
AND METHOD FOR PRODUCING VULCANIZED POLYMER
BACKGROUND OF THE INVENTION 5 Field of the Invention       [0001]
The present invention relates to a method for producing  a modified
conjugated diene-based polymer, and a method for  producing a
vulcanized polymer.  10 Description of the Related Art  [0002]
With the increased interest in endrommental problems, requiremehts
fer fuel saving of automobiles have recently 15 increased, .nd it has
been requested for a rubber composition to be used in an automobile
tire to be superior in. fuel economy.  A rubber composition
containing a conjugated diene-based polymer  such as golybutadiene or
styrenc-batadieme copo vmer, and a reinforcing agent is used as a
rubber composition.. for an 20 automobiletire,
andaconiugateddiene-bapolvmert)beused as a rubber: cbmponent has been
studied ices to imprcy performances as a rubber composition for a
tire- [0003 For exan:le, JP-A-1-217047 proposes a conjugated
noditiedwich :an a cde c.:),..r4201.11-1Chthere in J3 dial ky 1 ami
no group SWi th a n t 0:11 en a t: 031:1 of acryisanitie via an
aikyi.erhe group, 32--2005-344039 proposes a conjugated diene-based
Vtle t in tb:L cic a butaniene-styrene copol.Vmermodif.led with an
isocyanurate compound wherein a. trialkoxysilvi group is combdhed
with a nitrogen atom of an iscoyanurate group via. an alkylene group.
However, a. rubber composition containing. the abova modified
conjugated daene-based polymer was still unsatisfactory in fuel
economy, SUMMAPY OE THE INVENTION 



15Under these circumstances, an otiect to be achiesed by the present
invention is to provide a method for producing a modified conjugated
diene-based polymer suitable for a raw material of a rubber
composition which is superior in fuel. economy, 2 0fn e:jaard:aL:a
es:P:;t:aala.,...ai a tsdif.ied coniucatedens-bsedthe tet:rhd.
,acttptIses s isst step cr:: prs.tiSe21hr....;:Tu.e:=!.. ed.
pleM1::LC 25by pulymerizio opxco...n &me rsisirtg a t kn's.yu na to
d. ititme oceprkhd N.  hy:arocartm:sn .sol.varc:: using an
ce.-gancal..k.d.li ritert.a.I. compound ay] 8: second step. el
,diddinq (II, a cei,:ipouird. havinq a carbonyl. circlet:). dInd a
subbtituted amino gdomp .i2C:2- lama cm.)nluga.aiaci. 0(C1-12)1 R1
R2-$1-10:H2h---- i\R14 R3"Fl0 // 0(CHOm-Si--R.15 R" 



F03 and R12 {II)aCOltqc.;(7.(21, a.cintaaning (1.1-A)  Whenfl.5 k I.
end m dre each an integer of 1 to.I-1' 7 R1.2., A.RiR" :are. edsh
In&oeiwientiy a                    cy croup at a yd:cocartql aroup;
at. least d.o.e group :selectee jacomR-1and Ets' is a
hydrscartd.",icmmy gronp? :Least one QfaUp se loot::1 (2311 atrnOn.
CI; FlR12 and .eu Is a. hyddcocar.byloxy grosp;lea..dt one group
selected tram a IP etc" 1-R3:5 dnd ri,:15 is a hverocarhylozy group:
[OCOH          In. its 5eond aspect, the present invention relates to
a method for producing a voicanizabie polymer, the methed.
ssmp.r.is.ingding it; 11:1,)caely; U.(:;:a.Lede ri -basc::(:; polymer
of from 0.1 to IS parts by weight per 100 parts by weight of the
modified o. Logated diene-based polymer. [0009:          In its third
aspect,. the present invention relates to a
methodforproducingavulcanized ,clymer,themethodcomprisLn: heating a
vulcanizable polymer obtained by the above method, C'
According to the present invention, it is possible to provide a
modified con j Lmo tedc:clymer suitable for 



10 a raw material of a rubber composition, which is superior in fuel
economy,         DET.I:ILED 0::::K.RIPTIej.c: Of THE PREE:HREED
EMC:CMEITS [0011:          In the present specification, a.
Sydropexbv1 group represents a monovalent yroup hmorLng a. stiuctexe
in which one hydrogen atom hiEia been removed from a hydrocarbon, A
nfl. structure in which tv,,,m hydrogen atomm have been removed from
oc.,:hrb(-)n "hydracart::y.lx:e<dr, croep
.-.L)UPV.L.:1g.1.1Gh,:1(11.;:0C31Cby.l. QC 0:4) 11..8 with an.
cr:.y,-,:on atom. A substitnted amino group rep):Hs1"mata a group In
which one or more hydrogen atoms:: on an amino groop are substituted
w.tti a. sebstitnent. L00121          The present. invention Provides
a method for probucing a
modifiedcenjugate.tbtO:aies-basedpelymer,,Aiichcomprisesafirst step
of -reducing a cpnludated diene-based polymer by polymerizing
monomers comprising a. conjugated ddene compound in a hydro:op:I:bon
solvent using- an or gan.oallka li metal compound,. and. a zecond
step of adding. (I' a compound having a carbonvl group and a
substituted amino group and (II) a compound
repteseptedbyFormpla.toahydrocarbonsolventeentaining the conjugated
dienp -based polymer: Rli (CH2)-S1---R12 .\ o R13(WA) Nr.R14
(C1126-31---R16 10R16 wherein rj I and. p are each an Integer nf I to
0;, R'I, Rl1,R3-clRI5 and Ranon independently a C\ '\r,-).r ar y' '
crne grout      selected from. amonp Rt P1 and RI' is a
hybrecarbyloxy gtoup; at 15least. one group selected from ione Pil,
RI' and Ra 



hyorobant,;; oxy group; and atOae:: Rs PI"' andis a. hvorecarbviczy
group, [0013] <First Step>              conjugated diene-based
polymer is obtadned by polymerizing mondmers comprising a conjugated
diebb compound in. a hyfUn:barbonzoivent, using an olaInnoaikeli
Efletal comptnr-2: as a polymerization initiator, rfln The con ucated
daene compound includes 1, bbtadiene, isoprene, 1.3-pentadiehe,
2,3-dimethyl-1,3-butadiene and      bexabiene, and is orefetably
1,3-butadagne or isoprene. LOOMSI          The monomers preferably
ccbtains, in addition to the conjugated diene componna, aromatic
'.loy], compounds so as to obtain a polymer having high tensile
strength. The aromatic
vanyicot4x-Jundincludesstyrenb,-methylotvrehe,vanyitoiuene,
vinyinaphtnalene, thvinylbenzeney triva lbenzene, it
divinvinaphthaien and. the like, and is preferably styrene. [U016]
The amount of the aromatic vinyl compound. to be used. in
lymerization.is preferably- weight. or more, and mbre preferably 15%
by weight or more based on 10Es by weight of the total. amoont ct
moKofefs to be osed in the polymerlzatiorn Ih order to enhance fuel.
goba.:..namy" the amount of Lne aromatic dtwl. compound is hrbferably
50,* by weight or. less, and more preferably .451 by weibht or less.
olyrml.:iyiza flan is .pre. f era,: y 70 bvweight: or more " and more
preferablvfe.icftit or mote, based on 100% by weight of the tpal.
atxxn-Lt of monomers to be used in the. poi.ymer The amount of the
obnjugated diene compound. is .prefexably 90% by- weight ot. less;
and more pxeferably 85% by weight. Cr 1.,.:E'S;E:, 0.H        The
nydrocarbon solvent is a sElvent which does not deactivate an.
organoalkali metal .compound. Ezambles of the hydtbcarbon
s:mits17X-.. include akipi-latic hydrocarbons such as 10 propane,
butane, isobutane, pentane, isopentane and hexane.; atomatIc
hydrocarbons such as benxene, toluene, z.yiene and af,d.drocasbons
such as oyclopentane 



a n cicolohax :reOne or more kiflLN3 0 If t he-SC h  ch:ooa on
solvent s axe used, 15[00-19]        The organoalkali metal compound
is a coxm_xxst,d which has: a direct bond between a cal: -on atom and
an. alkal '; metal atom. Ez.amples of the organoalkali metal compound
include an orga.nolithium compound, an organocodium compound, an
oroanopotassium compound, an. organorubldium. compound, an
organocesium compound and the like. Ezample nibs organolitnium
compound -mJciude a hydrocerhyliitnium ccimpound and a
hydtocarbylene.dilithium. compound Examples of the c.lajf an
osiodixim comi-ymund inc JA:i de sodlAM; 1.) a pjl tni de zxed.
codiaxt. imiphede- Examples of th' C'C'COMpOUnd .1171clucie
pptasmium naphtnalenide, [0020:        Examples of the hydrocarny
ithiwm compound Include an. alkyllithium CO2TOUnd scph as
methyllithium, ethyllithium, propyliithicm, isopropyn-hutyllithium,
isobutyllithium, sec-butyllithium, tert-butyllithium,
t:ert-octyllithium pi -depyllilhium; an atyllithium compound such as
phenyllithium, 2-nephtnyliithium or 2-buhium; an arvialkyllitbium
compound such as 10I ithWm; and a cyci allcilid.thium namspcmned
s,uc...h as cyclopentyllsLflum or oval c.hexyllithium- The
hydrdparbyllittium compound is preferably an alkyllitnium compound,
and more preferably n-butyll'thium or sec-hutyllithium, 15[00211
Exampiesottneroparbyienedilt1Thm'mmgmrxma.mlinolpde
1,3-bis(1-lithde-1,3-dimethymildgenzenP and the. like,        Thd
amount cf tbp organcalkall metal compound. to be used in
paiymsfication. of monomers is preferably from 0.01 mmol to 1.5 :am o
b a. e M. on. 10 0 p o f monome tobeused ntnepci yl:Tte .1 2: a t: ,
0 0 Monomers maypolymerized in the pressnce of an agent 



25rPr adjusting thebond. content. ca a. monomer unit. derived  from a
co ugated diene compound, and. an agent for an.F.g..Istino
distribution                 of: a monomer unit derived from a
conjugate diehe compound and a monmner unit derived from corsounds
other than the .,-jugated dimne compound in the conjugated
diene-lgased g 3Dolvmer chain (hereinafter dollectivelv referred to
as an 'adjustin agent'). Examples or tno adjusting agent include an
ether. compounn, a tertiary astne, a phosphine chdipound, an. alkali
metal aik.oxide and an alkalimimEitalpherKuidde. Exa-.(2TibEis of the
ether compound .rircindeacvoiic ether such as 10 tetravdrofuran,
tetrah ropyran Or 1,4 -dioxan; an aiipnatip monoether amok: as
diettril et.:E.fr or 0.1.01.1.ether; an alA47Mhatic diether sucttas
ethylene glycol.ether, ethyinh-legly2 diethyl ether or ethviene.
glycol dibutyl ether; an aliphatic tfiether such as dietnyiene glycol
diethyl Erti;Sr.die-Urviene glynol dibutyl ether; and an aromatic
ether such as diphehyl ether or anisole. Ezampleh of the. tertiary
amine include triethvlamine,tributylamine,
1,1,2,2-tetrammth,1edimaqine, E5N-diethy1.aniline, pyridine,
quiuoline and the like. Examples of the phosphine 20 compound inslude
trimethylphohphine, trietnylphosphihe, riiipheint,.plo:,zwilhe and
theof alkoxide include sudium-tert-butomdde potassium-tertebutoxide,
sollum-tert-bentoxide and potassium-tert-pentoxide- Examp.les of the
alkali metal phenomide inodude sodium phenoxide and potassium
phenoxide,  One Cr more kinds of these adjusting agents cad beused,
[0024i SlaSA:Snet2ne -flus'perdoLve monomsdisy be supplied to a
polymer lzation reactor atatime,cant inia0Uttly u pp lied; ort.y S
upp ectThe respect ive r;Ionorn.ers 



may re supplied to a polymerizat I On :eactor Stt: stage, or supplied
shmultaneonsly,                          zing mon e:CS, thSpoi yThe:
rIzaz 'I on zsaftera IS usually -cr.'" or higlef, pref.ers'fily
35.--t or niczt, andniore preferaaiy50%.:ornibta:d7.
Also,thpoly-Eu:riztOtiontemperatare is usually 100ct or lower,
pieferably 9C' 'CI or lower, and more preferably or lower. The
polymerization time is usuali.y from 10 min t S tor S 15[00261
poky:ref-, which is otg:ained tri polymerigind MC,'SSMSrS in a
hydrocarbon sod. gent. using an orgsoat:alkall xretal co3iT,cu1zd as
a polyicg::hz.intion initn,Ator, is ssually a conlspated diens
-basiulp(1,1ymefi.i.-.;:ii..ch at: least one 20 end of polymer cnain
ends undergoes alkali metalization, Lha2i, <second step>
-In the g:.ethod for producing a modified cc..jugatea diene -hosed
polymer. of the present invention, after obtaining 25 the conjugated
diene -based polymer by the above method, the  compound (I) having a.
carbonyl group and a substituted amino groap and the compound (II)
represented by Formula LEI-A) arc added to a hydrocarbon solvent.
containing the conjugated di ene - b a s et" CCHMie t o obt:ain
araod1f:iecic:onaF.it.edd:Lre...ba.sed. polymer: P.11 e.,S iR.4
LS(Clt\'' \ " Syn \\ \\/ RI, v-, R13 /\ 



.\. ,\ R2N i-lci-12)k ti,,0 1 ,\ R2)., , ,.N \ \ eN
1/4d(CHAT-SF---R15 ,A wherein k. 1 and m. are each an integer of 1 to
8; Rly Riii p12; y RNe eacn. hydrocahbyloxy group or hydrocarbyl
group; at least one group 10 selected from among R1, R2 and R? is a
hydrocarbyloxv grtaip; at. least one group selecved from. among R11,
P:2 and R11 is a N.group;N. N.N.gicour., eieC te:d is a
hydrocarbviozY grouP.- 



iTee2S1 Examples:. of the hydrocarbon s01,?ni e ee ee: the h
hydrocerton. srilvet in the second Step :nay b,s the hydrocarbon.
scslvent u.ised in the first step. Nams.,1.y, after obtaining a N. .0
diene-based pgiymer oy '.0N.monomers  comprising 8. cOnjugsted Ciene
col:T:8208nd it. a hy-c-frocarbon solvent using an. organbalkali
metal compound in the first step, the cbmpounds ( ) and. ( I I )y he
581-35 e 8imtcl y added. t bsolvent ,        After separating the
cbniugagad diene-based. polymer obtained in the first step from the
solvent, the conjugated dlenn-based polymer' may be added. to a
hybiocarboh solvent w-liCe gs different. from the solvent. used in
the first. step. In this case, the solvent used in the first step and
the bydro(farPon scd.vent, to which the cbrrjucuit&d diane -based
pfayme.r is addeNU 10 :may be the same or dif terent.
Examples) st the substituted amlno group of the cr.:a:pound (I)
Lacii)de a dialit:ylamino group such. as an N4cr-dime: croup, an
N,N-dietnylamino group, an N,N-di (n-propvi) amino N-d
Liz,sopropvil': amino n.-butgroup; a.n.88C-bilty ) affilfriti014), an
N,N-di tert -butyl) amino group, an N, N--it ::neopentyl) amino grC'
up or an N-ethyl-N-metirylamino group; an alkylaralkylamino group
such as a ipenzy.lamint) gra8p; 83-1 aikylary.1.381.180 gr 08p 58Ch
20 as an N-methyl-N-phenvlag:.ino croup.; a diarviaminb group such as
an N,N-diphenyiadno group; an alk-IideneamTho group such as an
1/4. C'group, a. 1-mathylethyliden.eamino1/4. 1/4. a
2-7atbylpropylideneaminp group or a "E)---d.rara thyd.b)./den cam:,
no C;I:COUg arl.;:t Cycle amino group :3-,:bab. 



25as a. I-aziridinyl gir:i4-), a I -s.z(i)tC' C'a 1-p'..i.rrolliiinui
group, a. 1-piperidinyi group, a. 1-hexameth7leneimino group, a.
1-heptamethyleneimin group, a 1-pyr plyl. group, a
- group, a 1-imidazoly1 grot:p" a 4,5-dihyaro-l-imidazoly1 group, a
1-pyrazolidinyi group, a 1-pyrazolylgroup, a
1-olperacinyitirouporamorphblinognal.). [0030]          The cond. (I)
is preferably a compound reptre:seraed by Formulashown Pelovn R4
\N&--R7 11 0 10 wheTein. R4 is an. optionally substituted hydrocarbyl
group, a h7drocarbyle re group which may. have a nitrogen atom.
and/or an ozygen atom where RI is ecthilytned with R5, br a divalent
group where R4 is combined with R7; 5 is an optionally substituted.
hyarocarbyl group,. or a hydrocarbyiene group which ms7 have a 15
nitrogen atom and/or: an ozygen atom. whete R is combined with Rs';Ri
33E11bptionallysubstitutediivdrocarbiyignesp,ah.ythn5gen atom, or a
divalent. group where S7 is combined with. R4, R5 ia. a divalent
group, and p is 0 or 1;ii: :1)In FotJlati-c3ptior:a11).. sabstituttsg
hydrta:nRrbyl group oi tl, R5 ana R7 is a 1-13.13ocathvi. grouK) or
3. substitoate.d hydroorhyl gro,.3p, cyl] tbe suibstitotd
hydroc.a.thyl group include a substituted hydroearbyl group in which
a  substitment is a hydrooarbylf y group, and a. substituted
hOrocarbyl g amp in wtiL-ii a substituent is a. -substitutl.ed amins 



g r o hp , Ex.ampies of t..(mi Or o a .)sb y roupinialudeanaiKylgIbup
sucb. :S :k methyl group, an sth.group, an n-propyi cti-.(Lh,,. an
i.3spropyl. group or an n-butyl qrsup4 ah alkenyj group such as a
snyl grpmp, an. ailyi ( cup or an. isopropenyi grc.-)::::12; and an
(-J.roup such as a phenyl group, Ezatiples of the 3:m1)st:it:at:et;
hyrscarbvi group which a substituent is a hydrocarbylszy gmompi
.cludesafrvuirschrbvioxyalkvie oupsuctasasthoxymethyi
etItiorlirtttly-1- group or arlet ho.;rietl-Lyi. group. Examples of
the subs tit mtiad hydrocarlayi group in whic.h a s ubs thUam erc is
a substituted aminp qrsup include an (fi,N-diaikviamlos) alkyl group
sucin as( a. 2- (N, ) stnya. r:7.11p , a  2-
(FqN-diethylamiint)e.th-y(d. group, a 153- (N., N-dimethylairdnp)
.propyl grgnp or a  3- (N,N-dishhylamino)prouyi sronp: a
(N,N-dialkylamino)abyl group such as a 4- (N,N.-diTaathylaminopheuyi
qrbmp, a 3- (N,N-dimethylamino)pbenyi group: a.  4-
C,<LN-fliethvialhino)thenvl. QTOUfl; or a 223- fN,N-diethvi_aminbi
phenyl mromp; a - N N - dimethy I am i no )rne thyl ph el 1. group pb
a 4 (N,N-dimethylaminbjethviohenyi group; a cyclic amino gr oup-
c(an.t aa 1"'N."7sapy xt.1 idinopropvlC' C' , .25 apiperidinopropy
grt,up N.'3-imidazolylpropyi group; a  cyclic aminp group-containing
aryl group such as a 4-pyrr'lidinophonyi group, aperldinorThenyi
group 4.--imidaczoiylphen\ii group; and a. cyclic 3.1111:10 Cir 014)-
Con :al ning aikyla-21 :Troup such as a. wpvrroliddnoethylphen i
group, a .54-pipc="irddincethylianenyi group or a 4-ipidazoly1
hylphenvi grCa2p, 10032 fled, with1-14 is a hN oca rbylene group 



which PPy .have a nitrogn atom nd/or an oxygeii atom- ifThere 10 Rs
is combined with R4ic a. hydrocarbylene gT000 ,",:hich may have a
nitrogen atom and/or an. ozygen atop. Examples of the     -"yd roca y
e egroinc:ind,st an alroup" a r:e rle group and an. arylene group-
Examples of the aikanediyi group inc.:Ludo a palymethylene croup such
as a trimeth7lene group, a tetrazaetnylene gr:yi.p, at
p4.-entametn.ylene group Or a hexametnylene grouna; and a 2,2,
i:1.--thmiltehnithiex:in,:0:-.1"group:, Examples      thN akkaneditzl
ou.p inoi.ude a pemliane-2-en:E.:---i, ?.A. group, Examples of the
aryiene group include a I, 4-phenylene group, Tne hydrocarbylene
group haying nit.rogen tt om andlor arl xyge.n atom is a
hydr0cprbylehe group having a nitrogen atom, a    NC' C' group having
an oxyg0n a tam, 0.r. a. hydx7coarbylehe group having nitrpqen at om.
and an oxygen atom" Examples of the .11ydroca,Thylerle CiLC U)har7;
rng a nitrogen atcNn inod.ude g ?CO Up represented by
-C.0.-N-C1.-1-C.0.-- arid. a group represented by
25-CH-N-CH2-Cri.:2-. Ezempie.3 of the hvdro0arbyiene group having  an
oxygen atom include: a group represent.:)el by- ---(C"(C-i2 ) t ( St
each independentli. represent. an integer of .1 or more: , miodd: Whe
Ir:C: .R4 is combirt;:(1.14ii:-.1-: P.? e R4 :H adivalentgr
O'LlpWhere 1)-',/ is ocm:t.bined with R, RIa divalent: group, 1)).'
is a cliyalent gr OUp , Examples ;yr. title olvalent grouq:: include
a hydrocarbyl.ene group, a hydrocarbylene group having a nitrogen
atom, a hydrocaxbyiene group having an oxygen atom, a group in which
a hydrocarbylene group i coretd,:md with an oxygen artmu and a. 10
group In. wrrLon a hyrls)oeart ylene cpnour:rrmMoined w.:th a. group
represented hi'--represents a hydaoparbyl group or a hydrogen
atom)Examples of the 'C' C'yjene group include an al..kanextry.t.
(4n:110.p ea il:en 'adj. y]. ("C)Lip and. an aryqroup , Esfruaples of
the al karumgitodup". include aC'C'group 



155',:ieh as a triT,etrlylene group, a teixamethylene group, a
pentamethylene group or a hexamethylene group; and a
4--trimethylhexane-1, 6 -diyl. group, Examples of the
alka"):)&d.i.group And do a pentane -2dlyi group, Examples of the
arylene group include a 1, 4-phenyiene group, 2t) Examples of. the
hydrocarbylen.e group hailing a nitrogen atom include a group
represented by -CH-N-00.=-Cr:- and a yroup   C' '-C'by
aCH-N-C:112Exarap.les of the nydrocaxcbylene group having an oxygen
atom includec group represenred id)/ t each independently represent.
an 25 integer of 1. or more) , Examples of the group in which a
hydrocarbylene group is combined with an oxygen atom. include a group
represented. bv -(CH2)1.-C- (f recresents an integer of I. armors)
l':;XarilThl_e8 OE the Qroub In which a. hydrobarbvier grOOp 5
combined with a group represented by -NR8- (R3 represents a
hydrocarbyldrounora)Ly(jrodaatom) inch3deagrouprepresented
represents an integer of I or more)R8 is  preferably a hydrocarbyl
group having 1. to b carbon. a.oms, cr a hydrogen atom,  .; 



The compound represented by Formula Lr-A) is pnmH,rrably a b ;;;Mp
OUnd ).2 epreSentey R4'    a hydtbeaxbyleno dbobp whicn may nave a
nitrogen atom and/or I3 r: TatW;r; optipoal ;;; y t:Thisay r Cal r(11
IC 0 ii'Oa h y:ilr 0 r: arbylellai grOap Wt. may have anitim)geb, at
om and/ or a rb-rz yo ena' rsoombinsd        witnan..1b..'dn
b,,,-,)-Ohoirrhi.ly :3 CIL) aI. ;I: hyLltu"sarby.i. ciro.:4) 20 or a
hydrogen atom, [0035j Description and examplms of the optionally
substiruted  an. optiozallv substituted. hvhrocarhyl group in
Forrun1a scrii.)ti on and egrsrpl.ot the ihydrocat.t.ry.1 Eisae rt up
WITICM otay haves nitrogen atom and/or an ch-s/yer.: atom on Porm.ala
ana the same as those of a. hydrocarbylehe group which may have a
nitrogan atom andior ar 0gygen atom in formuna (1 -A), [ 00 :37 .1
()I :a.s preterably a hyct.n0Carby.i. haring. 1 to 10 carbon atoms,
or a hydrocarbylene group hmd.nudg 3 tcHiYca rico n atoms
cscr.ribined. h Iflf: I, or a hydr ace rby lane group hasing 2 to 10
carbon atoms whicb. has a nitrogen atom and which is combined with
01, More. preferably, P41 is an. alkyi Tr:TA:1p to 10 carbon. atoms
ot. an aryl group .n.avin Ejtm:::.M.;::;, or a poi woe tegroup
ria"TiricI 3 to 10 etn).:001) atoms which is cbmbined with. R51, a
group represented by whi.ohcoffrdned with Rs , CO a group
rrspdes,:hped 



byC.H2 -CFH- which. is combined with R . Still moro prfera.hly, 01 is
an alkyl gro - havnno 1 to  carbon atoms. Partr3.1c:=mr.E.ca.1 y,is a
dist hy 1 gNOr ethyl 20100381  haNing I. to 10 carbon atoms, or a
17wdid)carbyiene group 'r 3 to IQrbor a t MOCi")combined with R4 le
Ora nyorooarLi.,,,iehe group haying 3 to 1C;atbmh which has a nitrogn
atom and. which is combined wntnMore preferably', R''t is an alkyl
group hav g 1 to 10 carbn atoms Cfl". an aryl group ddvii,ad 6 to 10
cerhon atoni's."poly-a thylens group having 3 to 10 carbon atoms
which is oc.-nb:Lre dwi. h , a group represented by which is
combihiR41, or a. group rp):-.):::ser:sv.l. .5 hy -CE=N-C.02-Cil2-
which. is combined with R41 , Still mere preferably,IS an alkyd.
group having 1 mo cc, carbon atpme. Particularlyt.sterand,1/4 Rs'
isamethyJgrospor:Eniethylgtonp. [003Sri Form"ol a. (1:-P,1)is prre
ba.hyd c a rbyi e.roup 10 or a Ihyd.rogen a-tom, more preferabl yyd C
rb y.1 group .having 1 to 10 carbon atoms or a ?c: totjan atom, still
morepreferably anal. ky.i. group na 1.T1 qC :11) On a 1: OMSal.k.en
yd. group nay inn     2 t ,5rbOn ahydregaZ-1 at :it-, ,
an:lc:art:1c):: a.r 1y pre t rab y a hydrogen. at,om, a m.eithyl
group; an ethyl. group or vinyl rcR3 p 15I          Examples of the
compound in which R711 is a. nyerocarbyl group
am.:.)31.ci.C(.):11.pc:unds .representec)Fre.r.muk:.a)1/4ude
ciIJsycirc:oa.cIyi.acetan:Licie such as 19, N-diffthylacotamidey N ,
9 - die thyd a c ami de et N - me. thv 1 a N.-- e yi a ce tamd.de; 



N,Nadihydrocaxbyla ylamide such. as 1,:hN-dimetnylacrylamide
N,N-dlethvlacrvlamide ot N-methyl-N-ethylant_ jamide;
)9,10-dihyer0carhvimethacylamid such as
Ih-ad.imethylmetkaorylamide. N,Nadietnylmsthacr:lamide or
N-metkyl-N-ethylmthacrylamide, [0041:           Exahr,lilles of the
compoinid in which R71 is a hydro.clan atom. among the compounds
represented by Formula. (I.-A1) include N,N-dihydrocarbylformamide
such. as N,NedimethylformamixW. N,N-diethylformarnide or
N-methyd.-Neethylformamide, [00421          The compownd represented
by Formula (IA) is preethanthly a compound represented by ri.-A2) R9
N-------- 1.) /heroin Fis an optionally substituted hydrogarbvi
group;         is. a group in which a hydrocarbylene group is
cordined with. 10 a group represented. by -NE!'m, or a hydrocahbyleno
roopo and TS:.s is a hydrocarbyl group or a. hydrogen atom.
Description and examples of the optionally substituted hydroparbyd
group in Formula. (1-A2) are the same as those of 15 an optionally
substituted hyorpcarbyl group in Formula Examples of the group cif R9
in wh ch. a hydr o c a rbylcdne gxoup Is combined with a. group
represented by -NO- in Formula:       include a group represented by.
--(C1:2H-NI;T- (q represents an 20integer of I or more), [0045]
11..n. the group ra:p.regented bywhe:reR 1s.irtvdrocarbvi group; the
number of carbon. atom of R.3 is prefer:this, frox 1 to 8, In the
group: represen.ted. --NR3 --, is orrefg.rabl.., a methyl group,
;.uu-30; Examples Ot thb hydrbcarbylbne groupgnc tude an 



alkanbdgyi group, an. alkenadiyi group anb an arylenke group. E
nroles ot. the. alk.a.nediyi. g.roup ingluge a po--stnylege group".
such as a ttiethylenb group, a tetramethylene group,- a 10
porramethylene gscoup or a. hexamgthylene group; and a.
atrimethylhexang-1,6' group, Exampleg of the alkenbdiyi group include
a. pentane -2 -enel.kqrnup, 1-1,za.mples of the arylene group
includeapnbnylene group. L.0047-: Formula (1:1:--A2.1" R51pr et oral;
y a h.ydrboarbyl group lhavin[:,-.1 1 to 10 carbon atoms, more
prefiErcal:).1s/ z'mgliouP11-lavIng .1. to 10 carbon atoms or an
1rgroup havigo; ED to 1.0 carbon arrams, still Tabre pi:bre:cab:1y an
alkyl group .naging IL to carport atoms or a. pn.enya. group, and
particularly .preInsrably metlry grouP" an eth.y Qroup or a phenyl
group.                                           preterablv
hydrocarbylene group .havinq 1 to 10 carbon ;Ell: C.:MS or a grbup
which a hyd.rocarbygene group haying 1. to 10 carbon. aroma is
combined with a group 125represented by -NR. -represe.nts a
hydrocarb--' group or a  hydrC'' en. atoEN mbre prefs?rably a
polymeteyiene group, havidg te 6 carbon atoms or a croup represented
by Y:Th represents a hyrocarbyl group, and N: reldrc?..sents hn
injuder of 2 to S), and still more preferably a trimethylene group, a
tetrapethyden.e group, a. pentamethylenb group, or a group
represented. by [00491        Examples of the coppound in which Rc.'
is a. gredp in which a ictrocarby sd) e roupC omb ined with. a cutup
:::::Epr:Eul.!;entiec;        (P.'' represents a eydrecarbyi u7ohp or
a hyebnog,.e.n among. the ebnpbunds represented by Pormula
LI.---1).2) include      dihydrocarhyd-2-imidazp1idinohe such as
1,3-dimethyd-2-imidazolidinone, 3-dietY-Imidazolidinone,
151,3-divinyi-2-1Esidazolidinone or
1-merhy3-3-ethy1-2-imidazolidnone, Amend these compounds,
-dimethy1-2-.imidazolidinbne is pre:ferabie. 050) 



Examp)ds of the compound in whrchis a hydroearbylehe group among- the
compounds represented by Formulaincrude
N-hydrocarbvi-!3-prollurplactam such as h-rahrti---propi lactam br
N-phny.1-1.':-propdoladtam: N-hydrocarbU.- pyrrolidcde such as
N-methv1-2- rrolidbine,rrbl.).done, h-phenyl-2-pyrrolidone,
)))-tert-botv1-2-pyrrolidone or 25 Nemethy1-5-methyl -pyrroildone;
N-hydrocarby1-2-bie.eridboe  such. as N-methy1-2-..i: beridone,'
piperidone or N-n.henv.1-7 tperidone; N-hydroearbyl-s-caprolactam
such as N-methyl-s-caprolactam or N-ohenyl--caprolabtamr artd
N-hydrocarbyl-co-laurilulactam such as N-methyl-m-laurliolactam or
N-vInyi-c::-lauriloisortam, Amonci. these compouns,
N-phenyl-2-pvrrolidone and Nemethylec-caprolactam are preferable. rir
1                 The compound represented by !formula (I-A) Is
preferably. 10a. compound represented by (I--AS) " R')(1-2,112, 0
wherein R" is an optic:daily substrtuted bydroparbyd. cp:-oupe
hydroearhylEp:Ie gr,:yJp whS"ch i.clay 'nave a olAnoocmrn atom
.,..mcNicer a.n o X yge atOra We3 ts CO.:1th lilacj. ; P.5 3 12i; an
IS UbS' .11.ed h ycirocrbvi.ene group may 17Nn.1 e a n itrugenat om
sumli eranoxyge '37, a t cra where. Rs " s comb ined with A' ; .i.san
yd. a tb .1 en e group; and R an opt.1 Olri a 1. substitutsd
hydrocarbyl. group, [0:3521 10Description and ezamples or. the
optionally. substituted hydrecarbyl group in Formula C1.--A3) are the
same as L:hose of an optionally. subsMituted hydrocabbyl ou.p: in
E'ormuia "  tarK.:,,E.T.,)c:g11-...,0hy "poi e g mupc.Th haVaatom
and/Or arl oxygen a.t.ora in Formula ( are tha sar.:. as those of a
n,,,drocarbylene coup which avhaye a nitrogen atom and/or an oxy.gen
atom in Formula LE-6,":.) [61.3543 33-1,'zample5 of tha
hydrocarloyleno group of R63 in. Formula.           include an
alkanedivi group, an. alkanodiyi onTap and an aryiene groupa
Example.s of the alkanediyi group include a polym h.viene group such
as a trili.ethylene group, 



t4:trtrametnyl.ene c;fr crap,. a pentamethysene group or a.
hexa3-aathy group; and a 2, 2,4-trifleth7lha.z.ane-1, 6-.diy.1 group.
F.:c=pi@S of the aliceneci.-3.LI:C.I.U.Cle a pentana-2-ene-1,
5c-r0:11.D, Fogamples of the: arylene orouP include a 1,4-Inhkm*lena
group., [001):33 F(-.ncroo.la ;as pre torab.1 y a in
vd.r(Tioar3ovIene r-nop :flatten3_0 It,a15,p.iteter::::0.1.y an
a.I.I....ar1adiy.3. grout::: hagang I to 10 CaTbC.P atOMS or an a r
ylene group6 to 10 carbon atoms, still more proferably a methylene
group, a --iymethylene group hay 3o. 2 to 6 carbon atoms or a
phenyiene grouP; and particularly preferalT3 ? an etJiylene group, a.
tr imp= ylene groop or a I, 43-phenylem gr cop [60561 iPN.'-A3),ls
p-.:-.3-.erably a hydrocalrh-..ya gn5op                  3. to 3.0
carbon at.mm.s or a subs Ilinat..ed hydrotmart73. group 2'6hairing1
to 10 CarbOV: attOM:13 in which a a ub at toent is a dial kyl ami
group, more prefer ably an al hyl group having 1 to t, Carbon an aryl
group tw:wilinp. to 0 Ca rt)On aLans an alkyl group havinn I to 6
carbon atoms which has a diaikyiameno gronp as a snbatituehtor an
aryl group having 6 to 1.0 carbon atoms which 5 has a dialkylamino
group as a substituent, and still more preferablv a methyn. group,
an. et'ngronp,phenyl group, a 3 edimethylaminbethyl gTonp or a
ediethylaffin0phe ,- group. In Formulapreferablyg nydrocarbyl. group.
10 having I to 10 corbon atoms, or a hydrocarbylene group having
3tolOcarbo nyffmats wils orlo in e d13:5 3 " orany dr c a rb lene
group naving 3 to 10 carbon atoms which has a nitrogen atom er an
oxygen atom. and which i5 combined with R3-:'" more preferal an.
alkyd. group naving.W C.: a rbOnOrEl.'E:anarV C:ir 011'0 t6 tc 10
carbon :,..:tams, o-n an alkanediy1 cnnsup ni:ozing 3 to 16 Ca rbOn
atoms Which is combined with k57). a group represented by 



eN -CH -CH which is combined. with P.53" a. group rebrepented. by
-OrM,N-C..1.*:.---CH2.- which is combined with Rs''' or a group
repreaented by -(CH2)2 -0- COM.2')2 - which is eombined with 2 0s1
'N'N rrrerferahU.v an al.\, N.reup haying 11.6 Oa rbOn:1)16.:3 or a.
pdlympthylene group having 3 to 6 carbon atoms whith is combined with
f-z.53, a group fepresehted by -CH-N.-CH-CH- wnicn is comnined withor
a grc.up represented. by -Ch-CH2 -      wh igh. is combined with
13'-'and part loud a rlymethyl 25 group er. an ethyl :pup: or a
tetramethylene group which is  contained with,a hexamethyl.en.e group
which is combined with .R53 or a group represented by -CH-N-CH-CH-
which ia combined n ormiii (3 is tireterabis..i a H.ocarbyl group
having 1 to 2M carbon atoms, or a hydrocarbyleno group having 3 to ).
GM-...a rtKni atoms which ig comb Laeotw -MR" " or sivydr ocarby.lene
croup haring Jto 10 carbon atoms which has a nitrogen atom or ad.
oxycion atom ano which is comb.ined w-ith. R43" more oref (stably
1.0an aIkyi group ti-aving I to 10 carbon. atoms or an aryl group ha.
V.i.nq 6 to 10 carbon atoms, or an al Eaned.tyl group b.aviaig 3 to
10 carlooli atoms which. con:it:led ti R1 3 a group repremented by .
-CH--CH-CH- which is combined with R'E' a group tepresented by
--C.Hrsig----C -CH2- which is combined with R1 3 or a group
15represeht ed by -) 2 -a-MtCM2 ? 2 - which. i combinod with 1-3.1 3
, still more .prete.rably an alkyl c.-.J.rodo teltd.n t:o 6 ea
rbOriatonis, or a pclynethylene group having 3 to 6 carbon atoms
which io combined with R'" a roup represented My- - which Is
conla1ded. with RA or a qtoup represented by -CN-c-j*; 20w-hicn is
comb ed With R4 3 ; a.nd. part lc:J.1.E;p re: fera. y meth y r cup an
c.:2.-th.y.1 group, (.mre t rametouponcomixed with Ea hexametnyiene
group which is cont.Mned with R4 or a group roptesented-s311.-N-
CH-51d- which is combined with R Examples bt. the compound in which
R73 is .a hydtocarbyi 



2  atbap:anm-lerheccmucundsreoresentKiby_onaula Jl--A.3) include
laN,Nadihydrocarbylaminoscetoenenene such as
4-(N,NedimetbyJaminlscctopgnona, 4-Namethyl-Neethylaminctophenome or
5 4-Nl,N-diethylaminoacetophenene; and a 4cycitc amincacetopnenone
compbu:Ld auth as 4'-(imidazoll-ley1)acetcphebone or:
4-pyracclylacetophenone, Amnd these compounds: a 4-cycJic
aminoacetophenone ctr,Tdund is preferable, and
4f-(trnidez01-1-y1)acerophenone is more 10 preferable, NO601
Exan:piss of the compound in. whicb R? is a substituted hydrocarbvi
group among the coppounds represented by Formnia (.1. A3 include
bis(dihydrocarbylamincalk71)ketene such as 15
1,7-bis(methyletnviamino)-4-heptanone or
bis(diphenylamdraa)-2-pgopanone;
:ocarbylaminebebzocheocne such as 4.---dinaethy1aminobenzophenene,
4-N,N-di-tabutylamifloben.zophenone or 20
4-N,MadMehenviaminobenzophenone;
bis(dihy(:rocarbylamino)benzophenone such. as
4,4'abis(dimethylamino)bengop1enone,
4,Vabiscriletbylamine)ben.zophenon or        4,4'-bis(dipheny
rdno)benzophenone, Among these au:pc:Ends, 25
4,47-bis(dlhydrocarbviamio)benzcbherldn is larferable, and
4,4?-his(diethylamino)bonzophenone is more preferablo, [ 0 06:1.]
The copounn represented by. Formula (T-A) is preferab a compound
represented ray Formula) (1 -AA E.  )1) wherein. R44 is an opt ions
]y substituted hydrocarbyl cpaospi or a hydracarbylene grb.up which
may. have a nitrogen. atom and/or an- oxygen atom whereis combined
:01 th R' ; y0'as an opt 1.0na.11.y 



hydrocar'oyl croup, or a hydrtcarbylehe group which i ma .h a v e a.
nitrogen at cm an d OtatTIOXy (.1f erl a tom where .Rs s o.omb e d
with R44; P.64 is a hydrocarbylene droup; A is an oxygehi atom C' r a
group represented nv N-; is a h7Srbc:arbY1 greuP or a Iry dimcgen
atom; arid EZ-14 is ahi otct.: lona y sunsiml.tanted .hydroparby I
group,, 15[0062.]        Description and e2amples of the optionally
suhstitsted hydrocarnya. orocp in Formulaare the same as those of. an
oca:bamaaily subs titute:.i hydracarb:!1oup..aiLib?, (, 20J:n Psrmula
(1-M), A is an. oxygen atom, or a group represetted  by- I: ch:oc:arb
I. aroup or a hydrogen           In. the group 2:E.:presented by -N
Rs -; where Rs "Mah yOtO rby.l. q  the nu.mber of carbon a ILCMO. of
R is p e r alb y f:'cto 8ce gro..) re Esugis e d- Rs s pre fer ab I y
a byd rp gen atom, 0065 :,Axnaula, A, is p-referebly an ozygen atga,
0 T. a. group represented by -NH-, and mere preferably a group
represented. by 0066] Narmula" examples of ;11--ce brydrocarbylen;:.
group 0 f ce) include an. al,kanedivi group, an alkenediyl group ar.:
drylene group, Xxamples cf. the alkane:dlyi. group incipcie a
polymathylene group such as a trlmethylene group, a t e t rMy 1 e
grcup, a pen temetnylene group or a nexamethylene 



cfr o 1/4d. a 2 " 2 ,C'"Ngra 1/4,x amp ichs ot ft: e
anUKene1/4gifinclude a. pens ane-2-am--J-1, i-dxyl group , Examples
of the aryiene group include. a 1,4 -phanyiene I rL E:01JMU I a C, I)
R74 is preferably a hyd 1/4Icrd p having I to 10 carbon atc)ms, more
preferably an alken y 1. group baying 2 to .5 ca.r.bon. atom.s"still
more pr eferablya vinyl group or an isopropenyi group, and
perticularly preferably a -vinyl group , 250 (a  Pj." -preferably a
hydrocartylcroup haying J. to 10 carbon. atoms, more preferably a
pelymethylene e.p haJti ne. tb 6carborl a -tom.s s I 1 Incubi: p3de f
ra h y a...xi ethylene group or a trim,ethyle.e group, and
particularly preferably a. 5 trimethylene group. [00691 in
Porm.u.ba., R44 is preferably a 'hydrocarbyi group baying to lb
cerbon atbms, or a hydroearbyd.e.e qr. DUI: having 3 tCho:: Kt) oh a
t cxm(bWn.i on is ocmbinext.r:13.54 o r a Ir*Obr dalene 10 group
having 3 to 10 carbon atoms which has a nitrogen atom. ora.n oxygen
atn-nn and whroch is collandied wi.bh R. more prefeubably alk'11
'01.1P having 1N. N.carbon at.bms or- an havi.ng 5 -53 10 oar:0On
atoms, or angroup haying 3t:carbon atoms which is combined. with Ra
grbup represented by- 15 -CH-N-Ch-CR- which ie ccmbined with rib 4 ,
a group repres.,:mted. by -CHeR-CF3b-Clb- which is. combihed with Rs'
" or a group represented. by- .(C:(1.2 ) 2 - c--) 2 - ptdir.'n is
somi..iined with still more pre ir e.rab iy an a: 1,:\/.1 group
ha.vind .to .0 carbon a tom.b. 0 IC a r1.ylene group ha-vincr 3 to 6
carbon atoms which ix 



combined with R54, a group repfebented by Odie-N-C-EGN- which is
cbdthined pf.tn. c3...5 4 or a oronp rero.cn,nented by which as
cumnined withand particularly PreablY a mettril grouN. an
et:b....I.:pc-cup:. or a. t e amegrc:up which is ().1.ned with R", a.
he.xamethylene group which is combined wath ]:.)." or .25a group
representecl :by -CH-N-C1-3.-C.H- WIl105 is 2:00 :111512)Rs"
fen:Ably a. hni.rocirh-cyl. havins.1 to 10 carbon. atoms, or a.
aydrocarbylene group having :3 to 1. carbon a toms wbcb isCC)Tabl
neCi Witt, P.4  :311 a hyttrocaraylene .rotro having 3 to 10 oarbon
tonts ',AM:1bl: has a .nitrogen atom. or an ozygen at OM and VI 111.
Ch s C.Caid5.1..M::td with R44: more preferably an a::1 IttOp having
to IQ carben al:0ms or an aryl grhup i:t=3.`1.1nOi 6 to 10 carbon. a
tog:a or an 3.1"kenedlyl. group ha.vinc: :3 to 10 carbon toms which
is combihpd with R"" a gronp represented by wh.ich is cnmbined with.
R4, a group tepresented by -C.11.,,,N-Ce1-..;:-CP:2- which. is
combined with R." or a gr-coop represent.,..fd by (C112 22-0- (C.H2
)2- whichcombined with still. more .;:yret erai-il aXIto6ca rb on a
te or a pr)lymethylen,J grout-) having 3 to 6 carbon atoms which is 4
15 COMb inedn4a grc,up repre3canted by- -CE-N-CE-Ch- which is
combined with h: or a orc.up represenred. by -0n-N-Cm2 whichommthined
with P.:1 .1 and Part:Lc:a:La y pre i3,=.? rably meth,"11 gr se :no
,ethyl grouipsOratetra ethYt n e group which is comb nsO
-; R:1 /1, a hexamatny.1;:mte grout) which is combined w1th R44 o.r.
20 a group .rnpresente3d bywhtich L5 combined with R-4      bzanTI.es
at the compoond in which 1-'1 is an oxygen atom among the compounds
represented by Formula CI -A4) include -dihydrocarbyiaminoethyl
acrylate such as 25 2 -N,N -dimethylamincethyl acrylate or 2 -N,N
-diethyiaminoethyl 



scrylate; 3-1S,N-dihydtocsrbylaminoerotn/1 acrviate such as 25-N.
N-di nurThvinmdtK)ropyl act ylat al; 2-N,N-dihydrccarbylamlnpethyl
methactylate such as 2-N,N-dimethylaminoethyl. methactylate or
N-dlethviaminoethyl methanrvlate; and SliCth
3-N,Nedimethylaminopropyl methAcrylatu, Among these compounds,
3-N,NedlhydrQcarbylaminoprpyi adnylate as preferable and
3-N,N-dimethylaminopropyiylate is more IU prefetable, [00721
Examples or the compourKi lt,ihUth A iSEtcrc:UL)iEpr5:-tefltec1. by
-NW`a cre is a hydindcarbyl utcup or a h7drogen ateta) among the
compounds represented, by Forula (1-AA) include, 15
N,Nedihvdrocatbylamlnoethy]such as N,N-dimathylnmlneethylan2ylamlde
or NpNediethylamlhoethylacryla:rnde; N,N-dihydtocarbylamlnoprAnvi
nnylamide such as N,Nedimethvisalihtprtpylacrylamlde or 20
N,Naddettylamanopropylaorylamide
N.,Nedihydrocatbylaminotutylsotylamide such as
Njledimethylaminonutylactylamide or N,N-dlethylsmlnobtylacrylamide;
N,K-dihydtocarbylamihoethylmethacrylamide such aa 25
N,Nadimethylaminoathylmethaerviaailde or  N,
N.-diethylaminoethylmethacrylamide4 N, N- dihv drocarbylamin opr
opylmetha cr ylamide such as N,N-dimethylami.nopropyimethacryiamide
or N,N-diethylaminopropyamethacrylamide; and 6 N,
N-dihydrosarbylaminobutylmethdorydamide such as
N,N-dimethviaminolcutylmethaoryiamlde cr.
N,N-diethylamincbutylmothacrylamide. Among these cc.:alp(nds, N, N
-dihyd r ocarb ylami hop rcdovla YS amide is Preferable:. and N,
N-dimethylaminopropylacryiamide is more pre f e rab 1 e         The
r; Ofixpund (1 ) is puosfeo:o.bly a comr,ouild. re.preserdle.d by
Formula rE-,[s..), and more preferably- a compound represented by
Formula (I-Ail) , 15Tide e.r.M.P.OU Od :::}:).1::53ented by
Formh.l.a. ( L---'4is a compound in whichacHare anV.L.Orf .1. N. C..
Carl-ROO r.r...rfl0 r R." 4 18 OZI'ber.11..<Yt: 0 .1: 0 :Cr'.
P-',1:neR.1.8OC: 



qn 6 carbon at odo.:polymethylene gropp having 1 to 6 :-..r)Con
atodis;is an. oxygen atomn or a orpop reprN-sented. by. -N11.-;N. Nan
al'oenyi groop baying 2 to g&r.h.c.c. ato.;;I:ah.ignxiglaend more
pret,::::a.bi.:.!co:mpounC which. 1:4 4 and. Rs 4 is a methyl group
or an et hvd drouc is an ethylenc group or a tr1roth.ylene 2roup;is 8
T:CR: repre8 ented bya.nrivinyl group C.: 1r 8.3.1N.N. group in
Forolo,  The compound Ij p(tticularly preterably
N,N-dlmethyiaminoettylactviamide, Nfri-diethylaminoethyla: 71amidef
N5N-dimetnylaminopropylackylamide or
,N.---dietnylaminoptopvlacrylamide, [00761        The compound fILI)
is a compound represented by thb above-mentioned Tormula 10        In
Formula. (II-A), k, I and m are each an integer of 1 LC) a).
Preferably, lc,. I and m ate each. an integet of 1 to 5, and more
prefetably an integer o12 to 4, [00781 - 15In Formula KII-A),Rz, R ,R
andare each independently a hydrocarbyloxy group or a. t-idrocarbwit.
least one group selected from among RI, R.' arc::
P.'a.A.-.1.,.:0Carby1.0Xy;Ciit:();ap 



a. tlyr..5.31T)Calrbill()Xy (-Jr 01.1p ; IIYiC at least. one
groin:,etect.edal::(LongItCE; P,s hydrocarbyTomy group, The numtrof
carbon. atom or each. ot Pr, ,E: ":1). from 1 to 5, and still more
preferably. 1 or 2,  [0U Exa.mpl.es of -the 1.21 yd.:::Cyl.oxy group
inclu.de a a.lko>y", group such as a methoxy Ci rouo an ete.oz'y,
group; a nepropozy group or a n-butoxy grohp; a lid an arydory group
such as a phanoxy group. Examp.les of the hvdrocarbyl grou.p
i.nclu.de an alkyl group SUCh a:13. a inethyl group, an (ethyl
grour:::: a n-propyl grou.p, an isopropyl. group or n-buryi grou.p;
an keny 1. group such ais a vinyl_ an ally1 group or an lsopropenyi
group; and an aryl group such. a a 3c73.:hen0J I group, .1. 0 The
nydrocarbyloxy grcu;preferably- an alkoxy group                S
carbon atoms e more preter<libly a.n a.liroxy grc-axp having 1 t.o 5
carbon athpms, and still more prshrerahly a. m:ietlargui group or an
ethoxy group, 15[00823          Preferably, at least two groups
selected. from among RI. R2 and 13-' are a hygrocarbyloxy group; at
tea st two groups selectod Irom among , and RI a.re a
hyd.rocarbyr.ox.y group; least two groups selected from among., R15
and RI 6 are a irrsearb".,:n,-. group, R'1:r:der2en,.3entiy a
nyc,carbyloxy CO5543  the same ar different_ 



Looa51 Examples of the compound (II) inaludn
1,..2"S-trls(3-ttimethoxysilyipropyi isoeyansrate, 1,3,5 -tris(5
-triethozys ylpropyi'. isooyanutate,
1,3,5-rnts(3-triproposysilylptapvi) iscoyansrate and isocyenu rate
The Compoundpreferably 3,trimethozysilvipropisocyanutare.
Thesmbstoftise(moslpr)nd (I) t..ahaddedtm)nah)y.oiroc.arbon solvent.
is preferably ,"01 mel or more, more preferably. 0.02 mol or more,
and stall more preferably 0,05 mol or more, per mol of the amount of
the otganaalkall metal comasnd. used In. the [K)l)hteriszatnb-in. or
PV)IIORIer. of the compo)sad (I) is preferably 0,1 iron] of less,
morepimMYerably 0.6 mol ar lessy and still more p...ser e r ab 1.y
0,2 Jto.J. Or less, per mol or the amount of the or,:janoalkalli
metal composnd used. in the polymerizetion of monomers. roo871 The
ameunt of the com.sount:) to 1) added ro a li./dt ocairlser, solvent:
is pretera ol.y 0, 0.1. mal rm(-2:e, more 1-.:refer9.rily 0,1 ma.1 or
mo)..)" and still more co:nfer.i:ady 0 .2 mo I at ms:e:ey per :IX:: I
of the amount of the organoalkali metal compound used an the noof
monomers, The ambunt. of the compound (II)  is pre .(3 r b1.0.9 moll.
or less, more prefer &di y 0,/)lo orle33;       still nior,..:3
p:oeraUiV05 310-1 or Less, per mol of the am.ount ef the erganoalkali
metal comt-.)oird used. in the polymerization. of monomers, [00381
The amount:: of the compound::: (I) anass amount::: which satiofy the
value X.3)., defined by the below-mentioned. Formula ")-eferably I or
mcrf:" more preferably 10 or more, anh still more DKC::er&oJ.v 20 Or
more, ,:haounts or the horai:nounds (I.) and () are amounts hi oh
satisfy the value XE, of prefinmaidly 50 0:C7 ite ; mons pre.ferably
4S oe less, anh still mere preferably 40 or less, where X
FI')Eormula. (I) denotes the fcr:ount of the compound 1:3( ) ( unit
mei ) to be added in. a h. ihroca Khan serho, X ( I 1.1 denot ei the
amount of the compound (It) (snit mion to be adned li-h/drocarban.
solvent, st),(2:)/ denorias rhe numbs:: of hydrocarryrox.)/ groups
contaIheb in. Formula(II-A), 



[ hoe        After addition of the compounds (I) and (T.I) in the
hydrocarbon :folv:Jeit., the componnhs (I) and (II) are .reactuEm1
with the ai kaJ.rmetai used polymer chain ehd.:)2_ The reaction
tefmme rat:ure ss usually from 2SCC to 1.00"(2, preferably)/ room
Sc) 90C, and more preferably from 50C to 80C- The reaction 23time is
risual.11.." from 60 second::: to 5 hours; ant preferably from  5
minutes to I. hPur.          preferred is a methoci in w'hich, first,
the compound (I) I s added. in, a hydrocarbon solvent and tne
compound (1) isa reacted with the alkali-metallized polymer chain
end, and then the conm)xmJnpi MII) is added in 1-l? and the compcn:d.
(II) iS reactedwithtlhsalical)m-Aetaillimipolymarchaim end. AD-Aetnoc
in. which 60 seconds to 5 hours after addition of the compound.
compound (II) is added in. the solvent is prwferable, 10!..00911
<j.:ourd Inv          In the method ef the present invention, the
alkali-metallized polymer chain end may be reacted with a cC' upling
agent thereby to perform. coupling of polymer chains ih until the
below -mentionedrielymercliainend M-actiYationofthe modified
conjugated dione -based polymer from initiation. of the
polymerization of monomers. Coupling is usually serried out by
addinoL in a hydrocarbon solvent containing a conjugated diena -based
polymer, a co-q agent represented by the 20 below-mentioned. Formula
(III): aama.,L -a vvilereanlo an alkyl grouP, an alkenyi group, a
cycloalkenyi group or an aryl. group; M is a silicon atom or a tin
atL ma a naThgen atom or a nyydro car by .i.oxy grouf,-.);Lc.:
az-).teg:mc N. 0 to 2.  [0092]          1:,:ample of the conplitm,
agent represented by the abgve-menticned Formsla (1:I.ri include
silicon tetrachloride, methyittdcnicrosilane, dimethyldichlorosilane,
tin. 



5. tetrachloride, methylthchlbrotin, dimethyldichlorotin,
tetramethoxysilane, methyltrimethozysilanm, dimethoxydimethylsilane,
methyltriethoxysilane, ethyltadtmethoxysilane,
dimethoxydiethylsilane, dietdoxydimethylailane, tetraethoxysilaney 10
ethy.-triethoxysilane, di.ethoxydlethylsilanm and the like. [5093-J
The ambghit Of the coupling zm."1.e.n.t to hte atthtleci is
preferably 0.03 mpl or ntore, atm: more pzstiferand,y 0.05 mol or
mb,te, per mol of the otganoalkall. metal compound to be used. the 15
poict,mterization, amount of th.tt! mout -2".4 a.gemt: pre fertnzly
0.4 Imai or less, and more orereraoivO,3 m01 or leSsg. par mol C) f
the orgahoalkadi metal compound to be gsed in the :at Ice [0094: 20
<Pblymer Chain End. Inactivation and Recovery of Modified Conludated
[Mena -Eased Polymer>.          in the method for producing. a
conjugated diens-based polymer of the present: invention, polymer
chain ends may. be inactivated by adding an alcohol suct.: as
methanol, isspropyi 25 alcohol ct 1 abutanQi in a hydrocarbon solvent
after ddin the  corapounds (I) and (ED in a hydrocarbon solvbnt
containing a
conjugeteddiale-basedpolymertoobtoin.am,odifliedccnjugated
diene-hasedbolymerandbefore recoveryofthebelow-mentioned modified
conjugated diene-based polymer, 5plh-)95) A known method can be used
as the method of recovering tie msolvent containing a modified c
nnugated diens -based polymer., and. examples thereof include a
method in which a. coagulating 10 agent is added in the solvent, a.
method in which steam i8 added. in the solvent, anti the like, r.rhe
recovered modified conjugated diene-based ooivmer may be dried bY a
jc:n WTI Or ye r S LiCtl as a band dryer or an eztrasion type dryer,
[0036] lb <Modified conoqar.ed Diene -Based Polymer>        The
modif1ed conjugated dienea-based polymer csn he obtained by the above
method, 1.0097i of the modified Cti erica:IS':13.eIPr.;;;C)r::: F an
C.: rn.C.,1::?:,:); ;?nhanoe 



KtainC":.:n oeoc,:e as.tvofabsiymer"Meoneyviscesity f f1 If: 0 0 0;
flap,V1,The '11C:C)8 it VUr- ed '!-1.(F> CCO 1Cd riCe. With  [00081
thef :Led con.] usa t ed ene -Se seCt p 0 I. yrSe ; the mmount of the
mono.men:' nn.it nedylyed ,trOM t:h e conjuga.ted diene co.mbound Is
prefeibly 50% by weight or mote, and. more preferably 55% e chit 0
more; teased CO 0Ji cvbt: of. ,t;h:e. enttre 'pol.ymer. The amount
cif the monomer n.nit ;dem:lye:1 LC OM the:1:01;1i" CT a l:16e 121,0
compcb,mni.led:ercerabiy''' byweic.ptorleso: andmorepreferably 85% by
w ight Of less, baed on 100% by weight of the: entire polymer,
1.010099j The moded conlugated dieno-based polymer proferbly .SIOO
037,e. :2 O.1:1 dece 0, fl (p ait O.0,fp 0 nd so, as to enhance the
tensile strength of a polymer, Eye pies of the atomatic vlhyl
componnh incindo the above -mentioned 15arorcatio:vinylc.evupounds.
Thoamountottnemordmfleinni.tderived from an aromatic vinyl. componnd
contained in the modified conjugated dienb -based polymer is
preferably 10% by weight or more, and more prefmeabdy 15% by weight.
or more based on 100% b'.(weioneoffjiecdrtlremnoiymed,
Itierdcf.m:toerunu'icefuteleconole:.d," the amount of the monomer
unit derivvedtrfim compocd;c1 is mreferably 50% Idy weight cm: less,
and moro cdmsterably 45% by we' ght or loss, based on 100% by weight.
of the entire polymer. 1.01001 The vinyl bond content in the
modified. corjugated  diene-based pc .ymer is prefer:ably 80 mol% or
leaa, and more preferably 70 xmdA or less, based on 100 mnick, of the
amount of mo:mil ted f rom "die cormPac.W. ede ccmipound contained 



in the modif.ted conjugated diens-based pc:Lyn:E.:Yr 50 as to enhance
tuel eCOriOnlyC).11Cier t10 arthanCeemrformance " the vinyl bond
content S p.o 1 rancy Ui mai% or mores more prem.,..t.rably 15 m01%.
or more, still more preferably. 20 molt sr more, and partionlarly
preferably 40 mol% on more, based. on 100 mol% of the amount: of.
MO'flOMer unit derived fram the conjddated diene 10 compound
contained in the modified conlugated diene -based polvmer. The vinyl
bpp content is determined. by infrared. spectnophotome.ticy from an
abso.r.pt.iLonaliouh, 9.10 cs.-(1 which is an absorption peel< of a
vinyl group. [01.01] 15 <Polymer Composition>          The MOd ified
c:crntqaneci di eh b a s exi p o 1 yme oou.a.rned by the method. of:
the present .11.11Vent: 103-1 can be used rained with other polymer
compepentuc and. additives and thp mixture can be used ae a polymer
composition.        Exemplee of the other polymer dbmponent ininde a
styrene -batadiene copolymer, a polyOutadiene, a
laut.adiersi-i:s-ppn2ene ,popplyine" n butyl nardex, a. n.adYJra
rad-Med., an ethylene-pnopylenp copolymer and. an. eth.yiene-octene
25 copolymer. One croons kinds or. these polymer companente atp
-S,n case of mixing the modified conjugated diene -b-D.S8d
poligimn-,n.al1t.notberp(XL'imerccimactiento.,
t.heamountofttLemodified conjugated diene -based polymer. to be
mi.xed is preferably 'n% by weight br more, and more preferably 20%
by weignt or more, based on 100% hy weight. or the total. or
tnemtbified corjugate.d
diene-tasetipnlymet-andotPert,x)Ilymercomponentnspiastxietlimarice
fuel economy, 10N1041         Examblen of the addative incinde a.
vJtisn=naizing agent, a vulcanization accblerator,yulcanizatibn
activator, an organic perozide, a p,..E,.infproLlg agent, a. filler,
a silape coopl ng sumxot" an ext elidebrace:xi:Ia1.d, at: ant
tn.-xi:dant 15 a lubricant. anh the like, 5          It. to preferred
to produce a vuicanizable polymer by. kneading a modified cbnjugated.
djene -based. polymer. with. a vnicaulzing agent Ezampies of the
vulcanizing agent include 20 sulfur, Examples of the sulfur include
powdered snifnr, precipl:aLed sui.tur, coiloidsil salt ursp.' tin 



dispersible guitur and the like. The amount, bt the vulcanizing agent
to be kneaded with the .c..-,blfa.ed conjugated diene-beoed polymer
is preferably from 0,1 part. by weignt to 1.5 barts by 25 weight ,
more preferably from. 0,3 part by weight to 10 parts  by weiaht, and
still. more preferably froo 0,5 part by weight tC' 5 parts by.
weight, based bb 100 patts weiabt of the total
amoinitofthomoflified.coni;ugsteddienc-bade.olschyimeranclother
polymer cbmpobont- [01061          Examples of the voicandzation
accelerator include a thiazole -based. vuldbnization. accelerator
such as 2 -mercaptobenzothiazole or dibenzothiadisulfide; a thiuram
-based vulcanization accelerator su.c. as. 10 retrumethylmbhosuifide
bt tetramethylThieram disuif idet a sultenamiciewbaseci vulcanization
accelferater sofis as N-cycloh < -2 -benzothiazolesulfenatuldo, N
wtert -butyl -bentzothiazolesulfehamid.e, N -oxyetnyiene -2
wbensothdazelessifehamioe or 15 N,N -diiscpropyi -2
-benzothiazoleanifehamido; and a. auahidlno -based. vulcanization
accelerator soch as dipn yiguanidine, diohthotolylauahidine or
orthotolvibic.uanidine, The amount. of the vulcanization accelerator
to be bneaded with the modified conjugated 20 dlenewhased. polymer is
preferably from 0,1 part by weight to 5 parts by .sand more
preterahly from 0.2 part by weight to d p.art c by-.0it" badnad on
1.00 pa tt s by weight ()ftxilymer CO mponent. F0107,, icE.:ample:::
of the suinnabi eat ion activator ihclode. stearic  acid, zinc oxide
and the like. Examples of tne orpfa.nic peroxide include dacha:\
perazide, da.-tertebutyi peroxide and the like, [010a] 



Examples at the reinforanz-v; scent Inci.gd:, a silica-Based
rednforcing agent and carbon black, [0109;        Examples of the
silica-based reinforcing agent. include dry silica Csilicic
anhydride), wet silica (hydrated silicic acid). silica; precipitated
silica, calcium silicatle id and aluminum silicate , One or more
kinds: of these silica-based. reinforcing agents can Cu? used. BET
specific surface area pf the silica-based reinforpj -c agent is
preferably from 50 mz/g  , to 250 m-/g The BET spc ific surface area
is measured in accordasce with. ASTB1 D1993-03, It is. possible to
ose 15 caiffnorcia ;pc! ELI. aftn e pre diRni s manuf act urea
DePRissf: AGeno do r the trade of ULTRAS-ft VN3 -0, commercially:
available products anumJtactilf:ed by: Tcsoh. Silica Carl::x::raflon
under: the trade names of )11fI)B. Ar), ER ana RS -150, and
cBwaraerci..ELLly availatilepKmRicts manufactured by: Rhoaia under
the tradb names of Zeosil 111.5MT 20arn1 11k5MP, i."-xacri..."-Les..;
of the carbon :0; abk Inc" ade channel carbon black such as FPO, NPO
or CC; furnace carben black such as: SAF, ISAF, HAP, MAE,- BEfh SRE,
GPF,:SOF or SCE; thermal saracon 25 la:lack such as ))): or MT;
acetylene carbon black.; and graphite,  Ono or more kinds of these
carbon. blacks can. be        Ni.t. roger: adsorption speck:hip
aunt:ace area (N2 SA) or carbon black ir(:: preferably f rom 5IM2 /g
to 200 ".12 / , and d.i.butya. phthalate  5 (DEP) absorption. of
carbon black is preferably from 5 m1/100 g to 300 m1/100 g, The
nitrogen. adsorption specific surface arca is measured in
am:cordon-Ice with ASTI.: D4.62.0-9CL and the 061? absorpt ion is
measured in accordance with. ASTM D2414-93, It is possible to use,
commarci/a 1.1y available prc.thicts laanufaconnfled 10 by Mitsubishi
Chemdcal Corporation under the trade name of DTAErs,..K.K N3:39,
comme rc ially a va at .te products manufactured b-yr TOKIki CARBON
CO., LTD. under the trade names of SEAST 6, SEAST OHM and SEAST
K}Land coMMercially available .prorhets manufactured by Degusoa AG:
under the trade names of Cl< 3 and 15Special (Slack 4A, [ 0112 I:
It. is pref.Orred to produce a vulconicable polymor Pv knemrainr( a
reinforcia.3 agent in the amount of 10 to IOC parts      wei,:iiht
be,;(,..ec; on 100 pa r t s by c:eito.-JOt ci a mc r :Led.
Co-jug:a:mm:1 diene-based polyeder" together with the modified
conjugated diene-baoed. ant( vuirrani2ing agent: amouht ti").':.:
.D1:1;',1:70req agent. iS2() 3":).3.X1-1:St\,;,':".qhtl.IPO:Ce; 



and still more preferabl.y 30 parto ty weight or more, based on 100
p.;.r.ts Lv Wc.:11;:hr. oia 31i0CLI..1fl11.1il 25 so as to enhance
abrasion resiotance and strength. In order  to enhance reinforcement,
the amothlt of the reinforci J agent is more, preferably 120 parts by
weight. or less, and still. morn preferably LOU parts by weight or
less, based on 100 parts by weight of: a modified conjugated.
diene-based polymer.. fn. order to enhance fuel ecsisigsy, a
silica-based rei%E:brr%-"; ags:git. Is pristeranlyissed as the
nix:in:forcing agent,. The amo-tnit of the silica-base& reinforcing
agergs is p.lbferably 50% fy weight or :mote, and more rille LC
1111by weiqh %mono ." 10 basnd. on. 100% by weight of the total
amount of the reinforcing agent to be mixed. LOIlAj              case
of kneading a si"lica-based reinfornibg agent and carbon biack,
too-erfte.r with a moditted. cgiinctibated diennobased 15 po]vwer and
a viEitianiicThq aq::,.nt so as to prbdubc a. walcanizable polymer, a
pbigint ratio of the amount of the silica-based reinfor,ii agent to
that of the. carbon black egsiount of                      of carbon
is preferably 'fimom. to 5oz..1 , The weight ratio is more preferably
from. 5i1 to 201 so as to enhance fuel nconomy and to enhance
reinforcement, GI r.heji.TH.H.Lrjs calcism cafbonatb, taio,
aluminclay, aluminum hydroxide, mica aud the Examples of the silane
coupling agent inclotie  vinvittdethoxysilane,
vinyitris(1.1b-methozyethbxy)silane,    (3,4-epoxycyclohexyl eth.ylb
rimethoxysi lane y-glybidoxypropyltfimethoxysilane, 5
y-methacrylbxypropyltrimethoxysilane,
N-(-aminoethvi-y-aminppropyitrimpthoxybilane,
N-0-aminoethyliey-am.inbpropylmefiiLrbetboxysilane,
N-phenyl-y-aminepropyitbimpthoxybilane,
yechioropropyitrimpthoxysilane, .10y-Illef aptopt3: 142That: 



y-aminopropyltriethox',ahe bi a (3- (triefliox.ystYrn prepyl)
disulfide, bi5 (3- (triethbxysilyi)propy1) tetrasulfide,
y-ttimethoxyba ,ipropyldimebbylthiocao'ham.v1 tetrashifide,
y-trimethoxyabrvlben o thi a z t et raand the Li , rine 0 r manec).1:
these siiane coup:Ling agent::-.. are used. IS poseibie Et. u 3,4 o
01333I;41: CH:311y avallabiHii product..:-Ramit;_icturc.i.id by.
Debussa AG. under the trade names of Si69 and 3175. 1.0117:
.agent.wit.b 20a MO dif ed. bm.mrluo5eted Oip:ee-b.Ebe'ihd ppu.a vuTh
a ni ring a cNrat areini arcingthe arac..unt:tn,=.-:lane agE,").1-..
lc. preferably from 1 pi:: rt by weight t.o L0. by 1,...,eicchr, more
preferably from 2 parts by dght to 15 parts by weight, and sti1.1
more preferably from. 5 marts by weight. to 10 parts. 25 by. weight.
per 100 parts by weight of thp silica reinforcin  .3 gent.
Examples ct the extencier oil include an, arc:mat:Lc minera.1
(viscosit gra.vity cx-A-istant ;:v" G,)0.900 naphthene-baSed.
mi.neralG. C. of 0.850 to 0.099) , a raf in.-based. minera 2.,G.. C.
of 0,790 th840) and the Thearomatic content of the extender 0.11 is
preferahl.y       than 3% by vleight , and 7tore e?..rablV leSS
th,ttm ft,/ c..,reight The poi_ \.:?cyclic aromatic content ds
Me:EISLit:ed. in a.cctorcizance with  r? 346/92 of Institute of:
Petro.le.um. rine content of an aromatic compound (OP.) of the
extender oil is preferably' 20% by weight or more, One or mon-t-,
kinds of these extender oils are used, Examples of ti-le Kneader to
be:tor the produotion 15a :vt..ficandzable pcdynter 5_1-"-...Lude a
roll kneader; a ban ury mixer and the        .Red'anlized
kr:ea:tin:1; obnditlons in case of Z.neadlhq usin .kneader, the
Ko,din,d temperature is utsaally from and 7n..-eferably from a O:3
tocase cf: tzzteading additives 



tether than a vulcanizing agent: and a vulcanization accekerator.
the case kneada.nd vulcanlzong agent ano vhicanization accelerator,
the kneading temperature _Ls usually .3.(13:rH.. or lower,
a3'rti:etcn:aby from ICOOM. tempera th re to :it 0 01. h to knead Ind
trite 25tntho,arly noom .3 0 3 ec:nt 0 3 0 raj r] eSs 3 rid. eiCe rab
1 manutb to 30 minhres, Zedp,-2.ChlT!e.obt. Ec',J1Ei,d by heat irzc a
''.2u.i"car, zabie polymer. Examples of the method of heating a
valcanizable polymer include a press vulcanization method, The
vulcanization temperature is usaally from 12(1cI to 200eC, and
preferably from 140'C to 120fled 10122; ThC.= Via "Can;DOt: he. Pre:3
E(1).i: li..0.Ver!..t: 1.0 r).saperior in fuel economy and. is
suitably used in 3. tire, hxamp 1. E:.:5                 Envsical
properties were evaluated by t 11E, fuliJx,i1J, lSprocedur:"s. [0124]
I. Mooney viscosity (MLitii Mooney viscosity.olyer was mbasured at
1OY0 in accordance with JIS 1<6-i00 (1994), 2 (i 2. Virrv.1 bond.
content (unit.; moil)          Vinyl bond cont.ent 01 a pol.yrier was
determined by infrared SpeCtrOPbOtoFleOtY crom an aosc:ru.tioni:nt
1'1 S t \,/ at ab (5 t 910 mil, which is the absorption peak of a
vinyl group,  3A.lt-irdm;sat-.. of :mszno.smu( unitmderivecLf from
\eni tin it by 'weight) Content of a monomer. unit derived from
stytene was determined from a refractive .i.n.de.x 1.n accordance
with JIS .K6383 4, Fuel economy 



A. strip-shaped. specimen measuring. 4 mm in. mith, 10 =I in length
and 1-2 mdi in th.:icknese was p..:)nched cut from a sheet formed.
of. a vulcanized polyzum.s" an& then subjected to a test.. 10Loss
taryar a tshz by a visccelasticitv analyzer (manufactured by Ueshima
Seisakushp C OMp a D. y Ltd_ ) under the conditions of strain cf SILO
frequehty of 10 flz, The smeller the value, the more fuel economy is
superior, 11.5n1231 5, Grip .performance          A srri -shaped
specimen measurlzu, 4 mm in width, 40 mm in length and 1,2 tam in
thickness was: ponchpd out from a sheet formed of a vulcanized
p.olymer, and then subjected to a test, 20Loss frau:gent at a
tem::,:iatiare,,tane (SeC)) was P.I.eaSO.10, by a viscoelasticity
analyoet (manufactured by Ueshima Seisakusho Cbmany Ltd.) under. the
conditions of strain of I.% and. frequency of 10 him., The larger the
value, the more grip performance is superior, 25F.,0129:  Erample 1
A pOlcyrinert.,,ation reactor nhxie of st.aWdless std))el (haiving an
inner vcdime of 30 liter) equipped with a stirrer was washed and
d,r3..e.d., and thEn the atmosphere in the react= )"faS replidied. 5
by dry nitrogen- Next, 15,3 kg of industtial. hexane (haviriq
adenSitYa 0 "tc.q840 cf of ,3-butadi e rit e, 360 gc,f styrene, 9,1.
ml of retrahydrpflfi= and 1,4 ml of efiny,lEme glycol di ether were
charged in the polymerization reactor. Next, an n-nexahe solution.
(n-butyllithium content: 15,0 mrbl) of 10 n-butyllithium was charged
in. the p" .ymerization reactor and the pblymerization reaction was
initiated- While continuouslypplying 1,3 wbutadiene and. styrene in.
the polymerization reactor at a stirring speed of 130 rpm, and a
temperature in the polymerization reactor of 65C, lm, 3-butadiene
an-id styrene were c:opc.'j.vtr.erazeci for 3 ho hr s , 155 amount of
1, 3-butacti.ene supplied was .1."260 (1 and the amount ot. styrene
supplied washQ. r!i.a,...tor,.10 M0.1. per med.
tfrilmi) of N,N-Oimethviaminopropyla,:rylamiee was charged, and
components the polymerixatin reactor were stirreo. or J6 minutes,
Next, 6,5 mmol (0,41 ;H,D1 per mol of nehfc 1.11.thlupi) 



1,3,5-tr1s(3-trimethoxysi1ylpropyi) isoovanurate was charged in the
polymerization reactor, and components in the pbaymerization reactor
were stirred for 15 minutes - [013          In the polymerization
reacttr, 20 mi of a hexane solution containing 4.0 ml of methanol was
charged., and components in the polymerization reactor. were stirred
for 5 minutes. The stirred material in the polymerization reactor was
drawn, followed by the addition of 12,0 ( of 102-tert-dity1-6-
(.3-tert-buty1.62-hydroxv-5-meishvInenz 1)-4-me thylphenyl ac ryl at
e (manuf a etur e ciley(The.m.i cal Company, Limited under the trade
name of SUMILISF,R GM) and 6,of pertaerythrltvitetrakis
(3-lawievithiopropionatel ppuiu t a cndired by. Sumiumno Chris a C
orrY,:e Tr! e LI_mi_ted under tne 15 ti r a de name o f SUM IZER
TP-5) ti tne st rred mat aria iuicbtain :lice, The mirture was left
to stand at room temperature f or 16 hours inciLrLe solvent was
vaporized to obtain 1tPo.LnULr.                  t ne obta.humlynre::
Wi tLciTO!: dricul uunder preeesre at 5YC for 5 hours. The evalwatios
reeslts of the polymer are shown. in Table 1. A V:::;.1.0Hin 1 5;
able-\ N\ 100 ght tneCi. pelym78,4 Parten, 1.qht:till ea
(marsmThsrtsP.ed by Deysesa. h0 under the trade name of 01.,TY.,ASIT.
parts by ,33eilane bospling agent  Una nufurEhi by Degussa. At11
under the trade name of S1x6 9 ) 6.4 parts by weight cf carbon black
(manufactured. by Mitaubishi Chemical. Corporation under. the trade
name of DI2E4,..CK N3119), parts by- weight of an extender oil.
(mab).:fliahcced by Japan 



S Energy C. potation under 'the trade name of JOMO TilkOCIESS NC-
:L40 )   b part.e 1,..xe.L.ght of an ant lo.Ki.d.a.r.it
taninuThothted by Sumitomo ,1:14emica1 Company, Lintted ,...nder the
tra dr::: name of .11,.NT'1.C.;:ff.11,1. SC) , 2 paxts by weeht. of
steario acid, 2 darts by wmight of zinc oxide, i part by weight of a
vulcanization accelerator 10tmanufact.inhdSumi.tomc Chemdcbl.
Cocapan;y.,ufkar thm trade name. of SOXINCT, CZ), 1 partwe:Lg.:it of.
a vulcanization a.coble rat or ftx.inuftacW-..x11-M-.))! Sum tca 1
Gc.xfparx*, limited uner the trade name of SOXINOT. D) , 1,5 parts
by.1 -1,1- of a we (mfb-tufactc.red by SUCHH INK() CHE114.1C1Z.L.
INM-151441.AL co, 5. Ltd, 15 under thm t):ade name of SMNNOC N) and
1.4 parts by weapht of suj.fur, 1..leing a idbpplacto mjd.11. the
obtained. yuicanizable c.K.)iymer was: formed into a sheet. by a 6
inch roll and the.: sheet was vuicanixed by heating t 166e frit 45
minutes to obtain a sheet made of 150 mm in width, 150 xm in dMpth
and 1.2 Tn in. thicknmes of thm vulcanized polymer.. The evaluation
results   phys l.cal properties at th,:: Sheet:YU:Vie 0f the mil can
sedu)oi ymer are shown. in Table 1, [01351 Comparative Er-:ample 1.
In. the. same manner as in E1:..4ampie I. except that
N,N-dimethy1aminopt0pylaorylamide was not charged in the
polymerization npmstor" the operation was carried out. The evaluation
results of the obtained polymer and physical ptoperties ob the sheet
..made11110 v hie:3.rd zed polymer a re e:-.:0Whz 5. in Table I,
[0136) . Comparative Exampl@ 2 In the same manher as in Example I,
except that tris(3-trimethoxysi ' .t.'"'*tji ' Isocyanurate was not
10 charged in. the polymerizatibh xesctor" Lhs operation was carried
cot. Thartevaluationresultsoftheobtainecipolymetandphysical. propert
e.s of theehe.;:jf made of. the vu 10,3 zed pol \.7mer, are skiewo
in. Table I. 



1101 15 Comparative Example 3 SaMe manner as in Exampleexcep that the
amonnt of N,N-dimethylaminopfopylaorviamide to be charged in the
polymerization reactor was changed to 15,8 mmal (1.o mol per
molofn-butyllithium)andl, 5 atrisCS atrimethozysilylpropyl) 20
isocyanurhte was not charged, the operation was catried out. The
evaluation results of the obtained polymer and physical. prbpecries
or the She e Med::: 0 t he vulcanized polymer are $.3 heWri in Table
1. :.o1331 25 Example 2            polymerization reactor raade of
stainbmss steel (having an :inner volume of 30 Liter) equipped With a
stirrer was ......rshed a.nd dried, and then the atmosphere in t,-"he
reactor was replaced Phitrogeh. Next, 16of industrial hexane (having.
a density 5. of 680960 g of i.3-butadiene. 9.1 mi. of tetrahydrofuran
3.Tid. ITELL of etb.ylene glyc,ether were chargedthe :Polymer
12'.ation reactor, Next , an n.--).....exane solution cnsbutycontent)
13.3 mmol) of fl-butyllitnium was charged in the polymerization
reactor and the polymerization 16 reaction wea initiated.
While continuously supplying 1,3-Putadiene in the polymerization.
reactor at a etirring aoeed of 100 rp.n, and a temperature in the
polymerization reactor of 70'C, tbe
1,9-Putadiene wart zancled out for 3 hours. The amount of
1,3-butadiene supplied wasi.. 440 g,              the imerization
reactor, 1, 3 mraol ;0,10 rack per raol pf h-Mautyliithium1 of
N,N-dimethylaminopropylac,vlamide was chared, and components in the
polymerization reactor were stirrer:: for 15 minutes... 2CNazt, 5.3
mmbi (0,40 mol per. mol. of n-butyllithism) of 1,3,6-triz
(3-trimethoxys1l_ylpisocynurate WOS charged 



in the polymerization reactor, and components in the polymerization
reactor were stirred for 15 minutes. 101.391  cbntain).",ng 4.0 mi of
methangl was charged, and comyments in the pblymerization reactor
W8r8 etirzed for. 5 mThutes. The stdrrbd mater1a1 in the
polymerization reactor was drawn; followed by- the addition of 12,0 q
of 2 -tert-butyl-6-(3-tebtebuty1-2-hydrbxy-5-methylbenzy1)-4-me
thylb2henylacrylate (marorr:acturibyatali-dtemoch,iilaicilcomparw,
Limited. under the tradb name of SUMLLIZE GM) and ,0 g
pentaerythrityitetrakis(3-laurvithiop ooionate) (n)anuf act ured by
Sumit ome Chemical. C)m6pany, Idm.A.ted wider he ID trooe name DI:
:::CT1ILT.Z.ER 137--ID) tc:. the 8 1:: 1 reo material to obtain a
..)):).A.),:urb. The mixture C: .Let: to stand at. room temperature
for 1.5 hbut;)) "and t.he solvent was vaporlz.,O,to csbtait)
pol.y.):c.er Tn4srearrer ;:hu. obtained) poi.:tmer was fn.rt.nsi:
clEdeO. under .redncect preesbre at 55('O. fbr 6 hours, The
evaluation rebults bf the 15 polymer are shewn in Table 1, [u140]
A vuicanizable polymex,las obtainsd by kneading 100):"art):.) bywei
ght o t 1Na e obtainedpoi ymer 7 8 , 4 ;parts n'ifl,))e nt et aiiic a
(manufactured by Dsqussa AG under the trade name of ULTIE)1AST1:
20VN3-CO, 6,4 parts by weigh') of a ailane OctIpi/lig agent
(imuiufactuzed by )9egmsa AC under the trade name of S169), 6,4
part):: by weiqht at carbon black (manufactured. by. Mitsubishi
Chemical Corporation under the trado namb of DIABLACY N339), 47,6
parts by weight of an exterd4?r oil Cmdzobbactured by Japan
1)))nercri(NarT)crratabauojerlietradena.m)aot 1071() PROCESS))10
-140),  Chemical Company. Limited under the trade name of
piN'Thi:GENE: 2 arts by weight of stearic acid, 2 parts by weight of
zinc oxide, 1. part by weight of a. vulcanization accelerator 5
(manufactured by. Sumitomo Chemical Company. Limited under the trade
name of SOXINCL on , part by weight of. a volcanization a cce le
rater ftwidni ur e b-yC3umitomo ca 1 Company ited under the trade
name of SOXINCi.j., D), 1.5 'parts by weight of a wax (PaarIU a C r
ad by cDhCi-U. cHavrIcAL, :L;(4-Dusm.RiAL co, LTD, 10 under the trade
name of SUNNOC N) and 1 : parts by weight of sulfur, using. a.
laboplasto mill. The obtained vuicanim!.able polymer was tofmod into
a sheet by 6 inch roll and the sheet was muicenized by heetihg at.
160C. rbr 45 minutes to obtein a. sheet made of 150 mm in width. ,
150 mm in depth and 1.2 mm. thickness of the vulcanized polymar. The
evaluation results a fi:ftlys. c_mi .pr op er ties CI: the sheet made
(1)f hi can* zed rmil7rce r are shown in Table  11;     
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That is claimed        1. A method for producing a moditied
conjugated diebe-based polymer, wherein the method. comprises: a t st
t ep 0rin.C1 <3. Conl cc:Jai:ed."' based po yraer bY P -I- Z trig
raGnOille r Grapy int:::1.1 cl a t e ci diary:: compound Ira
hydrocarbon solvent us1nq an orgencalaii metal compound and a se con
d s t.Eip t adding) a compound having a carbonyl 10 group and a
substituted amino group and (II) a compound
representeddy.Hormula.:(1: hyd.110C.E1 rbOri SOLVEin: Cant a th.e
coniugated. diene-based polymer: Ft" rt \\(CH2), ,\ - Sr ti..? ,..
.---N 



.1." AO k ,..s.-im..., \ i \ \ h----------N0. is \i.s. n (CH-'$i R'
\\..) R ky 1 and c are eeob in integerto 3: gno RI() are sach
indpendently yOf 0 f:aboxyot oa0 of a foidf f0/1 g opt0.os.:: t our.)
scat a.: of :f:af;on gJam::ny 0005:: - .10oa t.e qr&up si.,.:lec'Eed
from amonc R. R:Y1 and R'nis hvdrcoarbvioxyah:O.Ieaat01.T,
2. The method according to claim 1, wherein the compound  (1) is a
compound represented by Formula ft4 N 



N ( R6C-R7 R3t" 0 (1-A)  wherein. R4 is an optionally substituted
hydrocarbyl group, a trydrocar:.'\./Iene grous 'ethich may have a
nitrogen and/or an oxygen atcm where R4 is combined with RH or a
divalent group where R.isc:ombnec13(nan optiona 1.)i
substit.steCCrnicfrocarThyl. 10 group or a h yd.r.:ocarbylenE: qroup
'...thich may have a nitrogen and/cr. an ex:fuer' atam where F."' is
combined with R4; t) 7 a an optionally substituted hydrocarb7.1
group, a hydroqpn atom or a divalent (Thrbuc where .1-17 is combined.
with P.43( and a" is a divalent droop; p is 0 or 1..        3, The
method according to claim I or 2, wherein in the second step, the
compound. (I) is added to the solvent and then thC' compound added to
the solvent. 204, The method according Co any. one of claims 1 to 3,
where n the amount of the colm:ound (J.) to be added to the solvent
per .mol uf the organcalkail metal coa:ponnd to be used is from
(1,01. to O.ang the amount of the compound (II) te be added  to the
solvent per moi of the organoalkali metal compound to be used is from
0,01 to 0,9 moi. A method for producing a vulcanize:die polymer, the
d method comprising kneadinb a modified conjugated diene -based
polymer produce. by the method. according to any one of claims I to 4
and a vulcanizing abent in. an amount of from 0.1 to 15 partsbywed
100:-)zn7tsb,..fweight(nftheRK>ctLfiedconjugated. diee -based
polymer.        6. 7:1.r.:e ratidoeta<-...onlidid to claims. wnern in
a re linfor agent in an amount of from 10 to 150 parts by weight per
100   rt s b \ e CTI:t of the:fled corn.;1/4 ak:ede nen- b e d pc:
V.WL e r is kneaded together with the modified cortlucatecI
diene-nesed. 15 polymer and the vulcaniziagent.
A1eth.cKliThr.producinga7flalcdnizedlmni_raier" thembthod comprls ing
he ag a VU I Ca niZabie ..::)017?1111 e r p ro ced 1.3 t. e 1/4.C'' 



abcording to claim 5 




