METHOD FOR PREPARI NG A SALT AND A SALT PREPARED BY THE SAME BACKGROUND OF
THE INVENTION 1. Field of the Invention 5The present invention relates to a
nmet hod for preparing asalt, and asalt prepared by the nethod. More
particularly, the invention relates to a method for preparing asalt, by
which a salt that is an intermediate mainly used in the production 10 of
acid generators or the |like, can be synthesized in large quantities at high
yields through sinplified preparation processes, and a salt prepared by the
met hod. 2. Description of the Related Art As generations pass by,

t here has been a demand for 15 hi gher resolution photoresists in the field

of fine si_ngof ] uct Qr sor | i k in

photol it %g%gbhy. éﬁ@@%&ﬁ@ghﬁpgﬁiﬁéékﬁyée%éﬁﬁi%?EE?%?IbﬁﬁpEE#tﬁéﬁ@ t hat
have been devel oped in response to such a demand, contain acid _
generators.In order to produce a 20 resist having increased resolution and
desired properties, varieus bypesobraghe QS@%%%E%kB have been invented so
far. For exanpl e, Japanese Eben-Lald at ent plication No. _
2006- 257078 rhaereigyaftgr 7 refgrred to as "Patent Docunent 1") shows an acid
generator represented by the foll ow ng

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

salt that is an intermediate mainly used in the production
10 of acid generators or the like, can be synthesized in large
quantities at high yields through simplified preparation
processes, and a salt prepared by the method.
2. Description of the Related Art
As generations pass by, there has been a demand for
15 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
20 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



formula (A): [Formula A] Q A BSccRCH2 fr 2 wherein QL and @ each

i ndependent|y represent a fluorine 5 atomor a perfluoroal kyl group having
1 to 6 carbon atons; X represents -OH or -Y-OH, Y represents a Ilnear or
branched al kyl ene group having 1 to 6 carbon atons; n represents an integer
froml1l to 9; and AF represents an organi c counterion. _
ThePat ent Docunent lal sodi scl oses, asan 10 internedi ate for the production of
the acid generator, for exanple, an organic conpound represented by the
following formula (B): [Fornmula B] 91 ML GBSCOOH 2

formula (A):

[Formula A]

C)1
A *Q3S¢COZCM2~Z/C-»X“
Q? %

wherein Q' and Q% each independently represent a fluorine
5 atom or a perfluoroalkyl group having 1 to 6 carbon atoms; X
represents -OH 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
10 intermediate for the production of the acid generator, for
example, an organic compound represented by the following
formula (B):
[Formula B]
Q”I
M" T038CCOOH
QZ
15 wherein Q' and Q° each independently represent a fluorine
atom or a perfluoroalkyl 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
20 formula (A) from the compound of formula (B) is shown.

[Reaction Scheme A]




15 wherein QL and 2 each independently represent a fluorine atomor a
perfl uoroal kyl group having 1 to 6 carbon atons; and Mrepresents Li,

or Ag.

Speci fically,
represented by the fornula (A,

Na, K

In the Exanpl es of the Patent Docunment 1, the foll ow ng reaction
scheme (A) for the synthesis of the conpound of 20 formula (A) fromthe
conpound of forrmula (B) is shown. [Reaction Schene A] C*PH

the reaction scheme which is intended to obtain the conpound
di scloses a first step of hydrolyzing the

i [ [ btain a
conmpound 5 represented by the formula (B) wth sodium hydroxide to o
ca?onyIic acid compound in an aqueous solution form and a second step of
subj ecting the carboxylic acid conpouaﬂghn an aqueous solution formto an

esterification P
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Specifically, the reaction scheme which is intended to
obtain the compound represented by the formula (A),
discloses a first step of hydrolyzing the compound
represented by the formula (B) with sodium hydroxide to
obtain a carboxylic acid compound in an aqueous solution
form; and a second step of subjecting the carboxylic acid
compound in an aqueous solution form to an esterification
reaction.

However, the second step of esterifying the carboxylic
acid compound in an aqueous solution 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 thereof, 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




reaction. 10However, the second step of esterifying the carboxylic acid
conpound in an aqueous solution state, which is the reaction result of the
first step, particularly has a problemof low yield. On the other hand,

Kor ean Unexam ned Patent Application 15 No. 10-2008-0099784 (hereinafter,
referred to as "Patent Docunent 2") discloses inventions related to
crystals of an organi c conpound and a nethod for production thereof, and

t he docunent discloses a nmethod for producing with high efficiency a
carboxylic acid conmpound that is the resultant 20 product of the first
step shown above, which nmethod process of supplying an reaction of the
reacti oRrgeméme Aompchudesta sarspensjaoricpr epakahi:on AGUEeHS, $QY Utdien
contai ning an organi c conpound to an organic solvent, mcronizing the
dropl et §rePlefhe agliedtis sulutdwon bolptepar eca SUSPENsi ONn; s@lsedsion ;
crystallization process of azeotropically distilling the water fromthe
aqueous?88l it i 6AYEFathézstspengirowasist o6 ameorgapiicasalwventstil arystal | i ze
out the crystals of the organic conpound. As such, various attenpts have
been nabBCt ¥déifel BFPA HBEhGEURSM Spraspartiimg ashl thwi tduspemisghnyiweltd 10

SUN%%RY OF THE LNVENTiCN Accordingly, it is an object of the present
vent to crystallize out the crystals of the

i nventi9ff °rdantc so
organic compound.
As such, various attempts have been made to develop a
method for preparing a salt with a high yield.

10 SUMMARY OF THE INVENTION
Accordingly, it is an object of the present invention
to provide a method for preparing a salt with a
high yield, by reducing purification processes and
simplifying the reaction steps as compared with the existing
15 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 salt.
It is another object of the present invention to
20 provide a salt prepared by the method for

preparing a 8alt described above.

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

25 according to Example 1 of the present invention;




to provide a method for preparing a salt with a highyield, byreducing
purification processesand sinplifying the reaction steps as conpared with
the existing 15 nethods. Specifically, the nethod of the present invention
i nvol ves using a reaction utilizing an al cohol and an am ne instead of an

aqueous solution of an inorganic base, to obtain a salt. It is
anot her object of the present invention to 20 provide asalt prepared by the
nmet hod for preparing asalt described above. BRI EF DESCRI PTI ON OF THE

DRAW NGS Fig. 1 is a 1HNWR spectrumof the conpound Si produced
25 according to Exanple 1 of the present invention; Fig. 2 is a 1HNW
spect r um of Fh@,canﬁeumﬂ1D2NMR0@@@aiﬁﬂMngthbtébﬁggynge%ﬁ.ﬁgo&gg%&wesent

invention; and Fig. 3 is a 19F-NWR spectrum of the conpound B2 produced
accor di agco dixanploe Ekaafoliche prresemrt pirdventd Qhvebtion; and
Fig. 3 is a F-NMR spectrum of the compound B2 produced

according to Example 1 of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
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

10 out the invention. However, it will 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.

15 All of the compounds or substituents as used herein may
be unsubstituted or substituted, unless stated otherwise.
Here, the term "substituted" means that a hydrogen atom of
the compound or substituent is substituted by any one
selected from the group consisting a halogen atom, a

20 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

25 combinations thereof.




DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Herei nafter, the present
invention wll be described in detail so that those having ordinary skil
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 fi cations, and the present invention is not intended to be limted to
t he exenpl ary enbodi nents expl ained herein. 15AI]. of the compounds or
substituents as used herein may be unsubstituted or substituted, unless
stated otherwi se. Here, the term"substituted" neans that a hydrogen atom
of the conpoundlesssubsiiddient HeswSuRstityted by any one sel ected fromthe
group consisting a halogen atom a 20 hydroxyl group, a carboxyl group, a
nitrile geoupn araaldehydengr oupm ak1RRMAH GHOMP.c AN Al #Hﬁg%%tf%g
per fluoroal kyl group, a cycloal kyl group, a heterocycl oal'kyl group, an
al koxy geéupluamiakl ybhgooupe, abbenzyk gnaupodanearyl group, a heteroaryl
group, derivatives thereof and 25 conbi nati ons thereof. Unl ess
stat ed ot her wWiskess hetahaldogenhatenteas tiised" het €t dcfears1apy Qe glrom
selected fromthe group consisting of fluorine, chlorine, bromne and
i odi Me. ®hI e sinraty ot HepubEe,at hestaetles oeyc| oakbkyl gr oup/c 1y 1
"heteroaryl group" as used herein neans a "cycloal kyl group” or "aryl
group” c®ht@’ni ngr1 t8r8lheféPBat onscséhéntied fiomtbhe 3gr duyr coonsiostsi ng of
ni trogen oxygen (0), sulfur (S) and phosphorus (P) within one ring,
With theséﬁ%%Feét%ﬁEWIQWQK9¥?%© béragséarBor fatiohsrodduUnl(¥ss statved
othermﬁsgg)the i | kyl .group” as used herein nmeans a |inear or branched
al kyl group’ halthgt 1?6 309cRPBERParBs: (Pl heiteyei 8aPk Y ngr oup'thaghesed
her ei n a cycl oal kyl group having 3 to 30 carbon atons; the
"het er o%%%l ?(?/%m%r%%pgh%sr%%ig&)%ﬂ%i?ﬁ?ﬁe%(hsatéml% het er ocycl oal kyl group
havipg 2 to o] ons; d the "aryl group" means an aryl group
hav?gg 6 to %811%25; o%%{tgﬁlﬁ. O%ﬁgrwéﬁﬁw eﬁkéegr ctip®Ylas AP herd nUsedns a
| i near - | ky roup, havi 1 to 30 carbon atons; the
"cycloa?&?ﬁ%ﬁgqggga%"gaéfﬁg%% ﬁgr%F%nﬁggﬂsa;k%gcgﬁﬁT@yb%ﬁéngo1gF8u60having
3 to 30 canhan atons; the Wgﬁgggggxghogkéében%sgrouC¥ as_used herein means
t

a heterocycl oal kyl ene group having carbon a brit " ahd PR2"®afyl ene
group” as/dised Wier ei §roeans anialy| ene groupshaving,.6.to 30 carbop, atons.

According to an enbodi nent of the present invention,

"heterocycloalkyl group" as used herein means a

15  heterocycloalkyl 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

20 group having 3 to 30 carbon atoms; the "heterocycloalkylene
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,

25 there 1s provided a method for preparing a salt,




in which asalt can be produced with a high yield Through reduced reaction
steps and sinplified production processes. Herei nafter,the nmethod for
preparing salt will be explained. 5The nmethod for preparing asalt includes
a first step of reacting a conpound represented by the follow ng formula
(1) with an alcohol and an am ne to obtain an ammonium salt; and a second
step of reacting the obtained ammoniumsalt with a reduci ng agent and an

i norgani c base to 10 obtain a conpound represented by the follow ng fornula
(2). [Fornmula 1] [Formula 2] 15wherein in the fornulas (1) and (2),

RI and R2 each independently represent any one selected fromthe group
consi sting ehianhal ogen atom gaﬁgdég%ygeggggg a caﬁggx%jkgr%y%d itrile
group, an al dehyde group, an epoxy group, an aPEyF group, a é&cloﬁ I
group, athbetghocysheatkylr&HoOuibn anrad graup er roup;
,.)1 and Q2 each Thdependently represe%%sany on%ggg%g%?g% #ggﬁy%ﬁ%lg}oup
consi sti pgooksaehydr ogelne & 03 £ 8e hal ogen amgﬁnﬁxgndf@rpebgggggggbkyg group;

salt will be explained.

(@3]

The method for preparing a salt includes a
first step of reacting a compound represented by the
following formula (1) with an alcohol and an amine to obtain
an ammonium salt; and a second step of reacting the obtained
ammonium salt with a reducing agent and an lnorganic base to
10 obtain a compound represented by the following formula (2).

[Formula 1]
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[Formula 2]
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15 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 epoxy group, an alkyl group, a cycloalkyl group, a



M represents any one selected fromthe group consisting of lithium(Li),
sodi um (Na), potassium (K) and silver (Ag); and n is an integer from1l to
10. 10In regard to Q and @, the halogen atom may be a fluorine atom
First, in order to selectively substitute only R2 of the conpound
represented by the fornmula (1) the conmpound represented by the formula (1)
is reacted with an alcohol 15 and an am ne in organic solvent, instead of
an aqueous sol ution of an inorganic base. The al cohol may be a
conpound represented by the following formula (3): [Formula 3] 20R3CH
wherein R3 represents any one selected fromthe group consisting of an

al kyl graup iyl , a_ het ycC yl oup, .an al koxy group,
an aryl groﬁgégggqgggg grogggpggroﬁg. %%%%ecé??dalfvgitﬁg al‘cohdl®h be
any one gebgpted from the group consisting of nethanol, ethanol, propanol,

i sopropyl al cohol, n-butyl alcohol, isobutyl alcohol,
t-butyl al cohab, axobupyl edcohohqspdegyhal goheb - Bydr oxydecyl alLohal,heptyl
al cohol , 2-net hyl -1 -pentyl 5 al cohol, allyl alcohol, ethoxycarbonyl et hyl

al cohol , frethokyeyhylpalcoobak i hgmetthex yrydrpgepy k tak¢ okolhs 1ReRzy 5 @) cohol
phenet hyl al cohol, cycl ohexyl al cohol, nenthyl al cohol, tetrahydrofurfuryl
al cool , aneét a ahydf bpyraaykyl group;

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

n is an integer from 1 to 10.

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

15 and an amine in organic solvent, instead of an agqueous
solution of an inorganic base.

The alcohol may be a compound represented by the
following formula (3):

[Formula 3]

20 R3;0H
wherein Rz represents any one selected from the group
consisting of an alkyl group, a cycloalkyl group, a
heterocycloalkyl group, an alkoxy group, an aryl group and a
heteroaryl group.

25 Specifically, the alcohol may be any one selected from



al cohol , cyanobut yl al cohol , 4- hydr oxy- 2- but anoneand 10 conbi nations thereof,
but the present invention is not Intended to be limted to these. The
anmne is an organic am ne conpound sel ected from nitrogen-containing
conpounds, and the amine nay be any one selected fromthe group consisting
of a primary amne, a 15 secondary anine, a tertiary am ne and conbi nations
thereof, or may be a tertiary amne represented by the follow ng formla
(4): [Formula 4] NRARSR6 20 wherein R4 to R6 each independently represent
any one selected fromthe group consisting of an al kyl group, a cycl oal kyl
group, a heterocycl oal kyl group, an aryl group and a het er oal kyl group; and

k ther to forn1a
e ooar R 2l KehoJL0URS. IeY By Dga | e R o o i 2

hydr ocar bon ring. exanble

th ri n di i rLopyl e _ _
E{QPﬁy|?ggg?gﬁﬁfgnlﬁéamgigld?thﬁyﬁefﬁgﬁﬁﬁﬁéru%?%éégkg ?%C?h%%'nﬁy be

preferabbytysed asddmelam nesxduicfhe pLresgnL15 inyenption 'SdTgoHFFe”ded
to be limted to these. The organi c solvent may b any organi ¢

sol vent hhdtokgdgener alalycusad | méhe, 1 el atednant, aﬁqﬁggq]aﬁaggga 1et her,
di chi oronet hane, chl orof orm di chl oroet hane, acetonltrlle t ol uene and t he

I|kefhayab@Obbéfera@lyyhsedal¢mmolhe priasentcadbdmpetdrgn i s aNebniont ended

to be limted to these.
methoxyethyl alcohol, l-methoxy-2-propyl alcohol, benzyl
alcohol, phenethyl alcohol, cyclohexyl alcohol, menthyl
alcohol, tetrahydrofurfuryl alcohol, tetrahydropyranyl
alcohol, cyanobutyl alcohol, 4-hydroxy-2-butanone and

10 combinations thereof, but the present invention 1is 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

15 secondary amine, a tertiary amine and combinations thereof,
or may be a tertiary amine represented by the following
formula (4):

[Formula 4]

NR4R5Rg

20 wherein Ry to Rg 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 heteroalkyl group; and

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

25 together to form a hydrocarbon ring.



In the first step, the compound represented by the fornula (1) is dissolved
in the organic solvent as nentioned above, and the al cohol is added
dropwi se to the solution. The m xture 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 from10 mnutes to 2 hours,
and nore preferably from30 mnutes to 1 hour. If the stirring tenperature
is lower than OC, the rate 20 of reaction is low, and if the stirring
tenperature i s higher than 60C, there may be a problem of heat generation
Furthernore, if the stirring tine is shorter than 10 m nutes, unreacted

subst ances j hi ..and if the stirring time exceeds 2 hours,
t here may bre@%e%rfggizg%n?gf ?g)\}fe?esxea%reéacqji%wyla”%ne'Af1trejrm?q”réylrﬁl%%fiﬁrre of

the compeund represented by the formula (1) id. the alcohol is stirred, the
amine is aéded?dﬁopmﬁée thereto, and the nﬂ&ﬁﬂr%ﬁ%%PQﬁ%ﬁingQY%%ﬁﬂqﬁc

SUbsequeﬂﬁthyﬂﬁsb§r@B?@%%QN@@e&ﬂﬁﬂuﬁﬁmﬁnnPnﬁggﬁiﬁﬁ£pey?éfpe5ai% %ﬂ&?aCtion
C

i nt er medi at e substance, has been obtai néd, and the reaction solutiol is

concentrat ed. rEhe pef buxfeanphe cardd eds oyhcat, A4 d o 150C far rgﬁrets%r?to
hours, and preferably for 10 to 14 hours. If the reflux tenperature exceeds

150C,5 t heneeatiisesia poobliemehhati thebyi ehidifay be Lpwsdue to the 10 |ow
boiling point (b.p.) of the product, and if the reflux tenperature is bel ow
40C, there malhédecagprobl emlivkat umyeact eth gubstancessberahn behicnd.s
The contents of the conpound represented by the formula (1), organic
sol vent , 9alebhblyandgeam e the belappropritat ednd 160r egubaped, acaording to
the reaction conditions. The amine is preferably used at a molar ratio of 1
to 10, andChbPECHeERRRADI ychtonefarny atdiciofoddthd)e Wi thratespeati 1teg t he
conpound represented by the formula (1). The alcohol is preferably used at
a nol ar TatTeNefaadt bnNeol l&Rdmalr 220 rpifetreball ysatl, abwsl aher atrieseoft 1 t o
5, %%th respect to, the congound represented by the fornula (1). Since the
first step’WitP2et® anCbr §ahtRILDI vente abimhetd ezettilomssol vent, instead of
t he aqueous | ution of a
q S Ehe 91rs@ step, the compound represented by the
formula (1) is dissolved in the organic solvent as mentioned
above, and the alcohol is added dropwise to the solution.
The mixture 1is then subjected to stirring. The stirring
15 temperature is preferably from 0 to 60°C, and more
preferably from 10 to 30°C. The stirring time is preferably
from 10 minutes to 2 hours, and more preferably from 30
minutes to 1 hour.
If the stirring temperature is lower than 0°C, the rate
20 of reaction is low, and if the stirring temperature is
higher than 60°C, there may be a problem of heat generation.
Furthermore, if the stirring time is shorter than 10 minutes,
unreacted substances may remain behind, and if the stirring

time exceeds 2 hours, there may be a problem of reverse

25 reaction.

10



inorganic base that is used in the related art, the 25 solubility of the
reaction internmedi ate substance is enhanced during the purification
process, hydrolysis of the carboxylic acid ester is prevented, and the
problemthat in the case of separating the reaction internediate substance
in an aqueous solution phase, the reaction internediate 5 substance adheres
to the reaction vessel, thereby nmarkedly reducing the yield, can be

over cone. When the al cohol is the conpound represented by the formula
(3), and the anmine is the conmpound represented by the fornula (4), the
ammoni um salt may be a conpound 10represented by the followng fornmula (5):

[ Formul a 5] V@g&f&”tﬁ% r >Et‘%§§é“%fa“é’hé’”%afnglagﬁhgd%gérg%éﬂqe@fgr’gg gﬂf&e a

consi sting of al ogen atom a hydroxyl
an al kyl group,

itril i I oXYy .gr.oup, a
QLE[BaFkgﬁgg?%ﬁg?lz %%?%9%8%2?%2 ﬁ?? ggoﬁﬁfgﬁﬁfary& Ir olip“andsa HEEEr oar |

group; dropwiseQriand. Q@ eaghy i "cg\%pe%‘lé‘z%'r% represent s, any, one ﬁ%gf:;t ed

fromthe group consisting of a hydrogen atom a hal ogen atom 20 "an

perfl UOFQ@H)K@!huQIH@Ug; it is @16@@&%&@@%9”Qnﬁ@h?ﬁﬁegaﬁﬁomwﬁng%fugrOUp
consi sting of an alkyl group, a cycloal kyl group, a heterocycl oal ky

group, ahsabhkoxycgtonpinabraeylageoyppasdnachehasoderh gHeURHRId La4R6 each
i ndependently represent any one sel ected
the reaction solution is concentrated. The reflux can be
carried out at 40 to 150°C for 8 to 20 hours, and preferably
for 10 to 14 hours. If the reflux temperature exceeds 150°C,
there arises a problem that the yield may be low due to the
10 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, alcohol and amine can be appropriately
15 regulated according to the reaction conditions. 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 by the formula (1). The alcohol 1is
preferably used at a molar ratio of 1 to 10, and more
20  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 aqueous solution of an

inorganic base that 1is wused in the related art, the

25 solubility of the reaction intermediate substance is

11



fromthe group consisting of an al kyl group, a cycloal kyl 5 group, a

het erocycl oal kyl group, an aryl group and a heteroaryl group; when R5
and R6 are al kyl groups, they may be l|inked together to forma hydrocarbon
ring; and nis an integer from1 to 10. 10ln Q and @, the hal ogen atom
may be a fluorine atom The reaction concentrate is dissolved directly
in a solvent without purification, and then a reduci ng agent and an

i norgani ¢ base are added to the solution dissolving the reaction
concentrate. Then, the conpound represented by the 15fornula (2) can be

pr oduced. First, the reaction concentrate is dissolved in an

al cohol i g.g5ghvent d%tmga et Lapyer of by ap. m%@é‘ggag raﬁgggﬂfgéfpr%anol

and in an 1 ce bath ng agen
sol utionga2@dherf educipg Ags gggy QQ%E?thé ggtedt% ?n1the

group consi sting of (OH2)40 tetrdﬁydr ur an,
BH3- THF, ¢+ NaBld4r-A10]3, s@égﬁﬁtkh%|ka!Aﬂéd@%ié?aQHtg H@b? EEO%%gé% but

t he present invention is not intended t |n1te ese er the
dropw seiaddid i anpuafodde scaducidig agest, whes rté'g'ctrﬁﬁ?t 100 1% Lanplet ed,

the solvent is renoved. The i norganic base is added to the reaction solutlon
f r omSwhi shbs hensel weihtrkas heenheemeed,icandsdhem t hen8Xbyr @wasdly
reducing the yield, can be overcome.
When the alcohol 1is the compound represented by the
formula (3), and the amine is the compound represented by
the formula (4), the ammonium salt may be a compound

10 represented by the following formula (5):

[Formula 5]

00

"

0==5 Ecl:h]c: 0—R,
%4‘&3@4%5@.5“@ Qz

wherein R, represents any one selected from the group
consisting of a halogen atom, a hydroxyl group, a carboxyl
15 group, a nitrile group, an aldehyde group, an epoxXy group,
an alkyl group, a cycloalkyl group, a heterocycloalkyl group,
an aryl group and a heteroaryl group;
Q1 and Q, each independently represents any one selected
from the group consisting of a hydrogen atom, a halogen atom
20 and a perfluoroalkyl group;
R3 represents any one selected from the group consisting

of an alkyl group, a cycloalkyl group, a heterocycloalkyl

12



stirred, to thereby obtain the sulfoniumsalt represented by 5the fornula
(2). As for the inorganic base, any salt fornmed fromany one cation
selected fromthe group consisting of alkali netals and al kaline earth
netal s, and any one anion selected fromthe group consisting of a sulfate
ion, anitrate ion, a 10 chloride ion, a brom de ion, an iodide ion and a

t hi ocyanate ion, can be used, and preferably, use can be made of a conpound
represented by the fornula: MOH Here, Mis any one selected fromthe group
consisting of Li, Na, K and Ag. The inorganic base may al so be used after
bei ng dissolved in 15 an aqueous sol uti on. The stirring may be
carried owgt, 4@nt 02 1BOG, f oy o] h . e _stircri t enperature is
belom140g¥i€%ire may be prob éﬁ%ain%?heggg%eg%(m%2a€§FOnaa2%F%%%‘?%ﬁhining
of unreactredhpsubst ances. If the stirring tenperature exceeds 20 100C, there
arises a problemthat the yield my be decreased due to the | owered boiling
point (b.p.) Bf theral eakol iihE&paremntellf therstififing tife is.sharder than
2 hours, there may be a problemthat unreacted substances renain éhlnd,
and if tHeost itlré ngroipe cexeeaeds nk0 @puaﬁ,ggﬁggmeggogpy be @y&q?gy t hat

t he product undergoes discoloration. he contents of” the reducing
agent® andTPhe. i ner garice rbase loar kya appioopr,i atel y arggul afredaceerding to
the reaction conditions. The reducing agent is preferably used 5 at a nol ar
ratio of PELEEO5 Lt HrpeBpect to the conpound represented by the fornul a
(1), so that the starting material ester can be conpletely reduced. The

i norgani ¢ bas®'§% Bﬁefaé?gbﬁy @séd at kel nolreupsat | bhey neatyo Bewiltimlees pect
to the cggggggd rggrgsented b% the formula (1), so 10 that the product can
be obtai ned Irn-the’f oPh'of PHOFgaRFecsartng/ and unlike the conventional

met hods, the method for pre ing a salt according to the present invention
uses an alcoﬁgﬁuaﬁi éﬁ”ﬁ%ﬁﬁgﬁéﬂﬁgé%'W% the first 15 step, instead of an
aquequs sol uti of._an.inorgani c. base, and thereby nakes it possible to
selg?tively QL g%i?ﬁ?eQéhlgg%Qh%%ogﬁ% LoNPIlmY PRpf esEM et BY2 9 f or nul a
(1), thereby % I he Lon, i nternmedi ate substance from bei ng

hydr ol yzed i#ﬂ%ﬁe%gggggﬁg s%éﬁ?%%%gﬁ %séfsgﬁ65§8%§85vé5%ﬁ%c§bypﬂdblén1that
t he reactd phehit gf i at : >e adheres..to the reaction vessel during
separation and pur?E?%gt?8§9§?E?E§8§0b§?3n§é§”ﬁﬁitﬁ%g%ﬁh%%uég%BFuﬁﬂen

phase. Thwsinbhgaiiel daikse narkedhycinereased oo ution dissolving the
reaction concentrate. Then, the compound represented by the

15 formula (2) can be produced.

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

20 The reducing agent is preferably any one selected from
the group consisting of (CH;).0 (tetrahydrofuran, THF), NaBH,,
LiAlH, BH;~THF, NaBH;~AlClj, NaBH,~-LiC1, LiAl (OMe)s; and
combinations thereof, but the present invention 1s not

intended to be limited to these.

25 After the dropwise addition of the reducing agent, when

13



Furthernore, the nmethod for preparing asalt 25 according to the present

i nvention reduces the conventi onal three-step reaction process into a
two-step reaction process by using an amne in the first step, so that the
purification operation is sinplified, The nethod of the present invention
al so allows the reduction reaction in the 5 second step to proceed by
sinply concentrating the solvent after the first step w thout any
separation or purification processes. Thus, the nmethod can provide the salt
wi th high efficiency. Accordi ng to anot her enbodi nent of the
present 10 invention, there is provided a salt prepared by the nethod for
prepari ngpasa i - -Jhe thod for preparing a salt of
t he presen?si%%%ﬁf?gﬁ 2§%|§§§¥§f#59é r%%%tf%ﬁV§F%ps}sdd§3(ﬁﬁ?ﬂrequ e

purificatinogpnocesses andahgeRotaceampanied by R0 em that
reaction internedi ate subst%nc%s aahere to fheogeﬁgF%§ﬁ95b§§émwﬁh%%b t he

purificatihen ppdeesseshasausidly acdece8asehd YWl fd. tne pidLAPLE o6 ,
variations and nodifications of the present 1nvention can be easily carried

out by tbeserbaying ondireany 2% aiskidde iy thg i@t < and Mard atlpns and
nodi fications are all regarded to be included in the scope of the present

i nvertt i ohhe formulerebmafter, specific Exanples of the present invention

wi |l be described. However, the Exanpl es descri bed bel ow 25 arei nt ended

onl yfor the pispbse dhespecirbiacald pasei | hugt saticng cameex @ @innifg, the:
present invention, and are not intended to Unit the present invention by
any neanSaFuPRhéchocded hergubjteet gratuersortdiatt iare oot adesarni bhed Jierein
can be sufficiently technically deduced by those 5 skilled in the art, and
t her ef or 81 ddét &R dd cerist it P8R8 L eheradn anivl loe anittedelected from

the group consisting of a sulfate ion, a nitrate ion, a
10 chloride ion, a bromide ion, an iodide ion and a thiocyanate
ion, can be used, and preferably, use can be made of a
compound represented by the formula: MOH. Here, M is any
one selected from the group consisting of Li, Na, K and Ag.
The inorganic base may also be used after being dissolved in

15 an aqueous solution.
The stirring may be carried out at 40 to 100°C for 2 fto
10 hours. It 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
20 100°C, there arises a problem that the vyield may be
decreased due to the lowered boiling point (b.p.) of the
alcoholic solvent. If 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,

25 there may be a problem that the product undergoes

14



EXAMPLES [ Exanpl e 1] 10As shown in the reaction schenme 1 given bel ow, 600 g
(3.12 nmol) of nethyl 2,2-difluoro-2-(fluorosulfonyl)acetate was di ssol ved
in 6 L of ether, and while the internal tenperature was maintai ned at 18C
to 19C, 133 m (3.28 nol) of nmethanol (MeOH) was slowly added dropw se to
the solution 15 under stirring. After 30 mnutes of stirring, 1.12 L (8.7
nol) of triethylamne (Net3) was slowy added dropwi se to the reaction

m xture liquid, and the resulting m xture was heated to reflex for 12
hours, The presence of a reaction internmediate (Si) was confirned by

-H NVR, and then the 20 reaction solution was concentrated. The spectrum of
H NVR obtakipedoirstprgsented in Fig. 1. The crude reaction concentrate
was dissolved in 6 L of tetrahydrofuran (THF) and 1.24 L of methanol, and
in an ice bathhe3621q 257 f0l)Of - SQE b dri B MBS, ;

slow y added dropwi se to the solution.Af%g% ?ﬁghgra%afsgh@agg%%lonfzihe ice

bat h wasbeesovedn angk t hepp edperatare Wasqhahsed tQc-60Eqihhe reactipgn
m xture was stirred for about 4 hours at that tenperature. After the

reacti onr¥asteonplenedcibhe . solMent ravasc 1eoygdntt he RAGL QR IGONERAL rat e
was dissolved in 2 L (8 nol) of a 4 N aqueous solution of sodi um hydroxi de
(NaOH) aad tehemolhe resilctiog Soltbi 6n wiash steepedtf afo 4theuremnpbhed
solution was acidified with concentrated hydrochloric acid in an ice bath
so that acpkevahtiedofbg t bhd wasrthQlebt dilned. sthe theact itor Moxtautaenki qui d
was washed wth nethyl ene chloride (MC), and the aqueous |ayer was

concent rate@rial estget hapdl fascinpledaded Fedwcede rebBice i dmocogneent r at e,
and any insoluble inorganic salt was renoved by filtration. 15 Methanol was
concent rat 8@, ‘andPTheR: TPyt ABECzatT o VBRI &ar EREdCOE ubi ri df etihiyh et her
A white solid %3%) tained after filtration was dried in a vacuum and the
struct ure“ ¥ “the “Soli'F Weld"ROHIT r BB BYT FERMVRYardd QL oo NVRL @ THé) FeS@l ts are

presgnt e&cjﬂp 'Elhg pzroaélﬂ'udctFi gansbezoojbl_‘é_al\il\r/l%cg 0%8) :th(epp{grdfn’l 1(?9 ’in%lj)ganic
salt.

Unlike the conventional methods, the method for
preparing a salt according to the present
invention uses an alcohol and an organic base in the first

15 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

20 problem that the reaction intermediate substance adheres to
the reaction vessel during separation and purification of
the substances 1in the aqueous solution phase. Thus, the
yield is markedly increased.

Furthermore, the method for preparing a salt

25 according to the present invention reduces the conventional

15



: - [ ' drying
F-NVR (D20): (ppm -115.3(t, 2E) The solid was subjected to
and fiftra%ion, and thus 495 g (yield 86.1% of sodium1,1-difluoro-2-
hydr oxyet hanesul fonate (32) was obtai ned. 25[ Reaction schenme 1] 0 0 O
,"gi. F Me,01-1, tisiEt 3 ether, reflux NaOl-14, tyleOl-1 THF, reflex

4's.  Na AyOH F 82

three-step reaction process into a two-step reaction process
by using an amine in the first step, so that the
purification operation is simplified. The method of the
present invention also allows the reduction reaction in the

5 second step to proceed by simply concentrating the solvent
after the first step without any separation or purification
processes. Thus, the method can provide the salt
with high efficiency.

According to another embodiment of the present

10 invention, there is provided a salt prepared by
the method for preparing a salt described above.
The method for preparing a salt of the

present invention employs simple reaction steps, does not
require purification processes, and is not accompanied by a
15 problem that reaction intermediate substances adhere to the
reaction vessel during the purification processes, causing a
decrease in yield.
Simple variations and modifications of the present
invention can be easily carried out by those having ordinary
20 skill in the art, and these variations and modifications are
all regarded to be included in the scope o©of the present
invention.
Hereinafter, specific Examples of the present invention
will be described. However, the Examples described below

25 are intended only for the purpose of specifically

16



[ Exanpl e 2] As shown in the reaction schene 2 given below, 10 g
(0.052 nol) of nmethyl 2,2-difluoro-2-(fluorosul fonyflacetate 5 was
dissolved in 150 mM of ether, and while the internal tenperature was

mai ntai ned at 18C to 19C, 4.1 m (0.055 nol) of n-propanol (n-PrOH was
slow y added dropw se to the solution under stirring. After 30 m nutes of
stirring, 18.1 m (0.13 nol) of triethylamne (Net2) was slowy added 10
dropwi se to the reaction mi xture liquid, and the resulting m xture was
heated to reflux for 12 hours. The presence of a reaction internediate (83)
was confirmed by IH NVMR and then the reaction solution was concentrated.

H NVR (D20)ustPRE)3g5H:S, 3 i2id 8 2 a8)on 1 m..28),
1.05(t§ QFg,Sg.QE%t? gﬁl)e Plat %hg(gﬁﬁgei?gggﬁﬁg%jéoncek¥?atgAéagr% :

di ssol vedoin iIB@mecf t6 etnahydrofdr gae ¢THE) iand2hoh Ny Ogngzm%@l%'u and
in an ice bath, 5.9 g (0.156 nol) of sodi um borohydri de (NaBH4) was sl owy
added drbpwkbermorehe siod utdwdnedf t enttthe s20tdpepwise adsh tien, tihe i ce
bath was renoved, and the tenperature was raised to 60C. The reaction

m xture Wasestireed faor abddt c4ehadys atchhatat eppenaduced Afit ernbhe
reaction was_ conpleted, the solvent was renoved, the reaction concentrate
was di ssdfkvedeiin 8D fhe( 022t molandf thedeRoagueotist solad i enxpafinsedionm

hydr oxi de (NaOH), and then the resulting solution was stirred for 4 hours
The sol utioheWRsYhtt dP¢i @dl Wieh- concentrated 5 hydrochloric acid in an ice
bath so that a pH value of 3 to 4 was obtained. The reaction m xture |iquid
was washed with nethylene chloride (MC), and the aqueous | ayer was

concentrg%&m%LES

[Example 1]

10 As shown 1in the reaction scheme 1 given below, 600 g
(3.12 mol) of methyl 2,2—difluoro—2—(fluorosulfonyl)acetate
was dissolved in 6 I 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

15 under stirring. After 30 minutes of stirring, 1.12 L (8.7
mol) of triethylamine (Net;) 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 (Bl) was confirmed by 1H“NMR, and then the

20 reaction solution was concentrated. The spectrum of *H-NMR
obtained 1s presented in Fig. 1.

The crude reaction concentrate was dissolved in 6 I, of
tetrahydrofuran (THF) and 1.24 I of methanol, and in an ice
bath, 362 g (9.57 mol) of sodium borohydride (NaBH;) was

25 slowly added dropwise to the solution. After the dropwise

17



Met hanol was introduced into the reaction concentrate, 10 and any insol uble
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 solid was

subj ected to drying and filtration, and
15tLus7.5g(yieId78@@ofsodiunﬂ,l-difluoro-z- 20 0 o hydroxyet hanesul fonate

[ Reaction schenme 0CI 1 3C112C*OH NEt 3 __\Was 2] of the obtained. 000
firststep, Nal 31-14, WKR P kNata'S' "F-C OH

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
5 removed, the reaction concentrate was dissolved in 2 L (8
mol) of a 4 N aqueous 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 wvalue of 3 to 4 was

10 obtained. The reaction mixture liquid was washed with
methylene chloride (MC), and the aqgueous layer was
concentrated.

Methanol was introduced into the reaction concentrate,
and any insoluble inorganic salt was removed by filtration.
15 Methanol was concentrated, and then crystallization was
carried out wusing 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 °F-NMR.
The results are presented in Fig. 2 and Fig. 3.
20 'H-NMR (D,0): (ppm) 4.16(t, 2H)
YF-NMR (D,0): (ppm) -115.3(t, 2F)
The solid was subjected to drying and filtration, and
thus 495 g (yield 86.1%) of sodium 1,1-difluoro-2-
hydroxyethanesulfonate (B2) was obtained.

25 [Reaction scheme 1]

18



0"- QU erjaLl X [Exanple 3) In the reaction TFI FJA ux
10g( 0. 052nvl ) of

10

15

20

o0 o Qo0 0 00
WL MeOH, MEt = NaBHg, MaOH L H
S el I e O SRS
. T
F N'MeEt, F ¢ T F

Bl B2

[Example 2]

As shown in the reaction scheme 2 given below, 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, 4.1 ml (0.055
mol) of n-propanol (n-PrOH) was slowly added dropwise to the
solution under stirring. After 30 minutes of stirring, 18.1
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 (B3) was confirmed by 'H-NMR, and
then the reaction solution was concentrated.

"H-NMR (D20) : (ppm) 3.59(s, 3H), 2.42(q, 6H), 2.34(q,
2H), 1.51(m, 2H), 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 methanol, 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 solvent was

19



met hyl 2, 2-difluoro-2-(fluorosul fonyi)acetate was di ssolved in 150 ml of
ether, and while the internal tenperature was nmaintained at 18C to 19C 4.2
m (0.055 nol) of isopropanol Was slowy added dropwi se to the sol ution
under stirring. After 30 mnutes of stirring, 18.1 m (0.13 net) of
triethylamne (Net3) was slowly added dropwi se to the reaction m xture
liquid, and the resulting mxture was 5 heated to reflux for 12 hours. The
presence of a reaction internediate (84) was confirned by 1H NVR, and then
the reaction solution was concentrated. 1H NNIR (020): (PPm 3.58(s, 3H),
2.96(m 1H), 2.42(q, 6H), 1.11(d, 6H), 0.97(t, 9H) 10The crude reaction
concent r aeganesl, di $8el vathdm.akb0crhceh tireteahys obiusan 1 (THE )n and 21; 1 m

of methanol, and in an ice bath, 5.9 g (0.156 rmai) of sodi um borohydri de
(14aBH4) WRas sPew y wdded dr Spwisectos t b lsaliohi onf  Abtiennt hey dr opnise
addition, the ice bath was renoved, and the 15tenperature was raised to
60C. The r'&3tfHon %t GhenwddestFepedtiog atduttiod hour ssatrtdat for 4

t enper at ure. After the reaction was conpleted, the solvent was
renoved, "PHé Sreact i O copgenttate Was diasiclivédd nwsEm d@motited a 4 N
aquequs ﬁohlétoi grﬂ of. sodi.um hydroxjde 20(NaOH), and then the resulting

sol ut1on was °StiPréd £6r% Mhtt stCcanasbl 6P bhatas adi diflived ofi th to
concentr gt hydr.ochl oric,,acid in an ice bath so that a pH value of 3 to 4
was obt a?ngg.s ﬂ%}etarlenaecc[’i gTr{lem' SRUre PRt dtHas wasHEd Weeh vinstieyl evieth

chl ori de ; d the agueous er was. 25 concentrated. Met hanol
was | nt rrggg/ggéelﬁ%t 0 leO]'n(r:]lngecti (gMaOnce?ﬂc? at égeandaqunsoiﬂb?é i nGrgani c
salt was-kgpoyMed byyfiltration. Methanol was concentrated, and then
crystallization was carried out using diethyl ether. A white solid obtained

Methanol was introduced into the reaction concentrate,

10 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 solid was subjected to drying and filtration, and

15 thus 7.5 g (yield 78

o

) of sodium 1,1-difluoro-2-
hydroxyethanesulfonate was obtained.

[Reaction scheme 2]

O O O CHaCHQCt‘lon O O
7 \NK72
S NEG . oS j\o/ NaBH,, MeOH Y
F F O ether, reflux b F S A O \,\/\OH
F NNEl THF, reflux LF
B3
[Example 3]

20 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

20




5 after filtration was dried in a vacuum The solid was subjected to
drying and filtration, and thus 7.2 g (yield 75% of sodium 1, 1-difl uoro-2-
hydr oxyet hanesul f onat e was obt ai ned. [Reaction schene 3] [ Exanpl e 4]

As shown in the reaction schene 4 given below, 10 g (0.052 nol) of nethyl
2,2-difluoro-2 (fluorosultonyl)acetate was dissolved in 150 ml of ether,
and while the internal 15 tenperature was nmaintained at 18Cto 19C, 4.85 g
(0.055 not) of 4-hydroxy-2-butanone was slowy added dropwi se to the
solution under stirring. After 30 mnutes of stirring, 18.1 m (0.13 nolt)
of triethylam ne (Net3) was slowy added dropwi se to the reaction m xture
liquid, and thewlesubtilng 20 aniwdtsur ecwashkeat@ditioot efihu%f ore ih2-heurs. The
presence of a reaction internediate (BS) was confirned by 1H NVR, and then
t he reacktfbArsobdti BanwasscondentrtatednglH NBR1( D2Q) : ((Bi.am) 3.B1(S, o3H) ,
2.72(t, 2H), 2.58(t, 211), 2.47(qg, 60), 2.11(s, 30), 1.05(t, 9H) The
crude rebEtPbAYEBHERAL r dlEtwas dRssobvedlin 480edl diopetisahydoof uhan ( THE)
and 21E1 nl of nethanol, and in an ice bath, 5.9 g (0.156 nol) of sodium
bor ohydr T G2 ERABHLTL 50 was st bt id addee dridppn se st ttilvey soliuttiore.  Abter t he

dropwi se_addi tion, t i ce bath was renoved, and the tenperature was raised
to 60C eﬁ%%t? agf)i 6ﬁr}ﬁ'i% Y was 8PPFPed o dbsiReEchoof s aatreelvdtion

i was
temperatyre, A5 2L  Lhe Jgactign was conpleted, ;the solvent was

reaction solution was concentrated.
'H-NMR (D;0): (ppm)  3.58(s, 3H), 2.96(m, 1H), 2.42(q,
6H), 1.11(d, 6H), 0.97(t, 9H)

10 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 borohydride (NaBH4)
was slowly added dropwise to the solution. After the
dropwise addition, the ice bath was removed, and the

15 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

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 pPH value of 3 to
4 was obtained. The reaction mixture liguid was washed with
methylene chloride (MC), and  the agueous layer was

25 concentrated.
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10 renoved, the reaction concentrate was dissolved in 50 nl (0.2 nmol) of a
4 N aqueous sol ution 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 15
4 was obtained. The reaction m xture |liquid was washed wi th nethyl ene
chloride (M), and the aqueous |ayer was concentrated. ~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 filtratNormavasl dvied iinnradvaedumnto the redbeisal i wassyubiected to
drying and filtration, and thus6. 7g(yi el d70% of sodi uml, 1-di fl uoro-2- 25
hydroxye@%@né@Mlﬂ@ﬁ@ﬂ@bW@suﬁnﬂganmt s§{ Reacis oneschenebd] Q10 Etkok .0 O

NEt 3 1 O NEt ‘
Methanol was concentrated, and then crystallization was

carried out wusing diethyl ether. A white solid obtained
5 after filtration was dried in a vacuum.

The solid was subjected to drying and filtration, and

o\e

thus 7.2 g (yield 75%) of sodium 1,1~-difluoro-2~
hydroxyethanesulfonate was obtained.

[Reaction scheme 3]

@]
00 O mﬁbCHOH Qgp 06
\\Sl/ J\ _ . L To” WQJ\O/ NaBH,, MeOH ‘?3”
R 0" ether, refl NEt; g F = Ndo” OH
NG ether, reflux \r THF, reflux g F
B4

10
[Example 4]

As shown in the reaction scheme 4 given below, 10 g

(0.052 mol) of methyl 2,2Mdifluoro~2m(fluorosulfonyl)acetate

was dissolved in 150 ml of ether, and while the internal

15 temperature was maintained at 18°C to 19°C, 4.85 g (0.055

mol) of 4-hydroxy-2-butanone was slowly added dropwise to

the solution under stirring. After 30 minutes of stirring,

18.1 ml (0.13 mol) of triethylamine (Nets) was slowly added

dropwise to the reaction mixture liquid, and the resulting

20  mixture was heated to reflux for 12 hours. The presence of

a reaction intermediate (B5) was confirmed by lH—NMR, and
then the reaction solution was concentrated.

"H-NMR  (D20) :  (ppm)  3.67(s, 3H), 2.72(t, 2H), 2.58(t
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et her, reflux [ Exanpl e 5] As shown in the reaction schenme 5 given
below, 10 g 5 (0.052 nol) of nmethyl 2,2-difluoro-2-(fluorosul fonyl)acetate
was dissolved in 150 m of ether, and while the internal tenperature was
mai ntained at 18C to 19C, 1.8 g (0.055 nol) of methanol was slowy added
dropwi se to the solution under stirring. After 30 minutes of stirring, 22.7
m (0.13 nol) 10 of N, N-diisopropylethylamne was sl oWy added dropw se to
the reaction mxture liquid, and the resulting mxture was heated to refl ux
for 12 hours. The presence of a reaction internediate (86) was confirmed by
1H- NVR, and then the reaction solution was concentrated. 151.1-NWR

(020) : (ppm) 3.27148¢ @8)6} 2, 87(m &), ZuAS(0.028), $4)31(s, 38), 1.15(d, 68),
0.97(t, 38) The crude reaction concentrate mas di ssolved in 150 m of
t et r ahydr of urtare (JHEle anda@didnntoatemethagokasand ddb@Rd cey bath, 5.9 g
(0.156 nol) of sodi um borohydride (NaBH4) 20 was slowy added dropw se to

t he sol utfi oretAfhedroherdnop®Wise addi tilon, rhe i ass tred b wasak@noredn and

the tenperature was raised to 60C. The reaction m xture was
ice bath, 5.9 g (0.156 mol) of sodium borohydride (NaBH,)

5 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
10 removed, the reaction concentrate was dissolved in 50 ml
(0.2 mol) of a 4 N aqueous 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
15 4 was obtained. The reaction mixture liquid 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.
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

o

thus 6.7 g (yield 70%) of sodium 1,1-difluocro-2-

25 hydroxyethanesulfonate was obtained.
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stirred for about 4 hours at that tenperature. After the reaction was
conpl eted, the solvent was renpved, the reaction concentrate was dissol ved
in 50 M (0.2 nol) of a 4 N aqueous solution of sodi um hydroxide 5(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 mxture liquid was washed with
nmet hyl ene chloride (M), and the aqueous |ayer was lOconcentrat ed.

Met hanol was introduced into the reaction concentrate, and any insol uble
inorganic salt was renoved by filtration. Methanol was concentrated, and

then crystal | ireatdiamivas 1 igd out using diethyl ether. A white solid

obtained 15 after filtration was dried in a vacuum The solid was
subjected to dryin and filtration, and thus 7.7 g (yield 80% of sodium
1, 1-difl wor o; 2- et hanesul fonat g obtjai ned. [ Reaction schene 5]

[Exanple @fﬁﬁ@ sh@mm in the reactlon S§7<m%/6 glM%ﬂ helow, 103 @
ether, reflux \[r\/NEta LF —— -~ Na_o~ W@()H

B5
L .

[Example 5]
As shown in the reaction scheme 5 given below, 10 g
5 (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, 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)
10 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 lH~NMR, and then the
reaction solution was concentrated.
15 'H-NMR (D,0): (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 ml
of tetrahydrofuran (THF) and 21.1 ml of methanol, and in an
ice bath, 5.9 g (0.156 mol) of sodium borohydride (NaBHy)

20 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
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(0.052 nol) of nethyl 2,2-difluoro-2-(fluorosulfonyl)acetate was dissol ved
in 150 mM of ether, and while the internal tenperature was maintai ned at
18Cto 19C, 1.8 g (0.055 nol) of nethanol was slowy added dropwi se to the
solution under 5 stirring. After 30 mnutes of stirring, 15.8 m (0.13 nol |
of 1-nethyl pi peridine was slowy added dropwi se to the reaction m xture
liquid, and the resulting mxture was heated to reflux for 12 hours. The
presence of a reaction internediate (87) was confirned by 1H NVR, and then
the 10 reaction solution was concentrated. 1H NVR (020): (ppm 3.58(s, 3H),
2.17(s, 6H), 1.81(t, 4H), 1.52-1.48(m 611) The crude reaction
concent rat ervas dhssobyed nnhgégsngto{hgetfaﬁy@{g&{@n (THE) and 21,1 ni of
met hanol, and in an 15ice bath, 5.9 g (0.156 no of “sodi um bor ohydri de
(Natitid MHSAﬁﬂBMy'@MQe@éHéMwﬁﬁe‘hgstm%ﬁgyégign.ﬁﬁkprgdy%émppgk%e
addition, the ice bath was renoved, and the tenperature was raised to 60C
The reactémmved xt whe wasastibheddroferahoute 4uhours: afothal tenmpes atyre.
20After the reaction was conpl eted, the solvent was renoved, the reaction
concent r & &2 wae 1di ssbl ved4i i 5@qmieo(8. 2samlicaf ard Nagueousselytion of
sodi um hydr oxi de (NaOH), and then the resulting solution was stirred for 4
hour s. Tﬁ%a%h ut PBA Viderackdef iredulittinge ondlentirat eda5 shyidnechl ot c4aci d in
an ice hath so that a pH value of 3 to 4 was obtai ned. The reaction

m xture 19Yuid was Th&she@ Wttieettid eneciehl brédle YMD), andcehe ragudous

| ayer MQ§(fonq$Ptrated,.N@thanol.mas i ntroduced into
ydrochloric acid 1in 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 layer was
10 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 so0lid obtained

15 after filtration was dried in a vacuum.

The solid was subjected to drying and filtration, and

oe

thus 7.7 g (yield 80%) of sodium 1,1-difluoro-2-
hydroxyethanesulfonate was obtained.

[Reaction scheme 5]

00 O ((CH3),CH),NEL 000
W MeOH L v
S\T<ﬂ\ P o O// NaBH,, MeOH LS
F 0 —_— - F e N7 OH
F ether, reflux ((CH),CH)sNEL F THF, reflux 7?;?
- 6H3 B6
[Example 6]

As shown in the reaction scheme 6 given below, 10 g
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the reaction concentrate, and 5 any Insoluble inorganic salt was renpved
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 solid was subjected to drying and
filtration, and 10thus7.2g(yi el d75% of sodi unt, 1-di fl uoro- 2- _
hydr oxyet hanesul f onat e was obt ai ned. [ Reaction schene 6] 15As shown in

i i i i f water
the reaction schene 7 given below, as a first step reaction, 750 g o
was introduced to 300 g of nmethyl 2,2-difluoro-2-(fluorosulfonyl)acetate,
and while the m xture was stirred, a 3096aqueous sol ution of sodi um

hydr oxi deowas? shew y cadded | 10P2M§%1tﬂ&o*1% %ro%%l%“ ‘Ié%f@%#? t
m xture was heated to reflux for 3 hours un er stlrrl eaction
m xture was edelsedyvetdhein 150 ml of ether, and whlle the internal
temperature was maintained at 18°C to 19°Cc, 1.8 g (0.055 mol)
of methanol was slowly added dropwise to the solution under
5 stirring. After 30 minutes of stirring, 15.8 ml (0.13 mol)
of l-methylpiperidine was slowly added dropwise to the
reaction mixture 1liquid, and the resulting mixture was
heated to reflux for 12 hours. The presence of a reaction
intermediate (B7) was confirmed by 1H~NMR, and then the
10 reaction solution was concentrated.
'H-NMR  (D:0) :  (ppm) 3.58(s, 3H), 2.17(s, 6H), 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 methanol, and in an
15 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.
20 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 solution was acidified with concentrated

25 hydrochloric acid in an ice bath so that a pH value of 3 to

26



reaction mxture liquid was neutralized using concentrated hydrochloric
acid, and the reaction mxture liquid was CO ncentrated to obtain 416 g of
sodi um car boxydi f | uor omet hanesul fonate (containing inorganic salts, yield:
75% purity: 60% . Asasecondstepreaction, 322gof sodi um

car boxydi fi uor onet hanesul fonate (purity: 60% and 104 g of nethanol (MeOH)
were dissolved in 1.5 L of dichloroethane (DOE), and 186 g of

p-tol uenesul fonic acid (p-TsOH) was added to the solution. Then, the
reaction m xture was 10 heated to reflux for 5 hours. The m xture was
concentrated to renove dichloroethane, and then 1.5 L of acetonitrile was
added t hereto.odheifiesulting m xture was stirred. The stirred m xture was
filtered and concentrated, and thus sodi um

L 1-dif| uoro-i2d erhoxys 3noxaatharesul fonat 0ak 38 ARl ) 20919 Aot hi rd
step reaction, 83 g of 1,1-difiuoro-2- nethoxy-z-oxoethanesuIFo ate was

di ssol vethior 169 mMof, metanahandghedus ofl atyets ahydr of.unan, (THE)L4i n an
ice bath, and 44 g of sodi um borohydride (Natind was slowy added 20
dropwi sélaHerretb. wAbt émttrtelwdreapwi isieo addet iremcttike | eéenbathry@s, repaved
the tenperature was raised to 60C, and the m xture was stirred for about 4
hours. Aftler e luddd i dnorghaiceastion wixt urendviegli bywasiguenched. with

distilled water, and then the solvent was renoved. The crude reaction
Methanol was concentrated, and then crystallization was

carried out wusing diethyl ether. A white solid obtained
after filtration was dried in a vacuum.
The solid was subjected to drying and filtration, and
10 thus 1.2 g (yvield 75%) of sodium l,1-difluoro-2-
hydroxyethanesulfonate was obtained.

[Reaction scheme 6]

0,0 00 O 00
YOOl _MeoH ) Y NaBH,, MeOH 4
F 0 ther refl ol 07 | T Nd©’ OH
NG ether, reflux <Tw\¢;th I THF, reflux F
—/ i "

CH, B7

[Comparative Example]

15 As shown 1in the reaction scheme 7 given below, as a
first step reaction, 750 g of water was introduced to 300 g
of methyl 2,2~difluoro“2—(fluorosulfonyl)acetate, and while
the mixture was stirred, a 30% aqueous solution of sodium
hydroxide was slowly added dropwise to the mixture.

20 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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25 m xture was dissolved again in distilled water, and the sol ution was
acidified wwth concentrated hydrochloric acid so that a ph value of 5to 6
was obtained. The reaction mxture was concentrated, and then nethanol was

i ntroduced thereto. The resulting slurry was filtered to renove inorganic
salts, and the filtrate was washed two times with hexane. The nethanol

| ayer was concentrated again, and then crystallization was carried out
using diethyl ether. A white solid obtained after filtration was dried in a
vacuum and thus 68.5 g (yield 95% of sodium1,1-difluoro-2- 10

hydr oxyet hanesul f onat e was obt ai ned. In the Conparative Exanple, the

overal | yyvetdcbhiothe reacd) oran@s dife 2%JdReast i on .schene {7 h & yas
15Theyi el dsof sodi unml, 1 di fl uoro- 2- hydroxyethanesulfonate producedin the

Exanpl escdntentranedt he Gonpar atdoee iExanpl e1gre pregsenteg in thefollow ng
Table 1. [Table 1] Exanple 1 Exanple 2
carboxydifluoromethanesulfonate (containing inorganic salts,
yield: 75%, purity: 60%).

5 As a second step reaction, 322 g of sodium
carboxydifluoromethanesulfonate (purity: 60%) and 104 g of
methanol (MeOH) were dissolved in 1.5 I of dichloroethane
(DCE), and 186 g of p-toluenesulfonic acid (p~TsOH) was
added to the solution. Then, the reaction mixture was

10 heated to reflux for 5 hours. The mixture was concentrated
to remove dichloroethane, and then 1.5 I of acetonitrile was
added thereto. The resulting mixture was stirred. The
stirred mixture was filtered and concentrated, and thus

sodium 1,1mdifluoro—2*methoxy~2~oxoethanesulfonate (38 g,

15 yield: 20

oe

).

As a third step reaction, 83 g of 1,l-difluoro-2-
methoxy-2-oxoethanesulfonate was dissolved in 160 ml of
methanol and 1.2 I of tetrahydrofuran (THF) in an ice bath,
and 44 g of sodium borohydride (NaBH4) was slowly added

20 dropwise 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

25 mixture was dissolved again in distilled water, and the
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Exanpl e 3 Exanple 4 Exanple 5 Exanple 6 Conparati
steps Two-step Two-step Two-step Two-step Two-step Two-step Three-slLep

Overal |

10

15

ve Exanpl e No. of

yi el d(96)

solution was acidified with concentrated hydrochloric acid

so that a pH value of 5 to 6 was obtained. The reaction

mixture was concentrated, and then methanol was introduced

thereto. The resulting slurry was filtered to remove

inorganic salts, and the filtrate was washed two times with

hexane. The methanol layer was concentrated again, and then

crystallization was carried out using diethyl ether. A

white solid obtained after filtration was dried in a vacuum,

and thus 68.5 g (yield 95%) of sodium 1,1-difluoro-2-

hydroxyethanesulfonate was obtained.
In the Comparative Example, the overall vield of the

reaction was 14.2%.

[Reaction scheme 7]

, bteOH
& unaon » D_(xs? Lo ‘ls? i NaBHg MeOH . a Hy
o= SR, N AR \ £} “ “ e RS I RPN ——— - L ot R
NCTO e 507 0N RoE TR v c0
& g, 23 cong. HOl & E, LCE 4 £ 27 THE, refiux 4 4 H
The yields of sodium l1,1~difluoro-2-

hydroxyethanesulfonate produced in the Examples 1 to 6 and

the Comparative Example are presented in the following Table

reaction

1.
[Table 1]
Example 1 iExample 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

vield (%)
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86.1 78 75 70 80 75 14.2 It can be seen fromthe above results that
in the case of the Conparative Exanple, the yield markedly drops in the
second reaction step. This seenms to be a problemoccurring because the
reaction in the Conparative Exanple was carried 5 out using an aqueous
sol ution of sodium hydroxide, and therefore, sodium _
car boxydi f| uor omet hanesul fonate adheres to 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 reactlog
using an al cohol camdbansashn€,rom sitgnidicanttysdigh yhetdigf +4Q £9.86. 1% s
obtai ned. The foregoing description of preferable exenplary 15 enbodi nents
of the ppéséht Covenrkonvhas :beenepr avicded d d@&ﬁkédl?%@bﬁ@ $50pgOf
rights of the present invention is not intended to be limted to these.
Many var?aEPonsrandthodi Bieati onsiof ddwenpresent knyenbien that rraygbe made
by those skilled in the art based on the basic concept of the
because the reaction in the Comparative Example was carried
5 out wusing an aqueous solution of sodium hydroxide, and
therefore, sodium carboxydifluoromethanesulfonate adheres to
the reaction vessel during the purification process after
the first reaction step.
On the contrary, Examples 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 alcohol and
an amine, a significantly high vyield of 70 to 86.1% is
obtained.
The foregoing description of preferable exemplary
15 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 wvariations and
modifications of the present invention that may be made by
those skilled in the art based on the basic concept of the

20 invention as defined by the following claims, also belong to

the scope of rights of the present invention.
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20 invention as defined by the follow ng clains, also belong to the scope
of rights of the present invention. WHAT IS CLAIMED IS: 1. Method for

preparing a salt, conprising: reacting a conpound represented by the
following fornmula (1) with an al cohol and an am ne to obtain an ammoni um
salt; and reacting the ammoniumsalt with a reducing agent and an

i norgani ¢ base to obtain a conpound represented by the 10followi ng fornula
(2): [Formula 1] [Formula 2] 0O 0=n7S- WO 15 wherein H

WHAT IS5 CLAIMED IS:

1. Method for preparing a salt, comprising:

5 reacting a compound represented by the following
formula (1) with an alcochol and an amine to obtalin an
ammonium salt; and

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

[Formula 1]

o @ O
!

O—5- [C} G Qo Ry
l I 1
ﬁ?_‘ Qg
[Formula 2]
ﬁ’ @y H

0==5 gé}{,j, OH
! i 1 ] J

M*O Q; H

15 wherein in the formulas (1) and (2),
Ri1 and R; each independently represent any one selected
from the group consisting of a halogen atom, a hydroxyl
group, a carboxyl group, a nitrile group, an aldehyde group,

an epoxy group, an alkyl group, a cycloalkyl group, a
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OHin the formulas (1) and (2), RI and R2 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 heterocycloal kyl group,
an aryl group and a heteroaryl group; QL and @2 each i ndependently
represent any one selected fromthe group consisting of a hydrogen atom a
hal ogen atom and a perfl uoroal kyi group; M represents any one
selected fromthe group consisting of lithium (Li), sodium (Na), potassium
(K) and silver (Ag); and nis an integer from1 to 10. 10 2. Met hod
for preparing a salt ,according to claiml1, wherein the amnpe _is any.one
selecte§K¥?%#%%ﬁé;%ﬁ%ﬁﬁ§ cOMSIBYi ng of 4dY riﬁ&?ﬁpanﬁﬁg, | 3585ﬁ88?§¥énine, a
tertiary.anne and conbinations thereof. 15 3. Method for preparing
a salt cco#ﬁing to claim1, wherein the alcohol is a conpound represented

by e, ol [ong hoDubact ) poand e, o e, Afomayng Lepcesented by
from the group consisting of a hydrogen atom, a halogen atom,
5 and a perfluorocalkyl group;
M represents any one selected from the group consisting
of lithium (Li), sodium (Na), potassium (K) and silver (Ag) ;
and

n is an integer from 1 to 10.

10
2. Method for preparing a salt according to claim 1,
wherein the amine 1is any one selected from the group
consisting of a primary amine, a secondary amine, a tertiary
amine and combinations thereof.
15
3. Method for preparing a salt according to claim 1,
wherein the alcohol is a compound represented by the
following formula (3), and the amine 1s a compound
represented by the following formula (4):
20 [Formula 3]
R;0H
[Formula 4]
NR4Rs5Rg
wherein in the formulas (3) and (4),
25 R; represents any one selected from the group consisting
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NRi R5R6 wherein in the fornmulas (3) and (4), 25R3 represents any one
sel ected fromthe group consisting of an al kyl group, a cycloal kyl group,
a heterocycl oal kyl group, an al koxy group, an aryl group and a heteroaryi

group; R4 to R6 each independently represent an al kyl group, a 5
cycl oal kyl group, a heterocycl oal kyl group, an aryl group and a heteroaryl
group; and when R5 and R5 are al kyl groups, they may be |inked

together to forma hydrocarbon ring. 104. Method for preparing a salt of
claim3, wherein the ammobniumsalt is a compound represented by the
followng formula (5): [Formula 5] 0 al o ,==a 3R4R5R61) 15 wherein

Rl represents a ne selected fromthe group consisting of a hal ogen atom
a hydroiﬁf %?O&E%Y c%f%%&ylEbr%Xﬁ%O%ikﬁfrﬁFSHQrodb,h%ﬁgﬁPﬂéﬁ§ﬂélbY6up, an

an aryP GBS Al o hePar oaryTiGy ol SheR AR dlih Fnadpenaentty”
represe%go%gx one sel ected
Ry to Rg each independently represent an alkyl group, a
5 cycloalkyl group, a heterocycloalkyl group, an aryl group
and a heterocaryl group; and
when Rs and Rg are alkyl groups, they may be linked

together to form a hydrocarbon ring.

10 4. Method for preparing a salt of claim 3, wherein the
ammonium salt 1is a compound represented by the following
formula (5):

[Formula 5]

G

@ O

I

1
|
[ C—0—R;

s E é
|
N'R4RRReO Q

s

15 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;

20 Q1 and Q; 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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fromthe group consisting of a hydrogen atom a hal ogen atom and a

per fl uoroal kyl group; R3 represents any one selected fromthe group
consi sting of an al kyl group, a cycloal kyl group, a heterocycl oal kyl group,
an al koxy group, an aryl group and a heteroaryl group; 5Ry to R6 each

i ndependently represent any one selected fromthe group consisting of an
al kyl group, a cycloal kyl group, a heterocycloal kyl group, an aryl group
and a heteroaryl group; when R5 and R6 are al kyl groups, they
may be |inked 10 together to forma hydrocarbon ring; and n is an integer
from1l to 10. 5. Method for preparing a salt according to claim1l, wherein

t he al cohol |s aqg one sel ected fronlthe roug 15 consisting of nethanol,
et hanol , proBénﬁﬁ,r?§%%?%p?Tya?%%h%?,eﬁt% t $FORI EoRoPrOPR 0Bt Sl 2dhol |

t-butyl alcohol , oxobutyl alcohagl,, undecyi al cohol, hydroxydecyl _al cohol,
heptyl STootol 25 het e eI H TG | TaPres & cBror ooyerdar Ry

et hoxycar I hyl al cohol hoxyet hyl al cohol , 1- 20, met hoxy- 2- pr opyl
alcoholgrggﬁgyrggld% % ?yp éﬁgﬁﬁylgglc%ﬁ3ﬁ, %?%?%hé§§ﬁ glc%%%?foﬁﬁ%fhyl

alcoholgrggbgahydrofurfuryl al cohol, tetrahydropyranyl al cohol, cyanobutyl
al cohol [ 4- "hydr oxy- 2- but anone and conbi nati ons t hereof.

agent 15 any bn eelocrod 1amine Grop Cons STt ho or (B g0 S e
(tetrahygppf W, group consisting of an alkyl group, a cycloalkyl
group, a heterocycloalkyl group, an aryl group and a
heteroaryl group;
when Rs and Rg¢ are alkyl groups, they may be linked

10 together to form a hydrocarbon ring; and

n is an integer from 1 to 10.

’5, Method for preparing a salt according to claim 1,

wherein the alcohol is any one selected from the group
15 consisting of methanol, ethanol, propanol, isopropyl alcohol,
n-pbutyl alcohol, isobutyl alcohol, t-butyl alcohol, oxobutyl
alcohol, undecyl alcohol, hydroxydecyl alcohol, heptyl
alcohol, 2-methyl~1-pentyl alcohol, allyl alcohol,
ethoxycarbonylmethyl alcohol, methoxyethyl alcohol, 1-

20  methoxy-2-propyl alcohol, benzyl alcohol, phenethyl alcohol,
cyclohexyl alcohol, menthyl alcohol, tetrahydrofurfuryl
alcohol, tetrahydropyranyl alcohol, cyanobutyl alcohol, 4-

hydroxy-2-butanone and combinations thereof.

25 6. Method for preparing a salt according
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NaBH4" Li Ai fh, 21-T3-THE, NaBl 14- A1C13, NaBH4-Li Cl, Li Al (one) and

conbi nations thereof. 5 7. Method for preparing a salt according to claim1,
wherein the inorganic base is a salt formed fromany one cation sel ected
fromthe group consisting of alkali netals and alkaline earth netals, and
any one anion selected froma 10 sulfate ion, a nitrate ion, a chloride
ion, a bromde ion, an iodide ion and a thiocyanate ion.

to claim 1, wherein the reducing agent is any one selected
from the group consisting of (CH;)40 (tetrahydrofuran, THF),
NaBH,s, LiAlHs, BH3-THF, NaBH,-AlCls, NaBH4-LiCl, LiAl (OMe)

and combinations thereof.

7. Method for preparing a salt according to claim 1,
wherein the inorganic base 1is 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

10 sulfate ion, a nitrate ion, a chloride ion, a bromide ion,

an iodide ion and a thiocyanate ion.
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