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 éif?f&ﬁyﬁ%ﬂ%?f@%%f&ngﬁ %géﬁE}éégn?ptiﬁaéag%%éﬂigéﬁ'éﬁggrding
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



medi a. Al though pol ynethacryl ate resins and polycarbonate resins are
excellent in transparency, those are problematical in heat resistance and
~humidity 5 resistance: In recent years, Japanese Patent Application

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

nor bor nene- based pol yolefin resins as polyneric materials inproved in

. these drawbacks, and show 1o that these resins have relatively good
properties, such as heat resistance and hum dity resistance, in conparison
wi th PMVA and PC. However, the existing polyneric nmaterials are stil
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recent years, Includin I gher  pertormance an I"gher S OVVARY
OF THE | NVERHIQN | mathbough ddefhe thBeNS, 158" P¥kded; aifer mopl astic

resin conpriging structural units of thefollowwng fornulas (1) and (11):
R ~CH2 CHpolyxarmbonglte feklins azeaexicegebén hgintitaensphirehdy, diciaed by
pol yneri zi ng a nononer having a structure of the followng formula (111):
are problematical in heat resistance and humidity
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):

M an.



/IR H2CQ /CGCH2 HRCOOCH2 (111) wherein R represents a hydrogen atom
or a hydrocarbon group, and mand n each denote an integer of 0 or .1 or
hi gher, 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 wunits of the followng fornmulas (1) and (11): OR O
CH 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 i nteger
of 0 or 1 or higher, provided that m and n are not 0 at the same tine,
said pnethod conprising polynerizing a nononer having a structure of the

fol I'owi ng fay mupeatinll Lhits RwhidCi& ot &ined bY256i§Grizing a monomer having a
' - structure of the following formula (Il1):

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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2 (111) wherein R represents a hydrogen atomor a hydrocarbon group.

Di scl osed herei.n is a high-perfornmance polyneric material having higher
stability to heat and | ower hygroscopicity by use of a polyneric materi al
retai ning an. appropriate nol ecular structure and appropriate physical
properties. Disclosed further herein is a nolded article having high
performance and high reliability by processing the above polyneric

mat eri al 2b under appropriate nolding conditions. The appropriate structure
herein refers to a rigid three-dinmensional stereochem cal structure such
as a cyclic | (( structure. The appropriate physical properties refer to a
hi gh glass transition point (high Tg) closely related to nechanical
strength characteristics, high thermal stability (high thermnal

deconposition tenperature) permtting high flow nolding, and |ow
hygr oscopiasi tepeatipgniniis wheseini Ryepsesantsa hydrogendalery Poabydrcaton o

noi sture aRsapPind M and ReRARTGIIE %an%ﬁné?id?@)\ or°PBE higheR provRfedrthhormhi gh

fl ow nol di'ng, condi ti ons whi ch suppress e occurrence of residual. stress
of the redtli%hR Afe ALY Yatihesame li@eand. ensure its high surface accuracy. More
specifically, disclosed is the use of a

said method comprising polymerizing a monomer having a structure of the

folloWing formula (Hl).

R

/
— HC==C_ C==CH,

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

{

2b



t hernopl astic allyl oxynet hyl styrene-based resin, which is a polyneric
materi al 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 enms. That is, disclosed herein is a thernoplastic

al | yl oxynet hyl styrene-based resin conprising structural wunits of the
following formulas (1) and (I1): 3 RR tHZmCH2 O (n_ _ (I1) as repeating

uni 5, WAigieh NaBok RSN S Al 098Ragtemy o a hydrocar bon group, and m

and n each denotes an i nteger O or 1 or higher, provided that mand n

are not 0 at ththesamprogrdatknstiectheenopeasincCrefers to a rigid
al Iyl oxynet hyl styrene-based resirf, Rin the formulas (I) and (Il) is
pr ef er abiirgshehyiensadengydpbgeROCIBRBEGDE et fugtiier Sveheps Bscuclher nopl astic

[or oo AR, P PR D R D OTE1 08T Pl cde A V&8 10°,
high glass transition point (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):



H2C-OC 2 Wwherein R represents a hydrogen or a hydrocarbon group. 1In
the thernoplastic resin, Rin the formula (11l1) is preferably phenyl or
-hydrogen. Mreover, if Rin the formula (111) is phenyl, the degree of
~cyclization in the thernoplastic resin is preferably 90% or higher, or if
R 4 in the formula (I1l) is hydrogen, the degree of cyclization in the

t hernopl astic resin i s~prgferably 80% or er. Furthernore, the gl ass
transition tenperaturg q) of the ther tic resinis preferably 180C
or higher, but |ower an 270C if Ris Ayl ,in the fornmula (111). The

Tg is preferably. 100C igher,y but Aowerf thap 125C if Ris hydrogen in
the fornula (I11){¢Reagdi t o1t i s pHe et +GHb thernoplastic resin
that the thermal d&conpasitilon pofnt {s 35 hi gh¢r, 10 and the

noi sture content is'less Ohan 0. 0186 . \The abwye and ,6t her objects, effects,
features and advantages of the present invention wlI|®becone nore

apparent fromthe followijng description of ~-enbodi nents thereof. 15..

DETAI LED DESCRI PTI ON O PREFERRED EMBODI MVE ﬁ)The

"al | yl oxymet hyl styrene-based resin", as use

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
In the thermoplastic allyloxyméthylstyrene—based
-resin@ R in the formulas (I) and (II) is preferably phenyl
or hydrogen. <
‘ Disclosed further herein is afthermoplastic
resin obtained by polymerizing a monoﬁer having a

structure of the following formula (III):

R
Vi -

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



herein, refers to a thernoplastic resin conprising 20 structure of the

af orenentioned fornmulas (1) and (11): OROR-~-Om-~CH2 OCHZ2 n (1) (I1l)
-as repeating units, wherein R represents a hydrogen atom 5 or a _
hydrocarbon group, and mand n each denote an integer of O or 1 or higher,
provided that mand n are not 0 at the same tinme. Exanples of the
“"hydrocarbon group as R are, but 5 not limted to, al kyl groups such as

nmet hyl and et hyl, cycloalkyl groups such as cycl opropyl, . cycl obutyl,

cycl opentyl . and cyclohexyl % groups such as phenyl and napht hyl , and
aromatic he%’érgb‘ilcfflqw&%dﬂsl% di¢ hydmpgey th@n@egeneﬁ of Rree b aBELONR | s

hyd h 0 Th h | groups.in th as (1) and (11) may
bg gg??2n2{+§ Eﬁ sty gggFg 5% rkﬁé?¥%§P§ ﬁfﬁpgpﬁESEHBgPﬁZFE;:on
exhi bi t [ I
g oups suchﬁiﬁtﬁﬁfﬂ?ﬁé e P T g an ’éﬁ@?ﬁ%@%ﬁ% RatL Ao
synt hesi zi nﬂl@i‘ﬁ@pﬁl@ﬁfﬁﬂ?k@%@ﬁlélﬂﬂé ?’Bﬁ_g 89%&%@9 B ﬂoWe!rl be
of fered. The thernDpIastlc al 'yl oxynet rene ase
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

ﬁ?ﬂ 20 structure of the aforementioned formulas (I) and (IT)+

R
‘(CHz Cng‘
m 0
. n

M (1)

as repeating units, wherein R represents a hydrogen atom




resin of the present invention is obtained by polynerizing 20 anononer
having a structure of the followng fornmula (Il11) : R H2CQ [ C=CH2
-H2C-O-C 2 (I11) wherein R represents a hydrogen atom or a hydrocarbon
group. 6 Exanples of the hydrocarbon group as R are, but not limted to,
al kyl groups such as nethyl and ethyl, cycloal kyl groups such as

‘cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl, aryl groups such as
phenyl and s naphthyl, and aromatic heterocyclic groups such as pyridyl

and furyl. Preferably, R is hydrogen or phenyl. The phenyl group in the
formula (I1PF AyBEOCEFHIBhATGUBuFEAG i) L nggachngens tth@reind@aenf t he

present invention e exhibited. Exa e the substituent in to this
case are | ofér “a®yl* ¢t %gbﬁc’fh %r%gf‘hﬁ gh&tef‘hﬂf% HhelfelRdd fat
synt hesi zi ngpthe ahepyl al I 'yl oxymet hyl styrene resin and the

al I yl oxynet hyl'styrene resin will be briefly described as specif ic

exanpl es, but it W ExdipRESSbel ehle HyPEOBALLOK! Igrefipl Sad NRt A el thftO

synt hesi ze the resins having other substituents based on the disclosure of

t he present nohvdrimiored Asot halikgthogirbupsspuidiesigimgthiyd 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

wheréinRxepresentsahydrogenatomoralwﬂrocarbongroup."



phenyl al | yl oxynet hyl styrene resin, an explanation will be offered for a
met hod whi ch conpri ses synthesi zi ng 20 phenyl al | yl oxynet hyl st yrene nononer
~and pol yneri zing the nononer. Phenyl allyl oxymet hyl styrene nononer can be
obtai ned by m xi ng tetranornal butyl anmoni um brom de, as a phase transfer
catal yst, for exanple, with 2 parts by 25 wei ght of a-hydroxynethyl styrene
"and 1 part by weight of a-brononethylstyrene,and reacting the m xture f or
50 hours or nore at a constant tenperature in basicity. Fromthe 7

resul ting product, phenylallyl oxynet hyl styrene nmononer is isolated and
purified. Then, a predBPépFi Rdd HpurYdspcpRdopH@RgIRl ByE & \ame hyPetyrene

nmononer obt ained. by, t he .abov. 5. nmet hod, and a pol rization initiator
such as 2,iﬁﬂéng?iFgngFyr6ﬁ¥¥¥%|816¥4E%ﬁﬂﬁ h%ﬁrﬁ%ﬁ?ﬁéﬁd@n r@thﬁlwed into
a pol ynmeri | . ' al ' tnqﬁgpf nitrogen, or
after af ree@eégﬂ%ﬁgﬁaﬁ%g%b&?gﬁr é%eé’ﬁ%di@%gﬁgﬁ't i mes (]1:)olrn(3 A

predet er m nggclépant yilhendyeDehbsy3eahed i §rauyal dudh d8epnehhe s8ECtIT on
m xture is allowed to stand for several hours at a predeterm néd

t enper asur @aphichyly and spuinaret ¢ et enocToddc goeupseaatihoas mpyitLdeli s

rapidly cooled  to gkve a thernopl astic ghenylalIonxynethyIstyrene resin.
15 Next, a2l HodEyhni chredppabldss. Knifebygduagen 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



al I yl oxynet hyl st yrene nononer andpol yneri zi ng thenmononer, wll| be

descri bed as the nethod for synthesizing the allyloxynmethylstyrene resin.
Al l yl oxynet hyl st yrene nmononer can be obtained by 20 mxing, for exanple,
0.5 part by weight of tetranornal butyl ammoni um brom de, as a phase
transfer catalyst, with 1 part by weight of a-hydroxynethylstyrene and 10
parts by weight of allyl brom de, and reacting the mxture for 50 hours or
nore at a constant tenperature in 25 basicity. Fromthe resulting product,

al Iyl oxynet hyl styrene nmononey i s isolated._and purified. Then, a )
;Nedetenﬁn&é%ﬂ&kﬁ?géF94k9%*ga%ﬂ¥i?ii¥&ﬁ ERELFHE e BERaMedubF t he
above met hod,q,And, y L; Lon initiator such as
2,2'-azobisﬁg%%utyrgn?ﬁbiggﬁgﬁﬂ%%%éne hydr operoxi de are mixed into a

pol yneri zati on tube.riidig, t 4bprictier@Ahntd Amodh@iFPSpAGr e of nitrogen, or
after a freeze-punp-thaw cycle is repeated several tines for a

pr edet er ni npthemyiballhdoxyuled liysl stared e mofomasuubt aliRid biyhenseassiren

m xture is allowed to stand for several hours at a predeterm ned

t enper atyr eMedhad r yandt appofisrepheabaonTHeni tiator0 suedrta®n ni xture is

Al b of 2 e THEQELs Lanbr AR Ly iiLe O SR NYAEORESRR AR #BRcd

tetranor mal Pyt AR, UM DL PRER 24t on 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 obtéihed.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



but not limted to, tetranornal butyl ammoni um chl oride, 1s

t et ranor mal but yl anmoni um hydr ogensul fate, crown ether + KCl, and crown
ether + KBr. Exanples of the polynerization initiator are, but not limted
to, azo conpounds, other than the above-nentioned :
2,2' -azobisisobutyronitrile, such as 20 2,2'-azobis-2-nethyl butyronitrile,

.. 2,2' -azobis-2-nmethylval eronitrile, 2,2 -azobis-2,3-dinethylbutyronitrile,
2,2' -azobi s-2-net hyl hexanenitrile, 2,2'-azobis-2,4-dinmethylvaleronitrile,

25 2,2'-azohis-2,3, 3-trinmethyl butyronitrile,
2,2'-azobi§i§¥i?ﬁymﬁ59iﬁﬁe ngp,onomerd%talnedbytheabovemethod,
2,2' -azobi sy 23 CcycC ; b oni tri.l.e.

2,2'-azobi?é§c%cb§% n y%ﬁéﬁ#gﬁihﬁé;aééfZSpg?oﬁ%pZ-benzylpromtnﬂtrile
2, 2" - azobi 9 2 (4apbbh At PreAitird |&r cumene hydroperoxide are
2,2' -azobi s-2-cycl obutyl propionitrile, s _

2, 2' - azobi swizeeg cinhexsl podgmerizateéon tube. The tube is sealed in
2,2'-azobis-2-é4-ch|orobenzy] propionitrile,

2, 2" - azdbi fpatmpyPherRelylitregeni.tofpfter a freeze-pump-thawcycle
2,2' -azobi s-2-i sopr | -3-nmethyl val eronitrile, . ]

2. 2 - azobi 45 FLREALHH. 5 VE#BBSnitaY (% Prefletermined time, the

1,1 - azobi §i5&YEL 0883 i 14 Cvachul . 239U, 654 CLOQUL ARG Ikt re
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 s- 2- car bonet hoxypropionitrile, and

2,2' -azobi s- 2- car boet hoxypropionitrile; and peroxides, other than the

af orenmenti oned cunene hydroperoxide, such is as nethyl ethyl ketone

per oxi de, cycl ohexanone peroxide, bis-(1-oxycyclohexyl) peroxide, acetyl
per oxi de, capryl peroxide, |auroyl peroxide, stearoyl peroxide, benzoyl
‘per oxi de, p,p' -dichloro-benzoyl peroxide, (2,4,2',4" -tetrachl oro)-benzoyl
peroxi de, di-t-butyl 20 peroxide, di-t-anyl peroxide, t-butyl-cunyl
peroxi de, dicunyl peroxide, 2,5-dinethyl-2, 5-di(t-butyl peroxide)-hexane,
t-butyl hydf oper 8%i0Hs.s 12 HeVEheRE N T bpRieRildE i 12

5-di met hyl -2, 5; di_hydr.o I de- .hexang. t:butyl peraaetate, t-butyl
perisobutyr%tg,’?g%&pﬁﬁ§%€%%%Fg%ﬁﬁqgifn%ﬁBﬁﬁér perbenzoate, di-t-buty

per pht hal atg, 52, 3digyet hyl (2. —QFQ&QM{ z .1 L-butyl pernal eate,
I - propyl perbarb%%gte, 10 f-bﬁ%y peroi@f%?%¥éggﬁ%§érfb%%fe, and succinic

acid perox:de’ -Frevdes recoblopaltZiapr@pibah tifia d her nopl astic

al I yl oxynet hyl styrene-based resin can be controlled 5 according to the type
and t hesanolin ‘ efizatdig+ Drcpélohexygpyopionatirdde nitiator, and further
the polynerization. tenperature or the polynerization time. To retain the
pr edet er ni ned? gr 8§ 1t 4 oFhpomabqgyl ipgopdenitkhbelity as a

thermopl asty ¢, regh iy, 1S, 4601,6%- Y nethylvaleronitrile,
2,2'-azobis-2-isopropyl-3-methylvaleronitriie,
2,2'-azobis-2-isobutyl-4-methylvaleronitrile,

) 10 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

15 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

) 20 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,

25 t-butyl perpivalate; t-butyl perbenzoate, di-t-butyl
perphthalate, 2,S-diméthyl(2,5—benzoylperoxy)—hexane,

t-butyl permaleate, i-propyl percarbonate,

io



10 cyclization of the resulting thernoplastic phenylallyloxynethylstyrene
resin needs to be 90% or higher, nore desirably 99% or higher, while the
degree of cyclization of the resulting thernoplastic allyloxynethylstyrene
resin needs to be 80% or higher, nore desirably 88% or higher. 15 The
degree of cyclization is determned by the ratio between the absorption
‘intensity of phenyl protons and the absorption intensity of pendant

ol efins of each polymer that are obtained by NVR (nucl ear magnetic
resonance)  neasurement. 20 If the degree of cyclization of the

t her nopl ast ¥ cPUBVLPES Rt hyPEPPYdn&aiheratesi And uneirhrsagddns t hat
many pendaq% §$etin structural noieties, which have not been cyclized, are
present in i ?éggating units of the polyner. As a result, there will be

a decrease in the 2 goRBGU | gLy 38d Hiapl FOESL R Wik MdPaLFES! I on

point (Tg) and heat stability as a thernoplastic resin. ua t he

dr awbacks cmpuylbhgmettmﬁzlmgﬁﬁ@héaibaﬂe@tf@@ﬂhhca&h&fémd:oﬁtﬂblhbw, shape
“stability and predeterm ned surface accuracy as an injection nol ded
articl esf aidceoringbta nd: Thpeghads thearsmewnh pdi addifg)ai ofiethe
thermoplastic s allyloxynethyl styrene-based resin is obtained by

t her romechd&fPEAreBAZRFSAD Epddiakory and, fnrthers thenpPrd ymer g atidony

(DSC) . Wtq:%ergg{lr%x%@lteheTﬁoh.grmrég:aiszue{i%jon 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



within the tenperature range of -50C to 300C at a heating rate of 5C/ m n.
10 The glass transition point (Tg) of the thernoplastic

-al I yl oxynet hyl styrene-based resin varies with the nolecular weight or the

degree of cyclization, and Tg is 100C or higher at a degree of cyclization
of 80% or higher. Specifically, the thernoplastic 15

“phenyl al | yl oxynet hyl styrene resin controlled with a degree of cyclization

of 90% or higher, has 180C < Tg < 270C, preferably 200C < Tg < 270C. The

t hernopl astic all Io%rret hyl styrene resin controlled with a &ggree of
cycli zat i offorengihor theymeal fhabFdidy 1othaRe AtgRL1IE0 20dol ded

icle, which.i bt.ai ned. by_i nj ' | di he . I '
el o | R E RSP Y gh Bk SRy e St J6 IR ALl
al 'yl oxymethyl stypepe nesid pht pkhgnd@ss transition point within this

range can retain sufficient nechanical strength, heat stability, shape
stability and 25 prrdefleigs fednsurfianepasatrany) ofthereheeuioplaet gbt (M)
of the thernoplastic allyloxynethylstyrene-based resin is preferably 1,500
to 12 30, GOOLyhorymertdfweksiyyegeobases 25900, isveb agimed pb¥f er abl y 3, 000
to 20,000. The heat stability of_ the thernoplastic ) A

al | yl oxynettHyeEnonesdaisel s by §4s gbT¥Rh aEd bl fsrenddily SEAMREREC

anal ysi s (L(?tloggrrnettrflys (([‘_l’%tce)r.m 'ﬂﬁtt'ho'fisc, for example, Tg is measured

within the temperatui:e range of -50°C to 300°C at a heating

rate of 5°C/min.

e

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



a thernogravinetric analyzer ("TG DTA220", Seiko Instrunments Inc., Japan)
I's used, and the tenperature at which a weight |oss of 0.5% occurs under
-heat, is determned as a thernmal deconposition point under the conditions
of to a sanple anbunt of 5 ng 0. 5, an N2 flowrate of 200 M/mn, a
measurenent tenperature of 30 to 600C, and a.heating tenperature of

10C/ mn. The thermal deconposition point of the thernoplastic

al I yl oxynet hyl styrene-based resin also is varies with the aforenentioned
degree of cyclization,etc. , and is preferably 350C or higher.

Speci fi cal |§9,9ﬁ9, mesterapraserabdiverd/] (09 yEex ¢dstdfil st§YeReMOEE n

controlled with a ree of cycli,zation of 90% or higher, has the thernal
deconposi t iBﬁegﬁirﬁ‘?) %ﬁ(&po Ohizéﬁwé)rq&QO The thernopl astic

al Iyl oxymet hyl styre resi ?@é . i t f i zation of 88%
or higher, has the ?ﬁgr rr%lapE ecol?r%!cl)gfe' ic())\r? p{g}%tg@giﬁgggaﬁyﬁ#gher. Even in
hi gh- t enper a1 Y8 oiBife 8l £+ fEhBd HdH 81 881 AvHE b teffiAb@OLAE i on of the
| ow nol ecul ar Wwei ght conponents 25 inferior in heat stability does not
occur. Gonsthaenblgravimetieiecsahpasar(Tg) seveorlthmis detetsminatbisaver al
tens of mcronmeters are produced on the surface of the injection 13

nol ded pr odacthegpriogaseime brirn an@kyzeent "SG/PIAL2QceuP8é¥O The noisture

content of irqgtjgrﬁrenren s!a![sr{éc 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 350‘;C or highér. 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.
) 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



al I yl oxynet hyl styrene-based resin is determned by Karl 5 Fischer analysis
or thermal desorption nmass spectronetry (TDS). Wth TDS, for exanple, the

- noi sture content can be determ ned by measuring H20 gas (M Z = 18), which
is. generated during resin nelt at 30Cto 400C in a vacuum at a heating
rate of 5C/ mn, by a quadruple nmass 10 spectroneter. The npisture content
of the thernoplastic allyloxynethylstyrene-based 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 as
a cyclic pleeidedl pypdrgist Wirsehr ena stetrinr suidd alieyt| sarface

al | yl oxynet hyl styrene structure, are polynerized in the .resin. These
features r &HHYTAYt ow hygroscopicity, which is reflected in the noisture
content. A noisturen,C : of %, or, o t al by the

‘t hernopl astic phe%ﬁ%%??’%ﬁ%ﬁ h?/c?rsl?%f{ogngér 2@?‘?\ gﬁﬁgﬁhoréﬁt%ée€%pl astic

al | yl oxymetd iyl #1 % 6Me thSidt VA¥hBI LA sHd Ud i€, i3 ferdiminéddbphxairaal
properties controlTed t0 achi eve the aforenenti oned degree of cyclization
and t hepnalFiZcliet capatiysien ore hermatal ededsrptiesuassa spicedometivyl e

obt ai ned by injection nolding can be a product with high environnmental
‘reliability B th dhbs BBSnodshol egpeple .14handngéstadsoGenanti cAn

noi sture aqignytion,_for

xanpl e, . . .
etermined %Y r’{'}l)easurz.ng 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



in environmental stability tests allowing the nolded article to stand
under high tenperature, high humdity conditions, or which shows no
defects on the surface of 5 the nolded article in condensation formation
tests involving transfer fromhigh tenperature, high humdity conditions
to low tenperature, low humdity conditions. The thernoplastic

~allyl oxynmet hyl styrene-based resin of the present invention can be nol ded by
a well-known to nolding nethod, such as injection nolding, extrusion,
inflation nmolding, blow nolding, injection blow nolding, press nDIdlng,
rotati onal GRARN®S, a%%@wﬁ@efdowamgmov&@mmﬁ apsiaiipgionel fongxamsle,

| di | end the th | ast 15
T1 Y1 onymati |ty EBPGnta | SERR1gA ttyﬁetepf?éé“é%a S Toae mpRgerol | owi ng
substancesifpy'éfélggo Q%ﬁﬁiggn&g&h gﬁ%g pr t|esOVHQ??ﬁhﬁ8&H%%!%?l

properties Such as mol d 1ty, char

CharaCte“fﬂdﬂﬁhtﬂﬁﬁbanb&mwhiéﬁeﬁﬁbﬂs'Hd”ﬂé?é&%& oh R BSESEANEE:
adhesi on of a 20 coating agent, weather resistance, humdity resistance,

-1'i ght béockihey mebdedt aes,idle einetandantyat toaeformest sdantestsur f ace
har dness, thernal expan5|b|I|ty, and elasticity: antioxidants such as’

phenol i c oARYhbsbhGr GFapafar dorpBuhdeh GEmnavt@t@Festﬁbﬁﬂi2Hﬁ31@ytﬁ 25 as
prstputre T I SN SRR I R
phthal ates; additiv@gg, SRR MfSric 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
{l) 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



15 pigments, flame retardants and slip agents; fine particulate fillers
such as silica, alumna, talc, alumnum hydroxide, carbon, anorphous
-carbon, graphite, and calcium carbonate; and fibrous fillers such as gl ass
fi ber, carbon 5 fiber, boron fiber, silicon carbide fiber, asbestos fi ber,
potassiumtitanate crystal fine fiber, quartz fiber, netallic fiber,
carbon fibril, polyam de fiber, polyester fiber, fluoroplastics fiber,
cotton fiber, cellulose fiber, and silicon fiber. 10 O her resins can be
m xed unl ess the objects of the present invention are inpaired. For
exanpl e, ridt8BLA&Te- okatae popferdants rardnslipolagenv®naféneesi ns, and

pol ynmet hyl nethacryl ate_resins can_be m xed. The thernoplastic )
511 Y1 oxy e PO SEE ARG 54 LA e TESPERIAT Si Likia pRLUBNE mbBICH GHLFDLOUE Ul as

. | Rrtpiidder B
o erl's S g lroRit) arbbalt AfoYBHHd SarBod | GEADRAAE Hildda BUTRH] X €

el ectroni c 6QPBORANES, ablChiBs o F§ah odiSktich haf §1ABL PRbEIrSKeartagnet i c
di sks, hard disks, optical 20 cards, and el ectrophot ographic

phot ocosduct bber ,dpbioal £ibenpmehi sonsembhbiadeapibernl, dshesspsefipbass
| enses, prisns, optical mrrors, optical fibers, beamsplitters, liquid
crystal di spephgsgdvwmdiipratat exysitigghtEyuedEdyedt atgdartpolfabesat i on

e Pt gLl lerenspell | Mn Gl ehbl Ty, 221y ad'd{ds OBl fhster! | M
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



light diffusion plates, back lights for liquid crystal, and pipe materials
for fluorescent tubes; equipnents for 16 nedical care, for exanple,
-containers for liquid or solid pharmaceuticals, such as chemcal |iquid
containers, vials, anpules, pre-filled syringes, infusion bags, containers
for solid drugs, containers for eye drops, containers for 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

i nst r unent Beddsi k slanes thum@iamplen genbadpess fog ﬂ&&i%%g &y s@ldisks, f

| asks, test. tubes cegtri ugati%@tub '

S, .coptact |ens _cases, infusi.on tubes,
pi pi ng, j oPREIMAGRMLIGAYEs S ‘%ﬁéﬁ??é?ﬁ&%ﬁ%ﬁh@?qgiﬁ%%%r%eﬁﬁ 184 ate,
artificial t,. NOn-Le I ; ak t.igf J Ci h : their
conponent s;anlgg{ullepsn'egﬁgéf %rﬁigre\ges}é?islnréagg ! 1%hgﬁi(§&m%nt?§§%6n%gﬁgﬁﬁg%uch as
waf er carripgss goharld gdivde , GUt#iBersnfsrnayboardpsk subhdarialersdort ers,
liquid crystal substrate carriers, magnetic disk carriers, IC trays, IC
carri ers t apestrsepanedion, fand presht Pheosght pakkages poog tfaginens edpur e
wat er, pipes, tubes, valves, 20 flowreters, filters, punps, sanpl.ing

.

cont ai ner s SamEsies , SuGkt aF AP 1Rd GHHA1BAES FAF PLEGKe X @PAPRATALTS
~electrical ,wre coati eri.als onmponents for. OA ui . ch as
eIectronic§?§§ﬁﬂ%P?ﬁ£§£€%?8ﬁf?ﬁ@ilngtgbes'andsamﬁ%éégﬁ%g&hé%é'

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



F

printers, and general insulators for gauges, radars, 25 antennas, and
l umnary | anp shades; electric conponents such as printed boards, flexible

‘printed boards, nultilayer printed boards, and high frequency circuit

boards; base 17 { materials for conductive filns; encapsul ation materials
for transistor, I1C, LSI, LED, light diffusion plate, and LED having | enses
integrally shaped; sealing materials for electrical conmponents such as
notors, capacitors, switches s and sensors; housing materials for

tel evisions, videos, video caneras, and caneras; and buil ding conponents,
such as sebhagerpadisndonmerepduckd visi giiddus pi preapaalia tdae mageriadesri al s,

oo cove hal, TRbgelale SO LTS LoT bR M3 AP BT T
ol o 19, Lot ool B BEan St UICEESh o0 RIS TR |

exanp varil ous chang€s an I'cations

~can be mades1bytihesa éBan'cﬁ‘fédiﬂ; Ehereat Mb b8, [ S6Pr6ref, sherbRvention.

Exanple 1 (Synthesis of phenylallyl oxymethylstyrene nononmer) 20 First of
al |, a-Bydrangnmsehglostsy:r dreushagpmatarcchl byf dhetadthdd idirss] ogsedebs ,L. F.
Hatch and T.L. Patton, J. :

video cameras, and cameras; and building components, such

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}.
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Am Chem Soc., 27, 2705 (1954) (incorporated herein by reference). Then,
a portion of this conpound was used to prepare a-brononethyl styrene in
accordance with a 25 conventional brom nation nethod such as one di scl osed
by J. Villierras and M Ranbaud, Synthesis, 924 (1982) (i ncorporated
herein by reference). 18 a-Brononethylstyrene (193 g, 1 nol), 262 g (2
noll) of a hydroxynethylstyrene, 1,000 m of dichloronethane, and 15 g of
t et ranor mal but yl 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 of water was added -
dropwi se. Wth vi gorBtuememetivis tyreng; Hﬂﬁeﬁmdsmpédct%§2fﬁ)r(25'0031§drs at

40C, d the th, di
b ohl oot g e E e SV e, ool i S5 i ST P8 Ehenem
distillati CHh@HS“gogia"tfét]@al%meﬁmﬁﬂﬂhMSni% &I@mm@%\«%eﬁmﬁwe the

resulting product” was a mxture, it was purified by colum chromatography
usi ng a hexmanerlth ainl ot afet, haneocdliteivn odhgrneby phenyhdly) oxFneblyust yrene
nononer was obtained. is Exanple 2 (Synthesis of

phenyl abl ylhydmex hgesinr én@OOpmJymﬂﬁ M@tqheWpBeﬂsildad ﬁlﬁxgwésayl sWyktane
nmononer (100, ntg obtained in Exa 1, and 0.006 mol of the

pol yner i zat\IFHPTPNS t FEiET D t%‘%o‘ﬂ?%‘ﬂ%’&lﬁjt"‘ﬁ%n??ﬁpltgd( AﬁCB‘N)59ve‘P%‘1€ﬁar ged

20 into a %y ei(o‘%),l gf?él %ﬁtel Or?:heUba?quegtr}% %%gsngrévégt Iw(.%tnsl{el,J with
dichloromethane. Dichloromethane was removed, and the
residue was subjected to vacuum distillation at 140°C and

g ) 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) were charged
) 20 intoa Pyréx polymerization tube. The polymerization tube
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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was seal ed under a nitrogen atnosphere, or after a freeze-punp-thaw cycle
was perfornmed 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
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 nmethanol as a precipitant to give a polynmer as a
whi te powder. The precipitated p r was collected by filtration through
a glass fi ppérymwaaﬁépwﬁybﬁe%fﬁédlcg andhere thei geackdordmisdyes 48

hours or nobre in a v n1 dryin nent {o )

phenytalF &a/f?é’f]h‘iﬂ &g& @etéfﬂ’@ﬂeg %z%hpﬁgaf’&et?aﬂ%e%f\ﬁéé’ﬁ“%%ef
absor ption W eny. r 939{ o]
pelndant oliin@ﬁé%t%ct% Ma &%@;&?}cgﬁ Hi}l %;ﬂ%%’ Er)E¢='}1és3 %ﬂ%\é/gd t
polyner, eYteatGlort Y8l argves tdPe MéX 18§80 I kA rbh@yrdip) N
(Tg) determ ned by DSé'anaIyS|s mg% 2300 and the the?na deconp05|t|on
poi nt det epmichddhebyesi@umatasidrived 3H0A 8 Muweoy esr mddS: analay viescwhwwed

the noisture content of this polynmer to be 0.008% The nunber 15 average
nol ecul ar REVGHI (RELLRESTTY mcﬂlmapbpéﬂql%lmgtwlstyrene

phenyl al | YL Qa1 2 Y508a B! YI AdefBoBYiiddn WHPRBYLIpH i PO Y™™

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
0.00GImXLofcumenehydroperokide(CH?)asfapolymerization
initiator were charged into the polymerization tube, and
thepolymerizatioﬁtemperatureandthe;xﬂymerizationtime
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)

20



) 20 obtained in the same manner as in Exanple 2, except that 100 m of
t he phenyl al | yl oxynet hyl styrene nononer, and 0.006nol of cunene

hydr operoxi de (CHP) as a polynerization initiator were charged into the
pol ymeri zation tube, and the polynerization tenperature and the

pol ynerization time 25 were set at 120C and 24 hours, respectively. The
degree of cyclization determned by the H NVR spectrum of the resulting
pol ymer was 96% The glass transition point (Tg) 20 determ ned by DSC
anal ysis was 250C, and the thernal deconp03|t|on poi nt determ ned by TG
anal ysi s widet380G.nedbbyoP&C arRslyadly sias shoplkd, taednbhst d:rh;emlent of
this A polyner to be 0.008% The nunber avera nol ecul ar wei ght (vn)
was 18, 100 eB@EFﬁﬂ%lﬁl?ByHPH&?l §%eﬁﬂéﬁ?ldaple&'§x?ﬁ'@tW%$y‘1’%ﬁe3 Boq:ymar 3)

Phenyl al |'y I S s ner as
I Branpl QPRI i BB RE TN sl ol AL OLORY con b RB P RtEe
nononer, ape1ythd¥¢dJdBk, @fOGB@neTMhQB@félXh@%ﬂa@ﬂ%o@%&m@fw&fgﬂ@t i on
initiator were charged into the pol ynerization tube, and the

pol ynmers za{ Mo} tweengpel 8t @06 .and t he pol ynerization tinme 15 were set at 140C
and 9 hours. The degree of cyclization determ ned by the H NVR spectrum of
the resulting polymer was 99% The glass transition point (Tg) determ ned

by Example 4 (Synthesis of phenylallyloxymethylstyrene
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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DSC anal ysis was 265C, and the thermal deconposition point determ ned byTG
anal ysis was 400C. Moreover, TDS analysis 20 showed the noi sture content of
this polynmer to be 0.008% The nunber average nol ecul ar wei ght (M) was
12,700. Exanple 5 (Synthesis of allyloxymethylstyrene nononer) Allyl
bromde (233 g, 1.9 nols), 26 g (0.2 nol) 25 of a-hydroxynethyl styrene,
1,000 M of dichloronmethane, and 3.4 g (0.01 nol) of
t et ranor mal but yl anmoni um brom de were m xed with an aqueous sodi um
- hydroxi de solution 21 prepared by dissolving_ 39 g of sodjum-hydroxide in

290 m  of PhEP&Ted Ry Riqsptviay ﬁ@aﬂeﬂfu%g@im%“ehyﬁd?@ﬂ#e 5’6¥ Hotht 6 at
50C. After cti e e nj yﬁge
separ at ed, Og%fﬁg 'aq%]g%u&'sﬂgﬁggé &/é% ﬁggig rdg‘énltqgégvmr ?ﬁigg hfe(rd\T:Q“’kltﬂZ%, e
et her phasg;anrd-ophe ' re m , ' r pi.gh ver
magnesi um gEI P g’t Ee:.' $Eg%§legﬁ%%2%§gﬁa\ﬁgoﬁle'mﬁ\;}g% %9*3% Pg{gr |zg%?é gir}g ttﬁ%n t he
et her = wasorgamvied flyaske sihelrkaldepardbed: eandue hasagubpast pthagieo weacuum
distillation at 54C and 0.2 nmmHg to give 24 g io of product B. Since the
resul tisng prégecttedwiiibretherppulfhenesthete her plweisid addishe onganic
chr omat ogr aphy usi n% .a cycl ohexane/.chl or of or m el uent, wher eb)é
al | yl oxynePR#FE&YFERS BRGSO SRt 9 O VISH goR &5 Y W) FUHES e of
al Iyl oxyne I : 0 hy y. A 100
w1y obt ar g Fh¥EERaRomEE ooy ey Bt HEPRE BN p i RS, D ¥EHed

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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initiator 2,2'-azobisisobutyronitrile (AIBN) were charged into a Pyrex

pol yneri zati on tube. The polynerization tube 20 was seal ed under .a
nitrogen atnosphere, or after a freeze-punp-thaw cycle was perforned three
“tinmes, i.e., for 30 mnutes, for 40 m nutes and for 50 m nutes, and the
tube was sealed in a vacuum Then, the reaction mxture was allowed to
stand for 24 hours at 60C in a 25 tenperature-controlled bath to carry out
pol ynmeri zation. The polynerization was stopped by quenching the

pol yneri zation tube w.th ice. Then the reaction mxture, 22 was poured into
methanol ~aded BPUCES LRAE FE RS L agonyeoCLRY LN eSS b b0 TEeT

preci pitat .50l a 1t elg Lough | Ll Ler..
Met hanol vvgg fag%n%\%% %g;r?ﬁ'henlﬁfeési%eeéj\'/gis'{:gﬁegdpborym ﬁ\gausgslaszc?l%%{aé in a
vacuum 5 dbyi 701 egHitREREhEeugh\egahky PXyEEENY | BbYhel PR Y Mndved Based
on the ratio between the absorption intensity of phenyl protons and the
absor pt i onanmt ¢hsi ryesifdypendentdmied fos, 48 dedecs eolr hyotdeint AMRcwanat r um
of the resulting polymer, the degree of cyclization was 88% The gl ass

t ransi t$ on Wy iRT SAUIRICREL e G adyl Dsex gmathyils tggene @ lymart he
thermal degonpositi.on point .determ ned by TG gnal ysis was. , 350C.. Moreover,
TDS anal yo PORBHRd R o PG £ SB A RS HE Bt & ST (L OB ORERLR0.  The
number  avepags Jmt il ¥Fhe Wb 98EpEYn Yat eh#PPy &P 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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Exanple 7 (Synthesis of allyl oxynmethyl styrene polynmer 2)
Al | yl oxynet hyl styrene polyner 2 was obtained in the sanme manner as in
Exanpl e 6, except that 100 ml of the allyl oxynethylstyrene nononer, and

-0.006 nol of cunmene 20 hydroperoxide (CHP) as a polynerization initiator

were charged into the polynerization tube, and the polynerization
tenperature and the polynerization tinme were set at 120C and 24 hours. The
degree of cyclization determ ned by the H NVR spectrum of the resulting

I 25 96%. Th | t iti int (Tq) det ' b SC
el yai s waOHSIE, b P FECEREr R LatoRS0S S ROROTHRE ot ) FiAS by To

| ysi 7 [ . t,h i st _ tent of
thi's” pol ynaid S ySBECRErad B lRENT oY, wrd AR ST FLO08 i) s

3,000. Conparative Exanple 1 5 Conmercially avail abl e thernopl astic

nor bor nene- based resin ("ZEON EX280", Zeon Corporation, Japan) was used as
resin, and(ongarsedvenEsdenmsbeel nanner as above. The glass transition
point (Tg) determined by DSC analysis was 135C, and the thernmal
deconpo$i ti on poi ntCamnegecapkilyed vyl fabdaalthsmuepkbastdc . Mreover, TDS

anal ysis showed the isture content of -this po r to be 0.010%
CbnparatiVQQEQQEW%DQHE&ﬁﬁécﬁ%§+? &vgﬁpgbﬁ§%éhiy ?38¢ FETPY _ @%%rbonate

resin ("Panjils, PPR0Ysed Hy NSHFMd Bvaluated 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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LTD. ,
above.

~125C, and t he t her nal
"320C. Mbreover,
be 0. 15%

4, Exanples 6 and 7,

to

1.

JAPAN) was used as resin,

and evaluated in the sane manner
The glass transition point (Tg) determ ned by DSC anal ysis was
poi nt determ ned by TG anal ysis was
TDS 20 anal ysis showed the noi sture content of this polyner
[Evaluation of characteristics] The results of Exanples 2 to
25 and Conparative Exanples 1 to 2 are shown in Table
Tabl e 1 Synthesis Conditions and Physi cal

ek

deconposi tion

PTi

a

Properties of 24

S

PTe DC Tg TDP MC of PI

%9 90 220 360 0.008 Ex.3 CHP

(n (& () TS

15

20

The thermoplastic phenylallyloxymethylstyrene

0.06 24 120 96 25$ 38D (Ma@RintEx. ATCHP PTO2| 9DX40| 9926 40D 0. Q8 [Ex. 6
Al BN 0.06 (24 60 88 110 3%F G106 (E)( / 0. ()@)2 L D6 -1q0| 3§ )0. 006
CEx.1- 4 - - - 135 34( OLﬂ}O C. Ex. (GHG 155%32)q0£§5) Pl : _
Pol yrer i zatgornHnirtiator—PT I"“.*r Z%L:G b' ret5 fge g"g'by“ﬁa..zo%%. on
Terrperaturyx'&:: ! of? fqg" zé\‘rf’i "2 -0
Ex.3 HP 0.06 24 120 96 250 380 [ 0.008
Ex.4 CHP 0.02 9 1490 99 265 400 |0.008
Ex.6 AIBN | 0.06 24 60 88 110 350 | 0.006
Ex.7 CHP 0.06 24 120 96 100 370 {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
10

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 Examples 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



Tg: G ass Transition Point TDP: Thermal Deconposition Point M Misture
Content 10 The thernopl astic phenyl al | yl 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 hi gher and a hi gh thernal
deconposition point of 360C or higher, in conparison with the comercially
avai |l abl e thernoplastic resins of Conparative Exanples 1 to 2. Conpared
with conventional thernoplastic injection nolding resins, therefore, the

resins of CABAFAIQAE . 28UFRY Rt PoMOdSH HE TP HB AT GRBET Hi e 191 47 9yC
nol ding 25..c Ltion syc S Lng resin.t grature. 350C, _ or
hi gher andgjé ?%%‘%Jgr%%?ag upléﬁé% aﬁ%ﬁégﬁ?%ﬁr&e?nf, gth ¢Toﬁgjai ﬁ&%il(?ﬂ“cﬁ t?%ns,
for exanplgolliahd nieedienon® difitr edinpileoldnd Bi{é6t eonWndh qiatyced
residual stress, mnimal 5 surface roughness and few waves can be

obt ai ned. Thnsequehikyd atbiclesutithgahiced madidied stmeexcelilndmalin

shape stability and surface accuracy even when allowed to stand at high
t enper & ur 88TtEPq HOBIhEPSKarfNd t HewWt Havesh| @ | ke1ebdaifiasky et hyl styrene
resins of Examplesdel?, RSN i nt b 16 S80I SN 20208 Ji e Y

' in shape stability and surface accuracy even when allowed

to stand at high temperatures. _
On the other hand, the thermoplastic

0 10 allyloxymethylstyrene resins of Examples 6 to 7 acgording
to the present invention are highly heat resistant
thermoplastic resinshaving, 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 ﬁnder 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
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t hernopl astic resins having, as material properties, a high thernal
deconposi tion point of 350C or higher, although they have a | ow gl ass
“transition point of 100-110C, in 15 conparison with the conmercially
‘avai | abl e thernoplastic resins of Conparative Exanples 1 to 2. Conpared
wi th conventional thernoplastic injection nolding resins, therefore,
these resins of the present invention can be nolded under high fluidity
i njection nolding conditions, 20 such as a nolding resin tenperature of

340C hi | di |11 , for . le, . f i nj ect nmol di ng.

Thus. ol aeh LT GRAY GROLE Y PRBe rae 15 SR che R mGH A BERS |
h t Al ot t) | ded

art il os arn iaaERy I AR 2o 0hs, PR ALY 2 A s oen

when al | owad adeosdand &b Rirgh prapendt YikfenFibhharendin ihe) i er nopl astic
26 phenyl al | yl oxymet-hyl styrene resins and the thernoplastic

al | yl oxymebingmiscepicr reisinsof d&xacphmparzd ovithndhe toommenactaldiyng to
the present invention are mnimlly hygroscopic resins, as conpared with

the contrer &Vailaklethemprplasiipgresine efstomporatdmsatmanpl&sahpl es 1
L0 Zyen ol B2 RS ¥BRUELAE, L L Pl ML, W2SERG, Shave
even when ahlywesh Ts?xa'ifé"%aﬁ{gegicﬂfb tt%ﬁB%&h‘i&F& 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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10 According to the allyl oxymethyl styrene-based resins of the present

i nvention, there can be provided thernoplastic resins which have a
‘three-di mensional stereochem cal rigid structure, and thus retain a high
‘glass transition point (high Tg) closely related to nechanical 15 strength
.characteristics, and high thermal stability (high thernmal deconposition
tenperature) permtting high flow nolding, and further possess |ow
hygroscopicity neaning mninmal swelling, deformation or deterioration due
to nmoisture absor Si.nce the thernnglastic

al | yl oxynmetdfRa% L1 ﬂegﬁﬁg'eﬁgﬁeéFlﬁ?rﬂ?l?%elBr% EnPropfedn@sReehdnl 80fi ghl y

|
Guant 11 es Hod S Fon Rt POt enBhbERe. LS M HERdeh A B8 kg o5
The pr esemcd'\fé&_erﬁll?nsﬂ%ﬁ @%ﬁé@écéhaeﬁ{ddﬁ%ﬁionw bl rfeéslp.@%:l_{:ﬂlhhe

preferred enbodi nents, and it wll now be clear that changes and
nndlflcatlmMErmwu@esp&daﬂMdﬁKmme hveenaiémng fromthe invention in its
broader aspects, and it is our intention, therefore, in the appended
clains to cover all such changes and nDdlflcatlons as fall -within the
true spirit of the invention. 28 Clainms: 1. A thernoplastic resin
conprising structural units of the followng fornmulas (1)
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and (Il1): OROR J__ /| ~CHZ CHZCH2 OMON (1) (Il) as repeating units,
whi ch is obtained by polynerizing a nononer having a structure of the
following formula (I11): RQ H2C=CQ / CCH2 H2C-OC (Il11) 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 tinme. 2. The thernoplastic resin according to claim1, wherein Ris
phenyl . 3. The thernoplastic resin according to claiml1l, wherein Ris

hydr ogen.CR#ng. The thernoplastic resin according to claim2 which has a
degree of cyclization of 90% or higher. 5. The thernoplastic resin
according to claim3 which has a degree of cyclization of 80% or higher.

6. The thernopl

transitiof té‘&%%’i”;??}?%"d Rt CHmEtISfo SR AT ERTOIBN BIASBSY) 7 The
thernnpld@ﬂ Di esin accordlng to claim3. mhlch has a glass transition

B 8

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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tenperature (Tg) of 100C or higher, but |ower than 125C. 8. The

t hernopl astic resin according to any one of clains 1 to 3 which has a

t hermal deconposition point of 350C or higher. 9. The thernoplastic resin
according to any one of clainms 1 to 3 which has a npisture content of |ess
than 0.01% 10. A nmethod for producing a thernoplastic resin conprising
structural units of the following fornmulas (1) and (Il1): ORIl / R ~CH2 H2
CHZ OMLOJ n (1) (Il) 30 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 and n are not 0 at the same tine,
said nethod conprising polynerizing a nononer having a structure of the
followwng fornula (111): R H2CQ /C.CHR HGCGOCH2 (I11) wherein R
representd a hyhgriberaipriastiaiasin acoprgdinade staim R Whidupas a dagragafreystization of e

DI SCLOSURE hi 'LHERIV[PLASTI C ALLYLOXYMETHYLSTYRENE- BASED RESI N
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):

0 )
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A thernoplastic allyloxynmethyl styrene-based resin conprising structural
units of the following formulas (1) s and (I1): RR tH2 CH2 CH2Z O mOn
(1) (I'l') as repeating units, wherein R represents a hydrogen atom 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 10 the sane tine. 32

as repeating units, 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, ‘

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

(1)

wherein R represents a hydrogen atom or a hydrocarbon group.
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