 e3¢Hv H | 6" Tv nM 1 8 JUN 2003 TITLE OF THE | NVENTI ON HI;%BEQU{B
NE COVPOUND, RESIN COWPCOSI Tl ON, POLYURETHANE FI BER AND P METHOD

AND USE THEREOF B THE INVENTION b Field of the Invention

*i 6s~fi~* The pre nrelates to a hindered am ne conpound, a

resin conmposition conprlsing a hindered amtne conpound which achi eves

stabilizing effects (resistance to NOx, light stabilization, etc.) even

after various processing processes, a 10 resin conposition conprising such

a hindered ami C d i IS sufficiently stabilized even after

vari ous procgggﬁﬁg8gfgﬂ€s§ﬁgéﬁgl | yur et hane resin conposition and fi ber
conprising such a Ri ) i I Lcl.ent 1l1.zed
even after vari ousﬂgﬁgggggiﬂg}%ﬁo Waﬁsg%ngﬁﬂéggﬁgibﬁheﬁ%%§&@%wﬁ
preparation C i ber t he present
invention r e?g?gg F%Isap%é¥§%f£e$ﬁ%{‘$€§i%\nggfr%%g}{%@%nd fiber whteh is
stabilized aggaj 1S CQL0 i with NOx, and a nethod for the
preparati on %‘fﬂ fsa(a’%ﬁggﬁpg yg}?éetWr. 20 In addition, thjmmm‘mm"""
inventioryrerpateg Le & étiﬁgggt{ ric or knit conprising a p

fiber angsa non-stretcﬂ fiber such as a polyester fiber, a pol yamsde-fi ber,
a cellulose fiber, Tﬁé?ré@ér&r 1AEnEPoRelaiaiteyl t S ubsi ALt £4 aﬁi&%{j&%&ﬂ@und,

derivatives are called hindered am ne conpounds, and w dely use
stabilizers afr¥aihodsmpesitiorsi ditbriEdhdray e ihicekest akihbzEbgp6hhgChsi &N
resin material s. ~a a a N coos 2 Hi ndered am ne conpounds are usually
used to suppaehsetbs deghhlbting edfisets birddigtdardd tayo,, Highered ami ne
conpounds of various structures are w dely used dependi ng on the kinds of
resins to bessababllitzationputposesveappfteat varisousetprodesBangupebbassesesa ns
are nore easily deteriorated by various factors than other resins, and it

i s essentd al résinpannorsdtthamecomsr hsing suahps Wichdetrabl dmizes compionng whbch
applications of polyurethane resin conpositions, a polyurethane fiber
particul arl yideseffocaertblyistcabilidted evdrarafteunfadoua parogessibga unit
wei ght. Anong the causes for the deterioration of polyurethane, even a

sl i ght anmbunPrefesses ogeROd¥geshanedeinsconppsi heopAndifébraneomphsing t
is highly desired to devel op an effective stabilizer against_ NOX. Anpng

ot hers, hi ndéred aarﬁlﬁéiec’%ﬁ?péﬁ‘%@ RAVBOWNA | Whi als it pEEE 1ESeBEpPrekaP hzed

di scol orati on_of urethane with NOx, and thus various typ of _hi ndered
B e compOURHSR HAEE b etrt o0 BHARE S SO CSARSS YU e TR S BaUC e

whi ch tabili by t ' f. hi d ami ds oft
o6 theltao BESBRFRpi o 19CE P4 AR Ao thie. compounds af ter
d i pg..On I f 1 s dyei f I th
fibers. Fibers can® BSCENBILS VT QU HEthadY HRpeRuiTig “Gn *t K i nds of
fib d j j - ' . td.cul fib . of;
Lreatod 1n aRoREar CidR St YE i R R Bt T s TRBA B,

salts wth aghdsnip §PEcEtdM €1 QAUSASPUAUH b, , ShAGCa LY efc?@rs]th?e

conpounds. Thus, it is one reason why the stabil'izing effects of the

hi ndered am @eggﬁygy&q%grglépsg pdBfutdihdHdndaned- .am ne conpounds form

~ 8 J UN 2003 3 water-soluble salts and liberate fromthe fibers. Such a
phenomergn is remarkafh@i tidm, | o rplasdiar nririfiorhiredered 2ol Bestretch
conpounds, al t hough hi gh nol ecul ar wei ght hi ndered am ne conpounds havi ng a
mol ecul ar wet ghbti©fors enetatohppusang d posoveedhahet Bibdheusnathd@ystretch
encounter the sanme phenonenon. Therefore, the increase of the nunber of

hi nder ed ani Abb@r csypsh ias a pollgestert Dibeapr avodiandidabiflibeirnga edd Enilodead
to the easy liberation of the hindered am ne conpound by the treatnent in

t he acidic sbibérpnetdhat is, the concentration of the hindered am no
groups in a 10 nolecule has a close relationship with the |iberation of a
hi nder ed am Peieondound from fibers, and the prevention of the |iberation
of hindered am ne conpounds is inconpatible with the high.stabilizin?

ef fect s.25To ul t i naPelyabkelesitbs ticcutask mitiesr dimehideddived iagsnargscalled
conpounds, many literatures propose the reaction of the hindered am ne
conpounds wi Rhngersdermine eenpaindiy radyl eldedor useshpise stebéliggesi 8 of

hi ndered am ne conpounds with polyurethane is disclosed in JP-A-53-1294,

JP- A- 53- 3939%ar jeua mesigrg pFncet the yidasiee bighnetkein hirekn ediesé Scorpsrids
are reacted with resin 20 polyners as disclosed in JP-A-53-1294 and
JP—A—53-3939@?t@ﬁbab%ysicaI properties of the resins nore or |ess
deteriorate in conparison with unreacted resins. For exanple, when hindered
am no groups are introduced at polynmer chain ends using a hindered am ne
conpound as a chain term nating agent, the increase of the 25 nunber of
term nal groups derived fromthe hindered am ne conpound to inprove the

T B Y - - N b S e



are'brepared, the presence of bulky groups such as hindered am nos rﬁﬂfzgkn
si de chains has influences on the interaction of the 15 polynmer nolecu

and in turn on the physical properties of the polynmers. Many proposals have
been nade on the reaction of hindered am ne conpounds with polyners
constituting resins other than pol yurethan2. For exanple, JP-A-5-262870,

JP- A-6-207142, JP 20 A-6-240220 and JP- A-6-264029 di scl ose stabilized
resins which are obtained by copol ynerizing a pol yneri zabl e hi ndered am ne
mononeri ¢ conpound_havi ng a carbon-carbon doubl e bond with a pol yneri zabl e
nononer constituti Rnenecdeanine crawoysidpnarezapnal by ntfadk doafRRrABACHRES i C
conpounds which are 26 proposed in, these Japanese patent applications are
rel atively e98PFgdebpolyraHistlynt ot e oRERRr §44H PAGNEHEOTRRRVRIS
but the kinds_.of the resins to be copol rized are limted to,thpse . of
vinyl ronomePs, various FhRHEes SXeh ) Bl Ypcad CTRRAS L ATIElE BROERCse
of copolymers of polynerizabl e, hi ndered am ne nonaneric conpoynds and ot her
polynerizabIEeﬁﬁﬂgn%¥sggs?§%?}%§%? bquﬁﬁﬁﬁﬁfxsﬁﬁéi%Qﬂt¥8aﬂﬂﬂ%iF'

JP- A-5-112725,, JP:A;9-3133, JP-A-.10-46141, etc..),.6.These pr al s can
prevent the |iber ang%%uﬁ? RS FiERaar e QRPRE %Wuﬂ8£e5§°£%€$‘?% rVa TS
neutral wate t e w L e; pr.o I r i nde o)
prevent the F?gé?ggi%%E%fh?ﬁgpﬁg%géﬁédggﬁi%g:%gg%%ﬁﬁﬁéagyggkébgig%.%éhéne
with acids . e he, Sa0; Al ,anba S o] bove 10
hi gh nnleculgggag?gﬁg %?n e?% §%1ne 6%%pohn§§§n§ Fk?lggﬁ%?éi£gﬁgglgges a

pol ynmer or apgPpRr¥fREANST rés POl Yomsd LAkl hd)l Nl Ad  ABtR DR ¢ conpound
as a stabilizer” which suppresses the yell ow ng of "cl othes during storage.

However, thepdisctasedl { y&ehd i iy Qa5 siiceSNaPRas £ AMYeNduFadePsLPEYGlerdS
after conpoundi ng a hindered am ne conpound in a resin.” Rather, the

hi nder ediam gaeusdpweights attached to shaped products such as finished

cl ot hes by post-processing. This process can stabilize the finished
products, butthestahohgttheofdudes Toditdiced Pt @chiist St Wdn 68 parleyureithgner, ceassed
prior to finishing cannot be 20 inproved. In particular, in the case of

cl ot hes, sucéa sd idihawirasknt & £noitt roegn gxbdes (Sopcdishelpr atessse hgnfatdmne.
fibers to the finished products often takes a long tinme. In the case of
resins such @suppl yur s hahehhhi dds ared gar tdevdlad wreadiflertdogr stebliliher
resins thensel ves should have 25 stability. Thus, stabilizers are '
conpounded e#8alnat NQurardinendides spr héndesedi aai ng rasapausndsaghaveheyhigh
shoul d not | ose stabilizing properties in the post-praocessing processes
such as YecoR8begt pkocedrrigss the gipqoloraidpns o Rpdyvairsihenes whEBpHPed
froma polyisogyanate, a, polyner diol having a relatively | ow pol ecul ar

wei ght and aaB§I9 URCYRBHARS 2tYRSR Hy dHIST S RFddTd RIPONGIS PEXeBRERUI ar
wei ght, and ysed.in wi de variety of applications such as foans,

el ast oners, %%Y%%%Pe§'synthetic | eat her, fibers, etc. because it has good
mechani cal propertjes and it _is easil rocessed. Ln [ticul ar Cq s

pol yur et hane prepa %ﬁeﬁ%¥TufY§¥1§FgﬁﬁF%h a@ﬁ%?ﬁﬁ 8t§u§ﬁ15 are stabilized

4, 4" - di pheny:. n I Vi .S br y d,.gLnce
't “has. oxcol PEn aogniey SREHIT AL AEinde R oY AR LETER USE R
from ar ot i ceLispeyanay csehase & df ambadhiddidled brlindedibbndbsgetared wi th
NOx. NOx 1s contalne n conbustion gas or exhaust gas, and i1t discolors
pol yur et hanes gygiqh Py 3 VEE s STHRY | @%U_@Ramﬁlﬂo@(r §E058ch t Dec 4P £58f O Plor

di scol oration of polyurethane caused with has 1b been di scussed for a

| ong tine. Fpé%?%ﬁ@@ﬁémepbﬂ§9ﬂélef&%b%% aBhi B d288Shy avh PGl andtides
derivatives and hydrazi ne derivative are known as stabilizers which
suppress t heqgbss@lwg aln eReOtind Y £1 hane LRUSSH] Wk bi X ofABDEE fisdns .t he
phosphite ester antioxidants, and hindered am ne conpounds as 20 aliphatic
am ne derivathvesred €uierer fdber sk it ek teehiievanpactiddul agligohsgh
stabilizing effects. However, the phosphite ester antioxidants and hi ndered
am ne caipougdbushon! d Hiedesed aminendyvmmdurals ot phrbelwidiit noeiddain ssHeo

i npart processing stability and heat resistance 25 to pol yurethane, since

t hey have | cackdfeciqudauswoinddont, heimak btkeyareobasfiqpabpppentane. THUs,i s
known to use three stabilizers, that is, a phenol antioxidant, a phosphite
ester anti oxiddrst onadkeadumabycthasitabitonpogref feais vhichd kéddsreadidning
has a 1 8 J UN 2003 7 remarkable effect to prevent the discoloration of
pol yur et hanecomipoenads , andelost gdaturtdieh dvigdegsich agdmeo sompernesnfarii ng
such a mxed stabilizer is subjected to a secondary processing such as
dyeing of fibers, the stabilizing effects of the mxed 5 stabilizer are
often greatly inpaired. Such a pol yurethane resin conposition which |oses
the stabilizing effects by the secondary processing has a serious drawback

Y Y r o, .



compound has high stability against degradation, but the stabilizing jyny 2003
effects of the m xed stabilizer are sonetines |ost after processing. 1‘2
JUN 2003 9 SUWARY OF THE | NVENTI ON One object of the present invention is
to provide a hindered am ne conpound whi ch can be conpounded in a resin as
a discrete stabilizer fromthe polyner colstituting the resin w thout 6
deteriorating the properties of the resin, and achi eves good stabilizing
effects (e.g. resistance to NOx, light stabilization, etc. ) on the resin
even after the resin is subjected to various processing steps such as

dyi ng. Anot h@ateghjsedubdfe tstad tsr adend ibavasiei ronsthe piborde Sudh 2

pol yur et hane resin conposition or. fiber which_has_good |ight stability and
i s stabiliz&®leRPHERID 4F FSHGKRIGhWEbRdY BYLRER! abtvediahF Rhrdeked GRSt
an intermedi ate product t aif ,i% thg foin1of a %%nal rodyct after
various procETRRGSuc i IEDonH '%jg PhgTt BeLBRTT P1RECEEPeRIRE t he
present invention, 15 there is grov'ded a knd red an}gglcogﬁgfﬂd havinq,
in a nol ecul ®MPAUNIEREVERE APYERFE %ﬁ&’ﬁ[}gg P4 SEEPERt ed*FH @ S§VGUS
consi stipg af a. nonoval.ent organic. gr of the, forpula (1), RR H2~ +C ~
POl N RS P TRy o R R e e BurBGTeaPas o TSk hs T 1 5o
car bon at ons, i y ti : J t .S

atom an ol RACHAG, SEACRE R By BBHEELY o HIEE 1h%s AU s,
substituted,; ko I ‘havi o] )7 4 dj,.valsent
o gani ¢ ar ol e oA [ e e c bt gBh R O R SRS
CCH~ R Ryfp Mm&@r% baih@eco%ﬂs&r%ﬁbg%'en@&m iMReel & ) sbigt pyRber
of the organic group (Al) Is at least 1.3 noles 5 per 1 kg of the hindered
am ne conpouitht and (ke tdRce@ltHithibhy of thBenhhades8dapihdegtORPOUNG 4 S
5.0 x 10-3 eqg./liter or less in an acidic solution. According to the second
aspect aqb th@H®RS&Nhas AVEIGsORe1bBEbRshSp (Wit tlesl 1abBiradesad Pahitidered
conmpound having, in a nolecule, 10 at | east one organic group (A2) selected
fromthe grampmonsmpbung dHfom fibensyl entl tiganevegptdon of thee lfikemaltdoh3) :
RRH ~C-Q -\ /NR (3) GCGCHZI \ RRin which Ris an alkyl group
havi ng 1 to d0 dardeoredateoime wonpbubSsniy optonpatiplbewstisthe utegh and R2
is a hydrogen atom an al kyl group having 1 to 10 carbon atons, which may
optional | y Etahisitzing effegtsan al koxy group having 1 to 10 carbon atons,
and a divalent organic group of the fornula (4): 1 ~ JUN 2003 11 RR
Hz~ /1C \ - ~ N (9 udtemazeRYRArgVEhitc BhR LibehetaRechishifedered 2B,
and at | east one organic group (Cl) selected fromthe group consisting of a
cycl oal Ryl FiERP 'nBaBYt bl Ger &R PECBRE Cafke & QaFdilea RY| Eir Mg ed
having b 5 to 10 carbon atons, wherein the mgbg?tdpercentages V?Z and Wl

of the orgafiTfr GAPROLRAST YaHd: PeIymersspiet t Vel inG ZEFPs -t HEPY 67478 Wit fig

f | | d (I1), 40 , + Wl .S 70 | 10,0, .. 6. S [T, 3

) ZAEC%@%Z ﬁ?eéjc@lﬁ?ﬁ oégwﬁ%gsgcgnafl:t gamé%@éﬁlt Wfﬁ?&?t%%l:m%%fe% i
Vi : u Z

BolynerizaMéﬁ%é%%%ﬁedna§Pﬁ§E%§ﬁg%32Vcag5§ﬁ8§%ag?g§)yg?—%ﬁg—?%g%ﬂ?hq%%fi 15

3 RH R H2 .= G .x ks = (o i i i

21 Kyl gr oup Hover7; B, ipdtrkd Unidel Sopbbimds lakE ool il FToA 28040

subst i t yhed cﬁ%miesfsaa{y%ri%%q%sggo Olypa ﬂ@%hxbggrgﬂﬁ,a%ﬁ%ﬁs@%p&%\

atom an_al%§ group having carbon 20 at ons, may optionally
be substitutg,s Q180 JJePE] @ @¥P the resins more or less deteriorate in

comparison with unreacted resins. For example, when hindered
amino groups are introduced at polymer chain ends using a hindered
amine compound as a chain terminating agent, the increase of the

25 number of terminal groups derived from the hindered amine compound
to improve the stabilizing effects inevitably lead to the decrease
of the molecular weight of the polymer. Accordingly, the

improvement of the stabilizing effects by the increase of the



1 8 JUN 2003 12 having 1 to 10 carbon atoms, and X1 is a -0- graoup g4

-NH group, and at |east one polynerizable nonomer (C2) of the fornula (6)
R5 HZC=C\ , ( 6) O/C -Yi _Rs 5 in which RSis a hydrogen atomor a nethyl
group, R6 is a cycloal kyl group having 5 to 10 carbon atons, and Yl is a
-0- group or a -NH group, wherein the wei4ht percentages WA3 and W-z of
the conponents (A3) and (C2), respectively, satisfy the follow ng fornmul as
(L1 1 )and(IV) 1080 <W3+WZ<100 (I Il ) 0.5S W3-W2 S
2.3 (1V) According to the fourth aspegt of the present invention, there is
provi ded a hiHBR® &%rﬁq@%dpaaﬁgpébfiarh%adW%%W@ﬁzﬁﬁgnsmr@%@%e

pol yneri zabl e hlndered ne 15 non ric, co ound of the formyla_(7)
R~ R H2C=C- } soeevent g LY ncagaty ‘5'7 eHz“‘]? WS EN Ok P Y&ﬁcallkyl

h 0 b t whi ti I b itut
75 3 hydr ogoR SR b7 Y nit?lﬁi‘ﬁa”%éaﬁsuo#‘ & relaoRI A et om R of Ryt
h Ly b bstit d,
an al koxy or SpsRedPHE ST EheIEs phb S T R S ertpes 34 sy ReL
- NH- d at | t I i zabl D1
of the formPE ﬁ%%@%ﬁ@%i” 2 Ro 0 in whi th Re 1S & hydrogen atom
or a nethyl group, W}%leé rgéétﬁ‘l@ma@lﬁ aprl‘?lriﬂ}fr%dalalﬁﬁlnoaﬁ? Rphaying 10 to
i's

30 carbon atons, O- group or a - n the wei ght

per cent ages Wf@o?@é‘ré/@e@faé he SRS 1(nAﬂ) g@@?méPla:haiﬁSp@% il deular
satisfy the following fornulas (V) and (V 0 (V) 10 0

3 5 WAL/ WikeSgRt - o8 £he dp o ABEOF di 1Chdt0 itr{'ithérfdel&l aspesl anohh@_ preggat
e

invention, there is provided a hindered am ne conpound of the forrmula (9)
R11 CGC H ~ {hcotrofated ihimd®rdd lafNde-RorpouRdR1BuRlZhé SykkhiEsis Y the

(99 21 ~~~H2 HZ CSC, CHZ Hz 15 in which Ris an al kyl group having 1
to 10 cartbonhatdemsed siniick coypomhd aral e e Isoestiizattien, o Rtheapdl Rhdr are
the sane or different and each a hydrogen atomor a nethyl group, R' is a

hydr ogen at ooomp@hi @dted. group having 1 to 10 carbon atons, which may
optionally be substituted, or an al koxy group having 1 to 10 carbon atons,
1 8 J UN 2003 14 Nvemd fraranetehsipgdrirdidfest antnagdospsmaisife gradms or
a -NH group, and n and mare positive integers satisfying the fornula: 0.35
S n/mS 1. 7Rrakd Rcesuntbe B eFfnGa P Bubse 9roues190Tn asprkéBREFRE awiNthe

si xth aspect of the present invention, 5 there is provided a hindered am ne
conmpound of Q¥RPR§N | L FRRTE RES énéléeecﬂé Prnthe inkeracidon viotde o

R1~ ( 10 ~ H2 | ~ R R16 in which R,is_an al k [ Oup

havi g 15 o BRLE DI LAGIES AR RonRY o0t iR PYYBACaloBFoPEr biee ML

R15 are the sqgﬁhor different 10 and each a hydrogen atom or a nethyl
group, R16 i2 bgen atom an al kyl group having 1 to 10 carbon atons,

car Egnngtyoﬁﬁ“%”a' oy Bataahe bR% Brefarfar Y crotReREv R fo st
car bOn a1 OS2 A AL fd DR ST Oyl 1 rn%’%&tﬁ@?n??‘fgs.‘i‘n?hgtgé?u 3 or

a - NH group and m-are po ti"ve i ntegers sa or mi

0.65 <_ n/m, O%Lﬁpetk?é}%th@oa?ugkgfnp@ean?PnhLﬁ -5698 ¢, t@pizgﬂ@ﬁboﬂlruza Jp-

preferred enb nment, at |east a part of the hindered anino groups ‘of the

above higydergde-apu 61 ¢ QRRAIIS- @2 4412 PHESENO s @ tiab §RbeaN d OB GRLER aMel h
at | east one conpound selected fromthe group consisting of organic

carboxylic a@mwlnwrﬁwm@awlﬁh@srah@fdl@n@cmdabmaowhawe@smiﬁe
phosphor ous acid and a ~ a N Zoo3 15 phosphate esters. According to the
sevent h aspesdndiieti® dumsRiid iHMERG @N . cadrtene chgbphodbdBleabor8iwith a
conposition conprising at |east one of the hindered am ne conpounds
accordi ng t dhadtiaible nindted campditaitdhdgt ikeptesents.i Mkention. In a
preferred enbodi nent, the above resin conposition contains a phosphate
ester anti oxpalanierizekinottherdgyesf anied avhotiertnt cotmpeundsi whioht &iee above
resin conposition is polyurethane. 10 In the eighth aspect of the present
inventi &, tieormoded pirovitiste aJapegiase praiesitt iappldoapiossngrporglaeinahe, a
phenol antioxidant, a phosphate ester antioxidant, and at |east one of the
hi ndered ami wmpmpmlsnmmmﬁ mgtthothleembno@ert@orsﬁawmc&@ glestimes .
present invention, in which the anmount of the 15 phenol antioxidant is
preferably quﬁthq_&ka§\gf the wsimgoliat be copolymerized are limited to

those of vinyl monomers.



of the phosphate ester is preferably from0.1 to 2 wt. ~, and t heg i aof
t he hindered am ne conpound is fromO0.5 to 5 w. o, based on the melgh of
pol yuret hane. In a preferred enbodi nent, the above phosphate ester 20
antioxidant is a hydrogenated bi sphenol A-pentaerithritol phosphate polyner
of the fornula (11): HZ H2 0- OH2 H2 G- CCA3 HZ CH2 CC C P C PHC~HGC 0-
-0-H -H ( 11 )0 0 C CCC-C --C Hz H2HZH2CH3 H2HZ I n anot her preferred
enbodi nent, the above phenol 25 antioxidant is a phenol conpound whi ch has
t he chenlcal structure % qlN 2003 16 of the formula (12): Ra \ OH
H3C ~ ~CH3 i H2 oMéDWEr@U?Si ¥YR Qe9n maseren) the e éOEQJYE‘efQ af
18 R CH3 H3 is a tert.-but rou sec: b group
or a5 neop@ﬁéwe&&aﬁqeé&aﬁarﬁa FBTRfe %ﬁlmr%%p%%mﬁ#n%

hane fih d f h
pol yur et nanESreier 2Bhas aF gt et MiPki 05 eEna R sBR PR She ;o;”m%ﬁ%ebsus

of the preseptaiRvenbhen. 18_ ﬁcgoggbgg BP—Ahfbtfﬁfbla§B§§3f°f t he present

invention, there”i S provided a et for the praodtction a pol yur et hane

fiber cogprising trh%sétﬁPo%s%?% h@%ﬁl”égéb@HP%l’%’é’ﬁﬁbQ?QElBﬁséf] t%%”{??ﬁ&&k%

according to the sevent pects e present 1nvention

According tgntihe ebryslhAsaBPerkap] éPewPEﬁsr?&itf £ ater.

provided a stretch fabric or knit conprising a i?buret ane er accordi ng

to the ninthopspest, ane%@epi?bﬁégﬂls'Qf@“ﬁé@”ln@é}%@d W}ﬁtéveér&h tHber. In a
preferred enbodlnent t he above non-stretch fiber is 8 J UN 2UU3 17 at

| east one filbpersekested fHeO Bl hAe re HOMRI £ mPlound sOby & Ok yesi@lent Refh a
pol yam de fiber and a cellulose fiber. In another preferred enbodi nent, the

pol yur et hanectidber Tisus, dvess habertlos sameotpashdekd ialsethobe IE:TthhEDabove
DESCRI PTI ON OF THE | NVENTI ON The nono- or dival ent organic group (Al) in
t he hi nd@ér etiighi meleonpeundeagobrdindetedtimeiie raimmmpeltt. of the present
invention is at | east one organic group selected fromthe group consisting
of a nonoval ent od§ahi&0gA6lplofishtoses nulreiWenmtr ¥ @mdilyaletoforgani c
group of the formula (2). When the organic group (Al) is a nonoval ent one,
it is prefepabipebongbdeatindered pasing oanoherhe pimeounti ke ri atabbl bzéwer
site of the conpound. Rin the formula ( 1) or ( 2 ) is a substituted or
unsubst it ut ¥81¢ %Hanew*‘phw@ilﬂ»gwwg@fl eEhdvAUALDES LoFiegier aiPyeUeXo 4
carbon atons, and nore preferably nethyl group. RL in the formula (1) is a
hydr ogen at GRe §1§8B§F?QU%EHQ%F1%%S@RE§|ﬁé£(§¥%ﬁekﬁlC@WBGH“Ha@?n@ REPS1q®
car bon or an al kox having 1 to 10 carbon atonsg
S hyar offbn 38L8F R BROLT g By BSaﬁeﬂa%Wge Feroitarheh S | RatHer,"oT
preferred fromithe vi ewpoi nt of bilizin dr.ogen at agm or
ety gr st Peiaer e TRbls Sk iinené AltS f@%% ® 5% (ﬁ?d}lgga she
di val ent on i e t he

Ss EEBEE?QE{: ?R%igtggn;g@% réé‘ees § 188Q§ oL

pi peridine rin e conp exanp?es of
E 22) or gam c 3U§P§%6%é“tﬂr§f‘%%§ §g%8ﬁ%§ Qiu\tt ﬂf?%fs?gﬁm?eaofﬂ%ﬁge%

I CHs /C‘ - ducts hhiER e(re'l-%e)lnkgl‘ p\ro%sgd%lw/%1glsh% cam%t (ﬂé) H
z\ CH3CH3 e organi c group ( a single organic group or

20 improved. In partlcular, in the case of clothes, such a drawback
is not negligible, since the processing from fibers to the finished
products often takes a long time.

In the case of resins such as polyurethane which are
particularly easily degradgd, the resins themselves should have

25 stability. Thus, stabilizers are compounded even in primary
products prior to final products, and they should not lose
stabilizing properties in the post-processing processes such as

secondary processing.



m xture of two or nore organic groups, insofar as the above defi nitgofy s
met. In addition, the organic group (Al) may be 5 a mixture of at |east one
nonoval ent organic group and at |east one divalent organic group. In
particular, the organic group (Al) is preferably an organic group of the
formula (13). The nunber of the organic grloups (Al ) is at least 1. 3 noles
per 1 kg of the hindered am ne conpound. When the nunber of the 10 organic
groups (Al) is less than 1.3 noles, the stabilizing effects nay decrease
since the nunber of effective sites of the_conpoun whi ch contribute to

the stabilization, POHHRIANSO 1SnBF FPAFET t Hedhrdr engéS@ﬁ@a%%era & Lymer
organi ¢ groups .(Al) ,decreases, the _increased anount of the hindered am ne
Compound-Shatal BEVABGAIESEEbvaLY deEhRguRs T PBACEE 2t e Wig Cednpal
effects, which.s B JUN 2003 19 .unf.avorabl e fromthe vie int of the
costs. The AR BEOERGEE: GRS ST S ER = L ms SR as (e ShF e dind bk
nol es per 1| . hi r 1.ne .CoNnpo fr the vij ewpqint of _.

stabi | i zi ng lé? ?g)é'td;eh&%r Jr—%?ﬁ?%fjapﬁ?el%a& s %@%‘ 8F T2 HCA e B A iy RBMAETNd
in an acigdi ;00 i ur, f OWS; sut gEnt . of of
a base plg_r %iégé%%ﬂl?rﬁe% er ed ﬁ%ﬁﬁéo%gu\gg%@&@%zﬁ%_ g ofgogbdh?{r%gzl_lrggl&r&;ar}i ne
compound i's meaidAlidy iRl dheds MaWignpaobbadencd Ardeqamaynd s in the
formof a solution, the hindered anm né conpound is once recovered fromthe
sol ution anghdiRRTT Wi R rYarldie v g bnobrbREL 86! UEbOPah St yes ghed; $0 that
the wei ght of the hindered am ne conpoéund reaches the determ ned wei ght .
To recover td)e Mg, IMEHHANCOIDOSHEY 4 L blkea PRI IseByahatanys krewaly
met hod such as reprecipitation, recrystallization, évaporation of a

sol vent, et msgmsiicdigad haBhexcelhentemghbenhtatepedpapt Nes conpound is

di ssolved in 100 ml of a solvent. A used solvent is preferably a solvent in
whi ch t 16 hi nder ediawaves ,c payigurethaneepkedassdl fash samthattiicc i s2@ vdaesesot
have a basicity, and is mscible with water. Exanples of such a sol vent

i ncl ude | owdrasalacah@ivdack tdpatnétthdasoheastihgndli scpiopatiohi tetNO,)., M@j des

(e. g. N,N dinethylformanm de, N, N-dinethylacetam de, etc.), ethers (e. g.

t et r ahydr of a2 idiegk dme combaisit ioandasher| ekbaust oge s heated 26 sbisemtars a

sol vent whi ch can dissolve therein a hindered am ne conpound to be tested

i s suitably R egeddantheves d&y én veryt FRajl naepedt amitheredepsundhies t hen
subjected to neutraljization titration with a_1/100 N hydroch|oric 11JU
N 2003 20 adiWPRISISTY Porénti orRteraticen ot PBhYEEST pRemCaUSOATHFED has
avai l abl.e from H RANUVA I ndustries, Ltd.), a.glass electrode - 101

vai | ablf { FERTISRAAREEhGS: A doNol Fai) T Enasiheen SOCSFELEFo g ter
(RE-101 avail ghl e .from H RANUMA I.ndustri e Ltd. ). 5 The anmpunt. of a base
(B uni - GRS SR EE kg P TPire h PRABP o e R AL EBR ot B4l at o

di t l.l_ow iqn: _BA.T¢( F x. 10- VIT) i
acoordl N0 ' SRR SR QY SR TR Blpd eV
10 <Prepar at{;an i, a1 ;3¢ G p8LHELPAZNS  2A0s & Qi 3F /I, © %%10‘511 atggmo. %ﬁ@ 9
of anhydrous SodiUm acetate are‘accuratel y wel ghed, and di ssogve A

liter of purgshd %S%f%r ad4abgd dhhask. anlPASHASPEA aRins Udiiidurlds Us @ L

hi nder ed ami ne conpou in an acidic solution> Using a base ‘anmobunt per

kg of asghi ndarighANINEn ARG thike "8+ 8 lifene®d] 1YNided 9inek e, Bhdeved
am ne conpound for the solubility neasurenent is Calculated so that the

total base gEHlcU1HrA0nighOs®ahezaggoedicBgtso the foll owi ng equation:
20 WA = (5 x 10-z) /BA (M I1) in which BAis the base amobunt (eq/kg) per 1
kg of the hinderedicaviee ,Campophdsphieehepder edn Bdibdoorgairmdl lofnddied

wei ght cal cul ated according to equation (VII1) is accurately wei ghed, and
charged 25 iamiaeglodspoanpeulshoiddeblensedt hnScombdhat fen akiohke ghrespdr ed
acidic solution and then seal ed. The anpoule is heated at 100C for 1 hour,
cool ed and tamdrni oxriskalted to Thnear tigtadddsdngy etabhéityand heatt hesaspeunte,
whi ch has ~ ~J UN 2003 21 been filtered through a 0. 45 umfilter, and
1 m of 28 1/tP0pNlayuebhsnepodsimedrdeyxhaee sivieifdrcler eo diuprslessdtharned n
of a solvent . The solvent nay be the same as that used in the above
measur ement o¥fidaid dpagé e timrthe Bt Xetksovntionsesthying stabdligers,
neutralization titration with a _1/100 N hydrochloric acid using

pot ent i omet ihatt isr a2 ikhersdurpiréaridasta dipheisphd te estegiagthioxdgantt apd
containing 3.6 x 10-' g of acetic acid and 0.75 x 10-3 g of anhydrous

sodi um acet & &igdgredniamdnes compourdagasdushs oli¥es hlrtobd en diadlaut i on
were dissolved in 100 mM of the solvent, and then subjected to the
neutralization titration. The end point of the titration is a tine when all
t he bases ( the hindered am ne conpound, sodium acetate and sodi um
hydroxide) are titrated, and then a titer is determned. 15 The solubility



VBis atiter for 3 ml of the blank solution. The hindered am ne ﬁ? uaﬂ?
according to the first aspect of the present invention has a solu ﬂﬁ@&

no larger than 5.0 x 10-3 eq. /liter, when the solubility is nmeasured as
descri bed above. 25 The snaller solubility is nore preferred. The hindered
am ne conpound has better properties, whe its solubility is 2.5 x 10-3
eg/liter or less. The organic group (A2) of the hindered am ne conpound 1
8 J UN 2003 22 according to the second aspect of the present invention is

Consi ati ng. GR RFARIaPEAECEr B e w6t O REOTOF Rata (3 Py U SieRRent
ubst ¢ ut ed BPTREbUPRF BeloRY RSP BFBR o7 PR T O AP At e S
Pormil & (% 3 S5x& 3808 TkBE 1 sCORRTRE Foll Eor % Pl et St shPup
atom”. AmoRy CHBARY Sinodrsash Shemsion:kind) SBPalRYi&k i Feted Carbon
Py ogen At Grocer A SRR e o2 oY & BParer bl S e T ST £5 Bup

(A2) is a didpRRhtake whicﬁSldls,'iesortﬁge?@%i’l??ﬂ%%ﬁtecrt@ebQ"tlr?en%gcondary

4-positions of 'the piperidine ring to other sites of the conpou

Preferred examleasidly hBS #raanidudb@dRbeAR) si el ude ngaMoLHse ofi sikhehabove
formulas (13) to (15). The organic group (A2) may be a single organic group
or a m xture Gintalopebdiete safgarisC fgpRUASs0LBEE 86n a6r tder eires tibn .
definitions are net. In addition, the organic group (A2) may be a m xture
of at | east one nuabtdlenbrokgdfisC conpupsang atpbeastettendi Fideantarad gani c
group. In particular, the organic group (A2) preferably consists of the
above stlbuctume st¥etchhdibeganiichgasua pdllyestet hiti Hemder ed lgamidec 6ipeunnd
26 according to the second aspect of the present invention is at |east one
mono- or di val amelorygasia fgbeuphaed gooddst rebrh e apesip esonsTu$ idreyf are
cycl oal kyl group having 5 to 10 carbon atons and a cycl oal kyl ene group

havi ng 5 t o UE@dcarbavigtovariety of JappRioust xghamdort avamphderthof lelgs of
carbon atonms in the organic group is small, the effect exerted by each
group i s snRANLYsBOBRALO¥ tfé’cgé%n fFosmsisddon GATMENRSLOL Wdegidasepts such
stabilized after prqcessing, \Wen the nunber of carbon atons is too_|arge,
the 5 number*So r@lsél}6§e§ecgé5§é§,5' aRAIYAHL LS het bF f &cTROELRMSRF P URe dfhol e

groups ? creases.so that tgg ufficient stahilizing effects after, the
processitg GRS U EHpdGRGHioe ahot - B LR R HEGH T PRSE aBISKE PRALS/

[ 1)-1i | oal kyl 0, havi 10 b . A
cyer oal kol - SEatsehe dinRebl B Re Arend BHBLATKAY notmer et oRbeE A g
consisting g dakB'i‘E%akhhyP@ u§86P9R ﬁ&&i‘éai‘*‘%ﬁéﬁ‘é&f&%’&"ﬁﬁﬁﬂ Y, PYged.phen
one cycl oal kyl” group has two or ndbre rings, rings may share sone carbon
t . Laal.k ' I :
referably EopeegR s g R g R R b P B e SRS el A1 Bh PO L

strai ght or sﬁk?@%%‘i‘sé" K¥k. 9" BHBe NAYLPRs 1ot Os Pr EAED WL ALLTRIRE the like.
substituent. t hough t he nunber of the substituent al kyl groups on a 20

cycloal kyl group ikewaQkrl, a&hee,pém?uketﬁén@m@@rt@é RO Rf the
substituent al kyl groups is generally 5 to 10 . Preferably, a cycloal kyl
group consi sirawbbckal beneaBdaby Ui 99R8 &f 086t s FOIF t HEABHN Ezers e @alter

group has only coval ent bonds, and neither a double bond nor a triple bond,
fromthe vi eepererly2impbitbd, swAbnl szratckf f&lot Scs Add Krhiet soragatpird sgmaups
(C1 ) may the sane groups, while they may conprise two or nore different
groups. PrepelyedetkanplEiderfis tdetaigang cogrenpibfid) sirbitlheegsappsdyed. 8 J
UN 2003 b 24 of the followng fornmulas (16) to (25): 2z 2z \/ ZzzZ~\ _C/
~Z 16 ( ) ZThereZoZe{ skretlh fabZiCsG®Z¥aifisZcdmptisihgsuchlfo) yer&tdade 7z Z
77C~ ~CZZ2 2~ ~ ~~2 1 ~2 27227 (18) zzZz 72~~~ 272 CdCQCzzzdCcQQzZz
( 19 ) 25677fZbgrg\o¥ gh&€ir final products have problems that they are yellowed

or deteriorated on exposure to an atmosphere containing NO,.
As described above, hindered amine compounds sometimes lose

their stabilizing effects due to secondary processing such as



Zzz c-QCd z~CC-2Z~~2(20) z~C/ \zz2z2l ° | \2zZ22Z ~s ~aN
2003 25 Z ZZ~1Z 1~Z ZCSC_ CSCZ ZZ ~~Zj C(21)ZW_~C~ZZ ~C Z ZCQ\ Z Z2 & JONZ2083
~Z1/zz\ iCl iCGZ1 1 ~2 (22 z/CG | ~G \ zZzz2z2z-1272]|\2zZ2Z2zZzZXZ
C~ CH(23) RCCHCZ Z Hz H3C-C-CH3 CZ QCH3 (24) HRCCHC ~Z2 Z H2 H2 C
HZ~~1 C~ ~C~ Z (25) G Z HzC~ CSC Z H2 5 wferein Z is a hydrogen atom a
straight or branched al kyl group having 1 to 5 carbon atons, or a bondi ng
site which is bonded with other site of a hindered am ne conpound, provided

t hat the 1.8 J UN.2003 26 total ny r.of carbon.atons ip_each formul a
does not excB&INLD, aaﬁgqugél erexg‘flgggnailﬂa ste %lF‘ElﬁgoﬁaPE‘?CM t hem
a cycl opentyl, gr.oup, a cycl ohexyl group, a cycloheptyl group, a cycl ooctyl
group, a cycﬁﬁdﬁ'ﬁze&%% %5 cl odecyl group, a norbornyl group, a

bornyl group, an isqhornyl eca n hyl .. qr I
preferred. In par t}?lgét%\earﬁz,o’alqccg:gﬁgﬁgggggﬁnglﬁloeu%g%%%ugg?‘%cs))t%o%%yﬁ% ‘r’%afg)dhrt at
preferred. T, I ] .aGC LR t:he p of
t he present Jih‘jﬁl\}gﬁpi(jags{lg%atgarﬂe{tqq]ze?s?fg%%l%%g%%?lglgreggb ABQ?E%@%?' I%gr%%gone
organi c groyp,s j C t i fs 1.t
organic gr o%l(%)ghgﬁi}ﬁ% g?lsgn}i%as;:oﬁgﬁ?%%é‘%rﬁa\ﬁ%}ﬁ'ﬁiﬁ gl?n%ﬁ(glbtl%
compound i s gyt&fErAR O AEAQ Wling™ @ eb@ s WY h¥iBNab ber O 2t i NG|
percentage of the two Kinds of 15 the organic groups is less than 40 wt. %
t he hi nder ed; i reth tC YHYEIE 1R3S Jrowhst #lishhai Bgehf heets, t8O phetessimg ge
anount of the hindered am ne conmpound shoul d be conpounded in a resin
conposi tion, whi clwieh Wihaaeabbaiheogvipeundsveee nthaiiddla ¢ eonsiedieht he
total weight percentage of the two kinds of the organic 20 groups exceeds
70 Wt . % t hepclyalkdd Hong teftieding akisdhst hehpr obeashad pésing dsave good
conposition deteriorate, although the stabilizing effects prior to the
processilfg rsdiaktiiMidly ievere adeerTisecootalr yweirghespéngenbagetiodit hehysiocdd nds
of the organic groups is preferably from50 wt. ~ to 60 w. 25 In addition,
a ratio of tRHrEpMitgles parec ameddd vodetkeiorgarde group (A2) to that of the
organic group (Cl) is preferably in the range between 0.6 and _3. Wen this
ratio is |ess thafioisg, itthdsshibhlyzAagileedekd sdpyelnp td st idigedsyhighof
aresin 1 8 JUN 2009 27 conposition decrease, while when this ratio
exceeds 3, tfRR f@aliompPouRglest fBcasT8FLBr a8 he PtITeRES ig-ad ld aegsifgom the
conposition deteriorate. This ratio is prefergbly in the range hetween 1.0
and 2.5. b Y T e diiage the Fﬁél&'géﬁacaéhbﬁ}ﬁef,é@‘?o%rsji%éu&wc

' d.int . _Of ti ft f I i ght aof h
o1 gani ¢ T buff 195 B R UaP AR SEFORE CF Lt he Db & @ e S e bR hen
or gani ¢ _ UP: _. P e _
i s, the JBTGH 00 BRPbeRPins o BATR P S s dHsh A L

with the repepling ity Theclendecedoamaeyco | aGRondRgrb ekigar

third aspect” of the presénf invenfion IS © I ned by ‘copol ynerizing at

| east one DQMQJﬂ@ne?PEQQfQ%Mi%H&”QBEIE§ g%%%ﬁ@?’y”%iféﬁ}ar%be&‘ﬂlﬁte%%

formula (5) and at | easl one pol ynerizabl e nononer the formula (6)

In addi ti othedd¥RrEi ght PREESHLAHESH WP 204 r¥ReAL g@ﬁ;@m&%Félw&
and (C2), respectively, should satisfy the followng formulas (111) and
(1V): 8@oW .chlifrs WAZ gk 1Y dePekiBrittes~thk! bhyd9chl . pBoseMWiedl-2ardl Zhe 3 (
V) The wei ght percentage of each nononeric conponent is expressed in terns
of a ratio qoliyiframiaghl hefrieacBurbnamediféeeeAposentictré hin wei@hio ofmdhe
hi ndered am ne conmpound. The wei ght of each nonomeric conponent can be

obt ai ned by dmirorde 2asdflycdhgealopadl wieh Moels wWhihehe foe krubwven abevan&lypei ng
nmet hods of polyners. Exanples of quantitative analysis nethods are the
guanti t at i veofaralsisikd Mizelr lild NVBhlyhémgoahentati ve anal ysis of the anopunt
of a hindered am ne conponent by neutralization 1 8J UN 2003 28
titration, and theé lddlguréftdaniet riesidi thmpobitiongaantaininyed phogphide a
hi ndered am ne conpound, the weight percentage of the charged anount of
each cofponaatempridoxdednitnseeRienpheanthoxidantdf antea itinfrrerbraftiisages
of the conponents 5 %AB) and (CZ)D.is. l ess than 80 wt. % the stabilizing

ef fect s canrsmpound i tability against degradation, but the

as high s
stabilizing effects of the mixed stabilizer are sometimes lost

after processing.



be attained with good bal ance after the processing of a resin conpfghhlﬂﬁa
The sum of the wei ght percentages of the conponents (A3) and (C2)
preferably from95 wt. %to 100 wt. Wen the ratio of the wei ght percentage
of the conponent 10 (A3) to that of the conponent (Cl) is less than 0.5,
the hindered am ne conpound exerts | ow st &bilizing effects prior to the
processing of a resin conposition, so that a | arge anount of the hindered
am ne conpound shoul d be conpounded in a resin conposition, which is
unfavorable h he costs . 15 when this ratio exceeds

t he stgb&ﬁg§& § kﬁgpggogpgipﬁthe processing of a resin conposition
deterlorate alth h t he st I|Z|n effects prior to the rocegfégg ar,.e

SEff}cienf Thi s |?P?% 5? ﬁF? ER CHY § bﬁiﬁ%gﬁoi 8 &h h reﬁ in
to°10 car bodrapsnSoRpS R AT SR o, B URREIEE 1R Se il BSrHD t?é%??

and & ot nyl GERIR AT P e?*{ﬁ é‘%ﬂ* R %2&"@ i el om

a substi I ]Q% han

or an al ox;%%t%fc%g#g\%ﬁl&;;&ftﬁ Oea'lnlca ébo%{gttg}f{@/é rmng ]a%hclaé hydr%%en
atomor an aleyi 199%y a¥EREs L d.Q Ar&8 HOIN AL AFNG S pfgeft@e&sglflrl%lttltsﬁ

vi ewpoi nt of stabilizi'ng effects, "and a hydrogen atom™~ ~ a ~aN 2003 29 or

a methyl gretp.iSofDtge Fr&d B4 w@ aXteirnthBeré o1 MUl A stid)) elck e@ t@v&f@é‘@s or
a -NH group, and a -0- group is preferable. The polynerizabl e hi ndered

am ne nononpirioteEIPeU Rt pA3)surH 2 Biitgl.e conpound of the formula (5) or
a mxture of two or nore conpounds of the formula (5), which may be the
conpounds of the Rabthlkea ©b)ewlteod nheapheebnB3inROnandnXisi sotpeosate ar
different. The nost preferred conbination of R3, R and Xl is such that R3
is a nmeibyl pgloure tRénes ra shiydraagero sttt i desr avhrih grasupockD light
Preferred exanpl es of the polynerizabl e hindered am ne nononeric conpound
(A3) includet2b2ld ty- andr bsrettiai iUl zrdpedadylstndihaoigkatépn caused by NO,
2,2,6,6-tetranethyl -4-pi peridyl acrylate, 1, 2, 2, 6,

6- pent amet hppj:4opip;e;md§ne rfsriin &ty pat bntqrmgdlgte (product but also in the
6pent amet hyl - 4- pi peri dyl _acrylate, N (2,2,6,6-tetranethyl-4 15 piperjdyl)
net hacr yl amePém @«E @ f2n§169360<6'éﬁ*€aﬁq@%%l"a&lﬁﬂlﬁeﬂ%@?fjsm Gy PERYRLNG .
N-(2, 2,6, 6-tetranet hyl - 4- pi erlgyl acryl am

N-(1,2,2,6,6-pent éﬁ&?ﬁ?ﬁnﬂ gPpé Fd%ﬂ)fsacﬁPaﬁFd%f Ehe. Pm%ttmﬁm‘z‘lorz' 6,
6-tetrapgeth erid acrylate, 2,2 6,6-tetraneth eri

acryl at& )E%%eel%pﬁe%eﬁg%rgﬁﬁg} RS GCRUER 1 oA 6
pentanethyl acrylate are referred. The nDst refer ed
Pompound | 522 D45 o Ao pEeBRT ! SoPeRbER RN tHE SRk fpenente
(A3) nay be fined above with any
conposi i on % 5 BbHb0edent el %g%%ﬁo%ﬁ‘%eﬁifg%ﬂ% Sk
2,2,6,6-tetranet hyl - 4- pi peri dyl nethacrylate alone. R5 in the formula (6)
is a hydrogen atom or a nethyl group, ~ a JUN 2003 30 and a nethyl group
is preferable. RRinRthe formula (6) is a cycloal kyl group having 5 to 10
carbon atons or Hyt\s/ derivative. Wien the nunber of carbon atons in R6 is
too smal |, the,éTT ct exerted by each group is 6 small. When the nunber of
car bon atons—sztoor&aR@e the nunmber ofy)groups decreases, and thus the
effects exerted\by £ he whol e groups decreases so that the sufficient
stabilizing eff@cts\ after the processing of a resin conposition cannot be
attained. A cyclgal kyl group used herein neans a group having at |east 10
one closed ring consisting of a plurality of carbon atons which are

coval ently bonded. When one cycloal kyl group has two or nore rings, the

rings ng share sone_carbon atons. In a cye¢l oal kyl rou each ring ha
| east 3%%ar BBNVALERsE it @frbf“élﬁy} §T8PPEha¥IBgN 4% Sﬁ\nci‘/'éq’%%d 8’9’[‘ Cg‘? oup

may have at | east. one s ght. o ed haV| 1to bon
ot mive o mag ol kBt P Rd e B Yer EEQSFP@Q%gﬂmraﬁmlw Ups
on a cycl oal

oup is_not lLimte t ot al nunber of _carbaon.atons of
Che subst |« BERPPAPRYENG: 3us6 19 SarboR Ao o v STprEde PRbLY A adg Va BE
cycl oal kyl qgr.ou onsi,sts of car,hon and h dr en ato Furth I
cycl oal kyl §P§5§ ﬁ5§egﬁ|§ SFaPé%PXBbﬁﬁéd£ %Heﬂtheg%algoubl%o%p Cﬁ%? a
triple bond rom i f St |2| ffe The bondi ng
site of R6 ang 2 dag%l%b%Wng%%ﬁ%hg%%r on a*gh1on Fﬁ% cﬁ%ﬁoalkyl group, or
on an al kyl 25 group mhlch may be present as a substituent on the
cycl oal kyl group. Specific exanples of R6 are the conpounds of the

followi ng fornulas (26) to (35) 11JUN2003312z2z2z\/ 22z2~~ _C/| ~Z
26 () 2~ ; 1zzzzzz~~~~zc-cz~cozz~%-\2(27)zzzzzzzc~

l\—l—l—lﬂl\l\ﬂ—l—l e B W T S — ey ey eyt g g g g ey ey oy e e ) ey ey




N

8 J UN 2003 32 Z ZZ~1Z 1~Z ZZ CSC_ CSC ZZ~ |~ ~ZZ~ \| \Z (31) 4 ¢ JynZopg¥
Z\ ZzZzZz\l zZz1 Z~CCCCC1Il I 1 z (32 Z2z~~Ci ~C\ Z2ZZzZ~-\
/ ZZCZC CH(33) HO/ \CH%~ Z 2 CH2 H3C-C,CH3 c2 Q CH3 (

) C\ZZHZHRCH dJI H ,C/zZ2135) C ~CZ, HZC- CSC\Z H2

1 8 J UN 2003 33 wherein Z is a hydrogenl@tom a straight or branched

al kyl group having 1 to 5 carbon atons or a bonding site with Yl, provided
that the total nunber of carbon atons in each fornmula does not exceed 10,
and one of Z's is a bonding site with Y1. 6 Preferable exanples of R6

i nclude a cycl opentyl group, a cycl ohexyl group, a cycloheptyl group, a
cycl ooctyl group,ra rycl ononyl group, a cyclodecyl group, a
decahydronaphtyhﬂgk¢hp, a norbornyl group, a bornyl group, an isobornyl
group, etc. Anp em a cycl ohexyl group and an isobornyl group are nore
10 preferred—¥} in yhe formula ( 6) isg -O group or a -NH group, and
the -O group i§ préferable. The polyneéléable nononmeri c conpound (C2) is a
single conpoundgﬁT{%he formula ( 6) or a mxture of two or nore conpounds
15 of the fornulé/( , Which nmay be the conpounds of the fornula (6)
wherein each of RB, and Yl is the sane of different. The nost preferred
conbination of RS, R6 and Yl is such that RSis a nethyl group, R6 is a
cycl ohexyl group and Y1 is a -O group. Preferred exanples of the

pol yneri zablien mimiasterf cl s ortpousahn® Oa§ C29 £ imed valeoey clwipeneéinh net hacryl at e,
cycl ohexyl nethacryl ate, cycl oheptyl nethacrylate, cyclooctyl nethacrylate,
cycl ononyl nEthadrey hainbercpdl tecgkgarihagrlipt 641 deicalatdleasthihyl moles
met hacryl ate, norbornyl nethacrylate, bornyl methacryl ate, isobornyl

met hacr yPat ®@eXlc|kspert yﬂheadt%ncélé%d e} mh espPBndcraindt e, cycl oheptyl
acrylate, cyclooctyl acrylate, cyclononyl acrylate, cyclodecyl acrylate,
decahydr onaplRlylthec spilabd 1 ikar Bér ke htirgered, ammreagonpraundis, 5i-Sokot Ayl
acrylate, Ncycl opentyl nethacryl am de, N-cycl ohexyl nethacrylamde, N 1 8
JUN 2003 34 S4rd|oifdt AT nettiacky | ki #eldb¢ SSRGS net hacryl ani de,

Ncycl ononyl net hacryl anj.de, N-cycl odecyl nethacryl am de, Ndecahydropaphtyl
met hacryl ani de, NATSOBGHR tReCRECPSFARTASPRE bt inenBERSEPS AATERELON,

N-i sobor nyl t hacr IanLqF, N.5 cycl opentyl nethacryl am de, .N-c c#ohe I
acr yl an de. ecsfcmﬁ%ﬁ}‘fw SGe PLadeds m%%ﬁ?@@fw YIS 4B 2 RGBSR AST
acrytamide. o ERPEeRe pPaRILEbEads TRADRENERERAAR (e QIR A0RRY b dng
N-nor bor nyl r&'ﬂ%lé&$%ﬁ?&ni@y{é&d§% de, e N4 SRPOL NYd) Acrylam de,

etc. Preferable exanples o e po ri e nonomeri c conpound (C2)

i ncl ude cycl ohexyl nethacryl ate, cycl ohexyl acrylate, isobornyl

nmet hacryl ate, isobornyl acrylate, etc. Anong them cycl ohexyl nethacrylate
is nore preferablﬁg R5 In the hindered anine conpound according to the
third aspect of Hzh /present i nvention, the nost preferred conbination of

t he polynerizabfé ndered am ne nononeric conpound (A3) and the

pol yneri zable—ginomey—R®E2) is the conbi@tion of
2,2,6,6-tetrane§ﬁykf4-piperidyl met hacryl ate and cycl ohexyl 20

met hacryl at e. Thg)péndered am ne conpound according to the fourth aspect of
t he present invenﬁi R is a hindered am ne conpound obt ai ned by

copol yneri zing at | east one pol yneri zabl e hi ndered am ne nononeric conpound
(A4) of the formula (7) and at |east one 25 polynerizable nononer (D1 ) of
the formula ( 8. ) . In additiaon, the weight percentages WA9 and Wil of the
conponents (A4yhdRd ROLT 2t edgatt GFoMp, hadirgr i the § GRrERPng LPBFmIVRLCRY)
and (V). SO S WAQ, + 1~0, (V) 1.81J 2003 35 0 . 3 5 W4~ 2
. 3 (VI )1§ TH@%PB%?Q%ﬂXg}ﬁ ag@gsﬂtaaeﬁ,m@ﬁ@'ﬂiscafwﬁgﬁ@mammem%&zi in
terns of a ratio of the i ght. of egach nmpnoneri ¢ canponent to t i ght of
t he hi nder e &% acvd'r?&)\tlﬁd% Tk & rbrﬂt%‘fs'edgw‘ﬁb%a@ér?%tlc%%% gcan
be obtained b n ne, of convent.i onal et hqds whi ch ar no as anal yzi ng
Tot hode of POIRTEUERE e R A8 AL AR GG e vhi D ok R o’
guantitative _anal ysis wi. th 1H NVR the quantitative analysis of the anpount
of & hinder ERoa Ko BHMNERIBY ST | Fartsh LFHI atdlon, and the 1iKe.
When it is difficult to quantitatively analyze a hindered am ne conpound,

t he wei ght percentage of the charged anmount of each conponent may be used

i nstead. When the sum of the weight percentages of the conmponents (A4) and
(D1) is less than 80 wt. ~, the stabilizing effects cannot 15 be attai ned
wi th good bal ance after the processing of a resin conposition. The sum of

t he wei ght percentages of the conponents (A4) and (Dl) is preferably from
95 wt. ~ to 100 wt. s. Wen the ratio of the weight percentage of the
conponent (A4) to that of the conponent (Dl) is less than 0.3, the hindered

. . T T B Y N Y o
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-JUN 2003 37 2,2,6,6-tetranmethyl -4-piperidyl acrylate,
, 2, 6, 6pent anet hyl - 4- pi peri dyl nethacryl ate and UN 2003
, 2, 2,6, 6pent anet hyl -4-pi peridyl acrylate are nore preferred. The Tt
referred conpound is 2, 2,6, 6-tetranethyl-4-piperidyl 5 nmethacrylate. The
onponent (A4 ) may be a mixture of two otlnore conpounds as defined above
Wi th any conposition. In particular, it is preferred to use
2,2,6,6-tetramet hyl - 4-pi peridyl nmethacrylate alone. 10 RO in the formula (
8 ) is a hydrogengatgm or a nmethyl group, and a nethyl group is preferable.
Rl in the fornuhﬁﬁ&éB ) is a straight or branched al kyl group having 10 to
30 carbon atons.c n the nunber of carbon atons in Rl is too small, the
effect exerted each group is small. 15 Wien the nunber of carbon atons
is too | arge, niﬁﬁ@? of groups decr é8kes, and thus the effects exerted
by the whole gr decreases so that the sufficient stabilizing effects
after the proce of a resin conposition cannot be attained. Preferable
exanpl es of al kyl Rgrbups for Rl include a decyl 20 group, an undecyl group,
a dodecyl group, a tridecyl group, a tetradecyl group, a pentadecyl group,
a hexadecyl group, a heptadecyl group, an octadecyl group, a nonadecyl
group, an eiigonlhicll RURs tAel9sRE s dePibedtabblE AGRRY btIl 84P: chB¥gaasy
group, an octacosyl group, a triacontyl group, an isostearyl 25 group, etc.
More prefer ajdcuex@pl eselidvd ddlef riont AURC Yr o0 didn sd sttenigadECyl cgE0BR1 kg1
hexadecyl group, an octadecyl group, etc. Yz is a -0- group or a -NH
group, and ayrdip paotipg Stprf eazbba.atoms andaNc003a3&yIbaeptoureharahbe
nononeri ¢ conpound (D1) is a single conpound of the fornula (8) or a

m xture 6f thwtoorl Grorerlmaonpoioms, of the fornmula (8) , which may be the
conpounds of the formula (8) wherein each of RO, R and Yz is the sane or
di fferent. Mhefmiablthe ¢edgbit perReptRyeand,, Yand 94 hef ddme orghe iwogroups
preferred conbination of RO, RL and YZ is such that RO is a nethyl group,
R is an oct@ddcpndgielp, dirprecikvel ¥.0-safiady. thﬁef@leen@@fmt@sisoﬁls)he
pol ymeri zabl e popnoneri c conponent (D1) include dodecyl nethacryl ate,

t et radecyl ﬁ@qnﬁqﬁkﬁylate, hexadecyl nethacryl ate, octadecyl nethacryl ate,
dodecyl acrylate, tetradecyl acrylate, hexadecyl acrylate, octadecyl

acryl ate, N—dodecfp ﬁ%ﬁ%ad¥JMEn§dz$ N—tetrgazcyl met haryl am de, N hexadecyl
met hacrylam de, N-ocC yl.meghacryl am de, _N-dodecyl acryl am de,
N-tetraﬁbcyl acryﬁ%ﬁfggﬁﬁWQWRL%e adecyl aéFQPanide, N- oct adecyl acryl am de,

or csent i nvent | on RS HhOG: ot B8 FEQ RORBPRAE Oh DRC (RESHUS BN A
s e combi TRt on BPe S0 000 & BLpartRRothyt e BRI PRIl o' ant

oct adecyl MRINAGKHes %-ingh‘athilaggrceen@"befyﬁemﬁgﬂé ﬁfﬁ&éﬂéaﬂ%ﬂ@hée he fifth

and sixth aspécts o?ﬁlhe present invention are t copol yrner

compound of pid@rie@tifuUl-dmpelinandabhec¢ornauRdrhishesformula (6), 25 and the
copol yner of the conpound of the fornmula (7) and the conpound of the
formul a168), respectively. The hindered am ne conpounds according to the
third, fourth, fifth and sixth aspects of the present invention can be 1
8 J UN 2003 39 s thesiz%gLfﬁbn1the above descri bed conmpounds as the raw
materials. Ig -8y be possiBlLg_tp copol ynerize at |east one of known
polynerizablé nongners Wi ch are_pot essential conponents of the hindered
ani ne conpounds of- THe prédsenN TRventiodd)insofar 5 as the effects of the
present inventioQ are not CHAapatRed. The pol yneri zation reaction nmay be
carried out by any known ﬁétﬁ@ps. A radi cal polynerization nmethod is
preferable, and a solution polynerization nethod, in which raw materials
are reacted in a solvent in the presence of a radical polynerization 10

initiator, i,s nore preferable since the nethod is sinple and the reagtion
can be easi I WBACHOR| 8. anAL i) GERUPNBRVEBIud et §hSErRora8tPRsdorR Gl

react with radicals, and the | yneri zabl e ;mpnoners, and produced co rs
Con be i ssBULAPLRORl L3 S ERa s Tor LS du RV OB POER, SLTR A aarechy T
hydrocarbons (e. g.,15 tql uene, benzene, xylene, etc.), esters (e. 0., ethyl
acetate, buBFPURORARS, 3 HudTogen akaperR skyL ogous avidie ! TRl FaEoay)
ket one, ,getc.),, al cohql e. g., methanol, ethanol, isopraopanol,.n-butanol,
crco) . RON Runuey PG tair e S REREAL M b S S teSORTR A PYEPBY: HongD
hexanet hyl phosphoneam de, etc.), ethers 20 (e.g. diethyl ether,

t et rahydr of uran, di oxane, 'ethylene glycol nononethyl ether, ethylene

gl ycol nonobutyl ether, etc.), and the |like. Any known pol ynerization
initiator may be used in the presentinvention. In particular, azo conpounds
are preferable. 25 Specific exanples of azo conpound include 2,2'-azobis(2

~1
1,2
1,2
pre
C



6 al kyl group having 1 to 10 carbon atons, or an al koxy group haviing Junt 03
10 carbon atons, preferably hydrogen atom or nethyl group, and hydrogen
atomis nore preferable. RI' in the formula (10) is a straight or branched
al kyl group having 10 to 30 carbon atons. Preferable exanple for R

i nclude a decyl group, an undecyl group, 1® a dodecyl group, a tridecyl
group, a tetradecyl group, a pentadecyl group, a hexadecyl group, a

hept adecyl group, an octadecyl group, a nonadecyl group, an eicosyl group,

e
ety soecyl Sty SoREolEr L SEaR, A0 BR-BREROTEY) 0B BBl

a -0- group or a -NH group, preferably each a -O group. In formula (10),
nfmis fromO0.65 to 2.50, preferably from1l.30 to 2.30, and sumof n and m
is from2 to 20 1@800, preferably from5 to 1000. The nol ecul ar wei ght of

t he hinderegh%al e conpound i s not Iiniééd, and is preferably from 1,000 to
500, 000. When~The, nol ecul ar weight is | K than 1, 000, the nobility of the
conmpound in the R§B+M1+m%reases so that the conpound may bl eed out. Wen 25
t he nol ecul ar ght exceeds 500, 000, the conmpound nay have adverse

i nfluences on the properties of the resin, and it may have | ess stabilizing
effects than the conpound having the smaller nol ecular weight. Preferably,

t he nol egul ar I ght saqf 1 8J UN 2003 43 the .hindered cm ne coppound is
froma. 060 25 YEHERE0 Lo hARPLAC AR e 2 AU AERED? By oo BuFYahraLkyL

nmol ecul ar ' : S [ rda it pphi cations_a r poses.
The' ol ecul SFone SRV AR & Fo iR BRERArA ROt rgsthd E8 & 08 nebel S
any known nethod a I r L. I { j C d, | ght
scattering ne hog?%gl ’ozq#%tri%gnpgzlsegﬁfeé&n& ﬁ%ﬁ%té’a%{%ﬁ%heﬂﬁ nh/?fér%g Q:lngne
conmpound of r Nt AlxAV i at t : hinde j
aroups may. ForecRerre Ael T8 R A r PEREkE SvRE St B8y CHRIREEO BIER o
consi sting oL angaRl qreanbexyd iGwaci ds, carbon dioxide, phosphoric acid
conpounds, phosphate esters, phosphorous acid conpounds and phosphite
esters. 10t is possiobkewto+adi e tde basigity)or solubility of the hindered
am ne conpound by formng the salts 15 of at |east a part of the hindered
am ne groups w t hot Be<alWQyei.cohmwnds) withouf deteriorating the inherent
stabilizing function of the hindered am ne conpound. Organic carboxylic

aci ds are preferabkyorbdsng havihg flowwtH G spardiniw fathespresanpainvent bon,
saturated carboxylic acids are 20 preferable. In addition, nonocarboxylic
aci ds are ntherpr ébepabividetiaa hbbhgeredoxyine cmimsindpddidinedekanpl es of
organi ¢ carboxylic acids include formc acid, acetic acid, propionic acid,
butyric aci ¢opedveerdzapydatchpast coneikll vrert 2alrl eadiihdargsh @nildeaci d,

pel argonic acid, capric acid, 25 acetoacetic acid, pyruvic acid, oxalic
aci d, nmh? onfengepgicsgerPaledathit) of utkeikoreikr &dipic acid, benzoic
aci d, naphthoacetic acid, phenylacetic acid, etc. Phosphoric acid conpounds
i ncl ude phosphoric acid and its 1 1 JUN 2003 44 salts with basic
conmpounds such asjam nes, netgl ions, etc., and phosphorous acid conpounds
i ncl ude phoshorouys acid aHg iAs salts with basic conpounds such as am nes,
met al ions,fhﬁE?QFhosphag@"éﬁ?é?s are preferably nonoesters or diesters of
5 phosphoric aci dg—whtdephosghar® estefs) may be polymeric conpounds a part
of which has a q?hoester\gL_ﬁﬂ_ ter structure of phosphoric acid. Phosphate
esters are preferably nongeste or diesters of phosphorous acid, while
phosphate esters may be pofynBric conpounds a part of which has a nonoester
or diester 10 structure of phosphorous acid. The phosphate or phosphate
esters may be partial salts with basic conpounds such as am nes, netal

ions, etc. TReyhiBdereds aH aquqneeaagih%iﬁ@el RIECINtakBYENE £ 6fs £ A 1x6n
used as stabilizers of known reésins. anpl es of such resins 15 incl ude

pol yur et hangayPeby aghde1 yed Wwesait urdd,0RefiiNa REHYSE¥H eltom @daMietiyes
or blends thereof. The resin conposition of the present invention contains
a phosppat egestigr, Rhikexhgarbgandd osma frhanwlylantouxihdaning A tghosphwtieon
ester antioxidant may be any known conpound, 20 and a suitable conpound is
sel ect ed byateakispgwhiith mag ot idisl splhdidubist iituteedolovenh, a thoprtgioup ty
with the resins such as polyurethane, and the |ike. Exanples of phosphate
ester anti okiaddngsl itncl Oc=a ke akbse?, dndiX’ tiss &. -Ouigyrloplpeoy|d) ~-NH- group,

4, 4" - bi phenyl enephosphite, tris(nonyl phenyl) phosphate, 25
tris(2,4-di-tert.-butyl phenyl) phosphate, distearylpentaerithritol

di phosphite, di(2,4-di-tert. butyl phenyl)pentaerithritol diphosphite,

di (2,6-di-tert. butyl-4-net hyl phenyl)pentaerithritol diphosphite, triphenyl

T /NN NN . .



acid, glutaric acid, suberic acid, dodecanedicarboxylic acid, 18 JUN 2003
(3-net hyl adi pi ¢ aci d, hexahydroterephthalic acid, etc.) with at | east one
glycol (e. g. ethylene glycol, 1,2-propylene glycol, 1,4-butanediol,

1, 6- hexanedi ol , neopentyl glycol, 1,4 25 di nmethyl ol cycl ohexane, etc.),

pol yet herester diol, polylactone diol, polykarbonate diol, and the like. A
| ow nol ecul ar wei ght pol yfuncti onal active-hydrogen conpound may be a
conpound having two or nore active hydrogen .~ UN 2003 49 atons
reactive with isocyanate groups (chain_extender). npl es. of _cha

ext enders inéPGd%tp%ﬁ@%ﬁfﬁ%%pPiY%ﬁFléﬁﬁgﬁéﬁgﬂPﬁﬁFUE$?hF§i%P&nfﬂBﬁPgBah%l:

1, 3-di am nopropane, 1, 4-di am nopropane, diethylenetriam ne,
triethylenetetramne, 5 etc.), polyols (e. g. ethylene glycol, butanediol,
etc.), polyhydrazi ge, polysem carbazone, polyhydroxyam ne, water,

hydrazi ne, and m xtures thereof. In addi{'on to a chain extender, a
conpound havﬁhﬁ“b | y one active hydrogen omreactive with an isocyanate
group may 10 be u ed—e&—RrChai n term nator. Exanpl es of a conpound havi ng
only one active hdrogen atomin a nol ecul e i nclude dial kyl am nes (e. g.

di et hyl am ne, di met hyl am ne, di butyl am ne, diethanol am ne, etc.),
nonoal kyl am nes (e.g. ethylam ne, npropyl am ne, isopropylam ne,
n-butylam ne, tert.-bytylanm ne, 15 ethanol am ne, etc.), moneghydric al cohol s
(e. g.n-butand Whith N 1genyuraeean dhfdbRsat é‘?%‘fﬁdgéﬁilﬁe Ban&%ét%tﬂ’e%l%é‘?g.
a 1:1 reagction product of. ethyl enedi.am ne d,acetone N, 2 .

i et hy | g 831 RESTERRCTR KEVT ST R R by §PosRanEERR) DR e dihd bie
any conventiqgnal 2 yneri zati o ho I ' i.on,

ol ut i on' pol gnedr At PSR SE L “HE-D gy SRR iR Ehncit hab O R Gf R AgE .
met hod in whi 11 _rta j e puxe n ac \ :

pr epol yner méﬁao Pl ﬁ%mﬁ%gﬁég&%%%g%wé&rsg??r g’?I E’r e%ﬁ#%%é%%g&?%bgg% as|$1y
extended. A g Et%Qﬁ@o%ﬁﬁgnE09§u§a%eq%qi%HKTQWQ)25 regul ator such as an
organic acid ?e.g. acet1 ¢ acid, p toluenesulfonic acid, etc.) or carbon

di oxi de may be addgg atyany §tem afgg he pol ygerization reaction. The
reaction rate regulator I's préferably added after the formation of the ~
a ~ a N 2003 50 prepgl ¥ng[,/and pra oy to the(yefmnation of a

chai n- ext endi ng reaction. The reaction rate regul ator may be added toget her
with a chain extengetoetifgChai BheeENEBAt aspedbeo bbtiaé nexk ot ty uiretdramiorcan
be shaped by any conventional 5 nethod and used in respective applications.
The hi nder ed taeireei s etk dfa hhadetreseanihavestpamdmf hboecHfopouhde®)i n a
resin in any step, for exanple, up to a spinning step in the case of the
production of fibers. The hindered am ne conpound of the present invention
may be conpounded in _rpaw 10 material s,for polynerization, insofar as it has
no i nfluence on/t he ﬁbl rizatfon rgactNon of the raw materials to produce
aresin, or i fo i 'eria duced. Alternatively, the

hi ndered ani ne \coripound ¢f the\prégent ipyention may be conmpounded in a
resin, or a resdn frdhpvhich fibers-&eproduced, 15 after the termi nation
of the ponnerizatFon r@acti on, prE?eré%ly after the term nation of the

pol ymeri zati on VQQéEQO” and prior, g_the shapi ng of the resi®. The hindered
am ne conpoundHgf™ t h&CHyr esent Hyfvent Cd3 may be used together with any
conventional addltives such as[iI an%%gxidants (e. g. phenol antioxidants,
phosphi te est g aMFgRrgdant s, 9 antioxidants, etc.), Wray
absorbers (e.qg. e%zqtrlazole Wr ay, absor bers, benzophenone Wray

absorbers, triazingiWray absorbers, etc.), nmetal deactivators (e. g.

di hydrazi de derivative netal deactivators, oxalic acid 25 derivative

net al deactivators, etc.), anti-sticking agents (e. g. magnesi um stearate,

hi gher fatty acid, am des, higher fatté acid, esters, polgorganosilane { ch
pol yt et r &% | udPoBRhGh dhé,s 8nca) kYLngFgaRi RV HRY parkd dPeS2ERON ALRE ant

di oxi de, magnesi um oxi de 1 J U 2003,51 zinc oxide, hydrotalcite

bari um sul f af&Y FRIgHIR Ly BRI SR el tRie L fim %I?‘i%ﬁca"t”é? tg»[ecs_ r,Xe Prrafﬁetcferént
retardants, antifungals, ,and the |like. W he hi ndered anj ne_canpound of
the present PREFRFDR BYIEOES 8g 3 H‘Q‘E?‘B’ér%lfo%’d ?ﬁsalnhy&ﬁ'% ir8 i s

ot oo s B RAEIEE LAY RARRG ARt B8 CRE PR st
POt 1 BekSoaRH BRI D A G M AR £ 17 ERPEA' s,

pol yur et hane resin conposition. A suitable UV ray absorber may be sel ected
from conventional Wray absorbers such as benzotriazole Wray absorbers,
benzophenone Wray absorbers, triazine Wray absorbers, oxalinide UV ray
absorbers, and the 15 |i ke dependi ng on the purpose. Anong them

o Ly o o o o o Y T T —



A pol yester fiber, which is used in conbination with a pol yurethah8 JuNoeg3
iin a stretch fabric or knit of the present invention, may be any
conventionally used pol yester fiber. A typical exanple of such a pol yester
fiber is a polyethylene 15 terephthal ate fiber. A polyam de fiber, which is
used in conbination with a pol yurethane filBer in a stretch fabric or knit
of the present invention, may be any conventionally used pol yam de fi ber
such as fibers of Nylon 6, Nylon 66 and Nyl on 46, their cation-dyeable 20
modi fied fibers, as well as pol yam de-pol yester conposite fibers. Fibers
havi ng any f¥ rfdkdsagfdtle came oat déd fezenpeandedach & eld-upssepf 9ber ~Nkhi ch
is used in conbination with a polyurethane fiber in a stretch fabric or

knit of the PrERntIhPeR] Bhar Rt b lodmeens sahip§yisadthe formyda

fi ber such 2 otton fj s, rayaon fibers, their blended fibers with

pol yest er fi@e?i,garfjd“ c%rﬂlp'gg't @rf‘?b@?% SHE 1P I GTIDE Ve tidom id &1er0900.

Fi bers having any finengss can be use A fiber, which is used,in ,

conbi nation with Cpcéﬂ’ifﬁth %é’né:%e 1'518‘%3‘ Gslﬁef%O?fSﬁ‘Fi BEFSFRt a1BYERELAR/
fabric or. knj f sth [esent_inventio may be an on-stretch fijber, for
exanpl e, f u?ﬁ lé%rg lassg\ﬁgg?ae%a%ﬁ’ ree,react{| B%B?’ %?IEP?LY%?IO%, %gﬁr ]flﬁujf?i‘ e
prom x fiber, and the |like. A polyurethane fiber used in a stretch fabric
or knit of 5 the present invention is usually in the formof a bare yarn,
or a conposite glastr¥E yarn such as g!Ssingl e-covering yarn, a

doubl e-covering yarn] a tore spun yaln a ply yarn. The stretch fabric or
knit of the pr s@’t— NVENTtT on [CONPrises € pol yurethane el astic yarn, and
a non-stretch ree 1 OV a pol ¥es er f\i e, a polyam de fiber, a cellulose
fiber, and the |ike& RAostretch falyrT CNgay be a plain weave, a twill weave,
a satin weave, et c|H whi ch uses tHc—g7 pol yur et hane yarn as a(%gp and/or a
weft. A stretqp khq\bc y be a cir&lar knit such as a plain 15 stitch, an
interl ock stitc?l%, a [ib stitch, a purl stitch, and their nodificatins, or a

warp knit such &s_a Cgicot, a Russel cord, etc. The texture of knitting can
be a hal f stili{cgl, blé l!(e‘li‘erse hal f stitch, a double demby stitch, a double
. fi.n
3240

atlas stitch, e the case of a tricot, or a power net, a half power
net, a satin net, atriconet, etc. in the case of a Russel cord. 18
JUN 2003 55 EXAMPLES The present invention will be illustrated by the

foll owi ng Exanples, which do not limt the scope of the present invention
in any way. i whiehEXa®!H86.a118Ar o davingdlets PAS i Monveitghls’, dhasd "~
by weight", respectively, unless otherw se indicated. <Model treating

met hod for dyey ogeidnbubylvy skpstivated &l hay ©Vahuath®Bahs dF gatedrehth
hot water at 95C for 1 mnute, and then in an air at 190C for 60 seconds.
Ther eaf t1ér, driibetivhud Aydkpigenateniod a @edtdutl §rohpl, SR'1Q & aenidad gt Atbhe
about 20 times weight of a nodel dyeing liquid in a seal ed container at 98C
for 30 m nutaesalkiyd goodep hhreimy 1l tqul @ daxbersekomsprwiof cla rdyebpgianxriliyary
(NEWPON TS 100 avail able from NI CCA CHEM CAL Co., Ltd.) (0.5 g), acetic
acid (0.5 g)asgbséditiwhescepat an (0L &< Y))gmtiws blavddia b porld watrdon( dtbinser)

. After 15 that, the tubular knit material is washed with water, dried and
treated in dh dis 2aftuddeht v drayeddial ki geoler haginegsto wia BONOxsban
tubul ar knit material for evaluation (about 1 g) is contained in a sealed
cont ai ner afFBWBosedb INGZef Shel semeoers dAd fgy eadnenfusashy af rewi B5OHR
air containing 200 _ppm of N02, which is generated wi th PERVEATOR PD-1-B

( manuf a&gur é’rgf‘ EroER/, apdgn pnd mnargePeSAtAVEeinkeIgre| sattafying
500 M/mn. After the exposure t he kniit material is well washed
with a buf &N TFERISE Qb s }ny%z sgeef?lhﬁdt]i‘% 345 qf @g5Hd Hnd St hEAD
pure wat er, 22~t ﬁ%(ﬂm ed in a nitrogen streamfor 24 hours. After that,

ei ght plies “f % he ‘t material are |am nated and the "b" val ue of the

| am nate according t9 .the nter' .s ol gt stemis asuyred. w t.h
color neter (TC 1%6’0%/@%8]5%&%1%(?& l?rdéiﬁpegl&’T%%Ygﬁﬁwa%eogl@e\lh#%5683
56 Co., Ltd. ) r wh r..gdi sC f]

degroe of dirRiCFaPrEe T Eps s MInFERED dEn: Ao IR 8E R Bobach:
equat i 0B ( X)sinadh+= o F I freant 5] i ) s ~faR" ue
i or £ 80 naTURRL o, Fonifie s3] Wi F WeRlleTERe PonBolll) sdipotell ein

di scol orati @l inhAZi : et t kih
chi or i nes. TRET Snaey Fon o oD ool EotbFk L Sl ca fioon BRwtiby |
unkni tting dHIUMAN Kidi SAPHRIHAY ddNe sl smitond tdechl grdne, is
measured. A'tubular knit sanple I's continuously treated at 25C for 10 hours
wi th an aqueous chlorine solution having an effective chlorine
concentration of 3 ppmand pH of 7.5, which is prepared 15 froma

comerci ally avail abl e aqueous sol ution of sodium hypochlorite . Then, the

. = o B .



1 8°J U N 2003 57 nethacrylate (40 parts) and N, N-di met hyl acet anild® JUN1203
parts) were charged and stirred to dissolve them The flask was heated on
an oil bath to 60C while stirring and bubbling nitrogen gas through the
solution. After the tenperature of the solution 5 reached 60C,

2,2' -azobi s(isobutyronitrile) (AIBN) (0.8part) was added, and the contents
in the flask were reacted while maintaining 60C and stirring. After 5 hours
fromthe first addition of AIBN, AIBN (0.2 part) was added, and the
reacti on was con%tgued %t 60C for 15 hours. Then, the reaction m xture was
cool ed to rBBAPRBLEENBSEEFSre to termnate the reaction. Thus, the sol ution

of a hindered am ne conpound s obtaiped. The vi sity of the reaction

m xture was 15 poggggr 8f 9 ssﬁgﬁggﬁe%ﬁ%?c’éé’g&ﬁﬂﬁ’%ﬂsﬁg ylﬁévei}’r Bhret er
i itk I 3 . and i f, 14 | b

The arount - SPePRel e P e8lfded g felln AR E e Al e A ARG (e 1 i (o r e

was neasur ed e 0 g% S PIGL A BBAKouh WSS PN LRt ¥ o £f Il

char ged pol yiveri zabl & nononers renaf ned unr éac r “aver age

ol ecul & “@%EQEtgfo%hEhB;ggggEn%ain%enZQQ 20 in ternms of a nol ecul ar

wei ght of polystyrene, wh was neasurea'mﬁth gel perneation

chl omat ography ustfg.tgieaBYHEQS HhBBRReALSOLKENLLBRE 2e58hT 2OLPBRERMLAS @
detector. A 1H NWVR spectrum of the obtained hindered am ne conpound was

measur ed ustBgtaiAkX8dpE8kpYRAteObsMBOe6 iaRddeREL (1: 1 by 25 vol unme) at
50C. The protons of the nethine carbons on the pyperidyl group and those of
the nethine carbons another Qyeéobexyl @fioopimene, denectesimtid. thorpand
4.6 ppm respectively, and the integrated ratio was 52:48. Since this

i ntegrated rasin cempo$i8idnUil POAFub8tasauened to correspond to the nol ar
ratio of the units obtained from 2, 2,6, 6-tetranethyl -4-pi peridyl

nmet hacrid at e t o t hosthebthgineld 4spectycf otiex b rewdiacimpiteat el ont hethei ghits

per cent ages of these two nononeric units were calculated to be 60 wt. ~ and
40 5 wt. ~, preypdedi ¥ etasimitomiposid iconsospensingt holierpeherat agadhenol
calcul ated fromthe charged anounts. Synthesis Exanple 2 A hindered am ne
conpound wagnhpiepiadadti e the spdvidarester astionidantsyandedi seEginphe of
except that 65 parts of 10 2,2, 6, 6-tetranethyl-4-piperidyl nethacrylate and
35 parts oftb?cﬁbﬁ@ﬁyﬁdnéﬂhaér9P§P@uﬂ€ﬁeaﬁ§@adé§gp§Pyﬁéﬁii&ﬁﬁé FONSHELS.
Synt hesi s Exanple 3 A hjndered am ne conpound, was_prepared in the sa

manner as tﬂﬁgESFSSQEtHBEiErﬁﬁﬁﬁﬁlénYeB£EQBt ﬂﬁawhggﬁpgﬁﬁsaﬁpuﬁg ot the

ot haer i at BAREPS AR R hiePE2 18T BOMrEar D 1S5 Al < b R Ig ek
hi nder ed an) peccopRNDg, Y83 PLEPATEY LD ENE SRURHIENE!1 3% F3e O, ana

Synt hesi s

2,2,6,6-tet =A-pi iyds v 4 ! o

cycl ohexylerrEeﬁgg%réyyl}naE 8%%% g_g%r{rc%és?%$%ﬁl§ére g{:((g%}f %‘g?g?rlrrs% %g%ﬁﬂy? é? etowe5rvét uséd as

polynerizabﬁgﬁggngﬁegﬁe é@@&%gsgf Eﬁ@gﬁkgt afehi ndered am ne conpound was
as at o

prepared in the sane nmanner ynthesi s Exanple 1 except that

60 parts of 2,2, 618-4ebrapethyli- dnBbachiAy! PREDASLYEALRo3PH IAE BaEEkE Of
stearyl nethacrylate were used as pol yneri zabl e nononers. nt hesi s Exanpl e

6 ~ BUNarPOSx DQakthisder ¢deasyeRaeeaPBYBEhYAS 1 PACPBaNEH eirl thite t&ANME
manner as that of Synthesis Exanple 1. Then, 5.3 parts of acetic acid was
added to thphpsppatedpblpderedraghaereenpoandianed well mxed to obtain a

hi ndered am ne conpound. 6 Conparative Synthesis Exanple 1 A hindered am ne
conpound was prepared in the same manner as that of Synthesis Exanple 1
except that 80 parts of 2,2,6,6-te aggthyl-4- j peridyl methacrylate and 20
parts of cycl ohexy pyl ate 20 "ased (Hs peri zabl e nmononers. 10
Conmpar ati ve Synt hgsi s\EKanple 2 A hi ng’er edlammne conpound was prepared in
the same mainé? &g thak of FmOAeS{ls Efdphe dHexcdt That (PO parts of
2,2,6, 6-tetranet hyb—4 picpeoi dyl neth&grylade and—80 parts of cycl ohexyl

met hacryl ate were usé® & pol yneri ZabHe nof¥aerdk. Hi5 Conparative Synthesis
Exanpl e 3 A hindered am ne conpound was prepared in the same manner as that
of Synthesis Exanple 1 except that 50 parts of
2’2’6’6'tetra”Eth¥$'§'8£98£'?¥éf€?£Q§CéM£8&§méﬂg,5g883558v8f AELBY! .
nmet hacryl ate were UsBd as pol yreri zabl e nononers. CbnparaPlve Synt hesi s
Exanpl i i u I i I hat
of SyntThes! 2 ERaEaTan | e SERL PO B anl AT Aot Riid e SRIE. IRt
2,2,6,6-tetranet hyl -4-piperidyl nethacrylate, 20 parts of cycl ohexyl

nmet hacryl ate and30 parts of hydroxyethyl net hacrylate 25 were used as

pol ynmeri zabl e nononers. <Solubility of a hindered am ne conpound in an
acidic solution> The solution of the hindered am ne conpound obtained in



~ a J UN 2003 60 of Synthesis Exanples ~.-5 and Conparative Synthesis
Exanpl es 1-4 was dropw se added into pure water to precipitate theg JuN 2003
conpound. The precipitate was recovered by filtration, and dried under
reduced pressure at 80C for 12 hours. The solubility of the 5 obtained
hi nder ed ami ne conmpound in an acidic sol utlifon was neasured by the
above-descri bed net hod. Methanol was used as a solvent for titration.
Exanpl e 1 Preparation of pol yurethane solution 10 Pol ytetranet hyl ene et her
gl ycol having a, humber averagg nol ecul ar weight of 1, 800 ( 175 . 37 parts
) and 4, 4' 98i pRenbPRErhaNnélE) Fsocyanate (38.92 parts) were reacted at 80C
for 3 hours under a nitrogen streamto obtain a prepol yner having
i socyanate groups at both chain ends. 15 The prepol yner was cool ed to 40C,
and N, Ndi met hyl acet am de (308186 parts) was added to dissolve the
prepol yner, followed by cool jng to 10C. The sol ution of ethyl enedi am ne
(3.58 parts) and diethylani-a\‘l @B part) in N, N-dinmethylacetam de (146. 86
parts) 20 was added all at Hd to the prepol yner solution which was
rapidly stirred to conple @ reaction. The viscosity of this solution
was 2, 000 poises at 3MzC”To Yhis &K ution, the hindered am ne conpound
obtained in Sythesis Exanplell (13.42 parts), 1,3,5-tris(4-tert.-butyl-325
hydr oxy- 2, 6- di met hyl benzylis gyanurate) as an anti oxi dant (CYANOX 1790
avail abl e from N PPON CUANAN DE)_¢2.15 parts), (12)
2-[(2-hydroxy-3,5-di-terPK;anikyﬁhenyl benzotriazol e as a Wray absor ber
(KEM SORB 74 avai | 48ie fr gm KEN] PRO KAS Co. , Ltd. ) 1 8 JUN 2003 61
(1.08 parts) m@h g i g
were added and n
i bg

OHgbt ajjn a polyursfhane sol ution. <Preparation of
sanpl e for eval uation> After

ext ruded t hrough a spinning

0.3 mminto a spinning barrel
in which a hot air at 230C was flown, Gihd the spun fiber was taken up at
500 Mmn. while applying 10 5 wt. ~ of an oil to the fiber to obtain a

pol yuret hane fiber of 44 decitex. Using a circular knitting machine with
one feeder ( tpmed. b E_ K , 28 oGl hc [ terial
was produced?ﬁaﬁégﬁ %ong?s¥e§g%g't§§kgglygre ﬁaﬁeS%%bgpqg%dakggglérgg8
cour ses/ isnChh &dle A P1 Vgt S§H1 nch. This knit material was used as a sanple
for evaluation.” A part of the knit nmaterial sanple was subjected to the
nmodel treating metAecoF@Iingyeh Nhas At & Jf $eRORF/ISENR! QeR8sitAgn, The
untreated and treated tubular knit material 20 sanples were subjected to
vari ous testshéreeval padeidde stpdblluzebnapéf étber Exeppked 2rbmAthebul ar
knit material was prepared and evaluated in the sanme nmanners as those of
Exanpl e 1 exgpebyuréthanéer ésinecenpasihio@bacoopding sol theoseperphr eddi n
each of Synthesis Exanples 2-5 was used in place of the hindered am ne
conpound sol @itglobh prepaces ¢hH ShatheesenExanpertionExanpl es 2-5 used the

hi ndered am ne conpound prepared in 1 ~ JUN 2003 62 Synt hesis Exanpl es
2-5, redfectively.A g A theientikfispantt off dhendseseapadageasdon,
evaluated in the sanme manners as those of Exanple 1 except that the

hi nder ed ani Heese denmpaervddesl atmovhed i el RrSgRehéen o Baarplyvs ehidngsed
in place of the hindered am ne coggound sol ution prepared in Synthesis

Exanpl e 1. ExHp®T eCOMRAL 1 SRY abh &P teRuf Er PRINDARY pFRPaPRUYRRBTRIBF UREELR n
the 10 sane manners, as those of anple 1 except that, rogenat ed

bi Sphanol A SRTRGES § LR | 1T TRUABIA oS TenCrBhE J600 ! o AR & Afoiihe
JOHOKU CHEM CAL CC% LTD. ). was used in place of

1,3, 5-tri s(PTeFEE bt YF2 3 Pydr oxy- 2, 6di net hyl benzyl i sosyanurate). 15

n The dre mnnerat dis st Bt aghelt N Ert AR Rl Rl
compound sol gl o ¢ PRy ey £ach, Ol (COMMALAL Igre | U hesls sBxagpLes 1-4
pl ace o e ni

was used in nder ed am ne ‘conpoun solutron prepared in

Synt hesi s Eﬁﬁgﬂy %§§n%q i 3 - t j ]

conmpound pr paré%x%%I npa%%%:égc yﬁt g?%%ﬁﬁaﬁgﬁgg ?sﬁebgggﬁggnggﬁgént

Conpar ative EXAM &r %r{?‘%“'rﬁ:rfrﬂé!}iﬂet'&t e hah was prepared and eval uated in
tho

the 25 sane nanneﬁé ds se 0 anple 1 except that 4.30 parts of a
condensate of 1,28, 4- Bub2nel-elr &RSEAMKYAL C 13 dbode2nénbstretch fiber is
tetranet hyl -4-piperidinol and p,~i,~",p' -tetranethyl-3,9

(2,4, 8,10-tetraoxaspiro[5. 5] undecane) di et hanol (ADK STABLA 1 1J UN
2013 63 68LD manufactured by ASAH DENKA KOGYO KK) was used in place of
13.42 parts of the hindered am ne conpound sol ution prepared in Synthesis
Exanpl e 1. Conparative Exanple 6 5 A tubular knit material was prepared and

] o o o " o Y p— o a o o o N A .

pol yur et hane f
deaerati on



15 met hyl ene- bi s(4-cycl ohexyl i socyanate), which is a conventional

anti-di scol oration agent, was used in place of a hindered amne c ﬁp&!hdlu.")
solution. For the polyurethane fiber tubular knit materials obtained in
Exanpl es and Conparative Exanples, the structural paranmeters 20 obtai ned
fromthe chemical structures, and the resduilts of various tests before and
after the nodel treating nethod for dyeing are sunmarized in Table 1. The
pol yur et hane fibers containing the hindered am ne conpounds of the present
invention had | ess degrees of 25 discoloration with NOX after the nodel
treating nefRodeRSE a%. hipen e ehect et iram Sthhi 1oMRI aamsdis tgngc@dsitng t han
t he pol yuret hane fibers containing the hindered am ne corrpounds out si de the
scope of thBOPpYESERE fHReRt i drPolyamiyly @WQ@?@%%%%ré €he

pol yur et hane fibers contai n| n the amn ounds of the present

i nvention had | es$BfE FEES o?‘&? Shth H@Pn& Yere tangrbdRer 1s

treating net hgd fo%b€¥el n and suffered.l.ess deterioration of tenacity

|
caused by tfAe®8rEh ha? dam%?f&FPO%‘é% T¥R%0l yur et hane fiber contai ni ng

t2883t (e)rté aWEgﬂﬂEDCB@W%MC@F'ﬁ@ de?nal stabilizer. 18JUN

010~rI MOIN-OOC~t 0 (
~ o\\\\\\\\\\\\\\%ng—d“gIllo C?IO %M%‘H&%NQA?? in the hindered

r C0101~Ol~ 1gﬁlﬁélc%%}fl\§ é&corchx% T’é& Iﬂué;dflrslt 2 p%fNNNNNgg braseh O

-r| OnoWbcoMd~ow~r vo~n~- | -1 rl'
~ t~\\\\\\\ﬂ1\réhﬂén|1s Zat rleja@l’tNUNe ng (%L ected from the group
3l 11 tnIIIlIII

(~r|r-|r|r| -1rl lr-irl , ~ ~N~ lTc o3\ 31 11 I'1 11
|~ 11 1l ébnéistin loflla IrIonb%né&QOQQQQQQQO&r&wl&EI tWerQk‘ﬂQQN*@gl)" and
3\u7al Nri |l ~~70M QLI 1 ri "-1r~rl W-1 ~1' d | N

I m&maYMém%&S df 3:\li9e1WdrnQ]Jal~(~2C)Nl ~ I I 3 3 rt N .-1.
. W o=, ~ O 1. NE 11 11 TvC-C-NC-C~d' | ~ON. - | ~QLOXB +

3m~nc~crmunou~MWhat) thé Ordaiid dgrdud (B1) is a monovalent one, it is
preferablybonded at the 4-position of the piperidine ring to other
site of the compound.

R in the formula (1) or (2) is a substituted or unsubstituted

16 alkyl group having 1 to 10 carbon atoms, preferably 1 to 4 carbon
atoms, and more preferably methyl group.

R' in the formula (1) is a hydrogen atom, a substituted or
unsubstituted alkyl group having 1 to 10 carbon atoms, or an
alkoxyl group having 1 to 10 carbon atoms. Among them, a hydrogen

20 atom or an alkyl group having 1 to 4 carbon atoms is preferred
from the viewpoint of stabilizing effects, and a hydrogen atom
or a methyl group is more preferable.

When the organic group (Al) is a divalent one, it is
preferably bonded at the 1- and 4-positions of the piperidine ring

25 to other sites of the compound. Preferred examples of the organic
group (Al) include compounds of the following formulas (13) to

(15):
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Exanpl e 8 Preparati on of pol yurethane sol uti on Pol ytetranethyl ene ether

gl ycol having a nunber average nol ecul ar weight of 1, 800 ( 175. 37 parts )
and 4, 4' -diphenyl neghane 5 diisocyanate (38.92 parts) were reacted at 80C
for 3 hours und%%_ {gggrogen streamto obtain a prepol yner having

i socyanate group Zk Bh chain ends. The prepol ynmer was cool ed to 40C, and
N, N di net hylac€Ham &—(B08. 36 part&)3mas added to di ssolve the 10

prepol yner, foll by.cooling to 10C. The solution of ethyl enedi am ne
(3.58 parts) andﬁﬁi%%hy?anine (0.46 part) in N, N-dinethylacetam de (146.86
parts) was added all Hi once to the pr epol yner sol ution which was stirred
at a high speed to conplete the reaction. The viscosity of this 15 sol ution
was 2,000 poises at 30C. To this solution, the hindered am ne conpound
obtai ned in Sythesiscigxanple 1 (13.42 parts), 1,3,5-tris(4-tert.-butyl-3
hydr oxy- 2, 6- di 2h _Qgg;ylisosyanurate) as an anti oxi dant (CYANOX 1790

avai lable fromMN P YANAM DE) (2.15 parts), 20

2-[ (2- hydr oxy=8}15- diNtgiHs. - anyl ) phed)l | benzotri azole as a Wray absorber
(KEM SORB 74 avai gyt rom KEM PRO KASEI Co., Ltd. ) (1.08 parts),

hydr ogenat ed bi gpheNn A—pentaerithritol phosphat e pol yner as a phosphate
ester anti oxidant (J 3800 avail able from JOHOKU CHEM CAL CO., LTD.) (2.15
parts) and nmagnesi um stearate 25 as an anti-sticking agent (0.69 part) were
added and m xed to obtain a pol yurethane sol ution. <Preparation of

pol yuret hane fiher atwl preparation of sanple for eval uation> 1 8 JUN 2003
67 After deaeragﬁ e pol yuret hane sol uti on was extruded through a

spi nni ng nozzl e/havikng 2 orifices with a diameter of 0.3 nminto a spinning
barrel in wiitchkHa hf—air at 230C We flown, and the spun fiber was taken
up at 500 n1n1rLc4Mm—LgH§pplying 55w. ~of an oil to the fiber to obtain
a pol yur et hane fHeM. of "44 decitex. Using a circular knitting nmachine with
one feeder (manufactUr®ed by KO KE SEI SAKUSHO) , a tubular knit material was
produced, which consisted of the pol yurethane fiber and had 108 10
courses/inch and 178 wal es/inch. This knit material was used as a sanple
for evaluation. BExarpbeg@nAcsanphe (Ar) ensat bet bosimase pywoghrcied griouphersane
manner as that of Exanple 8 except that a pol ycondensate of p 15

chl or onet hy Imsitarense odndiwp- oresolke( 2rgsénpar gsPupas imssefals a5 gienabove
anti oxi dant. Exanple 10 A sanple for evaluation was produced in the sane
manner as t [9EfigH thoaspheeguelkcepn additien2, haliorgantd c- gueyp pieny mpy2be
pentaerithritol diphosphite (2.15 parts) was used as a phosphate ester

ant i oxi dént 2 Wixpre oI At skerite MG MORQVAAERENOHABN BE cHHREY andl eRelsafk
manner as that of Exanple 8 except that a polycondensate of p 25

chl or onet hy o &Yl e o 9epd§I T quP -1 5 I pRad i e rusee 85 9anpReup (Al)
antioxidant,, and di (2,4-di-tert.-bhutyl hengl) enﬁgerithr'tol di phosphite
(2. 15 partdF wkstesedlysan praaphst BrBUP oPE aFRF ohoEEHEE (1% 4 JUN 2003 68

Crampl o 128 ol SLeSYRLSELLN 5 ESRICEL (01 e sa o 45, Lbet
Exanpl e 6 was uses3or 1 AUSLRI ATLACD GO, GRORACAL INFuliann .8 A

(@) .
sanpl e for eval datfon was produce me manner -as

SXcent S P, PSRRI ot R s et

Exanpl e "1 was “use nparative

sanpl e for i ¥%ﬁ 0 ] PRRDES; h 8 39 8

except that%¥ﬁtaﬁ%%§§?e éﬁ%%gﬂggﬂﬁgﬂ%%Qghégfﬁ%d |n%!t%%a§g?%§gE%§EtEES|s

Exanpl e 2 “%i%e%oﬁ%rﬁbﬁlt@dgaeghe stabilization, becomes too small.
Furthermore, as the number of the organic groups (Al) decreases,

the increased amount of the hindered amine compound should be added

15 to a resin composition to achieve the same effects, which is



15 ami ne conpound. Conparative Exanple 10 A sanple for eval uati ONVIRSYN 2003
produced in the sane manner as that of Exanple 8 except that 4.30 parts 09
a condensate of 1,2, 3, 4-butanetetracarboxylic acid, 2,2,6,6-tetranethyl-4
20 piperidinol and p, (3, ~3 , a -tetranethyl-3, 9- ( 2, 4, 8, 10

t et r aoxaspi r o[ 5. 5] undecane) di et hanol ( ADRSTAB LA- 68LD nanuf act ured by
ASAHI DENKA KOGYO KK) was used as a hi ndered am ne conpound. Conparative
Exanple 11 25 A sanple for evaluation was produced in the sanme manner as

h f l.e. 8 h .30 f.bi,s(2,2,6,6
teﬂ _at(r)ret E;?ﬁgﬁ_gmﬁ%gg%?é@g@égt‘él?#&r\fﬁ@f\looif?%s—é a‘?fhﬁqsa’bl e from C ba
ani e compound. _ ChAATT Ve o bt SR R Seil St TRvar AT UaS Frauced
[ h . Of

DL Sae TRORLe et 1ok O SHZDLACBLXARR: Lo BRI St he.
bi s(cycl ohegyl ggﬁgxggggs% égﬁ_{)&gg' nol ecul ar wei ght of about 4, 000) , which

is a conventional anti-difscoloration agent, was used in place of a hindered

ami ne cogpound sokibben, CRIMAIAI S hxahen t3udfed SAMY BohiPbuRYal Had on

was produced in the sane manner as that of Exanple 8 except that neither a

hi nder ed ankpegeenNBeUAdiBAr i3 REISPREE ea£SEET1AF 1 oxi dant was used. For the
pol yuret hane fiber tubular knit materials obtained in Exanples 8-12 and

Conpar ati ve ExanpkEgaSu#dmehbe f esubisuat 45 4 basé peel Drigf bFnatiesidaddd
NOX before and after the nodel treating nethod for dyeing are summarized in
Tabl e 2. The pol yamehbasempoleds contai ni ng the hi ndered ani ne conpounds of
the present invention were | ess discolored with NOx and the stabilizing
effects were nai nDabaed bferhihéenadamnide dcomadunmti setdoat after] ydyei giged Sone
of the polyurethane fibers containing the hindered am ne conpounds outside
the scope oWhehea grigxianed awénei oonpxrend e limsshst BbimioAi mgseltetoes, bdfer e
and after dyeing, or others lost the stabilizing effects after_dyeing even
t hough t heyhhaderpd gpbee staamqund 4§ epfecrecoyenrd tfg gy Ehagsorat ipepnd
conventional anti-discoloration agent was used in place of the hindered

ani ne conpothen YA&IReADbi PF ZFhRy wikEht ofvdhe sedytigst 1spyeighed | e efhas
the stabilizjng effects with the copventional anti-discoloration a enter%ere

inferior totPRo¥etont of §he BRI PIGECRPBRRINKTF TR hPRdS _
TR g I S bR R Ty
0500l ofgl1 g,y BEARCLLLER LR AL L0 SLALLL 710100 g e
v T TR R 0P g TRt e B oBed s T Lol 2 oo
rl N 61 Then, the weighed hindered amine compound is dissolved in
100 ml of a solvent. A used solvent is preferably a solvent in
which the hindered amine compound is well dissolved, and which
20 does not have a basicity, and is miscible with water.
Examples of such a solvent include lower alcohols (e.g.
methanol, ethanol, propanol, etc.), amides (e.g. N,N-
dimethylformamide, N,N-dimethylacetamide, etc.), ethers (e.g.
tetrahydrofuran, dioxane, etc.), and the like. From these
25 solvents, a solvent which can dissolve therein a hindered amine
compound to be tested is suitably selected.
The solution of the hindered amine compound is then

subjected to neutralization titrationwitha 1/100 N hydrochloric
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Exanpl e 7 <Synthesis of a hi ndered ami ne conpound> In a 500 cc side-arm
flask equi pprertitd axe pecnbabedy welgheds @nd diasoivgenin Al biteud pidea
refl ux condenser, 6 2, 2 6, 6 tetranet hyl - 4- pi peridyl nethacrylate (ADK STAB
LA-87 manuf 3 tRBd b2 e k@ﬁ% KK) (60 parts), octadecyl

met hacryl ate (40 parta‘/%u and N N-di met hyl acet ami de (213 parts) were char%ed
and stirred to di SSHIBIEIRGAT e F9 MY Rdated S‘ﬁieéﬁdoraFnlﬁ‘&t ROTBOBH

whi |l e st1|5r ring and, buabrplallcnlg ln(|: tsrool n. gas

Using a base amount per 1 kg of a hindered amine compound,
the weight (w,; unit: g) of the hindered amine compound for the
solubility measurement is calculated so that the total base
amount is 5.0 x 10° mole according to the following equation:

20 wy, = (5 x 107%) /B, (VIII)
in which B, is the base amount (eq/kg) per 1 kg of the hindered
amine compound.

The hindered amine compound of the weight calculated
according to equation (VIII) is accurately weighed, and charged

25 in a glass ampoule together with 5ml of the above prepared acidic
solution and then sealed. The ampoule is heated at 100°C for
1 hour, cooled and then unsealed.

Three milliliters of the liquid in the ampoule, which has



10 through the solution. After the tenperature of the solution reatigegyN Qg3
2, 2'-azobis (isobutyronitrile) (AIBN) (0.8 part) was added, and the
contents in the flask were reacted under a nitrogen streamwhile

mai ntai ning 60C and stirring. After 5 hours fromthe first addition of

Al BN, AIBN (0.2 part) was suppl enented, add 15 the reacti on was conti nued
at 60C for 15 hours while stirring. Then, the reaction m xture was cool ed
to roomtenperature to term nate the reaction. Thus, the solution of a

hi ndered am_ne c%gqound s obtained, The viscosity of the reaction m xture

was 12 poi seesthénis6rrd el 4P B@é%tterf:'aﬁn)é-lt’i}bé’ﬁl?écf&@éﬁ éAU§SSg a
t ith | e .of 3 . d di ter 4 Th t

of the. mononEt e FhAKAHEA? PRCCFEAD TorE AR Sad EAL AHelr @ FLgast -

h t f d t 4 w_ ., of th based th

el nt of ¢ rite sepveRt af Ytk e 3t as (BRE) TelarnER B SrBaR: B8P kge

nol ecul ar we(;igrghofbgge ﬂg&%‘t was 2, 900 in ternms of a nolecular weight

of pol ystyrene, eIt Was neasured with gel perneation chromatography

usi ng tetrahydrof 4 ~ 299;{ 4. I cul at ed
fromt he%char ged ;ﬁrrr%n S ‘%assﬁl.tgsl.orgyir\\% hesi g%%%p?%%elﬁgﬁg%géeﬁﬁm ne
conpound was ; s e R g j

Then, 5.3 parre B e L A o o e TS h B ke
conpound a“%i’ﬁldtirﬂr%%fhdi%nfélﬂt@' naa Aipdered amNe £RauNd.e LoEaRat i ve
Synt hesis Exanple 5 A hindered am ne conpound was prepared in the sane
manner as thaintofi Besis 1BXagRIeadeLXE R id BAl 4. AaniNySo Plank@drous
2,2,6,6-tetramet hyl - 4-pi peridyl nmethacryl ate and octadecyl nethacryl ate
wer e changesddi i) fartateathd?Q par b¥, ar egpecii ¥gh¥oud heodi W Clay it 8t sl
fromthe charged anounts was 6.05. Conparative Synthesis Exanple 6 A

hi nder ed0am swel oo et enal spodpadedni A 0Dhalsaffethanael vaibt asatdhathend

Synt hesi s Exanpl e 7 except that the amounts of

2,2, 6, 6-t et rautstdntiedt-Joi pdre dyelutmrefliaeryibat €idndtbohadecyl net hacryl ate
were changed to 20 parts and 80 parts, respectively. The n/m cal cul ated
fromthe charged disurnd p@bn0.E8thexbipratich 26 Pripiee ahieonabl the bases

pol yuret hane sol ution Pol ytetranmethyl ene ether glycol having a nunber

aver age nol edileaRingeyed aping cguppUnd;5sadiwarceragadng sqdiyn pydrpkidehane
di i socyanate (38.92 parts) were reacted at 80C for 3 hours under a nitrogen
stream to otT i nsteshl pRer thet AgtiiseeyafateterBineda2s at both chain

ds. T I |.ed 40C,, d N, di I amd 308. 36
arts) s added CEUFROBPYS IEHe (BriopBIfinra FOF FEneet by & Joriieg co ibks
~ 8 JUN 2003, 75 Th |yt i f..eth di am 3. d
di et hyl am necwof@%p%?ﬁ;é !eggﬁ?ﬁ-lgit ﬁéhﬁﬁ%ﬁg{n%nrﬁe C‘fﬁ%ﬁéjcgg%gﬂaeg)an\%g?taaged
11 I | ut i ' i .a._hi
compl et o 1 hi e CAeeh R SRE TR I 1 PBp LT E Sl e e Bro6 8B BEEd L

30C. To thi ti0n, [ am ne conpound obtai ned in Sythesis
Exanple 7 (?ﬁ?ﬁl‘épé%{léoﬂig&e@ﬁ?ﬁt??&_tert .-butyl -3

hydr oxy- 2, 6- di net kyl be | rate) as an anti oxi (CYANOX 1790
avai l able from NI rF!?I—’{"O\I @%M%%?B?Z 15 parts), 10 dag)

2-[ (2- hypgr oxyr - Lets - 2 ami dphenyl ldenzohii 2ot %%n?al\é/ 53Y uRRSar Red
(KEM SORB 74 avail ableé from KEM PRO KASEI Co. , Ltd. ) (1.08 parts),

hydr ogenat ed;,bi sphenoteA- pent aani tdf i t1d phesphidg walopner as a phosphite
ester antioxidant (JPH 3800 available from JOHOKU CHEM CAL CO., LTD.) (2.15
parts) and magnesimh® bifdeatd dbhins @mpolrnd skccekidiggagenthd EiaStpaspecier e
added and m xed to obtain a pol yurethane solution. <Preparation of

pol yur et haneff ither pandept epavenh t Don diasapbéubadi ieyadbfiaio drexgifrt éhan 5.0
deaeration, the polyurethane solution was extruded 20 through a spinning
nozzl e havi ngld e .f/ildée rwitteratle aodidd ldft yoi Smeasuntéd aa dgpiamibey doove!
in which a hot air at 230C was flown, and the spun fiber was taken up at
500 m mi2h. Vihd esredpleyr sglibiflity @b morei prebferhedfi e handletradnamine

pol yurethane fiber of 40 denier. 25 Using a circular knitting machine with
one feeder (uplact hreddiytKOKRPPSELIAGUSHOEN its seBubad ikyi is ateki 30 was
produced, which consisted of the polyurethane fiber and had 108

cour ses/ i ncleHdd tErg okallessi-nch. This knit material was used ~a ~a N
Zoos 76 as a sanple for evaluation. Exanple 14 A sanple for eval uati on was
produced in the sdMe PEIIBACagrenRt (AR) ERAnphe hinderedtanipg gpmpound

pol ycondensate of p 5 chloronethyl styrene and p-cresol (2.15 parts) was
used as a phenol antioxidant. Exanple 15 A sanple for eval uation was
produced in the sane manner as that of Exanple 13 except that di (2,
4-di-tert.-butyl phenyl) 10 pentaerithritol diphosphite (2. 15 parts) was

o, - o A o~ A _ o



obtained in Synthesis Exanple 8 was used as a hindered ami ne conpoyrgd yn 2003
Conparative Exanple 14 25 A sanple for evaluation was produced in the sane
manner as that of Exanple 13 except that the hindered anm ne conpound
obtained in Conparative Synthesis Exanple 5 was used as a hindered am ne
conpound. 1 8 J UN 2003 77 Conpar ative2Bxanple 15 A sanple for

eval uation was produced in the sane manner as that of Exanple 13 except
that the hindered am ne conpound obtained in Conparative Synthesis Exanple

6 was used as a hipdered 5 am ne conpound, arative Exanple 16 A sanple
For eval uat | STCABRITS G0 iR SPROCAC SRRY SHh e DRSS PPEA NG 223 bt

that 4.30 parts of a condensate of 1,2,3,4-butanetetracarboxyljc acid,
25 6, 6t et SRR TGS G0 THNARATH: MHYEHE [G0U03 Seq8CteN, §208 EhEaREPHDI -3,

9- 2, 4, 8, _10.tet i 5. d )ydieth | DK_.STAB. LA; 68LD
mam(Jf act ur edc%gls%%tgﬁﬁggal%é\alsﬁ%“&%évgkﬁ? %e\g%age %Icgeré’é‘%g%ﬁi E‘lﬁ rfa‘anﬁﬁjr%e(ﬂ and

d. Co tq | . A le f lL.uat i d d
Che sane nanher b i SRS, o 9o B E R S 0 parts of oo "

bi's(2, 2, G, 6t et ramgy byl s g'gp@hhquﬁgcsgq%gaig a( S g&@&@gr%g@gﬁeﬁ&%@

Ci ba Specialty Chenica I ng s used as Indere _
conmpound. 20, GeppayRlin RaFXAGPl & ol 80A-SBY & chplks, oAk et hon, W ong]%é%%% in
t he sane manner™ as that of Exanple 13 except that 4.30 parts of the

reaction proghéhs Ofarfd 6idvd Prrdiamthethyazdrenppanedi ol and

net hyl ene- bi s(cycl ohexyli socyanate) (hhaving nol ecul ar wei ght 25 of about 4,
000) , which is a monyenhé oftmAR i(3¢i $5§04 HRidRYerAgesdh, ANesupsertitedbace
of a hindered am ne conmpound sol ution. Conparative Exanple 19 A sanple for

eval uati on vessysogioeted mIA SARPTRMAREHhg 1~t® toachirBensa¥émas &hain of
Exanpl e 13 except that neither a hindered am ne conpound nor a phosphate
ester antd oxaldesrtyWazoupdtav oy 1t he 1jpotytivet haoasf.i Mmooy Ithedr, | € aydarigen
mat eri al s obtained in Exanples 13-17 and Conparative Exanples 14-19, the 5
results of tdteondiearordikydn dgrese wavhnbOX bef éreaxpeh adtews tie predelrred
treating nethod for dyeing are summari zed in Table 3. The pol yurethane

fi bers cont afpemghaerimwridmdd ofnisiebédipodnadef becthe resedtydnagan iagom
were | ess discolored with NOx and the stabilizing effects were naintained
after the noefela TeieatdiRypmeshd@eorréferaglesome of the pol yuret hane

fi bers containing the hindered am ne conpounds outside_the scope, of the
present invention "Bx&h tidf |FIRNHCAIINOUE; §2ef f8cBsIhERSEBE apReaf riglyei ng,

or others lost the stapilizing effects after dyeing eyen though, they had
Phe GoodBst ot tAok At CPPBERY B EhP o300 A p S HAs ket S RCoRGBRE I SHa =1ng

ti-di | ti t d i | f_th i nd d ] d,
onti o scol oot gl s et A, S e DUDOEL O, 90 B SOy
ffects wit At | | .fli ' ' |
Chose achi VP uh (A2 nankLade, Aeoar BeEat AbAPElELe (T3PS .
i nvention. Accor difgl 5r§é§%§g§gxg%$§@%%%f%éﬁ' aCQ'irHB?thngénf‘@fjgfdxgﬁgﬁ gf

the present invention h . scoloration properti‘es

mai ntain the,stabid iz rtgvooroqp%rotﬂee%r%\éﬁ@cat;&eﬁ BOSEnREBEESSE Ngh S Upho RS
dyeing. 18 J URNZ2003 79 000 tf2MO01CODI tn 0l 01 I~

QA ~. | ~~gp~~.definitidid ANel fbt! .1rl a@a3tWodY @he- Tg‘é’ﬂidNﬂQGuB“‘@Z) Taylbay- ~
~OVMD1IN~~O~OVNA Ou7u7l A ~tnc  Nd" ONNr 1(-1rI Nf-21 . -1 FFON .f: riw'cf -1-~
Na~ 0 v >. 0 wis@uredWVet 26 ~1 290 1M niddddWdeld SkbhnQx edipradd at least

rl.-2.-INNrlrlr-tr-irlr-11tklitttttitttloa, ~sa.~. ~ ~s.~;s~.casa~.~IPa O
rdb' C~ -1 Ndre Bitraleftlodgahie drdup. I iin pdrticdlar; thé odganliodrdhp tB2+I
preferably consists of the above structure (9).
The organic group (Cl) in the hindered amine compound
26 according to the second aspect of the present invention is at
least one mono- or divalent organic group selected from the group

consisting of a cycloalkyl group having 5 to 10 carbon atoms and

a cycloalkylene group having 5 to 10 carbon atoms.
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Fi ber for Stre
whole groups decreases so that the sufficient stabilizing

effects after the processing of a resin composition cannot be
attained.

Preferably, the organic group (Cl) is a cycloalkyl group

10 having 5 to 10 carbon atoms.

A cycloalkyl group used hereinmeans a group having at least
one closed ring consisting of a plurality of carbon atoms which
are covalently bonded. When one cycloalkyl group has two or more
rings, the rings may share some carbon atoms. In a cycloalkyl

15 group, each ring has at least 3 carbon atoms, preferably 5 or
6 carbon atoms.

A cycloalkyl group may have at least one straight or
branched alkyl group having 1 to 5 carbon atoms as a substituent.
Although the number of the substituent alkyl groups on a

20 cycloalkyl group is not limited, the total number of carbon atoms
of the substituent alkyl groups is generally 5to 10. Preferably,
a cycloalkyl group consists of carbon and hydrogen atoms.

Furthermore, a cycloalkyl group has only covalent bonds,

and neither a double bond nor a triple bond, from the viewpoint
26 of the stabilizing effects.

All the organic groups (Cl) may the same groups, while they

may comprise two or more different groups.

Preferred examples of the organic group (Cl) are the groups



Fabric and Knit > Pol ytetranethyl ene ether glycol having a nunber1§y§hp%ﬁ3
nol ecul ar weight of 1, 800 (175.37 parts) and 4, 4'-di phenyl nethane

dii socyanate ( 38 . 92 parts ) were reacted at 80 C for 3 hours under a
nitrogen streamto obtain a prepol yner having isocyanate groups at both
chain ends. The prepol ymer was cooled to 26C, and N, N di net hyl acet ani de
(308. 36 parts) was added to dissolve the 10 prepol yner, followed by cooling
to 10C. The solution of ethylenediamne (3.58 parts) and di ethylam ne (0. 46
part) in N,hgfiq$tﬁyl cetaniggg%%46.86 arts) was added all at once to the
prepol yner & % Rt Brag gt P ghe2beed to conplete the
reaction. The viscosity of this 15 solution was 2,000 poises at 30C. To
this solution, the hindered am ne conpound obtained in Sythesis Exanple 1
(13.42 parts), Z,3%25-tris(4-tert.-butyl-3

hydr oxy- 2, 6- @& methyl benzyl i sosyanurate) as an anti oxi dant ( CYANOX 1790

avai | abl e f ,étﬁﬁ CYANAM DE) (2. 15 parts), 20

2-[(2-hydro%§-3 5-di-?%rt.-anylmahenyl]benzotriazole as a Wray absorber
(KEM SORB 74 zavai [ @btz from KEM PRO KASEI Co., Ltd. ) (1.08 parts),

hydr ogenat ed bizsphenol A-pentaerithritol phosphate polyner as a phosphate
ester antioxidant (JPH 3800 avail able from JOHOKU CHEM CAL CO., LTD.) (2.15
parts) and nmagnesi um stearate 25 as an anti-sticking agent (0.69 part) were
added and m xedZt ozobtai n a pol yuret hane solution. After deaeration, the
pol yur et hane %&ﬂg&ﬂo@ was extruded through a spinning nozzle into a

spi nni ng barzel/1 n=phigh a hot 1 8 JUN 2003 82 air at 230C was flown, to
obtain a pol et hajie_el astic fiber (dry spinning). <Conparative Production
Exanpl e of Pol yurethar Fiber fok7)stretch Fabric and Knit> 5 A pol yuret hane
elastic fiberzWds praduced in the same dry spinning nethod as that of the
above Producti oA EXanpl e except that the hindered anine prepared in
Conparative Synthesis Exanple 1 was used in place of the hindered am ne
prepared in Synthesis Exanple 1. 10 Exanple 18 Using a Russel knitting
machi ne (RSE- 4N ';41§.130 inch width and 28 gauges manufactured by Karl
Mayer) , a clokh-Bavi/ng a six courses-power net structure was knitted from
the conbi natforf of & decitex yarn of the polyurethane fiber produced in
t he above 1%~Pfoduct penZExanpl e, and a 55 decitex-17 filament yarn of Nyl on
6. This clotg/mh§_Q§TF%Ed and relldled in a bath containing 1 g/liter of an
ani oni ¢ surfacjant JCMARPON T avail abl e from MATSUMOTO YUSHI - 5EI YAKU CO.,
LTD.) at 80C fOr 9@ seconds, and 20 then dipped in warmwater at 75C. After
the wateg content of the cloth was adjusted with a mangle to 30~, the cloth
was heat set with a pin tenter at 190C for 30 seconds. Thereafter, using a
j et dyei ng maghi fe iLrcular NX), the heat set cloth was dyed with a

fl uorescent + (Kayaphar 25 WN available from Nl PPON KAYAKU Co .

Ltd. ) ( 1~ gyé/ aﬁQfa | evel | i ng agent (Newbon TS available f rom N CCA
CHEM CAL CoZ” | Ltd 4’72( 1 ~owf ) inthe presence of 0.5 g/liter of
acetic acidz 0.I5<€¥4Z ter of qgnniun1acetate at a bath ratio of 1:30 by
heati ng t he t —-d( J UN 200 3 from40C to 90C over 40 m nutes, and
dyeing the cl'oghlay 8T for 20 nminutes. Then, the cloth was washed with
warm water at 50 for 10 nminutes twice, and finish set with a pin tenter~at
160C for 30 seconds. Thus, the cloth having a warp density of b 60 courses
per inch and a ftzdensity of 40 Wal es per inch, which was dyed with the
fl uorescent whi4 é\gyeZ was obtai ned. Before and after dyeing, the cloth was
subj ected to 2k /dbs¥é~ﬂescribed NOX- di scol oration test, and the "b" val ues
bef ore and a%ie¢ the hreatment with NOx were measured. The results are 10
shown in Tabk@?4. Exaﬁﬁh@ 19 Usiﬁg%a tricot knitting machine (HKS2 with a
180 i nch w di-hcand 28 -gapges man kot ured by Karl Mayer) , a two-way tricot
cl ot h having d’h@_tc§lkucture was knitted fromthe conbination of a 44 15
decitex yarn %f/ﬁhe/b-l@urethane fi ber produced in the above Production
Exanpl e, and aZBSZdbc?tex-12 filament yarn of Nylon 6 (triloval
cross-section bright yarn). This cloth was dyed with a fluorescent white
dyestuff by the same nethod as that of Exanple 18. Thus, the cloth having
20 a warp density of 100 courses per inch and a weft density of 60 Wil es

per inch was obtained. Before and after dyeing, the cloth was subjected to
t he above-descri bed NOx-di scoloration test, and the "b" val ues before and
after the treatnment with NOx were neasured. The results are 25 shown in
Table 4. Exanple 20 Using a single circular knitting nmachine (XL-3FA with a
38 inch diameter and 28 gauges manufactured by FUKUHARA SEI Kl Co., 1
JUN 2003 84 Ltd. ) , a cloth having a bare in plain stitch was knitted from
the conbination of a 44 decitex yarn of the polyurethane fiber produced in

M . e T o P N 1 o A~ N D T AN g



a warp density of 65 courses per inch and a weft density of 42 wal es per
inch was obtained. Before and after dyeing, the cloth was subject&8 N (28
10 above-descri bed NOx-di scoloration test, and the "b" val ues before and
after the treatment with NOx were neasured. The results are shown in Table
4. Conparative Exanples 20-22 A cloth was2produced and dyed by the sane
nmet hods as those 15 of each of Exanples 18-20 except that the pol yurethane
fi ber which was produced in the above Conparative Production Exanple.
Before and after dyeing, the cloth was subj ected to the above-described
NOx- di scol oratiDqlt est? ,and the "b" val ues before and after the treatment
with NOx were neaStred./ The results are shown in Table 20 4. As can be seen
fromthe resglTS in TaR€24, the ob values in Exanples 18-20 are snaller

t han t hose in> npar at i ye-&Exanpl es 20-22. This means that the knit cloth of
t he present a'nwenti on s/u’f*ﬁers | es{@1di scol oration with NOX after dyeing. ~
a ~uN 2o00s 8%5—Takl e 4-Sarpl eKi nd of clothKnit structureDegree of

di scol orati on QIOJzS:\B'é/@Qrg dyei ngAfter dyei ngex. 18Russel Power net0.91. 1C.
Ex. 20Russel Powér met 1202. 3Ex. 19Tri cot Hal f 0. 50. 7C. Ex.

21Tri cot Hal f0.51. 8Ex. 20Ci rcul ar knitBare grey sheeting0.60.8C. Ex.

22C rcul ar knitBare grey sheeting0.61.9 1 DJ UN 2003 86 Wiat is clained
is: 1. A hi nder%{jZaleiéaonpound of the formula (10): R14 RRs 5 HC CGC 2 |
n ~H2 ~ mY<Q ~ Rmzl | z R~~N~~R . R~ R R s in which Ris an
al kyl group h@ci/n ™, /to\éQ car bon Lons, whi ch may optionally be

substi t ut ed,ZRll' and R s|ar7e t he sfgrrg or different 10 and each a hydrogen
atom or a nmEMEN ?u.p R is a hydrogen atom an alkyl group having 1 to
10 carbon ato ,/% chryay optionally be substituted, or an al koxy group
having, 1 to 1% carbon &onms, R' is a straight or branched al kyl group
having 10 to 30 carbon atons, X and Y are the sane or different and each a
-0- group 15 or a -NH group, and n and mare positive integers satisfying
the formula: 0.65 SHR/m S 2.50, and the sumof n and mis from2 to 10000.
1 1 JUN 2003 87 2, xhe hindered am ne conpound according to claiml1,

wher ei n at IeastHzalé t of the. (kisndered am no groups of said hindered

am ne conpound §&T) sa(l:_t_szvvith at | east one conpound selected fromthe
group consi sti ,g/@‘H\oyganl c carboxylic acids, carbon dioxide, phosphoric
acid, phosp e est eCs, Zphosphorous aci d and phosphate esters. 3. Aresan
conposi tion conpri si ﬁfg a hi ndered am ne conpound according to claim1 or 2.
4. The resin conposition according to claim3, which 7.0 further conprises
a phosphate ester antioxidant. 5 . The Xesin conposition according to

cl aanB or4, whBslein.£dsd resin is polyurethane. 6 ( A resin conposition
conpri sing pol yur efphan a phenol. antioxidant, a phosphate ester

anti oxi dant, andlyt he-firndlered | «2ayi ne conpound according to claiml.or 2.
7 . The resin ¢ osi\*¢'.orz according to claim6 , wherein said phosphate
ester anti Oﬁqg Gis A yydrogenat ed bi sphenol A-pentaerithratol phosphate
pol ynmer whi has thg& chem cal structure of the forrmula (11): ~BJUN
2003 /) -C~ /Cz 0O\ / C~-0-P ~" /P-0O-CH/CO0O-CCO0OGCCH2 H H "H2 88
~H3 /C-2C ;HC--CHCH ( 11 ) CH3 HH Z 2 8~. The resin conposition
according to claim6 or 7 , wherein said phenol antioxidant is a phenol

conpound of the for a (12): ,e KBC . ~ H2 0 ~IN-C-O (12) CH3 | ( CH3 HO ~
H/N\II/N\CZ~.HZ®’ 8 ~~~~18 RCH3 H3C Y ~R
2C/ 7
HZ//,C\/ (25)
/C /c\-—z
H,c— ¢
H,
b

wherein Z is a hydrogen atom, a straight or branched alkyl group
having 1 to 5 carbon atoms, or a bonding site which is bonded

with other site of a hindered amine compound, provided that the



wherein Rle is a tert.-butyl group, a sec-butyl group or a neopengy& JGR Oy
9 . The resin conposition according to any one of clains 10 6 to )

wherein the anount of the phenol antioxidant is fromO0.1to 2 wt. ~, the
anount of the phosphite ester is from0.1 tbh 2 w. ~, and the anount of the
hi ndered ami ne conpound is from0.5 to 52fi. ~, based on the weight of

pol yuret hane. | o. A polyurethane fiber prepared fromthe pol yurethane |~
,resin conposition according to any one of clainms 5 ~to 9 . 11. A nethod
fox the production of a pol yurethane fiper 1 8 J_UN 2003 89 conprising
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The weight percentage of each monomeric component is
expressed in terms of a ratio of the weight of each monomeric
component to the weight of the hindered amine compound. The
weight of each monomeric component can be obtained by any one

25 of conventional methods which are known as analyzing methods of
polymers. Examples of quantitative analysis methods are the
quantitative analysis with 'H-NMR, the quantitative analysis of

the amount of a hindered amine component by neutralization
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from the viewpoint of stabilizing effects, and a hydrogen atom
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Specific examples of R® are the compounds of the following

formulas (26) to (35):
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1098q" S& ()-p2jjjjijj\@tXqg 10%8q"S& ()-p2q 109sq"S& ()-p2kP{ (9Toq
1098q" S& ()-p2q 10%8q"S& ()-p2jjjjjjiijtR¥y 10%8q"S& (q 10%8q"S& ()-p2q
1098q" S& ()-p2q 1098q" S& ()-p2q 10%Bq" S& ()-p2q 1098q" S& ()-p2q
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exceed 10, and one of Z's is a bonding site with Y'.

b Preferable examples of R® include a cyclopentyl group, a
cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a
cyclononyl group, a cyclodecyl group, a decahydronaphtyl group,
a norbornyl group, a bornyl group, an isobornyl group, etc.
Among them, a cyclohexyl group and an isobornyl group are more

10 preferred.

Y! in the formula (6) is a -O- group or a -NH- group, and
the -0- group is preferable.

The polymerizable monomeric compound (C2) is a single
compound of the formula (6) or a mixture of two or more compounds

16 of the formula (6), which may be the compounds of the formula (6)
wherein each of R’°, R® and Y' is the same or different. The most
preferred combination of R®, R® and Y' is such that R® is a methyl
group, R® is a cyclohexyl group and Y' is a -O- group.

Preferred examples of the polymerizable monomeric compound

20 (C2) include cyclopentyl methacrylate, cyclohexyl methacrylate,
cycloheptyl methacrylate, cyclooctyl methacrylate, cyclononyl
methacrylate, cyclodecyl methacrylate, decahydronaphthyl
methacrylate, norbornyl methacrylate, bornyl methacrylate,
isobornyl methacrylate, cyclopentyl acrylate, cyclohexyl

25 acrylate, cycloheptyl acrylate, cyclooctyl acrylate, cyclononyl
acrylate, cyclodecyl acrylate, decahydronaphtyl acrylate,
norbornyl acrylate, bornyl acrylate, isobornyl acrylate, N-

cyclopentyl methacrylamide, N-cyclohexyl methacrylamide, N-
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10%5q"5&f()19%%%%55k5e%%%9%§ﬂ%§§8e, N-isobornyl methacrylamide, N-

5 cyclopentyl methacrylamide, N-cyclohexyl acrylamide, N-
cycloheptyl acrylamide, N-cyclooctyl acrylamide, norbornyl
methacrylate, norbornyl acrylate, N-norbornylacrylamide, N-
cyclononyl acrylamide, N-cyclodecyl acrylamide, N-
decahydronaphthyl acrylamide, N-norbornyl acrylamide, N-bornyl

10 acrylamide, N~isobornyl acrylamide, etc. Preferable examples of
the polymerizable monomeric compound (C2) include cyclohexyl
methacrylate, cyclohexyl acrylate, isobornyl methacrylate,
isobornyl acrylate, etc. Among them, cyclohexyl methacrylate is
more preferable.

15 In the hindered amine compound according to the third
aspect of the present invention, the most preferred combination
of the polymerizable hindered amine monomeric compound (A3) and
the polymerizable monomer (C2) is the combination of
2,2,6,6-tetramethyl-4-piperidyl methacrylate and cyclohexyl

20 methacrylate.

The hindered amine compound according to the fourth aspect
of the present invention is a hindered amine compound obtained
by copolymerizing at least one polymerizable hindered amine
monomeric compound (A4) of the formula (7) and at least one

256 polymerizable monomer (D1) of the formula (8). In addition, the
weight percentages W,, and W,, of the components (A4) and (Dl),
respectively, satisfy the following formulas (V) and (VI):

80 < W, + W, < 100 (V)
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10%5q"8&'()d%ﬁbonent to the weight of the hindered amine compound. The
6 weight of each monomeric component can be obtained by any one
of conventional methods which are known as analyzing methods of
polymers. Examples of quantitative analysis methods are the
quantitative analysis with 'H-NMR, the quantitative analysis of
the amount of a hindered amine component by neutralization
10 titration, and the like. When it is difficult to quantitatively
analyze a hindered amine compound, the weight percentage of the
charged amount of each component may be used instead.
When the sum of the weight percentages of the components
(Ad4) and (D1) is less than 80wt. %, the stabilizing effects cannot
16 be attained with good balance after the processing of a resin
composition. The sumof the weight percentages of the components
(A4) and (D1) is preferably from 95 wt. % to 100 wt. %.
When the ratio of the weight percentage of the component
(A4) to that of the component (D1l) is less than 0.3, the hindered
20 amine compound exerts low stabilizing effects prior to the
processing of a resin composition, so that a large amount of the
hindered amine compound should be compounded in a resin
composition, which isunfavorable from the viewpoint of the costs.
when this ratio exceeds 2.3, the stabilizing effects after the
25 processing of a resin composition deteriorate, although the
stabilizing effects prior to the processing are sufficient.
This ratio is preferably in the range between 0.7 and 1.6.

R in the formula (7) is a substituted or unsubstituted alkyl
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b R® in the formula (7) is a hydrogen atom, a substituted or
unsubstituted alkyl group having 1 to 10 carbon atoms, or an
alkoxyl group having 1 to 10 carbon atoms. Among them, a hydrogen
atom or an alkyl group having 1 to 4 carbon atoms is preferred
from the viewpoint of stabilizing effects, and a hydrogen atom

10 or a methyl group is more preferable.

X? in the formula (7) is a -O- group or a -NH- group, and
a -0- group is preferable.

The polymerizable hindered amine monomeric compound (A4)
is a single compound of the formula (7) or a mixture of two or

15 more compounds of the formula (7), which may be the compounds of
the formula (7) wherein eachof R’, R®  and X’ is the same or different.
Preferably, each of R’, R® and X? is the same. The most preferred
combination of R, R® and X? is such that R’ is a methyl group, R®
is a hydrogen atom and X? is a -O- group.

20 Preferred examples of the polymerizable hindered amine
monomeric compound (A4) include 2,2, 6, 6~tetramethyl-4-piperidyl
methacrylate, 2,2,6,6-tetramethyl-4-piperidyl acrylate,
1,2,2,6,6-pentamethyl-4-piperidyl methacrylate, 1,2,2,6,6-
pentamethyl-4-piperidyl acrylate, N-(2,2,6,6-tetramethyl-4-

25 piperidyl) methacrylamide, N-(1,2,2,6,6-pentamethyl-4-
piperidyl) methacrylamide, N-(2,2,6, 6-tetramethyl-4-piperidyl)
acrylamide, N-(1,2,2,6,6-pentamethyl-4-piperidyl) acrylamide,

etc. Among them, 2,2,6,6-tetramethyl-4-piperidyl methacrylate,
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preferred compound is 2,2,6, 6-tetramethyl-4-piperidyl
5 methacrylate.

The component (A4) may be a mixture of two or more compounds
as defined above with any composition. 1In particular, it is
preferred to use 2,2,6,6-tetramethyl~-4-piperidyl methacrylate
alone.

10 R’ in the formula (8) is a hydrogen atom or a methyl group,
and a methyl group is preferable.

RY in the formula (8) is a straight or branched alkyl group
having 10 to 30 carbon atoms. When the number of carbon atoms
in R is too small, the effect exerted by each group is small.

156 When the number of carbon atoms is too large, the number of groups
decreases, and thus the effects exerted by the whole groups
decreases so that the sufficient stabilizing effects after the
processing of a resin composition cannot be attained.

Preferable examples of alkyl groups for R' include a decyl

20 group, an undecyl group, a dodecyl group, a tridecyl group, a
tetradecyl group, a pentadecyl group, a hexadecyl group, a
heptadecyl group, an octadecyl group, a nonadecyl group, an
eicosyl group, a docosyl group, a tetracosyl group, a hexacosyl
group, an octacosyl group, a triacontyl group, an isostearyl

25 group, etc. More preferable examples include a dodecyl group,
a tetradecyl group, a hexadecyl group, an octadecyl group, etc.

Y? is a -O- group or a -NH- group, and a -0- group is

preferable.
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b each of R’, R and Y* is the same. The most preferred combination

of R’, R and Y? is such that R’ is amethyl group, R’ is an octadecyl
group and Y® is a -O- group.

Preferable examples of the polymerizable monomeric
component (Dl) include dodecyl methacrylate, tetradecyl

10 methacrylate, hexadecyl methacrylate, octadecyl methacrylate,
dodecyl acrylate, tetradecyl acrylate, hexadecyl acrylate,
octadecyl acrylate, N-dodecyl methacrylamide, N-tetradecyl
metharylamide, N-hexadecyl methacrylamide, N-octadecyl
methacrylamide, N-dodecyl acrylamide, N-tetradecyl acrylamide,

16 N-hexadecyl acrylamide, N-octadecyl acrylamide, etc.

In the hindered amine compound according to the fourth
aspect of the present invention, the most preferred combination
of the polymerizable hindered amine monomeric compound (A4) and
the polymerizable monomer (Dl) is the combination of

20 2,2,6,6-tetramethyl-4-piperidyl methacrylate and octadecyl
methacrylate.

The hindered amine compounds according to the fifth and
sixth aspects of the present invention are the copolymer of the
compound of the formula (5) and the compound of the formula (6),

26 and the copolymer of the compound of the formula (7) and the
compound of the formula (8), respectively.

The hindered amine compounds according to the third, fourth,

fifth and sixth aspects of the present invention can be
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b as the effects of the present invention are not impaired.
The polymerization reaction may be carried out by any known
methods. A radical polymerization method is preferable, and a
solution polymerization method, in which raw materials are
reacted in a solvent in the presence of a radical polymerization
10 initiator, is more preferable since the method is simple and the
reaction can be easily controlled. Any solvent may be used,
insofar as it does not react with radicals, and the polymerizable
monomers and produced copolymers can be dissolved in it.
Specific examples of such solvents include hydrocarbons (e.q.
16 toluene, benzene, xylene, etc.), esters (e.g. ethyl acetate,
butyl acetate, etc.), ketones (e.g. acetone, methyl ethyl ketone,
etc.), alcohols (e.g. methanol, ethanol, isopropanol, n-butanol,
etc.), N,N-dimethylformamide, N,N-dimethylacetamide, N-
methylpyrrolidone, hexamethylphosphoneamide, etc.), ethers
20 (e.g. diethyl ether, tetrahydrofuran, dioxane, ethylene glycol
monomethyl ether, ethylene glycol monobutyl ether, etc.), and
the like.
Any known polymerization initiator may be used in the
present invention. Inparticular, azo compounds are preferable.
25 Specific examples of azo compound include 2,2'-azobis(2-
diaminopropane) dihydrochloride, 1,1'-azobis(cyclohexane-1-
carbonitrile), 2,2'-azobis(2-methylbutyronitrile), 2,2'-

azobis (isobutyronitrile), 2,2'-azobis(2,4-
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imidazolin-2-yl)propane] dihydrochloride, 2,2'-azobis[2- (2~

5 'imidazolin-2-yl)propane] dihydrochloride dihydrate, 2,2'-
azobis]2-(2-imidazolin-2~yl)propane], 2,2'-azobis{2-methyl-
N-[1,1-bis(hydroxymethyl)-2-hydroxyethyl]propionamide},
2,2'"-azobis{2-methyl-N-[1, 1~
bis (hydroxymethyl)methyllpropionamide}, 2,2'-azobis[2-

10 methyl-N-(2-hydroxyethyl)propionamide], 2,2'-
azobisisobutylamide dihydrate, 2,2'-azobis[2-
(hydroxymethyl)propionitrile], 2,2'-azobis[N-(2~-propenyl)-2-
methylpropionamide], 2,2'-azobis(2,4,4-trimethylpentane),
etc.

15 The concentration of the polymerizable monomers at the
charging is not limited, and is preferably from 20 to 70 wt. %.
A solvent may be supplemented, as the polymerization reaction
proceeds.

The amount of the polymerization initiator added can be

20 freely changed according to the intended degree of
polymerization. The amount of the polymerization initiator is
usually from 0.01 to 2 wt. % of the weight of the polymerizable
monomers. The polymerization initiator as such or the solution
of the polymerization initiator may be added to the

25 polymerization system. The polymerization initiator may be
added all at once, or portion by portion.

If necessary, any known chain transfer agent may be used.

The reaction temperature is not limited, and is preferably
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The content of unreacted polymerizable monomers remained
6 in the polymer composition is not limited, and is preferably not
larger than 20 wt. % of the polymer weight. When the amount of
the unreacted polymerizable monomers in the hindered amine
compound is too large, they themselves deteriorate the compound
and thus the stabilizing effects of the hindered amine compound
10 may impaired. The obtained polymer may be used in the form of
a solution, or it maybe purified by any known purification method
such as reprecipitation, the removal of the solvent, column
chromatography, etc., and then used.
R in the formula (9) is a substituted or unsubstituted alkyl
16 group having 1 to 10 carbon atoms, preferably 1 to 4 carbon atoms,
and methyl group is more preferable. R' and R' in the formula
(9) are the same or different and each a hydrogen atom or methyl
group, preferably each a methyl group. R" in the formula (9)
is a hydrogen atom, a substituted or unsubstituted alkyl group
20 having 1 to 10 carbon atoms, or an alkoxy group having 1 to 10
carbon atoms, preferably hydrogen atom or methyl group, and
hydrogen atom is more preferable. X and Y in the formula (9)
are the same or different and each a ~-0O- group or a -NH- group,
preferably each a -O- group. In formula (9), n/m is from 0.35
25 to 1.75, preferably from 0.70 to 1.70, and sum of n and m is from
2 to 10000, preferably from 5 to 1000.
R in the formula (10) is a substituted or unsubstituted

alkyl group having 1 to 10 carbon atoms, preferably 1 to 4 carbon
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or methyl group, preferably each a methyl group. R' in the

0%53

formula (10) is a hydrogen atom, a substituted or unsubstituted
b alkyl group having 1 to 10 carbon atoms, or an alkoxy group having
1l to 10 carbon atoms, preferably hydrogen atom or methyl group,
and hydrogen atom is more preferable. R! in the formula (10)
is a straight or branched alkyl group having 10 to 30 carbon atoms.
Preferable example for R' include a decyl group, an undecyl group,
10 a dodecyl group, a tridecyl group, a tetradecyl group, a
pentadecyl group, a hexadecyl group, a heptadecyl group, an
octadecyl group, a nonadecyl group, an eicosyl group, a docosyl
group, a tetracosyl group, a hexacosyl group, an octacosyl group,
a triacontyl group, an isostearyl group, etc, and a dodecyl group,
15 tetradecyl group, a hexadecyl group, and an octadecyl group are
more preferable. X and Y in the formula (10) are the same or
different and each a -O- group or a —NH~ group, preferably each
a -0- group. In formula (10), n/m is from 0.65 to 2.50,
preferably from 1.30 to 2.30, and sum of n and m is from 2 to
20 10000, preferably from 5 to 1000.

The molecular weight of the hindered amine compound is not
limited, and is preferably from 1,000 to 500,000. When the
molecular weight is less than 1,000, the mobility of the compound
in the resin increases so that the compound may bleed out. When

25 the molecular weight exceeds 500,000, the compound may have
adverse influences on the properties of the resin, and it may
have less stabilizing effects than the compound having the

smaller molecular weight. Preferably, the molecular weight of
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The molecular weight of the hindered amine compound can
5 be measured by any known method such as a gel permeation
chromatographic method, a light scattering method, an osmotic
pressure method, etc.
In the hindered amine compound of the present invention,
at least a part of the hindered amino groups may form salts with
10 at least one compound selected from the group consisting of
organic carboxylic acids, carbon dioxide, phosphoric acid
compounds, phosphate esters, phosphorous acid compounds and
phosphite esters. It 1s possible to adjust the basicity or
solubility of the hindered amine compound by forming the salts
156 of at least a part of the hindered amine groups with the above
compound (s) without deteriorating the inherent stabilizing
function of the hindered amine compound.
Organic carboxylic acids are preferably those having 1 to
10 carbon atoms. In particular, saturated carboxylic acids are
20 preferable. In addition, monocarboxylic acids are more
preferable than polycarboxylic acids. Specific examples of
organic carboxylic acids include formic acid, acetic acid,
propionic acid, butyric acid, valeric acid, caproic acid,
enanthic acid, caprylic acid, pelargonic acid, capric acid,
25 acetoacetic acid, pyruvic acid, oxalic acid, malonic acid,
succinic acid, glutaric acid, adipic acid, benzoic acid,
naphthoacetic acid, phenylacetic acid, etc.

Phosphoric acid compounds include phosphoric acid and its
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5 phosphoric acid, while phosphate esters may be polymeric
compounds a part of which has a monoester or diester structure
of phosphoric acid. Phosphite esters are preferably monocesters
or diesters of phosphorous acid, while phosphite esters may be
polymeric compounds a part of which has a monoester or diester
10 structure of phosphorous acid. The phosphate or phosphite
esters may be partial salts with basic compounds such as amines,
metal ions, etc.
The hindered amine compounds of the present invention can
be used as stabilizers of known resins. Examples of such resins
15 include polyurethane, polyamide, polyester, polyolefin,
polystyrene, and mixtures or blends thereof.
The resin composition of the present invention contains
a phosphite ester antioxidant and/or a phenol antioxidant.
A phosphite ester antioxidant may be any known compound,
20 and a suitable compound is selected by taking into account its
solubility in a solvent, compatibility with the resins such as
polyurethane, and the like. Examples of phosphite ester
antioxidants include tetrakis(2,4-di-tert.-butylphenyl)
4,4'-biphenylenephosphite, tris(nonylphenyl) phosphite,
25 tris(2,4-di-tert.-butylphenyl) phosphite,
distearylpentaerithritol diphosphite, di(2,4-di-tert.-
butylphenyl)pentaerithritol diphosphite, di(2,6-di-tert.-

butyl-4-methylphenyl)pentaerithritol diphosphite, triphenyl
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phosphite, diisodecylpentaerithritol diphosphite, 2,2-
methylenebis (4, 6-di~-tert.-butylphenyl)octyl phosphite,
bis(tridecyl)pentaerithritol diphosphite, bis(nonylphenyl)-
pentaerithritol diphosphite, hydrogenated bisphenol A-
pentaerithritol phosphite polymer, hydrogenated bisphenocl A
phosphite polymer, tetraphenyltetra(tridecyl)pentaerithritol
tetraphosphite, tetra(tridecyl)-4,4'-isopropylidenediphenyl
diphosophite, tetraphenyldipropyleneglycol diphosphite, etc.
Among them, hydrogeneated bisphenol A-pentaerithritol phosphite
polymer and hydrogenated bisphenol A phosphite polymer are
preferable. The phosphite ester antioxidant is compounded in
polyurethane in an amount such that the degradation of
polyurethane can be sufficiently suppressed in the practical
application. Two or more phosphite ester antioxidants may be
used. The amount of the phosphite ester antioxidant(s) is
preferably from 0.1 to 2 wt. % of the weight of polyurethane.
A phenol antioxidant may be any known compound, and a
suitable compound is selected by taking into account its
solubility in a solvent, compatibility with the resin such as
polyurethane, and the like. Examples of phenol antioxidants
include pentaerithritol tetrakis[3-(3,5-di-tert.-butyl-4-
hydroxyphenyl)propionate], octadecyl-3-(3,5-di-tert.-butyl-
4-hydroxyphenyl) propionate, 1,1,3-tris(2-methyl-4-hydroxy-

5-tert.-butylphenyl)butane, 1,3,5-tris(4-tert.-butyl-3-
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6 butylidenebis(4-methyl-6-tert.-butylphenol), 1,3,5~-
trimethyl-2,4,6-tris(3,5-di-tert.-butyl-4-
hydroxybenzyl)benzene, tris(3,5-di-tert.-butyl-4-
hydroxybenzyl) isocyanurate, 3,9-bis{2-[3-(3-tert.-butyl-4-
hydroxy-5-methylphenyl)propionyloxy) -1, 1-dimethylethyl] -

10 2,4,8,10-tetraoxaspiro[5.5)undecane, triethyleneglycol
bis[3-(3~tert.-butyl-5-methyl-4-hydroxyphenyl)propionate],

1, 6-hexanediol bis[3-(3,5-di-tert.-butyl-4-
hydroxyphenyl)propionate], N,N'-hexamethylenebis(3,5-di-
tert.-butyl-4-hydroxy-hydrocinnamide), diethyl 3,5-di-tert.-

15 butyl-4-hydroxybenzylphosphonate, tris(3,5-di-tert.-butyl-4-
hydroxybenzyl) isocyanurate, isococtyl 3-(3,5-di-tert.-butyl-
4-hydroxyphenyl)propionate, N,N'-bis[3-(3,5-di-tert.-butyl-
4-hydroxyphenyl)propionyllhydrazine, a polycondensate of p-
chloromethylstyrene and p-cresol, a polycondensate of p-

20 chloromethylstyrene and divinylbenzene, a reaction product of
isobutylene with a polycondensate of p—cresol and divinylbenzene,
etc. Among them, 1,3,5-tris(4-tert.-butyl-3-hydroxy-2,6-
dimethyl) isocyanuric acid, 1,3,5-tris(4-sec.-butyl-3-
hydroxy-2, 6-dimethyl) isocyanuric acid and 1,3,5-tris(4-

25 neopentyl-3-hydroxy-2,6-dimethyl) isocyanuric acid are
preferable, and 1,3,5-tris(4-tert.-butyl-3-hydroxy-2,6-
dimethyl) isocyanuric acid is more preferable. The phenol

antioxidant is compounded in polyurethane in an amount such that
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may be used. The amount of the phenol antioxidant(s) is
preferably from 0.1 to 2 wt. % of the weight of polyurethane.

5 A resin composition containing the hindered amine compound
of the present invention can be shaped or molded by any known
method, and processed by any known method.

The application of the resin composition is not limited,
and the resin composition can be shaped in the form of fiber,

10 film, sheet, molded article, foam, artificial leather, elastomer,
paint, adhesive, non-woven fabric, and the like.

The resin composition containing the hindered amine
compound of the present invention has excellent properties for
the fiber application.

15 Examples of fibers include synthetic fibers such as
polyurethane fiber, polyester fiber, polyamide fiber, acrylic
fiber, acetate fiber, rayon fiber, polynosic fiber, cupra fiber,
polyethylene fiber, polypropylene fiber, poly(vinirydene
chloride) fiber, poly(vinyl chloride) fiber, etc. Inparticular,

20 the hindered amine compound of the present invention is suitable
for polyurethane resins and polyurethane fibers, and more
suitable for polyurethane fibers.

Polyurethane used in the present invention may be any known
polyurethane such as polyether polyurethane, polyester

256 polyurethane, polycarbonate polyurethane, etc.

Such polyurethane can be obtained by reacting a
polyisocyanate, a polymer diol, and opticnally a low molecular

weight polyfunctional active-hydrogen compound.
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diisocyanate, 2,6-tolylene diisocyanate, naphthalene
diisocyanate, hexamethylene diisocyanate, 1,4-cyclohexane
diisocyanate, 4,4'~-dicyclohexylmethane diisocyanate, xylylene
diisocyanate, and mixtures thereof. Among them, 4,4'-
diphenylmethane diisocyanate is preferable.

A polymer diol is a substantially linear polymer having
hydroxyl groups at both ends and a molecular weight of 600 to
7,000. Examplesof polymer diols include polyether polyols (e.qg.
polytetramethylene ether glycol, polypropylene ether glycol,
polyethylene ether glycol, polypentamethylene ether glycol,
etc.), copolyether polyols having two or more alkylene groups
having 1 to 6 carbon atoms (e.g. copoly(tetramethylene-
neopentylene) ether diol, copoly(tetramethylene-2-
methylbutylene) ether diol, copoly(tetramethylene-2,3-
dimethylbutylene)ether diol, copoly(tetrametylene-2,2-
dimethylbutylene)ether diol, etc.), polyester polyols prepared
from at least one dibasic acid (e.g. adipic acid, sebacic acid,
maleic acid, itaconic acid, azelaic acid, malonic acid, succinic
acid, glutaric acid, suberic acid, dodecanedicarboxylic acid,
B-methyladipic acid, hexahydroterephthalic acid, etc.) with at
least one glycol (e.g. ethylene glycol, 1,2-propylene glycol,
1,4-butanediol, 1,6-hexanediol, neopentyl glycol, 1,4-
dimethylolcyclohexane, etc.), polyetherester diol, polylactone
diol, polycarbonate diol, and the like.

A low molecular weight polyfunctional active-hydrogen

compound may be a compound having two or more active hydrogen
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5 etc.), polyols (e.g. ethylene glycol, butanediol, etc.),
polyhydrazide, polysemicarbazone, polyhydroxyamine, water,
hydrazine, and mixtures thereof.
In addition to a chain extender, a compound having only
one active hydrogen atom reactive with an isocyanate group may
10 be used as a chain terminator. Examples of a compound having
only one active hydrogen atom in amolecule include dialkylamines
(e.g. diethylamine, dimethylamine, dibutylamine,
diethanolamine, etc.), monoalkylamines (e.g. ethylamine, n-
propylamine, isopropylamine, n-butylamine, tert.-butylamine,
15 ethanolamine, etc.), monohydric alcohols (e.g. n-butanol, etc.),
dehydrated condensates of diamine and ketones (e.g. a 1l:1
reaction product of ethylenediamine and acetone), N,N-
dimethylhydrazine, and mixtures thereof.
Polyurethane may be prepared by any conventional
20 polymerization methods such as melt polymerization, solution
polymerization, etc. A polymerization method may be a one-shot
method in which all raw materials are mixed and reacted at once,
or a prepolymer method in which a prepolymer is first prepared
and then chain extended. A suitable amount of a reaction rate
26 regulator such as an organic acid (e.g. acetic acid, p-
toluenesulfonic acid, etc.) or carbon dioxide may be added at
any step of the polymerization reaction. The reaction rate

regulator is preferably added after the formation of the
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5 method and used in respective applications.

The hindered amine compound of the present invention may
be compounded in a resin in any step, for example, up to a spinning
step in the case of the production of fibers. The hindered amine
compound of the present invention may be compounded in raw

10 materials for polymerization, insofar as it has no influence on
the polymerization reaction of the raw materials to produce a
resin, or a resin fromwhich fibers are produced. Alternatively,
the hindered amine compound of the present invention may be
compounded in a resin, or a resin from which fibers are produced,

15 after the termination of the polymerization reaction, preferably
after the termination of the polymerization reaction and prior
to the shaping of the resin.

The hindered amine compound of the present invention may
be used together with any conventional additives such as

20 antioxidants (e.g. phenol antioxidants, phosphite ester
antioxidants, thioether antioxidants, etc.), UV ray absorbers
(e.g. benzotriazole UV ray absorbers, benzophenone UV ray
absorbers, triazine UV ray absorbers, etc.), metal deactivators
(e.g. dihydrazide derivative metal deactivators, oxalic acid

25' derivative metal deactivators, etc.), anti-sticking agents (e.q.
magnesium stearate, higher fatty acid amides, higher fatty acid
esters, polyorganosilanes, polytetrafluoroethylene, etc.),

inorganic fine particles (e.g. titanium dioxide, magnesium oxide,
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5 is compounded in fibers, and a resin composition is melt spun,
the hindered amine compound may be compounded in the rawmaterial
resin by melt kneading.

Among the other additives, the UV ray absorber is
preferably compounded in a polyurethane resin composition, since

10 it can significantly improve the light stability of the
polyurethane resin composition. A suitable UV ray absorber may
be selected from conventional UV ray absorbers such as
benzotriazole UV ray absorbers, benzophenone UV ray absorbers,
triazine UV ray absorbers, oxalinide UV ray absorbers, and the

15 like depending on the purpose. Among them, benzotriazole UV ray
absorbers and triazine UV ray absorbers are preferable.

Specific examples of benzotriazole UV ray absorbers
include 2-(2-hydroxy-5-methylphenyl)benzotriazole, 2-(2-
hydroxy-3,5-di-tert.-butylphenyl)-5-chlorobenzotriazole, 2-
20 (2-hydroxy-3-tert.-butyl-5-methylphenyl)-5-
chlorobenzotriazole, 2-(2-hydroxy-3,5-di-tert.-
amylphenyl)benzotriazole, 2-(2-hydroxy-3,5-di-tert.-
butylphenyl)benzotriazole, 2-(2-hydroxy-5-methyl-3-(3,4,5,6-
tetrahydrophthalimidoylomethyl)phenyl]lbenzotriazole, 2-(2-
25 hydroxy-5-tert.-butylphenyl)benzotriazole, 2-(2-hydroxy-5-
tert.-octylphenyl)benzotriazole, 2-[2-hydroxy-3,5-bis (o, a-
dimethylbenzyl)phenyl]-2H-benzotriazole, 2,2-methylenebis[4-

(1,1,3,3-tetramethylbutyl)-6-(2H-benzotriazole-2-yl)phenol],
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les azine
diphenyl-1,3,5-triazin-2-yl)-5-[ (hexyl)oxy]-phenol, 2,4-

5 di(2',4'-dimethylphenyl)-6-(2"-hydroxy-4"-n-octyloxyphenyl)-
1,3,5-triazine, etc.

Among those UV ray absorbers, 2-(2-hydroxy-3,5-di-
tert.-amyl)benzotriazole and 2-[2-hydroxy-3, 5-bis (x, a-
dimethylbenzyl)phenyl]-2H-benzotriazole are preferable.

10 The above UV ray absorbers may be used independently or
in admixture of two or more.

The amount of the UV ray absorber is preferably from 0.1
to 2.0 wt. % of the weight of polyurethane.

The polyurethane fiber of the present invention can be

15 prepared by spinning the polyurethane resin composition of the
present invention. When the resin composition 1s spun by a wet
or dry spinningmethod, the hindered amine compound of the present
invention can be compounded in a spinning dope by mixing the
hindered amine compound as such or in the form of a solution with

20 the spinning dope. Spinningmachines or spinning conditions are
not limited, and any conventional spinning method can be selected
according to the composition of the resin composition,
applications, purposes, the properties of fibers, etc. The
hindered amine compound of the present invention is suitable as

25 a stabilizer of fibers, in particular, polyurethane fibers.
Among the polyurethane fibers, those produced by wet or dry
spinning of a polyurethane solution is significantly stabilized

with the hindered amine compound of the present invention.
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and applications of resins or fibers. Although not limited, the
amount of the hindered amine compound of the present invention
is preferably from 0.05 to 10 wt. % of the weight of the resin
or fiber. In particular, the amount of the hindered amine
compound of the present invention is from 0.5 to 5 wt. % in the
case of the polyurethane resin composition or the polyurethane
fiber.

A polyester fiber, which is used in combination with a
polyurethane fiber in a stretch fabric or knit of the present
invention, may be any conventionally used polyester fiber. A
typical example of such a polyester fiber is a polyethylene
terephthalate fiber.

A polyamide fiber, which is used in combination with a
polyurethane fiber in a stretch fabric or knit of the present
invention, may be any conventionally used polyamide fiber such
as fibers of Nylon 6, Nylon 66 and Nylon 46, their cation-dyeable
modified fibers, as well as polyamide-polyester composite fibers.
Fibers having any fineness and cross section can be used.

A cellulose fiber, which is used in combination with a
polyurethane fiber in a stretch fabric or knit of the present
invention, may be any conventionally used cellulose fiber such
as cotton fibers, rayon fibers, their blended fibers with
polyester fibers, and composite fibers with Nylon/polyester
filaments. Fibers having any fineness can be used.

A fiber, which is used in combination with a polyurethane
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5 the present invention is usually in the form of a bare yarn, or
a composite elastic yarn such as a single-covering yarn, a
double-covering yarn, a core spun yarn or a ply yarn.

The stretch fabric or knit of the present invention
comprises the polyurethane elastic yarn, and a non-stretch yarn

10 of a polyester fiber, a polyamide fiber, a cellulose fiber, and
the like.

A stretch fabric may be a plain weave, a twill weave, a satin
weave, etc., which uses the polyurethane yarn as a warp and/or
a weft. A stretch knit may be a circular knit such as a plain

15 stitch, an interlock stitch, a rib stitch, a purl stitch, and their

modificatins, or a warp knit such as a tricot, a Russel cord, etc.

The texture of knitting can be a half stitch, a reverse half
stitch, a double demby stitch, a double atlas stitch, et. in the
case of a tricot, or a power net, a half power net, a satin net,

20 a triconet, etc. in the case of a Russel cord.
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<Model treating method for dyeing>
A tubular knit material for evaluation is treated with hot
water at 95°C for 1 minute, and then in an air at 190°C for 60
seconds. Thereafter, the tubular knit material (about 7 g) is
10 treated with the about 20 times weight of a model dyeing liquid
in a sealed container at 98°C for 30 minutes. The model dyeing
liquid is a solution of a dyeing auxiliary (NEWPON TS 100 available
from NICCA CHEMICAL Co., Ltd.) (0.5 g), acetic acid (0.5 g) and
sodium acetate (0.25 g) dissolved in pure water (1 liter). After
16 that, the tubular knit material is washed with water, dried and
treated in an air at 180°C for 60 seconds.
<Discoloring test with NO,>
A tubular knit material for evaluation (about 1 g) is
contained in a sealed container and exposed to NO, for 1.5 hours
20 by continuously flowing an air containing 200 ppm of NO,, which
is generated with PERMEATOR PD-1-B (manufacture by GASTECH Co.,
Ltd.), in the container at a flow rate of 500 ml/min. After the
exposure to NO,, the knit material is well washed with a buffered
urea solution, which is defined in JIS L 0855, and then pure water,
25 and dried in a nitrogen stream for 24 hours. After that, eight
plies of the knit material are laminated and the "b" value of the
laminate according to the Hunter's Lab color system is measured

with a color meter (TC 1500MC-88 manufactured by TOKYO DENSHOKU
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- ("b" value prior to the treatment with NO,) (X)
The smaller Ab means the less discoloration and the better
stabilizing effects.

<Embrittling test with chlorine>

The tenacity (g) of a polyurethane fiber, which is obtained
by unknitting a tubular knit sample prior to the treatment with
chlorine, is measured.

A tubular knit sample is continuously treated at 25°C for
10 hours with an aqueous chlorine solution having an effective
chlorine concentration of 3 ppm and pH of 7.5, which is prepared
from a commercially available aqueous solution of sodium
hypochlorite. Then, the 'treated sample is washed with pure water
and dried in a nitrogen stream for 24 hours.

The tenacity (g) of the polyurethane fiber, which is
obtained by unknitting the tubular knit sample after the treatment
with chlorine, is measured, and the retention of tenacity (%) is
calculated from the tenacity prior to the treatment with chlorine
and that after the treatment with chlorine.

Synthesis Example 1

(Synthesis of a hindered amine compound)

In a 500 cc side-arm flask equipped with a thermometer, a
stirrer, a nitrogen inlet tube and a reflux condenser,
2,2,6,6-tetramethyl-4-piperidyl methacrylate (ADK STAB LA-87

manufactured by ASAHI DENKA KOGYO KK) (60 parts), cyclohexyl
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O%Sq"S&f()1B¥ gcmﬁgk sof&tlon After the temperature of the solution

5 reached 60°C, 2,2'-azobis (isobutyronitrile) (AIBN) (0.8 part) was
added, and the contents in the flask were reacted whilemaintaining
60°C and stirring. After 5 hours from the first addition of AIBN,
AIBN (0.2 part) was added, and the reaction was continued at 60°C
for 15 hours. Then, the reaction mixture was cooled to room

10 temperature to terminate the reaction. Thus, the solution of a
hindered amine compound was obtained.

The viscosity of the reaction mixture was 15 poises when
it was measured at 30°C with an E-type viscometer using a rotor
with an apex angle of 3 degrees and a diameter of 14 mm.

15 The amount of the unreacted polymerizable monomers in the
reaction mixture was measured with gas chromatography. It was
found that 4 wt. % of the charged polymerizable monomers remained
unreacted.

The number average molecular weight of the product was 2,700

20 in terms of amolecular weight of polystyrene, when it was measured
with gel permeation chlomatography using tetrahydrofuran as a
solvent and a refractometer as a detector.

A 'H-NMR spectrum of the obtained hindered amine compound
was measured using a mixed solvent of DMSO-d6 and CDCl (1:1 by

25 volume) at 50°C. The protons of the methine carbons on the
pyperidyl group and those of the methine carbons on the cyclohexyl
group were detected at 5.0 ppm and 4.6 ppm, respectively, and the

integrated ratio was 52:48. Since this integrated ratio is
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these two monomeric units were calculated to be 60 wt. % and 40
b wt. %, respectively, which are consistent with the percentages
calculated from the charged amounts.
Synthesis Example 2
A hindered amine compound was prepared in the same manner
as that of Synthesis Example 1 except that 65 parts of
10 2,2,6,6-tetramethyl~4-piperidyl methacrylate and 35 parts of
cyclohexyl methacrylate were used as polymerizable monomers.
Synthesis Example 3
A hindered amine compound was prepared in the same manner
as that of Synthesis Example 1 except that 45 parts of
16 2,2,6,6-tetramethyl-4-piperidyl methacrylate and 55 parts of
cyclohexyl methacrylate were used as polymerizable monomers.
Synthesis Example 4
A hindered amine compound was prepared in the same manner
as that of Synthesis Example 1 except that 40 parts of
20 2,2,6,6-tetramethyl-4-piperidyl methacrylate, 45 parts of
cyclohexyl methacrylate and 15 parts of hydroxyethyl methacrylate
were used as polymerizable monomers.
Synthesis Example 5
A hindered amine compound was prepared in the same manner
25 as that of Synthesis Example 1 except that 60 parts of
2,2,6,6-tetramethyl-4-piperidyl methacrylate and 40 parts of
stearyl methacrylate were used as polymerizable monomers.

Synthesis Example 6
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b Comparative Synthesis Example 1
A hindered amine compound was prepared in the same manner
as that of Synthesis Example 1 except that 80 parts of
2,2,6,6-tetramethyl-4-piperidyl methacrylate and 20 parts of
cyclohexyl methacrylate were used as polymerizable monomers.
10 Comparative Synthesis Example 2
A hindered amine compound was prepared in the same manner
as that of Synthesis Example 1 except that 20 parts of
2,2,6,6-tetramethyl-4-piperidyl methacrylate and 80 parts of
cyclohexyl methacrylate were used as polymerizable monomers.
15 Comparative Synthesis Example 3
A hindered amine compound was prepared in the same manner
as that of Synthesis Example 1 except that 50 parts of
2,2,6,6-tetramethyl-4-piperidyl methacrylate and 50 parts of
methyl methacrylate were used as polymerizable monomers.
20 Comparative Synthesis Example 4
A hindered amine compound was prepared in the same manner
as that of Synthesis Example 1 except that 40 parts of
2,2,6,6-tetramethyl-4-piperidyl methacrylate, 20 parts of
cyclohexyl methacrylate and 30 parts of hydroxyethyl methacrylate
256 were used as polymerizable monomers.
<Solubility of a hindered amine compound in an acidic
solution>

The solution of the hindered amine compound obtained in each
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109%5q" S&
%e precfﬁgtate(&ag recovered by filtration, and dried under

reduced pressure at 80°C for 12 hours. The solubility of the
obtained hindered amine compound in an acidic solution was
measured by the above-described method. Methanol was used as a
solvent for titration.

Example 1

Preparation of polyurethane solution

Polytetramethylene ether glycol having a number average
molecular weight of 1,800 (175.37 parts) and 4, 4'~diphenylmethane
diisocyanate (38.92 parts) were reacted at 80°C for 3 hours under
a nitrogen stream to obtain a prepolymer having isocyanate groups
at both chain ends.

The prepolymer was cooled to 40°C, and N,N-
dimethylacetamide (308.36 parts) was added to dissolve the
prepolymer, followed by cooling to 10°C.

The solution of ethylenediamine (3.58 parts) and
diethylamine (0.46 part) in N,N-dimethylacetamide (146.86 parts)
was added all at once to the prepolymer solution which was rapidly
stirred to complete the reaction. The viscosity of this solution
was 2,000 poises at 30°C.

To this solution, the hindered amine compound obtained in
Sythesis Example 1 (13.42 parts), 1,3,5-tris(4-tert.-butyl-3-
hydroxy-2, 6-dimethylbenzylisosyanurate) as an antioxidant
(CYANOX 1790 available from NIPPON CYANAMIDE) (2.15 parts),
2-[(2-hydroxy-3, 5-di-tert.-amyl)phenyllbenzotriazole as a UV

ray absorber (KEMISORB 74 available from KEMIPRO KASEI Co., Ltd.)
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<Preparation of polyurethane fiber and preparation of
b sample for evaluation>

After deaeration, the polyurethane solution was extruded
through a spinning nozzle having 4 orifices with a diameter of
0.3 mm into a spinning barrel in which a hot air at 230°C was
flown, and the spun fiber was taken up at 500 m/min. while applying

10 5 wt. % of an oil to the fiber to obtain a polyurethane fiber
of 44 decitex.

Using a circular knitting machine with one feeder
(manufactured by KOIKE SEISAKUSHO), a cylindrical knit material
was produced, which consisted of the polyurethane fiber and had

15 108 courses/inchand 178 wales/inch. This knitmaterial was used
as a sample for evaluation.

A part of the knit material sample was subjected to the
model treating method for dyeing as an example of secondary
processing. The untreated and treated tubular knit material

20 samples were subjected to various tests to evaluate the
stabilizing effects.

Examples 2-5

A tubular knit material was prepared and evaluated in the
same manners as those of Example 1 except that the hindered amine

25 compound solution prepared in each of Synthesis Examples 2-5 was
used in place of the hindered amine compound solution prepared
in Synthesis Example 1.

Examples 2-5 used the hindered amine compound prepared in
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Comparative Examples 1-4 used the hindered amine compound
prepared in Comparative Synthesis Examples 1-4, respectively.
Comparative Example 5
A tubular knit material was prepared and evaluated in the
25 same manners as those of Example 1 except that 4.30 parts of a
condensate of 1,2,3,4-butanetetracarboxylic acid, 2,2,6,6-
tetramethyl—-4-piperidinol and B,B,B',B'-tetramethyl-3,9-

(2,4,8,10-tetraoxaspiro[5.5]undecane)diethanol (ADK STAB LA-
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tetramethyl-4-piperidinol (ADK STAB LA-57 manufactured by ASAHI
DENK_A KOGYO KK) was used in place of 13.42 parts of the hindered
10 amine compound solution prepared in Synthesis Example 1.
Comparative Example 7
A tubular knit material was prepared and evaluated in the
same manners as those of Example 1 except that 4.30 parts of a
polyaddition product of 4-ethyl-2, 6-dimethyl-azaheptanediol and
15 methylene-bis(4~cyclohexylisocyanate), which is a conventional
anti-discoloration agent, was used in place of a hindered amine
compound solution.
For the polyurethane fiber tubular knit materials obtained
in Examples and Comparative Examples, the structural parameters
20 obtained from the chemical structures, and the results of various
tests before and after the model treating method for dyeing are
summarized in Table 1.
The polyurethane fibers containing the hindered amine
compounds of the present invention had less degrees of
256 discoloration with NO, after the model treating method for dyeing
and thus better stabilized after processing than the polyurethane

fibers containing the hindered amine compounds outside the scope

of the present invention.
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The prepolymer was cooled to 40°C, and N,N-
dimethylacetamide (308.36 parts) was added to dissolve the

10 prepolymer, followed by cooling to 10°C.

The solution of ethylenediamine (3.58 parts) and
diethylamine (0.46 part) in N,N-dimethylacetamide (146.86 parts)
was added all at once to the prepolymer solution which was stirred
at a high speed to complete the reaction. The viscosity of this

15 solution was 2,000 poises at 30°C.

To this solution, the hindered amine compound obtained in
Sythesis Example 1 (13.42 parts), 1,3,5-tris(4-tert.-butyl-3-
hydroxy-2, 6~dimethylbenzylisosyanurate) as an antioxidant
(CYANOX 1790 available from NIPPON CYANAMIDE) (2.15 parts),

20 2-[(2-hydroxy-3,5-di-tert.-amyl)phenyl]lbenzotriazole as a UV
ray absorber (KEMISORB 74 available from KEMIPRO KASEI Co., Ltd.)
(1.08 parts), hydrogenated bisphenol A-pentaerithritol phosphite
polymer as a phosphite ester antioxidant (JPH-3800 available from
JOHOKU CHEMICAL CO., LTD.) (2.15 parts) and magnesium stearate

25 as an anti-sticking agent (0.69 part) were added and mixed to
obtain a polyurethane solution.

<Preparation of polyurethane fiber and preparation of

sample for evaluation>
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(manufactured by KOIKE SEISAKUSHO), a tubular knit material was

produced, which consisted of the polyurethane fiber and had 108

10 courses/inch and 178 wales/inch. This knit material was used
as a sample for evaluation.
Example 9
A sample for evaluation was produced in the same manner
as that of Example 8 except that a polycondensate of p-
15 chloromethylstyrene and p-cresol (2.15 parts) was used as a
phenol antioxidant.
Example 10
A sample for evaluation was produced in the same manner
as that of Example 8 except that di(2,4-di-tert.-butylphenyl)
20 pentaerithritol diphosphite (2.15 parts) was used as a phosphite
ester antioxidant.
Example 11
A sample for evaluation was produced in the same manner
as that of Example 8 except that a polycondensate of p-
26 chloromethylstyrene and p-cresol (2.15 parts) was used as a

phenol antioxidant, and di(2,4~di-tert.-butylphenyl)
pentaerithritol diphosphite (2.15 parts) was used as a phosphite

ester antioxidant.
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as that of Example 8 except that the hindered amine compound
obtained in Comparative Synthesis Example 1 was used as a hindered

10 amine compound.

Comparative Example 9

A sample for evaluation was produced in the same manner
as that of Example 8 except that the hindered amine compound
obtained in Comparative Synthesis Example 2 was used as a hindered

15 amine compound.

Comparative Example 10

A sample for evaluation was produced in the same manner
as that of Example 8 except that 4.30 parts of a condensate of
1,2,3,4-butanetetracarboxylic acid, 2,2,6,6-tetramethyl-4-

20 piperidinol and.B,B,B',B'-tetramethyl—3,9—(2,4,8,10—
tetraoxaspiro[5.5]undecane)diethanol (ADK STAB LA-68LD
manufactured by ASAHI DENKA KOGYO KK) was used as a hindered amine
compound.

Comparative Example 11

25 A sample for evaluation was produced in the same manner
as that of Example 8 except that 4.30 parts of bis(2,2,6,6-
tetramethyl-4-piperidyl) sebacate (TINUVIN 770DF available from

Ciba Specialty Chemicals holding Inc.) was used as a hindered
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in place of a hindered amine compound solution.
Comparative Example 13
10 A sample for evaluation was produced in the same manner
as that of Example 8 except that neither a hindered amine compound
nor a phosphite ester antioxidant was used.

For the polyurethane fiber tubular knit materials obtained
in Examples 8-12 and Comparative Examples 8-13, the results of

15 the discoloration test with NO, before and after the model treating
method for dyeing are summarized in Table 2.

The polyurethane fibers containing the hindered amine
compounds of the present invention were less discolored with NO,
and the stabilizing effects were maintained after the model

20 treating method for dyeing. Some of the polyurethane fibers
containing the hindered amine compounds outside the scope of the
present invention exerted less stabilizing effects before and
after dyeing, or others lost the stabilizing effects after dyeing
even though they had the good stabilizing effects prior to dyeing.

25 When a conventional anti-discoloration agent was used in
place of the hindered amine compound, the stabilizing effects were
less lost, but the level of the stabilizing effects with the

conventional anti-discoloration agent were inferior to those
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(Molar ratio (n/m) = 0.19 (Comparative Synthesis Example 2, the present inv@hgigﬂ&30303°°

c-5: A condensate of 1,2,3,4-butanetetracarboxylic acid, 2,2,6,6~tetramethyl-4-
B,B,B",B'~tetramethyl-3,9-(2,4,8,10~tetraoxaspiro{5.5]undecane)diethanol (a kn

c-6: Bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate (a known hindered amine compound)yX

c-4: A copolymer of 2,2,6,6-tetramethyl-4-piperidyl methacrylate and cyclohexyl mp&hap&y
(a known aliphatic amine derivative)

d-1: A reaction product of 4-ethyl-2,6-diethyl-4-azaheptanediol and methylene-bis(cyﬁiph
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& 0% ": & (We88 charged and stirred to dissolve them. The flask was heated
on an oil bath to 60°C while stirring and bubbling nitrogen gas
10 through the solution. After the temperature of the solution
reached 60°C, 2,2'~azobis (isobutyronitrile) (AIBN) (0.8 part) was
added, and the contents in the flask were reacted under a nitrogen
stream while maintaining 60°C and stirring. After 5 hours from
the first addition of AIBN, AIBN (0.2 part) was supplemented, and
15 the reaction was continued at 60°C for 15 hours while stirring.
Then, the reaction mixture was cooled to room temperature to
terminate the reaction. Thus, the solution of a hindered amine
compound was obtained.

The viscosity of the reaction mixture was 12 poises when

20 it was measured 30°C with an E-type viscometer using a rotor with
an apex angle of 3 degrees and a diameter of 14 mm.

The amount of the monomers remained in the reaction mixture
was measured with gas chromatography. It was found that 4 wt. %
of the monomers based on the weight of the polymer (except the

25 solvent) remained.
The number average molecular weight of the product was 2,900

in terms of amolecular weight of polystyrene, when it was measured

with gel permeation chromatography using tetrahydrofuran as a
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& ()-38 Comparative Synthesis Example 5

A hindered amine compound was prepared in the same manner
as that of Synthesis Example 7 except that the amounts of
10 2,2,6,6-tetramethyl-4-piperidyl methacrylate and octadecyl
methacrylate were changed to 80 parts and 20 parts, respectively.
The n/m calculated from the charged amounts was 6.05.
Comparative Synthesis Example 6
A hindered amine compound was prepared in the same manner
16 as that of Synthesis Example 7 except that the amounts of
2,2,6,6-tetramethyl-4-piperidyl methacrylate and octadecyl
methacrylate were changed to 20 parts and 80 parts, respectively.
The n/m calculated from the charged amounts was 0.38.
Example 13
20 Preparation of polyurethane solution
Polytetramethylene ether glycol having a number average
molecular weight of 1,800 (175.37 parts) and 4, 4'~-diphenylmethane
diisocyanate (38.92 parts) were reacted at 80°C for 3 hours under
a nitrogen stream to obtain a prepolymer having isocyanate groups
25 at both chain ends.
The prepolymer was cooled to 40°C, and N,N-
dimethylacetamide (308.36 parts) was added to dissolve the

prepolymer, followed by cooling to 10°C.
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&QL0% " : & () sBBh&SAHMXand Y9 - B QU par&s),- 3§ 3, 5~tris (4-tert.-butyl-3-
hydroxy-2, 6-dimethylbenzylisosyanurate) as an antioxidant
(CYANOX 1790 available from NIPPON CYANAMIDE) (2.15 parts),
10 2-((2-hydroxy-3,5-di-tert.-amyl)phenyl]benzotriazole as a UV
ray absorber (KEMISORB 74 available from KEMIPRO KASEI Co., Ltd.)
(1.08 parts), hydrogenated bisphenol A-pentaerithritol phosphite
polymer as a phosphite ester antioxidant (JPH-3800 available from
JOHOKU CHEMICAL CO., LTD.) (2.15 parts) and magnesium stearate
15 as an anti-sticking agent (0.69 part) were added and mixed to
obtain a polyurethane solution.
<Preparation of polyurethane fiber and preparation of
sample for evaluation>
After deaeration, the polyurethane solution was gxtruded
20 through a spinning nozzle having 4 orifices with a diameter of
0.3 mm into a spinning barrel in which a hot air at 230°C was
flown, and the spun fiber was taken up at 500 m/min. while applying
5 wt. % of an oil to the fiber to obtain a polyurethane fiber
of 40 denier.
25 Using a circular knitting machine with one feeder
(manufactured by KOIKE SEISAKUSHO), a tubular knit material was
produced, which consisted of the polyurethane fiber and had 108

courses/inch and 178 wales/inch. This knit material was used



8QLO% ": & ()-3_8SQ) C<? B6*(Lstuvwkyzt X<8SQ) C<8 &QL08 &QlO% "1 & @38y 203
&QLO% ": & ()-38 &QLO% ": & ()-38 &QLO% ": & ()-388 &QLO% ": & ()-38

&QLO% ": & ()-38 &QLO% ": & ()-32{|}~LOt X<8SQJ C<8 &QL0% ": & ()-3_8SQ C<?
B6*(L88 &QL0% ": & ()-38 &QL0% ": & ()- 38 &?710% " & ()-3tX<8SQU C<8 &QL08
&QLO% ": & ()-388 &QLO% ": & ()-38 &QLO% ": &§)-38 &QLO% ": & () - 388

8QL0% " : & ()-38 &QL0% ": & () 38 &QLO% ": & () -3t X<8SQJ C<8 &QL08

&QLO% ": & ()-388 &QLO% ": & ()-38 &QLO% ": & ()-38 &QLO% ": & ()- 388

&QLO% ": & () - 38 & 0%"-%(1) 38 8QL0% " : & () - 3dH(X<8 &QLO% ": & ()-38

&QLO% ": & () P58 : & ()-3 8SQ C<? B6*(L_?<8 &QLO% ": 8
&QLO% ": & ()-38 & 0%"-&' ﬁl)‘l 38 &QL0% ": & ()- 38 &QlO%"'&' ()-38

&QLO% ": & ()-38 & 3 8SQJ C<? B6*(L8 &QLO% ": & ()-38

saios & (133 & °§2‘:§§%§<¥ olaefRlohio ek AT A s%e Horner
55 21 R AR RS A By O
a10% " & ) o ALt QOY S 359 153 ﬁe( poed as o

&QLO% ": & ()-3 7,88 &OL0%": &8 &QL0
eQL0% " & () NErET 0N TR (38 BO10% " & ()-38 SOLO%" & ()-3 _7, 88

&QL0% ": &8 &QL0% ": & ()-38 &QAL0% ": & ()-38 &Q0% ": & ()-38
Example 15
A sample for evaluation was produced in the same manner
as that of Example 13 except that di(2,4-di-tert.-butylphenyl)

10 pentaerithritol diphosphite (2.15 parts) was used as a phosphite

ester antioxidant.
Example 16
A sample for evaluation was produced in the same manner
as that of Example 13 except that a polycondensate of p-

15 chloromethylstyrene and p-cresol (2.15 parts) was used as a
phenol antioxidant, and di(2,4-di-tert.-butylphenyl)
pentaerithritol diphosphite (2.15 parts) was used as a phosphite
ester antioxidant.

Example 17

20 A sample for evaluation was produced in the same manner
as that of Example 13 except that the hindered amine compound
obtained in Synthesis Example 8 was used as a hindered amine
compound.

Comparative Example 14

25 A sample for evaluation was produced in the same manner

as that of Example 13 except that the hindered amine compound

obtained in Comparative Synthesis Example 5was used as a hindered

amine compound.
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as that of Example 13 except that 4.30 parts of a condensate of
1,2,3,4-butanetetracarboxylic acid, 2,2,6,6~-tetramethyl-4-

10 piperidinol and B,B,B',P'-tetramethyl-3,9~(2,4,8,10-
tetraoxaspiro[5.5]undecane)diethanol (ADK STAB LA~68LD
manufactured by ASAHI DENKA KOGYO KK) was used as a hindered amine
compound.

Comparative Example 17

15 A sample for evaluation was produced in the same manner
as that of Example 13 except that 4.30 parts of bis(2,2,6,6-
tetramethyl-4-piperidyl) sebacate (TINUVIN 770DF available from
Ciba Specialty Chemicals holding Inc.) was used as a hindered

~amine compound.

20 Comparative Example 18

A sample for evaluation was produced in the same manner
as that of Example 13 except that 4.30 parts of the reaction
product of 4-ethyl-2,6-dimethyl-4-azaheptanediol and
methylene-bis{(cyclohexylisocyanate) (having molecular weight

26 of about 4,000), which is aconventional anti-discoloration agent,
was used in place of a hindered amine compound solution.

Comparative Example 19

A sample for evaluation was produced in the same manner
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compounds of the present invention were less discolored with NO,
and the stabilizing effects were maintained after the model

10 treating method for dyeing. Some of the polyurethane fibers
containing the hindered amine compounds outside the scope of the
present invention exerted less stabilizing effects before and
after dyeing, or others lost the stabilizing effects after dyeing
even though they had the good stabilizing effects prior to dyeing.

15 When a conventional anti-discoloration agent was used in
place of the hindered amine compound, the stabilizing effects were
less lost, but the level of the stabilizing effects with the
conventional anti-discoloration agent were inferior to those
achieved with the hindered amine compounds of the present

20 invention.

Accordingly, the polyurethane resin compositions and

fibers of th;e present invention have good anti-NO, discoloration
properties and maintain the stabilizing properties even after

post-processing such as dyeing.
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OQC/N\Céo (12)
CH, | ] CH, '

: NGNS

HO C C Cd,
Hy |l

0
R CH, H,C R'®

OH

wherein RY is a tert.-butyl group, a sec-butyl group or a
neopentyl group.
9. The resin composition according to any one of claims
10 6 to 8, wherein the amount of the phenol antioxidant is from
0.1 to 2 wt. %, the amount of the phosphite ester is from 0.1
to 2 wt. %, and the amount of tﬁe hindered amine compound is from
0.5 to 5 wt. %, based on the weight of polyurethane.
10. A polyurethane fiber prepared from the polyurethane
15 resin composition according to any one of claims 5 "to 9

11. A method for the production of a polyurethane fiber
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