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METHOD FOR PREPARI NG SULFONI UM SALT AND SULFONI UM SALT
PREPARED BY THE SAME BACKGROUND OF THE | NVENTION 5 1.
Field of the Invention The present invention relates
to a method for preparing a sulfoniumsalt, and a

sul foniumsalt prepared by the nethod. Mre
particularly, the invention relates to a nethod for
preparing a sulfoniumsalt, by which a sul fonium 10
salt that is an internmediate mainly used in the
production of acid generators or the |Iike, can be

Sﬁnthesized In Iarge uantities at high gields
EhFBEn T SRBREPPEATEr SpaFa} T GH Sph boABE cSUL B W1 SALT
sul foni um sal t preEared by the nmethod. 2. Description

of the Related Art"35PRsDghet’dt i oié= pass by, there

has been a demand for higher resol ution photoresists
inthe field of fine processing of sem conductors or

the like USin%3(ﬂgﬂ&ﬁhﬁ§?ﬁg%ﬁ%hﬁwggﬁﬁg%éﬂlly anplified

type photoresiéi compositio been

1. devel pped gggrfﬁq%Hgﬁ%&(a such a 20 demand, contain

acid generators. Tn order to produce a resist having

i%%%e%%%%éﬁ%ﬂﬂAﬂédﬂﬁ&H“&%%ﬁég%QxPrQDEéEﬁﬁé’fo¥ag%88§§ing

types of acid generators een invented so f

a s@nreelidgengrat or;ysed i nuehenk 6al |y, aapldfded. s _e%iﬁ{st the
conpositions, for exanple, Korean Patent "Applicatio

methéll No.  18+2006z0104564 - (hereimaf tigfuedief@ired 1t0eas to a
"Patent 1 Docunent 1") discloses an acid generator

metHeprésenpedpbyitfea suvlfonium salt, by which a sulfonium
salt that is an intermediate mainly used in the production
of acid generators or the like, can be synthesized in large
quantities at high vyields through simplified preparation
processes, and a sulfonium salt prepared by the method.
2. Descriptiocn of the Related Art

As generations pass by, there has been a demand for
higher resolution photoresists in the field of fine
processing of semiconductors or the like using
photolithography. Chemically amplified type photoresist
compositions that have been developed in response to such a
demand, contain acid generators. In order to produce a
resist having increased resolution and desired properties,
various types of acid generators have been invented so far.

As an acid generator used in chemically amplified

resist compositions, for example, Korean Patent Application

No. 10-2006-0104564 (hereinafter, referred to as "Patent
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following formula (A): [Formula A] Q1 A+
-03S-CCAR2(CH2)n-- e @ 5 whereinring Xis a
nmonocyclic or bicyclic hydrocarbon group having 3 to
30 carbon atonms, and the ring X is unsubstituted, or
substituted with an al kyl group having 1 to 6 carbon
atons, an al kenyl group having 2 to 6 carbon atons, an
al koxy group having 2 to 6 carbon atonms or a
perfl uoroal kyl 10 group having 1 to 4 carbon atons at
one or nore positions on the ring, QL and CQ each
i nde den represent a uor | atom o
oc gl R P tor Gk P8 ap avi gt 1970 62 L& bORPAEGREEcAPY The
e nic counterion; and n is an -integer
f01$8355§ E5§% Palggi?'he Pat ent Docunent 1 al so discl oses,
as; @g&mdﬂge{nedlate for the production of the acid
geher at or exanpl e, an organi ¢ conmpound
represented by the followng fornula (B)
Spe0|ﬁhcally, t he patent docunent discloses a nethod
A+ Fqgspmgngycngn-- eskier) conpound of the formula (B) by
20 red¢cting an al
followthg formula (C) with a carboxylic acid conpound
represented by the following formula (D): (Formula B]
whePefl ring X is a monocyclic or bicyclic hydrocarbon group

having 3 to 30 carbon atoms, and the ring X is unsubstituted,
or substituted with an alkyl group having 1 to 6 carbon
atoms, an alkenyl greoup having 2 te 6 carbon atoms, an
alkoxy grecup having 2 to 6 carbon atoms or a perfluoroalkyl
group having 1 to 4 carbon atoms at one or more positions on
the ring; Q' and Q° each independently represent a fluorine
atom or a perfluorcalkyl group having 1 te &6 carbon atoms;
A" represents an organic counterion; and n is an integexr
from 1 to 12Z.

The Patent Document 1 also discloses, as an
intermediate for the production of the acid generator, for
example, an organic compound represented by the following
formula (B). Specifically, the patent document discloses a
method for preparing an ester compound of the formula (B) by
reacting an alcohol compound represented by the follewing
formula {C) with a carboxylic acid compound represented by
the following formula (D):

[Formula B]
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M+ -03S-0002(CH2)n-- X ) @ [Fornula C]]

HO- (CH2)n--o [Fornmula D] 91 M+ -BS-O0O2H i 5 @
wherein in the formulas (B) to (D), X, QL, @@ and n
have the sane neani ngs as defined above for the
formula (A) ; and M represents lithium(Li), sodium
(Na), potassium (K) or silver (Ag). 10 Here, the
formula (D) is a product obtained in a carboxylic
acid form by hydrolyzing a conpound of the follow ng
formula (1) with a strong base such as NaOH: [ Fornul a

1] Ol 011 [ 1 oS- i Wf_CC _..... O Rl R
M+ iéﬂggr Ly R1L_2 ¥ each independently represent
gﬁyéone %gr%g}ed the group consisting of a

halogéh atom a hydroxyl group, a carboxyl group, a

ni Ercirlngll%r%p, an al dehyde group, an epoxy group, an
al kyl group, a cycloal kyl 3

HO%(CHZ)n@

[Formula D]

Q
M+~(%Smgcog4

Qg
wherein in the formulas (B) to (D), X, Qi, O and n have the
same meanings as defined above for the formula (A); and M
represents lithium (Li), sodium (Na), potassium (K) or
silver (Ag).

Here, the formula (D) 1s a product obtained in a

carboxylic acid form by hydrolyzing a compound of the
following formula (1) with a strong base such as NaOH:

[Formula 1]

o

! I

Q
|

] —
ay:]nc O—Ry
Q

O—=

frmmtfrrey

T |
Ra

wherein R; and Rp; each independently represent any one
selected from the group consisting of a halogen atom, a

hydroxyl group, a carboxyl group, a nitrile group, an

aldehyde group, an epoxy group, an alkyl group, a cycleoalkyl
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group, a heterocycl oal kyl group, an aryl group and a

heteroaryl group; @, and Q each independently

represent any one selected fromthe group consisting

of a hydrogen atom a hal ogen atom 5 and a

perfl uoroal kyl group; and n is an integer from1l to

10. However, the conpound of the formula (D) is

obtai ned through two steps of reactions, and the

product fromeach reaction step nust be separated

t hrough separate 10 purification processes.

Furt her npr when a reaction internedi ate produced
ST i g { NGLPUNTTT LAt | bR procedl’ capri 8aYhut JaPtEr FRE @

[ tep.reaction is separated from an aqueous

het%ﬁé%ﬁY%ng%ﬂﬂ%b, the reaction internedi ate adheres to

! . . | _
:Egt%§§§¥%oQi¥:S§§%$g%%dg%¥%ﬁJﬁg6%§§%gﬁ;?%%p%gg & ected

e yie pis si i'ca

from NAMStLLal Ly Nndes] & g%?b%gggggggéﬁe?@gkpeg EQESBEn atom

Appl i cation No. 10-20 I scl oses rnventrons

and el 3 et tO- &L alg-fp amnProgani ¢ conpound and a
nmet'’hod for production thereof, and 20 the docunent

suggest=s: areigeaed rebroht ainitng crystal s using a
porous filmin order to increase the yield of the

f istewigp thieachi@dunHoweyekhet hesanbBa a (DM isi Bbtained

this nethod to be wused in an industrial scale, and
thrsigicetvhe ss@lpwbid i t yeat:ticasboxyd ctiaei ¢ ricslupaor £ rdihesach

yield of the esterification 25 reaction as the second
reactiap r eactéon imsual so beow. TJhereatsd 4 through separate
purification processes. Furthermore, when a reaction
intermediate produced during the purification process
carried out after the first step reaction is separated from
an agqueous solution phase, the reaction intermediate adheres
to the reaction vessel, so that there arises a problem that
the vyield drop 1is significant, which is industrially
undesirable.

Korean Unexamined Patent Application No. 10-2008-
0099784 discloses inventions related to crystals of an
organic compound and a method for production thereof, and
the document suggests a method of obtaining crystals using a
porous film in order to increase the yield of the first step
reaction. However, there ig a limit in this method to be
used in an industrial scale, and since the solubility of

carboxylic acid is poor, the vyield of the esterification

reaction as the second step reaction is also low. There is
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al so a problemthat the particles of the product
substance are so small that it is difficult to filter
the particles during the purification process. 5
SUMVARY OF THE | NVENTI ON The present invention has
been made in view of such circunstances, and it is an
object of the invention to provide a nethod for
preparing a sulfoniumsalt, which, unlike the
conventional methods that are achieved in two 10 step
reacti ons, enploys a reduced nunber of reaction steps

o4 TR Uf bt B LA A LB B

arelggggl%gﬁlqjuiynt eses ﬂEQ?gé ui ri qgtsep atlartggles

puri fication 0 stdnce

durlrﬁ%%ﬂeogblﬁt&pmalédgeda %ho her object of the present

entl to provid onium salt prepared by the
method for preparing a sulfoniumsalt described
above. BRI EF DESCRI PTION OF THE DRAWNGS 20 Fig. 1 is

a nucl ear nmagnetguA €S 0NANER: SPEEL T the
sul fonium salt produced according to Exanple 1 of the

presentrésment ieRenkli®n 2nks HRMCI RAe MGNEYI Ly of such

resonance spectrumof the sulfoniumsalt produced
circateofaidig,t oakganpte 2s ofart henjderpresentnd nyaRthelon to

and 5 Fig. 3 is a nuclear magnetic resonance spectrum
prowifde he setifioni umsalkt epaedugeda acadridimgint osEXanpl enh8ch,

of the
unlike the conventional methods that are achieved in two-
step reactions, employs a reduced number of reaction steps
to enhance the yield of the sulfonium salt serving as an
intermediate for the acid generator, and enables large-scale
syntheses without requiring separation by purification of
the product substance at each reaction step.

It is another object of the present invention to

provide a sulfonium salt prepared by the method for

preparing a sulfonium salt described above.

BRIEEF DESCRIPTICN OF THE DRAWINGS
Fig. 1 is a nuclear magnetic rescnance spectrum of the
sulfonium salt produced according to Example 1 of the
present invention;
Fig. 2 is a nuclear magnetic resonance spectrum of the
sulfonium salt produced according to Example 2 of the

present invention; and



10

15

20

present invention. 5 DESCRIPTI ON OF THE PREFERRED
EMBODI MENTS Hereinafter, the present invention wll
be described in detail so that those having ordinary

skill in the art to which the present invention is
pertained may easily carry out the invention.
However, it will be apparent to those 10 skilled in

the art that the present invention definitely
i ncl udes various nodifications and nodifications, and
the present invention is not intended to be limted

to.the _exenpl ary .embodi nents expl ai ned herein, Al of
{ He Combotinde G1Cdinet MARITS G’ TR 1t ePRCHpyUm 16T Che

be unsubstituted or substituted, unless, stated .
31 OTREI <87 L et B THHET at o STt i Tt og HGhIS thafa the

0 of the conpound or substituent is
pre%%%%t??ﬂ?@%9€§'any one selected fromthe group

consi sting a hal ogen atom a hydroxyl group, a
car boxyl group, a nitrile group, a cyano 20 group, an

al dehydergraupr 18R 8POXMEIPRHPrRAADALKKbDINOHRS 2
per fl uoroal kyl group, a hydroxyal kyl group, a

cydd @alieytce gr ot @rheder ocyedorl kyl w9roupe aBsakkexy in
group, an allyl group, a benzyl group, an aryl group,

det&ihetser ogiyt @howp, haeriyabivesathersaaflandn the art to
conbi nations thereof. 25 Unless stated otherw se, the

whidlhaltogenp ot osdt asnusediob her eparoRansdamy one€adl O carry
selected fromthe group consisting of fluorine,

out chher iimererbriom .ne &dndevedi ne.t Unl Ebsbst at@eh odrher wbsehose
the "perfluoroal kyl group” as

skilled in the art that the present invention definitely

includes wvarious modifications and modifications, and the

present invention 1s noit intended to be limited to the

exemplary embodiments explained herein.

All of the compounds or substituents as used herein may
be unsubstituted or substituted, unless stated otherwise,
Here, the term "substituted" means that a hydrogen atom of
the compound or substituent is substituted by any one
selected from the group consisting a halogen atom, a
hydroxyl group, a carboxyl group, a nitrile group, a cyano
group, an aldehyde group, an epoxy group, an alkyl group, a
perfluorcalkyl group, a hydroxyalkyl group, a cycloalkyl
group, a heterocycloalkyl group, an alkoxy group, an allyl
group, a benzyl group, an aryl group, & hetercaryl group,

derivatives thereof and combinations thereof.

Unless stated otherwise, the "halogen atom" as used
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used herein neans an "al kyl group"” having a part or
all of 5 the hydrogen atons substituted by fluorine.
Unl ess stated ot herw se, the "heterocycl oal kyl group”
or "heteroaryl group"” as used herein nmeans a
"cycl oal kyl group"” or "aryl group"” containing 1 to 3
heteroatons selected fromthe group consisting of
nitrogen (N), oxygen 10 (0), sulfur. (S) and
phosphorus (P) within one ring, with the other atons
in the ring being carbon atons. Unless stated

t | , .the "al kyl " d i '
ner PN ehr ST B AneRad® KPRy COR6GE hdy P tEot -505. CapsGR"ine
of f&@?ﬁnéhe ﬁf%é' egr #%5i@g gﬁgdig§{§én means a 15

| near of branched a group having 2 to 30 carbon
AOMEs 5 L0e; (ALr LLHOLARLKY! GIOURL. AS| B el :
neanssgslgﬁ%ar or %ra%%%édtggifﬁ%%géé ycygggbpgroup as

usedavbpgid 1Ra3Q Garbom,aip fou&hehEQXHBOgl e OrQUPL 11 oF
as used herein nmeans a cycloalkyl group having 3 to

the 30, Cashon AlONs; sdihe: 'het s %Y%R?(H‘Me.zo group” as
yC

used herein nmeans a heteroc oal kyl group having 2
t ord@ sear boarationmhaand ddhe ‘taeyl "giou e RanRs Ian agybup"
group having 6 to 30 carbon atons. The "al kyl ene

or ¢heuptoasylusechhier eias neass andddiear moanbr anchedcloaikyl
al kyl ene group having 1 to 30 carbon atomns; the

grouvger fdwor'bat Kyl epeogr buptoasausedg 251 hetei n3neaASecacatoms
I i near or branched perfluoroal kyl ene group having 1 to

seleggqrhr boomatoms ;g tche "cyobbat kybend gricuplyeas (Nisedoxygen
herei n nmeans a cycl oal kyl ene group having 3 to 30

(O} catboriiat ons: atherhhieplep Deycl Bal kKytlehe groupinas wsed the
herein means a heterocycl oal kyl ene group having 2 to

otheip edgyponn the ring being carbon atoms.

Unless stated otherwise, the "alkyl group" as used
herein means a linear or branched alkyl group having 1 to 30
carbon atoms; the Mallyl group" as used herein means a
linear or branched allyl group having 2 te 30 carbon atoms;
the "perfluoroalkyl group" as used herein means a linear or
branched perfluorcalkyl group having 1 to 30 carbon atoms;
the "cycloalkyl group" as used herein means a cycloalkyl
group having 3 to 30 carbon atoms; the "heterocycloalkyl
group” as used herein means a heterocycloalkyl group having
2 to 30 carbon atoms; and the "aryl group" means an aryl
group having 6 to 30 carbon atoms. The "alkylene group" as
used herein means a linear or branched alkylene group having

1 to 30 carbon atoms; the "perfluoroalkylene group” as used

herein means a linear or branched perfluoroalkylene group
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5 atons; and the "aryl ene group” as used herein nmeans
an arylene group having 6 to 30 carbon atons. Unl ess
stated ot herwi se, the "norbornyl group"” as used
herei n neans a nonocyclic or polycyclic norbornyl
group having 7 to 30 carbon atons; and the "adamantyl
group" as 10 used herein neans an adanmantyl group
having 10 to 30 carbon atons. According to an
enbodi nent of the present invention, there is
provi ded a nethod for preparing a sulfoniumsalt, in
I C ukfoni alt. . b r & ith a high "
hav§$%lg ?§§tE903§#%P§dﬁ%é rbagF?onq§%§%§M%%§‘%¥%p T71%a °°
r eyction cess j er for
Heed A iy neBh3EER 5 5y IOl e bgré"xlgl RT3

cart®t hodohor PrEPBREPG-8-sul boDk M sal & Qfnthgs PBLESeRL rcin
invention is actually carried out 1n"a ohe-step 20

mead £aGL | 0BtWFEROBY cANY yPURET I €A% 0N RROGESSES, tUNldKe carhon
t he conventional nethods that require purification

atond Ocessestak eachlstep.gidmevers thecaethot Wl lnd@s an

expl ained, with the first step and the second step
arylding dedodprndhieng eader '8 cconvsnienees. 25 The net hod

for preparing a sulfoniumsalt includes a 8 first

step egfs adldh gyl ao Cloapolne, r epeedentred rhy 1t heedugd'l oad ngsed

formula (2) to a conpound represented by the follow ng
herdigr myleansl) aandosabyett ¢ nget heecdompoeunds ho rotrmans- group

esterification reaction to produce a reaction
havirgt ef méd@i at®; carbon atoms; and the "adamantyl group” as
used herein means an adamantyl group having 10 to 30 carbon
atoms.

According to an embodiment of the present invention,
there is provided a method for preparing a sulfonium salt,
in which a sulfonium salt can be produced with a high yield
through reduced reaction steps and simplified production
processes. Hereinafter, the method for preparing a
sulfonium salt will be explained.

The method for preparing a sulfonium salt of the
present invention 1is actually carried out in a one-step
reaction without any purification processes, unlike the
conventional methods that require purification processes at
each step. However, the method will be explained, with the
first step and the second step divided for the reader's

convenlience.

The method for preparing a sulfonium salt includes a
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5 and a second step of adding an inorganic salt to the
reaction internedi ate and subjecting the conpounds to
a substitution reaction to produce a conpound

represented by the following formula (3). [Fornula 1]

oQ oI1rriroees {G.~-C--0---R Il 10 R @@
[Formula 2] HO-(R3)m X [Fornula 3] Il 1" Il ]---
C--- O--{_R} ~... X m O= 14111 w'O @ 15

wherein in the formulas (1) to (3), RL and R2 each
i ndependent|ly represent any one selected fromthe

£1r S OUP £O igééfgqog goﬂg%ﬁgganéggg ﬁt%ﬁﬂéﬁ;ﬁéeg?éESQWing

a carpoxyl group; a nit eg
corfLPYY kAU, a0, AbEWh, 0T OUP. o & GYEd 03l kYL Gr OYR: 18,1 ng
et erocycl oal kyl "group, anaryl group &and a
forMELErogryl 4, @8 0UBijecting the compounds to a trans—
esterification reaction to produce a reaction intermediate;
and a second step of adding an inorganic salt to the
reaction intermediate and subjecting the compounds to a
substitution reaction to produce a compound represented by

the following formula (3).

[Formula 1]

Q O

|
|
Q

¢ -
Jn C 0 R«g

m——jiz:CJ

2 2

[Formula 2}
HO~ (R3) n—X

[Formula 3]

0O @Q O

| |

Ommsw{wcizﬁ»cwmom{- R, ];-;;x
y

M“0  Q,

wherein in the formulas (1) to (3),

Ry and R; each independently represent any one selected
from the group consisting of a halogen atom, a hydroxyl
group, a carboxyl group, a nitrile group, an aldehyde group,

an epoxy group, an alkyl group, a cycloalkyl group, a
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R3 represents any one selected fromthe group
consisting of an al kyl ene group, a perfluoroal kyl ene
group, a 5 cycloal kyl ene group, a heterocycl oal kyl ene
group, an arylene group and a heteroaryl ene group; Q
and @ each independently represent any one sel ected
fromthe group consisting of a hydrogen atom a

hal ogen atom and a perfluoroal kyl group; 10 X
represents any one selected fromthe group consisting
of a hydrogen atom an al kyl group, a per f | uor oal kyl

heté¥£§$?1%§T%:ik°¥¥> Lgu%ﬁa flﬁgtg%%k gr%,up aRP%te%%aryl

groL&presents any one selected fromthe group consisting
5 of Li, Na, Kand Ag; nis an integer from1l to 10;

aﬁg rgbkéséﬂt'n%%gegngrQg%QCElegrohntﬁgg &gub°68fs%§9Lng

@, the hal ogen atom may fluori ne a

of I8gar i, Xendny gabkyl 9&9U9€€§¥1QSrBé@E%@énEO”Qpﬁﬁﬁa a

it is an alkyl gfoup having car bon at ons

cycldg kaldeyd @F , MBYhbee fo&YE] 2] Kyl e 9k OYPou®f B8R arylene
al kyl group su stituted with an aryl group, nore

growgpenid ixaldtyer@abenmy g@rgup. The cycl oal kyl group
for X may be a nonocyclic or 25 polycyclic cycl oal kyl
gReupndl@:| rarceganrddpendentthe aldodegroupnal kexyselected
group or pe.rfluoroal kyl group may have at |east one
fronmprehmorerdydrogenisting of a hydrogen atom, a halogen atom
and a perfluorcalkyl group;

X represents any one selected from the group consisting
of a hydrogen atom, an alkyl group, a perflucrcalkyl group,
an alkoxry group, a cycloalkyl group, an allyl group, an aryl
group and a hetercaryl group:

M represents any one selected from the group consisting
of Li, Na, K and Ag;

n is an integer from 1 to 10; and

m is an integer from O to 10.

In regard to @ and Qz, the halogen atom may be a
fluorine atom.

In regard to X, any alkyl group may be used as long as
it is an alkyl group having 1 to 30 carbon atoms, and the
alkyl group may be a cycloalkyl group, or an alkyl group
substituted with an aryl group, more specifically, a benzyl

group. The cycleoalkyl group for X may be a monocyclic or

polycyclic cycloalkyl group.

10
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atons substituted by any one selected fromthe group
consisting of an ether group, an ester group, a
carbonyl 5 group, an acetal group, an epoxy group, a
nitrile group, an aldehyde group and a cyano group.
Specifically, X may be a nonocyclic or polycyclic

hydr ocar bon group having 3 to 30 carbon atons that can
be selected fromthe group consisting of an adamantyl
group, a 10 norbornyl group, a cycloal kyl group, a

het er ocycl oal kyl group, an aryl group and a

P S i e L I 08

formo e ol 1 olv n or nul al
1- 4 1- - 15 . X i i t
e By ot L ol g H0gLa LAY A opgoent gl Ploe,

atofe hyogan af om at a%{‘?’epé?ﬁét i Qaﬁgétegonﬁ%t OtBQenaroup

adj acent group, and ast one hydrogen atom ano

cond e ydr egenyat gaBegongtd t it i ng té%%éﬂ'neroﬁﬁgl%Qiggrbonyl
the hydrogen atons bonded to the adjacent group, nay

grolie, 24n sybstiluyedupy any <@g supsidguent, setecd edr-b50M an

the group 11 consisting of an al kyl group, an al koxy

aldgnaip,gmang andydroxyal kdowgr.oup. Specifically, in the

first step reaction, the conpound represented by the

f Sprwlid iCch) land Xhemegnpoend ar epoesegteédc Soby bbeycyelic

formula (2) are dissolved in a solvent, and the
hydrocarbon group having 3 to 30 carbon atoms that can be
selected from the group consisting of an adamantyl group, a
norbornyl group, a cycloalkyl group, a heterocycloalkyl
group, an aryl group and a hetercaryl group.

More specifically, X may be in the form of the

following formulas (l-a) to {(1l-h):

N N 2 B
s

s _/ R’}j -

1-d

1-8 1-h | L " }
O D O o

1-2 - 1-g I-h

X which 1is represented by the formulas (l-a} to (1-h)
has a form in which any one hydrogen atom at any position is
bonded to the adjacent group, and at least one hydrogen atom
among the hydrogen atoms constituting the ring, excluding
the hydrogen atoms bonded to the adjacent group, may be

substituted by any one substituent selected from the group

11



(@3]

10

15

20

25

solution is heated to reflux and stirred, to thus

produce a reaction internediate. The sol vent may be

any one selected fromthe group consisting of an

ester, an ether, a lactone, a ketone, an 10 am de, an

al cohol , and conbi nati ons thereof, and any one

sel ected fromthe group consisting of benzene,

tol uene, xylene, hal ogenated benzene, diethyl ether,

tetrahydrofuran and conbi nations thereof can be

preferably used, but the present invention is not

I nt ended be limted to these. 15 The refl ux and
Con%?%%%gﬁg %gn @ c%i$¥gd Sut At &7t ¥t ure G rs0énd @

0 o 8 hours, and preferably at a
hyd%%ﬁ%%?é%%rér%¥£80C to 150C for 3 to 6 hours. \Wen the

Figﬁééﬂﬁﬁééﬂﬂy%faEHF%hEO&i&%% %ﬁ&#ﬂxréggtféﬁrrkﬂg ﬁﬁ%ﬂpound

in‘the range nentioned above, t conditions are

repPE &L eF abl sgt Q20 L% outy they tEapsaesbelhki %tpitr%gented

reaction. Sinultaneously with or subsequently to

by nefd Uxoand1astisyinthe aligoholveleiNg @ reactibnn, sidel the
product, can be renoved froma reaction mxture

solhi feth di sonkaicaiing of he £ lemound: 1 epresentede st Beoduce a
formula (1) mxed with the 25 conpound represented by
reattheot ofmktand@)atdhe renoval of the 12 side product
al cohol can prevent the occurrence of a reverse
rddact i enlvand caayhélep the reect iseictaepr ofeed ithd hgroup
desired direction, thereby increasing the reaction
congd et thg Thé reenovateof ahcohdlemaya béaachineved biehoye, an
-5 conventional nethod to renove al cohol froma m xed
amiqg quipg, alcohol, and combinations thereof, and any one
selected from the group consisting of benzene, toluene,
xylene, halogenated benzene, diethyl ether, tetrahydrofuran
and combinations thereof c¢an be preferably used, but the
present invention is not intended to be limited to these.

The reflux and stirring can be carried out at a
temperature of 50°C to 200°C for 2 teo 8 hours, and preferably
at a temperature of 80°C to 150°C for 3 to 6 hours. When the
time and temperature for the reflux and stirring fall in the
range mentioned above, the conditions are preferable to
carry out the trans-esterification reaction.

Simultaneously with or subseguently to the reflux and
stirring, alcohol, being a reaction side product, can be
removed from a reaction mixture liquid containing the

compound represented by the formula (1) mixed with the

compound represented by the formula (2). The removal of the
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and in general, alcohol can be renoved by utilizing
the low boiling point of alcohol, and preferably by
using a Dean- Stark apparatus. However, the present
invention is not intended to be Iimted to these. 10
The reaction m xture liquid fromwhich the side
product al cohol has been renoved, can be heated to
reflux again at a tenperature of 50C to 200C for 8 to
18 hours, and can be heated to reflux preferably at a
tenperature of 80 to 150C for 10 to 13 hours. It is
. pr |l e e f b 5 hi d at .a
=LaPrFLEIShL & o0t e LETLYX LR, DE 1006t BB oL 8y roverse
reaéﬁ&&ﬁpeﬁn&? %%%plﬁE§ y gh@'speggﬁiggaQ&50 rors%d in the
contents of the conpound represented by the fornmul a
des{dda apdr-d e Gompaund. g PSS Yehdre-dorimy A (21 q.
can be apb?opriatelyxfegu até%gg%cording to {ﬁgh
react i ofekondi tigns. AQMan thgy coppound riepresented any
by the formula (2) is used at a nolar ratio of 1 to

condéhiedrati veet Boliheccampound arepresentred By hheed 1liquid,
formula (1), the yield can be enhanced. After

and comptetenglf helreacti eanbye efdbda, by het Sol ¥y thé low
renmoved, and an inorganic salt is added. The m xture
boililsng 2Bosubj edt edl ¢ghal substli tpie Gnralelact bpnusand tdhubean-
t he conpound 13 represented by the fornula (3) is
Stapt odwredatTise redbivieorer i nttéemedirasenpr oducsd: ain t ke  not
~ first step easily reacts with the nucleophile of the
intgrgrdydim dsalini @ tchuddssr.ns the conpound
represented by the fornula (3). 5 The inorganic salt

ngVebéq@ﬁ}ygﬁnyﬁﬁﬂyqﬁjm%ﬁgkhgmqm which the side product

alcohol has been removed, can be heated to reflux again at a
temperature of 50°C to 200°C for 8 t¢ 18 hours, and can be
heated to reflux preferably at a temperature of 80 to 130°C
for 10 tc 13 hours. It is preferable for the reflux to be
achieved at a temperature and time in the ranges mentioned
above, in order to completely finish the reaction.

The contents of the compound represented by the formula
(1) and the compound represented by the formula (2) can be
appropriately regulated according to the reaction conditions,
When the compound represented by the formula {2) is used at
a molar ratio of 1 to 10 relative to the compound
represented by the formula (1), the yield can be enhanced.

After completing the reaction by refluxing, the solvent
is removed, and an inorganic salt is added. The mixture is

subjected to a substitution reaction, and thus the compound
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can provide a nucl eophile to the reaction
internmedi ate, and may be any one of halides,
nitrates, nitrites, sulfates, sulfites, thiosulfates,
phosphat es, berates, oxal ates, carbonates, hydrogen
carbonates and acetates of the elenents 10 of Goup 1,
Goup 2, and Goup 6 to Goup 14 of the Periodic
Tabl e. Specific exanples thereof that can be used in
the present invention include |ithium carbonate,

sodi um carbonate, potassium carbonate, silver

rep 9@«;&%@&% rubi di ym.garbonat e, C§§g gafbonﬁﬁs reaction
ona

cium ca bonate strontium 1 bar

int EARDONAL €, Lehpomium gark @%%Bsﬁuts*&%@taq(fw bopates yitn

cobalt carbonate, rhodi um carbonate

the CanboBakbA i 162 URLEaNREIALE. cal WMnum gar benat €rorms  the
gallium carbonate, tin carbonate, I|th|un1hydrogen

comBAERD Ned ©; = SOk &N L Pyd ®geh-war bonat e, pot assi um
hydr ogen carbonate, copper 20 acetate, |ead acetate,

satieunieotgatec aadtt hes i ke. aPar téa@uwary, aas ey as it
inorganic salt, a carbonate or hydrogen carbonate of
can apnet ale sel ectcde cfiohdmet Her gricupreconsd:st inge oheliatNa, and
K and Ag can be preferably used. The carbonate or
may hpdr ogen carcbonat exaofideavet alitsekest echiftramdade Bhlfates,
~group consisting of Li, Na, Kand Ag is used instead
SUl’%ﬁft%m 14 o IK@He Swhi chnasehbbeh, usddblatahe methodses,
of the related art. \Wen these inorganic salts are
Car%éht@%rhél%@@%n@@ﬂe@nam @Ih@e@,w*a@t@s hg8r bhgsicd ements
reaction |nduced by NaOH or can be prevented, and

of Gioury hot® ﬂ%@%s%ar?“?066%¥?y OE? TRRUB f®aefi bAS Reapcdic

ueoys sol ution e sipce OH or KOH is
Tablq % gf{c exéhgf es thereof that can be used in the

present invention include lithium carbonate, sodium
carbonate, potassium carbonate, silver carbonate, rubidium
carbonate, cesium carbonate, calcium carbonate, strontium
carbonate, barium carbonate, chromium carbonate, ruthenium
carbonate, cobalt carbonate, rhodium carbonate, nickel
carbonate, cadmium carbonate, aluminum carbonate, gallium
carbonate, tin carbonate, lithium hydrogen carbonate, sodium
hydrogen carbonate, potassium hydrogen carbonate, copper
acetate, lead acetate, sodium citrate, and the like.
Particularly, as the inorganic salt, a carbonate or
hydrogen carbonate of a metal selected from the group
consisting of Li, Na, K and Ag can be preferably used. The
carbonate or hydrogen carbonate of a metal selected from the

group consisting of Li, Na, K and Ag is used instead of NaOH
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not used. Therefore, the phenonmenon of the reaction
product adhering to the surface of the reaction
vessel after the reaction can be prevented, and thus
the yield can be increased. 10 The content of the
inorganic salt can be appropriately regulated in
accordance with the reaction conditions. Wen the
inorganic salt is used at a nolar ratio of 1 to 5
relative to the conpound represented by the fornul a
(1), substitution of the conpound into an inorganic

or ﬁ@ht ﬁﬂqﬂﬁq relgopngf%Q@r 'Mhécﬁkﬁ¥§9k313@ the related

|norgan|c Sa IS a tO the reaction I nternedi

artprOﬁHgﬁdtﬁéséh§nék§§ﬁ1§t§9§t£e§95'Qgeho @E@péﬁgur§ence of
reaction mxture Iiquid, and then the i xturé I's

any Shhikgdrabeal QW tiRe ikeactd an 0 praceed. nlh&aor or kon
stirring may be 20 carried out at a tenperature of 10C

cantpelpevibared,t @nQ hours, nand npreferall y@tc@ry out the
tenperature of 40C to 80C for 4 to 6 hours. Wen the

reastisni Ny b8 canrdceed adlw tdhi nphhee wange ofa0E or KOH is
tenperature and time nentioned above, it is

not pretdr abTkee fe dore het v empononeodn enhanciengetheiynebdoduct
25 The reaction mxture liquid is then washed with a

adhasinmshiong-14 qaiidfathe df quhd |'@3ertion corcentr atfedyr the
and then an excess anobunt of a solvent is added to

rea@ihecnt i qiidtd ey e re VR 9d xt @ne! | $usen theat ¢deadd can  be

stirred, any insoluble inorganic salt is renoved
lnc@@ﬂﬁ%ﬁron] and the liquid is 5 concentrated and

s%ggected to crgstalllzatlon Thus, the
e content of the inorganic salt can be appropriately

regulated in accordance with the reaction conditions. When
the inorganic salt is used at a molar ratio of 1 to 5
relative to the compound represented by the formula (1),
substitution of the compound into an inorganic salt form may
be preferably achieved.

The inorganic salt is added to the reaction
intermediate produced at the first stage reaction to prepare
a reaction mixture liquid, and then the mixture is stirred
te allow the reaction to proceed. The stirring may be
carried out at a temperature of 10°C to 100°C for 2 to 9
hours, and preferably at a temperature of 40°C to 80°C for 4
to & hours. When the stirring i1s carried out within the
range of temperature and time mentioned above, it is
preferable from the viewpoint of enhancing the vyield.

The reaction mixture liguid is then washed with a
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conmpound represented by the fornmula (3) produced in

the reaction can be separated. The washing |iquid

that can be used in the present invention nmay be any

one selected fromthe group consisting 10 of an

ester, an ether, a lactone, a ketone, an am de, an

al cohol and conbi nations thereof, and specifically,

any one selected fromthe group consisting of hexane,

hept ane, benzene, toluene, xylene, hal ogenated

benzene, ether, diethyl ether, tetrahydrofuran and

[ S e e . in

was%?ﬂ%ig?&F%Bbaﬁ?S{u?%%?ggnégggg qée?%c(%%n$¥%%$phegnd then
an SkOUPscopshati BY of hexang & hefqedeplangs 1iquid layer.

acetonitrile, acetone, dlchloronet%ane and
The COMDiNatd onss  theneofhLanpe ugedsthwt-obihe Bresenhsoluble

invention is not intended to be |imted to these. 20
inodfen 50l wenitt t hat irsradded tReexeess, afd®l the 1liquid is

concentrating the liquid layer of the reaction
conanxtriecd | guidd, sulyede=d@nyo aneysed ected: faom t heus, the

group consisting of an ester, an ether, a |actone, a
compketrohe regremmnded ahval coholfcamd legonbidhatponsiced in  the

thereof, and specifically, any one selected fromthe
reaqgrioyp @85 donsi<pd rg-wof. benzene, tol uene, xylene,

hal ogenat ed benzene, 16 diethyl ether,

t éfyeahydp bi 0f anl b@id ¢ orbiatat Fons licheresfl chn the upedsent
) as the solvent. In particular, any one selected from
LnVaTHel Gt oY cohsPBYi RECofs etdfdechcietat ethali @ty epRefsting

and conbi nati ons thereof can be used, but the present
of &N RrdMh-ontis ShEE T ntendedttBehe A i APt t 03 hedwide, an

alcohol and combinations thereof, and specifically, any one
selected from the group consisting of hexane, heptane,
benzene, toluene, xylene, halogenated benzene, ether,
diethyl ether, tetrahydrofuran and combinations thereof can
be used as the washing liguid. In particular, any one
selected from the group consisting of hexane, ether, heptane,
acetonitrile, acetone, dichloromethane and combinations
thereof can be wused, but the present invention is not
intended to be limited to these.

The solvent that is added in excess after concentrating
the liquid layer of the reaction mixture liquid, may be any
one selected from the group consisting of an ester, an ether,
a lactcne, a ketone, an amide, an alcohcl and combinations
thereof, and specifically, any one selected from the group

consisting of benzene, toluene, xylene, halogenated benzene,
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The heating and stirring can be carried out at a

tenperature of 30C to 80C for 3 to 12 hours, and

preferably at a tenperature of 40C to 60C for 4 to 8

hours. Wen the heating and stirring is carried out

in the range of 10 tenperature and tinme nentioned

above, it is preferable from the viewpoint that the

solubility of the product increases. Unlike the

conventional nethods, the nethod for preparing a

sul foniumsalt of the present invention can be
die§%§P|é£h§g '@e&%%h@é%?#%&hgna%ﬁpc | %p%%%gﬁgughggeéPecan

reactioh steps. ernore, un

be CQRBYENJ Opal rg%lh%g&.m% puLificatipn %&%fﬁ@@ﬁst@ggated

required at the e of each reaction step,

fro®f thBe PregentohBYERLhgN ofd0LEH N0t JRAUIEL Giethyl ether
purification processes in the mddle of the reac¥|on

and Prosesses:i ¢ thisrddre probl @m usuald,y @eGUr thRg 2Pesent
in the conventional nethods, such as that reaction

invémt Bsivedh ates adhatdd ad he: rieacti«an vesselse causi ng
yield drops, is solved in the nmethod of the present
i Mrent heatinthusndt het produgt | @m priecesses-af® IuApl e a
and al so high vyields may be obtai ned. 25 According to
temiot there enbodi“ento G0 °Chéopr @sent 121koungentihdnpreierebly
is provided a sulfoniumsalt prepared by the nethod
at 4 oreppeparing af séPfoniun @4l tfcdestrided above. Wikan the
the sulfoniumsalt prepared according to the nethod
healpfng hetlgt esEntr i Hvention ¢arubed, ¢ofF exanptee anange of

ester conpound represented by the fornula (A) shown
m Are and time mentioned above, it is preferable from

te
the viewpoint that the solubility of the product increases.

Unlike the conventional methoeds, the method for
preparing a sulfonium salt of the present invention can be
simplified in the production processes by reducing the
reaction steps. Furthermore, unlike the conventional
methods where purification processes are required at the end
of each reaction step, the method of the present invention
does not require purification processes in the middle of the
reaction processes, and thus the problem usually occurring
in the conventional methods, such as that reaction
intermediates adhere to the reaction vessel, causing vyield
drops, 1i1s solved 1in the method of the present invention.
Thus, the production processes are simple, and also high
yvields may be obtained.

According to  another embodiment of the present
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can be produced nore sinply and at a higher yield, as
conpared wth the conventional technol ogies. That is,
when the sulfoniumsalt represented by the formula
(2) is reacted wth a conpound represented by the
following formula (4), a 10 conpound represented by
the following formula (5), which is an acid generator
used in chemcally anplified type resi st

conpositions, can be produced. [Formula 4] A Z 15
wherein A° is an organic counterion; and Z is any one

. d.f i sti f F, d., B I
mv%@é{?&% Fé,h%%gFEPSZn rfo&%déi%%{%ft%hﬁgog]wmQS@@ Eggred by
] Cono ~ ~R3), . . it Lil. A+ O . in

the %ekgé%?eggﬁu?%f%%}%%% %23%%%:’%%%1 "Po%%e g?%hg‘pg%ra%@“@'

CQRaistimg ofg 021?%3‘]% ene, gf Olipcf Rl | la%oggilliilﬁ CR®  the

group, a cycl ene group, eteroc ene

met@QURS afhe 1§ a5\gne; group: and ;& helesoarylene, group; .n
QL and @ each independently represent any one

estS€l eet@dunklr orethesgroap eonsired i pg-efiza hydr ogedun above

atom a hal ogen atom and a perfluoroal kyl group; 5 X
canreps egpenidsicany apeeseteabed faom the groupgieonsistding  as
compared with the conventional technologies. That is, when
the sulfonium salt represented by the formula (2) is reacted
with a compound represented by the folleowing formula {4), a
compound represented by the following formula (5), which is
an acid generator used in chemically amplified type resist
compositions, can be produced.

{Formula 4]

A'g
wherein A' is an organic counterion; and 2 is any one
selected from the group consisting of F, Cl, Br, I, BF;, AsFg,
PFs and Cl04.

{Formula 5]

o Q@ O
e |
IR AR S TR e T
A0 Q.

wherein R; represents any one selected from the group
consisting of an alkylene group, a perfluorcalkylene group,

a cycloalkylene group, a heterocycloalkylene group, an
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of a hydrogen atom an al kyl group, a perfluoroal kyl
group, an al koxy group, a cycloal kyl group, an allyl
group, an aryl group and a heteroaryl group; A+
represents an organic counterion; 10 n is an integer
from1l to 10; and mis an integer fromO to 10. The
nmet hod of the present invention can prepare a
sul foniumsalt with a high yield, by enploying
sinplified reaction steps, and solving the problem
occurring in the 15 production processes of the
ent.L.ona h h reaction
SR T R I

es adhere e’rea " vessel during

the gm fé.cation M@%&%&eﬁqtﬁng%%we%%%g ?%%‘iﬁg selected

yield. Sinple variati'ons an IT1rcations
froﬁrﬁﬁgngrogg bBM@EEtQﬂgCQ@_th§a§b%¥ncé%5h§d o%%l en atom
those having ordinary” skill in the art, and thes

andvgr%@ffp@§r@@pk@pd@f5@§¢ions are all regarded to be
included in the scope of the present invention.

Het et eyafd ain ¢ Exanpl @se ofcther g eseph tAXeRtLAR WolhlsiReing
25 described in detail so that those skilled in the

of artydangeh9aeasi, | yrcarryylousrdie, i aveatiEonorbeweyer group,
the present invention can be naterialized in many

an yakdayi onsupnda apdibdachyiogsowhj chnaséinot ghoopt ednt aryl
t he Exanples described herein. 5

group and a hetercaryl group;

At represents an organic counterion;

n is an integer from 1 to 10; and

m is an integer from 0 to 10.

The methed of the present invention can prepare a
sulfonium salt with a high yield, by employing simplified
reaction steps, and solving the problem occurring in the
production processes of the conventional methods, such as
that reaction intermediates adhere to the reaction vessel
during the purification processes, causing a decrease in
yield.

Simple variations and modifications of the present
invention can be easily carried out by those having ordinary
skill in the art, and these variations and modifications are
all regarded to be included in the scope of the present
invention.

Hereinafter, Examples of the present invention will be

described in detailil so that those skilled in the art can
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EXAVMPLES [Exanple 1] 600 g (3.12 nol) of nethyl
2,2-dif.luo.ro-2- (fluorosulfonyl)acetate and 534.6 ¢
of (4.68 nol) of 10 cycl ohexyl net hanol were dissol ved
in 6 L of toluene, and the m xture was heated to
reflux under stirring. After 4 hours of stirring, the
reaction flask was connected to a Dean- Stark
apparatus, and methanol in the reaction mxture liquid
was renoved. Subsequently, the Dean- Stark apparatus
was 15 renoved, and the reaction liquid was heated to

§ - h _— :he, reacty canpl e
casIBf | W fop 12;¢ hours. Mhen,dhe, P%%E%%ﬁﬁn %%%f E%gsent

the solvent was renoved, and 1.5 L )

invaP% aguegls sekut ign Ofi 5 150dium gar br@&‘%re GNa2COB) , Was 41 g

added to the reaction 20 concentrate. The m Xture was

modStiddetbfor hhhedrs.arthe feactnorimexture | ioguwhd Wasmples
washed with ether, the aqueous |ayer was

desconeentiated, . and then an excess anmount of et hyl
acetate (EA) was introduced to the concentrate. The
internal tenperature was raised to about 50C, and then
the 25 mixture was stirred for 6 hours. Any insol uble

EXAMINgEganic 20 salt was renoved by filtration, and
crystallization was induced by concentrating ethyl
adé@f® .l eTHd solid obtained in the formof crystals

was dried in a vacuum and the structure of the solid
w&$ Cconfd rmed3by?' H KWR) 5 THe soh¢thwhs sdbpedt 84uppo-2-

dayin%‘and filtration, and
(fluorcsulfonyl)acetate and 534.6 g of {(4.68 mol) of

cyclohexylmethanol were dissolved in 6 L of toluene, and the
mixture was heated to reflux under stirring. After 4 hours
of stirring, the reaction flask was connected to a Dean-
Stark apparatus, and methanol in the reaction mixture liquid
was removed. Subsequently, the Dean-Stark apparatus was
removed, and the reaction liquid was heated to reflux for 12
hours.

When the reaction was completed, the solvent was
removed, and 1.5 L (4.25 mol} of a 30% aqueous solution of
scedium carbonate {(Na,C0O3) was added to the reaction
concentrate. The mixture was stirred for 5 hours.

The reaction mixture liguid was washed with ether, the
aqueous layer was concentrated, and then an excess amount of
ethyl acetate (EA) was introduced to the concentrate. The
internal temperature was raised to about 50°C, and then the

mixture was stirred for 6 hours. Any insoluble inorganic
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thus 744 g (yield 81% of 2-(cyclohexyl nmethoxy)-1, 1-

di fl uor o- 2- oxoet hanesul f onat e was obt ai ned. 1H NWVR

(di met hyl sul f oxi de-d6, internal standard:

tetramethyl silane): (ppm 4.01(d, 2H), 1.66(m 6H),

0.81- 10 1.27(m 5H) [Reaction scheme 1] GHO OO 0O

Otoluene ' F G 1) -MeOH Na+ "0' F O- F 2) Na2CXB F

[ Exanmpl e 2] 600 g (3.12 nol) of methyl 2,2-difluoro-2-

15 (fluorosul fonyl)acetate and 591 g (4.6 nol) of

bi cyc. | o[ 2. 2. 1] hept an- 2-yl net hanol were dissolve? in 6
t ol yeng, 4 and t n e t.o, refl.ux

Saltnﬁ@?s g%lrrlﬁb %%ft@§lgghg%?g o?§§?|r§g£%¥ jg-at1on  was

indﬁ@@&tb?n E%@%%LW%%ln @Eﬁ?ﬁHEéékékébanTﬁ%aS%lLd obtained

apparatu and netha the 20 reaction mxtu

in lirgui gowas semeved. ;Subseguentliyvqg thg aDe%Bc gﬁfk and the
apparatus was renoved, and the reaction |iqui

strheated &0 tEé'@dif@rwég honr srmdMien, theygact i on was
conpl eted, the solvent was 21 renoved, and 1.5 L

(4125 pol)dofvaa 30% pqueoustsolutiieny ofnd sedidMtion, and

carbonate (Na2CO3) was added to the reaction
thugonddrtrag e. (Fheldi xtire wast st i2r-rlegdflahex howtsoxhe 1, 1-

reaction mxture liquid was washed with ether, the
difluoro~2~oxoethanesulfonate was obtained.

Y -NMR (dimethyl sulfoxide-dg, internal standard:

tetramethylsilane): (ppm) 4,01(d, 2H), 1.66(m, 6H), 0.81-
1.27(m, 5H)

[Reaction scheme 1]

OH
00 O O/\ 00§
N toluene S
-5 ~ 1) -MeOH Na+ "0~ o]
F e 0O . F

e 2) Na,CO, ) F

[Example 2]

600 g {3.12 mol) of methyl 2,2~difluoro-2-
{(fluorcsulfonyllacetate and 591 g (4.6 mol) of
bicyclo[2.2.11heptan-2-ylmethanol were dissolved in 6 I, of
toluene, and the solution was heated to reflux under
stirring. After 4 hours of stirring, the reaction flask was
connected to a Dean-Stark apparatus, and methanol in the
reaction mixture liquid was removed. Subsequently, the
Dean-Stark apparatus was removed, and the reaction liguid
was heated to reflux for 12 hours.

When the reaction was completed, the solvent was
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5 aqueous | ayer was concentrated, and then an excess
anount of ethyl acetate (EA) was introduced to the
concentrate. The internal tenperature was raised to
about 50C, and then the mxture was stirred for 6

hours. Any insoluble inorganic salt was renoved by
filtration, and crystallization was 10 i nduced by

concentrating ethyl acetate. The solid obtained in
the formof crystals was dried in a vacuum and the
structure of the solid was confirmed by 'H NVR The

rem é&d as §UQJ%Ft J%g @ég.ngfagplﬂjlééﬁ%%%ﬂ% gggution of

us 784.8 sodium :
eodﬁﬁﬁcy9595gn§t%]he e?@I??leEﬁboxgadé 1N%§fké%g%£§reaction

oxoet hanesu. | fonat e was obt al ned.

conddPM a1 82- 14169%(1@121,2@ vwds GSStJ_ZrL%IC( r@or @@odr&eam ion
schene 2] HO 0 touene~ 1) MeOH Na+

-QHQ ﬁgbdiﬁﬁnpﬁﬁﬁ¥3rg lLE&@HDM%sghdgﬂé&lﬁﬁiﬂzeﬂﬁé} the
of nmethyl 2,2-difluoro-2- (fluorosulfonyl)acetate and

aquéﬂhbgﬂd%bﬁﬁmﬂ@ldo@ée@@ﬁéyéd 22nal eohol sMesecdissghyedr of

in 10 mM of toluene, and the solution was heated to
ethylef taxtaneenE8) i asngindfd@ucdd hour shef concentrate. The
internal temperature was raised to about 50°C, and then the
mixture was stirred for 6 hours. Any insoluble incrganic
salt was removed by filtration, and c¢rystallization was
induced by concentrating ethyl acetate. The solid obtained
in the form of crystals was dried in a wvacuum, and the
structure of the solid was confirmed by *H~NMR.

The solid was subjected to drying and filtration, and
thus 784.8 g (yvield 82.8%) of sodium 2~
(bicyclof2.2.1l]lheptan-2-ylmethoxy)-1, l-difluoro~2-~
oxoethanesulfonate was obtained.

'H-NMR  (CDsCN):  (ppm) 3.82-4.91(m, 2H), 0.65-2.31(m
11H)

[Reaction scheme 2]

o OH 00 O
00 T
N\ toluene S

.S ~ 1) -MeOH Na+ "0~ 0
F . O . F

E 2) Na,CO,4 F

[Example 3]
600 g (3.12 mol) of methyl Z2,2-difiuocro-2-

(fluorosulfonyl)acetate and 504 g ({4.66 mol) of benzyl
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stirring, the reaction flask was connected to a

Dean- Stark apparatus, and nethanol in the reaction

m xture liquid was 5 renoved. Subsequently, the
Dean- St ark apparatus was renoved, and the reaction
liquid was heated to reflux for 12 hours. When the
reacti on was conpl eted, the solvent was renoved, and
1.5 L (4.25 nmol) of a 30% aqueous sol ution of sodium
carbonate (Na2CO3) was added to the reaction 10
concentrate. The m xture was stirred for 5 hours. The

alcéﬁ@ft%ngnh§595§vggqyﬁdlwaﬁl %hggéﬂ%hg e%%%rth%h%olution

aqueous | ayer was concentrat ed, €h an excess

was AR Of et hyFiacetate ( EA) s was LNt roduced tg Hhﬁgxs of

concentrate. The internal tenperature was raise

sti2boMd, S0ke andidien the,did Mhxtuewescstivsed fRL6stark
hours. Any insoluble inorganic salt was renoved by

appdtdttali and andrenyst ald i zati 0BaWRS onl NAUEEEr- DY 1 iquid was
concentrating ethyl acetate. The solid obtained in

remdhed f or ubkequystals was Oebkedstara uvaedubruadndakheemoved,
structure of the solid was confirmed by 'H NVR 20 The
and sohé drevast subj etqet twa driygaigedand fid frat i o Bhdhours.
thus 765 g (yield 85% of sodium 2-(benzoyl oxy)-1, 1-
difHaror o-12: oxoet tianesul fanat eomakeobt ai nede 1HoANVRNL  was
(di met hyl sul foxide-d6, internal standard:
remgedameifyllsidl dane)d . {1ppgll7. 4i(m BR) , aques, sgHpt2en of
[ Reaction Scheme 3] 23 OOH 0 OO o toluene ~ | .
sodium carbonate {(Na.C0O3) was added to the reaction
concentrate. The mixture was stirred for 5 hours.

The reaction mixture liquid was washed with ether, the
aqueous layer was concentrated, and then an excess amount of
ethyl acetate (EA) was introduced to the concentrate. The
internal temperature was raised to about 50°C, and then the
mixture was stirred for 6 hours. Any insoluble inorganic
salt was removed by filtration, and crystallization was
induced by concentrating ethyl acetate. The solid obtained
in the form of crystals was dried in a wvacuum, and the
structure of the solid was confirmed by 'H-NMR.

The seclid was subjected to drying and filtration, and
thus 765 g (yield 85%) of sodium 2-(benzoyloxy)-1,1-
diflucro-Z-oxoethanesulfonate was obtained.

"H-NMR (dimethyl sulfoxide-ds, internal standard:
tetramethylsilane): (ppm) 7.41(m, 5H), 4.82(s, 2H)

[Reaction Scheme 3]
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FO 1) -MeOH Na+ -OSOF F 2) Na2C3 F F I/
[ Conparative Exanple] (1) 750 g of water was
i ntroduced to 300 g of nethyl
2,2-difluo.ro-2-(fluorosul fonyl)acetate, and while the
5 mxture was stirred, a 30% aqueous sol ution of
sodi um hydr oxi de was sl owWy added dropwi se to the
m xture. Subsequently, the m xture was heated to
reflux for 3 hours wunder stirring. After the reaction
m xture was cooled, the reaction mxture |iquid was
neutral i zed us goncentr at ed 10 hydrochloric acid,
o endot he rean 91 xture |iquidOnds C%oncent rated to
in 416 §-of tolusdieum s
1gor ordeRnesul f d¥et &(c talhi ng i hor gani c
yi ql)@:agaggq purity: 60%. (2) 100 g sodi um
i fl uordnethanesul fonate 15 (purity:~"60% and
7§ brfa Ricye |5:0d1211] hept an- 2-yl met hanol  were
di ssolved in 0.5 L of dichloroethane (DCE), and 37 ¢
of(1)p-t®b ugnesul fente aeisd, i P AsPHenascadded d oot h@etrnyl
solution. Subsequently, the reaction m xture was
2, 2heaf agh t@-1-ef f Lixo forul Soiply Sce2btdhe maxtiur e wiasl e the
concentrated to renove dichl oroethane, and then 0.5 L
mixipfracetani tatileraps addedd % hertamusTheoleswhnt | BF sodium
m xture was stirred. The stirred m xture was filtered
hydiard. donceatr atsddw land adiisd 26 dgopyiiekd: 7% tind Rdxture.
sodi um
Subgeqiieily o] Rhe. 1iképran- 2y . haetddxyp- Lekldif | imr 03 2hours

213

under stirring. After the reaction mixture was cooled, the
reaction mixture liquid was neutralized using concentrated
hydrochloric acid, and the reaction mixture ligquid was
concentrated to obtain 416 g of sodium
carboxydifluorcemethanesulfonate (containing inorganic salts,
vield: 75%, purity: 60%).

{2} 100 g of sodium carboxydifluoromethanesulfonate
(purity: €0%) and 76 g of bicyclol2.2.1]heptan-2-yimethanol
were dissclved in 0.5 L of dichleroethane (DCE), and 37 g of
p-toluenesulfcnic acid, p-TsOH) was added to the solution.
Subsequently, the reaction mixture was heated to reflux for
5 hours.

The mixture was concentrated te remove dichleroethane,

and then 0.5 L. of acetonitrile was added thereto, The

resulting mixture was stirred,. The stirred mixture was

o\e

filtered and concentrated, and thus 26 g (yield: 27%) of

24
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oxoet hanesul fonat e was obt ai ned. [Reaction schene 4]
PIO)h) OO0 1) NaOHO OP-TsOHOO 11 F-S, Nat+ ,O0 S

, Na+ OS 11 OF O2) canc.HG OF OH[)CF OF O~ [ )
2 -2 2 5 The yields of the sulfoniumsalt produced in
the Exanples 1 to 3 and the Conparative Exanple are
presented in the followng Table 1. [Table 1] Exanple
1. Exanple 2 Exanple 3 Conparative Exanple No. of 0
001 purification processes No. of | 1 1 2

reaction steps Overall yield 81 82.8 85 20 3 ('a)

Sodlbﬁld o2 (1h1 Qiﬂ§gg®l @ A&Q &J} Oro—7-
aré% g&?

case of can e éee

oxoébﬁén&gﬁlESQQ%EOQ%?y§$ga§ﬁe&he second step indicated

has mar ke decreased, and therefore, the

ovetal bt ybel geiofne 4]
MO ™
O O [iEJ O O

o
1) NaOH p-TsOH

#*c’lwa/ HNaoH Na+.0w§xc,j N k— O"%‘C’ﬂ“o/“*

8¢ 7} conc HC! 5e DCE 5 [:Ej

O

The yields of the sulfonium salt produced in the
Examples 1 to 3 and the Comparative Example are presented in

the following Table 1.

[Table 1]
Example 1 Exanple 2 Example 3 Comparative
Example
No. of |0 0 0 1
purification
processes
No. of {1 1 1 2
reaction
steps
Overall yield ]| 81 82.8 85 20.3
(%)
Yield at each | - - - (1) 75
step (%) (zy 27

In the case of the Comparative Example, 1t can be seen
that the reaction yield at the second step indicated by (2)
has markedly decreased, and therefore, the overall yield of
the Comparative Example has dropped to 20.3%. On  the
contrary, in the Ezxamples 1 to 3 of the present invention
which do not employ any purification processes, the reaction
process has been simplified with the number of reaction
steps reduced to one-step. Thus, it can be seen that since

the product does not go through purification processes, the
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the Conparative Exanple has dropped to 20.30. On the

contrary, in the Exanples 1 to 3 of the present

i nvention which do not enploy any purification

processes, the reaction 15 process has been sinplified

with the nunber of reaction steps reduced to

one-step. Thus, it can be seen that since the product

does not go through purification processes, the 25

reaction is made sinpler, and the yield is al so

i ncreased. Specifically, while the overall reaction

e %in arative t he overal

reagﬁ &9 ig %gdg l%pIQF’hInE {QGS&@Q £§ o 1nc%ﬁ?§ﬁé

Feact i on
2 8596 | o
aggcrlgpion:%ﬁ pre'%rabl% g;gﬁ%ﬂgr?e§ch%8§ %eé?gogggzo 3%
in Et'?@ @61@5&9&ié}‘&eﬁ%éﬂﬁlgas%H@er@EQde%abElogeg%hd is as

but the scope of rights o he present 1 nvention is

hlgﬁobs'ﬂi@?dﬁg B9 Re1lel M tedot st hesep Mo vari atdongss ip

and 10 nodifications of the present invention that nmay
Exafglévgde by those skilled in the art based on the

basi ¢ concept of the invention as defined by the

f dHeow fgred@im®s, akserbelkang tamrftherscopendé rieghtglary

of the present invention. 15 26 WHAT IS CLAIMED | S: 1.
enbddiredinos Hdr tpgreeparengna sifartiium sabt, begonpsisi hged in

5 addi ng a compound represented by the foll ow ng
detdormupbat the scope of rights of the present invention is

not intended to be limited to these. Many wvariations and
modifications o©of the present invention that may be made by
those skilled in the art based on the basic concept of the
invention as defined by the following claims, also belong to

the scope of rights of the present invention.

26
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(2) to a conpound represented by the follow ng fornula
(1) and subjecting the conpounds to a
trans-esterification reaction to produce a reaction

i nternedi ate; and adding an inorganic salt to the
reaction internediate 10 and subjecting the conpounds
to a substitution reaction to produce a conpound
represented by the following formula (3): [Fornula 1]
QQ 0 OS-_c~c~_ O--R1 R @ [Fornula 2] 15

HO- (R3)mX [Formula 3] Il (BII - ]--C.. -O-{-R3 -X
to.(2 wherein in the f I 1) t 3
WHA?%P%ngfééﬁ%%cﬁscz erein in the formulas (1) to (3)

i ndependent|ly represent any one
sel ected 27 fromthe group consisting of a hal ogen
atom a hydroxyl group, a carboxyl group, a nitrile

grioup. am al gefyde OrouP, oA0,EPOKY 9LOUDs . AR, ﬁ@m}{' salt,
group, a cycloal kyl. group, et erocycl oa group,

com@hi & ¥&: group and a heteroaryl 5 group;

adding a compound represented by the following formula
(2} to a compound represented by the following formula (1)
and subjecting the compounds to a trans-esterification
reaction to produce a reaction intermediate; and

adding an inorganic salt to the reaction intermediate
and subjecting the compounds to a substitution reaction to

produce a compound represented by the following formula (3):

[Formula 1}

o
I

=5

o

]

e

O O— 0

R 2
[Formula 2]

HO- (RB) m_X

[Formula 3]

I
::sm+%] cwmomﬁﬂgﬁx
MYO  Q,

wherein in the formulas (1) to (3),

Ri and R; each independently represent any one selected

27
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R3 represents any one selected fromthe group
consisting of an al kyl ene group, a perfluoroal kyl ene
group, a cycloal kyl ene group, a heterocycl oal kyl ene
group, an arylene group and a heteroaryl ene group; 10
Q and @ each independently represent any one
selected fromthe group consisting of a hydrogen
atom a hal ogen atom and a perfluoroal kyl group; X
represents any one selected fromthe group consisting
of a hydrogen atom an al kyl group, a perfluoroal kyl

frongr %W?s cﬁ}és%g?” c%nks%%ycﬁgqf“Bf } g%;éll%?t lﬁyl at OUD %ydmoxyl

eroary group

grodg?praesfé‘ﬁéow)&ﬁ&o%ﬁ'e?cx% HS EBS g}gp?g gg,a& ngup,

rum rum ass

an @MPxy Brbspan bﬂtegﬁkgiro éuﬁo 10; c%QQO%QK”U'SgQBup a

i nt eger from 0 e nethod for preparing a

netStldpnidimsal t acsey,di ng e Al aigRclho Wﬁﬁﬁe'ﬁ thetercaryl
al cohol produced as a side product of the

grodgans-esterification reaction in the first reaction
25 step is renoved. 28 3. The nethod for preparing a
sihf papuarsats acgoocdengelbotebafvd, twbegebopt bénsisting
inorganic salt is the carbonate or hydrogen carbonate

of ofina netkallesel ecyedupr oma hepgrodliperbatbnsesti ngirofup, a
Li, Na, Kand Ag. 4. The nmethod for preparing a

cyclad foniam saiauracccoriddirgrotoc tdal by lenahereim, Xan saapyene
one selected fromthe group

group and a hetercarylene group;

Q1 and Q; each independently represent any one selected
from the group censisting of a hydrogen atom, a halogen atom
and a perflucroalkyl group:

X represents any cne selected from the group consisting
of a hydrogen atom, an alkyl group, a perfluorocalkyl group,
an alkoxy group, a cycloalkyl group, an allyl group, an aryl
group and a hetercaryl group;

M represents any one selected from the group consisting
of lithium (Li), sodium (Na), potassium (K) and silver (Ag);

n is an integer from 1 to 10; and

m is an integer from 0 to 10.

2. The method for preparing a sulfonium salt according
to claim 1, wherein the alcohol produced as a side product
of the trans-esterification reaction in the first reaction

step is removed.
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consi sting of an adamantyl group, a norbornyl group, a
10 cycl oal kyl group, a heterocycl oal kyl group, an aryl
group and a heteroaryl group. 5. A sulfoniumsalt
prepared by the nethod for preparing a sulfoniumsalt
according to any one of clains 1 15 to 4. 29

3. The method for preparing a sulfonium salt according
to ¢laim 1, wherein the inorganic salt is the carbonate or
hydrogen carbonate of a metal selected from the group

consisting of Li, Na, K and Ag.

4. The method for preparing a sulfonium salt accerding
toe claim 1, wherein X 1s any one selected from the group
consisting of an adamantyl group, a norbornyl group, a
cycloalkyl group, & heterccycloalkyl group, an aryl group

and a heterocaryl group.
5. A sulfonium salt prepared by the method for

preparing a sulfonium salt according to any one of claims 1

to 4.
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