METHOD FOR PREPARI NG A SALT AND A SALT PREPARED BY THE SAME BACKGROUND OF
THE I NVENTION 51. Field of the Invention The present invention
relates to a nethod for preparing asalt, and asalt prepared by the

met hod. More particularly, the invention relates to a nethod for preparing
asalt, by which a 10 salt that is an internmediate mainly used in the
production of acid generators or the |ike, can be synthesized in |arge
guantities at high yields through sinplified preparation processes, and
asalt prepared by the nmethod. 2. Description of the Related Art 15As
generations pass by, there has been a demand for higher resolution
photoresists in the field of fine processingofsem conductorsorthelikeusing
phot ol i t hography. Chem cally anplified type photoresist conmpositions that
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generators. I'n order e a resi st having i ncreased resol
desired properties, various types of acid generators have been invented so
far. As an acid generator used in chemcally anplified resist

conposi tions, for exanpl gackereanpPatentizARRLEGALHAN
5 1. FField of the Invention

The present invention relates to a method for preparing

a salt, and a salt prepared by the
method. More particularly, the invention relates to a
method for preparing a salt, by which a

10 salt that is an intermediate mainly used in the production
of acid generators or the like, can be synthesized in large
quantities at high yields through simplified preparation
processes, and & salt prepared by the method.

2. Description of the Related Art

15 As generations pass Dby, 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

20 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

25 No. 10-2006-0104564 (hereinafter, referred to as "Patent



25No. 10-2006- 0104564 (hereinafter, referred to as "Patent Docunent 1")

di scl oses an acid generator represented by the following formula (A):

[ Formula A] 91 A+ -03S-C3CQ2(CH2)n @ 5 wherein ring X is a nonocyclic or
bi cyclic hydrocarbon group having 3 to 30 carbon atons, and the ring X is
unsubstituted, or substituted with an alkyl group having 1 to 6 carbon
atons, an al kenyl group having 2 to 6 carbon atons, an al koxy group havi ng
2 to 6 carbon atons or a perfluoroal kyl 10 group having 1 to 4 carbon atons
at one or nore positions on the ring; QL and @ each i ndependently
represent a fluorine atomor a perfluoroai kyl group having 1 to 6 carbon

atons; Aocepresents ansolgankCagountier iRheand N i S, A d nteger, f 1to
12. 15ThePat ent Docunent l1al sodi scl oses, asgf';lér? i nter ned?s%t e 6%ore tﬁéey pﬁ@%nucti on

of the atildlgener atarmuifor(exanpl e, an organi ¢ conpound represented by the
following fornula (B). Specifically, the patent docunent discloses a nethod

for preparindFarredeePlconpound of the formula (D) by 20 reacting an
al cohol conpound represented by the following formula (C) with a carboxylic
aci d compound re(gqesented by e following formula (D): [Fornmula B]

A+ ~038—<:3002(CH2)n
Qp
5 wherein 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 group having 2 to 6 carbon atoms, an
alkoxy group having 2 to 6 carbon atoms or a perfluoroalkyl

10 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 perfluoroalkyl group having 1 to 6 carbon atoms;
A" represents an organic counterion; and n is an integer
from 1 to 12.

15 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

20 reacting an alcohol compound represented by the following
formula (C) with a carboxylic acid compound represented by
the following formula (D):

[Formula B]




91 M 03S-9CO2(CH2) 11- [Formula CI HO -- (CH2)n [Formula DI 5 91
Imt+ -03s-cc02I(—| QZ) Wne?tzain inthe fornulas (B) to (D), X, 41, Q2 and n have
the sane meanings as defined above for the formula (A); and Mrepresents
lithium(Li), sodium (Na), potassium (K) or silver (Ag). 1OHere, the _
formula (D) is a product obtained in a carboxylic acid form by hydrol yzing
a conpound of the following formula (1) with a strong base such as NaCH:

[ Formul a 1]

Qq
M-+ —o3s~—c'\3002(0H2)n~®
Q;

[Formula C]

HO~(CH2)1‘1@

[Formula D]

Q
M+‘ﬂ%S~QCOj1
5 Q

wherein in the formulas (B) to (D), X, Qi, Q 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).

10 Here, the formula (D) 1is 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]
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15 wherein R; 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



15 wherein R1 and R2 each independently represent any one selected fromthe
group consisting of a halogen atom a hydroxyl group, a carboxyl group, a
nitrile group, an al dehyde group, an epoxy group, an al kyl group, a

cycl oal kyl

group;

t he product from each

group, a heterocycl oal kyl group, an aryl group and a heteroaryl
QL and 2 each independently represent any one sel ected
fromthe group consisting of a hydrogen atom a halogen atom5 and a
perfluoroal kyl group; and nis an integer from1l to 10. However,
conpound of the formula (D) is obtained through two steps of reactions,
reaction step nust be separated through separate 10

t he
and
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and a perfluoroalkyl group; and

n is an integer from 1 to 10.

However, the compound of the formula (D) 1is obtained
through two steps of reactions, and the product from each
reaction step must be separated 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 aqueous solution phase, the reaction intermediate adheres
to the reaction vessel, so that there arises a problem that
the yield drop is significant, which 1is 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 is a limit in this method to be
used in an industrial scale, and since the solubility of
carboxylic acid 1is poor, the vyield of the esterification

reaction as the second step reaction is also low. There is

the reaction internedi ate

so that there arises a problemthat 15the
yield drop i 9:skgdi D caath whidebehsehndyustebakkynundesi rabl ese Korean
Unexam ned Pat ent Application No.10-2008- 0099784 di scl oses inventions
relatedfﬁ@nbﬂy§tﬂﬁ§qﬁ cgmsisting of a hydrogen atom, a halogen atom




organi ¢ conpound and a nethod for production thereof, and 20 the docunent
suggests a nethod of obtaining crystals using a porous filmin order to
increase the yield of the first step reaction. However, there is alimt
in this nmethod to be used in an industrial scale, and since the solubility
of carboxylic acid is poor, the yield of the esterification 25 reaction as
the second step reaction is also low. There is also a problemthat the
particles of the product substance are so small that it is difficult to
filter the particles during the purification process. 5SUWARY OF THE

I NVENTI ON, 3 Ji%gvfreggnt i nvention has been made in view of such

ci rcunstances, Hnd 19" i §"ah SBfedte i dlss i tivert® orrpdupk owiide tanwet hod f or
prepari a sal i unl.i ke the conventional methods that are achieved
in tmo-gg% S?eﬁ£%%ggt?§%§,Jéhp}%yng%FEHﬁEe&Onu%b%Wa%fth%a@ﬁk@ﬁCéE@ps to
enhanceq henyiehd ﬁﬁriﬁfc§@i£ns rgég as an internediate for the acid
generator, and enables [arge-sc te sy%theses W t hout requiring separation
by purification of the product substance at each reaction step. Iglt is
anot her object of the present invention to provide asalt prepared by the
met hod for preparing asal tydeagyi BedrapoygyrBRH&F DESCRI PTI ON OF THE

DRAW NGS 20Fig. 1 is a nuclear magnetic resonance spectrumof the salt

produced acddwedi mgesenExamplentliof hhe WRsenhabBveM i 90ey of such
circumstances, and it is an object of the invention to
provide a method for preparing a salt, which,
unlike the conventional methods that are achieved in two-

10 Step reactions, employs a reduced number of reaction steps
to enhance the vyield of the 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.

15 It is another object of the present invention to
provide a salt prepared by the method for
preparing a salt described above.

BRIEF DESCRIPTION OF THE DRAWINGS
20 Fig. 1 is a nuclear magnetic resonance spectrum of the
salt produced according to Example 1 of the
present invention;
Fig. 2 is a nuclear magnetic resonance spectrum of the

salt produced according to Example 2 of the

25 present invention; and



Fig. 2 is a nuclear magnetic resonance spectrum of the salt produced
according to Exanple 2 of the 25 present invention; and Fig. 3is a

nucl ear magnetic resonance spectrum of the salt produced according to
Exanpl e 3 of the present invention. 5DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Hereinafter, the present invention will 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 wll
be apparent to those 10 skilled in the art that the present invention

definitely imn %qu§s varlgﬂs modi fications and nodifications, and the
present invention |s not ﬁ%gﬁaeHEQSeEéchﬁﬁ%9&§WQ§t%ﬁ?@%@#ﬁﬂQﬁyﬁhe

enbodi ments expl ai iy h&{ C{ K e conpounds or substituents as used
herein may 15 be unsu iU §58§ 't ed° uhKesE 18t abedobt ek se.

Here, the d&rim i suhstidut ed” neans that a hydrogen atom of the conpound or
substituent is substituted by any one selected fromthe group consisting a
hal ogen atom a hydroxyl group, a carboxyl group, a nitrile group, a cyano
20 group, an al dehyde group, an epoxy group, an al kyl group, a

perf | uoroal kyl grmus;reetysr Qxy ab ey | prafrOURE R I PalKYls 9roup, a
het erocycl oal kyl group, an al koxy group, an allyl group, a benzyl group an

aryl group,Harheneanryltgeo@mesdﬁtli@&bﬁ@iohh%ﬁqqfH@“Hé%ﬁgﬁqgg
t hereof . 25Unl ess stated otherw se, the "hal ogen atonf as use Jhereln
neans 8ff2dhe ¥ olrheél edtetk f hemitbe cgradup rgonsk s11 ng nof 4 ugkine,,
chl orine, brom ne and i odi ne. Unl ess stated ot herw se, the

"perfIUBFSQIHyﬁfgpéﬁﬁenﬁsJugéﬂﬁheHE|nsneam$aanedahkyy gaeupy haw a part
e

or all of 5 t he, hydrogen atons substituted by fluorine.
ut the invention. However, it will be apparent to those

10 skilled in the art that the present invention definitely
includes various modifications and modifications, and the
present invention is not intended to be limited to the
exemplary embodiments explained herein.

All of the compounds or substituents as used herein may

15 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

20 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, a heterocaryl group,
derivatives thereof and combinations thereof,

25 Unless stated otherwise, the "halogen atom" as used



Unl ess stated otherw se, the "heterocycloal kyl group” O "heteroaryi group”
as used herein means a "cycloal kyl group” or "aryl group” containing 1 to 3
het eroatons sel ected fromthe group consisting of nitrogen (N), oxygen
10(0), sulfur (S) and phosphorus (P) within one ring, wth thg ot her aton§
in the ring being carbon atoms. Unless stated otherw se, the "alkyl group
as used herein neans a |linear or branched al kyl group having 1 to 30 carbon
atons; the "allyl group” as used herein nmeans a 15 linear or branched allyl

group having 2 to 30 carbon atons; the "perfluoroal kyl group” as used
herein neans a 11 ear or branched perfluoroal kyl group having 1 to 30
carbon acomsn mkencychoalrylagmoupil as: dised-dereid gf@cﬁjb@ G ¥ O KV
group having 3 to 30 carbon atons; the "heterocycloal kyl 20 group” ‘as used
herei n péafduarheter obyolrdakkybrgmiup Bavi ngd2nyo 30 carbon atons; and the
“aryl group” means an aryl group having 6 to 30 carbon atoms. The "al kyl ene
group" as usédl heseistamedns @ndiwiesr, othbr dpehéduairkylepe gieup'haw ng
used herein means an "alkyl group" having a part or all of
5 the hydrogen atoms substituted by fluorine.
Unless stated otherwise, the "heterocycloalkyl group"
or "heteroaryl group" as used herein means a "cycloalkyl
group" or ‘"aryl group" containing 1 to 3 heteroatoms
selected from the group consisting of nitrogen (N), oxygen
10 (0), sulfur (S) and rhosphorus (P) within one ring, with the
other atoms in 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 "allyl group" as used herein means a
15 linear or branched allyl group having 2 to 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
20 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 "perfluorocalkylene group" as used

25 herein means a linear or branched perfluorocalkylene group



1 to 30 carbon atons; the "perfluoroal kyl ene group” as used 25 herein neans
a linear or branched perfluoroal kyl ene group having 1 to 30 carbon atons;

t he "cycl oai kyl ene group” as used herein neans a cycl oal kyl ene group havi ng
3 to 30 carbon atons; the "heterocycl oal kyl ene group” as used herei n neans
a heterocycl oal kyl ene group having 2 to 30 carbon 5 atons; and the "aryl ene
group" as used herein neans an arylene group having 6 to 30 carbon atons.
Unl ess stated otherw se, the "norbornyl group” as used herein neans a
nonocyclic or polycyclic norbornyl group having 7 to 30 carbon atons; and

the "a | .group”, as 10 used herein neans an adamantyl group having 10
to 30 g@$%2h¥aﬁbn§9 ACcor i MY t BEHS enbE&i menic bia kel gresenpuphvent i on

e e R 8 LIRS L R L L el conbe |
Expl ai red Thes o ad For - BECBaP G TagaIY TPt HEDHPeogt CFRGORE oAt 5
o oceseae, Nl 1 ket he Lamiont Snel ot hode. (HAL Feqa rE puld 1 Feabhen
probessesomad; eanfu stteR. Howevehe theymthad w Ll b eef(epir?l r1r]n(:"eda’nsWi <tarr1] the
first step and the second step divided for the reader”s

arylene group having 6 to 30 carbon atoms.

Unless stated otherwise, the "norbornyl group" as used
herein means a monocyclic or polycyclic norbornyl group
having 7 to 30 carbon atoms; and the "adamantyl group" as

10 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 salt,
in which a salt can be produced with a high yield

15 through reduced reaction steps and simplified production
processes. Hereinafter, the method for preparing a
salt will be explained.

The method for preparing a salt of the
present invention is actually carried out in a one-step

20 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

convenience.

25 The method for preparing a salt includes a



conveni ence. 25The nethod for preparing asalt includes a first step of
addi ng a conpound represented by the follow ng formula (2) to a conpound
represented by the followi ng formula (1) and subjecting the conpounds to a
transesterification reaction to produce a reaction internediate; 5 and a
second step of adding an inorganic salt to the reaction internediate and
subj ecting the conpounds to a substitution reaction to produce a conpound
represented by the following formula (3). [Fornula 1] [ Formul a 2]
[10-(k3),,-X [Formula 3] 001 O FIl Il @ 15wherein in the formnmulas (1)
to (3),

(3) first step of 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 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]

g Q O
Q= é gé] é O e Ry
' | ’ In
10 Ry @
[Formula 2]
HO=- (R3) X
[Formula 3]
G Oy O
_MM!’ {‘ 1 , %
MO Q

15 wherein in the formulas (1) to {3),
R; 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



R1 and R2 each independently represent any one selected fromthe group

consisting of a halogen atom a hydroxyl group, a carboxyl group, a nitrile

group, an al dehyde group, an epoxy group, an al kyl group, a cycl oal kyi

group, a heterocycloal kyl group, an aryl group and a heteroaryi group;

R3 represents any one selected fromthe group consisting of an al kyl ene

group, a perfluoroal kyl ene group,a 5 cycl oal kyl ene group, a

het er ocycl oal kyl ene group, an arylene group and a heteroaryl ene group;

Q and @ each independently represent any one selected fromthe group

consisting of a hydrogen atom a hal ogen atom and a perfl uoroal kyl group;

10X rephesembsyanpadnglselgectied faom thelgreupusonsist ing ft & dydfiogen

atom an al kyl group, a perfluoroal kyl group, an al koxy group, a cycl oal kyl

group, dncebly' group, an aryl group and a heteroaryl group;

represents any one selected fromthe group consisting 15o0f Li, Na, K and

Ag; n is an Rntejeresenm 12m0 A6 smikahdds faron rtregerrdummdhdios thihg

In regard to Q and 2, the hal ogen atomnmay be a fluorine atom 20In

regard o6 X2any2akRyPl§r ol G beaus etk wfsl Uaimg ldey lare i sganual kyla group

haviing 1 t 3? carbon atons, and the al kyl group may be a cycl oal kyl group,
an aﬂ@?oa Bl\igeEﬁbgFiOflﬁte& \Riettﬁ@ﬁy&rl)?lal%ﬁfé@ﬁ? WBCePspedi fardldng a

benzyl group. The _cycloal kyl .group for X may be a nonocyclic or 25
p0|yCngF%u§y3P§aFk Ft8F86%Ylgne 8co0p;

Q1 and Qz each independently represent any one selected
from the group consisting of a hydrogen atom, a halogen atom
and a perfluorocalkyl group;

10 X represents any one selected from the group consisting
of a hydrogen atom, an alkyl group, a perfluoroalkyl group,
an alkoxy group, a cycloalkyl group, an allyl group, an aryl
group and a heteroaryl group;

M represents any one selected from the group consisting

15 of Li, Na, K and Ag;

n is an integer from 1 to 10; and

m is an integer from 0 to 10.

In regard to Q1 and Qz, the halogen atom may be a
fluorine atom.

20 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 cycloalkyl group for X may be a monocyclic or

25 polycyclic cycloalkyl group.

10



In regard to X, the al kyl group, al koxy group or perfluoroal kyl group may
have at | east one or nore hydrogen atons substituted by any one sel ected
fromthe group consisting of an ether group, an ester group, a carbonyl
group, an acetal group, an epoxy group, a nitrile group, an al dehyde 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 cycl oal kyl
group, a heterocycloal kyl group, an aryl group and a heteroaryl group.
More specifically, X may be in the formof the following formulas (1-a) to
(1-h): 1-g1- heddXranhitch X5 representked byrbhe, f oamubag (drcdip t @ 1-h)
has a formin which any one hydrogen atom at any position is bonded to the
adj acenpegiféuproandyat gireast rene Haidr ogenlatem amengrt he rhy dregenat ons

constituting the ring, excluding the hydrogen atons bonded to the adjacent
group, ABY"Be 20PstbstiLedt evby 2any ome substddtgent fselecttéd f ramugche 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 monocyclic or polycyclic
hydrocarbon group having 3 to 30 carbon atoms that can be
selected from the group consisting of an adamantyl group, a

10 norbornyl group, a cycloalkyl group, a heterocycloalkyl
group, an aryl group and a heteroaryl group.

More specifically, X may be in the form of the

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

N AN £ '
} £ : - e
L“wf \wmgx <1Mmf \> iquj
I-a I-b - 1-d
l-¢
R P S S e L f, s
T j“‘\ S %T.ff‘ !ftfﬁ [w} .
L <L ' W
.o 1-f T-g 1-h
15 X which is represented by the formulas (l-a) to (1-h)

has a form in which any one hydrogen atom at any position 1is
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

20 substituted by any one substituent selected from the group

11



consi sting of an al kyl group, an al koxy group, and a hydroxyal kyl group.
Specifically, in the first step reaction, the conpound represented by the
formula (1) and the conmpound represented 5 by the formula (2) are dissolved
in a solvent, and the solution is heated to reflux and stirred, to thus
produce a reaction internediate. The sol vent may be any one sel ected
fromthe group consisting of an ester, an ether, a |lactone, a ketone, an 10
am de, an al cohol, and conbinations thereof, and any one selected fromthe
group consi sting of benzene, toluene, xylene, hal ogenated benzene, diethyl
ether, tetrahydrofuran and conbi nations thereof can be preferably used, but
the presensiismventi of i snnotlikgiendedupp benligikedyt ogthese 15,qThe refl ux
and stirring can be carried out at a tenperature of 50C to 200C for 2 to 8
hours, &amdrprefékall yrativa tenperature of 80C to 150C for 3 to 6 hours.
When the tinme and tenperature for the reflux and stirring fall in the range
menti oned abeoneslfheadordi tinordicarel prief etapl echot20ncarnhy admpdiend
trans-esterification reaction. Sinultaneously with or subsequently to the
refl ux ARBTSEEREPAQ PYaltdohoforielag(d) readt itor sicdeommodustnreamibel renoved
froma reaction mxture |iquid containing the conpound represented by the

f or ;ﬁn a”¥ 1) xd® W t He) 252 BDnpdie Lvegr esentaed sy vehé , f orndl &£1(€2) . The

renDVa|38£u%an is heated to reflux and stirred, to thus produce a

reaction intermediate.

The solvent may be any one selected from the group
consisting of an ester, an ether, a lactone, a ketone, an

10 amide, an alcohol, and combinations thereof, and any one
selected from the group consisting of benzene, toluene,
xylene, halogenated benzene, diethyl ether, tetrahydrofuran
and combinations thereof can be preferably used, but the
present invention is not intended to be limited to these.

15 The reflux and stirring can be carried out at a
temperature of 50°C to 200°C for 2 to 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

20 carry out the trans-esterification reaction.

Simultaneously with or subsequently 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

25 compound represented by the formula (2). The removal of the

12



si de product al cohol can prevent the occurrence of a reverse reaction, and
can help the reaction to proceed in the desired direction, thereby

i ncreasing the reaction yield. The renoval of al cohb] may be achi eved by
any 5 conventional nethod to renove al cohol froma mxed liquid, and in
general , al cohol can be renoved by utilizing the | ow boiling point of

al cohol, and preferably by using a Dean-Stark apparatus. However, the
present invention is not intended to be |[imted to these. 10The 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 cansbdeheavrddctoanebhol pref enablantattla temenatiye «of 804w AR0C for
10 to 13 hours. It is preferable for the reflux to be 15 achieved at a

t enper atGRETARD . t | ardi ncathe hrednges hentricaned cabove, procseer 0 conpl etely
finish the reaction, The contents of the conpound represented by the

f or mul ad¥sSan@dt Héreehpenndthepebsentiedebyinbethor nubhat (@) gaaldbe
appropriately regul ated according to the reaction conditions. 20 Wen the
conpound reptédent88OBY Lt he@F oradfah¢R) evuséwk atachimtat rayiozofy 1 to 10

relg}ive to the cogpound represented by the formula (1), the yield can be
enhanced M Ventiongt e LSRRI G nECERBEr 8d6PNER Byramefs ukiingd tlHeusol,vent is

removed, gngnaneinorganiﬁ‘%ﬁ%; is added. The mixture is 25 subjected to a
substitUtion'r §8EEF8A; AndPids e Ronpetinged r epr sséhtadnsy thike Loor nul a

Fonct s oy LR e PRUST eophi o8ROt he Artby BaRTCE QAT PAnd\ TGS foPRenthe
COWDOUH§t£§PrQﬁ£$§f§%J§{ theHé&éQ&%?'(éaé present invention is not
intended to be limited to these.

10 The reaction mixture liquid from 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 to 18 hours, and can be
heated to reflux preferably at a temperature of 80 to 150°C
for 10 to 13 hours. It is preferable for the reflux to be

15 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.

20 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

25 subjected to a substitution reaction, and thus the compound

13



SThe inorganic salt may be any conpound as long as it can provide a
nucl eophile to the reaction internediate, and may be any one of halides,

nitrates, nitrites, sulfates, 15 carbonate, barium carbonate, cobalt
carbonate, cadnm um carbonate, hydrogen carbonate, potassium 20acetate,
| ead acetate, sodiumcitrate, and the I|ike. Particularly, as the

inorganic salt, a carbonate or hydrogen carbonate of a netal selected from
the group consisting of Li, Na, K and Ag can be preferably used. The _
carbonate or hydrogen carbonate of a metal selected fromthe or KOH which
are both used in the nethods of the related art. Wien these inorganic salts
are usedeptrhecocedr riencehef fanynundesdy abke gysdnelasi s meact o+ nduced by
NaCH or KOH can be prevented, and it is not necessary to carry out the 5
react i oANFATARJAGUEOUS Sblatd oat phase Simce Na@H orsKOW irsanots usied
Therefore, the phenonenon of the reaction product adhering to the surface
of the FBACtIWH Sdsele apfertirhel reaetiion cahtbe sprevemied foand titus the
yield can be increased. 10The content of the inorganic salt can be
approprFSPEPV“?eéﬁpéﬁéénFﬁda@&oﬁéénéémeﬂh the-reaction conditions. \Wen
the dnorganic salt is used at a nolar ratio of 1 to 5 relative to the
conpound repr&sent' @496V 1 Cne’For nitf4 €F) ,28ubSPIPAER®N a6f ¢y cempound i nto

an inorgggigrsaLt forn1£§§%é%3u?§ pref erabl y achi eved.

ovide a n e to the reaction intermediate, and
may be any one of halides, nitrates, nitrites, sulfates,
sulfites, thiosulfates, phosphates, borates, oxalates,
carbonates, hydrogen carbonates and acetates of the elements
10 of Group 1, Group 2, and Group 6 to Group 14 of the Periodic
Table. Specific examples 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
15 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

20 acetate, lead acetate, sodium citrate, and the like.
Particularly, as the inorganic salt, a carbonate or
hydrogen carbonate of a metal selected from fthe group
consisting of Li, Na, K and Ag can be preferably used. The
carbonate or hydrogen carbonate of a metal selected from the

25 group consisting of Li, Na, K and Ag is used instead of NaOH

14



Thei nor gani csal ti saddedt ot hereacti on internedi ate produced at the first
stage reaction to prepare a reaction mxture liquid, and then the m xture
is stirred to allow the reaction to proceed. The stirring may be 20 carried
out at a tenperature of 10C to 100C for 2 to 9 hours, and preferably at a
tenperature of 40C to 80C for 4 to 6 hours. Wien the stirring is carried
out wiwthin the range of tenperature and tinme nentioned above, it is
preferable fromthe viewpoint of enhancing the yield. 25The reaction

m xture liquid is then washed with a washing liquid, the liquid |ayer is
concentrated, and then an excess anount of a solvent is added to the liquid
| ayer. The Hfilkt urleicls then heat edsandist itHedne @yds nsel ublee 4norgani c sal t
is renoved therefrom and the liquid is 5 concentrated and subjected to
cryst al Rirzat i @fenThidsset Hecogmpound alepr esentietkdy dthe danmian d3)o pr oduced
in the reaction can be separated. The washing liquid that can be used
in the présemdasivierticon yrgo bes ahyrenet sehedtedidacorhyt heagli ovp camsi sti ng
10 of an ester, an ether, a |actone, a ketone, an am de, an al cohol and

combi natfBnSSt MFLVET tathd apéciti éal NPt argconer sel tet edrfyomut-hestgr oup
con isting gf hexane, heptane, benzene, toluene, Xxyiene, hal ogenated
benZene  C8thaP! difetHy|2E€{¢etS Eetrahgtr 6h@san HitFomsithadt oR§Ht Her eof can

15 be u as_the washi liquid. particular, any one selected fromthe
group c%ﬁgiEF?%g o&%ﬁéﬁggée Fh@r?gﬁéﬁpﬁﬁ€P~é€bt tHSYCE L o eredeict

, e
di chl or d nbi nat.ions thereof can be used, but the present
inventi%ﬁﬁ%ggﬁgtqghtgﬁ%eﬁuﬁ W I?ﬁiﬁgﬁftﬁe?ﬁﬁég? IFrre lsor Vent that is
added ip.gXxeess r n i the Liquid Iayer of the reaction
mixture Ii qu?d, arr%a%/ﬁbek%gm %‘%‘Fe&ye %’ct e"joln%l r %%%e%%ué’l@&%i SEitgP6F an
ester, pn-gLthet, a lactone, a ketone, an am de, an al cohol and conbi nations
thereof, and specifically, any one selected fromthe group 25 consisting of

bengene, tOhﬁﬁﬁe@o%ﬁé@@e®fh%h%ggﬂﬁhﬁgwl%ﬁ%ﬁyft can be appropriately
regulated 1in 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 Aformula (1),
substitution of the compound into an inorganic salt form may
15 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
to allow the reaction to proceed. The stirring may be
20 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 6 hours. When the stirring is carried out within the
range of temperature and time mentioned above, it is

preferable from the viewpoint of enhancing the yield.

25 The reaction mixture liquid is then washed with a

15



di ethyl ether, tetrahydrofuran and conbinations thereof can be used as the
solvent. In particular, any one selected fromthe group consisting of ethyl
acetate, diethyl ether and conbi nations thereof can be used, but the
present 5 invention is not intended to be Iimted to these. 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 fromthe viewpoint
that the solubility of the product increases. Unli ke the conventiona
net hodsyathengethiogh for preparigeg @@ sajdr of st henpegsentchnveptd on,can be
sinplified in the production processes by reducing the 15 reaction steps.
Fur t her ror excgnlsi kenche: convens bonaht neshadsewhere tpur ilfiigatd omnprocesses
are required at the end of each reaction step, the nethod of the present

i nvent i 6A®doBsxhbter edai r ehpuri hireatilonapdocessesed n tdrey mdd el af1d he
reacti on processes, and thus the problemusually occurring 20 in the
convent -BRa&PEREFhod3L tsubh ascitdierd r ddetiedoimt ernedi Bbes hihete tis t he
reaction vessel, causing yield drops, is solved in the nethod of the

pre entc?ﬂggﬂFFGE?dTﬁﬁgg PHRIBFé8dctionCpreEassbsahiensi mplepsandla so hi gh
yi el ds ey be 8btained. 25A cordingvto anot her enbodi ment of the present

i nventi on. PYHEFe TPPrOVIdEd £%ultf6ni tinieald grdpapeadpyethel metthod f or
prepari Lt described above. When thesalt prepared according to
t he netﬁ%%ggﬁoﬁh%a%r SentPRhvERtion is used, for exanple, an 5 ester
conmpound re e . the formul.a (A shown above can be produced nore
sinply and g@%§ ﬁ%gﬁégﬁyigfa?lgs Cohpardd wrth YHE coRvents omdiesent

t echnol pgi . That _i,S n the s represented by the formula (2) is
reactedpﬂﬁfﬁtéaaoﬁ% uﬁgmeglrégg%tgéi%%t$ e f%TIngnar?BPnﬁP§sﬁ C LY 10

conpoungs r gpr esent ed by the fol l gwing formula (3), which is an acid
generator used in chemcally anpﬁlfle&:tyﬁe testst cbnﬁgél?W6a§: &an be
producedi.cohol 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
15 be wused as the washing liquid. 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.
20 The solvent that is added in excess after concentrating
the liquid layer of the reaction mixture ligquid, may be any
one selected from the group consisting of an ester, an ether,
a lactone, a ketone, an amide, an alcohol and combinations
thereof, and specifically, any one selected from the group

25 consisting of benzene, toluene, xylene, halogenated benzene,

16



Formula 4] AJZ 15 wherein A* is an organic counterion; and Z is any one
gelected flonlthe group consisting of F, O, Br, I, BF4, AsF6, PF6 and 4
Ada, [Formula 5] 0 0=S4C /1'0 Q2 20 wherein R3 represents any one sel ecte
fromthe group consisting of an al kyi ene group, a perfluoroal kyl ene groug,
a cycl oal kyl ene group, a heterocycl oal kyl ene group, an arylene group and a
het er oaryl ene group; () and @ each independently represent any ong
selected fromthe group consisting of a hydrogen atom a hal ogen atom and a
perfl uoroal kyl group; 5X represents any one selected fromthe group

consi sti,ng, of .a hydrogen atom an al kyl group, a perfluoroal kyl group, an
%Eﬁ?laeéé

al koxy %% Elroai AT Gyt fwhfalayd gpebpnabnons ykhgroup and a

, A nts an organi c counterion, _
heteroaﬁglLﬂﬁgypasAth%eQ&sxﬁnm; Ingpartlcular, any one selected

from the group consisting of ethyl acetate, diethyl ether
and combinations thereof can be used, but the present
5 invention is not intended to be limited to these.

The heating and stirring can be carried out at a
temperature of 30°C to 80°C for 3 to 12 hours, and preferably
at a temperature of 40°C to 60°C for 4 to 8 hours. When the
heating and stirring is carried out in the range of

10 temperature and time mentioned above, it 1is preferable from
the viewpoint that the solubility of the product increases.

Unlike the conventional methods, the method for
preparing a salt of the present invention can be
simplified in the production processes by reducing the

15 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

20 in the conventional methods, such as that reaction
intermediates adhere to the reaction vessel, causing yield
drops, 1s solved in the method of the present invention,
Thus, the production processes are simple, and also high
yields may be obtained.

25 According to another embodiment of the present

17



10n is an integer from1l to 10; and mis an integer fromO to 10. The
nmet hod of the present invention can prepare a sulfoniumsalt with a high
yield, by enploying sinplified reaction steps, and solving the problem
occurring in the 15 production processes of the conventional nethods, such
as that reaction internediates adhere to the reaction vessel during the
purification processes, causing a decrease in yield. Sinple variations and
nodi fications of the present 20 invention can be easily carried out by
those having ordinary skill in the art, and these variations and
nodi fications, are aII regarded to be |ncluded in the scope of the present
|nvent|bﬁve”tlon' efﬁerb?néﬁ%%%idegxahpseéfgﬁlumeE@MESemtepmM@@tt@n will
be 25 d scrlb n_detail so that those skilled in the art can easily
carry out® the" %@eﬁ??oﬁr?ﬁﬁé%%g at he presentsdkvettsonileah diowmterial i zed
in many varigtions,and modi fi cations which are not linited to the Exanpl es
described herein. 5 EXAMPLES [ Exanffid 1Jprepared according to the
6009(31&;ﬂgk)og%eqn%£Zp%eg%%Iuolnvent££éuggo%yln?ny%%?c%;gifjﬁgd 534.6 ¢
of (4. 68 nol ) of ple, an

5 ester compound represented by the formula (A) shown above

can be produced more simply and at a higher yield, as

compared with the conventional technologies. That is, when
the salt represented by the formula (2) 1is reacted
with a compound represented by the following formula (4), a
10 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'7"
15 wherein A" is an organic counterion; and 2 is any one
selected from the group consisting of F, Cl, Br, I, BFy, AsFg,

PFe¢ and C10,4.

[Formula 5]

; O
|

C— 0| Ry}

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

a cycloalkylene group, a heterocycloalkylene group, an

18



10 cycl ohexyl met hanol were dissolved 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 nmethanol in the reaction
m xture liquid was renoved. Subsequently, the Dean-Stark apparatus was 15
removed, and the reaction liquid as heated to reflux for 12 hours. Wen the
reacti on was conpl eted, the solvent was renoved, and 1.5 L (4.25 nol) of a
30% aqueous sol ution of sodi um car bonat e( Na2003) was added to the
reaction 20 concentrate. The m xture was stirred for 5 hours. The
reaction mxture liquid was washed with ether, the aqueous |ayer was

concent patédnecand dupernan aexeessoammupheotretuyl acetate (EA) was
introduced to the concentrate. The internal tenperature was raised to about

50C, and thef:thed28: nextir énvagestiénted frephréshowr SirAnY sl bl g
inorganic salt was renoved by filtration, and crystallization was induced
by concénPrattieg dto cacetiatté ngThe solHydirabteai nedbrin & hes fafan oft G ystal s
was dried in a vacuum and the structure of the solid was confirned by

1H NMVR. and @ Pepé lyerpd Livgs subjieeted to drying and filtration, and thus
74459 (yield,81% of 2-(cyclohexyl nethoxy)-1, 1-

di f I'Uor o- 2- oxoeERaRBSHF FoRAY eORAs SBhEEF id from the group consisting

H NVR( dj. pet hyl sul f oxi de- d6, i nt erpal standard: tetranethyl silane):
(ppm 4.%3?(38, @ﬁ#rogf.%e?(trﬂm'esff),a Kgh-9194P27emPH)lucroalkyl group,

an alkoxy group, a cycloalkyl group, an allyl group, an aryl
group and a heteroaryl group;

A+ represents an organic counterion;

10 n is an integer from 1 to 10; and

m is an integer from 0 to 10.

The method 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

15  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

20 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

25 described in detail so that those skilled in the art can
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[ Reaction scheme 1] 0 0 ; Fso.z OH ElCene "0- MOH 000 Na+s

2) Na2COB [ Exanple 2] 600g(3.12nol)of methyl 2, 2-dif luoro-2- 15

(fluorosul fonyli)acetate and 591 g (4.6 nol) of bicyciof2. 2. 1] _

hept an- 2-yl net hanol were dissolved in 6 L 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 nethanol in the 20
reaction mxture liquid was renoved. Subsequently, the Dean-Stark apparatus
was renoved, and the reaction liquid was heated to reflux for 12 hours.

When the reaction was conpl eted, the solvent was
easily carry out the invention. However, the present
invention can be materialized in many variations and

modifications which are not limited to the Examples

described herein.

5
EXAMPLES
[Example 1]
600 g (3.12 mol) of methyl 2,2~-difluoro-2-~

(fluorosulfonyl)acetate and ©534.6 g of (4.68 mol) of

10 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

15 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% agqueous solution of
sodium carbonate (Na,CO3) was added to the reaction

20 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

25 mixture was stirred for 6 hours. Any insoluble inorganic

20



removed, and 1.5 L (4.25 real) of a 30% aqueous sol ution of sodium
carbonate (Na2003) was added to the reaction concentrate. The m xture was
stirred for 5 hours. The reaction mxture liquid was washed with ether, the
5 aqueous | ayer was concentrated, and then an excess anount of et hyl
acetate (EA) was introduced to the concentrate. The internal tenperature
was raised to about 50C, and then the m xture was stirred for 6 hours. Any
i nsol uble inorganic salt was renoved by filtration, and crystallization was
10 i nduced by concentrating ethyl acetate. The solid obtained in the form
of crystals was dried in a vacuum and the structure of the solid was
confirmedlby WesNVRemoved The sdllitdawasnsubgeet edrio-4rying:-apd filtration,
and thus784. 8g(yi el d82. 8% of sodi unk-
15( bi cyéheépze2. MyheptrareZ=nd nethoxyly 1, dedi §taor oT8e oxpethanasuifopat e was
obt ai ned. tHNLvi R (CD3CN): (ppm 3.82-4.91(m 2H), 0.65-2.31(m 202) Na2CO3
[ Exanpl en3]tB00d(c3m 2ab| Yofvrtand 2yasdidtiat 042- £ f lwenesul f enyl )aget at e
and 504 g (4.66 nol) of benzyl al cohol were dissolved in 10 m of
t ol ueneSTaRBHRE 98| thEoAoWAS Weat ednformefll by tmderRstirring. After 4
hours of stirring, the reaction flask was connected to a Dean- Stark
appar atus, anee rrgPllléﬁoIqun t el ¢elaedi 6p Mol diquifd lwastSonenoved.
Subsequgg&lsy, 7t4h4e Dean- St ar apgoaor at us was renoved,

g ( 1 1%) of

yle 2-(cyclohexylmethoxy)-1,1-
difluoro-2-oxoethanesulfonate was obtained.

'H-NMR (dimethyl sulfoxide-ds, internal standard:

tetramethylsilane): (ppm) 4.01(d, 2H), 1.66(m, 6H), 0.81-
10 1.27 (m, 5H)

[Reaction scheme 1]

00 O g OH 00 O

\\S// toluene ‘S”\‘gl\
. < 1) -MeOH Na+ O~ 0
F \E\F 0 . E

2) Na,COy F

[Example 2]
600 g (3.12 mol) of methyl 2,2~difluoro-2-
15 (fluorosulfonyl)acetate and 591 g (4.6 mol) of
bicyclo[2.2.1]lheptan~2-ylmethanol were dissolved in 6 L 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
20 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
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and the reaction liquid was heated to reflux for 12 hours. When t he
reacti on was conpl eted, the solvent was renoved, and 1.5 L (4.25 nol) 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 reaction

m xture liquid was washed with ether, the 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
15 mi xture was stirred for 6 hours. Any insoluble inorganic salt was
renoved by filtration, and crystallization was induced by concentrating

et hyl acemaVed,ThadSGLEﬁ:@btaiﬂsdmbm)thﬁfﬂ?rﬂGQfa§&¥§%§|§o Eﬁgﬁi%%'in a
vacuum and the structure of the solid was confirmed by '"H . 20The solid
was subjedted teadibyinegeand(fiajdosati opas angdgtbys %65 gfyk el 4.85%;0f, sodi um
2- (benzoyl oxy)-1,1- difluoro-2-oxoet hanesul fonate was obt ai ned.

1- 1- NVR{ @i et hyd seil f oRvdemtl6t iiné enaal st andad deot et rigset hyl si | ane) :

(ppm 7.41(m 5H), 4.82(s, 2H) 25[Reaction Schenme 3] [ Conparative Exanpl e]
(1) 150 g ofThsate¢amason ninisduced 1tiou300 v Ofwaeidylwith ether, the
2,2-difluoro-2-(fluorosul fonyl)acetate, andwhilethe 5 m xture was stirred, a
30%aquEDURC %Dl L YoR of s sodiaamhydrexi dendashshowhy cadded dnopwisesto the
m xture. Subsequently, the m xture was heated to reflux for 3 hours under
stirri g nf t 8FStRBCT d&ét)i ot 91 ke bredwasdcool aédie tdmceactdten i Ther e
liquid was neqfralized usi ng concentrated

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
10 induced by concentrating ethyl acetate. The solid obtained
in the form of crystals was dried in a vacuum, and the
structure of the solid was confirmed by 'H-NMR.
The solid was subjected to drying and filtration, and
thus 784.83 g (yield 82.8%) of sodium 2=
15 (bicyclo[2,2o1]heptanm2~ylmethoxy)w1,1~difluor0w2~
oxoethanesulfonate was obtained.
'"H-NMR  (CDsCN) : (ppm) 3.82-4.91(m, 2H), 0.65-2.31 (m,
11H)

[Reaction scheme 2]

00 O @ o 0.0 ¢
N toluene AL

F’S\’\)LO/ 1) -MeOH Na+ "0~ o/@
; F

20 - 2) Na,CO,4 ) F

[Example 3]

600 g (3.12 mol) of methyl 2,2-difluoro-2-

(fluorosulfonyl)acetate and 504 g (4.66 mol) of benzyl
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10 hydrochloric acid, and the reaction mxture liquid was concentrated to
obtain 416 g of sodi um carboxydifl uoronet hanesul f onate (contai ni ng
inorganic salts, yield: 75% purity: 60%. (2) 100 g of sodium
car boxydi f| uoromet hanesul fonate 15 (purity: 60% and 76 g of
bi cycl o[ 2, 21] hept an- 2-yl met hanol were dissolved in 0.5 L of dichl oroethane
(DOE), and 37 g of p-toluenesulfonic acid, p-TsOH was added to the
sol ution. Subsequently, the reaction mxture was heated to reflux for 5
hours. 20The mi xture was concentrated to renove dichloroethane, and then
0.5 L of acetonitrile was added thereto. The resulting m xture was
stirredaThehstli meed niixtsureevwasnf iLlt ened rand lceneentaat ade and fhus, 26 g
(yield: 27% of sodiunR-(bicyclo[2.2, 11heptan-2-yl net hoxy)-1, 1-difi uoro- 2-
oxpet haviesul ionat@ was obtairedindReactiienischene At S5Thenyi el ds,of the
sul foniumsalt produced in the Exanples 1 to 3 and the Conparative Exanple
are pre3entednbn tthe fotdowiay Tabbe vas[ Tablredded to a Dean-Stark
apparatus, and methanol in the reaction mixture liquid was
5 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% agqueous solution of
sodium carbonate (Na,CO03) was added to the reaction

10 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

15  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 vacuum, and the
structure of the solid was confirmed by 'H-NMR.

20 The solid was subjected to drying and filtration, and
thus 765 g (yield 85%) of sodium 2-(benzoyloxy)-1,1-
difluoro-2~oxoethanesulfonate was obtained.

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

25 [Reaction Scheme 3]
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Exanpl e 1 Exanpl e 2 Exanpl e 3 ConparalLive Exanple No.of purification
processes 0 O O No.of reaction steps 1

oo O gOH 00 O
N l\ toluene Ny
F/Sﬁg o 1) -MeOH Na+ O A o@

EF 2) Na,CO, F
[Comparative Example]
(1) 750 g of water was introduced to 300 g of methyl
2,2-difluoro—2~(fluorosulfonyl)acetate, and while the
5 mixture was stirred, a 30% aqueous solution of sodium
hydroxide was slowly added dropwise to the mixture.
Subsequently, the mixture was heated to reflux for 3 hours
under stirring. After the reaction mixture was cooled, the
reaction mixture liquid was neutralized using concentrated
10 hydrochloric acid, and the reaction mixture liquid was
concentrated to obtain 416 g of sodium
carboxydifluoromethanesulfonate (containing inorganic salts,
yield: 75%, purity: 60%).
(2) 100 g of sodium carboxydifluoromethanesulfonate
15 (purity: 60%) and 76 g of bicyclo[2.2.1)heptan-2-ylmethanol
were dissolved in 0.5 L of dichlorocethane (DCE), and 37 g of
p-toluenesulfonic acid, p-TsOH) was added to the solution.

Subsequently, the reaction mixture was heated to reflux for

5 hours.

20 The mixture was concentrated to remove dichloroethane,
and then 0.5 L of acetonitrile was added thereto. The
resulting mixture was stirred. The stirred mixture was

o\

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

24



112 Overall yield (96) 81 82.8 - 85 20.3 Yield at each step(96) -
E5 (2) 27

sodium 2~(bicyclo[2,2,1]heptan—2~ylmethoxy)~l,l~difluoro~2~
oxoethanesulfonate was obtained.

[Reaction scheme 4]
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5 The vyields 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 Example 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 (%) (2) 27

In the case of the Comparative Example, 1t can be seen

10 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 Examples 1 to 3 of the present invention
which do not employ any purification processes, the reaction

15 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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In the case of the Conparative Exanple, it can be seen 10 that the reaction
yield at the second step indicated by (2) has markedly decreased, and
therefore, the overall yield of the Conparative Exanple has dropped to
20.3% On the contrary, in the Exanples 1 to 3 of the present invention

whi ch 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 reaction is made sinpler, and the yield is

al so increased. Specifically, while the overall reaction yield is

20. 3% i netheiQonparatilves Bxanpt g, ahhecoveraklareaction yielsahdsyas high as
81% in Exanple 1, 82.8% in Exanple 2, and 85% i n Exanple 3. The

f oregoi ng deswrdiptionl of, prlefer abhe exepplar ycerbodhmentsqof st he present
invention has been provided in detail, but the scope of rights of the
present 1inveat fonrasanorvei Aikemded, t ohbe olviemiatleéd rieacthesey i Maay i ¥agisat i ons
and 10 nodifications of the present invention that may be nade by those
skill ed*1%t Ré %% based=emrtite basBe.8énciept Epémphe nventd ohsas idef i ned
by the follomﬁng clainms, also belong to the scope of rights of the present

i nvent i BFATP A% SWHAT IS CLAIMED IS: 1. Method for preparing a salt,
conprising: 5badding a conmpound represented by the followwng formula (2) to
a conpound rk esE%?%%ob9gth§e§6¢PB%Fﬁ@ f otirul Bre iy rapte subgenpiiagyt he

conpounds to, a trans-esterification reaction to produce a reaction
internéﬁ%ﬁégm%ﬂﬁp of the present invention has been provided in

detail, but the scope of rights of the present invention is
not intended to be limited to these. Many wvariations and
10 modifications 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.
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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 fornmula (3): [Formula 1] OC R2 @ [Fornula 2] 15 [Fornula 3]
wherein in the formulas (1) to (3), P.1 and 112 each independently
represent any one selected fromthe group consisting of a hal ogen atom a
hydr oxyl group, a carboxyl group, a nitrile group, an al dehyde group, an
epoxy group, an al kyl group, a cycloal kyl group, a neterocycl oal kyl group,
an aryl group and a heteroaryl 5group; R3 represents any one
selected fromthe group consisting of an al kyl ene group, a

perfluo%%%hk%@ng$%®%qusa cycl oai kyl ene group, a heterocycl oal kyl ene
group, an arylene group and a heteroaryl ene group; 10Q and @ each

i ndependently represent any one sel ected

1. Method for preparing a salt, comprising:

5 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
10 and subjecting the compounds to a substitution reaction to
produce a compound represented by the following formula (3):

[Formula 1]
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[Formula 2]
15 HO- (R3)m_x

[Formula 3]
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wherein in the formulas (1) to (3),

R; and R; each independently represent any one selected
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fromthe group consisting of a hydrogen atom a hal ogen atom and a

per fl uoroal kyl group; X represents any one selected fromthe group
consi sting of a hydrogen atom an al kyl group, a perfluoroal kyi group, 15
an al koxy group, a cycloal kyl group, an allyi group, an aryl group and a
het eroaryl group; Mrepresents any one selected fromthe group consisting
of lithium(Li), sodium (Na), potassium (K) and silver (Ag); is an integer
from1l to 10; and 20mis an integer fromO to 10. 2. Method for preparing a

salt according to claim1, wherein the al cohol produced as a side
product of the transesterification reaction in the first reaction step is
25 renoved. od for preparing._a salt according to claiml1,
wherelnffﬁglIEa?géﬁﬁﬁqéappns§Sﬁﬁégta?ﬁoﬁ%t@aépgﬁ?dr%@ﬁﬁ'cé%b natexst a
metal s I ed fromthe grou onsistin 5Li .
Met hod ﬂepafﬁﬁﬁxgqéaﬁFTaéﬁofﬁl?if %ﬁ%ﬂ%ﬁ%ﬁﬁ. %ﬁegégﬂh&§gsg589pone

ngﬁgfeg cycgh&?kygg Cogﬁls%igg%ef% oaI C¥g%%Lg%pi ag?§?g8;2%L and a
heteroaﬁﬂté¥a@ﬁ%loalkyl group, an aryl group and a heteroaryl
5 group;
Rs represents any one selected from the group consisting
of an alkylene group, a perfluoroalkylene group, a
cycloalkylene group, a heterocycloalkylene group, an arylene
group and a heteroarylene group;

10 Q1 and Q; each independently represent any one selected
from the group consisting of a hydrogen atom, a halogen atom
and a perfluoroalkyl group;

X represents any one selected from the group consisting
of a hydrogen atom, an alkyl group, a perfluoroalkyl group,

15 an alkoxy group, a cycloalkyl group, an allyl group, an aryl
group and a heteroaryl 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

20 m is an integer from 0 to 10.

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

25 removed.
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3. Method for preparing a salt according to claim 1,
wherein the inorganic salt 1is the carbonate or hydrogen
carbonate of a metal selected from the group consisting of

Li, Na, K and Ag.

4. Method for preparing a salt according to claim 1,
wherein X 1is any one selected from the group consisting of
an adamantyl group, a norbornyl group, a cycloalkyl group, a

heterocycloalkyl group, an aryl group and a heteroaryl group.
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