A Bl 'SBACTGNE . COVPOUND AND A PROCESS FOR PRODUCI NG THE

SAME - The present invention relates to a novel bislactone
conpound which is useful as a stabilizer for polyners and as a raw
materi al of a positive type resist e.g. for producing a

pl anogr aphi ¢ process plate or an integrated gircuit. The pr esent
invention.also relates to a process for producing the bi sl act one
conpound..' A positive type resist conposition :
containing, as a ' sensitiz : = g oy .%5giazide sul fonic
acid ester of a non gi@éﬁénggé%y§W§ﬁf Bﬁé@gﬁpg y the follow ng
formul a:. . THE S AME I s descri bed,
for example, in JP-A-4-17735 OaRnl(:qu)chiN% SZSS%ME% - However, a
positive-type resist conposition nmade froma bislactone conmpound has not
been known. A bi sl actone conpound represented by the

fol | owi ng ' The present invention relates to a novel bislactone

compound which is useful as a stabilizer for polymers and as a
raw material of a positive type resist e.g. for producing a
planographic process plate or an integrated circuit. The
pfesent invention also relates to a process for producing the

bislactone compound.

A positive type resist composition containing, as a
sensitizer, a 1,2-naphthoquinonédiazide sulfonic acid ester of

a monolactone compound represented by the following formula:

ié“ﬁescribed, for example, in JP-A-U4-177351 and JP-A-5-323598.
However, a positive type resist composition.made from a

=N - bislactone compound has not been known.
A bislactone compound represented by the following

formula:



f or nul &: : 2 whi ch may be used
as a stabilizer for polyners, and a process for producing the sane which
conprises heating and reacting nmandelic acid and resorcinol while
distilling off by-produced water are described in Exanple 1 of
JP-B-63-26771. However, it is difficult that the bislactone conpound
described in JP- B-63-26771 is used as a raw material of a positive type
resist for producing a planographic process plate or an integlated
circuit. kt is an object of the present invention to provide a
bi sl act one conpound which is useful. not only as a stabilizer for polyners
but also as a raw material of a pog Rr oduci ng a

pl anographi ¢ process plate or an \ er object of the
present invention 1is to provide a procesg cing the bislactone
conmpound. ‘The present inventiZ ‘ b\ es to a bislactone

which may be used as a stabilizer for polymers, and a prbcess
for producing the same which comprises heating énd.reacting
mandelic acid and resorcinol while.diStilling off by-produced
water are described in Example 1 of JP-B-63-26771. However,
it is difficult that the bislactone compound described in JP-
B—63—26771 is used as a raw material of a positive type resist
for producing a pianographic prodééé plate or an integlated
‘ circuit;

It is an object of the present invention to provide
a bislactone compound'ﬁ@ich is useful not only as a stabilizer
for poly&ers but also as a raw material of a positive type
resist for producing a planographic process plate or an
integrated circuit. Another object of the present invention
is to provide a process for producing the bislactone
compound. :

‘The present invention thus ralates to a bislaétone

compound represented by the general formula (] ):



conpourd represented-by the general formula (1): :

3. . [err] [err] [err] [err]

[err] wherein [err] and R2 each independently represent a hydrogen
atom or an al kyl group having 6 or |ess carbon atons, and R3, R4,

Rs and- R6 each independently represent a hydrogen atom a hydr oxy
group or an al kyl group. having 6 or |ess carbon atons. Anot her
subj ect matter of the present invention is a process for producing the
bi sl act one conmpound of formula(l )whi 8h conprises allow ng a

4- hydr oxymandel i ¢ aci d conpound represented by the general formula
crer )y s R4 R2 OH [err] wherein [err]ferr],
[err] and-R4 are as defined aQove, {0 react mﬁthI? phe?fl conpound
represented by the general 3 foryl a (IEQ: 1 3

wherein R: and R, each independently represent a hydrogen atom
or an alkyl group having 6 or less carbon atoms, and Rs, R,
Rs and_Rs each independently represent a hydrogen atom, a
hydroxy group or an alkyl group having 6 or less carbon atoms.

Another subject matter of the present invention is a
process for producing the bislactone compound of formula ( I
) which comprises ailog;ng a 4-hydroxymandelic acid compound

represenféd by the general formula (II):

Rs Rl'
f (liH——COOH (D
\ ' I11
| Rs Ro OH

wherein R;, Rz, R; and Ry are as defined above,
* - to.react with a phenol compound represented by the general

formula (IV):



¥

4 i [err] wherein [err] and R6 are as defined above, in the presence

of an acid catalyst. A further subject matter of the present
invention is a positive resist conposition conprising a bislactone
conpound of forrmula (I). The al kyl group denoted by [err] [err]

[err] [err] [err] or [err] in formula (I) may be a straight chain or
branched chain alkyl group. As preferred exanples of the alkyl, nethyl and
et hyl can be nentioned. As preferred exanpl es of the bislactone
conpound of fornula (1), a conpound represepted by the general fornula (
[1): [err]

Rs

H0<O (IV)
£ “OH |
8

wherein Rs and Re¢ are as defined above,
ih the presence of an acid catalyst.

A further subject matter of the present invention is
a positive resist composition comprising a bislactone
compound of formula (I ).

The alkyl group denoted by Ri, Rz, Rs, Rs, Rs or Rs
in formula (1) may be a straight chain or branched chain
alkyl group. As preferred examples of ﬁhe alkyl, methyl and
ethyl can be mentioned%' | '

D As preferred examples of the bislactbne cdﬁpound of
fofmula (1), a compoqyd represented by the general formula (

I):

wherein Ry represents a hydrogen atom or an alkyl group having

6 or less carbon atoms can be mentioned. .



wher ei f [err] represents a hydrogen atom or an al kyl group having 6 or

| ess carbon atons can be nenti oned. 5
As preferred exanples of the acid catal yst used for the reaction of a
4- hydr oxyrmandel i ¢ acid conmpound of formula ( [11) and a phenol conpound of

formula (1V) to produce a bislactone conpousd of formula (1), inorganic
acids, such as hydrochloric acid, sulfuric acid and phosphoric acid; and
organi ¢ acids, such as nethane sulfonic acid, trichloroacetic acid,

trifl t d d t | id be . i d, | h
et o the Sroont of the %“ﬁgéa%%egi«?*acw@%ﬁf;% o RAR P poed for°
vei ght, preferably S5¢R0 Ratt KoY MLﬂmpoxpﬁandﬂélqcpééltds cOMpARIIGF f%marae(

4- hydr oxymandel i ¢ aC|d conmpounds of for The reaction

produce a bislactonfl ¥oapdusdpléndDreampoyrd )oﬂ St‘qm‘m‘:lfm alWy) car rpreﬁlu@@t a
in the presence of a reaction solvent which is water or an organic
solvent. Preferred eRiépdAciongf c@mmmdg@m éomlﬁarﬂtl )|,n¢nwrmck9p1@%1 ushof

Syelic ethers, such 38 MHEePTgSoRaran SHHA GG AE10. S7hPHeRBORLLPORAL dior
an  organi c sol vent jsesuallyed 05500 aﬁxé@a!?ﬁ. i BOR! CRRlinors0s40

parts by weights per parts by weig enol
acid, trlfluoroacetlc acid and p-toluene sulfonic acid can be

mentioned. In the reaction, the amount of the acid catalyst
nis usually 5-100 parts by weight, preferably 5-50 parts by
weight, per 100 parts by weight of the 4-hydroxymandelic acid
compounds of formula (W[ ). The reaction to produce a
bislactone compound of formula (I ) is preferably cérried out
in the presence of a reaction solvent which is water or an
organic solvent. Preferred examples of the orgénic solvent
include alkyl esters gf acetic acid, such as ethyl acetate
and n-prépyl acetate, and aliphatic cYclic:ethers, such as
tetrahydrofuran and dioxane. The amount of water or an
organic solvent is usually 10-500 parts by weight, preferably
50-400 parts by weight, per 100 parts by weight of the phenol
compoundskof formula (IV).

- Preferred examples of the phenol compounds of
formula (IV) include resorcinol}-2—methylresorcinol,
pyrogallol and 2-ethylresorcincl. In the reaction to produce

A - a bislactone compound of formula (I), the molar ratio of the
phenol compound to the 4-hydroxymandelic acid oqmpbﬁnd of
formula (1) is usually 1:2 - 1:10, preferably 1:2 — 1:4,

- The reaction temperature is usually in a range of 0-

100 °C. The reaction time is usually in a range of 1-120



cénpouhds of fornula-(l\o; Preferred exanpl es of the phenol
conpounds.of fornmula (IV) include resorcinol, 2-methylresorcinol,

pyrogal | ol and 2-ethylresorcinol. In the reaction to produce a bislactone
conpound of forrmula (1), the nolar ratio of the phenol conpound to the

4- hydroxymandel i ¢ acid conmpound of fornula (I111) is usually 1:2 - 1:10,
preferably 1.2 - 1:4. . The reaction tenperature is usually in a

6 hours. After c tio ' ' ti ' [
subjected to crystalTi zrg't'i oﬁt%;"i ﬁ]@al%?gt%} Io\%gtél.fﬁt %g?éﬁlr%?i'ng& ;pr?é&tl{of% 3£§urrgd,
other usual nethods {9 Jubgbatsl aobtpyRANLat NP EUDtratfiohor wastdngl )drying
Commerci ally avail abl e 4- hydroxymandelic acid conpounds of forrmula (111 )
can be used for the mdcéfsdesinede opharsasual medhpdsnto isodatsy dy bighagtdwe c
acid conmpound usable for the process, of the present  invention can also be
obtai ned by reacti ngPHPORDG\Rf EQUBER, Sldehyde conpound, sodi um hydr ogen

sul fite and sodi um cyani de to o 9ﬁ§4§gégﬁﬁagbxﬁﬁ5918“Q-ﬁ9890x§ﬁ§“&&?@% @%ihhe

cyanhydri-n to obtain a oxycarboX _
. compounds of formula (II) can be used for the process of the

range of- 0- .100 [err] The reaction time is usually in a range of 1-120

pfesent'invention. A 4-hydroxymandelic acid compound usable
for the process of the present invention can also be obtained
by reacting a 4-hydroxybenzaldehyde compound, sodium hydrogen
sulfite and sodium cyanide to obtain a cyanhydrin and then
hydrolyzing the cyanhydrin to obtain a oxycarboxylic acid.
_The bislactone compound of formula (I ) is useful
not only as a stabilizer for polymer but also as a raw
material of a positiye type resist for producing e.g. a ‘!
planographic proces; plate or an integrated cirbui%.
.Particularly, the bislactone compound of formula (I ) is
useful as a raw material of a positive type resist, because a
positive type resist composition comprising
a bislactone compound of the present invention;
a I,2—naphthoquinone—5—sulf6nic,acid ester of a polyhydric
pﬁ;nol compound (=a sensitizer); and
an alkali-soluble novolac resin which is obtained by reacting
3 - a mixture of phenol compounds containing cresol with
formaldehyde in the presence of an acid catalyst, such as
oxalic acid
is excellent in properties, sucﬁ as sensitivity and

resolution. Therefore, the positive type resist composition



The bi &l act one conpound of forrmula (I ) is useful not only as a stabilizer
for polyner but also as a raw material of a positive type resist for
producing e.g. a planographic process plate or an integrated circuit.
Particularly, the bislactone conpound of fornmula (I ) is wuseful as a raw
material of a positive type resist, because a positive type resist
conposition conprising . a bislactone conmpoudd of the present invention; a
1, 2- napht hoqui none-5-sul foni ¢ acid ester of a polyhydric phenol conpound
(=a sensrtlzer) and an al kali-sol ubl e novolac resin which is obtained by
reacting ‘a mixture edmptising eméaw@mﬂe:@nmmumw@fct@mreﬁpn’h invention is

formal dehyde in the presence a aci d. cat al oxalic acid is
excel lent_in propert{;) %HF‘? nOFPRINg Gy % Lég du??’o Ther ef or e,

the positive type resi st conpsd d}:‘dﬁ.ﬂg to the process of the present invention, /
conprising a bislactone conpoun he pres I nventionis very

desirable for producthg WisdaclkShe ad6hgdund of formula (Acyogdh n@ peoliieed in
process of the present invention, t he bi sl actone conpound of fornula (I
) can be produced inhigh purity and high yield at a lower reaction temperature

than the reaction temperature in the process described in

Example 1 in JP-B-63- 26771

The present invention is explained in more detail
with reference to the following -examples. In the exemples, "

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

Example 1

.Into a mixture of 124 parts of 2-methylresorcinol,
460 parts of water and 102 parts of p-toluenesulfonic acid,
504 parts of u—hydroxxmaﬁdelic acid was added at 60-65 °C
over 1 heur while stirring the mixture. After completion of
the addition, reaction was carried out at that temperature for
20 hours. Then, 5000 parts of water was added thereto and
the mixture was cooled to room temperature and was filtered to
obtain a crystalline product. The'cryStalline product was
washed with 5000 parts of water. Then the crystalline product
was dissolved in a mixture of ethyl acetate and toluene in a
volume ratio of 6:1,_respectively; and the resulting solution
was washed with water. The organic layer of the resulting
-mixture was then washed with-water again and was concentrated
to obtain an oily product. To the oily product, about twice
amounts of a mixture of ethyl acetate and toluene in a volume

ratio of 1:3, respectively, based on the amount of the oily.



high ptrity and high-yield at a | ower reaction tenperature t han the
reaction tenperature in the process described in Exanple 1 in
JP-B-63-26771. The present invention is explained in nore

det ai | with reference to the foll ow ng exanples. In the exanples, "
part” neans "part by weight" unless otherw se nentioned. Exanmple 1
Into a m xture of 124 parts of 2-nethy|res§rcino|, 460 parts of water
and 102 parts of p-toluenesul fonic acid, 504 parts of 4-hydroxymandelic

acid was added at 60-65 [err oyer 1 r while stirring,the m xtur.e.
After conpletion of procﬁ?&’a&'&?t f‘“g‘#,’é raé’i%lr'x n™ u%%rvfﬁsegogaléga?ﬂcﬁ)a ain a
tenperature for Zgls%f-eT D& urPP QP2 i ea Wﬁ&%hé@?y?fg’l@}inghﬁgﬁlﬁt

and the m xture wa to roomtenperature and was tere
obtain a crystallinetpi®dpehindhaasr yadidd wheh pr adutirevas ethylnabetavd tand
5000 parts of water. Then the crystalline product -was dissolved in a

m xture of ethyl aceteluenendnta|(mdnae nakio ofy ok hnmerespecdivglysand dried to

respectively, and the resulting solution was washed_ wi.th, water. The
organi c |ayer of theCPlady fjgRypoun 'rﬁpﬁ?‘?"\kﬁé %3?}3 Wing CATHHRer again

and was concentrated to obtain an oily product. To the oily product,
about tw ce anounts of a mxture of ethyl acetate and toluene in a
vol une ratio of 1:3, respectively, based on the anobunt of the oily.

CHa

Yield is 44.3% based on 4-hydroxymandelic acid.
FD-MS (Mass spectrometry) : m/e = 388
" Melting point : 238-240 °C

Example 2
A mixture of 275 parts of resorcinol, 660 parts. of
Wwater, fOS parts of p-toluénéSulfonic acid and 1051 parts of
thydroxymandelic acid was subjected to a reaction at 50-55 °C
fér 28 ‘hours while stirring the mixture, and then the
reaction mixture was cooled to room temperature and was
* - filtered to obtain a crystalline product. The crystalline
_product was washed with 5000 parts of water. Thereafter, the
crystalline product was dissolved in 2500 parts of ethyl
- acetate at 60-65 °C, .and the resulting mixture was filtered.

The filtfate was cooled to room temperature to recrystallize



8" prioduct, was added and the mixture was cooled to obtain a slurry. The
slurry was filtered and the crystalline product thus obtained was washed
with a mixture of ethyl acetate and toluene in a volune ratio of 1:4,
respectively and dried to obtain a conpound represented by the follow ng

f or mul a. [err] Yield ig 44. 3% based on
4- hydr oxysmmandel i ¢ aci d., FD- M5 (Nhss spectronetry) : nfe = 388
Melting point : 238-240 [err] Example 2 A mxture of 275 parts

of resorcinol, 660 parts of water, 105 parts of p-toluenesulfonic acid and

1051 parts of 4- hyd?b%yﬁﬁhﬂ%ﬁl%l%%lEFQQ&PEt&n%&ﬁe&F%%F%%%%&%ﬂﬂnﬂqugt U5
[err] for 28 hours {-r Igtﬂ%;v?%qﬁlae g% Mogpaiﬁ@éj JE0nf PoacetaRE! A0H was

m xture was cool ed t9®
dried to obtain a compound represgnted by the following

‘formula.
H<O__ A _KO)-0H
0O
_Yield is 23.5% based on U4-hydroxymandelic acid.
FD-MS (Mass spectrometry) : m/e = 374
Melting point : 209-210 °C
Example 3

Example 2 was fepeated except that resorcinol was
replaced with pyrogallol to obtain a bislactone compound.

FD-MS (Mass spectrometry) : m/e = 404

Example 4

Example 2 was repeated except that resorcinol was
replaced with 2-ethylresorcinol te obtain a bislactone
. compound.

FD-MS (Mass spectrometry) : m/e =-U402

Example 5



filteréd to obtain a crystalline product. The crystalline product was
washed wi t-h 5000 parts of water. Thereafter, the «crystalline product was
di ssolved in 2500 parts of ethyl acetate at 60-65 [err] and the resulting
m xture was filtered. The filtrate was cooled to roomtenperature to
recrystallize 9 the crystalline
product. - The crystalline product thus obtalthed was washed with 100 parts
of ethyl acetate and was dried to obtain a conpound represented by the
follow ng formul a. Yield is 23.5% based on
4- hydr oxymandel i ¢ aci d. Examplerms (epeated mxcepo et yy-hydnpxymangglic
Vel ting point  209- 2%9:1 evgars] replEaXcaergpfoth?)3,ll—dihydroxymande_lic acid to obtain a
bislactone compound.

FD-MS (Mass spectrometry) : m/e = 390

; . Example 6
| Example 2.waé repeated except that 4-hydroxymandelic
acid was replaced with 3,4-dihydroxymandelic acid and
resorcinol was replaced with 2-methylresorcinol to obtain a
bislactone compound.

FD-MS (Mass spectrometry) : m/e = 404

Example 7-

Example 2 was repeated except that U4-hydroxymandelic
acid was replaced witn,3—mgthyl-H—hydroxymande1ic'acid and
resorcin;l was replaced with 2-methylrésorcinol to obtain a
bislactone compound.

FD-MS (Mass spectrometry) : m/e = 402

Example 8
Through a condensation reaction of a compound

representeﬂ by the following formula:

‘HO Me Me OH



Eianpre 2 was repeated except that resorcinol was replaced with pyrogall ol
to obtain a bislactone conpound. FD- M5 (Mass spectronetry) n e
=404 Exanpl e 4 : Exanpl e 2 was repeated except that resorcino
was replaced with 2-ethylresorcinol to obtain a bislactone conpound.

FD- M5 (Mass spectronetry) me = 402 Exanpl e 5

10 Exanpl e 2 was repeated except that 4-hydroxymandelic acid was
replaced with 3, 4-di hydroxymandelic acid to obtain a bislactone conpound.
FD- M5 (Mass spectronetry) : me =-390 Exdadpl e 6 Exanpl e 2 was
repeat ed except that 4-hydroxymandelic acid was replaced mnth .

3, 4-di hydroxymandel i ¢ acid and resorcinol ) | aced
2- nethylresor0|nol tWPQﬂﬁﬂalﬂea?%H%ﬂ§§EF§n%'%%ﬁﬁauﬁ oup, Wit na??ihﬁ@“@ﬁﬁgg'

spectronetry) : Qn‘égd%ﬁzé‘ ”&J— “Sulfonic ch oﬁ%fehrrﬁhear? nd3s FRAEAHL] 2,

except that 4- hydrox S rep ace
3-met hyl - 4- hydr oxy meadeldet igen d, aéldpt{&%eteﬁsm@iza&aqrreeehaacﬂewdéhoted as "
2- nethylresor0|nol to obtain a
Sensitizer A") was obtained.
Through a condensation reaction of a compound

represented by the following formula:

with naphthoquinone-(1,2)-diazide-(2)-5-sulfonic chloride in
an mole ratio of 1:3, respectively, a photosensitizer
(hereinafter denoted as "Sensitizer B") was obtained.

_ _ M-cresol, p-cresdl, 2—tert—butyl-5-methylphenol and
formaldehyde were reacted in an mole ratioc of 50/50/2.5/66,
respectively, to obtain an alkali-soluble novolac resin
(hereinafter denoted as "Resin C") having weight-éverage
-molecular weight of 8000 (measured by GPC, converted as
polystyrene).

3.0 Parts of the bislactone compound obtained in-

Example 1, 5.0 parts of Sensitizer A, 1.0 parts of Sensitizer.



bfslac?oﬁe conpound. - FD- M5 (Mass spectronetry) @ me = 402
Exanpl e 8. Through a condensation reaction of a conpound
represented by the follow ng formul a: Me Me [err]
wherein Me represents a nethyl group, w th naphthoqui none-
(1,2)-dirazide-(2)-5-sulfonic chloride in an nole ratio of 1:2,
respectively, a photosensitizer (hereinaft-ek2 denoted as Sensitizer A')- was
obt ai ned. Through a condensation reaction of a conpound
represented Py the fﬁ”iéﬁ“{¥’§§”52¥€2 of Resin C were dlssolvedCTn a mixed
solvent consisting of 2-heptanone and ¢ -butyrolactone in a
weight ratio of 95:5, respectively. The solution thus
obtained was filtered through a filter having 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 beked became 1.07 yum.

A silicon wefer washed in a conventional manner was
coated with the resist solution by means of a spin coator and
it was baked on a hot plate at 90 °C for one minute.
Subsequently, the wafer was exposed to light by a reduction
projection exp051ng machlne having an exposure wavelength of
365 nm -(i-line) (NSR 2005i 9C, NA=0.57, manufactured by Nikon
Corp.) while stepwise changing the amount of exposure.
Thereafter, 'the wafer was baked on a hot plate at 110 (: for
one m1nute and was-developed for one minute w1th SOPD'
(developing solution; product of Sumitomo Chemical Co.,Ltd.)
to obtain a positive pattern.

Sensitivity was 2u3.3 msec., Which was exposure
amount at which the film thickness became zero on a graph
which was obtained by plotting the exposure amount against the
retained film thickness. '

v -value was 3.08, which was obtained by plotting a
normalized film thickness (=the retained film thickness/the
-original film thickness) against a logarithm of the exposure
amount and calculating tan @, wherein @ is the inclination

of the plotted line.

Resolution was 0.34% g m, which was evaluated by



wi t h napht hoqui none- (-1, 2) - di azi de- (2)-5-sul fonic chloride in an nole ratio
of 1:3, respectively, a photosensitizer (hereinafter denoted as "Sensitizer
B") was obt ai ned. M cresol, p-cresol,

2-tert-butyl-5-methyl phenol and formal dehyde were reacted in an nole ratio
of 50/50/2.5/66, respectively, to obtain an al kali-sol uble novolac resin
(herei nafter denoted as."Resin C') having weilght average nolecul ar wei ght
of 8000 (.neasured by GPC, converted as polystyrene). 3.0 Parts
of the biglactone conpound obtained in Exanple 1, 5.0 parts of Sensitizer
A, 1.0 parts of Sensimepgering, with a scanning electron mlcroscope,lghe dmengion
11. 33 parts of Resin a mxed, solv

2-heptanone and [errP %%ﬁ%%@hiﬁfbﬁgg *I?'F 1SPARS SRELETR | % C%i She nx%so&ved
respectively. — The %ﬁh:tf&ﬁi?r}‘ltltﬂuéhlc%tegé § fdd G ﬁgpéﬁfrgu 1{ Hi’ir?ﬁg

having fine pore size repare a resrs u ion. anDun

sol vent was adj usted. $oliﬂ@a5nal@a§@|&koe@§ @fn the coated resi st f| I'm
after being baked became 1.07 [err] m A silicon wafer washed in
a conventional manner was coated with the resist sol ution by nmeans of a
spin coator and



it was®*baked on a hot plate at 90 C for one mnute. Subsequent 1y, the —— ently,

waf er was exposed to |ight by a reduction projection exp %mﬂmmllm
havi ng an exposure wavel ength of 365 nm (i-line) (NSR 200 WH,”""
manuf actured by Ni kon Corp.) while stepw se changing the amodnt L of
exposure. - Thereafter, the wafer was baked on a hot plate at 110 [err] for
one ninute: and was devel oped for one minute widh SOPD (devel opi ng

sol ution; product of Sumitonp Chemical Co.,Ltd.) to obtain a positive
pattern. Sensitivity was 243.3 nsec., which was exposure anount at
whi ch the filmthickWesswbezl®im #ro on a graph which was obtai ned by
plotting the exposure anount agajnst the retained f|In1th|cE§

[err] -value was 3.08: which %a2i §PH%dP?ﬂPﬂ&PgtFFPEF%?nq%gr ﬁgﬁxﬁqqqrﬁ}

t hi ckness (=t he retakqg%ﬁglég1thlckness/the original filmthickness) :
against a logarithmo T Bdsure anount and calculating tan [err]
wherein [err] is the inclination of the plotted |line.

Resol ution was 0. 34 [err] m which was eval uated by

13 measuring, with a scanning el ectron nicroscope the di mensi on

Rs Rl 1 3

)k

\
6 R <1>
Re

wherein R, énd R: each independently represent a hydrdgen atom
or an alkyl group having 6 or less cafbon atoms, and Ri, R,
Rs and R¢ each independently represent a hydrogen atom, a
.. ’ hydroxy group or an alkyl group héving 6 or less carbon atoms.
- 2. - A bislactone cbmpound accordiné to Claim 1, which is

represented by the general formula (I ):

wherein Rr represents a hydrogen atom or an-alkyl group having
6 or less carbon atoms.

3. A process for producing the bislactone compound



of thé& nini mum |ine-and- space pattern which could be rgggLMgd__mppheuk—ﬁrrm

t hi ckness. decrease at an exposure anpunt giving 1:1 |ine-and-s
[err] m 14  \What we ﬂ“\‘ ‘Fﬁ‘ﬂm‘“\“\

A bi sl act one conpound represented by the general

wherei.n [-err] and [err] each independently represent a hydrogen atom or an
al kyl group having 6 or. |ess carbon atons, ah8l [err] [err] [err] and [err]
each i ndependently represent a hydrogen atom a hydroxy group or an al kyl

group having 6 or |ess carbon atons. 2. A bi sl act one conpound '
according to ClmInJﬁCQﬁréhm&StQWﬁﬁ%%@nieUh&fﬂrﬁ?%ﬁ%é?ﬁﬁ AN NG| &) 4-

hydroxymandelic acid compound represented by the general

formula ( II):

CH—COOH
N | (11D
R4 R2 OH
- wherein Ri1, Rz, R; and Ry are as defined in Clalm 1,

to react with a phenol compound represented by the general

formula (IV):

R | Rs

0Oy v
{ H
8

wherein Rs and R¢ are as defined in Claim 1

in the presence of an acid catalyst.

q, A process according to Claim 3 wherein the reaction
of the Y-hydroxymandelic acid compound and the phenol compound
is carried out in the presence of wafer, an alkyl ester of
acetic acid or an aliphatic cyclic ether. |

5. A positive resist composition comprising a

bislactone compound according to Claim 1.



[&rr] ™ wherein [err]. represents a hydrogen atom or an alkyl group having ©

or |ess carbon atons. 3. A process for producing t i e '
conmpound 15  accordi ng”“llﬁ'"ﬂ" 'm“mmll

conprises allowing a 4- hydroxynandelic acid conpound regre$ented by tHe
gener al formula ( I11): . [err] wherein [err] [err] R3 and R4
are as defined in daim1l, to react with f5 phenol conpound represented
by the general formula (1V): : R5

6. A substituted diphenyl bislactone derivative, which derivative is substantially
as herein described with reference to any one of examples 1 to 8.

7. A process of prepafing a substituted diphenyl bislactone derivative, which.
process is substantially as herein described with reference to any one of examples 1 to
7' | . .

8. A positive resist composition comprising a substituted dipheﬁ}.'l bislactone
derivative of claim 6, together with a sensitizer.

9. A positive resist composition, which composition is substantially as herein

described with reference to example 8.



[err] ® wherein [err] and [err] are as defined in Claiml in the
presence of an acid catalyst. 4, A process according to Caim3
wherein the reaction of the 4-hydroxymandelic acid conpound and the
phenol conpound is carried out in the pre3&nce of water, an al kyl ester of
acetic acid or an aliphatic cyclic ether. - 5. A positive resist
conposi.tion conprlsAngISLACﬁDHEaCOMR@UUBnﬁUDna BBROCESENFOROPRPRURMING
[err] . 16 6. A substituted

di phenyl bi sl act oneTd®r 8AME| ve, mhlch derivative is substantially as
herein described with reference to any one of exanples 1 to 8. 7. A
process. of prepari nyBaT Eﬁﬁgfltuted dlphenyl bi sl act one derlvatlve whi ch
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substituted dlphenykﬁqhiga &qne derivative of claim®6, together mﬁth a

sensitizer. posi |ve resi st conposition, which conposition is
substantially as herein described with reference to exanple 8. e

wherein R; and R{ each independently represent a hydrogen atom
or an alkyl group having 6 or less carbon atoms, and Ri, R,
Rs and Re¢ each independently represent a hydrogen atom, a
hydroxy éroup or an alkyl group having 6-of léss carbon atoms,
which is useful as a stabilizer for polymers and as a raw
material of a positive type resist:

a process for producing the bislactone compound; ana

a positive resist composition comprising the bislactone

compound.
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