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EP O 455 083 Bl Description Prior to the present invention, various nethods
were avail abl e for making symmetrical, and asymetrical tri aryl sul foni um
salts. For exanple, P.A Lowe, C‘rmgs598:<blﬂ1the Sul f oni um G oup, Vol une 1,
John Wley, 5 New York, 1981, page 13 and Trost et aI ‘Energi ng Synthetic

| nt er nedi at'es, Academic Press, London 1975, provide reviews of synthetic . . -
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convert eb m%cp diecY: cﬁu é?'}lek!lg‘c &fga aﬁ&to Jsr!!?&ﬁﬁl:nby

et at hesy; fe gascep 5’@13@ F%Ect gxafluoronetal or metal loid salt. Al t hough

ef feci ve resu ts ca e Obtalined using a strong acid, such as sulfuric

aci d, |C9Nﬁ{mawo$hﬂ%v&ﬁi&1 be expected due to the sul fonatlon of the substrate

as a coripetrng side reaction. 25 Surmary of the Invention The present

i nvention Tis fresadin@itichNe bakes @0 \Ier discovent thatysymeotricat ahd asythmasigahiiztyisuifonium

triaryl sdishblexss tan be madeescalian yiokls by effeciing tha caridbreation pi aliddfolides eith ertmaticg t he
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by ‘met & °[' SI s reaction with an al kal i rretal or netal I oi d hexaf |l uoro salt.
A preferred procedure for making such triarylsul foni um hexafl uoronmetal or
netalloid salts |sRshovvn by the fol |l ow ng equation flnere t he
triarylsul fonium cmrrpl ex is,not Y (AS 4.t produced in-situ
and not i sol ated, rr"] R['eﬂ]ﬁﬁ and erri2 é?elsel cted fromthe sane
or different [err] noval ent aro organic radic®s, Qis a group
capabke of activating [err], such as a [err], alkoxy radical, Xis an
alkali metal ion, Yis a Goup VA or VIA netal or netalloid, and MSA is
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di aryfsul f oxi de and a nenber selected fromthe class consisting of a
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metal ord salt w compnse ,

55 (1) effecting reactron between a drarylsulfoxrde and a member selected from the class consisting of a
thiophene, an arylalkyl ether, an arylalkyl thiosther and a polyarylsulfide in the presence of an effective
amount of a solution of phosphorus pentoxide in methanesulfonic acid fo produce a triarylsulfonium
complex,



‘EP 0 455 083 Bl (2) effecting the nmetathesis of the triaryl sul fonium

conpl ex of (1) with an alkali metal hexafluoro netal or netalloid salt, and
(3) recovering a triaryl sul foni umepPax4ss083m1 netal or netalloid salt from
“the mxture of (2). Some of the diaryl sul foxides which can be used in the
practice of the.present invention are, for 5 exanple, di phenyl sul f oxi de, - .
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r educ edf® proe¥pgiumehexaiyprqagtimanate sesultingpie, the progugtip 9 a pregigitate. aespredeetonss slired. filleradrs
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stirred at err] for 1 5 hours The m xture was poured into 200 n1 of
water. A dark oil was obtained. There was added to the water-oil m xture,
13.0 granms 50 of sodium hexafl uoroantinonate resulting in the production
‘of a precipitate. The product was stirrgd, filtered, washed with water and
dried. There was obtained an 87%yield of a crude triarylsulfonium
hexaf | uor oan-



~tinmonate salt. Further purification was effected by washl ng wi th ether and
recrystal lizing the product from ethanol. Based on nethod of preparation,

the product was di phenyl (4-met ho&yp4E5983BUI f oni um hex- afl uoroantinonate

havi ng a rreltl ng point of 135-[err]. The pure sulfoniumsalt was recovered
at a 80°§ %/I eld. A25. 4. [err] (1L ml) . filmof a solution of 1%of the . = -
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m xture was warmed slightly to [err] and 10 stirred. There was obtained a
'quant’FtEi‘ﬂE!Eé_%u el d of crude product The product was recovered by filtering
and washed_tw c e vvi vva er foll etrol eum et her. The crude product
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Ouf s. 6'Eﬁ X rea IOn Iow Gtem;\ﬁs l&aded
. .t O 1 agél S’E;EF suu hexafluo os ?)B u'(ﬂg'»%; of
d' phenylthen@ﬂ# E'f F‘adr&fc ? %ﬁ %@lﬁ
t enper alysd Botkined 4161 199 $iSiiza £t of é@ CO' or
of the S%Mﬁmﬁ&aﬁddfoﬂﬁdzp%{% | ow. The sol utlon vvas MRy Nt al d Cfor- = -

20 1 zkour to conplete the fornmation of a conplex reaction pr oduct The
react i oExampitair e was then poured into 200 ml of water followed by the
addi tion of 9.5 grans of potassi um hexafl uorophosphate. The m xture was

t hen’ st i r riberefwas addet @0im! airtb BP/MBA salution 1S raikdulerve 10T GrEME 10.06@Sole) b digheRabulf T ,
washed {oxide) andh#-8 igramsd0.05 meld) of thiephense/dibe isditing maitiura eRdthoABibdyto S0 EC layd became
recr &t #poky andi RyrPief in pipra Bites 105t hours:t theablud readtior]mjxtwesrwes (pdurbdhintorg0e md o wdsenwy | ) -
sul f oni-Y8YY HEka9ioreh pahSpussrblained. Jovas eddnd| te th sTihtion.c9.2arsme (NS AncR() otdoteséiunt he ..
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- foxide ?Y&'M""‘?s rﬁes Uatﬂsﬂ"ﬁme@f'"%d EAeh A dissplyed incdighloromethanei god pessed
exot her 'B%t?ne“ %ﬂﬂ? Xﬁ"%u a"ﬁ a°' \¥ap pliained ypen eyeporgtion gk the) 5
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di chl'or onet hane and passed through a2 col um of neutraﬁ$I al um na A pal e

yel | ow Exanmpledd | i Nne solid was obtai ned upon evaporation -of the 35 solvent.
It was recovered, 10.6 grans for a 51.2%yield of diphenyl (2-thiopheneyl)
sul f oni umThe proceduteLd rExpivds pivas esphated OXgem tREe tni pidbe [0 brildoleQdthel PHenliGdtiels were

El enment aged dn donnsirigryigiiionisn ; cofplbes| it additior)otherr Wigall rddial 3@xafldardmysthiicld aaitsSwekdl;, %0
sul fur $Bsttded fopgerdiim bexefiwoloentimaditeg The Sdidvndr gt were 1dbtaindd whiéré Yris Bomeld .or 1%
sol uti ofe@¥oid he sul foni um salt and 4-vi nyl cycl ohexene di oxi de was applied
onto a substrate at a 1 m| thickness. The fil mwas exposed to a GE H3T7
medi um pressure nmercury arc |lanp and a cured 40 transparent insoluble,
cros$finked filmwas obtained after an irradiation of 2 seconds. Exanple 5
The procedure of Exanple 1 was repeated except that in place of anisole

ot her phenyl ethers were 45 wused to formtriarylsulfonium conplexes. In
addition, other alkali nmetal hexafluoronetalloid salts were substituted for
sodi ym hexaf | uoroantinonate. The followi ng results were obtained where Y is
a metal or netalloid: 50



55 4 EP O 455 083 Bl Table 1 Triaryl sul foni um Hexafl uoronetal or

metalloid Salts 5 Substrate [ &P ¢ 455088 B M P.

El emrent al Anal ysis ([err]) ? err]) %

% ) U8 [err] [err]- 87 . 135-136 C 43. 10

3.21 - 6. 06 F: 43. 02 3.41 6.02 10 [err]

[err]- 90.4  143-145 C 32b08 1 3. 88 7.31 F:

51.46) 4.02 7.51 [err] [err]- [errl 143- 145

C 47. 30 Triarylgulfonium Hexgfdnopometal/grimetalloid Sa81&9

7.01 159 err err]; 02- 103 C 3.10 4.20

sos oo g zzr‘?,,%“l q'c’z .56 [orr] ST, phemivis

95- 97 C 58. 21 “C 78 ¥.97 ™ 58 21%

5. 80 Cefad3 20 [sere~] 87 SbR6s-1360 c: 65-43l10 3.6l 5d.080

5. 34 " 4.89 F: - 51.27 F:44 43.02 550 [err] eerr]-
- 99 03- - 59..57 . 6. 67 25

F: 5o 7otHocss g, s0.0utuy o [Brr] 2:J‘l'jierr] . :78: 7914

C 52:71 571 4.69 F: 52.70 5.89 "

4.92 [err] CpHPTp- 0BTe~ 889(. gBI-145 <. 47.3056, 32 3.53 6. 6& 64

4.17 304 : F: 47.11 F: 3-89 5@, (Q21.01

6.79 Ceigde 89 [emrrd- 76 [€nbi-10s 76 ¢:  IhOplll 4.20 C g.94 - 60

3.80 6.40 F. 57.31 . F:86 s3.40 6.451 35 Al t hpygh

t he ,a;lgove exgrﬁplceﬁ are gi rect ed to only a few of very many triaryl sul fonium
hexaf Juoro metAr-e6Y nmef&fl oi'd sal®®¥'whi ch ¢an bé®rfdde in atdbrdance Wl h
the praetice of the present invention, it Shoul #°F8 under st'8bd t hat tHe _
present i nvenghsomolzs diskrget @d t 0 ebdre synthesi s ah.m» nuch kes,eader varigsy of
triarylsul- foniumhexafluoro netal or nmet&k:l oi disalts resukseing frosnsé he
use of a sol yj, f diaryl sul foxjde.in 40 neth ul fonic_acid to
facilitate rgééﬁlgﬁlbe#%en%gi ar ?gﬁﬁ?soxi de f.:gmd %Egﬁl tabl e :s:g strate 3@;
produce %A triaryl sul foni um conplex followed by the netathesis of the”
resul ting di Se&yPQed¥boniSeisr sdFt ane-sal kal i mwet al serminet al hexaf | uoro selsé s as
shown I n the description preceding these e¥anpl €3:7%Cl ai s %% 1. A net-hdvd
for making teiedbsy! f erdgumspexafghlgronetal.. or ngtal l oid sald which
conprisgg, (1) effecting reaction between &.di arsglggul f oxi dgqgind a rrep:épr
selected fromthe class consisting of a thiophene, an aryl al kyl ether, an
aryl al kyl t hi 6€P#fS and *& pol*§ar y L&t de i §:t he Pr¥sence of-8&n ef f ect-ive
anount of a solution of phosphorus pentoxi dé& i n3ethanesul¥8hic aci d®d
produce a 50 triarylul foniumconplex, (2) effecting the netathesis of
the triasyl sul foniumconplex of (1) with an alkali nmetal hexafluoro netal
or metal | oi d Altedugh thamblové 3xamptes arecditecterd ta only iadew bismatyfraany triavyisefoniinlherafiure tatal
or rrst al | opramesaliod spltsorhichiven he sederie acdordaiitp with Hie ppactiol afrthelpragent inventiom itchhorddebe
wi tthocl ai mirdersighd that i praserit virgipre istiirpctedstotean gynthgsis\plt hmughcbreriderr wariedy of taryigel-
to fonium hexafluoro metal or metalloid salts resulting from the use of a solution of diarylsulfoxide in
40 methanesulfonic acid to facilitate reaction between diarysulfoxide and a suitable substrate to produce a
triarylsulfonium complex followed by the metathesis of the resulting diarylsulfonium salt and alkali metal or
metalhexafluoro salts as shown in the description preceding these examples.

Claims

1. A method for making triarylsulfonium hexafluorometal or metalloid salt which comprises,
{1) effecting reaction between a diarylsulfoxide and a member selected from the class consisting of
a thiophene, an arylalkyl ether, an arylalkylthiosther and a polyarylsulfide in the presence of an
effective amount of a solution of phosphorus pentoxide in methanesulfonic acid to produce a
50 triarylsulfonium complex,
(2) effecting the metathesis of the triarylsulfonium complex of (1) with an alkali metal hexafluoro
metal or metalloid salt, and
{3) recovering a friaryisulfonium hexafluoro metal or metalloid salt from the mixture of (2).

"s5 2. A method in accordance with claim 1, where an arylalkylether is reacted with the diarylsulfoxide to
make the the triarylsulfonium complex. ' :




L)

make the the triaryl sul foni um conpl ex. EP 0 455 083 Bl Table 1

Triaryl sul foni um ' Hexafl uoronetal or netalloid Salts Substrate [err]
Yield M P. _ . -EPH) 455:08381 . Analysis (% .
([err]) . : w - %H - %5 [err]. [err]- 87
135- 136 - C 43.10 3.21 6. 06 F: 43.02 o
3.41 6.02 10 [err] PF6- ]E.a : 143- 145 C 52.05 -
3. 88 7.31 F: 51.46 Tahle 7.51 [err]. e
[err] 88 6. 64 F:
| 3. 5o taisuitonify Esxrﬁﬁﬂ?metﬁm sthilota sagss®;0F
'C. ~ "53. 1Bubstrate e20vierda  u.28.08 F 53 rkental Ansrtlsis
7.56 [err] [err]- 74 vy 95- 9(7c) C. 1¢58. 21 4y Xs76
. 5.97 F: 58. 21 ~5.80 '6.10 20 [err] [err]- 50 - '
65-71 . .  CsMECH3 - B¥Fe30 87 135'13‘5 34 S 43104 gg E3.21 5] 2F.06 . ...
5.44 T, 5.59 [err] [err]- 99 T 1d%°%05 = 34c §eP257
6.21 . ceHebCHA7 F: PFre-  36.474 143-145 6c32 s2.08 6308 25 [ern]y
[err]- .76 79-82: C . 52: 7%: 51.46 5. 714.02 4.49 F:
gé ;73,2 _ ' C584_§¢1§965 AsFg- 4. %iﬁg rr] Lgrr] .'41.328 39.93 98 PR
90. - 09 Fs 7.] 3.
F #86.02 6. 79 2. 02 fere] " rerr1?® 76 "%h0-111
C 57. 6Gsiq0C2Hs PB¢-80 76 102-1036, 40 F: $387.31.  4.20 3. 868.08

'6..77 35 Although the above exanpl es are diffect & %o only %a*f ew of Vessy many
tricaryl sul f episepehexaflyor g, met gl_qor net all oi dggghts whi gh,can be gade in -
" accetf'dance w t h the practice of the presem i nggRLion, its, ﬁ,houl d b§ ;e
understzﬁod that the present invention is directed to the S nt hesis of a
much br oadefstsStotaty SPFerr iS8ryl $817* f oni ufsi hexdt1Bor o netialt or net 4+9%i d
salts resulting fromthe use of a sol uti ohh’ of 3f‘z§ryl sul f&x‘f de in 485
met hanesul f ggisociglid Poe-f avbl i t adBLgseact i @ betsy@en di ar sl f oxi de sadid a
- sui tabl,g substrate to pr oduce a triaryl sulrf oni am7eonpl ex skwl | owed Iyoot he
~metathesis of, weuresgu; di ar%I sul f oni um sal_t and al kaI | metal or T
met al hexaf | UB10-258% s “ag shdwn i'fi*the des§r| pt |5§T1 precedlsn t hese éx‘%rrpl es..
Caims 45 1. A nmethod for making triarylsulfonium hexaf!| Gorometal OF . :
~netalloi d s&ktoaloh cbReprisses, 96-by ef f ecking seaetion bsteseen a  4.17.
di aryl sal f oxi de and a nenber sel ected fromfrtheS€iddss cons$i®ting of 4a82
t hi ophene, bk, gés)g% al kyk.ether, gp, anylal kylt hi Qetsper and aa pol yaryl Ldl f i de
I'n the presence of an eifective ampunt of ga solsutﬂon of ghgsphoruss 7

pent oxi'de in.methanesul fonic acid to produce a so . triarylsul fonium
conpl ex, (2) effecting the netathesis of the triarylsul fom um conpl ex of
(1) vmt"ﬁ an aI kall rretal hexafl ugro netal or netalloid sa %?
recoverin ‘PT I"y ﬂﬂefeé "lﬁ?taf?e%&?t?qﬁBPB' "é?f V8 E'Fry T' "'E'B ?"aﬁ‘tp rﬂ‘el::ﬂ
0id, |ch kP ?ﬁ;u'd
mv i0| dll’ egf

a g/g‘[ Eylo [E?:;ohex fluo % or\M'n tallord galt ths Hirﬂa%j'sqge I& frih Mglfoxgesﬂ:l

. 't ri ar y|4§U| otHdMstMhit QBR tg)faculltate reaction between diarysulfoxide and a suitable substrate to produce a
: triarylsulfonium complex followed by the metathesis of the resulting diarylsulfonium salt and alkali metal or
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. Claims .
45
1. A method for making triaryisulfonium hexafluorometal or metalloid salt which comprises,

(1) effecting reaction between a diarylsulfoxide and a member selected from the class consisting of
a thiophene, an arylalkyl ether, an arylalkylthiosther and a polyarylsulfide in the presence of an
offective amount of a solution of phosphorus pentoxide in methanesulfonic acid to produce a

50 -~ triarylsulfonium complex, '
(2) effecting the metathesis of the triarylsulfonium complex of (1) with an alkali metal hexafluoro
metal or metalloid salt, and-
3) recovermg a triarylsulfonium hexaﬂuoro metal or metalloid salt from the mixture of (2).

"85 2. A method in accordance with claim 1, where an arylalkylether is reacted wuth the diarylsulfoxide to
make the the tnarylsulfomum complex.
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revendi cat isgnNatiunhepfiyeaptimonabisl f ait reagir un aryl al kyl dt her avec |le
di aryl'sul f ox de pour obtenir |e conplexe triarylsulfonium 50 3. Procede
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[ hexafluoro ta ate ou non- net a I n est
1+ hexaf | uor 0@5‘%‘%@5@d|ﬂ&m§f3gd W& isfonium de (1) avec un hexafluoro-(métallate ou non-métallate)

de métal alcalin, et
(3) récupération d'un hexafluoro-(métallate ou non-métallate) de trlarylsulfomum a partir du mélange
45 @).

2. Procédé conforme 3 la revendication 1 dans lequel on fait réaglr un arylalkyléther avec le diarylsulfoxy-
de pour obtenir le complexe triarylsulfonium.

50 3. Procédé conforme & =Ia revendication 1 dans lequel on fait réagir un polyarylsulfure avec le diarylsul-
foxyde pour obtenir lo complexe triaryisulfonium.

4. Procédé conforme 2 la revendication 1 dans lequel on fait réagir du thiophéne avec le diarylsulfoxyde
pour obtenir le complexe triarylsulfonium.

5. Procédé conforme & la revendication 1 dans lequel I'hexafluoro-(métallate ou non-métallate) de métal

alcalin est I'hexafluoroantimonate de sodium.
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