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(54) Title: METHOD FOR PREPARING FLUOROSULFONYL IMIDE MONOMER

(CE;=CFOCE,CFXSQ:NSOzR), (V)

M

(57) Abstract: Disclosed is a method for the preparation of
a fluorosulfonyl imide monomer of the structure represented
by formula (IV), wherein X is F or perfluoroalkyl having 1-4
carbons optionally substitited by ¢ther oxygen, M is an alkali
or alkaline earth metal when y is respectively 1 or 2, R is aryl,
fluoro-aryl, or XCF,;- where X is H, halogen, fluorinated or

O non-fluorinated linear or cyclic alkyl having 1-10 carbons, optionally substituted by one or more ether oxygens. Such monomers
are useful for forming ionomers useful in electrochemical applications such as batteries, fuel cells, electrolysis cells, fon exchange
membranes, sensors. electrochemical capacitors, strong acid catalvsts. and modified electrodes.
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FLUOROSULWONN478 DE MONOVER ( CF2=CFOCF2CFXSQ2NSQ2R)y M (BI/UBSMeHCt
Disclosed is a nethod for the preparatyj f a fluorosul fonyl imde
nmononer of the structure represented Jg&rgrwla (Iv), wherein Xis F or
per f | uor oal kyl MEVHRP EORPEEPARENGcﬂﬁUORﬂSIﬂ,E{DNYDMMMQNGMEK oxygen.
Mis an alkali or alkaline egfgh: N espect ively 1 or 2, Ris
aryl, fluoro-aryl, or XCFr fluorinated or

non-f1 uori nat ed 1 iWkE&Fesent iByantiop indrsated o mgmmdfﬁtbapwpmuompfaonal ly
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2 3JUN2O | S00134074 TITLE METHOD FOR PREPARI NG
FLUOROSUL FONYE v é1y§9%%{;§ﬁeﬁ&§ D OF THE | NVENTI ON The present invention
is directed to a nethod f oBAJKEG MQ@FGHE)MHH(DNMOSUI f onyl

i m de. nopgmner usq\ﬁbﬁoﬁé}ér‘%pgsgh bgm%at q SUch iononers are wuseful in

el ectrochem cal applications suc eri es, fuel ceI | s, electrolysis

cells, ion exchange nenbranes, ens‘ﬁgzj ﬁ%%%c capacitors, strong
acid catalysts, and nodified el ect OF THE | NVEXTION 10
Mononer s represent ed by the forrmula CF2 = CFOCF2CF2SQ2F m are enpl oyed by

Ezzel | et al are oym)enﬁzemt aft, G40 Pﬁ?eﬁme 4 9&@32%%@%&@0%% . TFE

foll owed é F‘Zb gé e ono form,  l'ononers o |scl osed

by Ezzelf BEL oY Bydolysis IQS'PHEF@EYW Jenemers &f thedype mp

i ncluding t heby Ezzell are suifable foravanety of electrochemical applications including the
chloralkali process.

Putnam et al., U.S. Patent No. 3,301,893, or in the alternative Resmck,
U.S. Patent No. 3,560,568, discloses a process for preparing
20 CF2—CFOCF2CF2802F by pyrolysis of FSO,CF,CF,OCFCF;COONa. Resnick,
op.cit., forms a cyclic sulfone of the formula | (

O CFzCFgSOzCF(CFB) (H)

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

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

FSO,CFR{CF,0(CFXCF,0),CFXC(O)F



chl oral kali process. Putnamet al., U S Patent No. 3,301,893, or in the
alternative Resnick, U S. Patent No. 3,560,568, discloses a process for
prepari ng 20 CF2=CFOCF2CF2SQ2F by pyrol ysis of FSORCF2CF20OCF

Resnick, op. cit., fornms a cyclic sulfone of the fornula OCF Cg%ggém%%

L_ I 25 by pyrol yzi ng the FSO2CF2CF20CFCF3C(O) F of Putnamin the presence
of Na2C33. Resnick then reacts the cyclic sulfone (I'1) with sodium

met hoxi de to @%QKC;E@F oF EChIGEAS t hen converted through a
series of steps 1 owed b opol rization wth TFE
and subsequent hy%f ?Qrﬁg S‘Fté‘ g”é ﬁﬁ‘er’?S&Wn{gg%OB‘ ‘%Hﬁ HAFOHIPSEfigRes t he
generalized reagtaltig %\ma wﬁ&ﬂ&ﬁﬁaﬂ GiiB)the cycliXCR{&HAII), provides a 4%

s For perfl %‘%5?%% bt 0NN (OGN AR e Yishor o

that a conposisatupated speoteal Xunpro@kis SR Mt ddhearhiaying ebighet sheldiod (hcl i ¢
sul fone (I1), e?é/fsql%%e&ruﬁ.élp Sat% oﬁhe c&F%%QCWSBaWQF&e (1)

am dst a much arger yie specl es, EIOVI des?no met hod
for achi evi ng g2qiiogHRiKtuFe.g1of apio the rqlatlonslméae@vqeg vigkd p‘éﬂ hepdgthen Xue i n
regard to the @gemhbﬁlbm@@i S@: NNa2 in the reaction m xture, nor as
to the rel ationshi vveen of (1 d,t ncentrati f the
CF3SCPNNa , DesMar F‘%‘?ﬁiﬁa@% #’é‘ﬁ{‘ Tﬂé%&h@g 6’6‘2105%‘ T PROL “tfH’g?U ol ymer
of (I11) 100 wwith tdtafluadoethytene tdfdrrm 1bﬂorﬁat Reiring cabMMOIES048(Ag),et al .
WD9945048( Al) , 1.SGl.o R A e fluoride to
forma lithi un?lls‘%%%ﬁlele é"%’m@%% ‘\éﬁ@ﬁ'ﬁ"&ﬁd%ge%ﬁrpeaslgﬁ%nll nen % I'on is

a process for formng, at a yiSEIMMARYCH THEINVEMNITMN 0 a nononeric

COMposi tion represephe eEBﬁtHi»%mfl&{E‘é';ﬁoée'ésfo%@d%@%?%%é@@%%%’lhﬁ@@y
wherein X is F_or perfluoroal kyl having 14car% Pptlona y
50 mol-%, a monomeric composition represented by the rmula
15

(CF;=CFOCF,CFXSO,N(M)SO,R),

wherein X is F or perfluoroalkyl having 1-4 carbons optionally
- substituted by ether oxygen, M is an alkali or alkaline earth metal

20 when y is respectively 1 or 2, R is aryl, fluoro-aryl, or XCF,— where X
is H, halogen, fluorinated ot non-fluorinated linear alkyl having
1-10 carbons or cyclic alkyl having 3-10 carbons, optionally
substituted by one or more ether oxygens;

the process comprising:
25 contacting in an inert atmosphere a cyclic suifone represented by the
' structure

(I)CFg(:Fxsozc':F(c:F;)

(D

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

‘



substituted by ether oxygen, Mis an alkali or alkaline earth netal 20 when
y is respectively 1 or 2, Ris aryl, fluoro-aryl, or XCF2- V\(nerelX is H,
hal ogen, fluorinated or non-fluorinated linear alkyl having %-10jigarhons or
cyclic al kyl having 3-10 carbons, optionally substituted by one or nore
et her oxygens; the process conprising: 25 contacting in an inert atnosphere
a cyclic sul fone repre%&’gt ed_h tﬂe structure OCF2CFXSQR2 i F(CF3) 30
wherein X is F or perfl F%RH;{/PYY eﬂHOF@IaII’_Jané@EIUW@‘fm)Xllﬁ)Hahdilygensubst i tuted
by ether oxygen withI ﬂuﬁﬁﬁaggisbxtﬁdh(l)ﬂ/ﬂ@&lmfddlﬂin@ﬁk a?l%ﬁ}lfréﬁg&'zh% gﬁmthgge}_zalr te zegI ed by
[ [ alts at le no). - e.sul fon ;
mgcpofﬁh?as% (RSOZNN%%%P%WICCYE%E‘ ﬁ.r@fllcﬁh&?@ 333&‘?1’ ’IO,P“PPﬂgf o-aryl, or
XCF2- where X is H, habdg;ﬁmtedmy-mwémmxeca:lﬂ?rommgi,,lm'?s ki alkelnd %dm?gr al Egln .
radi cal s haying 1-10 1S Q. ] : radi cal s havin - car ,
optional ly ysugst itute E%/t%c}?\le&ng %;rérgf)ié?’e Hseérﬁlk%%/ege ﬁ_tg,or Eﬁ‘allénegﬂ ‘ﬂ}ak‘ah Bne
earth 5 metal, b=1 or 3 ordzespsetively ad e=CaktcM iselkelimdtalovhenltiedlandreet gl  when
bis 1 or 2 respectiveli Bofrovisotht cahivsoal kali nmetal when b=1"and
c=1, wth the proviso that ca 1 when b=2, thereby formng a ring-opering
reaction nixture; reactﬂfeﬁ%ysfgmmgiaﬁg‘ﬂo‘ﬁf?ﬁiqﬁge‘l“é‘%ﬁlbwf% xture at a
“tenperature in the 10 reatiggsaid rifiglopeiifreabGoriadulder 8 tdtnpdriterelif hiB

"reacting" {hS intended Jﬁi Wi ng at |east two corrPonent_s in a
reaction m'lgture to reécx%e{g'gﬁg%g da)it | east one product. Reacting" may

optional | y i ncl Adasest hareinsthe mlm/"mcactiagltiisringem]teda@ﬁiehmgl.l?\ﬁlﬁgét @JPFSCSRLWL?:
15 Th esent |} | Ok : rconvertin _
(1) inbo s moncapetientiin BRGNS i Bult GTERT 1 i SPRAS e Bhiel? o1 at o
than 50 nol - % pﬁ%"@?&b‘ﬂ?}’ gptecaaBy indide storingndder haating qreebliugbl y gr eat er

than 95mol % as conpared to a yimihREPPEYXCAPACHPrding to the art. Wile
Xue, op-cCi b5 shows _Ithhat a_conposi t1on contal ni Ng 3SO2NNa2

€ present invention provides a process for converting a cyclic sulfone
(II} into a monomer (IV) under conditions leading to a yield of greater than
50 mol-%, preferably greater than 90 mol-%, most preferably greater than 95mol-
% as compared to a yield of only 4% according to the art.
While Xue, op.cit., shows that a composition containing CF3S0,NNa,

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

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

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

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



20 when reacted with the cyclic sulfone (11) will yield a small amount of _
the nrmonomer (IV), Xue does not provide enough information for one of skill
inthe art to deternmne howto alter the reaction to achievg 4 hgpmgdy .
hi gher yields which are required for- practical inpl enent at i on, gener ally

at | east about 50% typically at least ca. 90% It is found in a preferred

enbodi nent of the ese i vent t 25 CF3SO2NNa2 in purified formis
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§ SUBSETL u'f: ed by

I di ca ona
g:Ing(r: s @ et ‘Hnug I erIPéelI?Sﬁ@H’@Erﬁﬁ%ﬁm@dﬁﬁ@@E@fhe 190 NiNag inf nor e

than one al kal ¢ontifued krﬁillolfte oeﬁfetdﬁhdiﬁﬁm@ﬁateﬁﬁl 1§‘céﬂ1ﬁil§3té'[ﬁcd?fsuﬁlad§§1lxd 15 and
al kal i ne earth react roceed I n stages

with di fferen?:'gﬁﬁi %Pégs I‘f;%rer%e I@bfyttgé Ftﬂlﬁ‘I léﬁagﬁte%ﬁgf@ any tiacees.

amounts of either starting material remain when reaction is complete. Most
preferably, the hydride is added at slightly below stoichiometric quantity.

25 A particularly surprising aspect of the present invention is that the hi ghly
purified form of the dimetal sulfonyl amide salt (V) is reacted with the cyclic
sulfone (II) to form the desired monomeric composition (IV) in yields
approaching 100% with virtually no side reactions.

The sulfonyl amide and monometal salt thereof (VI) are soluble in the
30 aprotic solvents employed in the process of preparing the dimetal sulfonyl amide
salt (V), but the dimetal sulfonyl amide salt (V) itself is not. The surprising
insolubility of the dimetal sulfonyl amide salt (V) in aprotic soivents is not taught
or suggested in the art. The solubility difference is exploited to separate the
reaction product from the reaction mixture and obtain a composition comprising
.35 sulfonyl amide salts at least 50 mol-%, preferably at least 90 mol-%, most
preferably at least 95 mol-%, of which salts are represented by the formula
(RSOHNMy)3 M, (V), as hereinabove defined. Any convenient method known



Preferably R is perfluoroal kyl, nost preferably trifluoronethyl, and M is
preferably sodium CF3SO2NH2 is the preferred starting naterialgfgrjuq_%mé
preparing the preferred CF3SO2NNa2 enpl oyed in the present process. Th
preferred aprotic 20 liquid is acetonitrile. Preferably, the reaction to
produce the CF3SO?NNa, is continued until one or the other starting

material is conpl et consuned, .eacti on st ops. re preferably the
stoi chionetry n?ng“e Bﬁe"lagfeé’a‘a?{ig F‘ﬁ&%’% %P‘%E@Y b&ﬁB\PﬁR@%ﬁ@ﬂWéﬂ“’%‘t%’r& ting

mat eri al r ennicentwfimatiowand, dokllagorconpl et e. Most  preferably, the hydride is
added at slightly below stoichionetric quantity. 25 A particularly
surprising aspect of the present invention is that the highly purified
formof the dinmetal sulfonyl amde salt (V) is reacted with the cyclic
sulfone (Il1) to formthe desired nononeric conposition (1V) in yields
approaching 100%with virtually no side reactions. The sul fonyl am de and
mononetal salt thereof (VI) are soluble in the 30 aprotic solvents enpl oyed
in the process of preparing the dinmetal sulfonyl amde salt (V), but.the
dinetal sulfonyl amde salt (V) itself is not. The surprising insolubility
of the dinetal sulfonyl amide salt (V) in aprotic solvents is not taught

or suggested in the art. The solubility difference is exploited to separate
the reaction product fromthe reaction m xture and obtain a conposition
conprising 35 sulfonyl amde salts at |east 50 nol-% preferably at |east
90 nol-% nost preferably at |least 95 nol-% of which salts are
represented by the fornula (RSO2NWb)3_bM, (V), as herei nabove defined.
Any conveni ent nethod known 4 2 3 JUN 2004 in the art for separating solids
fromliquids may be enployed, including filtration, centrifugation and,
distillation. 4A 2 3 JUN 2004 WD 01/47872 PCT/USOO 34074 . VWiile it is
preferred to permt the reaction to run to conpletion, this may not al ways
be practical depending upon the aprotic solvent chosen. In neat
acetonitrile, 100% conversion is achieved in about 4 hours, at room
tenperature. However, in neat THF, six days of reaction is required for
100% conversion. In 5 the latter case, it nmay be' desired to separate the

, reaction product before the reactants have fully reacted. The nethod of

.. separation based upon the heretofore unknown solubility difference,

descri bed above provides a practical nmethod for isolating the sulfonyl

am de salt (V) at high purity when conversi on has been | ow.

4A



Resi dual hydride left over fromthe synthesis of the sulfonyl am de salt
(V) 10 is not highly deleterious to the efficacy of the prznc)eq@;%og Uq{he
present invention. While not critical, the CF3SO2NNa2 preferré Ny gr t he
process of the present invention is substantially free of contam nation by
NaH. Thi sWo0148Teved by enploying slightly | ess than theGBseBiaMetric

anmount of NaH in reparatiQn, thereby jnsuring that when . the reaction
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has 35 been depanateddut washing/Gltratiomcynies, p_;eferablymsirtgrﬁ-dsh ahquots of satvent. cont ent
o ca. 50 PPV mor o PrePetFRe gl Sl Al Gt PRIty KORR ¥R 0G CTE
shoul d bBe" t A58RPAnsnisHf i rgactiongnixiuse maydecombinadiniany orden ut dat itde
ISP et A RGBS S it
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by a consi desoditian lmsdomnedo \First niixiag thegydiide with e apstic solvesitias resulted
" in poor reaction or slower than expected conversion.
A suitable temperature for preparing the dimetal sulfonyl amide salt (V)
will lie between the melting point and the boiling point of the aprotic liquid
25  selected. It has been found to be satisfactory to conduct the process of the
invention at room temperature. However, somewhat higher temperatures result in
faster reaction. In the most preferred embodiment of the invention, acetonitrile is
employed as the solvent at a temperature between about 0°C and 80°C, preferably
- between room temperature and 80°C, most preferably between room temperature
30  and 60°C, '
Aprotic solvents suitable for preparing the dimetal sulfonyl amide salt (V)
starting material should be substantially free of water. Water causes the reaction
to reverse, for example to form CF3SO,NHNa and NaOH, and provides a route -
for making z sulfonate instead of an imide. In a preferred embodiment, it has
35  been found satisfactory to employ acetonitrile having water content less than or
equal to about 500 PPM, with water content less than or equal to ca. 50 PPM more
preferred. Acetonitrile is quite hygroscopic, and care should be taken in handling
to avoid water contamination from the atmosphere.
5
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preparation herein described are capable of providing (V) in purities of greater

than 95%. : '
25 The atmosphere to which the dimetal sulfonyl amide salt v ).is exposed

should be substantially free of water as well. Water vapor concentrations of

about 25 ppm have been found to be suitable. Higher levels of water vapor

concentration can be tolerated, but it should be understood that the higher the

water vapor concentration of the atmosphere, the greater the contamination during
30 subsequent reaction. As a general rule, the less water the better, in whatever form.

Thé term “inert atmosphere™ as used herein refers to an anhydrous

atmosphere having a water vapor concentration of less than about 50 ppm. It is

not meant to imply a non-oxidative atmosphere. Thus, the reactions herein may

be accomplished in desiccated air as well as in dry nitrogen or other non-
35 . chemically active gases. Dry nitrogen, however, is preferred.

Preferably, CF3SO,NHj is dissolved at a concentration in the range of
5-10% by weight in acetonitrile in an inert atmosphere such as nitrogen. At

‘higher concentrations good mixing may become more difficult to maintain as the
6
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undergo - toresult inless than complete conversion of the CF3SO,NH, or CF3SO,NHNa to
CF3S0O;NNa,. The soluble residual CF3S0O,NHNa is easily washed away from
the insoluble CF3S0O,NNa,. _
The dimetal sulfonyl amide salt (I) may be dried under vacuum at elevated
25  temperature, but the user must be aware of the possibility of spontaneous and
violent decomposition of the material. It is highly recommended to never handle
this material in a totally dry state. It is highly recommended to keep the material
wet at-all times. It seems that the smaller composition CF3SO;NNa; is less stable
* than the compositions of higher molecular weight like C4FoSO,NNa,. A suitable
.30 temperature depends upon the specific composition thereof. The preferred
- CF3S0,NNa, should be dried at a temperature preferably not'higher than 80°C,
most preferably not higher than 65°C. Certain of the compositions of the |
invention, including the preferred CF3SO,NNa,, have been observed to undergo
certain decomposition aggressively when heated to the decomposition threshold
35  butit has also been observed at one occasion that the preferred CF3SO,NNa,
undergoes spontaneous and violent decomposition at room temperature. The
compound is moisture sensitive and must be handled under anhydrous conditions.




certain deconposition aggre55|vely when heated to the deco sition
threshold 35 but it has al so been observed at one occasi onnﬁga& JUlmeg 004
preferred CF3SO2NNa2 undergoes spontaneous and vi ol ent decorrp05|t|on at
room t enpeWQOIM®BI2 The conpound i's noi sture sensitive and rﬂ;(srsfvogmgz?jm;?ll eldt
under anhydr condifions. 7 .T 3 JUN 2084 47872 PCT/ U

i s believed tciﬁistbeﬁﬁg“%%ﬁ@&?f tpay gsﬁ%ﬁ‘abatm&aélﬁm d potentisblysubicat | y
subject to dnpkpbs’weddaunpqmmntl on. In the process of thedl nven'ltjl gn “the
di netal sul fonyl ar.ed..as i n i bed, is
cortbi ned with the cycﬁ)c sulcgfone "f& Eh W@? ? aﬁ"’f‘ﬁieé fi&&ﬂ on to form

the desired riseeaTed agh %‘@Mﬁtﬂemﬂ(&ﬂw combaiedrmﬂi ﬂlemydlahuhfehal(ll);ul fonyl

d I | ofg ol vi ng
?reny SUZ? Et gré{ Pe?quﬁ’iﬂl al . In1 t e %ﬁ%ﬁcﬁgﬂ@w e“f?ﬁ?’?{’&?ﬁ I%r eferably F.
The reaction dF E‘}F‘:‘ilme Sl &Mﬂ&maéqueﬁtorlmiammmdsiteﬁgl Eyglvl)c
10 is conductxedcﬂonsmwmﬁgtes ?Q%ziééxgzg %;gfg&edgr@l‘égéetgg@ §I’YB‘£S% the gy

sul fone is d. in the range o (
Room t enper aty JF%&J#’Z%Fbeen found to provide satisfactory results, although
~ higher reaction rHereactidn dfehac)?uhe\saﬁ'oﬁé aﬁdemeﬁfxﬂétulf@ﬁoﬁﬁ%ﬁdé QaIV

d t a)bsence '
of o nagt i EondUcREE Sn Rt AhosMerh bl £ o a0 Shiel e Pyalitenliang B | <
liquid at ro lqmémpéhgtaag@of@@ W@?Cdptbfmblgnmmetoﬁﬁml ®oent i xi ng.
However, it lt%m@éﬁﬁﬁ'é hﬁﬂbéea foMtfﬁBnHQEa&k&‘&?ﬁ%& o h@h ﬁ@h‘ on in an

dded t | uper o organi c gui ds’ are Ble for use
et R MG e e
requi renents are nhhe prbbas@bf Eﬁ?ﬁ@ﬁﬂmhhﬂé&ﬂé édﬁdﬁ&gd %@%ﬂf‘eﬁ%g tof %%iréﬂgo
t tha 0

B;eg(ra(r)(rjﬁgtst ° ﬁ"cﬁﬁ%%{e f‘?ﬁlg’@ﬁ“ 8 &Xq45S B’ZCXCXFFE&%‘EF g‘ﬁlf%lpﬂteﬁéﬁt&epml quids are
ethers, incl udmpgralusg, is provided te spsubb/B@ficiomt tésingaBbwevd ﬁhﬂ?&fm@ftber fha'[ e

e referr t r- I un I NQ a
Acetoni tr i ee‘ﬁ"h“.‘*‘éﬁ‘“‘*g o B e B i lcd el i raB Y, JSuRSkols g
material, is QTE3YC Hauids arespitable foruseas anin¢rnbiquid ZlEdiumuibrdhcrpthcasn dfahe
conversi on ofinvégi ﬁielreqlﬁinéuie@x&ea&ﬁof QficiTB Fﬁﬂiﬁ % Wﬁ%ﬁ&h&@

- Crasoendy a?r@e&rrs? 35 b sy T higetecs hgrranpencs st e Mo ivf‘pé&%?qsr
conversi on  do thytit can easliy be ﬁltbﬁdtdiﬁ PrRferaNiquidsuP ahbrls] MBludifpeTIRACt ant s
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most preferred. 1t is found, surprisingty, that acetonitrile which is preferred for
preparing the CF;S0,NNa, starting material, is less preferred for use as an inert

25 liquid medium for conversion of the cyclic sulfone to the monomeric composition.
And, conversely, the ethers which are not highly effectual in preparing
CF350,NNaj are preferred for the process of the present invention for conversion

- of cyclic sulfone to the monomeric composition.
, The reactants are preferably agitated in order to prov1de high interfacial

30 area for the reaction to take place so as to provide the desired high product yield.

' While the manner of agiiating the reaction mixture is not critical, agitation should
maintain the degree of homogeneity in the reaction mixture needed to ensure the
desired level of conversion. Suitable means for agitating include, but are not
limited to, shaking, stirring, blending, uitrasound, and microfluidization.

35 Reaction time will vary depending upon the particular reactants involved,
the temperature, the liquid medium employed, and concentration of reactants, and
the degree of mixing or agitation. It has been found in the preferred embodiment
of the invention that reaction times of about 2 hours generally suffice.
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neutralized with.e e.q O—é bt aj n m conposi tion
can also be conv: into the acid form followmg the teachings of DesMarteau,

op.cit., by treating the sodium form with sulfuric acid. The acid form can be
neutralized with e.g., LiIOH to obtain the lithium composition.
25 | ' EXAMPLES
] EXAMPLE 1
CF 3SOZNHiwas purchased from Tokyo Chemical Industry, Portland,
Oregon, (TCI) and dried and purified by two cycles of sublimation under a
vacuum of ca. 10 Torr, employing a water cooled (~20°C) cold-finger, and an oil
30 bathat 80°C. Anhydrous acetonitrile was purchased from EM Science
Gibbstown, New Jersey, slurried with P,05 and distilled to ensure dryness, and
stored over molecular sieves inside a dry box until ready to be used. Sodium
hydride (95%) was purchased from Aldrich Chemical. _
Inside 2 model HE-63-P dry-box (Vacuum Atmosphere Company,
35 Hawthome, California) having a dry nitrogen atmosphere, a round bottom flask
was charged with 30.003 g of the sublimed CF3S0,NH, and 750 ml of the dried
acetonitrile. 9.003 g of the sodium hydride was slowly added over a period of

60 min while the reaction mixture was stirred with a magnetic stir bar. The
9
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has been observed at one occasmn that the preferred CF;SO,NNa,
undergoes spontaneous and violent decomposition at room temperature and it is
therefore recommended to not dry this material but instead to keepitasa
suspension at all times. )
_ EXAMPLE 2 -

25 Inside the dry box of Example 1, a flask was charged with 5.142 g
C4F¢SO,NH; made from C4FoSO,F and NH; according to the method of
MeuBdoerffer et al, op.cit., and 100 ml of anhydrous acetonitrile prepared as in
Example 1. 0.784 g NaH (Aldrich) was slowly added over a period of 5 min, The

" mixture was stirred at room temperature for 24 h withdut observation. Insoluble

30 C4F9$Q21-!Ng2 had precipitated at the bottom of the flask. The reaction mixture
was filtered through a glass filter (fine porosity) and the white residue was washed
three times with 50 ml of anhydrous acetonitrile. The residue was collected from
the filter and placed in a Schienk-flask. Afterwards, the material was brought
outside the dry-box and dried under oil pump vacuum (10-3 Torr) for 24 h at an

35 oil bath temperature of 65°C. C4F9SO,NNa; was only handled inside the dry-
box. 4.37 g of product were isolated.

It has been observed at one occasion that the preferred CF3SO,NNa,

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



under goes spont aneous and vi ol ent deconposition at roomtenperature and it
Is therefore recommended to not dry this nmaterial but instead to keep it

as a suspension at all times. EXAMPLE 2 25 Inside the dry Qog gz?fﬁﬁ%npl e
1, a flask_was charged with 5.142 g CAF9S2NH2 nade from CAF ¢ N

accordi ng YOUMB et hod of MeuBdoerffer et al, op. cit., oREEAISIDAA740f

anhydr ous ac NaH (Al drich) was
sl owl y addedqgegﬁ&g%%gﬁ%eg‘%# ?ogn%%ﬁ& %gla?eﬁjalﬁlﬂ}rlgs%mj@% Hd82at room
tenperature fyepengion ahall HEs. observation. |1 nsol ubl e 30 CAF9SC2NNa2 had
precipitated at the bottom of the fl heareaction mxture was filtered
t hrough a gl ass f']L@n yélgtﬁe por osi t white residue was washed
three times with 5 H{O hirpaes andequipmentrofiBxamphel,iesidelthe dpbox ol | ect ed
from the5fil3E3 guﬁﬂaplsam&ﬂedm?gs@gmﬁ nl&asfd@s%‘fved%tleb% ot e &ﬁg&&?&e“ al

Torr) for 24 Roohf hdTodf b%ﬁqm?'egapL 150 gt oo oy

handl ed i nsi ddd GChEJ ﬂ’rl}z-a firsbaeactichinixtat. deﬂi&iomtdokq:h@ée%erif)em been

observed at [e under goes
spont aneous ;Brﬁo\?fli %ﬁgllﬁl%%?g& r%%ﬁ?ﬁ%%@? %T@%Eﬁlamg@e%ﬁlwgmr 10 WO
01/ 47872 2 3aﬁ[‘B‘NPtmafu@c%@mBﬂ@ﬁ@nﬂwﬁdhedemdm%mk@nﬂ&t dry

gh:gs Imflt d0i a{sohﬂioggﬁ%%tﬁﬁfé é:bﬁlﬁfﬁ@goﬂﬂerﬁén ?f Eg %ﬁ@ﬁ{%' chlsGiind ﬁ%ﬁr?}) Ez)(QNPLE
: oyi n e s
3. 1r2r§ gyof gt f@m%’&glalqﬂ’é‘&“@ﬁg %@&m@de,mﬂmmmesﬁﬁaltm anhydr ous

acetonitrile in a round-bottom fl askExMLEg of the sodi um hydride was

slowy added to f f tion mxture, Addition of NaH took place
over a period @éﬂé&ed\ﬁk% ?ﬁ%mfnpfes{n H’E:‘ﬁ"?}FPrPnﬂi‘?bWés chasgestwithed with
a magnetic st Q%lglgf ‘ﬂia|C4FQ$011‘éHmmedmﬁnmt€uf§SOQFhﬁdIxﬁig,acﬂ&-didgt@rth@e coul d

be det ectigd NRuk [ 4t i co te .conversion of
- CF3SO2NH2 tobﬂC?Ft%%FO &b ere %91% C% ad lba%lx‘ﬁ&Pﬂ% %%@tﬂ 2 and

acetonitril ePrRAy %Sd xP@i’ledha RﬁlOfSEg@mﬂ:‘D@nﬁel(Akirwh) tiae Sidwy bddedof
Exanmpl e 1, a todorada ﬁfﬁtﬁ'ﬁ&héﬁ ﬁﬁ%nﬁ@SA&diﬁbﬂ %@N‘M{ttgok P1a02 v aYerib B AFOSORNH

n'ade f rom 04':1%% wﬁ'?c the reachion ?nrlgtlu? was stlrred at room temperature with a
._ Tagnetic stir bar. After 22 h of stirring, no fluorine could be detected by 19F
~. 20 NMR in the solution indicating complete conversion, thereby forming a mixture
' of C4F9802NN32 in acetonitrile, contaminated by some residual NaH.
EXAMPLE 5
In51de the dry-box, a round bottom flask was charged with 3.051 g, of the
CF3SOZNHZ made in the manner of Example 1 and 100 ml of anhydrous
25 . acetonitrile prepared as in Example 1. 1.068 g of the NaH (Aldrich) was added
slowly over a period of 5 min. The mixture was stirred at room temperature for
26h inside the dry-box and checked periodically by fluorine NMR until no
fluorine could be detected.
7 EXAMPLE 6
30 As in Example 1, a round bottom ﬂask was charged with 3.082 g of the
CF3SO,NH, prepared as in Example 1 and 100 ml of anhydrous acetonitrile
prepared as in Example 1. 1.134 g of the NaH (Aldrich) was added slowly over a
period of 5 min. The mixture was stirred at room temperature for 16 h inside the
~dry-box. No fluorine could be detected by NMR.
35 EXAMPIE 7
THF received from Aldrich was refluxed and distilled from sodiufn metal
to provide anhydrous THF. As in Example 1, 0.646 g of the CF380,NNa,
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15 nmet hod of MeuBdoerffer et al, op. cit., and.-100 m of anhydrous
acetonitrile prepared as in Exanple 1. 0.890 g of sodium hydride (Al drich)
was slowy added to forma first reaction m xture. Addition of NaH t ook
pl.ace over a period of 10 min while the reaction m xture td at
roomtenperature with a magnetic stir bar. After 22 h ofwaffrjplmg?m
fluorine could be detected 19F 20 NMR in_the solution indicating

conpl et e conveP¥PB "l*ﬁé?‘@lé‘ff’ IrgasiuaRendedhing 3wl obthe GrsesaRMdabydrous
acetonitrile, TP aThdadctid shiforome residual Nail. EXAVMPLE 5 Inside the
dry-box, a round bottom flask was charged with 3.051 g, of the CF3SO2NH2
made in the manner of Exanple 1 and 100 nml of anhydrous 25 .acetonitrile

prepared as in Exanple- 1. 1.068 gO@F,CReSOLF(CRyri ch) was added slowy
over a period of 5 min. The m xturdwas stirked at roomtenperature for 26

h inside the dry-box_and checked peri odi cal lhy by fluorine NVMR until no
fluorine coul dvigépHEhawddpm E&/ﬂhﬂﬁ@a@h@ﬂ%o Qrearigrebewistry. The matetiabes t om

fl ask v char gediveiiuhdchw@RPmdlple dliing s @%gma ol %R?“&/Qéjccﬁaﬁeﬂis@d PRl e L

and 100 m of y rile pre as |n of
the NaH (Al dri ?ﬁ§ V\Qgﬂéﬂd’gghestglﬁ\ﬁr?ﬁ ‘Eﬂ/‘é’tcl“és ’B@Fl“&é trﬁ)‘ﬁn IeTRRErARING ur e was
ts)ti(rj r;ad ?tdrgomlﬁlemnﬁh@tthéangﬂs;&ﬁwhhHE b gt alddmbmdrmeh@%onﬁmnﬁddﬂ@][l ne goulg
e detected by receiv ric s refluxed an
distilled fromso %5:”%%@ g e ?f%f?fgtl%?ﬁg?%é 32\%“4%’1,\?@% € 1,
- 0.646 g of 1@he staﬂs@wzmxtm icativhlof 6@N7F pproddeti AftExE0mlire, IF MR in
iﬂffﬁﬂgedo'cgzééig&%%&%”‘f@“? B RSO SO Eyhai €
Institute of O gani dheneastign P}}xwrﬁw‘éam@kﬂ!%ﬁd fas20 mée and,ten dechatedent
rr:gl t Ih pl tehs pi tnmtmtgu%xam glads Skéd Wit nefism ﬁﬂi‘gs&t&g%lfi?&%% &@ref&&%ef&%\rmOI 900 g
o) e thus treated ¢ was .added, a ur e ile
stirring the Slyg‘f’)‘%}%?%cﬁ b\?/ls ‘?Qiﬁ{b %@We’?f’@“%?ﬁdrb%gﬁtq%&ﬁgg@? ?[IBFF?HR‘{‘EP e
turned cl edb |rvdcmmfor@4dnrﬁbllektwasrb%7tgon of the CF3SO2NNa, and a fine
powder 10 stanp R JBr EQr After
30 nin., 19F NNRE%M—SS ﬁﬂ%m r%? stzr uctzN?ﬁ )@;dﬁg P bpm
CFOCFZCFZSOZN( Kﬁ)éﬁ,@ﬁ@,ﬁppm (C 2F) -118.2 ppm, -125.5 ppm (A, 1F, A’, 1F), 1197ppm

(D, 2F), -138.0 ppm (B, 1F).

EXAMPLE 8
20 Inside the dry-box of Example 1, 1.200 g of the C4F¢SO,NNa, of
Example 2 was suspended in 50 m! of the THF of Example 7. 0.981 g of the
cyclic sulfone of Example 7 was added at room temperature while stirring the
suspension with a magnetic stirring bar. The reaction mixture turned clear during
the next few hours and a fine powder started to precipitate. 19F NMR in d8-THF
25  taken after 120 min showed the formation of CFy=
CFOCF;CF,S0,N(Na)SO,CF,CF,CF,CF;

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

30  vacuum for 24 h. The yield was 1.685 g of CFy=
CFOCF,CF,80;N(Na)SO,CF,CF,CF,CFy
19F NMR in CD3CN
(CF,AA’=CFBOCF,CCF,PS0,N(Na)SO,CF,ECF,FCF,GCF;H): —80.4 ppm (H,
3F). -82.4 ppm (C, 2F), -112.7 ppm (E, 2F), -113.6 ppm, -121.6 ppm (4, 1F, A’,
35 1F), -115.9 ppm (D, 2F), -120.4 ppm (F, 2F), -125.2 ppm (G, 2F), -134.7 ppm (B,
1F).
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The reaction mxture was centrifuged for 20 mn and then decanted through
a glass filter with mediumporosity. Al volatiles were renmoved under
vacuum and the slightly yell ow residue was dried at 100 C at_ 10-3 T"éb L oi |
punp 15 vacuumfor 24 h. Yield was 1.057 g. 19F NVR d8- THFZ 3 JUR ZUd
(CF2AA" =CFBOCF2CCF2DS02N( Na) S02CF3F-) : -82 6 ppm (E, 3F), -86.0 ppm
(C .2F), -118.2 ppm -125.5 ppm (A, : , -119.7 ppm (D,. 2F), -13
8.0 ppm (B, | F). EXAMPLE 8 20 kuoiige 1 1Exarrplel,lZOOgof
the CAF9SO2NNa2 of i@k @2 bAESE é“ljeﬂﬂﬂls'kv@ﬁcﬂhr ed wili® B opf Exanpl e

7. 0.981 of c sul ne of room
t enper at u?e m%{%esgcﬁﬁl\*arfﬁeﬁqﬁ bysteatiwgdits Q/mbﬁh‘ﬁlﬂh&éﬁgpé?’ét&wﬁﬁ ng bar.
The reaction mi(Alduich) and2est] of &y debus ITHF (Agg@c_lylﬁ_lgistﬂlé&ﬁ\ff holmétali}an lllé-of i ne
powder started n t aken mn
showed t he ?or rl}éa t18n &§¥t863855 St‘&i"%&'z% g@@?ﬂfﬂg éﬁﬁ'ﬁjél! ﬁ%ﬁg&’
reacti on m xt uﬂbrouésa glant filtér(§oelpérosity)0 “Tie til taatel wiak eol legedizin e st hlucbugh a

| ass filter | vacuum
and the sl | ghm‘“ﬁ? 0l B 7 ¥, ) oVl Abars SRl ol B (NP 20
30 vacuum for 28dhe resdus,pas @%Oﬁsé’@ﬁogz% apHpLTorr. 0.862 g (5.04 mmol) Of
CFOCF2CF2 SC2N( K1), SO NIFRN &1k 26dodered SorN ridﬁhgg@@@'l@ % of the startin matenal

CF2AA" =CF 2N CF2ECF

E82. 4 ppm ?@CF d’“e% téfl\fj‘g%“ﬁfogﬁ’uggﬁﬂ)"g‘” %@f O{%MSOrﬁbaf%ﬁpsgrﬁm IF A

35 ll(:?3 -le.l|5:j9apq:mm(t:ﬁlﬁ\\2f¢ addeﬂib@caﬁs@%ris éﬁpe&&)that—@ﬂlﬁg%mﬁn@d tlf] ?;gdh}‘ﬂfl) bo;lg? 7.
m N

I[I%Eanpl el a flaﬁll]g?em]/ﬁs Cha’%ﬁe%?@ﬁéf&hggawrp% ea}cgbog g

treating CF3CCEmipa shght ﬁraqsmia sodldz:galddaeméoserv@dzuruhﬁ @cH)ltltandt 2@s bt of .

tiTred for a FosppElo sl *“‘%Sm’%&ﬁ%'g‘““‘?é%aﬁe B e

s

filter (fine pcﬂfgéci {:%ég}f‘ﬁ@#‘?‘fer %C%‘?ﬂe@m QEB%‘&W"":’&?M%‘H“ r‘%’atbrought

out si de t he dr yebmxemprhtus®l vents were renoved under vacuum (10" 3 Torr)

and the residue was heated to 65 C{.qr, .24 " . 0.862 g (5.04

nmmol ) of CF3SO2NHNa wer e recover ed; 2.6 %of the
starting material. Following the procedures of Comparative Example 1, inside the dry-box,

the round bottom flask was charged with 0.866 g of the CF;SO,NHNa of

20  Comparative Example 1. The material was dissolved in 100 ml of anhydrous
THF (Aldrich; distilled from Na metal; stored over molecular sieves inside the
dry-box). 0.171 g of NaH was placed in the SRAD. After the required
connections were made to a gas collection tube, the reaction mixture was stirred at
room temperature and the NaH was added to the solution. No obvious reaction

25  could be observed. A total of 113.3 ml of collected hydrogen would represent

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

TABLE 1

Elapsed time Gas Collected estimated %

(after addition of NaH) (ml) conversion
0 h 45 min 4 35
2 h 30 min 10 8.8
5h 45 min 10 8.8
21 h 45 min 18 15.9
26 h 15 min 25 22.1
32 h 45 min 28 24.7
47 h 38 33.6
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10 The dried material was brought into the dry-box and 50 m of anhydrous
acetonitrile were added because it is suspected that CFSSOZNI‘Qa? H@stgbghtly
~soluble in THF. The nmajority of the nmaterial was dissolved in the™" '
acetonitrile and only a slight trace of a solid could be observed in the
solution. |t—was-—not-—attenpted to separate this.residue It should be safe
to assune t ha9 H Esmit han 10% 15 pf the CB3SO2NHNa Have begg.oconvertied to
CF3SO2NNa2 4f 53{3& h 1n THE at roomter’rge/\rature. € RAIL,LV EXAVPLE 2
Fol | owi ng tré pH 0B es—of Conpprative-kExanple1,linside {Re dry-Box, the
round bott om8#iedkmwas charged wth 0.8663g of the |[CF3SO2MEBa of 2(
Conparative -1. The materjal was dikssolved ijn 100 of anhydr ous
THE (Al dri cr;%)ég;{qs)j 1??. et—f+om-Na—pet+al- s?gred ev-er—rel ccu@;G s+eveg i nside
the dry-box)?70l5min g of NaH wap pl aced6Sn the SRAD. Afté&7.5the required
connections |wggg nmade to a gas cpll ectMi oRgt ube, theg react B@.@, m xtune was

ot I

stirred at {roomtenperature—andrthe—NaHwas—addedjto—the—Sotut+on] No
obvi ous reaqtli2éh Pomeoul d be obsprved. A8otal of 113.3 nf’58f coll gcted
hydr ogen woylidonepyrgaent conplefe convergi on underf nor magyzed conditions.

The gas col lfected—as—a—functionrof—time+s—shomwmr—+in—Tabte—1L—FABH 1

El apsed tima l¢ddt Col | ected estinmated % (Mdfter additli on ofl00.5
NaH) (m )conversion Oh 45 mn43.5 2 h 30 mMnl08.8 5 h 45 nm nl108.8 21 h 45

m nl1815.9 26 h 15 Wcﬁ@ﬂi@nlva@%oﬂffbgedrﬂﬂ%?&%‘ﬂaﬁ &@o@ﬁ&éﬁg&aﬁ@e.%l@é JUN. 2004,

49 h 15 m n4?§§a8dtign?ﬁslpw?ﬁsobrrgugﬁqgmdeth%%rp—bgg M n5346. 9 86h45m n 5548. 6

PSEPVE (2.511 g; 5.63 mmol; DuPont) was added to the colotless
5  reaction mixture that contained a white solid. After 10 min stirring at room

temperature, the reaction mixture turned clear. A fine precipitation formed. An
NMR sample was collected after 1 h showing the formation of the product
CF,=CFOCF,CF(CF3)OCF,CF,S0,N{Na)SO,CF; and excess PSEPVE.

14



97 h 15 min6557.5 118 h7869.0 122h15nmi n 8575.2 139 h 45 ninl11097.3 142

h114100.5 The reaction was conpl eted after six days at roomtenperature.

The repes4on flask was brought inside the dry-box. PSEPVE (2.511 g; 5.63

nmol ; DuPont) was added to the colorless 5 reaction m xture that contained

a white solid. After 10 min stirring at room tenperature, 2t2e r@m'éon

m xture turned clear. A fine precipitatjon formed. An NWR®s mw

collected after 1 h showi ng the formt EAIMS t he pr oduct

CF2=CFOCF2CF( ORaaOekcBanedi?N( Na) SO2CF3  and excess PSEPVE. 14 CL1549 2 3

- JUN 2001, CLAIMS What |s clai is: 1. A.nprocess faor, fornping at a,yield
greater than 50 nol ijl% Pﬁ%‘ﬁ%ﬁﬁ?@%&?ﬁ&@?@%ﬁ?‘?é‘tﬂﬂe@éﬁ?’é‘%%@0?%&? rmula 5
( CF2=CFOCF2 CFxsoeiisoBeeREsentdudryethe fotimil#= or perfl uor oal kyl having 1-4
carbons optionally substituted by ether oxygen, Mis an al kali or alkaline
earth netal 10 when "y" is regpectiyve r s.aryl, fluoro-aryl, or

XCFZ- where X is H, hal ogen,&ﬁﬁeﬁﬁh’éﬁgﬁ)ﬁpﬁgﬁbie)wi nated |inear alkyl
having 1-10 carbons or cyclic al kyl having 3-10 carbons, optionally .

substituted by one or nore ether oxygens; the process conprising: 15 -

contacting in an inertWagrgssh sl @TEﬁfgy@lpﬁlé(ylslmvmgrﬂe4lcél|bpe&%t0@dﬂby t he

structure OCF2CFXSQ2 Gafptiined i hedioR %%ni,ﬁ/[ﬁaﬁral}ﬁﬁﬂrlaﬂ@ﬁﬁéém mBayving 1-4
car bons op{ional |y 20subpstjtutéd b F genlv%&(gf)a conmposition
i

. el her oxy.
conpri si ng-$ul fonyl antV8e! k| 5338?3{% Yc]hors?ai%‘%ébf -ard et XS mwhergs ar e
dimetal sulfonyl am deXdaH; kalogal, fiaehhfed SyndnPfuorinated linear alkyl having -
1-10 carbons or cyclic alky! having 3-10 carbons, optionally
substituted by one or more ether oxygens;

the process comprising:

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

a composition comprising sulfonyl amide salts of which said salts at
least 50 mol-% are dimetal sulfonyl amide salts represented by the
25 formula (RSO;NMyp); , Mg,

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

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

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

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

15



formul a (RSO2NMb) 3-bM ¢, wherein Ris aryl, fluoro-aryl, or XCF, - where X
I's H hal ogen, 25fluorinated or non- quorlnated | i near aIkyJ di cal-s
havi ng 1-10 carbons or cyclic al kyl radicals having 3- 10 cérwoﬁs“ Lot
optionally substituted by one or nore ether oxygens, is an al kal i ne

earth nmetal, b=1 or3, 21Tﬂé';90<§é§s éfClMdrh?l vﬂlek‘é}hﬁ{riga%(){'& 18@6%”&? vdirgtia-il when b

|slor2respet|veltyr@ﬂ 0, Mis al kali and c=1,
with the provi€pPyRapuo &SﬂbWﬁdBYche’EWrgéﬁy form ng a ring-opening
reaction mixture; rfEaC]rherIgo@asdfﬂ:lanﬁae.ﬂ%ﬂélﬂgﬁﬁ@mdr@xﬂe xture at a

tenperature in the 3or e of 0 6 ocess of Caiml wherein M
is an alkali netal gn ‘ff’ss @‘miﬁ&h%‘?t}?@é? of Jaim1l wherein'R is a

f1 uoroal kyl> radi cal 6. héﬂher;gorﬂesﬂofehnhdnashmhlaolleadtm nsal9% tof baltl esltse et her

oxygen. 4. Thesu%ﬁﬁ\%ﬁxﬁd@&al@r@ﬁr@@e tewgﬁrgtﬁé ﬁ:nr%uia RtSrd I\gﬁr _ﬁ hyl. 5. The

process of- Claim1 ereln m 1 wherein at
| east 90 nol - % of sa&i dThf;a-‘yr@@saa%ClaymlfanaMem9Qamql%oépmdsmtoed by t he

formula (RSO AMohShadieck cofeRio G moRbmEiet ottt o 0 at | east 90 mol -5
of said cyclic sul nﬁ}has beeg onv ted to cf nononeric composition.

8. The process of i TREPTPEHSE A Ttg‘?fﬁﬁmé’ﬁsmﬁéﬁtmqrﬁ WHidmediouin in - 10
whi ch sai ]gl()rd n\ghiobea{idmglgr@anih'ggeacﬁb%hﬁkﬁrd is gérﬁfeg%ﬂd@éh@teﬁe?ﬁ edd 9]c The e
process o aim8 al er Ul | u ect e romthe
group consi sting ofw;te? &ogﬁ??ﬂ:{] %@Pﬁ@‘geﬁqrfg]%@@eﬁé’rﬁ‘&&w&ﬁd :
sul f ol anes. 10fromKke gmapewmmg@tf efhersoninfiles, elimethplsol foxide, andidegpardl medi um i s
15. tetrahydr ofyfsBies. 11. The process of Caim1l further conprising a
process for preparl ng sai d cor‘rPoleon conprising sulfonyl am de salts the
process conpri si ngl0i nTherPrperss of Glaip Speareinsaidivutliqudencdivais or al kal i ne
earth hydrixde, te&glﬁir&u{-ﬁ]onyl am de or nononet al sul fonyl am de salt thereof

having the formnul erein a=1 or 2, M is alkaline
eart th’T'Et a| vvhen a?l..( l_zf-‘gsa lfuwﬂer compnsmg apmcess fOI‘ preparmg

said composmon comprising sulfonyl amide salts the process comprising:
in an inert atmosphere
at least one alkali or alkaline earth hydride,

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

(RSO,NH);_,M"

I~
n

wherein a=1 or 2, M" is alkaline earth metal when a= 1, M" is alkali
metal or hydrogen when a = 2, and R is aryl, fluoro-aryl, or ZCF,—
where Z is H, halogen, or a fluorinated or non-fluorinated linear alkyl
-radical having 1-10 carbons or cyclic atkyl radicals having 3-10
carbons, optionally substituted by one or more ether oxygens;
30 -and,
at least one aprotic liquid,
thereby forming an anterior reaction mixture; and,
said anterior reaction mixture to achieve conversion of said
(RSGyNH);3_,M" to said (RSO,NM,); ,M', of Claim 1.
35 12.  The process of Claim 11 wherein the aprotic liquid comprises

acetonitrile.

13, The process of Claim 11 wherein the hydride is an alkali metal
hydride.

16



metal or hydrogen when a = 2, and Ris aryl, fluoro-aryl, or ZCF,- where Z
is H halogen, or a fluorinated or non-fluorinated |inear 2Iai<yb r adi cal
havi ng 1-10 carbons or cyclic al kyl radicals having 3-10 o s 200k
optionally substituted by one or nore ether oxygens; 30 and, at |east one

aprotic liquid, thﬂ.ebmlef]%ée'sgref;@mirariwﬂeperinf&g@%‘p@gg;&héﬁ@@& gﬁ sai d

anterior reacti onlvi%xt re to achieve conversi on 3-aM' to
sai d (RSO2NMWb) 3- b c@rassss of Clagn 13 whergin M'de bydroggn. 0 ai m 11 wherein the
aprotic |iquid conps.i SHe pra€st 6Chairh 1@ whbfin RS a PEERAIISA rididi Héx;‘i&%"‘her ein
t he hydride is%_%ré %I kal i .rrehal bh}v}g‘%‘{#ﬁe. 16 2 3 JUN 2004 "14. The process of
d ai m 13 wher et i “PREPRJRIIGIEEY FLosy H#heNH*Y8en- 15. The process of Claim |
1 wherein M is hydif.ogBwe pragess 3h€lapm dé esteredh RGE aitrifliordmelh®T @iitaR i s a

per fl uoroal kyl radigal i . . i.onally. substituted by ether
oxygen. 5 17. The i{r;;'ocﬂlcz,\sgl g@&f’ﬁ?é@?ﬁ&ﬂ%ﬁ%ﬁﬁ&ﬁainsallﬁ'trp%ifﬂlsﬂ’grco_ t hyl o
radical . 18. The pPocEiepregesepfClaimi Iwheren XivF. s an al kal i nmetal and ¢ =
0- 19 The processooftidsbdesdof CHRNE Wheltih eoychOsul b i PLRRERS B £ 1 M !
| wherein the é%!(p:l ic.sulfone is contacted wt Cg conposi tion conprising s
ul f onyl ' ani de CRRROSIOR GRMPEIging ibforyd pmidesalts ehwhich gaidispitsat laast 30 mobi f ony|

am de sal tK) r eqre esléovyddmie sahterdpedsetb@by (HRIGMMR Y RSOMN of @ @fm 1. 21. The
process of C atg}mlla further conprising }én i nert In?qufd &2361? ufiin which
gre

sai d ring-openi action mxture is formed and reacted. 22. The process -
of O ai m 23 wher ei Alsalli proeest of Chairnd 1 fedharmoinprisink ag Gesh lidhBd feaRnd e gr oup
consi sting of gheLSid fHalddehBs redhi ul f-oxi de. .am des, and sulfol anes.
23. The process oﬁ S% al.-lml‘%(gjf %gﬁ%ﬂ%ﬁ%ﬁ% §t:i 1rs]g(§)xgnq%ia88ir%?c diumis
tetrahydrofuran. 28& 1¥he process of Claim 23 wherein said inert liquid medium is selected
15 from the group consisting of ethers, nitriles, dimethylsulfoxide, amides, and
sulfolanes.
23. The process of Claim 24 wherein said inert liquid medium is

tetrahydrofuran.
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