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METHOD FOR COATING REACTOR

Technical Field

The present application claims the Paris Convention
priority based on Japanese Patent Application No. 2010-
253569 filed on November 12, 2010, the entire content of
which is incorporated herein by reference.

The present invention relates to a method for coating
a reactor, a reactor having a coated inside wall, an
addition polymerization method, a prepolymerization method,
a prepolymerized catalyst for addition polymerization, and

a method for producing an addition polymer using the same.

Background Art

In a case where a chemical reaction is carried out in
a reactor, there may sometimes occur a fouling phenomenon
in which a reaction product adheres to a wall surface of
the reactor. When fouling occurs, it becomes difficult to
remove heat from the wall surface of the reactor.
Therefore, it becomes difficult to control a reaction

temperature and, in the worst case, a runaway reaction may

and a nethod for producing an addition polynmer using the
sanme. Background Art In a case whepgsarghperigal reaction is carried out

in

a



in which a reaction product adheres to a wall surface of the reactor. Wen
fouling occurs, it becones difficult to renove heat fromthe wall surface
of the reasotorzoeiiterefore, it becones difficult to contPoli/JR2meanson

25t enperature and, in the worst case, a runaway reaction may WO

2012/ 063972PCT/ JP2011/ 076594 2 soneti mes2occur. Wen fouling occurs, it
becones difficult to renove fouling while continuing a reaction in the
reactor. Therefore, it is necessary to open and clean the reactor and thus
a decrease in productivity nay sometines 5occur. Foul i ng becones a
parti cul ar lsymeitghielsl el olhem ifdud iPQ YWRRrZ3! 118N HeRd O 1 fie- et hod
of Patent Docunent 1 is known as a nethod of suppressing fouling in the
pol yneri zationdhigae! ifel ihly hhiNeCeIIRMUING Ehe HUsEalophAdescribed in
Pat ent Docunment 1 to add a specific conpoung-for suppressing fouling in a

reaction system,andriae comound i %'e%%s@a&?ﬂftirog dgh ra%tél%grprtg%um'

Therefore, the technology was not satisfactor mt he vi ewpol nt

qual ity of reactio roduct.. Priqr. Art ent t

Batent” DocRgt ot ShE AMB508. Bu5 2 amid S S Ve A e o LY
5 occur.

Fouling becomes a particularly significant problem in

a polymerization reaction. The method of Patent Document 1
is known as a method of suppressing fouling in the
polymerization reaction. It is necessary for the

10 technology described in Patent Document 1 to add a specific
compound for suppressing fouling in a reaction system, and
the compound is also mixed in the reaction product.
Therefore, the technology was not satisfactory from the
viewpoint of quality of the reaction product.

15 Prior Art Document
Patent Document

Patent Document 1: JP-A-2005-89583

Summary of the Invention
20 Problems to be Solved by the Invention
An object of the present invention is to provide a
reactor which can suppress fouling in a reactor even if a
chemical reaction is carried out in the reactor, and an
addition polymerization method which can produce an

25 addition polymer while suppressing fouling.



20Probl ens to be Solved by the Invention
invention is to provide a reactor which can suppress fouling in a reactor
even if awohemymwad72reaction is carried out

pol ymeri zati on met hod whi ch can produce an 25addition polynmer while

suppressi ng fouling.

the Problens A first aspect of the present invention is directed to
met hod conprising coating an inside wall of a reactor 5with a random

copol ymer represented by Forrmula [1]:

unit represented by Formula [2]; Kis a repeating unit represented by

Formula [3]; mrepresents the nunber of J in the random copol yner bei ng
10from 10 1@23Q0@crNshephaserhs thepndpRer of K in the random copol yner

being from 10 to 3000; and’r represents random
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A first aspect of the present invention is directed to
a method comprising coating an inside wall of a reactor
with a random copolymer represented by Formula [1]:

JIn— =Ky [1]
wherein J is a repeating unit represented by Formula [2]; K
is a repeating unit represented by Formula [3]; m
represents the number of J in the random copolymer being
from 10 to 3000; n represents the number of K in the random

copolymer being from 10 to 3000; and r represents random,

Q [2]

R [3]

wherein Q in Formula [2] represents RIC(=O)O—, RlS(=O)2O—,
(OH) 2P (=0)0O-, (OH) (OR')P(=0)0- or (OR'),P(=0)0-; R in
Formula [3] represents HO- or R'0-; and R! represents a
hydrocarbyl group having 1 to 20 carbon atoms which may
have a substituent.

A second aspect of the present invention is directed
to a reactor having a coated inside wall produced by the

above method.

An object of the present

Jmr-Kn[1l] wherein J is a repeating

in the react ecr/Jamdr/arssaddi ti on
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[3] wherein Qin Fornmula [2] represents RLC(=0)0-, R1S(=0)20-,

15(0H) 2P(=0)0-, (OH) (ORL)P(=0)0- or (OR1)2P(=0)0-; R in Fornmula [3]

repr esentwoOH@2/@897R O-; and Rl represents a hydrocar byl pgraepibatwsng 1 to
20 carbon atonms which may have a substituent. A second aspect of
the present invention is directed 20to & reactor having a coated inside
wal | produced by the above nethod. WD 2012/063972PCT/JP2011/076594 4

A third aspect of the present invention is directed to a nmethod conpri sing
addi ti on polynerizing nononers capabl e of addition polynerizing in the
presence of a catahyst kepeatddoli @Repphryegehitzahiventiidnt Hg aheee te@Rdloor
havi ng a 5coated inside wall. A fourth aspect of the present

invention gsmdkhegt edmpeisifBt BadikebnPhedysterd za nkl aRloYHERs 28¢¢atal yst
for addition polynerization, wherein the nethod conprises addition
pol ymeri zi pg HBA9EELS PRRFRLEi9ingddht kAR presence of a catalyst for
addition polymerization in the above reactor having a
5 coated inside wall.

A fourth aspect of the present invention is directed
to a‘method for producing a prepolymerized catalyst for
addition polymerization, wherein the method comprises
addition polymerizing monomers capable of addition

i0 polymerizing in a slurry in the presence of a catalyst for
addition polymerization in the above reactor having a
coated inside wall.

A fifth aspect of the present invention is directed to
a prepolymerized catalyst for addition polymerization

15 produced by the above method.

A sixth aspect of the present invention is directed to
a method for producing an addition polymer, wherein the
method comprises addition polymerizing monomers capable of

addition polymerizing in the presence of the above

20 prepolymerized catalyst for addition polymerization.

Effects of the Invention
According to the method of the present invention, it
is possible to suppress fouling in a reactor when a

25 chemical reaction is carried out in the reactor.



10polymerizing in a slurry in the presence of a catalyst for addition

pol yneri zation in the above reactor having a coated inside wall. Afifth

aspect ofwoOheizpmasent i nvention is directed to aPprapuilynmsde ed
catal yst for addition polynerization 15produced by the above nethod.

si xth aspect of the present
an addition pol yner,

nononers capable of addition polynerizing in the presence of the above
20pr epol yneri zed catal yst for addition polynerization. Effects of the

I nvention partifea@rdiNg ;40 ehenat hed af1the Pressrint el iJbatitod S

possible to suppress fouling in a reactor when a 25chem cal reaction is

carried out, s Rothe rgactan. ef_\é@c%%%/yO@%%ZES}/ 0L Q80 M Rt or due

Particularly, 1t beconmes possible to preven

efficiency . qf f%uR%tY;”%RrieiaEifOQ %ﬁﬁg/&ngri@lé%ito% f&%‘éutq_%ne gn if a

pol ymeri zation réac

ion 1s cont 'y carrie

out in the reactor, and

A

invention issdirected to a nethod for producing
wherein the nethod conprises addition polynerizing

terioration of heat transfer

t hus an 5operat.i on ean be cont,i nu u§%yt%arried out %QkJQjREjgﬁgining st abl e

pol yneri za O
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intously carried ou € reactor,
operation can be continuously carried out while maintaining
stable polymerization.

Furthermore, the prepolymerized catalyst for addition
polymerization produced by a slurry prepolymerization
method in the reactor having a coated inside wall of the
present invention can give an addition polymer with
extremely high polymerization activity in a main

polymerization which is subsequently carried out after

polymerization.

Mode for Carrying Out the Invention

The present invention will be described in detail
below.
Compound for Coating

A compound to be used for coating an inside wall of a
reactor in the present invention is a random copolymer
represented by Formula [1]:

In=I~Kn [1]
wherein J is a repeating unit represented by Formula [2]; K
is a repeating unit represented by Formula [3]; m

represents the number of J in the random copolymer being



Furthernore, the prepolynerized catal yst for addition polynerization
produced by a slurry prepolynerization nmethod in the reactor having a

coat ed i /spde1vmBY720f the 10present invention can give aoTadzitt/nmivgpol yner
with extrenmely high polynerization activity in a main polynerization which
i s subsequently carried out after polynegization. 15Mdde for Carrying Qut
the I nvention The present invention wll be described in detai

bel ow. Conpound for Coati ng A conpound to be used for coating an
inside wall of a 20reactor in the present invention is a random copol yner
represent edrby For mul 3, pdp; hMrebresknid] tweeneimbel icF & riepeadld ng unit
represented by Fornula [2]; Kis a repeating unit represented by Formul a

[3]; ”‘25r%Bh@%ﬁnk%fbﬁg?QQWB%%n%ff%ohnlbh%oréﬂ@@@bC%B@l&m%%ﬂ¥3ééﬁt§N3

2012/ 063972PCT/ JP2011/ 076594
randoem,

Q [2]

5 R I3

wherein Q in Formula [2] represents R!C(=0)0-, R'S(=0),0-,

(OH) 2P (=0)0-, (OH) (ORY)P(=0)0- or (ORY),P(=0)0-; R in

Formula [3] represents HO- or R'0O-; and R! represents a

hydrocarbyl group having 1 to 20 carbon atoms which may
10 have a substituent.

R' in Formulas [2] and [3] is a hydrocarbyl group
having 1 to 20 carbon atoms which may have a substituent.
Examples of the hydrocarbyl group having 1 to 20 carbon
atoms which may have a substituent include an alkyl group

15 having 1 to 20 carbon atoms which may have a substituent,
an aralkyl group having 7 to 20 carbon atoms which may have
a substituent, an aryl group having 6 to 20 carbon atoms
which may have a substituent and the like.

Examples of the alkyl group having 1 to 20 carbon

20 atoms which may have a substituent include an alkyl group

having 1 to 20 carbon atoms, an alkyl group having 1 to 20



from 10 to 3, 000;

n represents the nunber of K in the random copol yner

being from 10 to 3,000; and r represents random 51[2] h)( [ 3] wherein

Q i n For mipaof22¥6397@pr esent s R1C(=0) 0-, R1S(=0)20-, (OHPLPUIRD)NO0765¢40H)

(OR1)P(=0)0- or (OR1)2P(=0)0-; Rin Formula [3] represents HO or R10-;
group having71l to 20 carbon atons which may
10have a substituent. Rl in Fornmulas [2] and [3] is a hydrocar byl
group having 1 to 20 carbon atons which may have a substituent.

R1 represents a hydrocar byl

t he hydrocarbyl group having 1 to 20 carbon atons whi ch nay have a

substituentarBehudeoms @ahk¥h 8aeUR hahageRdal oo ad0 aCaiper idi@mE Wanch may
have a substituent, an aral kyl group having 7 to 20 carbon atons whi ch may

have a subgakgwea&ouanhawhgg&oee bavicagnbn! acefiscanen akams which my

have a substifuent and the i ke. Exanples of the al kyl group having 1 to 20

carbon 20at,gpEWhi,eB4MaY 193G BueUBS! Lt UgRL i RGLYde an ahkyh grauR
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having 1 to 20 carbon atoms which has a substituted amino
group as a substituent, an alkyl group having 1 to 20
carbon atoms which has a hydrocarbyloxy group as a
substituent and the like.

Examples of the alkyl group having 1 to 20 carbon
atoms include a methyl group, an ethyl group, a n-propyl
group, an isopropyl group, a n-butyl group, a sec-butyl
group, a tert-butyl group, a n-pentyl group, a neopentyl
group, an isopentyl group, a n-hexyl group, a n-heptyl
group, a n-octyl group, a n-nonyl group, a n-decyl group,
n-undecyl group, a n-dodecyl group, a n-tridecyl group, a
n-tetradecyl group, a n-pentadecyl group, a n-hexadecyl
group, a n-heptadecyl group, a n-octadecyl group, a n-
nonadecyl group, a n-eicosyl group and the like.

Examples of the alkyl group having 1 to 20 carbon
atoms which is substituted with .a halogen atom include a
fluoromethyl group, a difluoromethyl group, a
trifluoromethyl group, a chloromethyl group, a
dichloromethyl group, a trichloromethyl group, a
bromomethyl group, a dibromomethyl group, a tribromomethyl
group, an iodomethyl group, a diiodomethyl group, a

triiodomethyl group, a fluoroethyl group, a difluoroethyl

and

Exanpl es of



having 1 to 20 carbon atons, an al kyl group having 1 to 20 WO

2012/ 063972PCT/ JP2011/ 076594 7 carbon atons whi ch has a hal ogen atomas a
substi t uew0,20exn63472yl group having 1 to 20 carbon at ons PémiJen1vas s
substituted silyl group as a substituent, an al kyl group having 1 to 20
carbon atons which has a substituted amgo 5group as a substituent, an

al kyl group having 1 to 20 carbon atons which has a hydrocarbyl oxy group as
a substituent and the like. Exanpl es of the al kyl group having 1 to
20 carbon atons include a nmethyl group, an ethyl group, a n-propyl 10group,

an i sopropykodpQUl, t2ifikbkyktakUBrodpsea- Bl ¥a faneHde th e grodg, yla group,
a n-pentyl "group, a neopentyl group, an isopentyl group, a n-hexyl group, a

n- heptyl gbeﬂeafaueregkx§195959p, ancﬂqexbeghgqur%u@ degcyl group, a
n-undecyl group, a n-dodécyl” group, a n-trideCyl "group, a 15n-tetradecyl

group,  a “FEEHEBQSE% ﬁ*ggga g- Q?’_‘Léﬂ%lf'oe%g; Ir@u%éh%ptadecyl group, a

n- oct adecyl group, a group, a n-ei up and the like.

e zgew%ﬁﬁ%ﬁafegggﬁf’ RN T ok
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di bromomet hyl i 0uPy 2, LEibromemeyhyl aroup. an, Lpdonethyl, jaroy oy
perfluoropropyl group, a perfluorobutyl group, a
perfluoropentyl group, a perfluorohexyl group, a
perfluorooctyl group, a perfluorododecyl group, a

10 perfluoropentadecyl group, a perfluoroeicosyl group, a
perchloropropyl group, a perchlorobutyl group, a
perchloropentyl group, a perchlorohexyl group, a
perchlorooctyl group, a perchlorododecyl group, a
perchloropentadecyl group, a perchloroeicosyl group, a

15 perbromopropyl group, a perbromobutyl group, a
perbromopentyl group, a perbromohexyl group, a
perbromooctyl group, a perbromododecyl group, a
perbromopentadecyl group, a perbromoeicosyl group and the
like.

20 Examples of the alkyl group having 1 to 20 carbon
atoms which has a substituted silyl group as a substituent
include a trimethylsilylmethyl group, a trimethylsilylethyl
group, a trimethylsilylpropyl group, a trimethylsilylbutyl
group, a bis(trimethylsilyl)methyl group, a

25 bis(trimethylsilyl)ethyl group, a bis(trimethylsilyl)propyl



25trii odonet hyl group, a fluoroethyl group, a difluoroethyl WO

2012/ 063972PCT/ JP2011/ 076594 8 group, a trifluoroethyl group, a

t etraf | uowoanteydesgeoup, a pentafl uoroet hyl group, a chl ecoaPiyl/omsoup, a
di chl oroet hyl group, a trichloroethyl group, a tetrachloroethyl group, a
pent achl or oet hyl group, a 5bronoet hyl group, a dibronoethyl group, a
tribronoethyl group, a tetrabronoethyl group, a pentabronoethyl group, a
per fl uoropropyl group, a perfluorobutyl group, a perfluoropentyl group, a
per fl uorohexyl group, a perfluorooctyl group, a perfluorododecyl group, a

10perf|uorgggﬁpngcbhsgﬁgqget@yggﬁﬁ@qqb@QWQO@&bugLoup, a perchl or opropyl
group, a pérchlorobutyl group, a perchloropentyl group, a perchlorohexyl

group, a p%&q%%gl@.%wlyl%%enl 3 reeic aiher egdedagyle group, a
per chl or opent adecyl group, a“perchl oroei cosyl group, a 15perbronopropyl

group, a perbrogRiptyl 9LRUR, A aﬁ‘?{&q %’P&% mh>é'v191 qp,toazx@)erggbr%rgypexyl

group, a per br onmoocty I group a perb decyl oup per br onopent adecyl

gr oup. Srt%%”%' %?15 9:0UR 04 108 1Sy, 2O 21? sutb'éeclac'd%t group

havi ng 1 to 20 carbon a SnE %h ch has a su St t°u group as a

aroups a t FPROCHTI 6 FITBEORYFRGrS 'a%t@% iy P 1 ”ﬁ%ﬁ@'&ﬁ g

DS ey oL ) gﬁ@%ky%%gsf@%@ég s glow. o
group, a bis(dimethylamino)methyl group, a
bis(dimethylamino)ethyl group, a bis(dimethylamino)propyl
group, a bis(dimethylamino)butyl group, a phenylaminomethyl

10 group, a diphenylaminomethyl group and the like.

Examples of the alkyl group having 1 to 20 carbon
atoms which has a hydrocarbyloxy group as a substituent
include a methoxymethyl group, an ethoxymethyl group, a n-
propoxymethyl group, an isopropoxymethyl group, a n-

15 butoxymethyl group, a sec-butoxymethyl group, a tert-
butoxymethyl group, a phenoxymethyl group, a methoxyethyl
group, an ethoxyethyl group, a n-propoxyethyl group, an
isopropoxyethyl group, a n-butoxyethyl group, a sec-
butoxyethyl group, a tert-butoxyethyl group, a phenoxyethyl

20 group, a methoxy-n-propyl group, an ethoxy-n-propyl group,
a n-propoxy-n-propyl group, an isopropoxy-n-propyl group, a
n-butoxy-n-propyl group, a sec-butoxy-n-propyl group, a
tert-butoxy-n-propyl group, a phenoxy-n-propyl group, a
methoxyisopropyl group, an ethoxyisopropyl group, a n-

25 propoxyisopropyl group, an isopropoxyisopropyl group, a n-



9 group, a bis(trinethylsilyl)butyl group, a triphenylsilylnmethyl group and
the like. Exanples of the alkyl group having 1 to 20 carbon atons whi ch has
a substi twbDed12z206897@ group as a substituent 5include a dipegEtRydianisisnet hyl
group, a di nmet hyl am noet hyl group, a dinethyl am nopropyl group, a
di met hyl am nobutyl group, a bis(di nethyliam no) et hyl group, a
bi s(di met hyl am no) et hyl group, a bis(di nmethyl am no) propyl group, a
bi s(di met hyl am no) butyl group,” a phenyl am nonet hyl 10group, a
di phenyl am nonet hyl group and the |ike. Exanpl es of the al kyl group
having 1 tguzex?aébgmoﬁygngrbhpqhahgécabhxd&gqab? Yoy ghreup,as &ert-

o]

substituent include a nethoxynethyl group, an ethoxynethyl group, a

npropoxy”Ebhxbxg&eearoapllaeeﬁepOéygﬁghﬁ&ygggpﬁop@lngr%% But.exy wefchyl group,
a sec- but oxynet group, a tert- butoxynethyl group,” a phenoxynet hyl

group, a ngt ngyethyl group, an ethoxyethyl group, a n-propoxyethyl group,
an i sopropoxyet hyl group, a n-butoxyethyl group, a secbutoxyethyl group, a

tert- b“toxyethyhxgkgﬂgs 8fp@ﬁ@°é¥giﬂéﬁn%985§ ﬁav%ngeﬁh%éyz% RI29R¥¢, 9roup,

an et hoxy-n-prop I opox

T e e ey o
aroup, an_ REBBhEpaxSPoRRr BBFPOR HhpToa RE 2ReLotoRa6387 BRERPISY0LE 076594
20 carbon atoms which has a halogen atoms as a substltuent
and the like.
Examples of the aralkyl group having 7 to 20 carbon

10 atoms include a benzyl group, a (2-methylphenyl)methyl
group, a (3-methylphenyl)methyl group, a (4-
methylphenyl)methyl group, a (2,3-dimethylphenyl)methyl
group, a (2,4-dimethylphenyl)methyl group, a (2,5-
dimethylphenyl)methyl group, a (2,6-dimethylphenyl)methyl

15 group, a (3,4-dimethylphenyl)methyl group, a (4,6~
dimethylphenyl)methyl group, a (2,3,4-
trimethylphenyl)methyl group, a (2,3,5-
trimethylphenyl)methyl group, a (2,3,6-
trimethylphenyl)methyl group, a (3,4,5-

20 trimethylphenyl)methyl group, a (2,4,6-
trimethylphenyl)methyl group, a (2,3,4,5-
tetramethylphenyl)methyl group, a (2,3,4,6-
tetramethylphenyl)methyl group, a (2,3,5,6-
tetramethylphenyl)methyl group, a (pentamethylphenyl)methyl

25 group, an (ethylphenyl)methyl group, a (n-



10 but oxyi sopropyl group, a sec-butoxyi sopropyl group, a

t ert but oxyi sopropyl group, a phenoxyi sopropyl group and the |ike. Exanples
of the arwbkyi2/gsoap having 7 to 20 carbon 5at ons whi chPeRYPIEVET76894
substituent include an aral kyl group having 7 to 20 carbon atons, an

aral kyl group having 7 to 20 carbon atonslwhich has a hal ogen atons as a
substituent and the |ike. Exanples of the aral kyl group having 7 to 20
carbon 10atons include a benzyl group, a (2-nethyl phenyl)nmethyl group, a
(3- net hyl phenyl ) net hyl group, a (4- nethyl phenyl)nethyl group, a

2, 3-di et byl ke It hgno &rA-di e Joioutile
gz 5- d|ne?ﬁyggﬁgﬁyfgﬁgﬁﬁypggrgﬁguﬁh((2 6- éﬁ%ﬁ?ﬁ?ﬁbhenﬁ?}né?ﬁ?F915group a

(3, 4-di met byl ah%mek 5%%%9'1 e griff- adi (RIY RARARHIARL ML Hafoup, @
(2,3,4- trimethyl phenyl nethy gr oup, rlnethylphenyl)nethyl group,

et o PR TR e BT B E L U
tetramet by LRAEQDRIRL M eBh04P :Bub? & TrBopkekABHRY BARRH RN, 07 0uP.
5 a (n-hexylphenyl)methyl group, a (n-octylphenyl)methyl
group, a (n-decylphenyl)methyl group, a (n-
decylphenyl)methyl group, a (n-tetradecylphenyl)methyl
group, a naphthylmethyl group, an anthracenylmethyl group,
a phenylethyl group, a phenylpropyl group, a phenylbutyl

10 group, a diphenylmethyl group, a diphenylethyl group, a

diphenylpropyl group, a diphenylbutyl group and the like.
Examples of the aralkyl group having 7 to 20 carbon

atoms which has a halogen atoms as a substituent include a

2-fluorobenzyl group, a 3-fluorobenzyl group, a 4-

15 fluorobenzyl group, a 2-chlorobenzyl group, a 3-
chlorobenzyl group, a 4-chlorobenzyl group, a 2-bromobenzyl
group, a 3-bromobenzyl group, a 4-bromobenzyl group, a 2-
iodobenzyl group, a 3-iodobenzyl group, a 4-iodobenzyl
group and the like.

20 Examples of the aryl group having 6 to 20 carbon atoms
which may have a substituent include an aryl group having 6
to 20 carbon atoms, an aryl group having 6 to 20 carbon
atoms which has a halogen atom as a substituent, an aryl

group having 6 to 20 carbon atoms which has a substituted

25 silyl group as a substituent, an aryl group having 6 to 20



25group, an (ethyl phenyl)nethyl group, a (n- WO

2012/ 063972PCT/ JP2011/ 076594 11 propyl phenyl ) met hyl group, an

(1 sopr opywopheryielaret hyl group, a (n-butyl phenyl) nmet hyl @COUP2018076594
(sec-butyl phenyl ) nmet hyl group, a (tert-butyl phenyl)nethyl group, a
(npentyl phenyl ) met hyl group, a (neopentylzhenyl)nethyl group, 5a
(n- hexyl phenyl ) met hyl group, a (n-octyl phenyl)nethyl group, a
(n-decyl phenyl ) met hyl group, a (n- decyl phenyl)nethyl group, a
(n-tetradecyl phenyl ) net hyl group, a naphthyl nethyl group, an

anthracenyba&bbmlaﬁbﬁupwhacahﬁaxlatBubs@ﬁ@upedaamhaayb&boﬁ ylasgeoup, a
phenyl butyl 10group, a di phenyl nethyl group, a diphenyl et group, a

di phenyl propyk+geQuA:, aaﬂ'ﬂ??@Yé?Bbﬁ'hﬁ%@HE agndot he bb&%on atomsExanpl es of
the aral kyl group having 7 to carbon atonms which has a hal ogen atons as

2 substitught chneluds fy3:bluopobensyl-aneuls 8 3ubluaralenzybaoiaun a 4

15f | uor obenzyl group, a 2- ch or obenzyl group, a
4- chIorobe §¥ group, a 2- bronobenzyl group, a 3 br onobenzyl group, a
4- br onmobenzyl ~group, a 2- iodobenzyl group, a 3- iodobenzyl group, a

20 caPbon” 4t o CHATERSRay Thi0E A~ S0beePEHoRE /RET Gab ouR aF s ogTots Fivi ng 6
include a phenyl group, a 2-tolyl group, a 3-tolyl group, a
4-tolyl group, a 2,3-xylyl group, a 2,4-xylyl group, a 2,5-
xylyl group, a 2,6-xylyl group, a 3,4-xylyl group, a 3,5-
xylyl group, a 2,3,4-trimethylphenyl group, a 2,3,5-

10 trimethylphenyl group, a 2,3,6-trimethylphenyl group, a
2,4,6-trimethylphenyl group, a 3,4,5-trimethylphenyl group,
a 2,3,4,5-tetramethylphenyl group, a 2,3,4,6-
tetramethylphenyl group, a 2,3,5,6-tetramethylphenyl group,
a pentamethylphenyl group, an ethylphenyl group, a

15 diethylphenyl group, a triethylphenyl group, a n-
propylphenyl group, an isopropylphenyl group, a n-
butylphenyl group, a sec-butylphenyl group, a tert-
butylphenyl group, a n-pentylphenyl group, a
neopentylphenyl group, a n-hexylphenyl group, a n-

20 octylphenyl group, a n-decylphenyl group, a n-dodecylphenyl
group, a n-tetradecylphenyl group, a naphthyl group, an
anthracenyl group and the like.

Examples of the aryl group having 6 to 20 carbon atoms
which has a halogen atom as a substituent include a 2-

25 fluorophenyl group, a 3-fluorophenyl group, a 4-



to 20 carbon atons, an aryl group having 6 to 20 carbon atons which has a
hal ogen atom as a substituent, an aryl group having 6 to 20 carbon atons
whi ch haswe 28uss972ut ed 25silyl group as a substituent, Pam/Jazol/oTHSBUP
having 6 to 20 WD 2012/ 063972PCT/ JP2011/ 076594 12 carbon atons which has a
substituted am no group as a substituenti3an aryl group having 6 to 20
carbon atons which has a hydrocarbyl oxy group as a substituent and the

| i ke. 5Exanples of the aryl group having 6 to 20 carbon atons include a
phenyl group, a 2-tolyl group, a 3-tolyl group, a 4-tolyl group, a

2,3-xylyl gnedpophedyd- g)tb)ﬁ#,gléOQPchao%o'éher}"glﬁfu@Jp,a 3-2, 6-xylyl group,
a 3,4-xylyl group, a 3,5- xylyl group, a 2,3,4-trinethyl phenyl group, a

2,3,5- 10t chyet-ByheReAY 4y r8lplPa a-2n3 BubheMBihyrdtenyla ¢ Rmdidhenyl
2,4,6-trinethy|p%eny? g%gup? a83,4,5-Fr$#eFﬁ§fp?Lny gfbup, a dbheny
2,3

,3,4,5-te t hyl ph ; 4,6 p%«}@ﬁl group, a
2,3,5,6-te??§§§fhélghggéhogpggg} gr%g faﬁe#h%ﬁ%ﬁ%ﬁ?&ﬁéﬁb D, &K gt%glphenyl
group, a 15di enyl group,_a tiri p grouyp,. - _pr.gpyl phenyl
group, an ?§8§%§§b§ghgﬁﬁngr§uS,§§Eﬁ§§%3&ghg%9%5gr8ug,1§%§ 8— aﬁylphenyl
group,. a tertbhutyl ph I oup, a n-pentyl phenyl group, a neopentyl phenyl
group> a n9ﬁ8%§léﬁgngﬁgg}g35; a n- 20octyl phenyl group, a n-decyl phenyl

AT L R R I SRR
6 to 20 carbon_atons , , i
which has a substituted silyl group as a substituent
include a trimethylsilylphenyl group, a
bis(trimethylsilyl)phenyl group and the like.

10 Examples of the aryl group having 6 to 20 carbon atoms
which has a substituted amino group as a substituent
include a dimethylaminophenyl group, a
bis(dimethylamino)phenyl group, a diphenylaminophenyl group
and the like.

15 Examples of the aryl group having 6 to 20 carbon atoms
which has a hydrocarbyloxy group as a substituent include a
methoxyphenyl group, an ethoxyphenyl group, a n-
propoxyphenyl group, an isopropoxyphenyl group, a n-
butoxyphenyl group, a sec-butoxyphenyl group, a tert-

20 butoxyphenyl group, a phenoxyphenyl group and the like.

R! is preferably an alkyl group having 1 to 20 carbon
atoms, more preferably an alkyl group having 1 to 5 carbon
atoms, and still more preferably a methyl group, an ethyl
group, a n-propyl group or an isopropyl group.

25 Q in Formula [2] is preferably R;C(=O)O—, more



whi ch has a hal ogen atom as a substituent include a 2- 25fl uorophenyl

group, a 3-fluorophenyl group, a 4- WD 2012/ 063972PCT/JP2011/076594 13

fl uor opheWQi20tywsqy2 a 2-chl orophenyl group, a 3- chl or opREAV2IYPHEN, a

4- chl or ophenyl group, a 2-bronophenyl group, a 3-bronophenyl group, a

4- br omophenyl group, a 2- iodophenyl graup, a 3-iodophenyl group, a

4-i odophenyl 5group and the |Iike. Exanples of the aryl group having 6 to 20
carbon atons which has a substituted silyl group as a substituent include a
trinmethylsilyl phenyl group, a bis(trinmethylsilyl)phenyl group and the Ilike.

10Exanpl espebrehepayyhngkedpabavyreud,t @ ngFQEEQEeaQQ% WhiaChbultgsat e
substituted am no group as a substituent 1nclude a dinethylam nophenyl

group, a b'§§ans£hxlgaheglQhen§k09§9uendamegEhgeékaqbaqghaayhca&@%@ and
the |ike. I5Exanples of the aryl group having 6 to 20 carbon atons which
has a hydrﬁggﬁ yloxy group as a substituent include a nethoxyphenyl group,

an et hoxyphenyt group, a n- propoxyphenyl group, an isopropoxyphenyl group,

b h (] y , - h I
aroup. 5 phenox§ahansPBRLE, AR F B FRKaB19 8 nikBRY g R P Al k1

drouphaving L £0.20-E3L000, o 8TBLIRECoBr BheLa0LY 8B, ot haui 1o 1
group, a nﬁgkgg¥lo%rggptgr1?805?0g£8p%£rgrg%gferably the number of
100 to 500.
n represents the number of 10 to 3,000, preferably the
number of 50 to 1,000, and more preferably the number of
10 100 to 500.
Examples of the random copolymer represented by
Formula [1l] include a vinyl alcohol-vinyl acetate random
copolymer, a methoxyvinyl-vinyl acetate random copolymer
and an ethoxyvinyl-vinyl acetate random copolymer.
15 Coating Method
It is possible to employ, as the coating method of the
present invention, a method in which a coating liquid which
is a liquid containing a coating compound and a solvent is
attached to an inside wall of a reactor to form a layer
20 made of the coating liquid, and the solvent is removed from
the layer; or a method in which a coating liquid is applied
onto a plate prepared separately to form a layer made of
the coating liquid and a solvent is removed from the layer

to form a film in advance, and then the film is attached to

25 an inside wall of a reactor.



25Q in Formula [2] is preferably RIC(=0)0-, nore WO

2012/ 063972PCT/ JP2011/ 076594 14 preferably an acetate group, a propionate
group, a Wotgrzaws97group or a pentyl ate group, and nost pcefiiezeabhissan
acetate group. Rin Fornula [3] is preferably a hydroxy group. 5m
represents the nunber of 10 to 3,000, preferably the nunber of 50 to 1, 000,

and nore preferably the nunber of 100 to 500. n represents the nunber
of 10 to 3,000, preferably the nunmber of 50 to 1,000, and nore preferably
t he nunber of 10100 to 500. Exanpl es of the random copol yner

represented by Romeihad & kfi€¢bedeny W Wataheohalquidto aeetiaisg deandom
copol yner, a nethoxyvinyl-vinyl acetate random copol yner and an

et hoxyvi nyl,ayhngle acetatke ok-andomreerelyier . 30l Netthafdthod idt IS
possi ble to enpl oy, as the coating nmethod of the present invention, a

met hod in %EEH 4 QBQEiiiﬂg his gl & %{tﬂioﬁﬂzi | %ez: i(?gléiﬁ’gﬁﬁp%?ﬁi NG aﬁ%%“ ng

conmpound and a sol vent attached to an in a reactor to forma
| Syer: “or SUR ABALa ok SR14 Sl AEArsh: ISR S er kAT, SamsteaRe
Col Vot i o PoNGUER Pr GRPERE AJBHIFo PO 41Frme § 4dVance UNg Théh the
filmis ath%ggg e%oc%%%gnigiggﬁ gglkh%fl%k%e%%tg%pregnated, is
applied onto an inside wall of a reactor; a method in which
a reactor is filled with a coating liquid and, after the
lapse of a prescribed time, the coating liquid is
10 extracted; or a method in which a coating liquid is spread
over an inside wall of a reactor using a pipette, a syringe,
a dropping pipette or the 1like.
The coating liquid is a liquid composition containing
the coating compound and a solvent. Herein, examples of
15 the solvent include nonpolar solvents such as water, an
aliphatic hydrocarbyl solvent and an aromatic hydrocarbyl
solvent; and polar solvents such as a halide solvent, an
ether-based solvent, an alcohol-based solvent, a phenol-
based solvent, a carbonyl-based solvent, a phosphoric acid
20 derivative, a nitrile-based solvent, a nitro compound, an
amine-based solvent and a sulfur compound. The solvent is
preferably water or an alcohol-based solvent, and
particularly preferably an alcchol-based soclvent. The

concentration of the coating compound in the coating ligquid

25 is usually from 0.01% by weight to 10% by weight, and



WO 2012/ 063972PCT/ JP2011/ 076594 15 A met hod of attaching a coating
liquid to an inside wall of a reactor is preferably, for exanple, a nethod
i n whi ch wocomtiesay2l i quid atom zed by a spray gun is spraydd2wverssan i nsi de
wal | of a reactor (spray coating); a nethod 5in which a coating |iquid,
with which a brush, a roller, a bleachedig&otton cloth or the like is

i npregnated, is applied onto an inside wall of a reactor; a nmethod in which
a reactor is filled with a coating liquid and, after the |lapse of a
prescribed time, the coating liquid is 10extracted; or a nmethod in which a

coating |i gee@ersb3pr €2dmoven58Nbiynwedghwaklo o &y e@Glgdrt .Using a pipette,
a syringe, a dropping pipette or the |ike. The coating liquid is a

liquid conpositirge gentahhi Bant be ¢eaking <appeundaRtR MY -£Adel ei n,
exanpl es of 15t he sol vent include nonpol ar sol vents such as water, an

al i phati c Qy959%§rﬁ¥ge58kv% t ardtan aﬁ%@ﬁHHCbQéﬂkﬁ%ﬁrg ﬁok%%nﬁ’aéﬁﬂ

pol ar sol vents~suc s a ha |de solv an et her-base vent a

al cohol - baged. ool yRnL. -8 ahenehs Rased QL eIy 2,687 hanyzhiased sol vent, a

phosphori c acid Srivathve, “a ni sol'vent nitro conpound an
anlne based sgl vent d a sul fur cogpound Th sol vent refer wat er

o Sal coRBP bacet LOIMERRECante A NEAFar | yIbr oF obABEGEARCAF BOROF Baged
solvent The_concentration a; thg Coatln compound in the coatlng l'iquid
25i s usual FYLFFBI 6501588y RePyh r?&“?o rménéHFedaﬁ&essure

sweeping the solvent with an inert gas such as nitrogen
while optionally heating the layer made of the coating
liquid so that the solvent may not remain in the layer.

10 The thickness of the layer made of the coating
compound, with which an inside wall of a reactor is coated,
is usually 5 mm or less, and preferably 1 mm or less.

The amount of the cocating compound based on an area of
an inside wall of a reactor is preferably from 0.01 to 50

15 g/mz, and more preferably from 0.1 to 5 g/mz.

The reactor having a coated inside wall of the present
invention can be used in various chemical reactions, and is
preferably used for addition polymerization. That is, a
method, in which monomers capable of addition polymerizing

20 are addition polymerized in the presence of a catalyst for
addition polymerization in a reactor having a coated inside
wall, is preferred.

The catalyst for addition polymerization is produced

by bringing a compound (A) selected from a transition metal

25 compound or its p-oxo type transition metal compound dimmer,



WO 2012/ 063972PCT/ JP2011/ 076594 16 preferably from 0. 05% by wei ght to 1% by
wei ght . The sol vent can be usual ly vaporized and renoved froma | ayer
made of twe 2068979 | i quid by maintaining the | ayer at a&aCcrapparatedse within
a range fromroomtenperature to 5200C for 10 mnutes to 20 hours. It is
preferred that the solvent is renoved bydryi ng under reduced pressure or
sweepi ng the solvent with an inert gas such as nitrogen while optionally
heating the |ayer nmade of the coating liquid so that the solvent may not
remain in the layer. 10The thickness of the |ayer made of the coating

conpound, whtAcwhirebing hgshde (»al knaf apteaehonyi,sagoatr-gdnobImdsdall y 5 mm

or less, and preferably 1 mmor Iess. The amount of the coating
compound basgdoQRdancar eat8f c8AthBei gecwakhcaf c@nkeactor is preferably from
0.01 to 50 15¢g/nR2, and nore preferably fromO0.1 to 5 g/nR. The

react or haﬁbﬂggﬁnﬁo%‘k dsieméL‘é%gwe!:bmofr%me%p&sﬁesatgt%gy@gg{ 8lnEaBrbgtysed in

various chem reactions, and 1s preferably use ition
polynerization. That is. a.petho i ich naners capabl e of addition
polyneriziHg8§6a¥gp3dgf??8hg§8Pyﬂ%F??eﬁgpﬁoPﬁg g%@?énce of a catalyst for
addit%on polyne%kzation in a rgagtgrrhgving ﬁicoated %nsige %%Ih,(éa
preferred. CICTha 88t3ﬁ§ tCFortadai"tir8 88I§HEF ZatrOR Mg produced by
bringi ng a conmpound (A) selected froma transition netal 25conpound or its

11- oxo t yp&eLPaRest fBATnRt AF2BSHHOARATEF AreFOmPRENd Oor its p-oko type

2012/ 063972PCT/ JP2011/ 076594 ) , )
transition metal compound dimer used the present invention

as long as it is a transition metal compound which exhibits
addition polymerization activity by using in combination
10 with the activating agent (B), and optionally using in
compbination with the organcalminium compound (C). Usually,
a transition metal compound such as a metallocene complex
is used.
Examples of the transition metal compound (A) include
15 a transition metal compound represented by Formula [4]
described below or its p-oxo type transition metal compound
dimer:
L' M'X'p [4]
wherein M! is a transition metal atom of Group 4; L' is a
20 group having a cyclopentadiene type anionic skeleton or
containing a hetero atom; X! is a halogen atom, a
hydrocarbyloxy group, or a hydrocarbyl group other than
groups having a cyclopentadiene type anionic skeleton; a is
a number satisfying 0 < a £ 3; b is a number satisfying 0 <

25 b < 3; when there are more than one L}, one L' may be



17 an activating agent (B) and, optionally, an organoal m ni um conpound (C)
into contact with each other. Conpound (A) selected from Transition Metal
Conmpound WO 201290684720x Type Transition Metal Conpound D wem/JBXhen®ss9s no
particular limtation on the conpound (A) selected froma transition netal
conpound or its 11-oxo type transition negal conpound di ner used the
present invention as long as it is a transition nmetal conpound which

exhi bits addition polynerization activity by using in conbination 10with
the activating agent (B), and optionally using in conbination with the

or ganoal m nijwReeoRROUMdthel 1Ussath¥r aikeansit benpyehagreappound such as a
net al | ocene conplex is used. Exanples of the transition nmetal conpound (A)

i ncl ude 15a htanslitioon Rbdort ArRaUNG ranreseNtRbDY oMl dtlatdgscri bed
bel ow or its 11-oxotype transition netal conmpound dinmer: LT a MX Db[4]

wherein M i So@&ytgrye%n%'ttoimon_a aledt AP & %u%h#s#?ogl%e%t%qﬂr oup having a

cycl opent adi ené “t'ype ani Oni c skel eéton or cont tero atom Xl is a

hal £ 8n6 byl 9§
o1 oups havi s "eyeT oRORRAR ond  SHe o bare i Brapore 2R thih bl

saishying 0 < a¥ebi s TS SRS LU0 2% M LMY St e O

Examples of the group having a cyclopentadiene type
anionic skeleton of L' in Formula [4] include an optionally
substituted cyclopentadienyl group, an optionally
substituted indenyl group and an optionally substituted

10 fluorenyl group. Examples of 1! include a cyclopentadienyl
group, a methylcyclopentadienyl group, an
ethylcyclopentadienyl group, a n-butylcyclopentadienyl
group, a tert-butylcyclopentadienyl group, a 1,2-
dimethylcyclopentadienyl group, a 1,3-

15 dimethylcyclopentadienyl group, a l-methyl-2-
ethylcyclopentadienyl group, a l-methyl-3-
ethylcyclopentadienyl group, a l-tert-butyl-2-
methylcyclopentadienyl group, a l-tert-butyl-3-
methylcyclopentadienyl group, a l-methyl-2-

20 isopropylcyclopentadienyl group, a l-methyl-3-
isopropylcyclopentadienyl group, a l-methyl-2-n-
butylcyclopentadienyl group, a l-methyl-3-n-
butylcyclopentadienyl group, a n5—1,2,3—
trimethylcyclopentadienyl group, a n5—1,2,4—

25 trimethylcyclopentadienyl group, a



WO 2012/ 063972PCT/ JP2011/ 076594 18 |inked to another LI either directly or
by a group containing a carbon atom a silicon atom a nitrogen atom an
oxygen atwo20e/®sd72ur at om or a phosphorus atom M in FormBRE1PBFI4 s a
titaniumatom a zirconiumatom 5or a hafniumatom and nore preferably a
zi rconi um at om Exanpl es of the grimp having a cycl opent adi ene type
ani oni c skeleton of LI in Fornmula [4] include an optionally substituted
cycl opent adi enyl group, an optionally substituted indenyl group and an
optionally substituted 10fl uorenyl group. Exanples of LI include a

cycl opent agdeeryhe8h9UByc@opehb¥be ek opeRbagi,eayl group, an
et hyl cycl opent adi enyl group, a n-butyl cycl opent adi enyl group, a

tert-butyl gyatoperhadbgRYbp@heHBi eyl drodbehhyhayehgnertadizenyl group, a
1, 3- 15di net hyl cycl opent adi enyl group, "a 1-nmethyl-2- éthyl cycl opent adi enyl

SLoup] o LTS B S L cachauanscdeny) o guncchlasechli, o

oD o RO £ SR BN I REP g B LS

2, L TEt L3l OBentad el gL At (ATELLCYSl gpont adl ey
methylindenyl group, a 2-tert-butylindenyl group, a 3-tert-
butylindenyl group, a 4-tert-butylindenyl group, a 5-tert-
butylindenyl group, a 6-tert-butylindenyl group, a 7-tert-
butylindenyl group, a 2,3-dimethylindenyl group, a 4,7-

10 dimethylindenyl group, a 2,4,7-trimethylindenyl group, a 2-
methyl-4-isopropylindenyl group, a 4,5-benzindenyl group, a
2-methyl-4, 5-benzindenyl group, a 4-phenylindenyl group, a
2-methyl-5-phenylindenyl group, a 2-methyl-4-phenylindenyl
group, a 2-methyl-4-naphthylindenyl group, a fluorenyl

15 group, a 2,7-dimethylfluorenyl group and a 2,7-di-tert-
butylfluorenyl group.

There is no particular limitation on hapticity m of
the ligand contained in the group having a cyclopentadiene
type anionic skeleton used in L' in Formula [4], and the

20 hapticity n of the ligand may be any value which is
available in the group having a cyclopentadiene type
anionic skeleton. Examples of the hapticity of the ligand
include five, four, three, two and one. The hapticity of
the ligand is preferably five, three or one, and more

25 preferably five or three.



WO 2012/ 063972PCT/ JP2011/ 076594 19 tetramet hyl cycl opent adi enyl group, a
pent anet hyl cycl opent adi enyl group, an indenyl group, a

4,5, 6, 7- twonatywdsozndenyl group, a 2-nethylindenyl groupCTAP3H1e16syd | ndenyl
group, a 4-nethylindenyl group, a 5- 5nethylindenyl group, a

6- met hyl i ndenyl group, a 7- methylindeny20group, a 2-tert-butylindenyl
group, a 3-tertbutylindenyl group, a 4-tert-butylindenyl group, a
5-tertbutylindenyl group, a 6-tert-butylindenyl group, a 7-tertbutylindenyl
group, a 2,3-dinethylindenyl group, a 4,7- 10 dinethylindenyl group, a

2,4, 7-trinethyl Erdepyksgb@upheahdteet BY bmd1inS @PORHoupd eyt ag Al aa
4, 5-benzi ndenyl group, a 2-nethyl-4,5-benzi ndenyl group, a 4-phenyli ndenyl

group, a 2ngethyl adopheryLt ndanybrHGQHP.[43 2neBLEY! a4- RRGEN REemy! z0r oup,
a 2-net hyl - 4-napht hyl i ndenyl group, a fluorenyl 15group, "a

2’7'di"Eth!bﬁkH?TS%Fh,Q%OHHtQBQeﬂ %t@ﬁdhhheétyh?QE%B%hgo%%@ﬂ, AndRhe

There is no particular imtatiron on hapticit 't gand contained in

th (,ng di i.oni kel et [ | i

For mil a. | 4P CoRd  n Bt BRRRR LS P LR B AP TR SRl i o 1 s
avai l abl e ig.thﬁ groug having % gﬁClOﬁthadiene t eai%ignkp skel%ton.
Exanples of fﬁé_ﬁ 6¥i F??pOT t 8 .Pﬁg 8 Vngfﬁ&g’fl e 2 Saf™ R 8 ° %o and
one. The ha tlplég of the ligand |§ ggegeragg¥ five, three or one, and nore
25pr ef er abPy PEYEBRRPhEERUP WBP2815¥8B36FPRERLI BE6 1P 076594

arylphosphino group, an chelating ligand, or an aromatic
heterocyclic group or aliphatic heterocyclic group
containing an oxygen atom, a sulfur atom, an nitrogen atom

10 and/or a phosphorus atom in its ring.

Examples of the group containing a hetero atom of L!
in Formula [4] include a methoxy group, an ethoxy group, a
propoxy group, a butoxy group, a phenoxy group, a 2-
methylphenoxy group, 2,6-dimethylphenoxy group, a 2,4, 6-

15 trimethylphenoxy group, a 2-ethylphenoxy group, a 4-n-
propylphenoxy group, a 2-isopropylphenoxy group, a 2,6-
diisopropylphenoxy group, a 4-sec-butylphenoxy group, a 4-
tert-butylphenoxy group, a 2,6-di-sec-butylphenoxy group, a
2-tert-butyl-4-methylphenoxy group, a 2,6-di-tert-

20 butylphenoxy group, a 4-methoxyphenoxy group, a 2,6-
dimethoxyphenoxy group, a 3,5-dimethoxyphenoxy group, a 2-
chlorophenoxy group, a 4-nitrosophenoxy group, a 4-
nitrophenoxy group, a 2-aminophenoxy group, a 3-
aminophenoxy group, a 4-aminothiophenoxy group, a 2,3, 6-

25 trichlorophenoxy group, a 2,4,6-trifluocrophenoxy group, a



20 Exanpl es of the hetero atomin the group containing a hetero atom
of LI in Fornmula [4] include an oxygen atom a sulfur atom a nitrogen atom
and a phosphorus3gtom and the group is preferably an alPkoxp201/016594 an

aryl oxy group, a 5thioal koxy group, a thioaryloxy group, an al kyl am no
group, an arylam no group, an al kyl phosphino group, an aryl phosphi no group,
an chelating ligand, or an aromatic heterocyclic group or aliphatic

het erocyclic group containing an oxygen atom a sulfur atom an nitrogen

at om 10and/ or a phosphorus atomin its ring. Exanpl es of the group

cont ai ni ng t& ikefedhd 3t ¢rcp,Lla idime@hyllamird] Jralgide aietheamniHeoup, an

et hoxy group, a propoxy group, a butoxy group,” a phenoxy group, a 2-

met hyl phengxys gy, 0up 41 s Bpdilmating %Pt@w,y O'Bhery 1At 3, meihyl phenoxy
group, a 2-ethylphenoxy group, a 4-n- propyl phenoxy group, a

2-i sopr opy ; RRSAEY 13RAWR B ot it QLI 1RRE! p,
4~ sec-but yT PHENGRY ‘group, % 4t &rtBut y pé)enox%?@oxg{)@aa byrrolyl

2, 6-di- sec-gl}%i%jl Egeraﬂ tg&g ,OS%F}}%-ntoengr-o tyla- gzh_npzt_rggygrie_noxy group, a

2,6-di-tert- But'yl"pheno gro a met hoxXyphenoxy “group, a 2, 6-

di met hoxyphenox roup,. .a 3, 5-di netho henox r.oup, 2- chl orophenoxy
groupg a 4PEPPF§§g%ﬁEﬁ§Qy96F%ﬁb,CStEF |'r6§ﬁ%H%§§K§VOEb, a 2-am nophenoxy
group, a 3- am nophenoxy.group, a, 4-am not hi ophenoxy group, a 2,3, 6-

25111 chl or GERBRGRY IGPGTSICd 12 ST eRpICR R anoRy Jyfbup, & VIO

2012/ 063972PCT/ JP2011/ 076594 21 t hi onet hoxy group, a dinethylam no group, a
di et hyl ani R¢PYFEQFYREPAthYdp PrQMPn o 2grie#y I 1A YRLSHERMARHENG FXWMP, &nh

i sopropyl anino group, a tert-butylanino group, a pyrrolyl group, a

di met hyl phéspghi™ ép@e@Wﬂ,dlteZ-g(f?ﬂ@xy-al-lrépr‘@ﬁwz)‘ﬁ‘f?é%ﬁwlg%p,ca‘t echol ,

resorcinol, 4- isopropylcatechol, 3-nethoxycatechol, a 1, 8-

di hydr oxynapRt il hydawxy —&, B, 2ddmeydivdofpdemyly Ig apueup 2 4,226, phenyl di ol
group, a 1,1'-bi-2-naphthol group, a 2,2'-dihydroxy-6, 6'-dinmethyl bi phenyl
groupg0 a 4tétre-Gert-butyl-2,2'-methylenediphenoxy group and a

4,4’ ,6,6' -tetramethyl-2, 2’ -isobutylidenediphenoxy group.
Examples of the group containing a hetero atom also
include a group represented by Formula [8]:
R*; P=N- [8]
15 wherein R* group each independently represents a hydrogen
atom, a halogen atom or a hydrocarbyl group, or any two of
R* groups are linked to one another to form a
hydrocarbylene group.
Examples of R* group in Formula [8] include a hydrogen
20 atom, a fluorine atom, a chlorine atom, a bromine atom, an
iodine atom, a methyl group, an ethyl group, a n-propyl
group, an isopropyl group, a n-butyl group, a tert-butyl
group, a cyclopropyl group, a cyclobutyl group, a
cycloheptyl group, a cyclohexyl group, a phenyl group, a 1-

25 naphthyl group, a 2-naphthyl group and a benzyl group.



10tetra-tert-butyl -2, 2" -nethyl enedi phenoxy group and a

4,4' /6,6 -tetranethyl-2,2'-isobutylidenedi phenoxy group. Exanpl es of
t he groupwoant2Aiésd’nag a hetero atom al so i ncl ude a groupPCegPEEENISY by
Forrmula [8]: R43P=N-[8] 15wherein R4 group each independently represents a
hydrogen atom a hal ogen atom or a hydrazarbyl group, or any two of R4
groups are linked to one another to form a hydrocarbyl ene group. Exanpl es
of R4 group in Formula [8] include a hydrogen 20atom a fluorine atom a
chlorine atom a brom ne atom an iodine atom a nethyl group, an ethyl
group, a n-propyka@pboee, o&nthéol@&@ﬁg cOhRWA nidgNabietle rdy @tdm &anert - butyl
group, a cyclopropyl group, a cyclobutyl group, a cycloheptyl group, a

cycl ohexyl a%euenc@uelaeaygr%guee %e%en%%@a%?zt Il n@feun, 2-napht hyl group
and a benzyl group 12/ 0639 2PCT/JP201 /076594 2 Exanpl es of

the group qeg %%EbﬂgFér g&gr jatom can al so include a group represented by
Formula [9]: %emcal orrrual

Rs P N
Rs o
[9]
Rs Rs
Rs
5 wherein R® group each independently represents a hydrogen

atom, a halogen atom, a hydrocarbyl group, a halogenated
hydrocarbyl group, a hydrocarbyloxy group, a silyl group or
an amino group, or any two or more of R® groups are linked
to one another to form a ring structure.

10 Examples of R® group in Formula [9] include a hydrogen
atom, a fluorine atom, a chlorine atom, a bromine atom, an
iodine atom, a phenyl group, a l-naphthyl group, a 2-
naphthyl group, a tert-butyl group, a 2, 6-dimethylphenyl
group, a 2-fluorenyl group, a 2-methylphenyl group, a 4-

15 trifluoromethylphenyl group, a 4-methoxyphenyl group, a 4-
pyridyl group, a cyclohexyl group, a 2-isopropylphenyl
group, a benzyl group, a methyl group, a triethylsilyl
group, a diphenylmethylsilyl group, a l-methyl-1-
phenylethyl group, a 1,1-dimethylpropyl group, a 2-

20 chlorophenyl group and a pentafluorophenyl group.



R5 S5wherein R5 group each independently represents a hydrogen atom a

hal ogen atom a hydrocarbyl group, a hal ogenated hydrocarbyl group, a

hydr ocar bwbarie/@gswap, a silyl group or an am no group, @CTARYPIIAMGSDr nOre
of R5 groups are linked to one another to forma ring structure. 10Exanpl es
of R5 group in Formula [9] include a hydz®gen atom a fluorine atom a
chlorine atom a bromne atom an iodine atom a phenyl group, a 1-naphthyl
group, a 2- naphthyl group, a tert-butyl group, a 2, 6-di nethyl phenyl group,
a 2-fluorenyl group, a 2-nethyl phenyl group, a 4- 15trifl uoronet hyl phenyl

group, a 4-nmethexgpkaeyktdhgupigand- oy L dyh Glo@uiRlad [@YChekexyla group, a
2-isopropyl phenyl group, a benzyl group, a nethyl group, a triethylsilyl

group, a du@@%&&'Hﬁbﬂﬁbsb|$hu9%QHE 3 rloRirby haltRkenyietdy| gipup, a
1, 1-di met hyl propyl groudp, a 2- ZOCH | or ophenyl group and a pentafluorophenyl

gr oup. ]egggnéﬁQQB%%Z%%/ igg%&/ %@\i%ezﬁc&% *&%'t%fn' e |igapd f LI in

Formula [4 ns a [igand having a plurality-o Coor di ndt i on Sités, and

exanpl es of xEQ%lEhga“glsg%%%llﬁ%et ¥k ?%g&?.'&%% QT %ra%%o' I ne,

blsoxazollne ter ine

5 diethylenetriamine, triethylenetetramine, porphyrin, crown
ether and cryptate.
Examples of the heterocyclic group of L! in Formula
[4] can include a pyridyl group, an N-substituted
imidazolyl group and an N-substituted indazolyl group.
10 Among them, a pyridyl group is preferred.
When a plurality of 1.' in Formula [4] are linked to
each other by a residue containing a carbon atom, a silicon
atom, a nitrogen atom, an oxygen atom, a sulfur atom or a
phosphorus atom (that is, when groups having a
15 cyclopentadiene type anionic skeleton are linked to each
other by its residue, when groups containing a hetero atom
are linked to each other by its residue, or when a group
having a cyclopentadiene type anionic skeleton and a group
containing a hetero atom are linked to each other by its
20 residue), its residue is preferably a divalent residue in
which the atom linked to L' is a carbon atom, a silicon
atom, a nitrogen atom, an oxygen atom, a sulfur atom or a
phosphorus atom, and the number of atoms linking two L is
3 or less. Examples of its residue include alkylene groups

25 such as a methylene group, an ethylene group and a



5di et hyl enetriam ne, triethyl enetetram ne, porphyrin, crown ether and
cryptate. Exanples of the heterocyclic group of LI in Forrmula [4] can

i ncl ude awpyniapbo7gr oup, an N-substituted i m dazecylipznoopsand an
N-substituted i ndazol yl group. 10Anong them a pyridyl group is preferred.
When a plurality of I," in Fornula [4] a4 |linked to each other by a

resi due containing a carbon atom a silicon atom a nitrogen atom an
oxygen atom a sul fur atomor a phosphorus atom (that is, when groups
havi ng a 15cycl opent adi ene type anionic skeleton are linked to each ot her

by its respddpylehenggoapps saertainted alkgtiene grewpadr eudmked a o each
other by its residue, or when a group having a cycl opent adi ene type anionic

skel eton apdmatgyoHBtEYNEALNGRGUB NENWEH A RrOPyALiGehien 3@h 20t her by
its 20residug), ?ts regidue Ps S?e?eraélyéa g?%élgnf ?§§F§3e in which the

atom | i nked; pflehly 8 <Ry8HR0BBLEM <BpSichicaOR ATy 1A GroGeR Akom an

oxygen atom "a s tomo hosphorus atom and the "nunber of atons

i nking twoLl L31318he! B38unEXaMLGRCAL LS igskduedugel ude al kyl ene

groups 25sUch as a‘ne gne-group, an efh fida WO
2012/ Q6397 ECT&J?ZQ 1/076594 24 propyl ne. groyp; subs&btute% al kyl ene
groupg sucH &5 53#¥9ﬁ9?n§fﬁyfén8 §¥8§5 ?gﬁ |§3§P§p§l|&§ﬂe group) and a
i pheny'| ey et G048, Subst L W ed s ene geouns, such 2.2 gl ene
diphenylsiL%heﬂgtgggugtoﬁs such as a nitrogen atom, an oxygen atom, a
sulfur atom and a phosphorus atom. Among them, a methylene
group, an ethylene group, a dimethylmethylene group
10 (isopropylidene group), a diphenylmethylene group, a
dimethylsilylene group, a diethylsilylene group, a
diphenylsilylene group or a dimethoxysilylene group is
particularly preferred.
Examples of the halogen atom of X! in Formula [4)
15 include a fluorine atom, a chlorine atom, a bromine atom
and an iodine atom. Examples of the hydrocarbyl group of
X! include an alkyl group, an aralkyl group, an aryl group
and an alkenyl group. Among them, an alkyl group having 1
to 20 carbon atoms, an aralkyl group having 7 to 20 carbon
20 atoms, an aryl group having 6 to 20 carbon atoms or an
alkenyl group having 3 to 20 carbon atoms is particularly
preferred.
Examples of the alkyl group having 1 to 20 carbon

atoms include a methyl group, an ethyl group, a n-propyl

25 group, an isopropyl group, a n-butyl group, a sec-butyl



tetramet hyl disilyl ene group and a di met hoxysilyl ene group; and hetero atons
such as a nitrogen atom an oxygen atom a sulfur atom and a phosphorus
atom Anowg 20ieawB97a net hyl ene group, an et hyl ene group, paTdPat/hiesmet hyl ene
group 10(i sopropylidene group), a diphenyl nmethyl ene group, a

di et hyl sil yl ene group, a diethylsilylemn®sgroup, a diphenylsilylene group
or a dinmethoxysilylene group is particularly preferred. Exanples of the

hal ogen atomof X in Forrmula [4] 15include a fluorine atom a chlorine
atom a brom ne atom and an iodi ne atom Exanples of the hydrocarbyl group

of X inclygeupn al kertgbawgl aroapg! ky iGodpylariy, ¢ GHpeatdsan
al kenyl group. Anong them an alky group having 1 to 20 carbon atons, an

ar al kyl gr%lfBuBaV'angleBpE‘ﬂt%Q SRR %n %(Aatam @R, Y la WX NAYRGS tp 20

carbon atons or an al kenyl "group having 3°to 20 carbon atons is

partlcularhyogE?ﬁ &%@p, decgEX%?B S af L@%d@éyﬂ CR&ngf ynhg 1 to 20

carbon atons in a nethyl up,” an éthyl group, an- 25group, an

2012/ 82%57%5%%*%95%?1%%%9%@5Bgr Seate b onlty) PBent E8P s Sobuty
2 ooy RS gRiREsP GRENE Skonfioas: s tmrity e Pned 20 or oup
and a n- eI%%%§I E%%%, égog o%ﬁ%gh %roup or an amyl group is more
preferred. Any of these alkyl groups may be substituted
with a halogen atom such as a fluorine atom, a chlorine
atom, a bromine atom or an iodine atom. Examples of the
10 alkyl group substituted with a halogen atom include a
fluoromethyl group, a trifluorcmethyl group, a chloromethyl
group, a trichloromethyl group, a fluorocethyl group, a
pentafluorocethyl group, a perfluoropropyl group, a
perfluorobutyl group, a perfluorohexyl group, a
15 perfluorococtyl group, a perchloropropyl group, a
perchlorobutyl group and a perbromopropyl group. The
hydrogen atom contained in these alkyl grocups may be
substituted with an alkoxy group such as a methoxy group or
an ethoxy group; an aryloxy group such as a phenoxy group;
20 or an aralkyloxy group such as a benzyloxy group.
Examples of the aralkyl group having 7 to 20 carbon
atoms can include a benzyl group, a (2-methylphenyl)methyl
group, a (3-methylphenyl)methyl group, a (4-
methylphenyl)methyl group, a (2,3-dimethylphenyl)methyl

25 group, a (2,4-dimethylphenyl)methyl group, a (2,5~



5nmet hyl group, an ethyl group, an isopropyl group, a tert- butyl group, an
i sobutyl group or an anyl group is nore preferred. Any of these alkyl
groups mewohker2aebsei tuted with a hal ogen at om such as aPCiruezaine7éasom a
chlorine atom a brom ne atomor an iodine atom Exanples of the 10al kyl
group substituted with a hal ogen atom i a4 ude a fl uoronet hyl group, a
trifluoronethyl group, a chloronethyl group, a trichloronethyl group, a

fl uoroethyl group, a pentafluoroethyl group, a perfluoropropyl group, a
perfl uorobutyl group, a perfluorohexyl group, a 15perfluorooctyl group, a

per chl or opgepgkhglpHpnyd ) Rerahiiogebuby! agrQye-ancthed hyabhie@Rp My 1gr oup.
The hydrogen atom contai ned in these al kyl groups nmay be substituted with

an al koxy 95:@&!9,SHCh3§‘3—§iﬁ‘[§%ﬂ9l€hg59§!l?m@rth n gi-dexy @rqupis-an aryloxy
group such as a phenoxy group; 20or an aral kyl oxy group such as a benzyl oxy

group. dimEXARLAREnON ) hBenhdh abkyl,pgr QuURohavigng 7 to 20 carbon atons can
i ncl ude a benzyl “group; a (2-nethy|pﬁeny|)nethy| group, a

3- net hyl - - t hyl I t hyl :
Ez,g?di%efEg?%h%ﬁ?ﬁ?ﬁ%Pﬁ;?H§§8§%ﬁ Fogg(2¥4ﬁg?§éékgfphgny?;ﬁgfhy? group, a

2,5-_ WO 2012/ 3972PCTLJP2011.L 076594 26 di t | ph | t hyl ,
(5 o i e RO LB RV RE T e Bl 628E, 48 R Ba P Y et oPon” &
3,5- di hyl | t | , 2,3, 4- tri t hyl ph | t hyl
83Tt ot e E R R Eb ey D mefh e b Bt it Sret iyl Poranp) ! 9roup
tri t hyl ph | t hyl tri t hyl ph | t hyl ,
et o W EERERE Y vt Rp L ora Ry LnogotE hagls, e ! 9roup

trimethylphenyl)methyl group, a (2,3,4,5-
tetramethylphenyl)methyl group, a (2,3,4, 6~

10 tetramethylphenyl)methyl group, a (2,3,5,6-
tetramethylphenyl)methyl group, a (pentamethylphenyl)methyl
group, an (ethylphenyl)methyl group, a (n-
propylphenyl)methyl group, an (isopropylphenyl)methyl group,
a (n-butylphenyl)methyl group, a (sec-butylphenyl)methyl

15 group, a (tert-butylphenyl)methyl group, a (n-
pentylphenyl)methyl group, a (neopentylphenyl)methyl group,
a (n-hexylphenyl)methyl group, a (n-octylphenyl)methyl
group, a (n-decylphenyl)methyl group, a (n-
dodecylphenyl)methyl group, a naphthylmethyl group and an

20 anthracenylmethyl group, and more preferably a benzyl group.
The hydrogen atom contained in these aralkyl groups may be
substituted with a halogen atom such as a fluorine atom, a
chlorine atom, a bromine atom or an iodine atom; an alkoxy
group such as a methoxy group or an ethoxy group; an

25 aryloxy group such as a phenoxy group; or an aralkyloxy



10t et ranet hyl phenyl ) net hyl group, a (2,3,5,6- tetranethyl phenyl) nethyl
group, a (pentanethyl phenyl)nethyl group, an (ethyl phenyl)nethyl group, a
(npropyl pherrgi2yased7dyl group, an (i sopropyl phenyl) net hyl PGTOBRm11/876594
(n-butyl phenyl ) met hyl group, a (sec-butyl phenyl)nmethyl 15group, a
(tert-butyl phenyl)nethyl group, a (n- p&ityl phenyl)nethyl group, a
(neopent yl phenyl ) net hyl group, a (n-hexyl phenyl) nethyl group, a

(n-octyl phenyl ) met hyl group, a (n-decyl phenyl)nmethyl group, a
(ndodecyl phenyl ) net hyl group, a napht hyl net hyl group and an
20anthracegybﬁptgmbhgégua,baﬁg mek¢ Bieherably a benzyl group. The hydrogen
atom contained in these aralkyF groups nmay be substituted with a hal ogen

atom such as a fkupphB8 8FORheaathhOhirBapahaRing BN @61 PO 2LAWGAN a&Brsodi ne
atom an al koxy group such as a nethoxy group or an ethoxy group; an

2012] 06567331 IR0 E 578864 39 hr fup- Sah ad S BansyPoxy SrodsCPr

Ex I ' b i ncl h I
aroup, & 207 oPet ToREoR AR 2 I BB te e B s ATy eSS B B
a 2,4-x a 2, 5- grau

rou |yl group, xylLyl group, ,a.2,.6=-xylyl , ca
I v v v and, Saotbe- BarsragiuniriunT sy AT RSN BRENTT G dus- a
2,3,5- trinethyl phenyl grqup, ,a 2,3,6-tcipethyl phenyl grqup, .a

2 4 6 tri nBEhYLpHBRRE: gRodpsr A 8T 4TS RV RBERYL pREAYE: g Rogp &
2,3,4,5-tetranet hyl phenyl group, a 2 3,4,6-_1OtetranethXIphenyI group, a
2.3.5 6 ; a 2,3,6-trimethylphenyl group, a

H
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2,4,6-trimethylphenyl group, a 3,4,5—£rimethylphenyl group,

a 2,3,4,5-tetramethylphenyl group, a 2,3,4,6-

10 tetramethylphenyl group, a 2,3,5,6-tetramethylphenyl group,
a pentamethylphenyl group, an ethylphenyl group, a n-
propylphenyl group, an isopropylphenyl group, a n-
butylphenyl group, a sec-butylphenyl group, a tert-
butylphenyl group, a n-pentylphenyl group, a

15 neopentylphenyl group, a n-hexylphenyl group, a n-
octylphenyl group, a n-decylphenyl group, a n-dodecylphenyl
group, a n-tetradecylphenyl group, a naphthyl group and an
anthracenyl group, and more preferably a phenyl group. The
hydrogen atom contained in these aryl groups may be

20 substituted with a halogen atom such as a fluorine atom, a
chlorine atom, a bromine atom or an iodine atom; an alkoxy
group such as a methoxy group or an ethoxy group; an
aryloxy group such as a phenoxy group; or an aralkyloxy
group such as a benzyloxy group.

25 Examples of the alkenyl group having 3 to 20 carbon



a pent anmet hyl phenyl group, an ethyl phenyl group, a npropyl phenyl group, an
i sopropyl phenyl group, a nbutyl phenyl group, a sec-butyl phenyl group, a

t ert but ylwbeniloégr7oup, a n-pentyl phenyl group, a 15neopentyPphenyesgroup, a
n- hexyl phenyl group, a n- octyl phenyl group, a n-decyl phenyl group, a

n- dodecyl phenyl group, a n-tetradecyl phengl group, a naphthyl group and an
ant hracenyl group, and nore preferably a phenyl group. The hydrogen atom
contained in these aryl groups may be 20substituted with a hal ogen atom
such as a fluorine atom a chlorine atom a bromne atomor an iodine atom

an al koxy greHi shelude anMathXy gdoRi) @ mda8tRAXyr&@lPia il oxy
group such as a phenoxy group; or an aral kyl oxy group such as a benzyl oxy

group. 25Exapplesqef 4t he 3alkenuh aroup Rawig 3 A0 GaF b r k1
J015) 0690 Tocep;Ba8] 2 dS22HRhkn ACBroBEld 4 alplzyla gr(%& S etal 1yl

group, a cratyhgro d , J=di y1-2-propenyl group, and preferably
an allyl g?guél%?laggggglF?I%gﬁgggaaéga#ﬁ%g%'of t he hydrocar byl oxy group of

Aryl oxy oroup, - SRETBLEPerInEy Al atkshy s B o T R oms
5t o 20 Camtion BEAHES ERaRIFEEYoRREE  aPRoRF SIS APl 6 2F Carbon
aryloxy group, and preferably an alkoxy group having 1 to
20 carbon atoms, an aralkyloxy group having 7 to 20 carbon
atoms or an aryloxy group having 6 to 20 carbon atoms.
Examples of the alkoxy group having 1 to 20 carbon

10 atoms include a methoxy group, an ethoxy group, a n-propoxy
group, an isopropoxy group, a n-butoxy group, a sec-butoxy
group, a tert-butoxy group, a n-pentoxy group, a neopentoxy
group, a n-hexoxy group, a n-octoxy group, a n-dodesoxy
group, a n-pentadesoxy group and a n-icosoxy group, and

15 preferably a methoxy group, an ethoxy group, an isopropoxy
group or a tert-butoxy group. The hydrogen atom contained
in these alkoxy groups may be substituted with a halogen
atom such as a fluorine atom, a chlorine atom, a bromine
atom or an iodine atom; an alkoxy group such as a methoxy

20 group or an ethoxy group; an aryloxy group such as a
phenoxy group; or an aralkyloxy group such as a benzyloxy
group.

Examples of the aralkyloxy group having 7 to 20 carbon

atoms include a benzyloxy group, a (2-methylphenyl)methoxy

25 group, a {(3-methylphenyl)methoxy group, a (4-



10atons i nclude a nethoxy group, an ethoxy group, a n-propoxy group, an

I Ssopropoxy group, a n-butoxy group, a sec-butoxy group, a tert-butoxy
group, a woperwsy2group, a neopent oxy group, a n- hexoxPCyrIey1/0smsn oct oxy
group, a n-dodesoxy group, a n-pentadesoxy group and a n-icosoxy group, and
15preferably a nethoxy group, an ethoxy Zg oup, an i SOpropoxy group or a
tert-butoxy group. The hydrogen atom contained in these al koxy groups may
be substituted with a hal ogen atom such as a fluorine atom a chlorine
atom a bromine atomor an iodine atom an al koxy group such as a net hoxy

20gr oup Orméﬁh9lbﬁéﬁggl')ﬁbllaho§9 aﬁrbl@)}yagr(QUB-&dﬁm@t&@l%léﬁ%@ﬂét%wp; or an
ar al kyl oxy group such as a benzyl oxy group. anpl es of the

ar al kyl oxy QBQFP BaYng—&iﬁthQlﬁﬁéﬁg@)ﬁ%@ﬁ%x'n%&%@%,aabQQ%%LOXY group, a
(2-nethy|pﬁeny y et hoxy 25group, " a (3-net hyl pheiyl) met hoxy group, a (4- WD

2012/ 06397 h

(25 dt ot BLTSEAVE PR pRSEneR TELBHBN L) BEHIREE ng1 MR I methioxy
2,5- di h I t +di h I t h ,

(5 o dr ot RuP Rl ReE AT Rl SHRend b R B e R Seronn, “a
2,3,4- tri,nethyl ph I th 3,,5-, trinethyl ph I th

Gromn? a (8 TBHYEBR R Fer R REPRB sy 2Ban: 25 (2 4 50 L) e

tri met hyl phenyl h 2,4, 6- 10trci hyl ph I th ,
(5 s PR bRy PEnBRe Py aPRbbo Tyl BhpuBa fo @ 4,5 PromY!)mEthoxy group.

tetranethylphen¥l)nethox¥égroup, a (2, 3,4,6- tetranethyl phenyl) nmet hoxy
group, a (2ramsthylpBepywelByPRRENGEPHEBY hExY2gPebp, a

15( pent anet hyl phenyl ) met hoxy group, an (ethyl phenyl) nmet hoxy
trimethylphenyl)methoxy group, a (2,4,5-

trimethylphenyl)methoxy group, a (2,4, 6-

10 trimethylphenyl)methoxy group, a (3,4,5-
trimethylphenyl)methoxy group, a (2,3,4,5-
tetramethylphenyl)methoxy group, a (2,3,4,6-
tetramethylphenyl)methoxy group, a (2,3,5, 6-
tetramethylphenyl)methoxy group, a

15 (pentamethylphenyl)methoxy group, an (ethylphenyl)methoxy
group, a (n-propylphenyl)methoxy group, an
(isopropylphenyl)methoxy group, a (n-butylphenyl)methoxy
group, a (sec-butylphenyl)methoxy group, a (tert-
butylphenyl)methoxy group, a (n-hexylphenyl)methoxy group,

20 a (n-octylphenyl)methoxy group, a (n-decylphenyl)methoxy
group, a naphthylmethoxy group and an anthracenylmethoxy
group. Among them, a benzyloxy group is more preferred.
The hydrogen atom contained in these aralkyloxy groups may
be substituted with a halogen atom such as a fluorine atom,

25 a chlorine atom, a bromine atom or an iodine atom; an



group, a (n-propyl phenyl) net hoxy group, an (isopropyl phenyl) nethoxy group,
a (n-butyl phenyl ) net hoxy group, a (sec-butyl phenyl)nmethoxy group, a
(tertbut yWolrersyde}aret hoxy group, a (n-hexyl phenyl) nmet hoxPCgrez1/0Z6%
(n-octyl phenyl ) met hoxy group, a (n-decyl phenyl)nethoxy group, a
napht hyl met hoxy group and an ant hracenyl3®et hoxy group. Anmong them a

benzyl oxy group is nore preferred. The hydrogen atom contai ned in these
ar al kyl oxy groups may be substituted with a hal ogen atom such as a fluorine
atom 25a chlorine atom a brom ne atomor an iodine atom an WO

2012/ 063972PIk¢Pg0dtH046804a30aankeXyxgr gtBubUCR an @tRBKROXY c@pQURNOr an
et hoxy group; an aryloxy group such as a phenoxy group; or an aral kyl oxy

group Sucha§?13x9e5§ghgxgugﬁogg aE¥aBERbES BthBe QEYEQXXrQﬂQwﬁoQ@V'nQ 6 to
20 carbon b5atons”include a phenoxy group; a 2-nmnethyl phenoxy group, a

3- et hyl ph p 4 e roup, a 2,3- dinethyl phenoxy
group, a 2828g¥ng §§|B eno§§ﬁgp%h§9 ggéﬁgg dinethylphenoxy group, a

2, 6-di hyl ph
di ot myl pheRbayParauRt &3 5yfulp. RERDRCRALel BRe 20, carban

3, 5-

2 Lo, DLt SRR o A0 i L
2,3,5-tri 2,3, 6-
52 R R BRERBe 8, oS Cra TR BRI SR o8-
2-ter
gro

e

é t-buty 1 3, 4- di met hyl phenoxy group, .a 2-tert-butyl -3, 5- dlneth%lphenoxy
up, a 2 %@?# BUPHEDGXE- IFﬁBPhprﬁeﬂoQ?mSFBMbPh§n9x8 group, a

dimethylphenoxy group, a 2,6-dimethylphenoxy group, a 3,4-

r

dimethylphenoxy group, a 3,5-dimethylphenoxy group, a 2-

10 tert-butyl-3-methylphenoxy group, a 2-tert-butyl-4-
methylphenoxy group, a 2-tert-butyl-5-methylphenoxy group,
a 2-tert-butyl-6-methylphenoxy group, a 2,3,4-
trimethylphenoxy group, a 2,3,5-trimethylphenoxy group, a
2,3,6-trimethylphenoxy group, a 2,4,5-trimethylphenoxy

15 group, a 2,4,6-trimethylphenoxy group, a 2-tert-butyl-3,4-
dimethylphenoxy group, a 2-tert-butyl-3,5-dimethylphenoxy
group, a 2-tert-butyl-3,6-dimethylphenoxy group, a 2,6-di-
tert-butyl-3-methylphenoxy group, a 2-tert-butyl-4, 5-
dimethylphenoxy group, a 2,6-di-tert-butyl-4-methylphenoxy

20 group, a 3,4,5-trimethylphenoxy group, a 2,3,4,5-
tetramethylphenoxy group, a 2-tert-butyl-3,4,5-
trimethylphenoxy group, a 2,3,4,6-tetramethylphenoxy group,
a 2-tert-butyl-3,4,6-trimethylphenoxy group, a 2,6-di-tert-
butyl-3,4-dimethylphenoxy group, a 2,3,5,6-

25 tetramethylphenoxy group, a 2-tert-butyl-3,5,6-



tert-butyl-3-nethyl phenoxy group, a 2-tert-butyl-4,5- dinethyl phenoxy
group, a 2,6-di-tert-butyl-4-nethyl phenoxy 20group, a

3, 4, 5-triwethigebenoxy group, a 2, 3, 4, 5- tetranet hyl pheroxygrPzmooms94a
2-tert-butyl-3,4,5- trinethyl phenoxy group, a 2, 3,4, 6-tetranet hyl phenoxy
group, a 2-tert-butyl-3,4,6-trimethyl phesipxy group, a

2,6-di -tertbutyl-3, 4-di net hyl phenoxy group, a 2,3,5, 6- 25tetranethyl phenoxy
group, a 2-tert-butyl-3,5 6- WD 2012/063972PCT/JP2011/ 076594 31
trimet hyl phenoxy group, a 2,6-di-tert-butyl-3,5- dinethyl phenoxy group, a

pentanethyh&hﬁ@@hylgh@u@xya@r@hgylahaogxﬂig&@&ﬁrb@t@qpegmw phenoxy group,
an i sopropyl phenoxy group, a n-butyl phenoxy group, a sec- 5butyl phenoxy

group, a te&heQﬂkszQ%%9§ngbqu,aap@hta%éxh@@@w@ﬁbgy*aﬂbupq RrPct yl phenoxy
group, a ndecyl phenoxy gfoup, a n-tetradecyl phenoxy group, a napht hoxy

group and appRthcathengxy group _%%g ?ﬂ (Relol=Y é@@ ontained in these
aryl oxy groupg an be§s§§sygfyte3 WF hga %a?gg n §§3n1such as a fluorine
atom a Chh%@h@% §H§ﬁbn%x§r§¥%ﬂ§ Lo oY, 37 gl %%%u. an, glkoxy group
such as a me ox? group 0O n“et'hoxy group; “an aryl oxy group 'such as a
phenoxy group: .ot an_aral kyl ox roup,suc s.a benzyl oxy group. 15X1 in
ormita [apory BheBBsTeBarlnry b LERTOPEAS IREGRCSY RGP G 6Up,  an et hy
group, a n-pro roup, an isopropyl group, a n-butyl group, a methoxy
group, an €?H8£§k§%86§,géoprr8p8i9C§WgﬁgF%3ﬁﬁ §&pHEpoy "gr oup, a nbut oxy
group, a trifluoromethoxy group, a phenyl group, a 20phenoxy group, a
2, 6- di - t er FeBULPPEREXYXFT§HBUp S B-Betrgdecylphenoxy group, a
naphthoxy group and an anthrathenoxy group. The hydrogen
atom contained in these aryloxy groups may be substituted
10 with a halogen atom such as a fluorine atom, a chlorine
atom, a bromine atom or an iodine atom; an alkoxy group
such as a methoxy group or an ethoxy group; an aryloxy
group such as a phenoxy group; or an aralkyloxy group such
as a benzyloxy group.
15 X} in Formula [4] is more preferably a chlorine atom,
a methyl group, an ethyl group, a n-propyl group, an
isopropyl group, a n-butyl group, a methoxy group, an
ethoxy group, a n-propoxy group, an isopropoxy group, a n-
butoxy group, a trifluoromethoxy group, a phenyl group, a
20 phenoxy group, a 2,6-di-tert-butylphenoxy group, a 3,4,5-
trifluorophenoxy group, a pentafluorophenoxy group, a
2,3,5,6-tetrafluoro-4-pentafluorcphenylphenoxy group or a
benzyl group.
a in Formula [4] is a number satisfying 0 < a £ 3, and

25 b is a number satisfying 0 < b £ 3. &a and b are



trifluorophenoxy group, a pentafl uorophenoxy group, a

2,3,5,6-tetrafl uoro-4-pentafl uorophenyl phenoxy group or a benzyl group. a

i n For mulwio[24i2/663972a nunber satisfying 0 < a3, and 25b i $CA/IJRUTOT6594
satisfying O < b3. a and b are WD 2012/063972PCT/ JP2011/ 076594 32
appropriately selected according to the 3alence of M. Wien M is a
titaniumatom a zirconiumatomor a hafniumatom a is preferably 2 and
also b is preferably 2. Exanples of the conmpound represented by Fornula [4]
in 5which a transition netal atomis a titaniumatom a zirconiumatomor a

haf ni um at ggpirBphtide chisceyekepantadogay it tbarhemvdil@hlcer iodem?,
bi s(met hyl cycl opent adi enyl )ti tani um di chl ori de,

bi s(et hyl cygbappnt adi gnyl 4 4hiaRi #eod] CAl 91 +86n1 BhS&Pom or a hafnium
10but yl cycl opent adi enyl Ytitani um di chloride, bis(tert-

but yl I dienyl ' di [ I SG1. 2+
di et by cy B GRenateRyF) e Eantuf arenParrde, J6i BT 57 by 2-

Lo BT LA e St B e 10

2- et hyl cycl open itaniu ori I'S

153- et hyl cycl.opent adi enyl ) titani um dichl oride, .bi.s(1-nmethyl-

2 bty CYELERot BAPBRYELPP: AREAM HECR GFi ot iGPOLEN Breh, 2

met hy1- 3- n- but yl ¢ycl opent adi enyl ) ti tani um di.chl ori de,

bi 5( 1- et h47SOPLHBr BE§PCHE| BpBAEAIFENGFPR EARLURCd: chl ori de,

bis(l-neth%l-S- , , ) . ,
is(cyclopentadienyl)titanium dichloride,

bis (methylcyclopentadienyl)titanium dichloride,
bis(ethylcyclopentadienyl)titanium dichloride, bis(n-

10 butylcyclopentadienyl)titanium dichloride, bis(tert-
butylcyclopentadienyl)titanium dichloride, bis(1,2-
dimethylcyclopentadienyl)titanium dichloride, bis(1,3-
dimethylcyclopentadienyl)titanium dichloride, bis(l-methyl-
2-ethylcyclopentadienyl)titanium dichloride, bis(l-methyl-

15 3-ethylcyclopentadienyl)titanium dichloride, bis(l-methyl-
2-n-butylcyclopentadienyl)titanium dichloride, bis(1-
methyl-3-n-butylcyclopentadienyl)titanium dichloride,
bis(l-methyl-2-isopropylcyclopentadienyl)titanium
dichloride, bis(l-methyl-3-

20 isopropylcyclopentadienyl)titanium dichloride, bis(l-tert-
butyl-2-methylcyclopentadienyl)titanium dichloride, bis(1-
tert-butyl-3-methylcyclopentadienyl)titanium dichloride,
bis(1,2,3-trimethylcyclopentadienyl)titanium dichloride,
bis(1,2,4-trimethylcyclopentadienyl)titanium dichloride,

25 bis(tetramethylcyclopentadienyl)titanium dichloride,



20i sopropyl cycl opent adi enyl )titani umdi chl oride, bis(1l-tert-

butyl-2- et hyl cycl opent adi enyl )titanium di chl oride, bis(1-

tert - but ywe2ereatsbyrecycl opent adi enyl ) titani um di chl ori de PCT/JP2011/076594
bis(1,2,3-trinethyl cycl opentadi enyl)titani umdichloride,
bis(1,2,4-trimethylcycl opentadienyl)titagsum dichloride,

25bi s(tetranet hyl cycl opent adi enyl )titaniumdichloride, WO ‘

2012/ 063972PCT/ JP2011/ 076594 33 bi s(pent anet hyl cycl opent adi enyl )titani um
di chl oride, bis(indenyl)titaniumdichloride, bis(4,5,6,7-

L et 1 ahy dr Oldqpk aedy 1A Rlealt ity 19 efaarseny Idiidia @ di chl ori de,
bi s(2- 5phenylindenyl)titani umdichloride,

bi s[ 2- (bi S43 a3 tlfh 4Ok X ylitd tan j chl oride,
bi s[ 2- ( 4-t Eﬁtsﬁéﬁtdfﬁ’gﬁgﬁﬁﬁ??‘ﬁ)&?ﬁ% ]%ﬁul%daﬂr}?%?n i hﬂ%ﬁ’?e’n,ﬂ

bi -(4-tgitl byl ph |: )i | .t I di chl ori de,
Di o[ 2. (4. e SR A TP A %]l?é‘&?’grﬁ&%i hga e
bi s[ 2- (3, 5;di hyl 1)1 | 1&i i [ i de,
sl2- (2, Syt anenyio:badend L senumdi ehlar de

bi s[ 2- (pentafl’uorophenyl’)inden tirtani-um-di’chl™oride,

cycl opent adi enyl.(pent a hyl cycl opent adi enyl )titani um di chl ori de,
Aoty =L b St MO S R

15cycl opent adi enyl (fl yorenyl ) titani um di_chl ori_de, , ,

i ndenyl (fl %&Fé%yl (%ist'émisﬁﬁ'lr&if NPgPMgs hylphenyl) indenyl]titanium

pent amet hyl cycl.opent adi enyl (i ndenyl )titani um di_chl ori de,
pent amet hy Fd¢elopéReadrd sy taseshyptiviamiemldiiadesyildd itanium
cycl opent adi eny1( 2- phenyl i ndenyl )titani um di chl ori de,
20pent amet Bylchyjordgent ddisd Ay I ¢2tphaddyoroaery)oheayilimndenyl} titanium
dichloride, bis[2-(4-methylphenyl)indenylltitanium
10 dichloride, bis[2-(3,5-dimethylphenyl)indenyl]ltitanium
dichloride, bis{[2-(pentafluorophenyl)indenyl]ltitanium
dichloride,
cyclopentadienyl (pentamethylcyclopentadienyl)titanium
dichloride, cyclopentadienyl (indenyl)titanium dichloride,
15 cyclopentadienyl (fluorenyl)titanium dichloride,
indenyl (fluorenyl)titanium dichloride,
pentamethylcyclopentadienyl (indenyl)titanium dichloride,
pentamethylcyclopentadienyl (flucrenyl)titanium dichloride,
cyclopentadienyl (2-phenylindenyl)titanium dichloride,
20 pentamethylcyclopentadienyl (2-phenylindenyl) titanium
dichloride,
dimethylsilylenebis (cyclopentadienyl)titanium dichloride,
dimethylsilylenebis (2-methylcyclopentadienyl)titanium

dichloride, dimethylsilylenebis (3-

25 methylcyclopentadienyl)titanium dichloride,



di chl oride, dinethylsilylenebis(cyclopentadienyl)titaniumdichloride,

di met hyl si | yl enebi s(2- nmet hyl cycl opent adi enyl )titani um di chl ori de,

di et hyl swbybevmebi7e( 3- 25net hyl cycl opent adi enyl ) ti t ani umcaiJetlionicdey 34
di met hyl si |l yl enebi s(2-n-butyl cycl opent adi enyl )titani umdi chl ori de,

di et hyl si | yl enebi s(3-nbutyl cycl opentadi®nyl )titani um di chl ori de,

di met hyl si | yl enebi s(2, 3-di net hyl cycl opent adi enyl )titani um 5di chl ori de,

di met hyl si | yl enebi s(2, 4- di net hyl cycl opent adi enyl )titani um di chl ori de,

di met hyl si |l yl enebi s(2, 5-di net hyl cycl opent adi enyl )titani um di chl ori de,

di met hyl si kyherekist3y4endbigtRyhcyatgne tla)tiietndili) wintdirGnor i de,
10d|nethyIS|Ier2eb|s 2, 3- ethylnethy?gygF%gEﬁiadlenyl)tltanlunldlchlorlde,

di met hyl si kyl-grekikse2, ﬁlm@%h&hg&ﬁ@ﬁ@gﬁgﬁgg@ﬂhad|enyl)tltanlun1d|chlor|de
dlnethyIS|Ierneb|s é - 15e hyInethylcyclopentadlenyl)tltanlun1d|chlor|de,

dlnethyls! yI ne is%é §t235 _ ¥B%X oRg R rq@él)tltamumdlchlorlde

di met hyl si ' (2, ylcyc opent a |enyl)t|tan|un1d|chlor|de

200, ?‘ibé%@%??%?&#ﬁﬁé&ﬁﬁé RSB ER T o 0

dimet yyl sty k898l 36! ndsmelhih k3T disl 9r lyde,
dimethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis (2, 5-dimethylcyclopentadienyl)titanium
dichloride, dimethylsilylenebis(3,4-
dimethylcyclopentadienyl)titanium dichloride,

10 dimethylsilylenebis (2, 3-
ethylmethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis (2, 4-
ethylmethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2,5-

15 ethylmethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis (3, 5-
ethylmethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis (2, 3, 4-
trimethylcyclopentadienyl)titanium dichloride,

20 dimethylsilylenebis(2,3,5-
trimethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis (tetramethylcyclopentadienyl)titanium
dichloride,
dimethylsilylenebis(indenyl)titanium dichloride,

25 dimethylsilylenebis{2-methylindenyl)titanium dichloride,



25di net hyl si | yl enebi s(2-net hyl i ndenyl)titaniumdichloride, WO

2012/ 063972PCT/ JP2011/ 076594 35

di met hyl swbybevmebi7e( 2-t ert - but yl i ndenyl ) titani um di chl oPCa&P2011/076594
di met hyl si |l yl enebi s(2, 3-di net hyl i ndenyl )titani um di chl ori de,

di met hyl silyl enebis(2,4,7-trinmethylindersd)titaniumdichloride,

di met hyl si | yl enebi s(2-nmet hyl-4- 5i sopropylindenyl)titaniumdichloride,
di met hyl si | yl enebi s(4, 5-benzi ndenyl )titani um di chl ori de,

di met hyl si |l yl enebi s(2- net hyl- 4, 5- benzi ndenyl ) titani um di chl ori de,

d!nethylS!ayhéaﬁgh§&zyQEﬁabhgerEékLLbbegnwﬁuéhgnbQ&Eagaum dichloride,
di nmet hyl si | yl enebi s(4-phenyl i ndenyl)titani um 10di chl ori de,

d!”Ethy|SiPX%@EEE&%Q?yﬂEBQM%sQ2,@h8@%&&89@@%BEB&@@@H%Eh@h&hHQ%&@%mide,
di met hyl si Iyl enebi s(2- net hyl-5-phenylindenyl)titani umdichloride,

dinEthy|SiF¥#SEﬁ h§%iy@@%@%}é?g?g??%E%gh@ﬁﬁgihhp%bﬁﬂh%Hkghg. ori de,

di net hyl si enebi r oi ndeny tanium di chl ori de,

di met hyl si |yl I ' ' [ [ di chl ori de,

i ot Pyl of TT RSt haEhy Re) e DSoRE doi SR Lo PRISRO L Atani um di chi or i de.

di met byl si |yl tyl t adi I in | )titani di chl ori de,
200 ek hyl SEPOFGRECTBEPaYD ROFED e B ERAPERGEy (1 ndenyl )1 tani um

di chl ori de,  di nethyl silyl t adi fl |,) ti,tani

i ol or i dediHPRBY Sl -L¥HenERab bt iyPEyERBBERY bF Sh it BAGPSATLFErt ani um
di chl ori de, dinethylsilylene(n- 25but¥lcyclopentadien 1) )

(f1 uor enyl f{PeRRY LR 4y eRNBPLEé2methyl-4; S-benzindenyl)titanium

dichloride, dimethylsilylenebis(2-phenylindenyl)titanium
dichloride, dimethylsilylenebis(4-phenylindenyl)titanium

10 dichloride, dimethylsilylenebis(2-methyl-4-
phenylindenyl)titanium dichloride, dimethylsilylenebis(2-
methyl-5-phenylindenyl) titanium dichloride,
dimethylsilylenebis (2-methyl-4-naphthylindenyl)titanium
dichloride, dimethylsilylenebis(4,5,6,7-

15 tetrahydroindenyl)titanium dichloride,
dimethylsilylene(cyclopentadienyl) (indenyl)titanium
dichloride, dimethylsilylene (methylcyclopentadienyl)
(indenyl)titanium dichloride, dimethylsilylene (n-
butylcyclopentadienyl) (indenyl)titanium dichloride,

20 dimethylsilylene (tetramethylcyclopentadienyl)

(indenyl) titanium dichloride,
dimethylsilylene(cyclopentadienyl) (fluorenyl)titanium
dichloride, dimethylsilylene(methylcyclopentadienyl)
(fluorenyl)titanium dichloride, dimethylsilylene(n-

25 butylcyclopentadienyl) (fluorenyl)titanium dichloride,



WO 2012/ 063972PCT/ JP2011/ 076594 36

di met hyl si |yl ene(tetranet hyl cycl opentadi enyl) (indenyl)titani umdichloride,
di et hyl swbybermwgiadenyl ) (fluorenyl)titani um di chl ori deCT/JP2011/076594

di met hyl si |l yl enebi s(fl uorenyl)titani umdichloride,

5di net hyl sil yl ene(cycl opent adi enyl ) (tetzanet hyl cycl opent adi enyl)titani um
di chl oride, dinethylsilylene(tetranethylcycl opentadienyl)
(fluorenyl)titaniumdichloride, cyclopentadienyltitaniumtrichloride,
10pent anet hyl cycl opentadi enyl titaniumtrichl oride,

cycl opent adi; gayh Is&Egzméh@mt@%ktamb%ﬁw@y@lfaye@lrtla@q,eny1

cycl opent adi enyl (phenoxy)titani um di chl ori de

Cyclopentaglﬁegk 3,61 dipelhy ek @%&Lh'ta@fﬂgt gfz r&ae (indenyl)

cycl opent adi eny1(2, 6-di | sopropyl phenyl) tltanlu lorid

150yc|opent§qhﬁgg%%§égleny}?@ 89%5 ng%gyl)tltanlun1d|chlor|de

pent anet hyl'Cycl ope |nethylphenyl)tltanlun1d|chlor|de

h d d I di chl d
pent anot hy FOYEF ORAC 4B OES Slu'gkfe%9&8%’éttp'f"e%n)ﬂ PR i ohl or | de,

i ndeny1(2 I, titan hIor de, fluorenyl(2,6-
hiiso%rgpygﬁ h@wﬁgﬁﬁgﬁﬁﬁﬁﬁ&§8ﬁP§PP&é l&P hylglIerng(cchoéentadienyl)
(2- phenoxy)tltanlun1d|chlor|de dimeth Islly ene(cyclopentadlenyl)

(3- met hyl| - 3-e35BRERBYY FYFLRRPRNAGLERY P it anium dichloride
dimethylsilylene (tetramethylcyclopentadienyl)

(fluorenyl)titanium dichloride,
cyclopentadienyltitanium trichloride,

10 pentamethylcyclopentadienyltitanium trichloride,
cyclopentadienyl (dimethylamide)titanium dichloride,
cyclopentadienyl (phenoxy)titanium dichloride,
cyclopentadienyl (2, 6-dimethylphenyl) titanium dichloride,
cyclopentadienyl (2, 6-diisopropylphenyl)titanium dichloride,

15 cyclopentadienyl (2, 6-di-tert-butylphenyl)titanium
dichloride, pentamethylcyclopentadienyl (2, 6~
dimethylphenyl) titanium dichloride,
pentamethylcyclopentadienyl (2, 6-diisopropylphenyl)titanium
dichloride, pentamethylcyclopentadienyl(2,6-tert-

20 butylphenyl)titanium dichloride, indenyl (2, 6-
diisopropylphenyl)titanium dichloride, fluorenyl (2, 6-
diisopropylphenyl)titanium dichloride,
dimethylsilylene (cyclopentadienyl) (2-phenoxy)titanium
dichloride, dimethylsilylene(cyclopentadienyl) (3-methyl-2-

25 phenoxy)titanium dichloride,



WO 2012/ 063972PCT/ JP2011/ 076594 37 di net hyl si |l yl ene(cycl opent adi enyl)
(3,5-dinethyl-2- phenoxy)titaniumdichloride,

di et hyl swbybevmwgeogcl opent adi enyl ) (3-tert-butyl-2- pheroxypratt/aressm

di chl ori de, 5dinethylsilylene(cyclopentadienyl) (3-tert-butyl-5-nmethyl-

2- phenoxy) titani um di chl ori de, dinethyls3?ylene(cycl opentadienyl)
(3,5-di-tert-butyl-2- phenoxy)titaniumdichloride,

di met hyl si | yl ene(cycl opent adi enyl ) (5-net hyl - 3- phenyl -2- 10phenoxy)titani um
di chl ori de, dinethylsilylene(cyclopentadienyl)

(3-tertbut Mhﬁléﬁﬁ?mg&iyhﬁﬂaeiégreub}sén%am@ﬁ 1Y) t(i3t, 3Riddedingnl-@r- de,
di met hyl si | yl ene(cycl opent adi enyl) (5-nethyl- 3-

trimethyl sbhylsgypheraxy i haphym-digeh! ori de,
15di net hyl §i | yl'ehe(cycl opentadi enyl) (3-tert-butyl-5-net hoxy-

2 Phenexy) L paBhyT, oSk sy BBr Lk st enaCegsaseaiad ens)

(3-tert-buty I'tanium | or

di net hyl si |yl L. 1) . (3, 5-di 1-2- 20ph titani
G Tt o LpaRgCe vl aneIbadienbL 68 2. a2, Z0phenos) i tanium
PhemoE) LB U b5 LBV, LU, 1 SV LR A,
25di net hyl si | yl t hyl I di, I 2- 38 ph tit

25t et 1LY SIE(TEL P Grc) cemadiay) (2, 98 pherocy) i anium

phenoxy)titani um di chl ori de, dineth¥lsllylene(nethchycIopentadienyl)
(3, 5-di met Aymephylsilylene (cyclopentadienyl) (3,5-di-tert-butyl-2-

phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl) (5-methyl-3-phenyl-2-

10 phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl) (3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene (cyclopentadienyl) (5-methyl-3-
trimethylsilyl-2-phenoxy)titanium dichloride,

15 dimethylsilylene(cyclopentadienyl) (3-tert-butyl-5-methoxy-
2-phenoxy)titanium dichloride,

‘dimethylsilylene(cyclopentadienyl) (3-tert-butyl-5-chloro-
2-phenoxy)titanium dichloride,
dimethylsilylene (cyclopentadienyl) (3,5-diamyl-2-

20 phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl) (3-phenyl-2-
phenoxy)titanium dichloride,
dimethylsilylene (cyclopentadienyl) (l-naphthoxy-2-
yl)titanium dichloride,

25 dimethylsilylene (methylcyclopentadienyl) (2-



5phenoxy) titani um di chl oride, dinethylsilylene(nethylcycl opentadienyl)
(3-tert-butyl-2- phenoxy)titaniumdichloride,

di met hyl swbybermsgemet hyl cycl opent adi enyl ) (3-tert-butyl- BCT/IP2011/076594
met hy1- 2- phenoxy) titani um di chl ori de,

10di met hyl si | yl ene( et hyl cycl opent adi enydg (3,5-di-tert-

butyl- 2- phenoxy)titani um di chl ori de,

di met hyl si | yl ene( et hyl cycl opent adi enyl ) (5-nmethyl- 3-

phenyl- 2- phenoxy)titani um di chl ori de,

dinethylsibubﬁagype&bxh@ﬁﬁla@eﬂqaghaeyl) (3-tert- _
15but yl di net hyl si | y1-5-net hyl - 2- phenoxy) titani um di chl ori de,

di met hyl si Ihgh@@ﬁg,me&*ﬂgh@gﬂ@!(ae%megieg%penftgg%hw- 33-methyl-2-

trinmethylsilyl-2-phendoxy)titani im oride,

di met hyl si ﬁkﬁgg%;ﬁ&@ghgg&lgggﬁﬁggﬁggyl) (3-tert-butyl-5-

met hoxy- 2- phénoxy) ti tani um Or i

Chior o5 pRORSE Y2 EELABAFERREA A BB oL 85 B, Mhaiatiya-o-

chloro-2-p Xy Pl

di met hyl si |l yl ene( get hyl cycl gpent adi.,.enyl ) (3, 5-di amyl-2- phenoxy)titani um
di chl ride?¥899§§ggF§¥P§¥Qn§?ﬁ8§ﬁ§ﬁgﬁcIopentadienyl) ( 3- phenyl - 2-
25phenoxy) ti tani um di chl ori de io 2312/063972P /JP2011/ 076594 _3
dinethylsip}méﬁ€¥H§Pﬂyﬂ€98K85EHV gve 9an€§dﬁsaw hox —herny Y ameam

di chl oride, dinethylsilylene(n-butylcyclopentadienyl) (2- phenoxy)titanium
di chl ori dePhanaeYhyi§ppyrBnaLighloride,

dimethylsilylene (methylcyclopentadienyl) (3-tert-butyl-5-
methyl-2-phenoxy) titanium dichloride,

10 dimethylsilylene (methylcyclopentadienyl) (3,5-di-tert-
butyl-2-phenoxy)titanium dichloride,
dimethylsilylene (methylcyclopentadienyl) (5-methyl-3-
phenyl-2-phenoxy)titanium dichloride,
dimethylsilylene (methylcyclopentadienyl) (3-tert-

15 butyldimethylsilyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene (methylcyclopentadienyl) (5-methyl-3-
trimethylsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene (methylcyclopentadienyl) (3-tert-butyl-5-
methoxy-2-phenoxy)titanium dichloride,

20 dimethylsilylene (methylcyclopentadienyl) (3-tert-butyl-5-
chloro-2-phenoxy)titanium dichloride,
dimethylsilylene (methylcyclopentadienyl) (3,5-diamyl-2-
phenoxy)titanium dichloride,
dimethylsilylene (methylcyclopentadienyl) (3-phenyl-2-

25 phenoxy)titanium dichloride,



5but yl cycl opent adi enyl ) (3-net hyl - 2- phenoxy) titani um di chl ori de,

di met hyl si | yl ene(n-butyl cycl opent adi enyl) (3,5- dinethyl-2-phenoxy)titani um
di chl ori o0 2dize841g| si | yl ene( nbut yl cycl opent adi enyl ) PCT/JP2011/076594
(3-tert-butyl-2-phenoxy)titani umdichloride,

di met hyl si |l yl ene(n-butyl cycl opent adi enyl39 ( 3-

10t ert-butyl -5-net hyl - 2- phenoxy) ti tani um di chl ori de,

di met hyl si | yl ene(n-butyl cycl opent adi enyl )

(3,5-di-tertbutyl-2-phenoxy)titani umdichloride,

di met hyl si axh@@ﬁgzmgutl[ygll@wél(ﬁleeﬂyq@a,eubb)en(téd%hwl> J1PRepREhdxy-2-

phenoxy)titani umdi chloride, dinethylsilylene(n- 15butyl cycl opentadi enyl)

(3-tert- buPXIqhgghgﬁhsahgﬁlgrqgghyl 2- phenoxy) titani um dichl ori de,
di met hyl si ylene(nbutylcyclopentadlenyl) (5-methyl-3-trinmethylsilyl-2-

phenoxy)t|h@@ggggéggﬁ&g@ggqg_gh écalkﬁhﬁggggggﬂxl &clopentadlenyl)

83 teLthufyl Pphe oxy)ti In|um I"or'i de, o
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di methyl silyl ene(tert-buty clopentadlen (2 phenox )tltanlum

di chl ori dedlaﬁﬁévﬁy?sphyn@ﬁa FéF?mE}Blufi&F)é}é’lréS@nt é&m@ﬁ% silylene (n-

(3- net hyl - 2- phenoxX)tltanlum
butylcyclopentadienyl) (3-tert-butyl-2-phenoxy)titanium

dichloride, dimethylsilylene(n-butylcyclopentadienyl) (3-

10 tert-butyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene (n-butylcyclopentadienyl) (3,5-di-tert-
butyl-2-phenoxy)titanium dichloride, dimethylsilylene (n-
butylcyclopentadienyl) (5-methyl-3-phenyl-2-
phenoxy)titanium dichloride, dimethylsilylene (n-

15 butylcyclopentadienyl) (3-tert-butyldimethylsilyl-5-methyl-
2-phenoxy)titanium dichloride, dimethylsilylene (n-
butylcyclopentadienyl) (5-methyl-3-trimethylsilyl-2-
phenoxy)titanium dichloride, dimethylsilylene(n-
butylcyclopentadienyl) (3-tert-butyl-5-methoxy-2-

20 phenoxy)titanium dichloride, dimethylsilylene (n-
butylcyclopentadienyl) (3-tert-butyl-5-chloro-2-
phenoxy)titanium dichloride, dimethylsilylene (n-
butylcyclopentadienyl) (3,5-diamyl-2-phenoxy)titanium
dichloride, dimethylsilylene (n-butylcyclopentadienyl) (3-

25 phenyl-2-phenoxy)titanium dichloride, dimethylsilylene(n-



di chloride, dinethylsilylene(tert-butylcycl opentadienyl)

(3, 5-di nethyl-2-phenoxy)titani umdichl ori de,

di met hyl swWyebe/wsge72rt - but yl cycl opent adi enyl ) (3-tert - buPgTAP2011/076594
2- phenoxy)titani umdi chloride, dinmethylsilylene(tert-

10but yl cycl opent adi enyl ) (3-tert-butyl-5grethyl-2- phenoxy)titani um
dichloride, dinethylsilylene(tertbutyl cycl opentadienyl)
(3,5-di-tert-butyl-2- phenoxy)titaniumdichloride,

di met hyl silyl ene(tertbutyl cycl opentadi enyl) (5-nethyl-3-phenyl -2-
15phenoxy) bquby&u@F@hkaa&éaml @Lhﬁbﬁthb&%%-?ﬂf)ﬁtitanium

butyl cycl opentadi enyl) (3-tert-butyldinethylsilyl-5-nethyl-
2-phenoxy)ﬁ&Eﬁ@5§gHgLChIoride, di met hyl si |l yl ene(tertbutyl cycl opent adi enyl)
(5-nmethyl-3-trimethylsilyl-2- phenoxy)titaniumdichloride,
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di chl oride, dinethylsilylene(tetranethylcyclopentadienyl) (2-
(3,5-dimethyl=2-phenoxy)titanium dichloride,

dimethylsilylene (tert-butylcyclopentadienyl) (3-tert-butyl-
2-phenoxy) titanium dichloride, dimethylsilylene(tert-

10 butylcyclopentadienyl) (3-tert-butyl-5-methyl-2-
phenoxy)titanium dichloride, dimethylsilylene(tert-
butylcyclopentadienyl) (3,5-di-tert-butyl-2-
phenoxy)titanium dichloride, dimethylsilylene(tert-
butylcyclopentadienyl) (5-methyl-3-phenyl-2-

15 phenoxy)titanium dichloride, dimethylsilylene(tert-
butylcyclopentadienyl) (3-tert-butyldimethylsilyl-5-methyl-
2-phenoxy) titanium dichloride, dimethylsilylene(tert-
butylcyclopentadienyl) (5-methyl-3-trimethylsilyl-2-
phenoxy)titanium dichloride, dimethylsilylene(tert-

20 butylcyclopentadienyl) (3-tert-butyl-5-methoxy-2-
phenoxy)titanium dichloride, dimethylsilylene(tert-
butylcyclopentadienyl) (3-tert-butyl-5-chloro-2-
phenoxy)titanium dichloride, dimethylsilylene(tert-
butylcyclopentadienyl) (3,5-diamyl-2-phenoxy)titanium

25 dichloride, dimethylsilylene(tert-butylcyclopentadienyl)



5phenoxy)titani um di chl oride, dinethylsilylene(tetranethylcycl opentadienyl)
(3-nmet hyl-2- phenoxy)titani umdichl ori de,

di met hyl swbybevmege7et r anet hyl cycl opent adi enyl ) (3, 5- PCT/JP2011/076594

di met hy1- 2- phenoxy)titani um di chl ori de,

10di met hyl si |l yl ene(tetranet hyl cycl opent agli enyl ) (3-tert-

butyl- 2- phenoxy)titani um di chl ori de,

di met hyl si | yl ene(tetramet hyl cycl opent adi enyl )
(3-tertbutyl-5-methyl-2-phenoxy)titani um dichloride,

di met hyl si l(gl-gRehtat-pampehykey ¢liepenuadicartlo ri3es-di -tert -
15but yl - 2- phenoxy) titani um di chl ori de,

di met hyl si Lyhere H%ﬁﬁ@ﬁ%‘i’l%lt%'—%ﬁggltl%@icqwe)nt(a%‘i@ltm1‘(31‘—naphthoxy—

phenyl- 2- phenoxy)titani umdichlori

dinethylsibykg@%gggﬁg?ﬁg%?§hq£ghg%?ntadienyl)

(3-tertbutyl di methy -nmet hy1-2- phenoxy)titani um di chl ori de,
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phenoxy)titanium dichloride,

dimethylsilylene (tetramethylcyclopentadienyl) (3,5-
dimethyl~-2-phenoxy)titanium dichloride,
10 dimethylsilylene (tetramethylcyclopentadienyl) (3-tert-
butyl-2-phenoxy)titanium dichloride,
dimethylsilylene (tetramethylcyclopentadienyl) (3-tert-
butyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (3,5-di-tert-
15 butyl-2-phenoxy)titanium dichloride,
dimethylsilylene (tetramethylcyclopentadienyl) (5-methyl-3-
phenyl-2-phenoxy)titanium dichloride,
dimethylsilylene (tetramethylcyclopentadienyl) (3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium dichloride,
20 dimethylsilylene(tetramethylcyclopentadienyl) (5-methyl-3-
trimethylsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene (tetramethylcyclopentadienyl) (3-tert-
butyl-5-methoxy-2-phenoxy) titanium dichloride,
dimethylsilylene (tetramethylcyclopentadienyl) (3-tert-

25 butyl-5-chloro-2-phenoxy)titanium dichloride,



di met hyl si |l yl ene(tetramet hyl cycl opent adi enyl ) (3, 5-di anyl-

2- phenoxy) titanium di chl ori de,

di met hyl swboyberegizet r amet hyl cycl opent adi enyl ) (3- phenyl1P2T/Ip2ano’esd4 i t ani um
di chl ori de, 5dinethylsilylene(tetramnethylcycl opentadi enyl) (1-naphthoxy-
2-yl)titaniumdichloride, dinmethylsilyleme(trinethylsilylcyclopentadienyl)
(2- phenoxy)titaniumdichloride,

di mret hyl sil yl ene(trimethyl silyl cycl opentadi enyl) (3-nethyl-

102- phenoxy) titani um di chl ori de,

di net hyl si RA(LEEMet Y, kayekape et adiopayihdi; _
di met hy1- ZB%hgno§y$t??aE|53F§Fc% %?|§§ vRdop dignyl) (3,5-diamyl

di met hyl si by I t adi enyl)
(3t ert but 1P Re oy T o A GhrorT de.

15di met hy| gaﬁ%g%%@gggﬁ@yka&&xhgﬁﬁggeggaggeﬁ%'dhe%%ﬂt )€'(3-pheny1-2-

butyl-5-nme titani um
dlnethyIS|I l.ene rlneth |SI| entadlenyl)
(3, 5- ditert- Su?y%5 ﬁeﬁ nyﬁlbgﬁ dlchloride

D05 phuny| SSTEREKLE ggﬁﬁgﬁ% ﬁpggﬁgg%ngg%'gdsenWES“%1 _naphthoxy-
d|nethyIS|Ierne(trlnethyIS|Iylcyclopentadlenyl)

(3- tertbut9FMF%§PH?P%P@yflﬁhﬁﬁfﬁgfl2 phenoxy) titani um di chl ori de,
di met hyl silylene(trinmethylsily gclo pent adi enyl)
(5- nethyl3dﬁmpﬁ§yﬁ§néwﬂ9meztﬁh@ﬁ Ry)eidycymlePentfigayl) (2-
25d|nethyIS|Ierne(tr|nethyIS|I{Icyclopentadlenyl) (3-tert- WO
2012/ 06397RPeMP3P201tAD18B94148 L put¢e+ 5- net hoxy- 2- phenoxy) tit ani um
di chloride, dinmethylsilylene(trinmethylsilylcyclopentadienyl)
(3-tertbut gimetbpleidy2ephdhosippthydsidmidiychbpentedienyl) (3-methyl-
di met hyl sil yl ene(trimethyl silylcycl opentadi enyl) (3, 5-
5di adpl- 2- phphexrpkyi) taneadudi dhkbibdede,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3,5~
dimethyl-2-phenoxy) titanium dichloride,
dimethylsilylene (trimethylsilylcyclopentadienyl) (3-tert-
butyl-2-phenoxy) titanium dichloride,

15 dimethylsilylene(trimethylsilylcyclopentadienyl) (3-tert-
butyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3,5-di-
tert-butyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (5-methyl-

20 3-phenyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene (trimethylsilylcyclopentadienyl) (5-methyl-
3-trimethylsilyl-2-phenoxy)titanium dichloride,

25 dimethylsilylene(trimethylsilylcyclopentadienyl) (3-tert-



di met hyl silyl ene(trinmethyl silylcycl opentadi enyl)

( 3- phenyl 2- phenoxy) titani um di chl ori de,

di et hyl swyepe/s8972i et hyl si | yl cycl opent adi enyl ) (1- PCT/JP2011/076594

napht hoxy-2-yl)titani umdi chl oride, 10di nethyl silyl ene(i ndenyl)

(2- phenoxy)titaniumdichloride, dinmethylsslylene(indenyl)

(3- et hyl - 2- phenoxy) titani um di chl ori de, dinethylsilylene(indenyl)

(3, 5-di net hyl-2- phenoxy)titani umdichloride, dinethylsilylene(indenyl) (3-
tert-butyl-2-phenoxy)titani umdichloride, 15dinethylsilylene(indenyl)

(3-tert-bubytyd-Behbyhogy-PhgRBRYKY) tAREWALE Ghlkanibdede,
dlnethyIS|Ierne(|ndeny ? 3,5-di-tert-butyl-2-phenoxy)titani umdichloride,

dlnethylSIhz@ggg?%egﬁpggheq§{gﬁghx}1§1@g§&»%1%peaQ%@9éxbﬁlt%@u%@rt-

di chl ori de yl ene(i ndenyl)

20t ert - but gl geshuksbLxLo6oEHBYY) 230R00KY b LhaBiymedi ol orf de,

di net hyl si ndenyl’) - trinmet 2 phenoxy)titani um
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napht hoxy-2-yl)titani um di chl oride, 5dinethylsilylene(fluorenyl)

(2- phenoxy?th&ﬁPﬁM?HF@HPéPmdélCHﬂﬁﬁﬁﬁ9h3|Ierne(quorenyI)

(3-met hyl - 2-phenoxy) titani umdichloride, dinmethylsilylene(fluorenyl)

(3, 5-di et dymEthﬁ;ﬁéhmﬂewm(tammaﬁrhmléhll&ﬁpaélomﬁétaﬁiyle@bfll | dde(fl uorenyl)

(3-tert-butyl -2-phenoxy)titani umdichloride, 10di nethylsilylene(fluorenyl)

(3-tert-bunpphShpsyhy1y2) tphenoxy) dichaogddei chl ori de,

di met hyl sil yl ene(fluorenyl) (3,5-di-tert-butyl-2-phenoxy)titanium

di chllori dedidenbyhyglidylgheriébfibngienyRyrphbnoeyhyitanjphenyic?loride,

phenoxy)titani um di chl oride, dinethylsilylene(fluorenyl)
dimethylsilylene (indenyl) (3-methyl-2-phenoxy)titanium
dichloride, dimethylsilylene(indenyl) (3,5-dimethyl-2-
phenoxy)titanium dichloride, dimethylsilylene (indenyl) (3-
tert-butyl-2-phenoxy)titanium dichloride,

15 dimethylsilylene (indenyl) (3-tert-butyl-5-methyl-2-
phenoxy)titanium dichloride, dimethylsilylene (indenyl)
(3,5-di-tert-butyl-2-phenoxy)titanium dichloride,
dimethylsilylene (indenyl) (5-methyl-3-phenyl-2-
phenoxy)titanium dichloride, dimethylsilylene(indenyl) (3~

20 tert-butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, dimethylsilylene(indenyl) (5-methyl-3-
trimethylsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene(indenyl) (3-tert-butyl-5-methoxy-2-
phenoxy)titanium dichloride, dimethylsilylene(indenyl) (3-

25 tert-butyl-5-chloro-2-phenoxy)titanium dichloride,



15(3-tert-butyl di met hyl silyl-5-nethyl-2-phenoxy)titani umdichlori de,

di met hyl silyl ene(fluorenyl) (5-nmethyl-3- trinethylsilyl-2-phenoxy)titanium
di chl ori d&Q 2dize841gl si |l yl ene(fluorenyl) (3-tert-butyl- 5POEURINYOR594
phenoxy)titani um di chl oride, dinmethylsilylene(fluorenyl)

20( 3-tert-butyl -5-chl oro-2-phenoxy)titamam di chl ori de,

di met hyl silyl ene(fluorenyl) (3,5-dianyl-2-phenoxy)titaniumdichloride,

di met hyl si |l yl ene(fluorenyl) (3-phenyl-2- phenoxy)titani um dichloride,

di met hyl si lyl ene(fluorenyl) (1-naphthoxy-2-yl)titaniumdichloride,

25(tert- buayinaﬁhg@)sm}znaﬁat( mtbengh opent adugamnyilo2pheWOxy) titanium
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di chl ori de, (et hyl an de)tetramet hyl cyci opent adi eny1- .
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butyl am de)tetra ylcycl opent adi enyl d
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dichloride, dimethylsilylene(fluorenyl) (3,5-dimethyl-2-
phenoxy)titanium dichloride, dimethylsilylene(fluorenyl)
(3-tert-butyl-2-phenoxy)titanium dichloride,

10 dimethylsilylene (fluorenyl) (3-tert-butyl-5-methyl-2-
phenoxy)titanium dichloride, dimethylsilylene(fluorenyl)
(3,5~-di-tert-butyl-2-phenoxy)titanium dichloride,
dimethylsilylene (fluorenyl) (5-methyl-3-phenyl-2-
phenoxy)titanium dichloride, dimethylsilylene(fluorenyl)

15 (3-tert-butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, dimethylsilylene(fluorenyl) (5-methyl-3-
trimethylsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene (fluorenyl) (3-tert-butyl-5-methoxy-2-
phenoxy)titanium dichloride, dimethylsilylene (fluorenyl)

20 (3-tert-butyl-5-chloro-2-phenoxy)titanium dichloride,
dimethylsilylene (fluorenyl) (3,5—diamyl-2-phenoxy)fitanium
dichloride, dimethylsilylene(fluorenyl) (3-phenyl-2-
phenoxy)titanium dichloride, dimethylsilylene(fluorenyl)
(l-naphthoxy-2-yl)titanium dichloride,

25 (tert-butylamide) tetramethylcyclopentadienyl-1,2-



but yl am de) t et rahydr oi ndenyl di net hyl si | anetitani um di chloride, (tert-

but yl am de) f I uor enyl di net hyl si | anetitani um di chl ori de,

(di met hy aigi2ae842l ) t et r amet hyl cycl opent adi enyl ti t ani uRCTUPZQINTSEHI ori de,
(di met hyl am noet hyl )t etranet hyl cycl opentadi enyltitanium(111 ) dichloride,
(di met hyl am nopr opyl )tetramet hyl cycl opentmdi enyl titaniunm(Il [) dichloride,
(N- 25pyrrolidinylethyl)tetranethyl cycl opentadi enyltitanium WO

2012/ 063972PCT/ JP2011/ 076594 46 di chl ori de,

(Bdi met hyl am nobor abenzene) cycl opent adi enyl ti tani um di chl ori de,

cycl opent aékﬁaﬁé(i@?lﬁ?%EhYtﬂoaﬁéﬂlbkﬁa@Dy| )titaniumdichloride,
52,2' -t hiobi s[4-nmethyl-6-tert-butyl phenoxy]titani umdichl ori de,

D5 ih b e rbagpag g o o o o
Loret ot crepe e DL Pl o BUAYRLRRRCY L e U £ 22
202 U SOeRl AL TE P Bab bl QU XLRRRREUL A g0bum ol ohl ot de.
o 80 oot b RaA 5 DAk ke RIGRP fp ke um 150t chlord e
butylamide)tetramethylcyclopentadienyldimethylsilanetitaniu
m dichloride,
(benzylamide)tetramethylcyclopentadienyldimethylsilanetitan
ium dichloride, (phenyl

10 phosphide) tetramethylcyclopentadienyldimethylsilanetitanium
dichloride, (tert-butylamide)indenyl-1,2-ethanediyltitanium
dichloride, (tert-butylamide)tetrahydroindenyl-1,2-
ethanediyltitanium dichloride, (tert-butylamide)fluorenyl-
1l,2-ethanediyltitanium dichloride, (tert-

15 butylamide) indenyldimethylsilanetitanium dichloride, (tert-
butylamide)tetrahydroindenyldimethylsilanetitanium
dichloride, (tert-
butylamide) fluorenyldimethylsilanetitanium dichloride,
(dimethylaminomethyl) tetramethylcyclopentadienyltitanium(II

20 IYdichloride,

(dimethylaminoethyl) tetramethylcyclopentadienyltitanium(III
) dichloride,
(dimethylaminopropyl)tetramethylcyclopentadienyltitanium(II
I) dichloride, (N-

25 pyrrolidinylethyl)tetramethylcyclopentadienyltitanium



di chl oride, (dicyclohexyl-1, 3-propanedi am de)titani umdichloride,
[bis(trimethylsilyl)-1, 3-propanedi am de]titani umdichl ori de,

[ bi s(tertwbubidsiret hyl silyl)-1, 3- propanedi anmi de] titani eeTA0Zi1ehtess4 de,

[ bi s(2, 6-di net hyl phenyl) -1, 3- propanedi am de]titani umdichloride, [bis(2,6-
di i sopropyl phenyl) -1, 3- propanedi am de] ti4eani um di chl ori de,
[bis(2,6-di-tert-butyl phenyl)-1, 3-propanedi am de] titani um di chl ori de,

25[ bi s(triisopropyl silyl)napht hal enedi am de]titanium WO

2012/ 063972PCT/ JP2011/ 076594 47 di chl ori de,

[bi s(trinmeghyhsbkybrnaphthal enedi ami de]titani umdichloride, [bis(tert-
butyldlnethyIS|IyI)naphthaIenedlanlde]tltanlun1d|chlor|de

[ hydrotris i de,
o1 SEanEcAUTERbRU BB BOERL S b eam gL EuEhiatice

[hydrotrisé%cﬁlgkﬁ&grt F&¥%3X§%§?%¥P1Qgrate]tltan|un1tr|chlor|de

[tris(3,5-dinet pyf az taniumtrichloride
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3 (3- h "
5 Pert bitsRasReaty |g,eyltéiiaﬁeﬁiéﬁ‘e,tﬁyl—%? phenoxy)

methylethyl)phenoxyltitanium dichloride, 2,2’-thiobis (4, 6-
dimethylphenoxy)titanium dichloride, 2,2’-thiobis(4-methyl-
6-tert-butylphenoxy)titanium dichloride, 2,2'-

10 methylenebis (4-methyl-6-tert-butylphenoxy)titanium
dichloride, 2,2’ -ethylenebis(4-methyl-6-tert-
butylphenoxy)titanium dichloride, 2,2’-sulfinylbis(4-
methyl-6-tert-butylphenoxy)titanium dichloride, 2,2'-

(4,4’ ,6,6’ -tetra-tert-butyl-1,1’-biphenoxy)titanium

15 dichloride, (di-tert-butyl-1,3-propanediamide)titanium
dichloride, (dicyclohexyl-1l,3-propanediamide)titanium
dichloride,
[bis(trimethylsilyl)-1,3-propanediamide]titanium dichloride,
[bis(tert-butyldimethylsilyl)-1, 3-propanediamide]titanium

20 dichloride, [bis(2,6-dimethylphenyl)-1, 3-
propanediamide]titanium dichloride, ([bis(2, 6-
diisopropylphenyl) -1, 3-propanediamide]titanium dichloride,
[bis (2, 6-di-tert-butylphenyl)-1, 3-propanediamide]titanium
dichloride,

25 [bis(triisopropylsilyl)naphthalenediamide]titanium



conpounds in which "dinmethylsilylene" is replaced by "nethylene",

"et hyl ene", "di net hyl net hyl ene(i sopropylidene)", "diphenyl nethyl ene",

"di et hyl swbybere3972" di phenyl si |l yl ene"™ or 20"di nmet hoxysi Pgrara11/08Mpounds
in which "dichloride" is replaced by "difluoride", "dibromde", "diiodide",
"dinmethyl, "diethyl", "diisopropyl", "dighenyl", "dibenzyl", "dinmethoxide",
"di et hoxi de", "di (n-propoxide)"”, "di(isopropoxide)", "diphenoxide" or

25" di (pent af | uor ophenoxi de)", and conpounds in which WO

2012/ 063972PCT/ JP2011/ 076594 48 "trichloride"” is replaced by "trifluoride",

"tribrom dgichibribadi 487s (thimBRhYIs11 y1h ha@htWalenddilamS@RN#Dtanium
"triphenyl", "tribenzyl", "trinmethoxide”™, "triethoxide",

"tri(n-propoxhdg)ide t ThiicgeRLQROXI de)", "triphenoxide" or
5"tri(penta?luoroéhgﬁoéF%gi".rThese transition netal conpounds may be used

al one, or EY&‘EPIQBi@%&ﬁyﬁisﬁﬁﬁllghakgt%g‘ﬁ%%e%a&hgg‘é]it'lt%%'l’%in{‘gi%%?&ritdg,bArmng

t he above-nention ansi conpoun the conpo e used
in the present, invention i.s _10preferabl ransi tii.Qn _netal conpound
; 3 paipelipeatisivd) bigs

represente H?rEBF%ﬁI Flﬁg BEd24b Riv6| 5 Fﬁgﬁnﬂf%onpound in

5 trichloride, [hydrotris(3,5-
diethylpyrazolyl)borate]titanium trichloride,
[hydrotris (3,5-di-tert-butylpyrazolyl)borate]titanium
trichloride, [tris(3,5-dimethylpyrazeolyl)methyl]titanium
trichloride, [tris(3,5-diethylpyrazolyl)methyl]}titanium

10 trichloride and [tris(3,5-di~-tert-
butylpyrazolyl)methyl]titanium trichloride, compounds in
which “titanium” in these compounds is replaced by
“zirconium” or “hafnium”, compounds in which “(2-phenoxy)”
is replaced by “(3-phenyl-2-phenoxy)”, “(3-trimethylsilyl-

15 2-phenoxy)” or “(3-tert-butyldimethylsilyl-2-phenoxy)”,
compounds in which “dimethylsilylene” is replaced by
“methylene”, “ethylene”,
“dimethylmethylene (isopropylidene)”, “diphenylmethylene”,
“diethylsilylene”, “diphenylsilylene” or

20 “dimethoxysilylene”, compounds in which “dichloride” is
replaced by “difluoride”, “dibromide”, “diiodide”,
“dimethyl, “diethyl”, “diisopropyl”, “diphenyl”, “dibenzyl”,
“dimethoxide”, “diethoxide”, “di (n-propoxide)”,
“di(isopropoxide)”, “diphenoxide” or

25 “di (pentafluorophenoxide)”, and compounds in which



which M in Formula [4] is zirconium and a transition netal conpound
contai ning at | east one group having a cycl opentadi ene type anionic

skel et on W® 2b12/068972For mul a [ 4] 15are preferred. A zircomrcCuaPzorpwand
contai ning two groups having a cycl opentadi ene type anionic skel eton as LI

in Formula [4], I," groups being linked 4® each other by a group containing
a carbon atom a silicon atom an oxygen atom a sulfur atomor a
phosphorus atom is particularly 20preferred. The transition netal

conpound represented by Formula [4] can be produced by the production

et hods desgkiibadoird gdP- As61340684d Y- At£149832% deand “tigyrdatiiqensl
Publ i cati on No. WD 95/00562 and the |ike. 25Act|vat|ng Agent (B) WO

2012/063972@g{5@8§g@t/OZ§§gﬁe4%yl” “Ihg cagliivat MG 3¢ o)1 4,0 be used in
the present inveniion'may be an-agént whi ch"can activate the conpound (A).

When a cat al&zghfeﬂ 1add"‘tt'r%e§9§ o RET '“Zc%tl %@h‘o?u@ill%p' | a‘ir&%t@u%' AR zat i on

whi ch forns It n pol ymer rti'cl es urry pol ynerlzatlon gas

phase poly atlogﬁogglg%golyng a%tgggp é%ehw |Qtr%ﬁ§{§h§rggd t%iallow

t he produce r e ape uUsi € spec

particles a of onents of, gatalyst for addition polynerization.
| t |s%p055| PSnEGEﬁgB§PBBF§°§§Qe as the specific particles, nodified 15

articles of the follow n [1)or(I1]
P These tran Stlog méta %pounds may be used alone, or

two or more kinds of them may be used in combination.
Among the above-mentioned transition metal compounds,
the compound (A) to be used in the present invention is
10 preferably a transition metal compound represented by
Formula [4] described above. Among them, a compound in
which M! in Formula [4] is zirconium, and a transition
metal compound containing at least one group having a
cyclopentadiene type anionic skeleton as L' in Formula [4)
15 are preferred. A zirconium compound containing two groups
having a cyclopentadiene type anionic skeleton as L! in
Formula [4], L* groups being linked to each other by a
group containing a carbon atom, a silicon atom, an oxygen
atom, a sulfur atom or a phosphorus atom, is particularly
20 preferred.
The transition metal compound represented by Formula
[4] can be produced by the production methods described in
JP-A-6-340684, JP-A-7-258321, and International Publication
No. WO 95/00562 and the like.

25 Activating Agent (B)



(I'): nodified particles produced by bringing(a),(b),(c) and (d)descri bed
bel ow i nto contact with each other, (a): a conpound represented by
For mul a[ 5V0 2M21@2472] (b): a conpound represented by FoPocmlyaRen765%4 6] [ 6],
(c): a conpound represented by Formula R311- 2 T' H[7 ] [7], and 20

49

The activating agent (B) to be used in the present
invention may be an agent which can activate the compound
(A). When a catalyst for addition polymerization is
applied to polymerization which forms addition polymer

5 particles (e.g., slurry polymerization, gas phase

polymerization, bulk polymerization, etc.), it is preferred
to allow the produced addition polymer to have a fixed
shape using the specific particles as one of components of
a catalyst for addition polymerization. It is possible to

10 preferably use, as the specific particles, modified
particles of the following (I), (II) or (III):

(I): modified particles produced by bringing (a), (b), (c)
and (d) described below into contact with each other,
(a): a compound represented by Formula [5],
15 M?L?, [5]
(b): a compound represented by Formula [6],
R% -1 TH [6]
(c): a compound represented by Formula [7], and
R%-2T'H, [7]

20 (d): inorganic oxide particles or organic polymer particles,
wherein M? in Formula [5] is a Group 12 element; 12 is a
hydrogen atom, a halogen atom or a hydrocarbyl group, and
two L? may be the same as or different from each other; R?
is an electron withdrawing group or a group containing an

25 electron withdrawing group, and when there are more than



(d): inorganic oxide particles or organic polyner particles, wherein M2 in
Formula [5] is a Goup 12 elenent; L2 is a hydrogen atom a hal ogen atom or
a hydrocawbybigmwsarp, and two L2 nay be the sane as or dipCrarent/ofassm each
other; R2 is an electron withdrawi ng group or a group containing an

25el ectron wi t hdrawi ng group, and when t3®re are nore than WO

2012/ 063972PCT/ JP2011/ 076594 50 one R2, they may be the sane as or
different fromeach other; R3 is a hydrocarbyl group or a hal ogenated
hydrocarbyl group; Tin Formula [6] is a Goup 15 elenent or a Goup 16

element; tohg RAE ¥ELPNRLy Obe Tehd' sae FOS B agDEFbreft arEbAUBadR €l ement or
a Goup 16 elenent; and u is the val ence of T . (I'1): nodified particles

pr oduced bxtﬁéknghmgléngr f&cmgf f@éub%@sa%a%@éﬂaeeaol ymer particles
(d) into contact with an unlnoxane I): nodified particles

produced b B%BSEBgl' %Bgﬁd th%' 9“8r91%r1§ ?/ﬁ? 1@ 2063ANIC 1ROl VIR par ti cl es

(d), the a dm noxan € conpoun into contact with each other.

or a Group 16 element; t is the valence of T; T’ in Formula
5 [7] is a Group 15 element or a Group 16 element; and u is

the valence of T'.

(IT): modified particles produced by bringing inorganic

oxide particles or organic polymer particles (d) into

contact with an aluminoxane (e).

10 (ITI): modified particles produced by bringing inorganic
oxide particles or organic polymer particles (d), the
aluminoxane (e) and the compound (A) into contact with each
other.

These are further described below sequentially.

15 M? in Formula [5] represents a Group 12 element of the
Periodic Table of the elements (the 1989 IUPAC revised
edition of inorganic chemical nomenclature). Examples of
M? include a zinc atom, a cadmium atom and a mercury atom.
M? is particularly preferably a zinc atom.

20 In Formula [5], L? is a hydrogen atom, a halogen atom
or a hydrocarbyl group. Examples of the halogen atom of L?
include a fluorine atom, a chlorine atom, a bromine atom
and an iodine atom. The hydrocarbyl group of L? is
preferably an alkyl group, an aryl group or an aralkyl

25 group.



These are further described bel ow sequentially. 15M2 in Fornula [5]
represents a G oup 12 elenent of the Periodic Table of the elenents (the
1989 | UPAgZonewwer2edi tion of inorganic chem cal nonenclparurs)il/oEsaapl es of
M2 include a zinc atom a cadm um atomand a nercury atom M is
particularly preferably a zinc atom 20131 Formula [5], L2 is a hydrogen
atom a hal ogen atom or a hydrocarbyl group. Exanples of the hal ogen atom
of L2 include a fluorine atom a chlorine atom a brom ne atom and an

i odine atom The hydrocarbyl group of L2 is preferably an al kyl group, an

aryl group or amnarahkyh g%gﬁguaf tWO BQE20063912PgHoiB2Qk1/1876594 51
The al kyl group of the hydrocarbyl group of L2 is preferably an al kyl group

having 1 tg,¢@e¢abR9Nadt @ky128¢c8%2RANES gt HERBOD 0 RGNS %t%EEﬁYEHQYOUP’
an ethyl group, a n-propyl grodp, an |sopropyl group, a n-butyl group, a

sec SDULYL85gYEs @hte@tebfb%xguaeoupme%ﬂyusggﬁgél,y%%re, A Brght

group, a neopenht group, a n-hexyl group grou

0rouD. % MHIERALy 2482 BrO9IERYL 00Uy MoPRLANGEY r%@%“grg&%,c o
| SOPTODY HOBLOUR ol oLl ULV L 0UR. a0l 8 e o o A0V O
fluorine aégn y% 8?28&5”3 %ggggn%yl group, a n-hexyl group, a n-
heptyl group, a n-octyl group, a n-decyl group, a n-dodecyl
group, a n-pentadecyl group and a n-eicosyl group, and more
preferably a methyl group, an ethyl group, an isopropyl
10 group, a tert-butyl group or an isobutyl group.
Any of these alkyl groups may be substituted with a
halogen atom such as a fluorine atom, a chlorine atom, a
bromine atom or an iodine atom. Examples of the alkyl
group having 1 to 20 carbon atoms which is substituted with
15 a halogen atom can include a fluoromethyl group, a
difluoromethyl group, a trifluoromethyl group, a
fluoroethyl group, a difluoroethyl group, a trifluoroethyl
group, a tetrafluoroethyl group, a pentafluorcethyl group,
a perfluoropropyl group, a perfluorobutyl group, a
20 perfluorcpentyl group, a perfluorohexyl group, a
perfluorooctyl group, a perfluorododecyl group, a
perfluoropentadecyl group, a perfluoroeicosyl group, a
1H, 1H-perfluoropropyl group, a 1lH,lH-perfluorobutyl group,

a 1H, lH-perfluoropentyl group, a 1lH,lH-perfluorohexyl group,

25 a 1H,1H-perfluorooctyl group, a 1lH,lH-perfluocrododecyl



brom ne atom or an iodine atom Exanples of the al kyl group having 1 to 20
carbon atons which is substituted with 15a hal ogen atom can include a

fl uor onetwgl2ogresgy? a di fl uoronet hyl group, a trifl uoromerhyRolypmap, a
fluoroethyl group, a difluoroethyl group, a trifluoroethyl group, a
tetrafl uoroethyl group, a pentafluoroettgd group, a perfluoropropyl group,
a perfluorobutyl group, a 20perfluoropentyl group, a perfluorohexyl group,
a perfluorooctyl group, a perfluorododecyl group, a perfl uoropentadecyl
group, a perfluoroeicosyl group, a 1H, 1H perfl uoropropyl group, a

1H, 1H- perf bugugbubyhHY1 AUBera 1 kbrbepebbbgnopeniyl, ar aup11a
1H, 1H perf uorgﬁexyl groug, 25a 1H??H—perf?uo?§og¥yl group, a

1H,1H-perfFH?EQQBQ@%%Eosy§;§9$3596§%32EQI&QP%Q%%5Q7§%9$h§%h9NQQ%or%"

1H, 1H per f T uor opent adecy oup, a 1H, 1Hpérflluoroei cosyl group, and al kyl
groups in i LI g se.a u hWShepl.aced "ehl.qro”,
R T e e T gy

"bromp" or gr oups y substituted wt 5 an

al koxy grouﬁgéggb A2n n%g?8§§e959#§%ﬁé§%ﬂ8%tR8§yb%r%ﬁgét%Qu%%%:%é%hgrOUp

such as a p Xy groﬁp? ara y “gfoup-such™as “a benzyl oxy group.

The aryl group.of the_ hydrocarbyl group.of L2 is preferably an aryl grou
havin8y6 ?anglgaﬁﬁoﬁr8¥8néycbnés me%hoxy grouppor an ef%oxy gf%upg P

an aryloxy group such as a phenoxy group; or an aralkyloxy
group such as a benzyloxy group.

The aryl group of the hydrocarbyl group of L? is
preferably an aryl group having 6 to 20 carbon atoms, and

10 examples thereof include a phenyl group, a 2-tolyl group, a
3-tolyl group, a 4-tolyl group, a 2,3-xylyl group, a 2,4-
xylyl group, a 2,5-xylyl group, a 2,6-xylyl group, a 3,4-
xylyl group, a 3,5-xylyl group, a 2,3,4-trimethylphenyl
group, a 2,3,5-trimethylphenyl group, a 2,3,6-

15 trimethylphenyl group, a 2,4,6-trimethylphenyl group, a
3,4,5-trimethylphenyl group, a 2,3,4,5-tetramethylphenyl
group, a 2,3,4,6-tetramethylphenyl group, a 2,3,5,6-
tetramethylphenyl group, a pentamethylphenyl group, an
ethylphenyl group, a n-propylphenyl group, an

20 isopropylphenyl group, a n-butylphenyl group, a sec-
butylphenyl group, a tert-butylphenyl group, an
isobutylphenyl group, a n-pentylphenyl group, a
neopentylphenyl group, a n-hexylphenyl group, a n-
octylphenyl group, a n-decylphenyl group, a n-dodecylphenyl

25 group, a n-tetradecylphenyl group, a naphthyl group and an



10exanpl es thereof include a phenyl group, a 2-tolyl group, a 3-tolyl
group, a 4-tolyl group, a 2,3-xylyl group, a 2,4- xylyl group, a 2,5-xylyl
group, a \ap@erydegdr2group, a 3,4- xylyl group, a 3, 5-xyl pCTgPZUP)76894
2,3,4-trinethyl phenyl group, a 2,3,5-trinethyl phenyl group, a 2,3, 6-
15tri met hyl phenyl group, a 2,4,6-trinmethsd phenyl group, a
3,4,5-trinethyl phenyl group, a 2, 3,4, 5-tetranet hyl phenyl group, a
2,3,4,6-tetramet hyl phenyl group, a 2,3,5,6- tetranethyl phenyl group, a
pent anet hyl phenyl group, an ethyl phenyl group, a n-propyl phenyl group, an

20i sopr opyhpheR¥lkec8iUBrodp- BHHY BRENYIr cFe@dBl v aS @trenut Yridh@ny! aghoup, a
tert-butyl phenyl group, an isobutyl phenyl group, a n-pentylphenyl group, a

neopentyl pBenyhgeoup 1%%'{1%%@?6%' sPEAYR £ 1 eBOGH P RE AN FeRURt o
n- decyl phenyl group, g —dodecyl phenyl 25group, a n-tetradecylphenyl group,

a ”aphthy'sQEBUBsanfﬁBSFYGEZQ%%696§91%E€¥&§§§%%%h07%5%%o%§n%”%ﬁk39%ﬂy'

group, and nore preferably a phenyl group. these aryl groups rmay be

substi L ut edoni L 8chakagen ot GRAUC 88,8 LLUAM Le ALaTh g chiaring atom

brom ne at me group Such as a hoXy dgroup or

S5an ethoxy_group; an aryloxy group such _as a _phenoxy group; or an .

aral k9l oxy2Hr BUBCEYCATRUPA BBnS ARy YGEEaRP SUCh afy @ BPEFRRY GEGWS ol t he
hydrocarbyl group of L2 is preferably an aral kyl _group having 7 to 20
carbon at oRE, 2BBnGTEXXMpPEY BHQPBoFuEéna§nélgﬁézglg§N2?F°&Pbup, a (2-

The aralkyl group of the hydrocarbyl group of L? is
preferably an aralkyl group having 7 to 20 carbon atoms,
and examples thereof can include a benzyl group, a (2-

10 methylphenyl)methyl group, a (3-methylphenyl)methyl group,
a (4-methylphenyl)methyl group, a (2, 3-
dimethylphenyl)methyl group, a (2,4-dimethylphenyl)methyl
group, a (2,5-dimethylphenyl)methyl group, a (2,6-
dimethylphenyl)methyl group, a (3,4-dimethylphenyl)methyl

15 group, a (3,5-dimethylphenyl)methyl group, a (2,3,4-
trimethylphenyl)methyl group, a (2,3, 5-
trimethylphenyl)methyl group, a (2,3, 6-
trimethylphenyl)methyl group, a (3,4, 5-
trimethylphenyl)methyl group, a (2,4, 6-

20 trimethylphenyl)methyl group, a (2,3,4,5-
tetramethylphenyl)methyl group, a (2,3,4,6-
tetramethylphenyl)methyl group, a (2,3,5,6-
tetramethylphenyl)methyl group, a (pentamethylphenyl)methyl
group, an (ethylphenyl)methyl group, a (n-

25 propylphenyl)methyl group, an (isopropylphenyl)methyl group,



10net hyl phenyl ) met hyl group, a (3-nethyl phenyl)nethyl group, a

(4- met hyl phenyl ) net hyl group, a (2,3- dinethyl phenyl)nethyl group, a

(2, 4- di mavbybpiesyr) net hyl group, a (2, 5-di met hyl phenyl pegtyRyd11/gTe8up, a
(2, 6- dinethyl phenyl)nethyl group, a (3,4-dinethylphenyl)nmethyl 15group, a
(3, 5-di net hyl phenyl ) met hyl group, a (2,3%#4- trinethyl phenyl)nethyl group, a
(2,3,5- trinethyl phenyl)nethyl group, a (2,3,6- trinethyl phenyl) nethyl
group, a (3,4,5- trimethyl phenyl)nmethyl group, a (2,4, 6-

20t ri net hyl phenyl ) net hyl group, a (2,3,4,5- tetranethyl phenyl)nethyl group,
a (2,3,4,63 Rﬁtbaﬂ§l?Mé99§ﬂMélﬂ?lh?kongUB, (8eb2bdt91Phenyl) methyl

tetranethylphenyl)ne hyl “ group, a pentanethylpheny ) met hyl group, an
(ethyl phenk gethyl ( séQHpbueyian\em?@?)ﬁ@xh tayll group, an
(i sopropyl nyl ) met hyl “group, 12/0 [ JP2011/ 076594 54 a

&WM%@%M%%@@%%M%@%%W%&l

sy phrd et 1 (4rsebeeSefea e RRRBA) LB S0 up, 2 (™

e Sy P IRBYBRERYL BERHE 8.BRRM 2Y! gﬁh%vléfﬁ %l?gleﬁﬁe/& SESRBrr 4. Any

of these aral kyl groups_may be_substituted en atom such as a
fluorine at®nfesy EEﬁPM} WétayanﬁrSuBroﬁiﬁ@meBHEBFt ¥l §drHe 5P§nﬁnan
al koxy group such as_a nethoxy group_or an ethoxy group; an aryl oxy group
such as a PRERBRFERYSURLDBE EROHPal KHTBRY §PETEP §ugﬁné¥1a958HEyP§xy gr oup.
L2 in Fornula [5] is preferably a hydrogen atom an

more preferred. Any of these aralkyl groups may be

substituted with a halogen atom such as a fluorine atom, a
10 chlorine atom, a bromine atom or an iodine atom; an alkoxy
group such as a methoxy group or an ethoxy group; an
aryloxy group such as a phenoxy group; or an aralkyloxy
group such as a benzyloxy group.
1? in Formula [5] is preferably a hydrogen atom, an
15 alkyl group or an aryl group, more preferably a hydrogen
atom or an alkyl group, and particularly preferably an
alkyl group. Two L? may be the same as or different from
each other.
T in Formula [6] represents a Group 15 element or a
20 Group 16 element of the Periodic Table of the elements (the
1989 IUPAC revised edition of inorganic chemical
nomenclature). Examples of the Group 15 element include a
nitrogen atom, a phosphorus atom and the like; and specific
examples of the Group 16 element include an oxygen atom, a

25 sulfur atom and the like. T is preferably a nitrogen atom



15al kyl group or an aryl group, nore preferably a hydrogen atom or an al kyl
group, and particularly preferably an al kyl group. Two L2 nay be the sane
as or di fwenemoee7dm each other. T in Formula [6] repref€mIB261/GedUp 15

el ement or a 20G oup 16 el enent of the Periodic Table of the elenments (the
1989 | UPAC revised edition of inorganic sshem cal nonencl ature). Exanples of
the G oup 15 el enent include a nitrogen atom a phosphorus atom and the

| i ke; and specific exanples of the Goup 16 el enment include an oxygen atom
a 25sul fur atomand the like. T is preferably a nitrogen atom WO

2012/ 063972RCEIB29&Ln046384 éﬁdOFaﬁ?'ﬂi@iﬂgQ'lyaFQ@fe@:B@lQarah' Sikhyfelny
preferably an oxygen atom in Formula | 6] repreSents the val ence of
T, and t ig¢3pwhen T is the Goup 15 element and t is 2 when T is the

5G oup 16 el enent. T in Forrmula [7] represents a G oup 15 el enent or
a Goup 16 el enent_o er-i.edi f e.el t he 1. UPAC
revi sed editioggogni%Skgg%gc[gﬁeggggﬁg%§§§ngﬁgtX?é%g%éx§§éﬁésao ?hék%?oup

15 el enment i ncl udg a_10ni trogen o] a_phosphorus _atoom and. the |ike; and

specific e%a ?Bseo%st%gecﬁ5u8plg%eng%@ﬁ tiﬁgpuéelgn o%yﬁgnTaﬁgnF%§ sul fur

atom and the Iiki.é T is Ereferably a nitrogen atomor an oxygen atom and
; .

parti cul ar PyOoBPet &r §BFPERA - oxygen atom 15u in Formula [7] represents the

val ence of T', and. u
T’ in Formula [7] represents a Group 15 element or a

Group 16 element of the Periodic Table of the elements (the
1989 IUPAC revised edition of inorganic chemical
nomenclature). Examples of the Group 15 element include a

10 nitrogen atom, a phosphorus atom and the like; and specific
examples of the Group 16 element include an oxygen atom, a
sulfur atom and the like. T’ is preferably a nitrogen atom
or an oxygen atom, and particularly preferably an oxygen
atom.

15 u in Formula {[7] represents the valence of T, and u
is 3 when T’ is the Group 15 element and u is 2 when T’ is
the Group 16 element.

R? in Formula [6] represents an electron withdrawing
group or a group containing an electron withdrawing group

20 and, when there are more than one R?, they may be the same
as or different from each other. A substituent constant o
of Hammett’s rule is known as an indicator of electron
withdrawing properties, and examples of the electron-
withdrawing group include functional groups having a

25 positive substituent constant ¢ of Hammett’s rule.



is 3 wien T is the Goup 15 elenent and uis 2 when T' is the Goup 16

el enent . R2 in Fornmula [6] represents an el ectron w thdraw ng group

or a groupocormseTeng an el ectron wi thdrawi ng group 20amdT/Jrtanoteier e are

nore than one R2, they may be the sanme as or different fromeach other. A

substituent constant a of Hammett's rul esgs known as an indicator of

el ectron withdrawi ng properties, and exanples of the el ectron-w thdraw ng

group include functional groups having a 25positive substituent constant a
of Hammett's rule. WD 2012/ 063972PCT/JP2011/ 076594 56 Exanpl es of

the el ectron w thempMeBdo@r €HR ENekddenawhikHairaie ndt gFoud GRlcQkidee sat om  a
brom ne atom an iodine atom a cyano group, a nitro group, a carbonyl

group, a sghf,gpen@r Q¥Bm, aaPREMYE 1 HEOHR AN at B%olmllk@ aEXaNPles i@kislehe group
containing an electron w thdrawi ng group include a halogenated al kyl group,

a hal ogenatednar ul c05AUPG:B,6N2LoAERaLERBLKY! habpBhoHPg Butyanated aryl

group, a nitrafe oup an ester group (an ar bonyl group an

a2l 1 O SaE RO GBEOHT, 8RBy LSHETHAEN Kb QUSA0P) R ke
5 the group containing an electron withdrawing group include
a halogenated alkyl group, a halogenated aryl group, a
(halogenated alkyl)aryl group, a cyanated aryl group, a
nitrated aryl group, an ester group (an alkoxycarbonyl
group, an aralkyloxycarbonyl group or an aryloxycarbonyl

10 group) and the like.

Examples of the halogenated alkyl group include a
fluoromethyl group, a chloromethyl group, a bromomethyl
group, an iodomethyl group, a difluoromethyl group, a
dichloromethyl group, a dibromomethyl group, a diiodomethyl

15 group, a trifluoromethyl group, a trichloromethyl group, a
tribromomethyl group, a triiodomethyl group, a 2,2,2-
trifluorcethyl group, a 2,2,2-trichloroethyl group, a
2,2,2-tribromoethyl group, a 2,2,2-triiodoethyl group, a
2,2,3,3,3-pentafluoropropyl group, a 2,2,3,3,3-

20 pentachloropropyl group, a 2,2,3,3,3-pentabromopropyl group,
a 2,2,3,3,3-pentaiodopropyl group, a 2,2,2-trifluoro-1-
trifluoromethylethyl group, a 2,2,2-trichloro-1-
trichloromethylethyl group, a 2,2,2-tribromo-1-
tribromomethylethyl group, a 2,2,2-triiodo-1-

25 triiodomethylethyl group, a 1,1-bis(trifluoromethyl)-2,2,2-



fl uoronet hyl group, a chloronethyl group, a brononethyl group, an

i odonet hyl group, a difluoronethyl group, a dichloronethyl group, a

di br onrome¥yep12¢edip, a dii odonmet hyl 15group, a trifl uor @CEIRYUI1/GTSUW, a
trichloronmethyl group, a tribrononethyl group, a triiodonethyl group, a
2,2,2- trifluoroethyl group, a 2,2,2-trigxhl oroethyl group, a

ri bronmoet hyl group, a 2,2,2-triiodoethyl group, a

, 3- pent af | uor opropyl group, a 2,2, 3,3,3- 20pentachl oropropyl group,
3, 3- pent abr onopropyl group, a 2,2, 3, 3, 3-pent ai odopropyl group, a

rifLuoroudtbith QrQEBhE¥|Qtﬂ¥h ghieYRri@hloromethyl)-2,2,2~
richl oro- Itrlch or onet hyl et hyl group, a
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hglogenated ar
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6- dlfluorophenyl group 4- dlfluorophenyl roup, a 3, 5-
u

4,

or ophéhYPTEPBEBY1a9504Pe- ﬁr5r¢ABP6ﬁﬁéﬁ9V geaegpraa -
5- trlfluoro heni group, a_2,3,5,6-tetrafl uorophenyl group, a
t af | uor SpPHEAYPRERBEPITRUR, 3a5264réﬂ¢éppaepbemyl group, a 2,6-

difluorophenyl group, a 3,4-difluorophenyl group, a 3,5-
difluorophenyl group, a 2,4, 6-trifluorophenyl group, a

10 3,4,5-trifluorophenyl group, a 2,3,5,6-tetrafluorophenyl
group, a pentafluorophenyl group, a 2,3,5,6-tetrafluoro-4-
trifluoromethylphenyl group, a 2,3,5,6-tetrafluoro-4-
pentafluorophenylphenyl group, a perfluoro-l-naphthyl group,
a perfluoro-2-naphthyl group, a 2-chlorophenyl group, a 3-

15 chlorophenyl group, a 4-chlorophenyl group, a 2,4-
dichlorophenyl group, a 2,6-dichlorophenyl group, a 3,4-
dichlorophenyl group, a 3,5-dichlorophenyl group, a 2,4,6-
trichlorophenyl group, a 3,4,5-trichlorophenyl group, a
2,3,5,6~-tetrachlorophenyl group, a pentachlorophenyl group,

20 a 2,3,5,6-tetrachloro-4-trichloromethylphenyl group, a
2,3,5,6-tetrachloro-4-pentachlorophenylphenyl group, a
perchloro-l-naphthyl group, a perchloro-2-naphthyl group, a
2-bromophenyl group, a 3-bromophenyl group, a 4-bromophenyl
group, a 2,4-dibromophenyl group, a 2,6-dibromophenyl group,

25 a 3,4-dibromophenyl group, a 3,5-dibromophenyl group, a



trifluoronethyl phenyl group, a 2,3,5,6-tetrafl uoro-4-

pent af | uor ophenyl phenyl group, a perfluoro-I|-naphthyl group, a

per fl uor ow@-2nmplesdrgl group, a 2-chl orophenyl group, a 3PCIBetlionmEhenyl
group, a 4-chlorophenyl group, a 2,4- dichlorophenyl group, a

2, 6-di chl orophenyl group, a 3,4- dichl orsgphenyl group, a 3,5-dichl orophenyl
group, a 2,4,6- trichlorophenyl group, a 3,4,5-trichlorophenyl group, a
2,3,5,6-tetrachl orophenyl group, a pentachl orophenyl group, 20a
2,3,5,6-tetrachl oro-4-trichl oronet hyl phenyl group, a

2,3,5,6'teQE@C@LQEQbébﬁéﬁhéﬁphonBbﬁoyEDB€Q¥B—Q&Q%Qom%p&%h®h|@&%uknn%phthy|
group, a percﬁloro-z-nap thyl group, a 2-bronophenyl group, a 3-bronophenyl

group, a 4»bro ] 14+dikbromp L1 ;
3 o bromapheny L GrShe P Ry L SRS ey

: 2Q12/ [ JR2 tri h I up,
e SR LIS o e . <
ent abr ono n roup, . a -tetr -4-tribro e rou
A A Y e e e AR s

5 ht hyl b - 2- ht hyl| 2-i odoph l, :

3.1 0dGpheniFEGEBYD, SZ0RPY 0BoBRERS PRGT GapaPathyA. TeRBdoh ey GRaRRY
2, 6-di i odophenyl group, a 3,4- _diiodophenyl group, a_3,5-diiodophenyl
group, a 29%°8P:t fi Pod8FRBAGPYSr 86FYPa 8, 4 B%FPPE‘SM&héiﬁ)?IUPgr é‘ug,' 43

102, 3, 5, 6-t et rai odophenyl group, a pentai odophenyl group, a
2, 3,5, 6-t efliazrgaphanydi os@oret Ry PpReAyiogrehsnyad gr3up, 62 3,4~

diiodophenyl group, a 3,5-diiodophenyl group, a 2,4, 6-
triiodophenyl group, a 3,4,5-triiodophenyl group, a

10 2,3,5,6-tetraiodophenyl group, a pentaiodophenyl group, a
2,3,5,6-tetraiodo-4-triiodomethylphenyl group, a 2,3,5,6-
tetraiodo-4-pentaiodophenylphenyl group, a periodo-1-
naphthyl group, a periodo-2-naphthyl group and the like.

Examples of the (halogenated alkyl)aryl group include

15 a 2-(trifluoromethyl)phenyl group, a 3-
(trifluoromethyl)phenyl group, a 4-(trifluoromethyl)phenyl
group, a 2,6-bis(trifluoromethyl)phenyl group, a 3,5-
bis(trifluoromethyl)phenyl group, a 2,4, 6-
tris(trifluoromethyl)phenyl group, a 3,4,5-

20 tris(trifluoromethyl)phenyl group and the like.

Examples of the cyanated aryl group include a 2-
cyanophenyl group, a 3-cyanophenyl group, a 4-cyanophenyl
group and the like.

Examples of the nitrated aryl group include a 2-

25 nitrophenyl group, a 3-nitrophenyl group, a 4-nitrophenyl



t et r ai odo- 4- pent ai odophenyl phenyl group, a periodo-I| naphthyl group, a

peri odo- 2- napht hyl group and the |ike. Exanples of the (hal ogenated

al kyl) ar Wwogoeoue3é7acl ude 15a 2- (trifl uoronet hyl) phenyl @CoUp20180B3594
(trifluoromethyl)phenyl group, a 4-(trifluoromnethyl)phenyl group, a
2,6-bis(trifluoronethyl)phenyl group, asy®5- bis(trifluoronethyl)phenyl
group, a 2,4,6- tris(trifluoronethyl)phenyl group, a 3,4,5-

20tri s(trifluoronethyl)phenyl group and the I|ike. Exanpl es of the
cyanated aryl group include a 2- cyanophenyl group, a 3-cyanophenyl group,

a 4-cyanop§geﬁg grhaupnandikbe |ike. Exanples of the nitrated aryl group
I ncl ude a 2- 25nitrophenyl group, a 3-nitrophenyl group, a 4-nitrophenyl

WO 2012/063972PE;éﬁﬁﬁgélg@7§ﬁg4e§9e9rg?guﬁnQnE@ﬁdEiEemethoxyc%¥%@ﬂ@qs of

the ester group Inc met hoxycar bonyl “group, an ethoxycarbonyl “group,

phenoxycar BogyP graus:asdbRrpPlst o RRERBL, Ko PRERSY pPeBiRycRrnony1

pentafluor89Qgg9xg%a&ggg¥£pgggggrgggy&h%r%hée.a phenoxycarbonyl group,

5 a trifluoromethoxycarbonyl group, a
pentafluorophenoxycarbonyl group and the like.

R? is preferably a halogenated hydrocarbyl group, and
more preferably a halogenated alkyl group or a halogenated
aryl group. R? is still more preferably a fluoromethyl

10 group, a difluoromethyl group, a trifluoromethyl group, a
2,2,2-trifluorocethyl group, a 2,2,3,3,3-pentafluoropropyl
group, a 2,2,2-trifluoro-l-trifluoromethylethyl group, a
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a 2-
fluorophenyl group, a 3-fluorcphenyl group, a 4-

15 fluorophenyl group, a 2,4-difluorophenyl group, a 2, 6-
difluorophenyl group, a 3,4-difluorophenyl group, a 3,5-
difluorophenyl group, a 2,4,6-trifluorophenyl group, a
3,4,5-trifluorophenyl group, a 2,3,5,6-tetrafluorophenyl
group, a pentafluorophenyl group, a 2,3,5,6-tetrafluoro-4-

20 trifluoromethylphenyl group, a 2,3,5,6-tetrafluoro-4-
pentafluorophenylphenyl group, a perfluoro-l-naphthyl group,
a perfluoro-2-naphthyl group, a chloromethyl group, a
dichloromethyl group, a trichloromethyl group, a 2,2,2-
trichloroethyl group, a 2,2,3,3,3-pentachloropropyl group,

25 a 2,2,2-trichloro-l~trichloromethylethyl group, a 1,1-



R2 is preferably a hal ogenated hydrocarbyl group, and nore preferably a

hal ogenat ed al kyl group or a hal ogenated aryl group. R2 is still nore

pr ef er ablwoaofdossa7enet hyl 10 group, a difl uoronethyl gPOENPP2A1/076594
trifluoromethyl group, a 2,2,2-trifluoroethyl group, a
2,2,3,3,3-pent af | uoropropyl group, a 2,2¢@-trifluoro-1-trifluoronethylethyl
group, a 1,1-bis(trifluoronethyl)-2,2,2-trifluoroethyl group, a 2-

fl uor ophenyl group, a 3-fluorophenyl group, a 4- 15fluorophenyl group, a

2, 4-di fl uorophenyl group, a 2,6- difluorophenyl group, a 3,4-difluorophenyl

group, a 33+ (GirfilchaleRRANY 19-0UR,, 28 +2ibHa-dAddtHiar phany,! Hraup, a
3,4,5-trifluorophenyl group, a 2,3,5,6-tetrafl uorophenyl "group, a

pent af | uor QNERYeHIRGHP oxRu, 35 o0 eLicAhliochy 1200 ey oeghy! pheny!

group, a 2, , 6-tetrafl’uoro-4- pentafluoropheny group, a
per fl uoro-|s %lthh Qu erflugro- 2- t hyl_.arqQup, Ug;ﬂ r omet hyl
group, a didcl%ﬁg:&% e)%ng%orl?gl,‘ﬁaat r%'%%%g%%ﬁr}yo&rr%&g& angD ,’Z?a
trichloroethyl group, .a 2, 2, 3, 3, 3-pentachl oropropyl. gro 5a
2 0 2- 1 R S TR AP SRBIRE FRBW! O Gu i A HfenyT roup,
2012/ Q63972PCT/.JP2011/ 076594 6%lbis(tlichlor thyl)-2,2,2-t ichlorO%thI
aroup D a 4D ChGHAgRA, PraTSHEP 1Y 3 G ARt Bu s R EPAry
di chl orophenyl group, a 2,4, 6-trichlorophenyl group, a '
3,4, 5-tri cRIEOMBphER{ MGsbupTEE exapdat &chrdr RS U E T SPar 8 cul ar | y
preferably a fluoroal kyl group or a fluoroaryl group, and nost preferably a
trifl uor omét Ry R -&rddp uox oz 1> txifduoresiedhy et iy erenvsdhy dilyl group, a
1,1- bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a 3,5- difluorophenyl
group, a 3b4sstmiifflugsomeidyt) -gr dug -¢r 14 11erestailugrspivzenyd grioup.
difluorophenyl group, a 3,4,5-trifluorophenyl group or a
10 pentafluorophenyl group.
R® in Formula [7] represents a hydrocarbyl group or a
halogenated hydrocarbyl group. The hydrocarbyl group in R®
is preferably an alkyl group, an aryl group or an aralkyl
group, and the same hydrocarbyl group as that described as
15 L2 in Formula [7] is used. Examples of the halogenated
hydrocarbyl group in R® include a halogenated alkyl group,
a halogenated aryl group, a (halogenated alkyl)aryl group
and the like, and the same halogenated alkyl group,
halogenated aryl group and (halogenated alkyl)aryl group as
20 those listed as specific examples of the electron
withdrawing group in R? of Formula [6] are used.
R® in Formula [7] is preferably a halogenated
hydrocarbyl group, and more preferably a fluorinated

hydrocarbyl group.

25 Examples of the compound (a) to be used to obtain



R2 in Fornula [7] represents a hydrocarbyl group or a hal ogenated

hydr ocar byl group. The hydrocarbyl group in R2 is preferably an al kyl

group, arwearyizigsoap or an aral kyl group, and the sane [rgaezar/hiesIgr oup as
that described as 15L2 in Formula [7] is used. Exanples of the hal ogenated
hydrocarbyl group in R2 include a hal ogegated al kyl group, a. hal ogenated
aryl group, a (halogenated al kyl)aryl group and the |ike, and the sane

hal ogenat ed al kyl group, hal ogenated aryl group and (hal ogenated al kyl)aryl
group as 20those listed as specific exanples of the electron w thdraw ng

group in Reoah fReumpladtieh e&f  1yS8éhciude, wher M?FAlsMY &ilnd dtomdr ef erably
a hal ogenat ed hydrocarbyl group, and nore preferably a f1 uori nat ed

hydr ocar by g es, 0 )e+Q,10 d
2012/ 06397|§lP%'Il'/ Pzéﬁ%%%%ﬁ&fdm v e%&% (ﬁqeth ezillrl:%eué%%ﬁ? e s

a zinc at O%u?' aldlilln %lugrcyllsgqt}\ as i; TRyl leq'%heq}l etcﬂ_wn Ald ar%lq{cc’pyl

zi nc, yl sobutyl zinc or Zi nc; zi'nc such
as dipheny 2|n dlnapht yl_ zinc,or Bbis pent flu en zi.nc;

di al kenyl ﬁg ﬁngss&lg Pyldlp§gny aF&éeﬁaF@@aéﬁﬁgﬁhzfﬁégsﬁ%h as

bi s(c clop nt dlen zin .zi nc _chl r|d et h zi.nc chl.orid

propy?é zi ng ﬂP&P )ég)luﬁrgmlny i nc?l@ﬁl’ tdlld‘& g‘o c’yzgi (SJﬁadel g

n- hexyl zing¢ chloride, nmethyl _zinc brom de eth§ 102|nc bronlde propyl

zi nc brom d&RCA- B&@?Sefﬁﬁ@dbﬁéﬁﬂée21P§05&F?Iafl ésHﬁMﬁ¥ﬁ?eﬁ¥QQ%6ﬂ Y12 nc

brom de, nethyl zinc iodide, ethyl zinc iodide, propyl zinc iodide, n-butyl
zi nc |od|délnFsoﬂﬁﬁywleH@cl@@ﬁ@éléﬁrnﬁﬁ@WQIZﬂmﬁzqm%ﬂﬁigeraﬁﬂxﬁéﬂogenated

zinc such as zinc fluoride, zinc chloride, zinc
zinc chloride, n—butyl zinc chloride, isobutyl zinc

chloride, n-hexyl zinc chloride, methyl zinc bromide, ethyl
10 zinc bromide, propyl zinc bromide, n-butyl zinc bromide,

isobutyl zinc bromide, n-hexyl zinc bromide, methyl zinc

iodide, ethyl zinc iodide, propyl zinc iodide, n-butyl zinc

iodide, isobutyl zinc iodide or n-hexyl zinc iodide; and

halogenated zinc such as zinc fluoride, zinc chloride, zinc
15 bromide or zinc iodide.

The compound (a) is preferably dialkyl zinc, more
preferably dimethyl zinc, diethyl zinc, dipropyl zinc, di-
n-butyl zinc, diisobutyl zinc or di-n-hexyl zinc, and
particularly preferably dimethyl zinc or diethyl zinc.

20 Examples of the amines of the compound (b) include
di(fluoromethyl)amine, di(chloromethyl)amine,
di (bromomethyl)amine, di(iodomethyl)amine,
bis(difluoromethyl)amine, bis(dichloromethyl)amine,
bis(dibromomethyl)amine, bis(diiodomethyl)amine,

25 bis(trifluoromethyl)amine, bis(trichloromethyl)amine,



15brom de or zinc iodide. The conpound (a) is preferably dialkyl zinc, nore
preferably dinethyl zinc, diethyl zinc, dipropyl zinc, di- n-butyl zinc,

di i sobut yWwozoreawess72di - n- hexyl zinc, and particul arly preCegaiyotiset hyl
zinc or diethyl zinc. 20Exanples of the am nes of the conpound (b) include
di (fluoromet hyl)am ne, di(chloronethyl)asg ne, di(bronmonethyl)am ne,

di (i odonet hyl ) am ne, bis(difluoronethyl)am ne, bis(dichloronethyl)am ne,

bi s(di brononet hyl ) am ne, bi s(diiodonet hyl)am ne,

25bi s(trifluoromethyl)am ne, bis(trichloronethyl)amne, WO

2012/063978?@T&%EB@&$6Q&65942ﬁ%lhbs(b&bbﬁgqqgabﬁbkhynlamlne,

bi s(triiodonethyl)am ne, bis(2,2,2-trifluoroethyl)amne, bis(2

trichloroe I a e et hyl)@nbone,_
bis(2, 2, 2- %??lgdgg?h§F?g%F§gge%Pg&%Qﬁ9Hg BYLséger%tgfluoropropyl)amne

(22 BB et ogs agey' 1905, 2 3kl pare.

pentabronnpr am ne ‘pént ai o

bi s(2, 2, 2- f t I th

bi o(2. 5. 5 PEEART 8 8L ¢ PRRESPSTE el Pee nEiFaay e 3 3-

10bi s(2, 2, 2-t t hyl. et hyl bi s(2, 2, 2-
triiodo: |-P?P%823HBFH9F8PH 5%&35%e %5§§?y 2, 3755 P S
bis(trifluoromnet )-2,2,2-trifluorpeth %anlne bis(1, 1-

b.s(tr.ch|sﬁaﬁéﬁh§9$09r9py { A& RPor BEEHYK Paki de3bi s(1, 1-

bi s(tri bronmonet hyl)-2, 2, 2tnbnmnahl)amne bis(1,1- 15
b|s(tr||od@ﬁ@tﬁyr?mQPQOQyﬂaaméaéethyﬁ)amﬁné 3pBsPRh tRiLespFRel) Paringe,
bi s(3-fl uorophenyl)am ne, bis(4- fluorophenyl)an ne, _

bi s(2- chl obdphényl Yairhélubiref3-tshforophaayhydeithyl) amine,

bi s(4-chl orophenyl )am ne, bis(2- bronophenyl)am ne,

bi s(3- bronbphélyR) antméchbogp4li-trichloromethylethyl)amine,

10 bis(2,2,2-tribromo-l1-tribromomethylethyl)amine, bis(2,2,2-
triiodo-l-triiodomethylethyl)amine, bis(1l,1-
bis(trifluoromethyl)-2,2,2~-trifluoroethyl)amine, bis(1l,1-
bis(trichloromethyl)-2,2,2-trichloroethyl)amine, bis(1l,1-
bis(tribromomethyl)-2,2,2~tribromoethyl)amine, bis(1l,1-

15 bis(triiodomethyl)-2,2,2-triiodoethyl)amine, bis(2-
fluorophenyl)amine, bis(3-fluorophenyl)amine, bis(4-
fluorophenyl)amine, bis(2-chlorophenyl)amine, bis(3-
chlorophenyl)amine, bis(4-chlorophenyl)amine, bis(2-
bromophenyl)amine, bis(3-bromophenyl)amine, bis(4-

20 bromophenyl)amine, bis(2-iodophenyl)amine, bis(3-
iodophenyl)amine, bis(4-iodophenyl)amine, bis (2, 6-
difluorophenyl)amine, bis(3,5-difluorophenyl)amine,
bis (2, 6-dichlorophenyl)amine, bis(3,5-dichlorophenyl)amine,

bis (2, 6-dibromophenyl)amine, bis (3, 5-dibromophenyl)amine,

25 bis(2,6-diiodophenyl)amine, bis(3,5-diiodophenyl)amine,



20br onmophenyl ) am ne, bi s(2-i odophenyl)am ne, bis(3- iodophenyl)am ne,

bi s(4-i odophenyl )am ne, bis(2,6- difluorophenyl)am ne,

bi s( 3, 5- dbl20wwpdTenyl ) am ne, bi s(2, 6-di chl or ophenyl ) amPa&/JP2011/076594

bi s( 3, 5-di chl orophenyl ) am ne, bis(2, 6-di bronmophenyl)ani ne,

bi s( 3, 5-di bronophenyl ) am ne, 25bi s(2, 6- &3 odophenyl)am ne

bi s( 3, 5-di i odophenyl)am ne, WO 2012/ 063972PCT/JP2011/ 076594 63
bis(2,4,6-trifluorophenyl)am ne, bis(2,4,6- trichlorophenyl)am ne,
bis(2,4,6-tribronophenyl)am ne, bis(2,4,6-triiodophenyl)am ne, bis(3,4,5-

trifluoropBesyb)amenerikiscdophan abﬁﬁha@gpbqubxavmne, _
5bi s(3, 4,5-tribronophenyl)am ne, bis(3,4,5- triiodophenyl)am ne,

bi s( pent af h R m- RS ( tiachl @r ' ;
et o FAgERLet L aDAamler BE8l0Y St BERALANAG) v

trifl | ) an h$ (33 nL0( it thyl ) phenyl ) ani ne,
bi 64+ (L PEFIB6r Boet hyt SARBLSTY ARPRA s, Big (gr 3=t Iyl phenylyam ne

o (£ 1) Soraue ML ABHEnA) AL, BLS(3,, (U Slust sy Lhaigyy! ) am ne
(3~ cy nophBAg I Pagt ReCEBPEPHOBTRRE TN T ArHe. JbreCs-  nitrophenyl ) a ne.
bi s(3-ni trophenyl)am n bLSgA- nitrg henyl ) am ne and theelike: Furt her
exanpl es oFrPHSdEgHﬁBMﬁaa@B? ¥ nBLEdR EHBE§HPEQPSSH§GGﬁH§nIM whi ch a
zonitrOgenb?g?ggkiazgggggégégglvghgng,pggzeggggzb%%%gghggg%?amine,

bis (pentaiodophenyl)amine, bis(2-

(trifluoromethyl)phenyl)amine, bis(3-

10 (trifluoromethyl)phenyl)amine, bis(4-
(trifluoromethyl)phenyl)amine, bis(2, 6~
di(trifluoromethyl)phenyl)amine, bis(3,5-
di(trifluoromethyl)phenyl)amine, bis(2,4,6-
tri(trifiuvoromethyl)phenyl)amine, bis(3,4,5-

15 tri(trifluoromethyl)phenyl)amine, bis(2-cyanophenyl)amine,
(3-cyanophenyl)amine, bis(4-cyanophenyl)amine, bis(2-
nitrophenyl)amine, bis(3-nitrophenyl)amine, bis(4-
nitrophenyl)amine and the like. Further examples of the
compound (b) include phosphine compounds in which a

20 nitrogen atom is substituted with a phosphorus atom. Those
phosphine compounds are compounds in which amine of the
above-mentioned specific examples are replaced by phosphine.

Examples of the alcohols of the compound (b) include

fluoromethanol, chloromethanol, bromomethanol, iodomethanol,

25 difluoromethanol, dichloromethanol, dibromomethanol,



phosphi ne conmpounds are conpounds in which am ne of the above-nenti oned

specific exanples are replaced by phosphi ne. Exanpl es of the al cohols
of the cowpaaredefdr? i ncl ude fl uoronet hanol, chl oronmet harer/JPimonmiet hanol ,
i odonet hanol , 25di fl uor omet hanol, di chl oronet hanol, dibrononet hanol, WO

2012/ 063972PCT/ JP2011/ 076594 64 dii odomedhanol, trifl uoronethanol,
trichl oromet hanol, tribronomet hanol, triiodomet hanol,
2,2,2-trifluoroethanol, 2,2,2-trichloroethanol, 2,2,2-tribronoethanol,
2,2- triiodoethanol, 2,2, 3,3, 3-pentafluoropropanol, 2,2, 3,3, 3-

pent achl opeREARARRhand12. 8r3£3uBeBRARKARBI,0RA@hl oromethanol,
3, 3- pentalodopropanol 2,2, 2- trifluoro- 1tr|fluoronethylethanol

3,
’ g tr'CQEQB?O%B&EEHEHBQ”EEQXESEBﬁ@Qhanol 2,2,2-trifluoroethanol,
2 2-

tribromo-Ttribrononet hyl et hanol,

10 ,1-?{5% flfFGE?Eﬁﬁ?ﬁgﬁggﬁgﬁbgaP?!?|uorggPﬁaﬁgﬁthfnfl 2,2,2-
0 0111 broFBREERI) 19t P Ebnaat RIGR: dpofobropanct, 202,3,3,3-

bi s(triiodone triiodqe and Ilke. Furt her exanpl es of
t he conpouRE™ %B%kﬁﬁEPHESP?HPE ?5%0§p§uﬁd§ep PERPENPEgen atomi s
substituted mnth a_sul fur atom Those thial conpounds are conmpounds in

whi ch net h&ndt 3ofr PRBCRbAYEIRBRPPEREY / spedi PrETefapiré€s lis repl aced by

met hanet hi ol , ethanol is reglaced by et hanethiol, and propanol is replaced
by propanetkidluczoprihyiles éﬂoﬂhe2pﬁeﬁoﬁ§l§blpﬁ@‘é6npound (b) include 2-

2,
Spe
2,2,
2,2,
2,2,
2,2
101

trichloromethylethanol, 2,2,2-tribromo-1-
tribromomethylethanol, 2,2,2-triiodo-l-triiodomethylethanol,

10 1,1-bis(trifluoromethyl)-2,2,2-trifluorocethanol, 1,1-
bis(trichloromethyl)-2,2,2-trichloroethanol, 1,1-
bis(tribromomethyl)-2,2,2-tribromoethanol, 1,1-
bis(triiodomethyl)-2,2,2-triiodoethanol and the like.
Further examples of the compound (b) include thiol

15 compounds in which an oxygen atom is substituted with a
sulfur atom. Those thiol compounds are compounds in which
methanol of the above-mentioned specific examples is
replaced by methanethiol, ethanol is replaced by
ethanethiol, and propanol is replaced by propanethiol.

20 Examples of the phenols of the compound (b) include 2-
fluorophenol, 3-fluorophenol, 4-fluorophenol, 2,4-
difluorophenol, 2,6-difluorophenol, 3,4-difluorophenol,
3,5-difluorophencl, 2,4,6-trifluorophencl, 3,4,5-
trifluorophenol, 2,3,5,6-tetrafluorophenol,

25 pentafluorophenol, 2,3,5,6-tetrafluoro-4-



fl uor ophenol, 3-fluorophenol, 4-fluorophenol, 2,4- difluorophenol,

2, 6-di fl uorophenol, 3, 4-difluorophenol, 3,5-difluorophenol,

2,4, 6-triwbuorgpbenol , 3,4,5- trifluorophenol, 2, 3,5, 6-rergatdivorsdsphenol ,
25pent af | uor ophenol, 2,3,5,6-tetrafl uoro-4- WO

2012/ 063972PCT/ JP2011/ 076594 65 tri fl uorégpret hyl phenol

2,3,5,6-tetrafl uoro-4- pentafluorophenyl phenol, perfluoro-I|-naphthol,

per fl uoro-2- naphthol, 2-chlorophenol, 3-chlorophenol, 4-chlorophenol,

2, 4-di chl orophenol , 2, 6-di chl orophenol, 3, 4-dichl orophenol,

53, 5- dlchle&Q@maa@bme£h91§hbhb@hlQrgpbeaaketsafaﬁorbnmchlorophenol
2,3,5,6-tetrachl orophenol, pentachl orophenol, 2,3,5,6-tetrachl oro- 4-

tr'Chloro”?%ﬁib@h@@?bphgn§l hénbet r QBEQﬁeré 1pﬁagﬁ%hbqr0@@%&ﬂbga%m@ﬂ
per chl or o-T - napht hol , ~ per chl or o- 2- Onaphtho ronnpheno

T aoeeASbntApbr OEhSBeLpL Lol ChOegTRRLB ROk . Bt epRten)
et abr om A T et BRaRsRE B P bhehor  Cocd IBERENaP AR, g flchtetebnently: o &
f?ﬁﬁ%ﬁﬁéﬁ?ﬁ?“é#&@%ﬁﬁéhSPWb?og"sha SRR %R dnar
I S
20ets 258813@%‘9%%%@8%8%%29;032”8' haéﬁﬁﬁgrgcﬁ%&gaﬁdé’ *aphthol
2-(trifluoronethyl)phenol, Strlfluoronethyl henol

4- (tr|f|uotéhﬁhhyry@ﬁéhmﬂphgne b?s@t5vﬁrﬁeﬁéﬁﬁgﬁ9rppﬁeno|,

3,5-bis(trifluoronethyl)phenol,
pentachlorophenylphenol, perchloro-l-naphthol, perchloro-2-

10 naphthol, 2-bromophenocl, 3-bromophenol, 4-bromophenol, 2,4-
dibromophenol, 2, 6-dibromophenocl, 3,4-dibromophenol, 3,5-
dibromophenol, 2,4, 6-tribromophenol, 3,4,5-tribromophenol,
2,3,5,6-tetrabromophenol, pentabromocphenol, 2,3,5,6-
tetrabromo-4-tribromomethylphenol, 2,3,5,6-tetrabromo-4-

15 pentabromophenylphenol, perbromo-l-naphthol, perbromo-2-
naphthol, 2-iodophenol, 3-iodophenol, 4-iodophenol, 2,4-
diiodophenol, 2,6-diiodophenol, 3,4-diiodophencl, 3,5-
diiodophenol, 2,4,6-triiodophenol, 3,4,5-triiodophencl,
2,3,5,6-tetraiodophenol, pentaiodophenol, 2,3,5,6-

20 tetraiocdo-4-triiodomethylphenol, 2,3,5,6-tetraiodo-4-
pentaiodophenylphenol, periodo-l-naphthol, periodo-2-
naphthol, 2-(trifluoromethyl)phenol, 3-
(trifluoromethyl)phenol, 4-(trifluoromethyl)phenocl, 2, 6-
bis(trifluoromethyl)phencl, 3,5-bis(trifluoromethyl)phenol,

25 2,4,6-tris(trifluoromethyl)phenocl, 3,4,5-



252,4,6-tris(trifluoromethyl)phenol, 3,4,5- WO
2012/ 063972PCT/ JP2011/ 076594 66 tris(trifluoronethyl)phenol,

2- cyanophenol ,

3- cyanopheoabi2/e3ganophenol , 2-nitrophenol, 3-nitrophemralrJrzniissophenol
and the like. Further exanples of the conpound (b) include thiophenol
conmpounds in which an oxygen atomis sub&fituted Swith a sul fur atom Those
t hi ophenol conpounds are conpounds in which phenol of the above-nentioned
specific exanples is replaced by thiophenol. Preferably, the am ne of

t he conpound (b) is bis(trifluoronethyl)anm ne,

bi s( 2, 2, 2- triifl(ger galidtomehie.) phehicl( 2 22.canhophrert1gf | epicpdnAarn ne,

bis(2, 2, 2- trlfluoro- I-trlfluoronethylethyl)anlne

bis(1,1- b'%QE&hﬁbﬁﬁéﬂgﬁthELhit%o%h%nbﬂ'fb“%ﬁ%%%@ﬂéﬁﬂﬂ'“ﬂiﬂatrophenol

bi s(pent af | uof ophenyl )am ne, the al cohol of the conpound (b

trifl uoromagl hargk., r‘L%k% 2- Tl b Qr %%tgtﬁl%ri%'s’ oF %:{1% SBorRAHAT (94 OrRI1RANO! |

152, 2, 2-trifluoro-r-trifl uoronethy anol

bi S(EFi 1 UGLORERIYL). 2Rt LOLASLRaR) oxg;g;%n;@ecopw%%m s, gomound

(b) is 2- quor enol Iuoro enol flu
3, 5-di.fl uoro enol
20pen§af|u8?gg

4-(trifluoroneth pheno

(traf neth henol
S bl (1 FRPEGRBHE Rl bichoPheBod B Fhe, ERAre) RESIeRG

tris(trifluoronethyl)phenol.
examples is replaced by thiophenol.

€eno
4 5-triflu

Preferably, the amine of the compound (b) is

uorop enol ,

ophenol

f| ,
héngpl%gr(FF%rluo %h? ﬁﬁgﬁ ol g0 n%iﬁ¥¥{u5?ﬁhethyl)phenol
FR&ETIES 3, 4, 5-

bis(trifluoromethyl)amine, bis(2,2,2-trifluorcethyl)amine,

10 bis(2,2,3,3,3-pentafluoropropyl)amine, bis(2,2,2-trifluoro-

l-trifluoromethylethyl)amine, bis{(l,1-bis(trifluoromethyl)-

2,2,2-trifluorcethyl)amine or bis(pentafluorophenyl)amine,

the alcohol of the compound (b) is trifluoromethanol,

2,2,2-trifluorcethanol, 2,2,3,3,3-pentafluoropropanol,

15 2,2,2-trifluoro~-l-trifluoromethylethanol or 1,1-

bis(trifluoromethyl)-2,2,2-trifluoroethanol, and the phenol

of the compound (b) is 2-fluorophenol, 3-flucrophenol, 4-

fluorophenol, 2,6-difluorophenol, 3,5-difluorophenol,

2,4,6-trifluorophenol, 3,4,5-trifluorophenol,

20 pentafluorophenol, 2—(trifluoromethyl)phenol, 3-

(trifluvoromethyl)phenol, 4-(trifluoromethyl)phenol,

2,6-

bis(trifluoromethyl)phenol, 3,5-bis(trifluoromethyl)phenol,

2,4,6-tris(trifluoromethyl)phenocl or 3,4,5-
tris(trifluoromethyl)phenol.

25 The compound (b) is more preferably



25The conpound (b) is nore preferably W) 2012/063972PCT/JP2011/ 076594 67
bi s(trifluoronethyl)am ne, bis(pentafl uorophenyl)am ne, trifluoronethanol,
2,2, 2-triwbuorameisreri f | uor onet hyl et hanol , PCT/JP2011/076594
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethanol, 2- fluorophenol,

3-fl uorophenol, 4-fluorophenol, 2,6- 5didg1uorophenol, 3,5-difluorophenol,
2,4,6-trifluorophenol, 3,4,5-trifluorophenol, pentafluorophenol, 4-
(trifluoronethyl)phenol, 2,6-bis(trifluoronethyl)phenol or
2,4,6-tris(trifluoronethyl)phenol, and still nore preferably
3,5

: -d!f|UObQBWQBQEluSrém@thguﬁbﬁ@h@ h@ﬂ@Hpe%@ﬁ@&h@&b@@%@%?@ﬁ%ﬁn@ﬁ
1,1-bis(trifluoronethyl)-2 - trifluoroethanol anpl es of the

conpound (lefﬂﬁngﬁeWQEEBl hédéoge@r§¥thQ%r13%&3%1%%40%%ﬁ%yﬂét®%nol
conpound. Exanples of the aniné include al kyl am nes such as met hyl am ne,

et hyl am ney %5818r99% HF?Smekﬁ?ESQEyba?;@ﬁafﬂuB¥%£kﬂ§h%§ %ec butyl am ne,

tert- butylahlne i'so am ne m ne, neopentyla

| sopent yl ag}tﬂgro hgﬁéX' a@‘—@?upgngﬁ%'o’i‘m Her Go@%@%%‘lne 2,'6- dOdeCy' ami ne,

n- pent adecylam n hei c0S a(alk anln S such as -all yl am ne,

Rt in- A E%hﬁHLBER?Fgo?-ﬁ&¥h§?§§§ﬂsn°§°rQ"Et 2 o eRDeRGine,
2,2,3, 3, 3-
S ot Body i R RpEBEbRR ﬂleFH§P£ﬁP96°PEe?°1 4-

bls(trlfluoronethyl)-z 2, 2- trlfluoroeth%Iam
(trifluoromethyl)phenol, is(trifluoromethyl)phenol or

2,4,6-tris(trifluoromethyl)phenol, and still more
preferably 3,5-difluorophenol, 3,4,5-trifluorophenol,

10 pentafluorophenocl or 1,1-bis(trifluoromethyl)-2,2,2-
trifluoroethanol.

Examples of the compound (c) include water, hydrogen
sulfide, amine and an aniline compound. Examples of the
amine include alkylamines such as methylamine, ethylamine,

15 n-propylamine, isopropylamine, n-butylamine, sec-butylamine,
tert-butylamine, isobutylamine, n-pentylamine,
neopentylamine, isopentylamine, n-hexylamine, n-octylamine,
n-decylamine, n-dodecylamine, n-pentadecylamine and n-
eicosylamine; aralkylamines such as allylamine,

20 cyclopentadienylamine and benzylamine; fluoromethylamine,
difluoromethylamine, trifluoromethylamine, 2,2,2-
trifluorcethylamine, 2,2,3,3,3-pentafluoropropylamine,
2,2,2-trifluoro~-l1-trifluoromethylethylamine, 1,1-
bis(trifluoromethyl)-2,2,2-trifluoroethylamine,

25 perfluoropreopylamine, perfluorcbutylamine,



25per f 1 uor opropyl am ne, perfluorobutylamne, WO

2012/ 063972PCT/ JP2011/ 076594 68 perfl uoropentyl am ne, perfl uorohexyl am ne,
per f | uor owotzgi2zesere, perfl uor ododecyl am ne, perfl uor operCadezyl/amsne,

per fl uoroei cosyl am ne; and hal ogenat ed al kyl am nes in which "fluoro" of

t hese am nes 5are replaced by "chloro", ébromo” or "iodo". Exanples of the
ani |l i ne conpound of the conpound (c) include aniline, naphthylam ne,

ant hracenyl am ne, 2- tolylam ne, 3-tolylam ne, 4-tolylam ne,
2,3-xylylam ne, 2,4-xylylamne, 2,5-xylylanine, 2,6-xylylamne, 3,4-

10xyl yl ani @@mfau@mpbyk@maﬂ@nez ?Jeéi—fuﬁ;ldmféyd @Iﬂl‘rﬁfp 2,3,5-
trimethylaniline, 2,3,6-trinmethylaniline , trimethylaniline,

3,4,5-tri ngfewll%lrbb@% 1%m§nfé 5petx%tlﬁ%%tdr&§[ile@§)lla'nﬁ%e,

2,3,4,6-tetranethylanilin 2,3,5,6- tetranethylaniline,

pent amet hy @Q'flllug‘?fop%n?alaé h%’/h:ll?l% %eﬁf@‘%togﬂ(% g&@/l%r’:ﬁll%eet ani i ne,

2,3-di ethyfaniline ani’| I ne

2 6 d th | W |I

Cr et hyl anPaiggeigrsd By el‘%ﬁﬁk%% irhanign 21 ??ée?%'yf% Mschghities

2,4, 65tr|et Ianlllned g 4,.5- lZOtmleL Ianmllnem 4%”4 5-tetraet hyl aniline,
2,3,47%6- t aé?ﬁ&ﬁgﬁll e c31918"g P& hPFaniic pent aet hyl ani | i ne,

a

nd alkylanlllne in ich _"ethyl" f t hese conpou ds.is replaced b
"n-propyl ", "isEFRBRyES of t%&tﬁpﬂ Inge£9 l% lﬁﬂ%%oﬂnd'dﬁéentyV'
neopentyl1nclude aniline, naphthylamine, anthracenylamine, 2-
tolylamine, 3-tolylamine, 4-tolylamine, 2,3-xylylamine,
2,4-xylylamine, 2,5-xylylamine, 2,6-xylylamine, 3,4-

10 xylylamine, 3,5-xylylamine, 2,3,4-trimethylaniline, 2,3,5-
trimethylaniline, 2,3,6-trimethylaniline, 2,4, 6-
trimethylaniline, 3,4,5-trimethylaniline, 2,3,4,5-
tetramethylaniline, 2,3,4,6-tetramethylaniline, 2,3,5,6~-
tetramethylaniline, pentamethylaniline, 2-ethylaniline, 3-

15 ethylaniline, 4-ethylaniline, 2,3-diethylaniline, 2,4-
diethylaniline, 2,5-diethylaniline, 2,6-diethylaniline,
3,4-diethylaniline, 3,5-diethylaniline, 2,3,4-
triethylaniline, 2,3,5-triethylaniline, 2,3,6-
triethylaniline, 2,4, 6-triethylaniline, 3,4, 5-

20 triethylaniline, 2,3,4,5~-tetraethylaniline, 2,3,4,6-
tetraethylaniline, 2,3,5,6-tetraethylaniline,
pentaethylaniline, and alkylaniline in which “ethyl” of
these compounds is replaced by “n-propyl”, “isopropyl”, “n-
butyl”, "“sec-butyl”, “tert-butyl”, “n-pentyl”, “neopentyl”,

25 “n-hexyl”, “n-octyl”, “n-decyl”, “n-dodecyl” or “n-



25"n-hexyl", "n-octyl", "n-decyl", "n-dodecyl"” or "n- WD

2012/ 063972PCT/ JP2011/ 076594 69 tetradecyl"; hal ogenated anilines such as
2- f 1 uor oamol20ren63B2f | uoroani | i ne, 4-fluoroaniline, 2,6-actlieznoarsd ne,
3,5- difluoroaniline, 2,4,6-trifluoroaniline, 3,4,5- trifluoroaniline and
pent af l uoroaniline; 2- 5(trifluoronethyldganiline,
3-(trifluoronethyl)aniline, 4- (trifluoronethyl)aniline,

2,6-di (trifluoronethyl)aniline, 3,5-di(trifluoromethyl)aniline, 2,4,6-
tri(trifluoronmethyl)aniline, and (hal ogenated al kyl)aniline in which

"fluoro" otetkagecganmpouadsgenaten agedibysl@uehl @/s0~f 1Rc@¥rniarnd,0d0" .
The conpound (c) is preferably water, hydrogen sul fide, nethylam ne,

et hyl am nez-riprepyhamine, uzse@ﬁ@%baml&%e,n@uwldarfll%%,ro%%qmweyl aynisne,
tert-butyl am ne, |sobutylan1ne n-octyl amne, aniline, 2,6- xnyIanlne

2,4,6- 15t Bh@EEB%QHhhhH@ QaQh%hﬂ%@lﬂ%ro%%'i&%%e”%' gmsne, benzyl am ne,

trlfluoronethy am ne, penfa uér oet hyl'am ne, “perfl uoropropylanlne

DTl o O DY FRILRGanREL hEuahane 5¥5?M%a9§615%0r ohexyl am ne,

per fl uoroo am ne, per uorod am ne erfluoropentadecylanlne
perfl oroelgo§¥han1n Iuogoanll £l uoroan fl uor,oanili ne,

- |fluéroan| eg%gl PPrudPeantT ﬁglf}ugrg tbﬁ%l&@ﬁé&ﬁlv #e
LS egan ey pemalbuor ool e 2 Lueramst v e, -
3,5-di(trifluoromethyl)aniline, 2,4,6-
tri(trifluoromethyl)aniline, and (halogenated alkyl)aniline
in which “fluoro” of these compounds is replaced by

10 “chloro”, “bromo” or “iodo”.

The compound (c) is preferably water, hydrogen sulfide,
methylamine, ethylamine, n-propylamine, isopropylamine, n-
butylamine, sec-butylamine, tert-butylamine, isobutylamine,
n-octylamine, aniline, 2,6-xylylamine, 2,4, 6-

15 trimethylaniline, naphthylamine, anthracenylamine,
benzylamine, trifluoromethylamine, pentafluoroethylamine,
perfluoropropylamine, perfluorobutylamine,
perfluoropentylamine, perfluorohexylamine,
perfluorcoctylamine, perfluorododecylamine,

20 perfluoropentadecylamine, perfluoroeicosylamine, 2-
fluorcaniline, 3-fluorocaniline, 4-fluorcaniline, 2, 6-
difluorcaniline, 3,5-difluorcaniline, 2,4, 6-
trifluorcaniline, 3,4,5-trifluorcaniline,
pentafluorocaniline, 2-(trifluoromethyl)aniline, 3-

25 (trifluoromethyl)aniline, 4-(trifluoromethyl)aniline, 2,6-



WO 2012/ 063972PCT/ JP2011/ 076594 70 bis(trifluoronethyl)aniline, 3,5-
bi s(trifluoronethyl)aniline or 2,4,6- tris(trifluoronethyl)aniline,
parti cul awbypovmeserabl y water, trifluoronethyl am ne, perCruszabotegdam ne,
S5perfl uorooctyl am ne, perfluoropentadecyl am ne, 2- fluoroaniline,
3-fluoroaniline, 4-fluoroaniline, 2,6- didluoroaniline,
3,5-difluoroaniline, 2,4,6- trifluoroaniline, 3,4,5-trifluoroaniline,
pent af l uoroaniline, 2-(trifluoronethyl)aniline, 3-
10(trifluoronethyl)aniline, 4-(trifluoronethyl)aniline, 2,6-
bis(triflugﬁgmegmyhha@bhgﬂgyl$aﬁi1@h§(tBLBLuoronethyI)aniIine or 2,4, 6-
tris(trifluoronethyl)aniline, and nost preferably water or
pentafluorgggkggmgiug§gmggﬁkg§agglggg bechudeginorgani c oxi de particles and
organi ¢ pol yner particles. Anmong them porous particles having a uniform
particle diac : Y a e[ ,aF refeerr i ng
F?EER‘Ehi‘@gogéﬁgtﬁgmﬂhhﬁé( ??QFE'cﬁla 1?7vpr%f‘3e.ra ‘iazf Est%%g&q

the particle dianmeter distri on o d romthe ewpol nt

ticle 20di ' LR .addi ti I , th
ol ume: bas o §oanerP EAdt aRthe s "as FANEsREBPVERANAL | PC B aloter of (o)

is preferably 2. 5 or less, .nmore preferably 2.Q or.less and still nore
br el epabl yBTL 5T 3PEPREE T TR PP hoPBaAT BobaPHR CARy CHABEBA" a2 t e i nor gani ¢
oxi de fluoroaniline, 3-fluorocaniline, 4-fluorocaniline, 2,6-

difluoroaniline, 3,5-difluorocaniline, 2,4, 6-

trifluorcaniline, 3,4,5-trifluorcaniline,

pentafluorcaniline, 2-(trifluoromethyl)aniline, 3-

10 (trifluoromethyl)aniline, 4-(trifluoromethyl)aniline, 2,6-
bis(trifluoromethyl)aniline, 3,5-
bis(trifluoromethyl)aniline or 2,4, 6-
tris(trifluoromethyl)aniline, and most preferably water or
pentafluorcaniline.

15 Examples of (d) include inorganic oxide particles and
organic polymer particles. Among them, porous particles
having a uniform particle diameter and used commonly as a
carrier are preferred. Regarding the particle diameter
distribution of (d), from the viewpoint of the particle

20 diameter distribution of the produced addition polymer, the

volume-based geometric standard deviation of the particle
diameter of (d) is preferably 2.5 or less, more preferably
2.0 or less, and still more preferably 1.7 or less.

Any inorganic oxide may be used as the inorganic oxide

25 particles (d) and a plurality of inorganic substances may



25particles (d) and a plurality of inorganic substances may WO

2012/ 063972PCT/ JP2011/ 076594 71 be used in conbination. Exanples of the

i nor gani cwoxnteseiel ude Si 02, Al 203, MO, Zr02, Ti 02, BRO3JIPLAMN762MO, BaO
and Th02, as well as a m xture thereof, Si02-MO0, Si02- Al 203, Si02-TiO02,
Si 02- V205, Si 02-Cr203 and Si 02-Ti 02- My0.75These i norgani c oxi des are
preferably Si02 and/or Al 203, and particularly preferably Si02 (i.e.,
silica). The inorganic oxide nmay contain a small anmount of carbonates,

sul fates, nitrates and oxi des conponents, such as Na2CO3, K2CO3, CaCGCs,

MyCGB8, Na2pMusBb2inaSEOénBinBasoh. KRBmpl@MyOROEhe, iNJERiZE Made K20 and

Li 20. The inorganic oxide is preferably dried to substantially renove

moi sture, apdibhe drplNgamBbhodmy®, Preber abliy,a Bpbhodcab, dzybndBhy
heating. The drying tenperature Of the 1norganic oxide whose noisture

cannot be i L ot LS mb Oqtig. 1 Caspr.ef erab
éﬁ§’%H6&,ya§ QE&&F?@ 5 mE%Hﬁ%EYtEQQQb%Q sH@B ! gosl@é y

from 100 to 1,000C and sti nore preferably from 20( 800C. "There is no
P S 7 ke L1 SELE0 Bt ety gl "BupR0EcL e B St LRy syfbeter 2Ly
Crampes OfmblE TRSIALRSL SR8 e Laaaans D, st g et ude
0 (5 9. Gt RSETe R 2k ehaRl " gBlerl | o Tl ] ngpheatin or @
pressure. inorganic oxide may contain a small amount of carbonates,
sulfates, nitrates and oxides components, such as Na,CO;3,
K,C0O;, CaCO3, MgCO3, NapSO4, Al, (SOs)3, BaSO4, KNOj,

10 Mg (NO3 )2, Al(NO3)s3, Na,0O, KO and Li,O.

The inorganic oxide is preferably dried to
substantially remove moisture, and the drying method is
preferably a method of drying by heating. The drying
temperature of the inorganic oxide whose moisture cannot be

15 visually confirmed is usually from 100 to 1,500°C,
preferably from 100 to 1,000°C, and still more preferably
from 200 to 800°C. There is no particular limitation on
the drying time, and the drying time is preferably from 10
minutes to 50 hours, and more preferably from 1 hour to 30

20 hours. Examples of the method of drying the inorganic
oxide by heating include a method in which an inorganic
oxide is dried by circulating a dried inert gas (e.g.,
nitrogen, argon, etc.) at a given flow rate during heating,

or a method in which an inorganic oxide is dried by heating

25 under reduced pressure.



72 Usual Iy, hydroxyl groups are fornmed and exist on a surface of an

i norgani ¢ oxide. A nodified inorganic oxide produced by substituting active
hydr ogen wb 281wdfeaere hydr oxyl groups with vari ous substi PaenpPmivaysdbe used
as 5the inorganic oxide. Exanples of the nodified inorganic oxide include

i norgani ¢ oxi des subjected to a contact t2eatnment with trial kyl chl orosil ane
such as trinethylchlorosilane or tert-butyl di nethyl chl orosil ane;
triarylchlorosilane such as triphenyl chl orosil ane; 10di al kyl di chl orosi | ane
such as di et hyl di chl orosi | ane; diaryldichlorosilane such as

di phenyl di chl or gsubang;, akkybikkichirenps haee roumddas neeiilsitr ioghlzor osi | ane;
aryltrichlorosilane such as phenyltrichlorosilane; trialkyl al koxysil ane

such as triRERreMBENanyShbaganitSbiiary! ahkaxusirlide 194ea@S c oxide
tri phenyl met hoxysi | ane; di al Kyl di al koxysi | ane such as

di met hyl di i Lane: . di 8 x
i phenyl di BEPRosya) Pane o el tr gl korarl e sdsh o surface
Yt iRt haxysi | ane;

heny! Si Pane?” a T v
201 ot r 2l KLYy erTRhe CEORREA N EE Patabhs, sABRLALEents, RASTRE Wl a8 o

L4135, BICKIREONLAL wiaeancr Lebiaeh o ol saes Aleonglosua o

but yl ethy! Tegneshunar BubyLostyl JRanssLuRhand kil 28tiLum such as
treatment with trialkylchlorosilane such as
trimethylchlorosilane or tert-butyldimethylchlorosilane;
triarylchlorosilane such as triphenylchlorosilane;

10 dialkyldichlorosilane such as dimethyldichlorosilane;
diaryldichlorosilane such as diphenyldichlorosilane;
alkyltrichlorosilane such as methyltrichlorosilane;
aryltrichlorosilane such as phenyltrichlorosilane;
trialkylalkoxysilane such as trimethylmethoxysilane;

15 triarylalkoxysilane such as triphenylmethoxysilane;
dialkyldialkoxysilane such as dimethyldimethoxysilane;
diaryldialkoxysilane such as diphenyldimethoxysilane;
alkyltrialkoxysilane such as methyltrimethoxysilane;
aryltrialkoxysilane such as phenyltrimethoxysilane;

20 tetraalkoxysilane such as tetramethoxysilane;
alkyldisilazane such as 1,1,1,3,3,3-hexamethyldisilazane;
tetrachlorosilane; alcohol such as methanol or ethanol;
phenol; dialkyl magnesium such as dibutyl magnesium,

butylethyl magnesium or butyloctyl magnesium; and alkyl

25 lithium such as butyl lithium.



WO 2012/ 063972PCT/ JP2011/ 076594 73 Furt her exanpl es include inorganic
oxi des produced by subjecting inorganic oxides which brought into contact
with triavlybizalésamenumto a contact treatnment with dial legirarmeomsash as
di et hyl am ne or di phenyl am ne; al cohol such as 5nethanol or ethanol; and
phenol . The strength of the inorgamgc oxide per se may be sonetines
i ncreased by hydrogen bondi ng of hydroxyl groups to each other. In that
case, if all active hydrogen of surface hydroxyl groups are substituted
wi th various 10substituents, a decrease in particle strength may soneti nes
occur. Theref or gurithelrS eR@hplesessiiude Hedgaed dt @xSHes! idriddictld retive
hydr ogen of surface hydroxyl groups of the inorganic oxide, and the
SUbSt'FUt'Qﬂbgékhgn%fih@%g%ﬂ&%@%%i&%@rQ%thng%%%h%aﬁnﬁ% WA -y
determ ned. 15There”is no particular Iimtation on a nethod of changing the
substituti . L - ucface Loxy I I t hod
i ncl ude a gg%hgﬁygfggﬁgﬁgﬁﬁgE%hg g%%&ﬁ?{o r%ﬁg%%gﬁpEﬁﬁgpfgéggaﬁ%ggﬁgﬁ t he
gont act ”SQEHEQ%- dIQ?hgz%'aﬁuR% B3 Ll BULAL 1 hThEat 19 9 1t he Average
Oparticl e diraneter o € i norganic oxidé particlés, and thée average
particle dianeter .is usually.from.1 to 5,000 'am preferably from5 to
1,000gpn1 AGF aB éf@FaSE@ap¥& fﬁdtgkgﬁﬁlpn1 and still nore preferably from
10 to 100 Iam The pore vo%ug& iﬁ preferably 0.1 nug or nore, %pd nor e
25pref erably froRF0SSTERIL | GRETRBOSFRBAE O*3 G REE SFedY De

sometimes increased by hydrogen bonding of hydroxyl groups

to each other. 1In that case, if all active hydrogen of
surface hydroxyl groups are substituted with wvarious

10 substituents, a decrease in particle strength may sometimes
occur. Therefore, it is not necessarily required to
substitute all active hydrogen of surface hydroxyl groups
of the inorganic oxide, and the substitution ratio of the
surface hydroxyl groups may be appropriately determined.

15 There is no particular limitation on a method of changing
the substitution ratio of the surface hydroxyl groups.
Examples of the method include a method of changing the
amount of the compound to be used in the contact treatment.

There is no particular limitation on the average

20 particle diameter of the inorganic oxide particles, and the
average particle diameter is usually from 1 to 5,000 pm,
preferably from 5 to 1,000 um, more preferably from 10 to

500 pm, and still more preferably from 10 to 100 um. The

pore volume is preferably 0.1 ml/g or more, and more

25 preferably from 0.3 to 10 ml/g. The specific surface area



WO 2012/ 063972PCT/ JP2011/ 076594 74 is preferably from 10 to 1,000 n2/g, and
nore preferably from 100 to 500 n®/g. Any organic polynmer nmay be used
as the orgeanor/gesd7gner particles (d), and al so a m xtur @CoflP21ph1esed ity of
ki nds 5of organic polyners may be used. The organic polyner is preferably a
pol ymer which has a functional group corit4aining active hydrogen, or a

non- proton-donating Lewi s basic functional group. There is no particul ar
limtation on the functional 10group containing active hydrogen as |ong as
the functional group has active hydrogen. Exanples of the functional group

include a pei preY¥e2EbNY GHOHP10at3eCO0AAI ¥’ JF, Nandr AbRe Pref@ra®1gr oup, an
am de group, a hydrazide group, an am dino group, a hydroxy group, a

hydr oper ox¥rgmoupo 8o015e8r kexyl. group, a fornyl group, a carbamoyl group, a
sul fonic acid group, a sulfinic acid group, a sulfenic acid group, a thiol

group, a thiofop 'oQ QHRc goﬁ 6@l wh QEQUBse@” %nk%ézglé%nQ%pggﬁgﬁf?ional

pi peridyl group, dazol roup a d a carbazol yl group

group is pBSE‘EEE?E¥ dgng%hﬁaéisgmanﬁl%ﬁ% o %eg%‘}%ﬁ!tg;mo’%‘) kqgn‘&‘ép’ an

imno grou p, an 1 mde
group. a carbox sulfonl acid gro thIO| [ oup,

ot Ps P P 8K PEoBB e 0 %Hsesrouﬁge or B Pe R, 13010 an

am de a1 oup. 0 2.1 Y" 9807502 Rn [ROREILOURRIBY, 0 bRy tuted with

containing active hydrogen, or a non-proton—donatlng Lewis
basic functional group.
There is no particular limitation on the functional

10 group containing active hydrogen as long as the functional
group has active hydrogen. Examples of the functional
group include a primary amino group, a secondary amino
group, an imino group, an amide group, a hydrazide group,
an amidino group, a hydroxy group, a hydroperoxy group, a

15 carboxyl group, a formyl group, a carbamoyl group, a
sulfonic acid group, a sulfinic acid group, a sulfenic acid
group, a thiol group, a thioformyl group, a pyrrolyl group,
an imidazolyl group, a piperidyl group, an indazolyl group
and a carbazolyl group. The functional group is preferably

20 a primary amino group, a secondary amino group, an imino
group, an amide group, an imide group, a hydroxy group, a
formyl group, a carboxyl group, a sulfonic acid group or a
thiol group, and particularly preferably a primary amino
group, a secondary amino group, an amide group or a hydroxy

25 group. These groups may be substituted with a halogen atom



WO 2012/ 063972PCT/ JP2011/ 076594 75 or a hydrocar byl

carbon at ons. There is no particular limtation on the
non- pr ot onoanetdesyy2Lewi s basi ¢ functi onal group as | ongPa3/JP2011/876894

functi onal

hydrogen atom Exanples of the functional5group include a pyridyl

group which has a Lewi s base npoi ety containing 5no active

group having 1 to 20

group,

an

N-substituted i m dazolyl group, an N-substituted indazolyl group, a nitrile

group, an

azi de group, an N-substituted imno group, an N, N-substitute

am no group, an N, N-substituted am nooxy group, an N, N, N 1Osubstitute
GEOEDhFaerb&@§Q gireup, havinlr @ @00, c&ridn’ @@emsdr oup, a furyl

hydr azi no

group, a carbony

al kyl oxycar bonylrhgi-@ups 88 PMabr3ebibirt utigd +GRERATRY tGl0Wdn
group, a substituted sulfinyl group, a substituted sulfonyl 15group and a

group, a thiocarbonyl group, an al koxy group, an

subst i tut edosul £ Bl ¢cackdratoups,Fe bast hanaly AouBros it sferably

het er ocycl

IC grou nore preferably an”aromatic het'erocyclic group

cont ai ni “gfﬁﬂc%)éﬁg‘ﬂpgr&g%ﬁpgﬁi% a1 L1 gg%ﬁs%%@e: gmfiiteg% iﬁ:&%‘tﬁlggﬁng

functi onal

groupi's preferably "a pyr

N-substituted_im.dazolyl qroup or an_N-substituyt i ndazol.yl _group,. an
oot Bt ef oPSbPG T By PrHFP a6 R0 oRrno B 2P A E s Oy e LA Sr PR e d e
hal ogen atom or .a hydrocarbyl group having 1. to 20 carhon atons.

Ther o 1's nOBAPEECa BY SN SEFUR: oAnt Ho OBt atae. SBLABZRUdd: BR8P gr oup
havi ng active hydrogen or the non- WO 2012/ 063972PCT/ JP2011/ 076594

10

15

20

25

an N-substituted indazolyl group, a nitrile group, an azide
group, an N-substituted imino group, an N,N-substituted
amino group, an N,N-substituted aminooxy group, an N,N,N-
substituted hydrazino group, a nitroso group, a nitro group,
a nitrooxy group, a furyl group, a carbonyl group, a
thiocarbonyl group, an alkoxy group, an alkyloxycarbonyl
group, an N,N-substituted carbamoyl group, a thiocalkoxy
group, a substituted sulfinyl group, a substituted sulfonyl
group and a substituted sulfonic acid group. The
functional group is preferably a heterocyclic group, and
more preferably an aromatic heterocyclic group containing
an oxygen atom and/or a nitrogen atom in its ring. The
functional group is particularly preferably a pyridyl group,
an N-substituted imidazolyl group or an N-substituted
indazolyl group, and most preferably a pyridyl group.

These groups may be substituted with a halogen atom or a
hydrocarbyl group having 1 to 20 carbon atoms.

There is no particular limitation on the content of

the functional group having active hydrogen or the non-

d
d

Adupal koxy

d
a



76 proton-donating Lewis basic functional group in the organic polyner. The
content is preferably fromO0.01 to 50 nmol /g, and nore preferably fromO.1
to 20 nmowOge12nepriessed by the nol ar nunber of the funcPComRRIYPTEAPS per
gram of the 5organic pol yner. Exanpl es of a nmethod for producing the
organi ¢ pol yner, which has a functional P oup having active hydrogen or a
non- pr ot on-donating Lewi s basic functional group, include a nethod of
honopol yneri zi ng a nmononmer which has a functional 10group having active
hydrogen or a non-proton-donating Lewi s basic functional group, and one or

nore pol ynprbzah-aoHasahy abGd sObaERE, fohct iBRkhN0dreluptapoltheedrgaid 4 he
said nononer with the other nononer having a pol ynerizabl e unsat urat ed

group. It Eél?ﬁ@&@rr?ﬁetEQBQQﬁkYQEVb%%fE§%%Q?tE%bthﬁ@lat%r@%SthhV@g
pol ymeri zabl e” nononer having two or nore pol ynerizabl e unsat urated groups

at this tilRy more p§é§g9£8§¥0%rbﬂeopg' gebbzﬁp§?/305%&5&%%§%d?%§ﬁQﬂenC|Ude

al kenyl groups such™as vinyl group and an a roup, and a yl groups

such as_anag BYne.AL0un, (20RXAGRLES B0 ANE RAGTRL, Wigh dhag g funct T onal

group having active drogen "and one or mer I°zabl € “unsat ur at ed
groups, include.a vinyl group-containing primary amne, a vinyl
groupgcontSFHFHQCSB8E&8§?y anine, a vinyl group-containing am de conmpound

and a vinyl group- 25containi ng, hydroxy conpouynd. anpl es .of the nononer
WO 2012/ 06397 2BEFBPS612F 07656 h?é ?HEI868g§9699eﬁﬁéanﬁéﬁﬂﬁeP° ymer,

N- (2- propenyl )am ne, N-_(1- ethenyl)-N nethyl am ne,
N-(2-propeH§}?thﬁ§tﬁyﬁ&ﬁ?ﬁé?nil SFRERy NaMLAE, astavEpBNFIraficde O @
N—nethyl-(1-ethen¥l)anide,_N—nethyl-(2-propeny|)anide, vi nyl al cohol,

2- propen- 1ngp-proton-donating Lewls basic functional group, include a

method of homopolymerizing a monomer which has a functional

10 group having active hydrogen or a non-proton-donating Lewis
basic functional group, and one or more polymerizable
unsaturated groups, or a method of copolymerizing the said
monomer with the other monomer having a polymerizable
unsaturated group. It is preferred to copolymerize

15 together with a crosslinking polymerizable monomer having
two or more polymerizable unsaturated groups at this time.

Examples of the polymerizable unsaturated group
include alkenyl groups such as a vinyl group and an allyl
group; and alkynyl groups such as an ethyne group.

20 Examples of the monomer, which has a functional group
having active hydrogen and one or more polymerizable
unsaturated groups, include a vinyl group-containing
primary amine, a vinyl group-containing secondary amine, a
vinyl group-containing amide compound and a vinyl group-

25 containing hydroxy compound. Examples of the monomer



5and 3-buten-1-ol. Exanples of the nononer, which has a functional group
having a Lew s base noiety containing no active hydrogen atom and one or
nor e pol ywenrhralsb®2unsat ur at ed groups, include vinyl pyripdirae201voTegdd N-
substituted)i m dazol e and vinyl (N-substituted)indazol e. 10Exanpl es of the
ot her nmononer having a pol yneri zabl e unsaturated group include ethyl ene,
a-olefin, an aromatic vinyl conpound and a cyclic ol efin conpound. Exanpl es
of the nmonomer include ethyl ene, propylene, 1-butene, 1-hexene,

4- et hyl - 1- pent ene, styrene, norbornene and 15di cycl opent adi ene. Et hyl ene

or styreneihgipgef grredethwayQl afi®he , KNRAS-girobplese ) BRSS! N-|ay- be used.
Exanpl es of the crosslinking polynerizable nononer having two or nore

p0|yﬁeri?anﬁeHQi?FNLﬁéﬁﬁygéﬂgﬁé,iNCRQd?r@bEBQXbb@“ﬁ%&%y@%ﬂd&ﬂ#?|ﬂ—ke-
20There is no particular Timtation on the avérage particle dianeter of the

organi c po kel es. age._ L,Gl_edi .S, susual
R e e g oy D e 1 i e B L AT e
from10 to,5 e i .t..cu Lim i.Qn a@n or,e 25vol une,
bna the. poNemds s PSbeobRald) B HES  vihyl E1EBHOA), BB RNe

2012/ Q63972PCTLJP2011/ 076594 78 and nor eferably 0.3.t0.10 nl/g. There
i's nogpartﬁegrgFngﬁpf fPon o X?nggﬁeSEf? es@?P&Férargg}cgn%aﬁhggspecific
sur face argg i s.preferabl Bron110 to 1“00g n2/ g, .and nore preferably from
50 to 500 HEPGTi8HA s@rBPéa RYLRE nefFYpSr ?éﬁeg°&ﬁéYpF8PéP&Hﬁ¢9dPPed to
substantiall¥arennve nmoi sture, and nore preferab%é dried bé heating. The

dryi ng tenpEFaVar BYSECERE 8E§EnRRpEPFner MRESe PREYEEEEE2E4fnot be visual |y

confirmed is usually from30 to 400C, preferably from50 to 200C, and nore
unsaturated groups, include vinylpyridine, vinyl (N-

substituted)imidazole and vinyl (N-substituted)indazole.

10 Examples of the other monomer having a polymerizable
unsaturated group include ethylene, a-olefin, an aromatic
vinyl compound and a cyclic olefin compound. Examples of
the monomer include ethylene, propylene, l-butene, l-hexene,
4-methyl-l-pentene, styrene, norbornene and

15 dicyclopentadiene. Ethylene or styrene is preferred. Two
or more kinds of these monomers may be used. Examples of
the crosslinking polymerizable monomer having two or more
polymerizable unsaturated groups include divinylbenzene and
the like.

20 There is no particular limitation on the average
particle diameter of the organic polymer particles, and the
average particle diameter is usually from 1 to 5,000 um,
preferably from 5 to 1,000 pm, and more preferably from 10
to 500 um. There is no particular limitation on the pore

25 volume, and the pore volume is preferably 0.1 ml/g or more,



10preferably from 70 to 150C. There is no particular limtation on the
heating time, and the heating tinme is preferably from 10 mnutes to 50
hours, amslororxepa7ef erably from 1 hour to 30 hours. Exampiragzmi/oteéset net hod
of drying the organic polyner particles by heating include a nethod 15in
whi ch organic polynmer particles are driemBby circulating a dried inert gas
(e.g., nitrogen, argon, etc.) at a given flowrate while heating, or a

met hod in which organic polymer particles are dried by heating under
reduced pressure. 20There is no particular limtation on the order of

bringing (ahd fbkre pepfardb(q) odesesbi hedmabhgve TheeeCant aet pairth ceagh ot her
so as to obtain nodified particle (I) of the present invention, and

exanpl es of jfhReaeidRr ohnehddgpkberfiel LawraaeOLHBES: ada<tReaRpRld&id N which
a contact product of (a) and ?b) is 79 brought into contact with (c) to

obtain a Peﬁk?g)e;epéggacasapggrk@?aegﬂg{?'ggeg ﬁgmt:@Ctl,@'b@th/gi,sa?%’i‘h%%& i nto

contact wt > an o n contact product ~of (b) is

5brought i t eWighofd) t b ai,n a contact product and the obtained
cont act prg%gggggég rSﬁ%ﬁtS?n%S ggﬁtéc 8\ivith (c); <3> an order in which a

cont agt. product 0 ()80 LChoh SmBLORINL s LILS GO0 BEL AR (PhtQeoPt ain 2

to substantially remove moisture, and more preferably dried
by heating. The drying temperature of the organic polymer
whose moisture cannot be visually confirmed is usually from
30 to 400°C, preferably from 50 to 200°C, and more

10 preferably from 70 to 150°C. There is no particular
limitation on the heating time, and the heating time 1is
preferably from 10 minutes to 50 hours, and more preferably
from 1 hour to 30 hours. Examples of the method of drying
the organic polymer particles by heating include a method

15 in which organic polymer particles are dried by circulating
a dried inert gas (e.g., nitrogen, argon, etc.) at a given
flow rate while heating, or a method in which organic
polymer particles are dried by heating under reduced
pressure.

20 There is no particular limitation on the order of
bringing (a), (b), (c) and (d) described above into contact
with each other so as to obtain modified particle (I) of
the present invention, and examples of the order include

the following orders:

25 <1> an order in which a contact product of (a) and (b) is



10and the obtained contact product is brought into contact with (d); <4>
order in which a contact product of (a) and (c) is brought into contact
with (d) wo 20t@msI72a contact product and the obtai ned cenrdeippwmduct is
brought into contact 15with (b); <5> an order in which a contact product
(a) and (d) is brought into contact withmgb) to obtain a contact product
and the obtai ned contact product is brought into contact with (c); 20<6>
order in which a contact product of (a) and (d) is brought into contact
with (c) to obtain a contact product and the obtai ned contact product is
brought inpecaghtaghty EBntBrt with (€7>tahoBh@8h iah cWtlkta prHuret
product of (b) and (c) is 25brought into contact with (a) to obtain a
contact prgductne88naAdnthe 8Rtakred eaRACY PGt I nMOUYML ddtt O
contact with (d); <8> an order in ich a contact product of (b) and (c)

an

of

an

is

br ought i”kgtBOQB§Ct with (d) to obtain a contact product 5and the obtained
uct 18’

contact pro

I'S brought into contact with (a); <9> an order in which a

1 1 1 f b d (d),i b ht int 1 1 ith 1 bt
o e P s hn Rk IBovh hn e SRREEE b RhauERr bR el bl by denihat |

5 brought into contact with (d) to obtain a contact product
and the obtained contact product is brought into contact
with (c);
<3> an order in which a contact product of (a) and (c) is
brought into contact with (b) to obtain a contact product

10 and the obtained contact product is brought into contact
with (d):
<4> an order in which a contact product of (a) and (c¢) is
brought into contact with (d) to obtain a contact product
and the obtained contact product is brought into contact

15 with (b);
<5> an order in which a contact product of (a) and (d) is
brought into contact with (b) to obtain a contact product
and the obtained contact product is brought into contact
with (c);

20 <6> an order in which a contact product of (a) and (d) is
brought into contact with (c) to obtain a contact product
and the obtained contact product is brought into contact
with (b):;
<7> an order in which a contact product of (b) and (c) is

25 brought into contact with (a) to obtain a contact product



10with (c);
br ought
cont act pwoadortoedw2br ought into contact wt
a contact product of (c) and (d) is brought
a contact product and the obtained cont &g
with (b); and <12> an order in which a cont
20br ought
obt ai ned contact product is brought
contact ordeH khepbstanabby cohtact2proddet
above. The contact order is 25particularly
2012/ 06397gREH/ 182011/ 076594 81 Such

preferably carried out under an inert gas atnosphere.
B PaREEoBER Y el &
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(a) s

Ive
pro

with

<9> an order in which a contact product of

(a) to

brought into contact with

and the obtained contact product

<10> an order in which a contact product of (b) and (d)
into contact with (c) to obtain a contact product and the obtained

is

h (a); 15<llrcagrzmderessyn whi ch

into contact with (a) to obtain
product is brought into contact

act product of (c) and (d) is

into contact with (b) to obtain a contact product and the
into contact with (a).

The

12> brobbhtoint2 2 oies@t bed
preferably <2> or <5>. WO

a contact treatnent is

The treat ment

o 200C.
erably
L aTBY 2De.earied Ul dusi ng a

rou ht into contact Wwth each

H%hbk%ub%%rln%% %%%ta%g)’ (c),

(b) and (d) is

obtain a contact product

is brought into contact

10 with (c);
<10> an order in which a contact product of (b) and (d) is
brought into contact with (c) to cobtain a contact product
and the obtained contact product is brought into contact
with (a);

15 <11> an order in which a contact product of (c) and (d) is
brought into contact with (a) to obtain a contact product
and the obtained contact product is brought into contact
with (b); and
<12> an order in which a contact product of (c) and (d) is

20 brought into contact with (b) to obtain a contact product
and the obtained contact product is brought into contact
with (a).

The contact order is preferably <1>, <2>, <3>, <5>,
<11> or <12> described above. The contact order is

25 particularly preferably <2> or <5>.



10descri bed above and contact products thereof is used as the sol vent.
However, as descri bed above, when the respective conpounds are brought into
cont act wWoheAsbky7ot her in a stepw se manner, a sol vent pcapailieomsa eact i ng
with a certain conpound in a certain stage can be used in anot her 15stage
if the solvent does not react with each gpnpound in another stage. That is,
the solvent to be used in each step is the sane or different. Exanples of

t he sol vent include nonpol ar solvents such as an aliphatic hydrocar byl
solvent and an aromati c hydrocarbyl solvent; and polar 20sol vents such as a

hal i de sol vent, saghethebnbagedtgebvaBht aR preFRelatlgsed rsaletedtut a
phenol - based sol vent, a carbonyl - based sol vent, a phosphoric acid

deriVatiVeun@eBiEhiEﬁéQ%S%QSSQk%%BbheéeUit&%ecQQB%%%@ntaQeﬂﬂé&%tQﬁ%ﬁd
solvent and a sul fur conpound. Exanples thereof include 25aliphatic

hyd byl. I t :

2012/ 06acy SR SRI6 Y1 F 858553 08> RenaRel 1 BBt s Berenpy, Trom -0 o
2,2,4-tri d | oh ; i c_hyd ' b I h
25 benzencZOPet Lonthantr ROFEREE TN dce sOF OBnES SECR BoRUMERFof Brebhanc,
difl h , chl f 2-di ch th , .1, 2- 5dib h :

11, 2311 ohPBrS: 1 5900 PEPREFRRLYatRao 0 BPEARor5eiA) BREZScht Sheterzene,
br onobenzene and odi chl of obenzene;. ether-hased solvents such_as di net hyl

ether, di eFR§RCBEREr Madi PSoFRGBYFIePHEr USdPSn GOV eatnePT these

met hyl -tert-butyl -ether, anisole, 1, 4-dioxane, 1, 2- )
compounds may be directly brought into contact with each

other without using a solvent.
A solvent which is inert to (a), (b), (c), (d)

10 described above and contact products thereof is used as the
solvent. However, as described above, when the respective
compounds are brought into contact with each other in a
stepwise manner, a solvent capable of reacting with a
certain compound in a certain stage can be used in another

15 stage if the solvent does not react with each compound in
another stage. That is, the solvent to be used in each
step is the same or different. Examples of the solvent
include nonpolar solvents such as an aliphatic hydrocarbyl
solvent and an aromatic hydrocarbyl solvent; and polar

20 solvents such as a halide solvent, an ether-based solvent,
an alcohol-based solvent, a phenol-based solvent, a
carbonyl-based solvent, a phosphoric acid derivative, a
nitrile-based solvent, a nitro compound, an amine-based
solvent and a sulfur compound. Examples thereof include

25 aliphatic hydrocarbyl solvents such as butane, pentane,



10di met hoxyet hane, bi s(2-nethoxyethyl)ether, tetrahydrofuran and

t et rahydr opyran; al cohol -based sol vents such as net hanol, ethanol,

1- propanoWQ 28twe97anol , 1- butanol, 2- butanol, 2-nethyl PCTOPTRENE4

3- et hyl - 1- but anol , cycl ohexanol, benzyl al cohol, ethylene glycol,

propyl ene 15gl ycol, 2-nethoxyethanol, 2-8&2 hoxyethanol, diethylene glycol,
triethylene glycol and glycerin; phenol -based sol vents such as phenol and
p-cresol ; carbonyl -based sol vents such as acetone, ethyl nethyl ketone,
cycl ohexanone, acetic anhydride, ethyl acetate, butyl 20acetate, ethylene

carbonat e, hekap¥|, eRepeanBonateant, N2, di gethih@hRaPedeane and
N, N- di net hyl acet am de and N-net hyl-2- pyrrolidone; phosphoric acid

derivativeg,sicReaanBexamehiykrhasRRethchdai &oleatisdeaird Al ikifPhe,
phosphate; hitrile-based solvents such as acetonitrile, propionitrile,

I
SSTS eGSR IR o SEnSORanue, B biEma o coope

2012/ 06397 ni tronmet hane and ni trobenzene; am ne-based

solvents Suoh\a8-BXLLALRS, BLABCLObuG, aad mphatage and sy bur comounds

oxi én a contact product (f)

roduced by.bringing the 5c ounds.(a), (b nd ( into,contact with each
P harSrs phobsniCeRilahEs  dadr 2ot hcetosts repas s Lat uchkRefaas. il
contact product g@) i s _produced in the respective t hods of <1>, <3> and
<7> descr | bEHAEDYEroR Y BRy Folprobenzehe, bromobenzene and o-

dichlorobenzene; ether-based solvents such as dimethyl
ether, diethyl ether, diisopropyl ether, di-n-butyl ether,
methyl-tert-butyl-ether, anisole, 1,4-dioxane, 1,2-

10 dimethoxyethane, bis(2-methoxyethyl)ether, tetrahydrofuran
and tetrahydropyran; alcohol-based solvents such as
methanol, ethanol, l-propanocl, 2-propanol, l-butanol, 2-
butanol, 2-methyl-l-propanol, 3—methyl—1—butanol,
cyclohexanol, benzyl alcohol, ethylene glycol, propylene

15 glycol, 2-methoxyethanol, 2-ethoxyethanol, diethylene
glycol, triethylene glycol and glycerin; phenol-based
solvents such as phenol and p-cresol; carbonyl-based
solvents such as acetone, ethyl methyl ketone,
cyclohexanone, acetic anhydride, ethyl acetate, butyl

20 acetate, ethylene carbonate, propylene carbonate, N,N-
dimethylformamide, N,N-dimethylacetamide and N-methyl-2-
pyrrolidone; phosphoric acid derivatives such as
hexamethylphosphoric acid triamide and triethyl phosphate;
nitrile-based solvents such as acetonitrile, propionitrile,

25 succinonitrile and benzonitrile; nitro compounds such as



Is preferably the above aliphatic hydrocarbyl solvent, 10aromatic

hydr ocar byl sol vent or ether-based solvent. Wen the contact product (f) is
brought iwbaopaeseEet with the particles (d), a solvent @S€IYPRE1/pPTeESerably a
pol ar solvent. The ETN value (C Reichardt, "Solvents and Sol vents Effects
in Organic Chem stry", 2nd ed., VCH Verlgg 15(1988)) or the like is known
as an indicator which represents the polarity of the solvent, and a sol vent
satisfying the range of the follow ng inequality expression: 0.8ETNO.1 is
particularly preferred. Exanples of the polar solvent include

di chl or orrem@@@mezﬁah@hbaaoelilft&@%a&ehaanaﬁﬁh@r-%fa%re@ sb12=aitehlsticoetdane,

1, 2- di bronpethane, 1,1,2-trichloro-1,2,2-trifl uoroethane,
tetrachl or g&ﬁﬁhﬁ@e FEQ&QQ%@ZQBQ mQ&%HBQ%B%en%nd@@bﬁ@d%“@&ﬁﬁﬁﬂ%ﬁs
di et hyl di et et her, diisopropyl et her, -n-butyl ether,

E?L?%'héf%%%&&%ﬁyl?%?% yﬁ“&é@%&féﬁ%6§§9§B%???%f&%x?o?%ESZ“SZVEt“a”e’
tetrahydrofuran Egt%agégEQE @?bdggkh%ﬁglPfghﬁ%gglPylﬁFﬁ%@ﬁgﬁf%?ﬁhtano|,

2- propanol , 1- bu ano propanol,

cycl obexanal, bengul 2} cong). gHL§Ne 8byE8he JREORLEIS LY Wher 15
brought into contact with the particles (d), namely, when
the contact product (f) is produced in the respective
methods of <1>, <3> and <7> described above, a solvent (sl)
is preferably the above aliphatic hydrocarbyl solvent,

10 aromatic hydrocarbyl solvent or ether-based solvent.

When the contact product (f) is brought into contact
with the particles (d), a solvent (s2) is preferably a
polar solvent. The E:" value (C. Reichardt, “Solvents and
Solvents Effects in Organic Chemistry”, 2nd ed., VCH Verlag

15 (1988)) or the like is known as an indicator which
represents the polarity of the solvent, and a solvent
satisfying the range of the following inequality
expression: 0.8 = E{ 2 0.1 is particularly preferred.
Examples of the polar solvent include dichloromethane,

20 dichlorodifluoromethanechloroform, 1,2-dichloroethane, 1,2~
dibromoethane, 1,1,2-trichloro-1,2,2-trifluoroethane,
tetrachloroethylene, chlorobenzene, bromobenzene, o-
dichlorobenzene, dimethyl ether, diethyl ether, diisopropyl
ether, di-n-butyl ether, methyl-tert-butyl ether, anisole,

25 1,4-dioxane, 1,2-dimethoxyethane, bis(2-methoxyethyl)ether,



5et hoxyet hanol , diethylene glycol, triethylene glycol, acetone, ethyl

nmet hyl ket one, cycl ohexanone, acetic anhydride, ethyl acetate, butyl

acet at e, wOhlyi2mwa97ear bonat e, propyl ene carbonate, N, N dipcgtipydii/oTessn de,

N, Ndi et hyl acet am de, N- nethyl -2-pyrrolidone, 10hexamnethyl phosphoric acid
triamde, triethyl phosphate, acetonitrig4, propionitrile, succinonitrile,
benzonitrile, nitronethane, nitrobenzene, ethyl enedi am ne, pyridine,

pi peri dine , norpholine, dinethyl sulfoxide and sul folane. The sol vent (s2)
is nore preferably dinmethyl ether, diethyl 15ether, diisopropyl ether,

di - n- bUty|t@tbﬁhyd&@fﬁfhngetbtrﬁh@ﬁ&o@?&@hu aRitHenel ,1.e41dingna,-

1, 2-di net hoxyet hane, bi s(2-nethoxyethyl)ether, tetrahydrofuran,

tetrahydr OB%?QnOW hapebpagbianel putaRbapanabu tan@ioPanglet niabutanol ,  2-
but anol , propanol , 3-nethyl - 1-butanol, 20cycl ohexanol ,

benzylalCOE gﬁﬁ52y|@DﬁeﬂhgﬁQF~bHEQH$he”%g%h%ﬁ%&an%l”ehg%& t@%&&n

2 e;hox%Ft i ethylend glycol or fri ene glycol, particularl’y
t tyl
et anyar oFaPsno L pASRaT  BERRRGERE1E %%al%oﬁ E‘%%%Pé‘é’aen%’l 1 %0t anol
2- but | th
A L R e P ey

Dol er oDl Y et LA ol oA ol el NS10L LBLORNY 1 2 PrOPanol
anhydride, ethyl acetate, butyl acetate, ethylene carbonate,
propylene carbonate, N,N-dimethylformamide, N,N-
dimethylacetamide, N-methyl-2-pyrrolidone,

10 hexamethylphosphoric acid triamide, triethyl phosphate,
acetonitrile, propionitrile, succinonitrile, benzonitrile,
nitromethane, nitrobenzene, ethylenediamine, pyridine,
piperidine , morpholine, dimethyl sulfoxide and sulfolane.
The solvent (s2) is more preferably dimethyl ether, diethyl

15 ether, diisopropyl ether, di-n-butyl ether, methyl-tert-
butyl ether, anisole, 1,4-dioxane, 1,2-dimethoxyethane,
bis(2-methoxyethyl)ether, tetrahydrofuran, tetrahydropyran,
methanol, ethanol, l-propanol, 2-propanol, l-butanol, 2-
butanol, 2-methyl-l-propanol, 3-methyl-l-butanol,

20 cyclohexanol, benzylalcohol, ethylene glycol, propylene
glycol, 2-methoxyethanol, 2-ethoxyethancl, diethylene
glycol or triethylene glycol, particularly preferably di-n-
butyl ether, methyl-tert-butyl ether, 1,4-dioxane,
tetrahydrofuran, methanol, ethanol, l-propanol, 2-propanol,

25 l-butanol, 2-butanol, 2-methyl-l-propanol, 3-methyl-1-



5m xed sol vent of the polar solvent and a hydrocarbyl solvent. The

al i phatic hydrocarbyl solvent and the aromati c hydrocarbyl solvent |isted
above ar ewozett/m3972he hydrocar byl sol vent. Exanpl es of wrh@/Jrnuedsdssi vent of
t he pol ar solvent and the hydrocarbyl solvent can include a
10hexane/ met hanol m xed sol vent, a hexarsd et hanol m xed sol vent, a
hexane/ | - propanol m xed sol vent, a hexane/2- propanol m xed solvent, a

hept ane/ met hanol m xed sol vent, a heptane/ et hanol m xed sol vent, a

hept ane/ | - propanol m xed sol vent, a heptane/2-propanol m xed solvent, a

15t0|uene/5ataaagloﬂl&9dlaﬁbxaﬁbl aahal Heae/ &a&@beqyxed sol vent, a
t ol uene/ | - propanol m xed sol vent, a tol uene/ pr opanol m xed solvent a

xyl ene/ met b@@?hh?ﬁ%@@ua’?ghvemﬁthﬁn&i| egehghbanoh —Eirsgdn3al ¥enh- a
xerne/I-propano m xed solvent and a xyl ene/2-propanol nixed sol vent. The

m xed 20so ¥g nb$ . preferably a hexane/ met hanol mixed solvent, a
hexane/ et h nlxed sol vent, a hept ane/ net hanol m xed solvent a

h / h I d_saql [
ept ane/ et hanol g1 ¥gd. 59 vgBbs:@itokuesLeLangl, wpxed sol want.

t ol uene/ et hanol nlxed 50 Xyl én ano nlxe ent or a

25xyl ene/ et han xed, sol.vent . e_m x t
2012/36397ﬁﬁéﬁg3§ggifﬁé78§9gﬂ 6p838FeF83V§n§ ﬁBgaﬁeﬁ¥§?ﬁ§ﬁ5ﬁcnlxed solvent
a hexane/ethinol nlxe iy quene/ han m xed soéﬁent or

t ol uene/ et A8 BFnﬁlxea oF éﬁ : ?ﬁe ¥P§88a§ Yverf V§nﬁD§deF erabl y a

t ol uene/ et hanol m xed solvent. 5 The content of an ethanol fraction in the
t ol uene/ et RAABRLATXBYAEBF3ERY L sOpVenEr abryedi fRPNCaargnyserr 6% theto 50%

by vol une, and nore Ereferably from15 to 30% by vol une.
hydrocarbyl solvent Examples of the mixed solvent of the

polar solvent and the hydrocarbyl solvent can include a

10 hexane/methanol mixed solvent, a hexane/ethanol mixed
solvent, a hexane/l-propanol mixed solvent, a hexane/2-
propanol mixed solvent, a heptane/methanol mixed solvent, a
heptane/ethanol mixed solvent, a heptane/l-propanol mixed
solvent, a heptane/2-propanol mixed solvent, a

15 toluene/methanol mixed solvent, a toluene/ethanol mixed
solvent, a toluene/l-propanol mixed solvent, a toluene/2-
propanol mixed solvent, a xylene/methanol mixed solvent, a
xylene/ethanol mixed solvent, a xylene/l-propancl mixed
solvent and a xylene/2-propanol mixed solvent. The mixed

20 solvent 1is preferably a hexane/methanol mixed solvent, a
hexane/ethanol mixed solvent, a heptane/methanol mixed
solvent, a heptane/ethanol mixed solvent, a
toluene/methanol mixed solvent, a toluene/ethanol mixed
solvent, a xylene/methanol mixed solvent or a

25 xylene/ethanol mixed solvent. The mixed solvent is more



It is also possible to use a hydrocarbyl solvent as the solvent (sl) and
the solvent (s2) in a nmethod in which 10the contact product (f) produced by
bri ngi ng waepi2ds}y97and (c) into contact with each ot her PSTOPBUYhI6SINL O
contact with (d), namely, in the respective nmethods of <1> <3> and <7>
descri bed above. In this case, the shortgg the tinme until the produced
contact product (f) is brought into 15contact with the particles (d) after
bringing (a), (b) and (c) into contact with each other, the better. The
time is preferably fromO to 5 hours, nore preferably fromO to 3 hours,

and nost ppeteeabbyyf BORERahe /hehBdholVheRedN@caRRNAGE apr oduct (f) is
brought into contact with the 20particles (d), the tenperature at that tine

is usual l y ELQRE74006NHe AQGedPsehoeaR! Y af FOTueA@0ne2 61 g dipst
preferably from-10C to 10C. I'n the case of <2>, <b> <6>, <8>,

<9>, <10>, (511 2nnd; <122 98860) Bed ARV £y ADY A JehiE Daye. fanngl ar sol vent

and 25t he above polar solvent can be use he nonpol ar sol vent

that . 5i ncso3 "Bkt Aft BFGAREE ST PRy AndoLrnedr h=in B et BRI o

that, since~a contact prod ont act uct produced

xhi P e | QAPsPUBEREe JEr Aha “SRERBY AP SCST0Bntr (tHea LeICe HETEER) oxi sts
'na reacthgged solvent is preferably within a range from 10 to 50%
by volume, and more preferably from 15 to 30% by volume.
It is also possible to use a hydrocarbyl solvent as
the solvent (sl) and the solvent (s2) in a method in which
10 the contact product (f) produced by bringing (a), (b) and
(c}) into contact with each other is brought into contact
with (d), namely, in the respective methods of <1>, <3> and
<7> described above. In this case, the shorter the time
until the produced contact product (f) is brought into
15 contact with the particles (d) after bringing (a), (b) and
{(c) into contact with each other, the better. The time is
preferably from 0 to 5 hours, more preferably from 0 to 3
hours, and most preferably from 0 to 1 hour. When the

contact product (f) is brought into contact with the
20 particles (d), the temperature at that time is usually from
-100°C to 40°C, preferably from -20°C to 20°C, and most
preferably from -10°C to 10°C.
In the case of <2>, <5>, <6>, <8>, <9>, <10>, <11> and
<12> described above, any of the above nonpolar solvent and

25 the above polar solvent can be used. The nonpolar solvent



system when these contact products are formed, the thus fornmed contact
products are precipitated on a surface of (d) and are nore likely to be

i mrobi | | 280.2088%2i s no particular limtation on the amowaP2ai/0t65st
10respecti ve conpounds of (a), (b) and (c) described above to be brought
into contact with each other. Wen a nolgr ratio of the anmount of the
respective conpounds to be brought into contact with each other is assuned
to be a nolar ratio (a) : (b) : (¢) =1 : vy : z, it is preferred 15that y
and z substantially satisfy Formula (1) described below 1m- y - 2z1 <

1(1) whereiB prifekeeaul aThd) reapbasest sohBedeakanedasdf, Mincg ian Fornul a
(1) is preferably a nunber of 0.01 to 20 1.99, nore preferably a nunber of

0.10 to 1. é@nté&h'erHﬁ@tp6§fQé?bhﬁdaéﬁvnb%& chQn%QcEOF¥oéQctand nost
preferably a number of 0.30 to ferable range of z in Formula (1)

s determ Bedaliel py BRInEOhBLLACkLact product ofREROURMS (L) aed (d)

are each u In suc an a at th nunber of typic net a

derived frgghkggpar Oiél??ggﬁgﬁgT/ Eggé%@g7§§g4sggugqqgggnqn(%) contalned

in the nodi icl era and nore

f bly f d b b
by pi o8l PaﬁggﬁaﬁsssiyeaFan%Bf 2 FBSE BhGed) (HiGemmals an RoreBerifh 5 p

order to allow the reaction to proceed re UICk
system when these contact proggctsqare f%rmed the thus

formed contact products are precipitated on a surface of
(d) and are more likely to be immobilized.
There is no particular limitation on the amount of the
10 respective compounds of (a), (b) and (c) described above to
be brought into contact with each other. When a molar
ratio of the amount of the respective compounds to be

brought into contact with each other is assumed to be a

molar ratio (a) : (b) : (c) =1 : vy : z, it is preferred
15 that y and z substantially satisfy Formula (1) described
below:
Im -y - 2z| <1 (1)

wherein m in Formula (1) represents the valence of M2.
y in Formula (1) is preferably a number of 0.01 to
20 1.99, more preferably a number of 0.10 to 1.80, still more
preferably a number of 0.20 to 1.50, and most preferably a
number of 0.30 to 1.00. Preferable range of z in Formula
(1) is determined by m, y and Formula (1).
Compounds (a) and (d) are each used in such an amount

25 that the number of typical metal atoms derived from the



a heating step at a higher tenperature is preferably added after the
contact treatnent described above. In the heating step, a solvent having a
hi gh boi Iwogopaiesd72i s preferably used so as to achi eve &ChiJghat/076594
tenperature. In 10the case of carrying out the heating step, the solvent
used in the contacting step may be repl ag®d by another solvent having a

hi gher boiling point. In the nodified particles (lI), as a result of
the contact treatnent, the conmpounds (a), (b), (c) and/or (d) 15as raw
materials may remain as an unreacted product. However, the produced

nodi fied pabhbeuas (k) 2oetRieker abl ¥ heashed fS@@palr® ilamyy e hhe ginreact ed
product fromthe produced nodified particles (I). A solvent to be used to

wash the ”BQEEE;%Q_b@gr i, elsesmoh) oFNcReR ,t Re dS a0 G Afane disqd 1t 0
produce the nodified particles The nodified particles™(l) are

(r).
sual 1y 1150 201 080T " S55eeRe BToratatry ot ooToR0 cb 00C Hhetunhing
i nut es 1ol B60LnESPES P F053) BEag SPetIHEOTL P atas byt dIYE Ty
"7t he sol vent Thr BE8EH, FEnPLd i amBEBASAE or o FiTe CRRR Mg G the.
upper portlof of snuUstep ST LNBiGRES PenbiSaR008e PSTY LSS Tty SO
after the contact treatment described above. 1In the
heating step, a solvent having a high boiling point is
preferably used so as to achieve a higher temperature. In
10 the case of carrying out the heating step, the solvent used
in the contacting step may be replaced by another solvent
having a higher boiling point.
In the modified particles (I), as a result of the
contact treatment, the compounds (a), (b), (c¢) and/or (d)
15 as raw materials may remain as an unreacted product.
However, the produced modified particles (I) are preferably
washed so as to remove the unreacted product from the
produced modified particles (I). A solvent to be used to
wash the modified particles (I) may be the same or
20 different used to produce the modified particles (I). The
modified particles (I) are preferably washed under an inert
gas atmosphere. The washing temperature is usually from -
100 to 300°C, and preferably from -80 to 200°C. The

washing time is usually from 1 minute to 200 hours, and

25 preferably from 10 minutes to 100 hours.



5as to obtain nodified particles (I) having a uniformparticle diameter and
shape. After the contact treatnent or the washing treatnent, the

sol vent iwoppefmwsely distilled off fromthe product, feCroredi/byesgrying
the product at a tenperature of OC or 10hi gher under reduced pressure for 1
hour to 24 hours. The drying treatnent g9 nore preferably carried out at a
tenperature of OC to 200C for 1 hour to 24 hours, still nore preferably at
a tenperature of 10C to 200C for 1 hour to 24 hours, particularly
preferably at a tenperature 150f 10C to 160C for 2 hours to 18 hours, and

nost preferablyratia pesperakdr ecOkehobet @nt6@61kehtd iROWr $tha@el§had S.
Exanpl es of a nethod for producing the nodified particles (1) is described

in nore detgilmbgk ewelYp¥RYilled 795238 WHBM 8oMReh? @rél ResdhMtcdne
conmpound (b) is 3,4,5- trifluorophenol, the conpound (c) is water, and (d)

: f] ﬁ;;;ﬁg- Iagéiiglggﬁéﬁ%lhé‘?yQEOE%EQPQ%%&%V%%FE&‘a%O}tHTei Qggg‘;r. %io?tttlﬂsln zi nc

ereto to ma mxture ). After ing the mxture
(112 3G, o7 faTrafenshbe; SREDEL LBecdiedsFantias taghipinc e (1) 10
oF UYL o210 LBLLoia TR B (2L eyt 9VCHBY BT LEag e mxture (2)
dropwi se to the ILxhue (2l Lhy?Ra3:" 0 d
After the contact treatment or the washing treatment,
the solvent is preferably distilled off from the product,
followed by drying the product at a temperature of 0°C or
10 higher under reduced pressure for 1 hour to 24 hours. The
drying treatment is more preferably carried out at a
temperature of 0°C to 200°C for 1 hour to 24 hours, still
more preferably at a temperature of 10°C to 200°C for 1
hour to 24 hours, particularly preferably at a temperature
15 of 10°C to 160°C for 2 hours to 18 hours, and most
preferably at a temperature of 15°C to 160°C for 4 hours to
18 hours.
Examples of a method for producing the modified
particles (I) is described in more detail below by way of a
20 case where M? is a zinc atom, the compound (b) is 3,4,5-
trifluorophenol, the compound (c) is water, and (d) is
silica. Using tetrahydrofuran as a solvent, a solution of
diethyl zinc in hexane is added thereto to form a mixture
(1). After cooling the mixture (1) to 3°C, 3,4,5-

25 trifluorophenol is added dropwise to the mixture (1) in an



5nol ar anobunt based on the ampbunt of diethyl zinc to forma m xture (3),
followed by stirring the mxture (3) at roomtenperature for 10 mnutes to
24 hour s.wohere/o6847@ sol vent is distilled off fromthe mpkTurP®1(/B)658nd a
product is obtained. The product is dried at 120C under reduced 10pressure
for 8 hours and a solid conponent (1) iso®mbtained. Tetrahydrofuran and
silica are added to the solid conponent (1) to forma mxture (4), followed
by stirring the m xture (4) at 40C for 2 hours, thereby a solid conponent
(2) is obtained. The solid conponent (2) is washed with 15tetrahydrofuran

and then deggdmat ai2@fkocundebakeducad theessidbu@tf @ @ikRewra. zEMes td he
nodi fied particles (1) of the present invention can be produced.

cyclic al U%?Wé“ﬁ&%k@g )StEWG WL dr B 838nLEG P thOHMtgu{e Al Ele 0-}c

and/or a l1near al unlnoxane haV|ng a 20sfructure represented by Fornula

E2{-A (E2) 3 Qo}nd@leﬁéérg%?i‘%ef%eﬁ%r ﬁ?h&’:{‘éﬁe%a%t 'i‘l%uﬁ:'s“m XA R dised 1 n

the preparation o ied parficle e formulas, t%4nd E2

cach LS oRERL.2; BASREA Bbogiainy 88l B Iy Do A s ar gy orent,
VO 20%2/06mozggclﬁ%5%gl%ggé 534 %%eaggounE resengiyﬁ g%%%ﬁ%oo%ol or fore.

mixture (3), followed by stirring the mixture (3) at room
temperature for 10 minutes to 24 hours. Then, the solvent
is distilled off from the mixture (3) and a product is
obtained. The product is dried at 120°C under reduced

10 pressure for 8 hours and a solid component (1) is obtained.
Tetrahydrofuran and silica are added to the solid component
(1) to form a mixture (4), followed by stirring the mixture
(4) at 40°C for 2 hours, thereby a solid component. (2) is
obtained. The solid component (2) is washed with

15 tetrahydrofuran and then dried at 120°C under reduced
pressure for 8 hours. Thus, the modified particles (I) of
the present invention can be produced.

A cyclic aluminoxane having a structure represented by

Formula {-Al(E')-O-}. and/or a linear aluminoxane having a

20 structure represented by Formula E?{-Al (E?)-O-}qAlE? is/are
preferably used as the aluminoxane (e) used in the
preparation of modified particles (II).
In the formulas, E' and E? each represent a hydrocarbyl

group, each E! may be the same or different, each E? may be

25 the same or different, ¢ represents a number of 2 or more,



The hydrocarbyl group in El or E2 is preferably a hydrocarbyl group having
1 to 8 carbon atons, and nore preferably an al kyl group. 5Exanples of E
and E2 i mvbDrde/@mBkgl groups such as a nmethyl group, an eChygP20g1/016594 a
normal propyl group, an isopropyl group, a normal butyl group, an isobutyl
group, a normal pentyl group and a neopentyl group. ¢ is a nunber of 2 or
nore, and d is a nunber of 1 or nore. El and E2 10are preferably nethyl
groups or isobutyl groups, c is from2 to 40, and d is from1l to 40.

The above al um noxane can be produced by various nmethods. There is no

particul ar aghiht akpeBseAtkhe ABRBe#s ofandokhfogkum noxane may be produced
i n accordance with a 15known net hod. For exanple, the al um noxane can be

produced by br i agbngya-8ekubleNgrBuBPaRCH: byy thESQl Wk didilyd al umi num
(e.qg., trinethyl aluxlnunl e c.? in"a proper organi ¢ solvent (benzene,

| i phati , | t Fur th I f
he’ mot hod 0F SePEAL 2 EEERLN2 P dnt ROy ReAr BT naY SRS | &7y BRiced by
bri ngi I | t i ni t al t .g., | f at

varat e, cPRSTSFAPSY cafii ALR/a BROEPLal kyl "al umi num (6. g\ L1 imothyl

method 251 o usUBRPYPAERT SEuFe IS & CpTISaR GHiRG: SHO SRR SR RBI2 VD
2012/06397%£€§§ing%%é?7gg9gtg§laggghg?xgngbrmal propyl group, an
isopropyl group, a normal butyl group, an isobutyl group, a
normal pentyl group and a neopentyl group. c¢ is a number
of 2 or more, and d is a number of 1 or more. E' and E?
10 are preferably methyl groups or isobutyl groups, c is from
2 to 40, and d is from 1 to 40.
The above aluminoxane can be produced by various
methods. There is no particular limitation on the methods,
and the aluminoxane may be produced in accordance with a
15 known method. For example, the aluminoxane can be produced
by bringing a solution, prepared by dissolving trialkyl
aluminum (e.g., trimethyl aluminum, etc.) in a proper
organic solvent (benzene, aliphatic hydrocarbyl, etc.),
into contact with water. Further examples of the method
20 include a method in which the aluminoxane is produced by
bringing a metal salt containing crystal water (e.g.,
copper sulfate hydrate, etc.) into contact with trialkyl
aluminum (e.g., trimethyl aluminum, etc.). It is

considered that the aluminoxane produced by such a method

25 is usually a mixture of a cyclic aluminoxane and a linear



The particles (d) used to obtain the nodified particles (lI1) are particles
simlar to (d) used in the nodified particles (I). 5The nodified particles
(1'l) can we 2prxdswed by bringing the alum noxane (e) inPoToBUAET6SM th t he
particles (d) using any nmethod. Specifically, the nodified particles (I1)
can be produced by dispersing the particdes (d) in a solvent and addi ng the
al um noxane (e) thereto. 10ln this case, any solvent described in the
description of the nethod for producing the nodified particles (1) can be
used, and the solvent is preferably a solvent which does not react with the
al um noxang 1@k noxRgdenore preferably a sol vent which di ssolves the

al um noxane (e). Specifically, 15aromatic hydrocarbyl solvents such as

tol uene and xyl efe, jarcalhpatig hudoads Ryeasel vonl g s hexane,

hept ane and octane are preferr tol uene or xylene Is nore preferred.

The cont ac ia’%%i%‘i!é‘%eg%tlgr ‘(’ag)%”%a‘%‘%rltcﬁ%tsi %thﬂl’é‘;r ﬁg%ggpﬁ%&;gfﬁ% of

bringi ng tAe alumnoxan nto contact wt can be

optionally_sel.ected. The tenperature is usually from-100C to 200C,
preferablynpgﬁ l§§08a551fg65,%§§d still nmore preferably from-20C to 120C

Particularly in_an initial stage.of the reaction, 25these are preferably
react@d at a |oﬁ€eﬁ‘8&&£ﬁ&ﬁep§g%&§lﬁé () 2675) B83 FERERESBIL L/ 076504 03
suppress heat generation. The anounts of the al um noxane (e) and the

particles PELPIMATCHDEr &LHFGRGHFETENt(E) c MLt CORtAT e 3 Potti& | are optiona

amounts. The anount of the al um noxane (e) is usually fromO0.01 to 100
mol | particles (d) using any method. Specifically, the modified

particles (II) can be produced by dispersing the particles
(d) in a solvent and adding the aluminoxane (e) thereto.

10 In this case, any solvent described in the description
of the method for producing the modified particles (I) can
be used, and the solvent is preferably a solvent which does
not react with the aluminoxane (e), and more preferably a
solvent which dissolves the aluminoxane (e). Specifically,

15 aromatic hydrocarbyl solvents such as toluene and xylene,
or aliphatic hydrocarbyl solvents such as hexane, heptane
and octane are preferred, and toluene or xylene is more
preferred.

The contacting temperature and contacting time used in

20 the case of bringing the aluminoxane (e) into contact with
the particles (d) can be optionally selected. The
temperature is usually from -100°C to 200°C, preferably
from -50°C to 150°C, and still more preferably from -20°C to
120°C. Particularly in an initial stage of the reaction,

25 these are preferably reacted at a low temperature so as to



Spreferably from0.1 to 20 nol, and still nore preferably from1l to 10
nmol , expressed by al um num atons per gram of the particles (d).

Modi fi ed wanvixleess2(111) are produced by further using Phe/Jewrporesgh (A) in
the preparation of the nodified 10particles (I11). The transition neta
conpound represented by Fornmula [4] or i43% 11-oxo0 type transition netal
conpound diner is used as the conpound (A). The nodified particles (I11)
can be produced by 15brining the al um noxane (e), the particles (d) and the
conmpound (A) into contact with each other using any nethod. It is

preferab'eshB?Ee%@eh@b%”b%%é%@%i@%l, rhe Rauinlses f{ dheaRd vrig s@mound (A)
be brought into contact with each other in a solvent. It is also possible

to use, as (LheapAsehuent, anyo30lusnt yeser bhed abone: TheSolypilcd s

preferably a sol vent I ch does not react with the um noxane (e) and the

d f bl I ich ¢ t L, um

Co P ana 1 nahebnBanbENET REEDLECTRANY SHoUTSCN, s Ak’ 88 Fnar noxane

25such as tgluene and Bélene, or glip atic hﬁqr car.hyl %ﬁ

2012/ 063973PEFAIB361E 078598 §21 8MVertS™s Jeif tad héXanE™Hept ane and oct ane
f d, t ol I i f d. Th

ot BGLi nGPEESEERRL YT E28Ra Octn e e PG Dine SREaG i 1t R ZeadE < BAMGi ng t he

al um noxane (e), the %articles (d) _
from' 1 to 10 mmol, expressed by aluminum atoms per gram of

the particles (d).
Modified particles (III) are produced by further using
the compound (A) in the preparation of the modified
10 particles (II).
The transition metal compound represented by Formula
[4] or its p-oxo type transition metal compound dimer is
used as the compound (A).
The modified particles (III) can be produced by
15 brining the aluminoxane (e), the particles (d) and the
compound (A) into contact with each other using any method.
It is preferable that the aluminoxane (e), the particles
(d) and the compound (A) be brought into contact with each
other in a solvent. It is also possible to use, as the
20 solvent, any solvent described above. The solvent is
preferably a solvent which does not react with the
aluminoxane (e) and the compound (A), and more preferably a
solvent which dissolves the aluminoxane (e) and the
compound (A). Specifically, aromatic hydrocarbyl solvents

25 such as toluene and xylene, or aliphatic hydrocarbyl



5and the conmpound (A) into contact with each other are optionally sel ected.
The tenperature is usually from- 100C to 200C, preferably from-50C to
150C, anawetznidoesayee preferably from -20C to 120C. Part ipculyazdiyoiesoan
initial stage of the reaction, these are preferably reacted 10at a | ow
tenperature so as to suppress heat genergfion. The anounts of the

al um noxane (e), the particles (d) and the conpound (A), which are brought
into contact with each other, are optional anmounts. The anmount of the

al um noxane (e) is usually fromO0.01 to 100 nmol, preferably fromO0.1 15to

20 mmol , agdigkhkk BRER Bsehekabky BE%%h%ethaoo@¥ﬁhe DHR @& Pl um num
atons per gramof the particles (d). The anount of the conpound (A) is

Iy fropyo . 80 b to 500 gnol, and still
usually rgg‘gl )t/%lghgné g ng%he RsehB8ka k%gf;f%g@e@d 0 gnol, and Stli

nore prefer rom10 to 0 gnol, exp by the transition 20net al

t t I Ly ni . Th
ot ganoal i i um SBAnSRG A by Po AR Eat e PR SR oYACE PR SANH RS #known
or ganoal m pium_conpq abl.y an_aor ganoa

nd. .1t .is ef e |_m_ni_um,_conpound
o ooant clnBy CS8RoAm PR PEFhS BES 810 Hs8TsR R by s EsIRIBe 1Y)
R6dAlg3_d[ng the compound (A) into contact with each other are
optionally selected. The temperature is usually from -

100°C to 200°C, preferably from -50°C to 150°C, and still

more preferably from -20°C to 120°C. Particularly in an

initial stage of the reaction, these are preferably reacted
10 at a low temperature so as to suppress heat generation.

The amounts of the aluminoxane (e), the particles (d) and

the compound (A), which are brought into contact with each

other, are optional amounts. The amount of the aluminoxane

(e) is usually from 0.01 to 100 mmol, preferably from 0.1
15 to 20 mmol, and still more preferably from 1 to 10 mmol,

expressed by aluminum atoms per gram of the particles (d).

The amount of the compound (A) is usually from 0.1 to 1,000

pumol, preferably from 1 to 500 pmol, and still more

preferably from 10 to 200 umol, expressed by the transition
20 metal atoms per gram of the particles (d).

Organocalminium Compound (C)

The organocalminium compound (C) to be used in the
present invention is a known organoalminium compound. It
is preferably an organocalminium compound represented by

25 Formula ([8]:



wherein each R6 independetly represents a hydrocarbyl group; each Y

i ndependet|ly represents a hydrogen atom a hal ogen atom an al koxy group,
an aral kywoxyg1gresrp or an 5Saryl oxy group; and d is a nurbeEIPzat/NBEy ng 0 <
d 3. R6 in Fornula [8] is preferably a hydrocarbyl group having 1 to
24 carbon atonms, and nore preferably an @ kyl group having 1 to 24 carbon
atons. Exanples of R6 include a nethyl group, an ethyl group, a n-propyl
group, a n-butyl 10group, an isobutyl group, a n-hexyl group, a

2- met hyl hexyl group, a n-octyl group and the |ike, and preferably an ethyl
group, a n-butyR®growp.,an isobutyl [gnoup, a n-hexyl group or a n-octyl

group. Exanpl es of a case where Y is a halogen atominclude a
15f | uori neAL@RY naealhORF nqnabgghd@thw%@%e%fe%sa%d h%@z‘d&%'ﬂﬁrlat om and
preferably a chlorine atom The al koxy group in is préferably an

al koxy 9 OyRoligyl Bdch 1012Meh @m@elgrou et e amp fﬁ % o e kaxy gioup

i ncl ude a Xy group an et hoxy a Nn- pr opoxy roup, an

iSOprOpOthQﬁB?Bn 4t 8m ”58X¥1Q RYP grou eCaR”%%éﬁk 19 f%d%@ﬁ%rbgﬁpxy

group, a n-pentoxy group, a neop y-dgroup, a hex X a n-oct oxy

group, a n-do esox group, pentade X p,. @ n- coso roup and the
[i ke, 2and Br¥ 8?¥b HPWEFﬁgxa grofpl? ét%@%ﬁ s§YIag grt but oxy

group. WD 2012 96397 PCT/ JP2 /1 Q76594 96 up in Yis
oretorably an aRol 3By FGFBHanA0n QSGPFSfEEaP&Q’an;é(PJﬁérgﬁﬁ BERIB) o5 of

t he aryIOXé group_include a phenoxy group, a 2-nethyl phenoxy graqup, a

3- et hyl phBASEPIglotip, 24 %2FEPRyPERESoxFGr B9ge Rreigrably an” alkyl

group having 1 to 24 carbon atoms. Examples of R® include
a methyl group, an ethyl group, a n-propyl group, a n-butyl

10 group, an isobutyl group, a n-hexyl group, a 2-methylhexyl
group, a n-octyl group and the like, and preferably an
ethyl group, a n-butyl group, an isobutyl group, a n-hexyl
group or a n-octyl group.

Examples of a case where Y is a halogen atom include a

15 fluorine atom, a chlorine atom, a bromine atom and an
iodine atom, and preferably a chlorine atom.

The alkoxy group in Y is preferably an alkoxy group
having 1 to 24 carbon atoms, and examples of the alkoxy
group include a methoxy group, an ethoxy group, a n-propoxy

20 group, an isopropoxy group, a n-butoxy group, a sec-butoxy
group, a tert-butoxy group, a n-pentoxy group, a neopentoxy
group, a n-hexoxy group, a n-octoxy group, a n-dodesoxy
group, a n-pentadesoxy group, a n-icosoxy group and the
like, and preferably a methoxy group, an ethoxy group or a

25 tert-butoxy group.



5di et hyl phenoxy group, a 2, 4-di net hyl phenoxy group, a 2,5- dinethyl phenoxy
group, a 2, 6-di net hyl phenoxy group, a 3,4- dinethyl phenoxy group, a

3, 5- di metwol2pteawssrg group, a 2,3, 4-trimet hyl phenoxy gr o®pT/JR2011/076594

2, 3,5-trinethyl phenoxy group, a 2,3,6-trinethyl phenoxy group, a 2,4,5-

10t ri met hyl phenoxy group, a 2,4, 6-tri net9g/| phenoxy group, a
3,4,5-trinmet hyl phenoxy group, a 2,3, 4,5-tetranet hyl phenoxy group, a
2,3,4,6-tetramet hyl phenoxy group, a 2, 3,5, 6- tetranethyl phenoxy group, a
pent anet hyl phenoxy group, an ethyl phenoxy group, a n-propyl phenoxy group,

an 15i sopropyl pheeoXyygbaypgraup- bt Yl peepexy¥egadly, ad 261 oyt Wrdugnoxy
group, a tert-butyl phenoxy group, a nhexyl phenoxy group, a n-octyl phenoxy

group, a ngggyhghenexy2dr edpbos BtbﬁEraQQQYEE{B&%Qé% gFokPe ArfapRinoxy
group, an ant hrat henoxy group and the |ike. 20The aral kyl oxy group in Y is

pr ef er abl y?i‘Buﬁr %Exhaéyaggﬁgﬂok@vbgeug ! §4m%%hl9‘igh%met g%%@ exanpl es of

the aral kyFoxy group 1 nclu bénzyl oXy group, a yl phenyl)nethoxy

z%ogf’éggf§e§§§ﬁﬁkéﬁgﬁikggﬁggeéér%LS?BEt?§§§h§EBQ¥h§?%ﬂ§ ?f?@?ﬁ¥x3r°5ﬁi 2
1 72P P 1/ 076594 97 2
2 (2,8 di FRTRSTBABHGT TRt RORTE 0T Bup: “a et e R AT REERY KSR e e ny ot oup.

a (3, 5-di gt by pheny L et hoxy 87ouP, & 203yt LB 1 o

dimethylphenoxy group, a 3,5-dimethylphenoxy group, a
2,3,4-trimethylphenoxy group, a 2,3,5-trimethylphenoxy
group, a 2,3,6-trimethylphenoxy group, a 2,4,5-

10 trimethylphenoxy group, a 2,4, 6-trimethylphenoxy group, a
3,4,5-trimethylphenoxy group, a 2,3,4,5-tetramethylphenoxy
group, a 2,3,4,6-tetramethylphenoxy group, a 2,3,5,6-
tetramethylphenoxy group, a pentamethylphenoxy group, an
ethylphenoxy group, a n-propylphenoxy group, an

15 isopropylphenoxy group, a n-butylphenoxy group, a sec-
butylphenoxy group, a tert-butylphenoxy group, a n-
hexylphenoxy group, a n-octylphenoxy group, a n-
decylphenoxy group, a n-tetradecylphenoxy group, a
naphthoxy group, an anthrathenoxy group and the like.

20 The aralkyloxy group in Y is preferably an aralkyloxy
group having 7 to 24 carbon atoms, and examples of the
aralkyloxy group include a benzyloxy group, a (2-
methylphenyl)methoxy group, a (3-methylphenyl)methoxy group,
a (4-methylphenyl)methoxy group, a (2,3-

25 dimethylphenyl)methoxy group, a (2,4-dimethylphenyl)methoxy



5 trinethyl phenyl ) net hoxy group, a (2,3,6- trinethyl phenyl)nmethoxy group, a
(2,4,5- trinethyl phenyl)methoxy group, a (2,4,6- trinethyl phenyl) nmethoxy
group, a wWe,2u2me347ei met hyl phenyl ) met hoxy group, a (2, 3, 2CP4AP2011/076594

10t et ranet hyl phenyl ) net hoxy group, a (2, 3,5, 6- tetramnethyl phenyl) nmet hoxy
group, a (pentanethyl phenyl) et hoxy group7 an (ethyl phenyl ) net hoxy group, a
(n- propyl phenyl ) net hoxy group, an (isopropyl phenyl) nmet hoxy group, a
(n-butyl phenyl ) met hoxy 15group, a (sec-butyl phenyl)nethoxy group, a (tert-
but yl phenyl ) met hoxy group, a (n-hexyl phenyl)nethoxy group, a

(n-octyl phgryhpyeshqry sgdawmet hy 1ohetsay meteruy) BRId@sy Or @uE- a
(n-tetradecyl phenyl ) nmet hoxy group, a naphthyl met hoxy group, an

ant hr aceny GTRcRexy pBayn ) 38 nbkg e, aand, Rr-efigledt W oh N2 PH6:8F oup.
Eg}nula [8 | ud

Exanpl es of the oOrganoal m ni um Conpound represented by ] inc e
trialkyl alyglpumg s4ck_as rhhBLReh Al HEtiyRy Jreidyla aluh num
tri-n-prop # a?dninznf trithu?3F algﬁﬂnun1 tPﬁFﬁé% fyﬁ gﬁ&%'%&n

tri-n-hexy i h- Q-0 al um nu di al kyl al um num chl ori des
Lben Vo S GTarE Tk BhEn I b gy B ush o @ Suchyl al un num chl or i de.

di et hyl al ym.num chl ori de, di-n-propyl aluym nu 1l oride, di-n-butyl
aluniﬁun1c F&PF%@?HEBFgggﬁPﬁfh8ﬁ§nﬁﬁ§ﬁPchFoH?dgngﬂd di - n- hexyl al um num

chl ori de; %lkﬁ: Slﬁnhnunéquh ori des such as , t hyl 5al um num di chl ori de,
ethyl al uni-RaMEEREHPEE Y ) MRIFPEYy BT Bmi Rurh?di*eiori de, n-butyl al unmi num
di chl ori de, Lsobutégpaluninun1dich|oride and n-hexyl al um num di chl ori de;

di al kyl al GFERGHPNYEPERYS) BEERCFY GEREPnyR dPudir®adm hydri de, di et hyl

al um num hydride, di-n-propyl alum num hydride, di-
rimethylphenyl)methoxy group, a (3,4,5-

trimethylphenyl)methoxy group, a (2,3,4,5-

10 tetramethylphenyl)methoxy group, a (2,3,5,6-
tetramethylphenyl)methoxy group, a
(pentamethylphenyl)methoxy group, an (ethylphenyl)methoxy
group, a (n-propylphenyl)methoxy group, an
(isopropylphenyl)methoxy group, a (n-butylphenyl)methoxy

15 group, a (sec-butylphenyl)methoxy group, a (tert-
butylphenyl)methoxy group, a (n-hexylphenyl)methoxy group,
a (n-octylphenyl)methoxy group, a (n-decylphenyl)methoxy
group, a (n-tetradecylphenyl)methoxy group, a
naphthylmethoxy group, an anthracenylmethoxy group and the

20 like, and preferably a benzyloxy group.

Examples of the organcalminium compound represented by
Formula [8] include trialkyl aluminums such as trimethyl
aluminum, triethyl aluminum, tri-n-propyl aluminum, tri-n-
butyl aluminum, triisobutyl aluminum, tri-n-hexyl aluminum

25 and tri-n-octyl aluminum; dialkyl aluminum chlorides such



10n- butyl al um num hydride, diisobutyl alum num hydride and di-n-hexyl
al um num hydride; al kyl (di al koxy) al um nuns such as net hyl (di net hoxy)

al um numwoebtedegdzet hoxy) al um num and net hyl (di -t ert - PaTOROI1/T639 num
di al kyl (al koxy) al um nunms such as di net hyl (et hoxy) al um num

15di net hyl (et hoxy) al um num and di net hyl g8 ert - but oxy) al um num

al kyl (di aryl oxy) alum nuns such as net hyl (di phenoxy) al um num

met hyl bi s(2, 6- diisopropyl phenoxy) al um num and net hyl bi s(2, 6-

di phenyl phenoxy) al um num and di al kyl (aryl oxy) al um nuns 20such as

di et hyl ( pagnexnk takanmanumi ndinmehnblirGded- ddietsQnr @nyirheROxn] o iwd, num and
di met hyl (2, 6- di phenyl phenoxy) al um num Anong them the organoal m ni um

conpound i gipheEﬁE)%P'lYaluminumt thalleylgeal :arii-rﬁumutrw %lR{nﬁfrﬁﬁr@@hl\iéﬂ\'/j\{g@t hyl

al umi num 25triethyl alum num tri-n-butyl alumndm triisobuty

2012/ 0639723RETL1R201 150763 A% md RnalbyTiyaudn ot i —R- eyl alwmsnum or
an g’l y trii S35

tri-n-octyl alum nom particularly prefera utyl al um num or

LT -n-0ct YLyblym,, These araanaalmahumeaIPaunds s, sed al one. or

Stwo or nore _ eém iy be used in-conmbi nation. he cat al yst
o7 2401190, REUIEHIERL LD LUG B SSRILNEILEOR sl caalysh or oduced
(55 o SRR BB TR TR B 1A% T e
aluminum dichloride and n-hexyl aluminum dichloride;
dialkyl aluminum hydrides such as dimethyl aluminum hydride,
diethyl aluminum hydride, di-n-propyl aluminum hydride, di-
10 n-butyl aluminum hydride, diisobutyl aluminum hydride and
di-n-hexyl aluminum hydride; alkyl(dialkoxy) aluminums such
as methyl (dimethoxy) aluminum, methyl (diethoxy) aluminum
and methyl (di-tert-butoxy) aluminum; dialkyl (alkoxy)
aluminums such as dimethyl (methoxy) aluminum,
15 dimethyl (ethoxy) aluminum and dimethyl (tert-butoxy)
aluminum; alkyl(diaryloxy) aluminums such as
methyl (diphenoxy) aluminum, methylbis (2, 6-
diisopropylphenoxy) aluminum and methylbis (2, 6-
diphenylphenoxy) aluminum; and dialkyl (aryloxy) aluminums
20 such as dimethyl (phenoxy) aluminum, dimethyl (2, 6-
diisopropylphenoxy) aluminum and dimethyl (2, 6-
diphenylphenoxy) aluminum.
Among them, the organcalminium compound is preferably
trialkyl aluminum, more preferably trimethyl aluminum,

25 triethyl aluminum, tri-n-butyl aluminum, triisobutyl



conmpound (C) into contact with each other. An addition polynmer can be
produced by addition polynerizing nononers capable of addition polynerizing
in a reacwonotrasse’g a coated inside wall in the presenceCofiPttheosaral yst
for 15addition polynerization. Electron-Donating Conpound (D) When the
addition polyner is produced, an electro®m donating conpound (D) may exi st
in a reactor having a coated inside wall. The el ectron-donati ng conpound
(D) is 20preferably a compound containing a nitrogen atom a phosphorus
atom an oxygen atomor a sulfur atom and exanples thereof include an

oxygen- contaadiufii AgimG ORRAWAt he yili aNQgE ArueOIraitHiRG -@@WAURA uéi num, and
phosphor us-cont ai ni ng conpound and a sul fur-containi ng conpound. Anpbng

these 25coppeunds.aan §>xe@%xva@>r1tyaitriii&_%owﬂ@qu A @i rAirid Qﬁqn-‘n—é@%(l
2012/ 063972PCT/ JP2011/ 076594 100 cont ai ni ng conpound is preferred. anpl es

of the oxygenmgentai ni ng conpound include al koxysilicons, ethers, ketones,
al dehydes, carboxylic acids, esters of an organic acid or inorganic acid,

f‘ﬁiedl f”k“'efjez WgEST?&%ies% 2RAIA RS nQhn@R oRPUAYSC 1S BeLTudP AYYS, 3¢l d and
5 two or more kinds of them may be used in combination.

The catalyst for addition polymerization in the
present invention is a catalyst produced by bringing the
compound (A) selected from a transition metal compound or
its p-oxo type transition metal compound dimer, the

10 activating agent (B) and, optionally, the organocalminium
compound (C) into contact with each other. An addition
polymer can be produced by addition polymerizing monomers
capable of addition polymerizing in a reactor having a
coated inside wall in the presence of the catalyst for

15 addition polymerization.

Electron-Donating Compound (D)

When the addition polymer is produced, an electron-
donating compound (D) may exist in a reactor having a
coated inside wall. The electron-donating compound (D) is

20 preferably a compound containing a nitrogen atom, a
phosphorus atom, an oxygen atom or a sulfur atom, and
examples thereof include an oxygen-containing compound, a
nitrogen-containing compound, a phosphorus-containing
compound and a sulfur-containing compound. Among these

25 compounds, an oxygen-containing compound or a nitrogen-



al koxysilicons or ethers are preferred. Exanples of the nitrogen-containing
conpound include am nes, nitriles, isocyanates and the |ike, and preferably
am nes. TWe2al%w3973ilicon is preferably an al koxysi|i corCTORZOTDOTHYH
represented by Fornula R7rSi (OR8)4-" wherein each R7 independently
represents a hydrocarbyl group having 1 100 20 carbon atons, a hydrogen
atom or a hetero atom containing substituent; each R8 independently
represents a hydrocarbyl group having 1 to 20 carbon atonms; r represents
15a nunber satisfying Or < 4. When R7 and R8 are hydrocarbyl groups,

exanpl es t Beheafini Agl dRpbuABal sabkklFedi-edRs siehpaesaoFetthyl oxveem~ an
et hyl group, a propyl group, a butyl group and a pentyl group; branched

al kyl groupgnsHehiAg 8BmpbSARHORYL1AHEUR] kBx9338GhMlY ! @heuR, &dt@reuty!
group and a tert-amyl group; cycloal kyl groups such as a cyclopentyl group

and a cycl ghgxyl @0 Ba’ar%ﬁkﬁ%l‘(@eihsgr8%8%r§“8?y?§1 %r%?m'i&ﬁ%%&%%:r group,

and aryl groups sycﬁuas a phenyl group and a to gro I's a
e TR P RS EAETt T0e, SHATRERS Syie BRtecs agor |l ude
oul UG 2Uon 3, BROAPHET 45BLOM, CAaul spol DELeok el e, s dhigtytam no
D1 OBY! AT 10, G4 2ol HPLORLLATLYS 8104, 8.0V EQLYLI 8T QP P
nitrogen-containing compound include amines, nitriles,
isocyanates and the like, and preferably amines.
The alkoxysilicon is preferably an alkoxysilicon
10 compound represented by Formula R7rSi(OR8)4-r, wherein each
R’ independently represents a hydrocarbyl group having 1 to
20 carbon atoms, a hydrogen atom, or a hetero atom-
containing substituent; each R® independently represents a
hydrocarbyl group having 1 to 20 carbon atoms; r represents
15 a number satisfying 0 < r < 4.
When R’ and R® are hydrocarbyl groups, examples
thereof include linear alkyl groups such as a methyl group,
an ethyl group, a propyl group, a butyl group and a pentyl
group; branched alkyl groups such as an isopropyl group, a
20 sec-butyl group, a tert-butyl group and a tert-amyl group;
cycloalkyl groups such as a cyclopentyl group and a
cyclohexyl group; cycloalkenyl groups such as a
cyclopentenyl group; and aryl groups such as a phenyl group

and a tolyl group. When R’ is a hetero atom-containing

25 substituent, examples of the hetero atom include an oxygen



group, a perhydroindolyl group, a perhydroisoindolyl group, a
per hydr oqui nol yl group, a perhydroi soqui nolyl group, a perhydrocarbazol yl
group, a werhixdwseweri di nyl group, a furyl group, a pyramgir/Jgeaoup7esss

per hydrof uryl group, a 10thi enyl group and the |ike. R7 and R8 are
preferably al kyl groups, and alsor is pr@ferably a nunber satisfying 4 > r
?_ 2 Exanpl es of the al koxysilicons include tetranethoxysil ane,

ﬁEthyItrinethoxysilane, 15et hyl tri met hoxysi | ane, nor nal
propyl tri met hoxysi | ane, isopropyltrinethoxysilane, norm

butyl tri mnethexyskl anerogeabutyht, r aneuh@xys iatane anse e PHoddhdrmt kaersi | ane,
tertbutyl trinmethoxysilane, normal pentyltrimnmethoxysilane,

tertanyl tregahboxysihanreordiipehedianetibtysi1ladn®o group, a
20di et hyl di net hoxysi | ane, di-normal butyl di et hoxysi’l ang,

diisobutylﬁ%gﬁg?%§§§2% B8o GESPﬁgtébuﬁgkﬂ-rogeﬁgyﬁgb% €' an ethyl n-

nmet hyl et hy ane, yl - norma théxXysi | ane,

met hyl - nor pal - i ysi| ane,. i t i et ho i.lang, tert-
25but yi mot REPHY BElaRy ST aRs, 2t Bt P U A SR s SHE oG
2012/363972PCT/JP2011/076 94 102 tert-butﬁL-norggbg%%%pyldinethox il ane,
tertb tyIiQSBPprdeﬁﬁfﬁg ygfpgﬁé,atEVFFS Y or Rl VdefﬁﬁFﬁ i | ane,
tert-butylisobutyl di net haoxysil.ane, tert-anyl nethyl di met hoxysilane, tert-
Sanyl ot hyl B ABNo Ry B aNE: SLare Lty BERGPmE. PoON A Ree RORSl v,
tert-anyl - nor mal but yl di met hoxysi | ane, i sobutyl i sopraqpyl di_net hoxysil ane,
diCyCIObut9|3?ﬁ§¥ﬁ6?ﬁgﬁp8ﬁ¥} group, a perhydroisoquinolyl group, a

perhydrocarbazolyl group, a perhydroacridinyl group, a
furyl group, a pyranyl group, a perhydrofuryl group, a

10 thienyl group and the like.

R’ and R® are preferably alkyl groups, and also r is
preferably a number satisfying 4 > r = 2.

Examples of the alkoxysilicons include
tetramethoxysilane, methyltrimethoxysilane,

15 ethyltrimethoxysilane, normal propyltrimethoxysilane,
isopropyltrimethoxysilane, normal butyltrimethoxysilane,
isobutyltrimethoxysilane, sec-butyltrimethoxysilane, tert-
butyltrimethoxysilane, normal pentyltrimethoxysilane, tert-
amyltrimethoxysilane, dimethyldimethoxysilane,

20 diethyldimethoxysilane, di-normal butyldimethoxysilane,
diisobutyldimethoxysilane, di-tert-butyldimethoxysilane,
methylethyldimethoxysilane, methyl-normal-
propyldimethoxysilane, methyl-normal-butyldimethoxysilane,
methylisobutyldimethoxysilane, tert-

25 butylmethyldimethoxysilane, tert-butylethyldimethoxysilane,



cycl obut yl net hyl di met hoxysi | ane, 10cycl obut yl et hyl di net hoxysi | ane,

cycl obut yl i sopropyl di net hoxysi | ane, cycl obutyl -nor mal but yl di net hoxysi | ane,
cycl obut yWwo=otmnegd7di met hoxysi | ane, cycl obutyl -tert - but ylPdiraehonysdd ane,
di cycl opent yl di et hoxysi | ane, 15cycl opentyl net hyl di met hoxysi | ane,

cycl opentyl - normal - propyl di met hoxysi | areg?2

cycl opentyl i sopropyl di met hoxysi | ane,

cycl opent yl - nor mal - but yl di et hoxysi | ane,

cycl opentyl i sobut yl di net hoxysi | ane, cycl opentyl-tertbutyl di met hoxysil ane,

di cycl ohexykdirBlbgxyabkrane ~p28pytHehexbryEhY baieyetexysi | ane,
cycl ohexyl et hyl di net hoxysi | ane, cycl ohexyl - nor mal pr opyl di net hoxysi | ane,

CyC|0heXy|bﬁ@g&@@%b@bﬁ?&ﬁ@%&%hb%?@1lﬁ%@|0@%&¥LbﬂQ?ﬁ&th%hﬂ|d!”EthOXyS!|ane,
cycl ohexyl i sobut yl di ne hoxyS|Iane cyclohexyl-ter 25but yl di et hoxysi | ane,

CYC'OheXy'BE‘Ekﬁpgfﬁuhgk EE K¥si b %—bu}‘é\?é%%%/ugg% ﬁ@i’o%@%%%’n@%g“ 103

cycl ohexyl phe |netho ané, diphen Imeth ane

phenylneth¥g ggﬁé§hg?ﬁ§meggﬁgﬁggﬁgﬁld|qg&QoxyS|lane

phenyl - norna pro OoXYysi enyl 'sopr opyl di met hoxysi | ane,
pheny - nor nal - thox |Iane hen sobut yl.di met hoxysi | ane,
phenyl - ter?mga?ggﬁﬁﬁé 9§VF 8nephgﬁglc9 p@ﬁf?% |nethoxysilane 2-
norbornaneneth&ialnet ane, blsgperhédagQU|nollno)dlnethoxy5|lane

10bi s( per h§§FB a@FﬁBP? 8}5?H€th6§§ PaH mal=
butyldimethoxysilane, isobutylisopropyldimethoxysilane,

dicyclobutyldimethoxysilane,
cyclobutylmethyldimethoxysilane,

10 cyclobutylethyldimethoxysilane,
cyclobutylisopropyldimethoxysilane, cyclobutyl-normal-
butyldimethoxysilane, cyclobutylisobutyldimethoxysilane,
cyclobutyl-tert-butyldimethoxysilane,
dicyclopentyldimethoxysilane,

15 cyclopentylmethyldimethoxysilane, cyclopentyl-normal-
propyldimethoxysilane, cyclopentylisopropyldimethoxysilane,
cyclopentyl-normal-butyldimethoxysilane,
cyclopentylisobutyldimethoxysilane, cyclopentyl-tert-
butyldimethoxysilane, dicyclochexyldimethoxysilane,

20 cyclohexylmethyldimethoxysilane,
cyclohexylethyldimethoxysilane, cyclohexyl-normal-
propyldimethoxysilane, cyclohexylisopropyldimethoxysilane,
cyclohexyl-normal-butyldimethoxysilane,
cyclohexylisobutyldimethoxysilane, cyclohexyl-tert-

25 butyldimethoxysilane, cyclohexylcyclopentyldimethoxysilane,



(per hydroqui nol i no) (perhydroi soqui nolino)di net hoxysil ane,

(per hydr oqui nol i no) net hyl di met hoxysi | ane,

(per hydr oveaquiawsd7zno) net hyl di met hoxysi | ane, PCT/JP2011/076594
(per hydr oqui nol i no) et hyl di met hoxysi | ane,

15( per hydr oi soqui nol i no) et hyl di met hoxysii@®e, (perhydroqui nolino)
(n-propyl)di met hoxysi |l ane, (perhydroi soqui noli no)
(n-propyl)di net hoxysi |l ane, ((perhydroquinolino)
(tert-butyl)di met hoxysil ane, (perhydroisoquinolino)

(tert-butylk)diareRgX poehgnei md@hbkiatinkheEst Mpreny@tBmethoxysilane,
triethylnet oxysil ane, tri-nornal - propylnethoxysrlane

triisopr op }{n%xﬁ hange thblx ef@@.rl%lebmpiﬁl ROXYSIdid®hoxysilane,
trrrsobuty oxysi ane tr|- rtbutylnethoxysrlane and the |ike. Exanples
thereof in o] d Is fo these conpounds is replaced
25by ethox%hggﬁépggeagﬁ P ul§%§%%&?%&§ﬁg&y tert but oxy WO

20;2/06397%@@?&&?@%}%/%&Qé?ﬁe%%é & %pr &qlalkoxysrlane or

trial kyl nonoal Koxys aﬁd tr| nnnoalkoxysrlane is nore
preferred t he ethers i nclude. a %4§% et her.,, an 5al kyl aryl

bt her 5 P&Fy@&rﬁtﬁoxgsaﬁspﬁer Do Sy e RS S eyl | &
drethers h t her clud di net hyl ether, diethyl ether,
nornal-gﬁsggh %F ugVﬁQ&BF Wyéﬂ &Pe/di normal - butyl ether, diisobutyl
ether dr-tert but yl ether 10di cycl ohexyl et her, diphenyl ether met hyl
et hyl et heP! enylcyclopentyidlmethoxys1lane, 2~
norbornanemethyldimethoxysilane,
bis (perhydroquinolino)dimethoxysilane,

10 bis(perhydroisoquinolino)dimethoxysilane,
(perhydroquinolino) (perhydroisoquinolino)dimethoxysilane,
(perhydroquinoline)methyldimethoxysilane,
(perhydroisoquinolino)methyldimethoxysilane,
(perhydroquinolino)ethyldimethoxysilane,

15 (perhydroisoquinolino)ethyldimethoxysilane,
(perhydroquinolino) (n-propyl)dimethoxysilane,
(perhydroisoquinolino) (n-propyl)dimethoxysilane,
((perhydroquinolino) (tert-butyl)dimethoxysilane,
(perhydroisoquinolino) (tert-butyl)dimethoxysilane,

20 trimethylmethoxysilane, triethylmethoxysilane, tri-normal-
propylmethoxysilane, triisopropylmethoxysilane, tri-normal-
butylmethoxysilane, triisobutylmethoxysilane, tri-tert-
butylmethoxysilane and the like. Examples thereof include

compounds in which methoxy of these compounds is replaced

25 by ethoxy, propoxy, normal butoxy, isobutoxy, tert-butoxy



met hyl - nor mal - propyl ether, methyl isopropyl ether, methyl normnal-butyl
ether, nethyl isobutyl ether, nethyl-tertbutyl ether, nethyl cycl ohexyl
et her, nmevAPHeBYR et her, ethyl ene oxide, propyl ene oxPOEJPYNHDEARL
tetrahydrofuran, 152, 5-di nethyltetrahydrofuran, tetrahydropyran, 1, 2-
di mret hoxyet hane, 1, 2-di et hoxyet hane, 1, 2-0di i sobut oxyet hane,

2, 2-di met hoxypropane, 1, 3-di net hoxypr opane,

2, 2-di i sobutyl 1, 3-di net hoxypropane, 2-isopropyl-2-isopentyl-1, 3-

di met hoxypr opane, 2, 2-bi s(cycl ohexyl net hyl)-1, 3- 20di met hoxypr opane,

2- 'SOPVOPYerpBeKonnEtDY5929Y&13130x9BﬂEbh@XbErOpane
2,2-dii sopropyl-1, 3-di net hoxypr opane, 2-

i sopropy1- @r§¥$k9bﬁ5MbQEkB¥}sil§n€'ﬂ?tBQéYBEQBanean& 2-
di cycl ohexy1- 1, 3= di met hoxypr opane,

2-isopro o
2, 2- dPlsg%%5%§%§??§5§#%%3ﬁ9¥§%%%ggﬁgg Hgg@ pé?S?SEﬁ?'l 3-di met hoxypr opane,

2-i sopr opyl - Ely%ﬁgéé’ 8§3€K3P§IA8?§0}%97829§ 4921xy1 ether, an

cycl ohexy1-1, 3

2-isopropyl cl ope |net [ gpane di cycl opentyl

21 SR OPY 2 sl ﬁ§é¥§1 3. géﬂF¥ SUBERra s Higs PrBpaEpBRE Y Eytnte

1, 2- di met hoxybenzen t hoxybenzene, 1, 4- 5di met hoxybenzene,

1, 3- leXO|§E€er§ ﬁn§|8¥ﬁ ¢ geg tBfbRane and the like. The ether is
preferably di et hyl ether, dinormal-butyl _ether, neth I-nornal-but | _ether,
net hyl phenyl etﬁé?mp%éﬁraﬁyﬁhﬁfﬁFBﬁr inngﬁSXQHEet?Y gtbganedaetyi-

di oxol ane, and nore preferably diet ether, di-nornal- 10butyl ether or
t et r ahydr of tiR@A, Ekaﬁﬁr@éloPrPHElcéFgéﬁylﬁéléépéoéyﬂe?thﬁébuéé mono or

pol yval ent carboxylic acid esters, and exanples of the carboxylic acid
ester includemalshﬂuYétedharipﬁéiB@bUaYboﬁthC,adﬁdtégtebptah ghbarur at ed
al i phatic carboxylic 15acid ester, an alicyclic carboxylic acid ester and
an 10 dicyclohexyl ether, diphenyl ether, methyl ethyl ether,

methyl-normal-propyl ether, methyl isopropyl ether, methyl-
normal-butyl ether, methyl isobutyl ether, methyl-tert-
butyl ether, methyl cyclohexyl ether, methylphenyl ether,
ethylene oxide, propylene oxide, oxetane, tetrahydrofuran,

15 2,5-dimethyltetrahydrofuran, tetrahydropyran, 1,2-
dimethoxyethane, 1,2-diethoxyethane, 1,2-diisobutoxyethane,
2,2-dimethoxypropane, 1,3-dimethoxypropane, 2,2-diisobutyl-
1,3-dimethoxypropane, 2-isopropyl-2-isopentyl-1,3-
dimethoxypropane, 2,2-bis(cyclohexylmethyl)-1, 3-

20 dimethoxypropane, 2-isopropyl-2-3,7-dimethyloctyl-1,3-
dimethoxypropane, 2,2-diisopropyl-1,3-dimethoxypropane, 2-
isopropyl-2-cyclohexylmethyl-1, 3-dimethoxypropane, 2,2-
dicyclohexyl-1,3-dimethoxypropane, 2-isopropyl-2-iscbutyl-
1,3-dimethoxypropane, 2,2-diisopropyl-1,3-dimethoxypropane,

25 2,2-dipropyl-1, 3-dimethoxypropane, 2-isopropyl-2-



aromatic carboxylic acid ester. Exanples of the carboxylic acid ester
i nclude nethyl acetate, ethyl acetate, normal butyl acetate, isobutyl
acet at e, woenoinesyR acetate, phenyl acetate, nethyl propCoaR2E1/0BSM |
propi onate, ethyl 20butyrate, ethyl valerate, ethyl acrylate, nethyl
met hacryl ate, nethyl benzoate, ethyl benzoste, normal butyl benzoate,
i sobutyl benzoate, tert-butyl benzoate, nethyl toluate, ethyl toluate,
nmet hyl ani sate, ethyl anisate, dinethyl succinate, diethyl succinate,
di - normal - butyl 25succi nate, dinmethyl nalonate, diethyl nalonate,

di - nor mal - cy\Wc2ek3/1063 Bt IPERI4 2106 dpriagy Il -anat wopeh tEt-hy |

mal eate, dibutyl maleate, diethyl itaconate, di-nornmal-butyl itaconate,

nonoet hyl  phthaydiale® hodyiRidpen el hthal-atiey dJRiJuH L1yl , aht hal at e, di et hy
pht hal at e, di"- nor mal - propyl phthalate, diisopropyl Spht hal at e,

oot o essB ALt 0 ot gL, ek dpitiplostian o
di-nornal-qcbxl.%gkg%k§% ni@n@z'%t@ﬂ Igégyggﬂégﬁ% iiépdecyl pht hal at e,
) , dimethyl "1

di cycl ohexyl’ “phthalaté; di phenyl "pht hal ate i‘'sopht hal at e,
di ethyl isophthal ate, di-normnmal-butyl .i sophthal af.e, diisab _y(Jd.I
i sophtthal a([ééfne&?l-of{é’ te-nbz&trVI' ﬁ?épr?ﬁ%%aé‘,&dﬁng& H{f‘ld’iaé’reépﬁt'ﬁal B4 et hyl
t er epht hal at e, g%— anal-& tyl terephthal ate, 3§jsqbu |. terepht hal at e,
i - tort- BUBHY e tal aton i e 9 [P FRTE S BORHTE S dorar | s
preferably nmethyl acetate, ethyl acetate, nethyl benzoate, ethyl benzoate,
di met hyl pROFEEAEULHile €/ IphfeaRale RogFimad syl fe Toh e hatlghenyl
di i sobutyl phthalate, dinmethyl terephthalate or diethyl terephthalate, and
still noreephefrer &Sty afydnpif Wramz odt 8- ddioraney| ladpidiesianee oxiletdryl
pht hal ate, diisobutyl phthal ate or
dioxolane, and more preferably diethyl ether, di-normal-

10 butyl ether or tetrahydrofuran.

Examples of the carboxylic acid ester include mono or
polyvalent carboxylic acid esters, and examples of the
carboxylic acid ester include a saturated aliphatic
carboxylic acid ester, an unsaturated aliphatic carboxylic

15 acid ester, an alicyclic carboxylic acid ester and an
aromatic carboxylic acid ester. Examples of the carboxylic
acid ester include methyl acetate, ethyl acetate, normal
butyl acetate, isobutyl acetate, tert-butyl acetate, phenyl
acetate, methyl propionate, ethyl propionate, ethyl

20 butyrate, ethyl valerate, ethyl acrylate, methyl
methacrylate, methyl benzoate, ethyl benzoate, normal butyl
benzoate, isobutyl benzoate, tert-butyl benzoate, methyl
toluate, ethyl toluate, methyl anisate, ethyl anisate,

dimethyl succinate, diethyl succinate, di-normal-butyl

25 succinate, dimethyl malonate, diethyl malonate, di-normal-



di met hyl terephthal ate. Exanpl es of the am nes include

tri hydrocarbylam ne, trinmethylamne, triethylamne, tripropylam ne,

tri-nor mewbubid@msd7ae, triisobutyl am ne, trihexyl am ne, wPCraeol/amsmne,

25t ri dodecyl am ne and tri phenylam ne. Triethylam ne or WO

2012/ 063972PCT/ JP2011/ 076594 107 trioctyl®@ ne is preferred. The

al koxysilicons, the ethers or the amnes are preferably used as the

el ectron-donati ng conmpound (D). The amines are nore preferably used. These
el ectron-donati ng 5conpounds (D) may be used al one, or two or nore Kkinds of

t hem may b@u‘ﬂ?idmbmoﬁ@!&'@i,natihl@ﬂhy_@aina!llééﬁ:_ef,Ol’diﬁdﬁiylli a2 1RalneTeIdizattyan
The catal yst for addition polynerization in the present invention is

produced bychebRgikBY HReneeHRAUBA (A 1 thHRE tACT baldet 9 A0 HaBa tand,
optionally, the organoal m nium conpound (C) into contact with each other.

Regarding yheotg hogﬁfthﬁtrl'ﬁgrgf,5m%fthgﬁ%tﬁgig?‘ﬁith‘éﬁa‘{:%”p‘ar%%?&lt° be brought

into contact with each o the amoun conpoun ) based on the
o ot PHBGREHLEE L3S Sate s Bl BURALL, LT ReL g1, 000 gl 9
5 phthalate, di-normal-butyl phthalate, diisobutyl phthalate,
di-tert-butyl phthalate, dipentyl phthalate, di-n-hexyl
phthalate, diheptyl phthalate, di-normal-octyl phthalate,
di(2-ethylhexyl)phthalate, diisodecyl phthalate,
dicyclohexyl phthalate, diphenyl phthalate, dimethyl
10 isophthalate, diethyl isophthalate, di-normal-butyl
isophthalate, diisobutyl isophthalate, di-tert-butyl
isophthalate, dimethyl terephthalate, diethyl terephthalate,
di-normal-butyl terephthalate, diisobutyl terephthalate,
di-tert-butyl terephthalate and the like. The carboxylic
15 acid ester is preferably methyl acetate, ethyl acetate,
methyl benzoate, ethyl benzoate, dimethyl phthalate,
diethyl phthalate, di-normal-butyl phthalate, diisobutyl
phthalate, dimethyl terephthalate or diethyl terephthalate,
and still more preferably methyl bénzoate, dimethyl
20 phthalate, diethyl phthalate, diisobutyl phthalate or
dimethyl terephthalate.
Examples of the amines include trihydrocarbylamine,
trimethylamine, triethylamine, tripropylamine, tri-normal-
butylamine, triisobutylamine, trihexylamine, trioctylamine,

25 tridodecylamine and triphenylamine. Triethylamine or



gnol /g. The anount of the organoal m ni um conpound (C) based on the anount
of the conmpound (A) is usually fromO0.01 to 10,000 mmol /g, preferably from
0.1 to 1,W0QommwBY7g, 20and nore preferably fromO0.5 to POCUJIRIOL/OTH594

There is no particular limtation on a method of bringing the conpound (A),
the activating agent (B) and the organoal®i ni um conpound (C) into contact
with each other, and exanples of the nethod include nethods of <13> to <15>
25descri bed bel ow. WD 2012/ 063972PCT/JP2011/ 076594 108 <13> a net hod in
whi ch a contact product produced by bringing the above respective

conponent s tiribet§ARAek Wst bregehreidher is supplied in a polynerization
vessel ; <14> a nméthod in which the above respective conponents are

Sseparatel y supphied1ikd«a sl W, 2 aheor thesselo rant d hgaedomaenent s are
brought into contact wmth each other 1 n the polynerization vessel; and <15>

a method | uhkehph e 2Rave s esrechiou r%%ug%@l%@%garc%n%%%g't () " et

into conta Wi ch other to obtain a 10precontact

| yi h i I i i |,
SUpPL Y118 L0 SATHSACTL S| B2 AORHTY L8 O ES3Cle A e s o

€ remai ni ng componénts i n

Pol yer i zat | on vesselm) T, £ 28! QLG TRNOY F 3. eletally i, dgpor bed

them may be used in combination.
Catalyst for Addition Polymerization
The catalyst for addition polymerization in the
present invention is produced by bringing the compound (A),
10 the activating agent (B) and, optionally, the
organocalminium compound (C) into contact with each other.
Regarding the ratio of amounts of the respective components
to be brought into contact with each other, the amount of
the compound (A) based on the amount of the activating
15 agent (B) is usually from 0.1 to 1,000 pumol/g, preferably
from 1 to 500 umol/g, and more preferably from 10 to 300

pmol/g. The amount of the organocalminium compound (C)

based on the amount of the compound (A) is usually from
0.01 to 10,000 mmol/g, preferably from 0.1 to 1,000 mmol/g,
20 and more preferably from 0.5 to 200 mmol/g.

There is no particular limitation on a method of
bringing the compound (A), the activating agent (B) and the
organcalminium compound (C) into contact with each other,
and examples of the method include methods of <13> to <15>

25 described below:



15above. The conpound (A) may be supplied in the polynerization vessel in a
powder or in a slurry state of being suspended in a solvent. There is no
parti cul awolzorwasad72zon on the order of bringing the conp®cmdPiod)/p7e5hve
activating agent (B) and the 20 organoal m ni um conpound (C) into contact

wi th each other, and exanples of the ordessinclude orders of <16> to <21>
descri bed bel ow <16> an order in which a contact product produced by
bri ngi ng the conmpound (A) into contact with the activating 25agent (B) is
brought into contact with the organoal m nium 109 conpound (C); <17> an

order in wkiigh a fmemhaat ipr @dueh Bredueedtby lydural e ddie<epmound (A) into
contact with the organoal m ni um conpound (C) is brought into contact with

St he aCt'VBEhﬂglﬁge@he(BbovélgésﬁgcQEQ%rcb&ﬁ@%%%&sal%QQi%%Et%k&d%%&h
produced by bringing the activating agent into contact with the

or ganoal m u I r t Wi e conmpound (A
10219> an %? HIBQHBQ ?ghgg%gézfgcgﬂg?o S?%%E?éﬁ ;%%F%EgrngnPhe (A

conpound (4 4gnghmg<eﬂgacan%s shhgper g@g@@' AU Dl rough

into COI’lt ac a cont act uce € actl vat | ng
agent into C% act
€

al m ni_um.co (C 0> a
order n mﬁFEﬁrﬁ HtﬁEPpBFSSU&P 8 Sﬁgggﬁrﬁfaﬁﬁ ngﬁ&sF&eaégnégﬁﬁﬁ (A) into
contact with the activati IS brought nto ont with a
cont act pr GABECOEREGUELE DYoBBnAgiAGR: Romerty ki PHRBF it 6hEont act
W th the o g e T, 0L YonCoa8eel] Ly and

<15> a method in which the above respective components are
partially brought into contact with each other to obtain a
10 precontact product before supplying the components in a
polymerization vessel, and the precontact product is
brought into contact with the remaining components in the
polymerization vessel.
The contacting method is preferably <14> described
15 above. The compound (A) may be supplied in the
polymerization vessel in a powder or in a slurry state of
being suspended in a solvent.
There is no particular limitation on the order of
bringing the compound (A), the activating agent (B) and the
20 organocalminium compound (C) into contact with each other,
and examples of the order include orders of <16> to <21>
described below:
<16> an order in which a contact product produced by

bringing the compound (A) into contact with the activating

25 agent (B) is brought into contact with the organoalminium



20<21> an order in which a contact product produced by bringing the
conpound (A) into contact with the organoal m ni um conpound (C) is brought

i nt o contwot0ask97a cont act product produced by bringi ngcrheaonpsund (A)
into contact with the activating agent (B). 25The contact order is
preferably <16> descri bed above. WO 2012963972PCT/JP2011/ 076594 110

The respective conponents nay be brought into contact with each other in a
solvent. It is preferred to use a solvent since an active spot can be
efficiently formed. The solvent nmay be any sol vent which does not

deacti vat ecehpeuhBugchorned active spot. The solvent is nore preferably a
sol vent whi ch di ssolves the conpound (A). Specifically, it is also possible

to use aliphati ghhydracasBylihsehvantensdeh 8% clilaneroeRlan®y hexane and
octane; aromatic hydrocarbyl solvents such as benzene, 10tol uéne and

xyl ene; hab?gﬁgghg?ﬁ%%% baxk %R‘)V?E&tt% TUGR a2 Hi¢hl erret hane; and pol ar

sol vents suc ers, esters, and ketones. en the solvent is used in

| ; ) Cq. ; ; . | i zation, bulk
ol yier | > apraanegiipifin, EpipBARNTTE) 15! BloudAt BATRS BRI \ARY 00 0

solvegt mh%ﬁh doss ngt di ssol e(gpe formed addition polyner. Specifically,
an al i'rphati eh?ﬁ 5¢8 599 88F%&nt Y & preferred. At the tinme of contacting, a

ronorter ey, gx1 st oL, the caRecl PLLAGLY Lhe fgspective ogponents into

bringing the activating agent (B) into contact with the
organcalminium compound (C) is brought into contact with
the compound (A);

10 <19> an order in which a contact product produced by
bringing the compound (A) into contact with the
organocalminium compound (C) is brought into contact with a
contact product produced by bringing the activating agent
(B) into contact with the organocalminium compound (C);

15 <20> an order in which a contact product produced by
bringing the compound (A) into contact with the activating
agent (B) is brought into contact with a contact product
produced by bringing the activating agent (B) into contact
with the organcalminium compound (C); and

20 <21> an order in which a contact product produced by
bringing the compound (A) into contact with the
organocalminium compound (C) is brought into contact with a
contact product produced by bringing the compound (A) into
contact with the activating agent (B).

25 The contact order is preferably <16> described above.



20contact with each other, the tenperature is an optional tenperature. The
tenperature is usually from-50C to 100C, preferably from-30C to 80C, and
nor e prefwoabizyesg7om - 10C to 60C. The tine required to pCragaberessspecti ve
conponents into contact with each other is an 25optional tinme. The
contacting tinme is usually from WO 2012/1063972PCT/ JP2011/ 076594 111

conti nuous charging (substantially O mnute) to 24 hours, preferably from1l
mnute to 12 hours, and nore preferably from3 mnutes to 10 hours.

It is preferred to bring the respective conponents 5into contact with each

ot her while stifrhengebpentidddebngBnBak¥nalzaki eroMhodnto conthet
addi tion pol ynerization nethod of the present invention is a nethod

conpri si ngyaddi tken BQh%EEEhZhngoﬁgﬁﬁﬁerSIQaﬁébE%eQEr%@@'Eboﬁs%okyneriZing
in a reactor 10having a coated inside wall in the presence of the catalyst

for additig E198h¥”§5héét58”actlve s ggg%%sbgfe%?gc @ﬁkﬁ T RMYTEN | Zat i on

nmet hod of the present 1 nvention inc gas- phase polyneri Zati on

method in ?ﬁongﬁggﬁﬁg”ﬁa9op8”35§ ane Rgky Ehﬁegbe%zé ? §R320: 40

pol ymeri zat or“slarr ynerlza ion suspension

pon r|za th ch nmonomer s ri.zed in a solvent, and
(3) bulk b §H§F|£8%W8H ﬁﬁ%ﬁga FRO&MIC ﬁ§§3¥n%a§samPl quid are
polynerlzed he t hod of the nt.invention is particularly preferably
Dl cd PBeLCERRLYy Py RERL, HPLER HECABY ERd BogsoTERICE 120"

Specifically, it is also possible to use aliphatic
hydrocarbyl solvents such as butane, pentane, hexane and
octane; aromatic hydrocarbyl solvents such as benzene,

10 toluene and xylene; halogenated hydrocarbyl solvents such
as dichlorcomethane; and polar sclvents such as ethers,
esters, and ketones. When the solvent is used in
polymerization (e.g., slurry polymerization, gas-phase
polymerization, bulk polymerization, etc.) for forming

15 particles, it is preferred to use a solvent which does not
dissolve the formed addition polymer. Specifically, an
aliphatic hydrocarbyl solvent is preferred. At the time of
contacting, a monomer may exist.

In the case of bringing the respective components into

20 contact with each other, the temperature is an optional
temperature. The temperature is usually from -50°C to
100°C, preferably from -30°C to 80°C, and more preferably

from -10°C to 60°C. The time required to bring the
respective components into contact with each other is an

25 optional time. The contacting time is usually from



pol yneri zati on nmet hod. Exanples of the solvent to be used in solution

pol yneri zation or slurry polynerization include aliphatic hydrocarbyl

sol vent s wWochi2zas3gat ane, pent ane, hexane, 25hept ane andPotuRIa1/0TSBNAL I C
hydr ocar byl solvents such as WD 2012/ 063972PCT/ JP2011/ 076594 112 benzene
and tol uene; and hal ogenat ed hydrocarbyl1sbl vents such as di chl or onet hane.
It is also possible to use nononers per se as the solvent. The addition

pol ynmeri zation can be carried out by any of batchw se 5pol ynerization and
conti nuous pol ynerization nmethods. Furthernore, the main polynerization my

be carri Edc@ﬂtihﬁoh‘éﬂ)cﬁér?ﬁ!hg Yeadetanhdan 1§ di kiienert) reacts euee)dition.
The polynerization tinme of the addition polynerization is generally

deter m nedpae¢Ridbng ¥2okhhe kiiRdtel tbhe20Bjacts, vankladdiet ixpr fRelayrsy and
t he polynerization reactor to be used, and is usually from1l mnuté to 20

hours. fromng ﬁghggggntgohbnﬁgh§gqion or slurry polynerization can be

carried out I n accor ] nown net hods and conditions. The nethod is

dance with
preferably a ”E&@Oqs'BrQQEEQed to bring the respective components

5 into contact with each other while stirring them.
Addition Polymerization Method

The addition polymerization method of the present
invention is a method comprising addition polymerizing
monomers capable of addition polymerizing in a reactor

10 having a coated inside wall in the presence of the catalyst
for addition polymerization.

Examples of the addition polymerization method of the
present invention include (1) a gas-phase polymerization
method in which gaseous monomers are polymerized, (2) a

15 solution polymerization method or slurry polymerization
method (suspension polymerization method) in which monomers
are polymerized in a solvent, and (3) a bulk polymerization
method in which monomers as a liquid are polymerized. The
method of the present invention is particularly preferably

20 applied to a slurry polymerization method and a gas-phase
polymerization method.

Examples of the solvent to be used in solution
polymerization or slurry polymerization include aliphatic
hydrocarbyl solvents such as butane, pentane, hexane,

25 heptane and octane; aromatic hydrocarbyl solvents such as



15nmononers, a solvent and other materials to be supplied are optionally
continuously or intermttently supplied to a pol ynerization reactor, and
t he for mewloadiiasson pol ymer is continuously or intermtPemPwientasact ed
fromthe polynerization reactor. It is possible to use, as the

20pol yneri zation reactor, a |loop reactoriDz a reactor equipped with a
stirrer, or a reactor in which a plurality of reactors equipped with a
stirrer, each having a different kind and a different polynerization
reaction condition, are connected in series, in parallel or in a

25conbi nat imen Zher eold t233uedRy ahd hadlvgrrtad Hydiddadibyad svents
2012/ 063972PCT/ JP2011/ 076594 113 coated i nside wall. The sol vent, the

pol ymeri zath,of LeMRRIALWemRthRe Paly MRS iAald PbJYi@ITIND L respectively
selected so that it be possible to maintain the catalyst for addition

5p°|yneriZ%b%%@ﬁg%n§e§“§EEQQEQh%t%Eﬂy%%%.tOI@EgE%Q¥EjEHF sol vent and at

| east part o noners 1n a liquid phase, us the nononers can be

brought in it h e,catal yst for .addjti I rization. The
pol ymer i za&ylg&&%i%tg%%téa?: \gtohr ectalgs bfjés t(J%IrI ?/L efd r %%ta%g)utangg(ﬁgbkéo cé‘ow(z)lﬂste 150C. 10The

Pol yrmar | zatj gn. pressure, | 3 usual Ly 1100w ahqut, 9001 02,1 abput 10 M.

Furthermore, the main polymerization may be carried out in
two or more stages under a different reaction condition.
The polymerization time of the addition polymerization is
generally determined according to the kind of the objective

10 addition polymer and the polymerization reactor to be used,
and is usually from 1 minute to 20 hours.

The solution polymerization or slurry polymerization
can be carried out in accordance with known methods and
conditions. The method is preferably a method in which

15 monomers, a solvent and other materials to be supplied are
optionally continuously or intermittently supplied to a
polymerization reactor, and the formed addition polymer is
continuously or intermittently extracted from the
polymerization reactor. It is possible to use, as the

20 polymerization reactor, a loop reactor or a reactor
equipped with a stirrer, or a reactor in which a plurality
of reactors equipped with a stirrer, each having a
different kind and a different polymerization reaction
condition, are connected in series, in parallel or in a

25 combination thereof, as long as it is a reactor having a



In the solution polynerization and the slurry polynerization, the catalyst
for addition polynerization or conponents to be used to obtain the

cat al yst ,wandixmwsonrer s 15can be supplied to a pol yneri zatirgmzmeawsssr i n an
optional order by a known nethod. Exanples of the nethod of supplying them
to the polynerization reactor include (1)1® nethod in which the catal yst
for addition polynerization or conponents to be used to obtain the

catal yst, and nononers 20are simultaneously supplied, and (2) a nmethod in
whi ch the catal yst for addition polynerization or conmponents to be used to
obtai n thecgatabyshsiaadyagononers are successively suppli ed.

The gas-phase pol ynerization can be carried out in 25accordance with known

met hods and congiLi QB vee! eRHEOR01YR-2012k 0839 TRETIIRAOLLAEETYE 114 for

gas- phase pol ynerization i$ afluidzed bed type reaction vessel having a

coated | ”5Eggy}‘é{@&&za?&‘éﬁuegi‘@%%urteh% &l E'e@bé%‘%l%‘ilyé X ece‘c%%t 's%n_ﬁf'l%stsa Is a

fluidized type reaction vessel having-an enla portion e breactor

Ty have a8t LT LOBLAde LLGLSRCLHAN esITLe cor cdMATRLES of o

met hod in Wi R Fﬁe ca alyst %or a |t|on po conponents to

b dt t th atal yst i h | lied
Lo a Hol ynBPLYREP4RSTEEEeR™ AcPUARCROREL RGA ten o G TRPIGLR &t of 1 he

conmponent s plied in_a state fre n1nD|sture usually t.o her with
an inert gé?ié’ E g8nptr &SéﬁtoPaéuth% thﬁdf‘@&@ﬁe&s ethf drié 1&9 I%ar?@c 'hod

in which a solution gre pared by dissolving the catal yst or the conponents
in a sol veARdofhHsstt PrVOBP@BéﬁeGaBybﬁlPﬁPPH§t into contact with

catalyst for addition polymerization. The polymerization
temperature is usually from about -50 °C to about 150°C.

10 The polymerization pressure is usually from about 0.001 MPa
to about 10 MPa.

In the solution polymerization and the slurry
polymerization, the catalyst for addition polymerization or
components to be used to obtain the catalyst, and monomers

15 can be supplied to a polymerization reactor in an optional
order by a known method. Examples of the method of
supplying them to the polymerization reactor include (1) a
method in which the catalyst for addition polymerization or
components to be used to obtain the catalyst, and monomers

20 are simultaneously supplied, and (2) a method in which the
catalyst for addition polymerization or components to be
used to obtain the catalyst, and monomers are successively
supplied.

The gas-phase polymerization can be carried ocut in

25 accordance with known methods and conditions. A reactor



15t he catal yst or the conponents with the solvent is supplied. The
conponents to be used to obtain the catalyst for addition polynerization
may be i nsiowhtumBd7g supplied, or nay be supplied after PCTIg2myozEy two or
nore of the conponents into contact with each other in an optional 20order
in advance. There is no particular limtgtdaon on the polynerization
tenperature in the gas-phase polynerization as |ong as pol ynerization
tenperature is lower than the nelting tenperature of an addition polymer to
be produced, 25and the pol ynerization tenperature is preferably fromO0C WD

2012/ 063972B¢TdR204LsQ78099mbla 6@ 11520Cs and 1RAHiiz&d dddy tyRf erably from
30C to 100C. For the purposé of controlling the nelt fluidity of the

addi tion pg )é?ﬁ?&o‘hov_@%s%ﬁoﬂ'é%‘i%gyﬁﬁ‘%%&%'& TRy ike addad as.@ Fmlpayl ar

wei ght nodifier. An inert gas e allowed to 5coexist in a gas when

gaseous ”DQBEEE?ungzegl%g%rkﬁgg'gggctiohtv%%s%ﬁS%%b%efﬁ%i P L e

nol ecul ar wei g the produ ition polymer "by the polynerization

t t I I i,ght di fi h hydr. .
ereralur g6 3TRLEROg RLONL T e such B hudigsen pue
P 2 o v s PRVEE S, ML Ied catalyst, or, sddluion polymy i zatior

Examples of a method in which the catalyst for
addition polymerization or components to be used to obtain
the catalyst in the gas-phase polymerization is supplied to
a polymerization vessel include a method in which the

10 catalyst or the components is supplied in a state free from
moisture usually together with an inert gas such as
nitrogen or argon, hydrogen or ethylene; or a method in
which a solution prepared by dissolving the catalyst or the
components in a solvent or a slurry prepared by diluting

15 the catalyst or the components with the solvent is supplied.
The components to be used to obtain the catalyst for
addition polymerization may be individually supplied, or
may be supplied after bringing any two or more of the
components into contact with each other in an optional

20 order in advance.

There is no particular limitation on the
polymerization temperature in the gas-phase polymerization
as long as polymerization temperature is lower than the
melting temperature of an addition polymer to be produced,

25 and the polymerization temperature is preferably from 0°C



of addition polynerizing in a reactor having a coated inside wall in the
presence of a catalyst for addition 15pol ynerization. Addition

pol yrer i 280i2012/0689720Nn0Ner s capabl e of addition pol yneri PCagP2m1/bteé94pr esence
of a catalyst for addition polynerization, which is carried out so as to
obtain a prepolynerized catal yst for addixg on pol ynerization, may be

sonetines referred to as 20prepol yneri zati on. In the present
invention, there is no particular limtation on the prepolymnerization
met hod which is carried out in the reactor having a coated inside wal I, and

the preD°'¥HE&56Q§'Qﬁh@mﬁé¥Ehééi£¥fye§§@£¥r§ﬂi Uk PO 25090 WEBT @@dd on or
slurry polynerization using a solvent. WO 201 /063972PCT/JP2011/076594 116

Exanpl es tPSEeeﬁe'Bﬁkﬁege o?EEBngb@lWﬂbC@hQrﬁ@@ky¥§hh€%Epo%f'%h%arr'ed out
in the presence of a solvent, and | "ke. When the catalyst

pr epol y””!a@é&'cgaw éaﬁgﬂgEcﬁg béag ghﬁ% ”hg@%g'eﬂgm% QuAd D) JTRY exi st

in the reac coated poss e to use, as the
o] Sobon CERRLLIS.EOHESRE (Bl chTpouRs SR B! Whycueg e o,
polyngr. coexist in a gas when gaseous monomers are polymerized.

It is possible to control the molecular weight of the
produced addition polymer by the polymerization temperature
or a molecular weight modifier such as hydrogen.
Prepolymerization Method and Prepolymerized Catalyst for

10 Addition Polymerization

A prepolymerized catalyst for addition polymerization
can be produced by addition polymerizing monomers capable
of addition polymerizing in a reactor having a coated
inside wall in the presence of a catalyst for addition

15 polymerization. Addition polymerization of monomers
capable of addition polymerizing in the presence of a
catalyst for addition polymerization, which is carried out
so as to obtain a prepolymerized catalyst for addition
polymerization, may be sometimes referred to as

20 prepclymerization.

In the present invention, there is no particular
limitation on the prepolymerization method which is carried
out in the reactor having a coated inside wall, and the
prepolymerization method is preferably solution

25 polymerization or slurry polymerization using a solvent.



10The prepol yneri zation nmethod can be carried out by any of batchw se

pol yneri zati on and continuous polynerization nmethods. Furthernore, the

pol ymer i 280i201e/088972be carried out in two or nore stagesPOmUdeRO1NOTHSSS er ent
reaction condition. Cenerally, the polynerization time is 15appropriately
determ ned according to the kind of the Inb§ ective addition polynmer and the
pol yneri zation reactor to be used, and is within a range from1l mnute to
20 hours. The prepolynerization tenperature is usually from-50C to 100C,
preferably from-30C to 80C, and nore preferably 20 from-10C to 60C. The

t enper at ur gexeRp16e chareed 9Rcthaewaymethedprepehydri zation pressure is
usually from0.001 MPa to 5 MPa, and preferably fromO0.01 MPa to 2 Mra.

The perUC?QeBb§9ﬁE¥ﬁ§ékiéﬁ ¢at abyst ehobuddint kR %Q%%@%kkl%&igﬂ may be
used directly in"the main 25pol ynerizati on. Wen the prepol ynerized

cat al yst fgglV%gE20;ﬁ60§ﬁ?7§E§Z(JP2011/076594 117 addition polynerization
is formed by the fhethod of prepolynerization in the presence of a sol vent,

the prepol yneri ged cabal uat oL addi! Loa RoLYTE2alian s1ay B ised 10 the

mai n pol ynerization inastate of "a’s a slhurry u
meri_zation may

Al terpatively, .th repol yoeri zed catalyst . for addition _poly

be usdd | naPNELRALROBOTGRET 24t COREPHAS 1Pt o8 185 1 SFEer S8Gn Bt i ng
to treatnegts,such as renoval .of a nomer, .distill éion of a solvent,
filtrati onP@¥A8Hi AgCCAF§PngREAdet HE rkeitlé?hQOﬁPég By k& S&ri GF i9e
carried out _so that the anount of a paolymer produced by prepol ynerization
(al so refe?ié&tfenaéoﬁﬁébBByﬁ@WP?&PﬁoﬁDéegF@@P°H§G§I@}eﬁ§@dﬁé§d0?f to 1,000
g, preferably 0.5 to 500 g, and particularly preferably 1 to 100 g, per 1 g
of the actthat pAgchgenrdpeRpting compound (D) which can be used to

produce an addition polymer.

10 The prepolymerization method can be carried out by any
of batchwise polymerization and continuous polymerization
methods. Furthermore, the polymerization may be carried
out in two or more stages under a different reaction
condition. Generally, the polymerization time is

15 appropriately determined according to the kind of the
objective addition polymer and the polymerization reactor
to be used, and is within a range from 1 minute to 20 hours.
The prepolymerization temperature is usually from -50°C to
100°C, preferably from -30°C to 80°C, and more preferably

20 from -10°C to 60°C. The temperature may be changed on the
way. The prepolymerization pressure is usually from 0.001
MPa to 5 MPa, and preferably from 0.01 MPa to 2 MPa.

The produced prepolymerized catalyst for addition
polymerization may be used directly in the main

25 polymerization. When the prepolymerized catalyst for



15Mai n Pol yneri zation and Addition Polynmer In the present invention, when
an addition polyner is produced using the prepol ynerized catalyst for

addi ti on wol2grarwswat i on (nmai n pol ynerization), the prodecedrpmepwhyneri zed
catal yst for addition polynerization may be 20used as the catal yst for
addition polynerization as it is or afterldringing the prepolynerized
catal yst for addition polynerization into contact with an organoal m ni um
conmpound. From the viewpoi nt of superior polynerization activity, the

| atter is preferred. The organoal m ni um conpounds 25exenplified as the

conpound (&HdateoHspelgmerheat¥OnN2082£063342BGTLAB2QETHOA62F4 118

or ganoal m ni um conpound in the latter case. en the organoal m ni um

conpound i rdpedymbRe-aFRLAt 1hheneo rE%@ﬁcbso¥5ﬁa%bﬂv%hQ”‘%h%o 10, 000
nol /ol , preferably from 10 to 5,000 nol/nol, and more preferably from 30

to 1, 000 Pg?éggé¥§g§§§ngEaEQ§ EQ"EBEnggeAklon angm??QZEngBr gt%%prlzed

catalyst t1on polyneri atlon and the or m ni um conp (O

are used tesga'pg LALOREOn' B8 MELY ReR-0Lher St pr%p%'%%§5kg§%bgﬁiggyst

for addition po nerlza ion-an € organoa nlnlun1 £06o

suppl ed in tlon r Ln ptional order rnatively,
thoy Koy b8 SBBFYeRCLACERE- polfd hEFNZERrBNYF SEEBOP EPPATTERAT S 6 br ough
i nto contact th each ot in ad ance. \Wen the in polynerl ation is
carri od oUESERLEPL: AGTpARCASFYREr PEbiMALzation nay Be uSedTH R

main polymerization in a state of a solid after subjecting
to treatments such as removal of a monomer, distillation of
a solvent, filtration, washing, drying and the like.

10 The prepolymerization is carried out so that the
amount of a polymer produced by prepolymerization (also
referred to as prepolymerization degree) usually becomes
0.1 to 1,000 g, preferably 0.5 to 500 g, and particularly
preferably 1 to 100 g, per 1 g of the activating agent (B).

15 Main Polymerization and Addition Polymer

In the present invention, when an addition polymer is
produced using the prepolymerized catalyst for addition
polymerization (main polymerization), the produced
prepolymerized catalyst for addition polymerization may be

20 used as the catalyst for addition polymerization as it is
or after bringing the prepolymerized catalyst for addition
polymerization into contact with an organocalminium compound.
From the viewpoint of superior polymerization activity, the
latter is preferred. The organocalminium compounds

25 exemplified as the compound (C) are used as the



15t he prepol ynerization needs to be carried out in a reactor having a
coated inside wall, however, the main polynerization my or nmay not be
carried owD20re/a6B2r eact or having a coated inside wall. PCHaPB11/8765%t
particular limtation on a nethod of 20supplying the prepol ynerized

catal yst for addition polynerization of 118 present invention and the

or ganoal m ni um conpound (C) to a reactor for preparation of a catalyst or a
pol ymeri zation reactor for nmain polynerization. Exanples of the nethod

i nclude a nmethod in 25which a prepolynerized catal yst for addition

pol ymeri zabrgano¥in2A13m0E3RASREAE/ IR20hE/ 046884 tifeandwarnorganoal m nium
conpound (C) are supplied in a solid state; a nmethod in which a

prepol ymer hzgdn6at &k ¥shimf ebmpddhki 98 Bak¥Nethéabineln@NehakeRirgaRed Aisni um
conmpound (C) "are supplied in a state of a solution, a suspension or a

sslurry, | s8allygreeghbyl cSohyenbol hoT)1BhCNp32eHBAGNT LAY 1@eqc! i vating a

cat al yst conponent, such as noisture or oxyg en sufficiently

d; d [ Ex I f I t ol [ t hod

can i nei uds: apPometr Bohgar BB fBse BbRoentE  2n o, B0 kna: P, bhlelAg

hexane, heptane and_pctane; ar i ¢ hydrocarbyl solvents such as benzene
glue ﬁd Fg g4R g?%é

and t ng?3§ oﬂa SgﬁgFB arbyl solvents such as dichl oronet hane.
Arong them an ghLghehLeohidicarbul sobent ot 95,2 guatie vr ocar by

polymerization and the organocalminium compound (C) are used
to bring into contact with each other, the prepolymerized
catalyst for addition polymerization and the organcalminium

10 compound (C) can be supplied in a polymerization reactor in
an optional order. Alternatively, they may be supplied in
the polymerization reactor after they are brought into
contact with each other in advance. When the main
polymerization is carried out after the prepolymerization,

15 the prepolymerization needs to be carried out in a reactor
having a coated inside wall, however, the main
polymerization may or may not be carried out in the reactor
having a coated inside wall.

There is no particular limitation on a method of

20 supplying the prepolymerized catalyst for addition
polymerization of the present invention and the
organoalminium compound (C) to a reactor for preparation of
a catalyst or a polymerization reactor for main
polymerization. Examples of the method include a method in

25 which a prepolymerized catalyst for addition polymerization



15is nore preferred. There is no particular limtation on a

pol yneri zation nmethod in the main polynerization. Exanples of the nethod
can i ncl e 201)o6397gas- phase pol yneri zati on net hod i n whiPCli/Jg2E £0168940DNONES S
are polynerized, (2) a solution 20pol ynerization nethod or slurry

pol yneri zation nmethod (suspension pol yrErd zati on nmethod) in which nononers
are polynerized in a solvent, and (3) a bulk polynerization nmethod in which
nononers as a liquid are polynerized. The main polynerization can be
carried out by any of batchw se 25pol ynerizati on and conti nuous

pO'Y”EriZabh@naﬁaaﬂgéﬁoaiﬂﬁniﬁﬁ?8@%@6@6391@PCE&éP%Q§§&Q€@5Qﬁ 12@ommign

pol yneri zation may be carried out in two or nore stages under a different

reaction copditlog. mdBRoROL¥MRAEZAl hOBrbbBR yRE rihedMRiaR aRYskmerzation is
generally determ ned according to the kind of the objective addition

pol ymer 3”38&E€188'¥B§9&é§%h8€i&ﬁaﬁ 8raBPo??aHéQQPi%E@PL?o§§§%EBY(EBO”‘1

mnute to ours. e prepolynerized catal yst ition

pol yirer 28l gn. ghot DEAPLRSENL LOUCRL 81 o5 ,0ALE] Cul ATLpALSLer 3l 4 appl i ed

c
to the polynerization’in ion poly uced in the

formaof particles in th in | ynerizatio i ke.slurr ol ymeri zati on,
gas- pRase BEP§ﬁ¥ri}atFoﬁY§EBCB§$¥XpSPQNﬁP%ngPEnW i2h'a %O%?ﬁ €851 dCFon

pol ymeri zation or slurry pol rization can be carried qQut in accordance
with the aB6%et#BehoOBE énﬁaiéggﬁHiFPBHQ?ent' SUPhe A§a BOPRESE SpSFy ner i zat i on
can be carried out in accordance with_known methods and conditions. The
react or foPXYd8hphBaE BBEPnERLFACLBRLLY &CPPUPHizeadddbédet ya&ereact i on
vessel, and preferably a fluidized bed t{pe 20reaction vessel having an

enl arged pBremphesThRE Ehachydraagrhxiesalyentr iRgthbigd@etthod €@action

vessel
include aliphatic hydrocarbyl solvents such as butane,

10 pentane, hexane, heptane and octane; aromatic hydrocarbyl
solvents such as benzene and toluene; and halogenated
hydrocarbyl solvents such as dichloromethane. Among them,
an aliphatic hydrocarbyl solvent or an aromatic hydrocarbyl
solvent is preferred, and an aliphatic hydrocarbyl solvent

15 is more preferred.

There is no particular limitation on a polymerization
method in the main polymerization. Examples of the method
can include (1) a gas-phase polymerization method in which
gaseous monomers are polymerized, (2) a solution

20 polymerization method or slurry polymerization method
(suspension polymerization method) in which monomers are
polymerized in a solvent, and (3) a bulk polymerization
method in which monomers as a liquid are polymerized. The
main polymerization can be carried out by any of batchwise

25 polymerization and continuous polymerization manners. The



Exanpl es of a nmethod in which the prepolynerized catal yst for addition

pol yneri zation is supplied to a pol ynerization vessel include a nethod in
whi ch t hewP2oet@mBy73t is supplied in a state free from mpcstiprar/omasd |y WO
2012/ 063972PCT/ JP2011/ 076594 121 together with an inert gas such as

ni trogen or argon, hydrogen or ethylene;120 a nethod in which the catal yst
is supplied in a state of a solution prepared by dissolving the catalyst in
a solvent or in a state of a slurry 5prepared by diluting the catalyst with
t he sol vent. There is no particular limtation on the polynerization

t enper at ur Ragh Pa&yﬁaaaeaﬁthnmh'Z@bi@@r&ieboagtaant&@othy&ﬁﬁkzation
tenperature is lower than the nelting tenperature of an addition polyner to

be produced¢a4@3ndnbBe Bokyrekireaki QBak@AREN RIS tiSrRr efgfeabl y from OC to
150C, and particularly preferably from30C to 100C. For the purpose of

control ! ngot ifeRaL b LW Qi 8% Lhe addbl Lon AEMTRR.LA e e%%%q%?y e

hydr ogen y a nol ecul ar wei gh ier. An inert gas

|1 dt ' [ i :
Nononer s cAsRBTELBE AR Br AR Lo e g OF i DedeE AT B g an
ddi ti I f_th t in ti [ h i Si ddi ti
Bol yer i 2| REWBRGNEFS CHBabre BF = adaLt oo “aryiter 19 K Licso: Rithrdsence. of
t he aboye_catagﬁst for addition EOl Begizat!on or prepolynerized catal yst
for additiBRYBSHYnEFPPati BARYESt K é eSERESi'nvent i on. Exanpl es of the

nononer in the nethod for producing an_addition polymnmer of the present
i nvention can i ARBEuBéerplymerized cCatalyst for addition

polymerization of the present invention is particularly
preferably applied to the polymerization in which an

10 addition polymer is produced in the form of particles in
the main polymerization, like slurry polymerizatioh, gas-
phase polymerization and bulk polymerization.

The solution polymerization or slurry polymerization
can be carried out in accordance with the above methods and

15 conditions.

The gas-phase polymerization can be carried out in
accordance with known methods and conditions. The reactor
for gas-phase polymerization is a fluidized bed type
reaction vessel, and preferably a fluidized bed type

20 reaction vessel having an enlarged portion. The reactor
may have a stirring blade in a reaction vessel.

Examples of a method in which the prepolymerized
catalyst for addition polymerization is supplied to a
polymerization vessel include a method in which the

25 catalyst is supplied in a state free from moisture usually



250l efin, a diolefin, a cyclic olefin, an al kenylaromatic WO

2012/ 063972PCT/ JP2011/ 076594 122 hydrocarbyl and a pol ar nononer, each
havi ng 2 wo 28Q/@wa97kon atons, and two or nore kinds of mpoogerE1/0TE94Al SO be
si mul t aneously used. Exanples of the nononer include olefins such as

5et hyl ene, propyl ene, 1-butene, 1-pentene2l 4-nethyl-1- pentene,
5-net hyl -1 - hexene, 1-hexene, 1-heptene, 1l-octene, 1l-nonene, 1-decene and
vi nyl cycl ohexane; diolefins such as 1, 5-hexadi ene, 1, 4-hexadi ene,

1, 4- pent adi ene, 1, 7-octadi ene, 1, 8-nonadi ene, 1, 9-decadi ene,

4- et hyl - 1t6g€€hé§'@@€h an ;Q@Ekhébslsﬁcheé%dh&&&og&nﬁ%&hﬁ&g%mﬁ oct adi ene,
5-et hyl i dene- 2-nor bornene, dicyclopentadi ene, 5-vinyl- -norbor nene,

nor bor nadi y or her e 5-cy t agliee
5,8-endone?gsfeégﬁgéghégﬂgﬁggﬁthg?e%e&s%h%dbﬁﬁag#ggg %ﬁéog%gﬁéySt is

1’3'hexadigﬂﬁg1}e§ 9ft gdiene, Ledy Cé%h%%%%ﬁdgﬁggr%% ng deis%%ﬁbﬁgﬁxad'e”e

cyclic ole such™as nor%ornene rne
5-et hyl - 5- butyl or hor nene,

2 benoyi: 2dn8r§8?ﬁgxgt %etfaéyiwsgﬁdggéﬁinetF?@% | he@eﬁ s
| 8-
omet Byt oPFEB g B BB RSk ReT Eat R 1o ha T he s ahe sads et

acetyl-2-norbornene, 5-acetyl oxy-2-norbornene

5r net hoxycar bony€3€ndfhBPn ﬁétlﬁuéﬁﬁo}ﬁ@éF66ﬁ9? Shn&PSor nene,

5- met hy1- 5- net hoxycar bony1l- 2- nor bor nene, 5-cyano-2- norbornene,

8- net hoxycBPbYRGFLéREdePct BABREREHES anﬁﬁﬁyphase polymerization as

long as the polymerization temperature is lower than the
melting temperature of an addition polymer to be produced,
10 and the polymerization temperature is preferably from 0°C
to 150°C, and particularly preferably from 30°C to 100°C.
For the purpose of controlling the melt fluidity of the
addition polymer to be produced, hydrogen may be added as a
molecular weight modifier. An inert gas may be allowed to
15 coexist in a gas when gaseous monomers are polymerized.
Monomers capable of Addition Polymerizing
The method for producing an addition polymer of the
present invention is a method comprising addition
polymerizing monomers capable of addition polymerizing in
20 the presence of the above catalyst for addition
polymerization or prepolymerized catalyst for addition
polymerization of the present invention.
Examples of the monomer in the method for producing an
addition polymer of the present invention can include an

25 olefin, a diolefin, a cyclic olefin, an alkenylaromatic



258-tetracycl ododecene and 8-cyanotetracycl ododecene; WO

2012/ 063972PCT/ JP2011/ 076594 123 al kenyl aromati ¢ hydrocarbyl s such as
styrene, wbkerydobgnzenes (e.g., 2-phenyl propyl ene, 2-pheaylpetienss94and

3- phenyl propyl ene), al kyl styrenes (e.g., pnethylstyrene, mnethyl styrene,
o- et hyl styrene, p- 5ethylstyrene, methy}styrene, o-ethylstyrene, a-

nmet hyl styrene, 2, 4-di net hyl styrene, 2,5-di nethyl styrene,

3, 4-di net hyl styrene, 3,5-di nethyl styrene, 3-nmethyl-5- ethyl styrene,

1, 1- di phenyl et hyl ene, p-tertiary butyl styrene, and p-secondary

bUty|5tyreH?HroQb§B Keaykbanzenas ﬁ%n%merloébfhﬂ%bQQ&@e@ekcﬁQ@ carbon
al kenyl napht hal ene (e.g., 1- vinylnaphthalene); a,3-unsaturated carboxylic

aci ds (e.garofshYhhe %%dor”%%mkihb% e ?lt’ono‘rh@%rs' CatClad:s STReLI C
anhydride, itaconic acid, itaconic anhydride, and

bi cycl o( 2, %1%%1%aﬂ%85§ﬂ§ ds3gdi carboxylic acid), nmetal 15salts of nmetals
such as sodiun potassi I|th|un1 zi nc, nagne5|un1and cal cium of the

a43- unsat ur at ed cgpggégl ?h? mo%?ge§41%%§% % J %% |c acid esters

(e.qg., nethyl acry acrylate, "n- propyl acry ate |sopropyl
acryl

but yl acr ate, t hyl hexyl acrylate
met hadr yi aPEPYABHSY RGPRAGFFat -DHEEPaoyl REFRSLRy] e 8= P apiopy
nmet hacryl ate, n-but yl nehhﬁ;rykate and | sobutyl thacrylate) unsaturated
dlcarboxyIPEnaepﬁs %émﬁt YhalereX§efd andereREonilc §€i8Pe'V|nﬁ
(e.qg., Vlni acetate, vinyl propionate, vinyl caproate, vinyl 250aprate
vinyl | aur r@on@pﬁy|1§g§§papeangnalpygyyclo exane; diolefins such as

1,5-hexadiene, 1,4-hexadiene, 1,4-pentadiene, 1,7-octadiene,
1,8-nonadiene, 1,9-decadiene, 4-methyl-1,4-hexadiene, 5-

10 methyl-1,4-hexadiene, 7-methyl-1,6-octadiene, 5-ethylidene-
2-norbornene, dicyclopentadiene, 5-vinyl-2-norbornene,
norbornadiene, 5-methylene-2-norbornene, 1,5-cyclooctadiene,
5,8-endomethylenehexahydronaphthalene, 1,3-butadiene,
isoprene, 1,3-hexadiene, 1,3-octadiene, 1,3-cyclooctadiene

15 and 1,3-cyclohexadiene; cyclic olefins such as norbornene,
5-methyl-2-norbornene, 5-ethyl-2-norbornene, 5-butyl-2-
norbornene, 5-phenyl-2-norbornene, 5-benzyl-2-norbornene,
tetracyclododecene, tricyclodecene, tricycloundecene,
pentacyclopentadecene, pentacyclohexadecene, 8-

20 methyltetracyclododecene, 8-ethyltetracyclododecene, 5-
acetyl-Z2-norbornene, 5-acetyloxy-Z2-norbornene, 5-
methoxycarbonyl-2-norbornene, 5-ethoxycarbonyl-2-norbornene,
5-methyl-5-methoxycarbonyl-2-norbornene, 5-cyano-2-
norbornene, 8-methoxycarbonyltetracyclododecene, 8-methyl-

25 8-tetracyclododecene and 8-cyanotetracyclododecene;



WO 2012/ 063972PCT/ JP2011/ 076594 124 trifluoroacetate) and pol ar nononers
such as unsaturated carboxylic acid glycidyl esters (e.g., glycidyl

acryl at e,wgl2zgimdgd72net hacryl ate, and itaconic acid nono@CyarPzipl/omseer) .
5The present invention is applied to honopol ynerization or copol ynerization
of these nmononers. Exanples of the conbiredi on of nononers to be used for
copol yneri zation include ethyl ene and propyl ene, ethylene and 1-butene,

et hyl ene and 1-hexene, ethylene and 1-octene, and propyl ene 10and 1-butene.
Et hyl ene and a-olefin are preferred as the nononer to be used. The

nmononer toamﬁebl?@arbﬁaﬁ&@pﬁw&aehéa 1ensakht Ae Btesemle,i nvention is
preferably ethylene, propylene, 1- butene, 1-pentene, 1-hexene, 1-heptene,

1-oct ene, élR@H?@SenééﬁégeQSUeu,42“?5@%&1%28%9&%&%,OQ—ﬁh%hQQ¥&k%%%%ane- I'n
t he prepol ymerization of the present invention, two or noré kinds of

ol ef i S °a0nd! 395hEn9h BUbLINEAUT] Y 2G5 yrenese addi Hoon pol yrer

produced in the entroh rs partrcularly p ably a copol yner of

et hyl ene agg§§?%§?§kgkgn.méggggyégg§gegegoggh%gg&gggy%%ﬁgle%g and a-olefin

having a po né cfyst reifs pre €'a‘olefinis

preferably a-olefin having 3. to 8 carbon ato and exanpl es of the a-olefin
i ncl ude 1- SEP@H@FY{?H&eﬁée’éhagf-t&?@ﬁe. °'etg§’lstyrene' o=

methylstyrene, 2,4-dimethylstyrene, 2,5-dimethylstyrene,
3,4-dimethylstyrene, 3,5-dimethylstyrene, 3-methyl-5-
ethylstyrene, 1,1l-diphenylethylene, p-tertiary butylstyrene,
and p-secondary butylstyrene), bisalkenylbenzenes (e.g.,

10 divinylbenzene) and alkenylnaphthalene (e.g., 1-
vinylnaphthalene); a,f-unsaturated carboxylic acids (e.g.,
acrylic acid, methacrylic acid, fumaric acid, maleic
anhydride, itaconic acid, itaconic anhydride, and
bicyclo(2,2,1)-5-heptene-2,3-dicarboxylic acid), metal

15 salts of metals such as sodium, potassium, lithium, zinc,
magnesium and calcium of the a,B-unsaturated carboxylic
acid; and a,P-unsaturated carboxylic acid esters (e.g.,
methyl acrylate, ethyl acrylate, n-propyl acrylate,
isopropyl acrylate, tert-butyl acrylate, 2-ethylhexyl

20 acrylate, methyl methacrylate, ethyl methacrylate, n-propyl
methacrylate, isopropyl methacrylate, n-butyl methacrylate,
and isobutyl methacrylate), unsaturated dicarboxylic acids
(e.g., maleic acid and itaconic acid), vinyl esters (e.g.,
vinyl acetate, vinyl propionate, vinyl caproate, vinyl

25 caprate, vinyl laurate, vinyl stearate, and vinyl



WO 2012/ 063972PCT/ JP2011/ 076594 125 Exanpl es The present invention
w Il be described in nore detail bel ow by way of exanples and conparative
exanpl es,wbub12dsa97pr esent invention is not |limted ther @CoJPR1opBS4 es of
5addition polyners in the exanpl es were neasured by the foll ow ng
procedures. (1) Elenental Analysis Zn: Bi4er placing a sanple in an
aqueous sulfuric acid solution (1M, ultrasonic waves were applied to the
aqueous 10sul furic acid solution containing the sanple thereby extracting a
nmetal component into the aqueous sulfuric acid solution fromthe sanple. A

liquid portiraflabrbheetate)usnsiuipblaire maeictheS® Wudd a0 inaiuYatide net al
conponent was subjected to quantitative determ nation using |ICP

15spect r omehhboxkl i sABl §1¥RS agankiusled i . .f | agk dildjied ik exygen and
t he generated combusti on gas was absorbed in an aqueous “sodi um hydroxi de

sol ut on (19%-493drithen cye a0, Aingd sagueous. Seli koA SURject ed o

quantitative 20déeterm nati on using an ionic el ectrode (2) WFWFR MFR
is a nelt L%gw rate (unit: g/10 mnutes) neasured at 190C under a | oad of
21.18 N (2. ﬁ&y in accordance with the nethod defined in JI'S K7210-1995.

5 The present invention is applied to homopolymerization
or copolymerization of these monomers. Examples of the
combination of monomers to be used for copolymerization
include ethylene and propylene, ethylene and l-butene,
ethylene and l-hexene, ethylene and l-octene, and propylene

10 and l-butene. Ethylene and a-olefin are preferred as the
monomer to be used.
The monomer to be used in prepolymerization of the
present invention is preferably ethylene, propylene, 1-
butene, l-pentene, l-hexene, l-heptene, l-octene, l-nonene,
15 l-decene, 4-methyl-l-pentene or vinylcyclohexane. 1In the
prepolymerization of the present invention, two or more
kinds of olefins can also be simultaneously used.
The addition polymer produced in the present invention
is particularly preferably a copolymer of ethylene and a-
20 olefin. Among them, a copolymer of ethylene and a-olefin
having a polyethylene crystal structure is preferred. The
o-olefin is preferably a-olefin having 3 to 8 carbon atoms
and examples of the a-oclefin include l-butene, l-hexene and
l-octene.

25



(3) Swell ratio = SR A value which is obtained by dividing 25a strand

di aneter obtained at the time of the neasurenent WO

2012/ 0639YORCR/0$BPR11/ 076594 126 of MFR by an inner di ameraP20120B8%t mm) of
ade (4) MIt flowrate ratio = MFRR A val ue which is obtained by
dividing a nelt flowrate (MFR) neasurediz8 190C under a |oad of 211.82 N
(21.60 kg) by a nelt flow rate neasured 5Sunder a |oad of 21.18 N (2.16 kg)
in accordance with the nethod defined in JI'S K7210-1995. In the
entire measurenment of the above nelt flow rate, a polynmer blended in
advance W ghahp®@@ ppm of an antioxi dant was used. 10[ Exanple 1] (1)
Production of Reactor having Coated Inside Wall A solution (50 m) of POVAL

( KURARAY CO., '—:fFPe’ %%thaﬂ%enle%%@uﬁm bel%s%%'%d—1%01dofie':%ff'é|ﬁ [1],
= - OC(=0)CH3 in Fornula , OHin Fornmula [3]), the 1bconcentration

of whi ch ‘“‘Bé}?g P?ﬂ &d t8f1 EIE{nB‘ELﬁa' 0t B3 Er‘éﬁiv%pgk'aﬁ%fﬂé%',l”?)tugcr ;&)hl%e“e to

an inside wa Ut ocCl ave VI nNg an nner “vol une

equi pped whthsapstinien.and heated 10,90Cy LHBLEDY fORTLRY.A /gy de of

the sol uti aut ocl-ave havin i nside

5 addition polymers in the examples were measured by the
following procedures.
(1) Elemental Analysis
Zn: After placing a sample in an aqueous sulfuric acid
solution (1M), ultrasonic waves were applied to the aqueous

10 sulfuric acid solution containing the sample thereby
extracting a metal component into the aqueous sulfuric acid
solution from the sample. A liquid portion of the aqueous
sulfuric acid solution containing the metal component was
subjected to quantitative determination using ICP

15 spectrometry.
F: A sample was combusted in a flask filled with oxygen and
the generated combustion gas was absorbed in an aqueous
sodium hydroxide solution (10%), and then the obtained
aqueous solution was subjected to quantitative

20 determination using an ionic electrode method.
(2) MFR: MFR is a melt flow rate (unit: g/10 minutes)
measured at 190°C under a load of 21.18 N (2.16 kg) in
accordance with the method defined in JIS K7210-1995.
(3) Swell ratio = SR: A value which is obtained by dividing

25 a strand diameter obtained at the time of the measurement



200n which the layer had fornmed was dried under reduced pressure at 90C for
about 1 hour thereby vaporizing ethanol as a solvent fromthe | ayer, and

t hus obt avoi2nrp/@sv7aut ocl ave having an i nside wall coat e@CRiJPI1POAY4 The
amount of POVAL based on the inside wall area of the 25reactor was 0.5
g/n2. 127 (2) Production of Modified Parzécles (B) In the sane
manner as in the preparation of the conmponent (A) of Exanples 1(1) and (2)
of JP-A-2009-79180, nodified particles (B) in the present specification
were Sproduced. As a result of an elenental analysis, the content of Zn was

11% by wei gt m@RdphenconRhert @bmEtwas (6. 4%¥sbymieiodhty idiet.he nodified
particles (B). (3) Prepolynerization The autocl ave having a coated inside

wal I was drh?dMéQtuﬁﬁé& ES@%C%QtEBGSSM@@F ng HQQ%eaMhlc% e Aqeyve was

repl aced by nitrogen. After evacuation of nitrogen fromthe autoclave 480
| Dl SO D i
s S IE a8 S RUTT SR e bl by I
tr11 sSout yPn gFEnPnER%C)’% Phe8ohc Qariét KGh oF ARFeRdRESS2 BAduLPEd o 1. 0

mml /m, in hexane was added and 9 8 nerization was initiated. First,
pr epol yrer FeahPEndgadnedr Ared18uK7380382%0r 30 ninutes while suppl ying

In the entire measurement of the above melt flow rate,
a polymer blended in advance with 1,000 ppm of an
antioxidant was used.
10 [Example 1]
(1) Production of Reactor having Coated Inside Wall
A solution (50 ml) of POVAL (KURARAY CO., LTD., brand
name: LM-25) (m = 160 and n = 90 in Formula [1l], Q = -
OC(=0)CH; in Formula [2], R = OH in Formula [3]), the
15 concentration of which was adjusted to 1 mg/ml, in ethanol
was applied using a pipette to an inside wall of an
autoclave (having an inner volume of 3 liters) equipped
with a stirrer and heated to 90°C, thereby forming a layer
made of the solution. The autoclave having an inside wall
20 on which the layer had formed was dried under reduced
pressure at 90°C for about 1 hour thereby vaporizing
ethancl as a solvent from the layer, and thus obtaining an
autoclave having an inside wall coated with POVAL. The
amount of POVAL based on the inside wall area of the

25 reactor was 0.5 g/m®.



ethylene at a rate of 0.13 g/mnute. Then, the supplying gas was changed to
an et hyl ene/ hydrogen m xed gas 25(concentrati on of hydrogen: 0.182 nol %,
and the WO2BQIRBsOE3972PCT/ JP2011/ 076594 128 tenper at ur @eCrRaB201& TS t 0 50C
over 30 mnutes while supplying the m xed gas at a rate of 0.58 g/ mnute
and et hyl ene was continuously pol ynerizethrat 50C for 3 hours. The nononers
and butane were purged fromthe autoclave and 5the prepol yneri zed cat al yst
for addition polynerization was obtai ned. The anmobunt obtained was 133.2 ¢
and the pol ynerization degree per nodified particles (B) was 18.9 g/g. The

pol ymer waganobrabtiaehed be Mi@irAgkhdeawalilci@ls tlag autoclave. 10(4) Main
Pol yneri zati on After evacuating argon in an autoclave (having an

i nner volune of 13 Eb@ef%%)neeﬂx'éhﬂg?cqa‘é'i LR 3n¥ rrré%%’ra\ﬁ"lio%lh o%§h®i ed under

(i
reduced pressure and of which 1 nside atnosphére was repl aced by argon,

hydrogen (gg&ghggn@%?saw %x%ingge@?’i ('Yga)an‘éas(zzsg‘%dﬁl 23 L1 Rt ene- 1

and 965 g ane were supp to thé autocl and thenthe
et hyl ded so that its

mmer U GR:L BeF iR ARC I IEneRe s B spp e atEg SR AN L
o5l o gas 20 omaLogt spll o ansl x5l 3 s, 495 COTRaRL L] g Lhe oystem
triisobutykogkgg%ngglZghgas 11% by weight and the content of F was
6.4% by weight in the modified particles (B).
(3) Prepolymerization
The autoclave having a coated inside wall was dried
10 under reduced pressure and then air in the autoclave was
replaced by nitrogen. After evacuation of nitrogen from
the autoclave, 480 g of butane and 203 mg (379 umol) of
ethylenebis (indenyl)zirconium diphenoxide (A) were added
into the autoclave. After stirring a mixture in the
15 autoclave at 50°C for 2 hours, the mixture was cooled to
30°C. Then, 1 g of ethylene was added and 7.0 g of the
modified particles (B) produced in (1) described above was
added. Then, 3.5 ml (3.5 mmol) of a solution of
triisobutyl aluminum (C), the concentration of which was
20 adjusted to 1.0 mmol/ml, in hexane was added and
prepolymerization was initiated. First, prepolymerization
was carried out at 30°C for 30 minutes while supplying
ethylene at a rate of 0.13 g/minute. Then, the supplying

gas was changed to an ethylene/hydrogen mixed gas

25 (concentration of hydrogen: 0.182 mol%), and the



concentration of which was adjusted to 1 mml/m, in hexane was supplied
thereto. Then, 1.0 m of a solution of 25triethylam ne, the concentration
of whi ch we=oedjessted to WO 2012/ 063972PCT/ JP2011/ 07659¢THRD100%659m 0l / m
in toluene was added to the autoclave. Furthernore, 384.8 ng of the

prepol yneri zed catal yst for addition polyperization produced in (3)

descri bed above was supplied. Ethylene and butene-1 were pol ynerized at 70C
5for 3 hours while feeding an ethyl ene/ hydrogen m xed gas (hydrogen: 0.313
nol %9 so as to nmaintain the total pressure at a given value. As a result,

90 g of an bl tRQley TRls YaS sQf &iNehecPRLYMeRLZAL haReACH L hEY Per
nodi fied particles (B) was 4,400 g/g. The obtained olefin polyner

10exhi bi t ed ,ap1MFROf he Rl xR 0 A R & ettt of BXYP!Fmilnddd drpduction of

React or havi ng at’ed I nside In the same manner as I n Exanple

ot 150 MESBY e weneshA R RS ) B e e e £6T S RES

e concentra was adj us

ethanol vag, appliede.d Leactol avifgannslde val | ,coaled Will POYAL was

obt ai ned. € amoun L base area € reactor
was 159 9/ Mo (ZRoBaSRYIRY 23 0Y 20 AT AL B TRL S

obtained. The amount obtained was 133.2 g and the
polymerization degree per modified particles (B) was 18.9
g/g. The polymer was not attached to the inside wall of
the autoclave.

10 (4) Main Polymerization

After evacuating argon in an autoclave (having an

inner volume of 5 liters) equipped with a stirrer, which
was dried under reduced pressure and of which inside
atmosphere was replaced by argon, hydrogen (partial

15 pressure of 0.037 MPa) was added and 235 g of butene-1 and
965 g of butane were supplied to the autoclave, and then
the temperature was raised to 70°C. Thereafter, ethylene
was added so that its partial pressure might become 1.6 MPa,
and the system was stabilized. As a result of gas

20 chromatographic analysis, the gas composition in the system
was as follows: the content of hydrogen = 1.91 mol%. A
solution (2.0 ml) of triisobutyl aluminum, the
concentration of which was adjusted to 1 mmol/ml, in hexane

was supplied thereto. Then, 1.0 ml of a solution of

25 triethylamine, the concentration of which was adjusted to



ng (324 ilnmol) of ethyl enebis(indenyl)zirconi um di phenoxide (A) and 7.0 g
of the nodified particles (B) produced in Exanple 1(2) described above were
added, amdotheto6841? aut ocl ave havi ng a coated inside waPCTEPZduo®d94 n
Exanpl e 252(1) descri bed above was used, prepolynerization was WO

2012/ 063972PCT/ JP2011/ 076594 130 carriedzat. The anount of the

prepol yneri zed catal yst for addition polynerization obtained was 129.7 g,
and pol ynerization degree per nodified particles (B) was 18.6 g/g. The

pol ymer was not attached to the inside wall of 5the autoclave. (3) Main

Pol ymeri zapi ohmmol/mAf t €h €waGHALI REsakgaBd Boakhaukeelaueviehavi ng an inner
volume of 5 liters) equipped with a stirrer, which was dried under reduced

pressure apdrehephbeh 'B@Mdg % abﬁo%ﬂﬁeb%eb%iyh%Eh%%%dc%ia@@%%nfoEydrOgen
(partial pressure of 0.0 mas added and 235 g of butene-1 and 965 g

of butane %éﬁtiﬁg%bﬁ%wﬂzg%l bé‘cﬂ@egggg (B§N e L eer %to‘ér

rai sed to ethy was a so'that 1ts partial pressure

Chomat ogr SERPELERal yE%E?’T?Ht&hgaéy%BﬁﬁB& B2 Peh GMeyaEsm i 5T ol Lov:

the cont ent of shydl,ogeRnT1d $2eABhY A oLy 'egre'/aydrog of o 1ygouty!
(hydrogen: 0.313 mol%) so as to maintain the total pressure
at a given value. As a result, 90 g of an olefin polymer
was obtained. Polymerization activity per modified
particles (B) was 4,400 g/g. The obtained olefin polymer

10 exhibited an MFR of 2.51 and an SR of 1.44.
[Example 2]
(1) Production of Reactor having Coated Inside Wall
In the same manner as in Example 1(1), except that 200

ml of a solution of POVAL (KURARAY CO., LTD., brand name:

15 LM-25), the concentration of which was adjusted to 1 mg/ml,
in ethanol was applied, a reactor having an inside wall
coated with POVAL was obtained. The amount of POVAL based
on the inside wall area of the reactor was 1.9 g/m®.

(2) Prepolymerization

20 In the same manner as in Example 1(3), except that 173
mg (324 pmol) of ethylenebis(indenyl)zirconium diphenoxide
(A) and 7.0 g of the modified particles (B) produced in
Example 1(2) described above were added, and that the

autoclave having a coated inside wall produced in Example

25 2(1) described above was used, prepolymerization was



concentration of which was adjusted to 1 mol/m, in hexane 20was supplied
thereto. Then, 1.0 m of a solution of triethylamne, the concentration of
whi ch wasweaapregoee?i2to 0.1 nmol/m, in toluene was addedPCEHJIPHIVATEDC| ave.
Furthernore, 384.1 ng of the prepolynerized catalyst for addition

pol ynmeri zati on produced in Exanple 2(2) xbgscri bed 25above was suppli ed.

Et hyl ene and butene-1 were polynerized WD 2012/063972PCT/JP2011/076594 131
at 70C for 3 hours while feeding an ethyl ene/ hydrogen m xed gas (hydrogen:
0.301 nol %9 so as to nmaintain the total pressure at a given value. As a

result, 10sa8r9tdaBuél ef rRePah¥iBE WES t8Bt giregd yhelry FRU ZRitiaQRysAClfiow ty
per 5nodified particles (B) was 5,100 g/g. The obtained ol efi n pol yner

exhi bi t ed QadyEBonﬁéi%@e?@ga%@oﬁRoBEalnéa-wEgDﬁﬁ@ﬁqtgyea%@a”p|e 1] (1)

Prepol ynerization Ih t sanme manner as in Exanple 1( except that the

10i nsi de - o] n ; d that 73 24 Rmol
ofletLyIeﬁg%?¥?%ﬁ32%§?y§i?%gxgﬁﬁggfpﬁ%ﬁggggg Fz?@gﬁ&@%_é%é gggtﬁg'ﬁhdifiéd
articl ' I i bed ,

P cpol ymer P24t | of aBot A er e TBulot TS CAGGR: Cor CFfe 0P8 Vi S

cat al yst 1?Por a diiion pol ymeri zati on obtained was 123.9 g and

polynériza Gn2dEGFeBVBer nodified particles (B) was 16.9 g/g. The obtai ned
prepol yneri zed, cat al for addition polynerization (5.8 g) was obtained as

yst
a product &cYatféd F8§Vﬁ$rFﬁ§F68nmall of the autocl ave.

After evacuating argon in an autoclave (having an
inner volume of 5 liters) equipped with a stirrer, which
was dried under reduced pressure and of which inside

10 atmosphere was replaced by argon, hydrogen (partial
pressure of 0.037 MPa) was added and 235 g of butene-1 and
965 g of butane were supplied to the autoclave, and then
the temperature was raised to 70°C. Thereafter, ethylene
was added so that its partial pressure might become 1.6 MPa,

15 and the system was stabilized. As a result of gas
chromatographic analysis, the gas composition in the system
was as follows: the content of hydrogen = 1.95 mol%. A
solution (2.0 ml) of triisobutyl aluminum, the
concentration of which was adjusted to 1 mmol/ml, in hexane

20 was supplied thereto. Then, 1.0 ml of a solution of
triethylamine, the concentration of which was adjusted to
0.1 mmol/ml, in toluene was added to the autoclave.
Furthermore, 384.1 mg of the prepolymerized catalyst for
addition polymerization produced in Example 2(2) described

25 above was supplied. Ethylene and butene-1 were polymerized



20(2) Main Polynerization After evacuating argon in an autocl ave
(having an inner volunme of 5 liters) equipped with a stirrer, which was

dri ed undeo 20exhesEd pressure and of which inside atnospireTaPas0TEpd aced by
argon, hydrogen (partial 25pressure of 0.037 MPa) was added and 235 g of
butene-1 and WO 2012/ 063972PCT/ JP2011/ 0i/$H694 132 965 g of butane were
supplied to the autoclave, and then the tenperature was raised to 70C
Thereafter, ethylene was added so that its partial pressure m ght becone
1.6 MPa, and the systemwas stabilized. As a result of gas 5chromatographic

anal ysi s, e Sk 0t he S . content of
hydr ogen :g?.ggqﬁnfggp%\g% ﬁ?i%ﬁl%%.gé%§§ﬁg}ﬁﬁrfﬁg%%géérﬂgﬁﬁhgﬁﬁnl t he

concentratj f i . ust t | , AN uppl i ed
Tﬁgg?elgge mqhgp%g@ql. ot 8d1t Qok MRl B, tioh RAG¥RRE N&$HeSUPP

thereto. : a“solution of 10triethylanne, the concentration
o oD B R U REA G IRULR ah O clyere VRS AUt o U o
a0 1 00 PRLEEL £RLL AR PR USRS O LAVLS ST L 5P e
hout s ol | orgadL 02 CLiL gl hydiogen i 104 925, Chughagetiy 0,204 1o
polymer exhibited an MFR of 1.86 and an SR of 1.42.
[Comparative Example 1]
(1) Prepolymerization
In the same manner as in Example 1(3), except that the
10 inside wall of the autoclave was not coated, and that 173
mg (324 pumol) of ethylenebis(indenyl)zirconium diphenoxide
(A) and 7.3 g of the modified particles (B) produced in
Example 1(2) described above were added, prepolymerization
was carried out. The amount of the prepolymerized catalyst
15 for addition polymerization obtained was 123.9 g and
polymerization degree per modified particles (B) was 16.9
g/g. The obtained prepolymerized catalyst for addition
polymerization (5.8 g) was obtained as a product attached
to the inside wall of the autoclave.
20 (2) Main Polymerization
After evacuating argon in an autoclave (having an
inner volume of 5 liters) equipped with a stirrer, which
was dried under reduced pressure and of which inside
atmosphere was replaced by argon, hydrogen (partial

25 pressure of 0.037 MPa) was added and 235 g of butene-1 and



62 g of an olefin polynmer was obtained. Polynerization activity per

nodi fied particles (B) was 3,000 g/g. The 20obtai ned ol efin pol yner

exhi bi t edwarroNRiR3OR 4. 54 and an SR of 1.48. WD PCT/JP2011/076594

2012/ 063972PCT/ JP2011/ 076594 133 CLAI M5 1. A nethod conprising coating
an inside wall of a reactor with a random3zZopol yner represented by Formul a
[1], 5IJmr-Kn[1l] wherein J is a repeating unit represented by Formula [2];
Kis a repeating unit represented by Fornmula [3]; mrepresents the nunber
of J in the random copol yner being from 10 to 3000; n represents the nunber

of K in theesagdeth blcapel were Bappdikdorol®Heo a3@@R] ave,epimesaMen random
[2] [ 3] wherein Qin Fornula [2] represents RLC(=0)0-, R1S(=0)20-,

(OH) 2P(=0 }n@- teHPbrARLB( #8E0+ads6ERL2A030) O- thBrbBriar FOERHY Rehal
represents HO- or R10-; Rl represents a hydrocarbyl group having 1 to 20
carbon atogesWahER4™RY RA¥E 2t3UBSLttid8Nbressure might become 1.6 MPa,
and the system was stabilized. As a result of gas
5 chromatographic analysis, the gas composition in the system
was as follows: the content of hydrogen = 1.84 mol%. A
solution (2.0 ml) of triisobutyl aluminum, the
concentration of which was adjusted to 1 mmol/ml, in hexane
was supplied thereto. Then, 1.0 ml of a solution of
10 triethylamine, the concentration of which was adjusted to
0.1 mmol/ml, in toluene was added to the autoclave.
Furthermore, 349.0 mg of the prepolymerized catalyst for
addition polymerization produced in Comparative example
1(1) described above was supplied. Ethylene and butene-1
15 were polymerized at 70°C for 3 hours while feeding an
ethylene/hydrogen mixed gas (hydrogen: 0.293 mol%) so as to
maintain the total pressure at a given value. As a result,
62 g of an olefin polymer was obtained. Polymerization
activity per modified particles (B) was 3,000 g/g. The
20 obtained olefin polymer exhibited an MFR of 4.54 and an SR

of 1.48.



2. The method according to claim1, wherein the reactor 20is a reactor for
addi tion polynerization. W) 2012/063972PCT/JP2011/076594 134 3. A
react or Mhwoiznp/@m3weat ed i nside wall produced by the netiret/JRUAOPTHSMY t O
claim1l1 or 2. 4. A method conprising addition polynerizing nononmers 5
capabl e of addition polynerizing in the p32sence of a catalyst for addition
pol yneri zation in the reactor having a coated inside wall according to
claim 3. 5. The method according to claim4, wherein the catal yst 10 for
addition polynerization is a catal yst produced by bringing a conpound (A)
selected froma transition netal conpoumtMgepresented by Fornmula [4] or its
p-oxo type transition netal conpound di mmer, and an activating agent (B)
into contact with each other, 15LIaM Xi b[4] wherein M is a transition
metal atomof Goup 4; LI is a group having a cycl opentadi ene type anionic
skel eton or jconpai ReRgod hé&ﬁﬁ?iéiﬁgl Xdat$ng NahooeNs BEOM A1 of a
hydr ocar byl oxy group, or a hydrocarbyl group other than 20groups having a
cycl opent adj y ni,oni el ; i r i i 0 a5 3
s B numberCear Suing. 0o0dp SRR lyRx Fehrt el Yok (e
may b% i nked to anobhgg_kl ei t her digﬁftly or by a group containing a
carbon atom a silicofi aton a nitrog atom 25an oxygen atom a sul fur

atomor a ng§qurﬁsigtgnkepeating unit represented by Formula [2]; K
is a repeating wunit represented by Formula [3]; m
represents the number of J in the random copolymer being

from 10 to 3000; n represents the number of K in the random

10 copolymer being from 10 to 3000; r represents random,
Q [2]
R (3]

wherein Q in Formula ([2] represents IﬁC(=O)O—, R}S(=O)x}n
(OH)2P(=0 ) ©0-, (OH) (OR})P(=0)0- or (OR'),P(=0)0-; R in
15 Formula [3] represents HO- or R!0-; R! represents a
hydrocarbyl group having 1 to 20 carbon atoms which may

have a substituent.

2. The method according to claim 1, wherein the reactor

20 is a reactor for addition polymerization.



WO 2012/ 063972PCT/ JP2011/ 076594 135 6. The nethod according to claim4,
wherein the catalyst for addition polynerization is a catalyst produced by
bri ngi ng wocompesatd (A) selected froma transition netalPCPJenporese
represented by Fornula [4] or its Il-oxo type transition nmetal conpound

di nmer, an activating agent (B) and an dr3fnoal m ni um conpound (C) into
contact with each other, LlIaMLX1b[4] 10wherein M is a transition netal
atomof Goup 4; LI is a group having a cycl opent adi ene type ani onic

skel eton or containing a hetero atom X 1is a halogen atom a

hydr ocar byl 8xy gr aepcter hawidiocardydted olps Didewal haprotages Bbavitige a
cycl opent adi ene type anionic skeleton; a is 15 a nunber satisfying 0 < a 5

3, b is a nuehed satbghlynggte =1Bik 3, owhen there are nore than one LI, one
LI may be linked to another LI either directly or by a group containing a

carbon atom a silicon atom a nitrogen atom an oxygen atom a sulfur atom
or a phosphorus atom 20 7. The nethod according to claim5 or 6, wherein

ol Lowing (70 10y T a5 e To P H S CoRACk Wi Ok Sach O Ry | MoBra, e
compoynd  gOL.gRPN! ede DY, FRVRA [LRym QAU G6397RECTS JER0IIL 016504,

catalyst for addition polymerization in the reactor having

a coated inside wall according to claim 3.

5. The method according to claim 4, wherein the catalyst
10 for addition polymerization 1is a catalyst produced by
bringing a compound (A) selected from a transition metal
compound represented by Formula [4] or its p-oxo type
transition metal compound dimmer, and an activating agent
(B) into contact with each other,
15 L1.M'XYy, [4]
wherein M' is a transition metal atom of Group 4; L! is a
group having a cyclopentadiene type anionic skeleton or
containing a hetero atom; X! is a halogen atom, a
hydrocarbyloxy group, or a hydrocarbyl group other than
20 groups having a cyclopentadiene type anionic skeleton; a is
a number satisfying 0 < a £ 3; b is a number satisfying 0 <
b < 3; when there are more than one L}, one L' may be
linked to another L' either directly or by a group
containing a carbon atom, a silicon atom, a nitrogen atom,

25 an oxygen atom, a sulfur atom or a phosphorus atom.



MeL22[ 5] (b): a compound represented by Fornula [6], R2t _1TH[ 6] (c): a
conpound represented by Fornmula [7], 5R311-211" H2[ 7 ] (d): an

i nor gani cwoxotéepEiet i cl e or an organi ¢ pol ynmer particl e PCriIe281/0768%4 | N
Formula [5] is a Goup 12 elenent; L2 is a hydrogen atom a hal ogen atom or
a hydrocarbyl group, and 10 tw L2 nmay @5 the sanme as or different from
each other; R2 is an electron withdrawi ng group or a group containing an

el ectron withdraw ng group, and when there are nore than one R2, they may
be the sane as or different fromeach other; R3 is a hydrocarbyl group or a
hal ogenated 15 hydrocarbyl group; T in Fornula [6] is a Goup 15 el enent
or a Goup 16 elenent; t is the valence of T; T in Formula [7] is a Goup

15 element g aTEeodRthédelRIRINdiny ito tEéBaMml epchheteln. t2@8.catha y@t hod
according to any one of clainms 4 to 7, wherein the addition polynerization

oSS SRR B A e el 1) A AN 0 AR O i
bringing a compound (A) selected from a transition metal
5 compound represented by Formula [4] or its up-oxo type
transition metal compound dimmer, an activating agent (B)
and an organoalminium compound (C) into contact with each
other,
LYM'X' [4]

10 wherein M! is a transition metal atom of Group 4; L! is a
group having a cyclopentadiene type anionic skeleton or
containing a hetero atom; X! is a halogen atom, a
hydrocarbyloxy group, or a hydrocarbyl group other than
groups having a cyclopentadiene type anionic skeleton; a is

15 a number satisfying 0 < a £ 3; b is a number satisfying 0 <
b < 3; when there are more than one L', one L! may be
linked to another L' either directly or by a group
containing a carbon atom, a silicon atom, a nitrogen atom,
an oxygen atom, a sulfur atom or a phosphorus atom.

20

7. The method according to c¢laim 5 or 6, wherein the
activating agent (B) 1is a modified particle produced by
bringing the following (a), (b), (c) and (d) into contact
with each other,

25 (a): a compound represented by Formula [5],



slurry. 10. The method according to any one of clains 4 to 9, wherein

t he nononers capabl e of addition polynerizing are 5ethyl ene and an

a- ol ef i n.wo2a12/0839m2t hod for produci ng a prepol yneri zed eararyat/ofesy4
addition polynerization, wherein the nethod conprises addition polynerizing
nononers capable of addition 10 polyneriZ3ég in slurry in the presence of a
catal yst for addition polynerization in the reactor having a coated inside
wal | according to claim 3. 12. The method according to claim11l, wherein
the catalyst 15 for addition polynerization is a catalyst produced by
bringing a conpound ¢A)%,sel ected friegm a transiti on netal conpound
represented by Fornula [4] or its p-oxo type transition netal conpound

di mer, and an aehi:vat cegpagedt reBreisBhe ecoBiAtorutlfa gagh other,
20LI aM Xi b[ 4] wherein M is a transition netal atomof Goup 4; LI is a
group having a cyclogeg%@giene type pgjonic skeleton or containing a hetero
atom X is a halogen atom a hydrocarbyl oxy group, or a hydrocarbyl group

W0 20121 063979PCT P30 L 87 0E0 THC R Rusher e SEETIng 0°2 a3: b is a

nunber. satisfying O §3b ',Mhen t here aﬂﬁ nore than one LI, one LI may be
Iinkeg to another Ll eifher’directly or by a group containing a carbon

t il Nit t 9 t | f t
Phosphor us. at om(C13. SHnd REBRD] CaCtort: G 1o cerarh 1. AT FASTER al yot

particle,
wherein M? in Formula [5] is a Group 12 element; 1?2 is a
hydrogen atom, a halogen atom or a hydrocarbyl group, and
10 two L2 may be the same és or different from each other; R?
is an electron withdrawing group or a group containing an
electron withdrawing group, and when there are more than
one R?, they may be the same as or different from each
other; R® is a hydrocarbyl group or a halogenated
15 hydrocarbyl group; T in Formula [6] is a Group 15 element
or a Group 16 element; t is the valence of T; T' in Formula
[7] is a Group 15 element or a Group 16 element; u is the

valence of T'.

20 8. The method according to any one of claims 4 to 7,
wherein the addition polymerization is carried out in a gas

phase.

9. The method according to any one of claims 4 to 7,

25 wherein the addition polymerization is carried out in



for addition polynerization is a catal yst produced by bringing a conpound
(A) selected froma transition netal 10 conpound represented by Fornula [4]
or its p-wRatyEa7ransition netal conpound di nmer, an &cwiJvzii/ngsagent ( B)
and an organoal m ni um conpound (C) into contact with each other,

Ll am xIt[4] 15wherein M is a transitionl3ktal atomof Goup 4; LI is a
group having a cycl opentadi ene type anionic skeleton or containing a hetero
atom X1 is a halogen atom a hydrocarbyl oxy group, or a hydrocarbyl group
ot her than groups having a cycl opent adi ene type anionic skeleton; a is 20a
nunber satk3hyrgg O < a3; b is a nunber satisfying O < b 3; when there are
nore than one LI, one LI may be linked to another LI either directly or by
a group containing a carbon atom a silicon atom a nitrogen atom an
oxygen atom a sulfur atomor a phosphorus atom WD

2012/ 0639728CT/ ¢RE0 I G/5P94 L3R didd:- %D%ﬁ%g'dﬁ@rio@dcfﬂzﬁéysﬁ tor o,

addi tion pol ynerization produced by the nethod according any one of clains

11 to 13. t dugi n | 4400 pol 1ek e, he
met hod con%%?ggéna é?fﬁg%Q%gFéﬁe??E?%é@néﬁgg%%%ng%nggﬁg?eggg???o$§é

pol ymeri zi e esence .he prepol ynerized catal yst for addition
polyggrizagggkﬂgégo? ?néﬁtg 8?%?%514. 1016. A nethod for producing an

addi tion polyner, wherein the nethod conprises addition polynerizing
nononers capable of addition polynerizing in the presence of the

prepol ymer (zed gatal sty for, additlon ol VRl zetion Aeser dhog: g ol m 14
addition polymerization, wherein the method comprises
addition polymerizing monomers capable of addition

10 polymerizing in slurry in the presence of a catalyst for

addition polymerization in the reactor having a coated

inside wall according to claim 3.

12. The method according to claim 11, wherein the catalyst
15 for addition polymerization 1s a catalyst produced by
bringing a compound (A) selected from a transition metal
compound represented by Formula [4] or its u-oxo type
transition metal compound dimmer, and an activating agent
(B) into contact with each other,
20 L'MXY, [4]
wherein M! is a transition metal atom of Group 4; L' is a
group having a cyclopentadiene type anionic skeleton or
containing a hetero atom; X! is a halogen atom, a
hydrocarbyloxy group, or a hydrocarbyl group other than

25 groups having a cyclopentadiene type anionic skeleton; a is



15 17. The nethod according to claim15 or 16, wherein the nononers capabl e
of addition polynerizing are ethylene and an a-ol efin.
WO 2012/063972 PCT/JP2011/076594
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a number satisfying 0 < a £ 3; b is a number satisfying 0 <
b < 3; when there are more than one 1!}, one L! may be
linked to another L' either directly or by a group
containing a carbon atom, a silicon atom, a nitrogen atom,

5 an oxygen atom, a sulfur atom or a phosphorus atom.

13. The method according to claim 11, wherein the catalyst
for addition polymerization is a catalyst produced by
bringing a compound (A) selected from a transition metal

10 compound represented by Formula [4] or its u-oxo type
transition metal compound dimmer, an activating agent (B)
and an organocalminium compound (C) into contact with each
other,

L'aM'X%p [4]

15 wherein M! is a transition metal atom of Group 4; L' is a
group having a cyclopentadiene type anionic skeleton or
containing a hetero atom; X! is a halogen atom, a
hydrocarbyloxy group, or a hydrocarbyl group other than
groups having a cyclopentadiene type anionic skeleton; a is

20 a number satisfying 0 < a £ 3; b is a number satisfying 0 <
b < 3; when there are more than one L', one L' may be
linked to another L' either directly or by a group
containing a carbon atom, a silicon atom, a nitrogen atom,
an oxygen atom, a sulfur atom or a phosphorus atom.

25
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14. A prepolymerized catalyst for addition polymerization

produced by the method according any one of claims 11 to 13.

15. A method for producing an addition polymer, wherein
the method comprises addition polymerizing monomers capable
of addition polymerizing in the presence of the
prepolymerized catalyst for addition polymerization

according to claim 14.

16. A method for producing an addition polymer, wherein
the method comprises addition polymerizing monomers capable
of addition polymerizing in the presence of the
prepolymerized catalyst for addition polymerization

according to claim 14 and an organocalminium compound (C).

17. The method according to claim 15 or 16, wherein the
monomers capable of addition polymerizing are ethylene and

an o-olefin.



