; _abcde3e::LZ6T TITLE OF THE | NVENTI ON

ARYLBI S( PERF T LFONYL) METHANE AND METALLI C SALT THEREOF, AND
METHODS FOR Wwwa E SAME Technical Field The present invention

relates to a produci ng aryl bi s(perfl uoroal kyl sul fonyl ) net hane
such as aryl bi s("6PP®1 yl ) net hane and the |ike, by using sodium
trifluoronethane sulfinate and trifl uoromethane sul fonic acid anhydride as
an eIectrophiIic reactant used as a triflyl source, and a novel

aryl bi s( per uI fonyl) PrEGN as
pent af | uor I flyl)methane, {4(pentafl uorophenyl)-2,3,5,6
tetrafl uorop en rifIyI)nethane and the |i ke obtained from said

met hod. Mor eové the present invention relates to a netallic salt of
aryl bi s(perfl uor oal kyl suI f ORI LEeOFaRHE INYENTEONa netal lic

?L%LEL?]Speé&%ﬁﬁt§?EEéh@ﬂ%@%ktﬁ?b@tﬂﬁ%ivﬁﬁ&?ﬁ%ﬁ@hﬁ@ﬁ%fa#’égéi@a. d

conpound as an acfimerd dyn’gr;q@b TS @WW&&GW hegigi Ng organic
conpounds by using said catal ysts. Background Art
Technical Field
The present invention relates to a method for producing
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-
(pentafluorophenyl)-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 a0 position

(J. Am. Chem. Soc. 96, 2275, 1974; Synthesis, 691, 1997; J.



Trifluoronethane sul fonyl (-SQzZCF,; triflyl, Tf) group is known as one of
the strongest el ectron-accepting group, which has an action to increase the
protonic acidity of its a position (J. Am Chem Soc 96, 2275, 1974

Synt hesis, 691, 1997; J. Fluorine Chem 66, 301, 1994). For exanple,

sbi s(triflyl)methane (CHZTf2 pKa(H20) _ -1) (J. Am Chem Soc. 106, 1510,
1984) and phenyl bi s(triflyl)nmethane (PhCHTfZ, pKa(MeCN) = 7.83) (J. Og.
Chem 63, 7868, 1998) are strong acids that do not have the ability to

oxi di ze .rihheriméer eghemci di 6% ,[ er np@aci d odan .gas comdirt i ORxaaFhidTBt €d by
Koppel et al. is as follows (J. Am Chem Soc. 116, 3047, 1994): MeSO3H
(315. 0) D LHMF £ Yy BlGe thang (CHRAEHTIRK.(HZD = -3)) (& TAIOH Ghe®9 Soh ) <
NHTf z 291 8]% CHIf3.(289,0). These val atjl stalll e solids are
known to L6 ve r #3844t 3/t e PSR He 1 £ ) E‘aBFga Tfii ¢

106, 1510 RSO, 78,8 r%a”%‘ﬂ@f‘*ma'ﬁao‘:?*%’”%g%(’ T pRE AT déﬁem 27,

1593, 198Bhat gy fo€hrave Zthe 4431 t3988; oI W E Akl 1ﬁ1$eﬁenﬂ%%d11t%9
Based on these facts, it is expected that the steric and el ectronic effects

of the ar Armgiiicf1grgn§)cbndtlméoan;déﬁns(atreid byllgormxeliael'eaiudts as follows

phenyl bi s(triflyl)mnmethage an he_l i oned_above, have a eat ef f ect
b 115 BrbtnstBy GEERT (9osndi the Bbber L3ob! tmﬁ‘»qsﬂo#a&ﬁoﬁété FBonpl ex.
Her et of or h n¢ a hes t he
phenyl bi S?tl’lf yﬁ%}?ﬁgﬁeq\r?gr???gned a ove?\? Sgk 42%%*3)335%&'?87

Het er oat o(2&ned) . 5,Tt£l=,se1964at:llel-‘¢mtamlﬂmmlﬁds asz kfho¥a960 ;sekve-| uori ne
Chem 106 , 139 , 2000 ) . One of the nethods is a nethod wherein benzyl
magnesi un#€hldr rgacitantearher \REIPATLIRG yi@ f FABLPHECT @J%%Pfﬁ%az]el%enyl bi s

(Er111y1drptaang, (AQEML Rl { b0 0 oniam 30 o 308 c AQ7T)cy and the

ot her 'S a ereli response Ween” I 0do enzene

bis(triflgbsetivgelsand beszene. ichesrndyst edcHerfl c¥miugl. dl61s Hategoat om
Chem 5, 9 ( 1994 ) . The forner requires a triflyl fluoride gas (bp = -21

C) which ImoxigffChaint 27, I593btlk988: aEnargri €hein. s@lirc@47a8nd 11988l at t er
requi res an excessive, anount_ of benze : reactant , as a solvent

Mor eover , OF92RPRetaLtieF Thel 424+ e1r990a)r'yl Bia§(3f1r PRI W?'T’r"ét#%?l?1 S tdkS f or med
wh | h
enlig éx (?ép@&'%%dtstﬁggh@é%i%dam%%@({ﬁ%c Qtp%% ffle aromahtold: for

el ectron-accepting group enzene. anwh e, a met

synt hesi zghgupenzyintri fteae hasrpEleDds (€PDfIel)iattdandri ckamn et als (J.
Am Chem Soc. 96, 2275, 1974; Synthesis, 691, 1997; J. Fluorine Chem 66,
301, 1994phenybinesyEtyifhel tmekhate mbithe dike aepthenag|akove ) dveeoul d

not be synthesiz

P ectron dedgariele der op L itnFoeng sl i a0 s p B0 53

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



In addition, Lewis acid catalyst is known to be the nost w dely used
catalyst in the aspect of organic synthesis . This Lewis acid catal yst
associates with a specific functional group of an organic conpound, forns a
conpl ex, and can be made to conduct a particul ar response only. The one

4 hat accepts an electron pair fromwhich it reacts with is referred to as
Lew s acid. Organic conpounds generally have a functional group, and the
functional group is usually a Lewis base, which attracts nmutually wth

Lewi s aci do dBeakfW asa@l Qﬂ%tlﬁlly%tou‘i%%' I8¢ ithd hist@ e PFd® &an conpl ex
with the functional group of the organic conpound, and Ieads directly to

t he desiredcesattve@moubiteoff behbenep@ néactieiy asacsdleahtl yNorsowsp
conpared to an artificial enzyne. However, the reactivity and selectivity

of the cohvetrm BARE Ofctie Lattare ATMARLS (Td FHatl )& thiagie toRpdr Eernedunen

enzynme was fiJ T I Lewi.s.aci d cat al yst
t hat has g g%ﬁﬁ F\Aggfagg%l \i‘lgt fogqug%trtggcp’ﬁ\y‘%t %ﬁe% Swtihcé“r ClEaa%a%IIle of
reacting eméetr%tabeeﬁﬁliﬁgogrmﬁ HEEN é@%ﬂ.tﬁ@ﬁbbenzeﬂ% etofore, a Lews

acid catal yst conprised of a conmpound shown by a general formul a

M Rf SOz- N- SOZRf Meatiwhilé/] Rf 8O2hOISAURf synthasizirig ®&n e teif 1Bheanals Rf
represent_ a perf | uoroal l%qg%roup havi n 1 to 8 carbon atons, Mrepresents

an el emenPe&B I EERVF &Y B %%%PEI aNaI%eCBEF‘t Pt 26 24 Ensiti on
metal raﬁgﬁarg{;n 03 NyBy 93kl uny ixq HH td?]ae' ) §bi'CP§bﬂ. .
germani um “ti ea ar'seni'c¢, “anti'nony 'S sel eni'um ahd telfurium n
repr esent goravedt, etgﬁéreoi:ab ihep&amemuxm aacglheehyal BoEl ife €h@1d not
corresponding netal, and mrepresents a natural nunmber fromO . 5to 20 ) (
Japanese bai @yupbhasPaedmt A@)miigiatyii@id\lwhemtz%@ggwat:hngaougv\is arid

t al t by the foll R~ | 71 R
Cohar o n SIRERrRE hEebRing| Shus - heRETvalra. Dvhthegbey, o4t L7

represent $9g$QZRf z (wherein each of Rfl and Rf2 i ndependently represents a
fluorine atomor a perf luoroal kyl group ) ] , RL represents a substituted
or unsubsti t ut elin caddiopient adieemyl agitdumtalPFst dis khlpwh' )dRbe Bhermpsesents a
substituted or unsubstituted cycl opentadi enyl group, -ORS or -N(Tf4)R6
[vvherel n ‘FF‘deMp‘i‘%%‘EﬁPétalS@ZR?-n thy aspeptcemeIandq RV thaRdFei nTREEh of

' and e al kyl
aroup ) | beusR SRRk et R s LS bR P O s aBRs SHRURC
al kyl group anObrgaRlcaaamB&de £ 8hds R® coxﬁ!}l@eﬂad amRSc&ﬁ ¥ méde Réof orm
t oget her a bival ent group], Mrepresents an el enment selected from al kal i ne
earth net abpduateaemrhl@mmmesnom|ctnlozn nfhel onpotbat atcephengn

[ 1 di thalli | t
I oy, CDAEERbR el SHPBTRLER Y BRRGRe Witk Jecbareeosn 0 A6 kswis

val ence ‘Zc% ”@r{(ﬁ{@?ﬁ}ﬂ?ghﬂﬂ '\ﬂerﬁﬁ%ﬂ?né&e'ae@éﬁc{?{'@nﬁ oqrldup Thha) Tfz .
-N ( Tf° R4 or T R6 f ( Japanese Laid en Patent Application
No. 09- 571111@) fuhateohakngkapvi saisheililsy acLedwdat ah;et, swhishdatfraots he

exanpl es nentioned above, there have been disclosures of highly active acid
cat al yst sMUtHA Ly df-HeP é‘ef‘lfl@"hﬁ‘fllﬁct iThe Lewis aeid Qad%aélxﬁs? defagnednibe used

under the,goex), iﬁ?gief:? mg % Yomp? rvhsc' Ngrd FEhALL LAl LQSRE{JQ"%QV a

gener al f 5Pl A ereim repr esent sUat 18asSt dne Sel ect ed
froma gr QHEaﬁQEDédnﬁpé\ﬁh&' RNt ealicom et am Ithd ae¥Brbaméyceiohhe
periodic ta represents a hal ogen atom and g represents an integer
that is iBestteathis ndmxtvalLeme agifiecabdl gt airml adsquapmpnalexi tal ant ype
ani on exchan e resin anese Laid en Pat ent A};pl i cati_on ...09- 262479)
, and an &&f &a&aﬂﬁtzy r HOFRY R - it FPRE td Xt yornd SeleCth1tY°
tris(perf JJES A I f
(Rt 500y s RS hEShELAERE IR AR, SRETLRY, A ot o P P 2e e or
more carbes *hefsenz e Iveds am,s @Al et selfgacedhrom ahkabfaee et al ,
al kaline earth netal, transition netal including rare earth, zinc, cadm um
al umi num agéPWiianﬁCiiﬂdPQﬁ?lYﬁél tham has| @%oﬁxcgg%%hi sede¢thvifeaand
arsenic, anti m)né bi snu I en| umor tellu él um e resents an_integer
b < &

h
of the samE2finBerYas PN \fé’l ofaRpPy}e paﬁ?easce &f PAEENt

Appl|catlggnggtlggogaglg@gg)re&gigé@fore TfCH Tf ZNH, TfZCHZ and Tf, CH
have al ready been



r~ known as an organic acid having a triflyl group . However , chem cal
nodi fication to thése nolecules is not easy and therefore, it is difficult
to make the nol ecul es have a novel function. Due to this reason, they were
not considered to be an appropriate material when producing

phar maceutical s, agricultural chem cals, asymretric catal ysts, various
types of functional nmaterials and the |ike. Mreover, recently, the

devel opnent of a catal yst capabl e of easily conducting asynmetric

synt hesi s, whi cfjai d i h I e i S i he
el d of medici ne anerabeT U P A Ao cary s P oopraed Of dbotipbtnd

devel opmeshornd bgppl | gaiéxal of ophal ABMERESOX 8- S@BFI' ¢Ul biir N[ RESONIGal S,
various types of functional materials and the |like. The object of the
present i BOgHE | brimHs0 t OverelReRE antRbd ver¥esentane perfluoroalkyl

aryl bi s(perfl uoroal kyl sul fonyl)nethane,_such t he various types of

oY1 bi o( BFPPYI PASEnG St § neAFPRS ALOTRG B BAHEPSANE (b BLaM En

el ectron- ag¢gRtLA% Ay h1%024R i.ﬁbm,calksi-ﬁwif@% c Loog! 1y
considere§8§o beag?fﬂ?cult, ig pr oduced eaéily an ﬁfg% y g?%?%%%ﬁt y, a
novel arymbtafperdfdneor eakkkl swdlfmmylgnret yaneiewch iasdium, thallium,
pent af | uor ophenyl bi s(triflyl)nethane, {4(pentafluorophenyl)-2,63,5,6
tetrafl uoﬁéghéﬁ?b} gespapiiamy |ttt hdie@dan RESRN G k an ity capl peuth del y
applied tg asynmetri atal yst., varjo t s of functiona terials and
the | Fke: SaTRETHBL RS, EBL DN Ty B FeRErtHREL o LSOLLTEE RS Chake

aryl bi s( pgahbeer aa kyhe ukfzarylckmedhanfet Y ritaHeld enétael edndvihy and
reactivity, can further react under warmcondition , and introduce vari ous
types of zepregeobpsa patherali symipet griomc0 .5 to 20) (Japanese Laid Open

aryl bi s(perfl uoroal kyl sul fonyl ) nmet hi de, wherein said

aryl bi s( pBF‘FFBBr%BP@‘F%E%‘PB ) fEATEARS 38 oo 2 Bewig agid patalyst

aryl bi s(p of.ga I i obt ai ned by said nethod; catalysts
such as LgaﬁgHa%?dkgétgp%igaéﬁén?%ghﬁfié conprised of said conmpound; and a
met hod f o(crgmiBasi Zopgudagani c conpounds by using said catal ysts.

Di sclosure of the Invention The present inventors have found out that

aryl bi s(trifluoronethyl sul fonyl)nethane can be produced at a high yield by
the follow ng steps: an easily obtainable aryl hal omethane was used as a
starting material; sodiumtrifluoronethane sulfinate (TfNa) was used as an

el ectrophilic react as a triflyl source; heating under reflux was
conducted with the use ropiopitrile as a sol vent under the presence of
10 nol d tetrabutyl 6 i odi catal yst to conduct nucl eophilic
substitution; aryl hyl trifluoronethyl sul fone was produced at a high

yield; and 2.2 equival ent weight of tent-butyl lithium (t-BuLi) and 1.1
equi val ent wei ght of trifluoronethane sulfonic acid anhydride (Tf20) were
sequentially added to the arylnethyl trifluoronethylsul fone produced. Thus,
the present invention had been conpleted. Further, the present inventors
conducted a keen study to
[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(Tf')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



el uci date the object nentioned above. In the sane manner as the nethod
descri bed above , TfNa and Tf20 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 scandiumoxide (ScZO,) in water to produce scandium ( 1|1
| ) pentafluorophenylbis ( triflyl ) ; said conpound was used as a Lewi s
acid catal yst for benzoylation reaction with nenthol and benzoic acid

anhydri der® @3dRrRP @AG-RY €6fmr €664 t10dr of YRt OIgHdupt ! M Gepreramtdi ene;
and r It was confirned that said conpound has a better catal yst activity
t han t he axi slemgntewedeateds fropuglkiaidner esgrith imeeal i omalres dsadn

conpl eted._ The present invention_relates to an

aryl bi s(p%}?rf‘% oaﬁ‘?&ﬂ%%?‘?fﬁét h‘é?l’éo‘Perﬂ]ég@rﬂ% A1 o 1 3PSHYFYy gener al
formula [ d?ili r{m rmandd ~heldaC a%:s%n%Q:ZRfaﬁn ‘ﬂ‘P) f‘ n Rl
st rtute pheny

shows a s unsu tltute aryln group ‘(however roup is

excl uded)bismthith ange RER1 i o NEepPRCAN, 119 £8pheobhes and inteyed of
perfluoroal kyl group ) ( claiml ) ; the

aryl bi s( peaienee oa? kgf sthe ongryesnonding dbr eaedt badsbgtt Reagéneongl ofor nul a
[1] accord| o Glaiml,. wherein "se napht hyl qroup, a

o4 6o tri PSS ny T b 5 atr ) R, GRS s ferif Qs B atent

3, 5bi s(trA{,Mpémmmph%@wsmewp HAREEAL URRORRCTH  BEAYR Yot

perfl uor obi’‘phenyl group (claim?2

aryl bi s(peatauvpsoal kyl sul f onyl ) rret hane represented by the general formula
[1] according to claim1, wherein Rfl and Rf2 are both a trifluoronethyl

group (claim 3)As%{i€béﬁt°a‘fF%@éﬂﬁ‘@ﬁ?ﬁlﬂ%‘ﬁW‘W%@r’%”ﬁ’@t:hyhgﬁpf"@%W YafEthane
repr esent&f‘sg}.’o res lo% l&].zglhl(ycgggl g aci%rcr:na'q:gl;gts . 1nclud1ng a highly

active Lewis acld 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 g 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£S0O,),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

A



"3 or a para position substituent thereof (claim4); and a {4

(pent af | uor ophenyl ) -2, 3,5, 6tetrafl uorophenyl }bis(triflyl)nmethane
represented by formula [3] (Chemical formula 4) FFFFTf F~~~~Tf FF
F or a 4 position substituent thereof (claimb5). Further, the present

I nvention relates to a nmethod for producing an

aryl bi s(perfluoroal kyl sul fonyl ) net hane represented by general fornmula [4]
(Chemi cal formula 5) SO02Rf~ R2-C-H ~02Rf (wherein RZ shows a substituted or

unsubst i t khewnaayl a@r owiganRe! aend Wad idiee d NEGEPENEENgr$@p eacilowéer, and
show a perfluoroal kyl group), wherein an aryl halonethane is reacted with a
per f | uor ogh&pical| foddfdcaghop to these molecules is not easy and

therefore, it is difficult to make the molecules have a novel
function. Due to this reason, they were not considered to be
an appropriate material when producing pharmaceuticals,
agricultural chemicals, asymmetric catalysts, various types of
functional materials and the like. Moreover, recently, the
development of a catalyst capable of easily conducting
asymmetric synthesis, which is called chiral technology or
chiral industry in the field of medicine and agricultural
chemical, is expected for the development and application of
pharmaceuticals, agricultural chemicals, various types of
functional materials and the 1like.

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 and 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, ;



aryl met hyl perfl uoroal kyl sul fone produced is reacted with a deprotonation
agent conprised of an organic netal or a netallic salt, and a netallic salt
of aryl met hyl perfl uoroal kyl sul fone obtained is reacted with a
perfluoroal kyl sulfonic acid anhydride (claim®6); the nmethod for producing
t.he aryl bi s(perfluoroal kyl sul fonyl ) nmet hane represented by the general
formula [4] according to claim®6, wherein the aryl hal onethane is reacted
with the perfluoroal kyl sulfinate by heating under reflux using a sol vent
with or %Mlﬂi@aﬁ%ﬁﬁfé‘@ﬁeﬁf1@o§@éﬂk¥’§§uif&ﬁﬁl fhethide L% alRleldos, f or
produci ng the aryl bi s( perfluoroal kyl sul Tonyl ) net hane represented by the
general fealdimetfhodl;] catadydtaguah alsalewis acildecetalyst etnrdlihieyl ileemoni um
iodide is used as_the catalyst ( claim8 t he net hod for producing the

. . )

aryl bi s( pEPPPLIFESI R S RAMBRHMENARGpRefetPOd PR heYERes b#10%r nul a
[4] accordi j rej i onifqd is used as the solvent (
ci'sim o ) OrOFRLe EbfpThdas "BF GG PEER SRtALYsEs.

aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by the general fornula
[4] according to claim®6, wherein a deprotonation agent conprised of an
organic netal or a netal | Ptsshbsubaveofigthe Bayvéwtliemt weight of 1.7 to 2.4
is reacted to the aryl net hyl perfl uoroal kyl sul fone (claim 10 t he nmet hod

for producing tRear yPEPI§Rer f | IRYSRFRNT sul RIS/ | ) kR PRte r%%éeseﬁ?%ﬁ by the
| f . i i i | | h i
Benzy! br aErdptst thLPEGGEGHT0N fall AU E)mdbERS ha Do pYbalReTRREC 13

2,4, 6-tri ARghyypeeaybyeiHy If110wWide skeps: an easily obtainable aryl

4(trifluoronet hyl) phenyl net hyl brom de, a

3, 5bi s(t rhaloveshebay| VpaAenseat h@sor @i ditarting material; sodium
pent af | uoro nyl net hyl brom or, a 0 (bromanet hyl ) perfl uor obi phenyl
(ol o m 117 2L RIS FRPRERe P P ol e was u8ERIEs o dESELrophELe

aryl bi s( p%éBEHQﬁQQJ§<¥|t%§lfﬁ9[i¥éc)d‘i£‘éé‘ﬁﬁ@a%@HPQﬁﬁEﬁQePZu& W 0ehgbEattd@r mul a
[4] according to claim®6, wherein the perfluoroal kyl sulfinate is an

al kal i ne wethl the wsd tofopropibhitraiet hsrne sauilvianti anderdthecpresedle) ; the
nmet hod for producing the arylbis(perfluoroalEélsulfonyl)nethane r epr esent ed

by the geRéral® maldul tetuabEHethr aRgnivm ciafiils, catélest (1R FeRdR¢tc salt
o o ST SO, B Sh oA e TAITER 1

aryl met hyl per oroa oné (cl ai ucing the
aryl bi s(peak! gebaakky! sul homilghngtikame rd esentaguyaldier geaegit 6or nul a

[4] according to claim6, wherein the
aryl bi s( pgeckabubulkyidifuony(§ mulibheandprleskeneagdivglent gedahdl $Hrnul a

[4] is an_ ar Egis trifluorone | sul fony]| ) met hane r.epres &ﬂ by gener al
formul a [§f1¥ g @ﬁ#ﬁ?g?nuﬁf fnéftF3a€&&~lPW%E§51%62CF§F erefi*®z shows
a substit UbgleRt1HNSYLSaALET €8 BhY! aﬂ{rﬁH@i\.hfrfl 81 {F 1ddrohbenPRLBLE AT
produci ng the aryl bis(perfluoroal kyl sul fonyT) net hane represented by the
general foprodhaefi4] Bocor dilng groesdati mink/gn titvar diad tHeen completed.
aryl bi s(trifluoronethyl sul fonyl)nethane represented by the 11
Further, the present inventors conducted a keen study to
elucidate the object mentioned above. In the same manner as
the method described above, TfNa and T£,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
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general formula [5] is a
pent af | uor ophenyl bi s(trifl uoronet hyl sul fonyl ) net hane represented by fornul a
[2] (Chemical formula 7) 3 [2] 3 (claim15); and the nethod for producing
t he aryl bi s(perfluoroal kyl sul fonyl ) nmet hane represented by the general
formula [4] according to claim 14, wherein the
aryl bi s(trifluoronethyl sul fonyl)nethane represented by the general formula
[5] is a
{4- (pent af t upasphkentli}meadd, thdd es4ad | vonpplinay hhsi H tséftet ) sBtABPSL
represented by formula [3] (Chemical formula 8 FFFF T F~~~~ {37 Tf
F ~ F F (2¢tiviip) thahe theesaits tilmge diewirs radides tThus nethe | presaht of 12
invention has been completed.
The present invention relates to an
arylbis(perfluoroalkylsulfonyl )methane represented by the
following general formula [1]

(Chemical formula 2)

O,Rf'

R'—C—H
éoznfz

[1]

(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) (claim 1); the
arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [1] according to claim 1, wherein R' is a
naphthyl dgroup, 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)



aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by general fornula [6]
(Chemical formula 9) ~2Rf1 cs~ ~ZRf~ n (wherein RZ shows a substituted or
unsubstituted aryl group (however, phenyl group is excluded) , Rfl and Rf2
are independent to each other and show a perfluoroal kyl group, M shows any
one of the elenents selected fromal kaline netallic elenent, alkaline earth
metallic elenent, transition netallic element, boron, silicon, alum num
tin, zinc or bismuth, n shows a nuneric value equal to the val ence of M
el enent) (claim17); the netallic salt of
aryl bi s(perfl uoroakkyl sgl fonyl ) met hane according to claim17 , wherein the
»nengoégpfany one of the nmetallic elenents selected

| aht hanoi d, copper, silver, titanium zirconium or
me¢arHi c sal 23f

haf ni um (cl ai m B8
arylbis(perfluoroal»m—aulfsaﬁggnethane according to claim17, wherein Rfl
and Rf2 are both aArifyuoro f%y group (claim19) ; the netallic salt of
arbeis(perquorankyIs | f onyl ) met hane according to claim17 , wherein RZ
is a phenyl group , a naphthyl group, a 2,4,6-trinethylphenyl group, a
4(trifl uooomet pgtapbesytignospbstiBubhtstherébfiofoheimyl) phanglagfoup, a

pentafluorophen¥l grogﬁ or_a Eerfluorobiphenyl group ( claim?20 ) ; the
netal |ic §BeRtatlypyeBhenyd) reudrdaPkyl sul f onyl ) net hane according to clai m

17, 1~ tetrafluorophenyl}bis(triflyl)methane represented by formula
(31
(Chemical formula 4)

R F

R F
T4
L
TS
F 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]
éozRf2

(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 perfluoroalkyl sulfinate, an

9



wherein the nmetallic salt of aryl bi s(perfluoroal kyl sul fonyl)nethane is a
netallic salt of phenylbis(triflyl)nmethane, a nmetallic salt of

2napht hyl bi s(triflyl)methane, a netallic salt of

Inapht hyl bi s(triflyl)nmethane, a netallic salt of
2,4,6trinmethyl phenyl bis(triflyl)nmethane, a netallic salt of
4(trifluoronet hyl)phenyl bis(triflyl)methane, a netallic salt of
3,5-bis(trifluoronethyl)phenylbis(triflyl)methane, a netallic salt of

pent af | ucopheetyh Pl sdtf1ddndg et haref arfe apr@duddd cisakbadted with a

{4- (pent af | uorophenyl)-2, 3,5, 6tetrafl uorophenyl }bis(triflyl)methane (claim

21); the ¢eRECtoRALLON agenir§OMPLIFRY PIfLR GIIIAPLSUNE bR o tiedifd ldet or di ng

to claim?2 vvher(ﬁinthe tall
Pty

' |t of
pent af | udibherfAbis FEH F)ﬁg{lﬁf’ﬂ(ﬁg ?Eyolé"%tgalﬁ;ﬁ%ﬁﬁl(qqqgalkylsulfone
pent af | uogsPhelyl biss( tFiibydd Melitindes Oy A1iddtddPkyl sulfoni

pent af | uor ophenyl bi s(triflyl)methide (claim22); and the net afl iaCClsdaI t of
aryl bi s( patiydiordal kykdalifionyd)):net hase aetdod ngfdo cpabfuingwheirsi n t he
metallic salt of {4

( pent af | LRFBPRER(PerDl okt kil fpbiatiang srepresentrdt havie tihe a

di 111 , .
ettt e ERETY1a L4k BPRPFEREoF B8RRI firs FRETALN HHS T or a
[ thi UM {a{ AROERSALIOr OPREIN Aa 2y Beth . it er4 L5t I sitid ¢d g et hi de

(claim23). Further, the present invention relates to a nethod for
pr oduci ngheatital hindesalrefdfuxarnysd ing ( pesbllyendal wiytihs ubf omiit hoetth aries
wherein the method is a nethod for producing a netallic salt of

aryl bi s( pR¥2FRFD AL SR LAY ) bfkHidhd ) v cphe fiatthef BPTgRRRAUFIPS iR a [ 6]
14 (ChggiffﬁiéPﬁé&%fhgégaf%?%géiﬁéﬂyf§ﬁethane 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(perfluorcalkylsulfonyl)methane represented by the
general formula [4] according to c¢laim 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 reacted 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)phenylmethylibromide, a 3.5-
bis(trifluoromethyl)phenylmethylbromide, a

pentafluorophenylmethylbromide or a 4 -

10



~02Rf Z (wherein R~ shows a substituted or unsubstituted aryl group, Rfl and
Rf z are i ndependent to each other and show a perfl uoroal kyl group, M shows
any one of the elenents selected fromalkaline netallic elenent , alkaline
earth netallic elenment , transition netallic elenent, boron, silicon,

alum num tin, zinc or bismuth, n shows a nuneric value equal to the

val ence of Melenent) wherein an aryl bi s(perfluoroal kyl sul fonyl ) nmet hane
represented by general fornmula [4] (Chemical fornmula 11) 1 02Rf1 R2 -H [4]
~02Rf 2 ( 1 ! or, bsitq f ut ar Rf I and
Rf2 are rﬁg{égiéﬁ'é‘gﬁ???8@5@%‘%&%@% %hc()v?/ligigle?fll t’orggf’kﬁg tgﬁrg{)dtjp 01{5
neutral i zpodiithng hydrutve de ohrglnes apeff Lhoroalky)sulfbey Mph&oidad®r
producing the netallic salt of aryl bis(perfluoroal kyl sul fonyl) net hane

accor di ngreprefsankedsby 1the ggnaraly farauhadddli aecerding et alain &,

oSy e SR R T g BB L
aryl bi s(pgpi ¢ Usf Gal kil JritH e 5RaR¢ n2eCct £a rkq:fcfabnplﬂi)m %ﬁeerxrf.gﬁs§% n the

aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by the gen rmul a
[4] is usEdr wprolucsngbt ahaedabylbia¢penflaoresalky hsh bieh{hhee thale a
perfl uoroal kyl sulfinate, followed by reacting an

aryl met hyFpREEFEaBESR| RY | Bhe fapReTRb 14 tl¥ laagepréivgatroflag®nt .

et nyPREF P Dor SR AT Foe iobs: went e Endietsefirde b Ert 0380 iy

sul fonic agid anhydri€eiumcl askan26); drhe n@t hoglagaespumducidgd he getallic
salt of aryl bi s(perfluoroal kyl sul fonyl) nmet hane according to cl ai m 26,

wher ei n t asyamethhidpenElihaneaikyisautfene wl chatine 134nf [ther oue Wydd sfd¥ i nat e
by heati ngEunder, reflux using a solvent with or vvithouif_the gresence of a

catal yst PEPIPFIBY): t Hd%et hoBTY PiﬁFBﬁﬁﬁiﬂﬁr‘?Wﬂ?‘é PRYLHpethang v pi s

( perf lu fQny. gpa[c}f:f%%ﬁ{ j t i 7 ip a
t et r abut y?ég%%#gﬁhi%i\&éiﬁse as t el(gcglggl gggb?gﬁ]gl%mt%g;ﬂg%ﬁe@het hod
for produghegeihe netaHd c sal Argibasypbrslwetdalioy DehkFobayl § mayhamet hane

according to claim27, wherein a propionitrile is used as the solvent (
cl ai m 29 repregenkefihodb¥or phéducigederad netfoymudasal tlofF 1is an

| bi f | k | f di | ai m 26, whereij h
AT e S R R e R R s e
sul finic gehdr&t! abPmaPa; ¥t5lpe met hod for producing the netallic salt of

aryl bi s(perfl uoroal kyl sul fonyl ) met hane according to claim26, wherein the
metal | i c ¢@hembEadr fomwuhgl 6¢rfl uor oal kyl sul fone 1c

02CF3
R —C—H (5]
0,CF3

(wherein R® shows a substituted or unsubstituted aryl group)
(claim 14); 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

11



is alithiumsalt or a magnesium salt of aryl nethyl perfl uoroal kyl sul f one
(claim31); a nethod for producing a netallic salt of

aryl bi s(perfl uoroal kyl sul fonyl ) met hane, wherein the nethod is a nmethod for
producing a nmetallic salt of aryl bis(perfluoroal kyl sul fonyl ) net hane
represented by general formula [6], (Chemical fornula 12) ~~2~1 M-y~' R2
[s] SO02Rf2 (wherein R2 shows a substituted or unsubstituted aryl group, Rf'
and Rfz are independent to each other and show a perfl uoroal kyl group, M

shows any gﬂgﬁga t he elenepéémﬁfgected frogEﬁlkaline metallic el enent ,
r : n

al kal i ne ga metal lic el'enen transiti metal lic ef-8ment, borof,
silicon, ﬁbﬁﬁhBMHbrbeen?lﬁis@E;Df§Hy£8meﬂh§h§M§f@nﬁyﬂﬁétﬁaﬂé|Ue equal to
the val ence of Melenent) wherein an aryl bi s(perfl uoroal kyl sul fonyl ) net hane
repr esent edpbgsgatedabyf 6pmhdal 421 ( Chem cal fornmula 13) 1 02Rf1 R2-~-H
~02Rf (wh?rein RZ_shows a suistituted or unsubstituted aryl group, Ir Rf |
and Rfz atEhPRAERLNE8RIULE ddch other and show a perfluoroal kyl group) is
reacted with a salt or an oxide of transition netal by heating under refl ux
(claim32); the nethod for producing the netallic salt of

aryl bi s(perfl uoroalkyl sul fonyl)methane according to claim32 , wherein the
salt or the oxide ®f trAnsition netal is a lanthanoid netallic salt or a
scandi um oxi de ( cl g 33 §JOzCRzhe net hod for producing the netallic salt of
aryl bi s(perfl uogaa ) Iu%)nethaﬂg]according to claim 32, wherein the
aryl bi s(perfl uoroal ul fpnyl) net ha represented by the general formula
[4] is used, which /S gbt 80@F3;by reacting an aryl hal onethane with a
perfluoroal kyl sulFinatB, followed by reacting an

aryl met hyl perfl uoroal kyl sul fone produced with a deprotonation agent
conprised of an organic netal or a netallic salt, and anetallic salt of
aryl met hyl per fl uoroal kyl sul fone obtained a.s reacted with a perfl uoroal kyl
sul fonic acid anhydride (claim34); the nethod for producing the netallic
salt of aryl bi s(perfluoroal kyl sul fonyl) nmet hane accordi ng to cl ai m 34,
wherein theianw halsgnet hap i s viract eghtMdd t hper frodealky! sthéinate
by heating under reflux using a solvent with or without the presence of a
catal yst @arylbis(gBrfluorhelkpihulifényl pmetiheneg ndpgraasrdidd c byal thef

aryl bi s(perfl uoroal kyl sul fanyl ) met hane according to claim35, wherein a

tet r abut yPeRAFAN Ut Bt Ye litd ﬁggaoaa@i%_e Wat GHET (1t ai HOSERLY hERFret hod
for prOd“QEQnggﬁfggki&kggméﬁhgl881§6Xk?2ﬁé?ﬁéﬂé“9E§gkﬁéh%ghf 'EHEt?a”e

accordi ngto el n ropro rrfe 1's us as the sol vent

claim 37 penetrhe nbdhnald orf 50r odsiciang{thepartatiuersphénpi)-2,3,5,6-

aryl bi s(perfl uoroal kyl sul fonyl ) met hane according to claim 34,
tetrafluorophenyl}bis(triflyl)methane represented by formula

[31]

(Chemical formula 8)

[3]

(claim 16).

The present invention relates to a metallic salt of

12



18 wherein the perfluoroal kyl sulfinate is an alkaline nmetallic salt of
trifluoromethane sulfinic acid (claim38); and the nethod for producing the
netallic salt of aryl bis(perfluoroal kyl sul fonyl) nmet hane according to claim
34, wherein the netallic salt of aryl nmethyl perfluoroal kyl sulfone is a
lithiumsalt or a magnesium salt of aryl nethyl perfl uoroal kyl sul fone (claim
39). The present invention also relates to a nethod for producing a
metallic salt of aryl bis(perfluoroal kyl sul fonyl) net hane, wherein the nethod

is a nmeth '

aryl bi s(pé€ QQYiﬁ%?géggyfﬁ5$b%;%§% iﬂgﬁiﬁﬂ%ﬂgggg%ted Eﬁpr%ﬁ%ﬂ%_ for&ﬁYa [ 6]
(Chem cal gépepdl ardfuila OB 1 M R2 [6] -~02Rf2 n (wherein RZ shows a

substi t ut ed or unsubstituted aryl group, Rfl and Rfz are independent to
each ot hetChenlisabwfermeltd| Ubr oal kyl group, M shows any one of the elenents
selected fromalkaline netallic elenent , alkaline earth netallic el enent
transition netallic elenent, boron, silicon, alumnum tin, zinc or

bi smuth, n shows a nuneric value equal to the val ence of Melenent) wherein
a netallic salt of ar Ib| pfrfluoroalkylsulfonyl)nethane represented by
general fornula [4) M lga flor mu §]15) 19 02Rf 1

n

(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 the elements selected from alkaline metallic element,
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) (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 claim17,

13



R2°C-H [4] SO2Rf2 (wherein RZ shows a substituted or unsubstituted aryl
group, RfI and Rf2 are independent to each other and show a perfl uoroal kyl
group) is reacted with a halide of a nmetal having different netal species (
claim40 ) ; the nethod for producing the nmetallic salt of

aryl bi s(perfl uoroal kyl sul fonyl ) met hane according to claim40, wherein the
nmetallic salt of aryl bis(perfluoroal kyl sul fonyl) nethane represented by the
general formula [6] is a silver salt of

aryl bi s(perfluoroal kyl sul fonyl ) met hane im41); the t hod for oduci ng
the met alﬂ[' g Pt of arylBi%(perfl uoP‘Sﬁlg‘%lr%gulfonyl)n‘o'"“a"i1 ne accor f;g to

clai m 40, apbepeh @ébﬁ@é%@iﬁpﬁiﬂwﬂaﬁé@ﬂaﬁw hianyl haBARIE $£PE &¥ented by

t he general™ for a [4] is used, which is obtained by reacting an aryl
hal omet hapkemy1bis(petflybjmetigie sul fanateetabliowedshytr eawifi ng &n

aryl met hyl perf | uoroal kyl sul fone produced with a deprotonation agent
conpr i sedr@Phihybpimht %%Xhlm%‘ifh@%t ald i cmeipidlicangsaliet #fic kalt of

aryl met hyI tal ned i G ed a per I or oal kyl
sul foni ¢ & ﬁ’i“’##%ﬂ gﬂfgﬂf €t hé' md %tagl'a]f p\r/golcftuc 41 r’ﬁet allic
salt of afyixheﬁﬁpﬂsﬁé#ﬂ@fé Mfffxiipméﬁm&ans chilﬂag J.@ltsl gemg2, 20

wherein the aryl halonethane is reacted with the perfluoroal kyl sulfinate

by heati ngtnnﬂkuormﬁéttxyll)spmlaltsm(vlarﬂtfl;y]t)halrhamd,hm;tmdﬁael]ﬂremm of a
cat al yst claim43. ) t he nethod for produci n@i the netallic salt of

aryl bis (°5erf?u5r%¥k§/¥%ﬂ‘f%‘?ﬂe§%)ﬁ}%‘ ]tYo”d'I%ﬁhﬁrlﬁ’f viherein a
tetrabutyj, ﬁgi'%{‘l!é”%% |c Sat'ééei o§%§>f-‘%§¥‘i?3§'g¥?ﬁf§. gltﬁé?’?o o'}:e t hod

for produci uor ylsu nyl ) met hane

accor di ngmébatisem 43 salVb.her ei gfa pr oumoopéﬁudﬂu@rd;&ﬁéhyaﬁ) 1hes sp)erent (
claim45 ) ; the nmethod for producing the nmetallic salt of

aryl bi s( p@?¥@6¥%¥@h@ﬂl&%9mwm ng twlaimi m7412) whetfh& n t he
per fl uor oal sul fin n_al kal i aI | i t O r onet hane
B0 £ npc BefELaEE Ll ATEy . ‘ha el (R e ony et oot o
aryl bi s( pgeébreiRg! l% suéi@iwl )IE! Ngfite ACGPT A tn';é&{ﬂire 45aitherge n the
metal lic salt of arylmethylperfliuoroalkyl'sulfone is a lithiumsalt or a
magnesi unpsataf bionoyhemy hyl petrfifioy DmdtHand f dse acl s¢amdiym HEther, the
present invention relates to a nethod for producing a netallic salt of

aryl bi s( peePtablearpheny ks Yrdf lghkne thhdei n t‘PiE met Bod i stdthiithod for

P 00U 0ol ShLSaTal i YO LRI PTGV, o) BRAP e
metallic salt of arylbis(perfluoroalkylsulfonyl)methane
according to c¢laim 21, wherein the metallic salt of {4-
(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane is a scandium (III)
{4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methide or a lithium {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]
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~R2Rf~ M1 Rz [6] ~~02Rf2 n 21 (wherein RZ shows a substituted or
unsubstituted aryl group (however, phenyl group is excluded) ( Rfl and Rf2
are i ndependent to each other and show a perfl uoroal kyl group, M shows any
one of the elements selected fromalkaline netallic elenent, alkaline earth
metallic elenment, transition nmetallic elenment, boron, silicon, alum num
tin, zinc or bismuth, n shows a nuneric value equal to the val ence of M

el enent) wherein an aryl bi s(perfluoroal kyl sul fonyl ) nmet hane represented by

general f ] i.C3lnyformula 17) ~02~1 R2-C-H [4] ~02Rf (wherein
R2 shows grdg%ﬁ%c%atiutf(e) glrmau%gdbstitut ed aryl group, Rfl and Rf2 are

i ndependent to each other and show a perfluoroal kyl group) is reacted with
a silver carbonate under shade (claim48); the nethod for producing the
metallic salt of arlyl t$ épe fl uor oal kyl sul fonyl ) met hane according to claim
48, wherein the aryl bi sé erfil uor kyl sul fonyl ) met hane represented by the
general fornula [M] THRised, whi is obtained by reacting an aryl

hal onet hane with a |persd,rir al kyl sulfinate, followed by reacting an

aryl met hyl perfl uor ocal kyl sul fone produced with a deprotonation agent
conprised of an organic netal or a netallic salt ( and a netallic salt of
aryl met hyl per fl uoroal kyl sul fone obtained is reacted with a perfl uoroal kyl
sul fonic acid anhydride (claim 22 49); the nmethod for producing the

el el AP G L U SRR RIS QG cr R o o o
sul finate Ry haadi mE2unges refddpendiltd 20SOL¥EA! YhErOTand 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)

§02Rf‘
R™—C—H [4]
Ong"2

(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,



wi t hout the presence of a catalyst ( claim50 ) ; the method for producing
the nmetallic salt of arylbis(perfluoroalkyl sul fonyl)nmethane according to
cl aim50, wherein a tetrabutyl anmmoniumiodide is used as the catalyst
(claim51); the nethod for producing the netallic salt of

aryl bi s(perfl uoroal kyl sul fonyl ) met hane according to claim50, wherein a
propionitrile is used as the solvent ( claim52 ) ; the nethod for
producing the netallic salt of aryl bis(perfluoroal kyl sul fonyl) net hane

accor di ngwﬁ%gil? E %quieq n tf“?:h er u:g(ir ggl gy{(‘gﬁ%)&#ggt gflgd‘?%haa]l_ kal i ne

metallic uor orIe ane sulfirni¢c aci € net hod

for pr od%mtmfmwmam e ®h1¥yh kol pRE féali&_maékai J¢l1kamyds yet hane
according to claim49, wherein the netallic salt of

aryl met hythper f |netload ky| Set f orproeducing t hite salnettalbicragnesitum st of

aryl met hyl perf| uor oal kyI sul fone (claimb54). Mreover, the present invention
rel ates t¥FHLRLY RGFLIURRAFHEL st EANY L) neffhang according to claim 24,

aryl bi s( oal ky I fonylW ﬁg gg/ I a [6]
(Chem ca%%#%u‘?a 18) ltixﬂwal - @Téﬁeﬁfg%fe@ fl%%rje"ﬁgn Shows a
substi t utegpEsemcadsbyt whrd géndrar opermiia qud R asedi ndapemndery to
each other and show a perfluoroal kyl group, M shows any one of the elenents
sel ect ed shomi ek dlyi neanbingldr aglydneant omethamnée nd daat penl@wdtroalieylenent ,

transition ne aII|c elerrent ?tgoron SI|IC% , alum num tin, zinc or
bi smut h, te numeri ct0h gBe@qual toP¥he val erREEHHNY el emrentd® as an

earer, (POl el B Do AT ey SR UM SR 55,
t he presedgentiviesipisd®|cf e lorganiet hetal or an metallic salt, and
ametallic salt of arylmethylperfluoroalkylsulfone 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 perfluorecalkyl
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(perfluoroalkylsulfonyl )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(perfluorocalkylsulfonyl )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(perfluoroalkylsulfonyl )methane according to claim 26,

wherein the metallic salt of arylmethylperfluoroalkylsulfone
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for synthesizing an organi c conpound wherein the nethod is a nethod for
synt hesi zi ng an organi c conpound by using a catalyst having a netallic salt
of aryl bi s(perfluoroal kyl sul fonyl ) net hane represented by general formula
[61 (Chemical formula 19) $02Rf1 MI R2 [6] -~02Rf2 n (wherein RZ shows a
substituted or unsubstituted aryl group, Rfl and RfZ are i ndependent to
each other and show a perfluoroal kyl group, M shows any one of the elenents
selected fromalkaline netallic element , alkaline earth netallic el enent ,

transitiopgmetglli g qhamgnt. bejen. sid icap, akgggegﬂhmti”gﬁﬂﬂ“3§§fas an

bi snmuth, n shows a nuneric value equal to the valfence of Melenen

active i ngretihertiylpes Ded oY1k 1§ EBESHON (ic3adandst) ¢d 29metubdersdhe
presence of said catalyst in a solvent (claimb57); and the method for
synt hesi zbrgdaging gani ¢ corpound accmediaddico cl ai m 58altwherei n tde

tal yti i i b t] t] i el s-Ald tjion,
o dol *typr it (e S eroa ey S eur f Bt tige " yRekmircHs Bachogs o
gl yeosi| abi on widacid N £aR CSLAIdISAHY ON Beaclidtuy Al eneshedetiagy A

cationic polynerization reaction or anm allylation reaction (claim

Mode of Garyybig(pgedflherdalientsonfonyl methane represented by

aryl bi s(perfluoroal kyl sul fonyl ) nmet hane represented by the general formula
[1] (whereemeFral skemmula sUbktituted or unsubstituted aryl group (however,
phenyl gr i s_exclude : | and Rf2 are independent to each other and
show a peﬁ#&ﬂgf%%fké?r@#%ﬁpﬁfif the present invention, exanples of Rl

i nclude an aryl group having a substituent such as a phenyl group( a

napht hyl group, a pipheny] group and the like having a substituent , and an
unsubstituted aryl | gr@8mfexcl udi ng phenyl group such as an a-napht hyl

group, a ~i-naphtyl—group,| a bifghpenyl group and the |ike. Exanples of the
substituent for th|s ijnclude a C1-C4 al kyl group such as nethyl group
and the like, a ha ogen% ed "C1-C4 al kyl group such as trifluoronethyl group
and the like , a halogen atom such as fluorine and the |ike , an al koxy
group, a sulfonyl group, an am no group and the |ike. Specific exanples of
said Rl include a naphthyl group, a 2,4,6-trinethyl phenyl group, a

4- (trifl ubvherehy B pisboeyls gr supstatgtedbps(unsubabitubedyarphesoury oup, a

roup. & BTy Pol o 258 pRERSPEBABR. 5o p ATt oSO ATE FBR, &

p- chl or ophepyi uGFOAPxy 2yrd " 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)

O,Rf'
2
R*—C—H [4]
éOzRfZ

(wherein R’ shows a substituted or unsubstituted aryl group,



chl orophenyl group and the like. There is no particular limtation to the
met hod for producing aryl bi s(perfl uoroal kyl sul fonyl ) nmet hane represented by
the general fornula [4] (wherein RZ shows a substituted or unsubstituted
aryl group, Rfl and Rf2 are independent to each other and show a
perfluoroal kyl group) of the present invention, as long as it is a nethod
wherein an aryl halonethane is reacted with a perfluoroal kyl sulfinate, the
aryl met hyl perfl uoroal kyl sul fone produced is reacted with a deprotonation
agent conpgi s of ,an qr.gani I t | C t tallic
salt of g@élné ﬁyl%grf?ﬂ%?o%ﬁggﬁéﬁngﬁea% té%%%% féﬁ%%%cggg m?ﬁ%ggﬁ?
anhydr ousp@ef fhoBs@Bk¥Y| gBohppni c acid. Mreover, the nmethod for producing
an aryl bi s(perfluoroa ky?sul onyl ) net hane obtained by further reacting the
aryl bi s( pks fleagrted kiytk A $ahyloman lharideobf dnaac iy omhnee hiael bydhewttngned
above with al kyl anion such as alﬁﬁéggithiunl al koxy anion such as al koxy

h
li t hi um apRdeRa&efiax (cdadmsd2) hd thrdi FRr RRUBIFIGRY the Jriakhic
: N : . res g
oyt or oust kbR haEg 8o et BL 00 R PR B podv ] LEEEh AR e A g G 0 "

group, bighemlznr ewerait the sake.orbxaepbesdaefot e andittionuastalofst hi s
case include a C1-C4 al kyl group such as nethyl group and the like, a

hal ogenat adlatiti@haikyetgldds sath e a standdononexhde (pladm 3Ad:ttkeeli ke, a
hal ogen at0ﬂ$s ch ag fluorine ang the |jke, an a%%fig grogg a sul fonyl
group, afa®Ad gr ofpFand PRRIAVFRRI Spethtic 14 Cof M Rz iMClude a
phenyl gr s IR L, 5 QF a
4-(trif I%%f%%%§h€€?€%£%£?Qggggﬁ?lgp%?%%|%%?%??%ﬁ%rong¥%y gﬁgﬁgﬁ§%$oup, a
pent af | uowlhehety!| grouwhe a p-tatkylbis Operfhuordalkyl ganbfpnyh)meshdryd group,
a xylyl group, L E; a bi phenyl group, a perfluorobiphenyl group, a

p- chl or opheRyesenrbe®, b¥n thehgerepatn¥Prirdap [l %ﬁeuﬁﬁﬁe.J%%§ﬂ%4sand Rf 2

in the ge al _fornulae [1] and [4 ti oped above show erfluorpal kyl
aroup t hatohayRtd Thaeaghahgrat e BREopPERrad Y G APE-EL BRI Ll
perfluor oghk¥ingtoup. Specicbigop¥anpl es ofphy SOZRFI @b S(FRF 2 condmi ni ng
these Rfl and Rfz include a trifluoronethylsulfonyl group, a

per f | uor cathimmethy bpet £ Huoupadkybshl fione progyced voblyla gepoptomation

per fl uoroi sopro glsu[fonyl groug, a perfluorobut Isulfﬁn | group, a

per f | uor o?¢ Etg %H?%%ﬁ?lOﬁrﬁﬂp,rﬁabg?fT%B?%p%ﬁt%I@ﬁF? %g? %?%Bp,a%d

per fl uor o} f I gg@ﬁﬁﬁgg o and
the |i ke.é@%{é&;ﬁly%%xlfng¥e%9%¥ thheﬁ%lé)é;ﬁ)if%%er or 0%#%/14[ fs?g’f'}%gﬁ% :Hrr%t hane
r epr esent edabyed hei gie e rpd rf1aiondal Ky 1l shilFontilee agids anhytpyast (erafate, for

exanpl e, a 2-naphthyl bis(triflyl)methane, a 1naphthy|bis(triflfl)nethane, a
2,4, 6trindthyl phbay| peshed f IBpr) mpnesieing the metallic salt of

A(trifluoronet h | bis(irifl met han a .

3 5bi o( ¢ rPrTEBT S LRERETYRrEALEL se ERFTL IR Eradn acqarging to claim 34,

pent af | uogREREDN ltHeShE i HaloBHANRE 1 & SRIRIVA Rt Rt HBe L PIGVGalky1 the
{4- (pent af | uor ophenyl )-2, 3,5, 6tetrafl uorophenyl }bi s(triflyl)nmethane

repr esent sdlbinahe byrimedatingd yndaw téfldx kesinpiowe\smrlventhevietdanptes are
not limted to these. Further, exanples of the conpound_ of the present

i nvent i on"iRRPuHEthe RRGSENRS AN BncetpiyFt ukimtar e the method for
pentaflugﬁgg&ggyhgis(trifl¥hknethane LeR-859Y ed byiﬂg?{prnula [ 8¢l
ment i oned above, for exanple, a para position al kyl substituent sucﬁ as a
p- phenyl -2rg16i &¢petf ahibuoadphiesyl boay( )hethaiye derdiitetdidaima3ipar a
position al koxy substituent 27 such as

p- hexanoxyhergisn &-tetralpytink cimeend unhiindidef [iy psgdd ashéhpi Ratabyat
position substityent qQf the {4 . .

Cpent af | ubF bHBngiEy < 2 Fhek et £, BERGHGEPE: S5 MY oAt of
represent gij?ﬂi]%lbﬁei’?iﬁyféaﬁ.k§l]sulf89{71 Pr@ERARe acbdtaRRPLL QAR KY!
substituent” such as a

[ 4- (4- phenhér@il, & paropdionafiridreopbenydd -a& 3hb, v eveat | (wraphamyl;] bhe(trifly
|) and the |ike, a 4' position al koxy substituent such as a

[ 4- (4- hex@ebR9d2, 3, 0Bt et r BFPABESPHENyYI F12, 3, sMgtallic salt of

arylbis(perfluoroalkylsulfonyl)methane according to claim 34,
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tetrafl uorophenyl ] bis(triflyl)nethane and the |like, etc. A specific exanple
of the aryl bi s(perfluoroal kyl sul fonyl ) net hane represented by the general
formula [4] in the nmethod for producing the

aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by the general fornula
[4] of the present invention is the arylbis(trifluoronethylsulfonyl)nethane
represented by the general fornmula [ 5] (wherein RZ shows the

af orenent i oned aryI group) whi ch incl udes, for exanple a phenyl bi s

triflyl h th t th

(011 Y0 MRARRNS s AN s bLEE! 18060 Bboring marapac
A(trifluogonet byl tphenubbbRéthahLYshTBIRBBCacRd (claim 38); and the
3,5bis(trifluoronethyl)phenylbis(triflyl)nmethane, the

pent af | uanetinady | blﬁaérrl f Igrc)dmcthame r erfrees entrek ddyl itche fcaainzl a [2f the

{4- (pentafluoropheny 5, 6tetraf|uorophenyl}blsétrlfl ) met hane
represent%’ﬂy%‘} $ Re¥ W%Plfls‘qlswwﬁmqwn%ﬁge fling{o @%éﬁ'ﬂl% are not

i ted {anbhene (TS 0REE LW AL U AR A IS dd iAot difleoet hane

used in t uci ng

aryl bi s( p@gf I ugr oalllgyﬂrﬁiuin{ onygalret hage repl esenagile Hiurh he ggmeral Jrornmul a |
4 ) of the present invention, as long as it is a nethane substituted by a
subst i tut@tt(bnetmmmflmmlbksylmgkm drelaimhadDigen at om Speci fic

exanpl es include a benz bronl e, bronnnethéﬁnaphthalene

1chl or omet hyl napt hBF&RE ht a ?quﬁﬁqqﬁﬁ 187 pRetgtRet 1 i BRERRA for
4(triflu phenylnet yl brom d

3. 5bi s(t(r]é]?(?@%r bt hyl) pheﬁ"g| et hyl brgsaddic, salt of

pent af | uciephely ( petfihdrcal kgl swlfonyl )methane, wherein the method is
4(bromomet hyl ) per f | uor obi phenyl ( per f 1 uor obi phenyl net hyl bronmi de) and the
like. A prefem@hedexanpPe of Hﬂﬂﬂ%ﬂg uor@al kwetﬁl-lla‘hcnat esakkd i ®ft he

met hod fo odu in he ar rfl oro | sul f.on resent ed
by the ge g??w%f%u‘f %‘?’ 561‘ ‘ﬁ:é I#{/entl rﬁl sseéltr?ea(fal i@ salt of
a Cl-C8 p@éﬁéggiogékmﬁlguﬂé ni c aC|d |nclud|ng, for exanple, a
trifluoronethyl sulfinic aC|d a perfluoroethyl sulfinic acid, a
perfluorop@hmmicahlfwrmulacld) a perfluoroisopropyl sulfinic acid, a
perfluorobutyl sulfinic acid, a perfluoroisobutyl sulfinic acid, a

perfl uoropentyl sulfinic acid, a perfluoroisopentyl sulfinic acid, a

per fl uoroneopentyl[ sul P aC|d and the like. An alkaline netallic salt
and an al kaline e rt (%B alllc salt can be exenplified as the netallic
salt, however, tMe atGalin Jic salt such as sodiumand the like is
preferable. It is pre§@mreblle, for the nucl eophilic substitution reaction of
the aryl hal onet hane and t e perfl uoroal kyl sulfinate in the nethod for
produci ng the aryl bi s(perfl uoroal kyl sul fonyl ) net hane represented by the 29

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

(Chemical formula 15)
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general formula [4] of the present invention to be conducted in a condition
wherei n an aryl nmet hyl perfl uoroal kyl sul fone can be synthesized at a high
efficiency, for exanple, by heating under reflux using a solvent with or

wi thout the presence of a catalyst. It is preferable for the nolarity of
the aryl hal onmethane in the reaction system nentioned above to be 0.2 to
0.4 M and for the perfluoroal kyl sulfinate such as sodiumtrifl uoronethane
sulfinate to be used 1.0 to 1.5 equival ent weight, especially about 1.3
equi val ent weight, to the aryl hal onethane. In addition, when a catalyst is
used, the use of a catal yst conprising an iodide such as tetrabutyl
anmoni um i odi de, potassiumiodide and the like is preferable. The anpbunt of
these catalysts to be used is, for exanple, 2 to 20 nol% preferably 5 to
10 nmol % to the aryl hal onet hane. Further, acetonitrile, propionitrile,

ni tromet hane, nitropraq tand the |like can be given as exanples of the

sol vent, however, it i eferable to use propionitrile in view of the
applicabiliity of Fﬁe{peﬂarlty aff@d]boi ling point. The synthesis reaction
menti oned above is pwegég Ie to be conducted by heating under reflux in a
dry inert gas atnosphe such as in an argon or nitrogen atnosphere . It
is preferable for the reactlon to be conducted by heating under reflux at
80 to 150 C, preferably 100 Cto 120 C for 12 to 48 hours. Exanples of the
met hods for purifying the arylmethyl triflone obtained by these synthesis
reactions are, for exanple, a nethod wherein the reactant sol ution obtained
by reacti Iﬁﬂnfl i iLaned.a a t ve salt
, follomegqgggggélﬁlca ge E%éﬁﬁﬁﬁﬁgﬁfggagﬁgﬁgéﬁ?bEéﬁﬁgéﬁeég & gné&g?hyl

acet at e ( REOA@n@S RE* deasrsd ofindg peoldeant , tandeact ecstisdmal Iamzaat shBwope&r at i on
usi ng hexane and tol uene, or the 30 i ke. Next, the
arylb|s(pEﬁFﬁ&EP§9ﬁR¥Y§uH¢@H¥D)nethane represented by the general fornula [

4 ~ can be _produ he nhe f an ar Ineth | p uor o | f one

oroduced B FRECHES RS A BOAL T Fe P TR NS PELEE LR R Le *anc
per fl uor 0§bl§)ﬁhe§“{él£‘ﬁﬁ oyt Ii!hé RORA] @03 b@Bdﬁefﬂé Q%T%'t%'lﬁﬂcaﬂaﬂi’: gani c

nmetal or a netailic salt, followed by the reaction of the netallic salt of
aryInethybﬁeathblsep«yfkubfo@hkztmuﬂfmnylﬂméthaqnnddqnndxﬂgc¢b sbaimonic

aci d anhydride. However, there is no particular |limtation to the
depr ot onatPon agent™ffiftiToned abbR®, as | BR§AALIFt i s arfdilganic nefal or a

metallic alt and
al kal i ne ég&?RQ%XPE?F?gggngkgggp%ag?Qg?ﬁgPhanDree%?ﬁ(éghégﬁ y @u and
t-BuMyC ganepaef er abbymtaexenpgfi edis Fur@her,salp@Qferabhetexanafe of

t he perfluoroal kyl sulfonic acid anhydri de nenti oned above is a Cl1-C8
perfIuoroérﬁ}bl§&p§§ﬁleoaeﬁékxhﬁyéfpdﬁlDmethénﬁdQiqmﬂ#lhoﬂﬂﬁ%@ﬁﬁhed

sul fonic 20|d anhyd a &TfZO) a erfluoroegh ge sul foni c. aci d anhydri de,
a per f | uoF8pr opanePSBFFEAPE acid & ﬁydrlde S €1 uor oi 88pFopane &l fonic
acid anhyQk&iﬁls@p@%?ihHQBQQH&QB@lEHh{;@Wn&tﬁ&h@ AU HIFto&laim 40,

per f | uor oi sobut ane sul foni ¢ aci d anhydride, a perfl uoropentane sul fonic
aci d anhyd¢hedeina per fthmor oi sopegiihmne(parfdnocoatkglanhfdnyli¢gmedhane

per fl uoroneopent ane sul foni ¢ aci d anhydride and the |ike. Ampng these, Tf20
i's especiﬁppgeﬁP@Fégaﬁﬂatﬁﬁeﬂénﬁ§aﬁoﬁﬁﬁmﬁkin%ﬂ IFﬁ1P§ﬁ¢M1WQquelﬁethod

wherein t ed with
a deprotoﬁgFggﬁEa éﬁ Sué%;%?éﬁ%%§¥ ﬁHPhﬁgﬁng ?H§Qlﬁ§g¥gﬁ$% or?%e and
the |like aadfanpeef| uor oal lkd1 1smwieldoni c 3lby'aCId anhya&tihgsuch asainf 20 and
the like, as long as it is a nethod which can produce
arylbis(perﬁﬂmetbaﬂpyrfmubenyﬂyméshéﬁengunhxhsxaiyﬂbhgi@eprotonation
trifluoroneth%Isquo t hane and the

) ke at a hi ie cific
el o PAERLGEOmPErSed b1t S ediofehas: F i diptaitid sait, RS
aryl met hyhiegih Y8r eat kyd & WPhfe A AT IR diFdd OB 3R Ngs 1 ke i
di ssolved in a solvent such as a diethylether and the |ke al kyl T'1thium
i s added atact8dGrithea sp¢wEhiorcallesltead farid aod dl@niiyautide, (thadmTf ZO i s
added after the reaction to react for 1 to 2 hours at roon1tengerature; and
a met hod #Rérei Hhal kwetmeﬁqm AHBHOd s HrRledmatallBe C $8lkealf for 30

m nut es act e 0 and Tf20 i ed 78 C
after t heafgggtlﬁgﬁefogflggg?lggﬁ l? Ongl E’Sﬁ‘r@gag? Goom J‘enngpir ature glz-%u’]d t he
| i ke. However, it is preferable to repeat said operation nultiple tines ,
in view of the increase in yield. Furtgfr, in order to obtain an



aryl bi s(perfl uoroal kyl sul fonyl ) met hane such as aryl bis (
trifluoronethylsulfonyl )nmethane at a high yield, it is preferable to react
1.7 to 2.4 equival ent weight of an organic nmetal such as al kyl |ithium and
the like or 1. 0 to 1 . 2 equivalent weight of a perfluoroal kyl sulfonic
aci d anhydride such as Tf20 and the |like with the

aryl met hyl per fl uor oal kyl sul fone such as arylnethyl triflone and the |ike.
For exanple, in the case where t-BuLi (1.2 equivalent weight) is used for a

benzyl triflon in enyl bi.s(triflyl t hane, J nu nor. ronger
acid corrp‘é';lgge? 8 Esrheeggggrzhya}qot“ﬁ a&ﬁeis%ér%%%ﬁ%ﬁgl é:(ht%r ???g”%&%@tﬁ%f
produced is&1irARBERALS nddRmy Aitiad Pyride Lhbihgud Witveift twerpeszy!
triflone, the phenylbis ( trif 1yl ) nethane beconmes a lithiumsalt , the

| i thi um 3Ritheaktthé¢ niesgimndibascataiysty(clan Hee dheaimpetodsfoeonvert ed
to a phenyltris(trif |yl)methane by the reaction wth Tf20, the nolar ratio
of the beRFQAULARE| one” and ®Be phenyl MEEAAS | yvI ) net HikeE becones ©f

appr oxi na : i t

phenyl bi s%‘ﬁ’%‘?#ﬁh’%@? ﬂgﬁgbﬂﬁg%{l%ﬁ%ﬁwﬁgﬁé@ ealr:j:)%qrr?itnﬁet% S8 hEFe 2.2
equi val enyheeedht aotetr@bbty]l Sateith dnPri ddiidanz wiseld bkl ene, chbg1yst
phenyl bi s(triflyl)methane produced is deprotonated by t-BuLi, and the

benzyl tri(tledm i4d)quarite treethal yfeonpeptdading &hlei metahlsia tsaft of
phenylbis%trifl ase where a

Iénethane. However, in She C .
pent af | uo EB'HQ%I( PEELPPFPRLIKLENLRENYL) BebhRRe RARPrding tg claim 43,
pent af'“%ﬂ@%%'@g}@ n1d A 3E! F%I%eﬁ! by %&éﬁ lod D4 1376 end @
4-tert-butyl 2, 3,5, -téﬂ?é?luorop%eny %#g tr%%lf? nmet éne are bgfh obt ai ned
at a rati method: 1 (£f4b~ yi pkdducenpecti ¥vréy) .mdbaleiore, salthis éefise,
using 1.0 equival ent weight of t-BuLi and 0.5 equival ent weight of Tf20
conpl et el yrg&pgpé§§§§lpﬁ§ogﬂ.bggggﬂ.gﬁnﬁi)methane according to claim 42,
4-tert-butyl-2.3,5 6tetrafl uorophenyl his(trifl.yl)methane, and
pent af | uolBERER EPSRRTETS T RAPREN e indic ohu e, g ReT e e Batdti ned a
a high yighdt bE the fRlc¥ometnadk! sRfififc acid (claim 46); and the
aryl bi s(perfluoroal kyl sul fonyl ) met hane represented by the general formula
[ 6] of thmephedent fowenti pmoflsoimyi nesthef er rmvedtablas netahltc  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(perfluorocalkylsulfonyl)methane represented by
general formula [6]

(Chemical formula 16)

0,Rf'

M —inz (6]
Ozsz n
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aryl bi s(trifluoronethyl sul fonyl)nethide], Rz shows a substituted or
unsubstituted aryl group, Rfl and Rfz are independent to each other and
show a perfluoroal kyl group, M shows any one of the elenments selected from
al kaline netallic 33 el ement, alkaline earth netallic elenent, transition
metallic elenment, silicon, germanium tin, |ead, arsenic, antinony, bisnuth
or tellurium and n shows a nuneric value equal to the val ence of M

el enent. Here, exanples of the nmetal species of netallic

aryl bi s(t fLbkuauanRé howd forlu el fden Idie i der e kaPLE alkalbne

netallic elenents such as I|t I'um  sodium potassium

franci um (abwakene sedriyl gebapliserbensd) s R fatd REF Wrel iMde pBAAEREUM
calcium strontium bariumand radiunt transition netallic el enentssuch as
scandi um tyteammthmtandnmw@epnecrmlupragélmyngnwp neb@powsTRNgT onet hi um

dol i hol bi
SR um™ oft s L efaRgs | BaiTiet AR O3k MetAige SamanEm
ni obi um ?a&il%ihH@% SPEO Wt 1R é,(i?é‘:ﬁ tabn FRR a&%eeléxgg{q@e“ um
rhenlum I ron r ut enium osmum CO t rnoarum 1ri |um ni

pal | adi urrbobenon,swlmnumlqmmmnumimoapmc 6t | vesmughl, dn ZdHwws cadm um
and nercury; silicon; germanium tin; |ead; arsenic; antinony; bisnmth or
tel | uri umhumgsihg vhdye, eanahi ten tRearlenge sof Werelementhn and the like are
especi al | referable. _The RZ i one ve is the
sane as tﬁggﬁ? “Pepresefifed by ?ﬁ%iggﬁLP%#¥i?ﬁ%%?%i¥f%“ik ?ﬂ%d f or
PrOdUC!ngrb?@e@éﬁk@hsBQF?EhHﬁéPaf8f$§Péf?@¥|)”Ethane of the present ,

i nvention. and Z In the general formula [ 6 ] mentioned above is
t he sane #&ShBmiicahdfBr@uia 1he aryl bi s(perfl uoroal kyl sul fonyl ) net hane
represented by the general fornmula [1] and [4] of the present invention.
Specific exanples of the netallic aryl bi s(perfluoroal kyl sul fonyl ) net hi de of

the present invention include, for exanple, a nmetallic salt of 34
phenyl bi s(triflyl)net Bf a netallic salt of 2naphthyl bis(triflyl)mnethane,

a nmetallic salt ofR bels(t ¥flyl)nethane, a netallic salt of
2,4, 6trinmet hyl phenyl bi (trlflyl)ne hane, a netallic salt of
4(trifluoromnethyl)phe s(trlflyl)nethane a netallic salt of

3,5-bis(trif|uoronethyl)phenylbls(trlflyl)nethane, a netallic salt of

pent af | uor ophenyl bi s(triflyl)nethane, a netallic salt of

{4- (pent af | uor ophenyl ) -2, 3,5, 6tetrafl uorophenyl }bis(triflyl)nmethane, and
the like. Among these, the netallic salts such as lithiumsalt, scandium
salt and {(lhekkka Rt eshywef ar shbetisndetiherseasdbsnisatedaadyli ghoupy sal t of
pent af | uor ophenyl bi s(triflyl)methane and {4(pentafl uorophenyl)-2,3,5,6

t et r af | uoR§ph&nA }Bifs( t"*’ief | yRyigPeRgRBtar €0 eGREN alatheH eﬁélrdabﬁéof”n 3 ew of

t he cat al like. As to the nmethod for producing the
metallic égkﬁéﬁ§%?rl gougﬁylsulfonyl)nethide of the present invention,

for eXﬁ”D'iQ,ré@@té&aﬁtﬂmassﬂivéf\%a&*bﬂn@t%( thabrusn adet (vl 4eny! ast hane
of the present invention nentioned above can be given as follows: (1)
neutralizaetbndmjthfarhyerXbGQCbmga netlé, (2petadticon byaheatingfunder
reflux with or._an ox] S|t|on net al ,..and ééﬁ_rea ion with

5 il ver 85?’@8?154BGEﬁHBPrEﬂ%J&'élS%‘??%f MRS A AR Sk
exchange (geebiAn of WAl SDeRLgBy: Erepel EXEMRLYLED f&ﬁﬂﬂn@t?aﬁst allic

salt such as a silver sa t of e arylbis(per oroa onyl ) net hane
represent edpbgstheegemgr athd ogenénal 4ofkmuland 4 hasi deeaf, atnedtal isf dif f
erent netal species are reacted . Specif is exanples of the hydroxide of

t he net al obfaipedienreacitiag ah anyl( hbrlopathane W ldvRerehEl veEoahkyl

hydr oxi de oEfghg%ltne net al oifoweéS

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
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as |ithium hydroxi de, sodi um hydroxi de and pot assi um hydroxi de, and the
hydr oxi de of al kaline earth nmetal such as cal ci um hydroxi de. A net hod
wherein said aryl bis(trifluoronethyl sul fonyl)nmethane of the present
invention is reacted for 10 m nutes to over 10 hours by using a solution
wherein the hydroxi des of these netals are dissolved in a solvent such as
di ethyl ether and the like, can be exenplified. Specific exanples of the
salt or the oxide of the transition netal in the reaction by heating under

reflux in 2) nti b [ ﬂﬂﬁ3t I h ' al LLe,sal t. such
as the chl4%2i'de tg%d t"%gﬁ%iaﬁe%c?? I 3% anuirﬁllgnd@tgéer ﬁﬂ%g]ég%éscéh |tumo xi de
such as Sez§3vasdpeh€lhbkealkflsrl beflyMpeehanbeatddgiiiyes ¢efimyoi n t he
aqueous solution is conducted for 10 m nutes to over 10 hours can be
exenpl i fi #dersia e amylifaliongithakfe Isireadfed with the perfluoroalkyl

aryl bi s(perfl_yoroal kyl sul fonyl ) met hane represented by the general forumula
0 T RS HBaRGd oS e IRATReE RELOR| BBLRG. a “solvert With of

aryl bi s(trey o] ) i I ddv J w t he
Rl R A T R R A S e AL L S L
ment i oned paodveinds a net hathef or produsd ) laic salt of

aryl bi s(perfluoroal kyl sul fonyl ) net hane, the nethod for producing the

aryl bi s(t erylbdsdperfnogprpdkyludnand)nathpaemetaiiing tprokadn 5§ .t he

aryl bi s(trifluqronmethyl sulfonyl)nethane, o he, present inyention_can be
2ol ted. - Thergirdnb trabu e A e g o R ae BRI 6o2BAEoEaral yst
and the |ieqa9aMy1)S| "ehd Nhe B! EbE P2bHUBing the metallic salt of

aryl bi s(perfl uoroal kyl sul fonyl ) met hane of the present Invention, as |ong as
it is a carglpds(peatflabrbadkylsulpongtImatheheld¢aoshing b claim 50,

aryl bi s(perfl uoroal kyl sul fonyl)methane_as 3G an active ingredient . For

exanpl e, ¥hexeAPyRPRRKONILIN TS A5t BEed RS ther FPaVent (@haby &2 inkhei s
fixed i I . d I ks
1251 el Pol e coppauDspgnd o6t olvabhanung < pisfece o

active-ab _ aking a bic atom ¢ group and a hydroph

atom ¢ gr iR 1®4istperf1ubeoaketyieEong2MmBEhEh¥eitESrERRS tbi €1 £202ED1, es.

These catal ysts such as Lewis acid catalyst and the |ike conprising the
met al | i ¢ whleredn ghyl bésfbeotoabrphl kydBindtonyis mm ladkaeliaecmatedidlytic

activity that exceeds that of the existing Lew cjds, and therefore, they
can be usé&ﬁﬁoP s Hﬁ&ﬁ%f%ﬂ%iﬁﬁ@ﬁq%Hlﬁﬁ%ﬁﬁnQP%ing%hﬁﬂg ?%gé ﬂPght Pel d and
with exceljeepoasel egbivi typ-ZhGcung of thE Calflyshisuch agakewi s gl d
catal yst and the like conprising the netallic salt of the

aryl bi s( penxfylbdsdpekflsorbanki’) salfanglmaethanechadmsinpkescidinpassi bl e to

synt hesi ze _organi c_ conpounds such as pharmaceuticals, agricultural
cheni cal , YA&F®dBt the Betal ke saldr odusrvypeshytreghdirspalkiacalifans | and

the like . speci fi | e sai thod for. synt.hesi zi i s a_npethod
wherein aiggtaf§tici¥5§%$£3n Fgagondg% ed ﬁndeﬁ&¥ﬁ%ﬂﬁfg%en6%g% a 8§?alyst
such as Lewyama¢hg1¢ar#husroaikiieuhickfecoBphifm BE)the netallic salt of
aryl bi s(perftluoroal kyl sul fonyl ) net hane nenti oned above i n an aqueous
solution, in anMorgamet.stheepresentninvenkédnsykletesotownat eatadyssér ganic
sol vent .hg&gcific exanpl es of the cataiXtic reacti on nenti oned above

i ncl ude a2yl ation réhction, a BeLp Afder reacti%ﬁﬁtan aIdoI;P§p¢
reaCt'On’a&yﬁﬁf%q%EF@H%BESa&E?EEh?@on?lWﬁ@@hﬁHerea?EbBBes@nQEﬁcps'b@t'on

reaction, an esterification reaction, an ene reaction, a cationic

pol ymeri zafeneranec&ormana &Bjal |l ylation reaction, an interesterification
reaction, a Manni sh-type reaction, a Mchael addition reaction, an

acyl ati on (Chgfdiced, farmyAapudlle 37

O4RF'
M ~?R2 [6]

SORF |,
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addition reaction, a dehydration reaction, a dehydration/condensation
reaction, a polynerlzatlon reaction and the | i ke. The present invention
Wl1l now be expl ained further in nore details with the exanpl es bel ow,
however, the scope of the invention is not limted to the exenplifications.
Exanple 1 [Analysis and Material] The infrared radiation spectrum was
determ ned by using a Shimadzu FTI R-9100. The 1H NVR spectrum was

determ ned by using a Varian Gem ni - 300 ( 300 MHz ) nucl ear magnetic
resonance ug? e i fat n t ppm
wherein a(g§?3%§ gs an |nterna%%htan d é?rane ﬁ@?§P|§%§i 5988%p

used. TheRrgt Vigidn RFAt tare wame'gmmn&s tbngé&t:h Soth&outalnﬂ shéw t&i pl et

t , quartet : g, nultiplet : mand broad peak: br. The 1'C NMR spectrum was
det er m negeb¥f luoirngliyVagiowp Géhshbwsms( % NEzYheedleswntisagadected
resonance _appar.at and i cat d wherein a sqlvent as an

i nt er nal §F8R‘cf‘a]r]ﬂalﬁ( t%?f!i egeﬁlﬁ v%gk‘%gggbe egfth et ahiR setemeiin was
det er M Ned-ARS1$408 Re¥aindl E28hBht30Ro gaﬁz M) oBHC! 820 IRERC! tin,
resonance apparatus , was i n |cate erein a solvent as’an
internal sHaedatdb{sim3€HN &o@aonmﬁlw@amcbq&dugrtopehbovarmaﬁeel iquid
chromat ography (HPLC) anal ysis was conducted with a Shi madzu LC- 10AD
instrunenpfaNdeéﬁmSPEQNHOA UV det ect or by using a chiral colunn ( Daicel ,
AS or OD-H) of .t he f | es e co d in | ass
hstr unenBouPt AP S AngTentens (SR & Highath tie FakAN S TAECPE TR Aon
product Was Puir 560 ifbresH the 2dallyEt Mebtierifacet @aéuyé:@( Eghi1R0 Extra
Pure by flash chromatography. High résolution nass spectroretry ( HRVS )
anal ysis &&9 .performed with the use of an instrunent of Daikin Industries,

Ltd. 38 Exanple 2 [Synthesis of Arylmethyl Triflone] Each of the m xed
sol utions of aryrikd BHethsH . (th fopﬁﬁﬁ?ﬂy invenfiinh CRLALES Bt Rghkod

sul f1nat e s(3 Qylient 3, URE) anPLOBLON {Sddfo ndnflrdcf M GEARM! Kb grmont um

i odi de ( wn in wer e su S ect 0 heating
under ref ethoa £ %ryﬁ(tlhe%ti@iﬁ%@%ﬁ @rigah idPE6APd IR QJyYu&iﬂQ)ét cAthegsthe
heating under reflux, the reaction solutions were cooled to room

t enper at uh@viagd were cortcentrated metallienoving thealdlt by filte&tion.
The crude cts ohtai ned e rified silica col

hr ot ogramLesBsgReoRg LTy BHEFonuk dne thadne) CordpEergREaR i 2aP¥on
operation eXanerbPneae) 640 obtain arylmethyl triflone. The yield of each
of the ar?%ﬁéthyl trhéﬁone i's indicated in Table 1, and the physi cal
property gicheadkadf Formuaayhvet hyl triflone is shown bel ow. Table 1 showed
that when sodiumtrifluoronethane sulfinate ( TfNa ) used as an

el ectrophilic reactant as a trif 1yl source , and heating under ref | ux
wi th aryl hal onet hape $@§%co duct ed

M| —GR? [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
fromalkalinemetallic 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)

as an active ingredient, and catalytic reaction is conducted
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by using propionitrile as a solvent under the presence of a tetrabutyl
ammoni um i odi de catal yst, arylnethyl triflone can be obtained at a high
yield than the nethod of Hendrickson et al. (Synthesis, 691, 1997). Table 1
aryl hal onet hanearyl nethyl triflone[yield

(.99 ] PhCH2Br PhCH2Tf 942- NaphCHZBr 2- NaphCH2Tf >991- NaphCH2Cl 1- NaphCH2Tf 992, 4, 6-
Me3C6H2CH2C 2, 4, 6- Me3C6H2CH2Tf 904- CF3CsHACH2Br 4- CF3CsHACH2Tf >993, 5- ( CF3) 2C6
H3CH2Br 3, 5- ( CF3) 2C6H3CH2Tf 76 C6F5CHzBr C6F5C H2Tf 89 3~) Benzyl triflone (

2- Benzyl i : i 1 1994): ( 3 . 1347,

1223, 119%@%8@?8 1%5%;A%,5§§%1@5&H%§2§,E %%c%iygﬁﬁN@i%ﬁéc%? " 300

MHz) b 4.48d (the Zidthol 43r/s¢rthesidthyg 49 NR i(CCBohpoud@2adbByrabng77. 6

(s, 3F, CF3). 2-naphthylnmethyl triflone (2-Naphthylnethyl Triflone): IR

(KBr) 1358¢ alaan 522vhereda the2cataBytigopadton d@8a veszeyldtiok NVR
CDC13, 300 MHz b 4 6 2 , 7, 50 (dd, = 1.8 8.4 Hz, 1

(7. 54-7. 58%?:?%?1%" ,a7%%f%.£A§§ef ?%32?&19“1' %“mk&%dam? F98CHADH b‘!;i)56.( 3,

119. 8 (q, piliEqs 3 . 120..3, . 127. 1,
129. 2, 13??145;&3%3.8’??#%3’?]‘%%*%%@1M(a%’gl‘%’, ‘Jze%téﬂ?') Z‘béyc}g.gigafiég, 3F,
CF3 ) . Apshctiénr| cén festé&BrHPOIEBS : r€actidng5;ard, eBed3kiedotith,78a S,
11.69. Found C, 52.51; H 3.33; F, 20.81; S, 11.65. 1-naphthyl nethyl
triflone ¢athpphe hppPhEMAYILZILLPRoFERC IR KBY )an 5ably 1abkon 1Peactiono, 804,
776, 658, 486 cm 1 IHNMR (CDCL,, 300 MHz) b 4.99 (s, 2H) ( 7.53 (dd, J =
7.8, 8.4 kGaIS8) 7 62 (d, 1 = 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 (dd, J = 8.4 Hz, 1H , 8.04 (dd, J = 0.9, 8.4 Hz, 1H); 1'C NM\R
{CDC13, 125 MHz) b B&s®,Made.af ¢abrPing, OdtFthe3Rbventidd) , 123.3, 125. 3,
126.5, 127.5, 129.0, 131.1, 131.5, 132.3, 134.0; 19F NMR (CDCL3, 282 M)
b-78.1 (s, 3F, Br3) . Bhal. capE¥lbisfpersiyorpatkyisussonglipethang. ¢

20.78; S, nd.Cy1.52. 53: H - 75: . Z8.

2,4,6-tri ﬁ%%ﬁg?%#e:%% ﬁ%t ﬁ)l?l% t&?’ﬁljoanle?f(%%aﬁ fr%st EVP%%%%%I %'et?ﬂl/?wﬁ'r?f | one
) © IR ( KBbs}i#3Bed or 1RRGbstithTed HbyD groukd(h&weveb)PhetfiA §Fblkp LHNMR
(CDC13, 300 MHz) b2.29 (s, 3H), 2.43 (s, 6H) 4.62 (s, 2H) , 6.96 (s, 2H) ;
13C NMR ( DBGE2G;1udesi WHRE ' igDRE’ aze Dndeppndeny t®) eath othap@n@ ghow)~F =
326 Hz, 1C, CF3) 40 _.129.9 g&z%ci) 139.7 (20),. 139.8: 19F NVR 13, 282
Miz) b - 78.Bekluogea 9grogpl ofcERE PreRrI ELTVRIL Ol egampgeg oty
4.92; F, RL14Q1ude AR Dfy1FRD HaARP® stibstitadntFsudd a3 a phehy106.

group, a naphthyl group, a biphenyl group and the like having

a substituent, and an unsubstituted aryl group excluding phenyl
group such as an o-naphthyl group, a B-naphthyl group, a biphenyl
group and the like. Examples of the substituent for this case
include a C1-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 dgroup, a p-chlorophenyl group, an o-



4-(trifluoronethyl)phenyl methyl triflone (4(Trifluoromethyl)phenyl nethyl
Triflone; Synthesis, 691, 1997): IR (KBr) 1356, 1341, 1227, 1210, 1144,
1121, 855, 658, 513 cm1l; 1HNWMR (CDC13, 300 MHz) b4.53 (s, 2H), 7.58 (d, J
= 8.0 Hz, 2H), 7.72 (d, J = 8.0 Hz, 2H); 1'F NWR (CDC13, 282 MHz) b -77.5
(s, 3F, CF3), -64.3 (s, 3F, CF,). 3,5-bis(trifluoronethyl)phenyl nethyl
triflone (3,5Bis(trifluoronethyl)phenylnmethyl Triflone): IR (KBr) 1376,
1362, 1277, 1175, 1117, 918, 910, 669 cm1; 1H NMR (CDCl3, 300 MHz) b4.60
(s, 2H), &n9drbéSnedtl: of Sd ,148E. NVR (CDC1,, 125 MHz) b 55.0, 119.6
(g, J~F = 32%%3,%@ &3)‘,]” 839 § q, JCF = 272 Hz . 2C, 2CF3 ) , 124 . 2
( septet , J~F Thérélzis o )partféuldr 18iitd3t{3R) tolIhed fekholt-FEer 34 Hz,
2C); 19F NMR (CDC13, 282 MHz) b 77.4 (ks, 3F, CF3) , -64.3 (s, 6F, 2CF3) .
Anal . Cal pEOdRingRAGRINPerst 1wy asptky swl.fppy 1) methane represemtedound C,
33.48; H _0.91: F,._47.87: S . 89.. Pentafl.uorophenyl methyl .triflqgne (
pontaf | BPoERGINERRD Fommyl d (Rt pCRERHSNA B glbst b buhed g5
1121, 995,5mp i+ LEMVBa( £PCE , ) ahd: R a13C;NMBLEREAS £ 25, Mi2)
b44. 3, 100.0 (dt, J~F = &’ i%rﬁz%) 1€ 1pso-0) S 110.5 La, JoF =°3%% M, 1G
CF3) , 13dtBetr@ndshow a2pdrfiruo26alRkyt Qroupl4df 8hédhrekdnt=i2obéntizon 1C,

p-C, 145.9 (d, J~F = 252 Hz, 2C, 20-C); 19F NMR (CDCl,, 282 MHz) b-160.0
(d, J = 18s29%g asplt jif pymethayl pheyeip@n gry)l halopehqane iy reactedz, 2F,
20-F) , -7 (s, 3F, CF,) . I |.cd.. for CeH2~ZFeS, C, 30.59;.. H 0. 64;
F, 48.38;W§F§10: 21. ¥ound PSP s _z?é‘_.lé'};%%?'lo. 18. #°
Exanpl e 3a_£~flﬁ€’tﬁ§llE@Ef@ﬁokb&lk@lgﬁﬂféﬁé prBhlesdziiRd reacted with a

Aryl bis(tritlyl)methane] The benzyl triflone obtained fromExanple 2 (0.5
mml ) wasdeprxebtbnation ajetthygomphésef &€ an 9rganig segaluor emebsltbol ed to
-78 C, then_added, wjth 2.2 equival ent wejght 1. 1. mmol)_ of t-BuLi ( O .
a4 n. 1 SBLEy Gt bhe Mkt oLt O At RS LoV APRUT P OABRRbBI L RRS
after Tf20n{46nUb, 1 9./ dWE ki VRSaA MG aldis HRIMYRSS K tion
sol uti on was rg?sel to roomtelrrpe?atur €, a(ﬂ% Ephe s&%ut iao}l{(}wagégfﬁél? er

stirred faeid.hour. Buobsegeent!|ytheat emetdddaddefbit 0 Spopdddiendg eacanon, the
solution was neutralized, and then washed with hexane. These aqueous phases

were aci daFvebigiparflnpspajpylsuhfonyddnehanqecdtained &% rfertlesith
di et hyl et her. . The argani hase S dri filtrat and concentrated with
manesi unSOPFARE ThF el e o AR AP E B RaRT T BF 2 L8ed ol |
(79% yi el gdy. thBWRY Bhod et fosd@| dbHArD Wit 0 Ta 1IK3ANWNNS ELEhf h¥! afRyhane
[ PhCTf,] was produced. Meanwhile, the sane reaction as nentioned above,

except folithiumseabkory lareipn \@alanasweillgbkyolithBuhiandsheadike, 218
equi val ent _wei ght_ of t-BuLi, was conducted, and the yield of PhCHIf2 was 6%

andI Lhat 6?‘?9 Hided ipghhe B?&fﬁpeoﬁ the preeRt igywention. Examplesl
AV b e . ! |
B ey )

obtai ned from e 2 were di'ssol ve I et

sol uti onssueheaPre AL i tiRHIc ok ¥esybs ThEsted PYHENYINYrovpe aephelylo - 78C,
then added with 1.1 equivalent weight (0.55 mml) of t-BulLi (0.34 n, 1.6 M
pent ane s8rauPeoMirheny hwareun@nd e fékel0 Fxampbes ofNdwa spbgtztuenhe pL

0 . 275 mypl. ), vas. added 06 ' SMPRIE WSyl oLBGeT S3SH 2 nR bt 9P YES
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, a 2,4, 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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tenperature, and the solution was further stirred for 1 hour. After cooling
the solution againto -78 C, 1 . 1 equivalent weight ( 0 . 55 mml ) of
t-BuLi ( 0. 34 nm, 1. 6 Mpentane solution ) was added, and the sol ution
was stirred for 10 m nutes . Subsequently, TfzO (46 uL, 0.275 mml) was
added, the tenperature of the reaction solution was raised to room
tenperature, and the solution was further stirred for 1 hour. Then, water
was added to stop the reaction, the solution was neutralized, and then

washed w hhp{yneémer gterse a %&E@&:&;@:éﬁf?% j,f hesl hid-dodpf1
hydr ochl ori de, and ékre tmﬁgggextracte W t ie#ﬁilet er. Tﬁﬂporggnic
phase wasgdoupd, ahi btchledopinenybngeodp admdl vhé¢ hlidegnesi um sul fate to

obtain arylbis(triflyl)methane as a solid. No further purification was
needed. The yi eTdeoRteaRdoREt hénatiemeganarat i feonelae [Adi @dedl4h Table

tz)él g\r/]v.d t h%eHQXéhgé'ab%rv%DSﬂM aoéexef‘fgoggailpfl %%lugeért%l: mtagri ﬂ;é %rﬁ% sia'lsméshown
or different from each other, preferably a C1-C8 perfluoroalkyl
group. Specific examples of -SO,Rf' and -SO,Rf’ containing these
Rf! and Rf’ include a trifluoromethylsulfonyl group, a
perfluoroethylsulfonyl group, a perfluoropropylsulfonyl group,
a perfluoroisopropylsulfonyl group, a perfluorobutylsulfonyl
group, a perfluoroisobutylsulfonyl group, a
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 [21, the {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane represented by the
formula [3] and the 1ike. 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
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Table 2 arylmethyl triflonearylbis(trifilyl)nmethane[yield

(~)12- NaphCH2Tf 2- NaphCHTf 2841- NaphCH2Tf 1- NaphCHTf 2982, 4, 6- Me3CsH2CH2Tf 2, 4, 6
- Me3C6Hz CHTf 2894- CF3CeHACH2Tf 4- CF3C6H~CHTf 2873, 5- ( CF3) 2C6H3CH2Tf 3, 5- (CF3) 2C
6H3CHTT 275C6F5CH2Tf C6F5CHTf 245 Phenyl bi s(triflyl) met hane

(Phenyl bis(triflyl)nmethane; J. Og. Chem 38, 3358, 1973; Heteroatom Chem
5,9, 1994): IR (KBr) 2950, 1381, 1242, 1219, 1184, 1102, 806, 695, 660,
608, 585, 507 cm1; 1HNWR (CDCl" 300 MHz) b 5.97 (s, 1H), 7.54-7.68 (m

5H); 1" C NYRchCDg43, 1?\éxé(hlé)< b8037s éleeéraéi@eﬁo%mn%rw@cfg 132% ZCF )
( 130.0 (20, 131 8°(bry ( 132.87(26) ;" 19F NMR (CDCIB, 282 ME) Y7

6F, 2CF3). aga@ thenammkhylbas(uflfpyb;hﬁohaneubstituent of the (4-
(2Napht hyl bi s{triflyl)nmethane):. IR (KBr) 1393, 1381, 1244, 1213, 1103, 646,
586 cm 1; {PeRGRELEDEPBReRyd) MAz3)5p66. 10 ( s, 1H) , 7.61-7.71 (m 3H)

7.92-7.99 3, b
80.9, 116. g‘tf%@wﬁﬁ? &hbgﬁgt%élg@mé%?e 1 e]{,\','%@ 41‘%)6% nis 8,0 1,
130. 1, 132¢8rmb33. f3] ;%ﬂexaagluwa ({GD6331t 28R dvhey1 guzgtﬁtﬁantfsfuclzCFS)
HRVS (EI) calcd for C 3HeO4F6S + 405. 9768, found 405.976

1- napht hyl Bss(trafl yl Y et Haphe(ﬂzll\lapﬂt Byb btsttafllﬁd)ybphmhhﬂE)B 5 )& (KBr)
1389 1383 1215, 1111, 770. 650, 504 cm1; 1H NVR (CDCL3, 300 MHz) a6. 87
(s, , %eﬁfafisereﬁbenm}‘lbls<‘e§l€aylb ang xhg; likg, a gt'igpesition g 4

Hz, , d, é% 1 g N (ggg g %ﬁ%& 456 114. 1
t h 6 -

(s, 1C |pso é{g’ Ig]'bbsj'( éﬁétF %‘38 ﬁz gﬁé éz)? %’L %2% 127.0,

128. 9, 130tétr$31u5ro§ﬁén§l)133385 834.0; 19F NWR (CDC13 282 N+E) b -74.2

(s) 6F, 2CF3) ; HRVS (ElI) calcd for O 3HeO4F6Sz [M+ 405.9768 ) found

405. 9761. tetrafluorophenyl]lbis(triflyl)methane and the like, etc.

A specific example of the
arylbis(perfluorcalkylsulfonyl)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 1is 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 [2], the {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyll}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



2,4,6-trinmethyl phenyl bis(triflyl)nmethane
(2,4,6Trinethyl phenylbis(triflyl)methane): IR (KBr) 1397, 1383, 1217, 1119,
1107, 642, 590 cm1; 1H NWR (CDC13, 300 MHz) 52.33 (s, 3H), 2.35 (s, 3H),
2.61 (s, 3H), 6.48 (s, 1H, 7.00 (s, 1H, 7.08 (2, 1H); 13C NWR (CDC13, 75
MHz) b 20.2, 21.1, 22.2, 77.7, 115.9, 119.4 (g, J~F = 328 Hz, 2C, 2CF3) ,
130.4, 132.2, 140.0, 142.2, 142.6; 1'F NMR (CDCl,, 282 MHz) b-76.3 (s, 6F,
2CF3); HRVS (El) calcd for Cl2H1Z04F6S2 [l\/] 398. 0081, found 398. 0089.
4-(triflugr
(a1 11 OB A Bet 91 Son VL NEREne | moprgspnisds PYadbe 1307,
1231, 117denddd £okhivla, %q ofTine ms@mlma;e&,wgn( &DGbho ad0P M ) b 5
. 98 (s, 1H) , s , 13C NWR ( CDC1~ , MHz) b80. 4,
120.0 (q, ah@tlmrﬂﬁ%d’datﬁﬂteﬂ]ﬁ’y) a $93s81¢qtedc6r4unsubs®7ﬂuwd a]r(frl CF3) ,
124.2, 127.6 (q, J 4 Hz, 2: 133.0 (20 135.6 (q, .Ji.g = 33 Hz, 10);
19F NVR (m«l% anfhp m%ygsn?e o s, Srmfifizcm‘ajﬂples enElud? 3 Renzydr = CF3
HRI\/B]S ‘F‘\l‘ calcd _ f or J_—%Sr? %% %%69&;36 fougd 423. 9471

3 5- bi s(trl uor omet hyF) phenyT b

(3,5-Bi s(4Kibtos OPLAMHORETSA®] S(L1i11yl) et hane): | R (KBI) 430%. 1374,
1285, 1223, 1194, 1179, 1144, 1105, 936, 909, 629, 519 cm1; 1HNWR (CDCL13,

300 M) Bﬂ@stmupnﬂylmumx@lmdg 8.18 (s, 1H) @ 1'C NMR (CD@3, 125
M) b 78, 9, 119 3) , 122.2 (q, J~F = 272 He,
oc, " 20F3) (tri %E‘l@r%%%‘vl %‘é%feié}meﬁmﬁlbr%“f 131. 6 s,(qzc) ,3®3 8 (g, J

o) R RN M s 07, 2000 0024 oF

Pent af | uopepteryhdtshtieny e gl thwari de Pent af | uor ophanyl bis ( trifdyl )
nethane ) : M. 86 Cto 87 C IR (KBrg 1522, 1501, 1347, 1321, 1198, 1127,
1024, 988(bm@ownylmmqrmheny e RELugrepphempyinehyglbromy ) : 13C

NI\/R( b 70.4, 98.0 (s, 1C, ipso-C) , 119.2 (g, J~F = 330
Hz, z‘%i:é) 1?7‘381%183 J~F = 258 Hz, 1C, mC), 138.6 (d, J~F = 257 Hz,

1C, mC) : 144Aiar(éferhﬂie—e§§ﬂpt@ oflgheppgfluc;f&aﬂc IjsuifEnatg%e'ﬁz 1C
0-C) . 147.2 (d)Y J=F = 262 Hz, 1C 0-0 > 13C NVR (CD30D ( b49.0) . 125

MHz) b56.2n 109. 1thet, J = ﬁatnéde 1C £dmpso- O) prﬁﬁud'l(lq, J~F =894 Hz,
2C, 2CF3), 138.5 (d, J~ F—250Hz 2C, _2m Q) 143.0 (d, J~F = 251 Hz, 1C
p-O), 1soarev%'alsQWﬂw%kY&@i%oul)%ﬂlm @epEesenigs \py) 11516157 9

(dt, J = 1

Uap 5 (ifeforal ighty s [a B kpe tedsdnt fi}ff@%&l@?ﬂ%?ﬂé@?ﬁﬁafﬁ .
(ddd) J =opa%1108 perdlvordalkift s@1finic Gzid {8c1®king@ CFd); et Bl )
cal cd. for CO9HO4F11Sz [M' 445.9141, found 445.9137. 45 Exampl e 5

[ Nucl eopha Itird £Spesomeihlydrs Sfaloi ¢ acid . teheePhtaoresthybsudfinic acid,

Pentaf | uof Oph%qxxlotljrlosp torﬂyflI gu:“:mnlc ac,]J.d 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 is preferable for the nucleophilic substitution
reaction of the aryl halomethane and the perfluorocalkyl
sulfinate in the method for producing the

arylbis(perfluorcalkylsulfonyl)methane represented by the
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As it is described in Table 2 that the yield of pentafl uorophenylbis (
triflyl )methane is 45% it was reveal ed that when

pent af | uor ophenyl bi s(triflyl)nethane is produced using a

pent af | uor onet hyl brom de, bot h of pentafl uorophenyl bis(triflyl)nethane and
4-tert-butyl 2,3,5,6-tetrafl uorophenyl bi s(triflyl)methane can be obtai ned at
aratio of 1.1 (45%yvyield, respectively). However, it was found out that
when 1.0 equival ent wei ght of t-BuLi and 0.5 equival ent meight of Tf20 are

d, th t
dtort-buraBhefatlidtindla 141 of the oresent yentied tRdT CMMTEED
suppr essegly ARRSnRERY Bk vios SONE A Q!r?iiné\:B&Yiﬁéﬁ?iﬂ@ﬁsaﬁﬁﬁlgﬁlﬁgﬁé'd’@fi at 95%

yield with Tf20 as a base . Consequently, e reactions of

pent af | uobepsemyihds sxed idt wl hncghhalﬁélmetlcyhefaaremmplqusy dfeaujlqg
[ithium reagent S were examned, .in order to determi ne the generalit and
range of ¥R eﬁu‘é?%:b‘b’ﬁlqﬁjé‘%@b§ﬂlﬁ’@ﬂtoW1§BeEFfY’%t?%u¥ hen® RELFRNGY i

pent af | uog opheqyL b S(t £} ! \FEEDANE  Tabl e RoSNOR RS LHDSH 0l AKY
i ragatPLvBhne Thal¥ i bRBLRAS e oREE ey.eﬁ#?‘%‘ega’%k'

l'i thium reagents he Teac n-condrtrons an

position gaPehetHERE SiPTtHE HeRidtUOmOR F&)éhbméﬁtibﬁehyABWé hedepe T para
position substituents of pentafl uorophenyl bis(triflyl)methane shown in

Tabl e 3 ate @bt # nesdbfovatine menfisigrEadikiydn spﬂ.@duetteobuahrml spdinsact i ng

pent af | uo henyl bi s(triflyl)methane with al I|th|umrea ent, with a
hydr ochl oFFg i‘é%ﬁ?rf‘% 1aR/§, u%‘?f’“%%vﬁf’lt?? 'I“afiﬁ% Iz G gr oup.

46  Tablg F £ i f R '
(equi val ent ’13%@': n%j?]fll'% %A e][ H;(q%ﬁaé"ﬁl}?@(% %ﬂé tld:h%'?é;lliﬁyl( 3)-78C,
1 h>958nLha1.5r)1e1713£,‘ne6 fl&BEthtﬁ.Bh fen taochtal¥stays st d, She3as&D s

(5)-20C to rt, 3 h753,5-(CF3)2C6H3LI (5)-20C to rt, 3 h70 Exanple 6
[ Synt hesi 8 gﬁtalyst comprising an iodide such as tetrabutyl ammonium

Syt hesi oL o 48 PEBRAEBAPIT 1 G BREA LRI BHRA MRS ol GREGHNBI et hy
lithium (of3thdse 1oatEDY} It VG Weom%@ hQr @op 8RMMPiL, % THF 16 Mdiy,
sol ution di ssolved wi th perfluorobi phenyl’ (10 g, % at - 78C ‘under
argon at npsefierabli¥h&ntoaflDemoflihe tooltite (Hrwﬂashaslomeiﬂthrm t s,
acetonitrile, propionitrile, nitromethane, nitropropane and
the like can be given as examples of the solvent, however, it
is preferable to use propionitrile inview 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
triflone obtained by these synthesis reactions are, for example,
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
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tenperature for 2 hours, it was further stirred at roomtenperature for 2
hours . Water was added to stop the reaction , diethylether was used for
extraction, and its organic phase was dried with nagnesium sul fate. After
filtration was conducted, the solvent was renoved under reduced pressure,
and a m xture of 4-nethyl perfluorobiphenyl, 4,4'-dimnmethyl perfl uorobi phenyl
and perfl uorobi phenyl (nolar ratio, 30:3:67) was obtained as a crude
product . Synt hesi s of 4-(brononethyl)perfluorobiphenyl; ~f i A m xed

sol uti on 9 K& m xture conprising the 4nethyl perfl uor obi phenyl nentioned
above, R¥Bromp succinic im de (NBS) (26 . 79 ( 150 mol ) , AIBN (
0.9 9 9 , 6 nRkt) anduge car 9991‘:)@5"(ﬁ@?f?ﬁbQSaiﬁngH}foﬁ@f)lﬁgghgﬁéed to
heati ng under reflux for 1 week. During this process, the progress of the
reacti on wepresehitedebtybyhd lgenearad IEﬂBSmand P B\caverte pddethced ayt thel y
basis. Utimately, 285 rrrml NBS and 15 nmol Al BN were added to the

sol uti on. TAAEELONHRE F‘@aﬁ:‘ﬂf %Wﬂ‘&%lhﬂ%@@(ﬁm BRodBsed &y Eaet o room

pr oduct  waSeHaPPPIddop wbEH a1t oh” BRAE A Hr it SO faRbbRe iR

sol vent : F@%%ﬁ.ﬁb@bﬁiky@@lﬁﬁn&té‘-@@tﬁ)a dégﬂoizbﬁation agent compr:.sing
4( br ononet hyl ) per fl uor obi phenyl (7.36 g, t ot % yi el d from net hyl

l'i thi um 6@%) omganisahetat.oxlld NNRa(le:DCH&lt mmq bty the B&ac¢tson 2H,
CHzBr ) ; 19F NWR ( CDCl13 , 282 MHz) b-138.02 J 19.8 Hz, 2F),
-138.56 (@f, §he gmetabhpig |galtrp: ilaizlﬂet’(lm PeﬁflUQEOBlkzésslf-enezF)(

;)1}5?45?p(e%{)gélluor op ieJ:r;iZII )algbgrgigéfgﬁ gﬁ'uor op % ﬁf r%?ﬁ‘ﬁg%%%‘%m hests

4- br ononmeHbyepekt, Iu@é:@@uahaﬂyshrtscﬁ&ag 119nirﬂaﬁ:)orﬁad m&iuaprbtbﬁhugbﬁrret hane
sulfinate (1.69 g, 10.8 Mol ) were dissolved in propionitrile ( 30 nmL ) ,
and the reggnttam@n;t,épu@ﬂoanbm Abjledigeast éthbatamgbnmc meftladx offop 12

h : t th | ut | t t t
and wat er MEe1idRed At AIALL PO R OBAR P o THh o CRRLEE hase
was dri ednyichh 17RI855E LHH@ thcﬁﬁ.ﬁnefééffl@tn%‘%alal'l@ EHEtS@J’f %%%ﬂ‘@&k{r?_mve‘j

under reduced pressure. The crude product was purified by silica gel colum
chr omat ogmamey fdmxioficcally,| @eBthie and20tdBuMg@t lcha prEfematdlyt hbeai nmed

{4 exemplified. Further, a preferable example of the
perfluoroalkyl sulfonic acid anhydride mentioned above is a
Cl1-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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48 (pent af | uorophenyl ) -2, 3,5, 6tetrafl uorophenyl}(triflyl)nmethane (3.91 g,
8.46 mmol, 94~ yield) was isolated. 1H NMR (CDCl,, 300 MHz) 54.75 (s, 2H,
CHZTf); '9F NWR (CDC13, 282 Mz ) b -78 . 24 ( s, 3F, CF3) , -136 . 82 to
-136 . 62 (m 1F) , -137. 72 (dd, J = 10.7, 18.3 Hz, 2F), -138.84 (dd, J =
10.7, 18.3 Hz, 2F), -149.69 (t, J = 21.3 Hz, 1F)( -160.63 (dt, J = 6.1,
21.3 Hz, 2F). Synthesis of

{4- (pentafl uorophenyl)-2,3,5, 6tetraf|uorophenyl}bis(triflyl)nethane A

tert-butyl hI i d t hyl et | ut
1 TR s ol 50 LA L7 o0
{4 (pent qﬂéﬂ%&phenyl) 2,3, Rafitgiraf luorophegy) } ( trif lylpdodmsdane ( 4

6 g ( ) at - 7 8 C under argon atnosphere. After the reaction
soI ution a\agxllsis(peﬂfimm@allﬁyimﬂfcatylﬁfeﬁhand was fugtbrr stirregks for O.
5 hour at OC. Then, the solution was cooled again to -78C, trifluoronethane
sul foni ¢ aréyabaﬁhpmfh@oxor@ethw%fonxsl )fﬁﬁﬂha)ﬂ%agdatdtﬁaélikarﬁi afelgtesul t ant

sol ution tirr 2 hour £ 0Q rature Furt her rt-butyl
rmgnes Ut LRLSH asreegtic Sk & LRRTLARIPERE Ylipdtdl 1] maod o'\ on
) was addﬁﬂef‘éin7a?tf3ar9flﬁ18Eh&hﬁef?@ﬁ&f@ﬂlﬁiéﬁlP&he\!‘@%cﬁt hETHd Ble trkBC for
0.5 hour, it was stirred at 0 C for 0.5 hour. The solution was cool ed again

to -78 C ttifloner andt lthee ldikef drs clissaleethyidr i @lesélv8dtnsuch mwola was
added, and the resultant solution was stirred for 2 hours at room

t enper at ufStAY{eFheRand bRe| bk Gvad LEBApt Etim dgt 2t defh S taddBdC riha her
neutral i ?%ﬁlﬁ%ﬁ@ iy MFEXQES%W 5 €084 ﬂ%%&:gé A g?h 3 tgmag;ga}ﬁé@s

washed wi xane. sal d wat er ase was acl

hydr ochl othe @sdchk vt &b, réadt e acwdz Holibs ditetroymet &gperdb@rd andr ganic
phase was dried with magnesium sul fate, filtrated, and the sol vent was

renoved uﬁmth@mepmgéhyb.margmea:irlmd@hp;p@ddetiamd;ﬁﬁolaitrra? BUC(®to 9

Pa, 150C, d t i med fl

Fotr o ooreRstrbes A F e HRER RSP OSE N 0¥ 58030 mymates ¢ and yas
5ol ated: wdft MRdggalde 396 BEdeey G2 deocilin €6 reds MUE { LIS, 262
MHz) b -75.% (s, 6F, . -127.72 to -127. , -133.43 (dt, J =
10. 2, 21.Botlrs &E) roonﬂ.S‘derﬁﬂefalture] =afid4 th2al. H.]&&. 1]|¥¢weveﬂ:371&8 i

-137.35 (m 2F) , -140.07 (br, 1F) , -148. 38i J =21.3 H, 1F), -160.01
(dt, J = Brofepabieto reppatmsahpaperatdpm HE tipbe tinemsin Bhew o |

{SZP?EJIeHJ:?*uor op %%S?)llé %i%l%t et raf |l uorophenyl }bi s(triflyl)methane] Phenyl
lithium (0.28 meyrfPaermol, 106 M cyphehexane+d et hyl gbhginm xed &l uti on)
was added to a diethyl et her (1 nL) solution dissolved with
{4(pent af aopibpaénerflaoBoslieylsulfonyl )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 likeor 1.0 to 1.2 equivalent
weight of a perfluoroalkyl sulfonic acid anhydride such as Tf,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
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tetrafl uorophenyl }bis(triflyl)nmethane (59 ng,0.1 mmol ), at -78 C. under
argon at nosphere. The tenperature of the reaction solution was slowy
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 wi th hexane. Subsequently, the
solution was acidified with 4 Mhydrochloric acid water, and extracted with
di et hyl et her. The organi ¢ phase was dried with nagnesium sul f at e,

et s P e SRlaret Y gg&gﬁmﬂgﬂe SSEHESSa Y P33 e LS S oduct
{4-(4-phegybnén 1@::@5 €L{f& 18y 2ere Srfacfy ith T£,0

tetrafl uoro%hengl } bi sftrl f* ?ﬁ t hane (%7 2 rrg,ao 0?3?3 vrvmo 8?3% yi e‘T d), and
no furthatopawi fi eation wars:‘ requhéed. berzMVR ( GEXilf 10380 I\/Hn)i b6. ﬁa?e (s, 1H,

CH), 7.54 (s, 5H, C6H5 z 19F NMVR (CDC1,, 282 MHz) b-75.15 (s, 6F, 2CF3),
-128. 03 (menwl'&rim(‘ﬂar leayl)znfr&haqq:) becomgs Fpppximptelyn §:121 andyy, 1F)

, -134.52 .5, 21

£ 140. 42 (%lﬁfy 18, ile ampynt, 55 5‘%“% nPhE gbéféﬁhﬁﬂgi [’ES‘?%P%‘B& sjl':%f 4
Posi tion % PrYs S | tl-!t!)%ve‘if in the case where 2.2 equ:l.valent weight

{4- (pent afT uor ophenyl ) - 5, 6t et raf | uor ophenyl }b| s(triflyl)nethane]

Hexanol (ofi. % -4HuLi 121mm|u§ed/vasfaddedtn@ a beyrzydi netfiflonk,) siHeution

di ssol ved wi th 60% sodi um hydri de containing mneral oil (0. 561;%,i 14 mmol )
at 0C, arRF“%Wé“P%%UFJEJa’?\JfY%HI‘%‘WW R&ESAgCPAr 1Y deprot makedabyr

f
(o pent afra she B ndy t S0 bhRR SRSk EOL EELI Q17 Ebfiveren to addthimm ) 5 o
2 mol) V@&l@.déiﬁdph b Eact D Pojmeiheas stirred at -20 C for 5 hours .

After the reaction, e solution was acidified with 4 M hydrochloric acid
wat er, and vvas H;mepmed wi t hindi et hylirheher Afeage dryi ng'hvéxeh nagnesi um

sul f at e, ut i was, fjlgrat t he sol vent_  was_renoved under

‘ educed gfaﬂe StaheRd ol G WS i i P aliRe I ARG 5 1o 0.3
torr, 80

thylb d
{4- (4 he anoxy Jzuor%m% t%t r% nlul]oer ophenyl ) -2, 3,5, 6tetrafl uorophenyl }b| s(trif

|yl ) et hapenwslwwmdymlga%wwn)méuﬁneg, dndB8 amoi ) tert by, -CDCL~,
300 MHz) b0.83 to 0.94 (m 3H), 1.26 (br, , 1.33 to 1.38 (m 2H), 1.45
to 1.52 (329896~ qe’gmai%uogoml@islmzs( \E Y ggthane —%reB Hz b , 4.32

(m 1), OHEsREa =t ggprag ok M hsy sl (iﬁfthigalig T S

Hz, 1F) ,inl18R1i8 é&se 13@sbndm. @Féqulvalféht fwdtgnt 168 t-BdPD anddb.5 =
7 Hz, 2F). Exanple 9 [Synthesis of Para Position Al koxy Substituent of

Pent af | uce@pirealént wetidhft 9F)TiOheempletely 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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Hexanol ( 1. 5 nm , 12 mmol ) was added to a pyridine ( 10 mL ) solution

di ssol ved with 60~ sodi um hydride containing mneral oil (0.56 g, 14 mol)
at 0C, and the resultant solution was stirred for 1 hour at room
tenperature. After the solution was cooled to -20 C, pentafl uorophenylbis (
triflyl )Ymethane ( 0 . 89 g, 2 mmol) was added. The reaction sol ution was
stirred at -20 C for 5 hours. After the reaction, the solution was
acidified with 4 Mhydrochloric acid water, and was extracted with

di ethyleth

Af t d | f t h t
filtrat edefﬁﬂﬁn ngﬁweﬁiﬁr%ﬁﬁ%ﬁ um & 555&“5?338&“&3&( €rude
duct f b 0 t
produc V‘@%eﬂé‘ﬁt I 891 DY 1?“ bbgﬁéhgpgﬁ 'tg.n Ol(éﬂﬁmaﬁlfserﬁi@ olg?al ony, .. gg-

4- hexanoxy -tetrafluorop is(triflyl ane was

yield (1. 82sguth. &S teIlriui] AWVR ff GBGHS adRmétize L e eduallts thd Hz,
3H), 1.32 to 1.37 (m 4H ( 1.43 to 1.51 (m 2 , 1.83 (quintet, J = 6.8
Hz, 2H) ,valengq ¢fM elpmend. HKerp, e:mmgles 6> the megal spefiesiof NMWR (

CDC13 , 282 .) b-75.3
COCLS . ZRReMEd OaladBe s BRuoR by i S0 Sl hard il % gy ol 1P
L'th'U”‘PfBE%Hdﬂﬂﬂgﬂﬁikﬁfﬂﬁéﬁét&h!hk@@éﬂéﬁﬂsQb@haslithium sodium,

pent af | uor ophenyl'bi s(triflyl)nethane obtai ned from Exanple 4 (1 mmol’) and

Li OHHzO (fpotassiumer eaubisdam/edcesiaum 52nd dfedinyiwhhemlkalGnel ¢arthhe

resultant solution was stirred at roomtenperature for 12 hours t hen

concent r ale8ahdcdre emans oEP&Pn @s V\mqré’lﬂd\}ﬂbr mPBPﬁF&HF" calcium,

pent af | uor i r|fI 0%, i | erty of
LERBROYLR! BELls hEhfie bl flLe s MRS s RO

thlsllthlumpen afluorop eny arned s as | ows.

Li t hi um pggt a&baﬁas)@:heny&btﬁi&rﬁl flyéﬂﬁie&mxﬁie (sétDhm M Rephsbbapnoahenyl bi s

( triflyl )methide) : 13C NWR ( CD30D, 125M—|z) b 56. 1, 1090(dt J =4,

19 Hz, 1Cnep@gywidp, 1220@e¢qium F saﬁ@dlrilﬂm,. 2@uragH3im, 138d61(n|1un1 F = 247

ZC’ gg Cf%éa%%g%f%p%d iul_I{\Z 1Cb18m9 thué}l.lum (dyti:Je Fb:[ur%,45 Hz,

Lit i un{ 41 peg i, ug @angﬁwz)g g ppdie! FAISHSREPNER Rs 1AL EbyLY et i de]

The {4-(penta uorop enyl) - tetrafl uorop trif met hane
obt ai ned taatabsanpl ecrdmilunt) ol molybdehutd] HEAngstemmol nhangaresée ssol ved
inadiethylether ( 10 nL ) , the resultant solution was stirred at room
t enper at utechaetipmpgihenium, hbror o AddRendiay esmiwn; éphad tobrhediamwhi t e
solid,

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(perfluorocalkylsulfonyl)methane of the
present invention. The Rf' and Rf® in the general formula [6]
mentioned above is the same as Rf' and Rf* in the
arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [1l] and [4] of the present invention.

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

invention include, for example, a metallic salt of
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l'i t hi ur{ 4- (pentafl uorophenyl)-2,3,5,6tetrafl uorophenyl}bis(triflyl)nethide
(100% yield). Exanple 12 [Synthesis of Silver (I)

Pent af | uor ophenyl bi s(triflyl)nmethide] AgzCO3 ( 66 ng, O . 24 mmol ) was
added to an aqueous solution (3 nL) of pentafluorophenyl bis(triflyl)nmethane
(0.20 g, 0.40 mmol) in a reaction flask wherein |ight was shut out by an
alum numfoil. The solution was stirred at roomtenperature for 12 hours,
then filtrated if there were any solid renaining, followed by

concentratj on. |t |d of sil 1) 5

pentafluophﬁﬁ ﬁé?%?tff?ffiimﬁfkﬁﬁédgeaﬁg LBF&P&&&CtheFEB} ( RE yi2rd or
' ; e o

Dent 2 uorﬁgﬁﬁ%?‘é?ﬁﬁ‘%ﬁ?‘| e {'?‘%‘?’fﬁ?%%! b pietalide  salt —of  1- (1)

pent af | uonaphehylbis(triflyl )methane, (Sl vieetdllic salt of 2,4,6-

Pent af | uor ophen Ibis(triflyl%gethide): 19F NMR (CDCLl,, 282 MHz) b -162.6
(dt) J = wrémebhylphpnybiisotxriflylinethane ajmatalMc saltpof) 4-

-134.7-134,6 2F.  20- - 79, CF . Exanpl Synt hesi s of
scandi um (FrirTheRone PO T ipnenyPhPat £t MiStdroe " Sibefal T eciolf ("ol
", O . l5p M3l s)oangeper@btnsORPEMONSIBLL LYLI TR R0EndSe 277 g, 0. 62
mol ) were subjected to heating under reflux in water (0.5 nmL) for 12
hours. Thmatalhtcunsakict ed SpafiBafidsorepherglbysf itirtifayildmeshdneondansati on
was conduct ed. The crude product obtained was washed with_chloroform the

unr eact ed™BEALAL fuor oyl bi sPEri f1 yl 4 nERPRFAL HBSTPRABYEY) - prds3ube was
reduced b¥e@f¥??yHFBBHQHyl?QPsf@?fffﬁiﬁﬁe@ﬂa&gp EnbOtRR! 21Red WihS G PONer

of scandi um
these, the metallic salts such as lithium 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



pent af | uor ophenyl bi s(triflyl)nmethide (50~ yield). Exanple 14 [Synthesis of
Scandium (l111) Pentafl uorophenyl bis(triflyl)methide (Part 2)] The silver
(1) pentafluorophenyl bis(trif |yl)methide obtained fromExanple 12 ( 0 . 19
gb 0. 34 mol ) and Sc ( Ill ) C13 ( HZO) 6 ( 29 ng, O . 11 mol ) were
stirred in a diethylether ( 3 nL) at roomtenperature for 12 hours. Then,
silver chloride was renoved by filtration and condensati on was conduct ed.
The 54 unr eact ed pent afl uorophenyl bi s(triflyl)methane was renoved,

pressure wa uc acuu a hen _dri.ed 00 C obt ain a
Phite. poufsriritadRmrds s FoReRm IR PO LD HasEtm Ry ok, 2o
yield). Thggp i r o

pent af | uoggphgﬁél gﬁl ??Pl%yt(%fne%hﬁ%ﬁ%glgﬁg érbl(‘):r%]ht r?é‘cﬁlr eassen?alEianpl e and
Exanpl e 1Rydsorsdéol | ows. Scandaum (1| method wherein sald

pent af | uor ophenyl bi sét rifl ylérret hi de (Scandiun(l11)

Pent af | uorEPheA§ ( brifuoxene thyyl splEgny Jpme thame qudeC(ShﬁoseElI}‘eseIlBCNI\/R
(CD30D (S, 49, 0 (dt

Coood Cyagenidn sdieddiend £5:°3p Ruablies £ Bhar i nouks 85 SE4pd @ o

2m Q) | 145Adtdhon)where2rkH&n agox@dgk of %ﬂ%s% xﬁ@taﬂs are 3f§s$'¥ve@c
20-C) ; 1'F NWR (CD30D, 282 NPE? dt, J = 6. 21 , 2F, 2mF)

( -155.9 (b, & someﬂt HsuchF, ag @;etwt%em arid;4 t91e( nj.lE& Z:anF)be 80.9
(s, 6F , Exanpl e 15 [ Benzoyl ati on Reaction of Menthol ]

Benzoyl at ?EﬁmPléE%F‘Sn \fﬁ?%@@f‘éﬂpﬂﬁsfﬁr@ﬁﬁﬁ?lm &Pg ?’ﬁ’éi%@%'ﬁﬁ%lm (rer)
fl
pent 211 ok aghenyLbL hlvll Ll P LS O 8L R RIBITLER IS a0t 4 Vs

g, 1 mmlmeneNénbendwdFe AtyHiddlecHd 13hthanbid WeRla)l 14R ealeastien a\én le
stirring in acetonitrile ( 4 . 8 nL ) at 26 C for 1 day, under the presence

of the scahdiqmlqnild% apdnithd [Lddeeoph dran hanum ahd\dgpdurh gadascangbuny of
Levmsamd t al Two _t f triethylam dt t th
Foncti on, SERES AN BB RIS MR -5 HEs WhOFEhn BeRtane WasF and |
dried, a“ﬂeﬂlﬁxnﬁmﬂﬁé a’&%%%t Eo@ﬁ@@HﬁeﬁsV@&l&i‘éE@&tﬂk Wot R Hl.ebBYyt&t her.

The organi c phase was anal yzed wth 1HNVR and it was found that the nenthyl
55 over 10 hours can be exempllfied

The R? and RE* 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 1like 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(perfluorocalkylsulfonyl)methane as
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benzoate showed a high yield of 79% The sane reaction as nentioned above
was conducted, except for the use of scandium ( I | | ) triflate [ Sc ( OIf
) 3] as a conventionally known Lewis acid catal yst, instead of the
scandium (I'11) pentafl uorophenyl bis(triflyl)methide nentioned above. The
yield of menthyl benzoate was only 48% . Based on these results , it was
found out that the catalytic activity of the scandium (111)

pent af | uor ophenyl bi s(trif Iyl)nmethide of the present invention is nuch nore

hi gher co r t o, t f the_existing Lew s i.d.,C ts. e cal
forml a. 20} dckiyey s Bdafing 1ot Shiie T ¥ Pyfo C BRI emdad &Y, Gy
Exanpl e 16n GR£HS1dY darcdiemGidorn et i¥et vesd 8hel Rl g 1SmArdedmgSafd | on was
conducted to a nethacrol ein wherein the scandlun1?IH)

pent af | uoanghanghbaifysti hiaylinge&histhe falteaiavdd vier-ahiBxdayp ltes rdkiand dl4 was
used as a Lewis acid catalyst (Chem_cal formula 39). Mthacrolein (0.21 ni,
2.6 mol ) huduorhePip it @ 9P, 389nt hwinenhigiic fdoaicegEpan Smiste

Stirring 1 Zniln8i 600 PEQ LR Ee 21780 Cal Ok pdcPYES ex HRETE st NempISiSence Of
catalysts such as Lewis acid catalyst and the like comprising
the metallic salt of arylbis(perfluoroalkylsulfonyl)methane
have a catalytic activity that exceeds that of the existing
Lewis acids, and therefore, they can be used for synthesis
reaction of organic compounds in a high yield and with excellent
selectivity.

The use of the catalyst such as Lewis acid catalyst and
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 1like. 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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scandium ( 111 ) pentafluorophenylbis ( triflyl )nmethide as 1 nol % of Lew s
acid catalyst. Two to 3 drops of triethylam ne was added to stop the
reaction, 5 nL of water was added and the 5-norbornene-2-al dehyde produced
was extracted with pentane. After concentration and drying, the crude
product was anal yzed with 1HNVR and it was found that the

5- nor bor nene- 2- al dehyde 5G showed a high yield of 95% (88% exo). The sane
reaction as nentioned above was conducted, except for the use of scandi um (

ot o SRR L ey, )5 SRR B

pent af | uogaRPAPKLRLAYEShEENEARELRA! FiSa dBIY N OREBoARRS1 zARG on reaction ,
5- nor bor nene- 2- al dehyde washardly synt hesi zed. Subsequently, 2 nol % of this

scandi um andl the dikélate was used, and the yield of the

5- nor bor nene- 2- al dehyde was 97% (89% exo). Based on_these results, it was
found out that TRe REeseRtitnveRRtign ywikl mow bessipdmiped) further in

pent af | ok apeayL B 5 il WA TS oL oL, AR | BHSTLLED. L3 mugh rrore

hi gher coW‘pa e e exrsting Lew s acid catalys cal

formul a 21hveat@biSls Chor ClionCEREL1Re tHE ExetplifScs&tlohe. seen fromthe

Exanples 5 and 9 and Exanples 7 and 8 nentioned above , al kyl 1ithium
gener at esEgampieedpbAhatysdbsanduMaveriaddti on specifically to the para

position of pentafl uorophenyl bjs(triflyl)nmethane, whereas a nucl eophilic
substitution reEEFiW?&%%ﬁQ@@&&%F\éEFWBI“yW%? deferpined by uSlgg
a Shimadzu FTIR-9100. The 'H NMR spectrum was determined by
using a Varian Gemini-300 (300 MHz) nuclear magnetic resonance
apparatus. 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: 4, triplet: t, quartet: q, 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-MI10A
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. Highresolutionmass
spectrometry (HRMS) analysis was performed with the use of an

instrument of Daikin Industries, Ltd.
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position when reacted with

{4- (pent af | uorophenyl ) -2, 3,5, 6tetrafl uorophenyl } bi s(triflyl)nethane.
Further, it wasfound out that as a nucleophilic reactant , not only limted
to al kyl anion such as alkyl lithiumand the Iike , alkoxy anion al so shows
the sane reactivity. Mreover, as can be seen fromthe structural formula
shown bel ow and the pKa value ( acetic acid ) represented by the nuneric
val ue bel ow the fornula, when the 57 para position of

pent af | uor ophenyl bi s(triflyl)nethane is substituted by an el ectron-donating
group such as the al kyl group or the al koxy group, its acidity decreases .

However, mgmpnaezseg?naﬂagigt HENhryefe tiy 1 OfiiCeLLAO) the 4' position of
{4- (pent af | uorophenyl)-2, 3,5, 6tetrafl uorophenyl }bis(triflyl)methane, its
acidity did notEdebrefashe niined sadutionsalSarijathd hemesthpey ($0rmmagl hei dity

of {4-(pentaf|uorophenyl)-2,3,5,6tetraf|uorophen¥lgbis(triflyl)nethane can
be mai nt aFREFUBY et Bfd N ATOMES hemSy orTEF IR 1 62 10 or It he 13 keimatt h t he

use of the_nucl Lhic ti tut ipn to the 4' si {on.,of

{3 (pent aPFaBrSBREAYIS- UM el SPrEEREEVE it i HotSR) hatRane: 11
shows that 1), shown in Table 1, were subjected to heating under reflux

{4- (pent af | uor ophenyl )-2, 3,5, 6tetrafl uorophenyl }bis(triflyl)nmethane is very

usuful asia epnErgons atmosphere dfow apmostimagamiiyx hreday i alAf e Hee d
catalysts_ with the use of super stron _acidit¥iogChenical formula 22) F F F

F Tf C3l pegtﬁnpﬂﬂﬂﬂqFgflwbpmq%ﬂﬁ¢q ﬁpnsolu s were cooled to room

temperature, and were concentrated after removing the salt by
filtration. The crude products obtained were purified by
silica gel column chromatography (developing solvent:
hexane-EtOAc) or recrystallization operation (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 arylmethyl triflone Lyield (%]
PhCH,Br PhCH,Tf 94
2-NaphGCH,Br 2-NaphCH, Tf >99
1-NaphCH,CI 1-NaphCH, Tf 99
2,4,6-Me,CH,CH,CI 2,4,6-Me,CH,CH,Tf 90
4-CF,C,H,CH,Br 4~CF ,C,H,CH,Tf >99
3,5-(CF,),C,H,CH,Br 3,5~(CF,),CH,CH,Tf 76
C4F,CH,Br C,FCH,Tf 89
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An arylbis ( triflyl )nethane having strong acidity can be produced
efficiently and easily by the nethod for production according to the
present invention. Since the pentafluorophenyl bis(triflyl)nethane and the
i ke of the 58 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 expected. Mreover, since various types of aryl group can
be introduced for an aryl group of arylbis(triflyl)nethane, a w de
application to asymmetric catal yst, functional material and the like is
possi ble. Further, the netallic aryl bi s(perfluoroal kyl sul fonyl ) nethi de such
as scandi um (1 1ggn Eé&kmeﬁeﬁwr@y&(@ﬂﬂaﬁém Nt flfo 21k ERGml, g, Of the
present invention shows a nuch better catalytic activity compared to that
of the ex36lj npisew §m¢KBroalaGyst534"a,ndzam ,00.3asi,c1t88polres carvee easily
synt hesi zed at a hi yiel d. The “%/ e(group of netallic

aryl bi s(pe?8 tdal rsépﬂoﬁ"}ll } it MR ( GRC ke300 AL 3 AvéBt {90 b be

appi fcat i britor sk pHa ok AR bR R AR R A 277 26 i Bt ilee | <

expected. 59 %;%\ﬁ?ﬂﬂmtﬁzy leiisaeakf kﬂ%é’?ﬁkﬂ%ﬁﬂééﬁf‘i"ﬁfﬁﬂﬁﬂ%

represented by the |'om ng ‘general fornul Chem<cal fornmula 1) 02Rf1

R-- --H R (~I(E):2)Rf1i35¢3v.\he3435n RR2khaws4a $hb5t|831tﬁd’5(6r a68ubs08 1 uisal aryl
group (hovveq nyI rou%s excl uded and Rfz are mdependent to
each ot hefMand F1300 SHIAN P rotuphs - ZH) 7.50 (d4d, J = 1.8,

8.4 Hz, 1H), 7.54-7.58 (m, 2H), 7.86-7.94 (m, 4H); ®C NMR (CDC1,,
125 MHz) §56.3, 119.8 (q, J, = 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) 5 -77.6 (s, 3F, CF,). Anal. Calcd. for C,H0,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 (1-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 (d, 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 (dd, J = 8.4 Hz, 1H), 8.04 (4d, J

0.9, 8.4 Hz,
1H); *C NMR (CDCl,, 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) 5-78.1 (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 (CDCl1l,, 300 MHz) 52.29 (s, 3H),
2.43 (s, 6H) 4.62 (s, 2H), 6.96 (s, 2H); >C NMR (CDC1,, 125 MHz)
620.3, 21.0 (2C), 49.8, 117.0, 120.0 (g, J. = 326 Hz, 1C, CF,),
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2 . The arylbis ( perfluoroal kyl sul fonyl )nethane represented by the
general fornula [1] according to claim1, wherein Rl is a naphthyl group, a
2,4,6-trinethyl phenyl group, a 4 (trifluoromnethyl)phenyl group, a
3,5bis(trifluoronethyl)phenyl group, a pentafl uorophenyl group or a perf
l.uor obi phenyl group. 3. The aryl bi s(perfluoroal kyl sul fonyl ) met hane
represented by the general fornula [1] according to claim1, wherein Rfl
and RfZ are both a trifluoromethyl group 4. A

pent af | uo hgn [ s( f r F ul formul a
[ 2] (Chemﬁ'ggl' Sf %Mr% 1:{2% 43% Ci"3 §'3 gmﬁﬂ para OS#ﬁ)&ﬁf@u ? uént
thereof. $s,A3F, CF,). Anal. Calcd. for C, 62; H,

{4- (pentafluorophenyl) 2,3,5, 6tetraf|uorophenyf}bls(trlflyf)nethane

represent Bd 2iy. 40or §ulle2 [(Bl] (Ebenildal 49 058wl 8)53; F, 21.35; S, 12.06.

4-(trifluoromethyl)phenylmethyl triflone (4-
(Trifluoromethyl)phenylmethyl Triflone; Synthesis, 691,
1997): IR (KBr) 1356, 1341, 1227, 1210, 1144, 1121, 855, 658,
513 cm™; ‘HNMR (CDC1,, 300 MHz) 54.53 (s, 2H), 7.58 (d, J = 8.0
Hz, 2H), 7.72 (d, J = 8.0 Hz, 2H); F NMR (CDCl,, 282 MHz) &
-77.5 (s, 3F, CF,), -64.3 (s, 3F, CF,).

3,5-bis(trifluoromethyl)phenylmethyl triflone (3,5-
Bis(trifluoromethyl)phenylmethyl Triflone): IR (KBr) 1376,
1362, 1277, 1175, 1117, 918, 910, 669 cm™; 'HNMR (CDC1l,, 300
MHz) 54.60 (s, 2H), 7.91 (s, 2H), 8.01 (s, 1H); *C NMR (CDCL,,
125 MHz) 3 55.0, 119.6 (q, J, = 326 Hz, 1C, CF,), 122.6 (q, J.
= 272 Hz, 2C, 2CF,), 124.2 (septet, J, = 4 Hz, 1C), 126.1, 131.3
(2C), 132.9 (g, 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 em™; 'HNMR (CDC1l,, 300 MHz) 54.64; '°*C NMR (CDC1,, 125
MHz) 544.3, 100.0 (d4dt, J, = 4, 17 Hz, 1C, ipso-C), 119.5 (q,
Jee = 326 Hz, 1C, CF,), 137.9 (d, J. = 251 Hz, 2C, 2m-C), 142.8
(d, J; = 258 Hz, 1C, p-C), 145.9 (4, J., = 252 Hz, 2C, 20-C);
1°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.
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FFTF F~~~~n|[3] or a4 position substituent thereof. 6. A nethod
for producing an aryl bi s(perfluoroal kyl sul fonyl ) met hane represented by
general formula [4] (Chemical forrmula 4) QZRf1 R2-~I-H [4] SO02Rf2 Gl
(wherein RZ shows a substituted or unsubstituted aryl group, Rfl and Rfz
are independent to each other and show a perfluoroal kyl group), wherein an
aryl hal onethane is reacted with a perf luoroal kyl sulf inate , an

aryl met hyl perfl uoroal kyl sul fone produced is reacted with a deprotonation

agent conpris of , an. .or gani ¢, netal__or allic salt, and .a netallic salt
o “ary! neERIRBLP( | Jor LAFRY LT Fohe o8t KhRed e bhpachets Feiesteng
perfluorogk?ybigptfgglgl?ﬁgghgﬂgydride. 7. The method for producing the
aryl bi s(pertl uoroal kyl sul fonyl ) met hane represented by the general fornula
[4] accordi ng tThelbemzyl wieflone tobdadngld fabonBkhmptei 2 (@abStrmdol) t h t he
perfluoroal kyl sulfinate biaheating under reflux using a solvent with or

wi thout tHaspHesenkeedinadiatayjetnes (3HE) neilhot Segd HasrereHed
ary1bi o pect Ligv o2l il S UYL TR I8 S S AREASSIY Gt e, 9opges) fprmul a |

4 ] accordrng'to tlarm erern-a tetran sed as
the catal ysgur9. (dhe4 i@t had o O pOR OAWE IS Ut ), and was stirred for

aryl bi s(perfluoroal kyl sul fonyl ) net hane represented by the general formula

[ 4] accor di.bghtorcl Nert7, afitereilli,@ (Eréomloniot. 55| mmpd)used addede thevent .
temperature of the reaction solution was raised to room
temperature, and the solution was further stirred for 1 hour.
Subsequently, water was added to stop the reaction, the solution
was neutralized, and then washed with hexane. These agqueous
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 [PhCHTf,] 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-BulLi 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 nL, 0.275mmol) was added,

the temperature of the reaction solution was raised to room
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10. The method for producing the aryl bi s(perfluoroal kyl sul fonyl ) net hane
represented by the general fornmula [4] according to claim6, wherein a fit
deprot onati on agent conprised of an organic nmetal or a metallic salt having
an equi valent weight of 1.7 to 2.4 is reacted to the

aryl met hyl perfl uoroal kyl sul fone. 11. The nethod for producing the

aryl bi s(perfluoroal kyl sul fonyl ) met hane represented by the general formula
[4] according to claim®6, wherein the aryl hal onmethane is a benzyl bron de,
a 2-bronmo h el \

2 4, 6011 nEEPUT FRCRyT hetTor 5oL AE1BRWES ISR BT.29% Ror 1 nour.
4(trifluonetet wdonamegyheebhykboaddian 8o -78°C, 1.1 equivalent weight

3, 5bi s(trifluoronethyl)phenyl net hyl brom de, a

pent af | uof 8ph&mpiodet o itbhBukid® .34 ml 4(h6dhpantane [ediftiivar)obaphddeld, 12.

Th thod f ' th | bj fl | kyl sul f I th

T oo PRSHUEL IR e T PP LRGP AT RS,
fl | £, ' ' | f [ th

oo 11 oL onkiohn 2y poiol iy Bl enTel ooyl o e dLuseaugt ene

| uor oal kyksuht ooy wae e d epr esont tashpard hergermidlithbosouteibndvds
according to claim6 , wherein the netallic salt of
aryl met hyfpekEhenortokrygd Soirt drieous. g Thiephi Watenl wvapraddethgoestom thet of

oY et g gt Bl O S ek T 151000, g BRSRUAINGA G cn
[4] accorgdiRgnt? ChReWeb .aqif pid¥e$3were 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 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
arylmethyi triflone arylbis(triflyl)methane Lyield (%)]
2-NaphCH,Tf 2-NaphCHTf, 84
1-NaphCH,Tf 1-NaphGHTf, 98
2,4,6-Me,C,H,CH,Tf 2,4,6-Me,C,H,CHTY, 89
4-CF,C,H,CH,Tf 4~CF,C,H,CHTY, 87
3,5~(CF,),C,H,CH,Tf 3,5-(CF),C,H,CHTH, 75
C,F.CH,Tf C,F.CHTY, 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 (CDCl,, 300 MHz) & 5.97 (s, 1H), 7.54-7.68
(m, 5H); C NMR (CDC1,, 125 MHz) 680.7, 119.3, 119.3 (q, J,=329
Hz, 2C, 2CF,), 130.0 (2C), 131.8 (br), 132.9 (2C);: *F NMR (CDC1,,

282 MHz) -73.8 (s, 6F, 2CF,).
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aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by the general fornula
[4] is an aryl bis(trifluoronethylsul fonyl)nethane represented by general
formula [5] (Chemical formula 5) 02CF3 R2 H [6] 02CF3 (wherein RZ shows a
substituted or unsubstituted aryl group) . 15. The nmethod for producing the
aryl bi . s(perfluoroal kyl sul fonyl ) net hane represented by the general formula
[4] according to claim 14, wherein the

aryl bi s(trifluoronmethyl sul fonyl)nethane represented by the general formula
by formil o 2], 2{CRERERIOToF A el MeHanY 3167 The method fof (57 oduci ng
the aryl biyabRen{BesPeLk¥igy) horyAndP! RaNEkELP189aNt £8Py 104G 6013,
1103, 646, 586 cm’; 'H NMR (CDCl,, 300 MHz) & 6.10 (s, 1H),
7.61-7.71 (m, 3H), 7.92-7.99 (m, 2H), 8.03 (d, J = 8.4 Hz, 2H);
“C NMR (CDC1l,, 75 MHz) & 80.9, 116.3, 119.3 (q, J, = 329 Hz,
2C, 2CF,), 127.7, 128.0, 128.8, 129.1, 130.1, 132.8, 133.4,
134.7; “F NMR (CDCl,, 282 MHz) §-73.6 (s, 6F, 2CF,); HRMS (EI)
calcd for C,;H,O,F,S, [M]* 405.9768, found 405.9761.
l-naphthylbis(triflyl)methane (1-Naphthylbis (triflyl)
methane): IR (KBr) 1389, 1383, 1215, 1111, 770, 650, 504 cm™’;
'HNMR (CDCl,, 300 MHz) 66.87 (s, 1H), 7.62-7.80 (m, 4H), 8.02
(d, J = 8.4 Hz, 1H), 8.16 (d, J = 8.4 Hz, 1H), 8.37 (d, Jd =17.5
Hz, 1H); *C NMR (CDCl,, 75 MHz) 574.6, 114.1 (s, 1C, ipso-C),
119.4 (q, Jg = 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 (CDCl1l,, 75 MHz) § 20.2, 21.1, 22.2, 77.17,
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'; 'HNMR
(cpcl,, 300 MHz) 55.98 (s, 1H), 7.84 (s, 4H); *>C NMR (CDC1,,

125 MHz) 580.4, 120.0 (q, J. = 329 Hz, 2C, 2CF,), 123.8 (q, J
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general formula [4] according to claim 14, wherein the

aryl bi s(trifluoronethyl sul fonyl)nethane represented by the general formula
[5] is a

{4- (pent af | uor ophenyl ) -2, 3,5, 6tetrafl uorophenyl }bi s(triflyl)methane
represented by fornmula [3]. (Chemcal formula 7) FF Tf / ~/ 3] Tf F 17.
(Amended) A netallic salt of aryl bis(perfluoroal kyl sul fonyl) nmet hane
represented by general fornmula [6] (Chem cal fornula 8 M-R2 [6] 1SO02Rf n

bhenyl orodt St Faden) « T 2an RS e Rabpiia 1 o53adn &t her and
show a pets§uerogl kil Oraupz, Miehowsranmronepel, t Reemasgns s7sekegsed from
al kaline netallic el'ement, alkaline earth netallic element, transition
metal | i c @Fen2@lF,) bebdn7 <ili 88n, CE} LmHRME (BT, calwl.orfdi S0, FJ8,shows a
NUMEriC VRUT® S8 ads hand 4530549 M el ement). 65
3,5-bis(trifluoromethyl)phenylbis(triflyl)methane
(3,5-Bis(trifluoromethyl)phenylbis(triflyl)methane): IR
(KBr) 1395, 1374, 1285, 1223, 1194, 1179, 1144, 1105, 936, 909,
629, 519 cm™'; 'HNMR (CDC1l,, 300 MHz) 56.05 (s, 1H), 8.13 (s,
2H), 8.18 (s, 1H); *C NMR (CDC1l,, 125 MHz) §78.9, 119.2 (q, J.
= 329 Hz, 2C, 2CF,), 122.2 (q, J, = 272 Hz, 2C, 2CF,), 122.9,
126.7 (septet, J. = 4 Hz), 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) 66.21 (brs, 1H); *C NMR (CDCl,, 125 MHz)
370.4, 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 (d, J, = 262 Hz,
1C 0o-C), 147.2 (d, J, = 262 Hz, 1C, o-C); “*C NMR (CD,0D ( §49.0),
125 MHz) §56.2, 109.1 (dt, J = 6, 19 Hz, 1C, ipso-C), 122.4 (q,
J. = 324 Hz, 2C, 2CF,), 138.5 (4, 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) 5-157.9 (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 (bx, 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.
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18. The metallic salt of aryl bi s(perfluoroal kyl sul fonyl ) net hane accordi ng
to claim17, wherein the transition netallic elenent is any one of the
metallic el enents sel ected from scandium yttrium |anthanoid, copper,
silver, titanium zirconiumor hafnium 19. The netallic salt of arylbis (
per fl uoroal kyl sul fonyl )methane according to claim17 , wherein Rfl and Rf2
are both a trifluoronethyl group. 20. The netallic salt of

aryl bi s(perfl uoroal kyl sul fonyl ) met hane according to claim 17, wherein RZ is
a phenyl group, a naphthyl group, a 2,4, 6trimethyl phenyl group, a
4-(trifluoronethyl)phenyl group, a 3,5-bis(trifluoronethyl)phenyl group, a

pent af | uoERakETY | 59 1¥oph NG/ | SigHPi eIl SpedRfidltolNendeb b4 i ¢ salt
of aryl bi s(perfluoroal kyl sul fonyl ) net hane according to claim 17, wherein
t he nmet al Posithdn of Beytadf biprophemybal&(tsifiphymebieamahe is a netallic

salt of phenylbis(triflyl)methane, a netallic salt_ of
2napht hyl bi s(t r?§ | Wyt mbEhARSCRIRRA afipj cTalle & that the yield of

0 BTN SIS B 4 g vy rovemae
4(trifl uotpget ixkhp hrmtaE1udidophlenylmaisana £ 1§ 1Nkietindne Sd t pBbduced

3,5-bis(trifluoronethyl)phenylbis(triflyl)nmethane, a netallic salt of
pent af | uowsph@nyl bi &(tri f | pénhathapeonethyheromide, salt doth of

4- tafl h 1)-2, 3, 6 trafl h | }bis(trjflyl th
L1 et ol LApLOPOE o o O Py Fre e cPhey! (L Tyt ane
acoor 19258, 51 61 B Elac or Gl o o oLy S by g vo ootasnce

pent af | ucabpharat 1o ft Li: 0l yhbeeyie @, afespdatively). However, it was

pent af | uor ophenyl bi s(triflyl)nethide. 23. The netallic salt of

aryl bi s( pEegndceehl Kyatuvhenyl ) deeaakeaterbrdehght ool brBnbi anfePefn the
nmetallic sal

{4-(penta??ﬂ%Y%%%%ﬁnyiFQFngztEF#ﬁf?ﬁ%r8fﬁ§hyl?%?SPFPPPF§F?HEfﬂﬁn@'is a

scandi um {&++)butyl-2,3,5,6-tetrafluorophenylbis(triflyl)methane is

{4- (pent af | uor ophenyl ) -2, 3,5, 6tetrafl uorophenyl }bis(triflyl)nmethide or a

l'i t hi um {da¢pphetélyor ophenyl)-2, 3, 5, Guppressed, 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 vield of the para position substituents of
pentafluorophenylbis(triflyl)methane. The para position
substituents of pentafluorophenylbis(triflyl)methane shown in
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.

46



tetrafl uorophenyl }bis(triflyl)nethide. 24. A method for producing a
nmetallic salt of arylbis(perfluoroal kyl sul fonyl)nmethane, wherein the nethod
Is a method for producing a netallic salt of

aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by general fornula [6]
(Chemcal formula 9) ~02Rf~ M1 R2 [6] i~02Rf2 n 67 (wherein R~ shows a
substituted or unsubstituted aryl group, Rfl and Rf2 are independent to
each other and show a perfluoroal kyl group, M shows any one of the elenents
sel ected %5§g1a kaline netallic elenment , alkaline earth netallic el enent
transitio PaPlic el enent, boron, silicon, alumnum tin, zinc or

bi smuth, n shows a nuneric value equal to the valence of Melenent) wherein
an aryl bi s(perfluoroal kyl sul fonyl ) net hane represented by general formula
[4] (Chemical formula 10) 1 02Rf1 R2- -H (4] ~02Rf2 (wherein Rz shows a
substituted or urf§u st%tuted aryl groufR, Rfl_ and RfZ are independent to
each ot her and per £ uofbal kyl n) /M

R ~
T Et,0 Tt
F F F F 5
RLi (equivalent weight) Condition 5, yield (%)
#-BuLi (3) -78°C, 1 h 87
Buli (3) ~-78°C, 1 h >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°C to rt, 3 h 75
3,5~(CF,),CqH,Li (5) ~20°C tort, 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;



Is neutralized with a hydroxide of a netal. 25. The nethod for producing
the metallic salt of arylbis(perfluoroal kyl sul fonyl)methane according to
claim 24, wherein the hydroxide of the netal is a hydroxide of a netal
selected fromal kaline netal or alkaline earth nmetal. 26. The nethod for
producing the netallic salt of aryl bis(perfluoroal kyl sul fonyl) et hane
according to claim24, wherein the aryl bi s(perfluoroal kyl sul fonyl ) nmet hane
represented by the general formula [4] is used, which is (8 obt ai ned by

reacting an ary rreqﬁ#g t q]é/go;hk?}rfge f'xﬁ’ﬁEﬂ?xLéW'co Lljj{%}q’tgedtml Igwed by

reacting an ary pertluoro ul'f oné produce eprotonati on

agent C0”ﬁéi:ﬁ9iﬁ@f:fiﬁo@68&ﬁhén§mtrﬂén@iox@éﬁ itd | @nSR-brombdsacaBhat! i C
salt of aryl nethyl perfluoroal kyl sul fone obtained is reacted with a

per f | uor oamkge (NBS)OR6 . dc.d1 a0 mpdli)deAIBRY (0TRE gved mowb X oan@reodacboxy t he
metallic salt of arﬁlbifgﬁérfluoroalk | sul fonyl ) met hane according to claim
26, wher eFATFAENLPTHLARA( LARARhV3S Gtedutonhepsipar pasroRekypx

e ! ! | . .
oresence 5Pl SysPUThe’ ShLYTbRIA, TRl HENAedkd hO el ERRUL IO, o
aryl bi s( peak! sensatiyl sy iy, et NBseand CAIBN Meid ad@dNod’a vhReeyn a

tetrabutyl ammoniumiodide is used as the catalyst . 29. The nethod for
produci ngbaldsret@ltimataly. of8amudl NBseandudSommryl 8LiBNowerenaddede

The. et hotiorte SpERELoRy thistan PapriBcddion wgs cofipatea’tne SofGLISR' - %0
aryl bi s( p@%fﬁl HBBQ@?WBS%Bﬁ\n)élaﬁnﬁﬁtﬁﬂﬁfeacﬁﬁad'tﬂg 581 GLAL W48, rufasesn the
perfluoroal kyl sulfinate is an al kaline ' netallic saft 0 triffuoronethane
sul fini c anddr Teduted paieletirear Thedutiudg tgdwitalwas patkifbéd by

aryl bi s(perfl uoroal kyl sul fonyl ) met hane according to claim26, wherein the

metal | ic S&Mcaf @Ol machmer (CRIAMATAGAINY onede¥e tOPIRGi URPLEPRLHr a
nagneSIUthﬁggeQLtggl 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) 54.58 (s, 2H, CH,Br); F NMR (CDC1,, 282
MHz) §-138.02 (dd, J = 10.6, 19.8 Hz, 2F), -138.56 (dt, J =9.1,
20.3 Hz, 2F), -142.36 (dd4, 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, the solution was cooled to room temperature, and water
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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aryl met hyl perfl uoroal kyl sul fone. 32. A nethod for producing a netallic salt
of aryl bi s(perfluoroal kyl sul fonyl) et hane, wherein the method is a nethod
for producing a netallic salt of aryl bi s(perfluoroal kyl sul fonyl) net hane
represented by general formula [6], (Chemical fornula 11) ~oz~i MR2 L~~
~QZRf n (wherein RZ shows a substitut ed or unsubstituted aryl group, Rfl
and Rf~ are i ndependent to each other and show a perfluoroal kyl group, M
shows any one of the elenents selected fromal kaline netallic el enent

al kal i ne géﬁ@agf& ﬂ%ﬁeﬁ* I3, 5148 ansition nmetallic el enent, boron,
silicon, um num nc of  bismuth, n shows a nuneric vaI ue equal to

t he val en@@tﬁéf%@f@mmﬁ 1y\hefﬂry;ann@nm/drm s(peg1 | gipor eak by mmallf, ogplg) et hane
represented by general fornula [4] (Chemical formula 12) | @RRf1 R2-C--H
[ 4] ~02Rfyield) was isolated.

'H NMR (CDC1,, 300 MHz) 54.75 (s, 2H, CH,Tf); *F NMR (CDCl,, 282
MHz) 6-78.24 (s, 3F, CF,), -136.82 to -136.62 (m, 1F), -137.72
(dd, J = 10.7, 18.3 Hz, 2F), -138.84 (dd4, J = 10.7, 18.3 Hz,
2F), -149.69 (t, J = 21.3 Hz, 1F), -160.63 (dt, J = 6.1, 21.3
Hz, 2F).

Synthesils of {4-(pentafivorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane;

A tert-butyl magnesium chloride (5 mL, 10 mmol, 2.0 M
diethylether solution) was added to a diethylethexr (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
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. 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
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70 (wherein RZ shows a substituted or unsubstituted aryl group, Rfl and
Rfz are independent to each other and show a perfluoroal kyl group) is
reacted with a salt or an oxide of transition netal by heating under
reflux. 33. The nethod for producing the netallic salt of

aryl bi s(perfl uoroal kyl sul fonyl ) met hane according to claim 32, wherein the
salt or the oxide of transition netal is a lanthanoid netallic salt or a
scandi um oxi de. 34. The nmethod for producing the netalllc salt of

aryl bi s(pe | kyl sul f I I di cl ai erein the
aryl bi s( p%ir:%'ﬁlgér; g’g'ia%/él ‘ggff%%nyﬁ% %Etﬁg'ﬁgggé%?lé@en eéa&oey’ ? %g] t%éﬁ&%“?%r mul a
[4] i's usese wbiebntSwabt 2emedely urRRE! INGRLA Mo SRR hBNE Wikl 2
perfluoroal kyl sulfinate, followed by reacting an

aryl met hyppedictuovasl kyth imdtoead (8 otdocedPai t h5e° depand oviae | @imead)efd -
conprised of an organic netal or a netallic salt, and a netallic salt of

aryl met hyf RRR%afbeneRrheny}} vhed obt&ined is reacted with a perfl uoroal kyl
| foni i i j t | It of
aryl b s rerpfaB e bRy PRt f (e lFLpEn et I 9 LU TRREL, £15T | e

aryl hal c?@éj:@pewag isardesaw th the perfluoroal kyl sulfinate by heating
under reflux using a solvent with or without the presence of a catal yst.
36. The rék NM& {6PCRs oM Miz)hé 6eBal ($¢c B tCHY, F NMR (CDCl,, 282

aryl bi s(perf| ;or oal kyJ sul fonXI érret hane according to claim ?5, 71 wherein
a tetrabM§F) &nidni Linkd 08Fde2fE: used 2ds 7nEocat 4l 3% (m33F ) Thel 3dt4dd for

pr oduci ng e Jretg§ | 4 ¢ ,galst pof | QISP GrAf ropl_kyl gul ne ne
accor di ng(ég' C'Jlrrgi %63%', Z\?\?rieBr}e{?h ?%’ro&%&ﬁi%tor *Pg?j; ugeg' aicsp'%ke{)zs'o#eght. 38.

The net hodi3proprisluqiang AshgmyekBhl, i c18al 070fbr, 1F), -148.38 (t, J =

aryl bi s(perfl uoroal k?;l sul fonéjlﬂ) met hane according to claim 34, wherein the
per f | uor o&t k31 Hzul ¥F hat €16 8- tlkaldne ¢refal 2le3 ¥t &) trifl uoromet hane
sul finic acid.

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-
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39. The nethod for producing the netallic salt of

aryl bi s(perfluoroal kyl sul fonyl ) net hane according to claim34, wherein the
nmetallic salt of aryl methyl perfluoroal kylsulfone is a lithiumsalt or a
magnesi um salt of aryl net hyl perfl uoroal kyl sul fone. 40. A nethod for
producing a nmetallic salt of aryl bis(perfluoroal kyl sul fonyl ) net hane,
wherein the nethod is a nethod for producing a netallic salt of

aryl bi s(perfl uoroal kyl sul fonyl ) met hane represented by general fornula [6]

(Chem cal ~ = - = 2 ( [ei sho a
substi t ut E%Q%&%ﬁgﬁgé??&fgdi %%’Figr’é%ﬁ‘}e‘ﬁgg’& Rﬁy Zhd R ép 'adr:%B irﬂ'éf’\gg'endent
to each ogherydatashoghd @@rfﬁf@&@_al#dﬂﬂtmommvx?e e of the
el enents selected fromalkaline netallic elenment ( alkaline earth netallic
el enent ,'H MNMRSi(IGDEA ; meR @0 IMH=z e 158 ® ,(shod@in, CH) | i Tob4 &d urdHuQHL) N, zinc
or bisnutj ric value equal to the valence of Melenent)

n shows a nume I
wherein a FeN¥R| (€DGhit 262 MHG)LP s7Pel| (Br FF Ky AFul  ond?§ ne8 hede, J

represente gehe f | 41, «( Lcal o formyl 4) 2R ~~---H
L4J SO2Rf- \X'E)eg’r'e?g'@zsh% 'aggéblgtsiﬂ}ie'gg O#OU%S{%SI% %t elg'qarylljt’g'fso%:p, R |
and Rfz a(etindependehiit, @ pAChFothelzangs Heowr 88 pssfnlonpl kKylq@raup) is

reacted wwth a halide of a netal having different netal species.
(br, 1F), -142.66 to -142.53 (m, 2F).

Example 8 [Synthesis of 4' Position Alkoxy Substituent of
{4-(pentafluorophenyl)-2,3,5,6-
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 dryingwithmagnesium sulfate, the solutionwas 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%
yvield (1.27 g, 1.88 mmol).

'H NMR (CcbCl1l,, 300 MHz) 50.83 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 (CDC1,,
282 MHz) 6-75.0 (s, 6F, 2CF,), -128.4 to -128.3 (m, 1F), -133.6



41. The nethod for producing the netallic salt of

aryl bi s(perfluoroal kyl sul fonyl ) nmet hane according to claim40, wherein the
nmetallic salt of aryl bis(perfluoroal kyl sul fonyl) net hane represented by the
general formula [6] is a silver salt of

aryl bi s(perfl uoroal kyl sul fonyl ) met hane. 42. The nethod for producing the
netallic salt of 73 aryl bis ( perfluoroal kyl sul fonyl ) methane according
to claim40 , wherein the aryl bi s(perfluoroal kyl sul fonyl ) net hane

r epr esent by.th eneral, for [Al, 4 d, ;whi i s .oht ai ned_ by
reacting gﬁtars’/r ﬁga‘ﬁdrrgtlhén%zw fjl'a é@r‘ff‘l%ugagal f(fyT gﬁ[}w iar:{‘a?e?[zf'ofrgmed_ by
reacting am3ar gl eethdPar fmiospdl kyl ol § Q- pregucedsgi § h @, depr pgonati on
agent conprised of an organic netal or a netallic salt , and a netallic
salt of aHgl n@FNyl perfl uoroal kyl sul fone obtained is reacted with a

perfluoroal kyl sulfonic acid anhydride. 43. The method for producing the
netallic salt of aryl bi s(perfluoroal kyl sul fonyl ) nethane according to claim

12 et chRohRges) | UALERELZDE hashoashed it PeigLyptogtivhe

sul finate egatin reflTux uUsIin solrven

presence Pénﬂaﬁihakﬁﬁhen#ﬂsbiﬁ'h@rﬂ?lﬁﬂﬁmé@ﬁaﬂéPdUCi ng the netallic salt of
aryl bi s(perfluoroal kyl sul fonyl ) met hane according to claim43, wherein a

t et rabutyl ammoHesanoddilde md , ub2dumsl )t Wascaddéd sto a phtridires rdiohol) f or
producing the netallic salt of ar Ibiséﬁerfluoroalkylsulfon | ) met hane

hocor di ngSPOUERPRIRSOLYRA syl SBRBPURIE MYEF H4e GODE e IPANIB TR . 46,
The et hod, o oERAyCi 19 iy i@l Sald 18 BekLAkant BBLELon was

| uor oal kyl'sul T ony et hane ‘according to clail ereint

per f| uor oskhkykeautdx nahieur atafobmkmdnperatind | | afsakttind slolutieer waet hane
sulfinic acid. 47. The nethod for producing the nmetallic salt of r4
aryl bi s( p€ppiladrisat k91 SubPrstpflnererhenydbdsditrd flylimgthane (AR 8in t he

metal lic Earlu;[loﬂ w%.@llagﬁte ¥| Qﬁ{é Irueoarcq: lowlscsalll.lutcgg% 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 (CDC1,, 300 MHz) 6§0.91 (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 (CDC1,, 282 MHz)
6-75.35 (s, 6F, 2CF,), -130.64 (dt, 3d=9.9, 21.2Hz, 1F), -143.16
(bx, 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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Is alithiumsalt or a magnesium salt of aryl nethyl perfl uoroal kyl sul f one.
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a metallic salt of aryl bi s(perfluoroal kyl sul fonyl ) net hane

ed by general formula [6] (Chem cal formula 15) 1 02Rf1 M -
2 n (wherein RZ shows a substituted or unsubstituted aryl g
phenyl group is excluded) , Rfl and Rfz are independent to
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an aryl bi a(wetté usswaid Ky l1Suhfiony bpreabaaeroppsesbint €0t bif DENRRi@th{ds nul a
[4] (Chemcal formula 16) 1 02Rf1 R2-'~.-H L4l SO02Rf2 75

(100% vyield). The physical property of this 1lithium

pentafluorophenylbis(triflyl)methide obtained is as follows.

Lithium pentafluorophenylbis(triflyl)methide (Lithium
Pentafluorophenylbis(triflyl)methide): *C NMR (CD,OD, 125 MHz)
5 56.1, 109.0 (dt, J = 4, 19 Hz, 1C, ipso-C), 122.3 (g, J =
324 Hz, 2C, 2CF,;), 138.5 (d, J., = 247 Hz, 2C, 2m-C), 143.0 (4,

Je = 251 Hz, 1C, p-C), 149.5 (4, 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 awhite solid,
lithium{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 aqueous solution
(3 mL) of pentafluorophenylbis(triflyl)methane (0.20 g, 0.40
mmol) in a reaction flask wherein 1light 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 solid of silver (I)



(wherein RZ shows a substituted or unsubstituted aryl group, Rfl and Rfz
are independent to each other and show a perfluoroal kyl group) is reacted
with a silver carbonate under shade. 49. The nmethod for producing the
metallic salt of arylbis ( perfluoroal kyl sul fonyl )nethane according to
claim48 , wherein the aryl bi s(perfluoroal kyl sul fonyl ) net hane represent ed
by the general formula [4] is used, which is obtained by reacting an aryl
hal onet hane with a perfluoroal kyl sulfinate, foll owed by reacting an

aryl met hy ] ep Mo}
conpri sedbgﬁ{:éﬁgéga ﬁ%ﬁig%jégp‘%ﬁfa%ﬁg%%&%aﬁa%, %ﬁgggﬁ%}gt 2? I?ig%gé%l t of
aryl met hy( pesfyi@r@dkmbedh f onenedphgisnedli progest ¢oMitil s2speibirupr pal kyl
sul fonic acid anhydride. 50. The nmethod for producing the netallic salt of
aryl bi s( ppehitatlvar&phenyiohy( fvif Iphneithbieliohfained disnrgofolbewsi n t he
aryl hal omethane is reacted with the perfluoroal kyl sulfinate by heating
under reflux usspgversol veny wi tpewtafiddwephéigl i eceniel el )metiai@byst .
51. The nethod for producing the netallic salt of
aryl bi s( pésiilueréil kyPeut & Hhyodyomptdmytb baCor f Ingl Yoe thiden) 50, RheNMRn a
tetrabutyl ammoniumiodide is used as the catalyst . 52. The nethod for
produci ng(€RELyeRERIMHz sI-L6@f. 6764t , dry[7hibs (Pler4 Haor DB} yi-FUI.f oh§0) éret hane
according to claimb50, wherein a propionitrile is used as the solvent.

(t, J=21.4 Hz, 1F, p-F), -134.7-134.6 (m, 2F, 20-F), -79.5 (s,

6F, 2CF,).

Example 13 [Synthesis of Scandium (III)
Pentafluorophenylbis(triflyl)methide (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 (III)
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



53. The nethod for producing the netallic salt of

aryl bi s(perfluoroal kyl sul fonyl ) nmet hane according to claim49, wherein the
perfluoroal kyl sulfinate is an alkaline netallic salt of trifluoronethane
sulfinic acid. 54. The nethod for producing the netallic salt of

aryl bi s(perfl uoroal kyl sul fonyl ) met hane according to claim49, wherein the
netallic salt of aryl nethyl perfluoroal kylsulfone is alithiumsalt or a
magnesi um sal t of aryInethylperfluoroalkylsulfone 55. A catal yst having a

Genor al _f DPFGRG EP8) BEBHARF SaF PO REHSLa 63T (ORI FEATS | VDR e S ei n
Rz shous grauBSE Ll yEdQudlEUYSh VAl ath Bhith, URURndY craed BG4

i ndepende t to eac er and Show a per group, shows any one

of the el egent owliact edaf r oghakkal | pRwariral | |@fel egeandiugl kal (nET Rarth
netallic elenent , transition netallic elenent, boron, silicon, alum num
tin, zincpeptBfinoraphanyhbis(brhfhelinethide (B8R t yieddval encBhgi of

M el ement) as.,an_active_in di ent . 6 T cat aI yst accordi ng ai m 55,
wher ei n thB YEACaLy st grgp%é s acﬁd cat al ’Hif%d for {frf]

synt hesi Zb@ﬁtﬁ@l%ﬂéﬁh@nﬁ@ﬁ??k’f‘ﬁif‘@ﬂﬁhé‘tﬁﬂfe rretomiln%aa meiBad fog

synt hesi zing an organi ¢ conpound by using a catal yst having a net al?i c salt
of aryl bi pgpeehtuBkamplygl andf Bxghphet hanes repriskldwsl. by general formul a
[6] (Chemi cal formula 18)
Scandium " (III) pentafluorophenylbis(triflyl)methide
(Scandium(III) Pentafluorophenylbis(triflyl)methide): Mp. >
250° C (decomposed); *CNMR (CD,0D (549.0), 125MHz) §56.2, 109.0
(dt, J, = 2, 20 Hz, 1C, ipso-C), 122.3 (g, J, = 324 Hz, 2C,
2CF,), 137.8 (d, J, = 247 Hz, 2C, 2m-C), 142.3 (4, J, = 251 Hz,
1C, p-C), 148.9 (4, J., = 245 Hz, 2C, 20-C); '®F NMR (CD,0D, 282
MHz)d -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



021 MR2 [6a 02Rf n (wherein RZ shows a substituted or unsubstituted aryl
group, Rfl and Rf~ are independent to each other and show a perfl uoroal kyl
‘group, M shows any one of the elenments selected fromalkaline netallic
element , alkaline earth netallic element , transition netallic el enent,
boron, silicon, alumnum tin, zinc or bismuth, n shows a nuneric val ue
equal to the valence of Melenent) as an active ingredient, and catal ytic
reaction is conducted under the presence of said catalyst in a solvent. 58.

The met hO%efn%a%lénts'ﬁ%%a' 39 AYRORARNIL SOPRHND BEL S 4thd IrbAceidh a7
wherein the catalytic reaction i$ a benzoyl ation 78 r reaction, a

Di el s- Al deentdaakidoabowen wagl@ondyptetdcaekcept foFrileselseCodf seand@siaini on, a
Manni ch reaction, a glycosilation reaction, an esterification reaction, an
ene reacti(@dI)atedflate d SsdIQTifn ] 28 RopoREaREiORALLY dEnQHN \}'Ieét’tﬁsoﬂciéact i on.

79Au ﬁqufA&? (Lg /Eu? /%A%Aiﬁéﬁifg N fAAAQ ﬁyAAAS‘%“ﬂ\%‘? Al o (111)
pentafluorophenylbis(triflyl)methide mentioned above. The
yield of menthyl benzoate was only 48%. Based on these results,
it was found out that the catalytic activity of the scandium
(II1) pentafluorophenylbis(triflyl)methide of the present
invention is much more higher compared to that of the existing
Lewls acid catalysts.

(Chemical formula 20)

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

CH4CN, 26 °C, 1 day

Example 16 [Diels-Alder Reaction of Methacrolein]
Diels-Alder reaction was conducted to a methacrolein
wherein the scandium (III)
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 5-norbornene-2-aldehyde
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tetrafluorophenyl}bis(triflyl)methane can be maintained even
when it is supported on a resin or the like, with the use of
the nucleophilic substitution reaction to the 4' position of
{4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane. It shows that the
{4-(pentafiuorophenyl)-2,3,5,6-
tetrafluorophenyll}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 FERK F
T
DaOat
T
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
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present invention are organic acids that are stronger than TfOH,
their use as a novel type of conjugate base of protonic acid
or metallic salt 1s expected. Moreover, since various types
of aryl group can be introduced for an aryl group of
arylbis(triflyl)methane, a wide application to asymmetric
catalyst, functional material and the like is possible.
Further, the metallic
arylbis(perfluoroalkylsulfonyl)methide such as scandium (III)
pentafluorophenylbis(triflyl)methide and the 1like of 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.
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CLAIMS

1. An arylbis(perfluoroalkylsulfonyl)methane represented by
the following general formula [1]
(Chemical formula 1)

(hR#
R—C—H [1]
O4RF

(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).

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 [1] according to claim 1, wherein Rf' and

Rf’ are both a trifluoromethyl group.

4. A pentafluorophenylbis(trifluoromethylsulfonyl)methane
represented by formula [2]

(Chemical formula 2)
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R F
?OzGFs
—H [2]
S02CF3
F

or a para position substituent thereof.

5. A {4-(pentafluorophenyl)-2,3,5,6-
tetrafluorophenyl}bis(triflyl)methane represented by formula
{31

(Chemical formula 3)

R K
Tf
F O 8]
T

or a 4' position substituent thereof.

6. A method for producing an
arylbis(perfluoroalkylsulfonyl)methane represented by
general formula [4]

{Chemical formula 4)
1
O2Rf

R*—C—H [4]
éOzR#
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(wherein R? shows a substituted or unsubstituted aryl group,
Rf' and Rf?’ are independent to each other and show a
perfluorocalkyl group),wherein an aryl halomethane is reacted
with a perfluoroalkyl sulfinate, an
arylmethylperfluoroalkylsulfone produced is reacted 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.

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
heating under reflux using 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] according to c¢laim 7, wherein a

propionitrile is used as the solvent.

10. The method for producing the
arylbis(perfluorocalkylsulfonyl)methane represented by the

general formula [4] according to claim 6, wherein a
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deprotonation agent comprised of an organic metal or a metallic
salt having an equivalent weight of 1.7 to 2.4 is reacted to
the arylmethylperfluoroalkylsulfone.

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

halomethane 1s a benzyl bromide, a 2-bromomethylnaphthalene,

a l1-chloromethylnaphthalene, a 2,4,6-
trimethylphenylmethylchloride, a 4-
(trifluoromethyl)phenylmethylbromide, a 3,5-
bis(trifluoromethyl)phenylmethylbromide, a
pentafluorophenylmethylbromide or a 4-

{bromomethyl )perfluoroblphenyl.

12. The method for producing the
arylbis(perfluoroalkylsulfonyl )methane represented by the
general formula [4] according to c¢laim 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 arylmethylperfluorocalkylsulfone.

14. The method for producing the
arylbis(perfluorocalkylsulfonyl)methane represented by the

general formula [4] according to claim 6, wherein the
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arylbis(perfluoroalkylsulfonyl)methane represented by the
general formula [4] is an
arylbis(trifluoromethylsulfonyl)methane represented by
general formula [5]

(Chemical formula 5)

02CF;
R H [5]
02CF3;

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

15. 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
pentafluorophenylbis(trifluoromethylsulfonyl )methane
represented by formula [2].

(Chemical formula 6)

R F
?OzCFs
—H (2]
S0,2CF;
F F
l6. The method for producing the

arylbis(perfluoroalkylsulfonyl)methane represented by the
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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 7)

R R
Tf
AL
Tf
F

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

(Chemical formula 8)

OzRf1
M —?Rz [6]
SORF |,

(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 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).
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18. The metallic salt of
arylbis(perfluorcalkylsulfonyl)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.

19. The metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 17,
wherein Rf' and Rf? are both a trifluoromethyl group.

20. The metallic salt of
arylbis(perfluoroalkylsulfonyl )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.

21. The metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 17,
wherein the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane is a metallic salt of
phenylbis(triflyl )methane, a metallic salt of 2-
naphthylbis(triflyl)methane, a metallic salt of 1-
naphthylbis(triflyl)methane, a metallic salt of 2,4,6-
trimethylphenylbis(triflyl)methane, a metallic salt of 4-
(trifluoromethyl)phenylbis(triflyl)methane, a metallic salt
of 3,5-bis(trifluoromethyl)phenylbis(triflyl)methane, a
metallic salt of pentafluorophenylbis(triflyl)methane or a

metallic salt of {4-(pentafluorophenyl)-2,3,5,6-
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22, The metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 21,
wherein the metallic salt of
pentafluorophenylbis(triflyl)methane i1s a scandium (III)
pentafluorophenylbis(triflyl)methide or a lithium
pentafluorophenylbis(triflyl)methide.

23. The metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 21,
wherein the metallic salt of {4-(pentafluorophenyl)-
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.

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(perfluoroalkylsulfonyl )methane represented by
general formula [6]

(Chemical formula 9)
1
0oRf

M "*ERZ [6]
0R® |,
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(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)

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

(Chemical formula 10)

OzRf

—gozsz [4]

(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 a metal.

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

represented by the general formula [4] is used, which is
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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 an metallic salt, and
ametallic salt of arylmethylperfluoroalkylsulfone obtained is

reacted with a perfluorocalkyl sulfonic acid anhydride.

27. The method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 26,
whereln the aryl halomethane is reacted with the perfluoroalkyl
sulfinate by heating under reflux using a solvent with or

without the presence of a catalyst.

28. The method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)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 method 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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W& ()-f2 & 10%z& ()-f2 10@ 10@
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1 10907& ()- 10b 10b 10bl =10%& ()- !"NKbCTI>!! 109%& ()-'!10%& ()-F
'110907& ()-!10947& ()-F 10T 10T

arylmethylperfluoroalkylsulfone.

32. 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 11)

0,Rf'
7oz

M ~—iR {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
fromalkalinemetallic 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 12)
i
?OzRf

R*—C—H [4]
éOzsz
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10@%) | Kz?ﬁh&?e%rq@ﬂg%@g( L' substituted or unsubstituted aryl group,

Rf' and Rf?’ are independent to each other and show a
perfluoroalkyl group)
is reacted with a salt or an oxide of transition metal by heating

under reflux.

33. The method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 32,
wherein the salt or the oxide of transition metal is a lanthanoid

metallic salt or a scandium oxide.

34. The method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 32,
wherein the arylbis(perfluoroalkylsulfonyl )methane
represented by the general formula [4] is used, which is
obtained by reacting an aryl halomethane with a perfluorocalkyl
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.

35. The method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 34,
wherein the aryl halomethane is reacted with the perfluorocalkyl
sulfinate by heating under reflux using a solvent with or

without the presence of a catalyst.

36. The method for producing the metallic salt of

arylbis(perfluoroalkylsulfonyl)methane according to claim 35,
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37. The method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 35,

wherein a propionitrile is used as the solvent.

38. The method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 34,
wherein the perfluoroalkyl sulfinate is an alkaline metallic

salt of trifluoromethane sulfinic acid.

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

arylmethylperfluoroalkylsulfone.

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

(Chemical formula 13)

\?OzRf
M R [6]
SORF |,

(wherein R? shows a substituted or unsubstituted aryl group,
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arylbis(perfluoroalkylsulfonyl)methane represented by
general formula [4]

(Chemical formula 14)

SO,RF
R*—G—H [4]
SOyRF’

(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 halide of a metal having different metal

species.

41. 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(perfluorocalkylsulfonyl)methane.

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

wherein a propionitrile is used as the solvent.

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

salt of trifluoromethane sulfinic acid.

47. The method for producing the metallic salt of
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48. (Amended) A method for producing a metallic salt of

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

({Chemical formula 15)

.croznf‘
M —?Rz [6]
SORF |,

(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 the elements selected from alkaline metallic element,
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)

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

(Chemical formula 16)

R—C—H [4]
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is reacted with a silver carbonate under shade.

49. The method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 48,
wherein the arylbils({perfluoroalkylsulfonyl)methane
represented by the general formula [4] is used, which is
obtailned 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 arylmethylperfluorcalkylsulfone obtained is

reacted with a perfluoroalkyl sulfonic acid anhydride.

50. The method for producing the metallic salt of
arylbis(perfluoroalkylsulfonyl)methane according to claim 49,
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.

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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(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
fromalkalinemetallic element, alkaline earthmetallic element,
transition metallic element, boron, silicon, aluminum, tin,

zinc or bismuth, n shows a numeric value equal to the valence
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as an active ingredient.

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)

OsRf'
M | —CR? [6]
ORF |

(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
fromalkalinemetallic 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)

as an active ingredient, and catalytic reaction is conducted

under the presence of said 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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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 or an allylation reaction.
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