BACKGROUND OF THE | NVENTI ON  THERMOPLASTI C ALLYLOXYMETHYLSTYRENE- BASED
'RESIN FIELD OF THE I NVENTION 5 This invention relates to

‘al | yl oxynet hyl styrene-based resin. In particular, this invention relates
to a phenyl al | yl oxynet hyl styrene resin and an allyl oxynet hyl styrene resin,
which are conposed of repeating structural units derived froma io

.phenyl al I yl oxynet hyl styrene nononmer and an allyl oxynet hyl styrene nononer,
respectively, and which have excellent heat resistance, humdity

resi stance and noldabilit a Jret _ duction thereof. 15
DESCRI PTI ON OF THE RELATEﬁ*%a$5g9ﬁ§Pnﬁgfg@ﬁ?ciﬁggﬁhgo e used as nol di ng
material s i IMHERMO®EASANGE ALLRCOREMROHCL SeVREQRABASED eREE PRI C conponent
materials and nmedical care materials. Wth the progress 20 of technol ogies,

a demand for products with highen gerfarmaggennchii gher characteristics
such as reliability 1is grow ng. Accordingly, the presence of thernoplastic
resins with higher resistance to heat and humdity is desired. 25 So far,

mat eri al s using-pol¥gethacrylatﬁ resins (PMVA) and pol ycarbonate resins
(PC) (for exanpl e, IB3fakBYENERRFeAgFEiScdi? on Lai d- open No. 2000- 153535)

have been éﬁlyloxymethylstyrene-based resin. In particular, this
invention relates to a phenylallyloxymethylstyrene resin
-and an allyloxymethylstyrene resin, which are composed of
repeating structural unifs derived from a

‘fj 10 phenylallyloxymethylstyrene monomer and an
allyloxymethylstyrene monomer, respectivéiy, and which
have excellent heat resistance, humidity resistance and

moldability, and to a method for production thereof.
15 DESCRIPTION OF THE RELATED ART

Thermoplastic resins are used as molding materials
:hlawiderange,includingelectricandelectroniccomponent
materials and medical care materials. With the progress

fﬁ 20 of technologies, a demand for products with higher |
performanceandhighercharacteristicssuchau;reliability
is growing. Accordingly, the presencelof thermoplastic
resins with higher resistance to heat and humidity is
desired.
25 So far, materials using polymethacrylate resins
(PMMA)andpolycarbonateresins(PC)(forexample,JapaneSe

Patent Application Laid-open No. 2000-153535) have been



known as polyneric materials for optical use or for recording nedia.

Al t hough pol ynet hacryl ate resins and polycarbonate resins are excellent in
_transparency, those are problematical in heat resistance and humdity 5

" resistance: In recent years, Japanese Patent Application Laid-open

No' s. 7-153060(1995), 7- 210855(1995) and9- 85743 (1997) di scl ose

. norbornene-based pol yolefin resins as polyneric materials inproved in

t hese drawbacks, and show 1o that these resins have relatively good
properties, such as heat resistance and hum dity resistance, in conparison

wi th PMVA . .St I ' ferials are still
insufficie%?g?ﬁgégtls i%El§?§?§§€§%839¥§?ﬁéﬁ§%&%%QE%%%F?%H%EFECf din
recent yeam&dﬂauﬂlgﬁf@ohbﬁh@blfmétg@ayyié@er35@m§‘éﬁﬁiam|ity. SUMVARY

OF THE INVENTION In a first aspect, theré is provided a thernoplastic
resin conppiodiveasboneter nbsims saref edoeXbéhovimg rdwsparandyl) tskd 11) :
R ~CH2 CH%rézgié%fe&L%fg; ‘in %eat resistance and humidit
Yy
s resistance- |
In recent years, Japanese Patent Application
LaidwopenNos.7~153060(1995),7—210855(1995)and§—85743
(1997) disclose norbornene-based'polyolefin resins asr
- polymeric materials improved in these dretlwbacks ., and show
10 that these resins have relatively good properties, such
as heat, resistance and humidity resistance, in comparison
with PMMA and PC. £
However, theexistingpolymericmaterials arestill
insufficient in satisfying stricter performance
~15  requirements imposed in_reCent years, including higher

performance and higher reliability.

SUMMARY OF THE INVENTION

In a first aspect, there is provided a thermoplastic
‘resin comprising structural units of the following

formulas (1) and (11):

@ an.



as repeating units, which is obtained by pol ynerizing a nononer having a
structure of the followng formula (111): /R HRCGQ /CCH HOOC H2
(I'1l) wherein R represents a hydrogen atom or a hydrocarbon group, and m
and n each denote an integer of 0 or .1 or higher, provided that mand n
are not 0 at the same tine. In a second aspect, there is provided a nethod
for producing a thernoplastic resin conprising structural units of the
following formulas (1) and (11): OROCH tMCH2 On (17 (Il) 2a p _. as
repeating units, wherein R represents a hydrogen atom or a hydrocarbon
group, and mand n each denote an integer of 0 or 1 or- higher, provided

that m andag repgatief u@nt§t wHith 38 Bbibindd: bi%(ﬁw’ﬁ%ﬁ?ﬁﬂa % Ej’b?'i??%h?ﬂ"? A1)

polyner|2|n a nongmer having a structure
cture of the following formula (1li):

R

/
HyC=C_ ~ C==CH,
HsC—0—C
H,

(1I0)
3
wherein R represents a hydrogen atom or a hydrocarbon group, and m and n
each denote an integer of 0 or 1 or higher, provided that m and n are not 0 at the
same time. : :
In a second aspect, there is provided a method for
producing a thermoplastic resin comprising structural

units of the following formulas (1) and (11):

\_(I)' @
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R "2C=Q /CCH2 H2CGOC 2 (IK') wherein Rrepresents a hydrogen atomor a
hydr ocarbon group. Disclosed herein is a high-performance polyneric

mat eri al having higher stability to heat and |ower hygroscopicity by use
of a polymeric material retaining an.appropriate nolecular structure and
appropri ate physical properties. Disclosed further herein is a nol ded
article having high performance and high reliability by processing the
above polyneric nmaterial 2b under appropriate nolding conditions. The
appropriate structure herein refers to a rigid three-di nensional
stereochem cal structure such as a cyclic I (( structure. The appropriate
physi cal properties refer to a high glass transition point (high Tg)
closely related to mechanical strength characteristics, high thermnal
stability (high thermal deconposition tenperature) permtting high flow
nol di ng, ~ @fdreR|etingguitse yheseinyR represents & hwdiogen, atget ef @abvgfﬁw@ n -
det eri or atgrgiip difd hPandRl SHicH deridis %hﬁhté}j&-ofﬁ'&ﬁ@?h@h@h%r@vmh(iha&n

condi tions L
and n are not 0 at the same time,

said method comprising polymerizing a monomer having a structure of the

folloWing formula (Hl).

R

. H,C==C C==CH
_ | 20 N 2

v
ch———o—'—o
| H,

Qi

wherein R'.repr_esents a hydrogen atom or a hydrocarbon group.

Disclosed herein is a highmp.erf-oémance
polymeric material having higher stability to heat and
lower hygroscopicity by use of a polymeric material
retaining_an.appropriate molecular structure and
appropriate physical properties.

“ Dis\f:losed further herein is a molded article
having high perfoﬁnance and high reliability by

processing the above polymeric material

{
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refer to high flow nolding conditions which suppress the occurrence of
residual stress of the resulting nolded article and ensure its high
surface accuracy. More specifically, disclosed is the use of a
“thernoplastic allyloxynethylstyrene-based resin, which is a polyneric
material having all of the above-nentioned physical properties, which can
make it possible to achieve a high resin nelt tenperature, and can permt
the material to be nolded at a high nold tenperature and sol ve the

probl eMBunddal abgrofirgel s o NN, Nobaqa L BAGTOP! asti ¢

al I yl oxynet hyl styrene-based resin’ conprising structural units of the

foll owi ng fornulEs: (@pprandiGlte) st3uBtRret HREYEHR £2féis to (d IDigsi repeating
units, wherein R represents a hydrogen atom or a hydrocarbon group, and m
and n eddHeferoiessinnpat s§ereoshemionl Istgrudiiyitersuchr e¢i dedvehae m and n

are 10t S Rlor P, SAE SelRoh e SRLIBRSSU G io  racer )4
pref er aty ygphenyks Ekaﬁ%Q@ﬂﬁﬁmpoint'(high Tg) closely related to
mechanical strength characteristics, high thermal
stabiiity (high\thermal decomposition temperature)
permitting high flow molding, and low hygroscopicity
(minimal swelling, deformation or deterioration due to
moisture absorption}. The appropriate moldiﬁgiconditions
refer to high flow molding conditions which suppress the
occurrence of residual stress of the resulting molded
article and ensure its high surface accuracﬁi
Mdre specifically, disclosed is the use of a
thermoplastic allyloxymethylstyrene-based résin, which is a
| polymeric material having all of the above-mentioned physical
properties, which can make it possible to achieve a high
resin melt temperature, and can permit the material to be
molded at a high mold temperature and solve the problems.
»  That 1s, disclosed herein is a thermoplastic
allyloxymethylstyrene-based resin comprising structural

units of the following formulas (I) and (iI):



Di scl osed further herein is a thernoplastic resin obtained by pol ynerizing
a nononer having a structure of the followng formula (I11): R H2C\
/C=CH2 H2C-OC 2 Wwherein R represents a hydrogen or a hydrocarbon

group. In the thernoplastic resin, Rin the fornmula (I111) is preferably

phenyl or hydrogen. Mreover, if Rin the fornula (Ill) is phenyl, the

degree of cyclization he thernopl ast
hi gher, or if R 4 in

cyclization
Furt her nore,

resin is preferablycHsoy

esin is preferably 90% or
Hr ogen, the degree of

in the thecsoplastic resin is\pf rably 80% or higher.

the glass tiragsition te r at g) of the thernoplastic
' , £Heovie BHpR270C if R is phenyl

formula (I111) i

the formul a (III).'Thé‘ i preferaply 140C of higher, but | ower than

125C if Ris

hydrogen i nOfhe for/ml a\(l111).7d"n addifion, it is preferred

in

in the thernoplastic resin that the thermal deconposi®ion point is 350C or
hi gher, 10 and the nnis& re content .is less than 0.01% . The above and

ot her objects, effects,

atures and- (In

as repeating units, wherein R represents a hydrogen atom
or a hydroéarbon group, and m and n each denotes an integer
of 0 or 1 or higher, provided that m and n are not 0 at
the same time, s

1

In the thermoplastic allyloxymethylstyrene-based

-resin@ R in the formulas (I) and (II) is preferably phenyl

or hydrogen. &
‘ Disclosed further herein is a thermoplastic
resin obtained by polymerizing a monomer having a

structure of the following formula (III):

R
Vi -
f} ) Hzc—domlql

m

2

wherein R represents a hydrogen or a hydrocarbon group.

In the thermoplastic resin, R in the formula (III)
is preferably phenyl or hydrogén. Moreover, if R in the
formula (III) is phenyl, the degree of cyclization in the

thermoplastic resin is preferably 90% or higher, or if R



advant ages of the present invention will becone nore apparent fromthe
foll ow ng description of enbodinents thereof. 15.. DETAILED DESCRI PTI ON OF

-PREFERRED EMBCDI MENTS The "al | yl oxymnet hyl st yrene- based resin", as used
herein, refers to a thernoplastic resin conprising 20 structure of the
aforenentioned fornulas (1) and (I1l): OROR-~-Om~CH2 OCH2 n (I) (I1)
‘as repeating units, wherein R represents a hydrogen atom 5 or a

hydr ocar bon group, and m and n each denote an integer of 0 or 1 or higher,
provided that mand n are not 0 at the same tinme. Exanples of the

hydr ocar bongriditp Fasmuta d T} isshydragen : dde degaeleyof gyubizetdionas

Cycl opent yl Ehntng, SRETaR T 4er I SRR "L chr SEE5RES V%ﬁ"gﬁéﬁisﬁék and
Pydrogen o Ehemg MU RS AR 36?%%1%&?%5 Q?‘B tatard (TR 25 Epe ey
be opti onal tiesibpliddtt €8 reds 1l Qg%ﬁféfﬁbﬂrf%ﬁ: 8% Hiher, but 1ower
5 than 270°C if R is phenyl in the formula (IIT). The Tg is
preferably 100°C or higher, but lower than 125°C if R is
, hydrogen in the formula (IIT). |

In addition, it is preferred in the thermoplastic

resinthatthethermaldécompositionpointis350%30rhigher,
10 and the moisture content is less than 0.01%,

The above and other objects, effects, features and
advantages of the present invention will become more
apparent from the following description of embodiments
thereof.

15 ..

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The “allyloxymethylstyrene-based resin”, as used
herein, refers to a thermoplastic resin comprising

“7) 20 structure of the aforementioned formulas (I) and (II)r

R
‘(CHz Cng‘
m 0
. n

M (1)

as repeating units, wherein R represents a hydrogen atom




present invention are exhibited. Exanples of the substituents in this case
are | ower al kyl groups such as nethyl and ethyl. 15 Next, an outline of
-the nmethod for synthesizing the thernoplastic allyloxynethylstyrene-based
resin will be offered. The thernoplastic allyl oxynethyl styrene-based

resin of the present invention is obtained by polynerizing 20 anononer
‘having a structure of the followng fornmula (Il1) : R H2CQ [ C=CH2
H2C-O-C 2 (IlIl) wherein R represents a hydrogen atom or a hydrocarbon
group. 6 Exanples of the hydrocarbon group as Rare, but not limted to,
al kyl group®Tsachydsogaahan Greul hyand @bl RpcChgfeted s gehiageger

phenyl and REndoity ot iR Ra: MEHEEOr e Brtc My ABifheh LOER BOToyh ity
and furyl. Ppefer Yeifel s hydrogen or phenyl. The phenyl group in the
formul a (III?’ e optionally substituted, as long as the effects of the
present invention gxnpdedi bedinexaPiLsScoEbbAC gHehe) I dseRt alrd, but
5 mnot limited to, alkyl groups such as methyl and ethyl,
cycloalkyl groups such as cyclopropyl, .cyclobutyl,
cyclopentyl and cyclohexyl, aryl group‘s such as phenyl and
naphthyl, and aromatic heterocyclic groups such as pyridyl
and furyl. Preferably, R is hydrogen or phenyl.
2 10 The phenyl groups‘in the formulas (1) and (I1) may

' be optionally substituted, as long as the effects of the
present invention are exhibited. Examples of the
substituents in this case are lower alkyl groups such as
methyl and ethyl.

.15 Next, an outline of the method for synthesizing
the thermoplastic allyloxymethylstyrene~based.resijlwill.
be offered.

The thermoplastid allyloxymethylstyrene-based

resin of the present invention is obtained by polymerizing

) 20 amonomer having a structure of the following formula (III):
R
P{C—_C/ C=CH
SN s
H2C_"O"_'"C
- Hp
R0y

wheré in R represents a hydrogen atom or a hydrocarbon group. =~



to this case are | ower al kyl groups such as nethyl and ethyl. The nethod
of synthesizing the phenylallyloxynethylstyrene resin and the

~al lyl oxynet hyl styrene resin will be briefly described as specif ic
exanples, but it will be possible f or people skilled 15 in the art to

synt hesi ze the resins having other substituents based on the disclosure of
‘the present invention. As the nethod for synthesizing the

phenyl al | yl oxynet hyl styrene resin, an explanation will be offered for a
met hod whi ch conprises synthesizing 20 phenyl al | yl oxynet hyl styrene nononer
and pol yneri zi ng t HeXxafBasFeCt A Edrocatpan lgraupr ase Rrooterbysn be

catalyot , STt kAo FER R0 SRy T Kol nekofies vt oRdnabaSt yr ane
50 houre S G a R LR R S AR SR Db e T
resul ting prysiuspenpianyhal dyéDsneriny, siyiegeo BRlcH &s ﬁ)ﬁéh?tlegnénd
purified. Then, a predeterm ned anount of the phenylallyloxynmethylstyrene
nmononer Sobtreplethyy , tdred @omat B et thedocaed iz gobypsr snehi as pyuridad.or
such as 2, 2'-azobi sisobutyronitrile or cunene hydroperoxi de are

and furyl. Préeferably, R is hydroden or phenyl.

The phenyl group in the formula (III) may be
optionallysubstituted,asiongastheeffectsofthepresent
invention are exhibited. Examples of the substituent in

‘-j 10 this case are lower alkyl groups such as methyl and ethyl.

The method of synthesizing the
phenylallyloxymethylstyrene resin and the
allyloxymethylstyrene resin will be briefly described as
specificexamples, butitwillbepossible forpeople skilled

15 inthearttosynthesize theresinshavingother substituents
based on the disclosure of the present invention.

As the method for éynthesizing the
phenylallyloxymethylstyrene resin, an explanation will be
offered for a method which comprises synthesizing

) 20 phenylallyloxymethylstyrene monomer and polymerizing the
monomer.

Phenylallyloxymethylstyrene monomer can be
dbtained by mixing tetranormalbutylammonium bromide, as
a phase transfer catalyst, for example, with 2 parts by

25 welght of a-hydroxymethylstyrene and 1 part by weight of
a;bromomethylstyrene,andreactingthenﬁxtureforfﬂ)hours

or more at a constant temperature in basicity. From the



m xed into a polynerization tube. The tube is sealed in an atnosphere of
nitrogen, or after afreeze-punp-thaw cycle is repeated several times for a
predeterm ned. time, the 10 tube is sealed in a vacuum Then, the reaction
m xture is allowed to stand for several hours at a predeterm ned
tenperature to carry out polynerization. Then, the reaction mxture is
rapidly cooled' to give a thernmoplastic phenylallyloxynethylstyrene resin.
15 Next, a nethod; which conprises synthesizing al I yl oxynet hyl styrene

nmononmer andpo r12|n t he r e described as the nmethod for
synt hesi zi n%eﬁvﬂ ;Hq%ﬁé}ﬁ‘gl? hﬁrIg‘*’t‘W%ﬁélh’éﬁxd’m%WWlE%Yﬁ@ﬂ%ﬂiﬂ@f‘ﬂ‘%lS
nononer can g % I%gaﬂé&lng for exanple, 5 part by weight of
tetranornaléhty nnonlun1 ro ., as a phase transfer catalyst, with 1

part by weight of a-iy&h oxynpilaedteRigeaaBthiolhPabE StRy wei ght of allyl

brom de, and reacting the mxture for 50 hours or nore at a constant

t enper at ur e pher2fl dhdy tbkymefiinn ¢ tereasuhdhdmepr 0Btatined by the above

al I yl oxynet hyl styrene nononer is isolated and purified. Then, a

pr edet erfi nB@ tvaslint and ﬁhQQ§¥m¢Qi@§ym&mnmﬁiwiehernﬁmmhﬂa©bta|nedby t he
above net ho

,and ri.zation, initiator such as
2,2'-azobisgs8bmﬁﬁ§h£?}¥n§q$yﬁﬁﬂ%ﬁgl €dPFHHEWENR Rydroperoxide are

mixed into a polymerization tube. The tube is sealed in
an atmosphere of nitrogen, or afterafreeze-pump-thawcycle
is repeated several times for a predetermined time, the
f;} 10 tube is sealed in a vacuum. Then, the reaction mixture
is allowed to stand for several hours at a predetermined
temperature to carry out polymerization. Then, the
reaction mixture is rapidly cooled to give a thermoplastic
phenylallyloxymethylstyrene resin.

15 : Next, a method, which comprises synthesizing
allyloxymethylstyrénemonomerandpolymerizingthemonomer,
will be described as the method for synthesizing‘the
allyloxymethylstyrene resin.

Allyloxymethylstyrene monomer can be obtaihed.by
‘f@ 20 mixing, for example, 0.5 part by weight of
tetranormalbutylammonium bromide, as a phase transfer
catalyst, with 1 part by weight of a-hydroxymethylstyrene
and 10 parts by weight of allyl bromide, and reacting the
mixture for 50 hours or more at a constant temperature in
25 basicity. From the resulting product,
_ally10xymethylstyrene monomer is isolated and purified.

Then, a predetermined amount of the



m xed . into a polynerization tube. The tube is sealed in 5. an atnosphere of
nitrogen, or after a freeze-punp-thaw cycle is repeated several tinmes for
a predetermned tinme, the tube is sealed in a vacuum Then, the reaction
m xture is allowed to stand for several hours at a predeterm ned
tenperature to carry out polynerization. Then, the 10 reaction m xture is
~rapidly cooled to give a thernoplastic allyloxynethylstyrene resin.
Exanpl es of the phase transfer catalyst other t han the above-nenti oned
t et ranor nmal annnnl m_br.om de, not limt to,
tetranornaéiﬁ%iaﬁﬁﬁﬁl %ﬁﬁ¥ﬁ?88mquW%FP *ﬂ@%ﬁﬁﬁ RvEgmethod,
hydr ogensul {8 e, ﬁggg@e el 1 ankl r#k8£o§g0§;%&{ + KBr. Exanples of the
rato imte

pol ymeri zation 1 nrt r -are, azo conpounds, ot her

than the @bozle—aﬁabh,%&%lﬁ;@yraﬁilﬁﬁﬁé)%Yé@rﬂéhé' h? :ﬁffék@ﬁé@ are
2,2' -azobis-2-nmethyl butyronitrile, 2,2'-azobis-2-nethylvaleronitrile,

2, 2' - azobi mizad dintohsyl pot’Lynmzm:tzatmon 2ube-.az dibies t2bveet hy | dexpeanihri | e,
2,2' -azobis-2,4-dimethyl valeronitrile, 25
2. 2' - azdbi SIpatmesphiaRs AFIHLETPGRNLIT after a freeze-pump-thawcycle

b5 BRI Hieeu o pressterines cime, e

tube is sealed in a vacuum. Then, the reaction mixture
is allowed to stand for several hours at a predetermined
temperature to carry out polymerization. Then, the
='i-_ ‘ 10 reaction mixture is rapidly cooled to give a thermoplastic
allyloxymethylstyrene resin. |
Examples of the phase transfer catalyst, other than
theabove—mentiohedtetranormalbutylammoniumbromide,are,
but not limited to, tetranormalbutylammonium chloride,
15 tetranormalbutylammonium hydrogensulfate, crown ether +
KC1l, and crown ether + KBr. |
Examples of the polymerization initiator are, but
not limited to, azo compounds, other than the
above-mentioned 2,2'-~azobisisobutyronitrile, such as
f?j 20 2,2'-azobis-2-methylbutyronitrile,
2,2’ -azobis-2-methylvaleronitrile,
2,2'-azobis—z,3-dimethjlbutyronitrile,
2,2"'-azobis-2-methylhexanenitrile,
2,2"-azobis-2,4-dimethylvaleronitrile,
25 2,2'-azobis-2,3,3-trimethylbutyronitrile,
2,2'-azobis-2-methylheptanenitrile,

2,2"'~azobis-2-cyclopropylpropionitrile,



2,2' -azobi
2,2' -azobi
2,2' -azobi
2,2' -azobi
2,2' -azobi
2, 2' -azobi
2,2' -azobi
2,2 -azobi
1,1 -azobi
2,2' -azobi
2,2' -azobi
af orenent i
per oxi de,

per oxi de,

per oxi de,

per oxi dé,

per oxi de,

t-butyl

5-di met hyl

s-2-cycl opentyl propionitrile, 2,2'-azobis-2-benzylpropionitrile,
S-2-(4-nitrobenzyl)propionitrile,

s-2-cycl obutyl propionitrile, s

s- 2-cycl ohexyl propionitrile,

S- 2- (4-chl orobenzyl ) propionitrile,

s-2-ethyl -3-nethyl val eronitrile,
s-2-isopropyl -3-net hyl val eronitrile,

s-2-isobutyl -4-met hyl val eronitrile, 10
32I2cyéFGﬁE%ﬁﬁ%ﬁ@Y?iPPentW%Pr%E69P§I¢36¥%4obutanenltrlIe

2 b th tril
Z e gg%ﬁ%@ﬁﬁ%i;”S EX A rﬁ%ﬁh%ﬁ515§VOX|des other than the

eglrc r e IfBﬁ thyI ket one
8€c?oh§%§2§ﬁ£¥%e gxﬁg% Iggff)g Oﬁﬁh ? per oxi de, acetyl
QapzYLaz@@ﬂ@qZkbybibb@ﬁy1§¥§@1661tiﬁﬂ@g0y| per oxi de, benzoy
p, p' -di chl or o- benzoyl peroxide, (2,4,2',4" -tetrachl oro)-benzoyl
R bazwblsaﬂfmyoioh@xyﬁpropmynipmmbexka t-butyl -cunyl

di cunyl peroxide, 2,5-dinethy 5-di (t-butyl peroxide)-hexane,

hy d# oper 8% S12héﬁtﬁh%9rqﬂﬁﬂ%xéangaéoqgtrlle,

peri sobutyr%’t% 9 h%?uﬁqﬂ%oét)lg?&l ggfﬁg%r}%lyiv%ggépn&mt g;tee tdlbut }/Lutyl

10

15

20

25

2,2'-azobis-2-isopropyl-3-methylvaleronitriie,
2,2'-azobis-2-isobutyl-4-methylvaleronitrile,

1,1’ -azobis~l~cyclohexanenitrile,
1,1'-azobis-1-cyclobutanenitrile,
2,2'-azobis-2-carbomethoxypropionitrile, and

2,2 ~azobis-2-carboethoxypropionitrile; and peroxides,
other than the aforementioﬁed.cumene hydroperoxide, such
as methyl ethyl ketone peroxide, cyclohexanone peroxide,
bis-(1l-oxycyclohexyl) peroxide, acetyl peroxide, capryl
peroxide, lauroyl peroxide, stearoyl peroxide, benzoyl
peroxide, p,p'-dichloro-benzoyl peroxide,

(2,4,2",4" ~tetrachloro)-benzoyl peroxide, di-t-butyl
peroxide, di-t-amyl peroxide, t-butyl-cumyl peroxide,
dicumyl peroxide, 2,5-dimethyl-2,5-di(t-butyl
peroxide)-hexane, t-butyl hydroperoxide, p-menthane
hydroperoxide, 2,5-dimethyl-2,5~dihydr0peroxide-
hexane, t-butyl peracetate, t-butyl perisobutyrate,
t-butyl perpivalate; t-butyl perbenzoate, di-t-butyl
perphthalate, 2,S-diméthyl(2,5—benzoylperoxy)—hexane,

t-butyl permaleate, i-propyl percarbonate,

io



per pht hal ate, 2, 5-di net hyl (2, 5- benzoyl peroxy) - hexane, t-butyl pernaleate,
| - propyl percarbonate, 10 t-butyl peroxy-i-propyl carbonate, and succinic
acid peroxide. The degree of cyclization for the thernoplastic

al I yl oxynet hyl st yrene-based resin can be controlled 5 according to the type
and the amount of addition of the polynerization initiator, and further
"the polynerization. tenperature or the polynerization tinme. To retain the
predeterm ned glass transition point (Tg) and heat stability as a
thernoplastic resin, the degree.of 10 cyclization of the resulting

t her nopl ast ¥ tPUBKERGEOIR/1 bxRFEPHH Saikoratesi angeaircebnbe o0%dor hi gher
nor e desir%ﬁ%¥ 99% or higher, while the degree of cyclization of the
resulting t %%ﬁ Sstic al I yl oxynet hyl styrene resin needs to be 80% or

higher, more desiraphy §8¢ erB@Pﬁ%c%%@alﬂﬁupeﬂéfetﬂé.ﬁ%&%%ﬁg%%%%Fi

determ ned by the ratio et ween sorption 1 ntensi %rotons

and the absDIploggmentaiisdtyrehepordad einnsaef mackoRekymeed that are
~obtained by NVR (nucl ear magneti c resonance) neasurenent. 20 If the degree

of cycl bzatdewondinge tchdihmpiypei andaltihyd aoyomen hyb$t wdeid-inmsealf reben i s

low, this nmeans that many pendant olefin structural noieties, which have

not polymerization initiator, and further the polymerization
temperature or the polymerization time. To retain the
predetermined glass transition point (Tg) and heat
stability as a thermoplastic'resin, the degree of

T 10 cyclization of the resulting thermoplastic
phenylallyloxymethylstyrene resinneeds tobe 90% or higher,
more desirably 99% orhigher, while the degreeof cyclization
of theresulting thermoplasticallyloxymethylstyrene resin
needs to be 80% or higher, more desirably 88% or higher.

15 . - The degree of cyclization is determined by the ratio
between the absorption intensity of phenyl protons and the
absorption intensity of pendant olefins of each polymer
that are obtained by NMR (nuclear magnetic resonance)
measurement.

20 If the degree of cyclization of the thermoplastic
allyloxymethylstyrené-based resin is low, this means that
many pendant olefin structural moieties, which have not
been cyclized, are present in the repeating units of the
polymer. As a result, there will be a decrease in the

25 molecularweight,anddeclinesintheglasstransitionpoint
(Tg) and heat stability as a thermoplastic resin.

Eventually, the drawbacks occur that the mechanical

11



been cyclized, are present in the repeating units of the polyner. As a
result, there will be a decrease in the 25 nol ecul ar wei ght, and decli nes

in the glass transition point (Tg) and heat stability as a thernoplastic

resin. Eventually, the drawbacks occur that the nmechanical 11 strength,
thermal stability, shape stability and predeterm ned surface accuracy as

"an injection nolded article fail to be obtained. The glass transition

point (Tg)of the thernoplastic s allyloxynethylstyrene-based resin is
obt ai ned by thernpnmechanical analysis (TMA) or. differential _scanning

cal or i met r B sy thy tthaxxal s gEabiditive, sape FEaddlddy v@Rfin the
t t f .-50C t 00C at heat i .e .of .5 ' Th
e a0 40, 006 QLR ICA 00 LR oA ot B

al 'yl oxynmethyl stypegeriha BESLBEXGLS. W th the nolecular weight or the
degree of cyclization, and Tg is 1008 or higher at a degree of cyclization

of 80% or higher. Ppeglfdgatiinstitgdhpoinpl@sg) oefthe thermoplastic
phenyl al | yl oxynet hyl styrene resin controlled with a degree of cyclization
of 90% er R heloxhae 180Gy Tgne-paged mreier bl pbiedided Tgy< 270C. The
t hernmopl astic allyloxynmethylstyrene resin controlled with a degree of

cycl i zat i orFRBTBEBREhAR anglysisof T3 coBrdhf §repential scanning

calorimetry (DSC). With DSC, for 'example, Tg is measured
within the temperatui:e range of -50°C to 300°C at a heating

rate of 5°C/min.

o

10 ' The glass transitionpoint (Tg) of the thermoplastic
allyloxymethylstyrene-based resin varies with the
molecular weight or the degree of cyclization, and Tg is
100°C or higher at a degree of cyclization of 80% or higher.
Specifically, the thermoplastic

15 phenyiallyloxymethylstyrer_le resincontrolledwitha degfree
of cyclization of 90% or higher, has 180°C < Tg < 270°C,
preferably 200°C < Tg < 270°C. The thermoplastic
allyloxymethylstyrene‘rAesin controlled with a degree of
cyclization of 88% or higher, has Tg of 100°C or higher.

/j 20- A molded article, which is obtained by injection molding

the thermoplaStic phenylallyloxymethylstyreneresinor the
thérmoplastic allyloxymethylstyrene resin with the giass
transition point within this range can retain sufficient
mechanical strength, heat stability, shape stability and
25 predetermined surface accuracy.
; The molecular weight (Mn) of the thermoplastic

allyloxymethylstyrene-based resin is preferably 1,500 to

12



20 A nol ded article, which is obtained by injection nolding the

t hernopl asti ¢ phenyl al | yl oxynet hyl styrene resin or the thernoplastic

-al Iyl oxynet hyl styrene resin with the glass transition point within this
range can retain sufficient nechanical strength, heat stability, shape
stability and 25 predeterm ned surface accuracy. The nol ecul ar wei ght ()
of the thernoplastic allyloxynethylstyrene-based resin is preferably 1,500
to 12 30,000, nore preferably 2,000 to 25,000, even nore preferably 3,000
to 20,000. The heat stability of the thernoplastic

al 1 yl oxyrret B9 809r.emongmerefespRlys Ul @9 ntRedSoP O + RY@BgR&FSret ri c
analysis (TG . For this determnatiaq a thernogravinetric anal yzer
("TCYEWAZZOP%egﬁfﬁﬁlyiﬁ%tQQﬁEE%s%phéﬁy)ﬂapan) is used, and the tenperature
at which a weight S1.af. 0. 22 J e | Lhed as a

t her mal decorrpositiJgﬁgpggrﬁtousgtd/%gfggrgﬁrc%ﬁ{|%n§ﬁg#"t%8q§%{rr%ple anount of 5
ng 0. 5 ag1h1bkmdaifofy28Retddidy radsTRasy @ndrhenpar ywre of 30
to 600C, and a. heafing enperature of 10C/ mn. The thermal deconposition
poi nt ofs t heherhegraptiasttrialdnyd bxygist {BG 5t yreoe-tiasedeatesrminataon,s
varies with the aforenentioned degree of cyclization etc. , and is

pr ef er abl y @5blesmoginpieimetpiei Ancdiy3ert heTG/DTA220", Seiko

Instruments Inc., Japan) is used, and the temperature at
which a weight loss of 0.5% occurs under heat, is determined

as a thermal decomposition point under the conditions of

e

10 a sample amount of 5mg+ 0.5, an N, flow rate of 200 ml/min,
a measurement temperature of 30 to 600°C, and a.heating

temperature of 10°C/min.

The thermal decomposition point of the
thermoplastic allyloxymethylstyrene-based resin also
15 varieswith the aforementioned degree of cyclization, etc.,
and is preferably 3505C or higher. Specifically, the
thermoplastic phenylallyloxymethylstyrene resin
controlled with a degree of cyclization of 90% or higher,
has the thermal decomposition point of 360°C or higher.
5?? 20 The thermoplastic allyloxymethylstyrene resin controlled
with adegree of dyclization of 88% or higﬁer , has fhe thermal
decomposition point‘of 350°C or higher. Even in
high-temperature melt state during injection molding,
- deterioration of the low molecular weight components
25 inferior in heat stability does not occur. Consequently,
no defects measuring several micrometers to several tens

of micrometers are produced on the surface of the injection

13



t her mopl asti c phenyl al | yl oxynet hyl styrene resin controlled with a degree
of cyclization of 90% or higher, has the thermal deconposition point of

- 360C or higher. 20 The thernoplastic allyl oxynethyl styrene resin controlled
with a degree of cyclization of 88% or higher, has the thernal _
deconposi tion point of 350C or higher. Even in high-tenperature nelt state .
during injection nolding, deterioration of the |ow nolecular weight
conponents 25 inferior in heat stability does not occur. Consequently, no
defects neasuring several mcronmeters to several tens of mcroneters are
produced omalideduptaducds, twiei¢hj een gretadnsnddd PreticBUrkBicEh can
retain sufficient surface accuracy. The noisture content of the

t her nopl as@<CUYERFY L oxynet hyl styrene-based resin is deternmined by Karl 5
Fischer analysis orgtherpal . %%Or@éﬁw?@ngg%;f@f&?Eﬂg‘iy&bﬂ@c Wth TDS,

for exanple, the noi'sture content can ( m ne y measuring H20 gas
(MZ = 18) ,alVW}}@xﬁetﬁ?rl%ﬁfﬁﬁénQPb'a%d asddiAels abtWmined00¢ kara
e o

vacuum at a Heating ra 5C mn, by a quadruple nass 10 spectroneter.
The noi st urrE sshié endnal ysie thethwpinest | desatpylioxy metss/ |syieo enemnbisyd
resin depends greatly on the chemcal structure of this resin. That is,
“there are d¥DS). With TDS, for example, the moisture content can
be determined by measuring H,0 gas {M/Z2 = 18), which is
generated during resin melt at 30°C to 400°C in a vacuum

at a heating rate of 5°C/min, by a quadruple mass

L

10 spectrometer.

. The moisture content of the thermoplastic
ally}.oxymethylstyrene—'bésed resin depends greatly on the
chemical structure of this resin. That is, there are no
polar functional groups in the structural units, and

15 stereostructures, such a's a cyclic
phenylallyloxymethylst'yrene étructure and a cyclic
allyloxyxnethYlstyrene structure, are polymerized in the
resin. These features result in low hygroscopicity, which
is reflected in the moisture content. A moisture content

) 20 of 0.01% or less can be retained by the thermoplastic
phenylallyloxymethylstyrene resin and the thermoplastic
allyloxymethylstyrene resin having a structure, a formula
and physical properties controlled to achieve the
.aforementioned degrée of cyclization and thermal

25 decomposition temperature. As a result, a molded article
obtained by injection molding can be a product with high

environmental reliability which shows no morphological

14



pol ar functional groups in the structural units, and 15 stereostructures,
such as a cyclic phenylallyloxynethylstyrene structure and a cyclic

al I yl oxynet hyl styrene structure, are polynerized in the .resin. These
features result in |ow hygroscopicity, which is reflected in the noisture
content. A noisture content 20 of 0.01%or |ess can be retained by the

“thernopl astic phenylallyloxynmethyl styrene resin and the thernoplastic

al I yl oxynet hyl styrene resin having a structure, a fornmula and physi cal
properties controlled to achi eve the aforementioned degree of cyclization
and t her nalClIENGRE HPHRFLASE G Wikbér BodsE UL ahgaepit iona Hor detamplec e

obt ai ned by, i njection nolding can.be a product with high environnental
reliability %‘ﬁ%ﬂBW?Wﬂo%%ﬁngﬁéfaﬂe%scﬁ AR Sl aed dfd h

noi st ure absarptioneof o ' Vi | stabilit t.

al l owi ng the rrjg %I(_gdtOa(r%ttlagf%g%8%fa#g'ﬁdﬂe‘%rgﬁlggﬁk{ﬁg%eﬁgjr%f?e%uﬁﬁéﬁ%m' dity
condi tions,coid i 6Asshews wivi def 8abwsORd R Sdktacenohne tdieryédeds
article in condensation formation tests involving transfer from high

-t enper as ur ¢hehimhl dadi dirttyi c boniint conslidnsad bivhefpanaitien tewtlBum dity

conditions. The thernoplastic allyloxynethylstyrene-based resin of the
present i nd@qbrigantsanafieredtB9mahieh Hemngratores! dilgh fumbdityuch as
' njection @géﬁi¥ﬁo§ét%gsw%% temperature, low humidity conditions.

The thermoplastic allyloxymethylstyrene-based

resin of the present invention can be molded by a well-knowh

 f} 10 molding method, such as injection molding, extrusion,

inflation molding, blow molding, injection blow'moiding,
press molding, rotational molding, cuttingmolding, vacuum
molding, rolling, cast molding, or calendaring.
In molding thé thermoplastic

15 allyloxymethyistyrene—basedresinofthepresentinvention,
the following substances may be incorporated with the aim
of improving'thé physidal.prpperties such as moldability,
chargingproperties,meltflowcharacteristics,mechanical

strength, flexibility, impact resistance, adhesion of a

fl) 20 coating agent, weather resistance, humidity resistance,

- light blocking properties, fire retardancy, creep
resistance, surface hardness, thermal expansibility, and
‘alasticity: antioxidants such as phénolic or
phosphorus—based.compounds; ultraviolet stabilizers such

25 asbenzophenonesorhinderedamines;antistaticagentssuch
as amines; lubricants such as esters of aliphatic alcohols;

plasticizers such as phthalates; additives such as dyes,

15



inflation nolding, blow nolding, injection blow nolding, press nolding,
rotational nolding, cutting nolding, vacuum nolding, rolling, cast
-mol di ng, or calendaring. In nolding the thernoplastic 15

al I yl oxynet hyl styrene-based resin of the present invention, the follow ng
subst ances may be incorporated with the aim of inproving the physical
properties such as noldability, charging properties, nelt flow
characteristics, mechanical strength, flexibility, inpact resistance,
adhesion of a 20 coating agent, weather resistance, hum dity resistance,

| i ght bl ockPhgmprder tfilamef regardantdamyd sdd@p agenist afdBe surface-

hard , th I Loility, d el icity: | OXi h

phenol 1 ¢’ orPSBhOSHRAHSE bader L onEBae1 Tt aol yndiiase R F. A ECBER 25 as

benzophenongsang Higaiep adyal NGao okl BLELAICHLALPUGE  3HATRIES um
stic arrp pra as

i
| ubricants as esters o i ¢ al'cohol's; sticizers Suc

pht hal at es; cadgbhiates; anehrabréy@seilleri gRM s §lase febardaghspand slip
agents; fine particulate fillers such as silica, alumna, talc, alum num

hydr oxi de, £abbon,baronphbbsrcasibiicogreghblide fibderal #sbestoar Bbbetre; and
fibrous fillers such as glass fiber, carbon 5 fiber, boron fiber, silicon
carbi de fiHeetagsdam dsitamate cpysdstl ubinet Sakes crgaanlzf FAPEN ber,

quartz Tibepr, o755 EiGel! Pehrrod RIBAND Hot PR YET #R L1 P s POLYES ¢
fiber, flucroplastics fiber, cottonfiber, cellulose fiber,
and silicon fiber. '

fﬁj 10 Other resins can be mixed unless the objects of
the present invention are impaired. For example,
norbornene—basedpolyolefinresins,polfcarbonateresins,
and polymethyl methacrylate resiné can bé mixed.

The thermoplastic allyloxymethylstyrene-based
15 resin of the present invention is useful as various molded

articles in wide varieties of fields, including substrate
materials foroptical andmagneticmedia. Examples include
electric and electronic components, such as optical disks,
information disks, magnetic disks, hard disks, optical

f?) 20 cards, and electrophotographic photoconductors, optical
components, such as optical lenses, eveglass lenses, prisms,
optical mirrors, optical fibers, beam splitters, liquid
crystal display device substrates, light—gﬁiding‘plates,
polarization films, phase difference films, OHP films,

25 light diffusion plates, light emitting device encapsulated

light diffusion plates, back lights fbr liquid crystal,

- and pipe materials for fluorescent tubes; equipments for

16



fiber, fluoroplastics fiber, cotton fiber, cellulose fiber, and silicon
fiber. 10- O her resins can be m xed unless the objects of the present
~invention are inpaired. For exanple, norbornene-based pol yolef in resins,
pol ycarbonate resins, and polynethyl nethacrylate resins can be m xed. The
t her mopl astic al |l yl oxynet hyl styrene-based 15 resin of the present
“invention is useful as various nolded articles in wde varieties of
fields, including substrate materials for optical and magnetic nedi a.
Exanpl es include electric and el ectronic conponents, such as optical

di sks, infefigtabransk<on@yrpted sRatadnersifors Ligtid ar 50 1d4k ds,
and el ectrophot ogr aphi c_phot oconduct.ors, opt.J.cal. .conmponents, su as
optical |eRB&E™ gpﬁgégﬁyﬁ¥§?aﬁ9§%@?ca;ﬁ%%%&dﬁpﬂiﬁ%RGB%tV'glﬁﬁber&
beam splitte Lquid. et ' de '%%é% t S, ~hh@BtkinduHdi Ng

pl at es, ptg'm ﬁlzéa i ggg?l ?%?%%;S?eé%?%gfe%?e | %,6%—{%f?{ﬁr}g?1??#§fght

di ffusion pbat esaild @1&&191@) iddrea fevireereRcapeuliabps , tbalttaididfsiFan

pl ates, back lights for Tiquid crystal, and pipe materials for fluorescent
t ubes; Bqucpmntsst aredil®, redl pate ar Ehrboghepanphge scoppaitagmersof i qui d
or solid pharmaceuticals, such as chem cal |iquid containers, vials,

ampul es, pFaMpligedsygh agsamphing contRersgnabAerd exapingti®idugs,

- containers t]:a%ct:ier}/gecgﬁ(]_%s,’ bigghaslgrgfwiik%rtubes , and sample containers,

sterilized containers such as syringes and medical
instruments, medical instruments such as beakers,

10 laboratorydishes, flasks, test tubes, centrifugationtubes,

R

contact lens cases, infusion tubes, piping, joints, and
valves, and artificial organs, such as dental plate,
artificial heart, non-return valves, and artificial tooth
root, and their components; equipments for processing of
15 electronic components, such as wafer carriers, hard disk
carriers, information disk substrate carriers; liquid
crystal substraté carriers, magnetic disk carriers, IC
trays, ICcarrier tapes, separationfilms, shippers, tanks,
piping for ultrapure water, pipes, tubes, valves,

J") 20 flowmeters, filters, pumps, sampling containers, resist
containeré, and.inner bags for resist containers;
electrical wire codating materials, components for OA
equipment, such as electronics, Copiérs, computers and
printers, and general insulators for gauges, radars,

25 antennas, and luminary lamp shades; electric components
such as printed boards, flexible printedboards, multilayer

printed boards, and high frequency circuit boards; base

17



flowneters,
~inner bags épeckeSicl E6MpINE S suRlPEEMEBbr I Fdef t 8 sTed @i tahes

F

5 contrast nedia, and press-through packages, containers of sanples, such
as sanpling containers for blood exam nations, testing cells, blood

-sanpling tubes, and sanple containers, sterilized containers such as

syringes and nedical instrunents, medical instrunents such as beakers, 10
| aboratory dishes, f |asks, test tubes,centrifugationtubes, contact |ens

cases, infusion tubes, piping, joints, and valves, and artificial organs,
such as dental plate, artificial heart, non-return valves, and artificial
tooth root, and their conmponents; equipnments for processing of 15

el ect roni c BahpHAdss foPrrduGhise dEddmer senpapgudiadidondratersals

o o o s otriere loauid _ b Cors,
mnet 1 ¢ di SR chFARBRe tare 1o nyeot} Lkl Tapbipideiiin iaker ARfk.
shi ppers, tﬁ@#ﬁavfh&'l’laﬁxé&é it Qﬁé{ﬁg‘r’l‘%ﬁ edp'ggélih%ﬁblﬁéte¥ila\i%sfo%o

ers,” punps, sanplTnhg C Iners, resist  containers, and

conponents for QA equipnent, such as electronics, copiers, conputers and
printers, amldgseasalrdnhvasbng hategdlaes, foadbeievdsiornennatdeasd
lum nary | anp _shades; electric conponents such as printed boards, flexible
printed boayhdeongamerager angr camed asvacdsl badd dingh donpeRenfsci sught
boards; base 17 .. .. . .
as sewage piping, waterworks piping, pipes, wall covering
materials, floor covering materials, and ceiling covering

materials.

EXAMPLES
The present invention will be described in further
detail by way of the following Examples, but it is to be
easily understood that the invention is not 1limited to these
15 examples, and various changes and modifications can be made

by those skilled in the art within the scope of the invention.

Example 1 (Synthesis of phenylallyloxymethylstyrena
monomer) |

) 20 First of all, a-hydroxymethylstyrene was prepared
. by the method disclosed in L.F. Hatch and T.L. Patton, J.
Am. Chem. Soc., 27, 2705 (1954) (incorporated herein by'
reference). Then, a portion of this compound was used to
prepare o-bromomethylstyrene in accordance with a

25 conventional bromination method such as one disclosed by

J. Villierras and M. Rambaud, Synthesis, 924 (1982)

{incorporated herein by reference}.

18



materials for conductive filns; encapsulation materials for transistor,
IC, LSI, LED, light diffusion plate, and LED having lenses integrally
shaped; sealing nmaterials for electrical conmponents such as notors,
capacitors, switches s and sensors; housing materials for tel evisions,

vi deos, video caneras, and caneras; and buil ding conponents, such as
sewage pi ping, waterworks piping, pipes, wall covering materials, floor
covering materials, and ceiling covering materials. 10 EXAMPLES The
present invention will be described in further detail by way of the
fol | owi ng Exanpl es,®béroppmed ol flevrens; ( %%rﬁlerls‘ﬂ@éd ' %é? qH& Padention

I ted t h 1 d | f t
o e AR SPTRY et d YO OHE SR RIS RR et L on
Exanpl e 1 (@Y SO A AhbY b AR e BS- oI TRé Ye JRi kblSt  Of

al I, a-hydroxynet hyl styrene was prepared by the nethod disclosed in L.F.
Hat ch and Td .tlRatdbotude, AmsoThamopost, 140, g2{07 5 kb ) (bAcevaanat ed

herein by reference). Then, a portion of this conmpound was used to

pr epar e5a- fnsteexidel $nyle @0 mlaco et wAshaddzsl cbropwisenal With

brom nati on et hod such as, one di sclosed b J. Villierras and M Ranbaud,

Synt hesi s, g%gp¥q5§2§ irring, the mlxtur was reacted for 50 hours
at 40°C, and then the aqueous phase was washed with
dichloromethane. Dichloromethane was removed, and the
residue was subjected to vacuum distillation at 140°C and

;Tj 10 0.4 mmHg to give 100 g of product A. Since the resulting
product was a mixture, it was purified by column |
chromatography using a hexane/dichloromethane eluent,

whereby phenylallyloxymethylstyrene monomer was obtained.

15 Example 2 (Synthesis of phenylallyloxymethylstyrene
polymer 1)
| The phenylallyloxymethylstyrene monomer (100 ml)
obtained in Example 1, and 0.006 mol of the polymerization
initiator2,2'—azobisisobutyronitrile(AIBN)werecharged
) 20 intoa Pyréx polymerization tube. The polymerization tube
N was sealed under a nitrogen atmosphere, or after a
freeze-pump-thaw cycle was performed three times, i.e.,
for 30 minutes, for 40 minutes and for 50 minutes, and the
tube was sealed in a vacuum. Then, the reaction mixture
25 was allowed to stand for 24 hours at 60°C in a.
temperature-controlled bath to carry out polymerization.

The polymerization was stopped by rapidly cooling the
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(i ncorporated herein by reference). 18 a-Brononethylstyrene (193 g, 1 nol),
262 g (2 nmoll) of a hydroxynethylstyrene, 1,000 ml of dichloronethane,

and 15 g of tetranormal butyl anmoni um brom de were m xed. To the m xture, a
solution of 140 g (3.5 nmols) of sodium5 hydroxide in 1,000 mM of water was
.added dropwi se. Wth wvigorous stirring, the mxture was reacted for 50
hours at 40C, and then the aqueous phase was washed wi th = di chl or onet hane.
Di chl or omet hane was renoved, and the residue was subject ed to vacuum
distillation at 140C and 10 0.4 mmHg to give 100 of product A Since the
resul ting Pﬁ’rldﬂ'ﬂf%?lﬁﬁl-‘rl@nnﬂépﬁr@ltht iGas p@hﬁﬂ-e@g@yr@@pﬁm@n ﬁﬁm%graphy

usi ng a hexane/ di chl than e wher eb nyl al ] yl ox | styrene
mononer wa¥ GhPEM ﬁ&a@oﬁ egyﬁt%%ggpéf:an% £o'give a \Il)rgﬁw‘}/er

phenyl al | yl I |_st.yrene
monorer (ﬁ%*%%%%%%frnp%z%#e%ﬂ BPF Byt Spe R edS

pol yner i zablyopi 1itiHatt iRPthZoligh 84Phh 5 FoOLE&F OMd tthdko{ ABNreRyghar ged
20 into a Pyrex polymerization tube.. The polynerization tube was seal ed
under as ni. analydinea tnessighes eqamrdmlfet@rfcar 48 deyer P nidizey iay @ &amsim

performed three tines, i.e., for 30 mnutes, for 40 mnutes and for 50
m nutes, aREFRIHE ?‘EBéPW%ltsé%ﬂ ive Bheayladlyherynesbyladarromen xt ur e

polymer 1. Based on the ratio between the absorp_tion
intensity of phenyl protons and the absorption intensity
of pendant olefins, detected by the H-NMR spectrum of the
a  \} 10 resulting polymer, the degree of cyclization was 90%. The
glass transition point (Tg) determined by DSC analysis was
'220°C, and the thermal decomposition point determined by
TG analysis was 360°C. Moreover, TDS analysis showed the
moisture content of this polymer to be-0.00B%. The number

15 average molecular weight (Mn) was 14,000.

Example 3 (Synthesis of phenylallyloxymethylstyrene
polymer 2)
Phenylallyloxymethylstyrene polymer 2 was

20 obtained in the same manner as in Exémple 2, except that

N

100 ml of the phenylallyloxymethylstyrene monomer, and
0.006 mol of cumene hydroperoxide (CH?) as Aa polymerization
initiator were charged into the polymerization tube, and
the polymerization‘ temperature and the polymerization time
25 were set at 120°C and 24 hours, respectively. The degree
'of cyclization determined by the H-NMR spectfum of the

resulting polymer was 96%. The glass transition point (Tg)
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25 was allowed to stand for 24 hours at 60C in a tenperature-controlled
bath to carry out polynerization. The polynerization was stopped by
rapidly cooling the 19 polynerization tube with ice. Then, the reaction
m xture was poured into nethanol as a precipitant to give a polynmer as a
white powder. The precipitated pol yner was collected by filtration through
a glass filter. Methanol was renoved, 5 and the residue was dried for 48
hours or nore in a vacuum drying equi pnent to give

phenyl al | yl oxynmet hyl styrene polymer 1. Based on the ratio between the
absor pt i ondeitetmnised by PEEhyEnaplypsdss vasl 25@°Gbsandt tbe ititearmaly of
pendant olef ins, detected by the H NVR spectrumof the 10 resultip

pol yner, tHECOEpTLbioRyRPiRdt GG SRE1DEY PYhdG §H§%¥ﬁ¥%wﬁﬁﬁi%%odgint

(To) det er e pus DD ORI &1 40 0 §20G n8h LbEuLBSLRL ofiRcaETAR L1 O

poi nt determne anal’ysi’'s™ was reover, anal'ysis” showed

the nDi st 4oa vadt @ befot o8R0l YRR nhaike- 8808 %e Mda dBUDeF weligrRy er age
nol ecul ar wei ght (M) was 14, 000. Exanple 3 (Synthesis of

phenyl & | yi(siayymetdey| 38yde0e pol ynmer 2) Phenyl al | yl oxynet hyl styrene pol yner
2 was ) 20 obtained in the sanme manner as in Exanple 2, except that 100 mi
of the phenyl al |yl oxynet hyl styrene nononer, and 0.006nol of cunene

hydrOperOxkggﬂgig»4afsgn%%égggiggt%%%nylallyloxymethylstyrene
polymer 3)
Phenylallyloxymethylstyrene polymer 3 was
3 10 obtained in the same manner as in Example 2, except that
100 ml1 of the phenylallyloxymethylstyrene monomer, and
0.006 mol of cumene hydroperoxide (CHP) as a polymerization
initiator were charged into the polymerization tube, and
the polymerization temperature and the polymerization time
15 were set at 140°C and 9 hours. The degree of cyclization
determined by the H-NMR spéctxtmlof the resulting polymer
was 99%. The glass transition point (Tg) determined by
DSC analysis was 265°C, and the thermal decomposition point
determined by TG analysis was 400°C. Moreover,TDSanalysis
) 20 showed the moisture content of this polymer to be 0.008%.

The number average molecular weight (Mn) was 12,700.

Example 5 (Synthesis . of allyloxymethylstyrene monomer)
Allyl bromide (233 g, 1.9 mols), 26 g (0.2 mol)

25 of a-hydroxymethylstyrene, 1,000 ml of dichloromethane,
and 3.4 g (0.01 mol) of tetranormalbutylammonium bromide

were mixed with an aqueous sodium hydroxide solution
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initiator were charged into the polynerization tube, and the

pol yneri zation tenperature and the polynerization tine 25 were set at 120C
and 24 hours, respectively. The degree of cyclization determ ned by the
H NVR spectrum of the resulting polynmer was 96% The glass transition
point (Tg) 20 determ ned by DSC anal ysis was 250C, and the thernal
deconposi tion point determ ned by TG anal ysis was 380C. Moreover, TDS
anal ysi s showed t he noi sture content of this A polyner to be 0 008% The

- nunber average nol ecul M) was 18, 100. Exanp|e nt heS|s of
eyl ol | yPERpRTEa 5t s TRbngnas §) oPneagrm Pranade G Aaha o yre

3 was 10 o n c t 0

of "the phefl ﬁgﬁfgrowﬁﬁﬁh@?ﬂ?#@ e R T e L fg%f%éﬁ%éso

hydr oper oxjdeg P) I | I g g | t he
pol ymer i za?fqonbﬁj“be ﬁ)%t%]:p%%ggf%é%#;zhat |%\éteﬁgép\gft\% e %% tgﬂg e

pol yneri zabrganiidplasaewerecisajiaddb&dandnd oy sagudeudegheseofwas
cyclization determned by the H NVR spectrum of the resulting polyner was
99% The geatzagtedwiitbre bbent (Tg)endetberﬁﬁfe@rwaamdrﬁwgmamis: 265C,
and the thermal deco 05|t|on oi nt _ determ ned byTG anal ysi s 400C.

Nbr eover ﬁﬁgsgrpgﬁayg- ed, driedovernight overmagnesiumsu fate
The desiccant was removed by filtration, and then the ether
was removed by distillation. The residue was subjected

to vacuum distillation at 54°C and 0.2 mmHg to give 24 g

1¢ of product B. Since the resulting product contained

S

impurities, it was purified by column chromatography using
a cyclohexane/chloroform eluent, whereby

allyloxymethylstyrene monomer was obtained.

15 Example 6 (Synthesis of allyloxymethylstyrene polymer 1)

The allyloxymethjrlstyrene monomer (100 m.l)
obtained in Example 5, and 0.006 mol of the polymerization
initiator 2,2’ -azobisisobutyronitrile (AIBN) were charged
into a Pyrex 'polymerization tube. The polymerization tube

) 20 was sealed under a nitrogen atmosphere, or after a
: freeze-pump-thaw cycle was performed three times, i.e.,
for 30 minutes, fox_‘ 40 mir_mtes and for 50 minutes, and the
tube was sealed in a vacuum. Then, the reaction mixture

was allowed to stand for 24 hours at 60°C in a
25 temperature~controlled bath to carry out polymei:ization.
. The polymerization was stopped by guenching the

polymerization tube with ice. Then, the reaction mixture
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20 showed the noisture content of this polynmer to be 0.008% The nunber
average nol ecul ar wei ght (M) was 12,700. Exanple 5 (Synthesis of

al I yl oxynet hyl styrene nononer) Allyl bromde (233 g, 1.9 nols), 26 g (0.2
nol) 25 of a-hydroxynethylstyrene, 1,000 mi of dichloronethane, and 3.4 g
(0.01 nol) of tetranornal butyl ammoni um brom de were m xed with an aqueous
sodi um hydr oxi de solution 21 prepared by dissolving 39 g of sodi um
hydroxide in 290 m of water. The m xture was heated under ref lux for 50

hour at 50C. After th rea the ueo hase . and.t he ani ¢ phase
welrjessepar FeSaPoRked fe é’q’ﬂggb@ % gf??&é&’tste&%ﬁfﬁee?%?]gy% P t?\e

et her phasgsagdwm%e ga@g'e% p@f@ﬁ%&eﬁ% ed Bg%q(gdreeﬁd“%f@%i%gaer

magnesi um sul fat e Si ccant i on eén the

et her was byerDyedaly of ’(.Sﬁj:bhghla)gla};@efiﬁﬁééue M@%n&%pﬁag%rﬁ@va@cuum
distillation at 54C and 0.2 mMHg to give 24 g io of product B. Since the

resul ting postdtte cestiduedas duiedisr 48 hasrpuorfmede byncalwaruun
chr omat ogr aphy using = a cycl ohexane/ chl orof orm el uent, whereb

al | yl ox§meiisty WHMMOW%@%MY@%M@W@%G(I@ ymesi L. of
oY O e S0 PRI e 5. SR ST S AL, TSR, (100
2,2 -azobi gAY A i d Cab SOBNE 103 & BN IEEy of pendant olefins,
detected by the H-NMR spectrum of the resulting polymer,
the degree of cyclization was 88%. The glass transition-
) 10 point (Tg) determined by DSC analysis was 110°C, and the
thermal decomposition point determined by TG analysis-was :
350°C. Moreover, TDS analysis showed the moisture content
of this polymer tobe 0.006%. The number average molecular.
weight (Mn) was 5,500.
15
Example 7 (Synthesis of allyloxymethylstyrene polymer 2)
Allyloxymethylstyrene polymer 2 was obtained in
the same manner as in Example 6, except that 100 ml of the
allyloxymethylstyrene monomer, and 0.006 mol of cumene
1") 20 hydroperoxide (CHP) as a polymerization initiator were
h charged into the polymerization tube, and the
polymerizationtemperature and the polymerizationtimewere
set at 120°.C and 247 hours. The degree of cyclization
determined by the H-NMR spectrum of the resulting polymer
25 was 96%. The glass transition point (Tg) determiried by
DSC analysis was 100°C, and the thermal decomposition point

determined by TG analysiswag 370°C. Moreover, TDSanalysis
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into a Pyrex polynerization tube. The polynerization tube 20 was seal ed
under .a nitrogen atnosphere, or after a freeze-punp-thaw cycle was
performed three tines, i.e., for 30 mnutes, for 40 mnutes and for 50

‘m nutes, and the tube was sealed in a vacuum Then, the reaction m xture

was allowed to stand for 24 hours at 60Cin a 25 tenperature-controlled
bath to carry out polynerization. The polynerization was stopped by
guenching the -polynerization tube with ice. Then, the reaction mxture 22

was poured into pethanol as a precipitant. to give_a polyner S ite
Doudbr | The MRS SRR SORS Rer oRb et Biat 84S By Rty 17 die AR o
glass filterf.,. . o] d.the Si i for 48
hour s orl&%ﬁ?i¢§%ﬁ§gcéﬁ%ﬁ%ﬂgggﬁ%ggga&%%m§%EQ%fg¥@gsaﬁgéigiyﬁg?hylstyrene
polymer 1. Based on the ratio between the absorption intensity of phenyl
protons and the absorption intensity of pendant olef ins, detected by the
H NVR spectampafatheer @xdnipy pol ymer, the degree of cyclization was
88% The glass transition to point (Tg) determ ned by DSC anal ysis was
110C, a®wd the therGanmercdrddsi taonibabhe déesmmmbasbicTG anal ysis was

350C. Moreover, TDS anal ysis showed, {he noisture content . of this. polyner
Lo be 0. 00BPTBAENANRGORSRAL LR hof shPH, EXgH Ghe (RAD GAEPSTHGoRs

Japan) was used as resin, and evaluated in the same manner
as above. The glass transition point (Tg) determined by
DSC analysis was 135°C, and the thermal decomposition point

" 10 determinedby TG anale iswas 340°C. Moreover, TDS analysis

showed the moisture content of this polymer to be 0.010%.

Comparative Example 2
Cdmmercially available thermoplastic
15 polycarbonate resin ("Panlite AD5503", TEIJIN CHEMICALS
LTD., JAPAN) was used as resin, and evaluated in the same
manner as above. Theglasstransitionpoint (Tg) determined
by DSC analysis was 125°C, and the thermal decomposition

point determined by TG analysis was 320°C. Moreover, TDS

‘) 20 analysis showed the moisture content of this polymer to

be 0.15%.
[Evaluation of characteristics]
The results of Examples 2 to 4, Examples 6 and 7,

25 and Comparative Examples 1 to 2 are shown in Table 1.

Table 1 Synthesis Conditions and Physical Properties of
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Exanple 7 (Synthesis of allyl oxynethylstyrene polyner 2)

Al | yl oxynet hyl st yrene pol yner
"Exanpl e 6,

"0. 006 nol
wer e

except that 100 ml of the

degree of cyclization

1o

15

20

2 was obtained in

t he sane nmanner

as

al | yl oxynet hyl styrene nononer,
of cunmene 20 hydroperoxide (CHP) as a polynerization initiator

charged into the polynerization tube,
tenperature and the polynerization tinme were

and t

he

pol ymeri zati on
set at 120C and 24 hours.

in
and

The

determ ned by the H NVR spectrum of the resulting

The thermoplastic phenylallyloxymethylstyrene

pol ymer 25 9 I ngitl ojnt_(Tg) determ ned by DSC
anal ysi s mé§@§%§%?93§gﬂéééﬁﬁﬁ%%%§|E&%&%ﬂﬁ%%?%é%n poi nt _determ ned byTG
anal ysi s Was370C. | MifEoyamourDS| aPaliysi BTe23 Sowed Tighe| nbbet Ur e4conf ent  of
this polyger to be¢ 0.006%r phhe| nurher @ygr ages yol gepla hght (gh)| was
3,000. Conparativye Exanpl 5 CDHHE‘éigﬁ| avai ZbP@ 1égﬁﬁnalastic _
nor bor neneg=pased—rest1 A EK280 1 Zeon—forporati-op—Japat)—was—used - as
r esi n, and :%J’Z—U&—tﬁ ;h}; the s gy I’L%L():JQ a /e #?:Q }|§§Q’ b.ﬁlqv@i%fion
poi nt (Tg) Edet®r nin€HPhy ODK® apaldfsi 5 WA8 1396 andi5@he 388 nfl- 008
deconposi ffiEx $oi nt CED detler0d ned 9y TA 40al yS9i9%s Waz634PCI00MOe0OS |, TDS
anal ysi s |ghoved {herBwi stourees cpnbant | ofgot hi s gol ynerot p $§00| 910%6
Compar at i Vg EXAMPI EcRpCIMETGR Al Y AVAT {251 & WRET OPhESTT 570 | 0. 006

C.Ex.1 - - - - - 135 340 {0.010

C.Ex.2 - - - - - 125 320 |0.150
) PI: Polymerization Initiator
PTi: Polymerization Time

5 PTe: Polymerization Temperature

DC: Degree of Cyclization

Tg: Glass Transition Point

TDP: Thermal Decomposition Point

MC: Moisture Content

resins of Examples 2 to 4 according to the present invention

are highly heat resistant thermoplastic resins having, as

material properties, a very high glass transition point

of 220°C or higher and a high thermal decomposition point

of 360°C or higher, in comparison with the commercially

available thermoplastic resins of Comparative Examplés 1

to 2.

molding resins, therefore, the resins of the present

invention can be molded under high fluidity molding

25

Compared with conventional thermoplastic injection



I s pol ycarbonate resin ("Panlite AD5503", TEIJIN CHEM CALS LTD. , JAPAN)
was used as resin, and evaluated in the sane manner as above.. The gl ass
transition point (Tg) determ ned by DSC analysis was 125C, and the thernal
~deconposition point determ ned by TG anal ysis was 320C. Mreover, TDS 20
anal ysis showed the noisture content of this polymer to be 0.15%

[ Eval uati on of characteristics] The results of Exanples 2 to 4, Exanples 6
and 7, 25 and Conparative Exanples 1 to 2 are shown in Table 1. Table 1
SyntheS|s Condi ti ons and Physical Properties of 24 o

Al |yl oxy et ALt b%ﬂé@B PEs Pn BOB %Lﬁ?ﬁs-ﬁh tpmpema et M50 of PI

(709, UgkChihlehond i, A 00534, e 5000 25 O

Al BN 0 06 ﬁél@@r&ﬁ ddid 888 0800& oiXefampltel. #0024 N$8c880h0RoI i dly 006
C. Ex. - - 135 340 0.010 C Ex.2 - - - - - 125 320 0.150 PI:
Pol erEI’I ZaThUB Jmoldetiar®icleBolitemerhicod rEBaiiual stress, minimal
5 surface roughness and few waves can be obtained.
| Consequently, the resulting moided articles are excellent
in shape stability and surface accuracy even when allowed
to stand at high temperatures. _
On the other hand, the thermoplastic
%10 allyloxymethylstyrene resins of Examples 6 to 7 acgording
| to the present invention are highly heat resistant
thermoplasticresins having, asmaterial properties, ahigh
thermal decomposition point of 350°C or higher, although
they have a low glass transition point of 100-110°C, in
15 comparison with the commercially available thermoplastic
resins of Comparative Examples 1 to 2. Compared with
conventional thermoplastic injection molding resins,
therefore, these resins of the present invention can be

molded under high fluidity injection molding conditions,

20 such as a molding resin temperature of 340°C or higher,

\_/

as molding conditions, for example, for injection molding.
Thus, molded articles with reduced residual stress, minimal
surface roughness and few waves can be obtained.
Consequently, the resulting molded articles are excellent

25 1in shape stability and surface accuracy even when allowed
to stand at high temperatures.

Furthermore, the thermoplastic

26



5 PTe: Polynerization Tenperature DC. Degree of Cyclization Tg: d ass
Transition Point TDP: Thernal Deconposition Point M. Misture Content 10
" The thernopl astic phenyl allyl oxynet hyl styrene resins of Exanples 2 to 4
‘according to the present invention are highly heat resistant thernoplastic
resins having, as material properties, a very high glass transition point
15 of 220C or higher and a high thernmal deconposition point of 360C or

hi gher, in conparison with the comercially available thernDpIastic resins

"nj cct) on B %%@Ff%f?xi%mﬁw%%%@“ PGPt ane %Sﬁei?ﬁegmef e e
nventi on ean peoFphaellMS IANLhud bt BlgiDac 2P £9nIA1aNS. c3uch as

a nolding resin te era gher tenper

160C or hi gheiccesdingl dbﬂ&r@@réseﬁ% lf:ﬁfe@%faﬁl aref Qfm:m&;ﬁiyon ol dI ng.
Thus, nolded-articles with reduced residual stress, minimal 5 Surface

roughness AyYHesCcopies resi s, o@$acnm@ax@ahsenu3nth¢ ddrenegesibliigg nol ded
articles are excellent in shape stability and surface accuracy even when
al | oved® t 8V&ahiPhe HreFmepdp&td@masins of Comparative Examples 1

to 2. Thus, they can give molded articles which minimally
undergo shape changes due to swelling or defect occurrence
due to moisture absorption even when allowed to stand at
high temperaturés.

1 ) 10 According to the allyloxymethylstyrene-based

: resins of the present invention, there can be provided
thermoplastic resins which have a three-dimensional
stereochemicalrigidstructure,andthuSretainahighglass
‘transition point {(high Tg) closely related to mechanical

15 strength characteristics, and high thermal stability {(high

thermal decomposition temperature) permitting high flow
molding, and further possess low hygroscopicity meaning
minimal swelling, deformation or deterioration due to
moisture absorption.

{f3 20 Since the thermoplastic

- allyloxymethylstyrene-based resins of the present
invention eﬁable highly accurate, highly reliable molded
articlestobeproducedinlargequantitiesandatlowcosts,
their cohmercial value is extreﬁely high.

25 | The present invention has been described in detail

with respect to the preferred embodiments, and it will now

‘be clear that changes and modifications may be made without
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On the other hand, the thernoplastic 1o allyl oxynethyl styrene resins of
Exanples 6 to 7 according to the present invention are highly heat
‘resistant thernoplastic resins having, as naterial properties, a high
‘thermal deconposition point of 350C or higher, although they have a | ow
.glass transition point of 100-110C, in 15 conparison with the conmmercially
avai |l abl e thernoplastic resins of Conparative Exanples 1 to 2. Conpared
with conventional thernoplastic injection nolding resins, therefore

of the present_invention can be no]ded under gh fluidity

t hese resi %
i nj ection %Rﬁlﬁbﬂagnﬁr?% he 35venRtier Janni‘)Fal Hgoe&qlh Q%%F‘étr uRBdof

o “rot e BT ey AL o ETpp 58,181 70

roughness @?ﬁlé@v\éwvﬁﬁcﬁa@:m%%) aaﬂsdmc@m%e%hx akhedesubi£Agnno! ded

articles are excellent 25 in e stability and surface accuracy even
when al | onethe tiorsé asgiati thicgh tleepenatediteonFurt hernore, the thernoplastic
26 phenyl al | yl oxymet hyl styrene resins and the thernoplastic

al |yl oxymet hyl styrene resins of Exanples 2 to 4 and 6 to 7 according to
the present invention are mnimally hygroscopic resins, as conpared with
the comercially 5 avail abl e thernopl astic resins of Cbnparative Exanples 1
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to 2. Thus, they can give nolded articles which mnimally undergo shape
changes due to swelling or defect occurrence duye to noisture absorption
even when allowed to stand at high tenperatures. 10 According to the

al I yl oxynet hyl styrene-based resins of the present invention, there can be
provi ded thernoplastic resins which have a three-dinmensional
stereochem cal rigid structure, and thus retain a high glass transition
point (high Tg) closely related to nmechanical 15 strength characteristics,
and hi gh Chémsal stability (high thermal deconposition tenperature)
permtting high flow nolding, and further possess |ow hygroscopicity
meaning mniml swelling, deformation or deterioration due to noisture
absorptio [ resins
of the prie]sentz\%?rrl]\?&elﬂ?%ﬂgﬁr eTgna (%mﬁll@ﬁ% Sﬁu%@tﬂﬂe’f{ éﬂﬁf%ﬁﬁﬁl?@vﬂgﬁ??ﬂ?@§ﬁgl ded
articles @¥ @b produced in |arge quantltles and at low costs, their
comercial value is tremely high. 25yJhe present invention has been
described in detail th respect c@ preferred enbodi nents, and it wll
now be clear that ggs and nodi fiedtigns may be nade without 27

departing fromthe i iony n its broad¢r aspects, and it is our
intention, therefbee] i WE??
o)

n

O (I

as repeating units, which is obtained by polymerizing a monomer having a

structure of the following formula (I11):

R

/ .
H,C=—=C C==CH
2 N 2

e
H,C—O0—C
Ho

()

wherein R represenis a hydrogen atom or a hydrocarbon group, and m and n

each denote an integer of 0 or 1 or higher, provided that m and n are not 0 at the

same time.

2. - The thermoplastic resin according to claim 1, wherein R is phenyi.

3. The thermoplastic resin according to claim 1, wherein R s
hydrogen.
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cover all such changes and nodifications as fall within the true spirit of
the invention. 28 Cains: 1. A thernoplastic resin conprising structural
uniits of the following formulas (1) and (Il): OROR J__/ ~CHZ CHZ CH2 O
MOnNn (1) (Il) as repeating units, which is obtained by polynerizing a
nononer having a structure of the following formula (111): RQ H2C=Q /
CCH2 HCG-OC (IIl) wherein R represents a hydrogen atom or a hydrocarbon
group, and mand n each denote an integer of 0 or 1 or higher, provided
that mand n are not O at the sane tine. 2. The thernoplastic resin
according to claim1, wherein Ris phenyl. 3. The thernoplastic resin
according to claiml1l, wherein Ris hydrogen. 29 4. The thernoplastic resin

according to claim2 which has a degree of cyclization of 90%
4 The thermoplastic resin according fo claim 2 which has a degree .of cyclization of 90%

or higher.

5. The thermoplastic resin according to claim 3 which has a degree of
cyclization of 80% or higher.

6. The thermoplastic resin according to claim 2 which has a glass transition
temperature (Tq) of 180°C or higher, but lower than 270°C.

7. The thermoplastic resin according to claim 3 which has a glass transition
temperature (TQ) of 100°C or higher, but fower than 125°C.

8; The thermoplastic resin according to any one of claims 1 to 3 which has a

thermal decomposition point of 350°C or higher.

9. The thermoplastic resin according to any one of claims 1 to 3 which has a
moisture content of less than 0.01%.

10. A method for producing a thermoplastic resin comprising structural units of
the following formutas (1) and (ll):

O )
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or higher. 5. The thernoplastic resin according to claim3 which has a
degree of cyclization of 80% or higher. 6. The thernoplastic resin
according to claim2 which has a glass transition tenperature (Tg) of 180C
or higher, but lower than 270C. 7. The thernoplastic resin according to
claim3 which has a glass transition tenperature (Tg) of 100C or higher,
but | ower than 125C. 8. The thernoplastic resin according to any one of
claims 1 to 3 which has a thermal deconposition point of 350C or higher.

9. The thernoplastic resin according to any one of clains 1 to 3 which has
a noisture content of less than 0.01% 10. A nethod for producing a

t hernopl astic resin conprising structural units of the follow ng fornmul as

(1) and (44 }epegﬁnlrz; Unif3, mﬂ@eiHZng%r&éWté%Jh r()bén (dt%ﬂ]ocar @Jr@t%‘r%hng

units, wherein R fepresents a en ato roup, and m
and n eacOHBNARE MhANG Ht%%%‘rd%m@a@r'”@%*oﬁpgﬁé'rm joben. dsevidethabmand n

are not (Gt n LREnSEOMBL the"®amé Bhfé, et hod conpri sing pol yneri zing a nononer
having a structure of the following formula (111): R H2C=Q\ /C=.CH2

said method comprising polymerizing a monomer having a structure of the
following formula (I1):

R

H C—-C/ C=CH

G\ s
H,C—O—C

Ho

(I11)

wherein R represents a hydrogen atom or a hydrocarbon group.
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H2COC H2. (I11) wherein R represents a hydrogen atomor a hydrocarbon
.group. 31 ABSTRACT OF THE DI SCLOSURE THERMOPLASTI C

- ALLYLOXYMETHYLSTYRENE- BASED RESI N A t her nopl asti c

“al Iyl oxynet hyl styrene-based resin conprising structural units of the
following formulas (1) s and (I1): RR tH2 CH2 CH2 O mOn (I) (Il) as
repeating units, wherein R represents a hydrogen atom or a- hydrocarbon
group, and mand n each dekB$'ERALT QRJEHE SISCIPSURBr hi gher, provided

that mand n apgeRpHea8k1clRERE o THVIBTYRENE- BASED RESIN

Athermoplasticallyloxymethylstyrene-based resin

comprising structural units of the following formulas (I)

R
(CHZ - CH2j7
0 /
13

) | (In)

as repeating units, wherein R represents a hydrogen atom

5 and (I1)}:

or a hydrocarbon group, and m and n each denote an integer
of 0 or 1 or higher, provided that m and n are not 0 at

10 the same time.
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