pﬁf‘éie&‘l%dmﬂ’ #5“ o v §'5“(d|("§F é“é‘i‘ﬁ%%‘l@ f o7a" 14,
‘Na 15 1 June 12006, themiREe wmmmmdleatd»ley)fbanphteﬁmloetﬂa a round

ond NB aecer dog g“ﬁﬁi a1 hn %"gﬁ‘?]ﬁ}é‘l érr %8@???@39@%@% e
100 nl of anhyc!Wdftie %e%?%ﬁhpéeas tion EiiHLe mwpc@mme@ﬂ@o g of
.sodi um hydri de sﬁmﬂhsmoﬁﬁemd(i&% OERSEWW %é tebstior 188& ik Whs

eact i on mxt uPEyReel A a8 RuBRTE R oo Chlerdingflo poroimdbe ees@pr bar
Af ][ e{ | gﬁ Ih o:‘ Ciwas washagl Wflz;iwﬂ mbofanéydmu's aeebmnitrids. ot ;cdlahges wesdrehidRed net gfe
CAFoscRNNe ] ”Zg%émlda e e e BT I ol 26 3 1555 o
t he PSEPVE of Wasfy ‘to the mixture of
19F NMR in CD3CN confirmed the structure
. CF,=CFOCF,CF(CF3)OCF,CF,S0,N(Na)SO(CF,)3CF;
15F NMR in CD3CN/Freon-11
25 (CFZA»A'—CFBOCFZCCFD(CF3E)OCFzFCFzﬂsozN(I\Ia)SOZCFZHCFZICF?_JCF3
Y K): -112.6, -120.7 ppm (A, IF, A, 1F), -135.6 ppm (B, 1F), -78.0 ppm (CF,, C
T 2F), -144.1 ppm (CF, D, 1F),-79.1 ppm (CFs, E, 3F), -83.7 ppm (CF,, F, 2F),
-115.9 ppm (CF3, G, 2F), -112. 6 ppm (CF,, H, 2F), -120.6 ppm (CF5, L, 2F),
-125.8 ppm (CF,, J, 2F), 79.1 ppm (CF3, K, 3F).
30 MS: Negative electron spray; 723.98, M-Na.
EXAMPLE 5
Benzonitrile (Aldrich)was dried by mixing with P,O5 and then distilling.
~ Employing reagents and equipment of Example 1, inside the dry-box 3.008 g of
. the sublimed CF3SO,NH, was dissolved in 90 ml of the dried benzonitrile in a
35 round-bottom flask. To form 2 first reaction mixture, 1.018 g of the sodium
-hydride was slowly added while the reaction mixture was stitred with a magnetic
stirring bar at room temperature, The reaction mixture changed its appearance

- after 10 min. A white precipitate was formed causing a thickening of the slurry.
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CAF9SO2NNa2 and acetonitril e prepared herei nabove to forma second reaction
m xture. The second reaction m xture was stirred at roomtenperature. After
10 nmin, the m xture turned clear, indicative of conplete reactlijune@dothe 15
CF3 SO2N\®® 01484t hen slightly cloudy, indicating the precp@irusdoierzof the
NaF -by-product. NVR of the reaction m xture taken after 30 mn confirmed
the _substantial presence of the imdized formof PSEPVE. The reaction

m xture was centrifuged and then filtered through a glass filter (medium
porosity). The residue was washed with 100 m of anhydrous acetonitrile.
Al vol atil es Wbpalyrafieoiereadionmisnrecznged ianeblére yeildvahA ¥ dtshe eesi due

' heat ed t | 8. 19F NMR
b orr] m°c§'~‘n“?.%f&fﬁ“%%gﬁs?%duc¢€%6h @gﬁé%ﬁeifiﬁaﬂ N
®@N(Na)- S @ ( ’i‘fﬁ&“é"“ -1 8fengvrtal Af ZHsaNpPRdemperatre 8. 511g0fPSEPVEof

(CFZ~A CFBOCFE@EﬁXeGF%a)dm&M@m& H%E@%%a%ﬁ@%%ﬁ&ﬁﬁéafﬁe sddbr der ¢

o) S1aa 1 pparie i e s sty ol kgl Typpet ggng et
OF). -115.9 ppFHPersF NMRIRCD;ON;: erewuﬁ(r@se;heﬁbmeﬁpnomz@mmm(cpz

I, 2F), -125. 3FW@CF§:F(¢F:;)@@E,CFZ&) RGOS, K 3F). 30 M5 Negative
el ectron spray; 723.98, M Na. 3trlle(AIdrlch)vvas dried by

m xing with P205 and then disti I i ng ng reagents and equi pnent of
Exanpl e 1, inside tHethisExample, @ gp@ramsoras dnidoyditbi detehminSGRNGRINGS

di ssol ved im 99fH§idr6§entaE§e¢$weﬁ% Qﬁe%%ﬂohrds'a%&m o%ﬁmroﬂ‘(}}d bOttomf:a\ka To
Sslowl y

forma first ractlcg ];n FnT% %ﬂ of the sodium oh

added whil'e t heEEEE ST x HiF &e g@ﬂ"@r"é@k%‘?ﬁ‘@ﬂﬁﬁgh@@kcl hetding 2 ng bar
at . Yoomterrpermrtame@cst:ffhugbaeapwmeﬁmaeolmmati&ﬁoﬁ@@ﬁ@é@i@ﬁ@ after 10
mn. A wite pg t the slurry. 16
1*June 2004 mﬁgfﬁ%%@g%%ér%gﬁ%%g B :'19%%%&5?’9“ ‘%ée‘?"éﬂé‘??lbn

mi xture change¥2 fed:withp thegngronpls probss 4.candaohirdieck wasdittedewitita on ni xt ur e
was red. AF% erstépcock,fs. URheistopca@yh,dvatdohhedhal ﬂea% eé% h?F Wﬁ; B@ the

sol ution. Aft r.at ure, PVE of
Exanpl e 3 mse%é‘g’é%%%g%fége%{?% m‘é Veséc ?‘E&WWIMW'PWBE second
5 reaction ni x{aifee 7yt opnaciedyiane rubbenhaser ¢o atvatee-fillEd 25 nil eradeitadged from

red to vyell owylidddr, Nl‘tﬁhlxsru &@Ho»@nthepﬁgﬂ(c{' 66 bog, of the
structure CFZDPQZ%E%AYF & Sweré chargesd tol\tléé\ﬁask%%% a%%%i%s

20 SRAD, 3, was charged with the desired amount of solid reactant and reaffixed to
the flask, 1, in the downward—pomtmg position shown in the figure. The beaker,
10, was filled to about 50% of capacity with water while the graduated cylinder, 9,
was filled completely with water. The stopcock, 5, was opened, and the adaptor,
| 3, was inverted thus dehvenng the solid reactant to the reactants in the flask and
- \ o - 25 thereby mmatmg the reaction. As hydrogen was evolved from the reaction it
' dlsplaces the water ﬁ'om the graduated cylmder providing a volumetric means for
_ determmmg the rate and total amount of hyd.rogen evolution.
Employmg the methods and matenal of Example 1, inside the dry-box,
o 0.546 g of the sublimed CF3802NH2 was dissolved in 100 ml of the anhydrous
30 acetomtnle in the three neck round bottom flask of Figure 1. 0.213 gofthe
sodium hydride was carefully placed in the SRAD. The flask was carefully
brought outside the dry box and connected to the remainder of the apparatus of
Figure 1. After all connections had been established, the stopcock to the reaction
_ | ﬂask was opened. The reactmn mixture was stirred at room temperature and the
- 35 SR.AD was inverted thereby feeding the NaH to the solution in the flask.
_ Immedzately, a reaction could be observed 80 ml of gas were collected over a
penod of 5 min. The tempemmre of the reaction mixture increased from 23°C to

26°C. Over the next 120 min, the formatmn of gas slowed down and 74 ml of gas
17




In this Exanpl e, an apparatus was enpl oyed for-determ ning the volume 10
of hydrogen gas evolved by the-reaction as a function of tinme. The
apparatus is depicted in Figure 1. One neck of a three necked Jusa@d0bott om
flask, 1, holding a nmgnetic stirring bar, 2, was fitted with a solid
reactant addition device SRAD, 3, having a 75 angl e to be enpl oyed for

f eedi lid f k f h h |

rober s ana avieh el B PGB R EE DR it B e P inigol ook, ©

5, was connect ethewegctian mixtureihengedo fTHeypongsidue intthdreaction iixtire chaingeti @i ch

wns. connect él“”tté‘ﬁ*%‘?afo%gﬁﬁmsg‘?% 3% B Wiipm d1fe DRSHRHHE o

cylinder, 9, th¥esseprpedy é%ﬂctte%nuﬁu@dmsm vmthﬂrhowar@m m beaker,

10. In Operﬁtlememdwmaﬂai@ a@v@h@wﬂdteaquhﬂgtﬁlé &W}ﬁl%ﬁka”y of
|

the necks, 20,SRA amount. of sal

reactant and redPs gggght\ﬁ%ntﬁ%@y °§§R afam&ﬁ"? ggﬂ%d’?"& B‘Pﬁteﬂrf@r posi tion,
shown in the fiNMR. Nélimotinasmild be dﬁecw@mdiedﬂngdhémrﬁ;ﬂesetcoﬁf&éxoﬁ ofapacity
with water whil was filled completely with
wat er. The stop@g%iﬁz gﬂ gaﬂgé%g%%é% ﬁg)z{\lﬁ!e 23daptor, 3, was inverted thus
delivering the solid reactant to the rERAMMETIn the flask and 25 thereby

initiating {ge reactE,gggss MRS SRl egdled Eﬂ)ﬂbtrepﬁ) 5‘135?%' on it

di spl aces the a{p{]%e ra uated%)gdgﬁﬂfm rowdln a ‘volunetric
means for dete 2&\[}? F‘E?én greressde IS EIG B AP | on.

Enpl oyi ng t he n@tiRed0drRbroyat 'Hl°[lathea'és1&imn‘ﬁ dnellfor hshaeol P, -y Toepat 0.546

ot on i1 | TRET PR PRl BBt BLob il Y Ro ,

t i€ sodi um hydriegk reimd botiemflask yatplaanmmmsttmag Bmrwas dhisegeld| vith1.084 g of

Che” appay at s, o CERO mtm?ﬂfaﬁé‘wa%‘ﬁ%é’m?o“ﬁgbgg eg e ER R
st opcock to thé’fr‘;é‘ﬁ‘?giJ lllTeI %‘%% % éﬁ%ﬁ (i}l) %“Frthﬁtt@'ﬁ%ﬂ
stirred at roorﬂatsbmaer@tme@bﬁﬂﬁ:mbmecﬁﬁ fEisBndvire thm@@;%ﬂ&@bﬂb&e(ieﬂﬂ ng

the NaH to theI Hﬁhﬂgme%m%ﬁe@f%gm%gfaﬁﬁge“ 4 Sréﬁﬁﬁt | on vcoul d be

observed. 80 m gas Were co
t enperat ure of tb&rebsr@a@tlg the NaHta the solridensingbel flasko @ﬂ@mntﬁatezmtomddt he

28)62 120. rﬁolnI btamsér%me@mec%mgttamdrﬁinpm gwcﬁmmiéﬁﬂemwﬂf%as%uﬁj June
were co ua nde ri | erl
appear ance of ﬂ?%%@ct‘{%ﬁqﬁ& tﬁ E‘ﬁé‘ﬁé gqyééé‘ﬁﬁ@“lw mE
reaction m xt uaddmbn&lgéﬂrﬁl@fgm we:'embm::tqﬁrmmhqagm&haed idindeetDiritp thizsi |y to
t he bott f h t

e bottom o o dk@ééﬁ;pano I?‘?lhesileh&f P%m:‘i’@éh%é&?p?ﬂ %sxfﬁé‘c thO”

m xture was stf our_at room hper at ur e '
addi ti onal gasI“Wéﬁ@ﬂE@ﬁm@h@medd@ﬂmg}(ﬁm@lpﬁeﬁ@mﬂmSﬂﬁ@eﬁﬁaaléskafthabotbmmught -

into the dpy beragRMhsRwhediHeStifing! e sSppbd.| PhHe YRSt R Sfhs sRFred for
Sy another 14 h at room temperature. 10 ml of additional gas were collected during
) this period. The flask was brought into the dry box and a sample of the solution
was submitted for NMR. No fluorine could be detected, indicating the complete
.. conversion-of CF380,NHNa into insoluble CF3S0,NNaj.
‘30 . L EXAMPLE 8
| - Following the procedure of Example 10, inside the dry-box, a 250 ml three
neck round bottom flask was charged with 75 mt of anhydrous acetonitrile
prepared as.in Example 1, 0.189 g NaH was placed in the SRAD. 0.879 g of the
CF3SO,NHNa of Example 10 was dissolved in 25 ml acetonitrile prepared as in
35 Example 1 and placed in an addition funnel which substituted for the
thermocouple of Example 10. After the requiréd connections were made, the
reaction mixture was stirred at room temperature and the NaH was immediately

added to the solvent, 6 ml of gas were collected over a period of 3 h. The
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NVR. No fluorine could be detected, indicating the conplete conversion of
CF3S2NHNa i nto insol ubl e CF3SO2NNa2. EXAMPLE 7 10 Excess CF3SO2NH2 and
NaOH were reacted in water to prepare CF3SO2NNaH. Water and dxues2004
CF3S2NH2 were renoved under vacuum (0. 1 Pa, 10-3 Torr) at 70C, the
residue was dried for 16 h at 0.1 Pa, 10-3 Torr_at i 10C. Follow ng the

procedur es of I side th a.250.n two neck round

bot.t om f | ask W%i%gb ﬁ%ﬁ%l@tW¥Pﬁﬂé@£ GW%SHOEW t@ héf 15.

t he CFBSoz:\ll\laHfsuiEh@ambmrtempemme di hgﬂhuﬁdﬁem&edulﬁtn of thalUFy | d o
acetonitrile o ures..o 0 ut
the three neckgHEé&ggg‘ag 4\/%[301*]%5?@@66“&9%%%& %e T %P@dmf‘ﬁﬁgﬁkﬁ?ddﬂ{

t her nocoupl e wyeliomi # hedter theaddition of therCHySO, NEINayts: rsadtion aeeradd foasbart.

t enper at ur egan Wﬂg@ t

solution in thg f;fiﬁ &efagit%%h?gggtﬁﬁlﬁ?gfjﬁgggﬂg%agﬁgg?“%d bﬁer t he
first 150 min, S&hiifcethe '\5%11%1 beepicoligetedn Thpdrastian nysire was srrasd

col | ected. AftQﬁot&&olrﬂlmnﬁjheAfta&I@ﬁillﬁﬂnl(Easﬂa@bédn&foﬂ@dedqmrmlmmé‘x'[ 105

g o pBinebed abobl BRSSP B S VB ™ e
fine residue iwas hdlect@ainmdiw miutltour é)ni}hatrgmbﬂacﬂlmrmmxgh&lratps(b&!ppm ation
o oo TR P8l be Qbiebll inBRid SO balditorCraBl, KR RSN N9 oS

stopped. The reaction m xt'ur P Gom
tenperat ure. 16Fa$O2NNagidi tional gas were collected during this period.

| Thg flask. vas brougho mmmﬂaygnogmtm{ Iyenafvs.smsoa;ahaﬁamngl was
submtted for u eeee in g e .conpl ete
corver si on- of %&@Wyﬁ?@% BPHBW"@% gs an g %OWI ng
the procedure nionﬁemppfaﬁxr&,&heraasmdanbdm'eﬂmwd)dxar &ﬂﬁ@pﬁb{pﬁthﬁ‘e&'ermétﬁck round
bottomfla r t pared as,
'n Bxampl ot “%ﬁl\?@%sg%&%ﬁ? 1 aff, 1 B B T o borp
CF3SCRNNG of ERarhR MWsMé@%S@zNEN@SQBCFﬁMWQSrH EPV.epar ed as i n
'35 Exanple 1 and pI aced in an aUOMPARATIVEIEKAMIPIGH 1substituted for the

t her nocoupl e of J.e .10, After._the requiyed connectians made, the
reaction mxture Wg]ggléf’ e dry-box Ofgﬁ?H‘P]@ﬁp@ﬂﬁ%ﬁvﬁs% H?\%m

i ][mgdihat _eI_I y aﬂEgﬂDj}&mgﬁ'omiExmﬁblﬁ 01135@1;1@5{%0&)@2@@1 eﬂrzxmg'dfom |toer| od
0 egction
m xture was contl #&en% & (ﬂén@stl rr%ﬁf%oﬂ%gﬁn%?ﬁ?%ﬁgs%@g4h a after
t he addition dPom{gmpgratyry ered threveh a glasa filisr (@%P%&ﬁ%ﬁeg'he

col l ected. ThetharGidsedllsied mraeﬂéswaﬂ@@msﬂghg&ﬁéme th‘éﬂH—BM\!( AnRoRkh@Iwdrbe

addi tion of t he 9{_' & erHngduum (% lrlg qb |301I;')rrﬁeeg‘f:he resuiue whs heated to 65°C for
24 h at 0.1 Pa, 10-3 Torr. 0.862 g (5.04 mmol) of CF3S0;NHNa were recovered,-
_ 25  corresponding to 92.6% of the starting material. The dried material was brought
) into the dry-box and 50 m] of anhydrous acetonitrile were added because it is
: suspected that CF350,NNa; is slightly soluble in THF., The majority of the
material was dissolved in the acetonitrile and only a slight trace of a solid could be
observed in the solution. It was not attempted to separate this residue. It should
30 be safe to assume that less than 10% of the CF380,NHNa have been converted to
CF3S0,NNa, after 4 h in THF at room temperature.
' EXAMPLE 9
Following the procedures of Example 11, inside the dfy-box,'the round bottom
flask was charged with 0.866 g of the CF3SO,NHNa of Example 11. The
35  material was dissolved in 100 ml of anhydrous THF (Aldrich; distilied from Na
metal; stored over molecular sieves inside the dry-box). 0.171 g of NaH was
plaiced in the SRAD. After the required connections were made according to

Example 10, the reaction mixture was stirred at room temperature and the NaH
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56 h and 40 nin after the addition of the mono-sodi um sol ution, a total of

80 m of gas since the addition had been collected. The reaction m xture
was stirred for another 14 h 30 nin. Atotal of 116 ml gas haddube2nd4
col l ectetwvo0D®I™M are the expected anmount The flask was lpcrughebszerto t he

dry-box and an NWVR sanple was collected fromthe solution. Only a trace of
a fluorine signal at -80.6 ppm 10 could be detected, indicating the
‘conversion of CF3SO2NHNa into insoluble CF3SO2NNa2. 2.120 g PSEPVE was
added to the now bright yellow solution, containing a yellow sh solid. The

reaction m xt ugg édd@&‘ﬁf’th@&ﬁﬁ&ﬁl Wo@xﬁ&&r eglﬁlomcguli Tobsdifet A ¢ Y?PC{Pe f or med.

terrperat ure, C ure turne ear I ne preC| Pl
15 An NMR sarrp“é -{/\Hz E%%F%‘r% gV oyld FEREEsEHN SOFPIGtR cONYErFAT WIenf t he

product CF2=CGieDtRRLH(cohd}iahs- Kt 286200 d5eet 363 Gnction O 8246 €5shoBTHERVE.
COMPARATI VE E)ﬁgé_ - | Inside the dry-box of Exanple 1, a flask was charged
with 0.93 %of 3 S2NHNa from Exanple- 11, 0.135 g NaH (Al drich) and 20
m of anhy rolgﬁﬁfﬁﬁrﬁkdﬁﬁ—sﬁﬁ—l—eﬂ—oﬁ—Na—ﬁe&aH—'Fhe—keaeilon
mxture was stirred for 4 h at roomt4BbElature and was then filtefed
through a gl ass fi|lElapsedtinite por gsi ty)Gas'Etmec&altrai e Wasirhakd octed in a
flask and brqugliifterutisinogof NgHdr Y- box. Al dmipol vent s|wer gqont&aRyed under
vacuum (0.1 Fath;g)n_ﬁy\Torr) and the resi due4vvas heated to b% for h at
0.1 Pa, -10-3—Fort+—6-8620g (504l —of—CF3SO2MN , 25
correspondi nd 2b3@miBos of the stdrting med@rial . The driedS@terial| was
brought i nt g 4kas giizy- box and 50 jm of anp(ydrous ac =ton|tr|8I§ wer e jadded
because:it i i] eclred that CRIS2NNa2—1s—sHghtt+y—sotubte—+n—TFHH. The
majority of tﬁé_‘fémm.m was._digsolved i ¥ the acetbnitri|¥®%nd onlly a
slight trace |®6 lalSmin d coul d be jobserved25n the solution.2alt was not
attenpted to SB this resrdde. Tt shpuld~ 30 bg safe I.a assurg t hat
| ess than 10%5F—the—Er3—-ScpNHNathave beeR convertel to  CAYSRNNa2 after 4
h in THE at r|/ddh tenperature. EXAMPLE 9 F3 | owing the prodadires of Exanpl e
11, i.nside tHeoedrisAax, the roung bottom43‘Iask was charge_s%dmth .1866 g of
the CF3SOZNHN% g anmptre i —Thg 85 nmaterra—was—dyssotved—+n—36g nl of
anhydrous THE § wm; distilled from Na47 netal; s ored Mt nol equl ar
si eves i nside 8t4h1e45dﬁ1§n box). '0.171 g of Nast was plaged i n4rﬁhje SRAD.{ After
t he- requi req g n% ons wer € made accorging to Exampre The Tjeacti on
m xture was stt+rret—at—+oeom-terperature—ard—t-he—NaH—19 WO/ 40174 5 1
June 2004 97 h 15 min 65 L 57.5

118 1 - 78 69.0

122 h 15 min 85 75.2

139 h 45 min 110 97.3

142 h 114 100.5

The reaction Was‘cofnplcted after six days at room temperature. The
reaction flask was brought inside the dry-box. | |

2.511g PSEPVE was _‘addedr to the colorless reaction mixture that
contained a white solid. Aﬁér 10 min étirring at room temperature, the reaction
mixture turned clear. A fine prec1p1tanon formed An NMR sample was collected
after 1 b showing the formation of the product
CFZHCFOCFZCF(CF3)OCF7CF2502N(Na)S07CF3 and excess PSEPVE.

EXAMPLE EXAMPLE 10
. Following the procedure of Example 11, mside the dry box, the round

bottom flask was charged with 0.633 g of the CF3SO,NHNa of Example 11. The
material was dissolved in 100 ml of anhydrous acetomtnle prepared as in
Example 1. 0.1 03 gof NaH was placed in the SRAD. After the required
connections were made, the reaction mixture was stirred and heated by immersing

10

15

20



PCT/ US00/ 32672 was added to the sol ution. No obvious reaction could be
observed- A total of 113.3 nl of collect ed hydrogen would

represent.conpl ete conversion under nor mal i zed conditions. Theupag004
col | ect edVad1/d0tidinction of time is shown in Table 1. TABlECHuSospsyed time
Gas Collected estimated % (after addition of NaH)(m) 'conversion 0 h 45
nmn43.5 2 h 30 nnl08.8 5 h45 m nl108.8 21 h 45 m n1815.9 26 h 15 m n2522.1
32 h 45 nin2824.7 47 h3833.6 49 h 15 nin4338.0 53 h 30 min4741.6 84 h 45
m n5346.9 86 h 45 nin5548.6 97 h 15 mi n6557.5 118 h7869.0 122 h 15

m n8575. 2 139 hhelffaskiinid 63Baih stk sbﬂd4me§cum%&ﬁ?§gdggﬂaaé€§%99 ted

Ehe ry- box 2 SRR BRB] 2k W GivalitipsiicBe clato Ne pecsruases pieatckt ure
that 10 contai ﬂé’ﬁ“ﬁ‘ thp bukblerdbr 30 mitt.t AfterDh of hreasin, ithé NgHatas/a8648 th @E0Er at ur e,
the reacti on gblshieH, ez%ubﬂ@@ls:@h&ﬁhh coﬁdfbb% 5 e(;%?fr?g ?%@,ﬁgﬁﬁémdg dEA{gt NVR
chgp lcgo\é%;cﬁ?lc:?’%gtﬁi“ %&t e&?\ms%@%ﬁlgow b €-a wm@p@m@ "@WPLE 10 15
Fol | owi ng t he plowatdd tecafesiordtp kemilbte donsdrsient he dry-box, the round

bottom f | ask charged with 0.633 O of the CF3S2NHNa of Exanpl e 11. The
materi al was ¢li ssolved in 100 m of ¥0§ ous 2Cn?\LonL\E[LLe+ E{rﬁe?:':rﬁ;:lrgjl n
Exanmple, | : 077030 Qéla;';?é‘&' was praced+—the GasCollected t-he-req
(after addition of NaH) (ml)
|0h20min ‘ 0
: 0 h 25 min N 25
g ) 0 5'30 min | . 71
| | 0h 35 min - g5
1hOmin , 91

The formation of gas stopped after | hour. The gas collection record is

10 shownin Table 2. The reaction mixture was stirred for another hour at 50°C oil
bath temperature with no further accumulation of gas. The reaction flask was
brought inside the dry-box and an NMR sample was taken from the clear solution
above the white residue. Only a trace of a fluorine signal at -80.6 ppm could be
detected in the noise of the NMR spectrum, indicating the conversion of

15 CF3SO,NHNa into insoluble CF380,NNaj.

' 1740 g PSEPVE was added to the colorless reaction mixture that
contained a white solid. The reaction mixture turned yellow and after 10 min
stirTing at room temperature, the reaction mxxture turned clear. A fine
precipitation formed. An NMR sample was collected after 1 h showing the

20  formation of the product CFZ'*CFOCFZCF(CF3)OCF2CFZSOZN(N3,)SOZCF 3 and

- excess PSEPVE. :

i
-

EXAMPLE 11
“Following the procedure of Example 10, the flask was charged with
1.195 g of the CF3SO,NHNa which was dissolved in a mixture of 95 ml of THF
25 and 5 ml of anhydrous acetonitrile. 0.195 g of the NaH were placed in the
SRAD. After connection to the remainder of the apparatus of Example 10, the
Nali was added to the reactants in the flask. No immediate reaction could be
observed. Over the first 1 L, only 2 total of 4'ml of gas was evolved. Over the
next 5 h, only a total of 7 ml of the expected 157 ml. Hydrogen gas had been
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connections were made, the reaction m xture was stirred and heated by

i mersing 20 WO 01/40174 1 June 2004 PCT/US00/ 32672 the flask in an
oil-bath set at 50C. The reaction mixture was heated for 2 h Adune 204
pressure was allowed to equalize inside the flask. No pressure was rel eased
t hrough the bubbler for 30 mn. After 2 h of heating, the NaH was added to
the solution. No obvious reaction could be observed for 20 min.. After 20
mn., gas was realiecsd:dThe eartidnanixame Wasstiméddons eotallof QS b dt 9600 tergseratie M of

gas ves ol sy auEPLASRARNG 16 SRIPKEVGRERIEEE e MR Pharoe
0 h 35 nin85 1 honi rI00THRSERYRaas eddagkto ghescodortesprsdotion mixtdreliair . The gas .
col 'ection rec%ﬁtahﬁda%&%ﬂﬁ Tﬁeﬂéﬁ%&l&m&l%%dﬁﬁ%é%éﬁ‘c&df%ﬁdﬁﬁ& stirred

for anot her hour af 50C ol l bath terrper&reure W th r accurrul ation

" of gas. Thedre Redckian pigugs thuse )‘(‘ dmenvR
sanpl e was takqdredipzmﬁbhmueamms wabeslecteti aftwhi b ehoveiag ﬂuae Only a

Lhe VR spect r SRR .aﬁltcﬁ?%ﬂﬁ@?&z@%ﬁ?@%@éeﬁﬂﬂ@gpa&& LoTubl ¢

CF3SC2NNa2. 1. B4CesgPBBEWEE was added to the colorless reaction nixture that
contained a white solid. The reactiong r$ jpurned yellow and after 10

mn stirring at roomterrperature ther m xture _turned clear. A
fine precilpi tatlonﬁn&%ﬂgtﬁ&?ﬁeﬁw& lepma%tqfﬂf-@s’eeldx%wdeeth e firsmbashowi ng
the 20 formati go3afg dﬂ‘tﬁewbuduatc Wﬁmﬁa@ﬁaﬁEWCﬁ and

%Eeiﬁafjiﬁ APOHEL Sk L SR RERTE ST, e CRTA Gl o 1o
ét ure of 95 HH9564) Wﬁﬂlﬂdd@‘é Ewae:s:mn nmyktuggiwgsistimed withes magneticlstir b@.at95 g of
the NaH were plags ijen'lﬁérétﬁl% £, b YROrROBAAEbE Bfledd fhfe BRI WAl the
apparatus Of Exaﬁer ﬁhxs ume penoﬁ by NMR, mdmatmg the complete conversion of
CF380,NH; to (CF3S05;NCa),. :
9.461 g of distilled PSEPVE was added and the reaction mixture was
stixjred at room temperature. No conversion to the product could be observed after
. 24 h at room temperature. '
20 The reaction mixture was heated to 60°C for 7 days. The reaction mixture
was filtered inside the dry-box through a glass filter (medium porosity) and the
flask with the collected solution was brought outside the dry-box. All volatiles
were removed under vacuum (0.1 Pa, 10-3 Torr) and the beige residue was heated
"to 100°C at 0.1 Pa, 10-3 Torr for 16 h. 19F NMR in CD3CN confirmed the
- 25  structure (CF-2=CFOCFZCF(CF:,.)OCFZCFzsozNSOZCFg)ZCa, ‘
"y Yieldwas 1.729g.
. 19 NMRinCD3CN
(CFAA'=CFBOCE) CCFP(CF3E)OCF, FCF)GS0,NSO,CF3H)y Ca: -114.3,
-122.7 ppm (A, 1F, A‘, 1F), -137.3 ppm (B, 1F), -79.5 ppm (CF», C, 2F),
- 30 - -145.9 ppm (CF, D, 1F), -80.9 ppm (CF3, E, 3F), -85.5 ppm (CF», F, 2F), -117.6
(CF3, G, 2F), -80.6 ppm (CF3, H, 3F).
MS: Negativc' electron spray; 573.98, (M-Ca)/2.
EXAMPLE 13 -
Inside the dry-box, a round bottom flask was chargcd with 3.051 g, of the
.35 CF3S0yNH, prepared in the manner of Example 1 and 100 ml of anhydrous
. acetonitrile prepared as in Example 1. 1.068 g of the NaH (Aldrich) was added
slowly over épcriod 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
' 22




NaH was added to the reactants in the flask. No i nmmedi ate reaction could be
observed. Over the first 1 h, only a total of 4ml of gas was evol ved. Over
the néext 5 h, only a total of 7 m of the expected 157 m . Hydoageoogas
had been 21 1 June 2004 collected. The reaction mixture was stirred for a
total of 25 h at roomtenperature wthout further observation. 160 m of
gas were collected during this period. 4.500 g PSEPVE was added to the

col orl ess reactﬂ'éﬂﬂnﬂomlﬁ%@ deteated. 33T ¢t aFwised & modivet] fidincAlddel tiapn

m xture did HOtM&%emoﬂie%aﬁ’aﬁnﬁkﬁféﬁhu?f&ﬂw&h&s%ﬁﬁé&hﬂ}g ofdl  foom

terrper at ure t he reactlﬁg}g g% g@e tur.ned ear fine preci o] tation
formed. An NVR ERREE F&?cﬁ?lig'ﬂxq’reﬁ”@t?ﬁmeﬂr@é allgelptileson of the
2 r2 Odligt ECF|2 @Cﬁ&&@iﬁﬁﬁ&)fm%&%ﬁﬁmébl&hmeﬁdde wﬁ%&ﬁﬁﬁatﬁwd EathEPff\NPLE
' npl Qyi n LR ul prment | de the

dry- box % aq lfhﬁat’rllg gi%ﬁ'lI Slﬁl’%dg%ﬁﬁ& WX@;&F?@Q@ %hﬁhy:;%%d bott om

- fl ask and di s se@memﬂerans (iltated dlirougtea papey o Alhvelatiles werd mmoted fibng of

Cal 2 (Al drich; m@@m&éo{é PTeddiitfas A of SAPLIBA1GRSE 0 PalFE3 Ghl 100 Wi LH 2

. magnetic stir nper at ur e or| ne coul d be
detected in t hatMERR RN aadhs spes. sp efiﬁh%stch%esb (NA)S Q3.
i ndi cati ng t he Yielipkast428&ianver si on of CF3SO2NH2 to (CF3SOZNCa) 2. 9.461 g.

Cemper at ur 80 ook SO CRALRS 08 shREcES: St SRS B O 73 o5 ' o

room t enper at ur(ét), Z@Wfﬂﬁctlon m xture was heated to 60C for 7 days. The

‘reaction m xtungs: wegatil b&@f‘ﬁpspi- bgeod gy y- box through a glass filter.,
(rmedi um porosity) and the fl askd}\?\ntu t’he ¢C gllected sol uti on was brought

out)5| de the dry-box. Al volatiles d. under vacuum (0.1 Pa,
10-3 Torr) and the bReiigExnmpledye rovad bataindlhsk was dBREedwitd 3088% ofdhes Torr

(Gro=roor3tr 3y CRRDRS BN AT a1 1 it G &l g aqptonigteyye |

CD3CN ( CF2A ' =—crpacs2carExamie) Otr3# erd dedialbGRidrsh) wanadded slowdy overl22. 7

ppm (A 1F, At eﬁ&iofiﬂaﬁ?'ﬁnﬂﬂm&@wak@nedazgoo%% fo 6 de?@ 145.9
P 976

| ?%Tz,( CE 5 F, d@’obg‘o aﬁ#?@p&%ﬁiﬂ gtec bYNEMBf S8 %‘E?Hmf‘rpﬂb Aldricls73. 98,
(MCa)/2. EXAbfPrekeiv&l).was added. The reaction mixture thus formed was stirred at room
' 20  temperature for 2 h. The reaction mixture was centrifuged and all volatiles were
removed. The residue was dried at 110°C for 24 h at 0.1 Pa, 10-3 Torr. The
-residue was redissolved in 100 ml of anhydrous acetonitrile and filtered through a
paper filter. All volatiles were removed from the solution. The residue was dried
at 110°C for 16 h at 0.1 Pa, 10-3 Torr. Yield was 4.20 g. . o
L 25 . NMRin CD3CN and mass spec. confirmed the structure
oy . CH380,N(Na)S0,CF;3. 19F NMR in CD3CN: -79.7 ppm (CF3, 3F). 1H NMR in
. CD;3CN: 2.966 ppm (3H). MS: negative electron spray; 226.06, M - Na.
| EXAMPLE 15
: A 400 mL Hastelloy autoclave prechitled to <-20°C was charged with
30 PSEPVE (150 g) and 15 mL of 0.17 M hexafluoropropylene oxide dimer
- peroxide. The vessel was closed, evacuated, then further charged with vinylidene
fluoride (64 g) and CO, (150 g), and shaken at room temperature for 18 hr.
Excess pressure was released and the viscous residue was analyzed by 19F NMR
(acetone dg) which clearly indicated residual monomer. Estimated conversion of
35 PSEPVE was ca. 60%. The entire sample was devolatilized at 100°C (0.5 mm)
for several hours. Sample was a rather tough rubber, deformable by application of
force. Itdid not flow significantly at room temperature under its own weight.
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I nsi de the dry-box, a round bottom flask was charged with 3.051 g, of the.
35 CF3S2NH2 prepared in the manner of Exanple .1 and 100 ml of anhydrous
acetonitrile prepared as in Exanple 1. 1.068 g of the Nail (Alldunelposas
added slowy over a period of 5 min: The mxture was stirred at room
tenperature for 26 h inside the dry-box and checked periodically by
fluorine NVR unti l une 20Q4 f ould be detected. g
C6H5SO2F used as recm@é@ 83 3'#"32% -3832;(:7?6@#8 &ﬁ%sﬂk_"70ﬂ%e-91
reaction nixtur e -955Ynf, ek @38)ad 08 té 41169 (ai, am@mO);aam@raQQrseaﬁ@rlzw h.
The reaction m b LI d from
the reaction so{%#és OM%]d%&%éll%geejdmﬁfa@T’d#‘gg) ;?17%%%&\,@%’6‘% 'ggg 21 Pa,
10-3 Torr. The 2&HPY8, sesignedtiinteuial €8, Dﬁcﬁfﬁ'zﬂFQOCFéﬁﬁgbdﬁagmente(eﬂd onitrile

20 utf on. The. ?esug “"(B‘Qﬁ{’d’jﬁ&‘ﬁmls‘f‘gwsy‘m : 3“"%“% RIS "R
i n. CD3CN and n® ﬁ@ﬂ%%ﬁtﬁ?ﬂ’ﬁt‘ﬁwﬂ&wa D&lr%" dimgraepide  Yi el d
was 4.284g. 10 ﬂ@masmﬁmmané&ﬂsawpﬁm ,g&Es)anéanMM%f GEREN: 7. 90

EE)(Z?NP(LEFD14 ZsS|4 E&éér‘r:plf;g W% @F%&%%!ﬁafgad Wi th 3 . 082 g

of the 15 CF3SO2NHA47 Epﬁﬂ)@@oa@lymnr oeepired WasdredQ0. Ir1Pa,dD'3aFdwﬁfr(24S:
tonitril d
acetonitrilg REepe e 1@6@&%&3 L&Tﬁwas%&&ed& ?‘m% Wd@ég{am%

added slowy over a VlPerl The m xtur
t-enper at ur e’ f orHPIH aﬁﬁﬂ FR:TI‘S ﬂb%alvemﬁoﬂmwrr ri@“é(ﬂﬁfcﬂl%e detected by

NMR  2.025 g ofCR§EB§ISR\E (phdpdreddh Exaraplerlameumed ARSor Sk ratvﬂ%%vb?ﬁ(:t ion .
mxture thus f H:?gg éjﬁ’é& m.20.te era refo
riegction mixture was ceht lin 7125 FHITSE £ Toem femperafure L hereagtion
resi due was dr ineigtuge m@@hﬂw after B hatAnOadditienal ALO18g WﬁCF3S(IjWa2rwas due was
redi ssol vedsi n 248K Ve Efen%ﬁf‘ﬂdé U\ Re ¢ Rhod
paper filter. Al vol 1(;1 e‘g vve{:; rim%é gﬂ‘ 03m§ct% ol u gé(fﬂﬁe resi due was
dried at 110CTigWre Ql wis peatedig ’r&ﬁef Wﬁ%‘fs&t\ﬁﬁsc:zf BOMR ipdjcatedVR i n
CD3CN and nuass tlsgp ée. resctiohivwasedmplege. St ruct ure  CH3SO2ZN( Na) SOZCFS 19F NMR i n
(CDBCN: -79.7 ppm (Chg r},gg[}ll 2.,96 m
negati ve el ectron spr ay ﬁ% M&“%%ﬁ@eéyﬁgﬁéé‘?ﬁ@% ‘?‘oy
aut ocl ave prec slightlybrewn soigtiomeould be ¢rpdrafadi from 3QlalRSHPWE résidie. Qinalywds 15 ni
of 0.17 M a@xaafmem&%bﬁe@wn%s nﬂisﬂ?NaFBﬁ& Q%degﬂiFTét? L NI9RE Startti
‘cl osed, evacuat egm hﬁﬂ Ptﬂ her char t Vi n
a volatiles were rem e com me solutlons and the beige
residue was heated to 110°C at 0.1 Pa, 10'3, Torr for 16 h. Yieldis 3.8 g.
19F NMR in dg-THF confirmed complete conversion of the sulfonyl fluoride
 groups of the polymer to imide. ! NMR Residue in dg-THF; -79 to 85 ppm
_ 25 (CF380;,, CF5(CF), 2 x CF50, 10 F), -90 to -135 ppm (CE>80,, VF, fluorines),
o ) : -146.0 ppm (CF(CF3), 1F); integration gives 28 mol % PSEPVE-imide in the
polymer. 1H NMR Residue in dg-THF: 2 to 3.8 ppm VF, protons.
EXAMPLE 16
CH,=CHCH,CF,CF;0CF,CF,80,F was synthesized according to the
30 teachings of Guo et al., Huaxue Xuebao (1984), 42(6), 592-5.
-As in Example 1, a round bottom flask was charged with 2.02 g of
CF380,NNa; prepared as in Example 1 and 60 mi of anhydrous acetonitrile
prepared as in Example 1. 3.73 g CH,=CHCH,CF,CF,0CF,CF,S0,F was
added drop wise over a period of 5 min. After 20-25 min, the mixture turned clear
35  and then generated a precipitation. The mixture Wwas stirred for 3 h at room
' temperature. The reaction mixture was filtered through a paper filter inside the
dry box. All volatiles were removed and the white residue was heated to 100°C
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fluoride (64,g) and CJerr] (150 g), and shaken at roomtenperature for 18
hr. Excess pressure was rel eased and the viscous residue was .anal yzed by
19F NMR (acetone d6) which clearly indicated residual nonomef.Jupe2Pedht ed
conversion of 35 PSEPVE was ca. 60% The entire sanple was devol atilized at
100C (0.5 nun.) - for several hours. Sanple was a rather tough rubber,
def or mabl e by ggplication of _force. It did not flow significantly at room

t enper at ure undeF 16 hat @l Panth-fForr. Field wag3eH35@0 490 NMRNRODEN corefiroh)i
+45.5 (s, a=0. 98¢ structife T &m@@ﬂzwzeeﬁzéﬁgsoﬁﬁa 92@28@935-5 (m a= 4.038),

108 to -115.9 (4 = 12178, 212273, % afd - 1 series of

br oadened n1s.1223¥¢@§3 ,Jig% to -127 (bd ms, a= 0.766),(1129.5 (s, a =

0. 0244, assi gndiHHEHCHACEHGCFJCOH, DFSBRRaSTICR, EF336.60 hparent, Kend 5
. -14 i PSERNE o5i } ) t ti

ToraP L ent 4t DL b G T e b P B B R e

per oxi de fragﬁéﬂf@ﬁ-assuning that all ends are of this type, gives an

esti mate of M IHMMRW® CBGN! VBA-CHHEOE, 08P d)gB: *.@gg‘[ﬂn rged
signal 3.5-2.7 ’&6 4; gpof%em%olxgﬁr Y &ZE%%E V\%s w@g’(g.tﬁepa,-
10-3 Torr for 2826 Bru{CHaohk 2H)aad n74gpny >THE was added to the
pol ymer and the reaction mxture was refluxed for 16 h to dissolve the
polymer. 1.344 g of the CF3SO2NNa2 prepared in Exanple 1 were added at
roomtenperature over a period of 2 h. The reaction m xture was stirred at
roomtenperature. The reaction mxture turned cloudy after 3 h. An
additional 0.418 g of CF3SO2NNa2 was 15 added over the next 6 days. After
~all the CF3SO2NNa2 was added, the reaction mxture so forned was heated to
50G. After 3 days at 500C, 19F NMR indicated that the reaction was
conplete. The reaction m xture was brought outside the dry box and
centrifuged. A slightly brown solution could be separated froma dark
brown residue. Analysis 20 of the residue showed that it was nostly NaF
and excess CF3SO2NHNa starting material. Al volatiles were renoved from

~ the conbined solutions and the beige residue was heated to 1 i0C at 0.1
Pa, 10-3 Torr for 16 h. Yield is 3.8 g. 19F NMR in d[err]-THF confirned
conpl ete conversion of the sulfonyl fluoride groups of the polymer to
imde. 19F NVR Residue in dg-THF;, -79 to -85 ppm 25 QF3SQ2, - CF3(CF), 2 X
CF20, 10 F), -90 to -135 ppm (CF2SQ2, VE2 fluorines), -146.0 ppm
FF(CF[err]), IF); integration gives 28 nol % PSEPVE-imde in the polyner.
1H NWR Residue in dlerr]-THF: 2 to 3.8 ppm VF2 protons. EXAMPLE 16
CH2=CHCH2CF2CF20OCF2CF2SQ2F was synt hesi zed according to the 30 teachings
of Guo et al., Huaxue Xuebao (1984), 42(6), 592-5.
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As in Exanple 1, a round bottomflask was charged with 2.02 g of

CF3SO2NNa2 prepared as in Exanple 1 and 60 ml of anhydrous acetonitriie
prepared as in Exanple 1. 3.73 g CH2=CHCH2CF2CF20OCF2CF2SQ2F wdsJunad@®6d dr op
A se over a period of 5 mn. After 20-25 mn, the m xture turned clear 35
-and then generated a precipitation. The mxture was stirred for 3 h at room
tenperature.. The reaction mxture was filtered through a paper filter
inside the dryickdm: Al volatiles were removed and the white residue was

heated toi 00C 24 4 J 2009 fnﬁgs- 6. h at 0. 1 Pa, 10-3 Torr. Yield was
3.635 g. 19F NAMin CDg‘%ocon%f’r 1 d’%".’he strur-tare

CH27- CHCH2 CF2 CF20 CF2 CFoestostmg-in pdispersion epRIFtiPNCD3CN.

CH2- - CHCH2 CF2ACF2BOCF2 giebBeiiabk B&hﬁ%fﬁ@mﬂﬁ%uﬁ@uﬂﬁﬁﬁﬂ%réﬁéseﬁ@b .
19277 ppm (CFge, Lo 20000 PRM (CF2, B, 2F), - 118.31 ppm (2 X GF2, A
+ D, 4F). 1H i ; 2CF20CF2--0: 2.87 ppm (CH2, C, .tdt, "
2H), 5,26 ppm (CH2, A, 2WjherdinlRS igdry] flavtocis), oBXCFy) vfsrd XsHehid0gdh, . 1.

claim .1. A process compi,siiAfed gt | 'r]i? | i-aui S or . o
sol uti on a conposition cgl#%rl S ng a gl‘trlréai ‘al d§u oérfy ca?ngggﬂg‘g‘%?ﬁ?'@msent ed
by 5 the formula (R2SC2AN) @S copticaally substituted barope or mage ethenoxpgensr
XCF2- where X is H, hal ofphs an flkhitd ddath aebtAll b 22, Yo 52t 0 14 A SRk |
cyclic al kyl radicals havi 1-10 iarbon , .optionally, substitute y -one
or nore et ﬁ%r oxygens, wrrlfwéers 13 Wé@ﬁé‘“’é&?ﬂ‘ﬂ?ﬁg}s and c510,2nd M= o
or..1, Mis an alkaline jshliesdtmbtalivkeeb b 1i mdk -ot, with telgbriseriiapt ishstre b is
2and ¢ =0, and M is a“;gh' gg;l when b =1 and ¢ =1, with the proviso .
that ¢ is not equal tot ejﬁo :%bﬁh a non polyneric sulfonyl fluoride
conposition represeMithd by the is fornula Rlerr](SOerr]F)mwherein m=1

or 2, where when.m =1 Rhon-poRmiekid SuiaA Bdodde mosfﬁohueﬁ%g@&ﬁ% gt urat ed
or unsaturated hydrocagbyl.r k@;{: except = perfluoroolefin hgw ng 1-12

- carbons opt"f onal ly su ) e
: _ wherein m = 1 or 2, where when m = I R! is a fluorinated or non-

fluorinated, saturated or ynsaturated hydfocatbyl radical except -
perfluoroolefin having 1-12 carbons optionally substituted by one
or more ether oxygens, or tertiary amino; or, whenm =2, Rlis a
20 ' fluorinated or non-fluorinated, saturated ot vnsaturated
hydrocarbylene, except perflucroaikylene, radical having
1-12 carbons optionally substituted by one or more ether oxygens;
or with a polymeric sulfonyl fluoride composition comprising monomer
units represented by the formula

—[CZ,CZRISOF)]-

wherein R? is a diradical selected from the group consisting of -
fluorinated or non-fluorinated alkylene, including oxyalkylene or
30 . fluorooxyalkylene, but not perfluoroalkylene, and each Z is
- . independently hydrogen or halogen, and need not be the same; and,
causing them to react to form a non-polymeric imide composition represented by
the formula ' o

- {R‘[sozl;'rsozkzlm}y
M ) .
35
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or nore ether oxygens, or tertiary amno; or, when m= 2, R is a 20 f

| uorinated or non-f luorinated, saturated or unsaturated hydrocarbyl ene,
except perfluoroal kyl ene, radical having 1-12 carbons opti onallldyne 2004
substituted by one or nore ether oxygens; or with a polyneric sulfonyl
fluoride conposition conprising nononer units represented by the fornula
25 - ECZ2CZ(R3SQ2F) J wherein R3 is a diradical selected fromthe group

consi sting of fluori nat Sherin {ont o124 isalkalboralkaline sarth metal wdiengy is 1

oxyal kyl ene or 30 fl uor ogg(yaésbw@@g,,npuq &Qtwﬁ%fﬁﬁéﬁﬁfﬂ iQREi@% and each Z
is independently hydrogen | ogen,  and n be the s

causing themto react to%1u t‘?f? dﬁmp%‘fw %Ha éOEB?ﬁ?BE?“P ﬁdlioéﬁba‘é]sent ed
by the formula f R [S@Nﬁ@ﬁ&}m@ptp&ﬂﬂﬁﬁr@&ﬂmﬂaﬁnﬂgIGQZbaWwBGpﬁbnéﬂy or 2,
Mis al kalicor al kaline .vely, m=1 or
2, where, V\%en ‘m =1, R ?@%E@J% e\rllga}?%o or aqu'g% dc%ﬁ%aﬁgéh W%r at ed or
unsat urat ed hydr ocar byl WheRimcsR, e%@éb{onp@tﬁdpummﬂn@maﬁed H%turatﬁgidr- 12

car bons opt ionally s subﬁﬁgawag&ih 0E43Byleiie g}g‘;@tﬁ&lﬂg{u tertiary

am no; or,” when m= 2, orin teo’l uori nate saturated -
or unsat urat ed hydrocar Eq Q'EL!’Q I%WWHW%%@EQT%WE&&&IMW ng
1-12 carbons optionally ex;@ns mﬂﬂﬂeb;ovmehﬂrwhmwemm =axypeag, W th the

proviso th when y = gﬂm ation of

al kal i and%al kal i ne eartﬁeB ?ﬂtac%mb&ﬂa'ﬁﬁ}{o% B{ler na%n aﬁg@ét@?’yrrerl c i'mde
conposi tion coffpit tealemeiitarepolymeris imidsnoatnesition comprising monamenunits
(-{Cr2CZ( R3S d by theorn1d s wherein y =1 or 2; R3 is a diradical
selected fromthe group consisting of fluorinated or non-fl uorinated

al-kyl ene, including oxyalkylene or fluorooxyal kyl ene, but not

perfl uoroal kyl ene, each Z is i?—f@&%ﬁﬁ”ﬁéﬁ\!%ﬁi’?ﬁﬁn or hal ogen, wherein
-
M

the Zs need not be the -

15
‘ wherein y = 1 or 2; R3 is a diradical selected from the group

consiéting of fluorinated or non-fluorinated alkylene, including
oxyalkylene or fluorooxyalkylene, but not perfluoroalkylene, each Z is
independently hydrogen or halogen, wherein the Zs need not be the

20 _ same; R2 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
1s an alkali when y is 1 or ap alkaline earth metal when v is 2.

2. The process of Claim | whereinm = 1.
v 25 3. The process of Claim 1 further comprising an inert, aprotic organic
' liquid.
4. The pracess of Claim 3 wherein the organic liquid is an ether.
5. The process of Claim 4 wherein the ether is tetrahydrofuran.
.6. The process of Claim 1 wherein R is a perfluoroalkyl radical.
30 7. The procﬁss' of Claim 6 wherein R? is a trifluoromethyl radical.

8. The pr;)ccss of Claim 1 wherein M is an alkali metal, b=2 and ¢ =0,
9. The process of Claim 8 wherein M is sodium., | |

10. The process of Claim 2 wherein R! is a perfluorovinyl ether radical.
11.  The process of Claim 10 wherein the perfluoroviny! ether radical is
35 represented by the formula
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20 sane; R2 is aryl, fluoro-aryl, or XCFerr]- where X is H, halogen,
fluorinated or non-fluorinated linear or cyclic alkyl radicals having! 1-10
carbons, optionally substituted by one or nore ether oxygens; 1NMunes08a

al kali when y is | or an alkaline earth metal when y is 2. 2. The process
of daim1l wherein m=1. 25 3. The process of Claim1l further conprising an

inert, aprotic organic |i = Wnerernthe
i k e Ch O OR R - Ve Sl

organic liquid is an ether. “5. The pr erein the ether is
t et rahydr of ur an. 6. The process of Caiml wherein R2 is a perfluoroal kyl

radical . 30 7. vﬂmelerj’aei-‘a)rqnﬁrﬂﬂomahkﬁhwﬁﬁg&l%ﬁoﬂsSzaOtdrllf h&tPﬁinﬁ_’% hyl

radi cal. 8. The proges f t al = 2 and
c = 9. The processf%f %éar%e%%éélrménﬁi }'iegel%ggﬁwﬁ?meﬁ‘?gef)rdcé% of
Cl ai m 2 whebei ROord. a perfl uorovi nyI ether radical. 11. The process of

G aim 10 wherein thg perkl ém i RHerds is 35 represented by the
CF-- 0O Cﬁfug 1EO]’fa---CFZCFZ wherein R4 is

formula .27 1 June 0

F or perfluoroal kyllz‘g mg’cheas ofLrlgign § wherein é%anerﬂamowalﬁdm;radmal The

process of Caim | 15 wWiegrdves¥of Claim 14 WheredPeik A¥erflibrouxd Ibﬂer%h 0 or

- 1. .13. The pr erein Zis F. 14. The process o} aiml
S RI s Pl e T ad

V\/nerer n R3 hS @ per ene radical: 15 The process of Claim 14
where R3 |sl a perfluorooxyal kyI ene radl I represent ed by the forrmula 10 -
0- - [ CF2CF( R4) - (z] a- - CF2CF (Rg —peF4CHzor-oal kyl havi ng 1-4
carbons, z 0or 1, and a = 0 3. 16 The process of Claim15 wherein R4

|str|fluororre 17. T rocess f Claiml
wherein the sul o%?“r flluog’r% flor g:%‘g?ha (ﬁrgéscﬁbogﬁzf &Pﬁgﬂﬂg %ses

conpnoner units derl ﬁvea'hwwﬁlsr?@(éﬂwkﬁwmm@ Réis trgfurfrosobihyt, |zma1 ,amd but not
pmfl uori nas eda=qj@fl ns, non-fluorinated ol efins, fluorinated vinyl ethers,

rcrjon. fluorinated vi ﬁél hers Ogﬁ[ Xla écrs ttﬂ gﬁf 20 18. The process of
aim 17 ‘wherein t Ores of fala Liwhergin the, snlfony] peridegolyraery consi sti ng.
of ethyl ene, peshpositianefukiiier coinprisestdnsinomer niits degived flohieigetsyp and vi nyl
fluoride, and gihedr il6iRAa, but not perfluorinated, olefins, non-fucrinated olefins,

fluorinated vinyl ethers, non-fluorinated viny! ethers, and mixtures thereof.

20 - 18. The process of Claim 17 wherein the comonomer units are derived
from the group consisting of ethylene, perfluoroalkyl vinyl cthcr vinylidene
fluoride, and vinyl fluoride, and mixtures thereof.
19. The process of Claim 18 wherein the cozﬁonomer units comprise

vinylidene fluoride.

25 20. The process of Claim 19 wherein the vinylidene fluoride is at a
concentration of at least 50 mol % in the sulfonyl ﬂuon‘de pol'ymcr: composition.

2 ) - 21. The process of Claim 1 wherein the monomer units represented by the
' formula -[CZ,CZ(R3S0,F)]- are present in the sulfonyl fluoride polymer ata
, concentration of up to 50 mol %.

30 22. The process of Claim 21 wherein the monomer units represented by
the formula —[CZ,CZ(R3SO,F)]- are present in the sulfonyl ﬂuonde polymer at
a concentration of up to 20 mol %.

23. The process of Claim 9 further comprising the step of performmg an
" ion exchange to form the lithium imide.

35 24. The process of Claim 23 wherein the ion exchange is performed by

contacting the sodium imide with organic lithiuvm chloride solution.
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19. The process of O aim 18 wherein the cononomer units conprise
vinylidene fluoride. 25 20. The process of Caim19 wherein the vinylidene
fluoride is at a -concentration of at |east 50 nol %in the slroagP04
fluori de WOAO}#4#8Y4conposition. 21. The process of C aim| PEUSINE2ERe
nmononer units represented by the formula -[ CZ2CZ(R3SQ2F)] - are present in
the sul fonyl fluoride polyner at a concentration of up to 50 nol % 30 22.
The process of Caim21 wherein the nononmer units represented by the
formula - -[CZ2CZ(R3SQ2F)]- are present in the sulfonyl fluoride polyner
at' a concentrati @ oFhaprotess 20Ciain %he@n tHd\eoriicdition toMprishaing 9 furt her

g
conpri si ng thedghap Qffoae ] - o ) ange, to formthe Lithium
imde. 35 24. The srggces‘s a%?&ééag?%ﬁggsﬁg}eg%&?btlﬁ% 4’8gsaé§8ﬁ%ﬁﬁagé‘“4f?‘yberforned
by contacti nga’t”f‘ﬂiJ diumimde with organic lithiumchloride solution. 28
{he. conpos § iloj“ﬁ”ﬁn%zﬁ”-"?:"nmm P R o b L Sl
| east 50 nol %g?)f éalb I met aﬁlguﬁ%}n%“deﬁ "de salt. 26. The process of .
C ai m 25 wherein t Ké cHifgReess efiClabng rwisesin the dimast sulfongDamide sélb iof sai d
di met al -sul f ongéntamddieitls thetnonPblymidiR sRIERA ol Qridilibnhe :P'ﬁae,lfnh? di met al
sul fonyl am de_gal:k ﬁ%lﬁl mgggﬁ_ac ed wi.t h the nan-pol yneric sul rony | uori de
conposi tion causin LY £eHPPUIIEFIC igide COMPORIEOmO N pol yneric i m de
conposition. 28. TH& prhsasecesoef Clain hwihevdie thei dimetabsulionpl mhids sdif ieny| ami de

saltis L01GONEdeiond Witk ihe pORmR Gl (B EODHhndslddfch il RIRA LD
causi ng them tt%fléeaﬁitmj ﬁo or.m-é he polynmeric 1 m'de conposition. 7% The .
process of C alm oS A TRCETAMRATHONS | uori de pol yner  conposi tion
fTﬁm her conpr;sogls 39-tWoﬂ&%ﬁnd&g\gmﬁé@m@ypﬂﬁ?ﬂéwwfi n. 30
e process o HoR Surihe b - :
tetraf | uor oet h§/| epnygs hexaf u%?gn ogﬁ}g{]e %&[8{%{ gé)éﬁ&e‘lfi]g?fno%pe(rﬂ'é?r&ﬂl‘?ﬁ“?Q
0. € process ot éiaun 29 wherein the perflucrolefin is

“15 tetrafluorcethylene, hexaflucropropylene or a combination thereof.
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