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AClI D GENERATI NG AGENT FOR CHEM CALLY AMPLI FI ED RESI ST
COVPCSI TI ONS BACKGROUND OF THE INVENTION 5 1. Field
of the Invention The present invention relates to an
acid generating agent, and nore particularly, to a
salt suitable as an acid generating agent used in
chemcally anplified resist conpositions that are
used in sem conductor processes. 10 2. Description of
the Related Art A chemically anplified resist
conposition used in the sem conductor fine processing
utilizing |lithography contains an acid generating
AckﬂyﬂﬁENﬁﬁhﬁ%ﬁﬁtrﬁﬁ$%%hn6989ié%wgﬂ@&iﬁﬁruﬁMRHﬁfIED RESIST
sem_conductor fine processing continue to develop, a
COMED SN for resists with higher resolution still
exi sts. Therefore, in order to produce a resist having
i ncreased resolution and desired properties, a

an
unthe of different acid generating agents have
BAC%@%%E@@bgﬁbggg.IB&@@ﬁgﬁﬁent of photo-acid generating
agents, faor 20 _chemcally anplified resists has been
L. c%ﬁﬁﬁgdo utPSudhVEREE ©™ ow sensitivity ionic

h -acj .at . h i_.odoni | .
P @BQ.%?%%% yeg%kgggl eg%é%%ggs So 1 ogbﬁgkﬁg%%g%atlng

were | use an sang tine,

ageﬂﬁ?t%ﬁﬁﬁh&n&?%ﬁfﬁ%ﬁ%?éﬁﬁ?ﬁStﬁﬁée g?¥?@%§g%gl%°agrgg acid

such an agent wo enerate a sulfonic

gend@BikVall Ve ZhSuchsag taluengsulfoni g, acid.wheny  rogist
irradiated with light, 1 and induce a dep?btectlon

compeactiensf ehatesiBsusdher gakbRl conductor processes.
2. Description of the Related Art

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

Therefore, in order to produce a resist having an
increased resolution and desired properties, a large number
of different acid generating agents have been developed.

Development of pheoto-acid generating agents for
chemically amplified resists has been carried out such that
low sensitivity ionic photo-acid generating agents such as
iodonium salts were initially used, and at the same time,
non-ionic photo-acid generating agents were developed, so
that such an agent would generate a sulfonic acid derivative

such as toluenesulfonic acid, when irradiated with light,



10

15

20

Z25h

the tendency has been such that nore derivatives of
sul fonyl salts having faster response tine are
produced, and nodification is nore weighted on the
cation part, thus 5 resulting in a variety of
sul fonyl salts. According to the recent trend in the
devel opnent of finely patterned resists requesting
even smaller line wiwdths, the Iine edge roughness of
resi st has been the nost urgent problemto be
addressed. Furthernore, there is rising 10 anot her
probl em of reducing the anobunt of the salt of a
andphgicoicacia depreraedngoagentcelianedoirntresvatser, Bsereafter,
water is wused in the processes of argon fluoride
the( Apprensehsisoledn thodr agt nNarardetiviptvaso dfrpsoveonyl
the circunstances, the devel opnent of photo-acid
saligne Vil agehtsehegditSPONES | nvidive Abdi f Peatiuesdef and
tge ani.on part, in view of inprovin% t he diffusion
modi fLEa5f Ohci 45 anfiP ¥ ¢ artsépei ek, %dnd tR&duERhgont heart, thus

[ .of th hot o-aci d ti t into water.
resBUl ST Dy 8. TRERBLHYBAL PORE T busedTan L he 'an: on’
' f id ti ts h t een
o oS B LR, LR, GOl B o
. . hqwi t.hat th ' noi.et as
£inbERUbR:BULRLlS SONR L LAN RS LA P M,

the&ﬁﬁ %yéﬁbéhﬁbQQ%ﬁ%%glg?n S%H%m(%ﬂs.%%@%aghgagékkc%ugent

ich can 1 npro fluidity of acid and
proBLeRerthes, of Lhe Jesist Co@ﬂ?%hékﬂ reThuﬁheEQe §§ergksing

25 of the devel opment is now focused on photo-acid
ano@eser dddiler? dgentSitdhaty areccapable: ol ¢ edyci ng theqr 4

di ffusion rate of
photo-acid generating agent eluted into water, as water is
used in the processes of argon fluoride (ArF) immersion
lithography. In an attempt to improve the c¢ircumstances,
the development of photo-acid generating agents began to
involve modification of the anion part, in view of improving
the diffusion rate of acid and transparency, and reducing
the elution of the photo-acid generating agent into water.
Furthermore, new inventions focused on the anion moiety of
acid generating agents have recently been achieved, on the
bases of numercus experimental results and reports showing
that the anion moiety has substantially greater influence
than the cation moiety on the physical and chemical
characteristics which can improve the fluidity of acid and

the properties of the resist composition. Thus, the trend

of the develcpment is now focused on photo-acid generating
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acid, and have good transm ssibility of ArF | aser at
193 nm Therefore, attenpts are rapidly being nmade to
introduce a bulky alicyclic ring, or an al kyl group,
al koxy group or 5 ether group having a | arge nunber
of carbon atons into a salt suitable as a photo-acid
generating agent (see Korean Patent Application No.
10- 2006- 0114104, 10-2007-0069049, 10- 2005-0107599 and
10- 2007- 0053619). 10 SUWMMARY COF THE | NVENTION I n order
to overconme such problens as described above, there
is provided, according to an aspect of the present
ageirent iah, aaenowelabdel dofemedatiing agent duséhaloforate of
chenlcally anplified resist conpositions, which agent
aClfias ar5 &RCEl Pert Fesolsutiseabandtli né Wrdt haseughhedss nm.
and is eluted less readily into water in the
pr oB888E.TBf AFECHAREr 36N TaPiltRag e mEctfortet nin terduce
t her aspect of the present jnvention, there is
r}gw det G} it ef Hedi afé lfééoa}r}hyjt her BrBdutiker Yofgropp or

hthe aci d generating ent, an %hod for i
gl g the T ol S RSP SubSt aRCEPROWRVERS (RSO 3

s ,addressed b resent invention

Salgeggﬂ%c ]&PrObgeoﬁhf %6 A HE pf ?%ﬁﬁ%ﬁ%eﬁgﬁﬁﬁed|%?t5ﬂ¥ean
pat B0 Aol 00 aRL ORT Mo Y-SR PO ML ARARE G 10-

person or Ki |

2003- bﬁg%bbeaﬁg' hﬁ%ﬁ@”id%%%&’tﬂons According to an
nbodi nent o e present I nvention,
SUMMARY OF THE INVENTION

In order toc overcome such problems as described above,
there is provided, according to an aspect of the present
invention, a novel acld generating agent useful for
chemically amplified resist compositions, which agent has
excellent resolution and line width roughness, and is eluted
less readily into water in the processes of ArF immersion
Lithography.

Accerding to another aspect of the present invention,
there is provided an intermediate used in the production of
the acid generating agent, and a method for synthesizing the
intermediate substance.

However, the technical procblems addressed by the
present invention are not limited only to the problems
mentioned in the above, and other technical problems will be

clearly understood by a person ordinarily skilled in the art
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there is provided an acid generating agent represented
by the followwing formula (1): 5 [Fornula 1] OF2 H2 0O
A+-QA -G C0-1,-(RBpm X O wherein X represents an
unsubstituted or substituted alkyl group having 1 to
20 carbon atons and selected from 10 al kyl, hal oal kyl
and al kyl sul fonyl, which nay have at | east one
hydrogen atom substituted by an ether group, an ester
group, a carbonyl group, an acetal group, a nitrile
group, a cyano group, a hydroxyl group, a carboxyl
group or an al dehyde group, or represents a

frometfi¢ ubr badkithg griesiprhaviags 15 1 to 4 carbon atons; R6
represents an al kyl group having 1 to 10 carbon
atforrdimal kRoxyyr egpodavieng 10f othe cardomt atiovention,
or a heteroatom sel ected fromnitrogen (N), sulfur

they®) 1sf | Rigp ¥ Heeq FRroam-okygenctofine iageat | nepgesehiem by

2; and A+ is an organic counterion. 20 According

J

Oto
thetfoahot ed enbodtdrent) of the present invention, there

i s proyvjded an acid generating agent represented by
[FO¥WEf%o}1omﬁng formula (2): [Formula 2] O F2 H2 0 A+-
O aGG,0- a(RBpm X It Il 00
22 1t
A+-0-5-C-C-0--(Rg)m—x
)

wherein X represents an unsubstituted or substituted
alkyl group having 1 to 20 carbon atoms and selected from
alkyl, haloalkyl and alkylsulfonyl, which may have at least
one hydrogen atom substituted by an ether group, an ester
group, & carbonyl group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl group or an
aldehyde group, or represents a perfluorocalkyl group having
1 to 4 carbon atoms; Rg represents an alkyl group having 1
to 10 carben atoms, an alkoxy group having 1 to 10 carbon
atoms, o©or a heterocatom selected from nitrogen (N), sulfur
(8), fluorine (F) and oxygen (0); m is an integer from 0 to
2; and A+ is an organic counterion.

According to another embodiment of the present
invention, there is provided an acid generating agent
represented by the following formula {2):

[Formula 2]

At 0-B-C-Ch0-8—Rgm—X
0 0
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4 wherein X represents an unsubstituted or substituted
al kyl group having 1 to 20 carbon atons and sel ect ed
from al kyl, hal oal kyl and al kyl sul fonyl, which nay
have at | east one hydrogen atom substituted by an
et her group, an ester 5 group, a carbonyl group, an
acetal group, a nitrile group, a cyano group, a
hydr oxyl group, a carboxyl group or an al dehyde
group, or represents a perfluoroal kyl group having 1
to 4 carbon atons; R6 represents an al kyl group having
1 to 10 carbon atons, an al koxy group having 1 to 10
carlbore 0 & onspreserthetaar oansmbseliccted foomNbs$ithted
and O; mis an integer fromO to 2; and A+ is an
alkpt g@miogtc durt &rd oh. toActhr dergono aamoshern@nedeneatl from
of the present invention, there are provided an
alkyht ePAegpakdlused i kHsuifrsddoet ivWh @F Bay abipde at least
generating agent, and a nmethod for 15 synthesi zi ng
ONe { RY GERLEI BT At e SUASEOFHERY 1Y atidt RéFCEntsoch Hont 2Bf ester
the present invention, there is provided a chemcally
SrOYp) B FREPPBELSETOBBpBSi FFOREoAFAPRY ng P Tdig dToUP,
gnerating Fur ecific matters,of th

. h
oy ot Wi s o7 WECS0 pPECURT | Rverton-id | IS8 or an

I t f ol | .ow det aj_| d Lption.. Th ‘
21 REE GRePe 05 Bl nge FB- aRERET hEht 8%p0 Frwing
erati ng dgert g fo Erbodr _
BN A S e T

to €OMRaIgb 2o tont hoge RRAL~ACLLGeNRESE LAY 12080t $0 carbon
based on an ani on

atoms, or a heteroatom selected from N, S, F and 0; m is an

integer from 0 to 2; and A+ is an organic counterion.

According to another embodiment of the present
invention, there are provided an intermediate used in the
production of an acid generating agent, and a method for
synthesizing the intermediate.

According to  another embodiment of the present
invention, there is provided a chemically amplified resist
composition containing the acid generating agent.

further specific matters of the embodiments of the
present invention will be revealed by the following detailed
description.

The acid generating agent according to embodiments of
the present invention has intermediate physical properties
in terms of diffusion rate or dispersibility, when compared

to those photo-acid generating agents based on an anion
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5 having a bulky alicyclic ring, and those photo-acid

generating agents having rel ative short chains and

havi ng hydrophobi ¢ characteristics, such as the

existing trifluoromethanesul fonate or

nonaf | uor obut anesul fonate type 5 agents, and thus is

advantageous in controlling the diffusion rate and

the degree of dispersion upon realizing resists with

hi gh resolution. BRI EF DESCRI PTI ON OF THE DRAW NGS 10

Fig. 1 is a'H NW spectrum of the conpound produced

according to Synthesis Exanple 1-1; Fig. 2 is a 'HNW
havgpgct Bumloflithe @bhpm@h@cpradmmbd actor dhnget ophoto-acid

Synt hesi s Exanple 1-2; Fi is a 1H NVR spectrum of
genfﬁ@té@ﬁpéﬁﬁﬁ“ﬁko@@%é@g I%gaﬁEOKolﬁ@Ofb Symtiligsi and having

le 1-3; Fig is a 1H NMR spectrum of the
hydfé%%%laha pr 6&@6@&%5&@6%&%9 t ISyt hedf s ExAfpl e eipting
is, a 1H NWR spectrum of the conmpound produced

tfl%i@%%fam%h%e%%f%%% ] B&fanﬁ%aél‘zor%uw@esolf%naate type

1H NVR spectrum of .t he conpound produced accor
29ef K T hear e Bl o 3¢ 1: VGRS TNV SPOees bt the

d d d di h Exa
o L8, SO PO BREar g L0, AL heok S, PRS-
res PLoduced, g§gﬁc§gggugglég_8ynthe5|s Exanple 4-1; and 6

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a 'H-NMR spectrum o©of the compound produced
according to Synthesis Example 1-1;

Fig. 2 is a 'H-NMR spectrum of the compound produced
according to Synthesis Example 1-2;

Fig. 3 is a 'H-NMR spectrum of the compound produced
according to Synthesis Example 1-3;

Fig. 4 is a 'H-NMR spectrum of the compound produced
according to Synthesis Example 2-1;

Fig. 5 1is a *H~NMR spectrum of the compound produced
according to Synthesis Example 2-2;

Fig. 6 is a ‘H-NMR spectrum of the compound produced
according to Synthesis Example 3-1;

Fig. 7 is a 'H-NMR spectrum of the compound produced
according to Synthesis Example 3-2;

Fig. 8 is a *H~NMR spectrum of the compound produced

according to Synthesis Example 4-1; and
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Fig. 9 is a'HNW spectrum of the conpound produced
according to Synthesis Exanple 4-2. DESCRI PTION OF THE
PREFERRED EMBODI MENTS 5 Hereinafter, the enbodi nents
of the present invention wll be described in detail.
However, these enbodi ments are suggested only for
illustrative purposes, and do not intend to limt the
present invention by any neans. The present invention
is defined only by the scope of the clains which 10
will be described later. The acid generating agent for
chem cal ly anpllfled resi st conpositions according to
enbiodli néntiss of tHeNPReswrrctiwventi omhd scanpacihd produced
generating agent represented by the follow ng fornula
acceiyling t2)SynEheFbg nikanRie0dF2. Hz 0 A+- O
CCGOd-(RB)rn-X O[%mwaZ]OFHO/%-&QOC
0--(RB)rn-X II II O wherein in the fornmula (1) and
ts an unsubstituted or substituted

DES@?%@?IBWoﬁﬁ F%@lﬁ%EEE%%EQOEM%%PB%%N%§onB and sel ect ed

n1a|k haI k I | sul fonyl, which
r%& ¥%% y Q#% g ?my present q%%entlon
will be described in detail. However, these embodiments are

suggested only for illustrative purposes, and do not intend
to limit the present invention by any means. The present
invention is defined only by the scope of the claims which
will be described later.

The acid generating agent for chemically amplified
resist compositions according to embodiments of the present
invention 1is an acid generating agent represented by the
following formula (1) or (2):

[Formula 1]
A+-0- § -C- g o- b (g

s
[Formula 2]

A+-0 —~§"-E2—gz—0—%—{%)m~}<

G 0

wherein in the formula (1) and (2), X represents an
unsubstituted or substituted alkyl group having 1 to 20
carbon atoms and selected from alkyl, haloalkyl and
alkylsulfonyl, which may have at least one hydrogen atom

substituted by an ether group, an ester group, a carbonyl
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25 substituted by an ether group, an ester group, a

carbonyl 7 group, an acetal group, a nitrile group, a

cyano group, a hydroxyl group, a carboxyl group or an

al dehyde group, or represents a perfluoroal kyl group

having 1 to 4 carbon atons; R6 represents an al kyl

group having 1 to 10 carbon 5 atons, an al koxy group

having 1 to 10 carbon atons, or a heteroatom sel ected

fromN, S, Fand O; mis an integer from 0 to 2; and

A+ is an organic counterion. In the above formula (1)

and fornmula (2), specific exanples of X include -CHS,
group(cﬁﬂg PEHAL - gECkR) 4CHB tril€CHAYoUCH3 a2 d¥rrdCHgroup, a

LH@ - CH (CHBL 2CH3, -CH (CH3) 2, -CH2CH (CH3)
hdeOXY r@H@((}QFaQ QX@HQG{QHQ(Q}QPZ G lqedrye 2@HBLp, ©OF
-CH2CH (CH3) 2 and the like. X is preferably a

repgeyalent dr AgE MG Hesl degg P ahavanrkantd havi g Farbon

to 3Q carbon atons. In the_al kane or 15 cycl oal kane,
atommRsnéﬁpE@S%Eéu%t éakw Stfoupankaawﬂn%h mah% Grarbon

| |k h f
=toflp i (L o h) GROHPKGKYY ‘Group Wi My Tor6YE G of o
4R, BRIt 5
o tQUON8, f $q¥L(§9g qypé%aﬁ%¥E to 6 carbon atons

or a hal oa gr oup V|n carbon atons. As

f@ﬁltQﬁeacégogsnef5§ﬁdﬂ%1aq%nt hdfofgyﬁglél) t2), sgec1f1c

preferably one or nore species having an ani on noi

exar?@ie%:tsg krom-t hgef alckow ngchioy mul.as (&ul), 48, - (cH,)4CHs,

1-viii), can

-CH (CH3z) CHs, ~CH (CH3) »CHs4, -CH (CHs} 5, ~CH,CH {CHa) 5, «CHo—
CH (CHz} »—-0-CH3CH;, - (CH2) »~0= {CH3) 2CHa, -CH;CH({CH3)», and the
like.

X 1is preferably a divalent or trivalent residue of an
alkane having 1 to 30 carbon atoms. In the alkane or
cycloalkane, -CHy;~ may be substituted by -0-, and in the
alkane or cycloalkane, one or more hydrogen atoms may be
substituted by an alkoxy group having 1 to 6 carbon atoms, a
perfluorcalkyl group having 1 to 4 carbon atoms, a
hydroxyalkyl group having 1 to 6 carbon atoms, a sulfonyl
group having 1 toc 6 carbon atoms or a haloalkyl group having
1l tc 8 carbon atoms.

As for the acid generating agent of formula (1),
preferably one or more species having an anion molety
selected from the following formulas (1-i}) to (l-viii), can

be used.
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25 be used. 8 CH 0OOHO0OOHP LOCGCSp-/\
Y1.10-GCGS-O ~~ 0 CCS-11 F20 F20 F20 5 CO HO H
H 011 F3C_ C C0-CZC8 p- FCO 0'C?C 0- OC2C2S 0 F2
F2 0 F2'0F20 1-iv1l-v 1- vi OHO0O0HDO 10 6F
rSSp- ~z 0F20 1- vii 1- viii As for the acid
generating agent of fornmula (2), preferably one or
nore species having an anion noiety selected fromthe
following formulas (2-i) to (2-vi), can be 15 used.

ad 1HROOHOOHO0O .0-CCO_ G alOOC2..p -=

S-0CF2011 F20 2-i 2-ii 2-iii 200 Hz 0 O H2 O
1 H a Q & 0 0 0
HQ H- -
1] i 3 - t
w—»‘q__,ﬂduq_oac C”ﬁ ~0) - /"“-».;—P“H“‘-O"C"'C"’g“'o %‘*}Ag}v@uc—»ﬁuo_
FaD Fa0 g Fa 0
1'* 1-i f-ii
8] 0 & O
2 g o g N
FSC”G’C“O’C“C"%“O FﬁCMbuadcﬂ-C-ﬂﬁﬂ-O_ 0 o~ G Y] Q-
2 2 0 ? Fa i F2 5
1t v 1= vi
9 o O
JEv} ,-JLO C ~C- Sno _.;-—”‘\-MB-FJ'IMO—FC Ca-fﬁ -0y -
Fz 0 F2 0

1~ wii 1= wiii
As for the acid generating agent of formula (2),
preferably one or more species having an anion moiety

selected from the following formulas (2-i) to {(2-vi), can be

used.
cIe H 9 O H, O Q 0
L 18 z H
COl~]-5-0-Cg-H0.- e He 0T B T o N
¢ 3 F2 0 b F2 G g F2 0
2 2.0 2 il
0 0 0 O @] H a
) H.. H il 2 N
OB gaCo 8- SRS PN By~ 8- C o ~S00 -
¢-5-0-C-c-v-0 T G PLOR = f 1 .
Hz & 2 0 gz&lo E2“ 0 0 . .sz
i
2-i 2

In the formula (1) or formula (2), A+ may comprise a

salt having at least one cation selected from the group
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_pc,rto_ CA~-0o 0O c~A0 Br .- ~a p..CCb 0- 2020
H20 20 2-v i 2-iv 2-v In the fornmula (1) or fornula
(2) A+ may conprise a 25 salt having at |east one
cation selected fromthe group 9 consisting of
cations of the followng fornmulas (3a) and (3b)
[Formula 3a] RL R2-S + R3 R5 R [Formula 3b] R1 R
-S+ R5 ~J-\J R3 R4 wherein in the forrmulas (3a) and
(3b), R1L and R2 each 15 independently represent an
al kyl group, a cycloal kyl group, an allyl group, a
per fl uoroal kyl group, a benzyl group or an aryl
congigtpnyeach havingsl ao 20ecafbbhoatogs;foamtilBR3, Rda) and
and R5 each independently represent a hydrogen atom
{3bhn al kyl

[Formula 3a])

P4
RZ—S +

Ra

[Formula 3b]

wherein in the formulas (3a) and (3b), R; and R, each
independently represent an alkyl group, a cycloalkyl group,
an allyl group, a perfluorcalkyl group, a benzyl group or an
aryl group, each having 1 to 20 carbon atoms; and R;, Rgq and
Rs each independently represent a hydrogen atom, an alkyl
group, a cycloalkyl group, a halogen atom, an alkoxy group,
an aryl group, a thiophenoxy group, a thicalkoxy group or an
alkoxycarbonylmethoxy group.

In the formula (1) or formula (2), A+ may cemprise a
salt having at least one cation selected from the group
consisting of cations of the following formulas (4a) and

(db) :

10
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group, a cycloal kyl group, a hal ogen atom an al koxy
group, 20 an aryl group, a thiophenoxy group, a
t hi oal koxy group or an al koxycar bonyl met hoxy group.
In the formula (1) or forrmula (2), A+ may conprise a
salt having at | east one cation selected fromthe
group consisting of cations of the follow ng fornul as
(4a) and 25 (4b): 10 [Fornmula 4a] R4 1+ | CR2
R3 R4 [Forrmula 4b] R4 1+ 11 R3 EX R2 Rq wherein
in the fornmulas (4a) and (4b), Rl and R4 each
i ndependently represent an al kyl group, a cycl oal kyl
[Fogmeup, 42an al lyl group, a perfluoroal kyl group, a
benzyl group or an aryl group; and R2 and R3 each
ildependent |y represent a 15 hydrogen atom an al kyl
grioup, a cycl oal kyl group, a hal ogen

| 2R,
/;],,,;,J

[Formula 4b]

=

f
S

2
Fa

wherein in the formulas (4a) and {(4b), R; and R,; each
independently represent an alkyl group, a cycloalkyl group,
an allyl group, a perfluoroalkyl group, a bhenzyl group or an
aryl group; and Rz and Rz each independently represent a
hydrogen atom, an alkyl group, a cycleocalkyl group, a halogen
atom, an alkoxy group, an aryl group, a thiophenoxy group, a
thicalkexy group or an alkoxycarbonylmethoxy group.

In the formulas (3a), (3b), (4a) and (4b), examples of
the alkyl group include a methyl group, an ethyl group, a
propyl group, an isopropyl group, an n-butyl group, a pentyl
group, a hexyl group, an octyl group and the like, and
examples of the alkoxy group include a methoxy group, an
ethoxy group, a propoxy group, a butoxy group, a hexyloxy
group, an octyloxy group and the like. Examples of the

cyclic hydrocarbon group include a cyclopentyl group, a

11
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atom an al koxy group, an aryl group, a thiophenoxy
group, a thioal koxy group or an al koxycarbonyl net hoxy
group. In the forrmulas (3a), (3b), (4a) and (4b),
exanpl es of the al kyl group include a nethyl group,
an ethyl group, a 20 propyl group, an isopropyl
group, an n-butyl group, a pentyl group, a hexyl
group, an octyl group and the like, and exanples of
t he al koxy group include a nethoxy group, an ethoxy
group, a propoxy group, a butoxy group, a hexyl oxy
group, an octyloxy group and the |ike. Exanples of the
cycpsheyel i erhyrr ocar bolmmgroud igedurle a byclyepeheylyl group,
roup, a 11 cycl ohexyl group, an adamantyl group, a
a TPl olERYIP  gr supraritiphen@ragioupa af haphehyl dgrowe, a
a fluorenyl group, a blphenyl group and the |ike. The
biphenyl feFeratdng syenti®® - fornula (1) can be 5
pr duced by a reaction between a salt represented by
€ G0 iETOrHu e (559%M aQEonﬁBEﬁH ?epﬁééen?é& be
fdlowrw for

pf@%@f&: e10y) (R L5 o2 s 2 el Gk ehented by the

o1 YIOHROLILEE O SO 0oLl B B REEIBLAP une

whi ch may have at | east one
fOlfgﬁhﬁ%en %ﬁ%nrsu stituted by an ether group, an ester
[Fodm, B OUp, a carbonyl group, an acetal group, a nitrile

group, a
M +- 0-8—C-c20~e(Re)m —
0

wherein X represents an unsubstituted or substituted
alkyl group having 1 to 20 carbon atoms and selected from
alkyl, haloalkyl and alkylsulfonyl, which may have at least
one hydrogen atom substituted by an ether group, an ester
group, a carbonyl group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl group or an
aldehyde group, or represents a perflucrcalkyl group having
1 to 4 carbon atoms; Rg represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, or a hetercatom selected from N, S, F and 0; m is an
integer from 0 to 2; and M is lithium (Li), sodium (Na) or
potassium (K);
[Formula 9]
AT+ 77

wherein A+ 1s an organic counterion; and Z is 0S0,CFj,

12
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cyano group, a hydroxyl group, a carboxyl group or an
al dehyde group, or represents a perfluoroal kyl group
having 1 to 4 carbon atons; R6 represents an al kyl
group having 1 to 10 carbon atons, an al koxy group
having 1 to 10 carbon 20 atons, or a heteroatom
selected fromN, S, Fand 0; mis an integer fromO
to 2; and Mis lithium(Li) , sodium (Na) or
potassium (K); [Forrmula 9] A + Z 25 wherein A+ is an
organi c counterion; and Z is 0S02CF3, 12 OSQ2C4F9,
OSQzC8F17, N (CF3) 2, N(02F5)2 N (C4F9) 2, C (CF3) 3,
OSOﬁ%@EFSQQOﬂhEh@CﬂﬂgﬁbBp (CEEs) Br N (ICaFBR4, CASFEE) or CREBFs) 3,
The salt of formula (5) can be produced by a reaction
C{CHat weehr afl al Bohol: cofpodndsrepr@sent ed by the
follown 5 formula (7) and an acyl conpound
r é%}ees%ﬁf%d%y fHEu ol [ owi fgnf eemitzpdued [hf%r ﬁu|r§a¢]tlon
OHF2 M+- OS-CGCH2OH 0 10 wherein Mis Li,
PELHRHR mith 8 CONOX- (FEPMTE TapTESEIT X reksre%m $%4Acuing

formnbeStHSUted oregyb3t|§fn6%%mpound represented by the

following formula (8):

[Formula 7]
G F,
M'F-B_ﬁ_C_CHQOH
O
wherein M is Li, Na or K;

[Formula 8]

o
X —{Rg)m—L-ci

wherein X represents an unsubstituted or substituted
alkyl greoup having 1 to 20 carbon atoms and selected from
alkyl, haloalkyl and alkylsulfonyl, which may have at least
one hydrogen atom substituted by an ether group, an ester
group, a carbonyl group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl dgroup or an
aldehyde group, or represents a perfluoroalkyl group having
1 to 4 carbon atoms; Rg represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, or a heterocatom selected from N, S, F and O; and m is
an integer from 0 to 2.

The alcohol compound of formula (7) can be produced by
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15 al kyl group having 1 to 20 carbon atons and
sel ected from al kyl, hal oal kyl and al kyl sul fonyl,
whi ch nmay have at |east one hydrogen atom substituted
by an ether group, an ester group, a carbonyl group,
an acetal group, a nitrile group, a cyano group, a
hydr oxyl group, a carboxyl group or an 20 al dehyde
group, or represents a perfluoroal kyl group having 1
to 4 carbon atons; R6 represents an al kyl group having
1 to 10 carbon atonms, an al koxy group having 1 to 10
carbon atonms, or a heteroatomselected fromN, S, F
a ragdcOicandeartsonanfi anegetefr cwn@ouod? repsetrated by the
al cohol conpound of fornmula (7) can be produced by 13
foljoveduicEponuteactl bn of an ester conpound represented
by the following formula (6): [Formula 6] F O M +-
[Fogrgda 662 1 ORL 0 wherein RL is hydrogen, nethyl,
trlél gronet hyl, trichloronethyl, tribronomethyl or
,m+t@L§1@&m@ﬁﬂyl and Mis Li, Na or K. Meanwhile, the
acidl generating agent of formula (2) can 10 be
produced by a reaction between a salt represented by

el SIS, L U B0} 2N, 2 corpound R SSted,
trichioromethyl, tribromomethyl or triiodomethyl; and M is
L.i, Na or K.

Meanwhile, the acid generating agent of formula (2) can
be produced by a reaction between a salt represented by the
following formula (10} and a compound represented by the
following formula (9):

[Formula 10]

Q FoH, E
M +- 0-8-C-CR0-8—(Rg)m-X
0 s

wherein X represents an unsubstituted or substituted
alkyl group having 1 to 20 carbon atoms and selected from
alkyl, haloalkyl and alkylsulfonyl, which may have at least
one hydrogen atom substituted by an ether group, an ester
group, & carbonyl group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl group or an
aldehyde group, or represents a perflucrcalkyl group having
1 to 4 carbon atoms; Rg represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon

atoms, or a heterocatom selected from N, S, F and O; m is an

14
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OFHZO M+ 0-SSCGCOb-(R3mX 1% 11 O 0 wherein
X represents an unsubstituted or substituted alkyl
group having 1 to 20 carbon atons and sel ected from
al kyl, hal oal kyl and al kyl sul fonyl, which nmay have at
| east one hydrogen atom substituted by an ether
group, an ester 20 group, a carbonyl group, an acetal
group, a nitrile group, a cyano group, a hydroxyl
group, a carboxyl group or an al dehyde group, or
represents a perfluoroal kyl group having 1 to 4
carbon atons; R6 represents an al kyl group having 1
mt%eqofmb%nt@t%nsan@nMaiko&y, Jfoupr Having 1 to 10
carbon 25 atons, or a heteroatomselected fromN, S, F
(FOBENL®; " mis an 14 integer fromO to 2; and Mis Li,
A Na or K; [Formula 9) At + Z wherein A+ IS an organic
c&hnterlon and Z is OS020F3, 5 CSCQCAF9 OSO2C8F17,
N (CF@QZ (C2F5 2, N(04F9) 2 éCFB 3, C (C,2F52) 3,
P At ErSgEn Brr9qni GRACUASERLOR’ PRBY 1% theVSO2CTs,

OS50 év?néﬁx§%FgHSt&gEguLatloﬁ g@ﬁecﬁggp$$zﬁ1?H§9@F%u6 C2Fs)

of ,catjo of t he foI wi ng formul as (3a)
Cl 310 (2%5 a%ﬁ %s E S £t é?a (3a) and fornul a

(ﬁQD%CH{r€B§%BEEV Qne &f POLG.5REGLES S8l eChGi fLOM a1t
having at least one «cation selected from the group
consisting of cations of the following formulas (3a) and
(3b), and as for the formula (3a) and formula (3b),
preferably one or more species selected from the following

formulas (3-i) to (3-xxii) can be used.
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formulas (3-i) to (3-xxii) can be used. 15 20 25 15
y (S+"' ° S+r \ S+ 5 3-i CHs 3-ii 3-iii 3-ivc 10
0 CCH3 0-., O ~Tly S 3-v 3-vi 3-viii 111 3v ii .r rr
1, 15\ + ~ /" +/ s +< \\,-5+ FG "Bri 3-ix

3-x 3-xi 3-xii 20 CH/ \ St a 5+ H0-S+ S+ 0 010
3-xiii 3) d 3xvi 25 3-xiv 16
= P o L
g 9 9 O
(.'?“\>__S + /i \\ g+ /’ \\ 3 4 f \.\,__S .
N A J— N J — ,/

7 s &=t oL ok
ot . reg
J 0, O ¢
OCH 0 \J\\ g : é
® e a- = R
| |® &
3y 3-Yi T i
3 0 O O
YN £ L
s :: & % /_\/.,: . C“}xmy
g O] (ﬁ O

S
g "

3-ii ‘ 3 3-xvi
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CH3 [Us H3CS 5 u-Cy J 3-x+rii 3-x0-iii 3-xix CH3
I~~f S+ ( al0 3 + ~\g--r-1 S CH3 3-ix 3-xxi
3-xxii As for the formula (4a) and fornula (4b),
preferably 15 one or nore species selected fromthe
following formulas (4- i) to (4-xiii) can be used. 20

25 17 o ocH3 /+- 0 0 4-i 4-ii 4-iii CHs 5 H30 ~~\
i+ \~-CHs ~~ I+ 1 t - i+ 44 4-v 4-vi i+s F/-C CH
CHs
A
7N - [ TJ
= + {&¢+ %Tﬂ
' O & Y
i Ao e o
~ C0 ,
\/\:: o = i
Fowii S vl J-iin

i‘é _ CI:H3
o 0 N - =+
LQF J ,%&ru L/ rxJ\
N e
f’/‘é:}f i I
F-xm 3-wxihi

-
2 M

As for the formula {4a) and formula {4b), preferably

cne or more species selected from the following formulas (4-

to (4-xiii) can be used.
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10 4-viii 4-vii 4-v iii As the nethod for producing a
salt of the formula (1), there nay be nentioned a

nmet hod i ncl udi ng m xi ng dichl oronet hane, chl orof orm
di chl oroethane or the like with 15 water at a
tenperature of 0 to 100C, addi ng a conpound of the
formula (5) and a conpound of the fornmula (9) thereto,
and allowing the mxture to react. The anobunt of use
of the conmpound of formula (5) can be about 1 nole to
2 nol es based on 1 nole of the conmpound of 20 formula
(9). If the obtained salt of fornmula (1) is solid, the
salt can be recovered by a solidification method using

a %t uy e ofa gogusol,vept—and a po sol ven agﬂ~§
i f @—Is oi‘fy,\éﬁh@@ﬂn be’re @. 2 0
extraction or concentrati om 25 An exarple o he

met hod for producing theygalt of 18 fornmulia (5)Chs a
met hod of reacting an al cohol of the forrmula (7) wth
acyl chloride of the formula (8). In such nethod

i nvol ving reaction, the alcohol of fornmula (7) and

Hatcrlq»?aa>¢|,+ ohi_de, of f%}(‘ @ 4 _di ssq@%%ﬂ@

reagtt/on so nt such a i-cHl or oret:hane, chl orma. 4
di chl oroet hane, acetonitrile, toluene or the like /
general #¥ at a tenperaturé¥of 0 to 100C, and them.a
reacti on can be induced using a basic catal yst such as

triethylam ne, diethylamne, pyridine,
di e I SO | am ne — g ==

il i d-vii

!

As the method for producing a salt of the formula (1),
there may be mentioned a method including mixing
dichloromethane, chloroform, dichloroethane or the like with
water at a temperature of 0 to 100°C, adding a compound of
the formula (5) and a compound of the formula (9} thereto,
and allowing the mixture to react.

The amount of use of the compound of formula (5) can be
about 1 mole tc 2 moles based on 1 mole of the compound of
formula (98). If the obtained salt of formula (1) is solid,
the salt can be recovered by a sclidification method using a
mixture of a good solvent and a poor solvent, and if the
salt 1is oily, the salt can be recovered by extraction or
concentration.

An example of the method for producing the salt of
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10 or the like in an anmount of 1 to 2 noles based on 1
nmol e of the conpound of fornula (8), and using N, N
di met hyl am nopyri dine as a catalyst in an anount of
0.1 to 0.5 noles based on 1 nole of the mxture. In
the nmethod for producing the alcohol of formula (7),
15 an ester conpound such as that represented by
formula (6) is dissolved in a solvent m xture of
tetrahydrofuran and an al cohol such as nethanol,
et hanol or propanol, and sodi um borohydride (NaBH4)
is slowy added dropwi se to the solution in an ice
foryath. 20 Wien ehemdtbpui sef addiadtomdg saconpleved] tdie the
m xture is stirred in an oil bath at 60C for about 4
formebe s {7 andi theacyt hehieatds ont nlxe uferivglaguéehched with
distilled water to renove the solvent. The reaction

m 3¢ urerd T oM ch tHevokblnventr 4y isgen ridifoved dogiol  of
di ssolved again in distilled 25 water, and then is
Formet Qi f 1 B wdi%g Eohcertyht i On-oa Ty dtlocMBie saci (@)t o are
. obtain a pHvalue of 5 to 6. The m xture is
disEYEent ol e abat et aAnd $HetR et ARAGI 3 Cdddd@rogethane,
nmake a slurr which is then filtered. The filtrate
oL B ey SAT i s Tt anch et Somoin 1 okt s 7 5 the
..Jh nt_,Js._subjected tao crystallizatison using
1lk%i§?h§?ghgghéﬁ{ An %%ﬁgﬁagﬁfFefQ% gn&odfﬁ%% to Bht alpe™ 2
alc ch, at esen by I
e R e r TS 1 P R o bEH Y et PER hen =

trifO Al Ng  Lhecagh d980er ALi-Ng ;898N %k L AS RLESEM amine
I nventi on can

or the like in an amount of 1 to 2 moles based on 1 mole of

the cempound of formula {8y, and using N, N-—

dimethylaminopyridine as a catalyst in an amount of 0.1 to

0.5 moles based on 1 mole of the mixture.

In the method for producing the alcohol of formula {7},
an ester compound such as that represented by formula (6) is
dissolved in a solvent mixture of tetrahydrofuran and an
alcohol such as methanol, ethanol or propancol, and sodium
borohydride (NaBH4) is slowly added dropwise to the solution
in an ice bath.

When the dropwise addition is completed, the mixture is
stirred in an oil bath at 60°C for about 4 hours, and then
the reaction mixture 1s quenched with distilled water to
remove the solvent. The reaction mixture from which the
solvent has been removed 1s dissclved again in distilled

water, and then 1s acidified using concentration

19



10

15

20

25

10 contain the acid generating agent in an anount of 1

to 20 parts by weight based on 100 parts by wei ght of

polymer, and the type of the polymer is not limted.

If the amobunt is less than 1 part by weight, an

appropriate pattern as a result of chem ca

anplification 15 cannot be obtained, and if the

anount exceeds 20 parts by wei ght, excessive

generation of acid causes severe pattern |oss, and

thus a desired pattern cannot be obtained.

Herei nafter, Exanples and Conparative Exanples of the
hydragbneron afclt be deberibedpl Honkverofthetdofl owi ng

20 Exanples are nerely preferred exanples of the

i Vet ontuandist penpreseatednggninonand RbeN medhdedl is

to be limted by the fol |l ow ng Exa | es. % nt hesi s
add@an%cpe rg_eikepr @du@t |U6r¥yof which™ is hen tered. The

henglneth hen (3, 3-di net hyl butyric
f115£$ 5. §RPNGEr 93 nguiﬂ%épﬁw agsh é#ﬁ%m%%@nd{ again.

The rfS&%FS\égtr 21%3'%%%& HaheSHY FOAL L 2aEH 7 s Gt SHiIgEnY
othgly afnlohinBh e el andubrvBh Br pR8%Ar G rubidingt sucn
SR AN L AT %“?ﬁ SR 6Pt Lor “conpl et ng
om0 a0 Bt B Ot
the atad’\ﬂ!l C%ér%ﬂé@fﬁﬁgur%g%ﬁ% BEXtURE Wase SEhf redhdHrion can

about 4 "hours
contain the acid generating agent in an amount of 1 to 20
parts by weight based on 100 parts by weight of polymer, and
the type of the polymer is not limited.

If the amount is less than 1 part by weight, an
appropriate pattern as a vresult of chemical amplification
cannct be obtained, and if the amount exceeds 20 parts by
weight, excessive generation of acid causes severe pattern
loss, and thus a2 desired pattern cannot be obtained.

Hereinafter, Examples and Comparative FExamples of the
invention will be described. However, the following
Examples are merely preferred examples of the invention, and
the present invention is not intended to be limited by the
following Examples.

[Synthesis Example 1]

Production of diphenylmethylphenyl-(3,3-dimethylbutyric

acid-2,2-difluoro-2-sulfoethyl ester) sulfonium salt
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10 After the reaction, the reaction m xture was
guenched wth distilled water, and then the sol vent
was renoved. The crude reaction m xture was di ssol ved
in dissolved water, and the resultant was acidified
wi th concentrated hydrochloric acid to obtain a pH
value of 5to 6. After concentrating 15 the m xture,
nmet hanol was added, and the slurry was filtered to
renove inorganic salts. The filtrate was washed two
times with hexane, the nethanol |ayer was concentrated
again, and the resultant was subjected to

cry’st al $uTvata o f roim o letchiyl L ustitver2 - sk o ettéragsisiug fonic
obtained after filtration 20 was dried in vacuum and
acigpgodtpictate was conflrned by 1H— NVR. The obt ai ned
spectrumis shown i ter the filtration and
%nn@n 68S5P§ 0y e8|3d @95@/5 ef-fiuazraﬁflﬂﬁa%félc acid ethyl
ethan sul foni c aC| sodlun1 bt ai ned.
est%% TR DIORS G 4ot8 (1 Lok i s NGFAS D01 and
@) THF F2,0 Fz <2>
L. 2g/%nt ]gs&/g%f @%@ st hy?blﬁoﬁu NE%?HO%Y%W% JNRBRo vas
ul I odi um,sal t | n ath 10
Slo%li 5??%%¥odggbﬁ %oxyetﬁ%ﬁggul %eggpg |unf%é ise

addPE?QHCGQh@bQ%% QQQ: 1Q %% f@at %&gy{ﬁgekghperature of

[ori de were dissol ved
the mixture was elevated to 60 C, at which temperature the

mixture was stirred for about 4 hours.

After the reaction, the reaction mixture was quenched
with distilled water, and then the sclvent was removed. The
crude reaction mixture was dissolved in dissolved water, and
the resultant was acidified with concentrated hydrochloric
aclid tc obtain a pH wvalue of 5 to 6. After concentrating
the mixture, methanol was added, and the slurry was filtered
to remove inorganic salts. The filtrate was washed two
times with hexane, the methanol layer was concentrated again,
and the resultant was subjected to crystallization from
diethyl ether. The white so0lid obtained after filtration
was dried in vacuum, and the structure was confirmed by ‘H-
NMR. The obtained spectrum 1s shown in Fig. 1. After the
filtraticn and drying, 68.5 g (yield 95%) of 1,1-difluoro-2-

hydroxyethanesulfonic acid sodium salt was obtained.
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di chl oroet hane, and stirred at 0C. 7.57 nml of
triethylam ne was sl owl y added dropw se at 0C, and
then 0.5 g of DVAP was added thereto. The reaction
tenperature was elevated to anbient tenperature, and
the m xture was stirred 15 for 2 hours. After
conpletion of the reaction, the reaction m xture was
washed twice with 30 m of distilled water, and then
the solvent was renoved. The resultant was nmade into
a slurry wth ethyl ether, and then filtered. After
the filtration, 20 the filter cake was washed using
di $tiNMRed( Drat er ~dngmet AyL8 éthekH) and then dried in
vacuum The structure of the product was confirned by
éﬂ—LN , and thus 9.92 g (64.8% of

3- di et hyl but yeiie, aci d 2, 2- dif | uor o- 2- sul f oet hyl

Hal igedi um-sett—repr-ese =h f ol | Quhng
H Fuctural f orhiil l4e0p5 vvasr}{l)ag?@i %Ze/tgkb%z 00 a E(aN
NaO'O FOH+f HGC DCE NaO"Qr. -0,-~-. " Z 2 2

<3> 7 g of 3, 3-dinethyl butyric acid-2,2-difl uoro-2-
sul foethyl ester sodiumsalt produced in <2> and 9.6 ¢

f_.di | hyl | sul foni : . ,
CrTHT U SREERARoRl Tonara ey 5 e d “ai s ved T Sty =o-
2-sPLeOb AL ENLoropELANG, ang; 100 m of - water, and a

ayer“reactiron was perfornmed w th vigorous
In an ice bath, 10 g of 1,1-difluocro-2-

hydroxyethanesulfonic acid sodium salt produced above and
7.31 g of t-butylacetyl chloride were dissolved in 150 ml of
dichlorcethane, and stirred at 0°C. 7.57 ml of
triethylamine was slowly added dropwise at 0°C, and then 0.5
g of DMAP was added thereto. The reaction temperature was
elevated to ambient temperature, and the mixture was stirred
for 2 hours.

After completion of the reaction, the reaction mixture
was washed twice with 30 ml of distilled water, and then the
solvent was removed. The resultant was made into a slurry
with ethyl ether, and then filtered. After the filtration,
the filter cake was washed using distilled water and ethyl
ether, and then dried in wvacuum. The structure of the
product was confirmed by *H-NMR, and thus 9.92 g (64.8%) of
3,3-dimethylbutyric acid 2,2~difluoro-2-sulfoethyl ester
sodium salt represented by the following structural formula

was obtained.
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stirring for 3 hours. After the stirring, the organic

| ayer was sanpled to confirmthe progress of the

reaction by 19F-NMR When the 10 reaction was

conpl eted, the organic | ayers were conbi ned, the

sol vent was renoved, and the residue was washed using

di chl or onet hane, which is a good sol vent, and hexane,

which 1is a poor solvent. The solvent was renoved, and

the residue was dried under reduced pressure, to

obtain 12.02 g (yield 15 99.5% of

di phenyl net hyl phenyl - (3, 3-di net hyl butyric acid

2-di fl uoro-2-sul foethyl-ester)sul foniumsalt. The

Nao%@u@\t&we was confirfed by 1HEN?€/R 0 00 0£NaO "CrOAL

£ #FSU ~CF3 2 o8, 28§

0 0 /FCHC-NMCM A Onf=p" H_ &?giﬁﬁ% E

[ Synt hesi s Exanpl e 2] Production of
di phenyl net hyl phenyl - (hept anoi ¢ acid 2, 2-
di fl uoro-2-sul foethyl ester) sodiumsalt <1>

Producty on, of, chept %ﬁ%ii%egg{@b%g%qg' UQEQ=-3- 2243 Fluoro-2-

sul foet hyl™ ester sodi um

sul fydiioxy met byl diddyenones hanesulf,enat § Sodyum, ngald ¢ g of
produced in <1> of [Synthesis Exanple 1] and 8.07 g o

dipHheps BROYH y GhH &t e mesd e e ssel vedobBmdbRafts@f fonate salt
di chl oroet hane, and the m xture was stirred at anbi ent

werégg&gwevaaurm. 1dc 3g1noof qt £h eb hytherh fige Wasash oW Yml of
watSL,eand a bilayer reaction was performed with vigorous
stirring for 3 hours.

After the stirring, the organic layer was sampled to
confirm the progress of the reaction by F-NMR. When the
reaction was completed, the organic layers were combined,
the solvent was removed, and the residue was washed using
dichloromethane, which is a good solvent, and hexane, which
is a poocr solvent. The solvent was removed, and the residue
was dried under reduced pressure, to obtain 12.02 g (yield
99.5%) of diphenylmethylphenyl-{(3,3-dimethylbutyric acid
Z2,2-diflucro~-2-sulfoethyl~ester)sulfonium salt. The

structure was confirmed by ‘H-NMR.

S B
O . —F 2 0
11 -l il
MOH§;WTLfA\'*{{E%ﬂ+J£O£H — ¢ N, NE”@)L

| MC M0 — -0
T - e “
) o
CH

23



10

i5

20

25

dropw se at 0C, and then 0.5 g of DVAP was added. The
reaction tenperature was el evated to anbi ent
tenperature, and the m xture was stirred for 2 hours.
After conpletion of the reaction, the reaction m xture
15 was extracted with nmethyl chloride (M), and then
the solvent was renoved. The residue was nmade into a
slurry wth ethyl ether, and was filtered. After the
filtration, the filter cake was washed using
distilled water and ethyl ether, and was dried in
vacuum The structure of the 20 product was confirned
byl IR NMRE Lanekamubse 6284 g (yield 46.3% of heptanoic
acid 2,2-difluoro-2-sulfoethyl ester sodiumsalt

haki ¢ ¢ et ob f ol Rgeav et iy APheayimi AeRhanodht sicied.2, 2~
2524 000 OtgtSN NaO; F CI]l—l,CI-C-CI—|2(CI—|2)4CI—|3 NaO

dif HAPYAT RSV AERRINEEC AL ED) «9adbifRgiRtton of
di phenyl et hyl phenyl (heptanoic acid 5, ,
ZfQEHifﬁ68989§}§ﬁlfdéth%eggﬁngcsod?%h¢sm%?%?ﬁjﬁﬁ“oro"z'

e cid 2,2-difl gro-Z-squoethyI ester sodium

Sulga %Qgrgéﬁggﬁ PRITYY %ﬁg 3.32 g of

o e T P B ot oo
oaif pebahgll groathane i dl sfc oy YL EL oRY5%07 g o
heptanoyl chloride ware dissclved in 150 ml of
dichlorecethane, and the mixture was stirred at amblent
temperature. 11.3¢ ml of triethylamine was slowly added
dropwise at 0°C, and then 0.5 ¢ of DMAP was added. The
reaction temperature was elevated to ambient femperature,
and the mixture was stirred for 2 hours.

After completion of the reaction, the reaction mixture
was extracted with methyl c¢hloride (MC), and then the
solvent was removed. The residue was made inte a slurry
with ethyl ether, and was filtered. After the filtration,
the filter cake was washed using distilled water and ethyl
ether, and was dried 1in wvacuum. The structure of the
product was confirmed by 1H-NMR, and thus 6.84 g {yield
46.3%) of heptancic acid 2,2-difluoro-2~sulfoethyl ester

sodium salt having the following structural formula was

obtained.

24



10

15

20

25

stirring for 3 hours. After the stirring, the organic
| ayer was sanpled to confirmthe progress of the
reaction by 19F-NMR When the reaction was conpl eted,
the organic | ayers were conbi ned, 15 the sol vent was
renoved, and the residue was washed using

di chl or onet hane, which is a good sol vent, and hexane,
which 1is a poor solvent. The solvent was renoved, and
the residue was dried under reduced pressure, to
obtain 4.59 g (yield 84.7% of

di phenyl net hyl phenyl - (hept anoic acid 2, 2-difluoro 20
2-%ul f oet hyl -ester sulfonlun1salt The st@uctur@ was

N@&%”ﬁﬂjble X &Y L

: Ccﬁ‘cg:' O Tc00 E.CEO(I:C %sﬁ% NG Gr
O ~ 25 OHB OHB 25 [ Synt hesi s Exanpl e 3]
Di phenyl met hyl phenyl - ( 2- et hoxycar bonyl -

d|fluoroethanesulfo ic id odlun1salt <1> ,
pr&auc%’ﬁsﬂusrlﬁnem ot b a L ry heptanow acid

f uor oet ni.c acid SOdI msalt. 8 (yield
2,2 5557“%947)@1 of” ?/t r]boehiﬁeﬁ 1 u%?]o%t hanesul f oni ¢
a i d.sodi S ai h S r .as
% >%%*U?%§@%%%%?S Eﬁki ? +1f%X§%o ?t%u oegkyf'ester
sodium salt produced in and 3.32 g of

diphenylmethylphenylsulfoniun trifluoromethanesulfonate salt
were dissolved in 30 ml of dichloromethane and 30 ml of
water, and a bilayer reaction was performed with vigorous
stirring for 3 hours.

After the stirring, the organic layer was sampled to
confirm the progress of the reaction by “F-NMR. When the
reaction was completed, the organic layers were combined,
the solvent was removed, and the residue was washed using
dichlorcmethane, 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 4.59 g (yield
84.7%) of diphenylmethylphenyl- (heptanoic acid 2,2-difluoro-

Z2-sulfoethyl-ester)sulfonium salt. The structure was

0 o,

- ﬂk
NaC "HCE\O CHsCHy  + @S+_OSO-_-CF3 Y & 8*’ ||“$%A‘{<‘Hj sCH3

o

CHs CH3

confirmed by 'H-NMR.
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5.89 g of ethyl chloroformte was used instead of t 10

butyl acetyl chloride as the reactant with al cohol. The

structure of the product was confirmed by 1IHNVR 0 O

O OE3 N'I I NaOsC OH + C-C OCH2CH3

NaO's ' CG---"0O LOCH2CH3 0 F7 DCE 0 F2 15 <2>

Di phenyl net hyl phenyl - ( 2- et hoxycar bonyl -1, 1-

di fl uor oet hanesul fonic acid) sodiumsalt 9.1 g (yield
959 of di phenyl net hyl phenyl - (2- ethoxycarbonyl -1,

1-di fl uoroet hanesul fonic acid) sodiumsalt as shown
bel ow was obtained in the same manner as in <3> of 20
[ SyPYhelse sl Exanphield] 3] except that 8 g of the 2-
ethoxycarbon -1, 1 gifluorgethanesulfonlc acid sodi um

but¥lacetyloxxnethyld|fluorosulfonafe sodiumsalt in
dif HQ CREAEPEEHIWPIACt ABLE) pABAYIHeBAYEpheny! sul fon| um

|quor§G‘Epanesulfonate %alt The structur

th<e 26 pro oébnflrnea by ' H NV Ch gy o Q:Plé 1,1-
dlf%uﬂrﬁe¥§6nﬁﬁﬁlgaﬁlc ac1 sodlum sagSCFCF 0~s M MO
g (yield 57.6%) of Z2-ethoxycarbonyl-1,1-

difluorocethanesulfonic acid sodium salt was obtained in the
same manner as in <2> of [Synthesis Example 1], except that
5.89 g o0of ethyl chloroformate was used instead of t-
butylacetyl chloride as the reactant with alcochol. The

structure of the product was confirmed by *H-NMR.

3 0 Ety N 0 O
NaO’S“C’A\OH Y CI—C-0OCH,CH, NaO”ﬁ“C’ﬁRO”ﬂRQCHECHE
Fa DCE 0 F
2> Diphenylmethylphenyl- (2-ethoxycarbonyl-1, 1~

difluoroethanesulfonic acid) sodium salit

9.1 g (yield 95%) of diphenylmethyliphenyl-(2-
ethoxycarbonyl-1,1-diflucroethanesulfonic acid) sodium salt
as shown below was obtained in the same manner as in <3> of
[Synthesis Example 1], except that 8 g of the 2-
ethoxycarbonyl~1,1-difluoroethanesulfonic acid sodium salt
produced in <1> above was used instead of -
butylacetyloxymethyldifluorosulfonate sodium salt in  the
reaction with the diphenylmethylphenylsulfonium

trifluoromethanesulfonate salt. The structure of the
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5CJ( CH3 CH3 [Synthesis Exanple 4] Production of
di phenyl net hyl phenyl - (i sobutyric acid
2,2-difluoro-2-sul foethyl ester) sodiumsalt 10 <1>
Production of isobutyric acid 2,2-difluoro-2-
sul foethyl ester sodiumsalt 7.5 g (yield 82% of
i sobutyric acid 2,2-difluoro-2- sulfoethyl ester
sodium salt as shown bel ow was obtained in the sane
manner as in <2> of [Synthesis Exanple 1], except 15
that 6.95 g of isobutyryl chloride was used instead of
t- butyl acetyl chlorlde as the reactant to react with
progpet wieohollimmedshby udt-uiR.of the product was
confirmed by 1H NVR 0O 5 0 EtSN O O 20 NaO"11 F DH

+ C-CCH(CH3) 2 Naﬁ C OCH(CH3) 2 DCE <2>
®i pheyl met hyl phenll =i(i sobutyric acid dlfluor@
;%oi%rsub#agpnml ) SO salt 5. 6 8%% L
*c“”ﬁo OCH 20H 3

2,2-difluoro-2- sul thyI ester) sodluxz It as shown
be|OMI 27 was obtarned in the sane nman ffas in <3> of
[ Synthesis Exanplesl], except that 4 gf the

i sobutyric acid 2,2- difluoro-2-sul foethyl ester
sodi um salt produced in <1> of

[Synthesis Example 4]

Ui phenyl met hyI rggéab ter@M@U

Production of diphenylmethylphenyl-{iscbutyric acid
2,2-difluoro-2-sulfoethyl ester) sodium salt

<l> Production of iscbutyric acid 2,2-difluoro-2-
sulfoethyl ester sodium salt

7.5 g (yield 82%) of isobutyric acid 2,2~difluoro-2-
sulfoethyl ester sodium salt as shown below was obtained in
the same manner as in <2> of [Synthesis Example 1], except
that 6.95 g of discbutyryl chleoride was used instead of t-

butylacetyl chloride as the reactant to react with the

alcohol. The structure of the product was confirmed by ‘H-
NMR.

o Q

i O

8 r Ety i u ;ﬁx
NaG "1 "C” oM *  Cl=C-CH({CHgs Na0 5 G0 CH

a F, DOE 0 F, CH{CHS

<2> Diphenylmethyliphenyl-{iscbutyric acid 2,2-diflucro-
Z-sulfoethyl ester) sodium salt
5.62 g (98%) of diphenylmethylphenyl (isobutyric acid

2,2-difluoro-2-sulfcocethyl ester) sodium salt as shown below
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Synt hesi s Exanple 4 was used instead of t 5

but yl acet yl oxynet hyli fl uorosul fonate sodiumsalt in

the reaction with the di phenyl nethyl phenyl sul f oni um

trifluoronmethanesul fonate salt. The structure of the

product was confirned by 1HNVR 0 o I~ 0 O 10

NaP cr--dt CH(CH I _.. y+ 60 rF\ SSOF 3 MCM0o P

FF'~"i0 CH(CH 3) _ CH3 CH3 [Synthesis Exanple 5] 15

5.72 g of the 3,3-dinmethyl butyric acid 2, 2-difl uoro-2-

sul foet hyl ester sodiumsalt produced in <2> of

Synthesis Exanple 1, and 10 g of diphenyl-t- .
was b eaicEhohl nethogppRer@ g f opsu <3> of [Synthesis

trifluoromethanesul fonate salt were dissolved in 100
Examplef 1120 8FERPSr dtthafle @n@f100n% 16POWALELC afeii@ 2/ 2-

. fila e% reggtion was performed with vigorous stjrring
ot £ Pop TG hotin QL ORF £ g ERESEITHE PRLt oPGAANESFay'dt Was ©f
ampl ed t confirmthe progress of the reaction b
SynﬁgggiRR. &ﬁgwﬁgﬁ% réactﬁﬁﬁgmasLE%ﬁkletéa?t?ﬁ@ ordé%ic t-
I re nhi n 25 t sol vent s _renoved, and
et s A T e S et e s

rea%%%&@ i s auﬂﬂﬁ? SOlvgﬁé’ anddngﬁgggﬂﬂﬁg%ﬁﬂfgéﬁdﬁs%g%%nium

vent. Thé sol vent was renov e
trifluoromethanesulfonate salt. The structure of the

product was confirmed by ‘H-NMR,

| [
g ,ﬁ.\_ = P .%. 0
MO &‘,“‘g:% CHICH 92« @s *-080:0F; QS M o'ﬁ “(F:”“O“’U"CH{CH sk

y

- )\L E}“
% g g
CH3; CHa

[Synthesis Example 5]
5.72 g of the 3,3-dimethyibutyric acid 2,2-difluoro-2-
sulfoethyl ester sodium salt produced in <2> of Synthesis
Example 1, and 10 g of diphenyl-t-
butoxycarbonylmethoxyphenylsulfonium
triflucromethanesulfonate salt were dissolved in 100 ml of
dichloromethane and 100 ml of water, and a bilayer reaction
was performed with vigorous stirring for 3 hours,

After the stirring, the organic layer was sampled to
confirm the progress of the reaction by ’F-NMR. When the
reaction was completed, the organic layers were combined,

the solvent was removed, and the residue was washed using
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was dried under reduced pressure, to obtain 11.4 g

(yield 94.8% of

di phenyl -t - but oxycar bonyl net hoxyphenyl -3,3 5

di met hyl butyric acid 2,2-difluoro-2-sul foethyl ester

sodium salt. The structure was confirnmed by 1HNVR O

GIlltt 1 00 NaO OF + S+ B0 pCF3 S+0 'C .--.0

[l ~~~/J~ MM _0 O F_ 10 (( ~~ "l O~/"Lpc [Synthesis

Exanple 6] 7.22 g of the 3,3-dinethylbutyric acid

2,2-difluoro-2- sulfoethyl ester sodiumsalt produced

in <2> of Synthesis 15 Exanple 1, and 10 g of
dicdilphenygthkuer ophényl sul fonjoaml solvent, and hexane, which
~trifluoronethanesul fonate salt were dissolved in 100
1s @ pePr deéRkoronefhgnecangnto®ad nsfmovgider arahdhe residue

bi | ayer reaction was performed with vigorous stirring
wasf Grigchourder AFEERCeRe BRITTUNRy, the obrtgdmi ¢l ayed wasield
94 §gnpled to 20 confirmthe progress of the reaction by

F- NVR. Cfhen tHe D SreElctl Gh sy okt et t have réveganio - 3-
. nmhi ned, h I t d, d .
ctime LT Bl SHEo S HaoheAr G5 i = 1 2T bf Gk Hanes S hhr clrodion
' d I t, d h [ '
sa1 k) VAR S rRaCEe G ehE e T oRbv oY antr e bsi due 25
was dried under reduced pressure, to obtaiQ 13.1 g

ield 29 94.8% of ™
|

I
J4phequi4goroph , 3- di met hyl but yri do2,2- ©
- PR TR T A
A < o
O\VfJL«o/k O\./u‘-o\i\

[Synthesis Example 6]

7.22 g of the 3,3-dimethylbutyric acid 2,2-difluoro~2-
sulfoethyl ester sodium salt produced in <2> of Synthesis
Example 1, and 10 g of diphenylflucrophenylsulfonium
trifluoromethanesulfonate salt were dissolved in 100 ml of
dichloromethane and 100 ml of water, and a bilayer reaction
was performed with vigorous stirring for 3 hours.

After the stirring, the organic layer was sampled to
confirm the progress of the reaction by PF-NMR. When the
reaction was completed, the organic layers were combined,
the solvent was removed, and 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 13.1 g (yield
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di fl uoro-2-sul foethyl ester sodiumsalt. The structure
was confirmed by 1IHNVR 5 " NaO O F-",0 5+ OSO
_CF3 S+0 -5'c --0. MMO rr- O F_ FF [Resin
Synt hesi s Exanple 1] 10
3-Bicyclo[2.2.1] hept-5-en-2-yl-3-hydroxypropionic acid
t-butyl ester (hereinafter, abbreviated to BHP), 1-
nmet hyl adanant ane acryl ate and y-butyrol actone
net hyl acrylate were added in a nolar ratio of 1:1:1
(33 parts by weight:33 parts by weight: 33 parts by
wei ght), and a reaction was 15 allowed to proceed at
94.8%%C Pér d]:@hﬁ@u’rlél&n@um@h@néfld|3o>3aﬁemashyébutyric acid 2,2-
. _polymerization solvent in an anmount of three-fold the
dlff‘é@ﬁ@ fegsl bpethel r easeiroB oRBNGNErS,t .andThisi gructure was
azobi si sobutyronitrile as an initiator in a proportion
congirmes BY o ased on the total nolar amount of the
nononers. 20 After the reaction, the reaction solution

was subjected to precipitation with n-hexane, and the
reﬁultlag preC|p|tami;§as dried in vacuu L obtain a

Dﬂﬂ “As a result, Fmerd haVng;J
rmg W avier age ﬁﬁ@‘ﬁEIqu-Uf bo SB@ -

obtalned 25 30 0 O 0

< LIJ
F
[Resin Synthesis Example 1]
3-Bicyclo[2.2.1]hept-5~en-2-yl-3-hydroxypropionic acid
t-butyl ester {(hereinafter, abbreviated to  BHPE), 1-
methyladamantane acrylate and y-butyrolactone methylacrylate
were added in a molar ratio of 1:1:1 (33 parts by weight:33
parts by weight:33 parts by weight), and a reaction was
allowed to proceed at 65°C for 16 hours using 1,4-dioxane as
a polymerization soclvent in an amount of three-fold the
total mass of the reaction monomers, and using
azobisiscbutyronitrile as an initiator in a proportion of 4%
by mole based on the total molar amount of the monomers.
After the reaction, the reaction solution was subjected
to precipitation with n-hexane, and the resulting
precipitate was dried in wvacuum to obtain a resin as shown
below. As a result, a copolymer having a weight average

molecular weight of about 8,500 was cbtained.
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O 55 <Preparation of resist, Exanples 1 to 3 and
Conparative Exanple 1> [Exanple 1] 10 Preparation of
resist 100 parts by weight of the resin obtained in
Resin Synthesis Exanple 1, 4 parts by weight of the
di phenyl met hyl phenyl - (3, 3-di net hyl butyric acid

2,2-di fluoro- 2-sulfoethyl ester) sulfoniumsalt
prepared in Synthesis 15 Exanple 1 as an acid
generating agent, and 0.5 parts by weight of

t et ramet hyl ammoni um hydr oxi de as a basic additive

wer e dissolved in 1000 parts by wei ght of propyl ene

gly%ol g her acetate, and then the solution
was (FTThered @“Bh“h ‘““hbrane filter having a pore
si ze O 2 un1 Thug, “a resist was prepared. The
obtai ney r |st sol uti was coated on a substrate
using a sp | and dried, at 110C for 90 seconds to
forma \fi n1ha a0 tg?ness of 0.20 um The forned
film expos&d using an ArE excimer |aser stepper

(lens aperture: 25 0.78), and then was subjected to
heat treatnment at 110C for 31 90 seconds.
Subsequently, the filmwas devel oped with a 2.38 wit%
aqueous sol ution of tetramethyl ammoni um hydroxi de for

4D SRS IReOPd SO B EAALLET T 5ot st P e
Example 1>

[Example 1]

Preparation of resist

100 parts by weight of the resin obtained in Resin
Synthesis Example 1, 4 parts by welight of the
diphenylmethylphenyl- {3, 3-dimethylbutyric acid 2,2-difluocro-
2-sulfoethyl ester) sulfonium salt prepared in Synthesis
Example 1 as an acid generating agent, and 0.5 parts by
welght of tetramethylammonium hydroxide as a basic additive
were dissolved in 1000 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, a resist was prepared.

The obtained resist solution was coated on a substrate
using a spinner, and dried at 110°C for 90 seconds to form a
film having a thickness of 0.20 um. The formed film was
exposed using an ArF excimer laser stepper (lens aperture:

0.78), and then was subjected to heat treatment at 110°C for
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5 tetranet hyl anmoni um hydr oxi de, and the adhesi veness
of the forned resist pattern to a substrate were
good, and the resolution was 0.08 um while the
sensitivity was 13 mJ/cn2. Fromthe results of
Exanples, in the case of |line edge roughness (LER),
the pattern roughness was observed for 10 0. 10-um
| i ne-and-space (L/S) patterns forned after
devel opnent, and the inprovenent in ternms of LER was
scored from1l to 5 as conpared with the pattern
obtai ned in Conparative Exanple which was graded as 1
20 (sgardger nuibEeqwortlespohds tiol lvet ves [KERelot®d nwith a
the case of sensitivity, the ampunt of exposure to

2. 3BorMth%a ®I1OCWM iceland- spacEetABRtpal penanatna Hidmxide
wdth of 1:1 was taken as the optinum anount of
fore¢Bosarendandephed apdi AhFdAnbaNfOBR @xbosiisl Mastern.
en as sensitijvit The . m ni mum pattern di mension
ogﬁﬁtnegeﬁﬁﬁﬁpﬁﬁé Lob¥i mitd Hibung?n Z@QﬁeQW%osﬁPéuﬁg§n of
L ut Ex 3 AG obt ai ned i.n
AR T Tl 1 ST
t mpl e 1, basic additiv
tor ssgi 1% Efgﬁﬁrpar%% 5y ﬁégﬁﬁfag? propy! &R8 gly%% the
res% 9?$Hywa t@GQSa&ﬁta$ﬁllgnghéh§$n% eréﬁ%ﬁfﬁggaygé?J/cmz.

tered rough a menbrane ng

SiZ&0f 110, 2 r@E%lEQ ol 1 n@£§étb9nl§§e gdge
pr [ e at t

indicated in Table 1 e unit
roud¥ndes ghtpgr)The diesi %Jtatt‘é‘%ﬂ'po%bﬁbgﬂe%\@s wsed &kf)sézq;éa Afor

positive type resi st pattern
0.10-um line~and-space (1./S) patterns formed after
development, and the improvement in terms of LER was scored
from 1 to &5, as compared with the pattern obtained in
Comparative Example which was graded as 1 (a larger number
corresponds to better LER).

In the case of sensitivity, the amount of exposure to
form a 0.10-um line-and-space (L/S) pattern at a line width
of 1:1 was taken as the optimum amount of exposure, and this
optimum amount of exposure was taken as sensitivity. The
minimum pattern dimension obtained with the optimum amount
of exposure was taken as resolution.

[Examples 1 to 3]

PAG obtained in Synthesis Example 1, 2 or 3, the resin
produced in Resin Synthesis Example 1, and a basic additive
were dissolved in 1000 parts by weight of propylene glycol

methyl ether acetate, and then the solution was filtered
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5 in the sanme manner as in Exanple 1, and then various

eval uations were perforned therewith. The results of

eval uation are presented in Table 1. [Table 1] Resin

*PAG *Base Sensitivity Resolution LER (100 (parts

(parts (m}/cnR) (nm) parts by by by weight weight)

wei ght) Exanple 1 Resin 4.0 0.5 1.3 80 4 Synthesis

Exanple 1 Exanple 2 Resin 4.0 0.5 1.2 80 3 Synthesis

Exanple 1 Exanple 3 Resin 4.0 0.5 12 70 3 Synthesis

Exanple 1. Conparative Resin 4.0 0.5 14 90 1 Exanple

1 Eénthesis Exanple 1. 33 * Type of PAG used in Table

thraughapprenprapepHdmiaret gy dheny| PeZe3-sdizfethiy| Huf yrineg to
acid 2,2-difluoro-2-sul foethyl ester) sulfoniumsalt

pre%%resyﬁthé@PéSExaﬁﬁW@OilélE&anﬁPe ancdicated in Table 1

DAEhenyInethyI henyL-(hggtanoic acid 2, 2-
(provlded” that "the unhit  1s parts by welght). The resist

composition was used to form a positive type resist pattern
in the same manner as in Example 1, and then wvarious
evaluations were performed therewith. The results of
evaluation are presented in Table 1.

[Table 1]

Resin *PAG *Rase Sensitivity | Resolution | LER
(100 (parts (parts (nd /em?®) (nm)
parts by | by by

welght welght) weight)

Example 1 Resin 4.0 0.5 13 80 4
Synthesis

Example 1

Exanple 2 Resin 4.0 0.5 12 20 3
Synthesis

Example 1

Example 3 Resin 4.0 0.5 12 70 3
Synthesis

Example 1

Comparative | Resin 4.0 0.5 14 ¢ 1

Example 1 Synthesis

Example 1
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di fl uoro-2-sul foethyl ester) sodiumsalt of Synthesis
Exanpl e 2 Exanpl e 3:
Di phenyl met hyl phenyl - (2- et hoxycar bonyl -1, 1-
di fl uor oet hanesul fonic acid) sodiumsalt of Synthesis
10 Exanple 3 Conparative Exanple 1: Triphenyl sul foni um
triflate 34 WHAT IS CLAIMED I'S: 1. An acid generating
agent represented by the following formula (1): 5
[Formula 1] 0 F2H2 0 A+ - 0-5 CGC O (R6)m X 0O wherein
X represents an unsubstituted or substituted alkyl
grou having 1 to 20 carbon atons and sel ected from
10" al k37 , ohdtifal kggd ahid Bk sul f onyl, whi ch may have
at | east one hydrogen aton1subst|tuted by an et her
griotP h esher QﬁRﬂﬂﬂY%ﬂﬁﬁﬂX&ﬂﬂﬂnxﬁﬂﬁﬁ)37ﬁ$Mﬁﬁﬁ%¥butyrlC
a.nitrile_grou yano group, hydr oxyl
aClgrogp2 diEarseRyr- 5Pé§BGBPYén eéF@éhydéUéﬁQHBumorsalt of
esents a perfluoroal kyl group having 15 1 to 4
Synﬁggﬁ f%%%lgR% represents an al kyl group having 1

A I
e ihees ico (S L uos (Pleandoogen (Ohp iz,
Example 2

Example 3: Diphenylmethylphenyl-{2-ethoxycarbonyi-1,1-
difluorcethanesulfonic acid) sodium salt of Synthesis

Example 3

Comparative Example 1: Triphenylsulfonium triflate
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20 2. An acid generating agent represented by the
followng formula 2: [Forrmula 2] u F2 H2 0 A+-
0--CCO9-(REYMX Il Il 0 0 35 wherein X represents
an unsubstituted or substituted alkyl group having 1
to 20 carbon atons and sel ected from alkyl, hal oal kyl
and al kyl sul fonyl, which nay have at |east one
hydrogen atom substituted by an ether group, an ester
5 group, a carbonyl group, an acetal group, a nitrile
group, a cyano group, a hydroxyl group, a carboxyl
roup or an al dehyde group, or represents a
WHA%eF@IG%Aé%ERyFSgroup having 1 to 4 carbon atons; R6
represents an al kyl group having 1 to 10 carbon
atons, an al koxy group having 1 to 10 carbon 10 atons,
or. a heteroaton1se|ected fromN, S, Fand O; mis an
i teger #ronfBito 9SNGRATART| s24RTGr gARPESEERRESY i by, the
folgowghe cid g?n?iatlng agent according to claim1l or
Whe %F% at |east one cation selected from
roup 15 consisting of cations represented by the
FO%HF}Q ? g formulas 3a and 3b: [Forrmula 3a] Rl

a FoHy
At 0-5-C-C=0-C—(ReIm—X
0

wherein X represents an unsubstituted or substituted
alkyl group having 1 to 20 carbon atoms and selected from
alkyl, haloalkyl and alkylsulfonyl, which may have at least
one hydrogen atom substituted by an ether group, an ester
group, a carbonyl group, an acetal group, a nitrile group, a
cyanc group, a hydroxyl group, a carboxyl group or an
aldehyde group, or represents a perfluorcalkyl group having
1 to 4 carbon atoms; Rg represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, or a heterocatom selected from nitrogen (N), sulfur
(3), fluorine (F} and oxygen {0); m is an integer from 0 to

2; and A+ is an organic counterion.

2. An acid generating agent represented by the
following formula 2:

[Formula 2]

0 F, 0
A o—b—c—c—0—§ Rg)m-—X
0 0
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RZ -5+ Ra 1J P,e Ra [Fornmula 3b] 25 36 R R2 S +

R3 R4 5 whereininthe fornulas 3a and 3b, Rl and

R2 each independently represent an al kyl group, a

cycloal kyl group, an allyl group, a perfluoroalkyl

group, a benzyl group or an aryl group, each having 1

to 20 carbon atonms; and R3, R and 10 R5 each

i ndependently represent a hydrogen atom an al kyl

group, a cycloal kyl group, a hal ogen atom an al koxy

group, an aryl group, a thiophenoxy group, a

t hi oal koxy group or an al koxycar bonyl net hoxy group.

15«kerdhe aci degeaeent s ngragents uactarditeg t or claibmtli tuted

or 2, wherein A+ is at |east one cation selected from
alkyhe ogovwp haonsd sti ng o0 cakicbns regpresemt@dsbyethed from

follow ng fornmulas 4a and 4b
alkyl, haloalkyl and alkylsulfonyl, which may have at least

one hydrogen atom substituted by an ether group, an ester
group, a carponyl group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl group or an
aldehyde group, or represents a perfluorcalkyl group having
1 to 4 carbon atoms; Rg represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, or a heteroatom selected from N, S, F and O; m is an

integer from 0 to 2; and A+ is an organic counterion.

3. The acid generating agent according to claim 1 or 2,
wherein A+ is at least one cation selected from the group
consisting of cations represented by the following formulas
3a and 3b:

{Formula 3a]
Ry
92 _S +
e
I
R ]

Ra

{Formula 3b]
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[Formula 4a] RIlj RR R4 25 [Fornula 4b] 37 RL R3 R2

R4 5 wherein in the fornmulas (4a) and (4b), RlL and R4

each independently represent an al kyl group, a

cycl oal kyl group, an alkyl group, a perfluoroalkyl

group, a benzyl group or an aryl group; and R, and R3

each independently represent a hydrogen atom an

al kyl group, a cycloal kyl group, a halogen 10 atom an

al koxy group, an aryl group, a thiophenoxy group, a

t hi oal koxy group or an al koxycar bonyl nmet hoxy group. 5.

The acid generating agent according to claim 1,

mhﬁ ein the anion noiety of the acid generating agent
at 15 |l east one selected from groups represented
the followwng fornmulas (1-i) to (1-viii): 20 25

O 0 1-1200H 0 F

,,/'”4"‘

5

wherein in the formulas 3a and 3b, R; and R, each
independently represent an alkyl group, a cycleoalkyl group,
an allyl group, a perfluorcalkyl group, a benzyl group or an
aryl group, each having 1 to 20 carbon atoms; and Rs;, Ry and
Ry each independently represent a hydrogen atom, an alkyl
group, a cycloalkyl group, a halogen atom, an alkoxy group,
an aryl group, a thiophenoxy group, a thiocalkoxy group or an

alkoxycarbonylmethoxy group.

4. The acid generating agent according to claim 1 or 2,
wherein A+ 1s at least one cation selected from the group
consisting of cations represented by the following formulas
da and 4b:

[Formula 4a]

Ry
| +

HF
Ra

[Formula 4b)
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20F2 O FZz 0 5F,r~0 HOOH dOH 0O 0 UZzO00
FJCC-0C F SO 0JLO.C 200 2 20 1-iv1lv 1l-vi OHo OO
H2 0 11 10 5 F20 F20 1-vii 1- viii 6. The acid
generating agent according to claim2, wherein the
anion noiety of the acid generating agent is at | east
one selected from groups represented by the foll ow ng
15 formulas (2-i) to (2-vi): A 1 H2 O0OHOOO C2
HOOCzO100rC? z d 0 0O OC F20 2-i 2-ii 2- iii 20 H2
O0OHO0OOH OcS.. C 0-o0rG~'_OCCCS5-0_68Br S
OCO0Os 0O HOOF20HObB20dF26 2-iv 2-v 2-vi
7. fhe aci d generating agent according to claim1, 25
wherfein the aci d generating agent is produced by a

r eagy i 39 between a salt represented by the
Ryfg Img formula (5) and a conpound represented by
t het oF @wi ng fornula (9): [Fornula 5]

Fq

wherein in the formulas (4a) and (4b), R; and Ry each
independently represent an alkyl group, a cycloalkyl group,
an allyl group, a perfluoroalkyl group, a benzyl group or an
aryl group; and R: and R:; each independently represent a
hydrogen atom, an alkyl group, a cycloalkyl group, a halogen
atom, an alkoxy group, an aryl group, a thiophenoxy group, a

thicalkoxy group or an alkoxycarbonylmethoxy group.

5. The acid generating agent according to claim 1,
wherein the anion moiety of the acid generating agent is at
least one selected from groups represented by the following

formulas {1-1) to {(1-wviii):
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M+ 0 -0-CCOII(RB)m-K O wherein X represents an
unsubstituted or substituted alkyl group having 1 to
20 carbon atons and selected from al kyl, hal oal kyl
and al kyl sul fonyl, which may have at |east one
hydrogen atom substituted by an ether group, an ester
10 group, a carbonyl group, an acetal group, a nitrile
group, a cyano group, a hydroxyl group, a carboxyl
group or an al dehyde group, or represents a
perfl uoroal kyl group having 1 to 4 carbon atons; R6
represents an al kyl group having 1 to 10 carbon
aiggiﬁgaanlkoxy g{ou hayi ng,1 to 10 cagbon 15 at ns@
~.Ql et sel ec +-0IM- fh F an eLh)nﬂi ,Qb
i nt egerbf rg%tcsgg} 0 2; aﬁd ML?? Hﬁhl um (Li)%, /odi ums, &
(Na) or potassiun1(K) [Foryrula 9] A + Z 20 Mh@fﬁln
A+ is an organic counterion; and Z is 0S02CF3,
0S02C4F9, (OS02C8F17, N (CF3) 2, N (C2F5) 2, N (C4F9)
2, C(CF3) 3, C(C2_FS 3, C(O4F9)j, F, G Br, I,
BF4 AsF6 or PF6. 8. The acid generating agent
accorﬂlngtto”cla|n17 28 wheyein the salt of Fbr ag
f%}cr ~got guee@ by a rgattheb-c-40sbet ween éﬁTﬁTc@h TCi0 -
conpbund répPesented by the fdklowing formula (7) and
an acyly, conpound represented by the follow ng fg(nula
(8): [Fornula 7]

O 0 O
)E‘\}Qﬁu‘-\orCNC-SﬁO ,,,—F“"‘HSA"JJ-—\O—FC C:—S—xo
F2 0 F20
1= wii 1= viii
6. The acid generating agent according to c¢laim 2,

wherein the anion moiety of the acid generating agent is at
least one selected from groups represented by the following

formulas (2-1) to (2-vi):

Y Hy 9 D Hx § 2 0
. z 0 Hz
C|~»+~b'-DFC"'(:)”§“O : gnﬁo Cmcﬂ‘?ho },4%--0,-@ -0 "%“Ov
oY 20 8 F2 0 F20
2. 2ii i

7. The acid generating agent according to c¢laim 1,

wherein the acid generating agent is produced by a reaction
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1 F2w +- OS-CGCH2OH 0 wherein Mis Li, Na or K
[Formula 8] 0 X-(RBpm1Cl wherein X represents an
unsubstituted or substituted al kyl group having 1 to
20 carbon atons and selected from al kyl, hal oal kyl
and al kyl sul fonyl, which may have at |east one
hydr ogen atom substituted by an ether group, an ester
15 group, a carbonyl group, an acetal group, a nitrile
group, a cyano group, a hydroxyl group, a carboxyl
group or an al dehyde group, or represents a
perfl uoroal kyl group having 1 to 4 carbon atons; R6
betyepmr edehfd tarerirRyEN§Edup Ihalingfallewing Earmeke (5) and
atons, an al koxy group having 1 to 10 carbon 20 atons,
2 CORPRMRL BYDEE B B vt e rith MW T R BHG m i s
an |nteﬁer fromO to 2. 9. The acid generating agent

[FO%E%%ﬁd? g to claim8, wherein the alcohol conpound of
(7b is produced by a 25 reduction reaction of
M+ @n, ? Hdﬂfepresented by the 41 follow ng
fo%pu Fornula 6] O F1 ,0 R4 +- O S-C-OR,

wherein X represents an unsubstituted or substituted
alkyl greoup having 1 toc 20 carbon atoms and selected from
alkyl, haloalkyl and alkylsulfonyl, which may have at least
one hydrogen atom substituted by an ether group, an ester
group, a carbonyl! group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl group or an
aldehyde group, or represents a perfluorcalkyl grecup having
1 to 4 carbon atoms: Rg represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, o©or a hetercatom selected from N, 3, ¥ and O; m is an
integer from 0 to 2; and M is lithium (Li), sodium {Na) or
potassium (K);
[Formula 9]
A"+ 27

wherein A+ is an organic counterion; and Z is 0S0,CF;,
050,CyFg, 0S02CsF17, N(CF3)2, N(CpFs)a, N{C4lg)2, C(CF3)3, C(Cal%s) 3,

C(Cng):g, F, Cl, Br, I, BF:;, Ang or PFé.

8. The acid generating agent according te claim 7,

wherein the salt of formula (5) is produced by a reaction
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O 5 wherein RL is hydrogen, nmethyl, trifluoronethyl,
trichloronmethyl, tribrononmethyl or triiodonethyl; and
Mis Li, Na or K 10. The acid generating agent
according to claim2, 10 wherein the acid generating
agent is produced by a reaction between a salt
represented by the followng fornmula (10) and a
compound represented by the following formula (9):
[Formula 10 O FH 0O M+- 0-5-CCO9-(ReymX 11 11
0 0 wherein X represents an unsubstituted or
substituted alkyl group having 1 to 20 carbon atons
betandnsetectadddhradm camkyhndhateatdsgntad alvkytsal flonylqwing
whi ch may have at |east one hydrogen atom substituted
forpyplan ét’/her agrbupan andest er c2OPgrodp, rareasbohgl by the
an acetal group, a nitrile group, a cyano
fOlgPHHBQ aCKjErt8xyPT group, a carboxyl group or an
aldehyde group, or represents a perfluoroal kyl group
[FORMGiAg’/1 to 4 carbon atoms; R6 represents an al kyl
gramp- having 1 to 10 carbon atons, an al koxy group
h1+h@.'x¢£d4tp|10 carbon 25 atons, or a heteroatom
sel{gct ed fron1N S, Fand O; mis an 42 integer from
O0to 2; and Mis Li, Na or K [Formula 9]

wherein M i1s Li, Na or K;

[Formula 8]

0
% —(Rgim——Cl

wherein X represents an unsubstituted or substituted
alkyl group having 1 to 20 carbon atoms and selected from
alkyl, haloalkyl and alkylsulfonyl, which may have at least
one hydrogen atom substituted by an ether group, an ester
group, a carbonyl group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl group or an
aldehyde group, or represents a perfluoroalkyl group having
1 to 4 carbon atoms; Rg represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, or a heteroatom selected from N, 8, F and 0; and m is

an integer from 0 to 2.
9. The acid generating agent according to claim 8,

wherein the alcochel compound of formula (7) is produced by a

reduction reaction of an ester compound represented by the
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A" + Z wherein A+ is an organic counterion; and Z is
0S02CF3, 5 OS02C4F9, 0OS02C8F17, N (CF3) 2, N (C2F5)
2, N(C4F9) 2, C(OF3)3, C (C2F5) 3, C (¢4F9) 3, F
ad, Br, |, BF4, ASF6 or PF6. 11. A chemcally
anplified resist conposition conprising the acid
generating agent of claiml1 or 2. 10 12. The
chemcally anplified resist conposition according to
claim1l, wherein the acid generating agent is
contained in an amount of 1 to 20 parts by wei ght
based on 100 parts by weight of the copolyner. 15 13.
folAopenpodndnpépr éseénted by the following formula (7)
[Formula 7] F2 10 M+- OS-CGCH2OH It wherein Mis
[Foppulpabér K; 14. A compound represented by the
foI@qMMmg formula (10): 25 [Forrmula 10] 43 0 Fz Hz O

W+ M=% IC ¢z 0-9- (R )M X 11 11
|:l:l)

wherein R, is hydregen, methyl, trifliucromethyl,
trichloromethyl, tribromomethyl or triiodomethyl; and M is

Li, Na or K.

10. The acid generating agent according to claim 2,
wherein the acid generating agent is produced by a reaction
between a salt represented by the following formula (10) and
a compound represented by the following formula (9):

[Formula 10)

QFH, ©
M +- 0-8-C maO—#—(Rajm—}{
0 0

wherein X represents an unsubstituted or substituted
alkyl group having 1 to 20 carbon atoms and selected from
alkyl, haloalkyl and alkylsulfonyl, which may have at least
one hydrogen atom substituted by an ether group, an ester
group, a carbonyl group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl group or an
aldehyde group, or represents a perfluorcalkyl group having
1 to 4 carbon atoms; R¢ represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon

atoms, or a hetercatom selected from N, S8, F and O; m is an
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0O 0 wherein X represents an unsubstituted or
substituted alkyl group having 1 to 20 carbon atons
and selected from 5 al kyl, hal oal kyl and
al kyl sul fonyl, which may have at | east one hydrogen
atom substituted by an ether group, an ester group, a
carbonyl group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl group or an
al dehyde group, or represents a perfluoroal kyl group
having 10 1 to 4 carbon atons; R6 represents an al kyl
group having 1 to 10 carbon atons, an al koxy group
inthgerng§remt 8 10 éar boA Matenbi. oFaacheKer oat om sel ect ed
fromN S, Fand O; mis an integer fromO to 2; and
[FopmpsaLP] Na or K. 15 44

A"+ 27
wherein A+ 1is an organic counterion; and Z 1is 0OS0,CF,,
0502C4Fs, 0S0CgF17, N(CF3)2, N(C2Fs5)2, N(C4Fg)2, C(CF3)3, C(CaFs)s,

C{C4Fs}3, F, Cl, Br, I, BPFs;, AsFs or PFs.

11. A chemically amplified resist composition

comprising the acid generating agent of claim 1 or 2.

12. The chemically amplified resist composition
according to claim 11, wherein the acid generating agent is
contained in an amount of 1 to 20 parts by weight based on

100 parts by weight of the copolymer.

13. A compound represented by the following formula
(7):

[Formula 7]

9 F,
M-+-om§—CZCHEDH
0

wherein M 1s 1Li, Na or K;
14. A compound represented by the following formula

(103 :

[Formula 10]
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Q@ FoH,
M +- 0 ~5—C-C=0~5—(Rg)m-X

il
0

¥ =g i

%

wherein X represents an unsubstituted or substituted
alkyl group having 1 to 20 carbon atoms and selected from
alkyl, haloalkyl and alkylsulfonyl, which may have at least
one hydrogen atom substituted by an ether group, an ester
group, a carbonyl group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl group or an
aldehyde group, or represents a perfluorcalkyl group having
1 to 4 carbon atoms; Rg represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, or a hefercatom selected from N, S, F and 0; m is an

integer from 0 to 2; and M is Li, Na or K.

44



