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<l nvention 5 -The present invention relates to photoresi st
conmposi tions suitable for |ithography using a high energy radi at'i on

such as a far ultraviolet ray including exi gar r t heff®i ke, !
el ectron beam X-ray or radiated |ight, g gdq)g fomnt .an
I ngredi ent of the sane

10 conpositions. scri-ption of the

Rel ated Art . Recently, pattern formation on a quarter mcron

or der has been reqBHOTORBIEST nEPURAFIRLENS ntegrati on cz/a mﬁw
integrated circuits. Eximer |aser |ithography parti cul ar 1%%¥d
attention since it enabl es production of 64 MDRAMand256 MDRAM  As
.aresist suitable for a exiner - laser lithography process, a so-called
cheni c @ACKEROUND 0OF oBHEy FNVENTEPYsi st utilizing an acid catalyst 20
and a chem cal anplification effect is suggested. In a . resist film
made frRieddchdnitizaé Inpentiicerion type photoresist, the solubility
of irradiated portions in an al kal i ne devel oper changes by way of' a

reabti on usiTlgeapresent athwent ipnrarelpdies he cRhAGX 2S28Enerat ed from an
acid 25 generating agent in portions irradiated with a_radi ation.

By thi scompotsidrionsesuhitaide £oml Litbagmaphypesing a duABre8RIOY ves a
positive type or negative type pattern. I'n theproduction of

senm corndadtatiion eguabedscia clidrsultraviolet ray including eximer

laser and the like, electron beam, X-ray or radiated light,
a.n& to resins useful ag an ingredient of the same -

—
10 compositions.

This Sheet Has Been Re

i

Recently, pattern formation on a Quarter micron order

Description of the Related Art

has been required with increased high integration of

15 | integrated circuits. Eximer laser lithography
.particularly draws attention since it enables producti'on
of 64 MDRAM and 256 MDRAM. Asa resist suitable for a eximer
la'ser"lithography pi:ocess, a so-called chemical
amplification type photoresist utilizing an acid catalyst

20 and: a chemical amplification effect is suggested. I;x a
resist film made from a chemical amplification type
photoresist, the solubility of irradiatea porti‘ons in an
alkaline developer éhanges by way of a reaction using an
acid as a catalyst, which acid is generated from an acid

25 generating .agent in portions irradiated with a radiation.
By this reaction, the chemical amplification type
photoresist gives a positive type or negative type pattern.

In the product;i'On of semiconductor integrated c:ircuits ,
-1 -
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aphotoresist is required to have high transparency agai nst the

radi ati on used for irradiation. However, when | it hography is conducted
-on a substrate-having a 5 significantly high reflection ratio against the
radi at ed light, it may be necessary to decrease the transparency of

a photoresist to a certain degree in order to avoid unnecessary _
‘exposure of the photoresist to the reflected . light fromthe substrate.
In this phodokiphgaraphwnpsnesndugtedadhar LeWwsr sPLetrEeSwei ght i s
usual |y added to the resist. . However, when such a pignent conponent is
added, tHsumkly., a phofresiss isrequirad Feﬂaévte&lh%grfé@é.spar ncy
SUWARY COF THE | NVENTI ON 15 An object of the present inventign is to
provi de agedmst themradiatianr usedoker edrERdidpbnt i HOWRVET 1 Bs
transparency of the photoresist conposition but does not, gi ve adverse
affects 4 thegvaphyusl prepaduckedfonha subsprat® &asingodposition such
as sensitivity, resolution, 20 heat resistance, filmretention ratia,

appl iZabisligyifagantly prbgh aeftechion xatie, againsti teeargibiated st
conposition that is particularly excellent in its pattern formn
properti dsight, it mayhbeppengisanyehPoflerRASe thastyanypanrpey Pgr 25
att’ai ni ng such an object, and found that a specific resin can reduce
the trangpPoatpresistobpt Bveeybaiphfasgrespsin ordepnpes@MiO wi t hout

produci ng an adverse aff-ects on the properties of the positjve type
phot or esUANEERESARY pxpPosure of the photoresist to the reflected

light f:;."om the substrate. In this case, a pigment component
10 havinga lower molecularweight is usually added to the resist.

However, when such a pigment component is added, the basic

ability of the resist tends to decrease. ' ;
This Sheet Has Been Replaced -

MDA

16 An object of the present invention is to provide a raw

SUMMARY OF THE INVENTION

material for a phbtoresist composition which reduces
tranSpafency qf tﬁe photoreéist composition but does not
give adverse affects'to'thé varioué properties of the
photoresist coﬁposition such as sensitivity, résolution;
20 .héat;resistance, film retention_rétio,.applicability and
profile and, as a result, to provide a photoresist |
composition that is particularlf excellent in its pattern
forming properties. | |
The present inventors héve intehsively studied for
25 atﬁaining such an object, and found'that a specific resin
can reduce the transparency of a positive type photoresi_st
composition without producing an adverse affects on the

properties of the positive type photoresist composition.

-2 -
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present invention provides a photoresi st conposi tion which

conpri ses, as one conponent of the phot or esi st conposition, a resin
having a structural unit 5 represented by the following formula (I)
[err] wherein R err], Rerr] ad R err] each independently
represents a hydrogen aton1or an al kyl group: haV|ng 1 to 4 carbon
atons; R4 represents, a hydrogen atom an alk group having 1 to 4
carmm1%h%nﬁn@SQ#FaLEEQﬁRﬁQ% ﬂEV|Q?%_?83$(ﬁ9@Bie§ 10 and
Rlerr] represents a hydrogen atom al kyl group or aryl grqup, or
Rlerr] and FfeerPriesient oaavient ion fBERVAGeRgd mhcirFasiss '
heterocyclic; and R6 represents a hydrogen atom an al kyl group
havi ng @ompos idukdRnwhdels ComPELESS) @ESuprtmGagPonent ﬁft‘é]f@ car bon
atons or_ a hydroxyl group. 15 By including the resin having a
struct ubhpteyasist compgmitipRedabyesia RAVLRE @ BhIneturplotdyidsi st
transparency of the photoresist can be controlled and a photore5|st
comBosi ¥roR aRaitgdabredihedf pldnsident9ramlia (I) :having excel | ent
properties tﬁ oht gi ned. 20 This resin can be advant ageously

pr oduced

by the f QyLngcﬂimiﬂiéLfll\

l : This Sheet Has Been Repl
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O-C-C=C_
R* R

wherein R*, R? ad R? each independentlﬁr represents a hydrogen
atom or an alkyl group having 1 to 4 carbom atoms; R?

represents a hydrogen atom, an élkyl group having 1 to 4
carbon atoms or an alkoxy group having 1l to 4 carbon atoms

10 and R° represents a hydrogen atom, alkyl group or aryl group,
_br R* and R® join together to form a ring, which may be
heterocyclic; and R® represents a'hydrogen atom, an alkyl -
group having 1 to 4 carbon atoms, an alkoxy group having
1 to 4 carben atoms or a hydroxyl group.

15' By including the resin having a structural uqit
represented by the formula (I) intq a photoresist,
transparency of the photoresist can be controlled and a

- photoresist composition having a reduced transparency but
having excellent properties is obtained.

20 This resin can be advantageoﬁsly produced by
allowing polyvinylphenols having é structure represented

by the following formula (II):

al | owi ng pol Wi nyl phenol s having a structure represented
ructure represented
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Rlerr] and R err] are as defined above to react with the aci d hallde
represented by the following formula (I11): [err] wherein Rerr],
Rlerr] and Rlerr]. are as defined above, and X represents a hal ogen f or
esterifying a part of hydroxyl groups in the pol yvi nyl phenol s of formula
(rn). 15 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
.phot oresi s efe d to in the present invention is .a

radi ation- Slt e codting material which is used for formng a filmon
a substr g selectively irradiation (exposure) and

devel opne tdég f ma pattern, and gb ally 20 contains, as a binder, a
resi n componant i ng radi ati on- sensitive group, or contains, as a
bi nder, a\resin oneht and a radi ation-sensitive conmponent.
Phot or esi s\s are cﬁa ssified according to positive type resists in which
irradiated portions e dissolved in a devel oper and non- 25 irradi ated

porti onswaﬁgggéql Ga a Igmtgﬁangangrge% 'cYEfELH%% c?e ?gm sts in which

non-irra port’i ons are dissolv oper and irradiated
POrtions @reoact with an acid halide represented by the following

formula (IIXI):

Hs o This Sheet Has Been Rep

Savd . HII i

H}

wherein R?, R’ and R® are as defined above, and X represents
5§ a halogen
for esterifying a part of hydroxyl. groups im the

polyvinylphenols Qf formula (II).

DETAILED DESCRIPTIOﬁ OF THE PREFRRED EMBODIMENTS

| 10 The photorasist referred to in thé present invention
is a radiation-sensitive coating material which is used for
formiﬁg a film on a substrate and conducting seiectively
irradiation {exposure) and development to form a pattern,
‘and generally contains, asa binder, a resin component hav:.ng _

15 a radlation ~-sensitive group,.or contains, as a binder,-a
resin component and a radiation-senSitive component.
Photoresists are class1f1ed according to p051t1ve type'
resists in which 1rradiated portions are dlssolved in a
developer and non-irradiated portions remain as a pattern

20 and negative type resists in which non-irradiated portions .

are dissolved in a developer and irradiated portions are
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acrylic resin, a polyvinylphenol resin and the like haveThsSheet

Q)

a binder resin. Aresin having a structural uni t rep

formula (1) can -be applled to any 5 of such resists co ( Iak
resin, an acrylic resin, a pol yvi nyl phenol resin or ﬂ

particular aresin havi ng a structural unit of fornula (I) |s

ef f ect i ¥@rb@and ref@0h’£4 hipdt tBer. aNsPRLRMNY¥alksd Snewdlak £defhsal
anplification type photoresist, which contains an acid- 10 generati ng

agent and AEryNEeS v oh yid %&P}#Qﬁyqul@éhéyﬂes in afienehat ed ke BaNiE

aci d-generating agent in irradiated portions. In such a chem cal

anmpl i f 'Bééhoﬂxsié’d!’eas a bRRHLH 6Fk8in .2 heHds R Vhadiastd l@éf’ﬁé‘\:u‘:‘:‘&]ﬁ‘ of
formul a (1) can on occasion al so be used as a bi nder resin. 15 A

cheni cahnawplddprakibak da/ sy pt'EI%OES%&nﬁl&OPi fi Ben2be appPseA €YTRAENt and
an acid generating agent, and the acid generating agent generates an

aci-g i nofré@éheséssla%ta:eﬁ%amm@radﬁawwk ¢Rgli-onah-ARevadidi-swi | zedto
fromapattern. In a chem cal anplification type positive photoresist,

aci d 20 pgePetidihelbhBnbl 2E53ArLdrPOhbi PRedi SPAISAS Ll PLRS CRIYsin
heat treatnent (post exposure bake, sonetinmes abbrevi at ed as PEB),

whi ch ahh¥shd argfcwdm:alo%ﬁ 6f'ef6%§hﬂé O(1) ishefebeaIYe Fyk
re-produces an-acid to make the irradiated portions soluble in an

al kali . cotfrrollifgeriltal ¢ pRRlsd ¥ahé V\g”otﬂ’@ POSEhIePIehemdTast s are
classified according to (i) resists I ch conprise an al kal i -sol ubl e

resin camﬂmﬁica@ao&plﬂygengwﬂdlﬂeeﬂ%m whicBndon th 588! Bhi Qx4 dhi bitor
whi ch has a protecting group : .
10 generating agent and utilizes catalytic action of an acid
' generatea from the acid-generating agent in irradiated
portions. In such a chemical amplification type
‘ pho;dresist, a resin having a'structural.unit of formula
(IX) can on occasion also be used as a binder resin.

15 ' A chemical amplification type photoresist cpntains a
resin component and an acid generating aéent, and the acid
generating agent generates an acid in irradiated portions
ana catalyticactionof theacidisutilized to fromapattern.
Ina cfxemical amplification type positive photoresist, acid

20 generated in irradiated portions_disperses by subsequent
heat treapment'(post exposure bake, sometimes abbreviated
as PEé), which allows a protecting group pf the resin to
be'released:and.re—produces an acid to make the irradiated
portions soluble in an alkali.

25 Chémica]_. gmplification type positive photpresists. are
classified according.ﬁo (i) resists. which comprise an
alkali—soluble resin component, an acid generating ageﬁt

and a dissolution inhibitor which has a protecting group

—_ 5_
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i nhi biting alkali-solubility of the alkall-soluble r SI but alloms
the resin to be al kali-soluble after cleavage : group
by t-he action of an acid, and 5to (ii) resists mhl acid
generating agent and a resin conponent which: has group
cl eavabl e by the action of an acid, _and whi ch resin |tself

Lf?il“?lc@me webde Bict b e e lea' @‘a‘lnfs?:'atk and B ahpaie = ka'h'wi"é”?! on
conpr Z‘ésstdafqb@g?%ﬂteaﬁqé mlca k"’b"ﬂé&'aré?%ﬁﬁ?%é%eﬁ aahg%l%gte%ﬁiifd
Qi 11 B OR e n"e]@%‘t'f FR okt B0 S NahiaRrd Uike ARERR G qavase

rradi at e rtions erses b cross-ljnking agent to .
Lure gtﬂﬁdgﬁ ré£9F?ﬁ Rg 4Ty E&jéhe aﬁ&ﬁﬂﬁngg'?ﬂ QQﬂéﬂnl 3 °

anpl Lficatiop,ty hot or esi|i thus actin group, corresponding to
o b o GenEla) /PesRat hENAl comeri oS BRonp HheeR LA L Bgadehs Sha
action of a 20 Ilight and g erat S an acid, ﬁ%&? be sonetines appended to -
a side dhaFﬁﬁﬁnt?RFP8§?ﬁt which a%\?é@?ﬂt %EPa9§PHﬁnq}%ﬂVEP;F of
formul a I

type ?ﬁ%iaﬁﬁé P o SR Tea TR TARLRCHE LAFPLABLES has

"t Sel e?%%ﬂﬁa%{réa& EEPEE Sa7 s RS B e dheE i lEhe

alkali-sobyle Af etae\;ag'ee%%a%%eof S5 -HASEIREE pron s Yeblp 31"
10 the action of an acid.

A chemicél amplification type negative photoresist
, compriseé a resin component which is usuaily élkali—soluble,
an acid generating agent and a cross-1linking agenf. . Iﬁ this
_chemica}.émplification type negative photoresist, an acid

15 generated in irradiated portions disperses by PEB, acts on
across-linking agent to cure a binder resin in the irradiated
portions. in a chemical amplification type photoresist
thus gcting, a group corresponding to an acid generating
agent, namely a group which ié'cleaved by the action of a

2Qf lighﬁ and generates an acid, may be soﬂetimes appended to
a side chain of the resin.

A resin having a étructural unit of formula (I) is
particularly effective for a chemical amplification type
positive photoresist comprising'a resin component, which

25 has a protecting group cleavable by the actioh.of an acid
and that is itself insoluble or poorly soluble in an alkali
andb@comesalkali—éolubléaftercleaVageofsaidprotecting

group by the action of an acid.

- € a
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main resin is itself insoluble or poorly soI i n_an alkall and
beconmes al kal i -sol ubl e by the action of an a S dsuch a
resin can be obtained from 5-an alkali-soluble rﬂ henollc
skel et on by protecting at |east a part of the xyI groups

with a group having a dissolution inhibiting ability against

al kal i ne develgped,andehgRiotnal apleﬁla&ainéﬁ pd1 8@k ion photo@é‘ﬂ?hes of

such an al kali-solu ﬁe resin used 10 obtaining the marn resin include

' | ak I ,
novol ak IéshPaestsondo! ¥V hMPIAREIN' 83 T s B1E I9UOPERY PR Yo s ETNS

copol yners o V|ny pheno acrylic resin, nethacr

acryl oni t %‘?P&?iﬂy&n gt A ﬁec%{é&’ b 136 1’:{3&81ub1e b‘iﬁkﬁbcaé‘eiﬂn

mal ei ¢ an | sopropenyl phenol’, ‘styrene or a -nmethylstyrene,
copol ymro@faﬁs&eiapenvb@ﬂewmﬂé N such a%yla 33 e %%é‘ef‘fﬁ&h' fréﬁ\s' n,
~acrylonitrile, nethacrylate nmet hyl acryl ate el c ac

melei g an ammidgolﬁm@e%ﬂn[ﬁwir{etayba@ﬁ c SRGIHN KGN

vi nyl phenol and ‘i sopropenyl phenol, the positional relation
hydroxyl grguecH fdly dad| I‘é‘ésﬁr 9;%39'1: b@%‘i’fé’iﬁﬂén@%?%phydroifl "Qtoups

particularly restricted, althou p- vi nyl phenol
p- i sopr opga¥hrkenaluB R LA Akl RI Bl el 3kl fnnl’msceing abi fitgsagaxn%%
partially hydrogenated in order to I nprove helrr~transpare

Further, aa &hkﬂlﬂi@uﬂeégioﬁié&o%dzﬁelﬂbo%ﬁ?gb?. agmgzrg@yaﬁeaua

|ntroduced into a phenol nucleus . of Said al ka eresin wthin
the range whergxamples kaki stk i 4Y1chd M &1 abied reg.nt E%%Qa fo

al kal i -sof ubl e resins, polyvinylphenol resins, nanely a honopo fyner
of. 10 obtaining the main resin include novolak resins,
polyvinYlphénol resins, proisopropenylphenol resins,
copolymers of vinylphenol with acrylic resin, methacrylic
resin, acrylonitrile, methyl methacrylate, methyl acrylate,
maleic acid, maleic gnhydride, isopropenylphénol, styrene
| 15 or a-méthylstyrene, copolymer of isopropenylphencl with
_gcrylic resin, methacrylic resin, acrylonitxile, methyl
-methacrylate, methyl acrylate, maleic acid, maleice
anhydride, styrene or « -methylstyrene, and the like. In
vinylj;:hendl and isopropenylphenol, the pos_iti'onal relation
20 of a hydroxyl.group with a vinyl group or isopropeny]: group
is not pgrticularly restricted, although p-vinylphenol and
p—isopropenylphenol are generallﬁ preferable. These
resins may be partially hydrogenated in order to improve
their traﬁsparency. Furthex, an alkyl group and élkoxy
25 gfdup and the 1ike may be introduced into a phenol nucleus
of said alkali-soluble resin within the range where

alkali-solubility islmaintainedb' Of these alkali—solﬁble

resins, polyvinylphenol resins, namely a homopolymer of

-7 -
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preferably used. The protecting group to be s

hydr ogen aton1napheno||chydroxylgroup|nthealkall-s ea e&wn&wled '
whi chhasdi ssol uti oni nhi bi ti ngabilityagai nstanal kal i ne HF“H dis
unst abl e agai nst an acid, can be sel ected fron1kno

protecting groups. Exanples thereof i ncl ude tert- butoxycarbonyl and

et ho YRS BT DY 5 capo i fREONE Ly arauie 163 8 Jegbioxyel -
1- |sobut gkgx?% %ap§t§§¥§$§ggb%% pgg%yloxyethyl 1-

cycl opent’y oXye cyclohexyldxyethyl -
I %?L‘ZLSE?ﬁLWLsnémffctfﬁt FREDD tREH Bl 1 MR hvaropen

e A B P AE %lkéh-gyorlaw,eresm. ,
5 et ndyt Sristy ke a5 BBy P M 0160 4t 11 eag%ﬁqlsp%spec% R34 0%ups,
L a1 KOXy 2o roLp S ARG, RUKLEUYL Yaga inght SELELANE. cThouLallocalco

hydr oxyl groups ecting groub unst agalné% an

act 4 L0, 1 2kBn RASAPH! Gaxs ou@@%B%@c@{ﬁ%?&zj&pﬁﬁ F e AnbIRE WhELREE

(protectlng T od ron ra

ggnpr|5|ngggﬁ?ggg?éﬁ%mgﬂgh#ydggé§%§§¥§%%r exi¥§§8%gﬁﬁfﬁbﬁ&l Et%%%fe by
the acti on qf; jadhpit fyANGrbled Sukh 493U Exyethyl, L-methoxyethyl,

10 1-propoxyethyl, l-iscopropoxyethyl, l-tert-butoxyethyl,
.l-isobutoxyethyl, 1—butoxye£hyl, 1-pentyloxyethyl, 1-
cyclopentyloxyethyl, l-hexyloxyethyl, 1-
cyclohexyloxyethyl, l~heptyloxyethyl, 1~
-cycloheptyloxyethyl, - 1-ethoxypropyl, l-methoxypropyl and

16 1-methoxy-1l-methylethyl, 2-residues of cyclic saturated
ethers such as tetrahydro-z-pyranyl; 6-
methoxytetrahydro-2-pyranyl, 6-ethoxytetrahydro-2-
pyranyl, tetrahydro-2-furyl, S—methoxytetrahYdro—2—furyll
and é;ethoxytetrahydro—z-fuiylL an&$fhe like. Of these

2O protecting groups, l-alkoxyalkyl gioups are particularly
preferable. The ratio of hydroxyllgroups sﬁbstituted by a
‘protecting grc_:up unstable against an acid to totai phenolic
: hYdroxyi gfoups in the alkali-soluble resin (prctecﬁing'
group introduction ratio) is preferably from 10 to SD%;

25 Ih a chemical amplificatibn type positive photoresist
comprisiﬁg a resin component which has a protecting éroup
cleavable by the action of an acid and itself is insoluble

. or poorly.sqluble in an alkali and becomes alkali-soluble

- 8 -



R0 AS 16:861 (10 BONAEDSSNE BURKENSHAR FROM; S€ JWRELES) §Qu i - soluble  R:815 P 44/80
_ after cleavage of said protecting group by the action of
aC| d, it is preferable that whole or at |east a part ThisSheetHasB ced
conponent "t hereof is a polyvinylphenol resin in whi Chol I ei
hydroxyl groups are partially protected with a 5 gr
di ssolution inhibiting ability against an al kal i ne developer an
unst abl e agai nst an acid. . Particul arly preferable are polyvinyl phenol
resi ns iaf y@rcileavagehefolsiad dyBrok@ctgingpar o R t FRR poiinRceéd by a
1-al koxyal kyl group or 2-residue of a cyclic saturated ether, 10
particulam|aeid, 146t Aexprefergbdepthat whole prpast dreasbta @apbseEi on of
t he present invention conprises a resin having a structural unit of
fornul a X¢$in componsnt ddrereaftisfa welyesny lphewebmes inninhwhichnul a
(I'), each of Rerr], Rerr] and Rlerr] represents a hydrogen atomor an 15
al kyl- grpinlpnba.\iimdiﬁdrgxéflcagmyat@m padtpedflar aprgtected wytthogen at om
or net hyl group. i's particularly referable that Rlerr] ad Rerr]
repr §serqraupyw&dg@n hasndisgoRutipn lnhlgémm@mblélmmémjematomr
met hyl group considering the availability of the raw materials. 20
Rl err] ialkpding developarmadenns tabldr againgtoranaacid. al kyl group
having 1 to 4 carbon atons or an al koxy group having 1 to 4 carbon
atons. Raetdcylarhe ooeferallsy an:@opeiafmzslylpheaoﬁyueegsxs atnowhlgrbkyl
group or aryl —group. Alternatively, err]]dand Rlerr] join together
to for mebened.ighhydresyia/gpeunss arrteastially PrRotiected byraula (1)
represents a hydro atom an al kyl group having 1 to 4 carbon atons,
an al kox}-alkov@g}syﬂaﬁvmgmora-xw@uﬁ of encyeils wnume@e@mr Mhen

10 particularly, a l-ethoxyethyl group.

A photoresist composition of the present inv‘ention
comprisee a resin having a structural unit of formula (I)
as at least part of t.he resin components. In the formula
(Z), each of R*, R? and R3.rep'resents a hydrogen atom or.f' ‘an

15 al]f_;y_l groui;) having 1 to 4 carbon atoms, and preferably a
.hydrogen atom or methyl group. It is.particula.rly R

| preferable that R! ad R? represent a hydrogen atom and R?
repres_-.ents a hydrogen atom or methyl group ceonsidering the
.a_vailability of the raw materials,

20 .. R* in the formula (I) represents a hydrogen atom, an
alkyi group having 1 to 4 carbon atoms or.an alkoxy group
having 1 i:o 4 carbon atoms. R® in the formula (I) represents
a hydrogen atom, alkyl groﬁp oxr aryl group. Altermnatively,

-.R‘ and R> join together to forin a ring. The ring may be

25 "heterocyelic. R‘ in the formula (T). represents a hydrogen
atom, an alkyl group hav:u.ng 1l to 4 carbon atoms, an alkoxy
group hav1ng 1 to 4 carbon atoms or a hydroxyl group. When

RYis an alkyl group, the number of carbon atoms thereof may

- 9 -
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be from1 - 20 or nore, but, in general, it is from1 to.
Exarrpl es of aryl represent ed by R[err] i ncl udes phenyIThaﬁueetHasBeen hcte&
whi ch may be optionally substituted with an al kyl 1 to 4
carbon atons, an al koxy havi ng about 5 1to 4 car bon -
group and the I|ike. Wien R err] and R err] JOIn oge er form
aring (i.e. that contains the 2 carbon atons that originally bond to
each be of r&pelr |- @0l &Rremolrs, tinet;edul tgegeradg ikt typi Caldny T to
5- menber ed ring or 6-nmenbered ring but may_be a larger ring. Wen
the 10 4. ngEst=mplest eifoamyily,r¢prekendrad dvwnRT noholiedeisn phieny 1 ngnd
~may be an oxygen atom a sulfur atomand the |ike. Exanples of such
ring inchishehpdnehiel meay Yereptiongllhisapghshétuted mindarai relkid.
Theseri ngsmaybeopti onal | ysubsti t ut ed with a substituent, and exanpl es
of such &swbagi abeondt 1I5toi dclaaieban altoms gr anp Aldkoxy ﬁavd.n!g cEivoak
atons, an al koxy group having 1 to 4 carbon atons, hydroxyl group and
the 5 1ike. 4 carbon aBegas dilngdRpawl] gndufy emd,tht ldky.eferabl e that
they join together to formaring. It is also preferablethat R err]
20 represent siehyRf cged REofwinl kpredtoep vo Abkexy grimp @nde. thaR
represents an aryl group. It is particularly preferable that Rerr]
and R] erréontaidnisogeide? taxom atbmszesteati ogigimalllyabond toi egechand
that R-err] has a structural unit, such as an aryl, havi ng a doubl e
bond conjefRband RHe cheoresalbdngmime iQStwpmdarlriyt lee Sf-orembareld .
Exanpl es of the particularly preferabl e case incl ude: )
' ring or 6-membered ring but may be a larger ring. When the

10 ring is a hetero ring, the hetero atom included in the ring
may be an oxygen atom, a sulfur atom and the like. Examples
of such ring include a benzene ring, fefan ring, thiop_hene
ring and the like. These rings may be optionally substituted |

_ with a substituent, and examples of such a substituent
- 18 include an alkyl group having 1 to 4 carbon atoms, an alkoxy
| group having 1 to 4 carbon atoms, hydroxyl group and the
like.
R_egard’ing R‘f and R, it is preferable. that they join
together to form a ring. It is al;o' preferable that R*

20 represents a hydrogen aton't,. alkyl group or alkoxy group and
R® represents an aryl group. It is particularxly preferable
that R* and R® join together.to form a benzene ring or a fura;i
_ring; and tha(t R® has a sEructural unit, such as an aryl,

- having a double bond conjugated to the cai‘bon-eérbon double

25 Bond in the formula (I). |

‘Examples of the partlcularly preferable case include:

a resin havinga structural unit represented by the following .

formula (Xa):

- 10 -
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(la): 11 [err] wher ei n
Rlerr], Rerr], Rerr] and Rlerr] are as defined above, and Rerr], Rerr],
Rlerr] and R err] each independently represent a hydrogen atom an - .
al kyl group having 1 to 4 carbon atons, anal koxy group having l1to4
carbon atons or a hydroxyl group; 5 resin having a structural unit
represent ed 3f ol | owi ng formula (Ib): [err] '
wherein R T err], Rerr] "Rerr] are as defined above, and R err]
and represents a hydrogen atom an al kyl

a

‘group havi car bo at qs n al koxy group havi ng ThisShectlHds Besh Re 5daam
atons or a R% da?
ar esi nhavi gast r pr t edbyt hef ol | owi ng
[err] -
R14 H13

whérein R', R?, R? and R® are as defined above, and R, R!?,
R} and R!* each independently represent a hydrogen atom, an
alkyl group ha-ving l to 4 carbon atoms, an alkoxy group having
1 to 4 carbon atoms or a hydroxyl group; |

B8 resin having a structural unit represented by the following

fomula (Ib)

T \

2
o-8—. .
O R22 .'

wherein R, R?,'R? and R® are as defined above, and R*!' and
R?? each independently represents a hydrogen atom, an alkyl
group having 1 to 4 carbon atoms, an alkoxy group having

.10 1 to 4 carbon atoms or a hydroxyl group; and

a re51n having a structural unit represented by the following

formula (Ic): .

1 3 '

/4 3 S\
C—C

2 |
@ ('? R36 F{"“ R32 | (o)

O- c-c=c R

- 11 -
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Rerr], Rerr], Rlerr], Rerr] and R err] each independently _
represents a hydrogen atom an al kyl group having 1 to 4 carbon atons,
an al koxy group having 1 to 4 carbon atons or hydroxyl group, and R36
5 represents a hydrogen atomor an al kyl group having 1 to 4 carbon
at ons. A resin having a structural unit represented by the -
formula (1) cgn,bg ob;aiqu, for, exanpl e, by, polynerizing 3107 _ 32

copol ynatier @gnaRst yRen®R cansbddarepras drkingd ppever0and R ow Ry for nul a
(rv): Jerr] 3 wherein Rlerr], Rerr], Rerr], Rerr], Rerr]
and R e®T.RY apd®ifienghinieprendenyly riepredenss a&EHIIRRA Y on,

t he product is substantially only conposed of repetitions of

struct uram alkylugrenn debedt bdtpydt aaThema tORs)  anRdkAeFERYBne 15
conponent of a photoresist conposition, a copolyner contai njng the

st ruct urksavingt & représeatPy2tanst @miadroxyl |growPan 3@kt of from
about 1 to 30 nol % of the total - structural wunits of t-he copolyner is
pref Br abtepresents a hydsagen satost eralamnpliwlo geoeBnbaviaw ik the 20
copol yner, those having a group unstable against an acid as descri bed
above cah terimsd.aEemspl es t hereof include: units represented by the
following formula (V):

A resin having a structural unit represented by the
formula (I) can be obtained, for example, by polymerizing

or copolymerizing a. styrene compound represented by the

10 following formula:-(IV):

$1 E{s | B ' . This Sheet Has Been Replaced

g‘% a [HEAWT
0O 6 .

- o-c'i-g:c:; | | o

wheréin R*, R?, R?, R*, R’ and R® are as defined above.
In the case of homopolymerizatioh, the product is
substanéially onl& composed of rep;titions of structural
units.represented by the formula (I). When used as one
15 component of a photoresist composition, a.copolymér
céntaining the structural units represented by the formula
(I) in an amount of from about 1 to 30 mol% Sf the total
structural units of the copolymer is preferable. '
As other structural ﬁﬁits-to be contained in the
20 gopolymeyﬁﬂyﬁose'having'a gioup unstable against an acid
‘as desdribed above can be used. Examples thereof inclﬁde:

units represented by the following formula (V):

_12—
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| ndependently represents a hydrogen atomor an al kyl group having 1 to
4 carbon atons, Rerr] represents an al kyl group having 1 to 4 carbon
at ons, R[err] represents an al kyl group or a cycloal kyl group, or R45
5 and Rlerr] join together to forman al kyl ene chain, which thereby

forms a ring with the -C [err] nmoiety that connects Rerr] and R[err],

and wherein | ene chain form.ng said ring may be optionatty
iiih al al koxy group;

substi tued units derived frqmsghggyﬁaggg ced
mula (VI): [err]
Rl err] .each in ependently represents Jlll w
err]

‘represent
4 ng
catom or ar§ al y? pup having 1t (lv)z at ons
e

‘Rerr], R
>-substitutfed coneg dsR reof; a the Aphotoresrst
gcorrposrtlo conpri's g_ rési 4goftaining 15 a unit having a group

unstabl e aggi nst an asf a unit represented by the formula
(V), togethdr with an R45a0|d gfnerating agent cones to act on a positive
type resist. Such a unit is preferably contained in the resin in an

amount  yn ofe 2RO 10R¥D, % ANPRMGddh [ DRabpeBdenE Y keptadbkih
a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, -
R‘5 represents an alkyl group havirrg 1 to 4 carbon 'atoms,
R% represents an alkyl group or a cyclo'ﬁif&l group, or R%
5 and R4S join together to forman alkylene chain, which thereby
forms a ring with the -C(R*Y) -6— moiety that connects R*® and
RS, ‘and wherein the alkylene chain forming said ring may
be 0pt10nally subst:.tued with an alkoxy group;

units derived from v:.nylphenols represented by the following

"10 formula (VI):
R R53
?

R52 Q (Vi)

wherein R, Rs2 and R’”‘El ~each J.ndependently represents a

hydrogen atom or an alkyl group having 1 to 4 carbon atoms

or a -~ OFr ﬂ-substituted-ccrmpounds thereof; and the like.

Aphotoresist composition comprising a resincontaining

15 a unit having a group unstable against an acid, such as a
uqit represented by the formula (V}, together with an

-acid-generating agent comes to act on apositive type resist.

Such a uhi’c is preferably contained in the resin in an amount

of about 10 to 50%. When R% in the formula (V) is an alkyl

ape

- 13 -
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nore, -however, generally, it is 1 to about. 4. Wen "R46 in the formula
(V) is a cycloal kyl group, exanples thereof i ncl ude cycl opentyl, .
cyel-ohexyl, cycloheptyl and the |ike. 5 Wen Rerr] and Rerr] in the
formula (V) join together to form an - al kyl ene chai n, exanpl es thereof
I ncl ude trinmethyl ene and - teetranethyl ene, respectively formng a
- tetrahydrof uran ring or a tetrahydropyran ring together with the
carbon at@weup, the vmumgem[ @ |carbeanasonmdthaseoly aay #onfremi ch
Rlerr] is 10 bonded, and branched al kyl ene chai ns havi nQL about 4 to 10
carbon atdfisor Mexe KpbWeYeshaigeneraddy ihelpoilnitfy aboutt dget Waerof
Rl err] and err] may be optionally substituted by an al koxy group
‘havi ng 1 RY dncthedioxmuia (VthHse apcAoalkyl greupogxamplescthekeof 15
Resins having a structural unit of farmula (V) and/or a structural
unit of fdnclhald dyclogentarl wicvebobexydt,ucatclohepuyilt anfl thenliike(.l)
can be obtai ned by copolé/mari zing a styrene conpound of fornula (1V)
and a &t ywWhea &fpanddR‘® in rdpe dbermedaby Vihg diot |tvgeghear ol £ofw lgn
and/or a styrene 20 conpound represented by the followng fornmula (VII1):
[‘err] alkylene chain, examples thereof include trimethylene and

;:eetramethylene, respectively forming a tetrahyd_rofﬁran
ring or a tetrahydropyran ring together with the carbon atom
to which R*® is bonded and the oxygen atom to which R*® is
10 . bonded, and branched alkylene chains having about 4 to 10
carbon atoms. The alkyléné chain formed by the joining
together of R** and R'¢ may be optionally substituted by an
alkoxy group having 1 to 4 carbon atoms suéh as methoxy,
ethoxy and the like. |
15 - Resing having a struc’ctiral unit of formula (V) and/or
a stru'cturallunit of formula (VI) together with a structural
unit of formula- (I) can' be obtained by'coPo_lymefizing a
styrene compound of formula (IV) and a styrene compound
repregented by the following formula (VIXI) and/or a styrene

20 compound represented by the following formula {(VIII):

cet Has Been Replaced

il

- 14 -
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above. Alternatively, the resins can al so be produced by

react i ngpol yvi nyl phenol s having a structure of formula (I1) 5 wth an
acid halide of formula (I11). and, if necessary, further reacting
the product with an unsaturated ether conpound represented by the
following formula (1X): [err] wherein R err] and R err]
-are as defjmed bove, R err] and R err] each i ndependent | y
Irepresent rogen atom or an al kyl group 10 having 1 to 3 carbon

atons, pr, V|g
‘1S from fo

al kyl ene R,

that the total amount of carbon atons in both groups
, or, Rerr] and Rlerr] join together to-forman
i ch y be (Vi) optionally substituted with an al koxy

gr oup: . hod i s advantageous in general. 15 By
'reacting the resi s' Lﬁ@d by reacting pol yvi nyI phenol s having a
st Eucture of fo _(CBI") .an acid halide of formula
(III) with an unsatgy4@t ed ether conmpound of formula (IX), a resin
‘havi‘ng a structural unlt represented by the fol Ivowi—ﬁg——f—%ml—a_@la);‘
:[er r_] h .ﬁ51 R53 R~~45/. _ ' ThlsSheetHasBeenRe
SR |f - - lIIIIIIHIIIIHHIIIHIII
ﬁ;; (Vi)

_ wliiz-ere:'i.n R%, r%2, gA3, R, R15, R%8, RS, R*2 and R%® are as defined
- above. ‘ |
: Alternatively, the resin_s can also be produced by
reacting polyvinylphenols having a structure of foxmula (II)
5 with an acid halide of formula (III). and, if _necéssary,
further reacting the product with an unsaturated ether
compound represented by the following formula (IX):
. R% |
i Ri-c=C-O-RY®  (K)
' . R47 '
" wherein R4 and R'® are as defined above, RY’ and R?® each
.inc'iependentv:ly_. represents a hydrogen atom or an alkyl group
‘ 10 having 1 to 3 carbon_'atoms, provided that the total amount
of carbon atoms in both groups is from 1 tb 3, or, R*® and
RY join togethér to form an alkylene chain which may be
oﬁptionaliy s_ubstitut_ed with'.an"alkqu grbup. |
This method is advantageous in general..
15 | By reacting the resins produced by reacting

polyvinylphenols having a structure of formula (IT) with

-15"-
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above, in 5 addition-to structural units represented by the fornul ae.

(1) and (I11) is obtained. In the formula (11), the position of
a hydroxyl group on the benzene ring is not particularly restricted,
al hough It is generally in the p-position. Typical exanples of a

10 pol yvinyl phenol represented by the fornmula (Il) include

pol yvi nyl phenol and pol yi sopropenyl phenol . O acid halides

repr esenaed anid Healddeulcf (faxpula (IIIkpetthi enedifnearakeceSther
obtaining a unit of fornula (la) include benzoyl chloride, 2-, 3- or
4- et hy| cemgoyknd of5f oximudka dETX P, , axegin bavtin@enzpyruckugg andt 3.
or - 4-butyl benzoyl chloride, 2-, 3- or 4-anisoyl chloride, 2-,

3- or 4- t ertegare septted dyy chher ifdd, 1 @wdng formulas(Va) - 3, 4-or

3, 5-di net hyl beizo I:ihl oride,2,3-,2, 4-, 2,5-,2,6-, 3, 4-or E

3, 5-di et hyl fdR oyﬁ | ori de, 2,4-, 2,5-, 2,6-, 20 3,4- or

3, 5-di -tert) bt oxybenzoyl ' 2,3-, 2,4-, 262634 —6F
3, 5-di net . 4- 2,3,5-, 2,3,6:..2 -

2,4,6- or B,4RQ chloride and the |TREhc HashemBepaced
exanpl es of the R (Va) Hu Hml Il
for -obtainkng a u 7Y (I'b) include 2-furoyl

3- net hyl - 2-¥ ur oyl cHPor§ d'eQ‘Sﬁeth 2- furoyl chl oride, 3-nethoxy-2-
furoyl chloN de, 3-ethox$s2- fur chloride, 4-nethyl-2- furoyl
chloride, 4-ethyl-2- furoyl ~ 5 chloride, 4-nethoxy-2- furoyl chloride,

Lo Gaeblilns, w2, SRERTALE, TREN k¥ a g gRiGH Soan a2
chl or e 295410 18- 5 REF LS YATLL S GhrLRRAKANBY 188 formulae.
(I} and (II) is 6btained.
In the formula (IT), the position of a hydroxyl group
on the benzene ring is not particularly restricted, alhough
it is generally in the p-position. Typical examples of a
10 bolyvinylphengl repres_ented by the formula (II) include
po.lyvinylphenol ‘and polyisopropenylphenol .
O0f acid halides represented by the formula (III),
specific examples thereof for obtaining a unit of formula
(Ia) include benzoyl chloxride, 2-, 3- or 4-methylbenzoyl
15 chloride, 2-',.3_-- or 4-ethylbenzoyl chloride, 2-, 3- or
4-but;ylbenzoyl chloride, 2-, 3- or 4-~anisoyl chloride, 2-,
3- ox 4-tert~butoxybenzoyl chloride, 2,3-, 2,4-, 2,5-, 2,6~,
3,4- or 3, 5-dimethylbenzoyl chloride, 2,3~, 2,4-, 2,5~, 2,6-,
3,4~-0r3, 5—dieth¥l_benz-oyl, chloride, 2,3-, 2,4-, 2,5~, 2,6-, N
20 3,4- or. 3,5-di-tert~butoxybenzoyl chloride, 2,3-, 2,4-,
2,5-, 2,6~-, 3,4- or 3, S-dimethoxybenzéyl chloride, 2,3, 4-,
2,3,5-, 2,3,6-, 2,4,5-, 2,4,6- or 3,4,6-trimethylbenzoyl

chloride and the like. Specific examples of the acidhalides

- 18 -
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[err]-nmethyl ci nnanoyl chl oride, nethyl-trans- ngno chlorlde

nmet hyl - ci s-ci nnamoyl chloride, [err] - nethoxyc

met hoxy-trans- ci nnanoyl chl oride, nethoxy-cis-ci 2-
met hyl ci nnanoyl chl oride, 2-nethoxyci nnamoyl chl ori de,

chl oride, 3-nethoxyci nnanoyl chloride 4- nethyIC|nnanDyI chlorlde
4- met hoxyci nnanoy| chl oride and uro¥ harj des
such as Boxuodhfttainisg geurndt of tln@t lﬁylmsﬂf%rb;b)chml%e uroyl

2-ethyl-3-furoyl chloride, 2- 20 nethoxy-3-furoyl _chloride

2- et hoxyeblomide , cArsa ey l-2- fu&%é%h?h@—m\ﬁ%yﬁcﬁlt&lﬂd'e?- furoyl
4-ethyl -3-furoyl chloride, 4- et hoxy- 3-fyroyl _chlori.de,

4- et hoxychlanife , chrBetaOxy~2- @myﬁwhéoﬁrmd IRy -2- furoyl
5-ethyl -3-furoyl chloride, nethoxy 3-furoyl chloride and

5- ethoxyCQ¥QFh@P:cm7ﬂﬁEh¥1 25 ﬁm%ﬁm nE8HGHIE » hdreddy kuén furoyvl

2- t hi ophenecar boxyl chl ori de_and 3-thi ophenecarbonyl chloride, and the
|i ke &anchloridsgs Hemeddwxag-an feravdarhderdde he4'f%’1'= H'@"T flrroyl

An acid halide of the formula (l111) is_used in an anou '
necessar gl r idaveimetewd -dm tfwrovédr elrloxide, S- et%whs?rt@ﬂﬂgyl
pol yvi nyl phenols into a unit of the fornula (I'). For exanple, when 1
to 30 mlmloﬁrhsier.oiymegrm 2 furoylpébﬁﬂlﬁ'isﬂ?)heﬁﬁ§hp§ﬂ‘@'beﬁmﬁ0brted
to a unit of formula é)ksﬁan acid halide is used in an amount of 0.01
to 0.3 chlogidepandhbeddks i gfingchiic exampd ashohyheagidhalides
pol yvi nyl phenaq] s. €e0|f|c exanpl es of _unsaturated ether
compound£o¥ obtaining a unit of the formula {I¢) include cinnamic

10 chloride, a-~methylcinnamoyl chloride, methyl-trans-
cinnamoyl chloride, methyl-cis-cinnamoyl chloride, « -
methoxycinnamoyl chloride, methoxy~trans~cinnamoyl
chloride, methoxy-cis-cinnamoyl chloride, 2-

‘methylcinnamoyl chloride, 2-methoxycinnamoyl chldride,

18 - 3~-cinnamoyl chloride, 3-methoxycinnamoyl chloride, 4-
methylcinnamoyl'chloridé; 4-methoxycinnamoyl chloride;én&:
the like. |

3=Furoyl harides such as 3-furoyl chloride, 2~
methyl-3-furoyl chloride, 2-ethyl-3-furodoyl chloride, 2-

20 methoxy-3-furoyl chloride, 2-ethoxy-3-furoyl chloride,
4-methy}-3—furoyl c¢hloride, 4-ethyl-3-furoyl chloride,
4—methoxy—3-furoYl chloride, 4-ethoxy~3-furoyl chloride,
5—methyl-3—furoyl ¢hloride, 5-ethyl-3-furoyl chloride,
S-methoxy-3-furoyl chloride and 5-ethoxy-3~furoyl chloride,

. 25 thiophenecarbonyl halides such as 2-thiophenecarboxyl
chloride and 3-thiophenecarbonyl chloride, and the like can

also be used as an acid halide of the formula (III).

An acid halide of the formula (I1I) is used in an amount

-17...
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et her, n-propylvinyl ether, isopropylvinyl et her, n-butylvinyl ether,
i sobutylvinyl ether, tert- butyl vi nyl ether, sec- s Be ce

n- pentyl vi nyl . ether, cyclopentylvinyl ether, n-hexy ﬂ [
cycl ohexyl vinyl ether, ethyl 1-propenyl ether, nethyl 15

et her, nethylisopropenyl ether, ethyl 2- nmet hyl - 1- propenyl et her,

2, 3-di hydrofuran, . 3, 4-di hydro- |, 2Hpyran, 3, 4-di hydro-2- et hyl furan,

3, 4- di hydrecessary Lot RORrertdpgathss woirhpd LoreedaxytBH pyran and

t he , like., 20 When an_unsaturated ether conpound represented by

t he copshlitating pelyasicpylphenqls y5880 @ arhkoaft the Lfermpla

for converting the unit of fornula (11) constituting ol yvi nyl phenol s
into a. uhld -of Fore examzl g, (When foto 30 m@&ﬁn‘pfe,ym:mg g508DSnBIs of
hydroxyl groups in 25 polyvinylphenols are to be converted to a unit of
fornul a Pelyvinmylrhsnediserizokpoled danvierdeidh th anvmit off ofarmplm 5
equi val ent, or slightly nore, based on_the hydroxyl groups in

pol yvibnyl pRdnolan acid halide is usmdciRoAToRBILDE] ﬂyflp thehbl Eownidt.3 an
acid halide can be conducted by dissal ving pol yvi nyl phenols in a

sui tabl e equivgsierhy aFdSddahlynepser hpseddoRahyvde wiyl ogrenes( 1in )

in the presence of a basic catal yst. 5 Exanpl es of solvents used in
this reacPPdyvirylghenols gl ycol nono- or di-ether esters such as

et hyl cel | osol ve . _acetate, methylcellosolve acetate, propylene_glycol
: Specific examples of unsaturated ether compounds

répreseﬁted by the ﬁormula (IX) include éthylvinyl ether,

10 methylvinyl ether, ﬁ~propy1vinyl ether, isopropylvinyl
ether,_n—butylvinyl ether, isobutylvinyl ether, tert-
butylvin&l ether, sec—butylfinyl ether, n-pentylvinyl
ether, cyclopentylvinyl ether, n-hexylvinyl ether,
c¢yclohexylvinyl ether, ethyl l-propenyl ether, methyl

15 1-propenyl ether, methylisopropenyl ethef, ethyl'z—

\ methyl-1l-propenyl ether, 2,3-dihydrofuran, 3,4-dihydro-
2Hpyran, 3,4-~dihydro-2-methylfuran, 3,4-dihydro-2-
methoxy-zﬂ—pyran, 3,4hdihydro?2—ethoxy—ZH-pyran and the
like. ' |

20 Wheh an unsaturated ether compound represented by the
formula (IX) is reacted;_it is used in an amount necessary
for converting the unit of formula (II) constituting
polyvinylphenols into a unit of the formula.(Va).' For
example, when 10 to 50 mol%® of hydroxyl groups in |

- '25 polyvinylphenols are to be converted to a unit of formula
(va), an ether compound is used in an amount 5f'0.1 to 0.5
equivalen;, or slightlﬁ'more, based on the hydroxyl grbups

" -in polyvinylphenols.

- 18 -
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di ethers such as ethylcellosolve, 10 nethylcellosolve, p

r opyl ene P&h
nononet hyl- et her, propyl ene gl ycol nonoethyl ether h S 2
gl ycol di ret hyl ether, ethers such as diethyl ether, | | “
tetrahydrofuran, 1, 4-dioxane, 1, 3-dioxol ane and diis

esters such as nethyl acetate, ethyl 15 acetate, butyl acetate, isobutyl
acetate, ethyl lactate, et hyl pyruvate, nethyl propionate and et hyl
propi onate, ~Reagtigmes s polyvinvdphirnols: Mithian agidohalidacpdBnone,
cycl ohexanone and net hyl isobutyl ketone, aromatic hydr ocar pons_such
as. xyl endangonduedrd bnddissoilviag polyvintinkanols dded istitrhisunt
of about from1l to 100 tines by wei ght based on the anmount of

pol yvi nyl phivens, angdyvaddingethergto @t meid halide pliafgirsyalae { BEIdasic
catal yst include primary am nes . such as.hexyl am ne, heptyl am ne,

octyl ani nbn hbey Ipresencedf wchagicnecattalyske, 2-, 3- or

4- et hyl ani li ne, 4- nitroaniline, 1-naphtylam ne and 2-napht hyl am ne;
seconBary ani nésaspdiessofi Bedyenhheusadpdft yEakengeaction Amgdudene,

di heptyl am ne, dioctyl am ne, dinonylam ne,

.20 W iFeplamend -NoFetdi/t aRhernes tr e sgiale asdethylapbheapiyg ne:
tertiary am.nes such as triethyl am ne, trimethylam ne, tripropylam ne,
tributyl aaeesate, merhydngllosatve @aerkgrar Rropyieas ghyirad, 5
trioctylam ne, trinonylamne, tridecylam ne, met hyl di but yl am ne,

net hyl di pepnematEel ethemmaaetatReARdPEEPYHERS | LY FA lomaye afhyel

ether acetate, diethers such as ethylcellbsolve,

10 methylcellosolve, propylene glycol ﬁonomethyl ether,
propylene glycol monoethyl ether and diethylene glycol
dimethyl.ether, ethers such as diethyl ether,.
tetrahydrofuran, 1,4-dioxane, 1l,3-dioxolane and
.diisopropyl ether, esters such as methyl acetate, ethyl

16 acetate, butyl acetate, isobutyl acetate, ethyl lactate,
ethyl pyruvate, methyl propionate and ethyl propionaté,

_ ketqnes such as acetone, methyl ethyl ketone, 2-heptanone,
éyclohexanone and methyl isobutyl ketone, aromatic
hydrocarbons such as xylene and - toluene, and the like. A

20 solvent is used in an amount of abouﬁ from 1 to 100 times
by weight based on the amount of polyvinylphenols, raw
material resin.

Eﬁaﬁples of the basic catalyst include primary amines
such.as hexylamine, heptylémine, octylamine, nonylamine,

25 decylamine; aniline, 2—,.3-_or 4—methylaniline; 4~
nitroaniline, 1—naphty1amiﬁe and 25naphthylamine;
secondary amines such as dibutylamine, dipentylamine,

dihexylamine, diheptylamine; dioctylamine, dinonylamine,

- 19 -
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by t RURKTNSHAR FROMuSCRHYTELEC CO et hyl di nonyl afiAt® P
Mﬁ??yb%?@%@yﬂ%&%@%ﬁyl di butylam ne, 10 ethyl di pentyl am ne,

et hyl di hexyl am ne, et hyl di heptyl am ne, et hyl di oct yl am ne,
et hyl di nonyl am ne, et hyl di decyl am ne, '
tris[2-(2-nmethoxyethoxy)ethyl]amne, triisopropanol am ne and

N, N-di net hyl ani.l i ne; di am nes such as et hyl enedi am ne, _

t et ramet hyl enedi am ne and hexanet hyl enedi am ne; 15 unsaturated cyclic

am nes ' Ly olg. Wi 1ine, biBePYaRVE GHE,

4- et hy ed@]d gi]lgl?\eé blﬁp?rg}é&?éé}ﬁanﬁne %ﬁée like. A basic catalyst is

used | n ALRIRYILaInd [ OFL2RIYry amihell HOh!bEPE e uRy DlRigASCd On the
al'rde: [

anount S reaction proceeds under normal,

d d,or. ' sed ' W[l d df
.ielt o 96 it dw%fgy'l%i‘gﬁ?hn%lir 3?3?’??5{1%??%}%2‘?%8%%” "ot of the
. t t Il 3 t ’
Fesi n hdvt ReRE AR S ThneE ey iad LPAT A T he

bost By r i FERE VIR ReC e R0 AROLE X P2 BRSO F?Q’;?Sf’loﬁ;éﬁb e

i ke. T i f UL d ‘Thfs Shest HasBgen Rep-ace

(1) “vi eserad Sty oSt e HRIRE Bl 'sz’;”bl \Iﬂlmm‘ \l\ \“‘

21 I i . . i i ]

“h the gretpYandfeR At CRYIRIPONERRAY That e {20 EIHRIYE

| ol ude $OEnSATR ROPYS AT | ety di o8 TRdided for the
I'ped reaction al i

above- descCr W an aci e of formula (111). The

sol vent J,g ysAthd Jof)13HRHE, methyaiBelyhind, (il by Damaeght

based on"Thé anmou . :
10 ethyldipentylamine, ethyldihexylamine, ethyldiheptylamine,

a sol vent

ethyidi octylamine, .ethyldinonylamine, ethyldidecylamine,
trisf{2-(2~-methoxyethoxy)ethyl] amine, triisopropanolamine
and N, N-dimethylaniline; diamines such as ethylenedianine,
tetramethylenediamine ‘and hexamethylenediamine;

15 unsaturated cyclic amines su¢h as imidazole, pyridine,
4-methylpyridine, 4-methylimidazole and bipyridine; ahd |
the like. A basic catalyst isused inan amomt of from about
1..1:0 100 times by weight based on the amount of acid halide,

This reaction proceeds under normal, reduced or

20 increased pressure. This reaction is usually conducted for
1 to 96 hours at a temperature not more than the boiling
point of the solvent and the acid halide. After completion
of the reaction, a resin having a structural unit of the
formula (I) is obtained in the form of a sélution' or can'_

25 .be isolated as solié‘by performing usual.p,o_st-treat_me.nt
operations such as extraction, crystallization and the like.

The reaction of a unsatﬁrated ethér compound of formula
. (IX) v;vith a resin into which a structural unit of formula
- 20 P
. o |



Q{ARE 13599206 bt B0 sDONALDSONVBURKNSHAN FRON:S&ANTALES (& acid cat al yst B:8eq i B 56/92
this reaction include i norgani c acids such as hydrochloric acid and
sul furic acid, 10 anine salts of i.norganic acids su®@his Shsetilas BeenBeniasedhe

hydr.ochl ori de and pyri di ne hydrochl oride, organic ds
such as oxalic acid, organic sulfonic acids such | f oni c

-aci d, canphorsul fonic acid, n-propanesul fonic acid an

n- butanesulfonlc acid, amne 15 salts of organic sulfonic acids such as
pyri di ne (&l hasf been 1ptroﬁumgmhec¢mddcm inizswitahhe smlyent p-
tol uenesul fonic acid; and the like. The acid catalyst is used in an
_anpunt Gfimbohe Prétlencelof mul %bidedatrnlvet. Exammiesopfa theat urat ed
et her conpound of fornula (I1X). 20

Thi.sr eactswhpabldecdniventoimm u@esthe samedgodyents as those

pressur eor ani ncr easedpressure. This reaction i susual |y conduct ed for
1 to 96 hawempdd fadnperathecabovietdescaibed réantiba buith mnpacad of
the wunsaturated ether conpound. * After conpletion of the reaction;
usual Bpotialidat wintf oxalapéiafilons The sadverntr ast uswd cirzysamlahmzaniton
and the |ike - are perforned, and a resin in which a part of the units
of fof nfiram( aboutavk tbechi @ onimeise by overhght basked mrd aX<¢)amountand
ot her parts have been converted to units of fornula (Va).

22" camf beéhebtxawedakextiel foesdaf. a sol ution or can be isol ated as
a soltd. - . Thus obtained resins can be used singly or in

conbi nati on w Exaspias pdsaaid @@talv@mu@@@@n&hleﬁ@ctsomgh@%t
Exanples of other resins to be used together therewith include resins
whi ch ar einps@amie agi¢@augh as hydrochloric acid and sulfuric acid,

10 amine salts of inorganic acids such as triethylamine
hydrochloride and pyridine_hydiobhloride, organic
carboxylic acids such és oxalic acid, organic sulfonic acids
such as p-toluene sulfonic acid, camphorsulfonic acid,
n—propanesulfohic acid and n-butanesulfonic acid, amine

15  salts of organic sulfonic acids such as pyridine salt of
p-toluenesulfonic acid and{triethflamine salt of p-
toluenesulfonic acid; and the like. The acid catalyst is-
used 1n an amount of about 0.001 to 100 mol% based onn the
amount- of a unsaturated ether compound of formula (IX)

20 . This reaction proceeds under normal Pressure, a reduced
pressure or an increa‘sed press.u're. This reaction is usually .
conducted for 1 to 96 hours at a temperature of not more
than the boiling point of the unsaturéted ether compound.
lAfter completion of the reaction,-usuai pbét—treatment

26 operations such as extraction, .crystalli'za_tion énd the like.
are performed; énd.a resin in which a part of the units of
formula (II) have been convertéd to units of formula (I)

.and other parts have been converted tounits of formula (Va)

_21_
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aci d. : A chem cal anpllflcatlon type photoresist usua

|
contains an acid generating agent. The acid generat |TH Sheet Has Eﬁ‘E‘ﬂ 5% be

sel ected from various conpounds generating an _aC| on onto
the substance itself or a resist conposition cont stance.
This can be used as a single compound or in adnixture of two or nore
species. 15 Exanpl es thereof_ inglude gnium salts, organi ¢ hal.o
corrpound§a%dﬁ%dlh‘é%1ﬁ§§1 hg bhei £95HePhafedP IWtHSIR© Can&k%lle%oeﬂatﬁ?‘sulf
one conpounds, o0-qui nonedi azi de conpounds, sul foni c.acid conpounds,
“and the 13%e2 sPdihe present - invention, conpounds having a

dlazonethanedlsulfon¥€: skeleton di syl f one coq%éirbé syl fonic acid
conpounds and Thus pktainedaresing «$ap| g’eué'b%legss& ¥ d°Fertdr ati ng

agent . anpl es of the sulfonic acid conpound used for an acid
gener at i r@om@émaﬁmm udd tis e Bt reESu| *R8nfc raﬁ':?f%i’% compongak,gfyp

hal oal kyl sul foni c acids, esters of’ arylsulfonlq ci ds sters of
canmph®r suvhﬁmocr%ﬁﬂ-%it-anﬁxﬁﬁ‘@llqské’ giher re&llé"c?n O%ﬁ%ﬁ% tkogether

constituting these esters, pyrogallol robenzyl al ¢ohol ,
2, 6- di ni t EBBaeMALt| EBRMAS resP«Flﬁy&'rM\"nPa'é cﬂdwab 13 FrePe8fgdunds

and the like are

e
Exanpl es 8Plule ochpodRd® el hgbRt bec%‘?‘&z@r}é?%heﬁpﬁblhﬂo%y‘r’ i?el'%‘(eon
I ncl udes bls(ﬁyclohexylsulfonyl)dlazonethane 5
bi- s( phenyREFAR 1Ry RPdREAdhet hane, bi s(p-

A chemical amplification type photoresist usually
10 contains an acid generating agent. The acid generating
agent can be selected from various compounds generating an
acid by irradiation onto the substance iéself or a resist
composition containing the substance. This can be used as
a single compound or in admixture of two or more species.
15 Examples thereof include onium salts, organic halogen
compounds, compounds having a diazomethanedisulfonyl
skeleton,disulfonecompohnds,o-qninonediazidecompounds,
sulfonic acid compoun&s, and the like. In the bresent
invention,_compounds ha#ing a diazomethanedisulfonyl
- 20 skeleton, dlsulfone compounds, sulfonic acid compounds and
the like are preferably used as an acid generating agent.
Examples of_the sulfonic acidﬂcompound used for an acid
generating agent include esters of alkylsulfonic acids;
esters of haloalkylsulfonic acids, esters of arylsulfonic
26 acids, estere_of camphorsulfonie ecid, end the like. As
: alcohbl components coﬁstituting these esters, pyrogallol,
2- orx 4-nitrobenzyl alcohol, 2,6-dinitrobenzyl alcohol,

N-hydroxyimide compound, 6xime compounds and the like are

- 22 -,
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e.

efi Exanpl es of the di sul fone conpounds
i ncl ude. di phenyl di sul fone, di-p- t ol yl di sul f one, phenyl
p-t.ol yl di sul done, phenyl p- 10 nethoxyphenyl disulfone and the |iKke.
Exanpl es of the sul foni ¢ acid conpounds include N :
(phenyl sul f onyl oxy) succi ni m de, N (met hyl sul f onyl oxy) succi ni m de, N
(trifluoromethyl sul fonyl oxy)succinimde, N 15 '
(butyl sultieugdxy) succi ni m de, N (10- _ canphorsulfon?TBQ?YEUEETﬁFﬁTFS‘”
N- (trifluoronethyl sul fonyl oxy)phthalimde, N * This Sheet Has Been Replaced

(trifluoronet Exd=apeaybdéxtheaphoapomndss Rawindoleenzyl
p-tol uenesul fonate, 4-nitrobenzyl p-toluene sul fonate, 20
2, 6- di ni @ichenagthanadiselfibhylatskeleo® Borebvdes! uy

epl

0

I

trisnet hanesul fonate, 1-benzoyl - 1-phenyl net hyl p- t ol uenesul f onat e
(commonl pirefeyctdhexybsbiiizovit)otidaompthane,

2- benzoyl - 2- hydr oxy- 2- phenyl et hyl p-tol uenesul fonate (commonly

r ef er§ed bis fshenyimresol fonyd)diazemetdiana, Ris(p-
-(p-tolyl sul fonyl oxyi m no) -4-nmethoxyphényl acetonitrile, and the like,
| n a cheiahylsujlfidrivh} dvazometheoset i bd phidi éresi st of the present

i nvention, an organi c base conpound is '

24 peel el shilyf comyippdidedmest hanecande tHoorl skppr eBsamples of the
degradation in abilities due to deactivation of an acid occurring
when | ef tdistid€oms tconpapody dnchedef diphenyldianpl fenef, &i-®yani c base
conmpound herein used include 5 primary am nes such as hexyl am ne,

hept yl ari melyddisheli ome, phenyl p—;quldisuldone, phenyl p-

10 methoxyphenyl disulfone and ﬁhe like. BEBExamples of the
sulfonic acid compounds include N-
(phenylsﬁlfonyloxy)succinimide, N-
(méthylsulfonyldxy)succinimide, N-
'(triflud;omethyléulfonyloxy)succinimide, N-

.15' (butylsulfonyloxy)sucéinimidé, N~ (10~
camphorsulfonyloxy)succinimide, N-
(trifluoromethylsulfonyloxy)phthalimide, N-
(trifluoromethyléulfonyloxy]naphtalimide,'Z—nitrobénzyl
p~toluenesulfonate, 4-nitrobenzyl p~toluene sulfonate,

20 2,6-dinitrobenzyl p~toluenesulfonate, 1,2,3-benzenetoluyl
trismethanesulfonate, li-benzoyl-li-phenylmethyl p-
toluenesﬁlfonate(commonlyreferred&x:asbenzointosylate);
2~benzoy1—2—hydroiy—zfphenylethyl p-toluenesulfonate

{commonly referred'tb.as a -methylolbenzoin tosylate). «

26 —(p-tolylsulfonquxyimino);4—methoxyphenylacetonitrile,

‘and the like. '. |
In.a'chemical amplification type positive photoresist

of the present invention, an organic base compound is

a3 -
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4-nitroaniline, 1-naphtylam ne and 2-naphthyl am ne;: secondary am nes

such as di butyl ani ne, dipentyl am ne, di hexyl am Tigg Shegt 1 Replaged
di octyl am ne, di nonyl am ne, 10 di decyl am ne, N- et hyl i di ne
and di phenyl am ne: tertiary am nes such as triet
trimethylamne, tripropylamne, tributylam ne, tri-pentyl am ne,

tri hexyl am ne, triheptyl am ne, trioctyl am ne, trinonyl am ne,

tri decyl preferablynconpennded a8 e, Irenhel pEary ISURPESSS1ing

met hyl di hexyl am ne, methyl di cycl ohexyl am ne,  net hyl di heptyl am ne, |

et hyl di degradehion in abhilhplid@sdiyeationdezet hiypdiinr yeinpie acid

et hyl di but yl am ne, et hyl di pent yl am ne, et hyl di hexyl am ne,

et hyl di hegiagniezmning, whedp lefhyligitaey| afiter exhobuineony|Speadfic

et hyl di decyl am ne, tris[2-(2-methoxyethoxy)ethyl]am ne,

triisopr eamphbetnef an opgdnic\hiset kpmpriundehedihn nesedudmcisade

et hyl enedi am ne, ' t et ranet hyl enedi am ne and hexanet hyl enedi ami ne;
unsat®r aperimgcyizoninescsuchors eyl anisie, heptvilamine,26ctylamine,
4-met hyl pyridine, 4-nethylim dazole and bipyridine; and the |ike.
These or ganylanine .cégsoirminan aeildae singl §- or 4-methylagdikinee of
two or nore species. O these organic | base conpounds exenplified
above, prefribbPandddremboi@phtylamine andhichathioylasiagze at
prebaking tenperature so that they -~ remain in aresist filmand revea
ef fects ARFPRARASY aningsesMghP®f dibudsyaminen idipentyd aningst rat e.

Anong the_ Rreﬂerable conpounds, those having a boiling point of
150[er”(§1hexy amine, diheptylamlne, dioctylamine, dinonylamine,

10 didecylamine, N-methylariline, piperidine and
dipheﬁylamine: tertiafy amines such as triethylamine,
trimethyiamine, tripropylamine, tributylamine,
tripentylamine, trihexylamine, triheptyvlamine,
trioctylamine, trinonylamine, tridecylamine,

156 methyldibutylamine, methyldipéntylamine,.
methyldihexylamine, methyldicyclchexylamine,
methyldiheptylamine, mefhyldioctylamine,
methyldinonylamine,methyldidecylamine,ethyldibutylamine,
ethyldipéntylamine,éthyldihexylamine,ethyldiheptylamine,

20 ethyldioctylamine, ethyldinonyiamine, ethyldidecylamine,
tris[2-(2-methoxyethoxy)ethyl]amine, triisopropanolamine
and N,N-dimethylaniline; diamines such as ethylenediamine,
tetramethylenediamine and hexamethylenediamine;
un;atﬁrated cyclic amines éuch as imidéiole, pyridine,

25 4-methylpyridine, 4-methylimidazole and bipyridine; and
the like. These 'organic. basic compounds éan be used singly

or in admixture of two or more species. Of these organic

base compounds exemplified above, preferable are compounds

-~ 24 -
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particularly preferable. The anpunt of the resin conponent is
fromabout 50 to 98% by wei ght, preferably from abBhtShed HasBegiBRéphyed
wei ght based on the total ampunt of solid conponent g}
phot oresi st of the present invention. The anount of a re [
structural unit of the fornmula (I) i's about 3% by wel g or nore,
preferably 7% by weight or nore, based on the total weight of resin
corrpo.nenfél P et ivappEize atppsehaking wempeEafse o ithahttlbay | n
order to reduce 15 the degree of pernmeation, the anount of this resinis
about  TOIMIMbITWE GFeS bE Endrdm praferasaboeffpatcs q@venr afier

based on the total weight of resin conponents It is usually

pr ef er abierehakingofnd mrs bstt hiblacFfarmed ogencsrbshgatgent Amohgobhebout
'0.05 to 20% by weight based 20 on the total anount of solid conponents in
t he phot @esferable compdwngsesthosambevting.a koikinguadintpoéf 26a8lTe
that the anount of the organic base conpound is from about 0.001 to
10% b waPyMeRRIEE BAreHer efeFakipumndi agsing thewmotentiary amineke
photoresi st of the present invention. 25 A phot oresi st conposition
of the pragenparbignlarlvapreferabdeher contain various additives usually
used in this art such as a dissolution inhibitor, sensitizer, dye,
adhesion - Thgrappigtagdithadresdn componentcissirpm Bouodt 30 &sount
26 thereof is up to about_ 20% by wei ght based on the total anount '
of solid tFpbiewaight horafigrabivofrom about fife twoR82détwoidht

conponents are mixed in ‘a sal vent to prepare a resist solution so that
the totalP28REcAT fhentotal amount of solid components in the

i
a

" 10 photoresist of the present invention. The amount of a resin
having a structural unit of the formula () is about 3% by
weight or more, preferably 7% by weight or more, based on
the total weight of fesin components comprised in the
photoresist of the present invention. In.order'tO'redﬁce

15 ° the degree of permeation, the amount of this resin is about
30% by weight or more, preferably 50% by weight or more,
based on tha to;al weight of resin components

;F is usually'preferablé that the amount'of the acid
generating agent is from about 0.65 to 20%.by'weight based

20. on the total amount of solid components in the photoresist
of the present invention. It is usually preferable that the
‘amount of the organic base compound is from about 0.001 to
10% by weight based on the total amount of solid components
in the photoresist of the present invention.

- 25 A photore;ist composition of the preseht invention can

| further centain various additives usually used in this art
'such as a dissolution inhibitor, sensitizer, dye, adhesion

improving agent and the like, if necessary. The total amount

- .25 -
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this solution is applied on a substrate such as a SI I| 0 vvafer and
the like. Any solvents which can dissolve the

those usually used in this field, can be used. Ex un

i ncl ude gl ycol -ether esters such 10 as ethylcellosolv

net hyl cel | osol ve acetate, propyl ene gl ycol nonomethyl ether acet at e

o0 P PUicBaor 1o 0 K2R TRCADN p Lo Bk B SR tgq‘)é'&rafmodﬁﬁ%“e“
O DR AR Rl BT T L T
EUTSHA A e o P P Ot

TheSe . o SIS £ EEa R S0 e BB ST B S PR 20
by o5t e a@ﬁ?fﬁéﬁoé#ﬁ%aaiaﬁiﬁ%‘ié&g#B%téﬁé“' oo SOREINATSRES e

The follo exa s-further illystyate the present nventjon but do
not |i ni tW’E‘ﬁgﬂ%iﬁg iﬁ&r’%& 18 #beu ed on %&%E§§at@% §Hd"1'b3rst\§/' X '?'€9§ung

Synt hosi sVERaAARY €H3 ks P%?Ya”&éyr%v% ?F&ﬁ%?éisfée%%vﬁ%ﬁ%ﬁ pest
80 g of pSLXﬁa% ﬂéphSﬂ%Q a(so %s”é"u%% 'n\¥s aegcr)ll this field, can
be used. Examples thereof include glycol ether esters such
10 as ethylcellosolve ace.tate,' methylcellosolve acetate,
p_ropylene glycol monomethyl ether acetate and propylene
glycol mdr_ioethyl ether acetate, giycol mono or diethers such
as ethylcellosoive,' methylcellosolve, proi_ayl'ene glycol
monomethyl ether, propylene glyvcol moncethyl ether and
15 diethylene glycol dimethyl ethex, esters such as ethyl
lactate, butyl acetate and ethyl pyruvate, ketones such as
2 ~heptanone, cyclohexanone, methyl 1sobutyl ketone,
aromatic hydrocarbons such as xylene, and the like. These
Solvel;lts can be used singiy or in combination of two oxr more
20 ;pecies. I
A resist film applied on a substrate is usually
subjected to processes such as prebaking, patterning
exposure, PEB, and developing with an alkali developer, to'
form a resist pattexrn. | |
25 | The following examples further illustrate the preSenﬁ |
J.nvent:.on but do not limit the scope thereof In the
examples, % and parts expressing contents and amounts used |

are all by weight unless otherwise stated.

- 26 -
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charged into a flask, and stirred to dissolve the resin. Then,
distillation was conducted at- 60[ err] C under a reduced pressure of 20
Torr to renpve 260 g of sol vent, propylene gl ycot—monomethyl —ether

acetate. To this resin solution 10 thus obtained wasRgdaad HhPBdkn Hefidledl O

nol, 0.15 equi val ent based on hydroxyl groups in pg| ' ol))
of triethylamne. The resulting solution was heatq m]ﬂﬂm u m _
then, 9.4 g (0.067 nol, 0.1 equival ent based on hydroxyl ! ‘

i npol y(p-vinyl phenol )) of benzoyl chloride was added 15 dropw se. The

sol uti orf¥BtbeisdeB®rmrbeurs at 50[err]C, then, . 48 g of propylene

gl ycol nononet hyl ether acet-ate, 533 ~of methyl isobutyl ketone and
406 g of (had. BAxiiabubeszaykation &%'@%Mﬁﬂ%ﬂ%@owded to the

sol ution which was further ., Stirred, Thereafter, a separation of .
| ayers of "t heBQd¥ @f ®9lvie-visvdaherredd. (Fn670pelaRrPR-VANNHRIEN2d6 ¢ of

a 0. 5% aqueous oxalic acid solution i s added to the qorganic |ayer thus .

obt aPnectaiA# )t Ards2pAraaforrePYksRrIl¥cedmascae tingl ether grataget wice,
and the resulting solution was washed, The resul ting organic |ayer was
further WeEgeehargedidptera Dlaskomad slabysadbedissetve the resinoved by

conducting a , separation of layers. The solvent was distilled off from
t he or gafhen aybistblledicuntwasi condncobedi pt2e0 § aindstna redwordt i on.
The concentration of solid conmponents of the resin sol ution, neasured

by an evRp&SRYBANRENSA, TREF 30 WemgNe 260 ¢ Af SelveRs hRAEWRYLegoups
whi ch haglg%ﬁ&tﬁggg%g%ﬁ¥atgther'acetate. To this resin solution
10 thus obtaived was added 10.1 g (0.10 mol, 0.15 equivalent
basef:l on hydroxyl groups in poly(p-vinylphenol)) of |
tr_iethylémine. The resulting solution was heated to 50T,
then, 9.4 g (0.66'7 mol, 0.1 equivalent based on h&droxyl
‘groups inpoly(p-vinylphenol)) of benzoyl cﬁlorid'e was added
15 dropwise. The solution was stirred for 3'hours at 50C, then,
48 'g of propylene Qlycol moniomethyl ether acetate, | 533 ¢
of methyl isobutyl ketone and 406 g of a 0.5% agqueous oxalic
acid solution were added to the solution which was further
stirred. There'after, a separation of layers of the solution
20 was conducted. The operation inwhich 406 gof a0.5% agueous
oxalic acid solution is added to the organic layer thus
obtained and the separation of layers is conducted was
repeated twice, and the resulting solution wa's. washed. The
resulting organic layer was further washed with 406 of
25 ion-exchanged water tree times, followed by conducting a
_s'_eparatic."»n of layexrs. The solvent was 'distilied of £ .fnl:om
 the .organic layer for'concentration to obtain 263 g a resin

' solution.
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nmeasured by nucl ear magnetic resonance (NWR) and it was 9.6%
(1b) Partial 1-ethoxyethylation of resin obtained ab@Eﬁh“tHaSBMR

_the-resin solution (0.33 nol as original p-vi ny ta| ned
in (la), 0.045 g of p- 10 toluenesulfonic acid nono g of
pr opyl ene gl ycol nononethyl ether acetate were charged into a

and stirred and concentrated, at 65[erriﬂ% C.under a reduced pressure, of
20 Torr. 196'1‘3"%f°?8§ieﬁmﬁﬂ%¥?6n°5bt%ﬂ g spmanrnents pdnddir rEEFdR
“wascool ed to 20[ err% t hen (0.12 nol, 0.36 _15 equival ent based on
hydr oxy IS %E o9 P P§Pﬁ§ﬂh§ﬂ%@ﬁl§‘?ratl°rb¥“e&b{8ﬁw 4119 - wdBheadded
dropw se over 10 njnutes from a dropping funnel. _ The resulti ng

sol uti oFaekCsPfrkhe Bvdroxylzsqwuye voich beendnenzoylatedrizehy|

| sobutyl ketone and g of ion-exchange water were added, and a

separ at ite oFotad WQXM&S EANREt 48 PO fesyioviehenadilc | ayer was
washed with 84 i on- exchanged water three ti mes and an organi c

| aye vva(sP’t')‘BFSF%éd‘goyrétéédal*@ﬁ JReBFUTRARY NHelear magpemidwas
distilled off from hsn s, organic |ayer for concentration. Then, a

sol vent X&PPRLGS olN¥R: 289 ildd w35 Sutb%By addi ng 235 g of propylene

gl ycol npnopet hyl {ler acetate and distilling off the solvent to

" obtain 1 gEPéﬁtn"a ~SSRPRERY LatdiRn A€ Frpda dhaibad akever

acet at e. Th centration of solid conponents of the resin
29 sol1f7of, °%ea'§h?eﬁﬁ§&ﬁ’e W& PSR MRds & qudgipgd

rati o of_the hydrox gr.oups i ch,had been et hoxyet hyI ated to
the tot aﬁ-ﬁaﬂaﬂe‘é‘?%uﬁe E‘g&l’ﬁbne in (%a): 0.045 g of p -

10 toluenesulfonic acid monohydrate and 573 g of propylene

glycol monomethyl ether acetate were charged into a flask,
and stirr.ed and concentrated at 65'C undera reducedpreééure
of 20 Torr. 196 g of resi.n solution obtained by the
cﬁncentration was cooled to 20C, then, 8.9 g {0.12 mol, 0.36
15 equivalent based on hydroxyl groups in pOIY(p-vinylp'henoi) )
| - of éthylvinyl ether Waé addéd dropwise over 10 minutes from '
a dropping funnel. Thg resulting solution was stirred at
25C f_or 3 hours, then, 131 g of methyl isobutyl ketone and
84 g of ion-exchangé water v;ere added, and a separation of
20 ° layers wgs conductéd. The resulting organic layer was
" washed with 84 g of ion-exchanged watér three Itimes and an
organic layexr was obtained'by a separation of 1aye,fs'. The
solvent was d"istilled off from this organic layer for-
| concentration. Then, a solvent substitution was carried
25 out by adding 235 g of propylene glycol monomethyl ether
acatate and distilling off the soleent to obtain 163 g resin
solution pf propylene glycol monomethyl ether'acetate.

The concentration of s0lid components of the resin
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% The ratio of the hydroxyl groups whi ch had been
benzoyl ated to the total hydroxyl groups in ' pol y(p-vi nyl phenol ) was
9.6% This resin contains structural units of the follow ng
formula, and is called Resin R1. [err] 10 :

Synt hesi s Exanple 2 (2a) Partial 2-furoylation of polyvinylphenol

0 BRI £ BB BT o33, 58, 80

T e N
o thi's eadrveskyiahed Bo R Foral vty ARRSeLag Y BB RS . 0. 1
L a3 g SRR S AR T PR
0.0, B iiRnend b Fos. TR et B SE AR BB, .,

gl ycol RBAE: R BERH BRRPArIStst & TEe L hyRs RO RORBEORE ang

065 ¢ Ofpglg'(%%vaﬂ&e(ﬂjzie%oa“ ‘“was 9.6%. This resin contains

structural units of the following formula, and is called

' Resin R1. o -
WATTRNY 'CHZ-chti — CHZESI .
OH O~CH=0~CpHs | o-¢ |
CHa 0 |

heet Has Been Replaced

s i

(2a) Partial 2~furoylaticn of polyvinylphenol

10

110 g of poly({p-vinylphenol) (0.92 mol as p—vinylphen-ol_

unit) and 1?;20 g of propylene glycol monomeﬁhyl ether acetate

156 were charged into a flask, and stirred to dissolve the resin.

Then, distillation vﬁas conducted at 60C under a reduced

pressure of 20 Torr to remove 560 g of solvent, propylene

glycol monomethyl ether acetate. To this resin solution

thus obtained was added 9.3g {0.092 mol, 0:1 equivalent based

20 onhydroxyl groups inpoly(p-vinylphenol)) of triethylamine.

The resulting solution was heated to 50°¢ , then, 6.0 g (0.046
mol, 0.05 eguivalent based on hydroxyl groups in

poly(p_—vinylphendl)) of 2-furoyl chloride was added
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ereafter, a separation of |ayers of the solution was conducted. The
operation i nwhich 665 gof a 0.5% aqueous oxal iThis8bdetHas BeantReplared s added

to the organic |ayer thus ~ obtained and the sepal rsis
conduct ed was repeated twi ce, and the resulting washed.
The 10 resulting organic |ayer was further washed i

i on- exchanged water tree tinmes, followed by conducting a separati on of

layers. @romwliyent mae sbsuthloerwabistiemed forthbouwmgnaics o & o,
concentration ta obtain 437 g a resin solution. 15 The

concent r 22y o £ Spropgylemonelycodf mdromethyl ethewlatébataedsn eg by
an evaporationnet hod, was 29.1% The “ratio of the hydroxyl groups

whi ch hadHeetidy I usybated ketone add 468 @ ofydr0xghk ggaerud Bxalic
pol y(p-vi nyl phenol) (protecting ratio) was neasured by nucl ear

magnet i c agl $6308dRE weRaddedi toWBBe3s¥%ution wWRBRrnPARE Further
1- et hoxyet hyl ati on of resin obtained above 85.8 g of the resin

sol utjon g 2Pellnl Thatdfftel, a segurvafiop6H0lavaik)o Dkal B ud oh2a)
"0.028 g of p- t ol uenesul foni ¢ aci d nonohydrate and 389 g of propyl ene

25 gl ycolwawr@rrhbyt edt. heThacepoira tikie idhwhdet 6660y @ £f A 5)/5% aqueous
andstirred and concentrated at 65[err] C under areducedpressure of 20

Torr. 25%xabief aceisi nesdligiiionn iobt added yot bhe orgeieehuiair OFhues
cooled to 20[err]C, then, 5.5 g (0.076 nol,

31 0.B38tajnedland bhecdeparteytionylofrbaperisn il génducted was
vi nyl' phenol )) of ethylvinyl ether was added dropw se over _
- repeated twice, and the resulting solution was washed. The
10 resulting organic layer was further washed with 665 of
ion~exchanged water tree times, followed by conducting a
separatiion of layers. The solvent was distilled off from
the organic layer for concentration to oﬁtain 437 g a'res.in -
solu;ion. |
15 The concentration of solid components of the resin
solution, measured _by an evaiporation method, was 29.1%. 'f'he
ratio of the hydroxyl groups which had beenlz—furoylated
to the total hy_droxyl g.roups in poly(p-vinylphenol) |
(protecting ratio) ‘was measured by nuclear magnetic
20 _’resonance (NMR) and it was 3.9%.
(2b) Partial l-ethoxyethylation of resin obtained above
‘ 85.8.g of the resin solution (0.20 mol aé original
pP-vinylphenol unit) obtained in (2a), 0.028 g of p-
| tbluenesu‘lfonit:' acid inonohydrat_:e and 389 g of propylene
25 - glycol monomethyl ether acetate were charged into a 'flask,_-
-and stirred and concentrated at 65C under a reduced pressure

of 20 Torr. 257.3 g of resin solution obtained by the

.concentration was cooled to 20C, then, 5.5 g (0.076 zﬁol,
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at 25[err]C for 3 hours, then, 200 gof nethyl isobutyl 5 ketone, 72 g of

propyl ene glycol nononethyl ether acetate and 16Bis§hest HasBeenReplhaiige
wat er were added, and a separation of | ayers was '

resul ting organic |ayer was washed with 166 g of t ter
three tines and an organic | ayer was obtained by a separation of

| ayers. 10 The solvent was distilled off fromthis organic_|ayer for
concent r 8t B3én earheplents patad smphivduexyd WEowRer & Poly (Bat by addi ng

154 g of propylene g_l ycol nononet hyl _et her acetate and distilling of f
the sol véapMIPheralllgefy etdwhvinyl ahher owass apgdssl I BrePyipeoover

mononet hyl ether acetate. = 15 . The concentration of_ solid conponents of

the resi A0 MinukesfHan Acdsoppdng frnRapor aTREN TR NI NFaSORgtARD The

ratio of the hydroxyl gropps which had been- 1- et hoxyet hyl ated to the

total hyWPs§tigm gtims”é‘&mzps hoursyi hhlephe?80)g adsmathxlr edobutwik| ear -

_magngéic resonance. 20 (NWMR) and it was 31% The ratio of the hydroxyl

gr ou ne, 7228 plePronyieneagdyal iheneneshl Bbier geanmten

pol y(p-vi nyl phenol) was 3.9% This resin contains structural units of

the foll é\ﬁiﬂqs bfoanBfal orngxchange dater weesi adéed, and a separation

32 [err .

[ ] of layers was conducted. The resulting organic layer was

washed with 166 g of .ion—exchanged ‘water three times and

an .organic layer was obtained by a gseparation of layei's.

10 The solvent was distilled off from this organic layer for
concentration. Then, a solvent substitution was carried
"eut by adding 154 g of propylene glycol monomethyl ether
acetate and distilling off the solvent to obtain 89 g resin
solution of propylene glycol monomethyl ether acetate.

15 The concentration of solid components of the resin
solution, measured by an evaporation mei:hod, was 29.1%. The
ratio of the hydroxyl grbups which had been 1?-
ethoxyethylated to the total hydroxyl groups in poly{p-
vinylphenol) was measured by nuclear magnetic resonance

20... (NMR) ané it was 31%. The ratio of the hydroxyl groups which
had been 2-furoy1ated-to the total hydroxyl groups in

poly(p-vinylphenol) was 3.9%. ©his resin contains .

structural units of the following formula, and is called

Resin R2.
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Mggr%;h%g'p aTmDemDsomummsmamMasc WIELEG Y1 benzoyl ati on o1
vi‘ny enol 0 g of poly(p-vinylphenol) (0.92 nol as

p- vi nyl phenol 5 unlt) and 1320 g of propyl ene glycol nononethyl ether
acetate mere charged into a flask, and stirred to dissolve the resin.
Then, distillation was conducted at 60[err] C under a reduced pressure
of 20 Torr to renove 697 g -of solvent, propylene gl ycol nononet hyl
et her acet |s regin solution 10 th bt gi ned was addedy9. 39
(0.092 [
pol y(p-vi

was 15 addeddr opi
t hen, 367

met hyl 1 sobwutyl ofCHao oxal @ aci

sol ution were added to the sol uti on whi ch was further stirtred.
Thereafter, a separation of |layers of the 20 solution wagis@ReeBes Repldat

operation in which 666 g of a 0. 5% aqueous oxalic acid '
added to the organic | ayer thus obtained and the separ Hlu HIMB

i s conduc, t tw ce, and the resul ting sol
washed.. é thes"sV\Iaéx£&8§% 93d The resul ting organic

R R ey SRR SRR ?9Payer PRI eneaL '
aresin s 3 18 o5 pottA SR LRIRMEL | o SORERI LA LN S R ahR 7S
the rgsiNynit) and 1320 g of propylene glycol monomethyl ether acetate
were charged into.a £lask, and stirréd to aissolve the resin.
‘Then, distillation was conducted at 60'C under a reduced
pressure of 20 Torr to remove 697 g of solvent, propylene
glycol monomethyl efher acetate. To this resin solution
10 . thusobtainedwasaﬁded9.3g(0.692@01,0.1equivalen£based
" on hydroxyl groups inpoly(p-vinylphenol}) of triethylaminé.
’I‘he resulting solution was heated to 50 C, then, 9.0g (D.046
mol, 0.05 egquivalent based on hydroxyl groups in
poly(b-vinylphenol)) of 4-n-butylbenzoyl chloride was
15 added diopwisg. The solutionwas stirred for 3 hours at 50°C,
then, 367 g of propylene glycol monomethyl ether acetate,
880 g of methyl isobutyl'ketone and 666 g of a 0.5% équeous
oxalic acid solution were added to the solution which was
further stirred. Thereafter, a aep&i:ation of layers of the
20 solution was conducted. The opera_’cion in which 666 g of a
' G.S%Iaqueoﬁs'oxalic acid solution is added to.the organic

layer thus obtained and the separation of layers is éonducted

was repeated twice, and the resulting solution was washed.

....32_



431 9916 13ST0-OONALDSUN BURKONSEAN B0k 56¢ HBBLEGER 30, 596 The RiS3%y i o FyPO/92
the hydroxyl groups which had been 4-n- - butyl benzoyl ated to the total
hydr oxyl groups in 10 poly(p-vinylphenol) (protect i-.né‘1 4t H3s ReersReplaced
nmeasur ed by nucl ear magnetic resonance (NVR).and it
(3b) Partial 1-ethoxyethylation of resin obtained above g
of- the resin solution (0.19 nol as original p- vi nyl phenol uni't
obt-ajned in (3a), 0.026 g of p- _15 toluenesul fonic acid nonohydrate and
393 g of PRepyeé&wd.ting grgwlqwdmm%ﬁwt%m@%rwl‘éﬁaﬁééﬂfmo a
flask, . andstirredandconcentrat edat 65t under ar educedpressure | of 20
Torr. 243ignoRrxIANSE W3 ERr obrsenddmgs hEollowednb¥ncondwat g ool ed
to 20[err]C, then, 5.2 g (0.072 nmol -~ 20_ 0.38 equival ent. based_on hydroxyl .
groups i nSgBRyEF1on ofylayerenol TheosodMantivigs @imsd MkrdaafEdEaiodpwi se
over . 10 m nutes froma dropping funnel, The resulting solution |
was stirrbBeapragEke | kayer SoKoaPRCaIHEAt20DgEP AbLAN Ah@ @ resin
_ketoni 58 of,tgquopyl ene glycol nononethyl ether acetate 25 and 166 g of
haftgd Wik e -

i on-e were added, and a separation of | ayers was
-conducted. The _resulting organjc Ia¥er was washed with 166 g of .
i on- exchanged Wg@erc?‘hﬁ: strafeon gt solid seprementyepfnihieXesaBd by a

separation qf ';L#a%/ers. : . 34 ~ The .
sol vent wE®lMion, depasrredhyian evarpehrtipapethed, was 38r88nt r Shen.

Then, a solvent substituytion was carried . .out by adding 182 g of
propyl eneTFHHQ| hokdfethyir exidr groupg wbdich adgbeen 14m@-of f t he

solvent to obtain 88. 2 [esin 5 sol ution of propyl ene gl ycol nononethyl
et her acegytté(labenzoyla ed to the tota&'hydro;:)ylpéroupsg n _ Y

10 ' poly(p~vinylphenol) (protecting ratio) was measured by
_nuclear magnetic ‘resonance (NMR) and it was 5.4%.
{3b) Partial 1-e3thoxyethylat“ion of resin obtained .above
82.0‘ g of the resin solution (0.19 xrlxol as original
p-vinylphenol unit) obtained in (3a), 0.026 g of p-
. 16 toluenesulfonic acid monohydrate and 393 g of propyvlene
' glycol menomethyl ether acetate were charged into a flask, .
and stirred and concentrated at 65°C under a reduced pressure
of 20 Torr. 243 g of resin solution obtained by. the
'concent'rati.on was cooled to 20'C, then, 5.2 g (0.072 mol,
20 0.38 equivalent based on hxdroxyi groups in polyl(p-
vinylphenol)) of _eth'_ylvinyl ether was .added drc_ﬁpwise over
10 minutes from a d:_:oppi.ng funnel. The resulting solution
was'stirred. at 25C for 3 hours, then, 200 g of methyl isobutyl
ketone, 58 g.of propylene glycol monomethyl ether acetate
- 26 and 166 g of ion~excha'r_1ge water were added., and a separation
of layers was conducted. The resulting organic layer was
washed with 166 g 6f ion-exchanged :watér three times and

an organic layer was obtained by a separation of. layvers.
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u

yanevapor at i onnet hod, was 30.3% The rati o of the hydroxyl

groups whi ch had been 1- et hoxyethyl ated to thmlssmteﬁlias edgroups
in poly(p- ~10 vinylphenol) was neasured by nuclear nance
(NWR) and it was 30 % The ratio of the hydroxyl gro had been
4-n-butyl benzoyl ated to the total hydroxyl groups

pol y(p-vinyl.phenol) was 5.4% This resin contains structural units of
t he fol I'Bwe ngollyemtl vasmrndissiddldddLisErpesivhi®g. organik layer for

Synt hesi s Exanple 4 (4a) Partial 4-anisoylation of polyvinyl phenol

110 g ofcgmtpasratidphenBhin(0.0>obveas Fubayliphdicin ¥8s ¢aiznyiedd 1320
g of propyl ene glycol nonomethyl ether acetate were charged into a

fl ask, asontsbiyr meiiimgdl82olovef hpropyilene gly€iodn mansniekhyl cathes
~conducted. at 60 C under a reduced pressure of .20 Torr to renove 606 g
of sol vemtetpitepghdndistil ging alf frvhemsbiylerst ter obeetiat 88 . Pogthesinesin
sol ution 35 thus obtai nedwas
added 9.3gla®ieae wm')lprepirleamevgﬂ.ymotiasmomet}mmwtheﬁ apougte .

I npol y(p-vinyl phenol)) of triethylam ne. The resulting solution was
heated to 50[Ehe] Condmmtratdon (&f 0461id componendss eyfii theentedsed on
hydr oxyl groups in 5 pol y(p-vinyl phenol)) of 4-anisoyl chloride was added

solution, measured by an evaporation method, was 30.3%. ;‘he
ratio of the hydroxyl groups which had been 1-
ethoxyethylated to the total hydroxyl groups in poly(p-
10 wvinylphenol) was measured by nuclear méghetic resonance
(NMR) and it was 30%. The ratio of the hydroxyl gr.oups which
had -been-4-n—buty1benzoylated to the total hydroxyl groups
in poly(p-vinylphenol) was 5.4%. This resin contains
structura.l units of the following formula, and is calléd

. 15 Resin R3,.

CHy—~GH CHy—CH- N\ —fcH,~cH \

OH . 0"'?H"O"C2H5 O'—E_@-Cd"lg
CH3 : O

Synthesis Example 4
(4a) Partial 4—§nis.oz;r1ation of polyvinylphenol
110 gof poly(p-vinylphenol) (0. élzfl..mo-l as p-vinylphenol
20 unit) and 1320 g of propylene glycol monomethyl ether a.c-etate
were charged into a flask, and stirred to dissolve the resin.
Then, distillation was conducted at 60°C under a reduced
bressure of 20 Torr to remove 606 g of solvent, bropylene

glycol mqno_n;gthyl ether -acetate. To this resin solution

...34_
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MBQ&WQQ%Z@'@eT@;@bMUDg@ngmBHAWeEROM&C INVEBEE £0at 50[err]c, tnBifl®  RJPE%
ol propyl ene glycol nononethyl ether acetate, 880 g —ofTmethyt—Tsobutyl
ketone and 666 g of a 0.5% aqueous oxalic aci d seL Ut .OmaVBLaraffdad to

t he.solution which was further 10 stirred. Thereaft n of
| ayers of the solution ~was conducted. The operat ammmnﬂlﬂaw g of
a 0. 5% aqueous oxalic acid solution is added to t r t'hus
obt ai ned and the separation of layers i s conducted was repeated tw ce,

and the il bbi@ Spbdtid AsRfed9shgf (0@ 2 Aol M 654! 409 vaNEHE Badsyer was
further washed with 666 of | on-exchanged water tree tines, followed by

conduct i g ﬁydroxysfBq'rcﬁ.{ﬂ@'irpfaol?)(g-%ixg)?fpﬁ@n\éﬂnﬁ) WSt g slciny Bgy ORE from
arn 440 g of a resin

the organic Tayer fof concentration to o

SOl utl O rngQesu 1 TH% SIUEIN his el tPtels HITPNALS P g0 5948

sol uti on, neasured n evaporati onnet ho rat1o of

the hydregd, 960gBS %Waﬁ%ﬁ@%é?thswﬁnglt igg)&&bé hgeut otal hydroxyl

groups -in poly({p-vinylphenol) protecting Ta was neasured by

nucl egr %t'cviﬁmﬁéﬁwqe dfd'\%&g%&%dﬁw@m%x%é% yas g@@%{artia'

1- et hoxy ation of resin obtalne ove resin

SObatl 0N ehbgl BR. 3 EB1M s on waPo KLY EHERY 3 Whdps AY SDRE JiLh A7)

0.026 g , tenesul f oni ¢
aci d mh@wsir@tsfaﬁéoiﬁﬁwna; ?ms,em' #homethYl GAUnSPNLBRLAM e Sld8H g,

acetate were charged into a flask, and stirred and concentrated at
65[ err] C g g ity 1 e0YEBURNES Ktfone an@®@f688 JUH a 8689028t 180] YEi On

obtai ned by the | _
- acid solution were added to the solution which was further

10 stirred. Thereafter, a separation of 1ayers of the solution
was conducted. Thé operation inwhich 666 gof a 0.5% aqueous
.oxalic acid solution is adde@ to the organic layer thus
obtained and the sepdration of layers is conducted was
repeated twice, and the resulting solution was ﬁ:ashed. The

: 15 resulting organic layer was further washed with 666 of
iaon-exchanged water tree tines, followed.by conductiné a
separation of layers. The solvent was distilled off from
the organic layer for concentration to.obtain 440 g of a
resin solﬁtioﬁ.

20 . The concentraﬁidn of solid components of the.resinl
solution, measured by an evaporation method, was 28.9%. The
ratio of the hydroxyl groups which had been 4-anisoylated -
to the total hydroxyl groupsfin poly(p-vinylphenol)
{(protecting rétio) was measured by nuclear magnetic

125 resonance {NMR) and it was.S.O%; |

"(4b) Partial l-ethoxyethylation of resin obtained above
86.5 g of the resin solution (0.20 mol as oxiginal

p-vinylphenol unit) obtained in (4a), 0.026 g of p-
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equi val ent based on hydroxyl groups in poly(p- ~ vinyl phenol)) of
et hyl vinyl ether was added dropw se over 10 m nut S § ApC eA g
funnel. The resulting solution was stirredat 25[er I ,

- then, 200 gof nethyl isobutyl 10 ketone, 30 g of prop
nononet hyl et her acetate and 166 g of ion-exchange water were added,
and a separation of layers was_conducted. The resulting organic |ayer

was todueaesilfonds @idivanchuirate wnd3 88 geof BEORNdene ap

organi c | ayer was obtai ned by a separation of |layers. _15 - The sol vent was
di stil | e@lyrPl mnqw%huﬂg§§Mn ARRLape were é‘é@&#ﬁda&%ﬁ. aThéasky
sol vent substitution was carried out addi ng 139 g of propyl ene
gl ycol nandrethyked and concentartied atd68i 6t Mndiemasfedunedptessuns
obtain 91.9 g of a _resin solution of propylene glycol nononethylether
20 acet@fe20 Torr. 2§RekMechesiti ArbRtion ehiabdrénty dthehe resin
sol ution, neasured by an evaporationnethod, was 30.4% The rati o of
t he Wydroppicaptoptiom slashatbdbed to 20°C ot bhenet Byldated( @ 00V e modt Al
hydroxyl groups in poly(p- 25_ vinylphenol) was neasured by nuclear
magnet i cOr 3foreAatvaleny \payednon thydrsozndh aheupst ida atolwéphydr oxyl
groups which ‘had been 4-anj soyl ated to the total hydroxyl groups in
pol y( p- vFapypiizenPlids of @ehwhvinydsigtkernt Hp§sadded dropwise over

37 stryctural gnits.of the following fornula, and is called |
Resin R410 pdnytes from a dropping funnel. The resulting solution

was stirredat 25°C for 3 hours, then, 200 g of methyl isobutyl

16 ketone, 30 g of propylene.glycol ﬁonomethyl ether acetate
and 166 g of ion-exchange water were added, and a sépération
of layeré was‘conducﬁed. The resuiting organic layer was
washed with 166 g of ioﬁ-exchanged water three times and
an organic layver was obtained by a separation of layers.

15 The solvent was distilled off from this oxganic layef'for
concentration. Then, a sol#ent substitution was carried
out by-adding 139 g of propylene glycol monomethyl ether
acetate and distilling off the solvent to obtain 91.9 é of
a2 resin sclution of ﬁropylene glycol monomethylether

" 20 acetate. |
The concentratioh of solid components;of the resin

solutipri, measured by an evaporation method, was 30.4%. The
ratio of the'hydroxyi groups which had been 1-
ethoxyethylated toe the total hydroxyl gfoﬁps in poly(p-~

25 vinylphenol) was measured by nuclearx magngtic resonance
(NMR) and it was 30%. The ratio of the hydroxyl groubs which
had been 4-anisoylated to the total hydroXyl'groués in

poly(p-vinylphenol) was 5.0%. This resin contains
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M&?@C@f}ﬁ%ﬁé@ﬂ%mmsommxmﬁﬁ g of pol y(p-vinyl phenol) (0 92 nol as

p- vi nyl phenol unit) and 1320-g of propyl ene gl ycoht
acetate were charged into a flask, and stirred to s

Then, distillation was conducted at 60[err] C under a red m
of 20Torr to renove 661 gof solvent. To this resin i sol ution thus

obt ai ned was added 9.3g (0.092 nol equi va"ent based on hédroxyl
groups iStpeed umh.t#mbﬁeﬁcﬂ yohe follocmrt-suépmvémneand is cal
Ther esul ti ngsol uti onwas heated to 50[err]C, then, 9.0 g (0.046 nol,
- 0. 05 eqRRe8rBnR%ased on hydroxyl 15 groups in pol y(p-vi nyI phenol ) ) of
- 4-tert-butpxybenzoyl chI ori de was added opwi se. The sol uty on was
" stirred #CHy,=~CH Bl ; - 3$CHpoC |
nononet h t her acet 880 g of hyfl iso ketone andy 666 g
of a 0.5 aque@o al c aC| ol uti on vvere aqded t@e ' sol ugi on
whi ch was\ furth sfir ereafter, sepalati o | ayer$ of the _
sol ution Was co@hcf ed. The O-CHUQETQQH@ i n\whi cho&es—@-acma Yo
. aqueous oxwlic aci - sol uti I s add to\{he org ayer thus
obt ai ned and the separation of |ayers is conducted was repeated
tw ce, ' 38 . and the resulting
solution was washed. The resulting organi c | ayer was further washed

" with 6665%{1t}h%%:“?§‘°€§9.9\?‘1e 5|_hewater tree times, followed by conducting a

separ at solvent was distilled off fromthe organic
layeg (Sa) Partial 4-tert-butoxybenzoylation of polyvinylphenol

110 gof poly(p—vn.nylphenol) {0.92 mol as p~vinylphenol
unit) and 1320 gof pr.opylene glycol monomethyl ether acetate
were charged into a flask, and stirred to dissolve the resin.
Then, distillation wag conducted at 60C under a reduced

10 pressure of 20 Torr to remove 661 g of solvent.: To th:l.s resin

| solution thus obtained was added 9.3g (0.092 mol 0.1

equivalent based on hydroxyl groups inpoly (p-vinylphenoll )
of triethylamine. The resultingsolution was heated to 50C,
then, 9.0 g (0.046 mol, 0.05 equivalent' based on hydroxyl

15 groups in poly(p-vinylphenol)) of 4-tert-butoxybenzoyl
chloride was added dropwise., The solution was sti;:red for
3 hours at 507, then, 331 g of propylen_e glycol monomethyl
ether acetate, 880 g of methx;-l isobutyl ketone and 666 g
of a 0.5% agueocus oxalic acid solution were 'addea to the

20 solution which was fu:;;'ther stirred. Thereaftexr, a
separation of layers of the solution was conducted. The
.operation in which 666_g of-a 0.5% agueous oxalic -acid
solution is added to the organic layer thus obtained and

the separation of lavers is conducted was repeated twice,
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R:915 P, 73/92
7 nt RKH{SHAWF@NQS& INEELER &bl uti on.
M@%&@"eﬁ@??ogbm%qspgggorrponents of the resin sol ution, rreasurei(i,tg a

evapor ati onnmet hod, was 27.2% The ratio of the, h
had been 4-tert- but oxybenzoyl ated to the total : |
pol y(p-vinyl phenol) (protecti ng rati o) was neasur ed ! b
~ magnetic resonance (NVR) and it was 4.7% (5b) Partlal
1-et hoxyet hyl ation of resin obtained above 92.0 g of the resin
- sol uti ora8. Bhemtessl bing rdlutionpwasywahbed. uthe Eﬁﬁblllﬁédlgn (5a),
0.026 g of p- 15 toluenesulfonic acid nDnohydrate and 382 g of propyl ene
gl ycol nppgamiiiy |l satdwerwas efat theer wacizedodl tht 66§ pfadrn-exchapgestirred
and concentrated at 65[err] C under a reducedpressure of 20 Torr. 186 ¢
of resinyagleit itreebtamesd hfolhewed byoncaducdting dasepsdtatien Q(ft
then, 5.2 g (0.072 nol, 20 O0.36 equival ent based on hydroxyl groups in
pol y( p- layers Nyl Hesallvemt watsstsitiyl 1 ediud £ Harm titedo dgapdicskayes
10 minutes froma dropping funnel. The resulting sol ution was stirred
at 2% er fbe fovnSehawas idiene 2bkginf 48Bhg & sobatipl solutkenene, 104 g
of propyl ene glycol nononethyl ether acetate 25 and 166 g of ion-exchange
wat er were addtd cowcensepariaimonf solisd copponertscofididtedeghe
resul ting organic | ayer was washed with 166 g of ion-exchanged wat er
‘three ti gedlwniion, measuredohy@n ayaporatibranesdds), wasepdr af.on Wie
| ayers. 39 The sol vent was
distill edeatffofobmehie dpdganivd lgxaupéowhich badcdbaamtéonerthen, a
sol vent substitution was carried out by adding 141 g of propylene
gl ycol mnnrexybenedykated to the total hydroxyl groups in
10 poly(p-vinylphenol) (protecting ratio) was measured by
nuclear magnetic resonance (NMR) and it was 4.7%.
{5h) Partial l?ethoxy'ethylation of resin obtained above
92.0 g of the resin solution (0.20 mol as original
p-vinylphenol .ﬁnit) obtained in (5a), 0.026 g of p-
15 toluenesulfonic acid monohydrate and 382 g of propylene
glycol monomethyl ether acetate were charged intq a flask,
and stirred and concentrated at 65°C under a reduced pressure
of 20 Torx. 186 g 6f resin solution obtained by the
concentration was cooled to 20T, then, 5.2 g (0.072 mol,
20 0.36 egquivalent based on hydroxyl groulﬁs in poly(p-
vinylphenol)) of ethylvinyl ether was added dropwise ovexr
10 minutes from a dropping funnel. The resulting solution
was stirredat 25C for 3 hours, then, 200 gof methyl isobutyl
ketone, 10'4 g of propylene glycol monoinethyl ether acetate
26 and 166 g of ion—exchanée water ,ﬁvere added, and a separation |
of layers was condu'cted: The resulting organic layer was
washed with 166 g of 'ion—exchan_ged water three ‘times and

an organic laver was obtained by a separation of l'ayei:s.
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ropyl éne gl ycol nononet hyl ether acetate. The concentration of
solid conponents of the resin sol ution, measuredbyanevaporati onmet hod,
was_ 32.6% The rati o of the hydroxyl groups which had been 1- '
et hoxyethyl ated to the total hydroxyl groups in poly(p- 10 vinylphenol)
was neasured by nucl ear nagnetic resonance (NVR) and it was 30% The
.ratio of the hydroxyl groups which had been . 4-tert-butox benz%ylated
to the tBh& sfkyenry was digthbledn ofdl KRV APLSHOTAINIRSIBYER AN s
resin contains structural units of the followng fornula, and_ s, 15
cal | ed RESD¢ewtratiory| Then, a S%%Esﬁéﬂé&%@lgl@n was (earrpgd | al
3-.ani soyl ati on of _pol yvi nyl phenol 110 g of pon(p-vianphenoI)
(0. 92 noPuds wvaﬁ@%dl goofymr9ruhenssmlycetl posigmerayl ether
gl ycol nononet hyl ether acetate ‘were -charged into a,flask, and stirred
to di ssoRrFehakerand fistillipghofdi he salventuae Sbhaio s Ao erSimder a
reduced pressure of 20_Torr to renove 681 of. solvent, propyl ene
glycd® nSRERGR afh@rep¥isne gbYeRils MAneResbyd er acetate.
40 t hus obt ai nedwas added, 9.3g (0.092 _nol, 0.1 equival ent based on
hydr oxyl gr ouFe nCPBFEEEAL HPRpRINFYI 168 COMRIMGNESF RL the regdn
resul ting sol ufion was heaafg to 50[err]C, then, 7.8_g (0.046

solution, measured by an evaporationmethod, was 32.6%. The

ratio of the hydroxyl groups whiéh had been 1-
ethoxyethylated to the total hydroxyl groups in poly(p-
10 -vinylphenol)'was measured by nuélear magnetic resonance.
. {NMR) and it was 30%, The ratio of the hydroxyl groups which
had been 4-tert-butoxybenzoylated to the total'hyd:oxyl |
groups in poly{p~vinylphenol) was 4.7%. This resin
contains structural units of the following formula, and is

15 called Resin RS.

CHz-ES —f-CH,—CH N— LeH,- cH \
oM O~ CH-0~CaHs o-g-{)-ocicHy)s
- CHs o)

heet Has Been Replace

SR i

"{6a) Partia1:3—anisoy1ation of polyvinylphenol.
110 g of poly(p-vinylphenol) {(0.92 mol as p-vinylphenol
20 'unit)and1320g;ofpropylenéglydolmoﬁomethyletheracetate
were charged into a flask, and Stirred to dissolve the r.esin.
Then, distillation was conducted at 60°C under a.reduced
pressure of 20 Torr to remove 681 g of solvent, propylene

- glycol monomethyl ether acetate. To this resin solution
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was a dropw se. The sol utlon was stirred for

3 hours at 50[err]C, then, 351 g of -propyl eHs t’l“lhyl et her-
acetate, 880 g of nethyl isobutyl ketone and % aqueous
oxalic acid solution were added to the sol ut| urt her 10
stirred. Thereafter, a separation of |layers of the solution

conducted. The operatlon i nwhi ch 666 ?of a 0.5% aqueous oxaL é)l d
sol ution Ehusddbgadnedwast gddied P aper (0092 mol, Pt &iv@aivad smfePase

separation of layers is conducted was eated tw ce, ,and the

resul ti ngogdxmdmpmhgrmannw(mswrt@éhpﬁrsngﬂdr)gaﬁl erigFbw \aRiNErt her
washed with 666 of i on- exchanged water tree times, followed by
conduct i nghe resulkingadbatbon wgerkeatkd Sol 501K . vietsenli st 8 1ced 06104 § r om
the organic layer for concentration to obtain 466 aresin sol ution.
20 Tiod cobcBht e irabensobiasednponbndrekylhenaws in  sol ution,
nmeasured by an evaporation nethod, was 27. 9% The ratio of the

hydr oxg| gmhpkpmmuyltmeneémmaeﬁuasognms@yl chlpride wasahdded oxyl
groups i'n pol y(p-vinyl phenol) (protecting ratio) was neasured by

nucl ear magrepwise25 Thessadntd rNWRE shi rirtedliorss B%urs at 36K}, raren al

1- et hoxyet hyl ati on of resin obtained above g of the resin
sol ution @csrzogn@f BEopM IR nel glycolpmanghehbadi anm:; @gssm i§80 6@)
0.026 g tp t ol uenesul foni c_aci d nmonohydrate and 384f
propyl ene° methydolsabréyd: ket o and &l &k ofepelc Al a8 Sat® oxal hsk

and stirredandconcentrat edat 65C_underareducedpressure
acid solution were added to the solut:.on which was further

10 stirred. Thereafter, aseparation of layers of the sclution
" was conducted. The o;;eration inwhich 666 gof a 0.5% agueous
oxalic acid solution is added to the organic layer thus
obtained and the separation of layers is conducted was
‘repeated twice, and the resulﬁing solution was washed. The
15- resulting organic layer was further washed with 666 of
| ion-exchanged water tree times, followéd by conducting a.
separation of layers. The solvent was distilled off from

the organic layer for concentration to obtain 466 g a resin

solution. |

20 . The concentration of solid components of the resin
solution, meas;lred by an evaporati.on method, was 27 .9%. The
ratio of the hydroxyl groups which had been 3-anisoylated
to the total hydroxyl groups in poly{p-vinylphenol)
{protecting ratio) was measured by nuclear magnetic

26 resonance (NMR} and it was 5.5%.
{6b) Partial l-ethoxyethylation of resin obtained'adee.

90.7 g of the resin solution (0.20 mol as original

p~vinylphenol unit) obtained in (6a), 0.026 g of p-
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[err]C, then, 5.1 g (0.071 nol, 0.3
hydroxyl groups in poly(p- vi nyl phenol )) of et hyl'l\hisrsxiéetﬁés%én ceadded
dropw se over - 10 minutes froma dropping funnel
sol ution was stirred at 25[err]C for 3 hours, thenmmqmu ,lﬁ
I sobutyl 10 ketone, 87 g of propyl ene glycol nDnoneth
and 166 g of ion- exchange wat er were added, and a separ atlon of Iayers

dyg . hg f
\INg?l gggha éf\gen;? er f;:#ﬂi %&%Sh&a%tn&ﬁ%agm C ye - A(?o gléﬁ%doby a
separ at | ‘r’g{l}%o&a}ﬁ%ﬁ e 1TQ€1}§9' Y S e&%fé' %ﬁﬁ&! d 1:(196“& @fagkga”' ¢

| ayer fo concen a so stitution was carrie

st f‘%ﬁ%ﬁﬁ@%ﬁ%%ﬁd‘%%ﬁf& #%5%‘?“5%%3% Hansenaigafese™™

ol 14 combrtl ST hATY Fr 0¥ AEELR Bolxithon obtdl 83”5?”‘%' oo

ﬁ;gpg gtnlr‘icggterﬁ%q"e%efq%xyeﬁﬁ%%a o-lgc;f?d 7f’ﬁeﬁ;ao al %ﬁl hgxqur %ou(psg(?ﬂfpﬁiz’yn Ch

_ ://vegygg&enq)'.he Y%féﬁg %édér%?(yﬁ hgﬁwgs&v\% haa %}eer# -aan 223I :51': ed
o A 845 RO LU YRR A B o

called 10 minutes from a dropping funnel. fhe resuT8¥dy Rbo1L850n

was stir;edat 25C for 3 hours, then, 200 g of methyl isobutyl'

10 ketone, 87 g of propylene glycol monomei:hyl ether acetate
al;xd 166 g of ion-exchange water were added, and a separation
of layers was conducted. The resulting organic layer was
washed with 166 g of. ion-exchanged water three times and
aﬁ organic layer was obtained by a separation of layers.

16 - The solvent was distilled off from this organic layer for
concentration. Then, a solvent substitution was carried
out -by adding 168 g of propylene Qlycol monomethyl ethef
aeeéate and distilling off the solvent to obtain 102.5 g

' résin solution of propylene glycol monomethylether acetate.

30 The concer;trat:ioniof solid components of the resin
solution, measured by an evaporation method, was 26.8%. The
ratio of the hydroxyl éroups which had Been 1-

_ ethoxyethylated to the total hydfoxyl groups in poly(p-
. vinylphenol) was measured by nuclear magnetic resonance

: 25 (NMR) and it was 30%. The ratio of the hydroxyl groups ﬁhich
" had been 3-anisoylated to the total hydroxyi groups 1n

poly (p-vinylphenol) was 5.5%. This resin contains

structural units of the following formula, and is called .
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pol y( p-vi nyl phenol) (0.92 nol as p- V|nylph

of propylene gl ycol nonomnet hyl ether acetate ?md
flask, and stirred to dissolve the resin.. Then

conducted at 60C under a reduced pressure of 20 Toih i

of .sol vent, propyl ene 10 glycol nononethyl ether acet eS|n
sol ution. t hus obtai ned was added 9.3g (0.092 nol, 0.1 eqU|vaIent

based Resbﬁh?&r -©oxyl groups inpoly(p-vinylphenol)) of triet hyl am ne.
The resulting sol ut4 s heatedto 50[erR] C, then, 7.6 g (0.046
nol, 0.0 ' -e.-leiﬂ [ ' nol ))
of cinna e s

on:

I _ dr opwilse. The sl utionwas stiYred
for3 hourg at 5 r]C then ' 365 g of) priopyl e choI nonongt hyl
et her acethpte, 830 thyI | sobuty et one d g of a}0.5%

aqueous oxqlic OH aC| d soI UOFQHWO-eCaldglgd t the QoI @ whi chf was

further stirr her eaf t a separmtion, of |ayeks O\ _the gol ution
was conducted. The operatlon in ih 666 g of a 0. 5% a ueou@CHs oxal ic
acid solution is added to the organic |ayer thus obt ai ned and the
.Separation of -layers is conducted was repeated twi ce, and the
=resu|t|ng t The.

' %ﬂk;lﬂnégso{;sr‘é‘g&?}% was further washed with 666 of

(7a) Partial c1nnamoylation of-polyﬁinylphenol

5 110 g of poly (p~vinylphenol) {0.92 mol as p-vinylphenol
unit) and 132_9 g of propylene glycol monomethyl ether acetate
were charged into a flask, and stirxed to dissolve the resin.
‘Then, distillation was conducted at 60C under a reduceé
pressure of 20 Torxr to remove 695 g of solvent, propylene

10 jgiycol monomethyl ether acetate. To this resin solution
thusobtainadwasadded9.3g(0.092&01,0ilequivalentbased
onhydrpiylgroupsinpoly(p—vinylphenol))6ftriethy1amine.
The resulting solution was heated to 50C, then, 7.6 g (0.046
mol, 0.05 equivalent based on hydroxyl groups in

15 poly(b—vipyiphenol)) of cinnamoyl chloride was added
dropwise. The solutionwas stirred for 3 hours at 50C, then,
365 g of propylene glycol monomethyl ethex acetate, 880 g
of methyl isobutyl ketone and 666 g of a 0.5% aqueous oxalic
acid solution were édded to the solution which was further

20 stirred. Thereafter, a separation of layers of the solutlon
was conducted. The operat:.on in th.ch 666 g of a 0.5% agqueous
oxalic aC1d solutlon is added to the organlc layer thus
obtalned and the separation of layers is conducted was

repeated twice_, and the resulting solution was washed., The
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solvent was distilled off fron1 geg I C Iayer for
concentration to obtain 461 g a resin solutl he?t Has Been R
congentration of solid conponents of the resin Hmml Hﬂul ured by
an evaporation nethod, was 28 0% The rati o of groups
whi ch had been cinnannylated to the total hydroxyl groups in

pol y(p-vinyl phenol) 10 (protecting ratio) was measured by nucl.ear

magnet i ¢ resultdinpancqaiidl)lavdri wasasEdrier wasliel) widhi6b6 of

1- et hoxyet hyl ati on of resin obtained above _ 89.3 g of the resin
solution {@n2@xBHam§edr wgitet tree Rimew| plieldowedt byoktcridedting 2a),
0.026 g of p- 15 toluenesulfonic acid nonohydrate and 388 g of propyl ene
gl ycol nogepairadi®hhef aasicdL. Werkecholgaht nta@sadisadk led ofdndxsim rred
and concentrated at 65[err] C under a reducedpressure of 20 Torr. 145 g
of .resi.n ghkubirgaroh ddypdrbforheoncentumeons abi obtedn ddl edat resin
20[err]C, then, 5.3 g (0.073 nol, 20 0.37 equivalent based on hydroxyl
group$ |nsthu£xbn. . .vinylphenol)) of ethylvinyl ether was added dropw se
over 10 m nutes froma dropping funnel. The resulting solution

was stirred atThe erofceharatimwref- shdnid 260mpoofermes hylf ittobutgkin

ket one, 145 g of propyl ene glycol nononethyl ether acetate 25 and 166 g
of ion-exgbdngrical mearueedsibign avhposapdoat nethod, wafs 28y A%, Wakhe

conducted. The resulting organic |ayer was washed with 166 g of
i on- exchaprgad ovad £rthér hgdriaxsl agtdoups v ohghadc ble®re re imsamblydiateeidby a
separation of |ayers. 44 The

sol vent wa® dits¢i tbealofiydroxyllhicsronganin Ipyky (bewvinylphenol)
10 (protecting ratio) was measured by nuclear magnetic
resonance {(NMR) and it was 5.2%. |
{7b) Parﬁial l-ethoxyethylation of resin obtained above
89.3 g of the résin solution (0.20 mol as original
p-vinylphenocl unit) obtained in (7a), 0.026 ‘g of p-

' 15 télﬁenesulfonic acid monohydrate and'38$ g of propylene
giycol.monomethyl ether acetate were charged into a flaék,
and stirred and concentrated at 65°C under a reduced pressure
of 20 Torr. 145 g of resin solution obtained by the
concentration was cooled to 20C, then, 5.3 g (0.073 mol,

20 0.37 equivalent based on hydroxyl groups in poly(p-
vinylphenol)) of ethylvinyl ether was added dropwise over
10 minutes from a dropping fumnel. The resulting solution
was stirredat 25C for 3 hours, then, 200 g of methyl isobutyl
ketone, 145 g of propylene glycol monomethyl ether acetate

26 and 166 g of ion-exchange water were added, and a separation

' of layers was conductéd. The resulting orgaﬁié layer was
Washed w;th 166 g oflion—éxchanged water three times and

an organic layer was obtained by a separation of layers.
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propy ene glycol nononet hyl ether acetate and distiTting off
the soI vent to obtain 85. 6 g of 5 a resin sol utl'ﬂxrssbéet asd?fcydmdphcegl ycol

nmononet hyl et her acet at e. - The ‘concentra
conmponents of the resin sol ution, neasured by a thod
was 32.3% The rati o of the hydroxyl groups mhlc
et hoxyet hyl ated to the total hydr oxyl groups in poly(p- _ V|nylphenol)
vwas neasyhed sl veiet e@hsneEdRali Xl é8SeFE Grom thi VB grith ¢t 1ager3@6r The
.ratio of the hydroxyl groups which had been cinnanoyl ated to the total
chydroxyl cgneidise+ation. Paib®, VangolRanet ) suwis . it iofhiva s esaprd@d ai ns
215 structural units of the following fornmula, and is called Resin R7.
lerr]  out b aéaﬂh@e&sse Egaeml gu%p’aﬂéhleal ﬂ%@bhow&%%ymne&fher
ponV|nyIphen¥' 0 g of a polyvin enol (0.33 nol as -

p-vinyl pQ% ate aHa' a)isthoﬁl?ng SE£pthel m&séﬁtoabcogéacimw £ and
. 480 g af yl isobutyl ketone were charged into a fl ask, and stirred

.and wncsﬂgﬁ' fﬂ ébl@:‘ﬂf&ﬁ]Gfumﬁﬁéﬂee@qrﬁswﬁonom@éhﬁﬁlemerr 258 915

resin solution obtained by t
acetate.

The concentration of solid components of the resin
solution, measured by an evaporation method, was 32.3%. The
ratio of the hydroxyi groups which had been 1-

10 éﬁhoxyethylated to the total hydroxyl groups in poly(p-
' vinylphenol) was measured by nuclear qagnetic resonance
(ﬁMR) ana it was 30%. The ratio of the hydroxyl groups which
had been cinnamoylated to the total hydroxyl groups in
poly(p-vinylphenol) was 5.2%. This resin contains

15 ° structural units of the following formula, and is called

Résin R? '

- \ - \

CHg CH=— CHg CH CHy—CH
. O-CH-0-CHs O~G-CH=cH-¢_)
| CH3 _ O
S&nthesis Example 8 (Partial 1—ethoxyethylation of
polyvznylphenol)
20 40.0 g of a polyvinyphenol (0.33 mol as p—Vlnylphenol

unit), 0.057 g of p-toluenesulfonic acid monohydrate and
480 g of methyl isobutyl ketone were-charged into alflask,

and stirred and concentrated at 65C under a reduced pressure

of 60 Torr. 258 g of resin solution obtained by the
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et hyl vinyl ether was added dropw se over 10 m nut eshif SIREAEAs Béeq RPpIATEd
funnel. The resulting solution 5 was stirred at 25[err]

then, 98 g of nethyl isobutyl ket one and 124 g of |or|wmgkwl)wr
wer e added, and a separation of |ayer was conducted. ;
organic | ayer was washed with 124 g of -i on-exchanged water tw ce,

i sti 1) e BPEaRrRthRs R feoLafe R d GFY ComcehPRar i 0 9 Bridhiad .
ol yeol moflogets ERAER tadsare arn BydrSuv 7ougeoin hleBRTEN 1o
OBt 019 i ToRehS). 30 oot PR B AR AR 8
he. hydr oA RITORRS FFOR s BB i FUnReL. noRbE AsnLhieg prddbisn”’
LR By B St MGk b S Rl Ch iy
L:ﬂ gdcon aeit&§ naRgStirzu%C teg;?k li%irf—se:gz:hyﬁ%g Ovlt:!xg\ém.rn%éroer ngég’edefndarixa A6
Appl i cation %(arrgl.e 1 1 A pro Loe chg. nonone {_] I_etoher acetate
sol ution SeP2TRtRen eflayver was, (?prﬁ 9ﬁghe5| i‘aEfaerﬁ)‘Fi ¥n19n A A fint
of 9.1 parfasyér ézgrsrr%zaosfhesglvb:(.jtﬁoman%nfosfifoy-]%xrc SairPg'eé water twice,
followea by conducting a separation of layers. The solvént
- 10 was distilled off from this organic layer for concentration.
Then, a solvent substitution was char.r_ied out by adding 396
g .o_f propylene glycol monometh&l ether acetaté and
distilling off the solvent to obtain 1.52 é‘ of a resin soclution
of propylene glycol monomethyl ether acetate.
1B The concentration of solid components .of the resin’
solu.tion, measured by an evaporation me.thod, was 33.3%. The
ratio of the hydroxyl groups which had been 1-
ethoxyethylated to the total hydroxyl gr.oups in polyl(p-
* wvinylphenol) (protecting ratio) was measured by nuclear
20 magnetic resonahce (NMR) and it was 38%. This resin contains

structural units of the following formula, and is called

Resin RS8.

-CH2—5: £ cH-cH -\
OH  O-GH-0-CyHs

CH;
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i n" Synthesi s Exarrpe I n an anount of 4.4 parts in terns
of solid conmponents in the resin, b|s(cyclohexylsulfonyl)dlazonefﬁane
as an acid generating agent in an anount of 0.5 &hsetHasBeenReplaced
met hyl di octylam ne in an 10 anount of 0.011 parts‘ ycoI
nononet hyl et her acetate were mxed so that tHe t
propyl ene . glycol nononethyl ether acetate was 65 parts an |sso ved.
Thi s sol @ppblivat ifont Bxatplle dugha filter made of a fluorine resin
havi-ng a pore diameter of 0.1 [err] m to prepare resist 15 solution.
The above-desckipedpydsirses gbyobilomoresmappliledthen acetadid issplnpaver
~which had been washed by a normal nethod so - that the filmthickness
after dryfReainOR12sjattesizedninaSynthesyis Bxarple Thin, anmsounkti con
waf er was prebaked for 90 20 seconds-at 90[err]C on a hot plate. The
filmaftesft e lppaks nin termsmoxpoidd compamentshianitine meessihaviang
pattern to a ultra violet ray using KrF exinmer |aser stepper [NSR-2205
EX12B5 propyifarnt glkdcdy mbhomeCiryl otier an&tatpesoluti®mp fhReisdn a
exposure wavel ength of 248 nmw th a changing of the exposure 25 anount
st epwi se.R§hsymifless bk edr ithSyaxyneslis Ecaipatel in ad emd@nsecodnds st
100[err]C on a hot plate as PEB, for conducting a reaction for
renovi ng paste admxcterpsgrafipsohiekposgponent spaih i bhe. reBis, was t he
devel oped with a 2.38% aqueous 47
sol ution bistleyahehexydewhf anylydiazdeethaotn s an acid geserating

pattern. . The formed pattern was observed by an electron
agent in an amount 6 0.5 parts, methyldloctylamlne in an

10 amount of 0. 011 parts, and propylene glycol monomethyl ether
acetate were mixed so that the total amount of propylene
glycol monometh?l ether acetate was 6S parts, and_ dissolved.
This solutionwas filtered througha filter made of 2 fluorine
'resin having a pore diameter of 0.1 z m, to prepare rxesist

15 solution. _'
The above-described resist solution was appiied on a
silicon water which had been washed by a normal method so
that t;he film thickness after dryi_ng was 0.72 g m using a
spin coater. Then, this silicon wafer was prebaked for 90

29 seconds at 90T on a hot plate. The film after the prebaking’
was exposed thrxough a ch'romium mask having pattern f:o aultra
violet ray using KrF eximer laser stepper. [NSR-2205 EX12B
manufactured by Nikon Corp., NA = 0.55, ¢ = 0.8] having a

. exﬁosure wavelength of 248 nmwith a changing of the exposure

.25 amount stepwise. The wafer after the exposure was heated
for 90 Seco_nd_s at 100°_C on a ho.t plate as PEB, for conducting

a reagtion for removing the .protecting group in exposed

portions. This was the developed with a 2.38% agueous
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an exposure of 35 ml/cnferr]. In this
ml/ cni err] corresponds to an exposure amount (effective ThlsSheetHsrmeniRe)ﬂa&eH)
wherein 0.25 [err] mline andspacepattern is 1:1,

corresponds to the m ninum size (resolution) of i n H!ﬂﬂmmm[n
separating at an exposure of the effective 10 sensitivity.

was applied on a glass wafer, and transmttance of a |ight having
wavel engidlwt idas afintdéroamethylamhbainesilsydroxdilde f oonobitaaid idm was
measured to find the transmttance per 1 [err]mof the resist film
was 28%positbveAptttatrhon Exanples 2 to 7 and Conparative Exanple 1

The sane tests were conducted as the Application Exanple -1 except that

resins shown 7ie TAbketell ps eteser was rebpeatvied® by andrglédsrbast ead of
Resin RlL and Resin R8 used.in Application - Exanpl e 1, organi c bases

shown i mil@Pbechbpiet® €58d that?8 0! £8P@CH Yen@@&&tﬁetﬂi\i@@@é‘folved
met hyl di octyl am ne used in Application Exanple 1. Further, 1.4 parts

of phenwith exdelleaite prast itedat miCens &tireco EXASRhE/ &mé 0 thﬁtthlile
transm ttance thereof becane the sane |evel as that of Appl i cation

Exanpl essaséncts and temd icafr Eapparia tocaawpdsurdbambunt (B ietoire NO
phenyl benzoate had high transmttance. Theref ore, phenyl benzoate was

added t sdéMsitiesity) wHeeein 0.2685yl isloplerhnddspackEhpae teaimlies are
shown in .Table 1. "B1" and "B2" in the columm of "Organic Base" in

Table 1and 0.18 g m corresponds to the minimum size 4%esolutionndicate
the foll owi ng compounds. B1l: net hyl di octyl am ne
of line and space separating at an exposure of the effective
10 sensitivity. This resist wa's' applied on a glass wafexr, and
transmittance of a light having wavelength of 248 nm through -

the 'resist in the form of a film was measured to find the

transmittance per 1 g m of the resist f£ilm was 28%.

18 application Examples 2 to '7 and Comparative Example 1
The same tests were conducted-as the Application Exampie
1 except that rési‘ns shown in Table 1 were used in respective
amounf.s instead of Resin Rl and Resin R8 used in Application
Example 1, 6rganic bases shown in Table 1 were used in
20._ respective amounts iﬁstead of methyldioctylamine used in
Application Example 1. Further, 1.4 parts of phenyl
benzoate was used in éomaprative Example 1 so that the
transmittance therecf became the same level as that of
_Appli_c‘a.tion Examples, since a resist of Comparative Example
. 26 1 but containing no phenyl b’enzoate- had higﬁ transzﬁittance .
Therefore, phenyl benzoate was added to this resist. The
results obtained in these exainples are shown in Table 1.
“Bl” and “B2" in the column of “Organic Base” in Table 1
- 47 -
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t

fine patterns having si zes shown in the colum of
"Resol ution" i n Table 1 were : resolved with excellent profile at
exposures shown in the colum of "Effective Sensitivity. However,
I n Conparative Exanpl e 1, though030[err] mfine pattern was

resolved at an 10 exposure of 30 ml/cnferr Shtetdias Begn Beplaced

nferr],
pattern top was | arge and only root portrons re
"Table 1 indicate the follReging compoundsPhenyI _ Eff
(solid Organic benhzo- Effective Resolu- Tra -

base benzoBl: methyldioctylamimace nent s- (parts)
ate ity nets-" (parts) (parts) (ml/cnferr])
([err]m B2 :AntishRi-d2 Ri¢thdxyethox@rhebphylll amine B1/0. 011 -
-35 0.18 28 R8/ 4. 4 Appl i cation R2/
Exanple 2 13.5 °~ B2/0.012 - 29 0.21 23

Application R3/8.1 Exanple 3 B2/ 0. 012 20

0.2156 23 . In Application E¥HmMples 2 to 7 Apfineapatrt&dhs havizdganpl e
4 B2/ 0. 013 28 - 0.20 27 :

R8/ 0.6 sizes shown in thKPJlamn of “Rysotation” in TaBl/eO Dikre 22
0. 20 28 "Exanple 5 R8/5.8 Application 129 B2/ 1

Exanpl e fesolved wBth0eddSellent profild at exposuresOshéwn imBXhe
R8/ 0.6

column of “Effective Sensitivity. However, in Comparative
Example 1, though 0.30 g m fine pattern was resolved at an
10 ex,_;ﬁosnre of 30 mI/cm?, the £ilm reduction on pattern top was

large and only root portions remained

Table 1
) Regin . -
R Phenyl Effective - .

é:;;if g:g:nxc benzo- Sensitiv- tzz:lu ' T::g:g;
nents- £ ate ity »
Partz) (Parts) | (parts) | (wd/em®) (& m) t*1

Application |R1/3.1 _

Exanpile 1 81/70.011 - 35 - 0.18 28
R8s4.4

Application | R2/

Bxample 2 13.5 B2/0.012 - 29 0.21 23

application | R3/8.1 : .

Example .3 . B2/0.012 - 20 0.21 23
RB8/S5.4 ’

Application ?;/9 :

Example 4 ) B2/0.013 - 28 .20 | a7
RE/70.6 '

e s |RS5/7.7 '
Application| ™
? B2/70.012 . - 22 0.20 28
Example 5 R8/5.8 . .
- . RE6/

Application

Example § | 12-9 B2/0.013 _ 31 .19 a3
R8/0.6
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[err]

represent®la h'ydaugmittance per I p m of resist film

10

@R 28 ‘986! J4ca0: DONARDSON: BURNINSHAWSFROM: SC INTEBEC CO 0. 20 44

Conparative R8/ B1/0.012 1.4 30 (**2) 0.30 28 exanpl e

13.5 - B1/0.012 1.4 Foot note in Table 1 *1: -

Transn1ttance per | [err] mof resist film **2: Filmreduction on
pattern top was | arge 5 By inclusion of a resin having a
structural unit represented by the fornula (I) into a photoresist,
t r ans parerey—cahr—be—cort+ped—andra—t-nre havi ng
hi gh acqupgricazana lhe?f or ng ' nifestg exgely ept Jrespj utijon and
excel | er{ExppRXq [Te ¢¢ans mgﬁ;)ﬂ%ggﬁt ansmitthnce is | )wé)r'gg. A 4r)‘ie5| m havi ng
st ruct uffa—omts represented jy thefprmotae () and T 15
parti cull@orgarative 887 ul {g{,S4ch 9bj ech. 0 L+ 0.30 8
Subst i t ytea®pket - 147-3an JajI;IyOSZOOO k- {30 ) 2 40 -
VWhat we TramrTs: A photorest st (,unpobl T on TCICONpPrTsSEsS—a resin
-having Eepetroetig alnuBrbleepkesented by the fol |l ow ng forn@—a—&l—)———————

wherein R err], Rerr] and R err] each independ

%ﬁg gﬁéet Has Been Replaced

LT

. By inclusion of a resin having a structural unit

*%2: Film reduction on pattern top was large

represented by the formula (I) into a photoresist,
transparency can be contrélled and a fine photoresist
pattern having high accuracy can be formed which manifests
excellent resolution and excellent préfile even when
transmittance is lowered“. A resin having structural units

‘represented by the formulae (I) and (II) is-particularly

useful for such objeact.
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gen atom an al kyl group having 1 to 4 car bon atons or an al koxy
group haV| ng 1 to 4 carbon atons and Rlerr] represents a hydrogen at om
al kyl group or aryl group, or Rlerr] and Rl err] join together to forma

ring, which may be 15 heterocyclic; and R err] represents
an al kyl - group having 1 to 4 carbon atons, an al koxy grm Emﬂ"mgml
4 carbon. atonms or a hydroxyl group, provided that the anount ¢ s x

- resin c%ﬂ)q{;ent I g _f,rom about 50 to 98% by wei ght based on the total
.+ anmount ab1¥9 & e’t’ﬁs In the photoresist 20 conposition, and the

' S%by Tgﬁtriiinsﬁe%aé’% S8k ehtichi vipm Wikich tcs‘fnf‘” S¥acr metihnen <
Compos B BE 0B AT BOERd: M e PR R ST oo bYa e | BB LTS o,

cont ai ni stiuc g)al uni ts represented by fornmula (I) in an armunt of

. fromab - 50A- nol % of the total structural units of
':the copoly The phot orgsi st conposition accor drng [ 0O claimlI
“iwherein -t |str tural unit repyesented by formula (1) Shedt HeyBeen Replaced

L represe
.51 ‘

M

N
: (1) '

5 wherein R'l, R? ad R? each independeﬁtly represents a hydrogen
.atom or -an alkyl group having 1 to 4 carbon atoms; R?

, represeni:s a hydrogen a.tom, an alkyl group having 1 to 4
carbon atoms or an alkoxy group having 1 to 4 carbon atoms
' and R® represent;.s a hydrégen atom, alkyl group or aryl group,

10 or R* and R® ‘join together to form a ring, which may be
heterocyclic; and R® represents a hydrogen atom, an alkyl
.grqﬁp having 1l to 4 carbon atoms, an alkoxXy group héving

1 to 4 carbon atoms or a hydroxyl group.

2. The photoi'esist composition according to claim 1
15 wherein the resinisa é0polymer containing structural units
:' represented by formula (I) in an amount of from about 1 to

' 30 mol% of the total structural units of the copolymer.

- 8. The photoresist composition accdrding to claim 1
. wherein the structural unit represented by floz:mula (II) is

200 further represented by the following formula (Ia):

_50_
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a (1), err], Rlerr], Rerr] and Rerr] each |ndependently
represents a hydrogen atom an al kyl group having 1 to 4 carbon atons,
an al koxy group -having 1 to 4 carbon atons or a hydroxyl group. 5 4.
The phot oresi st conposition according to claim1l wherein the structural
unit represented by formula (I) is further represented by the follow ng
formula (1b): [err] wherein R err], Rerr], Rerr] and R err]
are as defi iﬂa‘orrrula(l), nd - Rerr] and R err] each

I ndependenf |’y rearesents a hydroyen atom 10 an al kyl group having 1 to 4
car bon -a-n aving 1 to 4 car bon—atefs—or—a hydroxyl
group. : 2 he phot resjst gonposit] on according t ki

wherein tfe Htﬂ {e";re ented byl or mula (1) i |II|“1“FI““INI|I“|II|
repr esent dby la (lc): x ¢ L Mm 5

52 J[err]

R4 R‘s |
wherein R!, R*, R® and R® are as defined in formula (I), and
R, R'?, R'? and R'* each independently represents a hydrogen
atom, an alkyl group having 1 to 4 carbon atoms, an alkoxy
greup haﬁing 1 to 4 carbon atoms or a hydroxyl group.

B 4. The phptoresist composition according to claiﬁ 1
wherein the structural unit represented by formula (I) is

further iepresented by the following formula (Ib)_:

1 3 :
3 \. '
ﬁ2 @ ° A 6 R.21 | ( Ib) ' : This Sheet Has Been R laced .
X85 | .
| 0-C—¢1 2/ .

wherein R*, R?, R?® and R aré as defined in formula (I), and
R"‘l_ and R?? each independently represents a hydrogen atom,
10 an alkyl group ha.v:i_.ﬁg 1 to 4 carbon atoms, an alkoxy group
. having 1 to 4. carbon atoms or a hydroxyl group.
5. . The photoresist compos:.tlon accordlng to cla:l.m 1
wherein the structm_:'al unit represented by formula (I) is

further represented by the following formula (Ic):
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err], Rerr], Rerr] and R err] each independently
represents a hydrogen atom an al kyl group having 1 to 4 carbon atons,
5 an al koxy group having 1 to 4 carbon atons or a hydroxyl group, and
Rlerr] represents a hydrogen atom or an al kyl group having 1 to 4
carbon at ons. 6. The phot oresi st conposition according to claim1
whi ch conprlse§ an Cld generating agent in addition to the 10 resin and

the resin cf a| nBa structural unit repyesented by the foll ow ng
formla ( err wh ' r], Rlerr], Rerr] and Rerr] ,
each inde ntI represents gen atom or an al kyl group having
l1to 4 carborR a Igse' %a? al kyl group having 1 to 4
car bon at gns, an akkyl oup or cycl-oal kyl group, or
R45 and Rl er ng_ an al kyl ene chain, which al kyl ene
chain may Re optionarl CE itu | al koxy group I mm I to
the structugal units reprlgSent g&ggy ormul a _ ml"”"I" m 'ﬂIII
53 ()N 7. The phot Si st cdnposition accordifig to'cldims *

wherein the resin-contains structural units represented by formula (V)
I n an anmount of about 10 to 50 % by nol of the

wherein R}, R?, R? and R%'are as defined in formula (I}, and
R3!, R¥?, R33, R¥ and R?® each independently represents a
hydrogen atom, an' alkyl group having 1 to 4 carbon atoms,
§ .an alkoxy group having 1 to 4 carbon atoms or a hydroxyl
group, and R represents a hydrogen atom or an alkyl group
having 1 to 4 carbon atoms.
6.  The photoresist composition. accbrding to claim 1
which comprises an acid generating agent in addition to the
10 resin and the resin contains a étructural unit represented

by the following formula (V):

41 43
/ Rc::42 ?3 : \ ‘This Sheet Has Been Replaced
Q) o l A
—-C—=~R46 :
0 Eﬁ,o R

wherein R*!', R*?, R*? and R each'indepéndéntly represents
2 hydrogen atom ox an alkyl group having 1 to 4 carbon atoms,
a R* represents an alkjrl group having -l to 4 carbon atoms,
156 R% represents an alkyl group or cyéloaikyl gréup, or R* and
R join togéther to fof_m an alkylene chain, which alkylene
chain may be optionally substitued with an alkoxy group in

addition to the structural units represented by the formula:

- §2 -
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siti'on according to claim®6 wherein the resin contains a
structural unit represented by the following formula (Vl): R51
R53. [err] wherein R err], Rerr] and R errf—each—t+ndependentdy
represents a 10 hydrogen atomor an al kyl group h
at ons In addition to the structural units of f !umm "Iwaﬂj {ﬂf
9. The phot oresi st conposition according to clai m+
conprises{rjun addition to the resin containing a structural unlt of
formula (1), a resin which is insoluble 15 or poorly soluble in an al kal
but whi ch? becomeThe phatbaleisist ubbmpoigitibn actdordbhgatcacilaim 6 10
The photoresist conposition according to claim6 whi ch further
conpri sesyhereiganite essinarpnuadns strddturald vadits wephesentad by
structural unit represented 20 by the following formula (la):

54 Terr]formula (V) where&hnaiorint .o R &bohtad ORtes r30 etchyi modpedetid y
represents a hydrogen atomor an al kyl group having 1 to 4 carbon
~atonmsH Ritotal repraesenraln (iytieggef ailve capalywérgroup having 1 to 4
carbon atons or an al koxy group having 1 to 4 carbon atons

8. The photoresist compOSLtion according to claim 6

wherein the resin contains a structural unit represented

by the following formula (VI):

251 253- \ o This Sheet Has Been Replaced
) W T
“oH |

_ wherein R%:, R%2 and Rr®? éaéh independently represents a

10 hydrogeﬁ atom or an alkyl group having 1 to 4 carbon atoms

in addition to the strﬁcturél,units of forpula (I) and (V).

9. The photoresist composition accoraing to claim 6,

which comprises, in addition to the resin cOntainiﬁg a

structural unit of formula (I), a resin which is insolﬁble
15 or poérly soluble iﬁ'an alkali but which becomes

alkali-soluble with the action of an-acid.

10. The photoresist composition according to claim 6

which further comprises an.organic basé compound.

11. A resin which contains a structural unit represented |

20 by the following formula (Ia):
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and Rl err

join together to forma ring, which nay be

heterocyclic; and Rlerr] represents a hydrogen atom an al kyl group
having 1 to 4 carbon atons, an al koxy group havi ng 1 to 4 carbon atons
or a hydroxyl group, and Rerr], Rerr], Rerr] 10 and Rerr] each

| ndependent |y represents a hydrogen atom an al kyl group having 1 to 4
carbon atons, koxy group havi ng 1 to 4 carbon atons or hydroxyl
group. ontains a structural units represented

ll%%/er P]e ]egl '. _ - rr]s a hydrogeﬁ5 meumn“mm"”mwmé]r oﬁg

having 1 | repregﬁr}ts a hydrober® attom" af al kyl
group havigng on agoms or al koxy group having 1 to 4
carbon at dqns 12 55 .and R err]
represent s\a hydroanQi ,ﬁyl group or aryl group, or Rlerr] and
Rlerr]- joir\together to a3ryng, which nay be’ het er ocyclic; and
Rlerr] represents a hydrﬁ{e at om an al kyl group having 1 to 4 carbon
atons,- an_al koxy _group havi 5 1 to 4 carpon atons or oxyl group,
and: Fo1 WHRTRAN BlerR: ad R e A rﬁ%p‘—aeﬁsa#@ga%@ peesh

.al kyl group having 1 to car bon, atom; an al ko group havi Qg l1to 4
carbon a2BERE &T 5B & YJgrQJ‘aﬁuP havi;g 1 k9 & Gapkesh amsf nd

'.-structural units represen .
representspa %1 érogen atom, an alkyl group having 1 to 4

carbon atoms or an alkoxy group having 1 to 4 c':a.rbon atoms
5 .and RS repreeents a hydrogen atom, alkyl group or aryl group,
or R*! and R® join together to form a ring, which may be
" heterocyclic; and R;s represents a hydrogen atom, an alkyl
group having 1 to 4 carbon atoms, an alkoxy group .having .
1 to 4 carbon atoms or a hydroxyl group, anc’r- R, R!2, R13
10 © and R} each independently represents a hydrogen atom, an
alkyl group having 1 to 4 carbon atoms, an alkoxﬁr group having
_1. to 4 carbon atoms or hydroxyl group.
12. A resin whieh contains é structural unir:s represented

by the following formula (Ib):

"Qoww| w i

1318 | wherein R', R® ad R® each independently represents a hydrogen
b : atém_ or an alkyl group having 1 to 4 carbom atoms; R?
represents a hydrogen atom, an alkyl group having 1 to 4

- carbon atoms or an alkoxy group having 1 to 4 carbon atoms
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efr]  each I ndependently represents a hydrogen —atemer—an
al kyl group having 1 to 4 carbon atons; R4 repr esent
an al kyl group having 1 to 4 15 car bon atons or an al 'konmmm m g" @E
to 4 carbon atoms and Rlerr] represents a hydrogen atem calky
or aryl group, or Rlerr] and Rlerr] join together to forma ring,
whi ch nay be heterocyclic; and.Rerr] represents a hydrogen atom an
al kyl and@®ouppresents a byfizegenauenrsa Lk 1agkerp §rorbYh9FAgP 20 1
to 4 carbon atons or. a hydroxyl group, and Rerr], Rerr], R[ery[
Rerr] aom Rf eanfd éhcthMe'peg 9y EepfOsantad Elﬁﬁdrd@% be an

al kyl group having 1 to 4 car bon atons, an al koxy group haV| [B;( 1to 4
car bon | dteterecye hids orpd @ompmem@ a hydrogen atom, an a

56 represents a hydrogen atomor an alkyl group having 1 to
carbon agvomp having 1 t® r‘bstnrb@(;braﬂ@ngst:oaé‘}aﬁ oxy 95%913%1'{91
further contains a structural units represented b)ﬁztlhe follpw n
formfl a 1Wo 4 ¢arbpn atoms or a hydroxyl group, and and R*‘ eac
independently represents a hydrogen atom, an alkyl group
having 1 to 4 carbon atoms, an alkoxy group having 1 to 4
carbon atoms or hydroxyl group.
T13. Aresinwhich contains a structural units represented

10 by the following formula '(Ic):

PN

@O_a_g_a"f‘_:g% w0 Hllllﬂ Illlﬂ i

wherein R, R? ad R? each independently represents a hydro:.:;en |
atom or an alky:_L .group having 1 to 4 carbon atoms; R?
re_pres'ents. a hydrogen atom, an alkyl group having 1 to 4
16 . carbon atoms or an alkoxy group having 1 to 4 carbon atoms
and R® represents a hydrogen atom, alkyl group or aryl group;
-or R? and R® join together to form a ring, which may be
ﬁeterocyclic; and R’ represents a hydrogen atom, an alkyl
group having 1 to 4 carbon atoms, an alkoxy group having
20 1 to 4 carbon atoms or a hydroxyl group, and R*, RrR¥??, RrR??,
‘R3* and RS éach independently represents a hydrogen atom,
an alkyl gJ':oup having 1 to 4 carbon atoms, an alkoxy group

- having 1 to 4 carbon atoms or a hydroxyl group, and R3®
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ydrogén atomor an al kyl group having 1 to 4 carbon atons,. a Rerr]
represents an. al kyl group having 1 to 4 carbon atons,

represents an al kyl group or cycloal kyl group, or Rl err] H“ﬁl i“ lU |
join together to forman al kyl ene chain, which al kylene '% W

optionally substitued with an al koxy group.

represents a hydrogen atom or an alkyl group having 1 to

4 carbon atoms.

14. . A resin accordzng to claim 11, 12 or 13 which further

contains a structural units represented by the following

5 formula (V):

R\ e
ﬁ“@()_z:—nw RO \\||\|\\ TN

wherein ;13"1, R*?, R*® and R** each independently iepresents
a hydrogen atom or an alkyl group having 1 to 4 carbon atoms,
a R*> represents an alkyl group having 1 to 4 carbon atoms,
R* represents an alkyl group or cycl.oalkyl group, or R% and
10 Rr* 4o0in together to form an alkylene chain, which alkylene

chain maiy be optionally substitued with an alkoxy group.
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