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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@roRaind GERBRABSIOTooNaRd nafic! RolAenalig! 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 Ero erties, a large nunber of different acid
genérat br&-hae Bedd8VEIFped, and in order to
i np e Lffusi rate o cid and transparenc
20 %ﬁ%chﬁg$§g§bngﬁggg%‘%1pF8p%???e§xhs§Bci%ﬁ WepRratoer
cditELieg0! 4t | QromBYRES %Sngm)dbfclac%dr%nspgpgi ularly, the
experinments in the design of the cation nnlé%y o# t he

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

arrmatie devel opimdeh df photlodeiid igererdtarisaf dgused]l dDaied
the, - 2 - cation noijety is beginning to face limts

LG5 S EOMRDF bt tsest 1respBicendsdan esocanges here has
occyrre rQhl em of re ing effluence into water,
mhigh i§e$%§-%%88 Sg 5@53#£¥§%Ss dtin the i mrersion

Ar FapReRs$sgsy SINST icg§;r$ﬁ%%d Qé}npaoél%'f%ﬁf os{eﬁe in the

experi nment al ata and articles reporting t atu

searlicondnot et £ oo Exeidssghgater i afdgenas dhapniheontains
cation noiety on the physical and chem cal” properties

anyhi el sadstzaftdral |1and nps ovket hechhol diies obugsd ek iaad the

the properties of the resist conposition, new
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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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
generator which reduces the diffusion rate of acid,
and can control the transmssibility of ArF radiation
at 193 nm (for 15 exanple, Korean Patent Application
Nos. 10-2006-0104718, 10- 2006-0133676,

10- 2005- 0107599, 10-2006-0114104 and 10-2008-

0023406) . SUMVARY OF THE | NVENTI ON 20Fol | ow ng t he
research trend concerning anions as descri bed above,

cAtL Y ARNickd @gos@ﬁﬁn@hgaodcﬁ rgeaen akots Wi chhLampsal¥fent
the problens of the diffusion rate of acid, the

ofdi s¢ahste pfopgkfifikss,omndabsloriranices andetheed | kKeprasitkm of
has nore excellent performance, the present invention
resftinde s Tl psnpevirt adial egen@hachbr iohi edhivast exceptentis

resqglution.,and Ijne_ -3-.. width roughness in a
u%%iﬁWC%h?ylﬁﬁ%??*@%d“ﬁégFgFeE%ﬁiosition, and has |ess

eff&HSP&PoiQ}Ob @roﬁn A%Emggg?r%i%& %E?ﬁggéé "data and
F ﬁ S use

The present |nyen I on al so pYOVI e€s T nternedi ate
adtidiRe Mpduethgn tahtt RecaGhdogenerator caAnNdxarflekhodier

for 5 synthesizing the internedi ate substances.
irfdeendiengthen antias pesit ioh t heiptesest itneentohg8ictéhergnd

i s provided an acid generator represented by the
chegiiicow RgoPormita Wdch [Réstahaid}ly improve the fluidity
of acid and the properties of the resist composition, new
inventions associated with the anion moiety 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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9 F2 H2(1:11 A +cc O (X)nY 100 wherein X represents an
al kyl ene group having 1 to 10 carbon atons, -X1-0-X2-,
or a heteroatom selected fromthe group consisting of
nitrogen (N), sulfur (S) and fluorine (F); X1 and X2
each i ndependently represent an al kyl ene group havi ng
15 1 to 10 carbon atons; Y represents a cyclic

hydr ocar bon group having 5 to 30 carbon atons and
containing one or nore arqmgtic rings, while one or
nore hydrogen atonms on the ring of the cyclic

hydr ocar bon group nay be substituted by one or nore

er fir St 1094 o 1 I
BRSSP S L8 Pleicion

afl BiXKokysgraifl veavengndo tate CaAMOAR FAARBrsPon processes.
perfl uoroal kyl group having 1 to 4 carbon atons, a
per flhgormz demty igrwenpibavehge 1providear boreatesiieea used

. hydroxyal kyl group having 1 to 6 carbon
in” the Pproduction of the 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]

. Q FaH, ©
A -o-ﬁ—cuc-—oi{x%—v

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



4 atonms, a halogen atom a hydroxyl group and a cyano
group; Y1 and Y2 each independently represent an al kyl
group haying 1 to 6 carbon atoms; n represents an
integer of 1; and A+ represents an organi c counterion.
The noiety A+ is preferablyga cation represented by
the following formula (2A), fornmula (2B), fornula (3A)
or formula (3B): [Formula 2A] R i R2 - S 4-

[Formula 2B] FF1 R - S+ R5- 1.,..,r,,,...:\ . RB R4

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.

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

[Formula 2A]
R
R2 -G +

P
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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wherein R1 and R2 each independently 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 i ndependently represent a hydrogen atom
an al kyl group having 1 to 12 carbon atons, a - 5 -
hal ogen atom an al koxy group_having 1 to 12 carbon
atons, an aryl group having 5 to 12 carbon atons, a

t hi ophenoxy group, a thioal koxy group having 1 to 12

hSRSRAN ALQITS, 5,07 AR, K;g)&raggplgggﬁﬁt ggﬁzg{rf%oﬁa\éwg&

1 to 6 carbon atons; "5[Fo0
ah) aRP1[ bebipl aa3Bhglys to RI2WRELBHR REoABY B9 83¢Rhenoxy

i ndependently represent an al kyl group
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



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 atoms, a benzyl group or an aryl group
having 5 to 20 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
or an 6 al koxycarbonyl net hoxy group haying 1 to 6
alikexysarbosybnethoxy QFOUIPifléViéﬂeibtqﬁ caroraalomsyener at or  of

sal ?‘r%@eﬁéé&eﬁﬁé@%fﬁ,%%ﬁé%ﬁﬁf|oE¥rpﬁal{J%Z‘?£>LE§n eZ;“n'?oSdI@%)g_by a
SRR SSaR RPBETHAS (AL MR U (4P)ana o
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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wherein X represents an al kyl group haying 1 to 10

carbon atons, -X1-0-X2- or a heteroatom selected from

the group consisting of N, S and F; X1 and X2 each

i ndependently represent an al kyl ene group haying 1 to

10 carbon atons; Y represents a cyclic hydrocarbon

group haying 5 to 30 carbon atons and contai ni ng one

or nore aromatic rings, while one or nore hydrogen

atons on the ring of the gyglic hydr ocar bon group nay

be substituted by one or nore nenbers selected from

the group consisting of -0-Y1, -CO -Y2, an al kyl group

hayimg b4 9 §5Farbon atons, an al koxy group haying 1

to carbon atons, a perfluoroal kyl group haying 1 to

4 carpon atons, a perfluoroal koxy group haying 1 to 4

carbon atons, a hydroxyal kyl group haying 1 to 6
wheardgon &t onsprasdralsogesoAERM EGBAHYATHOXYOSOHRRR, and(@ ) .,

cyano group; Yl and Y2 each independently represent an
N 2I€§/]2=gr1%k§gFWa2yi WY CEsto 6 CaFbon 4t(Gay) sM Fepridseriss I,

ithium (L), sodjum (Na) or potassium (K); and n

Bé“épgggéf?&s%ﬁ iaﬁ‘tdeé‘er"gecﬂ efents gn_orgamigy gQMAteS}ontZ-

whekpej r t 02CAF9, 0S02C8F27, N

(o) o5 R Coral 321 Paraj™oin o (i r sy s Pecbeeateg by
re%@t(i%':aﬂ“) Blcdtho 1l @orﬁgouﬂd Jﬁegﬁ.[:éged%@é(sq{y P\’::k@é ?le&ﬁing

represents an organi c counterion. Preferably, the
fegaiutl aof (1feor multan (dl4damaonyie qiledueed dawphaadt irBgrafented

al cohol conpound represented by the follow ng fornula
by 1y Kt howlearomyllachlat i de conpound represented by

t he Eollomﬁ formula (17): 10[Forrmula 16] 9F2 M

0- SLECERRHH $iwherein Mrepresents Li, Na or K

[ Formul a ﬂ?];@ 01(Xn Y 15 wherein X represents a

”DnQFVCkiQSQkbeLVE%Q|iC hydr ocar bon group having 3 to
30 car bon Stons, Wil e at |east one or

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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nore hydrogen atons on the nonocyclic or polycyclic
hydr ocar bon group nay 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 substituted
with an ether group, an ester group, a carbonyl group,
an acetal group, an epoxy group, a nitrile group or an
al dehyde group, or by a perfluoroal kyl group having 1
to 4 carbon atons, a - 8_-ghydroxyal kyl group having
1 to 10 carbon atons or a cyano group; Y represents a
phenyl group, a naphthyl group, an anthryl group, a
hpfenaik ey AE0WRvidgl huarEnyd g5 oup, og\t(ﬂnsﬁycgren cyano
group, while one or nofe hydrogen atons on these
grougs Yayepeeswhss i hUR@nhY anew, MOr gaPRIA! Sgroup, an
sel ected fromthe group consisting of -0-Y1, -CO Y2,
apthekyirogpeup bhaspary-hrenyl6 gcanbonaaf bosseran akkoxyor a
roup having 1 to 6 carbon atons, a perfl uoroal kyl
p&% HE0TRyg YDES 4 OB&r HOh HBESfs hYALPeeh| wéesal koxythese

[ 1.t0.4 b t 10 hydr oxyal k
BLUPLPUha0 il8: A.ERIDO0 SO, ud0 YRR Kl v

group Vi ng car

£ 0ROy | o BEQIPC B & ; group; and ¥i a c
independ%nfﬁg ?epreséﬁ?ag%.aﬁﬁiﬁJgrg%b¥%bv$%g§%kf% %rouP

heaoairRon at®ns. cRreder afdns, tde al kehpl geamaRdngf 1 to 6
formula (16) can be 15 produced by dissolving an ester
cagmyo afdusepraseat Bdichyatlhglf gircow ngviiagmil o 18) carbon
an al coholic solvent, and then addi ng a reduci ng agent
T Spwids 8T F FoP ARA & Org] 9oPEB WRvigg COR§o 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 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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8 20 wherein R19 represents one selected fromthe
group consi sting of hydrogen, nethyl, trifluoronethyl,
trichloromethyl, tribronmomethyl and triiodonethyl; and
Mrepresents Li, Naor K - 9 - there is provided a
chemcally anplified resist conposition conprising the
acid generator according to the present invention. The
acid generator according to the present invention 5
has an advantage of having @ characteristic that the
diffusion rate of acid, the distance of diffusion, the
acidity, and the transmssibility at the tinme of using

tﬁﬁké”f%|ﬁﬁﬂuidﬁ%uQFQ&%%HCQ?l?pQﬁﬁpiffgéﬂQ@%g%%tE@#%ggigxon

i ntroduci ng an ani on group ctontalning an e
conmng.sihQ BRhEF LESCROBREON&F T PBAMENGS, FiGe loissént
~1H NWR spectrum of a conpound produced according ?o an
igisddioment of the present invention; FIG 2 is a

1H NMR spectrum of a compound produced 15 according to

anot RBr 2EhHodiSRERELEF BRECHRBR®NEC| Menpirenent| tnvant son

1H NVR trumo canpound oduced ,according to
lug%otr%ra&ﬁ%%ﬁ?ﬁ%nto%fqFﬁ%nﬁre§engﬁ?FﬁﬁﬁﬁQ%§ﬁﬁcFlE?aﬁ j ghe

& : trymof.a C ou uc ) i.ng to
dlar%{é“higg{R e%i r?gnt Q%%@’t hg@gr eggsnt?gn?c%veﬁ? [ %sr:ll;cﬁri]%ﬁfjg’ Sthe

adisiiay] HaNMR apect ranBrafs sabe0ppuRd RhEAuged GCQ[AiNg 4y
to anot her enbodi nent of the present invention; FIG™ 6

Anfs gl ipHNVR speet r wmnof ke campawndipeetiicedontrolled by

introducing an anion group containing an aromatic ring.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a H-NMR spectrum of a compound produced
according to an embodiment of the present invention:

FIG. 2 is a ‘H-NMR spectrum of a compound produced
according to another embodiment of the present invention;

FIG. 3 is a 'H-NMR spectrum of a compound produced
according to another embodiment of the present invention:

FIG. 4 is a 'H-NMR spectrum of a compound produced
according to another embodiment of the present invention;

FIG. 5 is a H-NMR spectrum of a compound produced
according to another embodiment of the present invention;

FIG. 6 is a H-NMR spectrum of a compound produced
according to another embodiment of the present invention;

FIG, 7 is a IH-NMR spectrum of a compound produced

according to another embodiment of the present invention:
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according to anot her enbodi nent of the present
invention; FIG 7 is a 1H NWR spectrum of a conpound
produced 25 accordi ng to anot her enbodi ment of the
present invention; - 10 - FIG 8 is a 1H NVR spectrum
of a conpound produced according to another enbodi nent
of the present invention; FIG 9 is a 1H NMR spectrum
of a conpound produced accordi ng to anot her enbodi nment
of the present invention_ 5fIG 10 is a 1H NWR
spectrum of a conpound produced accordi ng to anot her
enbodi nrent of the present invention; FIG 11 is a

1H MR spectgum Owaglﬁ?WéMUW ogpiced ?@\gg%{uﬂli'g]”%oic%uced

anot her enbodi ment he present | nven

adc®radidbt NVRusRedd ibehidecomround predeged nkntion;
accordi ng to anot her enbodi nent of the present

i NVBREi 09; £ Ga 13i-MyRa dgédNivRs pett runtafpaindonpoethded
produced according to another enbodi nent of the
aggrgdeny Favamthes; epbalinent o thy RKRsSpeciyvigmtdpna

Conpggpdlgr%gycglemNMR spectrum of 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; 15 FIG 15 is a 1H NWR spectrumof a
conmpound produced accordi ng to anot her enbodi nent of
the present invention; and FIG 16 is a 1H NWR
spectrum of a conmpound prodyced accordi ng to anot her
enbodi nent of the present invention. 20 DESCRI PTI ON OF
THE PREFERRED EMBCODI MENTS Herei nafter, the
present invention will be described in nore detail.
According to enmbodinents of the present invention, 25
there is provided an acid generator which is a
repuasgotatiby the f@tﬁms@m@wwl) he followi ng fornula (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

carq?Br -Xi -0-X2-, or a heteroatom selected from
t he group co S|st|ng of N, Sand F;, X1 and X2 each
|ndependently present an al kyl ene group having 1 to
10 carbon ato ents cycllc hydr ocar bon

group Rawi D at ntalnlng one
or nor/.\ aro (EN0) e hydrogen
atons on the r| g of the cycllc bon group may

be substituted™y one or nore nenbers selected from
the group consisting of -0-Y1, -CO Y2, an al kyl group
having 1 to 6 carbon atons, an al koxy group having 1

to 6 carbon atons, a perfluoroalkyl ghoup haV|ng lto
Wher@mr XdRPERseRts an ajefena.araus Ravipd gr atoms, 4 Xy~

ol 4R ol KA 1O ﬁﬁs'ﬁ@v'” %t;sims PF N,

S ca/@@OFgr)wpa nd1Xanea¥h Etﬁﬁ*ép'é”tﬁ?@ﬁﬂ?e%b)’eéeﬁﬂr QseRlkyBne

al kyl group having 1 to 6 carbon atons; n represents
gramip nhagig ofl 1to ai@ Asanbepr eakoms; ay oregmesents a cyclic

hwq%ggta@%on(grou | Fr{gefeErlea g CIfI C exaanA es of X one or

m%%&@?%éﬁﬁl%gwr% %rogﬁ%soon tt%"%:ng 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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- 12 - CH2CH2--CH2- 0- CH2 CH2CH2- .-CH2 CHr ... CH2CHr

.- CH(CH3), ' H( CH3) 2CH21- CH( CH2CH3) -, - CH(OCH3) -, - C

(CF3) (OCH3)-CH2-S-, -CH2-S-CH2-, -CHCH2-S-,
-CH2-S-CH2CH2- | -CH2 CH2- S -CH2- -CH2 CH2CH2- S
-CH2-S -CH2 CH2CH2 -1 -CH2 CH2-S- CH2CHR-, -CHR2

CH2CH2- S-CH2-, -CH (CH2) CH, -C (CH2CH2) - CH2CO-,

- CH2CH2C0-, -CH (CH3) CH2Q0-, -CH (OH)-C(OR) (CH3) -,
-CH (F)-r - CH(Br)-, -CH(Br,)CH(Br)-, -CH=CH,

-CH2CH CH, - CH=CHCH2- 1 - CH0-, -CHCH S-,
-CH=CHCO-, and the |ike, but the exanples of X ?re not

i nged 1@ he.fjm 0 these~ul10,_ )l es. A
C%%{é@oge'nor(ghaf@o% |dc£§f1§ng’s [)ti%YCf{ﬁg? u%gégpﬁenggﬁ%éz%z °
Cid-Ng, -gHnapfit-hal eor(ciNgecuagn avuhCAGENe-I i NG ®CHs) -, -

phenant hrene ring, a fluorene ring, a pyrene ring, and
C s} {PRE:) r efCépabt y, ~CHzrBYy Che- S et@LCEg 5, OMCHRES grHUR, -,
consi sting of groups of the following fornmulas (1-a)
~Gy CHa-9 e, ~QHa fHpGHar S-1- ¢EHe1SCH, CH:Gbef er@bl EHz~S~
ani o ie f .1 he sal fformJIaC%é may be an
C%ﬁgza'mﬁ%h%n%é‘zgé%ﬁ%ciﬁﬁ%rs r%ﬁ{(ggléh?%a’ by~ ¢ Q:IF?dI"I'ovVCH@C(y"
~AIRemAS (bl (bnl R doX XXX Jom) ~, ~C (OH) (CHs) =, -CH (F)-, -
CH(Br)~, -CH{Br)CH(Br)-, -CH=CH-, -CHy;CH=CH-, ~CH=CHCHy—~, -
CH=CH-0-~, ~CH=CH-S~, =~CH=CHCO-, and the 1like, but the
examples of X are not intended to be limited to these.
Examples of the one or more aromatic rings of Y include
a benzene ring, a naphthalene ring, an anthracene ring, a
phenanthrene ring, a fluorene ring, a pyrene ring, and the

like. bPreferably, Y may be selected from the group

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

©

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):



9 F2 H2 Or0 H2 "20--S-CC., - 00 1-Xi X1-XX
It seens that the acid generator of fornula (1) can
undergo i nprovenent in the diffusion rate of acid, the
di stance of diffusion, acidity, transparency and the
i ke, 5 when a hydrocarbon resulting in an anion in a
bul ky form a cyclic hydrocarbon having a | arge nunber
of carbon atoms, or an aromatic ring is introduced
into the nolecule of the acid generator. The
noi ety A represents an organi c counterion, and 10
according to an enbodi nent of the present invention,
Aﬁoié o 16 - cation depresgnted by the fgllow ng

Fa Hy

a
_bog géoﬂ%or (2B) old EB@'A@\ o-8-c-¢t J\©,0Me
5 o © 0 ©
" 1-i o 14
ey

3

Q FoH
1} 2 n F H2 F H2
__o~§—c—c\0,ﬂ\[::]\ -°—§*C_C‘o’u\[::j/F __o—{ez.—c:wc:\0 NO,
o) o o)
1-iv CF3 T-v 1-vi
o o OMe SMe
oL ) R Fat § ? Fatte
O Ne 0~§~C~C.. _0~8-C-C.
O 8 (o] (')I O
1-vii 1 -viii 1-ix
o) o) Q FH, © o]
Fo H 1l 2 O
- 6 \O OH 5 Q — n \O
1-x t-xi O i
o) o)
it FaHp
it FoHp o _O“ﬁ“‘C"‘C\OJ'k_
o-s-c~c. M )
! S 1xiv
O 4xii
o) o]
i FoHa
o-g-c-c. M _o Q@ Fary Q /[::]
- il JE - U
i o \[::j ~o-g-c-cl L~
1-xv o) :
1-xvi
O Fo H O
i My Fo H O
_4_ 2 1 FaHy
o g c C\OJK/S@ —'—C—c\0 s
1-xvii 1-xviii Q
OMe



Fel R2-S + R3 R5 R4 [Fornula 2B) Rei 1 R2-S + 5R4
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 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 independently represent a hydrogen
atom an al kyl group having,l _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
t hi ophenoxy group, a thioal koxy group having 1 to 1

carhen-Hatdns r an 1% alkoxyc nyl mtg_gg(izyo p

PR ar borP @ 6n ccor di ng t'o @Aothe
enﬁb@&gentCHﬁ# is a céihgﬁ represented by thgp
follomng formula (3A) or (3B): - 17 -
L2l Fa H Fa H
1-xxiv © 1-xxv ° 1-xxvi o)
? FaH, @ ¢ FaH § O ety
- O=8=C=C _0-§-C-C. _0-§-C-C,
: S DD L 2O
T-xxvii | RS 1-xxviii 1-xxix
& o
o

7
(.;):
;o
x O
= s
o]
O~
i
?
_AO:({J:O
i
g o
< 02F
Q
Q
I
@
o:cg::o
¥ om
: i
2 PF
(o]
(o]

Q FaHy, @ ‘
Q FoH, Q O FyH, © momﬁv—c—c\o,ﬂ\/o
_O-5~C-C., _0-5—-C-C., O
8 Q O b O faxxxviii
1-xx0vi 1-xxxvii

o]

F2 Hg Fa H £
_o-8~c-C. _o-5-c-c’ OO _o-s—cc M o
O Lo TG
1% 1-X0XXi

1-Xxxix
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[Formula 3A] R6 I+ R7 14 RO [Forrmula 3B] 5 wherein R6
and RO each i ndependently represent an al kyl group
having 1 to 12 carbon atons, an allyl group having 2
to 12 carbon 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 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
ors anual goxyear bonyl nmet hoxy gra

- nsck)h a speci fieal,ly, ot he=al kyl group anmong the
s@b§t | fue may be_exgrplcfied- by et hyl, ethyl,
propyT [ opyl, n-batyl..phenyl exyl, octyl, or
t he I|ke - 18 - the al koxy group may be

exenplified by methoxy, ethoxy, propoxy, butoxy,
hexyl oxy, octyl oxy, or the |ike. The conpounds
of,the fgrnula (2A) and formyla (2B) may be nore

ef? cdl | y conpounds I Bfiesient ed Y the fol | owi ng
~5fdr mul%s 0 (2-¥x 2

1-xxxxly

o}

XXXV

Q Faby 9 ‘ Q E t
~0-8-C~C Fz H2 _G- S c-C
S SRS & R
—XXXXVi o 1-xxxxviii
1-xxxxvii O

o) o
o o) o] o} 2 FoHy
FaH Fo Mo
o-§-c¢c ‘ _0-§— cwc ~0-§-C-Coy
) 6 I 6 O‘O °
X XAKIX 1-XXXXX 1-XXX%Xi ‘ o

g :

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

lv 2-vii2-viii Br 2-1x2-xi2-xii - 19 -
i 2-xv2-xvl 2-xiv 2- XVW2- x| x2- xx

- 16 -

cation represented by the following formula (2A) or (2B):
[Formula 2A)

R1
RZ“S+

R
Nes
Rq

[Formula 2B)

R1
|Q2‘“S'+
R
Rg—— P \
Rs
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 or 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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15

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 (40) el _formula (40): [Formula
4A] Rio B R14

[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



Ri3 [Formula 4B] 110 R11-S B R14 R 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 hydrogen atom an alkyl
group having 1 to 12 carbon atons, a hal ogen atom an
al koxy group having 1 to 12 carbon atons, an aryl
0 [ t r f a no
cE QUARY, DB R oned r HOMEOTS a7 AP HDLBBIENOK
pﬁwpdmy-a%&@&x?ﬁfﬁ&ﬂMxﬁ@ih@&!ygéﬂwpcﬁﬁ%h@gllkéo 6 carbon
atons; and B represents any one of the follow ng
forﬁhbaCQEPOtmdéomfnmma(ﬂé@muthHEGnnnha Sprmula (2B) may

be more specifically compounds represented by the following

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

»n

%
%

24 2-ii 2v

e

OCH; o

070

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



io

9 F2 H2 0-8-0 C0 8 [Fornula 6] 9 F2 H2 0 SCCO 0
[Formula 7] Oc F2 H2 0-S-C-C-0 208 [Formula 8] - 22 -

I, Q oL \xf(
2xii ZJ\O7< 2w

-0} O} @

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



OF2 2 0 0 -S -GCO H
0-S-0-0-0 8 [Formul a 11]

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

[Formula 4A]

R1o
Riy1—S*B-
h R
//<%54 12
R14
Ris
[Formula 4RB]
Rio
Ry4—S*"B-
ANV

IQ 4 :
1 I = X

Ri3

[Formula 4C]

{Formuia 4D]
Ris
|*B-

AN

la ’
1? I / x
Ri1e

Rig

0 [Formula 10] 9 F2 H2
10[ Formul a 13]

- 20 -

formula

(4C)

or formula (4D):
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The present invention also provides a nethod for
produci ng the acid generator represented by the

formula (1). Herei nafter, the nmethod for
produci ng the acid 15 generator represented by formul a
(1) of the invention will 23 be descri bed. The

conpound for fornula (1) can be produced by a reaction

between a salt represented by the follow ng fornula

(14) and a conpound reprQ§%§tgd by the foll ow ng

formula 5 (15): 5 [Formula™I4 ] OkiO Il M- 0 SCCO

0' n wherein X represents an al kyl group haying 1 to

.ar 0 1-0- X2-. el ected

s R gr st Soal <G ‘SHERERe TS BAFHatkE i
geAgh Haidegendent [y repiRsentoal, abkyhLene: 9584, "B 19 -

1 to 10 carbon atons; Y represents a cyclic
thyt? ocarbon group hayprgfbudolkytardrenpat@aringnd to 12

containing one or nore aromatic rings, while one or
CRHE BFarSgen RewIEl GIFaupe ori pY ®fvi raspchipying 5 to 20
%%grocgrbon group may be substituted by one 15 or nore
“AetePS“%8{ ected from the group consisting of -0-Yi,

- Y2, an al kyl group hagvin tQ 6 carhon .atons. .an

afﬁ%%? g?%ﬁp E%Vind%f’toag C%Péonagioﬁgfga 1Hcl@BBhadtk 1y
refielskerer Qalh M r Ge@U thay, Ngh 1aiRyd GRSBONHAL NS, 18 t0 12

per fl uor oal koxy group haying 1 to 4 carbon atons, a
cadnpdmnoxryahky| a il dma\utog, 1ahoabkear kooudt AB%ing 1 to 12

hal ogen atom a hydroxyl group and a cyano group; Y1

caghgny2temeh an aryl group having 5 to 20 carbon atoms, a
thiophenoxy group, a thiocalkoxy group having 1 to 12 carbon
atoms, or an alkoxycarbonylmethoxy group having 1 to 6
carbon atoms; and

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

[Formula 5]

Q FaHy O
O*ﬁ”C“C‘O

0

[Formula 6]

[Formula 8]
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20 i ndependently represent an al kyl group having 1 to
6 carbon atons; Mrepresents Li, Na or K; and n
represents an integer of 1, - 24 - [Fornula 15] A+Z-
wherein 2 represents OSO2CF3, 0S02C4F9, 0S02C8F17, N
(CF3) 2, N (C2Fs)2, N(C4F9)2, C(CF3)3, C (C2F5)3r C
(C4F9)3/ Fr C, Br, |, 5 BF4, ASF6or PF6; and At
represents an organi c counterion. According to
an enbodi nent of the prese? invention, the acid
generator of the fornula ( % of the invention can be
produced by reacting the salt of fornmula (14) and the

conmpoy nd of éor o.15) at a tenperature of O to

100 fb*bg | vent formed by mixing water with
% i°%cYs0 such as di chl oronet hane, chl orof orm

cr di hIoroethane Preferably, the anount of use

of f{Hermala df fornula (14) is about 1 nole to 2 noles
per nole of the conpound of 15 fornula (15). If the
obtaloe altoof formula (14) is solid, the salt is

puroL e@ regsgystallization nethod, or a

sol i djfi catl on tSI ng a mxture of a good

sol vent and a poor ent for the salt. If the salt
of formula (14) is oil, the salt may be purified by

ext [ 8&thom Al ] concentratlon 20 The salt of formula

(14) gan als e produced by reacting an al coho
3@2%F fﬁ;ﬂq ollowing fornula (16) with a carbonyl
cm

he following formula (17):
[For | a 16] - 2

[Formula 11]

D FaH, @
O

{Formula 12)

‘.?HO
Jer -0
O

[Formula 13)

QF Ho 9
o3 2, '
° Y,

The present invention also provides a method for

producing the acid generator represented by the formula (1).

Hereinafter, the method for producing the acid

generatoxr represented by formula (1) of the invention will
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M 0-s-c-cH20H wherein Mrepresents Li, Na or K

[Formula 17] 0 C 11 (vv " n ' 5 wherein X represents

a nmonocyclic or polycyclic hydrocarbon group having 3

to 30 carbon atons, while at |east one or nore

hydr ogen atons on the nonocyglic or polycyclic

hydr ocar bon group nay be substituted by an al kyl or

al koxy group having 1 to 10 carbon atons, the al kyl or

al koxy group 10 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
beaflesaniped. gr oup, or by a perfluoroal kyl group having 1

to carbon at , .a hydroxyal kyl group, having 1 to 10

car bBTF GOBRRILE Ta FaRip (5 Garb i Prédiat @ Brfegction between

: r

2 BRERpreReReBiuRIRIoONNg REMLR: (PD ST 4 ¥t Brpfesented
bygtheufoliowind foromda §r(16pr e hydrogen atoms on these rings

may be substituted by one or nore nenbers sel ected 20

fromthe group consisting of -0-Y1l, -CO Y2, an alkyl
gro i.n to 6 carbon atons, an al koxy group
havﬂﬁgnﬁﬁkbg% carbon atons, a perfluoroal kyl group
having 1 to 4 cgbon at ons, a&erfl uor oal koxy group

1 2

havi ng 1_to 4 ¢ boF:rZat}qgs, “ / \
M™ O-8S—-C-C-0O XY
I \"/n

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

20

- 26 - hydroxyal kyl group having 1 to 6 carbon atons,
a hal ogen atom a hydroxyl group and a cyano group;
and Y1 and Y2 each independently represent an al kyl
group having 1 to 6 carbon atons. 5Specifically,
according to the nmethod involving such reaction,
generally the al cohol of fornmula (16) and the carbonyl
chloride of forrmula (17) are dissolved in a reaction
sol vent such as dichl oromethane, chloroform
di chl or oet hane, acetonitrile or toluene at a
tenperature of 10 0 to 100C, and then a basic catal yst
suchragnhih etdyl am ne, diethyl am ne, pyridine or
di et hyl i sopropyl amne is added in an anmount of about 1
nol e'to 2 noles per nole of the al cohol of fornula
(16). N, N-di net hyl am nopyri dine can al so be used as a
wfc%nedlwsﬁ ¥ep mvearmsund S@iCFabouts@CIF ol @0,terQ, 5 nlms,,
per nole of the al cohol of fornula (16). The
N%ﬁngml N:%@l}mdchFﬁ)@rrmﬂ(&zFie) &dR«Be spr Bdu€dd By, I,
§QFV|ng n est ound represented by the
X1 TOb RGP ATmars {18)PHA SR &l DRI 6o PYBATS ™ ot

t heﬂcéggéiﬂgg atBe%%Cl %o@%%htdroofp%k%e ﬁg%%l [ Wn@er}ts%on,

0 wher ei f epresen

thyﬂhd%ﬂ Qﬁh@&aﬁb@”bEthgrQ@@mQQQS|§$'89 Qﬁehygééﬁﬁgbn can
met hyl, trifluoromethyl, trlchloronethyl

bet rpszCbmmbtkbnyl ramdtlrrg mld@nehhayl pfarfd:rwhnspr(esentaslduthe
Na or - 27 - To descri be the nethod for
coﬁP@b‘ﬂél i twﬁaﬂ@ohbf!&ofaff oEmieapereyuneref 0 to 100°C,
ecifical an_ester conmpqund such as that

usrl Br ederit éLH)égfi HEMeGr N a "EEE1 Y Fadisds o Vel @8 mrganic
so3vBhEONol L0l vall SUghas, LELLARNAY of ulan, geLaanol .o,
15:

et hanol or propanol, en I'nanfice
dicedyebaghagent such as sodlun1borohydr|de (NaBH4) is
slowy added dropwi se. When the dropwi se addition is
conpteteathblivhe greactricaman od utee i 8£Stther ed1f-oroabadtmd a
hours in an oil bath at 60C,
(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]
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10 and then the reaction mxture is quenched wth

distilled water, followed by renoval of the solvent.

The reaction m xture having renoved of the solvent is

di ssolved again in distilled water, and then the

solution is acidified using concentrated hydrochloric

acid until the pH value reaches 5 15 to 6. The

resulting mxture liquid is concentrated, and then

net hanol is added to make the _mixture in a slurry

state. The slurry is filteréd, and the filtrate is

washed usi ng hexane, concentrated again, and

crystallizéhff omdi ethyl ether. The crystals are

fil &eq)aﬂd{éibggﬁ%q yield the 20 desired al cohol,

such as thg conpo of fornmula (16). As for the

reduci ng aé%nt, ['ithium al um num hydride (Li AlH4),
wiBHS:{THH, rhaBHlerAlCI3, NaBb#-%i C1 and Li A1(OMe) 3 can

al so be used, in addition to sodi um borohydride, and

t hed€osgehd slay be used individually al one or as

nixtur%§. 25The acid generator according to the

presenti rnyention - 28 - has a characteristic that

t he'di d&i@ﬁ rate of acid, the distance of diffusion,

acidity and transmissibility at the tine of using an
wH¥de il Ghire3QUEERt§aR RBNERPPEORY | &t 8l cQRLER! hed r-B¥arbon

i ntroduci ng an ani on group containing an 5 arofmatic
grdupg hatiogt e v®l 80ulcarbbnt hecae| dwgener ator.eakiiUsine or

the acid generator is suitable for the use in
nagifenilemtogeanpkicbined pasi shecomposcytbhs. or pFhegcyclic

(ggfeng i nvention also provides a chenmically anplified
hYESCEEPEBNEESTR | BAY cBfit APRPRYTHIRS &t Plyehbfal orr 181 koxy

ording to t resent inventigon. The.chem_ call

g%ﬁ% %gzvgggrgs?ésqswgocr?ﬁg)&nt iagﬁmﬁ’ayﬁéﬁ saolh(cy ntai ﬁ,ﬁﬁ?ﬁy group

beAGY Lir@iok@:it Ree@ChH 98PEE AL AeAGLAAI NG 10, dN 8 oup, an

i nvention, various conventionally used additives such

esARIPA YRS, S, a ethtmenge supps essantgetRaSicecagdi tanvesoxy
def oam ng agents, surfactants, 15 acid diffusion

greouy r of | imigradent sra@nd adhesnhvenldetiydeangrsnl,veptts.by a
The present_invention will be specifically described
PafiittHOF8f bk ehc ed TR hd'd6i%w 'ng By nthesFatiStanpt esisand a
anpl es. , However, the present .invention_ is not
3T PBRAGt 00 hen T o 6 LRe B 89Hy RAETS BXarfpl GG
gfyyg;Exanples. Synt hesi s Exanple 1
Benzoi caci d2, 2-di fl uor o- 2- sul f oet hyl ester

di phemdpmisByt phenykbsuhioni g8l t & 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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<1> 83 g of difluorosul foacetic acid ethyl ester
sodium 25 salt was dissolved in 160 m of nethanol and
1.2 L of - 29 - tetrahydrofuran (THF) in an ice
bath, and 44 g of sodi um borohydride (NaBHO was sl owy
added dropwi se. After the dropw se addition, the ice
bath was renoved, and the m xture was heated and
stirred for about 4 hours at 60C. After the 5
reaction, the reaction mxture was quenched wth
distilled water, and then the solvent was renoved. The
crude reaction m xture was di ssolved again in

{,SLI | r aci di fLed wi n rat ed
B e M
atf@sulat inR@rBkYl UG BoUBSa k@ NC elahat gdoudd &g $.heRd v, each

nmet hanol was added to obtain a slurry. The slurry was
irfddaeadedtip repoyesror ganiad ksal thepuandatrheg fi | t¢ af ecawison

washed two tinmes with hexane. The net hanol |ayer was
at¢@@ifcentrated again, and then was crystallized from

di eéhgl,gther. White solids obtained by filtering the
cr yEPEFEE et e Y15 AFFREFINY atvaltiim™adictht iR igang gsuch
iel.d 959 i fl 0 et han f.ani ci
rso&?ﬁﬂn’sa ne%éngtg?%e%&%‘ﬁ‘?sf?ucf%%“%f ﬁ‘w@ gnd the
coaiyned-RIQAUGE ViBs Gopbiiged by) 1HNNR (1E:NMR.§ D2) : 4
d (ppm 4.18 (t, 2H) 20[ Reaction Schenme 1] - 30 -
rekendoyl chlleende vere dissol abchlidrole@niahe pf chloroform,
di chl oroethane, and the solution was stirred at
digiBcspethanper ateitenitililg of tteleehy| ani Retamsesdtomey of
added dropw se at amhient tenperature, and then the

O r@actilon t Bifpetiittirie Rags i igFetdtd B antsiréfthytanine,
A STEHALE. Bk LT SIS RNYES LB, a0 o0, Mt 8

was - “Sstirre ours.

arf @aeLhoNert s teactinn $gl yept) vas,d.enmvedoraffe ei fWlnon
ether was added to forma slurry. The slurry was

off ifictraed, (aayd. t heNidienetasi duennBs washedadOzUsd N used
distilled water and ethyl ether, and dried in a
asvac e LYhts, inlab gndyielaf #hob¥ Ogfl moles to 0.5 moles
benzoyl oxymnet hyl di f | uor osui foni ¢ aci d sodi um sal t
PalPhg af sthectlificddoas o§hewy i t(RE) ol | owi ng reacti on
sch meazL \8s obt ai ned ggd t he strli%ture 0
y

h
pr oduct? Wad Cort T FrEi oy 151HNIR ((Sde P etlyfoduced by
di]s,éb%éh T Iyétseli] f@&%ﬁﬁh@&,}efgr%@%gltgha%@ar%e following

formula (18) in an alcoholic solvent, and then adding a
reducing agent dropwise:
{Formula 18]
0] F, &
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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tetramethylsilane): d (ppm, 4.80 (t, 2H), 7.54-7.90
(m 3H), 8.00 (d, 2H) [Reaction Schene 2] <3>
4 g of the benzoyl oxynet hyl di fl uorosul fonic acid
sodi um salt produced as described in <2> and 4.22 ¢
of di phenyl net hyl phenyl sul f oni um

trifluoronethanesul fonic acid - 31 - sodiumsalt
were dissolved in 40 m of dichl oronethane and 40 ni
of water, and the m xture _stirred vigorously for 3

hours to carry out a two-layer reaction. After

conpletion of the stirring, a small portion of the
xorganic layer was 5 renoved, and the progress of the

reaction was confirmed by 19F-NVR. Wen the reaction

vas Teongd £idthe tie: ohgabE rayerr MamcGak! aledat M1 of

the sol vent was renoved. The residue wasS washed usi ng
felirmhlaor 0@t hanee whechficald ygoadh seswent compthriRExang, as

which is a poor solvent. The sol vent was renoved, 10
Chad ¥PRCT588itede adher ifsdmunder(18édacedipresved eusng an

a bOtiT_aOiChr}ﬁsﬁéllg_géj_ce%%cfk?géesﬁﬁﬂ%frégg/g?g%grgg dmethanol, ethanol

ofi Mgfﬂ, U%E&P@ﬁgé{' §H| glr?an%énl%\k]%\?R (;(rhreea%;[glrié t %{c.gm?f such

the product was confirned see
ad5'sadhiviR( odY e e d3 g nal st andan g: addeéil dropwise.

tetramethylsilane): d (ppm) 2.45 (s, 3H), 5 (t,

WigH)) , the42d7oPigem ddH)tiod. 1Qs(deoRp)efdBacttihen BeherEon
misxture is stirred for about 4 hours in an oil bath at 60°C,
and then the reaction mixture is gquenched with distilled
water, followed by removal of the solvent. The reaction
mixture having removed of the solvent is dissolved again in
distilled water, and then the solution is acidified using
concentrated hydrochloric acid until the pH wvalue reaches 5
te 6. The resulting mixture liquid is concentrated, and
then methanol is added to make the mixture in a slurry state.
The slurry is filtered, and the filtrate is washed using
hexane, concentrated again, and crystallized from diethyl
ether. The crystals are filtered and dried to yield the
desired alcohol, such as the compound of formula (16).

As for the reducing agent, lithium aluminum hydride
(LiAlH4}, BH3~THF, NaBH4~A1Cl;, 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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CH3CH3 20Synt hesi s Exanple 2 <1> 10 g of the

di fl uor ohydr oxyet hanesul foni ¢ aci d sodi um sal t
produced in <1> of Synthesis Exanple 1, and 12.8 - 32
- g of 3-fluorobenzoyl chloride were dissolved in 150
m of dichl oroethane, and the solution was stirred at
anbi ent 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 &%xture was stirred for 2
hour s. After conpletlon of the reaction, the

hggagt 'c%grﬁel:(g?{]ét tl{ﬂm% f%%sefowl teth:o: e\évaagnacil,,{d the

ded to forma wry T uwy\ms

dwﬂhdeheoﬂ esi dees was mﬁ*&%ylgn@&t&%n%%ékﬂfﬂefw%ﬁ e

and et hyl ether, and dried in a vacuum to obtai'n
t i yioél dlﬁhgﬁ%anofzxﬁﬁfllmgmobeﬁn@bé adrd BeZ-approprlately
di fl uoro-2-sul foethyl ester sodiumsalt having a
crfiRdilgde BE showipdusinhe 4ol laoviong peacpi arrgehereg4.an

he product was confirmed by 1H NVR
&%gg%%égéﬁgéggngg %he é)lecule of the acid gené&ator Thus,

t%%%?%%jﬁﬁgbg?%g%%syy %Xll(g%,}i)gg Ig%gr(etrt@lael ﬁésaen 1%7c1?e1§37ca11y
arkgl : FAh &B@@gﬁl@csﬁp’%@%&%mél

The present invention also 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 controlling agents and adhesive aids, and
solvents.

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

Synthesis Example 1

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

<1> 83 g of difluorosulfoacetic acid ethyl ester sodium

salt was dissolved in 160 ml of methanol and 1.2 L of
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<2> 3.01 g of the 3-fluorobenzoic acid 2, 2-difluoro-2-
20 sul foethyl ester sodiumsalt produced in <1>

descri bed above, and 3 g of

di phenyl et hyl phenyl sul fonium trifl uor onet hanesul foni c
acid sodiumsalt were dissolved in 30 m of

di chl oronet hane and 30 ml of water, and the m xture -
33 - was stirred vigorously for 3 hours to carry out a
two-1 ayer reaction. Af.ter conpletion of the
stirring, a small portioﬁ'g the organic layer was
renoved, and the progress of the 5 reaction was

1 Wh h
étﬁgg@dg}?% 2 oy T hminoan ctidPEahy FRa 33 ot vl tu
bdIMMEG de Th@ =S dHQs V‘@‘io\ﬁ@§h%@d\é§' 053 IW&‘E!EOY OnELNaneg,,

whi ch is a good sol vent, and hexane, IS a poor

disglwiert adiheiso] vend iwas baE€ADWEE, réfskdd)e ahesiHenvas re
dri ed under 10 reduced pressure to obtain 3.53 g
wyyiteladeg0 2089t bfr8l for about 4 hours at 60°C. After the
f 1 ugr obenzoi caci d2, 2-di f | uor o- 2-sul f oet hyl est er
%C&H@ﬁw ﬁ@ﬁhﬁeﬁﬁéﬁyps GEEBAF fInt'848l AUTREhed r yeturdigfilled
ﬁgugk maéhcggﬂﬁeg ngﬁgtﬁﬁ%%Y%d( %%eFL%Ldg)reactlon

orof or mt
i ST O Sy
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 (Dz0): d (ppm) 4.18 (t, 2H)
[Reaction Scheme 1]
Q O
g /ﬂ\ NaBH4 9
NaO"i ¢~ “OMe - ABam™
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
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20<1> The reaction described in <2> of Synthesis
Exanple 1 was perfornmed under the sane conditions,
except that phenylacetyl chloride (10.8 nl) was used

i nstead of benzoyl - 34 - chloride as the reactant to
react with alcohol, and thus 7.6 (yield

46. 699 of phenyl acetyl oxynet hyl

di f 1 uor omet hanesul foni ¢ acid sodiumsalt as shown in
the follow ng reaction sche &2_6 was obt ai ned. The
structure of 5 the product s confirmed by 1H NWR
(see FIG. 5)

t |.st and :
b O LI e At L PO E N B ogoqphane,
addntﬁgﬂsiﬁﬁﬁﬂaﬂ Q%ss%hﬁgﬁeglaQEﬁ%B@egﬁot&ﬁégiaé%re 11 g
F2CIDCENaOD C 0 0 F2 10<2> The reaction described in

of&k3xmfetBynthese s w@anpl®wl ywaadped f ogrmadiigeder:t hembient
same conditions, except that the phenyl acetyl oxynet hyl
teRraGrE et ARk ethe o esicd isodt empeEturE2 WeF ghcreased
ﬁggced in <1> above was used instead of the
e

bﬁ%&yﬁ%WWEHQﬁ”FPuor%%uW?bﬁﬁctﬁﬁ?%F%ﬁﬂfeudﬂ§hl¥e¢?Flon
fl wggag%+#¥g&mfgw glHhenglnethylphenylsulfonlun1
tr| u

or onet hanesul T ofii ¢_act d sodiumsalt, and thus

3. Sngefyb&hﬂl&%oﬁlﬁoﬁftk@%&Q%N C+@gl geactlon solvent

2,2-di fluoro-2-sul foethyl ester
wedi phemytatit yrphetty) suktoat umnsakidas $hovm N 4 helurry.

foll owi ng reaction schene 7 was obtained. The
Thet refctumve wis 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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20 the product was confirnmed by 1H NVR (see FIG 6).
1H - NVR(chl or of orm c6, i nt er nal st andar d:
tetramethylsilane): d (ppm 2.45 (s, 3H), 3.71 (s,

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

<l1> The reaction described in <2> of Synthesis Exanple
1 was perfornmed under the same conditions, except that
4- 5 met hoxyphenyl acet yl (|§|10I‘I de (10 g) was used

i nstead of benzoyl chloridé~as the reactant to react
with alcohol, and thus 7.1 g (yield 59.4% of

s rgg{ nﬁ&y agetyh gxgn%h)élo di;f | uforé)m?lt hanesunfonl Cd
acl

umsat as shovvn nthefolovmn ireac

4@Qﬂer83f %Ja%;% ot i ned mlm%rét wgtg{frpéd mgfoh}@ugwdw 3
was confirmed by 1H NWR (see FIG

hchHNVR( diaret hybisw fraxi-deydb, Mhtcﬁﬁnﬁnl st antand: completion
tetramethylsilane): d (ppm 3.69 (s, 2H), 3.73 (s,

oif_),H;l’le 4$§5r3(:‘tqg,2|—q) , 5163187 paktiz) off. Plfe (drg@H)c layer was
r %gggii(gldsﬁggnﬁwgkress 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
3.2 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 (t, 2H),
7.42-7.90 {m, 17H), 8.10 (d, 2H)

{Reaction Scheme 3]

; @ o 0
< >-S+ 0S0,CFs QS* 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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9,S .-.0Et3N9 NaO g C OH + 15-/ F2CI CCENaOl1T2TO

<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

benzoyl oxymet hyl di f| uorosul.f.onic acid sodiumsalt in
the - 36 - reactlonmnthdl5ﬁenylnethylphenylsulfonlum
trifluoronethanesulfonlc acid sodiumsalt, and thus

30353%?%% zosvul ‘ﬁt%r‘ﬁ]d%etdl‘%éy@l%%ﬁ@&&t b§ ashdm of

uor o-

dimhenykrehay! phenytay! fm&%gal JafS &DQM&& 54t LRSient
follow ng reaction schene 9 was obtai ned. The

teaipeucttute . of 1He0Ppraducts wasi eanfiamird by sl INVR W s&gded
FIG 8). 1H NWVR(chl orof orm d3,i nternal standard:
digynitilsesi st Examplewts temperature, and then the reaction

temperature was raised to 60°C, at which temperature, the
reaction mixture was stirred for 2 hours.

After completion of the reaction, the reaction solvent
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 wvacuum,
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 o 0
I EtaN 1]
/S\ N F 3 F
2 DCE 0 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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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__\t;\; _10 was obtained. The
structure of the product confirmed by 1H NWR (see
FIG 9). - 37 -

| 6 | st and
tetraneld%yl Si g%éfﬁgxk?’? g hé&%;r‘?‘{a Saghl ar (’Cg?-layer

rofdsidh 93 (m 3H), 7.27 (m 2H) [React| on Scherre 10]
<2> The reaction described in <3> of Synthesis Exanple
1 wagtper faampidtindenrt hehes s raand, t idNsSmaBXCPpttidmator
t he phenoxyacetyl oxynet hyl difl uoronet hanesul fonic
t]a%i ¢rgsdiamlsalar (8266 rghopedduced | thelprobrSyat hdsi she
nple 5 above_10 was usgd i nstead of the

r%%ﬂ_z“cﬂﬂ okFhet iy titatorosulfriiiRe aditersobiitintgartiqm was
tion with diphen Imsthyl en Isulfo
C%rlr;kf%ﬁr %?gorrglt h Or@é&ﬁ?og actd’ Cgchquurﬁ\ésa gng%hﬁglvent
é‘s 3pertbdad el dnR2. r':_é@ldgfe RQQ”Q&X@&@ ool cglchloromethane,
,2-di fl uoro-2-sul foethyl ester
wldicphansylan@bbw sbenyhspla‘rmh@&hﬁal twl&lﬁcIShﬂéM’h ipdbdrhgolvent.

foll owi ng reaction schenme 11 was obtai ned. The
Thst r get vt ofias heeproddct ands teenfigmechebywdH BVRJ seeder

FIG 10).

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]

NaO ¢ 0 * @—s+_080201=3 @—s+ oS ™o F
O £, MC/H,0 : ~7 O F

2

CHs CHg
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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1H NVR( chl or of or m d3, i nt er nal st andar d:
tetranethylsilane): d (ppm 2.45 (s, 3H), 4.73 (s,

2H), 4.92 20(t, 2H), 6.82-7.91 (m 19H) [Reaction
Schene 11] <1> The reaction described in <2> of
Synt hesi s Exanple 1 was perforned under the sane
condi ti ons, except that 5 phenylthioacetyl chloride
(10.6 g) was used instead of benzoyl chloride as the
reactant to react with alcqhol, and thus 6.87 g (yield
54.1% of phenylthi oacetyl oxynet hyl

di fl uor onet hanesul fonic acid sodiumsalt as shown in

et 1 kgl 59"“&1?81% : 4r@N «3CHENE, 1g: Was, 1Rt E”GQIRJ 7.6

structure o e product was confirmed by

g (see FhGe1dl).  46.6%) of phenylacetyloxymethyl
1H NVR(di net hyl sul f oxi de-d6, i nt er nal st andar d:

ditfdtueamee hiyhséddfenicd {qply) s8d8@n ( $al2H)as 4sisdwr(t in  the
2H), 7.22-7.37 (m 5H) [Reaction Schene 12] <2> The

foldgpinenrdegeiebetriane<®> vafs Sirrepasils EXagmpdleructvgs of

formed under t ditions, that th
B ERFLRT oEo Iy REEnyY cit 1 Br SRBE HeRiEs o oni caci g

sodijunpsal t (2 RLQdUced. Lg <1> t.hesi )

Exanpl e 6 20(a 6ﬁg&b§useg%n§ é%ﬁofthgété%ﬁgl Standard:

tetramethylsilane): d (ppm) 4.58 (t, 3H), 7.21-7.38 {m, 5H)
[Reaction Scheme 6]

9 ) 0

SN i EtSN g /”\/@
NaO"nC” “OH  + R S

OF Na0"3 ¢ o

2 Cl 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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- 39 - benzoyl oxynet hyl di f1 uorosul fonic acid sodi um
salt in the reaction with

di phenyl nmet hyl phenyl sul foni um tri fl uor omet hanesul f oni c
acid sodiumsalt, and thus 3.41 g (yield 98% of
phenyl t hi oacetic acid 2, 2-difluoro-2- 5 suifoethyl
ester di phenyl net hyl phenyl sul fonium salt as shown in
the followi ng reaction scheme 13 was obtai ned. The
structure of the product mgﬁ}confirned by 1H NWR (see
FIG 12). 1H -NWVR(chl orof ormd3, i nternal st andar d:
10tetranethylsilane): d (ppm 2.46 (s, 3H), 4.81 (t,

2H), 7.18-7.72 (m 19 [ Reaction Schene 13
ChBC}B Qynt is Exa [

E@¢Jgfi 7 15<1> The reacti o o
das JAY o 2> Y theS|s Exanple 1 er orneqﬁ\/[:j
mﬂé; ?he sane CO%QQ?T s > &KECe pR,oif {Tﬁhﬁ% @ngf\o

chloride (12.2 m) sed i nstead’ of ben
chloride as the react to react with alc , and
thus 17 CHy CHs

Synthesis Example 4

<l> The reaction described in <2> of Synthesis Example
1 was performed under the same conditions, except that 4-
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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(yi el d93% of 1- napht hoyl oxynet hyl 20

di fl uor onet hanesul fonic acid sodiumsalt as shown in

the followi ng reaction schenme 14 was obtai ned. The

structure of the product was confirmed by 1H NWVR (see

FIG 13). - 40 -

1H NVR(di net hyl sul f oxi de-d6, i nt er nal st andar d:

tetramethylsilane): d (ppm 4.91 (t, 2H), 7.65 (m

3H), 8.13 (d, 1H), 8.24 (n562tb, 8.78 (d, 1H)

[ Reacti on Schene 14] O <2> The reaction

described in <3> of Synthesis Exanple 1 was perforned
.ot he same ¢gnditions, except

1-napﬁthoy|oxynethy| di fluoro fa

tSoddFomat hakds Gileddh cPrRduced,d <1z 1@, QYR RESLS 3,95 ¢
Exanpl e 7 above 10 was used instead of the

(yoenzioyd fo¥pretdiy | Ginfelciok oshit fipmicatae hgadiym-gakiudto-2-
t he reaction wth di phenyl net hyl phenyl sul f oni um

suylficethyl oaet danetriidrodaes hgabhenphah tflons uB. 8211y {yiwlakn

. 94.459% _of 1-naphthoic acid 2,2- difluoro-2-sulfoethyl

Iest8P df PHEW et FSAPHERY | S6PPBRI Un 185sARtad@edhown The

' faoll Qui_ng r i on _sche 15 s ebtajned Th
S%ﬁﬁ#&?ﬁﬁrgfogﬂkh%rﬁgogécﬁaﬁafggoﬁfp?ﬁg@ybﬁgfﬁkhﬁﬂ¥§b§TG'
gyFI G 14). 1H NMR(chl orof ormc6, i nt er nal st andard:

tetramethylsilane): d (ppm 2.43 (s, 31-1), 5.09 (t,

3H) JH-20R. 44- 7. 12 (Mo fof)-d;7. 86 (dintlddna18. 01 (gradddna:

8.34 (d, 1H), 8.90 (d, 1H)
tetramethylsilane): d (ppm) 2.42 (s, 3H), 3.64 (s, 2H), 3.77

kelhibnengapy oniun

(s, 3H}, 4.79 (t, 2H), 6.82 (d, 2E), 7.20 (d, 2H), 7.46 (d,
2H), 1.62-7.72 {(m, 12H)
[Reaction Scheme 9]

R
U< PN ST
g0 s S+ _ OSO,CF, <i>ms+oﬂﬁc/\0 =

2 — ].I: MC[HQO - 8] F2

Chy CH;

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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[ Reaction Schene 15] - 41 - Synt hesi s Exanple 8
<l1> The reaction described in <2> of Synthesis Exanple
1 was perfornmed under the same conditions, except that
4- 5 phenyl benzoyl chloride (17.7 m) was used instead
of benzoyl chloride as the reactant to react wth

al cohol, and thus 16 (yield 95.8% of

4- phenyl benzoyl oxymnet hyl difluoronethanesulfonic acid
sodiumsalt as shown in the follow ng reaction schene
16 was obtai ned. The structlré of 10 the product was
confirmed by 1HNWR (see FIG 15). 1

H Nwﬁi&!fllﬂ';t hy, d%%‘rltl ;8 isdel o‘% Id%t %‘T?”?'t St a d%‘nail 45- g.tf?dard

t et ramet hyl si Iane

téiardDnyliReaght pn $C 1652 155@? sz%sfe(%ct QR 5,03
descri bed in <3> of thesi s
(m, 3H), 7.27 (m, 2H)

[Reaction Scheme 10}

2

Q
= T /u\/O EtgN u
+
Na0~ i 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
t he 4-phenyl benzoyl oxynet hyl difl uoronmet 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 f1 uor osul foni ¢ 20

aci dsodi unsal ti nt hereactionwith - 42 -

di phenyl nmet hyl phenyl sul fonium tri fl uor omet hanesul f oni c
acid sodiumsalt,and thus 3,71 g(yield 85.7% of 4-
phenylben20|ca0|d2 2-di fl usfo- 2- sul f oet hyl est er

di phenyl net hyl phenyl sul fonium salt as shown in the
following 5 reaction hene 17 was obtai ned. The
sgguctq;e of the pro was confirmed @gng-NNR (see

FIEG_~18) . 0l | gr of or m d3, i nter arfdar d:§

Naf’@tFrz‘ aﬁg?\ﬁy ane) S( B 2. 4dls, @DS (U\’ \©
2H), 7.44-7774 (m 2 i), 8.15 (d, 21- 10[ﬁeact|o
Schenme 17] Synthesis BKanple 9 <1> e reaction
descri bed in <2> of Syht hesis Exanple 1 whs perforned

und% %ge sane conditions, except that 9- 15

ant F¥g cﬁlorlde (19.6 g) was used instead

9zg¥L ehl ﬂ% Lot TSR
aICOE ng g s e %&go % Syn%he51s Exanmple
1 9vaet hﬁé‘ﬁ%ﬁz&‘e@f ben&éﬁxyaﬁ%t h¥Jameg' fddﬁ@ QE@EQan%%legem ©hat
acid sodiumsalt as shown in the fol |OMAng reaction

plsclydneid8ceagl okihdionéde Theo 4 r gt uw@sOfused instead of
benzoyl chloride as the reactant to react with alcohol, and
thus 6.87 g (yield 54.1%) of phenylthiocacetyloxymethyl
diflucromethanesulfonic 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~ /“\/S 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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20 the product was confirnmed by 1H NWR

1H NVR(di net hyl sul f oxi de-d6, i nt er nal st andar d:
tetramethylsilane): d (ppm 5.18 (t, 2H), 7.62 (m

4H), 8.14 - 43 - (dd, 4H), 8.84 (s, 1H) [Reaction
Schene 18] <2> The reaction described in <3> of
Synthesis Exanple 5 1 was perforned under the sane
condi tions, except that the

9- ant hr acenecar bonyl oxynet hy/ di fl uoronet hanesul foni c
acid sodiumsalt (3.82 g) produced in <1> of Synthesis
Exanpl e 9 above was used instead of the

oAU ORKIRL DL B (4 HA AT B0 £o 80 doaofl i SRl | o ene

t he 10 on Wt enyl nmet hyl pheny Sul Toni u

ré4ddidsor omet hangsiyf oni ¢ aci dy3AEhYMheah §1 o 1108 % on i un
3.86 g (yield 85.69% of 9-anthracenecarboxylic¢ acid

t2i Zhudifomeohen@subidifiaet dwid esdédirum salt, and thus 3.41 g
di phenyl nmet hyl phenyl sul fonium salt as shown in the

(Yt ldw A3t eadtfi onPlseheidiPacabisc obegilded.2 , Phelif3uoro-2-
structure of the product was confjirned by 1H NWVR

ST NP G EOF 6T of e B3) | HCHH AN TR NI sale as shown

R L e A R P2 11 SO
stdflcture 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
i ; ; O O
IS\. N /I S 1]
NaO (l:') ‘('::2 () k/ @ + QS + 080, F; —— S+ Olﬁ\cf\o)k/s@

MC/H,0 -2 & F,

CHs CHy

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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- 44 - Synthesis Exanple 10 <1> 7 g of the
benzoic acid 2,2-difluoro-2-sul foethyl ester sodi um
salt produced in <2> of Synthesis Exanple 1, and 7 ¢
of di phenyl -t -but oxycar bonyl met hoxyphenyl sul f oni um 5
trifluoronmethanesul fonate salt were dissolved in 70 n
of dichloronmethane and 70 m of water, and the m xture
was stirred vigorously for 3 hours to performa
two-|ayer reaction. After_ggnpletion of the stirring,
a small portion of 10 the organic |ayer was renoved,
and the progress of the reaction was confirned by

192z When g K PAGT 00 WeSacomp! ehed,  {ne otganic

| ayer was collecte and the sol'vent was renove
teesinkte yhasl sashe ucsppﬂg di.ohl o¢ onpihang, 65\Ahin0h3ﬂ{55 aB 13
ood sol vent, and hexane, which is a poor sol vent
he ol fehf (ms TBnpeeds amd e resi due was dried
undi reduced pressure to obtain 8.5 g (yield 94% of
ben BFRCEIY SEergi £ lior o- 2- sul foet hyl est er
ghenyl-tbutoxycarbonylnethoxyphenylsulfonlun1sa|t
structure offthe product confirmed by 1H-NNR

Nda N NWR( chl orgefo 3.0 nternal standar d:
Jom) 1o (s, om
“7.77 (m 17H), 1(d ol

té?FanethyIS|Iane)

2H), 4.76 (t, 2H), 7.

[ Reacti on Schenme 20] Synthesis Exanple 11 <1> 8. 9 g

of the Penzotactdcind @ s2rdbbtiuano<2>sulff sehbibs BSt@fanple
sodlun1salt produced in <2> of Synthesis Exanple 1, 5
dﬁ@'Fﬁf@ﬂﬁméﬂpWQﬁ?FfKbéréﬁm@nypsﬁlfnmm&wnexcept that the

e s n S et e, L
saW%tQ@’6§ng tP?oghéé&rfnm@§>sgfr5%??%% pro S%ﬁPTOT above

hours to performa two-|ayer rea
waGonpé&d | amsekatiheost idHd ngen@o§f@4§mé%ﬂ§fd@@lQgrosulfonlc

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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the organic | ayer was renoved, and the progress of the
reacti on was confirnmed by 19F-NVR. Wen the reaction
was conpl eted, the organic |ayer was collected, and

t he solvent was renoved. The residue was washed using
di chl oronet hane, 15 which is a good solvent, and
hexane, which is a poor solvent. The solvent was
renoved, and the residue was dried under reduced
pressure to obtain 8.4 g (yield 92.5% of benzoic acid
2, 2-di f luor o- 2- sul f oet hyl ester
d|phenylfluorophenylsulfon|un1sa|t.The structure of

the 20 product was confirmed by 1HNVR - 46 -
tetranethyIS|Iane) d on) 4.82 (t, 2H), 7-7.77
17 8. 09 (d 'eaction Schenme_2 <Besino
S"‘_OSOQCF;; + , e /\
cycl 1] he n-2-y1- 3UHyer OQ cmr:;_cac
t butyl ester(herelna , abbrevi ated as

nethyladanantane acryl ate and y-butyrol act
¥n iglztmere gdded in a reaction vessel at a
nnla Te° JAPLe18 10 (33 parts: 33 parts: 33 parts)

?nd<@§ @h@ok¥g§£iﬁ@ %éﬁiye&eQB S o%'%?%@ﬁeehs Hxample

in an anount the total

1 resst peﬂfémmreu@dexv\htm@ 4RI §b§@mltdﬂs°n'et;{dé 4=
used as an initiator in a proportion of 4 nDI/bbase

phemytlhentoyal cinbdairdean@dunt of) t les L awrioreesd dhevenzoyl
resulting mxture was allowed to react for 16 hours at
chesEidaf eer tBenprest It ofo tirmqteadithonlcphdbx amred Weisas 16

added, t.o.the reaction solution to obtain a
9 preci pitFate, anﬁ%rﬁévpre0|ﬁftate HheRh Y IeGnERY ROyt

e S T et el 1 R SRt Her et A% dhe
fombeeHy are et I Rhealoyt 82200, MBS0t @Rt ructure 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 o~ cl EtaN E i
Nao’a‘gz OH + O — NaO’a“g:“o O
> C
<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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- 47 - <Preparation of resist, Exanples 1 to 3
and Conparative Exanple 1> Exanple 1: Preparation of
resi st 5100 parts by weight of the resin obtained in
Resin Synthesis Exanple 1, 4 parts by wei ght of
adamant ane- 1- carboxylic acid
2,2-di fluoro-2-sul foethyl ester
di phenyl et hyl phenyl sul f oni um salt produced in
Synthesis Exanple 1 as an acid generator, and 0.5
parts by weight of 10 tetramethyl ammoni um hydroxi de as
a basic additive were dissolved in 1,000 parts by
dﬂﬁ%éﬂﬂlﬂ%&h@ﬂﬁﬁ&%ﬁﬂgﬁﬂﬁdﬁﬁghzr%¥ ud%%%%% Qﬁég&%f%nlén acid
the solution was filtered throu rane
shraMinng falpgr e @icze @fud. 23 Rm tg) pq§p@1@ agf esiist .of  4-
15The obtained resist solution was applied on a
Phabsitheareiasi ngaaidpi nnép 2-andluried-anlfd6th§or 90ester
seconds to forma filmhaving a thickness of 0.20 Rm

HETNIMRERY P 9R e LERPd YRS 5 e a$flqﬂcfrF igx dhrefol beseing
er unerical aperture, of |ens; 78 and t
r?%gﬁg}xpoééée}]aer? i | ‘rinévvas 3200?{1%%4 Ty t?}é%t é&é’a\?tli‘i?)coforthe
pRRuReceadscSubseguent! Yo i (Jbmyyas fdevel oped for 40
seconds using a 2.38"w% - § aqueous sol ution of

t et FrrreMEhy | anmgBh ust By, fde, and; yas-washed apdindard:
dried to forma resist pattern. The

tederpgieopabsiianewi t H timpraqueous gel utdwon of.02 (t, 2H),
tetranethylannnnlun1hydrOX|de and t he adhesi veness of
7444575 1 of e YBsi $t 1pateler#t o a substrate were both

gooqﬁThe res I%tlon ¥?s 0.07 Rm and the sensitivity

@A

. O
- N o Q
NaQ " 1i~C™ ™0 i
©F O v Q_S * . OS0CFy oo S+ o’ns:‘c/\o
O : MCHO : “TOF, O

Synthesis Example 9

<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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Among the results of the current Exanple, in regard to
the line edge roughness (LER), the roughness of
pattern was observed for a 0.10-pm | i ne-and-space
(L/'S) pattern formed 10 after devel opnent, and the
extent of inprovenment in terns of LER was graded from
1to5 wile the pattern obtained froma Conparative
Exanpl e was graded 1 (a | arger nunber indicates better
LER). In regard to the sensitivity, the amunt of
exposure 15 which results in the formation of a
0.10-Rm | i ne-and-space (L/S) pattern with a line width
(&@d, L4l akten dsvelppment, was designated as the
opti mum anmount of exposure, and this optinmm anmount of
expasuaetivas Sawicdensed as the sensitivity. The
m ni mum pattern di gension resolved at this sensitivity
ZOPh%Was desi gnat ed 3 ?’he resol g%{%ﬁon. Exanpl es loto
NabPE-cPhefoacid gepe (PAG tai neg,l- \3'3;#[]{ Resi
Exafpl e 1-<3>, &y Exanphes 2- <2>g%dng Feynt hes
Exanpl e 3-<2> wer€ Fesj '
resin 25 produced in the Resin Synthesis Exanpl e

aboves affea,Basi fon -qd9 riaddisti ve. i the
m xt ures a/aé di ss%rl1 veeélf&’gclrrllb%féoc')L p<§r>t E%g;éy\%é}’i%ﬁ%so}flxample

1 prapypent: gleyc alndeet itle elh@r ReRLALEns ANGxdAN TNf the
solution was filtered through a nenbrane filter having
I-ansbracshgea gfory1dxymetThls, di AeusesicshafeEPOSéii®ONsadiq

indicated in the followng Table 1 (the parts are on
soRamnsidht (Bad?sy) weFedwtachiimedi1>Pedi tiywéheess stxample 9
ab%@t(éter ns were formed in the same nmanner as in_ Exanple

Y“and var'dts eval Udt§%ns wer é95&FRBrmed fotfthe  the

P e LS R0 A T

preSented | W. abl e
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]

0
9
G Fa O * S+ - OSOcha T T— S+ O,S\
MGIH,0 -9 F

CHa CH,
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(100parts by weight) G (partsby wei ght) *Base
(partsby wei ght) SenS|t|V|ty (mJ/ cnR) Resolution (nm
LER Exanple 1 Resin Syn.Ex.1 4.0 0.5 12 70 5

- 44 -

Synthesis Example 10

<1> 7 g of the benzoic acid 2,2-difluoro-2~sulfoethyl
ester sodium salt produced in <2> of Synthesis Example 1,
and 7 g of diphenyl-t-butoxycarbonylmethoxyphenylsulfonium
trifluoromethanesulfonate salt were dissolved in 70 ml of
dichloromethane and 70 ml of water, and the mixture was
stirred vigorously for 3 hours to perform a two-layer
reaction.

After completion of the stirring, a small portion of
the organic layer was removed, and the progress of the
reaction was confirmed by **F-NMR. When the reaction was
completed, the organic layer was collected, and the solvent
was removed. The residue was washed using dichloromethane,
which is a good solvent, and hexane, which is a poor solvent.
The solvent was removed, and the residue was dried under
reduced pressure to obtain 8.5 g (yield 94%) of benzoic acid
2,2-difluoro~2-sulfoethyl ester diphenyl-t-
butoxycarbonylmethoxyphenylsulfonium salt. The structure of
the product was confirmed by ‘H-NMR.

lH-NMR (chloroform-ds, internal standard:
tetramethylsilane): d {(ppm) 1.48 (s, 9H), 4.62 (s, 2H)Y, 4,76
(t, 2H), 7.17-7.77 {m, 17H), 8.11 (d, 2H)

[Reaction Scheme 20]
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Exanple 2 Resin Syn.Ex.1 4.0 0.5 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

- 45 -

o o » i
/S\
NaO™Ji ¢ o + @s +_ OSQ,CF3 ~——— S+ 580
Fa == MC/H,0 T OF,

SN SN

Synthesis Example 11

<1> 8.9 g of the benzoic acid 2,2-difluoro~2-sulfoethyl
ester sodium salt produced in <2> of Synthesis Example 1,
and 7 g of diphenylfluorophenylsulfonium
triflucromethanesulfonic acid sodium salt were dissolved in
70 ml of dichloromethane and 70 ml of water, and the mixture
was stirred vigorously for 3 hours to perform a two-layer
reaction.

After completion of the stirring, a small portion of
the organic layer was removed, and the progress of the
reaction was confirmed by 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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0.5 14 90 1 * Type of FAG used in Table 1
Exanpl e 1: Benzoic acid 2,2-difluoro-2-sulfoethyl
est er di phenyl fl uorophenyl sul fonium salt produced in
<3> of Synthesis 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 ygraq-2-sul foethyl ester
di phenyl net hyl phenyl sul foni um salt produced in <2> of
- 50 - Synthesis Exanple 3 Conparative Exanple 1:

e i phamyh syl £08) UM tiddh) atesbEyal usty ory resyl t7$] dher 7y,
substances of the present invention produced é

8.0t rl@jueHng an aromatic ring to the anion of photoacid
generators had |l ower diffusion rates of acid and
shorlRepcHien divdeseoflHi f f usi on as conpared to

conventi onal photoaci enerators such as tr flates
adnonaflates whi | intaining simlar amltlesto
t S A

t aci dj ty of tri 10 Thus, the s
Naﬁ’hse 6\0 app @ \t cOBRAFacterist |
rea 3 zati B Of finer o patternycmﬁhe s s
exhi bi ted nmuch betterl pérformnce fron1the
LER and resol ution thah the conventional triYlate type

agents, as can be seen’ fromthe table above.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.



10

15

20

15 The introduction of aromatic rings to the anion did
not cause any particularly problemin the transparency
upon irradiation with |ight. 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 20 exert any influence on the
transparency, and that the diffusion rate and the

di stance of diffusion of,ag@dmcan be controlled by the
size of the aromatic ring, thus show ng features that
make the photoacid generators of the present invention
di stipctive e

d ai isrator represented by the
follo 8 (I): [HorPula 1] 9 F2 H2(1? A+C CO
(X)n Y whe H esents an al kyl ene group having 1
to 10 cardon at %%3;;2-, or a heteroat om

sel ected frgmth up’comsi sting of nitrogen (N)

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

i ndepen y represent an al kyl ene group having 1 to

10 carbonr atons; Y represents a cyclic hydrocarbon

gr Ok 4onsl caLb ng_cqnt.aj;nj one. .

or ﬁgﬁe af§%§?]%%r%%829£hﬁg¥€§é¥€% grqﬁogegﬁngé%kﬁ#gilve
Exampl® 0R the ring of the cyclic hydrocarbon group may

be substituted by one or nore nmenbers sel ected from

t heExpumie don®irspangtiodn -«F ¥bsistCO Y2, an al kyl group

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

t o $°CaPBshs atvhsvebelper PEudival kysingr ebpabasd ngnl Repin

SYRAFROR aEORRPLA Hyir bxySTAGH BFolis R0 (i 1opgngntane -

ca?@Bngi@tonB’igi@alogeg ?iég@l nggtgé %ogﬁgﬁp andé%%$r

cyano group; and Y2 each i'ndépendéntTy Tepresent

dighkyl1@s0up haviigulrbQi Gn CatbDan 0Bl I ERr e8I sis
an integer of 1; and At represents an organic

Exenmpih¢eli en; anS52cid gewbesedn, tied ani PnpLrWILE Wwellghtthe £

formula (1) is selected fromthe group consisting of
tegranpsh ylapresdnred hipgr ohiedd oldowieng beeinul agd{divwd | were
d,to il-mi), 1-xiv) to (1-vai)}1(1-xxi) to

LRRORUFT i )P (e W& IPATES- xR%viNGTINEL- K xWroRy lene  glycol
mek o XXX e (s 1), 1- XXXXI.11). %F rul as, 1-vii

toyj{- XI ﬁr “'For rfulaa{l?q%-h% vsoiiéltif)g%v}“? ]Jg)lf%{emad ]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 11C0°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$%
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[Formulas 1-xxi to 1-xxiii] [Fornula 9 F2 H2 orccO
1-xxxv 1 -xxxv] 0 "JL/--\ "1 53 [Formula 1-xxxvii]

- 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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0 F2H2 0 O 1-xxxvii [Formula 1-xxxviii] 9 F2 H2
0-S-CC., 1-xxxvilii [Formula 1-xxxx] O HO Il F2 2
I xxxx [Fornmula 1-xxxxi]
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additive. Each of the mixtures was dissolved in 1,000 parts
by weight of propylene glycol methyl ether acetate, and then
the solution was filtered through a membrane filter having a
pore size of 0.2 um, Thus, the resist compositions
indicated in the following Table 1 (the parts are on the
weilght basis) were obtained. Positive resist patterns were
formed in the same manner as in Example 1, and various
evaluations were performed for the resulting resist patterns.

The evaluation results are presented in Table 1 below.

[Table 1}

Resin "PAG "Base Sensitivity |Resolution JLER
{100 parts|(parts by|{parts by|(nd/cn?) {nm)
by welght) |weight) weight)

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

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

Example 3 |Resin 4,0 0.3 12 70 3
Syn.EBx. 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~Fluorobenzoic acid 2,2-difluoro-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

[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): [Formula 2A] [ Formul a 22] Fi R2- S
+ R5, R3 Ry

Synthesis Example 3

Comparative Example 1: Triphenylsulfonium triflate

[Evaluation results]

The substances of the present invention produced by
introducing an aromatic ring to the anion of photoacid
generators had lower diffusion rates of acid and shorter
distances of diffusion as compared to conventional photoacid
generators such as triflates and nonaflates, while
maintaining similar acidities to the acidity of triflates.
Thus, the substances were found to have appropriate
characteristics for the realization of finer L/S patterns,
The substances also exhibited much better performance from
the aspects of LER and resolution than the conventional
triflate type agents, as can be seen from the table above.
The introduction of aromatic rings to the anion did not
cause any particularly problem 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.



wherein R1 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 perfluoroal kyl

group having 1 to 12 carbon atons, a benzyl group or

an aryl group having 5 to 28 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 1 to 12 carbon

Al 9fks: O an al koxycar bonyl met hoxy group having 1 to 6

atonms. 55 3. The acid generator according

to claim1, wherein the noiety A+ is a cation

represented by the following formula (3A) or formula |

(3B§: [*For fitH 39&Tn%aWrR7rgq%%ﬁm£ By 1theRgollowing

wherein RP) and RO each independently represent an

al kyl group haying 1 to 12 carbon atons, an allyl

gr obpohaviagl? to 12 carbon atons, a perfl uoroal kyl

group haying 1 to 12 carbon atons, a benzyl group or

an aryl group having 5 to 20 carbon atons; and R7 and

R8 each i Kde qqgntl represent a hydrogen atom an

al kyy +g E?Mb ) x1@.garbon atoms, a hal ogen

atom an al koxy group Hay#fing 1 to 12 carbon atons, an

aryl groufPhaving 5 to 12 carbon atons, a thi ophenoxy

group, a thioal koxy group haying 1 to 12 carbon atons

O an al koxycar bonyl met hoxy group having 1 to 6 carbon

Wonsin B repreperie ati ¢lgonenst oyrageohdivagatol te 10
im 2, .wherein, the formul a (2A) .and _forml a, (2B) ,are

SR R A e S R et e R

{108 Mylrasip( 2cbhsti Ot{Bg ¥ 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;



57 5. The acid generator according to claim 3,
wherein the formula (3A) and fornula (3B) are sel ected
fromthe group consisting of the foll ow ng fornul as
(3-1) to (3-ix) H3C -CH 3 (

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]
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[Formula l1-xxxv]
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[Formula 1l-xxxviii]
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[Formula 1l-xxxxiii]
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3-vi 3-vii3-vM 6. The acid generator according to
claim1l, wherein the conpound of formula (1) is
produced by a reaction between a salt represented by
the following fornula (14) and a conpound represented
by the followng forrmula (1% : [Fornula 14]

2. The acid generator according to claim 1, wherein
the moiety A® is a cation represented by the following
formula (ZA) or formula {2B);:

[Formula 2A]

Y

[Formula 2B]

R
Rp=S +

Sy ™

Rs—%‘// ¢
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.



58 9 F2 2 M8 CCO Il (X-HO 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 40 carbon atons; Y

represents a cyclic hydrocarbon group having 5 to 30
carbon atons and contai ning one or nore aromatic

rings, while one or nore hydrogen atons on the ring of
the cyclic hydrocarbon group may be substituted by one
or nore nenbers selected fromthe group consisting of
-0-¥Y1, Y2, . a roup having .1 to. 6. carbon .
ato§§,13%¥2 6§y8%$%%%£%gvﬁﬁ§0f%ﬁg 61%%r%%%l%tgﬁsyherein
aper ibyergalAyligr oupbayvh B L4 LAIHON B 0MBed following
per f | uor oal koxygrouphaving 1 to4 carbon atons, a
hydrokyal & grofiprivalang3B)to 6

[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.



carbon atons, a halogen atom a hydroxyl group and a
cyano group; Y1 and Y2 each independently represent an

al kyl group having 1 to 6 carbon atons; Mrepresents

Li, Na or K; and n represents an integer of 0 or 1;

[ Formul a 15] AZ wherein Z represents 0502CF3,

0502C4F3, 0S02C6F17, N(OF3)2, N (C2F5) 2, N (4F9)2t C
(CF3) 3r C (C2F5) 3r C (C4F9) 3r Fr A, Br, |, BF4,

ASF6 or PF6; and A.' represents an organi c counterion;
wherein the salt of formula (14) is produced by

reacti ng an al cohol conpound represented by the

fol FewThg fasrifulger(eeit au tdceccdihonyt chhomi d€, wherein
£aePaupelr ePloasLsh ot d L2 0861 SLTERG! Fhom the
group consisting of the following formulas (2-i) to (2-

XX) 1
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M O-S-CCH2OH O wherein Mrepresents Li, Na or K
[Formula 17] C Kk in 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
bei ng unsubstituted or substituted with an ether

group, an ester group, a carbonyl group, an acetal
group, an epoxy group, a nitrile group or an al dehyde

group, or by a perflgoroal kyl gro aving 1 to 4
carbon atoms, a hyddoxyal kyl group_having t &0

carb atons or a ya o group, Y em esen “Phenyl
grou a naphth n h y ‘group, a¢
phena th enyqbcs+a fI uor 1Soup or a rene
groun Ie oneé or re hydr ogei ons on these rings

o- stltuted b one or nDre ers sel ecdrgd
fron1the gr oup cons ting of -0- Y1 CC>Y2 an al kyl
gr oup 2A¥ving 1 tc?"@'“car bon at®fs, an al koxy 2group
having 1 to 6 carbon atons, a perfluoroalkyl gr oup
having 1 to 4 carbon atons, a perfluoroalkoxy group
having 1 to 4 carbon atons, dr oxyal kyl group
hav?ngT@et@QHQxQQﬂﬂ¥%ﬁQﬁnﬁCQP jgeho acdAina Ry dmdveyedl

u 0 _gr

O enalan?, AT AR el o %?ﬂyf\%%%‘%@ﬁgefinfrfm fhe
®rogy boonai stngand nhreepfeSentsn@anfonteges 08-0) orol.(3-
7. The acid generator according to claim6®, mhereln
YHe* al cohol compound of formula (16) is produced by
di ssol ving an ester conpound represented by the

foll awi ng formula 8) in_an al coholic solventha
t he Sdi-ng re ng_ggé?Logqop S ay8] 0
d 0&4 24 9s CO@ opdi Se:+LFo)
34 i CH;
3+

J-iv 3-v
3-vi
O OOre OO
v 3-vill 3-ix
6. The acid generator according to claim 1, wherein

the compound of formula (1) 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]



wherein Rn represents one selected fromthe group
consi sting of hydrogen, nethyl, trifluoronethyl,
trichloromethyl, tribronmomethyl and triiodonethyl; and
Mrepresents Li, Na or K 8. The aci d generator
according to claim?7, wheretgn the reducing agent is
one or nore selected fromthe group consisting of

sodi um bor ohydride, lithium alum num hydride (Li ALH4),
BH3- THF, NaBH4- A1C13, NaBH4-Li C1 and Li A1(OMe) 3.

9. A conpound represented by the follow ng formula
(16): [Formula 16] 9F2 WOS—C—CHZC]—I 8 wherein M
representa | Nacpr K. 10. A chemcally

anply £ gdgr SD_db@pg'syU on conprising the acid
gener at or 4 "accor ng\td claim1. 62 PHOTQACI D
GENERATOR CONTAI NI NG AROVATI C RI NG ABSTRACT OF THE
DI SCLEBERE X represacidl generlatydr gepupseatecdgbyl the 10
é%%%?%ng oégfnyﬁﬁ— }%-I%rpgo%g%%%oa%LEng%%%tgb %rom the
group consisting of N, S and F; X: and X, each
independently represent an alkylene group having 1 to 10
carbon atoms; Y represents a cyclic hydrocarbon group
having 5 to 30 carbon atoms and containing one or more
aromatic rings, while one or more hydrogen atoms on the
ring of the cyclic hydrocarbon group may be substituted
by one or more members selected from the group
consisting of -0-Y;, -CO-Y;, an alkyl group having 1 to 6
carbon atoms, an alkoxy group having 1 to €6 carbon atoms,
a perfluorcalkyl group having 1 to 4 carbon atoms, a
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{CFs)2, N{C4Fs)z2, C(CF3)s, C(CzFs)3, C(C4Fs)3, 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).



A +-01-c-C0-" (XY O wherein X, Y, n and At are
defined in the Specification. The acid
generator according to the present invention has an
advant age of having a characteristic that the 10
diffusion rate of acid, thesdistance 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
ring. Figure 1

[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
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alkyl group having 1 to 6 carbon atoms; and n represents

an integer of 0 or 1,

7. The acid generator according to claim 6, wherein
the alcohol compound of formula (16) is produced by
dissolving an ester compound represented by the
following formula (18) in an alcoholic solvent, and then
adding a reducing agent dropwise:

[Formula 18]

QrQ
M * - 0-§-c-l-oRry
O
wherein Ris represents one selected from 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]

0 F,

M* - 0-S—C~CH,OH

fi

MS_.
(I
0

wherein M represents Li, Na or K.
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10. A chemically amplified resist composition

comprising the acid generator according to claim 1.



