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- 1 PHOTOACI D GENERATOR CONTAI NI NG AROVATI C RI NG
BACKGROUND OF THE I NVENTION 1. Field of the Invention
5 The present invention relates to an acid generator
containing an aromatic ring, and nore particularly,
the invention relates to an acid generator containing
an aromatic ring, which is included in a chemcally
anplified resist conpositign_used in sem conductor
processes. 10 2. Description of the Related Art A
chenically anplified resi st conposition used in the

ignmt gl ns an a(:lcgﬁ\]g%&gﬁg?%dﬁA% fh}&{%ﬂm& #IE;%{ ogl es

supporting the sem conductor fine processing continue
to devel op, a demand 15 for resists wth higher

resptutkooNst bkl 18X $igrnTherefore, in order to
produce a resist having an Increased resol ution and

desiregdiprapsrt tgs, 1avLargennunber of different acid
generators have been devel oped, and in order to

| Npheveptdee sl f fiusiant rat e ofl ;aeisd apd bhanspaneng¥nerator
20 which are some of the properties associated with
conhiaglhingesehut & ooma tilkreroitsy Modinid cabirenspandicularly, the
experinments in the design of the cation noiety of the
invsalttiisnusewt lageaci ko geaer atotd, have rbeenr cardgrntediroutg an
However, in the recent studies of resist conpositions,
aropgtike mevs| opeslt 6F photloatidd gener athemst daddusesinpht fied
the 2 cation noiety is beginning to face limts in
resffé capPevéiréan uefdr ési semproperties, randeshese has

occurred a probl em of
2. Description of the Related Art

A chemically amplified resist composition used in the
semiconductor fine processing utilizing lithography contains
an acid generator, and as the technologies supporting the
semiconductor fine processing continue to develop, a demand
for resists with higher resolution still exists.

Therefore, 1in order to produce a resist having an
increased resolution and desired properties, a large number
of different acid generators have been developed, and in
order to improve the diffusion rate of acid and transparency,
which are some of the properties associated with high
resolution, numerous modifications and experiments in the
design of the cation moiety of the salts used as acid
generators, have been carried out.

However, 1in the recent studies of resist compositions,

the development of photoacid generators focused on the
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reduci ng effluence into water, which is required as
water is wused in the imersion ArF processes. 5
Therefore, based on a nunber of experinental data and
articles reporting that the anion noiety can exert
greater influence than the cation noiety on the
physi cal and chem cal properties which substantially
inmprove the fluidity of achbd_and the properties of
the resist conposition, new 10 inventions associ at ed
with the anion noiety of acid generators have

cat?gﬁeﬂgggtgeﬁﬁe%% l%\‘&gilgn I%e%%créﬁvytln{lq;veml ch}ls arme rovement

ocuse ventl oacl d ener at or

of %’sﬁ@tre?# ec'rﬁbgsdlffnlcﬁ&%f@t ﬁ%\rgf oac% re@f"d C?Qfséem of

contr ol transniSS|b|I|ty of FTadiation a

redﬁ@lﬁ oL r£9,8X8BPkL &« cKoLean Patent, ARPIILALIQY NOS.ater is
10- 2006- 0104718, 10- 2006- 0133676 10- 2005- 0107599,

used0: 8008 01444041 aAdn10- 80082 59833406) . SUMVARY OF THE
I NVENTI ON 20 Fol |l owm ng the research trend concerning

anonse sre depakbedbrabVvaumnba rorder e ke PIREYEL] ABata and
acid generator which can solve the problens of the
arttitf éssireporrati@qoftiect dthéhenidins tneice: wf cah f busiren,greater
absorbance and the |ike, and has nore excellent
infpeefoe mahcen t hkepr eseénbni nwenkitgn pmovittes ordsimevel and
aci d generator which has excellent resolution and line
chemig@alwpdbherbiughnesd chn sabehiemitdalllly dmpiriofieed hreedilstidity
conposition, and has less effluence into water in ArF
of el sioh ph@cesrﬁsertlﬁﬁe pFedérst Fawemnti opmabsétion, new
. provides internedi ates used in the production of the
invertHogenerateciaand a wethodther aligynt Heeiging PRe acid

i nt er redi at e subst ances. _
generators have recently Dbeen achieved. These new

inventions are focused on the invention of a photoacid
generator which reduces the diffusion rate of acid, and can
control the transmissibility of ArF radiation at 193 nm (for
example, Korean Patent Application Nos. 10-2006-0104718, 10-
2006-0133676, 10-2005-0107599, 10-2006-0114104 and 10-2008-

0023406) .

SUMMARY OF THE INVENTION

Following the research trend concerning anions as
described above, in order to produce an acid generator which
can solve the problems of the diffusion rate of acid, the
distance of diffusion, absorbance and the like, and has more
excellent performance, the present invention provides a

novel acid generator which has excellent resolution and line
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According to an aspect of the present invention, there
is provided an acid generator represented by the
followng formula (1): [Fornmula 1] OF2 2 OA + OS
-C-COXY 10 O wherein X represents an al kyl ene group
having 1 to 10 carbon atons, -X1-OX2-, or a
het eroat om sel ected fromthe group consisting of
nitrogen (N), sulfur (S) and fluorine (F); Xt and X2
each i ndependently represent an al kyl ene group havi ng
15 1 to 10 carbon atons; Y represents a cyclic
drocarbon _ grou avin C n_at ons
ot o R e o rﬁ@}eemlcgar%ﬁf&p%%g%f BRI TR ondigpsition,
andw%r% H¥Q£Og§?kfﬁéﬁg% QBEP%VQ!QQ i 4%%% 1&%&r51on ¥%Fesses

rocarpon group e Su tu y one or

negﬁgr f%géﬁgfﬁ(JJﬁHQ&J' 958“8 %Qnﬁl é?heé%éﬁ%s used

20 CO an a group aV|n on at ons,

in Qﬂu§|595MuCQEQHpoﬁaWHﬁ9 i-tQ @e%%&%%%ratQﬂ§i 8 method for
perfluoroal kyl group having T to 4 carbon atons, a

synR@eklikangalkkexy ngeeupdhaviengubsthdcéscarbon atoms, a
hydr oxyal kyl group having 1 to 6 carbon - 4 atons, a

hahegendahgmeoa iy apadt gdeJUEh@n@)r@s%y&noirgf@twLon,Ylthere
and Y2 each independently represent an al kyl group
is hadwigied &0 Gcdar hpmeataasy; Hepepsesead Sbgn dHY efel lowing
of 0 or 5; and A represents an organic counterion. 5
formhéandilety A is preferably a cation represented by
the following formula (2A), formula (2B), fornula
(3Ayocomuléotirul a (3B):

. 9 Fo Ho O
A -o—ﬁ—c—c—oiu(x%v
o

wherein X represents an alkylene group having 1 to 10 carbon
atoms, =X;-0-X3—-, or a hetercatom selected from the group
consisting of nitrogen (N), sulfur (S) and fluorine (F); X1
and X, each independently represent an alkylene group having
1 to 10 carbon atoms; Y represents a cyclic hydrocarbon
group having 5 to 30 carbon atoms and containing one or more
aromatic rings, while one or more hydrogen atoms on the ring
of the cyclic hydrocarbon group may be substituted by one or
more members selected from the group consisting of -0-Y,, -
CO-Y,, an alkyl group having 1 to 6 carbon atoms, an alkoxy
group having 1 to 6 carbon atoms, a perfluorocalkyl group
having 1 to 4 carbon atoms, a perfluoroalkoxy group having 1

to 4 carbon atoms, a hydroxyalkyl group having 1 to 6 carbon
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[Formula 2A] R R2-S+ R3 R5 R4 10 [Fornmula 2B] R1
R2-S + R5 R3 R4 wherein RL and R2 each i ndependently
represent an al kyl group having 1 to 12 carbon atons,
an al kyl group having 2 to 12 carbon atons, a

perfl uoroal kyl group having 1 to 12 carbon 15 atons, a
benzyl group or an aryl group having 5 to 20 carbon
atonms; and R3, R4 and R5 eagh_i ndependently represent
a hydrogen atom an al kyl group having 1 to 12 carbon
atonms, a - 5 halogen atom an al koxy group having 1

ato}n% 12a Charlp%]e?na;g?‘ﬁm an ,aryl rloungrcg]tggyit %g%gfit(gc%]?zné)r o%lboup;

Carbon ato |bpﬁ1er%1 xyro roup,

Y, gﬁ%'{)?? é‘a 19 }%%é?%}gcggng;gggeH?%s%gtla oa61ke/6]l.r Bgorr?up having

xycar bony avin

1 &t %ar%&rf%[%sa; %‘Nr&@reéé’néé’ By iﬁ%eger of 0 or 5; and

At represents an organic counterion.

The moiety A" is preferably a cation represented by the
following formula (2A), formula (2B), formula (3A) or
formula (3B):

[Formula 2A]

R
RQ_S +

[Formula 2B]
Ri
R2_S+
AN ~
Rs—u— N
Rs
R4
wherein R; and R; each independently represent an alkyl group
having 1 to 12 carbon atoms, an allyl group having 2 to 12
carbon atoms, a perfluorocalkyl group having 1 to 12 carbon
atoms, a benzyl group or an aryl group having 5 to 20 carbon
atoms; and Rz, Ry and Rs each independently represent a

hydrogen atom, an alkyl group having 1 to 12 carbon atoms, a



RO [Formula 3B R6 I+ R8 R7 R9 wherein R6 and R9
each independently represent an al kyl group 10 having
1 to 12 carbon atons, an al kyl group having 2 to 12
carbon atons, a perfluoroal kyl group having 1 to 12
carbon atons, a benzyl group or an aryl group having
5 to 20 carbon atons; and R7 and R3 each

i ndependently represent a_hydrogen atom an al kyl
group having 1 to 12 carbon atons, a hal ogen 15 atom
an al koxy group having 1 to 12 carbon atons, an aryl

na L GRGH A B ar RERY g5 i G oL T oF 22 1ear Bt GhEomS
o e Ehsabune NG P TRk R 08 Gy odhenony
gro g T e B PR MR A o b Pl o an
alk[eggyggs&p@nﬁ]&re%%ggyﬁgr%vﬂ hgyingf el kew'angak%ﬂvg)%pﬁly?) :

ormul a + OSCGCCGCOXY 110
5 whersthu Xar epyesents an al kyl group having 1 to 10
carbon atons, -X1-O X2- or a heteroatom sel ected from
the grdRp
I
| +

P
/%7
R
BRQ

[Formula 3B]

Rs
| +
- X
8'/X
R7
Ro

wherein Re¢ and Ry each independently represent an alkyl group
10 having 1 to 12 carbon atoms, an allyl group having 2 to 12
carbon atoms, a perfluorcalkyl group having 1 to 12 carbon
atoms, a benzyl group or an aryl group having 5 to 20 carbon
atoms; and Ry and Rg each independently represent a hydrogen
atom, an alkyl group having 1 to 12 carbon atoms, a halogen
15 atom, an alkoxy group having 1 to 12 carbon atoms, an aryl
group having 5 to 12 carbon atoms, a thiophenoxy group, a

thioalkoxy group having 1 to 12 carbon atoms or an
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10 consisting of N, S and F; X1 and X2 each

i ndependently represent an al kyl ene group having 1 to
10 carbon atons; Y represents a cyclic hydrocarbon
group having 5 to 30 carbon atons and contai ning one
or nore aromatic rings, while one or nore hydrogen
atons on the ring of the cyclic hydrocarbon 15 group
may be substituted by one_oF nore nmenbers sel ected
fromthe group consisting of -0-Y1, -CO Y2, an alkyl
group having 1 to 6 carbon atons, an al koxy group

havi 1 6 b . fl | kyl
o1 Y bl SR g SRR BT B FhUBrSELEX, SElR
hay] 1 4 b , Q0 _h | kyl
o100 Lab, 4 SHELOR- RO 49,1V BB O BHPcan b

\ : Y
prollil}égéiixyrl group. and & %@r&%e%ou sX{taﬂ%a%@en%ar%% Ry the

ependent |y represent an al kyl group

% hay i . _
folezewgga 4 0y <&a9r3§ﬁ@ $ | EbREHOLGLIY rﬁlé%écegrrw(;%c( 8'% th

or pofassium (K); and n represents an

fol%owlngl FerAuha 19F)A Z- wherein Z represents OSQ2CF3,
OSOZC%F9r OS02C8F171 N(CF3)2, N(C2F5)2, N(CAF9) 2,

A CFSdul &(C2F5) 3, C(CAF9)3r F, 4, Br, |, 5 BF4,
ASF6or PEG; and A represents an organi c counterion.

Preferabﬁ%,F&hﬁzsal of, formula (14) can be produced
byM T e@ctS-Ag-a+© KH-epnpound represented by the
following! fornmula (16)/™ith a carbonyl chloride

conpound Tepresented by the following formula (17):
whet@ihF&r meprdsint® B2 Mlkyl GSo@ CH2@Hng 1 to 10 carbon
atoms, -X1-0-X;—- or a heterocatom selected from the group
consisting of N, S and F; X; and X; each independently
represent an alkylene group having 1 to 10 carbon atoms; Y
represents a cyclic hydrocarbon group having 5 to 30 carbon
atoms and containing one or more aromatic rings, while one
or more hydrogen atoms on the ring of the cyclic hydrocarbon
group may be substituted by one or more members selected
from the group consisting of -0-Y;, -CO-Y,, an alkyl group
having 1 to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, a perfluorcalkyl group having 1 to 4 carbon
atoms, a perfluorocalkoxy group having 1 to 4 carbon atoms, a
hydroxyalkyl group having 1 to 6 carbon atoms, a halogen
atom, a hydroxyl group and a cyano group; Yi and Y, each
independently represent an alkyl group having 1 to 6 carbon
atoms; M represents lithium (Li), sodium (Na) or potassium

(K); and n represents an integer of 0 or 5;
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n O wherein Mrepresents Li, Na or K, [Fornmula 17] O
Cl X'y 15 wherein X represents a nonocyclic or

pol ycycl i ¢ hydrocarbon group having 3 to 30 carbon
atons, while at |east one or nore hydrogen atons on

t he nonocyclic or polycyciic hydrocarbon group may be
substituted by an al kyl or al koxy group having 1 to
10 carbon atons, the alkyl or_al koxy group 20 being
unsubstituted or substituted with an ether group, an
ester group, a carbonyl group, an acetal group, an

ep ou a nitrile group or an al dehyde group, or
bypggr%%i?lg% oal kyl group having 1 to 4 carbon atonms,
a z+,8 hydroxyal kyl group having 1 to 10 carbon atons
or a cyano group; Y represents a phenyl group, a

whe?@@ﬁt hfZl ]fg% P@se S a(%@g@fg, gr@é’@z’Cz;%%Pthtdg\%ﬁ{]yl N (ﬁ:g;g)z,

group, a orenyl group or"a ~pyftene’ group, i'le o

N (CQF:) 00T &y dr pgenc et png, on: tese, 5 éw@ggv Me c1, Br, I,

substltuteq by one or nore menbers se d ‘fromthe
BF, 073k, 60Nn8ist i v of" 1Qp¥hsen®Q ¥4, 0@ adhkylecdheWR ion .,

having 1 to 6 carbon atons, an al]coxy group having 1

t opfe f€BBDY, atiesBsadt perf kuenoabkyh 4gr edp Ravigkpbduded by
4 carbon atons, a perfluoroal koxy group having 1 to 4

reacaihon aat oabcoRo 10 duyriaaxyal kybregsenpebarngtet B lowing
carbon atons, a halogen atom a hydroxyl group and a
formyaao (groupyitandaY,caatebny? eachoridwlepengdenhldy represented
represent an al kyl group having 1 to 6 carbon
by the following formula (17):
[Formula 16]

+ Tl F2
M ™" O~$§~C~CH,0H
@

wherein M represents Li, Na or K;

[Formula 17]

oLy

wherein X represents a monocyclic or polycyclic hydrocarbon
group having 3 to 30 carbon atoms, while at least one or
more hydrogen atoms on the monocyclic or polycyclic
hydrocarbon group may be substituted by an alkyl or alkoxy
group having 1 to 10 carbon atoms, the alkyl or alkoxy group
being unsubstituted or substituted with an ether group, an
ester group, a carbonyl group, an acetal group, an epoxy
group, a nitrile group or an aldehyde group, or by a

perfluorocalkyl group having 1 to 4 carbon atoms, a
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atons. Preferably, the al cohol compound of fornula
(16) can be 15 produced by dissolving an ester
compound represented by the following fornula (18) in
an al coholic solvent, and then adding a reducing
agent dropw se: [Fornula 18] OF OM+ - O S C-OR19

0 20 wherein R19 represents one selected fromthe
group consisting of hydrogen, nethyl,

trifluoronmethyl, trichloronethyl, tribrononethyl and
triiodonethyl; and M represents Li, Na or K

rycE895 409, 0 RRPL IR AFDECK 01y 41 LB LY ODL! Oy

r ovi a chenlcm

grosgms' Légpesg%priaS'?geﬁp%T il gengf%ggqt%gﬁmgwgp, an

he present "I nvenfion ‘d genera

to,t % 20 d t.ag
o B pL S a0l o RRSREEERRL T ROLLED, = (BB AR ANANAIS -

havi ng a char

pyr@ﬁédugﬂdﬂi>d'%h§@%e Ohe didf ugion, ﬁf@ko@@ﬁd'%Xmsangntrﬁﬁese
transmissibility at the tine of using an ArF |ight

rin§ULLE Coa Qﬁﬂﬁﬁﬁﬁﬂﬁkkﬁtﬁbycﬁﬁﬁt69|hﬁﬂx@ymeMBéfgd@@ﬂﬁkted
an anion group containing an aromatic ring. 10 BRI EF

froESERI Rty CEolHEs DRAY NES FhGr,1 +soar lHMRalkyl group

spectrum of a conmpound produced according to an
havendpodi ment6 obtathenpresent, iawvealkoRy group having 1 to 6
carbon atoms, a perfluoroalkyl group having 1 to 4 carbon
atoms, a perflucrocalkoxy group having 1 to 4 carbon atoms, a
hydroxyalkyl group having 1 to 6 carbon atoms, a halogen
atom, a hydroxyl group and a cyano group; and Y, and Y, each
independently represent an alkyl group having 1 to 6 carbon
atoms.

Preferably, the alcohol compound of formula (16) can be
produced by dissolving an ester compound represented by the
following formula (18) in an alcoholic solvent, and then
adding a reducing agent dropwise:

[Formula 18]

M*'O—§~E%H—ORW

O

wherein Rig represents one selected from the group consisting
of  hydrogen, methyl, trifluoromethyl, trichloromethyl,
tribromomethyl and triiodomethyl; and M represents Li, Na or
K.

According to another aspect of the present invention,
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FIG 2 is a 1H NWR spectrum of a conpound produced 15
accordi ng to anot her enbodi nent of the present
invention; FIG 3 is a HNW spectrumof a conpound
produced accordi ng to anot her enbodi nent of the
present invention; FIG 4 is a'H NW spectrumof a
conpound produced according to another enbodi nent of
the present invention; 20_RG 5 is a 'H NWR spectrum
of a conpound produced according to another

enbodi nent of the present invention;, FIG 6 is a

the}gLngfﬁgﬁﬁkﬁﬁpqgfcg?ﬁ?ﬁgf%ndag%?9%%8 %%%%%%ig%@ﬁ%fition

_ano odi nent o ese nvention,
. . O C
coniBi Bt IULSDECLEU O B COPOMIE BUBHUCSE, B present

invefwvegtion; - 10 FIG 8 is a 1H NWR spectrum of a
compound produced according to another enbodi nent of

tmﬁmprgéﬁatdéﬁé%gﬂdynacé%géiﬁ%i%oat%ﬁSNBBe§QﬁEt@ﬁVéﬂﬁion

a conmpound produced accordi ng to anot her enbodi nent o

hast henpreseahthg¥enbitonha®ihhG al0 dhs ra cHE MR iSPeGHWM the
of a conpound produced according to another

dif fwnbooh merdt®©f dihe geriesenthienvenstonce RVE dilffigsi@on, the
1H NMR spectrum of a conpound produced according to

acidhoy hernenbod: mentnefiithebpl ésentatd nvieat itame dJdf Gusidg an
is a 1H NWR spectrum of a compound produced 10

ArF acéoplitng s@iarmt heanenbedi rmeotrafrtdiee oy esenhtrolled by

. invention;, FIG 13 is a 1H NWR spectrum of a conpound

int rp@auiced arcedEdi ngreer asot hretn endogh nerenafic heing.
present invention; FIG 14 is a 1H NVWR spectrum of a
conmpound produced accordi ng to anot her enbodi nent of

invention; 15 FIG 155§S a 1H NMR spectrum

h
oA ot B AL CEY THE DRAWIIG

FIG. 1 is a ‘H-NMR spectrum of a compound produced
according to an embodiment of the present invention;
FIG. 2 is a 'H-NMR spectrum of a compound produced
according to another embodiment of the present invention;
FIG. 3 is a 'H-NMR spectrum of a compound produced
according to another embodiment of the present invention;
FIG. 4 is a !H-NMR spectrum of a compound produced
according to another embodiment of the present invention;
FIG. 5 is a 'H-NMR spectrum of a compound produced
according to another embodiment of the present invention;
FIG. 6 is a 'H-NMR spectrum of a compound produced
according to another embodiment of the present invention;
FIG. 7 is a 'H-NMR spectrum of a compound produced

according to another embodiment of the present invention;
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according to anot her enbodi nent of the present
invention; and FIG 16 is a 1H NWR spectrum of a
compound produced according to another enbodi nent of

t he present invention. 20 DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Herei nafter, the present invention will be
described in nore detail. According to enbodi nents of
the present invention, 25.there is provided an acid
generator which is a conpound - 11 - represented by

t he follomﬁng fornula (1): [Formula 1] F2 H2 0 A +

CC QO erein Xrep sents an aIkyI
gﬁ% h§V|ﬁ§ 1# t 1gM§Qr%%% 5t %Toﬁ@s EX1EGHE (jopﬁf uced
accggéfég n]se£ %egm 58?1égg g£o€$e 592%&%%'” nt én?
an each i ndependen represen an

ah%&ien% gﬁgugahaﬁlﬂﬁyér%ga IﬁﬁrQQp %toggm%ggn?opggduced

represents a cyclic on group havin

accSRE DAY 3§}$H§tﬁ89 SRHLAL AL NG QPetHé BPéEeﬁEoﬂﬁéﬁﬁtion;

rings, e one or nore hydrogen atons on the ring

ofptde eyclig BNdﬁQQ@HPOB cBEQUR &Y Re subsbhhdt edRMiced
one or nore nenbers seIecF fromthe group

acc@@dﬂlﬂl@tf@gaﬁ’f)the@rYélmbo@Qné@t @n ahkybrgkonp iheyhagod;
to 6 carbon atons, an al koxy group having 1 to 6

carfon atonss a per-fiNMor egkkylugr ovp haveogeduh® $roduced
carbon 15 atoms, a perfl uoroal koxy group having 1 to 4
accoadbog ab oasotiaer hydvodiymatkyl ofrop bagsagt litveBtion;
carbon atons, a halogen
FIG. 12 is a 'H-NMR spectrum of a compound produced
according to another embodiment of the present invention;
FIG. 13 is a 'H-NMR spectrum of a compound produced
according to another embodiment of the present invention;
FIG. 14 is a 'H-NMR spectrum of a compound produced
according to another embodiment of the present invention;
FIG. 15 is a 'H-NMR spectrum of a compound produced
according to another embodiment of the present invention;
and

FIG. 16 1is a 'H-NMR spectrum of a compound produced

according to another embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, the present invention will be described in
more detail.

According to embodiments of the present invention,

there 1s provided an acid generator which is a compound
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atom a hydroxyl group and a cyano group; Y1 and Y2
each independently represent an al kyl group having 1
to 6 carbon atoms; n represents an integer of 0 or 5;
and A" represents 20 an organic counterion. Preferred
speci fic exanples of X include -O-, -0CH2-, -
oCH(d)-, -CO, -COCH2-, COCH2CH2-, -CH2-, -CHCH2-,
-CH2-0-, -CH2-0-CH2- C}QS}Q O, -CH2-0-CH2CH2-,
- CH2CH2- 0- CH2-, -CH2. - 12 ~‘crecHe- 0-, -CH=-0OCH2
CH2CH2-, - CH2 CH2- 0- CH2CH2-, - CH2CH2CH2- O CH2-, -CH

repgg%g%&%g)bcgéh§H§%l%o&HEgSgHr&gE§CH§EH2 CgHggﬁgsé_:'

oi s R IR et L

CH2CH2-S- CH2-, -CH (CH2) CH, -C (CH2CH2) -, - CH2QD-,
CH2CHZ(C_:@ FOH CH2C0- B-)chggHg-, gH(zgl:)L ( CH3)
- A- = - - r r)-, - ,
-c@mgﬂb-o ~CY Xndedt o, (oears

-CH=CHCOQ and the like, but the exanples of X are
not intended to be limted to these. 10 Exanpl es of

whetBenORe repbreBee tar amatbilkyilienes g@lbuy imelivde 1 apenzenserbon
ring, a naphthalene ring, an anthracene ring, a

atopBgnad,hoene-1ing; a fHatyene dnl ngelacpylenadn Ngheangkoup

the like. Preferably, Y may be selected fromthe
congistpngcomSi N,i NG o&ndr oups Xof dme 0l | emtihg frofandrasently

(1-a) to (1- 15 f): 1-a 1-b 1-¢c 1/ :~D\ (-8D 1-d
repfiegeidtf aPr ef drialdng gheuanhemingi ét yrof 1@ heashbh eftoms; Y

formula (1)
represents a cyclic hydrocarbon group having 5 to 30 carbon
atoms and containing one or more aromatic rings, while one
or more hydrogen atoms on the ring of the cyclic hydrocarbon
group may be substituted by one or more members selected
from the group consisting of -0-Y;, -CO-Y,, an alkyl group
having 1 to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, a perfluorocalkyl group having 1 to 4 carbon
atoms, a perfluocroalkoxy group having 1 to 4 carbon atoms, a
hydroxyalkyl group having 1 to 6 carbon atoms, a halogen
atom, a hydroxyl group and a cyano group; Y; and Yy each
independently represent an alkyl group having 1 to 6 carbon
atoms; n represents an integer of 0 or 5; and A" represents
an organic counterion.

Preferred specific examples of X include -0-, -OCH;-, -

OCH(Cl)-, -CO-, -COCH;-, COCH;CH,-, -CHz-, -CHyCHy;-, -CH,-0-,

~CH;-0-CH,—, =CH,CHp—O-, =CH,~O-CH,CH,-, ~-CH,CHp-O-CHp—~, ~CH,
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may be any one anong the conpounds represented by the
followng formulas (1-i) to (1l-xxxxxi): - 13 OF2 H2
OOF2 R OOFR2 2 0 _ OSCC OSCC OSs-CGC J\
Ok 11 0011 0000 1. 1-i1 CH3 1-11i OFz Hz O
OF2 HZOOF2H OIt 1" \ NOp O3-CGCCOOS-CC O/ \
F_OSOCCO1 11 O/ 14v CF3 1-v 1-vi F2 H/
Ok S OS-CZC°200\ O Fz H2 O/ 'O Fz Hz OO0
QOO 1-vii 21-viii 1 -ix OFH/ 11 O
cC?2cZ00OHOSCCOOS x O1l-xi O/

O

CHZQ’@J&%—, Qgﬁﬁ'a%_c%ﬁ%z&%-, L, B, T S M, cnen,-o-
CHy—, —-CH (CH3) -, —CH (CH3s) 2CHz, —CH (CH»CH;3) —, ~CH (OCH3) -, -
C(CF3) (OCH3) -, -CH;-S-, -CHy;-S~CH,-, -CH;CH,-S-, -CH,-S-CH,CH,-,
-CH; CHy-S-CHz-, -CH, CHyCHp-S-, -CHy;-S-CH, CH,CH,-, -CH, CH,-S~
CH,CHy-, ~CH; CHyCH;-S-CHy;-, =-CH(CH,;)CH-, -C(CHyCH;)-, -CH,CO~,
-CH;CH,CO-, -CH(CHs3)CH,CO-, -CH(OH)-, -C(OH) (CH3)-, -CH(F)-, -
CH(Br)-, -CH(Br)CH(Br)-, -CH=CH-, -CH,CH=CH-, -CH=CHCH,-, -
CH=CH-0-, —-CH=CH~-S~-, —-CH=CHCO-, and the 1like, Dbut the
examples of X are not intended to be limited to these.
Examples of the one or more aromatic rings of Y include
a benzene ring, a naphthalene ring, an anthracene ring, a
phenanthrene ring, a fluorene ring, a pyrene ring, and the

like. Preferably, Y may be selected from the group

consisting of groups of the following formulas (l-a) to (1-

C sos

1-b 1

)

-C

Preferably, the anion moiety of the salt of formula (1)
may be any one among the compounds represented by the

following formulas (1-1) to (l-xxxxxi):
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seems that the acid generator of formula (1) can

undergo improvement in the diffusion rate of acid, the
distance of diffusion, acidity, transparency and the like,
when a hydrocarbon resulting in an anion in a bulky form, a
cyclic hydrocarbon having a large number of carbon atoms, or
an aromatic ring is introduced into the molecule of the acid
generator.

The moiety A" represents an organic counterion, and

according to an embodiment of the present invention, A’ is a
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~ OIt seens that the acid generator of fornula (1)
can undergo inprovenent in the diffusion rate of
acid, the distance of diffusion, acidity,
transparency and the like, 5 when a hydrocarbon
resulting in an anion in a bulky form a cyclic

hydr ocar bon having a | arge nunber of carbon atons, or
an aromatic ring is interq%eq into the nol ecul e of
the acid generator. The nmoiety A represents an
organi c counterion, and 10 according to an enbodi nment

of the present .inpventio { is a.-_16. _cation .
cat Fapy 6SBRTad byt HE FBF| GOk hg" AR miP BTC3R) (6F (2) 2P
[F | a, 2 R2-S + R5/1' ' R3 R4 [Formula 2B]

Rl%%mgla}r%%gl% 5 R4 wherein RL and R2 each
indepengﬁntly represent an al kyl group having 1 to 12
carbon atons, an allyl group having 2 to 12 carbon

at oo —& perfl uoroal kyl group having 1 to 12 carbon

at ons, benzyl group or an aryl group having 5 to 20
carb ~

T
Rs R
4

[Formula 2B]

R
RZ_S +
o X
5 P §>§
Ra
R4

wherein R; and Ry; each independently represent an alkyl group
having 1 to 12 carbon atoms, an allyl group having 2 to 12
carbon atoms, a perfluoroalkyl group having 1 to 12 carbon
atoms, a benzyl group or an aryl group having 5 to 20 carbon
atoms; and Rz, Rs; and Rs each independently represent a
hydrogen atom, an alkyl group having 1 to 12 carbon atoms, a
halogen atom, an alkoxy group having 1 to 12 carbon atoms,
an aryl group having 5 to 12 carbon atoms, a thiophenoxy
group, a thicalkoxy group having 1 to 12 carbon atoms, or an
alkoxycarbonylmethoxy group having 1 to 6 carbon atoms.
According to another embodiment, A" is a cation

represented by the following formula (3A) or (3B):
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10 atons; and R3, R4 and R5 each independently
represent a hydrogen atom an al kyl group having 1 to
12 carbon atons, a halogen atom an al koxy group
having 1 to 12 carbon atons, an aryl group having 5
to 12 carbon atons, a thiophenoxy group, a thioal koxy
group having 1 to 12 carbon atons, or an 15
al koxycar bonyl met hoxy groug-having 1 to 6 carbon
atons. According to another enbodinent, A" is a cation
represented by the followng fornmula (3A) or (3B): 17
- [ ornqia R6 I+ r>~ R/ RB Ry [Fornula 3B] R6
|+ R8T R 5 wherein R6 and R9 each i ndependently
represept an al kyl group having 1 to 12 carbon atons,
an al | yi®group having 2 to 12 carbon atons, a
perfluok®al kyl group having 1 to 12 carbon atoms, a
benzyl group or an aryl group having 5 to 20 carbon

> R7 and RB each i ndependently represent a
R-om an al kyl group having 1 to 12 carbon
al ogen atom an al koxy group having 1 to 12

cgrpon jatons, an aryl
Rg
[Formula 3B]
Re
| +
R 7NN
8 >
R7
Ro

wherein Rg and Rg each independently represent an alkyl group
having 1 to 12 carbon atoms, an allyl group having 2 to 12
carbon atoms, a perfluoroalkyl group having 1 to 12 carbon
atoms, a benzyl group or an aryl group having 5 to 20 carbon
atoms; and R; and Rg each independently represent a hydrogen
atom, an alkyl group having 1 to 12 carbon atoms, a halogen
atom, an alkoxy group having 1 to 12 carbon atoms, an aryl
group having 5 to 12 carbon atoms, a thiophenoxy group, a
thioalkoxy group having 1 to 12 carbon atoms or an
alkoxycarbonylmethoxy group having 1 to 6 carbon atoms.

More specifically, the alkyl group among the
substituents may be exemplified by methyl, ethyl, propyl,

isopropyl, n-butyl, phenyl, hexyl, octyl, or the like, and



th

pr

be

fo

group having 5 to 12 carbon atons, a thiophenoxy
group, a thioal koxy group having 1 to 12 carbon atons
or an al koxycar bonyl net hoxy group having 1 to 6
carbon atons. 15 More specifically, the al kyl group
anong the substituents may be exenplified by nethyl,
ethyl, propyl, isopropyl, n-butyl, phenyl, hexyl,
octyl, or the like, and -_ 1§ _the al koxy group may be
exenplified by methoxy, ethoxy, propoxy, butoxy,
hexyl oxy, octyloxy, or the |like. The conpounds of the
a (2 and _for

f 2B)_nmay,
o T ay BOBan e r € Dia A by Une 7 61 PEHT ng? %Y
I < B . .St + - 2'p 2-il
R e S A R N
2'@&é'co§§oﬁhass5f Fhd Shud FﬁAﬂ agd'%o%mﬁl%'VZB) may
2-xi1 19 - CH3 / S+ O -S+ S+ H3C S+
more specifically compounds represented by the following

rmulas (2-1i) to (2-xx):

Y

ofo
e

p Al

2 s

=T { s (s ¢ Hse
Y ¥

&

OCHs o\/jlé>L\ [;;]

Ci Br
2-ix 2-x 2-xi 2-xii
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2-ni 0 2-xv 2-xvi 0-7\ 2-xiv CH3 CH3 SH3C/ \ s + +
S CH3 2-xvi 2-xvhi 2-xix 2-xx The conpounds of the
formula (3A) and fornmula (3B) nay be nore
specifically conpounds represented by the following 5
formulas (3-i) to (3-ix): o-X 0 3-i 3-ii CH3 3-ii
H30 -/\ i+ / CH3 /_\ i{ [/ 3-iv 3-v 3-vi CH, 3-vili
3-viii 3-ix According to _anet her enbodi ment of the
invention, the 10 acid generator according to the

present i nvent i on may be nore specifically a salt

reiresented by the follow ng 20 formJIa (4A),

, forrrula@C) or fornmula (4D): o(rﬁla 4N
CHs

s+ H3C S+

2-xiii O

o

2-Xiv

CHs

QA9 s
e A L

2-xvii 2-xviii 2-xix 2.9x

The compounds of the formula (3A) and formula

2-xvi

fornmul a

(3B)

may

be more specifically compounds represented by the following

formulas (3-i) to (3-1ix):

OO O-Crom O

3-iii

@O 4@@+ @t

O-=0 O QO

3-vii 3-viii

ff<

According to another embodiment of the invention,

the

acid generator according to the present invention may be

more specifically a salt represented by

following



Rio 91-+B R12 Rl14 Rls [Formula 4B] Ric) R11-S+B-
R14 Rl12 s R13 [Formula 4C] R15 1+B Rl6 r, ~ R17/7?
R18 [Fornmula 4D0] R15 1+B R17 R16 R18 - 21 wherein
R10, R11 and R15 each independently represent an al kyl
group having 1 to 12 carbon atons, an allyl group
having 2 to 12 carbon atons, a perfluoroal kyl group
having 1 to 12 carbon atoms, _a benzyl group or an
aryl group having 5 to 20

formula (4A), formula (4B), formula (4C) or formula (4D):

[Formula 4A]

R1o
Ri1—S *B"
P
//A:ffJ 12
R14
Ri3
[Formula 4B]
Rio
Ri1—S " B-
- X
14 | _ \¢
R12
Ri3
[Formula 4C]
Ris
| " B-
P
//<%§§J 16
R17
Ris
[Formula 4D]
Ris
| *B-
S ~

R _
17 | - §><
Rie

Ri1s
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5 carbon atons; R12, R13, R14, R16, R17 and R18 each

i ndependently represent a hydrogen atom an al kyl
group having 1 to 12 carbon atons, a hal ogen atom an
al koxy group having 1 to 12 carbon atons, an aryl
group having 5 to 20 carbon atons, a 10 thi ophenoxy
group, a thioal koxy group having 1 to 12 carbon

atoms, or an al koxycar bonylqethoxy group having 1 to 6
carbon atons; and B represents any one of the
follomﬁng fornula (5) to formula (13): 15 [Fornula 5]

one 8 18,508 B 0O MBS IR g5 g
grohgoﬁgghﬁgsh_%%)'1?~cgrg%nH%é%ms, an allyl group having 2
to 12 carbon atoms, a perfluorocalkyl group having 1 to 12
carbon atoms, a benzyl group or an aryl group having 5 to 20
carbon atoms;

Riz, R13, Ria, Ris, Ri7 and Rig each independently
represent a hydrogen atom, an alkyl group having 1 to 12
carbon atoms, a halogen atom, an alkoxy group having 1 to 12
carbon atoms, an aryl group having 5 to 20 carbon atoms, a
thiophenoxy group, a thicalkoxy group having 1 to 12 carbon
atoms, or an alkoxycarbonylmethoxy group having 1 to 6
carbon atoms; and

B represents any one of the following formula (5) to
formula (13):

[Formula 5]

0

Q FaHy
O—ﬁ—C—C—O
0
[Formula 6]
F

C.?FH Q
O—ﬁ -C-0
0]
[Formula 7]

Q FaHy, @
O—ﬁ—C—C—O

@]

[Formula 8]



OSCCO 110 [Formula9 OFZHZO _~O OSCCO
L[" 11 O [Formula 10 O FZH 0 OS-CCOS 50
[Formula 11] 0 FZ HZ O- OS-CGCCO O[Fornula 12]
OFZ HZOOSCCGCGOa-&-0 010 [Forrmula 13] 0 F2 H2 O
- OSGCGO/ OThe present invention also provides a
nmet hod for producing the acid generator represented
by the formula (1). _ oo _

[Formula 10]
Q FaH, @

O—ﬁ—C—C“O S
° &
5

[Formula 11]

Q FoHy, @
0-$-C-C-0

[Formula 12]

Q FHy ©
O—ﬁ—C—C—O
0}

10 [Formula 13]

D
S

The present invention also provides a method for
producing the acid generator represented by the formula (1).
Hereinafter, the method for producing the acid

15 generator represented by formula (1) of the invention will
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Hereinafter, the method for producing the acid 15
generator represented by fornula (1) of the invention
will - 23 - be described. The conpound for forrmula (1)
can be produced by a reaction between a salt
represented by the followng formula (14) and a
conpound represented by the followng formula 5 (15):
[Formula 14] OF2 H2 0O M+,@S-CGCCOY O wherein X
represents an al kyl group having 1 to 10 carbon
atons, -X1-O X2- or a heteroatom selected fromthe
géoggiblg consisting of N, S and F; X1 and X2 each
|n8epen%ehtly represent an al kyl ene group having 1 to
1 r t X r nts cyclic dr r
oroie RERATEL sbso" BEFERRY 2t Bhe Gk " Eme BERRG Anehy
. DI tiLCc.LhRg Il e r r vdr.
rea o B PR g o TRE eye i e hy cuar bon e arors mmiLe
(14?'ayarpf gubsdi b ited Qﬁpﬁ}%%eﬁrte@m}%\i“%ﬁéer§o§§5\9§£§d formula
romthe group consisting of -0-Yl, -CO Y2, an aflkyl
(159foup having 1 to 6 carbon atoms, an al koxy group
having 1 to 6 carbon atonms, a perfluoroal kyl group
hayidwemidl 4 o1 4 carbon atons, a perfl uoroal koxy group
having 1 to 4 carbgn atons, a 20 hydroxyal kyl group
havi ng 19 oF§ Har bgh ,atons, a hal ogen atom a
hydrtox@+ g T -aD X group; Y1 and Y2 each
i ndependéht |y represént/Man al kyl group having 1 to 6
carbon atoms; Mrepresents Li, Na or K, and n
wher@pme§eMﬁpKﬂ$¢Hﬂ@gen alkyl group having 1 to 10 carbon

be

atoms, -X;-0-Xz2- or a hetercatom selected from the group
consisting of N, S and F; X; and X, each independently
represent an alkylene group having 1 to 10 carbon atoms; Y
represents a cyclic hydrocarbon group having 5 to 30 carbon
atoms and containing one or more aromatic rings, while one
or more hydrogen atoms on the ring of the cyclic hydrocarbon
group may be substituted by one or more members selected
from the group consisting of -0-Y;, -CO-Y,, an alkyl group
having 1 to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, a perfluorcalkyl group having 1 to 4 carbon
atoms, a perfluorcalkoxy group having 1 to 4 carbon atoms, a
hydroxyalkyl group having 1 to 6 carbon atoms, a halogen
atom, a hydroxyl group and a cyano group; Yi1 and Y, each
independently represent an alkyl group having 1 to 6 carbon
atoms; M represents Li, Na or K; and n represents an integer

of 0 or 5;
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of O or 5 - 24 - [Formula 15] A'Z wherein Z
represents OS02CF3, OSQ2CAF9, OS02CAF17, N (CF3) 2,
N(C2Fy) 2, N(C4Fe)2, C(CF3)3, C(C2F5)3, C(CAFa)3, F,
ad, Br, I, 5 BF4, ASF6 or PF6; and A+ represents an
organi c counterion. According to an enbodi nent of the
present invention, the acid generator of the fornula
(1) of the invention can_ beg produced by reacting the
salt of forrmula (14) and the conpound of fornula (15)
at a tenperature of O to 100C, 10 using a sol vent

fo b ng water with an organic solvent such
asf%?% %rg%éihane chl orof orm or di chl or oet hane.
Pref.erably, the anmount of use of the salt of formula
(14) is about 1 nole to 2 noles per nole of the

whegemqoum péprééerﬁ@ My 38) - ééogdﬂ%gpbt@é %dFlsﬁ'thEF3>2
Tid

formula ( IS SO the salt S purlf e

N (CIESr ystm'd 'Fgﬁzt' O@QP; hod, @5 , Sokid]fqcat IEon @rat had 1,

using a mxture of a good sol vent and a poor sol vent

BE, f asthersakt; dddthe el sehtfsonmuloa ooldk c®uneieri dnhe
salt may be purified by extraction or concentration.

2cdhersald ob feon mdndddidercancal smdeppesduecedibyention,
reacting an al cohol conpound of the follow ng fornmula
the(36)d wedrte @ tcar bofiykthehlferingdd acoffpountl ohet Havention can
following formula (17): [Forrmula 16] - 25 - 1 F2
be produced by reacting the salt of formula (14) and the
compound of formula (15) at a temperature of 0 to 100°C,
using a solvent formed by mixing water with an organic
solvent such as dichloromethane, chloroform or
dichloroethane.
Preferably, the amount of use of the salt of formula
(14) is about 1 mole to 2 moles per mole of the compound of
formula (15). If the obtained salt of formula (14) is solid,
the salt is purified by a recrystallization method, or a
solidification method using a mixture of a good solvent and
a poor solvent for the salt. If the salt of formula (14) is
oil, the salt may be purified by extraction or concentration.
The salt of formula (14) <can also be produced by
reacting an alcohol compound of the following formula (16)
with a carbonyl chloride compound of the following formula

(17):

[Formula 16]
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M+ - OS CGCH2OH 11 0 wherein Mrepresents Li, Na or
K; [Formula 17] O CIXY 5 wherein X represents a
nonocycl i c or polycyclic hydrocarbon group having 3 to
30 carbon atons, while at |east one or nore hydrogen
atons on the nonocyclic or polycyclic hydrocarbon
group may be substituted by an al kyl or al koxy group
having 1 to 10 carbon atans,; the al kyl or al koxy group
10 being unsubstituted or substltuted with an et her
group, an ester group, a carbonyl group, an acetal

gr oup, aanq@xy group, a nitrile group or an al dehyde

grigup, ~or Sby e uor oal kyl group having 1 to 4
ca boncgt C er%&)ﬂoxyalkyl group having 1 to 10
car bon atGhB or a cyano 15 group; Y represents a

wheEB@HyM gERURscA-Bapht hyl growp, an anthryl group, a
phenant hrenyl group, a fluorenyl group or a pyrene

gr peymdd | £7pne or nore hydrogen atons on these
rings may be substituted by one or nore nenbers
sel ecOed 20 fromthe group consisting of -0-Y1,

%?— kyI group having 1 to 6 carbon atons, an
al koxy p having 1 to 6 carbon atons, a
perfluoroalkyl group having 1 to 4 carbon atons, a

whepelifil Hormegdemayn tgr cupmbavengl ict ord pednjeor ldtorsydm@carbon
26 hydroxyal kyl group having 1 to 6 carbon atons, a
grohal dgering 3 to 30 carbon atoms, while at least one or

more hydrogen atoms on the monocyclic or polycyclic
hydrocarbon group may be substituted by an alkyl or alkoxy
group having 1 to 10 carbon atoms, the alkyl or alkoxy group
being unsubstituted or substituted with an ether group, an
ester group, a carbonyl group, an acetal group, an epoxy
group, a nitrile group or an aldehyde group, or by a
perfluoroalkyl group having 1 to 4 <carbon atoms, a
hydroxyalkyl group having 1 to 10 carbon atoms or a cyano
group;

Y represents a phenyl group, a naphthyl group, an
anthryl group, a phenanthrenyl group, a fluorenyl group or a
pyrene group, while one or more hydrogen atoms on these
rings may be substituted by one or more members selected
from the group consisting of -0-Y;, -CO-Y;, an alkyl group
having 1 to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, a perfluoroalkyl group having 1 to 4 carbon

atoms, a perfluorocalkoxy group having 1 to 4 carbon atoms, a
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atom a hydroxyl group and a cyano group; and Y1 and
Y2 each independently represent an al kyl group having
1to 6 carbon atons. 5 Specifically, according to the
met hod i nvol ving such reaction, generally the al coho
of fornmula (16) and the carbonyl chloride of formula
(17) are dissolved in a reaction solvent such as

di chl oronet hane, chl orof armg _di chl or oet hane,
acetonitrile or toluene at a tenperature of 10 0 to
100C, and then a basic catal yst such as triethyl am ne,

' ' ridi.ne or, diethyli ropy. 1he Ls
hydgégggikgﬁlgﬁua uh |V3$gak)]bu{t81n%/rn %958%25#%ﬁ£§ pgr halogen
I I for ( .
atoﬁ?hﬁd?&@%ﬁ%i%ﬁéﬁﬁyri%ﬁ%égégﬁhgféigi%phs%%d & e Y2 each
ind@%&ﬁh¥ﬁ%i | 3R RPNt Of5 BRAUL 5 D], MBLES, 501043 Ml &S hon
15 per nole of the al cohol of formula (16). The
atomkcohol conpound of fornula (16) can be produced by

di ssol ving an ester conpound represented by the
f abpowd Aigcaf oy Pulaadck@)ingn ap alieohaldttosp! YeAblivangd such

then adding a reducing agent dropw se: 20 [Formula
readBlona FedeMPly @S CaOBSh81 Odhef@inulR1l9 (16) and the
represents one selected fromthe group consisting of
carhydyogenhlpetibyl , offri fflowowmdaet hytl7,) t rirehl atieeetlnwdd in  a
tribrononethyl and triiodonethyl; and Mrepresents Li,
reafaion 2BcluentTo desbri bes t hdipbthodmeohapeoducimigptdfeorm,
al cohol of
dichloroethane, acetonitrile or toluene at a temperature of
0 to 100°C, and then a basic catalyst such as triethylamine,
diethylamine, pyridine or diethylisopropylamine is added in
an amount of about 1 mole to 2 moles per mole of the alcohol
of formula (16). N,N-dimethylaminopyridine can also be used
as a catalyst, in an amount of about 0.1 moles to 0.5 moles
per mole of the alcohol of formula (16).

The alcohol compound of formula (16) can be produced by
dissolving an ester compound represented by the following
formula (18) in an alcoholic solvent, and then adding a
reducing agent dropwise:

[Formula 18]

QR0
M *-0-S5-C—l-oRy
O

wherein Rig represents one selected from the group consisting
of hydrogen, methyl, trifluoromethyl, trichloromethyl,

tribromomethyl and triiodomethyl; and M represents Li, Na or
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25

formula (16) nore specifically, an ester conpound such
as that represented by the fornula (18) is dissolved
using an 5 al coholic solvent such as tetrahydrofuran,
nmet hanol, ethanol or propanol, and then in an ice
bat h, a reducing agent such as sodi um borohydri de
(NaBH4) is slowy added dropwi se. Wen the dropw se
addition is conpleted, the reaction mixture is
stirred for about 4 hours in an oil bath at 60C, 10
and then the reaction mxture is quenched wth

g, distilled water, followed by renoval of the solvent.
The reaction m xture having renoved of the solvent is

di ssolyed. agai nth?I ggéetadl %@Lrwaﬁ%duem hy rocﬁfohol of

solution is acidi usi ng concentrate oric

forRGLE untd)l ﬁB@ep@p¥ﬁhHﬁxﬁﬁ§Shesa§ %@t%%‘Gcoﬂﬁﬁhnd. such as
resultlng mxture liquidis concentrated, and then

thafethaielsdnt cadded tRe mekentihe n@%iur§s|81§s§hUéﬁyu51ng an
state. The slurry is filtered, and the filtrate is

alcwvashed BsﬂﬂgnthemaﬁeaSCQﬂﬁﬁﬁﬂfﬁdﬁﬂfdﬂﬁMJhméﬁﬂhnol, ethanol
crystallized fromdiethyl ether. The crystals are

or birbpened, amdddritihet tim yarel dcé hpatB) desieded ialgceh@nt such
such as the compound of fornula (16). As for the

as reddcung lagerttyditidei uadHum nam hytovtle {dded HYxopwise.
BH3- THF, NaBH4- Al C13r NaBH4-Li C and Li Al (OWe) 3 can

When| s¢hbe dsedwism addidtitéent o isodiammiertawydritdes amghction
these agents may be used individually alone or as

nixgjkeuit8sSt25rehelasi abgatedatorirgcdey dihgeib ke at 60°C,

present jinvention - 28 has a characteristic that the

anddutfff%fsu bher iR Ot dti Bixthee di 8t Arcadreddi FibBi ghistilled
aC|dt$y and transmssibility at the _time of using an

watare | OWESUr e e éﬁﬁmﬁ@lap8¥oﬁﬁﬁhtéP}VeEBntroFF%d-%%ﬁCtlon

mixtggeo av1n8 %%m%QE%”é¥'éﬁéC°” 9&3 ngsaglssolved again in
distilled water, and then the solution is acidified wusing
concentrated hydrochloric acid until the pH value reaches 5
to 6. The resulting mixture liquid is concentrated, and
then methanol is added to make the mixture in a slurry state.
The slurry 1s filtered, and the filtrate is washed using
hexane, concentrated again, and crystallized from diethyl
ether. The crystals are filtered and dried to yield the
desired alcohol, such as the compound of formula (16).

As for the reducing agent, lithium aluminum hydride
(LiAlH4), BH3-THF, NaBH4-A1Cl;, NaBH;-LiCl and LiAl (OMe)s can
also be used, in addition to sodium borohydride, and these
agents may be used individually alone or as mixtures.

The acid generator according to the present invention



5 aromatic ring into the nolecule of the acid

generator. Thus, the acid generator is suitable for

the use in chemcally anplified resist conpositions.

The present invention also provides a chemcally

anplified resist conposition containing the acid

generator 10 according to the present invention. The

chem cally anplified resist,gaonposition may al so

contain, in addition to the acid generator according

to the invention, various conventionally used

addi tives such_as pal r ef.fl.uence suppressants,
haspasi ch AR T e est  orgum N agahts oG0Pt adkant F g8 1d, the

- i.d_di ffusij roll . ge hesi y Lds,
e e et SR R L asn v SRR SRLs e B ene
. speckfical schibed,:with en t ot he -

tlm%olf%mfﬁgu{ nt?%s?g?Ex%h%$%s %ﬁ? eEx%%BIeE% Fﬁﬂ%ﬁ%ﬁflately
conth81pPEgSeRy | pyepbhonihg noh 1oL efdedy 18,5 2088 aining an

limted to these SyntheSis Exanples and éianples.
aromyit hesi s gExampl @ vk BRNzoiG AW the acid generator. Thus,

2,2-di fluoro-2-sul foethyl ester
thedigaienybarthykphenyd subfieabum sedt €ha 8F4 9h chemically

di fl uorosul foacetic acid ethyl ester sodium 25 salt
ampWasididssekyed cohmp66imticat.met hanol and 1.2 L of - 29

tetrahydrofuran (THF) in an ice bath, and 44 g of

sothaeim pbesehydr iiderrNaBi) avaso sl pwbyiddded adr opwersiscally

After the dropw se addition, the ice bath was
ampt efpeed,remrich tt heompgs Uk eéonwasriedtnedgandhst eeried dorerator

about 4 hours at 60C. After the 5 reaction, the
accpgdenfon te xtuke wasegeafichddvdntiaisti | | 88e wetlegmically

and then the sol vent was renoved. The crude reaction
amplified resist composition may also contain, 1in addition

to the acid generator according to the invention, wvarious
conventionally used additives such as polymers, effluence
suppressants, basic additives, defoaming agents, surfactants,
acid diffusion controlling agents and adhesive aids, and
solvents.

The present invention will be specifically described
with reference to the following Synthesis Examples and
Examples. However, the present invention is not intended to
be limited to these Synthesis Examples and Examples.

Synthesis Example 1

Benzoic acid 2,2-difluoro-2-sulfoethyl ester
diphenylmethylphenylsulfonium salt

<1> 83 g of difluorosulfoacetic acid ethyl ester sodium

salt was dissolved in 160 ml of methanol and 1.2 1 of
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m xture was dissolved again in distilled water, and
acidified wwth concentrated hydrochloric acid until
the pH value reached 5. The resulting m xture was
concentrated, 10 and then net hanol was added to obtain
a slurry. The slurry was filtered to renove organic
salts, and the filtrate was washed two tines with
hexane. The net hanol |ayer 5 concentrated again

and then was crystallized #ﬁonwdiethyl ether. Wite
solids obtained by filtering the crystals mere 15

' [ t bt 68.5 ie
tet%%b?%gké‘ﬁi‘raﬁiitﬂﬁfanzs‘Jlaf2'n?geaeo ﬁeéﬁ?ﬁ R (3,35 sodium

bor89¥???§gd g&ﬂﬁ#ﬁth%%gu%a_ the %%wnfgiuigA%%er the
dro%@ésezgdhsg%%hklgrﬁh%cg%gb%ltﬁbgj% ngén&l/‘ze?_,m 58\ % t 1exture

wasdhbbeerohwdr @yethanesyl f.oni & acighsadi um @@k; After the
produced as descri bed above, and 11.5 ¢ of

reab@ﬂéﬁY'1ﬁﬁ§Oféﬁ@tﬂ@ﬁemgkﬁﬁgéVQﬁninq&é@cﬂ%do&lth distilled
di chl oroet hane, and the solution was stirred at

watapbi entl tesperakulse.lvihtdwaef ddnietidyl ante wasis! @Mt ion
added dropwi se at anbient tenperature, and then the
mixteaeti orad enpesad Ured wasghnar eaised §itoiambientvater, and
tenperature, at which tenperature the reaction
acidixtade wids stomcettfare@ hgdrschAbtéer canpl etnohl ofthe pH
the reaction, the reaction solvent was renoved, and
valeehyleaatiital has dbldedresuflorimoa slixiruye was concentrated,

and then methanol was added to obtain a slurry. The slurry
was filtered to remove organic salts, and the filtrate was
washed two times with hexane. The methanol layer was
concentrated again, and then was crystallized from diethyl

ether. White solids obtained by filtering the crystals were

o\

dried in a wvacuum, to ©obtain 68.5 g (yield 95%) of
difluorohydroxyethanesulfonic acid sodium salt was obtained.

The structure of the obtained product was confirmed by ‘H-

NMR.
'"H-NMR (D;0): d (ppm) 4.18 (t, 2H)
[Reaction Scheme 1]
O O
1l /ﬂ\ NaBHy4 9

Nao’ﬁ\c OMe > Nao/ﬁ\c/\OH + MeOH
OF, THF, MeOH 0 F,

<2> 10 g of the difluorohydroxyethanesulfonic acid

sodium salt produced as described above, and 11.5 g of
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The slurry was filtered, and then the residue was
washed 10 using distilled water and ethyl ether, and
dried in a vacuum Thus, 11.5 g (yield 73.5% of
benzoyl oxymnet hyl di fl uor osul foni ¢ aci d sodi um sal t
having a structure as shown in the follow ng reaction
schene 2 was obtained, and the structure of the
product was confirnmed by _ 1H NWR (see FIG 1).

1H NMVR (di met hyl sul f oxi de-d6, internal standard:
tetramethylsilane): d (ppm, 4.80 (t 2H), 7.54-7.90

bentlYA RBEPD E RS ST o B B RO D g o e CHene,
and %gl 4 b t]!:(ﬂ’le ‘p§§z§¥|l(}§ gEtaf{Wang&;le%Ocr Oéé'r!néé){]éﬁ %%I d 11 g

i um sa produce escrlb
of Ofcrlgltﬁpﬁﬁﬁﬁhﬂgt hw ghe@@l(ﬁ\}i Orgd&l@d dr pwise at ambient
trifluofonethanesul fonic a - fumsalt were

temgbegelved LA440nah thed'r“éﬂﬁﬁlwté@{ﬂ%ra&%r 4Q,4d ﬂ{creased
water, and the mixture was stirred V|gorously for

to Wﬁer{to canp¥rottira, t wo- | @ueenr eagtdoht AMd €khe reaction
conpletion of the stirring, a small portion of the

mixOtganwes! ayerrwasrcbrrenpyeds.and the progress of the

reaction was confirmed by 19F-NVR Wen the reaction

werst canptehetetibe orfgattie tayetiomasthol lreeicedonarblvent

the solvent was renoved. The residue was washed using
was dirchlcoreairet hiadie e tihyilchetsea geed sddedntpe afwbm a slurry.
The slurry was filtered, and then the residue was washed
using distilled water and ethyl ether, and dried in a vacuum.
Thus, 11.5 g (yield 73.5%) of
benzoyloxymethyldifluorosulfonic acid sodium salt having a
structure as shown in the following reaction scheme 2 was
obtained, and the structure of the product was confirmed by
'"H-NMR (see FIG. 1).

'H-NMR (dimethylsulfoxide-ds, internal standard:

tetramethylsilane): d (ppm), 4.80 (t, 2H), 7.54-7.90 (m, 3H),
8.00 (d, 2H)

[Reaction Scheme 2]

o © o) o)
/S\ PN Et3N g
NaQ 5 'C:) OH + Cl NaO/n\C/\O
2 DCE O Fs

<3> 4 g of the benzoyloxymethyldifluorosulfonic acid

sodium salt produced as described in <2>, and 4.22 g of

diphenylmethylphenylsulfonium trifluoromethanesulfonic acid
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hexane, which is a poor solvent. The sol vent was
renmoved, 10 and the residue was dried under reduced
pressure to obtain 3.2 g (yield 59.5% of benzoic
acid 2,2-difluoro-2- sulfoethyl ester

di phenyl f I uor ophenyl sul fonium salt. The structure of
the product was confirmed by 1HNWR (see FIG 2). 15
1H NWR (chl orof orm d3, internal standard:
tetranmethylsilane): d (ppm 2.45 (s, 3H), 5.01 (t,
2H), 7.42-7.90 (m 17H), 8.10 (d, 2H) [Reaction

sodEéHﬁE%ﬁé% %é%g 5&%%?Ehgé_Q%Sgﬁtﬁﬁ§2§EF%§nﬁhoré§e hane and
40 giaggl% g} a%% g Rure was d Vlgﬁﬁously for 3

lior oh oxyethanesd] onic a0|§t%§ﬁftnns

odyc f D S , %ﬁg@
houggogesggfggrgégn§o§ﬁ¥ %ngkdggégggbgfsso ve |n 1 i%tlon
of Qﬂm&dé@f£9{@§th@”%mw@ﬂﬂ5§@§t§@$UEEOnjﬁ@So§§éﬁ§§dl%&er was

anbi ent tenperature of triethylamne was

rem@b@ﬂﬁyaﬁﬁﬁaﬂuadﬁ@@%&é@sabfaﬁﬂkﬁnﬁeé@ﬂP@ﬁa%H%ecdﬂﬂirmed by
then the reaction tenperature was raised to 60C, at

Yr-wivrch tretperater esatheon r eaet compiextdr, e vhas stdamied layer
for 2 hours. After conpletion of the reaction, the

wasreatieonesgl wandt the solvent was removed. The residue was
washed using dichloromethane, which is a good solvent, and
hexane, which is a poor solvent. The solvent was removed,
and the residue was dried under reduced pressure to obtain
3.2 g (yield 59.5%) of benzoic acid 2,2-difluoro-2-
sulfoethyl ester diphenylfluorophenylsulfonium salt. The
structure of the product was confirmed by 'H-NMR (see FIG.
2).

'H-NMR (chloroform-ds, internal standard:
tetramethylsilane): d (ppm) 2.45 (s, 3H), 5.01 (t, 2H),
7.42-7.90 (m, 17H), 8.10 (d, 2H)

[Reaction Scheme 3]

AT
Nao k¢ 0 + <::>%—S+;_OSOQCF3 e <::>>~s+- SN
O F, )J\© MC/H0 )

CH3 CH3

Synthesis Example 2
<1> 10 g of the difluorohydroxyethanesulfonic acid

sodium salt produced in <1> of Synthesis Example 1, and 12.8



was renoved, and ethyl ether was added to forma
slurry. The slurry was filtered, and then the residue
was washed 10 using distilled water and ethyl ether,
and dried in a vacuum to obtain 13.5 g (yield 81.8%
of 3-fluorobenzoic acid 2,2- difluoro-2-sulfoethyl
ester sodiumsalt having a structure as shown in the
foll owi ng reacti on schene The structure of the
product was confirmed by 1 NR (see FIG 3). 15

1H NMR (di met hyl sul f oxi de-d6, internal standard:

5 Y V955 "L PERAETSh g‘?ﬁ@r‘i@ﬁ Yty dusgbref g f] L of

dlcgl?glruor O%'HQOI CDQCCIE%A% dlk%t] l(J%OAr:O% S<2>t§r? t%{: tiﬂﬁolent

diu al d d [ a a
tem§§E95P§§.phZE§|RétﬁﬁfpﬁﬁﬁyFéﬂfﬁﬂﬁ%%ﬁ?ﬁé bed Q?M%ly NHdeq

drob%hgéuoégnegﬁﬁﬂgﬁHlf@@hﬁe@&tgr§0d'Eﬁasaﬁﬁeﬁer@he reaction
di ssol ved in m of di chl oromet hane and 30 n of

tem kgturandw&herahébarax; 33ecyaststinied vegpeeushye, the
or 3 hours to carry out a t wo- | ayer reaction. After

reaconpheini@buet the stikreAgfoa smablLirportion of the
organi c | ayer was renoved, and the progress of the 5
r eattéoncuasleonbnr med tye 19E8ativRon Whehet heacgdetl adblvent
was conpl eted, the organic |ayer was collected, and

wast heergotacont andas thenovedheThevasesadded was wastredauss hgrry .
di chl oronet hane, which is a good sol vent, and hexane,

Thewdilglrdys @apodiilgeinaght . and then the residue was washed

using distilled water and ethyl ether, and dried in a wvacuum,
to obtain 13.5 g (yield 81.8%) of 3-fluorobenzoic acid 2,2-
difluoro-2-sulfoethyl ester sodium salt having a structure
as shown in the following reaction scheme 4. The structure
of the product was confirmed by lH-NMR (see FIG. 3).

lH-NMR (dimethylsul foxide-ds, internal standard:
tetramethylsilane): d (ppm) 4.81 (t, 2H), 7.57-7.87 (m, 4H)

[Reaction Scheme 4]

(@)
g E Et3N CI? Q F
NaO"i>c” “OH  + cl Nao S0
OF a0 n
2 DCE OF,

<2> 3.01 g of the 3-fluorobenzoic acid 2,2-difluoro-2-

sulfoethyl ester sodium salt produced in <1> described above,
and 3 g of diphenylmethylphenylsulfonium
triflucoromethanesulfonic acid sodium salt were dissolved in

30 ml of dichloromethane and 30 ml of water, and the mixture
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The sol vent was renoved, and the residue was dried

under 10 reduced pressure to obtain 3.53 g (yield

90.05% of 3- fluorobenzoic acid

2,2-difluoro-2-sul foethyl ester

di phenyl met hyl phenyl sul fonium salt. The structure of

the product was confirnmed by 'H NVR (see FIG 4).

1H NWR (chl orof ormd3, intefpal standard: 15

tetramethylsilane): d (ppm 2.46 (t, 3H), 5.00 (Lb,

2H), 7.25-7.89 (m 18H) [Reaction Schenme 5] OO OO

F .S+ OSQRCF3_ M/ S+ 0SS, CO-F2F OFIi

W) O S U S Hes | § BRANI 03 90 TS e (vo-Taver
rea%@ggh[on described in <2> of Synthesis Exanple 1 was

performed under the same conditions, except that

phgpyk acedyl, 16 i _dgf(]c(l)reS ol yes ,us%d éﬂ§ifa%q tion of

benzoyl - 3 chl oride as the react%nt to react with

theal 89@95i03%§@ﬂ45 whb renbykal d 484 6% of rogress of the
phenyl acetyl oxynmet hyl di fl uor omet hanesul foni'c acid

reas@dbdmsad t casrshewa gy t e -niv@l.| ownng nf eged | 9R 23¢heAE. was
6 was obtained. The structure of 5 the product was

compobtietmed Ry dbbMMR (Bepe | fmsS5rollBcbWR, and the solvent
(di nmet hyl sul f oxi de-d6, 1nternal standard:
wast etenaveichy| sThanegsiduéppak 4258 e ,usdH)g Ji2ZdrJrS3Bethane,
(m 5H) [Reaction Schene 6]
which is a good solvent, and hexane, which is a poor solvent.
The solvent was removed, and the residue was dried under
reduced pressure to obtain 3.53 g (yield 90.05%) of 3-
fluorobenzoic acid 2,2-difluoro-2-sulfoethyl ester
diphenylmethylphenylsulfonium salt. The structure of the
product was confirmed by ly-NMR (see FIG. 4).
l-NMR (chloroform-ds, internal standard:
tetramethylsilane): d (ppm) 2.46 (t, 3H), 5.00 (t, 2H),
7.25-7.89 (m, 18H)

[Reaction Scheme 5]

Nao T e o + @—S + _0OS0,CF3 @——S + O’ﬁ\C/\O F
O F, MC/H,0 T OF,

CH3 CHj3

Synthesis Example 3
<1> The reaction described in <2> of Synthesis Example
1 was performed under the same conditions, except that

phenylacetyl chloride (10.8 ml) was used instead of benzoyl
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O 87~/ OEE3ANOO/ NaO'OFz COH+ C DCE NaO ~~CO
\ F2 10 <2> The reaction described in <3> of

Synt hesis Exanple 1 was performed under the sane

condi tions, except that the phenyl acetyl oxynet hyl

di fl uor onet hanesul fonic acid sodium salt (2.97 @)
produced in <1> above was used instead of the

benzoyl oxymet hyl di f | uor osulsf,oni ¢ acid sodiumsalt in
the 15 reaction wth di phenyl nmet hyl phenyl sul f oni um
trifluoromethanesul fonic acid sodiumsalt, and thus

chlg?ggﬁg?ﬁ(¥hglgeg%t?%% %f E%%Q%'%&%% G139 H%l and thus 7.6

uor o- 2-'sul oethl

g diphg&%gggthylphq@y%sglfonluqh§alt as, %ﬁpﬂhéé%Jfg%ymethyl

foll ng reaction scheme 7 was obtain
dlf§ﬁ598&@£§a9ésuggoﬁbg Qﬁ?gycgcﬁﬁﬁmpoggifngﬂsb%h%Wthﬁl the

(see F NMR (chl orof orm d3, 1 nternal

folsband rgeact@bha%%%@%%S@ aned odt£PRBY. 2. 4Be( St rdldure of
3.71 (s, 2H), 4.81 (t, 21-1), 7.21-7.92 (m 19H)

the[Reagtit ONwSehesBt 7Inmd8 bMNal-SnGO \sest H1d. $)+ OSOZCF3
S+ 0OSCOO OFz MCHO O F2 CH3 CH3 Synthesis
Exarpive 4 <lzifbehyeactiforideser;j bed imt<@raf standard:
Synthesis Exanple 1 was perfornmed under the sane
tetcandtbhyonslaexcept! {hah) 44.58methoxyphenyacet y8 (m, 5H)
chloride (10 g) was used instead of benzoyl chloride
asl Rdmwectrieactritenteo dleact with al cohol, and

0
g 9 EtN : 2 0
NaO“ n~c OH + .
“oF NaO"%°c" 0
OF,

2 Cl DCE

<2> The reaction described in <3> of Synthesis Example
1 was performed under the same conditions, except that the
phenylacetyloxymethyl difluoromethanesulfonic acid sodium
salt (2.97 g) produced in <1> above was used instead of the
benzoyloxymethyldifluorosulfonic acid sodium salt in the
reaction with diphenylmethylphenylsulfonium
trifluoromethanesulfonic acid sodium salt, and thus 3.87 g
(yield 99.5%) of phenylacetic acid 2,2-difluoro-2-sulfoethyl
ester diphenylmethylphenylsulfonium salt as shown in the
following reaction scheme 7 was obtained. The structure of
the product was confirmed by 'H-NMR (see FIG. 6).

'H-NMR (chloroform-ds, internal standard:
tetramethylsilane): d (ppm) 2.45 (s, 3H), 3.71 (s, 2H), 4.81
(t, 2H), 7.21~-7.92 (m, 19H)

[Reaction Scheme 7]
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thus 7.1 g (yield 59.4% of
4- met hoxyphenyl acet yl oxynet hyl
di f 1 uor omet hanesul foni c acid sodiumsalt as shown in
the follow ng reaction schene 8 was obtai ned. The
structure of 10 the product was confirnmed by 1H NMR
(see FIG 7). 1H NWMR (di net hyl sul f oxi de-d5, interna
standard: tetramethylsilane)_ d (ppm 3.69 (s, 2H),
3.73 (s, 3H), 4.55 (t, 2H), 6.87 (d, 2H), 7.20 (d,
2H) [Reaction Schene 8] OO0~ OO0 0 OEt3N 11 1 NaO C
OH+ 15 0 Fz Cl DCE S, CZ0 O F2 <2> The action
gescri ged <3> of @he& s Exanple 1 vvas,rfor med
gnder nhe E CO except that t )KVJ[:]
Naogﬁmt%oxyph nyl éc@‘ y rOSRSAFs di i /H $Ld’FCUTT\Co
aci'd sodi um sal t ) produce h <1> of .Synt Adsi s
Exanpl e 4 20 above was_used i nstead of the
benzoyl oxymet hyl di fl uofosul fonic acid sodiumgalt in
the - 36 reaction w tf™di phenyl nmet hyl phenyl sGF¢ oni um

trg A&Kggggnﬁ§g§§igf@nlc acid sodiumsalt, and thus
3. g (yield 95.9% of 4- nethoxyphenylacetlc acid

2,2rdi thelorea2t isyl feeldnibeestief <2> of Synthesis Example
di phenyl net hyl phenyl sul fonium salt as shown 5 in the

1 whel [t figrmeactihas rsaeires Smvascobtiaiined., Tdecept that 4-
structure of the product was confirmed by 'H NWVR (see
metidGph8)ylacetyl chloride (10 g) was used instead of
benzoyl chloride as the reactant to react with alcohol, and
thus 7.1 g (yield 59.4%) of 4-methoxyphenylacetyloxymethyl
difluoromethanesulfonic acid sodium salt as shown in the
following reaction scheme 8 was obtained. The structure of

the product was confirmed by 'H-NMR (see FIG. 7).

1H-NMR (dimethylsulfoxide~ds, internal standard:
tetramethylsilane): d (ppm) 3.69 (s, 2H), 3.73 (s, 3H), 4.55
(¢, 2H), 6.87 (d, 2H), 7.20 (d, 2H)

[Reaction Scheme 8]

0 (ONQ
NaQO 1 ~C OH + —_— S~
0] NaQ 1 C~ O
F cl “oF,

2 DCE

<Z2> The reaction described in <3> of Synthesis Example
1 was performed under the same conditions, except that the
4-methoxyphenylacetyloxymethyl difluoromethanesulfonic acid
sodium salt (0.8 g) produced in <1> of Synthesis Example 4
above was used instead of the

benzoyloxymethyldifluorosulfonic acid sodium salt in the
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1H NVMR (chl orof ormd3, internal standard:
tetranethylsilane): d (ppm 2.42 (s, 3H), 3.64 (a,
2H), 3.77 10 (s, 3H), 4.79 (t, 2H), 6.82 (d, 2H)
7.20 (d, 2H), 7.46 (d, 2H), 7.62-7.72 (m 12H)

[ Reaction Schenme 9] OO QF O O O NaOLS, C 'O +
S+_OSCF3 O F MoM0 OO F, O CH3 CH  Synthesis
Exanpl e 5 15 <1> The react ion described in <2> of
Synthesis Exanple 1 was perfornmed under the sane

condi tions, except that phenoxyacetyl chloride (8.98

rea@clo}é‘gs used |nst€§d of benzo iphé:hlf Jgoshenﬁ§ ]I%nlum

reéactant to reatt wth al coho

trigzP%%%mgghQEggef¥ ggytﬁ%Mpegga%u%osalt and , thus.

uor onet anesu Onl c acid so

I _
il 21008, heRetign ebpeaidpies sl rofglon

sulFb&cn9) - estdf d&@h@%@lﬁ@ﬂﬁ?ﬂﬁﬂéﬂ%ﬂgwﬂﬂ$%ﬂﬁ%.&ﬁkﬁh&mshown

standard: tetranmethylsilane

fumsalt as shown in

3.95 g

in 488 (S1B8M)ind. YRadtoBH)scherdy (M w3H) bReactégn The
Schene 10] 0 0 0O 11 Et3N O 11 NaOOFC)—I+Cl~
stria@uibe GF' the OProduct was confirmed by 'H-NMR (see FIG.
8) .
'H-NMR (chloroform=-ds, internal standard:

tetramethylsilane): d (ppm) 2.42 (s, 3H), 3.64 (s, 2H), 3.77

(s,

2H)

o P
~
e ST © 9
NaO i ¢ 0 + <::>—s+_oa%ca —_— <::>“S*o4%c/\
OF, MC/H,0 OF

1

3H), 4.79 (t, 2H), 6.82 (d, 2H), 7.20 (d, 2H), 7.46 (d,

, 1.62-T7.72 (m, 12H)

[Reaction Scheme 9]

CH, CHs

Synthesis Example 5

<1> The reaction described in <2> of Synthesis Example

was performed under the same conditions, except that

phenoxyacetyl chloride (8.98 ml) was used instead of benzoyl

chloride as the reactant to react with alcohol,

g

and thus 10

(yield 87.7%) of phenoxyacetyloxymethyl

difluoromethanesulfonic acid sodium salt as shown

following reaction scheme 10 was obtained.

the product was confirmed by 'H-NMR (see FIG. 9).

in the

The structure of
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Z DCE O FZ 5 ~ <2> The reaction described in <3> of
Synthesis Exanple 1 was perfornmed under the sane

condi tions, except that the phenoxyacetyl oxynethyl

di f|l uor onet hanesul fonic acid sodium salt (3.66 Q)
produced in <1> of Synthesis Exanple 5 above 10 was
used i nstead of the benzoyl oxynet hyl di fl uorosul fonic
acid sodiumsalt in the re ion wth

di phenyl nmet hyl phenyl sul fonium trifl uor onet hanesul foni c
acid sodiumsalt, and thus 4.35 g (yield 92.5% of

h i c,. acid 2, 2-dif.l -2-sul f h 1
G hAT ot 1 BRERAST G R k1 ¢ 2  SPEWALFn t ngLardard:
L.ow - ti [ T
cer g PEElure arTRRe DI US2 ot Pnaa By L TR et O

FeGy 16) o71H-NMRy(chl orof orm d3, internal standard:
(m'tetgénetﬁylg%waneg: d (ppn) 2.45 (s, 3H), 4.73 (s,
2H)Re 4cB20n 28 tme 27 6.82-7.91 (m 19H) [Reaction
Schenme 11] 38 0 0 9 % 0 0 NaO-0 F2 + 0- 3+ OSQR0F3 /

+01 S o0 01l~, OFz MaizO O Fz GH3 O3 Synt hesi s

anple 6 <1> Theg reaction descgifjed in <2> df o)
Nao'Syet hasi s Exanple erforped_under {he same. M o
cohdi ti ons, except th phen@@thioacetb? ah#gri%e \[::j
(10.6 g) was used instead of benzoyl chloride as the

reactant to react with al cohol, and
<2> The reaction described in <3> of Synthesis Example

1 was performed under the same conditions, except that the
phenoxyacetyloxymethyl difluoromethanesulfonic acid sodium
salt (3.66 g) produced in <1> of Synthesis Example 5 above
was used instead of the benzoyloxymethyldifluorosulfonic
acid sodium salt in the reaction with
diphenylmethylphenylsulfonium trifluoromethanesulfonic acid
sodium salt, and thus 4.35 g (yield 92.5%) of phenoxyacetic
acid 2,2-difluoro-2-sulfoethyl ester
diphenylmethylphenylsulfonium salt as shown in the following
reaction scheme 11 was obtained. The structure of the
product was confirmed by lH—-NMR (see FIG. 10).

TH-NMR (chloroform-ds, internal standard:
tetramethylsilane): d (ppm) 2.45 (s, 3H), 4.73 (s, 2H), 4.92
(t, 2H), 6.82-7.91 (m, 19H)

[Reaction Scheme 11]



10

15

20

thus 6.87 g (yield 54.19% of phenylthioacetyl oxynet hyl
di fl uor onet hanesul fonic acid sodiumsalt as shown in
the follow ng reaction schene 12 was obtai ned. The
structure of 10 the product was confirmed by 111- NWR
(see FIG 11). 1H NMR (dinethyl sul foxide-d5, interna
standard: tetranethylsilane): d (ppm 3.99 (s, 2H),
4.55 (t, 2H), 7.22-7.37 (mg SH) [Reaction Schene 12]
00" EEBANOO tCOH+ Cl' v SS NaO, S O Fz DCE
NaO O F 0 F2 15 <2> The reaction described in <3> of
Synt hesi s Exanpl e A’S per fornmed under the sane
condl tions, except t* the phenylthi oa@l oxyrret hyI

gligu rogethanes nyc acid sodiums 2 5 g)
NO"HEDURICE T@D* ﬁfh@%‘?z@caEme

used inste of the \[:]

benzoyl oxymet hyi di f | osulfonlc acid so salt in

the reaction with dighenyl met hyl phenyl sulg,oni um
trifluoronethanesul fonic acid sodiumsalt, and t hus

3. d¢neheéyschLaRS8P8 €f phenylthioacetic aC|d
2,2-difluoro-2 sul f oet hyl ester

di phenyhsetdayplpheny | s domdim sal k2as cFhawhtHds itheExample
foll owi ng reaction schenme 13 was obtai ned. The
1 sasuchenr 2oafied hairptaaducthanasagenf coned tbynibH NMR-€is€€ that
pheiggihioacetyl chloride (10.6 g) was used instead of
benzoyl chloride as the reactant to react with alcohol, and
thus 6.87 g (yield 54.1%) of phenylthicacetyloxymethyl
difluoromethanesulfonic acid sodium salt as shown in the
following reaction scheme 12 was obtained. The structure of
the product was confirmed by 'H-NMR (see FIG. 11).
lH-NMR (dimethylsulfoxide~ds, internal standard:
tetramethylsilane): d (ppm) 3.99 (s, 2H), 4.55 (t, 2H),
7.22-7.37 (m, 5H)

[Reaction Scheme 12]

o
T EtzN ) 0
/S\ S 3 1l
NaO” 1 g/A\OH + cr/ﬂ\v/ _— Nao/ﬁ‘c/ﬁ\o/ﬂ\v/s
2 DCE O F, \[::]
<2> The reaction described in <3> of Synthesis Example
1 was performed under the same conditions, except that the
phenylthicacetyloxymethyl difluoromethanesulfonic acid

sodium salt (2.5 g) produced in <1> of Synthesis Example 6

above was used instead of the
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12). 1H-NMR (chloroformd3, internal standard: 10
tetranethylsilane): d (ppm 2.46 (s, 3H), 4.81 (t,
2H), 7.18-7.72 (m 19H) [Reaction Schene 13) 0 0 11
NaO-u* C-O" J~S + O O OSQZCF3 ~S + O SC-0O-S\ O Fp
MJHO - OF2 iJv \ 1IJ CHH3 CH3 Synthesis Exanple 7
15 <1> The reaction described in <2> of Synthesis
Exanmple 1 was performed under the sanme conditions,
except that 1- naphthoyl chloride (12.2 m) was used
i nstead of benzoyl <chloride as the reactant to react

ben?ﬁ@%Qaﬁkﬁggﬁk%ﬁe@?ﬁg?g%t}%%?ué¥%%?h§%%swon% gt the
reaéQgBHn]Salt_as @Dﬁ%@ in the 1 4&H%¢¥é€¢§§ﬁﬁéH%£§§T¥g%ium

was obt ai ned structure

trl%QGEkéﬂgghQMeshhWyﬁl§s%%1@(% m 3340, EHMNRus 3.41 ¢

di met hyl sul foxi de-d6, i nternal standard:

(yiteqr angd iyl S'd@”ﬁ&he@y@@ﬁ%a@eglc(t , a@f& h BB (M1 uoro-2-
3H), 8.13 (d, 1H), 8. 8.7 1H)

sulf&@aﬁylOBsS@Be@Epk@hyl%e@hylphenylsulfonlum salt as shown
in the following reaction scheme 13 was obtained. The
structure of the product was confirmed by 'H-NMR (see FIG.
12).

'H-NMR (chloroform-ds, internal standard:
tetramethylsilane): d (ppm) 2.46 (s, 3H), 4.81 (t, 2H),
7.18-7.72 (m, 19H)

[Reaction Scheme 13]

(1? Q O O
i
Nao’ﬁ\C/\OJ\/s + @S + _OSO,CF3 QS + o’ﬁ\c/\o/u\/s
O F MC/H,0 -~ 0 F, \©

CHg CHa

Synthesis Example 7
<1> The reaction described in <2> of Synthesis Example
1 was performed under the same conditions, except that 1-
naphthoyl chloride (12.2 ml) was used instead of benzoyl
chloride as the reactant to react with alcohol, and thus 17
g (yield 93%) of l1-naphthoyloxymethyl
difluoromethanesulfonic acid sodium salt as shown in the
following reaction scheme 14 was obtained. The structure of

the product was confirmed by *H-NMR (see FIG. 13).
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11 Et NOO NaOCOH + C s 50 F2 DCE NaO-O FAO i i
2 <2> The reaction described in <3> of Synthesis
Exanple 1 was perforned under the same conditions,
except that the 1-naphthoyl oxynet hyl

di f 1 uor omet hanesul fonic acid sodium salt (2.61 g)
produced in <1> of Synthesis Exanple 7 above 10 was
used instead of the benzaylgxymethyldifluorosul fonic
acid sodiumsalt in the reaction with

di phenyl met hyl phenyl sul f oni um

trifl onet esyl f.onate salt,, and thus 3.92 g )
(yi%—l 4. 45 r‘lnoefsC -lnsgéhf% &b d 2, é?gema? standard:
i < f oet hy ter
tetgﬁgﬁgﬁgﬁﬁé%égkﬁheﬁgﬁéﬁﬁ?ogrg%lfg’séﬁp’a§7s%%mﬂnﬁﬁ%f%E 8.13
,fakhowgng,react ban seheme (1,5 ~obtained. The
d str&cture o? fhe groguct &aé ?%zflrned by 'H NMR (see

FI GRedd)iot HsMMRé chhproform d_3, internal standard:
tetranet%ylsilane): d (ppm 2.43 (s, 3H), 5.09 (t,
, 20 7.44-7,72 (m 17H , 7.86 (d, 1H) , 8.01 (d,

H), 8.34 (d, 1H 8.90 (d, I, Reaction %chene da5] -
NaOZAIC 008 0+ NaOM 0T | ~0 F2 MCLH20 0 0§82 Q
%y'r:ﬁ hesi s Exan'pThe reaeti on deSeYidbEd P
of Synthesis Exanple 1 was perforned under the sane

condi tions, except that 4-

<2> The reaction described in <3> of Synthesis Example
1 was performed under the same conditions, except that the
l-naphthoyloxymethyl difluoromethanesulfonic acid sodium
salt (2.61 g) produced in %1> of Synthesis Example 7 above
was used 1instead of the Dbenzoyloxymethyldifluorosulfonic
acid sodium salt in the reaction with
diphenylmethylphenylsul fonium trifluoromethanesulfonate salt,
and thus 3.92 g (yield 94.45%) of l-naphthoic acid 2,2-
difluoro-2-sulfoethyl ester diphenylmethylphenylsulfonium
salt as shown in the following reaction scheme 15 was
obtained. The structure of the product was confirmed by 'H-
NMR (see FIG. 14).

'H-NMR (chloroform-ds, internal standard:
tetramethylsilane): d (ppm) 2.43 (s, 3H), 5.09 (t, 3H),
7.44-7.72 (m, 17H), 7.86 (d, 1H), 8.01 (d, 1H), 8.34 (d, 1H),
8.90 (d, 1H)

[Reaction Scheme 15]
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5 phenyl benzoyl chloride (17.7 m) was used instead of
benzoyl chloride as the reactant to react with

al cohol, and thus 16 g (yield 95.8% of

4- phenyl benzoyl oxynet hyl  di fl uor onet hanesul fonic acid
sodiumsalt as shown in the follow ng reaction schene
16 was obtained The structure of 10 the product was
confirmed by 'H NWR (see FI,G 15). 1H NWR

(di nmet hyl sul f oxi de- d6, |nternal st andar d:
tetramethylsilane): d (ppm 4.82 (t, 3H), 7.45-8.17
(m 9H) [Reaction Schene 16] O O11 1 Et NOO

NaO S COH + CI s NaO O O Fz DCE O Fz 2> The
?eactﬁmn descrlbed |n of Synthesis Exa ol was,
-perforned R Qpdi-tions ha@ t he

Hee gffphenyl oxy g) ?1 uor cmme‘gman fston@@ Heidd OO
sodi um sal (2 81 g)igm pduced in <1> of S{ﬁ:PeS|s
Exanpl e 8 above was utsed instead of the

benzoyloxynethyldifluorosulfonic 20 acid sodium salt

Neyend Lot ERAmpid hg- 42 -
phenyl met hyl phenyl sul fonium trifl uor onmet hanesul f oni c

ac«:d> $0di wasdlibn abdhiued. 7l g2tybel ¢y8ane%i OfEdample
phenyl benzoi ¢ acid 2, 2-di fl uoro-2-sul foethyl ester
1 wdispheaytoetdy| phelayl sihd onbue salidias sigWektdephethat 4-
following 5 reaction schenme 17 was obtai ned. The
phegyibenaoglothiiheidpr ddictl/ was ewenf iusred inst'dddN\MR (seezoyl
FIG 16).
chloride as the reactant to react with alcohol, and thus 16
g (yvield 95.8%) of 4-phenylbenzoyloxymethyl
difluoromethanesulfonic acid sodium salt as shown in the
following reaction scheme 16 was obtained. The structure of
the product was confirmed by 'H-NMR (see FIG. 15).
lH-NMR (dimethylsulfoxide-ds, internal standard:
tetramethylsilane): d (ppm) 4.82 (t, 3H), 7.45-8.17 (m, 9H)

[Reaction Scheme 16]
O

Q Q
EtzN
Nao“i"c NoH  +  © O NaO” 1 Cc” Mo
o O DCE ©F;

<2> The reaction described in <3> of Synthesis Example

1 was performed under the same conditions, except that the
4-phenylbenzoyloxymethyl difluoromethanesulfonic acid sodium
salt (2.81 g) produced in <1> of Synthesis Example 8 above
was used 1nstead of the benzoyloxymethyldifluorosulfonic

acid sodium salt in the reaction with
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"H- NVR (chl oroform d3, internal standard:
tetranethylsilane): d (ppm 2.44 (s, 3H), 5.02 (t,

2H), 7.44-7.74 (m 21H), 8.15 (d, 2H) 10 [Reaction
Schene 17] NaO'SCO/ OO 3 OSSOz + S+ CF, S+ - OF
MCIJH, O~ -0 C' O CH, CH3 Synthesis Exanple 9 <1> The
reacti on described in <2> of Synthesis Exanple 1 was
performed under the same cqpditions, except that 9- 15
ant hr acenecar bonyl chlorlde (19.6 g) was used instead
of benzoyl chloride as the reactant to react wth

dlpé%ﬁ%?ﬁggggﬂgheﬁhTgu?%oglﬁ Ie#rlgg/%rometh esulf??onl acid

car ony oxyrre uor OITE anesu C

sod% d Ssoa Lum salf as ;3o ﬂthgct‘;@) gT"éﬁ ”g%éez‘%}' oBr 4-

8 'was obt ai ne e Str
pheH&Qg@ﬁEom@s Co@ﬂf(fﬁd bﬁ 2HaNWﬁuorH'g glfoethyl ester

(di et hyl sul f oxi de-d5, 1ntern stan

dlph@h&@ﬂEEhyhéhEﬁpﬁﬁul@oﬁ@ﬁﬂ)Sgl%sa@ts , i 64 d Mollowing
4H) | 4H), 8.84 (s, 1H) [Reaction
reaS@ﬂ@Hﬁ si&ler@e D]17C1w@50 olb’caﬂl&ﬁ' Na@n3 CodrhichNa@eS &£ Othe
product was confirmed by 1H-NMR (see FIG. 1lo6).
lH-NMR (chloroform-ds, internal standard:
tetramethylsilane): d (ppm) 2.44 (s, 3H), 5.02 (t, 2H),
7.44-7.74 (m, 21H), 8.15 (d, 2H)

[Reaction Scheme 17]

/S\ AN Q

NaO 1

20"l cF:2 o O + {3—8&_03%%3 Qs+ oo

l MC/H,0 : - OF O

CH, CH,
Synthesis Example 9
<1> The reaction described in <2> of Synthesis Example
1 was performed under the same conditions, except that 9-
anthracenecarbonyl chloride (19.6 g) was used instead of
benzoyl chloride as the reactant to react with alcohol, and

thus 21 g (yield 99%) of 9-anthracenecarbonyloxymethyl

o

difluoromethanesulfonic acid sodium salt as shown in the
following reaction scheme 18 was obtained. The structure of
the product was confirmed by 'H-NMR.

lg-NMR (dimethylsulfoxide-ds, internal standard:

tetramethylsilane): d (ppm) 5.18 (t, 2H), 7.62 (m, 4H), 8.14
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O F2 DCE O F2 <2> The reaction described in <3> of
Synthesis Exanple 5 1 was perfornmed under the sane
condi tions, except that the
9- ant hr acenecar bonyl oxynet hyl di fl uor onet hanesul f oni c
acid sodiumsalt (3.82 g) produced in <1> of
Synthesis Exanple 9 above was used instead of the
benzoyl oxymet hyl di f | uorosulfonic acid sodiumsalt in
the 10 reaction wth di phenyl nmet hyl phenyl sul f oni um
trifluoromethanesul fonic acid sodiumsalt, and thus
3. ( |eI 8 % of 9- anthracenecarboxyllc acid
(ad géé(fpugéo ! gﬁlfoethyl ester
di h y | foniumsalt as shown in the
foF%%ﬁ%%ggéeiéggﬁﬁ %%ﬁene 19 was obtained. The 15
gt ructure of the prodict was confirmed by oH NVR
EH NWR (chl orof orm d3, internaletstandard: g

NaO"{ig TaRet hyt'si|l 2 245~ BH)‘aO/@\E?é\@t,
2 7.41-8.11 2H)y, 8.510C§, 1H) [Reactlon
Schene 199 00/ 1 oo NaOOCO\ + ~~ S +
OSRCF3 + 0, \-- MCIH2Z0 OF2 | / ~ ~~1 | 20CH3

- 42> - Thyntrkesits obxalgd & i K 1dn 7<g>0b ft Iy herzdisc Example

acid 2,2-difluoro-2-sulfoethyl ester sodiumsalt
1 wpsodueeth inedk2endé r Syhkthesdnse: Exampl €idns, except that the
9-anthracenecarbonyloxymethyl difluoromethanesulfonic acid
sodium salt (3.82 g) produced in <1> of Synthesis Example 9
above was used instead of the
benzoyloxymethyldifluorosulfonic acid sodium salt in the
reaction with diphenylmethylphenylsulfonium
trifluoromethanesulfonic acid sodium salt, and thus 3.86 g
(yield 85.6%) of 9-anthracenecarboxylic acid 2,2-difluoro-2-
sulfoethyl ester diphenylmethylphenylsulfonium salt as shown
in the following reaction scheme 19 was obtained. The
structure of the product was confirmed by 'H-NMR.

'H-NMR (chloroform-ds, internal standard:

tetramethylsilane): d (ppm) 2.41 (s, 3H), 5.32 (t, 2H),
7.41-8.11 (m, 22H), 8.51 (s, 1H)

[Reaction Scheme 19]

I X

2

:
S~ [
o
F + <::>—s+_o&%ca <::}~s+ NN
2 ‘O MC/H,0 -oge o O

CHjy CH,
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and 7 g of

di phenyl -t - but oxycar bonyl net hoxyphenyl sul f oni um 5
trifluoromethanesul fonate salt were dissolved in 70 n
of dichloromethane and 70 m of water, and the

m xture was stirred vigorously for 3 hours to perform
a two-layer reaction. After conpletion of the
stirring, a small portion gfy 10 the organic |ayer was
renoved, and the progress of the reaction was
confirmed by 19F-NVR. When the reaction was

coggﬁgﬁgglstﬁgmﬁ%ggni& | ayer was coll ected, and the

et Was reroved. The residue was washed usi ng

d'@fﬁoﬁOthBfn%he W@éﬁ?oié 3%280@2%9'&$¥Euof%“h*§%F athyl

whi ch is a poor solven e solvent was renov

estahd e wesigdue pasqdiied undes @U§§Qt19é§§§%€<a¥ngle 1,
obtain 8.5 g (yield 94% of benzoic acid

and2, 2- ¢ f baor@drghesu) f-oetivd o esd £fpH rMﬂﬁﬂdiyphenylsulfonlum

butoxycarbonylnethoxyphenylsulfonlun1sa|t
tristuuebueehohestiheoproducia wasyeeonf lcrlrmmédll-hhll\ﬂo 201 of

1H NMR (chl orof orm d3, internal standard:
dichébramethyhsi lane) 70d qpprdf 1wdBels, &, theb2mlSrture was

2H), 4.76 (t, 2H), 7.17-7.77 (m 17H), 8.11 (d, 2H)
stifRedct rogoSchehe 20¢r- 35 holrd Ocd Nk Q + twd-1Syer

+ OSRCF3 S+ 0OS.COot 2 MJH20 OFoi\ g OGAO
reaction.

After completion of the stirring, a small portion of
the organic layer was removed, and the progress of the
reaction was confirmed by F-NMR. When the reaction was
completed, the organic layer was collected, and the solvent
was removed. The residue was washed using dichloromethane,
which is a good solvent, and hexane, which is a poor solvent.
The solvent was removed, and the residue was dried under
reduced pressure to obtain 8.5 g (yield 94%) of benzoic acid
2,2~difluoro-2-sulfoethyl ester diphenyl-t-
butoxycarbonylmethoxyphenylsulfonium salt. The structure of
the product was confirmed by 'H-NMR.

lH-NMR (chloroform-ds, internal standard:
tetramethylsilane): d (ppm) 1.48 (s, 9H), 4.62 (s, 2H), 4.76
(¢, 2dH), 7.17-7.77 (m, 17H), 8.11 (d, 2H)

[Reaction Scheme 20]
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Synt hesis Exanple 11 <1> 8.9 g of the benzoic acid
2,2-difluoro-2-suifoethyl ester sodiumsalt produced
in <2> of Synthesis Exanple 1, 5 and 7 g of

di phenyl f I uor ophenyl sul fonium trifl uor onet hanesul foni c
acid sodiumsalt were dissolved in 70 m of

di chl oronet hane and 70 m of water, and the m xture
was stirred vigorously faor 4,3 hours to performa
two-1layer reaction. 10 After conpletion of the
stirring, a small portion of the organic |ayer was
renoved, and the progress of the reaction was

confirmed by 19F NMR en the reaction was

gonplet d, the organi Dayer 238 col l ected, an _th§ o

ol ve r emoyed e ue was vvas nge._
N“)Qﬁ%hlgro ane, 5/wh ch0%§§g3goggﬁgglveu_ a aoggg/\o

hexane, chis ap solvent. The sol ven as 2

renoved, and the resi was dried under reducéd

pressure to obtain 8.4l g fyieéld 92.5% of benztlgﬁ\ii\

acid 2, 2-difl uoro-2-suffoe est er © o

di phenyl f I uor ophenyl sul foni um salt. The structure of

t Fsyn 2o R@redmpes TONfirned by 1H NVR 1H NMR

(chloroformd3, internal standard: - 46

t etlran®t hyysbfanep: benizoin) 4182 A t2-P2H) L uckd-~-&ulfoethyl

(m 17H), 8.09 (d, 2H) [Reaction Schene 21] 001 0O
estNaOspdCud +salt= S¥o0@802CF3 IS+ F2 oC/ H20che ol FZExEmple 1,
and 7 g of diphenylfluorophenylsulfonium
trifluoromethanesulfonic acid sodium salt were dissolved in
70 ml of dichloromethane and 70 ml of water, and the mixture
was stirred vigorously for 3 hours to perform a two-layer
reaction.

After completion of the stirring, a small portion of
the organic layer was removed, and the progress of the
reaction was confirmed by 'YF-NMR. When the reaction was
completed, the organic layer was collected, and the solvent
was removed. The residue was washed using dichloromethane,
which is a good solvent, and hexane, which is a poor solvent.
The solvent was removed, and the residue was dried under
reduced pressure to obtain 8.4 g (yield 92.5%) of benzoic
acid 2,2-difluoro-2-sulfoethyl ester
diphenylfluorophenylsulfonium salt. The structure of the

product was confirmed by 'H-NMR.

lH-NMR (chloroform-ds, internal standard:
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5 <Resin Synthesis Exanple 1>
3-Bicycl o[ 2. 2. 11hept - 5- en- 2-yl - 3- hydr oxypr opi oni ¢ aci d
t-butyl ester (hereinafter, abbreviated as BHP), 1-
nmet hyl adanmant ane acryl ate and y-butyrol actone
met hyl acryl ate were added in a reaction vessel at a
molar ratio of 1:1:1 10 (33 parts: 33 parts: 33 parts),
and as a pol ymerization (i\gent 1, 4- di oxane was used
in an anount of three- foId t total mass of the
reacti on nononers, while azob| si sobutyronitrile was
I, at r 0 rt| of %.based
tet%ﬁ%t%ﬁg %?&Fagrrgl ardoa%glﬁt o% no?r‘é%@'l%ﬁ ?m’ L7H)
3. O@es(gltl rﬁg\ m xture was al | owed to react for 16 hours
fter conpletion of the reaction, n-hexane

wasraddedotosthenseaction solution to obtain a
precipitate, and the precipitate was dried in a

vacuumto obtain ar havi ng the fol |l ow
@tructLUe As a resul a copol ynmer 20 havi ng?w% ght 4
no ecul ar (ght of about 8,500 tal§ed
Nao é?c %o @ e 5r3tSPbCr§3ofM5@s(5$t a @%g J\©
to 3 and ‘G aratlve anple 1> Exanple 1:
Preparati on of resist 100 parts by wei ght he
resin obtained in Resi Synthesi s Exanple 1, 4 parts
by wei ght of adamantane-I|- carboxylic acid

2, ¥Resih uSyntResis fEredriyyle ebr er

3-Bicyclo[2.2.1]hept-5-en-2-yl-3-hydroxypropionic acid
t-butyl ester {hereinafter, abbreviated as BHP), 1~
methyladamantane acrylate and y-butyrolactone methylacrylate
were added 1in a reaction vessel at a molar ratio of 1:1:1
(33 parts:33 parts:33 parts), and as a polymerization
solvent, 1,4-dioxane was used in an amount of three-fold the
total mass of the reaction monomers, while
azobisisobutyronitrile was wused as an i1nitiator in a
proportion of 4 mol% based on the total molar amount of the
monomers. The resulting mixture was allowed to react for 16
hours at 65°C. After completion of the reaction, n-hexane
was added to the reaction solution to obtain a precipitate,
and the precipitate was dried in a vacuum to obtain a resin
having the following structure. As a result, a copolymer
having a weight average molecular weight of about 8,500 was

obtained.
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di phenyl net hyl phenyl sul foni um salt produced in
Synthesis Exanple 1 as an acid generator, and 0.5
parts by weight of 10 tetranethyl amoni um hydroxi de as
a basic additive were dissolved in 1,000 parts by
wei ght of propylene glycol nethyl ether acetate, and
the solution was filtered through a nenbrane filter
having a pore size of 0.2 gy to prepare a resist. 15
The obtained resist solution was applied on a
substrate wusing a spinner, and dried at 110C for 90
formaj) fijmhaving a thickness of 0.20 um
usi ng an ArF exci mer
aperture of lens: 0.78), and
20 thermally treated at 110C
, the filmwas devel oped
acE wt % - 48 aqueous sol ution
iyl amronium hydroxi de, and was washed and
dried t&forma resist pattern. The devel opability
W th thg%aqueous sol ution of tetranethyl ammoni um
hydr oxi de, and the adhesiveness of the 5 forned
I ePrdp N RS 6P BeSUBS! r Bkampees WOk @omhd T¥mparative
resolution was 0.07 um and the sensitivity was 12
Examplen®> Anong the results of the current Exanple, in
regard to the line edge roughness (LER), the
r Grgpmpelss 1of Bragparativas obDhsssield for a 0. 10-um
| i ne-and-space (L/S) pattern forned 10 after
deM¥) opresitts, land wdieglekt erft dhei nprovenebtaiineder g dfesin
LER was graded from1l to 5, while the pattern obtained
Synthesi s a 'Comdrat ilve Exanprles wly gradebtl ¢& lagagantane-1-

nunber indicates better LER).
carboxylic acid 2,2~-difluoro-2-sulfoethyl ester

diphenylmethylphenylsulfonium salt produced 1in Synthesis
Example 1 as an acid generator, and 0.5 parts by weight of
tetramethylammonium hydroxide as a basic additive were
dissolved in 1,000 parts by weight of propylene glycol
methyl ether acetate, and the solution was filtered through
a membrane filter having a pore size of 0.2 um, to prepare a
resist.

The obtained resist solution was applied on a substrate
using a spinner, and dried at 110°C for 90 seconds to form a
film having a thickness of 0.20 um. The formed film was
exposed wusing an ArE excimer laser stepper (numerical
aperture of lens: 0.78), and then the exposed film was
thermally treated at 110°C for 90 seconds. Subsequently,

the film was developed for 40 seconds using a 2.38 wt%
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In regard to the sensitivity, the anount of exposure
15 which results in the formation of a 0.10-um
| i ne-and-space (L/S) pattern with a line width of 1:1
after devel opnment, was designated as the optinmum
anount of exposure, and this optinmm anmount of
exposure was considered as the sensitivity. The
m ni mum pattern di nension rgsolved at this sensitivity
20 was designated as the resolution. Exanples 1 to 3
The phot oaci d generators (F¢(3 obtained in Synthesis

I nt le 2-< ntheS|s

aqu%(%%@p seOﬂwﬁtf’% \%éére%(racespeg?} mmounsle gégfﬁ}é ARt Frd was

wash%@ a%%!?r%%dpEgd%g?gg rggg ske EQE ﬁ{heSIS Exanple 1

above and a basic - tiv of the m xtures

wasngi S%ﬂ&%ﬁa@)l]il(&/o PRILS @flewe' gﬁlﬁe sPr %@ilu%rl%n of

gl ycol nethyl "ether acetate, and then e sol ution
tetWameli l%&@@nﬁﬁho ﬁbﬂ@ﬂpraﬁﬁdhﬂﬁéﬂa8ﬁ¥éﬂge§esgo@% the
size of 0.2 [. hus, the resist conpositions 5

formadi cadeitkd nphh@efm }t@Wl ngsupbt eale (tRePasdSh aHB0AN  The
the weight basis) were obtained. Positive resist

respatiteéons waer €. Offopmpedaha the saneimanher assi n2Exapphe.
1, and various evaluations were performed for the
r eBmbbgngheesiestilpat tor she dherenal Batimphel eswl trsecr®@l to
presented in Table 1 below. 10 [Table 1] Resin PAG
theBdda@eSetkia i vdughrResDl (BERN, | ERe (00Qhpassts ofpardtstdnyn was
(parts by (mJ/cnm2) (nm by weight) weight) weight)
obsexHAPl o ResiOn 14-0mQ . 15. k-7l -SpaBym. Ek/S1 pattern formed

after development, and the extent of improvement in terms of
LER was graded from 1 to 5, while the pattern obtained from
a Comparative Example was graded 1 (a larger number
indicates better LER).

In regard to the sensitivity, the amount of exposure
which results in the formation of a 0.10-um line-and-space
(L/S) pattern with a line width of 1:1 after development,
was designated as the optimum amount of exposure, and this
optimum amount of exposure was considered as the sensitivity.
The minimum pattern dimension resolved at this sensitivity
was designated as the resolution.

Examples 1 to 3

The photoacid generators (PAG) obtained in Synthesis
Example 1-<3>, Synthesis Example 2-<2> and Synthesis Example
3-<2> were respectively wused together with the resin

produced in the Resin Synthesis Example 1 above and a basic
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Exanple 2 Resin 4.0 0.5 12 80 3 Syn.Ex. 1 Exanple 3

Rosin 4.0 0.5 12 70 3 Syn.Ex. 1 Conp.Ex.| Resin 4.0

0.511.490 1 ;yn.Ex. 1 * Type of PAG used in Table

1 Exanple 1: Benzoic acid 2, 2-difluoro-2-sulfoethyl

ester di phenyl fl uorophenyl sul fonium salt produced in

<3> of Synthesis Exanple 1 15 Exanple 2:

3- Fl uorobenzoi c acid 2, 2-difd uoro-2- sul foethyl ester

di phenyl et hyl phenyl sul foni um salt produced in <2> of

Synt hesi s Exanpl e 2 Exanple 3: Phenyl acetic acid

-di flugro-2-sul foet.hyl ester , .

e | By PEnaRst ST SHictm e € 5radTEs i LA Spparts

=5 n ' anpl atj le 1:

by %??gﬂgn§ s%??gkﬁﬁﬁét5?¥%§§¢9%F%32Iﬁgﬁ%%?%ggkffg]é%ﬁgthen

theSYBSLANERSWIE EE?t@&%ﬁe@%xb@ﬁ%n%'QQHQ&%%%p%gl Yr Ravi g a
introducing an aronatic ringto the anion of photoac

porgengratorgrhad bower, di ffugion rates ofeadd andositions
shorter distances of diffusion as conpared to

indcoaveat iienathphatachd nggengpatons such gartki fdatesn the
and nonaflates, while maintaining simlar acidities

weidlott besae) divkyeofodtdifleat es. pa0iThus, rebessubst-arees were
were found to have appropriate characteristics for

formdeé rieal ichat | eamef Mdmesr LS paht ennsuiplelhe, sudsd ancasi ous
al so exhi bited rmuch better performance from

evaluations were performed for the resulting resist patterns.

The evaluation results are presented in Table 1 below.

[Table 1]

Resin "PAG "Base Sensitivity |[Resolution |LER
(100 parts](parts by|(parts by|{(mJ/cn?) (nm)
by weight) [weight) weight)

Example 1 |Resin 4.0 0.5 12 70 5
Syn.Ex. 1

Example 2 |Resin 4.0 0.5 12 80 3
Syn.Ex. 1

Example 3 {Resin 4.0 0.5 12 70 3
Syn.Ex. 1

Comp.Ex.1 [Resin 4.0 0.5 14 90 1
Syn.Ex. 1

* Type of PAG used in Table 1

Example 1: Benzoic acid 2,2-difluoro-2-sulfoethyl ester
diphenylfluorophenylsulfonium salt produced in <3> of
Synthesis Example 1

Example 2 3-Fluorobenzoic acid 2,2=-difluoro~-2-
sulfoethyl ester diphenylmethylphenylsulfonium salt produced
in <2> of Synthesis Example 2

Example 3: Phenylacetic acid 2,2-difluoro-2-sulfoethyl

ester diphenylmethylphenylsulfonium salt produced in <2> of
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the aspects of LER and resolution than the
conventional triflate type agents, as can be seen
fromthe table above. 15 The introduction of aromatic
rings to the anion did not cause any particularly
problemin the transparency upon irradiation with
light. The photoacid generators of the present
i nvention has advantages that once acid is generated
and converted to an anion form the aromatic ring does
not 20 exert any influence on the transparency, and
SyHEEéEiEhExa%ng“§i°” rate and the di stance of diffusion
of "acid can*be “controlled by the size of the aronmatic
ri . sShowi eal P i
g e S D R S A e Vo P o

copwent i opak, phot eacif generators. 25 51 - CLAIMS 1.

An acid generator represented by the follow ng

formall & ptamddFobmul end] Rt OnvllcAch produced by
-OS-CGCCO11 X Y wherein represents an alky?ene

intgbaupihgvi 88 lat@nddi €arboen, alomhe- Xdn®oX2-of Olpbtoacid
het er oat om sel ected fromthe group consisting of

gendihtogen ), 1sukfurd{Suaish f lruerisneof FlaciXl dfdanthorter
X2 each independently represent an al kyl ene group
dishantcag of tdf¥@sdanbar atcamered represendrstisoreylclpitotoacid
hydrocarbon group having 5 to 30 carbon atons and
genepatarnai ngsone orador éridflemetsi ¢ rhdgs, nwhafkaoae, or while
nore hydrogen atons on the ring
maintaining similar acidities to the acidity of triflates.
Thus, the substances were found to have appropriate
characteristics for the realization of finer L/S patterns.
The substances also exhibited much better performance from
the aspects of LER and resolution than the conventional
triflate type agents, as can be seen from the table above.
The introduction of aromatic rings to the anion did not
cause any particularly problem 1in the transparency upon
irradiation with 1light. The photoacid generators of the
present invention has advantages that once acid is generated
and converted to an anion form, the aromatic ring does not
exert any influence on the transparency, and that the
diffusion rate and the distance of diffusion of acid can be
controlled by the size of the aromatic ring, thus showing

features that make the photoacid generators of the present

invention distinctive from conventional photoacid generators.
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of the cyclic hydrocarbon group may be substituted by

one or 15 nore nenbers selected fromthe group

consisting of -0-Y1, - CO Y2, an alkyl group having 1

to 6 carbon atons, an al koxy group having 1 to 6

carbon atons, a perfluoroal kyl group having 1 to 4

carbon atons, a perfluoroal koxy group having 1 to 4

carbon atonms, a hydroxyal ky; group having 1 to 6

carbon 20 atons, a hal ogen atom a hydroxyl group and

a cyano group; Y1 and Y2 each independently represent

an. EX group having 1 to 6 carbon atons; n

represents an integer of 0 or 5; and At represents an

organi c counterion. - 52 2. The acid generator

according to claim1, wherein represents a phenyl

grpup, na yl n oup, -

phghant rnen’)p}FEgr o%%{&g%?ﬁor%{g%érnotu%{ opea %}? enfeoj5lOWlnq
forfi@4P1Whi I e one or nore hydrogen atonms on these rings

may be substituted by one or nore nenbers sel ected

fromthe s grpup consisting of -0-Y1l, -CO Y2, an alKkyl

group having 1 to 6 carbon atons, an al koxy group

having 1.{o 6 carbon.atons, a perfluoroal kyl group

havi ng 17f oF4 kigr bortyat ors, a 10 perfl uoroal koxy group

haAih@%Se@—ga*@eﬂu—%)Q%Ya hydr oxyal kyl group

having 1lto 6 carbon aton®, a halogen atom a

hydr oxyl ~group and a cyano group; and Y1 and Y2 each

i ndependently represent an al kyl group having 1 to 6
whegaihol rapomsent5 3n FHé&vdeing gemerather iagedr diongl @ acarbon

claim1, wherein Y is selected fromthe group
atogdnsistirAgXef, godups rMefreagmitad shyechedf dliaw hje group

formulas (1-a) to (1-f):

consisting of nitrogen (N), sulfur (S) and fluorine (F); X3
and X, each independently represent an alkylene group having
1 to 10 carbon atoms; Y represents a cyclic hydrocarbon
group having 5 to 30 carbon atoms and containing one or more
aromatic rings, while one or more hydrogen atoms on the ring
of the cyclic hydrocarbon group may be substituted by one or
more members selected from the group consisting of -0-Y;, -
CO-Y2, an alkyl group having 1 to 6 carbon atoms, an alkoxy
group having 1 to 6 carbon atoms, a perfluorcalkyl group
having 1 to 4 carbon atoms, a perfluoroalkoxy group having 1
to 4 carbon atoms, a hydroxyalkyl group having 1 to 6 carbon
atoms, a halogen atom, a hydroxyl group and a cyano Jgroup;
Y; and Y, each independently represent an alkyl group having
1 to 6 carbon atoms; n represents an integer of 0 or 5; and

A" represents an organic counterion.
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l1-a 1-b 1-¢c G\ C83 1-d 1-e 1-f 20 - 53 4. The acid
generator according to claiml1, wherein the anionic
noi ety of the formula (1) is selected fromthe group
consi sting of groups represented by the foll ow ng
formulas (1-i) to (1-xxxxxi): - 54 OF2 H2 0 OF2 H2
11 0FR HR A O0S-GC - O6SCGC J_0o0sCcGCc awve 11
011 011 O 0p .CHS3 Q%%HZOOFZHZOOFZHZO
_O0-GCCO0O01~-\ F_OSCCO\N N2 1171 2112 00O
O 1-iv CF3 1-v 1-vi OV 0 SMe 2 F2 H2 OS-CZ C?0 O\
FZ HZ O- F2 H2

2. The acid generator according to claim 1, wherein
represents a phenyl group, a naphthyl group, an anthryl
group, a phenanthrenyl group, a fluorenyl group or a pyrene
group, while one or more hydrogen atoms on these rings may
be substituted by one or more members selected from the
group consisting of -0-Y;, -C0O-Y,, an alkyl group having 1 to
6 carbon atoms, an alkoxy group having 1 to 6 carbon atoms,
a perfluorocalkyl group having 1 to 4 carbon atoms, a
perfluoroalkoxy group having 1 to 4 carbon atoms, a
hydroxyalkyl group having 1 to 6 carbon atoms, a halogen
atom, a hydroxyl group and a cyano group; and Y; and Y, each
independently represent an alkyl group having 1 to 6 carbon

atoms.

3. The acid generator according to claim 1, wherein Y
is selected from the group consisting of groups represented

by the following formulas (l-a) to (1-f):

1-a 1-b

1-c



5-CCp\ OSCCp 011 1-vii
O_0O0SsCGCO0z 2

O 1-viii 0 1-ix O FH

O/ OF2H 00O/ F OHCz ?0 _

OSCGC O 0\ 1-x 0 1-xi 0 1-xii OF2 H2 1A lot F2
H2 1d1l 6SCGC00 -GCO00-0s A 0 1-xiv 0

1-xiii 9 F2H 00 OS-GCCOOnFzHO2 OSCC

11 0 1-xv 1l 0 1-xvi OO OF2 R O OFHOOSCC ,S
22 It p-06SGC c ,O~Sl_15g L-xvii E/ O 1-xviii Owe
OF2 H O

4. The acid generator according to claim 1, wherein

the anionic moiety of the formula (1) is selected from the

group consisting of groups represented by the following

formulas (1-1) to (l-xxxxxi):



11 9 F2-0S GCO 0-SSGCCH2 0, 00/ noOO
1-xix 1-xx 055 11 0OF2 H O0OO0OF2H O0OF2hipO
11 11 -G Co 0-S-CC0,011\ -OSC-COSO 1-xxi

OFig 1-xxii G 21-zxiii F2 H2 F2 H2 F2 H2 _ G\ %

CGo-CGCCO- 0OO0OO0OCC fl O1-xxiv 1-xxv 1-xxvi 0 O
F2 2 O F2 2 0 101 F2 2 0 _ OS-CGC.O"Ii \ -0- 101
CGCCO~- OSCGCG.Oo\N i ©0 I I/ N1~ 1-xxvii [ (

\[1-xxviii \ 1-xxii 0 pF2ZH 0 OF2 H 0\
OS-CCO00OF2HO0OO0O

o-br2te | ol Rt | ol 2t om
- - - ~ - - - ~ - - - e
il (o) - — ~
S SR S S TS St e
1-i 1-ii CH, 1-iii
Q FH @ R FHy Q Q FaHy §
@) 2 C C\OK©\ _O—ﬁ—C—C\OJ\@F ~O—§*C*C\Ok©/N02
1o CF3 1 1-vi
OMe SMe
Q FaHy O Q FH, © FoH, @
1l 2 R I
0-8§-C~C 22
S 0 0-5—C-C.. 0-s—C-C.
o 6, ©
1-vii 1-viii 1-ix
0] O
Q FoH, @ O_g_gg? Q FayHy
0-s-c-c-. _0-8 - 0-8-C-C-
6 0] OH fe) - 5 )
1-x 1-xi 1-xii
i1 2
O Y« Y o T
i FaHo /[CJ)\ -0 |S| € C\O/U\O
O—§—C‘C\O o o]
1-xiv
O i
1 m2 M2 (o) O
o0-8—c-c.. 0 ? FaHy /@
{ O _
0 @ -7 C\O)J\/\O
1-xv O i
XV
@] o]
o828 R Rt §
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O0 'pi P HOiIf F2H OS11 -GCCOOF2 H O _
OS-CGCCO 00O0SCGQA) p 1-xxxxvi OO 1-xxxxviii

1-xxxxvii OO/ OFHOOORH2IA .~ F2 H n 2z
o-SSCGC p _O0s-ccoosccQ@-~-0p O
1- xxXxXi X 1-xxxxx 1-xxxxxi p ~I p 5. The acid

generator according to claiml, wherein the noiety A
is a cation represented hythe following 5 fornula
(2A) or formula (2B): [Formula 2A] 57 - RL R2-S + Rs
RHR4 [Formula 2B] R R2-S +

o8 P2t § T
5o

T-xxxxiii

O

D FoH, Q o (:S)u 22 Ho O
_o—(lsjl—c—c\O -0 Cy%
1 -xXxxxiv 7\ 1-XXXXV .
ol § [
~per ALy
1-XXxXXVi O

Q Fy Hy

@]
O
T-xxxxviii O

O ]
O O O Fo H
Q FaHy Q i Fahy o-$-c-¢” O
0-§-C-C _0-8-C-CL ~0-8 o

° ° LI -

1 -XXXXiX OO 1-XXXXX 1-XXXXXi O o
9 ]
5. The acid generator according to claim 1, wherein

the moiety A" is a cation represented by the following
formula (2A) or formula (2B):

[Formula 2A]
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R5 R3 R4 wherein RL and R2 each i ndependently
represent an al kyl group 5 having 1 to 12 carbon
atons, an al kyl group having 2 to 12 carbon atons, a
perfluoroal ky]. group having 1 to 12 carbon atons, a
benzyl group or an aryl group having 5 to 20 carbon
atons; and R3, R4 and R5 each i ndependently represent
a hydrogen atom an al kyl cgroup having 1 to 12 carbon
atons, a 10 hal ogen atom an al koxy group having 1 to
12 carbon atons, an aryl group having 5 to 12 carbon
atons, Bt hi ophenoxy group, a thioal koxy group havi ng
1 to 12darbon atons, or an al koxycar bonyl net hoxy

gr ok h8virng 1 to 6 carbon atons. 15 6. The acid
generat gr according to claim1, wherein the noiety A
is a t represented by the following formula (3A)
or folmula—«(3Rx 58 - [Formula 3A] R6 I+ r-'21- z R$
RO [FAr a3 R6 I+ R8

R
5R4

[Formula 2B]

R1
RQ‘—S +

wherein R; and Ry each independently represent an alkyl group
having 1 to 12 carbon atoms, an allyl group having 2 to 12
carbon atoms, a perfluoroalkyl group having 1 to 12 carbon
atoms, a benzyl group or an aryl group having 5 to 20 carbon
atoms; and Rz, Rs and Rs each independently represent a
hydrogen atom, an alkyl group having 1 to 12 carbon atoms, a
halogen atom, an alkoxy group having 1 to 12 carbon atoms,
an aryl group having 5 to 12 carbon atoms, a thiophenoxy
group, a thioalkoxy group having 1 to 12 carbon atoms, or an

alkoxycarbonylmethoxy group having 1 to 6 carbon atoms.

6. The acid generator according to claim 1, wherein
the moiety A" is a cation represented by the following

formula (3A) or formula (3B):
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R7 RO 5 wherein R6 and RO each i ndependently

represent an al kyl group having 1 to 12 carbon atons,

an allyl group having 2 to 12 carbon atonms, a

perfl uoroal kyl group having 1 to 12 carbon atons, a

benzyl group or an aryl group having 5 to 20 carbon

atons; and R7 and Ra each independently represent a

hydrogen 10 atom an alkxjfg{qyp having 1 to 12 carbon

atons, a halogen atom an al koxy group having 1 to 12

carbon atons, an aryl group having 5 to 12 carbon

at a.thipphenoxy group, a thioal koxy group having
fggﬁﬁu%%rggﬁ atoms or an al koxycar bonyl met hoxy

group QQV|ng 1 to 6 carbon atonms. 15 7. The acid

generato according to claim5, wherein the fornula

(2A) anb+ormula (2B) are selected fromthe - 59

group cpnsisting of the followng forrmulas (2-i) to

i CHs 2-1i 2-iii 2-iv 9999 \

£-0" 0 S2-v 2-vii i 2-vii 2-viii St

[Formula 3B]

Re
| +
- XX
8'/X
R7
Rg

wherein Rg¢ and Rg each independently represent an alkyl group
having 1 to 12 carbon atoms, an allyl group having 2 to 12
carbon atoms, a perfluorocalkyl group having 1 to 12 carbon
atoms, a benzyl group or an aryl group having 5 to 20 carbon
atoms; and Ry and Rg each independently represent a hydrogen
atom, an alkyl group having 1 to 12 carbon atoms, a halogen
atom, an alkoxy group having 1 to 12 carbon atoms, an aryl
group having 5 to 12 carbon atoms, a thiophenoxy group, a
thiocalkoxy group having 1 to 12 carbon atoms or an

alkoxycarbonylmethoxy group having 1 to 6 carbon atoms.

7. The acid generator according to claim 5, wherein

the formula (2A) and formula (2B) are selected from the



2-ix 2-x 2-xi 2..xii CH3/_\ SF/...._\ H3CS+ S+ u
I 2-xiii Om2-xv 2-xvi 070" 5 2-xiv 60 CH3 CH3 S+
YYHC S+/ \ 5+~3J1SI1C CH3 2-xvii 2-xviii

2-Xix 2-xx 8. The acid generator according to claim
6, wherein the fornmula (3A) and fornula (3B) are

sel ected fromthe 5 group consisting of the foll ow ng
formulas (3-i) to (3-ix):_ o\ i+ \ / OCH3 p O3-i 3-ii
CH3 H3C/ \ i+ \ / CH3 44 i+ 3-iv 3-v \'r 3-vi +

\/F/I+\/CI/_ S\ 1+ N/ CHB 3-vii 3-viii 3-ix
id rd t | aim. 1, . wherei
S R R D A S
fornula

@

as: ac

E?

Zii 2.jii 2.0y

O
O

¢

O

S+ @‘S* %

OCH; O\i o>k S &
2-i \© \©

2-vii 2-viii

-

2
:

2ix 2 2-xi 2-xii

2
®©
3

2-xiii



(4A), formula (4B), fornula (4C) or fornmula (4D):
[Formula 4A] 61 - Ro R11-S+B- /J R12 R4 ~l % R13
[Formula 4B] Rio Rl11-S+B- R14 R12 R13 [Fornula 4C]
R15 I+B J] R16 R1 R18 [Formula 4D] R15 1+B R17
R16 R18 wherein R10, Rl11 and R1, each independently
represent an al kyl group having 1 to 12 carbon atons,
an allyl group having 2 _ 60

2 3@2 5

S+

HsC S +
{
CHs
2-xvii 2-xviii 2-xix 2xx
8. The acid generator according to claim 6, wherein

the formula (3A) and formula (3B) are selected from the
group consisting of the following formulas (3-1) to (3-ix):
o
OO O=Orem Od
3 3-ii CHs

3-i

@O +®©—F @t

O O @—@

3-vii 3-viii

9. The acid generator according to claim 1, wherein
the acid generator is represented by the following formula
(4A), formula (4B), formula (4C) or formula (4D):

[Formula 4A]



- 62 to 12 carbon atonms, a perfluoroal kyl group
having 1 to 12 carbon atons, a benzyl group or an
aryl group having 5 to 20 carbon atonms; R12, R13,

R14, R16, R17 and Ri o each independently 5 represent
a hydrogen atom an al kyl group having 1 to 12 carbon
atons, a halogen atom an al koxy group having 1 to 12
carbon atons, an aryl group;having 5 to 20 carbon
atons, a thiophenoxy group, a thioal koxy group having
1to 12 carbon atons, or an al koxycarbonyl met hoxy

gr oup hqying 1to 6 10 carbon atons; and B represents
any one of Ot he following formula (5) to formula (13):
[ FORqytaS5I|BOF2 2 O OS GCGO 0 15 [Formula 6] F
OF2 H2 OSCCO Of[Formula 77 OF2 H O OS

OOOl ornmul a 8]
R
/\% 12
R14
Ri3
[Formula 4B]
Rio
R11—S+B_
- Xy
14 1 P
R12
Ris
[Formula 4C]
Ris
| ¥ B-
2 r
/\Z 16
R17
Ris
[Formula 4D]
Ris
| *B-
R | ~ 3
17 I //, §>§
Rie
Ris

wherein Rig, Ri1 and Ris each independently represent an alkyl

group having 1 to 12 carbon atoms, an allyl group having 2
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F2 2 O 0101 -GCO20 0 [Fornula 9] 63 - OF2 H2 0O
O

O-SCCO-~0 11 O [Fornula 10] OF2 HZO OBZC
-G0S OJ[Formula 11] 1 FR2 2 -GCCOO / OS 11 5
O [Fornmula 12] OF2 2 O OS-CCO// OJ[Formula
13] 1 F2 H2 O OSCCGO 010

- 62 -

to 12 carbon atoms, a perfluoroalkyl group having 1 to 12
carbon atoms, a benzyl group or an aryl group having 5 to 20
carbon atoms;

Ri2, Ri3z, Ris, Ris, Ri7 and Rig each independently
represent a hydrogen atom, an alkyl group having 1 to 12
carbon atoms, a halogen atom, an alkoxy group having 1 to 12
carbon atoms, an aryl group having 5 to 20 carbon atoms, a
thiophenoxy group, a thiocalkoxy group having 1 to 12 carbon
atoms, or an alkoxycarbonylmethoxy group having 1 to 6
carbon atoms; and

B represents any one of the following formula (5) to
formula (13):

[Formula 5]

[Formula 7]

Q FoHy, 9
O“ﬁ—C“C—O
0o

[Formula 8]

0] \
Il 2
S _...

O

[Formula 9]
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10. The acid generator according to claim1l, wherein

t he conpound of fornmula (1) is produced by a reaction
between a salt represented by the followng formula
(14) and a conpound represented by the foll ow ng
formula (15): 15 [Formula 14] - 64 - OFZ H2 O11 M’
-0-S-CGCCGCAX" Y 0 wherein X represents an al kyl
group having 1 to 10 carhp%3 atons, -X1-O X2- or a

het er oat om sel ected fromthe group consisting of N, S
and F; X1 and X2 each i ndependently 5 represent an

al kyl ene group having 1 to 10 carbon atons; Y
repr@seg&g a @yclic hydrocarbon group haV|ng 5to 30
caobgrc-ad and.c aining one or nore aromatic
ringd while one \gizitre hydrogen atons on the ring
of the cyclic hydr on group nmay be substituted by
one or nore nenbers selected 10 fromthe group
copshshing 9067-0-Y1l, -CO Y2, an alkyl group having 1
to 6_carbon a%ons an al koxy group having 1 to 6

car bnFatiens perfluoroalkyl group having 1 to 4
caPbpnC- §r@ﬁ£\va§ uor oal koxy group having 1 to 4
carb@n atons, a xyal kyl group having 1 to 6
carbon atons, a ha ogen 15 atom a hydroxyl group and
a cyanaugsoup] Y1 and Y2 each independently represent
an al kyl group having 1 to 6 carbon atons; M
represents Li, r K, and n represents an integer

of 0_or 5; [ Epr 15]

Q FoH, @
O—%—C-C—O
’ W
10. The acid generator according to claim 1, wherein

compound of formula (1) 1s produced by a reaction

between a salt represented by the following formula (14)

a compound represented by the following formula (15):

[Formula 14]

and
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20 A'Z wherein Z represents OSO2CF3, OS02CA4I F9,
0OS02C8F17, N (CF3) 2, N(C2F5)2, N(C4F9)2, C(CF3)3,
C(C2Fs)3 C(C4F9)3 F, A, Br, |, BF4, ASF6 or PF6; and
A" represents an organic counterion. - 65 11. The
acid generator according to claim10, wherein the
salt of fornula (14) is produced by reacting an

al cohol  conmpound representgd by the follow ng fornula
(16) with a carbonyl chloride conmpound represented by
the followng 5 formula (17): [Fornula 16] 1 F2 M+

- 0SS CGCo2 ¥ 211 @ wherein Mrepresents Li, Na or K;
[ K nnqég'_jg? < Qi "\ erein X represents a
ngﬂocy Iﬁ% r aﬁ;cy %in‘ﬁCdrocarbon group having 3
to 30 cafbon atoms, while at |east one or nor e
he QYO OGN 41,008 o t hg nongayclic, or LRk yeyel ic, 19 b
K ehydrocarﬁ%% gréﬂ%snay bquﬁbs%%§ﬂ§eg by gn alﬁgl or “arPen

atoms koxyy, 15-gt oup,hagi Ngede k97 40 CA LA @& PN hher @l kﬂroup
or al koxy group being unsubstituted or substituted

con¥ §high ethen, groupan@n Fesker LHOUR, a=£8% PO ependently
group, an acetal group, an epoxy group, a nitrile
repfE &Pt obnak laydemedey g5 @ppha®ingy lato 10 carbon atoms; Y
represents a cyclic hydrocarbon group having 5 to 30 carbon
atoms and containing one or more aromatic rings, while one
or more hydrogen atoms on the ring of the cyclic hydrocarbon
group may be substituted by one or more members selected
from the group consisting of -0-Y;, -CO-Y,, an alkyl group
having 1 to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, a perfluorocalkyl group having 1 to 4 carbon
atoms, a perfluoroalkoxy group having 1 to 4 carbon atoms, a
hydroxyalkyl group having 1 to 6 carbon atoms, a halogen
atom, a hydroxyl group and a cyano group; Y; and Y, each
independently represent an alkyl group having 1 to 6 carbon
atoms; M represents Li, Na or K; and n represents an integer
of 0 or 5;
[Formula 15]
A'Z”

wherein Z represents O0S0,CF3;, 0S0,C4Fy, 0S0,CgFi17, N(CF3),,
N(C2Fs)2, N(CqFo)2, C(CF3)3, C(C2Fs)3, C(C4F9)s3, F, Cl, Br, I,

BF4, ASFs or PF¢; and A" represents an organic counterion.
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perfl uoroal kyl group having 1 to 4 carbon atons, a 20
hydr oxyal kyl group having 1 to 10 carbon atons or a
cyano group; Y represents a phenyl group, a naphthyl
group, an anthryl group, a phenanthrenyl group, a
fluorenyl group or a pyrene group, while one or nore
hydr ogen atons on these - 66 rings nmay be substituted
by one or nore nenbers sel %ted fromthe group
consisting of -O-Yl, -CO Y2~ an alkyl group having 1
to 6 carbon atons, an alkoxy group having 1 to 6

carbon ATt BRL e il SR baving g 19 1@« ghprein
thecBadtn & °f"5fmual%a%98¥§‘£§%aqd9r SV oty gt 4 S 400!
B B T T S B e
Carggg%g ngﬂ? 998 o &Fﬁcg%ﬁ%oﬁrﬁ%%%%}g%%& gg}?lg%ﬁlel follow1ng

forih pduced) by dlssoIV|ng an ester conpound represented
by the fO||0MAng formula (18) in an al coholic
sol mertu1andst hen adding a 15 reduci ng agent
dropw se: .[Fornula 18] 011 FO M+ - OGCORL9 O
wherein 9 F%presents one sel ected fromthe group

cayist sQ-ng— gnisioppen, nethyl, trifluoronethyl,
trichioro thyI 20 trlbronnnethyl and triiodonethyl;
and M represents Li, Na or

wherein M represents Li, Na or K;

[Formula 17]

oLy

wherein X represents a monocyclic or polycyclic hydrocarbon
group having 3 to 30 carbon atoms, while at least one or
more hydrogen atoms on the monocyclic or polycyclic
hydrocarbon group may be substituted by an alkyl or alkoxy
group having 1 to 10 carbon atoms, the alkyl or alkoxy group
being unsubstituted or substituted with an ether group, an
ester group, a carbonyl group, an acetal group, an epoxy
group, a nitrile group or an aldehyde group, or by a
perfluoroalkyl group having 1 to 4 <carbon atoms, a
hydroxyalkyl group having 1 to 10 carbon atoms or a cyano
group; Y represents a phenyl group, a naphthyl group, an
anthryl group, a phenanthrenyl group, a fluorenyl group or a

pyrene group, while one or more hydrogen atoms on these
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K. 13. The acid generator according to claim 12,
wherein the reducing agent is one or nore selected
fromthe group - 67 consisting of sodi um borohydri de,
l'ithium al um num hydride (Li ALlH4), BH3- THF,
NaBH4- Al G 3, NaBH4-LiC and LiAl(Ow)3. 5 14. A
conpound represented by the followng fornmula (14):
[Formula 14] OF2 HZ O M_+6%§-C-C-O(Xj" Y | O
wherein X represents an al Kyl group having 1 to 10
carbon 10 atoms, -X1-O X2- or a heteroatom sel ected

. _from.the grou consi sti of NN, Sand F; X1, and
rln%%cﬁwphd%%e &%ﬁﬁ%}ﬁﬁ%érggeﬁthnoﬁlWypﬁhemGW%ﬁﬁshﬁéﬁﬁﬁted
10 on Y represents a.cyclic
fro%y ggcé?%%%ng8§%9gg%PﬂgCgstSgsg“car onybat%%saé%gl group

hav%@?t ai ningg OBQrBBn”%rt%n%fHO”eB{i Qlk}fpggﬁgr‘g&g iq’lca%%gﬂ;l Ot, ¢

e hydrogen atons on tHe ring o

car@&gr%Q@hggneagﬁ@?@lﬁ@¥ogﬁk§§b%h&h§%ﬁg?g¥?ﬁnq Q&>g@r%arbon

menbers selected fromthe group g of -0-Y

atomgx)§2pe§El@bKMhlgbg¥p rBayl REvin016 GAanben AR}, a
al koxy group havi ng ?o 6 carbon atons, a

hydp@i§éUEyDabKYhmﬂr@@@iﬂﬁVhﬁgt@ t daeBbROM t2bhs3t 08B had ogen

perfl uoroal koxy group having 1 to 4 carbon atons, a

atoydsoxyakkyl/1 ggeuvpphavidng ki d gashon aions, sd Y, each
hal ogen atom a hydroxyl group and a cyano group; Y1

indapehd@ntehghrepndependent lay kvapresent laavahkyl goodp carbon
having 1 to 6 carbon
atoms.

12. The acid generator according to claim 11, wherein
the alcohol compound of formula (lo) is produced by
dissolving an ester compound represented by the following
formula (18) 1in an alcoholic solvent, and then adding a
reducing agent dropwise:

[Formula 18]

I FZ(D
M * - 0-$—C—l-0Ry
O

wherein Rjy represents one selected from the group consisting
of hydrogen, methyl, trifluoromethyl, trichloromethyl,
tribromomethyl and triiodomethyl; and M represents Li, Na or

K.

13. The acid generator according to claim 12, wherein

the reducing agent is one or more selected from the group
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atons; Mrepresents Li, Na or K, and n represents an
integer - 68 - of 0 or 5. 15. A conpound represented
by the following fornula (16) : 5 [Forrmula 161 0 F2
M+ - OSCCH2ZOH If 0 wherein Mrepresents Li, Na
or K. 16. A chemcally anplified resist conposition
10 conprising the acid generator according to claim1.

- 67 -

consisting of sodium borohydride, lithium aluminum hydride

(LiAlH.), BH3-THF, NaBH,-AlCl;, NaBH,-LiCl and LiAl (OMe) ;.

14. A compound represented by the following formula

wherein X represents an alkyl group having 1 to 10 carbon
atoms, -X;-0-X,- or a heteroatom selected from the group
consisting of N, S and F; X; and X; each independently
represent an alkylene group having 1 to 10 carbon atoms; Y
represents a cyclic hydrocarbon group having 5 to 30 carbon
atoms and containing one or more aromatic rings, while one
or more hydrogen atoms on the ring of the cyclic hydrocarbon
group may be substituted by one or more members selected
from the group consisting of -0-Y;, -CO-Y,, an alkyl group
having 1 to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, a perfluoroalkyl group having 1 to 4 carbon
atoms, a perfluoroalkoxy group having 1 to 4 carbon atoms, a
hydroxyalkyl group having 1 to 6 carbon atoms, a halogen
atom, a hydroxyl group and a cyano group; Y; and Y, each
independently represent an alkyl group having 1 to 6 carbon

atoms; M represents Li, Na or K; and n represents an integer



- 68 -

of 0 or 5.
15. A compound represented by the following formula
(16)
5 [Formula 16]
n Fo
M * - 0—-S—C=CH,OH

O

wherein M represents Li, Na or K.

l6. A chemically amplified resist composition

10  comprising the acid generator according to claim 1.



