25 May 2005 DESCRI PTI ON TI TLE OF THE | NVENTI ON

ARYLBI S( PERFLUOROALKYLSULFONYL) METHANE AND METALLI C SALT THEREOF, AND
METHODS FOR PRODUCI NG THE SAME Technical Fiel d The presert [MAven?fon
relates to a method for producing aryl bis(perfluoroal kyl sul fonyl) net hane
such as arylbis(triflyl)nethane and the |ike, by using sodium

trifluoronethane sulfinate and trifl uoronethane sul fonic jmmwuwmmmmﬂWMde as
an el ectrophilic reactant used as mddifppoource. and

aryl bi s(perfl uoroal kyl sul fonyl ) met hane such as 166166+

pent af | uor ophenyl bi s(triflyl)nethane, (4- (pentafluorophenyl)-2,3,5,6

tetrafl uorophenyl)bis(triflyl)nmethane and the |ike obtained fromsaid
met hod. Moreover, the presenTIThEcQF| BHEr ENGENTION a netallic salt of

arv1 bi o per tRAEP S EEREHboBRY A RECIERG < e Pans WFERbler el ¢
conmpound, cat al yst§ERQt ’aiwwﬂ.lﬁﬁ;fd ol @ Y)?)?Cflwa;i %%EC%%I ses said
compound as an active ingredient, and a netho or synthesizing organic
conpounds by using said catalysts. Background Art Trifl uoronethane
sul fonyl (-SQ2CF3; triflyl, Tf) group is known as one of the strongest
el ectron-accepting group, whichTashnigeladtiedd to i ncrease the protonic
ggaéi559$f S?S %h%p%%gggﬂt igVeéglogiggEaégngogg’mggggh égz7égo§%%3g38|s’
arylbis(perfluoroalkylsulfonyl)methane such as
arylbis(triflyl)methane and the 1like, by using sodium
trifluoromethane sulfinate and trifluoromethane sulfonic acid
anhydride as an electrophilic reactant used as a triflyl source,
and a novel arylbis(perfluoroalkylsulfonyl)methane such as
pentafluorophenylbis(triflyl)methane, {4-
(pentafluoropheny;)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane and the like obtained
from said method.
Moreover, the present invention relates to a metallic
salt of arylbis(perfluoroalkylsulfonyl)methane, that is, a
metallic arylbis(perfluoroalkylsulfonyl)methide, a method for
producing said compound, catalysts such as Lewis acid catalyst
which comprises said compound as an active ingredient, and a

method for synthesizing organic compounds by using said

catalysts.

Background Art
Trifluoromethane sulfonyl (-SO,CF,; triflyl, Tf) group
is known as one of the strongest electron-accepting group, which
has an action to increase the protonic acidity of its d position

(J. Am. Chem. Soc. 96, 2275, 1974; Synthesis, 691, 1997: J.
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1 25 May 2005 Fluorine Chem 66, 301, 1994). For exanpl e,
bis(triflyl)nmethane (CH2Tf2; pKa(H20) = -1) (J. Am Chem,5Qg, 2%?@, 1510,
1984) and phenyl bi s(triflyl)methane (PhCHTf2; pKa(MeCN) = 7.8Y3) J. Og.
Chem 63, 7868, 1998) are strong acids that do not have the ability to
oxidize. The inherent acidity AGacid (in gas condition) estimted by
Koppel et al. is as follows P. Am Chem Soc. 116, 3047, 1994): MeSQC3H
(315.0) <Igomine (31¢hem. < PHETHTS 239840. 33924 1§ OH (29@9:;) <eNEmple(,291. 8)
< CHTf 3 89..0).-..These .yol ati,l ystal ) sol | ds, ar n to serve as
a react angb (etr‘]‘)ipﬁ’lé' le}eﬁzéxagecé{l?l@#,é BRQQ'kv@ﬁet—'aTJch(f‘di d%ﬂ"b?oc' .
rotonati n @ikE§aN0 [ dri 10 %@llp :
5). Chem rslg)c@ ,ch:%gr'n @C%mn%ﬁ%7ghg{%%gis In%)r@gf ee%%]}e?, (‘i’?gb ., 1988;
| norg. Chel,(B@CN2473,839881. oSygameet el ) 78589, 19290 ard ) onPasadson

these facts, it is expected that the steric and electronic effects of the
aromati c tadugoi not have fhii ability Wo pridine . sUBe daherent acidity

h | bi i flyl th t i ke mentioned above, have a_great
C foot on 4 Peel bhRRSHOSE HEYY) B0 LPAGRIIHETERe bR bkl e ©F Sardnesal | i c

conpl ex. L1 Ofcthent W B! OGS, N\ baen dsnowasesy a( 985 hey foey re,
synt hesi z:-dﬁ{g t he pheenyl bis(triflyl)net hane4éent i onéd S’i ove ?JE CF'g.? Chem

38, 3358, (BAMB;5)HetRuCHTIDM Thens) X TEOH1OBIY . 5) < FHDOJ (0o 1089NX EHITE 47,
1993; J. Fluorine Chem 106, 139, 2000). One of the nethods is a nethod
wher ei n bR - Magndbeam ¥latike crystrddinesadkds arefkyown tospawet o

synt hesi ’8s pgenilégé&gﬁ{i vaﬁ’eer nsgrggggigéotygyic%ltq.)on&% %gangpng@aligb 3358,
dihydrido by protonating an organometallic hydrido (J. Am. Chem.
Soc. 106, 1510, 1984; J. Chem. Soc., Chem. Commun. 1675, 1987;
Inorg. Chem. 27, 1593, 1988; Inorg. Chem. 27, 2473, 1988;
Organometallics 9, 1290, 1990). Based on these facts, it is
expected that the steric and electronic effects of the aromatic
group in the arylbis(triflyl)methane such as
phenylbis(triflyl)methane and the like mentioned above, have
a great effect on its Broensted acidity and the property of their
organometallic complex.

Heretofore, two methods have been known as a method for
synthesizing the phenylbis(triflyl)methane mentioned above (J.
Org. Chem. 38, 3358, 1973; Heteroatom Chem. 5, 9, 1994; J.
Fluorine Chem. 64, 47, 1993; J. Fluorine Chem. 106, 139, 2000).
One of the methods is a method wherein benzyl magnesium chloride
is reacted with triflyl fluoride to synthesize
phenylbis(triflyl)methane (40% yield) (J. Org. Chem. 38, 3358,
1973), and the other method is a method wherein light response
between iodobenzene bis(triflylmethide) and benzene is
conducted (61% yield) (Heteroatom Chem. 5, 9, 1994). The former

requires a triflyl fluoride gas (bp = -21°C) which is difficult
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1973), and the other nmethod is a nethod wherein light response between
i-odobenzene bis(triflylmethide) and benzene is conducteds( &lWbehd)
(Heteroatom Chem 5, 9, 1994). The former requires a triflyl fluoride gas
(bp = -21 C which is difficult 2 25 May 2005 to obtain, as a triflyl
source, and the latter requires an excessive anount of benzene, a
reactant, as a solvent. Mreover, in the case of the latter,
aryl bi s(t ri% |9RYa# hafe a4 stridilYlorsmircevhand e latpenseeguiresdaat ed
with allene, which has an Iectron-acceg%g _gqrsoup such as fl uorobenzene.
Fi

Meanwhi | e SXCSRRINGRRRINS OR BsIZeRen £ bef ? 50 ViRAS - bH¥BRePEBErt ed by
0545 ko LY. S S P gl

1997; J. Fluorine Chem 66, ere was a pro

aryl met hylwher fliget emspbnsel iedmidtesi et mtamdigh whetd wagnahhe
aromatic group is an electron-accepting group and is inactivated
(Synt hesi £1legFron-pogppting gganpi sucheqi Eluerdbenzangst is known to be

the nost w dely, use at al yst i he aspect .of organic_synthesis., This
Lewis acid cata $ng‘§§80iaa%‘@ihﬁngt%c’ﬁsgﬁggﬁﬁﬁéipgn $RBHLI L gk Re Bfsan
or gani ¢ cmpﬂerﬁo%@é&r%y%&mﬂa&o@e@ £N (Be ARdenkh. §68duLd, gz%tt | cular
response only. e one fthat accepts an electron pair fromwhich it ‘'reacts
with is rdfseir:eSynthasibevé®l, daciod.; O grhaer DwaTchEmS egenanal,l yobaye a

functional group, and the functional group is usually a Lewis base, which
attracts HoaWaysH. thexe veswi prabilem that pawilneibyd triflyse amsigned in

LD el BORER e GRAThES A Wl ARl R L SRR RRS, o

Lew s aci @1eRitdlonslaccep2lifg §00RE &t 1i% dRactivated (Synthesis, 691,
1997).

In addition, Lewis acid catalyst is known to be the most

widely used catalyst in the aspect of organic synthesis. This

Lewis acid catalyst associates with a specific functional group

of an organic compound, forms a complex, and can be made to

conduct a particular response only. The one that accepts an

electron pair from which it reacts with is referred to as Lewis

acid. Organic compounds generally have a functional group, and

the functional group is usually a Lewis base, which attracts

mutually with Lewis acid. The Lewis acid catalyst designed in

this manner forms a complex with the functional group of the

organic compound, and leads directly to the desired reaction.

Due to this point, Lewis acid catalyst is also compared to an

artificial enzyme. However, the reactivity and selectivity of

the conventional Lewis acid catalyst was not so high compared

to when enzyme was used, and was not sufficient. Therefore,

a Lewis acid catalyst that has an excellent selectivity and

reactivity, and further capable of reacting under warm

condition has been required.



artificial enzyne. However, the reactivity and selectivity of the
conventional Lews acid cat al yst was not so high conpared,:tg@, €nzyne
was used, and was not sufficient. Therefore, a Lewis acid catalyst that
has an excellent selectivity and reactivity, and further capable of
reacting under warm condition has been required. 3 25 May 2005 Her et of ore,

a Lewi s acid cat gleyeto€erB!, i Sedwak LD ERdn S tSEOMPr P¥e @ LAY éﬁrllgrdctﬂfdml a
M Rf SO2- N- SO2Rf* I n or l\/[RfSOZ N SQ2Rf' ] nmH20 (wherein Rf an

represent @rmrm Ihporoageyeralr 6opmbdai Mg RE SO -B -sagRbh] atomsM[ RES@pMNesent s
an el enent ted fromalkaline netal, alkaline earth netal, transition

metal , rar &9 eﬁft? it ‘ﬁ]ﬁﬁ?ebﬁl REuandi REdi GRPTERENL] :élrnper@tqogiﬂﬁllklyl
telluyriu
ger et um oy hERARAOSHY C BILHIRN LS NecpBel 0l amRand el iy | um

n represen he SAME - nanber ‘as

cor r espondiseg eRled fr&ﬂﬁlﬂ@al&%ﬁﬁé@&i s a&}d&attlli{ealeawﬁhﬁétéi OB @n a3 tidn?
(Japanese Laid Open Patent Applicati on No. 07-2 46338), and a Lewi s aci d

catal yst sieddd .byrate fektbw reglynvimmn a, gé(l:ﬂelmncal ifodibwha thaRliuMXn [ 7]
R2/ [ wher ei rl X represents -N(Tf )Tf [wherein Tf' represents -SO2Rf, Tf
represents 87 GRFERSANTeadiTof ¥§a%nATFeRhaepBREdNERY. Pdsieddnts a

f1uorine a@emeariu BRAS & 9&9&}15%' Hreastleﬁeﬁts k]f.ﬂiggg%g Beoyhsti safle ed or

unsubstituted cyc openta I eny group, or - , represent a

substitut eduaber as the valence of the corresponding metal, and m
represents a natural number from 0.5 to 20) (Japanese Laid Open
Patent Application No. 07-246338), and a Lewis acid catalyst
shown by the following formula,

(Chemical formula 1)

1
R\C

o M (7]

{wherein X represents -N(Tf')T£’ [wherein Tf' represents -SO,Rf!,
Tf’ represents -SO,Rf’ (wherein each of Rf' and Rf’ independently
represents a fluorine atom or a perfluoroalkyl group)], R!
represents a substituted or unsubstituted cyclopentadienyl
group, -OR’ or -N(T£’)R', R’ represents a substituted or
unsubstituted cyclopentadienyl group, -OR°® or -N(Tf')R®
[wherein Tf’ represents -SO,Rf’, Tf' represents -SO,Rf' (wherein
each of Rf' and Rf‘ independently represents a fluorine atom
or a perfluoroalkyl group), each of R’, R*, R® and R® independently

represents a lower alkyl group, or, R’ and R’, R’ and R®, R' and



unsubstituted cycl opentadi enyl group, -ORS or -N(Tf4)R6 [wherei n Tf
represents -SQ2Rf3, Tf4 represents -SQ2Rf4 (wherein each 32(%”5d Rf 4

i ndependently represents a fluorine atom or a perfl uoranky group) each
of R3, R4, R5 and R6 independently represents a |ower alkyl group, or,
R3 and R5, R3 and R6 , R4 and d 25 May 2005 R5 or R4 and R6 form together a
bi val ent group] Mrepresents an el ement selected fromalkaline earth

metal, rar® ear R ard eR‘reﬁPrmt tagethesnanBiyplentr 8ROURI urh! PR TGS Fim

e, SRk iReeR RiRLr AR RN Hptiihe galmntiatae, A B

um—n represents an integer of ence -2 of

the corresppadiRg, MrA thiah detl£8Sbo2dn ,0h1uminiin), T@aliﬁsl(n'ﬂf)Mdmm
-N(Tf4) R6] (Japanese Lai d Open Patent Appl i cation No. 09-57110), have been

known as Lenaslaamd srm@cbrystgermmdmfrbmthbee&ar@teenmnta@hedo%bove
there have been disclosures of hr% active acid catalysts, including a
highly ackismutbwi sekentumapsl Fel lUFdtmeaR FREREESENHF D t eI @5t ence

of water, ri sin al Lic_hali 0 X1-

q (wherein’ #38 ?esgn?gng%‘ €| E8&ECERE g’%lflgl \wse Gt r&&[)?ni%gﬁé onyu[:loé & ()
Corfprl sing_ ﬁk@ﬁeﬁ‘é’f frprdd)rA banihyrEo) rYB(haphhysef Lale ppehopatedabl e,
X1 represents a halogen atom and g represents an integer that is

identical Applheavabentie. medfErlid) M havd depwatlemorn yasalliewigeadhd on

exchange resin_ (Japanese Laid Open Patent Application No. 09-262479), and
an acid cafbpy¥eteonprising a netall | c salt of

tris(perfluor Oal\lé¥%r§é”ffro'ﬂ¥lthgfé>%§§ t@ﬁrﬁﬂf BBJVE(,)V\%}{?I e HAAUb&en

[(RESQ2) IC ] owever esents a per Fuoroal y group havi ng

one or norg4igalbelirat ¥BhidRlyebiEsanasiacala@its, including a highly
active Lewis acid catalyst that can be used under the
coexistence of water, comprising a metallic halide shown by a
general formula M'(X, )q (wherein M represents at least one metal
selected from a group comprising elements from IIIA family to
VB family of the periodic table, X, represents a halogen atom,
and q represents an integer that is identical to the valence
number of M) and a quaternary salt type anion exchange resin
(Japanese Laid Open Patent Application No. 09-262479), and an
acid catalyst comprising a metallic salt of
tris(perfluoroalkylsulfonyl)methide shown by the following
formula [(R£SO,),C],M, (however, Rf represents a perfluoroalkyl
group having one or more carbon atoms, M, represents an element
selected from alkaline metal, alkaline earth metal, transition
metal including rare earth, zinc, cadmium, aluminum, gallium,
indium, thallium, silicon, germanium, tin, lead, arsenic,
antimony, bismuth, selenium or tellurium. n represents an
integer of the same number as the valence of M,) (Japanese Laid

Open Patent Application No. 2000-219692).

Heretofore, TfOH, Tf,NH, Tf,CH, and Tf,CH have already been

[n}



sel ected fromal kaline netal, alkaline earth netal, transition netal
inoluding rare earth, zinc, cadm um alum num gallium }F,lg\ Amo dolal I'ium
silicon, germanium tin, |ead, arsenic, antinony, bisnut s€l eni um or
tellurium n represents an integer of the sane nunber as the val ence of
M2)- (Japanese Laid Open Patent Application No. 2000-219692). Heretofore,
TEOH, TF2NH, Tf2CH2 and Tf 3CH have already been 5 25 May 2005 known as an
organi ¢ aditPWmvimgam organie gebdphavibngver trifiedi gadourndi fHosmtviean to
and therefore, it is difficult to nake the

ﬁrglezgurglse%;‘?l}‘gf Ifm@‘g 1§$’ft¥'&‘?’bn topldess theLe¢elesnist MRE wersYnand
consi der e%}f&{fbr@n 13PREORL £ £ Su TR (ke MR r%i)g(‘;’ﬁigg 1%\% rga?’%udtﬁléf%ﬁm

agrl cultu cal S, asymmetric catalysts, varilous

mat eri al s anctidwn i bﬁe ﬁ@rﬁm@rned’sﬁﬁxenﬂ:hﬁy ‘l’véﬂe Iﬁj@t’%&{mﬁi@réﬁ td Rt al yst
capabl e of easily conducting asymetric synthesis, which is called chiral

t echnol ogyaror appFiopgliatedumatgrialt hhen elnro@fuqm‘fg cpﬂnarma«tfeaxgmotalﬂst,ur al

h cal s expected for the devel opment and plication o
ghgmraceut qépl qcﬁll"‘f"ﬁ %‘T‘l%héﬁﬂ'g‘l%r \‘Fa‘?qﬁlﬁy eé’a6fl°ulsu\'fhﬁ?‘?%ﬁ’§l
materi al s %ﬂ:rtl rbena{l kErte 81 bja preﬁgg%ob@éen e%'&nti Nl ovi de:

a nethod eln an arylbis per uoroa yl ane sugh as the

various t\qeas:lafpnarytl boS(td i fdayﬂa)lﬁj%tthaaapaﬁﬂet het | idessi IRAVicdoagadtdnly aryl

group and an el ectron-accepting aryl group in which its synthesis was

convent i orfYMpedaHs damddiasd she whdidlf dgul ¢alled pebilnekdteabnbyogyd ol ghl y
noye I bi s(perfl u r.oal kyl sul fonéll gmet hane such as

S‘;H ;:c ?Ef)lr%ldﬁgﬁylw &ftr]? |Jy’|’)£r5?h§r’r8 d(g Inédicin nd agricultural

chemical, is expected for the development and application of
pharmaceuticals, agricultural chemicals, various types of
functional materials and the like.

The object of the present invention is to provide: a
method wherein an arylbis(perfluoroalkylsulfonyl)methane such
as the various types of arylbis(triflyl)methane and the like
having a bulky aryl group and an electron-accepting aryl group
in which its synthesis was conventionally considered to be
difficult, is produced easily and highly efficiently; a novel
arylbis(perfluoroalkylsulfonyl)methane such as
pentafluorophenylbis(triflyl)methane, {4-
(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane and the like, which can
be widely applied to asymmetric catalyst, various types of
functional materials and the like: a method for producing a
metallic salt of arylbis(perfluoroalkylsulfonyl)methane that
has excellent selectivity aqd reactivity, can further react
under warm condition, and introduce various types of aryl groups,
that is, metallic arylbis(perfluoroalkylsulfonyl)methide,

wherein said arylbis(perfluoroalkylsulfonyl)methane is used,
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(pent af | uorophenyl)-2,3,5,6 tetrafl uorophenyl)bis(triflyl) methane and the
like, which can be wdely applied to asymetric catalyst25v§5iqgﬁr§ypes of
functional materials and the like; a nethod for producing a metal 11 c salt
of aryl bi s(perfluoroal kyl sul fonyl ) nethane that has excellent selectivity
and reactivity, can further react under warm condition, and introduce
various types of aryl groups, that is, netallic

aryl bi s( pef nkual datkatyewifsqpenfiRbiodeky1sherenyigaethide obtained by

aryl bi s(perfl uoroal kyl sul fonyl)methane is used,; 6 25 May 2005 a netallic
aryl bi s( pagidiBeshpRy|catidlyslls aachiakLobisi aetd gatalatst apdnbee ldaeal yst s

h Lewi [ I dthe lik [ f I d conpound; and a
ot hod f o SEIRES SThoPd oA o BAMEOWSbofs ByRGiie S9F d SyRDeFacang

Di SC|OSLH(bfqa&ﬂgéddﬁ§yyﬂ Pg§gﬁf%é?sgggdigg@g&g@gshave found out that

aryl bi s(trifluoronethylsu hane can be produced at a high yield by
the followi ng steps: an easily obtai nable aryl hal onethane was used as a
starting material; sodium trifluoronethane sulfinate (TfNa) was used as an
el ectrophilic reactant a®igclestrg| ofotheelnNeatiog under ref |ux was
conducted wth_fhe use of %ropionitrile as sol vent under the presence

[

a
of 10 molt tetr yl PXRRERum FBUPBECTESt al Ve 0 EBHBACH OHGcIeﬁﬁﬁﬁliﬁ
bst i t te | | : :
substitutl 1H¥§%ﬁP@EHhorB&bEhgggggﬁB?ggﬁﬁEEHEﬁel??ﬁ $%(HEHHH%§§ %;1 I%.l

yield; and 2.2 equivalent weig buty um(t-Bu

equi val enthiyh giieldf byt thé| for boein@retend f @ eaadily abtpdmnabd e Brz® were
sequential ly added to the arylnethyl trifluoronethylsulfone produced.
Thus, thehfles@thang, eason Ueed betsh cdnpfereling material;  sodium

trifluoromethane sulfinate (TfNa) was used as an electrophilic
reactant as a triflyl source; heating under reflux was conducted
with the use of propionitrile as a solvent under the presence
of 10 mol% tetrabutyl ammonium iodide catalyst to conduct
nucleophilic substitution; arylmethyl trifluoromethylsulfone
was produced at a high yield; and 2.2 equivalent weight of
tert-butyl lithium (t-BuLi) and 1.1 equivalent weight of
trifluoromethane sulfonic acid anhydride (T£,0) were
sequentially added to the arylmethyl trifluoromethylsulfone
produced. Thus, the present invention had been completed.
Further, the present inventors conducted a keen study to
elucidate the object mentioned above. 1In the same manner as
the method described above, TfNa and T£f,0 were used to synthesize
pentafluorophenylbis(triflyl)methane; the
pentafluorophenylbis(triflyl)methane obtained was subjected
to heating under reflux with scandium oxide (Sc,0,) in water
to produce scandium (III) pentafluorophenylbis(triflyl); said
compound was used as a Lewis acid catalyst for benzoylation
reaction with menthol and benzoic acid anhydride, and

Diels-Alder reaction of methacrolein with cyclopentadiene; and

-3



Further, the present inventors conducted a keen study to elucidate the

obj-ect mentioned above. In the sane manner as the method,desgried above,

Tf Na and Tf 20 were used to synthesize

pent af | uor ophenyl bi s(triflyl)nethane; the

pent af | uor ophenyl bi s(triflyl)nethane obtai ned was subjected to heating

under reflux with scandi um oxide (Sc2G3) in water to produce scandi um

(111) pentdf Wasr oporfiingd (that| gaid sompowshpeasdawhe tiieed cadad visewi S

acid catal%zt f%r ?Efoylation reaction with nenthol and benzoic acid
fa 1t i

anhydri de& DAt SELREIRG beWhHEt ASLAS! ei ARWFE h thc RISESNLdi ene;

and 7 25 Wﬁ%e%quniEa@aﬁegﬂnﬁbhgﬁgt% it sai d conpound has a better catalyst
g

activity than the existing Lewm s acids. Thus, the present invention has

been conpl et ed. Thee prestfdentivent iigivdrdliddes t Oralates to an
aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by the follow ng
gener al f eridbd s((Pprétuernradkyilsudfioayld) methrne Représenfed |by SGREf 2

(wherein Rl .sho a substituted Qr ubstituted aryl group (however,
phenyl gr§8&i9¥w§§b98885?i,gﬁfmugﬁd%g§2 are independent to each other and

show a peq&hgﬁ&g%hkfbrgﬁﬁgpb)(cIain11); t he
| su

aryl bi s(perfluoroal ky onyl ) net hane represented by the general fornula
[1] according to claim1, wherein R is a naphthyl group, a
2,4,6-trinethyl phenyl group, a 4- (trifluoromethyl)phenyl group, a 3, 5-

bi s(trifluoronethyl)phenyl group, a pentafl uorophenyl group

ioznf‘
R—C—H [1]
éOzsz

(wherein R' shows a substituted or unsubstituted aryl group
(however, phenyl group is excluded), Rf! and Rf? are independent
to each other and show a perfluoroalkyl group) (claim 1); the
arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [1] according to claim 1, wherein R' is a
naphthyl group, a 2,4,6-trimethylphenyl group, a 4-
(trifluoromethyl)phenyl group, a 3,5-
bis(trifluoromethyl)phenyl group, a pentafluorophenyl group
or a perfluorobiphenyl group (claim 2); the
arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula {1] according to claim 1, wherein Rf' and Rf?
are both a trifluoromethyl group (claim 3); a
pentafluorophenylbis(trifluoromethylsulfonyl)methane
represented by formula {2]

(Chemical formula 3)



or a perfluorobi phenyl group (claim?2); the

ar-yl bi s(perfl uoroal kyl sul fonyl) net hane represented by thezs genenalgsf or mul a
[1] according to claim1, wherein Rf' and RfZ are both a trifluoronethyl
group (claim3); a pentafluorophenyl bis(trifluoronethyl sulfonyl)nethane
represented by fornmula [2] (Chemical fornmula 3) 8 25 May 2005 SQ2CF3 C-H
[2] SO2CF3 or a para position substituent thereof (claim4); and a (4-
(pent af | uor ophenyl ) 2, 3,5, 6 tetrafl uorophenyl)bis(triflyl)nethane
represented by form 3] (Chemcal formula 4) [3] or a 4' position
substituent thereof ) ai CFgurther, the present invention relates to a
nmet hod for prodgci ) 's(pergkgoroalkylsulfonyl)nethane

represented by genet forqul a [4] ( mcal formula 5) SO2Rf1 R2-CH [4]
S2Rf (wherein R2 shows\, a S@E€Fstuted or unsubstituted aryl group, Rfl and
Rf 2 are i ndependentF to dach other and show a perfluoroal kyl group) wherein
an aryl halonethane is reacted wth a perfluoroal kyl sulfinate, an

Or a para position substituent thereof (claim 4); and a {4-
(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane represented by formula
[3]

(Chemical formula 4)

R F K

Tf
LI
Tf
F F

or a 4' position substituent thereof (claim 5).

Further, the present invention relates to a method for
producing an arylbis(perfluoroalkylsulfonyl)methane
represented by general formula [4]

(Chemical formula 5)

§02Rf‘

R —C—H [4]
1
SOzsz

(wherein R® shows a substituted or unsubstituted aryl group,
Rf' and Rf’ are independent to each other and show a
perfluoroalkyl group),wherein an aryl halomethane is reacted

with a perfluorocalkyl sulfinate, an

9




1
1
i

9 25 May 2005 aryl nethyl perfl uoroal kyl sul fone produced is reacted with a
deprotonation agent conprised of an organic netal or a nejaljif,galt, and
a netallic salt of aryl nethyl perfluoroal kyl sul fone _obtained i's reacted
with a perfluoroal kyl sulfonic acid anhydride (claim®6); the nmethod for
producing the arylbis(perfluoroalkylsul fonyl)nethane represented by the
general fornula [4] according to claim6, wherein the aryl halonethane is

Covent w i SRR oA Poglfal] 99 PR oR®bl ot noa”

solvent with or without the presence of a ca arm
for produdemrdtenataron higehpecdmpior 9ed ol sulor@anilome baner 8iasantied by
the general formula [ 4 ] according to claim7, wherein a tetrabutyl
anmoni um ik te and gsmgtad lipesedt a¢§/sarxld¢@ﬁhm&)hel;fltmmm¢tulfdfm€e o
roduci ng t ryd bi.s(perfluoroal kyl sul fonyl)met hane — represented by e
general ?oorbrrua}%%él] lﬁcc%?%‘f‘fﬁét & %ai% ﬁexyfvbﬁ’&r&aﬁké(lpr%‘b}%?ﬁ”c?l lBeiids used
as the solaffadide M8laimt N ) .metfod f ok +Rpaducd t duci ¢
arylbis(perfluoroalkg}su?f%nylfnethane represenpedﬂ%y Fﬁ% ua%ﬂgralhfbrnula
[4] accor dimygtic (dearfiuirosisydisulf orapnestonald ORepgepbnEeEP Hednef an
organic nmetal or a metallic salt having an equivalent weight of 1.7 to 2.4
i s react e@aeTahef it byl peesordinal k9l slhtoné, (whersibO)thet keyitet hod

the gener S EAHhEY 4P Jeiead FE e s tgrirakyls e 13hpn taabdimet hane
is a benzyledHioyg déndér 2reli QRO IRENY _r@pm)mglaﬁ@e'wﬁ:hl'oxl' m.thogt the
chl or onet hyl napht hal ene, a 2,4, 6- trinethyl phenyl nethyl chlorrde, a
(trifl uor ewrestencephEny |artdiptdir ¢oildem ) 3,the method for producing the
arylbis(perfluofoalkylsulfonyl)methane represented by the
general formula [4] according to claim 7, wherein a tetrabutyl
ammonium iodide is used as the catalyst (claim 8): the method
for producing the arylbis(perfluoroalkylsulfonyl )methane
represented by the general formula [4] according to claim 7,
wherein a propionitrile is used as the solvent (claim 9); the
method for producing the
arylbis(perfluoroalkylsulfonyl )methane represented by the
general formula [4] according to «claim 6, wherein a
deprotonation agent comprised of an organic metal or a metallic
salt having an equivalent weight of 1.7 to 2.4 is readted to
the arylmethylperfluoroalkylsulfone (claim 10); the method
for producing the arylbis(perfluoroalkylsulfonyl)methane
represented by the general formula [4] according to claim 6,
wherein the aryl halomethane is a benzyl bromide, a 2-

bromomethylnaphthalene, a l-chloromethylnaphthalene, a

2,4,6-trimethylphenylmethylchloride, a 4-
(trifluoromethyl)phenylmethylbromide, a 3,5-
bis(trifluoromethyl)phenylmethylbromide, a
pentafluorophenylmethylbromide or _ a 4 -



bi s(trifluoromethyl)phenyl met hyl brom de, a pentafl uorophenyl net hyl brom de
or--a 4 10 25 May 2005 (brononet hyl)perfl uorobi phenyl (claim > dofde nmet hod
for producing the aryl bi s(perfluoroal kyl sul fonyl ) net hane represented by
the general fornula [4] according to claim®6, wherein the perfluoroal kyl
sulfinate is an alkaline netallic salt of trifluoronethane sulfinic acid
(claim12) ; the nmethod for producing the

aryl bi s( pettfranenatikyl e ohyd)olet pieerey 1 r ¢plasmntldad ;bythée mgenodal £dor mnul a
[4] according . to claim6, wherein the nmetallic salt of

aryl met hy [ FF9YGHRDal kyEBAI f oneATYLDES { PaTh inarea Ik ksl fenyrielnethans t  of

aryl net hyl | f cliaiom 13) . the nethod.for, producing the

aryIbis(pé&%ﬁ%%#%gﬁﬁihétl 5%%%%&%Fﬁaﬁgrmpé8rLéin?%ﬁoﬁgl?ﬂet%éﬁ%ﬁ%w orml a
[4] accor dinrdih At e f1ud¥aAiy 1t BR1finate is an alkaline metallic

aryl bi s(perfl uoroal kyl sul fonyl ) methane represent e%l %y the genera Tormul a
[4] is ansalylofi stifilabuometrbahyl sul fbomiid )awiichqraaiapresentied mythgener al
formul a [3% (Chem cal formula 6) SQRCF3 R2-CW 151 SQ2CF3 (wherein R shows
a substit dt%Bd ATUWHRGRG | tthied AP RAHE1yaten syieul fony Inmetdhrieor

General 1 o 0 Fhen e Tt e T L AT Ca GEO Rl ST 65 ik 2, 11

trifluor oneidndisuithenyke} el hansa L €6 £ @8R thy 1 fibioroalkylsulfone
is a lithium salt or a magnesium salt of
arylmethylperfluoroalkylsulfone (claim 13); the method for
producing the arylbis(perfluoroalkylsulfonyl)methane
represented by the general formula [4] according to claim 6,
wherein the arylbis(perfluoroalkylsulfonyl)methane
represented by the general formuia [4] is an

arylbis(trifluoromethylsulfonyl)methane represented by

general formula [5]

(Chemical formula 6)

§020F3
RP—C—H [5]
éOzCFs

(wherein R’ shows a substituted or unsubstituted aryl group)
(claim 14); the method for producing the
arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [4] according to claim 14, wherein the

arylbis(trifluoromethylsulfonyl)methane represented by the

11



25 May 2005 general forrmula [5] is

pent af | uor ophenyl bi s(trifluoronet hyl sul fonyl ) met hane repyrg esent 9@093’
formula [2] (Chemical formula 7) SQ2CF3 -H [2] O020F3 a (cla|m15) and
the nethod for producing the arylbis(perfluoroalkyl sul fonyl) nethane
represented by the general fornmula [4] according to claim 14, wherein the
aryl bi s(trifluoronethyl sul fonyl)nethane represented by the general fornula
[5] is a @&NEFat afluorophﬁﬂ{ﬂm}‘ 2 3,5 6- [5] a

fl b I 3 Chemi cal
et o L e Lo et B 9 T S
f 12 25 Q3 | al kyl sul fonyl ) net hane represente y
general f(%l a [é:%rds(/cbh@eﬁlﬁgglﬁ&%g??rgl a 9 MSR2ZRf1 R2 SO2Rf2 n

(Chemical formula 7)

F
02CF;
—H (2]
éOzCFa
F F
(claim 15); and the method for producing the

arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [4] according to claim 14, wherein the
arylbis(trifluoromethylsulfonyl)methane represented by the
general formula ([5] is a {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane represented by formula
[3]

(Chemical formula 8)
R F F F
. Tt
(0w
Tf
F F F F

(claim 16).

The present invention relates to a metallic salt of



[6] (wherein R2 shows a substituted or unsubstituted aryl group (however,
phenyl group is excluded), Rf and Rf2 are i ndependent tozgq&g(%dgg and
show a perfluoroal kyl group, Mshows any one of the el enents Selected from
al kaline metallic elenent, alkaline earth netallic elenent, transition
nmetallic elenment, boron, silicon, alumnum tin, zinc or bismuth, n shows
a nuneric value equal to the valence of Melenent) (claim17); the

metal | i ¢ aalyll bals (peyEhusrpalkkieuozbhylymefttank) met hapresataddi ng gy claim
17, wherein the transition netallic element is any one of the netallic

el enent s genegiadd formmlechhdi um yttrium | anthanoid, copper, silver,
titanium zirconiumor hafnium (claim18); the netallic salt of

aryl bi s( péFhendcsdl E9FBBERoAYI ) net hane according to claim 17, wherein Rf
and Rf are both a trifluoromethyl group (claim19) ; the netallic salt of
aryl bi s(perfl uoroal kyl sul fonyl ) methane according to claim17, wherein R2
is a phenyl group, a naphthyl roup, a 2,4,6-trinethyl phenyl group, a 4-
(trifluoromethyl)pheny| g Oﬂﬁ! 3,5- bis(trifluoronethyl)phenyl group, a
pent af | uor ophenyl gr gup—@gp? a p rflgggobiphenyl group (claim20) ; the
metallic salt of arylpis 6§¥gluoro 'Kyl sul f onyl ) met hane according to claim
17, 13 25 May 2005 whet ei ejmetallic salt of

aryl bi s(perfl uoroal kyl sul fonyl )nmethane is a netallic salt of

phenyl bi s(triflyl)nmethane, a netallic salt of 2-

napht hyl bi s(triflyl)nethane, a netallic salt of 1-

napht hyl bi s tritlyl%nethane, a netallic salt of 2,4, 6-

trinmethyl gk B0 R r $hows ) apnguhghétuliefersl Lpsubgtid tyited aryl group

(however, phenyl group is excluded), Rf! and Rf? are independent
to each other and show a perfluoroalkyl group, M shows any one
of the elements selected from alkaline metallic element,
alkaline earth metallic element, transition metallic element,
boron, silicon, aluminum, tin, 2zinc or bismuth, n shows a
numeric value equal to the valence of M element) (claim 17);
the metallic salt of arylbis(perfluoroalkylsulfonyl)methane
according to claim 17, wherein the transition metallic element
is any one of the metallic elements selected from scandium,
yttrium, lanthanoid, copper, silver, titanium, zirconium or
hafnium (claim 18); the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim17,
wherein Rf' and Rf? are both a trifluoromethyl group (claim 19);
the metallic salt of arylbis(perfluorocalkylsulfonyl)methane
according to claim 17, wherein R’ is a phenyl group, a naphthyl
group, a 2,4,6-trimethylphenyl group, a 4-
(trifluoromethyl)phenyl group, a 3,5-
bis(trifluoromethyl)phenyl group, a pentafluorophenyl group
or a perfluorobiphenyl group (claim 20); the metallic salt of

arylbis(perfluoroalkylsulfonyl)methane according to claim 17,

13



(trifluoronethyl)phenylbis(triflyl)methane, a netallic salt of
3,-5-bis(trifluoronethyl)phenylbis(triflyl)nmethane, a net % o %ﬂJt of
pent af | uor ophenyl bi s(triflyl)nethane or a netallic salt

{4- (pent af | uor ophenyl )-2,3,5,6- tetrafl uorophenyl}bis(triflyl)methane
(cllaim?21); the netallic salt of aryl bi s(perfluoroal kyl sul fonyl ) net hane
according to claim?2l, wherein the netallic salt of

pentafluog&g%ggm}bls(trlfkﬁkgnethane hétglifgnd'un](lllglt of

pent af | uorophenyl bi s(triflyl)methi de or "a

pent af | uoraapfErd e fiiddod DkialdH1GRd Al )aiePhadle 18Nd hdea1 TBE addi€ oxal t of

aryl bi s(perfluoroal kyl sul fonyl ) nmethane according to claim 21, wherein the
metal | i ¢ sdlenypkbysi- tI(irfeertla)ﬁﬂeLt(hamhenyla) 2,8eBakblic salt of 2-

b fl h d 111
{4 (pent arARIT PSR 01 03 ?elréetir@?{?eif | Ee?oéﬁé‘ﬂyi%“cé( (99 y1 )t hilde or 2
l'i thi I
tle:E r:';nl‘JImU(()r o%@%ﬁ%ﬁ%ﬁﬂ*ﬂe 5 (?é ((?1 amet lcFurtar%é:r °the 2pr adent

i nvention ﬂmneémit;memylmﬂsqtiﬁimylgh@%@nlég 3 nﬁéelalul?ccsaéélto“of 4-
aryl bi s(perfl uoroal kyl sul fonyl ) met hane, wherein the nethod is a nethod for

prodUC|ng(dnﬁhﬁkHQﬁQmQ#ﬂmi)@henmihﬂgﬂ$¢péﬂWﬂume@hhhylsalh@mﬂxmma:manﬁ

ggg%?ienqufby:%%ﬁﬁg.%%rl fygf%dg%kfh)ph%iy%%is%%gif Sggﬁbﬁﬁgngprnuga 10)
metallic salt of pentafluorophenylbis(triflyl)methane or a
metallic salt of {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane (claim 21); the
metallic salt of arylbis(perfluoroalkylsulfonyl)methane
according to claim 21, wherein the metallic salt of
pentafluorophenylbis(triflyl)methane is a scandium (III)
pentafluorophenylbis(triflyl)methide or a lithium
pentafluorophenylbis(triflyl)methide (claim 22); and the
metallic salt of arylbis(perfluoroalkylsulfonyl)methane
according to claim 21, wherein the metallic salt of {4-
(pentafluprophenyl)-2,3,5,6—
tetrafluorophenyl}bis(triflyl)methane is a scandium (III)
{4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methide or a 1lithium {4-
(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methide (claim 23).

Further, the present invention relates to a method for
producing a metallic salt of
arylbis(perfluoroalkylsulfonyl)methane, wherein the method is
a method for producing a metallic salt of
arylbis(perfluoroalkylsulfonyl)methane represented by

general formula [6]



n [6] (wherein R2 shows a substituted or unsubstituted aryl group, Rf1 and
Rf-2 are i ndependent to each other and show a perfluoroal5¥ M shows
any one of the elenents selected fromalkaline netallic e enéﬁt §1kallne
earth netallic elenent, transition netallic elenent, boron, S|I|con,

al'um num tin, zinc or bisnmuth, n shows a nuneric value equal to the

val ence of Melenent) wherein an aryl bi s(perfl uoroal kyl sul fonyl ) net hane

r epr esent eccidmaaner@rf@amlod [4] (Chemical fornula 11) S2Rf1 R2- IOH
[4] SO2Rf2 (wherein R2 shows a substituted or unsubstituted aryl group,

Rf 1 and Rf2 are independent to each other and show a perfluoroal kyl group)
is neutralized with a hydroxide of a netal (claim?24) ; the method for
produci ng the netall i git of aryl bi s(perfluoroal kyl sul fonyl ) net hane
according to Clalﬂt b 2 Nhy[%fOS wherein the hydroxide of the netal is
a hydroxi de of a aI R'sel gct ed om al kaline netal or alkaline earth
nmetal (claim?25) ; |t REL ¢d for producing the netallic salt of

aryl bi s(perfl uoroal kyl sul fonyl ) met hane according to claim?24, wherein the
aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by the general formula
[4] is used, which is obtained by reacting an aryl hal onethane with a

per fl uor oal kyl

(wherein R? shows a substituted or unsubstituted aryl group,
Rf' and Rf? are independent to each other and show a
perfluoroalkyl group, M shows any one of the elements selected
fromalkaline metallic element, alkaline earthmetallic element,
transition metallic element, boron, silicon, aluminum, tin,
zinc or bismuth, n shows a numeric value equal to the valence
of M element)

wherein an arylbis(perfluoroalkylsulfonyl)methane
represented by general formula [4]

({Chemical formula 11)

.?ozﬂf‘
R —C—H [4]
éozsz

(wherein R? shows a substituted or unsubstituted aryl group,
Rf' and Rf® are independent to each other and show a
perfluoroalkyl group)

is neutralized with a hydroxide of ametal (claim 24); the method
for producing the metallic salt of

arylbis(perfluoroalkylsulfonyl)methane according to claim 24,

15



sulfinate, followed by reacting an aryl methyl perfluoroal kyl sul fone
produced with a deprotonation agent conprised of an orgapic ta) fr an
netallic salt, and a netallic salt of aryl methyl perf Iuoroawgglsdi one
obtained is reacted with a perfluoroal kyl sulfonic acid anhydride (claim
26); the nmethod for producing the netallic salt of

aryl bi s(perfluoroal kyl sul fonyl ) net hane according to claim26, wherein the

aryl hal ongtdlane, |¢hd $3-3% silel el RRCPRGERIOLGALK L ar8ULEENBESa Ho iRt | NG

under ref lTux using a solvent with or 0 the presence of a catal yst

(claim 27)se1ddiedetbRGIKALinY RIUEL G dDRaDEh8lddrasaétadi(claim 25) ;
aryl bi s(perfluoroal kyl sul fonyl ) met hane according to claim27, wherein a

t et r abut ylthemomethaddi don s weafluginde ctheal ysretdkbliém 283ltt heofret hod
for producing the netallic salt of _arylbis(perfluoroagl kyl sulfonyl)nethane
accor di ng al]b‘%cma‘? m?fiumy&%%ﬁﬁﬂyﬂ{??élﬁ@ ia§°t9§gr}n§st‘? I’T‘&’%%‘I %/‘Ent
(claim29), ... nmet h for pr ' |

aryl bi s( pewrl‘ll?%é(}?})al kyl gﬂ?f onyl) air;%( %{%%%%éjf]gy%%%fﬁ%})m%%?%? n the

perfl uor oaddpte sdidddabg ithearyetlderdl Nneombiahl i[a] st uakadl r iWHiker ongt hane
sulfinic acid (claim30) ; the nmethod for producing the netallic salt of
aryl bi s( peatitajoreshblyyreattbnylamaridneabetethang widlc haperPbuorembiel n t he

metallic salt_of arylmethyl perfl uoroal kyl syl fone 16 25 2005 is a
li t hi um sdf4toima& agnesi urf%gr?w%‘? aryl rrgﬁfhyl per f ﬁﬁ?rct'\)@/f}&l sul for®® (cl ai m

31); a net R hy ARG NS A WP AT S prbafibed with a deprotonation

aryl bi s(pe%oroailr Kyl sul f onyl ) net hane, w%erel n the nethod i1s a nethod for

produci ng ageret addnprisald off an organic metal or an metallic salt, and
ametallic salt of arylmethylperfluorocalkylsulfone obtained is
reacted with a perfluoroalkyl sulfonic acid anhydride (claim
26); the method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 26,
wherein the aryl halomethane is reacted with the perfluoroalkyl
sulfinate by heating under reflux using a solvent with or
without the presence of a catalyst (claim 27): the method for
producing the metallic salt of
arylbis(perfluorcalkylsulfonyl)methane according to claim 27,
wherein a tetrabutyl ammonium iodide is used as the catalyst
(claim 28); the method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 27,
wherein a propionitrile is used as the solvent (claim 29): the
method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 26,
wherein the perfluoroalkyl sulfinate is an alkaline metallic
salt of trifluoromethane sulfinic acid (claim 30); the method
for producing the metallic salt of
arylbis(perfluorcalkylsulfonyl)methane according to claim 26,

wherein the metallic salt of arylmethylperfluoroalkylsulfone

16



aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by general fornula [6],
(Chemcal formula 12) r M102Rf1 -CRZ SO2Rf2 n [6] (whesei éﬁgoﬁgoms a
substituted or unsubstituted aryl group, Rf' and Rf2 are 1 ndependent to
each other and show a perfluoroal kyl group, M shows any one of the
el-enments selected fromalkaline netallic elenent, alkaline earth netallic
elenment, transition netallic elenent, boron, silicon, alumnum tin, zinc

or bisnuths n ghowsi arHARS i Cswalue espial Ho theagrlengme ofaM el egent)
wherein an aryl bi s(perfl uoroal kyl sul fonyl ) methane represented by general
fornmul a [4¥yldhthiytperfbvonbalkglstQZRhe R2LLikl SOORF R4 |metthet eifbrRz
shows a substituted or unsubstituted aryl_ group, 17 25 May 2005 Rf1 and Rf2
are i ndepBhBEHEIRE each ot Her and shdW¥Ll%kS 1 uor oal KALtgr oup) i sOfeact ed

with a Sa££y961QPpQ%E93093aiﬁgﬂﬁh&k8ﬂyigkékhgxehqgﬁéfg&ntﬂuamethOdiﬁ

a method for producing a metallic salt of
arylbis(perfluoroalkylsulfonyl)methane represented by
general formula [6],

(Chemical formula 12)

§o'zRf‘
M —?Rz [6]
SORF |,

(wherein R’ shows a substituted or unsubstituted aryl group,
Rf' and Rf’ are independent to each other and show a
perfluoroalkyl group, M shows any one of the elements selected
fromalkaline metallic element, alkaline earthmetallic element,
transition metallic element, boron, silicon, aluminum, tin,
zinc or bismuth, n shows a numeric value equal to the valence
of M element)

wherein an arylbis(perfluoroalkylsulfonyl)methane
represented by general formula [4]

({Chemical formula 13)

§02Rf‘

R™—G—
—H [4]
SO,RF

(wherein R’ shows a substituted or unsubstituted aryl group,
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under ref lux (claim32); the nmethod for producing the netallic salt of
aryl bi s(perfluoroal kyl sul fonyl ) met hane according to claig34,, wherein the
salt or the oxide of transition netal is a lanthanoid netallic salt or a
scandi um oxi de (claim33) ; the nethod for producing the netallic salt of
aryl bi s(perfl uoroal kyl sul fonyl ) met hane according to claim32, wherein the
aryl bi s(perfluoroal kyl sul fonyl ) methane represented by the general formula

[4] is used! wWma@h RFF ebbal Nedepdnd&Pet ity @Ak Ybthakonghanmonth a
perfluoroal kyl sulfinate, followed by reacting an

aryl met hy pearfillugarosdlkiyill adcugnle produced with a deprotonation agent
conprised of an organic netal or a netallic salt, and anetallic salt of

aryl met hy FSeFeaGbe R 1N 3 faldner @ axhde afstrapast ianmatelabpdeatiodoal kyl

sul fonic i Ld [ 34); thod for. produci ng the netallic
salt of %ﬁ%ﬁg%g?h ﬁ%ir%% g;z)s’uﬁ‘%n@/??hrrg hég)(r}fepggggg Pﬁg %%&tgﬁ&\l&_,
wherei n tlggiar W %@:'fyqiﬂitd@ié&-ﬂl%dr%ﬂl@d.s\ﬁltffbntyﬁg mRAH AN RRAJNi ngs Wof | nat e
by heating under reflux using a solvent with or wthout the presence of a
cat al yst dladimm335)wherden ndiehsdlftonr phedudideyotthérapsation esttdl dfs

aryl bi s(perf!l uoroal kﬁl sul fongl ) met hane according to claim35, wherein a

t et rabut yP dATORRAMLAJEE bR EEC Rt 88 reanfiy oxidec(giaine3) 1 fdenet hod
for produieigdhe Mibal i ¢ gidlducing aryleiles( PeRldetangal kvl shfony! et hane

according to claim 35, wh&ein a ropionitrile 1s used as the solvent

(cl ai m 37arylbie ( peeithad roen kY edilEHong 1) e tikind 4&608alhg o claim 32,
aryl bi s(perfluoroal kyl sul fonyl ) met hane according to claim34, 18 25 My
2005 wher ¥hgredd perf | Hoe oal kylarsdibdis{aes fils1one ad/kydlsudd omatldimieithane

represented by the general formula [4] is used, which is
obtained by reacting an aryl halomethane with a perfluoroalkyl
sulfinate, followed by reacting an
arylmethylperfluoroalkylsulfone produced with a deprotonation
agent comprised of an organic metal or a metallic salt, and
ametallic salt of arylmethylperfluoroalkylsulfone obtained is
reacted with a perfluoroalkyl sulfonic acid anhydride (claim
34); the method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 34,
wherein the aryl halomethane is reacted with the perfluoroalkyl
sulfinate by heating under reflux using a solvent with or
without the presence of a catalyst (claim 35); the method for
producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 35,
wherein a tetrabutyl ammonium iodide is used as the catalyst
(claim 36); the method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 35,
wherein a propionitrile is used as the solvent (claim 37): the
method for producing the metallic salt of

arylbis(perfluoroalkylsulfonyl)methane according to claim 34,



salt of trifluoronmethane sulfinic acid (claim38) ; and the nethod for
pr-oducing the netallic salt of arylbis(perfluoroal kyl sul I ane
according to claim34, wherein the netallic salt of 59%3) %%

aryl met hyl perfluoroal kyl sulfone is a lithiumsalt or a nmagnesiumsalt of
aryl met hyl perfl uoroal kyl sul fone (claim39). The present invention also

| ates t ' | | i
1545 SR PR RS 214 Dot 20 o

produci ng saretét | teisBhérohetivde bis{penid ugeoal kyhaunf gByl;) amahame
represented by general formula [6] (Chemcal formula 14) MI Q2Rf1 _R2 [6]
2Rf 2 n (wethedd R2 Shows pmdistinqt ed tdre unsotedtaltlitced ams@ltgroupf Rf'

and Rf2 are ind,egendent to each other and show a gerf!uoroal kyl %up, M
shows any BnelRFs (RRF ehurapidedwdany L medhaskarraed hed 9 rtatnfent

al kal i ne- eaqd e {RPtiald hise8h 89BN a1 + 1§ ANSI UL d16 o TR c UL

silicon, alumnum tin, Zinc or mu a nuneric-value equal to

the val ences of aM elilgi@iiun Whes£ih a getal lad ¢ Sdnedium  salt of
aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by general fornula [4]

(Cheni cal #nyingthyBenflwgdwhkyleoE fone (claim 39).

The present invention also relates to a method for
producing a metallic salt of
arylbis(perfluoroalkylsulfonyl)methane, wherein the method is
a method for producing a metallic salt of
arylbis(perfluorcalkylsulfonyl)methane represented by
general formula [6]

(Chemical formula 14)

O4RF'
8

M ———zR [6]
Ozsz n

(wherein R® shows a substituted or unsubstituted aryl group,
Rf' and Rf®> are independent to each other and show a
perfluoroalkyl group, M shows any one of the elements selected
fromalkalinenmtallicelément,alkalineearthmetallicelement,
transition metallic element, boron, silicon, aluminum, tin,
zinc or bismuth, n shows a numeric value equal to the valence
of M element)

wherein a metallic salt of
arylbis(perfluoroalkylsulfonyl )methane represented by
general formula (4]

(Chemical formula 15)



R2- 1GH[4] SO02Rf (wherein R2 shows a substituted or unsubstituted aryl
group, Rf1l and Rf2 are independent to each other and sth%qkl 5005
perfluoroal kyl group) is reacted with a halide of a netal avﬁhg 8ifferent
metal species (claim40) ; the nmethod for producing the netallic salt of
aryl bi s(perfl uoroal kyl sul fonyl ) met hane according to claim 40, wherein the
nmetallic salt of aryl bis(perfluoroal kyl sul fonyl ) nmet hane represented by the
general formula [6] is a silver salt of

aryl bi s(perfluoroal kyl sul fonyl ) met hane (claim41); the nethod for
producing the netallic salt of aryl bis(perfluoroal kyl sul fonyl) net hane
according to claim40, wherein the aryl bi s(perfluoroal kyl sul fonyl) net hane
represented by the general formula [4] is used, which is obtained by
reacting an aryl halo with a perfluoroal kyl sulfinate, followed by
reacting an aryl nethyl | uor oal kyl sul fone produced with a deprotonation
agent conprised of ﬁﬁ~ﬁrgahic nmet §4Jor a netallic salt, and a netallic
salt of aryInethylpeerﬂpggalkylsulfone obtained is reacted with a

per fl uoroal kyl sulfonic ZC1 d anhydride (claim 42); the nethod for
producing the netallic salt of aryl bis(perfluoroal kyl sul fonyl) nmet hane
according to claim42, 102Rf1 20 25 May 2005 wherein the aryl hal omet hane
is reacted with the perfluoroal kyl sulfinate by heating under reflux using
a solvent with or wthout the presence of a catalyst (claim43) ; the

met hod for (yherein R? shows a substituted or unsubstituted aryl group,
Rf' and Rf’ are independent to each other and show a
perfluoroalkyl group)
is reacted with a halide of a metal having different metal
species (claim 40); the method for producing the metallic salt
of arylbis(perfluoroalkylsulfonyl)methane according to claim
40, wherein the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [6] is a silver salt of
arylbis(perfluoroalkylsulfonyl)methane (claim 41); the method
for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 40,
wherein the arylbis(perfluoroalkylsulfonyl)methane
represented by the general formula (4] is used, which is
obtained by reacting an aryl halomethane with a perfluoroalkyl
sulfinate, followed by reacting an
arylmethylperfluoroalkylsulfone produced with a deprotonation
agent comprised of an organic metal or a metallic salt, and a
metallic salt of arylmethylperfluoroalkylsulfone obtained is
reacted with a perfluoroalkyl sulfonic acid anhydride (claim
42); the method for producing the metallic salt of

arylbis(perfluoroalkylsulfonyl)methane according to claim 42,

20



producing the netallic salt of aryl bis(perfluoroal kyl sul fonyl) nmet hane
acecording to claim43, wherein a tetrabutyl ammoniumiodisdg.iS,ysed as the
catalyst (claim44); the nmethod for producing the netallic salt of

aryl bi s(perfl uoroal kyl sul fonyl ) met hane according to claim43, wherein a
propionitrile is used as the solvent (claim45) ; the method for producing
the netallic salt of aryl bis(perfluoroal kyl sul fonyl)nethane according to
cl ai m 42, Whgmeda the peygchaleme thang issipddied with the apkslugsomdkyill i c

salt of triflyoronmethane sulfinic_acid | aim 46) ; and the nethod for

ot oduct ng "ErE LR e Henting 0S| FebTuR! FadPaia A CUHtny P Bt Rine
aCCOdengw&Qh%h%IEhQZ%re é@“ﬂf%ﬁ%a%ﬁ?@gk!?cfék #3); the method for

aryl met hyl perfluoroal kyl sul'fone 1s a [fthiumsalt or a magnesiumsalt of
aryl net hy prediadcdagoal kyl sulthene (cl ai melt/glliurt her, t&g1present ipgention

relates to a nethod for producing a netallic salt of .
aryl bi s( parvilbdsdperflyorpadiylsulionsl ) mashans adrondinmdoislaim #8t hod for

P00 3, oAt £ EPhbuP i kbRl SEEHHAR P2 ISHE L I0E HIBRIEE , e,

n [6) 21 Z2e1Mam 2303 the method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 43,
wherein a propionitrile is used as the solvent (claim 45); the
method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 42,
wherein the perfluoroalkyl sulfinate is an alkaline metallic
salt of trifluoromethane sulfinic acid (claim 46); and the
method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 42,
wherein the metallic salt of arylmethylperfluoroalkylsulfone
is a lithium salt or a magnesium salt of
arylmethylperfluoroalkylsulfone (claim 47).

Further, the present invention relates to a method for
producing a metallic salt of
arylbis(perfluoroalkylsulfonyl)methane, wherein the method is
a method for producing a metallic salt of
arylbis(perfluoroalkylsulfonyl)methane represented by
general formula [6]

({Chemical formula 16)

0Rf!
M —znz [6]
oR? |,
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(wherein R2 shows a substituted or unsubstituted aryl group (however,
phenyl group is excluded), Rf and Rf are independent to eagn obhegs and
show a perfluoroal kyl group, Mshows any one of the elements selected from
al kaline nmetallic element, alkaline earth netallic elenent, transition
nmetallic el ement, boron, silicon, alumnum tin, zinc or bisnuth, n shows
a nuneric,val ue, eq%uzal to the val ence of. Melenent) wherein an

aryl bi s( petTRehRT HAI Ry ShoWsH Ay I9uRstHiN edr oFr ssenbsd ity teshanyl faronp a [ 41

Chemi cal 1 -G 10 £in R2 shows, a
b s
each ot hertarshcshowhar @ed {dHiRF QabkiF 1 @6 8RIkY S J1IRARS et Yhbls :
car bonat e under shade (clai m 48) b the nmethod for producing ??lrzi_’nerfal lic
salt of a@¥| bhe( parenandrsoas&iecued ofiybhnetlkaaie rac cme dabyito edleridAEs,
wherein the ar uor oal kyl sul fonyl ) net hane represented by the

general f o?m%ir?él)%(aigg%%ﬁ?l%‘? Gtementobt ARREHT YN merledl hic @l emepit .
oo g pesih okl w1 ned (o] Lo, By Tecciun o

. a
aryl met hyl perfluoro one produce nt

conpri sed mimerni ongdnie dfial & thewadkhte o2l M, e3Bheadt)metal lic salt of
aryl met hyl per fl uoroal kyl sul fone obtained is reacted with a perfl uoroal kyl

sul foni ¢ drFSEthydri dean cl ai mazy 123 sNpprE005re@)lkytlise Lfenlydd rethameoduci ng
the nEtallfébfggénéga by general formula [4]

(Chemical formula 17)

0,Rf"
RP—C—H [4]
éOzsz

(wherein R? shows a substituted or unsubstituted aryl group,
Rf' and Rf? are independent to each other and show a
perfluoroalkyl group)

is reacted with a silver carbonate under shade (claim 48); the
method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 48,
wherein the arylbis(perfluoroalkylsulfonyl)methane
represented by the general formula [4] is used, which is
obtained by reacting an aryl halomethane with a perfluoroalkyl
sulfinate, followed by reacting an
arylmethylperfluoroalkylsulfoneproducedvdthwadeprotonation
agent comprised of an organic metal or a metallic salt, and a
metallic salt of arylmethylperfluoroalkylsulfone obtained is

reacted with a perfluoroalkyl sulfonic acid anhydride (claim



aryl bi s(perfluoroal kyl sul fonyl ) met hane according to claima49, wherein the
aryl halonethane is reacted with the perfluoroal kyl sulfpaatg, pdieati ng
under ref lux using a solvent with or wthout the presence of a catal yst
(claim50); the nethod for producing the netallic salt of _

aryl bi s(perfl uoroal kyl sul fonyl ) met hane according to claim50, wherein a
tetrabutyl ammoniumiodide is used as the catalyst (claimb51); the nethod

for producing theretrdtllice satidr ofpredyding ( penél upesaliyksulsaany! )get hane
according to claim50, wherein a propionitrile is used as the sol vent
(cl ai m 52)2rylite (peaflgerradkylsudEiony 1) me thengl a¢eosdingdfo claim 49,

ey F1'uor oA ELEFT ASd e SRR RS AR FRTER Pe-tToERE B Sl oTAIOrET hane
Sul i ni ¢ 3Rt 1eeledl BPHoar AN bier TELERLT Goipiodichog,Lhe HaLal d,e sal
of aryl bi s(perfluoroal kyl sultony ?rret ane according to clarm49, erein

the netal hithoaltt the prosdemédomer thtalgaktkytsaliinoge) ; i shé métHvumsal t or
a magnesi um salt of aryl nethyl perfluoroal kyl sul fone (claim54). Moreover,
the preseMTAdWedmdi on rel attde to a catgtakliaving a needktlic salt of

ary1 bi s( el aaldor 3l b0yl ) 1Bt Dang, § GRERSER" SO Dy 9519 8l [ R @ O]
wherein a tetrabutyl ammonium iodide is used as the catalyst
(claim 51); the method for producing the metallic salt of
arylbis(perfluorocalkylsulfonyl)methane according to claim 50,
wherein a propionitrile is used as the solvent (claim 52); the
method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 49,
wherein the perfluoroalkyl sulfinate is an alkaline metallic
salt of trifluoromethane sulfinic acid (claim 53); and the
method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 49,
wherein the metallic salt of arylmethylperfluoroalkylsulfone
is a lithium salt or a magnesium salt of
arylmethylperfluoroalkylsulfone (claim 54).

Moreover, the present invention relates to a catalyst
having a metallic salt of
arylbis(perfluoroalkylsulfonyl)methane represented by
general formula [6]

(Chemical formula 18)

lSOng'
M —-?RZ [6]

SOzRf’2 n
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n 2:3 25 May 2005 (wherein R2 shows a substituted or unsubstituted aryl
group, Rf1 and Rf2 are independent to each other and show &., 2005
per fl uoroal kyl group, M shows any one of the el enments sel ect ea/ from

al kaline nmetallic elenent, alkaline earth nmetallic elenent, transition
netallic elenent, boron, silicon, alumnum tin, zinc or bismuth, n shows
a nuneric val ue equal to the val ence of M eI errent) as an active ingredient

(cl ai m 55) he. e the cat al yst
is a LeW| w&%lg ih ga 5’?1%% JEL.-,&I(% \q%e pr ser?(r TRrent i on
rel ates tefa rm{&mdzfzf Oéréyritrméiieﬂd?ﬁmtant%r gaabﬁ csﬁﬁeyndamer&wwtme
nmethod is a nethod for synthesizing an organi c conpound by using a

cat al yst peatilngraaliydl yreugalM st)bwsaalyj( lref per thewmtléqytsm&lmqﬂ@dmt hane
represented by _ general fornula_[6] (Chenmical fornmula 19) M O2Rf' R2 [6]

02Rf2 n (\ﬂ?@?‘é%@l%fﬁﬁéaéléﬁﬁéﬁwtedayfah%%ﬁSﬁrtﬂ’d’t‘%ﬁala%w edeaERt - Ri
and Rf2 ageapdensionalah9:8acla AL B8MoRNowsd  Ber T Luoraalieyl groun, M

shows any one 0 el emen ect ed Porh a aI I'neé ‘el ement

al kal i ne eahthofebabhh€n &£ Mdkes al haMeir bOPalBbabdusl ot &MY vAXRIL
silicon, alumnum tin, zinc or bisnmuth, n shows a nuneric value equal to

the val enoé M element)

as an active ingredient (claim 55); and the catalyst according
to claim 55, wherein the catalyst is a Lewis acid catalyst (claim
56) .

Still further, the present invention relates to a method
for synthesizing an organic compound wherein the method is a
method for synthesizing an organic compound by using a catalyst
having a metallic salt of
arylbis(perfluoroalkylsulfonyl )methane represented by
general formula [6]

({Chemical formula 19)

O4Rf!
M -—ERZ [6]
Ozsz n

(wherein R? shows a substituted or unsubstituted aryl group,
Rf' and Rf? are independent to each other and show a
perfluoroalkyl group, M shows any one of the elements selected
fromalkalinemetallicelement, alkaline earthmetallic element,
transition metallic element, boron, silicon, aluminum, tin,
zinc or bismuth, n shows a numeric value equal to the valence
of M element)

as an active ingredient, and catalytic reaction is conducted
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of Melenent) as an active ingredient, and catalytic reaction is conducted
24 .25 May 2005 under the presence of said catalyst in a sof Went 20ekai m 57);
and the nethod for synthesizing an organi ¢ conpound according to claimb57,
wherein the catalytic reaction is a benzoylation reaction, a D els-Alder
reaction, an aldol-type reaction, a Friedel-Crafts reaction, a Mannich
reaction, a glycosilation reaction, an esterification reaction, an ene

react i on, UWhdegatthenPresengRe Ptz RLE8nCREALYFEninra oFPEYERY G IoH ™ &40t on

(cl ai m 58)_ t f rryi t. the lnventiqn |ln the .

aryl bi s( p@rﬁgg%g@gﬁ?guﬁ? onsﬁ(}t%ﬁ?;znlélg ggp?gggﬁggdc%@pqth%d gaé’r?é’rrgmfgor mul a
[1] (wher @i cRaifh8%s @hesebstiHdllRd QK tlks vRattl Bheds & Wend QU tilpnever ,
phenyl group is excluded) , Rf1 and 2 are independent to each other and

show a perddaidraesl lay IDigrleyM] der ttesqiriesentan raletdl -drypeex@aatdomf a R1
include an aryl group having a substituent such as a phenyl group, a

napht hyl drd@siela Biftienpeagtden andienairhieeaation, & Hysasilad#on and an
snsubet el aryl oiguR eichid ng sherulc o aue i e g0, ngEh ]

group, a RTap group, pheny U és of the

subst i t uerda thien ftdi fo BARSri dd¥d diflerdadilt &4 8bkuh 1Y atYeR dedmiiky group
and the |like, a halogenated Cl1-C4 al kyl group such as trifluoronethyl

group andallzdn i389,. a hal ogen atom such as fluorine and the |like, an
al koxy group, a sulfonyl group, an am no group and the like. Specific
exanpl es of said R include a naphthyl group, a 2,4,6-trimethyl phenyl

group, a 4-(trifluormit %&emb@%arﬁi%bo’o& 3ns qrﬁ,(er,{éifolnuor onet hyl ) phenyl

group, a
In the arylbis(perfluorocalkylsulfonyl )methane

represented by the general formula [l1] (wherein R' shows a
substituted or unsubstituted aryl group (however, phenyl group
is excluded), Rf' and Rf? are independent to each other and show
a perfluoroalkyl group) of the present invention, examples of
R' include an aryl group having a substituent such as a phenyl
group, a naphthyl group, a biphenyl group and the like having
a substituent, and an unsubstituted aryl group excluding phenyl
group such as an a-naphthyl group, a f-naphthyl group, a biphenyl
group and the like. Examples of the substituent for this case
include a Cl1-C4 alkyl group such as methyl group and the like,
a halogenated C1-C4 alkyl group such as trifluoromethyl group
and the like, a halogen atom such as fluorine and the like, an
alkoxy group, a sulfonyl group, an amino group and the like.
Specific examples of said R' include a naphthyl group, a
2,4,6-trimethylphenyl group, a 4-(trifluoromethyl)phenyl
group, a 3,5-bis(trifluoromethyl )phenyl group, a
pentafluorophenyl group, a p-tolyl group, an m-tolyl group, a
mesityl group, a xylyl group, a biphenyl group, a

perfluorobiphenyl group, a p-chlorophenyl group, an o-



pent af | uor ophenyl group, a p-tolyl group, an mtolyl group, a nesityl
group, a xylyl group, a biphenyl group, a perfluorobiphqﬂyhkgrggg5 a

p- chl orophenyl group, an o 25 25 May 2005 chl or ophenyl group and the Iike.
There is no particular limtation to the nethod for producing

aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by the general formula
[4] (wherein R2 shows a substituted or unsubstituted aryl group, Rfl and

Rf2 are i W}g&ﬂ{gm;p M eheand kghow a perfl uoroal kyl group) of the

present invention, "aslong as It 1s a nmethod wherein an aryl hal onet hane

IS reacted wthrieerisd unoophkyhcathii namdtatien to the method for
aryl met hyl per fl uoroal kyl sul fone produced is reacted with a deprotonation
agent conm@yedeciig anyébgahrerfduaroatkyl sl £onylk) methane giepngseni@dl | ic

salt of aryl met hyl perfl uaroal kyl fone obtaj,ned is reacted with an

anhydr ous Torie GesacR SoERROH b1 oGrtier gt Bovaiows b ST o 4458 froduc ng
an aryl bi u | ) get hahe rebt A r re(ejlqg;ing

t he aryl biﬂ%ﬁ%%% way?ulg%gr{l%l') %t haneRgbtﬁ@ngﬁ‘%éﬁéem@neﬁ%o

ment i oned cttoere andtdhow & plerdnvotroal&ly lagralgyof thd présendlitoren tardron such
as alkoxy lithiumand the like, is also included in the nethod of the

present i riedon@nas Btakplenethpdrthgne irhanfanyhhalpmethape baaeatick

i nclude an_aryl group such as substituted or unsubstituted phenyl group,
napht hyl p, bi pfenyl grBﬁf)géH‘ar??l KYtke. Ex %:“%ffe't he sub%‘? uent

for this case e @ fubrieh 18 yadu1FAP ptddtu@y " hybagtadP wiand 4 he
|l i ke, a hal ogenated Cl-C4 al kyl "group such as trifluoronethyl group and

the |i ke, depmadogentixirnagentcanprifdadof ren andanhe metkal oanaaleddmdl igr oup, a
sul fonyl group, an _
salt, and the metallic salt of arylmethylperfluoroalkylsulfone
obtained is reacted with an anhydrous perfluoroalkyl sulfonic
acid. Moreover, the method for producing an
arylbis(perfluorocalkylsulfonyl)methane obtained by further
reacting the arylbis(perfluorocalkylsulfonyl)methane obtained
by the method mentioned above with alkyl anion such as alkyl
lithium, alkoxy anion such as alkoxy lithium and the like, is
also included in the method of the present invention. Examples
of R?* in the formula [4] mentioned above include an aryl group
such as a substituted or unsubstituted phenyl group, naphthyl
group, biphenyl group and the 1like. Examples of the substituent
for this case include a C1-C4 alkyl group such as methyl group
and the 1like, a halogenated Cl1-C4 alkyl group such as
trifluoromethyl group and the like, a halogen atom such as
fluorine and the like, an alkoxy group, a sulfonyl group, an
amino group and the like. Specific examples of said R? include
a phenyl group, a naphthyl group, a2.,4,6-trimethylphenyl group,
a 4-(trifluoromethyl)phenyl group, a 3,5-
bis(trifluoromethyl)phenyl group, a pentafluorophenyl group,

ap-tolyl group, am-tolyl group, amesityl group, a xylyl group,
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am no group and the like. Specific exanples of said R2 include a phenyl
group, a naphthyl group, a 2,4, 6-trinethyl phenyl group, g?
4-(trifluoronethyl)phenyl group, a 3,5- bis(trifluoronethy )5Heny| group, a
pent af | uor ophenyl group, a p - tolyl group, a m tolyl group, a nesityl
group, a xylyl group, 26 25 May 2005 a bi phenyl group, a perfl uorobi phenyl
group, a p-chlorophenyl group, an o-chl orophenyl group and the |ike. The
Rf' and Ra2biphehglogreum) af pefglaerbblphedylidrodbnta @emthldi@sheiAwW a

per fluoroal kyl group that may be the sane or different from each other,

pr ef er abl PreUDL- @R pephﬂgﬁpnaﬁnyﬂ ggroppan8pébef ldkexanpl es of - SO2Rf1 and
- SO2Rf 2 cont ai ni t hese ' ,and Rf2 include_a trifl uoronethylsulfonyl

group, a perfl di oé?%yﬁ&ﬂf&ﬁnﬂl%ﬂYﬁﬁ)9ﬁnﬁE?Fl65Fﬂbffﬁyléh]f6ﬁﬁl[dﬂoup
per 1 uor Oty ?)?%élds%é\%'%how&)EQrfiuB?B%Fﬂg %&6%%& (Y bt B ant

perfluorois onyl grou per I'sul fon group

per f | uor oicso@ent ytent Feowm eadt otthera Mesfd s DRAOPENEY |pia'£ff1Qib§Hoag.ﬁ®up and
the like. Specific exanples of the arylbls(perfluoroalkylsulfonyl)nethane
r epr esent @F P -t hEregifiee gxamplesl of F SQ,Rf'0ind hEOpRE5eont ahningitieser e, for

| 12- ht bis flyl t a 1-
ﬁggmhgl biR%(t r%ﬁ)yl% #1%%% cli% %Z%immwl%ﬁy% ri¥9HB netthane, a
4- (t 'f| "
L AR ) gy usson oz,

pent af | uoropbefyhbre{sopfoyy) sel hemel rapaseri pdrify ubkebuftgnEdilEdnifl, t he
{4- (pent af | uor ophenyl )-2, 3,5, 6- tetrafl uorophenyl}bis( triflyl)nmethane
represent &FOBP .the @ perfluoroisobutylsulfonyl group, a

Q

perfluoropentylsulfonyl group, a perfluoroisopentylsulfonyl

group, a perfluoroneopentylsulfonyl group and the like.
Specific examples of the

arylbis(perfluoroalkylsulfonyl)methane represented by the

general formula [1] of the present invention are, for example,

a 2-naphthylbis(triflyl)methane, a 1-
naphthylbis(triflyl)methane, a 2,4,6-
trimethylphenylbis(triflyl)methane, a 4-
(trifluoromethyl)phenylbis(triflyl)methane, a 3,5-
bis(trifluoromethyl)phenylbis(triflyl)methane, the

pentafluorophenylbis(triflyl)methane represented by the
formula [2]. the {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane represented by the
formula [3] and the like. However, the examples are not limited
to these. Further, examples of the compound of the present
invention include: a para position substituent of the
pentafluorophenylbis(triflyl)methane represented by the
formula [2] mentioned above, for example, a para position alkyl
substituent such as a p-phenyl-2,3,5,6-tetrafluorophenyl-

bis(triflyl) and the like, a para position alkoxy substituent

8]
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formula [ 3] and the |ike. However, the exanples are not limted to
these. Further, exanples of the conpound of the present % Vrf tl%Sl ncl ude:
a para position substituent of the pentafl uorophenyl bis(tri é\yl ) met hane
represented by the formula [2] nentioned above, for exanple, a para
position al kyl substituent such as a p-phenyl-2, 3,5, 6-tetrafl uorophenyl -
bis (triflyl) and the |ike, a para position al koxy substituent 27 25 My
2005 such &Ch- h@%arﬁ)xf}ﬂ@f!}”a!'@'t%-tfreﬁﬁﬁ)‘mﬂﬁ\bwlrobﬁl%l(llflrbiy(yrléhﬁlihe

i ke; a4'%'g sit.ion bstltue‘{mof t he ( 1(_j{luorophenyl 2356

tetraf! uor enVi“?bl T f131) tr%‘?%iﬁjeod}e Bhe O¥orthfa f43 ] |

for exanpl @yeft 41 ROS Jyl3 spsti tuent such as a
[4-(4-phenﬁl’e 3,5, 6- tﬁetrafl?)luorophenyl) 2, 3,5, 6-

tetrafl uorm&m@ld@qﬁﬁdnyfll Wi)s @ndi el )|mektﬂ1a19e 4'r@orédéPed al kPXythe
substltuent such as a %4 (4- hexanoxy- 2, 3,5, 6- tetrafl uorophenyl)-2,3,5,6
tetrafl uor Toprrania 1081s( @rfevgan)m,hané ams i theon iadky lesubsAispenitf suckexanpl e

f the |bIS erfl | s epresent ed. py_the ener al

?or mul a [ Sin 'E #ﬁo@afﬁ/ l{'D y’r‘ggr? tegtragllPorOphenYlP ? 5,6-

ar yl bi s( petfééék@fﬂ?éx!‘dﬂk?éﬁ)floj%s)(@ﬁﬂﬁ% Y en@sented 1Ry 1 e 4 9epssats dermul a
[4] of the present invention is th

aryl bi s(traX¥Kaxy omstihygtsthéntyl );mharm I epr esierd ed-hyxdhexy 92nef s 6 £ or mul a

[51 (wherel n RZ shows the aforenentioned aryl group), which includes, for
exampl e, aPHHAMEEPhanY ) 3t tfeme, a 2- napht hyl bis(triflyl)nethane, a

%;I RZPE;P% %n‘%%l S(H p}l‘%«%&{l)%esn(é:ﬁ:ei?fl l)methane and the like, etc.

specific example of the
arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [4] in the method for producing the
arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [4] of the present invention is the
arylbis(trifluoromethylsulfonyl)methane represented by the
general formula [5] (wherein R’ shows the aforementioned aryl
group), which includes, for example, a phenylbis

(triflyl)methane, a 2-naphthylbis(triflyl)methane, a 1-

naphthylbis(triflyl)methane, a 2,4,6-
trimethylphenylbis(triflyl)methane, a 4-
(trifluoromethyl)phenylbis(triflyl)methane, a 3,5-
bis(trifluoromethyl)phenylbis(triflyl)methane, the

pentafluorophenylbis(triflyl)methane represented by the
formula [27, the {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane represented by the
formula [3], and the like. However, the examples are not
limited to these.

There is no particular limitation to the aryl halomethane

used in the method for producing the



(trifluoromethyl)phenyl bis(triflyl)nmethane, a 3,5-
bi-s(trifluoronethyl)phenylbis(triflyl)nmethane, the 25 May 2005

pent af | uor ophenyl bi s(triflyl)nethane represented by the formila [2], the
(4- (pent af | uorophenyl)-2, 3,5, 6- tetrafl uorophenyl)bis( triflyl)methane
represented by the fornmula [3], and the |like. However, the exanples are
not limted to these. There is no particular limtation to the aryl

hal onet ha@efyldps't@dHerrftlm@rlmtlﬂmmfmryddmdmrtdleg@gr@%r?MydeOBﬁ Itr:ce I
aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by the general formula
1] of *t haeEIRInEorRULAL | S OB dhepREoRENFL LR EOnELaRY Ahdosdbas Lt by o

_ _ i3 3
xanpl o5 niChETS" BARbLIEAERR bir o S OHRL PTG N AT B eyl

chl or onet lytongpBhBak el oger? dhdin. t Sp@RiEYlcPBRANbTBENYhE ML | H&erfv
(trifluoronethyl)phenyl net hyl brom de, a 3, 5- _
bi s(trifl taoovkdichyl ) pheayl met 2y-bhomoineehyd napdrtttefllersy ,ophenyanet hylibr om de,

a 4- (bro t hyl ) perf | uor obi phenyl (perfl uorobi phenyl met hyl bronmi de) and
the |ike. ré%rfélré%@rt HoapRiRGenss t he perfluorod@ kyl sulfinate Zifed- in the

met hod f oy | hshardd voroal kyl sul f ghyl ) met hane _

r epr esent 553@%@??&%8%%295?5&&% a4 ] of the pregagnt. i nvention 41 s a
netal | i c gairtiflobremethyls phehiylueitedlbtonddd,i ni ¢ aci dai ncl udi ng,, sfor
exanple, a trifluoromethyl sulfinic acid, a perfluoroethyl sulfinic acid,

a per f | uoPdgd§FHE 1ugromeitiyddpheny Imerthivddremddier.opyl sul finic a
pentafluorophenylmethylbromide, a 4-
(bromomethyl)perfluorobiphenyl(perfluorobiphenylmethylbromi
de) and the like.

A preferable example of the perfluoroalkyl sulfinate used
in the method for producing the
arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [4] of the present invention is a metallic salt
of a C1-C8 perfluoroalkyl sulfinic acid including, for example,
a trifluoromethyl sulfinic acid, a perfluoroethyl sulfinic acid,
a perfluoropropyl sulfinic acid, a perfluoroisopropyl sulfinic
acid, a perfluorobutyl sulfinic acid, a perfluoroisobutyl
sulfinic acid, a perfluoropentyl sulfinic acid, a
perfluoroisopentyl sulfinic acid, a perfluoroneopentyl
sulfinic acid and the like. An alkaline metallic salt and an
alkaline earth metallic salt can be exemplified as the metallic
salt, however, the alkaline metallic salt such as sodium and
the like is preferable.

It 1is preferable for the nucleophilic substitution
reaction of the aryl halomethane and the perfluoroalkyl
sulfinate in the method for producing the

arylbis(perfluoroalkylsulfonyl)methane represented by the
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acid, a perfluorobutyl sulfinic acid, a perfluoroisobutyl sulfinic acid, a
perfluoropentyl sulfinic acid, a per f | uor oi sopentyl sulfiyqﬁna@b@5 a
perfluoroneopentyl sulfinic acid and the like. An alkaline netallic salt
and an alkaline earth netallic salt can be exenplified as the netallic
sal't, however, the alkaline nmetallic salt such as sodiumand the like is
preferable. It is preferable for the nucleophilic substitution reaction of
the aryl hdPBRELAaRETEHAAt hé] pef fthermrgsgnt igwenitiane tonbeheomdubbddf or

roduci n e ryl.is(perflugroal Kyl sul fonyl)nethane represented by the 29
25 May Zgogggaer?é%rrﬁlbﬁioo(r'ﬁﬁhﬁrﬁgf ¥ %/W:L"}?rt lrifﬂw}‘é?i?ia&?f tlﬁul%§°§6nﬂﬁet ed

I n a condi pko i Nyaryl Y, rfsl a C
synthesizegéaﬁygﬂﬁ%gﬁag?f?gi%Ag§?bf%$%é§anpyg,fE%Jﬁgg%ﬁgg’ ﬁﬂd%r%F%?glux
using a soumdar wefhusruwihboatsdepr 8ANC@0ki thotdt 8huShrekénks of
preferable for the nolarity of the aryl halonethane in the reaction system
ment i oned &bE§R&adyse 012 1soprefemabded foor thee muekdrtitor azfl kijhie sat-§lnat e

L fluoropet hane sulfinate to be used 1.0 to 1.5 equival ent

3§fgh?? Zggéggéﬁ%éagﬁob? hg YT VA ity STy e Henee aPYP  tRaP8Rt hane.
In additiope ghemnma sat @blési:héspé@fﬁuof@%lk’ff Al1£ L @E&gﬁ ago%@({dﬁ&rln ng ‘an
di de, odi de an

| odi de such as tetrabutyl anmonium 10 potassi um i odi e like

i s preferabréflTbeomabhane stlfhratectdabystsesiolbe tsel. 5 SeqiiDratx@opl €, 2
to 20 nol d, _Breferably 5 to 10 nold to the aryl hal onmethane. Further,
acet oni tri Y@19RFopPEREELALLY APPRENEt Banguiviatienhroptalkt ante the arkk can

0e 31 ven, Aa FuAPhaRa " 1IIGAQINAN LN Sacdiyod' BsRIALET Wb 82°

propionitrilTe 1n view of the appli cabiFTi
a catalyst comprising an iodide such as tetrabutyl ammonium
iodide, potassium iodide and the like is preferable. The amount
of these catalysts to be used is, for example, 2 to 20 mol%,
preferably 5 to 10 mol% to the aryl halomethane. Further,
acetonitrile, propionitrile, nitromethane, nitropropane and
the like can be given as examples of the solvent, however, it
is preferable to use propionitrile in view of the applicabiliity
of the polarity and boiling point.

The synthesis reaction mentioned above is preferable to
be conducted by heating under reflux in a dry inert gas
atmosphere, such as in an argon or nitrogen atmosphere. It is
preferable for the reaction to be conducted by heating under
reflux at 80 to 150°C, preferably 100°C to 120°C for 12 to 48
hours. Examples of the methods for purifying the arylmethyl
trifloneobtainedbythesesynthesisreactionsare,forexample,
a method wherein the reactant solution obtained by reacting
under the condition mentioned above is filtrated to remove salt,
followed by a silica gel column chromatography using hexane and
ethyl acetate (EtOAc) as a developing solvent, and a

recrystallization operation using hexane and toluene, or the

30



of the polarity and boiling point. The synthesis reaction nmentioned above
Is.preferable to be conducted by heating under ref | ux |£15g4acy'>éolo ert gas
at nosphere, such as in an argon or nitrogen atnosphere. It is” preferable
for the reaction to be conducted by heating under ref lux at 80 to 150 C
preferably 100 C to 120 C for 12 to 48 hours. Exanples of the methods for
purifying the arylnethyl trif lone obtained by these synthesis reactions
are, for exiagl e, a nethod wherein the reactant sol ution obtained by
reacting under the condition nentioned above is filtrated to renove salt,
foll owed by a siNéxtfa gel thel umamtitdsdipegfaployoadkyy sid fany 13 me t hatnlay |
acetate (Et OAc) as a devel oping solvent, and a recrystallization operation

usi ng hexdf® R4 OXetheraeterad Lormypha iGdSCPPk'éE D&é@f‘?c‘fﬁ%é’y Ithfe I
- t eneral. . fornul a
o L4k AT LTI B BVl

aryl met hylrpgyifd dpH el K yd w8 o i desask {0h tde apyt! BAPBnkbkagdP St uti on
reaction of aryl hal omethane and perf |uoroalkyl sulf inate with a

depr ot onatRegf layarmaldkypsu if hga t awidhgadieprotbah t donaa get alcomprdaling
followed by the reaction. of the netallic_salt of _
aryl net hyl Prflgw?&ﬁ&av‘ﬁgfl%u‘?lf Ghaetddildicngaliv t Fo bl eed IRb e rgrctdononi ¢

acid anhyqjd dene HQWweyeiict NeX i%ﬁpoa%?ﬁb%%ébgée%%ﬁ%&%&%&ﬂy&%u&%%ﬁg

deprotonation agent nmentioned above, _ sTan~organi ¢ netal or
a netall iobtssilriedaviol aa deprElwsdiangyact s@Nfoc aldaild nanha-aliel.c sal t

and al kaline earth netallic salt of lower alkyl, nore specifically, t-BuLi

and t - BuMJQWeYAT .pEbeEe disl §o par tdeadpin Fireitatton hertheydppebéoablitdoexanypl e

of the agent mentioned above, as long as it is an organic metal or a
metallic salt having a deprotonating action. An alkaline
metallic salt and alkaline earth metallic salt of lower alkyl,
more specifically, t-BulLi and t-BuMgCl can preferably be
exemplified. Further, a preferable example of the
perfluoroalkyl sulfonic acid anhydride mentioned above is a
Cl-C8 perfluoroalkyl sulfonic acid anhydride including a
trifluoromethane sulfonic acid anhydride (T£,0), a
perfluoroethane sulfonic acid anhydride, a perfluoropropane

sulfonic acid anhydride, a perfluoroisopropane sulfonic acid

anhydride, a perfluorobutane sulfonic acid anhydride, a

perfluoroisobutane sulfonic acid anhydride, a
perfluoropentane sulfonic acid anhydride, a
perfluoroisopentane sulfonic acid anhydride, a

perfluoroneopentane sulfonic acid anhydride and the like.
Among these, Tf,0 is especially preferable.

There is no particular limitation to the method wherein
the arylmethylperfluoroalkylsulfone mentioned above is
reacted with a deprotonation agent such as alkyl lithium, alkyl

magnesium chloride and the like and a perfluoroalkyl sulfonic
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perfluoroal kyl sulfonic acid anhydride nentioned above is a Cl1-C8

per fl uoroal kyl sul fonic acid anhydride including a triflygrﬁﬁygﬂ%@e
sul fonic acid anhydride (Tf20), a perfluoroethane sulfonic acld anhydride,

a perfluoropropane sulfonic acid anhydride, a perfl uoroisopropane sulfonic
aci'd anhydri de, a perfluorobutane sulfonic acid anhydride, a
per fl uoroi sobut ane sulfonic acid anhydride, a perfluoropentane sulfonic

aci d anhydid 1@, ahy@efdd U SOPGH 8NEndULAOM £ &CT 4k anbygrddest g 4
per f | uor oneopent arie sul foni ¢ aci d anhydride and the Tike.~ Anmong tshese,

Tf20 is egpeched | y preferabl @hi€here is no paréasul ar |imtatipgoducd he
nmet hod wherein the arﬁ al kyl sul fone nentioned above is

] Ing%%ylperfluoro

react ed widFyEoHe(Re¥ ToR kgl ansd Jaetiiang |t hi uPchl kyl  nmEghesi um
chl ori de and %he I k nd a rfluar albyl | fonic %éIZ k%y 2005 acid
anhydri de Ut bla%J tl’fffzﬁloa]?lod“%%ﬁlﬁef?ory h"k?fFSlaé‘f #84; eaEi tHod h can
produce afid 1 s( p@,?febeaeiealé%@ﬁé‘sonyﬁéﬂ&&@?n%o?u%keﬁﬁple- _a_methad
aryl bi s(trifluoromethylisul fonyl)methane and the [ike at a high vyield.
Speci fi c extsamd &s annatyiiee t iyl pexfhpd woa Ekylkedlifbnevaeich 8s arylmethyl
aryl met hyl per f1 uoroal kyl sul fone such as arylnmethyl triflone and the |ike
i s di ssol Vigtt§IPne sardetheslidkead sy digiselivipdetifera apelvaet| sReh aisk\a
lithiumis fg@ﬁiﬁ 7{ ' % sol t. s reacted f % t o %g, I nut es,
t hen Tf 20 c|1s a e%'&é %PS % %Ei}écgdt %{gﬁy%olir%':i&m_ ?Sra(%{ef _af Fl_ r?’ at’S% oom
tenper at urgs 1 vk 13 PEAGOEE WY 8 tb abkii ndBE9eHHeN oRlPnisdgqhsaadded at - 78
Cto react for 30 mnutes, then reacted at 0OC for 30" mnutes, and Tf20 is
added at -tT8Crsfacdrlonhbo rssastti dortd treedchotdins alt roofd temperature: and

a method wherein alkyl magnesium chloride is added at -78°C to

react for 30 minutes, then reacted at 0°C for 30 minutes, and

Tf,0 is added at -78°C after the reaction to react for 1 to 2

hours at room temperature, and the like. However, it is

preferable to repeat said operation multiple times, in view of

the increase in yield.

Further, in order to obtain an
arylbis(perfluoroalkylsulfonyl )methane such as
arylbis(trifluoromethylsulfonyl)methane at a high yield, it is
preferable to react 1.7 to 2.4 equivalent weight of an organic
metal such as alkyl lithium and the like or 1.0 to 1.2 equivalent
weight of a perfluoroalkyl sulfonic acid anhydride such as T£,0
and the like with the arylmethylperfluoroalkylsulfone such as
arylmethyl triflone and the like. For example, in the case
where t-BuLi (1.2 equivalent weight) is used for a benzyl
triflone, since.phenylbis(triflyl)methane is a much more
stronger acid compared to the benzyl triflone, the
phenylbis(triflyl)methane produced is immediately
deprotonated by the lithium salt of the benzyl triflone, the

phenylbis(triflyl)methane becomes a lithium salt, the lithium



hours at roomtenperature, and the |ike. However, it is preferable to
repeat said operation nmultiple tines, in viewof the in £35e 56 I el d.
Further, in order to obtain an aryl bis(perfluoroal kyl sul onfﬁ)nepﬁane such
as arylbis(trifluoronethylsulfonyl)nethane at a high yield, it is
preferable to react 1.7 to 2.4 equival ent weight of an organic netal such
as alkyl lithiumand the like or 1. 0 to 1. 2 equivalent weight of a

per fl uoroakkyt o3utheYrendAid sqtIMdnyd9 mettanasodtaied dndcbivertka st th the
aryl met hyl perfl uoroal kyl sul fone such as arylnethyl triflone and the |ike.

FO[) exalrrplm,phemthrme'eriﬁ\lleneter& Byl theqreact ton wetlyhT¥.Q.s theed for
a benzy triflone, since phenylbis(triflyl)methane js a nuch _nore
stronger de9HaEonp&REdCto t¥e behB§I tPFPF@ﬁe, t?ﬁ}fione and  the

phenyl bi s(trifl | Syl Lat ateg by e
l'ithium sa?l?ewi/%%g{)g%{z]%ﬁ rl o%‘e% Phgmgherﬁ%ﬁos%%ﬁ%l%) liirétg!Flanael{(%ecornes
a |'thlwﬂéﬁﬁ$1aIWﬁiﬂI&'Hﬂbﬁﬂtz%ﬂWWhgogﬁeﬁ9hbi§ﬁtEmElyl)methane is
phenyl bi s(tritlyl)nethane obtained is converted to a

phenyl tri s§ynthé¢gijedt hdvaevert, hénrigecthoe whete Bf.20equhealeptarekddtt o of

the benzyl triflone and the phenyltris(triflyl)nmethane becones
appr oxi mat@fy £-Buldnd 1gn| yeed it £PE anthft %)‘entzm:} frPffone, the

pheny! bi S(SELEL¥b FEHRRER fne SN G006 a UG o Uil G35, er e 2. 2

equi val ent IS use or th triflone; the

phenyl bi s(4&nafthy pémifRre 1Pl eddcadqhsn Heps o1 vaby ednleriteluts a 1artdide
benzyl trif lone is quantitatively converted to a lithium salt of
phenyl bi s($alt| 9f)peenphlels Honkflyl ) nethane case where a

However, in the case where a
pentafluorophenylbis(triflyl)methane is produced by using a
pentafluoromethylbromide, a
pentafluorophenylbis(triflyl)methane and a 4-tert-butyl-
2,3,5,6-tetrafluorophenylbis(triflyl )methane are both
obtained at aratioof 1:1 (45% yield, respectively). Therefore,
in this case, using 1.0 equivalent weight of t-BuLi and 0.5
equivalent weight of T£,0 completely suppresses the production
of 4-tert-butyl-2,3,5,6-
tetrafluorophenylbis(triflyl)methane, and a
pentafluorophenylbis(triflyl)methane with Tf£,0 as a base can
be obtained at a high yield.

In the metallic salt of the
arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [6] of the present invention [sometimes
referred to as metallic
arylbis(trifluoromethylsulfonyl)methidel], R? shows a
substituted or unsubstituted aryl group, Rf' and Rf’ are
independent to each other and show a perfluoroalkyl group, M

shows any one of the elements selected from alkaline metallic
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pent af | uor ophenyl bi s(triflyl)nethane is produced by using a pent

afl uoronet hyl brom de, a pentafluorophenylbis(triflyl)netpgq&iag%og
4-tert-butyl- 2,3,5,6-tetrafl uorophenyl bis(triflyl)methane are Both
obtained at a ratio of 1: 1 (45%yield, respectively) . Therefore, in this
case, using 1.0 equivalent weight of t-BuLi and 0.5 equival ent wei ght of
Tf 20 conpl etely suppresses the production of 4-tert-butyl-2,3,5, 6-

tetrafl uor bi VELY. n . .

pent af | uor%%ﬁ‘gegg/q b%‘%%”%y‘%%rr#e}f h%%gﬁ\t}\nifa; hg]llfgﬁ%fnéé tar%%ssletic%rﬁ " tea 1o Si ned
at a hi gh gfieledht | it diEt &difarsidlnt, Hid he1ead, arsenic, antimony,

aryl bi s(perfluoroal kyl sul fonyl ) nmet hane represented by the general formula
[6] of thédimmsdnori bekhirimm | sorkeni siesws reehameed ¢t vadseneqaalito the

aryl bi s(trifluoronethyl sul fonyl)nethide], R2 shows a substituted or
unsubst i t fed@ngey PfgMoghemest - aH&er'Zeéﬁ@Pl?ﬁd‘éEeﬁ}él%rﬂ‘e?%l SRECRHAE and

show a perfl.ugr Kyl t | nt, cted
oW 2 P 0N SRR A RPE R RS IS AR ©

el ement, tHANSkAmSTe MBI RENLEfie RIIBNG e Béhd O s UGS AR M1 uld,Nsod £af,
arsenic, antinony, bisnmuth or tellurium and n shows a nuneric val ue equal
to the vaodassigin, M etilehdinm, Heeeluaxamyd eSrehctingm :neabkatprei esmanith

metallic aryl his(trifluoronethylsul fonyl)nethide include, for exanple:
al kal i ne MRERALLIC oPLABARE si}’c‘ﬁl ads| ik 1gpdi BAINGHIHRsi GRL di um

cesi UM and d NGl o2 kah AR AR FELALLE£ofhRIENY SUERASE Hd U

n'agnesi um cal Clum strontium arium and radi um transition ne C
el ement s s$ch scandium, yttrium, lanthanum, cerium, praseodymium,

neodymium, promethium, samarium, europium, gadolinium,
terbium, dysprosium, holmium, erbium, thulium, ytterbium,
lJutetium, titanium, zirconium, hafnium, vanadium, niobium,
tantalum, chromium, molybdenum, tungsten, manganese,
technetium, rhenium, iron, ruthenium, osmium, cobalt, rhodium,
iridium, nickel, palladium, boron, aluminum, platinum, copper,
silver, gold, zinc, cadmium and mercury; silicon; germanium;
tin; lead; arsenic; antimony; bismuth or tellurium. Among
these, lithium, scandium, silver, silicon and the like are
especially preferable.

The R? in the formula [6] mentioned above is the same as
the R’ represented by the general formula [4] in the method for
producing the arylbis(perfluoroalkylsulfonyl)methane of the
present invention. The Rf' and Rf’ in the general formula [6]
mentioned above is the same as Rf' and Rf?’ din the
arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula {1] and [4] of the present invention.

Specific examples of the metallic
arylbis(perfluorcalkylsulfonyl)methide of the present

invention include, for example, a metallic salt of
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as scandium yttrium |anthanum cerium praseodynm um neodym um _
prenet hi um samarium europi um gadolinium terbium dys% q,?]al “@oo@c’l m um
erbium thulium ytterbium lutetium titanium zirconium af rii-um
vanadi um niobium tantalum chrom um nolybdenum tungsten, nanganese,
teéchnetium rhenium iron, ruthenium osmum cobalt, rhodium iridium

ni ckel , palladium boron, alum num platinum copper, silver, gold, zinc,

cadm um ARSI SRTIEN VY diglend euggale: )

bi smuth or t ese,’ m ~ scandium iliton and

the |ike arsphtgsaanisAldns mrafaetblage, TheaR2 hathhe:itor myhac[ 6] ofent oned
above is th?same as the R2 represented by the general formula [ 4] in

t he net hoddriythypitudUdinid lyile merthlabies ( per f medraddliky| sadftonydf) met hpne- of t he

[ [ ' Rf2 in the general fornmula [6 nment i oned
Phove i s thMashy Lahiaiogsd tras 1od impehand . A metallic. salt Of 4-

T o PSR SRR AR S SRR Y o Ve Y e 2
aryl bi s( perff | uer calbew (swifFanyirbrethiydg pa ngh%igr(%&%rﬁlyl' YR HARN | ngl ude,
for exanple, a netallic salt of 34 25 F/ay 005 phenyl bi s(triflyl)methane, a
metal |ic $w@taldiicp- saaphtof| mes(ﬁaﬁlquﬁowsz(atftgf_?ﬂil)mﬂﬁﬁe pf dl-
e BRI 2L TSt 2,5,
e T R P
pent af | uortdyeisenylthesi¢ tallic )smattmBaichdas 1lithium salt, scandium salt

and the like are preferable, and the scandium salt and lithium

salt of pentafluorophenylbis(triflyl)methane and {4-

(pentafluorophenyl)-2,3,5,6-

tetrafluorophenyl}bis(triflyl)methane are especially

preferable in view of the catalytic activity and the like.

As to the method for producing the metallic
arylbis(trifluoromethylsulfonyl)methide of the present
invention, for example, the reactions of the
arylbis(trifluoromethylsulfonyl)methane of the present
invention mentioned above can be given as follows: (1)
neutralization with a hydroxide of a metal, (2) reaction by
heating under reflux with a salt or an oxide of a transition
metal, and (3) reaction with a silver carbonate under shade.
Further, another method which is the exchange reaction of metal
species, can be exemplified, wherein a metallic salt such as
a silver salt of the arylbis(perfluoroalkylsulfonyl)methane
represented by the general formula [4], and a halide of a metal
of different metal species are reacted. Specific examples of

the hydroxide of the metal in the neutralization in (1)

mentioned above include the hydroxide of alkaline metal such



nmetallic salt of {4-(pentafluorophenyl)-2,3,5,6-

tetrafl uorophenyl }bis(triflyl)nmethane, and the |ike. Am)ng5 &Qe 05the
nmetallic salts such as lithiumsalt, scandiumsalt and the Iike are
preferable, and the scandiumsalt and lithium salt of

pent af [ uor ophenyl bi s(triflyl)nethane and (4- (pentafluorophenyl)-2,3,5,6
tetrafl uorophenyl)bis(triflyl)methane are especially preferable in view of

the cat al yisi I tiefuw hiydrarddehesdd e hydeok@abhdBbRad s G HFOQYIGIdYY the
metallic aryl bis(trifluoronethylsulfonyl)nmethide of the present 1nvention,

for exanpRad tthe rhedndpide oLt hdkaddpkbiesitthi frhetoabnetbil fau: }‘dﬂl}dﬁﬁ; hane
of the present .invention mentioned above can be given as follows:
neut r al Pzgy% S*%%h a hydroxi de?of a nete¥hod2) reawhpsgibBy heatsiadg under

| ' | L met al., d (3)_reaction
W th B o Podeoassaet B0 Ry ey T oh gk RangCl BE: Mihod RRRERY ot he

exchange de@ehitaonoisnbdfdtted Bt a9 miaktes e¥esPLif 16thoyhens hidngetallic
salt such as a silver salt of the aryl bi s(perfl uoroal kyl sul fonyl ) nmét hane

r epr esent BFPYuEIRN yhpErAP the Myidroxidies of ditbse haltade afe aimsioalvedof

different ;netal species are reacted. Specific exanples of the hydroxide of
the metal 'n 3 hé’oﬁgﬁflfalﬁ i Bf iq?e(tf)iplefﬁﬂﬁli' oRB4 abf e L@ .udear hoe

[ 1 ; 0 I t.hi um hydr oxi de,
CoGi m hycrompLELbAe AL bainpdo s BY A% of (S PHAUEISEIRE | e

earth metdkasathias nestial um thy deadtdon By Rl HOth PhefRinreaidx in (2)
aryl bi s(trifluoronethyl sul fonyl)nethane of the present invention is

reacted fBEREHORPALRRRVE plnsdrde ot danthangicdgnetallic salt such as

the chloride and the like of lanthanum and cerium, and scandium
oxide such as Sc,0, and the 1like. A method wherein heating under
reflux in the aqueous solution is conducted for 10 minutes to
over 10 hours can be exemplified.

The R? and Rf? and Rf? in the
arylbis(perfluoroalkylsulfonyl)methane represented by the
general forumula [4] in the method for producing the metallic
arylbis(trifluoromethylsulfonyl)methide of the present
invention show the same group as that of R? and Rf! and Rf? in
the general formula [6] mentioned above. As a method for
producing an arylbis(perfluoroalkylsulfonyl)methane, the
method for producing the
arylbis(trifluoromethylsulfonyl)methane in the method for
producing the arylbis(trifluoromethylsulfonyl)methane of the
present invention can be applied.

There is no limitation to the catalyst such as Lewis acid
catalyst and the like comprising the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane of the present
invention, as long as it is a catalyst that at least comprises

a metallic salt of arylbis(perfluoroalkylsulfonyl)methane as
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solvent such as diethylether and the |ike, can be exenpl Fglﬁ{ ~Reci fic
{ exanples of the salt or the oxide of the transition metal in the reaction
by heating under ref lTux in (2) nentioned above include the |anthanoid
. metallic salt such as the chloride and the like of |anthanum and cerium
and scandi um oxide such as Sc2® and the like. A method wherein heating
under refdmuacthvehnagdimmse SoFek @behfl@?ﬁdi&ﬁﬂ@ré‘t%h&@ i S forddy Over
10 hours can be exenplified. The R2 an Rf and Rf2 in the
aryl bi s( péF REHGHIaE) 8 gatgdysitnthabie Fipedourd kilghpotlyme rgsemgsaind or umul a

G o—
i ener al, ornmul a |,
o, ooyl R looialh R o8 SRR/ SEIN) L1

aryl bi s( peinf |ty aed kedisld  Onydn b hgeent 88 spBENSHCT 8k ap PIUCT G, e

aryl bis(trifluoromethylsul fonyl)nmethane in the nethod for™ producing the

aryl bi s(t ¥ Iaiarsdrfesiphs asf bayl s neehdma tofl tdte angr Eﬁenlikl_@\@ntpmat@@n be
lied. There is |imtation to the catal yst such as Lewi s aci

2gltoal yst }r?(? s ahhss Cscﬁ{ptri%f,ﬁi{%%@%q‘ﬂqu%ﬂltkﬂsul.fonyl).methane I

aryl bi s( peyahlauqy losul S qg@j)‘npr_t]h% faqd of et N 43S 1 ong

asyit igpa af(ylat al %@@i at | east corrpré)sees&eea&)srrree%%p% i€ sé\et € _S ng

aryl bi s( péefdisorazslds)| sand otlyeyaedhapetRey36ar’d bi¥byisd@0F o A4ithe@is

ingredient. For exanple, a catalyst that is supported on a carrier, a

catal yst tRACHON P&k OF IRl GPHRORBAY gy aduieibyheld andiwath @xaleydenttavi ng a

surface a%%il\é%-tq@iltiyt‘y by maki ng a

The use of the catalyst such as Lewis acid catalyst and

l a solution wherein the hydroxides of these netals are dissolved in a

the like comprising the metallic salt of the
arylbis(perfluoroalkylsulfonyl)methane mentioned above makes
it possible to synthesize organic compounds such as
pharmaceuticals, agricultural chemical, asymmetric catalyst,
various types of functional materials, and the like. A specific
example of said method for synthesizing is a method wherein a
catalytic reaction is conducted under the presence of a catalyst
such as Lewis acid catalyst or the like comprising the metallic
salt of arylbis(perfluoroalkylsulfonyl)methane mentioned
above in an agqueous solution, in an organic solvent or in a mixed
solvent of water and organic solvent. Specific examples of the
catalytic reaction mentioned above include a benzoylation
reaction, a Diels-Alder reaction, an aldol-type reaction, a
Friedel-Crafts reaction, a Mannich reaction, a glycosilation
reaction, an esterification reaction, an ene reaction, a
cationic polymerization reaction, an allylation reaction, an
interesterification reaction, a Mannich-type reaction, a

Michael addition reaction, an acylation reaction, a conjugate
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hydr ophobi ¢ atom ¢ group and a hydrophilic atom c group exist in the

nmol- ecul es, can be given as specific exanples. These cataéfyg,fa? 5?% as
Lewis acid catalyst and the like conprising the netallic salt o

aryl bi s(perfl uoroal kyl sul fonyl ) met hane have a catalytic activity that
exceeds that of the existing Lews acids, and therefore, they can be used
for synthesis reaction of organic conpounds in a high yield and with

excel | ent ad@}elen it yreafelqise of & he dghydrationch ageletii®naci d @at al yst
and the |}ke I Sjn he netallic salt of the arylbis

(perfl uoro%ﬁlﬁ%ﬁlg%ﬁ%#ﬁ StHEH %ﬁ‘te?g?iéanab%\%o 23%lop, r&agtd-on,

synt hesi ze; @ 0gd C1 gegrpounds such as  pharnmaceutical s, agricul tural

chem cal, asymetric catalyst, various types of functional materials, and
the like. A speciie prememtpliavehtdandwirkl hoskr fios eyplidiasd ¥ ifig-tser iret hod
wherein a catalytic reaction is conducted under the presence of a catalyst
such as LéWp=e deit@idgtwl iR ther expvprlek dedomprieveyer hetheesgbbecof ddlet of

aryl bi s( peﬂ&&g){fgl{ k&/sl snuoltf Oﬁé“lnj%tn%&r P]i%gq: gfng%igg‘gig&i\%g%\le i n an aqueous

sol ution, Th an organi c solVv t-98f ‘wat er and organic

sol vent. Spesiple EX@AH18s1f 4l Mat@ldlaili ¢ reaction mentioned above
I ncl ude a benzoylation reaction, a D els-Alder reaction, an al dol-type

reaction, a FriBuelin€rafres redtatbon spedtmuincivasedeténninad Py aeinlgat i on
reaction, an esterification reaction, an ene reaction, a cationic

pol yner i za i YRR iFJT R -+ 0 | y e dh NMRa SPie6it T Ui Waisndetesmdnied it i on

ey AR OREL SR 00, Su0 WS A S Ml

dehydr at i cipge@£ti®N, The chemical shift of 'H NMR was indicated by ppm
wherein a solvent as an internal standard (tetramethylsilane
at 0 ppm) was used. The division pattern was shown as singlet:
s, doublet: d, triplet: t, quartet: g, multiplet: m and broad
peak: br. The “C NMR spectrum was determined by using a Varian
Gemini-300 (125 MHz) nuclear magnetic resonance apparatus, and
was indicated by ppm wherein a solvent as an internal standard
(CDC1, at 77.0 ppm) was used. The F NMR spectrum was determined
by using a Varian Gemini-300 (282 MHz) nuclear magnetic
resonance apparatus, and was indicated by ppm wherein a solvent
as an internal standard (CF,CH, at -64.0 ppm) was used.
High-performance liquid chromatography (HPLC) analysis was
conducted with a Shimadzu LC-10AD instrument and an SPD-M10A
UV detector by using a chiral column (Daicel, AS or OD-H). All
of the following examples were conducted in a glass instrument
dried in an oven, by using a magnetic stirrer. The reaction
product was purified on a Silica Gel E. Merck 9385 or a Silica
Gel 60 Extra Pure by flash chromatography. High resolutionmass
spectrometry (HRMS) analysis was performed with the use of an

instrument of Daikin Industries, Ltd.
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dehydrati on/ condensation reaction, a polynerization reaction and the
| i-ke. The present invention will now be explained further _in oy e details
wi th the exanpl es bel ow, however, the scope of the i nventrof2Y s> bt
limted to the exenplifications. Exanple 1 [Analysis and Material] The

i nfrared radi ati on spectrum was determ ned by using a Shimdzu FTIR-9100.
The '"H NWVR spectrum was determ ned by wusing a Varian Gem ni-300 (300 MHz)
nucl ear magnetic resonance apparatus. The chenmical shift of 1H NVMR was

i ndi cated by ppm wherein a solvent as an internal standard

(tetramet hyXanphee2 bEYOthpesys waf Asgbmeflinel dfviflonepattern was shown as
et: g, multiplet: mand broad

singlet: s, dog%ll t: d, _triplet: t, quartet:

peak: br. The 1 ‘%R/ﬁfsb%%ﬂ%c*/véglﬁé%%Pﬁi%érU} hal efe Bh¥A(il&nmmak ki ni - 300
(125 WMHz) r i nce rat.us, d. was indjcated by ppm
wherein a i%lﬁ'/‘glﬁt gggg%hlbg?érgggﬁggt an a%g'n gor'e gya? 790 gﬁ’n) el \sed.
The 19F N\fropEetitil Ve Jehe) ThAate BYabtt P A1 ah 1634 13097(282 M)

nucl ear magnetic resonance apparatus, and was I ndicate y ppm wherein a

sol vent abm@Qlintshown intTaidar U, WERERCHED]atted4.Ohpat) nyamhdesete £ 1ux
Hi gh-perfoymance | iquid, chromat ography (HPLC) analysis was conducted with

a Shi mdz&iéﬂoiﬁggﬂs?Fﬂﬂﬁﬂ?eﬁﬁdf&ﬁ' SPBrREGRAte) Yiek 2201 VY nthe
e comeB ARGy 300 Dhbleeachlilon 961450012 00, PXATR S8 et ©

conducted in a ass I nstrunent I n an Oven,

stirrer. Tienpemctuns, apioddet FEScOEIsted Lt Siérridiﬁn‘l?flthg- s Gl 9385
or a Silica_ Gel 60 Extra Pure by flash chromat ography. Hi gh resol ut’lon

mass spediridition HRVE)e afangdsi Preatiois: favhathed t erhe pusd fdfedarby

inStrunen%f¥iJ§“kégllnggfﬁéﬁesbh%%aatggraphy (developing solvent:
hexane-EtOAc)orrecrystallizationoperation(hexane-toluene)
to obtain arylmethyl triflone. The yield of each of the
arylmethyl triflone is indicated in Table 1, and the physical
property of each of the arylmethyl triflone is shown below.
Table 1 showed that when sodium trifluoromethane sulfinate
(TfNa) used as an electrophilic reactant as a triflyl source,
and heating under reflux with aryl halomethane was conducted
by using propionitrile as a solvent under the presence of a
tetrabutyl ammonium iodide catalyst, arylmethyl triflone can
be obtained at a high yield than the method of Hendrickson et
al. (Synthesis, 691, 1997).

Table 1
aryl halomethane arylmethy! triflone Lyield (%)]
PhCH,Br PhCH,Tf 94
2-NaphCH,Br 2-NaphCH,Tf >899
1-NaphCH,CI 1-NaphCH,Tf 99
2,4,6-Me,C,H,CH,CI 2.4,6-Me,C,H,CH,Tf 90
4~CF,C4H,CH,Br 4-CF,C4H,CH,Tf >99
3,5-(CF,),C4H,CH,Br 3,5~(CF,),C4H,CH, T 76
. G,F.CHBr C4F OH, TF 89
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25 May 2005 Exanple 2 [Synthesis of Arylnmethyl Triflone] Each of the m xed
sol-utions of aryl halomethyl (10 mml), sodiumtrifluoromethaneqgyl finate
(2.0 g: 13 mmol ), propionitrile (30 nmL) and tetrabutyl amonium i odi de
(0.37 g: 1 mml) , shown in Table 1, were subjected to heating under ref
lux 1in an argon atnosphere for approximately 1 day. After the heating
under reflux, the reaction solutions were cooled to room tenperature, and
were concentrated after renoving the salt by filtration. The crude
products obtained were purified by silica gel colum chromatography
(devel opi ng sol \Bafizyl ﬁE?(ﬁ?ﬁ@DEt(@ﬁt@FnGﬁflr%%#ﬁ?mlwi Uz hwropethenors 6,

(hexane-t N&)qa A0 Qbt &l r t hy. ri.f lLon he.yi el d of each of the
aryl met hylojqure'l 1(31909ﬁ4 i EBI %QEZt g%é?hrlliaﬂlt'e lf,23angltgae bi?f%i c]a‘rzs'prwr?erty of
each of thepar Wamt Byb t6bF1 are, ig plP |0 Wbl £ 514 S AL, when
sodiumtrifluoronmethane sulfinate (Tf “ar%dlgéé\é\é%% an EIGe‘(l:flrﬂ%p S|d'l izgﬁr’eact ant
as a trifl¥yldazclrgr (m,asd) hel iNMR yoDeL, r eBbumHa) tsh-avyé (hal gretdane was

conducted by using propionitrile as a solvent under the presence of a
tetrabutyl anmordi WRARNGAYdEetvd fsiflang| t¥gphthy Inethy L iriflonsbt:ai ned

itgg% " ggbﬁﬁe?ﬁtﬁﬁgﬁépﬁnﬁg(ﬁ@gﬂ{n ﬁ?g;: Eveil |8§’£i‘e[ 3:5&'51? %é‘/; ]h 564 7088
PhCH2Br Ph@i2Tf 94 NrNapb eI BradyNmeGHE T 229 (& NaphiCHICE - NaphGH2TH, 9
2, 4, 6- Me3C6H2CH20 2, 4, 6- Me3C6H2CH2 T 90 4- 014366H4g|42|3r'4- c@&ﬁmﬁ&'%
3, 5- ( CF3) BGEHBZHAB)3, B- $ €FB) 28GM3CER)Tf 7686-7.94 (m, 4H); *C NMR (CDC1,,
125 MHz) §56.3, 119.8 (q, Je = 326 Hz, 1C), 120.3, 126.9, 127.4,
127.5, 127.8, 128.1, 129.2, 131.5, 133.1, 133.6; °F NMR (CDC1,,
282 MHz) § -77.6 (s, 3F, CF;). Anal. Calcd. for C,H,0,F,S: C,
52.55; H, 3.31; F, 20.78; S, 11.69. Found C, 52.51; H, 3.33;
F, 20.81; S, 11.65.
l-naphthylmethyl triflone (l-Naphthylmethyl Triflone):
IR (KBr) 1510, 1358, 1223, 1200, 804, 776, 658, 486 cm™'; 'HNMR
(CDC1,, 300 MHz) § 4.99 (s, 2H), 7.53 (dd, J = 7.8, 8.4 Hz, 1H),
7.62 (4, J = 7.8 Hz, 1H), 7.58 (ddd, J = 0.9, 6.9, 8.3 Hz, 1H),
7.65 (ddd, J = 1.5, 6.9, 8.4 Hz, 1H), 7.93 (dd, J = 1.5, 8.3
Hz, 1H), 7.98 (A4, J = 8.4 Hz, 1H), 8.04 (dd, J = 0.9, 8.4 Hz,
1H); C NMR (CDC1,, 125 MHz) & 53.0, 119.2, 120.0 (g, J, = 326
Hz, 1C), 123.3, 125.3, 126.5, 127.5, 129.0, 131.1, 131.5, 132.3,
134.0; '"F NMR (CDC1,, 282 MHz) §-78.1 (s, 3F, CF,). Anal. Calcd.
for C,,H,0,F,S: C, 52.55; H, 3.31; F, 20.78; S, 11.69. Found C,
52.53; H, 3.29; F, 20.75; S, 11.73.
2,4,6-trimethylphenylmethyl triflone (2,4,6-
Trimethylphenylmethyl Triflone): IR (KBr) 1358, 1206, 1117, 864,
619, 550, 500, 469 cm™; 'HNMR (CDCl,, 300 MHz) §2.29 (s, 3H).
2.43 (s, 6H) 4.62 (s, 2H), 6.96 (s, 2H): "’C NMR (CDC1,, 125 MHz)

6 20.3, 21.0 (2C), 49.8, 117.0, 120.0 (q, Jer = 326 Hz, 1C, CF,),
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C6F5CH2Br C6F5CH2Tf 89 39 25 May 2005 Benzyl trif |lone (2-Benzyl Triflone; J.
Fl-uorine Chem 66 , 301, 1994) : IR (KBr) 1362, 1347, 1223,4:119%,51188,
1125, 776, 698, 640, 525, 507 cm'; '"H NWMR (CDC 3, 300 MHz) 4.48 (s,
2H), 7.42-7.47 (m 5H); 19F NWR (CDC 3, 282 MHz) 6 -77.6 (s, 3F, CF3).
2-napht hyl mrethyl trif |lone (2-Naphthylnmethyl Trif lone): IR (KBr) 1358,
1345, 1221, 1194, 1125, 831, 756, 658, 608, 486 cm1l;, HNWMR (CDC 3, 300
Mz) 6 4.83S (26). ¥3807(¢RC) g 9.8, "FNMR (EDC1H) 2827MB4)70 5&M 2H)

7.86-7.94 - 13C ( . 125 Mdz) 656.3. 119.8 (g, JCF = 326
Hz, 1C), 1(%] ﬁlfg’é: fngr, %'5,f°f29?@,21302§8'?51,%2"9?-26,2:1 . B-9233. 1,
133.6; 19F \MR. 46P9,312.882 Mdindc- 45 655y 3F53GF8) - Anal. «Caled. . for
Cl2HOO?F3S:” C,  52.55; H, 3.31: lgécég?)?g;a('sf{'%l. gg.gFgﬁﬁg%c,s%.zs%ﬁ'H,
3.33; F, 20.814-$trifl@6romehyht)phnbemglhgikhili f | onetfils Napdt hyl mytshyl
Triflone): IR.(KBr) 1510, .1358, 1223, 1200, 804, 776, 658, 486 cm: 'HNMWR
(cDd 3, 383 TNfAIoFomedsYdd phenylmethyd (Rpifileney: 8, SgnthekisiH) 691,7. 62
(d, J = 7. . dd,. 1 = , 8 . 1H , 7.65 (ddd, J
= 1.5 6. 91,%92.2)4 %?‘E‘Eﬁz’%%g ?lci’df,]lu 122?.’5?2393 1}%&‘&1%2'*1?' B5Pg 6848, J =
8.4 Hz, 1B13, cAQ4HMER (Lre1), %08 IH) o1 3, 112 ) 6
53.0. 119.2. 120.0 (q, TF 8 ﬁg{zwi?:)‘l %?)25?3%’2\‘!?53,(551%:5‘? 1 7M¥
129.0, 13423, 2H31. §.7232d3, J 434, 0; HA9F2KMNR CEDGMR, (8B MHD8 BB )L 5(S. 3F,

CF3). Anal lcd. _for CI2HOORPF3S: C, 52.55: H, 3.31; F, 20.78; S, 11.609.
Found C, -%3933?%, 3%.'25?3 - X0t (%5 3R, )2, 4, 6-tri met hyl phenyl met hyl

O L TR IR AR A
3H) Bis(trifluoromethyl)phenylmethyl Triflone): IR (KBr) 1376,

1362, 1277, 1175, 1117, 918, 910, 669 cm™; 'H NMR (CbC1i,, 300

MHz) 64.60 (s, 2H), 7.91 (s, 2H), 8.01 (s, 1H); '*C NMR (cbcl,,

125 MHz) 8 55.0, 119.6 (q, J, = 326 Hz, 1C, CF,), 122.6 (q, Jg
= 272 Hz, 2C, 2CF;), 124.2 (septet, Jer = 4 Hz, 1C), 126.1, 131.3
(2C). 132.9 (q, J, = 34 Hz, 2C); F NMR (CDCl,, 282 MHz) & -
77.4 (s, 3F, CF,), -64.3 (s, 6F, 2CF;). Anal. Calcd. for
C,H,0,F;S: C, 33.53; H, 0.84; F, 47.74; S, 8.95. Found C, 33.48;
H, 0.91; F, 47.87; S, 8.89.

Pentafluorophenylmethyl triflone
(Pentafluorophenylmethyl Triflone): IR (KBr) 1509, 1374, 1210,
1121, 995 cm™; 'HNMR (CDCl,, 300 MHz) 54.64; *C NMR (cbcl,, 125
MHz) 844.3, 100.0 (dt, Jee = 4, 17 Hz, 1C, ipso-C), 119.5 (q,
Jer = 326 Hz, 1C, CF,), 137.9 (d, J, = 251 Hz, 2C, 2m-C), 142.8
(d, Je = 258 Hz, 1C, p-C), 145.9 (d, J, = 252 Hz, 2C, 20-C);
“F NMR (CDC1,, 282 MHz) §-160.0 (d, J = 15.2 Hz, 2F, 2m-F), 149.0
(s, 1F, p-F), 139.4 (d, J = 15.2 Hz, 2F, 20-F), -78.3 (s, 3F,
CF,). Anal. Calcd. for C,H,0,F,S: C, 30.59; H, 0.64; F, 48.38;

S, 10.21. Found C, 30.49; H, 0.73; F, 48.37; S, 10.18.



2.43 (s, 6H) 4.62 (s, 2H), 6.96 (s, 2H); "C NWR (CDO 3, 125 MHz) 6 20.3,
21.0 EZC),H219.8, 117.0, 120.0 (q, JCF = 326 Hz, 1C, CF3), 24042p May 2005
129.9 (20, 139.7 (20, 139.8; 19F NWR (CDO 3, 282 MHz) 6 -79.7 _(s, 3F,
CF3) . Anal. Calcd. for CL1HI3X2F3S: C, 49.62; H, 4.92; F, 21.40; S,
12-04. Found C, 49.58; H, 4.53; F, 21.35; S, 12.06.
4-(trifluoronethyl)phenyl net hyl tl’lf| one (4- (Trifluoronethyl)phenyl nethyl
Trifl one; Fgﬁm%% dFxamipggipn: oR (Wmp) Meed 130k, B3dithekdkingl 144,
1121 855, 5 rp]) thN (cbA 3, 300 MHz) 64.53 (s, 2H), 7.58 (d,

J =80 H ‘59’%’26(&“? Hz, 2H); 19F NVR (CDO 3, 282 M) 6 -77.5

3F, CF3), -6h yaF CE3bne 3 Babheqt£hd aﬁﬁ?ﬁ YR 4Lhyl
'Efl fl one (3) 5 Bi s((?t?rbl(e]?llzuorgﬁet hylnfphgn?ll met h rbr;tﬁ ne%l: I(Qﬁl@%%f?)?&
1362, 127M™aslti5solyed 1918 etdilethe® ¢BmL) Hﬁuulis(wﬂlaioﬁ%s Mdo1 - 60

7,91 (s, 2H), 8 01 1H); 13C NMR (CDO 3, 125 MHz) 6 55.0,
(1?9. éH%Eq, > %n a@eé:mtflmﬂzz gapdvalent welqgit Hrl . LEMAAOFDE |

1 2Q0), . 132.9 (g, JCcF = 34
e, 205 1 9-?%%@ gt o pphE ant; so3dt fonde %mﬂs by For,
2CF3). Anal.5 Gwad. fiext, GOEBOARIS: éﬁs W, 33 sd*m:% §4 aaged Be 8 95
Found C, 33.48; H, 0.91; F, 47.87: 8.89. Pent orop enyl net hy
triflone qqnmmﬁthm o@ﬁertweneltdwd:tﬂ'mnfbome):ioth(atﬁBr ¥alg8q, 437400:210,

1: HNMR MHz) 64.64; 13C NVR (CDC13, 125 MHz)
é31z2113 9&1)8&%%‘19(‘3& t“fc?ﬁ( an t‘ie/ Sr%lutfc?)n WaSofuytherosireed fxgr 1=hops . Hz 1C,

73 | 3l et oy b ghogblen s e o S o

(d, J = 1%a3 Heutia)li28dF) and16Ref) washed with hexane. These aqueous
phases were acidified with 4 M of hydrochloride, and were twice
extracted with diethylether. The organic phase was dried,
filtrated and concentrated with magnesium sulfate to obtain
phenylbis(triflyl)methane [PhCHTEf,] as a solid (79% yield).
However, only a small amount of phenyltris(triflyl)methane
[PhCTf,] was produced. Meanwhile, the same reaction as
mentioned above, except for the use of 1.1 equivalent weight
of t-BuLi instead of 2.2 equivalent weight of t-BulLi, was
conducted, and the yield of PhCHTf, was 6% and that of PhCTE,
was 46%.

Example 4 [Synthesis of Arylbis(triflyl)methane]

Each of the arylmethyl triflone (0.5 mmol) obtained from
Example 2 were dissolved in diethylether (3 mL), and their
solutions were prepared, respectively. These solutions were
cooled to -78°C, then added with 1.1 equivalent weight (0.55
mmol) of t-BuLi (0.34 mL, 1.6 M pentane solution), and were
stirred for 10 minutes. Next, Tf,0 (46 pL, 0.275 mmol) was added,

the temperature of the reaction solution was raised to room
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(s, 1F, p-F), 139.4 (d, J = 15.2 Hz, 2F, 20-F), -78.3 (s, 3F, CF,) . Anal.
Cal.cd. for CBH2O2F8S: C, 30.59; H, 0.64; F, 48.38; S, 10, 21y, Foupd C,
30.49; H 0.73; F, 48.37; S, 10.18. 4 1 25 May 2005 Exanple 3 T Exam nati on
of the Method for Synthesizing Arylbis(triflyl)nethane] The benzyl
triflone obtained fromExanple 2 (0.5 mmol) was dissolved in diethyl ether
(3 m), this solution was cooled to -78 C, then added with 2.2 equival ent
wei ght (1.temparaburs. apdpgpe folabien was furyheanshhered| £@¥ ohhourand was
stirred f 0.5 hour. Next ,affer Tf20 (46_L, ~0..55 nmol s, added,, the

t enper at u?&f%"afr 938'?#8%0 eoiéé%{%?l?Sﬁagﬁ&séq é?beﬁ'tldiﬁgm‘)’?ggﬁiér’” . and
the sol uti@y, s¥amby} el -mir{ (893440 11 NOWpentHASEOUGRE b)) iRt 86a4R> added
to stop the reaction, the solution was neutralized, and then washed wth
hexane. Thesktheudus ionese s tieredaboxlilDinethwidd. 4 SMbafegupaitaghl Of jode, and
were twice extracted with diethylether. The organic phase was dried,

filtrated Efd Péon@edl? Mnal Wvas Addedsithe Semperatugeonf die reaction

phenyl bi st r4.fJ.yl t h PhCHTf 2 s a solid (79%yj.el d). wever, only
el 1 a2 FREnSRErPE(te (nin FRuBRERS Rebn et Ro o 1 SRR e
Meanwhi | e, edfithesa iR 172841 FOR AhoufBNt TRERY AbAVE waXaBBbal 06 dd s of 1.1
equi val ent weight of t-BuLi instead of 2.2 equival ent wei ght of t-BuLi,

was conduwdasdticnd thiee spileltd oaf wRh Gt Brahtz 684 aanid titedn ofa el fvd thhas
46% Example 4 [Synthesis of Arylbis(triflyl)nethane] Each of the
aryl net hyR&%31%q -oneTRe5e saghBPYSoPDASHSEd 9% ackahpled2 widhe 4i ¥s@fved in

di et hy! et hefadgiioes 10 diltf! ferd ObH1EO"Ex1EEEBACRALA asbtMRAL LG Y-
These sol ut’ions were
The organic phase was dried, filtrated and concentrated with
magnesium sulfate to obtain arylbis(triflyl)methane as a solid.
No further purification was needed. The yield of each of the
arylmethyl triflone is indicated in Table 2, and the physical

property of each of the arylmethyl triflone is shown below.

Table 2

arylmethyl triflone arylbis(triflyl)methane [yield (%)]
9-NaphCH,Tf 2-NaphCHTY, 84
1-NaphCH,Tf 1-NaphCHTf, 98
2,4,6-Me,C;H,CH,Tf 2,4,6-Me,C,H,CHTY, 89
4-GF,C,H,CH,Tf 4-GF,C,H,CHTY, 87
3,5~(CF,),CeH,CH,Tf 3,5~(CF,),C4H,CHTY, 75
C4F CH,Tf G4F,CHT, 45

Phenylbis(triflyl)methane (Phenylbis(triflyl)methane;
J. Org. Chem. 38, 3358, 1973; Heteroatom Chem. 5, 9, 1994): IR
(KBr) 2950, 1381, 1242, 1219, 1184, 1102, 806, 695, 660, 608,
585, 507 cm™'; 'HNMR (CDC1l,, 300 MHz) 6 5.97 (s, 1H), 7.54-7.68
(m, 5H); “C NMR (CDC1,, 125 MHz) 580.7, 119.3, 119.3 (g, J,=329
Hz, 2C, 2CF,), 130.0 (2C), 131.8 (br), 132.9 (2C); *F NMR (CDhC1,,

282 MHz) -73.8 (s, 6F, 2CF,).
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cooled to -78C, then added with 1.1 equivalent weight (0.55 mol) of
t-BuLi (0.34 nL, 1.6 Mpentane solution), and were stirred faor JQ.m nutes.
Next, Tf20 (46 PL , 0 . 275 mmol) was added, the tenperature ‘of the
reaction solution was raised to room42 25 May 2005 tenperature, and the
sol'ution was further stirred for 1 hour. After cooling the solution again

to -78 C, 1. 1 eguival ent. wei ght Q.55 mmol ) of t-BuLi (0.34 nL, 1. 6 M
pent ane sol uti on?"\}\%&ms%% medh@%€on was stirred for 10 (Amutes.
Subsequent ixphthyZPis (ASityv P &H%l-) d t t.enper at ur.e of the
reaction so uti%n V\S/a(s ra%s%d)nt?%é} oom't %ﬁng;%ﬂu?g??’aﬁg’atlﬁg?g%?ut' was

further stirogd 606, 1580usm  Than, NMRt e¢DRBS FHEMHL 3t @R 1t0h$s,rqqp)ti on,
the solution was neutralized, and then washed with hexane. Thése adqueous

phases wer &- @t di 71 dan wBHh. 47 MDf7. 39y dmoc2H br i8d®3 4dd Jver 8. 8vHz e 26)t;r act ed

wi th diethyle r e Qrgani hase was dried, filtrated and concentrated
with rmagne iﬁﬁﬁs&??gﬂe g lejig%ﬂ“ﬁ'bilé(({-ﬁ'f 1349 -Fetdand.as 329MHzd. No

further pugdfisagijonwas ne d, Theggyisel f ;each .o tg ryl.met hyl
triflone is 1ndi c3a)t'ed in7TagI%?'?,' g?&'?heqéﬁy%i'cgso'%ro gtzt'g'oflgg’a h of the

aryl met hyl134i7} ofe NMR $boon, beJsawnZald 72, &ryd ,n%tthbcp%; HRMS éEI)
triflonearylbis(triflyl)nmethane[yield (%] 2-NaphCHZTf 2- NaphCHTf 284
1- NaphCHz1¢al & pFHG. 209,254, 6M Ve IAOSHITEBT Zotnel MOSCOMBCHTS 289

4- CF3C6H4ACH2Tf 4- CE

__BCQEég, t2%7 ,i?ﬁ 3%§C6H3CH2Tf3,5-(CF3)2C6H3CHTf275
GoFSCH2T! GoFSCHTY ZH RN GEa Iy PFhBeRarel UMRBSTERSAE KEFRAAY hane;

methane): IR (KBr) 1389, 1383, 1215, 1111, 770, 650, 504 cm™*;
'H NMR (CDC1,, 300 MHz) 566.87 (s, 1H), 7.62-7.80 (m, 4H), 8.02
(d, J = 8.4 Hz, 1H), 8.16 (4, J = 8.4 Hz, lH), 8.37 (4, J =17.5
Hz, 1H); “C NMR (CDCl,, 75 MHz) 674.6, 114.1 (s, 1C, ipso-C).
119.4 (q, J = 328 Hz, 2C, 2CF,), 119.9, 125.4, 127.0, 128.9,
130.1, 131.5, 131.7, 133.8, 134.0; F NMR (CDCl,, 282 MHz) &
-74.2 (s, 6F, 2CF,); HRMS (EI) calcd for C,,H,0,F.S, [M]* 405.9768,
found 405.9761.

2,4,6-trimethylphenylbis(triflyl)methane (2,4,6-
Trimethylphenylbis(triflyl)methane): IR (KBr) 1397, 1383,
1217, 1119, 1107, 642, 590 cm™; 'HNMR (CDCl,, 300 MHz) §2.33
(s, 3H), 2.35 (s, 3H), 2.61 (s, 3H), 6.48 (s, 1H), 7.00 (s, 1H),
7.08 (2, 1H); '"C NMR (CDC1,, 75 MHz) § 20.2, 21.1, 22.2, 77.7,
115.9, 119.4 (q. J, = 328 Hz, 2C, 2CF;), 130.4, 132.2, 140.0,
142.2, 142.6; “F NMR (CDC1,, 282 MHz) §-76.3 (s, 6F, 2CF,); HRMS
(EI) calcd for C,,H;,0,F,S, [M]' 398.0081, found 398.0089.

4-(trifluoromethyl)phenylbis(triflyl)methane (4-
(Trifluoromethyl)phenylbis(triflyl)methane): IR (KBr) 1393,
1383, 1327, 1231, 1171, 1136, 1111, 860, 671, 610 cm™'; 'H NMR
(CDC1,, 300 MHz) §5.98 (s, 1H), 7.84 (s, 4H); “C NMR (CDC1,,

125 MHz) 580.4, 120.0 (q, Je = 329 Hz, 2C, 2CF,), 123.8 (q, Js



J. Org. Chem 38, 3358, 1973; Heteroatom Chem 5, 9, 1.994) : IR (KBr)
2950 1381, 1242, 1219, 1184, 1102, 806, 695, 660, 608, 5 S%ﬁﬁgn}l
"HNMR (CDOl 3, 300 MHz) 6 5.97 (s, 1H), 7.54-7.68 (m 5H): 1@@’

125 MHz) 680.7, 119.3, 119.3 (q, JcF=329 Hz, 2C, 2CF3) , 130.0 (ZC) :
131.8 (br) , 132.9 (2C) ; 19F NWR (CDC13 , 282 MHz) -73.8 (s, 6F, 2CF3).
43 25 May 2005 2-naphthyl bis(triflyl)methane (2- Naphthyl bis(triflyl)

met hane) : ¥ R7KBg) 1Go%F, 1381.124.12.442712613q ~11{)31, H846?.C58613mu (2¢) NVR

CDC13, 300 6 10 7, 61-7. 2
L 05 (o, ﬁ”&z%%%ﬂ)gg HE B Qv oids (T o7 b2 12 b5 118 3 (446, &

1350, 15k 7 2L R Es %éz&mﬁgﬂ?s*é? caéég b B ek e

calcd for NMBFEQBFGSQGLNfouﬁ@549§6647iound 405. 9761.

1- napht hyl bi s(triflyl)methane (1-Naphthylbis (triflyl) nethane) : IR (KBr)

1389, 1383, 1213 5ﬂ7ﬂ-§(tmluesom%tmldWh@nylbﬂismmld-’&mj)metm{ma\mz) 6 6. 87
(d, J 8.4

(S, " : (83g8(7’d‘38(0tf(@1 °mﬁf?‘ygﬁif’hgf§é%ﬁ%é% é§é¥§)"‘?§h@:}f}) '674. 6, fR14. 1
158, é,c | BREY 13085 2 A 92880 FapPl s SRR ntis S 850 e

-74.2 (s, &R, XB)em? I-H\/BMREKO:DCBJ CBIoMHZIBHHAIH % [ MH) 480, 196&, found

405.9761. 2,4,6-trinet f/ phenyl bi s(triflyl)nmethane (2,4, 6-
Tri met hyl PiBny Boil8( {8 f1H) ) | rﬁaNNBn GPCLR (U2 MHZ30978 1383119 121" . T149,

2,61 (s, S Bhia20s. SUhy' 17208 {8: 1y = 273 BB (3¢ 1857 5E S { COCLS,

75 M) 6 12%.2, (3bptet2232.= 4'Hs), 131.6 (s, 2C), 133.8 (q, J = 35 Hz,
2C); “F NMR (CDC1,, 282 MHz) 5§-73.2 (s, 6F, 2CF,), -64.3 (s,
6F, 2CF,): HRMS (EI) calcd for C,H,0,F,,S, [M]* 472.9375, found
472.9372.

Pentafluorophenylbis(triflyl)methane

(Pentafluorophenylbis (triflyl) methane): Mp. 86°C to 87°C: IR
(KBr) 1522, 1501, 1347, 1321, 1198, 1127, 1024, 988, 613 cm};
'"HNMR (CDC1,, 300 MHz) §6.21 (brs, 1H); *C NMR (CDC1l,, 125 MHz)
670.4, 98.0 (s, 1C, ipso-C), 119.2 (q, J, = 330 Hz, 2C, 2CF,),
137.8 (4, J, = 258 Hz, 1C, m-C), 138.6 (d, J, = 257 Hz, 1C,
m-C), 144.7 (4, J, = 264 Hz, 1C, p-C), 145.4 (4, J. = 262 Hz,
1C o-C), 147.2 (d, J, = 262 Hz, 1C, 0-C); “C NMR (CD,OD ( 549.0),
125 MHz) §56.2, 109.1 (dt, J = 6, 19 Hz, 1C, ipso-C), 122.4 (q,
Jee = 324 Hz, 2C, 2CF,), 138.5 (d, J. = 250 Hz, 2C, 2m-C), 143.0
(d, J, = 251 Hz, 1C, p-C), 150.0 (d, J, = 245 Hz, 1C, o-C),
“F NMR (CDC1,, 282 MHz) §-157.9 (dt, J = 6.2, 21.5 Hz, 1F, m-F),

-156.8 (dt, J = 6.2, 21.5 Hz, 1F, m-F), -142.6 (tt, J

5.9,
21.5 Hz, 1F, p-F), -140.3 (br, 1F, o-F), -127.7 (ddd, J = 5.9,
15.2, 21.5 Hz, 1F, o-F), -75.2 (s, 6F, 2CF,); HRMS (EI) calcd.
for C,HO,F,,S, [M]' 445.9141, found 445.9137.



115.9, 119.4 (g, JIF = 328 Hz, 2C, 2CF3) , 130. 4 ,, .132.2, 140.0, 142.2,
142.6; 19F NWMR (CDC13, 282 MHz) 6-76.3 (s, 6F, 2CF3); HRVBg b@f;'z)z(f-‘o%l cd for
Cl12H1204F6S2 [ M + 398. 0081, foun]gI 3;3;3 00ﬁ9. (4

4-(trifluoronethyl)phenyl bis(triflyl)nmethane (4-

(TI(’i fl uoronet hyl ) phenyl bi s(triflyl)nethane): IR (KBr) 1393, 1383, 1327,
1231, 1171, 1136, 1111, 860, 671, 610 cm1; 'HNVMR (CDd 3, 300 MHz) 65.98
(s, 1H), 7.84 (s, 4H) 13C NWR (CDC13, 125 MHz) 680.4, 120.0 (g, JCF = 329
Hz, 2C, 2CF3) 123.8 (q, JcF 44 25 May 2005 = 271 Hz, 1C, CF3) 124. 2,
127.6 (q, EXampleps itt)lciieeh@lwcﬁubsxéﬁum(oqx SpecifB8@ Mp, th® :PapE NMR

5 SR A B i g )

3,5-b trifluorn | )ph rif yI thage
(3, 5- :3|Sg(t rifl uc?%gﬁ%ta%yﬁsopﬁgﬁ$p%ﬁé?t ritl ;'lrl Igrar'ee{]hgnesha? Rth(ﬁ(Bly)iei‘ggS 1374,

1285, 122 erﬂrﬁféﬂ,uo]rbm,emm,s(tﬂilyaf‘)ﬁxet@%e 162953519t Cins; revbiVR:§ CDC13,
300 M) ?6 05 H) , 8.18 (s, 1H); 13C NWVR (CDC13, 125

MHz) 678. thaltlg*’fzef( queEﬁfluOé@@hwy Q@(Qu:@;xlmgtngg? ifé:?:;o?a@ecgt gg
126. tet, . 31.6 q,
2CFB)zc) %féngI\/R (C?)Clgp %@?tﬁ%}’%m}‘g@?’i’&i’ d(620F bgkhz (s o%F,

2CF3) ; HRYB oL weal ek R TYIFhclMane 72. 3745, Uﬂﬁf RS

Pent af | uor ophenyl bi s | yl ) met hané (Pent afl uor ophenyl
met hane) :2 I\?p5,56t@‘ttr@faﬂOCOPthyleBr():rlﬂfa&l)ixﬁﬁ;han:la?éan B32%btdifey 1127,
1024, 988, 613 ¢ CDC13, 300 MHz) 6 6.21 (brs, 1H) ; 13C NWR

(CDC13 J‘?ffu"i‘wliﬁgi}L 60%1 41 (éé oY%§1d1cre$p§6t€yelyig 2Hf(>'qevgcf tt 3805 Hz,
2C, 2CF3) f%unﬁSZ)u% (t‘iixat‘]gﬁen %56 E‘ﬁui%gle C}N’eig%% f(q.’-BJu(E:i an2dl57 I—El_)z 1C’

equivalent weight of Tf£,0 are used, the production of 4-
tert-butyl-2,3,5,6-tetrafluorophenylbis(triflyl)methane is
completely suppressed, and
pentafluorophenylbis(triflyl)methane can be obtained at 95%
yield with Tf£,0 as a base. Consequently, the reactions of
pentafluorophenylbis(triflyl)methane with the various types
of alkyl lithium reagents were examined, in order to determine
the generality and range of the nucleophilic substitution
specific to the para position of
pentafluorophenylbis(triflyl)methane. Table 3 shows the
types of alkyl lithium reagents, the reaction conditions and
the yield of the para position substituents of
pentafluorophenylbis(triflyl)methane. The para position
substituents<1Epentafluorophenylbis(triflyl)methaneshownin
Table 3 are obtained by washing the reaction product obtained
by reacting pentafluorophenylbis(triflyl)methane with alkyl
lithium reagent, with a hydrochloric solution. The "Bn" shown

in Table 3 represents a benzyl group.
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mC , 144.7 (d, JCF = 264 Hz, 1C, p-C , 145.4 (d, JCF = 262 Hz, 1C 0-Q
, -147.2 (d, JCF = 262 Hz, 1C, o0-C) ; 13C NWR (CD3OD ( 64939)may oD MHz)
656.2, 109.1 (dt, J =6, 19 Hz, 1C, ipso-C), 122.4 (g, JcF = 324 Hz, 2C,
2CF3) , 138.5 (d, JCF = 250 Hz, 2C, 2mC) , 143.0 (d, JCF = 251 Hz, 1C,
p-C), 150.0 (d, JCF = 245 Hz, 1C, o0-C), 19F NWR (CDC13, 282 Mz) 6-157. 9
(dt, J = 6.2, 215Hz, IF, mF), -156.8 (dt, J =6.2, 21.5 Hz, IF, mF),
-1426(ttT%r}e .9, 21.5 Hz, IF, p-F), -140.3 (br, IF, o-F), -127.7 (ddd,
1.5 Hz, IF, o-F), -75.2 (s, 6F, 2CF3) ; HRMS (El) cal cd.
for COHO4F11S2 [M' 445.9141, found 445.9137. 45 25 May 2005 Exanple 5
[ Nucl eophilic Substitution Specific to the Para Position of
Pent af | uor ophenyl bi s(triflyl)nmethane] As it is described in Table 2 that

the yield of pentaffuqgqophenyl bis(trifiylfnethane is 45% it was reveal ed
t hat when pent afr 1) eny_l_lm_s_'i‘ﬁfﬂjly,jl hafle i s produced using a

pent af | uor onet hyl hFgm de, bot hegof  pent uofophenyl bi s(triflyl)nethane and
4-tert-butyl- 2, B, B, 6-tetrafluorophenylmisgtriflyl)nmethane can be
obtained at a ratio of 1:1 (45%yield, respectively). However, it was
found out that when 1.0 equival ent wei ght of t-BuLi and 0.5 equi val ent

wei ght of Tf20 are used, the production of 4-

tert-butyl-2,3,5,6-tetrafl uorophenyl bis(triflyl)nmethane is conpletely
suppressed, and pent afl uorophenyl bi s(triflyl)nethane can be obtai ned at 95%

yi el d w th RIiZ8q@valéntiagignt) Cansequerddngitide Teacrions % vield &)

pent af | ugrophen T Hyt)metthanesyy fre—vartous—types aH-ay
¥hé)d'j§é)exam negd, in o?%g‘ 1t'b det er 87

IlthlumreagentSV\E m ne
i( >95
BnLi (5) —78°C, 6 h 83
PhLi (3) ~78°C. to rt, 1 day >95
3.4,5-F,C;H,Li (5) —-20°Ctort, 3 h 75
3,6-(CF,),CH,Li (5) -20°Ctort, 3 h 70

Example 6 [Synthesis of {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane]

Synthesis of 4-methylperfluorobiphenyl;

A diethylether solution of methyl lithium (13 mL, 15 mmol)
was dropped for 0.5 hour to a THF (50 mL) solution dissolved
with perfluorobiphenyl (10 g, 30 mmol), at -78°C under argon
atmosphere. Then, after the solution was stirred at the same
temperature for 2 hours, it was further stirred at room
temperature for 2 hours. Water was added to stop the reaction,
diethylether was used for extraction, and its organic phase was
dried with magnesium sulfate. After filtration was conducted,
the solvent was removed under reduced pressure, and a mixture
of 4-methylperfluorobiphenyl, 4,4'—dimethylperfluorobiphenyl
and perfluorobiphenyl (molar ratio, 30:3:67) was obtained as

a crude product.

Synthesis of 4-(bromomethyl)perfluorobiphenyl;
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the generality and range of the nucleophilic substitution specific to the

- sition of ent af | uorophenyl bi s(triflyl)methane. TQ?'@E@:&%@WB t he
F;Lgspgf al kyl Iitﬁiun1reagenfs, the reaction conditions and ‘the yield of
the para position substituents of pentafluorophenylbis(triflyl)nethane.
The para position substituents of pent afluorophenylbis(triflyl) methane
shown in Table 3 are obtained by washing the reaction product obtained by
reacting pentaf lAuomdpieghykbilsttionf | ) net anetusd h campi s ihigt htya rgagent ,
with a hydr o%hl oric solution. The "Bn" shown in Table 3 represents a
benzyl gr QNP g opirhenyt aentrjaned aboyeRl an( Ngbireombesiccinic

i |4t 4 i 9 - i.(3),-78C, 1 h87 BuLi (3)-78C, 1 h>95
\Lg,ﬁlLighE %)CO [}g@d%?ﬁg?fﬂeﬁ. 75 é% ]%Sé%%}%s r) IBN {10999 .36 gﬂ"‘s?-llﬂs@ﬁmaz(t@n 20C to
rt, 3 h75ﬁ%ﬁiﬂdﬂiﬁhﬁ@ﬁﬁ%hkﬂfﬁﬁﬂzggstQuBHec%eE7QoE§§gP%ﬁgﬁ?$§¥nﬁ%ﬁﬁg§%0f
(4- (pent af | uorophenyl ) -2, 3,5, 6- tetrafl torophenyl }br's [ y_’f ]

Synt hesi s fofr 4-weeky| garfinprthdispheogbssA thetgBdftdy oF0bHE | h &1 Jiet hyl

l'ithi 13 m, 15 mmol ) was dropped for 0.5 hour toaTHE(SO'm_
slol u![ iug]n(d’iafSSP\r/‘ drmgc HYpEF'?I'u%‘P%HY?%eﬁfM ATRY yer'0addel) onaa tid@Iyunder

argon basis. Ultimately, 285 mmol NBS and 15 mmol AIBN were added
to the solution. After the reaction was completed, the solution
was cooled to room temperature, and the solvent was removed
under reduced pressure. The crude product was purified by
silica gel column chromatography (developing solvent:
hexane-ethyl acetate = 100:1), and the 4-
(bromomethyl)perfluorobiphenyl (7.36 g, 18 mmol, total yield
from methyl lithium 60%) was isolated.
'H NMR (CDC1,, 300 MHz) §4.58 (s, 2H, CH,Br); "F NMR (CDCl,, 282
MHz) 6-138.02 (dd, J = 10.6, 19.8 Hz, 2F), -138.56 (dt, J=9.1,
20.3 Hz, 2F), -142.36 (dd, J = 10.6, 19.8 Hz, 2F), -150.59 (t,
J = 20.3 Hz, 1F), -161.08 (dt, J = 7.1, 20.3 Hz, 2F).
Synthesis of {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}(triflyl)methane;
4-bromomethylperfluorobiphenyl (3.68 g, 9 mmol) and
sodium trifluoromethane sulfinate (1.69 g, 10.8 mmol) were
dissolved in propionitrile (30 mL), and the resultant solution
was subjected to heating under reflux for 12 hours. After the
reaction,thesolutionwascooledtoxnomtemperature,andwater
was added for extraction with ethyl acetate. The organic phase
was dried with magnesium sulfate, filtrated, and the solvent
was removed under reduced pressure. The crude product was
purified by silica gel column chromatography (hexane-ethyl

acetate = 20:1 to 8:1 to 1:1), and the aimed {4-
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at nosphere. Then, after the solution was stirred at the sane tenperature
for- 2 hours, it was further stirred at room tenperature for 2 hours. Water
was added to stop the reaction, diethylether was used for e¥g¥aéf9on, and
its organic phase was dried with magnesiumsulfate. After filtration was
coriducted, the solvent was renoved under reduced pressure, and a mxture
of 4-net hyl perfl uorobi phenyl, 4,4'-di nmethyl perfl uorobi phenyl and

er fl uor ob{ parbgflgapdplieripl ) 02, 805 3667) was obtained as a crude product.
gynthe3|s of 4-(bronmonet hy I}gerfluoroblphenyl 47 25 May 2005 A m xed

sol uti on of®hT#Atkuererkempl} ctnyf ink)methandy( pesll gor dhiqehamysl reatkoned

above, an N:b sucgin mde (NBS) (26.7 g, 150 nmol), AIBN (0.99 g, 6
mmol ) and %i%gﬁgnﬂas gﬁ?%i%?%ride (100 nL) was subjected to heating under

i tion was
SR B R I R HUNE SRR e e tine s B R TS e 1
U ti mat el yYMH2B5% +me0l24\BS ,ase, I¢F mTDLlébBblzv\@ée-laﬂﬂ%b (hﬁ %P‘i S‘r-"ib”i"?é‘

After the reaction was conpleted the solution was coo
t enper at ur€ddandl 1 HO .ol U8nt3 Has REnpved3sufdelddedacedi@ressuges dhe crude

r oduct ur|f Y, SI|IC gel colunn chr omat o raphy gdeveloplng
gol vent : ega é%diﬂb(z}c at‘e L3907 1)L )a'nd]’@lﬁ’eﬁé\*-3 I J Id6 3f1 21. 3th I
br ononet hy4 ) pg#f | uor obi phenyl (7.36 g, 18 mmol, total yie rom et hyl
fithiun160@©)masfisolated 1H NMR (CDC13, 300 MHz) 6 4.58 (s, 2H, CH2Br) ;

19F NMVR (CDC13 aaahewz;) 6- 138£02 (ddgu(perﬂ&ﬁuc;l& %)26,3 g.3§. 56

(dt, J = 20. 3 2F), -142.36 (dd, J = 10.6, 8 2F) . -150.59

(t, J = éfﬁtsra}%lu%mphenml}m@((uﬁiflyunvemam 3 Hz 2F) .

A tert-butyl magnesium chloride (5 mL, 10 mmol, 2.0 M

diethylether solution) was added to a diethylether (120 mL)
solution dissolved with {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}(triflyl)methane (4.6 g, 10 mmol), at -78°C
under argon atmosphere. After the reaction solution was
stirred for 0.5 hour at -78°C, it was further stirred for 0.5
hour at 0°C. Then, the solution was cooled again to -78°C,
trifluoromethane sulfonic acid anhydride (0.84 mL, 5 mmol) was
added, and the resultant solution was stirred for 2 hours at
room temperature. Further, tert-butyl magnesium chloride
(3.75 mL, 7.5 mmol, 2.0 M diethylether solution) was added at
-78°C. After the reaction solution was stirred at -78°C for
0.5 hour, it was stirred at 0°C for 0.5 hour. The solution was
cooledagainto—78°C,trifluoromethanesulfonicacidanhydride
(0.84 mL, 5 mmol) was added, and the resultant solution was
stirred for 2 hours at room temperature. After the reaction
was completed, water was added, further neutralized with 1 M
hydrochloric acid water, and the water phase was washed with

hexane. Then, said water phase was acidified with 4 M

hydrochloric acid water, and extracted with diethylether. The

49



Synthesis of {4-(pentafluorophenyl)-2,3,5,6- tetrafluorophenyl}(triflyl)
net-hane; 4- brononet hyl perfl uor obi phenyl (3.68 g, 9 nnpl)2 n §926&¥1
trifluoromethane sulfinate (1.69 g, 10.8 mml) were dissolv aYi _
propionitrile (30 nL), and the resultant solution was subjected to heating
under ref lux for 12 hours. After the reaction, the solution was cooled to
roomtenperature, and water was added for extraction with ethyl acetate.

Th ani i i : i |f fi and the
SoTvons "\ Sruace priist fhL Ak ild byERORER L] Gl dierel ' Eni fhETegd thd

purified byhei soteengel wasl nemoobdonmidegr apidycede iarRidy] mWeetetgas 20: 1
to 81 to 1:1), and the ained (4 48 25 May 2005 . .
(pent af | ud® Y1 y39 skl iguated r G | tordfeenylifqCtd. fand )thetdamsd (8491 g,

8. 46 mml ,, 94% yield) was isq ._"H NMR (CDC13, 300 MHz) 6 4.75 (s, 2H,
CH2TE) @ j(‘l&iﬁ%*}e%z)‘ml)ef’dé‘rs. 24 (s, 3F, CF3) , -136.82 to

-136. 62 (MethRf1ud: (s (k2 £ 1 melthahed %2 . 2B) g - 435 84,{9d, .4 =
10. 7, Te' thjiF fle)l,gg?rﬁg.lg G5 :ﬂzl)."ée]"ﬁﬁ, eﬁ),%- 180.%36('3‘{‘, 47g, 1,
21.3 Hz, YRldBywrdesalafed.4- (pent af | uorophenyl) -2, 3,5, 6- _
tetrafluorophenyl }bis(triflyl) nmethane; A tert-butyl magnesium chloride (5
nL, 10 rmoH, NMRO(%PCH; o3 éﬁﬁérﬁsﬁ)ﬁﬁi(@h) Was CHddetFt SMR dCochy) eagdwer (120

mL Sol utyj i ssol LLh - ((pen | yor.oph 1)-2,3,5, 6- )
te%rafl uorMop eﬁylsf tir/ieigl’%g‘_’%ﬁ?&ne'?g%yg,tﬁﬁ%%ulsﬁ (my 1EBc -Lted3 ar gon
at mospher q.atf yer 1 reackim, 39)ut Legaves (&l e for 593 foun @, - 78C
it was further stirred for 0.5

-137.08 to -137.35 (m, 2F), -140.07 (br, 1F), -148.38 (t, J =

21.3 Hz, 1F), -160.01 (dt, J = 6.2, 21.3 Hz, 2F).

Example 7 [Synthesis of 4' Position Alkyl Substituent of
{4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane]

Phenyl 1lithium (0.28 mL, 0.3 mmol, 1.06 M
cyclohexane-diethylether mixed solution) was added to a
diethylether (1 mL) solution dissolved with {4~
(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane (59 mg,0.1 mmol), at
-78° C. under argon atmosphere. The temperature of the reaction
solution was slowly raised to -40°C, and the solution was
stirred for 1 hour. Water was added to stop the reaction, the
solution was neutralized with 1 M hydrochloric acid water, and
the water phase was washed with hexane. Subsequently, the
solution was acidified with 4 M hydrochloric acid water, and
extracted with diethylether. The organic phase was dried with
magnesium sulfate, filtrated, and the solvent was removed under
reduced pressure. The product obtained thereby was the aimed

compound, {4—(4—phenyl—2,3,5,6—tetrafluorophenyl)—2,3,5,6—



hour at OC. Then, the solution was cooled again to -78C, trifluoronethane
sul-fonic acid anhydride (0.84 niL, 5 mml) was added, andzéq?a l.6|5t ant

F
solution was stirred for 2 hours at roomtenperature. Fur her?, tert-butyl

magnesi um chloride (3.75 L, 7.5 mmmol, 2.0 Mdiethylether solution) was
added at -78C. After the reaction solution was stirred at -78C for 0.5
hour, it was stirred at 0 C for 0. 5 hour. The solution was cooled again

to -78 C, ﬁaﬁﬁdﬂm@'mﬁH)LﬂSﬂQ&ﬁEl@Qbﬂle;@ﬂBMdr¥§$.2(Qg§40%885mﬁgﬁl,) was
added, and the resultant solution was stirred for 2 hours at room
t enper at uB8?¥ Aredd ) .hande st iforrtheas poodflicatdonwater ragsiadded, further

i j h lorjc acid water, and the water phase was
washed v M%%Q&%%éQWhéﬂpoégFgrﬁét%? ﬁ%aé@*mé%”acﬂdﬁﬁié§:¥PHh q&g%;hh
hyd hl ong i er, t ract.ed W, {.h diet t her y
Z%OrSOgr ggml—.g bﬂpﬁaggwalalé' dzr?iggﬂﬁ()tﬁ %ggessi(%m giarfg%@é’% ‘“fi IllztBaB§d?8§ndJ t he

sol vent was10 espead 2urgdeLr) educer! 3y egsuUize. 19he 011“.@Hz9r1%‘{<311%$55
sublimated (8 to 9 Pa, 150C, and the aimed {4- (pentafl uorophenylj-2,3,5,6

t et raf | uod@dhedhyd 1Bi 8¢ t3% £2 k) Mt hand 36273% q - 188750m@h, 267)% -yiel 42 was

i sol at ed. %? Ngg)(cpgég# ?OQON+§)26 9.2% (s$)1H, CH , '9F NVR (CDCL3, 282
Miz) 6 - 75PT (4P )8FE, 8p To 13%2753;fm.13¥) 58 (m 1F), -133.43 (dt, J =
10.2, 21.3 Hz, 1F), -134.60 (dt, J = 9.4, 21.3 Hz, 1F), -137.08 to -137.35
(m 2F), -140.07 (br, 1F), -148.38 (t, J = 21.3 Hz, 1F), -160.01 (dt, J =
6.2, 21.3EKamp2E).8 Heynpitesid Synt hesPosat16n RAKobdyosuddodltu@ihist bt uent of

{4- (pent a]‘{l‘lg?gg Q%@XLLigbﬁéﬁﬁ') _:tzegr gf I61_Jor ophenyl }bi s(triflyl)nmethane]
tetrafluorophenyl}bis(triflyl)methane]

Hexanol (1.5 mL, 12 mmol) was added to a pyridine (10 mL)
solution dissolved with 60% sodium hydride containing mineral
oil (0.56 g, 14 mmol) at 0°C, and the resultant solution was
stirred for 1 hour at room temperature. After the solution was
cooled to -20°C, {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane (1.2 g, 2 mmol) was
added. The reaction solution was stirred at -20°C for 5 hours.
After the reaction, the solution was acidified with 4 M
hydrochloric acid water, and was extracted with diethylether.
After drying with magnesium sulfate, the solution was filtrated,
and the solvent was removed under reduced pressure. The crude
product was purified by sublimation (0.2 to 0.3 torr, 80°C),
and {4—(4—hexanoxy—2,3,5,6—tetrafluorophenyl)—2,3,5,6—
tetrafluorophenyl}bis(triflyl)methane was obtained at 94%
yield (1.27 g, 1.88 mmol).

'H NMR (CDC1,, 300 MHz) 30.83 to 0.94 (m, 3H), 1.26 (br, 2H),
1.33 to 1.38 (m, 2H), 1.45 to 1.52 (m, 2H), 1.84 (5, J = 6.8
Hz, 2H), 4.38 (t, J = 6.8 Hz, 2H), 4.32 (s, 1H): F NMR (cbcl,,

282 MHz) 6-75.0 (s, 6F, 2CF,), -128.4 to -128.3 (m, 1F), -133.6

51



Phenyl lithium(0.28 nL, 0.3 nml, 1.06 M cyclohexane-diethylether m xed
solution) was added to a diethylether (1 nmiL) solution dl? ol ve th (4-
(pent af | uorophenyl )-2,3,5,6 tetrafluorophenyllbis (trifly ? (59 ny,
0.1 mmol), at - 78 C. under argon atnosphere. The tenperature of the
reaction solution was slowy raised to -40C, and the solution was stirred
for 1 hour. Water was added to stop the reaction, the solution was

neutral i zedatwy toh=19M hyzir & Iflzqr L¥)act U308 efat ,arlﬂ bhe ,wates phaser pas
washed with hexane. Subsequently, the solution was acidified wth 4 M

hydr ochl oril3%dd donaldP; 6 alil 2&%t.r ad#ed 7w bh, dikt hydldither .(dThd origasil ¢
phase vvasr{_gzé vm th magnesiumsulfate, filtrated, and the sol vent was
renoved under duced pressure. The product obtai ned t her eby was the ai ned
conmpound, {4- (4 phenyl -2, 3,5, 6-tetraf |l uorophenyl)-2,3,5,6 50 25 May 2005
tetrafl uorophenyl) bi s(tri flyl)methane (57.2 ng, 0.088 mmol, 88%yield),

and no f urBstemiplpurd fliSyaithes 1sas fr @Quar @ds i thoNVRR 1:ER1 Jubdd Mt & 33 (s,
1H, CH), 7.54 (s, 5H, C6H5); 19F NMR (CDC13, 282 MHz) 6-75.15 (s, 6F,
2CF3), - 1RpREIgorophenyiyis (trifivlimethanel 133,35 (dt, J = 10.5, 21.2

"a0.42 " (or. 1R (heS g 135Mf) sy pnbeg, Sars BVaLAdph QS ot 4
erraf ?Boiﬂoﬁlﬁﬁ‘ﬁ%‘E?E%E’???%ﬁ%%%ﬁ’%ﬁ?%&% iePaE R ey Mipazad Lyqeq
to a pyridiide (0LG6ng) 1gokhmol pratlicsn) wat Wit 1@fe1sedi tinsdiidle was
containing mineral oil (0.56 g, 14 mml) at 0C, and the resultant solution
was stirred for 1 hour at room temperature. After the solution was

cooledto-20°C,pentafluorophenylbis(triflyl)methane(0.899,

2 mmol) was added. The reaction solution was stirred at -20°C

for 5 hours. After the reaction, the solution was acidified

with 4 M hydrochloric acid water, and was extracted with

diethylether. After drying with magnesium sulfate, the

solution was filtrated, and the solvent was removed under

reduced pressure. The crude product was purified by

sublimation (0.2 to 0.3 torr, 65°C), and 4-hexanoxy-

2,3,5,6-tetrafluorophenylbis(triflyl)methane was obtained at

99% yield (1.02 g, 1.98 mmol).

'H NMR (CcbC1,, 300 MHz) 60.91 (t, J = 7.1 Hz, 3H), 1.32 to 1.37

(m, 4H), 1.43 to 1.51 (m, 2H), 1.83 (quintet, J = 6.8 Hz, 2H),

4.44 (t, J = 6.8 Hz, 2H), 6.19 (s, 1H); F NMR (CDCl,, 282 MHz)

6-75.35 (s, 6F, 2CF,), -130.64 (dt, J=9.9, 21.2 Hz, 1F), -143.16

(br, 1F), -155.31 (d, J = 21.2 Hz, 1F).

Example 10 [Synthesis of Lithium
Pentafluorophenylbis(triflyl)methide]
The pentafluorophenylbis(triflyl)methane obtained from

Example 4 (1 mmol) and LiOH'H,0 (1 mmol) were dissolved in a
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stirred for 1 hour at roomtenperature. After the solution was cooled to
-20C, (4-(pentafluorophenyl)-2,3,5,6- tetrafl uorophenyl) bi ?)(grl f%é/%met hane
(1.2 g, 2 mol) was added. The reaction solution vvas_stl C for
S hours. After the reaction, the solution was acidified with 4 M _
hydrochl oric acid water, and was extract ed with diethylether. After drying
w th magnesium sul fate, the solution was filtrated, and the solvent was

renmoved undeetheleehdr QrOsEL] ﬁth'éflaaéii%t BbQQH%nW@a% B EELAY DY oom
sublimation (0.2 to 0.3 torr, 80C), and

{4-(4- hexaﬁ@%?eﬂagusefﬁqleﬁﬁetfdumophen;d@ncﬂarﬁ;fat&d and dried to obtain

fl I |str| |yl ) nethane was obtained at 94% vyield (1.27 g,
tlegsrsamrgf);()p {ﬁ/%? E %BéuM?nW%@’EQplﬁﬁf@ﬂl‘(m('Q-I—i)fl)ll?lﬁe’CMdeZH)

1323(t?, L. 380w thldizl- a5 el Bﬁgmfﬁ?bprl R 5(?%&%‘?12 Z%H’Efw )

-75.0 (s, ﬁEntaEF%rophéﬂﬁwliéptrﬂ,*?ﬁyf’)rﬁé%hﬂ@ obtajl%%d61§1a§5f3/%%x3%05 (dt,
J =291, 21.3 Hz, 1F) , -134.8 (dt, = ,

-139.6 (m 2F), Lﬂﬂﬁh&h(ﬁ@ntéfﬂuor&égﬁégfﬁks(%flﬁ%%l)méghléga(Lf%hl Ae 9

[ Synthesis of Para Position Al kox Itue

Pent af | uor peheaylbosdphédymi 1 fieane (L c ik« ok Migp) added
tgnaapylrjl d?ﬁg ?12’10 mfi@ }rut |é(;rﬁtg di ssol ved Wt h)( 60% sodl(u 2?uydrl é )

cont ai ni ngd riéer,all0aid (@G}. 56 g,41419m@%) Bt, psand) t hens e§udéanj sol ution
was sti r?sed for 1 hour at roomtenperature. After the solution wds cool ed

to -20 C, the | 26r.0pABNYI Bids .Gt (df | g, 3 ethaag @C.,89myc) , 21 49DH ) (Fas
added. The%)?zactl on solution was sti rréd at -20 C for 5 hours. After t he
reaction, {he=s?PlLtiidn WBs B li f149.5 (d, J, = 245 Hz, 2C, 20-C).

Example 11 [Synthesis of Lithium{4-(pentafluorophenyl)-
2,3,5,6-tetrafluorophenyl}bis(triflyl)methide]

The {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane obtained from Example 6
(1 mmol) and LiOH*H,0 (1 mmol) were dissolved in a diethylether
(10 mL), the resultant solution was stirred at room temperature
for 12 hours, then concentrated and dried to obtain a white solid,
1ithium{4—(pentafluorophenyl)—2,3,5,6-

tetrafluorophenyl}bis(triflyl)methide (100% yield).

Example 12 [Synthesis of Silver (I)
Pentafluorophenylbis(triflyl)methide]

Ag,CO, (66 mg, 0.24 mmol) was added to an agueous solution
(3 mL) of pentafluorophenylbis(triflyl)methane (0.20 g, 0.40
mmol) in a reaction flask wherein light was shut out by an
aluminum foil. The solution was stirred at room temperature
for 12 hours, then filtrated if there were any solid remaining,

followed by concentration. A white so0lid of silver (T)
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with 4 Mhydrochloric acid water, and was extracted with diethylether.
After drying with magnesium sul fate, the solution was fil ﬁted d the
sol vent was renoved under reduced pressure. 'The crude p? dug

purified by sublimation (0.2 to 0.3 torr, 65C), and 4-hexanoxy- 2, 3, 5,
6-tetrafl uorophenyl bis(triflyl)nmethane was obtained at 99%vyield (1.02 g,
1.98 nmol ). 1H NMR (CDC13, 300 MHz) 6 0.91 (t, J =7. 1 Hz, 3H , 1.32 to

1.37 (m péhtatluddopleny Bdid rLiyl ) de 18l dguiwaiset ob#ain€d8 tHer ,
4.44 (t. J =6.8 H, 2H) . 6.19 (s, 1H : 19F NVR (CDCL3. 282 M)
-75.35 (s, ($%% G or mawe) 64 Mhe physiceloproneptyiof this sileerlpl) (br,

1F -155. 31 F 1 thesis of Lithium
D) hos el dosdte i st B DR AR LR 30

pentafluorophenylbls(trlflgignethane obtained from Exanple 4 (1 mmol) and
Li O H20 (1 mol§ik¥8% di sl ved PenaGuorpmpgnybvbs (et fiybimethide ni),
t he result€%ﬁ£sol onwas stirred at room tenperature for 1%%ynﬁﬁR t hen

concent r at (HFQ$FQﬁﬁ%ﬂFPPQPWMﬁQ%iﬁfﬁ&ﬁ%i;lmiiﬁk%i I t
i % roper
ot | ﬁif's“f)irf‘ﬁ?ﬁ%y'géﬁ@%b YAbRe ﬁydcgﬁ'set D0F ATd g eﬁtgﬁ%/h Ehgagoeet
|
bont ot ! uor bbheBTkE HOT SRAATY L D43 t’%éy e (e F05 e (% s6. 1,

109.0 (dt, g9, -25F 19 FE 1C i pso-C), 122.3 (q, JCF = 324 Hz, 2C, 2CF3) ,
138.5 (d, J,. 247 2C, 2mC) , 143.0 (d, JcF = 251 Hz, 1C p-O,
149.5 (d, JCF = 245 FE, 2C, 20-C). Exanple 11 [Synthesis of

L|th|un(4 ent quoro enyl) -

2,3,5, 6- t AP Efor ophety1 ) bi S(EIHISAYSret hi Scandium (I11)
Pentafluorophenylbis(triflyl)methlde (Part 1)]

Sc,0, (21 mg, 0.155 mmol) and
pentafluorophenylbis(triflyl)methane (0.277 g, 0.62 mmol)
were subjected to heating under reflux in water (0.5 mL) for
12 hours. Then, the unreacted Sc,0, was removed by filtration
and condensation was conducted. The crude product obtained was
washed with chloroform, the unreacted
pentafluorophenylbis(triflyl)methane was removed, pressure
was reduced by a vacuum pump, and then dried at 100°C to obtain
a white powder of scandium (III)

pentafluorophenylbis(triflyl)methide (50% yield).

Example 14 [Synthesis of Scandium (II1)
Pentafluorophenylbis(triflyl)methide (Part 2)]

The silver (I) pentafluorophenylbis(triflyl)methide
obtained from Example 12 (0.19 g, 0.34 mmol) and Sc (III)
Cl,*(H,0); (29 mg, 0.11 mmol) were stirred in a diethylether (3
mL) at room temperature for 12 hours. Then, silver chloride

was removed by filtration and condensation was conducted. The



The (4-(pentafluorophenyl)-2,3,5,6- tetrafluorophenyl)bis(triflyl)nmethane
obtai ned fromExanple 6 (1 mmmol) and LiOH H20 (1 mmol) wer e dizso%%l ved in
a diethylether (10 mL), the resultant solution was stirréd at? room
tenperature for 12 hours, then concentrated and dried to obtain a white
sol'id, [lithium{ 4- (pentafluorophenyl) -2, 3, 5 6
tetrafl uorophenyl)bjs(trjflyl)methide (100%yield). Exanple 12 [Synthesis
of Silver yipeadien %éd&rﬂﬂb@w}@n%ﬂﬁﬂé(z%ﬂﬂn{l?lqmﬁhé%?% (AfndtEba 0. 24

o]

mol ) was added to an aqueous Sol ution

pent af | uopaEswewatt redbyéd et lRawac(m2pump , Cardd themldyried atriECtd on
flask wherein Iight was shut out by an alumnumfoil. The solution was
stirred attoroonpbbadblerat@re 9Yhkta2 hegwderi herPf |t £§RBE1UM t heblL Ikere any

solid remainin f ol | owed.hy ,co niratiqn. . A whi sQl.i f silver (1) 53
25 May 20@?%@%%%%’?‘&&%’ sd??(qt iiﬁ’ﬂe)tﬁb‘t%‘? d\g%\gg oB’ngﬁﬁigd therdly (99%
yield or mpr@)icailhe phygigedltyproperdy of tfies silv@adddum  (1II)
pent af | uorophenyl bi s(triflyl)nethide obtained is as follows. Silver (I)

pent af | uompeEmterfilusropheniyl b estettiifdey 1 Jiéitthiete | ) obtained from the
Pent af | uor ophenyl bi s(triflyl)nethide): 19F NVR (CDC 3, 282 MHz) b -162.6
(dt, J = PHesent @Wplﬁ,anzinﬂx)am, plgsdp ig@as followgy  1F, p-F)

R LA A T e
ol ) e e G R B o 00,5 ) For

250° C (decomposed); *CNMR (CD,0OD (5 49.0), 125MHz) 656.2, 109.0

(dt, J, = 2, 20 Hz, 1C, ipso-C), 122.3 (q, J, = 324 Hz, 2C,

2CF,), 137.8 (d, Jg = 247 Hz, 2C, 2m-C), 142.3 (4, J, = 251 Hz,

1C, p-C), 148.9 (d, J, = 245 Hz, 2C, 20-C); “F NMR (CD,0D, 282

MHz) 5 -166.4 (dt, J = 6.1, 21.3 Hz, 2F, 2m-F), -155.9 (t, J =

21.3 Hz, 1F, p-F), -134.9 to -134.9 (m, 2F, 20-F), -80.9 (s,

6F, 2CF,).

Example 15 [Benzoylation Reaction of Menthol]

Benzoylation reaction was conducted to a menthol wherein
the scandium (III) pentafluorophenylbis(triflyl)methide
obtained from Examples 13 and 14 was used as a Lewis acid catalyst
(Chemical formula 38). 1l-menthol (0.18 g, 1 mmol) and benzoic
anhydride (0.34 g, 1.5 mmol) were reacted while stirring in
acetonitrile (4.8 mL) at 26°C for 1 day, under the presence of
the scandium (III) pentafluorophenylbis(triflyl)methide as 1
mol% of Lewis acid catalyst. Two to 3 drops of triethylamine
was added to stop the reaction, the solution was added with 5
mL water, then concentrated and dried, and the menthyl benzoate
produced was extracted with diethylether. The organic phase

was analyzed with 'HNMR and it was found that the menthyl

jen ]
ot
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filtration and
12 hours. Then, the unreacted Sc203 was renoved by
condensation was conducted. The clrude pLoduﬂ) ol(JE ?: PFSI ;Naﬁtf)hwashz%q) vmth

for t he unreacted pentafl uorophenyl bis
rcglrrg\r/gd? g]ressure was reduced by a vac;Jum punp, and then dried at 100 Cto
a white powder of scandium (I1] "
Bgmaﬁ uor henglobi s(triflyl %?get hi de (50% yield). Exanple 14 [ Synt he;: se(r)f
Scandi um (BEP}"O F‘%n?éf’?’ﬁ@rép g}l wileldr idfl y19iet Mitce dhws tr@adtihe s&! Vv

trifl hide obtained from Exanple 12 (0.19 g,
0. 34" mro ) "G BSR4 7e s’ obpBEEt al cenfigpt ofom thrmsenofeseand e i n o

h I at hours. Then, sil ver
glhﬂ)??/ljgt %it?etnﬁldﬁgy[?le@trrg onga%d“ec%‘gécpe%lso jé#\ﬁé‘é’"ﬂbﬁ&ﬂ&ﬁe%?iqhe 51

lyl) was r ed,
25 May 200%atmtestt ed pemstfeéatr opheswy! bi s(ggd f1y
pressﬁre was reduced by a vacuum punp, and then drlécgéat tain a

whi te powdRFPHAE Js‘(’:%mﬁ’ltﬁﬁl(]}hll%(trﬁeﬁitiblflmﬂiﬂutﬂmrrydlailml:séﬁéaf |a)b|o)VI§Et higgg (50%

ert f the scandi um
%Ieﬁlt g%l u-(l)_rkgi]o eny?bl‘%}?&fgyﬁéﬁfﬁl‘”@é oBLHi4fEa fééﬁ\eﬂmﬂ tpeeeardsixtanpl e and
gl ﬁvﬁfbdad(d?%f | ;SF‘)Q Egt ?dée&‘l?is‘é 18 47k 1Y1yy of the scandium
fl en is(tri
Ig:m gf I 38;%gpbnt,éﬂubrgphgwg&bﬂﬁ%grjé@l%,j?)mg@gige( Qﬁcogﬂaz%)@fgeqjtgggﬂvg
(1(2:2DBSD (((16 et i@%ﬁSﬂz“gg%?“OS@chéyherleqmga ed tHCEhat247 I_t|zize 2%@52% )) ' LoF
’ ,—_,g;ﬁ O ., 148.9 (d, JcF = 245 :
ﬁ@?z ?CE)gCD 2855 Nﬁzlé%g:al%g%sg &n, J = 6. (1 21.3 Hz, 2F, 2mF), -155.9 (t,
j = (Chemical formula 20)

catalyst

[-menthol 4+ Bz,0 » |- menthyl benzoate

CH3CN, 26 °C, 1 day

Example 16 [Diels-Alder Reaction of Methacrolein]
Diels-Alder reaction was conducted to a methacrolein
wherein the scandium (I11)
pentafluorophenylbis(triflyl)methide obtained from Examples
13 and 14 was used as a Lewis acid catalyst (Chemical formula
39). Methacrolein (0.21 mL, 2.6 mmol) and cyclopentadiene
(0.56 mL, 6.8 mmol) were reacted while stirring in 3 mL
dichloromethane at -40°C for 4 hours, under the presence of
scandium (III) pentafluorophenylbis(triflyl)methide as 1 mol%
of Lewis acid catalyst. Two to 3 drops of triethylamine was
added to stop the reaction, 5 mL of water was added and the
5—norbornene—2-aldehyde produced was extracted with pentane.
After concentration and drying, the crude product was analyzed

with 'HNMR and it was found that the S—norbornene—z—aldehyde



21.3 Hz, 1F, p-F), -134.9 to -134.9 (m 2F, 20-F), -80.9 (s, 6F, 2CF3)
Exanpl e 15 [Benzoylatlon Reacti on of anthol] Benzoylat|o§5r§9§tj&ﬂ3mas
conducted to a nmenthol wherein the scandium (I111)

pent af | uor ophenyl bi s(triflyl)nmethi de obtained from Exanples 13 and 14 was
used as a Lewis acid catalyst (Chemical fornula 38) . 1-menthol (0.18 g, 1
nmol ) and benzoic anhydride (0.34 g, 1.5 nmol) were reacted while stirring
in acetonshowe@ 44hBghlyiald26€ §9¢ de@@yexé'ﬁde“m{éﬁesaﬂﬁee%eé%ﬂ{ dde
scandium (111) pentafluorophenyl bis(triflyl)nmethide as 1 nol%of Lew s

aci d cat alpeptigqued t@@ejm;sscohdwtedhyémme forathadded 69 sdaidie
5 nmL water, then concentrated and

' I dded with
(i od,  andt TELS AL RE ATE)s bPods Samiant 1onaidal E8omn bewl o it hor

The or gani was aﬂgJ W th HNI\/R d!t was found that the
ment hyIg SS&ZEQ 51:2005 benz gf&ei shome% a higiF yi el FG" The ¥

reaction asenteflidnashabas 3Re AUt dRx Gff I Med NErYSE Of igandi um

(rrnr) trlflate[ Sc(Orf )3 ] as a conventionally known Lew s aci
catal yst, TﬂﬂﬁﬁﬂfﬂﬁnQ+ﬂrQiﬁﬁhﬁdﬁmé$hbrdlysynthesized Subsequently,

ent af | uo h rifl met hi de nentioned above. The vyield of nenthyl
Benzoat e végn g_%y 1l;"14%"%/{ I%&%HQW {Rede tekilate was urgd.fenddthaityiedat t he
catal ytic égnﬁﬁ@tgLﬁg B BeHvde 97% (89%
pent af | uor ophenyl bi S(tr1 l ; Aﬁi dae(Yl )“ﬁ’les Brdsft°® i$%nt | BRsed pich Irmre
hi gher congessd resutlitat, ot vHBE feundt bwg tﬂeﬁd'%ﬁeaéégafg%%Yﬁﬁvﬁi@%@ ca
formula 20) nmenthol + BZ o catalyst /- 2/ - nmenthyl benzoate

the scandium (III) pentafluorophenylbis(triflyl)methide of

the present invention is much more higher compared to that of

the existing Lewis acid catalysts.
(Chemical formula 21)

talyst
/'\ + @ M > GHo
CHO T

CH,Cly, -40 °C, 4 h

As can be seen from the Examples 5 and 9 and Examples 7
and 8 mentioned above, alkyl lithium generates a nucleophilic
substitution reaction specifically to the para position of
pentafluorophenylbis(triflyl)methane, whereas a nucleophilic
substitution reaction is generated selectively at the 4°'
position when reacted with {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane. Further, it was found
out that as a nucleophilic reactant, not only limited to alkyl
anionsuchzn;alkyllithimnandthelike,alkoxyanionalsoshows
the same reactivity. Moreover, as can be seen from the
structural formula shown below and the pKa value (acetic acid)

represented by the numeric value below the formula, when the
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!

CH3CN, 26 C, 1 day Exanple 16 [D el s-Al der Reaction of Methacrolein]

Di-el s- Al der reaction was conducted to a methacrol ei n whergi Mg e, sgandi um
(1'11)  pentafl uorophenyl bi s(triflyl)nmethide obtained from les " 13 and
14 was used as a Lewis acid catalyst (Chem cal formula 39). I\/bt hacrol ei n
(022 L, 2.6 mml) and cycl opentadi ene (0.56 nL, 6.8 mmol) were reacted
whi | e stlrrln nm_. dichl oronet hane at -40C for 4 hours, under the
presence ofart gcaﬂﬁ?ﬁﬁ???lI9f[xﬂﬁnQﬂﬁhﬂﬂnﬂﬂhgmwubi§«¢miﬁﬂyﬂ»methade assl nmol %
of Lews a t, T p r ethlamne was added to stop
the reacti %HQS%QE@W}? \A/thg \%2305588638 ﬁﬂg 95 HBr BBrhens- e @Ibh)ﬂ;le

pr oduced m@&o&phﬁﬁﬁh@%lﬁdﬂ}éﬁ%ﬁﬁngtsd%fé?tfﬁ@&f@%é@é'O éﬁgidrqug

crude product was anal yzed w th 1HNVR an ound t

5- nor bor nefBe2 sainge s t58 w25 tVewa £ 00Rt 86QWESA atbi @Reyis®l b1 7% (§8%
exo). The Egm@ reaction as. nentioned above was conducted, except for the
use of scahdi URPRERF{YOrPPhenyl - 53¢ 5v6- )3] as a conventional |y known

o 3 o SRS EPBR S AL TEEAT bbb amigsey asa noc
5- nor bor nedieeieabdehmﬁd\@%w&@béai%nﬁﬂéﬁ'tflﬁég'syieléll}zgggﬁﬂghécidgtgoolp of

this scandium (I11) triflate was used, and
5- nor bor nehés QP%PH@ﬁ¥@@rMBBe@736{89365x®) Based on these results, it was

found out { % e cata | € act|V|tY t he scandium (111) pent
af | uor opheny 5? ? ?‘F???‘F Fret gt otE Y%H“%)‘Fféﬁsf&tcalnnbemabmtammcdve‘mre

Plogrgrnejlr anﬁ%&di'E % d NAlpredd' o iﬂte's'l% V\%ﬁeafi]gecavtvftl: Stghse u(sceheong cal
the nucleophilic substitution reaction to the 4' position of
{4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane. It shows that the
{4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane is very usuful as a
synthesis material for various organic materials and acid

catalysts with the use of super strong acidity.

(Chemical formula 22)

E FE F
Tt '
O e
Tt
F

Industrial Applicability
An arylbis(triflyl)methane having strong acidity can be
produced efficiently and easily by the method for production
according to the present invention. Since the

pentafluorophenylbis(triflyl)methane and the 1like of the



catalyst CH2ClI 2, -40 C, 4 h CHO As can be seen fromthe Exanples 5 and 9
angd Exanples 7 and 8 mentioned above, alkyl lithium genesatgs, &gqgs

nucl eophilic substitution reaction specifically to the para position of
pent af | uor ophenyl bi s(triflyl)nmethane, whereas a nucl eophilic substitution
reaction is generated selectively at the 4 position when reacted with
(4- (pent af | uorophenyl)-2, 3,5,6- tetrafluorophenyl}bis (triflyl) nethane.
Further, ipresent domdntooh diwbrganicrisl®@ophat iaso £666RGEr tAAhL BFOY
limted to alkyl anion such as alkyl lithiumand the Iike, alkoxy anion
al so showstNéHe UsGn@s @a80OVeilt FYPRbPEovenjugateahabe sfeprétami ¢ hacid
structural S bel ow_and.t he pKa val ue (acetic acid) represented
by the nuﬁ§$?%ﬂ%gﬁﬂépgﬁﬁgvﬁfhgxngﬁﬁ 4, VPEFOYHE: 5F1BCe \EgrHans tenes
posi ti on aif pamiafl | gps@phesnd bips( t k| h [ S ituted by an

el ectron-donati tEllg g?ougpsuch asb%g h%hg%%}e@gr gﬁgrorsdnt hégiﬁko%lo’é? mﬂf its
aci dity deurddsles triddigndme tiiwre, the vddel Spiicdtiesn WaS ddynayced to

the 4' positiqn of 4- (pent af | uor ophenyl )-2,3,5,6

tetrafl uorcd’ﬁﬁgﬁﬁt}'bifg‘("ﬁtilﬂ“)ﬂl) Mahiarddd, ands the diltke disd postsibdecr ease. This
fact reveals th%rttlp‘] super strong acidity of .

{ 4- (pent af | uorophényl)-'2, 3,5, 6 tetrafl uorophenyl }bis(triflyl fieiHdd€ can be

i Nt al Nedreun s (Hedt ldoron 1 RyAYIILAMYAN md thitlklls 8bn i bhkG1ul (T 1)he use
e 1ron O

of the nucleophilic substitution reacCtion to posi
{ 4- (pent aPeRdrsgNenpPheny3d b3 s@ trdifilyfl)metbpldenyandi sHd i fiikk) et hapg |t
shows that _the
present invention shows a much better catalytic activity
compared to that of the existing Lewis acid catalysts, and an
organic compound can be easily synthesized at a high yield. The
aryl group of metallic arylbis (perfluoroalkylsulfonyl)methide
of the present invention can be introduced with various types
of aryl group, and therefore, a wide application to asymmetric

catalyst, functional material and the like is expected.



{4- (pent af | uorophenyl)-2,3,5,6- tetrafluorophenyllbis (triflyl) nmethane is
very usuful as a synthesis material for various organi c 2aMayi206 and aci d
catal ysts with the use of super strong acidity. (Chem cal fornula. 22) 13]

I ndustrial Applicability An arylbis(triflyl)nmethane having strong acidity
can be produced efficiently and easily by the nmethod for production
according to the present invention. Since the

pent af | uor ophenyl bi s(triflyl)net haneraighst he |1i ke of the 58 25 May 2005
present invention are organic acids that are stronger than TfOH, their use
as a novel type of conjugate base of protonic acid or netallic salt is

$§Peghegrywpreovg£ ?§§arff§%£#q F%Xﬁgﬁéi fony&&mgggugecan beén@%%oduced

group o Hane e app 5om t o
asymet ri ¢ bycahal ¥81]ofimetdearalalnmabeniibd |nd the like is p055|ble
Further, the netallic aryl bis(perfluoroal kyl sul fonyl)nethi de such as
scandlunl(mqhﬁmlﬁéﬁt5?¥ pHenyl bi s(triflyl)nmethide and the like of the
present invention shows a much better catalytic activity conpared to that
of the existing Lewis acid catalysts, ,and an organic conpound can be
easily synthesized at a high yiel ) 2ife aryl group of netallic arylbis
(perf luoroal kyl sul f onyl) metgi-d __gf t he phpsent invention can be
i ntroduced with various types of | group, and therefore, a w de
application to asymetric cataly§$2 unctional material and the like is
expected. 59

(wherein R' shows a substituted or unsubstituted aryl group
(however, phenyl group and p-methylphenyl group are excluded),
Rflandezareindependenttoeachotherandshowaperfluoroalkyl

group) .

2. The arylbis (perfluoroalkylsulfonyl)methane represented
by the general formula [1] according to claim 1, wherein R! is
a naphthyl group, a 2,4,6-trimethylphenyl group, a
4- (trifluoromethyl)phenyl group, a
3,5-bis(trifluoromethyl)phenyl group, a pentafluorophenyl

group or a perfluorobiphenyl group.

3. The arylbis (perfluoroalkylsulfonyl)methane represented
by the general formula [1l] according to claim 1, wherein Rf?!

and Rf? are both a trifluoromethyl group.

4, Apentafluorophenylbis (trifluoromethylsulfonyl)methane

represented by formula [2] or a para position substituent

thereof.

(Chemical formula 2)
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25 May 2005 CLAIMS 1. An aryl bi s(perfluoroal kyl sul fonyl ) net hane represent ed
by-the following general formula [1] (Chemical formula 1)2BMEa3R005R 1-S - H
[1] SO 2Rf2 (wherein Rl shows a substituted or unsubstituted aryl group
(however, phenyl group and p-nethyl phenyl group are excluded), Rf1l and Rf2
are independent to each other and show a perfluoroal kyl group). 2. The
aryl bi s(perfluoroal kyl sgl fon\H ) net hane represented by the general formula

[1] according to claim 1) wyeregp  ,Btsi s a naphthyl group, a
2,4,6-trinmethyl phenyl. grg |4-(trifluorgnethyl)phenyl group, a
3,5-bis(trifluoronet ﬁy @ foup, a penfﬂfl uor ophenyl group or a
per fl uor obi phenyl group. 3= TheS@EﬁFFi s(perfluoroal kyl sul fonyl ) net hane
represented by the gengral rmul®a [[1] according to claiml1l, wherein Rfl
and Rf2 are both a trifluoromethyl group. 4.

Apent af | uor ophenyl bi s(trifl uoronet hyl sul fonyl ) nmethane represented by

formul a [2]o.01 gapazgo@péiéﬂ QuegyBshih Ueterddper eof . (Chem cal formila 2)
60 25 May 2005 SO 2 3 C-H SO 2CF 3

5. A
{4—(pentafluorophenyl)—2,3,5,6-tetrafluorophenyl}bis(trifly
1) methane representedby formula [3] ora4' position substituent

thereof.

(Chemical formula 3)
R F R F
Tf
—~ ) d
Tf
F F F F
or a 4' position substituent thereof.

6. A method for producing an
arylbis (perfluoroalkylsulfonyl)methane represented by general

formula [4]

(Chemical formula 4)

slo oRf!
Rz—(I: —H 7y
SO gRf
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1 or a para position substituent thereof. 5. A

{ 4- (pent af | uor ophenyl)-2, 3,5, 6-tetrafl uorophenyl } bi s(trif2§May)2006t hane
represented by fornmula [3] or a 4' position substituent thereof. (Chem cal
formula 3) [3] Tf or a 4' position substituent thereof. 6. A nethod for
producing an arylbis (perf luoroal kyl sul fonyl) nethane represented by
general fornmula [4] (Chemical formula 4) RCR1 2-S 2 -H SOZ2Rf2 [41 61

25 May 2005whekergi ¥ BRowBOoMSs @b Siilsitietiube dutiupstseRs et ated Afoplp, gr oup,
Rf 1 and Rf2 are independent to each other and show a perf | uoroal kyl

group) , wherf pnadREaeye indeprainnhsoiegchesdes @ thewa ppeffyarnaddivity |
sul finate, g%ugr)ytvf@%é% perf | %‘}{ﬁa' kiseldone Rppoduced.is reagted with a
gént “conpr of "an” "organi ¢ netal or a fne

depr ot onat i-on i Sed tallic salt, and

a netal |l i c malfivetoadkyl meillfyhpeef lamnaoal had Istlipleafieuobbdbal nebuls oheact ed

with a perfluoroalh;l sul fonic acid anhydride. 7. The nethod for producing
t he produced 1 n

reacted with a deprotonation agent comprised of a
organic metal or a metallic salt, and a metallic salt of
arylmethylperfluoroalkylsulfone obtained is reacted with a

perfluorocalkyl sulfonic acid anhydride.

7. The method for producing the
arylbis (perfluoroalkylsulfonyl)methane represented by the
general formula [4] according to claim 6, wherein the aryl
halomethane is reacted with the perfluorocalkyl sulfinate by
heatingunder refluxusing a solvent with or without the presence

of a catalyst.

8. The method for producing the
arylbis (perfluoroalkylsulfonyl)methane represented by the
general formula [4] according to claim 7, wherein a tetrabutyl

ammonium iodide is used as the catalyst.

9. The method for producing the
arylbis (perfluoroalkylsulfonyl)methane represented by the
general formula [4] accordingtoclaim7, whereinapropionitrile

is used as the solvent.

10. The method for producing the
arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [4] accordingtoclaimé6, wherein a deprotonation

agent comprised of an organic metal or a metallic salt having
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aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by the general formula
[4] according to claim6, wherein the aryl hal omet hane i25Msac3088 with the
perfluoroal kyl sulfinate by heating under ref |lux using a solvent with or
wi t hout the presence of a catalyst. B. The nethod for producing the

aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by the general formula
[4] according to claim7, wherein a tetrabutyl ammoniumiodide is used as
the catal ysin 8quiheidmi hedifet product ngot he. 4 aryl bigacted to the
(perfluoroal kyl sul fonyl ) met hane represented by the general fornula [4]
accordi ng taFydmgthy¥pe o l4plepléanerile is used as the solvent. 10.
The nmethod for producing the arylbis (perfluoroal kyl sul fonyl) nethane
represented by the general fornula [4] according to claim®6, wherein a
deprotonat llon =Zgent conpnétstesi of an dogani ¢ mepadbdeeimy et al | ithesal t

havi ng 62 25 005_an equi val ent wejght of 1.7 to 2.4 is reacted to the
aryl net hyl p?erry:‘\l%&ﬁ?BSF%? W&SUHOH%)S“%% FERTSRTHES ngY t fr&e

ar yl bi S(pergférié(%fa@alfgﬂnél'&f@W'Qé@éﬁﬁ@@; rt%pwg@at gd Pyetds @RNEeRgh formula
[4] according to claim®6, wherein the aryl hal onethane i's a benzyl

broni de, a Izlemetbsrehid maphthnl ermmmigdel - a chilorcowsehzy hagbh tHed lene,,

2,4, 6- trlnethylphenylnethy chb ride
4- (trlfluoronethyl)phenyl ?%?%Wﬁ%ﬁ?lnaphthalene’ a
3, 5- bi s(trif lyererehbyhy Dhtemylmeihyl BhosE tes , a
pent af | uor ophenyl et hyl brom de or
4- (trifluoromethyl) phenylmethylbromide, a
3,5-bis(trifluoromethyl)phenylmethylbromide, a
pentafluorophenylmethylbromide or a

- (bromomethyl) perfluorobiphenyl.

12. The method for producing the
arylbis (perfluoroalkylsulfonyl)methane represented by the
general formula [4] according to claim 6, wherein the
perfluoroalkyl sulfinate is an alkaline metallic salt of

trifluoromethane sulfinic acid.

13. The method for producing the
arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [4] according to claim 6, wherein the metallic
salt of arylmethylperfluoroalkylsulfone is a lithium salt or

a magnesium salt of arylmethylperfluorcalkylsulfone.

14. The method for producing the
arylbis (perfluoroalkylsulfonyl)methane representéd by the
general formula [4] according to claim 6, wherein the

arylbis (perfluoroalkylsulfonyl)methane represented by the
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4- (brononet hyl ) perfl uorobi phenyl. a a a a a 12. The nethod for producing
the arylbis (perf luoroalkylsulf onyl) methane represent22May 4008 gener al
formula [4] according to claim6, wherein the perfluoroalkyl sulfinate is
an alkaline netallic salt of trifluoronethane sulfinic acid. 13. The
met hod for producing the arylbis(perfluoroal kyl sul fonyl) nmet hane
represented by the general formula [4] according to claim®6, wherein the
netal lic sarerafl aryl met hgbpeutfd uoroal kyl pull fone is adithiumsaht or a
magnesi um sal t._of aryl net hyl perfl uoroal kyl sul fone. 14. The nethod for
pr oduci ng t"’}i‘éflbérgﬁﬁglgl?‘b’gwqw&@&llE?‘P%h PIHANLTet HEARF9SE€Pedent & by t he
general forgafedah4koagerdidig to claim6, wherein the arylbis
(perfluoroal kyl sul fonyl ) met hane represented by the 63 25 May 2005 gener al
formul a [ 4](dhemdpal afgimily t5)i f | uor onet hyl sul f onyl ) met hane represented by
general formula [5] (Chemcal formula 5) SO 2CF 3 R2-C-H [51 SO 2CF 3
(wherein R2 shows a substitoutéaFd or unsubstituted aryl group)

2Lk 3

R2—<,: —H B
S0 oCF 3

(wherein R? shows a substituted or unsubstituted aryl group) .

15. The method for producing the
arylbis (perfluorocalkylsulfonyl)methane represented by the
general formula [4] according to claim 14, wherein the
arylbis(trifluoromethylsulfonyl)methane represented by the
general formula (5] is a
pentafluorophenylbis (trifluoromethylsulfonyl)methane
represented by formula [2].

(Chemical formula 6)

R F
SIO oCF 3
F (IZ——H B]
SO oCF 3
F F
le6. The method for producing the

arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [4] according to claim 14, wherein the

arylbis(trifluoromethylsulfonyl)methane represented by the
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15. The method for producing the arylbis (perfluoroal kyl sul fonyl)nethane
represented by the general forrmula [4] according to clai%hMay 208rein the
arylbis (trif luoronethylsulfonyl) nmethane represented by the general
formula [5] is a pentafluorophenyl bis(trifluoronethylsulfonyl)nethane
represented by fornula [2]. (Chemcal fornmula 6) SO 2CF3 C -H SO 2CF 3
F21 16. The nethod for producing the arylbis (perf |uoroalkyl sulfonyl)

net hane repfeasented by t he fogmakaal fornula514] accordhﬁg to claim 14,
wherein th ylbis (trif luqronethylsulf on met hane represegted by the

64 25 May gdoggagﬁgf%wquﬂqﬁmx; rg]3 - tetraf uorophenyl}bls (trif
{4- (pent af Imte@HQﬁ@yfépl?eé’er&e@ bet eabhyor opfieny! }bi s(trifly 1) methane

represented by formula . (Cheimical fornmula 7) [37 17. A netallic salt of
aryl bi s (pdﬁhemmoabai¢@mwmﬂfﬂonyl) met hane represented by general fornula
[6] (Chemcal formula 8 M 0 2Rf i f6]

R FFR F
T

Da®, d
Tf

F FF F

17. A metallic salt of
arylbis (perfluorcalkylsulfonyl)methane represented by general
formula [6]

(Chemical formula 8)

0 oRf!
M —(R 2 Bl
SO aRE? |

(wherein R® shows a substituted or unsubstituted aryl group
(however, phenyl group is excluded), Rf' and Rf? are independent
to each other and show a perfluorocalkyl group, M shows any one
of theelements selected fromalkalinemetallicelement, alkaline
earth metallic element, transition metallic element, boron,
silicon, aluminum, tin, zinc or bismuth, n shows a numeric value

equal to the valence of M element).
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-ClRZ SO 2Rf2n (wherein R2 shows a substituted or unsubstituted aryl group
(however, phenyl group is excluded), Rf1 and Rf2 are indep®Noond005t o each
ot her and show a perfl uoroal kyl group, M shows any one of the elenents
selected fromalkaline netallic elenent, alkaline earth netallic el enent,
transition netallic element, boron, silicon, alumnum tin, zinc or

bi smuth, n shows a nuneric value equal to the valence of Melenent). 65 25

May 2005 18.8.TheThetal lic salt nekalaiyl bis (perf kdoeoal kyl sul f @gyl)
met hane according to claim17, wherein the transition netallic elenent is

anyone of (3 REE4PPFEIURTRAMLS UdEPBEL L F1901 2eeaTH il L9 CLAiuKT,
I ant hanoi d, ?%rt’he nft‘ba!n‘éq #n%%aum F%’F‘g é‘g}lg rlF%ffm3 etet1i1ENe

metallic sa‘T |'uor oa ane accordl ng to
claim17, e/ﬂdws ﬁ]lecwmﬁ E&é}n@rcantld)tldn a/tttmlhlnuo]rammialmy)hdgrmm:erzo The
netallic salt ar | bi s (perfluqroal kyl sul fonyl) nethane according to
claim 17, WF&V a?%u‘%\' rﬁﬁWng?Bu]ba 84 6-trimethyl phenyl group,

a 4-(trif|uoronethyl)phenyl group, a 3,5-bis(trifluoronethyl)phenyl group,
a pent afl uorophenyl group or a perfl uorobi phenyl group. 21. The netallic
salt of aryl®is [perfl uor oal kymettefldhg| ) met hane asedkdi ng to cl aiah 17,

wher ein the Eﬁllbgr oréﬁlkylsulfonyl)methaneaccord1ngtx>cla1m17

wherein Rf' and Rf? are both a trifluoromethyl group.

20. The metallic salt of
arylbis (perfluorcalkylsulfonyl)methane according to claim 17,
wherein R® is a naphthyl group, a 2,4, 6-trimethylphenyl group,
a 4- (trifluoromethyl)phenyl group, a
3,5-bis(trifluoromethyl)phenyl group, a pentafluorophenyl

group or a perfluorobiphenyl group.

21. The metallic salt of
arylbis (perfluoroalkylsulfonyl)methane according to claim 17,
wherein the metallic salt of
arylbis (perfluorocalkylsulfonyl)methane ig a metallic salt of
2-naphthylbis (triflyl)methane, a metallic salt of
l-naphthylbis (triflyl)methane, a metallic salt of
2,4,6-trimethylphenylbis(triflyl)methane, a metallic salt of
4- (trifluoromethyl)phenylbis (triflyl)methane, ametallic salt
of 3,5-bis(trifluoromethyl)phenylbisg(triflyl)methane, a
metallic salt of pentafluorophenylbis(triflyl)methane or a
metallic salt of {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis (triflyl)methane.
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aryl bi s(perfluoroal kyl sul fonyl)nmethane is a netallic salt of
2-naphthyl bis(triflyl)nmethane, a netallic salt of 25 May 2005

1- napht hyl bi s(triflyl)nethane, a netallic salt of
2,4,6-trinmethyl phenyl bis(triflyl)nmethane, a netallic salt of 4- (trif
| uoronet hyl ) phenylbis (trif lyl) nmethane, anetallicsalt of
3,5-bis(trifluoronethyl)phenylbis(triflyl)nmethane, a netallic salt of

pent af | uor gphenytrheés(triflyl) npkhaneier a netall ggigalt of of
{4- (pentafluorophenyl% 2,3,5,6 tetrafluorophenyl }bis(triflyl)nethane. 66 25

May 2005 22rythésieed lm%rwhyléﬂlfanylmest(@@ﬁfamwru@:ymaﬂa@wll) met hane
accordi ng m 21, ein the netahhi LG salt of of
enyh %I (FPEf

pent af | uor op bis(trifl nethane I's a scandi um
pent af | uor geinenyl hos¢piedy M anet-hif el phetthdrd higma scandium (III)
pentafluorophenglbls(trlflyl )met hide. 23. The netallic salt of arylbis

(per f | uor oZGBFPS LPPEYRRSHENHAE TAELBH NI HSS ¢l aidh 21, 2 wherldithitie

netal lic S%Ehtgkluoro henylbls trlflylimethld .
{4- (pent af 'uor ophenyl ? ,6-tetrafl uorophenyl}bis(trifly 1)nethane is a

scandium (I'11) {4- (pentafluorophenyl) 2,3,5,6-tetrafl uorophenyl }bis(trifly

1 thid h
{Ln?peht:fldbrophéﬁ;rg]Z 3, 5, 6"FER AT uor ophenyl }BRSEtrifly 1) m8fhi de. 24.

A et hod f airypbegdupeAfl@or®i1dy1is6158hY1 et Rk & Sorddiekf cd wokoalky! sul f
onyl) nethane, wherein the nethod is a nethod for producing a metal lic
salt of aﬁ@eﬁﬁ§n(perfluo¢@&IkyIsqu@ﬁ?B}ﬁéFhane repeasént ed by @éneral

{4- (pentafluorophenyl)-2,3,5,6-tetrafluorophenyl}bis (trifly
1) methane is a gcandium (II1)
{4- (pentafluorophenyl)-2,3,5,6-tetrafluorophenyl}bis (trifly
l)methide or a lithium
{4- (pentafluorophenyl)-2,3,5,6-tetrafluorophenyl}bis (trifly
l)methide.

24, A method for producing a metallic salt of
arylbis(perfluorocalkylsulfonyl)methane, wherein the method is
a method for producing a metallic salt of
arylbis (perfluorcalkylsulfonyl)methane represented by general
formula [6]

(Chemical formula 9)
30 oRE!

M | —CR® ]
SO oRF? |
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formula [61 (Chemcal formula 9) M02f RL -CR2 SO2Rf2 n |G 67 25 My
2005 (wherein R2 shows a substituted or unsubstituted ary?5 dayidP05 Rf 1 and
Rf 2 are i ndependent to each other and show a perf |uoroal kyl group, M
shows any one of the elenents selected fromal kaline netallic el enent,
alkaline earth netallic elenent, transition netallic elenent, boron,
silicon, alum num tin, zincorbisnmuth, n shows a nuneric value equal to

t he val ence(vdferMial rRTeitows Whenes vl tut edr Yk bhsspRrifc utear eay Kyddd, onyl)
nmet hane represente by general fornmula [4] (Chemical fornmula 10) SO 2Rf R

2-C - H [ 4] RiSendRD) arrhaidepenRons hevesch aflissand ahay dPethtidirdliiutled aryl
, HRf Iy ine
group bARg RiZsis | HQ:@?%gagngmh%ﬁelge%%;gégt Det. anh $haw %}E}ﬁr

| uoroal kyl =~ group) 1I's neutf roxide of a netal. 25. The
met hod for prtedddcnglétentneadkal insabtrtbfmetalylibieslement, transition

(perfluoroal kyl.sul fqQn I%lrreghane according to claim?24, wherein th

hydr oxi de. gTe HIa {RSTERPE BORPRr Bt He o THRE tir, 2ind o ambeh)
n shows a numeric value equal to the valence of M element)
whereinanarylbis (perfluoroalkylsulfonyl)methane represented
by general formula [4]

(Chemical formula 10)

Rz—(:l —H [l

(wherein R? shows a substituted or unsubstituted aryl group,
Rf'and Rf? are independent to each other and show a perfluocroalkyl
group)

is neutralized with a hydroxide of a metal.

25, The method for producing the metallic salt of
arylbis (perfluorocalkylsulfonyl)methane according to claim 24,
wherein the hydroxide of the metal is a hydroxide of a metal

selected from alkaline metal or alkaline earth metal.

26. The method for producing the metallic salt of
arylbis (perfluorocalkylsulfonyl)methane according to claim 24,
wherein the arylbis (perfluorocalkylsulfonyl)methane

represented by the general formula [4] is used, which is

68



selected fromal kaline nmetal or alkaline earth nmetal. 26. The nethod for
producing the netallic salt of arylbis (perfluoroal kyl suld dfas 3045 hane
according to claim?24, wherein the aryl bis(perfluoroal kyl sul fonyl) net hane
represented by the general fornmula [4] is used, which is 68 25 May 2005
obtai ned by reacting an aryl hal omethane with a perfluoroal kyl sulfinate,
foll owed by reacting an aryl net hyl perfluoroal kyl sul fone produced with a

depr ot onat | g4t aid@eby ¢REBE I 58 hrOhr@N hal 8RBt Ba@waknQl paRr MBdRddlKg/15al t, and
a netallic salt of arylnethy gerfl uor oal kyl sul fone obtained is reacted

with a perf$WdiidaltRyl sul f oRPtlesd anhydidivde. 27. rgaetirg hod f orapr oduci ng

the et al |l g ot rOhoe2t Yhbld iRAvaroalkul sub invlJ aoptbags aceor ding to

cl ai m 26, rel n e ar ane 'S reac e per Sor oal kyl
sul finate mgdiﬁatcbmgruﬂd@rofreh bugatisd ngetals ok vamtmendaiil ior sl t haitd  t he
presence of a catalyst. 28. The nethod for pr odumsfjgft he netallic salt of

aryl bis (pet f“FE%?‘%’a‘Tr oI5 At IAms R RRET heekRatikyg ergidRt2tredyferein a

tetrabutyl @ég&@dumltﬁdédﬁg fﬁl&&%@lﬁgltgﬁw@ﬁ@é ¥eliq 28nydPgadret hod for
producing the netallic sa aryl (pertluoroal kyl Ul fonyl ) met hane

according to claim?27, wherein a propionitrile is used as the solvent. 30.
t he tallic, salt of

Th t hod d
(p:rmeuo?oa%iyl E‘Fgﬁ%?ﬂgﬁiha R a2 EST MGt otBFalrﬁ?g%fh%esr‘ae]ltn He

per f | uor oal & sl (bRt 8ot6a BEy 1K EFohHE) Bt Hd SccsPdindtoldliaihuey,0met hane
sulfinic acid. 31. The nethod for produ0| ng the netallic salt of arylbis

(per f | uor oavhaxssiy fmpry hdpdgnethakoidi rapatedatidimypeperfluoroalkyl

sulfinate by heatingunder refluxusinga solvent with or without

the presence of a catalyst.

28. The method for producing the metallic salt of
arylbis (perfluorocalkylsulfonyl)methane according to claim 27,

wherein a tetrabutyl ammonium iodide is used as the catalyst.

29. The method for producing the metallic salt of
arylbis (perfluoroalkylsulfonyl)methane according to claim 27,

wherein a propionitrile is used as the solvent,.

30. The method for producing the metallic salt of
arylbis (perfluoroalkylsulfonyl)methane according to claim 26,
wherein the perfluoroalkyl sulfinate is an alkaline metallic

salt of trifluoromethane sulfinic acid.

31. The wethod for producing the metallic salt of
arylbis (perfluoroalkylsulfonyl)methane according to claim 26,
wherein the metallic salt of arylmethylperfluoroalkylsulfone

is a lithium salt or a magnesium salt of
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wherein the netallic salt of aryl nethyl perfluoroal kyl sulfone is a lithium
salt or a magnesiumsalt of 69 25 May 2005 aryl net hyl per f 2adtaya200p sul f one.
32. A nethod for producing a netallic salt of arylbis (perf |uoroalkylsulf
onyl) nethane, wherein the nethod is a nmethod for producing a nmetallic
salt of arylbis (perfluoroal kyl sul fonyl)nethane represented by general
formula [61, (Chem cal fornula 11) MSO 2Rf1 C6] -CR 2 SO 2Rf2n (wherein R2

shows a suhsiyireed1peransehsdiilcadsany| group, Rfl and Rf2 are
i ndependent to each other and show a perfluoroal kyl group, M shows any one
of the elenents selected fromalkaline netallic elenent, alkaline earth

metallic elepenty (ransidd OneoPet alllbogherenl . Rorom:silkgep, alum num
tin, zinc or bismuth, n shows a nuneric val ue equal to the valence of M
el enent) wvherltis (aprélybbosl Kyenflifoaydahdyh=aid ,f wiwitd iret hamethegriesent ed
by general fornul a (11,4] (%em’ cal formula 12) SO 2Rf1 R 2-C -H [41 SO 2Rf2
70 25 May 2005 PGRHRTRI n RBY shoRECGUELBRt i t Bt ed MGEadAGibst iSBdfed &yl group,

arylbis (perfluoroalkylsulfonyl)methane represented by general
formula [6],

{Chemical formula 11)
S0 2
[
M —(IJR 6]
S

(wherein R? shows a substituted or unsubstituted aryl group,
Rf' and Rf? are independent to each other and showa perfluoroalkyl
group, M shows any one of the elements selected from alkaline
metallic element, alkaline earth metallic element, transition
metallicelement, boron, silicon, aluminum, tin, zincorbismuth,
n shows a numeric value equal to the valence of M element)
whereinanarylbis (perfluorocalkylsulfonyl)methane represented
by general formula [4]

(Chemical formula 12)

S0 oRf!
Rz—cl,‘ —H i)
SO R
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Rf 1 and Rf2 are independent to each other and show a perfl uoroal kyl

group) is reacted with a salt or an oxide of transition n&2¥ay3008eating
under reflux. 33. The nmethod for producing the netallic salt of arylbis
(perfl uoroal kyl sul fonyl ) met hane according to claim32, wherein the salt or
thée oxide of transition netal is a lanthanoid netallic salt or a scandium
oxide. 34. The nethod for producing the netallic salt of arylbis

(per f | uor oalwhdreihf rhydhomet hasebacioartdidngrt onal@thtiZzed whel ejroud)e

aryl bi s(perfluoroalkyl sul fonyl ) met hane represented by the general fornula
[4] is usedt WA A soitdapradenpy osasbiqthig TR dARAY HarbhbidErf e Wil h a

per fl uor oal adul finate, followed by reacting an

aryl met hyl perfluoroal kyl sul fone produced with a deprotonat ion agent

conpri sed ofs agaorgdhnith mesalt oprnaomEicadf tcasaltjommdtal imytlddtiingsal t  of
aryl met hyl pe‘{i;l uor Qal kyl sul fone obtained is reacted with a perfluoroal kyl
sul f oni ¢~ act egnﬁ)?g?}lﬁe. 35. The nethod for producing the netallic salt of
aryl bis (perfluoroal kyl sul fonyl ) net hane according to claim 34, wherein the
aryl hal omethane is reacted with the perfluoroal kyl sulfinate by heating
under ref |3k usihfy aeddiodentton t Prefugirhouthe t heetrlesiehcesadft a afat al yst.

36. The net f:qr ] i t ; i .
(perfl uoroal' Ky bs%l@%%??‘?%‘?%aé e%élggérﬁgli ’n‘ge%galnc %%ﬁ)%ﬂg})gi Cigl 3y°‘ ‘2005
wherei n a twiaraintye anhdBirwhd a@didicof srugett b hbeaTabal yahthahbidlhe

met hod for producing the netallic salt of arylbis
(per f | uor od'9&ALddCr BAYF) FethAFERAEEBr 8%#4€t o cl ai m 35,

34. The method for producing the metallic salt of
arylbis (perfluorocalkylsulfonyl)methane according to claim 32,
wherein the arylbis (perfluorocalkylsulfonyl)methane
represented by the general formula [4] isused, which is obtained
by reactinganaryl halomethane with a perfluoroalkyl sulfinate,
followed by reacting an arylmethylperfluoroalkylsulfone
produced with a deprotonation agent comprised of an organicmetal
or a metallic salt, and a metallic salt of
arylmethylperfluorcalkylsulfone obtained is reacted with a

perfluorocalkyl sulfonic acid anhydride.

35. The method for producing the metallic salt of
arylbis (perfluorocalkylsulfonyl)methane according to claim 34,
wherein the aryl halomethane is reacted with the perfluoroalkyl
sulfinate by heatingunder reflux using a solvent with or without

the presence of a catalyst.

36. The method for producing the metallic salt of

arylbis (perfluorocalkylsulfonyl)methane according to c¢laim 35,
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wherein a propionitrile is used as the solvent. 38. The nethod for
producing the netallic salt of arylbis (perfluoroal kyl sug’ da 30408t hane
according to claim34, wherein the perfluoroal kyl sulfinate is an al kaline
metallic salt of trifluoronmethane sulfinic acid. 39. The nethod for
producing the netallic salt of arylbis (perfluoroal kyl sul fonyl)nethane
according to claim34, wherein the netallic salt of

aryl met hyl paiddadar 9al dorapilthaNSnmdrsi vl hbihaeMsSakbq Us @nagesipyp sal t of
aryl met hyl perfl uoroal kyl sul fone. 40. A nethod for producing a netallic salt

of arylbis (perf luoroal kyl sulf onyl) nethane, wherein the nethod is a
nmet hod for odugi_ng al ld ¢ sal .arylbis f. .l uorgal kyl sul f onyl)
nmet hane rep:f{e'sen &d g%tglgo%ieréf:& f%rrtrorﬁiﬁé”f@) % enrlg%g%l]flod;nu agltlis)OSle\J/I 10 2Rf’
-R 2 SO 2Rfay1 136](pevh et et da IRA/ 130088 n ] shidxsididis €coxdingnssksbimwed aryl
group, 72 25 May 2005 Rf1 and Rf2 are independent to each other and show a
per f | uor oal ATE1Gr BUBTORA SMWE! 18ny SoHBEBf 2% Hd S [SORRRE - sel ected from

al kaline netallic elenment, alkaline earth netallic elenment, transition
nmetallic elenent, boron, silicon, alumnum tin, zinc or bismuth, n shows
a nuneric V& .ue Bgualmathadhe fwal epeedotiMgel elmentetallic salt of

arylbis (perfluoroalkylsulfonyl)methane according to claim 34,
wherein the perfluorocalkyl sulfinate is an alkaline metallic

salt of trifluoromethane sulfinic acid.

39. The method for producing the metallic salt of
arylbis (perfluorocalkylsulfonyl)methane according to claim 34,
wherein the metallic salt of arylmethylperfluoroalkylsulfone
is a lithium salt or a magnesium salt of

arylmethylperfluorcalkylsulfone.

40. A method for producing a metallic salt of
arylbis (perfluorocalkylsulfonyl)methane, wherein the method is
a method for producing a metallic salt of
arylbis (perfluoroalkylsulfonyl)methane represented by general
formula [6]

(Chemical formula 13)

0 oRf*
M —(R 2 Bl
SO RE: |,

(wherein R® shows a substituted or unsubstituted aryl group,
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wherein a netallic salt of arylbis (perfluoroal kyl sul fonyl) net hane
represented by general fornula [4] (Chemical fornula 14)28Mar005R 2-C -H
[41 SO 2Rf2 (wherein R2 shows a substituted or unsubstituted aryl group,
Rf 1 and Rf2 are independent to each other and show a perfluoroal kyl group)
is'reacted with a halide of a netal having different netal species. 41. The
nmet hod for producing the netallic salt of arylbis

(perfl uor oaiﬂ%;ahusilnfﬁml mtepleanena ¢ e@adihng he@ aaidad Howldper Ahes a1 kyhe
nmetallic salt of ryl bis (perfluoroal kyl sul fonyl) nmet hane r fr esent ed by
the gener #TY%r n%l%l"c["%?j any neiqty BRe ljqmegts seéleécted from alkaline

ar yl bi s perfdiuaneal kidmsitlf, ogﬂaﬁﬁ&@a&h%taﬁ@cr@m@%a O HHAUCNG t he
metallic salt of 73 25 May 2005 arylbis (perfluoroal kyl sul fonyl)methane

accor di ng teetelldimel@menthéprepn, Bhblmry,l zblwl(mm‘ |tuar, O?atlriqmsmsﬁmtyll ) rret hane
represented b t he general fornu

reacting af® aryl""hai Bﬂ?ﬂja%ev%%e eg[l &r‘fo I'iL}ber ggllﬁi}Fesﬁ# L r}l%qf ol | owed

by reacti ngysreanyl met hyl pgrfl uoroaln@(;laaqllfgone pr odgged WI t h a ggpr ot onat
ion agent conprised of_an %ﬁqanlc metal or a netallic salt, and a netallic
salt of ar3uYIPLRyPPEE iR IS fPRBRENtadiererPes ensgdyisiiarala

formula [4]

(Chemical formula 14)

30 oRf!
Rz—(ll —H 7y
SO oRf?

(wherein R? shows a substituted or unsubstituted aryl group,
Rflandezareindependenttoeachotherandshowaperfluoroalkyl
group)

isreactedwithahalideof ametal havingdifferent metal species.

41. The method for producing the metallic salt of
arylbis (perfluoroalkylsulfonyl)methane according to claim 40,
wherein the metallic galt of
arylbis (perfluorcalkylsulfonyl)methane represented by the
general formula [6] is a silver salt of

arylbis (perfluorocalkylsulfonyl)methane.

42, The method for producing the metallic salt of
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per fluoroal kyl sulfonic acid anhydride. 43. The method for_ producing the
netallic salt of arylbis (perfluoroal kylsul fonyl)nmet hane2a¥edrZfl08g t o
claim42, wherein the aryl halonethane is reacted with the perfl uoroal kyl
sul finate by heating under ref lux using a solvent with or without the
presence of a catalyst. 44. The nethod for producing the nmetallic salt of
aryl bis (perfluoroal kyl sul fonyl ) net hane according to claim43, wherein a
tetrabutyl sanibiasdperbtiaderdlkylsed fasyl hee tbaingl ystordimg dhelaenrod f or

producing the netallic salt of arylbis er fl uqroal kyl sul fonyl ) net hane
Dccordi ng CBSeaRm 43, Tner of ALY LB SPEH LI I TESLEORE P event . 46.
The et hod xféi{rel%ﬁgb.'@b?g: RBtAl £b:5m83l f410fs uBEY! RS ch is obtained

(perfl uoroal Kyl sul fonyl') rethane according to claim42, wherein the

per f | uor oaldkyreatf ifigrit ery’hahone tkedriaiel thea ek E tuoxed Tkyof sukf fager omet hane
sulfinic acid., 47.. The net had for producing.the allic.salt 74 25 May
3005 ar vl by TASAER (B or RS oAb ) BT A BSSFA RREo R b o Thons

wher ei n t herstuaklivg thal depfotnacithhylepedonpgel sad k¥ lasidfping c etad |1t hi um
salt or a magnesium salt_of aryl nethyl perfluoroal kyl sul fone. 48. A nethod
for producidfy a2net &etpélialt FHltaryl®Bids (Per f "ELdtbEE kyl Y oFfl )

et hane, WISk b8 ORE NN d.8 1A STBEDAL SF. AIAAUC NGB ko ssal ¢ of

aryl bis (perfluoro n ane represented by general formnula [6]
(Chem cal frmfiluards)kWMCSNIXnlic acid anhydride.

43. The method for producing the metallic salt of
arylbis (perfluorcalkylsulfonyl)methane according to claim 42,
wherein the aryl halomethane is reacted with the perfluoroalkyl
sulfinate by heatingunder refluxusing a solvent with or without

the presence of a catalyst.

44, The method for producing the metallic salt of
arylbis (perfluoroalkylsulfonyl)methane according to claim 43,

wherein a tetrabutyl ammonium iodide is used as the catalyst.

45. The method for producing the metallic salt of
arylbis (perfluorocalkylsulfonyl)methane according to claim 43,

wherein a propionitrile is used as the solvent.

46. The method for producing the metallic salt of
arylbis (perfluoroalkylsulfonyl)methane according to claim 42,
wherein the perfluoroalkyl sulfinate ig an alkaline metallic

salt of trifluoromethane sulfinic acid.

47. The method for producing the metallic salt of
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1] -1 R2 SO 2Rf2n (wherein R2 shows a substituted or unsubstituted aryl
gkoup (however, phenyl group is excluded) , Rf1 and Rf2 % May@bendent
t.o each other and show a perfluoroal kyl group, M shows any one of the

el enents selected fromalkaline netallic elenent, alkaline earth netallic
et enent, transition netallic elenent, boron, silicon, alumnum tin, zinc
or bismuth, n shows a nuneric value equal to the valence of M el enent)

wher ei n an afMbhis$péperidtmioalillisyl s oh{ Dnyd pHRichade rapiesert edm 4ky gener al
formula [4] (Chemcal fornula 16) SO 2Rf1 R2-1-H [4] SO 2Rf2 75 25 May
2005 (wher &heTRINsHeR e addpSt Fa i ©F BFY UFRUbEPerdiearar iy Hiodere Rf 1 and

Rf 2 are independgnt 10,8 othgr and,,show a Qr%fJn Mapoal Ig.'élllp grayp) is
od fo

reacted with a silver carbonate under shade. 49.” The neth r producing
t he net al | iarydalkethplipenf Wdraalfkyéshl ioneal kyl sul f onyl ) net hane according to
claim48, wherein the aryl bis(perfluoroal kyl sul fonyl)nethane represented
by the general formula [4] is used, which is obtained by reacting an aryl

hal onet hanegn t haa pRithdauor pak kybrsshéinateq faldomed bysgeactigrg an
aryl met hyl perfl uoroal kyl sul fone produced with a deprotonation agent

conpri sed cirvdbpisrganf tuemaalkylenlionet ahdtitmnea| whergmic shermeshbfigssalt of
a method for producing a metallic salt of
arylbis (perfluoroalkylsulfonyl)methane represented by general
formula [6]

(Chemical formula 15)

30 oRf!
M —(R 2 Bl
S0 RE% |

(wherein R? shows a substituted or unsubstituted aryl group
(however, phenyl group is excluded), Rf' and Rf? are independent
to each other and show a perfluoroalkyl group, M shows any one
of theelements selectedfromalkalinemetallicelement, alkaline
earth metallic element, transition metallic element, boron,
gsilicon, aluminum, tin, zinc or bismuth, n shows a numeric value
equal to the valence of M element)
whereinanarylbis(perfluoroalkylsulfonyl)methane represented
by general formula [4]

(Chemical formula 16)

SO oRf
Rz—(# —H 7y
SO oRf
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aryl met hyl perfl uoroal kyl sul fone obtained is reacted with aaﬁferfluoroalkyl
sul foni ¢ acid anhydride. 50. The nethod for producing the2hasi2006 salt of
aryl bis (perfluoroal kyl sul fonyl ) net hane according to claim49, wherein the
aryl hal omethane is reacted with the perfluoroal kyl sulfinate by heating
uhder ref lux using a solvent with or without the presence of a catal yst.
51. The nethod for producing the netallic salt of arylbis (perf

| uor oal kyl stHeaiay h) RTBiHbBE 2 26@Os i i eli0oe | @i gurhd.i tudlar 8-yl ayieiy, abut yl
ammoni um i odi.de is _used as the catalyst. 52. The nmethod for producing the
metal lic sdif aé‘finé 20 ipslprendsnh tolasics Ferrangothan APe st rRALYEt hane
accordi ng té& |n150 wherein a propionitrile is used as the solvent. 53.
The net hod Tor produ0|ng the netallic salt of arylbis

(perfl uor oalkyestbBdnyi§imed hainereac cardomgrd aurcleai shd8e. wherein the
perfluoroal kyl sulfinate is an alkaline netallic salt of trifluoronethane
sulfinic acid. 54. The nethod for producing the netallic salt of arylbis
(perfl uoroal kyl sul fonyl ) met hane according to claim49, wherein the

metal lic sadd. ofThar ylwethad paot] uprealkyhsgul fione métsaid dd t hidlm salt or a
magnesi um sal t _of | met hyl per fl uoroal kyl sul f one. catal yst having a

netal | i c sa@%Yigps <aF#Hl%rﬁﬂéwh%lfeavkW%ﬁﬂ%@?ﬁ%ﬁ%@o cepiBddnt ed by
general  foraylan 6] (Ehem cal f,0nmukapdsy1 MEQARA sh8kony1) methane

represented by the general formula [4] isused, which is obtained
by reactingan aryl halomethane with a perfluorocalkyl sulfinate,
followed by reacting an arylmethylperfluorcalkylsulfone
producedwith a deprotonation agent comprigsed of an organicmetal
or a metallic salt, and a metallic salt of
arylmethylperfluorocalkylsulfone obtained is reacted with a

perfluoroalkyl sulfonic acid anhydride.

50. The method for producing the metallic salt of
arylbis (perfluorcalkylsulfonyl)methane according to claim 49,
wherein the aryl halomethane is reacted with the perfluoroalkyl
sulfinate by heatingunder refluxusing a solvent with or without

the presence of a catalyst.

51. The method for producing the metallic salt of
arylbis (perfluoroalkylsulfonyl)methane according to claim 50,

wherein a tetrabutyl ammonium iodide is used as the catalyst.

52. The method for producing the metallic salt of
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-CR 2 SO 2Rf2n (wherein R2 shows a substituted or unsubstituted aryl group,
RE1 and Rf2 are independent to each other and show a perf2udlay®200p1 group,
M shows any one of the elenents selected fromalkaline netallic elenent,

al kaline earth netallic elenent, transition netallic elenent, boron,
siticon, alum num tin, zinc or bismuth, n shows a nuneric value equal to
the val ence of Melenent) 77 25 May 2005 | as an active ingredient. 56. The

catal yst acsendiBgpter chétdn 1981 sMEBRY D) thdtehbrt 8y StdinsSt & ckgWnS 0aci d
catalyst. 57. A nethod for synthesizing an organi c conpound wherein the

met hod is aheseRsdaf prorieniiesdile Ag§ upedrasmriine coAgenhd by using a
catalyst having a netallic salt of arylbis (perf luoroal kylsulf onyl)

nmet hane represented by general fornula [6] (Chemical fornula 18) M I SO
2Rf1 -CR 23S0 2Me2 mdthogwhe&wei npkR3debing aclsalbshetdalilad orsalmsulast i t ut ed
aryl group, Rf1 and Rf2 are independent to each other and show a

per f | uor oalwlbiﬁr(Bﬁﬁ,ﬂW?‘é‘Pﬁﬂﬁé’léH.&feﬁél H\“ettl'lf?é’ee"r“é‘f%‘?ﬂiélgs'écl’ &efel 4rom
al kal'ine  npalealdihCe £é GBMIuALE k| N6 0F R ABL &l dd G 1RLETROmed4130% i ON

salt of trifluoromethane sulfinic acid.

54. The method for producing the metallic =salt of
arylbis (perfluoroalkylsulfonyl)methane according to ¢laim 49,
wherein the metallic salt of arylmethylperfluorocalkylsulfone
is a lithium salt or a magnesium salt of

arylmethylperfluoroalkylsulfone.

55. A catalyst having a metallic salt of
arylbis (perfluoroalkylsulfonyl)methane represented by general
formula [6]

(Chemical formula 17)

50 oRF*
M | —CRr? Bl
SO oRE? |

(wherein R® shows a substituted or unsubstituted aryl group,
RflandezareindependenttoeachotherandshOwaperfluoroalkyl
group, M shows any one of the elements selected from alkaline
metallic element, alkaline earth metallic element, transition
metallicelement, boron, silicon, aluminum, tin, zincorbisamuth,

n shows a numeric value equal to the valence of M element)
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nmetallic elenent, boron, silicon, alumnum tin, zinc or bismuth, n shows
a-nuneric value equal to the valence of Melenent) as an2ablanidos
ingredient, and catalytic reaction is conducted under the presence of said
catalyst in a solvent. 58. The nmethod for synthesizing an organi ¢ conpound
according to claimb57, wherein the catalytic reaction is a benzoylation 78
25 May 2005 reaction, a Diels-Alder reaction, an aldol-type reaction, a
Fri edel - O afd sinr gaet&ningrddpitch reaction, a glycosilation reaction, an
esterification reaction, an ene reaction, a cationic polynerization
reaction or an allylation reaction. 79

56. The catalyst according to claim 55, wherein the catalyst

is a Lewis acid catalyst.

57. A method for synthesizing an organic compound wherein the
method is a method for synthesizing an organic compound by using
a catalyst having a metallic salt of
arylbis (perfluoroalkylsulfonyl)methane represented by general
formula [6]

(Chemical formula 18)

0 sRE!
M —(R 2 B)
SO RE: | 4

(wherein R? shows a substituted or unsubstituted aryl group,
Rf!and Rf? are independent to each other and show a perfluoroalkyl
group, M shows any one of the elements selected from alkaline
metallic element, alkaline earth metallic element, transition
metallicelement, boron, silicon, aluminum, tin, zincorbismuth,
n shows a numeric value equal to the valence of M element)

as an active ingredient, and catalytic reaction is conducted

under the presence of gsaid catalyst in a solvent.

58. The method for synthesizing an organic compound according

to claim 57, wherein the catalytic reaction is a benzoylation
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25 May 2005

reaction, a Diels-Alder reaction, an aldol-type reaction, a
Friedel-Crafts reaction, a Mannich reaction, a glycosilation
reaction,anesterificationreaction,anenereaction,acationic

polymerization reaction or an allylation reaction.
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