
PROCESS FOR PRODUCING MODIFIED CONJUGATED DIENE-BASED POLYMER,
MODIFIED CONJUGATED DIENE-BASED POLYMER AND POLYMER COMPOSITION
Background of the Invention 1. Field of the Invention       The
present invention is filed claiming the priority of Japanese Patent
Application No. 2011;078767 filed on March 21, 2011 under the Paris
Convention,, the entire content of which is incorporated herein, by
reference. 10The present invention relates to a process for producing
a modified conjugated diene-based polymer, a modified conjugated
diene-based polymer, and a polymer composition, 2, Description of
Related Art       In recent years, with an increase of interest in
the enviromn.ental problems, fuel cost saving has been. strongly
required on. automobiles; and a rubber composition used in tires Dim
automobiles is also required to be excellent in the fuel cost saving
effect. .As th.e rubber composition. for tires for use in
automobiles, a rubber composition containing a conjugated. 20
diene-based polymer such as polybutadiene or a styrene-butadiene
copolymer, and. a reinforcing agent has been used. Use of a silica.
reinforcing agent in. place of carbon. black, which has previously
been used as a reinforcing agent, has been studied in order to
improve performance as a rubber composition for tires.       Since
the silica reinforcin.g agent has lower affinity with the conjugated
diene-bascsd polymer as compared with carbon black, it is necessary
to enhance affinity between the silica reinforcing agent and the
conjugated diene-hased, polymer in order to enhance the fuel. cost
saving effect. In order to enhance affinity between the silica
reinforcing agent and 30the conjugated diene-based polymer, for
example, JP-.A.-10-7702 proposes a  method of polymerizing, isoprene
and butadiene as monomer components using n-hutyllithium, reacting
the resulting polymer with n-butyllithium to perform metallization,
and thereafter, reacting the resultant with 



chloropropyltriethoxysilane to obtain a modified conjugated
diene/based 5 polymer, Summary of the Invention       However, a
rubber composition containing the modified conjugated diene-based
polymer produced by the above-mentioned process is not 10sufficiently
satisfactory in the fuel cost saying effect.       Under such a
circumstance, an object to be achieved by the present invention is to
provide a process for producing a modified conjugated diene-based
polymer suitable f or preparing a polymer composition excellent in
the fuel cost saving effect.       The present invention relates to a
process for producing a modified conjugated diene-based polymer,
comprising reacting a conjugated diene-based polymer haying a monomer
unit based on a conjugated client; compound and a monomer unit based
on a compound represented by the following formula (1) with an
organometallic compound, and reacting the 20 resulting reaction.
product with a hydrocarbyloxysilane compound: R i,6ni ,iZ.:18R'' ,
>., f1/4t E) 19  i  , t'-(., : ':: ,',T?' 



:Z.f.,'.r.S.. (I)  whereinR12, RI RlA and E.115 each represent a
hydrogen atom or an alkyl 25 group, at least one of R.11, R.14 ;cod
RI 5 ScES an alkyl group, R.IG, and Tha each represent, a hydrogen.
atom OT a hydrocarhyl group, li,19 represents a bydrocarbylene group,
and It represents 0 or  A second aspect of the present invention,
relates to a modified conjugated diene-based polymer produced by the
above-mentioned process.       A third aspect of the present
invention relates to a polymer composition containing the
above-mentioned modified conjugated diene-ba.sed polymer and a
reinforcing agent, wherein the content of the reinforcing agent is 10
parts by weight to 150 parts by weight per the content of 100 parts
by weight of e modified conjugated diene-based polymer.
According to the present invention, a modified conjugated dienebased
polymer suitable for preparing a polymer composition excellent 10 in
the fuel cost saving effect can be provided. Detailed Description of
the Invention       In CI present specification, a hydrocarbyl group
represents a monovalent group obtained by removing one hydrogen atom
from a 15 hydrocarbon. A hydrociirhylene group represents a divalent
group obtained by removing two hydrogen atoms from a hydrocarbon.. A.
hydrocarbyloxy group represents a monovalent group having a structure
in. which a hydrogen atom of a hydroxy group is substituted with a
hydrocarbyl group. A substituted amino group represents a group
having a structure in which at 



20 least one hydrogen atom of an amino group is substituted with a
monovalent atom or a monovalent group other than a hydrogen atom, or
a group having a structure in which two hydrogen atoms of an amain.
E-,..--roup are substituted with a divalent group. A hydrocarbyl
group having a substituent (hereinafter, sometimes referred to as a
substituted hydrocarbyl group) represents a. monovalent group having
a structure in which at least one hydrogen atom of a hydrocarbyl
group is substituted with a substitue,nt, hydrocarbylene group having
a heteroatom (hereinafter, sometimes referred to as a
heteroatom-containin.g hydrocarbylene group) represents a. divalent
group having a structure in which a carbon atom. other than a carbon
atom from .which a hydrogen atom has been removed, andlor a hydrogen
atom, of a  hydrocarbylene group is substituted with a group having a
heteroatom (an atom other than a carbon atom and a hydrogen atom). A
laydrocarbyloxysilane compound represents a compound having a
structure in which at least one hydrocarbyloxy group is bound to a
silicon atom. [Process for producing modified conjugated diene-based
polymer]        A process for producin.g a modified conjugated
diene-based polymer of the present invention is a process for
producing a modified conjugated diene-based polymer, comprising
reacting a conjugated diene-based polymer haying a monomer unit based
on a conjugated diene compound and a 7.0 monomer unit based on a
compound represented. by the following formula (1) with an
organometallic compound, and reacting the resulting reaction product
with a hydrocarbyloxysilane compound:    R.3-1each represent a
groueatieast one of 33."iland 1115 is an 1liboqrH rep.resent a
hydrogen atom or a hydroca.th ne group, and k represents U or 20
<Conjugated dien.e-based polvmen> 0aria     Ry, and represents a.  



rijugatedciienecc e isoprene, 1,3 13 ntadiene, 2 One Cr more kin.d.s
or 1,l)eifl are -used. Prc isoprene. capound tacin.de
3.,33-butad.ren.e, and 1.,3-11ega.diene. 1,3-butadiene or
forrama en atom or an a' is an alkyl group.  The number of carbon
atoms of an alkyl group of12, R=3, R14 and Ri5-ireferably 1 to 8,
more preferably 1 to 5, further preferably 1 to 2, particularly
preferably 1,       Examples of the alkyl group of Ri-, R.12, RH, RU
and R15 include a methyl group, an ethyl group, a propyl group, an
isopropyl group, a butyl group, an isobutyl group, a. sec-butyl
group, a panty]. group, a hexyl group, a heptyl group, and an octyi
group.       The alkyl group of R11, R3-2, R13, MA and R15 is
preferably an alkyl group which is bound to a benzene ring with a
carbon atom to which one or 



r? more hydrogen, atoms are bound, more preferably an alkyl group
which, is uound to a benzene ring with a carbon atom to which two or
more hydrogen atoms are bound, further preferably a linear alkyl
group.       The alkyl group of E..11, R12, P,1, RH and. R15 is
preferably a methyl group, an ethyl group, an n-propyl group, an
rbutyl group, or an n-pentyl group, more preferably a methyl group or
an ethyl group, further preferably a methyl group.       preferably,
on.e to three of R11, R-12,13, R14and R15 are aikyl groupcs and. the
remainder is hydrogen atoms, More preferahly, one or two of R11, R12,
RIB, R.14 and are alkyl group(s), and the remainder is hydrogen 20
atoms.       When one of RI", R12, R18, R14 and flU is an alkyl group
and the. remaining four are hydrogen atoms, preferably, any one of
R12, flu and fl14 is an alkyl group. and the remaining four are
hydrogen arcane. When two of E.1l, 1112, R13, R.14 and R15 are alkyl
groupthe remaining three are hydrogen atoms, preferably, R11 and R.13
are alkyl groups and R.12, Rb4( and R15 are bydroen atoms, or R.11
and R1/1- are alkyl groups and R12, FZ1 and R15 are hydrogen atoms,
or R12 and R.14 are alkyl groups and Mt R13 and R.15 are hydrogen
atoms.        When three of Ril, R.12, R13, fill and R15 are alkyl
groups and the remaining two are hydrogen atoms, preferably. fill,
fill and R.15 are alkyl  groups and R12 and R14 are hydrogen atoms,
In the formula (1).R:17 and R18 each represent a hydrogen atom or a
hydrocarbyl group. Examples of the hydrocarbyl group include an alkyl
group, an arkenyl group, an aryl group, and an arylalkyl group,
Examples of the alkyl group include a methyl group, an ethyl group,
a.n n-propyi group, an isopropyl group, a butyl group, an isobutyl
group, a sec-butyl group, a tert-butyl group, an inpentyl group, an
n-hexyl group, an la-lietrtyl group, and anrcoetyl group. Examples of
the alk.enyl group include a vinyl, group, a 1-propenyl group,
2-propenyl group, an isopropenyi group, and a If butenyl 10 group,
Examples of the aryl group inchide a phenyl group; a tolyl group, a
xylyi group, and a napnthyl. group. Examples of the arylalky.1 group
include a benzyl group and a 2-plum.y1.-1 -ethyl group, When R18 and
RJ-7 are hydrocarbyl groupsand R17 are preferably.   alki group's or
alkenyl groups, more preferably a.lkenyl groups. When R18 15is a
hydrocarbyl group, R18 is preferably an. alkyl group, an alkenyl
group, or an aryl group, 



When RIG, R17 and MB are hydrocarbyl groups, the number of carbon
atoms of R18, EP and R18 is preferably 1. to 10, When R18, 111-7 and
R1-8 are alkyl groups, the number of carbon atoms of R18, R17 and R18
is more 20 preferably 1 to 6, further preferably 1 to 2; when R16,and
RIS are alkenyl groups, the number of carbon atoms of R18, R17 and
R.18 is more preferably 2 to 6, further preferably 2; and when RIG,
iRls and RIB are and groups, the rramber of carbon atoms of RIG, RI?
and R18 is more preferably 6 to 8.       RIG and RI7 are preferably
hydrogen atoms or alken.yi groups having , to 6 carbon atoms, more
preferably hydrogen atoms or vinyl groups, further preferably t R1E'.
wen atoms. niably a hydrogen atom, an alkyl group having Ito 6
carbon. atoms, an alkenyl group having 2 to 6 carbon atoms, or an
aryl group baying 6 to 8 carbon atoms, more preibrably a hydrogen
atom, a methyl 30 group, a vimil group, or a phenyl group, further
preferably a hydrogen atom.  In the thrmularepresents 0 or 1, prefe
in the formula (1)5 R19 represents a hydrocaithylene group. Examples
of the hydrocarbylene group include an alkanediy1 group and an
aryiene group. Examples of the alkanediyi group include a methylene
group and a polymethylene ,pburi. Examples of the polymethylene group
include an ethylene group, a trimethylen.e ,ccroup, a tetramethylene
group, a 



pentamethylene group, and a hexamethylene group. Examples of the
arylene group include a phenylene group,            The number of
carbon atoms of RN) is preferably 1 to 8, more 10 preferably 1 to 5,
further preferably 1 to 3.        M9 is preferably an all:caned:yr'
group having 1 to 8 carbon atoms; more preferably a methylene group,
or a polymethylene group having 2 to 5 carbon atoms, further
preferably a methylene group; an ethylene group, or a triinethylene
group.       Of the compounds represented by the formula ;.11./,
examples of , compound in which 1116, 1V7 and 11:13 are hydrogen
atoms and lc is 0 include th.e following compounds. A compound in
which one of ftu, R1 R13, 1114 andis an alkyl group and the remaining
four are hydrogen atoms: 202-methylstyrene, 2-etlayistyrene,
2-propylstyrene, 2utylstyrene. 2-pentylatyrene, 2-hexylstyrene,
3-methylstyrerim 3-ethylstyrene, 3propy1styrene. 3;" !sty-,
3-pentylstyrene, 3-hexylstyrene, 4-metnylstyrene, si-ethylstyrene,
4-propylstyrene, 4-buty yrene, 4-pentylstyrene, and 4-hexylstyrene. A
compound in which two of 110, R12, 1113.andare alkyl groups and the
remaining three are hydrogen atoms: 2,3-dimethylstyrene,
2,3-cliethylistyrene: 2,3-dipropyistyrec Jutylstyrene,
2,3-pentylstyrene, 23-laexylstyrene, 302-met
y1-3-mc2-ethy1-3-me,thylstyrene,  



4-dimethylstyrene, 2,4-diethy1styrene, 2,4-dipropylstyrene,
24-d.ibutyletyrene, 2,-dipenty1styrene, 2,4:-dihexyletyrene, 2- ric
ethyl- 4:- e thy letyre ne 2- e th yi- 4- me thylstyre ne,
2,5-dimethy1styrene, 2,5-diethylstyrene, 2,5-dipropy1styrene,
2,5-dibuty1styrene, 2,5-dipentyistyrene, 2,5-dihexyistyrene,
2-metny1-5-ethyistyrene, 2-ethy1-5-methyistyrene,
2,6-dim.ethylstyrene, 2,6- dietlayletyrene, 2,6 - dipropyistyrene,
2,6-dibutyistyrene, 2"6-dipentylstyrene, 2,6-dibexyistyrene,
2-methy1-6-ethy1styrene, 2-ethy1-6-methylstyrene, 3,4
-diniethyistyrene, 34-diethylstyrene, 3,4-dipropyistyrene,
1-dibutyletyrene, 3,4-dipentyistyrene,dilsexylstyvene,
3-mc=thyl-4-ethylstyrene, 3-etlay1-4-rnethylstyrene,
3,5-dimethy1styrene, 3,5-diethyistyrene, 3,5-dieropyistyre", e,
3,5-(libutyistyrene, 3,5-dipentylstyrene, 3,5-dihexylstyrene,
153-metlayi-5-ethyistyrene, and 3-ethyl-5-methyletyrene.        A
compound in which three of R)-1, R12, R12, R11 and R:15 are a1ky
groups and the -remaining two are hydrogen atoms: -imethylstyrene,
2,3,4-triethylstyrene, 2,3,4-tri-propyistyrene, 1-butyistyr
e2,3,4-tri-pentyistyrone. 2,3,4-triheayistyrene, iniethylstyrene,
2,3,5-triethylstyrene,rtripropyistyrene, -yributyistyrene,
2,3,5-tripentyis,ne, 2,3,5-trihexyistyrene, 2,3,6-trimethyletyrene,
2,3,6-triethylstyrene, 2,3,6-tripropylstyrene, 2.3,6-tributyIstene,
2,3,6-tripentyletyrene, 2,3,6-tribexyletyrene,
2,4,5-trimethylstyrene, 2,4,5-triethyistyrene,
2,4,5-tripropyletyrene, 2, 4,5 -trib utyistyrene, 2,4,5- trip e
ntylety ne , 2, 4, 5-trihe xylstyre ne, "6-trimethyistyren.e,
2.4,6-tiethyletyrene, 2,4,6-tripropyistyrene" a.tyrene,
2,4,6.tripentylstyrene, 2.4 6trihexvistvrene, 



3,*5-trimistyrene, 3,*5-triethy1sty1elle, 4,5 t' 5-tri1u -"styrene,
3,4,5 yripentyistyrene" and 3,4,5-trihexylstyrene, 30Of the compounds
represented by the formulaexamples of the  compound in which R16, R17
and Rla are hydrogen atoms, k is I. and R-19 is a methylene group
include the following compounds.       A compound in which one of
R11, R]2, R13, R1$ and s is an aikyl group and the remaining four are
hydrogen atoms: 2 nu ethyl- 1- (2-p ropenze n.e, 2-ethyl - 1 -(2-prop
ee nzene 2-prop371.1-(2-propenyObenzene,
2-buty1-142-propenylThenzene, 3-methyl .1-(2-prepeny1)benzene,
3-ethy1-1-(2-propenyDbenzene, 3-propyl-F(2-propenyObenzene,
3-buty1-1-(2-propeny1)benzerie,, 4-methy1-1-02-properlyiThenzene,
4-ethyl- - ropenypbenzene, 104-propy1-1-(2-propenyl)benzene, and
4-but 71-1-(2-properts,,,Doenzene,       A compound in which two of
R.11, Rt2,R14 and R15 are alkyl groups having 1 to 8 carbon atoms and
the remaining three are hydrogen atoms: 2, 3 - dime thyl- -
-propenyphenzene, 2,3- die thyl- I - (2 -propenyTObenZette, 2, 3 ddp
rep yl- 1 4.2-p rop e nynb e nze ne, 2, 3-dib utyl- 1 - (2-p rop e
riy1)b en zone 2,4-dimethy1-1-(2-propenyikenzene,
2,4-diethy1-1-(2-properiy1)benzene, ' 4- di p rop y 1- 1 4,2-P rop
enylib en ze ne, 2, 4- dib 1.-(2-propenypben zene,
2,5-dinithy1-1-e2-propenyDberizene, 2,5-diethyl
-1-(2-propenyibbenzerte, 2, 5 - dip r op yi- 1-(2 -prop e ny Dip
enzene 2,5-d/butyl)ropenylTherizerie, 6 "dirnet hyl- - -p rop e ne n
ze e, 2,6- diethyl, -p r op e n yl) b e n zene, 202, 6 dip r op yl- 1
4.2 TrOpe nyn b ell:72er e , 2 6- d ib lay]: 1 (2-p r op e nyhts e n
ze ne, 



$, 4- dim ethyl- 1 -(2 -p ro p e ny b nze ne , 3, 4 - die
tl-e2-propenyiThenzene, 3, 4- dip rop yl- I -(2 -prorie nyObe n
zene,utyi - - (2- prop eny0 b enze e, 3, 5 - d iniethyl 1- (2- prope
nypbe nzens ,-(2 Tropenyikenzene, 3, 5 - dip rop 1-(2-p rop e ny e ze
ne and 3, 5 -dit: utyl- 1 -(2-p rop e ny0 b e nze nti A compound in
which three ofR12, R. R14 and R15 are alkyl [-rrOUIDS and the
remaining two are hydrogen ato      ime thy 1 -(2-propetryl) b e nze
, 2,34triethyL 1- (2 -p r op e nyt)b e nze n.e, 2, 3, 5 -trim e thy!:
1 - t,penylThenzene,ethyl- 1- (2-p rope n.yOben ze ne " 2, 3,0 -trim
e thyl 1  -p rep e nypbe nze. ne, 2, $,6 trie thyl 1 - -p r op e nnze
ne, 302.45tnmethyil2propenvjbenzene, 2, 4, 5- (Tie thy I- 1 -(2-p rop
e nyDbe nze n e,  10  imethyl 1421, openylkenzen.e, 2,4,5-triethyl-
1- (2-propenyl rimethyl1-(2-propenyilbenzene2 and
42-propenyllbenzene.       Of the compounds represented by the
formexamples of the compound in which Rill, R17 and RIB are hydrogen
atoms, k is 1, an ethylene group include the following compounds.
A compound in which one of Ra, R12, Rid, R.14 and RThis an a tyl
group and the remaining four are hydrogen atoms:
2-methyl-1-(3-butenyiThenzene, 2-ethy1-1.4.3-buten.yilbenzenc. 102-
ropy1-1-(3-butenyilhengene, 2-buty1-1-(3-butenyiThenzene,
3-methyl-1-(3-buteriyikerizene, 3-etlay1-1-(3-butenyi)ben.zene, 



3 -propy1-1 -(3-butenypbenzene 3-bu tyl - 1 - (3-buteriyikerize ne ,
4 -me thyl  1- (3-butenyl)benze ne, 4- ethyl- 1 - (3-butenyl)b maze
ne, 4-orony1-1-(3-butenyikenzene, and 4:buty1-1-(3-butenyl)benzene.
15A compound in which two of Ril, R12, fill,and fi.1 are alkyl groups
and the remaining three are hydrogen atoms: 2,3 - dim ethyl - 1-
(3-butenyi)he nzene , 2,3 -di ethy1-1 -(3 bute nypbenzene,
2,3-dipropy1-1-(3-butenyllbenzene,-dibuty1-1-(3-buteny1)benzene, 2,4-
dimethyl1te dtbenzene, 2,4-diethy1-1-(3-butenyiThenzene, 20
2,4-dipropy1-1-(3-butenyObenzene, 2,4-dibuty1-1( (3-butenynbe 117k
ne, 215-dimethy1-1-(3-butenyl)benzene,
2,5-diethy1-1-(.3-butenyl)benzene, 2,6-1-(3-butenyObengene,
2,5-dibuty1-1-(3-butenynbenzone, 2,6- dimethyl.-1-(3-butenyiThenzene,
2,6-diethyl-1-(3-butenyDben.zene, 2,0-dipropyi3-butenyl)benzene,
2,6-dibuty1-1-(3-butenyObenzane, 4 d imeth (3b utenyl)henzene , 3, 4-
di ethyl-1 - (3 -bute nyllbe nze ne, 3 4- dip rop 4,-(3-b ate ny Obe
nzene 3  dib utyl .1- (3-bu te nyi)h enzen es 3, 5 - dime thyl- -(31b
u nyl)be nze ne $,5 - diethyl- 1- (3- bute nyDbenzene, 8, 5- dip
ropyi- 1- C3-b utenyiThenzene, and. 3,5- tyl-1-(3-butenyllbenzene,
A compound in which three of fill, R.12, fill, RIA. and. R1'. are
alkyl groups and the remaining two are hydrogen atoms:
2,3,4-trimethy1-1.4,3-bute wiThenzene,"ethyl.-1-(3-butenyObenzene,
2,3,5-trimethy1-1-(3-butonyi)benzetie, 2.35ThiethyP 1 -R3-h ute nylfb
e name , 2,3,6-trimethy1-1-(3-butenypbenzene,
2,3,6-triethy1-1-(3-bute,nyaberizone, 2,4,5-trimethyl - 1- (3-1, ate
nyik enze 2,4,5-triethyl- 1- (3-bute nylibenze ne
2,4,6-trimethy1-1-(3-butenyDbenzene,
2,4,6-triethy1-1.-(3-butenyhbemzems,
3,4,5-trimethyl-l-H3-buterwl)benzene, and
3,4"5-triethy1-1-(3-butenyDbenzene 



Of the compounds represented by the formula (1), examples of a
compound in which R15, H17 and RIs are hydrogen atoms, kid., and H19
is a 10 trimethylene, group include the flowing compounds.       A
compound in which one of R11, R12, R12, R14 and R15 is an alkyl group
and the remaining Four are hydrogen atoms:
methy1-1-(4-penteny1)benzene, 2-ethy1-1-(4.-pentenyDbenzene, 2-p
ropyl- 1 - (4-p e nte nyiTh enzene, 2-butyl- -44-penteny0 bonze n e,
15 3-met h yl- 1 - (4-p entenyDb enze e, 3 m thyl- 1 -(4-p entenylk
enze ne 3-propyi -(4-pentenyRbenzen.e, 3-butyl-1(4pentenyObenzene,
4-methy1-11-(4-pentenyDhenZene, 'e hy1-1-(4-pentenyiThenzene,
4-propy1-1-4-penteny1)benzene, and 4-buty1-1-(4-pentenyiThenzene. A
compound. in which two of WI, RI2,R14 and RI5 are alkyl grOUp 20 and
the remaining three are hydrogen atoms: 4-peritenynbenzene, a,
Ydiethy1-14,4-pei " ayR he " 2, 3 - dipropyi- 1. -(4-p enten.yDben.ze
n e; 2, 3- difrutyl 1 -(4 -pentenylk enzene ,
2,4-dimethy1-1-14-pe,ntenyOberize no,
2,4-diethy1-1-1"4-pentenylThenzene, 2,4-dipropy2,4-dibutvl- 44-p e
ntenynbenzene, dimethy1-1-(4-pentenyiThenzen.e, 2,5-d..
hyl-1-(4-pentenyi)benzene, 2, :5 -dipropyi 1 (4-p entenyi)benzene ,
2,5 - dib,nte say') hen ze ne , imethy1-1(4-peritenyDbenzene,
2Gdiethyyllbenzene, 2,6- dipropyl-1 -(4-p ente nytthe
nsen.e-dibutyl-1 -4-pentenyRbenzene,
3,4-dim.ethy1-1-4-pentenyObenzene, 3,4-dietiay1-1-(4-pentenyphenzene,
303,4-dipropy1-1-4-pentenyDbenzene, 3,4-dibuty1-1-(4-pentenyDbenzene,
n, limethyl- 1- (4-pc nte nyl)b e nze ne ,1-(4-pentenylkenzene, 



35dinropyLand 3,5-dibuty1-1-4-pentenyObenzene. A. compound in. which
three of R31, R39, R13, RU and R15 are (3-rou s and the remaining two
are hydrogen atoms: 2.,3,4-trimethy1-1- (4-pentenyObenzene,
2,3,4-triethy1-1:(4-pentenyl)benzene, 2,3, 5-trimethyl- 1-
(4-pentenyllbe nzene, 2,3,5-trie thy1-1. - (4-p e rite nyio enzene,
2, 3,8-trimeth yl- 1- (4-pente ny0be zene, 2,3,6-triethyl- 1-
4-peritenyl)b enze ne, 2,4,5-trimethy1-1-; enyphenzene, 24,5-triethyl
ientenyDbenzene, 2,4,6-trimethy1-1-4-pentenyDbenzene, 2,4,6-triethyl-
1-4,-pentenylThenzene, 314,5-trimethyl-1-(4-pentenyl)benzerie, and
3,4,5-triethyl- 1 - (4,-pe ntenypb enze me.       Of the compounds
represented by the formula (1), examples or a compound in which RIG
and R17 are hydrogen atoms, R18i.e a methyl group, and k is 0 include
the following compounds. A compound in -which one of Rll, R123, R14
and 1115' is an alkyl group and the remaining four are hydrogen
atoms: 2-met hyl-1 isop rope nylberizene , 2-e thyl- 1 -isop rop
enylb enz ene , 2-propy1-1-isopropenylbenzene,
2-buty1-1-isopropenyibenzene, 3-me thyl-1 isop rop e nylb enz e ne 3
- e thyl- 1 isopropenylhenzene, 203-propy1-1-isopropenyiberizene,
3-butyl- lisopropenylbenzene, e thy]: 1 -i sop r op enylb en.ze e;
4eh.vlThisooropenviben.zeie. 4-propy1-1-isopropenylbenzene, and
4-bUtyl-1-isopropenyibenzene.       Of the compounds represented by
the formula (.0, examples of a compound in which R.1 andare hydrogen
atoms, RI8 is a vinyl group and k is 0 include the following
compounds.       A compound in which one of RU, R12. RH, R1$ and R1
is an alk ' group and. the remaining four are hydrogen atoms:
2-(2-methylpheny1)-1,3-butadiene, 2-(2-ethylpheny1)-1,3-butadiene, 



-rtropylpheny11-1,3-butadiene, 2-(12-butylpheny1)-1,3-butadiene,
302-(3-met; clpheny0-1,3-butadiene, 2-R3-ethylphenyll-1,3-butadiene,
2-(3-propylphen.yn- 3-butadien.e, 2-(3-butylphenyll ,3-buta
2-4-ndethylpheia713-1.3-butadiene, 2-4-ethylphenyO I,3hutacliene,
2-4-propylpheny1)-k3-butadier1e, and 2-(4-butylpherk,
.1,3-but:ad:bane.       Of the compounds represented by the formula
(1), examples of the compound in which R1-5 and R,1-7 are hydrogen
atoms, R111 is a vinyl group, k is 1, and R-15 is a methylene group
include the following compounds.       A compound in which one of
R:11,11:12, R13, R14 and Ri5is an alkyl group and the remaining four
are hydrogen atoms:      24.2-methyl') henyOmethy1-1,3-butadiene,
10-ethylphenythinethyl-13hutadiene, dphenypme thyl- 1, -b utediene,
ylphenypinethyhl 3 -1a utadiene,     inethylphenyi)methyl-1, a m u
tadiene, 2- R3-e thy lp he nythnethyl- 1,3-butadiene;
152-(3-propylnhenyl)meth:1/271-1,3-butadiene,
3-butylphen.yllmethyl-k3-butadiene,
,4.-methy1phenythrethy1-1,3-butadiene 2- (4 - thylpherlyp in ethyl- 1
3- butadiene, 2-(4-propyliphenOinethyl-1,3-butadiene, and riphen0
methyl- 1,3-b utadiene, 



Of the compounds represented by the form (1), examples of the
compound in. which Ru and RU are hydrogen atoms, R is a vinyl group,
1, and R19 is an ethylene group include the following compounds.
A compound in which one of R1-1: R12" R14 and R15 is an alkyl group
and the remaining four are hydrogen atoms:
2-[2-(2-methylphenyi.-1,3-butadiene, -1,3-butadiene, 2- [2-(2-p ropy
lphenyi b.,, . - 1, b uta.die ne, 2424,2 -b utylp h.enynethyli 1,
3-111 uta.diene. 302-[2-(3-metby1:phenyDethyl]-butadiene,  1i4 2-
[2-(3-ethylp heny De thy II -1, 3-bu ta dien.e 2-
[2-(3-propylphmaypethyl]-1,3-butadiene,
2-[2-03-butylphenyRethyn-i3-butadiene,
2-[2-(4-methylnhenyhethyli-1,3-butadiene,
2-1.244-ethylphenypethyli-1,3-butadiene,
2-[2-(4:-propylphenyhethyli-1,3-butadiene, and
-(4-butylphen11-1,3-butadiene,       Of the compounds represented by
the formula (1), examples of a compound in which RIB and RI7 are
hydrogen atoms, R.1 is a. vinyl group, k is 10 1, and R19 is a
trimethylene group include the following compounds, 



A compound in which one of R11, R12, R12-, R14 and R.)5 is an aikyl
group and the remaining four are hydrogen. atoms:
2-[3-(2-methylphenyl)propyli-1.,3-butadiene, 2-
[3-(2-ethylphenyppropyl]-1,3-butadiene, 152-
[3-(2-propyiphenyl1propy11-1,3-butadiene, 2- [3- (2-b
utylpheny0propyll - 1., 3-h utadie ne, 2-
[3-(3-methylphenyhpropyli-1,S-butadiene, 2- 1f,343- ethylp he
nyDpropyl] 1,3-buta diene 2-
[$4,3-propylphenyDpropy1]-1,3-buta.diene, 202- [3- (,3-h utylpin e
o.y11propyll - 1, 3-butadiene 2- [3-(A maethylp he nypp ropy]]
,3-butadiene, 2-[3-(4-ethylpheny0propyll -1,3-butadiene, 9 -
[344-Dropylphenyphropyl -1,3-butadiene, and 2-
[3-(4-butylphortyppropyl]-1,3-butadiene,       Of the compounds
represented by the formula (1), examples of a compound in which. RIG
and R17 are hydrogen atoms: 11 is a phenyl group, and k is 0 include
the following compounds. A compound in which one of R11, I'Rill is an
alkyl group and the remaining four are hydrogen atoms:
1(2-inethylpheny0-1-phenylethylene, 1-1,2-ethylpheryl. '  



1- (2-p ropylpb.e ny1)- 1phenylethylene, 1.4,2 -bu .ylph.enyl.)- 1
-phenyle t hylen.e, 1-13-methylphenyp -Ihenylethy 1-(3-ethylphenyp- 1
-phenyl "ne 1-13-propylpheny0- 1 -phenylethylene, 1-(3-b utylplienyD-
1-p henylethylone , 1-4-methylpheny0- 1 -phenylethylene,
1.-(14-ethylpheny11-1-phenylethylene, 1 -4-propylphe.nyD- 1
-phenylethylene, and 1 -(4 -butylp heny0 -1. The nylethyle n e
Of the compounds represented by the formula (1), examples of compound
in which Rim and. RU are hydrogen atoms, R18 is a 4-tolyi group, and
k is 0 include the following compounds. 10A compound in which one of
R1I, 1112, RU, R14 and 1t1- is an alkyl group and the remaining four
are hydrogen atoms: 1, 1 -bisk-n-AethylphenyOethylene, 1,1
-bis(4-ethylphenyi)e thylene, 1, i;bis(4 -propyiphenyOethylene, and
1:"1-bis(4.-butylphen.,yRethylene. Of the compounds represented by
the formula CU, examples of a 15 compound in which R16 is a. vinyl
group; 1113 and 1118 are hydrogen atoms, and Ic s 0 include the
following compounds.       A compound in which one of R11, E1.12,
R13, R14 and 1115 is an alkyl group and 1he remaining four are
hydrogen atoms: 1 -(2-methylpheny0- 1, $-b utadie ne , - (2- ethylphe
my -11 , 3 -b uta me, 20 1-(2-propylphenyl) .,3-butadione, 1
-(2-butylpheny11-1,3-butatilene, 1 (3-methylp he nyl) - 1,3-
outadiene, 1 - (.13-ethylp heny0 - 1,3- butadiene, 1.
-(3-propylpb.enyl) - 1 , -b ut adiene, . -bu tylphony1)- 1., 3 -b uta
d ien e , (.4- rnethylp her:0 - 1,3 -buta diens 1 -4-ethylp henyfl 1,
3 -ID utadiene , 1-4-propylpheny11-1,3-butadiene, and
1-@1-butylpheny0-1,3-butadiene,              pound represented by the
formula (1) is preferably a compound in which R11, RU, RU, R14 and
R15 are hydrogen atoms or alkyl groups having 1 to 8 carbon atoms, at
least one of R11, 1112, RI 3, Ri 4 and 1113 is an alkyl group having
1 to 8 carbon atoms, R16, E1417 and 1118 are hydrogen d k is 0. More
preferable is a compound in which R-11, 1112, R13, R14 



30 and Rirsare. hydrogen atoms or alkyl groups having 1 to 5 carbon
atoms; at  10 least one of Rh, 1?.12 Ft13, R14 and Rio jean a'(itip
having 1 Co 5 carbon atoms, which is bound to a benzene ring with a
carbon atom with two or more of hydrogen atoms bound thereto, R16,
R17 and Roo are hydrogen atoms, and k is O. Farther preferable is a
compound in which one to three of RH,    Rill, R14 and Rlio are
methyl group(a) or ethyl group(s), and the remainder is hydrogen
atoms, R16, RI? and RIG are hydrogen atoms Particularly preferable is
a compound in which one or two of R, R12, R]o, and RIri are methyl
group(s) or ethyl group(s), and the remainder is hydrogen atoms, Rio,
RI-7 and RI-8 are hydrogen atoms, and It is 0, 10The compound
represented by the formula 03 Is most preferably 3-methylstyrene,
3-ethylstyrene, 4-methylstyrene, 4-ethylstyrene, 2,4-dimethylstyrene,
2,e1-diethybityrene, 2,5-dinlethylstyrene, 2,5-diethylstyrene,
3,5-dimethyletyrene, or 3,5-dietliyistyrene.            Tcwo or more
kinds of the compounds represented by the formula (1) 15 may be used.
The content of the monomer unit based on the compound represented by
the formula CO, letting the total amount of the monomer units
contained in a conjugated diene-based polymer be 100% by weight, is
preferably .0,01% by weight or more, more preferably 0.05% by weight
or more, further 20 preferably 0,1% by weight or more, in order to
enhance the fuel cost savint,     , gripping properties and tensile
strength at break. The content is preferably 1% by weight or less,
more preferably 0,5% by weight or less, further preferably 0.3% by
weight or less. rche conjugated diene-based polymer may contain a
monomer unit CS based on an aromatic vinyl compound other than the
monomer unit based tile compound represented by the formula Qt.
Examples of the aromatic vinyl compound include styrene,
a-methylstyrene, and vinylnaphthalene, preferably styrene.
When the conjugated diene-ba.sed polymer contains a monomer unit 30
based on the aromatic vinyl compound other than the compound
represented 



by the formula (1), the content of the monomer unit based on the
aromatic      compound, letting the total amount of the monomer units
contained in the conjugated diene-based polymer be 100% by weight, is
preferably)S.4., by weight or more, more preferably 15% by weight or
more. Ilia content 5 preferably 50% by weight or less, more
preferably 45% by weight or less,       The conjugated diene-based
polymer may have a nitrogen atonatantaining group on at least one of
polymer chain ends. Examples of the nitrogen atom-containing group
include a substituted amino group and a nitrogen-containing
heterocyclic group. <Process for producing conjugated diene-based
polymer>       The conjugated diene-based polymer is preferably a
conjugated diene-based polymer obtained by polymerizing a monomer
component containing a conjugated cliene compound and a compound
represented by the formula (1) in. a hydrocarbon solvent usin.g an
orga.nometallic compound,       The hydrocarbon solvent is a solvent
which does not inactivate an organoraetallic compound. Examples of
the hydrocarbon solvent include aliphatic hydrocarbons such as
propane, butane, isobutane, pentane isopentane and hexane; aromatic
hydrocarbons such as benzene, toluene, xylene and ethylbenzene; and
alicyclic hydrocarbons such a.s cyclopentane and cyclehexane. One or
more kinds of them are used       Polymerization of the monomer
components may be performed in the presence of an agent for adjusting
the amount of vinyl bonds of the monomer unit based on the conjugated
diene compound, and an agent far adjusting distribution of the
monomer unit based on. the conjugated diene compound and the monomer
unit based on a compound other than the conjugated diene compound in
a conjugated diene-based polymer chain (hereinafter, collectively
referred to as an "adjusting agent"), Examples of the adjusting agent
include ether compounds, tertiary canines, phosohine compounds,
alkali metal alkomides, and alkali metal phenoxides. Examples of the
ether 30 compound include cyclic ethers such as tetrahydrofuran,
tetrahydropyran,  and 1,4-dioxane; aliphatic monoethers such as
diethyl ether and dibutyl ether; aliphatic diethers such as ethylene
glycol dimethyl ether, ethylene glycol diethyl ether, and ethylene
glycol &butyl ether; aliphatic triethers such as diethylene glycol
diethyl ether and &ethylene glycol dibutyl ether; and aromatic ethers
such as diplienyl ether and aniscile. Examples of the tertiary amine
include triethylamine, tripropyjamine, tributylamine,
1,1,2,2-tetramethylethylenediamine, N.N-diethylaniline, pyridine, and
quinoline. Examples of the phosphine compound include
trmethylphosphine. triethylphesphine, and triphenylphosphine.
Examples 1.0 of the alkali metal alkoxide include
sodium-tert-butoxide, potassiurnctert-butoxide,
sodium-tert-pentoxide, and potassium-tert-pentoxide. Examples of the
alkali metal phenoxid.e include sodium phenoxide and potassium
phenoxide. One or more kinds of them can be used. 



The amount of use of the compound represented by the forms,
polymerization of the monomer components, letting the total amount o
of the monomer components in polymerization be 100% by 'weight, is
preferably 0.01% by weight or more; more preferably 0.05% by weight
or more, further preferably 0.1% by weight or more, in order to
enhance the fuel 20 cost saying effect, gripping properties arid
tensile strength at break The amount of use is preferably 1% by
weight or less, more preferably 0.5% by weight or less, further
preferably 0,3% by weight or less.       When the conjugated
diene-based polymer contains a monoiner unit based on an aromatic
vinyl compound other than the compound represented by the formula
(1), the amount of use of the aromatic vinyl compound used in
polymerization, letting the total amount of use of the monomer units
in polymerization be 100% by weight, is preferably 10% by weight or
more, more preferably 15% by weight or more. The amount of use is
preferably 50% by weight or less, more preferably 45% by weight or
less. 30Examples of the organometailic compound used for obtaining
the.  19 conjugated diene-based polymer by polymerization of the
monomer components includ.e organ.oalkali metal compounds such as an
organolithium compound, an organosodium compound, an organopotassium
compound, an organorubidium compound, and an organocesium compound.
Examples of the organolithium compound include a hydrocarbyllithium
compound and a hydrocarbylenedilithium compound. Examples of the
organosodium compound include sodium naphtiaalenide and sodium
biphenylenide. Examples of the organopotassium compound include
potassium naphthalenide. 10Examples of the hydrocarbyllithiura
compound. include alkyllithium compound.s such. as naethyllithium,
ethyllithium, propyllithium, isopropyllithium, irbutyllithium,
is.obutyllithium, sec-butyllithium, tert-butyllithium,
tert-octyllithium, and n-decyllithium; aryllithium compounds such as
phenyilithium., 2-naphthyllithium, and 15 2-butylphenyllithium;
aryialkyllithium compounds such as 4-phenylbutyllithium; and
cycloalkyllithium compounds such as cyclopentyllithium and
cyclohexyllithium. The hydrocarbyllithium compound is preferably an
aikyllithium compound, more preferably n-butyllithium or
sec-hutyllithium. 20Examples of the hydrocarhylenedilithium compound
include 1,4-dilithio-2-butene and
1,3-bis(1-lithio-1,3-dimethylpentyl)benzene. The amount of use of the
organometallic compound used in 



polymerization of the monomer components i.s preferably 0.01 Jaimol
to 15 mmol per 100 g of the monomer components to be used in
polymerization. The conjugated diene-based polymer may be a
conjugated diene -based polymer having a nitrogen atom-containing
group on at least one of polymer chain ends. Examples of a process
for producing the conjugated diene-based polymer include the
following process (a) and process Kb). 30 (a) A process for producing
a conjugated diene-ba.sed polymer using an      nometallic compound
having a nitrogen atomcontainin group,as an organometallic compound.,
in polymerization. (b) A process of adding a modifying agent having a
nitrogen atom-conti group to a polymerization. solution. containing a
conjugated diene-based polymer obtained by polymerization, and
reacting the modifying agent with an active end of the conjugated
diene-based polymer.       Preferable examples of the conjugated
diene-based polymer having a nitrogen. atom-containing group on at
least one of polymer chain ends include a conjugated diene-based
polymer which is produced by using a 10 hydrocarbyllithlura compound"
as an organolithium compound, in. polymerization, and by adding a
modifying agent having a nitrogen atom -containing group to the
polymer solution containing a conjugated. diene-based polymer
obtained by polymerization so as to react an active end of the
polymer chain with the modifying agent. A conjugated diene-based 15
polymer composition is obtained which is excellent in gripping
properties and fully satisfactory in tensile strength at break, by
rising the conjugated diene-based polymer obtained. according to the
method mentioned above,       Also preferable examples of the
conjugated diene-based polymer having a nitrogen atom-containing
group on at least one of polymer chain      include a conjugated
diene-based polymer which is produced by using an organometallic
compound having a nitrogen atom-containing group, a.s an.
organometallic compound, in polymerazatmon, and by adding an alcohol
to the polymer solution containing a conjugated dienebased polymer
obtained by polymerization SC) as to ina.ctivate an active end of the
polymer chain, A conjugated diene-based. polymer composition is
obtained which is excellent in gripping properties and fully
satisfactory in tensile strength at break, by using the conjugated
diene-based polymer obtained according to the method. mentioned
above.       Also preferable examples of the conjugated diene-based
polymer having nitrogen atom-containing group on at least one of
polymer chain.  



21 ends include a conjugated diene-based polymer which is produced by
using an orga.noalkali metal compound. having a nitrogen
atom-containing group, as an orga3aoraetallic compound, in
polymerization, and by adding a modifying agent having a nitrogen
atom-containing group to the polymer solution containing a conjugated
diene-hased polymer obtained by polymerization so as to react an
active end of the polymer chain with the modifying agent,          in
the process (a), examples of a preferable organoalkali metal compound
having a nitrogen atom-containing group include a compound 10
represented by the following formula (2):  wnerei M re..,erits an
alkali metal atom eL and 1122 each represent a 15 hydrocarhyl group
optionally having a substituent, or a trihydrocarhylsilyl group, or
1121 and 1122 are bound to represent a hydrocarhylene group
optionally having, as a heteroatom, a nitrogen atom andlor an oxygen
atom, R2l1 represents a hydrocarbylene group, and in represents U or
1. La. the formula. (2), M represente an alkali. ir,etal atom.
Examples of 20 the alkali metal atom include Li, Na, K. Rh and Cs,
preferably Li.       In the formuhi (2), 1121 and R22 each represent
a hydrocarhv] group optionally having a ruilistituent, or a
trihydrocarhylsilyi group, or 1121 and 1122 are bound to represent a
hydrocarbylene group optionally having, as a heteroatom, a nitrogen
atom andlor an oxygen atom.       In. 1121 and. 1122, the hydrocarbyl
group optionally having a. suhstituent is a hydrocarbyl group or a
substituted hydrocarbyl group. Examples of the substituent in the
substituted hydrocarbyl group include a substituted amino nip and a
hydrocarbyloxy group. Examples of the hydrocarbyl  92 group include
aikyl groups such as a methyl. group, an ethyl group, an n-propyl
group, an isopropyl group, an n-butyi group, an isobutyl group, a
sec-butyl group, a tert-butyl group, an n-pentyl group, an n-igexyl
group, an n-oetyi group, and an n-dodecyl group; cycloalkyl groups
such as a cyclopentyl group and a cyclohexyl group; aryl groups such
a.s a phenyl group and a toryl group; and aryl alkyl groups such as a
benzyl gToup. Examples of the substituted hydrocarbyl group in which
the substituent is a substituted amino group include a
N,N-dimethylarninomethyl group, a 2-N,N-dimethylarninoethyl group,
and a 3-N,N-dimethylaminopropyi group, 



10 Examples of the substituted hydrocarbyl group in which the
su.bstituent is a hydrocarbyloxy group include a methoxymetlayi
group, a methoxyethyl group, and an ethoxymethyl group.
Examples of the trihydrocarbylsil.yi group of 1121 and R22 include a
trimethylsilyi group and. a tart- butyhdi ethylsilyi group.       The
hydrocarbylene group optionally having, as a heteroatom - nitrogen
atom and/or an oxygen atom, in which R2i and 1122 are bound, is a
hydrocarbylerte group, or a heteroatain-containing hydrocarbylene
group in winch the heteroatoin is a nitrogen atom and/or an oxygen
atom, Examples of the heteroatomcontaining hydrocarbylene group in
which the heteroatom 20 is a nitrogen atom and/or an. oxygen atom
include a heteroatom-containing hydrocarbylene group in which the
heteroatom is a nitrogen atom and a heteroatom-containing
hydrocarbylene group in which the heteroatom is an oxygen atom.
Examples of the hydrocarbylene group include an allchnediyi group and
an alkonediy1 group. Examples of the alkanediyi group include
polymethylene groups such as a tetramethylene group, a pentamethylene
group, and a hexamethylene group; and. a
2,2.4-tnmethythexan.e'i,$-diyl group, Examples of the al/Kenethyl
group include a pentan-2.ene-1,5-diyi group, Examples of the
heteroatoria-containing hydrocarbylene group in which. the
heteroattan is a nitrogen atom include a group represented by 30
-CH=N-CH=CH- and a group represented by -CIT-eN-Cili2-CH2-, Examples
of the heteroatom&containing hydrocarbylene group in which the hete o
is an oxygen atom include a group represented by -GET2-0I12-0-Ch12,
When R2I and R22 are hydroca,rbyl groups, the number of carbon atoms
preferably 1 to 10, respectively more preferably 1 to 4,
respectively, When 13,21 and 1122 are bound. to be a hydrocarbylene
group, the number of carbon atoms is preferably 8 to 20, more
prefbrably 4 to 7.       R.21 and R22 are preferably hydrocarbyl
groups, or R21 and R22 are bound to be a hyd,rocarhylene group, more
preferably a linear alkyl group having 1 to 1 carbon atoms, or 1121
and 22 are bound Lobe. a polymethylene 10 group having 4 to-7 carbon
atoms. 1121 and R22 are further preferably a methyl group or an ethyl
group. in the formula (2), R2 represents a hydrocarbylene group,
Examples of the hydrocarbylene group of .R2s include an filkainediy1
group, an alkenediyl group, and an arylen.e group. Examples of the
alkan.ediy1 group 



15 include .methylene group; polymethylene groups such as an ethylene
group, trimethylene group, a tetramethylene group, and a
pentamethylene group; and a 2,2,4-trimethylhexa.ne-1,6-diy1 group.
Examples of the alkenediyl group include a hutan'2'ened. 4divi group,
a 2 'al ethylbutan-2-ene-1,21-diy1 group, and a
pentan-2-en.e-1,15-diy1 group. Examples of the aryiene group 20
include a 1,2-phenyiene group, a 1,3-pheny1ene group, a 1,1
-phenylene group, ,3-naplithylene group and. a 1.,1,-naphthylene
group.       Examples of the hydrocarbylene group of R23 include a
group in which 1 to 10 structural units derived from the conjugated
diene compound and an alkanediy1 group are bound.. Examples of such a
group include a group in which I to 10 structural units derived from
isoprene and. a methylene group are bound" a group in which 1. to 10
structural units derived from isoprene and an ethylene group are
bound., and a group in which 1. to 10 structural units derived from
isoprene and. a trimethylene group are bound, in the group in. which
1 to 10 structural units derived from the conjugated diene 30
compound and an alkanediyl group are bound, the conjugated diene  24
compound is preferably isoprene and/or butadiene, the number of
structural units derived from the conjugated thane compound is
preferably 1 to 5, the alkanediyi group is preferably a methylene
group or a polymethylene group, and the number of carbon atoms of the
alkanediy1 group is preferably 1 to , more preferably 2 to 4, further
preferably 3. The number of carbon atoms of a hydrocarbylene group of
R23is preferably 1 to 100, more preferably 8 to 80, further
preferably 7 to 60. The hydrocarbylene group of R23 is preferably a
group in which 1 to 10 structural units derived from the conjugated
diene compound. and an 10 alkanediy1 group are bound, or an
alltanediyi group, more prelbrably a group in which 1 to 10
structural units derived, from the conjugated diene compound.
consisting of butadiene andior isoprene, and a methylene group or
polymethylene group are bound, or a polymethylene group, 



preferably a group in which 1 to 10 structural units derived from
isoprene, 15 and a polyrnethylene group having 2 to 4 carbon atoms
are bound particularly preferably a group in which 1 to 5 structural
units derived from i.soprene. and an ethylene group or a trimethylene
group are bound. In the ibrmula. (2), in represents 0 or 1,
preferably I.       Of the compounds represented by the formula (2),
examples of a compound in which m is 0, and R1li and R22 are
hydrocarbyl groups include lithium dialkylamides such as lithium
dimethylamide, lithium diethylamicie, lithium ethylniethylamide,
lithium di-irpropylamide: lithium diisopropylamide, lithium
di-n-hutylamide, lithium dlisobutylamide, lithium dimec-butyl.amide,
:lithium di-tert-butylanaide, lithium dim-hexylamide, lithium
di-n.-octylamide, and lithium dicyclohexylamickg alkylarylamides such
as lithium phenylinethylamide and lithium phonylethylamide; and
lithium diarylamides such aina diphenylamide.       Of the compounds
represented. by the formula (2), examples of a compound in which m is
0, and at least one of R21 and R22 is a substituted. 30 hydrocarbyl
group include lithium di(allioxyalkyDamides such as lithium
di(methoxvnethvOami.d.e and litt.h.ium di(ethoxyrnethypamide lithium
bis(dialkylanainoalkypamides such as lithium
his(dimethylaminomethyllamide; and trialbylsilylalkyl group
-containing: lithium amides such as
trimethylsilylpropylmetilyiaminolithicim.       Of the com.pounds
represented. by the formula (2), examples of a compound in which m is
0, and R21 and R22 are bound to be a hydrocarbylene group include
lithium trimethyleneimide, lithium pyrrolidide, lithium piperidide,
2-methylpiperidinolithium, lithium hexamethylenemide, lithium
octain.ethyleneimide, lithium deca.methyleneimide, lithium 10
dodecamethyleneimide, 2-niethylpiperidinolithium,
3-methylpiperidinolithium, 4-methylpiperidinelithium,
3,15-dimethylpiperidin.olithium, and. 1,2,3,6-tetra.hydropyridyllit
Of the compounds represented by the formula (2), examples of a
compound in which m is 0" and R21 and R22 are bound to be a
hydrocarbylene group having a heteroatom include limidazolyllithium,
4,5-dihydro-l-imidazolyllithium, and 4-roorpholinolithium.         Of
the compounds represented by the formula (2), examples of a compound
in which m is 1, and 112] and R22 are hydrocarbyl groups include
2-(N,N-dimethylamino)ethyllithiunl,
2-(N,N-diethytamino)ethyllithiuna, 20
3-(N,N-dimethylamino)propyllithium., and
3-(N,N-diethylamino)propyllithium. Examples of the compound also
include a compound obtained by reacting the above-mentioned compound
with the conjugated diene compound. in an. amount of 1 mol to 10 mol
per 1 rnol of the relevant compound. 



Of the compounds represented by the formula (2), examples of a
compound in which m is 1, and R21 and. R22 are bound, to be a
hydrociarbylnide group include 3-(1-pyroridyDpronyllithium,
3-pyroridynepropyllithium, 3-(1 -hexamethyleneintino)propyllithium,
Examples of the compound also include a compound obtained by reacting
the abovennentioned. compound  of the relevant compound.       Of the
compounds represented by the formula (2), examples of a compound in
which in is 1, and. R21 and. R.22 are bound. to be a hydrocarbyiene
group having a heteroatom include 3-(4-morpholino)propy1lithium, and
3-(1-imidazoly1)propyllithilira. Examples of the compound also
include a compound obtained by reacting the above mentionedcompound
with a conjugated diene compound. in an amount of mai to 10 mol per 1
mol of the relevant compound. The compound represented byformula (2)
is preferably compound in which in is 1, IR2 is a group obtained by
binding f to 10 structural units derived, from a conjugated diene
compound. consisting of' butadiene andlor isoprene with a methylene
group or a polymethylene group, or a polymethylene group, and R21-
and 1122 are alkyl groups, more preferably a compound in which in is
1, 11211 is a group obtained by binding 1 to 10 tS structural units
derived from isoprene, and a polymethylene group having 2 to 4 carbon
atoms (provided that th.e methylene group and. a nitrogen. atom of
the formula (2) are hound), and 1121 and 11.22 are linear alkyl
groups having 1 to 4 carbon. atoms, or P,.21 and 1122 are bound to be
a polymethylene group having 4 to 7 carbon atoms, further preferably
a compound. in which. m is I. 20 R23 is a group obtain.ed by binding
1 to 5 structural units derived, from isoprene, and a trim:ethylene
group (provided that the trimethylene group and a nitrogen atom of
the fbrmula. (2) are bound) , and 1121 and R22 are linear alkyl
groups having 1 to 4 carbon atoms,       The compound represented by
the formula (2) is particularly preferably a compound obtained by
reacting a compound sekmted from the group consisting of
CNI,N-dimethylamin.o)ethyllithium, 2-(N,N-dietlayiamino)ethyllithiuM
, 3-(N,N-dimethylamino)propyilith in, or
3-(N,N-diethylamino)propyllit1iium with isoprene in an amount of 1
mol to 5 mol per 1 mol of the relevant compound.. 80The compound
represented by the foram (2) may be a compound 



27 produced in a solution containing monomer components. Examples of
the organometallic compound having a nitrogen atom-containing group,
other than the compound of formula (2), include 2,2,5,5-te tra
methyl- 1thiop rop y1)- 1- aza-2,5- disilacyclope ntane,
2,2,5,5-tetramethy1-1-(2-lithieethyp -1-aza-2,5-disilacyclopentane,
his(dimethylamino)methylsilylmethyllithium,
bis(diraethylamino)phenylsilylmethyllithiuna,
bis(diethylamino)methylsilylmethyllitirium, and
bis(diethylarnino)phenylsilylmothyllithium, 10in the process (a), the
amount of use of an organoalkali metal compound having a nitrogen
atom-containing group to be used in polymerization of monomer
components is preferably (101 mmol to 15 mmol per 100 g of monomer
components to he used in polymerization. in the process (b),
preferable examples of a modifying agent having a 1.5 nitrogen
atom-containing group include a compound represented by the following
formula (2):    20 wherein RJR and .Rnroay Lit bound, orand Ft in
represents R'OCarbv groupan, a   



ndi R.31 Of is bound  with R32 to represent agroup Op atom andfor an
oxygen -pin as a heterostond, or is boundn. R34 represent a divalent
group. R represents a ITgroup option having a substituent, or is
bound wbpresent a hydroearbylene group optionally having a ntrogen
atom arsillor an oxygen atom as a heteroato R.84 represents a
hvctrocaroyl group options.ii hasang a eubetituent, or a. hydrogen
atom, or is bound with Rs= to ,'n-e.sent a diva  2E3 group, R.33
represents a divalent group, and p represents U or In the formula
(3), a hydrocarbyl group optionally having substi u.ent ofR32 and R34
is a hydrocarbyl =.1.;roup or a substituted Eydrocarbyl group.mples
of the substituted hydrocarbyl group include a substituted
hydrocarbyl group in which the substituent is a .hydrocarbyloxy
group, and a substituted hydrocarbyl group in which the substituent
is a. substituted amino group. Examples of the hydrocarbyl group
include alkyl groups such as a methyl group, an ethyl group, an
n-propyl group, an isopropyl group, and an n-butyl group; alkenyl
groups such as a vinyl group, 



10 an allyl group, and an isopropenyl group; and aryl groups such as
a phen.y1 group. Examples of the substituted hydrocarbyl group in
which the. substituent is a hydrocarbyloxy group include
hydrocarhyloxyalkyl groups such as a methoxymethyl group, an
ethoxymethyl group, and. an ethoxyethyl group. Examples of the
substituted hydrocarbyl group in which the su.bstitagent is a
substituted. amino group include (N,N-dialno)al] groups such as a
2-(1N,N-dimethylamino)e yi group, a 2-(N,N-diethylaminc)ethyl group,
a 3(N,N'dimethylamino)propy1 group. and a 3-(N,N-diethylamino)propyl
group; (N,N-dialkyla.mino)aryl groups such as a
4,-(N,Nalimethylamino)phenyl group, a 20N"N-dimethylamino)phenyi
group, a 4-(N,N-diethylaraino)plienyi group, and a
3(N,N-diethylanaino)ph.eny1. group; (N.N-dialkylamino)alltYlaryl
groups such as a 4-N,N-dimethylaminohnethylphenyi group and a
4.-(N,N-dimethylaminMethylphenyl group; cyclic amino group-containing
alkyl groups such. as a. 3-0.-pyrrolidinyllpropyl group, a
3-piperid.inopropyl group, and a 3-(11-imid.azolyDpropyl group;
cyclic amino i.,,,roup-containing aryl groups such as a
4-(1-pyrroliganyOphenyl group, a 4-piperidirambenyl. group, and a 4-0
amidazoly-Dphenyl group; and cyclic amino group-containing alkylaryl
groups such as a 4-12-(1.-pyrrolidinylk liphenyl group, a
4K2-piperidinoethypphenyi group, and a 304-
[2-(1-imidazoly0ethyliphenyi groan.  29       In the formula (3), a
hydrocarbylene group optionally having a nitrogen atom and/or an
oxygen atom as a heteroatom in which Eel and R32 are bound.. is a
hydrocarbylene group, or a heterciatona-containing hydrocarbylene
group in which the heteroatom is a nitrogen atom and/or an oxygen
atom. Examples of the heteroa tom-containing hydrocarbylene group in
which the heteroatom is a nitrogen atom and/or an oxygen atom include
a ketone:tom-containing hyd.rocarbylene group in which the heteroatom
is a nitrogen atom, and a he,tercatom-containing hydrocarbyle e,
group in which the he teroatom is an oxygen atom, Examples of the
'ocarbylene group include an alkan.ediy1 group, an alkenediyi group,
and an aryiene group. Examples of the alkanediyi group include
polyniethylene groups such as a ,rimethylene group, a tetramethylene
group, a pentamethylene group, and. a hexamethylene group; and a
2,2,4-trimethylhexane- 1,0 -diyi group, Examples of the alkenediy1
group include a pe,ntan-2-ens-1.5-diyi group. Examples of the arylene
group include a 1,4-phenylene group, Examples of the
heteroatom-containing hydrocarbylene group in which the heteroatom is
a nitrogen atom include a group represented by -CHisN-Cili=e1I-, and
a. group represented by -CH=N-CF19-CH2-, Examples of the
hetereatom-containing hydrocar -Ione 20 group in which the heteroatom
is: an oxygen atom include a group represented by -(CH2),-(1-(eRs)t-
Ks and. t represent an. integer of 1 or more).       In the formula
(3), examples of the divalent group in which 1131 and RS4 are bound,
and the divalent group of Ra3 include a hydrocarbylene group, a
heteroatonrcontaining hydrocarbylene group in which the heteroatom is
a nitrogen atom, a heteroatom-containing hydrocarbylene group in
which the heteroatom is an oxygen. atom, a. group in which a
hydrocarbyiene group and. an oxygen atom are bound, and a group in.
which a hydrocarfrydene group and 



a group represented byCR3a represents a hydrocarbyl group or a
hydrogen atom) are bound. Examples of the hydrocarbylene group
include 30 an aikanedi.yi group, an alkenediy1 group, and an arylene
group, Examples  of the alkanediyl group include polymethylen.e
groups such as a trimethylen.e group, a tetramethylene group, a
pentamethylene group, and a hexamethylene group; and a
2,2,4-trimethylhexano-1,6-diy1 group, Examples of the alkenediyi.
group include a pentan-2-ene-1,5-diy" group. Examples of the aryiene
group include a 1,4-phenylene group, Examples of the
heteroatom-containing hydrocarbylene group in which the heteroatom is
a nitrogen atom include a group represented by -CH=N-CH=CH-, and a
group represented by -CH=N-CH2-C H2' . Examples of the
h.eteroatourcontainin.g hydrocarhylene group in which the heteroatom
is an 10 oxygen atom include a group represented by
-(C142')8-0-(C112)t Gs and t represent an integer of 1 or more).
Examples of the group in which a hydrocarbylen.e group and an oxygen
atom are bound include a group represented by -(CH2),-0- (r
represents an integer of 1. or more). Examples of the group in which
a hydrocarbylene group and a group represented by 15 -NR35- (Rs')
represents a hydrocarbyl group or a hydrogen atom) are bound include
a group represented by (CH2),iNW.5 (R35 represents a hydrocarbyl
group having 1 to 6 carbon atoms, or a hydrogen atom, and q
represents an integer of 1 or more), Examples of the hydrocarbyl
group of R35 include alkyl groups such as a methyl group, an ethyl
group, an n-propyl group, an 20isopropyl group, an n-butyl group, an
isohotyl group, a sec-butyl group, a tort-butyl group: alkeny" groups
such as a vinyl group, and an isopropenyl group; and and groups such
as a ph.enyi group.       Examples of a preferable compound
represented by the formula (3) include a compound represented by the
formula (3-A) in which p is 0, and R34 is a hydrocarbyl group
optionally having a substituent, or a hydrogen atom.:   31 



whereinand R33 may bound, MI represents a hydrocarbyl group
optionally having a substituent, or is bound with Ra2 to represent a
hydrocarbylene group optionally having a nitrogen atom and/or an
oxygen atom as a heteroatom. R32 represents a hydrocarbid group
optionally having a gubstituent, or is bound. with Ral to represent a
hydrocarbylene group optionally having a nitrogen atom and/or an
oxygen atom as a heteroatom,., and R34 represents a hydrocarbyl
gado.") optionally having a substituent or a hydrogen atom. In the
formula (3-.All explanation and exemplification of a 10 hydr carbyl
group optionally having a substituent of W11., 1132 and R34, and a.
carbylene group optionally having a nitrogen atom and/or an oxygen
atom as a heteroatom, in which Ral and R52 are bound, are the same as
those stated in explanation of the formula L:u. In the formulaR31 is
preferably a hydrocarbyl group hayi.."; 1. 15 to 10 carbon atoms, or
is bound with R32 to be a hydrocarhvl.ene group having 3 to 10 carbon
atoms, or a hederoatom-containing hydrocarbylene group having 3 to 10
carbon atoms in which the heteroatom M a nitrogen atom. More
preferable is an alkyl group having 1. to 10 carbon atoms or an aryl
group having 6 to 10 carbon atoms, or is bound with 1132 to be a 20
polymethylene group having $ to 10 carbon atoms, a group represented
by -CEI=N-CH=CH- or a group represented by -C1is2N-CEl2-CEI-, Further
preferable is an alkyl group having 1 to 6 carbon. atoms.
Particularly preferable is a methyl group or an ethyl group.       In
the formula (3-A); R32 is preferably a hydrocar, d group having 1 to
10 carbon atoms, or is bound with R31 to be a hydrocarbylen.e group
having 3 to 10 carbon atoms or a heceroatomcontaimng hydrocarbylene
group having 3 to 1.0 carbon atoms in which the heteroatom is a
nitrogen atom, More preferable is an alkyl group having 1 to 1.0
carbon atoms or an aryl group having 6 to 10 carbon atoms, or R32 is
bound with. Rat to be a 30 polyin.ethylene group haying 3 to 10
carbon atoms, a group represented by  $2 -C1-11----N-CH=CF1- or a
group representec byHft" Further 



eferable is an alkyl group having 1 to 6 carbon atoms. Particularly
preferable is ;a methyl group or an ethyl. group.        In. the
formula (3-A). R.34 is preferably a hydrocarhyl gioup or a hydrogen
atom, more preferably a hydrocarbyl group having 1 to 10 carbon atoms
or a hydrogen atom, further preferably an alkyl group having 1. to 6
carbon atoms, an alkanyl group having 2 to 6 carbon atoms or a
hydrogen atom, particularly preferably a hydrogen atom, a methyl
group, an ethyl group, a vinyl group, or an isopropenyl group. 1.0Of
the compounds represented. by the formula te,!examples of a compound
in which R34 is a. an alkyl group include
N,N-dihydrocarbylacetanaides such as N,N-dirnethylacetanilde,
NN-diethylacetainkle, and N-methyl-N-ethylacetamide; and
N,Naillaydrocarbylpropionamides such as N,N-dimethylpropionamit
N,N-diethylpropionanaide, and N-methybN-ethylpropionamide.       Of
the compounds represented by the formula (3-A), examples of a
compound in which R:34 is a an alkenyl group include
N,N.dahydrocarbylacrylamides such as N,N-dimethylacrylainilie,
N,N-diethylacrylamide, and. N-methyl-N-ethylacryjamide; and. 20
N,N-dihydrocarbyinaethabryla.mides such as N,N-dimetbylmethacryia
aide, N,N-diethylmothamylamid.e, and. N-in e thyl- N-e
thylmeth.a.cryl am id e,       Of the compounds represented by the
formula (3-A), examples of a compound in which .1Z34- is a hydrogen
atom include N,N-dihydrocarbylform a 111 ideS such as
N,N-elitnethylformainide, N,N- dimeth ylferna a mide , an
N-rdethyl-N-ethylforro amide.       Examples of a preferable compound
represented by the formula (3) include a. compound represented by the
thrmula (3-B) in which p is 0, and R34 and R,31 are bound to be a
divalent p-oup:  wherein 2 represents a hydrooarbyl group optionally
having a substi.tuent. RH represents a hydrocarbylene group, or a
group in which a hydrocarbylene group and a group represented by
-Nam- are bound, and RH represents a hydrocarbyl group or a hydrogen
atom. In the formula (3-B), explanation and exemplification of a
hydrocarbyl group optionally haring a substituent ofR.32 are the same
as those stated in explanation of the formula (3). 10In the formula
(3-B), the number of carbon atoms of a hydrocatibyl 



group of R32 is preferably I to 10. When the hydrocarbyl group of R32
is an alkyl group, the number of carbon atoms of R.32 is more
preferably I to 10, further preferably I to 2. When the hydrocarbyl
group of R32 is an alkenyl group, the number of carbon atoms of 2.32
is more preferably 2 to 05 further preferably 2 When the hydrocarbyl
group of R32 is an aryl group, the number of carbon atoms of R.22 is
more preferably 6 to 8, further preferably 6.       In the formula
(3examples of the hydrocarbylene group of ri.36 include an alkanedly1
group, an. alken.ediyi group, and an ar3ilene group. Examples of the
alkansdiyi group include polymethylene groups such as a 20
trimethylene group, a tetramethylene group, a pentamethylene group,
and. a hexamethylene group; and a 2,2,6- rimethylnexane-1,8-diy1
group. Examples of the aikenediyi grrouo include a
penta,a-2-e,ne-1,5-diyi group. Examples of the aryiene group include
a 1,4-p henylene group. Examples of the group in which a
hydrocarbylene group and a group represented by 25 'NR' 'R represents
a. hydrocarbyl group or a hydrogen atom) are bound of R35 include a
group represented by H.CH2)q-NR35- (R33 represents a hydrocarbyl
nroup or a hydrogen atom, and q represents an integer of I or more).
in the formula (.3-13), when. 11.36 is a group in which a
hydrocarbylene  34 group and a group represented by -NEV's- are
bound, the hydrocarbyl group of R.J36 is preferably a hydrocarbyl
group having Ito 10 carbon atoms, more preferably an alli,7,7i group
having 1 to 0 carbon atoms, an alkenyl group having 2 to 6 carbon
atoms or a phenyl group, further preferably a methyl group, an ethyl
group, a vinyl group, or an phenyl group,       in the formula
(3-13), when Etas is a hydroearbylene group, the number of carbon
atoms of 13.56 is preferably 1 to 1.0, more preferahl.y 3 to 6. When
R36 is a group in. which a hydrocarbylene group and a group
represented by -NR66- are hound, the number of the hydrocarbylene
group is 10 prefbrably 1 to 8, more preferably 2 to 5,       In the
formula (8-13), R32 is preferably a hydroca.rbyl group haying 1 to 10
carbon atoms, more preferably an alkyl group having I to 10 carbon
atoms or an aryl group having 6 to 10 carbon atoms, further
preferably an alkyl group having I to 6 carbon atoms or a phenyl
group, particularly 15 preferably a methyl group, an ethyl group, or
a phenyl group. 



In the formula (3-B). W6is prefbrably a hydrocarbylene group having;
1 to 10 carbon atoms, or a. -iiroup in which a hydrocarbylene group
haying I to 10 carbon atoms and a group represented by -NR36- (tta5
represents a laydrocarbyl group having to 10 carbon atoms or a
hydrogen atom) are 20 bound. When Ras is a group in which a
hydrocarbyiene group haying 1 to 10 carbon atoms and a. group
represented by -NR" are bound, it is preferable that the
hydrocarbylene group of R36 is bound with a nitrogen. atom of the
formula (3-B) and that; a group represented by -NR,33- of R36 is
bound with a. carbon atom of a. carbonyl group of the formula (3-1B).
R36 more prefe,ralc represents a polymethylene group having 3 to 6
carbon atoms, or a group represented -(GEW"-NR36- 06 represents a
hydrocarhyl group having 1 to 10 carbon atoms, el represents an
integer of 2 to 5, -taliis hound. with a nitrogen atom of the formula
(3-13), and -NR.a5- is bound. with a carbon atom of a carbonyl group
of the formula (3-B)), further preferably a trimethylene 30 group, a
tetramethylene group, a pentamethylene group, or a group  35
represented by -(CH2)2-N(CH3)- (provided that -(C112)q- is bound with
a nitrogen atom of the formula (3-B), and that -NR 36- is bound with
a carbon atom of a carbonyl group of the formula (3-B)).       Of the
compounds represented by the formula (3-B), examples of a compound in
which R36 is a hydrocarbylene group include
N-hydrocarbylt-propiolactams such as N-methyl-3-propiolactam and
N-phenyl-p-propinlactam; N-hydrocarby1-2-pyrrolidones such as
N-methy1-2-pyrrolicion.e, N-viiiy1-2-pyrrolidone,
N-phenyl-2-pyrrolidone, N-tert-hutyl-2-pyrrolidone, and
N-methyl-5-methyl-2-pyrrolidonel 10 N-hydrocarby1-2-piperidones such
as N-methy1-2-piperidone, N-viny1-2-piperidone, and
N-pheny1-2-piperidone; N-hydrocarbyl-s-caprolactams such as
N-methyl-s-caprolactam and N-phenyl-c-caprolactam;
N-hydrocarbyterlaurylolactemas such as N-methyl-erlaurylota.ctana and
N-vinyl-arlaurylolactam and, among them, 15Ninethyl-2-pyrrolidon.e,
N-pheny1-2-pyrrolidone, N-rnethyl-e-c,aprola.otam,
N-phenyl-s-caprolactam are preferable, and N-pheny1-2-pyrrolidone and
N-methyl-c-caprolactam are more preferable.       Of the compounds
represented by the formula (3-B), examples of a compound in which R36
is a group in which a hydrocarbylene group and a 20 group represented
by -NR- (R35 represents a hydrocarbyl group or a hydrogen atom) are
hound include 1,3-dihydrocarbyl-2-imidazolidinones such as
1,3-dimethyl-2-imidazolidinone, 



1,3-diviny1-2-imidazolidinone, and 1-methy1-3-ethy1-2-imidazolidinone
and, among them, 1,3-dimethy1-2-imidazolidirione is preferable.
Examples of a preferable compound represented by the formula (3)
include a compound represented by the following formula (3-C) in
which p is and 1ta3 is a hydrocarbylene group:   36 wherein '31 and
R32 may be bound,iresents h.ydrocarbyl group optionally having a
substituent, or is bound with R.32 to represent a hydrocarbylene
group optionally having a nitrogen atom and/or an oxygen. 5 atom as a
heteroatom, R32 represents a hydrocarbyl group optionally having
substituent, or is bound with. R31 to represent a hydrocarbylene
group optionally having a nitrogen atom and an oxygen. atom as a
heteroatom, R33 represents a hydrocarbylene group, and R34 represents
a hydrocarbyl group optionally having a substituent, e formula (3-C),
explan.a.tion and exemplification of a hvdrocarhyl group optionally
haying a substituent of R31, R32 and R34, a hyd ocaroylene group
optionally haying a nitrogen atom and/or an oxygen atom as a
heteroatom, in which R31 and R32 are bound, and a hydrocarbylene
group of R38 are the same as those stated in explanation of the
formula (3).       in the formula (3-(2), R33 is preferably a
hydrocarhylene group having 1 to 10 carbon atoms, more preferably an
alkanediyi group having 1 to 10 carbon atoms or an arylen.e group
having 1. to 1.0 carbon atoms, further preferably a methylene group,
a polyinethylene group having 2 to 6 carbon atoms" or a phenyiene
group, particularly preferably an ethylene group, a. 



20trimethylene group, or a 1,4-phen.ylene group. in. the formula
(3-C), R.34 is preferably a hydrocarbyl group having to 10 carbon
atoms, or a substituted hydrocarbyl group having 1 to 10 carbon atoms
in which the substituent is a dialkylamino group, more preferably an
alkyl group haying 1 to 6 carbon. atoms, an aryl group having 6 to 10
carbon atoms, a dialkylaminoalkyl group having 3 to 6 carbon atoms,
or a dialkylaminoaryi group having 8 to 15 carbon atoms, further
preferably methyl. group, an ethyl group, a phenyl group, a.
3-dimethylanainoethyl group, or a 4-diethylaminophen I group, In the
formula (3-C),hydrocarbyl group having to 10 carbon. atoms, or is
bound with. R32 to be a hydrocarbviene group havin.g  3 to 10 carbon
atoms, or a hetereatonrcontaining hydrocarhylene grout having 3 to 10
carbon atoms in which the heteroatom is a nitrogen tom, more
preferably an alkyl group having 1. to 1.0 carbon atoms or an aryl
group having 6 to 10 carbon. atoms, or is bound with R32 to be an
alkanediy1 group 5 having S to 10 carbon atoms, a group represented
by -CH=-2N-CH=CH-, group represented by -CH=N-C1-12-OH2-, or a group
represented by -(C.11102-0-(01Th3)2-, farther preferably an alkyl
group having.' to 6 carbon. atoms, or is bound with R32 to be a
polymethylene group having S to 6 carbon atoms, a group represented
by -CH=N-OR=CH-, or a group represented by 10 -CH=N-CH,i-CH.v,
particularly preferably a methyl group or an ethyl group, or is bound
with 1132 to be a tetramethylene group, a hexamethylene group, or a
group represented by -CEVN-ClitYCH-.       in the formula (3-C), 1122
is preferably a hydrocarbyl group having . to 10 carbon atoms, or is
bound with }In to be a hydrocarbylene group havii $ to 10 carbon
atoms, or a heteroatom'con.taining hydrocarbylene group having to 10
carbon atoms in which the heteroatom is a nitrogen atom, more
preferably an alkyl group having 1 to 10 carbon atoms or an aryl
group having 1 to 10 carbon atoms, or is bound with 1131 to be an
alkanediyl group having 3 to 10 carbon atoms, a group represented by
-CH=N-CRYCH-, 20 group represented by -CH=N-CH9-C112-, or a group
represented by -(CH02-0-(CH2)2-, further preferably an alkyl group
having 1 to 6 carbon atoms, or is bound. with 1131 to be a
polymethylen.e group having 3 to 6 carbon atoms, a group represented
by -Clinti-CH=C111-, or -CH=N-ClE12-Chfv, particularly preferably a
methyl group or an ethyl group, or is bound with R31 to be a
tetraniethylene group, a hexamethyiene group, or a group
repreeeu-CRYN-CH=CH-.       Of the compounds represented by the
formulaexamples of a compound. in which R34 is a hydrocarbyl group
include 4-(N,N-dihydrocarbylamino)acetophenones such as 



$0 4-(NN-dimethylamino)acetophenone,
4-(N-methyl-N-ethylamino)acetoplienone, and
4-(N-N-diethylamino)acetophenone; and 4-cyclic aminoacetoph.enone
compounds such as 4'-finaidazol-1-y0a.cetophenone and
4-pyrazolylacetophomme and, among them, a 4-cyclic aminoacetophenonc
compound is preferable, and 4'-enaidazol-17Dacetophenone is more
preferable.         Of the compounds represented by the formula
(37C), examples of a compound in which R34 is a substituted.
hydrocarbyl group include his(N,N-dilaydrocarhylaminoalkyl)ketones
such as 101,7-hisfNi-methyl-N-ethylamino)-4-heptanone and
1,3-higN,N-diphenylamino)-2-propa.none;
4-(N,N-dihydrocarhylamino)henzoplienones such as
4-KNI-dimethylaminoThenzophenone, 4-(N,N-di-t-butylamine)benzophenene
and 4-(N,N-diphenylamina)benzophenone; and
4,4'-his(N.N-dihydrocarbylaminoThenzophenones such as 4, 4'
hdimethylaminoThenzophenone, 4,4'-bisN,N-diethylaininoThe,nzephenone2
and 4,49-bis(N,N-diphen.ylanaino)henzophenone and, among
20-fis(N,N-dihydrocarbylamino)benzophenene is preferable, and
4,4'-bisiN,N-diethylaminelben.zophenene is more pre le ra.ble.
Examples of a. preferable compound represented by the formula (3)
include a compound represented by the following formula (3-D) in
which p is 1, and En is a group in which. a Jaydrocarbykne, group and
an oxygen atom are bound, or a group in which a hydrocarhykne group
and a group represented by -NR35- (,R35 represents a hydrocarbyi
group or a hydrogen atom) are bound  wherein R31 and P.32 may be
bound. RBI represents a hydrocarbyl group optionally having a
substituent, or is bound with R32 to represent a hydrocarbyllene
group optionally having nitrogen atom and/or an oxygen. atom as a
heteroatom, R32 represents a hydrocarbyl group optionally haying a
substituent, or is bound with R31 to represent a hydrocarbylene group
optionally having a nitrogen atom and/or an oxygen atom as a
heteroatom, R57 represents a hydrocarbylene group, .A3 represents an
oxygen atom or a group represented by -NR-, R35 represents a.
hydrocarbyl group or a 10 hydrogen atom, and P,54 represents a.
hydrocarbyl group optionally having a substituent.       In tile
formula (3-TD), ex :nation and exempu 'cation ot a hydrocarbyl group
optionally haying a substituent of R31, 1-ZY2 and R34, and a
hydrocarbylene group optionally having a nitrogen atom and/or an
oxygen 



15 atom as a heteroatom in which R31 and R32. are bound are the same
as those stated in explanation of the formula (3).       In the
formula (3-0), .A.a is an. oxygen atom or a group represented -NIV5
(i 35 is a hydrocarbyl group having 1 to 5 carbon atoms or a hydrogen
atom). Examples of the hydrocarbyl group of R35 include a methyl
group 20 and an ethyl group. R35 is preferably an oxygen. atom or a
group represented bymore preferably a group represented by -NE-, In
the formula (3-1)), examples of the hydrocarbylene group of R.37
include an alkanediy1 group, an alkenediy1 group, and an aryiene
group. Examples of the alkanediyl group include poly-methylene groups
such as a trimethylene group, a tetramethyiene group, a
pentamethylene group, and a hexamethylene group; and. a
2,2,4-trimethylhexane-196-diyi. group. Examples of the alkenediyi
group include a. pentare2-ens-1,5-diy1 group. Examples of the arylene
group include a 1,4-phenyiene group, preferably an alkanethyl group,
more preferably a. polymethylene group. 30In the formula ($-D), the
number of carbon atoms of a. hydrocarhylene  group of R37 is
preferably 1 to 8, more preferably Ito 6, further preferably 2 to 4,
particularly preferably 3.       In the formula (3-11)), R34 is
preferably a t.:,Cirocarbyi group having 1. to 10 carbon atoms, more
preferably an alkenyl group having 2 to 5 carbon atoms, further
preferably a vinyl group or an isopropenyl group, particularly
preferably a vinyl group.       In the formula (SI)), P is preferably
a hydrocarbylene group having 1 to 10 carbon atoms, more preferably a
methylene group or a polymethylene group having 2 to 6 carbon atoms,
further preferably an ethylene group, a 1.0 trimethylene group or a
tetramethylene group, particularly preferably a trimethylene group,
In e formula (31)), Rat is preferably a hydrocarbyl group having 1 to
10 carbon atoms, or is bound with R32 to be a hydrocarbylene group
baying $ to 10 carbon atoms, or a heteroatom-containing
hydrocarbylene group 



15 having $ to 10 carbon atoms in which the heteroatom is a nitrogen
atom, more prekrably an. aikyl group having 1 to 10 carbon. atoms or
an. aryl group having 6 to 10 carbon atoms, or is bound with R32 to
be an alkanediyi group having 3 to 10 carbon atoms, a group
represented by -CH=N-CH=CH-, a group represented by -CH=N-CH2-CH2-,
or a. group represented by 20-(CH2)2-040402-, further preferably an.
alkyl group having I to 6 carbon atoms, or is bound with R.32 to be a
polymethylene group havingcarbon atoms, a group represented by
-CH=N-CH=C.EP, or a group represented by    I=N-CH2-CH2-,
particularly preferably a. methyl group or an ethyl group, or is
bound with R32 to be a tetramethylene group, a hexamethylene group,
or a group represented by - -N-CH=CH-.       In the formula (31)),
R.32 is preferably a hydrocia.rbyl group having 1 to 10 carbon atoms,
or is bound with R.31 to be a hydrocarbylene group haying 3 to 10
carbon atoms, or a .heteroatom-containing hydrocarbylene group having
3 to 10 car.3on atoms in which the heteroatona is a nitrogen atom, 30
more preferably an alkyl group having 1 to 10 carbon atoms or an aryl
group  haying 6 to 10 carbon atoms, or is bound with R31 to be an al
-anediy1 group having 3 to 1.0 carbon atoms, a group represented by
-CRYN-CII=CH-, a group represented by .CEE=N-CIt-CH2-, or a group
represented by -(CH2)2-0-4;CH02-, further prefarably an alkyl group
having Ito 6 carbon atoms, or is bound with R31 to be a
poly:methylene group having 3 to 6 carbon atoms, a group represented
by -CF=N-CH=CH-, or CH=N-CH2-CH2-, particularly preferably a methyl
group or an. ethyl group. or is hound. with R31 to be a
tetramethylene group, a hexamethylene group, or a group represented
by -CH=N-CH=CH-, 110Of the compounds represented by the formula
(3-.1)), examples of a compound in which As is an oxygen atom include
24.dilaydrocarhylamino)ethyl acrylates such as 2-(dimethylaminolethyl
acrylate and 2-(diethylamino)ethyl aorylate;
3-(dihydrocarhylambno)propyl acrylates such. as
3-(diru.ethylamino)propyl acrylate; 2-6iih.ydrocarbylamin0ethyi
methaorylates such as 2-(dimetiio)ethyl methacrylate and
2-(tiiethylamin0ethyl methacrylate; and 3~(dihydrocarbylamino)propyl
meth.acrylates such. as 3-(rtimethylamin0propyi methaerylate. The
compound in which Vl is an oxygen atom is preferably a compound in
which R31 and R32 areamps 



20 having 1 to 6 carbon atoms, or R31 and R.32 are bound to be a
polynaothylone group haying 3 to 6 carbon atoms, R37 is a methylene
group or a poiymethylene group haying 2 to 6 carbon atoms, and R34 is
an alkenyl group having 2 to 5 carbon atoms, more preferably a
compound in which R31 and R32 are alkyl groups having 1 to 6 carbon.
atoms. R37 is an ethylene group or a triniethylene group, and R34 is
a vinyl group or an isopropenyi group, further preferably. a compound
in which R31 and R.32 are methyl groups or ethyl groups, R37 is a
trimethylene group, and R34 is a vinyl group.          Of the
compoun.ds represented by the formula (3-11), examples of a compound.
in which A3 is a group represented by 'NR- (R3r3 is a h.ydrocarbyl 30
group or a hydrogen atom.) include
N-I2-(dihydrocarbylamino)othyljacrylamities such as
N-[2-(dim.ethylam.inn)ethyliacrylamide and
N-[2-(diethylamino)ethyl]acrylamide;
N-[3-(dihydrocarbylamino)propyliacryla.mide such as
N43-(dimethylanniaa)propyliacrylamide and N-
[3-(diethylanaino)propyl]acryla-mide;
N-[4-(dih.ydrocarbylamino)butyliaorylaz ides such as
N-[4-(dimethylamino)butynacrylamide and N- 14-(die thy lamirio)b
utylI acry ami de ; 10N-[2-(iiihydrocarbylamino)ethylimet]aiacr,ides
such as N-[2-cdimethylaininpl)eth.ylimetblacrylamide and
N-[2-(diethyl rain o)ethyl]methiacrylamide,
N-[3-(dihydrocarbylainino)propylinoth]acryla aides such as
N-[.8-(dimethylarnino)propylmethiacrylamide and 15
N43-(diethylamino)propylmetinacrylandide; and
N-[4-(iiihydrocarbylamino)butylmethlacrylamideS such as
N-[4-(dihaethylamin.o)hutylmeth]acrylamide and
N-[4-(diethylamino)butylmeth]acrylarnide. ,Among them, pr ferabla
compound in which As is a. group represented. by -NI-I-. Rsi and Rs2
p aikyl 20 groups having 1 to 6 carbon atoms, or R31. and. R32 are
hound to he a polymethylene group having 3 to 6 carbon atoms, RsTis a
methylene group or   polymethylene group having 2 to 6 carbon atoms,
and. Rs4 is an alkenyl group having 2 to 5 carbon atoms, rtiore
preferable is a compound in which A3 is a group represented by -NH-,
WI and R.32 are alkyl groups having I to carbon atomsethylene group
or a triniethylene group, and R.24 is a vinyl group or an isopropenyl
group, further preferable is a compound in winch its is a group
represented by -NH-, R31 and 1132 are a methyl group or an ethyl
group, R37 is a trimethylene group, and 1-ts4 is a vinyl group. 



The compound represented by the formula (3) is preferably a 30
compound represented by the formula i3-D), more preferably a compound
in  43 which, in the form ala (31)), A3 than oxygen atom or a group
representod by -NH-, R)1 and R32 are alk-yi groups having to 6 carbon
atoms, or R.31 and R32 are bound to be a polymethylene group having 3
to 6 carbon atoms, R37 is a methylene group or a polymethylene group
having 2 to 6 carbon atoms, and R:34 is an alkenyl group haying 2 to
5 carbon atoms; further preferably a compound. in which A. is a group
represented. by -NH-, R31 and R32 are alkyl groups having 1 to 6
carbon atoms, R37 is an ethylene group or a triinethyiene group, and
13.(14 is a vinyl group or an isopropenyl group, particularly
preferably a compound in which AB is a group represented by 10 -NH-,
R31 and R32 are a methyl group or an ethyl group. R.31 is a
trimethvlene group, and !Nis a vinyl group.       In the process (b),
the addition amount of the modfying agent having a nitrogen
atom-containing group is usually 0.1'preferably 0.5 mol to 2 niol,
more preferably 0.7 mol to 1,5 awl per linol of the organometallic
compound used in polymerization.         in the process 'temperature
at which the conjugated diene-based polymer and the modifying agent
having a nitrogen atom-containing group are reacted is usually 25C to
10000, preferably 35C to 90C, more preferably 50'C to 80C. The
reaction. time is usually 60 20 seconds to 5 hours, preferably 5
minutes to 1 hour.       In polymerization of the monomer components;
respective monomer components may be supplied in a plurality of times
or all of them may he supplied at once.-o votive monomers may be
supplied to a polymerization reactor at difThrent times, or at the
same time. 153In. polymerization of the monomer components, in which
the 



organometallic compound is used for polymerizing monomer components
to obtain the conjugated diene-based. polymer, 10 % by weight or more
and 40 % by weight or less of the compound represented by the formula
(1) may be supplied in a hydrocarbon solvent before the degree of
progress of polymerization exceed 15 %, 40 % by weight or more and
70% by weight or  less of the compound represented by the formula (1)
may be supplied in a hydrocarbon solvent before the degree of
progress of polymerization exceed 30 and 70 % by weight or more and
100 % by weight or less of the compound represented by the formula
(1) may be supplied in a hydrocarbon solvent before the degree of
progress of polymerization exceed. 90 %. A conjugated diene-based
polymer composition is Obtained which is excellent in gripping
properties and fully satisfactory in tensile strength at break, by
using the conjugated dienedia.sed polymer obtained according to the
method mentioned above. In the present specification, a degree of
progress of 10 polymerization is delnecl to be a rate of a weight
average molecular weight of the conjugated diene-ba.sed polymer at a
certain point to a weight average ular weight of the conjugated
diene-ba.sed polymer finally obtained.       in polymerization of the
monomer com.ponents, the polymerization temperature is usually 25C.
or higher, preferably 35C or higher, further 15 preferably 50C or
higher. In. addition., the polymerization temperature is usually 100C
or lower; .preferably 90C or lower, further preferably 80C or lower.
The polymerization time is usually 10 minutes or longer and 5 hours
or shorten       The conjugated diene-based polymer may be a polymer
which has been coupled with a coupling agent. The coupled. polymer is
usually obtained by adding a coupling agent to a polymer solution
obtained by polyinerizing a. monomer component containing a
conjugated diene compound and a compound represented by the formula
(1) to react them. When a conjugated diene-based polymer having a
nitrogen atomtontaining group on at least one of polymer chain ends
is produced by the process (b), addition of the coupling agent is
usually performed before addition of the moditiing agent having a
nitrogen atonrcentaining group to a polymerization solution..
Examples of the coupling agent include a compound. represented by the
following formula  30R4i-alvltes(4)  45 wherein R41 represents an
alkyl group, an alkenyl group, a cycloalkenyl group or an aryl group,
NI represents a silicon atom or a tin atom, L represeiats a halogen
atom or a hydrocarbyloxy group, and a represents an integer of 0 to
2. 



Examples of the coupling agent represented by the formula include
silicon tetrachloride, methyltrtchlorosnane, climethyldichlorosilane;
trimethylchlorosilane, tin tetrachloride, methykrichlorotin,
dimethyldichlorotiii" trtmethylchlorotin tetramethosysilane
methyltrimethoxysilane, dimethoxydimethylsilane,
methyltriethoxysilane, 10 ethyltrimethoxysilane,
dimethoxydiethyleilane, diethoxydimethylsilane, tetraeth.ozysilane,
ethyltrietheitysilane, and. diethoxydiethylsilane. The addition
amount of the coupling agent is preferably 0.03 mei or snore, more
prekrably 0,05 mol or more per 1 mol. of the organometallic compound
used in. polymerization. The addition amount is preferably 0.4
15in.ol or less, more }preferably 0,3 mol or less.       In the
conjugated diene-based polymer, an active end of a polymer chain may
be inactivated with an. alcohol or the like. Examples of an
inactivating method include a method of adding an alcohol to a
polymerization solution obtained by polymerizing a monomer comnonent
containing the conjugated dien.e-brised compound and the compound
represented. by the formula (1). As the alcohol, methanol and.
1-butanol can. be used. A conjugated diet based. polymer obtained by
polymerization hydrocarbon solvent may be a polymer recovered from a.
polymerization solution. When the conjugated diene-based polymer is
recovered from the polymerization solution, the conjugated
diene-ba.sed polymer can be recovered from the polymerization
solution by a known method such as a inethod of adding a co;agulating
agent to the polymerization solution or a method of adding steam to
the polymerization solution. The recovered r") conjugated.
diene-based. polymer may be dried, with a known drier such as a  46
band drier or an extrusion-type drier. 



The conjugated diene-based polymer obtained by polymerization in a
hydrocarbon solvent may be subjected to a step of a reaction with an
organometallic compound described later, in the state of the
polymenzaton solution. <Reaction between conjugated diene-based
polymer and organometalhc compound> The, modified conjugated
diene-based polymer of the   invention is obtained by reacting a
conjugated diene-ba.sed POLVI1icr with an 1.0 organ:lot-metallic
compound., and reacting the resulting reaction product with a
hydrocarbyloxysilane compound.       The reaction between the
conjugated diene-ba.sed polymer and the organometallic compound is
performed preferably in a hydrocarbon solvent. As the hydrocarbon
solvent, the above-mentioned hydrocarbon solvents 15 exemplified as
the hydrocarbon solvent: used in polymerization can be used. The
conjugated diene-based polymer is dissolved in the hydrocarbon
d the erganoinetailic compound is added, to the resulting solution,
thereby, the conjugated diene-based polymer and the organometaliic
conapound can be reacted wifh each Other, 'When the conjugated cnI
dine 17polyiner obtained by polymerization in the hydrocarbon solvent
is used in the state of the polymerization solution, the
organometailic compound may be added to the polymerization solution
to react the conjugated diene-based. polymer with. the organometallic
compound.       Examples of the organometallic compound to be reacted
with the conjugated diene-based polymer include organoalkali metal
compounds such as an orge.nolithium compound, an orga.nosodium
compound, and an organopota.ssium compound. Examples of the
organolithium ammo:: include a hydrocarbyllithium compound. Examples
of the organosodiun, compound include sodium naphthalenic:le and
sodium hiphenylide 30 Examples of the organopotassium compound
include potassium  naphtlialenide.       Examples of the
hydrocarbyllithium compound include alkyllithium compounds such as
ethyllithium, propyllithium, isopropyllithium, n-butyllithium,
isobutyllithluin, sec -butyllithium., tert 



tert-octyllithium, and. n-decyllithitunl aryilithium compounds such
as pherryllithium, 2-naplithy1iithiiim, and 2-butylphenyilithiuml
aryialkyllithium compounds such as 4-phenylbutyllithium; and na
compounds such. as cyclopentyllithium an.d. cyclohexyllithium. The
hydrocarbyllithium compound is preferably an 10 alkyllithium
compound, more preferably n-butyllithium or sec-butv" further
preferably sec-butyllithium.       The organametallic compound to be
reacted with the conjugated diene-based. polymer may be the same as,
or different from the organometallic compound used in polymerization.
1.5in a step of reacting the conjugated dien.e-based polymer with the
organometallic compound, the addition amount of the organometallic
compound is preferably 20 mmol or less, more preferably 8 mmol or
less, and preferably 0.5 mmoi or more, per 100 g of the conjugated j
e ne- na se d polymer, 20When the conjugated diene-based polymer is a
conjugated diene-based polymer which is obtained by using a
hydrocarbyllithium compound as the organolithium compound, the
addition amount of the organometallic compound is preferably I mmol
or more, more preferably 2 1111110i or more, and preferably 8 inmol
or less, more preferably 4 ramol or less, per 1.00 g of the
conjugated dien.e-based polymer,       When the contugated die
ae-based polymer is a conjugated diene-based nolymer winch is
obtained by using an organoalkali mete compound haying a nitrogen
atom-containing group, and in which an alcohol is added to a polymer
solution containing a conjugated diene-based polymer 30 Obtained by
polymerization to inactivate an active end of the polymer chains,  48
the addition amount of the organometallic compound is preferably 1
mmol or more, more preferably 2 minol or more, and preferably. 8 mmol
or less, more preferably 4 minel or less, per 100 g of the conjugated
diene-based polymer. When the conjugated diene-ba.sect polymer is a
conjugated 



diene-based polymer which is obtained by using an organoalkali metal
compound haying a group containing a nitrogen atom, and in which
modifying agent haying a nitrogen atom-containing group is added to a
polymerization solution containing a conjugated diene-based polymer
obtained by polymerization, to react the modifying agent with an
active end. lb) of the polymer chains, the addition amount of the
organometallic compound. is preferably 8.5 romal or more, more
preferably 1 mmol or more, and preferably 3 mmol or less, more
preferably 2,5 namol or less, per 100 g of the conjugated
diene-ba.sect polymer, so as to enhance the fuel cost saying effect
and. tensile elongation at break. 15The reaction between the
conjugated dienehased polymer and the organometallic compound is
performed preferably in the presence of one or more kinds of
compounds (hereinafter, sometimes referred. to as a compound (X))
selected from the compound group consisting of an ether compound, a
tertiary amine, a phosphine compound, an alkali metal alkoxid.e, and
an 20 alkali metal phenoxide, more preferably in the presence of a
tertiary amine. Examples of the ether CaMPOUnd include cyclic ethers
such as tetrahydrofuran, tetrahydropyrati, and 1,4-dioxan.e;
aliphatic monoethers such as diethyl ether and dibutyl ether;
aliphatic diethers such as ethylene   yool dimethyl ether, ethylene
glycol diethyl ether, and ethylene glycol dibutyl ether; aliphatic
triethers such a.s diethylene glycol diethyl ether and diethylene
glycol dibutyl ether; and aromatic ethers such as diphenyl ether and
anisole, The ether compound is preferably a cyclic ether or an
aliphatic (blether, more preferably tetrahydrofuran or ethylene
glycol diethyl ether. Examples of the tertiary amine include
triethylamine, tripropylmanne, 30, -tetramethylethylenediamine,
N,N-diet s  49 N,N,N,I\l'',N2-pentamethyldiethylenetriamine,
1,1,4,7,10,10-hexamethyltriethylenete,tra.mine, -)-sparteine,
pyridine, and quinoline, The tertiary amine is, preferably
1,1,2,2-tetramethylethylenediainine. Examples of the phosphine
compound include trimethylphosphine, triethylp msphine, and
triphenylpiaosphine. Examples of the alkali metal alkoxide include
sodiuna-tert-butoxide, potassium-tert-butoxide,
sodium-tert-pentoxide, and potassium-tert-pentoxide, Examples of the
alkali metal phenoxide inelud.e sodium phenoxide and potassium
phenoxide. The addition amount of the 10 compound (X) is preferably
0.1 nuil or more and 1.0 mol or less per 1 mol of the organometallic
compound.       The compound (X) may be added to a conjugated
diene-based polymer solution after it is mixed with the
organometallic compound in advance, or the compound (X) and the
organometallic compound. may be successively 



15 added to the conjugated diene-based polymer solution.       The
temperature at which the conjugated diene-based polymer is reacted
with the organometallic compound is preferably 40C or higher, more
preferably 50C or higher. The temperature is preferably 90C or lower,
more preferably 80C or lower. 20The time during which the conjugated
diene-based polymer is reacted with the organometallic compound is
preferably 10 seconds or longer, more preferably 1 minute or longer.
The time is preferably 150 minutes or shorter, more preferably 50
minutes or shorter. <Reaction with hydrocarbyloxysila.ne compound>
After the conjugated diene-based polymer is reacted with the
organometallic compound, the resulting reaction product is reacted
with a ocstrbyloxysilane compound.         The reaction between the
reaction product and the hydrocarbyloxysilane compound is performed
preferably in a hydrocarbon 30 solvent. As the hydrocarbon solvent,
the above-mentioned. hydrocarbon  50 solvents exemplified as the
hydrocarbon solvent used in polymerization can be used. In the
reaction between the reaction product and the hydrocarbyloxysilane
compound, preferably, the hydrocarbyloxysilane 5 compound is added to
a solution containing the reaction product of the conjugated
diene-based polymer and the organometallic compound, to react the
reaction product of the conjugated diene-based polymer and the
organometallic compound. with the hydrocarbyloxysilane compound.
Preferable examples of the hyd.rocarbyloxysilane compound include a
10 hydrocarbyloxysilane compound having a nitrogen atom-containing
group. Examples of the nitrogen atearcontaining group includ.e an
amino group, a substituted amino group, a nitrogen-containing
heterocyclic group, a oyano group, an isocyanato group, and a group
represented by the formula (5-B) described later. Examples of the
substituted amino group include a group 15 represented by the
formula. (5-A) described later, Examples of the 



nitrogen-containing heterocyclic group include a 4-nyridy1 group and
a 2-imidazo/y1 group. Preferable examples of the hydrocarbyloxysilane
compound having a      nitrogen atom-containing group include a
compound represented by the 20following formula (5):    wherein
R51.a.nd R.53 each represent a ha:dr:act:day! group or a
hydrocarbyloxy grocp, at least one of .fi.51, RS2 and R.53 is a
laydrecarbylexy group"LV, represents a ni fro gi,c1 atOM: containing
group. and j represents an integer of 1 to 5. In the fart:nil:a (5),
R5[, Itri2 and Ma each represent a hardrocairiovl  group or a
hydrocarbyloxy group, and at least one of R5 W.2 anda hydrocarhyloxy
group. Preferably, at least two of R51,R2 and R are hydrocarhyloxy
groups, and more preferably, R51, R52 and R53 are hydrocarbyloxy
groups.        The number of carbon atoms of a. hydrocarhyl group and
a laydrocarbyloxy group of Rc W2 and 13:55 is preferably 1 to 8, more
nreferablv 1 to 6, further preferably Ito 4.        Examples of the
hydrocarbyl row of R51, R52 and R3 include groups such as a methyl
group, an ethyl group, an irpropy.: group, an isopropyl group, an
n-butyl group, an isobutyl group, a sec-butyl group, a tert-butyl
group, an repentyl group, an n-hexyl group, and an n-octyli group;
alkenyl groups such as a Vinyl group, a 2-propenyl group, and an
isopropenyl group; and an groups such as a phenyl group and a tolyi
group, preferably an alkyl group, more preferably a linear alkyl
group. Particularly preferable is a methyl group or an ethyl group. 



Examples of the hydrocarbyloxy group of R51, R52 and R 3include
alkoxy groups such as a methoxy group, an ethoxy group, an n-propoxy
group, and an n-butoxy group; and aryloxy groups such as a phenoxy
group, preferably an alkoxy group. Particularly preferable is a
methoxy group or 20 an ethoxy group.        Preferably, R51, R2 and
R53 are hydrocarbyloxy groups having 1 to S carbon atoms or a
hydrocarbyl group having 1 to 8 carbon atoms, and at least one of
R5i, W2 andis a bydrocarbyloxy group haying 1 to 8 carbon atoms. More
preferably; R51, R52 arid Ma are alkoxy groups having 1 to 6 carbon
28 atoms or an alkyl group haying I. to 6 carbon atoms, and at least
two of Wu, 1152 and R53 are alkoxy groups having 1 to 6 carbon atoms.
Further preferably 1151, 1152 and R53 are alkoxy groups haying 1 to 4
carbon atoms Particularly preferably, R,and 11153 are metb,oxy groups
or ethoxy groups. 30In the ormit)), j represents an integer of 1 to
5, preferably 2 or 3,        in the formula (5), i-A,5 represents a
nitrogen atom-containing group. Examples of the nitrogen
atom-containing group include an amino group, a substituted amino
group, a nitrogen-containing heterocyclic group, a cyano group, an
isocyanato group, and a group represented by the formula (5-B)
described later.       The substituted amino group of A is preferably
a group represented by the following formula (5-A): R54 R" 10
wherein. R64 and R95 may be bound, E54 represents hydrocarbyl group
optionally haying a subatituent, or a trihyd.rocarbylsily1 group, or
is bound with R55 to represent a hydrocarbylen.e group optaonaiiy
haying a nitrogen atom anan oxygen atom as a heteroatom, and R55
represents a 



hydrocarbyl group optionally haying a substituent, or a
trihydrocarbyls group, or is bound with M$ to represent a
hydrocarbylene group optionally having a nitrogen atom and/or an
oxygen atom as a heteroatom, Examples of the hydrocarbyl group
optionally having a aubstituent 5.t and R55 include a bydrocarbyl
group, a. nitrogen atom-containing 20 substituted hydrocarbyl group,
and an oxygen atom containing substituted hydrocarbyl group.
Examples of the hydr icarbyl group inciud.e alkyl groups such as a
methyl group, an ethyl group, an inpropyl group, an isopropyl group,
an n-butyl group, an isobutyl group, a sec-butyl group, a tertiaityl
group, an n-pentyl group, an ri-bexyl group, and an nmetyl group;
alkenyl groups such as a vinyl group, a 2-nropenyl group, and. an
isonropenyl group; and aryl groups such as a phenyl group and a tolyl
group, Examples of the nitrogen atom containingsubstituted hydroc byl
53 group include dialkylaminoalkyl groups such as a
tit.inoniethyllamino group, a bis(dietbylarnin.oniethyl min group, a
bis(dimethylarninoctliy0ainino group, and a his(choethypamino group,
Examples of the oxygen atom'contannng substituted hydrocarbyd group
include hydrocarbyloxyalkyl. groups snob. as a methoxymethyl group,
an ethoxymethyl group, a roetlioxyethyl group, and an ethoxyethyl
group; nionooxacycloalkyl groups such as a 2-totrahydrofuranyl group;
dioxacycloalkyl groups such as a 2-dioxolanyl group; and alkyl groups
substituted with a monooxacycloalkyl group such as a
tet.ra.hydroturiurvi group       In e present specification, the
monooxacycloalkyl group represents a group in which one C a
eye:I:talky" group is substituted with an. oxygen atom. The
dioxa.cycloalkyl group represents a group in which two CH2e of a
cycloalkyl group are each substituted with an oxygen atom. The
hydrocarbyl group optionally having a sabstituent ofand R55 is
preferably a hydrocarbyl group, more preferably an alkyl group,
further preferably a linear ;alkyl group. 



The number of carbon atoms of the hydrocarbyl oup optionally 20
having a substituent of R54 and R53is preferably 1. to 8, more
preferably I to further preferably 1 to 3. Examples of the
trihydrocarbylsilyl group ofand Etr,5 include trialkylsilyi groups
such as a trimethylsih: eroup, a triethyisilyl group, and,
dimethyi-tert-butylsily1 group. When R54 and R55 are
trihydrocarbyhillyi groups, Rm and R are preferably
trihydrocarbylsily1 groups haying 3 to 7 carbon atoms, more
preferably trialkylsilyi groups having 3 to 7 carbon atoms, in which
the number of carbon atoms of each alkyl group bound to a silicon
atom is 1 to further preferably trimethylsilyi groups. 30Examples of
the hydrocarbyl.ene group optionally having a nitrogen  54 atom
andlor an oxygen atom as a heteroatom,in which 1-154 and R55 are
bound, include a hydrocarbylene group, a heteroatom.-containing
h.ydrocarbylene group in which the heteroatona is a nitrogen atom,
and. a heteroatona-containing hydrocarbylene group in which the
heteroatom is an oxygen atom. Example- of the hydrocailmdene group
include an alkanechyl group and an alkenediyi group; Examples of the
alkanedayl group include polymethylene groups such as an ethylene
group, a trimethylene group, a tetramethylene group, a
peiatamethylene group, and a hexamethylene group; and a
2,2,4-trimethylhexane-1,6-diy1 group, Examples of the alkenediyi
10group inchzde a pentaii-2-eiie-1.,5-diyi group. Examples of the
beteroatona-containing hydrocarbylene group in which the heteroatom
is a nitrogen atom include a group represented by -CH=N-Clar--CH- and
a group rehresented by CIis-aN-CH2-CH2-, Examples of the
heteroatoratontaining hydrocarbylene group in which the heteroatom is
an oxygen atom include a 15 group represented by
-C112-CH2-0-CH2-CH2'.       The hydrocarbylene group optionally
haying a nitro en atom andlor an oxygen atom as a heteroatona i.s
preferably a hydrocarbylene group, mare preferably an alleanethyl
group, further preferably a polymethylene group.       The number of
carbon atoms of the hydrocarbylene group optionally having a nitrogen
atom amilor an oxygen atom as a heteroatorn is preferably 2. to 10,
more preferably 3 to 8, further preferably 4 to 8; 



R.54- and E.55 each are preferably a hydrocarbyl group having 1 to 8
carbon atoms, or a trialkylsily1 group ha.vin.g 3 to 7 carbon atoms,
or R54` and .R55 are bound to be a hydrocarbylene group having 2 to
10 carbon atoms, more preferably an alkyl group having 1 to 5 carbon
atoms, or a trialkyl.sil, group having 3 to 7 carbon atoms in which
the number of carbon atoms; of each alkyl group bound to a silicon
atom is 1 to 4, or Rf11 and 13,51-i are bound to be an alkanedlyl
group having 3 to 8 carbon atoms, further preferably a linear alkyl
group haying 1 to 3 carbon atoms, or a trimethylsily1 group, or 30
R34 and R55 are bound to be a polymethylene group having 4 to el
carbon  5 5 atoms.       R54 represents a hydrocarbyl group
optionally having a substituent, or a trihvdrocarhyisiiyl group, or
is bound with Rr,5 to represent a hydrocarbylene group optionally
having a nitrogen atom and/or an oxygen atom as a heteroatom. in
addition, R5o represents a hydrocarbyl group optionally having a
substituent, or a trihydrocarbylailyi group, or is bound. with R54 to
represent a hydrocarbylene group optionally having a nitrogen atom
and/or an oxygen atom as a beteroatom. Of the substituted. amino
group represented by the formula (5-A), 10 examples of a substituted
amino group in which Sim and Rm are hydrocarbyl groups include a
dimetlaylamino group, a diethylamino group, a di aropylamino group, a
diisopropylamino group, a dit-butylamilio group, and an.
ethylniethylamino group. Of the substituted amino group represented
by the formula (5-A), 15 examples of a substituted amino group in
which R.54 and REi5 are substituted hydrocarbyl groups containing an
oxygen atom include a .bis(methoxyrnethyllamino group, a
bis(ethoxymethythiunino group, a. biknethoxyethyllamino group, a
bis(ethoxyethyl)amino group, a bia($-tetralaydrofuranyl)amino group,
and a bis(tetrahydrofurfurynamino 20 group.       Of the substituted
amino group represented by the formula (iexamples of a substituted
amino group in which 4 and R55 are 



trihydrocarbylsilyl groups include a bis(trimethyi.. )amino group, a
bis(triethylsilyilamino group, and a
bis(tert-butyldimethylsilyilamino group, Of the substituted amino
group represented by the formula 05-A), examples of a substituted
amino group in which one of Rm and R55 is a hydrocarbyl group, and
the other is a trihydrocarbyleily1 group include a.
.ethylsilylmethylaminti group and a trimethylsilylethylamine group,
Of the substituted amino group represented by the formula (5-A),
examples of a substituted amino group in which Elm and R55 are bound
to he  56 a hydrecarbylene group include a pyrrohdine group, a
piperidino group, a hexamethyleneiminc group, and a
1,2,3,6-tetra.hydropyridyl group.       Of the substituted amino
group represented by the formula examples of a substituted amino
group in which R54 and R65 are bound to be a heteroatom-containing
hydrocarbylene group having a nitrogen atom as a heteroatom include a
1-imidazoly1 group, a 4,5-dihydro-limidazolyl group, a 1-pyrazyl
group, and a 1.-piperazinyl group,       Of the substituted amino
group represented by the formula (5-A), examples of a substituted
amino group in which R54 and R55 are bound, to be 10 a
heteroatom-containing hydrocarbylene group having an oxygen atom as a
heteroatona include a morpholino group.       Examples of the
nitrogen-contammg heterocyclic group include a 4-pyridyl group and a
2-imidazolyl group.       The nitrogen atom containinggroup may be a
group represented by the following formula (5-B):   



5'7 hydrocarbyoxv grou.p. Prefi.. ably, at least two of R56, R57 and
R59 are drocarhyl.oxv groups, more preferably, R56, R6.7 and Et" are
hydrocarbyloxy groups, in the fon13.(11 each represent a hvdroc group
or a hydrocarbylexy group, at least. one of R.59, Wild and 11151 is a
hydrocarbylexy group. Preferably, at least two of R59, R.69 and R61
are hydrocarbyloxy gToups, at least two of 11,59, R.60 and Rill
hydrocarbyloxy The number of carbon atoms of the hydrocarbyl group
and the 10 hydrecarbyloxy group of 13,56, R.57, R, W9, R50 and R6 is
preferably 1 to 8, more preferably I to 6, further preferably 1 to 4.
Examples of the hydrecarbyl group of R,R59, R6D a xd 1:16L include
alkyl groups such as a methyl group, an ethyl group, an irmiopyl
group, an isopropyl group, an n-butyl group, an isobutyl group, a
sec-butyl group, a tert-butyl group, an n-pentyl group, an irliexyl
group, and an n-oetyl group; alkenyl groups such as a vinyl group, a
2-propenyl group, and ropenyl group; and aryl groups such as a phenyl
group and a tolyi group, preferably an alkyl group, more preferably a
linear alkyl group. Particularly preferable is a methyl group or an
ethyl group. Exatoples of the hydrocarbyloxy group of R.55, 1167,
Re5, ft,, R60, and itln include alkoxy groups such as a methoxy
group, an ethoxy group, an n-propoxy group, and an nibutox3,1 group;
and aryloxy groups such as a phenozy group, preferably an alkoxy
group. Particularly preferable is a inethoxy group or an othoxy
group.       Preferably, TVG, R.57, R53, R59, It5ll and W"3 each are
a hydrocarbyloxy group having 1-8 carbons or a hydrocarbyl group
having 1-8 carbons, at least one of W6l, R57 and R58 is a
hydrocarbyloxy group having 1-8 carbons, and at least one of R59,
H.60 and R,61 is a hydrocarbyloxy group having 1-8 carbons, More
preferably, R.66, R61, R58', R55, R.69 and R.61 each are an atkoxy
group 



30 haying 1-6 carbons or an alkyl grouphavingcarbons, at least twe of
R56,  R57 and R5s is a hydrocarbyloxy group haying 1-8 carbons, and
at least two of R59, RG9 and R61 are hydrocarbyloxy groups having 1-8
carbons. Further preferably, R,59, R57, R53, R,59, R59, and R61 each
are an alkexy group having 1-4 carbons. Particularly preferably, R58,
R57, R59, R59, .R99 and R91 each are a methoxy group or an ethoxy
group.        In the formula (5-B), h and i each represent an integer
of 1. to 5. preferably 2 or 3.        Preferable examples of the
hydrocarbyloxysilane compound in the present invention include a
compound represented by the following formula 10 (5-1), which is
represented by the formula (5), and in which A5 is a group
represented by the formula (5-A):    15 wherein R54 and R53 may be
bound, R.5, R52 and R" each represent a hydroca.idayi group or a
hydrocarbyloxy group, at least one of W, R.52 and R53 is a
hydrocarbyloxy group. R" represents a hydrocarbyl group optionally
having a substittiont, or a trihydrocarbyisilyi group, or is bound
with R." to represent a hydrocarbylene group optionally having a
nitrogen atom and/or 20 an oxygen atom as a heteroatom, and R55
represents a hydrocarbyl group optionally haying a substitumid, or a
trihYdruearbYlsilY1 grusaP, or is bound with 1134 to represent a
hydrocarb5dene group optionally ha sa.ug a nitrogen atom a rullor ail
oxygen atom as a heteroa tom, and; represents; an. integer oi to 5.
amino)alk3 ltrilaydrocarbyloxysilane compounds such as
[2-(dimethy1aminiii)ethyl]trimethoxysilane,
[2-hdiethylainimidethyl]trimethoxymia,ne,
1.3-(diniethylaminohiropyntrimethoxysilane,,
-(diethylamino)propyl]trimethoxysilans,
[2-(dimethylamino)ethylltriethoxysiia.ne,
[2-(diethylariaino)ethy]itriethorysilane, [3
(comethylamino)propythriethoxysilane, and
[3-(diethylainino)propylitriethoxysi]ane. 



Of the compounds represented by the formula (5- ), examines of a
compound in which R34 and R35 are hydrocarbyl groups, two of R51, R52
and R53 are hydrocarbyloxy groups, and one of them is a hydrocarbyl
,group include Rdialkylamixio)alkylkiihydrocarbyloxyalkylsilane
compounds such as [2-(dimethylamino)ethylidnnethoxymetlayisilane, 15
[2-(dietikylamino)ethy]]dimethoxymethylailane,
[3-(dimethylaming)propylidimethox,ymethy1si1ane,
,....ethylaininMpropylidimethoxymethy,.0 ae,
Lnino)ethylidiethoxymethylsilane,
no)ethytidiethoxymethyisilane,
i'd-(dimethylamino)propylidiethoxymethylsila.ne, and
13-(diethylamino)propylidiethoxymethylsiiane.       Of the compounds
represented by the formula (54), examples of compound in which R34
and R35 are hound. to be a hydrocarb lene group, and R51, R52 and.
T53 are hydrocarbylaxy groups include (cyclic
amincialityl)trihydrocarbyloxysilane compounds such as
idinyl.methyl)trimethoxysilane, Cpiperidmometh.y0trimethoxysilane
-amethyleneiminemethyDtrimethoxysilane, [24,1-pyrroi,
yethylltrimethoxysilane, (2-piperidinoethyptrimethoxysilane,
[2-(1-h.examethyleneimino)ethyl]trimethoxysliane,  GO
[3-(1-pyrrolidiny".prop3litrimethoxysilane,
l3-piperidinopropyl)trimethoxysi1ane,
[3-(1-hexamethyleneimin.o)propy]itrimethoxysilane, [3 -(1
-pyrrolidlnyl)propyll tr iethoxysilane,
(3-piperidinonropyOtriethoxysilam and. 1.3-(1
-hexarnethyieneimino)propylltriethexysilane,       Of the compounds
represented by the formula (5-1), examples of rt compound in which
R54 and RR': are bound to be a heteroatonrcontaining hydrocarbyle,ne
group having a nitrogen atom as a heteroatom, and and R52 are
hydrocarbyloxy groups include 1-(2-triniethoxysilylethyl)imidazole,
1-(2-trimethoxygilyleth 



1.-(3-triethoxysilyipropypimidazele, and
-triethoxysilylpropvl)'4,5-dihydroimidazole. Of the compounds
represiented by the formula (5-1), examples 15 compound in which R.54
and R.55 are bound to be a h.eteroatom-containing hydrocarbylene
group having an oxygen atom as a heteroatom, and R51, R.52 and.R,51
are hydrocarbyloxy groups include   morpholinoethylkrimethoxysilan.e
and. (3-morpholinopropy0trimethoxysilane.       Of the compounds
represented by the formula (5-1), examples of a compound in which
R.54 and. .R21* are hydrocarbyl groups having a substitue and. WI, W2
and R.5:l are hydrocarbylcxy groups include
1{bis(tetrahydroluranyDaminoialkylltrihydrocarbylexysilane compounds
such as 121bis(3-tetrahydrofuranylla.minciethyiltrimethoxysilane,
1'2-[bis(3-tetrabydrofuranyl) 3.311 3101 ethyrrtriethoxysilane, fb is
(3 -t etrdrofurany Damincd p rop yfltrime thoxysil a n . 13- Lb is
(3- te trdro furany I.; am i noi p rop y trie t oxy a ne Of the
compounds represented by the formula (5-1), examples of a compound in
which PJA and. R.55 are trialkylsily1 groups, two of Wu, R52 and 30
R53 are hydrocarbyloxy groups, and. the remainder is a h3.7drocarbyl
group  61 includeamino l' yl[dihydrocaiarie compounds such as
{2-[N,N-bigtrimethylsily0aminoiethylidimethoxymesilane, {3- [N, N-
hisftrime thylsilyDa mino] p ropy ji dimethox-ymethylsila ne,
{2-[N,N-his(trimethyminoiethylidiethoxymethylsilane, and [
,N-bis(trimethyleilyDaminMpropyildiethoxymetbylsilane. 



The compound, represented by the formula (5-1) is preferably a
compound in which WI, Bri2 and IlFis are hydrocarbyloxy groups having
1 to 8 carbon atoms, or hydrocarbyl groups having 1 to 8 carbon
atoms, at least one 10 of R51, R52 and R.52 is a hydrocarbyloxy wroup
having Ito 3 carbon atoms, R54 and IR55 are each a hydrocarbyl gToup
liaving 1 to 8 carbon atmns, or a     kylsilyi group having- 3 to 7
cakbon an-i,Jor WA and R5 r) a.re bound to he a hydrocarbylene group
having 2 to 10 carbon. atoms, and j is an. integer of 1 to 5. More
preferable is a compound in which WI, R52 and. Risa are alkoxy groups
having 1 to 6 carbon atoms, or alkyl groups having -1  to 6 carbon
atoms, at least two of R51. R52 and R.53 are alkoxy groups having I.
to 6 carbon atoms, the remainder is an. alkyl group haying I to C
carbon atoms, 1),C`4 and are each an alkyl group haying 1 to 5 carbon
atoms, or a trialkylsiNd group having 3 to 7 carbon atoms, in which
the number of carbon atoms of 20 each alkyl group bound. to a silicon
atom is 1. to 4, or R51 and R55 are bound to be an alkanediy1 group
haying 3 to 8 carbon atoms, and j is an integer or I to 5. Further
preferable is a compound in which 1131, R52 and R53 are alkoxy groups
having 1 to 4 carbon atoms, EP4 and R.55 are each a linear alkyl
group having 1 to 3 carbon atoms, and j is 2 or 3,       The compound
represented by the formula (5-1) is particularly preferably
[2-(dimethylamino)ethyl]trimethoxysilane, [2 (die th yl a na ino)
ethyl] t rimetthoxys flans {3-(dimethylaminMpropyiltrimethoxy Slianc`
[3-ialiethylaminMprepyi]trimethoxysilane. The hydrocarbyloxysilane
compound preferable m the present  62 invention may also be a
compound represented by the following formuh   



,5 whesrein R5], R52, R52, R5665 R6I it each represent a hydrocarbyl
group or a hydrocarhyioxv group, at least one of R51, R52 and R68 is
a hydrocarbyloxy group, at least one of R56, R57 and. R52 is a
hydrocarb aoxy group, at least one of R59, R6, WI is a
h.ydrocarbyloxy group and j, h and i each represent a integer of 1 to
5, 10 which is represented by the formula (5) in which A isa group
represented by the ibrintda (5-13).   Examples of the compound
represented by the formula (5-2) include tris(3 trimethoxysilylp ropy
Disocyanarate, 1,3,5 -trise3-triethoxysilylpropyeisocyanurate, 15L
3,5-tris(3-tripropoxysilylpropyl)isocyanurate,
5-tris(3-tributoxysilylpropyDisocyanurate,
1,3,5-trisC2btrimethoxysilylethylpisocyanurate, and s
letbypisocyanurate.       The compound represented by the formula
(5-2) is preferably a compound in which R.51, R2, R, R56, R57, R,
R99, R69 and R61 each are an alkyl group having 1. to 6 carbons or an
alkoxy group having I. to 6 carbons, at least two of R51, R52 and R53
are alkoxy groups having 1 to 6 carbons, at least two of R. R57 and
R58 are alkoxy groups having 1 to 6 carbons, at least  6$ two of E52,
Reo and bi.61 are alltoxy groups having 1 to 6 carbons, and j, h and
i each are 2 or 3, and more preferably a compound in which R51, R52,
Rls3, R57, R58, Rri9, flee and R..3 each are alkox3,, groups having
to 4 carbons, and h. and. i each are 2 or 3. 



The compound represented. by the formula (5.2) iis particularly
preferably 1,3,5-tris,[3-(trimethoxysilyDpropyllisooyanurate,
In addition, examples of the compound represented by the formula. (5)
nclude a compound in which A5 is a cyano group or an isocyanato
group. Examples of a compound in which ,EV in the formula (5) is a
cyano 10 group include (2-cyanoethyl)trimethoxysilane,
(3-cyanopropyptrimethoxysilane: (2-cyanoethyptriethogysilaand
(3-cyanopropyptriethoxysilane.       Examples of a compound in which
A5 in the formula (5) is an isocyanato group include
(2-isocyanatoethyl)trimethoxysilane,
(3-isocyanatopropyntrimethoxysilane,
(2-isocyanatoethyDtriethoxysialne, and
(3-isocyanatopropyi)trietidoxysilane.       The amount of use of the
hydrocarbylo ysilane compound is preferably 0,5 mmol or more, more
preferably I mmol or more, per 100 g of the conjugated diene-based.
polymer. The amount of use is preferably 25 mtuol or less, more
preferably 10 Emnol or less, further preferably 5 namol or less.
The ternrierat.ure at whim a reaction product obtained, by reacting
the cmdjugated diene-based polymer with the organometailic compound
is reacted with the hydrocarbyloxysilan.e compound is preferably 25C
or higher, more preferably 35C or higher, further preferably 50C or
higher, The temperature is preferably 100C or lower, more preferably
90C or lower, further preferably 80C or lower. The time during which
a reaction product obtained by conjugated diane-based polymer with
the organ.ometallic compound is $O reacted. with the
hydrocarbyloxysilane compound is preferably 60 seconds or  64 longer,
more preferably 5 minutes or longer. The time is preferably 5 hours
or shorter, more preferably 1 hour or shorter,       Preferably, the
modified. conjugated dim-le/based polymer 4th, present invention is
obtained by obtaining a polymerization solution containing a
conjugated diene-based polymer by polymerizing a monomer component
containing a conjugated diene compound and a compound represented. by
the formula (1) using an organtanetallic compound in. a hydrocarbon
solvent, adding an organometallie compound to the resulting
polymerization solution to react the conjugated. diene-based polymer
with 



10 the organometallic compound and, thereafter, adding a
hydrocarbyloxysilane compound. to a solution containing the reaction
product to react the reaction product with the hydrocarbyloxysilane
compound.       As a method of recovering the resulting modified
conjugated. diene-hased polymer, a known method can be used, and
examples thereof include a method of adding a coagulating agent to a
solution containing a conjugated diene-based polymer, and a method of
adding steam to a. solution. containing a conjugated diene-based
polymer. The recovered. modified conjugated diene-based polymer may
be dried with a known drier such as a band drier or an extrusion-type
drier. 20 [Modified conjugated diene-based polymer]       The Mooney
viscosity (1M1.1.ii of the modified conjugated diene-based polymer of
the present invention is preferaoly 10 or more, more preferably 20 or
more in order to enhance the ten.sile strength at break. In addition,
in order to enhance processability, the Mooney viscosity is
preferably 200 or less, more preferably 150 or less. The Mooney
viscosity (M1,14 is measured at 100C according toK.6300 (1924). The
molecular weight distribution of the modified conjugated dien.e.based
polymer of the present invention is preferably. 1 to 5, more
preferably 1 to 2. in order to enhance the fuel cost saving effect.
The 30 molecular weight distribution is obtained by measuring the
number average  molecular weight (Mn) and the %rage molecular weight
C,Mwil by a gel permeation chromatographyMw by Mn,       The amount
of vinyl bonds of the modified. conjugated diene-based polymer of the
present invention is preferably 80 mol% or less, more preferably 70
mons6 or less, letting the content of the conjugated diene unit be
100 mol%, in order to enhance the fuel cost saving effect. In
addition, in order to enhance gripping properties, the amount of
vinyl bonds is preferably iol% or more, more preferably 15 mol% or
more, further preferably 20 mol% or more, particularly preferably 40
mol'l.6 or more, The amount of 10 vinyl bonds is obtained from the
absorption. intensity at around 01.0 cm' which is an absorption peak
of a vinyl group, by infrared. spectroscopy, [Polymer composition]
The modified conjugated dienediased polymer of e present 



invention can he used in the form of a polymer composition obtained
by 1.5 blending other polymer components and. additives therein.
Examples of the other polymer components include a st.:'
ene-hutadierie copolymer, polybutadien.e, a butatldentnisoprene
copolymer, a butyl rubber, a natural. rubber, an ethylene-propylene
copolymer and an erhylene-ootene copolymer. One or more kinds of them
are used. 20When the other polymer components are blended in the
modified conjugated diene-based polymer of the present invention, the
blending amount of the modified conjugated. diene:based polymer of
the present invention is preferably 10% by weight or more, more
preferably 20% by weight or more, letting the total blending amount
of a polymer component (including the blending amount of the
conjugated diene-based polymer of the prese,rit invention) be 100% by
weight, in order to enhance the fuel cost saving effect. Examples of
the additive include a vulcanizing agent, a vulcanization
accelerator, a. vulcanization activator, an organic peroxide, a
reinforcing, 30agent, a filler, a silane coupling agent, an. extender
oil, a processing aid, an  anti:aging agent, and a lubricant.
Examples of the. vulcanizing agent include sulfur, Examples of sulfur
include powdery sulfur, precipitated sulfur, colloidal sulfur,
insoluble sulfur, and highly-dispersible sulfur. The blending amount
of the vulcanizing agent is preferably 0,1 part by weight to 15 parts
by weight, more preferably 0.3 part by weight to 10 parts by weight,
further preferably 0,5 part by weight to 5 parts by weight per 100
parts by weight of the polymer component. Examples of the
vulcanizadon accelerator include tibased 10 vulcanization
accelerators such. as 2-mercaptobenzothia.zole, dibenzothiazyl
disulfide, and N-cyclohexyl.-2-ben.zotbia.zylsulfenamide:
thiuram-based vulcanization accelerators such as tetramethylthiuram
monosullide and. tetramethylthiuram disulfide salfenamide-based
vulcanization accelerators such as N-cyclohexyl-
enzothiazolesulfenamide, N-tert-buty1-2-benzothiazolesulkinamide,
N-oxyethylene-2-benzothiazolesulfenandide,
N-oxyethylene-2-benzothiazolesulfenamide, and
N,N-dilsopropy1-2-benzothiazolesulfenamide; and guanidine-based
vulcanization accelerators such as diphamiguanidine,
diorthotolylguanadine. 



20 and orthotolyibiguanidine. The blendin.g amount of the
vulcanization accelerator is preferably 0,1 part by weight to 5 parts
by weight:: more preferably 0.2 part by weight to 3 parts by weight
per 100 parts by weight of the polymer component Examples of the
vulcanization activator include stearin acid and zinc oxide. Examples
of the organic peroxide include dicumyl peroxide and ditertiarybutyl
peroxide.         Examples of the reinforcing ag-cut include a
silica-based reinforcing agent and carbon black,
Examples of the silica-based reinforcing agent include dry silica
SOhydrous silicic acid), wet silica (hydrous silicic acid), colloidal
67 precipitated silica, calcium silicate, and aluminum silicate. One
or more kinds of them can be used. The BET specific surface area at
the silica-based reinfircing agent is preferably 50 m2I2 to 250 m2/g.
The BET specific surface area is measured according to ASTM P1993-03.
As a commercially 5 available product, trade name .13Itrasil VN3-G
manufactured by Delr,tuisa, trade names VN3",kO, ER, and RS-150
manufactured by Tosoh Silica Corporation, and trade names Zeosil
111.5MP and 1165MP manufactured by Rhodia can be used. Examples of
carbon black include channel carbon black. such as EPC, 10 3,1PC and
CC; furnace carbon black such as SAP, ISAR HAP, MAF, FEF, SHE (WE
APF, EF, CE KW and ECE'l thermal carbon black such as FT and MT;
acetylene carbon black; and graphite. One or more kinds of them can
be used. The nitrogen adsorption specific surface area (1C2SA) of
carbon black 15 is preferably 5 m21g, to 200 m2/g, and the dibutyl
phthalate (DBP) absorption amount of carbon black is preferably 5
to11100 g to 300 ra11100 g. The nitrogen adsorption specific surface
area is measured according to ASTM P4820-93, and the PEP absorption
amount is mea.sured according to ASTM D2414-93. As a commercially
available product, trade name DIABLACK 20 N339 manufactured. by
Mitsubishi Chemical Corporation, trade names BEAST 6, SEAST 711'1,
and SE.A.ST KR manufactured by Tokai. Carbon Co., Ltd., and trade
names CE 3 and Special Black 4A manufactured by Degussa can be used.
When the reinforcing agent is blended in the modified conjugated
dieneThased polymer of the present invention to formulate the blend
into a polymer composition, the blending amount of the reinforcing
agent is preferably 10 parts by weight to 150 parts by weight per 100
parts by weight of the blending amount of the conjugated diene-based
polymer of the present invention. in order to enhance abrasion
resistance and strength, the 



30 blending amount is more preferably 20 parts by weight or more,
further  68 preferably 30 parts byght or more, in order to enhance
reinforcing properties, the blending amount is more preferably 120
parts by we e. less, further preferably 100 parts by weight or less.
When the reinforcing agent is blended in the modified conjugated
-used polymer of the present invention to formulate the blend into a
polymer composition, it is preferable to use a silica-based
reinforcing agent as the reinforcing agent in order to enhance the
fuel cost saving effect. The blending amount of the silica-based
reinarcing agent is preferably 50 parts by weight or more, more
preferably 70 parts by weight or more, letting the 10 total blending
amount of the reinforcing agent be 100 parts by weight.       The
weight ratio of the content. of the silica-based reinforcing agent to
the content of carbon black (content of silica content of carbon
black) preferably 2 : 1 to 50 : 1. It is more preferable that the
weight ratio is 5 to 20 : 1. in order to enhance the fuel cost saving
effect, and enhance reinforcing properties,       Examples of the
filler include calcium carbonate. talc, alum. aluminum hydroxide,
and. mica.       Examples of the silane coupling agent include
vinyltrichlorosilane. vinyitriethoxysilane. vinyltris(etboxyethoxyne.
2-(3,4-epoxychlorohexyDethyltrimethoxysilane,
rglycidoxypropyltrimethoxysilane, rmetbacryloxypropyltrim ete,
N-(43-aminoethyb- raininopropyltrimethoxysilare,
N-(13-aminoetlayl)-7.aminoprop.ylmethyldimetlioxysilane. N
Thenyby-aminopropyltrimothoxysilane, y-chlorepropyitrimethoxysila e 



itap topropyltrime thc)xy silaneramim wr)pyltriethoxysilane,
bis(3-ftriethoxysily0propyl) disulfide, bis(3- (triethc)xysilyDpropyn
tetrasuleide, rtrinethoxvsuviprooviaimeuhvtruocarharnyl tetrasullide,
and. rtrimethoxysilylpropyIbenzuthiazyl tetrasuifide. One or more
kinds of them are used. As a commercially available product, trade
names 8i69 and o manufactured by Degussa can be used  69 Whene
coupling agent is blended in the modified conjugated. diene-based
polymer of the present invention to formulate the blend into a
polymer composition, the blending amount of the silane coupling agent
is preferably I part by weight to 20 parts by weight, more preferably
2 parts by weight to 15 parts by weight, further preferably 5 parts
by weight to 10 parts by ,eight per 100 parts by weight of silica.
Examples of the extender oii include an aromatic mineral oil
(viscosity gravity constant (V.G.C, value) 0.900 to 1.049), a
naphthene mineral oil (VICI,C, value 0,850 to 0.899), ana a paraffin
mineral oil (VIG,C, 10 value 0.790 to 0.849). The content of
polycyclic aromatics of the extender oil is preferably less than 3%
by weight, more preferably less than 1% by weight. The content of
polyeyclic aromatics is measured according to method 346/92 of the
Institute of Petroleum Wic,), In addition, the content of aromatic
compounds (CA) of the extender oil is preferably 20% by weight or
more, 1.5 One or more kinds of these extender oils are used,
Examples of a process for producing a polymer composition by blending
the other polymer components and additives in the modified conjugated
dien.e-based polymer of the present invention include a proces  of
kneading the modified conjugated diene-based polymer of the present
20 invention, other polymer components, and additives using a
kneading machine. Examples of the kneading machine include a roli
kneading maciam.e and. a Banbury mixer,       As the kneading
conditions when the components are kneaded using a kneading machine,
when an additive other than the vulcanizing agent and the
vulcanization accelerator is blended, the kneading temperature is
usually 50C to 200C, preferably 80C to 190C and, when the vulcanizing
agent and the vulcanization accelerator are blended, the kneading
temperature is usually 100C or lower, preferably room temperature to
80C. The kneading time is usually 30 seconds to 30 minutes,
preferably 1 minute 30 to 30 minutes. In addition, a composition with
the vulcanizing agent and 



70 the vulcanization accelerator blended therein is usually used
after being subjected to a vulcanization treatment such as press
vulcanization. The vulcanization temperature is usually 120C to 200C,
preferably 14.0C to 180C.         The polymer composition of the
present invention excellent in the fuel cost saving effect, and is
suitably used in tires. Exaitipl lysical property assessment was
performed by the iuliov 10inethocis. 1. Mooney viscosity         The
Mooney viscosity of a polymer was measured at 100C accord.inc to JIS
K6300 (1994l. 2, Amount of vinyl bonds (unit:/) 15The amount of vinyl
bonds 01 5. polymer was obtained. from an absorption intensity at
around 910 cm-1 which is an absorption peak of a vinyl group, by
infrared spectroscopy. 3, Content of styrene unit (unit: % by weight)
The content of a styrene unit of a polymer was obtained from a 20
refractive index according to JIS K6883 (19,95). 4. Molecular weight
distribution (Mw1M)a)        The weight average molecular weight (Mw)
and the number average molecular weight (Mn) were measured by a gei
permeation chromatography (GPO me,thod under the following conditions
(1) to (8), a n d the molecular weight distribution. (Mw/Mn) of a
polymer was obtained. 



tus: HLC-3220 manufactured by Tosoh Corporation  (2) Separation
column: TSKgel SuperITM-EI (two columns in series) manufacture by
'Pasch Corporation  (3) Measurin.g temperature: 40C  (4) Carrier:
tetrahydrofuran  Flow rate 0,6 :int:train Injection amount: 5 kL
Detector: differential refraction. (8) Molecular weight standard:
standard. polystyrene 5. Fuel cost saving effect        A strip-like
test piece of 4 mm in width, 40 mm in length and 1.2 mm in thickness
was punched out from a sheet-like vulcanized molding, and was
subjected to a test, in the measurement, the loss tangent of a test
piece at a temperature of 70C (tan.8 (70'0) was measured with a
viscoelasticity 10 measuring apparatus (manufactured by Ueshipaa
Seisakushe Co., Ltd,) under the conditions of a strain. of 1% and a
frequency of 10 Hz. As this value is smaller, the fuel cost saying
effect is excellent. 6, Gripping properties        A strip-like test
piece of 4 mm in width, 40 mm in length and 1.2 mrd in thickness was
punched out from a sheet-like vulcanized molding, and was subjected
to a test, In the measurement, the loss tangent of a test piece at a
temperature of 0C (tan5 (0"C)) was measured with a viscoelasticity
measuring apparatus (manufactured. by treshima Seisakusho Co,, Ltd)
under the conditions of a strain of 2,5% and a frequency of 10 Hz, As
this 



20 value is larger, gripping properties are excellent, T. Tensile
strength at break (TB, unit: ME's) According to JIS K6251, using a
No, 3 dumbbell test piece, the stress at break of the test piece was
measured at a tension rate of 500 minimin, 8. Elongation at
breakunit: %)        According to JIS 1{.6251., using a No. 3
dumbbell test piece, the elongation at break of the test piece was
measured at a tension rate of 500 mm/min. isxample 1 A
polymerization, reactor made of stainless steel equipped with 30
stirring device of an internal volume of 20 L was washed, dried, and
replaced  with dry nitrogen, Then, 10,2 kg of industrial hexa.ne
(density 680 kg/m4) 608 g ofitadiene, 192 g of styrene, 4.53nmol) of
4-methylstyrene, 6.13n.l. of tetralaydrofuran, and 4.4 ml of ethylene
glyc diethyl ether were placed into the polymerization reactor. Then;
an n-hexane solution of rnbutyllithium (n+uwilithium content 14.4
mmol) was placed into the polymerization reactor, and a
polymerization reaction was Initiated. A copolymerization reaction of
1,B-butadiene, styrene., and 4-methylstyrene was performed at a
temperature in the polymerization 10 reactor of 85C and a stirring
rate of 130 rpm for $ hours, while --butadiene and styrene were
continuously supplied to the polymerization reactor. The supply
amount of 1,3-butadiene was 912 g, and the supply 



mount of styrene was 288 g, To the polymer solution was added 20 ml
of a hexutio- containing 1.2 ml ofl-butandl, and the polymer solution
was stirredfor 15 minutes.         Then, a cyclobexane solution of
se." butyllithium. (sec-butyllithium content 64.0 minol), and 11.5 ml
(77,2 mmol) of      1"ctetramethylethylenediamine were placed into
thepoymer.ization 20reactor, followed by stirrin.g for 30 minutes,
Further, 04.0 mmol of [3diethylainino)prcq:rUtrixnethoxvsiiane was
added,followed by stirring for 15 minutes. To the polymer solution
was added 20 nil of a hexane solution containing 4.0 ml of methanol,
and the polymer solution was stirred for minutes. Then, to the
polymer solution were added 8.0 g of
2-tert-butyl-Cri3-tert-buty1-2-hydroxy-5-methylhenzyl)-4-niethylpheny
i acryiate (trade name: Sumilizer GM manufactured by Sumitomo
Chemical Co., Ltd.), and 4.0 g of
pentaerythrityltetrakis(3-laurylthioprepionate) (trade name:
Sumilizer TP-D manufactured by Sumitomo Chemical Co., Ltd.), then, 30
the polymer solution was allowed to stand at room temperature for 16
hours,  73 and the solvent was evaporated to obtain polymer.
Thereafter, the resulting polymer was further dried. at 55C for 6
hours under reduced pressure. Assessment results of the polymer are
shown in Table 1,       Then, 100 parts by weight ofresulting
polymer, 78,4 parts by weight of silica (trade name: Ultra.sil 'VN3-0
ma.nufactured by Degussa), 6.4 parts by weight of a silane coupling
agent (trade name: Si66 manufactured by Degossa), 6,4 parts by weight
of carbon black (trade name: DIABLACK 



N339 manufactured by Mitsubishi Chemical Corporation), 47.6 parts by
weight of an. extender oil (trade name: 3.0M0 Process NC' 1.40
manufactured 10 by Japan Energy Corporation), 1.5 parts by weight of
an ardiaging agent (drade name :Antigen 3C manufacttoied by Smnitomo
Chemical Co., Ltd,), 2 parts by weight of ste.aric acid, 2 parts by
weight of zinc flower, 1 part by weight of a vulcanization
accelerator (trade name: Soxinol CZ manufactured by Sumitomo
Chemical. Co., Ltd..), 1 part by weight of a vulcanization
accelerator (trade name: Soxinol D manufactured by Sumitomo Chem 1.5
parts by weight of a wax (trade name: Sunnoc N manufactured by Ouchi
Shinko Chemical Industrial Co,, Ltd.), and 1.4 parts by weight of
sulfur were kneaded with a laboplast :oath to prepare a polymer
composition, The resulting polymer composition was molded into a
sheet with a 6 inch roll, 20 and the sheet was heated to vulcanize at
160C for 45 minutes to prepare a vulcanized sheet of 150 ram in
width, 150 111111 in length, and 1,2 ram in thickness. The results of
physical property assessment of the vulcanized sheet are shown in
Table 1, Example 2       A. polymerization reactor made of stainless
steel equipped with a. stirring device of an internal volume of 20 L
was washed, dried., and replaced with dry nitrogen. Then, 10.2 kg of
industrial hexane (density $80 608 g of l..3'hutadene, 192 g of
styrene, 1.51 g (12.8 mmo1) of 4-methylstyrene, 6.1 ml of
tetrahydrofuran, and 4.4 ml of ethylene !to' 30 diethyl ether were
placed into the polymerization reactor, Then., an  74 ntexane
solution of n-buty .ta (rrbutyliithiu.n.t content 14A nanaol) was
placed into the polymerization reactor, and a. polymerization
reaction was initiated. 



A copolymerization reaction of 1,3-butadiene, styrene. and
o4-methylstyrene was performed at a temperature in the polymerization
reactor of 65C and a stirring rate of 130 rem, while 1,3-butadiene
and styrene were continuously supplied to the polymerization reactor.
After 20 minutes from polymerization initiation, 20 ml of a hexane
solution containing 1.51 g (12.8 alma of 4-methylstyrene was rapidly
placed 10 into the polymerization reactor at a polymerization
temperature of 65'C and a stirrina rate of 130 rpm, After 20 minutes
from that (after 40 minutes from polymenzation initiation), 20 ml of
a. hexane solution containing U51 g (12,8 amia of 4-methylstyrene was
rapidly placed into the polymerization reactor at a 15 polymerization
temperature of 65C and a stirring rate of 130 rpm, After 2 hours and.
20 minutes from. that (after 3 hours from polymerization initiation),
20 ml of a hexane solution containing 1.2 ml of 1 -butanol was added
to the polymer solution, and the polymer solution was stirred for 15
minutes. The supply amount of 1,3-butadiene in 20 polymerization was
912 g, and the supply amount of styrene was 288 g.       Then, a
cyclohexane solution of sec-butyllithiumJvihthium content 64.0 ran,
ay and 11.5 ml (77,2 nimop of 1,1,2.2-tetramethylethylenediamine were
placed into the poly ei"zation reactor, followed by stirring for 30
minutes.       Further, 64.0 mmol of
[3'(diethyiamino)propylItrimethoxysilane was added, followed by
stirring for 15       To the polymer solution was added 20 ml of a
hexane solution containing 4,0 ml of methanol, and the polymer
solution was stirred for 5 minutes, Then, to the polymer solution
were added 8.0 g of 



$02frert-buty1-6- (3-tart-butyl -2-hydroxy- methylbe n.zyl) -4- me
thylphe lay!  acrylat,name: Sun ilizer GM manufactured by S umtomo CI
hemica] Co., Ltd), and 4.0 g of pentaerythrityltetrakis(3-laus h.
Tropion.a'e name: Sumilizer TP-D manufactured by Sumitomo Chemical
Co., Ltd.), then, the polymer solution was allowed to stand at room
temperature for 16 hours, and the solvent was evaporated, to obtain a
polymer. Thereafter, the resulting polymer wa.s further dried at 55C
for 6 hours under reduced pressure. Assessment results of the polymer
are shown. in Table 1. Then., 1.00 parts by weight of the resulting
polymer, 78.4 'silica (trade name: Ultrasil \IN3-G manufactured by),
6.4 10 parts by weight cf a silane coupling agent (trade name: Si69
manufactured by Deus), 6.4 parts by weight ofrlrt e black (trade
name: DIABLACK N339 manufactured by Mitsubishi Chemical Corporation),
47,6 parts by weight of an extender oil (trade name: 30M0 Process
NC-140 manufactured by japan Energy Corporation), 1.5 parts by weight
of an a.ntia.ging agent 15trade name: Antigen 3C manufactured by
Sumitomo Chemical Co., parts by weight of stearic acid, 2 parts by
weight of zinc Hower, 1 part by weight of a vulcanization accelerator
(trade name: Soxin.ol CZ .manizffictured by. Sumitomo Chemical Co.,
Ltd.), 1 part by weight of a vulcanization accelerator (trade name:
Soxinol D manufactured by Sumitomo Chemical Co., 20 Ltd.), 1.5 parts
by weight of a wax (trade name: Surin.oc N manufactured by Ouchi
Shinko Chemical industrial Co., Ltd.), and. 1.4 parts by weight of
sulfur were kneaded with a laboplast mid to prepare a polymer
composition. The resulting polymer composition was molded into a.
sheet with a 6 inch roll, and the sheet was heated to vulcanize at
160C for 45 minutes to prepare a 25 vulcanized sheet of 150 mm in
width., 150 ram in length, and 1,2 mm in thickness. The results of
physical property assessment of the vulcanized sheet are shown in
Table 1. 



Example 3       A polymerization reactor made of stainless steel
equipped with a stirring device of an internal volume of 5 L was
washed, dried, and replaced  76 withiogen, Then, 2 55 kg of
industrial hexane 137 g of 1.3-hutadiene, 43 g or styrene, 1,74.4
mnicd) of 4-methylstyrene, 1,52 ml of tetrahydrofuran, and LOU nil of
ethylene glycol diethyl ether were placed into the polymerization
reactor, Then., an ;rims:tine solution of n-butyllithium.
Gaibutyllithium content 3.61 namo9 was placed into the polymerization
reactor, and a polymerization reaction was initiated.. A
copolymerization reaction of 1,3-butadiene. styre.ne, and.
zrimethylstyrene was performed at a temperature in the polymerization
reactor of 65'e and. a stirring rate of 130 rpm for 2 hours and 30
minutes, 10 while 1.,3-butadiene and styrene were continuously
supplied to the polymerization reactor. The supply amount of
1,3-butadiene was 205 and the supply amount of styrene was 65 g. To
the polymer solution was added 5 ml of a hexane solution containing
0,26 nu of libutanol, and the polymer solution was stirred for
minutes. Then, a 0)701(4:exam; solution of
sec-butyilithiubutyllithium content 23.8 mmoD, and 4.32 ml (29,0
mined) of 1,1,2,2-tetramethylethylenediarnine were placed into the
pol'ymerizaton reactor, followed. by stirring for 30 minutes.
Further, 23,8 namol of [3(diethylammno)propyiItriniethoxysilane was
.., followed by stirring for 15 minutes, 



To the polymer solution was added 5 ml of a hexane containing 1.0 ml
of methanol, and. the polymer solution was stirred for 5 minutes.
Then, to the polymer solution were added 1.8 e of 2- tert-bu
li64(3-tert-buty1-2-hydroxy-5-m.othylbenzyli;;ylphenyi acrylate
(trade name Sunailizer GM manufactured by Sumitomo Chemical
Ltd.)" and 0.9 g of pentaerythrityltetraltis(3-laurylthiopropionate)
(trade name: Sumilizer TP-D manufactured by Sumitomo Chemical. Co.,
Ltd.), then, the polymer solution was allowed to stand at room
temperature for 16 hours, 30 and the solvent was evaporated to obtain
a polymer. Thereafter, the  resulting polymer was further dried at
55C for 6 hours under reduced pressure. Assessment results of the
polymer are shown in Table 1.       Then, 100 parts by weight of the
resulting polymer, 78.4 parts by weight of silica (trade name:
Ultrasil VN3-G manufactured by Degussa). GA parts by weight of a
silan.e coupling agent (trade name: Si09 manufactured by Degussal,
6.4 parts by weight of carbon black (trade name: DIABLACK N339
manufactured by Mitsubishi Chemical Corporation), 47,6 parts by
weight of an. extender oil (trade name: JOMO Process NC-140
manufactured by Japan. Energy Corporation), 1,5 parts by weight of an
antiaging agent 10 (trade name: Antigen 3C manufactured by Sumitomo
Chemical Co., Ltd.), 2 parts by weight of stearic acid, 2 parts by
weight of zinc flower, 1 part by weight of a vulcanization
accelerator (trade name: Soxinal CZ manufactured by Sumitomo Chemical
Co., Ltd.), I. part by weight of a vulcanization accelerator (trade
name: SoxinolD manufactured by Sumitomo Chemical Co., 15 Ltd): 1.5
parts by weight of a wax (trade name: Sunn.oc N manufactured by Ouch/
Shinko Chemical Industrial Co., Ltd.), and 1,4 parts by weight of
sulfur were kneaded with a lalsoplast mill to prepare a polymer
composition. The resulting polymer composition was molded. into a
sheet with a 6 inch roil, and the sheet was heated to vulcanize at
160C for 45 minutes to prepare a 20 vulcanized, sheet of 150 mm in
widtb" 150 rum in length, and. 1,2 mm in thickness. The results of
physical property assessment of the vulcanized sheet are shown in
Table 1, Example 4 



A polymerization reactor made of ainless steel equipped with a ing
device of an internal volume of 5 E was washed, dried, and. replaced
Then, 2.55 kg of industrial hexane (density 680 kgim:3), 137 g of
1,3-hutadiene, 43 g of styrene, 3.89 g (28.7 mmol) 4-methylstyrems,
1.52 ml of tetrahydrofuran, and. 1.09 ml of ethylene glycol diethyl
ether were placed into the polynaerization reactor. Then, an
tbilexane solution of 36 n-hutyllithimm (n-butyllithhim content 3.61
mm '1 was placed into the  78 polymerization reactor, and a
polymerization rcactioix was initiated. A copolymerization reaction
of 1,3-butadiene, styrene, and   nethylstyrene was performed at a
temperature in the polymerization reactor of 65C and a stirring rate
of 130 rpm for 2 hours and 30 minutes, while 1,3-butadiene and
styrene were continuously supplied to the polymerizationThe supply
amount of 1,3-butadiene was 205 g, and the supply amount of styrene
was 65 g.       lb the polymer solution was added 5 ml of a hexane
solution containing 0,26 ml of 1.-hutanel, and the polymer solution
was stirred for 15 minutes. Then, a cyclohexane solution of sec'-.m
(sec-butyllithiun content 43.1 mmol), and. 7,70mmol)
1,1,2,2,-tetramethythtlaylenediamine were placed into the
polymerization reactor, followed, by stirring thr 30 minutes.
Further, 43.1 tram)! of [3.tdiethyiamino)propyi]trim.ethoxysilan,e
was added, :followed by stirring for 15 minutes. 



To the polymer solution was added 10 ml of a hexane solution
containing 2.6 ml of methanol, and th.e polymer solution was stirred.
for o minutes. Then, to the polymer solution were added. 1.6 g of
202-
tert-buty1-6-63-tert-buty1-2-hydroxy-5-meth:ythenzy0-4-methylphenyl
acrylate (trade name: Sumilizer GM manufactured by Sumitomo Chemical
Co,, Ltd.), and 0.9 g of
pentaerythrityltetrakis(3-laurylthiopropionate) (trade name:
Surailizer TP-D manufactured by Sumitomo Chemical Co., Ltd), then,
the polymer solution was allowed to stand at room temperature for 16
hours, and the solvent was evaporated to obtain a polymer.
Thereafter, the resulting polymer was further dried at 55C for 6
hours under reduced pressure. Assessment results of the polymer are
shown in Table 1.       Then, 100 parts by weight of the resulting
polymer, 78.4 parts by weight of silica (trade name: Ultrasil VN3-G
manufactured. by Degussa), 6,4 30 parts by weight of a silane
coupling agent (trade name: Si69 manufactured  by .Degu.6,4 parts by
weight of carbon blackDIABL, N339 manufactured by Mitsubishi Chemical
Corporation), 47,6 parts by weight of an extender oil (trade name:
JOMO Process NCJ4O manufactured by japan Energy Corporation), 1,5
parts by weight of an ant:lag-Mg agent (trade name:Antigen 3C
manufactured by Sumitomo Chemical Co., Ltd), 2 parts by weight of
stearic acid, 2 parts by weight of zinc flower, 1 part by weight of a
vulcanization accelerator (trade name; Soxinol CZ manuta.ctu.red by
Sumitomo Chemical. Co., Ltd..), 1. part by weight of a vulcanization
accelerator (trade name: Soxinol D manufactured by Sumitomo Chemical
Co., 10 Ltd..), 1<5 parts by weight of a wax (trade name: sunnec N
manufactured by Ouchi Shinko Chemical Industrial Co,, Ltd), and 1.4
parts by weight of sulfur were kneaded with a laboplast mill to
prepare a polymer composition. The resulting polymer composition was
molded into a sheet with a 6 inch roll, and the sheet was heated to
vulcanize at 160C) for 45 minutes to :prepare a 15 vulcanized sheet
of 150 111111 jn width, 150 ram in length, and 1.2 ram in thickness.
The results of physical property assessment of the vulcanized sheet
are shown in Table 1. Example 5 A. polymerization. reactor made of
stainless steel equipped with a 



20 stirring device of an internal volume of 20 L was washed, dried,
and replaced with dry nitrogen. Then; 10.2 kg of industrial hexane
(density 680 kglina), Y of 1,3-butadiene, 192 g of styrene, 4.56 g
(38,6 nano]) of 4 -methylstyrene, 6,1 ml of tetranydrofuran, and 4,4
ml of ethylene glycol diethyl ether were placed into the
polymerization reactor. Then, an n-hoxane solution of
rybutyllithiumLiam content 15.5 mmt.d.) was placed into the
polymerization reactor, and a polymerization reaction was A
copoiymerization reaction of 1,3-buta.diene, styrene, and
4'metnylstyrene was performed at a temperature in the polymerization
30 reactor of 65C and a stirring' rate of 130 rpm for 3 hours, while
80 1,3-butadiene and styrene were continuously supplied to the
polymerization reactor, The supply a"mount of 1,3-butadiene was 912
g, and the supply amountstyrene was 288 g.            the polymer
solution were placed a cyclohexanesolution of sec-buty :Mum
(Sec-butyllithium content 64,3 mmon, and. 11,6 ml (77,8 mmoD oil,
1.2,2'tetramechylethylenedianain.e, followed by stirring fir 60
minutes, Further,mol of E.3-(diethylammo)propylitrimettxysilane
added, followed by stirring for 15 minutes. 10To the polymer solution
was added 20 ml of a hexane solution containing 2,6 ml of methanol,
and the polymer solution was stirred for 5 minutes, Then, to the
polymer solution were added 8.0 g of 



2-tert-buty1-6-(3-tert-butyl-2-hydroxy-5-methylbenzy1)-4-inephenyl
acrylate (trade name: Sumilizer GM manufactured by Sumitomo Chemical
15Co., Ltd.), and 4.0 g of
pentaerythrityltetrakis(3-laurylthiopropionate) (trade name:
Sumilizer TP-D manufactured by Sumitomo Chemical Co., Ltd,), then,
the polymer solution was allowed to stand at room temperature for 1.6
hou and the solvent was evaporated, to obtain a polymer. Thereafter,
the resulting polymer was further dried at 55C for 6 hours under
reduced pressure. Assessment results of the polymer are shown in.
Table 2. Then., 1.00 parts by weight of the resulting polymer, 78,4
parts by. weight of silica (trade name: Ultrasil VNLI-G manufactured
by Degussa), parts by weight of a silane coupling agent (trade name:
Si69 manufactured by Degussa..), 6.4 parts by weight of carbon black
(trade name: DIABLACK N339 manufactured by Mitsubishi Chemical
Corporation), 47.6 parts by weight of an extender oil. (trade name:
JOMO Process NC' 140 manufactured by Japan EnergyCorporation). 1.5
parts by weight of an antiaging agent (trade name: Antigen 3C
manufactured by Sumitomo Chemical Co., Ltd.), 2 parts by weight of
stearic acid, 2 parts by weight of zinc flower, I part by 30 weight
of a vulcanization accelerator (trade name: Soxinol CZ manufactured
by Sumitomo Chemical Co., Ltd,), 1 part by weight of a vulcanization
accelerator (trade name: Soxinol B manufactured by Sumitomo Chemical
Co., Ltd), 1,5 parts by weight of a wax (trade name: Sunnoc N
manufactured by Ouchi Shinko Chemical Industrial Co., Ltd.). and 1,4
parts by weight of sulfur were kneaded with a laboplast mill to
prepare a polymer composition. The resulting polymer composition was
molded into a sheet with a 6 inch roll; and the sheet was heated to
vulcanize at 180C for 45 minutes to prepare a vulcanized sheet of
1.50 min in. width, 1.50 mm in length, and 1.2 ram in thickness. The
results of physical property assessment of the vulcanized 10 sheet
are shown in Table 2. 



Example 6 A polymerization reactor made of stainless steel e quipped
with a ring device of an internal volume of 20 L was washed, dried,
and replaced 'Aragon. Then, 10.2 kg of industrial hexane (density 680
kg/m3), 15608 g of 1,3-butadiene, 192 g of styrene, 4,53 g (38,4 nano
of 4-methylstyrene, 6.1 ml of tetrahydrofuran, and 4,4 ml of ethylene
glycol diethyl ether were placed into the polymerization reactor,
Then, an nihexane solution of n-butyllithium (rhatyllithium content
1.4,9 namoi) was placed into the polymerization reactor, and a
polymerization reaction was 20initiated..       A copolymerization
reaction of 1,3-butadiene, styrene, and 4-methylstyrene was performed
at a temperature in the polymerization reactor of 65'19 and a
stirring rate of 130 rpm for 3 hours, while. 1,3-butadiene and
styrene were continuously supplied to the polymerization reactor. The
supply amount of 1,3-butadiene was 912 g, and the supply amount of
styrene was 288 g. Then, the resulting polymerization x uoi solution
asLn ed at a te of 130 rpm, and 12,8 nianol of
N-[3-(dimethylamino)propyllacrylamide was added, followedtirri 33 15
minutes.  82 



Then, a cyclohexami solution of sec-but(sec-butyllithium content 64,3
nano, and 1."1 (77.2 min.60 1. l.,2.2-tetramethylethyienediamine were
placed into the polymer reactor, followed by stirring for 30 minutes.
Further, 64.0 rnmol of 134diethylamino)propi. Lrimethoxysilarie was
added, followed by stirring for 15 mjnutes. To the polymer
solutionadded 20 ml of a hexane solution containing 4,0 ml of
methanol, and the polymer solution was stirred for 5 minutes. Then,
to the polymer solution were added 8.0 g of
ui2-tert-buty1-6-(8-tert-buty1-2-hydroxy-5-methylbenzy11-4-methylphen
yt acrylate (trade name: Sumilizer GM manufactured by Sumitomo
Chemical Co., Ltd.), and. 4,0 g of
pentaerythrityltetra.kis(3-lauryithiopropionate) (trade name:
Sumilizer TP-D manufactured by Sumitomo Chemical Co.., Ltd.), then,
the polymer solution ''Ar :38 allowed to stand. at room temperature
for 16 hours. and the solvent was evaporated to obtain a polymer.
Thereafter, the resulting polymer was further dried at 55C for 6
hours under reduced pressure. Assessment results of the polymer are
shown in Table "t"       Then, 100 parts by weight of the resulting
polymer, 78.4 parts by weight of silica (trade name: Ultra-sil VN3-0
manufactured by Degussa), 6.4 20 parts by weight of snaps; coupling
agent (trade name: 8i69 manufactured by Degussa), 6,4 parts by weight
of carbon. black (trade name: D1ABLACK N3:39 manufactured by-
Mitsubishi Chemical Corporation), 47,6 parts by weight of an extender
oil (trade name: JOMO Process NC-140 manufactured y Japan Energy
Corporation.parts by weight of an. antia.ging agent (trade
name:Antigen 3C manufactured by Sumitomo Chemical Co., Ltd), 2 parts
by weight of stearic acid, 2 parts by weight of zinc flower, I part
by weight of a vulcanization accelerator (trade name: Soxinol CZ
manufactured by Sumitomo Chemical Co., Ltd.), 1 part by weight of a.
vulcanization accelerator (trade name: Soxinol D manufactured by
Sumitomo Chemical Co., 30 Ltd.), 1,5 parts by weight of a wax (trade
name: Sunnoc N manufactured by  



83 Ouchi ;Think Chemical Industrial Co., Ltd.), and 1.4 parts by
weight of sulfur were kneaded. with a laboplast mill to prepare a
polymer composition. The resulting polymer composition was molded
into a sheet with a '0 inch roll, and the sheet was heated to
vulcanize at 160"C for 45 minutes to prepare a vidca.nized sheet of
150 mm in width, 150 ram in length, and 1,2 tom  thickness, The
results of physical property assessment of the vulcanized sheet are
shown in Table 2. Example 7 knolymerization reactor made ofaless
steel equipped with a 10 stirrin,g device of an internal volume of 5
L was washed, dried, and replaced with dry nitrogen. Then, 2,55 kg of
industrial hexane (density 680 kg/me),            dadiene, 43 g of
styrene, 1.02 g (8,06 mtno0 of 4imethylstyrene, 1.52 ml of
tetrahydrofuran, and 1,09 ml of ethylene glycol diethyl ether were
placed into the polymerization reactor. Then, 4,37 mmol of a
compound. 15 obtained by reacting
3-(N,N-dimethylamin.o)-1-propyllithium with isoprene [reaction rate:
isoprene/3-(N2N-dimethylamino)-1-propyilithium. = 2/1 (in. molar
ratio). AI-2000112 manufactured by FMC (cyclohexane solution)], a.s a
cycloh.exane solution, was placed into the polymerization reactor,
and a polymerization reaction was initiated.       A copolymerization
reaction of 1"3-butaniestyrene., and 4-inethylstyrene, was performed
at a temperature in the polymerization reactor of 65C and a stirring
rate of 130 rpm for 3 hours, while 1,3-butadiene and styrene were
continuously supplied to the polymerization reactor. The supply
amount of 1,3-butadiene was 205 g, and th.e supply amount of styrene
was 65 g,       To the polymer solution was added 5 ml of a hexane
solution containing 0,26 ml of 1-butanol, and the polymer solution
was stirred for 15 minutes.       Then, a cyclohexan.e solution of
sec-butyllithium lsembutyllithium coneI.4 minoD, and 2.59 nil (17.4
minop of  84 1,i.22-tetramethylethylenediamito the polymenzatjc 



reactor, followed by stirring for 30 minutes. Further, 14.4: mmol of
[3(diethylamino)propyli Lrimethoxysilane was added, followed by
stirring for 15 minutes.         To the polymer solution was added 5
ml of a hexane solution containing 1.0 ml of methanol, and the
polymer solution was stirred for 5 minutes. Then, to the polymer
solution were added 1.8 g of         utvl- 6 (3-tert -b utyl- 2-hyd
roxy- 5 - ethylbenzyl) -4-inethylphenyl acrylate (trade name:
Sumilizer GM manufactured by Sumitomo Chemical 10Cm, Ltd.), and 0.9 g
of pentaerythrityltetrakis(3-laurylthiopropionate) (trade name:
Sumilizer TP-D manufactured by Sumitomo Chemical Co., Ltd,), then,
the polymer solution was allowed to stand. at room temperature for 16
hours, and the solvent was evaporated to obtain a polymer.
Thereafter, the resulting polymer was further dried at 55't for 6
hours under reduced. 15 pressure. Assessment results of the polymer
are shown in Table 2. Then, 100 parts by weight of the resulting
polymer, 78.4 parts by weight of silica (trade name: Ultrasil VN3-C3
manufactured by Degussa) parts by weight of a silane coupling agent
(trade name: 5169 manufactured by Deguesa), 6.4 parts by weight of
carbon black (trade name: DIABLACK 20 N3$9 manufactured by Mitsubishi
Chemical Corporation), 47.6 parts by weight of an extender oil (trade
name: JOMO Process NC.,-140 manufactured by Japan Energy
Corporation), 1,5 parts by weight of an antiaging agent (trade name:
Antigen 3C manufactured by Sumitomo Chemical Co., Ltd.), 2 parts by
weight of stearic acid, 2 parts by weight of zinc flower, 1 part by
weight of a. vulcanization accelerator (trade name Soxinol CZ
manufactured by Sumitomo Chemical Co., Ltd.), 1 part by weight of a
vulcanization accelerator (trade name: Soxinol D manufactured by
Sumitomo Chemical Co. Ltd.), 1.5 parts by weight of a wax (trade
name; bunnoc N manufactured by Ouchi Shinko Chemical Industrial Co.,
Ltd.), and 1.4 parts by weight of 30 sulfur were kneaded with a
laboplast mill to prepare a polymer composition. 



The resulting polymer composition was molded into a sheet with a 6
inch roll, and the sheet was heated to vulcanize at 1.60C for 45
minutes to prepare a vulcanized sheet of 150 mm in width, 150 111111
ri length., and 1.2 mm in thickness. The results of physical property
assessment of the vulcanized sheet are shown in Table 2, Example 8
A polymerization reactor made of stainless vs, equipped with a
stirring device of an. internal volume of 20 L was washed, dried,
and. replaced with dry nitrogen. Then, 10.2 kg of industrial hexane
;density 680 kgA-&-9, 10608 g of 1,3-butadiene, 192 g of styrene,
1..51 g of 4-mefhylstyrene, 6,1 ml of tetrshydrofuran, and 4.4 ml of
ethylene glycol diethyl ether were placed into the polymerization
reactor. Then, 12,8 mmol of a compouna obtained by reacting
3-(N,N-dim.ethylainino)-1-propyllithiuni with isoprene [reaction
rate, isoprene13-GN,N-dimethylaminc94-propyllithium is 2/1 (in molar
ratio), o AI-200CE2 manufactured by FMC (e),7clohexane solution)), as
a cyclohexanc solution, was placed into the polymerization reactor,
and a polymerization reaction was initiated. A copolymerization
reaction of 1,3-butadiene, styrcne, and 4-m.ethylstyrene was
performed at a temperature in the polymerization 20 reactor of 65C
and a stirring rate of 130 rpm far 3 hours, while 1,3-butadiene and
styrene were continuously supplied to the polymerization reactor. The
supply amount of 1,3-butadiene was 912 g, and the supply amount of
styrene was 288 g. After 20 minutes from polymerization mntuthon, 20
mi of a hexane solution. containing 1,51 g of 4-methylstyrene was
rapidly placed into the polymerization reactor at a polymerization
temperature of 65C and a stirring rate of 130 rpm.         After 40
minutes from that (after 60 minutes from polymerization initiation),
20 nil of a hexane solution containing 1.51 g of  hethylstyrene 30was
rapidly placed into the polymerization reactor at a polymerization 



86 temperature of 65cC and a stlrnng rate of 130 After 2 hours from
that3 hours from polymerization initiation), 12,8 mmol of
N43-(dimethylamino)propyllacrylamide was added to the poly-mer
solution, and the polymer solution was stirred for 15 minutes,
Then, a cyclohexane solution of sec-butyllithium (sec-butyllithium
content38.4 mina, and. 6,9 ml of I 1etramethylethyleneciiamine were
placed into the polymerization reactor, followed by stirring for 80
minutes,       Further, 88,4 minol of
[3-(diethylamino)propyl]trimethoxysilane was added, followed by
stirring for 15 minutes.       Tb the polymer solution was added 20
ml of hexane solution containing 4.0 ml of methanol, and the polymer
solution was stirred for 5 minutes. Then, to the polymer solution
were added 8.0 g of
2-tert-buty1-6-(3-tert-buty1-2-hydroxy-5-methylbenzyp-4-methylph.enyl
acrylate (trade name: Sumilizer GM manufactured by Sumitomo Chemical
Co,, Ltd.), and 4.0 g of
pentaerythrityltetrakis(3-laurylthiopropionate) (\trade name:
SuLnilizerri7P-D manufactured by Sumitomo Chemical Co., Ltd.), then,
the polymer solution was allowed to evaporate at normal temperature
for 24 hours, and further dried at 55'C for 12 hours under reduced
pressure to obtain a polymer. Assessment results of the polymer are
shown in Table 2. 20Then, 100 parts by weight of the resultin.g
polymer, 78.4 parts by weight or silica (trade name: Ultrasil .VN3-G
manufactured by Degussa), 6,4: parts by weigh, of a silane coupling
agent (trade name: 5169 manufactured by et-sus:sr:1), 6.4 parts by
weight of carbon black (trade name: DIABLACK N380 manufactured. by
Mitsubishi Chemical Corporation), 47.6 parts by weight of an extender
oil (trade name: JOMO Process NC' 140 manufactured by japan Energy
Corporation), 1,5 parts by weight of an antiaging agent (trade namn:
Antigen 3C manufactured by Sumitomo Chemical Co., Ltd.), 2 parts by
weight of stearic acid, 2 parts by weight of zinc flower, 1 part by
weight of a vulcanization accelerator (trade name: Soxinol CZ
manufactured 30 by Sumitomo Chemical Co Ltd.), 1 part by weight of a
vulcanization  



accelerator (trade name Soxinol D manufactured by Sumitomo Chemical
Co,, Ltd), 1.5 parts by weight of a wax (trade name: Sunnoc N
manufactured by Ouchi Slink Chemical Industrial Co., Ltd), and 1,4
parts by weight of sulfur were kneaded with a laboplast mill to
prepare a polymer composition. The resulting polymer composition was
molded into a sheet with a 6 inch roll, and the sheet was heated to
vulcanize at 160C for 45 minutes to prepare a vulcanized sheet. The
results of physical property assessment of the vulcanized sheet are
shown in Table 2, Comparative Example 1 10A polymerization reactor
made of stainless steel equipped with a stirring device of an
internal volume of 5 L was washed, dried, and replaced with. dry
nitrogen, Then, 2.55 kg of industrial hexane (density 68 ") 1$7 g of
1,3-butadiene, 43 g of styrene, 1.52 ml of tetrabydrofuran, and 1,09
ml of ethylene glycol diethyl ether were placed into the
polymerization 15 reactor, Then, an n-hexane solution of
n-butyllithiu.m (n-butyllithi.una content 2,36 ininell was placed
into the polynaerizaticm reactor, and a polymerization reaction was
initiated. A. copolymerization. reaction of 1,3-butadiene and styrene
was performed at a temperature in the polymerization reactor of 65C
and a 20 stirring rate of 130 rpm for 2 hours and 30 minutes, while
1,3-butadiene and.         weretinuously supplied to the
polymerization reactor. The supply amount, of 1,3-hutadiene was 205
g, and the supply amount of styrene was 65 g.       'lb the polymer
solution was added 5 ml of a hexane solution containing 0.21 ml of
linatano,l, and the polymer solution was stirred for 15 minutes.
Then, a cyclohexane solution of ac-b,tv.dithiit (sectutyll hium
content 14.4 nin.op, and 2.59 ml (17.4 in.m.ol) of
1,1,2,2-tetramethylethylenediaraine were placed into the
ilymerization reactor, followed by stirring for 30 minutes.  88 



Further, 14.4 mmoi of l.3-(diethy1amino)propylitrimet added, followed
by stirring for 15 minutes.       To the polymer solution was added 5
ml of a hexane solution containing 1,0 .a0 of methanol, and the
polymer solution was stirred for 5 minutes,. Then, to the polymer
solution were added 1.8 g of 2
-tert-buty1-643-tert-buty1-2-hydroxy-5-methylbenzyP-4-naetbylphen
amylate (trade name: Sumilizer GM manufactured by Sumitomo Chemical
Co., Ltd.), and 0.9 g of
pentaerythritylte,trakis(3-laurylthiepropionate) (trade name:
Sumilizer TP-D manufactured by Sumitomo Chemical Co., Ltd.), then, 10
the polymer solution was allowed to stand at room temperature for 16
hours, and the solvent was evaporated to obtain a polymer.
Thereafter, the resulting polymer was further dried at 55GC for 6
hours under reduced pressure. Assessment results of the polymer are
shown in Table 3, Then, 100 parts by weight of the resulting polymer,
78.4 parts by 15 weight of silica (trade name: Ultrasil VN3'G
manufactured by Degussa), 6.4 parts by weight of a sue:le coupling
agent (trade name: Si69 manufactured by Degussa), 6.1 parts by weight
of carbon black (trade name: D1ABLACK N339 manufactured by Mitsubishi
Chemical Corporation), 47.6 parts by weight of an extender oil
(trad.e name: JOMO Process NC 140 manufactured 20 by Japan. Energy
Corporation), 1.5 parts by weight of an antiaging agent (trade name
Antigen SC manufactured by Sumitomo Chemical Co,, Ltd.), parts by
weight of stearin acid, 2 pa.rts by weight of zinc flower, 1. part by
of a vulcanization accelerator (trade name: Soximil CZ manufactured
by Sumitomo Chemical Co., Ltd.), 1 part by weight of a vulcanization
accelerator (trade name: Soxinol D manufactured by Sumitomo Chemical
Ltd..), 1.5 parts by weight of a wax (trade name: Sunnoc N
manufactured by Ouch: Shinko Chemical industrial Co,, Ltd.). and 1,4
parts by weight of sulfur were kneaded. with a laboplast mill to
prepare a polymer composition. The resulting polymer composition was
molded into a sheet with a 6 inch roll, 30 and the sheet was heated
to vulcanize at 160C for 45 minutes to prepare a  89 vulcanized sheet
of 150 mm in width,mm in length, and 1.2 mm in thickness. The results
of physical property assessment of the vulcanized sheet are shown in
Table 3. Reference Example 



In the Example 2, the following experiment was performed so as o find
the degrees of progress of polymerization after 20 minutes from
polymerization initiation and after 40 minutes from polymerization
initiation, A polymerization reaction was initiated int same manlier
as ha the 10 Example 2, and a copolymerization reaction of
1,3-butadien, styrene and 4-inethylstyrene was performed. while
1,3hutadieneand styrene were continuously supplied to the
polymerization reactor. The supply amounts of 1,3-butadiene and
styrene were the same as in the Example 2. After 20 minutes from
polymerization initiation, about 10 nil of the 15 polymer solution
was withdrawn, immediately after that 20 ml of a hexane solution
containing, 1,51 g (12.8 trimol) of 4-methylstyrene was rapidly
placed into the polymerization reactor at a polymerization
temperature of 65C and a stirring rate of 190 rpm, To the withdrawn
polymer solution, about 0,5 ml of methanol was immediately added,
20After 20 minutes from that (after 40 minutes from. polymerization
initiation.), about 10 ml of the polymer solution was withdrawn,
immediately after that. 20 ml of a hexane solution containing 1,51 g
(12.8 mmol) of 4-methylstyrene was rapidly placed into the
polymerization reactor at a polymerization temperature of 65C and a
stirring rate of 130 rpm, lb the withdrawn polymer solution, about
0,5 ml of methanol was immediately added.       After 2 hours and. 20
minutes from that (after'3 hours from polymerization initiation), 20
ml of a hexane solution containing 1,2 ml of 1-hutanol was added to
the polymer solution, and the polymer solution. wa.s 30 stirred for
1.5 minutes. Then, about 10 ml of the polymer solution was
withdrawn, The polymer solutions withdrawn after 20 minutes and after
40 minutes from polymerization initiation and after termination
procedure of polymerization were allowed to stand at room temperature
for 6 hours, and the solvent was evaporated to obtain a polymer,
Thereafter, a molecular weight of each polymer was measured. As the
result, the molecular weight of the polymer solutions withdrawn after
20 minutes and after 40 minutes from polymerization initiation and
after termination procedure of 



polymerization were 7,1 x 104, L2 x 105, and 2.6 x 105, respectively,
As the 1.0 result of calculation, the degree of progress of
polymerization after 20 minutes from polymerization initiation was
28% and the degree of progress of polymerization after 40 minutes
from polymerization initiation was 48%, [Table ii 1 Mooney viscosity
Amount of vinyl bondsmol%  Content of styrene unitwt% Molecular
weight distribution  Fuel cost saving effect tan 8 (70'0  Gripping
properties   tan 3 (.0'C)  Tensile strength at breakMPa  Tensile
elongation at break Example 1 



69.8 58,7 j24.5  .34 0.138 0.632 13.8 280 Example 2 51.0 57.2 25.3
1.25 0.120 0.703 15,7 390 EN.ample 3 133.4 56.7 24.3 0.130 0.605 10.4
160 Example 4 123.5 



50.9 23.6 0.125 0.599 7.9 115  91    [Table 15] ..rmanan
polymerization. reactor made of staintess etch"equpped. with a
stirring device of -ePlume oi2A L was washed., driea, and replaced
V1t). dry ntrogen. Then 



g' 2-butaW 10 tetrahydand 4.4 m:  indostrial hexane (density fati k
'ens, 1.51 g4 inetn.yiet:vTene. 6.1 ml of isg.Were  erizareactor.an
:a-hexane solotion of rob'  92 nrinityllithium content 20.0 mmob was
placed into tile, polymerization reactor, and a polymerization
reaction was initiated.       A copolymerization reaction of
1,3-butadiene, styrene and 4-inethyistyrene was performed at a
temperature for 3 hours in the polymerization reactor of 65C and a
stirring rate of 1:30 rpm, while 1,3-butadiene and styrene were
continuously supplied to the polymerization reactor. The supply
amount of 1,3-butadiene in polymerization was 912 g and the supply
amount of styrene was 288 g. Aker 20 minutes from polymerization
initiation. 20 ml of a hexane 10 solution. containing 1.51 a of
4tnethyIstvren.e was rapidly placed into the polymerization reactor
at a polymerization temperature of 65C and. a stirring rate of 130
rpm. After 40 minutes from that (after 60 minutes from polymerization



tion), 20 ml of a hexane solution containing 1.51 g of
4-methylstyrene 15 was rapidly placed into the polymerization reactor
at a polymerization temperature of 65C and a stirring rate of 130
rpm. After 2 hours from that (after 3 hours from polyme ml of a
hexane solution containingana.nol. was added to the polymer solution,
and the polymer solution was stirred for 15 minutes, 20Then, a
cyclohexane solution of sec-butyllithi(sec-butyllithium content 64,0
minol), and 11.5 ml of 1,1,2,2-tetramethyleth.ylen.ediamine were
placed into the polymerization reactor, followed by stirring for 30
minutes, Further, 64,0 =nil of
trist3'&rmaethoxysilyl)propvliisocyanui ate c as addedowed by
stirring :tor 15 minutes. To the polymer solution was added 20 ml of
a hexane solution containing 3.0 ml of methanol, an.d the polymer
solution was stirred for minutes. Then, to the polymer solution were
added. 8.0 g of 2-tert-bu tyl- 6 -(3- te rt-butyl- 2- hydroxy -5 -me
thy1benzy0 metin phc L ',1 acrylate (trade name: Sunailizer GM
manufactured by Sumitomo Chemical  



93 Co,, LtcU, and 4.0 g of
pentaerythrityltetrakis(3-lauryithiopropionate) (trade name:
Sumilizer TP-D manufactured by Sumitomo Chemical Co., Ltd.), then,
the polymer solution was allowed to evaporate at normal temperature
for 24 hours, and further dried at 55C for 12 hours under reduced
pressure to obtain a polymer. Assessment results of the polymer are
shown in Table 4,       Then, 100 parts by weight of the resulting
polymer, 78.4 parts by weight of silica (trade name: 7,51trasilliN3-G
manufactured by Degussa), 6,4 parts by weight of a silane coupling
agent (trade name: 2i69 manufactured by Degussa), 6.4 parts by weight
of carbon black (trade name: DIABLACK 10 N339 manufactured by
Mitsubishi Chemical Corporation), 47.6 parts by weight of an extender
oil (trade name: JOMO Process NC-140 manufactured by Japan. Energy
Corporation), 1.5 parts by weight of an antiamIng agent (trade name:
Antigen 3C manufactured by Sumitomo Chemical Co., Ltd.), 2 parts by
weight of stearic acid, 2 parts by weight of zinc flower, 1 part by
15 weight of a vulcanization accelerator (trade name: Soxinol CZ
manufactured by Sumitomo Chemical Co., Ltd.), 1 part by weight of a
vulcanization accelerator (trade name: Soxinol D manufactured by
Sumitomo Chemical Co., Ltd.), 1.5 parts by weight of a wax (trade
name: Surmoc N manufactured by Ouchi Shinko Chemical Industrial Co.,
Ltd.), and 1.4 parts by weight of 20 sulfur were kneaded with a
laboplast mill to prepare a polymer composition. The resulting
polymer composition was molded. into a sheet with a 6 inch roil, and
the sheet was heated to vulcanize at 160C for 45 minutes to prepare a
vulcanized sheet. The results of physical property assessment of the
vulcanized sheet are shown in Table 4.  94 [Table 41  95 What is
claimed is: 



1_ A process for producing a modified conjugated diene-ba.sed
polymer, comprising reacting a conjugated dien.e-based polymer haying
a monomer unit based on a conjugated diene compound and a monomer
unit based on a compound represented by the following formula (1)
with an organometallic compound, and reacting the resulting reaction
Product with a hydrocarbyloxysilane compound:  .10 wherein R-11, R12,
R111, R14 and.R1ri each represent a hydrogen atom or an alkyl group,
at least one of P1/412, .W8, R14 and R15 is an alkyl group, R,I6,
1117 and RI.8 each represent a. hydrogen atom or a hydrocarbyl group,
R19 represents a hydrocarbylene group, and k represents 0 or 1,
2. The process for producing a modified conjugated diene-based
polymer according to claim 1, wherein the content of the monomer unit
based on the compound represented by the formula (1) is 0,01% by
weight or more and 1% by weight or less, letting the total amount of
the monomer unit 20 contained in the conjugated diene-based polymer
be 100% by weight.       3. The process for producing a modified
conjugated diene-based polymer according to Maim 1 or 2, wherein, the
hydrocarbyloxysilane com.pound is a hydrocarbyloxysilane compound
haying a nitrogen 2.5 atom containinggroup.  96       4. The process
for producing a modified conjugated diene-based polymer according to
claim 3, wherein the hydrocarhyloxysilane compound is
hydrocarbyloxysilane compound having a substituted. amino group.
5. The process for producing a modified conjugated diene-based
polymer according to any one of claims I to 4, wherein the conjugated
diene-baseol polymer has a nitrogen atom-containing group on at least
one of polymer chain ends, 106. A modified conjugated diene-based
polymer produced by the process as defined in any one of claims 1 to
5,       7. A polymer composition omprising the modified conjugated
diene-based polymer as defined in claim 6 and a reinforcing agent,
wherein 



15 the content of the reinforcing agent is 10 parts by weight to 150
parts by weight per the content of 100 parts by weight of the
modified conjugated. diene-based polymer, 




