QU NONEDI AZI'DE- SULFONI,C ACI D ESTERS AND PCSI Tl VE PHOTORESI ST COVPQOSI Tl ONS
COVWPRI SI NG THE SAME FI ELD OF THE | NVENTI ON The present invention relates to
a qui nonedi azi de sul fonic acid ester of a polyhydric phenol conmpound, a
process for producing the sane, a sensitizer containing the sane and. a

posi tive photoresist conposition conpr}sing the sanme. The present invention
al so relates to a PMNPNEDEAZITE SULFONIOULEDEBTERS ANpisef ul as an

i ngredient of a positive resist conposition, a process for producing the
same and a resi sPOSTTINVES PHOTORESTSE COMPOSITHONS .COMPRDERNIRITHE! SAMEOF THE
RELATED ART Various qui nonedi azi de sulfonic acid esters of cenpounds having
a phenolic hydroxy group have been proposed as sensitizers in

phot osensitive resin conpositions used in mnute processes for producing
seni condudtiéi-D @& Bl IW%WWNa rise in the integration level of integrated
circuits, nore and gﬁre m nut e processes aﬂ% formati on  of ftern of

subni cron order havdnBeRReseRk i IMVENtIPn FelREes Fo as GHiaeh '€ I'n order

Scum (anodVRtBhEe Fo8 rabF 8 S podyRBRILS HinhdhcBhpBRE B bh&lets oF LT,
resol uti orpgyl ?’%Eh}%i@tﬁe %rgfﬂlte' 'g égﬁ%’:‘;&i]%?dc%‘;‘%ﬁ%fh '%ﬁg%aﬁ%?ar?:g?g 4

resi stance, et nmand Part rly int roduction
MDRAVS (Mg goRiiti ¢ hMotere ST BorPBbSESion comprising the same.

The present invention also relates to a polyhydric
phenol compound which is useful as an ingredient of a.
| positive resist composition, a process for producing the same

and a resist composition comprising the same.

DESCRIPTION OF THE RELATED ART
Various quinonediazide sulfonic acid esters of
compounds having a phenolic hydroxy group have been proposed
as sensitizers in photosensitive resin compositions used .in
minute processes for producing semiconductor. Recently, with
| a rise in the integration level of integrated circuits, more
-and more minute processés-and formation of pattern of
submicron order have been required for producing a

semiconductor. In order to cope with the recent tendency, a

-

positive resist composition free from scum (undeveloped
residue) and excellent in properties such as sensitivity,
resolution, y -value, profile (developed pattern shape) and
heat resistance, etc. is demanded. Particularly in the
production of 16j6u MDRAMs (Mega-bit dynamic randam access

" 'memory), éﬁposiﬁive;resist composition excellent in the

.:." s
.
L



mendry)’, a positiveresist conposition excellent in the 2 bal ance anong
properties such as sensitivity, resolution and profile, etc. is demanded.
However, for exanple, sensitivity and resol ution have contrary tendency,
i.e. inmproving the sensitivity often2lowers the resolution, and vice. versa.
Therefore, .it is generally difficult to obtain a positive resist

conposi t i Opa Pavecd |a@io 5 g répert IO RAICH! 85 - sérsi¥iviby ] /BestIULIOR- And- 285351)
and USP- 5, 290, 656(=J 2-269351), there is proposed a positive

phot or esi sprofiled)] etoprisaiemanded. priidweveensior zaxampdequsenyitdvatyde

sul fonic acid ester of a polyhydric phenol conpound having two or nore
benzene riagd. re*mamtmnm|hawqwnnnﬁnamxutendgngwer1 ﬁs anP9¥1n5athsfactory
in properties, such as sen5|t|v1t%' resol ution, [err] -value, profile,

scum et c. Sepaitivivwoften lowars the w%wm%nﬁafi. Nieet yeﬁﬁﬁween
sensitivity and.resolutipn. An o ct prese i,nvention,i.s to
provi de a %ﬂ %g%ﬁ%1t¥9e;§xﬁﬁﬂﬁﬁé#£&1qﬁ¥} °gkaﬂpoau89ﬁbtévﬁOS|tlve
reS|st co n I pertles such as*
Consi ti vi Thestdy BnBectaohbxbdn tdif, 1 %é‘%f??@iaéﬁtﬁiat resi st ance,  and
free fromscum a proggsyspls,173,389(=JP-A-2-285351) and USP-

5,290,656 (=JP-A-2-269351), there is proposed a positive

photoresist which comprises, as a photo sensitizer, a
quinonediazide sulfonic acid ester of a polyhydric phenol
compound having two or more benzene rings. The positive
photoresist, however, is not yet satisfactory in properties,
such as sensitivity, resolhtion, ¥ —value, profile, scum,
etc., particularly in sensitivity and in compatibility
between sensitivity'ahd resolution.

An object of the present invention is to provide a
photosensitive compoun@ which is useful in producing a
posiiive resist composition excellent in the balance among
properties, such as sensitivity, resolution, ¢ -value,
profile and heat resistance, and free from scum; a process for
prepafing the same, a photo sensitizer comprising the same
and a positive resist composition comprising the same.

t : The inventors of the present invention have found
that an o-quinonediazide sulfonic acid ester of a compound
having a specific molecular structure and having four
phenolic hydroxy groups can give excellent properties to a
positive resist.composition when it is used as the sensitizer

“in" the positive resist composition. Thus the present



prepari'ng the same, a photo sensitizer conprising the sane and a positive
resi st conposition conprising the sane. The inventors of the present

i nvention have found that an o-qui nonedi azi de sulfonic acid ester of a
conpound having a specific nolecular structure and having four phenolic
hydroxy groups can give excel |l ent prdberties to a positive resist =~ -

conposi ti oinwdi®Aohthdss ad8efipEisHede sensitizer in the positive resist
conposition. Thus the present 3 invention has acconplished. A further
obj ect of the preset fiuntder objectt ofptbei peeaentvitventidry dis ccphenol
conmpound which is useful as an_ingredient of a resist conposition,

‘process f drofideudi reyelhoduhrdrie mhenopeonnounds shigh i ussiul st ?pn,l and
henol 5. hafh WBERIAERL RorebRingoRPoT Ei08p. & BDPess ifor prabueinglor26) and
navi ng tuo i Tbe DerbikB PrstVEhnaDel 3H, esRie B il I Kyoun
B IR oo P e By ceerzes e reaui Tt L
't 1s Hitherto, various polyhydric phenols have been

-known. For example, in USP-4,514,334(=JP-A-55-162728) and
USP-4,894,432 (=JP-A-62-84035), there is described a polyhydric
phenol. having two or more benzene rings. However, in order
to ﬁroduce the known polyhydric phenol compounds, long
producing processes are required. According to the processes,
often, a compound of low purity is obtained and: it is
difficult to produce a compound of high purity by r?fining
the compound of low purity.

A quinonediazide sulfonic acid ester of a polyhydfic
phenol compound has been proposed as a photosensitizer
comprised in a resist composition used in minute producing
processes of semiconductors, as mentioned above and in
various literature such as EP-A-573,056 (=JP-A-6-167805). A
polyhydric phenol compound can also be used as an alkali
soluble ingredient in a resist composition, as mentioned in
*JP-A-2-2560 or JP-A-3-200253.

Through extensive studies, the inventors of the
present invention have found a novel aromatic tetrah&droxy
compound which is.eaéily obtained in high purity and is

useful as an ingredient of a resist composition.



difficult to produce a conpound of high purity by refining the conpound of
| ow purity. A quinonedi azide sulfonic acid ester of a pol yhydric phenol
conpound has been proposed as a photosensitizeR conprised in a resist
conposition used in mnute producing procgsses of semiconductors, as-

menti oned above and in various literature such as

EP- A- 573, OSBOMMARY AF6 THE RRESENTATNVENTTIONr | ¢ phenol conpound can al so be used

as an alkali soluble ingredient in a resist conmposition, as nentioned in
JP- A-2- 2560 or JP- A- 3Th@0mBesdhtougivextioni providessa icdompoundt ors of
the present invention have found a novel aromatic tetrahydroxy conpound

whi ch i s e&sprgsesthedi hidthen gengrabuiormplantli)s useful as an ingredient- of a
resi st conposition. 4 SUVMARY OF THE PRESENT | NVENTI ON The present

i nvention provides a conpound represented by the general forrmula (I ):

[err] wherein one of [er nd [err] pepresents [err] and the other
represents hydrogerR aIR{IR( Ong QQé | ess carbon atons, cycl oal kyl {_Lhavi ng

6 or | ess carbon atao enyl i ng 6 or
X &l N

R4 RS RT

wherein one of R' and R2 répresents -0Q* and the other

| represents hydrogen, alkyl having 6 or less carbon atoms,
cycloalkyl having 6 or less carbon atoms, alkenyl having 6 or
less carbon atoms, alkoxy having 6 or less carbon atoms or
halogen; R3®, R* and R® each independently represent:hydrogen,
alky} having 6 or less carbon atoms, cycloalkyl having 6 or
lesa carbon atoms, alkenyl having 6 or less carbon atoms,
alkoxy having 6 or less carbon atoms or halogen; provided that
when R? is -0Q*, both of R3 and R* are hydrogen or at least
one of R' and R® is alkyl hav1ng 6 or less carbon atoms,
cycloalkyl having 6 or less carbon atoms, alkenyl hav1ng 6 or
less carbon atoms, alkoxy having 6 or less carbon atoms. or
halogen;

R® and R’ each independently represent hydrogen, alkyl having

-~

6 or less carbon atoms or alkenyl having 6 or less carbon
atoms, or R® and R? form a cycloalkane ring having 6 or less
carbon atoms together w1th the carbon atom to which they are
attached and -

Q', Q2, Q* and Q* each independently represent hydrogen or o-

quinonediazide sulfonyl, provided that at least one of Q',



7 . . v
| e'ss carbon atons, al koxy having 6 or |ess carbon atons or hal ogen;

[err] and

[err] each independently represent hydrogen, alkyl havin

R3,
g 6. or

| ess carbon atons, cycloal kyl having 6 or | ess carbon atons, al kenyl having
carbon atons, al koxy havingg or |ess carbon atons or hal ogen;

6 or |ess

provi ded that when [err] is [err] both of [err] and [err] are hyd
at | east o, @G° hndrQ* dsdotquinonediatidd shagomgl.6 or | ess carbon atons,

. cycl oal kyl

having 6 or |ess carbon atons, al kenyl having 6 or |ess

rogen or

carbon

atons, al koxy havi n§hé presents igwebddont ahso anchalda@ela precegs afor [ err|]
each |ndependent4y rgﬁresent hydr ogen, al kyl having 6 or | ess carbon atons

or al keny| PRRARGENS

e| @QQP@'&FQOR afermular ((Enn] wdm&h[ eauprises

cycl oal kan i n haV|n or | ess carbo at ons_t th the ¢
ot o artipiitg) & b lrehiiney SotBonsd, ESrEsriAn Busthe: ReRoral

repr esent
one of Q

gener al

fggaqigeglfi 0- qU|nonediazide sul fonyl , prOV|ded t hat at

a

ar bon

ently
| east

and [err] is o- qU|noned|aZ|de sul fonyl. The present
i nvention al so provides a process for producing the conpound of formita (1
), which conprises allow ng a tetrahydroxy conmpound represented by the

RS Rle HO OH

Rz-Qf OH (I

R4 R5 R7

wherein one of R!' and R? represents hydroxy and the other
represents hydrogen, alkyl having 6 or less carbon atoms,

cycloalkyl having 6 or less carbon atoms, alkenyl having 6 or

less carbon atoms, alkoxy having 6,or less carbon atoms or:

halogen; R3, R* and R® each independently represent hydrogen,

alkyl having 6 or less carbon atoms, cycloalkyl having 6 or

.less carbon atoms, alkenyl having 6 or less carbon atoms,

alkoxy having 6 or less qarbon atoms or halogen; provided

that when R? is hydroxy, both of R® and R* are hydrogen or at

- least one of R' and R® is alkyl having 6 or less carbon

- having 6 or less carbon atoms, alkoxy having 6 or less carbon

atoms, cycloalkyl having 6 or less carbon atoms, alkenyl

atoms or halogen; and

R® and R? each independently represent hydrogen, alkyl having
6 or less carbon atoms or alkenyl having 6 or less carbon
atoms, or R and R’ fofm a cycloalkane ring having 6 or less
carbon atoms together with the carbon atom to which they are

attached



formul.a (11): [err] wherein one of [err] and [err] represents hydroxy and
the ot her represents hydrogen, al kyl having 6 or | ess carbon atons,.

cycl oal kyl having 6 or |ess carbon atons, al kenyl.having 6 or |ess carbon
atons, al koxy having 6 or |ess carbon at ms or hal ogen; [err] and [err]
each i ndependently represent hydrogen, alkyl having 6 or |ess carbon atons,
cycl oal kyl I Hhed [YELded a car bon
at ons, al k%é)}iﬂ%%\&/lll: ﬁép%hoféso-c@j car b%En at (girfeg égqumr?an%g\eﬂndﬁg?ow deﬂtcéhat when
R2 is hydrspesenbet bf od Hagver,] and [err] are hydrogen or at - |east ore of

R ' and RS is alkyl having 6 or |ess carbon atons, cycloal kyl having 6 or ~
| ess. carbon atons, al KEhgl presegtc bnviesssioar bmwbsat amep val desy éhaving 6
or | ess carbon atons or hal ogen; and [err] and [err] each independently
repr esent mmpsgaaltmmymhna i eRprEises| thes comppundsitafifosmudakbly) havi ng 6

or |l ess carban at , err]..and [err] forma cycl oal kane ring having 6
or less céﬁbéﬁsa? e&ﬁ@?;VFP *the carbon atomto mhlch they are
attached 6 to feaﬁe%éehsean DA A RY s RIS 11

photoresist composition which comprises the compounds of
formula (] ) and an alkali soluble novolac resin.

The present invention further provides.a novel
compound, 1,2,3-trihydroxy-4-(4-hydroxy-2,5-dimethylbenzyl)
benzene, which is one of compounds represented by the formula

(I'), more concretely represented by the following formula

(A):

CHg OH
CHz\@OH |
(A)
HO OH
CHg

and is useful.as an ingredient of a resist composition.

(Hereinafter, the compound of formula (A) is described as "
» compound (A)".) q

The present invention still further provides a

process for producing qompound A which compfises allowing 4-

hydroxymethyl-2,5-dimethylphenol to react with pyrogallol,

and provides a resist composiiion comprising compound (A).



presence of a base. The present |nvent|on al so prOV|des a photosensitizer
whi ch conprises the conpounds of fornula (I ) as its effective ingredient.
The present invention also provides a positive photoresist conposition

whi ch-conpri ses the conpounds of fornulya (1) and an al kali sol ubl e novol ac
resin. The.present invention further provides a novel conmpound, 1, 2,

3-tri hydr OEFRMILED- BESCRIPTION 0F THE BEESBN‘IbENWMIGNenzene which is one of
conmpounds represented by the fornula (| more concretely represented by

the foll owi ng for nuAdkyladenoted by Rhd R’s, B2efRY arsRAnin ddecformilaf a
resi st conpositio Herei nafter, the co oun qQf fornmul a i s, descri bed
as corrpou% S) glfl'ﬁelsbrﬁ?%ﬁ{'aﬂﬂe%ﬁté'ﬁl aflﬂr?ﬁel?r bgfid%galep process

L%rﬁiﬁﬂ&%§°§?§ﬁﬁ§bﬁyﬁ”&sﬁ%oq %%c?am#?n B9PEBal | SoLeR by des a
Tesl st ConmaRkERRy SRS RS, GATBRURS fihne fordRT O1LFRPERRET OV OF
preferably a cycloalkyl group having 5 or 6 carbon atoms. h
Alkyl denoted by Ré or R" is preferably methyl or ethyl.
Examples of o-quinonediezide sulfonyl groups denoted by Q',
Q?, Q* and Q* in the formula ( I) or (I) include the 1,2-
naphthoquinonediazide—u-sulfonyl, 1,2-naphthoquinonediazide-5-

sulfonyl and 1,2-benzoquinonediazide-4-sulfonyl group, which

are represented by the following formulae, respectively:

Sea “‘sz

302 SOZ

Among the compounds of formula (I ), those wherein R
2 i -0Q* is preferred and examples of the particularly
important compounds include: _ _
(1) the compounds of formula (I ) wherein all of R', R3, R*

*and R® are hydrogen; _

(2) the compounds of formula (I ) wherein one of R?® and R* is
hydrogen and the other is alkyl, and R' and R® are each
independently hydrogen er alkyl;
(3) the'compounds of formula (I ) wherein R® and R* are each

independently alkyl, and one of R' and RS isfhydrogen and the



Al kyl denoted by [err] or [err] in the formula (I ) or (Il) is preferably a
strai ght chain or branched chain al kyl group having 4 or |ess carbon atons.
Cycl oal kyl denoted by [err] or [err] inthe formula (1) or (Il) is
preferably a cycloal kyl group having 5 %r 6 carbon atons. Al kyl denoted by
[err] or [err] is preferably nmethyl or ethyl. Exanples of o-quinonedi azide
sul fonyl gothgrs ideadkyll; @hderr], @, @ and [err] in the formula ( 1) or
(l'1) include the 1, 2- naphthqu|noned|a2|de 4-sul fonyl,

1, 2- napht hbﬁhummmunésmfsmww (ahd wherein both of R® and R®

1, 2- benzoqui nonedi azi de- 4-sul f o whi th are represented by the

fol | owi ng 5% fAYdregeRe PPW&I%?I% d'ke 1s meth{}.[ err] Among the

xanpl 65 of the par %a%aﬁ%g?ﬁp%ﬁinﬁsﬁﬁéotﬁaéﬁ% B PRBRELE I 0 ounas
of formul Za'H)R-)/\/naelréal eﬂf hg g]ﬁdﬁf g;% ‘ﬁf]h%lfi e a(2) 6pq‘_corrpounds

of formul ) wherei ogen-and the otheér ,is

The’ compoutiar oY W&le?blﬁb%hi?z?ﬁhﬁffﬂ?&m&éﬁ domesaropdyl L3
al kyl, andt®enzeherringgndol peadt wdthysiregadledd the

Tetrahydroxy compounds of formula (I ) wherein at
least one of R® and R? is alkyl can be produced by allowing a
2- or Y4-alkenylphenol which has a double bond at the a -
position and may be further substituted at the benzene ring
to react with pyrogallol. For example, tetrahydroxy
compounds of formula (1) wherein R¢ and R? are methyl can be
produced by allowing 2- or 4-isopropenyl phenol, which may be
further substituted at the benzene ring, to react with
pyrogallol. _

Tetrahydroxy compounds of formula (Il ) wherein at.
least one of R® and R? is alkyl can also be produced by
allowing a 2- or 4-hydroxybenzyl alcohol which is substituted
by alkyl at the g -position and may be further substituted
at the benzene ring, to react with pyrogallol.

The above-mentioned reaction to produce a
*tetrahydroxy compound of formula (I ) is preferably carried
out in the presence of an acid catalyst to accelerate the
reaction. As the acid catalyst, either inorganic acids or
organic acid can be used. Examples of the acid catalyst
include hydrochloric acid, sulfuric acid, formic acid, oxalic.

acid and p-toluenesulfonic acid.



8 other' is al kyl; and (4) the conmpounds of fornula (I ) wherein both of
[err] and [err] are hydrogen, and both of [err] and [err] is nethyl.

Tet r ahydroxy conpounds of formula (I1) wherein [err] and [err] are hydrogen
can be produced-by allowi ng a 2- or 4- gnhydroxybenzyl al cohol, which may be
further substituted at the benzene ring, to react with pyrogallol
Tetrahydroxy conpoupsiexampies ¢ aetirbhydbeneiconpbundast fepaubd (Brr] and
[err] is alkyl can-be produced by allowi ng a 2- or 4-al kenyl phenol which
has a doul)l ashbbel & at haw anatgrdailt form poduciyg oompoundef fobmeld Wt ed at the
benzene ring to react with pyrogallol. For exanple, tetrahydroxy conpounds
of formul aIBerfcpllemsl nor[lmm]dSaqanme aestikenedd can be produced by

all owing 2- or 4-isopropenyl phenol, which may be further substituted at

t he benzene ring, to react with pyrogal | ol . Tetrahydroxy conpounds of
formula (11) wherein at, Ieast one of [err] and [err] is alkyl can al so be
produced .by al |l owi ng ajy isenew? al cohol which is substi tut ed
by al kyl- at the# TN he-%8ubstituted at the bengene
ring, to react @ -[mﬁ, Jti off¥d reaction to produce a

t et rahydr oxyconpound 8t T OHbl y carried

CH,y . CH,




out in the presence of. anacid catalyst to accelerate the reaction. As the -
acid catal yst, either inorganic acids or organic acid can be used.
Exanpl es of the acid catalyst include hydrochl.oric acid, sulfuric acid,

formc acid, oxalic acid and p-toluenesulfonic acid. - 9 As exanples of
t et rahydroxy conpound of fornula (I able as a raw material for .
produci ng conpound of formula ( I ), f&i ow ng conpounds can be nenti oned.
(a) (h) [err] 10 Conmpound (A) and above-nenti oned

conpound (b) are theComgpBundoaguans. awmlbﬁhdcmﬁmlmhdlﬁ)yapeoduced in.
high purity by al1low ng 4-hydroxynet hyl -2, 5-di net hyl phenol te react with

pyrogal | ol thensahe cempitinis. tﬁempaummt(kﬁ qaprbgaeasilyqunduagdabny 1-3
nol es, nore preferablg 1-2 nol es per

4- hydr oxynbigh| purEyd Neahwm&rhymtbu}-%ﬁm@e&mapm §8t s

nment i oned above as, those us e for
! regét with pyré%afiol. In the reaction, the amount of -

pyrogallol is preferably 1-3 moles, more preferably 1-2 moles
per 1 mole of U-hydroxymethyl-2,5-dimethylphenol. Thbﬁéﬁ any
of the acid catalysts mentioned above as those usable for
producing tetrahydroxy compound of formula (II ) can be used
in this reaction, hydrochloric acid, sulfuric acid and p-
toluenesulfonic acid are preferred and among them, p-
toluenesulfonic acid is most preferred. The amount of the
acid: catalyst is usually 0.61-0.1 mole, preferably 0.01-0.05
molg, more preferably 0.01-0.03 moles ﬁer 1 mole of
pyrogallol. | !

The reaction to produce compound (A) is usually
carried out in the presence of solvent, and water is
preferably used as the solvent. The amount of solvent,
particularly water, is usually_0.25-5 parts by weight,
preferabl& 0.5-2 parts by weight, more preferably 0.8-1.2
parts by weight based on 1 part by weight of pyrogallol.

The reaction to produce compound (A) is usually

» carried out under atmospheric pressure at a temperature of
about_10-6013. As long as the raw materials can be dissolvgd
in the reaction system, the lower reaction temperature is
"more preferred. H—H&droxymethyl-z,S-dimethylphenol is
preferably added to an aqueous solution containing pyrogallol

and an acid catalyst slowly or dividedly, for example over



produci’ng tetrahydroxy conpound of formula (I11) can be used in this
reaction, hydrochloric acid, sulfuric acid and p- toluenesulfonic acid are
preferred and anong them p- toluenesulfonic acid is nost preferred. The
anmount of the acid catalyst is usualy 0.01-0.1 nole, preferably 0.01-0.05
nmole, nore.preferably 0.01-0.03 noles per 1 nole of pyrogallol. The
reaction t@. proéouvesconpound (A) is usually carried out in the presence of
solvent, and water i s preferably used as the solvent. The anount of

sol vent, particul ar IKhemmaten dsuased asoths- sopuent, pgompeyrd (A} ef erabl y

i il i, BRI b Lo
orr].” as ATl BrdBRE s AR ErREARE e e RERRELIEE 1 7'

system t%%}?}@;%rftrg_‘ag?t i %’f e 1Quid @gﬁ?ﬁg&dﬁgﬁe@arried out .

4- Hydr oxymet hyl - I me bhengl I's prefer to an aqueous
sol ution centsHtding cgﬁgega?hpbua@d(mﬁ, N LbIf AR ipreirerhBI yrar i sbai dedy,

for exanple over -2 hours. When water is used as the sol vent,
conpound (PHough the refining method is not limited, crystallization is
preferred. As the crystallization, crystallization from a

solution in an aromatic solvent, such as bepzene, toluene and

xylene, and crystallization from an agqueous solution
containing alcohol, such as methanol and ethanol can be
'mentioned. Among the aromatic solvents, toluene is
preferably used. Among the aqueous solutions containing

alcohol, those containing 30-60 % by weight of alcohol are
preferred, those containing 30-40 % by weight of alcohol are-
more-preferred and particularly preféfred are those containing

methanol. |

The esterification reaction of the tetrahydroxy

cqmpound of formula (]I ) with the o-naphthoquinone sulfonyl

halide is carried out in the presence of a base. Examples of

the base useable in the reaction include amines, such as

trimethylamine, triethylamine, triethanolamine, N,N-

-~

dimethylaniline, N,N-diethylaniline and pyridine, and
inorganic bases such as sodium carbonate and sodium acid
carbonate. The amount of the base ‘is usually 1.05—5 moles,
preferably 1.05-1.2 moies, and more preferably 1.1-1.2 moles,"
per 1 mole of o-naphthoquinone sulfonyl halide.

The esterification reaction is usually carried out



precipitates as the reaction is proceeding or by cooling the reaction
systemto roomtenperature after the conpletion of the reaction. Then,
solid-liquid separation is carried gf%. to obtain crude conpound (A), which
is preferably refined. Though the r ning nmethod is not limted, - .
crystallization is preferred. As the crystallization, crystallization-from
a sol utlonghy 3 RK96R! ss1RleCNhs SKEIbIRS BENEROCreddl N0y ! Ene, and
crystallization from an aqueous sol ution containrng al cohol, such as

net hanol  agghdrd)aBath Ca NY-GeokdmIefd C8PrEhydidraranpidstesal, vandls, tol uene
Is preferably used. Anbng the aqueous solutions contal ning al cohol, those
cont ai ni ngasSCaffl %cetatei ghd yofbutyrollabtene; pard ealiphattiboketowes ai ni ng
30-40 % by wei ght of al cohol are nore preferred and particularly preferred
are those suohadsi aceteneaand . 2-hepianaene i¢amibe mentioned. ofThese

t et rahydr oxy_ conpound of fornul a éﬁé) wi th the o-naphthoqui none sul fonyl

hal i de” i s S@}YSIEE San b UREdpFERBHY O RS &HIIXLUre,Rf| EYO P (PRI ase

ble i h ' i ncl i nes. h i |.ani i Y
e ho! anpelfedter hndhe | AESVRTRESE ort SodRehfaa T ol Eae, i%ni | | ne
; ol . . : : ! -
ooyt o Bt Rdab P (2R FrdD o e by, BPOLHEBAERIRR 138 ol I 2
1.05-1.2 r@étf‘a?hlyanG”B£§1]:§rtﬁrf-%EQEhi, IprefbrabTy 855 Rastsl bfokeigit,

0- napht hoqui noné sul fon hal i de _
more preferably U4-5 parts by weight based on 1 part by total

weight of tetrahydroxy compound and o-naphthoquinone sulfonyl
halide. '

After completion of the esterification reaction, the
reaction system is neutralized with an acid such as acetic
acid and is filtered to remove solids. The filtrate thus
obtained is then mixed with dilute aqueous acid solution, such .
as aqueous acetic acid solution having a concentration of
about 1% by weight, to precipitate the objective compound.
The precipitate is filtefed, washed with water and dried to
obtain the compound of formula ( I).

The -compound of formula (1 ) can be used és a
photosensitizer. The photosensitizer:may be a mixture of two
or more of;

' a monoester which means a compound of formula (I ) wherein
one of Q', Q%, Q? and Q* is o-quinonediazide sulfonyl;
a diester which means a compound of formula (I ) wherein two
of Qt, Q%, Q* and Q* afe o-quinonediazide sulfonyl;
a triester which means a compound of formula (] ) wherein

three of Q', Q?, Q® and Q* are o-quinonediazide sulfonyl; and



Thie est'erification reaction is usually carried out 12 in a reaction-

sol vent. As exanples of the reaction solvent, ethers, such as 1, 4-di oxane
and tetrahydrofuran; esters, such as anyl acetate and -butyrolactone; and
al i phatic ketones, such as acetone .ang32-heptanone can be nentioned. .These
sol vents .can be used singly or as a mxture of two or nore thereof. Anong

the above- PRideagdsa! YRILE nebnt d! ezﬁvs;u,{éf i @ugér LY Prflerieind. The

anount of e reactiron solvent Is usua par ght, preferably
3-5 parts lpoumgail) ofoQe, sl @rakhd @ aredstduinonu@istidedaarfoyl.l part by
total weight of tetrahydroxy conpound and o-napht hoqui noné sukfonyl hali de.
After conpletion of tThe emeamt icfatld-gquinonediazidehsuldanyilohadyideem is
neutralized with an acid such as acetic acid and is filtered to renove

sol i ds. Theamiesr depending obt thecesterification atatiia wfdtheteorppadus aci d
sol ution, such as aqueqgus acetic acid solution having a concentration of
about 1% byfndogmulat glér &6 pet predyged.opfieveyeR uB8ualde Ioscipitate
is filtere
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tetrahydroxy compound. The average esterification ratio of
the compound of formula (1) is preferably 50% or more. For
a photosensitizer, the tetraester is preferred. Particularly
preferred is a compound of formﬁla ( I) wherein R? is -0Q*,
all of R3, R®, R® and R" are hydrogen, both of R' and R® are-
methyl, and all of Q', Q2, Q*® and Q* are 1,2-quinonedoazide-
5-sulfonyl, i.e. 2',5'-diﬁethyl diphenylmethan-2,3,4,4'~
tetrgyl tetrakis(6-diazo-5,6-dihydpo—5-oxo—l—naphthalene
sulfonate. |

The tetraester can be produced by allowing a
tetrahydroxy compoupd of formula (I ), such as 1,2,3-
trihydroxy-u—(H-ﬁydroxy¥2,S—dimethylbenzyl)benzene, to react
with an o-quinonediazide sulfonyl halide, such as 1,2-
naphthoquinonediazide-5-sulfonyl chloride in an amount of
about 4-4.2 moles per 1 mole of the tetrahydroxy compound

under the conditions mentioned above. Even when the amount of

o-naphthoquinonediazide sulfonyl halide is less than 4 moles
per 1 mole of the tetrahydroxy compound, usually, a'mixture
containing tetraester can be produced. _

The compound.of formula (I ) is preferably ﬁsed as
a photosensitizer which is sensitive to radiation, such as

ultraviolet rays having wave-length of 300-500 nm and far



phot osensiti zee. The photosensitizer. may be a mixture of two or nore of; a
nonoest er whi ch neans a conpound of forrmula (I ) wherein one of [err] and
[err] is o-quinonediazide sulfonyl; a diester which nmeans a conpound of
formula (I ) wherein two of [err] ? g [err] are o-quinonediazide sul fonyl;
a triester which neans a conpound.of forrmula (I ) wherein three of |[err]

and [err] ﬁﬁ%?ormja () WygafHwaa%mgﬁgxci%éraigg steqw@ichrmans

a conpound 0 reli n four err] lerr] are

0- qui nonedipfgkggeisif Prert -extlididEPBREe Diet PrdpIddied” pdetieuhapyy halide

vari es depending -on the esterification ratio of the conpound of formula (I
) to be prqHefiedsedioe\epositive resilt vompsdsi#idn ntdgethepr afichakhy 2-4.2
nol es, per 1 nole of the tetrahydroxy conpound. The average esterification
ratio of thékabinsniublef ndvokas zegin. is preferably 50%or nore. For a

phot osensi ti zer, the tetraester is preferred. Particularly preferred is a
conpound of formula (A|poswkive nresist eempepifism comprising Bha [err]

ST PG TEIC RN I N
dlphenylneth?n réﬁeﬁ comprises an o-quinonediazide sulfonic acid ester
of an aromatic hydroxy compound other than the tetrahydroxy
compound of'formﬁla (I). The o-quinonediazide sulfonic acid
ester of an aromatic hydroxy compound  other than tetrahydroxy
compound of formula (I ) which has at least one, preferably
two or more, phenolic hydroxy group can be produced by an
esterification reaction of fhe aromatic hydroxy compound'with
an o-quinonediazide sulfonyl halide. Exaﬁples of the
aromatic hydroxy compound other than the tetrahydroxy
'compound_of formula (X ) include:

an aromatic phenol compound represented by the following

formula (I):

Rll ' R15 1 Rl5 rll

OH D
Rzo R18 R13

r14 R15 17

wherein R'', R'%2, R'3, R'*, R'S, R'¢, R'" and R'® each
independently represent hydrogen, hydfoxy, alkyl having 6 or
less carbon atoms, cycloalkyl having 6 or less carbon atoms or
alkoxy having 6 or less carbon atoms, and B" and R29% each

independently represent hydrogen, alkyl having 6 or less



tetrayl* tetraki s(6-di azo-5, 6-di hydr o- 5- oxo- 1- napht hal ene sul fonate. The
tetraéster can be produced by allow ng a tetrahydroxy conpound of formul a
(I'1), such as 1,2,3- trihydroxy-4-(4-hydroxy-2, 5-di net hyl benzyl ) benzene, to
react with an o- qU|noned|a2|de sul f onyl. halide, such as 1, 2-

naphthqu|noned|aZ|de 5-sul fonyl chlofide in an anount of about 4-4. 2 ol es

per 1 mol & gfpblie E2NY 1ROk P HROUAG WdEE 1085 RIdIGRNT BRI Onod

above. Even e anbun oqui nonedr azi fonyl halide is

lless than dydAkylChadinP 6 odf 1688 & HoRRE6AK Yo PHeRyIduhishiakdy . a

m xture containing tetraester can be produced. The “compound of formula (I )

i s preferaid yoptiodably aubbbinsedsbyi amy oshincle isubstibuéritee sedectet at i on,
such as ultraviolet rays having wave-length of 300-500 nm and far 14 '
ul travi ol efrom dydronyt ,udilkylehevibg 6| ateless FarbgmaAatersisialkany exhibits
excell ent properties particularly when ysed in_a positive re5|st

conposi t i dirvisgebnher lgss)carban k%nqmssanamwlml&v hawEdgn 6 arplass i ve

resi st co ig%lon conpr|5|ng t he conpound of fornula (I ) and an al kal i
soluble n

an aromatic phenol compound represented by the following

formula (IV):

OH
Rr22

R21 @ OH
HO 0l R2% ()

-R24

R26 R25 _ 'i

wherein R?' and R2? each independently represent hydrogen,
hydroxy or alkyl having 6 or less carbon a;oms, and R%3, R2%,
R25 and R2¢ each independently represent hydrogen or alkyl
having 6 or less carbon atoms, provided that the ends of R23
and R?* may be combined to form a cycioalkane ring having 6
or less carbon atoms together with the'carbon atoms to which

they are attached and/or'the ends of R?®* and R2?°® may be

combined to form a cycloalkane ring having 6 or less carbon
atoms together with the carbon atom to which they are
| attached;

an aromatic phenol cﬂmpound represented by the following

formula (V):



may further conprises an o-qui nonedi azide sulfonic acid ester of an
aromati ¢ hydroxy ‘conpound ot her than the tetrahydroxy conpound -of formula
(I'l'). The o-quinonedi azi de sul foniggcid ester of an aromatic hydroxy
conpound ot her than tetrahydroxy conpound of forrmula (I1) which has at

| east one, .preferably two or nore, phenolic hydroxy group can be produced
by an esterification reactiggiof thgggromatic hydroxy conpound with an

0- qui nonedi azi de sul | h of the aronatlc hydr oxy conpound
ot her than the tetré%ﬂ§¥ nabﬁ@ éyﬁu i nclude: an aromatic
phenol conpoufid represent exL | ow ng f la (111): [err] wherein

[err] and [err] each epen galy represent hydrogen, hydroxy, alkyl
having 6 or |ess carbon ato#fs, cycl®alkyl having 6 or |ess carbon atons or
al koxy having 6 or |ess carbon atons, and [err] and [err] each

|ndependen&hgréfpr}eﬁentl{{wdrﬁggeg dahkyl %a#}gi?%%rd 3§ I'SPS%%SQ at ons,

al koxy haV|ng | ess” cdr bon a cyc avin carbon

atons_or e%éﬂ‘b‘i-ha 1%&9&@@& |])és§“8§1t66ﬂ“a%€m§}’ RHhOh BREE 5

substituents selected from hydroxy, alkyl having 6 or | ess carbon atons,
al koxy independently represent O or a positive integer provided that
m+tn2 2, and Y represents -C(R35)(R%*®¢)- or -C(R*7)(R¥*%)-Ar-C(R

39)(R*°)- wherein R3%, R3¢, R37, R3%, R?% and R%*° each

independently represent hydrogen, alkyl having 6 or less
carbon atoms or cycloalkfl'having 6 or less carbon atoms and
Ar represents a divalent hydroxy benzene residue which may be
substituted by alkyl having 6 or less carbon atoms; and

an aromatlc phenol compound represented by the following

formula (VI):

R4 OH o (HO)p R4Z

]
A A T
(HO)Z OH),

wherein R*' and R*? each independently represent alkyl having

6 or less carbon atoms, aryl having 10 or less carbon atoms, p

-

represents 0 or 1, and q and r each independently represent
an integer of 0-3 provided that q+r=2.

The o-quinonediazide sulfonic acid ester of the
'arometic hydroxy compoﬁnd other than the tetrahydroxy compound
of formula (] ) can be produced by allowing the aromaﬁic

hydroxy compound to react with an o-quinonediazide sulfonyl



havi ng ‘6 or |ess carbon atons and cycl oal kyl having 6 or |ess carbon atons;
an aromati c phenol conpound represented by the following formula (1V):
[err] wherein [err] and [err] each iigependently represent hydrogen,
hydroxy or al kyl having 6 or |ess carbon atons, and [err] [err] and.[err]
each independently represent hydrogen or al kyl having 6 or |ess carbon:
atons, proyiadeidié pasuthe agnds, 2n&pRthoduieroried iazide-dogulfonyd forma
cycl oal kane ring having 6 or |less carbon atons together with the carbon
atonms to wehibrifey hy2-rephthbgquiinavediazide-Snsulbonfkrollormde] and] nay be
conbined to forma cycloal kane ring having 6 or |ess carbon atons together
with the casBohenzeqninenadisaiderdisaidonyi einaridgs in obhe inressese|

(o T]angofchr paxsc PUhoBBch B SRAREUSEr, aHHh 5 H o BpRSEI ng 6 or
o ger DO BB 'S BofiBStnd BIRRMETA' ¥ {957 34 sl ne? sBER! 1! Ve

I nt eger pr

as the solvent above exeﬁplified as the one usable for 5

producing a compound of formula (] ).
The aromatic hydroxy compound of formula (II) can be
produced by allowing a compound represented by the following

formula (IMa):

RI5 19 RIS

R
'HOCHggﬁ:SC ! ;{:BECHZ'OH i
a
RIE 117RI® poo g8 T1qR1S -

R7 7

wherein R'5, R'¢, R'7, R'®, R'? and R?° are as defined above,
to react with a compound represented by the following formula

(Ib):

rUI

Rr12
{;}2%13-1 ()
r1aR

wherein R'', R'2, R'3 and R'* are as defined above in the

presence of an acid catalyst such as hydrochloric acid and p-

toluene sulfonic acid. -

Any ratio of the o-quinonediazide sulfonic acid

" ester of an aromatic hydroxy compound other than the



[efrr] &nd Y represents [err] or [err] [err] wherein [err] and [err]

each i'ndependentl-y represent hydrogen, alkyl having 6 or |ess carbon atons
or cycloal kyl -having 6 or less carbon atons and Ar represents a dival ent
hydr oxy benzene resi due which may be sgstituted by al kyl having 6 or |ess -
carbon atons; and an aromati c phenol conpound represented by the foll ow ng

formil a (V&'cgéﬁga}- %Q%Sin ol bf amb&ﬂar]( effigh donéneesdmapblindr 6pr esent

al kyl havi ng car on atons, aryl having 10 or |ess carbon atons, p

represent sfgrfilad, (ang @aﬁnﬁerad@@hedndspebdgnhbythepobgeot afi theeger of
0-3 provided that [err]. The o-qui nonedi azide sulfonic acid ester of the
aromati ¢ hyresent davpntioh @anebetdiztainkd. t et r ahydr oxy conpound of forml a
(1'l') can be produced by allowi ng the aronmatic hydroxy conpound fo react
with an o- qU|noned|a&md%lkﬁiI uble ppvadpeqeesindfiiicls is another

1, 2- naphthqu|noned| de- 4- s |.f on r% 5 b duced .

1, 2- naphthbﬁ&? | fe P9SS PV8n§?5%§1(ﬁqW@8 dkdon can be produce

1, 2- benzoqﬁ@gon di azi gﬁ?ﬁﬁg Jfoz_\éggﬁi#’grdfdg cbﬂi%(}d}l% BE%EQ% qfeagtbas’e

such as a one us
one phenolic hydroxy group with an aldehyde in the presence

of an acid catalyst. Examples of the compound having at
least one phenolic hydroxy group include o-cresol, m-cresol,
p-cresol, 2,5-xylenol, 3,5-xylenol, 3,4-xylenol, 2,3,5-
trimethylphenol, 2-isopropyl-5-methylphenol, 2-cyclohexyl-5-
methylphenol and 2—t—butyl—5-methy1phenolf The compound
having at least one phenolié hydroxy group can be used singly
or as a mixture of two or more. Examples of the pldehyde, i
other raw material for the alkali soluble novolac resin,
include aliphatic aldehydes such as formaldehyde,
acetaldehyde and glyoxal, and aromatic aldehydes such as
benzaldehyde, salicylaldehyde and terephthalaldehyde. From
the industrial view, formaldehyde is preferred, because
formaldehyde is industrially mass—prodﬁced as 37 % by weight -
of aqueous solution. The aldehyde can be used singly or as a
mixture of two or more. _

: : ' As the acid catalyst, inorganic acids such as
hydrochloric acid, sulfuric acid and phosphoric acid, organic
acids such as oxalic acid, acetic acid and p-toluenesulfonic
acid, and divalent meﬁal salts Such as zinc acetate and the
like can be used. The condensation reaction can be carried

out according to a conventional method. For example, it is



for producing a conpound of fornmula ( 1), in a solvent such as the solvent -
above exenplified as the one usable for producing a conpound of formula (I

). The aronmatic hydroxy conpound of formula (111 ) can be produced by
al l owi ng a conpound represented by t following formula (Il11a): [err]
wherein [err] and [err] are as defi ned above, to react wth a conmpound

t t | q
Y ok 0 5
hydr ochl orig RChBuABY Prhd %Hé@ﬁséeiofno b o B! caf e dbhiraed oldn

o- qui nonedi aZi de sultonic acid ester of an aromatic hydroxy-conpound ot her

than the thel@bkehtahorrigk theopresstiteobffarsolivent.!! ) to the conpound of
formula (1 ) can be adopted as |long as the object of the present invention

can be attained. AnPpéfexiablyol il erdervbbaredues nndéveloped residuer,
|ngred|ent of a positive resist_ conposition can be produced

the . alkali soluble novolac resin is made, by a method such as- "
fractionation, into a novolac resin in which the areal ratio
of the GPC pattern of a range in that the molecular weight as
converted to polystyrene is not higher than 900 is 25% or
less, and more preferably 20% or less, based on the total
pattern area excluding the pattern area of unreacted phenol
compounds, as ﬁeasured by using an UV 254 nm detector. The
fractionation can be carried out, for example, through a
method in which the alkali.soluble novolac resin obtained
through the condensation reaction is dissolvediin a good
solvent, and then the solution thus obtained is poured into
water to precipitate the high molecular weight part of the
alkali soluble novolac resin, or the solution is mixed with a
poor solvent, such as pentane, hexane and heptane and then the
mixed solution is separated into two phases. Examples of the
good solvent include alcohols, such as methanol and ethanol;
ketones, such as acetone and methylethylketone; ethyleneglycol
ethers, such as ethylcellosolve; ethyleneglycol etheresters,
*such as ethylcellosolve acetate; and ethers, such as
tetrahydrofuran.
The positive resist composition of the present
invention may contaiﬁ an alkali-soluble polyhydric phenol
having a molecular weight of 900 or lower in addition to the

" above-mentioned alkali-soluble novolac resin and



t hrough a condensation reaction of a conmpound having at | east one phenolic"
hydr oXy group w th an al dehyde in the presence of an acid catalyst.
Exanpl es of the conpound having at | east one phenolic hydroxy group include
o-cresol, mcresol, p-cresol, 2,5-xgenol, 3,5-xylenol, 3,4-xylenol,.2,3,5-
trimet hyl phenol, 2-isopropyl -5-nethyl phenol, 2-cyclohexyl-5- nethyl phenol

and 2 Dubthe XL Bendle pTUBCAIPUAGplaY 96 e hoesli-aasupliencl 1 c
of the aldﬁg%ﬁﬁrquhgﬁﬁﬁgygnaterlal for the aIkaI| sol ubl e novol ac resin,

I ncl ude al at c al such as fornmal dehyde, acetal dehyde and gl yoxal ,
and arorratqﬂqbigilwﬂ r efifl pesyiotiekants, sal i cyl al dehyde and

t er epht hal al dehyde romthe |ndustr|al view, formal dehyde is preferred,
because foanemmhdunderepresehnamfbyltpergenerpioﬂemmuiaaivm % by wei ght of
aqueous sol ution. The al dehyde can be used singly or as a m xture of two or
nore. As the acid catalyst, inorganic acids such as hydrochloric acid,

sul furic acid and phosphoric acid, qQrganic acids such as oxalic acid, £
acetic acid and p- toluengéalf 8lc R@ﬂd and divalent netal salts such as

zinc acetate and thgjp kd.canybe dOHhe condensation reaction can be
carried out according t€a§> D al nmet hggf) For exanple, it is

R53 R55
RO6 (OH)g

R57

wherein R5' represents hydrogen or alkyl having 6 or less
carbon atoms, and R%2, ﬁ53, Ré“; R55, R56-and RS 7each
independently represent hydrogen, alkyl hqving 6 or less
carbon atoms or cycloalkyl having 6 or less carbon atoms;

-a compound represented by the following formula (VI):

H3C CHy CHZ CHg '
(\'1D
CH3 }QC OH
CH3 '
; and compound (A) can be mentioned.

+ : The alka;i-soluble polyhydric phenol having a
molecular weight of 900 or lower is usually used in an amount
of 0-40% by weight,. preferably 3-40% by weight, based'on the -
total solid compoénent of the positive resist composition.

'The photosensitizer is preferably used in an amount of 10-50%

by weight based on the total solid component of the positive



19 carried out at a reaction tenperature of 60 to [érr] for 2 to 30 hours.
The condensation.reaction can be carried out in the absence or in the
presence of a solvent. Preferably, in order to reduce undevel oped residue,
sol ubl e novol ac resin isyfade, by a nmethod such as .

into a novolac resin In which the areal ratio of the GPC

the al kal i

_ fractionation,

pattern of

a r

i s not higﬁ%§1

b d t he total R : | g t : t ed
ased on the total RAldn SR1E816KE! oh e AVgRAlcRN bg! o UliPact o

conpounds, as neasure
fracti onat
the al kal i

phenol

qﬂg%min that the nol ecul ar wei ght as converted to pol ystyrene

BBBL¥¥P™506 or | ess, and nore preferably 20%or |ess,

nm del ect or .

' e ' 31t 5 I 141 whi ch
e iatsaetislooomimeplan | booing o Kool

ac resin e condensati on reaction

is dissolveq ) namd Gafsther! vequinonddiseidé mulfuniicaeddt bssepbbfiaed is
poured into water to precipitate the high nol ecul ar weight part of the
al kal i sol abdmatievhydroxye ciompoundj hif sskeds i am dalkadixsolubleh navobas "sol vent,,
such as pentane, hexane and heptane and then the mixed solutionijs ™%

separ at ed resénswenghadder Bngpgdientst fuchoss a8 wdkaliraal s cohol s,
such as net hanol . and et hapo): ketones,. such as aceto d
rrgt hyl et hyPREX ;1%92?F83eg?"ﬁ'3§ %t%ﬁgﬁiéﬁcﬂeﬁélfet%ﬁ?@ PEsHPYRF

qué etheﬁgsters, such as ethyl cell osol ve acetate; and ethers,

et hyl enegl

such as

solveé

As the solvent used in the preparation of tﬁe resist
solution, -solvents vaporizable at an appropriate rate and
capable of givihg"a uniform and smooth coating film after
evaporation can be used. Examples of such solvents include
glycol_etheresters, such as bropylene glycol monomethyl ether
acet5£e, ethyl cellosolve acetate and methyl cellosolve
acetate; esters, such as n-amyl acetate, ethyl acetate, ethyl
lactate, ethyl pyruvate and y -butyrolactone; ketones such as
2-heptanone; the solvents mentioned in JP-A-2-220056; the
solvents mentioned in JP-A-4-362645; and the solvents

mentioned in JP-A-H-367863. These solvents are used either .

independently or as a mixture of two or'more.' Considering the

vaporization rate of solvents and the smoothness of the

resist film to be obtained, the mixing ratio of the solid.
* content to the solvent is determined.

As mentioned above, compound (A) can be used as a

raw material for producing the compound of formula (] ) or can
be used as an ingredient of a resist composition comprising
the compound of formula (I ). As the ingredient, i.e. an

alkali soluble polyhydric phenol compound, compound (A) is



tetrahydrofuran. The positive resist conposition of the present invention
may contain an al-kali-sol ubl e pol yhydric. phenol having a nol ecul ar wei ght
of 900 or  lower in addition to the above-nentioned al kal i -sol ubl e novol ac
resin and 20 photosensitizer. As2preferred exanples of the .

al kal i -sol ubl e pofyhydric phenol, 1, 1-bis(4-hydroxyphenyl) cycl ohexane; a

conpound rgﬁéﬁfeﬁt gg Pgﬁ;‘}‘gﬁ%%'%ﬂi&m [): [err] wherein [err]

represents ogen or ess carbon atons, and [err]

and [err] each indel@%mﬁ&ma Y A)CBARSEIHo BECifWPas ahkihgreMieng 6fod | ess
carbon-atons or cycloal kyl having 6 or |ess carbon atons; a conpound

r epr esent egebist onpokibiom hotocomprisivgl the @onpound of aformudap§ind (A) can

be nentioned. The al kali-sol ubl e pol yhydric phenol having a nol ecul ar

wei ght of $0Bubrfurdcher cemprsisingyothan phnt@setmﬁt{izemfam? ap/@aB¥akki ght

preferablysgiﬁg%gbﬁaegfgy,r;g%i?d %%i%h%esist composition is also- i

sensitive to radiations such'as ultraviolet ray and far -

ultraviclet ray including excimer laser, and is usable in a

| minute producing process for a semiconductor. The alkali-
soluble novolac resin used in the resist composition is not
limited and the above-mentioned alkali-soluble novolac resin
used in the positive resist composition comprising the
compound of formula (I ) can be used. The photosensitizer
may be an o—quinonediazide éﬁlfonic acid ester of an aromatic
hydroxy compound other than the compound of formula (I ).
Examples of the aromatic hydroxy compound include polyhydroxy
benzophenones, such as ﬁrihydroxy benzophenone, tetrahydroxy
benzophenone and pentahydroxy benzophenone; polyhydrbxy
flavanes, such as 2,4,4-trimethyl-2',4',7-trihydroxy flavan,
2,4,4-trimethyl-2',3',4',7,8-pentahydroxy flavan and 6-
hydroxy-%a-(2,4-dihydroxyphenyl)-1,2,3,4,4a,9a-
hexahjdroxanetene-g-spifo—1'fcyclohexane; and compounds having
2 or more phenolic hydroxy groups and having 2-4 benzene

' rings connected to each other through one or more aliphatic
hydrocarbon connecting groups. More concrete examples of the
photosensitizer are'de;cribed in, for example, USP-5,124,228
(JP-A-2-32352), EP—A-363,978 (JP-A-2-103543), USP-5,290,656
(JP-A-2-269351), USP-5,283,155 (JP-A-3-185447), USP-5,188,920
'(JP—A—M—SOéSI), EP-A-505,987 (JP-A-4-295472), EP-A-570,884



total solid conmponent of the positive resist conmposition. The

phot osensitizer is preferably used in an anmpunt of 10-50% by wei ght based
on the total solid conponent of the positive 21 resist conposition.
Resi st solutions can be fornul ated 3 m xi ng and di ssol ving a

phot osensiti zer caonprising a conpound of formula (I ) and anot her

0- qui noneqipzinds—Sptconn)i SAE IEP-RSE5P3, 036 WP-HA-GFAETBO3)dr oxy conpound, i f
used; an al kali-soluble novolac resin; and other ingredients such as an

al kal i -sol ubl e pol yhyfr thepkesdsthaomppsd timrendtarcompphsing $be or | ower
in a solvent. As the solvent used in the preparation of the rSSLst
sol uti on, compamd ofipbormabs e( dt ) anthepr@eunti ef reespanadc4pdbAs of giving
a uni formand snooth coating fjln1ﬁfte evg orgtﬁgﬁ can ,be used. ,Exanpl es
of such sdmeserabinci@® by weighi hased (Qy fheste §°§ng‘§?meﬁl col
nononet hyl ether acetate, ethyl cell.asol ve. ac e t || osol ve
acetate; ekde LeRlat c9 o%%tflz??'e', gpﬁyﬁéli%efag{bgfﬂgt %‘IL ?g& at (;4
et hyl pyruyate and. - but €4 5 ne; % he
colvents HeRRa EEEs. B PHERERRRIITIQ TR Y, vedRh Maded i WA
JP- A-4- 3628431 a8flid RompBh&"of the resist composition.
The above mentioned solvents usable for the positive
resist composition comprising the compound of formula (1)
can also be used in the positive hesist composition not
comprising the compound of formula (I ) but containing’
compound (A).
The positive resist compqsition may further comprise

a small amount of dye or other resin, if required.

PREFERRED EMBODIMENT OF THE INVENTION
The present invention is explained in more detail
with reference to the following examples. The invention is by
" no means limited by these examples. In the examples, "pért“

means "“part by weight", unless otherwise mentioned.

Example 1
v Into a 5 1 three necked flask, 1009g of pyrogallol,
30.43g of p-toluenesulfonic acid and.1009§ of water were
charged. Then, T61g of 4-hydroxymethyl-2,5-dimethylphenol
was added thereto divi&edly over 1.5 hours while keeping the
reaction temperature at 35 °C. Thereafter, the reaction

mixture was kept at 35°C for 1.5 more hours and was then



menti oned in JP-A-4-367863. These sol vents ‘are used either independently or
as a mxture of two or nore. Considering the vaporization rate of solvents
and the snoot hness of the resist filmto be obtained, the mxing ratio of
the solid. content to the solvent is24leterm ned. As nentioned above,.
conmpound. (A) can be used as a raw material for producing the conpound of

conpr i i %'939§£e§ ﬁ-s %ﬁéseﬁeﬁﬁsi%ﬂﬁ% Y Pectnddt SR L]
sol ubl e poj ¥k %%§f§§¥¥#@ﬂgf i Lqﬂiaﬁﬁbd'ﬁy 1132a89680%a8 It 15 tO

t he resist conp05|t|on So be use as an ingredient of a

resi st conp@ged ity anat 4888FIVed % bhRigedmsvlvene comgisdiag( bf) 4o0g further
conpri sing other photosensitizers and an al kali sol ubl e novolac resin. This

resi st conppstdluenei andl 2400geofi ethldcetatei atThens thersasitibnrweas ol et ray
and far ultraviolet ray including exciner laser, and is usable in a mnute
produci ng yashed siftdr lansemmﬁﬁ%cﬁéterm I@ﬂl@é@l metal @omsained| Bt resin

used in the resist conposition is not tloned‘

al kal i - sol tg SHREPRe w&m%geac?wrt%& ‘? Eﬁgerﬁgt s?ﬂ'&) ‘i“t""l" on

conpri sing ﬁ&giobtalned was dried and then further dried under reduced
pressure for 24 hours to obtain 450g of 1,2,3-trihydroxy-4-

(4-hydroxy-2,5-dimethylbenzyl)benzene.

Mass Spectrometry: MS 260

'HNMR (acetone) & ppm: |
2.11(s, 6H); 3.T4(s, 2H); 6.16(d, J=8.5Hz, 1H);
6.27(d, J=8.5Hz, 1H); 6.62(s, 1H); ;
6.80(s, 1H); 7.54(brs, 4H) |

Example 2

Into a 5 1 three necked flask, 1009g of pyrogallol,
30.43g of p-toluenesulfonic acid and 1009g of water were
charged. Then; T61g of u—hydroxymethyl-Z,S-dimethylphenol
was added thereto dividedly over 1.5 hours while keeping the

reaction temperature at 35 °C, and then the reaction

temperature was kept at 35°C for 1.5 more hours. Thereafter,
the reaction mixture was cooled to room tempefature to
precipitate a crystalline product. The crystalline product
obtained by filtration was added to and completely dissolved
in 1160g of methanol at a temperature of 50 °C. Then, to the

solution, 1740g of ion-exchanged water was added and the



compourtd of formula (1 ) can be used. The photosensitizer may be an

0- qui nonedi azide'sulfonic acid ester of an aromati c hydroxy conpound ot her
than the conpound of formula (I11). Exanples of the aronmatic hydroxy
conpound i ncl ude pol yhydroxy benzoph&hones, such as tri hydroxy :
benzophenone, tetrahydroxy benzophenone and pent ahydroxy benzophenone;-

pol yhydro e Socte , r irAtate & loriyatd o | avan,
2,4,4-tri?§fﬁy|-2n%§?,41,7f§?§£ﬁ§%ﬁ$gﬁ§§3h?¥§3§h'aﬁhéeb@ 1iin

hydr oxy- 4pricduétdwhy dhowusd hetied )Fillt2réd4, 4ThédFilter cake was dried
hexahydroxanet ene- 9-spi ro- 1' - cycl ohexane; and conpounds having 2 or nore
phenol i ¢ ey Surtdrerudsiedduhder ny redudesh pressureagfor adthdwuns tte each

ot her through one or nore alighatic hédrocarbon connect.i ng grougs. Mor e
concrete OREpLss DP0Eh® Hhbi dsdrskr iR¥FAnaxy adsdl thydreX¥ve  dxanpl e,

USP- 5, 124, 228 (JP- A- 2-32352), EP- A- 363, 978 (JP- A-2-103543), USP-5, 290, 656
(JIP: A- 2-26’3@9&§"YFWY513§8§?%'5%§€9W%@ 5427), USP- 5, 188? 920 .
JP- A-4-50851), EP-A-505 987 (JP-A,4:2 s A.570,884 2 '

(JP A 5 993507) andEdmgs: Sheftonsihy <and Mk sRR1GE ViR lcomdita o ci i on
t Y , f s d (A) i
Dref or apl SOSASREAUE IS Bkaddilel 95 Mt Figd s EnBTEME BhpoliPadnd (A 1S

that of Example 1.

According to the same method as in Example 1 or 2,
except that 4-hydroxymethyl-2,5-dimethylphenol was replaced
with other 2- or 4-hydroxymethylphenol or 2- or 4-
alkenylphenol,-tetrahydroxy'compounds of the above mentioned

formula (a) or (c)-(d) can be obtained. i

Example 3 _

Into a mixture of 4.0g of 1,2,3-trihydroxy-4-(4-
hydroxybenzyl)benzene (compound of formula(a)), 18.5g of 1,2-
naphthoquiﬁonediazide-s-sulfonyl chloride and 113g of 1,4~
dioxane, 8.36g of triethylamine were drquise added at 20 -
30 °C ‘'over 1 hour. After completion of the addition, the

mixture was stirred at 30°C for 3 hours. Thereto, 2.04g of

acetic acid was added and then the mikturg was stirred at 30
°C for 1 hour. The reaction mixture thus obtained was
filtered and the obtained filter cake was washed with 1,4-
dioxane. The filtraté and the 1,4-dioxane having been used
for washing the filter cake were collected and added to a

mixture consisting of 5.24g of acetic acid and 524g of ion



of* the ‘'resi st conposition, and the anount of the photosensitizer is
preferably 10-50% by wei ght based on t-he total solid conponent of the
resi st conposition. The above nentioned sol vents usable for the positive
resi st conposition conprising the c@%pound of fornula (I ) can al so be used
in the positive resist conposition not conprising the conpound of formula

(1) pbut copuplgsgn crmoutdd e HIGHAA8' Lhkcstephal FRIPOYdION Y

further conprise a -sna h er resin, required.

PREFERRED R VENT (F Hiol AMENEHCH- 8 1016 Godubt afid @R1teraipl ai ned in

nor e det ai referenée to the fol ['owi ng exanpl es. The invention is by

no neans |ind ttk Y lteeseaks aige afashed Whithexatey emd dpded avefore "part by
wei ght", unl ess otherw se nentioned. Exanple 1 Into-a 5 1 three necked

flask, 1000g obtpying8énsitdzdsg of paiol wortenfiordf adidechndsl009g of

wat er were_char ged. Then,.761%4of 4- hydr oxynet hyl - 2, 5-di net h Ighenol was
added t herdinhenyinelhane-3y 3,4 i4's tednrEl Wetrakie@ydiazeth, rdibydrear -

t-enperature at Herrghﬁﬁraereaf r, t?e reaction mxture was kept at [ehr]
for 1.5 nor®©XGhraa es nate).

Mass Spectrometry: MS 1160

Example 4

Into a mixture of 4.0g of 1,2,3-trihydroxy-4-(4-
hydroxy-2,5-dimethylbenzyl)benzene (compound A, compound of
formula(b)), 16.5g of 1,Z—ﬂéphéhoquinonediazide-S-sulfonyl
chloride and 103g of 1,4-dioxane, 7.48g of triethylamine was
dropwise added at 20 ~ 30 °C over 1 hour, After completion of
the addition, the mixture was stirred at 30°C for 3 hours.
Thereto, 1.86g of acetic acid was added and the mixture was
stirred at 30°C for 1 hour. The reaction mixture thus
obtained was filtered and the obtained filter cake was washed
with l,u-dioxahe. The filtrate and the 1,4-dioxane having
been used for washing the filter cake wére collected and

added to a mixture consisting of 3.58g of acetic acid and 358g

-~

of ion exchanged water, and the mixture was stirred .for 1
hour. Thereafter, ﬁhe precipitated crystalline product was
filtered, and the filtgr cake was washed with water and dried
at 40°C to obtain Sensitizer B, main content of which is
2',5'-dimethyldiphenylmethane-2,3,4,4"'-tetrayl tetrakis(6-

diazo-5,6-dihydro-5-oxo-1-naphthalenesulfonate).



24' cool'ed to roomtenperature to precipitate a crystalline product. The
crystalline product obtained by filtration was added to and dissolved in a
- m xed sol vent consisting of 400g of toluene and 2400g of ethyl acetate.
Then, the solution was washed with ion-exchanged water to renove netal
contained in the solution, and was congentrated and filtered. The product
t hus obtained was dried and then further dried under reduced pressure for
24 hours to obtain 450g of 1,2,3-trihydroxy-4-

(4- hydroxy- 2, Hash 1Spebyrdmstryl:) 0dBizéN88 Mass Spectronetry: MsS 260 [err] -
(acetone) [err] ppm 2.11(s, 6H); 3.74(s, 2H); 6.16(d; J=8.5Hz, 1H);
6.27(d, J=8.5Hz, 1H); 6.62(s, 1H); 6.80(s, 1H); 7.54(brs, 4H Exanple 2
Into a 5 1 three necked flask, 1009g of pyrogallol, 30.43g of

p-t ol uenesEKa@PIe Saci d and 1009g of water were charged. Then, 761g of

ooty o R IBCHY e 1068 e bgilicpe 1 o
et o RBE LS i U el Dbekting (BoiBemd ! ordhatenf e the
Cal b RGPS o qReNEhal e asies-sairond nforieesann
98g of 1,4-dioxane, 7.08g of triethylamine was-dropwise added
at 20 - 30 °C over 1 hour. After completion of the addition,
the mixture was stirred at 30°C for 12 hours. Thereto, 1.76g
of acetic acid was added and then the mixture was stirred at
that temperature for 1 hour. .The reaction mixture thus
obtained was filtered and thé obtained filter cake was washed
with 1,4-dioxane. The filtrate and the 1,4-dioxane having
been used for washing the filter cake were collected and
added to a mixture consisting of 3.43g of acetic acid and 342g
of ion exchanged water, and the mixture was stirred for 1
hour. Thereafter, the precipitated crystalline product was
filtered, and the filter cake was washed with water and dried
at 40°C to obtain Sensitizer C, ‘main content of which is
2',3';6'-trimethyldiphenylméthane—Z,3,4,4'-tetrayl tetrakis(6-
diazo-5,6-dihydro—-5-oxo-1-naphthalenesulfonate).

Mass Spectrometry: MS 1202
Example 6

Into a mixture of 4#.0g of 1,2,3-trihydroxy-i-(4-
hydroxy-2,3,5-trimethylbenzyl)benzene (compound of formula(d))



int1160g of nethanol. at a tenperature of [err]. Then, to the solution,
17409 ‘of ion-exchanged water was added and the 25 m xture was cooled to
[err] to precipitate a crystalline product which was then filtered. The
filter cake was dried and further dri @8 under a reduced pressure for. 24
hours to obtain 5009 of 1,2, 3- trlhydroxy 4- (4- hydroxy- 2, 5-

di et hy| benzyk -henge negeziﬁw peBla mgraeyrtammaeM@anal ysis,

the conpound © e s 1 entlfled as the same conpound as

that of Exggpler 1, Mas@xﬁelg-nosgmf wiiethpldnthe wakndfopwiseeadded 2,
except that 4- hydroxynethyl-z 5-di net hyl phenol was replaced with other 2-

or 4-hydr oagn20 hyl3ehégodverr 12hour. 4- Afa:lelreuphpln!mﬂn of ethaaladdi®ign conpounds"

of the above nentioned formnmula (a) dé 4& can be obtalned Exanmpl e 3
Into a n1xtheemxxtureogansu;nred-ﬁﬁq59 o&@c bourgy drHgnesay i ) Foszene

(conpound of fornul a(a

chlori de aff ageficoR gi 4W3%? 0 é %Bﬁn hth hgggﬁ%%g&%grﬁé suL&fggl
added at 20, [eLehoueh,d 134 1 A, CQEH)A %g& n 'R AL gt
obtained was filtered and the obtained filter cake was washed
with 1,4-dioxane. The filtrate and the 1,4-dioxane having
been used for washing the filter cake were collected and added
to a mixture consisting of 3;H33 of acetic acid and 342g of
ion exchanged water, and the mixture was stirred for 1 hour.
Thereafter, the precipitated crystalline product was
filtered, and the filter cake was washed with water and dried
.at 40 °C to obtain Sensitizer D, main content of which is
2',3',5'-trimethyldiphenylmethane-2,3,4,4"' -tetrayl tetrakis(6-
diazo-5,6-dihydro-5-oxo-1-naphthalenesulfonate).

Mass Spectrometry: MS 1202

Example 7

Into a mixture of 4.0g of 1,2,3-trihydroxy-4-(4-
hydroxy-2,5-dimethylbenzyl)benzene (compound A, compound of
tformula(b)), 13.4g of 1,2-naphthoquinonediazide-5-sulfonyl
chloride and 87g of 1,4-dioxane, 6.08g of triethylam;ne was
dropwise added at 20 - 30°C ovef 1 hour, After completion of
the addition, ihe mixﬁure was stirred at 30°C for 3 hours.
Thereto, 1.51g of acetic acid was added and then the mixture

was stirred at that temperature for 1 hour. The reaction



mxture€ was stirred at [err] for 3 hours. Thereto, 2.04g of acetic acid was
added ‘and then the m xture was stirred at 30 [err] for 1 hour. The reaction
m xture thus obtained was filtered and the obtained filter cake was washed
with 1,4- dioxane. The filtrate and,jhe 1, 4-di oxane havi ng been used for
washing the filter cake were col l ect &4 and added to a mixture consi sti'ng of

5. 249 of et | 1 d 5249 .of ion. 26 d '

vas ot irr GHLKEATS HEUE ObbRIEr rap ARG AT AT (HLoaRbaEed FRRESR  oduot
vas 11 tergdye 4k Yagpkh! hetn iR a1BRaUES N Ahiri B HELE e h$H- a1 [err]
to obtain Sensitizer , maln cdntent of which i's

d'pheny'”EHEBﬁSP31ﬁaéiﬂé'ﬁé@ﬁfﬁéed‘¥dﬁﬂﬁd§H§w@ ahe- $il6efi BYREOwere

5- oxo0- 1- napht hal enesul fonate). Mass Spectronetry: M5 1160 Exanple 4 Into a
m xture of c410eceldl and3addedy tiooxy mixture consisting of 5.24g of

hydr oxy- 2, 5- di et hyl benzyl ) benzene (conpound A, conpound of formula(b)),
16. 59 of laketiphadidgandohi2dg «ofi densexchanged watevs i ard Lhe md3guve - |

1, 4-di oxane, 7.48g of triethylanine was dropwi se added at 20  [err] oVer 1
hour. AfteNasomilicinesh £ort hehasditi dhenant #exe utBenareninitated [err]

f h : i
or 3 Ourgrystalline product was filtered, and the filter cake was

washed with water and dried at 40 °C to obtain Sensitizer E,
main content of which is 1,2-naphthoquinonediazide-5-sulfonic
acid triester of l,233-£rihydroxy-4—(u-hydroxy-z,5-
dimethylbenzyl)benzene and which further contains monoester,
diester and tetraester thereof. _

Mass Spectrum of ﬁhis compound has'the main ﬁeak at

956 and also has relatively large peaks at 1188 and T24.

Example 8 .

Example 4 was repeated, except that 4.0g of 1,2,3-
trihydroxy-4-(l4-hydroxy-2,5-dimethylbenzyl)benzene was
replaced with 4.0g of 1,2,3-trihydroxy-4-(2-hydroxy-3,5-
dimethylbenzyl)benzene (compound of formula(i)) to obtain
Sensitizer I, main content of which is 3',5'-dimethyl
diphenyl methane—2,2',3,H—tetrayl’tetrakis(G—diazo-S,G-

dihydro-5-oxo-1-naphthalene sulfonate).
Mass Spectrometry: MS 1188

Example 9
Into a 100 ml four necked flask, 2.6g of 1,2,3-



Thereto, 1.86g of acetic acid was added and the m xture was stirred at

[err] ‘for 1 hour.. The reaction m xture thus obtained was filtered and the
obtained filter cake was washed with 1, 4-dioxarie. The filtrate and the

1, 4-di oxane havi ng been used for wgghing the filter cake were collecied and
added to a mxture con5|st|ng of 3.58g of acetic acid and 358g of ion-

-exch d t th

orhened L0 Shap L tS-Bce 350 e lerk gt e (cBiBOERA' S, "
hed t t S tent

of which 1% “@"EE°§?§EQTLQ§T‘§%%%$??%{ T P e o

di azo- 5, 6- diﬂzﬂdéF§>su¢rdhﬂaaabﬁhabﬁmeﬁidéﬁnnﬁ666 758 o VglisdSpraneonetry:
M5 1188 Exanple 5 Into a mxture of 4.0g of 1,2,3-trihydroxy-4-(4-

hydr oxy- 2 Beﬁetchangaqlﬁnﬂuqunistaiwed@ssnﬂwadd oEntornheamixyur315 79 of
1, 2- naphthqu|noned|a2|de -sul fonyl chloride_ and 988 of 1, 4-di oxane, 7.08g
of triet hy#la&ﬁm@fmld'ﬁbbhmaeaﬁa%(ﬁmmﬁérilquﬁ/ét ? hou30*Caower l:omi)l etion

of the addjtion, the m xture was st ed a 12 hour s Ther'et o,
1.769 of aB8HFC A Bernsouplehianor | e A tELoh, Bhe cTLRfiFe as
stirred at 30°C for 3 hours. Thereto, 1.20g of acetic acid

was added and then the mixture was stirred at that
.temperature for 1 hour., The reaction mixture thus obtained
was filtered and the obtained filter cake was washed with
10.75g of 1,4-dioxane. The filtrate and the 1,4-dioxane
having been used for washing the filter cake were collected.
and added to a mixture consisting of 2.71g of acetic aéid and
271g of ion exchanged water, and_the:dixture-was stirred for
1 hour. Thereafter, the precipitated crystalline product was
" filtered. The filter cake thus obtained:was added to 300g of
ion exchanged water, and, then, the mixture was stirred and
filtered. After this water wash process was repeated three
more times, the filter cake was dried at 40 °C to obtain
Sensitizer F, main content of which is 2',5'-dimethyl
diphenyl methane-2,3,4,4'-tetrayl tetrakis(6-diazo-5,6-
dihydro-5-oxo-1-naphthalene sulfonate).

Mass Spectrometry: MS 1188

'HNMR (dimethyl sulfoxide) J ppm:
1.80(s, 3H); 2.06(5, 3H); 3.70(s, 2H);
6.56(s, 1H); 6.58(d, J=10Hz, 1H);
6.69(d, J=10Hz, 1H); 6.80(s, 1H);



t hat tenperature for 1 hour. The reaction m xture thus obtained was
filtered and the ‘'obtained filter cake was washed with 1, 4-di oxane. The
filtrate and the 1, 4-di oxane havi ng been used for washing the filter cake
were collected and added to a mi xtud® consisting of 3.43g of acetic acid
and.  342g of ion exchanged water, and the m xture was stirred for-1 hour.
Thereafter, the Ta08mpi 3EX;ed. 85 (st AH)i; n'e. G0 (@juH) hvas filtered, and the
filter cake was washed with water and dried at gerr] to obtain Sensitizer
C, main content B95%Ai ofFGlz, 1H); 8.01(d, J=6Hz, 1H);

i ;é"oli‘?, o i ﬁé%ﬁgkaiﬁ%ﬁzﬂﬁﬂiieféaixé4 Tehate) ZV'MJS? Spect omet ry: B 1202
Ex 6 | ' : 1 -t -4- (4-
ydr oxy- 2, 3. 5.t ARy BnelEs BB B oF WAt of Tormil a()) 28
15. 7g of 1,2-nagg%hggyhﬁqnﬁﬁ%azﬁﬂp-5-su|fonyl chl ori de and 98g of

g

1, 4-di oxane, 7. trie fam’ne was dropwi se added at [err] over, 1
hour. After conpletion of the addition, the mxture was stirred at [efr]
for 3 hours. Thereto, 1.76g of acetic acid was added and then the m xture
was stirreHefdrdrtet ekanpley ature for 1 hour. The reaction m xture thus

Into a IObOml four necked flask, 148.5g of m-cresol,
121.5g of p-cresol, 252g of methylisobutyl ketone, 37.0g of
10% aqueous oxalic acid sqlution.and 8&.8g of 90% aqueous
aceticacid solution were charged, and thereto, 129.5g of 37%
formalin was added dropwise over 40 minutes while being heated
with an oil bath at a temperature of 1060 °C. Then, the
reaction mixture was kept for 15 more hours to continue the
reaction. Then, the reaction mixture was washed with water
and dehydrized to obtain 466g of methylisobutylketone
solution containing 42.3% of a novolac resin., As measured by
GPC, the product thus obtained had a polystyrene-converted
weight average molecular weight of 4300.

Into-a 5 1 separable flask equipped with a drain
pipe at its bottom, 450g of the solution thus obtained was
charged. Thereto, 909.63 of methyl isobutyl ketone and 996.1g

* of n-heptane were further édded. The mixturelwas stirred at
- 60°C for 30 minutes and then left to stand until it separated
into two layers. To the lower layer obtained by phase
separation, 380g of ZLheptanone was aaded, after which the
methyl isobutyl ketone and n-heptane were removed by means of

an evaporator to obtain a solution of novolac resin in 2-



obtained was filtered and the obtained filter cake was washed with

1, 4-di'oxane. The filtrate and the 1, 4-di oxane havi ng been used for washi ng
‘the filter cake were collected and added to a mi xture consisting of 3.43¢g
of acetic acid and 342g of ion exchan water, and the m xture was stirred
for 1 hour. Thereafter, the precipitat crystalline product was filtered,
and the fi e ' t re : o] tain
Sensitizer h'%)gf'anrg@ngc\(l)\ﬁé earil?ﬂg'&gﬁhwlbg Eﬁfftg, %’Le%ﬁdt Thith tdihel*nsd _

, 3", 5-tringt 'egﬁgy Mateed i - ih( B .
diazo-5,6?§iﬁé%$%- -of%?%%naphfﬁaﬁggggﬁlégééﬁég.dqagsghggeQE%gﬂgt?gz M5 1202
Exanpl e 7 000, and ther&redl $a8do0df lthe Fahge hitrmbigh4thel molecular

hydr oxy- 2, 5- di met hyl benzyl ) benzene (conpound A, conpound of formula(b)),

13. 4g of 1w@ighphasoconverkeel d0 du Xrshjirfeney washB0Pi de dessstg the

1, 4-di oxane, 6.08g of triethylanm ne was dropwi se added at [err] over 1
hour. Aft eEokakpadtesn ajfea Wasatiffti on, the mixture was stirred at [err]
for 3 hours. Thereto, 1.51g of. acetic acid was added and then the m Xture
was stirred at that tenperature for 1 hour. The reaction 29 m xture thus

obt ai ned Mﬁs filtered a %he obtained filter
eferencé example

By a condensation reaction of m-cresol, p-cresol,
2,5-xylenol, salicylic aldehyde and formaldehyde in a molar
ratio of 3/2/5/1/7, respectively, a novolac resin was
obtained. It has a_polystyrene-converted weight average
molecular weight of 8000 as measured by GPC, and the a?eal
ratio of the range in which ihe moleculaf‘weightras converted
to polystyrene was 900 or less to the total pattern area is

20%.

Reference example 3 .

By condensation reactions between 1 part by mole of
4,4 ~pmethylenebis[2-(4-hydroxybenzyl)-3,6-dimethylphenol] and
2 parts by moles of 1,2-naphthoquinonediazide-5-sulfonyl

chloride, Sensitizer X and Sensitizer X' were obtained.

* Example 10

15 Parts, calculated as the solid content, of
novolac resin solution_in 2-heptanone obtained in Reference
example 1, 5 parts of Sensitizer X obtained in Reference
example 3, 1 part of a condensate of 6-hydroxy-d4a-(2,4-
dihydroxyphenyl)-1,2,3,4, 4a, 9a~hexahydroxanetene-9-spiro-1'- |



cake was washed with 1, 4-di oxane.

The filtrate and the 1, 4- dioxane having -

been used for washing the filter cake were collected and added to a mixture

consisting of 5.24g of acetic acid and 524g of ion exchanged water,

and t he

m xture was stirred for 1 hour. Thgﬁpafter the precipitated crystalline
product was filtered, and the filter cake was washed with water and dried

at f[err]

to obtain Sensitizer E, nmin _content _of which

1, 2- napht ls¥gdrhexans havdsga shrughure &§ the foldpuingformula:
1, 2, 3-tri hydroxy- 4- (4-hydroxy-2,5- dinethyl benzyl)benzene and which further
contalns nonoester, diester and tetraester thereof-. Mass Spectrum of this
compound has the main peak at 956 and al so has relatively | arge peaks at

1188 and 724. Exanple 8 Exanple 4 was repeated,
tri hydroxy- 4- (4-hydroxy-2, 5-di me
of 1,2,3-trihydroxy-4-(2-hydroxy-
formula(i)) to obtain Sensitize

di phenyl

di hydr o- 5- oxo- 1- naphthalene sulf
9 Into a 100 m four n

nmet hane- 2, 2' , 3, 4-tetr al et r aki s(6-di azo-5, 6-

143 2 6g of 1,2,3-

and 1,2-naphthoquinonediazide-5-sulfonyl chloride in an mole
ratio of 1:3, respectively, and 3.9 parts of compound A were
added to and dissolved in_2-heptanone so that the total
amount of the solution become 50 parts. The solution thus
obtained was filtered through a filter made from fluorine
resin and having a pore size of 0.2 ym to prepare a resist
solution. A silicon wafer washed in a conventional manner was
coated with the resist solution thus prepared by means of a

spin coater so that the thicknéss after being baked became

. 1.1 gmand it was baked on a hot plate at 90 °C for one

minute. Subsequently, the wafer was exposed to light by -

using a reduction projection exposing machine having an

exposure wavelength of 365 nm (i-line) (NSR1755i7A, NA=0.5,

'manufactured by Nikon Corp.) while stepwise changing the

amount of exposure. Thereafter, the wafer was baked on a hot
plate at 110 °C for one minute, Then, it was developed for
one minute with SOPD (alkaline developing solution; product
of Sumitomo Chemical Co., Ltd.) to obtain a positive pattern.

The positive pattern was evaluated according to methods

except that 4.0g of 1,2, 3-
| benzyl ) benzene was replaced with 4.0g
, 5- di net hyl benzyl ) benzene (conpound of

mai n content of which is 3" ,5"-

dinethyl

Mass Spectronetry: Ms 1188 Exanple



30* tri hydroxy-4- (4-hydroxy- 2, 5-di met hyl benzyl ) benzene (conmpound A, conpound
of formula(b)), 10.75g of 1,2-naphthoqui none di azi de-5-sul fonic acid

chl oride and 66. 75g of 1, 4-di oxane were charged and conpl etely dissol ved.
Into the m xture, 4.86g of triethyl arfBi4dne was dropw se added at [err] over
1 hour. After conpletion of the addition, the m xture was stirred at [err]
for "3 hour genthéict Beldw 24l PEsALES isredshékryan FdBESl 1and then the mixture
was stirred at that tenperature for 1 hour. The reaction m xture thus
obtained was filtered and the obtained filter cake was washed with 10. 75g
of 1,4-dioxane. The filtrate and the 1, 4-di oxane havi ng been used for
washing the filter cake wére coTakls dd and added to a mi xture consisting of
2.71g of acetic acid and 271g of ion exchanged water, and the m xture was
stirred for 1 hour. Thereafter, the precipitated crystalline product was
filtered. The filter—Take thus ontalnea Was added to 300g ofl i on exchanged

wat er, and, then, #gg Elxture tirre rw@illtered. Aftegr this water
wash process was EGtitP tine fter cake|was dried"at
[err] to obtain $ F naln cont gn 2',5'-di net hyl

di phenyl nethane 3&%??héﬂ§etrayl tetrakls(6 dlazéE@ :

di hydr o- 5- oxo- 1- papht hal ene sul fonate).

Profile

Depth of focus : ’ 1.5 pm
s —value : 6.18
Scum : Not found

Examples }1—15

| 10.43 parts of novolac resin obtained in Reference
‘example é, 3.9 parts of 4,4'-(2-hydroxybenzylidene)di-2,6-
xylenol and a Sensitizer shown in Table 2 were dissolved in a
mixed solvent consisting of 2-heptanone and ¢ -butyrolactone
in an weight ratio of 95:5, respectively. The solution thus
obtained was fiitered through a filter having a fine pore size
to prepare a resist solution. The amount of the solvent was
adjusted so that the thickness of the coated resist film after
being baked became 1.1 gm.

A silicon wafer washed in a conventional manner was
coated with the fesist-solution by means of a spin coater and
it was baked on a hot plate at 90 °C for one minute.

~ Subsequently, the wafer was exposed to light by using a

reduction projection exposing machine having an exposure



Mass Spectronetry: M 1188 [err] (dinethyl sulfoxide) [err] ppm 1.80(s,
3H); 2.00(s, 3H); 3.70(s, 2H); 6.56(s, 1H); 6,58(d, J=IOHz, 1H); 6.69(d,

J=IOHz, 1H); 6.80(s, 1H); 31 7.00(m 3H); 7.35(m 1H); 7.60(m 8H);
7.95(d, J=6Hz, 1H) 8 01(d, J=6Hz, 1H);38.17(d, J=6Hz, 1H); 8.24(d, 1H);
8.34(d, J=7.5Hz, 8 52(m 2H); 8.60(d, J=7.5Hz, 1H) Reference exanple 1

'22%38& ;gg;) Fylg Lg‘géﬁﬁi Byl 3650 qm ap%l/anééﬁeﬁjéﬁoi‘?ﬁ%faiédpg‘fﬂr—fﬂsfi'm
4 9

196, 5g of 3701 AT AL FuEES: ‘aiﬁﬁaﬁswﬁboﬁﬁéﬁe FeLtke MiaddHIE fhe

heated wi'th an Oén# &fam%arcgo% er%lalf'@af’eer[ e'i'{-n% wafes) aé h@aliﬁ?a%};' ?Rhot

m xture was kept our’'s to contl nde e reac 1 on

reaction mxturepyige WASNad v0t Rorabhe mivitdehy dhbAdit Q:@H@weléﬁéa Pbr
met hyl i sobut yl ket one sol uti on contai ni ng 42. 3% of a novol ac resin.
measur ed by one minute with SOPD (alkaline developing solution; proquct -
»
of Sumitomo Chemical Co., Ltd.) to obtain a positive pattern.

The positive pattern was evaluated according to methods

mentioned below and results are shoun .in Table 2.




GPC, the product thus obtai ned had a pol ystyrene-converted wei ght average
nol ecul ar wei ght of 4300. Into a 5 1 separable flask equi pped with a drain
pipe at its bottom 450g of the solution thus obtained was charged.
Thereto, 909.6g of nethyl isobutyl ketone and 996. 1g of n-heptane were
further added. The m xture was stirredggé [err] for 30 mnutes and then
left to stand until it separated into | ayers. To the | ower | ayer
obt ai ned by phase separat.i on, 380g of 2-heptanone was added, after which

t he met hyl isobutyl ketone and n-heptane were renoved by neans of -an

evapor ator to obtafmg sofUtifom of—ovor aq resi n-1 n 2- 32 heptanone. As
measured by GPC, the product |t hus optai ned had_a poléityreng;:onverted
. . o | % .
wei ght average molecular agei ghts o P90, =dnd t aeaE |rati & pf t he range
in which the nol ecpl ajf weBghtl 8s &h2rt8d 2o Eo ¥t y@dne was| 900 or |ess
to the total pattefn fre&wag 149%™ Ref er8rice eXahpl e 2 |By a tpndensati on
rection of mcresoj, —2—b5H-ereo—seat+pytHe—gtdehyde and .
. . = . 8 .
formal dehyde in a polar r@tiq of 3/p/5/1/1, respectivelly, a npvolac resin
was obtained. It hps a peotystlyr&e- fonger tled Fei ght Saver agd .
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not ecular wei ght of 8000 as nmeasured by GPC, and the areal ratio of the

range in which the nol ecul ar weight as converted to pol ystyrene was 900 or

less to the total pattern area is 20% Reference exanple 3 By condensation

reactions between 1 part by nole of 4,437 - :

- met hyl enebi s[ 2- (4- hydr oxybenzyl ) - 3, 6-di net hyl phenol] and 2 parts by nol es

of 1, 2-napht hoqui nonedi azi,de-5;sulfonyl chloride. Sepnsitizer X and,. .

Sensitizer X were obtainbﬁ?sf&ﬁﬁﬂﬁk‘loeﬁgf-_ in. $§§é4§§a§m5g%?hét§%$]d

content, of novaq (=] o] | sl - n tal '

cxampl e 1. 5 partis 4rich Bt bl hicknes s REEL00 Ol o rabu BhIEA ks

of a condensate dpgx¥16¥-ing: sure amount against the retained

di hydr oxyphenyl )qgfa§?%¥4pgal;y19a- hg-l)%aﬁl;%reoxfgnet ene- 9-spi rgo- 1 - 33

cycl ohexane havifigmthickeésg.e of the following formula: OH HO 0 and 1

, 2- napht hoqui nonedi azi de-5-sul fonyl chloride in an nole ratio of 1:3,

respectively, and 3.9 parts of conpound A were added to and dissolved in .

2- hept anone so that the total : *
Effective sensitivity (in Example 10) : expressed in

exposure amount (time) giving 1:1 line-and-space of 0.50 gm.

Resolution : evaluated by measuring, with a

N~ scanning electron micrdscope, the dimension of the minimum
line-and-space pattern which could be resolved without film

thickness decrease at an exposure amount giving 1:1 line-and-

space(0.50 ym in Example 10, 0.40 gm in Example 11-15).

Profile : evaluated by observing, with a scanning
electron microscope, the cross-sectional shape of a Q.45 m

line-and-space pattern at the effective sensitivity.

The depth of focus : determ;ned by observing, with a
scanning electron microscope, a degree of focus shifting
where a 0.40ym line—aﬁd—space pattern could be resolved at
the effective sensitivity without film thickness decrease.

Heat resistance : evaluated by observing, with a
‘scanning electron microscope, the extent of sagging of the
resist pattern after bging heated on a hot plate at 124 °C for
5 minutes. Heat resistance is expressed by 5 grade

expression in which 5 is best and 1 is worst.



ambunt of the solution becone 50 parts. The solution thus obtai ned was
filtered through a filter made from fluorine resin and having a pore size
of 0.2 [err] to prepare a resist solution. A silicon wafer washed in a
conventional manner was coated with the resist solution thus prepared by
means of a spin coater so that the thickness after being baked becane 1.1
[err] and-it was baked on a hot plate at [ggr] for one m nute.
Subsequently, the wafer was exposed to |ight by using a reduction

rojecti ' hi havi | th 36,
(1 71 Fre) "(NSRL7551 A - NALO7S VARG oBKERSRpely SR ERP GO 537 e | Bt Bpui se

h ' th t - f ts d hot
olare af [orr] 1oF SacefCRY BlopERie hifnerdBd 1AM, PR RS W1

SOPD (al kal ine deyehqpiedd £1ththoBknaseplUphe Br B O PLNAH sy LU, )

to obtain a positive pattern. e positive pattern was eval uated according
to met hods 34agRithened bebpwrarthmesy! tther explo@Mrénahdet lantabl e 1
Ef fective sensitivity 400 nsec Resol ution 0.35%[err]

Profile calculating the inclination of the plotted line.

Scum : evaluated by observing, with a scanning
electfon microscope, undeveloped residue in the positive

pattern.

The compound_of the formula (I ) is useful as a
photosensitizer for a positive fesist composition. The
positive resist composition comprising the compound of the
formula (I ) is excellent in the balance among properties
such as sepsitivity, resolution, ¢ -value, profile and heat
resistance, and free from scﬁm.

An o—quinonediazide sulfonic acid ester of compound
A can be used as a photosensitizer for a resist composition..
Compound A can also be used as an alkali-soluble ingredient of
a resist composition. Compound A cén be produced easily in
high purity. A positive resist composition comprising

*compound A is excellent in the balance among properties such
as sensitivity, resolution, y -value and profile, and free
from scum. Therefore, it is very appropriate for minute

production processes of semiconductor.



Depth of focus: ' 1.5 [err] [err]-value : 6.18
Scum : . Not found Exanples 11-15 10.43 parts of novol ac
resin obtained in Reference exanple 2, 3.9 parts of
4, 4' - (2-hydroxybenzyl i dene)di -2, 6- >3 enol and a Sensitizer shown in Table
2 were dissolved in a m xed solvent consisting of 2-heptanone and [err]
-butyrol actone in an weight ratio of 95:5, respectively. The solution thus
obt ai ned was fiMhéFeWPtQ%ﬁéﬁghsh filter having a fine pore size to prepare a
resi st solution., The amouynt of the solvent | US e .
t hi ckness of thd+coat ed QPEWPOW‘?ﬁ%?@?n!ﬁg\é&rs?gaggge%queé%grr%g%‘ii¥e§I]).' A
silicon wafer washed in a conventional nmanner was coated with the resi st
solution by neans of a spin coater and it was baked on a hot plate at [err]
for one mnute. Subseque gly ® exposed to light by using a

Si ﬁqﬁng

t
reduction projection ex 1&Q§H$?’ an exposure 35 wavel ength
of 365 nm (i-line) (Nﬁg 58 7A, NAKHR, nagufa%hgied by N kon Corp,)
whi l e stepw se changi QT e eafter, the wafer®was

baked on a hot

wherein one of R' and R? represents -0Q* and the other
represents hydrogén, alkyl having 6 or less carbon atoms,
cycloalkyl having 6 or less carboh atoms, alkenyl having 6 or
less cafbon atoms, alkoxy having 6 or less carbon atoms or
halogen; R?, R* and R® each independently represent hyd?ogen,
alkyl having 6 or less carbon atoms, cycloalkyl'haviné 6 or
i less carbon atoms, alkenyl having 6 or less carbon atoms,
alkoxy having 6 or less carbon atoms or halogen; provided that
when R? is -0Q%, both of R® and R* are hydrogen or at least
one of R' and R is alkyl having 6 or less carbon atoms,
cycloalkyl having 6 or less carbon atoms,,alkenyl_having 6 or
less cafbon atoms, alkoxy having 6 or less carbon atoﬁs or
halogen; '
Ré and R each independently represent hydrogen, alkyl having
6 or less carbon atoms or alkenyl having 6 or less carbon
" 'atoms, or R® and R" form a cycioalkane ring having 6 or less
carbon atoms together with the carbon atom to which they are
attached; and
Q', Q?, Q® and Q* each independently represent hydrogen or o-
quinonediazide sulfonyl, provided that at ieast one of Q?',

Q2, Q® and Q* is o—quinonediazide sulfonyl.

* [ L M s *



plate'at [err] f08nofs il #bfacedNEN, it was devel oped for i‘wg"'fﬁ %%E?%\@A fP=EN

cal F )

SOPD (al kaline d ' I on; product of Sum tonp Chen ).
to obtain a posi gmmlm&n!”mhe positive pattern was eval uated accordi ng
t o met hods nenti results argghown in Table 2. 36 [err]:
37 Sensitivity : expressed in exposure amount (tinme) at which the film

t hi-tkness. becone_zero ‘'on a graph i ch S obtaiped Ry plotti t.he
exposure anount #gai nst t.ﬂecq’”lﬁ%'ﬂ\agﬁc??mntghiEkﬂg%@ EVB@E?*WBRQES&ESTPP%W
(i'n Exanple 10) : expressed in exposure anmount (time) giving 1:1

| i ne-.and-space of 0.50 [err]. Resolution : evaluated by neasuring, with a

scanning electrop mcr Oscgpﬁemcfiﬁ'????ﬁ%q{%' C‘aaiﬁi pi g}e‘l%pr‘éiﬂq%-ﬂngfsgage

- pattern which could be reso kness ease at an
exposur e anount gi’viglga;,alR&i% wgrc,é@@_ce(o. 50 [err] in Exanple 10, 0.40

[err] in Exanple 11-15).

- y, A compound according to claim 1 wherein one of(_tR3
and R* is hydrogen and the other is alkyl, and R' and RS are
each independently hydrogen or alkyl. °
5. A compound according to claim 1 wherein'R® and R*
are each independently alkyl, and one of R!' and R® is hydrogen
and the other is alkyl.
6. . A compound according to claim 1 wherein both of R3
and R® are hydrogen, and both of R' and R* are methyl.
T. A compound according to claih 1 wherein all of Q',
Q?, Q3 and Q' are o—quinonedoazide sulfonyl.
8. - 2',5'-Dimethyldiphenyl-2,3,4,4"' ~tetrayl tetrakis(6-
diazo—é,6—dihydr0f5—oxo-1-naphthalene sulfonate.
9. A process for producing a compound according to

claim 1 which comprises allowing a tetrahydroxy compound

reﬁresented by the formula (I ):

RS RIR6 HO OH
|

R2~C§—C—C§-OH (I

|
g4 RSRT

wherein one of R!' and R? represents hydroxy and the other
represents hydrogen, alkyl having 6 or less carbon atoms,
cycloalkyl having 6 or less carbon atoms, alkenyl having 6 or

less carbon atoms, alkoxy having 6 or less carbon atoms or

* [ L M S *



Profil'e*: evaluated by observing, with a scanning electron m croscope, the -
cross-sectional .shape of a 0.45 mline-and-space pattern at the effective
sensitivity. The depth of focus : determ ned by observing, with a scanning
el ectron mcroscope, a degree of focus4khifting where a 0.40[err]

| i ne-and-space pattern could be resolved at the effective sensitivity -

vi thout fhhiddclipesps defy §aseacheniddiRnishany eprevahtdydtopenpbser vi ng,
with a scanninhg el ectron m croscope, the extent of sagging of the resist
pattern afiRyl beawingd &aiced 1e8sacapbomp| stiomsyt cielodliyk Havingubeer Heat
resistance is expressed by 5 grade expression in which 5 is best and 1 is
wor st . 188s[ earbonahtems, ealkempkchaving tmosf lessr parbomhatpass] is
obtained by plotting a normalized filmthickness_ (=the retain film

ne
t hi cknessalkhsyohayingl 6for nless ckarhen afpiisor halegenit Hﬁpaﬂgﬁﬂe exposur e
amount and cal cul ating the inclinati t.he [ted Line Scum:

eval uat edthetovhen Bhds wiwArgX¥ea ﬁg’oeﬁec?FaLﬁm e, T O8e 48y ¢l qped
resi due in the ppsitiver RRY LN rsTHE SHPEURE Bl §rd Held Babboh 1S Usef

atoms, cycloalkyl having 6 or less carbon atoms, alkenyl

having 6 or less carbon atoms, alkoxy having 6 or less carbon

atoms or halogen; and

Ré and R7 each independently represent hydrogen, alkyl having

6 or less carbon atoms or alkenyl having 6 or less carbon

atoms, or R® ‘and R? form a cycloalkane ring having 6 or less

.- carbon atoms togethefiwith thé carboh atom to ﬁhich they are
attached i ;
'to react with an o-quinonediazide sulfonyl halide in ‘the

presence of a base.

10. A photosensitizer comprising a compound according to
claim 1.
11. A positive resist composition comprising a compound

according to claim 1 and an -alkali-soluble novolac resin.

12. ' A positive resist composition according to claim 11
wherein the alkali soluble novolac resin has a GPC pattern in
»which the areal ratio of a range in that a molecular weight as
converted to polystyrene is not higher than 900 is 25% or
less, based on the total pattern area excluding the pattern
area of unreacted phenél compounds, as measured by using an
UV 254 nm detector.

13. A positive resist composition according to claim 11

-

AN A



phot osehsi ti zer, or a g resist conposition. The posit l F%tl' hAS BEEN
conposition.c Eﬁ npound of the formula (I ) is ejfc

Pﬂﬂbﬁ e
bal ance anong as sensitivity, resolution, [erl ==
profile and he t and free 4 om scum An o- qui nonedi azi de.
sul fonic acid ester of corrpound A can be used as a photosensitizer for-a

resi st c | n b I”ﬁ:g\ﬂa bl e

i ngr edi e tghr esl st%%s %’glnai a?nl)o%% ?lggyg#‘%‘gtﬁzeeﬁmeam ly in
hi gh purldo\h potin® O viingCa fslctu1 8P ROSIHY BF 9B 3biérconpound A is
excellent in the balance anong properties such as-sensitivity, resolution,

[err] -vale and ph 92| 3eTridndirioxge 4 brhpdroxy-the-dimeehylbenzyMer y
appropriate for mnute production processes of sem conductor. 39 What we
cl ai m i s:behzene. A conpound represented by the general fornula (1): [err]

wherei n one of [er\rA and [err] represents [err] and the other represents
hydr ogen,1%l kyl Ry BEHS If]@§§ rReduHing dmaz 3:'51?![363{44‘3‘1 Wy 6 or, | ess

lcg;ts)og a?&wﬁ‘fg{% eﬁr;,%llmeia;h ﬂ%nzy%bex?zsesnecﬁ c%tm%ﬁée k1 hav,l ng 6 br

hydroxymethyl—Z,5-dimethylphenol to react with pyrogallol.

16. A process according to claim 15 wherein the molar
ratio of 4-hydroxymethyl-2,5-dimethylphenol t6 pyrogallol is
1:1-3.

17. A process according to claim 15 wherein 0.25-5 parts
by weight of water based on 1 part by weight of pyrogallol is
used as a solJent. .l | |

18. A priocess according'to claim 15 wherein the reaction
product is subjected to crystallization from a solution in an
aromatic solvent or from an aqueoué solution of alcohol.

19. A positive resist composition comprising 1,2,3-
trihydroxy-4-(4-hydroxy-2,5-dimethylbenzyl)benzene.

20 A positive resist composition according to claim 19
which further comprises an alkali-solublé novolac resin and an

o-quinonediazide sulfonic acid ester.

* € L M § *



hal dgen;” [err] and [err] each independently represent hydrogen, alKkyl
having 6 or | ess carbon atons, cycloal kyl having 6 or | ess carbon atons,

al kenyl having 6 or |ess carbon atons, gBkoxy having 6 or |ess carbon atons
or hal ogen; provided that when [err] is [err] both of [err] and [err] are
hydrogen or at |east one of [err] and [err] is alkyl having 6 or |less -.
carbon atons, cycloal kyl having 6 or |ess carbon atoms, al kenyl having 6 or
| ess carbon atons, al koxy having 6 or |ess carbon atons or hal ogen; [err]
and [erp]. each i ndepesentuted potyliyasietiphens Me@p1 datvative. Rabitiktiafly s Hefsif
carben atons or al kenyl having 6 or |ess carbon atons or [err] and [err]

f orm-a desctibed kiathaefererigeltaany oné of exdnmaples L & bHn at ons together with the
carbon atomto which they are attached; and [err] and [err] each

i ndepen@@ntly repr eéqvmcebsydox)g@dudng @-substitwtod pdlyhydritediphéxiyd mekhyl gerivatiied
that at |east one of [err] [err] and [err] s o gui nonedi azi de sul fonyl .

40 2. Wwhichnrecass insubstantially aherein desaribodavith refersnce) tojany oae of egamples 1 to
conpoung according to claiml1 wherein all of [err] and [err] are hydrogen
4. A conpound according to claim 1l wherein one of [err] and [err] is

hydr 09€%3 ‘and A photosensitizer comprising a substituted polyhydric diphenyl methyl

derivative as claimed in claim 21.

24. A positive resist wmposiﬁon, substantially as herein described with reference
to any one of examples 10 to 15.

25. A positive resist composition comprising a substituted polyhydric diphenyl

methyl derivative as claimed in claim 21 and an alkali-soluble novolac resin.

A



al kyl . 5. A conpound according to claiml wherein [err] and [lerr

the otther is alkyl, and [err] and [err] are each independentlr.ﬂm? I%K BEEN
i ndependently al kyl, and one of [err] and [err] is hydrogen a

is alkyl. 6. A conpound according to claim1 wherein both of [err] and
[err] are hydrogen, and both of [err[44and [err] are methyl. 7. A conpound
according to clain11 wherein all of [err]Jand (4 are o- qui nonedoazi de

sul fonyl . 8. I nyl met hane- 2, 3, 4, 4' -t etrayl

tetraki s(6- dlazo 5, éngqﬁfhﬁ R @hgxo-l-napthalene sul fonate. 9. A process
for producing a conmpound according to claim1 which conprises allowing a

t et rahydr oxy conpound represented by the fornmula (Il1): [err] wherein one of
[err] and [err] repr esmphnd Yeppeyerttd beths Nesndranr espmixa iydyogen, al kyl
having 6 or |ess carbon atons, cycloal kyl having 6 or |ess carbon atons,

al kenyl having 6 or |ess car bon atonms, alkoxy having 6 or |less
carbon atons or 41 halogen [err] and [err] each independently
represent hydrogerp 3a| @le g @QZ | ess carbon atoms, cycloal kyl ~favi ng
6 or |ess carbon ato ke ving 6 or | ess carbon atons, al koxy
having 6 or |ess2cg AN ons vided that when R2 is

hydr oxy, both o d [er ?Q%drogz or at least one of [err] and
[err] is alkyl havhqg}g) Rr? | ess carbon

wherein one of R! and R? represents -0Q* and the other
represents hydrogen, alkyl, c&cloalkyl, alkenyl, alkoxy or
halogen; R3, R* and R® each independently represent hydrogen,
alkyl, cycloalkyl, alkenyl, alkoxy or ha}ogen; provided that
when R? is -0Q*, both of R® and R* are hydrogen 6r at least
one of R' and R% is alkyl, cycloalkyl, aléenyl, alkoxy;

R® and R” each independently represent hydfogen, alkyl or
alkenyl, 6r R® and R? form a cycloalkane ring; and

Q', Q?, Q% and Q* each independently represent hydrogen or o-
quinonediazide sulfonyl, provided that at least'one of Qt,
Q%, Q% and Q* is o-qu1noned1a21de sulfonyl;

a process for produ01ng the same; a photosen51tlzer comprising
the same; and a positive resist composition comprising the
same; and

‘ 1,2,3-Trihydroxy-4-(4-hydroxy-2,5-dimethylbenzyl)

benzene and a positive resist composition comprising the. same.

g
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afdns,vcycloalkyl having 6 or |ess carbon atons, al kenyl hau| REPEACEMENTSHEET |
carbon atons, al koxy having 6 or | ess carbon atons or'halogen;'andl[g 8%
and [err] each independently represent hydrogen, alkyl havi ripgDéteor.. t vse

carbon atons or al kenyl having 6 or |ess cgrbon atons, or [erT] amd fefry
form a cycl oal kane ring having 6 or |ess -carbon atons together with the
carbon atom t o QUINONEDEAZ BPE SULBEONEC ACIPcESTERBSt ANRNPOSHUINEBNnedi azi de
sul fonyl hal i dPHOTQRES IS EseOMBOSITIONGsEOMERISING THR BAMEosensiti zer
conprising a conpound according to claim11. 11.° A positive resist
conposi ti on cofFHIERMET a "conpound according to claim1 and an

al kal i - sol ubl e novol ac rgs C |
according to claim 11 V\hgrglamrp&ﬁned arl‘?aesénﬁﬁb e)ﬁﬁ%vg%%tarleg?ﬁﬂﬁgi (‘;P
pattern in which the areal ratio of a range in that a nol ecul ar wei ght as
converted to polystyrene is not hlgher than 900 is 25%or |ess, based on
the total pattern area I 35 pa 4!Sgn area of unreacted pheno
conmpounds, as neasured nm det ector. 13. A positive

resi st conposition agopr tgclal ' 0Q3 (I)
k6 R7

R4

wherein one of R!' and R? represents —OQf and the other
represents hydrogen, aikyl, cycloalkyl; alkenyl, alkoxy or -
halogen; R?®, R* and R® each independently represent hydrogén,
alkyl, cycloalkyl, alkenyl, alkbiy or hélogen; provided that
when R? is '-0Q*, both of R? and R* are hydrogen or at least
one of R!' and R is alkyl, cycloalkyl,.alkenyl, alkoxy;
R¢ and R each independently represent hydrogen, alkyl or
alkenyl, or Ré and R" form a cycloalkane ring; anq
Q', Q?, Q? and Q* each independently reprééent hydrogen or o-
quinonediazide sulfonyf, provided that at least one of Q',
Q2, Q3 aﬁﬁ Q* is o—quinonediazide sulfonyl;
a process for producing the same; a photosensitizer comprising
the same; and a pbsitive resist composition comprising the
same; and | _
1,2,3—Trihydroxy—4—(H-hydroxy-Z,S-dimethylbenzyl)

benzene and a positive resist composition comprising the same.



42 vii ch further conprises an al kali-sol ubl e pol yhydric phenc& REBLAGEMENT SHEET
havi ng a*nol ecul ar wei ght of 900 or |ower. 14. A substituted pol yhy3jru' (BC]' 9%
di phenyl nethyl derivative . .represented by the general fornuld| Pale:ias:-*"
defined in claim1, substantially as herej described with rererence 1o any
one of exanples 3 to 9. 15. A process for producifg a slybstitut ed

pol yhydri ¢ di pRenylA pempgundaseording pelaimpl whergineR” By Qe general fornul a

(1) as definedsin ¢l @bMpdundvabsiding H6esisin 9 wherstaall icfl RY, RS, RéraidiR>  are
described with reference to any one of exanples 3 to 9. 16. A

phot osensi 1Y Ronpri sing a substituted pol yhydric di phenyl methyl

derivative as dlai redoipowidaaceoitidng to7claitn poshereineoneadiRt arbRHds ilyq)i/r@ge;n and
substant | algyods: NSAEMNafPREGhORE ol LRN'iRIGEARGSY b9aRRYn BPEIKYL examples 10

to 15. 18. P ve tesl st conposition c rirsfn ai‘%bstlaéaﬁed
pol yhydric di pfenylA sempgundjagepicking yeclaim d| where R apd B rare sach (pdgpendently
al kai - sol ublg NAChRCof B At RY isliyktddenlahd Mdothdr b lid11111111 43 21.
A substituted pol yhydric di phenyl. t hyl. derivatiyve st antisal | v
herein describdd wA I‘EOF‘BP\érfdgﬁ%"Q}/({IBgnz%ﬁféb‘ﬂe ki er@%ﬁ%?‘e%ug phd RS Mfz‘?ﬁogen’
A process faad bpttoofiRl and R4swdriethylit ed pol yhydri ¢ di phenyl net hyl
derivative, whigch esg | il Ly ' schH2bed Mgt 4 o
rof erence 1o an7§'/ 0%%@.?%@&%%@2&%@% cgnln 1 ¥hel8h Gl1Mb£0G5CORbES Q4 are
quinonedoazide sulfonyl. :
8. 2',5'-Dimethyldiphenylmethane-2,3,4,4'-tetrayl tetrakis(6-diazo-5,6-dihydro-
5-oxo-1-napthalene sulfonate. |
9. A process for producing a compound according to claim 1 which comprises
allowing a tetrahydroxy compound represented by the formula (II):
R

R! HO OH

R? :C OH
iR7
oK (H)
wherein one of R and R2 represents hydroxy and the other represents hydrogen, alkyl
having 6 or less carbon atoms, cycloalkyl having 6 or less carbon atoms, alkenyl having 6

or less carbon atoms, alkoxy baving 6 or less carbon atoms or

A D O A



23 " A photosensitizer conprising a substituted pgl

REPLACEMENT SHEET
di phenyl *met hyl derivative as clained i.n claim21. 24.

positive resist conposi-tion, substantially as herein descrlbed mntn
reference to any one of exanples 10 to 15. 25. A positive resist
conposition conprising a substituted pol yhydric di phenyl nethyl derivative

~as claimed ;6] flrfef toRPhs@ uPhlt Al soRifl Polivhyd Y Phdfol 'OftlpBund having a molecular
weight of 900 or lower.

14. A substituted polyhydric diphenyl methyl derivative represented by the general
formula (I) as defined in claim I, substantially as herein described with reference to any
one of examples 3 to 9.

15. A process for producing a substituted polyhydric diphenyl methyl derivative
repres'ented by the general formula (I) as defined in claim 1, which process is substantially
as herein described with reference to any one of examples 3 to 9.

16. A photosensitizer comprising a substituted polyhydric diphenyl methyl
derivative as claimed in claim 14.

17. A positive resist composition, substantially as herein described with reference to
any one of examples 10 to 15.

18. A positive resist composition comprising a substituted polyhydric diphenyl
methyl derivative as claimed in claim 14 and an alkai-soluble novolac resin.
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