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A THERMO..Rt·ASTIC l\ESIN C0MP0$;ITIQN 

BACKGROUNP OJ: .... THE INYENTION . 

Field of. The Invention 

The present ·invention relates ·to·. a· .thermoplastic resin 

composition· which comprises a polyphenylene ether and a·· non-

crystalline thermoplastic resin,·havinq improved properties in 

proces.s stability· and in heat· ·stability.· on . practically. usinq. 

Description· of Related ·Art : ... ·.· .. 

:~.1: ·A/poiyphenylene '·et~er :.resin~ .. is,·-a··';.t·hermopl'astic res-in · 

. . . . h . . h. h . 1 superior"-in::various-c arc:icteristics:,:·suc .: .. a·s-.. mec. anica 

properties,.heat resistanqe .. and-dimensional stability. 

However,· it is apt to undergo. oolorat-ion and deteriorations . 

. such as cross-linking when· molded at high .. temperatures. 

Especially~ in the .presence of ,oxygen,- ·it underqoes-.s~rious.'- . 

deterioration due to .the heat to ·cause gelation--, .inc:i;easing in. 

molecular weight or sometimes produce black ·specks. · 

Furthermore, polyphenylene ether resin readily undergoe$ 

discoloration with light. -

In order·· to offset these defects of the resin, it has 

been·proposed to add various additives. For example, 

phosphorus additives are proposed.in Japanese Patent Kokoku 

' No. 44-29751 and phenolic additives are proposed in Japanese 

Patent Kokoku No. 46-24782. 

-----



as use of various stabili.zers c;ontainin.g· steric hindran~e type . 

amines Or containing st:eric hindrance type amines and ··phenolic 

additives. have beerr ~de··mainly ·for inhibition. of the. 

discoloration with light as· disclosed .in Japanese-Patent Kokai. 

-Nos. 60;...14964ii" ·and·6.0:-20.31"50-; u .. s.--Patent Nos. 42321.31, . -

4233410, 4233412, 423.4699, ·4260689, 4260691 and· 42999261 EP 

·094048A2, EP 134523Al' EP·: l4687.9A2; ·-EP -·l46878A2, --EP· 151.961Al I 

EP l49454A2, E~ •233153A2, ··EP 240723A2, EP 219363A2 and EP 

· ·. ·- 313118Al. · Many of ·these·· attempts may be :effective ·for· ·improving _ 

. . 
~- · evaporation of stabilizers at the time of.processing or actual 

· -· · .. use,.-,:and .,.various .compounds- containing steric.·l'i.indrance type -

~- ·:·.· .. •,amines:.J:a:lone .. or:i:.copo-lymers:=-·{oJ.i.gome:r.s}:,··with·:other.··components· 

t ·:r:·.nave~ .... been·-r;proposed. ·-·<However l·;·none·.:·of: ~these· ·pr.opes al s have · 

' .provided.sufficient effects to inhibit. deterioration -at· heating .• 

· SQMMARY'---oF THE·. INYENTION, · - -· ., 

The present invention relates to a .. thermoplastic res.in 

'composition comprising a PQ.lyphenylene, et~er resin :·and· a non-. -

crystalline thrmoplastic resin, which is.inhibited from 

deterioration at the time of processing, .. especially with heat. 

The present inventors have found that a conspicuous 

effect to inhibit ·the .deterioration with ·.heat can be obtained 

by·adding a compound .containing steric hindrance· type amine 

having a specific structure to a thermoplastic resin 

composition comprising a polyphenylene ether resin and a non-

---------... , ... __ . -------Thi& ;Sh~et It - _:, 
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c.rystalline thrmopiastic resin • 

. · The .present invention relates. to a. thermoplastic resin 

·composition which ·comprises· :_ · . 

(a) 1 to 99 ·t by weight of a· polyphenylene ether resin, 

· ·(b) 99 to ·l % by weight of at least one· non-crystalline 

therm0plas·tic resin s·elected from an alk~nyl aromatic resin., a 

non-crystalline aromatic polyester resin·, -a methacrylate 

resin, a polyetherimide resin ~nd an aromatic polysulfone 

_resin.,· and· .. per_· ioo· parts· by weight of .the .sum of (a) .and (b), 

· :cc-,----0.0·01 to 15 parts by weight _..of -at least one .:4·-amino- · 

. . . ·. .. 2 .. , 2 ,, 6., 6.-tetramet~ylpiper idy1 .compound represented by the 

l , . : ·'fo1lowi:nq.·'.formula ( 1 ).: ·or ( 2 ) ; 

( 1 ) 

( 2) 

-----~--------------

This Sheet Has Been Replaced 
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; wherein. R1 represents a hydrogen. atom, ·an oxygen atom (oxy' 

radical),· a hydroxyl group; .an . alkyl· group, a ·cycloalkyl 

group, an allyl group; a. benzyl group, an.aryl group, an 

alkanoyl group, an alkenoyl group, an alkyloxy group or a 

cycloalkyloxy group, and R2 represents a hydroqe~ atom, an 

alkyl qroup·or a group represented by the- following formula 

(3), 

0 

...;.R4-~ +X+.R;;--: ,:: · (S) 

~ .in \which .. :.X .·represents:·~ a :~direct<-bcnd,·::L:..o- .:or -Na-,.: R4:.;represents 

a direct bond, a -straight. or .. bran~hed . alkylene -g·roup, an · .... 

alkylidene -group or· an. ~aryle.ne qroup,_ and- R5 .. represents a- : 

hydrogen atom,· an· alkyl ·group, .an aryl group. or __ .a .grouJ? .. .-~ 

represented by the_. f o1lowing formula (4) or ( 5) , · 

·CH 3 

CH3 

-CH==CHCOH 
ti 
0 

.,,,,CH .3 

"'CH 3 

-·-----·-·----·- 4 

(6) 
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; and ·wherein n represen~s· an· .integer of 1,. to 4, · p ·represents 

an integer. of ·.2 to 6, -and R3 · repr.esents · an n valent organ.-~c 

qroup. 

-: DETk:fLED PESCRIP,'it'IQN· Of· .. :THE PP.ESENT · INYENTI_ON 

The polyphenylene ether __ r·esin (a) of·· the ·present 

invention is, a· polymer obtained. by· oxidat-ion polymerization of .. 

at least one phenol compound represented by the following 

·. formula with oxygen· or a , ga~ <:ontaining ~oxy9en .using an 

oxidation.coupling·catalyst; 

wherein Risi R16 , R17 , R;,8 -·and ·Rn each ·represents· a -:hydrogen -

. atom, a . halogen . atom· or a ·.sqbsti tute.d or·_. unsubstituted ,_ . -. -·· 

hydrocarbon ·group. and at least· one. of them is a· hydrogen atom •. 

Examples of R15 , R16 , .. R1_7 , Ria and R19 are . hydrogen, 

·chlorine, bromine, fluorine, iodine, methyl, ethyl, n- or iso-
. . 

:..propyl, .... pri-, ·sec---·or t-butyl, chloroethyl,,. hydroxyethyl, 

·-phenylethyl, ·. benzyl, hydroxymethyl, carboxyethyl, 

methoxycarbonylethyl, cyanoethyl, phenyl,-'chlorophenyl, 

methylphenyl, dimethylphenyl, ethylpheny.l and allyl. 

Examples of the compounds represented by the above 

---·-------------
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formula are phenol, o-, m-. or p~cresol, 2, 6·-. 1 2·, 5.- ,. 2; 4'- or 

3, 5-dimethylphenol.1 ·- 2--methyl-6-phenylphenol, 2, 6-cliphenyl­

phenol, 2,6-dietbylph~nol, 2-methyl-6-ethy1phenol, 2,3,5:-, 

2,3,6- or 2,4,6-trimethylphenol, 3-methyl~6-t-butylphenol, 

thymol and 2-methyl-6-allylphenol. · 

·· · ·-The phenol compound~ o.f the above. formula can also be 

copolymerized ·wi~h ·other.- p.he:aol compounds,: .for example, 

·-. polyhydric aromatic_, compounds .. such· as bisphenol .A, -tetra-

'bromobisphenol..A,· resorcin_., hydroqu.inone -and nov.olak res.ins. 

As· preferable· -e~amples~ o·f the ·pol:fpheny.lene · ethe:r resin · -

. -·. .... (.a},··1<-mention,,may, .. be.,..._made. of: .. homopolymers of 2, 6-:-dimethyl-

}-· ;.;. ·-; 'rphenol"i~:~homepoiymersa5f·, 2 ~'·5~.diphe~yl.'phenolt·/cppo:J:ymers · of a 

t · · .·,.~·:iar:qer>::amount.-:.~of,-:;2-:,,6~.dimethylphenc:il:-::·and'..: a.-··smaller :~"nount of 3-

methyl-6-t-butylphenol or 2,3,6-trimethylphenol. 

Any oxidation coupling·· catalysts .7may -be used·· for_ 

oxidizinq -·polymerization of. the .phenol compound as far as they·· 

. ·have polymerizi!ti_on .~ility • 

.. The non-crystalline -thermoplastic i:'.esin .(b) of the 

present: invention is. at least_ one selected .from. an alkenyl 

aromatic resin, a non-crystalline aromatic polyester resin, a 

-methacrylate· .. resin, a polyether ·imide resin· and '.an aromatic 

polysulfone.resin. 

The alkenyl aromatic resin inc.ludes a homopolymer and a 

copolymer containing an aromatic vinyl compound represented by 

--------------------------
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the following.formula (11) ; 

. ( 11 } 

wherein R ·represents a hydrog~: atom, _an alkyl -gro.up. having.· 1 

to .6 carbon ato~~ or a ·halogen atom, Z-represents·a hydrogen 

·:atom, a vinyl group., a P.alogen -atom, ·an_ amino· q;-oup.' or- an,-.alky·l. · .. ." ·· .. 

group having 1 ~6 carbon atoms, and 1. is .o . o.r an- integer pf· .·l 

to 5. 

•.:, '. ·· ·':. ' .. :i·;¥<./~'·Th'e·~~eX'ample: ;;c»f :.;the·;;.al-keny:J._;:::·aromat'i·c:.: resin. includes. a· . 

'.· .. ~1:·'·.·::"".·•.-pol:ymer.,~:containing;;::on.e:fkind:}·o:r.,··.plural:-:;·k·inds:.· of, pqlymeriz.ation 

unit selected from styrene, .. a~methylstyrene ·and:·p-methyl- . 

styrene, polystyr~ne (PS ·res·in) ,· polychlorostyr~ne, poly-a-. 

methylstyrene, -styrene-ac,r.yloni trile copolymer .·-(.AS resin) , -

styrene- a-methylstyrene· copolymer,- ·$tyrene-4-methylstyrene '· · 

··copolymer, styrene-m,aleic ·anhydride .c:::opolymer. and ·styrene-:.·· 

·methylmethacrylate copolymer .(MS -resin) •.. 

Besides, it includes a copolymer of a compound 

containing 2 or more vinyl groups such as divinyl benz~ne and 

'·;·ethylene91ycc:H: dimet:hacrylate, ·with ·the above-mentioned 

.aromatic vinyl· :compound. 

Further, the alkenyl aromatic resin includes a rubber-

modified polymer containing a dispersed rubber phase in the 

matrix of the alkenyl aromatic resin phase. The rubber used 

--·----------· 
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here includes a homopolymer or·cqpolymer containing ·a diene 

component such . as polybutadiene rubb~r (BR) , polyisoprene · 

rubber · (IR) , polychlorobutadiene.: rubber, a butadien.e-styrene 

copolymer rubber,. an isoprene-styrene copolymer rubber, a 

butadieme~acrylonitrile copolym~r -rubber. (NBR)_, an 

isobutylene-butadi~ne or . -isopr-en~ copolymer· rubber,-· an 

ethylene-•propylene. copolY"mer rubber (EPM) and an ·ethyle~e- ·. 

f propylene-non-conjugated diene . c:opQlyme~ . rubber . ( EPD~) •. 

·l. Various -methods- are~ L"lOWfl as a _:method -'for .. dispersi-ng the 

rubber into the matrix of ·the alkenyl aromatic resin ·phase,. 

-·~:and:cfor.,,example., .a·.--methoc-.by.~:.blending·,.mechanicall:y, ·.a. method 

:_ 1'J·1 .'. .,_,\: :·t:byl!iso liit:i-ori~.bl:endi:ng-;.«'.~antl:·'.a~·~methodr, ·bY·':,:4,itrsoiving·::::·a: .,rubber· in to 

f;.-··_ ... ,.: ··1an'.-::a'lkeny1·i:~aromat'i·c:-·nt0n:omer'.,'and ;1gr.a:ft·;.,:copolymeri"zing said 

monomer, are mentioned, and any one .. o·f t.hem may ·be used.· 

Besides, a ·polymeriz.a:t.io_n metho.d may- -be. any, one. of 

polymerization methods ·~uch ·as an emulsion.po.lymeri2atio1:1 

·!process r . a bulk polymeriz·a-tion --process. ·.(Japanese ··:,E;J.C·amined 

~-Patent Kokoku No. 42~662 and USP -3.4350-96) ,-. a .solution 

polymerization procese?.· _(U$P 3538190 and USP _3"53.8191) and a 

suspension polymerization proce~s (Japanese Exami,ned Patents 

Kokoku No.49-10831, No.57-40166 and No.62-10565). The ratio 

··of· the·.:rubber ·to1 ·the· ·aJ.:kenyl-·'ar.omatic. monome·r in the rubber­

modif.ied :.alkenyl" aromatic ·resin is ·preferably 0. 5 to 80 % , and· 

more preferably 0.5 to 50% by weight of the rubber as total 

amount of 100. 

----------·-~-·-·--··----
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here includes a homopolymer or· copolymer contain·inq ·a diene 

component such.as polybutadiene rubb~r (BR), polyisoprene 

rubber· (IR), polychlorobutadiene.: rubber, a butadien.e-styrene 

copolymer rubber,· an isoprene-styrene copolymer rubber, a 

butadiene;.,;:acrylonitrile copolym~r -rubber. (NBR) .. , an 

isobutylene-butadieme or . -isopren~ copolymer· rubber, - an . 

ethylene-propylene.copol}rmer rubber (EPM) and. an ·ethyle:i;ie-·. 

propylene-non-conjugated diene .copolyme~ rubber (EPDM) •. 

Various -methods are~ known as- a.:method-'for .. dispersi·ng the 

rubber into the matrix of ·the alkenyl aromatic r.esin_ ·phase,. 

· · ··:::and·· :for1~example., .a·:,:m~thoc!-. by.>:;blending·,.me~anically; ... _a. method 

{; ·.·_ .::::by,?solution~:.bJ:ending;·,.":and ;a<.'method··:by~:di:ssolvinc;r:·:-a ... rubber· .into 

·t, · ,an: :alkenyl ··.aromatic ::nionomer-:.'and·-·graft-copolymeri-zing. said 

monomer, are mentioned, and a,ny one .. o·f .t.hem may ·be used.· 

Besi-des., a ·polymerizatio.n method may- -be . any, one. of _., 

polymerization methods ·~uch as an emulsion. po.lymer_i:zatio~ 

process,· a bulk ·polymeriza-tion---procees .. ·(Japanese E~amined 

·patent Kokoku No .• 42-662 and USP. 3.43~096) ,·· a .solution 

polymerization proces~ .. (USP 3538190 and USP _3"53.8191·) and a 

suspension polymerization process (Japanese Exantj.ned Patents 

Kokoku.No.49-10831, No.57-40166 and No.62-10565). The ratio 

of .. the··.rubber ·to ·the .alkenyl.'aromatic monomer in the rubber-

. modified· -alkenyl aromatic ·resin is preferably O. 5 to 80 % , and 

more preferably o.s to 50% by weight of the. rubber as total 

amount of 100. 

----------
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·- · As the· examples of t-he · rub_b~r-modified alkenyl ·aromatic·.· 

resin, a high.impac~ polys.tyrene (HlPS) such as polystyrene 

-modif.ied ·with· polybutadiene. rubber, polystyrene modi~ied: with 

styrene-butadiene copolymer rubber and polystyrene-modified· 

with-ethylene-propylene-non-conjugated diene copolymer rubber, 

an acrylonitrile-butadiene-styrene copolymer.resin known as 

ABS resin- and an.-acrylonitrile-{ethylene-propylen·e.-non-. · .· · 

conjugate~_diene copolymer rubber)-styrene.resin known as AES .. 

resin are .mentior1ed. _. 

The non.-·crystalline aromatic polyester resin ·is 

. · · .. ; .:;,:ipolycarbonat-e ~..,resh"l--~and-~··-polyary.1-ate., .res·in • 

. .__ ·- ·-
t_-; ... ~.:-d:ioxyd.ialkanic:·.~polycarbona:t-e;·.including· 4 ;-4-dihydroxydiphenyl-· 

2,2-propane (bisphenol A), -and among them, 4,4-dihydroxy-

diphenyl-:2 ·, 2-propane of~ po.lycarbonat-e having. number average 

molecular. weight-.--of .. 15,000 '-to... 80,000- is especially preferred. 

These polycarbonates ·are .prepar.ed wi.th an .. arbitrary ·method •. 

For example, a method·· of preparin.g_.by~using. 4,·4~dihydroxy-

diphenyl--2 ,2-propane and phosgene in t·he presence of sodium 

hydroxide aqueous solution and a solvent, and a method.of 

· pr.eparing by .. ester interchanging of 4, 4-dihydroxydiphenyl-2, 2-

propane :with.· carbonic ·diester in· the ·presence . of a ... catalyst 

are mentioned. 

The polyarylate resin of the present invention is a 

polyester resin obtained from bisphenols and terephthalic acid 

9 
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·"·and/or ··isophthalic·: ac.:i,.d~·. AS the· bisphenols, those having a -

structure .lrepresented."by the. foll.owing formula (12) are used ; 

, 
2 R{ 

OH x -OH (1 2) 

·· ... 
R ., 

-·. 3 

In the. formula .( 12 )";. X ·is .. a_.-group selected from --o-, .-s-. 

, -co- -and" a ·hydrocarbon- group ,hjavinq-;l ·to· l"Q -.carbon atoptS,-. ·. :. 

and R1 to R4 ·and R \ to -~·- 4 represent···.a .group. __ sel.eoted _trom _.a· ._;_ .· · , .. 

hydrogen atom, a halogen a~om and· .a hy~ro,ea:rbol').. group. .. When_ ·X · 
. • 1· 

=, · · -·. -:' -.... ;:1'.·represent=sr ·i.a:>hydroc·arbon:':-9roup:.;_:hav-in9- .1 · .. to··~ ~;t:Q.;:;=·carbtm~; atoms.; .... an. 

_ i; = · · ·. ':,.· ~-al:ky.lene·· .. group, :· a,,·.:br an·ched•,_·aJ.kyl.ene>.-group <and, a. -.halogen-

substituted alkyl qroup are included... On the .. oth~r .hand, each 

terephthalic acid and· isophthalic .acid. can be .. µsed alon_e. or .. i:n . 

combination. . :rt is· obtained by-pol~:;-izing the· ··above-, 

mentioned bisphenols with terephthalic acid·and{or isophthalic 

acid, and as a polymerization· method, .e~ther of·:·-usual 

interfacial polymerization process:or· solution polymeriz~tion 

process may be used.. Besides, these polyarylate resins .having 

a molecular weight of 5,000 to 70,000 are preferred. 

The.;methacrylate,·resin:·of --the· present; invention is a 

·homopolymer of ·methyl ·methacrylate or-a-copolymer of methyl 

methacrylate with acrylate, methacrylate, acrylic acid, 

methacrylic acid, styrene, acrylonitrile, glutaric anhydride, 

glutarimide or a diene rubber. 

10 
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·Acrylate includes methyl· ··acrylate·, ·.:ethyl ac·rylate. and. 

: buty.l acrylate, and me·t~acrylate · includes methyl ·methacrylate, 
! 
I 

f . ·ethyl methacry.late·, butyl methacrylate and cyclohexyl 
i 
r methacrylate. 

The ·pqlyetherimi'de.-resin -of the present invention-is a 

resin· represented by -the following formula. ( 13), · 

0 
~--aj-~o." .. 

.. 

0 
n 

0 

In.the formula (13),: n represents-an integer of 1 to 1000, .· 

and R1 . repres.ents -a· g.roup represented--by the following formulas 

( 14 ) to ( 19 ) • 

· CHs 

-@-{-@-
CHs 

(14) -@- (15).'©f (16) 

CF a 

(! 7) (18) . 
-@-~-@- (19) 

CF8 

11 
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·· R2 .represents . a· .group repres·ented ·by· the :following : fo·rmulas , 

( 2 0 ) to ( 2 4 ) • 

~(20) 

Preferable exampl.e -. from .--the_. view points o.f prop.erty _a,nd 

· ·.· · · ,·.:-.,: pr.oduction·'...;Cos-t: ~::inc·l"JJ4es:.~·-t:he:.t:str..ucture~·"'repres·en'f.·ed ·.by .. the 

CH3 ·o · 
o c.. O · o· ·_. . .-- · _. . .- . ·. 1-0--©C)~ .. 
-: tHa . 0 M-Q n: (25):: 

0 

wherein n represents an i·nteqer of 1 .. to ·10.00. 

The aromatic polysulf one resin used in the present 

invention is defined as the polyarylene compound wherein 

arylene ·-units ···are located in disorder ·or. order :with· ether· bond 

and;sulfone·bond. ·Those having a repeating:unit ·represented 

by the following formulas (26) to (28) are mentioned as 

typical examples, but it is not limited to these. 

------·--~------------

12 
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:· .. (26) 

· .--~:Th~: .. :·compound-.; of .. the.~,,f G>.rmul:.a,. {2 6-) .includes ... a; homgpolymer ·· · 

• ·1 :·~and:::the~~~eoinpound.::of·,th'e:··.:f·ormula':!:(2·7J···:i~c:ludes·.;·a·~ran':1om. 

·""·.copolymer ;\;.wherein<·R1·.·repres.ents ,. an :alkyl ·group· ·having 1 to .. 6 

carbon atoms, .an alkenyl group having 3. to 10 carbon atoms, a 

phenyl_group or a halogen .atom, p is an intege:r of 0 to 4., 

besides, m and n represent mean repeating.unit numbers and·are 

- integers of 1. to 1000., ·each R1 ·on~ ... the. same or· d,iff~i;ent nucleus 

It'.ay be differ.ant mutually, and each .P· may be. different mutually_. 

( 2 8) 

The compound of the formula (28) includes a random 

copolymer, wherein R1 represents an alkyl group having 1 to 6 

carbon atoms, an alkenyl qroup having 3 to 10 carbon atoms, a· 

------·---------- 13 
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phenyl ·group or halogen ato1l\, p is an integer o.f O to ·4, 

besides, q, m and n represent mean re.p.eatinq· unit num;t>ers, q 

is ·an integer ·o.f. 1 to 3.; . m. ap.d n are an integer of O to .100, 

each R1 on the same or different nucleus may be different 

mutually, and-each p may be different mutually •. 

As the-aromatic polysulfone resin used in the present 

.invention,· m/(m+n) in the structure unit of the formula (27) 

is preferably. 0. 8 or .more._ Besides,. _it -is· preferred that · · 

·""m/ f m+n) · in the ·structure unit -of the -formula-.-(-28 )- is 0 . a or 

more. and q is 1. 

.. .:::Amon9"1~the$~ : .. .t-he :,qne;;.:h?lv,ing... .. ;the ... -repeatin~:- u:ni t .of the 

_} ·._ ··_:·,::_:'£orm\lla:'~·'f26·.) ·::or-.·("~7.) -:.iis,;pr.ef.erred..:. 
~ . .. • . .,______ . . . 

The 4-amino--2·, 2, 6 ,.6·-tetramethylpiperidyl .compound ( c) 

having a steric hindrance. typ~: amino group~ as a b"asic skeleto·n 

is r-epresented by the · following formula- ( 1) -or __ "( 2 ) : -

RH---·---
21 R3 

c c,.. 'c 
CH3,~ ~ ./ CH3 ( 1 ) 

. CH3 ./ 'N/ 'CH3 
I 
Rl n 

-----------------
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( 2) 

; wherein -R1 represents ·a ·hydrogen .. atom;- an ·:oxygen _atom· ( oxy- ·-

radical-}., a· hydroxy.1. group., -;an alkyl . gr.oup., . a .. cycloalkyl .. · 

group, an. allyl-group_,_ a benzyL group,. an· aryl. qr_ou.p, ·an. 

,- ··•·.: .. al:.k,anoyl;;;·group·1•:."-'.a.n,."al:kenoyL~igr.oup·;..'·=a.n:'a.l-ky.l-oxy,.,1:g_;r.ou.p·. or ~ 

· .. .i: ·cycioa1-kylo·xy .. <qroup; · Rd',::represents .::a·;:.-hydrogen·· ;atom, '.an·· alkyl 

group .or -a group· ..represented. by. the :fo.l:lowing· formula ·{ 3), . 

0 
II 

-R4c+x+Rs· (3) 

in wh·ic·h x represents- a direct bond,. -0- or -,NH-.; .. · R,. re.presents 

a direct bond, a· straight or branched alkylene .groµp, an 

alkylidene group or an arylene group, and R5 represents a 

.hydrogen atom, an . alkyl. group, an aryl group or a group 

represented .by·t:tie following .formula (4) or.(S), 

-·------·-·------· 

15 



c~3 

CH3 

·-CH=CHCOH. 
u 
0 

' _,,..c, 
C . C ·cH· ......_ I . ·· 1 ·.;,,.,-: .3 
c c . ' 

-~ ·~·N/ ......... CH · . - . 3. 
I . 
R1 

(4) 

( fj ) 

; and wherein n -represents an, int~ger ·of l .to 4.,, .. p represents 

.· .. -~·.,·.-:.an:;:-integer,:~:ofc.2-..to'.·. 6··1.:;:and":::R3.~:·.r:epresen:t"s ,:an>n· ... va:!..ent·:.organic 

·::.:group. 

·· ·"·1?re'ferable,·example·s· ·of··the'-A-ami:no-2:,.2,.6·;·67-te.tramethyl­

. · · p:iperidyl· -compound .represented .. by·. the formula ( 1) or ( 2-) are 

[I] to [VII] shown below. 

[I] When n is . 1 and R3 ·is. a hydrogen atom, . an alkyl 
. . 

group, a cycloalky.1.-... qro.up, -·an .. alkenyl qr.cup,-· a benzyl group, 

· - an aryl group or a group-repre~ented by the ·following formula 

(6); 

(6) 

, wherein Y represents a direct bond, -0- or -NR8-, R6 

represents a direct bond, a straight or branched alkylene .. 

group, an alkylidene group or an arylene group, and R7 and Ra 

-------------·---·------· 16 
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l 
i 
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I 
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i 
~ 

j ..... 

·each-represents ,a.hych;o9en atom,. a hydroxyl qroup,-an alky~ 

group.or an aryl group •. 

More preferably, when n is ~, R1 and R~ each. represents a 

hydrogen atom or an alkyl group·having 1-18 carbon atoms and·R3 .. 

.. represents a hydrogen ato:m, . an ... alkyl group, a cycloalkyl 

grouF, an alkenyl group or the ~roup represented by·t~e 

formuia ( 3-). il) which x represents a direc:t· bond, -o-·. or -NR0~., 

R4 represents a . .direct .ban.cl, .a· straight or branched alkylene 

group having·· l~lO. carbon .~toms.,· ._an alkyliden~- group. Gr ·ary;Lene 

group, and R7 and Ra each. represent a hydrogen atom, an,alkyl 

.group .... hav:ing.1~1s. carbon.,.atolt'.s, .. ·an -aryl .gr.cup .havin.g· 6-21 .. ·- _ -... 

group represented .. by the following ·formula. ( 7} ; . 

0 
11 c 

0 
I) 

Rg C .·-.··· . 

(7) 

wherein Rg represents a direct .. bond, a· straight or br.anched 

alkylene group, an alkylidene group- or an arylene group. · 

More preferably, when n· is 2, R1 and R2 each represents a 

· hydrogen::atom or· an alkyl .. :·:qroup having 1-18 ·carbon. atoms and R3 

. represents an alkylene group or .a group repr.esented by the 

formula (7) in which R9 represents a direct bond, a straight or 

branched alkylene group having 1-10 carbon atoms, an 

alkylidene group or an arylene group. 

---------~--- 17 



~ . 

The compound· in the··formula ( 1), .when n. -is-··2_, .:flz r:epresem:ts. a 

-·g·roup repres.ented by the .formula ( 3 )-- . in .which· X. represents a 

. ·direct bond·, -0- or -NH-, R4, represents a direct. bond., a straight 

or branched alkylene group, an-alkylidene group or· an arylene 

group, R5 repre·sents a hydrogen atom, an. alkyl. ·group, an. aryl 

group. or a qroup. represented by the f onnula ( 4} or· ( 5 ) , and R3 

represents an .. a1kylene group, is also more preferable. 

[III] ·When n is 3, R3 .is .. a group :;-epresented by the, 

following formula (8); 

·H ·,H 
1 f 

· .. ·.O · 0 .0 
I · }I · 1 -

..:cff. :CHCH ... ~ . -_- ··c : -.. '.CH'-.'CHCH :"'.'. .. 
2- 2'{\/2·~2 

I I 
_ 9c,_../c~ 
0 N 0 

I . 
CH CHCH - ·· 2, 2 

0 
I 

H 

(8) 

[IV] When n is 4, R3 is a group represented by the 

fol.lowing ·formula ( 9) .or ( 10) ; 

·---------------
This She t n 
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: . 

0 .. 
r~c-
CHC-

I ?. 
CHC-

1 ?. 
CH2C-

·formula· ( 1) is also ·preferable •. · · 

(9) 

.... ( 1 :0) 

In the formula (1), R1 represents a hydrogen atom, an oxygen 

·:.atom {oxy :radical-), .a· ·hydr.oxyl group,. an· .. ·alky.l -group having 1-

8 ·carbon atoms, a ~cycloalkyl·· group, ·.an .allyl qroup, a benzyl 

group, an aryl qroup, an alkanoyl·group, an alkenoyl group, an 

alkyloxy group or a cycloalkyloxy group, and n is an integer 

of 1, 2 or 4 ; and when n is 1, Ri represents a hydrogen atom,. 

··--~-----··--

19 
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; . 

an· ·alkyl group h·aving -1-s · car-bon. a~oms or. -C-(-P }·- ( Q:)-C-OH- in 
II II 
0 0 

which P· and .Q represent·. one selected from··the.-c;roup- co~sisting._ 

of an alkylene group, · an alkylidene gr-cup; . a vi-nyl group and a 

vinylidene group,· and R3- represen:ts a hydrogen. atom,· an ... ~lkyl 

-groupr a cycloalkyl group, an alkenyl group~ a-benzyl·group, 
. . 

an· ·aryl ·group or a. group -rep:resented ··by .the· following· formula 

< s r; 

0 
II 

R C + Y 77. R· -- . ( 5··) ,. . . . - - - ... 
•,· .,:""."'.":· ~.cl!·::' .. ·: . . ~;;·· ..... ,.- .• · . 7·· ... ~ - ·=::. -·-· ··.- - -

·-~ . ,,. . . 

direct bond;. a straight:or br-anched-·.alkylene.:group,· an ... · · 

alkyl·~dene .. .group or. an ... al;'ylene···-group, ··and-R7 . and .. _R8 ·each· 

repr-esents a. hydroxyl--group,, ·-an .alkyl group·,-··an a:ryl g.roup or· 

a group represented· by the· ·f ol·lowinq· formula. ( 4 ) .-or:. ( 5 ) , 

·cH 
3 

CH 3 

-CH::CHCOH 
II 
o· 

,.......CH 3 
......__CH 

3 

20 
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i 
' I 1 
i 
' ' 

··; when n is 2, R2 .represents· a hydrogen·. atom., an alkyl qroup 

having. 1-B earbon · atoms or -c- {-P) - ( Q) -c-·oa in which P and Q 

II ti 
0 0 

· represent one selected from the group consisting of an 

al·kylene group an a_lkylidene .. group, ·a .. vinyl group and c,. 

vinxylidene. group,· -a~d· Rj represents an alkylene . ..gro.up pr ·a 

· group represen,ted by .. the following -!ormula . ( 7) , . .. . 

0 .:Q r • 

11 H .. . ( 7) -· C· ·Rg c·. - .· . 
., 

· ·,_ · ·· ·: in-;.which~~·R9~·represents ;;_a;~t:directi,,-bond1 .. <:.a·i~str.ai:g~t~;:-or.r~;hranched 

,, ;--, •;alkylene·; ''group·;·, .. an.:::alky.!·idene:':group·-:,or:.an: :aryl:ene ··group; 

-and when ·n ·is 4, ·.~·.represents··a hydro-gen· atom or an alkyl· 

group· having: 1•8· carbon· ato~-r-~and. R3 repres·ents ·a group. 

represented -by the ·following; "formula ( 9 ) -or -{ 1 Oh ·. · 

0 
u 

CHaC-

1 ~ 
CHC-

1 ?. 
:CHC-

1 ?. 
CH 2 C-

( 9) 

---------------
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C-E-CH2 OCCH2 CH2~ 

More preferably,· in the formul_a· (1),, R1 and- R2 · each represents 

a hydroqen·· ·apom··or . .-an alkyl group .having._ l--:8- carbon atoms.~·- a-nd-. .: 

· ( i) when n ·is. 1, R) is a hydrogen -~tom,· an .. alkyl grpup; '.a ..... 

cycloalkyl qroup / · an .-alkenyl group or· a .. grOU:PJ r~p.resented ·by 

the formula ( 6) in which·. Y. :represents·. ~ direct .. bond, .. -0- or. 

,,.·.·:··.:·.: ... Na8.:.;., .. ~R;s-:.-r.epr.esent:s·;;;a·.,:direct'-:>:.bond-;-;-:ta;::·st:i::ai:·ght·c'.or:-::bran.ched.-

-~ .. _;,~·,.i'al~kylene.: c;roup·:,"baving~··'l~l O:,~~carbon•.:-::atoIJ\S; :: an·'·alkyl-idene·.··gr.oup_ 
. . ._ 

or arylene group, . and· .R:., and· R8 .-each· represent a hydroxyl 

qroup, an alkyl .group ·having·. 1-l.8 carbon-. atoms., an ·aryl, gro~p 

having 6-21 carbon-. at.oms .or a .group.-represen:ted by the fqrmula. 

(4)or ( 5 )r 

and (ii) when n is 2, R3 represents.an alkylene·qr.oup or a 

group represented- by the f.o.rmula { 7 ) · in which R9 represents a· 

direct bond, a straight or branched alkylene_group having 1-10 

carbon atoms, an alkylidene group or an arylene .group. 

· Furt·her,·:··at·-least-·one ·,compound ... represented by '.the following 

formulas "( i) ..-.. (iv) is . also ··more :preferable ; 

22 
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I 
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j 
I 
l 
1 
1 

I 
l 
~ 
i 

.. 

H N R·n -N H· 
I I 
c c 

/ \ / \ 
c c c c 

., I I/ c H ., I 1 / c c H H s c II s 
.. 

. 1c,. ic' 1c, 
1
c". 

·c -H 3 .. N .. ·c H s c- H s N C H s 

R10 ( i ) - R10 

R12 N 
. l ---··R11---

·; c 
/ \ c · ····c 

( ii ) 

---Rn---

H a C H 

H s 

(iii) 

----~--------------- 23 
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0 R11R11 0 
II I I 11 

HO- C-C-C -CN 
H H I c 

Rn·-----
0 R11R, .. 0 
II I I 11 

NC··C-C -C-OH · 
I H H c 

/ \ / \ c c c c 
c H 9 I -· t c H 9 ' . / 

c H )\.I . I /c H , 

/C\ _ 1c '\ 
C H s N · ·C H s 

I
C c, .. 

. . . \ I "\ 
C H s.'- -~~N'._ C 11 s 

(iv) 

wherein R10 represents .a· hydrqgen .. atom, an_ .alkyl. group or an _ 

<aJ:kyloxy.-, group.,· R1~r<=rep:r-es.ents:;;:,an·'~-~l::kyl.ene :.:group ,:.·.~.R1~~-represents ..• 

· ... an::··alkyl~·!~ro.up-,::-·and···Ri~·<arid::.'Ri"{'ieach~·;:,r.ep.r:esents~~ .. ·:a~,,-hydre_g~n~:-atom 

··or ·a ·methyl group. 

In· the formula (i), preferably, R10 represents,a.-hydrogen atorn, 

a hydroxyl group-, an alkyl group having. i~11L.carbon atoms or 

an alkyloxy group having ·-1-10 carbon. atoms, and Rii-' r,epresents · 
. . 

an alkylene group having ·-2-8 -carbon atoms, and· IAQ~e--

pref er ably, R10 represents a hydrogen· atom· o~- -a: methyl -group 

and Ri1 represents a hexamethylene group. 

In the.formula (ii), preferably, R10 represents a hydrogen 

-.atom, a hydroxyl ·group, an .alkyl group having. 1-10 carbon 
... ~ 

·atoms .or an ·alkyloxy group' ·having ·l-10 carbon. atoms, R11 

represents _an ·alkylene.:...group having 2"."'8 ~arbon atoms, and R12 

represents an alkyl group having 1-18 carbon atoms, and more 

preferably, R10 represents a hydrogen atom or a methyl group. 

24 
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In the·formula (iii},·preferably, Rio represents a hydrogen-

atom; a hydroxyl group,- an alkyl group having l-lO_carbon 

· atoms or an alkyloxy group having 1-10 carbon ··atoms, and·· R11 

represents an alkylene group having 2-8 carbon atoms, and more 

preferably, Rio represents a hydrogen atom or a methyl group. 

·In -the formu1-a. (iv).1 ·preferably,-·Rio represents a. hydrogen. -

atom; a. hydroxyl group,· an· a.lkyL group. having 1-10 carbon 

atoms or an. al)cY,loxy group having 1-10· ·carbon atoms,:. and R11 

represents an.-·alkylene group hav;i.ng·. 2-8· carbon· atoms, and .more 

preferably, Rio .represents a hydrogen atQm or a methyl group. -

.·{VI],~The· compound- represented·by the· following formula 

·. ( 1) ; 

R .N---·---21 R3 

c c.,.... 'c 
CH3 ~ . f _.;.cH3 ( 1 ) ' c 
CH/ 'N/ 'cH 

3 I ·. 3. 

Rl El 

wherein R1 represents· a hydrogen atom, an oxygen atom (Qxy 

radical), a hydroxyl group, an .alkyl. group having 1-8 carbon 

atoms,· -a :·cycloalkyl ... group;:··an.- al·lyl group,.· a b.enzyl·· group, an 

· aryl .group, an·.alkanoyl group,_ ··an alkenoyl. group, an· alkyloxy 

group or a cycloalkyloxy 9roup, R2 represents a hydrogen atom 

or alkyl group, ; and 

( i) when n is l, R3 represents a hydrogen atom, an alkyl group,. 

-------------·-
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f 

a eycloalkyl grQup, an alkeny.l qr.cup, .. a benzyl group;:· .. an. allyl 

group. or a group repres·ented by the· following formula ( 6), · 

in· which Y .rep.J:;"esents· a direct. bond; .-0- ~NR8 .... , ·R'" repre~ents a. 

direct bond, a straight ·~or. _branched alkylene group,·, an . 

alkylidene group .or ··an arylene .. 9roup, .and R7 and ·R9 each 

represents a hyd-roJ:[yl:.:.qroup, an al·kyl .group, an aryl group ·.oJ; _ 

a group repres~nt·ed by.· the.· following formula ('4.) or ( 5 );- . . . -· 

c~:s 

CH3 

J _,..c, 
c .. c 

....._I ·t ,, .. c, /c 
. N · ... 

I 
Rl.. 

"( 4) 

._ 

_...,cl-i
3 

(5) .......... 
CH3 

(ii) when n is 2, R3 represents a group represented by the 

following formula (7), ·----·---------·-··---

26 
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0 o-. .. .. 

r1 u (7) c Rg ·c· . -- ..... 

in which R9 .represents. ill direc~.· bond, :a straight or. branched. .. 

a;Lkylene group., .. an alkylidene. · qro~p . or· .an. arylene group, . and .. 

{iv)--when n is 4, R3 -r.epresents a~-group. represented ·by the ...... ·-

following formula. ( 9·)-:Pr: (lO )·:.;_.. .. 

0 
u 

CHaC-

1 0 
• fl 
CHC-

1 0 
11 

CHC-

1 0 .. 
CHa·C-. 

./ ' . . \' 

~~- --~:".'.·. 
~ .. 

';:· .?· 
{ ., 

(9) 

( 1 0) 

·More preferably, in the· formula { 1 ) , R1 represents a hydrogen 

atom or an.alkyl group having 1-8 carbon atoms, R2 represents a 

hydrogen atom or an alkyl group having 1-18 carbon atoms ; and 

when n is 1, R3 represents a hydrogen atom, an alkyl qroup, a 

cycloalkyl group, an alkenyl group or a group represented by 

------------ 27 
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the formula ( ()) in which Y· -represents· a·· direct ·bond, -0-. or · · 

-NR0~, R6 r.epresents a direct ·bond, a straight or branched 

alkylene group. having 1-1-0 carbon. atoms, an alkylidene group 

having 1-10 carbon atoms or arylene- qroup; -and ~ and ·Rs ·each 

represent a hydrogen atom·1· a:r:i alkyl group having. 1,__1a· carbon 

atoms·, an aryl group -having 6;...·2l" carbon atoms or a group 

represented by.· the formul& ( 4 )or ( 5) ;· and 

when n ·is·· 2, · R3 repre.s~nts a group ·represented . by: .. the-- f ormul·a 

( 7.)~ in whic·h · R9 represents a di·rec.t ·-bond,_-.. a straight ·or 

branched· alkylene group··having 1-10 carbon atoms, an 

alkylidene ,group .. having. l-10 .-.carbon . atoms or an-· ar.ylene .group .. · ·- · 

· · . ·: ·· ··· [ VI:I-·p·::-r1i-e·~··:compound ··;r.epresented·· ·by'.<.\t:.he·. £ollowi'n.g .·:forntula 

( ~) i 

( 2) 

wherein R1 represents· a hydrogen atom, .. an oxygen atom (oxy · 

radical), a hydroxyl group, an alkyl gr~up having 1-8 carbon 

. atoms, a·~·cy.cloalkylgroup, .an·.:allyl ·group, a benzyl ·group, an 

aryl group, ·an alkanoyl. group, an alkenoyl group, · an alkyloxy 

group or a cycloalkyloxy group, R2 repre·sents a hydrogen atom 

or an alkyl group having 1-B carbon atoms, p is an integer of 

3, p is an integer of 2 to 8, and R3 represents a group 

---------··----------
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· represented by the following·· f ormul·a · ( 8) · ; 

H H 
1 I 
0 0 0 
t ti I 

-CH2CHCH2., /~. /~fl2CHc~2-M. N: · . ·. . 
I t 
c c 

09 '~~ 
( . 

. CH27HcH2-

0 
f 

H 

. : 

(8) 

... -.. . .,, ... 

· ("c )·-'of·'t-he··:·present.·'.d.nvention '.include''· 4...,Amino-2., 2, 6, 6-

tetramethyl-piperidi.ne ,--.. 4-methyl...,arttino-2., 2, 6, 6-t.etramethyl-~­

piper idine, 4-.e-thylamino-2, 2-; 6·., .. 6 '."'tetra-me.thylpiperidin~,. · 4-

propylamino-2 ,:2, 6, 6:..tetramethylpipe.ridine, 4..;;.l;>Utylamino-

2, 2, 6, 6-tetra-methylpiperidine, .· 4.-hexylam.i.no~.2 ,_2 ,.6·~ 6 .... _ 

tetramethylpiperidine, 4-octylamino-2., ~, 6, 6-tetra- . _ 

methylpiperidine, . 4-dodecanyl..-amino-2, 2., 6.; 6-tetra,methyl--. 

piperidine, 4-diethylamino-2·, 2, 6, 6-tetramet·hylpiper idine,. N-

(2,2,6,6-tetramethyl-4-piperidyl) piperidine, N-(2,2,6,6-

tetra.inethyl-4-pipe-ridyl) acetaniide·· an_d ·N-.(2.,2, 6, 6~tet:i;-amethyl-

4-piperidyl )stearoylamide. .. Besides, .mention may. ·be· made of 

the compounds represented by the following formulas (29) to 

( 4 7). 

29 
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! 
1 
l 

0 
II 53 {80) 

H 

(SS) 

(37) 

1ii1iU1ii1iii 

0 
II f) z-· c ?i)rra 

N " 
H .a 

(SS) 

o. 
n 

(82) 

D4"9 
N 
t 

( 3 8) 
CH

3 

(3 9) 
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0 
n c4Drn3 

N 

c=o 
I 

{4"0) 

0 

· tiN.>~@ 
0 

. ·-

N . 
I 
oc

8
H17 

(U) 

Cli 0 
I 3 If' 

CH - N - C - C - NH 

CH
3 

(4 l) 

3 _l'-i ~H3 ~ 
;l __ )< ~-·- ~ 

N N 
l I 
CH3 CH3 

( 4 4) 

31 

0 

HN .. - ~-@ 
· .. t.r ' 

~-

- N 
~ ~ 

.°c:H2-@ 
: 

(43) 

0 0 
ti II 

HN-C,..CH=CH-C-OH 

0 
H 

( 4 5) 
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CH3 0 
I II 

0~~2cb 
N . N · 
ff H 

( 4 6) 

0 

· · HN - 8 - ( CH } . -. OH D 23 ... 

N 
H 

(4 7) 

Examples of. i n=2.] of- [I I ] , . [ V] and· [VI] of the compound·· 

(c) of the present invention .. include· compounds :below.· 

·rn the· formula ( l) ·or .. (2-)"~ Ri .-includes.,_ f.or .example,·· -a hydrogen-· 

atom, a hydroxyl·qroup, an alkyl .group of 1-10 carbon atoms. _ 

~ "·.;.~sucl:l-~·,.as .. .:methyl",>~··et.h-y.l:::Or;·;pr0.pyl;:·~·or·1,an··:;a:ll;yl:oxy.:'.·gr6up of ·'1=-10 

-:.-; -'~carbon:--·atoms ·:-:·and.: :further· i1nc-::tudes:. ·cyclic··: ·ones . such as 

·cyclohexyimethyl ·and cyclohexylethyl ·in- addit{ori·:,-:to" ·st'~ai·ght or 

branched ones when ·the carbon number. is .. 3. or more. R1 is 

preferably a hydrogen ~at:om ·or a methyl_ group.. · 

R2 is preferably an alkyl group having 1-18. carbon.atoms or an 

alkyloxy group having 1-1·8 carbon atoms., _suet!, as methyl, .. 

ethyl, propyl,-isopropyl, .n-butyl, isobutyl, t-butyl, sec-

butyl, n-pentyl, n-hexyl, 2-ethylhexyl, n-octyl, 1,1,3,3-

tetramethylbutyl, n-decyl, n-dodecyl, n-octadodecyl, cyclo­

hexyl, 3, 3, s-trimethyl--cyclohexyl, ···:cy.clooctyl .. and .cyclodecyl. 

R3 ·includes an alkylene·group having 2-6 carbon.atoms· and 

alkylene groups represented by -CnH2n - such as ethylene, 1,2-

or l,3-propylene, 1,2-, 1,3- or 1,4-butylene, pentamethylene, 

2,2-dimethyl-1,3-propylene, hexamethylene and octamethylene, 
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and cycl.ohexylene and cyclohexylenedimethylene.: R3 is· 

·preferably a hexamethylene ~roup·havinq·6 carbon atoms. 

In the formula :( 3) , · R4· is a hydrogen atom or an alkyl· group 

having 1-18 carbon atoms·such as methyl, ·ethyl·, propyl, 

isopro.pyl, · n-butyl·, isobutyl, t-butyl, .sec'.""butyl; n-pentyl, -n­

liexyl, 2-ethy·lhexyl, n-octy-1., 1, 1 ;.-3, 3-te.tra.-rnethy.J.buthy., n-

decyl, n-dodecyl; . n ... octadodecyl·; , cyclohexyl, . 3, 3'., 57'trimethyl- · 

cyclohexyl, cycloocty.l and cyclodecyL 

In the formula ( 7) ·, R9 represents ··a · d~rect·· bond·, a .straigbt· -o~ . 

branched" alkylen~ group of 1-10 carbon atoms~·an alkylidene 

· . · . ., group· .or . an -,arylene .. group·. such as, f.or example,_. ethylene, 1, 2-: 

·. · ·,<1:,-·.J-.·:or -1';'4-=propylene ,. '1.1 2.-.,.·.1 i-J...;.·,:or,:1',-·4-"butylene ,_ · .. · . 
' . -

'· .. ;·-~:=.:.c,:pentamethy lene, ., ·2·;. 2-dimet-hy:1-1 ·;.·3;..;.propy lene, .hex am.ethylene, . . 

octa.methylene, cyclohexylene and. cyclohexylene-dimethylene. 

Specific examples._ of-· the compounds. inc·l.µ."(le .·N.1 N' -:-bis (2 ,·2, 6 , __ 6-t.e · 

tra- methyl-4-piperidyl·)-1, 6-hexanediamine-,. N, N .. ' -bis ( 2, 2, 6, 6-t 

etra-methyl-4-piperidyl)ethylenediamin~, ·l'll,N' ~bis(-2,2, 6, 6-

:tetra-methyl-4-piperidyl)-1,8-octanediamine. and.:ac·Co~ound.--· 

represented by the following formulas. (48) to { 53.}. 

0 • ;HN - c·-

0 
N 
H 
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0 0 . 0 0 
Ii II 11 I li C - C ~ .··. _ . ~ C ~-0! • ClkC'.~ 

. N ~N)c ~NX :l.N)< 
I I H ._ H 

-- 0 0 
(5 2) (5 S) 

[ - . 

. ·:·'".'.'°XExainpl-es,·:;of···:t·n='3'"]." ·'of:-''[~:II J·:·an:c;-.'.::r.v.r!'J~ <of .. )t:il:_e.= -compound· ( c) · 

. ~:.:of·;:the,:present'.:·inven-tion .·include: .. compounds· below·. 

In. the· formula ( 2) ,, Rj is . the group·· represented by- the ·formula 

( 8) • 

Specific .examples-· of- the ··compounds include· a compound 

represented .by the- following .formulas (54') and (55). · 

(54) 
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(66) 

Examples .. of I n=4] . of [ i-J and : [ IV.]. to [ V.I] . of·_ the 

··'.'~·'Compound··· (0c.) ... ':of,•. the-:.pre$.~nt·~:i-!lv.ent.:ton ,_;,inc-lude·,·compoun.ds.· below. 
. . 

· ···formula ·< 9) ·or { 10). 

· Specific examples· of· .the ~omppµnds "inclu.de a ·compoul'.ld 

represented by the foll.owing formulas . ·( 5·6) · -tQ._ ( S.8) • 

--------·------------
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The amount ratio of the components· (a) ~and (~) is.; 

(a) -i-- to 99. % by weight of .a polyphenylene ether resin and 

( b) · 99 to 1 % by weight of at least one non-crystalline 

thermoplastic resi11, preferably ;· ' 

. (a). ·10 to. 90 % by. weight of a polyphe~ylene ether ·resin·and 

· (b)·. 90 to 10 %. by weight ·of at· least one .non~crystalline _ 

· thermoplastic ~esin, more pre£erably ; 

.: (a)·. 20 to 90· , ... by weight .of _a polyphenylene ether resin and 

· {bl-- ·-a 0 to 10 _ % · by. weight· of at -least one .non-crystalline 

thermoplastic resin, and most pref~rably ; 

. ·,;_(-a) ·:.40. ·.to-.85 % .-by .. weight of. a. _polyphenylene ether resin, 

· , •' · :·.'.:fb")·"···:S o; ~t'o~=·:ts·;·,,%.'<·by·\:'_wei·qht .: ·of·..'" at :'·l:"ea·st·;·o~i-e'.·'non.-;crystall1·ne 

· . . ~=thermopl'asti:c.:resin •. 

The-· a.mOunt · o-f .. the component ( c) is 0. 001-15 parts by 

weight, preferably .0 .. 1-.1.0-·parts by ·weight based .on 100 parts 

-~y weight of the sum of (-a) . the -pol'yphenylene ether resin and 

~ (b-) the- non-crystalline therm6plastic ·resin •. -When it. is . 

·smaller -then 0. O·O 1 part by· :weight., no ef feet to inhibit 

gelation is seen and when-. it is· larger than 15-parts by 

weight,_ problems such as foaming occur at the time of a~tual 

processing owing to volatile matters. 

•· "'. 

In .the .present· invention, fillers -may be·-·added .in order 

to improve mechanical properties such as strength, stiffness 

and hardness to the thermoplastic resin composition. 

--------------------
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The fillers include ci;t.lcium carbonate, ma·qnesium 

··carbonate,· aluminium·~hydrGxide,--·magnesium 4ydroxide, zinc . 

-oxide, ·titanium o~ide, magnesium oxide,. magnesium. sulfate, 

aluminium silicate, magnesium silicate,· calcium silicate,· 

silicic acid, calcium silicate hydrate,- ·alumil;l.ium·· silicate · 

-hydrate·, mineral· fiber, -zonotrite:; -potas_s-iu.m·--titanate whisker, 

magnesium oxysulfate, gl~s.s balloon,·.·glass fiber, glass bead, 

inorganic fiber such· as carl;>on fiber;. stainless fiber, 

:.aluminum fiber and .. aramide· fiber,··carbon blac.k·, inorganic· 

fillers such as a metal whisker, silica, alumina, talc; mica, 

... clay, .. kaolinite,. 'l'i02, zno and. Sb20 3·,· and one_ -oz:: more· kind .of 

·:.-:the t·pres·ent::·"i·nvention /are:'. ·not ''.:restr icted:-by ·:.thes~. 

The thermoplastic resin ·composition of the present 

invention· is obtained by blendin_g and melt kne~ding the· 

components (a) , ( b) . and ( c) with conventional methods.. . And 

the · compone.nts. ( b) and- ( c) ·may be added- in . polymerization 

iprocess-of the component (a). 

The thermoplastic resin composition of ·the·present 

invention can be molded by various methods such as an 

injection molding, an extrusion molding, a blow molding, a 

-:.·sheet molding··and film·,molding,·,:which ·are 'most .suitable since 

·the 'composition· is highly-.prevented from deterioration··due to 

heat. 

Besides, a molded article provided by the.pesent 

------···-··----·----·--· 
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. inven·tion can be widely. used as a packaging material, 

household appliances,.an exterior.mat~rial for automobiles 

parts and an·interior decoration material such· as trim.parts 

of automobiles. 

EL\MPLE 

The Example of ·the·present invention is illustrated in· 

detail·accordinq to Examples and comparative Examples as-

follows, ·but those ·are simple ·exemplifications·, and the 

present invention ·is not limited to thein. · 

Each: Example and Comparative Example was-obtained-by 

,. "_· ·,, .bJ:end.:i:n11·:·!:the .· c·omponents- ·.•shown .. :in .... Tables·:.1 to -.3 ... ·.'.f That· is-, 

.,._. :those··.·components•··i.were '·extruded· :with'-· a·:·tw±n·::.:screw>·kneading 

machine ('TEM-SOA manufactured by i;roshiba -Machine co., Ltd.) at· 

a cylinder temperature of 260 °C, and pelletized to·obt-ain the 

composition by a_ strand cutt,er after cooling with. ·a water; 

basin. Thus obtained pellets we~~-dried at 130 ~c for .2 hours 

tunder vacuum drying, and molded-~to obtain ·a test piece.with an. 

injection molding machine (IS220EN .. manufactured by Toshiba 

Machine Co., Ltdo) at a.cylinder temperature _o~ 290 °C, an 

injection pressure of 1200k9/cm2 and a mold temperature of 80 

oc. 

Thus obtained pellets and the test piece were evaluated 

by the following method, and the results were obtained. 

ii1iiiITT!Hf 38 



[The molecular weight of the polyphenylene ether] 

The pellets provided were dissolved in chloroform and 

measured with a gel permeation chromatograph (GPC) (HLC-8020 

manufactured by Toso Co., Ltd.; columns of K-806, K-805, K-804 

and K-803; a detector of UV having a wave length of 290 nm; a 

temperature of 40 °C; a flow rate of 1.0 ml/min), and the 

molecular weight converted with that of the standard 

polystyrene was determined. 

[Thermal resistance stability] 

After a thermal hysteresis was given to the test piece 

having 3.2 mm in thickness for Izod impact tes~, obtained by 

the ·above-mentioned injection molding, by lett_in·g alone in a 

constant temperature. of 15 0 °C for 10 0 and 5 0 0 ;. hours, it was 

notched in accordance with ASTM D256, and Izod impact test was 

conducted at a temperature of 23 °C. 

The materials illustrated as follows were prepared in 

order to obtain the compositions of Examples and Comparative 

Examples. 

(Polyphenylene ether ; PPE) 

The polyphenylene ether (PPE) was obtained by homo-

polymerization of 2,6- dimethylphenol and having a logarithmic 

viscosity of 0.46 in chloroform solution (0.5g/dl) at 30°C. The 

molecular weight (Mw) of PPE before melt-kneaq~d was 46,100. 

(Polycarbonate ; .PC) 

The trade name of CALIBRE 300-10 manufactured by 

---------------------------- 39 



Sumi tome-Dow: Co. , · Ltd. , ·was ·used. 

-(Polyme.tbyl ·methacrylate ; ·PMMA)" . ·· ... 

The trade. name-.of SumipelC· LG manufa~tured by Sumitomo 

Chemical Co., Ltd. 

( Pol_ystyrene) · 

'Polystyrene· l "(PS~l) ·: .. The trade name :·of· .. ~wnibright 

·El83N· manufactured by StL-nitomo C-her.µ.cal· .Co.,. ·Ltd.;· · 

Polystyrene· ·2. ( PS~2"). : The trade na..'lle· ·of·· Sumibriqht 

UG3000 manufactured by· Sumi:tomo-··Chemica1.· C.o., -Ltd. 

(Additive-}-

·· --·-· ... Additive:_1 : ·The trade. name of -s·anol LS~'Z70.-:manufactured 

. 1.:' ··: ,,>._:,~by•:.Sankycf.':'Co •·,.'··,Ltd .• · ':·It;.:i:is~ ~·represented.·:by.t''bhe::<:fo~.:.l:owing - : ~ ... 

.:.:.· (-5 9 "} 

Additive 2 : ·The trade name of Tinuvin 622 manufactured 

by Ciba-Geigy Corp. It is represented. by the following 

chemical formula (60). 

--------- ----------
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Additive 3 : :The· trade name: of· .Chimasorb .9.44 ·. 

manufactured ·by :Coiba-Geiqy".Cor..p •. It .. if?-- r~presented by the.··. · 
f ollowinq cnemical; formula . '(.6.1) • 

- .. >:·:· ::~f .... 9-lj' 
·· :: :·ca"j .... ·N . •.CH 

.J I 3 
H n 

··Additive .. 4 : The trade name of Adekastab, . .PEP-36 

{61) 

manufactured· by Asahi. Denka Kogyo K.K. It is represented by 
:the followinq chemical formul~- (62). 
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The compounds used in Exainples are prepared ~Y the 

Reference Examples shown· below.. Besides,-. % in those Reference -

Examples· i.s··by wei-ght unless otherwise .notified.· 

Reference Example l 

... Preparation of N ,N'-bis ( 2·,,2-·, 6., 6·-,tetramethyl-4-piperidyl')-1, 6-

. hexanediamine . ( Comp:;,und .1) 

In a 5" liter autoclave were charqed.981· q (6.32 mo.le~) 

of 2, 2, 6; 6-tetr.amethy.1-4-piperidine,. · 35.0 g ( 3. 01 mqlesJ of . 

hexameth.ylenediamine; 1500 · g of methan~l~·-.and .5·.0 q of carbon. 

containing 5 %-platinum the~eon.with keeping the temperature 

··-::of ·at ;45 .to .ss°C ..... The . inside. of· .the autocla·ve .'was .-pressurized 

·,;--· ;tto;:,,4-0\~:bar's"·:.wit·h,,-hydroqen':::arid :heated:: to .7.0-:8.0 °C ·'to.,.c·a-rry· out· 

·-· '>hydrogenation~·· The· J:lydroge11ation:w.as co;npleted·\after 4· to· 5 

-hours. The catalyst was. removed ·by -filtration. at 70 to BO °C 

under 2 to 3: bars; and 1070 g of N,N'-bis(2,2,6,6~tetramethyl-

~-piper idyl) -l-; 6-hexanediamine. ( Comp<;>Und 1 ) was ~obtained by 

distillation. Yield : 90 % • ·Boiling point : 188 to 190 °C/O. 80 

mbar. 

Reference.Example 2 

Prepar~tion of N,N'-bis( 2-methoxycarbonylethyl ~-N,N'-bis(2, 

2,6,6-tetramethyl-4-piperidyl)-l,6-hexanediamine (Compound .2) 

In ·a 1 liter four-necked flask were·charged ·so g (0.20 

moles) of :N_; N '--bis"( 2, 2, 6; 6-tetramethyl-4-pipe:·ridyl )-1, 6-

hexanediamine (Compound l) -obtained in Reference Example 1 and 

200 q of methanol, and they were completely dissolved. 

--------------- Replaced 
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c 

Thereto was ·added dropwise. pf a solution prepared by 

··dissolving 35 g (0."41 moles} of methyl.acrylate in· 100. g_ of 

.. ·methanol: at. room temperature .. - Then, reaction was ·:allowed to 

proceed for 1"2 hours under reflux~ After completion of the 

reaction~- the: solvent was -distilled, off and.the· residue-was_ 

recrystallized :from- _hexane to obtain· 9B g· {O·. l 7 mol}- of the 

Compound· 2 as a white _-solid. Yield: ·85 %· •.. Melting point: 

50-52 °C. 

-:Reference.Example 3 

Preparation ·of -N, N '_-bis-( 2-octadecyloxyc.arbonylethyl) .... N, N • -

. _, .. ,bis.('2-.,·"2 ·, 6t-6·-te-tramethy_l-4.-..piper~dy1) -1,. 6-hexanediamine 

-·,:•~{<Compound -- 3 ) - .. · .. 

'--'-.•-.-"In -a· .four-necked'.:f.lask-.~_.pr.ovided :with.·a·:stirrer -ap.d _a 

reflux condenser were. ch~rged, 20 g (l5 mmoles) of .N,N'-bis(2-

· -methoxycarbonylethyl)-N1N' -bis ( 2, 2, 6-, 6-tetramethyl-4-pi.peridy:l 

) -1-, 6-hexanediamine -. {Compound ·2) obtained -in Ref e:c:ence !!xample 

2, 21 q -(77 mmoles)- of stearyl alcohol -and 200- ml- of toluene, _ 

tfollowed by stirring under -reflux. Thereto -wa·s added- dropwise 

of a solution of 0 .-1 g ( 4 mm.oles) of lithium amJ_de ·in 3 g of . 

methanol& Thereafter, the.solvent was distilled off with 

addition of toluene and the reaction was completed. After the 

- .reaction was- allowed -to ·p·roceed for -4 hours, toluene· was . added 

, followed by cooling to· .room. temperature. The· organic layer 

was washed with water three times ·and then concentrated to 

obtain 23 g (22 mmol} of the Compound 3. Yield:- -63 %. Melting 

-----·--·-----------·--
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point : 45-46 °C. 

Reference Example 4 

Preparation of .N,N'-bisl 2-t-butoxycarbonylethyl)-N,N'-bis(2, 

2,6,6-tetramethyl-4-piperidyl)-1,6-hexanediamine (Compound 4) 

The procedure o·f· Reference· Example '·3 was repeated except 

that t-butyl alcohol was us~d instead of stearyl alcohol, 

thereby· obtaining 13 g·of the Compound 4~ Mel.ting point· 72 

to· 73 °C. 

Reference Example 5. 

·Preparation --or N, N·' -diacetyl-N; N ! -bis {-2-r2; ~; 6-te"tramethyl;.,.4-

·~piperidyl) ~1.; 6--hexanediamine, .. ,.(:Compound .5) · 

·, · • 1 ·In°·,-a·~soo···ml-.. ,'-fouZ":..;;?Ieckedt-f1.:as-k.~iwere::'cirarged;- 2.0 ._7 .g ... ( 50. 7 

' .. ··:nuno·1e·s) ····of: N, N-' -bi·s"{2 ,·2,,'.6 /6•t-e.t~amethy1-·4...;piperidyl}-l, &- -

hexanediamine· (Compound 1) obtained in.Reference.Example ·1 and--

70 g of pyridine, and they -were ·completely d,i.ssolved. - Thereto 

was added dropwise of 11.64 g (0.114 moles) of acetic­

·anhydride over a· period of 30 minutes, followed-by"l hour at 

-~ 40 °C. After cooling, 100 g 20 % aqueous Nao~ and 50 -ml of 

toluene were added and the· product- was extracted and washed 

with 50 ml of water. The solvent in the toluene layer-was 

distilled off and the residue was recrystallized from 20 ml of 

n-hexane to · obta.in · 2 0. 6 g of .the Compound 5. Yield : 85 % • 

Melting point : 152-154 °C. 

Reference Example 6 

Preparation of N,N'-bis(n-hexylcarbonyl)-~,N'-bis(2,2,6,6-

- ------------------
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-tetramethyl-4-piperidyl) -.1., 6-hexanedian'li.ne (Compound 6) · . 

The procedure of Reference .Example 5 ·was repeated except 

that heptanoic·anhydride was. used in.place .of acetic· 

anhydride, thereby obtaining 18.8 g of the.Compound 6. Melting 

point : .12.3-12s·· °C .• 

Reference Example·7-

Prepara.tion of N ,N ~-.bis (ethoxycarbonyl)-N ,N ~.!-bi$(2_,.2, 6, 6-

tetramethyl-·4-piperidyl >--~l, 6.-:h~xanedi~ne. :(Compou!\d ·.7 ). 

At a temperature of .o. °C or lowe.r·,.·-22.a . .q·.·(0.21 moles) of.·. 

ethyl chlorocarbonate was.added to- solution-of 39-.4 g (0_.·1 

... moles)' :of .N,N ·~bis.(.2 ,.2 .. , 6;.6-.tetramethyl-4~pipe.ridyl,)-l, 6·-, 
. ··-

·thereto was added slowly -8;.·4 g of .. ~sodium. hydr~xide dissolved 

in 50 ml of water with keeping· the .temperature. of at 0 · °C .. 

Then, the temperature was elevated ·to .2.0. 0.C, .and. the reactant 

was separated to a water· layer and· an. organic ·layer,. and the · 

'organic layer waswashed·with water and .dr-ied·ever· anhydrous 

sodium sulfate to·- remove .the .solvent •... Then,. the··residue. was 

. crystallized from octane to obtain 44.1 q of the Compound 7. 

Yield : 82 %. Melting point : 125 °C. 

·Reference Example 8 

Preparation•of Compound 8- [the chemical formula (63)] ------------
This Sheet Has Been Replace.d 

I\\\\\~\\\\\\ 111 \\\\ 
45 

j""".-.., .... ,,...,, ·~ ..... ~ .. -........ _ ···-

' -~ 
J T'I: H:.."\ Sf~l--f.::. l' t L. _ ._, . _ 'i J 

L ... ____ "''":~::~p~,:~~:_E!~ .. --- - ... .1 



0 0 

" " H N c c H ..... c H .:C ·O··H -· 
I 
c 

/ \ c c 
c H .,! 11 c H: s .. (63) 

c H 
/C\ 1 c'\ 

N·· C H ·-~ . . .... 
s· s . ... - .. 

H ;, 

In a four-necked flask -:-provided. with·-a·.thennometer and -a 

· ··~"'·'s.tirrer ~,were~Lchar.ged. ,.1.56; .-g .,of". ... 4-amino.,..2 .. ,2·,.-6-,.6~t.e.t·ramethyl-

_ ·: · · · ->: .. :pi.pe:tidine/:~i_4'0;Q; ··mJ>of :·to!luene~·:;<and-='·9$9,~.of;:::malei·c,.;~anhyfiri:de: and 
:: 

followed by·keepinq.the :temperature of at .. 60. ~C for 6. hours 

with stirring. After. comp let: ion of, the .·re.action, the produced 

white crystal was··-.filtr-ated and washed ·With· toluene. to obtain 

243 q of the .Compound 8 .• 

·Reference Example 9 

The 2,2,6,6-tetramethyl-4-piperidylamine was -used as · 

Compound 9 • 

. Reference Example 10 

·:Preparation ·of···methyl 2, 2, 6 ,·6-tetramethyl-4-piperidyl-amino-

propionate (Compound 10) 

The 7.8 g (0.05 mol) of 2,2,6,6-tetramethyl-4-piperidine 

and 5.6 g (0.065 mol) of methyl acrylate were allowed to react 

---------------------
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in 50 g of methanol .under. reflux for 3 hours. ~he solvent was 

distilled·· to .obtain 8. 0 g of· colorless liquid of .methyl 

2, 2; 6 ,6-tetramethyl-4~piper-idyl-and.nopropionate (Compound 10) 

as a fraction· of 130-136 °C/1. Sttlm.H9. 

Reference -Example· 11· ·. - .r .• 

Preparation of. Compound ·11.-· [t·he- .chemical formula "(.6~)] 

0 

" H N C 
I 
c 

/ \ 
c c· 

·. ·· ·c H '< I · · . l /'C :-H 

C H 11 

I 
c. 
I 
----NH 

I 

C H s 
c 

/ \ 
c c 

c H s . I d /·>. c .H s ' : .. 1c ·c' . !I .. 

_1c, 
1
c'\ .. 

CHs N CHs 
. : \ I 

:C H .. s ·. ·:.: N C H s 

H (64) H 

In a four-necked flask provided· with- a thermo-meter and a-

-stirrer were charged 15-6·.g .of .4'-amino-2·,2;6.,6-tetrametnyl­

'piperidine, ·32 g. of acetone, 239 9 of chlorpform and 0. 4 g. of 

benzyltrimethylammonium chlor_ide, and cooled to S °C with 

stirring. Then, thereto was added ~ropwise of 257.6 g of a 50 

%·aqueous-potassium hydr.oxide.solution over a period of l hour 

·.with ·keeping ·the .temperature ·of. at 5 to 10 °C,, .and· .thereafter, 

the. :reaction was .allowed to .proceed for 5 hours .. at 0 to 10 ~c. 

After completion of· the reaction, the aqueous layer was 

separated to a water layer and an organic layer, and the water 
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layer was removed. Then, the excess chloroform in the organic. 

layer·.was distilled ·off. to obtain·l76 ·g. of a white crystal as 

Compound 11. Yield : 92. 6 % • Melting point : 127-128 ~C •. A 

parent· ion--·peak of 380 ·was co·nfirmed by FD•mass spectrometry. 

Reference-Example 12 

Preparation of Compound 12 [the chemical fo?."'11l.ula( 65) J 

H 

0 ,, 
CC H 2) s -- -C N ·· .. ff · 

I 
c 

/ \ 
c c 

s c.H s I .. {/c H s 
. '\ 

· . ... 1c, /c' 
s . -· C · H s N C .. H s 

(65) H 

In a four-necked flask provided with a_ thermo-meter and. a·-

stirrer were- chal:'.ged 156 .g of 4-amino~2.,2,·6,.6-tetramethyl-. 

p'iperidine, 400 ml of ·tol.uene and 12.1 .. g.-of·.triethylamine-, and.. 

~the atmosphere in the:. flask was replac~d .. with nitrogen •. After. 

the content was cooled to 0 °C,·thereto was added dropwise.of 

119 g of sebacoyl .chloride under ·:stirring with. keeping the 

·temperature of at .O to .5 °C •. After completion of the addition, 

· 2·00 ml of 20% :aqueous :sodium .hydroxide :solution ;.was added to 

disso·lve the ·hydrochloride of. triethy-~amine produced by the 

reaction. After the aqueous was separated to a water layer 

and an organic layer, the water layer was removed, and the 
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organic layer was washed with 100 ml of water. The organic 

layer was ·concentrated and the residue was crystallized from 

n-hexane to obtain 203 g of a white crystal as Compound 12. 

Reference Example 13 

Preparation of tris[2-hydroxy-3-(2,2,6,6-tetramethyl-4-

piperidylamino)-propyl]-isocyanurate (Compound 13) 

Tris(2,3-epoxypropyl)isocyanurate (29.7 g) and 

4-amino-2,2,6,6-tetramethylpiperidine (47.5 g) were slowly 

heated in a hot bath under stirring. Beat was generated at 

about BO °C. The temperature was raised up to 10-0 + 5 °0 and 

the temperature was held for about two hours. After cooling, 

white p~wd~rs of tris[2-hydroxy-3-{2,2,6,6-tetramethyl-4-

piperidyl-amino)-propyl]-isocyanurate (74.5 g) (Compound 13) 

was obtained. Yield : 97.4 %. Melting point : 55-60 °C. 

Examples 1 to 15 

The blend ratios of Examples and the molecular weights of 

the polyphenylene ether ~n the obtained compositions (after 

melt-kneaded} were shown in Table 1. 

~omparative Examples 1 to 7 

The compositions without the additives and Comparative 

Examples using the additives 1 to 4 were shown in Table 2. 

Examples 16, 17 and Comparative Example 8 

Thermal resistance stability of the compositions are 

shown in Table 3. -------------
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EFFECT OF . ·Ti;fE . PRESENT rmNtION · 

Deterioration of polyphenylene·ether. caused.by. the .heat· 

at the ·time of ·processirtg.c.an be markedly improved· by·adding ·a 

specific hindered ·piperid~ne compound· to the composition 

comprising t.he.po+yphenylene ether .and· the .non-crystalline 

thermoplastic· resin •. 

-----·--------~-------
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(Table 1) 
i 

-~ 
1· Composition Molecular weight of 
! 

polyphenylene ether Mw _..,, ==en PPE Polystyrene 1 Compound l iiiiiiiiiiiii g-
==a Example 1 70 30 1 61,000 

. !!: 

I 

PPE Polystyrene 1 Compound 2 
-Ill Example 2 7Q 30 1 51~(}00 =01 

(1) PPE Polystyrene 1 Compound 3 iiiiiiiiiiiiii CD _::s Example 3 70 30 1 62,000. . ~ 
--8 

I 
PPE Polystyrene 1 Compound 4 --..... ~ Example 4 70 30 1 .. 65, 000 

(1) 
0.. Pl?E Polystyrene 1 Compound 5 

Example 5 70 30 1 -· . 68, 000. 
PPE Polystyrene 1 Compound 6 

Example 6 70 30 1· 68,000 
PPE Polystyrene 1 Compound 7 

01 Example 7 70 30 1 52,000 ..... PPE Polystyrene 1 Compound 0 
Example 8 70 30 "1 6ll, 000 

PPE Polystyrene 1 Compound 9 
Example 9 70 30 1 62;000 

PPE Polystyrene l Compound 10 
Example 10 70 30" 1 68,000 

PPE P~lystyrene 1 Compound 11 
Example 11 70 30. l 70,000 

PPE Polystyrene 1 Compoun~ 12 
Example 12 io·, 30 1 .. 69,000 

f'PE Polystyrene 1 Compound 13 
-1 Example 13 70 30 1 53,000 
·. \ PPE Polycarbonate Cotnpound 1 \ 
. ' Example 14 70 30 1 65,000 . \ 

PMMA; Compound 2 .: \ PPE 
; 

Example 15 70 30 1 58,000 I .. 1 
·-· 
... ' 

: 
! 

1 
i 

"/ \ ... \ 

L.---1 
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[Table 2) 

___.... 

Composition Molecular weight of 
polyphenylcne ether Mw 

Comparative PPE Polystyrene 1 
Example 1 70 30 76,00P 

Comparative PPE Polystyrene 1 Additive 1 
Example 2 70 30 l 77,000 

Comparative PP.E Polystyrene 1 Additive 2 
Example 3 70 30 l . '79, 000 

01 Comparative E'PE Polystyrene l Additive 3 

f\) Example 4 70 30 1 75,000 

Polystyrene· 1 
! . 

Comparative PPE Additive 4 
Example 5 70 . 30 1 77,000 

Comparative PPE Polycarbonate 
Example 6 70 30 62,000 

Comparative PPE PMMA 
Example 7 70 30 75,000 

-r·--··-"""""! 

-~--:: -~ ;J --· =--rn 
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[Table 3] 

Izod impact st~ength with a notch at 23 °C 
aging at 150 ~for 

Component Initial lOOhours SOOhours 

Comparative PPE Polystyrene 2 
Example B 60 40 7.2 2 .. 1 2.3 

PPE Polystyrene 2 Compound 1 
Example 16 60 40 1 10:1 5.5 5.7 

PPE Polystyrene 2 Compound 9 .... 

01 
Example 17 70 30 1 a.a· 4.6 . ·. 4. B 
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WHAT IS CLAIMED !S: ·: 

1. A thennoplastic r.esin· composition- which· comprises 

(a) l to 99 % by weight of a polyphenylene ether resin, 

(b) 99 to 1 % ·.by .. weight of· at least· one non-crystal.line 

thermoplastl.c resin· selected from:·-an-· alkenyl-·aromat-ic resin, a 

non-crystalline aromatic ·polyester- ·res.in., ~ .methacrylate · ,. 

resin, a ~lyether._imide. z:esin and an·~romatic polysulfone 

resin, and per 100 parts by weight-of .the- sum c·f .(a)·an~·(b), 

(c) 0-.001 to 15 parts by- weight .of. at ·least· .. one 4-.a.zrcino"".' 

· 2, 2, 6, 6-tetramethylpiperidyl· compound represented. by· the ·. 

-';::following ·fo·nuul·a ·( 1), or (-2): 

R N-· ·----.·--(CH ) -- - - ···N· - - - -· •• 2 1 2 p I -
,,,c, ,,c ......_ 

c c c c; 
CH3 l I _,:CH- CH3 .... I I ,..cK3 'c ,. -' 'c c 
CH / 'w·"' 'ce ·CH / °'N' 'CH 

3 I 3 3 1 . 3 

Rl Rl 

---.. ---------·-
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-~ 

.:.1 

(2) 
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; wher.ein R1 represents a . hydrogen atom, an. o:cygen atom ( oxy 

·radical), a hydroxyl group, an.al~yl·group, a cycloalkyl· 

group, an allyl group, a benzyl group, an.aryl ·gr~up, an 

alkanoyl group, an alkenoyl group, an alkyloxy group or a 

cycloalkyloxy group •. R2 l;'epresents a .hydro.gen ·atom·, an alkyl 

group or a. group· .represented. ·by ·the·· following .. formula (. 3) ,. .. 

0 
II 

-R4 C +x+_,.R5. :--·· 
(.3) 

•. 

· .· .. f.in .. ·which:: ... ;X;;':'repr:esent:s -.;a<:direct .. 'bond 1 ,:, -0--·-or -NB.;.:,_. R4 ., ·.represents. 

· :·::·,··:a·:·direct···boiid:;"-"'a'"Straight>or ·.bi:anched 'a'lkylene- group·, ·an 

alkylidene · group or an' arylene . group,.: and· R5· represents a 

hydrogen atom,- an alkyl group,·· an -aryl .group or a group 

represented by- the following. formula.· { 4) or -( 5) , . 

.cH
3 

CH3 

-CH=-CHCOH .... 
n 
0 

_.,,CH .:3 

.....,CH 
3 

(5) 

and wherein n represents an integer of 1 to 4, p represents 
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an integer of . 2 to 6 t and ·R3 · repres·ents, an· n . valent organic 

group. 

2. A thermoplastic ·resin ·composi,tion according to claim 

1, wherein in the formula ( 1) or· ( 2·), n .is 1 and Ri is a· . 

hydro.gen· atom., an ·alkyl group,. a cycloalkyl· group, -.an -alkenyl 

group, a benzyl .group, :.an· aryl .. group- or a .. group· represented by 

the· following formula (.6··)-7 

.. · -~(.6) . 

represents a direct. bond,·a straight or branched alkylene 

group, an .alkylidene· group.or.an arylene group, and R7 .and.R8 

each represents -a. hy.droqen atom,. a hydroxyl· group,· ·an· alkyl 

group or an·aryl group,. 

3. A thermoplastic resin.composition accordin~ to c~aim 

1 , wherein in the formula ( 1 ) or ( -2 ) , n is 2 and R3 is an 

alkylene group or a group represented by the follow~n.g formula 

(7); 

0 
I I - c 

----·--··----·----

0 
u 

Rg C 
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, wherein Rs r~presents .·.a :direct. ·bond .•. : a straight ·or ·branched 

·alkylene ·-qroup,· an· ,alkylidene group· or an arylene· qroup .• 

4. A thei."mOplastic resin composition· according. to claim· .. 

1, wherein.in-the. formula (·1) o~(2), n is 3.'·and ~is a·,group. 

represented by,· the · following. ;t:ormula .- ( 8) ; · ·. · . 

H H 
1 I 
0 0 0 
l ti . I . 

-CHfHCH2 'N~ ;;.,CH2CHcH2:- · 

I t 
··t• c 

.. :h-,_../ ~ 
·-o' 'N 0 

I 
CHi7HCH2-

0 
f 

H 

(8) 

5. ·A thermoplastic re.sin compos.i tion ... according to claim l ,_ · 

wherein in the formula ( 1 )· or ( 2 ) , n is 4 and R3 is .. a group 

represented by the followinq formula ( 9) or ( 10 )·; 

----~------. 
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0 
u 

CHaC-

1 0 
- ti 
CHC-

1 ?. 
CHC-

1 0 
ll 

CHaC-

0 
11 

C~a·~-,.ca ····c- ~ ·.·. ·::' ~·a··~-. •• n!..z , .... 
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(9) 

..... · .. ( l· 0) 

6. A thermoplastic resin· composition·· according to claim 

1, wherein in the -.. formula ... (.1), Ri. and R2 each represents a 

hydrogen -atom or an alkyl group havi~g .1~1s carbon atoms and n 

is 1 or 2, and 

•(I) w~en n is 1, . R3 is a hydrogen atom, ·an. a_lkyl group·, a 

cycloalkyl qroup,. an alkenyl. group .or the group represented by 

· the formula ( 3) . in which X. represents a direct bo-nd, -0- or -

NR6- , R4 represents a direct bond, a straight or branched 

·; alkylene ~~roup: having ·1-10 carboz1 atoms-; an. alkylidene group 

·or . ary.lene ·group, ··and R7 and ·R8 . each repre.se~t a . hydrogen atom, 

an alkyl gr.cup having 1-18· carbon atoms, an aryl group having 

6-21 carbon atoms or a group ·represented by the formula (4) or 

(5), and (II) when n is 2, R3 is a group represented by the 

-·---------
----~----
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0 0 
11 U 
C Rg C -

(7) 

, wherein R9 represents a direct bond, a ·straight or.·branched ... 

alkylene qroup having 1-10 .. carbon .. atoms, an alkylidene group 

or an ary.lene qroup. 

7. A thermoplastic .. resin composition ·according to claim. 

1, ·wherein in the: f.ormula (l·), n-is 2 and R3 is. an -.alkylene_: . 

.. .group. 

B. A thermoplastic resin ·composition according to. ·claim 

1, wherein in the formula - ( 1 ) , n is. 2, · R2 is a hy<;iroqen atom: · · · .. 

and R3 is an alky.lene :group·. 

9 • · A thermoplastic resin composi·tion .. according to .claim · 

, 1, wherein in the. formula· ( l )-·, n is· 2, R1 is a hydrogeri atom or 

a methyl group, R2 is- a hydrogen atom and R3 is a hexamethylene 

group. 

10. A·thermoplastic resin ·composition according to claim 

1, wherein in the formula ( 1), n is 2, R2 is an ·alkyl .group and 

R3 is an alkylene group. 

59 

--------------

. ' 

. .-..... .., ....•.. ~-· 

i 
.R£:PL.4C:EJ) J 
~ ...... ·-·-..-· , .. , -·-------·· 



' ' t 
t 
i 
f 
i 

I 
f 
i 
: 

t 
t 
l 

I 

' i. 

... ······ . . . .. ·~:-::.-.::-:::-:--=--- ·--··-·-
----------···--

11. ·A ·thermoplastic- re.s:j.n -composition accox:d:ing· to· cl~im 

1, wherein· in the .formula· ( l.), .n· is· 2, R2 is a. group 

represented by the formula (3) in which x represents· a direct 

bond, -0- or -NH-, R4 represents a direct bond, a straight .or 

branched alkylene· g:roup, ·an a.lkylidene group or an -~ry~ene. 

· group, R5 represents a hydrogen .atom,- an· .alkyl· ·group 1:: an. aryl 

group or a group represe.nted by the formula .{ 4) 0.r ( 5) , · and R3 

is an alkylene group.·· 

12. A thermopl·astic .. J:'.esin composit:j_on-··.-according to claim ..... 

1, wherein the non-crystalline thermoplastic. res·in · (b) is an . 

!'al.kenyl;·~·,ar:omatic. ·.res in •. 

13. A thermoplastic. resin composition. ·accordi~g to c1aim ·. · 

1, wherein the· 4-amino-2., 2, 6 ,·6-tetramethylpiperidyl compound 

( c) is a compound represented by the ~ollowinq· . .-formula . ( 1) 

wherein R1 represents .. ·a hydrogen ·.atom,.· an ox-.fgen atom ( oxy 

radical), a hydroxyl group, an alkyl gro~p having 1~8 carbon 

atoms, a cycloalkyl group, an allyl group, a benzyl group, an --------------
This St.e to 

lliii li!iniced 
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aryl qroup·, an. alkanoyl. group,· ·an. a.:l}t"enoyl group, an -·alkyloxy · 

group or a cyc-loalkyloxy .9r.oup, ., a,nd n. ·is an· .j..nteger of 1., 2-.or .. 

4 ; and when n i~-· 1, .R2 ·represents a hydrogen atom, an alkyl 

group having 1-8 carbon atoms or -C-(P)-{Q)-C-OH in which P 
IJ II 
0 0 

and· Q represent one ... se·lecte.d _ from the· -·group ·-consisting .of an 

alkylene group r'· an. alkylidene .group, .. a vinyl __ group_ and a 

vinylide-ne group, __ ·and R3 ·represents ·a hydrogen ·.atom, an alkyl· 

group, a cyc-loalkyl group, an·alkenyl group; a·benzyl group, 

an aryl group or a. group represented. ·by ·the· following· fopnula-

-( 6) ' 

( 6.) 

in· which Y represents a direct· bond, -o- -NR~~~ R6 represents a 

direct bond, a straight .or branched alkylene ... group, an 

,alkylidene .group or .. an arylene group, and R7 and· Ra each 

represents. a hydroxyl group, an·alkyl ·group,·an aryl group or 

a group represented by .the .following formula. (·4) or (5}, 

--CH=CHCOH 
ti 
0 
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c c. 
CH 3 ·...._ I . . ·I _.,<:;:H3 --c c .. (5) 
CH ./ .,N_,, ~CH 

3 f 3 

R1 

; when n is 2, R2- represen"!:S a ·hyd.roqen -atom,. ·an :alkyl g.roup · ., 

having 1-8 ca·rbon· atoms or. -.,JC-(P)-"(.Q)·-c-oH in which P.: 
II 11 
0 0 

and Q represent one .selected· from -the· group consisting of an . 
. 

.. <:alkyl.'ene.".-:9r-o.up:::.an:· ~a:1ky3..idene:.-:sgroup., ~.:a .. viny i~.: g:t;oup. ·and a:· 

·. · .. ;, ''-'·Vinxy.1.-±d·ene:~.:9roup/-'and~:.R3:::representsr;a:n :alkylene .group or a 

group· represented _by.-the .. fo.llowinq. formula .(.7}, :: 

0 o· 

" u .. 
- c Rg c. - .. ( 7) 

in which R, represents a.direct·bond,. a straight-or. branched 

alkylene. group, an-· alkylidene . group or an arylene group; 

and when n is 4, R2 represents a hydrogen atom or an alkyl 

group ·having 1.:..8 carbon -:atoms,.· and R3 represents a group 

·represented by the following formula (9) or (10), 

-----·------------------
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0 
If 

CH2C-

I o 
. ti 
CHC-

1 ?. (9) 

CHC-

1 ?. 
CH2C-

.. , . (I .0) 

14. A thermoplastic··resin composition according to claim 

13, wherein· in the formula (-1) , . R1 and R2 . each · repr.esents ,a 

hydrogen atom or an alkyl .,qJ;:oup having· 1-8 carbon atoms and n 

i"s l or 2, and i 

( i) when n is 1, Ra ·is a hydrogen atom, ·an ·alkyl group, a 

cycloalkyl group; an alk~nyl group or a-group represented by_ 

the fallowing formula ( 6) , · 

-\..- R . ·J . 7 (6) 

in which Y represents a direct· bond, -o- or -NR8-, R6 

represents a direct bond, a straight or branched alkylene 

----------------
. This Sheet Uas Been Replaced 
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group having l-10 ·carbon· atoms,· an alkylidene group or· arylene 

group, and R7 and R8 . each -repres~nt· a hydroxyl group,· an. alkyl. .. 

group h·aving· 1 .... 1 a carbon atoms, an aryl gro~p having 6-21 

carbon atoms or a group represented by the following formula 

(4)or (5), 

-CH==CHCOH · 
ti 

I 
/c, 

c c 
CH3 ......._ I . I . c c 

. ··/ ., ./ 
CH . ··N 

3 I 
Rl. 

0 

'•· 

( 4 )• 

, 
( 5) 

and (ii) when n is 2, .R3 represents a group represented by the .. 

following formula ( 7) , . 

0 
u· 

0 
t I 

- c Rg C -
(7) 

in which R9 represents a direct bond·, a straight or branched 

.alkylene··group· having 1-10 carbon atoms-,· an alkyl·idene grpup 

or an arylene group. 

15. A thermoplastic resin composition according to claim 

13, wherein in the formula (1), n is 2 and R3 represents an 
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alkylene group. 

16. A thermoplastic resin composition accordin9 to claim . · 

13, wherein in the formula (1).1 · n is·· 2, R2 represents .a 

hydrogen _atom and ~ represent.s an alkylene: group. 

17. A thermoplastic .resin. -composition. according .to claim 

13, wherein in the formula ( 1 ) , n · is 2,. R1 repre~ent.s a · 

hydrogen atom or a methyl · group, R2 - r~pre·~ents·: a. ·hydrogen atom 

and ~ represents a hexamethylene group. 

··~· ·:·· i-s. · . ·A<thermopi:astic ".resin .composi t:ion -according· to ·claim · 

group and R3 represents an alkylene group~ 

19. A thermoplastic resin composition according to clai:in 

13, wherein the compound (b) represented by· the formula ·( 1-) is .. 

at least one. compound represented by the .-following formulas 

(i)-(iv): 

R11----

C H C H 

( i ) 
-._.. _________________ __ 
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0 R,,Ru 0 
II I I 11 

HO- C -C = C -C N 
t 
c 

/ \ 

. ( ii ) 

----- R·11 ---

I llllHI 111111 Hiil lllll ·111111 
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0 Ru R, .. 0 
II I I 11 

NC-C=C -C-OH 
I 
c 

:/ .\. 
.c c. c ·· c· 

CH<' l/cH, 
c· c, I\ I ' ... 

c H ., I ..• +/ c H ' 

I C C \. . . 

C H s N · · C· H s 
\ I ' . 

CHs N .CHs 

0 R, .. Ru 0 
II I I If 

(iii) 

HO-C-C-C-CN R11---

H H I 
c 

/ \ 
c c 

c H ., I I/ c H ' 

/C\ 1 c' 
C H.s N · CH s 

(iv) 

·-·----------·---
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wherein R10 repres~fits a. hydz.·ogen. atom,. an alky.l · grQup or an 

alkyloxy group, R1·i .represents an· ·alkylene group,· R12 represents 

an alkyl ·-group, and R13 and· R14 each repr·ese11ts a hydrogen atom 

or a methyl group. 

20. A thermoplastic· re·sin. composition. according to claim 

19, wherein in ·the· formula "( i), R10· represents a hydrogen atom, 

a hydroxyl group, an alkyl group having 1-10 carbon atoms or 

an alkyloxy ·group having : 1-1 O· . carbon atoms, and· Rii represents 

an alkylene group having 2·-8 .. carbon atolll$. 

· ·.21 .• ··A·, ther:moplastic:.•:res±n;'.compo·si:tio.n ·accordi:r;ig to claim 

· · ~19, :~wherein.:. i·n .. ·the· .formula·· ( ±) ;:, :R1i:-r:epresents. a· ... -hydrogen atom 

or a methyl .group and:R11 represents a hexamethylene group. 

22. A thermop~astic resin composition according·to claim 

19, wherein in ·the . formula. (ii) , Rio · z:epresents a ·hydrogen . 

atom, a hydroxyl group, an alkyl ·group having 1~10 carbon 
.. 

atoms or an alkyloxy group having l~lO·carbon atoms( R11 

represents an alkylene group having 2-8 carbon .atoms,.and R12 

represents an alkyl group having 1-18 carbon atoms. 

23. A .thermoplastic.resin composition according to claim 

19, wherein in the formula (ii), Rio represents a hydrogen atom 

or a methyl group. 

--·-------------
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24. A thermdpiastic ·resin composition ·according.to claim 

19, wherein in the· .formula (iii')', Rio .represents a hydrogen 

atom, a hydroxyl ·group., an alkyl group having. 1-10 .carbon 

atoms or an alkyloxy group having 1-10 carbon atoms, and R11 

represents: an alkylene group having .. 2-8 ca.rbon ·atoms. 

25. A thermoplastic resin· composition -according to c.laim 

. 19 ~ wherein in the formula (iii) , Rio repr,esents a· hydrogen .. 

atom or a methyl.group. 

26. A thermoplastic ·resin· composition according to claim 

··19 ;:'.~'wherein in ··the· formula (~iv};· R10·: .:represents a hydrogen 

·:.:atom, a hydroxyl group, · an· alkyl· ·group .. having 1--:-J. 0 carbon 

atoms or an ,alkyloxy group having 1-.10 carbon atoms, .and R11 

represents an alkylene group having 2-8 carbon .atoms. 

27. A thermoplastic .. resin composition .according to claim 

. 19, wherein· in the formula (iv) , R10 . repre.sents a hydrogen atom 

or a methyl group. 

28. A thermoplastic resin composition according to claim 

1, ·"Wherein:·the. 4.-amino-·2, 21:6, 6-tetramettiylpiperidyl compound 

· "{ c )· is a· compound ·represented by· the fallowing formula { 1) : ---------
. \\iii~\r 
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R2j-- --- - - R3 

c/c'c 
CH3,~ ~ /CH3 

CH/ 'N/ 'CH 
3 I 3 

Rl n 
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( 1 ) 

wherein R1 represents. a hydrogen atom, an oxygen- atom (oxy 

radical), a hydroxyl group; an alkyl.group having 1--8 carbon 

atoms·, a cycloalkyl group,. an allyl group, a benzyl. qroup, an 

aryl group, an alkanoyl group, an alkenoyl group, an alkyloxy 

·,group or ::a cycloal:ky.J.:oxy .·:gr.oup,. R2 .represents .:a-·hydrogen. atom· 

·.:or.::al-kyl :group, ·and. n ·.is-·an integer· of 1, 2 o:r;; 4 ; and 

(I) when n=l, R3 . is a hydrogen atom, an alkyl group, a 

cycloalkyl group, an alkenyl group, a benzyl group, an allyl 

group or a group represented by the following formula (6), 

{6) 

in which Y represents a direct bond, -0- -NR8-, R6 represents 

a direct bond, a straight or branched alkylene group, an 

:. alkylidene .group or an arylene group, and R7 and Ra each 

represents a hydroxyl group, an alkyl group, an aryl group or 

a group represented by.the following formula (4) or (5), 
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CH
3 

CH3 

~CH==CHCOH 
II 
0 

.,.....CH 3 

""'CH 
3 
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l'f s * 

(4) 

(5) 

(II) when n=21 R3 represents a group represented by the · . 

following formula (7), 

0 
11 

- c 
0 
u 

Rg C (7) -
in which R, represents a direct bond, a straight or branched 

alkylene group, an alkylidene group or an.arylene group, and 

(IV} ·when n is 4,. R3 represents a group repr.esented by the. 

following formula (9) or (10). 

---------------
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0 
II 

CHaC-

1 0 
n 

CHC-

1 ?. 
CHC-

1 0 .. 
CH2C-

-------- - -

(9) 

( l. 0) 

29. A thermoplastic resin composition .acc-0rding·to cla~m 

28, wherein in the formula· ( l), R1 represents .a hydrogen atom· 

or an alkyl group having 1-8 carbon atoms, R2-represents a 

hydroqen atom or an alkyl -group having 1-18 carbon atoms, -and. 

n is an integer of 1 or 2 ; 

and when n is 1, R3 represents a hydrogen-atom, an alkyl -group, 

a cycloalkyl group, an alkenyl group or a group. ·represented by 

the following formula (6), 

.( 6) 

in which Y represents a direct bond, -0- or -NRa-, R6 

-------~--·-·---· -----
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represents a direct bond, a straight or branched alkylene 

qroup having 1-10 ·6arbon atoms, an.alkylidene group having 1-

10 carbon atoms or arylene group, and -R7· and R8 each represent 

a hydrogen atom, an alkyl group having 1-18 carbon atoms, an 

aryl group having 6-21 carbon atoms or a group represented by 

the following formula (4)or (5), 

Cl:i3 

CH3 

-CH==CHCOH 
ti 
0 

(4) 

. ( .5) 

; and when n is 2, R3 represents a group represented by the 

following formula· (7), 

0 
I) 

0 
r1 

- c Rg C 
(7) -

in ·which Rg represents a direct bond, a .straight· or branched 

:alkylene .group having 1-10 carbon atoms, an alkylidene group 

having 1-10 carbon atoms or an arylene group .. 

30. A thermoplastic resin composition according to claim 
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l, wherein the 4-amino-2,2,6,6-tetra.methylpiperidyl compound 

(c) is a compound ~~presented by the following formula (2) : 

wherein R1 represents a hydrogen atom, an oxygen atom (oxy 

... rad;i.cal), ··a·,:hydroxyl.:9roup,. an alkyl group having 1-8 carbon 

.· .. ,atoms,." .. a ,~cycloalkyl group, ·an·.:o.allyl ·'group, a ·benzyl ·group, an 

aryl group, an alkanoyl group, an alkenoyl group, an .alkyloxy 

group or a cycloalkyloxy group, and n is an integer of 3; 

an~ wherein ~ represents a hydrogen atom or ari alkyl group 

having 1-8 carbon atoms and p is an integer of 2 to 8, and R3 

represents a group represented by the following formula (8) ; 

------------
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(8) 

f 

H 

···---·-·---------·. 
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