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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
5The 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 conposition used in sem conduct or
processes. 102. Descriptign,of the Related Art A
chemcally anplified resist conposition used in the
sem conductor fine processing utilizing |Iithography

cont ai ns@rbRRYipd cERRRABGPcoNdAd NaRG! Aol QRg! es
supporting the sem conductor fine processing continue

to devel op, a demand 15 for resists with higher
resolution still exists. Therefore, in order to

pr oFAEEGROPRR | @F iy INYERRIOMCr eased resol ution and
desi.r ed operties, _a | arge nunber of different acid

r
genératgﬁgl e Beedyabefoped, and in order to
' Lffusi t i d dt cy,
20wt or Ao PR © r8afEr oo sebe, Bibh whoRtator

are sone o e pr

cdHt@lidieg0l 81 QomBURET QUS,gTOdLL 5 cald,ans, apgd,
experilrre%ﬁts in foﬁle desi gngg? tb%g ?&I%onp%g?%?@lagflyt’hethe

irseittsdousedeastasi dtgengs at 654 AT CAHLEIOM - an
However, in the recent studies of resist conpositions,

arppatie devel optrdeh ¢ phoflodeiid igereratarisaiidogusedl Dfied
thet - 2 - cation nojety is beginning to face limts
TS5 St ECTRPE bVt te o6t 1Re8PRICHIbIEOE Psocanees here has
occyrred r blen1§f reqf ing effluence into water,
whi ¢h iseééﬁiﬁﬁﬁga 35 W e éﬁ%ﬁégs 4% n the i nmersion
Ar FAPLOeRSELS1 Smﬁ%ﬁ%&r&%@ O MMRET Qhd in the
experlnental ata an
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, in 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 modificatiens and experiments in the
design of the cation moiety of the salts used as acid
generatoxrs, have been carried out.

However, in the recent studies of resist compositions,

the development of photoacid generators focused on the
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articles reporting that the anion noiety can exert
greater influence than the cation noiety on the
physi cal and chem cal properties which substantially
i mprove the fluidity of acid and the properties of the
resi st conposition, new 10 inventions associated with
the anion noiety of acid generators have recently been
achi eved. These new i nventions are focused on the
invention of a photoacid geperator which reduces the
di ffusion rate of acid, and can control the
transmssibility of ArF radiation at 193 nm (for 15
CRNVT i cKQr €8NHEG SN AR 1763k @AnNOS. in the improvement
10- 2006- 0104718, 10- 2006-0133676, 10-2005-0107599,
0f1 0x 206 OpAdddrd: igred 10?2 06182 r D 0234 06 ¢ cu iSHIMVARYp £3b THE of
| NVENTI ON 20Fol | owi ng the research trend concerni ng
rethiicong &8 Tduseee beat abtAker | whiclet s t bePricddc @sanaber dis
%gyera%gr whi ch can solve the problens of the
YRS fasiTOR FHPRT BTN, PERESETSE ance of diffusi on,

b d | ] h
a S?BQ?@?@r@p Réggh 5%6 %ﬂgbe $o¥°%& %?%g%&%ggsd%%%e?nd

pe_r ornmance, t he presen I nventi on pr _ \
a@Gicd cgenenareh nyhicelt hasee%egbheflb i be§okuhi QReaNd i NEer

-3-.. width roughness in a chemcally anplified résist
ircidmeoskt | ohananthdascdtdss embheenceon nthanatodly sk BaAr Fand
i mrer si on processes. The present invention also

chsmd¢icde §rPRe BE hedi Wila (bdtantinklyr buustvieorrhef fihedity
cid generator, and a nmethod for 5 synthesizing the
O'rﬂ%%ﬁeﬂ?%t@h§u8§93ﬁfg%?s of the resist composition, new

inventions associated with the anion meiety of acid
generators have recently been achieved. These new
inventions are focused on the invention of a photoacid
generator which reduces the diffusion rate of acid, and can
contrel 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 1like, 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
following formula (1): [Formula 1] 9 F2 H2(1l:11 A +cc
0 (X)nY 100 wherein X represents an al kyl ene group
having 1 to 10 carbon atons, -X1-0-X2-, or a

het eroat om sel ected fromthe group consisting of
nitrogen (N), sulfur (S) and fluorine (F); X1 and X2
each independently represent an al kyl ene group having
15 1 to 10 carbon atons; Y represents a cyclic

hydr ocar bon group having 5 to 30 carbon atons and

wEQDh Ak BANhONE i SMRhEMBEIBY | frd1iiRY3 w@g§§%<%6%¢ysition,
nore hydrogen atonms on the ring of the cyclic
ahydnesarbon QriQueniayibes Susid tint @@ FOYmRBLs Din MHResses.
nmenbers selected fromthe group consisting of -0-11, -
20 Qbeypremerdl Kylvegkbup haesd ngrdvide$ tardomdibons, used
.an _ al koxy group havin% 1 to 6 carbon atons, a
lBeFPPu6F8§PE§F°@r6§pt e acid generator, and a method for

synthesizing the intermediate substances.

According to an aspect of the present invention, there
is provided an acid generator represented by the following
formula (1):

{Formula 1]

. 9F2H2 O
A -o-§—0~c~o—ﬂ{xagv

0

wherein X represents an alkylene group having 1 to 10 carbon
atoms, —Xi—O—Xg—, or a hetercatom selected from the group
consisting of nitrogen (N}, sulfur (S) and fluorine (F); X3
and X, each independently represent an alkylene group having
1l 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 perfluorcalkoxy group having 1

to 4 carbon atoms, a hydroxyalkyl group having 1 to 6 carbon



having 1 to 4 carbon atons, a perfluoroal koxy group
having 1 to 4 carbon atons, a hydroxyal kyl group
having 1 to 6 carbon 4 atons, a hal ogen atom a
hydroxyl group and a cyano group; Y1 and Y2 each
i ndependently represent an al kyl group haying 1 to 6
carbon atons; n represents an integer of 1; and A+
represents an organi c counterion. The noiety A+
is preferably a cation represented by the foll ow ng
formula (2A), fornmula (2B), fornmula (3A) or fornula
(3B): [Fornmula 2A] R i R2 - S 4- [Formula 2B] F.1
ateins, adhalogen atom, a hydroxyl group and a cyano group; Y; and Y- each

independently represent an alkyl group having 1 to 6 carbon atoms; n
represents an integer of 1; and A+ 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
FQQ““S5'F

[
AZ
R
5R4

[Formula 2B]

Ry
R>,—8 +
R NS
> L A
R
R4

wherein R1 and R2 each independently represent an alkyl group having 1 to
12 carbon atoms, an allyl group having 2 to 12 carbon atoms, a perfluoroalky!
group having 1 to 12 carbon atoms, a benzyl group or an aryl group having 5
to 20 carbon atoms; and Rs, Rs and Rs each independently represent a
hydrogen atom, an alkyl group having 1 to 12 carbon atoms, a
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R5- 1.,..,r,,,...:\_. R3 R4 wherein RL and R2 each
i ndependently represent an al kyl group haying 1 to 12
carbon atons, an ally' group haying 2 to 12 carbon
atons, a perfluoroal kyl group haying 1 to 12 carbon
atons, a benzyl group or an aryl group haying 5 to 20
carbon atons; and R3, R4 and R5 each independently
represent a hydrogen atom an al kyl group having 1 to
12 carbon atonms, a - 5 -_ 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
i k gr.oup. ' 0 .carbon _at r_a
i sy T het hay o oup g ae 1 R 4% g™ deons,
adt appl BrbapMHai34] 51, € 112 REarbon atoms, h) tfophenoxy
[ Formul a 3B] 1+
group, a thiocalkoxy group having 1 to 12 carbon atoms, or an

alkoxycarbonylmethoxy group having 1 to 6 carbon atoms;
[Formula 3A}
Re
| +

L

[Formula 3B]

Rg
| +
; AN ~3
RB 1
= X
R7
Rg

wherein R and Re each independently represent an alkyl group
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 te 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



RO wherein R6 and R9 each independently represent an
al kyl group 10 having 1 to 12 carbon atons, an allyl
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 29 carbon atons; and R7 and
Re 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 group having 5 to 12 carbon atons, a thiophenoxy
group, a thioal koxy group having 1 to 12 carbon atons

aligaxygarbosyhmetbioyy Srown HaviegHoso/6 gathon awmsg 1 to 6

car bfpreferagly, the acid generator of formula (1) can be produced by a
reaction between a salt represented by the following formula (14) and a
compound represented by the 5 following formula (15):

[Formula 14]
0 FoHy O
M- o-ﬁ—c——cwo—ﬂ—(x}r;v
@]

wherein X represents an alkyl group having 1 to 10 carbon atoms, -X;-O-X,-
or a heteroatom selected from the group consisting of N, S and F; X; and Xz
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 perfluoroalky| group having 1 to 4 carbon atoms, a perfluoroalkoxy
group having 1 to 4 carbon atoms, a hydroxyalky! group having 1 to 6 carbon
atoms, a halogen atom, a hydroxyl group and a cyano group; Y! and Y2 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 {;
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Preferably, the acid generator of fornula (1) can be
produced by a reaction between a salt represented by
the following fornula (14) and a conpound represented
by the 5 following formula (15): [Fornmula 14] 00 Il F2
H2it MM"0 S C C O 8 wherein X represents an al kyl
group haying 1 to 10 carbon atons, -X1-0-X2- or a
het er oat om sel ected fromthe group consisting of N, S
and F; X1 and X2 each indgp?ngently represent an
al kyl ene group haying 1 to 10 carbon atons; Y
represents a cyclic hydrocarbon group haying 5 to 30
car hep ALeys; and containing one or nore aromatic
rings, while one or nore hydrogen atons on the ring of
t heat¢yctlic hydrocarbon group may be substituted by one
or nore nenbers selected fromthe group consisting of
wharedl,  ZCOrepidsseaartsal RyOappumdaLing los@@FGAr DOTE;) ,,
atons, an al koxy group haying 1 to 6 carbon atons, a
N {fefF's ) uorbel«Ryl 2, griol§ds hayi =l o0 £ €aFPbon & orfs, Bz, I,

erflLuoroalkoxy group haying 1 to 4 carbon atoms, a
BPﬁydéstE@SFk%Fe'g PRaSAG Pt 8D car gt aconaterion.

hal yl -0 nd cyano.group;. Yl

andgg ?%g%ﬁ 'n é%%gggﬁtp§ ?gﬁﬁég%nFﬁﬁnCEPk BFgﬁﬁced by

rdWyiifg larf Oafc&@DOBRIAIR MERINNEIERt Sy 11 uBL{Li)s g
sodi um (Na) or potassium (K); and n represents an
fdmtugger (1) With & earforkar mMHiaribk Abdpowher ekBrdsented
represents OSO2CF3, 0S02C4F9, 0S02C8F27, N (CF3) 2r N
by ¢ppsfoRlowineargmaa CL{LF3) s, C (C2F5) 3C (CAF 9)
31 FF ad, Br, |, 5 BF4, ASF6or PF6; and A+ represents
an of GERY @ dtint eri on. Preferably, the salt of
fornula (1@) gcan be produced by reacting an al coho
CONpPPHRg L p&éﬁ by the followi ng fornula (16)
with a carbonyl “ckl™ori de compound represented by the
fol | owi ng ®ormul a (17): 10[ Formul a 16] 9F2

wherein M represents Li, Na or K;

[Formula 17)

cuj-)%x}l;v

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 1C¢ 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
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M 0-S-c-cH20H 8 wherein Mrepresents Li, Na or K
[Formula 17] 0 01(Xn Y 15 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 atons, the al kyl or al koxy group
20 being unsubstituted or _sgbstituted with an ether
group, an ester group, a carbonyl group, an acetal
group, an epoxy group, a nitrile group or an aldehyde

hﬁd%al@d’ylb)@r%u@erhf |vli950§| d 95 oURhaY T Brds 9 45 cyano
car bon atons,

group; Y represents a phenyl group, & 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 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; 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 disseclving an ester compound represented by the
follewing formula (18) in an alcoholic solvent, and then
adding a reducing agent dropwise:

fFormula 18]

O
M*- O”%"gz_u—ORfig
0O

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

According to another aspect of the present invention,
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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
hydrogen atonms on these 5 rings may be substituted by
one or nore nenbers selected fromthe group consisting
of -0-Y1, -CO Y2, an alkyl group having 1 to 6 carbon
atons, an al koxy group havipg_1l to 6 carbon atons, a
perfl uoroal kyl group having" 1l to 4 carbon atons, a
per fl uoroal koxy group having 1 to 4 carbon atons, a 10
tHAEH OXY ab kWi HOUP &%th@gli- t nglfﬂ&pnreastl%qs ’coﬁposra:l.on
hal ogen atom a hydr oxyl group and a cyano group,
cofiprandng? eneh adidepegadenityr r eiesentganal kyk gb?@@ent
having 1 to 6 carbon atons. Preferably, the al cohol
insesgdgmd of fornula (16) can be 15 produced by
dISSO|VIn% an ester compound represented by the
foIFBﬁﬁﬁﬁ ﬁoﬁﬁﬁ@éaPQB)aPﬁoéﬁﬁ%ﬂcéﬁoﬁﬁ@ Pekgent , ianention

RS eg ot dom s LEAn o lS)

disghesbed iiéﬁn tre QEEHUJ GQRS| %éﬁgkég B?dré¥¥¥ﬁsion, the

methyl, trifluoronmethyl, trichloromethy

adnrdlllﬁﬁzommeﬁ e afehrdsniis@dBmel byl stardeMigRN %?fenIsS.Lnlg' ran
Na or K - 9 - there is provided a chemcally

Argnpllifdbéd ressirse carposids oreppompristayyt heodeidl1ea by
. generator according to the present invention. The acid
f%éﬁ@PatlB‘H e BHANGLeurt fenprissianst ahneeanioic Tihgs an
advant age of having a characteristic that the
di ffusion rate of acid, the distance of diffusion, the

aC'é%fQ@ 5ﬁ§%a&@%15ﬁ38§“h%g%%Ah&k¥ gal the time of using

an ArF |ight source can appropriately controlled by
I NtFoglucizngi &N saniHMMEr OMf: Gkl HF NG aﬂxﬁﬂﬂﬂ%ﬂ'ﬁroduced

acgggglnéilo 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 IH-NMR spectrum of a compound produced

according to another embodiment of the present invention:
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BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a 1H NWR
spectrum of a conpound produced according to an

enbodi ment of the present invention; FIG 2 is a

1H NMR spectrum of a conpound produced 15 according to
anot her enbodi nent of the present invention; FIG 3 is
a 1H NWR spectrum of a conpound produced according to
anot her enbodi nent of the present invention; FIG 4 is
a 1H NWR spectrum of a co und produced according to
anot her enbodi ment of the present invention; 20FIG 5
is a 1H NMR spectrum of a conpound produced accordi ng

to apet hgr egbadi MRRHROf ;108 REESEAL 4 n(‘!(‘ét@éﬂlu%r&; Irﬂc%uc%d

is a 1H NVWR spectrum of a conpound produ accordi ng

adc@ranaphes aodirmesboaimdhe dr esenbrbpyentigRntkb& 7
is a 1H NMR spectrum of a conpound produced 25

accBE@i ng t bs apot eiNMBTbepkatenin 06ft ke pomgsemid produced
invention;, - 10 - FIG 8 is a 1H NWR spectrumof a
BCEERPONAdE prtiided arboddnert tFf &het heesenbddivieahdont

t he esent Jinventjon. FIG 9 is a_1H NVMR spectrum of
a ngébuﬁg ﬁ?%d%ce%mﬁhR spectrum o©f a compound produced

according to another embodiment of the present invention:
FIG. 11 is a 'H-NMR spectrum of a compound produced
according to another embodiment of the present invention;
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 te another embodiment of the present invention;
and
FIG. 16 is 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 1is provided an acid generator which 1s a compound



according to anot her enbodi nent of the present
invention; 5FIG 10 is a 1H NMR spectrum of a conpound
produced accordi ng to anot her enbodi nent of the
present invention; FIG 11 is a 1H NVR spectrum of a
conpound produced accordi ngjt o anot her enbodi nent of
the present invention; FIG 12 is a 1H NWVR spectrum of
a compound produced 10 according to another enbodi nment
of the present invention; FIG 13 is a 1H NVR spectrum
of a conpound produced according to another enbodi nent
of the present invention; FIG 14 is a 1H NVWR spectrum

repfesan wﬂn&ifqﬂomdm&wrnadacﬁm ng to anot her enbodi ment
of the present invention; 15 FIG 15 is a 1H NWR
spectrum of a conpound produced accordi ng to anot her
enbogth Rl ﬂ] the present invention; and FIG 16 is a
1H spectrum of a conpound produced according to

anot her enbodi r@nt of the pregent invention. 20

DESCRI PTI ON OF HEFPEQEH%?RED ODI MENTS

- IIAVA
A* OS
OC -Q (X}nY

wherein X represents an alkylene group having 1 to 10 carbon atoms, -X;-
0-Xz-, 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
hydroxyalky! 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;
n represents an integer of 1; and A" represents an organic counterion.

Preferred specific examples of X include -O-, -OCH,-, - OCH(Cl) -, -CO-,
-COCH;-, COCHCH,-, -CHy, -CH.CH;, -CH;0-, -CH,-0-CHz-, CH,CH,-O-, -CHo-
O-CHCH3-, CH;CH2-0O-CH3, -CH;
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Herei nafter, the present invention will be described
in nore detail. Accordi ng to enbodi nents of
the present invention, 25 there is provided an acid
generator which is a conpound 11 represented by the
following formula (1): [Formula 1] 9 F2 H2(11 A +
"0-SSCCO (X)n Y 80 wherein X represents an al kyl ene
group having 1 to 10 carbon atonms, -Xi-0-X2-, or a

het er oat om sel ected from:t group consisting of N, S
and F; X1 and X2 each independently represent an

al kyl ene group having 1 to 10 carbon atons; Y

CHRR, E5EN Sei -6V e CHI¥Arocarhon g gip-haying _%Hé&] %, -0-

car bon atons and cont ai hi'ng orie ‘of Toré ard

CH4-NQS ~CWNCHA ~gne -oR (oY) gciny,dr ogancal@s-on theddmg-of -
the cyclic hydrocarbon group nay be substltuted by one

C ¥Fad PEHeThert8la set ect @t -Brom 4, he-Q08p- Lonsicst + b H, -,

-0-Y1, -CO Y2, an alk %;oup having 1 to 6 carbon
~GHo - %r?}bl'kox?{?gr%‘@l%ﬁﬁ irng Cll2 1% Bl cBHLER- at TP, CHz~S-

fl h 4 b
e A e L A e 4f°2;q%2ha%é’2‘sm ~Lgaco-,
~drduoyal Ky @houy ébav' NG (4 -6 can eagg )

hal ogen ‘at om a 'hydroxyl group 4dndac gfoup,

CHMEL)¥2 e—amslrmdepeﬂﬂem Lcmé@pr £sepl c@@:cﬁtkylwc:gi@#@;«b- -
having 1 to 6 carbon atons; n represents an integer of
CHECHaidk , A+-Egptiesent s ~-@H=0HQan} ¢ @wdinttetd onike, but the
Preferred specific exanples of X include -0-, -OCH2-,

exanp@ReCPy ¥, aromintemisp arHp-be Idr2Led CHR GHB e .
0- CH2-0-, -CH2- 0-CH2CH2-
cﬁzHéiE@’-“%l-ecﬁaffo B oe 55 TOr ey pEVER LI io0er e Clptpplude

* DG VI o) DTV o prdRee ine, s
pdéﬁﬁ&):h‘:wiiw & flolFies- %’ a%g']'?e Srlng, and the

- S- CH2CH2-
l:Lke Preferably, Y may be selected from the group

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

1-a 1-b

Preferably, the anion moiety of the salt of formula (1)

£):

may be any one among the compounds represented by the

following formulas (1-i} to (l-xxxxxi):



-CH2 CH2- S -CH2- -CH2 CH2CH2-S- -CH2-S -CH2 CH2CH2 -1
-CH2 CH2-S- CH2CH2-, -CH2 CH2CH2-S-CH2-, -CH (CHR2)
CH, -C (CH2CH2) - CH2C0-, -CH2CH2C0-, -CH (CH3) CH2QO-,
-CH (OH)-(OR) (CH3) -, -CH (F)-r - CH (Br)-,
-CH(Br)CH(Br)-, -CHCH, -CH2CH CH, -CH=CHCH2-1 -
CHCH 0-, -CHCH S, -CH=CHCO, and the |ike, but the
exanples of X are not intended to be limted to these.
10 Exanples of the one or pre aromatic rings of Y

i nclude a benzene ring, a naphthalene ring, an

ant hracene ring, a phenanthrene ring, a fluorene ring
a@y';t;{neorlng, and the d |ke Freferably, Y pa

seb-aficed t he gro(gq:g; %) of groypg_ éﬁ”?t
fo&alovvl‘nlas (1- & % T-a§- b1 e
1- ditiel- f Pr ef er abl )7" t he moi ety of-it he

salt of forrmula (1) may be any one anong the conpounds
repr esent. ed by t he fO||OWI ng fornul as (1 i) to

o)
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- 00 1-Xi X1-XX It seens that the acid
generator of fornmula (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 hydrocarbon having a | arge nunber of carbon
atons, or an aromatic ring is introduced into the

mol ecul e of the acid gener gt,or. The noiety A
represents an organic counterion, and 10 according to
an enbodi nent of the present |nvention A+t is a -

- cation represented by the foll ow ng forqyla (2A)
(2@5@;#\] Fe_lS R21,S m _ ":S“ngfo"g@

O
1-*** 1axxi 1-xxiit
Fo o
Fy Hy Fp Hy
_0- g C C V\@ _O“ISI—C_C\O/\\//\\/“\\/ _O—ﬁ—C—C\O/\///Y\\\/
o 0
1-xxiv 1-xxv 1-xvi 's)
Q FaHy Q Q@ FaH, @ Q Bty @
O~-S~-G-C. _0-8—-C-C. _0=-5-C-C.
- n (o] i O il (8}
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1 -xxvii RN 1-xxviii 1-xxix
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|
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R5 R4 [Formula 2B) Rei 1 R2-S + 5R4 wherein R and R2
each independently represent an al kyl group having 1
to 12 carbon atonms, an allyl 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 10 atons; and R3, R4 and R5 each

i ndependently represent a hydrogen atom an al kyl
group having 1 to 12 caergSaLons, a hal ogen atom an
al koxy group having 1 to 1Z>carbon atons, an aryl
group having 5 to 12 carbon atons, a thiophenoxy
group, a thioal koxy group having.l to 12 carbon atons,

ore an, 150al car bonyl et hoxy up having 1 to 6
- @8- atQn Accorgdipg ¢t o yanot her enbodi ment, A+

i) - } b Il
BET O SN e

Q FoHy § Q Fabp o
_0~8-C-C. _0-5-C-C.
i 0 1l (&)
o [ S )
1-XXXXIV O Q 1 XXAXV Q
Q Q
n FaHp ‘ O F
_0-§-C=C., Q FaM, © _0- o—
e _O-§~ C"‘C\
1-x3exvi o O 1-xx0xvii
O 1-xxxxvii O

e
C“) Fa Hy 9 Fy Mo O o- §-F_H2 o
_ 0O~ ﬁ C—C _O- % C"“C S ] C‘"O
8 6 O‘O ® i O
XXX 1 -XAXKX 1-XXXXXi O

o]

O=UI=O

O

It 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 hydrocarbeon 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



10

15

I+ R7 14 RO [Fornmula 3B] 5 wherein R6 and R9 each
i ndependently 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
atons, a benzyl group or an aryl group having 5 to 20
carbon atons; and R7 and R8 each i ndependently
represent a hydrogen 10 atom an al kyl group having 1
to 12 carbon atons, a haLog n_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
. a .
R e T oy or S b R s ] 67 o2
at omporA@1 My specifically, the alkyl group anmong the
substituents may be exenplified by nethyl, ethyl,
propyl, Rgopropyl, n-butyl, phenyl, hexyl, octyl, or
the keg gnd - 18 - the al koxy group may be

exenpl4g fijed by met hoxy, ethoxy, propoxy, butoxy,
hexyl oxysxQctyl oxy, or the |iKke. The conpounds
of the 2A) and formula (2B) may be nore
speci f compounds represented by the follow ng
5fo a§ (2-i) to (2-xx): 2-ii2-1v
5
R4
[Formula 2B)
R1
|Q2‘“S'+
R 7Ry R
S A ¢
Ra
R4

wherein Ry and R; each independently represent an alkyl group
having 1 to 12 carbon atoms, an allyl dgroup having 2 to 12
carbon atoms, a perfluorcalkyl group having 1 to 12 carbon
atoms, a benzyl group c¢r an aryl group having 5 to 20 carbon
atoms; and Rsz, Ry 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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2-vii2-viii Br 2-1x2-xi2-xii - 19 - 2-xfli2-xv2-xvl
2-Xi v 2- XVW2- x| x2- xx

- 17 -

[Formula 3A]

Re
i+

|, R
o
R
3 Rg
[Formula 3B]

Re
| +

wherein Rs and Ry 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 Rz 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 € 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



The conpounds of the forrmula (3A) and fornula (3B) may
be nore specifically conpounds represented by the
followi ng 5formulas (3-i) to (3-ix): 3-vi CIH3
3-vii3-ix According to another enbodi nent of the

i nvention, the 10 acid generator according to the
present invention nay be nore specifically a salt
represented by the followwng - 20 - fornula (4A),
formula (4B), fornula (4Q)]%r_fornula (40): [Formul a
4A] Rio B

the alkoxy group may be exemplified by methoxy, ethoxy,
propoxy, butoxy, hexyloxy, octyloxy, or the like.
The compounds of the formula (2A) and formula (2B) may

be more specifically compounds represented by the following

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

%
C
0
%

> O

00
e
20
%o

OCH; o}

@QQ .
QQO

2-Ix 2-% 2-xi 2-xH



io

R14 R 3 [Fornula 4B] 110 R11-S B R14 Ri 3 [Fornula 401
- 21 - wherein Rn, Rn and Rn each independently
represent an al kyl group having 1 to 12 carbon atons,
an allyl group having 2 to 12 carbon atons, a

perfl uoroal kyl group having 1 to 12 carbon atons, a
benzyl group or an aryl group having 5 to 20 5 carbon
at ons; Rn, Rn, RIA R16, Rn and Rn each
|ndependently represent a ﬁ%drogen 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

gro p having 5 to 20 carbon atons, a 10 thiophenoxy
n a th|o Xy group having 1 to 12 car bon at ons,
.n alko nylnethoxm»group [ 1 to 6 carbon
a ~B repres&ﬁt$+any one +the fol |l ow ng
ﬂﬁ@“’) 'a “
2-xiid 2-xvi
2-xiv

CHs

2 A9 %
M A L,

2-xvii 2-xviit 2-XIx e
The compounds of the formula (3A) and formula (3B) may

be more specifically compounds represented by the following

X

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

=0 OO O

3
3l

@O @@- @‘

o= OO QO

3-vii J-viii

According to another embodiment of the invention, the
acid generator according to the present invention may be

more specifically a salt represented by the following



15[ Formul a 5]

9 F2 H2 0-8-0 C 0O 8

[Formula 6] 9 F2

H2 0 SCCOO0 [Fornula 7] Oc F2 H2 0-S-C-C-0 208

[ Formul a 8]

formula (4A}, formula (4B),

[Formula 4A]

R1o
Riy1—S*B-
h R
/\’// 12
R14
R1s
[Formula 4RB]
Rio
R1f‘S*'B'
ANV

R —
L x
R12

Ri3

[Formula 4C]

{Formuia 4D]
Ris
|*B-

AN

la ’
1? I / x
Ri1e

Rig

- 20 -

formula

(4C)

or formula (4D):
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- 22 - OF2 2 0 0 -S-CGCCGOH o [ Formul a
10] 9 F2 H2 0-S-0-0-0 8 [Formula 11]

- 27 =

wherein Rig, Ri1 and Ris 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;

Riz2, Ria, Ri4, Rig, 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
carpon atoms; and

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

[Formula 5]

Q FaHy O
O*ﬁ”C“C‘O

0
[Formula 6]
F
Q FHy, ©
O~§—C—C—O

[Formula 8]



10[ For mul a 13] The present invention also provides
a nethod for producing the acid generator represented

by the formula (1). Her ei nafter, the nethod
for producing the acid 15 generator represented by
formula (1) of the invention will 23 be descri bed.

The conpound for fornula (1) can be produced by a
reacti on between a salt represented by the follow ng
formula (14) and a conpogng represented by the
following formula 5 (15): [Formula 14 ] OkiO |

[Formula 10]
Q FaHy @

O—ﬁ—C"C“O S
° &
5

[Formula 11]

D FaH, @
O

{Formula 12)

Q FoH, ©
fr -0
O

10 [Formula 13)

qF 9

Ho
o320 B

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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M- 0SCCOO n wherein Xrepresents an al kyl group
haying 1 to 10 carbon atons, -X1-0-X2- 10 or a
het er oat om sel ected fromthe group consisting of N, S
and F; X1 and X2 each i ndependently represent an
al kyl ene group having 1 to 49 carbon atons; Y
represents a cyclic hydrocarbon group haying 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 group may be substituted by one
15 or nore nenbers selected fromthe group consisting
berdlesquibed, - CcO Y2, an al kyl group having 1 to 6 carbon

ver T RO SRR T B oducSRY o Sedioodiween
2 B AL ORI QU I [ R g TepReseneo
byntheofpdlowdrigpforruld 16yl group and a cyano group; Y1

and Y2 each 20 i ndependently represent an al kyl group
having 1 to 6 carbon atons; Mrepresents Li, Na or K

and e ts an integer of 1; - 24 - [Formula 15]
A+Z-[|%\Rﬁ§w& fﬁi represents OSO2CF3, 0S02CAF9,

0S02C8F17, N (CE3) 2, N (C2Fs)2, N(C4F9)2, C(CF3)3, C
(C2F5)3r C (04%
n

3/FFr , BrAJ, 5 BF4, ASF6or PF6;
and A+ regprese anzbigbhic cgunt.eryon,
Accor Ming tﬁsah mrifati- et O XraseN invention,
the acid generatbr of the formuld (1fflof the invention
can be produce y reacting the salt of formula (14)
and the conpound of fornula (15) at a tenperature of O
to 100C, 10 using a solvent fornmed by m xi ng water
w th an organi c solvent such as dichl oronet hane,
wheresy ¥rrepresentsing ralky @gsouphaving 1 to 18 carboabatpms;, h¥;-0-Xo-

o SRRk 388l Bori o S Bl Pk b
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 hydroxy! 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 1;
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15 fornula (15). If the obtained salt of fornula (14)

is solid, the salt is purified by a recrystallization

nmet hod, or a solidification method using a m xture 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. 20 The salt of

formula (14) can al so be produced by reacting an

al cohol conpound of the foll,owing formula (16) with a

carbonyl chloride conpound of the follow ng fornula

(17): [Formula 16] - 25 - 9F2 M o-s-c-cH20H wherein M

representsalisy Na or K [Formula 17] 0 G 11 (vv " n

" 5 wherein X represents a nonocyclic or polycyclic

hydebdzar bon group having 3 to 30 carbon atons, while

at | east one or nore hydrogen atons on the nnnocyclic
wimregel y8y ctérer dpeditec ab oS Fgr ouBQreyFshe Gihstigut ad(dyy) ,

an_al kyl or al kox %roup having 1 to 10 carbon atons,
N‘t%gs aﬂrk;N CoF o )ak k &%;9 grooup FoFpeing (GaBubst Ft uCdd dir, I,

% tutegFMAth an et her roup, an est.er group,

éér hy P ¥ gf bip 278N acé?ﬁFSgPBEp atr By © gPBﬁ%Fl%P

i RELEGTIPLET AN AMIENKAR TP OT BYs B invgntion

perfluoro yl' group havi ng car bon !
tH@KHdD@Nﬁdﬁﬁra@b@U@fhﬂﬁbngoimﬁ@a1@1935909h§t9H§e&%1éh can

cyano 15 group; Y represents a phenyl group, a
benaphtdydedgrioupreantiant hrlyd gadbuppfa folrenaat hnenyland the

group, a fluorenyl group or a
compound of formula (15) at a temperature of 0 to 100°C,

using a solvent formed by mixing water with an organic
saclvent 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
0il, 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]



10

15

20

pyrene group, while one or nore hydrogen atons on
these rings may be substituted by one or nore nenbers
selected 20 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
perfl uoroal kyl group having 1 to 4 carbon atons, a
per fl uoroal koxy group having 1 to 4 carbon atons, a -
26 - hydroxyal kyl group ha %ng 1 to 6 carbon atons, a
hal ogen atom a hydroxyl group and a cyano group; and
Y1l and Y2 each independently represent an al kyl group
having 1 t§£3§farbon atons. 5Specifically, according
to e - ' lAsbing such reaction, generally the
alcgﬂolqgﬁuforngrgc%QG) and the carbonyl chloride of
formul a (155 are dissolved in a reaction solvent such
wiasradinc Ml oppretdrarie LichNar ot oxm di chl or oet hane,
acetonitrile or toluene at a tenperature of 10 0 to
100C€FosuRdla el a basic catal yst such as triethyl ami ne,
diethykﬁnine, pyridine or diethylisopropylamne is
added ijns an anmount of about 1 nole to 2 noles per nole
of Plh@ﬂaﬁ% 8l of fornula (16).
N, N- di met h{yl am nopyri di ne can al so be used as a
wieHaahy ¢\ rdp e 8Bn BEDH NI oRE - RDDL i
15 per nnlgﬁof t he aIcoholﬁgfq%égﬁﬁrggkﬁé§ge Qyér?%éf%%n
galgohddvicanpund 80 farbvha atbh), canibe prodused bye or
di ssol ving an ester conpound represented by the
mansl | gwidrgokor mattang 18pni n the altwokelkttisol vent poanayciic

t hen addi ng a reduci ng agent dropw se: 20[Formula 18
h qycarbon roup may bé& slbstituted 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
perfluorcalkyl group having 1 to 4 c¢arbon atoms, a
hydroxyalkyl c¢roup 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 toe 4 carbon

atoms, a perfluorcalkoxy group having 1 to 4 carbon atoms, a
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" F2 MOS5 C()Rig O wherein R19 represents one

sel ected fromthe group consisting of hydrogen,

met hyl, trifluoromethyl, trichloronethyl,
tribromonethyl and triiodonethyl; and Mrepresents Li,
Na or - 27 - K To descri be the nethod for
produci ng the al cohol of fornula (16) nore
specifically, an ester conpound such as that
represented by the fornula,(18) is dissolved using an
5 al coholic solvent such astetrahydrofuran, methano
et hanol or propanol, and then in an ice bath, a

hfcﬁ%\%ﬁ'algagg?& uc}ﬁnﬂ% oldlf'('énheor I})!’a%rnl dzﬁ: &gaB'#)helsogen

pw se. “Wien ropwi se addition'i's
a&ﬁcﬂpbeﬁ'@@rok?@ 5eaGh i Ok N e Sodbi r4ed ,0Lnaboutedbn
hours in an oil bath at 60C, 10 and then the reacti on
irmeptendent 3y quepcdeshtw 4rh adikstli kiredpwateing f Dl towedcdsbon
renoval of the solvent. The reaction m xture having
at@foved of the solvent is dissolved again in distilled
en the solution is acidified using

conggﬁf+g dr 3ERPOHITG alk? d Fhft ittethvg p¥??&ﬂﬁﬁ@g such
rera%%(ilags > e]n5 J_Iaq_lg %lbee a? ll’l(gi n%fm %% gL l ' gféd ' E%H the

concentrate , en rre anol IS a

céHl:?&h?"le bﬂl@r:?ché” rye stb@uidhe ($Hurryed s 4f Isgb%&ﬁi a0d 4
the filtrate is washed usi ng hexane concentr at ed

reagaiion andlereyst alduched 49 omititetdrineetbre, ThRloroform,
crystals are filtered and dried to yield the 20

digégdoredtareohobselsuritrdd et be copoundadf af opmpeeat(ue) .of
As faor.the reduci ng agent, |ithium alum num hydri de

(t|9 AP, BIB- 197 NABHACATRERLY RmBiR 1961 téﬁathylammef

I b dd d
SR e BUR A P8 aSahny s BP b L B o e oo
anala%enero@sam%ﬁ U &%12%25he ﬂ&l@'s g&qern%tler oRCERE di Nbhol

to the present invention - 28 - has a characterlstlc

off Fatmtihe diéf usiwm+dne tallael thpddiRiidiestancel1 86 be used
diffusion, acidity and transmssibility at the tine of

asusi mgtanyArF Lhght soovce camtvetafplopriatety 0.5 moles
control | ed by |ntrodu0|ng an anlon group cont ai ni ng an
per mole of thé alcohol of formula (1
The alcohol compound of formula (16) can be produced by
dissclving an ester compound represented by the following
formula (18) in an alcoholic solvent, and then adding a
reducing agent dropwise:
{Formula 18]
QF
T 2
M *- 0-8-C-l-oRy
O
wherein Ris 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

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
chemcally anplified resist conposition nay al so
contain, in addition to the.acid generator according

to the invention, various conventionally used

addi tives such as polyners, effluence suppressants,
xbasi c additives, defoam ng agents, surfactants, 15

acid diffusion controlling agents and adhesive ai ds,

and 190| §@fiSibe  the TRELISESEBE IgNRRLIER WHd Deonol of
specifically described with reference to the follow ng
foymtIresi 56 Exaopt espanif iy, esan Hoswearer gotheural eseid as
invention is not intended to 20 be Iimted to these
t@@%t?@ﬁﬁ%ﬁﬁ&%&ﬁp@ést@ﬁdfE%@#éﬁeé188yﬁﬁh@§ﬁ§©£&@®pueiﬂg an

i.C di f 1 2-sul f get hyl est

G TEIVT RECRGRpREHYH AR (TR SBPFUEan, Tethanchs o 4!
f Lf eaget t { di um 25

R R e A e

as sto@tlﬁﬁlhyw&f @Rk THRagH)) ani d ce1R@ a0 A4
sodi um bor ohydk%rillr de (l\la@kb%s silL> 0\%{? ggded draﬁp\?mggg&lse
Whadrt ertitehe ddpppise addittiionn, ithecbagel dedd) washer ereyedion
and the m xture was heated and stirred for about 4
NHEWLS af 60Trradtiar taheus dehotironintde edadtdtbnat 60°C,
q%x£§re gﬁs uenched with distilled water, and then
e 3BT vERE CFéﬁBvéGXtVﬁé crudBUSRARRd onl b xfuplilled

o2, SR A B 0 L1 LR G g

witH concentrat | OF |

mﬁ&@ﬁ‘r’ée%air?lnérh@elf]@%& td NGl XIune Mas CReent [ah e%aa.]no in

and then nethanol was added to obtain a slurry.
disitudipdwas thirl t eheld iy effy esoI@arure s&l heidandkd hgsing
filtrate was washed two tines with hexane. The
CQﬁﬂﬁmﬁﬁéFe@ayﬁﬁrqwkiQﬁJﬁc@nudavedlagaha,pandalm@nrewnhes 5
gstalllzed fron1d|ethyl ether. Wiite solids obtained
fil ey nef $He Wyé?léﬂélr\%erjel%ddﬂ%dcmc%ﬁ@@mm and

8.5
tﬁfﬁ &u%gé groxfg¥%%L§§upﬁg Eh%CT%FEHﬁﬁ dth gaftunag state.
TrRbt & ned. Té"eiaifé@éd"r €. 04 'EHS qhuai.ned RIOAUCE was using

confirnmed by
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;, NaBH4-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
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1HNWR (D20): d (ppm) 4.18 (t, 2H) 20[ Reaction Schene
1] - 30 - benzoyl chloride were dissolved in 150 m

of dichl oroethane, and the solution was stirred at

anbi ent tenperature. 11 g of triethylamne was slowy
added dropwi se at anbient tenperature, and then the
reaction tenperature was increased 5 to ambient
tenperature, at which tenperature the reaction mxture
was stirred for 2 hours. ., _ After conpletion of the
reaction, the reaction sol Vént was renoved, and et hyl
et her was added to forma slurry. The slurry was

h£é|g¢Eﬁg aé@grlg%gbtbﬁ {e§ﬂ$u§iffﬁéi;?hﬁﬂ;lgyyséégh, the
di stiIed fyl T8

I Sti water and eth her, and dried in a
dvseanys Jhugi £ dds g (é’di%l'i;q%ﬂ%;n@%tr%fnsmissibility at the
benzoyl oxymet hyl di fl'uorosui fonic acid sodiumsalt
thewi ng astrgictar s shomn isdutbe fad ovkngipeaptkiffely
schene 2 was obtained, and the structure of the
CoRiotudednabyY coltitatetiby 1851 HAWRN sgeomp Geobitaining  an
1H N\VR(di, et hyl sul f oxi de-d6, i nt er nal st andar d:
a’foé‘fartalr?etrﬁﬁps#%e}he Ut afsbhe tacygenprggoy. ggthus,

tkgéngagjf_&i ﬁenggaégr %ED s[ulﬁ%gﬁge:eo%o%: E{Tﬁef% @‘ Ci%CFBemfg’a?lly

enzoyl oxyneth fl"toro
a0 umasabt i P shgaskiag ofescribed in <2>, and 4.22 g

of di phenyl met hyl phenyl sul f oni um

tri fheor pret@anesihfani iomacisdso provides a chemically
amplified resist composition containing the acid generator
according to the present invention. The chemically
amplified resist composition may also contain, in addition
to the acid generator according to the invention, wvarious
conventicnally used additives such as polymers, effluence
suppressants, basic additives, defoaming agents, surfactants,
acid diffusion controlliing 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 L of
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- 31 - sodiumsalt were dissolved in 40 m of

di chl oronet hane and 40 m of water, and the m xture
was stirred vigorously for 3 hours to carry out a
two-| ayer reaction. After conpletion of the stirring,
a small portion of the organic |l ayer was 5 renoved,
and the progress of the reaction was confirned by
19F-NVR. When the reaction was conpl eted, the organic
| ayer was coll ected, and tBS sol vent was renoved. The
resi due was washed usi ng di“chlor onet hane, which is a
good sol vent, and hexane, which is a poor solvent. The

.10 and, th d
R gl TRHEL BB oM, RE D BE91 & 0 Sse ogium
x%d%C'@m%ﬂ%rdwééu%ﬁgwiy %ﬁh@gekﬂ:gw§§éer After, the

dlphenylfluoropheny sul fonium sal t structure of

drdevigreoddat t Was, o iideedaby ki NMndeRE Bh@ B mixture
15" H- NVR( chl or of or m d3, i nt er nal st andar d:

waspthreavethphdi bahejed dofppirpul. 45h0syrs 3 ,6BC01 After the
2&9 7.42-7.90 (m. 17H), 8.10 (d, 2H) [Reaction Schene

regctiong dies FESynPReSt st ERanfipe guenched)witp gigfilled

wdiie dibluerolydroyatianesulf onic, ae d Sdiumealluceion
mixture was dissclved again in distilled water, and
acidified with concentrated hydrochloric acid until the pH
value reached 5. The resulting mixture 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
dried in a wvacuum, to c¢btain 68.5 g (yield 95%) of
difluorchydroxyethanesulfonic 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]

?S? j\ NaBH, O
NaO"1~C” “OMe - PR NN
O F, THF, MeOH NaO"g ¢ OH  +MeOH

<2> 10 g of the difluorohydroxyethanesulfonic acid

sodium salt produced as described above, and 11.5 g of



10

15

20

- 32 - g of 3-fluorobenzoyl chloride were dissolved in
150 m of dichl oroethane, and the solution was stirred
at anbient tenperature. 15.05 m of triethylam ne was
slow y added dropwi se at anbient tenperature, and then
the reaction 5 tenperature was rai sed to 60C, at which
tenperature, the reaction mxture was stirred for 2
hour s. After conpletion of the reaction, the
reaction sol vent was renovg% and et hyl ether was
added to forma slurry. Th slurry was filtered, and
then the residue was washed 10 using dlstllled mater
b, At hyly et u ain
e s e s sbenBor 85 i o H PR BBt
aﬂﬂfih&”ébﬁﬁﬁﬂ@ﬁfQ%%hﬁhnﬁ§%@ra%oghﬁgb§@|Ee&ﬁ%@éﬂ%f@ %% g
structure as shown in the follow ng reaction scheme
offThg Sitatbylamenef wde prledlet wase&ondidpvEdeby atH MMR ent

(see FIG 3).
t?ﬂ?ﬂﬂaNMR€d|ﬁ@@h@h%ﬂﬂﬁhﬁunﬂ§0@6onntemWEﬁauuandaad increased
tetramethylsH ane ppm. 4.81 (t, 2H), 7.57-7.87

EQU 2§ | ReSltRS ”S”@herﬁst 4¥hich chemze pauyepfthereaction
mfiturQOQQgeggpgg g é 2-difluoro-2- 20 sul foet hyl
0

ester sodium sa pro ucéd Tnh <1> described above, and

3 gnétedi pOHEMYd RN Phey 1 8 dQRLUM e reaction solvent

trifluoronmethanesul fonic acid sodiumsalt were
wati Ssetosed!,i nar30 ethwl dikddt onesethase asd BQuMa oflurry.

wat er, and the m xture - 33 -
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 (vield 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)
8 P EtsN Q o
NaO"ji>¢” “OH  + Cl N Nao v e ™o
Fa DCE O F,

<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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was stirred vigorously for 3 hours to carry out a
two- 1 ayer reaction. After conpletion of the
stirring, a small portion of the organic |ayer was
renmoved, and the progress of the 5 reaction was
confirmed by 19F-NVR. When the reaction was conpl et ed,
the organic | ayer was collected, and the sol vent was
renoved. The residue was mashed usi ng di chl or onet hane,
which is a good sol vent, hexane, which is a poor
solvent. The sol vent was r ved, and the residue was
dried under 10 reduced pressure to obtain 3.53 g

# uoroagloﬁ %0@6 Jdlf:éfl %{I in 40 ml f ec{nﬁ; lor?methane and

enzol caci uor o-
a@ipheyy harthy! an@nm{ewdlfxcewr@mgl gtlTPfecﬁt\fl%wﬁglyffor 3
the product was confirmed by 1H NWVR (see FI'G

hodﬁ@R@@hh@to§O®m&48twnpeap@isﬁéﬁﬁhﬂdh After completaon
15tetranethylsilane): d (ppm 2.46 (t, 31-), 5.00 (t,

oRithe $t215r1¥ﬂ@89 g npreaigH) p¢Reiant i ©h StheprgHlic 1RB<clwas
The reaction described in <2> of Synthe3|s Exaqple 1

LY er PO CuRISATERE 8AMEREOREPEL SRR, VR cEPRT1HIgd by
PORIY Rodtal Y 9heiba Ol LB 5ed Lnstsad, of o,
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
3.2 g (yield 59.5%) of benzoic acid 2,2-difluoro-2-
sulfcethyl ester diphenylfluorophenylsulfonium salt. The
structure of the product was confirmed by E-NMR (see FIG.
2).

*H-NMR {chloroform-ds, internal standard:
tetramethylsilane}: d (ppm} 2.45 (s, 3H), 5,01 (&, 2H),
7.42-7.90 {m, 17H), 8.10 (d, 2H)

{Reaction Scheme 3]

:;: E;j o 0
< >w~8+ 0S0,CFs <i:>}_34. N
/K© i MC/H,0 : ~98E °

CH, CHs

—Ca'):

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

sodium salt produced in <1> of Synthesis Example 1, and 12.8
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- 34 - chloride as the reactant to react w th al cohol,
and thus 7.6 (yield 46. 6% of
phenyl acet yl oxynet hyl di fl uor omet hanesul foni ¢ aci d
sodiumsalt as shown in the follow ng reaction schene
6 was obtained. The structure of 5 the product was
confirmed by 1H NWR (see FIG 5).
1H NMR(di net hyl sul f oxi de-c16, i nt er nal st andar d:
tetramethyl silane): d (pgn)24;58 (t, 3H), 7.21-7.38
(m 5H) [Reaction Schene 6T "0Et3N9 NaO C CH O
F2CIDCENaO C 0 0 F2 10<2> The reaction described in
< f |.S le .l wa erf.qr nder e

g af 9L ¢ Q%%&zo@%oﬁﬁﬁaﬁ vf’eh c{%%sgﬁgeg 1ﬁo 1‘5'8 tnhlylof

sane “condi ti ons, € phényl acéet yl oxyme

aidildierenrhaanes fenic acid 19Qdipg sakt £y 94t9) ambient
produced in <1> above was used instead of the

tdmgrzeyhexymet hyl @ f horars ut £ oaitey 1aaide s adisurg sallty | ddded
the 15 reaction wth di phenyl net hyl phenyl sul f oni um

drquvfisgor afret draniesyl f 6ainpenetursodinsh seltan &he t hegction

3. 87 (yield 99.5% of phepylacetic acid
tezn%-r&i%‘PFﬁoﬁ"@-SZ-%sfe@etWI 685(3}/,erat which temperature, the

[ yl et hyl phenyl.sul f anium salt _as shown in the
ré%ﬁﬁ%?% ﬁggﬁ%%%tW%ﬁ1%§éﬁgﬁ§ §8ﬁa%q5br§rned. The

St HetbE echp PO {d1e P oduct  was ;eanf ihaedebye 155 NVR yent
(see FIG 6). 1H -NMR(chl oroformc6, internal standard:

was removed, and ethyl ether was added to form a slurry.
The slurry was filtered, and then the residue was washed
using distilled water and ethyl ether, and dried in a vacuum,
to obtain 13.5 g (yield 81.8%) of 3-fluorcbenzolc 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 ‘H-NMR (see FIG. 3).

'H-NMR (dimethylsulfoxide-ds, internal standard:
tetramethylsilane): d (ppm) 4.8l (t, 2H), 7.57-7.87 (m, 4H)

[Reaction Scheme 4]
O
1] 0 O
S F ElaN S F
NaQ 5 g OH + Ci Nao’ﬁ“C’A\O
2 DCE O F,

<2> 3.01 g of the 3~fluorcbenzoic acid 2,2-diflucro-2-

sulfoethyl ester sodium salt produced in <1> described above,
and 3 g of diphenylmethylphenylsulfonium
trifluoromethanesulfonic acid sodium sait were dissoclved in

30 ml of dichloromethane and 30 ml of water, and the mixture
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tetramethylsilane): d (ppm 2.45 (s, 3H), 3.71 (s,

2H), 4.81 (t, 2H), 7.21-7.92 (m 1911) [Reaction
Scheme 7] - 35 - CH3CH3 Synt hesis Exanple 4

<1> The reaction described in <2> of Synthesis Exanple
1 was perfornmed under the sane conditions, except that
4- 5 nmet hoxyphenyl acetyl chloride (10 g) was used

i nstead of benzoyl chloride as the reactant to react

wi th al cohol, and thus 7_}2%5Qyield 59. 4% of

4- met hoxyphenyl acet yl oxynet™hyl di fl uor onet hanesul f oni c
acid sodiumsalt as shown in the follow ng reaction

h . oht ai_ned h ct.ure, of 10 the product

S NETE R ARLACRS e S O ML ol F NS RO

rd&ENMR(di met hyl sul f oxi de-d5, i nt ernal st andar d:
tetranethylsilane): d (ppm 3.69 (s, 2H), 3.73 (s,

3H) Af4e55 ddnpl2k)on6.087 i, HHrrihg?0  dsmH) portion of

[ Reaction Schene 8] 9
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 3.53 g (yield 90.05%) of 3~
flucrcbenzoic aclid 2,2-difluoro-2~-sulfcethyl ester
diphenylmethylphenylsulfonium salt. The structure of the
product was confirmed by 'H-NMR (see FIG. 4).

*H-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]

¥ N i F @ © i i
NaO” i e 0 * <C:j}~s+;_08020F3 <::>>—S4~ g™ F
O F, /‘k@ MC/H,0 ~O%E ©

2

CHz CHj
Synthesis Example 3

<l> 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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,S, .-.0Et3N9 NaO g C OH + 15-/ F2ClI OCENa01T2TO

<2> The reaction described in <3> of Synthesis Exanple
1 was perfornmed under the same conditions, except that
t he 4-net hoxyphenyl acet yl oxynet hyl

di fl uor onet hanesul fonic acid sodiumsalt (0.8 Q)
produced in <1> of Synthesis Exanple 4 20
abovewasusedi nst eadof t he
benzoyloxynethyldifluoroguggogic acid sodiumsalt in
the - 36 - reactionw thdi phenyl nmet hyl phenyl sul f oni um
trifluoronethanesul fonic acid sodiumsalt, and thus

crgl:og_%gig Cyi ehd Péas’%"@pgofmﬁfgsyaoa;mbeghyéo%%t,i Gndcidis 7.6

fluoro- 2- ethyl "ester _
g di phenyligeghyl phenyleyl f oni ugsal t a@héng&e%ywﬁmml
follow ng reaction schene 9 was obtai ned. The
digtlugebue ehafe s gprioduotidvasodond | saed s 16hdNWR (seehe
FIG 8). 1H NWVR(chl orof orm d3,i nternal standard:
fodyrtheyi se@kaifl eseme 6 was obtained. The structure of

the product was coenfirmed by “H-NMR (see FIG. 5).
1H-NMR (dimethylsulfoxide=de, internal standard:
tetramethylsilane): d (ppm) 4.58 (t, 3H), 7.21-7.38 {m, 5H)
[Reaction Scheme 6]

0
o - QUL 2 L0
NaO“I"C" OH  + S 8.
OF ol Na0"3 cF:/\o

2 DCE
2

<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 diphenylmethylphenylsulfeonium salt as shown in the
following reaction scheme 7 was obtained. The structure of
the product was confirmed by ‘H-NMR (see FIG. 6).

ly-nMR (chloroform—ds, internal standard:
tetramethylsilane): d {(ppm) 2.45 (s, 3H), 3.71 (s, 2H), 4.81
(t, 2H), 7.21-7.9%2 {(m, 19H)

[Reaction Scheme 7]
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15<1> The reaction described in <2> of Synthesis
Exanple 1 was perfornmed under the sane conditions,
except that phenoxyacetyl chloride (8.98 m) was used
i nstead of benzoyl chloride as the reactant to react
wi th al cohol, and thus 10

(yi el d87. 7% of phenoxyacet yl oxynet hyl 20

di f 1 uor omet hanesul foni ¢ acid sodiumsalt as shown in
the follow ng reaction sc&gge_lo was obt ai ned. The
structure of the product confirmed by 1H NWR (see
FIG 9). - 37 -

1H NVR(di net hyl sul f ox d6, i nt er nal st andar.d
te;tramsfohyl ane) @pm 4.62 (t, 2H), S,
N g ZFD [ React i eng 10] o
@ 2>a=2Th% react i on F’Bea PF<I5cRl, Sy 5] SotRretipde
1 was performed under e same condi tions, ept *t hat
t he phenoxyacetyl oxy yl dlfluoronethane oni ¢
acid sodiumsalt (3.66¢g) produced in <1> ofggsynthesis

Exanple 5 above 10 was used instead of the
ben %?PE%VﬁEFH?PBFPIﬁorosuIfonlc acid sodiumsalt in

ol e R B RER S odP b S abve HREY Hipamo1e
1 %a%sd]_geﬁﬁdﬁ{eqi %d':_é@ @'L PAGROXY AR 16 n3C1 %xcept that 4-

fluoro-2-sulfo ester
methoxyphenylacetyl chloride (10 g) was used instead of

benzoyl chleoride as the reactant to react with alcohol, and
thus 7.1 g (yield 59.4%) of d4-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).

'H-NMR (dimethylsul foxide~ds, internal 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 Scheme 8]

g 0 O EtyN
NaO i~C” “OH + e
Cr NaOI!C O

2 Cl DCE

<2> The reaction described in <3> of Synthe515 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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15 di phenyl net hyl phenyl sul foni um salt as shown in the
follow ng reaction schene 11 was obtai ned. The
structure of the product was confirmed by 1H NWVR (see
FIG 10). 1H NWVR(chl orof ormd3,internal standard:
tetramethylsilane): d (ppm 2.45 (s, 3H), 4.73 (s,
2H), 4.92 20(t, 2H), 6.82-7.91 (m 19H) [Reaction
Scheme 11] <1> The reaction described in <2> of
Synt hesis Exanple 1 was perforned under the same
condi tions, except that 5 Bﬁenylthioacetyl chl ori de
(10.6 g) was used instead of benzoyl chloride as the
nt to react..wth alcohoql., .and.thus .6.87 L el.d
4. &? of phenyﬁbﬁloacetyloxﬁ%@?ﬁ§wime%hylphenygs&ykonlum

t 16 1l bRERHRRNASIHIER G At ROUUMSalt as %*mﬂh 385 ¢

r

the followi ng reaction schene 12 was obtai ned. The
(witerlgc tUr. @%0f o0 4-hetpoaduiénwBscaanf idoted Hy -dHr NMRo-2~
(see FIG 11).
sUlHORIVRY di retay | sisifawildetds pPherey hallfloandar dalt as shown
.tet%ane | sil ane): pm 3.99 (s, 2H), 4.55 (t

IHpaey lkpwing nfe%?d%i(qe’ReﬁEPP’aﬁ Lheme 1Ptainedys THEe
SO b g i T i go ATt GRE: BXoebtEnal® Ena e
8.

"H-NMR (chloroform=~d;, internal standard:
tetramethylsilane): d (ppm) 2.42 (s, 3H), 3.64 (s, 2H), 3.77
(s, 3H}, 4.79 (t, 2H), 6.82 (d, 2E), 7.20 (d, 2H), 7.46 (d,
2HY, 7.62-7.72 (m, 12H)

[Reaction Scheme 9]

R
o O~
AT Y AT
g0 s S+ _ OSO,CF, <i>ms+oﬂﬁc/\0 =

2 — MC[HQO - 8] F2

Ch, Chy

NaQ”

Q==0
/!

Synthesis Example 5

<1> The reaction described in <2> of Synthesis Example
1 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, and thus 10
g (yield 87.7%) of phenoxyacetyloxymethyl
difluoromethanesulfonic acid sodium salt as shown in the
following reaction scheme 10 was obtained. The structure of

the product was confirmed by H-NMR (see FIG. 9).
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phenyl t hi oacet yl oxynet hyl di f | uor onet hanesul f oni caci d
sodiumsalt (2.5 g) produced in <1> of Synthesis
Exanpl e 6 20 abovewasusedi nst eadofthe - 39 -

benzoyl oxymet hyl di fl uorosul fonic acid sodiumsalt in
the reaction wth di phenyl net hyl phenyl sul f oni um
trifluoronmethanesul fonic acid sodiumsalt, and thus
3.41 g (yield 98% of phenylthioacetic acid
2,2-difluoro-2- 5 suifoethy], ester

di phenyl net hyl phenyl sul f oni‘Um™salt as shown in the
follow ng reaction schene 13 was obtai ned. The

trugt fih firmed b
o fE O CRRRRR A rReG8e nt crREFiRdhar g ohacrd:

46, . 8 ,
téé&éﬁéﬁﬂﬂ?%gﬁggé;ﬁ3§1g¥g3(Fgggchonzsihéﬁ§k13% %Hg 6.93

(fCH3TH3 Sy nthesj sciExanpl e 7 15<1> The reaction
described in <2> of Synthesis Exanple
[Reaction Scheme 10}

2

O
= T /u\/O EtgN u
+
NaQ~ 1 g OH i \@ e ———— NaO” ' /"\ /U\/O\©

<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-difluocro~2-sulfoethyl ester
diphenylmethylphenylsulfonium salt as shown in the following
reaction scheme 11 was obtained. The structure of the
product was confirmed by 1 NMR (see FIG. 10).

1H-NMR (chloroform-ds, internal standard:
tetramethylsilane): d (ppm) 2.45 (s, 3H}, 4.73 (s, 2H), 4,92
(t, 2H), 6.82-7.9%1 (m, 19H)

[Reaction Scheme 113}
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1 was perfornmed under the sane conditions, except that
1- naphthoyl chloride (12.2 ml) was used instead of
benzoyl chloride as the reactant to react with

al cohol, and thus 17 (yiel d93% of 1- napht hoyl oxynet hyl
20 di fl uoronet hanesul fonic acid sodiumsalt as shown
in the follow ng reaction schene 14 was obtai ned. The
structure of the product was confirmed by 1H NWVR (see
FIG 13). - 40 - g -

1H NVR(di net hyl sul f oxi de- dé I nt ernal st andar d:
tetranethylsilane): d (ppm 4.91 (t, 2H), 7.65 (m
3H), 8.13 (d, 1H), 8'§i (m 2H), 8.78 (d 1FD

[ Reactijon Scheme 14] <2> Thefrdaction

descri bedol D <3 Synt hesi s Exanpl g4 er f gt med
NeUrder °t he com ong 253(0@1@,1; ot h @ éO’ggc @

1 napht hoyl oxynet hyl | uor onet hanesul .

sodiumsalt (2.61 g) produced in <1> of “$ynthesis

Exanple 7 above 10 wa$tused i nstead of t ke
Idlfluorosulfonlc acid sodiumsalt in

b
tﬁ2§¥éﬁg% ﬁﬁ? 18i Bhenyl net hyl phenyl sul f oni um
t f | t. t
o4 4455 T FERGERH (PORLERR 200, lalomy R Ps Gl
1 esdaer ﬁém&ehﬁdéﬁh% SULAONI NGt 1ons, except that

phenylthiocacetyl chloride (10.6 ¢} was used instead of

benzoyl chloride as the reactant to react with alcohol, and
thus 6.87 g (yield 54.1%) of phenylthiocacetyloxymethyl
diflucoromethanesulfonic 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).

'H-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]

0 0
it 9] 0
LS~ /ﬂ\vfs EtzN Ml
NaO'RCc"oH + cf e so~Hos
O F, \© DCE O3 E, © @

<2> The reaction described in <3> of Synthesis Example
1 was performed under the same conditions, except that the
phenylthiocacetyloxymethyl difluoromethanesulfonic acid
sodium salt (2.5 g) produced in <1> of Synthesis Example $

above was used instead of the
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15 salt as shown in the follow ng reaction schene 15
was obt ai ned The structure of the product was
confirmed by 1HNWR (see FIG 14).

1H NVR( chl or of or m c6, i nt er nal st andar d:
tetranmethylsilane): d (ppm 2.43 (s, 31-1), 5.09 (t,
3H), 207.44-7.72 (m 17H), 7.86 (d, 1H), 8.01 (d, 1H)
8.34 (d, 1H), 8.90 (d, 1H) [Reaction Schenme 15] - 41
- Synt hesis Exanple 8 _ <1> The reaction
described in <2> of Synthesis Exanple 1 was perforned
under the sane conditions, except that 4- 5

b %#S@%?%&%gb%ﬂﬁg %ﬂﬁ%%ann1%cW@ss%§§ m&ﬂ%%ﬁ?di%f the

enzo e as the reactan 0 reac

rédgohal , and thug b dﬂﬂH%h?lﬁétﬁvﬁpﬂghylsulfonium

4- phenyl benzoyl oxynet hyl di fl uor omet hanesul fonic acid
t st wmoselthaassshiomid nadde fabilumm ng o, easid amschenel g

16 was obtained. The structure of 10 the product was
(¢lgifd r nB8% by PH- NN sl iRlogcet by . Beid 2, 2-difluoro-2-

[ hyl sul f oxi de-d5, i_.nt er nal st andar d:
s&iggg% %&n%%tgr diphenylmethylphenylsulfonium salt as shown
in the following reaction scheme 13 was obtained. The
structure of the product was confirmed by H-NMR (see FIG.
12).
1H-NMR (chlorcform-ds, internal standard:

tetramethylsilane): d {ppm) 2.46 (s, 3H), 4.81 (t, 2H),
7.18~7.72 (m, 19H)

[Reaction Scheme 13)

O

O
1 O O
; 1]
rxxao’?c?‘c”\'::a’I s * QS + . 080,LF; —— S+ o’ﬁ\c/\oks
5¢ MC/HO i -~ OF @

2

CHa CHs

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 (yvield 93%) of l-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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tetramethylsilane): d (ppm 4.82 (t, 3H), 7.45-8.17
(m 9H) [Reaction Schene 16] 15<2> The reaction
described in <3> of Synthesis Exanple 1 was perfornmed
under the sanme conditions, except that the _ _

4- phenyl benzoyl oxynet hyl di fl uor omet hanesul fonic acid
sodiumsalt (2.81 g) produced in <1> of Synthesis
Exanpl e 8 above was used instead of the

benzoyl oxymet hyl di f | uor osul,f,oni ¢ 20

aci dsodi unsal ti nthereactionwith - 42 - _
di phenyl net hyl phenyl sul fonium tri fl uoromet hanesul foni c

aci dyseel um 8k he gigh 41148 x304149(Yi eld, 85, 7paof 4- . ..
55 3 et Ayl

phenyl benzoi caci d di fluoro-2-sul fo ester

tefi phenylyret hyhghery| gyd) oni um s8] t2i@s, shawn n Bhe, .13
following 5 reaction scheme 17 was obtai ned. The

(&t riddt uBe26f (mhe2Hpr,o6ud@s was Tonfirmed by 1H NMVR (see

FI G 162. 1H - NMR(chl or of orm d3, i nt er nal st andar d:
[Reattion Scheme 14]

o o
S EtsN Q

o]
/S\ AN
NaQ 1 'C OoH + Ci B - NPENy J‘
O F, OO DCE N O

<2> The reaction described in <3> of Synthesis Example
1 was performed under the sane conditions, except that the
l-naphthoyloxymethyl difluoromethanesulfonic acid sodium
salt (2.61 g) produced in él> of Synthesis Example 7 above
was used instead of the benzoyloxymethyldifluorosulfonic
acid sodium salt in the reaction with
diphenylmethylphenylsulfonium trifluoromethanesulfonate salt,
and thus 3.92 g (yield 94.45%) of l-naphthoic acid 2,2~
difluoro~2~sulfoethyl ester diphenyimethylphenylsulfonium
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)

fReaction Scheme 15]
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tetramethyl silane): d (ppm 2.44(s, 31-1), 5.02 (t,
2H), 7.44-7.74 (m 211-i), 8.15 (d, 21-1) 10[ Reaction
Schenme 17] Synthesis Exanple 9 <1> The reaction
described in <2> of Synthesis Exanple 1 was perforned
under the sane conditions, except that 9- 15

ant hracenecar bonyl chloride (19.6 g) was used instead
of benzoyl chloride as the reactant to react with

al cohol, and thus 21 g (yigld_99% of _
9- ant hr acenecar bonyl oxymet hyl di fl uoronet hanesul fonic
acid sodiumsalt as shown in the follow ng reaction
schene 18 was obtai ned. The structure of 20 the

product was confirned 1H NMR

1@-NNR( inethylsulfoAiQ;gdG,internalstandgé;l 0 o
Nap%fﬁ%ane) spgm}soﬁﬁsl&(—t,—» 2@ Q25 ( M,

4077 8.1 3 - d©4l—|), 8. QLG @ea@tﬂ o OO

Schene 18]

Synthesis Example 8

<1> The reaction described in <2> of Synthesis Example
1 was performed under the same conditions, except that 4-
phenylbenzoyl chloride (17.7 ml) was used instead of benzoyl
chloride as the reactant to react with alcohecl, and thus 16
g {yield 85.8%) 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).

'H-NMR (dimethylsulfoxide~dg, internal standard:
tetramethylsilane): d (ppm) 4.82 (t, 3H), 7.45-8.17 (m, OH)

[Reaction Scheme 16]

g cl EtsN g o~ i
Nao’a‘g:\OH + O — t\laO’(g“g2 o O
@

<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 (2.8l g) produced in <1> of Synthesis Example 8 above
was used instead of the benzoyloxymethyldifluorosulfonic

acid sodium salt in the reaction with
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<2> The reaction described in <3> of Synthesis Exanple
5 1 was perforned under the sanme conditions, except
that the 9-ant hracenecar bonyl oxynet hyl
di f | uor onet hanesul fonic acid sodiumsalt (3.82 g)
produced in <1> of Synthesis Exanple 9 above was used
i nstead of the benzoyl oxynet hyl di fluorosul fonic acid
sodiumsalt in the 10 reaction with
di phenyl met hyl phenyl sul f anigym_tri fl uor omet hanesul f oni ¢
acid sodiumsalt, and thus 3.86 g (yield 85.6% of
9- ant hr acenecarboxylic acid 2, 2-difluoro-2- sulfoethyl
dﬁﬁﬂéHyEﬁe@h?@%héﬁ?fBﬂﬂygﬁaﬁhsuﬂfffﬂd&?oﬁ@khaﬁés%??% id
he foll ow ng reacti on schene 19 was obtai ne A& ﬁ§
sediwct A gf tdiel product was capfi rppshdy dH-NVR o 4-
1H NVR(chl orof orm ¢/ 3, i nt er nal st andar d:
Phastldearzhyrsi | ape)d d (Bpard2fldors;2-3r)lfobtBA (t, ester
1-8.11 (m 22H), 8.51 (s, 1H) [Reaction Schene
djifg%e”Ylmﬁﬁhyl@?ﬁ’ﬁﬂe%ﬁlgoﬁaﬁ'p?@ltloas showny xin7 theofoihewing

0|c agl dlfluoro (%foet ester sodi um
prodﬁce§’| <285 f°§§%1 éﬂgﬁpFErTCt%ﬁﬂ 9fq the
pggddﬁtpnggygoﬁfﬁy&gyxgaﬁpqﬂﬁiq%ggo§¥@hefglsulfon|un15

trifluoronmethanesul fonate salt were dlsso1ved in 70 m
of di-aMror onet haneoanehdd-4yl of waigferand the giXtadLey.
was stirred vigorously for 3 hours to performa
tatwarieapet s bawdli:ond Afdpen) conp! et(ison ) t he.s2i r(ki, n@H),
a small portion of 10 the organic |ayer was renoved,
7 éﬁd7tﬂ & progteds & 1Phédr edEX i on was confirned by
19F he r tion was conpl eted, the organic
| ay&F® ﬁgflgbglégpgdf?gnd the solvent was renoved. The
resi due was washed usij di chl or onet hane, mhlch is a
vent, and he @ which is a poo*ol vent. 15
m&@r@@ was r veq andthere& vs9ﬂ|e§

re gt ai ftsBe D él Q7
benzoi ¢ aci 2-di fI 0- 2- sul f oet hyl e%ﬁr
di phenyl -t but oxycar boryyl nmet hoxyphenyl sul iumsalt.
The structure of the pFeoduct was confirnedsby 1H NVR

201§§$Bﬁ£ﬁglgggggrgwc/3 i nt er nal st andar d:

<1> The reaction described in <2> of Synthesis Example
1 was performed under the same conditions, except that 9-
anthracenecarpbonyl c¢hloride (19.6 g) was used instead of
benzoyl chloride as the reactant to react with alcohol, and
thus 21 ¢ (yield 99%) of 9-anthracenecarbonyloxymethyl
difluoromethanesulfonic acid sodium salt as shown in the
following reaction scheme 18 was obtained. The structure of
the product was confirmed by H-NMR.

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

tetramethylsilane): d (ppm) 5.18 (t, 2H), 7.62 (m, 4H), 8.14
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tetramethylsilane): d (ppm 1.48 (s, 911), 4.62 (s,
2H), 4.76 (t, 2H), 7.17-7.77 (m 17H), 8.11 (d, 2H)
[ Reacti on Schenme 20] Synthesis Exanple 11 <1> 8.9 g
of the benzoic acid 2,2-difluoro-2-sul foethyl ester
sodi um salt produced in <2> of Synthesis Exanple 1, 5
and 7 g of diphenyl fluorophenyl sul foni um
trifluoromethanesul fonic acid sodiumsalt were
di ssolved in 70 nl of dichlgromethane and 70 m of
water, and the m xture was stlrred vigorously for 3
hours to performa two-layer reaction. 10After
(&opiet,i engaf (theygtirring, a small portion of the
organi c | ayer was reaned and the progress of the
readReantvas Taidnia megd by 19F- NVMR  \When the reaction
was conpleted, the_organic |ayer was collected, and
t ¢ sol vent was r en d. The residue was washedou5|
Na@k%l/wognet hane, igh is aFdod sol, %/ ;
heXéme, which i§ 50l venpge The so v@nﬁ mas
renmoved, and the e was dried under reducedg
pressure to obtain 8.4 g (yield 92.5% of benzoi~e=s
2, 2zdif r {
dlphgny%ggugﬁggﬁgﬁg SJ#%gﬁgﬁn?Safﬁ>The sgpﬁg bt Bpample
1 tnes 28 pratieet WRRCaffel ramd s ndih NVRs
tetramethylsilane): d (ppm 4.82 (t, 2Fb 7. 7-7.77
91@@thxaegpeeafﬁbdyloxgHﬁthﬁbacﬁiﬁhudkﬂMHﬂhaBébulfonic 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
trifiuoromethanesulfonic acid sodium salt, and thus 3.86 g
(vield B85.6%) 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.

1H-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]

O
& £, O + @—s +_O80,CF; ———m
MG/H,0

CHs CH,
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5<Resin Synthesis Exanple 1>
3-Bicycl o[ 2. 2. 1] hept - 5-en- 2- y1- 3- hydr oxypr opi oni caci 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 polynerization solvent, 1,4-dioxane was used
in an amount of three-fold e total mass of the
reacti on nononers, while azobi sisobutyronitrile was
used as an initiator in a proportion of 4 nol % based
on thathetds FRin@ieafBuUnt of the 15 nononers. The
resulting mxture was allowed to react for 16 hours at
65C<1Af tlerg cofipkrti bBn@bithachieact poRi f uhexane Wasethyl
added to the reaction solution to obtain a
eHrci preaire, sakid piedyseskiipi t 62 whs Sgntkeesin Bxamgceum,
t 9btain a resin having the follow ng structure. As a
ar}Ogsm t9 g cAPRFRYE DR RERAH YRy th Rl R E hexparhegey L sul fonium
[ | ght, .of about_ .8, 500 was, obtai ned, - 47 -
b S BB e e T R 1 70 e

d&ﬁﬂkﬁ%@k%MSm@xﬁﬂgleﬂﬂ>mEXQﬂpl?a%%gprggar%%EOQWBR:re was

resi st 5100 parts by weight o € resin obtarnedin

stResienl Syngbesisl yEx3op! €31, hdupar ts byewehght 0f cyo-1ayer
adamant ane- 1- carboxylic acid
repcriging. | uor o- 2- sul foet hyl ester
di phenyl net hy| phenyl sul f oni um sal t produced in
Synfhet scEREhpH M a5 ZReaditd rgéner atorsmaddd W\ ion of

P B 0L 040 LELLBTPL I AR D L 0 B 2,
FARRSEE S anLEREOESE IR S R A2
con@liengda POs eoshzel Of1:e2 Rhs (R 1PEERARE AndeBhsStaclvent
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)Y, 4,76
(t, 2H), 7.17-7.77 {m, 17H), 8.11 (d, 2H)

[Reaction Scheme 20]
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15The obtai ned resist solution was applied on a
substrate using a spinner, and dried at 110C for 90
seconds to forma filmhaving a thickness of 0.20 Rm
The formed fil mwas exposed using an ArF exciner |aser
stepper (nunerical aperture of lens: 0.78), and then
the exposed filmwas 20 thermally treated at 110C for
90 seconds. Subsequently, the fil mwas devel oped for 40
seconds using a 2.38 wt%_-,48 - aqueous sol ution of
t et ramet hyl ammoni um hydr oxi de, and was washed and
dried to forma resist pattern. The
devel opability with the_aqueous sol ution of
te&ranethylannoniun1h oxi de, and the adhe ness of
ern to a substrate kot o

thg 5 fofned resizijgéf i h
NeQODE: | Ut i $ +0.03% »__a,nd_L.hIi AN

vvacg 12 mi/lepe. ng tf}dggnr S8EH10S ohe <O gnt OJ\@

Exanple, in regard to e |ine edge roughne LER),

t he roughness of patt was observed for a B-1Q pm

i ne-and-space (L/YS) paL;&r ornmed 10 aftero}/R\

devel opnent, and the ext ent® of i mprovenent in terfs of

LERsyAEH 8¢ 2Ha8k £ @@ 1110 5, while the pattern obtained

froma Conparative Exanple was graded 1 (a | arger

nunmkes gnei gabestRetB&zdikR)acibn of 80aL #h R d-Bsul Foethyl

sensitivity, the amobunt of exposure 15 which results
eqtert heodiormedd Ion wfoduc@dlG:rRmadd nef andasipecies (EdRple 1,

pattern wwth a line width of 1:1 after devel opnent,
anths desi'gnat ed9as t het®pt i numiaeont £ biompbesyi eyl ferdiun
e S0 tigun1a t .of exposure was considered as the

senglerirtist MM PattCar i dSAehsIBRe r 85pt/eecatin
70.B00 oFeBILR S e ARnt2nACIb IR SF AR L° L8O h WP kure
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 PF-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 sclvent, 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.

1H-NMR (chloroform=-ds, internal standard:
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The photoacid generators (PAG obtained in Synthesis
Exanpl e 1-<3>, Synthesis Exanple 2-<2> and Synthesis
Exanpl e 3-<2> were respectively used together with the
resin 25 produced in the Resin Synthesis Exanple 1
above and a basic - 49 - additive. Each of the
m xtures was dissolved in 1,000 parts by wei ght of
propyl ene glycol nethyl ether acetate, and then the
solution was filtered throygh_a nenbrane filter having
a pore size of 0.2 um Thus, the resist conpositions 5
indicated in the followng Table 1 (the parts are on
tdthertinglls 1 Dags 5) deipr9blhagped, Pﬂ§ﬁt“NQJr@Sb$t(m, L8
patterns were formed in the sane manner as in anpl e
8.109 and wali ous eval uati ons were perforned for the
resulting resist patterns. The evaluation results are
pr eSBAREHLI¢M Srdisine 21bel ow. 10[ Table 1] Resin

(100parts by wei ght) _RAG (partsby wei ght) '
L @ 2 8
B * S+ _ OSO.CF S
Nao O gz OJ\@’ Q— - s MC/H,0 QS to 8 E’:\OJKQ

F F

<Resin Synthesis Example 1>

3-Bicyclo[2.2.1l]hept-5-en-2-yl-3-hydroxypropicnic acid
t-butyl ester (hereinafter, abbreviated as  BHP}, 1~
methyladamantane acrylate and y-butyrolactone methylacrylate
were added in 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 used as an initiator 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 & result, a copolymer
having a weight average molecular weight of about 8,500 was

obtained.
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*Base (partsby weight) Sensitivity (mJ/cnR) Resol ution
(nm LER Exanple 1 Resin Syn.Ex.1 4.0 0.5 12 70 5
Exanple 2 Resin Syn.Ex.1 4.0 0.5

- 47 -

o O
Q
OH yzg
e
Q
m?m_

<Preparation of resist, Examples 1 to 3 and Comparative
Example 1>

Example 1l: Preparation of resist

100 parts by weight of the resin obtained in Resin
Synthesis Example 1, 4 parts by weight of adamantane-1-
carboxylic acid 2,2-difluoro-2-sulfoethyl ester
diphenylmethylphenylsulfonium salt produced in 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 pm. The formed film was
exposed using an ArF 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$%



10

15

20

25

12 80 3 Exanple 3 Resin Syn.Ex.1 4.0 0.5 12 70 3
Conp. Ex.1 Resin Syn.Ex.1 4.0 0.5 14 90

- 48 -

aqueous solution of tetramethylammonium hydroxide, and was
washed and dried to form a resist pattern.

The developability with the agueous solution of
tetramethylammonium hydroxide, and the adhesiveness of the
formed resist pattern to a substrate were both good. The
resolution was 0.07 um, and the sensitivity was 12 mJ/cm?.

Among the results of the current Example, in regard to
the line edge roughness (LER), the roughness of pattern was
observed for a 0.10-um line-and-space (L/S) 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 (.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 vrespectively used together with the resin

produced in the Resin Synthesis Example 1 above and a basic
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1 * Type of FAG used in Table 1 Exanpl e 1:
Benzoic acid 2,2-difluoro-2-sul foethyl ester

di phenyl f I uor ophenyl sul foni um salt produced in <3> of
Synt hesi s Exanple 1

15Exanpl e2: 3- El uor obenzoi caci d2, 2-di f | uor o- 2-

sul foet hyl ester di phenyl net hyl phenyl sul f oni um sal t
produced in <2> of Synthesis Exanple 2 Exanpl e 3:
Phenyl acetic acid 2,2-difl 0- 2-sul foet hyl ester

di phenyl net hyl phenyl sul foni'um salt produced in <2> of
- 50 - Synthesis Exanple 3 Conparative Exanple 1:
addiwRenyl gubhopkumd ri flale J Rual H%é&%ﬁcegl tlsbga-h];?arts

subst ances of the present invention pro
by nieri@titCiotig paOp AT &ELd 16, dd1NGet- Ay 1 het @y %e@fat@h‘)&ﬁ’@c&}%n
generators had |l ower diffusion rates of acid and
thshgraletidhsrvanceslivirad] fhusugh asmetnparediti@er having a
conventional photoacid generators such as triflates
POifd RoR&f | af esV - Shide nai ﬁihallsnl n‘gh%l ni 4 sdrs tacicdinppest tans

< BGATEo v aphr b1 e ERADCl e FT| BE2T, SERgon U

ti E§8TFor 2FRe o the
wéﬂ%ﬂt‘%@%hgv QErE'QﬁEaiﬁéﬁpatﬁégrEivﬁjg%

S also
exhi bited nuch better perfornance msfstgp gggg% ' gfere

fdrmRdanth r esel Waren hhatet hasconvepkipmal §ri faln%it evé%&%s
agents, as can be seen fromthe table above. 15 The
eviadvabdoss | onrof parfonmisidc foirngiet veddle iai ersdsd potterns.
cause_any particularly problemin the transparency
Th@p@ﬁa?\d‘?%ﬁ‘?%tmﬁﬁl%st RIEi gheseminsl phoTekts dl gerewat or s
i nventi on has advantages that once acid

present
S L@%%Jreaﬁéd and converted to an anion form the

aromat ijResipng doescnot 2Baexert pRysitATicye[REo10BidNEILER
tr anspclﬁé’ﬁcfaffa*ntpéﬁfhat byHeantdisf foypimdfrnflat e Hmd) t he
—di-st ain'( eLabEy AYRIORA of"ekah) cah _be contrhplled by the
"8 ofsjsﬁgx arott’i ¢ ring;°thus sfiowing fedfures that®
ExBRKE 1R ROt Oat ¢genergtprs—of ithe—presepi—-nvent+eh
di sti n¢éynvex.foom conventji onal phptoaci d geper at ors.
Example 3 |Resin 4,0 0.3 12 70 3
Syn.Ex, 1
Comp.Ex.l i{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-Flucrobenzoic acid 2,2-difluoroc-2-
sulfoethyl ester diphenylmethylphenylsulfonium salt produced
in <2> of Synthesis Example 2

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

ester diphenylmethylphenylsulfonium salt produced in <2> of



10

15

20

25

d ai ns: 1. An acid generator represented by the
followng formula (1): [Fornmula 1] 9 F2 H2(1? A +C CO
(X)n Y wherein X represents an al kyl ene group having 1
to 10 carbon atons, -X1-0-X2-, or a heteroatom

sel ected fromthe group consisting of nitrogen (N),

sul fur (S) and fluorine (F); X1 and X2 each

i ndependently represent an al kyl ene group having 1 to
10 carbon atons; Y represenrf;s_a cyclic hydrocarbon
group having 5 to 30 carbon atons and contai ni ng one
or nore aromatic rings, while one or nore hydrogen

08 1N phBRpibng of the cyclic hydrocarbon group may
e substltuted by one or nore nmenbers selected from

t he Cgmpupa €t ONs i Biampg eot : - Or Mhernry16Q1¥2nian ot dalatgr oup
having 1 to 6 carbon atons, an al koxy group having 1

to 6E@aﬂb®hi@n(ﬂﬁ§ulaSberfluoroalkyI group having 1 to

4 car bon atons, per fl uoroal koxy group having 1 to 4
car BOf a‘i‘%ﬁﬁta”&eﬁyd?%x§5?kﬁre§re@6p h"a‘(ﬁrﬁgoﬂ} tir@luced by

. hal t hyd
R B R \Reia 95" AR e piiontrg T dbh o SBRFCar
gdldedt oFsous haybing: 1at pr s S bon 8t ong:; anzlrdengr?cf'egagrter

an integer of 1; and At represents an organic

dicousnicesi off; dlSZuSlon A eJoRipd rbhe + aNE O EnthiindllY pbtbheia
formula (1) is selected fromthe group consisting of

Jegreodersepreseant edsby i€ lhokbowiargl f onowd Blsat(el, vi | yhile
to (1-xii), (1-xiv) to (1-xviii), (1-xxi) to

madptedping S(lill%%iv)wl@at:s@é(vw) th?la)?)‘&%/tm pf triflates.

@% xx&&) xxh% and_(: XXXIII% ornmul as 1-vij
Ths 1. Xi 1] %é?? Pas"§r |v £8R4. x\Pj j pave  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 in the transparency upon
irradiation with light. 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.



[Formulas 1-xxi to 1-xxiii] [Formula 9 F2 H2 orccO
1-xxxv 1 -xxxv] 0 "JL/--\ "1 53 [Formula 1-xxxvii]
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Claims:

1. An acid generator represented by the following
formula (1):

[Formula 1]

o FoHy ©
A* -o~§—c—c—o-ﬂ—€x%v

O

wherein X represents an alkylene group having 1 te 10
carbon atoms, -X1-0-X;-, or a heteroatom selected from
the group consisting of nitrogen (N), sulfur (S) and
fluorine (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 arcomatic 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-Yz, an alkyl group having 1 to 6 carbon atoms, an
alkoxy group having 1 to 6 carbon atoms, a
perflucroalkyl group having 1 to 4 carbon atoms, a
perflucrocalkoxy group having 1 to 4 carbon atoms, a
hydroxyalkyl group having 1 tc 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; n zrepresents an integer of 1; and A"

represents an organic counterion;



0 F2H2 0 O 1-xxxvii [Formula 1-xxxviii] 9
0-S-CC., 1-xxxvilii [Formula 1-xxxx] O HO
I xxxx [Fornmula 1-xxxxi]

F2 H2
I F2 2

52

wherein the anionic moiety of the formula (1) is
selected from the group consisting of groups represented
by the following formulas (l-vii) to (l1-xii), (1l-xiv) to
(l-xviii), (l-xxi) to (l-xxiii), (l-xxxv), (l-zxxvii),
(l-xxxviii), (l-xxzx), (l-xxxxi), and (l-xxxxiii).

[Formulas 1-vii to 1-xii]

O g p, O T o o e \,OMe o o P SMe
o 22 ! i FaHp I i FaH i
_0-§-C-C. N . 0-§-¢5C o’&“/'“"” _“o~§—c-cxo,ﬂ\¢f~\
o o o]
1-vii T-viii 1-ix
®) Q
9 F Hz 1 il '> O_g “‘E“gz /lk/\//\ (I? o Hz /?KAQ
L 0-8~C-Co swron 0T H\::J _0-§-c-Clg
o . 1-xi L O i
[Formulas 1-xiv to 1l-xviii]
Q gs Hy 9
O-8~C-C. Mo, oo
I [ A
o (@
Ty sty
O g, H, © 7
2 Hz P
o -g--C"C\ ,L\ o] % c? Fs Hy IOL [ 3]
8 o} j N O—S:—C—C..O, g
1xv = O i
Q kb, © o) 0
TR 7 Fata
OHEHCWC"O ,[\\" /S l’z{-‘j 0“‘\?‘:}“0"'0 -.O)"\__, S\/"--..‘u
o, . : :
T-xvit i O i l“”iOM
e

0 QO =
o ¢ Fa H
Q FHy O ! Q FaHp O CoCo gy /J:\ D
. O—8-C-C._* T, LO-8-C-C. . - r o dinigi
5§ O § o o
1xxi CHa 1-xxil 1-xxlhi ?



[Formula 1-xxxxiii] 54

2. The acid generator

according to claiml, wherein the noiety A+ is a
cation represented by the followng formula (2A) or

formula (22):
+ R5,

[Formula l1-xxxv]

T-xxxvili

[Formula 1-xxxx]

Q FaHy 9
- O—E_C'—C\.O
O
1-xxxx

[Formula 1-xxxxi]

Q FaH, Q@

O—-8~C~-C. Q.
_0—8 0 N
O \[:::[::]
taxxxxi =

[Formula 1l-xxxxiii]

1 -xxx xiii

[ Formul a 2A]

\

[ Formul a 22] Fi
53

R2- S



R3 Rty wherein Rl and R2 each independently

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

an allyl group having 2 to 12 carbon atons, a

perfl uoroal kyl group having 1 to 12 carbon atons, a
benzyl group or an aryl groyp having 5 to 20 carbon
atons; and R3, R4 and R5 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 12 carbon

atons, a thiophenoxy group, a thioal koxy group having
1tgo 12, carbon. atons, O an al kgxycarbonyl net hoxy

or onp MRS (6SRTEaT bbn aeere hage s hiTapd huhgrein
geaenat et yageoridi ng tarebal Mebhrathgi@ phecABl ey 1AL ing
is a cation represented by the follow ng Tornmula (3A)
Bpriekaul 22 38y fpPovhal &2BA] 16 R7 R7 [Fornula 3 B]

1+ g@rm 1Mh§éfin R6 and R9 each independently

repFesen? 3n kyl group haying 1 to 12 carbon atons,

an allyl group having 2 to 12 carbon atons, a

perfluorgal kyl group haying 1 to 12 carbon atons, a

benzyﬁ g% up or an aryl group having 5 to 20 carbon
atoms-2alld R7 and R8 each I ndependently represent a
hydrogTﬁ£&gon1 an al kyl group having 1 to 12 carbon

at ons, || n atom an al koxy group haying 1 to 12
carb n/gfgns, an aryl group having 5 to 12 carbon

at ons? agt hi ophenoxy group, a thioal koxy group haying
1 to 12 carbon atons O an al koxycar bonyl net hoxy group

havipgritul® Srtar bon atons.

R
Rp=S +
R R
Rs——
PR
Ra
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 Rs, Ry 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 thiocalkoxy
group having 1 to 12 carbon atoms, or an

alkoxycarbonylmethoxy group having 1 to 6 carbon atoms.



56 4. The acid generator according to claim 2,
wherein the formula (2A) and fornula (2B) are sel ected
fromthe group consisting of the foll ow ng fornul as
(2-i) to (2- xx): 57 5. The aci d generator
according to claim3, wheregn the fornula (3A) and
formula (3B) are selected fromthe group consisting of
the following fornulas (3-i) to (3-iXx) H3C- -CH 3

3. The acid generator according to claim 1, wherein
the moilety A" is & cation represented by the fellowing

formula (324) or formula {3B):

[Formula 3A]

Re

|+

(s

ﬁl——R
7
/
Rg

[Formula 3 B]
Re

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 Ry 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
S5 to 12 carbon atoms, a thiophenoxy group, & thiocalkoxy
group having 1 to 12 carbon atoms or an

alkoxycarbonylmethoxy group having 1 to 6 carbon atoms.
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4. The acid generator according to claim 2, wherein
the formuia {2A) and formula (2B) are selected from the

group consisting of the following formulas (2-i) to (2-

XX) 1

o of of of
@ 4 Qrﬂ g

24 CH3 <
2-ii 2-ii 2-v
= ] = | = = i

-x O On O
g F\Yﬂ g E\Tj
F Ci Er !
2-ix 2-% 2-%i 2-xii
= 2



3-v 3-vi
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@_3 >/ / % \S \ l )

2-xvii 2-xviii 2-xix

2-XX

5. The acid generator according to claim 3,

the formula (3A) and formula (3R)

wherein

are selected from the
group consilsting of the following formulas (3-i) to (3~

ix):
e
OO Orome Oy
. 3-ifi
i%CMélp { \_>-CH3 ﬁﬂ} " {"} 4lbﬂ+ \:}
J-iv 3y
3-vi

3-vii 3-vil 3.ix

6.

The acid generator according to claim 1,
the compound of formula (1)

wherein
is produced by a reaction
between a salt represented by the following formula (14)

and a compound represented by the following formula (15):
[Formula 14]



3-vii3-vM 6. The acid generator according to claim1,
wherein the conpound of fornmula (1) is produced by a
reacti on between a salt represented by the follow ng
formula (14) and a conpound represented by the
following formula (15): [Fosgrula 14] 58 9 F2 H2 MD8 C
COlIl (XHO wherein X represents an al kyl group
having 1 to 10 carbon atons, -X1-0-X2- or a heteroatom
selected fromthe group consisting of N, S and F;, X1
and X2 each independently represent an al kyl ene group
having 1 to 10 carbon atons; Y represents a cyclic
hydrocarbon@g upchaving 5 to 30 carbon atons and

contyat nHng QﬁJh€%§7 gromatic rings, while one or
nore hydrggen ato the ring of the cyclic
hydrocarbon group may be substituted by one or nore

nenhbesesalé@tfﬁbﬁ@&ﬁﬂﬁmeagrGﬂnqdongrsﬁpn@aaﬁngo:Nlto 10
an al ky| gboup having 1 to 6 carbon atonms, an

%@ %F%%% hadi g 22t 856 3¢ Ogﬁgﬁgselected from the
epenb | ueseal kyi ggoughaviing & t o4 Larbon gt ok 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
perfluocrcalkoxy 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 1;

[Formula 15]

A'z”
wherein Z represents O0S0,CFi;, 0S0;C4Fy, 080,CsF17, N(CFi)a,
N{CoFs)2, N{C4Fs)2, C(CF3}s3, C(C2Fs)3, C(CsFg)s, F, Cl, Br, I,
BF;, ASFs or PFg; and A' represents an organic counterion;

wherein the salt of formula (14) is produced by
reacting an alcohol compound represented by the
following formula (16) with a carbonyl chloride compound

represented by the following formula (17).



per f| uor oal koxygrouphaving 1 to4 carbon atons, a

hydr oxyal kyl group having 1 to 6 carbon atons, a

hal ogen atom a hydroxyl group and a cyano group; Y1
and Y2 each independently represent an al kyl group
having 1 to 6 carbon atons; sM represents Li, Na or K
and n represents an integer of 0 or 1; [Fornula 15] AZ
wherein Z represents 0502CF3, 0502C4F3, 0S02C6F17,
N(OF3)2, N (C2F5) 2, N (C4F9)2t C (CF3) 3r C (C2F5) 3r
C (4F9) 3r Fr d, Br, I,

[Formula 16]

" F2
+
M ™" O-§~C~CH,OH
O
wherein M represents Li, Na or K:

[Formula 17]

c;—?’—fx—)ﬁv

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, & nitrile group or an
aldehyde group, or by a perfluorocalkyl 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 perfluoroalkoxy group having 1 to 4
carbon atoms, a hydroxyalkyl group having 1 to 6 carbon
atoms, a halogen atom, a hydrexyl group and a cyano

group; and Y; and Y; each independently represent an



BF4, ASF6 or PF6; and A.' represents an organic
counterion; wherein the salt of formula (14) is
produced by reacting an al cohol conpound represented
by the following fornula (16) with a carbonyl chloride
conmpound represented by thegfollowng fornmula (17).
59 [Fornmula 16] O ii 2 M0-S-CGCH20OH 0 wherein M
represents Li, Na or K; [Formula 17] C Kk in
wherein X represents a nonocyclic or polycyclic
hydr ocar bon group having 3 to 30 carbon atons, while
at | east one or nore hydrogen atons on the nonocyclic
ol kgdl yepebi daydigodardoort graotp et dyes s ust it utegsirdyent s
?ﬁ ?k%él or %I%ox¥ group having 1 to 10 carbon atonms,
e al 9F or*al’k8 y “group being unsubstituted or
substituted with an ether group, an ester group, a
car bonyl group, an acetal group, an epoxy group, a
ni t il &1t obpl r IGACEREORY FCRIliRY oko bylaim 6, wherein
fl yl aylsng carhbon .ato a
RGr oo ey oo st e 1o SFteh afongrgrlgea by
dyamolygiogp; ahrepsesent scanpbeny| gouwsenaarBphbhyl the

r .an ant hryl group, a phenanthrenyl group, a
PPOSPEAYE GPETLer 140Dy ronaRgrodP Y STE Sy ot then
hydrpgen ataO®iAp hhese Hi-BEGiBBY be substituted by
one or nore nenbers selected fromthe group consisting

of 1Boymulacd8¥2, an al kyl group having 1 to 6 carbon
atons, an al koxy group having 1 to 6 carbon atons, a

per fl uor oalijkyfF, g oup having 1 to 4 carbon atons, a

per fMuor OalSkoR ©Rpy having 1 to 4 carbon atons, a
hydroxyal kyy group having 1 to 6 carbon atons, a

hal ogen atom a hydroxyl group and a cyano group; and

Yi dhdr¥2nedtih ireepswierd | pneepsesentedan fréfh the group

consisting of hydrogen, methyl, trifluoromethyl,
trichloromethyl, tribromomethyl and triiodomethyl; and M

represents Li, Na or K.

8. The acid generator according to claim 7, wherein
the reducing agent is one or more selected from the
group consisting of sodium borohydride, lithium aluminum
hydride (LiAlHs), BH3-THF, NaBH;-AlCl;, NaBH:;-LiCl and
LiAl (OMe) ;.

9. A compound represented by the following formula
(16):
fFormula 16]

QF

.. T

M "~ 0~8—C=CH,0H
O

wherein M represents Li, Na or K.



al kyl group having 1 to 6 carbon atons; and n
represents an integer of 0 or 1. 7. The acid
generator according to claim®6, wherein the al coho
conmpound of forrmula (16) is produced by dissol ving an
ester conpound represented &y the follow ng fornul a
(18) in an al coholic solvent, and then adding a
reduci ng agent dropwi se: [Fornmula 18] 0 g 0 ,2H NC-0 S
C OR _19it O wherein Rn represents one sel ected
fromthe group consisting of hydrogen, nethyl,
trifluoronethyl, trichloronethyl, trlbronnnethyl and
trit8domed hyIOhWaMLYepr empAiEibd, NeeoisK. comgsition

a to claim7,
et e F et B N WA R B
consi sti ng of sodlun1borohydr|de, ['ithium al um num
hydri de (Li AlH4), BH3-THF, NaBH4- A1C13, NaBH4-Li Cl and
Li A1(OMwe) 3. 9. A conpound represented by the
following formula (16): [Fornmula 16] 9F2 WO S- G- CH20OH
8



1o

wherein Mrepresents Li, Na or K 61 10. A
chemcally anplified resist conposition conprising the
acid generator according to claiml. 62 PHOTOACI D
GENERATOR CONTAI NI NG AROVATI C RI NG ABSTRACT OF THE

DI SCLOSURE An acid generator represented by the
followng formula (1) is provided: 5[ Fornmula 1] 9
'22(1? A +-01-c-CGO0-" (XY O erein X, Y, n and At
are defined in the Specifi catd%on. The acid

gener ? C’g\ccord ng to the present invention has an
advart [8'8%2‘ P HEAMGR SONHIMEK 8RQMATIGCRENGAt the 10

di fAassirantr atrerof mcicd.ostie di stance of diffusion, the
acidity, and the transmssibility at the tinme of using

an ArF light source can be appropriately controlled by

i ntroduci ng an ani on group containing an aromatic

rin@? pp@grgemerator represented by the following formula
{1} is provided:

[Formula 1]

QF,

A*0-§-C- @ﬁ—v

O

wherein X, Y, n and A" are defined in the Specification.

The acld generator according to the present invention
has an advantage of having a characteristic that the
diffusion rate of acid, the distance of dJdiffusion, the
acidity, and the transmissibility at the time of using an
ArxE  light source «can be appropriately controlled by

introducing an anion group containing an aromatic ring.

Figure 1



