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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

HROEE R SR hONAE, O heS, 0 WA At onse

sulfonlun1salt pr gggggyBQh% %Q&% 2. Descrlptlon

of the Related Art enera i Ohs "pass by, there
has been a demand f or hlgher resol uti on photoresists
inthe field of fine processing of sem conductors or

the Iike using:x@htohib hography:nEhem&al |y anplified

type photoresist conpositions that have been

1. develapsed tR=respPensecHo such a 20 demand, contain
acid generators. In order to produce a resist having

| reaseds$iesoluyéoni andrdesteedrpr apakthes, fovabir@gSiring
types of acid generators have been invented so far.
a srorfexanpl eallapanese pen:lmird Hat entl tApphésaté@n No. the
2006- 257078 (hereinafter, referred to as "Patent
netiDodunentMo2s Partshovs: rdly  acictiegeherahdionepresemded to  a
by the following 1 fornula (A): [Formula Al
method for preparing a sulfonium 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. Description of the Related Art
As generaticns 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.
For example, Japanese Open-Laid Patent Application No.

2006-257078 (hereinafter, referred to as "Patent Document

1") shows an acid generator represented by the following
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QL A 03S62 6CO CH2J X' wherein @ and @ each

i ndependently represent a fluorine 5 atomor a
perfluoroal kyl group having 1 to 6 carbon atoms; X
represents -OH or -Y-OH Y represents a |inear or
branched al kyl ene group having 1 to 6 carbon atons; n
represents an integer froml to 9; and A' represents
an organic counterion. The Patent Docunent 1 al so

di scl oses, as an 10 internmediate for the production
of the acid generator, for exanple, an organic

P 0 represented by the followng fornmula (B):
forﬁ%oq%nﬁﬁ‘g‘s] QL M 03S0000H @@ 15 wherein QL and Q@
ea i epdently represent a fluorine atomor a
pe???gggggl $I group having 1 to 6 carbon atons; and
Mrepresents Li, Na, Kor Ag. In the Exanples of the

Patent@ cunment 1r.the following reaction schene((?)

AT orOtBECYSTC Hesi he compound of 20 formula (A

fron%téﬁ c%ﬁpgs+ ormula (B) is shown. [Reaction
Schenme A] 2 OH O WACH O CH,CH -102F '
.SBhJa OF F

wherein Q' and Q% each independently represent a fluorine
atom or a perfluorcalkyl group having 1 to 6 carbon atoms; X
represents -0H or ~Y-OH; Y represents a linear or branched
alkylene group having 1 to 6 carbon atoms; n represents an
integer from 1 to 9; and A" represents an organic counterion.
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):
{Formula B]
Q‘l
Mt T0;8CCO0H
QQ
wherein Q' and Q% each independently represent a fluorine
atom or a perfluorcalkyl group having 1 to 6 carbon atoms;
and M represents Li, Na, K or Ag.
In the Examples of the Patent Document 1, the following
reaction scheme (A) for the synthesis of the compound of
formula (A} from the compound of formula (B) is shown.

[Reaction Scheme A]
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OF FHOIiIi'":F p-TsOH O soar 0 Specifically, the
reacti on scheme which is intended to obtain the
compound represented by the formula (A), discloses a
first step of hydrolyzing the compound 5 represented
by the formula (B) wth sodi um hydroxide to obtain a
carboxylic acid conpound in an aqueous solution form
and a second step of subjecting the carboxylic acid
conmpound in an aqueous solution formto an
esterification reaction. 1.0 However, the second step
of esterifying the carboxylic acid conpound in an
aqueous sol ution state, mhi&ﬁﬁ?% the reaction result
of the first step, particu“éﬁly has a proplemof |ow
ypield Qdthe other hand,ﬁ;gﬁegnownexqqkhed Pat ent
~XyAppﬁMGaphénw_l4Qﬁbps¢@m2998m9999184 (hereinatter,
Feferred to as' "Patent DocumBRY 2") .di:scl-0ses so,na
inventions related to crystals of an organi@ conpound
and a nethod for production thereof, and the docunent
di Sedosescal et hodef ekapraduci fighamd hothi @h ief finekeney to
a carboxylic acid conmpound that is the resultant 20
obtpioducttheof ¢drepdinst stppeseactiontof tiiesredetinaba (a),
scheme A shown above, which nethod includes a
disgygpensi en pfepatatistrep protessweircupplng ngtlae compound
aqueous sol ution containing an 3 organic conpound to
repRASorpani cosolthent fomgteni £fhg wikd dedphet shyodrahele to
agueous solution to prepare a suspension;
obtain a carboxylic acid compound in an agueous solution

form; and a second step of subjecting the carboxylic acid
compound 1In an aqueous solution form to an esterification
reaction,

However, the second step of esterifying the carboxylic
acid compound in an aqueous sclution state, which is the
reaction result of the first step, particularly has a
problem of low yield.

On the other hand, Korean Unexamined Patent Application
No. 10-2008-0099784 (hereinafter, referred to as "Patent
Document 2") discloses inventions related to crystals of an
organic compound and a method for production therecf, and
the document discloses a method for producing with high
efficiency a carboxylic acid compound that is the resultant
product of the first step reaction of the reaction scheme A
shown above, which method includes a suspension preparation

process of supplying an aqueous solution containing an
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and a crystallization process of azeotropically
distilling the water fromthe aqueous solution of the
suspension with 5 an organic solvent to crystallize
out the crystals of the organic conmpound. As such,
various attenpts have been nmade to develop a nethod
for preparing a sulfoniumsalt with a high yield. 10
SUMVARY OF THE | NVENTI ON Accordingly, it is an object
of the present invention to provide a nethod for
preparing a sulfoniumsalt with a high yield by

orqa%Q%C'EgmgHﬁhE'C@5'9ﬂ1p%&§' %?h ?ﬁ?ve%%npl Xi%glgbgg the

reaction steps as conpareé & exXi stingy

droﬁ@%ﬂ%defs@%%'fdéﬁgdd@ Lhe,peLhod Lpi%S?lée%Frguspen31on,

I nvention involves u3|ng a reactlo Zl ng an

andahﬁohgbsaﬁglﬂﬁa@ﬂbﬂe;nkﬂﬁ%ﬁ@dona@@o@%#%@ﬂ%lﬁglQEléﬁHliing

of an I norgani c base, to obtain a sulfonium

thel Svaanat heroRbj et a0hiebhe MEsantod nventhen stL%pe%%;Lon with
provide a sul foniumsalt prepared by the nmethod f

an preparicngsalsahf onbumsadia deses i bed abevesr 51:5 of the
DESCRI PTION OF THE DRAWNGS Fig. 1 is a 'H

orgspeéct compofintlhe conpound Bl produced 25 according to
Exanple 1 of the present invention; 4 Fig. 2 is a
" HRAVRuspectyeumcets tdiet @ompouhdvB2 bpreducett accakdieNgp a
to Exanple 1 of the present invention; and Fig. 3 is a

methof. KNR BpEBEFURTof thefeoipoundl B2vprbdacedoh vield.
according to Exanple 1 of the present invention, 5

SUMMARY OF THE INVENTION

Accordingly, 1t is an object of the present invention
to provide a method for preparing a sulfonium salt with a
high vield, by reducing purification processes and
simplifying the reaction steps as compared with the existing
methods. Specifically, the method of the present invention
involves using a reaction utilizing an alcohol and an amine
instead of an aqueous solution of an inorganic base, to
obtain a sulfonium salt,

It 1s another object of the present invention to
provide a sulfonium salt prepared by the method for

preparing a sulfonium salt described above.

BRIEE DESCRIPTION OF THE DRAWINGS
Fig. 1 is a 'H-NMR spectrum of the compound Bl produced

according to Example 1 of the present invention;
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DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Herei nafter,

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 10

out the invention. However, it will be apparent to

those skilled in the art that the present invention

definitely includes various nodifications and

nodi fications, and the present invention is not

intended to be limted to the exenplary enbodi nents

ex I ned. her,eip. he .c ounds or

su%%?it%eﬁ?sgasﬁuﬁég ﬁ%%gi%uhaéf %gguﬁgﬂ%§¥¥¥b€%&iQﬁOduced
accsubstityge S a LS t term

"subs?i?%tgﬁﬁﬁﬁggni ?Ea?ﬁg §§%§%§%n§%¥%ﬁ?% m’tggd

coppound og §U@$LNN@9%§ek§r%Hp§ﬁﬂQNE§QKH%O%%ﬁ ¥¥ produced

selected fromthe group consisting a hal ogen atom 'a
acc@0dbydr oxykx group, 1accat ROXYLe EQUPinfei 144 | € group,

an al dehyde group, an epoxy group, an alkyl group, a

per fl uoroal kyl group, a cycloal kyl group, a

het erocycl oal kyl group, an al koxy group, an allyl

group, &EBERZyITgNoup, Tar rarykERrRgroupyranhetrrearyl

group, derivatives thereof and 25 conbinations

t HEsofna B dinl eégse spat ednot heranseont hell hakogescatieall in

as used herein nmeans any one atom sel ected fromthe
detykbupocdnsist thgseofhdtiuoy i nedichkgr ikl lbr omi néeandrt to

.iodine. Unless stated otherw se, the "heterocycl oal kyl
whigh olipe BreierhetBrsatyPngricuppentaiuged herei @amehns carry

| cal kyl . group” or "aryl,grougi containing 1 to 3

Outh%%%rdﬁﬁ@ﬁ§ion' However,” it wi be apparent to those
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
be unsubstituted or substituted, unless stated ofherwise.
Here, the term "substituted" means that a hydrogen atom of
the compound or substituent 1is substituted by any one
selected from the group consisting a halogen atom, a
hydroxyl group, a carboxyl group, a nitrile group, an
aldehyde group, an  epoxy  group, an alkyl group, a
perfluoroalkyl group, a cycloalkyl group, a heterocycloalkyl
group, an alkoxy group, an allyl group, a benzyl group, an
aryl group, a hetercaryl group, derivatives thereof and

combinations thereof.
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sel ected fromthe group consisting of nitrogen (N),
oxygen (0), sulfur (S) and phosphorus (P) within one
ring, wwth the other atonms in the ring being carbon
atons. 10 Unl ess stated otherw se, the "al kyl group"
as used herein neans a linear or branched al kyl group
having 1 to 30 carbon atons; the "cycl oal kyl group”
as used herein nmeans a cycloal kyl group having 3 to
30 carbon atons; the "heterocycloal kyl group” as used
herein neans a 15 heterocycl oal kyl group having 2 to
30.,car bon the "aryl grQup" neans an ary
Tofe.

t ons, ang1 _ 2Ty
gr SUpSRavi Hg €9 0 °36°C4F 66 a @y RylP8he as used
rQup" _as used herein nmeans | inear or branched . |
e i ky ['SAE “gF oup hiaviitig™ T0 250 “Car BofT At e consisting
p l.kyl up: .used_herei,n_neans a
ot Egﬁﬁggﬁﬁy.'gggrgéggr86§%h§$iﬁa 3 78439 car bon at ons;

th§n£@§£e&ﬁ%%%%ﬁ?#k%é?ﬂfsegrQﬁﬁ;.aﬁeﬁé?%cggiggmggﬁa%ﬁoup"

a heterocyclo ene” group avi ng car
or atdiEs &, 1 Ne ALYl ene greup™, ass Hsede NEr eLn MBANS, 41,1

an ary!ene group having 6 to 30 car bon at ons. _
groAgcordirng "teyan efwbadirmenbnet ihhegpresent; i iventdiQhoatons

25 there is provided a method for "preparing a
selsutéanifumrsaliie gboiup Wahehsaisyl fooni wm sahdncanbe oxygen
produced with a high yield through reduced reaction
(O} st ep$fand (S mphif pedsphoduet i(@n wprLBEESSES. ring, with the
Herei nafter, the nethod for preparing a sulfonium
othsgal &teik| ibetlespl annede 15y Therivet hodofior preparing a
sulfoniumsalt includes a first step of reacting a
cdiipotarl rdpriegsengdicbyiske fbel oWwibgyiorquba@(1)as used
W th an al cohol and an am ne to obtain
herein means a linear or branched alkyl group having 1 to 30
carbon atoms; the "cyclcoalkyl group" as used herein means a
cycleoalkyl group having 3  to 30 carbon atoms; the
"heterocyclioalkyl group” as used herein means a
heterocyclealkyl group having 2 to 30 carbon atoms; and the
"aryl group" means an aryl group having 6 to 30 carbon atoms.
The Malkylene group" as used herein means a linear or
branched alkylene group having 1 to 30 carbon atoms; the
"cycloalkylene group" as used herein means a cycloalkylene
group having 3 to 30 carbon atoms; the "heterocycliocalkylene
group" as used herein means a heterocycloalkylene group
having 2 to 30 carbon atoms; and the "arylene group" as used
herein means an arylene group having 6 to 30 carbon atoms.

According to an embodiment of the present invention,

there 1is provided a method for preparing a sulfonium salt,
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an ammonium salt; and a second step of reacting the
obtai ned ammoniumsalt wth a reduci ng agent and an

i norgani c base to 10 obtain a conmpound represented by
the followng fornula (2). [Formula 1] OQ O Il E

O S LC--CG-0---R 11 RR Q@ [Formula 2] Il -1" 1
} _ C ....,H OS --CGE M_0 @ H15 wherein in the
formulas (1) and (2), Rl and R2 each independently
represent any one selected fromthe group consisting
of a hal ogen atom a hydroxyl group, a carboxyl

. , itril. | dehyd . o
i ShOHB SRR A0 AR B0 TN i
k o. I . . a. het l .
oL YRS BUOUDy SRS ABECUR B, el OB o
prosgbected framihe,group consisting of a-hvdregen. . ., .
atom a hal ogen atom and a perfluoroal kyl ron,

sulEGRE@feBL St apy 1 PneSekeel ed.firom the group consisting
of lithium (Li), sodium (Na), potassium (K) and silver

(Ae m8REod for preparing a sulfonium salt includes a
first step of reacting a compound represented by the
following formula (1) with an alcohol and an amine to obtain
an ammeonium salt; and a second step of reacting the obtained
ammonium salt with a reducing agent and an incrganic base to
obtain a compound represented by the following formula (2}.

[Formula 1]

wherein in the formulas (1) and (2),

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  epoxXy group, an aikyl group, a cycloalkyl group, a
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nis an integer from1l to 10. 10 In regard to Q and

@, the hal ogen atommay be a fluorine atom First,

in order to selectively substitute only R2 of the

conmpound represented by the formula (1), the conpound

represented by the fornmula (1) is reacted with an

al cohol. 15 and an am ne in organic solvent, instead

of an aqueous solution of an inorganic base. The

al cohol . may be a conpound represented by the

following formula (3): [Formula 3] 20 R30H wherein R3

represents.any one selected fromthe grou consi sti ng
hetggochgp “Ygr 0GpCUR” cyEltoafky ggBEBg aa‘[?d a hetercaryl
grot&ﬁt,erocycloalkyl group, an al koxy group, an aryl group

and a heteroaryl group. 25 Specifically, the al coho

b ny._o el 8. the group _consistin
o TretPangt . et Babor PP osansl . P esaPByr Il b0l s Shected
- yl . |- al - | al.coho '

Ero iy aRoonel unddeyl” ol I Tyl By dodgioaen aton

andakceBelk ubepkylkyal gehal,; 2-methyl -1 -pentyl 5 al cohol,
al Iyl al cohol, ethdxycarbonyl nethyl al cohol,

et hoxyetbyhtal eahobnelseBEROXY- Z1REOMHe @0 lconsisting
benzyl al cohol, phenethyl al cohol, cycl ohexyl

of aticahah, (menthyodiakcahel), tetatydnofwnf wd aleehol (ag) ;
t et rahydr opyranyl al cohol, cyanobutyl al cohol,
and4- hydr oxy- 2- but anone and

n is an integer from 1 to 10.

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

First, in order to selectively substitute only R2 of
the compound represented by the formula (1), the compound
represented by the formula (1) is reacted with an alcohol
and an amine 1in organic solvent, instead of an aqueous
solution of an inorganic base,

The alccohol may be a compound represented by the
following formula {3):

[Formula 3]

RL0OH
wherein Ri: represents any one selected from the group
consisting of an alkyl group, a cyclealkyl group, a
heterocycloalkyl group, an alkoxy group, an aryl group and a
heteroaryl group.

Specifically, the alcohol may be any one selected from
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10 conbi nations thereof, but the present invention is
not intended to be |limted to these. The amne is an
organi ¢ am ne conpound sel ected from

ni trogen-contai ni ng conpounds, and the am ne may be
any one selected fromthe group consisting of a
primary am ne, a 15 secondary amne, a tertiary am ne
and conbi nations thereof, or may be a tertiary am ne
represented by the followng formula (4): [Fornula 4]
NRIR5R6 20 wherein R4 to R6 each independently
represent any one sel ected fromthe group consisting

theot SFPUR kyFOT obpiNE  &fcl Jht kYA Yroupetgancl,  propancl,

. _het | | , | d

150l EbEY S Ryrott bup . HiXiner e s RSP et al kyaloohol, -
" o X bhe. .l | d 25t th tg f .

ottt Ty Spllnied g8 spsethe fa gt ey

| 1 ne, i.ret h ine, .triethylanne, .
oA ULEI Mo T DAL OP LY B -penc

alc@wsiftsﬂi e, ilg et hyl piper | di f@t%éatxgoeor! e TR gealcohol,

preferably used as the am ne, resent

met hOYgat hen i§1e@howte@dﬁl@tmxgez!-b%bg@ ta1these, Thenzyl
organi c solvent may be any org@anic solvent that is

alc@eder al pMetsedyin bhechehat edanbheand fancexanpl ementhyl
et her, dichl oronethane, chloroform dichl oroet hane,

alcaget pnitretezhytiobaeneuand thellckeinay betpaeferaphyanyl

used, but the present 10 invention is not intended to
alcheol m tegtardthelse. alcohol, 4-hydroxy-2-butanone and
combinations therecf, but the present invention is not
intended to be limited to these.

The amine 1is an organic amine compound selected from
nitrogen-containing compounds, and the amine may be any one
selected from the group consisting of a primary amine, a
secondary amine, a tertiary amine and combinations thereof,
or may be a tertiary amine represented by the following
formula (4):

[Formula 4]

NR4RsRg
wherein Ry to R¢ each independently represent any one
selected from the group consisting of an alkyl group, a
cycloalkyl group, a heterocycloalkyl group, an aryl group
and a hetercalkyl group; and

when Rs; and Rg are alkyl groups, they may be linked

together to form a hydrocarbon ring.
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In the first step
formula (1)

ment i oned

2 f. i i I
o e R Becthoming  ma B

the conpound represented by the
is dissolved in the organic solvent as

above, and the al cohol is added dropwi se to
the solution. The mxture is then subjected to
stirring. The stirring 15 tenperature is preferably
fromO to 60C, and nore preferably from10 to 30C
The stirring tinme is preferably from 10 mnutes to 2
hours, and nore preferably from30 mnutes to 1 hour.
If the stirring tenperature is [ower than OC, the rate

ii

cesBRRTTN B, o ihomre L (G ST 3 ancee,
o SIRTLEI g,
.. 10 '

Oyt s heemsun

inve8t addeds g&@DY&%@n&QQrg&obeafgmiﬁgdnlétgﬁgs.? heat ed

to refl ux

. Subsequently, It 1s c

ow, and if th jﬁirring t enper at ure
Y ﬁﬂ%ﬂﬂqﬂﬁqﬁmqﬁgﬁlamlne,

if. the.stirrjn tie exceeds 2 e

SIgiobTem of FeverHe OYs Teke: PBA. h°
the. co und..r epr t b

e DS ERe S BT a580 flletaragent

ecked et her an

ammoni gpysakt, swhiveRt Sy aaereaefwi@?%mi@r gedi;8Le that is

subst ance

, has been

obt ai ned, and e reaction

gen8Pi ULy ONsks! concentr akedcedhe el ldhg canrbexapankl edther,
out at 40 to 150C for 8 to 20 hours, and preferably

dicibsrdfetoadd, hotit Bordfothe rafdine termenas ur e exeeadsile,
150C, there arises a problemthat the yield may be

tolbowe deedt bhehéi1k@ hew bei birrgepabnt (Bepl.,) boft tthe present

product,

and i f the

reflux tenperature is bel ow 40C,

invehere: may bet alprobfiem thate limited to these.

In the

first step, the compound represented by the

formula (1) is dissolv

ed in the organic solvent as mentioned

above, and the alcochol is added dropwise to the solution.

The mixture 1is then subjected to stirring. The stirring

temperature

is preferably from ¢ to 60°, and more

preferably from 10 to 30°C. The stirring time is preferably

from 10 minutes to 2

minutes to 1

hour.

hours, and more preferably from 30

If the stirring temperature is lower than 0°C, the rate

of reaction

higher than 60°C,

Furthermore,

is low,

if the st

and 1f the stirring temperature is

there may be a problem of heat generation.

irring time is shorter than 10 minutes,

unreacted substances may remain behind, and if the stirring

time exceeds

reaction.

2 hours,

there may be a problem of reverse

10
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unr eact ed substances remai n behind. The contents of

t he conpound represented by the formula (1), organic

sol vent, al cohol and am ne can be appropriately 15

regul ated according to the reaction conditions. The

amne is preferably used at a nolar ratio of 1 to 1.0,

and nore preferably at nolar ratio of 2 to 5 wth

respect to the conpound represented by the fornul a

(1) The alcohol is preferably used at a nolar ratio

of 1 to 10, and nore 20 preferably at a nolar ratio of

1 %g 5, with respect to the conpound represented b%

t el For mi"g (35L& et Hel¢i FOrPsrEs uEsPiseantsgr by the
forQl gnua_solwgn% as &he ;eaction,sol ent, instead of

fHé“adudodd Sol Bt i BnC8RC4n *5 ridrigari® base fRAPS ¢85 added

2d _in_fhe related art, the 25 solubiljty of the _
drogéggFio%ﬁ?ﬁ?é?hedrg%eigﬁ%sﬁﬁﬁg N 1 éﬁ%hﬁ%edtﬂuquﬁ}ux°
pur i f,i cati pnLOcess rolysi.s aof the .

SUb%§§Bg§§Fpé ggiggés}5?§%§jﬁ@é%gﬁ od*andPHE UBr SBitém which

is hhakabRiohhe¢aseah jseparating the rea Qéﬁqobt&%ﬁgg, and

i nternedi ate substance in an aquéous sol uti on

thet Red@achi of, it sarediatg, - Spbstiance adheres.£Qq.th 3n be

reaction vessel, thereby markedly reducing the yie
car@ﬁ@db@u@VQECQUEtomh%@°©h@o@'@0@%|2®Shkﬁ%sgo@R@UEQefﬁrably
i's e

represented by the forrmula (3), and the am ne
forconopeund4r epresent ¢ he ther f10f Mo d 4 s utdes angmni umpoc,

salt may be a conmpound 10 represented by the

thefel honsng Hopmvbae@S)thatFatmul @ &]d il Be Low due to the
low boiling point (b.p.) of the product, and if the reflux
temperature 1s below 40°C, there may be a problem that
unreacted substances remain behind.

The contents of the compound represented by the formula
(1), organic solvent, alcohel and amine can be appropriately
regulated according to the reaction cecnditions. The amine
is preferably used at a molar ratio of 1 to 10, and more
preferably at molar ratio of 2 to 5, with respect to the
compound represented hy the formula (1), The alcohol is
preferably used at a wmolar ratic of 1 to 10, and more
preferably at a molar ratio of 1 to 5, with respect to the
compound represented by the formula (1).

Since the first step utilizes an organic solvent as the
reaction solvent, instead of the aqueocus soclution of an

inorganic base that is wused in the related art, the

solubility o©f the reaction intermediate substance is

11
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L!'"lI'i 120 i --COR MNRIRMRSR6' O @2 wherein R
represents any one selected fromthe group consisting
of a hal ogen atom a hydroxyl group, a carboxyl 7.5
group, a nitrile group, an al dehyde group, an epoxy
group, an al kyl group, a cycloal kyl group, a

het erocycl oal kyl group, an aryl group and a

het eroaryl group; QL and @2 each independently
represents any one selected fromthe group consisting
of a hydrogen aton] a hal ogen atom 20 and a

h erfhuo oal k % fB represents any one sel ected
= FFS% on@?%f @atb‘Fnaﬁf‘aFR?P grgpolysis of the

a heteroc cIo grou

Ik
carGhEiaLy ou%rou A G HOPR A 8 HEfef B PROBYFBUERat in
theR%aé% Rgfe%% ar%%%%%”qﬁﬁt'¥ ggﬁﬁgﬁtggéagggggesusf%nce

fromthe group consi tlng 0

in CYEI d¥dus S YQURC R ?)%tagr Ocyﬁhgal x:‘%a tggé)r%g’lélacermgcilate

group and a heteroaryl groub en

sub 8t K¥be 9rQuRS e & hey Hﬁ% Q%édé?gﬁivé99$£heEh%9e59:ﬁé%%Fdly

hydrocarbon ring; and n is an I nteger from

redhBikly and Qie1thechal pgepyateonm.pry be a fluorine atom
The reaction concentrate is dissolved directly in a

satvent ohet hgutoRUET fiiscathen, canghthien apheduckng by the

agent and an inorganic base are added to the solution
formissol(\8ing 4@ the amine is the compound represented by
the formula (4), the ammonium salt may be a compound

represented by the following formula (5):

[Formula 5]

N+R3R4R5R5'

wherein R; represents 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 heterocycloalkyl group,
an aryl group and a hetercaryl group;

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

Ry represents any one selected from the group consisting

of an alkyl group, a cycloalkyl group, a hetercocycloalkyl

12
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reacti on concentrate. Then, the conpound represented

by the 15 fornmula (2) can be produced. First, the

reacti on concentrate is dissolved in an alcoholic

sol vent such as tetrahydrofuran, methanol, ethanol.

or propanol, and in an ice bath, the reducing agent is

slowy added dropwi se to the solution. 20 The reducing

agent is preferably any one selected from the group

consi sting of (CH2)40 (tetrahydrofuran, THF), NaBH4,

Li Al H4, BH3- THF, NaBH4- A1C13, NaBI-14-Lic, LiA (Ow)3

d mbi.nat.ions thereof, but the present .invention _

gmigg’ no%ﬁ ianq(eonxoved 98 he | T 15t o gtrf? 5. 258 Aft g}ei’(e’r{é?aryi
grogégpmﬁse addi tion of the reducing agent, when 13 the

reaction is conpleted, the solvent is renoved. The

in ie b i the [ S ti from
R i R
£roffl XtHdr ek ed,; 1o Jhereb ai syl f.oni
O Tt o ot gggésqﬁggt haepf%qurr}éﬁg@(lz)gr%bﬁ? of tcﬁj_gl%@lkyl
grobﬁ?rgéniﬁebé@@cg@@%aiﬁk@ f@&gﬁ?,fr%ﬁ?a%%y@negf%%b'o%nd a

selected fromthe group consisting of alkali netals
hetandaal kakiraepearth netals, and any one anion sel ected

from the group consisting of a sulfate ion, a nitrate

i omhera RO chicdor Rele airen, a Bl pr oRirde@pison, tasyi edivdend on inked

and a thiocyanate ion, can be used, and preferably,
togaseecanobéomde ofdaoceonpounidng epsesent ed by t he

formula: MOH Here, Mis any one selected fromthe

griou consirstdgry ofrdn 1 Nay I.and Ag. The inorganic

base may al so be used after being dissolved in

In Oy ard @, the halogen atom may be a fluorine atom.

The reaction concentrate 1s dissolved directly in a
solvent without purification, and then a reducing agent and
an inorganic base are added to the solution dissolving the
reaction concentrate. Then, the compound represented by the
formula (2) can be produced.

first, the reaction concentrate 1is dissolved in an
alcoholic solvent such as tetrahydrofuran, methanol, ethancl
or propanol, and in an ice bath, the reducing agent is
slowly added dropwise to the sclution.

The reducing agent is preferably any one selected from
the group consisting of (CH:).0 {(tetrahydrofuran, THF), NaBH,,
LiAlH,, BH;-THF, NaBH,-AlC14, NaBH4~-LiCL, LiAL({OMe)s; and
combinations thereof, but the present invention is not

intended to be limited to these.

After the dropwise addition of the reducing agent, when

13
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15 an aqueous solution. The stirring nmay be carried
out at 40 to 100C for 2 to 1.0 hours. If the stirring
tenperature is below 40C, there nmay be problens in
the rate of reaction and the remaining of unreacted
substances. If the stirring tenperature exceeds 20
100C, there arises a problemthat the yield may be
decreased due to the |l owered boiling point (b.p.) of
the alcoholic solvent. If the stirring tine is
shorter than 2 hours, there nay be a problen1that

b hi dif t
e ERTREL e cXRUBRE 0" hoUIT. o2 VFHZPS %aﬁeaevgd The
- t d 14 ol oration.
o R B Pars o7 RE edic NG SLSRT -aHd CRECH RBr gt Which

thebaégl{;@lrllt b% prb%%r | a%_%llrl}gv!‘e§gu' ﬁ%@d +AGE0r ghng t:f)xit, he o was

reaction conditions. e redbci ng agent IS pre era

stiused, @anh@rgﬁba%b%%ﬁhOtQJ %%Hgkéu_gh%a@%s L ﬁﬂga by

conpound represented by the rmul a at™ t
theStEarhiing (pmterial ester can be conpletely reduced.
The inorganic base is preferably used at a nol ar

rats ofof dhtoibowyhhicr8spect ahg thercompaund rrom any one
represented by the fornmula (1), so 10 that the product

cattan belebtaidnetkdm the hewmpofcdmorgami£ osablkal ik als

t he conventional nethods, the nethod for preparing a
andsalfeninm sattacterdiag tadt eyresentinionveateoled from

uses an al cohol and an organic base in the first 15
the stogqpur nsteadsofingn @fueousubtdd i aonef @anniinasgeani ton, a
chlggfgé ion, a bromide ion, an iodide ion and a thiccyanate
ion, can be used, and preferably, use can be made of a
compound represented by the formula: MOH. Here, M is any
cne selected from the group consisting of Li, Na, K and Ag.
The inorganic base may also be used after being dissolved in
an agueous soluticon.

The stirring may be carried out at 40 to 100°C for 2 to

10 hours. If the stirring temperature is below 40°C, there
may be problems in the rate of reaction and the remaining of
unreacted substances. If the stirring temperature exceeds
100°C, there arises a problem that the vyield may be
decreased due to the lowered boiling point (b.p.) of the
alcoholic solvent. It the stirring time is shorter than 2
hours, there may be a problem that unreacted substances

remain behind, and if the stirring time exceeds 10 hours,

there may be a problem that the product undergoes

14
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and thereby makes it possible to selectively

substitute only R2 of the conpound represented by the

formula (1), thereby preventing the reaction

i nternedi ate substance frombeing hydrolyzed in the

aqueous sol ution phase, and to solve the 20 probl em

that the reaction internmedi ate substance adheres to

the reaction vessel during separation and purification

of the substances in the aqueous sol ution phase.

Thus the yield is markedly increased. Furthernore,
djs g Ehod for preparing a sulfoniumsalt 25

accordi-n to the present invention reduces the

co n nal hree-s reaction process

?ﬁgteﬁg¥gg%ﬁlon}prgbes§? By Ui ﬁgegﬁ hﬁ t%ﬁ?rga“lc

basglr§£ﬂ§t2§3 1%Eé%éﬁ?ﬁ£ke ké&%?étgg o%%%%%ﬁ%%ﬁlgl the

sinmplifi resent invent

rea@kh@ﬂscbﬂﬁiiﬁgﬂgt'Onﬁﬁ§a§é& Q0 4 %ggné §8C Q%f%“ﬁ%#ﬁqused

proceed by sinply concentrating t sol ven af't

at fd rebistepamithoyt qnyt§e@aﬁﬁﬁjpnr@%p@%E'f<§a%h% compound
processes. Thus, the method can provide the sulfonium

repS@bbnt@ﬁthbplgbh@ffE@EQOQM AcgordisRg t0,,aN0tNRY  starting
enbodi nent of the present 10 invention, there is

matpk@&&d&dﬂanSUbﬁﬁnuuﬂ1&@hbl@t@@@reﬂe@wce&he metbod fdlyanic
preparing a sul foniumsalt described above. The net hod

baséorigprepaféengohy sulskani atm saldolodfr t Becipresent to 5 with
I nvention enploys sinple reaction steps, does not

reSpeqUim@ purd féempdend prepessesteadndbyi stinot facoohpaniied so
by a 15 problemthat reaction internedi ate substances

thapdhiére proodiied  seacticoriviessedd duni nget heopur b datdrgmnic
Erocesses causing a

Unlike the conventional methods, the method for
preparing a sulfonium salt according to the present
invention uses an alcohol and an organic base in the first
step, instead of an aqueous solution of an inorganic base,
and thereby makes it possible to selectively substitute only
Rz of the compound represented by the formula (1), thereby
preventing the reaction intermediate substance from being
hydrolyzed in the aqueous solution phase, and to solve the
problem that the reaction intermediate substance adheres to
the reaction vessel during separatieon and purification of
the substances in the aqueous solution phase. Thus, the
yield is markedly increased.

Furthermore, the method for preparing a sulfonium salt

according to the present invention reduces the conventiocnal

15
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decrease in yield. Sinple variations and nodifications
of the present invention can be easily carried out by
those having ordinary 20 skill in the art, and these
variations and nodifications are all regarded to be
included in the scope of the present invention.

Herei nafter, specific Exanples of the present

invention wll be described. However, the Exanples
descri bed below 25 are intended only for the purpose
of specifically 16 illustrating or explaining the

Lhrgreggn |nvent|on and are not |ntegﬂ§d to |1

Bresent IhRvent P8nPEy Ry ﬁ@gﬁg Tﬁﬁttdé¥hd}é“ﬁﬁﬁ€ process
t nc
oy SURFE oy H ke o4l ) ABucad Ty CHoge 5 SRi | rad s n®

|
ok P i e S s O .
pre58§1r§%9%h9@050%ﬁ@% Eﬂd“¥]¢W%OW%d§P?18n 3242180 kn the

of methyl 2, 2-difluoro-2- [ uorosul fonyl) acetate

secWas @k%%ﬂ“%ﬁdpkﬁcéeﬁ %@‘%fﬁﬁlyaBgnM@h£§aﬁ %'Bﬁgr%®lvent
tenperature was mai ntained at '18C to 19C, 13 3.28

aft@blﬁheOﬁlE%Eh@MHp(W&iﬁﬁu@ﬂ§n§|@@?Mré@@@ﬂ @&O@Mﬁﬂiﬂﬂétlon
the solution 15 under stirrin After 30 m nutes of

prostsseing, Thuk? &kkBJﬂétHﬁ&)c£ﬁ broethyl anengu(Neb3hm salt
was sl owy added dropwi se to the reaction mxture
withilgugld, cahdct@ecyesulting m xture was heated to
reflux for 12 hours. The presence of a reaction

According to  ancother embodiment of the present
invention, there is provided a sulfonium salt prepared by
the method for preparing a sulfonium salt described above.

The method for preparing a sulfonium salt of the
present invention employs simple reaction steps, does not
require purification processes, and is not accompanied by a
problem that reaction intermediate substances adhere to the
reaction vessel during the purification processes, causing a
decrease in yield.

Simple wvariations and modifications of the present
invention can be easily carried ocut 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, specific Examples of the present invention

will be described. However, the Examples described below

are intended only for the purpose of specifically

16
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intermedi ate (B1) was confirned by 1H NVR and then
the 20 reaction solution was concentrated. The
spectrumof 1H NVR obtained is presented in Fig. 1.
The crude reaction concentrate was dissolved in 6 L of
tetrahydrofuran (THE) and 1.24 L of nethanol, and in
an ice bath, 362 g (9.57 mol) of sodium borohydride
(NaBH4) was 25 slowly added dropwi se to the sol ution.
After the dropwise 17 addition, the ice bath was
renmoved, and the tenperature was raised to 60C. The
..,reaction mxture was_stirred for about . 4 hours at
1 116ESE ot dRflerdt uP EPLALEOPOL H & eRGEF BRwals Eitip Btredand are
the ,solvent_was, 5.r ved, the _reaction concentrate
10t e SRSV T and 1L TF Rers 25t 38 K lksiedag ny eans.
Lon of di hydr ox| (_Na and then th .
e Ry STt IO Ve SEIred 5 of MthotrS. he Heseribed
hers@huti acisH;fis h.copce ed hydroghloric
eracid ?%ﬁagﬁfcqug?ﬁhE%Ei atF%gp& gé?%& p? %9?§84kﬁés%hose
skilQe@btai nede Therreagld onymyxteure 114guld; was washed ;.. o
with nethylene chloride (M), and the aqueous [‘ayer

thewasn eontepérahedcedbt hanol was introduced into the
reaction concentrate, and any insoluble inorganic

salt was removed by filtration. 1.5 Methanol was

concentrated, and then crystallization was carried out
EXAMBLRAY diethyl ether. A white solid (B2) obtained

after filtration was dried in a vacuum and the

st ructyrlee of ] the solid was confirmed by 1HNWR and

79F-NVR.  The results are presented in Fig. 2 and Fig.

3.As shown in the reaction scheme 1 given below, 600 g
(3.12 mol) of methyl 2,2-difluoro-2-(fluorcsulfonyl}acetate
was dissolved in 6 L of ether, and while the internal
temperature was maintained at 18°C to 19°C, 133 ml (3.28 mol)
of methanol (MeOH) was slowly added dropwise to the solution
under stirring. After 30 minutes of stirring, 1.12 1. (8.7
mol) of triethylamine (Nets) was slowly added dropwise to
the reaction mixture ligquid, and the resulting mixture was
heated to reflux for 12 hours. The presence of a reaction
intermediate (Bl) was confirmed by 1H—NMR, and then the
reaction sclution was concentrated. The spectrum of ‘H~NMR
obtained is presented in Fig. 1.

The crude reaction concentrate was dissolved in 6 I, of

tetrahydrofuran (THF) and 1.24 I of methancl, and in an ice

bath, 362 g {9.57 mcl) of sodium borohydride (NaBH;) was

slowly added dropwise to the solution. After the dropwise

17
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20 1H NWR (D20O): (ppm 4.16(t, 2H) 19F- NWR (D20)
(ppm -115.3(t, 2F) The solid was subjected to drying
and filtration, and thus 495 g (yield 86.1% of

sodi um 1, 1-di fl uor o- 2- hydr oxyet hanesul . fonate (B2)
was obtained. 25 [Reaction schene 1] 18 0 0 O

McOH, IVEt3 0 0 O S PaBH4 MeOH O O , F F O ether,
reflux N\ Ce Et F"F O THE, reflux Na ~ FFpH 3 S1 B2
[ Exanmpl e 2] As shown in the reaction schenme 2 given
bel ow, 10 ¢ (O 052 nol ) of nmethyl

o Tl LU0 v Gl eront LL bl cggtatse Sl e e
o . 19C 4,
g e e o R o R

I e t n under stirring. After 30
1 nghoBME éﬁgét??‘}‘?%g%%égi m (0.13 nol) of

tri @tdyl amae L(é\ké@oﬁf"a%éé OWM ¥y Jﬁdéj% 10 (9ropwi 88 LQ  yas

the reaction mxture |iquid, t he resutlng

rem@%%&yrﬁhwa%ﬁ%%ﬁfﬁht@oh@%h%%agerv&%sh995§@]J@§ in 2 L (8
presence of a reaction internediate (B3) was

mol coofi rared by a'gdehMR, éﬁMhtﬁﬁﬁnoﬁh§oﬁ§@ﬁthgﬁréQh@E|QWaOH
was concentrated. 1H NVR (D20): (ppm 3.5 3

and 2.t424q, t16d) re2:34¢qg 3451241dn $m5ﬂ(ﬁti2f&d 1k@5(& hours.
9H), 0.94(t, 3H)

The solution was acidified with concentrated hydrochloric

acid in an idce bath so that a pH value of 3 to 4 was

obtained. The reaction mixture ligquid was washed with
methylene chloride {(MC), and the aqueous layer was
concentrated.

Methanol was introduced into the reaction concentrate,
and any insoluble inorganic salt was removed by filtration.
Methanol was concentrated, and then crystallization was
carried out using diethyl ether. A white solid (B2)
obtained after filtration was dried in a vacuum, and the
structure of the solid was confirmed by *H~NMR and PF-NMR.
The results are presented in Fig. 2 and Fig. 3.

"H-NMR (D20): (ppm) 4.16(t, 2H)

PE-NMR (D20): (ppm) -115.3(t, 2F)

The solid was subjected to drying and filtration, and
thus 495 g (yvield 86.1%) of sodium 1,1-difluoro-2-
hydroxyethanesulfonate (B2} was obtained.

[Reaction scheme 1)

18
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The crude reaction concentrate was di ssolved in 150 ni
of tetrahydrofuran (THF) and 21.1 m of nethanol, and
inan ice bath, 5.9 g (0.156 nol) of sodium
bor ohydri de (NaBH4) was slowy added dropw se to the
solution. After the 20 dropwi se addition, the ice bath
was renoved, and the tenperature was raised to 60C
The reaction mxture was stirred for about 4 hours at
that tenperature. After the reaction was conpl eted,
the solvent was 19 renoved, the reaction concentrate
was dissolved in 50 M (0.2 nol) of a 4 N aqueous
o sofution, di um hydr oxide? (NaOH), and then theo o
ﬁim n was sticred-for plHGMME The s B~
of ut i on*WRageaei di fied wi th ftoncent | atiedsbx E\F
hydrochloric acid in an fce batlgso| that a pH val ue ofgs
3 to 4 was obtained. The reaction mxture |iquid was
washegqpi & hz ) met hyl ene chloride (M), and the agueous
| ayer was concentrated. Methanol was introduced into
t hies r eaetinoniiconeent i s 1ol 0sandmany, i gsokubl®iow, 10 g
inorganic salt was renoved by filtration. Methanol
(0.088 oconcentfr ateerdhy lari 2+t lorgpsi-al §Zatd s wiany 1) acetate
carried out using diethyl ether. A white solid
wasoltigigededaf ter 150 tmiat iodn evasedr i eddi wral Macuum e rnal
solid was subjected to drying and filtration, and 15
tempRiatarg g/asyi vk tn78%Wedf adodl @i 1t ¢- diXCuordo-12-m1  (0.055
hydr oxyet hanesul f onate was obt ai ned. [ Reaction schene
molp] o6 D-DrePBCPECHZORrOHD B2© slowly added dropwise to the

solution under stirring. After 30 minutes of stirring, 18.1

-

ml (0.13 mel) of triethylamine (Nets;) was slowly added
dropwise to the reaction mixture liquid, and the resulting
mixture was heated to reflux for 12 hours. The presence of
a reaction intermediate (B3) was confirmed by 1H—NMR, and
then the reaction soluticn was concentrated.

"H-NMR (D20) : {ppm) 3.59(s, 3H), 2.42{(q, 6H), 2.34(q,
ZH), 1.5%i{m, Z2H), 1.05(t, 9H), 0.94(t, 3H)

The crude reaction concentrate was dissolved in 150 ml
of tetrahydrofuran (THF) and 21.1 ml of methancl, and in an
ice bath, 5.9 g (0.156 mol) of sodium borohydride (NaBH,)
was slowly added dropwise to the solution. After the
dropwise addition, the ice bath was removed, and the
temperature was raised to 60°C. The reaction mixture was
stirred for about 4 hours at that temperature.

After the reaction was completed, the sclvent was
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NEt9 NaBH4, MOH "'' F FF OOO0 Na-O ether, reflux
ND3 F F THF, reflux S OH 133 [Exanple 3] 20 In the
reaction of the first step, 10 g (0.052 nol) of
met hyl 2, 2-di fluoro-2-(fluo.rosul fonyl)acetate was
di ssolved in 150 ml of ether, and while the internal
tenperature was nmintained at 18Cto 19C 4.2 m
(0.055 nol) of isopropanol 20 was slowy added
dropwi se to the solution under stirring. After 30
m nutes of stirring, 18.1 m (0.13 nol) of
rexbtba} YL am ReaCheld) uas slomy. added dropwl 56,19 they

reaction mxture I'iquid, andt resul t1ng mxuevva

0.2 heatiedsto A efyl f 0 S f

( reaction i nE{ erlgrreuﬁl aa%réle%f' agzugon?l rme Pe EE&&H‘R I{I‘ﬁ/ﬁrOdee

(Na@nd, t her tﬂ@enrﬁﬁ@tlﬁhlﬁﬁlﬁd 08 YaEi §QNGRAL rﬁtlerdfed for 4
1H NMVR (020): (ppm 3.58(s, 3H), 2.96(m 1H), 2.42(q,

houb$l), 1. Ihed, GH)utbiO7(Has9H 101 Fheqcr ydenr easti- @t rated
concentrate was dissolved in 150 m  of

hydtetnabydeofutaniTHR) iard 2k 90 ofatres hppokalandoiknz o
an ice bath, 5.9 g (0.156 nol) of sodi um borohydri de

4 weNaBEgpingds Slhew neaddeth driopwise togthe sekutvkehed with
After the dropw se addition, the ice bath was

rethghpved, cadgrtide 15(Mehper atgr e Was r aicsedutso 60GeThewas
reaction mxture was stirred for about 4 hours at

COngpptrieMperature. After the reaction was conpl et ed,

t he sol vent was . _
Methanol was introduced into the reaction concentrate,

and any insoluble inorganic salt was removed by filtration.
Methanol was concentrated, and then crystallization was
carried out using diethyl ether. A white solid obtained
after filtration was dried in a vacuum.

The sclid was subjected to drying and filtration, and

@

thus 7.5 g (yield 78%) of sodium 1,1-difluoro~-2-
hydroxyethanesulfonate was obtained.

[Reaction scheme 2]

00 O CH3CH,CH,0H 00 O
NEi, 5L Na8H,, MeOH
N e o L K\OH
; F . ~~_-NEt; = THF, reflux
B3
[Example 3]

In the reaction of the first step, 10 g (0.052 mol} of
methyl 2,2-difluoro-2-(fluorosulfonyl)acetate was dissolved
in 150 ml of ether, and while the internal temperature was

maintained at 18°C to 19°C, 4.2 ml {(0.055 mol) of isopropanol
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renmoved, the reaction concentrate was dissolved in 50

m (0.2 nol) of a 4 N aqueous sol ution of sodium

hydr oxi de 20 (NaOH) , and then the resulting solution

was stirred for 4 hours. The solution was acidified

with concentrated hydrochloric acid in an ice bath so

that a pH value of 3 to 4 was obtained. The reaction

m xture liquid was washed with nmnethyl ene chloride

(MO), and the aqueous |ayer was 25 concentrated. 21

Met hanol was introduced into the reaction concentrate,
wasneh &MYy | B3ALUDLE dNArgant G §ald g@@h%ﬁﬂpvggdg% stirring.

filtration. Methanol was concentrated, and then
arrekystal | haatiren Was  Gannigeout 1usiing i ethyl,ether., ¢

A white solid obtained 5 after filtration was drie
trikebhglvaguem (fle,pol idswas)isublectedetio drng sand to  the

filtration, and thus 7.2 g (yield 75% of sodium
reatiledi fhtilatord- bydnoxyet hanesuhd onate, vesnPbtgi-nade  was

[ Reaction schene 31 0 0 0 (CH3)2CHOH O 0 0 O 'y NEI 3
heatedOt® Q-dNaBHY, fdME O OnSufs.F Oriet heressefd usNBt Idadtion

Nz-.0~ ~-~ OH F THF, re Flux F F 10 B4 [Exanple 4] As
intehoediphet heB4 ractdsoncsoliemmed gbyertHbelow, 40dg then the

(0.052 nol) of nmethyl
reaQtpofj splubion2wgs| gonosutratedyl )acetate was

dissolved in 150 m of ether, and while the interna

"H-NMR (D30): {ppm) 3.58(s, 3H), 2.96(m, 1H), 2.42(q,
6H), 1.11(d, 6H), 0.97(t, 9H)

The crude reaction concentrate was dissolved in 150 ml
of tetrahydrofuran (THF) and 21.1 ml of methanol, and in an
ice bath, 5.9 g (0.156 mocl) of scdium korohydride (NaBHy)
was slowly added dropwise to the solution. After the
dropwise addition, the ice bath was removed, and the
temperature was railsed to 60°C. The reaction mixture was
stirred for about 4 hours at that temperature.

After the reaction was completed, the solvent was
removed, the reaction concentrate was dissclved in 50 ml
(0.2 mol) of a 4 N agueous solution of sodium hydroxide
(NaOH) , and then the resulting solution was stirred for 4
hours. The solution was acidified with concentrated
hydrochloric acid in an ice bath so that a pH value of 3 to
4 was obtained. The reaction mixture liguid was washed with
methylene chloride (MC}, and the aquecus layer was

concentrated.,
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15 tenperature was maintained at 18C to 19C, 4.85 ¢
(0.055 nol) of 4-hydroxy-2-but a none was slowy
added dropwi se to the solution under stirring. After
30 mnutes of stirring, 18.1 m (0.13 nol) of
triethylamne (Net3) was slowly added dropw se to the
reaction mxture liquid, and the resulting 20 m xture
was heated to reflux for 12 hours. The presence of a
reaction internediate (B5) was confirmed by 1H NWR
and then the reaction solution was concentrat ed.

1%%4(&202}?ng r%dg%%?li( 13r!—|)13ci_|) gh%zgg‘(atc%}_%pb %.Fﬁlgc tnLrate
andcéHée HRAGTLI9R G Hﬁﬁ; H%P§19 §ﬁ?EM§9 Fﬁ&ngﬂfyra ion.

of tetrahydrofuran

MethfndD |68 batdheD: 82040 156 Mol pf 1
bor ohydri de (NaBeH4) a5 was sl owy aC de ci):gjvr&1 slemttolotnheWaS

carsobdticon. Afies Eﬂ@ﬁﬁﬁﬂppﬂiﬁgradd'ﬁ'Qﬁmjkyesb§§db%kﬁalned
was renoved, and the ‘tenperature was raised to C.

aftTher BaCcAE D NrXé UL ¥ASinShi taeeuhor about 4 hours at
that tenperature. After the reaction was conpl eted,
t iBhesobvent! was b tenouvediot ke vieactdan concentrahe and
was dissolved in 50 mM (0.2 nol) of a 4 N aqueous

thusol utidn of sddiieimdhydib6kide of NaG@ddiwand tthendiféuoro-2-
resulting solution was stirred for 4 hours. The

hydeot e | lom aveisl Geiali € i eds withacontentrated hydrochl oric
acid in an ice bath so that a pH value of 3 to 15 4
waldigtsttdidfe . ClEfe rEaction mixture |iquid was washed
with nethylene chloride (MJ), andythe aqueous | ayer

o o8 congsnipated 00§

R L‘,/ _NEy ¢ TOTTETO NaBiy MeOH o

o NEt OH
F ether, reflux \r 3 F THF, refiux \]/\

B34

F

[Example 4]

As shown in the reaction scheme 4 given below, 10 g
(0.052 mol} of methyl 2,2-difluoro-2~(flucrosulfonyl)acetate
was dissolved in 150 ml of ether, and while the internal
temperature was maintained at 18°C to 1%°C, 4.85% g (0.055
mol) of d-hydroxy-2-butancone was slowly added dropwise to
the sclution under stirring. After 30 minutes of stirring,
8.1 ml (0.13 mol) of triethylamine (Nets;) was slowly added
dropwise to the reaction mixture liquid, and the resulting
mixture was heated to reflux for 12 hours. The presence of
a reaction intermediate (B5) was confirmed by 'H-NMR, and
then the reaction solution was concentrated.

"H-NMR (D;0): (ppm)  3.67{s, 3H), 2.72(t, 2H), 2.58(t
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Met hanol was introduced into the reaction concentrate,
and any insoluble inorganic salt was renoved by
filtration. 20 Methanol was concentrated, and then
crystallization was carried out using diethyl. ether.
A white solid obtained after filtration was dried in
a vacuum The solid was subjected to drying and
filtration, and thus 6.7 g (yield 70% of sodium

1, 1-di fluoro-2- 25 hydroxyet hanesul f onat e was
obtalned 23 [ Reaction schene 4 0 00 0 A'~ CH 00 O

of 10 (e g EOTHE Cf or Tl Fﬁ’a%@ o 0 135

Lgﬁgapkﬁgég é%a?gqggid%#%giﬁf§¥glﬁ$ SgbgggléeglggnJSO ml

of 2@%?@%@6%%&%r%n(fWﬁ@WOEH&LQ?% - ftgfeme%ﬁgngh§sgh&eqn an

in 150 of ether e intern

icet @nperatyre was oy 9 ah,ped als 1§&i£9ml%grol‘1y%r§ic(ﬁo Oo28H,)

nol ) of nethanol was slowy added dropwi se’to t

wasSOosUbh DN UngeEd Sidophding Abt eend0 Bhnutesnof  aAfter the
stirring, 22.7 m (0.13 no.l) 10 of

dropyNsdi | soptopyghet hyham iicee washs! quksy addedear opwrse the
to the reaction mxture liquid, and the resulting

tenpeRétuecwasis heatedd t oor efd®ax forhz2 houdisionTh@ixture was
presence of a reaction

stirred for about 4 hours at that temperature.

After the reaction was completed, the solvent was
removed, the reaction concentrate was dissolved in 50 ml
(0.2 mol) of a 4 N aqueous scolution of sodium hydroxide
{(NaOH) , and then the resulting solution was stirred for 4
hours. The solution was acidified with concentrated
hydrochloric acid in an ice bath so that a pH value of 3 to
4 was obtained. The reaction mixture liquid was washed with
methylene chloride (MC), and the aqueous lLayer was
concentrated.

Methanol was introduced into the reaction concentrate,
and any insoluble inorganic salt was removed by filtration.
Methanol was concentrated, and then crystallization was
carried out using diethyl ether. A white solid obtained
after filtration was dried in a wvacuum.

The solid was subjected to drying and filtration, and

thus 6.7 g (yield 70%) of sodiumnm 1,1-difluoro-2-

hydroxyethanesulfonate was obtained.
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intermedi ate (B6) was confirned by 'H NVR and then

the reaction solution was concentrated. 15 1H NWR

(020): (ppm 3.71(s, 3H), 2.87(m 1H), 2.45(q, 2H)

2.31(s, 3H), 1.15(d, 6H), 0.97(t, 3H) The crude

reaction concentrate was dissolved in 150 m  of

tetrahydrofuran (THE ) and 21.1 m of nethanol, and in

an ice bath, 5.9 g (0.156 not) of sodi um borohydri de

(NaBH4) 20 was slowly added dropwi se to the sol ution.

ﬁtter the dropw se addition, the ice bath was

ved and_the t Pperature was raised to 60C. The
cti o 1%?x?fﬁ%@%ﬁ§ 24 stirred for about 4 hours at

that teqperature After the reacti was conpl et ed,

the sol vent_was [enoved, the react|on concentrate was
0, (ESO|%%Q i H' 50 (0.2 mbty qf a N aqueous 0,0

yti en-of—sedi um hydr yﬁé NSttt hen, ‘HPSH<“OH
dsul tihg 8¥Kut i on yas-s Prred” for TAOWHS. The
solution was acidifbed with congent at ed hydrochlorlc
acid in an ice bath so that a pkfva ue of 3 to 4 was
obt ai ned. The reaction m xture liquid was washed with
metdwdresie: il ori de (MC), and the aqueous |ayer was 10
concentrated. Methanol was introduced into the
react sbowaonicenthat e;ead@nbanychagel upl g1 v80r ganick, 10 ¢
salt was renoved by filtration. Methanol was
(0. ¢ohcent r abédmeand 1t ek -criyShad Ad-zat (famor@s ulGankil6@ cetat o
out using diethyl ether. A white solid obtained 15

was afittersoflivietyr atn o S@aseidr béd ¢ thear vagudmwhiile sohédiwasrnal

subjected to drying and filtration, and
temperature was maintained at 18°C to 19°C, 1.8 g (0.055 mol)

-

of methanol was slowly added dropwise to the solution under
stirring. After 30 minutes of stirring, 22.7 ml (0.13 mol)
of N,N-diisopropylethylamine was slowly added dropwise to
the reaction mixture liquid, and the resulting mixture was
heated to reflux for 12 hours. The presence of a reaction
intermediate (B6) was confirmed by 1H—NMR, and then the
reaction solution was concentrated.

"H-NMR  (D20):  (ppm) 3.71l(s, 3H), 2.87(m, 1H), 2.45(q,
2HY, 2.31(s, 3H), 1.15(d, 6H), 0.97{t, 3H)

The crude reaction concentrate was dissolved in 150 ml
of tetrahydrofuran (THF) and 21.1 ml of methanol, and in an
ice bath, 5.9 g (0.156 mol) of sodium berchydride (NaBH.)
was slowly added dropwise to the solution. After the
dropwise addition, the 1ce bath was removed, and the

temperature was raised to 60°C. The reaction mixture was
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thus 7.7 g (yield 80% of sodium1,1-difluoro-2-

hydr oxyet hanesu. | fonat e was obt ai ned. [Reaction schene
5] O ((CH3)2CH)2NEt 0 0O 0O OO 0 0O MOH O'S G NaBH4,
MOH S F'F QO ether, reflux Na+-O OH | F F
((CH3)2CH) Xt F THF, reflux B6 20 CH3 [ Exanple 6] As
shown in the reaction schene 6 given below, 10 g 25

(0.052 nol) of nmethyl _
2,2-difluo.ro-2-(fluorosul fonyl)acetate was dissolved
in 150 n of ether and while the internal

ot hEFRCEBLU S HES TR 2 pec gt séﬁacfaﬁ%ﬁ%%i : ?gt he
:%ﬁ‘%%quger“% T{JO&ES mﬁ)A engpj% rreﬁ’ﬂ;lt Spgrl Vneent was
rem$@§d3|Q%k¥ added ; dr.opwi & 4.0 1:he wa@aqﬁ%gg £%§% 50 ml

liquid, and the resulting mxture was

(0.pefldx for 12 QOWﬁSaqE@%uEre§§f&@18£ %ﬁieggéi%ﬂ q¥drox1de

|nterrred| ate (B7) was confirnmed by

(Nabhe, 1Od e@esi ORKSOlkid On 3 §@D@€D&zﬁa%%% el Llrc-MVRfor 4
(D20) (ppm 3.58(s, 3H), 2.17(s, 6H), 1.81(t,

houtts 52- 1. 48(em SH)utThe, crwge r@@@ﬁh@me@on%ﬁﬂhrak%d@%%trated

di ssolved in 150 m of tetrahydrofuran (THF) and 21.1
hydnbchbbriet handl inanth iiReamath so that a pH value of 3 to
4 was obtained. The reaction mixture liquid was washed with
methylene chloride (MC7, and the agueous layer was
concentrated.

Methanol was introduced intoc the reaction concentrate,
and any insoluble inorganic salt was removed by filtration.
Methanol was concentrated, and then c¢rystallization was
carried out using diethyl ether. A white solid obtained
after filtration was dried in a vacuum.

The solid was subjected to drying and filtration, and
thus 7.7 g (yield 80%) of sodium 1,1-difluoro-2~
hydrexyethanesulfonate was obtained.

[Reaction scheme 5]

0 {{CHy)CH)NE 00 9
S% . eOH 0’8 o NaBH,, MeOH \
£ of T - > Nd' 0’ CH
F ether, reflux ((CHy),CHINEL F F THF, reflux W(\
CH, B
[Exanple 6]

As shown 1in the reaction scheme 6 given below, 10 g
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15 ice bath, 5.9 g (0.156 nol) of sodium borohydride
(NaBH4) was slowly added dropw se to the sol ution.
After the dropwi se addition, the ice bath was
renmoved, and the tenperature was raised to 60C. The
reaction mxture was stirred for about 4 hours at
that tenperature. 20 After the reaction was conpl eted,
the solvent was renoved, the reaction concentrate was
di ssolved in 50 mM (0.2 nol) of a 4 N aqueous
solution of sodium hydroxide (NaOH), and then the

| ti | ut.i j d for 4. hours. The
(0- Q3PuEPoA s ngct;}ﬁqu}/%(sfsﬁs]ltﬁ‘g%ﬁ%g%fF%]t‘é%“uofsllfomil)aceftate
hy d. loric.acidd [ th t hat H val ue o
e e e P R T e
. i - - " Lorj de ) s t he
e T Ay br AL eoNEEnTFatad Net Aol vpg (0-0%5 mol)

of h@%g%qe%_aisntsq&mg ;agcfcgé& 0&&@@%9@ Egty%PFa%%lé.t%B% under

I nsol ubl e i norgani was renoved | tration

sti@?ﬁh§00|AW%%rCQﬂPQH&ﬁﬁﬁﬁg'o§n9t39§@n§[y§gahlhéaﬁb933 mol)
was carried out using diethyl ether.” A white sol

of obtabpedlpapéerdafhdtrads onsvas) grigghdd aMAUWBE The the
solid was subjected to drying and filtration, and 10
reathusn7.2igr(ys el 0 fSQ, ofa:sodidme 1, dedifdUof Ovdwrure was

hydr oxyet hanesul f onat e was obt ai ned. [ Reaction schene
heatpa CN CHI1uG Edk MEOHoSrs0 NaBtdd, pMe&Fh&BQf a reaction
intermediate (B7) was confirmed by 'H-NMR, and then the
reaction solution was concentrated.

'H-NMR  (D;0) : (ppm) 3.58(s, 3H), 2.17(s, 6&H), 1.81(t,
4H), 1.52-1.48{m, 6H)

The crude reaction concentrate was dissolved in 150 ml
of tetrahydrofuran (THF) and 21.1 ml of methancl, and in an
ice bath, 5.9 g (0.156 mol) of sodium borochydride (NaBH,)
was slowly added dropwise to the solution. After the
dropwise addition, the ice bath was removed, and the
temperature was raised to 60°C. The reaction mixture was
stirred for about 4 hours at that temperature.

After the reaction was completed, the solvent was
removed, the reaction concentrate was dissolved in 50 ml
{0.2 mol}) of a 4 N aqueous solution of sodium hydroxide
(NaCH), and then the resulting solution was stirred for 4
hours. The soluticon was acidified with concentrated

hydrochiocric acid in an ice bath so that a pH value of 3 to
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FO~- FFether, reflux ~NCH3 F F 0O Na THF, reflux C
OH CH3 137 [Conparative Exanple] 15 As shown in the
reaction schene 7 given below, as a first step
reaction, 750 g of water was introduced to 300 g of
met hyl 2_, 2-difluoro-2-(fluorosul fonyl)acetate, and
while the mxture was stirred, a 30% aqueous sol ution
of sodium hydroxi de was sl owy added dropwi se to the
m xture. 20 Subsequently, the m xture was heated to
reflux for 3 hours wunder stirring. After the reaction
X cooled, the reaction mxture |liquid was
4 w%éu%#gg|ze ‘usi ng concentrated 27 hydrochloric aci d,

nﬁhéh§2f§Q9tloﬁnﬂ%ﬁh&!elkhgyadvﬂﬁﬁ wagﬁqgn %Re é%ylene

obtaln

cme@aegxyw&bumgﬂst h@ﬂ@S%&&@&ﬂ% (f%,néﬁ' ning i gﬂrcge?ﬂrcaLed

salts, 'yield: 75% purity secon

Metﬁ@ﬁ@ﬁ'@ﬁﬁ;BEtho@ucé@thgb the reaction concent aE and
car boxydi f| uor omet hanesul fonate (purity: 5 84

anyg Ofsolebhanol nd M) wera tdi gsel V@meﬁe& 503L qcfnuamon
di chl oroet hane (DCE), and 186 g of p-tol uenesul fonic
Methehdl( pwdsOHomasnt agded, t oadde sedut i@nstthen, zdhiesn  was
reaction mxture was 10 heated to reflux for 5 hours.
carThedmodtur eswag corcetlr akederto rBMINALte scolid obtained
di chl oroet hane, and then 1.5 L of acetonitrile was
aftaddédlthereto. wIhedresdl ting nmaxtune was stirred. The
stirred mxture was filtered and concentrated, and
t hWlse solid was subjected to drying and filtration, and

fsite]

thus 7.2 q {yvield 75%) of sodium 1,1-difluocro-2-
hydroxyethancsulfonate was obtained.

[Reaction scheme 6]

%£w<4L P MeOH 0y P NaBH,, MeOH “*

- —_— - —_— & Nd"

¢ F 0 ether, reflux { r\f-E:?‘IJ = F © THF, reflux ol W(\OH
-/ CHa B7

[Comparative Example]

As shown 1in the reaction scheme 7 given below, as a
first step reaction, 730 g of water was introduced to 300 g
of methyl 2,2-difluoro-2-{fluocrosulfonyl)acetate, and while
the mixture was stirred, a 30% agueocus solution of sodium
nydroxide 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
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sodium 1, 1-d.ifl uoro-2- net hoxy- 2- oxoet hanesul f onat e
(38 g, 15 yield: 200). As a third step reaction, 83 ¢
of 1,1-difluo.ro-2- nethoxy-2-oxoethanesul fonate was
di ssolved in 160 m. of nethanol and 1.2 L of
tetrahydrofuran (THF) in an ice bath, and 44 g of

sodi um borohydri de (NaBH4) was sl ow y added 20
dropwi se thereto. After the dropw se addition, the ice
bath was renoved, the tenperature was raised to 60C
and the mxture was stirred for about 4 hours. After

ction,. ,the reaction mxture liquid was .. .
Y e PRI o 7T o et BFAC BHEF £ HERY T HEE oo BHd  was
ed. The cru reaction m Xt ure was .
con iégg gg agai%gin d?%¥f1%éd waﬁe%, and’the 28 sodium

i idifi -wi.th.c rat r l.ari N
B Rt e U S R
yiel@achiken -gixturesyas concentrated, and then methano

was introduced thereto. The resulting slurry was

fidsered taceemave Scéporgaiesalts, sand the fittralRyiyn
was washed two tines wth hexane. The nethanol | ayer

cariasydbitent cat elaagai Dfoandet hgmrierystebd i zahjon omsy of
carried out using diethyl ether. A white solid

e tbbthail neMeafitierwdid t patsisen vaas i edsi . acyacuwnlc@id hane
thus 68.5 g (yield 95% of sodium 1, 1-difluoro-2- 10

(DCRydr oxyet R&vesal fohatee twesicolstsai iifechid nathe (p-TsOH) was
Conparati ve Exanple, the overall yield of the

adde@actd offhmasseiuR¥n| Readtticon schener@pcMb@H mixture was

heated to reflux for 5 hours. The mixture was concentrated
to remove dichloroethane, and then 1.5 L. of acetonitrile was
added thereto. The resulting mixture was stirred. The
stirred mixture was filtered and concentrated, and thus
sodium 1,1-difluoro-2-methoxy-2-oxoethanesulfonate (38 g,
yvield: 20%).

As a third step reaction, 83 g of 1,l1-difluoro~2-
methoxy-2-oxoethanesulfonate was dissclved in 160 ml of
methanol and 1.2 L of tetrahydrofuran (THF) in an ice bath,
and 44 g of sodium borohydride (NaBH:) was slowly added
aropwise thereto. After the dropwise addition, the ice bath
was removed, the temperature was raised to 60°C, and the
mixture was stirred for about 4 hours. After the reaction,
the reaction mixture liquid was quenched with distilled
water, and then the solvent was removed. The crude reaction

mixture was dissolved again in distilled water, and the
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OuO1) NaOH OO pTsOH O 0 O H i
. e Na+0- S,
2)conc.lid OlIt CF OHDCEJ UGTI1F
GGF2 0 F2 15 The yields of sodium

F-S,
OH

Na+ 0.

~ Na+_ OS. C

NaOH4, MCOH at 2
FO

redux s i~ F2

1, 1-difluoro-2- hydroxyethanesul fonate produced in the

Exanples 1 to 6 and
presented in the following Table 1.

the Conparative Exanple are
[ Tabl e 1] Exanpl e

1 Exanple 2 Exanple 3 Exanple 4 Exanple 5 Exanple 6

Conpar at i

solgfoégtgf

ve
Two- st e
s overal flge At

Exanpl e No.
Two- st%

29 It pcan be seen_fromihe above
=0 t(t%j)@ YcabePof e Cﬁﬁ‘pﬁratt(?v ERanpl
|y d th ec reacti
mle‘HE‘ée%g b(reo Cen{] teéreﬁjoicu ri #& br%%ta
tnelBcbhe Coaqg?gra;égs Pl & 0@e, catdd ed.;
aqueous sol ution o d¥OXI ase

of Two- step Two- st ep
Two-step ' Three-
TS Poryshydrochypelg acid
results that
aztl}%i yl e| ae reaction

reaction

in

¥ h@aﬁea‘d}‘%r&?uced

OUt si.n arnemove
q1 rerore,

inoSQGh ¥M canbaxydify %&%ﬂ%ﬁ&'&&@%gsﬁga%% LQres with

The methancl layer was concentrated again, and then

hexane.

crystallization was

carried out using diethyl ether.

A

white solid obtained after filtration was dried in a wvacuum,

and

thus

68.5

g (yield

95%)

of

nydroxyethanesulfonate was cbtained.

In the Comparative Example,

reaction was 14.2%.

[Reacticon scheme 7]

sodium

1,1-difluoro-2~

the overall vyield of the

MeOH
O 0 0 0
; P TsOH
eed L o DNaOH  jar o8 Jl = Nat O~ é )
& 07 dyconcHC] 1eT COH
The yields of sodiun

 NaBH,, MeOH

ke B

THF reflux

OH

OMS
2

1,1-difluoro-2-~

hydroxyethanesulfonate produced in the Examples 1 to 6 and

the Comparative Example are presented in the following Table

1.
[Table 1]
Example 1 [Example 2 |[Example 3 [Example 4 {Example 5 |Example 6 |Comparati

Ve
Example

No. of(Two-step |Two-step [Two-step |Two-step |[Two-step Two-step [Three-

reaction step

steps

Overall 86.1 78 75 70 80 75 14.2

yield (%}
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the reaction vessel during the purification process
after the first reaction step. On the contrary,
Exanples 1 to 6 are all achieved not 10 by a
three-step reaction but by a two-step reaction, and as
a result of carrying out the reaction using an al coho
and an amne, a significantly high yield of 70 to
86.1%is obtained. The foregoing description of
preferable exenplary 15 enbodi ments of the present

I nvention has been provided in detail, but the scope

o B, IR AT Oy P RS

. i f f h .
oo o s U U RS T
sec@ﬁ@c%@%cgﬁoﬁh%tég In é‘%%éﬁ%d€é Egd b%ur% e Oﬁ$urrlng

ol lowing clains, also belong to € scope o

becQﬁséh%hBr%%%%%lb%Vgﬂi'gﬂb SOVEAT - | 3 CEALNED. | 93551 ca@rled

nmet hod for preparing a sulfoniumsalt, conprising:

outl easihdg & Corpewd repneseatedsby &J.sl@lu@ oW Nk ide, and
formula (1) with an al cohol and an am ne to obtain an

theaafontunssdkitn aadbbegetifngotbReaREBBEUMESARE eWalifleBes to
reduci ng agent and an inorganic base to obtain a

the carpauridr eps esent edirby gt hehe 1@ ufrdldiewitigf oprut@s§ 2kfter
[Formula 1] O Q@ O

the first reaction step.

On the contrary, Examples 1 to 6 are all achieved not
by a three-step reaction but by a two-step reaction, and as
a result of carrying out the reaction using an alcchol and
an amine, a significantly high vyield of 70 to 86.1% is
obtained,

The foregoing description of preferable exemplary
embodiments 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 variations and
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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H!l' n R @ [Formula 2] Il [1" I i.__-._OH O=l-"
i-- fl UM' OOz H15 whereinin the formulas (1) and
(2), RL and R2 each independently represent any one
sel ected fromthe group consisting of a hal ogen 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, a 31 heterocycl oal kyl group, an
aryl group and a heteroaryl group; QL and 2 each
i ndependent|ly represent any one selected fromthe
WHA%rﬁgpcﬁRTﬁkﬁthﬁg of a hydrogen atom a hal ogen at om
and a perfluodroal kyl group; Mrepresents any one
sel ected fromthe group consisting of lithium(Li),
sodi um (Na), potassium (K) and silver (Ag); and n is
anyinteges fremlo A0, %Qe%jrgﬂﬁ met hod E?En'um salt,
preparing a sul foniumsalt accor g toc a|n1i,
comphesehh:.the amne is any one selected fromthe

reacting a compound represented Dby the following
formula (1) with an alcochol and an amine to obtain an
ammonium salt; and

reacting the ammonium salt with a reducing agent and an
inorganic base to obtain a compound represented by the
following formula (2):

[Formula 1]

O Q O
e
0=—"5 ECJ G O Ry
! ’ n
Rz Qs
[Formula 2]
]
oEs! i(::}nc!: OH
MO Q, H

wherein in the formulas (1) and (2},

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

an epoxy group, an alkyl group, a cycloalkyl group, a
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group consisting of a primary am ne, a secondary
amne, a tertiary amne and conbi nations thereof. 15
3. The nethod for preparing a sul foniumsalt according
to claim1, wherein the al cohol is a conmpound
represented by the following fornmula (3), and the
amne is a conpound represented by the foll ow ng
formula (4): 20 [Forrmula 3] R30H [Fornula 4]

NRARSR6 wherein in the fornulas (3) and (4), 25 R3
represents any one selected fromthe group consisting

het%%d% c3la %gﬁkygEgagbup?Sycggﬁkky rg{%ﬂpangn %ryqeteroaryl

hete ocyc an"a
grodpoup and a heteroaryl group; R to R6 each
i ndependently represent an al kyl group, a 5

cyg! oghdkyh, asoup, ladggésaeﬁww%m gﬁ@“%ngagsr%%yéeiected

group and a heteroaryl group; and

frogl k¥l @roups cohRey .k be Id nkedo efdhel, 10 H{OrdB& aton,
hydrocarbon ring. 10 4. The met ho for preparing a

andsul perifunvsaht kof gkaupy 3, wherein the ammoni um salt

is a conpound represented by the follow ng fornul a

(9): réfoesmthias 5ynd QheOselected from the group consisting
of lithium (Li), sodium (Na), potassium (K) and silver {Ag) ;

and

n is an integer from 1 to 10.

2. The method for preparing a sulfonium salt according
to claim 1, wherein the amine is any one selected from the
group consisting of a primary amine, a secondary amine, a

tertiary amine and combinations thereof.

3. The method for preparing a sulfonium salt according
to claim 1, wherein the alcohol is a compound represented by
the following formula (3}, and the amine is a compound
represented by the following formula (4):

[Formula 3]

R;0H

[Formula 4]

NR4RsRg
wherein in the formulas (3) and (4),

Rz represents any cne selected from the group consisting
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0~"S- -CG}-C-0---R1 WRSRAR3R6 0 @ 15 wherein R1
represents any one selected fromthe group consisting
of a hal ogen atom a hydroxyl group, a carboxyl

group, a nitrile group, an al dehyde group, an epoxy
group, an al kyl group, a cycloal kyl group, a

het erocycl oal kyl group, an aryl group and a

het eroaryl group; 20 QL and @ each independently
represent any one selected fromthe group consisting
of a hydrogen atom a hal ogen atom and a

of Qﬁ{fEQQQQaHQQu roHp’Jﬁﬁbg%k&ﬁpr S gﬂxgﬁ%ﬁo%fcloalkyl

sel ected from he gro onsi'sti

gro@FCthgwéﬂﬁoﬁﬂoﬂﬁou hegﬁrqg%§!0%& 9LQUP, %%Lcro ryl
oxy group, "an"aryl group and a "het roaryl group B

grofd;to R6 each independently represent any one selected

fromthe group consisting of an al kyl group, a

cyrd aal kyl eagoud@phed@riocy COatkydn gr oHPs L&) 1ak¥bup, a

group and a heteroaryl group; en R5 and R6 are
cychbkykygrqpmﬁgyth&ykmmﬁﬂﬂbydﬂﬂgﬂkyLth@gﬁlh%ﬁlt@rﬁpr@roup

a hydrocarbon ring; and n is an integer from1l to .
andba Mheenetheod doouprepadi ng a sul foni um sal t accordlng

to claim1l1, wherein the alcohol is any one sel ected

f rgrant h&s BRdgr Bup acensa 5kyhg gobupet hainoty  etalyaniod, linked

propanol , isopropyl alcohol, n-butyl alcohol, isobutyl
togatledholo fO%Mt@Ihﬁdé@ﬁ@FbOﬂoﬁe®®tyl al cohol , undecyl

al cohol , hydroxydecyl al coho

4. The method for preparing a sulfonium salt of claim
3, wherein the ammonium salt is a compound represented by
the following formula (5):

[Formula 5]

1,000
| L)

0 ==5 aclrl“c: O Ry
N+R3R4R5R3"O Q2

wherein R; represents 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 heterocycloalkyl group,
an aryl group and a heteroaryl group;

Q1 and 0 each independently represent any one selected
from the group consisting of a hydrogen atom, a halogen atom,

and a perfluoroalkyl group:;
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heptyl al cohol, 2-nethyl-I|-penty.| alcohol, allyl

al cohol, ethoxycarbonyl net hyl al cohol, nethoxyet hyl
al cohol, 1 20 net hoxy-2-propyl al cohol, benzyl
al cohol , phenet hyl al cohol, cycl ohexyl al cohol,

ment hyl al cohol, tetrahydrofurfuryl alcohol,

t etrahydr opyranyl al cohol, cyanobutyl al cohol, 4-

hydr oxy- 2- but anone and conbi nati ons thereof. 25 6. The
met hod for preparing a sulfoniumsalt according 34 to
claim1, wherein the reducing agent is any one

oLl e, oun SO0 1\ 8 LA, containg
of NaBH41ALCL3, ,rdN?BM L'cg'olo'a'lﬁé' (OVe) R, and G(Pcf‘ffoéom u\}coﬂrcalkyl

thereof he net hod for preparlng
grogplht @@CQﬂﬂkﬁﬁr eotbal md, ahereigRcibe hAAr 9ANIHe RASE ry

is asalt formed from any one cation selected from
grotipe group consisting of alkali netals and al kaline

earth netals, and any one anion selected 10 froma

SUukf at@® Reoneaahniitidapendently chdpydsdet oAnyacheodected

ion, an iodide ion and a thiocyanate ion. 8. A
frogultheni wnewal topsepaied myf tdme meklydd §orup pr epaniaigad kyl

sul foniumsalt according to any one of clains 1 15 to
grogp, 35&a heterocycloalkyl group, an aryl group and a
hetercaryl group;

when Rs and Rg are alkyl groups, they may be linked

together to form a hydrocarbon ring; and

n is an integer from 1 to 10.

5. The method for preparing a sulfonium salt according
to claim 1, wherein the alcohcol is any one selected from the
group consisting of methanol, ethanol, propanol, isopropyl
alcohel, n-butyl alcohol, isobutyl alcohol, t-butyl alcohol,
oxobultyl alcchol, undecyl alcchol, hydroxydecyl alcchol,
heptyl alcohol, 2-methyl-l-pentyl alcohol, allyl alcohol,
ethoxycarbonylmethyl alcohol, methoxyethyl alcohol, 1-
methoxy-2-propyl alcohol, benzyl alcchcl, phenethyl alcohol,
cyclohexyl alcohol, menthyl alcchel, tetrahydrofurfuryl
alcohol, tetrahydropyranyl alcohol, cyancbutyl alcohcl, 4-

hydroxy=-2-butancne and combinations therecof.

6. The method for preparing a sulfonium salt according
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to claim 1, wherein the reducing agent is any one selected
from the group consisting of (CHy}40 (tetrahydrofuran, THF),
NaBHq, LiAlH4, BH3~-THF, NaBH;-AlCl;, WNaBH.-LiCl, LiAl(OMe),

and combinations thereof.

7. The method for preparing a sulfonium salt according
to c¢laim 1, wherein the inorganic base is a salt formed from
any one cation selected from the group consisting of alkali
metals and alkaline earth metals, and any one anion selected
from a sulfate ion, a nitrate ion, a chloride ion, a bromide

ion, an iodide ion and a thiocyanate ion.

8. A sulfonium salt prepared by the method for
preparing a sulfonium salt according to any one of claims 1

to 7.
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