1 COVPOUNDS HAVI NG PHENCL SUBSTI TUENTS, PROCESS FOR PRODUCI NG THE COMPOUND,
AND RESI ST COWPGCSI TI ON COVPRI SI NG THE COVPOUND BACKGROUND OF THE | NVENTI ON
5Field of the Invention The present invention relates to conpounds
havi ng phenol substituents, a process for producing the conpounds, and a
resi st conposition containing the conpéunds. More particularly, the present
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speci fic substituents i ch contaln acid-drssotiable 1 ronal groups
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| ithography, and particularly, a resist conposition which contains the
conpounds havi ng phenol substituents and is useful as a resist conposition
for extrene ultraviolet radiation. 15 Description of Related Art

Recent | y BACKRROUNIIOBTEH Y bpNoE@ssi ng of sem conductors and the |ike
using lithography, ultrafine patterns having a line wdth of 0.10

m cr ofet dfisidar theelpseraioa denmanded in the production of ultra-|arge-scale
integration or the like, along with the 20 progress in high integration of
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light, extrene ultraviolet (EUV) radiation, X-rays and el ectron beans. 25In
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Description of Related Art

Recently in the field of microprocessing of semiconductors and the like using

lithography, ultrafine patterns having a line width of 0.10 miérometers or less are
demanded in the production of ultra-large-scale integration or the like, along with the

20 progress in high integration of devices. Accordingly, the exposure wavelength requires
even shorter wavelengths than the conventionally used region of g-rays or i-rays, and
thus attention is being paid to the studies on lithography using far-ultraviolet radiation,
KrF excimer laser light, ArF excimer laser light, extreme ultraviolet (EUV) radiation,
X-rays and electron beams.

25 In particular, EUV lithography is under development as a patterning technology



10 every material; however, since even the reflectors do not exhibit a
reflection efficiency of 100% an enhancenent of the performance of |ight
source faces great difficulties. Therefore, in order to shorten the tine
for wafer processing, sensitivity incrgase of resist compositions
constitutes a very inportant problem In the positive type resists for EUV,
sensi tivifyhe fs@&%uleh%u&'{'dm'dv g o?qg:el 1;1&% g%%QEétfer§13a£ du'ndnd’ii Tgde-of f
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for the develogqe t of a resist which sinultaneously satisfies the
charact eri sti cs SPCSEREIYININALCS Hepiple BnfoERd PalisE! Bdgevitbuglrestsitand a
compound that is included in the resist conposition. 20 As the conpounds
used i n dédépsance.eslilevevrntibpinaltiyity o ng-sntésfastony o bigher aiefeydidht AvdFce will
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filmproduced by applying a solution of a polymeric resist material such as
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pr oduced , ricre formed fraomco mers have
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nol ecul ar ight _distributions. 5 Therefore, these polyneric resists have
a di sadvéﬁmgd‘é“t REY berauss plthsarprariysologlesiensi banydbite pishit by absorbiedHugr aphi c
process making use of polyneric resists, have large |ine edge roughness,
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nmononol ecul ar resist materials are calixarene conpounds, of which the
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currently disclosed, has problens such as | ow resistance to etching, a
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20 As the compounds used in general resist materials for g-rays, i-rays, KrI¥ and
ArF, copolymers obtained by chemically amplified resist (CAR) type radical
polymerization constitute the mainstream. For example, when a resist thin film
produced by applying a solution of a polymeric resist material such as polymethyl
methacrylate, a polyhydroxystyrene having an acid-dissociable reactive group, or

25 polyalkyl methacrylate, is irradiated with ultraviolet radiation, far-ultraviolet radiation,



4 SUMVARY OF THE | NVENTI ON It is an object of the present invention
to provide a novel conmpound having a phenol substituent forned by .

i ntroducing an acid-dissociable functional group to at |east one phenolic
hydroxyl group, which conpound is suitgble for high sensitivity resist
5conposi ti ons. It is another object of the present invention to

provi de a, OF: luci: ng, .t ( ound., havi. pb ol sMbst it uent .
s ot (7T aRar ey CuR QSRR (n BBk DR e DTS 3l @drbggt. ot
conposi ti gn, t ai ni.ng, t he conmpound having a phenol substituent and a

phot oaci d‘%&é)ﬁ@pa\lﬂ’bﬁf.p‘ “BETAI LED DESCRI PTI ON OF THE | NVENTI ON i
Hereinafter, t present invention will be described in detail so that a
person havi ng gﬁﬁ%ﬁﬁ%@0§WﬁFWlﬁﬁﬂﬁﬁéﬂﬁéﬂﬁﬂ@éoﬁéEWﬁﬁdﬁwcaﬁﬁﬂ@@mﬁ@agﬁiWicarry
out the invention. However, the present invention can be realized in
various dpfgbersetbouiehbodi e, 00@nuhdt deo bBerbogi meihtcslaaneigotdidtimitoad to the
Exanpl es that will be described hereinbel ow. The terns as used in the
present specd(biccaidsopobmeridefcbingdiaas d dlshOwBtage that the UhegfSteRardriesbarly
stated otherwi se herein, a hal ogen atom neans any one selected fromthe

group congksihh&tdhd lifhlagﬁibili!ﬂef)ro&gs! ﬁ’lﬁf(iﬂ@’us@f)Pﬁ@l%}ﬁﬁlg?%sjs%ghagﬁ'larugl!iﬁé@ e

particularly stated otherwi se herein, "the ter ogenat means trat the
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the product yield is decreased.  Therefore, the lithographic processes utilizing
conventional polymeric resist materials have limitations in the micronization of pattern.

10 Various materials are being used in order to realize finer patterns using UV,
and examples include polymers based on the conventional copolymers but having lower
molecular weights; photoacid generator (PAG)-binding polymers intended to increase
resolution by a uniform distribution of a photoacid generator; and molecular glass resists
making use of monomolecular substances having relatively low molecular weights.

I5  Among them, disclosed as the monomolecular resist materials are calixarene compounds,
of which the method for production, intermediates and compositions are disclosed in the
invention filed under Korean Patent Application No. 10-2006-0132922.

However, a resist composition containing the foregoing compounds that are
currently disclosed, has problems such as low resistance to etching, a large amount of

20 exhaust gas, low solubility in the safety solvents used in semiconductor production
processes, and poor resist pattern shape. In particular, since good paitern shape having
high sensitivity and high resolution is in a complementary relationship with good line
edge roughness, there is a demand for the development of a novel material which is
capable of satisfying these characteristics at the same time.

25



include a primary al kyl group, a secondary al kyl group and a tertiary al kyl
group. Unless particularly stated otherw se herein, the prefix "ar-" neans
that the rel evant substituent contains an aryl group. For exanple, an

aral kyl group neans that a 25hydrogen atom of an al kyl group has been
substituted by an aryl group. 5 * Unl ess particularly stated
othermﬁseﬂmﬁmghﬁyxgpqiﬁp@ﬁ@@ﬁykygroup nmeans a hydrocar bon having one or two
or nore aromatic rings exanple an aryl group nmeans a benzyl group, a
napht hyl group ,or, t he |Ik% t he conpounds or s%bstltuents ment i oned
in the present 5Pl PRIET tﬁcﬁ§§m“§“8€“@ﬁﬂgﬂ¥?ﬂ 8 mreliraueeps hgrisd 2 unl ess
particularly stated otherwi se. Here, the term"substituted" neans that a
hydr ogen PReBRh WAST e dossh biciagosyeiamhyn ahd dser@dile dinction! gheigo ot rast

consi sting of a halogen atom a hydroxyl group, a carboxyl group, an al koxy
group, a ametplichelighydyxyagrcapdeaiydecgnoupd ansuépldx yfoghaihpsenaii vty hesisgr oup,
an ester group, a carbonyl group, an acetal group, a ketone group, an alkyl
groupS a cpampbkitionnal kyl group, a 10 cycl oal kyl group, a heterocycl oal kyl
group, an allyl group, a benzyl group, an aryl group, a heteroaryl group,

an aral kyl groypis @achet %Bﬁ@tr@{l Y én&(,ﬁ’HHvelgr%P (’;8 %‘ié\){&s a LEES Pcﬁfm%ﬁ]gduc e

conbi nati ons t hereof Ss particu state erein,

the prefi o three heteroatons sel ected fromthe
gr oup con§|§Pa&ﬁmapaWH§%gﬁwﬁaﬁiﬁﬁpm”ﬁ en (0), 15 sulfur (S) and phosphorus

(P) are substi uted on ? a%bon a om For exanple, a heteroal kyl group
means that 1 tdf 4 SHHGHENSHA 5%%%3&@5% “é‘fcéilf’r%“éﬁP‘é?ﬁ‘dﬁlakwisb?%wsﬁé\% been
substituted by heteroaton(s), and a heteroaryl group neans that 1 to 3
at oms amSARIAtHRE BacpBROWwOMY it a plrenat rbstifrenpnt apboloesd gsutisivi.t ut ed by
het eroaton(s). Unless particularly stated otherw se herein, an al kyl group
meandla linear or 20 branched al kyl group having 1 to 30 carbon atons, a
cycl oal kyl group nmeans a cycl oal kyl group having 3 to 32 carbon atons, and

a het er oQyETARQEKYDESUCRUPTITRR T ARk graeohoal kyl group having 2 to 32
carbon atons. An aryl group neans an aryl group having 6 to 30 carbon

atoms, a het er@[@{dﬂlafﬁ'}oﬂﬂg Htsm@cllﬁﬁfte{;vﬁﬁrbglde&r QR 19%%?';1%82%%9 30"5%? bon

atons, an aralky gr oup ans an ara group havi'n
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However, the present invention can be realized in various different embodiments, and the
15 embodiments are not [imited to the Examples that will be described hereinbelow.
The terms as used in the present specification are defined as follows.
Unless particularly stated otherwise herein, a halogen atom means any one
selected from the group consisting of fluorine, chlorine, bromine and iodine.
Unless particularly stated otherwise herein, the term halogenated means that the
20 relevant substituent contains a halogen atom.
Unless particularly stated otherwise herein, the term alkyl group means to
include a primary alkyl group, a secondary alkyl group and a tertiary alkyl group.
Unless particularly stated otherwise herein, the prefix "ar-" means that the
relevant substituent contains an aryl group. For example, an aralkyl group means that a

25 hydrogen atom of an alky! group has been substituted by an aryl group.



6 atons. Unl ess particularly stated otherw se herein, an aliphatic
conpound is an organi c conpound having 1 to 30 carbon atons, which does not
have a cyclic structure or carbon a toms in the nolecule, but has a
chain-like structure having carbon atons bound in a line. Aliphatic
conmpounds are classified into al kanes Pn mhicr thF nDIﬁcyIar chain cgnpgfed
of single bond ly; nes. 1.1 i ch.the nolecul ar chajn contains double
bonds;galkynes%H@Qﬁ%Pgﬁk®§%§H%%Q%Sﬂg?u%Caﬁ%°gbﬁﬁéi%gntwy 12O AYE™S dnd t he
l'i ke, ang further exanpl es include chain-like hydrocarbons, higher fatty
aci ds andV &stéf r&ﬁ%@@n?qiQhBM{HE“FPRQV”T@ﬁiVﬁﬁht#@*@?@PP%=@%ﬁﬁ%@ﬁd@ are
those that are not aromatic conpounds, anong the conpounds havi ng carbon

at ons ar rEFEd BeHZY Fqupg? shwey! gretpatithhikd.c cyclic conpound contains one
or nore saturated or unsaturated carbon rings, and has 3 to 30 carbon
atoms. An ar onetll of borpopachds o1 anbstingatsi wertonpd iinde pesstmgpéeifiantid@ nggr bon
atons 15 and having a benzene ring in the nolecule, and thus is a

derivati ve efbstiemnstiene unsbsiuaiomBlcks p@@m)@u? dfatbd GgRisBenzeRe (hX ¥h@ne,
toluene and the like, and many of the aromatic conpounds have two or nore

benzene ripgsinled't HEnT M8 G Ul GrooINEHE BsDedl ROILOMBOUAIS,d 1 dMULGH. & ¥R OF
ntly se as bip

C
more benzene rings are each’i ndepende arat ed, 'suc enyl and
di phenyl ﬂ? NES=Yalo By of unds having a condensed ring type ﬁOstructure,
S pheryl T s R ESTRRHATR oY R0, SODGETSSD LB B AORLLELY
otherwi se herein, an ether means an ether having 2 to 30 carbon atoms, an
al dehyde BEHE SAUR MR IAE IR S5 4Ry a1 GPEXDGILHY BB PR GHRUD. ARCESET lesewné neans
a ketone having 1 to 20 carbon atons. An ester neans an ester having 1 to
20 car borfagoaiksronn aamceal greving kefpogrgirel, havikmggmup,(ﬁ 20fleapbon wbanse, and
an acid 25anhydride nmeans an acid anhydride having 2 to 20 carbon atons. A
hal i dé meanlsakkyl Jrohpla leeerbaeioatkyl gtaap26h slav esupat OBBzy| aRdpadn @ycabe), means
an al cohol having 1 to 20
a heteroaryl group, an aralkyl group, a heteroaralkyl group, derivatives thercof and
combinations thereof.
Unless particularly stated otherwise herein, the prefix "hetero-" means that one
to three heteroatoms selected from the group consisting of nitrogen (N), oxygen (0),
15 sulfur (S) and phosphorus (P) are substituted on a carbon atom. For example, a
heteroalkyl group means that 1 to 3 atoms among the carbon atoms of an alkyl group
have been substituted by heteroatom(s), and a heteroaryl group means that 1 to 3 atoms
among the carbon atoms of an aryl group have been substituted by heteroatom(s).
Unless particularly stated otherwise herein, an alkyl group means a linear or
20 branched alkyl group having ! to 30 carbon atoms, a cycloalkyl group means a
cycloalkyl group having 3 to 32 carbon atoms, and a heterocycloalkyl group means a
heterocycloalkyl group having 2 to 32 carbon atoms. An aryl group means an aryl
group having 6 to 30 carbon atoms, a heteroaryl group means a heteroaryl group having 2
to 30 carbon atoms, an aralkyl group means an aralkyl group having 7 to 30 carbon

A

25  atoms, and a heteroaralkyl group means a heteroaralkyl group having 3 to 30 carbon



car bon atons. According to an enbodi nent of the present invention
there is provided a conpound having a phenol substituent represented by the
following formula (1): 5[Fornula I] O R4 wherein 127 and R3 each
i ndependent|y represent any one selected fromthe group consisting of a
hydrogen atom a hal ogen atom a carbo?yl group, a nitrite group, an
al dehyde #5ﬂ$p, an epoxy group, an al kyl group, a cycloal kyl group, a
het er ocycl oal kyl 10group, an aryl group, gg araksyl gLo_up,OI a hgte{Faryl

roup and a heteroaral k roup; . to R7 each independently
?epr gsent any o e?@agb‘:\l{‘%’ﬂg’fﬁ%ﬁq PREIROhECIRonE I ERhaHg COMPRIKYEABGEIIE om  a
hal ogen atom a carboxyl group, a hydroxyl group, a nitrite group, an

al dehyde §rgpad %Vl%b@a@%@@p apmsavRigh dgeougs hase 8 yppdlvaitiyiurge fouaphona

het er ocycl oal kyl group, an aryl group, an aral kyl group, a heteroaryl group
and a 15hetoarsoarthé kydlequi@upt has a chaindikeissruatard hdvége carboo ot udQ,inand nmay
be preferably an integer froml to 15, and nore preferably an integer from

| to 5; dnd. R\lighsliclefgnadeashclhidrpandenkints an vasiidndi asiect abhigin is
functional group. The conpound havi ng a phenol substituent, as

repr esentegd pB¥edt Hiesih Ot Pohas ﬁnlrlé; gii{%n Oi%p‘/@ﬁi()lfl itL‘P@Jn'o%’ecﬁla? (BHB? %?gtan}%vfjoﬁgiea
phenol substituent represente y the followng tornula

bonds; alkynes in which the molecular chain contains triple bonds; and the like, and
further examples include chain-like hydrocarbons, higher fatty acids and esters thereof,
and the like,

10 Aliphatic cyclic compounds are those that are not aromatic compounds, among
the compounds having carbon atoms arranged in a ring shape. An aliphatic cyclic
compound contains one or more saturated or unsaturated carbon rings, and has 3 to 30
carbon atoms.

An aromatic compound is an organic compound having 6 to 30 carbon atoms

15 and having a benzene ring in the molecule, and thus is a derivative of benzene. Such
aromatic compounds include benzene, xylene, toluene and the like, and many of the
aromatic compounds have two or more benzene rings in the molecule. There are also
compounds in which two or more benzene rings are cach independently separated, such
as biphenyl and diphenylmethane, and compounds having a condensed ring type

20 structure, such as naphthalene and anthracene.

Unless particularly stated otherwise herein, an ether means an ether having 2 to

30 carbon atoms, an aldehyde means an aldehyde having 1 to 20 carbon atoms, and a
ketone means a ketone having 1 to 20 carbon atoms.  An ester means an ester having 1|
to 20 carbon atoms, an amide means an amide having | to 20 carbon atoms, and an acid

25 aphydride means an acid anhydride having 2 to 20 carbon atoms. A halide means a



8 In the followng formula (2), n7 neans that n2 pieces of hydrogen
atons of the follow ng X, have been substituted by the phenol substituent
represented by the fornula [Fornmula 2] S OR4 wherein 12.2 and R3 each

i ndependently represent any one selectgd fromthe group consisting of a
hydrogen atom a hal ogen atom a carboxyl group, a nitrile group, an

al dehyde , [ P, Lkyl ar.oup...a. cycl.oal kyl .grqu

et or ocycioar o 8, S80 %Y (R0 R0 By el Rusrs GGUER LB I OB3T gr oup
and a hetgﬁ&%rglkgl group; 10 R5 to R7 each independently represent any one
sel ected %ron%?ﬂ@'group consisting of a hydrogen atom a hal ogen atom a
carboxyl group,, a hydroxyl group, a nitrite group, an al dehyde group, an
epoxy group, aﬁ“%PRﬁFgd?d@p@“ﬁogy@ﬂbafkbqLﬁ@%ﬂbyﬂﬁn%@béhaﬁywlmak%yﬂEgroup,
an aryl group, an aral kyl group, a heteroaryl group and a heteroaral kyl
group; Cmﬂmﬂmﬁhhén&npﬁmmégdmﬁﬁwowmpm$@naﬂbyamdbmnwnpémanddmgeger from1
to 15, and nore preferably an integer froml to 5; i's an integer
from?® to 30, ghdrmmEylipe an integer from1l to 14, and nore preferably an
integer froml to 8 R and R4 are each independently an aci d-di ssoci abl e

functional group; a;ﬂ

Re Rs
. | l\ E ““;/OR1
s —Q—C C C@
L A
R, 7R3
W~
OR,

wherein R; and Rj3 each independently represent any one sclected from the group
consisting of a hydrogen atom, a halogen atom, a carboxyl group, a nitrile group, an
aldehyde group, an epoxy group, an alkyl group, a cycloalkyl group, a heterocycloalkyl
10 group, an aryl group, an aralky! group, a heteroaryl group and a heteroaralkyl group;
Rs to Ry each independently represent any one selected from the group
consisting of a hydrogen atom, a halogen atom, a carboxyl group, a hydroxyl group, a
nitrite group, an aldehyde group, an epoxy group, an alkyl group, a cycloalkyl group, a
heterocycloalkyl group, an aryl group, an aralkyl group, a heteroaryl group and a
15 heteroaralky! group;
ny is an integer from 1 to 30, and may be preferably an integer from | to 15, and
more preferably an integer from ! to 5; and
R and Ry are each independently an acid-dissociable functional group.
The compound having a phenol substituent, as represented by the formula (1), is
20 specifically a compound having a phenol substituent represented by the following

formula (2).



20X1 is any one conpound selected fromthe group consisting of an aliphatic
9 conpound, an aliphatic cyclic conpound, an aromatic conpound, an ether,
an al dehyde, a ketone, a carboxylic acid, an ester, an am de, an acid
anhydride, a halide and an al cohol. In the formula (2), X1 is preferably
any one selected fromthe group consisﬁ%ng 5 of an allphatic conpound

A ng 3 Lo 30 AP RiAI ol A1 ROBLLE YL S.SOTPRUAT NENRG H e 30

carbon atons, an aronatl c” conpou avi ng

an al dehy C aC|d an ester, an am de, an aC|d
anhydr|deﬁﬁgwﬂﬁﬁgdgmgﬁﬁLﬁﬁq§$gﬁﬁikytFnPFH% @ﬁﬁﬂ@%‘@%?”“%ﬁtWﬁbc fermula
substltut@g unsubstituted, as previously 10 nmentioned in the definition
used int pr esent speC|f|cat|on More specifically, X1 nay be such that a
hydrogen atom contai ned in X1 has been substituted by any one sel ected from
the group consil§timgadf an al kyl group having 1 to 20 carbon atons, an

al koxy group having 1 to 20 carbon atons, a perfluoroal kyl group having 1
to 4 carbon at , a hydroxyal kyl group having 1 to 10 carbon atons, and a
cyano group having 1 to 10 15 carbon atons.) Furthernore, the substituent
itself which gubstiQute hydr ogen at om contlained in Xi may be such that a
hydrogen atomin the i Bubstituted with a substituent
previ ous| X, i o (T d [

pent aerythritol, dipeniaerythritol,
1, 4- benzenedi net hanol , phl orogl uc i/hydr oxypr opan- 2- one

(1, 3-di hydroxyacet one dimer), 2, SCHRmydroxy ingxane dinmer, and the |ike, or
may be conpounds in which all or a part of the hydrogen atons of X, have
been sub tituents re resente by the fornmula
(1). 10 %I{er'lﬁelg Q}{d 21% ggcél tshseffégén L{H 1(,1?118%61}%”{[13?/ }ﬁod:gc tt#i tﬁﬁé fﬂb‘r Reiyeltle (1)

and the for a func |onal oup having the property of bein
di ssoci at-8'y F}%Té% @?‘5@#%&%11,@ 13}95&1&@%}111 apcalboxy g!noup, apmti?le g,t%)lup, an J

aldehyde group, an epoxy group, an alkyl group, a cycloalky! group, a heterocycloalkyl

i nclude 1, 3-pro

group, an aryl group, an aralkyl group, a heteroaryl group and a heteroaralkyl group,

10 Rs to R; each independently represent any one selected from the group
consisting of a hydrogen atom, a halogen atom, a carboxyl group, a hydroxyl group, a
nitrife group, an aldehyde group, an epoxy group, an alkyl group, a cycloalkyl group, a
heterocycloalkyl group, an aryl group, an aralkyl group, a heteroaryl group and a
heteroaralkyl group;

15 n; is an integer from 1 to 30, and may be an integer from 1 to 15, and more
preferably an integer fromt to §;

nz is an integer from 1 to 30, and may be an integer from 1 to 14, and more
preferably an integer from 1 to 8;
Ry and Ry are each independently an acid-dissociable functional group; and

20 Xy is any one compound selected from the group consisting of an aliphatic



The aci d-di ssoci abl e functional group plays a role of making the conpound
5 having a phenol substituent insoluble in an al kali aqueous solution. At
the sane tinme, the acid-dissociable functional group plays a rol e of
increasing the solubility of the conpognd havi ng a phenol substituent in an
al kali aqueous sol ution while being dissociated fromthe phenol substituent
by the aci ratad.froma . | ener.at or by exposure. 10The

o o di ssooABRE AL Ao A RIhBRE BRI R R T G5 T ke
hydrogen atons of the phenal, substituents, and nmay preferably substitute
all or a% F?“&fafﬁgmﬁgﬁrdﬂgnd%ﬁﬁﬁﬁ %TaWH?’H§d¥g£§Pgﬁﬁﬁﬁp§ y¥ide adgHenol
substituents. The phenol substituent can have 5% to 100% of the

hydr ogen B¢ in the phenol substituents substituted with the

aci d-di ssoci abl e functional group, and can have 15 20%to 100% of the

hydr ogen at ons Inrih¢ kemphe@al X sishstictabenisy swbsddctad @dmwht rdupeconsisting

aci d-di ssoci abl e functional group. The phenol substituent can al so have 5%
to 106% off dohglighyide eg@po@ions i@f 3 th & ohyabaXNonG! QY RSphdict 1 PREMBLund
substituents substituted with the aci d-di ssoci able functional group, and

can have 120%.t 9 %, t. Vs (gF - at, . Y. s01.0, i.n the
phenol sjﬁggﬁﬁﬁéﬁgg‘éﬁ%&f@?ﬁ?éﬁ“ﬁ?@ﬁ“?&@ %ﬁ%[%$§¥%§gégpéﬂﬁgw‘#%ﬁ%VQOna
group. en. the aci d-di ssoci abl e _functional droup is containe t.a.

o opor t1 o IPweL A L RAEGE AL B ARG A B SR ey i R R
aqueous iﬁ,égio after exposure can be regulated to an appropriate range.
Any aci d- #1488 #bleokddnct i onal group can be used, as long as it is used as
an aci d-di ssoci abl e substituent in those conpounds contained in resist
conposi tions. A8 thefigrmulhe(2aci¥d- ming stwc pastibitddime turonbtitgedups parvously
appropriate functional group can be 11 selected and used in consideration
of gd0d agéudioded sodi abfihitiby nsdddatha @sssit ancHicatie CVIo&SspseiCithlonNal; ngyr f ace
shape of the patterned resist |ayer, and the |ike. In the conpound

cont ai ni ng sacPHRN Al hyelkdieh iatdieRbnh BRI 5 &NURY bBh LMBHfu@I®Y Ay dde seRbiand R4
can be each independently any one selected fromthe group consisitng of the

St ol I ow ng, %Ml‘o&hp(éﬁlisﬁlﬁpof‘ e %Jﬁ g((:)gLH)) ﬁa\[illfgf rInEdl # §5ﬁﬁ)on atoms, an alkoxy

group having 1 to 20 carbon atoms, a perfluoroalkyl group having 1 to 4 carbon atoms, a

hydroxyalkyl group having | to 10 carbon atoms, and a cyano group having 1 to 10
15 carbon atoms. Furthermore, the substituent itself which substitutes a hydrogen atom

contained in X; may be such that a hydrogen atom in the substituent has been substituted

with a substituent previously mentioned in the definition used in the present specification,

and may have been substituted with any one selected from the group consisting of an

ether group, an ester group, a carbonyl group, an acetal group, an epoxy group, a nitrile
20 group and an aldehyde group.

Examples of X, include 1,3-propanediol, pentaerythritol, dipentaerythritol,
1,4-benzenedimethanol, phloroglucinol, 1,3-dihydroxypropan-2-one
(1,3-dihydroxyacetone dimer), 2,5-dihydroxydioxane dimer, and the like, or may be
compounds in which all or a part of the hydrogen atoms of X, have been substituted by

25 the phenol substituents represented by the formula (1).



[ Formul a 3Db] 10In the fornmula (3a) and fornmula (3b), n3 and 114 are each
i ndependently an integer fromO to 10, and nmay be preferably an integer
fromO to 3. Rp , R33, R35 and R36 are each independently any one
sel ected fromthe group consisting of hydrogen atom an al kyl group, a
cycl oal kyl group, a heterocycl oal kyl grooup, an aryl group, an aralkyl

group, a het er%%%lemﬁ&@éb‘&wmd aﬁLCDSleﬁrg‘?&E;ﬁhM ﬁmH ﬁ#%nd% fioz I”R‘lli)'cjl g%}any one

selected fromthe group consi sting of ydro en 10 :

haying 1 to car.no v to car.bon

o a BT AR S R G st beifh S St Mo *h%mw?@am )
group haV|ng 1 to 10 carbon atons, an aryl group haying 6 to 20 carbon
atons, arf@idkyl group having 6 to 20 carbon atons, a heteroaryl group
haV|ng 3 to 20 carbon atons, and a heteroaral kyl group 20having 3 to 30
carbon atons; dhd atol @Iswelfoéfr abicyiorrl yerome pek ectadd of rmoakish ehege@upyund

consi sting of a hydrogen atom an al kyl group haying 1 to 5 carbon atons,
and a5 heheingal Kyhobrubeptubavinpgullle tio ab abatib@ocak@dRition. At the sameR3de,and R34
are each independently any one selected fromthe group consisting of a

hydr ogen (gt @QBl-Bdto@hkX! fugERIHRI g?o@ebﬁp@%l Koyd 09 1931'&!511@ ﬁl)écéoﬂﬂJsllﬁZ of9fpRuUp, a
het crocycl oal kyl group, an aryl group, an ara gréup, a het roaryl group

and a het g[ngvg‘{u?d iﬁ%l/mgr Q%lcng)r @lh lﬁr%l’ly in %anﬁﬁ.l%otlS 1(():II;I \!VngLt @g@]gleﬂt : y a

hydr ogen at 6N ar'd

group havin 10, ca ons cIo | kyl 0 haV|ng 3 to 13 carbon
at ons an&llségﬂ%tf‘i?‘(?@y@fj i&FWjI“‘Bﬁ“&%ﬂ ﬁ&\#/cn‘tf 2415 ”i%f( @%‘B@dﬂ“oéqaﬁ%genﬁﬁﬂnmre
preferably any one selected fromthe group consisting of a hydrogen atom
an al kyl QFé&wUHEV|ng 1 to 8 carbon atons, a heteroal kyl

10 The acid-dissociable functional group may substitute all or a part of the
hydrogen atoms of the phenol substituents, and may preferably substitute all or a part of
the hydrogen atoms of the hydroxyl groups of the phenol substituents.

The phenol substituent can have 5% to 100% of the hydrogen atoms in the
phenol substituents substituted with the acid-dissociable functional group, and can have

15 20% to [00% of the hydrogen atoms in the phenol substituents substituted with the
acid-dissociable functional group. The phenol substituent can also have 5% to 100% of
the hydrogen atoms of the hydroxyl groups in the phenol substituents substituted with the
acid-dissociable functional group, and can have 20% to 100% of the hydrogen atoms of
the hydroxyl groups in the phenol substituents substituted with the acid-dissociable

20 functional group. When the acid-dissociable functional group is contained at a
proportion in the range mentioned above, the solubility in the alkali aqueous solution
after exposure can be regulated to an appropriate range.

Any acid-dissociable functional group can be used, as long as it is used as an
acid-dissociable substituent in those compounds contained in resist compositions. As

25 for the acid-dissociable functional group, any appropriate functional group can be



10group having 4 to 8 carbon a tons, a cycloal kyl group having 4 to 13
carbon atons, and a heterocycl oal kyl group having 4 to 13 carbon atons.
Specifically, when R31 and R3,1 are each independently an al kyl group, R31l
and R34 may be each an isobutyl group, a tert-butyl group, an isopentyl
group, a neopentyl group, a tert-pentyl® group, an isohexyl group, a
neohexyl &r&ﬂﬂ Qhd LA cﬁ_lig ﬁc nﬁé&%ﬁ%ﬁ(ﬁeé&)d{iHgdﬁﬁéoagﬁ,{h@?qg ral QQ&?&%{{%Z%J y a

het er oal kyl group, each an 1so oup, - but yl

group, an_isopentyl group, a neopentyl group, a tert-pentyl group, an
Psohexyl GPBaBCIhaBRER har Rk BHctRd F Rt hdRy substituted with |
to 3 oxygen atons. Furthernore, when R31 and R34 are each independently a
cycl oal kyl gr odp o conpiynd spripigiiec Ry subsii ey, repraeenisrdyoldie kgamuge 0up or

t he heterocycl oal kyl group may be nonocyclic or polycyclic, and may have 3
to 20 carlbondaRons bpeahanddpeydoitly ang onc acloond dtconteanduprossispngfoétiabl y 5
to 12 carbon atons. The hydrogen atons contained in R3 and 234
may bé edohowhgddepandenid)ywns ahsfuid4@bed or unsubstituted as previously
defined in the definition used in the present 23specification, and in the
case of being gpbstdihvhed, the substituent that substitutes the 1:3

hydr ogen atons contained in R3! and R34 may be preferably any one sel ected
fromthe grqup cgnsisting of a hal ogen atom an al kyl group having 1 to 5
carbon at R4 alogggated al kyl group, a ketone group and conbi nati ons

t her eof . ifi-cally, the substituent represented by the formula (3a)
can be any ‘on cted fromthe group consisting of the follow ng formul a
(3a-1) to f R hg (3a-9): [Formula 3a-1] [Formula 3a-2]

10 [n the formula (3a) and formula (3b), n3 and ny are each independently an integer
from 0 to 10, and may be preferably an integer from 0 to 3.

Raz2, Raz, Rys and Rye are each independently any one selected from the group
consisting of a hydrogen atom, an alkyl group, a cycloalkyl group, a heterocycloalkyl
group, an aryl group, an aralkyl group, a heteroaryl group and a heteroaralkyl group;

15 preferably any one selected from the group consisting of a hydrogen atom, an alkyl group
having 1 to 10 carbon atoms, a heteroalkyl group having 1 to 10 carbon atoms, a
cycloalkyl group having 3 to 12 carbon atoms, a heterocycloalkyl group having 1 to 10
carbon atoms, an aryl group having 6 to 20 carbon atoms, an aralkyl group having 6 to 20
carbon atoms, a heteroaryl group having 3 to 20 carbon atoms, and a heteroaralkyl group

20 having 3 to 30 carbon atoms; and more preferably any one selected from the group

consisting of a hydrogen atom, an alkyl group having 1 to 5 carbon atoms, and a



10[ For mul a 3a- 3] [ Formula 3a-5] 14 R37 [Formula 3a-6] [Formula 3a-8]
[ For mul a 3a- 9l

12
heteroatky! group having 1 to 5 carbon atoms.
R31 and Rsy are each independently any one selected from the group consisting
of a hydrogen atom, an alkyl group, a heteroalkyl group, a cycloalkyl group, a
heterocycloalkyl group, an aryl group, an aralkyl group, a heteroaryl group and a
5 heteroaralkyl group. Preferably, Rsy; and Ry, are each independently a hydrogen atom,
an alkyl group having 1 to 10 carbon atoms, a heteroalkyl group having 1 to 10 carbon
atoms, a cycloalkyl group having 3 to I3 carbon atoms and a heterocyeloalkyl group
having 3 to 13 carbon atoms, and more preferably any one selected from the group
consisting of a hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a heteroalkyl
10 group having 4 to § carbon a toms, a cycloalkyl group having 4 to 13 carbon atoms, and a
heterocycloalkyl group having 4 to 13 carbon atoms.
Specifically, when Rz and Ry, are each independently an alky! group, Rs; and
R34 may be each an isobutyl group, a tert-butyl group, an isopentyl group, a neopentyl
group, a tert-pentyl group, an isohexyl group, a neohexyl group or the like. When Ry,
15 and Ry are each independently a heteroalkyl group, R3; and R34 may be each an isobutyl
group, a tert-butyl group, an isopentyl group, a neopentyl group, a tert-pentyl group, an
isohexyl group, a neohexyl group or the like, each being substituted with 1 to 3 oxygen
atoms.
Furthermore, when Rz, and Ry are each independently a cycloalkyl group or a
20 heterocycloalkyl group, the cycloalkyl group or the heterocycloalkyl group may be
monocyclic or polycyclic, and may have 3 to 20 carbon atoms, preferably 4 to 14 carbon
atoms, and more preferably 5 to 12 carbon atoms.
The hydrogen atoms contained in R3; and Ry may be cach independently
substituted or unsubstituted as previously defined in the definition used in the present

25 specification, and in the case of being substituted, the substituent that substitutes the



10In the fornmula (3a-1) to formula (3a-9), n3 is an integer fromO to 10,
preferably an integer fromO to 5, and nore preferably an integer fromO to
3. Rp and R33 are each independently any one sel ected fromthe group
consi sting of a hydrogen atom an al ky|, group, a cycl oal kyl group, a

het er ocycl oal kyl group, an aryl 15 group, an aral kyl group, a heteroaryl

group and,@:hekeligas %ln}ftﬁine@ LOWR, E}.Iﬁpﬁ;;;nlﬁxy g@ 8?&?&%{)/3}?%%(@%@%{%%%’%&% gqcﬁgf ly

any one selected fromthe group consistin

group having. | 10 carbon ato a_het eroal kyl group ving 1 to 10

car bon ai%ﬁgg(§B§§3Fb§ﬁ@yﬁﬂ8f3d%§WaﬂPﬁﬁkg @BHH§M8§ﬁbEﬁ0 6ﬁ§8“§“mm=a
het er ocycl oal kyl oup 5 having 1 to 10 carbon atons, an aryl group having
6 to 20 g&'?%ﬁgbéfigpfé/rg%pa%]éit(k‘}ﬂgr@‘i‘ibfll}‘ﬁ{ wwabgions thsted car bon” atons, a
heteroaryl group having 3 to 20 carbon atons and a heteroaral kyl group
having 3 to 20 wstibeallatibersubsitenhuenecysniefl énabicy (amylofia) seh det @d ducom t he
group consisting of a hydrogen atom and an al kyl group having I to 5 carbon
at ons.S 10RBEtedrichnRER grayp bensBacdhof thd éprnden tdinuanBaane sehatt@aofr om t he
group consi sting of a hydrogen atom and an al kyl group having 1 to 10
carbon atons, gpgpiighigrably any one selected fromthe group consisting of
a hydrogen atom and an al kyl group having 1 to 5 carbon atons.

R37 and R38 may pge spQQéfically a linear or branched al kyl group such as a
15net hyl 2, %leth group, a propyl group, an isopropyl group, an
n-butyl g n 'é | group, a tert-butyl group, a pentyl group, an

i sopentyl dgroup/or neopentyl group. Furthernore, the substituent
represente y24.he formula (3b) can be any one selected fromthe group
consisting of thé following formula (3b-1) to fornula (3b-13): 20[Fornul a
3b-1]

|[Formula 3a-2]

10

[Formula 3a-3)



[ Formul a 3b- 2]

71: 235\ n4 [ Fornmul a 3b- 3]

n4 [ Formul a 3b- 6]

10

14
O
S
"
Raz
[Formula 3a-6]
O
I O RS?

[Formula 3a-7]

d 0 Rz
Raq f
/1, e
3 Ris >
[Formula 3a-8]
O
¢ f Rag |

[Formula 3a-9]
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[

Rz it
O Raz
Rag

[ Formul a 3b-41]

[ Formul a 3b- 5]

[n the formula (3a-1) to formula (3a-9), n; is an integer from 0 to 10, preferably

an integer from 0 to 5, and more preferably an integer from 0 to 3.

R32 and Rj3 are each independently any one selected from the group consisting

of a hydrogen atom, an alkyl group, a cycloalky! group, a heterocycloalkyl group, an aryl



10[ Formul a 3U- 7] [ Formul a 3b- 8] 18 R35 and R35 are each

i ndependently any one selected fromthe group consisting of a hydrogen
atom an al kyl group, a cycloal kyl group, a heterocycl oal kyl group, an aryl
group, an aral kyl group, a heteroaryl goup and a heteroaral kyl group. In
the formula (2), the phenol substituent-represented by the formula (1) can

S substi tHro%) umég ll%geﬂoﬂ'%,nolh%kr%p%/[ pl%ﬁhtingna %%tcLolnﬂ Uxtonﬁ hch] m Jef, at oms

bel ongs t© he” p i fuent can su stl tea part of

t he hydr t ONE 0 ubstitute the hydr n_at ons

| ocat ed a@gﬁhﬁﬂ%ﬁ&hqm%%%dﬂgg’r%ﬁ@?ﬁ %gﬂh“Céﬁﬁﬁf%ﬁwﬁﬁoopgﬁymnéu’ A
conpound havi ng h f phenol substituent described above is characterized by
10 havi ngatﬂ‘l“gﬁ“ Reat oFuw kaviic & (o BRICAGOR MPh sukeleraply baionp hasingslult [Grabl e.
Accordi ng to anot her enbodi ment of the present invention, there is provided
a net hod fashonprteatec e lelled mpowrithvimvi WQIQacaplbmn@ibms,Lmhtttutougﬂbq kylhgouyet hod

i ncluding subjecting a conpound represented by the follow ng fornula (4)

and a sconpeundl elir @sient @ombyantand drohd Wi foartnaakidn(Hdmb,anadialkyl group
esterification reaction, and thereby 15producing a conpound represent ed by

the foll CWMVH% 6 Qb Mgl @8.1&(%) atoms, a hctcr&u%f]ih%oﬁ?mci@ﬂgtj @@%Ot&%on %tlolns Q! pw. any

matter marked by the sane reference chafac as those |ntroduced

i Cone BT LR SR P 00T 06%§%ul§§§5bﬁtff§t%>b?§gor%%9 .
subj ect rrf?&ltl%es g1r0%|p)6(1:t()lilsqgt1noooit£] chﬁggcnoaut&% ar1]1 vc{nn%k}g[ & QS}? (l%avusagg bsiE)ISt gﬂ?lil)’](}n
atoms.
10 Ry and Rss may be each independently any one selected from the group
consisting of a hydrogen atom and an alkyl group having 1 to 10 carbon atoms, and
preferably any one selected from the group consisting of a hydrogen atom and an alkyl
group having 1 to 5 carbon atoms.
Rs7 and Rzg may be specifically a linear or branched alkyl group such as a
I5  methyl group, an ethyl group, a propyl group, an isopropyl group, an n-butyl group, an
isobutyl group, a tert-butyl group, a pentyl group, an isopentyl group or a neopentyl
group.
Furthermore, the substituent represented by the formula (3b) can be any one
selected from the group consisting of the following formuta (3b-1) to formula (3b-13):
20 fFormula 3b-1]
Ras

% 1 o
38/n,

[Formula 3b-2]



90according to the previous enbodi nent of the present invention. The
conpound represented by the followng fornula (4) represents that n5 pieces
of hydrogen atonms of X1 shown bel ow have been substituted by hydroxyl
groups (-OH). [Formula 41 19 X1---OH\ _jn5 [Fornula 5] [Fornmula 21

In the fornmula (4), forrmula (5) and foV%uIa (2), ni is an integer from1l to
30, and may ,be.preferably an integer from1 to 15, and nore preferably an

i nteger fropRisto 5. n5 is an integer froml1l to 30, and nay be
preferably i tegg{\fron11 to 14, and nore preferably an integer froml
to 8. 10RI*aad Aar e>each i ndependently an aci d-di ssoci abl e functi onal
group. 4 is any one conpound sel ected fromthe group consisting of
an aliphatic conmpound, an aliphatic cyclic conpound, an aromatic conpound,
an ether, an a%@&%xﬂgpba]ketone, a carboxylic acid, an ester, an am de, an
aci d anhdyride,” a hal idé'and an al cohol. 1512.2 and R3 are each

i ndependent |y any one selected fromthe group consisting of

NIy

[Formula 3b-4]

[Formula 3b-6]

O
O
!
Ras [iié;
% o
5/

Ra

10 [Formula 3b-7|

R
36/,

{Formula 3b-8]



a hydrogen atom a hal ogen atom a carboxyl group, a nitrile group, an

al dehyde group, an epoxy group, an al kyl group, a cycloal kyl group, a

het er ocycl oal kyl group, an aryl group, an aral kyl group, a heteroaryl group

and a heteroaral kyl group. R5 to R7 are each independently any one

selected fromthe group consisting of 57hydrogen atom a hal ogen atom a

car boxyl group, a hydroxyl group, a nitrile group, an 5al dehyde group, an

epoxy group; Ran al kyl group, a cycloal kyl group, a heterocycl oal kyl group,

an aryl ga{ n_ aral Qup, a heteroaryl group and a heteroaral kyl

group. t @s a ) from1l to 30, and nmay be preferably an

integer from¥/no 14, ‘s e preferably an integer from1l to 8.

The conpound represented by the formula (4) may be an al cohol having a

10val ency of 2~ﬁr. rea gi, and specifically, the conpound may be any one

selected from t @“g#%d%‘ nsi stingofl ,3-propanediol, pentaerythritol,d

i pentaerythrito

1, 4- benzenefpIr
¥

t hanol , phl or ogl uci nol , 1, 3- di hydr oxypr opan- 2- one

(1, 3-di hydrjoxyacet one di mer), apd 2, 5-di hydroxydi oxane diner. In the
esterifi caty ~ibed above, the conpound of the formula (5)

15 can reactR@yth a part/ pf /tjhe hydroxyl groups contained in the fornula
(4) to consti tte the d having a phenol substituent of the formula
(1), and the conpound of the fornula (5) can also react with all of the
hydr ogen at ons [Bfinhiy4dls®xy| groups contained in the fornula (4) to
constitute the conpound having a phenol substituent of the formula (1).
20The proportipns of us f the conpound represented by the formula (4) and
t he

[Formula 3b-12]
lgﬁss f/[::>
kK Ras 40
10 [Formula 3b-13}
LLLL Rag ﬂ4O\O

In the formula (3b-1) to formula (3b-13), ny4 is an integer from 0 to 10, and

preferably ny may be an integer from 0 to 5.



conpound represented by the formula (5) used in the esterification reaction
can be appropriately adjusted according to the nunber of n2. The
esterification reaction can be carried out in the presence of a solvent,
with a coupling agent added thereto. 25The sol vent can be any sol vent as
long as it can be used in an esterificdation 91 reaction.

| I 4]
& ahi or omet banc LR T EAD) ’“Z‘ﬁtﬁfﬁ‘é ol B I G R RO R Bl o

t et rahydr n di et h nd cont tlons thereof
can beyus@ @x ’(Jmom dF AR 8 Ltl?pf‘ctﬂfg qggrﬁtmt"ﬁé’th“(‘:cé?tcybg’b h(éfgellloﬁet cfy!

4- dlnethylantnop qlne ar bodi i m de conpounds (conpounds

cont ai ni g théth l%%ﬁ“Qqﬂ‘lleéé greup; gndefieterppiadyl gpupand the i ke.
Preferably, anyoneselectedfronthegroupcon5|st|ngof

10N- ( 3- di et hy Harkha épropy (3). Keeplioybbartisttichnhiape(sEDA )by the formula (1) can

N, N- di cycl ohexyl car bodi i m de(DCC), N, N1- di phenyl car bodi i m de,

N, N1- di - tssbstitbietayhyclasdeadidmiatany phsNRndisi isopromyligardpediiomsdRiongs to X,
1, 3-di - p-tol yl carbodiin de, 4-dinmethylan nopyridine (DVAP) and conbi nations

t her eof cad the ph@%@ s@sstitRgr ERAURbEMAAEN » p%@%@@h&%& c'ﬂgltd?tﬂfm X?aﬂldb e used
at a nolar proportion of 0.20 to 1.3, and preferab proportlon

of 0.25 tQ.fpy Jegﬁﬁﬂt@ﬂcéﬂfﬁto(\ggm%ﬁﬁd ocﬁB{t el? ﬂ{%t ﬁgl cHythE hnan‘{ ?ham or' %5& Wen

t he coupling a IS use
advantage?us |g<the purification carrled out after the esterlflcatlon
reacti on, cham oL,

A compound having the phenol substituent described above is characterized by
[0 having high heat resistance, being amorphous, and being non-sublimable,

According to another embodiment of the present invention, there is provided a
method for producing a compound having a phenol substituent, the method including
subjecting a compound represented by the following formula (4) and a compound
represented by the following formula (5) to an esterification reaction, and thereby

15 producing a compound represented by the following formula (2).

In the explanations that will follow, any matter marked by the same reference
character or symbol as those introduced in connection with the compound having a
phenol substituent according to the previous embodiment of the present invention is
applicable with the subject matters relating to the compound having a phenol substituent

20 according to the previous embodiment of the present invention.

The compound represented by the following formula (4) represents that n;
pieces of hydrogen atoms of X; shown below have been substituted by hydroxyl groups
(-OH).

{Formula 4]



Furthernore, the esterification reaction can be carried out in the presence
of a 70solvent, with a tertiary am ne added thereto. The tertiary
am ne may be any one selected fromthe group consisting of
trinethylanine,triethylanine,N,N—diethx@propan-Z-anine,
N- et hyl - N-i sopropyl propan- 2- am ne, N-et hyl - N-i sopr opyl but an- 2-am ne, N
sopropyl - N- pr opyl propan- 2- am ne, pyridine, 1-nethyl piperidine and
conbinatiﬁmd?@géhereof, and preferably, triethylam ne can be used. However,
the tertiary aniffe is not 77 Linited thereto. The yield of the
esterification reaction can be increased when the reaction is carried out
at a tenperatur@oghuld3¢ to 80C for 6 to 48 hours. The net hod for
produci ng the conpound havi ng a phenol substituent can further include
concentration dp ﬁificati n processes. The concentration and
purification p Pcﬁég §\can b¢ carrie@wgut by any conventional concentration
and purifhﬁgLL n i ¥ geferal conpound productions, and the
processes y preflerably i ncyu ex{racting t he produced conpound with

‘act

di chl or onet hane, dtyiing the forma reaction concentrate, and
10puri fying the reacki o trﬁte using a silica colum. The
conpound represented bygth ornmul* (5) is produced by stirring a conpound
represented by the follown orrmula (6) together with a solvent to produce
a reaction mxture liquid, an f@dding a conmpound sel ected fromthe group
consi sting of a compound of the¥ollow ng fornula (7a), a conpound of the
followng formula (7b) and 15a conbi nation thereof, to the reaction m xture
liquid to reactlFormuta?]

= OR4 Nz
[n the formula (4), formula (5) and formula (2), n, is an integer from 1 to 30, and
may be preferably an integer from [ to [3, and more preferably an integer from 1 to 5.
ns is an integer from 1 to 30, and may be preferably an integer from 1 to 14, and
more preferably an integer from 1 to 8.
10 Ry and Ry are each independently an acid-dissociable functional group.
Xi is any one compound selected from the group consisting of an aliphatic
compound, an aliphatic cyclic compound, an aromatic compound, an ether, an aldehyde,
a ketone, a carboxylic acid, an ester, an amide, an acid anhdyride, a halide and an
alcohol.
15 Ry and Rj are each independently any one selected from the group consisting of

a hydrogen atom, a halogen atom, a carboxyl group, a nitrile group, an aldehyde group,



The reaction may al so be carried out by further adding a coupling agent
into the reaction mxture liquid. The reaction may also be carried out by
further adding a tertiary amne into the reaction mxture liquid. [Formula
6] 20 whereinm R, R3, R5 R6 andj&ﬂ have the sane neani ngs as defined
above. 7.3 [Formula 7a] R21-0 -R22 ~ [ Formula 7b] X2 -R23 5wherein in

the for mjzlu?‘eégng) %;%[ﬁq efnoﬁlﬁgﬂ[ %%(léﬁ% C)é(?fﬁﬁi(o d%ﬁx%oepﬁetﬁ%lcg%égggf ég%gﬁ:@gf g;gh

consisting o ydrogen _ ( ton an n
e ISl L SRR A B A Bhrgroup Lok o2,
the conpound of R; t%ré%r? eagc 1ai?1d<%rc]:gdénrt]l?f a%? %Sgglgctggi ﬁfog{ trl?cjzlg?ou(p?)c%)n’sistziil?gdof?r ©
hydrogen atom, a halogen atom, a carboxyl group, a hydroxyl group, a nitrile group, an
5 aldehyde group, an epoxy group, an alkyl group, a cycloalkyl group, a heterocycloalkyl
group, an aryl group, an aralkyl group, a heteroaryl group and a heteroaralkyl group.
n is an integer from 1 to 30, and may be preferably an integer from 1 to 14, and
more preferably an integer from | to 8.
The compound represented by the formula (4) may be an alcohol having a

10 valency of 2 or greater, and specifically, the compound may be any one selected from the
group consisting of [,3-propanediol, pentaerythritol, dipentaerythritol,
1,4-benzenedimethanol, phioroglucinol, 1,3-dihydroxypropan-2-one
(1,3-dihydroxyacetone dimer), and 2,5-dihydroxydioxane dimer,

[n the esterification reaction described above, the compound of the formuta (5)

15 can react with a part of the hydroxyl groups contained in the formula (4) to constitute the
compound having a phenol substituent of the formula (1), and the compound of the
formula (5) can also react with all of the hydrogen atoms of hydroxyl groups contained in
the formula (4) to constitute the compound having a phenol substituent of the formula
().

20 The proportions of use of the compound represented by the formula (4) and the
compound represented by the formula (5) used in the esterification reaction can be
appropriately adjusted according to the number of ns.

The esterification reaction can be carried out in the presence of a solvent, with a
coupling agent added thereto.

25 The solvent can be any solvent as long as it can be used in an esterification



10preferably any one selected fromthe group consisting of the conpounds of
formula (3a-1) to formula (3a-9), and the conpounds of formula (3b-1) to
formula (3b-13). For the solvent, any one selected fromthe group
consi sting of water, tetrahydrofuran QﬁHF), di chf oronet hane (MC, CH2C12),
chl orof orm (CHC13), di nethyl formam de {DMF), dinethylsul foxide (DMSO), and
combi nat i Qns;.f,hereof, can 15be used. Exanpl es of the coupling agent

i ncl ude 4-di et hyl am nopyri di ne (DVMAP), carbodiim de conpounds (conpounds

containing the gmi.ety "-LIN-C=N14-" in the nmolecule), and the like. |
Preferabl3,anygﬁggﬁfégfe&P¥oﬂ?%eﬂﬂ&ﬂ%céﬂgwg$?HQBI fhe f““m consisting  of

20N- ( 3-di pet hyl am nopropy1) - N - et hyl carbodi i m de( EDCI ), _ .

N, N- ((ji cyd *6}%%%91@85@556‘14% é@e@@@) cNordempHERH Dar hiswiliviogeamide (DME),

N, Nr-di -tert-butyl carbodiimde, N, N-diisopropylcarbodiimnm de, _

1, 3- di - p-tetoahyednibo ditithi)d€jmethgsmhéixigd ApMSED yariddeaebihDMAR) thandf, cantianat i ons
t hereof can be used as the coupling agent, and preferably,

4- di mét hydsadd nopyri di ne (DVAP) can 25be used. However, the coupling agent
is not limted to these. 24 The tertiary am ne can be any one

sel ected from them@lQUP oEONGj:St E&ga_li"?n fuent that can be used include
trimethylam ne, triethyl am ne, N, N-di et hyl pr opan-2-am ne,

N-et hyl - N-ji: ] - Rgje N ethyl - N-i sopropyl but an- 2- ami.ne,,
N sobr oyt TRELPMLBERRAR e bl Rh SRR RN B CalRE g
combi nat In%llcszty "-HN=C=NH-" in the molecule), and the like.

Preferably, any one selected from the group consisting of

10 N-(3-dimethylaminopropy!)-N'-cthylcarbodiimide (EDCD),
N,N-dicyclohexylcarbodiimide (DCO), N,N'-diphenylcarbodiimide,
N,N'-di-tert-butylcarbodiimide, N,N'-diisopropylcarbodiimide,

1,3-di-p-tolylcarbodiimide, 4-dimethylaminopyridine (DMAP) and combinations thereof
can be used as the coupling agent.

15 The coupling agent can be used at a molar proportion of 0.20 to 1.3, and
preferably at a molar proportion of 0.25 to 0.5, based on the compound represented by
the formula (5).  When the coupling agent is used at a proportion in the range, it can be
advantageous in the purification carried out after the esterification reaction.

Furthermore, the esterification reaction can be carried out in the presence of a

20 solvent, with a tertiary amine added thereto.

The tertiary amine may be any one selected from the group consisting of
trimethylamine, triethylamine, N,N-diethylpropan-2-amine,
N-ethyl-N-isopropylpropan-2-amine, N-ethyl-N-isopropylbutan-2-amine,
N-isopropyl-N-propylpropan-2-amine, pyridine, 1-methylpiperidine and combinations

25 thereof, and preferably, triethylamine can be used. However, the tertiary amine is not



5 thereof, and preferably, triethylam ne can be used. However, the tertiary
amne is not limted to these. It is preferable to carry out the
reaction that produces the conpound represented by the fornmula (5) at a
tenmperature of 0OCto 50C for 3 to 10 hours, fromthe viewpoi nt of reducing
t he generation of inpurities. 10The redaction that produces the conpound
represent gd;byat-pg, formula (5) can further include concentration and
purification processes. The concentration and purification processes can be
carried out by .any .conventiopal. concentration, and purificatjon methods used
in general conﬁ@ﬁhﬁbg% @@%f? HP“%HH’FH@KH?8ﬁbg%é§J%ﬁvﬁﬁ%@?é#%ﬁ%§“?%61ude
extracting the produced conpound w th dichl oronethane, drying the 15extract
to form E£¥FeHcRYigha karserite &l &5 QIBYBGrtor §inds heresr eacti on concentrate
using a silica colum. The net hod for producing the phenol conpound
i s advant ageouslhe meéthet for peduningitencahpdai hgvieapatkeol afibpit@aueimn@ribe
conpound havi ng a phenol substituent represented by the fornula (2) at a

hi gh yi elidcludsid@earuriRntadd bliigalibaprseaeti on. 20 According to another
enbodi ment of the present invention, there is provided a resist conposition

cont ai ni ng the -gQ 1d,.. i . tLtuent ,and a photoac d
generator. The @ggpggﬂg%%%%s?%%zﬁgggﬁg%%%%5%%%§egﬁbimnf%f%g ?ﬁe%%dﬁﬁbund
havi ng a phenol substituent, a .photoacid generator and additives in a
solvent.(%nvgﬁmnﬂsbPW§n§8Wﬁ g ﬁ&Uﬁﬁﬁ“ﬁ' S Ustiit gestel eHEPREpound
havi ng the phenol substituent represented by the formula (1) is used. 95
The phot d4et FligBherift R cRIRCHESSayaC aplGtAMY dscludngedumciing chn bwdusdd as a
phot oaci d generator for chemcally anplified type resists. The photoacid
gener at orcogmaupeé vaiydidnerogelleot.ettyfingdhr thigaagtolipnconsicbd ngnoofhitran, and

sal t - based photoacid generators such as iodoniumsalts and sul foniumsalts,
oxi m#0sulfueitigihe tihasadiopkoieacid ugaparsat@rslum® di azomet hane- based phot oaci d
generators, nitrobenzyt sul fonate-based photoacid generators,

G I t e« ! b ) i | 3 i .
i m nosul | onat e<hasash gk oReld Q&P%ﬁaHRJ%an%%gggﬁpgaQaﬁﬁglgg%%ﬁ%&%g oni um

generators and conbi nations thereof. exanp
sal t - based, phoh P hg, ﬂ% r§.include e ot o ,
diphenylioH%nlhnﬁﬁl Pg%?g%ELEQﬁ%QHgHSHS%%fé}%ﬁgﬁﬁﬁWBﬁ&ﬁPh%%‘wlﬁo¢med
10nonaf|qprﬁbutanesuk igrn t%a.bis(4-t-b tylp henyl)iodon i umtri
£ 1 uor omet FEHAY SHXHLE gyd. and adding a compoun selected from the group consisting of a
compound of the following formula (7a), a compound of the following formuia (7b) and
I35 acombination thereof, to the reaction mixture liquid to react.
The reaction may also be carried out by further adding a coupling agent into the
reaction mixture liquid. The reaction may also be carried out by further adding a

tertiary amine into the reaction mixture liquid.

[Formula 6]

20 OH

wherein ny, R, R, Rs, Rg and R7 have the same meanings as defined above.



bi s(4-t-butyl phenypi odoni utmonaf | uor obut anesul f onat e, t ri phenyl sul f oni um
trifiuoromethanesul fonate, tripttenyEsul foniumhep iglu ropro panesul fonate,
tri phenyl sul f oni umonaf | uor obut anesul fonate, tri (4-methyl phenyt)sul foni um
trifluoromethanesul | onat e, tri(4-nethygphenyl)sulfon|um

hept af | uor opr opanesuf f onat e, =2

15tri (4- et hyl gipepy syl f bni ummonaf | uor obut anesul f onat e,

di met hyl (4- hydroxynapht'hyDsul | oni untri fi uor omet hanesul f onat e,
dinethyl(%-hxgbquﬁaphthypsulfoniunheptalIuoropropanesulfonate,

di met hyl (4%hydrioxyn&pht hypsul f oni utmonal | uor obut anesul f onat e,

nonophenyl di net hyl sul foni untri fl uor onet hanesul f anat e,
20nonopheny|didEDMyﬂsﬂbﬁoniunheptafluoropropanesu!fonate, nonophenyt d

i methylsul fo n i umonafl uorobutanesul fonate, d i phenyl nmononethy |su
foni untrK,#R,or omet hanesul fonate, d ipheny I nmono nethylsulfo

ni umhept al | uoro propanesul fo nate, di pheny no no nethylsul fo ni

-pet hyl p henyl)d i phenyl sut fon iuntrill
33?82@![ Lgﬁlieggﬁtiggﬁiﬁlfgﬁ?g t(?a) a(nﬁ i%?mu[% (gb), ngis)any onFc): se[e%ted from the group

consisting of a hydrogen atom and a halogen atom; and Ry;, Ry and Ray are each
independently an acid-dissociable functional group.

Ry, Ry and Ry; may be preferably cach any one sclected from the group
consisting of the compound of formula (3a) and the compound of formula (3b), and more

10 preferably any one selected from the group consisting of the compounds of formula
(3a-1) to formula (32-9), and the compounds of formula (3b-1) to formula (3b-13).

For the solvent, any one selected from the group consisting of water,
tetrahydrofuran  (THF), dichloromethane (MC, CILCL), chloroform (CHCly),
dimethylformamide (DMF), dimethylsulfoxide (DMSO), and combinations thereof, can

15 be used.

Examples of the coupling agent include 4-dimethylaminopyridine (DMAP),
carbodiimide compounds (compounds containing the moiety "-HN=C=NH-" in the
molecule), and the like.

Preferably, any one selected from the group consisting  of

20 N-(3-dimethylaminopropyl}-N'-ethylcarbodiimide (EDCI),
N,N-dicyclohexylcarbodiimide (DCQO), N,N'-diphenylcarbodiimide,
N,N'-di-tert-butylcarbodiimide, N,N"-diisopropylcarbodiimide,

1.3-di-p-tolylcarbodiimide, 4-dimethylaminopyridine (DMAP) and combinations thereof
can be used as the coupling agent, and preferably, 4-dimethylaminopyridine (DMAP) can

25  beused. However, the coupling agent is not limited to these.



26 (4-net hyl phenyQdi phenyl sul f oni umhept af | uor opr opanesul col | at e,
(4- met hyl phenyl ) di phenyl sul f oni utmonaf | uor obut anesul f onat e,

(4- met hoxyphenypdi phenyl sul foni umt ri f 1 uor onet hanesul f onat e,
(4-nethoxypheny|)diphenylsulfoniunhept$ | uor opr opanesul f onat e,
5(4- et hoxyphenyQdi phenyl sul f oni utmonat 1 uor obut anesul f onat e,

tri(4-tert-but WI)@OE@HMJFSMHn@n&M ¢ iafng]lcJ [ounthanasi, ﬁlﬁgﬁgﬁ% consisting of

tri(4-tert-butyl)phenyl sulfoni umhept uor opr opanesu a

tri(4-tert-h henyl sul | oni um, nonat t hor obut ane nate, and the |
( &mgﬁ%ﬂééﬁ%f ¥he oxiné“nﬁwggﬁg%e-based phﬁghgﬁﬁ y éW%Wg%8P§%

Specific exa

10o0c- (p-t0l ue ul f ony| oxyi mj no) benzyl cyani de, i ‘ ]
a-(4-nitr@ﬁgﬁggﬁﬁ@ﬁﬁﬁéh??%&;%ﬂ?ﬁ@abenzylcyanﬂﬂ@ﬁwbbﬁﬁowﬁpﬂbUWHﬁbmnmm
a-(4-nitro-2-trifl uoronethyl benzenesul f onyl oxyi m no) benzyl cyani de,
a- ( benzer{&gmgr@yﬁﬂbpyjpy{m@anﬁ;@mng; obading] dyanihgpiperidine and combinations
5 thereof, and preferably, tricthylamine can be used. However, the tertiary amine is not
fimited to these.

[t is preferable to carry out the reaction that produces the compound represented
by the formula (5) at a temperature of 0°C to 50°C for 3 to 10 hours, from the viewpoint
of reducing the generation of impurities.

10 The reaction that produces the compound represented by the formula (5) can
further include concentration and purification processes. The concentration and
purification processes can be carried out by any conventional concentration and
purification methods used in general compound production, and the processes may
preferably include extracting the produced compound with dichloromethane, drying the

[5  extract to form a reaction concentrate, and purifying the reaction concentrate using a
silica column,

The method for producing the phenol compound is advantageously effective in
view ol being capable of producing the compound having a phenol substituent
represented by the formula (2) at a high yield, using an esterification reaction.

20 According to another embodiment of the present invention, there is provided a
resist composition containing the compound having a phenol substituent and a photoacid
generator.  The resist composition can be produced by mixing the compound having a
phenol substituent, a photoacid generator and additives in a solvent.

As the compound having a phenot substituent, the compound having the phenol

25 substituent represented by the formula (1) is used.

i ke.
ncl ude



a- (benzenesul t hnyl oxyi m no) - 2, 4- di chl or obenzyl cyani de,

15a- (benzenesul f onyl oxyi m no) - 2, 6-di chl or obenzyl cyani de,

a- (benzenesul f onyl oxyi m no) - 4- met hoxybenzyl cyani de,

a- (2-chl or obenzenesul f onyl oxyi m no) - 4- thoxybenzylcyanlde

a- (benzenesul f onyl oxy i m no)-thien-2- y1aceton|tr|Ie

a- (4-dodecyl ben%nﬁ%ic&ﬂgé%bmﬂ%@%ﬁ%%&%eny cré long as it can be used as a

20a- [ (p-tol uenesul 1l onyl oxyi m no) Xyp ace?onltrlle

a- Rdodecyl, B?&%Eingeﬁg ?C%rm 9@( %15‘11[} d)méh['ii%tt%é‘ ¥£1sgnylﬁh (gt(())gcl:l %ncnéﬁm can

a- (tosyloxyimn

a-(nmeth Isulfon cyclo entenylacetonltrl

a- E met h§| AV |38f?§i°m [?&& the %‘%BP 6[3%’%%%?‘{% o QR BRseE P%d ‘photpacid generators
a- (nethylsullonyloxylnlno) 1 -eyel oheptenyl acetonitri le, a-(nethylsu
f onyl oxyi Wlhéa 10l pniugy edlis sat epo st sehis.toniime sul fopalet raised photoamd generators,
uor onet hyl sul t bnyl oxyi m no)- 1 -eyel opentenyl acetonitrile,

a- (tridf | vorometlmkdabddo mtotoagldr gokeeys) ohiexydnaget @fiohstelbased  photoacid
a- (et hyl sul I onyl oxyi m no) - et hyl acetonitrile,

a- ( pr opylgubiatyny! exitiodiieatPbRRY | BRELANH
a- (cyclohexylsultbnyloxylnlno) eycl openty

bbdeBator 'S,
acetonitri | e,

disuifone-based photoacid

a- (cycloh@ﬁ%d§yg&pﬂxﬁgﬁmﬁﬁhgg%ugxelohexylacetonltrl | e,

a- (cycl ohexyl sol I onyloxyi m no

10a- (et hyl sul cQ Xmﬁéy'uggnpp%s 0:1' *Fcy%mo eng

10 nonafluorobutanesulfonate,  bis(4-t-butylphenyl)iodonium
bis(4-t-butylphenyl)iodonium nonafluorobutanesulfonate,
trifluoromethanesul fonate, triphenylsulfonium

triphenylsulfonium nonafluorobutanesulfonate,

eyelopentenylaeetonltrlIe

RIS ae S

diphenyliodonium trifluoromethanesulfonate,

oni tril
hotoacid gcnctatms include

diphenyliodonium
trifluoromethanesultfonate,
triphenylsulfonium

heptafluoropropanesulfonate,

tri{4-methylphenyl)sulfonium

trifluoromethanesulfonate,  tri(4-methylphenyl)sulfonium heptaftuoropropanesulfonate,

15 tri(d-methylphenyDsulfonium
dimethyl(4-hydroxynaphthyDsulfonium
dimethyl(4-hydroxynaphthyl)sulfonium
dimethyl{4-hydroxynaphthyl)sulfonium
monophenyldimethylsulfonium

20 monophenyldimethylsulfonium
monophenyldimethylsulfonium
diphenylmonomethylsulfonium
diphenylmonomethylsulfonium
diphenylmonomethylsulfonium

25 (4-methyiphenyl)diphenylsulfonium

nonafluorobutanesulfonate,
trifluoromethanesulfonate,
heptafluoropropanesulfonate,
nonafluorobutanesulfonate,
trifluoromethanesulfonate,
heptafluoropropanesulfonate,
nonafluorobutanesulfonate,
trifluoromethanesulfonate,
heptafluoropropanesulfonate,
nonafluorobutanesulfonate,

trifluoromethanesulfonate,



a- (i sopropyl sul fonyl oxyi m no)- 1 -eyel opentenylacetonitrile, a-(n-butylsul
fonyl oxyi m no)-1 -eyclopentenyl acetonitri |le,a- (ethylsullonyloxyimno)- 1
- eyel ohexenyl acetonitri |e, a-(isopropylsulfonyloxyimno)-1

-cycl ohexenyl acetonitri le,a- | 5(n-bugqlsul fonyl oxyi m no)- 1 _

-cycl ohexenyl acetonitrile, a-(nethylsuftbnyl oxyi m no)-phenyl acetonitrae,

a- (et hyl sUne@RIHexN Q) tsRtsmRhmoxy phenyl acet On! hélth@roropro anesulfonate,
a-(triflug?one?ﬁilsﬂrggny oxyInino)-phenylacetonltré%e, prop

a-(triflugror | - I m,no) - p- met hoxyphenyl acel onitrile, .90
o E et hyl sﬁﬁnﬁgﬁyﬁiyﬂ@ﬁ%ﬁy%@#ﬁl 113X§/pEenyli|.aCEt oni tr !nl_lo_ga,eﬁumobmeesdlfonatc,

a- (propyl sul | onyl gxyi m.no) - p- net.hyl phenyl acetonitril e, R
a-gﬁetﬁ§|@b@?”ﬁ%ﬂﬁ%éﬁﬁ%ﬂ%%ygpgﬁ% EenyracetonitriI@ﬁhﬁﬁﬂngh@wﬁﬁ@@mﬁ

Ast hedi azo net hane- basedphot oaei dgenerators, 98 ‘

bi sal kyl sirrefgrmhariphabyiieniytr yl sul f onyl di azbemsathanesppanesulfonate,

pol y(bi ssul fonyl ) di azonet hanes and the |i ke. Specific exanples of the

bi sal Byl -(4emcthoxyphenyl)diphenylsulfonium nonafluorobutanesulfonate,

bi saryl sul f onyl di azonet hanesi ncl udebi s(i sopropyl sul fonyl ) di azonet hane,

bi s( p- t ol ni¢hesublighyhogisazedteihane, bi s(1, 1- di net hyt gyl h.rYPd.a¢onet han
e, 5bi s(cycl ohexyl sul f onypdi azonet hane,

bi s(2, 4- diiidWbRbBpYns UL INYRdI azomet hane and heptafluoropropanesulfonate,
tri(4-tert-butyl)phenylsulfonium nonafluorobutanesulfonate, and the like.

Specific examples of the oxime sulfonate-based photoacid generators include

10 a-(p-toluenesulfonyloxyimino)benzyl cyanide,
a-(4-nitrobenzenesulfonyloxyimino)benzyl cyanide,
a-(4-nitro-2-trifluoromethylbenzenesulfonyloxyimino)benzyl cyanide,
a-(benzenesulfonyloxyimino)-4-chlorobenzyl cyanide,
a-(benzenesulfonyloxyimine)-2,4-dichlorobenzyl cyanide,

15 a-(benzenesulfonyloxyimino)-2,6-dichlorobenzyl cyanide,
a-(benzenesuifonyloxyimino)-4-methoxybenzyl cyanide,
a~(2-chlorobenzenesulfonyloxyimino)-4-methoxybenzyl cyanide,
a-(benzenesulfonyloxyimino)-thien-2-yl acetonitrile,
o-(4-dodecylbenzenesulfonyloxyimino)benzyl cyanide,

20 a-[(p-toluenesulfonyloxyimino)-4-methoxyphenyl|acetonitrile,
a-{(dodecylbenzenesulfonyloxyimino)-4-methoxyphenyl |acetonitrile,
o-(tosyloxyimino)-4-thienyl cyanide,

ce-(methylsulfonyloxyimino)- [-cyclopentenylacetonitrile,

a-(methylsulfonyloxyimino)- [ -cyclohexenylacetonitrile,



the like. Specific exanples of the poty(bissul fonyDdi azonet hanes that can
be used includel, 3-bi s(phenyl sul fonyl di azonet hyl sul f onyl ) pr opane,

1, 4- bi s(phenyl sul f onyl di azonet hyl sul f onyl ) but ane,
1,6-bis(pheny|sulfonyldiazonethylsulfo$¥l)hexane,

101, 10 bis(phenylsutfonyldiazonethylsu onyl ) decane,

1,2-bi s(cyghohexyls §w1|§/ﬁn% e @ﬁa%sk%yﬁ&&%g%hane

1, 3- bi s(cycl ohéxyl sul onyl) priopane,

1, 6-bis(c Iohe ul f onyl di sul f onyl ) hexane,
1,10-bis(%§%?$% bP%ﬂ?*%ﬁ?Wﬁ‘a%g§¥F%VV§ﬁ@PWH y&decane, and the like.
The phot oaci d generator can be used after adjusting the anopunt

appr opr i at€irylupronaaticdsdbmg b xwirtino}-he yelwpastidacenaltdy, of the |ight source,
the properties of the resist conposition, and the |iKke. When t he

conpound 1S ted into a resi st
conp05|t|%ﬁw¥ggg?ﬁggﬁaﬁkﬁ@nghghg ggg#% gﬂﬁg§§§g€ t he aci d-di ssoci abl e
functi.onal  graup. P i SS ated by the acid generated fromthe
photoécid”&%ﬁ@?@‘ﬁW(5§”@“PE§UVL°GPm€ﬁﬁosure and thereby the solubility of
t he exposed part increases so that there occurs a difference in the

sol ubi | i tor(Rroptibd famybxposied)-papylac@ueittle, such characteristics, the resist
conposi tion can be used particularly as a positive type resist conposition.

For the sglMehex@ANNSRIGORE N et 1&@&& [ used in resist conpositions
can be 25ug§§ a&g specg:)lfxlg)cam)ji@'ylc(rsn&1 ne sel ected fromthe group consisting

of al coho| vents, eth sed solvents est er - based sol vents,
acet at e- Bﬁgﬁﬁ%ggﬂdﬁﬁﬁ§ﬂ°§VWWﬁP EWﬁyﬁﬁﬁéﬁﬁHBH‘Based sol vents, ami de- based

sol vent s, halggenateq hydr ocar bon- based sol vents and conblnations t her eof
can be usettycBhenpid®nploxymenal-tohdbpdaseticsohivélet s i ncl ude pol yhydric
al cohols and 5 derivatives thereof, such as nononet hyl ether, nonoethyl

et herp W@F@lﬁ}fmyﬂbn?hh?zrmmﬁp[‘-‘%pélBMént@ltyl[‘ﬁEtoﬁﬂﬁicmnOphenyl ether of ethylene
gl ycol, ethylene glycol nonoacetate dlethy ene glycol, diethylene glycol

ol yool - antteBm B EREo B HEsr - HBHOBRr e Lo BBl o5 of the ether - based
sol vents include cyclic ethers such as di oxane; propyl ene glycol nonoal kyl
a-(n-butylsulfonyloxyiminoe)-1- cyclopentc,nylau,tonm1%c o-
(ethyisulfonyloxyimino)-1-cyclohexenylacetonitrile,
a-(isopropylsulfonyloxyimino)-1-cyclohexenylacetonitrile, o
5 (n-butylsulfonyloxyimino)-1-cyclohexenylacetonitrile,
a~(methylsulfonyloxyimino)-phenylacetonitrile,
a-(methylsulfonyloxyimino)-p-methoxyphenylacetonitrile,
a-(trifluoromethylsulfonyloxyimino)-phenylacetonitrile,
a~(trifluoromethylsulfonyloxyimine)-p-methoxyphenylacetonitrife,
20 a-(ethylsulfonyloxyimino)-p-methoxyphenylacetonitrile,
a~(propylsulfonyloxyimino)-p-methylphenylacetonitrile,
a-(methylsulfonyloxyimino)-p-bromophenylacetonitrile, and the like.

As the diazomethane-based photoacid generators,



10 ethers such as propyl ene glycol nononethyl ether, propylene glycol
nonoet hyl et her, propylene glycol nono-n-propyl ether, and propyl ene glycol
nono-n-butyl ether; and the |like. Exanples of the ester-based sol vents
include lactic acid esters such as netﬂyl | actate, ethyl lactate, n-propyl
| actate and i-propyl lactate; aliphatic carboxylic acid esters such as

n- amyl fOlE1E’§J<ﬁSU!¥Gl@'I‘EM!1/0n%%E@ ethyl acetate, nypy ﬁ}ﬁ'l[oﬂfﬁtd@&%bt]hne@r opyl
acetate, 15 n-butyl acetate, |-butyI acetate, n-a ace

acetate, éoig({b?s@{ |{01 Iﬁ%ﬁﬂ%{lﬁﬁes ﬁlp }(, iRE opL 0 I ef:gvnﬁp es o&‘tth blsraﬁgfll onat €

and ot her ers s droxyacet

2- hydr oxy,- r.opi o at e, nethyl 2- hydrox met hy| butyrate, ethyl
nethoxyac %ﬁ?@ “éﬂﬁyﬁ‘E?%B%V%cetat@CMHEthyl @“éﬁ% &@ﬁy@%ae%mﬂ@mﬁy|

3- nethoxyproplonate met hyl 3- et hoxypr opi onat e, ethyl 3- et hoxypr opi onat e,
3- met hoxyHePyip useesubipayl BazesteHiyne 3- et Mo bt kthatsstasusionydiazomethane,

3- net hyl - 3- net hoxybuyl propi onate, 3-nethyl-3-nethoxybutyl butyrate, nethyl
acet oacetlas(eyclebdxylsulfoetphcetatiane et Ryl dipyhygicayando st o pyhunvaie, and
esters such as nethyl lactate, ethyl lactate (EL), nethyl acetate, ethyl

acetate, thetiyde. aSQ&cﬁlﬁ@,c‘{ﬁfﬁF Ry lof AME WEBY Bissi@loRYhdiBYSHMBLRs (AR &ﬁﬁ be used
nmet hoxypr opi onat e and et hyl ethoxypropi onate can al so be used. Exanpl es of

the 25aceg}atgs based sol vents |ncqu@m%%n&Q§$ﬁ§%k%¥ épgg %ﬁhﬁﬁﬂhﬁ§hﬁ

acet ates such as ethylene 30 glycol ene

gl ycol n etat ycol nono- n- propyl ether acetate
and ethgﬁeﬁg g%LHSSU IH@%ﬁ”ﬁWTVﬂﬂgﬁﬁeﬁmggg%ate propyl ene gl ycol nonoal kyl
et her acet such as pr.opy en |l ycol nonomet hyl ether acetate, propyl ene
gl ycol ggf%?ﬁ“é?ﬁ%?mf@éﬂ%W%h ﬁ&@ﬁy)@ﬁenﬁlycol nono- n-propyl ether 5
acetate and Erop yl ene gl ycol nono-n-butyl ether acetate; and the I|ike.
ExangPes lot0-phiehandatinylhgpgmstuisydnapadeahesol vent s i ncl ude tol uene, xyl ene
and the |ike. Exanples of the am de-based sol vents such as

N- et hy| flgi-bs(dyd he/ N Gingyetidrp ity taIth ohe jetmeet hyl acet ami de,

N, N- di met hyl acet am de, and N-nethyl pyrrolidone and the like. In addition to

t hese, ket 318%@cy@%@qﬂé"uiﬁﬁ@R@Jl’%nmﬂ@‘shbﬂmﬁ}ﬂ‘&ﬁan‘éet one, nethyl propyl ketone,
10 et hyl butyl ketone, hept anone, 3-‘heptanohe, 4-heptanone,

cyclohexqpﬁggggg g%HgMgmbﬁpag%ﬁméghggeﬂgmqggones such as y-butyrol act one;

and the | fhe additives include an acid

diffusio ess soI suppre agent, a surfactant,
a senS|tnzgfggéﬁcgh?§Wﬁ%§8yQ@ﬁ@?ﬂV%ﬁulﬂ“&ﬁﬁ%V?z%B“ﬁ%Pg resin, a storage
stabilizer, a deloaner, and the |ike, and any additives that 15are used in
resi $¢ conp05|tﬂbﬁ@0@éﬁrb%“%%@dC”leU%ddﬁslﬁ iestang the ampiusipprepsiaishriessi ng
agent, a nitrogen-containing organic conpound or a photosensitive basic
conpound8@@md%eeus@dIMExmmphesmmﬁgﬂbétMﬁﬁgﬂgﬁﬂw@pnhabnnmgkﬁr@bmboeﬁgnpound
i ncl ude an am de group-contai ni ng conpound, a urea conpound, a conpound
havi ng oremusilivd aad tiPlile. ni trogen atons in a same 20nol ecul e, and the
like. Speci fic exanpl es thereof include nnno(cyclo)alkylanines such

as n-hexyl am neyydy ﬂ@%ﬂ@%@‘ﬁaw & %Cﬁ Whai ey umt“%ﬁﬁﬁ_ﬁr%&%d 1“110d§(i(¥4 gm ne

and cyclohexylanlne (cycl o) yI'am nes” suc

d' 2 Egg%%{ ﬁ_'gglpgﬂ 8% 'hrc]n O\f%ﬁﬂl hot dc&us (rnghwég(tp %E%c%ggmcﬁulgl nﬁ@%ﬁ%a?umup

dIC ohexyl amme;, tri (c cIo aIk | am nes such as
y% 1s dissoclatéd by th a>é1d G(,nelatcd from rlm photoacid generator as a result of exposure,

and thereby the solubility of the exposed part increases so that there occurs a difference
in the solubility at the unexposed part. Due to such characteristics, the resist
composition can be used particularly as a positive type resist composition.

For the solvent, conventional solvents that are used in resist compositions can be

-]
Lh

used, and specifically, any one selected from the group consisting of alcohol-based



31 triethylamne, tri-n-propylanine, tri-n-butylamne, tri-n-pentylan ne,
tri-n-hexylamne, tri-n-heptylamne, tri-n-octylamne, tri-n-nonylam ne,
tri-n-decyl am ne, cyclohexyldinethyl am ne, nethyl di cycl ohexyl am ne and
tricyclohexyl am ne; substituted al kyl arj nes such as triethanol am ne;
aromati c am nes such as aniline, N—net'ylaniline 5 N, N-di net hyl ani I'i ne,

2- met hyl apjdehRe et %ﬂﬂgﬁ&:hyé(ﬂ%ﬂd N&terd bRl l?é/l'v@[ﬂL' tc, 6asnlitsropv%ﬂlel L BSnatic
s

dlphenylanlne trlp enylanlne napht hyl am ne,

-tert-but @d‘ SOlV@?l% N R0 gfyﬁcql %(t)ngnO %n]o%na?cnp hydrocarbon-based
2, 6- dIISO ropy |ne Iene

N, N, Nr, NP- eth ed| m ne, tetranethylenedlanlne

hexanethf@hﬁ@ i“d “ﬂ "ﬁﬁ “Hpﬁh? 6% Bhessll met hane, 4, 4' - di ani nodi pheny!
ether, 4,4'- dlanlnobenzophenone

104, 4' - di ani nodiXmeky| aithe, dcchobibeted- anfvaisphisnldy ppopanee alcohols and

2- (3-am nophenyl) - 2- (4- am nophenyl ) pr opane,

2- (4- ami nepheimes - Beiedt, hydh oy ploeoyibihgh @fanemonocthyl ether, monopropyl ether,

2- (4- am nophenyl) - 2- (4- hydr oxyphenyl ) propane, , 4-bi s[1-(4- anlnopheny - |
- met hyl etthydbubenzengnd Mo Prhiisdder (A c@{piaﬁ%h%y Jf)m)ﬂ}cﬁﬁh %&d?&sb%] etate,

benzene, bi s(2- dlnethylanlnoethypether bi s di et hyl am hoet hype

1- (2- hyd n o
N (N N erldP(%@e{i[ﬁ?Igyk:UDSy( gl‘ ?@)@(1‘5 Sggg no%ceg&e{!a 1?1@%{0199 glycol, propylene lycol

N’ th t d the like. Cld dlffu5|on
sN u g p rNes s |1Tﬁ(610§§cg%t? q‘ﬁgi O%?iﬁlng B%?)ﬁ ’glf C{li}%ﬁ/ {ZB? F%fazal PRROacSgle, hg b Af tBat t he

acid generated fromthe photoacid generator diffuses within a filmfornmed
fron1g r 8150 EH! §PFN8H“¢aﬁHﬂFﬁé&%§§U§hﬁb¢@%@WHQKWY@h@ﬁh@QMmp@%&kﬁon
extendi ng to non-exposed parts. Such an acid diffusion suppressing agent
can aPso cdsit pichuisepropylame ghhahnoenmentthel edieo rageysteadiiddl tayonokthyt keveror e,
changes in the line wwdth of a resist pattern due to the delay tine after

exposur e pearyldre ghnopreasachrogfildthdregarop@eddgysd ot Akl @&Ryt; sl fract ant
that is generally used in resist 32 conp05|t|ons can be used.

Speci fi caiky, Eanyploner 38! 6t Eshséd Qm/&'ﬂ@ iBEI0MP t&:ﬂ@%'c&it ésnc-g Uict PQ%. Be{ﬁ&%gt hyl ene

| auryl ether, polyoxyethylene stearyl ether, pol yoxyethy ene o0 t her

pol iS?Kiﬁ%@Eﬁ“ IRELYLBOSDA o GRS R NPXNER A SRR ARV Phg ARl gt her

such as n-amyl formate, i-amyl formate, ethy! acetate, n-propyl acetate, i-propyl acetate,
I3 n-butyl acetate, i-butyl acetate, n-amyl acetate, i-amyl acetate, i-propyl propionate,
n-butyl propionate and i-butyl propionate; and other esters such as cthyl hydroxyacetate,
cthyl ~ 2-hydroxy-2-methylpropionate, methyl 2-hydroxy-3-methylbutyrate, ethyl
methoxyacetate,  ethyl  ethoxyacetate,  methyl  3-methoxypropionate,  ethyl
3-methoxypropionate, — methyl  3-ethoxypropionate, ethyl  3-ethoxypropionate,
20 3-methoxybutyl acetate, 3-methyl-3-methoxybutyl acetate, 3-methyl-3-methoxybuyl
propionate, 3-methyl-3-methoxybutyl butyrate, methyl acetoacetate, ethyl acetoacetate,
methyl pyruvate and ethyl pyruvate, and esters such as methyl lactate, cthyt lactate (EL),
methyl acetate, ethyl acetate, butyl acetate, methyl pyruvate, ethyl pyruvate, methyl
methoxypropionate and ethyl ethoxypropionate can also be used. Examples of the

25 acetate-based solvents include cthylene glycol monoalkyl ether acetates such as ethylene



5pol yet hyl ene gl ycol distearate and conbi nati ons thereof can be used.

As the sensitizer, any one selected fromthe group consisting of

car bazol es, acetophenones, benzophenones, naphthal enes, phenols, biacetyl,
eosin, Rose Bengal, pyrenes, anthracengs, phenothiazines and conbinations
thereof can be used The resist conposition is forned into a resist in a

filmform ?&’o U&k}ﬁ&néﬂﬂyi bgflgl C@&‘ﬁ%nkhgﬂ%e@&hoﬂo}ﬂ&% &h&h‘?cuflﬂ{in?lhgfgpt of

resi st fIT can be used tor St processes as a enS|t|ve

resi st co i artl ular Lysef u tive type resist
conp05|t|%28ﬁ &'gghiﬁﬁgy © 88 hé“%3 E?ngﬁn hlyhéﬂ¥g§$gﬁm
conposi ti on |nclugps a qBﬁss of fornln% a reS|st filmon a substrate
usi ng t hePBYFLG SR5RbBIENPHOH, et srelaiss suet apRinpsichg ehsphaonesicdy! ik and
a process of formng a resist pattern by devel oping the resist film

In the prase&ss peTpvidemlng! amoneghgtetiarlapgtaishpepyhee glesilstompmposiy itar i s
solid, a conposition which has been filtered through a filter having a pore
size Gf QacRtagmiel propglsne glycdenasedbuilhetheesdetdte; canpRsiitd. oredaspapiticed on a
substrate by an appropriate application nmeans such as rotational

appl i cat i @emhliOW GasdrbOGbaRPLHICETts ARudeTtolBhd, xyRA: aRPI 1'@@@&:' O aniPRs of
substrate may be a substrate such as a silicon wafer a wafer coated with

al um numy, Ihe substLat &1We%¥§ an lqr[gﬁtﬂ%ﬁm%{anhg eéﬁa&lcﬁn - )J i%c%%;lﬁgj& on the

preventive Filmforned t on, or Ive

resist film Iln treat. carri ut
selectlvéffn“f¥MCdﬂH“dEIS@? mﬁﬁ%”%%&ﬁ? %6Uﬁ ”?H§?3ﬂ§’ idepgan tcli’Fﬂ@"prﬁ’bess of
exposing the resist film any 23light source that may be %enerally used in
exposur e 9886 e%?aﬁetﬁécsu%‘@li %W%@% mghylnethyli 1@@9@1&‘5 et tpaopyd rkctomat
radi ati ons such as ArF excinmer |laser light, KrF excimer laser light, F2
exci fer Uﬁ@brlmﬁgHWMHEUW%OMammwnvdmpwammnHdmp@nhmapy@bbﬁ@nmn:mﬁhnemph
X-rays can be used as light sources. As for the light source, it is

pr ef er abligahg/l Us@nelleabiRsubleam-vity Ao RNshd the lige B td ¢dharly preferable
to use EUV. The exposure conditions 5 such as the exposure dose can be

appropriately rLe(ngl plsede q‘fl\'dglﬁ&i.'tlotgﬁ Hﬁ’%&e aRl ?thg cPFfusu)n asluggwgsténco osi.tion,

or the type or anDunt o osure can Filed out in
the |iqui f on exposu process ?f exposi ng the
resist fityecsh nf ﬂ}pf’ffé?‘ 1 %geﬂbed asub[f“btéﬁ% st ogf““ﬂ\é/é’t‘ fPedlfiage (@@B}Veafctﬂer
exposure. The PEB process can accel erate detachnment of the

alkali-soluble Tesin, a storage stabilizer, a defoamer, and the like, and any additives that

15 are used in resist compositions can be used.

As the acid diffusion suppressing agent, a nitrogen-containing organic
compound or a photosensitive basic compound can be used. Examples of the
nitrogen-containing organic compound include an amide group-containing compound, a
urea compound, a compound having one or two or more nitrogen atoms in a same

20 molecule, and the like.

Specific  examples thereof include mono(cyclojalkylamines such as
n-hexylamine, n-heptylamine, n-octylamine, n-nonylamine, n-decylamine and
cyclohexylamine; di(cyclo)alkylamines such as di-n-butylamine, di-n-pentylamine,

di-n-hexylamine, di-n-heptylamine, di-n-octylamine, di-n-nonylamine, di-n-decylamine,

o)
LN

cyclohexylmethylamine and  dicyclohexylamine; tri(cyclojatkylamines such  as



10 aci d-di ssoci abl e group of the conpound having a phenol substituent. The
heating conditions for the PEB process can be appropriately controlled
according to the blend conposition of the resist conposition. The heating
conditions may be preferably 30C to 20 C, and nore preferably 50C to 170C.
In regard to the alkali devel oping I|qU|d to be used, any al kali devel opi ng

liquid 1picthsechiAS @-f8&ipSlandfy etltiol%[!@l drhiqui gy ﬁ%@n@ﬁmﬂﬁ@,dm"\ﬁ E%&H{L}nﬁﬁ@y

particular limtation. Specifically, the al 'kal i “devel opi'ng may be an

| kal f | | kal
et ramet g SR Uh °3ro§¥-ﬁ%‘é %&‘*’1‘ o, ot 1 et N ABRB: oy WOk

hyd d net h h It t hyl
vt ont e ey ey o am o G mnone iyt 1€y aop um
90tr|nethylnnnobut Iannnnlun1hydrOX|de in water. The al kal i

concent r gt FEHMings f“#ﬁiﬂ ) wslanolandico praseptic aings peshristanpiaet Newpthy lagilingni t ed
as long as it is a concentration that can be generally used as a devel opi ng
liquid, a¥d-diartiydaralipr, chmictty&lnjince Guhathgthndoeordhaiytualihd ed-hitpaniifiet he
resist. Fromthe viewpoint of formng a very fine pattern while suppressing
t he di si nfigigm@taivdne, Oftri pledht REdine, t Mapthkahiing SconsantdiabkOPNLRethPBnAhkal i
developing liquid is preferably 0.1 to 10% by nass, and nore 4 preferably

0.5 to 5% BYciBSshadfigmtlckal i gdrvel oph Gy 5bﬁldbgaﬁl‘?i ofurthg f\ylLLr;L l\/hl?lﬁe i f

necessary, those additives used |n t he a eve p|ng I‘qu
convent i qpal a et
dlssolutﬁgﬁigﬁg%'§&%Mh¥8'Vﬁmfd nd “WP1@yg?ﬁ¥@3”§d&?%%@%@“@%ﬁhﬁgnc

5i ncl uded % é &P in co |nq%|qg of t or, nore Ki nds. The resi st
can be dev 1%%‘&‘ o REny RE A ot e@?tﬂ% 168Y] PR o4 ademinebenzeahevec.was hed
with pure water and dri ed. Si nce the resi st conposition makes use of
t he d8npdvhdidiaippdighenyfieinel substituent of the2.pbeseaniiophent ipomanwhi ch
has hi gh heat resistance and anor phousness,

2-(3-aminophenyl)-2-(4-aminophenyl)propane,

a

2-(4-aminophenyl)-2-(3-hydroxyphenyl)propane,
2-(4-aminophenyl)-2-(4-hydroxyphenylpropane,
L. 4-bis[-(4-aminophenyl)-{-methylethyl]benzene,

15 1,3-bis[1-{4-aminophenyl)-1-methylethyl]benzene, bis(2-dimethylaminoethyl)ether,
bis(2-dicthylaminoethyl)ether, 1-(2-hydroxyethyl)-2-imidazolidinone, 2-quinoxalinol,
N,N,N',N'-tetrakis(2-hydroxypropylethylenediamine,
N,N,N',N",N"-pentamethyldiethylenetriamine, and the like.

The acid diffusion suppressing agent has an action of controlling the

20 phenomenon that the acid generated from the photoacid generator diffuses within a film
formed from a resist composition, and thereby suppressing a chemical reaction extending
to non-exposed parts.  Such an acid diffusion suppressing agent can also contribute to
an enhancement of storage stability. Furthermore, changes in the line width of a resist

pattern due to the delay time after exposure can be suppressed.

o)
j

In regard to the surfactan(, any surfactant that is generally used in resist



10t he resi st conposition is excellent in filmformability, alkali
devel opability and etching resistance. The resist conposition can be
exposed using light sources such as g-rays and i-rays, as well as _
ultraviolet radiation, KrF excimer Iaseé light, Art2 excinmer laser |ight,
EUWV, X-radiation and el ectron beam and“the resist conposition i's
parti cul agdpsssefildlcah 9t ydegan EUV |ight source for formng ultrafine

S

patterns. inple alterations or nodifications of the present

i nvention can bg._geasi de by those haying ordinary skill in the art and
such alterationgmgﬁﬁﬁg%i%ﬁ%g?%gﬁgagfzkﬂ%ﬁ%rgﬁﬁ@d“ﬁﬁmﬁﬁgf%d%ﬁﬂﬁﬁe@ﬁkpﬁe

e of the present invention. Sjnce the conpound having a pheno
iﬁgg titue %‘*‘Yégﬂ’t@ﬁémbf@ég%tﬁé’lei‘ﬁa%wl @fﬁe*haglyom@%ﬂ@w Hedethesgiodioanedy knel
anor phousness, the conpound has filmfornmability and sublimability so that
t he conpoﬁﬁawﬁgwng%ﬂmﬁaE§Y@QWﬁWRMQ@ﬂp@ﬂéﬁ@nﬂoﬁmrﬂsﬂﬂﬂhﬁGnnﬂsuﬂmﬁamnw,
Furthernore, the nmethod for producing the conpound having a phenol
subst i ueptlyghylcheglyresksitarinvedtoabinadmsheerusdn be upgdduce the conpound
havi ng a phenol substituent at a high yield. A resist conposition

contai ni ng the goMROLAGiINBY NG GhePREAI BHRSIHL UBDY cioﬁsist’r)t% ?F%&%E}og&t in
filmformability and is also excellent in alkalT developability and étching

i st o ' a he resj TROSH L an be usefuyl |y ysed in
|t hoor apRnb s Sheniopl BNt Tl ERIRO TN SRS SE Kot i5ER.
uItrafine}Rgttern erns, forned. usin

e

tﬁ#\aqd thetFatI 5 | ,‘%£khe resi st conposition
are excel TGRS HUHPFEISE RUSRMEFDFS §7d qoaduations e Hm}?MEEQQQe roughness.
EXAMPLES ~Herejnafter, Exanples of the present invention will be
described in deti 1essb comapsitivipde Hraprngicondienisl in akilm form brieusard agan
easily carry out the present invention. 10However, the invention can be
r eal ilPed donvemticingugediof fuseceint the dermetiomnd rdsist fibhs, kbt @sedoinl tiie photoresist
processes as a photosensitive resist composition, and is particularly useful as a positive
type resist compaosition.
The method of forming a pattern with the resist composition includes a process
of forming a resist film on a substrate using the resist composition, a process of exposing
I5  the resist film, and a process of forming a resist pattern by developing the resist film.
In the process of forming a resist film, when the resist composition is solid, a
composition which has been filtered through a filter having a pore size of 0.2 um or less
can be used. The resist composition is applied on a substrate by an appropriate
application means such as rotational application, flow casting application, or roll
20 application. The substrate may be a substrate such as a silicon wafer or a wafer coated
with aluminum.  The substrate may have an organic or inorganic reflection preventive
film formed thereon, or may have a protective film formed on the resist film. Also, a
preheating treatment (PB) can be carried out selectively.
As the light source that is used in the process of exposing the resist film, any

25 lght source that may be generally used in exposure processes can be used without



to the Exanpl es expl ai ned herein. [Synthesis Exanple: Production of
conmpound havi ng phenol substituent] (Synthesis Exanple 1) 50 g of
4, 4- bi s(4- hydroxyphenyOval eric acid, 50 g of triethylam ne (Et3N) and
1510.7 g of 4-di net hyl am nopyr d ne (DNAP) were dissolved in 250 m of

tetrahydrofuran (THE) and 250 nl of wat2r in a reactor, a?d t he nlxpurelmaz
stirred. - f 2 I £ ak, t {;430 ssol ve
n 250 m Paper PRl b Bl Q,‘*‘Eind“ FRERRIR (00 PP L

dropwi se t { uid, Th ng. ture _al | oned
to rpeact u%&e?gg{“‘%% la‘%} lmh%(gqﬁo’uragu at L@Wﬁ@%ﬁﬁw )ter‘r%g'l’r%‘f E?Té“ ““‘Y\@élsy s V\hﬁn
the reaction was co t he or.gani ol vent was renoved, and then the
resi due wid B 8843 Vgngb]tr?oﬂ‘i%%l o ohet lll?aﬁéj“ THECS I it PEHTIRS (2 By eleeen t o
extracti on, washing with a NA aqueous solution of hydrochloric acid (HO,
dryi ng ovega ﬂhﬁghé@? wWid st i pardcylvgsomicrabisdot werE W% f Thd egoson canditions
concentration. 25The reaction concentrate was purified using a silica

col unmd ( HexhEA the Bsibyreahde c86 bt hpsropba2lygregyiaakidicc@Qbfy ©fthe blend of the
4,4-bi s(4-(tert-but oxycarbonyl oxy) phenyl )val eric acid was obtai ned as a

whi t e sol fedist composition, or the iype or amount of additives.  ThelddphVR: cz{n%ch mcf ppn)
7.35(d, 411), 7.16(d, 411), 2.48(m 211) 2.120, 214)p 1.68(s,

1(s, 811) odtReaktiRM 1§ﬁﬁ'@r%n |exposu1e mode.
The process of exposing the resist film can further include a process of heat
treating (PEB) after exposure. The PEB process can accelerate detachment of the
10 acid-dissociable group of the compound having a phenol substituent. The heating
conditions for the PEB process can be appropriately controlled according to the blend
composition of the resist composition. The heating conditions may be preferably 30°C
to 200°C, and more preferably 50°C to 170°C.
In regard to the alkali developing liquid to be used, any alkali developing liquid
15  used as a resist developing liquid can be used without any particular limitation.
Specifically, the alkali developing tiquid may be an alkali aqueous solution formed by
dissolving an organic alkali such as tetramethylammonium hydroxide (TMAH),
trimethylmonoethylammonium  hydroxide, — dimethyldiethylammonium  hydroxide,
monomethyltriethylammonium hydroxide, trimethylmonopropylammonium hydroxide or
20 trimethylmonobutylammonium hydroxide, in water.
The alkali concentration in the alkali developing liquid is not particularly limited
as long as it is a concentration that can be generally used as a developing liquid, and can
be appropriately regulated according to the type of the resist. From the viewpoint of

forming a very fine pattern while suppressing the disintegration of pattern, the alkali

S
n

concentration in the alkali developing liquid is preferably 0.1 to 10% by mass, and more



(Exampl e 1) 18 g of 1, 3-propanedi ol was dissolved in 200 m of
dhnet hyl formam de (DM ) in a reactor, and 253 g of .

4, 4-bi s(4- (tert-butoxycarbonyl oxy) phenyOval eric acid 10 produced in the
Synt hesis Exanple 1 and 500 ml of di chIgrorret hane were added dropwi se to
the solution. 58 g of DVAP was added to‘the reaction mxture liquid, and

100g of 3p&@%ﬂ%bg%%ﬁ B? 9ﬁ¥l et hyl carbodiim de hydrochl ori de ( EDCH

di ssol ved or oret hane was added dropwi se to the reaction
m xture liquid the resultin s stgrredfor 12 hours at

anbi ent tenper apﬁ‘r@ﬂd éw‘f[%[?m%mél“f‘g%l ?‘6 CW&? smp Bcetarys depse adgtives

di chl oronet hane was added to the m xture, and the m xture vvas washed t hree
times wit¥e il‘%‘%q’ﬂ‘é‘du%“@d@dtﬁ bauids (o enoenliow] cesid, doy FxappleThemtinge
organi c |l ayer was dried over sodiumsulfate (Na2SO4) and concentr at ed.

The r eactdgsni. cotidelitarat diswelstipunidf hedrfaghmgud tbé likea TalsemiditiMextdfbs 1: 4)
and 20thus 194 g (yield: 80% of a substance represented by the foll ow ng

formulsa (i8ludedsingld or abt@hhiasicasoawshi-heréRihiid. Tm 151C, Tg: 47.4C Mass
anal ysis: MALDI -TOF cal cul ated for C571472016 [M H 11 1012. 17

ZLI-DN!VRS(Z C(E))QC?%) 4”%_%9@115?021%%@@16\/%%)5@1 wlthot%%%’lkagldf)l%lnpl wggéﬁd é%gﬁnf‘ 4o mJI a 8]

washed with pure water and dried.

Since the resist composition makes use of the compound having a phenol

substituent of the present invention, which has high heat resistance and amorphousness,
10 the resist composition is excellent in film formability, alkali developability and etching
resistance.

The resist composition can be exposed using light sources such as g-rays and
i-rays, as well as ultraviolet radiation, KiFF excimer laser light, Arl* excimer laser light,
EUV, X-radiation and electron beam, and the resist composition is particularly useful for

15 an EUV light source for forming ultrafine patterns.

Simple alterations or modifications of the present invention can be easily made
by those having ordinary skifl in the art, and such alterations or modifications are
understood to be included in the scope of the present invention.

Since the compound having a phenol substituent of the present invention has

20 high heat resistance and amorphousness, the compound has film formability and
sublimability so that the compound is useful as a main component for resist compositions.
Furthermore, the method for producing the compound having a phenol substituent of the
present invention can be used to produce the compound having a phenol substituent at a
high yield.

25 A resist composition containing the compound having a phenol substituent is



(Exanmple 2) 5 g of pentaerythritol was dissolved in 100 M of DMR in a
reactor, and 78.6 g of 10 4,4-bis(4-(tert-butoxycarbonyl oxy)phenyl)valeric
acid produced in the Synthesis Exanple | and 400 m of dichl oronethane were
added dropwi se to the solution. 3.9 g of DVAP was added to the reaction
m xture liquid, and 31 g of EDCIL di ssolved in 400 m of dichl oronet hane was

added dr O%ﬁ&n LRef&t %nﬂtﬂﬁ@ d[%_cg%f %lgé Hl((%]lllglg{ g %(kc %L\\,l@gpa% [lti; aﬁ&i e C(PIH

hours at I ent terrper at e react of
dlchlororrethtan g@ to the mxtur& and@ ﬁture was, wa sh dthree
i mes w53 4065 aq dBBUETSor B 1! GOy BE HIBr T el (4654 A USRENY ¢ he
organic | a er was dried over sodiumsulfate (Na2S0, 1) and concent rat ed.
The react VBHe cBnEEN: Hellesaniee pupiadi &g Weilagnaiiosi pf shrador ko prsk IRA =
1:3), and 20thus 57.3 g (yield: 779% of a substance represented by the
f ol | owi ngpatigmmuibangd)singaise r@8stababsidon as acwiting én slblof eknsiTivity,86@lutkgr  70. 1C
Mass anal ysis: MALDI - TOF cal cul ated for C1141114)031 [ ML4+] 2007.33 1H NWR
(CDC13) : dpime cdgd @udhnet§14), 7.05(d, 1614), 3.95(s, 814), 2.380m 811),
52.04(m 8H), 1.58(s, 12H), 1.76(s, 7211) [Fornula 9]
EXAMPLES
Hereinafter, Examples of the present invention will be described in detail so that
those having ordinary skill in the art can easily carry out the present invention.
10 However, the invention can be realized in various different forms, and is not limited only
to the Examples explained herein.
[Synthesis Example: Production of compound having phenol substituent]
(Synthesis Example 1)
50 g of 4,4-bis(4-hydroxyphenyl)valeric acid, 50 g of tricthylamine (Et;N) and
10.7 g of 4-dimethylaminopyridine (DMAP) were dissolved in 250 mi of tetrahydrofuran
(THI) and 250 ml of water in a reactor, and the mixture was stirred.
107 g of di-tert-butyl dicarbonate ((Boc)»O) was dissolved in 250 ml of
tetrahydrofuran (THF), and the solution was slowly added dropwise to the reaction
mixture liquid.  The resulting mixture was allowed to react under stirring for 5 hours at
20 ambient temperature.
When the reaction was completed, the organic solvent was removed, and then
the residue was dissolved in dichloromethane.  The solution was subjected to extraction,
washing with a [% aqueous solution of hydrochloric acid (HCI), drying over magnesium

sulfate (MgSOy), and then to filtration and concentration.

25 The reaction concentrate was purified using a silica column (Hex/EA = 3:1), and



(Exanpl e 3) 20of di pentaerythritot 10 _ _

(2, 2" -oxybi s(net hyl ene) bi s(2- (hydr oxynet hyppr opane- 4, 3-di ol) was di ssol ved
in 200 M of DVE in a reactor, and 253 g of _ _ _

4, 4-bi s(4- (tert-butoxycarbonyl oxy) pheny])valeric acid produced in the
Synthesis Exanple 1 and 600 ml of dichPdromethane were added_gropm%sioo
thereto. 29sgeof « DVAR HiQatdhe. y ' ey auid,. and, g
of EDO disalvel Te hon oo or o ar R e aa@%@‘g@éé@aﬂaﬁ%dﬁ?b 6B VREr et o,
Then, the .3 sul tin ] Xxture was stirred for 12 hours at anbient
tenperatu?%ggcgggy“h%fg%ﬂlthe reacti on was conpl eted, 600 m of

di chl or onet han s added to the mxture, and the m xture was washed three
Cles w th o 1SHHSREO RS or o BT St HenT b b P (e Thém, Xhe
organi c |l ayer was dried over sodiumsulfate (Na7SO4) and concentr at ed.

The react|-6hschkéritltsat 8thas purified using a silica colum (Hex/EA = 1:3),
and thus 185.5 g (yield: 77% of a substance represented by the follow ng
formulsa (10) wd&cediicai Svédmad]a white solid. Tm 100C, Tg: 74.1C 10Mass
analysis: FIRMS (ES 1) calculated for C1721-1214049 [WN 3064.51

H- NVR (D20): (ppm 7.18(d, 24H), 7.05(d, 24H), 3.92(s, 1214), 3. 25(s, 4H
2.38(m 121-1), 2.060m 121-1), 1.58(s, | 81-11, I ¢ 10 14ﬁi{Fornula
10] OBoc OBags BocO = | OH HO™ Q

o
HO (Boc),O EEN

| THEH,0

2
o

CH 0

(Example 1)
18 g of 1,3-propanediol was dissolved in 200 ml of dimethylformamide (DMF)
in a reactor, and 253 g of 4,4-bis(4-(tert-butoxycarbonyloxy)phenylvaleric acid

10 produced in the Synthesis Example ! and 500 ml of dichloromethane were added
dropwise to the solution. 58 g of DMAP was added to the reaction mixture liquid, and
100g of 3-(methylamino)propylethyl carbodiimide hydrochioride (EDCI) dissolved in
500 ml of dichloromethane was added dropwise to the reaction mixture liquid. Then,
the resulting mixture was stirred for {2 hours at ambient temperature.

15 After the reaction was completed, 500 m! of dichloromethane was added to the
mixture, and the mixture was washed three times with a 1% aqueous solution of
hydrochloric acid (HCL).  Then, the organic layer was dried over sodium sulfate
(Na,S0y) and concentrated.

The reaction concentrate was purified using a silica column (Hex/EA = 1:4), and

20 thus 194 g (yield: 80%) of a substance represented by the following formula (8) was



OBoc BocO 1l5wherein Boc neans a tert-butyl oxycarbonyl group. (Exanple 4)
40 38 g of 1,4-benzendi met hanol was dissolved in 300 M of DMT in a
reactor, and 294 g of 4, 4-bis(4-(tert-butoxycarbonyl oxy)phenyOvaleric acid
produced in the Synthesis Exanple | and 600 n of dichloronmethane were
added dropwi se thereto. 67 g of DVAP waé added to the reaction m xture
liquid, apd.116, a%ﬁﬁt@@licﬁi ssolved in 600 m 5of dichloromethane was added
dropwi se thereto. The resulting mxture was stirred for 12 hours at anbi ent
t enper at ur e. o~ fg\ft,gr%{heo reaction was conpleted, 600 nl of

di chl or omet hane Wad® aHdéd 17+ Che m xture, and the m xture was washed three
tinmes with a 1% aqueous sol ution of hydrochloric aci dl_(_M:I ). Then, the
organi c | ayer wegssomikydisoVeyl.3leB0trnisulafedtfer CHIMNETSOM) HaND 1edricent r at ed.
The reaction concentrate was purified using a silica colum (Elex/EA =
1:3), and thus 28MR gCOgLg! dipn®2949@f 3a))smbstianes, ﬂ.@B(}P&ﬁﬁltzﬁﬂb(w 4he
following formula (11) was obtained ;s a whi 5?4?21;12 : Mml I 118?4 ‘2I'2 ND
15Mass amabyeh, st MARRE- TiIEE (qRk syt e85 & ofsr -

' H NMR ( CDC1 ;1 ()ppn)ﬂ%bf@g(l(s@kﬁﬁ)? 7- |(%?jc?, GgH), 7.05(d, 8H), 4.05(s, 4H),
2.42(m 414), %‘Fgg&ﬂh Sfll- 1), 1 .60(s, 611), 1.55(s, 361-0 [Formula 11]

Q O\g,OK-
(U
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(Example 2)

5 g of pentaerythritol was dissolved in 100 ml of DMF in a reactor, and 78.6 g of

[0 4,4-bis(4-(tert-butoxycarbonyloxy)phenyl)valeric acid produced in the Synthesis
Example 1 and 400 ml of dichforomethane were added dropwise (o the solution. 3.9 g
of DMAP was added to the reaction mixture liquid, and 31 g of EDCI dissolved in 400
ml of dichloromethane was added dropwise thereto. Then, the resulting mixture was
stirred for 12 hours at ambient temperature.

5 Alter the reaction was completed, 400 ml of dichloromethane was added to the
mixture, and the mixture was washed three times with a 1% aqueous solution of
hydrochloric acid (HCIl). Then, the organic layer was dried over sodium sulfate
(Na»S0O4) and concentrated.

The reaction concentrate was purified using a silica column (Hex/EA = 1:3), and

20 thus 57.3 g (yield: 77%) of a substance represented by the following formula (9) was



41 (Exanple 5) 40 g of phloroglucinol (benzene-1,3,5-trio!) was
dissolved in 300 Ml of DMF in a reactor, and 509 g of

4,4-bi s(4-(tert-but oxycarbonyl oxy) phenyOvaleric acid produced in the
Synthesis Exanple | and 600 ml of dichl|oronmethane were added dropw se

t her et o. 77 g of DVAP was addet®to the reaction mxture l'iquid, and
201 g of 1.6l S, edjn 600 M of dichloronethane was added dropw se

t her et o. ell?(ggsufﬂﬁrgggorﬂd;ture was stirred for 12 hours at anbi ent
tenperature. . o,Aft,_ej/: Loe reaction was conpleted, 600 m of

di chl or onet hane! Wa® “hddéd’¢: he m xture, and the m xture was washed three
times with a | % aqueous sol ution of 10hydrochloric acid (HCI). Then, the
organi c | ayer wédsssdnitlydisoVeylI3etOGrnisulafedtier ¢ Neb) 50%) [Mihd |Q00T 86t r at ed.

The reaction concentrate was purified using a silica colum (Flex/EA =

1:3), and thus 'BEMMR (COVi.el (@pnﬂﬁ"/@(@,f!681),51405(&19[1&%),B&)@g@%ﬁ'}‘};&g’%ﬁ%{ gihe
following fornula (12) was obtained as a white solid. 15Tm 93C, Tg: 70.5C

Mass analyed s, sMALDIs(SChroal oplsagag for C87E1102024 [ MIE] 1530.73
111-N MR (CDCi3) ¢ (ppm 7.12(d; 12H), 7.05(d, 12H), 2.45(m 6H), 2.15(m
6H), 1.62(s, 8]ff}?)v1mflta§?(5’ 2714) [Formula 121

% L

=< oA
A(o-qo - ®
FT LG

(Example 3)
20 g of dipentaerythritol
10 (2,2'-oxybis(methylene)bis(2-(hydroxymethyl)propane-1,3-diol) was dissolved in 200 ml
of DMF in a reactor, and 253 g of 4,4-bis(4-(tert-butoxycarbonyloxy)pheny!)valeric acid
produced in the Synthesis Example 1 and 600 mi of dichloromethane were added
dropwise thereto. 29 g of DMAP was added to the reaction mixture liquid, and 100 gof

EDCI dissolved in 600 ml of dichloromethane was added dropwise thereto. Then, the



42 0 0 - If__- r 00 (Exanple 6) 20 g of 2,5-di hydroxydi oxane di ner
was dissolved in 150 M of DVMF in a reactor, and 128 g of

4,4-bi s(4-(tert-butoxycarbonyl oxy) phenyOval eric acid produced in 5the
Synt hesis Exanple 1 and 300 ml of di chL ronmet hane were added dropw se

t her et o. 27 g of DVAP was added”fo the reaction mixture liquid, and
97 g of ELdb$silwyed: LG, s added dropw se
t her et o. Thek r ésul tul ngaérnﬁgé%g?gmm%ag&ug|urJr11elg&? Q%n@ours at anbi ent

tenperature. Af he r 2act i on va 0 m of dichloronme hane
was added to th}é‘ﬁul S Pé"d“’éﬁﬁlpf%%cpgpbfﬂrgﬁ orpAeHEge tHF 94t Be8Cwi th a
1% aqueous .sol u n of hydrochloric acid (HQ Then, the organic | ayer was
dri ed oveflEHts uWBsUFf‘QP‘é‘“GNé@SSW hegh e iaist ihed. 1% aqueous solgir péact i on
concentrate was purified using a silica colum (Hex/EA = 1:3), and thus
175.2 g (§ydpehloryuridfHa!)subdeande vapnisentedvdsydtite ovot Isodiimg skifierul a
(13) was 1l5obtained as a white solid. Tin: 72C, Tg: 45C Mass anal ysi s:

MALDI -5TORNabOy)l atlednéara@87E170012 [ NrE] 1026. 16

The reaction concentrate was purified using a silica column (Hex/EA = 1:3), and
thus 185.5 g (yield: 77%) of a substance represented by the following formula (10) was
obtained as a white solid.

Tm: 100°C, Tg: 74.1°C

10 Mass analysis: HRMS (ESI) calculated for Ci7Hz14040 [MTH'] 3064.51

'"H-NMR (D,0): (ppm) 7.18(d, 24I1), 7.05(d, 24H), 3.92(s, 12H), 3.25(s, 4H),
2.38(m, 12H), 2.06(m, 12H), 1.58(s, 18H), 1.56(s, 108H)

[Formula 10]

OBac

OBog O

O OB
O OCO'BOC
BocO Q
f AN

soco—{_) Jv JM
‘ ? © 0O8ac

OBoc
BocO I Q O I OBoc
QBoc RocO
15 wherein Boc means a tert-butyloxycarbonyl group.

(Example 4)



43 2.21(m 411), 1.60(s, 6H), 1.58(s, 36H) [Formula 13] (Synthesis Exanple
2) 50 g (0.18 mol) of
4,4-bi s(4-(tert-butoxycarbonyl oxy) phenyl)valeric acid, 50 g (0.5 nol) of

triethylamne and 10.7 g (0.09 nol) of4 P were dissolved in 250 m of

| et rahydrofuran and 250 ml of water in reactor, and the m xture was
stirred. ~o47 Qe et , : | | ) s dissol ved in
250 nil of di chjlggjr%%%ﬁ%gn%@é%%%wg%gpﬁw %‘%M\Ra’@bgf{ lo%qélﬁgda\égé%?%p‘?vﬁdse to

the reactign m r QlLi.quid. The resulti m.xture was stirred for 5
hours at jaﬁrﬂj?l @n‘?&%ﬁ%@f’%ﬁb&réy“mbOIlylox}a\Plfeé’lyB?ﬂ%“‘i‘ %‘d@?i"\g{a" @f@%ﬁaﬁ}%@qsgd,

wat er vvas_‘add?d to t\nl?e m xture to performextraction, and the m xture was
washed t HFE@RS tedndyobh ml pordilratsthans orarendésd Hyaposnihsiate act @ ¢f 4C1) .
Then, the organic |ayer was dried over sodiumsulfate (Na2SO4), filtered
and t hen Rigddewty ailded to the reactioTheixheabyiidnarcloiéent i ADE! Waso!pul infG0édnlusi ng a
silica colum (14ex/EA = 4:1), and thus 67 g (yield: 92% of

4, 4- hiss- (4-detHhasyreiahoxp hetydliropeiicanatn. adid asingohaine Gvad StigedMiht

sol i d. 11-1-NVR (DMSO-d6): (ppm

7.25(d, 4D-1Qurslat Q8sbnt thferatBre03(s, 414), 3.44(q, 4H), 2.43(m 211),
2.15(m 214), 1.120, 614) 20[ Reaction Schene 2] 44

After the reaction was completed, 600 ml of dichloromethane was added to the
mixture, and the mixture was washed three times with a 1% aqueous solution of
hydrochloric acid (HCI). Then, the organic layer was dried over sodium sulfate

10 (NaxSO4) and concentrated.

The reaction concentrate was purified using a silica column (Hex/EA = 1:3), and
thus 242.5 g (yield: 82%) of a substance represented by the following formula (11) was
obtained as a white solid.

Tm: 170°C, Ta: ND

15 Mass analysis: MALDI-TOF calculated for CslH74014 [MTH| 1074.24

'"H-NMR (CDCl): (ppm) 7.35(s, 4M), 7.19(d, 8H), 7.05(d, 8H), 4.05(s, 4),

2.42(m, 4H), 2.09(m, 4H), 1.60(s, 61), 1.55(s, 36H)

[Formula 11}
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(Exanple 7) 18 g (0.24 nop of 1, 3-propanedi ol was dissolved in 200
m of DMF in a reactor, and 212.5 g (0.53 nol) of

4, 4- bi s- (4- et hoxynet hoyphenyl) - pent anoi ¢ aci d produced in 5the Synthesis
Example 2 and 500 m of dichloronethan% wer e added dropw se thereto.

58 g (0.47 nol) of DVAP was added to t B reaction mxture liquid, and 100 g
(0.52 mol) of ERGh gis$ol ved in 500 m of dichloronethane was added
dropwi se thereto. The resulting m xture was stirred for 12 hours at anbient

tenperature. After the reacti was conpl eted, 500 ail .of dichlor t hane
was added to tHg?”fgpﬁp%ﬁﬁﬁgyggﬁﬁdgﬁéﬁﬁf&%ﬁﬁék%égﬁﬂggﬂéﬁJ@ﬁ?ﬁéfﬁ1 ed'with a
1% aqueous sol utio hydrochloric acid (HCl ). Then, the organic |ayer was
dried ove?‘?%HVUﬁFQ&&i&ﬁ%‘%ﬁé@gb&Y*QHHW&%WQ%H%Q%@@HmYUVMGNCﬂﬁdTﬁ@hw ction
concentrate was gunitied using a silica colum (Hex/EA - 1:3), and thus
164. 3 g (¥ites dyntBasiy Exgmple § ahd 6@hoe of dishlesenttbahebyert hedddalrbpwisa thefos.nul a
(14) was 1l5o0btained as a white solid. Tm 141C, Tg: 45.4C Mass anal ysi s:
MALDI STQU cal cul7ag ed [HMnPCSTL4RRA b Mhe HacBd nQBuldtiddibVAR $EDEIR)EDEPPM
7.22(d, 811), 7.07(d, 81-1), 6.05(s, 8H, 4.02(t, 4H), 3.42(q, 81-1),
2.45(m  Adidjoived- k860 nftHYf didhlBRhtbthatid -vkls added2BopdRd-thereOl ML Tl iRikA 1
mixture was stirred for 12 hours at ambient temperature.
After the reaction was completed, 600 ml of dichloromethane was added to the
mixture, and the mixture was washed three times with a 1% aqueous solution of
10 hydrochloric acid (HCI). Then, the organic layer was dried over sodium sulfate
(NaxSO4) and concentrated.
The reaction concentrate was purified using a silica cotumn (Hex/EA = 1:3), and
thus 364.2 g (yield: 75%) of a substance represented by the following formula {(12) was
obtained as a white solid.
15 Tm: 93°C, Tg: 70.5°C
Mass analysis: MALDI-TOI" calculated for CgrH 92044 [MFH*] 1530.73
'"H-NMR (CDCly): {(ppm} 7.12(d, 12H), 7.05(d, 12H), 2.45(m, 6I1), 2.15(m, 6H),
1.62(s, 8H), 1.57(s, 27H)

[Formula 12}



45 [Preparation Exanple: Formation of resist pattern] 100 parts by
wei ght of the conpound having a phenol substituent produced in the Exanple
1, 5 parts by weight of triphenylsulfoniumtrffluoromethanesullonate as a

5 photoacid generator, and 1 part by ight of tri-n-octylam ne as an acid
di ffusi on suppressing agent were dissol'ved in 1500 parts by wei ght of

sol vent propyl ene_gbycel noet hyl etherpacetate, and then the solution was
filtered through néﬁ%fﬁ%?j[iltér| aVﬂﬁg>ﬁ§pore size of 0.2 p.mto prepare
a resist conposition.©@ = ' coffpounds havi ng a phenol substituent

produced in the Exanples 2 to’|7 10were al so respectively treated in the
sane manner, and thus correspondi ng resi st conpositions were prepared.
(Conparative Exanple 1) Tg\parts by wei ght of a copol ynmer of

2- Et hyl - 2- adamantyl net hacryl &"e @nd p- hydroxystyrene (ratio of

2- et hyl - 2-~ada L~qet hacryl at eLp; hydroxystyrene & 2@/ 80) 15 and 5 parts
by wei ght-qf ailcogol yjyrer of - ethyl} 2- damant {1 tﬂhcr | ate and

p- hydr oxyst yr éhe ( =gyl % Q

met hacryl at e/ p- hydroxystyrene = 30/ 70), whi¢h were synthesized according to
t he met hod descri bed §fi Japanese Pat ent ation No. 2003-107708, were
di ssol ved in 320 parts. by weight of propyl gl ycol nononet hyl et her
acetate as a solvent, tlogether with 1 part By wei ght of

20t ri (4- et hyl ph -Phenykul | oni um nonaf | Gor.ébut-ane sul l onate as a

phot oaci d 46 gefieratbr. Subsequently, the sol uti was filtered through a
menbrane filter having a pore size of 0.2and Yhus a resi st conposi tion was
pr epar ed.

(Example 6)
20 g of 2,5-dihydroxydioxane dimer was dissolved in 150 ml of DMF in a
reactor, and 128 g of 4,4-bis(4-(tert-butoxycarbonyloxy)phenylyvaleric acid produced in
5 the Synthesis Example 1 and 300 ml of dichloromethane were added dropwise thereto,

27 g of DMAP was added to the reaction mixture liquid, and 97 g of EDCI
dissolved in 300 ml of dichloromethane was added dropwise thereto, The resulting
mixture was stirred for 12 hours at ambient temperature.

After the reaction was completed, 300 ml of dichloromethane was added to the

10 mixture, and the mixture was washed three times with a 1% aqueous solution of
hydrochloric acid (HCIL). Then, the organic layer was dried over sodium sulfate
{NaxS04) and concentrated.

The reaction concentrate was purified using a silica column (Hex/EA = 1:3), and

thus 175.2 g (yield: 77%) of a substance represented by the following formula (13) was
15 obtained as a white solid.
Tm: 72°C, Tg: 45°C
Mass analysis: MALDI-TOF calculated for Cs7H7007 IMTH'] 1026.16

'H-NMR (D20): (ppm) 7.19(d, 8H), 7.05(d, 8H), 4.62(s, 4H), 2.42(m, 4H),



(Conpar ative Exanple 2) 3.5 g of 1,3,5-tris(4-hydroxyphenyCbenzene
1.0 g of triethylamne, and 1.2 g of 54-di nethyl am nopyri di ne were

di ssolved in 200 mM of tetrahydrofuran in a reactor, and the sol ution was
stirred. 2.2 g of di-tert-butyl, dicarbonate was dissolved in 20 mi
of tetrahydrofuran, and the solution Vils sl ow y added drogm?se tohthe
reaction Len Theesresulfing mxture was stirred for 5 hours at
anbi ent {z%ggféfﬁrgﬂﬂﬁqﬂ) %S{hggﬁiactlon was conpl et ed, tetrahydrofuran
was dlstllled E d?n reduced pressure, and then the residue was
extracted with 8%P¢h di chl oronethane to forman extract. This extract
was purified using a S|I|ca colum, and thus 0.7 g of a conpound

repr esent Ilomnnquornula (15) was obtald ormula 151 OH 15
100 parts t he npound represent ¢ t fo mula (15), 10

D

y

g

| actate and 600 partsu
acetate, and then %ge

© >

(Synthesis Example 2)

wei ght of propyle~- »0gl ycol nonoet hyl et her

(41

50 g (0.18 mol) of 4,4-bis(4-(tert-butoxycarbonyloxy)phenyl)valeric acid, 50 g
(0.5 mol) of triethylamine and 10.7 g (0.09 mol} of DMAP were dissolved in 250 ml of
tetrahydrofuran and 250 ml of water in a reactor, and the mixture was stirred.

47 ¢ (0.5 mol) of chloromethyl cthyl ether was dissolved in 250 ml of
dichloromethane, and the solution was slowly added dropwise to the reaction mixture
10 liquid. The resulting mixture was stirred for 5 hours at ambient temperature.

After the reaction was completed, water was added to the mixture to perform
extraction, and the mixture was washed three times with a 1% aqueous solution of
hydrochloric acid (HCL). Then, the organic layer was dried over sodium sulfate
(NaxS0Oy), filtered and then concentrated,

15 The reaction concentrate was purified using a silica column (Hex/BEA = 4:1), and
thus 67 g (yield: 92%) of 4,4-bis-(4-cthoxymethoxyphenyl)-pentanoic acid was obtained
as a white solid.

"H-NMR (DMSO-dy): (ppm) 7.25(d, 4H), 7.06(d, 4F), 6.03(s, 4H), 3.44(q, 4H),
2.43(m, 2H), 2.15(m, 2D, 1.12(t, 6F)

20 [Reaction Scheme 2]



47 filter having a pore size of 0.2 jup to prepare a resist conposition.
(Conpar ative Exanple 3) 10 g of pol yhydroxystyrene, 5.50 g of
di-tert-butyl dicarbonate and 2.80 g of trlethylanlne were dissolved in a
20% sol ution of butyl acetate in a reag% and the solution was stirred
for 7 hours at 60C. Water was added to he reaction I|qU|d and the m xture
was subjected to purification processes. Thus, 12.0 g of agresin containing
an aci d-di ssoci abl e functional group, in whi ch@30% of oxXyl gfoups in

t he pol yhydrgxystyreme.wefle protected with £ ar bonyl , was
obt ai ned. 100 parts by|me|ght of " the ™ aci d- di SSoci ablle functi onal

gr oup- contéi ni nyl sul f oni um

g st , 9 10 parys by weight of trj i
trilluoromethanesyl fonate as a—éie%eae+d generatori,_and 1 part by weight of

tri-n-octylamn @
SN

600 parts by wei of ethyl lactate and 1500 partsohy wei gh of propyl ene
gl ycol nnnonethylo~ther acetate, and the solution wasi{filtered through a
menbrane filter having a pore size of 0.2 jtmto prepdre a resist
conposition. 15[ Experinental Exanple: Evaluation of properties of produced
resist] Each of the resist conpositions prepared in the Exanples 1
to 7 and Conpar@kinmpgleE¥anples 1 to 3 was spin coated on a silicon wafer
using "Clean Track ACT-8 (trade nane)" manufactured by Tokyo El ectron, Ltd

A as Subl ectisdh foor b ST AANGLIERLIE O LER 1T R0 30 oﬁ?ﬁ%*“g%ﬁ?{%‘)gg;o

forma re5|st fil havi n ness resi <

exposed b radl i.ng the [fi an el ect beam using a sinple type
electron ® '@ ‘V&Ptbﬁdqﬁﬁ%éy‘%%gk%kﬁn§W@§Luﬁﬁﬁ @HﬁkﬁpgﬁobfwﬁiP&@Hﬁﬂ‘“

Sei sakusho, Ltd.; output power Key, current density: 5.0 AlcnR). After
the exposht éY*FtB?Sl%Ie‘{%’é@bﬁ@é‘dé@O grbef dichlorpagingre wetemrdgisdrapwsjsedteedtot o a
heating treatnment (PEE), and then was devel oped by a paddl e nethod at 23C
for one m nute 5§sd @423!1@1)38' IPiele' g ¥vagt 8ddegue dabis raofiant indviuefliquid, and 100 ¢

t et ramet hyl ammoni um hydr oxi de. The resist filmwas washed with pure water,

and then (@s2edbly of EDOMI&ssIesd Bt Sqpaht € dlchloroR@Misdnt inds h&c&cd&ﬂoﬁlﬂ@é‘ HerQb.
exposure that forms a |ine-and-space pattern (1L | having a |ine

wi dth of QQQLﬁ'T@u?g,t m e Res YLD (R 2 hodrd A ahibfent W]ﬁ%m@s' st pattern, was

5desi gnated as the opti num anmount of exposure, I'S optimum anount of

exposure After the reaction was completed, 500 ml of dichloromethane was added to the

10 mixture, and the mixture was washed three times with a 1% aqueous solution of
hydrochloric acid (HC). Then, the organic layer was dried over sodium sulfate
(NaxSOy) and concentrated.

The reaction concenlrate was purified using a silica column (Hex/EA = 1:3), and
thus 164.3 g (yield: 81%) of a substance represented by the following formula (14) was

15 obtained as a white solid.

Tm: 141°C, Tg: 45.4°C

Mass analysis: MALDI-TOF calculated for Cs7H70s [M'E'H‘]'] 844.03

'"H-NMR (CDCl3): (ppm) 7.22(d, 8H), 7.07(d, 8H), 6.05(s, 8H), 4.02(t, 4H),
3.42(q, 8H), 2.45(m, 4H), 2.18(m, 4H), 1.82(q, 2I1), 1.12(t, 12H)

20 [Formula 14]



was neasured as the sensitivity (LC/ cnR). ~ - Resolution: _
line wdth at the |ine part resolved by the opti num anount of exposure in

the |ine-and-space pattern was designated as the resol ution.

The m ni num

LWR (i ne

edge roughness property): Length was ngfsured at arbitrary 30 10 sites, at

the nentioned sensitivity (L/S) and at

he line wwdth of the resolution at

an interval of %% i.un in the length direction of the fine pattern, using a

for sem céhduct or

scanni ng electron ﬁ?q oscop
resolution FEB |l e

rade name: S-9220 high
H tachi Sei sakusho, Ltd.).

| ,fwgunuérﬁ¢g-_ _
The distribution of the line wdth flUctuation in the | engt h neasur enent

was cal cul ated by 3a

t he resists neasured
in the following Table I.

according to the above_cliteria are presen

[ Tabl e |

{0

Ex.1 Ex. 2 . 3 EX. 5 Ex. 6 Ex.

[Preparation Example: Formation of resist pattern]

100 parts by weight of the compound having a phenol substituent produced in
the Hxample 1, 5 parts by weight of triphenylsulfonium trifluoromethanesulfonate as a
photoacid generator, and 1 part by weight of tri-n-octylamine as an acid diffusion
suppressing agent were dissolved in 1500 parts by weight of solvent propylene glycol
monoethyl ether acetate, and then the solution was filtered through a membrane filter
having a pore size of 0.2 pm to prepare a resist composition.

The compounds having a phenol substituent produced in the Examples 2 to 7
were also respectively treated in the same manner, and thus corresponding resist
compositions were prepared.

(Comparative Example 1)

5 paits by weight of a copolymer of 2-Ethyl-2-adamantyl methacrylate and
p-hydroxystyrene (ratio of 2-ethyl-2-adamantyl methacrylate/p-hydroxystyrene = 20/80)
and 5 parts by weight of a copolymer of 2-ethyl-2-adamantyl methacrylate and
p-hydroxystyrene (ratio of 2-ethyl-2-adamantyl methacrylate/p-hydroxystytene = 30/70),
which were synthesized according to the method described in Japanese Patent

Application No. 2003-107708, were dissolved in 320 parts by weight of propylene glycol

monomethyl ether acetate as a solvent, together with 1 part by weight of

tri(4-methylphenyl(diphenylsuifonium nonafluorobutane sulfonate as a photoacid



Comp. Ex.1 Conmp. Ex. 2 Conp Ex. 3 Sensitivity (pCcn2) 9 cc 10 10 8 8 9 14
14 25 Resolution (nm
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generator.  Subsequently, the solution was filtered through a membrane filter having a
pore size of 0.2 pm, and thus a resist composition was prepared.

(Comparative Example 2)

3.5 g of 1,3,5-tris(4-hydroxyphenyl)benzene, 1.0 g of triethylamine, and 1.2 g of

5 d-dimethylaminopyridine were dissolved in 200 ml of tetrahydrofuran in a reactor, and
the solution was stirred.

2.2 g of di-tert-butyl dicarbonate was dissolved in 20 ml of tetrahydrofuran, and
the solution was slowly added dropwise to the reaction mixture liquid. The resulting
mixture was stirred for 5 hours at ambient temperature.

10 After the reaction was completed, tetrahydrofuran was distilled off under
reduced pressure, and then the residue was extracted with 200 ml of dichloromethane to
form an extract. This extract was purified using a silica column, and thus 0.7 g of a
compound represented by the following formula (15) was obtained.

[Formula 15]

OH

N /N 7

l

_X< o 7 Z0H
0

O

t00 parts by weight of the compound represented by the formula (15), 10 parts
by weight of triphenylsulfonium trifluoromethanesulfonate as a photoacid generator, and
0.3 parts by weight of tri-n-octylamine as an acid diffusion suppressing agent were
dissolved in 1200 parts by weight of ethyl lactate and 600 parts by weight of propylene

20 glycol monoethyl ether acetate, and then the solution was filtered through a membrane
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filter having a pore size of 0.2 yum to prepare a resist composition.

(Comparative Example 3)

[0 g of polyhydroxystyrene, 5.50 g of di-tert-butyl dicarbonate and 2.80 g of
triethylamine were dissolved in a 20% solution of butyl acetate in a reactor, and the
solution was stirred for 7 hours at 60°C.  Water was added to the reaction liquid, and the
mixture was subjected to purification processes. Thus, 12.0 g of a resin containing an
acid-dissociable functional group, in which 30% of hydioxyl groups in the
polyhydroxystyrene were protected with tert-butyloxycarbonyl, was obtained.

[00 parts by weight of the acid-dissociable {unctional group-containing resin, 9
parts by weight of triphenylsulfonium trifluoromethanesulfonate as a photoacid generator,
and 1 part by weight of tri-n-octylamine as an acid diffusion suppressing agent were
dissolved in 600 parts by weight of ethyl lactate and 1500 parts by weigh of propylene
glycol monomethyl ether acetate, and the solution was filtered through a membrane filter
having a pore size of 0.2 wm to prepare a resist composition.

[Experimental Example: Evaluation of properties of produced resist]

.

Each of the resist compositions prepared in the Examples | to 7 and
Comparative Examples 1 to 3 was spin coated on a silicon wafer using "Clean Track
ACT-8 (trade name)" manufactured by Tokyo Electron, Lid., and was subjected to a
preheating treatment (PB) for 90 seconds at 90°C to form a resist film having a thickness
of 100 nm. The resist film was exposed by irradiating the film with an electron beam
using a simple type electron beam writing apparatus (HL.800D, manufactured by Hitachi
Seisakusho, Ltd.; output power 50 KeV, current density: 5.0 A/em?).  Alfier the exposure

for 90 seconds at 90°C, the resist film was subjected to a heating treatment (PEB), and

then was developed by a paddle method at 23°C for one minute using a 2.38 mass%



798 CO15 14 17 49 (nm It can be seen that as a result of exposu
e using an EUWV light source, the resist conpositions of the Exanples 1 to 7
have excellent effects in ternms of sensitivity, resolution and line edge
roughness as conpared with the case of using the resist conposition of
Conparative Exanple 2. 5Wiile preferred enbodi nents of the invention have

been descy| . ol trated. L yl d-pbe under st ood that .these
re exenpl ary o kR S ARG G W SRR L ORE BT LA e il g,
Addi ti ons m S itutions, and other nodifications can be nade

wi t hout dlﬁ%?@%ﬁggﬁﬁ%ﬁV¥%%kg‘WP}?“ﬁptg%Hﬁ% of the present invention.
Accordingly, the invention is not to be considered as being limted by the
10f or egoi ng descipivER, Anagone drposiredabirmy atlhe-awd speceatatteme lapPended
clains. having a line width of 200 nm at a line width of 1:1 in the formed resist pattern, was
5 designated as the optimum amount of exposure, and this optimum amount of exposure
was measured as the sensitivity (pC/cmz).
- Resolution: The minimum line width at the line part resolved by the optimum
amount of exposure in the line-and-space pattern was designated as the resolution.
- LWR (line edge roughness property): Length was measured at arbitrary 30
10 sites, at the mentioned sensitivity (L/S) and at the line width of the resolution at an
interval of 50 pm in the length direction of the line pattern, using a scanning electron
microscope for semiconductors (trade name: $-9220 high resolution FEB length analyzer,

manufactured by Hitachi Seisakusho, Ltd.). The distribution of the line width
fluctuation in the length measurement was caleulated by 3o (nm).
15 The properties of the resists measured according to the above criteria are

presented in the following Table 1.

[Table 1]

Ex. | Ex. 2 Ex.3 Ex. 4 Ex. 5 Ex. 6 Ex.7 | Comp. | Comp. | Comp,
Ex. i Ex. 2 Ex.3

Sensitivity | 9 3 [0 10 8 8 9 14 14 25
(uClem?)

Resolution | 69 64 75 74 63 67 71 90 91 160
(nm}

Line edge | 8 10 6 7 9 8 8 13 14 12
roughness




50 What is clainmed is: 1. A conpound having a phenol substituent
represented by the followng formula (1): [Fornula 1] wherein R2 and R3
each independently represent any one selected fromthe group consisting of
a hydrogen atom a hal ogen atom a car $x group, a nitrile group, an

al dehyde group, an epoxy group, an al kyl group, a cycloal kyl group, a

het er ocyff,@al KyiT group, ~anTaryt jgroup, —anm grat Kyl —grgup;—arheteroaryt- gr oup
and a heteroaralkyl group;!10 R% to R7 eacp independently fepresent any one

sel ected from tm%dng@'é&nctﬂﬁ‘tsdssi QI BF c%)d"éﬁ(@rtggl%nmafb QP B lu&gqnc L a
car boxyl group, a hydroxyl group, a nitrile group, an §1de yde group, an

epoxy gro 2| ycl I rocycl.oal k
an aryl g&;bg[ap(ﬁﬂxoﬂkw hg I?‘Hx?np & L% ﬁ"i{ g?é‘é{r% ClI{Prbtl){:%l(’tg' ﬁ“%lmngk &rod ‘?{a kyl
group; 15nl s q eger fron11 to 30; and Rl and R4 arﬁ each
|ndependeﬁf?9“%ha§g dd g‘bé@é%P@“fﬁhE?WBﬁé@ Yt e cose vhestenpBuftishavi ng
a phenol substituent according to claim1, wherein the conpound havi ng
a phenol &Uub¥siloaenConyaraiye dxempled-by the fol l owing fornula (2):
20[ Formula 2] wherein Rs and R3 each i ndependently represent any one
sel ectded from tWéilgr puferednsinbodingnef of thy dnegennatong bachalesgéedatodn a
carboxyl group, a nitrile group, an

illustrated above, it should be understood that these are exemplary of the invention and

are not to be considered as limiting. Additions, omissions, substitutions, and other
modifications can be made without departing from the spirit or scope of the present
invention.  Accordingly, the invention is not to be considered as being limited by the

10 foregoing description, and is only limited by the scope of the appended claims,



al dehyde group, an epoxy group, an al kyl group, a cycloal kyl group, a

het erocycl oal kyl 5group, an aryl group, an &al kyl group, a heteroaryl group
and a heteroaral kyl group; R5 to R7 each independently represent any
one selected fromthe group consisting,&f a hydrogen atom a hal ogen atom
a carboxyl group, a hydroxyl group, a nitrile group, an al dehyde group, an
epoXy gr oup. AnalKkyhs. group, a cycloal kyl group, a heterocycloal kyl group,
an aryl group, an aral kyl group, a heteroaryl group and a 1Ohet eroaral kyl
group; nl is an integer from1l1l to 30; n7 is an integer from1l to 30; R and
R4 are each independently an acid-dissociable functional group; and X1 is
any one c?npound sel ected fromthe group consisting of an aliphatic 15
conpound, lan &PTphdd Raveyes pengbsbsiifHent repicsnirdt the &dlopbuntrmais (bt her, an
al dehyde, a ketone, a carboxylic acid, an ester, an am de, an acid
anhydri de, a hdlletreuladdl an al cohol. 3. The conpound having a phenol
substituent according to claiml1l or 2, wherein Rl the group consisting of

the followi ng fopmul a R3a) angrfornula (3b): [Fornula 3a] 0 ,R31 [Fornula
31) 1 !l f l E _:_/OR1

4 \

s Q—C C C N\ A

Ry = R2
M ”L“"“R
w7
5 ORy

wherein R and R3 each independently represent any one selected from the group
consisting of a hydrogen atom, a halogen atom, a carboxyl group, a nitrile group, an
aldehyde group, an epoxy group, an alkyl group, a cycloalkyl group, a heterocycloalkyl
group, an aryi group, an aralkyl group, a heteroaryl group and a heteroaralkyl group;

10 Rs to Ry each independently represent any one selected from the group
consisting of a hydrogen atom, a halogen atom, a carboxy! group, a hydroxyl group, a
nitrile group, an aldehyde group, an epoxy group, an alkyl group, a cycloalky! group, a
heterocycloalkyl group, an aryl group, an aralkyl group, a heteroaryl group and a
heteroaralkyl group;

15 g is an integer from 1 to 30; and

R; and Ry are each independently an acid-dissociable functional group.

2. The compound having a phenol substituent according to claim 1, wherein the
compound having a phenol substituent is represented by the following formula (2):

20 [Formula 2]



S R34 whereinin the formula (3a) and fornmula (3b), n3 and n4i are each

i ndependently an integer fromO to 10; R32, R33, R35 and 1236 are
each independently any one selected fromthe group consisting of a hydrogen
atom an al kyl group, a cycl oal kyl grouf, a heterocycl oal kyl |0group, an
aryl group, an aral kyl group, a heteroadryl group and a heteroaral kyl group;
and 1 and R34 are each independently any one selected fromthe
group consistipng of a hydrogen atom an alk group, a heteroal kyl group, a
cycl oal kyl grdgup, & het qqsycloap%yl group, an aryl group, an aralkyl

group, a hetefoaryl||grdup; and a Qeter__ Ryl\ group. 15 4. The conmpound
having a gh suA% ' 1. i claim 3, wherein the substituent
represente& y(?he

selected fro

(¢
3a) 1Iis \SUfgst i t uent represented by any one
i sti of ' tTheRfolfowing formula (3a- 1) to
ﬂ%][\vﬁ%QL@QJa 3a-
!

OR,

fin

wherein R; and R; each independently represent any one selected from the group
consisting of a hydrogen atom, a halogen atom, a carboxyl group, a nitrile group, an
aldehyde group, an epoxy group, an alkyl group, a cycloalkyl group, a heterocycloalkyl
5 group, an aryl group, an aralkyl group, a heteroaryl group and a heteroaralkyl group;
Rs to Ry each independently represent any one selected from the group
consisting of a hydrogen atom, a halogen atom, a carboxyl group, a hydroxyl group, a
nitrile group, an aldehyde group, an epoxy group, an alkyl group, a cycloalkyl group, a
heterocycloalkyl group, an aryl group, an aralkyl group, a heteroaryl group and a
10 heteroaralkyl group;
ny is an integer from 1 to 30;
ny is an integer from 1 to 30;
R and Ry are each independently an acid-dissociable functional group; and
X1 is any one compound selected from the group consisting of an aliphatic
15 compound, an aliphatic cyclic compound, an aromatic compound, an cther, an aldehyde,
a ketone, a carboxylic acid, an ester, an amide, an acid anhydride, a halide and an

alcohol.

3. The compound having a phenol substituent according to claim 1 or 2, wherein R,

20 and R4 are each independently any one acid-dissociable functional group selected from



[Formula 3a-4] R 2\ R38 \ R33/in 3 37 [Fornula 3a-5] 10[ Fornul a 3a-61

[ Formula 3a-71 R37 No%

10

15

52

the group consisting of the following formula (3a) and formula (3b);

[Formula 3a

E Rag 0
Ny

wherein in the formula (3a) and formula (3b), n; and n, are each independently an integer
from 0 to 10

Rs2, Rs3, Rys and Rjg are each independently any one selected from the group
consisting of a hydrogen atom, an alkyl group, a cycloalkyl group, a heterocycloalky!
group, an aryl group, an aralkyl group, a heteroaryl group and a heteroaralkyl group; and

Rj1 and R;q are each independently any one selected from the group consisting
of a hydrogen atom, an alkyl group, a heteroalkyl group, a cycloalkyl group, a
heterocycloalkyl group, an aryl group, an aralkyl group, a heteroaryl group and a
heteroaralkyl group.
4. The compound having a phenol substituent according to claim 3, wherein the
substituent represented by the formula (3a) is a substituent represented by any one
sclected from the group consisting of the following formula (3a-1) to formula (3a-9):

[Formula 3a-1]

54



[ Formula 3a-81 5[Fornula 3a-91 wherein in the fornula (3a-1) to formula
(3a-9), n3is an integer fromO to 10; R32 and R33 are each

i ndependently any one selected fromthe group consisting of a hydrogen
atom an al kyl group, a cycloal kyl group, a heterocycl oal kyl group, an aryl
10group, an aral kyl group, a heteroaryf’group and a heteroaral kyl group;
and R3y andz1(38 are each independently any one selected from

t he groupép &4, 5t Ng ofa%.hydrogen atom and an al kyl group having 1 to 10
car bon at ~ 57 for producing the conmpound having a pheno

substi t uent;, od 15 conprising subjecting a conpound represented by
the follow $ormula (4) and a conpound represented by the follow ng

formula (5) to‘ad esterification reaction, and thereby producing a conpound
represented by the following formula (2). [Formula 4] OH)n 55
[Formula 3a-2|

~

[Formula 3a-3]

4 Q
+ ) Raz o
;
O
o N
N3 Ray” \J
Raz

10 | Formula 3a-6]




[Formula 5] OR6R5 1 Il HO CC ORI [Formula 2] 5 wherein the formula
(4), formula (5) and formula (2), nl is an integer from1 to 30; n/ is an
nteger from1 to 30; Us is an integer from1l to 30;
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[Formula 3a-7}

wherein in the formula (3a-1) to formula (3a-9), n; is an integer from 0 to 10;
Rsz and Rj; are each independently any one selected from the group consisting
ol a hydrogen atom, an alky! group, a cycloalkyl group, a heterocycloalkyl group, an aryl
10 group, an aralkyl group, a heteroaryl group and a heteroaralkyl group; and
R37 and Rsg are each independently any one selected from the group consisting

of a hydrogen atom and an alkyl group having [ to 10 carbon atoms.

5. A method for producing the compound having a phenol substituent, the method

I3  comprising subjecting a compound represented by the following formula (4) and a
compound represented by the following formula (5) to an esterification reaction, and
thereby producing a compound represented by the following formula (2).

[Formula 4]



RI and R4 are each independently an aeid-di ssoci able functional group; 10
X1 is any one conpound selected fromthe group consisting of an aliphatic
conmpound, an aliphatic cyclic conpound, an aromatic conpound, an ether, an
al dehyde, a ketone, a carboxylic acid, an ester, an am de, an acid
anhydride, a halide and an al cohol; RoRB are each i ndependent|y any one
sel ected fromthe group consisting of 15a hydrogen atom a hal ogen atom a
car boxyl & @rga nitrite group, an al dehyde group, an epoxy group, an
al kyl group, 9el oal kyl group, a heterocycl oal kyl group, an aryl 56
group, an aral kyl group, a heteroaryl group and a heteroaral kyl group; and
R5 to R7 are eq@g”hqggﬁendently any one selected fromthe group consisting
of a hydrogen atom a hal ogen atom a carboxyl group, a hydroxyl group, a
nitrile group, .an al dehyde oup, an epoxy group, an al kyl group, a
cycl oal kyl gro eéteroc 5oalkyIC§group, an aryl group, an aral kyl
group, a heter Bry ggqu antl roa?alkyl group. 6. A resist
conposi ti ﬁ)co rls haV|ng t he phenol substituent have
represented by the féllomnng fofhv# Fi') and a photoacid generator:
[ Formula 1] 10 Ry

M1 ; 7R3

OR4

[Formula 2]

5 OFQ_; / Nz
wherein the formula (4), formula (5) and formula (2), ny is an integer from 1 o 30;
1y is an integer from 1 to 30;
ns s an integer from 1 to 30;
Ry and R4 are each independently an acid-dissociable functional group;
10 Xy is any one compound selected from the group consisting of an aliphatic
compound, an aliphatic cyclic compound, an aromatic compound, an ether, an aldehyde,
a ketone, a carboxylic acid, an ester, an amide, an acid anhydride, a halide and an
alcohol;
Rz and R; are each independently any one selected from the group consisting of
15 a hydrogen atom, a halogen atom, a carboxyl group, a nitrile group, an aldehyde group,

an epoxy group, an alkyl group, a cycloalkyl group, a heterocycloalkyl group, an aryl



wherein R2 and R3 each i ndependently represent any one selected fromthe
group consisting of a hydrogen atom a hal ogen atom a carboxyl group, a
nitrile group, an al dehyde group, an epoxy group, an al kyl group, a

cycl oal kyl group, a heterocycl oal kyl group, an aryl group, an aralkyl
group, a heteroaryl group and a het er od al kyl group; 15 R5 to R7 each

i nd dep 0t 8 SEL i I roup. consisting of a
hydr ogen Seal SERMESEbE ARG ELEH 581 L DOTOR IR T 0 or oup. o

nitrite group, an dehyde gr,ou an epoxy group, an alkyl group, a
cycl oal kyl grou@f“g&h%?8?%b®éﬂﬁgﬁ%§BWEW6WﬁF%éﬂ°gpfplﬁ%éﬁ%ﬂ’%ﬁb§ﬁ%¥kgq
group, a heteroaryl group and a heteroaral kyl group; 20nl is an integer
from1 tohYsHoseomsy hRpoamaioms agreboxak sroppoe pediaetdrgummn ribild ceiugsati abl e
functional group.

aldehyde group, an epoxy group, an alkyl group, a cycloalkyl group, a heterocycioalkyl

Wt

group, an aryl group, an aralkyt group, a heteroaryl group and a heteroaralkyl group.

6. A resist composition comprising the compound having the phenol substituent have
represented by the following formula (1), and a photoacid generator:

[Formuia 1]

10 ORq M2
wherein Ry and Rj; each independently represent any one selected from the group
consisting of a hydrogen atom, a halogen atom, a carboxyl group, a nitrile group, an
aldehyde group, an epoxy group, an alkyl group, a cycloalkyl group, a heterocycloalkyl
group, an aryl group, an aralkyl group, a heteroaryl group and a heteroaratkyl group;

15 Rs to Ry each independently represent any one selected from the group
consisting of a hydrogen atom, a halogen atom, a carboxyl group, a hydroxyl group, a
nitrile group, an aldehyde group, an epoxy group, an alky!l group, a cycloalkyl group, a
heterocycloalkyl group, an aryl group, an aralkyl group, a heteroaryl group and a
heteroaralkyl group;

20 ny is an integer from 1 to 30; and
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Ry and Ry are each independently an acid-dissociable functional group.



