1 MODI FI ED PARTI CLE, CATALYST COMPONENT FOR ADDI TI ON POLYMERI ZATI ON,
CATALYST FOR ADDI TI ON POLYMERI ZATI ON AND PROCESS FOR PRODUCI NG ADDI TI ON
POLYMER 5 BACKGROUND OF THE | NVENTI ON Techni cal Field The present invention
relates to a nodified particle used f?ra catal yst component for addition
pol ynmeri zation; a catalyst conponent for addition polynerization; a

catal yst for adgqjdd L,.zat i on_qbtai ned using the sane; and a
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bal ance between propeskéESsENHoRCBRBPHA are extensively
used in various nolding fields. These o gf?ﬁﬂﬁﬁﬁgﬁgggoﬁgéénhitherto been

produced by 20 polynerizing an olefin mainly using a conventional solid
catalyst (nulti-site catalyst) forned froma conbination of the 4 G oup
met al ®onmpound such as tit BACKGROUNINIGR iTHE OTNVERT26NUM t et rachl ori de and
the 13 G oup netal conpound typified by an organoal um num conpound. 25 In
recent yeareChBhegd Edglgeen proposed a process for producing an addition

pol ynmer conprisﬂﬂg the step of polynerizing an olefin and the like using a
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component for addition polymerization; a catalyst for addition

10 polymerization obtained using the same; and a process for

producing an addition polymer.

Description of Related Arts

Olefin polymers such as polypropylene and polyethylene are

15  superior in mechanical pbroperties and chemical resistance and
additionally superior in balance between properties and
economies, and thereby they are extensively used in various
molding fields.

These olefin polymers have hitherto been produced by

20 pPolymerizing an olefin mainly using a conventional solid
catalyst (multi-site catalyst) formed from a combination of
the 4 Group metal compound such as titanium trichloride or
titanium tetrachloride and the 13 Group metal compound typified
by an organoaluminum compound.

25 In recent years, there has been Proposed a process for
prqducing an addition polymer comprising the step of
polymerizing an olefin and the like using a so-called single
site catalyst, which is a combination of a transition metal

compound (for example, a metallocene complex and a




non- et al | ocene conplex) different fromthe solid catalyst conponent so far
used, and an alum noxane and the |like. For exanple, a process conprising
the step of using a conbination of bis(cyclopentadienyl)zirconium
dichloride and 5 nethyl al um noxane isaeported in JP-A 58-19309. In
addition, a conbination of such a transition netal conpound and a specific
boron conmpound is al so reported. For_exanple, a process conprising the step

of using B ORTHPEAEERE eRPIPIEFFot i e Tt FyPm ahidet srdd S @Ay ni um
10 tet [ t af | h | te i ted in JP-WL-502036. As k ,
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addi tion polynerization has been studied intensively, and, the kinds 20 of
net al s usedcasbanatipnosf shyhta corenientomame thiloasthyonafaridéd gmgarfieg each
of G oups of the Periodic Table. For exanple, in Angew. Chem Int. Ed. 38,
428(1999) borpen samgwim@dis hal sonsediordeshe Foshpxsenl andanpnogesal | ocene
conpounds of nmetals of the Goups 3 to 13 are_effective as a nmain catal yst
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As known, an addition polymer obtained using such a single site
catalyst is generally narrower in its molecular weight
distribution than that obtained using the conventional solid
catalyst (multi-site catalyst), and in the case of a copolymer,
15 an addition polymer more homogenecus than that obtained using
the conventional s0l1i1d catalyst can be obtained because the
comonomers are more homegeneously ceopolymerized.
An improvement of such catalysts for addition
polymerization has been studied intensively, and, the kinds
20 of metals used as amain catalyst component are broadly reported
regarding each of Groups of the Periodic Table. For example,
in Angew. Chem. Int. Ed. 38, 428(1999), it is reported that
metallocene complexes and non-metallocene compounds of metals
of the Groups 3 to 13 are effective as amain catalyst component.
25 On the other hand, as a co-catalyst component for activation
used in combination of the metallocene complex or
non-metallocene compound, aluminixanes and boron compounds
belonging to the Group 13 occupy the center of its development.

As a boron compound, a compound having an electron-withdrawing



group on the boron atom is generally effective. SUMVARY OF THE | NVENTI ON An
obj ect of the present invention is to provide a nodified 5 particle which
can forma catalyst for addition polynmerization exhibiting a high

pol ymeri zation activity by using as ag co-catalyst conponent for
activation(catal yst conponent); a catalyst conponent for addition

pol ymer i zajdafp COMPEREIbatohhatoiPdisld /bard i fheerRebRliglyst for addition
pol ymeri zation 10 prepared by using the catalyst conponent; and a process

for producing an addition polyner efficiently using the catalyst for
addi tion polynerization. Nanely, the present invention relates to a nodified
particle (A) obtai ned by coSUMMARY) QHeTHE| INVENTGION), (b) and 15 (c); a
catal yst conponent for addition polymerization containing the nodified
particle; a cat&nebjeot afittheipgresgl fnEenzioinohs fogprueetden modt &icédng t he
nmodi fied particle(A) and a transition netal conpound of Goups 3 to 11 or
| ant an? de P i icingan £¥BI3/ satpdy SEHEPT iadd bl 9nia Lume oz af bpar ed 20
by contactin tqfim)difie par icIe%A), .a transjtjon nmetal . compound of
G oups 3 COPAPHTNGR i 9 DR EEERP A5G C o Gt P A GRECBRPGUNd(C)
and further, tQ:a 05 rpduci ng. gi i | yner using fhese
cat al yst s: o(g% a %S%Cpg‘{joﬁ“ (gxé%?gse%?e%ggjyggﬁgg. (ngla%wlﬁgselocrorﬁﬁoamf%%' A BiL'm
[1]. (b) 2atMANohBRLEsRNESE S ihtord Rl 0f I omplased bl tie
[2], and (c) particle, wherein mis a nuireral corresponding to a valence of
Bi; L1 4 modified particle; a catalyst for addition polymerization
10 prepared by using the catalyst component; and a process for
producing an addition polymer efficiently using the catalyst
for addition polymerization.
Namely, the present invention relates to a modified
particle (A) obtained by contacting the following (a), {(b) and
15 (c): a catalyst component for addition polymerization
containing the modified particle; a catalyst for addition
polymerization prepared by contacting the modified particle(A)
and a transition metal compound of Groups 3 to 11 or lantanide
series(B); and a catalyst for addition polymerization prepared
20 by contacting the modified particie(A), a transition metal
compound of Groups 3 to 11 or lantanide series(B) and an
organocaluminum compound(C); and further to a process for
producing an addition polymer using these catalysts:
(a) a compound represented by the following formula [1],
25 BiL', [1],
(b) a compound represented by the following formula [2],
th-nTHn [2], and

(c) particle,

wherein m is a numeral corresponding to a valence of Bi; L'




I's a hydrogen atom a hal ogen atom a hydrocarbon group or a hydrocarbon
oxXy group, when nore than one L' exist, they may be the sane or different
fromone another; R is an electron-w thdrawi ng group or an

el ectron-wi thdrawi ng 5 group-containing group, when nore than one Rl exists,
they may be the sane or different fromone another ; T represents a

non- met al at om_ of Groulg 1% or 16ho£ t he geri odi c tgbl e; t is a nuneral
correspondthdf Y HULFRNEECHf & hAlpgednafaPeg@rP¥PTOFAEEoR GFOMRIPRG32. 10

Further, t [ Nt | relates to a al yst .iconponent., for _addition
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conpound (Be®fr&k owptRatiwang FHAFNISle S€TéLEctAPH-AREhARAMIA AN
or ganoal um num conpound (C). Furthernore, the present invention relates to

a procéss dmrup prettiaingngngaddpt i wine palosrethan ehecRRRISES peheeRaEi Ng an
20 addition-pol yneri zabl e nonomer with the catal yst for addition

pol ynmeri z&te dhelesamne bed dbffereTie fimwmsame i aventberon T keplvesexglsaianed in
nore detail bel ow. _ DETAI LED DESCRI PTI ON OF THE | NVENTI ON 25 In the above
fornul a [ FPRMeEdt Alem Ok GEPeRcES #TBIE ofinthe Lerbedic prkierablys3. L1

in the above fornula [1) represents a hydrogen m hal ogen atom _a
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5

exi sts, theymy chilpgiggng or different from one anot her. Specific
exanpl es of the halogen afomas L1

10 Further, the present invention relates to a catalyst
cbmponent for addition polymerization composed of the modified
particle (A).

Still further, the present invention relates to a catalyst
foradditionpolymerizationobtainedbycontactingthemodifies

15 particle (A) with a transition metal compound (B) of Group 3-11
or lanthanide series, and optionally an organoaluminum compound
(C).

Furthermore, the present invention relates to a process for
producing an addition pelymer which comprises polymerizing an

20 addition-polymerizable monomer with the catalyst for addition
polymerization described above.

Thepresentinventionwillbeexplainedinmoredetail below.

DETAILED DESCRIPTION OF THE INVENTION
25 In the above formula [1], m re.presents a valence of Bi,
and is 3 or 5, preferably 3.
L' in the above formula [1] represents a hydrogen atom,
a halogen atom, a hydrocarbon group or a hydrocarbon oxy group,

and whenmore than one L' exists, they may be the same or different




include a fluorine atom a chlorine atom a brom ne atomand an iodine
atom As a hydrocarbon group as L1, an al kyl group, an aryl group or an
aral kyl group is preferred. As a hydrocarbon 5 oxy group as L1, an al koxy
group or an aryloxy group is preferreg. The alkyl group is preferably an

al kyl group having 1 to 20 carbon. atons. Exanples thereof include a nethyl

group, anfr%t"{;%lneggﬂg[&hez} N- e(r%“tq'yébucfg ﬁ%rpﬁs ios§g:rhoe0%1lat13{ ogf a n- bu;yl

group, a Séc-butyl “group, a group, an iso

n- pentyl %@%aeaan%m:}ﬂe%% @dmf@e%e%wam d&éy]f torﬁl SCW'

group, a n-decyl group, a n- dodecyl group, a n-pehtade group an
n-ei cosyl agr 9oRin¥bEE ofif.eher BeHylSocarBRnhyrotiO|R, LAN &ﬁhﬁdk%ﬁ[ %?Qmﬁn
i sopropyl group, a tent-butyl group and an isobutyl group. I se al kyl
groups nmapnbeErpligstdupbedamiddaliyiabogap bs @e farefe @S A & hy@ddtamienn a
chlorine atom a bromne atomor an iodine atom Exanples of the alkyl

gr oup ThavPKy dreup 28 kar 8@ lkaxyneroubsis antany Wi orvaihas poerfeatmd i ncl ude
a fluoronethyl _grou a difluoronmethyl group, a trifluoronethyl group, a 20
chl or onet hyl ~ gFBgpal gY&l@ﬁPBPoﬁﬁtR§¢f3¥éng antaikyiogvaepHyaviggoupo a

f{;ﬁg"mﬁg%bgé 3apon aaf:a%nf%égﬁé% es, e res sad ”'flr"”“”et»éf b§FouB. an
tetrar uor SafhyEPoud, th h”%%éylygrp%?géph eopeany Y Sl Sopiptoup, a
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pent achl or oet group, a bromoéefhyl group,~a romoet
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perfl uoropropyl group, a 6 perfluorobutyl group, a perfluoropenty group, a
2 n-octyl group, a n-decyl group, a n-dodecyl group, a
n-pentadecyl group and a n-eicosyl group. More preferred is
amethyl group, an ethyl group, an isopropyl group, a tert-butyl
group and an isobutyl group.

15 These alkyl groups may be subétituted 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 substituted with the halogen atom include a fluoromethyl
group, a diflucoromethyl group, a trifluoromethyl group, a

20 chloromethyl group, a dichloromethyl group, a trichloromethyl
group, a bromomethyl group, a dibromomethyl group, a
tribromomethyl group, an icdomethyl group, adiiocdomethyl group,
a trijodomethyl group, a fluoroethyl group, a difluoroethyl
group, a trifluoroethyl group, a tetrafluoroethyl group, a

25 pentafluoroethyl group, a chloroethyl group, a dichloroethyl
group, a trichlorocethyl group, a tetrachloroethyl group, a
pentachloroethyl group, a bromoethyl group, a dibromoethyl

group, a tribromoethyl group, a tetrabromoethyl group, a

pentabromoethyl group, a perfluoropropyl group, a




per fl uorohexyl group, a perfluorooctyl group, a perfluorododecyl group, a
per fl uor opent adecyl group, a perfluoroeicosyl group, a perchloropropyl
group, a 5 perchlorobutyl group, a perchloropentyl group, perchlorohexyl
group, a perchlorooctyl group, a perchsorododecyl group, a

per chl or opent adecyl group, a perchl oroei cosyl group, a perbronopropyl
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1H- perchl oropropyl group, a 1H, 1H perchl orobutyl group, a 1H,

1H per&hl pegméritodobwt pligreupHa e pentbtopehexy| ggswpp perchlorochexyl
1H, 1H perchl orooctyl group, a 1H, 1H perchl or ododecyl group, a

1H, 1H per gxloropentRekelyl oxypoapylagraubh permirarberedsgecy209yeonp, aa

1H, 1H- per br omopropyl group, a 1H, 1H perbronobutyl group, a
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group such as~d nethoxy grou Koxy *group,

group is preferably an ar group havi ng 7 20 carbon atons. Exanpl es
t her eof | pekbdemmeiltersyl ooy, aa 1H, 1H-perfluoropropyl group, a

1H,1H-perfluorobutyl group, a 1H,lH-perfluorcpentyl group, a
1H,1H-perfluorohexyl group, a 1lH,lH-perfluorooctyl group, a
1H,1H-perfluorododecyl group, a 1lH,lH-perfluoropentadecyl’

15 group, alH, lH-perfluoroeicosylgroup, alH, 1H-perchloropropyl
group, a 1lH,1lH-perchlorobutyl group, a 1H, 1H-perchloropentyl
group, a 1lH,1lH-perchlorohexyl group, a 1H, l1H-perchlorooctyl
group, a 1lH,lH-perchlorododecyl group, a
1H,1lH-perchloropentadecyl group, a 1lH, lH-perchloroeicosyl

20 group, a 1H,1lH-perbromopropyl group, a 1lH,lH-perbromobutyl
group, a 1H,lH-perbromopentyl groﬁp, a 1H,lH-perbromochexyl
group, a 1lH, lH-perbromooctyl group, a 1H, lH-perbromododecyl
group, a 1lH,lH-perbromopentadecyl group and a
lH,1H-perbromoeicosyl group.

25 Further, these alkyl groups may be partially substituted
with 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.

The aryl group is preferably an aryl group having 6 to

oxypgr8up such as
a phempxyperpddmodob@ %Mﬁ@XYagb@k}Bro‘gkb?%rﬁ%éééﬁ'zgf% ghgug- The aryl
y o}



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-trinmethyl phenyl 5 group, a 2, 3,5-trinethyl phenyl
group, a 2,3,6-trinethylphenyl groupy7a 2, 4, 6 - trinethylphenyl group, a
3, 4, 5 - trinethyl phenyl group, a 2,3,4,5-tetranethyl phenyl group, a 2, 3,

4. 6 - | ph | 2, ,
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n- decyl phényl “gr oup, 5" n- dodecylphenyl group, a n-tefrad cylgieny group,
a napht hyla 3940HP1§I1deBu@ntQr:ﬁ@-ﬁyﬂrlﬂlcﬁtﬂm né opBe 4%&&6&@19%1@@%%3/'
group. These aryl groups nmay be partially su stituted with a al ogen atom
such & adgfdouqr,i ae2 a3 of3 tairvéthylpheaydngraup; a2ne, 62& rane8ioflpienpli ne
atom an al koxy group such as a nethoxy group or an ethoxy group, an aryl oxy
group suckraespa phnbxy-trovethydphenydr grypb oy 3ghobp tadate they phmmey| oxy
group. The aral kyl rou Is preferably an aral kyl group having 7 to 20
carbon at §F®VPEX her e rRReLhy. Pﬁle@éﬁzﬂr@%mupa 25 a
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10 n-propylphenyl group, an 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-oc¢tylphenyl group, a n-decylphenyl group, a
15 n-dodecylphenyl group, a n-tetradecylphenyl group, a naphthyl
group and an anthracenyl group, and more preferred is a phenyl
group.
These aryl groups may be partially substituted with a
halogen atom such as a fluorine atom, a chlorine atom, a bromine
20 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.
The aralkyl group is preferably an aralkyl group having
7 to 20 carbon atoms. Examples tﬁereof include a benzyl group,
25 a(2-methylphenyl)methyl group, a (3-methylphenyl)methylgroup,
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, 5-di net hyl phenyl ) net hyl group, a (2,3, 4-tinethylphenyl)nethyl group, a
(2,3, 5-tinethyl phenyl ) methyl group, a 5 (2,3, 6-tinethyl phenyl)nethyl group,
a (3,4,5-tinethyl phenyl)nethyl group, a (2,4,6-tinethylphenyl)nethyl
group, a (2,3,4,5-tetranethyl phenyl)ngethyl group, a

(2, 3,4, 6-tetranet hyl phenyl ) net hyl group, a 10

1 - hyl group,
(2,3,5,6-tetrar y? I t,hyl._.gr.ou a (pent anet hyl phenyl ) net
an (ethyldﬁ%ﬁ?ﬁ?ﬁﬂ%ﬁﬂ fg%%ég&)détgﬁgpﬁ§HVﬂbﬂé$y:gneiﬂy: grgup, gn

i sopropyl @h ) {ph ani- enyl ) nmethyl group,
Esec-pbutyl(%%c?)rﬁr%%lﬂglpgggggﬁmg Pg"grtt&%atﬂ% p%enyl)rret hyl 15 group, an
(i sobutyl gleersy| 9 Neidyth Pl PHEnyA ) metHRAOIGHALRSNYS ) met hyl group, a
(neopentyl phenyl ) nethyl group, a(n-hexyl phenyl)nethyl group, a

(n-outyl plienyd )aret ime tigy DoRenya ) re-tteqy lgiirity) )aret hyl group, a _
napht hyl met hyl group and an anthracenyl methyl group, and nore preferred is
a benzyl dﬁo@pﬁﬁﬂimﬁﬂhxﬂahahkyﬂmgthgﬂsgnnuﬂxamartlaIIy substituted with a
hal ogen atom such as a fluorine atom a chlorine atom a bromne atomor an
i odi ne at dy 4ar? -HimBEhFPRenELinesbyd @aovexy @roup or an ethoxy group, an

: a phenox rou or an aral kyl oxy group such as a
géﬁlzgrgxgr(gggu%g %h a‘esltﬁé‘? %&ﬁ&%eﬁbgisgﬁ@@er@m y an al koxy group Pﬁ\/i ng |
' nmet hox roup, an ethoxy
oroup. & B26P6n0ny T v L BE LR Y ST P n bt oxy 6f oup, 5
sec-butoxyggggqgﬁ_%éfygmé¥ﬁ§%?hgﬁg¥zgﬁépgllEQ% OXy, group, a n-pentyloxy

group, a neopentyl oxy group, Xy “groupg, a n-octyl oxy group, a
n- decyl 0x¥29BQBR6-tetramethylphenyl )methyl group, a
(pentamethylphenyl)methylgroup,an(ethylphenyl)methylgroup,
a {n-propylphenyl)methyl group, an (isopropylphenyl)methyl
group, a (n-butylphenyl)methyl group, a
(sec-butylphenyl)methyl group, a (tert-butylphenyl)methyl
15 group, an {(isobutylphenyl)methyl group, a
{n—pentylphenyl)methylgroup,a(neopentylphenyl)methylgroup,
a(n—hexylphenyl)methylgrowp,a(nfoctylphenyl)methylgroup,
a (n-decylphenyl)methyl group, a naphthylmethyl group and an
anthracenylmethyl group, and more preferred is a benzyl group.
20 These aralkyl groups may be partially 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 The alkoxy group is preferably an alkoxy group having 1

to 20 carbon atoms. Examples thereof 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, an

isobutoxy group, a n-pentyloxy group, a neopentyloxy group,




a n-dodecyl oxy group, a n-pentadecyl oxy group, a n-eicosyl oxy group, and
the Iike. A nethoxy group, an ethoxy group, an isSopropoxy group, a
tert-butoxy group or an isobutoxy group 5 is nore preferable. These al koxy
groups may be partially substituted wigh a hal ogen atom such as a fluorine
atom a chlorine atom a bromne atomor an iodine atom an al koxy group

such as a qé¥ ﬁ; an_eth rQu an ary oxy, 0 such_as
phenoxy group, d%y rgu rkyléx§éé¥gupy£§rou A . ben % %§§x§r%ﬁﬁu9The
aryl oxy 9n04PabdertahsA8E%uaN qy zg 2 1,Qqn, 8408,
and speci fal [ exaﬁp es tyﬁgr}c'[))%lﬁl n%l u 185?#} dkgau henox;g/lg:r%o g' O%

2-tol yl oxyr@higiup, ad 3thel vlige. QEKOMEthoﬁg‘l gt:QJu»ﬂ OXé(ngéQHBxya Frapy| ¥h oxy
group, a 2,4-xylylphenoxy 15 group, a 2 xylyl oxy group, "a 2, 6- xylyl oxy

group, a 3séprogotoxyraiplpa BarE-bEYbYXNOXYOUOWY ah 2.shblitdkyesRyphenoxy
group, a 2,3,5-trinmethyl phenoxy group, a 2,3,6-trinethyl phenoxy group, a

2, 4, 651r|ﬁ§tmmqﬂuﬂnﬁéegpb®p, a 3,4,5-trine thyl phenoxy group, a
2,3,4,5-tetranet hyl phenoxy 20 group, a 2, 3,4, 6-tetranet hyl phenoxy group,

2,3,5,6- tetrarrémﬁqaﬁ’elﬁ%%y g}rdums an%meammqah&@@@tilmﬁtedmth a

t hyl ph I h ,

- but y1 phBAGSY D Bk SHek %Pﬁ%ﬂ‘b?%i% 2 - oRFRLPT LR AOy| BRARIAARYT oup,
an 25 'SOQ'H.EX\' BFe%gﬁ%dﬁeD%Qtoﬁ (ﬁln%g% % neolsge/nt%q)ghenoyéthoxlpegxlyo&henoxy

group, a n-octy NoXy gr oup,

A oo Bt gt BSLIRN S BIERY Bp o
partildl | yoguhat ardied; Wih gréapogabh as a benzyloxy group.
The aryloxy group is preferably an aryloxy group having
6 to 20 carbon atoms, and specific examples therof include for
example, aphenoxygroup, a2-tolyloxygroup, a3-tolyloxygroup,
a 4-tolyloxy group, a 2,3-xylyloxy group, a 2,4-xylylphenoxy
15 group, a 2,5- xylyloxy group, a 2,6- xylyloxy group, a 3,4-
xylyloxy group, a 3,5- xylyloxy group, a 2, 3,4-trimethylphenoxy
group, a 2,3,5-trimethylphenoxy group, a
2,3,6-trimethylphenoxy group, a 2, 4, 6-trimethylphenoxy group,
a 3,4,5-trimethylphenoxy group, a 2,3,4,5-tetramethylphenoxy
20 group, a 2,3,4,6-tetramethylphenoxy'group,
2,3,5,6-tetramethylphenoxy group, apentamethylphenoxy group,
an ethylphenoxy group, a n-propylphenoxy group, an
isopropylphenoxy group, a n-butylphenoxy group, a
sec-butylphenoxy group, a tert-butylphenoxy group, an
25 isobutylphenoxy, n-pentylphenoxy, a neopentylphenoxy,
n-hexylphenoxy group, a n-octylphenoxy group, a n-decylphenoxy
group, a n-tetradecylphenoxy group, a naphthoxy group, an

anthrathenoxy group and the 1ike. More preferred is a phenoxy

group.




atom such as a fluorine atom a chlorine atom a brom ne atom or an iodine
atom an al koxy group such as a nethoxy group or an ethoxy group, an

aryl oxy group such as a phenoxy group, or 5 an aral kyl oxy group such as a
benzyl oxy group. As L' in the above fggnula [1], preferred is a hal ogen
atom an al kyl group, an aryl group, alkoxy group or an aryloxy group, nore
preferred i jrolelte I v 18 Q Qr. aryloxy group,
and parti cu?%?lse)é%r efer%%f’gglbg%%ﬂjgg’?%lmfoﬁd):%ﬁ%#?’Fﬁg%(%gn"f%%héh(aty})oq%é‘ a
conpound &epmesesheds i 4 A1 FOHeNH ol 2 i i i

formula [21 is a non-netal atom of G‘Ol],lap dﬁftgrfyéora[té%’u} f%oﬁiﬁeﬁg%ﬁgri odi c
tabl e of etemented{mevitsen, e td1oRF JARAC dua EaiL nhers:af rfwﬂ(yr%%' ature
1989). Specific exanples of the non-netal atom of the Goup I5 include a

ni trogen amt&fheryl grphmspEosletypran spdctidd @ exenmpbes geloud)eor
non-netal atom of the G oup 16 are an oxygen atomand a sulfur 20 atom As
T, a fit ryetr al bl exya9aeyie s loms s2 prehiayiedy gzoup,. particularly

preferred is oxygen atom_"t" in the above-nentioned formula [21 is a
nuner al corrzis]i)oﬁfud%db ﬁbeaa%ﬁ’%nﬁerﬁfﬂ? [Bdr BXafaxsedhbs g halagaon

is a non-netal atom 25 of

- | f 15, [ , d wh T
t gt ?sr ou?)atti ,'Otanlt giﬁglfﬁgo?Ps a.tarhlaltsrr:}’t?jegggu?at ?egl!‘S}T‘HQQIiOQP P& ap REYL@X¥| udes 2
v ant T ogtn N\ mdefe frdiodfed ig) & Hlardodatdn, WEr gl (G oup T 2 RGP TS0

Invention. 'n" Is prefera ove-nen
11 group or aryloxy group, and particularly preferable is an aryl
10 group.

The compound (b) is a compound represented in the formula
[2].

R*:-nTH, [2]

T in the above formula [2] is a non-metal atom of Group

15 15 or Group 16 of the periodic table of elements (Revised edition
of IUPAC Inorganic Chemistry Nomenclature 1989). Specific
examples of the non-metal atomof the Group 15 include a nitrogen
atom and a phosphorous atom, and specific examples of the
non-metal atom of the Group 16 are an oxygen atom and a sulfur

20 atom. As T, a nitrogen atom or a oxygen atom is preferred. As
T, particularly preferred is an oxygen atom.

"t” in the above-mentioned formula [2] is a numeral
correspondingtoavalence of T. For example, whenTis anon-metal
atom of the Group 15, t is 3, and when T is a non-metal atom

25 of the Group 16, t is 2.

n" is an integer satisfying 1 = 01 £ t but excludes 2

because when "n" is 2, it is difficult to obtain the effect

of the present invention. "n" is preferably 1.

R' in the above-mentioned formula [2] is an




el ectron-w t hdrawi ng group or an el ectron-w thdrawi ng group-containing
group, and when nore than one Rl exist, they nay be the sane or different
fromone another. As an index of the electron-w thdrawi ng property, there
i's known a substituent 5 constant a ofq{the Harmet's rule. As the

el ectron- mﬁthdramﬁng group, there is a functional group whose substituent
const ant p05|t|v | es of the

S
el ectron- ﬁiFﬁ&rr w'ﬁg‘%ﬁun%c? 889 °f] orler;i'ee aeg% "él@ﬁ‘?{) Yh8&%tom a
broni ne abgghpg%gn;t%&ur%%%?@& YA H %nnbh;eoggr&%taﬁ?élbony'

group, a“sul en y group es o

el ect r on- whiheeavh80s §HEUPr CONE £bPEAY ﬁf@xupoﬁ@céxw@nér. hgs anenai gk Ky |
group, a halogenated aryl group, a (halogenated al kyl) aryl group, a

cyanat ed ahglelgs®tfon awdDthisbednpesydr OF O theatdi 8 RneSincs sgbetn tifedrt
exanpl e, al koxycarbonyl group, aralkyl oxycarbonyl group and aryl oxycar bonyl
group)d agomsylantgloupt thehdaogertadtedudey. Agr bhp @hecthentkiviéhdSpedirdg ¢
exanpl es of the hal ogenated al kyl group include a fluoronethyl group, a

chl or oret ﬁxjpugr-otﬂperg be cmdwahiionpb@gFrouR whes e sybsdthdengr sgpstant

dlfluoronet oup, a di chl oronet hyl rou a di bronmonet hyl group, a
di i odomet yI éhﬁ) %WT?FfFUEP&ﬁePﬁyP%iQ%k)ga trichl oromethyl group, a

2 2.2 2 tri chl SPRRLRC” PR 3 And Rk brerPonsutidirgany o OO
2- ”'ix%’?ﬁh@y% EiﬂHEin@ a%o% 3 3cﬁ18?s%%f ‘E%Ppmg}é'omﬁlrn%u&toﬂl an

3, 3, 3-pentachl oropropyl” group, a 2,2,3,3 pent abronopropyl  droup, a
303, 31penhai 9€6RN 0RYLydhBUBrodpl2a nitro group, a carbonyl group,

2,2,
2,2,
2,2,
a sulfone group and a phenyl group. Examples of the
electron-withdrawing group-containing group include a
halogenated alkyl group, a halogenated aryl group, a
(halogenatedalkyl)aryl group, acyanatedarylgroup, anitrated
15 aryl group and anester group (for example, alkoxycarbonyl group,
aralkyloxycarbonyl group and aryloxycarbonyl group)}, an acyl
group, a halogenated acyl group and the like.
Specific examples of the halogenated alkyl group include
a fluoromethyl group, achloromethyl group, a bromomethyl group,
20 an iodomethyl group, a diflucromethyl group, a dichloromethyl
group, a dibromomethyl group, a diiodomethyl group, a
trifluorcomethyl group, a trichloromethyl group, a
tribromomethyl group, a triiodomethyl.group, a
2,2,2-trifluoroethyl group, a 2,2,2~-trichloroethyl group, a
25 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-pentachloropropyl group, a

2,2,3,3,3-pentabromopropyl group, a

2,2,3,3,3-pentaiodopropyl group, a




trifluoro-1-trifluoronethylethyl group, a
trichloro-1-trichl oronethylethyl group, a
tribrono-1-tribrononet hyl ethyl group, a
triiodo-1-triiodonethylethyl gregp, a 5
I s(trifluoronethyl)-2,2,2- trifluoroethyl group, a

t I 2,2,2-1 hl or oet h group, a
| bl Zgﬁ. i ROREERI PP S 5@%&5@7}@#@?% Gaovp, &
is(trdi ri.i.odoe ro a erfl uorobu
group, a ﬁHiﬁﬁlEE§$¥%or§pén% A% q%) ghﬁ%%??ﬁikﬁﬁ@PPlu@rghexyl groupy a
1H, 1H- per {3 uor 0t ¥hr ShQYR - t?-;b':'&ﬂdﬁﬁ%@{ﬁéﬁ{ﬁ g égl group, a

1H, IH—perquoropentadecyI group, rcBsyl group, a IH,

1H-per chl ar,ahul v ri U6 @UP1 - 8r i ko abitel Sl 3PP ec?lt%f grgup, a IH,
| H-perchl orohexyl group, a IH, IH-perchIorooc %roup, a 1H,
1F+per%h|dnddddex&trlﬂBugromathglnH2Iu-mmﬁglgmgggggggfgybrgﬁgupa a 1H,
| H- perchl oroei cosyl group, a 1H, | H-perbronobutyl group, a

1H, | H per Br.d t11ich bopomethil) Haper, -t r GEORPL group, a

1H, IH-pergronDoctyI roup, a 1H, IH-perbronDdodecyI group, a

1H, | H per merethY Add2a 2l R, ﬁﬁq@;ﬂmuﬁnhybogybuPZOagroup

ngELfIC Sxan&{ezroﬂ thg ha+%§§?ated ariF&group aréligﬁéwé!f;ugrogh?nyl
aroup. & SheTy pREG R it bln. H 1Y T nek A iromeatyl G, A
2, 3, 3,06- tBHrQHLﬂg&QQm%BHhei¥I“§EOﬁ§Faﬁtfﬁlfﬁrgggﬁﬂxhr%%%%Yl group, a

2,3,5,6-tetrafluoro-4-trifl uoronet enyl
2,3, 5,6 {88y afih perdiéonenicidaipl opheay| PRI, 10-Jbs hoRSPA LRI Ly 1 PNt MY
group, a perfluoro-2-naphthyl group, a

- group, a 1H, 1H- perfluoroelcosyl group, a 1H, 1H-perchlorobutyl

2,2, 2-
2,2, 2-
2,2, 2-
2,2, 2-
1,1-b
1, 1- bi
1,1-b
1, 1-

group, & lH, l1H-perchloropentyl group, a 1H, 1H-perchlorohexyl

group, a 1lH, l1H-perchlorooctyl group, a 1H, 1H-perchlorododecyl
15 group, a 1H,lH-perchloropentadecyl group, a

1H, 1H-perchloroeicosyl group, a 1lH, 1H-perbromobutyl group, a

1H, 1H-perbromopentyl group, a 1lH,lH-perbromohexyl group, a

1H,1H-perbromooctyl group, a 1lH,1H-perbromododecyl group, a

1H,1H-perbromopentadecyl group and a 1H,lH-perbromoeicosyl
20 group.

Specific examples of the halogenated aryl group are a
2-fluorophenyl group, a 3-fluorophenyl group, a 4-fluorophenyl
group,a2,4-difluorophenylgroup,a2,6-difluorophenylgroup,
a 3,4-difluorophenyl group, a 3,5-difluorophenyl group, a

25 2,4,6-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-chl orophenyl group, a 3-chl orophenyl group, a 4-chlorophenyl group, a 2,
4 - dichl orophenyl group, a 2, 6 - dichlorophenyl group, a

3, 4-di chl orophenyl group, a 3,5-dichlorophenyl group, a

2,4,6-trichl orophenyl group, a 2,3,5,f3tetrachl orophenyl 5 group, a

pent achl or ophenyl group, a 2,3,5,6-tetrachloro-4-trichloronethyl phenyl

R T LR bR PR S
Lo L ST T A s ey SESDP
o Sbr oyt PSSR e B ST 58 ool § €
2. 3.5, 6.1t 1 air oD~ 4. pentar oubphony] Phomy! o1 aun. & by by ovee T Fhpht hy!
group? a @eebPons- 2emd@utihdraptoamyl agrdup,i adophenyl group, a 3 -
i odophenyl group, a 4 - iodophenyl group, a 2,4-dliodophenyl group, a
2,6-d|iod%pﬁeﬁyg'6P&ﬁ&chioﬁﬂYﬁTﬁ¥%@%bﬂ§ﬁvﬁtQWéG@PﬂHl&QﬁQﬁEDd@phenyl gr oup,
pent ai odoibndt SGPBAEACEIBTR B w4k # 4 bABORDE IR ORGRSIE TR 12 or oup, 2
and o perdSHERS0Re A PRSI AD S G e il 2 RaPh R REPbendt cd
R i R ST N
3; gh gﬂz S} égz;dxﬂp DIV IPPSiYbh 8 9UPgraup3. -] SLa1bEbMEPRARRYAYLXBASNY!
a 3,4-dibromophenyl group, a 3,5-dibromophenyl group, a
2,4,6—tribromophenylgroup,a2,3,5,6—tetrabromophenylgroup,
a pentabromophenyl group, a
2,3,5,6-tetrabromo-4-tribromomethylphenyl group, a
15 2,3,5,6-tetrabromo-4-pentabromophenylphenyl group, a
perbromo-1-naphthyl group, a perbromo-2-naphthyl group, a
2-iodophenylgroup,a3-iodophenylgroup,a4—iodophenylgroup,
a 2,4-diiodophenyl group, a 2,6-diiodophenyl group, a
3,4-diiodophenyl group, a 3,5-diiodophenyl group, a
20 2,4,6-triiodophenyl group, a 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 and a periodo-2-naphthyl group.
25 Specific examples of the (halogenated alkyl)aryl group
include 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 and a




2,4,6-tris(trifluoronethyl)phenyl group. Specific exanples of the cyanated
aryl group include a 2-cyanophenyl group, a 3-cyanophenyl group and

a4- cyanophenyl group. 5 Specific exanples of the nitrated aryl group

i nclude a 2-nitrophenyl group, a 3-nj4rophenyl group and a 4-nitrophenyl
group. Specific exanples of the ester group include a nethoxycarbonyl

group, an eth carb p 0X carbonyl group, an
|sopropoxyCaV%%x§ up, §ﬁ8§h¥§8£Pﬁ %% %%

trifluoronetho n e I50 o§yﬁy

Specific exanpéﬁg 5%9' e ac g?oﬂ% ?%QIE%QLEH S QQ ou Ep an ég%anoyl
group, a D-RYARRRAHNHYL greuR, & NHANYDhER ]:'Q_}rou]pBaﬁdté I4f lRSPHENPY |
group, a benzoyl group, “a pentafludrobenzoyl droup, a perfl tor o€t hanoyl
group, a gpelbl.uoropropanoyl group, a perfluorobutanoyl group, a

per fl uoropent anoyl group, a perfluorohexanoyl group, a perfluoroheptanoyl
group,d a perf| Gpecdfian@damplep, o Pe peittrabednanglogirogpoumeclade a
perfl uorodecanoyl group, a perfluoroundecanoyl group and a

per f | uor odoBé&FRPRengilogpouprR a J-Rigfirdurenyy growvd agdmated ifyopdeation
group, nore preferably hal ogenated al kyl group and a hal ogenated aryl group.
Furt her pEEPEPred is a fluoromethyl group, a difluoromethyl 25 group, a

érEfgugrgngégggpg %&ﬁr%ﬁ%ﬁé %ﬁloél rgg%géFl%roﬁgblfc¥ﬂqqlﬁmwonethylethyl
gr?rgbrgp%g%9pk§€bggun IS%L%% enyng%%h%bgg ?kpxhgggﬁggylagroup a 15

10 n- propoxycarbonyl group, an isopropoxycarbonyl group, a
phenoxycarbonyl group, a trifluoromethqucarbonyl group and
a pentafluorophenoxycarbonyl group.

Specificexamplesoftheacylgroupincludeafbrmylgroup,

an ethanoyl group, & n-propopanoyl group, a butanoyl group,

15 a trifluorocethanoyl group, a benzoyl group, a
pentafluorcobenzoyl group, a perfluoroethanoyl group, a
perfluoropropanoyl group, a perflucrobutanoyl group, a
perfluoropentanoyl group, a perfluorochexanoyl group., a
perfluoroheptanoyl group, a perflucrooctanoyl group, a

20 perfluorononanoyl group, a perfluorodecanoyl group, a
perfluoroundecanoyl group and a perflucrododecanoyl group.

R' is preferably a halogenatéd hydrocarbon group, more

preferablyhalogenated alkyl group andahalogenated aryl group.
Further preferred is a fluoromethyl group, a difluoromethyl

25 group, a trifluoromethyl group, a 2,2,2-triflucroethyl group,
a 2,2,3,3,3-pentaflvuorcpropyl group, a 2,2,2-trifluoro-1-
trifluoromethylethyl group, a 1,l-bis{trifluoromethyl)-
2,2,2-trifluorcethyl group, a 2-fluorcphenyl group, a

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




2, 4-di fl uorophenyl 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

pent af | uor ophenyl group, 5 a 2,3,5, 6-qgetrafl uoro-4-trifluoronethyl phenyl
group, a 2,3,5,6-tetrafl uoro-4-pentafl uorophenyl phenyl group, a

G oup. o ar énreronemaHRey oPEhe 'R P PRt © (Srotp, a7
2,2,2-trighlyopqet , 22333537 | P oup, a
2,2,2-trichIoro-I-tﬁéﬁJcw%#égéékéfh§lsg?ogg?ggﬁgbﬂﬂéHyf)a%ogﬁ' 8

1, 1- bi s(t pi,ghboreaetiddophent tgraih Oroes hyl s 9f PUP3 B rohneiRkAr QReRY!

group, a 2,6-dichlorophenyl group, a 3,5-dichlorophenyl "grodp, “a

2,4, 6-triald,a dphenyétgadlipoebpaehylpgnbaphlnpephamyludidpienagiroay,arly
preferred is a fluoroal kyl group or a fluoroaryl group, and the nost

pref ey ede 2s3a5t bi-fledaradividnd - 4+ oopf 120 2pBe t hiyfliphemesll -drddp ucd onet hyet hy
group, 1 1-bis%trif|uoronethyl)-2,2,2-trifluoroethyl group, 20

3, 5- di f | ubr dphehytedradd uHr e 4 Bentaf luorephenylogeoyd, gqsaim afa uor ophenyl
group. Spec%%ic exanpl es .of the conpound (a). include hal ogenated bi snuths
such as bPSREtHPFP'rPEERTEYL 5 h@ POTHERT 2 -NPRERYA( PFPPBroAi de and

bi h Lodide; | al k Iy h h ' hyl . bi ) ' I
oi smut hs. e SCHARL SELRL 1A BiSBRore il Sefiun o (1 S5EMEE PR hovy

et agnar e Lo RO ST iodant GRS S 38 O e
bi sm10h(\} bz p®i 8le3 apenkiashicioyricididejrdép, a |
2,2,2-trichloro-l-trichloromethylethyl group, a
l1,1-bis(trichloromethyl}-2,2,2-trichloroethyl group, a
4-chlorophenyl group, a 2,6-dichlorophenyl group, a
3,5-dichlorophenyl group, a 2,4, 6-trichlorophenyl group or a
15 pentachlorophenyl group. Particulaily preferred is a
fluoroalkyl group or a fluorcaryl group, and the most preferred
is a trifluoromethyl group,
2,2,2~trifluore-l-trifluoromethyethyl group,
1,1-bis(trifluoromethyl)}-2,2,2-trifluoroethyl group,
20 3,5-difluorophenyl group or 3,4,5-trifluorophenyl group,
pentafluorophenyl group.

Specific examples of the compound (a) include halogenated
bismuths such as bismuth(III)fluoride, bismuth(III)chloride,
bismuth{III)bromideandbismuth(IiI)iodide;trialkylbismuths

25 such as trimethyl bismuth; triaryl bismuths such as triphenyl
bismuth; trialkoxy bismuths such as trimethoxy bismuth and

triethoxy bismuth; triaryl bisbuths such as triphenoxy bismuth;

halogenated bismuths(V) such as bismuth(V)fluoride,

bismuth{V)chloride, bismuth(V)bromide and bismuth(V)iodide:




pent aal kyl bi snut hs such as pentanet hyl bisnmuth; pentaal koxy bismuths such
as pent anet hoxy bi snmuth and pent aet hoxy bisnuth; and pentaaryl oxy bisnuths
such as pentaphenoxy bi snmuth. The conpound(a) preferably include hal ogenated
5 bismuths (I11), trialkyl bisnmuths, gtgiaryl bisnmuths, trial koxy bisnuths,
triaryloxy bismuths, nore preferred is hal ogenated bisnmuths(lll), triaryl

bi snut hs, ' xy Jbi snuths or . triaryl px | sout hs d particul arl
preferHaP%§%§%¥E%¥Y?lS%Pénﬁtﬁ%cguiﬁ-%.n??%%ﬁ%ﬁgrbbfgﬂggﬁ.BiﬁigﬁggPFVz
exanpl es of oaaeTell | ] i6f] | ) am ne,
di (gﬁl or oﬁr}est“tr'\%%m ne, QQ}%,E%%%%F%& ‘?%%ﬁ“‘%éh %gﬁ]%ggrar%tt ﬁ’%{ﬁ?%@%%'
bi s(di fl uiONBéiyhasPl bRy BﬁﬁﬁﬁﬂﬂﬂCH&WEtgylﬂéﬁiﬁghenoxy bismuth.

bi s(di brononet hyl ) am ne, “bi s(di i odonet hyl ) am ne, 15

bi s(trifl uor oree hgbhpound, ()i HdefetavIipnehbyhianha@ogenated

bi s(tri bronmonet hyl )am ne, bis(triiodonethyl)am ne, bis

(2, 2,2-t Mifdmotloet By ) , dnixelkpl KBy ihs | trdaryioei bplikasi, nerialkoxy
bis(2,2,2-tribronoethyl)am ne, bis(2,2,2-triiodoethyl)am ne, 20

bi s(2, 2, Pizmaeht HFTiAFHhesYyPIsmihbs . bhere Praferged is halogenated

ra(a D B BFE e R o s tts | e TRy bLkmaths or

bi s(2, 2, 2-1.r] t hyl et hyl.).anine, ,

0 o2 2 S oL LT BB UM Scoporrea axe eriacys
bi s( 2, 2, Zrileuh 05 had 1 et ] ne,

bl :E 22 Pl sded f’?‘%&%ﬁ%?ﬁ%?éﬁlhw Sgér)nﬁﬁe

bi s(10 1- bi s(tspddipienmidipled oF EnkrédhpotLes HH ) aARkNRde amines such

bis(l.1-bis(trichloronmethyl)-2,2,2-trichloroethyl)an ne,

bi s(1, 1- biss@i (rfi lhrenemetihyl ) aRide?- dii(mhdreintet Rylh) aeind 7
di(bromomethyl)amine, di{iodomethyl)amine,
bis(difluoromethyl)amine, bis(dichloromethyl)amine,
bis(dibromomethyl)amine, bis{diiodomethyl)amine,

15 bis(trifluoromethyl}amine, bis(trichloromethyl)amine,
bis(tribromomethyl)amine, bis(triiodomethyl)amine, bis
(2,2,2-trifluoroethyl) amine, bis(2,2,2-
trichloroethyl)amine, bis(2,2,2-tribromoethyl)amine,
bis(2,2,2-triiodoethyl)amine,

20 bis(2,2,3,3,3-pentafluoropropyl)amine, bis(2,2,3,3,3-
pentachloropropyl)amine, bis(2,2,3,3,3-
pentabromopropyl)amine, bis(2,2,3,3,3-pentaicdopropyl }amine,
bis(2,2,2-trifluoro-1-triflucromethylethyl)}amine,
bis(2,2,2-trichloro-1-trichloromethylethyl)amine,

25 bis(2,2,2-tribromo-l-tribromomethylethyl)amine,
bis(2,2,2-triiodo-1-triiodomethylethyl)amine,
bis(1,l—bis(trif%uoromethyl)—2,2,2-trifluoroethyl)amine,

bis(1l,1-bis(trichloromethyl)-2,2,2-trichlorcethyl)amine,

bis(1l,l-bis{(tribromomethyl)-2,2,2-tribromoethyl)amine,




bis(1,1-bis(triiodonmethyl)-2,2,2-triiodoethyl)am ne,

bi s(2-fl uorophenyl)am ne, bis(3-fluorophenyl)am ne,

bi s(4-fl uorophenyl)am ne, bis(2-chlorophenyl)am ne,

bi s(3-chl orophenyl ) am ne, bis(4-ch|orﬁphenyl)anine, 5

bi s(2- bronDphenyI)anine bi s(3-brono enyl)an1ne bis(4 br onophenyl ) am ne,

b1 5(2, %"Sﬁ?ﬁﬁ@y ??Wﬁ%?%%f“%réyg?pgﬁ%'? IORARTSh] hangRazrY) am e
b1 S(2. 6. di BroRBpReRy et B e %%?L?rﬂ%%ﬁ% AT emihe.
bi s(2, 6- dbk@@ﬁﬂ@%ﬁ@ﬂé}?ylpéxﬁh%e QEEQQQE%.’EM:I p{g%%}henyﬂam e

bis(2,4,6-trifluorophéenyl)am ne, is(2,4,6-trif

bi s(2, 4, 6ui ki B @m@&@pﬂé@nmlﬂé bbiézg%muzidp:@fymm&hi@m ne,
bis(pentafluorophenyl)anine, bis(pentachlorophenyl)an1ne,

bi s( pént abi s(@pbeoyiopmamel, ) amsieential ofbpbeaybphshngd,) amine,

bi s(2-(trifluoronethyl)phenyl)anine, bis(3-( trifluoronethyl)phenyl)an ne,
20 bi s(4-pisif-bocowehenypaming anitnks (2-iodophenyl)amine,

bi s(2, 6- dl%trlfluoronethylgphenyl)an1ne

bi s( 3, 5- dP¥¥ f Bt LOSPEREARA )3y ) ke hd iodophenyl)amine,

oS24 Sl ;g'r;igm%ﬁ; 17%""”‘ s
5 (2. SR bS  ol ht FUALABIY T 1Bl 34 RCERRARY) e
bi s(18. 1hhoe(h! HOEQB%@:}rWﬁrﬁﬂﬁﬁ}arpiﬁé 114 psr bk borpRE A difind 8
bis(2,6-diiodophenyl)amine, bis(3,5-diiodophenyl)amine,
bis(z,4,6-tfifluorophenyl)amine,
bis(2,4,6-trichlorophenyl)amine,
bis{2,4,6-tribromophenyl)amine,
15 bis(2,4,6-triiodophenyl)amine,
bis(pentafluorophenyl)amine, bis(pentachlorophenyl)amine,
bis({pentabromophenyl)amine, bis(pentaiodophenyl)amine,
bis{2-(trifluoromethyl)phenyl)jamine,
bis(3-(trifluoromethyl)phenyl)amine,
20 bis(4-(trifluoromethyl)phenyl)amine,

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

25 bis(4-cyanophenyl)amine, bis(2-nitrophenyl)amine,
bis(3-nitrophenyl}amine, bis(4-nitrophenyl)amine, bis(1H,
1H-perfluorobutyl)amine, bis(1H,1lH-perfluorobutyl}amine,

bis(1H,1H-perfluoropentyl)amine,

bis(1H, 1lH-perfluorohexyl)amine,




bis(IH, 1H perfluorooctyl)am ne, bis(IH |IH perfluorododecyl)am ne,

bi s(I H 1H perfl uoropentadecyl)am ne, bis(lH |H perfluoroeicocyl)am ne,
bi s(1H, 5 1H perchl orobutyl)am ne, bis(lH,IH perchlorobutyl)am ne,

bi s(I H, 1 Hperchl oropentyl)am ne, biggl H 1H perchlorohexyl)am ne, bis(lH,
| H perchl orooctyl)am ne, bis(lH |H perchlorododecyl)am ne, 10 bis(IH,
1H—perchlﬁ%o?§ tagecyl am ne, bis(lH | H perchloroeicocyl)amne, bis(lH,
1H- per br oRBBYET) am RETHIIQTRPF Y hLABLBRubULt yI ) ani ne,

bi s(IH,I o] 2Nt yl).am ne bl s(lH .1H perbronohexyl)am ne, 15 bis(IH,
| H per brgbrrggi?%')rrg%'eRéég]buu%r(‘f‘PfdiW%L?'B%Bﬁndodecy| yan ne, bis(lH,

1H per br ogppenijadegy ' | ggi nmoei cocyl ) am ne. Further,
phosphi ne cgnpéungébkﬁgﬂﬁézJéﬁ#ﬁ%é% nygﬁghgrs substituted by a 20

phosphoroy§sgigg1qanpggﬁﬂﬁa%daggggﬁijgﬁiﬁggiEggkxﬁlThose phosphi ne _
conpounds in which a nitrogen atomis replaced w't a phosphorus atomin
the alovelmepéion2drabute 10cddssifNtH, tRepkirkd 13reraltSo yaeimd i fi ed
conmpounds which are represented by replacing anmne in the above-nentioned

speci fi ¢ kahpHedH - 2Brich lphag@Titnel, ) @bine Al cohol s i ncl ude fl uoronet hanol
chl oronet hanol, brononet hanol , iodone;hanol, di f| uor onet hano
di chl or ontt$ehd! , 1Hr Besebdemedestyl amirnet hanol , trifl uor omet hanol ,

triChlOrqgfgpfﬁ?l1H££ggggq%¥%gg¥¥¥faéfge,

bis(1H, 1H-perchlorododecyl)amine,

16 bis(1H, 1H-perchloropentadecyl)amine,
bis{1H, 1lH-perchloroeicocyl)amine, bis{1H,
lH-perbromobutyl)amine, bis(lH,lH;perbromobutyl)amine,
bis(1H, 1H-perbromopentyl)amine,
bis(lH, 1H-perbromohexyl)amine,

15 bis(1H, 1H-perbromooctyl)amine,
bis{1lH, 1lH-perbromododecyl)amine,
bis(1H, lH-perbromopentadecyl)amine,
bis(1H, 1H-perbromoeicocyl)amine. Further, phosphine
compounds in which a nitrogen atom is substituted by a

20 phosphorous atom can be also exemplified similarly. Those
phosphine compounds in which a nitrogen atom is replaced with
a phosphorus atom in the above-mentibned amine compounds, and
the like are alsc exemplified compounds which are represented
by replacing amine in the above-mentioned specific examples

25 by phosphine, etc.

Alcohols include fluoromethanol, chloromethanol,

bromomethanol, iodomethancl, difluoromethanol,
dichloromethanol, dibromomethanol, diiodomethanol,

trifluoromethanol, trichloromethanol, tribromomethanol,




met hanol , 2,2,2-trifiuoroethanol, 2,2,2-trichloroethanol,
r|bronDethanoI 2,2,2-triiodoethanol, 2,2, 3,3, 3-pentafluoropropanol,
, 3- pentachloropropanol 2,2,3,3, 3-pent abronopropanol 5

, 3- pent ai odopr opanol , 2 2,2-trid luoro-1-trifluoromethyl et hanol
richloro- I-trlchloronethylethanol
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per fl uorododecanol, IH,I perfluoropentadecano
H5per &I, zorqai, Gogimta i ddbpibpanéhl or obut anol , IH | H per chl or opent anol
H per chl orohexanol, | H, | H perchl orooctanol, |H,I|H perchlorododecanol,
1H, | H Be&¢Rl-drdgdntcattechnior i £ kbt émpthghedharlodgsanol ,
| H, | H per br omobut anol , I H, | H perbronopentanol, |[|H, IH-perbronDhexanoI
1H, IH-perBFBWBOGFémﬁlorQH41¢¥¥@#b@§ﬂ@€§hﬁéaﬁbﬂn0ﬂH IH-perbronDpentadecano

and | H, 15 gerbr noelcosanol Further, thiol conpounds in which an 25
oxygen at Ontr TOBP i 1 SBPPPEtRALBY At f ur atom can be al so

exenplifigd, Sb”k&irbéo'Q“% %#gﬁé%eggfgggggﬁ8ire conpounds whi ch are

represented by rep B0 ng ne vVé-descri bed specific exanple

by ”ﬁhhanftbLﬁhsﬁ%EE%T%ofﬁhefﬁﬁﬁﬁmﬁr&(& -t PEEPARb DR aNAPanet hi ol . butano
by but anet hi o

1,1-bis(trichloromethyl)}-2,2,2-trichloroethancl,
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1,l—bis(tribromomethyl)—2,2,2—tribromoethanol,
1,1-bis(triiodomethyl)-2,2,2-triiodoethanol,
l1H, 1H-perfluorobutanol, 1lH,lH-perfluoropentanocl,

15 1H,1H-perfluorohexanol, 1H,lH-perfluorooctanol,
1H,1H-perfluorododecanol, 1lH,lH-perfluoropentadecanol,
1H,1H-perfluorveicosanol, 1H,lH-perchlorobutanol,
1H,1H-perchloropentanol, 1H, lH-perchlorohexanol,
lH, lH-perchlorocctanol, 1H,lH-perchlorododecanol,

20 1H,1H-perchloropentadecancl, 1H,1lH-perchloroceicosanol,
1H,1H-perbromobutanocl, 1H, l1H-perbromopentanol,
1H,l1H-perbhromohexanol, 1H, lH-perbromcoctancl,
1H, 1H-perbromododecanol, 1H,1H-perbromopentadecanol and
1H,lH-perbromoeicosancl. Further, thiol compounds in which an

25 oxygen atom is replaced with substituted by a sulfur atom can
be also exemplified similarly. Those thiol compounds are
compounds which are represented by replacing methanol in the

above-described specific example by methanethiol, ethanol by

ethanethiol, propanocl by propanethiol, butanecl by butanethiol,




pentanol by pentanethiol, hexanol by hexanethiol, octanol by octanethiol,
dodecanol by dodecanet hiol, pentadecanol by pentadecanethiol and ei cosanol
by ei cosanethiol. The phenols include 2-fluorophenol, 3-fluorophenol, 5

| uorophenol, 2, 4-di fluorophenol, Z@-difluorophenol, 3,4-difluorophenol,
|quorophenoI 2,4,6-trifluorophenol, 3,4,5-trifluorophenol,

-d

g g% &g—; %heg%:tﬁn&&%nt af US;{O he Olby161exanethlol, octanol by

’5:6 t I 4- ophe henol erfluoro-I-na
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6- t et r adNeorsieesDs, iRENLALhYCFARIAAPhenol, 3-fluorophenol,

, 6-tetrachl oro-4-trifhloronethyl phenol,

56- t@ffhuhrophemcﬂemzyﬂﬂdmfammmgbnhﬁamL,z BelaaH 191 d paddt o

| oro-2-naphtol, 2-bronophenol, bronDphenoI 4- br omophenol

i br ohoph@asLuczephemadi brvnbphtfibioraphedohr,onophenol |

|bro henol 2,4,6-tribronophenol, 3,4, 5- trlbronDphenoI
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3-chlorophenol, 4-chlorophenol, 2,4-dichlorophenol,
2,6-dichlorophenol, 3,4-dichlorecphenol, 3,5-dichlorophenol,
2,4,6-trichlorophenol, 3,4,5-trichlorophenol,

15 2,3,5,6-tetrachlorophenol, pentachlorophenol,

2,3.5,6-tetrachloro-4-trichloromethylphenol,
2,3,5,6-tetrachloro-4-pentachlorophenylphenol,
perchloro-1l-naphtol, perchloro-2-naphtol, 2-bromophencl,
3-bromophencl, 4-bromophenol, 2,4-dibremophenol, |

20 2,6-dibromophenol, 3,4-dibromophenol, 3.5-dibromophenol,
2,4, 6-tribromophenol, 3,4,5-tribromophenol,
2,3,5,6-tetrabromophenol, pentabromophenol,
2,3.5,6-tetrabromo-4-tribromomethylphenol,
2,3,5,6-tetrabromo-4-pentabromophenylphenol,

25 perbromo-1-naphtol, perbromo-2-naphtol, 2-iodophenol,
3-iodophenol, 4-iodophenol, 2,4-diiodophenol,
2,6-diiodophenol, 3,4-diiodophenol, 3,5-diicdophenol,

2,4,6-triiodophenol, 3,4,5-triiodophenol,

Z2,3,5,6-tetraiodophenol, pentaiodophenol,




2,3,5, 6-tetrai odo-4- triiodonethyl phenol,

2,3,5, 6-tetrai odo- 4- pent ai odophenyl phenol, peri odo- 1-naphtol,

peri odo- 2-naphtol, 2-(trifluoronmethyl)phenol, 3-(trifluoromnethyl)phenol, 5
4- (trlfluoronethyl) phenol, 2.6-bis@krifluoronmethyl) phenol,

3,5-bis(trifluoronethyl)phenol, 2,4,6-tris(trifluoronethyl)phenol,
2- cyanophenol 3- cyanophenol anophenol 2-ni trophenol, 3- n|trophenol

4- nltroph%n6P Safia teitdatage - ?iﬁ?%%gdoWﬁFBHHQ Poeonpounds in 10 which an
oxygen atgné g %Stl%#t%ﬂ59¥ fur a§0n1&n above- mentioned phenol
conpounds? cAn> bR ~&FEE 30T T 1R FAC 2 5P APPRFR p?ﬁ8§@”th|ophenol conpounds are
conpoundgp&@iggPa&e fﬂ?é?£ aorgphg hgg}phenol I n the above-nenti oned

specific ~ exanple In a ca napht ol s, conpounds 15

representgd P%lf%ﬁb%@ﬁ&lﬂ%ﬁ#ﬁﬂ%ﬁbﬂ“t? @%EEEXEBQbWe%b J GHaylic acids
I ncl ude pentafluoroben20|c aci d, perfluoroethanoic aci per {1 uor opr opanoi c

acid, 5 p%ilﬂﬂiﬁmub&w&m?hd}ﬁfi | uprehens eppi €1a6kdme tBLN! Pﬁb@&@xanm C
acid, per fl uor ohept anoi ¢ acid, 20 perfluorooctanoic acid, perfluorononanoic

acid, pe3fsebisderafdueramethye)yhemodundecanoi c acid,
perfluorododecan0|c acid and the like. Preferable conpounds (b) are
b|s(trlfI%o#oﬁetﬁ?ﬁﬂ&ﬁﬂﬁduoﬂﬂmﬁthziEPh?ﬂ@luo?oﬁﬁﬂﬁ?Pbaﬁﬂkua 25

bis(2,2,3,3, 3- pentafluoropropyl)an1ne
bi s(2, 2:9T?Y?PGBPSnP PrﬂfFﬁ@ﬂ&H&ﬁﬂﬂkﬁf%ﬂ%%ﬁﬁ?ﬁbenOl 3-nitrophenol,

b1 ¢ pent ATbF ERPEEDPIaAPHC RS ErfRe bE HRPR o PbHEEREHGR Compounds 1n
2,2, aUtr'v‘;ﬂMOﬁhwben atonr g3 s@%ﬂd’@é@%f@%lf@g atom in the

above-mentioned phenol compounds can be also exemplified
similarly. Those thiophenol compounds are compounds which are
represented by replacing phenol in the above-mentioned specific
examples by thiophenol (in a case of naphtols, compounds

16 represented by replacing naphtols with naphtylthiols).

Carboxylic acids include pentafluorobenzoic acid,
perfluoroethanoic acid, perfluoropropancic acid,
perfluorobutancic acid, perfluoropentanoic acid,
perfluorchexanoic acid, perfluorocheptanoic acid,

20 perfluorococtanoic acid, perfluorononanoic acid,
perflucrodecanoic acid, perfluoroundecanoic acid,
perfluorododecancic acid and the like.

Preferable compounds (b) are bis{trifluoromethyl)amine,
kis(2.,2,2-trifluorcmethyl)amine,

25 bis(2,2,3,3,3-pentafluoropropyl)amine,
bis(2,2,2-trifluoro-l-trifluoromethylethyl)amine,
bis{1l,l-bis(triflucromethyl)-2,2,2-trifluorcethyl)amine or

bis(pentafluorophenyl)amine as amines; trifluoromethanol,

2,2,2-trifluoroethancl, 2,2,3,3,3-pentaflucropropanol,




,2-trifluoro-Il-trifluo-romethylethanol or
-bis(trifluoronethyl)-2,2,2-trifluoroethanol as al cohols; and

| uor ophenol , 3- quorophenoI 4-fl uorophenol, 2,6-difluorophenol,
d

a

|quorophenoI 5 3,4,5-trif|uorgphenol, 2,4,6-trif|uoropheno|,
t quorophenoI 2-(trifluoromethyl)phenol, 3-(trifluoronethyl)phenol,

2,2

1,1

2-f

3, 5-

pen

s, é%ill??f Rsenol  2Pebly %%'e%f%‘i@%re”g q”a“ﬁ?ﬁ'nfthynphﬁnﬂ s
h 7
bi s( pent aff uor%%ﬁm%%af‘nlf’%%@fﬁ{f?f?a e hSrAaoratdidddl | ggromethyl ) am ne
2,2,
1,1-
3-f
2,4,
4-(t
2,4
3, 5-

2-tri gheghe1k: téﬁ&'zueﬁw&tdbﬁ@ﬂ nQLfl henol, 4-f1
is(trifluoromethyl)-2,2, 2- trlfluoroetﬁgiap %%?2-f|uoﬁ85ﬁ£h§“°l

| uor opbeagb,lfé..ufdr@l'feﬁhﬂno's 523 dizbkuphenlanol , 3, 5-di fl uorophenol,

b
u
6-trifluorophenol, 3,4,5- tr|fluorophenol pentafluorophenol
;
6-

|&IuBcéné&hyhfﬂhmnﬂpheﬁintms4t6+ttmﬁ1&5&b@ﬂdmmmnol or 20
tris(trifluoromethyl)phenol, and further preferably

: d|f|unﬁﬁpﬁéﬁaprovhﬁﬂblx|3ﬁikwn@h@nnbmetpwﬁﬂwﬁemmﬂaphenol or
1,1-bis(trifluoromethyl)-2,2, 2-trifluoroethanol As the partlcle (c) , that
which is aehEFéFPV°E§&&§¥¥%9P@EP%%rrfeFtFéfﬁPQF@mﬁ&hﬁ Nl por ous

substance havi n I.f orm par.ti ter is preferred and an inorganic
subst ance 06 éﬁgégﬁéﬁﬁgﬁ&ﬂﬂﬁkg f£§$ rably used. An inorganic substance
L§|§ﬁéf ggeéeﬁﬁgk¥r§%§@o£§ﬁ¥?ﬁ&ﬂﬂﬁﬂ@ﬁ%ﬂton particle size distribution of a

10 2,4,6-tris{trifluoromethyl)phencl as phenols.

The compounds [b) are more preferably,
bis(trifluoromethyl)amine, bis{pentafluorophenyl) amine,
trifluoromethanol, 2,2,2-trifluoro-1-triflucoromethylethanol,
1,1-bis(triflucromethyl)-2,2,2-trifluorocethanol,

15 2-fluorophenol, 3-fluorophenol, 4-fluorophenol,
2,6-diflvorophencl, 3,5-diflucorophenol,
2,4,6-trifluorophenol, 3,4,5-trifluorophenol,
pentafluorophenol, 4-(trifliuoromethyl )phenol,
2,6-bis{trifluoromethyl)phencl or

20 2,4,6-tris(trifluoromethyl)phenol, and further preferably
3,5-difluorophenol, 3,4,5-trifluorophenol,
pentafluorophenol or
1,1-bis{trifluoromethyl)-2,2,2-trifluoxoethanol.

As the particle (c¢), that which is generally used as a

25 carrier is preferably used. A porous substance having a
uniform particle diameter is preferred and an inorganic
substance or anorganicpolymer ispreferablyused. Aninorganic

substance is more preferably used.

Fromaviewpoint of particlesizedistributionof apolymer




obtained, the particle (c) has a geonetric standard deviation of preferably
not nore than 2. 5, nore preferably not nore than 2. 0, and nuch nore
preferably not nore than 1. 7, wherein the geonetric standard deviation is
based on a volune of a particle 5 dipgreter of the particle (c). Exanples of
the inorgani c substance used as the particle (c) are inorganic oxides. It
is also permtted to use clay and clay mneral. These inorganic substances
may be usedtppned.nthewpartiglepee) fhas axgppmesrdfc heNdesiYaRVE adiiore
include Si 2, A1203, MgO Zr02, Ti 2, B203, CaQ,_Zn0O _BaQO, Th02 d

i xt ur o5 9 EERACLARAY P BIE A ANSE 05 AISEs DR HAL T L Nof FRARpsGen

S102.0 29 g, SRS R OB U008, HEG USROS DCane BTt cac o

A1203 arerl _ : _ Fcularlly "preferréd. ncidental ly,
the abovegl QoL @Rlkcs PXAGE: ERePLIE AR & BEBLE oRWYBLURE GRIDBAREESI

sulfates, " nitrates and oxl de conponents, such as Na2CQ3,

MyC035 Na@SMetdd20ESOHe Padase KNOB, My(NO3)2, Al (NO3)3, Na20, X20 and
Li 20. Exanples of the clay or clay mneral are kaolin, bentonite, 20

Ki bushi clay, gaeimpees|cfy thal inphgaaichssbagenceeuseiraphyle partiele, a
mca group, a nontnorillinite group, vermculite, a chlorite group,

pal ygor ski¢ g, akaolinpirtogniqarxides. ditkiceadnge peinmiyied. tAnpag cheye,
smectite, nontnorillonite, hectorite, raponite and saponite are 25

pr ef er r edNArALABNPABLERLoNTHE S d IR @ ¢ Suh et anFes Pagr Beregedaddng

t hese inorgani ¢ substances, inorganic oxides are suitably used. It is

pr ef er abl® BH&EYFRese i norgani c substances are dried 24

10 Specific examples of the inorganic oxide include SiO,,
Al,0,, MgO, ZrQ,, TiO;, B;03;, CaO, Zn0O, BaO, ThO; and mixtures
thereof such as §10;-Mgl0, Si0;-Al,;0;, S5i0,;-TiQ,, S5i0,-V,0;s,
5i0;-Cr,0; and $§i0,-Ti0;~-Mg0O. Among these inorganic oxides, 5i0;
and/orAl,;0;are/ispreferred, and SiO; isparticularlypreferred.

15 Incidentally, the above inorganic oxide may contain a small
amount of carbonates, sulfates, nitrates and oxide components,
such as Na,C0,, K;CO3, CaCQ;, MgCO;, Na;S0,, Al,(S0,4)3, BaS0,4, KNO;,
Mg(NO;)2, AL(NO;};, Na,0, K;0 and Li,O.

Examples of the clay or claymineral are kaolin, bentonite,

20 Kibushi clay, gaerome clay, allophane, hisingerite,
pyrophylite, talc, a mica group, a montmorillinite group,
vermiculite, a chlorite group, pdlygorskite, kaolinite,
nacrite, dickite and halloycite. Among these, smectite,
montmorillonite, hectorite, raponite and saponite are

25 preferred, and montmorillonite and hectorite are more
preferred.

Among these inorganic substances, inorganic oxides are

suitably used.

It ispreferable that these inorganic substances aredried




to contain substantially no water, and those dried by heat-treatnent are
preferred. The heat-treatnent of inorganic substances, whose water content
cannot be visually confirnmed, 1is usually carried out at a tenperature of
from 100 to 15000C, 5 preferably fromgl00 to 1000' C, and nore preferably
from200 to 800CC. The heating tinme is not particularly limted, and

preferablé/ fégmégnmﬁgﬁ?gczﬁﬁia hol%sWaggre E%f %B%%leéd;%j%ﬁ 1 hour to 30

hours. Furtheér, “duri 0, ere Can-be appl i-e (KP%f passi ng a
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net hod of evacuati ng. Is not [imte

hydroxy odewesaRE8s! 0RBdeanst &Xicdn Bdht (it baCe18hatthe LHREYRRAEE OXi des,
nodi fied i norgani c oxi des obtained by substituting activeé hydrogen of

hydr oxy grupsu®lldzdie sdrdacatoh tapkratgari 6£0kt6fsSl oW tib Ma0000s
substituents, my be used as the inorganic oxides. As a substituted group,
a sil§l gurpersbpyefeomed00ALa H MU, f iaedl imvoreygnief exaey, £repeeddi cal |y
there are iIIus%{ated i norgani ¢ oxi deds obtained by contact-treating with a
trial kyl i 3O arthe r¢ahingotimemishpothP@dsiqwarly limited, and

t - butyl di net hyl chl orgsi | ane,  di chiorodi et hyl sil ane or
chIorobréﬂﬂﬂﬁ%@@h&YsﬁFaﬁe%od“l??FQ?yFEh?%r%%??%nemgﬁ%hpﬁﬁferably from

tri phenyl.chl ' - i al kyl di chi | .
i ot ot oRPAF o pafoss . Frdeher’ ARsPhEHeAEd  FRed® con be applied
di phenyl dj ¢hl i : ta] ila

byl 1 L AR b pledlo’a il At Yo (30, AfERoGRn or argon)
phenybt risgahlsorostd@nelonr rhtbal byl al hexysid ¥ esAddharSing. The method

trinmet hyl met hoxysilane; a triarylal koxysilane such as
tri phenylisetdwikysimbhed a@hediedlokyl di al koxysil ane such as
di net hyl di net hoxysi | ane; a 25
Further, though hydroxy groups are formed and exist on
the surface of the inorganic oxides, modified inorganic oxides
obtained by substituting active hydrogen of hydroxy groups on
15 the surface of the inorganic oxides with various substituents,
may be used as the inorganic oxides. As a substituted group,
a silyl group is preferred. As the modified inoxganic oxides,
specifically there are:illustrated.inorganic oxideds obtained
by contact-treating with a trialkylchlorosilane such as
20 trimethylchrolosilane, t-butyldimethylchlorosilane,
dichlorodimethylsilane or chlorobromodimethylsilane; a
triarylchlorosilane such as triphenylchlorosilane; a
dialkyldichlorosilane such as dimethydichlorosilane; a
diaryldichlorosilane such as diphenyldichlorosilane; an
25 alkyltrichlorosilane such as methyltrichlorosilane; an
aryltrichlorosilane such as phenyltrichlorosilane; a

trialkylalkoxysilane such as trimethylmethoxysilane; a

triarylalkoxysilane such as triphenylmethoxysilane; a

dialkyldialkoxysilane such as dimethyldimethoxysilane; a




di aryl di al koxysi | ane such as di phenyl di net hoxysi | ane; an

al kyl trial koxysi | ane such as nethyltrinethoxysilane; an aryltrial koxysil ane
such as phenyltrinmethoxysilane; a tetraal koxysilane such as

t et ranmet hoxysi |l ane; an alkyl 5 disil ne such as
1,1,1,3,3,3-hexanet hl di si |l azane; or ‘tetrachlorosilane. A nedian particle

di aneter of the inorganic substance is preferably from5 to 1000 4m nore
pref er abl §iarpiiielkoxys00-4ng wieh nd? edpPBFEVASAPAOHYIO k&P Q002 Fam A
pore volune 10 is Ereferabl not less than 0.1 nm/ and nore preferably 0.3

to 10m / 2lHhetEpedkrry sdddng SUFR 2T smﬁFBYéitﬁﬂ Sfolarﬁ) 1300 ne/ g,

d b f 100 t 00_n2/ T bl th
par i cl o TEY L FEhEoH R TG bt SRR K LS e AT B use &
mxture ofe d5MPLE N3N ghe SIGAULE POLYORL posyLle S g{egarync Fobyprer . @

pol ymer ogen carrylng dEironal” ‘group of
funct Bonf/dd:}QiPHEaHE éu%na%r qt on-dopag i 9%&&%&%&%5‘1@@%&%‘“&@‘1 The

active h ogen-carrying functional group is not 20 part|cularly limted as

far as ittd@saasibyeshy@negen. Exanples thereof are a primary am no group,
a secondary am no group, an am no group, an am de group, a hydrazi de group,

an am di no growp, madiahr gay tgcdep diarietem pdr btke fnouganadccsubskahcgr oup,
a fornyl group, a carbanoyl group, a sulfonic acid group, a 25 sulfinic acid
group, a suldreferably §rowpd> &Hot hPEP @lrf@upfﬂor% PRebesRMHY SFGBploatﬁyrrol yl
group, an i m dazolyl_ group, pi perid group, an_indazal rou and a
car bazol y19Qridp. anﬂnﬁﬁgetﬁéﬁfeﬁﬁgﬂéﬁ é&“ﬁéoagﬁr}ﬂ%ry"&nﬂné°§goﬁﬁ
secongary; ¢ YU P n P 188N EUL P 81 AT d8ThIWR pPRekTaETI604P 26
to 10ml/g. The specific surface area is preferably from 10
to 1000 m*/g, and more preferably from 100 to 500 m?/g.
The organic polymer usable as the particle (c) may be
any organic polymer, and it is permitted to use a mixture of
15 more than one organic polymer. As the organic polymer, a polymer
having an active hydrogen-carrying functional group or a
functional group of a non-proton-donating Lewis base is
preferred.
The active hydrogen-carrying functional group is not
20 particularly limited as far as it has active hydrogen. Examples
thereof are 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 carboxyl group,
a formyl group, a carbamoyl group, a sulfonic acid group, a
25 sulfinic acid group, a sulfenic acid group, a thiol group,
a thioformyl group, & pyrrolyl group, an imidazolyl group,
a piperidyl group, an indazolyl grou§ and a carbazolyl group.
Among them, preferred is a primary amino group, a secondary

amino group, an imino group, an amide group, an imide group,




a hydroxy group, a fornmyl group, a carboxyl group, a selfonic acid group or
a thiol group. Particularly preferred is a primary am no group, a secondary
am no group, an amide group or a hydroxy group. These groups may be
substituted wth a hal ogen atom 5 orpg hydrocarbon group having 1 to 20
carbon atons. The functional group of anon -proton- donating Lewis base is
not particul ar limted as far as it is a functional group having a Lew s

base port?(}?ﬁ"?:ﬁ%ﬁél Qﬁﬂﬁpnoa(ffﬂlmfél lﬁfcﬂ%erﬁ %ﬁox@p&ﬁ‘NQ é(é#&lfé’é“t%ereof
t1tut d | N- substitut ed
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group, anam%'gtl ¥ h%f@m?ﬁ%? aq{ﬂ}bogrﬁﬂpl\lﬁéfﬁ?ﬁ pﬁP&Sﬁoﬂﬂ%&ogf up,

an N, N, N-su razi no group, roso grou rou

nitroxy ggeedp.a 'i'Hé)éla GRS ﬁla%aW@dbéJfPHPte& w2thhhogral Beey a%qpp, an
al koxy group, an al kyl oxycarbonyl" group, an N, N-substituted carbanoyl

groups a éhi @ahkarcaryih @rospbBhitidged 3 famytagpotpatemsubstituted

sul fonyl group and a substituted sulfonic acid group. Preferred is a

het erocyclic grihmfuagd imorad grefiprafed nios -arcramadonahbhéngrlooyis basgr oup 20
havi ng an oxygen atom and/or a nitrogen atomin the ring. Particularly

pref er r edl M ta Pyitiidn L gjF byipl ikt 8 b Siein @sedt disriadéunryiiogeduprans an
N-substltut ed i ndazoyl group, and the mopst preferred is a pyridyl group.
These gr oupEiRER BE%&B%%??@PE&W’% FoRtRANGGEhN At3sh Y e AYIFRIRHEEBR - gr oup
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and nore prefera
group, an azido group, an N-substltuted imino group, an

N,N-substitutedaminogroup, anN,N-substituted aminoxy group,
an N,N,N-substituted hydrazino group, anitroso group, anitro
group, a nitroxy group, a furyl group, a carbonyl group, a
15 thiocarbonyl group, an alkoxy group, an alkyloxycarbonyl group,
an N,N-substituted carbamoyl group, a thicalkoxy group, a
substituted sulfinyl group, a substituted sulfonyl group and
a substituted sulfonic acid group. Preferred is a heterocyclic
group, and more preferred is an aromatic heterocyclic group
20 having an oxygen atom and/or a nitrogen atom in the ring.
Particularly preferred are a pyridyl group, an N-substituted
imidazolyl group and an N-substituted indazoyl group, and the
most preferred is a pyridyl group. These groups may be
substituted with a halogen atom or a hydrecarbon group having
25 1 to 20 carbon atoms.
An amount of the active hydrogen-carrying functional
group or the functional group of a non-proton-donating Lewis
base is not particularly limited. It is preferably from 0.01

to 50 mmol/g, and more preferably from 0.1 to 20 mmol/g, in




-

terns of a nolar amount of the functional group per g of the organic

pol ymer. The functional group-carrying organic polynmer can be obtained, for

exanpl e, by honopol ynmeri zi ng a nononer having 5 the active

hydrogen-carrying functional group orp$he functional group of a

non- prot on-donating Lew s base and nore than one pol ynerizabl e unsat ur at ed

group , or copolynerizing said nononer and anot her nononer having a

pol yneri z3STms s & mokay apoupt of the sfunekioneli grpupf ered ©6 the

additionally 10 copo] ynerize a crosslinking polynerizabl e nonomer having two

or nore p& %Qféh ®Sat urat ed groups. Exanpl es of the nonomer having the

active hydrogengzcarrying . functional group.or the functional grou of a
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unsat g at @@ &0l va Ny APBYER-Ta @My £hfcabexa1mdnesk femgtional group

having a Lewis base portion contai'ning no active hydrogen and nore than one

20 pol ynefiuzadl fondb ajngwy ed gros- psaonl-asefa ity pekyebhzabid more

unsaturated group are an al kenyl groups such as a vinyl group and an allyl

group, andham ahleypylygeauiz ahiod urs amed bedeyroguep up o rErappllemenfi 2 dreg

mononer having the active 25 hydrogen-carrying functional group and nore

t han one SpPéldy MONORAT caNfsangitiedd mprpeareaviogny pelame ozl @i ng

primary am ne, ViQ§| grou -contai ning secondary am ne, a _Viny
gr £

I
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or more polymerizable unsaturated groups.

Examples of the monomer having the active
hydrogen-carrying functional group or the functional group
of a non-proton-donating Lewis base and more than one

15 polymerizable unsaturated group are monomers having the
above-mentioned active hydrogen-carrying functional group and
more than one polymerizable unsaturated group, and monomers
having the above-mentioned functional group having a Lewis
base portion containing no active hydrogen and more than one

20 polymerizableunsaturatedgroup.Examplesof thepolymerizable
unsaturated.gréup are an alkenyl groups such as a vinyl group
and an allyl group, and an alkynyl group such as an ethyne
group.

Examples of the monomer having the active

25 hydrogen-carrying functional group and more than one
polymerizable unsaturated group aré a vinyl group-containing
primaryamine,avinylgroup-containingsécondaryamine,avinyl
group-containing amide compound and a vinyl group-containing

hydroxy compound. Specific examples thereof are




N- (Il -ethenyl)am ne, N (2-propenyl)am ne, N (1-ethenyl)-N-nethylam ne,

N- (2- propenyl ) - N-net hyl am ne, 1-ethenyl am de, 2-propenyl am de,

N- net hyl - (1- et henyl ) am de, N-net hyl - (2-propenyl)am de, vinyl al cohol and
2-propen-l-ol 5 and 3--buten-l-ol. &gecific exanples of the nononmer having
the functional group having a Lewis base portion containing no active
hydrogen and nore than one pol yneri zabl e unsaturated group are

vi nyl pyr i¥i bk ethapyinaadss. Nt EHprerensl banaae 10

vi nyl (N-substitut ed)indazol e. The ot her noners haying a polymerjzable
inoat ur bl Lo LY Rar DagegnKAHie o Mol STDFABCRRY ) Ao REAT ARAS
conpounds,, _ Lki.c gxanples repf ar hwl ene, pro ne, .1-but ene,
1 hexene. A ARERIEER: 32, 7B BRERYIRGE . BRI TS <R ERY T e et
styrene. N h&SERAPOPHE i i | fopt mre. As
specific Nexarrplgg gge?ﬁggg%ﬁgsigl | nq?gn’gqvplo J?rergrai%'?%%nrr%nzo roﬁé?/irr%gsgv\o or
nore Hol iRy | Zapheeynsabarat ed groups, divinyl benzene can be given. 20 A
medi an particle diameter of the organic polyner is preferably from5 to
1000 it m and e iFied exanpldy @b thet nonbfer/ haviAgpohe HehebEohal
preferably not less than 0.1 nml/g, and nore preferably 0.3 to 10 m/g. A
speci fi c dmbavdngna Liew s basesbdytiocomdotani9gh oty ivarhly doogen
preferably from 25 50 to 500 nR/g. It is preferable that these organic

pol yner s @k MpFedthap eBaRt ReA YoEESizahial Ynsurated SRAUPt BESe dried by

heat -treat,nent ar referred. ,The heat-treatnent_ of organic polyners, whose
nater CoNiSLREBINBe VoL SRy HrHArd bariadzo e R

10  vinyl(N-substituted)indazole.

The other monomers having a polymerizable unsaturated
group includeethylene, ¢ -olefinsandaromaticvinyl compounds,
and specific examples thereof are ethylene, propylene, l-butene,
l-hexene, 4-methyl-l-pentene and styrene. Preferred is

15 ethylene or styrene. These monomers may be used in a combination
of two or more.

As specific examples of thé crosslinking polymerizable
monomer having two or more polymerizable unsaturated groups,
divinylbenzene can be given.

20 A median particle diameter of the organic polymer is
preferably from 5 to 1000 um, and more preferably from 10 to
500 fLm. A pore volume is preferably not less than 0.1 ml/g,
and more preferably 0.3 to 10 ml/g. A specific surface area
is preferably from 10 to 1000 m?/g, and more preferably from
25 50 to 500 m?/g. |

It is preferable that these organic pelymers are dried
to contain substantially no water, and those dried by
heat-treatment are preferred. The heat-treatment of organic

prolymers, whose water content cannot be visually confirmed,




Is usually carried out at a tenperature of from30 to 400cC, preferably
from50 to 2000C, and nore preferably from70 to 1500. The heating tinme is
not particularly limted, and preferably from30 mnutes to 50 hours, nore
preferably from5 1 hour to 30 hours.pgurther, during heating, there can be
used a nethod of passing a dried inert gas (e.g. nitrogen or argon) at a
fixed flowrate, or a nmethod of evacuating. The nmethod is_not |img.ed

thereto. FReURABatLYeFFEET IOV ftalc SETRTEE WitHh YhefBsEhtto 1999 hvent i on

[ difi i cl bt aj ned t [ th b z ti , (b
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Contact prodoet Tfansafify dnle oY RIS B GTHTRATEN. BT % o) and

(b) with ﬁtf)}fengl? £eBMASh Riadeels @bt Qb”ﬁgub\é,c%ﬁ.—%c?k&@e%a%%t &¢lopPr oduct
between (a) and (c) wth (b). <3> A contact product obtained by contacting a

contagt pLoist tdgbveedreh) rardnee) @uthngaleatOnd, Prteéee atde veonkad order
is the above-nentioned <1> or <2>, and the nost preferable is <1>. It is

pr ef er abl @ e Toad rof gatsstigy @odtdetl imeatngans (nder nidirdgwst brgasgon)
at nosphere. A treating tenperature is usually from -100 to 3000 , and
pref erabl §tfaofixed fooxogate . Ao @ameatdad mf vaguatingl yTheomethadnute to
200 hours, and preferably from 10 mnutes to 100 hours. It is permtted to
carry outi§RPtalimdiefertbenifdityy a sol vent or directly treat the compounds

wi thout use of any solyenly EXaieles 9h SN HaP! a2 Re "90e0ehE"
10 invention is a modified particle obtained by contacting the
above-mentioned (a), (b) and (c¢c) with one another. An order
for contacting (a}, (b) and (c¢) is not particularly limited,
and the following orders are enumerated.
<1>» A contact product obtained by contacting a contact product
15 Dbetween (a) and (b) with {(c).
<2> A contact product obtained by contacting a contact preduct
between {a) and (c) with (b).
<3>» A contact product obtained by contacting a contact product
between (b) and (c) with (a).
20 A preferable contact order is the above-mentioned <1>
or <2, and the most preferable is <1>.
It is preferable to carry out the contact treatment under
an inert gas atﬁosphere. A treating temperature is usually from
-100 to 300C, and preferably from -80 to 200C. A treating time
25 is usually from 1 minute to 200 hours, and preferably from 10
minutes tol00hours. It ispermitted tocarryout suchatreatment
using a solvent or directly treat the compounds without use
of any solvent.

Examples of solvents usable are non-polar sclvents such




as aliphatic hydrocarbon solvents and aromati c hydrocarbon solvents; and
pol ar sol vents such as hal ogeni de solvents and ether solvents. Specific
exanpl es thereof include aliphatic hydrocarbon solvents such as but ane,
pentane, hexane, heptane, 5 octane, ¢, 4-trimethylpentane and cycl ohexane;
aromati c hydrocarbon sol vents such as benzene, tol uene and xyl ene;

hal ogeni de sol vents such as di chl oronget hane, di fl uoronet hane chl orof orm

1, 2- di chl 3F ot hRR8t1E, BYGocarRAhafRlvents and aromatic hydrocarbon

1 2- h 2, 2- h h
ShibrobonSt *Zéoﬁ%onﬁaéﬁéé At oESTLARNS: Sl ae Ol Ok a8 So b8 ts 28dch as
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nmet hyl -ter oxane yet hane,

b-is(2- rreﬁp@fdeabubh ﬁf%mtstﬁa@ag%@éa&&an pait 4Rl I AkwdnebYhaptais, An

anount used of the conpound (b) to the conpound(a) I's not partlcularly
limted. d&ovener, 2i, b, s thfigfetiyihditdnd® aRd agyclehesansybsrandtald v
satisfies a nunber of 0.1 to 8. The nunber is nore preferably I to 6,

further pipdeoabbpon2sbdvéntancunistapriémzedey 2odueaeland 2y lene;
preparation of the nodified particle in accordance wth the present

i nvent i orhalegerigersalvents @l—w@ﬂoﬂgpﬂfé}@{pmméﬁm Ll yespmethaneef (c)
to (a), provided that a _bismuth ataom originated fron1$g% and contained in a

partlcleaQﬂﬁ%Eﬂ%ﬂrmby c@ﬁ@&&ﬂ%ﬂfq%ﬁh%ﬂﬁi(%)Zm?%hr@EEE R&- is controlled
0. if-,‘st §5 Phobr EETHRLERRE 167 -2 o iRbere B R I Sr e BT ARR L, (1
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east one e starfing an may remain as an unreacted 31
solvents such as dlmethyl ether, dlethyl ether, diisopropyl
ether, di-n-butyl ether, methyl-tert-butyl-ether, anisole,
1,4-dioxane, 1,2-dimethoxyethane, bis{2-methoxyethyl) ether,
tetrahydrofuran and tetrahydropyran.
15 An amount used of the compound {(b) to the compound(a) is
not particularly limited. However, it is preferred that a molar
ration substantially satisfies a number of 0.1 to 8.
The number is more preferably 1 to 6, further preferably
2 to 4, and most preferably 2.5 to 3.5.
20 In preparation of the modified particle in accordance
with the present invention, it is permitted to appropriately
determine a proportion of (c¢) to (a), provided that a bismuth
atom originated from (a) and contained in a particle obtained
by contacting (a) and (c) with each other is controlled so as
25 to be preferably not less than 0.1 mmol, and more preferably
from 0.5 to 20 mmel, in terms of a mol number of a bismuth atom
contained in 1 g of the obtained particle.

As a result of such a contact treatment, at least one of

the starting (a), (b) and/or {c) may remain as an unreacted




material in the nodified particle of the present invention. But, when it is
applied to polynerization accopanying formation of addition polyner
particles, it is preferable to conduct washing for prevopusly renoving the
unreacted material. A 5 solvent used gherefornmey be the sane or different
fromthe solvent wused at the tinme of contact. Such the washing is
preferably carried out under atnpsphre of an_inert gas. A treating

t enper at uPBtEFigdudi Fhe o dif bt thr Lt ePhpFye-B eFG“fOéPve“ﬁlbeatlng

|1 1 200 h f bl 10 10 100
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not | ower 5*9393%0%5?&{, revdifudty lrehOVi g Hﬁée BRI YmBtepi L EIPRr at ure

of fron146 to 17to 24 hours, fruch nore preferably at a

t enpersat ug810Entiusin 68ete FAR0Ly bertHe &8madbOUF Serpefrcnitne by Lveefer abl y
at a tenperature of from60 to 160CC for 2 to 18 hours and the nost

preferablysall att ehpetdme @ foicontmut80 SucH 66GE washdngois2frefemalnly. A
speci fic exanple of a process for producing the nodified particle in
accor danceanrfhdt batpresian atmnﬂmmnm ¢£ éRpﬂaBﬁédgﬁﬂwrﬁntiQﬁﬁkng as

foll ows, wherein the conpoundi is trip q¥l bi smut h, the conpou (b) is
pent af |u%¢iaaﬂ§ﬁ6rlreaﬁa eFeaphytTP@ t253@<9) SPEEFPERPLYBAL? 2AR%d as a

I t th ed.th : | uti
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and yhen 4 étﬁ%ﬁh@gs'%oPQWH‘ﬂ%&¥E under refluxing for 10 mnutes to 24

hour § "af t'er Irring at Toomtenperature for 10 nminutes to 24 32
Further, after completion of such the contact treatment

and washing, preferably, the solvent is removed from the product
bydistillation, andtheresultingproductis driedunder reduced
pressure at a temperature of not lower than 25C for 1 to 24
15 hours, more preferably at a temperature of from 40 to 200C
for 1 to 24 hours, much more preferably at a temperature of
from 60 to 200C for 1 to 24 hours, particularly preferably
at a2 temperature of from 60 to 160 for 2 to 18 hours and the
most preferably at a temperature of from 80 to 160 for 4 to
20 18 hours.

A specific example of a process for producing themodified
particle in accordance with the present invention is explained
in more detail as follows, wherein the compound(a) is triphenyl
bismuth, the compound(b) is pentafluorophenol, and the particle

25 (c) is silica. Touene is used as a scolvent, triphenyl bismuth
is added thereto, a toluene solution of pentafluorophenol of
3 mol to 1 mol of bismuth is added dropwise thereto, and then

stirring is carried out under refluxing for 10 minutes to 24

hours after stirring at room temperature for 10 minutes to 24




hours. Thereafter, the solution is concentrated, and a precipitated solid
conponent is filtered and dried. To a solid conponent obtained through the
above-nentioned operations, toluene and silica are added, and the m xture
is 5 stirred at 80t for 2 hours. Theggesulting solid conponent is washed
wi th toluene, and dried under reduced pressure. The nodified particle of the
present invention can be thus produced. The npdified particle in accordance
with the peedént Thenpaditgon itheuseplintiaona 3t sopsenddifidittnt ang a

ddi ti | yeri zat | ticularly, .the catalyst nent f | ef i
pol yor | 2REFWPIAS b Eat AR CPTROReREI chl-L Yol VhePhIaF bR n accor dance
ith th t 1 ' t . 1 f1 | : Bt
b0l yer i 26t | o0 hERrah Lams R h AT il s B merl A 7

particle g@grgt#&g H{fﬁgé;ﬁn%ioalingr%%?f%‘?béfé NEsady, CoRd aetd MRk feraboye (a)

with (b) ;, With a neta n the Goups 3 to 11 or | anthanoide
seriesg ageigred altysbE ofopdslind@Ps POIYEESfd 51l £ Oflg A4 Bi dasbmpyn€pbt €t i ng

t he above-nentioned nodified particle(A) of the 20 present invention , a
transiti opaghled wiciipotoTuéiy, ohndhdrGedupmded: trediicexd preshanei.de series
and an organoal um num conpound (C). The latter is higher in activity and
nmore preferrBue mMyditied psrticleaddi therppesgntrinaenbhonscarpraitites bel ow
in nmore detail. 25 (B) Transition nmetal conpound of the Groups 3 to 11 or
Lant hanoi BEog&Geds As the transition netal conmpound (B) of the Groups 3 to
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10 dinvention is useful as a catalyst component for addition
polymerization (particularly, the catalyst component for
olefin polymerization) As the catalyst for addition
polymerization in accordance with the present invention, there
are exemplified acatalyst for addition polymerizationobtained

15 by contacting the above-mentioned modified particle (A) of the
present invention obtained by contacting the above (a) with
{b), with ametal compound ({B) of the Groups 3 to1ll or lanthanoide
series, and a catalyst for addition polymerization obtained
by contacting the above-mentioned modified particle(A) of the

20 presentinvention, atransitionmetal compound (B) of the Groups
3 to 11 or lanthanoide series and an organcaluminum compound
{C). The latter is higher in activity and more preferred.

The catalyst for addition polymerization is explained

below in more detail.

25 (B} Transition metal compound of the Groups 3 to 11 or
Lanthanoide Series

As the transition metal compound (B) of the Groups 3 to

11 or lanthanoide series used for the catalyst for addition

polymerization in accordance with the present invention, a




transition netal conpound capable of formng a single site catalyst is
used. It is not particularly limted as far as it 1is a transition netal
conmpound of the Groups 3 to 11 or |anthanoide series, and exhibits addition
pol ynmeri zation activity when used 5 igy conbi nation with the above-nentioned
nodi fied particle (A) (and additionally organoal um num conpound (C) ) as a

co-catal yéEanEQRIEBHeﬂk gaq %%}{:I nc%lag?ggﬁiee’%% q:es {E%eénsln ' %glgz‘ﬁ% ;gt "

cat al yst concepttion Fom ~conven nal

and i ncl udgsa1 QgL @an GIEIfg'&@'ﬁ&ﬁ%@ié@ifﬁ:ﬁh?@&@@ﬁﬁ“? A whi ch

can obtain a addition polynmer having a narrow nol ecul ar wei ght buti on

and narr o6 @ciiRad 1 £ DOn eTlall Horhp OGn & B FA LOBLLUFRI3 tohUtoRl sAtAagat ALY St

whi ch can obtain an addition polyner having a w de nol ecul ar wei ght

di stributseniand andwediribampasddi ohod podiysierizedti ivn aotdvdegoilyeretuseetl t he
catalyst is obtained by a nethod simlar to the preparation nethod of such
a singl e-&m t@mm@ty@m Witk trier ﬂbwvsemtme;l:mda.ﬁlreem@mmheet(al)

conmpound (( preferred is a transition netal rT(Pound represented by the
fol | owi ngt #0¢ Add timng Ly QFQﬁP§aAW%‘b@mPPBH§ G bhafe ap-eahpdyAd di ner.

L2aMX1b [ wher Mis a transition nmetal atomof the Goups 3 to 11 or
| ant hanoi‘dé“é%‘??%g EEf @t&vﬂkﬁ%é?ﬁeddl enyl type anion skel eton-carrying

group Of & heheroaBLom:eontal N10 Oy Qun.: 1622, 1080 908, Lo MRy beoLi nked

directly or t roug a residudl gro contai ni hg ncarony “R-3PPi cone
atom a niideOrBrabel) £réf OXY¥46BnetBRk12s8 1k BUEa RARYLEM anahfﬁemaaé atom

X 1is a halogen atomor a hydrocarbon group (provided that
cycl apentrasit edryl y tay peiredll ©9s $kel €4 081 ¢8E I ¥hNg [ PHOwi Sende, whlch can
obtain a addition polymer having a narrow molecular weight
distribution and narrowcompositiondistributioninacopolymer,
but also a catalyst which can obtain an addition polymer having
a wide molecular weight distribution and a wide composition
15 distribution in a copolymer if the catalyst is obtained by a
method similar to the preparation method of such a single-site
catalyst in a narrow sense.
As such-a transition metal compound (B), preferred is a
transition metal compound represented by the following formula
20 [3] or its U -oxo type transition.metal compound dimer.
L?aMX'y [3]
(wherein M is a transition metal atom of the Groups 3 to 11
or lanthanoide series, L® is a cyclopentadienyl type anion
skeleton-carryinggroup or a hetero atom-containing group, more
25 than one L? may be linked directly or through a residual group
containing a carbon atom, a silicone atom, a nitrogen atom,

an oxygen atom, a sulfur atom or a phosphorus atom, X' is a

halogen atom or a hydrocarbon group (provided that a

cyclopentadienyl type anion skeleton-carrying group is




excluded) or OR (R represents a hydro carbon group or hal ogenated hydro
carbon group, and when nore than one R, they may be the sane or differnt
each other), a is a nunber satisfying 0O <a ;5 8, and b is a nunber
satisfying 0O <b ;5 8.) 51Inthe formgda [3], Mis a transition netal atom
of the Goups 3 to 11 of the periodic table (1UPAC 1989) or | anthanoi de

Som o PROR A A AR SRORE WRROT e oK SEb U oS harRataPom o

atom a zirconium atom nirum a vanadl om a

tantal um aixRo &L SN é%v%(}é{ﬁn@%ﬂéz?'?n%% iag M Fd %'h%@’iey;‘&%&?% gpaobal t

atom a rhodiumatom a ni atom a adiumatom a um atom and
an ytterbisimatomdifiefet rescrsodhen )t hg {oravhembst sataskiliagy gmcagom a
zirconium atom a hafniumatom a vanadiumatom a chromiumatom an iron
atom a cdbaBt andmborim animicbentoatiafgipar i ubackygpyeferred 15 is a
titaniumatom a zirconiumatomor a hafniumatom In the fornmula [3), L 2

i s a cycl opent adirerijie EpFavdd d3 ] .skelist antransiying petal atoa bEtehe

at om cont aj ni ng group, and_ nore than one L2 ma%// be the sane or different

from one &FQURS 3 HRuldnef theoperirgd cofableX Bd 98nked knntdeangide
i trogen AEGRS S ERATF S EBRE SR PP SR UM & L9 oY BETLRF OB Brpl e
O e ¢ SRS R e VB, S0LOR,BHSLBR SR 08 SEEHP, R 3udiadn e
and 77 5 atoatbataish eGh 44407 @Yhn9hOURSat SRE EhTomaiP a8, Ngh &fon are an
775-cycl opent adi enyl group, an n 5_ nethyl cycl opentadi enyl” grdup, "an
n5- et Y| catloapeatndileayiumgitsp, aaBoBZdtnaboiny|Lyalbepent adoRNYh Gy an n
3 atom, a palladium atom, a samarium atom and an ytterbium atom.

Preferred as M in the formula [3] is a titanium atom, a zirconium

atom, a hafnium atom, a vanadium atom, a chromium atom, an iron

atom, a cobalt atomor a nickel atom, and particularly preferred

13 is a titanium atom, a zirconium afom or a hafnium atom.

In the formula [3], L? is a cyclopentadienyl type anion
skeleton-carrying group or a hetero atom-containing group, and
more than one L° may be the same or different from one another.
Further, more than one L? may be linked directly or through

20 a residual group containing a carbon atom, a silicone atom,
a nitrogen atom, an oxygen atom, a sulfur atom or a phosphorus
atom.

Examples of the cyclopentadienyl type anion
skeleton-carrying group as L? are 7°-{substituted)

25 cyclopentadienyl groups, n°-(substituted)indenyl groups énd
n°-{substituted) fluorenyl groups. Specific examples thereof

are an 7°-cyclopentadienyl group, an 7

5-methylcyclopentadienyl group, an ﬂs-ethylcyclopentadienyl

group, an n5~n-butylcyclopentadienyl group.,an 7




5-tert-butyl cycl opent adi enyl group, an 77 5-1, 2-di nmet hyl cycl opent adi enyl
group, an n 5-1, 3-di net hyl cycl opent adi enyl group, an n

5-1- et hyl - 2- et hyl cycl opent adi enyl group, an n 5

5-1-net hyl - 3-et hyl cycl opent adi enyl grgup, an n
5-1-tert-butyl-2-nethyl cycl opent adi enyl group, an n

methyl -3 %s35?%39%%&*%%%§ﬁ?%%9%§€¥' grelE. ah

1- et hyP= 8; b saRMERKANG)ORFIHE ?é'}l? gyeuﬁanarﬁ 19
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1-

me
met hyl - 2- n- butylcyclopentadleny
me
2,

t hyf- B; - Buinglayalara Féiﬂﬁ‘d’ie PUBrod
5-1,2,3-trimethyl cycl opent adi enyl gr%%p, gﬁ B. an 7

5-1, 2, 4- t?1hfmeyhyyeEe@mMywbynmdpgntmmueﬁplngrﬁubet@@n&ihyIcyclopentadienyl
group, angn 15 5-pentanet hyl cycl opent adi enyl group, an n5-indenyl group, an
775-455, 6 71 tiee vy dRortdaddyajransn t adiedy 2- gebhypl,i aterryl group, an
)5 5 met A1 TRy POGT OIS, e S AARGR T AdbaTY L grOUp, B 7

nme y up,. @m
n5-7- nethyl den p 7 5-2-tert-butylindenyl 20 group, an
n5- 3-t ert - BUt ??%d%ﬁg Eg?o ££¥+q¥Q§QE?%ﬁ?d%ﬁF¥@lHHSHPI Godp, an
75-5-tertsputyy ny| 6-tert-butylindenyl graoup, an
n5-7-tert {%n +£ﬂ%§n¥|196ﬁ BYfaié%?%?ﬁi%ﬁ+&R% I?ﬁﬂ@ﬁylagréhp, an n
54, 7 i Meliild PDYS . G504Rop3N YR brled d B 1YL BAENY Ly 2P OTOUP. an 77

5-2-net hyl - 4-i sopropyl i ndenyl “gr dup, "an n enz hdenyl group, an

n5- 216etﬁwldmétﬁgmzznﬂebutygbqugopgﬂtd&i eg¥bapdeny! rgroup, an
n5- 2- met hyl - 5- phenyl i ndenyl group, an 775-2-net hyl - 4- phenyllndenyl group,

an n 5- Z-detathyl ndpht byt iyddgatopgndiadieany 7 7gBedp yor enyl group, an 36
an n5-1,2,3—trimethylcyclopentadienyl group, an 7]

5
5
5-
5-
5-
n

5--1,2,4-trimethylcyclopentadienyl group, an 0
5-tetramethylcyclopentadienyl grohp, an 7

15 5—pentamethylcyclopentadienyl group, an ﬁs-indenyl group, an
n5—4,5,6,7-tetrahydroindenyl group, an ﬂ5-2—methylindenyl
group, an 7°-3-methylindenyl group, an n°-4-methylindenyl
group, an 7°-5-methylindenyl group, an 7%-6-methylindenyl
group, an 7 °-7-methylindenyl group, an n°-2-tert-butylindenyl

20 group, an 7°-3-tert-butylindenyl group, an 7
5-4-tert-butylindenylgroup,an n5-5-tert-butylindenylgroup,
an ns—G—tert—butylindenyl group, an n5-7—tert-butylindenyl
group, an 7°-2,3-dimethylindenyl group, an 7
°-4,7-dimethylindenyl group, an n°-2,4,7-trimethylindenyl

25 group, an n5-2—methyl—4-isopropylindeny1 group, an 7
5—4,5—benzindenylgroup,an ns—z-methyl—4,5-benzindenylgroup,
an 7 °-4-phenylindenyl group, an 7%-2-methyl-5-phenylindenyl
group, an 7 °-2-methyl-4-phenylindenyl group, an 7

-2-methyl-4-naphthylindenyl group, an n°-fluorenyl group, an




77 5- 2,7-dinmethylfluorenyl group, an 7) 5- 2,7-di-tert-butylfluorenyl group
and their substitution conpounds. Incidentally, in the present
specification, " 715-" in the 5 nanme of the transition netal conmpound nay

be omtted in sone cases. The heteroggtomin the above hetero
atom contai ni ng group includes an oxygen atom a sulfur atom a nitrogen

atom and s I S group are preferably an 10
T AR AT R Bl S0 an

al koxy group, an ary ( oxy group, a thioaryloxy group,
al kyl am nb- 3y pups - 88r2L VAT Uiy 1 2rodhkihaN eRRNNG H A o Aoy

aryl phosphi no group, a chelatlng |l|i'gand, and an aromatic or alip Wi

het er ocyctompguads .havi ng an oxygen atom a sulfur atom a nitrogen atom
and/ or a phosphorus 15 atomin the ring. Specific exanples of the hetero
atom cont ai ni Agcdengaddy , annkhé@ae geEntEpasi £ taxyodl CUpS-a Df apexy
group,_ a but oxy grou , @ phenoxy group, a 2-nethyl phenoxy group, a 2, 6
-di me & hyPpREneRY ]@‘PoE»E?nalE?-@%mlertta#epnyﬂppmM)mygrb(wpmia:teﬁ) in some
2-ethy|phenox% group, a 4-n-propyl phenoxy group, a 2-isopropyl phenoxy
group, a 92%%8i i sopropyl phenoxy group, a 4-sec-butyl phenoxy group, a
4-tert-butylp roup,. a .2,6-di-sec-butyl phenoxy group, a
2-tert-buty|-Zfﬁgﬁﬁvﬁﬁﬂ%ﬁ%§V'épo e apoje ?éﬁﬂglﬁéP = BTk §TEMBuUp, a
4- met hoxypheneX¥s 95RU8 2 ol et haxey, group, . a
3,5-dinethoxypﬁeﬁoxy 9?3§8P gqogbgﬁﬁorop eng£§%5fo%pgigrﬂsﬁPt?SgﬁpﬁBﬂoxy
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10 alkoxygroup,anaryloxygroup,athioalkoxygroup,athioaryloxy
group, an alkylamino group, an arylamino group, an
alkylphosphino group, an arylphosphino group, a chelating
ligand, and an aromatic or aliphatic heterocyclic group having
anoxygenatom,asulfuratom,anitfogenatomand/oraphosphorus

15 atom in the ring.

Specific examples of the hetero atom-containing group are

a methoxy group, an ethoxy group, a propoxy group, a butoxy
group, a phenoxy group, a 2-methylphenoxy group, a
2,6~dimethylphenoxy group, a 2,4,6-trimethylphenoxy group, a

20 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

25 2,6-di-tert-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—nitrophenoxygroup,a2—aminophenoxygroup,a3-aminophenoxy

group, a 4-aminothiophenoxy group, a 2,3,6-trichlorophenoxy




group, a 2,4,6-trifluorophenoxy group, a thionethoxy group, a dinethylam no
group, a dlethylanlno group, a dipropylam no group, a diphenylam no group,
an i sopropylamno group, a tert-butylam no group, a pyrrolyl group, a

di met hyl phosphi no 5 group, a2-(2-oxy-47-propyl)phenoxy group,a catechol ato
group, a 2-hydoroxyphenoxy group, a resorcinolate group, a

3- hydor oxy, XYa Of OMPg - Br4 11 3SRPIMEHAL LIS, B MUPjoRethoxy group,
4-1 sopropyl - ydor oxyphenoxy group, a 3-met hoxycatecol ate group, a

3- met hoxy édm@wmﬁm@wr@ﬁpum @i dth 1 SmdhbBYEF upnaPd Iyt o8y 08Rind

1, 2- d|hydroxynahpthyl group, a 2,2'-biphenyldiol group, a

1,1' - bi - 2-grapip hod @t phpnyaamdnd -gtidugr axy-£s6brdpybahyhbi remgd, group, a
4,4',6,6'-tetra-tert-butyl-2,2'-nethylenediphenoxy group and a

4,41, 6, 6' -t oy hytni2029rpyphud \BY deneyll iRy A 8ligrethyipueshbeinoas the
above pentioned hetero aton}contalnln group, there is exenplified a group
repres@nt SF WP ¢ ﬁez‘fb?rﬁﬁlfné PEQPYH ) PHACXRITPYER - q g3t 2ghela torgr¢¥P nul a |,

t dent | f th hyd t
nal bgen arbr dIT ST HBRSRADH GFOUE. - dnd LRSS @ fferent from

h d
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hydr ogen alt-QJEo;?rJﬂ;UPIi Dﬁyabeaky@n%wcw rbercﬁi;s)ma a3 brﬁ@%ﬂﬁxéh@%olﬁ‘%e‘ odi ne

atom a nethyl “group, an ethyl group, a n-propyl group, I sopropyl group,
a n-butyl group, @ 3akéthokyl 20hgderokyHEHdBf apydugl 0dp, a cycl obutyl

group, a cycl oheptyl group, a cyclohexyl group, a phenyl group, a
1- naph@ hyl1 .@r-alijyydr&8ynahpthyl group, a 1,2-dihydroxynahpthyl group,
a 2,2'-biphenyldiol group, a 1,1'-bi-2-naphthol group, a
2,2'-dihydroxy-6,6'-dimethylbiphenyl group, a
4,4',6,6"'-tetra-tert-butyl-2,2'-methylenediphenoxy group
and a 4,4',6,6'-tetramethyl-2,2'-isobutylidenediphenoxy
15 group.
Further, as the above-mentioned hetero atom-containing
group, there is exemplified a group represented by the following
formula [4].
R*;P=N- [4]
20 (Intheformula,respectiveR2'sareindependentlyofoneanother
a hydrogen atom, a halogen atom or a hydrocarbon group, and
may be the same or different from one another, and two or more
thereof may be bound with one another and may form a ring.)
Specific examples of R’ in the above formula [4] are a
25 hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom,
an iodine atom, amethyl 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 ¢ycloheptyl group,

a cyclohexyl group, a phenyl group, a l-naphthyl group, a




2-napht hyl group and a benzyl group, but are not |imted thereto.
Furthernore, as the hetero atomcontaining group, there is also exenplified
a group represented by the following formula [51. [51 5 (In the formula,
respective R3 's are independently ofggne another a hydrogen atom a

hal ogen atom a hydrocarbon group, a hal ogenated hydrocarbon group, a

hydr ocar byl GapRERYD graud ANE a BERIP1 Yrodd ,a5H PA QY &Pii?ﬂ%ae;@%légggEB? same

or different from210 one another, andtwo or nore thereo und with

one another arRhmtlyefB6fea 4 Nthe Hupestd it axadph€8iRinB3gtsupherhorgul a |
51 are a hydrogen atom a fluorine atom a chlorine atom a brom ne atom

an i odi ne 1sadbap exginehyf i gd augr oap repapsdntevouhe So2inspRighFdrEaodp, 15
a tert-butyl group, a 2, 6 -dinethyl phenyl group, a 2-fluorenyl group, a
2-met hyl pHélyd group, a 4-trifluoropnethyl phenyl group, a 4-nethoxyphenyl
group, a 4-pyridyl gromyp, a cyclohexyl group, a2-isoprpyl phenyl group, a
benzyl group, a qethyl|group, a triethylsilyl group, a diphenyl nethylsilyl
group, a 20 1-neEthyl4Nphenyl ethyl group, a 1,1-dine thylpropyl group and a
2-chl orophenyl group, but are not limted thereto. The above-nenti oned

chel ating |igand meg AQgahd having nore than one coordinating position.
Speci fi c exanples € are acetyl gétonate, diimne, oxazoline,

bi soxazol i ne, ri di ne, acyl hydrazone, diethylenetriani ne,

triethyl enetetran por phyrin, crown ether and cryptate. Specific exanples
of the above-A ed Ffterocyclic group are a pyridyl group, an
N-subst_;tituted I m da

aQ

FI30Iy| group

(Inthe formula, respective R'>'sare independently of one another
@ hydrogen atom, a halogen atom, a hydrocarbon group, a
halogenated hydrocarbon group, a hydrocarbyloxy group, a silyl
group or an amino group, and may be the same or different from

10 one another, and two or more thereof may be bound with one another
and may form a ring.)

Specific examples of R’ in the formula [5] are 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,

15 a tert-butyl group, a 2, 6-~dimethylphenyl group, a 2-fluorenyl
group, a Z2-methylphenyl group, a 4-trifluoropmethylphenyl
group, a 4-methoxyphenyl group, a 4-pyridyl group, a cyclohexyl
group, a 2-isoprpylphenyl group, a benzyl group, amethyl group,
a triethylsilyl group, a diphenylmethylsilyl group, a

20 l-methyl-l-phenylethyl group, a 1, l-dimethylpropyl group and
&2 2-chlorophenyl group, but are not limited thereto.

The above-mentioned chelating ligand means a ligand having

more than one coordinating position. Specific examples thereof

are acetylacetonate, diimine, oxazoline, bisoxazoline,




5 and an N-substituted indazolyl group. Preferable is a pyridyl group. Two
cycl opent adi enyl type ani on skel eton-carrying groups, the cyclopentadienyl

type ani on skel eton-carrying group and the hetero atom containing group, or
two hetero atom containing 10 groups be bound to each other directly or

through a residual group containing at | east one selected fromthe group

consi st NG At &, 870000 Ay 81 #0151 BLRYY B DHLRYER atom an oxygen

atom a s atom and "a orus ‘atom spective such a resi dual

group, preferdedyisnadrdicvalaMe ! 4 r 85 OUPrdpn| Bt\“ﬂé&cr&n@"cﬁﬁfﬁ?ﬂ@gi ng

two Les is a carbon atom a silicone "atom a nitrogen atom an oxygen atom

a sulfur atom agé@iria BRAFPNUSALEHe NBOSePrRindiidikd Shétéiyaientc
residual group 1n which an atombinding two L2s is a carbon atom a

silicone catwip ardid woeidyEl agBowy, Gty geisutionl tatedl fmidatolyandtoap20 a
phosphorus atom provided that a m ni rum atom nunber of the atom binding

two Le8 i santbtanmiireubisdni t31 (e dagiaadiare grvaimt Eme fsnah kg itsve pesidglsi ngl e
is included) . Specific exanples thereof are alkylene groups such as a

met hyl ene SBiR:, an et hyl ene group and a propyl ene group; substituted

al kyl ene groups, such as a .25 di net hyl net hyl ene grou an isoprolidene
Oroupy and o i HRAYPOPRRaN o bYPE 2n b She e Rt st Y aaE ST e,
silylene u ' h il K , ' [ e oup, a
i phenyt st Srs SR aSe 4age Ty, Kype SR it edh GELI G SRR Tene
group ; angPndPerBElESR- 34 QLA SHERg TSl bEGYRImELePL aadbnp—)ﬁ’cq%ﬁ{n%{i’%y?ene

sul fur atom and a phosphorus atomi "Particularly preferred are a

gr oupl0 an geidiflLna yI e Hourid doneddiy lottidly HeRecgl9udr thbudioa ey delene
group), a di phenyl met hyl ene group, a

group containingat least one selected from the group consisting
of a carbon atom, a silicone atom, a nitrogen atom, an oxygen
atom, a sulfur atem and a phosphorus atom, respectively. As
such a residual group, preferred is a divalent residual group

15 in which an atom binding two L?’s is a carbon atom, a silicone
afom, a nitrogen atom, an oxygen atom, a sulfur atom and/or
a phosphorus atom. More preferred is a divalent residual group
in which an atom binding two L?s is a carbon atom, a silicone
atom, a nitrogen atom, an oxygen atom, a sulfur atom and/or

20 a phosphorus atom, provided that a minimum atom number of the
atom binding two L?s is not more than 3 (a case where the atom
binding two L%s is single isincluded}. Specificexamples thereof
are alkylene groups such as a methylene group, an ethylene group
and a propylene group: substituted alkylene groups such as a

25 dimethylmethylene group (an isoprolidene group) and a
diphenylmethylene group, a silylene group:; a substituted
silylene group such as a dimethylsilylene group, a
diethylsilylene group, a diphenyisilylene group and a

tetramethyldisilylene group, dimethoxysililene group ; and a




5 dinmethylsilylene group, a diethylsilylene group, a diphenylsilylene group
and a di net hoxysilylene group. In the fornula [31, X1 is a halogen atomor a
hydrocarbon group or a OR Specific exanples of the hal ogen atomare a
fluorine atom a chlorine atom a brofggne atom and an iodine 10 atom
Exanpl es of the hydrocarbon group stated here are a nmethyl group, an ethyl

group, a ReRE2RYktSMO¥BchaYs! r %gﬁ P, 'ﬁﬂ?'
group and a benzyl group: Prse era ?Mbegﬂg?gma %%I é(llélt%Em(S)IHana%LEL group
having 1 t@om0 aed koprasslerudnadbml. Kphranewn fraw nrdeésraf §akbgn atons,
an aryl group 15 having 6 to 20 carbon atonms or an al kenyl group having 3 to
20 car bonmetbydenkExgnpues af ¢tieyhéhglgoywpp shaimed by Ik 20y Dot d GrAiPns

i nclude a methyl group, ethyl group, n-propyl group, isopropyl group,

n- butyl gfebpiseseopmlideneugprotp)t - butiibhenylpe thy Iesobugydupy oap,

n- pentyl 8roup neopentyl group, isoanyl group, n-hexyl group, n-octyl
group 8 n- BEROELYASEAY Lene (P gr duBiethypsalydens G, @-ei cosyl group
and the I t oup t hyl ., group, isaqpr.opyl group, tert-butyl
group, %bﬁPﬁPYqjﬁ&gﬁ%ﬁé é@&oﬁpdrgeﬁBPﬁ SrefYehSdift TP Al | of these
al kyl groups yt Wi fih atonrsuch S orine

at om a chl orr%é 1l':a)ét?om a nfﬁjle ){0%13 %?h %9%%&1’%0% EYQE‘BFSE 5 t he
al kyl f VbE'g A éﬁ é earet_a_%neara%ﬁ ! S t L e

hal ogen g?'ﬁo B include a f Sor onet hyl gr o%!p,d%; ???f#%gég&l Equgra%t?pT& a 41

chl or onet fiybogifnepatamt, r ACBhebedRENKE off, OBPbramine0 RSN ¥Ehd GhoOY¥BdiRe
pent af | uor oet hyl group, a perfluoropropyl group, a perfluorobutyl group, a

per f LQor ofresay | Egrramm],esaoﬁettﬁé hydoesiadborguoopp St peedMexreopt-opyinegheup, a
per chl or obutyl group,
group, an ethyl group, a n-propyl group, an isopropyl group,
a n-butyl group, a phenyl group and a benzyl group. Preferable
Xtis a halogen atom, an alkyl group having 1 to 20 carbon atoms,
an aralkyl group having 7 to 20 carbon atoms, an aryl group

15 having 6 to 20 carbon atoms or an alkenyl group having 3 to
20 carbon atoms.

Examples of the alkyl group having 1 to 20 carbon atoms
include a methyl group, ethyl group, n-propyl group, isopropyl
group, n-butyl group, sec-butyl group, tert-butyl group,

20 isobutyl group, n-pentyl group, neopentyl group, isoamyl group,
n-hexyl group, n-octyl group, n-decyl group, n-dodecyl group,
n-pentadecyl group, n-eicosyl group and the like, and a methyl
group, ethyl group, isopropyl group, tert-butyl group, isobutyl
group or isoamyl group is more preferable.

25 All 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

10 carbon atoms which is substituted with the halogen atom,

include a fluoromethyl group, a trifluoromethyl group, a




5 perbronopropyl group and the like. Further, all of these al kyl groups may

be partially substituted with an al koxy group such as a nethoxy group, an

et hoxy group or the like, an aryloxy group such as a phenoxy group or the

| i ke or an aral kyl oxy group such as agpenzyloxy 10 group or the like, etc.

Exanpl es of the aral kyl group having 7 to 20 carbon atons include a benzyl

group, a ERibrbhetpRan hy, ; t nyl ) p, a

(4-nethy|phenyl)nethylxg%gﬁ%: éag%ggg}g?ﬁg%ﬁyﬁghgﬁ%ﬁ?ﬁ%t%yf?%§%58?52315

(2, 4- di meghylipheay ppreafiludicthy R gfdup; dh NBéhy i RBLBYILIRANY r AUl 2

di met hyl phenyl ) met hyl group, a (3. 4-dinethyl phenyl)methyl group, a

i mepeyEphempbpratihgt ogpouppeaf20ofdha -1t gretpy|pbepyh upeblbytyar oup, a

-ti met hyl phenyl ) net hyl group, a (2,3, 6-tinethyl phenyl)nmethyl group, a

- t | 9EPHPI pRe REFCRORAPIRRIND, gROUP2, &, Perichdomdintianly | gmedpy| agr oup, a
=3, 4, 5-tetranet hyl phenyl ) met hyl group, a

3 B 6-bEEPEABORY PBNan T (AAC Fampl L ke -

b Cethyl phenyf TERBERy T Shib i taedh 8Pl GREADE) mavhye qnmtabhy o O P
i hyk , 42 - | pheny |

(soc buryT BREEY LuEEl Wy A 0h M cy 2o OpB L HCRU R0 o) REEBY Sy ShRhp  Gan

(n- pent y|d3t|fl%b¥%')@§6u | 0BT OME. 1 8ke ( NERPEALYLRYCG¥LUFELA%E J50UPphEnoxy

(n-hexyl phenyl’) met hyl group,
group or the like or an aralkyloxy group such as a benzyloxy

2, 6-
3, 5-d
2,3,5
3,4,5
5 (2
2, 3,
2

AN

10 group or the like, etc.
Examples of the aralkyl group having 7 to 20 carbon atoms

include a benzyl group, a (2-methylphenyl)methyl group, a
(3-methylphenyl}methylgroup,a(4-methylphenyl)methylgroup,
a (2,3-dimethylphenyl)methyl group, a

15 (2,4-dimethylphenyl)methyl group, a
(2,5-dimethylphenyl)methyl group, a
(2,6-dimethylphenyl)methyl group, a
(3.4-dimethylphenyl)methyl group, a
(3.5-dimethylphenyl)methyl group, a

20 (2,3,4-timethylphenyl)methyl group, a
(2.3,5-timethylphenyl)methyl group, a
(2,3,6-timethylphenyl)methyl group, a
(3,4,5-timethylphenyl)methyl group, a
(2,4,6-timethylphenyl)methyl group, a

25 (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)methylgroup,an(ethylphenyl)methylgroup,

a (n-propylphenyl)methyl group, an (isopropylphenyl)methyl




5 a(n-outyl phenyl)nethyl group, a (n-decyl phenyl)nethyl group, a
(n-dodecyl phenyl ) met hyl group, a naphthyl methyl group, an anthracenyl nethyl
group and the |ike, and a benzyl group is nore preferable. Al of these
aral kyl groups may be partially substjputed 10 with a hal ogen atom such as
a fluorine atom a chlorine atom a bromne atomor an iodine atom an

al koxy gr C ¢ AN y group or the like, an

aryl oxy g?%ﬁ“ﬁysﬁ%ﬁéégbugg%gﬁéé gé&%&&i% §%$H¥I£g or an aral kyl oxy group

such as @% ngéﬂyp)ﬁéth&}g glrl&elp etL. (tje'}@ﬁﬁ@irfghéﬁ L hmedhyl1 group
ar

havi ng 6 to 20 ¢ on atonms inclu a phenyl group, tolyl group, a
3-tolyl gi@dup.aa 4dopyhtglpHenyad)dedn Wraiwum 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- tﬂhmagqﬂuyﬁyn@ngmhmpthalarh&plaWnHHngImMgmygBmephyﬂhroup,

a2, 3,6-trinme thyi phenyl group, a 2,4,6-trinethyiphenyl group

3, 4, 5-4 ri metmybphrhphegydimetayd srmuy-.t@t(mmqﬂmﬁyl)mgtbmé grpup,
2,3,4,6-tetrameth Iphenyl gr oup 6-t etranet hyl phenyl group, a pent
anet hyl phényP- Y %P%Y%W%ﬁ%ﬁ}l QEPHBp, aanﬁPBFBﬁﬁ“ﬁ’Eéﬁ&ll GrBtRy, dHh 2

iZ?t’rﬁﬁty'y%%%S%iac%p%’w L SRR R Rk, 2220 Sea pits #rgf%up 2
n- hexylph&& P21 & octylphenyl group, a n-decyl phenyl group, a
n- dodecyl p enyl group, a nh-tetradecyl phenyl group, a naphthyl 43 group, an

anthracenyl group ardihbgel éf&lkﬁmd?ﬁoﬁﬁgrﬁﬁy gf@gﬁrtll%lﬁ[%f gupstfiehalie. Al
of these aryl groups may be partially substituted with a hal ogen atom such
as a ¥ uowind athalogeahbh@bmneuahoss @ flostiree atom, a chlorine atom,

a bromine atom or an iodine atom, an alkoxy group such as a

methoxy group, an ethoxy group cor the like, an aryloxy group

such as a phenoxy group or the like or an aralkyloxy group such

as a benzyloxy group or the like, etc.

15 Examples of the aryl group having 6 to 20 carbon atoms
include a phenyl group, a 2-tolyl group, a 3-tolyl group, a
4-tolyl group, a 2,3-xylyl group, a2,4-xylyl group, a2,5-xylyl
group, a 2,6-xylyl group, a 3,4-xylyl group, a 3,5-xylyl group,
a2,3,4-trimethylphenyl group, a 2,3, 5-trimethylphenyl group,

20 a2,3,6-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 n-propylphenyl group, an

25 isopropylphenyl group, a n-butylphenyl group, a
sec-butylphenyl group, a tert-butylphenyl group, a
n-pentylphenyl group, aneopentylphenyl group, a n-hexylphenyl
group, a n-octylphenyl group, a n-decylphenyl group, a

n-dodecylphenyl group, a n-tetradecylphenyl group, a naphthyl




5 atomor, an iodine atomor the like, an al koxy group such as a nethoxy
group, an ethoxy group or the like, an aryloxy group such as a phenoxy
group or the like or an aral kyl oxy group such as a benzyl oxy group or the
| i ke, etc. Exanples of the al kenyl grggp having 3 to 20 carbon atons 10

i nclude an allyl group, a nethallyl group, a crotyl group, a 1, 3 -

di phenyl -gr&up Prap%}yéhﬂéeyﬁyﬁngrwﬁ dhdeghantira a&hal é'ﬁylaﬁﬂoép

met hal | yl group are nore preferabl Rin ORis a ydrocar on group, and the

hydr ocar bars giexw ppeeéeraphbky i ncl udes an al kyl group, an aral kyl group, an
aryl 15 group anJ?the | i ke, preferably an al kyl group having I to 20 carbon
atons, an aral kyll gifotipehavargl griompzOmap itz paatdas landuban i&uyle dgwbdtp
having 6 to 20 carbon atoms. Specific exanples thereof include the sane
groups as adeategbpd timsuchE@afllapinRagome drbflerdmeaten) gderembpehy|
group, _an 20 ethyl grou an i sopropyl %(oup, a tert butyl group, an

ibsobu]t@l g Pr -a;ﬁh ing Rkpm £ Theyikiks « -t ?}?ﬂén@?ow oﬁ‘ﬁc%n@ls
5 6 i (Lot RS REAYE o RBuREERaY e € S 1B R T ERRY afemRny
o oub - g{&g{@ e %&gﬁﬁ ggfoﬁjp@l&bkﬁe&ﬁ@%f;gﬁr grgpk%o&g GLQTY feli™t hy

group, a t&%nzaylbeg{é)jyp@ Ngabliy! grqwg aRGke Meial | yI group. In the forrrul a
[31 a is a nunber sa.t:l;zgfglngiS 'E; 8, 44 b Is a nunber satisfying 0 <

b '-5- 8, andzia@mﬁlaéeoﬁp@nepaméﬂw gﬁehpcmdldgperrdormo atarboml £hses of M
In the transition netal conpound represented by the fornmula [3], specific
“exanpl@s dihdlhoke dmaligla grdgn ummeitdgliyl group, a crotyl group, a
1,3-diphenyl-2-propenyl group and the lile, and an allyl group
and a methallyl group are more preferable.
R in OR is a hydrocarbon group, and the hydrocarbon group
preferably includes an alkyl group, an aralkyl group, an aryl

15 group and the like, preferably an alkyl group having 1 to 20
carbon atoms, an aralkyl group having 7 to 20 carbon atoms and
an aryl group having 6 to 20 carbon atoms. Specific examples
thereof include the same groups as described above.

Examples of R more preferably include a methyl group. an

20 ethyl group, an isopropyl group, a tert-butyl group, an isobutyl
group, a phenyl group, a 2,6-di(tert-butyl)phenyl group and
benzylgroup,furtherp;eferablyanwmhylgroup,aphenylgroup,
a 2,6-di(tert~butyl)phenyl group and benzyl group, most
preferably a phenyl group.

25 Examples of more preferable X! include a chlorine atom,
a methyl group, an ethyl group, a n;propyl group, an isopropyl
group, a n-butyl group, a benzyl group, an allyl group and
methallyl group.

In the formula [3], a is a number satisfying 0 < a £ 8,




5 zirconiumatomor a hafniumnetal as the transition netal atom are
bi s(cycl opent adi enyl )ti tani um di chl ori de,

bi s(met hyl cycl opent adi enyl )titani um di chl ori de,

bi s(n-butyl cycl opentadi enyl)titaniumgichloride,

bi s(di met hyl cycl opent adi enyl ) titaniumdichloride, bis (ethyl 10

met hyl cychopgng ﬁ-ﬁ.{tnﬁb’}. .)staJtti%I'Eé}hﬁ[*H iehl Qrﬂéd?i, e%&(ﬂéﬁﬁ%fé’ appropriately

I
cycl opent adi ény ani um oride, bis anet hyl cycl 6
pent adi englehlddtad WREH M Q41 88, abiyaleerieanst .l cycl opent adi enyl ) titani um

di chloride, bis-(Indenyl)tritaniumdichloride, 15

bi s(4, 5, 6, 7- t elthatydteandarylonhé al warticaldrépeesehite@bponemdomulani um

di chl oride, bis(2-phenylindenyl)tltaniumdichloride,

bi s[ 2- (bi §33,.5-=prediflior eyl eheny| thodenpaivtingrd uitahtwhoatds, a

bi s[2-(4-tert-butyl phenyl)indenyl|titani um 20 dichloride,

b: Ls[ 25(4zﬂrmmmn§pnyopr@ﬁgﬂ%mmqaﬂi panthetranshtbpndeetal atom

bi s[ 2- (4- net hyl phenyl )i ndenyljtltanium dichlagride, .

bi s[ 2- (3, BX6i %»éﬁ{ﬁ N HEERDY 1 LEAAPIHM &l&%ﬁ&%fbe bi s

[ 2- (pentafl.ugrophenyl)indenylltitaniym, di chl ori.d .

cycl opent &Fgmﬁ%ﬂigﬁiﬁ*ﬂgl E@%+38§%3§&FSH§P? g%%ﬁ%%ﬁﬁ%ﬁ1dichloride,

cycl opent adi.enyl (i ' | h§RLRLLIEm M prg ienyl. (fluorenyl)

titaniun1§gg ﬁbfﬁggﬁﬁﬂ%%%gh%??#?%%? n??%tfta%ﬁbnlg#g% or?%é,

pent anet hyh gy gli AR héelgaY bhiynh @R WA dinClit Oh1E21de, bis (ethyl

pent anet hyl cycl opentadi'enyl (fl uorenyl)titani-umdichloride, 45

cycl apent aditRicyZldpent ddikemyl ) titanium dichlomridie,, bis(trimethyl

pent amet hyl cycl opent adi enyl (2- phenyl i ndenyl ) titani um dichloride,

di met hyl sciglepebita@ieri ookt bat bap| fichaardde . dibdid (di¢ torame thylcyclo
pentadienyl)titanium dichloride,
bis(pentamethylcyclopentadienyl)titanium dichloride,
bis-{indenyl}titanium dichloride,

15 bis(4,5.,6,7-tetrahydroindenyl)titanium dichloride,
bis(fluorenyl)titanium dichloride,
bis{2-phenylindenyl)titanium dichloride,
bis[2-(bis-3,5~trifluoromethylphenyl)indenyl]titanium
dichloride, bis[2-(4-tert-butylphenyl)indenyl]titanium

20 dichloride, bis[2-{4-trifluocromethylphenyl}indenyl]titanium
dichloride, bis[2-(4-methylphenyl)indenyl]jtitanium
dichloride, his{2-(3,5-dimethylphenyl)indenyl]titanium
dichloride, bis [2-(pentafluorophenyl)indenyl]titanium
dichloride, cyclopentadienyl(pentamethylcyclopentadienyl)-

25 titanium dichloride, cyclopentadienyl(indenyl)titanium
dichloride, cyclopentadienyl(fluorenyl)titanium dichloride,
indenyl(fluorenyl)titanium dichloride,
pentamethylcyclopentadienyl(indenyl)}titanium dichloride,

pentamethylcyclopentadienyl{fluorenyl)titanium dichloride,




5 di net hyl sil yl enebi s(2-net hyl cycl opent adi enyl )titani um dichloride,

di nmet hyl si | yl enebi s(3-nmet hyl cycl opentadi enyl) . titanium dichloride,

di met hyl si |l yl enebi s(2-n-butyl cycl o pentadienyl)titaniumdichlorlde,

di met hyl si |l yl enebi s(3-n-butyl cycl openggdi enyl )titani um 10 di chl ori de,

di met hyl si |l yl enebi s(2, 3-di net hyl cycl o pentadi enyl)titani umdichloride,

di et hyl stclyleped ts(didnel r@tﬁﬁéﬁ'}@hﬁaﬁﬁ?qglﬁ%rﬁdrﬁ aaumo%agl ori de,
y a

di met hyl si | yl enebi s( 2, 5-di et hyl cycl open ienyl)titani um i'chl ori de,

di met hyl spepitemetiby(13; vt b et by d Byny D pe R padngI\indd i) ¢4 adli 64! ori de,

di met hyl si_| yl enebi s( 2, 3-et hyl met hyl cycl opentadi enyl) titani umdichloride,

di et hyl sfighéaaiids(2, dimetnyitstiiyl e oys{ opebbadhenyli)entyill )t thAium
dichlorid di met hyl sil yl enebis (2, 5-ethyl nethylcycl opentadienyl) titanium
di chl ori d@*CBLRELRR- si |yl enebi s(3, 5- et hyl met hyi cycl opent adi enyi ) titani um

{1 Cantum GEREBY RIS hARATA G194 ORI Ep BoDSB S e L tantan
(et r et Gy TEVEF AL P BB R S e bt SR o che bt sdamantadteny1)
111 aneb S( o e SR SR Pe P TER Y5 2o g oveto

si |yl enelpextRad eenyhytyitiandemy |ditdHasv 1aa di chl ori de, di met hyl

silyl enebi s(2, 3-di met hyl i ndenyl )titanium dichloride, dinethyl

si | yl eneBslE(etHy Ysilyienkpisdsyyl - duttyrdyel dhehtadidayl ) titanium
10 dichloride, dimethylsilylenebis(2,3-dimethylecyclo

pentadienyl)titanium dichloride,
dimethylsilylenebis(z,4-dimethylcyciopentadienyl)titanium
dichloride, | |
dimethylsilylenebis(2,5-dimethylcyclopentadienyl)titanium
15 dichloride,
dimethylsilylenebis(3,4-dimethylcyclopentadienyl}titanium
dichloride, 7
dimethylsilylenebis(2,3—ethylmethylcyclopentadienyl)
titanium dichloride, dimethylsilylenebis(2,4-ethylmethyl
20 cyclopentadienyl)titanium dichloride, dimethylsilylenebis(z,
5-ethylmethylcyclopentadienyl)titaniunldichloride, dimethyl
silylenebis(a,5-ethylmethylcyclopentadienyl)titanium
dichloride,
dimethylsilylenebis(2,3,4—trimethylcyclopentadienyl)

25 titanium dichloride, dimethylsilylenebis(2,3,5-trimethyl
cyclopentadienyl)titanium dichloride, dimethylsilylenebis
(tetramethylcyclopentadienyl)titanium dichloride, dimethyl
silylenebis(indenyl)titanium dichloride, dimethyl

silylenebis(2-methylindenyl)titanium dichloride, dimethyl




5 di nethyl silyl enebis(2-nethyl-4-isopropylindenyl)titanium dichloride,

di met hyl silyl enebi s(4,5-benzindenyl)titanium dichloride, dinethyl

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

si |l yl enebi s(2-phenylindenyl)titaniumggchloride, 10 dinmethyl

si l yl enebi s(4- phenyl i ndenyl)titaniumdichloride, dinethyl

si |l yl enebigs(125 s D Li | )t ' | ghl g5 Lde et hyl
silylenebﬁ%ﬁiﬁ%ﬁ%ﬁ%gg@ EﬁgﬁyPﬁﬁggﬁy g%?ﬂ%#ﬂ%?d%c Igr#ge?#gpggthyl

si |yl enebigmét DY 1 fy NaRBbY ki Bdenydikded trdfl iHRedvl ft chhaAk bRe,

di et hyl silyl ene bis(4,5,6,7-tetrahydroindenyl)tltani umdichloride,

di met hyl sidiyshanraficle) openéadiyenyl ) (i ndenyl )titanium dichlori de,

di met hyl si | yl ene( et hyl cycl opent adi enyl) (indenyl) titaniumdichloride,

di met hyl sisliylvdres(ebinit 3] ¢yet br20epbytiadiesnsd )Y tareiyh ) ¢ichhpundei.chl or | de,
di met hyl si | yl ene ~(tetranethyl cycl opentadi enyl) (I ndenyl)titani umdichloride,
di met r%| s Afiynediale vl Bpeer i s g pethydrdmi saniery Limdenyh) siitgaium

di et hyl si_l yl ene(.nmet hyl cycl opent adi enyl _quoreg¥I ‘%g tiignLun1dichloride,
di met hy| s PRI DutdARGENBL FeAYaE: IREEL %%ﬁﬂr‘} $RRA! HEEPENDr i de,
di met hyl _si Lyl eneftetraneihylcycl opentadienyl) (indenyl)titani um

di chl ori dg}chi&r?ﬁ%'si W%ﬁéﬁ'ndenyl ) (fluorenyl )titani um dichloride,

di et hyl sigl e(dd ] y L AnkURL i Gl ey + : : ;
dinethyls%h%%gﬁé g%% 6%3%%%%%%nyf? g%tétré%%?ﬁ?léé% %%%%t% F%%?Ff??fanium

di chlori dﬁime@ih?it il 51 9 €5E6 | 2L pABRYNY neesyapent esh By | d{ Ehvereayl,) ti
tani um di chl orl de, cycl opentadi enyltitaniumtrichloride,

10 dimethyl silylenebis(4-phenylindenyl)titanium dichloride,
dimethyl silylenebis{2-methyl-4-phenylindenyl)titanium
dichloride, dimethyl silylenebis(2-methyl-5-
phenylindenyl)titanium dichleride, _
dimethyl silylenebis(2-methyl-4-naphtylindenyl)titanium

15 dichloride, dimethylsilyléne
bis(4,5,6,7-tetrahydroindenyl)titanium dichloride,
dimethylsilylene(cyclopentadienyl) (indenyl)titanium
dichloride, dimethylsilylene(methylcyclopentadienyl)
({indenyl)titanium dichloride, dimethylsilylene(n-butylcyclo

20 pentadienyl)(indenyl)titanium dichloride, dimethylsilylene
(tetramethylcyclopentadienyl) (indenyl)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(fluorenyl)titanium
dichloride,
dimethylsilylene(methylcyclopentadienyl) (fluorenyl)

25 titanium dichloride, dimethylsilylene{n-butylcyclo
pentadienyl){fluorenyl)titanium dichloride, dimethyl
silylene(tetramethylcyclopentadienyl) (indenyl)titanium

dichloride, dimethylsilylene(indenyl) (flucrenyl)titanium

dichloride, dimethylsilylene{fluorenyl)titanium dichloride,




5 pent anet hyl cycl opentadi enyltitaniumtrichloride,

cycl opent adi enyl (di net hyl am de)titani um dichloride, cyclo pentadienyl
(phenoxy) titaniumdichloride, cyclopentadienyl (2,

6- di met hyl phenyl ) titani um dichloride,g7

cycl opent adi enyl (2, 6-di | sopropyl phenyl) titaniumdichloride, 10

cycl opent adji I O H 5 - Ihtyani um di chl ori de,
pentaneth???%?%|£§éii§ﬁ%§9+Y?g%¥%9?§?§%h?ﬁglphenyl) titani um dichl ori de,

pent anet hy kayelaarantadk-pavh fEn fadi b6 RN @R apRRHY |d1¢h Bétvde , di chl oride, 15
pent anet hyl cycl opentadi'enyl (2, 6-tert-butyl phenyl)titanium dichloride,

i ndenyl ( 2aémeitihsazidpyl ebeye I tamanhyicydilopemrtiadtienyl ) (fluorenyl) ti

fl uorenyl (2, 6-diisopropyl phenyl)tltanium dichloride,

di net hyl skhyplieme @yotilopendadi erpd J¢pephadbsyyltidandmm 20 idgikcinoideale,

di met hyl silyl ene(cycl opentadienyl) (3-nethyl-2- phenoxy)titani um dichloride,
di net r@/| sPeptapethydicrclnpenbpdaohy L8 itagips Hrichidehdsy) tit ani um

el ol SR L pheCCYelceentad S ks PLYL: > g
i ot hyl sPPYFBRRER oy Chyt e SR R EFL 8Bl Sreoreneadionyd Gy um
S'e(n:th'aﬁ.r 'e(ﬂﬁr5‘?‘&‘%5’%{31“@%’3%@‘@%%%%‘ PFESSi'um  di chl ori de,

di met hyl S&%&h@@%@éﬁii@%ﬁ flﬂ,i éryiilé8ptepyipBenyl)titanium dichloride,

but yl di met hyl sil yl -5-nmet hyl - 2- phenoxy) titani um di chl ori de,

di metly| seyglepentpdicrent g2l €ndgl 3 {&r rebhylyiphieniyistthiyianium

silyl-2-phenoxy)titanlum dichl oride, dinethylsilylene-

(cycl opendadhényies- pentamafcwls-wé{qmqt@%/#ﬁmgk%) 6-dimethylphenyl)
titanium dichloride,
pentamethylcyclopentadienyl(2,6~diisopropylphenyl)titanium
dichloride,

15 pentamethylcyclopentadienyl(2,6~tert-butylphenyl)titanium
dichloride, indenyl(2,6-diisopropylphenyl)titanium
dichloride, fluorenyl{2,6-diisopropylphenyl)titanium
dichloeoride,
dimethylsilylene(cyclopentadienyl) (2-phenoxy)titanium

20 dichloride, dimethylsilylene(cydiopentadienyl)(3-methyl~2-
phenoxy)titanium dichloride, dimefhylsilylene(cyclo-
pentadienyl) (3,5-dimethyl-2-~-phenoxy)titanium dichloride,
dimethylsilylene({cyclopentadienyl) (3-tert-butyl-2-phenoxy)
titanium dichloride, dimethylsilylene({cyclopentadienyl)

25 (3-tert-butyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene{cyclopentadienyl) (3, 5-di-tert-butyl-2-
phenoxy)titanium dichloride, dimethylsilylene{cyclo-

pentadienyl)(5-methyl-3-phenyl-2-phenoxy)titanium

dichloride, dimethylsilylene(cyclopentadienyl)(3-tert-




5 titaniumdichl oride, dinethylsilylene(cyclopentadienyl)
(3-tert-butyl-5-chloro-2-phenoxy)titani umdichl orl de,

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

di chl oride, dinethylsilylene(cyclopengadienyl)(3-phenyl-2-phenoxy) 10
titani um di chl ori de, dinethylsiIyIene?cyclopentadienyl)(l-naphtoxy-z-yl)

{itant um dh o Ofdfleen g SR DY 81 SUACTELIN Gt PPROLAULANH L oIEIOY)

titani um orl ylI Si I'ylenef rre

pent adi enyd;) (3- PP i |10l 0, _a- -
di met hyl s.’q%“f%@%%&?%@%?%ﬁé’ﬁ%’%ﬁ?‘%%%1 -d%)r?l'eétiﬁ?ﬁz?' CREReX VTt ani um
dichlori d%i,lﬁi#lffﬁé%éz’héﬂ&ﬁﬂféaﬁ&bw dichloride, dimethylsilylene-
cycl opent adi enyl ) (3-tert-butyl-2-phenoxy)tltanium dichloride,
di met hyl si{lagcirmieret 491 eyel ppentadicemylt)y12G -methoxy-2-phenoxy)
(3-tert-butyl-5-nethyl-2-phenoxy)titani umdichl ori de,
di met hyl sitdiasniaimel hgth tyridpendanedhyllsild y3-alie (ayelopentadienyl)
butyl - 2- phenoxy) ti tani um di chl ori de, dinethylsilylene )
( met hyl cydlRop@ittadiwkigd ) § schdergr 23Ppeaeyiy ) Zidmahiony ) diehigri g di chl ori de,
di et hyl si ] yl ene(.net hyl cyclo 2 ent adi.enyl)) )
(3 Tert - bAh O £37 87 G LpRen: SE3BINaN R - 37443 GhT 27 ERPBPRAR,
di et hyl si .yl en h -
pent adi en}l’))é(a&lm%ﬁg}gf%ﬂ%%t hyl si |yl - 2- phenoxy) titani um dichl orl de,
di net hyl sig; t | l4 - -2-
y diﬂéﬁ?ﬁ%ﬁ%ﬁ%ﬁé%?‘ﬁ?@ﬂ&ﬁghfaﬁlknylgﬁg phenyl %gphenoxy)

(3-tert-buty y phenoxy)titani um hl"or I de,
di mety! siti=erimret vl Tyei @pent adi enyl ) (3-tert-butyl -5-

chl or o- 2- phenoxy) titani um di chl ori de, dinethylsilylene

( met hyl cy dlimedtyddi icnyl 8 S( Sy cll apght ddpeaydy | it-naphitory €2 €l bri de,

di met hyl si | yl ene( net hyl cycl opent adi enyl)
titanium dichloride,
dimethylsilylene{methylcyclopentadienyl) (2-phenoxy)
titanium dichloride, dimethylsilylene(methylcyclo-

15 pentadienyl)(3-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl}(3,5-dimethyl-2-
phenoxy)titanium dichloride, dimethylsilylene(methyl-
cyclopentadienyl}(3-tert-butyl-2-phenoxy}titanium
dichloride, dimethylsilylene(methylcyclopentadienyl)

20 (3-tert-butyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl)(3,5-di-tert-
butyl-2-phenoxy)titanium dichloride, dimethylsilylene
(methylcyclopentadienyl)} (5-methyl-3-phenyl-2-phenoxy)
titanium dichloride, dimethylsilylene(methylcyclo-

25 pen tadienyl)(3-tert-butyldimethylsilyl-5-methyl-2-phenoxy)
titanium dichloride, dimethylsilyiene(methylcyclo—
pentadienyl)(5-methyl-3-trimethylsilyl-2-phenoxy)titanium
dichloride, dimethylsilylene(methylcyclopentadienyl}

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




5 (3-phenyl - 2-phenoxy) titaniumdichloride,

di met hyl si | yi ene(net hyl cycl opent adi enyl ) (1- napht oxy-2-yl) titanium

di chl ori de, dinethylsilylene(n-butylcyclopentadienyl)(2-phenoxy) titanium
di chl oride, dinethylsilylene(n-butylcyglo- 10

pent adi enyl ) ( 3- et hyl - 2- phenoxy) ti tani um di chl or| de,

i met hy ! bl kSRS DU KL £ EhoPEDE 8L 3B daTeHy Y (9] £ ZrPhgREpYLLLL ani um

di chl ori de

CyC|Ope”téﬁﬂ%&ﬁLb(%ﬂéﬁéx@ﬂﬁ¥£aglﬁﬂeaﬁéﬁhoyﬂ63“‘Hﬂmé¥K§d§E19§ene
di et hyl si |l yl ene(n-butyl cycl opent adi enyl) 15

(3-tert - bypthyresidd peh PhEDOXY) ) ( B aB-diatiyahl2opHihoxy ) titanium

di met hyl si | yl ene(n-butyl cycl opent adi enyl ) (3,5-di-tert-

but yl - 2- pgénbipxtildegnidimelilthl il gbendi{ methylleviofloppentadienyl)

(n-but Icyclo ent adi enyl ) (5- net hyl - 3- phenyl - 2- phenoxy) titani um dichlori de,
di n”etr%l sKByp sayd-ButpHenety) 2titanium dichloride,

pent adl enyl ) (3-tert-butyldi net hylsilyl-5-methyl-2-phenoxy) titanium
di chl orl délmethﬁtlﬁwléf WmWi{?EPatadwnYl) (1-naphtoxy-2-yl)

pent adi en 9- v rJ thyIS|IyI 2- phenoxy)titanium dichlorlde,
dinethyls¥%§% ﬁgangﬂﬁ?§1 %pent adi enyl )

3-tert-b
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chl or o- 2- pheanxint iamiypdichl &im@l@m%ﬂéﬂﬂrh!hé'( hwb%&%rlcyclo-

(n-butyl cycl opent adi enyl ) ( 3, 5- di anyl phenoxy)titani um ~di chl ori de,

di netlidy| spéytadeenyyt(\E-enectiogend - ploe ookl ) ¢ 3tpheny dd-gmienadd, xy) titani um
di chl oride, dinethylsilylene(n-butylcyclopentadienyl) (1-naphtoxy-2-yl)
titani um diméatbyildaelydiemst(indmitylenelopentadighyydl(Spéntdddiedriyt )(2- phenoxy)
phenoxy)titanium dichloride, dimethylsilylene(n-butyl-
cyclopentadienyl}{3-tert-butyl-2-phenoxy) titanium
dichloride, dimethylsilylene(n-butylcyclopentadienyl)

15 (3-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-butylcyclo-

20 pentadienyl)(3-tert-butyldimethyisily1~5—methyl—2—phenoxy)
titanium dichloride, dimethylsilylene(n-butylcyclo-
pentadienyl) (5-methyl-3-trimethylsilyl-2-phenoxy)titanium
dichloride, dimethylsilylene{n-butylcyclopentadienyl)
(3-tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,

25 dimethylsilylene(n-butylcyclopentadienyl){3-tert-butyl-5-
chloro-2-phenoxy)titanium dichloeoride, dimethylsilylene
{n-butylcyclopentadienyl)(3,5-diamyl-2-phenoxy)titanium

dichloride,

dimethylsilylene(n-butylcyclopentadienyl) (3-phenyl-2-pheno




5 titaniumdichloride, dinethylsilylene(tert-butylcyclo-

pent adi enyl ) ( 3- met hyl - 2- phenoxy) tl tani um di chl ori de,

di met hyl sil yl ene(tert-butyl cycl opent adi enyl) (3, 5-di net hyl - 2- phenoxy)
titani umdichloride, dinethylsilylenegpert-butyl-

cycl opent adi enyl ) (3-tert-butyl -2-phenoxy)tltanium 10 di chl ori de,

dinethyls&%yl?gﬁﬁgﬁﬁk?ggi%%fgfkggentadienyl)

(3-tert-bu y enoxy) fitanium dichl ori de,

- di met hyl sighyle@mg(tsr iy e &] §YEhepepyadiopertedd.émdl y { Bfhaphtoxy-2-y1)
but yl - 2- phenoxy)titani um di chl oride, dinethylsilylene

(tert-but yhiewelicmperdiash pdylidé 5- net hyl - 3- phenyl - 2- phenoxy) 15 titani um
di chl oride, dinethylsilylene(tert-butylcyclo-
pent adi englijne3hiydrsi-dniken el terhybstiicyelopentiadighehbky)yphenoxii um
dichl oride, dinethylsilylene(tert-butylcyclo-
pent adi enfiresime iddcisleridet hjispthvlsidndema et arpukylayehrori de
di mret hyl si |l yl ene(tert-hbutyl cycl opent adi en %) 20 . ) X
(3-tert- baﬁyﬁiﬁslﬁ%tm&if%m&%Pwamﬁ% dit@nigt fichloride,
di met hyl si.l.yl ene(tert -buty] cycl opent adi enyl -tart - e a4 _
5-ch|oro-9}§ﬁ§%%%5%%¥i§ﬂ%L¥%¥th$8g¥§8?°§¥ﬁéﬁﬁﬁ§§ﬁ%$%ﬁ§£'5 dimethyl
(tert-butyl t.adi ; | | - 2¢ [ i [ ri de, 25
dinethyls?lgﬁghééSgﬁﬁggﬁ?%+%§%$%g%ﬂ%g%¥éH%T§%g-gﬁ%%%??%?gé%géiig%H%%,temﬂ um
f'! fhl orl dgycdmb@s%gﬁaﬁéwﬂl@ii%hbuﬁzyml-@wﬂoa@}em&a&ﬂurnapht oxy-2- yl)

i tani um di chl ori de,

di mrethyl sgighene(iidst,r aeidyhgysl bprahadicenyl- bi2-yalerobopetiadiengh) um
di chl oride, dinethylsilylene(tetranethylcyclo-

pent adi enyB) t8rtettiy 1> ptmeitixyl t 2 t Bhenexd) CHltenigm dichloride,

di met hyl si_l yl ene tetranethglcyclopentadienyl%&Q,S-dinet

|
- 2- phenox $HPREANILFH I kaT of tofet - By RELAYFLPPF ﬁQﬁgﬁﬁ%QJQCS—di-tert—

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

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

20 (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
dichloride,

25 dimethylsilylene(tert—butylcyclopentadienyl)(3—phenyl—2—ph
enoxy) titanium dichloride,
dimethylsilylene{tert-butylcyclopentadienyl) (1l-naphtoxy-2-

y1l) titanium dichloride,

dimethylsilylene(tetramethylcyclopentadienyl)(2-phenoxy)




5 net hyl cycl opent adi enyl ) (3-tert-butyl-2-phenoxy)titanium dichloride,

di nmet hyl si | yl ene(tetranet hyl cycl opent adi enyl )
(3-tert-butyl-5-nethyl-2-phenoxy)titani umdichl ori de,
dinethylsiIylene(tetranethylcyclopenthienyl)(3,5-di-tert- but yl - 2- phenoxy)
titaniumdichloride, dinethylsilylene 10

1o, L O TR b e b

di chl ori de, ene

pent adi enylg{3sd £44 -ny ¥L de Rty signd et vhn 2ofh@iext brillet,ani um
di chl ori de, dlnetijS| yl ene(fetranet hyl cycl o-

pent adi enyd - HEt Sl y Be hiil Hethahmithy - qiteperxyadi eagly ]l s -diiafel ttryilde,
di met hyl si |l yl ene(tetramet hyl cycl opent adi enyl)

(3-tert - bHpHemethpritdnphandiyhtlicEmam dindtoyldélylene(tetra-

di net hyl si |l yl ene(tetranet hyl cycl opent adi enyl ) (3-tert- , )

but y| -5- c Mesrhz I phkepsy ¥ adignydrh (-G et Y ot 2ePhopoxy) titanium

si |yl ene(tetranet hyl cycl opent adi enyl ) (3, 5-di anyl -2 20 phenoxy)t.itani.um

di chl ori déichdiqwpsk +s¢+F9PEH§GFé€W§ﬁé{BAﬁH FR%H%H@P?G%F He/PrLD- ph

§|”f’r§|ty%y|t %f@wifénﬁef{%ﬂﬁ%? LU ARSI BE5P3OTLRY 11 tani um
i chl or ! dors il 18 1] shLY L EReLhi TRl dovd sl 2091 4355 b (Aezhthenoxy)

(trinmethyhsidoal -Cﬂ%r?é&?&f\?“ ERY¥bhG ImMRiIBH & e N oxine thiyt s yediechl ori de,
di met hyl sil ylI'ene(trinmethylsilylcycl o- pentadienyl) (3,

5- di np0 hyl (2 tphareety 1éyanbpendadiletyildg,s -G thyl-3-phenyl-2-phenoxy)

di nret hyl silyl ene(trimethyl silylcycl opentadienyl)(3-tert-

but yl - 2- phdrmniun tdikhbedidhl odide thdilsdtiydesie (febpamethylcyclo-
(trimethylsilylcyclo entadienyI)%é;tert-butyl;S- tﬁgl-z- phenoxx)tiSanium
di chl ori d@endiafkany k) { 3+ BBt PPAELRymethylsilyl-5-methyl=-2-phenoxy

titanium dichloride, dimethylsilylene({tetramethylcyclo~
pentadienyl) (5-methyl-3-trimethylsilyl-2-phenoxy)titanium

15 dichloride, dimethylsilylene(tetramethylcyclopentadienyl)
(3-tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)(3-tert-
butyl-5-chloro-2-phenoxy)titanium dichloride, dimethyl-
silylene{tetramethylcyclopentadienyl)(3,5-diamyl-2-

20 phenoxy)titanium dichloride,
dimethylsilylene(tetramethycyclopentadienyl) (3-phenyl-2-ph
enoxy) titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)(l-naphtoxy—z
-yl) titanium dichloride,

25 dimethylsilylene(trimethylsilylcyclopentadienyl){2-
phenoxy)titanium dichloride, dimethylsilylene
(trimethylsilylcyclopentadienyl)(3~-methyl-2-phenoxy)

titanium dichloride, dimethylsilylene(trimethylsilylcyclo-

pentadienyl}(3,5-dimethyl—2—phenoxy)titanium dichloride,




5 silylcycl opentadi enyl)(3,5-di-tert-butyl-2-phenoxy) titaniumdichloride,
di met hyl silyl ene(trinethylsilylcycl o-

pent adi enyl ) ( 5- met hyl - 3- phenyl - 2- phenoxy) titani um dichl ori de,

di met hyl sil yl ene(trinethylsilylcyclo-gs
pentadienyl)(3-tert-butyldinethylsiIy?-S-nethyI-Z-phenoxy) 10 titani um

di chl ori de, di nethylsilyle ' sl | Q- :
pentadiengFTf§H%§%%ﬁz%g#??ﬁ%%ﬁ%ﬁggﬁéFig?%hgﬁég%ﬂﬁﬁéﬁﬁﬁﬁ%} ?EEFgFfde,
di met hyl sj ne(_t4 ' | Q= . . i
pent adi en?l%é%g- ?eltr{ﬂegﬁ’w’%i%%%%ﬁyaécgﬁgﬁégf)t i%lénrﬁtuhr%rlsdzi'% :}'%??de,
di net hyl SkIti"iﬁl’é@:(l{[yrljdﬂﬁé)@éid’[{)@ﬂﬁh@iéﬁyl) (3-tert-butyl-5-methyl-2-
pent adi enyl ) (3-tert-butyl-5-chl oro-2-phenoxy)titanium dichloride,
di met hyl sphghereg(jtivaiium siightycide, dimethylsilylene(trimethyl-
pent adi enyl ) (3, 5-di anyl - 2- phenoxy) tl tani um di chl ori de,
di met Hy| skiyéoyctihpesttadistnyl (3| bpéat arsnputydFhahgnoxy bhonoxy)
titani umdichloride, 20 .
di net hyl stigredam dimingide y| dmebheheddvdape)(CEINGHLE 1y beyeiori t ani um
i 1ot byl SBEDE ERBERTIO YL T PRe B R B Per e S OR or | do.
i met hyl s = = NGX i ori de,
di et hyl sil. ne(i,ndenyl = di [ i um di chl ori de,
di met hyl siifLél”gﬁ’é- | de%ﬁ'%éé}’gl-%leﬁ i%ﬁ%&??ﬁﬁﬁ??%%‘%%% di chl ori de,
di met hyl - _§j | 1) B by - 52 tanRexyd 1 p K
di chl ori dgéhg?ﬁbg%ﬁléfllgﬁﬁlﬂe%]lfa%é;g%?r&/?)y%%k%?%?gggﬁ j:%ut yl -2- ph%n%%???tani um
di chlgy i dej tdhARihdidH dd eined | n@lpigthyb8ilylene(trimethylsilylcyclo-

(5- et hyl - 3- phenyl - 2- phenoxy) titani um di chl orl de,

di met hyl spextaddenydsnyd Infe:Hiek ¢ 3 bt he tihgdshylydi-2yphgnoxy ) titanium

nmet hyl - 2- phenoxy) ti tani um di chl ori de, di nmethyl silyiene

(i ndenyl ) @schdomiides- dimathyd st 1ylepe pRERBR L EddYdRYClo-
pentadienyl)(3-tert-butyl-5-methoxy-2-phenoxy)}titanium
dichloride, dimethylsilylene(trimethylsilylcyclo-

15 pentadienyl){3-tert-butyl-5-chloro-2-phenoxy)titanium
dichloride, dimethylsilylene(trimethylsilylcyclo-
pentadienyl){3,5-diamyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3-phenyl-
2-phenoxy) titanium dichloride,

20 dimethylsilylene(trimethylsilylcyclopentadienyl)(1l-naphtox
y-2-yl) titanium dichloride,
dimethylsilylene(indenyl){2-phenoxy)titanium dichloride,
dimethylsilylene(indenyl){3-methyl-2-phenoxy) titanium
dichloride, dimethylsilylene{indenyl)(3,5-dimethyl-2-

25 phenoxy)titanium dichloride, dimethylsilylene(indenyl)
(3-tert-butyl-2-phenoxy)titanium dichloride, dimethyl-
silylene{indenyl)}(3-tert-butyl-5-methyl-2-phenoxy)titanium
dichloride, dimethylsilylene(indenyl){3,5-di-tert-butyl-2-

phenoxy)titanium dichloride, dimethylsilylene{indenyl}




5 dichloride, dinethylsilylene(indenyl)(3-tert-butyl-5-

nmet hoxy- 2- phenoxy) titani um di chl oride, dinethylsilylene

“(indenyl) (3-tert-butyl -5-chl oro-2-phenoxy)titanium dichloride,

di met hyl sil yl ene(i ndenyl) (3, 5-dianylg2-phenoxy) titaniumdichloride, 10
di met hyl si |l yl ene(l ndenyl) ( 3- phenyl - 2- phenoxy) titanium dichlorl de,
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di met hyl sigi\WeanRefd 40 eoNL ) ﬁﬁagﬁg?X'(BZ't@ﬁl%}@:}i t@ﬁwﬁyigigr&,&h'sqr | de,

di met hyl si | yl ene(fl uorenyl) (3,5-di met hyl -2 pherioxy)titani um dichlori de,
dl et hyl seyihgne(F4poseont ) titdnt amnt dieilor?-ddhendxye thiasi ugndinehl ori de,
di mret hyl - silylene(fluorenyl)(3-tert-butyl-5-nethyl-2-phenoxy) titanium
di chl or| dé indiemtiny] S+hetrpe( 8 voimeyhly(3i53-di - P2phenoxy ) titanium
tert-butyl -2-phenoxy)titani umdichloride, dinethylsilylene (fluorenyl)
(5- metthy| d3cpiemilde, phitmekbhylsiladeom(dingtenyl 3 -tert -butyl-5-
dinethylsiIerne(fIuorenyl)ssjtert-butyldineLQ§4sIIyI-5- )

net hyl - 2- PREREXY) 13RI REXT) EALBRLHB, ddichdiorAdg 4 yEppthylsilylene

fl 1), (5- | -3-tr] LIyl -2-ph ' jum 25 dichlorid

i ot Iyl S RPRERECR 7 6ot 169EHA? b Bt P 2 BRARAAT DL ERRAHD) 1t ani um

di chl ori dg, .di | sjliyl : . .

(11 vor eny B HIEER 4 by HeBTes v ene Cbndsnyt L3 8 4R A dRenoxy)

di met hyl sich yhenend |dagiyti 8, 5- di anyl - 2- phenoxy) titani um di chl oride, 54

di met hyl si |yl ene(fl uorenyl) (3-phenyl - 2- phenoxy) titanium dichloride,
di netly| saliweeng(fidiassrayed ) {ddenpiy 03y pReyiy)l - A-ighastiowg di €t oniaga,

(tert-butylam de)tetranet hyl cycl opent adi enyl -1, 2- et hanedi -
dichloride, dimethylsilylene{indenyl)(l-naphtoxy-2-y1l)
titanium dichloride,
dimethylsiliylene(fluorenyl) (2-phenoxy)titanium dichloride,
dimethylsilylene{fluorenyl){3-methyl-2-phenoxy)titanium

15 dichloride, dimethylsilylene(fluorenyl)(3,5-dimethyl-2-
phenoxyj)titanium dichloride, dimethyisilylene({fluorenyl)
(3-tert-butyl-2-phenoxy)titanium dichloride, dimethyl-
silylene(fluorenyl)(3-tert-butyl-5-methyl-2-phenoxy)
titanium dichloride, dimethylsilylene{flucrenyl)(3,5-di-

20 tert-butyl-2-phenoxy)titanium dichloride, dimethylsilylene
(fluorenyl) (5-methyl-3-phenyl-2-phenoxy)titaniumdichloride,
dimethylsilylene(fluorenyl)({3-tert-butyldimethylsilyl-5-
methyl-2-phenoxyl}titanium dichloride, dimethylsilylene
(fluorenyl}(5-methyl-3-trimethylsilyl-2-phenoxy)}titanium

25 dichloride, dimethylsilylene(fluorenyl)(3-tert-butyl-5-
methoxy-2-phenoxy)}titanium dichloride, dimethylsilylene
(fluorenyl)(3-tert-butyl-5-chloro2-phenoxy)}titanium
dichloride, dimethylsilylene(fluorényl)(3,5-diamyl—2-

phenoxy)titanium dichloride,




5yl titaniumdichloride, (nmethylam de)tetranethylcycl openta-

di enyl -1, 2-ethanedlyl titaniumdichloride, (ethylamde)

t et ramet hyl cycl opent adi enyl -1, 2- et hanedi yl titanium dichloride,
(tert-butylam de)tetranet hyl cycl opent gdi enyl - di net hyl silane titanium
di chloride, 10 (benzyl am de)tetranet hyl -cycl opent adi enyl di net hyl si | ane

titani um G Ohy €1 1y1ene (fluorenyl) (3-phenyl-2-phenoxy) titanium
(phenyl phosphi de) t et ranet hyl cycl opént adi enyl di net hyl sil ane titanium

di chl or| deii dH B+ 1 e} YA amedaylrdalenle (X Ridioaedl Yl 1t hiapRitumaydiochtior | de, 15
(tert-butyl am de)tetrahydroi ndenyl -1, 2-et hanedi yltitanium dichloride,
(tert-but Wiatamia)r | didekebpkidle?- et hanediyl titanium dichloride,
(tert-butylam -de)i ndenyl di net hyl silane titaniumdichloride,

(t ert - but yiterdd)ueyiamjdedtetaapedhywidyd sinemead i enril u, 22€ téiaoielddr- de,
(tert-butyl am de)fl uorenyl di nethyl silane_ titani um di chl orede,

(di methy| a FdriamyIm GGkt H9e cy o BVl 8Bl ERy F et rRAA 1 QY ¢l gperat or i de,
25 (a1 mot NN oM o 1A B M Er R PO AUET T [PERRRBRARED)
di oni ori axe Ry S S B AR R AL R GEPL PR Sl o T

i ol or | de B D Y P T BT 1 e,
2, 2" -t hi oldiisieteiEt syl ade (tifahhvhediyhloride,

10 (benzylamide)}tetramethyl-cyclopentadienyldimethylsilane
titanium dichloride,
(phenylphosphide)tetramethylcyclopentadienyldimethylsilane
titanium dichloride,

{tert-butylamide)indenyl-1,2-ethanediyl titanium dichloride,

15 (tert-butylamide)tetrahydroindenyl-1,2-ethanediyltitanium
dichloride, (tert-butylamide)fluorenyl-1,2-ethanediyl
titanium dichloride, (tert-butylamide)indenyldi methylsilane
titanium dichloride,
(tert-butylamide)tetrahydroindenyldimethylsilane titanium

20 dichloride, (tert—butylamide)fluorenyldimethylsiiane
titanium dichlorede,

(dimethylaminomethyl)}tetramethylcyclopentadienyl titanium
(III) dichloride, (dimethylaminoethyl)tetramethyl
cyclo-pentadienyl titanium(III).didhloride,

25 {dimethylaminopropyl) tetramethylcyclopentadienyl
titanium(III) dichloride,
(N-pyrrolidinylethyl)tetramethylcjclopentadienyl titanium

dichloride, (B-dimethylaminoborabenzene)cyclopentadienyl-

titanium dichloride,




5 phenoxyl titaniumdichloride, 2,2'-thiobls(4,6-dinethyl phenoxy)titanium
dichloride, 2,2'-thiobis(4-nmethyl-6-tert-butyl phenoxy)titanium dichloride,
2,2 -net hyl enebi s(4-nethyl -6-tert-butyl phenoxy)titaniumdichloride, 10
2.2' -ethyl enebl s(4-net hyl -6-tert-butygghenoxy)titanium dichloride,

2,2 -sul finylbis(4-nmethyl-6-tert-butyl phenoxy) titaniumdichloride, 2,2'-

(di tert - peESTORERtpRASER (8 e sy TR A RAD 4t ©

(di cycl ohexyénip81@6e0panedi am de) titani umdichlorlde,
[bis(trimethylsilyl)-1, 3-propanedi di am del titanium dichloride,

[ bis(tert-buayt ’Cihﬂﬁb]i];{l[3l-h1b|thyl%ﬁe£m-ﬂﬁ:tﬁlﬂibﬂ6kfﬂ]ﬁ:i&'alzhmu(ﬂ'l chlori de,
[ bi s(2, 6-di net hyl phenyl )-1, 3- propanedi am del titantum di chl ori de,

[ bi s(2, 6- diicoboopde, 20, phethiobl sI-4pmapianed: &ni Hehé thgtiettnydi)chl or | de,
[bis(2_6-di-tert-butyl phenyl)-1, 3- propanedlan1delt|tan|un1 di chl ori de,

(bis(t Hsﬂﬁﬁﬁﬁﬁﬂhti?ﬁ?héﬁhﬂh@h@ﬂ&#dﬁn(ﬂﬂZ tthbebis di 6kiddmeddyl
[bls(trlne th |SI napht hal ene- di am de]titani um dichloride,
[ bi s(tert Hif F%Pmyﬁ}c§§QﬁﬂWRMalenedlanldeltltanlun1d|chloride,

hydr ot ,5 th | bor atel.tit hlori d
Eh%i&ﬁls(% %r%’eta Dy BB Rt B0 YRS o ooty | F L Rorte,

hydr ot t o Dyt y | | ori de,
Lo i e(s 5 RIEqEde] Lo byl HBEhasaneb d S drd 2% LbHE- Blhig! ot e
[tris(3, Sﬂieeidn&wi@é@iﬂxh)azahxbk&ufe@“' um trichloride,

[tris(3,5-dl-tert-butylpyrazolyl)nmethyl] titaniumtrichloride, and those
f or mell by 2r,e@pl-actingfl drieb 1 $ { aRindhyl-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 dichloride,
{di-tert-butyl-1,3-propanediamide)titanium dichloride,
15 (dicyclohexyl-1,3-propanediamide) titanium dichloride,
[bis{trimethylsilyl)-1, 3-propanedidiamide]ltitanium
dichloride, [bis(tert-butyldimethylsilyl)-1,3-propane-
diamidejtitanium dichloride, [bis(2,6-dimethylphenyl)}-1,3-
propanediamide]titanium dichloride, {[bis(2,6-diisopropyl-
20 phenyl)-1,3-propanediamideltitanium dichloride,
[bis(2,6-di-tert-butylphenyl)-1, 3-propanediamide]titanium
dichloride, [bis(triisopropylsilyl)naphthalenediamide]
titanium dichloride, [bis(trimethylsilyl)naphthalene-
diamide]titanium dichloride, [bis(tert-butyldimethylsilyl)
25 naphthalenediamide]titanium dichloride,
[hydrotris(3,5-dimethylpyrazolyl)borate]titanium
trichloride, [hydrotris(3,5-diethylpyrazolyl)

-borateltitanium trichloride,

[hydrotris(3,5-di-tert-butylpyrazolyl)borate]titanium




5 of these conpounds with zirconiumor hafnium those forned by replacing
the 2-phenoxy of these conmpounds with (3-phenyl-2-phenoxy),
(3-trimethylsilyl-2 phenoxy) or (3-tert-butyldinethylsilyl-2-phenoxy), those
fornmed by replacing the dinmethylsilylepge of these conpounds 10 with
nmet hyl ene, et hyl ene, dinethylnethylene (i sopropylidene) |,

di phenyl hyl | ethylsilylepe,. silylene or dinethoxysilyiene,
t hose forn% ¥8§qﬂ§ﬁ é ¥ﬁ%yé'gﬁ§6 gqué?'ﬁﬁéﬂy ALt gR1um

di fl uoride I d | i S 0 di phenyl .
di benzyl , gqg?%gﬁ%gﬁcke4%#g€%bX|gig?h9thﬁgbpo (tHXQg%}g%B§P

di - n- but oxiggle ndblrS Rt o s (4l s LI L2 BYLO :I%Jk%%

di (2, 6- d|-terf butylphe26X|deS an% tﬁgsg %é?y %aC|H§§%%e

trichl ori deiehntheserconpernds wddkﬁésékwwmékhyrb bilRQHFehe thiitapdigde,
trimethyl, triethyl, trllsopzopyl 20 tri phenyl, trlbenzyl tri met hoxi de,
triet hdxi def these mqnnpoanddauthuzsrlqmmpﬂmnﬁhe hdfriium buirm@éﬂiormed by
triisobutoxide, tri-tert-butoxide, triphenoxide or

tri(2,6-di reélﬁlcmgylt@eemquy nof hthesansompomndst alitdonmpounds
represented by the_ 25 formula [ 3 ] , specific exanples of a conpound

havi ng a nfék@benﬁﬂoﬁl@@%PQ¥¥%B|&3Dhrh%?§bY&§é#ﬁéré'
2,2' -nmet hyl enebi s R he 5,5 ol.inel nickel dibrom de,
2,2 - n?thy?%ﬁ%BF¥% ﬁ)(§ BﬁggﬁbUt¥9@Fm% i?EEX 7 3 PREM AR Yokl ERRSR oni de.
2 gty R obefisay ol oelypg s iste.
nlequﬂtWQﬂh@%thylene,ethylene,dlmethylmethylene(1sopropy11dene),
diphenylmethylene, diethylsilylene, diphenylsilylene or
dimethoxysilylene, those formed by replacing the dichloride
of these compounds with difluoride, dibromide, diiodide,
dimethyl, diethyl, diisopropyl, diphenyl, dibenzyl,

15 dimethoxide, diethoxide, di-n-propoxide, diisopropoxide,
di-n-butoxide, diisobutoxide, di-tert—butoxide, diphencoxide
or di(2,6-di-tert-butylphenoxide), and those formed by
replacing the trichloride of these compounds with trifluoride,
tribromide, triiodide, trimethyl, triethyl, triisopropyl,

20 triphenyl, tribenzyl, trimethoxide, triethoxide,
tri-n-propoxide, triisopropoxide, tri-n-butoxide,
triisobutoxide, tri-tert-butoxide, triphenoxide or
tri{(2,6-di-tert-butylphenoxide).

In the transition metal compounds represented by the

25 formula [3], specific examples of a compound having a nickel
atom as a transition metal atom are
2,2'-methylenebis|[ (4R)-4-phenyl-5,5'-dimethyloxazoline]
nickel dibromide, 2,2'-methylenebis|[(4R)-4-phenyl

-5,5'-diethyloxazoline] nickel dibromide,



5 2, 21- et hyl enebi s[ (4R) - 4- phenyl -5, 5' - di cycl ohexyl oxazoline | nickel

di brom de, 2, 21-net hyl enebi s[ (4R)-4-phenyl -5, 5" -di net hoxyoxazol i nel ni ckel
di brom de, 2,2'-nethyl enebi s[(4R)-4-phenyl -5,5" -di et hoxyoxazol | ne] 10

ni ckel di brom de, 2,21-nethyl enebi s ( )-4-pheny|-5,51-diphenyloxazolinel

nl ckel dibrom de, 2,2'-nethylenebis[(4R)-4-nmethyl-5,5"-di-(2-nmethyl phenyl)ox
azol i nel ni gk h_

5 2 - ot hy Péreb sefy("}%&ieb}? h{fR3-4: BPePé”we": ®|'¢Herf§/ﬂyr°mhezspzﬁé]lnedke|
dlbron1de nlakgl-myygeﬁgggls[(4R) 4- et hyl - - (4- nmet hyl phenyl)

oxazol i nel ni ckel di brom de,

2. 2" - met hykenebhefttdRerfetied hyir hehg1T8Bt Bax oxazol i nelni cke
di bronide, 2,2'-nethyl enebi 3%1(415R) Ee? ? 563‘%%&)@%?’2 ?%ﬁ%%%?l
oxazol i ne] niickell diifrom idhs ,

2,2' -met hyl enebi s[ (4R) - 4- net hyl - 5, 5-di - (4- met hoxyphenyl ) oxazol i nel ni ckel

di br omPde, 2222~mﬁ§hw|e@mé:m$[[(s¢moﬁpﬁanyn 855'-dicyclohexyloxazoline
nethyloxaz? 11-cycl obut ane) ] ni ckel di bromn de,
2,2' -met hy eﬂ EF%FS fibgremimde 4- net hyl oxazol i ne-5, 11- cycl opent ane) ] nl cke

di brom de,, | e ebls[s |ro((4R) 4- et hyl oxazol i ne-5, 1' - cycl oh
exane}] nlckel %?gggﬂéﬂ 1§§(4 4-phenyl-5,5'-dimethoxyoxazoline]

ai br oﬁéﬂy"f‘?’i@“@?ﬁfﬁ@%‘e’%‘éf‘l[ (4R 421 S0pr opyl -5, 5- di met hyl oxazol 1né] i ckel
di brom de,2 22 2-m&BhPYLEBBRIST ([4%3)4'-‘51'{&%9?}%' -diethoxyoxazoline]

10 nickel dibromide,
2,2'—methylenebis[(4R)—4-phenyl—5,5"diphenyloxazoline]
nickel dibromide,
2,2'-methylenebis[(4R)-4-methyl—5,5'-di~(2—methylphenyl)ox
azoline]lnickel dibromide,

15 2,2'-methylenebis[(4R)-4—methy145,5—di-(3-methylphenyl)
oxazoline]lnickel dibromide,
2,2'—methylenebis[(4R)-4—methyl—s,5-di-(4-methylphenyl)
oxazoline]lnickel dibromide,
2,2'-methylenebis[(4R)-4-methyl—5,5—di—(2—methoxyphenyl)

20 oxazolinelnickel dibromide,
2,2'—methylenebis[(4R)-4-methyl—5,5-di~(3—methoxyphenyl)
oxazoline]nickel dibromide,
2,2'-methylenebis[(4R)-4—methyl—5,5?di~(4—methoxyphenyl)
oxazolinelnickel dibromide, 2,2'-methylenebis[spiro{(4R)-4-

25 methyloxazoline—s,l'-cyclobutane}]nickel dibromide,
2,2'-methylenebis[spiro{(4R)-4—methyloxazoline—5,1'-
cyclopentane}]nickel dibromide,

2.2'-methylenebis[spiro{(4R)-4-methyloxazoline-5,1'-cycloh'

exane}] nickel dibromide,




5 5, 5-di et hyl oxazol i ne] ni ckel di brom de, 2,2'-nethyl enebis

[ (4R) - 4-i sopropyl -5, 5-di - n- propyl oxazol i ne], nethylenebis [(4R)-4-isopropyl
-5,5-dii sopropyl oxazal i ne ] nickel dibrom de,

2,2' -met hyl enebi s[ (4R) - 4-i sopropyl -5, §gdi cycl ohexyl oxazoli ne] ni ckel

di brom de, 10 2, 2' - et hyl enebi s[ (4R) - 4- isopropyl 5, 5 di phenyl oxazol i ne]

ni ckel di br,oni.d enebl 4-1 sopro 5, 5-di - (2- net hyl phenyl)
oxazol|ne)n|?Leﬁ1&%EVd%$%% SElrﬁikﬁé eﬁeﬁﬁg¥f %301%%ﬁr6pﬁl -CyCly - dj -

(3 -nethyl phesyn) fﬁﬁggﬂ € di brom de, 15
> 2' -met hyl epe Stlisi %1?%{?@‘ B5-di - (4- met hyl phenyl) oxazol i ne] ni ckel

d|br0n1de 22 22" it sebi s (4R) - 4- ) o |
i sopropyl -5, 5- d| (2 met hoxyp ény?)oxé?gP SBY A Sd ™ Vit ggazoline]

2,2 - nethyhﬁnkbﬂsh@ﬁﬁom&déxmgopyLmétﬁy1gheﬁggnqqmﬁ?ugmiggéegﬁ%fI|ne]nlckm
dlbron1de 20 2, 2' - et hyl enebi s[ (4R) - 4-i sopr opyl xyphenyl

) oxazold nepnbeldle thiyloavaleine Inickel dibromide, 2,2° -methylenebis

2,2 - nethylenebls[splro((4R) 4-1i sopropyl oxazol i ne-5, 1 - cycl obut ane) ] ni ckel
di br oni de, 2"4@@%@1@@45’15@)1d-‘l-){l(lAR)?OxiyiLeﬂplzorlaneo])gaMHmel&;éleS
cyclopenta F%§g|0k6| di brom de, met hyl enebi s[ spiro((4R)

-4- isopropg zﬁFFﬁ@PgoPYl(imﬁT#é&%ﬂ@§?ﬁ¥éﬂ§ﬁzQﬁbnmﬁnﬁ;keld;bromlde.

2,2 -nmet hy eb | 4R) - ro onazollne 5,1 - cycloheptane)]nlcke
di br oni de, : g h%kﬁgg &ﬁ sﬁ%kﬂ§ REPRY § I 2535 ddicrsiaesebanazal i

ni ckel dlbﬁ@ﬂhggkez albg%hﬂﬁ!e”Eb's[(4R) 4-isobutyl -5, 5-di et hyl oxazol i ne]

ni ckel di brom de

10 2,2 —methylenebis[(4R)-4-isopropyl-5,5—diphenyloxazoline]
nickel dibromide,
2,2'—methylenebis[(4R}—4-isopropyl—5,5—di-(2—methylphenyl)
oxazoline]lnickel dibromide, 2,2'-methylenebis| (4R)-4-
isopropyl—S,S-di—(3—methylphepyl)oxazoline]nickeldibromide,

15 2,2'-methylenebis[(4R)—4-isopropyl—5,5-di-(4-methylpheny1)
oxazolinelnickel dibromide, 2,2'-methylenebis| (4R)-4-
isopropyl-s,5~di-{2—methoxypheny1)oxazoline}nickel
dibromide, 2,2'nmethylenebis[(4R)—4-isopropyl-5,5—
di-{3-methoxyphenyl)oxazoline]nickel dibromide,

20 2,2'-methylenebis[(4R)-4—isopropyl—5,5-di—(4-methoxypheny1
Joxazoline]nickel dibromide,
2,2'-methy1enebis[spiro{(4R)-4-isopropyloxazoline—5,1'—
cyclobutane}Inickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-isopropyl—oxazoline-5,1'-

25 cyclopentane}]nickel dibromide,
2,2'-methylenebis[spiro{ (4R) -4-isopropyloxazoline-5,1'-
cyclohexane} lnickel dibromide,

2,2'-methylenebis[spiro{(4R)-4-isopropyloxazoline-5,1'-

cycloheptane)} ]nickel dibromide,




5 2,2' -met hyl enebi s[ (4R) - 4-i sobutyl -5, 5-di - n- propyl oxazol i ne ] ni ckel

di brom de, 2,2'-nethyl enebi s[(4R)-4-isobutyl-5,5-di-isopropyl oxazolin

e] ni ckel di brom de,

2,2' -met hyl enebi s[ (4R) - 4-i sobutyl -5, 5gdi cycl ohexyl oxazolin 10 e]nickel

di brom de, 2,2'-nethyl enebi s[(4R)-4-isobutyl -5, 5-di mhenyl oxazoline] nickel
di brom de, 52,2 Ie ebi 4-is but | -5, 5-di -(2-nmet hyl phenyl
oxazollne]nlckaégiﬁﬁ/ r%% Pg%ﬁﬁ)4 1so -5,5- dlméthyloxgzgllné])

2, 2" - et hyhepgliis [di4arfx %obutyl 5, 5-di - (3- nethylphenyl) oxazol i ne] ni cke
dlbron1de 2,21-met hy TEhe i s[ (4R) - 4-isobutyl -5, 5-di - (4- et hyl phenyl)o

xazol i ne] niz¢kel it M rfkeh
XQ 1s%utyl %SObufglnethoxyp QXASxai%line]
5-
-3

oxazollne]nmckeu mﬂMﬂNMiﬁb

2, 21- net hyl enebi s[ (4R) - 4- |sobutyl

- oxazold nefn? Ckak ttiylleortdes [ (4R) -4-isobutyl-5,5-di-n-propyloxazolin

2,2 - nethylgggggiég ;)@;@kabUtyl 5, 5-di - (4- nethoxyphenyl) oxazollneTnicke

di broni de, ! APR & 25

[spiro{(4 I sobut yl oxazol i ne-5, 1' - cycl obut ane}] ni ckel di brom de,

2,2 -net hy e%eb?? gHiF&ﬁPﬁ%{Qﬁﬁkﬂﬂﬂ&%@?&%ﬁbrﬁné Qliisepmopnﬁnxﬁznmiﬂnlckel

di brom de. f? &g¥lene%!s[sp|ro{(4R) 4-i sobut yl oxazol i ne-5, 1"
nr CK

-4~
2, 2" -nmet hyl enebi s ( -iso 5,
5, 5-di - ( 3- met hoxyphenyl)

gyg!oggﬁﬁﬂf ebl, b n cIo t ane) ] nl cke
4 bromi de. e% 2 éjr‘r%?%%flg%g?[ ?’sz : ufélr-gé,éé cyeReh BorY, xaga]

10 elnickel dibromide,
2,2'—methylenebis[(4R)-4-isobutyl-5,5—diphenyloxazoline]
nickel dibromide,
2,2'-methylenebis{(4R)—4—isobutyl-5,5—di-(2-methylphenyl)
oxazolinelnickel dibromide,

15 2,2‘—methylenebis[(4R}-4—isobutyl-5,5~di-(3-methylphenyl)
oxazoline]nickel dibromide,
2,2‘—methylenebis[(4R)-4—isobutyl-5,5-di-(4—methylphenyl)o
xazoline]lnickel dibromide,
2,2'—methylenebis[(4R)—4—isobutyl-5,5-di-{2—methoxyphenyl)

20 oxazolinelnickel dibromide,
2,2'—methylenebis{(4R)-4—isobutyl-5,5-di-(3—methoxyphenyl]
~oxazoline]nickel dibromide,
2,2'-methylenebis[(4R)-4—isobutyl~5,5-di-(4-methoxyphenyl)
oxazoline]nickel dibromide, 2,2'-methylenebis

25 [spiro{(4R)~4-isobutyloxazoline-5,1'—cyclobutane}]nicke1
dibromide,
2,2'-methylenebis[spiro{(4R)-4-isobutyloxazoline—5,1'-cycl

opentane)}]lnickel dibromide,

2,2'- methylenebis[spiro{(4R)—4-isobutyloxazoline-5,l‘-




5 nickel dibromde, 2,2'-nethylenebis[(4R)-4-tert-butyl

-5, 5-di et hyl oxazol i nel ni ckel di bromnl de,

2,2 -net hyl enebi s[ (4R)-4-4-tert-butyl -5,5-di -n-propyl oxazoline]nickel
di brom de, 2,2'-nethyl enebis[(4R)-4-g@rt-butyl-5,5-di-isopropyl 10
oxazol i nej nl ckel dibrom de, 2,2'-nethylenebis[(4R)-4-tert-

butyl -5, 5-4dj | i.nel ni ckel dibrom de,
2,2'-nethy?ggggﬁé#%ﬁgéaﬁﬁgﬁéitéﬁ%ﬁg%ﬁ =di cycl ohexyl oxazoline] ni ckel
di brom de, 2 23 2_pEehbY LERERI ST - t;b - -di-(2-methyl 15
phenyl)oxazolinelnigkglggﬁgiﬁﬁggg(k£ﬁf 4 y§g£U§Y§°xa galne' 10

2, 2' - met hy¢eabbhebtaRe 14 nieikedb Wit romfud] - (3-met hyl

phenyl ) oxazol i ne] ni ckel di broni de, _

2, 2" - met hy2 ehbonef L Rpnébliel (ARt b Budr 18t 8¥Himethyloxazoline ]
phenyhéoxazpllnejnlckel di brom de, 20

2, 2" - met hylietksl siarpmadeer 2 RUt-ylethyl-alet{Ps NRPARPXY - tert -butyl

phenyl ) oxazol i ne] ni ckel di brom de,
2, 2' - net hylenetiss tard ogaged dnglnyicks 15 ddibx@ainds hoxy

h I | ' | di brom. d
DY et hyA - CHTA TS 9B 1 8 { ABAC - 4s tomti-huf et hokyd #5n -propyl

h I i el n i bropi de,
g, Sny%?ﬁ%#ﬁsﬁgﬁ%f%?) agg‘f@ﬁ?ﬁ‘ﬁt’yl oxazol i ne-5,1" - cycl obutanel ] ni ckel
dibrom dea, 2. hetTtwd S020P 1R) LT CERN- k91l W L P20 B8y 7 11

cycl opent ane) ] ni ckel di brom de, "6
2, 2" -kt hpkenelliis(spiickd #RIiYrbfie buby boxazqing: G ohe 11 ni cke
di brom de, 2,2'-nethylenebis[spiro{(4R)-4-tent}gUty1%¥%E %?LeQSE%QE

cycl ohept BH&YL -5 . Scaliptidnphorazoline Inickel dibromide,

2,2'-methylenebis{(4R)-4-tert-butyl~5,5—dicyclohexyl

oxazoline]nickel dibromide,
2,2'—methylenebis[(4R)-4-tert—butyl-5,S—di-(z-methyl

15 phenyl)oxazolinelnickel dibromide,
2,2'—methylenebis[(4R)-4—tert—butyl—5,5—di-(3—methyl
phenyl)oxazoline]nickel dibromide,
2,2'—methylenebis[(4R)-4-tert-butyl-5,5-di-(4-methyl
phenyl)oxazoline]nickel dibromide,

20 2,2'—methylenebis[(4R)—4—tert-butyl-5,5~di-(2-meth0xy
phenyl)oxazoline]nickel dibromide,
2,2'—methylenebis[{4R)-4-tert—butyl-5,5-di—(3—methoxy
Phenyl)oxazoline]nickel dibromide,
2,2'-methylenebis[(4R)-4-tert-butyl-5,5~di-(4-methoxy

25 phenyl)oxazoline]nickel dibromide,

2,2'—methylenebis[spiro(4R)-4-tertbutyloxazoline—5,l'

t

cyclobutane}lnickel dibromide,

2,2'-methylenebis[spiro{(4R)-4-tert—butyloxazoline—5,1'~

cyclopentane} lnickel dibromide,




5 2,2' -met hyl enebi s) (4R) - 4- phenyl - 5, 5-di et hyl oxazol i ne) nickel dibrom de,
2,2' - et hyl enebi sj (4R) - 4- phenyl -5, 5- di et hyl oxazol i ne] nickel dibrom de,

2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5-di - n- propyl oxazol i ne] 10 ni ckel

di brom de, 2,2'-nethyl enebi s[ (4R) - 4- pggnyl -5, 5-di -i sopropyl oxazol i nej

ni ckel di brom de, 2,2'-nethyl enebis[(4R)-4-phenyl-5,5-di cycl ohexyl oxazol i ne]

ni ckel di 7@ deetHp1Endbik®ls &%Qq' AR ¢ 4-phenyl -5 5- di phenyl oxazol i ne]
ni ckel di broni de, 2’,52' - et %3| Ie%%ebi s?&(R)&'E%ﬂ‘g%’f1\{%,1838?9(12%%94 phenyl )
oxazol i neloyiadlHextps pihekel dibromide,
2,2'-nethyleqebis[(4R)-4-phenyI-5,5-di-(3-nethy|phenyl) 20 oxazol i ne] ni ckel
di broni de 2.2, ">matdthlémelbs §bp4Rb{4-4Reny tér E-1li e f foRBL BY ) RREBY L) _
oxazol i nel ni ckel di brom de, !

2, 2' - net h¥EAOBedT @ } iniphehytlibrbmdide(,2- met hoxyphenyl )  oxazol i nel ni cke
di brorg de %5 2,%%€neth Ienebi55(4R)-4-phenyl-5,5-di-(3-nethoxypheny|)
oxazollnefn ckBF Rfes (4R)-4-phenyl-5,5-dimethyloxazoline]

2, 2" - met hylk I S:¢4R) - 4- - phenyl - 5, 5-di - (4- net hoxyphenyl ) oxazol i nel ni ckel
dibronide%ksggg'?%%F Jéﬁﬁbis[spiro{(4R)-4-phenonxazoIine-5,11 62

| obut : ) :
(2:y(2: ?rrgt ﬁ??ﬁﬁ?ﬂ???? %%?’%r{b?lg# @1‘3 L rBReRE2 6P Aedd ethy lapazpinahe) | ni ckel
di broni denicRe?' ampidwigRebi s[ spiro{ (4R) - 4- phenyl oxazol i ne-5, 11

2,2'-methylenebis[(4R)-4—phenyl-5,5-di—n-propyloxazoline]

10 nickel dibromide,
2,2'—methylenebis[(4R)-4-phenyl—5,5~di-isopropyloxazoline]
nickel dibromide,
2,2'—methylenebis[(4R)—4-phenyl—5,5-dicyclohexyloxazoline]
nickel dibromide,

15 2,2'-methylenebis(4R)—4—phenyl—5,5—diphenyloxazoline]
nickel dibromide,
2.2'—methylenebis[(4R)—4—phenyl-5,5-di—(2—methylphenyl)
oxazolinelnickel dibromide,
2,2'-methylenebis{(4R)—4—phenyl-5,5-di-(3—methylphenyl}

20 oxazoline]nickel dibromide,
2,2'-methylenebis[(4R)-4-phenyl-5,5-di-(4—methylphenyl)
oxazoline]lnickel dibromide,
2,2'-methylenebis[(4R)-4-—phenyl-5,5-di—(2-methoxyphenyl)
oxazoline]nickel dibromide,

25 2,2'-methylenebis{(4R)-4-phenyl-5,5—di-(3—methoxyphenyl)
oxazolinelnickel dibromide,
2,2'-methylenebis[{4R)-4--phenyl-5,5-di-(4~methoxyphenyl)
oxazolinelnickel dibromide,

2,2'—methy1enebis[spiro{(4R)-4wphenyloxazoline-5,l'—




5 cycl ohexane)] nickel dibrom de,

2, 2" -met hyl enebi s[ spi ro((4R) - 4- phenyl oxazol i ne-5, 11- cycl ohept ane)j ni ckel

di brom de, 2,2'-nethyl enebis[(4R)-4-benzyl -5, 5-di net hyl oxazol i nel ni ckel
di brom de, 10 2, 2'-nethyl enebi s[ (4R) -gobenzyl -5, 5-di et hyl oxazol i ne] ni ckel
di brom de, 2, 2' nethylenebis[(4R) 4- benzyl 5, 5-di - n- propyl oxazol i nel  ni ckel

di brom de, &t I 4 4- benzyl -5, 5-d-i sopropyl oxazoline] 15
ni ckel dlbré é@%fﬁ ?ﬁéé}éﬁﬁ 4 benzyl 5, 5- dicyclohexyloxazolinm
ni ckel di bpogh dﬁ ) -5,5- d y pxazol i nej

ni ckel di bron deetg’é’af rzé%@ ﬁ}f"* (ﬁR}’B “Heﬁ’fﬁz g % fret hyl phenyl )
oxazol i ne] eyekepedirtBn@ 1$8.ckel dlbroml , , ,

2,2 - nethylenebls[(4R) 4- benzyl -5, 5-dI - ?3 met hyl phenyl ) oxazol i nel ni ckel .
di broni de, 2, 2 2ine tRyDehenal [HH{4F ¢ G4 DPOZYphEnd18kabd1TRidVg phenyl) 25

oxazol i nel ni ckel di brom de,
2,2" - nﬁthy¢$ﬂb@he¥€nﬁﬁl4nh@maw-diﬁimmlda met hoxyphenyl ) oxazol i nel ni cke
d|br0n1de 2, 2' -net hyl enebi s[ (4R) - 4- benzyl -5, 5-di - ( 3- net hoxyphenyl)

oxazol|ne]%q%kemeﬁhﬁl@ﬁﬁﬁési@wer{(4R) 4-phenyloxazoline-5,1'-
2,2' - nethyle 4- met hoxyphenyl ) oxazollne]nickel

%é§4F% 4- henz é
di br omi de,S¥* 39 ﬂ?léABBFg |4%QRQW§ €. benzyl oxazol i ne-5, 1' - cycl o-
b”ta“e}]mé?%”-ﬁ%?ﬂ?fégebis[(4R)-4-benzy1~5,5-dimethyloxazoline]

nickel dibromide,

10 2,2'—methylenebis[(4R)-4—benzyl-5,5-diethyloxazoline]
nickel dibromide,
2,2'-methylenebis[(4R)-4—benzyl-5,5—di—n-propyloxazoline]
nickel dibromide,
2,2'-methylenebis[(4R)—4-benzy1—5,S—di-isopropyloxazoline]

15 nickel dibromide,
2,2'-methylenebis[(4R)-4-benzyl-5,S-dicyclohexyloxazoline]
nickel dibromide,
2,2'-methylenebis[(4R)-4-benzyl-5,5-diphenyloxazoline]
nickel dibromide,

20 2,2"'-methylenebis[(4R)-4-benzyl-5,5-di-(2-methylphenyl)
oxXazoline]nickel dibromide,
2,2'-methylenebis[(4R)-4-benzyl—5,5-di-(3—methylphenyl)
oxazoline]lnickel dibromide,
2,2'-methylenebis[(4R)—4—benzyl-5,5-di~(4-methylphenyl)

25 oxazoline]nickel dibromide,
2,2'-methylenebis[(4R)-4—benzyl-5,5—di-(2-methoxyphenyl)
oxazoline]lnickel dibromide,
2,2'-methylenebis[(4R)-4-benzyl—5,5-di-(3—methoxyphenyl}

oxazoline]nickel dibromide,




5 2,2' -met hyl enebi s[spiro{(4R) - 4- benzyl oxazol i ne-5, 1' - cycl opent ane}] ni ckel
di brom de, 2,2'-nethylenebis[spiro{(4R)-4-benzyl oxazoline-5,1"-

cycl o- hexane}] ni ckel di brom de,

2,2' -met hyl enebi s[ spi ro{(4R) - 4-benzyl gxazoline-5,1" 10 cycl ohept ane}] ni ckel
di brom de, and antidopes of the above-nentioned conpounds. Further, there

RSyt 1 ¢t thr bBR AR LERE THET] GXar THE T r BT LR < BROT ORI Do

bi soxazol i ; 4 d by 15 replacing the di brom de of

sai d conp&ﬂﬁ%§83ﬁﬁﬁﬁgﬁf%%§r?ggﬁﬁmgﬁ%ﬂforide, di i odi de, di net hyl , di et hyl ,

di i sopropy2 , 3l meauﬁen@ibaggémrdﬁ (B OX len z i 8% B2 ¥ 4G e -G 1N-RIAPAXI de,
€,

di i sopropoxi de, di-n-but oxi di i sobut oxi de, "~ di-tert-butoxide, “di phenoxi de
or 20 di (2 beahhel tnickuetylkipbeamiaie). Further', specific exanples of the

ni ckel conpound are [hydrotris(3,5-dinmethyl pyrazolyl)borate]nickel

chl ori fe, 2 [hVyenethyieBebidisphylodyr4r)ol 44 )dmzptekazokehechl, ari-de,

[ hydrotris(3,5-di-tert-butyl pyrazolyl)borate]nickel 25 chloride and those
formed by T¥plerentaradlaickedr dddbrsmiste.d conpounds with bronide, iodide
Sopt opox e | THEHNBAPREDT o1 SBbEOS 40 - e BULORP BB i phehok de or
st ruct ur ¥ TR PAERREIRSoREE BREER AR A, oach of Ri and 5 is 2 6
-di i sopropy | pheyinPi OHBb1s [ spiro{ (4R)-4-benzyloxazoline-5,1"-

10  cycloheptane}lnickel dibromide, and antidopes of the
above-mentioned compounds. Further, there are exemplified
those formed by reversing a steric configuration of the
asymmetric carbon on one hand oxazoline ring of the
above-mentioned bisoxazoline compound, and those formed by

15 replacing the dibromide of said compounds with difluoride,
dichloride, diiodide, dimethyl, diethyl, diisopropyl, diphenyl,
dizenzyl, dimethoxide, diethoxide, di-n-propoxide,
diisopropoxide, di-n-butoxide, diisobutoxide,
di-tert-butoxide, diphenoxide or

20 ai(2,6-di-tert-butylphenoxide).

Further, speéific examples of the nickel compound are
[hydrotris(3,5-dimethylpyrazolyl)boratelnickel chloride,
[hydrotris(3,5-diethylpyrazolyl)boratelnickel chloride,
[hydrotris(3,5-di-tert-butylpyrazolyl)borate]lnickel

25 chloride and those formed by replacing the dichloride of said
compounds with bromide, iodide, methyl, ethyl, allyl, metharyl,
methoxide, ethoxide, n-propoxide, isopropoxide, n-butoxide,

isobutoxide, tert-butoxide, phenoxide or

2,6-di-tert-butylphenoxide.




5 each of R6 and R7 is a hydrogen atom or nethyl gropup, acenaphthene group

in which R6 and R7 are conbined; X2 is a fluorine atom a chlrorine atom a

brom ne atom an iodine atom a nethyl group, an ethyl group, a n-propyl

group, an isopropyl group, a n-butyl gg oup, a phenyl group, a benzyl group,

a nethoxy group, an ethoxy 10 group, an-propoxy group, an isopropoxy group,

a n-butoxy groups S or enoxy. group; and nore than one

X2 may be the gélnreﬁ%f a%ﬁﬁ?‘%e%%roﬁ%}aﬁgaﬁ%ﬂ if9aw e @ t g tumea or e,

there are é€xempllaf.i ed conpounds obtained by substituting nickel in the

above-nenti oned ni ckel conpounds 15 with palladium cobalt, rhodium or

ruthenium 1In the tragﬁiti n metal conpound represented by the fornmula [3],

speci fic exanpl es of corjpound having an iron atomas a transition netal

atomare 2,6-bis-fl-( I met hyl phenyl i mi no)ethyl]pyridine iron 20

di chloride, 2,6-bis-[ 6- di i sopropyl phenyl I m no)ethyl] pyridine iron

dichl oride, 2,6-Dbjs- -(Zx ent - but yl - phenyl i m no) et hyl ] pyridine iron

di chl ori de, and Bdﬁp ndg)NT1MHﬂﬁ1dichloride in those described above is

replaced with difluorﬁﬁei di brom de, diiodide, 25 dinethyl, diethyl,

di met hoxi de, di et hoxj g€, i s n-propoxi de, 65 diisopropoxide, di-n-butoxide,

di i sobut oxi de, di-t&rt-buwkoxi de, di phenoxi de or

di (2,6-di-tert-butyl phenoxide). Still further, specific exanples of the iron

conmpound aritn the[foteotd | 863n3yr B4 ¥Ry azo bor ateliron chlori de,

[ hydr 8% ris(3,5-diethyl pyr az%f};ﬁf)%ogg{igl illr%oin’a?z:h‘%%%')f‘agf:ol’ phenyl group;

[ hydr o?ri ®@&be iR -anet R hetayh Py aéeh Wodae, el i de._and .t hose forned

by repl acing the dichloride o? sa?d conp&%ﬁggwﬂyigfgbgﬁ'acenapht ene
group in which R® and R’ are combined; X2 is a fluorine atom,

achlrorine 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 phenyl group, a benzyl group, a methoxy group, an ethoxy
10 group,an-propoxygroup,anisopropoxygroup,an—butoxygroup,
an isobutoxy group, or a phenoxy group; and more than one X?
may be the same or different each other.) are illustrated.
Furthermore, there are exemplified compounds obtained
by substituting nickel in the above-mentioned nickel compounds
15 with palladium, cobalt, rhodium or ruthenium.
Inthetransitionmetalcompoundrepresentedbytheformula
[3], specific examples of a compound having an iron atom as
a transition metal atom are
2,6-bis—[1-(2,6-dimethylphenylimino)ethyl]PYridine iron
20 dichloride, 2,6—bis-[l—(2,GFdiisopropylphenylimino)ethyl]
pyridine iron dichloride,
2,6-bis—[1-(2-tert-butyl-phenylimiﬁo]ethyl]pyridine iron
dichloride,andcompoundsinwhichdichlorideinthosedescribed
above is replaced with difluoride, dibromide, diiodide,

25 dimethyl, diethyl, dimethoxide, diethoxide, di-n-propoxide




with fluoride, bromde, iodide, nmethyl, ethyl, allyl, nmethallyl , 10

net hoxi de, et hoxi de, n-propoxide, isopropoxide, n-butoxide, isobutoxide,
tert-but oxi de, phenoxide or 2,6-di-tert-butyl phenoxi de. Mbdreover, there are
also simlarly exenplified conpounds, ggwhich are formed by replacing iron in
the above-nentioned 15 conpounds with cobalt. Exanples of U -oxo type

tranS|t|on net al _conpounds |n t transit npound represent ed by
the formilTS7PEPRC bg ihﬂﬁﬁ%ﬁ)?i ﬁéfggﬂﬁ adi enyl ) (2- phenoxy)

tit

(Lygrgggkﬁgh?%%gfl?§£?8§?EISk?&ﬁgﬁﬁg¥%d?e§§phenoxy) titani um chloride],
ii. -oxob|siLﬁppgo@yLtgggeggg5@ﬂﬂaﬁ3gkd@pntadlenyl)(2 phenoxy)titani um
chloride] oxobi s[i so-

propylidene( mesbyloyeteprstads oyt f3-éeampbotyds THEUMY T cdmPRYREX Kte
titaniumchloride], U -oxobis[Isopropylidene 25

(tetrabret Hyimmnpmt Adbedime thi Laysrmody 1 );btb:a:ﬂltelﬂm.rbhothd.@]r,lde ,
U- oxobi s[i sopropyl i dene( tetramethyl cycl opentadi enyl)
(3-tert - bdhpdmteingd. - phetdyipyazmi i kot at ¢ ieyou- chdoride,

bi s[di et hyl si | yl ene(cycl opent adi enyl ) (2- phenoxy)titani um chloride],
L}oxobls[d%ﬁQW§%§#$§3eﬁé@éy6P6 e H8A 52 T6Y f}borate}lron chloride

3-tert-but h t]t h -

l(oi s[girrret %ﬁl‘fstgﬁlsgn ﬁ@?ﬂy f;%%l)p%%’lc%% ey CF%&HF 3‘7)“’I sl ermrents de] ,
LL- oxobi l.cyel

pen?ggi lafly ?gef?éeﬂr)?igut y éﬁ? K)J/'I d%herﬁ%%}y%i tez;:rﬂi{]l gllﬁlldrmetr]‘allyl

' 9- aMPbi medhBkidy| &indeneét eﬁﬁﬁﬂsbbﬁh@)éd 950pRYYoAUHEM Jbutoxide,

(2 phenoxy) titani um chloride], and u - oxob
[d|nethyl3Bbﬂuwuxidﬁraﬂerbybﬁyckaﬂent@meﬁuﬂﬂdéﬁdfrt-

but yl - 5- et hyl - 2- phenoxy) titani um chl oride]. Further,
2,6-di-tert-butylphenoxide.
Moreover, there are also similarly exemplified compounds,
which are formed by replacing iron in the above-mentioned
15 compounds with cobalt.
Examples of i ~oxo type transition metal compounds in the
transition metal compound represented by the formula [3] are
U -oxobis[isopropylidene({cyclopentadienyl)
(2-phenoxy)titanium chloride], U -oxobis[isopropylidene
20 (cyclopentadienyl)(3-tert-butyl-5-methyl-2-phenoxy)
titanium chloride], 4 -oxobis{isopropylidene(methylcyclo-
pentadienyl) (2-phenoxy)titanium chloride], i/ -oxobis[iso-
propylidene{methylcyclopentadienyl){3-tert-butyl-5-methyl-
2-phenoxy)titanium chloride], i -oxobis[isopropylidene
258 (tetramethylcyclopentadienyl)(2-phenoxy)titanium chloride],
L -oxobis[isopropylidene(tetramethylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titaniumchloride]), 4 -oxo-

bis{dimethylsilylene(cyclopentadienyl) (2-phenoxy)titanium

chloride], (i -oxobis[dimethylsilylene{cyclopentadienyl)




conpounds fornmed by replacing the chloride of the 10 above-described a
-oxoconpounds with fluoride, bromde, iodide, nethyl, ethyl, I|sopropyl

, phenyl , benzyl , met hoxi de, et hoxi de, n-propoxi de, isopropoxide, n-butoxide,
| sobut oxi de, tert-butoxide, phenoxi d?(;)r 2,6-di-tert-butyl phenoxi de.
Besides, the transition netal conpound represented by the 15 fornmula [ 3 ]

| S (GRS aTs Lo b O ISR R 155

menti oned above, exa S onpo e {ransi

conpound (B saiamast il 4 211 e FERBL 8Y 1 o 1B £AMRRMILL BaY | BUpAGREGES! at om as

the transition netal "atom™ are nickel chl oride, |

i odi de, ni eleland@ns WHiahEide] cKel- gy Bd Paimé ekel speyebhanalednylikel o -
acetate, nickel trifluoroacetate, nickel cyanide, nickel oxalate,

acetyl acet perateadiiciogt] ) (8 s{ett ybliniytk6lme thiyd(-R -proarcdoprt adagnanni ckel

di chl oro( 1, 5-cycl ooct adi ene) ni ckel , 25 di chl orobi s(acetnitrile)nickel,

di chl orobi shBeridsiltr iX eperodidsl [ dimestohyd 1y lete f tpheapephyduyais)ni ckel
dichlorobisétriethylphos hi ne) ni ckel , diacetobig(tripheq¥lphosphine)nickel,
67 tetraxP et@ﬂ&#&%ﬂrﬁ?ﬁmmﬁ&%wwm chloride]., and I -oxobis

O AR e Aol hicaasenys) - ot
bi 5[ 1. 3- bi SUST Bhenurtasr ) S SPkREPRARELN ehlorahel \ EWERAFTni 1 rate,
et raki s( agSholhbl s by +651ALLHAT ORY' 219 LA Idiked bt hal oci ani ne.
Simlarly, exanples of a conpound having a vanadi um atom
10 above-described i -oxocompounds with £luoride, bromide, iodide,
methyl, ethyl, isopropyl , phenyl, benzyl, methoxide, ethoxide,
n-propoxide, isopropoxide, n-butoxide, isobutoxide,
tert-butoxide, phenoxide or 2,6-di-tert-butylphenoxide.
Besides, the transition metal compound represented by the
15 formula[3] andits i -oXo type transitionmetal compound, whose
examples are as mentioned above, examples of a compound used
as the transition metal compound (B) are as follows. Examples
of a compound having a nickel atom as the transition metal atom
are nickel chloride, nickel bromide, nickel iodide, nickel
20 sulfate, nickel nitrate, nickel perchlorate, nickel acetate,
nickel trifluorocacetate, nickel cyanide, nickel oxalate,
acetylacetonatonickel, bis{allyl)nickel,
bis(1l,5-cyclooctadiene)nickel,
dichloro(l,5-cyclcoctadiene)nickel,
25 dichlorobis{acetnitrile)nickel,
dichlorobis(benzonitrilelnickel,

carbonyltris(triphenylphosphine)nickel,

dichlorobis{triethylphosphine)nickel,

diacetobis(triphenylphosphine)nickel,




as the trasition netal atom are vanadi um acetyl acetonate, 10 vanadi um
tetrachl ori de and vanadi um oxytrichl ori de. Exanple of a conpound havi ng a
samarium atomas the trasition netal atomis

bi s( pent anet hyl cycl opent adi enyl ) samar iggm net hyl t et rahydrof uran. Exanpl e of
a conmpound having an ytterbiumatomas the 15 trasition netal atomis

bi s( pent an%%&%/rlgl%cgg ent adriai %%Sﬁlgt%%gg?iiﬁmegﬁt hyl t et rahydr of uran. These
one

transition in conbi nati on of two or

nore Ki nds . trfhosge e nl. f4 ed above, 20

t hose reprgééﬁe%%c’bﬁ} 'ﬁeﬁi%@%ﬁﬁ%f@?épg?gﬁg%e najsﬁ{aﬁéeﬁé tansition netal
conmpound (B)isgif?(i-'ﬂé(*@iﬁ&%héé‘ﬁﬁﬂﬁb%thah&]I@ﬁrdidéa.UJ ar, the transition
nmet al compounds having the 4 '‘Goup atomas Min the above fornmula [3] are

preferred, dapdlolkedd , Nayi N3 fphéePbpho8phiyiel) propland Biicckepe ani on 25
skeleton -carrying group as L 2 in the formula [ 3 ] are particularly

pr ef er rfed. b €] 1Q3gdricH] dirphramy Tmnpopinin A3 prbpacedariadaini num conpound of the
conponent (C) used f or the catalyst f or addition polynerization in

accor dancet@itrpasgd nepic ks le gkt r 4 t8 ent ¢ bhak i sk Ao et odviFaridd ki #iegd  conpound
can be wused. Preferred is an organoal um num conpound represented by the
fol | owi ng FBERBEZUPEPPOFaFendnd nigfebphtRalREiLHiRG-a, RS is a hydrocarbon
group and al l sanme_or different fr.omane an%ther Yis a

ok xﬁﬁ mié, be. LAS, £ Sund hav T {0 Bt
hydrogen atom S¥"hafoddn SEERPLER SF kdSP R ot Hare KyIY8RY FBLBLOBY an
aryl oxy  gpQuPnedklraQli +¥ JPdia 1 e R MBro’ vahLbe LA L J P U A der

10 vanadium tetrachloride and vanadium oxytrichloride.
Example of acompoundhavingasamariumatomas the trasition
metal atom is bis(pentamethylcyclopentadienyl)samarium
methyltetrahydrofuran.
Example o¢of a compound having an ytterbium atom as the
15 trasition metal atom is bis(pentamethylcyclopentadienyl)
ytterbium methyltetrahydrofuran.
These transition mretal compound mey be used alone or
in combination of two or more kinds.
Among those transition metal compounds exemplifed above,
20 those represented by the formula [3] are preferred as the
transition metal compound (B) used in the present invention.
Inparticular, the transitionmetal compounds having the 4 Group
atom as M in the above formula [3] are preferred, and those
having at least one cyclopentadiene ftype anion
25 skeleton-carryinggroupasL?®inthe formula[3] areparticularly
preferred.
{C) Organcaluminum compound

As the organoaluminum compound of the component(C) used

for the catalyst for addition polymerization in accordance with




and ¢ is a nunber satisfying O <c :-5: 3. ) 10 In the fornula (6)
representing the organoal um num conpound, as R5, preferred is a hydrocarbon
group having | to 24 carbon atons, and nore preferred is an al kyl group
having | to 24 carbon atons. Specifigg exanples thereof are a nmethyl group,
an ethyl group, a n-propyl group, a n-butyl group, an 15 isobutyl group, a

-h I 2- hyl h I d - l . _Pref
Gyl or omY BERSItyFPANIOR R FBBB0It T4 RpUnA, SRUPORRA o8 OGn
- I . ' | o | T I
{1 tor ) ne”Sie PiEkeknd 3.4 A0 o2 o cHoU o iR i AP BT o

preferredihs @dyﬂduiﬂgafgfmhl¥%gng is an al koxy group, preferred Is an
al koxy group having I"to 24 carbon atons. Specific exanples thereof are a

met hoxy group, RAAEENOXY group, a n-propejy group, an i sSopropoxy group,

an- but oxygroup, a sec-butoxy group, a tert-butoxy group, 25 a n-pentoxy
group,5 a H@apeheofpmyndisp, R dshextwyirgoanbom groumtaxgd gtbupt R® majpdecoxy
group, a n-pentadecoxy group and a n- eicoxy group, and preferred are a

met hoxy gbkeubhe sams hoxgiffesaptafmom one enpthexy Ydsup. hxfregen iat am

aryl oxy group, preferred is_an aryloxy having 69 6 to 24 carbon atons.
Speci fi c BYEHALA" EREFe @D BLEOXYHS Xy 2 a&@éﬂﬂl%bgﬁﬁpﬁyl%éﬂwlgﬁyup, a

3- et hyl ph 4- et hyl ph . , 3- di net hyl
oroup. o 95955Y; ALdiBE of ek ey Ehene ane s ikt nh b SR PR Bg oAty
2, 6-di net 4. di_methyl ph , 3, 5 -
dinetL;Fpﬁéhggiqgfﬁhgﬁﬂgﬂa?a%%tisgygﬁﬁnétEyﬁgﬁ%ﬁ%gIO;Poug, a 2, 3, 5 -
tringtohyl phenoxy @h@UEordmAia 6P repréfBhbyhgheneXbr@yHohlumidum4, 5 -

trimet hyl phenoxy group, a 2, 4, 6 - trinethylphenoxy group,
compound, as R?, preferred is a hydrocarbon group having 1 to
24 carbon atoms, and more preferred is an alkyl group having
l to 24 carbon atoms. Specific examples thereof are a methyl
group, an ethyl group, a n-propyl group, a n-butyl group, an
15 isobutyl group, a n-hexyl group, a 2-methylhexyl group and a
n-octyl group. Preferred are an ethyl group, a n-butyl group,
an isobutyl group, a n-hexyl group or an n-octyl group.
When ¥ is a halogen atom, specific examples thereof are
a fluorine atom, a chlorine atom, a bromine atom and an iodine
20 atom, and preferred is a chlorine atom.
When Y is an alkoxy group, preferred is an alkoxy group
having 1 to 24 carbon atoms. Specific examples thereof are a
methoxy group, an ethoxy group, a n-propoxy grecup, an isopropoxy
group, an-butoxy group, a sec-butoxygroup, a tert-butoxygroup,
25 a n-pentoxy group, a neopentoxy group, a n-hexoxy group, a
n-octoxy group, a n-dodecoxy group, a n-pentadecoxy group and
a n-eicoxy group, and preferred are a methoxy group, an ethoxy
group and a tert-butoxy group.

When Y is an aryloxy group, preferred is an aryloxy having




a 3,4,5-trimethyl phenoxy group, a 2,3,4,5- tetranethyl phenoxy 10 group, a
2,3,4,6-tetranet 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 isopropyl phenoxy group, a n-butyl genoxy group, a sec-butyl phenoxy
group, a tert-butyl phenoxy group, a 15 n-hexyl phenoxy group, a

tyl ph d I -t et | ph :
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a3,4,5-trimethylphenoxy group, a 2,3,4,5- tetramethylphenoxy
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10 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
isopropylphenoxy group, a n-butylphenoxy group, a
sec-butylphenoxy group, a tert-butylphenoxy group, a

15 n-hexylphenoxy group, a n-octylphenoxy group, a n-decylphenoxy
group, a n-tetradecylphenoxy group, a naphtoxy group and an
anthracenoxy group.

When Y is an aralkyloxy group, preferred is an aralkyloxy
having 7 to 24 carbon atoms. Specific examples thereof are a

20 Dbenzyloxy group, a (2-methylphenyl)methoxy group, a
(3-methylphenyl)methoxy group, a (4-methylphenyl)methoxy
group, a (2,3-dimethylphenyl)methoxy group, a
(2,4-dimethylphenyl)methoxy group, a
(2,5-dimethylphenyl)methoxy group, a

25 (2.6-dimethylphenyl)methoxy groﬁp, a
(3,4-dimethylphenyl )methoxy group, a
(3,5-dimethylphenyl}methoxy group, a

(2,3,4-trimethylphenyl)methoxy group, a

(2,3,5-trimethylphenyl)methoxy group, a




I sopropyl phenyl ) met hoxy group, a (n-butyl phenyl)nmethoxy 10 group, a
gsechuﬁglghen§lgnethoxy group, a (tert-butyl phenyl)nethoxy group, a
(n- hexyl phenyl ) met hoxy group, a (n-octyl phenyl) methoxy group, a
(n-decyl phenyl ) met hoxy group, a (n-tegpadecyl phenyl)methoxy group, a
napht hyl met hoxy group and an ant hracenyl net hoxy group. 15 Preferred is a

b I o] LEbc examles of the organoal um num conmpound
rggfgsgﬁ¥egﬁb§9?ﬁgpﬁﬁfkb &q%§ﬁ%§1??39%ﬁ%x?ﬁfﬁﬁwPgrﬁnfﬁﬁnlas
E;:?ﬁfBﬁi31g?t2?ﬂBﬁ%ﬁ%?Fggkgﬁﬁg#ﬁﬂﬁﬁééﬁﬁ %%°€$¥-ﬁ-hexyla!uninun1and
tri'n'OCtYﬂﬁJUﬂ$“ﬂﬁlmgfﬁbﬁbh@d#ﬁﬂﬁéﬁhd¥§(EfgggrZ?Ch as di net hyl al um num

chl oride, diethylalumnum chloride, di-n-pr um num chl ori de,

di - n- but yl @ 11 Sbrieéthyil gRendill ) aettaid 2l gwéaym ghl ori de and

di - n- hexyl al um num chl ori de; aIkylalun1nun1d|phlor|des such as _
nethylélumauﬁn425—U¢thametuglphbhyuahmmhnxy(hf$mp[!de, n- propyl al um num
di chl ori de,_ n-butyl al um num di chl ori de, isobutyl al um num dichloride and

n- hexyl al drf nlm 'C‘Pﬁ‘é?@d@?ihﬁilﬁhﬁytw&)memnm? dgu_y%uup dg_a suc:PC)zI;;I A um
[ ' ' ' | al um ride, di-n-
ﬂlygre |t ggl o %EP%%% iﬁ%ﬂﬁ%yh@e&%@% i g‘fﬂbu&@t@ymmgm hmﬁrtlhdalyanq
di - n- hexyl 1 N L de; trialkoxyal um nums such as trinethoxyal um num
tLigthgiiéﬁﬁﬁghu#?gﬁgxgé+§§%P%98§h§9§§§ﬂﬁﬁ§?iguﬁfﬂ?@ﬁg:gLEOﬁ%aL§r1nuns such
t hy ( qiiRRpph) e K
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di metHy ( metdoay,) al qrﬁ'd&muﬂ}npﬁéﬂbi%mm&?‘ \WHJuH apd

di met hyl (tert-butoxy)al um num triaryl oxyalum nu such as
(tert—butylphenyl)methoxy group, a (n-hexylphenyl)methoxy
group, a (n-octylphenyl)methoxy group, a
(n-decylphenyl)methoxy group, a (n—tetradecylphenyl)methoxy
group, anaphthylmethoxy group and an anthracenylmethoxy group.

15 Preferred is a benzyloxy group.

Specific examples of the organocaluminum compound
represented by the formula [6] are trialkylaluminums such as
trimethylaluminum, triethylaluminum, tri-n-propylaluminum,
tri-n-butylaluminum, triiscobutylaluminum,

20 tri-n-hexylaluminum and tri-n-octylaluminum; dialkylaluminum
chlorides such as dimethylaluminum chloride, diethylaluminum
chloride, di-n-propylaluminum chloride, di-n-butylaluminum
chloride, diisobutylaluminum chloride and di-n-hexylaluminum
chloride; alkylaluminum dichlorides such as methylaluminum

25 dichloride, ethylaluminum dichloride, n-propylaluminum
dichloride, n-butylaluminum dichloride, isobutylaluminum
dichloride and n-hexylaluminum dichloride; dialkylaluminum

hydrides such as dimethylaluminum hydride, diethylaluminum

hydride, di-n-propylaluminum hydride, di-n-butylaluminum




tri phenoxyal um num tris(2,6-diisopropyl phenoxy)al um num 10 and

tris(2, 6-di phenyl phenoxy)al um num  al kyl dl aryl oxyal um nums such as

nmet hyl (di phenoxy) al um num net hyl bi s(2, 6-di i sopropyl phenoxy) al um num and

met hyl bi s( 2, 6- di phenyl phenoxy) al um nu?‘ul and dial kyl aryl oxyal um nuns such as
di met hyl (phenoxy)al um num 15 di net hy (2 6- di i sopropyl phenoxy) al um num and

di net hyl I.ph | pheno S e

trial kyl al u%d%ﬁﬁs %&es%% nff X%gr:gd%are t17 ?ﬁyl gln@(randﬁiunr%o l}er’f {%‘FIBT'HWnum
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in conbination of two or nore. The conponent (B) is used In an anmount of
usual |y frabky28idlXKok@allumiduné 19Ha1ch Mo, mebHyP Eeertddalxy falaiminem 10- 6 to
5 x 10-4 Mol per g of the conponent (A) . The conponent (C) is used in an

armount Sof methel 48lie thoey)@lwiinwn 1934 000, nore preferably fromO0. 1 to 5.
000, and the nost preferably from1 to 2, 000 in terns of a nolar ratio (
(O | (B))meRand( 9lrﬁeﬁér-r%1‘wxx el umimumurd sy bal kaXyRd uBigamsasushnum
corrpound of t trapnsition t al atomlnthetran5|t|on
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used, or these conponents neHy be used in sep rate
10 and tris(2,6-diphenylphenoxy)aluminum;

alkyldiaryloxyaluminums such as methyl{diphenoxy)}aluminum,
methylbis (2, 6~-diisopropylphenoxy)aluminum and
methylbis(2, 6-diphenylphenoxy)aluminum; and
dialkylaryloxyaluminums such as dimethyl(phenoxy}aluminum,
15 dimethyl (2,6-diisopropylphenoxy)}aluminum and dimethyl
{2,6-diphenylphenoxy)aluminum.

Among these, preferred are trialkylaluminums, more
preferred are trimethylaluminum, triethylaluminum,
tri-n-butylaluminum, triisobutylaluminum,

20 tri-n-hexylaluminumandtri-n-octylaluminum, and particularly
preferred are triisobutylaluminum and tri-n-octylaluminum.

These organocaluminum compounds may be used singly or in
combination of two or more.

The component (B) is used in an amount of usually from

25 1 x 10°° to 1 x 10 mol, and preferably from 5 x 10°° to 5 x
10" mol per g of the component (A). The component (C) is used
in an amount of preferably from 0.01 to 10,000, more preferably
from 0.1 to 5,000, and the most preferably from 1 to 2,000 in

terms of amolar ratio ((C)/{B)), namely in terms of the aluminum



in a polynerization reaction apparatus. \Wen the conponents 10 (A), (B) and
(C are used, optional two conponents selected therefrommy be contacted
i n advance with each other, followed by contact of the remaining one

conponent. A method for supplying respgective catal yst conponents to the
reactor is also not particularly limted. There can be 15 applied a nethod
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20 the hydigmspghemt: sppyent. As a solvent used, there are listed aliphatic
hydr ocar bon sol vents such as butane, pentane, hexane, heptane and octane,
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hal ogenat ed hydrocarbon sol vents such as nethylene chloride, and aliphatic
hydr ocar bat-t8o| izt Breseand iavemdtiion hyalr veacbhbons podnics: artet awé@r {ed.
When the catal yst conponents are supplied in their solution, suspension or

slurry st &&Fance e eptadtem o ithensompemeaie fR() Apnistbg uspmyofienm BD1 to
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pol yneri zation or slurry polynerization using a solvent. A solvent used for
t he sol ut tberefrom may be contacted in advance with each other, followed
by contact of the remaining one component.
A method for supplying respective catalyst components
to the reactor is also not particularly limited. There can be
15 applied a method comprising supplying respective components
in each so0lid state, or in a solution, suspension or slurry
state obtained using a hydrocarbon solvent, provided that any
ingredient capable of de-activéting the catalyst components
such as water and oxygen has been sufficiently eliminated from
20 the hydrocarbon solvent. As a solvent used, there are listed
aliphatichydrocarbon solvents such as butane, pentane, hexane,
heptane and octane, aromatic hydrocarbon solvents such as
benzene and toluene, and a halogenated hydrocarbon solvents
such as methylene chloride, and aliphatic hydrocarbon solvents
25 and aromatic hydrocarbon solvents are preferred.
When the catalyst components are supplied in their
solution; suspension or slurry state, a concentration of the
component(A) is usually from 0.01 to 1000 g/1, and preferably

from 0.1 to 500 g/l. A concentration of the component{C) is




pol yneri zation or the slurry polynerization includes an 10 aliphatic
hydr ocar bon sol vent such as butane, hexane, pentane, heptane and octane; an
aromati ¢ hydrocarbon sol vent such as benzene and tol uene; and a hal ogenat ed
hydrocarbon sol vent such as nethylenggchloride. Alternatively, it is
possible to use an olefin itself as a solvent (bulk polynerization). As the
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pol yneri zation can be applied. It is permtte carry “out
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in their reaction conditions. A polynerization time can be appropriately
det er mi ned Bcdar dsngl29 £oom &i Molodftd Nk mmoad 19! ahd preobyaplyaftdon
reaction apparatus, and it is permtted to adopt a period of tinme of from1l
mnute t&.20 Hour$0 mhelpiledentermeertd orhe atrdms phioncukdally adaint.abl y
applied to a polynerization acconpanied by the formation of addition 25
pol yme? parti clB¥ podiymesigd tion BYeEess pbs il ipant o larfusl iphted.

pol ymeri zation and a bulkigﬁlynerization . The slurry polynerization may be

carried oGP9 Atals P& whie @PRLY2 ﬁ@i)sy%ﬁﬁféiqjciﬁ“%ﬁﬁﬁiaﬁoc%ﬁﬁ?@i on,
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type reac I's used, s at™ a produced polyner 1s continuously or a

| east per pediyeriddzd ke 4t the BUGLERS pdiieierCAlt hen apRkigded BRaANS using
a loop reactor or a neans using a stirring reactor. In addition, nore than

one Hlir mildpheddict hydreiactbomyoheeditl §eckrds batanegdté®anel pehtand gacti on
condition, may be conbined In series, in parallel
heptane and octane; an aromatic hydrocarbon solvent such as
benzene and toluene; and a halogenated hydrocarbon solvent such
as methylene chloride. Alternatively, it is possible to use
an olefin itself as a solvent (bulk polymerization). As the
15 polymerization process, any of a batch polymerization and a
continuous polymerization can he applied. It is permitted to
carry out the polymerization dividing into two or more steps
different from one another in their reactiocon cenditions. A
pelymerization time can be appropriately determined according
20 toakindof the desiredolefin polymer and areaction apparatus,
and it is permitted to adopt a period of time of from 1 minute
to 20 hours.
The present invention can be particularly suitably applied
to a polymerization accompanied by the formation of addition
25 polymer particles (for example, a slurry polymerization, a gas
phase polymerization and a bulk polymerization).
The slurry polymerization may be carried out in a

conventional slurry polymerization manner and condition, but

it is not limited thereto. According to a preferred slurry




or in series and parallel. 10 As the diluent, there can be used an Inert

di luent (nediun) such as paraffin, cycloparaffin and aromati c hydrocarbons.
A tenperature of the polynerization reactor or a reaction zone is usually
fromabout 0 to about 150'C, and prefggfably from 30 to 100t . A pressure
can be varied within a range of from 15 about 0. 1 to about 10 MPa, and

pr ef erabl Yo J /om0, 2241805 Mo ol | G RELILLLES LR APPLY 3 RLgsSULE, pynder

whi ch a nonmer and —a conbnoner are contacted w eac
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a part of the nonoier and cononomer in a sol ufion phase. 20 Accor y, the

medi um t e/ @} W a%ﬁﬁﬁmg;@%ﬁ Bgactelkerd eded0 36 tHutdh &8a
addition polynmer in a solid particle formand recover it in that form A

nol ecul ar pedliyaidr of s t den adincbuedypolryaer leas thperdodicdil Byl tyk&moytt .
manners, for exanple, by controlling a 25 tenperature of a reaction zone or
i ntroddci Mpthhkngarhefheants pepldadhenpaassandiagnenboep Xeadtar or
conononmer) can be fed into a reactor or a reaction zone in an arbitrary
order accdr iSRS B nh Ry SHIPHAI RAREFOT Fon adthbl oD HeOT gk gy sene
conponents and a nononer éand a cormnoger) ,%re fed 75 into a reaction zone
at the safd iR rrHEtAft e¥PLAB BRKePe diFIgE&NRed? the BRI 2F 1n
conponent . rad a . e j ected to - _gont act
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may be calgy §¢), Udrids 8ang0pyeRiheRal gas phase pol ynerization manner and

condition, but it is not ITmted thereto. As a gas phase pol ynerization
apparapus, a fl aisttHediheknicachete direbendd/an indiitdazedeRed medium)
such as paraffin, cycloparaffin and aromatic hydrocarbons. A
temperature of the polymerization reactor or a reaction zone
is usually from about 0 to about 150C, and preferably from
30 to 100TC. A pressure can be varied within a range of from
15 about 0.1 to about 10 MPa, and preferably from 0.5 to 5 MPa.
It is permitted to apply a pressure, under which a monomer and
a comonomer are contacted with each other while maintaining
the catalyst in a suspended.state; and the medium and at least
a part of the monomer and comonomer in a solution phase.
20 Accordingly, the medium, temperature and pressure may be
selected so as to produce the additionpolymerinasolidparticle
form and recover it in that form.
A molecular weight of the addition polymer can be
controlled by known manners, for example, by controlling a
25 temperature of a reaction zone or introducing hydrogen.
The catalyst components and a monomer (and a comonomer)

can be fed into a reactor or a reaction zone in an arbitrary

order according to a conventional manner. For example, the

catalyst components and a monomer (and a comonomer) are fed




react or having an expansi on can be used. A reaction apparatus 10 equi pped
with a stirring blade in its reaction zone may al so be used w thout any
probl em Respective conponents can be fed into a polynerization zone in a
water-free state using an inert gas sygh as nitrogen or argon, or hydrogen
or ethylene, or in feeding, respective 15 conponents can be di ssol ved or

diluted i I t .to f ti .
Component SRS i SRS R adn ey, S8 hiPecatrite ARFeF ShRr PheT o
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150t, and particularly preferably from30 to 100C. Furthernore, for the

pur pose ofpgrydtd otthe g Ebgtaekt flow of a final product, it is permtted to
add hydrogen as a nol ecul ar 25 weight regulator. In addition, it is
permitded that amhe npad phasecpediystesiizattion mapdbgasadmiedy out in a
polynerization. In the present invention, a pre-polynerization as nentioned
bel ow nay dsnventieriabugapechbasechpiynagigat ioRe MapRRR - AhchGIHEHtion,

pol yneri zation (real polynerization). 76 _The pre -polynerization can be
carried oRUDT dBdPRd &18di1gd tout Ai‘naoﬁpéﬁ rli’rﬁar?‘%/t?(?lﬁ?rl%reirﬁtjo?nt he

dified ticl A d.the .t L '
The. | br os BHERTA e Sof SANGRAEA DA SRS bR YRS fihsalbeliiod®] | 0
carry out 1n a sl ll’lrarxéﬁ.h e e 4TRSS c3h BeSPbdgNta Ustth{ Odn diidmid s of

the slurry are 1 nert rocarbons such as propane, butane, isobutane,

pent apg, | SARPHASL RIS @NEladdiRNgs Gl dhPXaNEond ange el snd
tol uene. Further, in formng
be used without any problem.

Respective components can be fed into a polymerization
zone in a water-free state using an inert gas such as nitrogen
or argon, or hydrogen or ethylene, or in feeding, respective

15 components can be dissolved or diluted in a solvent to form
a solution or a slurry. The catalyst components may be fed
independently, or in feeding, arbitrarily selected catalyst
components may be contacted in advance with one another in an
arbitrary order.

20 With respect to polymerization conditions, a temperature
is lower than that at which the polymer is melted, preferably
from 0 to 150C, and particularly preferably from 30 to 100°C.
Furthermore, for the purpose of controlling the melt flow of
a final product, it is permitted to add hydrogen as a molecular

25 weight regulator. In addition, it is permitted that an inert
gas coexists in the mixed gas during polymerization.

In the present invention, a pre-polymerization as
mentioned below may be carried out before carrying out the

above-mentioned polymerization (real polymerization).




the slurry, it is permtted to use a liquefied olefin in place 10 of a part
or the whole of the inert hydrocarbon. In the pre-polynerization, an anpunt
of the organoal um num conpound (C) can be determined within a wide range
of fromO0. 5 to 700 nol per nol of thggtransition netal conpound (B)
Preferable is from0O. 8 to 500 nol per nol thereof , 15 and particularly

preferable |5 AL Yt0-800,HBL 08l 10l deEEOkarc Mh ARy oLaiR kel I

to be subjected re--polymerization I's usSua £000 g
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thereof, and particularly preferably fromO0.1 to g per her eof In
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g- above-nentioned nodi fied particle/l-solvent, and particularly preferably

fromO0.5 tnreQ@ngetolfetlaé)orgalmﬂmemmmdmpoeddaar)tJ Itd/slrecbmeanhdaBlepre -
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t he gas phase during the pre -polynerization is preferably fromO. 001 to 2
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which is uid under . the pressure and tenperature conditions_of
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there can be applied any process of a process conprising contacti ng the

modi f1@d gFard igdet (A theheholansft itoe Miatt cop@ousdrbBh.and optional |y
t he organoal um num conpound (C) , and thereafter supplying the
In the pre-polymerization, an amount of the
organocaluminum compound (C) can be determined within a wide
range of from 0.5 to 700 mcl per mol of the transition metal
compound (B). Preferable is from 0.8 to 500 mol per mol thereof,
15 andparticularlypreferableis from1l to 200mol permol thereof.
An amount of the olefin to be subjected to the
pre-polymerization is usually from 0.01 to 1000 g per g of the
modified particle, preferably £from 0.05 t¢ 500 g per g thereof,
and particularly preferably from 0.1 to 200 g per g thereof.
20 In the pre-polymerization, a slurry concentration is
preferably from 0.1 to 50 g-above-mentioned modified
particle/l-solvent, and particularly preferably from 0.5 to
20 g-the above-mentioned modified particle/l-solvent. A
pre-polymerization temperature is preferably from -20 to 1007,
25 and particularly preferably from 0 to 80C. A partial pressure
of the ¢lefin in fhe gas phase during the pre-polymerization
is preferably from 0.001 to 2 MPa, and particularly preferably

from 0.01 to 1 MPa, excepting an olefin which is liquid under

the pressure and temperature conditions of pre-polymerization.




olefin; a process conprising contacting the nodified particle 10 (A), the
transition netal conmpound (B) and the olefin, and thereafter supplying the
or ganoal um num conpound (C) ; a process conprising contacting the

organoal um num conpound (C) and the z%ransition netal conpound (B) in the
presence of the olefin, and thereafter supplying the nodified particle (A,

and the 15.].ike. Further s_a_supply _net hod of_the_glefin,_.any. of a_.method
conor o e AT oo PR TR AR o d BE - Elidr 3 s fi 4 BaTe 1O

pressure gn& @s@gjdy gt izoﬂxiﬁ;%'}%s Y s "ehhpd conprising supplying all

the pre -determ ne nount of the olefin Tn the first place can be applied.

It is also permid edrrqafifod® enéhdlpéBpréLLza8€8h , Sa6 M pgoedis0ggr t o
regul ate a nol ecul ar weight of the polynmer obtained. In the present

i nvent i on,sdgtly Obg ailefloly flilbd ppreipdbyrey | tabned tiomretaonedmpbaxa can
be used as a catal yst conponent or a catalyst. The pre-pol ynerized catal yst
conponant (B)5 onganceddarigenvedrpoueddiCdsand oillpfdnt, i threrechndesapplied
pre-polynerized catal yst conponent f or addition polynerization obtained by
pre -pol yrf&y AGRFHS oPEf2NPTACEHE FPEPEASANST Comdackng ydie fepdhEidedi on

pol yneri zati on, obt ?i ned by contacti ng t he above-nentjoned nodified particle
(A and t RETLLALE (Adn 7@‘%?9’55?“%% Oite Gt CPWB%“&G@’ angdpnhiepally

| ant hanoi series w.th.ea a_pr.e; i.ze al yst
conponent d‘?‘@r Srgg&ioglﬁnﬂb?@%@?n}p%g{q%ﬁ%gbt gﬁﬁeﬁ%%gg?éeip%ﬁléﬁéw‘égnfgh%m
olefin i I es f It § ' '

bt ai ned B Rantadt PRoCERe SoapErang: Sangactiny L8 sRRYERea R L Pe
transigi onqanet alhe ofPaHBE tebnt ke t@10Wsnpolied 1{BPr ankarhikarQidie seraeg and

t he organoal um num conpound (C) with one another. The pre-pol ynerized

cat al yst theaeafittansappilying the organoaluminum compound (C); a process

comprising contacting the organoaluminum compound (C) and the

transition metal compound (B) in the presence of the olefin,

and thereafter supplying the modified particle (A), and the

15 1like. Further, as a supply method of the olefin, any of a method

comprising supplying the olefin in order while keeping the

pre-determinedpressure of the polymerization zone, andamethod

comprising supplyingall the pre-determined amount of the olefin

in the first place can be applied. It is also permitted to add

20 achain transfer agent such as hydrogen to regulate a molecular
weight of the polymer obtained.

In the present invention, that obtained by the
pre-polymerization as mentioned above can be used as a catalyst
component or acatalyst. The pre-polymerizedcatalyst component

25 in accordance with the present invention includes a
pre-polymerizedcatalyst component foradditionpolymerization
obtained by pre-polymerizing an olefin in the presence of the
catalyst for addition polymerization obtained by contacting

the above-mentioned modified particle (A) and the transition




t he present invention includes a catalyst for addition 10 pol ynerization
obt ai ned by pre-polynerizing an olefin in the presence of the catalyst for
addi ti on polynerization obtained by contacting the above-nentioned nodified
particle (A) and the transition netapgconpound of the Goups 3 toll or

| ant hanoi de series with each other, and a catal yst for addition 15

pol yneri zat i

bt ai ned.b - pol i,Zi | efin i h ) f
Phe’ cat al yit Fb b vE a0 rF R PURE, i bt had™ (ARG IR AGTAFS RO th
above- ment 4 oppdoBRALL | 8P Wil SHd Amed ifea! RSN &ompbind of the
anoi d SET 1 an oal um ru

Goups 3 to or [ant e orga ﬁ%conpound (O

with one ag@§ieiondiWite£atatysh dmtaaﬂrr@b?sfs _ﬁ@igmai-g-z@ﬁbyawehé%ﬁn

catal yst conponent for addition polynerizaftion in accordancé wth the
present inenthenpiaséndesot eakakusaliyet Fudt t4dm £ poh YP®Iymatieatabhai ned
by contacting said pre-polynerized catalyst conponent for addition

pol ynebi zadthomived dhedbtacgingatheighoweongnthdnéd) modiiiedchaothele The
production process of an addition polyner of the present invention is a
process foftAbrotei Fyanaizdent metadolopmoound rofihtleey @Gnowpdi 8i ba 11 or

pol yneri zapl e nonomer is polynerized in the presence of the _above-descri bed
catal yst fHAPHRRFPIOR F9XP6Fy ABL 186G 6F TGP A eIB B EOTROBRd; bR) Wikihpl es

f th d_inthe pol i zat | |efins having 2 to 2
car bon at e AT nobe e SeFeréb 8l €afpfyaromi econyansearaths and
pol ar mMONOMRL Sprddion £F 1 ARER t'loRdS i1 dd¥s @@ﬁélgsg‘tﬁ%toggaﬁ%‘i%{%}h;he sane

[
time. It is permtted to use two or nore nonomer sane
Speci 10c @cughes: e 6Af 0Bta1AkAf biSpPECho§MBEAY 9 an BLERYHEDR: the

1- butene, 1-pentene, 4-nethyl-I|-pentene,

presence of the catalyst for addition polymerization obtained
by contacting the above-mentioned modified particle (A) and
thetransitionmetalcompoundoftheroupsS1x>110rlanthanoide
series with each other, and a catalyst for addition

15 polymerization obtained by pre-polymerizing an olefin in the
presence of the catalyst for addition polymerization ocbtained
by contacting the above-mentioned modified particle (A), the
transition metal compound cf the Groups 3 to 11 or lanthanoide
series and the organcaluminum compound (C) with one another.

20 The catalyst obtained using said pre-polymerized catalyst
component for addition polymerization in accordance with the
present invention includes a catalyst for addition
polymerization obtained by contacting said pre-polymerized
catalyst component for addition polymerization and the

25 organocaluminum compound (C) with each other.

The production process of an addition polymer of the

presentinventionisaprocess forproducinganadditionpolymer,

in which an addition polymerizable monomer is polymerized in

the presence of the above-described catalyst for addition




5-net hyl -1 - hexene, 1-hexene, 1-heptene, 1l-octene, 1-noneneand 10 1-decease;
di ol efins such as 1, 5-hexadi ene, 1, 4-hexadi ene, 1, 4-pentadiene,

1, 7-oct adi ene, 1, 8-nonadi ene, 1, 9-decadi ene, 4-nethyl-1, 4-hexadi ene,

5-net hyl - 1, 4- hexadi ene, 7-nethyl -1, 6zgct adi ene, 5-ethylidene-2-norbornene,
di cycl opent adi ene, 5-vinyl -2-norbornene, 5-nethyl-2 15 norbornene,

b di - Ayl -2- b w1, 5- I di :
5. 8- andomdt gV BRERES IR Sarth EREeT 1}§?ﬁa?§§ﬁgﬁ2,ﬁge'g1§3%§n@if the
1, 3- hexadi ) B ' , 5 | I ' :
chel e ol clPRaneh R 88 FRHE mothre Y FLPRGD RSN DPE eV g 2HRAY one

S5-et hyl - 2- £0F BOANERBMs20 GNP NOFHDL Hehte £ 2nRNC A ket IOTDURESE:

5- benzyl - 2- nor bor nene, ‘tetracycl ododecene, tricycl ddecene,

tricycl oundedesearpensatyChopaninsiaamdes . FeblotRpeeaexds 6€ailte monomer
8-net hyl tetracycl ododecene, 8-ethyltetracycl ododecene,

5- acet yl - Zrawribeoruead, aR5tBeasaimgl ddiyel- dr Her mE¥mitted to use two or

5- met hoxycar bonyl - 2- nor bor nene, 5-et hoxycar bonyl - 2- nor bor nene,

5- et hyl - 399%% WBRYeELESNPL- Lheorddrendhiane . 5- cyano- 2- nor bor nene,
8-nethoxycarbony|tetrag%clododecene, 8- et hyl - 8-t etracycl ododecene and 80

8- cyanot et r acycl PRRSbER £ X UBRESS | Yook a8 0 efd ng pugheas ethylene,

s pe et TR B RE eRE R b et S P LR E B sy one, .
m et hyl st y§ o1€ yri€l 4-di_ l.styye 5-.di et rene,
3, 4-di et %E{/ﬁg%a%}?%]ﬁel %Qégg%nelt %xs%ﬁ é%egﬁbg}ér?%t'h{/l Qgtz%tgﬁyllstn)%ee%% &hd

1, 1- dipheny®ideheneaioPekehk- BulcH Heyrene mdchPt&£6; byt YLek¥aananea! kenyl

aromatic
1l,4-pentadiene, 1,7-octadiene, 1,8-nonadiene, 1,9-decadiene,
4-methyl-1,4-hexadiene, 5-methyl-1l,4-hexadiene,
7-methyl~1l,6-octadiene, 5-ethylidene-2-norbornene,
dicyclopentadiene, 5—vinyl—2-norb6rnene, 5-methyl-2-

15 norbornene, norbornadiene, 5-methylene-2-norbornene,
1,5-cyclooctadiene, 5,8-endomethylenehexahydronaphthalene,
1,3-butadiene, isoprene, 1,3-hexadinene, 1,3-octadiene,
1l,3-cyclooctadieneandl, 3-cyclohexadiene; cyclicolefins such
as norbornene, 5-methyl-2-norbornene, 5-ethyl-2-norbornene,

20 5-butyl-2-norbornene, 5-phenyl-2-norbornene,
5-benzyl-2-norbornene, tetracyclododecene, tricyclodecene,
tricycloundecene, pentacyclopentadecene,
pentacyclohexadecene, 8-methyltetracyclododecene,
8-ethyltetracyclododecene, 5-acetyl-2-norbornens,

25 5-acetyloxy-2-norbornene, 5-methoxycarbonyl-2-norbornene,
5-ethoxycarbonyl-2-norbornene,
5-methyl-5-methoxycarbonyl-2-norbornene,

5-cyano-2-norbornene, 8-methoxycarbonyltetracyclododecene,

8-methyl-8-tetracyclododecene and




hydr ocar bons such as bi sal kenyl benzenes i ncludi ng 10 di vi nyl benzene and

al kenyl napht hal enes i ncl udi ng 1-vinyl napht hal ene; and pol ar nononers such
as a,Q -unsaturated carboxylic acids such as acrylic acid, nethacrylic
acid, fumaric acid, naleic anhydride,ghtaconic acid, itaconic anhydride and
bi cycl o(2, 2, 1)-5-heptene-2, 3--di carboxylic acid 15 and their salts of netals

such as sqdi | L t<hi Al ' ng i

a,(3-unsa§Jr e 6%?%%§$€}8hgggggg§§té&%gg ch as ne%%y gg?%%a ,r%?ﬁy|
acry|ate12Qﬁ%éﬂ§dpr65§1éﬁé?12L§9Q59Eﬂuﬁﬂﬂé”éﬁd%31§ﬁén9ﬂb¥b F2eyleat €,

2- et hyl hexyl" acrylate,” net hyl nethacCryl ate, ethyl nethacryIaPe, 20 n-propyl

met hacryl aikyliRopfeiyd seEhaaky bahe thylditiyendptihaté yhel 6 tgfdniesobut yl
nmet hacryl ate, unsaturated dicarboxylic acids such as malefic acid and

i taconi ¢ acmdthytlntiyrese or p-sthiplasyriend, aceitdiyl svynghepr opi onate, vinyl
caproate, vinyl caprate, vinyl laurate, vinyl stearate and vinyl 25

trifl dor ogcetiind s tynenmsa? ud adénethyiotyirenecidl, Jt §nheyhyletvaesesuch as

glycidyl acrylate, glycidyl nethacrylate and nonoglycidyl itaconate. The
present iﬁvémﬁkﬂﬁﬁﬁﬁﬁ%%Y5$%Piea-Podlm&ﬁH&%%Pﬁﬁﬁ%Qﬁion or copol yneri zation

o Leoe IORRSLS. Sle SIRIBl 220l SOROLUISL: SISl A monoers are
ot one” B8O S AR ) BUSSIIANR AR P DR U
the preseqlaridReadi Show! &s et sBexkhybed ALt clhei£gt al yst for
addition polynerization of the present “invention is particularly suitable
for gataiyihyl®enzene and alkenylnaphthalenes including
l-vinylnaphthalene; and polar monomers such as &, f3
-unsaturated carboxylic acids suchas acrylicacid, methacrylic
acid, fumaric acid, maleic anhydride, itaconic acid, itaconic
anhydride and bicyclo(2,2,1)-5-heptene-2,3-dicarboxylic acid
15 and their salts of metals such as sodium, potassium, lithium,
zinc, magnesium and calcium, ¢, 8 -unsaturated carboxylic acid
esters such as methyl acrylate, ethyl acrylate., n-propyl
acrylate, iscopropyl acrylate, tert-butyl acrylate,
2-ethylhexyl acrylate, methylmethacrylate, ethylmethacrylate,
20 n-propyl methacrylate, isopropyl methacrylate, n-butyl
methacrylate and isobutyl methacrylate, unsaturated
dicarboxylic acids such as maleic acid and itaconic acid, vinyl
esters such as vinyl acetate, vinyl propionate, vinyl caproate,
vinyl caprate, vinyl laurate, vinyl stearate and vinyl
25 trifluoroacetate, and unsaturated carboxylic acid glycidyl
esters such as glycidyl acrylate, glycidyl methacrylate and
monoglycidyl itaconate.
The present invention can be applied to

homopolymerization or copolymerization of these monomers.




pol ynerizing an olefin, and it is preferably used f or a process 10 for
produci ng an olefin polymer. Particularly preferable exanple of the olefin
polymer is an ethylene - a - olefin copolyner obtained by polynerizing a

m xture of ethylene and the a-ol efin.gqAnong them preferable is an ethylene
- Ce - olefin copolymer having a polyethylene crystal structure. Herein,

preferabl el g an 2 18 -glsilaaving 4 40 & 5abon-alams such as 1-butene,

1- hexene -0Ct ene. € prese i'nventron 1s’illustrated in

mor e detaidy 'iéhégﬁpgsgggs%e,_ o NPT 5. e COMPEEAYL KB eDiaM@he but the

present invention l'imted thereto. Measurenment val ues of respective

itens in Bxaipl &se WeL 8cobhal, ned iy drite-F oly Dy @Yohsrbhedand( 1) Content of a
-olef in unit in copolyner 25 The content of a repeating unit derived from

the a -ol gfrdpylemet hebpekyerr ethiydiered pecspylbd we Al AbdtEnem | R absor ption
spectrum and was expressed in terns of a short chain branch nunber (SCB)
per 1090 cetrtiolend opecpyiheaddilt-hexenchantkathe chibhe. bnd thkcpirsisedt were
carried out using characteristic 82 absorption derived fromthe a -olef in
accror di ngd-x¥ent ien hedocuddsepith®e ildmditedudremdt@cul are Chenie

177, 449(1976) McRae, MA., Mud . WF.". The IR t d
usi ng ag I R) spé@ﬁe(’?ﬁﬁ:&]&%ﬁ gPr?%gF'gl??OB?Iﬁéﬁﬁf’ﬁS@t $¥ rg?yg\ﬁgp%nﬁgggﬁg

S i . Lig. insi G Vi ; : d i
Shtral in Mantion o4 BapEtbendt i B cdRFOR oY 4 MacangE egzRo el ) @
g/gg)sur enme o 1QYmedz IWR 4ot BE iFEasHASERS BfeidFabVR uddWii?AfdcdsdHz,

10 for producing an olefin polymer. Particularly preferable
example of the oclefinpolymer is anethylene- & -olefin copolymer
obtained by polymerizingamixture of ethylene and the & -olefin.
Among them, preferableis anethylene- ¢ -olefincopolymerhaving
a polyethylene crystal structure. Herein, preferable is an &

15 -olefin having 3 to 8 carbon atoms such as l-butene, l-hexene

and l-octene.

EXAMPLE
The present invention is illustrated in more detail with
20 reference to Examples and Comparative Examples, but the present
invention is not limited thereto. Measurement values of
respective items in Examples were obtained by the following
methods.
{1) Content of ¢ -olefin unit in copolymer
25 The content of a repeating unit derived from the & -olefin
in the polymer obtained was determined from IR absorption
spectrum, and was expressed in terms of a short chain branch
number (SCB) per 1000 carbon atoms. In addition, the measurement

and calculation were carried out using characteristic



10 (manufactured by JCEL) was used. The neasurenent was carried out at room
tenperature using a deuterated solvent described in Exanples. (4) Mol ecul ar
wei ght and nol ecul ar wei ght distribution It was nmeasured under the
conditions described bel ow 15 accor di to gel perneation chromatography
(GPC). Acalibration curve was prepared using a standard pol ystyrene. The

mol ecul ar é@%t%ﬁt&éﬂ'&é@”ﬁ’?ﬁwﬁt@r @S'%%i‘?yagc£g£hgn§o%2%|)’5‘?{{7&@99ht

wei ght average nol ecul ar wel gh 0 a nunber average

(M) . 20 Memsigeimsd i RBQH 8ackaid 1ledif) zkuresh b higRQr ers
Co. Col um: TSK- GEL é;lvHHT(?fag X 600) :2aﬁ?ﬁénﬁgb'wggéh¥§yér}tg%3%%¥%%me:

140CC Sol véntA. ,oMaiems chivoFobenzene 2& b’ﬁé&ﬂt&ﬂiﬁl@ﬁascmf@&i@ginéngﬁ5m

(5 Melt flowrate (MFR) It was neasured under a |oad of 21.18N at a

t enper at ur dRofsperdpuphetondtay (§TIHI® KADIQ- Medfufapttured/ b9 Tapdhes) (6)

Melt flowrate rati o(MFRR) 83 Melt flow rates under a |load of 21.18N at a

tenperd?ur§P@Ft?RﬁRRP%ﬁl @ndektd-Noead of 211.82N at a tenperature of 190'C
K7210-1995 were neasured _as MFR and MFR2, respectively,

di t I
gﬁgoé 'vQ?ue?Eﬁ/F%m&ﬁf%mwmt fds ditvWgsd mergiredfrAn vind etetd ied as
It fl t .atl o M= 7). .S |, ratio, (SR) A strand was_  extruded
Eﬁder Ig:hgggﬁf}%&ﬁ%%aiggﬁ%éﬁ%@éﬁﬂﬁééghﬁgﬂgﬁ}écﬂ Fﬁ&ra(ﬁﬂ%tWIQiié)u
neasurenent(gpﬁgﬁggggﬁgﬁgﬂgfeﬁCLﬂMRJIS K7210- 1995. The diameter (d(nmm) of

t he strand neasure
In the measurement of ’C-NMR, JNM-EX270(67.5 MHz, 13C)

10 (manufactured by JOEL) was used. The measurement was carried
out at room temperature using a deuterated solvent described
in Examples,

(4) Molecular weight and molecular weight distribution
It was measured under the conditions described below

15 according to gel permeation chromatography (GPC}. Acalibration
curve was prepared using a standard polystyrene. The molecular
weight distribution was represented by a ratio (Mw/Mn) of a
weight average molecular weight (Mw) to a number average
molecular weight (Mn).

20 Measurementnwchine:150Ctype,manufacturedbyhﬁiipore
Waters Co.

Column: TSK-GEL GMH-HT(7.5 X 600) :2 columns
Measurement temperature: 140T
Solvent: ortho-dichlorobenzene

25 . Measurement concentration: 5mg/5ml

(5)Melt flow rate (MFR)

It was measured under a load of 21.18N at a temperature of
190C according to JIS K7210-1995.(Unit: g/10 minutes)

(6) Melt flow rate ratio(MFRR)




10 was divided by a dianeter (dD (mm)=2.095) of an orifice of the

apparatus, and the value (d/d0) was defined as swelling ratio(SR)
(8)Melting point (np) It was neasured using a differential scanning colorie
meter 15 (manufactured by Seiko Instrggrent Inc., SSC-5200) under the

foll owi ng conditions: Conditioning: The tenperature was raised from40 to

| 50cC at ar 5.m nutes, |owered fron1150

to 40 20 at Zﬁgégffé%gg%?%ﬁ “BEB ﬁg#ﬁap?f % %W\E‘Fo? E%“Wﬁ%?‘ége of

h I
TS Tron g en 'CAHE Tl S TR TS
| nt er medi aty@ ddte 3P0 41 %f§uk75§§'$§‘39f5' %%&emﬂe%&ef\é&h a8l AP alethred (22 4

nmol ) of trlphenylblsnut and 100 m of toluene were 1ntro and §t|rred

at room t empepRidiifre kP, i Hi ¥4 LEE szpﬁm och ynIQIHFRD Phs 1 Fided68. 5
mol ) of pentafluoropﬁgnol 84 diss wth ?00 m of tol uenes ﬁ#ter

conpl etd onbgf MARgpay), def el asume Ina s 1ok etk afat DO(MFRRPerature for
15.5 hours. Thereafter, the reaction was carried out for 4 hours under ref

| ux of tollddfwelfldgnd gratoles(SR)roomtenperature, for 7 hours under 5 of
tol uene, and then for 17 hours at roomtenperature in this order. A yellow

needl e- | i ke b FhrAndaas exdrardas ppden deag: PEn2l. 4N &t iad empematutthiced
pressure at e eratura to btain 12.6 of a internediate.. (2)
Synt hesi s 8F ggﬁg% aow measuremé%t apparatus specified 'in
JIS K7210~1995. The diameter (d(mm)) of the strand measured
10 was divided by a diameter (d, (mm)=2.095) of an orifice of the
apparatus, and the value (d/4d0) was defined as swelling
ratic(SR}.
(8}Melting point (mp)
It was measured usingadifferential scanning coloriemeter
15 (manufactured by Seiko Instrument Inc., SSC-5200) under the
following conditions:
Conditioning:
The temperature was raised from 40 to 150T at a rate of
10C/min., kept at 150C for 5 minutes, lowered from 150 to 40
20 at a rate of 5C/min. and then kept at at 40T for 10 minutes.
Measurement of mp: |
After the conditioning, the temperature was immediately
raised from 40 to 160 C at a rate of 5C/min.
Example 1
25 (1) Synthesis of intermediate
In a2 300 ml four necked flask purged with argon, 9.88
g (22.4 mmol) of triphenylbismuth and 100 ml of toluene were
introduced and stirred at room temperature. To the mixture was

dropped a solution of 12.6 g (68.5 mmol) of pentafluorophenol




10 In a 50 mM four necked flask purged with argon, 1.54 g of the
I nternmedi ate obtained in the Exanple 1(1) and 40 m of toluene were charged
and stirred at roomtenperature. To this, 0.73 g of silica (Sylopol 948,

manuf act ured by Davison Co., Ltd.; pedian particle diameter = 55 9m pore
vol une =1.66 15 n1/g, specific surface area = 309 nR/g) which had been

heat -t r eat an| en _stre m_xture was
heated to ‘gg gél rre égjg%ours' ggge\éﬁéo’ﬁg gliﬂé A drPlpc?lt%g

filtrationgpl k&ﬁl%@%@(}%@%éﬁ@i??@ f Qyr Jé'ot'.) g}ﬁ%&%t%qg;r %Qn:ml 5O helyene,

t hen once W|th 2 xane 0 an reduce pressure at

room t enperpéHeartBer eie reBdiidinNga s ceemeraeéﬁt EQk: 4 Eberenipdyr 2a#1sd S
revealed Bi = 0.48 mml/g, and F = 4.0 mml/g. (3) Polynerization A 3

1-i nner vobfinm udine| Fr egULPELE At oo Sempeeaturdd ¥birch Hwatkdeadeds i ed
under reduced pressure and thereafter purged wth argon, was nade vacuum
0.49 Vol %wHftddengenandOthen dfor Ut dwoeirss ad Folbwehempeda3®ing dh thiist ene
as a conmononer were fed therein, and then a tenperature of the autoclave
was rai sedor‘ﬂ%r7@ & lipw pegider 11éi619¥1§ﬁ§a\hér@ﬁ‘ gepaRetedPy 61ibbegpfign,
parti al ressure of 1.6 MPa, and the fgstem was stabilized. To the

resul tant %@%Wd@%ﬁ%queaaﬁe B ITRRA HeMP AR itPe P ta8Rs5 gnpl

of ethyle nyI di chloride, and then 17.2 ng of the
conponent ) oé }‘ "ﬁ%ellaalqo\/e (2) were added thereto to initiate

pol yneri zatdipn.g %XQ%SE@ bgﬂlgn 2t Qar(rmed out for 60 mnutes. As a

pol ymeri zati on res yl'ene/ 1 -butene copol yner was
obt ai ned. As polw&ithmprfd@u{é@{e@%wﬁ@@ig@a wi€hi ¥rg¥nvas , 8Q0g

g/g-carrier/h, SCB was 15.15, MFR was 0.93
of the intermediate cobtained in the Example 1(1) and 40 ml of
toluene were charged and stirred at room temperature. To this,
0.73 g of silica (Sylopol %48, manufactured by Davison Co.,
Ltd.; A median particle diameter = 55 im; pore volume =1.66
15 ml/g; specific surface area = 309 m‘/g) which had been
heat-treated at 300TC under a nitrogen stream, was added, the
mixture was heated to 80 T and stirred for 2 hours. After
collecting a solid by filtration, the s0lid was washed four
times with each 20 ml of toluene, then once with 20 ml of hexane,
20 andthendriedunderreducedpressure at roomtemperature thereby
obtaining a component (A). Elementary analysis revealed Bi =

0.48 mmol/g, and F = 4.0 mmol/g.

{3} Polymerization

A 3 l-inner volume autoclave eguipped with a stirrer,
25 whichhadbeendriedunder reducedpressure and thereafterpurged
with argon, was made vacuum, 0.49 Vol % of hydrogen, 700 g of

butane as a solvent and 50 g of 1l-butene as a comcnomer were

fed therein, and then a temperature of the autoclave was raised

to 70°C. Thereafter, ethylene was fed therein to obtain a partial




10 g/ 10 mn., MFRR was 91.40, and SR was 1.25. Exanple 2 (1) Polynerization
Ina 0.4 1- inner volune autoclave equipped with a stirrer, 15 which had
been dried under reduced pressure and thereafter purged wth argon, 10 m
of 1 -hexene as a conononer and 19 O gk of hexane as a solvent were
charged, the reactor was heated to 70t. After heating, ethylene was fed

h [ ' [ j_al . MPa.. . Af.t. h
Lher et LG KGRI B8 3 B! ool Sl lof 8 VS LG d her st e vos
successi Velgguilt A0l wak SLRMENED SwidndsavEy: 2kbeaRL I uiiiGhlpr | de, and

then 30.4 ng of the conponent (A) obtained -in Exanple 1 (2) were added
thereto tasuidtdseieepl yoRn 260b0nof Behylehiesald (hdwsy CRE1+€6nouh for 30
m nutes. As a 25 polynerization result, 22.4g of an ethylene/ 1-hexene

copol yner divesl abide neand Pohgmelr T zatmgofathevecoppwaentsQa )gbhtadnedeish and
45 kg/ mol -Zr/h. Mwv = 58,000, MV V\h m 1.9, SCB = 36.0. Exanple 3 86 (1)
Synt he8i s tdfe iattarerdd atwene ad oD herdtourt cndokietli 4 t e gho Jamepetizat tonar gon,
101 g (230 mol ) of triphenylbisnmuth and 500 Ml of toluene were introduced
and stirr &PlaMebbrtttaBeFatUCRT TGS K hifQ%r &0 B4nuLedr opfe@ 345 nl of a

t ol | uti trati f t af | | ; | /m t of
pental | UGG o ELOR G HAbF ) BT pihia MIGROHERE DAFERP CHREFEIFBn o
d i ng, ' ' . : 15 f

Lol uene. Y QTGRS 187 ppAVHREL A dE e Y o IO F B ™ o 10

dri ed Und%rctri%ﬁedwdﬁWeg{ﬁé-éé’ﬂﬁléfﬁﬂ?rééﬂr@akolgpigi, MER lyad @98
I nternmedi ate. From an el enentary analysis, Bi and F

10 g/10 min., MFRR was 91.40, and SR was 1.25.

Example 2
{1) Polymerization
Ina0.4 l-inner volume autoclave equippedwithastirrer,
15 whichhadbeendriedunder reducedpressure and thereafter purged
with argon, 10 ml of 1-hexene as a comonomer and 190 ml of hexane
asasolventwerecharged,thereactorwasheatedtoTDTZ. After
heating, ethylene was fed therein while keeping a partial
pressure of 0.6 MPa. After the system was stabilized, to the
20 resultant was added 0.25 mmol of triisobutylaluminum,
successively, 1 tmol of ethylenebis(indenyl)zirconium
dichloride, and then 30.4 mg of the component (A) obtained in
Example 1 {2) were added thereto to initiate polymerization.
Polymerization was carried out for 30 minutes. As a
25 polymerizationresult, 22.4gof anethylene/l-hexene copolymer
was cbtained. Polymerization activity was 1500 g/g-carrier/h

and 45 kg/ mmol-Zr/h. Mw = 58,000, Mw/Mn = 1.9, SCB = 36.0.

Example 3




contents were 1.2 nmmol /g and 15 mmol /g, respectively, (2) Synthesis of
conponent (A) Ina 1000 mM four necked flask purged with argon, 17.79(23.4
15 mmol) of the internmediate obtained in the Exanple 3(1) and 300 ml of
tol uene were charged and stirred at rggntenperature. To this, 21.1 g of
silica (Sylopol 948, manufactured by Davi son Co., Ltd.; A nedian particle

di aneter =g 'dafﬂtl%’srfsvé’fu £ r;ln specific surface area = 306 n2/Q)
whi ch had begn 0 heat treat e ?é&? inder a nitrogen stream and 30 m of

t ol uene were added, at he oo Hl”ﬁ)l!@sné"@ﬁéédfiﬁsﬁophr@%% %Jtll %f%%cfﬁ)r fofours.

After collecting a solid by filtration, the solid was was ur’ tTnes
with each $00280 ofncldl wehesripleenpDbesmukhhah@050l af hexarauand fden

dri ed under reduced pressure 25 at roomtenperature to obtain 27.5g of a
conponent ( AREREMeRcaand sharysilsat eweml éempie rathirk8. Moothe, mawtufe waks 3
mol / g. (SéﬁPol ynmerization To a 0.4 1-inner volune autoclave equipped with a
stirreP, PEReRad e i Rf e 'Gﬂb‘é?nﬁeéeé@&lpmémratmtmeaf ter purged
87 with ar ne as conononer and 190 ml of hexane as a

sol vent Eﬁ%gb‘é’&"p&%‘@ﬁx %lé‘ﬂ%ocﬁ“é?}én\'-/\@§ pPreataflupsophenolafadd t he
h I ng, h t t t | f 0.6 MP

and af ?er%ﬂ 1505 BaRraRal e dha Ly " R cRub Yt i PEGTRRER M antaRm was
char ged tf@é@tﬂonS&'?Qecga?fff%d %1& %o?cnﬁll I%lflf{: Wﬂf%fmef#x ﬁ?ﬁg&&%b@éo?gjm

di chl ori de, futher nponen
wer e addechtsﬂeerleivﬂnbed:l.lemltl}ﬁé erwtsameczaéaééﬁareE’QhM%E@ a%'z%h"éﬂ? Gagri ed

out for 10 30 mnutes. As polynerization results
et hyl éfe/ 1dhixé nm dop aedmre dvps eatshaian ad. réo:ﬁ(ﬁelﬂ@étéﬁf&téﬂ:o obta:l.n 171
g of a intermediate. From an elementary analysis, Bi and F
contents were 1.2 mmol/g and 15 mmol/g, respectively.
(2) Synthesis of component (A)

Ina1000m1fourneckedflaskpurgedwithargon,17.79(23.4
15 mmol) of the intermediate obtained in the Example 3(1)} and 300
ml of toluene were charged and stirred at room temperature.
To this, 21.1 g of silica (Sylopol 948, manufactured by Davison
Co., Ltd.: A median particle diameter = 55 um: pore volume
=1.7 ml/g; specific surface area = 306 m?/g) which had been
20 heat-treated at 300T under a nitrogen stream, and 30 ml of
toluene were added, the mixture was heated to 80 T and stirred
for 2 hours. After collecting a solid by filtration, the solid
was washed four times with each 100 ml of toluene, then once
with 100 ml of hexane, and then dried under reduced Pressure
25 atroomtemperaturetoobtain27.Sgofacomponent(A).Elementary

analysis revealed Bi = 0.48 mmol/g, and F = 3.3 mmol/g.

(3) Polymerization

Toa 0.4 l1-inner volume autoclave equipped with a stirrer,

whichhadbeendriedunderreducedpressureandthereafterpurged




activity was 3500 g/g-carrier/h and 110 kg/mmol -2Zr/h. Mv 160,000, M~ M =
3.8, 72 = 1.65, and SCB was 18.81. Conparative Exanple 1 15 (1) Synthesis
was carried out according to Exanple 1 (2) except that 1.16 g of triphenyl
bismuth was used in stead of 1.54 g @ff the internediate obtained in Exanple
1(1), and the amount of silica was changed to 1. 10 g. As a result, 0. 7 9

f whi 20 [ i [ d. (2) Pol ' [ 0. 1-i
oo it VB AP B SRR S i
f i , -
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was heat ed ttoo73Q9.C-AfA’rfre% Yhe Ng%%ttii@%, elthy1ere Was £ed Eﬂﬁfléiiﬁ w@idt@cﬁ%pi ng

a partial pressure o a. After thé systemwas stabilized, to

resul tant wapaadded Grdssips of OLbi MPBUL Wind WHHBEN theleBassdmelys | 4t nol
of ethyl enebi s(indenyl) zirconium 88 dichloride, and then 22.9 ng of the

white s®li dtabtidiinedij . Chmuas At 6¥ et Exaspba t(lB)1lurermumddesl ¢harged to
initiate polynerization. Polynerization was carried out for 30 mnutes. As
a pol yner i zherredn.esgucces sivede anbuht Lofola qfol yner was 5 obt ai ned.

Exanpl e 4 (1g$ynthesis of dinethylsiI%Iene(715-tetranethyl
cycl opent agt&xyHenebis ndenity) 2 SrFRRAPM-PL MRS - THHHEH Ami RHREHSKE de 10

AT NG ey D N TR N S E O R
initiate polymerization. Polymerization was carried out for
10 30 minutes. As polymerization results, 16.1 g of an
ethylene/l-hexene copolymer was obtained. A polymerization
activity was 3500 g/g-carrier/h and 110 kg/mmol-Zr/h. Mw =
160,000, Mw/Mn = 3.8, 7 = 1.65, and SCB was 18.81.
Comparative Example 1
15 (1)
Synthesis was carried out according to Example 1(2) except
that 1.16 g of triphenyl bismuth was used in stead of 1.54
g of the intermediate obtained in Example 1{1), and the amount
of silica was changed to 1.10 g. As a result, 0.79 g of a white
20 solid was obtained.
(2) Polymerization
Ina?0.4 l-inner volume autoclave equipped with a stirrer,
whichhadbeendriedunder reducedpressure and thereafter purged
with argon, 10 ml of 1-hexene as a comonomer and 190 ml of hexane
25 asgs a solvent were charged, the reactor was heated to 70°C. After
heating, ethylene was fed therein while keeping a partial
pressure of 0.6 MPa. After the system was stabilized, to the
resultant was added 0.25 mmol of triisobutylaluminum,

successively, 1 umol of ethylenebis(indenyl)zirconium



solution (3.9ml, 4.1lmvol) of methyllithiumhaving a concentration of 1. 0 5
nol /L was added dropwi se at -78t thereto. The resulting m xture was heated
to 20t , the formation of lithium 15 methoxi de was confirnmed by gas
generation, and the resulting reactioggsolution was again cooled to -78t
Into the reaction solution, 20nl of an anhydrous di et hyl ether suspension

liquid of_O. 919

g tﬁf rangt@?\yl\‘l’hléjy% bé@nt a8 el)’H]’I%:;“(gzt t?&/ § enﬁé}:‘h%ﬁ ?JpT% %Btﬁéi;???t fani um
franster r e Padie PEZaP ERRNBLE N (L SRR 8 W EhEEE R I T heat e

e res t1’'ng reactron mxture was

Lo room t GREMALI £a8orCD Sl fndrf aEL bAN/SOLHLLAR &wof@@%ﬂaﬁ%gng the

reaction ‘solution uene was added and an i nsol ubl e product 25
was separ g £k ttyoi% LFabheRonT Reshilltt,r at & rithe GEENE ot edl po1yRetawis

di met hyl si |l yl ene(r15- tetranethylcyclopentadlenyl)

(3-tenb- buspytatne@t hyl - 2- - phenoxy) titani um di met hoxi de represented by the
structural fornula described bel ow of yellow crystals (0.86g,

959% (her eiBwdnele 4eferred to as " Conpound 89 A"). 1H NMR (270MHz, C6D6);
57.26 (m 2H), 4.13(s, 6H), 2.33 s, 3H), 1.97 6H), 1.89(s, 6H), 1.59(s,
9H), O. 55(s(1)e§|abntmﬁm gf(@}mpéhwémlzfalﬁr@r{ o ‘aeérémfimr r vol ume

aut ocl ave eq ed wi,th a irr n,d under reduced pre s
sure and tc%cf %FaBﬁF"BX& \ﬂﬂ'ﬁfefrtg\c%‘t I}’ad‘i'e'i x% §8°%Ydonpnoner and
198nil of cl ohexa Ivent were charged thereto, and the 10
tenperature ?n%éb $ ?hsxagé raised to 70CC. After raising

10 In a Schlenk tube, 0.131g (4.1mmol) of methyl alcohol was
dissolved in 10ml of anhydrous diethyl ether and a diethyl ether
solution (3.9ml, 4.lmmcl) of methyllithium having a
conéentrationof1.05mol/Lwasaddeddropwiseat-78t3thereto.
Theresultingmixturewasheatedto20%3,theformationoflithium

15 methoxide was confirmed by gas generation, and the resulting
reaction solution was again cooled to -78C . Into the reaction
solution., 20ml of an anhydrous diethyl ether suspension liguid
of 0.919g (2.0mmol) of dimethylsilylene(7
5—tetramethylcyclopentadienyl)(3—tert-—butyl—5—methyl~2—phe

20 noxy)titanium dichloride which was previously prepared in
another Schlenk tube was transferred, and then, the resulting
reaction mixture was gradually heated tc room temperature to
obtain a reaction solution. After concentrating the reaction
solution, 20ml of toluene was added and an insoluble product

25 was separated by filtration. The filtrate was concentrated to
obtain dimethylsilylene(n5-tetramethylcyclopentadienyl}
(3-tert-butyl-5-methyl-2-phenoxy)titanium dimethoxide
represented by the structural formula described below of yellow

crystals (0.86g, 95%)(hereinafter, referred to as "Compound




the tenperature, ethylene was fed while adjusting its pressure at 0.6 Ma.
After the systemwas stabilized, 0.25 nmmol of triisobutylal um num was
charged, successively 1m of a toluene solution in which a mxture of the
conpound A and 15 triisobutyl al um numggs dissolved (the concentration of
the conmpound Als 1 Unol/m, the concentration of triisobutylalumnumis
50 L.tnol /qgl., and the nolar ratio of Al to Ti was adjusted to 50) (nanely,
1,[t. nol f)fhe conmpound A and 509 nol of triisobutylalumnun) were
charged, and furthe 3 f the ngnt bt ai [ anpl g, 1(2)
was charged to iﬁnieltﬁhldgt ggﬁég)ﬁ?%r?%%ﬁ)i’onf?ggﬁyﬁgfié%?fo%’a‘g st}?ﬁé?bﬁ% for
30 m nut esygAs 3g)resulgs @f, tdig) Pol yaB[62a619PN. 115699 @H)AN 0. 55(5, 6H)

et hyl ene-| - hexene copol yner was obt ai ned. A polynerization 90 activity was
83 g/g-carrier/h, and 3.6 kg/ mol M&/h, Mypwas 440, 000, MvW Mh was 2. 1, (
7) 1 was 4. 55d1/g, and SCB was 19.34. Fxanple 5 5 (1) Synthesis of
internmediate In a 500 mM four neckeggT™ask purged with argon, 17.2 g (39.1
mol ) of triphenyl bi smuth and 17 tol uene were introduced and stirred
at roomtenperature. To the nM& ur ey pﬁpped 50 m of a toluene solution
in which 22.0g(119 mmol) 10 of pentafl| uokpphenol was dissolved. After

conpl etion of dropping, the red€t~qn arpi@deout for 8 hours under ref
|l ux of toluene, for 15 hours at, rogm tenpefature and 4 hours under ref |ux
of toluene. A yellow needle-Ii S se@M%t ed by filteration, and
dri ed under reduced pressure at nperature to obtain 28.2 g of an
internmediate. (2) Synthesis of ent (A) In a 100 mM four necked flask
purged with argon, 2.48g

tBu

5] (2) Polymerization
Toa 0.4 l-inner volume autoclave equippedwithastirrer,

whichhadbeen driedunder reducedpressure and thereafter purged
with argon, 2ml of l1l-hexene as a comonomer and 198ml of
cyclohexane as a solvent were charged thereto, and the

10 temperature of the reactor was raised to 70C. After raising
the temperature, ethylene was fed while adjusting its pressure
at 0.6 Mpa. After the system was stabilized, 0.25 mmol of
triisobutylaluminum was charged, successively 1lml of a toluene
solution in which a mixture of the compound A and

15 triisobutylaluminum was dissolved (the concentration of the
compound A is 1 # mol/ml, the concentration of
triisobutylaluminum is 50 4meol/ml, and the molar ratio of Al
to Ti was adjusted to 50)(namely, 1i4mol of the compound A and
50 Lmol of triisobutylaluminum) were charged, and further 43.0

20 mg of the component A obtained in Example 1(2) was charged to
initiate polymerization. Polymerization was carried out for
30 minutes. As a result of the polymerization, 1.79 g of an

ethylene-1-hexene copolymer was obtained. A polymerization




of the internediate obtained in the Exanple 5(1) and 40 ml of toluene were
charged and stirred at roomtenperature. To this, 20 3.11 g of silica

(Syl opol 948, manufactured by Davison Co., Ltd.; A nedian particle dianeter
= 55 /2m pore volune =1.66 nl/g; spggific surface area = 309 n2/g) which
had been heat -treated at 30 Oc under a nitrogen stream and 5 m of
toluene were, added, the.m xture was hgated 80 .C thLtred r 25
hours. Af t%cfftjc%lr&éc??ﬁgga gzﬁr&aﬁﬁﬁﬁ t r’aﬁno&n% T%ek%gﬁggiﬁgé/ﬁmgﬁeg%fsour
times wit C 0 ne, n C ] 0 h n d then
dried und&@'e%%@éd’%é%és%%%%iff ofoanetI r%%pgr'\gﬁhi:iéf 'oacri?l?t gifcr? §§§4ggé?aé
conponent (A). Elenentary analysis revealed Bi = 0.53 mmol/g, and F = 3.2
mol /g. 91 (3) Polynerization To a 0. 4 1-inner volume autocl ave equi pped

W th a stigsfifiplewsi ch had been dried under reduced pressure and thereafter
purged wth argon, 15 m of 1-hexene as a conononer and 185 m of 5

cycl ohgxand asSyntsbheégtnt ofena telaregtidateand t hen the autoclave was heated to
180t. After the heating, ethylene was fed therein to obtain a partial
pressure of 2.5 IPaa 0@ mitEeurhaeshkedelamds piangnd iwkeh 2rgohwopl70f
triisobutylal um numwas charged, successivel of _a toluene solution in

m
\(/jmi chI a 31%(&% Tommayl } HRE dgndRieY AP ARFULR; Féeéi’a?;‘u LA nbWgRe were
' 1 trat] foth d Ajs.0. |
Concent r atIthFFSTEE Ash SEAATh PR FEPE DHEeL AT RT T4 MR tHERaY 2P at o
of Al to Hrg e@%%ﬁf%f%@m@fg’@' o1 0 PSROL @{ié ez.@.oggpyﬂg fing§l 2512

nmol of trits tylal umnum  were charged, and further 1 ng of the
conpongnt o Gt HetubPobXamplie war 211 vl Jek tér | dbhpBE€ion of

pol yneri zation. Polynerization was carried out for 2 mnutes. As a result
of the polapypiasdj @he reaction was carried out for 8 hours under reflux
of toluene, for 15 hours at room temperature and 4 hours under
reflux of toluene. A yvellow needle-like crystal was separeted
by filteration, and dried under reduced pressure at room
15 temperatura to obtain 28.2 g of an intermediate.
(2) Synthesis of component (A)

In a 100 ml four necked flask purged with argon, 2.48g
of the intermediate obtained in the Example 5(1) and 40 ml of
toluene were charged and stirred at room temperature. To this,

20 3.11 g of silica (Sylopol 948, manufactured by Davison Co.,
Ltd.; A median particle diameter = 55 Um; pore volume =1.66
ml/g; specific surface area = 309 m?/g) which had been
heat-treatedat 300 underanitrogenstream, and 5ml of toluene
were added, the mixture was heated to 80 C and stirred for 2

25 hours. After collecting a solid by filtration, the solid was
washed four times with each 30 ml of toluene, then once with

30 ml of hexane, and then dried under reduced pressure at room

temperature to obtain 3.84g of a component(A). Elementary

analysis revealed Bi = 0.53 mmol/g, and F = 3.2 mmol/g.




1.41 g of an ethyl ene-I-hexene copol yner was obtained. A polynerization
activity was 340 g/g-carrier/h, and 85 20 kg/ mmol -Ti/h, Mv was 100000, Mw~ Vh
was 1.9, (77 ) was 1. 46dl/g, and np was 81.4 9C. As nentioned above in
detail, according to the present invgrtion, there are provided a nodified
particle which can 25 forma catal yst for addition polynerization exhibiting

a high poly tion.activity by using as a co-catalyst conponent for
activation(%gfa#ﬁ Eﬁﬁﬁ8héﬁp) a catal yst conponent for addition

pol'ymeri zati ong 80%03452 g‘imte'}ev@g{qfai gtggg%bg'g?uf%%%atﬁ fa Bg&:@% tion

pol ymeri zati on”prepared by usin onen prdcess

for produgiig-RRagdfhdd QﬁleEerMi@ﬁ ré&ﬁbﬁh‘iﬁ:téé’s&ﬁé Qﬁdtthfez(@éﬂé/fg
addition polynerization. 5 93 CLAIMS: 1. A nodified particle (A obtalned

by a processtie0apgbii, Y5 eANiICl1Gtdice (041 aWebBohaher( Bhandy M1 4¢£) a
conpound represented by the formula [1); 5 BiLlm[1l], (b) a conpound

repr esént ezipdiyohirahel dova g farmu e rie? chardddd n'Bidd EBen ahd é&uiopaatiec! e,
wherein mis a nuneral corresponding to a valence of Bi; L' 10 is a

hydr ogen &asrhestes bg@ﬁ@@on&faenmeob&m@mg;r etbydeng wag descihBoaioxy
group, when nore than one Lx exi st be the same or different from
one anot helf® oRIEFin énPEFéétalloHrﬁﬁﬁﬁﬁﬁawz-nﬁ ér"@ﬁﬁ) cndgfdegct o8- FWEREMawi ng

was stabilized, 0.3 mmol of triisobutylaluminum was charged,
successively 1lml of a toluene solution in which a mixture of

10 the compound A and triisobutylaluminum was dissolved(the
concentration of the compound A is 0.5 £ mol/ml, the
coencentration of triischutylaluminum is 25 tmel/ml, and the
molar ratio of Al to Ti was adjusted to 50)(namely, 0.54mol
of the compound A and 254 mol of triisobutylaluminum) were

15 charged, and further 126 mg of the component Aobtained in Example
5(2) was charged to initiate polymerization. Polymerization
was carried out for 2 minutes. As aresult of the polymerization,
1.41 g of an ethylene-l-hexene copolymer was obtained. A
polymerization activity was 340 g/g-carrier/h, and 85

20 kg/mmol-Ti/h, Mw was 100000, Mw/Mn was 1.9, [Nn] was 1.46dl/qg,

and mp was 81.4 C.

As mentioned above in detail, according to the present
invention, there are provided a modified particle which can

25 form a catalyst for addition polymerization exhibiting a high
polymerization activity by using as a co-catalyst component

for activation(catalyst component); a catalyst component for
addition polymerization composed of the modified particle: a

catalyst for addition polymerization prepared by using the



group-cont ai ni ng group, when nore than one R exists, they may 15 be the
sane or different fromone another; T represents a non-netal atom of G oup
15 or 16 of the periodic table; t is a nuneral corresponding to a val ence
of T, nis aninteger of 1 tot exclyding 2. 2. The nodified particle
according to Claim1l, wherein T 20 i s an oxygen atom 3 The nodified

ticl to G wh b
G oup. 4. FREAISIRY | RIRAPI L coa8c8r HTRGCS ARy BF AL f qrodteLgar e

mis 3. 25 gat n (o] d which is
conposed OP%H¥% cﬁ%%%él%ggyfcﬁg&n%cgrglggﬁkg'any ngcégg%EQB? to 4. 6. A
catal yst fo It e Pohymeri zation, which is obtained by a process
conpri si ng co tacting the nodified particle (A) 94 according to any of
Claims | to 4 and a transition netal conmpound (B) of Goups 3 to 11 or

| ant hanoi de series. 7. A catalyst for addition polynerization, which | s
obtainesdl by a process conprising contacting the nodified particle (A) 5
according to any of Clainms | to 4, a transition nmetal conpound (B) of G oups
3 to 11 or | anthanoide series and an organoal umi num conpound (C). 8. The
catalyst f or addition polynerization according to Caim6 or 7, wherein
the transition netal conpound (B) of the 10 Goups 3 to 11 or | anthanoi de
series Is a netall ocene conmpound. 9. A process f or producing an addition
polymer, which conprises polynerizing an addition polynerizabl e nononer
with the catalyst for addition polynerization of any of Clains 6



to 8. 15 10. The process according to Claim9, wherein the addition
pol yneri zabl e nononmer is an olefin. 11. The process according to Caim 10,
wherein the olefin is a mxture of ethylene with an a - ol efin.

93

CLATMS:
1. Amodified particle (A) obtained by a process comprising
contacting the following (a), (b)) and (c):
(a) a compound represented by the formula [1];
5 BilL, [11.
(b) a compound represented by the following formula [2];
R': .o THp [2], and
{c) particle,
wherein m is a numeral corresponding to a valence of Bi; L!
10 is a hydrogen atom, a halogen atom, a hydrocarbon group or a
hydrocarbon oxy group, when more than one L' exist, they may
be the same or different from one another; R' is an
electron-withdrawing group or an electron-withdrawing
group-containing group, when more than one R' exists, they may
15 ©be the same or different from one another; T represents a
non-metal atom of Group 15 or 16 of the periodic table; t is
a numeral corresponding to a valence of T; n is an integer of
l to t excluding 2.
2. The modified particle according to Claim 1, wherein T
20 1is an oxygen atom.
3. The modified particle according to Claim 1l or 2, wherein
R* is a halogenated hydrocarbon group. .
4. The modified particle according teo any of Claims 1 to
3, wherein m is 3.
25 5. A catalyst component for addition polymerization, which
is composed of the modified particle according to any of Claims
1 to 4.
6. Acatalyst foradditionpolymerization, whichisobtained

by a process comprising contacting the modified particle (A)




10

15

94

according to any of Claims 1 to 4 and a.transition metal compound
{(B) of Groups 3 to 11 or lanthanolde series.

7.Acatalyst foradditionpolymerization, whichisobtained
by a process comprising contacting the modified particle (A)
according to any of Claims 1 to 4, a transition metal compound
(B) of Groups 3 to 11 or lanthanoide series and an organoaluminum
compound (C).

8. The catalyst for addition polymerization according to
Claim 6 or 7, wherein the transition metal compound (B) of the
Groups 3 to 11 or lanthanoide series is a metallocene compound.

‘9. A process for producing an addition polymer, which
comprises polymerizing an addition polymerizable monomer with
the catalyst for addition polymerization of any of Claims 6

to 8.
10. The process according to Claim 9, wherein the addition
polymerizable monomer is an olefin.

11. The process according to Claim 10, wherein the olefin

is a mixture of ethylene with an @ -oclefin.




