22 January 2007 1 CONTACT PRODUCT, AND CATALYST COVPONENT AND CATALYST FOR
ADDI TI ON POLYMERI ZATI ON, AND PROCESS FOR PRODUCI NG ADDI TI O\IZZPWJ}%BO&
Field of the Invention The present invention relates to a contac roduct ;
a catalyst conponent for addition polymerization conprising the contact
product; a catalyst for addition polynerization using 10 the catal yst
conpone RONTACTHdBROPUG TR OoIANREr CATALYST CRMBONBNGCAND f CATALYSGCIi F@Ran

addi tion Bohyner. Background of the Invention Since olefin pouyners such as
pol ypr oPPEAd Obh FOLMMER 32T HYN e ndNB  BREGESS ERR PROPUCTAIG AMDIFERMt i es
and chﬁgigiﬁﬁgesistance, and excellent in balance between those

properti econom cal efficiency, they have been widely wused in
various fields such as a packaging field. These olef in polyners have
conventional ly been produced by polynerizing 20 an olef in using a
conventional type solid catalyst (nmulti-site catalyst), which conbines a
solid catal yst conponent obtained by using a netal conpound of the G oup

| V suchFaeld wodnithe Invehtbonde or titaniumtetrachloride, with a netal
conpound of the G oup 13 represented by an organoal um num conpound. 25

However, as aThd dnederdt OMivkigl da6diélaBeBOkBTAr BoRdwictd priodfcts] i£Ki ness
and nore excellent strength than those produced by the conventi onal

cat al yseatalystcabmpdnentgf er siddi toiaim ppdtymenr epat £on ipomponts tm g ¢ e
catal yst conmponent such as a netall ocene conplex or half netall ocene

conpl exCRRERCE BEOAHEA!: ya et kyFh Sneh RAAd L Lan PeAYIer iaadien using

al um noxane, andq 22 January 200 2
10 tge catalyst compoXént Eor addition polymerization; and a

process for prcducing an addition polymer.

Background of the Invention

Since olefin polymers such as polypropylene and
15 polyethylene are excellent in mechanical properties and
chemical resistance, and excellent in balance between thdse
properties and economical efficiency, they have been widely
used iﬁ various fields such as a packaging field. These olefin
pdlymers have conventionally been produced by poiymerizing
20 an olefin using a conventional type solid catalyst (multi-site
catalyst), which combines a solid catalyst component obtained
" by using a metal compound of the Group IV such as titanium
trichloride or titanium tetrachloride, wifh a metal éompound
of the Group 13 represented by an organoaluminum compound.
25 However,asacatalystprovidingadditionpolyﬁershaving
less stickiness and more excellent strength than those produced
by the conventional catalyst, a so-called single site catalyst
prepared by combiningacatalyst component suchas ametallocene
complex or half metallocene complex with a co-catalyst

30 component for activation such as an aluminoxane, and



tri (n -butyl) ammoni um tetrakis(pentafl uorophenyl)borate, was proposed

and with respect to the single site catalyst, inprovenents ' it in
an industrial scale have been studied (e.g. USP 4542199, U%éqég%%ﬁggn;nd

USP 5153157). 5 Further, recently, a Eonpound prepared by contacting

di et hyl zi nc, pentafl uorophenol and water has been devel oped as a

co- cat altFdi{ nediiftarelammen i ynt i ex alshs (nantafdyosiophenyl haratehywas
contacting sai co}ﬁat Iést conponent with the, metall ocene conpl ex has
been pr 8FGPEFEE AP i%ﬁ& cFeiPeFt1d o dihe Bingte gSitspcated ity . However
accordi e j.nve r' udi_es.. whe olefin_is

addi t i o%-g‘ﬁ%?’fr%g“ﬁ‘{zﬂ;sd i h“%%‘g&ag&z‘?‘rr&ﬁ ote teled seRle BEVROIBARR | zati on
acti Vit ytuBilel (! ek Ya523163! AGY %601 R WRAYYSE BASIANL T on Under
t he above-situations, an object of the present invention is to provide a

costact produturtifsk ASrécédtdyysh comipRifpdparédl BYY ebonftdc tron
pol yneri zati on having 20 an excellent polynerization activity; a catal yst
conponendtie thynl zdodi ,t ipem tzof Jweroghéhodl andpwasemrghhbebeent detreliopghit ; a
catal yst for addition polynerization using the catalyst conponent for
addi t i oASp8l geecatalxat cempenpndcfor fasrtivatuemi ngndnaaddittilystpol yner
using the catalyst for addition 25 polynerization. Nanel t he present

i nvent i BReP8rg t SARTRAGHRY SBhHaFRcFARPLY i RUIRORS r Wdithg thee st ep
Cepr oocRESALRg oA CRMERChFE REPE PEAE RS S 291 ATgn 206 A EY
10 catalyst (e.g. USP 6586356).

However, according to the inventor'’'s studies, when an
olefin is addition-polymerized with the above-mentioned
catalyst, its polymerization activity is not completely
satisfactory. |

15

Summary of the Invention

Under the above-situations, an object of the present
invention is to provide a contact product used as a catalyst
component of a catalyst for addition polymerization having

20 an excellent polymerization activity; a catalyst component
for addition polymerization comprising the contact produét:
a catalyst for addition polymerization using the catalyst
component for addition polymerization; and a process for
producing an addition polymer using the catalyst for addition
25 pelymerization.

Namely, the present invention is a contact product
obtained by a process comprising the step of contacting the
following components (a) to (d):

(a) a compound represented by the following formula [1]

30



MLIr [1] (b) a conpound represented by the followng fornula [2] 5
R1IH-1T1H [ 2], (c) a conpound represented by the foll ow ng fQQWHhﬂm*éﬂ 7

R2t 2T2H2 [31, and 10 (d) a non-ionic surfactant having no active yé}ogen,
wherein ML is a netal atomof the Goup 12 of the Periodic Table of the
Elements; r is a valence of M,; L1 is a hydrogen atom a halogen atom a
hydr ocar bon group or a hydrocarbonoxy 13 group, and when two or nore L1's
exist, they nmay be the sane or different fromone another; each of Tl and
T2 is a non- netal gtom of the G oup 15 or 1@fin the Periodic Table

i ndependently of edtih other; s is a val ence ]Wl; t is a valence of T2;
Rl is an electron-withdrawi ng group or an 20 el ectron-w t hdraw ng
group-contai ning group, and when two or nore Rl's exist, they may be the
sane or differldnt fa srampeindmsorasentiat By ithe fgddiocindoformels, [2hd
when two or nore R2's exist, they may be the sane or different from one
another. 25 Also, the present invention is a catalyst conponent for
addi ti en pol yneri za',Qm*gonpri sing said contpx]t, product. Further, the
present invention is a catalyst for addition polynerization obtained by a
process conprising the step of contacting said catal yst conponent for

addi tion pol ymeni zat iQipcihditdh.a Loy, i fetaly SRl eed At f4 op t he
group consi sting 22 January 200 4 of metals of the Goups 3 to 12 and
Lant hani de Series of the Periodic Table, and optionally an organoal um num

conpound. Still fuezthes, the present inventhﬁn Eﬁu? process for producing
an addition pol ymer EGnprising the step of '
10

{(d) a non-ionic surfactant having no active hydrogen,
wherein M' igs a metal atom of the Group 12 of the Periodic
Table of the Elements; r is a valence of M'; L' is a hydrogen
atom, a halogen atom, a hydrocarbon group or a hydrocarbonoxy

15 group, and when two or more L''g exigst, they may be the same
or different from one another; each of T' and T? is a non-
metal atom of the Groub 15 or 16 in the Periodic Table
independently of each other; s is a valence of T*; t is a
valence of T?; R' is an electron-withdrawing group or an

20 electron-withdrawing group-containing group, and when two or
more R''s exist, they may be the same or different from one
another; and R® is a hydrocarbon group, and when two or more
R*’s exist, they may be the same or different from one
another.

25 Also, the present invention is a catalyst component for
addition polymerization comprising said contact product.

Further, the present invention is a catalyst for addition
polymerization obtained by a process comprising the step of
contacting said catalyst component for addition polymerization

30 with a compound of a metal selected from the group consisting



5 polynerizing an addition polymnerizable nononer in the presence of said
catal yst for addition polynerization. Detail ed Description Qﬁ J&{btgnjmnt I on
Exanples of M in the formula [1] are scandiumatom 10 an yttrium atom
a titaniumatom a zirconiumatom a hafnium atom a vanadiumatom a
chrom um ato a nol ybdenum atoné a nmanganese atom a rheniumatom an

i ron at i BeYLRHE UFRe £XvPa 3obRl 12 Ant Lanthaplidm Sesdesaof dhe  at om
| 1 adj | at.i t t ‘ i t ld 15
2tom a bptkodtfrraRifdarth BialyE, BB praeone S oRPORPG & tin
t | ead ' t | ' t d
an vt tor bi um af SELF U et e e dbrtk e 1 b8 o M “BPBERH Y 285

the G oyprddu@ingh8nCaal t 1% gﬂgfjﬁgn%_ea‘:?ﬁabhﬁﬁﬂg aﬁf}g]a% the Groups 8

to 12, the 20 G oup 14 or the urther pre nmet al at om of

t hes G oygo Iymet beifyatpaddiet onlwo GraeR1kablRanbhembar11y thie pFesahky a
nmetal atom of the G oup 12; and npst preferably a zinc atom In the
fornmul a 4f 1s3i1q catslygstalfencadditdion apdlfmerdeatdlom. 25 when ML is a
zinc atom r is 2. Exanples of the halogen atomof L' are a fluorine atom
a chlorine atom a bromne atom and an iodine atom The hydrocarbon group

of L1 i referab an_ al kyl group, arvyl roup or an aral kyl group. The
hydrocaﬁ%ﬁ?%gg#%ﬁﬁraﬁt§§n %(f @%?ﬁ?@?éﬁi"?gan al koxy group or an aryl oxy
group. 22 Jan e ve- ment i oned. al k roup are
a nmethyl gr o%@éggg h?/ Iglr ?&gfmae fﬁ%ﬁ"b‘yﬁ Gfr)guapl:e ah slqsaorb"_?joWI Xt?'gUp, a

N-putyl 1 Q4Rridun @&cRU! 4! t SEQHRumPat Bl - Q%ﬂ:GGﬁQH& affm,'a Yiufroup, a

n-pentyl group, a neopentyl group, a n-hex S group, a n-octyl group, a
n-decyl afroomp,a avanadtlenyhtgmQUR chromium atom, a molybdenum atom,
a manganese atom, a rhenium atom, an iron atom; a ruthenium
atom, a cobalt atom, a rhodium atom, a nickel atom, a palladium
atom, a platinum atom, a copper atom, a silver atom, a gold
15 atom, a zinc atom, a cadmium atom, a mercury atom, a germanium
atom, a tin atom, a lead atom, an antimony atom, a bismuth
atom, a samarium atom and an ytterbium atom. M' is preferably
a metal atom of the Groups 5 to 12, the Group 14 or the Group
15; more preferably a metal atom of the Groups 8 to 12, the
20 Group 14 or the Group 15; further preferably a metal atom of
the Group 12, the Group 14 or the Group 15; particularly
preferably a metal atom of the Group 12; and most preferably
a zinc atom.
In the formula [1l], r 1s a valence of M!, and for example,
25 wvhen M' is a zinc atom, r is 2.
Examples of the,halogen atom of L! are a fluorine atom,
a chlorine atom, & bromine atom and an iodine atom. The
hydrocarbon group of L! is preferably an'alkyl group, an aryl

group or an aralkyl group. The hydrocarbon oxy group of Ll

30 1s preferably an alkoxy group or an aryloxy group.



a n-pentadecyl group and a n-eicosyl group. These al kyl groups may be
substituted with a hal ogen atom such as a fluorine atom a ' @t om
a brom ne atom and an iodine atom anpl es of the al kyl gfoup substi'tuted
10 with the hal ogen atom are a fluororethyl group, a difluoronethyl group,

a trifluoronetQXL roup,_ a chloronmethyl group, a dichioromethyl group, a
trichl or omet hyi ijrglﬁfﬁ of bhekRYayRengioned alkybrarewpang agretiyla

tribro | _qro an_ i odonet hyl grqup, a diiodaonethyl group, a

trii odg%?’h - & oﬁg,p‘yi'sg5°f"1pu0|ao&'§§'lo%§ G5 OUP o 1B &éPé’é%/W AP a
trifluoroet ar. ate f ethyl group,.a ntat! uor oet hyl group,
a chl orge'?‘h;ﬂdt I’lOl%, fﬂi%h%%?oé#%&ﬁ' ér%)l}l T a%??%ﬁFﬁP%g hyEeU R ot a

t et rachligo®itiyl ggbapn. el Tens I hyl etbyl_ , a

di br onoet hyl Ig?togp, g t?iqlbr omﬁgﬁd&%’ué,ngégggtyét %gggﬁngeﬁﬁ%up, a
pemst abr gmoaphyla grodityla giup U Q’Dfdﬁb?l O§PYep, aapﬁtabage%u@go,_ﬁ; oup, a

perfl uoropentyl group,, a perfluorohexyl group, a perfluofooctyl group, a

per f | uoRoBopeatiadpaip, groupeahfiuar apedicadscly lgxpwplp, a perfl uoroei cosyl
group, a 25 perchloroRropyI group, a perchlorobutyl group, a
per chl or opent yFhgFBupliydr gmomitshdar by cinbstipeted| witbcayhalggam, a

perchlOégdodec%hﬁ%$ou%léﬁgiﬁghlq;opentadecyl group, a_perchl oroeicosyl
group, & perB? dby > L olhe & CHIBHRA 3 PUp 2 RIpaR A%t vi
oroup, SrBSERBHRIGE) iR SERMIm AL SN A il LaBBEISRIRE oot
gnoup. wkthidhey haibﬂéﬁ ﬁ&fﬂhrgrﬂpﬁof‘@Mel@ﬁy&L@féﬁﬁ ubesh M § OrBlle tRLHOXY
~group such as a nethoxy group and an et hoxy group; an aryloXxy group such
as a phgnoup, gaotrifducroms thiky | gxyufl OdP chlotbie ity P §Ldpl 04y group.
dichloromethyl group, a trichloromethyl Qroup, a bromomethyl
group, a dibromomethyl group, a tribromomethyl group, an
i’odomethyl group, a diiodomethyl group, a triiodomethyl group,

15 a fluoroethyl group, a difluorcethyl group, a trifluoroethyl
group, a tetrafluorcethyl group, a pentafluorcethyl group,

a chloroethyl group, a dichloroethyl group, a trichloroethyl
group, a tetrachloroethyl group, a pentachloroethyl group,
abromoethylgroup,adibromoethylgroup,atribromoethylgroup,

20 a tetrabromoethyl group, a pentabfomoethyl group, a
perfluoropropyl group, a perfluorcbutyl group, a
‘perfluoropantyl group, a perfluorohexyl group, a
perfluorooctyl group, a perfluorodbdedyl group, a
perfluoropentadecyl group, a perfluorceicosyl group, a

25 perchloropropyl group, a perchlorobutyl group} a
perchloropentylgroup,perchlorohexylgroup,51perchlorooctyl
group, a perchlorododecyl group, a perchloropentadecyl group,

a perchloroeicosyl group, a perbromopropyl group, a
perbromobutfl group, a perbromopentyl group, a perbromohexyl

30 group, a perbromooctyl group, a perbromododecyl group, a



The al kyl group as L1 is preferably an al kyl group having 1 to 20 carbon
atons, and nore preferably a nethyl group, an ethyl group, Zfﬁaﬂu%ﬂfﬁ(ﬁﬁyl
group, a n-butyl group, a tert-butyl _group or an isobutyl group. to
Exanpl es of the aryl group as LL are ] phenyl group, a 2-tolyl group, a
3-tolyl grqup, a 4-tolyl group, a 2,3-xylyl group, a 2,4-xylyl group, a
2, 5- xyl ﬂe@%{mp@@@egy&ygwmnd & Parhypppedcasyl g™ xyl yl group,
a 2,3,4-trimethyl phenyl .. arou a.2, 3 5-trinmethyl phenyl group, a
3.5, 6171 ot hy PHFEREE -1 ShBRR AL 42R5pH REFHGE LRgFL5h6eE with an
as, 4, 5-tyi lﬁ:nﬁ;‘u r 4, 52 ranet hyl phenyl group, a
2,3, 4, 6-6{1<§Hr%£fn§ y p)hgélngy}fJ ag%%ué‘%té‘%%%‘éfé ef%@r%%hé}%%&y&oﬁgwﬁfl a
pent aelaiy ian Yr ot uRchBsCh WhERERY| gf6aHP of ad LR Y, up, an
I sopr opﬁhenyl Xé’Igr Otﬁ, g 208n- bhlyutyl phgn?/l g?ou?o, %ﬁ's&ei(f:_ L#%F%ﬂe#??‘sgr oup, a
t ers - butsaiheny |la enpyloryi geloupy.l phenyl group, a n-pentyl phenyl group, a
neopent yl phenyl group, a n-hexyl phenyl group, a n-octyl phenyl group, a
n- decyl pheny| Teoapkyd greupdes Ji'pie pyle ferably annalRilagecyp (Heayhg gr oup,
a napht hyl 25 groug and an ant hracenyl group. These aryl groups may be

R

substit Jt £8@ dPt A2EPABI B§ERSat d BOTe RTefemaluy e matdyl guduwriaw at om
a bromn aégm and an . odine on an al koxgggroup such as a net hoxy group

and an % §TGPBu R &7 WRARLY Gt SRAPEEYE FHREBX\2 &egitirbutiol and an
ar al kyl gé%ugw%&m@@ugyfegégh%y group. 22 January 2007 7 The aryl
preferab yt1 g

group i y.an ar oup~having 6 to 20 carbon atons, and nore

oy o AR IOUE hotet, altunhe st S AU €, Ll
a (3- mehybolyanygtchopt,hwl 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,
a3,4-xylyl group, a 3,5-xylyl group, a 2,3, 4-trimethylphenyl
group, az2,3,5 -trimethylphenyl group, a2,3,6-trimethylphenyl
15 group, a2,4,6-trimethylphenyl group, a 3,4, 5-trimethylphenyl
group, a 2,3,4,5-tetramethylphenyl group, a
2,3,4,6-tetramethylphenyl group, a2,3,5,6-tetramethylphenyl
group, a pentamethylphenyl group, an ethylphenyl group, a
n-propylphenyl group, an isopropylphenyl group, a
20 n-butylphenyl group, a sec-butylphenyl group, a
tert-butylphenyl group, an isobutylphenyl group, a
n-pentylphenyl group, aneopentylphenyl group, an-hexylphenyl
group, a n-octylphenyl group, a n-decylphenyl group, a
n-dodecylphenyl group, a n-tetradecylphenyl group, a naphthyl
25 group and an anthracenyl group.

These aryl groups may be substituted with a halogen atom
such as a fluorine atom, a chlorine atom, a bromine a'tom and
an iodine atom; an alkoxy group such as a methoxy group and
an ethoxy group; an aryloxy group such és a phenoxy group;

30 and an aralkyloxy group such as a benzyloxy group.



group, a (4-nethyl phenyl)nethyl group, a (2,3-dinethylphenyl)nmethyl group,
a (2,4-dinmethyl phenyl)nethyl group, a (2,5-dinethylphenylbgﬁén%bﬁgﬁgup;
a. 10 (2, 6-di et hyl phenyl ) nmethyl group, a (3, 4-dinethyl phenyl)nethy

group, a (3,5-dinethyl phenyl) et hyl group, a (2,3,4-tinethyl phenyl) net hyl
group, a (2,3,5-tinethyl phenyl)nethyl group, a 15

(2, 3, 6-ti met hyish@FHd smaiR 15 PReferakly A anykignoumdmyimgthytio group,
a (2,4,.6-tinethylphenyl)nethyl group, a gé,3,4,5-tetraneth | phenyl ) et hyl
group,  A5( S2EBRREAEENEL e en PERRATAR 1 pieny L group or a 2-,
(2,3,5, 6-tetra _HEﬁI e thyl group, a (pentanethyl phenyl) net hyl
group, gn’(é?h??p e )é%& [ group, a (n-propyl phenyl)nethyl group, an

(i sopropyl phe =15 , > )1 Y. .

(sec-butyl phe%’lk%@g%ﬁélogr%,az?é@?tg%éu%%%ny Qneétr?% gg 3}3’&5 a
(nspent ¥l phemgithyaiphanl pH@thel gReepentay | (et nyebAxhyd!) fiedhyd

(n- hexyl phenyl ) met hyl group, a(n-octyl phenyl)nethyl group, a

(n- decygpbupy| anrdtdrpie tdrynlphenwl ( methydegrlauyenya ) net hyl group, a
napht hyl met hyl group and an ant hracenyl net hyl group. 30 These aral kyl
groups fRy3badinessylnhaenyWnethyhagsgep .22 January 2007 8 atom such as a
fluorin %g!orine aton{ a_brom ne atom and an iodine atom an

al koxy g?gaggéﬁgﬁ dohepyhiRetRYSugTO4Rd & et hoxy group: an aryl oxy group
275 B, BORSRRA iy PIn P PRoLBLY 1 Oy, Such 3o benayloxy aroup

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

15 (2,3,6-timethylphenyl)}methyl group, a
{3.4,5-timethylphenyl)methyl group, a
(2,4,6-timethylphenyl)methyl group, a
(2,3,4,5-tetramethylphenyl)methyl group, a
(2,3.4,6-tetramethylphenyl)methyl group, a

20 (2,3,5,6-tetramethylphenyl)methyl group, a
(pentamethylphenyl)}methyl group, an (ethylphenyl)methyl
group, a (n-propylphenyl)methyl group, an
(isopropylphenyl)methyl group, a (n-butylphenyl)methyl group,
a (sec-butylphenyl)methyl group, a (tert-butylphenyl)methyl

25 ~group, a {(n-pentylphenyl)methyl group, a
(neopentylphenyl)methyl group, a (n-hexylphenyl)methyl group,
a(n-octylphenyl)methylgrouﬁ,a(n-decylphenyl)methylgroup,
a (tetradecylphenYl)methylgroup,aanaphthylmethylgroupand
an anthracenylmethyl group.

30 These aralkyl groups may be substituted with a halogen



having 7 to 20 carbon atons, and nore preferably a benzyl group. Exanples
of the al koxy group as L1 are a nethoxy group, an ethoxy grgggmnanpmﬂﬁppoxy
‘group, an isopropoxy group, a n-butoxy group, a sec-butoxy group,” a
tert-butoxy group, an 10 isobutoxy group, a n-pentyloxy group, a

neopent yl ox rQup, atert-pentyl oxy grou a n-hexyl oxy group, a
n-hepty1%QWXd$UﬁbFs g ﬁlHEFQPGX?t&Wbuﬁ,cgiﬁréééyﬁéﬂwrgﬁobﬁ9ménﬁ-Gﬁ@@cyloxy

, - pent | d a n-ei | .. Th | K
o ouns ' MR | Rkmd EHPaERES 87 OES Bt L I, BeBenonY Lor oRE a om
hl ori ine. i odi | k h
25 et Sn0dtndxd QELOR, S RePlip i b Mt AT P Sn R athOHY DUl 0y
group; o & arFalkyhexy %O&-@,%Xy g%roup ﬁaa%v_aabsaﬂy%&ygr?(}lbqo C?r.The al koxy group

as L1 is preferably an al ing 2001 t0 bon at ons, and
nmore preferablBhe awdtiog)y group, as an’ alsh Py FHIUL Y 3dh | HENIOPDXYrHhPUP, a
tert-butoxy group, an isobutoxy group, a neopentyl group or a

t ert - ped@ping 7 grodp. c@peen fa twomxaapdgsoné priefarab by benzplagrddpare a
phenoxy group, a 2-tolyloxy group;, a 3-tolyloxy group, a 4-tolyloxy 25
group, a2, 3- EXAIRLES £ e ALkoKk ETAGMARly aFeud metimxy gigupxy
group, 2,6- xylyloxy group, a 3,4- xylyloxy group, a 3,5- xylyloxy
group, %nz,eg:,hz?-’%g'r i e rpﬂeﬁ(')?§'°8r°&¥p,9yré}/u12', S?Eg-i??BHE°PF?9‘IYpWé?%®- ot oup,
az, 3, 6-tri y gr ), 4. 6-1ringt hengx rQu a

3, 4, 5- ttrnl net Eyigp%eno%' Zag %gcgu%‘%?o O%goébg?guf;%% Bty g¥dlip," an

2, b 4, S4sobiditRin YrAEH O ity Poxg %réu?',t 8! haBpeREVRRGIO B PUP, @
2,3,5,6-tetramet hyl phenoxy group, a pentanet hyi phenoxy group, = an

et hyl phanogt penylaxy-gropyl phelosyy JoeyBraip Sais-HePpyl fheypoum) oup, a
n-butylphenoxg group, a sec-butyl phenoxy group, a tert-butyl phenoxy group,
an @ n-~octyloxy group, a n-decyloxy group, a n-dodecyloxy group,

a n-pentadecyloxy group and a n-eicosyl oxy group.
These alkoxy groups may be substituted with a halogen
15 atom such as a fluorine atom, a chlorine atom, a bromine atom
and an iodine atom; an alkoxy group such as a methoxy group
and an ethoxy group; an aryloxy group such as a phenoxy group;
or an aralkyloxy group such as a benzyloxy group.
ThealkoxygroupasLlispreferablyanalkoxygrouphaving
20 1l to 20 carbon atoms, and more preferably a methoxy group,
an ethoxy group, an isopropoxy group, a tert-butoxy group,

an isobutoxy group, aneopentyl group or a tert-pentyloxy group.
Specific examples of the aryloxy group as L' are a phenoxy

group, a Z—tolyloxy group, a 3-tolyloxy group, a 4-tolyloxy

25 group, a 2,3-xylyloxy group, a 2, 4-xylylphenoxy 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



| sobut yl phenoxy group, a n-pentyl phenoxy group, a neopentyl phenoxy group,
a n- hexyl phenoxy group, a n-octyl phenoxy group, a n-decylngq SRR, a
10 n-tetradecyl phenoxy group, a naphthoxy group and an ant hrat herfoxy
group. These aryl oxy groups may be suBstituted with a hal ogen atom such as
a fluorine atom a chlorine atom a bromne atom and an iodine atom an

al koxy grayp.such as a net Boxy sot@trahfe AL BReADRYXY O g¥Bupan aryhoxy
group such as a phenoxy group; or an aral kyl oxy group such as a benzyl oxy

group. e ar.y ket ShRePhiyIpRedlaiabl y an aryl ogedgypup having 6 tg 20
carbon atons, and nore preferably™a phenoxy grodp. “As L' in the above

f | ) : |
Lo oup, s 3% 8l 6 (UGLARE By BranBUS0s 68D, P pRbtBmdthl Sendld il Slp 2 21V

ticulgr| i | kyl Exanpl fth t ,
Dot cult | Ve BEFLBRaRLgy | S5l Ve O PIBeoBYIIRLERA | BEBprPone (@)

di gt hyl zi | i |- n-butyl zi i i sobut yl zi nc,
i S hensRmgey IRy 7 Moy 1 X ) f RRkPRRERARE i nEdeRs ar 3 2inc

h i_phenyl 7] di napht hyl zi bi tafi henyl ) zi nc;
a1 ky! 2 RESEURE ol D8PSURYer o o8GFE-RIRERGREPRY CEGURIC, %1 hyl 2l nc

chloridg_h ﬁr% | zinc chloride, n-butylzinc chloride, isobutylzinc
chl ori d&39KY % BREY chIFTWR:  ne? hy | HiRRNBY SRPEBOXS hy I9XOWP br ordt de,

propyl zinc_ _bromide, n-butylzinc brom de, isobutylzinc bromde, 5

n- hexyl EFHEGBFé’mpg'@' DORN hy 1 95HEP + odiRle, RtMGXYLRBENOFVde, ITPUIY| zighc

| odi de, n-butyl zinc iodide, isobutylzinc iodide and n-hexylzinc iodide;
and a zPARCRILPHENOKSh asIFPHE f| ud i de?-derKdpbenexyle, growvpbromale and

zi nc iodide.
10 n-tetradecylphenoxy group, a naphthoxy group and an

anthrathenroxy group.

These aryloxy groups may be substituted with a halogen
atom such as a fluorine atom, a chlorine atom, a bromine atom
and an iodine atom; an alkoxy group such as a methoxy group

15 and an ethoxy group; an aryloxy group such as a phenoxy group;

or an aralkyloxy group such as a benzyloxy group.

The aryloxy group is preferably an aryloxy group having
6 to 20 carbon atoms, and more preferably a phenoxy group.
As L! in the above formula [1], preferred is‘a hydorogen
20 atom, an alkyl group or an aryl group, more preferred is a
hydorogen atom or an alkyl group, and particularly preferable
is an alkyl group.
Examples of the component (a), wherein M' is a zinc atom,
are a dialkylzinc such as dimethylzinc, diethylzinc,
25 dipropylzinc, di-n-butylzinc, diisobutylzinc, di-n-hexyléinc,
diallylzinc and bis{cyclopentadienyl)zinc; a diarylzinc such
as diphenylzinc, dinaphthylzinc and

bis(pentafluorophenyl)zinc; an alkylzinc halide such as



The conponent (a) is preferably a dialkylzinc, further 10 preferably

di nmet hyl zi nc, diethyl zi nc, dipropylzinc, di-n-butylzinc, dbbg idaﬂu;

di - n- hexyl zi nc, diallylzinc or bis(c%ﬁlopentadienyl)zinc, and particularly
preferably dinethylzinc or diethylzinc. In the above formula [ 2] ,
exanpl es of the non-netal atom 15 of T _of the G oup_15 are a nitrogen

at om andtet Hre e ide e thvd 2bomphderdde.eropylaing chleoride. TL of
the G t d | fur. at T | bl

i tr oger b B Ea8"gRE AL ARG 1 2tne ! Faiog Ter: - T LER By gan

t 2 : 4l - | h

& oup 1901 (e AUy B4 TGP0k oy A b1 o RIS, Bk Gt S 5

In the foromide [ 24-basy2R1ned®rafidde i@é@ﬁt?%i\% G4, property, the
substituent constant Q of 25 the Hamrmet's rule 1s known, and a functi onal

group, inrheiylzihe bobaideyenie ttofl e Lbeidehe eldafIRii e rid@Lds,
positive, can be nentioned as an electron-w thdrawi ng group. Exanples of
t he el e@PIoR¥yhaingrbofihdegr oupudiyd zird ubrdhde at bepbatgllzimomcd adbde a

brom ne atom_an iodine atom a cyano 22 January 2007 11 group, a nitro ,
gr oup, é‘“@a?b%ﬂﬂ’lﬁl’-&l?pj;o‘&igmﬁmijlﬁ grstpalide such@enging fdueridenpl es of

a group faj,nin n electron-w.thdrawmn rou re a hal ogenat ed
hydrocarzg'g’?f. ?r}glucb&‘g%chz% ca{’ﬁ é’trg%nﬁf‘kglgaaéjaﬁ'and a hal ogenated aryl
group; 5 a cyagyl &g@r(bém qgn a yle gr,Qup, a
nitrated hydrocar g%rr{mgdrj‘gup suc i%{s?’%%r%ralxaaf@%i%%ﬁ%sn%’ gu%-tché)r
hyxdr Ocalbhﬂlf@ﬁatﬂ@{ bofive £y 0HPnelC I YL 2 kO XYERHPOPYL zdUP.  an
ar al kyl oxycar bonyl group and an aryl oxycarbonyl group; and ‘an acyl oxy
group. @i-n-butylzinc, diisobutylzinc, di-n-hexylzinc, diallylzinc

or bis(cyclopentadienyl)zinc, and particularly preferably

dimethylzinc or diethylzinc.

In the above formula [2], examples of the non-metal atom
15 of T' of the Group 15 are a nitrogen atom and a phosphorous
atom, and examples of the ﬁon—metal atom of T' of the Group
16 are an oxygen atom and a sulfur atom. T! is preferablf a
nitrogen atom or an oxygen atom, and particularly preferably
an oxygen atom.
20 In the above formula [2], when T' is a non-metal atom
of the Group 15, s is 3, and when T! is a non-metal atom of
the Group 16, s is 2.
In the fﬁrmula f2], as an index of the
electron-withdrawing property, the substituent constant ¢ of
25 ~ the Hammet's rule is known, and a functional group, in which
the substituent constant ¢ of the Hammet's rule is positive,
can be mentioned as an electron-withdrawing group.

Examplesof theelectron-withdrawing group areafluorine

atom, a chlorine atom, a bromine atom, an iodine atom, a cyano



10 Exanpl es of the hal ogenated al kyl group as Rl are a fluoronethyl group,
a chl oronet hyl group, a brononethyl group, an iodonethyl gEQFBnI 2007

di fl uoronet hyl group, a dichloronethyi group, a di brononet hyl "group, a

di i odonet hyl group, a trifluoronethyl broup, a trichloromethyl group, a 15
tribrononet hyl grqup, a triiodonmethyl group, a 2,2,2-trifluoroethyl group,
a 2,2, 2-&1?%!{14 & BAtRP 95PTRy, 2acapbonyl; grpuenpet ByLlEgrykpgraup. and

22, 5. 5% ESHE L PEPBBr B rAmBiisHh B8 S FE05P s8R B Bhopr opyl gr oup, a
2,2,3, 3., ' Y. ifl -] Stri hyl et h
group. ;ime%%’%%} L?Eﬁ?%‘%‘%?ﬁ%%ﬁf&f%é?é&Fé%eﬁ?:%gdﬁ’%%%%ﬁéfaﬂ%rn"g%u% i

v £, - L - loRf e E B Aa .
2,2,2-t rgi [ odg-gl - Pr F'iogiorret hyl eg‘?tyll gg?ggp, aaah ogenated aryl group;

1, I5 bi
1,1 E
1,1

, I5

s (@ ciyfanatreniniyytgc&rBod- §rbhpusnent byl agjtganatdd aryl group;
-bis(trichloronethyl)-2,2,2-trichloroethyl group, a

, 1- bi s@ niltrehed hydnocarhon tordup roetinds @@ et rateti aryl groups;
1,1-bis(triiodomethyl)-2,2,2-triiodoethyl group. 30 Exanples of the
hal ogen& B AEPGRTHPHAFY-RATRORY L SHOHP suchaR arpHogrycarboryd@rowpwhi ch a
hydrogeg atonggf an arog&}i rin% I n ahe qéfu IS substituted with a
hal ogen 2uehaAEY X OX¥EaF FrPURPBH AR ST APEETIERGRYE GFOUR; and
4-f 1 uor gph 2-chl orophenyl group, a 3 -chlorophenyl group, a
4-ch|or%%h%%épx%hgﬁgﬂgspé 2- bronophenyl group, a 3-bronophenyl group, a

j‘iib'(;ggophenw Ekﬁﬂ@le%z'diﬁ)meﬂi‘ﬂio éHHEeda%ﬂmom_ Q% ORP. arE a
- phenyl group, a 2, 6-difluorophenyl group,” a™ 3,5-difl uorophenyl
group, #18potscmetliyl gooaphesyhlgrome: tityl groud ,CAbxondissivhy Uigitiup A
3, 5-di chl orophenyl group, a
an lodomethyl group, a difluoromethyl group, a dichloromethyl
group, a dibromomethyl group, a diiodomethyl group, a
trifluoromethyl group, a trichloromethyl group, a
15 tribromomethyl group, a triiodomethyl group, a
2,2,2-trifluoroethyl group, a 2,2,2-trichloroethy1 group, a
2,2,2-tribromoethyl group, a 2,2,2-triiodoethyl group, a
2,2,3,3,3-pentafluoropropyl group, a
2,2,3,3,3-pentachloropropyl group, a
20 2,2,3,3,3-pentabromopropyl group, a
2,2,3,3,3-pentailodopropyl group, a
2,2,2-trifluoro-1l-trifluoromethylethyl group, a
2,2,2-trichloro-1-trichloromethylethyl group, a
2,2,2-tribromo-l-tribromomethyléthyl group, a
25 2,2,2-trijodo-1l-triiodomethylethyl group, a
1,1-bis(trifluoromethyl)-2,2,2-trifluorcethyl group, a
1,l-bié(trichloromethyl)-2,2,2ftrichloroethyl group, a
1,1-bis(tribromomethyl)-2,2,2-tribromoethyl group, and a
1,1-bis(triiodomethyl)-2,2,2-triiodoethyl group.

30 Examples of the halogenated aryl group as R! are aryl



10 2, 6-di bronophenyl group, a 3,5-di bronophenyl group, a 2,6-diiodophenyl
group, a 3,5-diiodophenyl group, a 2,4,6-trifluorophenyl g
2,4,6-trichl orophenyl group, a 2,4,61 i br onophenyl group,QEBB“H&&ZOO7
2,4,6-triiodophenyl group, a pentafl ddrophenyl group, a pentafhl orophenyl
group, a_l1l5 pent.abr onopheny] groug, and aﬁgﬁntaiodophenyl roup. Further,
exanpl es S5PYPRe 1h H R RYIFRIPN AFOM QF AR ATelatle Fipd dmodde
substitu i t Kyl Qu such as a
SCtri 1 ISOgEL bR, ByBRRRERL L Uk nd8dhn RUER.B5 B 2rERvPToRBERYY 4.
(trif lugerget hy e u 2, G- hy ¢ ' t hyl Y phenyl group,
a 3,5 b!gs(e'gr5 | flﬁuor omydhﬁl?ﬁlgﬂgggl 85??85, glaﬁ‘dSﬁfﬂ'ﬁ{duf.(l"l%)él%IE B)éoﬂb, ¥
2, 4, 6- t r 2sEhllbilopmeeiEt behﬁh%rmcana%ph@wmaﬁéuﬁt awecﬁxa%bgl%rﬁm'

a

group as Rl are a 2-cyanophenyl group, a3-cyanophenyl group an

4- cpanopgeoup, 25 2gbmgmorhempl egrotpt, ha B-braimsplpenyl 0geBApgsaRl are a
2-ni trophenyl group, a 3-nitrophenyl group and a 4-nitrophenyl group.
Exanpl es4oPremepiienydydeeepnyl 2 gkodppheniRl g, a36 lnstdphempal gaowp .gr oup,
an ethox¥cargonyl %roup, a 22 January 2007 13 n-propoxycarbonyl group, an
i sopr opo?yRartBIRPhegYIuFLARP a 2t 2 fIddfdRenephanib@iPuBs o8p. An exanpl e

O o 253k SN MRg” 508 8 S SRR LB
S LG RERSEBRRUEL e 8.8, 5 BB LIE, AR ET D00
i s 1pref ez bl §iBrombphenaile ol OCAr 505 - A4 8¥RmoPlehiyl group, a :
| 2,6-diiodophenyl group, a 3,5-diiodophenyl group, a
2,4,6-trifluorophenyl grbup, a 2,4,6-trichlorophenyl group,
a 2,4,6-tribromophenyl group, a 2,4,6-triiodophenyl group,
a pentafluorophenyl group, a pentachlorophenyl group, a
15 pentabromophenyl group, and a pentaiodophenyl group.

Further, examples of the (halogenated alkyl)aryl group
as R! are aryl groups substituted with a halogenated alkyl group
such as a 2-(trifluoromethyl)phenyl group, a
3-(trifluoromethyl)phenylgroup,a4—(trifluoromethyl)phenyl

20 group, a 2,6-bis(trifluoromethyl)phenyl grdup, a
3,5-bis{trifluoromethyl)phenyl group, and a
2,4,6-tris(trifluoromethyl)phenyl group.

Examples of the cyanated aryl group as R! are a
2-cyanophenyl group, a 3-cyanophenyl group and a 4-cyanophenyl

25 group.

Examples of the nitrated aryl group as R! are a
2-nitrophenyl group, a 3-nitrophenyl group and a 4-nitrophen;r1
group.

Examples of the alkoxycarbonyl group as R' are a

30 methoxycarbonyl group, an ethoxycarbonyl group, a



10 preferably a hal ogenated al kyl group or a hal ogenated aryl group;
further preferably a fluoroal kyl group, a fluoroaryl grOUp22§P§EhPﬁﬁﬁlky
y

group or a chloroaryl group; furthernore preferably a fluof® group or
a fluoroaryl group; particularly preflérably a f |uoromethyl group, a

di fl uoronethyl 15 group, a trifluoronethyl group, a 2,2,2-trifluoroethyl
group, Rapropoxyrarhanyhfgunouppr epyispraqnoxycarbonyl group and a
2,2,2-triflyoro-|-trifluoronethylethyl group, a
1,1-bisFFFﬁﬁqﬂﬁqmﬁﬁnﬁﬁﬁqéFb?QYirBFHHB%KHhyI group, a 4-fluoropheny

, 2,6-difl | 2Q 3,5-difl h |
0 B v 11 uor BrERaRBYRots, the Sraliiakaiat vaneh SRGRbASOR s
t af | : t f bl trifl t hyl
D 5 BRRER ISRt AoulOEL DU roup. & | LoromeivE group. @
1, 3-bis(trifl gpoiamppldy|dr 2eKe 2abiibkyeaeidiyi WreRp as2R! age a .

3,4,5-trifluorophenyl group, or a pentafluorophenyl  group.

conpounghéhpxyeptrearijiledrbyptdad ajmiet 4 DL Gbraphkdlbxyic by DGropAnp! es
t hereof are di (fluoronethyl)am ne, di(chloronethyl)am ne,

di (br ononet hy Exampies oif | thionechybxyrambonyls (girdupoasnBt hgrpaai ne, 30
bi s(di chl oronet hyl ) am ne, bi s(di brononet hyl )am ne, 22 January 2007 14

bi s( di i BESRECAFPPANLAXY FRAYR | ardopBnethylcarienyloxy group.
bi a(t 111 odoreliyty RTRe ep LY (4 Ba b Fog nbdRoParamarovnisreze 2.
e SSEFRERLAP Benel ol a8 GUURE" M WEronenaon
B:2%%:g?g?g?g:ggﬁ}g%?g%gg?g%?ﬁ?gﬁ?%E%uoroalkyl group, a fluoroaryl
group, a chloroalkyl group or a chloroaryl group; furthermore
preferably a fluorocalkyl group or a fluoroaryl group:;
particularlypreferably a fluoromethyl group, adifluoromethyl
15 group, a trifluoromethyl group, a 2,2,2-trifluoroethyl group,
a 2,2,3,3,3~pentafluoropro§y1 group, a
2,2,2-trifluoro-1-trifluoromethylethyl group, a
l1,1-bis(trifluoromethyl)-2,2,2-trifluorcethyl group, a
4-fluorophenyl group, a 2,6-difluorophenyl group, a
20 3,5-difluorophenyl group, a 2,4,6-trifluorophenyl group, a
3.4,5-trifluorophenyl group or a pentafluorophenyl group; and
most preferably a trifluoromethyl group, a
2,2,2-trifluoro-1l-trifluoromethylethyl group, a
1,1-bis(trifluoromethyl)}-2,2,2-trifluoroethyl group,.a
25 3,4,5-trifluorophenyl group, or a pentafluorophenyl group.
When the compound (b) represented by the above formula
[2] is an amine, examples thereof are di(fluoromethyl)amine,
di(chloromethyl)amine, d4di{bromomethyl)amine,
di(iodomethyl)amine, big{(difluoromethyl)amine,

30 bis{dichloromethyl)amine, bis(dibromomethyl)amine,



to bis(2, 2, 3,3, 3-pentai odopropyl)am ne, -
bis(2,2,2-trifluoro-1-trifluoronethylethyl)am ne,
bis(2,2,2-trichIoro-I-trichloronethylﬁghyl)anine, 22 January 2007
bis(2,2,2-tribrono-1-tribrononet hyl et iyl )am ne bis(2,2,2-triiodo-I-

Ef 's'( idinﬁigfﬂﬁf’ﬁeﬁ%ﬁmi@e p, D1 EFLEduosamashyt hamine.,
oi o1, 1-BHEFEFE ?é%.%%gfan%faa#az PregrEaRRena B Fanape 1 bi o

L“ ' OdO”EiQYJchZo ofiettiv 10044 | s(zlb?]anugrophel %ﬁ:%.fﬁdb%&é‘@ﬁﬂ'))%&ﬂ%

I s(3-fl uorophenyl)amn 20 enyl) am ne
bi s(2-chbpspphengl) %E“i@@alo%éﬂfl@yﬁh&ﬁiﬁehenw ) ani ne,
bi s(4-chl orophenyl )am ne, bis(2-bronophenyl)am ne,
bi s§ 3- brotwpheryR) &miibeomds t{vit pambnehenyl ) am ne, bi s(2-i odophenyl)am ne,
bi s( 3-i odophenyl )am ne, bis(4-iodophenyl)am ne, 25
bi s(2, 6-%i$( 202 ophdmiipdeethyblandns, di f | uor ophenyl ) am ne,
bi s(2, 6-di chl or ophen I)an1ne bi s( 3, 5-di chl orophenyl ) am ne,
bi s( 2, 6-¥Btond Eeﬁy y Rentat yorapronyh) 8MdBReny| ) ani ne,

E: ZE% 2 lg‘{% E???ugbép%{:?ﬁ?’) azf‘%]ri 36@5(9#8??% egynﬁ?hlngrophenyl )am ne, 22
J 5 2

b?ggng-%gggll%d%p Z%y gg%%ﬂséﬁi§¥€%§f¥£%?uofophenyl)an1ne

bi $§ pentwrdi z)r@P@%Yt&)—ﬁ@h&%i&ﬁc&!ﬂ%ﬂ{(@%ﬁﬂﬁ@heny| ) am ne,

bi s( pent ai odophenyl ) am ne trifluoronethyl)phenyl)am ne,

“bis(3- (tbié(lmﬂozethyflpmanDitntﬁiuotmméﬂhfiethyuommmﬁéww)phenyl)an1ne,
bis(2,6-di(trifluoronethyl)phenyl)am ne,

bi s(3, 5Qﬂ§(3434%OF§ﬁ§bﬁ?¢?p&aﬁngch#ﬁ¥mmethylethYl)amine,

bis(2,2,2-tribromo-1-tribromomethylethyl)amine,

bis(2,2,2-trijiodo-1-triiodomethylethyl)amine,

15 bis(1l,l-bis(trifluoromethyl)-2,2,2-trifluorocethyl)amine,
bis(l,l-bis(trichloromethyl)-2,2,2-trichloroethyl)amine,
bis(1l,1-bis{tribromomethyl)-2,2,2-tribromoethyl)amine,
bis(1l,l1-bis(triiodomethyl)-2,2,2-triiodoethyl)amine,
bis{2-fluorophenyl)amine, bis(3-f1uotophenyl)amine,

20 bis(4-fluorophenyl}amine, bis(2-chlorophenyl)amine,
bis(3-chlorophenyl)amine, bis(4-chlorophenyl)amine,
bis(2-bromophenyl)amine, bis(3-bromophenyl)amine,
bis(4-bromophenyl)amine, bis(2-iodophenyl)amine,
bis(3-iodophenyl)amine, bis{4-iodophenyl)amine,

25 bis(2,6-difluorophenyl)amine, bis(3,5-difluorophenyl)amine,
bis{(2,6-dichlorophenyl}amine, bis(3,5-dichlorophenyl)amine,
bis(z,6-aibromophenyl)amine, bis(3,5-dibromophenyl)amine,
bis(2,6-diiodophenyl)amine, bis(3,5-diiodophenyl)amine,
bis(2,4,6-trifluorophenyl)amine,

30 bis(2,4,6-trichlorophenyl)amine,



10 bis(2,4,6-tri(trifluoronmethyl)phenyl)am ne, bis(z-cyanpphegﬁ:)aganez
bi s(3-cyanophenyl)am ne, bis(4-cyanophenyl)am ne, bis(2-ni 59 ne,
bi s(3-ni trophenyl )am ne and bi s(4-nityrophenyl)am ne. \Wen t e_co%%é qy?tn

i s a phosphi ne, exanples thereof 15 e phosphi ne conpounds in which a
nitrogen atomis replaced wth a phosphorus atomin the above-nentioned
ani ne ¢k, 6 viehbraaopbepsilndmdnei s an al cohol, exanpl es thereof are

fl t.h I h th | .. bronmonmet hanol, i odonet hanol,

di ?FLS%%%‘I 6?'%?@%?8%&&5"31%- di br onmonet hanol , di i odo(rjret haRoI y
trifl ichlor anol .. fribro hanol., tr.iiodpnet hanol,
2. 0, 2" (O BBeBY TR s | s RCRI 38 hans LafhbiRano!

2,2, 2-t iy : -pentaf

2.2 5 3 RN mop ety drigtl " s L0ERERABBenTY ) agine,
3,3b&gmaugﬂﬁmkmm@@aﬁgthyla?aé&ﬁyjgﬁiﬁgp-I-trlfluoronethylethanol
-trichloro-1- trichloronethyl ethanol, :

- t hidsr(Grd-t ri £ 1vo vomethigill) phlaaydl ), arilhe ,
-triiodo-I-triiodonethylethanol, 22 January 2007 16

i s i -JSsetegrome thy2 ) phienyloramknmnol |

S B S 500 3mat hi B |
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atgmis bEI.%R'ZaQe,%-t‘ﬁHE@tﬂfﬁ%éE?g)@Eﬁ?lg'bﬁggﬁgﬁfﬂéfﬁgem | oned al cohol

conmpounds . When t he conpo xanpl es thereof are
2-f | uor opgroelcy ahdpghgipphanthe , 4bilbY@r-3ivPhenyl ) amine,

2
2
2
b
b

bis(4-cyanophenyl)amine, bis(2-nitrophenyl)amine,
bis(3-nitrophenyl)amine and bis(4-nitrophenyl)amine.
When the compound (b) is a phosphine, examples thereof
15 are phosphine compounds in which a nitrogen atbm is replaced
with a phosphorus atom in the above-mentioned amine compounds.
When the compound (b) is an alcohol, exaﬁples thereof
are fluoromethanol, chloroﬁethanol, bromomethanol,
lodomethanol, difluoromethanol, dichloromethanol,

20 dibromomethanol, diiodomethanol, trifluoromethanol,
trichloromethanol, tribromomethanol, triiodomethanol,
2,2,2-trifluoroethanol, 2,2,2-trichloroethanol,
2,2,2-tribromoethancol, 2,2,2-triiodoethanol,
2,2,3,3,3-pentafluoropropanol,

25 2,2,3,3,3-pentachloropropanol,
2,2,3,3,3-pentabromopropanol, 2,2,3,3,3-pentaiodopropanol, ’

2,2,2-trifluoro-1-trifluoromethylethanol;
2,2,2-trichloro-1-trichloromethylethanol,
2,2,2-tribromo-1l-tribromomethylethanol,

30 2,2,2-triiodo-1l-triiodomethylethanol,



10 2-chl orophenol, 3-chl orophenol, 4-chl orophenol, 2-bronophenol,

3- bronophenol , 4-bronophenol, 2-iodophenol, 3-iodophenol, - i&ﬂ&ﬂpﬁﬂﬁ1

2, 6-di fl uorophenol , 3,5-dif|uorophenT6, 2,6-dich|oropheno|,ﬁZJ

3, 5-di chl orophenol , 2, 6-di bronophenol™~ 3, 5-di br onophenol

2, 6-di i odophenol,, 15 3, 5-diiodophenol, 2,4,6-trifluorophenol,
3,4,5-trﬂﬁqﬁgaﬁ&ﬁﬁﬁ#%uQFﬂwﬁtpwﬁéh@o ot £ lugraeghanodh| or ophenol
2,4,6-tribro I 2.4 6:-trii.odophenal ent af | uor ophenol ,

pent achl &r’&p@%ﬁ&quelﬁjf%%?%%Bﬁgﬂég,ﬁpgﬁ&ﬁ%ﬂ’éﬂﬁfg, aggl]. .

2-(triflyonQpR! I?ﬂﬁgﬂg Kbl Yor,Q

4-(tr!f|u6rone%ﬂ¥{ pheno Teg?gggi2(?(FfEﬁ%&%ﬁ%@ﬁ%ﬁ?%ﬁg%oFPd

3,5 bi (1 buw/@Eiudambengl ) - 2; 0¥ 20%1loa g ¥ gNOPNENO!

4- cyanophenol , 2-nitrophenol, 3-nitrophenol and 4-nitrophenol. 25 Wen the
conpound (b) i sWaephitipherahpoanfo(by, 1examitesol t emEehinal, € eldain@leanol
conpounds in which an oxygen atomis replaced with a sulfur atomin the
above- nethegeed pretdiiok copwemusls Yherhidiz aroopygedsat b lis repdadedky! i c
aci d, exaneles 30 thereof are 2-fluorobenzoic acid, 3-fluorobenzoic acid,
22 Janualythop Aulfun sfom dshEReopko¥er gent ionad alsiadith compaavids .

2,4-di fl uorobepzoic,acid, 2. 5-di or obenzoic .acid, 2,6-difl uorobenzoic
acid, 2,3, 4-tri 30F§Beﬁ9'8peuﬁgi LLY s & phenal; U&ﬁ?ﬂ‘é’ﬁﬂﬂ thezepf are
2,3,6-trpt .G acj( -tpiflu ' id,

> oty BrFiabepRenal 2 CerdofadnSabl, KIRIESMMESE. 00 o

2, 304, 6- bebhabroph@n120i 3 cliCd HopRERbAT | YoLRNYAitedsi d. f1 uoroacetic

acid, difluoroacetic acid, trifluoroacetic acid, = pentafl uoropropanoic

aci d, hepthibmopbbobdnoils-ansmopienol., 4-bromophenol, 2-iodophenol,
3-iodophenol, 4-iodophenol, 2,6-difluorophenol,
3.5-difluorophenol, 2,6-dichlorophenocl, 3,5-dichlorophenol,
2,6-dibromophenol, 3,5-dibromophenol, 2,6-diiodophenol,

15 3.5-diiodophenol, 2,4,6-trifluorophenol,
3.,4,5-trifluorophenol, 2,4,6-trichlorophenol,
2,4,6-trichlorophenol, 2,4,6-tribromophenol,
2,4,6-triiodophenol, pentafluorophenol, pentachlorophenol,
pentabromophencl, pentaiodophenol,

20 2-(trifluoromethyl)phenol, 3-(trifluoromethyl)phenol,
4-(trifluoromethyl)phenol, 2,6-bis(trifluoromethyl)phenol,
3,5~-bis(trifluoromethyl)phenol, 2-cyanophenol,
3-cyanophenol, 4-cyanophenol, 2-nitrophenol, 3-nitrophenol
and 4-nitrophenol.

25 When the compound (b) is a thiophenol compound, examples
thereof are thiophenol compounds in which an oxygen atom is
replaced with a sulfur atom in the,above—mentioned phenol
compounds.

When the compounds (b) is a carboxylic acid, examples

30 thereof are 2-fluorobenzoic acid, 3-fluorobenzoic acid,



10 1, 1-bis(trifluoronmethyl)-2,2,2-trifluoroehtanoic acid. Wen the
compounds (b) is a sulfonic acid, exanples thereof are. 2007
fl uor onet hanesul fonic acid, difluor t hanesul foni ¢ aci d, Z?Janumy
trifluoronethanesul fonic acid, pent uor oet hanesul foni ¢ aci d,
hept af | uor opr opanesul foni c 15 aci d, and

1, 1- bi s(ﬁ'rﬁlfq%&w'gw% az}é,.z%-q-zqigﬁwhﬁ??%m pedids acid. A preferable
i ' an ne,

orers, o R dSeh o £ acd | oL e WSS LA TS, 8ed6ropyl ) ami ne, 20

bl o( 1 3 3t e i Rabah b EUAEANE! IY £14 V0 88 Ik opanzotg acid,

bi s ( pentzafy wangpihenyb s8R0 1B %fcara%blze,oa[a,l éﬁgﬂzf%ﬁgfg_s%z%r% a

cid
trifluoromethanol, 2,2,2-trifluoroethan pent af 1 uoropt opanol

25 2, 2, 2 ur,istumrfkdotsbéhoiemaiciyl, ethan® - €1 fluorobenzoic acid,
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethanol; a preferable phenol

t her eof 2i,8.2-.f8-twrtopeEedroBehkzod.coptibdol2, 3 4 fé vbevpaghabrobenzoic
2, 6-di fl uorophenol, 3,5-difluorophenol, 2,4,6-trifluorophenol,
3, 4, 5- t ActGuo PSR IAfluopgbgnpgiry agdd: figiqroneetior aphdnol |
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trifluoromethanesul fonic acid. nore prefera _
bi s(trifl uor ometeny | tissri dempbusdpe(baf H¥OORREIBYI1i8NEBEd, examples

thereof are fluoromethanesulfonic acid,

difluoromethanesulfonic acid, trifluoromethanesulfonic acid,

pentafluoroethanesulfonic acid, heptafluoropropanesulfonic
15 acid, and 1,1-bis(trifluoromethyl)-2,2,2-trifluoroehtane

sulfonic acid.

A preferable amine of the compound (b) is
bis(trifluoromethyl)amine, bis(2,2,2-trifluoromethyl)amine,
bis(2,2,3,3,3-pentafluoropropyl)amnine,

20 bis(2,2,2-trifluoro-1-trifluoromethylethyl)amine,
bis(1l,l-bis(trifluoromethyl)-2,2,2-trifluoroethyl)amine or
bis(pentafluorophenyl)amine; preferable alcohols thereof are
trifluoromethanol, | 2,2,2-trifluoroethanol,
2,2,3,3,3-pentafluoropropanocl,

25 2,2,2-trifluoro-l-trifluoromethylethanol or
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethanol; a
preferable phenol thereof is 2-fluorophenol, 3-fluorophenol,
4-fluorophenol, 2,6-difluorophenol, 3,5—difluo£ophenol,

2,4,6-trifluorophenol, 3,4,5-trifluorophenol,



trifluoromethanol, 2,2, 2-trifluoro-I1- trifluoronethylethanol,
1,1-bis(trifluoronmethyl)-2,2,2-trifluoroethanol, 4-fluorop
2, 6-di fl uorophenol , 2,4,6-trifluorop3ﬁ?ol, 15 3,4,5-trif|uo?ggﬁén512007

pent af | uor ophenol, 4-(trifluoronmeth phenol ,
2,6-bis(trifl r onet hyl henol or 2,4,6-1rj Lifl uoromet hyl henol ; and a
Furt her Pt idnbl 00 o) T 75 s 521 | BFLEPERRERRY L) BRSET.

pent af | uor ophenol or 20 1,1-bis(trifluoronmethyl)-2,2,2-trifluoroethanol. In

t he above (fgrkiAgeromethyldphemods of t het nohThELHPTEMERDY ) Divenelt he

G oup 15 a nit en atoma hosphorous atom and exanples of the
non- ﬁet%'aéﬁiﬁﬁ@?r#ggﬂ?rPﬂﬁ%gﬂﬁ?‘%lafe an oxygen at om and gpsul fur atom
T2 is pr Eﬁ&ﬁgi%§§5%%u§%%hgqﬁﬁlﬁﬁgﬁ%%%bgﬂ?oxygen atom and particularly

pref erabl’y an ormula (3], when T2 is a

nons et at [ erab. MQQHTE%E%

no& met ZZ:' ! 'ﬁ?ﬁ%(%ﬁgfg‘gﬁgm%g?ﬁl)i@ﬁg 'erib#’%eg.erggqfanuarby %j7é 19
Exanpl exacdfd tifedeéif OLar pentaFIUR ravefzci @ AyLa06ar Ben £1@crtiscasis’ . and
hal ogenat ed hydrocarbon groups as Rl nentioned above, respectively. R2 is
pref er akoid haldgenatefiehubilec auldfondrowggidnthebebfir tilser preferably a
fluori nated hydrocarbon group. The conponent (c) is preferably water,

hydr ogetrdfilijarome thaneaypliande, agddaryl ani ne or an aral kyl ami ne; and nore

preferably water, hydrogen sulfide, nethylan ne, ethylan ne,
n- propyl am ne & SMPFOPRF ﬁPﬁ@gpr-eblﬁ‘Pﬂpé’rH"r%, glgi-gﬁt yl ani ne, 10

teld- b“%sﬁ@ﬂeﬁ%dé:?&é%gﬂ dfiing: p%q}sﬁg:aernpgf1uQ§88ﬁg}x¥lﬁmaﬂ&ne,

I soanyl am nte,” "n=hexyl an ne, “"n-octyl am ne,
trifluoromethanol,
2,2,2-trifluoro-1-trifluoromethylethanol,
l1,1-bis(trifluoromethyl)-2,2,2-trifluoroethanol,
4-fluorophenol, 2,6-difluorophenol, 2,4,6-trifluorophenol,

15 3,4,5-trifluorophenol, pentafluorophenol,

4-(trifluoromethyl)phenol, 2,6-bis(trifluoromethyl)phenol
or 2,4,6-tris(trifluoromethyl)phencl; and a further
preferable compound (b) is 3,4,5-trifluorophenol,

pentafluorophenol or

20 1,1-bis(trifluoromethyl)-2,2,2-trifluorocethanol.

'In the above formula [{3], examples of the non-metal atom

of T? of the Group 15 are a nitrogen atom and a phosphorous

atom, and examﬁles of the non-metal atom of T? of the Group

16 are an oxygen atom and a sulfur atom. T is preferably a

25 nitrogen atom or an oxygen atom, and particularly preferably
an oxygen atom. ’

In the above formula [3], when T? is a non-metal atom

of the Group 15, t is preferably 3, and when T? is a non-metal

atom of the Group 16, t is preferably 2.



n-decyl ami ne, n-dodecyl ani ne, n-pentadecyl am ne, n-eicosyl ani ne,

all yl am ne, cycl opentadi enyl am ne, aniline, 2-tolylam ne, t ¥!§ '
4-tolyl am ne, 2, 3- xnyIanine, 15 2, 4- x | yl am ne, 2, 5- xnyIa%zr;l[%l1 Hd¥
2, 6-xylyl am ne, xnyIanine 3,51 | yl am ne, 2 3,4-trimethylaniline,
2,3,5-trinmeth an|I 3,6-trinmethylaniline, 4,6-trinmethylaniline,
50 8 11 ot hAARRI9R of She hydze sﬂzém GHouH psnk? are hydzodarbon
2,3,4, 6- tetranetﬂélaqgih 20 2,3 6-tetranet hyl aniline,

pent ane@FPURS 35 he . and hplogemaked HYEFBWMH gReUPEHRoPENdionesd

n- but yl aglllne sec-butylaniline, tert-butylaniline, n-pentylaniline,
neopent $PENRIi FESREHAY®L¥i 1ine, n-octylaniline, n-decylaniline,
n-dodecyl ani l'i ne, 25 n- tetradecylanlllne napht hyl am ne, ant hracenyl am ne,
benzyl am ne, 5- e RASHRFIP I ¥et HW%RﬁﬂBatEGBhHéFﬁFPMWIQ)r@%myI@ﬁ ne,
(4-meth hen )nethylan1ne iz 3-di net hyl phenyl ) met hyl am ne,

(254- di %\g.fg'ﬁi?le SRASERADLY ofi fluosdnated hwdxecaBRRAYIFAEPAY| ani ne, 22
January 2007 20 (2, 6-dinethyl phenyl ) net hyl am ne,

(3, 4- di net hyl Fhengohpenbpitaie hd s pXSf rdbigtwe/t ghe hyldrmogdny katifiide, (2, 3, 4-
trinmeth Iphenyl)nethylan1ne 5 (2,3,5-trinethyl phenyl) nmet hyl am ne, (2,3,6-

tri met hgp AR AR RrYlaminesor @mmlﬁrﬂemi!yﬁm antamore
2,4,6-1 h |
Eet r aman%I ean‘ﬁ%%*’égg]?ge%‘él%%QeG 'F%’FP&FTE’E“FI?Pph%F’S}Y}ﬁE‘F-Hﬁ -ani ne,

(2,3,5 R bEBb?ﬁﬁh@ﬂdﬁ&%%ﬁ}HB§EXHQWJFH -butylamine, sec-butylamine,

10 tert-butylamine, isobutylamine, n-pentylamine,
neopentylamine, isoamylamine, n-hexylamine, n-octylamine,
n-decylamine, n-dodecylamine, n-pentadecylamine,
n-eicosylamine, allylamine, cyclopentadienylamine, aniline,
2-tolylamine, 3-tolylamine, 4-tolylamine, 2,3-xylylamine,

15 2,4-xyl§lamine, 2,5-xylylamine, 2,6-xylylamine,
3,4-xylylamine, 3,5-xylylamine, 2,3,4-trimethylaniline,
2,3,5-trimethylaniline, 2,3,6-trimethylaniline,
2,4,6-trimethy1aniline, 3,4,5-trimethylaniline,
2,3,4,5-tetramethylaniline, 2,3,4,6-tétramethylaniline,

20 2,3,5,6-tetramethylaniline, pentamethylaniline,
ethylaniline, n-propylaniline, isopropylaniline,
n-butylaniline, sec-butylaniline, tert-butylaniline,
n-pentylaniline, neopentylaniline, n-hexylaniline,
n-octylaniline, n-decylaniline, n-dodecylaniline,

25 n~-tetradecylaniline, naphthylamine, anthracenylamine,
benzylamine, (2-methylphenyl)methylamine,
(3-methylphenyl)methylamine, (4-methylphenyl)methylamine,
(2,3-dimethylphenyl)methylamine,
(2,4-dimethylphenyl)methylamine,

30 (2,5-dimethylphenyl)methylamine,



(pent anet hyl phenyl ) met hyl am ne, (ethyl phenyl) net hyl am ne,

(n- propyl phenyl ) net hyl am ne, (i sopropyl phenyl) net hyl am ne, gZJamuwy2007

(n-butyl phenyl ) met hyl ami ne, (sec-butyl phenyl)nmethyl am ne,
(tert- butylphenyl)nethylanine (n-pen hpher¥l)nﬁtrylan1ne,
(neopentylphe am ne, (n-hexyl phenyl) et hyl am ne
(n-octyl p IH%H ?EyléﬁeGbﬂ?ﬁﬁﬁéﬁyl)nethylan1ne

h t hyl
&t hr acoh éﬁ %Hmeyﬁ# Eenda il BREoR RS H”‘? 20 tE} ??om ny! ari ne,
b t byl uororre yl am ne, .
di cnl or ofdy By Pame tAHIRAYL BEPRy2 afione |
di | odoneqI:ybam-&%iweﬁﬂmmfyhm%&m@ chl oronet hyl ani ne,

tribrononet hyl am ne, triiodonethyla 2, 2- trifluoroethylam ne,

2,252- tr(zhboﬁeatrh.)ﬂeamwlﬁph&u?l¥méth§?&aﬂﬁ%‘éhy| ani ne,
2,2,2-triiodoethylam ne, 2,2,3, 3, 3-pentafluoropropyl am ne,

2,2,3,3, 82pén6a¢mnmanhyﬂghenyhhmetﬁyla&iaas pent abr onopr opyl ani ne,
2,2,3,3, 3-pent ai odopr opyl am ne, 30

2,2, 2- tr(?r6@Poirimtﬂmw1qyp@thyllamﬂne 22 January 2007 21
2,2,2-t hl oro-| - tr| Ioro et hyl am ne,

2.2, 2-t tgrén% Eripe Wfﬁ?‘h hamdne,

2,2,2-triho4oal st

1, 1- bIS( é ?ruoro%%#%gﬁ?iﬂg?éﬁ%w}$FL%E%@%HV&Eﬁine 5

1, kobi s(t2] gDk o ORBtRUMEtRyAFhddy £IhQEAG B i GT Ne.
1,1Ub|s(%r|bronnnethyl ?%?ﬁrl%rgﬁnetg Fﬁnﬁne, o

1, 1- bi s(tz;:aoaoeretbylr)me&nauarﬂénypmetHyiam_ﬂe,, 2-f1uoroaniline,
3-fluoroaniline, 4-fluoroaniline, 2- chloroaniline, 3-ch|oroan|!|ne,
4- chl or otPe R tame thplphpnydoame iiylamBad; ofeahiyllphenyd- Jmetopbahi ne,
2

-iodoanjline, 3-iodoaniline, 4-iodoaniline,
en propylphenyl)methylamine, (isopropylphenyl)methylamine,

(n-butylphenyl)methylamine, (sec-butylphenyl)methylamine,

15 {(tert-butylphenyl)methylamine, (n-pentylphenyl)methylamine,

(neopentylphenyl)methylamine, (n-hexylphenyl)methylamine,
(n-octylphenyl)methylamine, (n-decylphenyl)methylamine,
(n-tetradecylphenyl)methylamine, naphtylmethylamine,
anthracenylmethylamine, fluoromethylamine,

20 chloromethylamine, bromomethylamine, jodomethylamine,

difluoromethylamine, dichloromethylamine,

dibromomethylamine,diiodomethylamine,trifluoromethylamine,

trichloromethylamine, tribromomethylamine,
triiodomethylamine, 2,2,2-trifluorocethylamine,

25 2,2,2-trichloroethylamine, 2,2,2-tribromoethylamine,
2,2,2-triiodoethylamine, 2,2,3,3,3-pentafluoropropylamine,
2,2,3,3,3—pen£achloropropylamine,
2,2,3,3,3-pentabromopropylamine,
2,2,3,3,3-pentaiodopropylamine,

30 2,2,2-trifluoro-l-trifluoromethylethylamine,

25



2,6-difluoroaniline, 3,5-difluoroaniline, 2,6-dichloroaniline,
3,5-d
2, 6-

ichloroaniline, 2,6-dibrompaniline, 3,5-dibronmpanilin

, 6-dii odoaniline, 15 3,5-diiodoanilkgi, 2,4,6-trif|uoroani??%@?u?y2007
2,4, 6-trichloroaniline, 2,4,6-tribro niline, 2,4,6-triiodoaniline,
pent af | uor oani |l i ne pent achl or oani |l i ne, pentabronoaniline,

pent ai od®ahi B hELchiomo-l-trkehieromeshy pﬁ@ylan(ﬂmelr,ﬂ uolromet hyl ) ani | i ne,

20 4-(trjf hyl i L 2,6-dj(trif th iline,

35 i (11191 B0FBRLERPeY A ir Giome khkLer hygemina or oot hyl) ani | i ne. The
' h f hvdraogen sul fide, methylam ne,

g?ﬂEFgﬁy%ééF%fE?%%épgﬁﬁﬁggwi§ﬁé§%#%%§%gﬁ¥%?¥qﬁlgutylanine,sec-butylanine,

Lert butyl embig( L2 eBUbromdiia ) 1z 05! L AHh B3 uo@deldtitamepd: X1 V! am ne,

2,4,6-trinmethylaniline, naphthylam ne, anthracenylartine, behzyl am ne,

tri§l uorpyethys eeknehlopomietilyioy Opf Hyh ati-1en1beblithg e Oy ani ne, 30
per fl uorobutyl am ne, perfluoropentylam ne, 22 January 2007 22

per f | uorbhexyiaftnitbrpmomecdryddcid/] it neribpembethyddadany) ani ne,

per fl uor opent adecyl am ne, perfl uoroei cosylam ne, 2-fluoroaniline,

3-f1 uor oant thhe(triieodgpeshyilliv?o,2 2 stultvdoethylamiae.,

5oL MO BRILILTR) Ro% 4. G L MO PRULL | e Bent atloroani 1 e

g z(st bi fsl(#?iu u%ltrp%#rié %Iy: ;’g%f‘ P%g%ﬁl}ﬁ*é' y‘gg{’?g‘g%’%:i%‘lig‘grurgte hyl ) ani I i ne;

paid i cul Ardyor6 A L1 PREY 3UBEBMoan 11 140! OfBh PYhaTh eG4 nRE" f | UOr ObUtyl ami ne,
2-1odoaniline, 3-iodoaniline, 4-iodoaniline,
2,6-difluoroaniline, 3,5-difluorcaniline,
2,6-dichloroaniline, 3,5-dichlorocaniline,
2,6-dibromoaniline, 3,5-dibromoaniline, 2,6-diiodoaniline,

15 3,5-diiodoaniline, 2,4,6-trifluorcaniline,
2,4,6-trichloroaniline, 2,4,6-tribromoaniline,
2,4,6-triiodoaniline, pentafluoroaniline,
pentachloroaniline, pentabromoaniline, pentaiodoaniline,
2-(trifluoromethyl)aniline,.3-(trif1uoromethyl)aniline,

20 4-(trifluoromethyl)aniline, 2,6-di(trifluoromethyl)aniline,
3,5~di(trifluoromethyl)aniline or
2,4,6-tri(trifluoromethyl)aniline.

The component (c) is further preferably water, hydrogeh
sulfide, methylamine, ethy;amine, n-propylamine,

25 isopropylamine, n-butylamine, sec-butylamine,
tert-butylamine, isobutyl amine, n-octylamine, aniline,
2,6-xylylamine, 2,4,6-trimethylaniline, naphthylamine,
anthracenylamine, benzylamine, trifluoromethylamine,

pentafluoroethylamine, perfluoroproylamine,

30 perfluorcobutylamine, perfluoropentylamine,



per fl uorooctyl am ne, perfluoropentadecyl am ne, 2-fluoroaniline,
3-fluoroaniline, 4-fluoroaniline, 2,6-difluoroaniline,
3,5-difluoroaniline, 15 2,4, 6- trlfluoroanlllne pentafluoroa%gﬁmu%y2007

2- (trifluoronethyl)anlllne 3- (trlfld%%onethyl)anlllne
4-(trifluoronmethyl)aniline, 2,6-bis(trifluoronethyl) aniline,

3, 5- bls@ﬁﬂﬁJQR#QﬁﬁﬁﬁiﬂyiaﬁhlDﬂ?ﬁiHQIPQFﬂYBaming(tnfluoronethyl)amI|ne

and nDst ref erab wat er or pentafl uoroaniline. The conponent (d) in the
present B ¥9A$§353i8ﬁﬁﬁﬁlEPQ£ﬁ%Qﬂﬁ%R?“F99Fﬁ§lﬁ&#%ﬁ4ve hydr ogen,

wh hyvd d t | t
AR B 2 T L SR SR L R RPN
sur f act Qﬂffl}&]lfc?rc?aﬁﬁ{.hé‘r Y228LaS 1 Rk Pl ind, L8] gehéﬁu&&yg&%gge derived

from pol yet hyl ene ycol "and a fatty acid, ahd an am ne oxi
congponery, 4Q®ﬁtﬂﬂt%f6ﬂnﬂ.§iﬁecOWIﬁE@éﬁﬂlQﬁe 30 by the followi ng
formul a [4] 22 January 2007 23 R3nZ ( 4] , wherein R3 is a hydr ocar bon

group, and meEsfiardromet8yt)aniline 5aﬂkxnimruorodethgaemmﬂrinapne
another; Zis a nitrogen atom an oxygen atomor a sulfur atom and mis a
vaIenceQﬁ(t;iﬂ!uqrqm%thébﬂyiéinﬁbrogen atom or an oxygen atom and nore
preferably a nltzagen atom Wien Zis a nitrogen atom mis 3, and when Z

is an oy Qﬁﬁ?ﬁ°@9§BVﬂJPﬁ$ﬁ%ﬁe¢nls 2. The hydrocarbon .group in R3
IS pr efejrajblbyé_ fhoﬁgﬂégﬁﬁﬂgﬁ 99U ofamd nore preferably an al kyl

group or ny group.
10 2,4,6-tris(trifluoromethyl)aniline:particularlypreferably

water, triflucromethylamine, perfluorobutylamine,
perfluorooctylamine, perfluoropentadecylamine,
2-fluoroaniline, 3-fluorcaniline, 4-fluorocaniline,
2,6-difluoroaniline, 3,5-difluoroaniline,

15 2,4,6-trifluoroaniline, pentafluorcaniline,
2-(trifluoromethyl)aniline, 3-(trifluoromethyl)aniline,
4-(trifluoromethyl)aniline,
2,6-bis(trifluoromethyl)aniline,
3,5-bis(trifluoromethyl)aniline or

20 2,4,6-tris(trifluoromethyl)aniline; and most preferably
water or pentafluorcaniline.

The component (d) in the present invention is a non.ionic
surfactant having no active hydrogen, wherein the active
hydrogen means a hydrogen atom bound to a nitrogen atom, an

25 oxXxygen atom or a sulfur atom.

Examples of said nonionic surfactant are a tertiaryamine,
an ether, a thioether, a diester derived from polyethylene
glycol and a fatty acid, and an amine oxide.

As the component (d), preferred is a compound represented

20 by the following formula [4]:



Said al kyl group is preferably an al kyl group having 15 1 to 100 carbon
atons. Exanples therof are a nethyl group, an ethyl group, ﬂJﬁmﬂﬁ§5@67
group, an isopropyl group, a n-butyl roup, a sec-butyl graoup,
tart-butyl group, an isobutyl group, 2& n-pentyl group, a neopentyl group,
a n-hexyl group, a 2-ethylhexyl group, a n-octyl group, a n-decyl group, a
20 n-undecyl group, a n-dodecyl group, a n-tridecyl group, a n-tetradecyl
group, a n-pentadecyl group, a n-hexadecyl gro £B a n-heptadecyl group, a
syl

n- oct adecyl gr ‘ a n-nonadecyl group, a n-é¢f group; a n-docosyl
group, a 2-(3-nethyl hexyl)-7-nmethyl decyl group, and a | ong-chain al kyl 25
group derived froma natural product (for exanple, coconut oil, soybean

i | h al keny
pavi ng Sorafh Rke MEyBC6M LA LD Bid TN RO RaiCBE, OO
grosp;  afKle o 0RE o ALF £ KSR | £ 250 h & Aioath 30 o &%Wh%ﬂeka h H%gﬁlw such

as coconut oil, soybean oil and 22 January 2007 24 beef ta

above- e | axpden| Aybmgbaups ANLEwt kebyh; gaadPE MRY a bmseméélbst ed with a
hal ogen atom such as a fluorine atom a chlorine atom a brom ne atom and
an iodine atonf bs|preferabiyuhaniltirogls atopr efeanbdoyygenaakyin,gandp. |In
the formula [4], it is preferable that at |east one R3 is a hydrocarbon
group hd9%R ??%ﬁ?§2b1F03UH?QEﬂﬁﬂﬁl%EQMB and it is nore preferable that

o et U0, Rnda ] o LERAGER apURS B M WBEIE 4 ad Bes R o
12,40 10@t&ﬁlr@pn Fhir T prngff aply a n- dodecyl group, a n-tetradecyl
group, exa%ecy? group, a n- oé%adecyl group, a n-eicosyl group, a
n- docosyl gr OUThed Ryf@gZotRirhdmey¥bhp/4#Et RY| d8Crd¥dtPoly a chain
hydrocarbon group[ and more preferably an alkyl group or an
alkenyl group.
Said alkyl group 1s preferably an alkyl group having
15 1 to 100 carbon atoms. Examples therof are a methyl group,
an ethyl group, a n-propyl group, an isopropyl group, a n-butyl
group, a sec-butyl group, a tert-butyl group, an isobutyl group,
a n-pentyl group, a neopentyl group, a n-hexyl group, a
2-ethylhexyl group, a n-octyl group, a n-decyl group, a
20 n-undecyl group, a n-dodecyl group, a n-tridecyl group, a
n-tetradecyl group, a n-pentadecyl group, a n-hexadecyl group,
an-heptadecyl group, an-octadecyl group, an-nonadecyl group,
a n-eicosyl group, a n-docosyl group, a
2-(3-methylhexyl)-7-methyldecyl group, and a long-chain alkyl
25 group derived from a natural producf (for example, coconut
oll, soybean oil or beef tallow).
The alkenyi group as R’ is preferably an alkenyl group
having 1 to 100 carbon atoms. Examples therof are a
9-cis-octadecenyl group:; andalong-chainalkenyl group derived

30 from a natural product such as coconut oil, soybean oil and



or a long-chain alkyl group derived froma natual product (for 15 exanpl e,

coconut oil, soybean oil or beef tallow); further preferab - ecyl
group, a n-eicosyl group, a n-docosyl _ . group, a 2- (3-net hy%&ﬂg‘f’?%&d
-7-nmet hyl decyl group or a |ong-chain 24 kyl group derived from a natual

pr oduct gfor exanpl e, coconut oil, soybean oil or beef tallow); and
particul BeP§ BRAAEWably 20 a n-octadecyl group. Specific exanples of the

conmpound represented by the, above-nentioned formula [4] are tridecyl am ne,
tri hexadecyl amﬁlﬁ‘& aﬂPKI-édf“ﬁé‘ttﬁﬁn-erﬁ &ggé@ygﬁﬁl‘ﬁé,and allle vyl groups may

N, N- di me - - y . N N. N- di et hyl -n- oct ad | am ne
N, N- di m%’ﬁ%?g%gggﬁggﬁyﬁﬁ%é }%‘1’& nne%%?’f'-%‘fl odEnAt ﬁg%gégp atom,
tal |l ow ahk ' , I nget | apt.pe
N, N- di rre{i'hgk?ggeggag-tgnﬁy{%rﬁwniﬁiﬁghﬁ | ﬁetaﬁﬁ -ak?eeijd T %&?’é‘r kyl am ne,
N, Nsdi - n- dodecyhnehly IfvdmigLa 304 N, Nrdli 1@-%@&@69%'1@%'&1&%,ga?@uﬂanuar y
2007 25 N, N-di - n-oct adecyl net hyl am ne, , N- di cocoa- al kyl et hyl an ne,
N, N-di - hydr ogeliat tlebfetmutlal [4d~allkyisephygfarabde that at least one
N, N-di - n-pol eyl met hyl am ne, N, N-di - soybean- al kyl met hyl ami ne and N, N-di - beef
5 tal | owRaligyrrbyaFpearbon prome heying £xom d2- hoot0@deaybont Avbmai ne.
ach of the conmponents (a), (c). contacted, when

'I? ﬁgairg: 2 mﬁ g‘t%l gg‘i‘ér}%%ggé%éﬁ'ﬁﬁ}r‘%ﬁpg‘t %BH@Q&*EHWP? c'Eﬁ?ﬁSﬁe‘Fﬂd{%§an€Bnponent
(51 RSB p e Besnlnz Yo' pho, BT pE] SN AR Sr, . 1,
- Yo- Zzﬁréuﬂ-i% ﬁkéfeﬁ:‘aﬁ])ﬂr 'a“nzgllﬂri )group having £from 12 to 100 carbon

atoms; more preferably an-dodecyl group, an-tetradecyl group,

a n-hexadecyl group, a n-octadecyl group, a n-eicosyl group,

a n-docosyl group, a 2-(3-methylhexyl)-7-methyldecyl group

or a long-chain alkyl group derived from a natual product (for

15 example, coconut oil, soybean oill or beef tallow); further
preferably a n-octadecyl group, a n-eicosyl group. a n-docosyl
group, a 2-(3-methylhexyl)-7-methyldecyl group or a long-chain
alkyl group derived from a natual product (for example, coconut
oil, soybean oil or beef tallow):; and.particularly'preferably

20 a n-octadecyl group. |

Specific examples of the compound represented by the
above;mentioned formula [4] areltridecylamine,
trihexadecylamine, N,N-dimethyl-n-dodecylamine,
N,N-dimethyl-n-hexadecylamine,

25 N,N-dimethyl-n-octadecylamine,
N,N-dimethyl-cocoa-alkylamine, N,N-dimethyl-hydrogenated
beef tallow-alkylamine, N,N-dimethyloleylamine,
N,N-dimethyl-soybean-alkylamine, N,N—dimethyl—beéf
tallow-alkylamine, N,N-di-n-dodecylmethylamine,

30 N,N-di-n-hexadecylmethylamine,



15 wherein r is a valence of ML. The anmount of the conponent (b) contacted
Is preferably from0.01 to 1.99 nol, nore preferably from to 1 |,
further preferably from0.2 to 1.5 nol_ and particularly 20%8ﬁ3w5¥%%$gﬁ?ron1
0.3 to 1 nol, per one nol of the conpéﬁent (a). The amount of the

conponent &d% contacted is preferably fromO0.01 to 0.7 nol, nore

pr ef er abNyNt8dnhoogt ade gy nedhylamipeher preferably from0.08 to 0.5 nol,

comonent: N &icbeha BT tHELAREne  of - nd itz oder e EAGDes ponent s

a) to ' I ' tyl Rsa0 iRer nmosphere. The
gg%az m&ﬁiiié%%igkglg%f?y%ﬁf% ?#bﬁql' ai?ﬁ'%%é}dd'%aﬁ%%mﬁgﬁrgge; abl ylf rom
- 0 Ys from
minute ty a6t hone YRy ey Fad B B A e ure. 11 Lhe

treat nental Bo®ohYRFI mEh ISR, Prefdesadacagpounds may be directly
contact-treated using no solvent. There can 5 be used any solvent selected

froma rdrNpdian-ecitadeicydwetiagslamimei phati ¢ hydrocarbon sol vent and an
aromati ¢ hydrocarbon solvent, and a polar solvent such as a hal ogenat ed
sol vent and nBegardimg %Wéﬁlo,unmmﬁ dach nf tthe qimpeneptands)(&p to
(d). Ex but ane, pentane, hexane, 10 heptane,

|
oct ane, a@é?ﬁgg{;?%gﬂgfﬁﬁéﬁgg%%ﬁﬁé to Bfnf@ﬁ’f,e t‘if[)'ﬁlé?\'%?n‘kz‘l ene, .
di hyl i et.hyl et |y t I - n- but t
fert- bl efgeed' 2 onbloite, () SORESRYOnEHET R L digtidnertt "0y T

bi $62- med hoxygt by} ) Pl 2z LalIABALHHARFNY the following formula
(I), and more preferably the following formula ('II) :

lr -y - 2z| = 0.2 (1)
r =y + 22 (I1),
15
wherein r is a valence of M'.

The amount of the component (b) contacted is preferably
from 0.01 to 1.99 mol, more preferably from 0.1l to 1.8 mol,
further preferably from 0.2 to 1.5 mol, and particularly

20 preferably from 0.3 to 1 mol, per one mol of the component
(a).

The amount of the component {(d) contacted is preferably
from 0.01 to 0.7 mol, more preferably from 0.05 to 0.6 mol,
further preferably from 0.08 to 0.5 mol, and particularly

25 preferably from 0.1 to 0.4 mol, per one mol of the component
(a).

The contact treatment of the above-ment:l:oned components
(a} to (d) is preferably carried out in an inert gas atmosphere.
The treatment temperature is usually from -100 to 200, and

30 preferably from -80 to 150 T. The treatment time is usually



15 tetrahydropyran. Anong them a hydrocarbon solvent is further

preferable, and toluene is nost preferable. Exanples of a
contacting the conponents (a) to (d)_are as follows. (DA @?Egﬁlﬁ%%oﬂi si ng

the steps of (i) contacting the 20 c%?rponent (a) with the conmponent (b),
(ii) contacting (c), and (iii) further contacting the conponent (d). A
met hod dGmaR ilsmdgute ta &fs heruys)) anshiprafegabhe fronpbdaningbeswieh t he
conpone:}'{ (l{)%, ézii) contacting (d), and (iii) further contacting the
conponert* MYUTSH5 (¢) A method conprising the steps of (1) contacting the

conponent (a) t.h ent é % L) .contactin bé and (iLl)
further cont ac]\t,\%lL %geﬁlgegcg@%%ﬁéﬁts :(E:Iéngm t%%&s(?@r'rp%ggf‘ﬁ et%oé"%?"i]bésof (i)
cont act iy, e ay Lok factl tRehRBaCAER ?ﬁ(s@, drit) ctipg_(d),
30 and ||i)_fyrmnt%c?%ﬁg _tﬁg corrpon_e(r?ll?’e . 21'2V Jdanuaiﬁgé%%‘oé/% 27 A
nmetfiod GRTRIged rag_qg heosi8RE @lelEdt e Hris | A0nbhepotaiP@eaRierdtd)suek h the
conponent (d), (ii) contacting (b), and (iii) further contacting the
conponerds 4n plifphlatA abiyded caahon sobhgehitaarsd apsaxdmit)c dy@radantgohhe 5
conponent (a) with the conponent (d), (ii) contacting (c), and (iii)
furt her sediveddti rapd h@ podkponselvemt such mas hadhabapenated solvanps of
(i) contacting the con;ponent (b%‘ with the conmponent (c), (ii)_contacting
(a), arfdhd Pa PHGTHesRbY Rt i Ki1thelodpordnto fhe sompOUIdsethbd
conpri si e s .of_ (i ontacting the .compaonent (b) wth the
Componert® (&) EkERBAGR BA AR BRI veRd bB PRGN R aha a kiRl ne
Cofoney A g, CQNBr igSi ggelﬁ t@&&ﬁ | &vE69 i@&tai Ry the
‘ corrponent'pgt%gneth t!ﬂg conponentg?' , ("lsﬂi contgét%mg ?a , a
| benzene, toluene, xylene, dimethyl ether, diethyl ether,
diisopropyl ether, di-n-butyl ether, methyl tert-butyl ether,
anisole, 1,4-dioxane, 1,2-dimethoxyethane,
bis(2-methoxyethyl) ether, tetrahydrofuran and
15 tetrahydropyran. Among them, a hy‘drocarbori solvent is further
preferable, and toluene is most preferable.
Examples of a method for contacting the components (a)
to (d) are as follows.
@ A method comprising the steps of (i) contacting the
20 component {(a) with the component (b), (ii) contacting (c),
and (iii) further contacting the component (d).
@ A method comprising the steps of (1) contacting the
component (a) with the component (b), (ii) contacting (4),
and (iii) further contacting the component (c}.
25 @ A method comprising the steps of (i) contacting the
component (a) with the component (c), (ii) contacting (b),
and (iii) further contacting the component (4).
@ A method comprising the steps of (i) contacting the
component (a) with the component (c), (ii) contacting (4),

30 and (iii) further contacting the component (b).



15 and (iii) further contacting the conponent (c). (c) A nethod conprising
the steps of (i) contacting the conponent (b) with the co (i)
contacting (c), and (iii) further cqgntacting the conponenpa?gg&ﬁfé§ﬁqz
met hod conprising the steps of (i) c&%ﬁacting the 20 conponent (c) with
t he conponent (d), (ii) contacting (a), and (iii) further contacting the
conponent (b) &\ & mathedheampaisdng the sEenses i) condantdng e he
conmponent (c) with the conponent (d), (ii), contactin b), .and (iji)
further & 8&ﬂ§u}§¥m¥%ﬁﬂpﬁh@n?°* P%é?r#@ker %H&i8°étﬁEF$&$(§§ﬁwising
t-he steps .of, .(.i,) ont.actin he.co ents (a ) ,and (c), and then (ii)
contactFﬁ& 4ﬁéjébﬁ%8H@W?r(8§?E8Ft§nggﬁﬁ55‘%3&%%?%ﬁﬁg(Fﬁé steps of (i)
contacting thegc S ( L | g t he
conponent (c) @aﬁgmﬁgﬁghp?é@éf}%?nlggQﬁ?e%&?p?]‘b%\fte?%gntcglh.‘r?)eaﬁr%%q:g%{%]D or
(Z.s 22 dampdnentO0a) @itk thEr coinpen@ntRY dE, CeLi) edoRthctinge( & et hod
conprising the steps of: (i) contacting any conponents selected fromthe
conponeahd (ddif)o fubtlier obbAatactingntthe qompieénta@d)s (ii) contacting
t he cont act pggduct with the remaining conponent(s), or a nethod -
conpri sing thé&lsAepethpd ¢omprdstiag the stepsorforhdnt sovsleedtiay fahem t he
conponents (a) to (d) to obtain a contact product, 10 (ii) purifying the

C

cont act SAPBABER L d Wi Fh ather FPRRaneadnt (& prtlicsontagtdng adont act i ng
Lo P S 8 b LS e TR OB (). The cont ac

10 ® A method comprising the steps of (i) contacting the
component (b) with the component (c), (ii) contacting (4),
and (iii) further contacting the component (a}.

@ A method comprising the steps of (i) contacting the
component (b) with the component (d), (ii) contacting (a),

15 and (iii) further contacting the component (c).

@ A method comprising the steps of (1) contacting the
component {b) with the component (d)}, (ii) contacting (c),
and (iii) further contacting the component (a).

@D A method comprising the steps of.(i) contacting the

20 component (c) with the component (d), (ii) contacting (a),
and (iii) further contacting the component (b).

@ A method comprising the steps of (i) contacting the
component (c) with the component (d)., (ii) contacting (b),
and (iii) further contacting the component (a).

25 Preferred is a method comprising the steps of (1)
contacting the components (a), (b) and (c), and then (ii)
contacting the component (d), or a method comprising the steps
of'(i) contacting the components (a), (b) and (4d), and then
(ii)} contacting the component {(c); and more preferred is the

30 above-mentoined method @ or @



15 which is obtained by the process conprising the step of contacting the

conponents (a) to (d), may contain starting materials (na

conponents (a) to (d)) as unreacted trials. Wen the cog%gﬁﬁakpfgggao
(d) are diethylzinc, 20 pentafluoroﬁﬂgnol, wat er and

met hyl di oct adecyl am ne, respectively, an exanple of the process for
produci ng t he ERRERAT prikeEe Ba¥oP& FRrumlah oyt cadbherngematdiP&onpri ses

the steps of: é a dinﬁ a_hexane sol ution of diethylzinc to toluene 25 as
a sol veftP™REH é%%i e AEPREo 9% opwi se pentaf | uorophenol and water in the

sire ol sy @5, gkl 9 BAALOGARE WARCHA £l Fpgour

t hereof, respe mnutesto ours at 70 t

, 30 (%n@w{éwtgewylébomd%gl 'éﬁxié'_éGni‘HBFg?r audt? Zmganuary 2007

29 tinme by nole to diethylzinc, and (5) stirring rom 10 mnutes to 24

how's at 70 0Qii it €Lihg 108l Wdn { et Qredi et with e ddnfa Brbing coONt act
product (A)") according to the present invention can 5 preferably be used

as a catampmeronf®hent of a catal yst for addition polynerization

Exanpl es of the catalyst for addition polynerization using said catalyst
conponeft & &gqthod eemprisingobhg w&®eRs @f process conprising the step of
contacting the,, contact QiOdUCt (A with a conpound (hereinafter, referred
10 to as "conpothFURyastirgapy; gompranentesetertefe EGo8LF % onsi sti ng of
netal s qf p a t i de | f Periodi c Table,
and (2) %gmi;%?laﬁ%%t' g%fa%é\)eéaﬂ)ygg ;E)’F%%care}'gg gc%oﬁgfr%g?nﬁg?ﬁ;eﬁgt'ep of contacting

thgy cont act pr(fﬂlﬁ?u(r&)fﬂﬂ&] thle8ohARABLolBL t2EE Bt 1QA P TLED
conmpound (here|naf er
contact product, and
(iii) contacting the purified contact product with the
remaining component(s).
The contact product according to the present invention,
15 which is obtained by the process comprising the step of
‘ contacting the components (a) to (d), may contain starting
materials (namely, thé components (a) to (d)) as un:eacted
matrials.
- When the compounds (a) to (d) are diethylzinc,
20 pentafluorophenol, water and methyldioctadecylamine,
| respectively, an example of the process for producing the
contact product according to the present inveniton comprises
the steps of:
(1) adding a2 hexane solution of diethylzinc to toluene
25 as a solvent,
(2) adding thereto dropwise pentafluorophencl andwater
in the same molar amount as that of éiethylzinc and in a half
molar amount thereof, respectively,

(3) stirring for from 10 minutes to 24 hours at 70 C,

30 (4) adding methyldioctadecylamine in an amount of 0.2



15 referred to as "conpound (C) " ) Preferred is the above latter

catal yst. Exanples of the conpound (B) are a nmetal conpound q,sr d by
the following fornula [5], and a LL-oxo0 type netal conpoun&ztjﬁlg{agf)?wgo

L2aMeXl b 151, wherein a is a nunber Fhtisfying 0 < a 5 8 dependi ng upon a
val ence of M2; b is a nunber satisfying O <b 5 8 dependi ng 25 upon a
val ence tWime\fby vpole Honddethyladbnsf, taed G oups 3 to 12 or Lant hani de

Series of the Periodic Table of the Elements; L 2 is a group havifcgg a
cycl opent adi enyl® k B THinsh fa& faiash 10 gdnutasHe @dnhauxisngta 7Refer o- at om

a plurality of L2 groups .may_be the same.or different each other, and a
pl 5rgl i tly gf 3 ezgﬁpg‘ﬁﬁgtrmérﬁguﬁﬁtigﬂﬁf'? nALted i ReGPFESS &P t#ough a

o1 11 ogen SHraaCY FResne 7] BB T e Betbods SARREASRn . 1o

a gal Ogﬁ%ﬂﬁﬂi’ﬂlf BY YR I0R ea%mﬁ%@mﬁ%&@%%&@ £6r
oup, and a

cycl opent adi enyl type anion skel eton) or a hydrocar bonoxy

pl ural i taaaift Pn pooymeriRa tiod hExampl o¥ ofitHecathlyadcoptdmst fo@npl es
of M2 are a scandiumatom an yttriumatom a titaniumatom a zirconium
at om a pediymieint za tbhon asilagsia ldcadtiadigs acompbnemtoaven( 19 4 aatadlystat om a
chromiumatom a 10 nol ybdenum atom a tungsten atom a nanganese atom a
t echnet Phaineshby @ iRERregHRoRPF s hadi Glg?ﬁaﬁﬁﬁP afcepatacdting the hodi um

aLom 2 shihch ANRE PaP L e AT AP IS BLELSERRLY 2 dietal,atom of

8 angy par oy ars Yo REELEEAN'R) D "EEah mit &t OHb25ctRE FUR fhe group
consisting of metals ¢of the Groups 3 to 12 and Lanthanide Serles
of the Periodic Table, and (2) a catalyst obtained by a process
comprising the step of contacting the contact product (A) with
the compound (B) and an organcaluminum compound (hereinafter,

15 referred to as “"compound (C})"). Preferred is the above latter
catalyst. |

Examples of the compound (B) are a metal compound

represented by the following formula [5], and a U -oxo type
metal compound thereof:

20

L2,M*x%, [51,

wherein a is a number satisfying 0 < a = 8 depending upon a
valence of M*; b is a number satisfying 0 <b = 8 depending
25 upon a valence of M?; M? is a metal atom of the Groups 3 to
12 ?r Lanthanide Series of the Periodic Table of the Elements;
L?is a group having a cyclopéntadienyl type anion skeleton,
or a group containing a hetero-atom, a plurality of L? groups
may be the same or different each other, and a plurality of

30 L2 groups may be optionally linked in direct, or through a group



Exanpl es of the group having a cycl opentadi enyl type anion skeleton as L2
are an 775-(substituted)cycl opentadi enyl group, an

775- (substituted)indenyl group, and an 7) 5- (substituted) Fzﬂﬁ%¥%%§ 07
group. Specific exanples thereof are 300" an 775-cycl opent adi enyl group, an
77 5 -met hyl cycl opent adi enyl group, an 7)5-tert-butyl cycl opent adi enyl
group, d&entainingdanearppeyatepontadiehitonyratipm,ap Pltrogen atom,

5-1, 3-di net hyl cycl opent adi enyl. group, an 77 L

5- 10 er (AR ARNESR (APt 9 cFBHEREBESN, PTy o Mhosphomugsaton; X' is a

571 et Lo PR O BYEBRARER §Pgf €kB1 yBink the group having

- met hy lwy3mi o ag I n

7L i OO Gl oBBLoGhEEK LR ob a hyarocazbonoey
2
h

: 4-drdue) Bacy ¢ 1AL BEly @V k! girotps Ay Be t3He same or different
-te
t

-1
-1
}anethylcyclopentadieny group, an 7) 22 January 2007 31 5- pent
y| ®adhometieacli enyl group, an 77 5-indenyl group, an 77

-4,5,6, 7-tetrahydroi ndenyl group, an n5-2-nethylindenyl group, an
s- 3- net hyl i nderamplesupt Mnare £ secapdlivmi@bom, oyt trkom atom, a
0 e R Mgk e ai S35 Bbn, ey Rk ooy, & Falaaom
n5- 5. artetn o i ShEeR 2SR Aoy & HRER oA SR arf
SR R Y B efs o QLSS L oLl

5- 2- net hitlond}- AAODE OGN t 61l RY rughRiL.unR B tdr, 4aScHSAL t Mieaw | a ShE.undn
n5- 2- net hyl - 4, 5- benzi ndenyl group, an n 5-4-phenylindenyl group, an

n5- 2- netaltpm,5aphdaekelnddon absl gr pal lagiiunb-stamet M 14- plrefelratdanyd gr oup,

metal afom of the Groups 3 to 11, further preferably a metal

SO 0101010101
N

atom of the Groups 3 to 7, and particularly preferably a metal
15 atom of the Group 4.

Examples of the group having a cyclopentadienyl type
anion skeleton as L? are an n5-(substituted)cyclopentadienyl
group, an ns-(substituted)indenyl group, and an 7
5--(subst:l.tuted)f.‘l.uorenylgrc::up.Spet:::l.f:l.ce:n:a.mplesthereofare

20 an 7 °-cyclopentadienyl group, an 7 °-methylcyclopentadienyl
group, an n5—tert-butylcyclopentadienyl group, an 7
5.1,2-dimethylcyclopentadienyl group, an 7
>-1,3-dimethylcyclopentadienyl group, an 7
5-1~-tert-buty1-2-methylcyclope'ntadienyl group, an 7

25 5-1-tert-butyl-3-methylcyclopentadienyl group, an 7
*-1-methyl-2-isopropylcyclopentadienyl group, an 7
5-1-methy1-3-isopropylcyc1opentadieny1 group, an 7
°.1,2,3-trimethylcyclopentadienyl group, an 7
5.1,2,4-trimethylcyclopentadienyl group, an 7

30 5--1:etramethylcyclopentadie,nyl group, an 7}



an n5-2-net hyl - 4- napht hyl i ndenyl group, an n5-fluorenyl group, an

n5-2, 7-di met hyl fl uorenyl group and an n 5-2,7-di-tart- butylzhl uoren%(b07
group; and substitution groups thereof. 20 Exanples of the e‘fué‘fa@f omin
the group containing a hetero-atoma8lL2 are an oxygen atom a sul fur
atom a nitrogen atom and a phosphorus atom Exanples of the group

cont ai ni ?}@eretaxm'ehplayoﬂmpeatadjzdder@lmpanaw *adyldegy Jigawiip Aan
t hi oal koxy, group; a thioaryloxy group; an al kylam no group; an arylam no

25 group? ak .86y ToHedprabipdge sndenyd smputhoshi AS-grmethydindsmy®ii c or

aliphatic_heterocycldc group containing inits rign | east one atom

t
sel ect ed3F9BPr t AR Jr oy Tindgnyds 9IZRUBey dh BAf 0 ‘%&t§mlﬁ1§#dedtlb¥n a
it t d hel at i | i .. 30 |
of the P L oRfal s MR S aBeRE, §REoB, K ey methvdantenkhory
et P anShn im0 ofb chy Einashy B 858%E DAl %y Tgroup. & o O

2, 6- di met-hy ey enmut ¥l Ph@endl grduf; ﬁﬁJwawutgiQHaenal group,
2- et hyl phenoxy group, a 5 4-n-propyfphenoxy group, a 2-isopropyT phehoxy

group, aan 27 6-diteoprbpitlylHanisyyDragpup A dn SBE-Butpnthatyl Hideny1a
4-tart-butyl phenoxy group, a 2, 6- di - sec- butyl phenoxy group, a
4-tert - ARGMP 4-at Ry phdens-hptypindenys- grongr.t dsut®y| phenoxy group, a

4- met hoxyphenox rou a to 2,6-dimet haxyphenoxy group, a

3, 5- di net'ﬂdw%r%&x&%ﬂwé 9ZRum; Gfofhe W%ﬂm‘%}?ﬁnﬁﬁnvﬁmnoxy
gr oup, 4-nit [ ophenox .Qu a_2-am nopheno group, a3-am nophenoxy
grgﬁp, }r}l@m %o?h?’%‘ﬁﬁéﬁg’@’&%’? %r‘i?%:GgPrﬁ%/hl orophenoxy group, a

2, 4, 6-trsi_fz!’qqr—,o_@ﬁm%}g_{m&en§é_t _Bir_g@gt'hw Froup, 15 a dimethyl am no

group, a diethylamno dgroup, a di-n r
*-2-methyl-4-isopropylindenyl group, an 7 °-4,5-benzindenyl
-group, an 7N°-2-methyl-4,5-benzindenyl group, an 7
5-4-phenylindenyl group, an 7 5-Z-methy:i.-S-phenyl:i.nc'[enyl

1% group, an 7°-2-methyl-4-phenylindenyl group,
an 7°-2-methyl-4-naphthylindenyl group, an 7 °*-fluorenyl
group, an 7°-2,7-dimethylfluorenyl group and an 7
5—2,7-di-tert-butylfluorenfl group; and substitution groups
thereof.

20 Examples of the hetero-atom in the group containing a
heterco-atom as L% are an oxygen atom, a sulfur atom, a nitrogen
atom and a phosphorus atom. Examples of the group containing
ahetero-atomare an alkoxy group: an aryloxy group; a thioalkoxy
group; a thioaryloxy group; an alkylamino group: an arylamino

25 group; an alkylphosphino group; an arylphosphino group; an
aromaigic or aliphatic heterocyclic group containing in its
riing at least one atom selected from the group consisting
of an oxygen atom, a sulfuratom, anitrogen atomand a phosphorus

atom; and a chelating ligand.

30 Examples of the group containing a hetero-atom are



| so- propyl am no group, a diphenylam no group, an isopropylam no group, a
tert-butylam no group, apyrrolyl group, a dinethylphosphingzqa&ﬂﬂ%zaoﬂ-
(2-oxy- 1| -propyl ) phenoxy group, acatecholato group, a 2 -hydoroxyphenoxy
group, a resorcinolate 20 group, a 3-R¢dor oxyphenoxy group, a

4-1isopropyl catechol ato group, a 4-isopropyl-2-hydoroxyphenoxy group, a

3- met hoxacee tbbsivagooypoupn athoxgt gmownp?- Ayrder oxypherRpxvpoXyoditouwd ,

1, 8-di hydr oxynahpt hyl group, a 1, 2-di hydroxynahpthyl group, a

2, 2' - bi pReRyl dBEIC-gr iR - &1, terbr butexyhigrsiuny cupph@soxy group, a

2, 2" -di hydroxy- 6, 6' -di net hyl bi phenyl _grqup, _a - .

4,41, 6, 6¥-‘{“@F¥‘X- g‘ﬁ“%ﬂ ﬁz%@* -ﬁe¥h9r9&§mt&¥ém@mug¥°uand ag
4,4',6,6,-ekr - 2,2 -1sobutylidenedi,phenoxy roup. A further exanple
of the nA(ArE g?@‘&%&‘rﬁlﬁ?%’%r%ﬁ‘ﬁupzo% 3'8%@%‘5%’?‘&85?8&%? t he

f ol lsow ng_§ op F¥LI1b8le %ﬁg&&é 097 = 5%$ Lh R4 is a

hydr ogen ato%] gghélsggﬁ%%ton1o yaghgd%ggéfg§ léﬁ%#C) Ye?ﬁﬁgé 4 groups
may be tbessanesepraigy1gt oxg@f&ﬁp, é)MJBE@-lS@@{rEgBe%&yb?:%W,e%
mutually, or may forma ring. anples of R4 in the Tornulda [6] are a

hydr ogen4d atent - batfyllpireimexiaigoroup, @RQEi-dd -aiexm bwt PLpREAGXEt gFbup) | odi ne
atom a nethél group, an ethyl group, a n-propyl group, an 10 i sopropyl
group, a2nibteyk-gusyd - rmethylphghogrogpou®. @ cl ohexyl group, a pheny

group, a_l-naphtyl group and a benzyl group. A still_ further exanple of
the het ef oﬁé‘? ﬁ?ésﬁf%ﬁfﬂ@hﬂj}% g lwgr%tig-%fﬂr%véabeeow gRePa| Bowi ng

| fo&gula £7éidiﬁét§§§ydﬂgaé§y group, a 3,5-dimethoxyphenoxy group, a
2-chlorophenoxy group, a 4-nitrosophenoxy group, a
4-nitrophenoxy group, a 2-aminophenoxy group, a 3-aminophenoxy
group, a 4-aminothiophenoxy group, a 2,3, 6-trichlorophenoxy
group, a 2,4,6-trifluorophenoxy group, a thiomethoxy group,

15 @ dimethylamino group, a diethylamino group, a di-n- or
iso-propylamino group, a diphenylamino group, an
isopropylaminogrbup,atertubutylaminogfoup.apyrrolylgroup,
adimethylphosphinogroup,a2-(2-o#y-l-propyl)phenoxygroup,
acatecholatogroup, a 2-hydoroxyphenoxy group, aresorcinolate

20 group, a 3-hydoroxyphenoxy group, a 4-isopropylcatecholato
group, a 4-isopropyl-2-hydoroxyphenoxy group, a
3-methoxycatecholato group, a 4-methoxy-2-hydoroxyphenoxy
group, a 1,8-dihydroxynahpthyl group, a 1, 2-dihydroxynahpthyl
group, a 2,2'-biphenyldiol group, a 1l,1'-bi-2-naphthol group,

25 a 2,2'-dihydroxy-6,6'-dimethylbiphenyl group, a
4,4',6,6'-tetra—tert-butyl-z,z'-methylenedipheno§y group,
and a 4,4',6,6'-tetramethyl-2,2'-isobutylidenediphenoxy
group.

A further example of the hetero atom-containing group

30 is a group represented by the following formula [6]:



R64 0 C7] R3 R6l R62 wherein respective R61 to R66 groups are

i ndependently a hydrogen atom a hal ogen atom a hydrocarb ou

hydr ocar bon oxy 20 group, a silyl group or an am no group, ?ﬁé%mﬁﬁng@7the
sane or different, and two or nore tB8reof may be bonded nutually, or
forma ring. Exanples of R61 to R66 in the above f ormula [ 7 ] area

hydr ogen 22. January 2007 34 atom a fluorine atom a chlorine atom a
brom ne atom an |od|ne atom a phenyl group, a 1-naphtyl group, a
2-naphtyl group, RfsPedt-butyl group, a %6 b- di et hyl phenyl group, a
2-fluorenyl group, a 2-nethyl phenyl group, a 5 4-trifl uoronethyl phenyl
group, a 4-nethoxyphenyl group, a 4-pyridyl group,a cycl ohexyl group, a

2-1i | ph . , b | , hyl , hyl si | yl

%rliﬁgf);:%%ﬁr% ﬁgfogf%qgigggf%wgrorg ;m |a§tgw§rﬁ%u5tm§¢f:é%§%p¥>nsé ’
i

above- rre%?é%%gd&g {2 %HW %nr?]a%s l}é ! ‘%F %ﬁﬁfeﬁﬁgpngab‘fiu?:gp

coor di na&i-r}ﬂoPQStl’iéPQSf 43 BkEBo I&%rde% J. Ceér\.”lfi‘g

oxazol i ne, bisoxazoll ne, ?erpyrlglne azone, ﬁ@lene# ggnlne

triethyl enet etERampLesPOEPRYIin, tied %xﬁii@r[@Pdaféyatﬁ}&ro&énEé%m es of
t he above-nentioned group, through which plural L2 groups are |inkéd, are

an al kyl ®nElupoimpe saitbmasaanohleriylee adogr,0dwp bromimp yd 6ne, GEnUPodne

di et hyl net hyl ene group and a di phenyl net hyl ene group; a silylene group
such as &tom; wmﬁghg#oagow -du%tqﬁhﬂlgr@np.gnompmmlpwm | ghene 20
gr oup angsa.tetr meth&ldlswylenelgrgr and a hetero-atom

opropyl gro n-buty up, a tert- -butyl group, a
cyclohexyl group, a phenyl group, a l-naphtyl group and a benzyl
group.

A still further example of the hetero atom-containing

group is a group represented by the following formula ([7]:

15
RE6
R65 / N
RS o’//
(7]
R 3 Rﬁ'l
R®2
wherein respective R to R®® groups are independently a hydrogen
» atom, a halogen atom, a hydrocarbon group, a hydrocarbon oxy

20 group, a silyl group or an amino group, they may be the same

or different, and two or more therebf may be bonded mutually,

or may form a ring.

Examples of R°' toR*®in the above formula [ 7] are ahydrogen



such as a nitrogen atom an oxygen atom a sulfur atomand a phosphorus

atom Exanples of the hal ogen atomas X1 in the formula [5] rine
atom a chlorine atom a brom ne atomand an 25 iodine ato%Z%guaag}f)lfzgds‘Pof

t he hydrocarbon group as X1 are an al¥%l group, an aral kyl group, an aryl
group and an al kenyl group. Exanples of the alkyl group as X1 in the
fornul a 48&4m, aa ef huorihel agooup,a ashkihihe gadbom,, aabromime HLEowp, anan

i sopropyl _ 30 group, a n-butyl group,a sec-butyl group, a tert-butyl group,
22 JanuaSitmpatam, 4 P%%ﬁiygrgﬂbup,a A-napbimll gpaum, a hempityl group,

- tyl -h I , -octyl group, a n-decyl roup, a
h- dodecyE PR s beREiEdy B5r By i & SLBPEBEIPR GG ITSIEAC of t hes
| kyl ityuted w,th hal t ch as a fluorine
Zt o?/n grég_h or&slgeng‘?oér#lggi’ijr maﬁ@\g%%%té?ﬁyg%gg8§ﬁg]aggom Exanmpl es of such
| kyl h u _ L yl p,.a
i Br ones P Eondthy HBRARTL iyt RO LhORRERERLY (oD a7 |

pent af | upraatiayl aeoEp , a p@f&haﬁegmogwo@p@,zaisa§£5bwbﬁtéwyw group, a

pertl uorohexyl group, a perluorooctyl —group, a perchloropropyl "group, a

per chl orgawuipy,| agbenpyangroappea mettopl aydum @lprievhylesilyhepsup Kyl
groups nmay be substituted with an 15 al koxy group such as a nethoxy group

and an & Hdphegydmethinlshiyl osyoypoud Lrurethy-4-phenyde thwlmrarp an
Formi a8 -4 Sl PEoPul GHRPD Hol PHEoToPBeRy 1 SRS at o,  and
ML P e of A0l yon 20 0B Mk e Lo Rl £ NG 14 fufn 81 RERI SR s HRH P 2
having plural coordinating positions. Examples thereof are
acetylacetonate, diimine, oxazoline, bisoxazoline,
terpyridiﬁe. acylhydrazone, diethylenetriamine,
triethylenetetramine, porphyrin, crown ether and cryptate.
15 Examples of the above-mentioned group, through which
plural L2 groups are linked, are an alkylene group such as an
ethylene group, a propylene group, a.dimethylméthylene group
and a diphenylmethylene group; a silylene group such as a
silylene group, a dimethylsilylene group, a diphenylsilylene
20 group and a tetramethyldisilylene group; and a hetero-atom
‘ such as a nitrogen atom, an oxygen atom, a sulfur atom and
a phosphorus atom.
Examples of the halogen atom as X! in the formula [5]
are a fluorine atom, a chlorine atom, é bromine atom and an
25 iodine atom. Examples of the hydrocarbon group as X! are an
alkyl group, an aralkyl group, an aryl Qroup and an alkenyl
group.
Examples of the alkyl group as X' in the formula [5]
areamethylgroup,anethylgroup,an-propylgroup,énisopropyl

30 group, & n-butyl group.,a sec-butyl group, a tert-butyl group,



group, an isobutyl group or a tert-pentyl group. Exanples of the aralkyl
group as X1 in the formula [5] are a benzyl group, a 2007
(2- net hyl phenyl ) net hyl group, a (3-nethyl phenyl) net hyl gro&%}a%Pmy 0
(4- et hyl phenyl ) net hyl group, 25 a (233-di net hyl phenyl ) nethyl group, a
(2, 4-di nmet hyl phenyl ) met hyl group, a (2,5-dinethyl phenyl)nmethyl group, a

. (2, 6-di amt hgophémll gretup) ayroupentyl( §réug,nat maqreniyy) ngirbwlp ,greoup, a
30 (3, 5-di net hyl phenyl ) net hyl group, a 22 January 2007 36
(2, 3, 4- t toRE D PPAFAVEFABPRVE Ng 'L gropp ,.3an+1e¢ky hydntiepy 1a pedBEylgr oup,

a (2,3,6-tinethyl phepyl thyl group, a, .(3,4,5-tinethyl phenyl)net hyl
o, siEeup: e e e I P oRr Ay’ group and B'n-41bosyl
(2,3,4,5-%&% anet hyl phenyl ) net hyl group, a

(2,3,4,6'5-I e #énethylphenyl)nethyl group, a

(

2,3,5 6-tetra a peat I hyl
gro%p, an (ethgﬁgﬂghgrﬁﬁgﬁﬁxgj. %r ﬁg?pg Tﬁgpﬁgpéﬁgﬁﬂﬁg H%%h%?ggrﬁup, an

(i sopr opya PbGa | ateH BUEho®aPE1doL InBUE dd anyh LOBLAK a 8RR brémine
(sec-butyl phenyl ) nmet hyl group, a (tert-butyl phenyl)nethyl group, a

(n- pent yatpdrerand net yddineuptom. Exsmprasybpheuagh)antaykyldr gnpupaare
(n- ht xyl phenyl ) met hyl group, 15 ain-ottylphenyl)nethyl gr oup,

a(n- dt cy? flawpomathyl anoup, a trifiupzeserhydeaypypet Aydhipoemethyl e
napht hyl met hyl group and an anthracenyl nethyl group. Each of these aral ky
grgupsydﬁvnﬂé's%bEFRFBFQ&qmquY%iqﬁﬁ enaafiﬂP%8@¥%¥}aﬂ??%@riﬂe atom a

Chi e e Gt O41k1 Box88 Ryl 08 £ Tlub28pRER§10Prdlp 2 0%y 9roup such
| perfluorobutyl group, a perfluorchexyl group, a perfluorooctyl
group, a perchloropropyl group, a perchlorobutyl group and
a perbromopropyl group. '
Further, these alkyl groups may be substituted with an
15 alkoxy group such as a methoxy group and an ethoxy gfoup; an
aryloxy group such as a phenoxy group: or an aralkyloxy group
such as a benzyloxy group.
The alkyl group as X' in the formula [5] is preferably
an alkyl group having 1 to 20 carbon atoms, and more preferably
20 amethyl group, an ethyl group, an isopropyl group, a tert-butyl
group, an isobutyl group or a tert-pentyl group.
Examples of the aralkyl group as X' in the formula [5]
are a benzyl group, a (2-methylphenyl)methyl group, a
(3-methylphenyl )methyl group, a (4-methylphenyl)methyl group,
25 a2 (2,3-dimethylphenyl)methyl group, a
(2,4-d;methy1phenyl)methyl group, a
(2,5-dimethylphenyl)methyl group, a
(2,6-dimethylphenyl)methyl group, a
(3,4-dimethylphenyl)methyl group, a
30 {3,5-dimethylphenyl)methyl group, a



met hoxy group and an et hoxy group; an aryl oxy group such as a phenoxy

group; or an aral kyl oxy group such as a benzyloxy group. T K roup
as X1 inthe formula [ 5] is preferably 25 an aral kyl grogg‘r%@hgéo?gto

20 carbon atons, and nore preferably 3@ benzyl group. Exanples of the aryl
group as X1 in the formula (5] are a phenyl group, a 2-tolyl group, a

3-tolyl (@ mips-ioiniethy¥phedyd)me tdy B-giydbyp, gaoup, a 2, 4-xylyl group, a
2,5-xylyl group, 30 a 2,6-xylyl group, a 3,4-xylyl group, a 3,5-xylyl

group, A23 .JarftutmetRpdphedyld @ thyl igreowpl phenyl group, a

2,3,5-trinmethyl phenyl group, a2,3,6-trinethylphenyl group, a

2, 4, 6- t riZvet 41 tolee hYgPBGB¥1)$Q£hE¥}QF9%ﬁth?lphenyl group, a

2,3,4,5-tet t hyl phe rqQup, .a 2, 3,4, 6-tetramet hyl phenyl group, a 5
2,3,5,6@%&42#2%1%#g%gﬂékeﬁgaadgg?ﬁﬁﬂﬂﬁﬁﬁfhprhenyI group, an ethyl pheny
group, -pr , 1,S0 | phenyl group, a n-butyl phenyl
grdﬁp, 3il§;>{ﬁ%@§%ﬁ%%9ﬂ5§§§3Hgﬁ?ﬁﬁnq¥§§§y|%heny| group, an
|sobutyughqnﬂ.5ﬂfgﬁ&aﬁe@hggghﬁhghgmgtﬂypu@roaﬁgoaneopentyIphenyl group, a
n- hexyl phenyl group, a n-octyl phényl group, a h-decyl phenyl group, a

n- dodecyinleEny,/6 HfotiPamaéthlphenddoed ihenygreapypa a naphthyl group and an
ant hracenyl group. Each of these aryl groups maybe substituted with

ahal oger( 2,15 Sttt stcamethglpheayillemedthgnd. @rgupor ane atom a brom ne at om
and an iodine atom_ an al koxy group such as a nethoxy group and an et hoxy
group; dremtameShyiphenyldineibyd gronty a3 olpthydphgaydimeashivky group
such as a benzylo rou The aryl grqup is preferably an aryl group

hatl ng PP 2F AF' < %BﬁJ‘HPSHEi)é'ﬁ& egﬁ)‘?‘é‘?erﬁﬁl y a phenyl group.

(isopropylphenyl)methyl group, a {(n-butylphenyl)methyl group,
a (sec-butylphenyl)methyl group, a (tert-butylphenyl)methyl
group, a (n-pentylphenyl)methyl group, a
(neopentylphenyl)methyl group, a (n-hexylphenyl)methyl group,
15 a (n-octylphenyl)methyl group, a (n-decylphenyl)methyl group,
a (tetradecylphenyl)methyl group, a naphthylmethyl group and
an anthracenylmethyl group.
Each of these aralkyl groups may be substituted with
a halogen atom such as a fluorine afom, a chlorine atom, a
20 bpromine atom and an iodine atom; an alkoxy group such as a
methoxy group and an ethoxy group; an aryloxy group such as
a phenoxy group; or an aralkyloxy group such as a benzyloxy
group.
The aralkyl group as X' in the formula [5] is preferably
25 anaralkylgrouphaving7t020carbonatoms,andmorépreferably
a benzyl group. '
Examples of the aryl group as X! in the formula [5] aTre
a phenyl group, a 2-tolyl group, a 3-tolyl group, a 4-tolyl
group, a 2,3-Xylyl group, a 2,4-xylyl group, a 2,5-xylyl group,

30 a 2,6-xylyl group, a 3,4-xylyl group, a 3,5-xylyl group, a



Exanpl es of the hydrocarbonoxy group as X1 in the fornula [5] are an al koxy

group, an aryloxy group and an aral kyl oxy group. Preferred aﬁﬂg@ y
group having 1 to 20 carbon atons, an aryl oxy group havingzgﬁfo bgg?bon

atons, or an aral kyl oxy 25 group havimy 7 to 20 carbon atons. Exanples

t hereof are hydrocarbonoxy groups as above-exenplified as L', a

( 2- met hy|2plferdd Yminetkylpheoyl gro8pneahdy|) phényicimeithydphenypligraup,

(4- met hyl phenyl ) nmet hox roup, a (2,3-dinethyl phenyl)nethoxy group, a 30
(2, 4- di méthy? pﬁéﬁﬂ-?‘ﬁé’-{’w &bl grogpaa 3aﬁu§/-yt12iewthmhpheny1 group,

(3 a-di ﬁ%l‘ﬁ%ﬁ%%ﬁ%ﬁ%@hgﬁﬁ D 9Bur 5 a5 44 ek ngr BAER 'h | Eﬁ%ﬁl{ﬁ%ﬁﬂﬁﬁi a
5(2,3,4 1] 2 -trimet t
oroup. and S Bend 2y of Suce e ped it ndhd o bt b, o oup, n- et hoxy

group, an, 3, %0R - At & | gr [ gﬂﬁﬁﬁw Yp, @
phenoxy grgug,ﬁg 2,efﬁﬁ%?gg%?gﬁﬁgﬁ)%ﬁgggkyggfgﬁﬁa@?tg§% be zyg%xy gr oup;

further pmneleghyaplengl NgEbapy @' avpropylPtesiyl reup, an .
2,6-di (tert-butyl)phenoxy group or a benzyloxy group; and particularly

pr ef er r ed sioprapyeipioayy r gupupor aanphbatgydpheropb. gxéups aore preferably a
chlorine atom a nethyl group, 15 an ethyl group, a n-propyl group, an

i sopr opyEegr&WFY lphenyl y9rogPeup, tarkePrlylphenyl agarablpby| agr oup, a
Further ” L8PRREYInRe P L (P RRe 8l BrPoRCRBNATES GUEOUR. Bt hoxy’ oroup. or 2
Phepoxy geBPan 3l dnéiiPl G ollp ! A% A 1 SRURGY KL EP! S80bEEy Pkl O MUl &
group, a n-decylphenyl group, a n-dodecylphenyl group, a
n-tetradegylphenyl group, a naphthyl group and an anthracenyl
group. '
Each of these aryl groups may be substitutedwithahalogen
15 atom such as a fluorine atom, a chlorine atom, a bromine atom
and an iodine atom; an alkoxy group such as a methoxy group
and 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
20 20 carbon atoms, and more preferably a phenyl group.
Examples of the hydrocarbonoxy group as X! in the formula
[5] are an alkoxy group, an aryloxy group and an aralkyloxy
- group. Preferred is an alkoxy group having 1 to 20 carbon atoms,
an aryloxy group having 6 to 20 carbon atoms, or an aralkyloxy
25 group having 7 to 20 carbon atoms. Exadmples thereof are
hydrocarbonoxy groups as above-egemplified as L', a
(2-methylphenyl)methoxy group, a (3-methylphenyl)methoxy
group, a (4-methylphenyl)methoxy group, a
-(2,3-dimethylphenyl)methoxy group, a

30 (2,4-dimethylphenyl)methoxy group, a



[5], wherein M is a titaniumatom are

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

di met hyl si | yl enebi s(2- met hyl cycl opent adi enyl ) titanium dicﬁ?g??ﬁ%¥2007
di'met hyl si | yl enebi s(3- et hyl cycl opentd8i enyl) 25 titanium dichloride,

di met hyl si | yl enebi s(2-n-butyl cycl opentadi enyl) titanium dichloride,

di et hyl 62} §+dameithBlphényd) mechapgntgdoapyl B titani um dichl ori de,

di met hyl si | yl enebi s( 2, 3-di et hyl cycl opent adi enyl ) titanium 30 dichloride,
22 Januat¥- %oéime@mﬁm?wlémpymﬁbis{wmth hyl cycl opent adi enyl )

titaniu di chlori de,. di met hyl si |yl enebi s(2, 5-di nmet hyl cycl opent adi enyl)
titaniuﬂl3d+EHF@ﬂﬁ$¥1é¥?ﬁﬁﬁ¥ﬂ9FQQSﬁeﬂﬁﬂégf3?4-dinethylcyclopentadienyl)
titaniu dic L ' iLLyl enebi s(2, 3-et hyl net hyl cycl opent adi enyl)
titamtﬁg%i%h?%&?@ﬁi%ﬁuégigyé?kbﬁﬁ%&ﬁ%ﬂ P ePhyi met hyl cycl opent adi enyl )
10 gitanfyumy dyCRk-9ijedsiviphenyl )metho v

1 .
di met hyl si iyl enebis(2,5-¢e hylﬂethylcyc op ﬁ?gﬁreﬁy|) titani umdichl ori de,

di met hyl &2 ) y| srekiislet Hech PR Rl eiest RAQYA etz RO hgploride,
15 i it hl ot Ly ot s(@zp% yid fot g hyl c@%ﬁt adi enyl) ¥ ROKYBLL G

di chl or iMtEre dpretleyirsid yisenebnetRoXy5-groupt hihcwthepant gdoapy! an titani um
di chl oride, dinethylsilylenebis(tetranethylcyclopentadienyl) titanium 20
dichIoH#ﬁQPEWR@FHyH§Q%Heﬁ%m@%tnbéﬁyﬂ)anuﬂtu#mithbbuﬂ@ay group,

a phenoxy group, a 2,6-di(tert-butyl)phenoxy group or a

10 benzyloxy group: further preferred is a methoxy group, a
phenoxy group, a 2,6-di(tert-butyl)phenoxy group or a
benzyloxy group: and particularly preferred is amethoxy group
or a phenoxy group.

X! is more preferably a chlorine atom, a methyl group,

15 anethyl group, an-propyl group, an isopropyl group, an-butyl
group, a benzyl group, an allyl group,a methallyl group, a
methoxy group, an ethoxy group or a phenoxy group, and further
preferably a chlorine atom, a methyl group, a methoxy group
or a phenoxy group.

20 Examplesofthemetalcoﬁpoundrepresentedbytheformula
[5]., wherein M? is a titanium atom, are
dimethylsilylenebis(cyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2-methylcyclopentadienyl) titanium
dichloride, dimethylsilylenebis(3-methylcyclopentadienyl)

25 titanium dichloride,
dimethylsilylenebis(2—n~butylcyclopentadienyl) titanium
dichloride, dimethylsilylenebis(3-n-butylcyclopentadienyl)
titanium dichloride, |
dimethylsilylenebis(2,3-dimethylcyclopentadienyl) titanium

30 dichloride,



di met hyl si |l yl enebi s(4,5,6, 7-tetrahydroi ndenyl) titanium dichloride,

di met hyl si | yl ene(cycl opent adi enyl ) (i ndenyl )titanium dichl ot
di et hyl si | yl ene( et hyl cycl opent adi enyl ) 25 (|ndenyl)tltanlgﬁ&%“%%?%ﬁﬂde,

di et hyl si |l yl ene(n-butyl cycl opent adi ed91) (i ndenyl) titaniumdichloride,
di met hyl si |l yl ene(tetranet hyl cycl opentadi enyl) (indenyl)titani um

di chl or i ditpe 0y s 12 Rphabliy (one-adAmetrpl agcedpentbai®msy) ) titaanumm 22
January 2007 40 dichloride,
dinethyliiﬁqdqmmﬂﬁethylcyclopentadienyl)(fluorenyl) titani umdichloride,

di et hyl si | yl ene( n- butylcyclopentadlenylé(fluoren 5 titanium
di chl or iHae thyks hi¥ipnebd §d 2. Sdie WY LoYréppanZacdenyl X fitbrriym)

titaniu de, and di net hyl silyl ene(indenyl) (fluorenyl)titanium
dicM(N{aﬁFﬁiéﬁiﬁ onpounds obt ai ned by changing "dinethylsilylene” in the

i ot b YL b enBb Tt Ay e PLERERNE SR PhEARtWR: ca by

t he forrag_(gu[cﬁ].idiereln I\/Q is a titaniumatom are
bi s(cycl opent adi enyl )titani umdichl oride, 15

bi s( met yrmHepeni aUbfBph sl 2t anidtR¥imét Y1 8¢clopentadienyl)
bi s(n-butyl cycl opent adi enyl )titanium di chl ori de,

bi s(di metihdrciwoh opbobhddirddel.)titani um dichloride, bis(

et hyl et hyl cycl opent adi enyl )titani um di chl ori de,

b.s(tr.méﬂﬂnnx%ﬁbﬁzﬁeaebéﬁyﬁyﬂuﬁﬁﬂﬂkﬁ%ﬁ%ﬁl@yca@pezsasmgpyl)
tetranetq_ Iogiptaf n&l)tltanlun1d|chlor|de
10 t chloride’,

dimethylsilylenebis(2,5-ethylmethylcyclopentadienyl)
titanium dichloride,
dimethylsilylenebis(3,5-ethylmethylcyclopentadienyl)
titanium dichloride, |

15 dimethylsilylenebis(2,3,4-trimethylcyclopentadienyl)
titanium dichloride,
dimethylsilylenebis(2,3,5~-trimethylcyclopentadienyl)
titanium dichloride,
dimetﬁylsilylenebis(tetramethylcyclopentadienyl) titanium

20 dichloride, dimethylsilylenebis(indenyl)titanium dichloride,
dimethylsilylenebis(4,5,6,7-tetrahydroindenyl) titanium
dichloride,
dimethylsilylene(cyclopentadienyl)(indenyl)titanium
dichloride, dimethylsilylene(meéthylcyclopentadienyl)

25 (indenyl)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl) (indenyl)
titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)
(indenyl)titanium dichloride,

30 dimethylsilylene(cyclopentadienyl) (fluorenyl) titanium



bi s(pent anet hyl cycl opent adi enyl )titani um dichloride, bis(indenyl)titanium
di chl ori de, bis(4,5,6,7-tetrahydroindenyl)titaniun1dich|ori%i anuary 2007

bi s(fluorenyl)titaniumdichloride, 25 bis(2-phenylindenyl)ti ECimnic

di chl ori de, bis(2-(bis-3,5-trif|uoroﬁ@thylphenyl)indenyl] titani um

di chl ori de, bis%Z-(4-tert-butyIphenyl)indenyl]titaniun1 di chl ori de,

bi s[ 2- (44iehleuddenmet hyl phenyl )i ndenyl Jtitani um di chl oride, 30

bi s[ 2- (4- pet hyl phenyl.)i ndenyl Jtitani umdichloride, 22 January 2007 41

bi s[ 2- ( f@aﬁ&fﬂ#éﬁem (O y¢ierartaadeamid (ffaorenyl ,

bis[2-(p f rqph ), indenyl Jtitani um di chl ori de,

cyclopeAﬁﬁﬁ%%@ﬁ(ggﬁ.cégﬁ%%tyclopentadienyl) titanium dichloride

cycl ope | ' | t_i&m} | '

cyclopeﬂ%ggégﬁg#%¥Pg%?éﬁ)l tltéﬁ?%%%%?%ﬂf%ﬁﬁ&g?l)(fluorenyl)
Lndgnylfgiﬁgﬁgﬂmlalghgﬁkga%?cﬁnoride, pent anet hyl cycl opent adi eny
i ndeny i tani um di chl ori de,

pent | netdimeyicy bpehyadneftetfidams oyl ¢y clapenradiiehyd) defluorenyl)
cycl opent adi enyl ( 2- phenyl i ndenyl ) titanium di chl oride, 10

pt nt anet titaytumpdhchdozdde.2-anfenyl i ndenyl )titani um dichloride,

et hyl enebi s(cyc] opent adi enyl ) titanium dichloride, _
et hyl ene%f%?%_ﬁ%% yyipees I hgerany it idpaiugy idlchloride;

hyl bi s(3- h I ' | ).titani, dich | d "
ct vl oncBIE CHMPaNAT HRIBEEE Sor Shned Ta inatil ehigieper 1n tne
| i = o1 j I .“ mll I I ]
oL ot ol oD AR N AU Al £ pene” ox
et hyl enelg et Koty $ELPYEARE|. 0pent adi enyl ) titani um 20 dichloride,

Further examples of the metal compound represented by

the formula [5], wheréin M* is a titanium atom, are
bis(cyclopentadienyl)titanium dichloride,

15 bis(methylcyclopentadienyl)titanium dichlofide.
bis(n-butylcyclopentadienyl)titanium dichloride,
bis(dimethylcyclopentadienyl)titanium dichloride,
bis(ethylmethylcyclopentadienyl)titanium dichloride,
bis(trimethylcyclopentadienyl)titanium dichloride,

20 bis(tetramethylcyclopentadienyl)titanium dichloride,

| bis(pentamethylcyclopentadienyl)titanium dichloride,
bis(indenyl)titanium dichloride,
bis(4,5,6,7-tetrahydroindenyl)titanium dichloride,
bis(fluorenyl)titanium dichloride,

25 bis(2-phenylindenyl)titanium dichloride,
bis{2-(bis-3,5-trifluoromethylphenyl)indenyl] titanium
dichloride, bis[2-(4-tert-butylphenyl)indenyl]titanium
dichloride,
bis[2-(4-trifluoromethylphenyl)indenyl]titanium dichloride,

30 bis[2-(4-methylphenyl)indenyl]titanium dichloride,



et hyl enebi s( 2, 5-di net hyl cycl opent adi enyl )titani um dichlori de,

et hyl enebi s( 3, 4-di net hyl cycl opent adi enyl )titani um dichlori

et hyl enebi s( 2, 3- et hyl net hyl cycl opent adi enyl )titani um dichlgﬁﬂgégny2007
et hyl enebi s( 2, 4- et hyl net hyl cycl opent &bt enyl ) ti tani um dichloride,

et hyl enebi s( 2, 5- et hyl net hyl cycl opent adi enyl )titanium 30 dichloride, 22
January 209072 - 42, Bt Gynebbyilph®riy k) indemyhyt tyehdpentddditelgtjde t ani um
di chl ori de, ethyl enebis(2,3,4-trinethylcyclopentadienyl)titanium :

di chl or i Rfes [ 3- eRentafispsopheny ) Hnﬁqurwi/ b%gepémna@iiamqﬂdani um

e I T
C ) SeH S fft e | R A HBLRRN T Uil b B onzorsae,
et hyl ene&y&iéém&ayéﬁmfﬂluumml Oftli%nlnﬁﬁ gﬁéié&’i‘féfiﬁlaﬁ’pe“t adi enyl)

(pent anmet'hyl cycl opent adi enyl ) titanium dichlori-

et hyl enemged ¥pEfl welkenyl ) tiaeiyn tdiciiewdechl ori de,

et hyl ene( et hyl cycl opent adi enyl ) (indenyl)titanium 15 dichl oride,

et hyl engfenttanet kgt pplop aditadilentindd€dpdenylont iinan thinhddchderigtenhy| ene(
t et t anet hyl cycl opent adi enyl ) géinden(yllztitaniumdichloride,

et hyl end@taidn ey ehopeptpddeanl (fluarenid htthapiugme dichjoride,

ety e sl LOSPE 18 S 14 et Y AL A B T chioride.,

10 pentamethylcyclopentadienyl(2-phenylindenyl)titanium
dichloride, ethylenebis{cyclopentadienyl)titanium
dichleride, ethylenebis(2-methylcyclopentadienyl)titadium
dichloride, ethylenebis(3-methylcyclopentadienyl)titanium
dichloride, ethylenebis{2-n-butylcyclopentadienyl)titanium

15 dichloride, ethylenebis(3-n-butylcyclopentadienyl)titanium
dichloride, |
ethylenebis(2,3-dimethylcyclopentadienyl)titanium
dichloride,
ethyleneblis(2,4-dimethylcyclopentadienyl)titanium

20 dichloride,
ethylenebis(2,5-dimethylcyclopentadienyl)titanium
dichloride,
ethylenebis(3,4-dimethylcyclopentadienyl)titanium
dichloride,

25 ethylenebilis(2,3-ethylmethylcyclopentadienyl)titanium
dichloride,
ethylenebis(2,4-ethylmethylcyclopentadienyl)titanium
dichloride,
ethylenebis(2,5-ethylmethylcyclopentadienyl)}titanium

30 dichloride,



di chl ori
di chl ori
di chl ori
di chl ori

de, ethyl ene (pentanethylcycl opentadienyl) (fluorenyl)titanium
de, ethylene(n-butylcyclopentadienyl) (fluorenyl)ti '
de, ethylene 25 (tetranethylpentadienyl)(fluorenyl)tz??gllrlluég%?oo7
de, ethyl ene(indenyl) (fluorefgl)titani um dichloride,

| sopropyl i denebi s(cycl opent adi enyl) titaniumdichloride,
i sopr opy¢thighenpbd 8{3e 5me thycinpeny hdirehppenitaddienyl X tbani ade, 30
i sopropyl i denebi s( 3- net hyl cycl opent adi enyl )titani um 22 January 2007 43

di chl ori
di chl ori
di chl ori
di chl ori
di chl ori
di ckl ori
di chl ori
di chl ori
di chl ori
di chl ori

10

15

20

25

30

dtehloxddeepy| i denebi s(2- n- butyl cycl opent adi enyl ) titani um

d | SO I denehi s(3-n-butyl cycl opentadi enyl Ytitanium 5
%ﬁ?Y*Eﬁgﬁggi?rge%5%%#%&%&%¥ﬁ%?ﬁ§?&9§Peﬁamﬂiﬁ/ S2A318R¢ ani um
%th%%ggagpylidenebis(2,4-dinethylcyclopentadienyl) titani um

e, I'sopropyl i denebi s(2, 5-di net hyl cycl opent adi enyl ) titanium

éﬁhyléﬂ@BQBYQLggﬁemf%ﬁéfhfﬂé$%ﬂ¥ ﬁ%?%&gﬁg&;ﬂéiﬁgai$Ttanlum

de, isopropylidenebis(2, 3-et hyl ne eny

dischisppaepybtHgnehietik (%eﬁﬁ&ha’eh?!bymb%@mr’tﬂiéwig titani um
de, isopropylidenebis(2,5-ethyl nmethylcycl opentadi enyl titani um
et arum ddwhdjor i dkene bhy e nebelts(\indsnyl Fyit ansamatliciiydyride,
ethylenebis(4,5,6,7-tetrahydroindenyl)}titanium dichloride,
ethylenebis(2-phenylindenyl)tifanium dichloride,
ethylenebis(fluorenyl)titanium dichloride,
ethylene(cyclopentadienyl)
(pentamethylcyclopentadienyl)titanium dichloride,
ethylene(cyclopentadienyl) (indenyl)titanium dichloride,
ethylene(methylcyclopentadienyl) {(indenyl)titanium
dichloride,

ethylene(n-butylcyclopentadienyl) (indenyl)titanium
dichloride, ethylene(tetramethylcyclopentadienyl)
{indenyl)titanium dichloride,
ethylene(cyclopentadienyl}(fluorenyl)titanium dichloride,
ethylene(methylcyclopentadienyl) (fluorenyl)titanium
dichloride, ethylene
(pentamethylcyclopentadienyl)(fluorenyl)titanium
dichloride, ethylene(n-butylcyclopentadienyl)
(£luorenyl)titanium dichloride, ethylene
(tetramethylpentadienyl) (fluorenyl)titanium dichloride,
ethylene(indenyl) (fluorenyl)titanium dichloride,
isopropylidenebis(cyclopentadienyl) titanium dichloride,
isopropylidenebis(2-methylcyclopentadienyl)titanium
dichloride,

isopropylidenebis(3-methylcyclopentadienyl)titanium

15 titani um



titani umdichloride, isopropylidenebis(2,3,4-trinethylcyclopentadienyl)
titani umdichl ori de, isopropylidenebis(2,3,5-trinethylcycloagq ehyd?) 25
titani um dichl oride, isopropylidenebis(tetranethylcyclopentadieny

titani um dichloride, isopropylidenet3s(indenyl) titanium dichloride,

I sopropyl i denebi s(4,5, 6, 7-tetrahydroi ndenyl )titanium dichloride,

i sopr opyHickhdwattids( 2- phenyl i ndenyl )titani um 30 dichl oride

i sopropyl i denebi s(fluorenyl)titaniumdichloride, 22 January 2007 44 _

i sopr opyse@EeRyidenrint ali? enyPptyleaalanemiadienypd fddaindym ) ti t ani um

di chl ori_de I sopropyl i dene(cycl opent adi enyl ) (i ndenyl )titanium dichloride,
'sopropfipgéﬁﬁi ‘hyl cycl opent adi enyl) 5 (indenyl)titaniumdichloride,

sopropyl i - byt n ' i nde | [ di chl ori de,
sopropé P§g§a£¥§¢€§%§¥§kggcTéggkﬁggéggﬁgh£%$%ﬁ%k§ﬁ?}%géﬁqﬂndichlorida
sQpropyhicfeRs1desycl opent adi enyl ) (fluorenyl)titani umdichloride, 10
sopropyl i dene( met'hyl cycl opent adi enyl ) (fluorenyl) titanium dichloride,
sopr opylso Hadndsyel 2penaanee Ay Y d s eiad 1 ehifll 3Nt et Gl Or i de,
sopropyl i dene( tetramethyl cycl opentadienyl) 15 (fluorenyl)titani um

di chl or ddehlioxdgdeqpyl i dene (i ndenyl) (fluorenyl)titani umdichloride,
cycl opent adi enyl (di met hyl am do) titaniumdichloride,

cycl opedsapropyldgenabds ( 2 1 Andimethydicydlppentadienyl) titanium
cyclopeaﬁagiegyl 2, 6-di net hyl phenyl )titani um di chl oride, 20

cycl opefRtSHLemHd 6- di i sopropyl phenyl ) titani um di chl ori de,

10 isopropylidenebis(2,5-dimethylcyclopentadienyl) titanium

dichloride,
isopropylidenebis(3,4-dimethylcyclopentadienyl) titanium
dichloride,
isopropylidenebis(2,3-ethylmethylcyclopentadienyl)

15 titanium dichloride,
isopropylidenebis(2,4-ethylmethylcyclopentadienyl)
titanium dichloride,
isopropylidenebis(2,5-ethylmethylcyclopenfadienyl)
titanium dichloride,

20 isopropylidenebis(3,5-ethylmethylcyclopentadienyl)
titanium dichloride,
isopropylidenebis(2,3,4-trimethylcyclopentadienyl)
titanium dichloride, '
isopropylidenebis(2,3,5~-trimethylcyclopentadienyl)

25 titanium dichloride,
isopropylidenebis(tetramethylcyclopent;dienyl) titanium
dichloride, isopropylidenebis{indenyl) titanium dichloride,
isopropylidenebis(4,5,6,7-tetrahydroindenyl)titanium
dichloride, isopropylidenebis(2-phenylindenyl)titanium

30 dichloride, isopropylidenebis(fluorenyl)titanium dichloride,



cycl opent adi enyl (2, 6-di -tert-butyl phenyl)titanium dichloride,

pent anet hyl cycl opent adi enyl (2, 6-di net hyl phenyl ) titani um dngIg&k?fzo
pent anet hyl cycl opent adi enyl (2, 6-di i sopropyl phenyl) titaniun1d|c ori de,
pentanethylcyclopentadienyl(2,6-di-te#ﬁ-buty|phenyl) titani umdichl ori de,
I ndenyl (2, 6-di i sopropyl phenyl )titanium dichloride, fluorenyl
(2,6-diié§9P§99N§ﬁ@mﬂ§éaY penBaddeowldri de, 22 January 2007 45
(tart-buhélanido)tetraneth | cycl opent adi enyl -1, 2- et hanedi yltitani um

di (r:]hl o(rj i l?“?ﬁ@ﬁﬁ;ﬂj—&ﬁ?@ entadienyie Fdtapdmm fdighiogide,

Pae, T . . 0 _
A?gtﬁgfgh¥aé#%§g&;géﬁﬁ%(é%#iﬁkﬁﬁ%ﬂ?%ﬁ?V}1f%pqﬁﬂﬁﬁﬁiﬁ§§f+93nign1d!ch|oride,
(i ohi or1 JEcRIREES 1Y LaRETharhe e Bl Rbag gt | tant um
di mgt hyl sihasgyyih @2itdMidint ¥R ISride,

(phenyl phosphi do) t et ranet hyl cycl opent adi enyl di met hyl si |l anetitani um

di chl ori figoprépelidenieyinbuloyiagelybeitadtehsngdiidengn) upidashbar i de,
(tert-butylam do)tetrahydroi ndenyl -1, 2-et hanediyl titanium 15 dichloride,
(tart - buiychhoddiiel udsopropy Ridsmahtet yamethyiloyc lbmdn tad tenyl )
(tert-but Ianido%indenyldinethylsilanetitaniun1 di chl ori de,

(tert - buf$rdsnnd) tétradym Siibigriieet hyPerrpRydidenti um 20 dichl ori de,
(cyclopentadienyl)(fluorenyl)titaniﬁm dichloride,

10 isopropylidene(methylcyclopentadienyl) (fluorenyl) titanium
dichloride, '
isopropylidene(n-butylcyclopentadienyl)(fluorenyl)
titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl)

15 (£luorenyl)titanium dichloride, isopropylidene
(indenyl) (fluorenyl)titanium dichloride,
cyclopentadienyl(dimethylamido)titanium dichloride,
cyclopentadienyl(phenoxy)titanium dichloride,
cyclopentadienyl(2,6-dimethylphenyl)titanium dichloride,

20 cyclopentadienyl(2,6-diisopropylphenyl)titanium dichloride,
cyclopentadienyl(2,6-di-tert-butylphenyl)titanium
dichloride,
pentamethylcyclépentadienyl(2,6-dimethylphenyl)titanium
dichloride,

25 pentamethylcyclopentadienyl(2,6-diisopropylphenyl)
titanium dichloride,
pentamethylcyclopentadienyl(2,6-di-tert-butylphenyl)
titanium dichloride, indenyl(z,6-diisopropylphenyl)fitanium
dichloride, fluorenyl (2,6-diisopropylphenyl)titanium

30 dichloride,



(tart-butylam do) fluorenyldinethylsilanetitanium dichloride,

(di met hyl am nonet hyl )t et r anet hyl cycl opent adi enyl titaniun(b h%?%ﬁygb@yide,
25 (di met hyl am noet hyl ) tetranet hyl cycl opent adi enyl titaniu

di chl ori de, (dinethylaninopropyl)tet?%nethylcyclopentadienyl-titanium
(1) dichloride, iN—pyrroIidinerth | )t etranet hyl cycl opent adi enyl -titani um
30 di chl Gke¥e: bebyiamido) tedgamefhylcyclopentadienyl-1, 2-

(B-di neth enzene)cyclqﬁg adi enyl zi rconi um di chl ori de,

| am pobor ab nt
cyclomaﬁghﬁ%$€$¥gtgﬁ?PﬁVﬁb&ﬁﬁﬂﬁl %ﬁ%nyl)zirconium chﬁrlorgde, 5
Bt > ' I reor \ | de.
2 R A RN o e
o P TR e, vy o1 tan um di chi or i de,

2, 25 - et hyd enehami do ebbyhme thyllcy P pdwbgafsuyy 1tizt, a0 um  dichlori de,
2,2'-su|finyIbis(4-nethy|-6-?g¢t}%ut;?phenoxy)% titani umdichloride, 15

2,2' - (4,6thdnédiyktitahenm diohlcrilde bi phenoxy) titanium dichloride, -

(di-tart-butyl -1, 3-propanedi am do)titani um dichloride,

(di cycl dteest ~tuy banpdad esragetivkeycltopent addenyd,

[bis(tri&gﬁégﬂ;iéflgﬁ%tgigagaﬁpedianido] titanium 20 dichloride,
dichloride, (benzylamido)tetramethylcyclopentadienyl

10 dimethylsilanetitanium dichloride,
(phenylphosphido)tetramethylcyclopentadienyl
dimethylsilanetitanium dichloride,
(tert-butylamido)indenyl-1,2-ethanediyltitanium dichloride,
(tert-butylamido)tetrahydroindenyl-1, 2-ethanediyl titanium

15 dichloride,

(tert-butylamido)fluorenyl-1, 2-ethanediyltitanium
dichloride, (tert-butylamido)indenyldimethylsilanetitanium
dichloride,
(tert-butylamido)tetrahydroindenyldimethylsilane titanium

20 dichloride,
{tert-butylamido)fluorenyldimethylsilanetitanium
dichloride,
(dimethylaminomethyl)tetramethylcyclopentadienyl
titanium(III) dichloride,

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

30 dichloride,



[bis(tert-butyldimethylsilyl)-1,3-propanedi am do] titaniumdichloride,

[ bi s(2, 6-di nmet hyl phenyl ) -1, 3- propanedi am do] titani um di chl oy,

[ bi s(2, 6-diisopropyl phenyl)-1, 3-propanedi am do] titanium d?%%ﬁg??§2907
[bis(2,6-di-tart-butyl phenyl)-1, 3-profdhedi ani do] titanium dichloride,
[bis( triisopropylsilyl)naphthal enedi am do]titanium 30 dichloride, 22
January 480Aimethyplaninoherapesziepe)eytioperhadianiydaiiricosnium
dichlorigg, 1%B%%{tert-butyldinethylsiIyI)naphthaIenediamdo] titani um
di chl ori FW; ®rt-butyl di net hyl sil'yl)napht hal enedi armi do] titanium 5

di brom d | Qpent adi e I tani richior.ide,

pentanet%y @é@%ﬁﬁﬁéﬁkﬁ%ﬂgﬁfF?§ﬁ¥§ﬁ¥PHQ§ﬂ§h#%@9nyl)zirconium
[hydrotrh§@§f3€¥dgnhylpyrazolyl)borate]titanium trichloride

[ hydrotris(3, 5-diethyl pyrazolyl)borate]titanium. 10 trichl oride,

S TS LT B S o) tghalah orf oo
[tris(3, 8idhébmilds/,r azol yl )nmethyl]titanium trichloride and is
[tris(3,5-di-tert-butyl pyrazolyl)nethyl]titanium trichloride. Still
further éxanpltbdobfisve-methylcdnpdumd thydredtark hrhebyxyhe thraniam(5 ],
wher ei n ]S a titanium atom are conmpounds in which "dichloride" in the
abnove-ngﬁFbaﬂE&d@bmﬁmﬁﬁﬂﬁh%OQBsEﬁaﬁgéémethYlPhenoxY]titanium
to"mflugiégfgrigEQHmﬁde"ﬁWﬁiodidéﬁ"dinethyVﬁ

10 2,2'-methylenebis(4-methyl—6-tert-buty1phenoxy) titanium
dichloride,
2,2'-ethylenebis(4-methyl—6-tert-buty1phenoxy) titanium
dichloride, 2,2'—sulfinylbis(4-methyl-6-tert-buty1phenoxy)
titanium dichloride,

15 2,2'-(4,47,6,6"'-tetra-tert-butyl-1,1'-biphenoxy) titanium
dichloride, (di-tert-butyl-1,3-propanediamido)titanium
dichloride, (dicyclohexyl-1l,3-propanediamido)titanium
dichloride,

[bis(trimethylsilyl)-1, 3-propanediamido]titanium

20 dichloride,
[bis(tert-butyldimethylsilyl)-1,3-propanediamido]
titﬁnium dichloride,
[bis(2,6~dimethylphenyl)-1,3-propanediamido]titanium
dichloride,

25 [bis(2,6—diisopropylphenyl)-1,3-propanediamido] titanium
dichloride,

[bis(2,6-di-tert-butylphenyl)-1,3-propanediamido]
titanium dichloride,
(bis(triisopropylsilyl)naphthalenediamido]titanium

30 dichloride,



"diethyl", "diisopropyl", "diphenyl", "dibenzyl", "dinmethoxide",

"di et hoxi de", "di-n-propoxide", "diisopropoxide", "di- n but

"di i sobut oxi de", "di-tert-butoxide", "diphenoxide" or Zﬁﬁhﬂﬁuy2007
"di (2, 6-di -tert-butyl phenoxi de", and €bnpounds in mhich "trlchlorlde" in
t he above-nenti oned conpounds is changed to "trifluoride", "tribrom de",
"triiom&his(tximaﬁhﬁ&Bi;y&ﬂmaphﬁndlenédi&hidpﬂmﬂyhniumrd#ﬂn&qtide,
"tribenz ", "trinmethoxide", "triethoxide", "tri-n-propoxide”, 30

"triiso (G efet -butyldimetnglisddyl naphthalensddemiar) Jiddaniwno7 48
"trl-taéi%#ﬁiéﬁiék! "triphenoxide" or "tri(2,6-di-tert-butyl phenoxide".
Exanpl e tal conpound represented by the formula [ 5] , wherein
M is a ' 0 ich a "titanium
atont | T L BhER AL ny A A1 18R apt AL AN By St o o
a "ehafmdimﬁnmae R§aRbpanehdiny Bl Al AQAPELIEnT BRAGRENT €0 by the formil a

[5], wherein M2 is & nic atom "are 2" -met hyl'enébi s[ (4R) - 4- phenyl -5, 5

10 di metpiyn terRAthy Ney sl 6eh tddiledylde.tanium trichloride,

2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5,5" - di et hyl oxazol i ne] ni ckel di brom de,
2, 2" - metlinyideratyiis§ (315 - dipbehyllpyra zoldi k Ybgrapyg ] bxsaaiume] ni cke

di brom de, 1s 2, 2'-net hyl enebi s[ (4R)- 4-phenyl -5,5" - dii sopropyl oxazol i ne]
ni ckel dmdchkazlde 2 2' et hyl enebi s[ ( 4R) - 4- phenyl - 5, 5' -

O e AR 35 hEK B 5% L5 Woma vk ezt i cie

di fy om Cl‘ivichloride,
fhydrotris(3,5-di-tert-butylpyrazolyl)borate] titanium
trichloride, [tris(3,5-dimethylpyrazolyl)methyl]titanium
trichloride, [tris(3,5-diethylpyrazolyl)methyl]titanium
trichloride and |

15 [tris(3,5-d1-tert-butylpyrazolyl)mgthyl]titanium
trichloride.

Still further examples of the metal compound represented
by the formula [5], wherein M’ is a titanium atom, are compounds
in which "dichloride" in the abnove-mentioned compounds is

20 changed to "difluoride", "dibromide"”, "diiodide", "dimethyl",

| *diethyl", "diisopropyl", "diphenyl"”, "dibenzyl",
"dimethoxide", "diethoxide", "di-n-propoxide",
"diisopropoxide”, "di-n-butoxide", "diisobutoxide®,
"di-tert-butoxide", "diphenoxide" or

25 "di(2,6~di-tert-butylphenoxide”", and compounds in which
"trichloride” in tpe above-mentioned compounds is changed to
‘trifluoride"”, “tribromide", "triiodide", "trimethyl"”,
"triethyl", "triisopropyl", "triphenyl", "tribenzyl",
"trimethoxide", "triethoxide", "tri-n-propoxide",

30 "triisopropoxide"”, "tri-n-butoxide", "triisobutoxide",



2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 51- di et hoxyoxazol i ne] nickel dibrom de,
2,2' -net hyl enebi s[ (4R) - 4- phenyl -5, 5" - di phenyl oxazol i ne] ni%ﬁ%ﬁnﬂ#ﬁﬁ@ } de,
25 net hyl enebi s[ (4R) -4-net hyl -5, 5" -di - (2- met hyl phenyl) oxazol'i'n I ckel
di bromi de, et hyl enebi s[ (4R) - 4-met hyA8 5, 5' - di - ( 3- net hyl phenyl)
oxazol i ne] ni ckel di brom de,

met hyl ef'ednis{{et) -Butetbie®s, 3'txdiphehowetdy? pbenyl ) oxazol 30 i ne] ni ckel
di brom de, 22 January 2007 49
nethylemﬁﬂkﬁ%Aﬁ@dibh%rﬁybusyiph&nqxldﬁﬁhoxyphenyl) oxazol i ne] ni cke

di brom de, nethyl enebis][(4R)-4-nmethyl-5,5"- éS nmet hox ghen
ovaM|rm]n|c@§aQP%9% (ﬁpegetalcompoundrepr sentedb

S?L?X'm-eil‘?i' CHEPRPREGLS|R RSty SH0 1§ 1 DATO o 2B 0 ard S

obuty: UL e lm jﬁ%’ rﬂn‘ii t m" in the %b(ive-lbtentioned tcé:ﬁrg_ﬁundiel

yl enebi splro{ oxazollne cycl open nic
dl br om de cHERIJHd eh¢ba St sﬂreeﬁ&ﬁﬁ) Pt hod oxazRhEReul Htom".
cycl ohexane} ] ni ckel di brom de,
met hyl enebi s| Ftamy &b ficiehbtladxegaponondepresgnt eidyt thelformmkea
di brom de, 15 2,2'- nethylenebls[(4R) 4-i sopropyl -5; 5-di net hyl oxazol i nej
ni ckel dﬁﬂnomhﬁ;eipzﬁ ist ey Indiee k[ 4e) . 4areopr opyl - 5, 5- di et hyl oxazol i ne]

ni ckel dibrom de, 2,2'- neth%lenebls[(4R -4- |sopropyl 5,5-di-n- 20
pr opy| 0¥aZol e keasbis bk 8R) g4 -pheny

10 dimethyloxazoline]nickel dibromide,

I
o%mula

2,2'-methylenebis[(4R})-4-phenyl-5,5"~
diethyloxazoline]lnickel dibromide,

2,2'-methylenebis[ (4R)-4-phenyl-5,5"-
di-n-propyloxazoline]lnickel dibromide,

15 2,2'-methylenebis[(4R)-4-phenyl-5,5"-
diisopropyloxazoline]lnickel dibromide,
2,2'-methylenebis[ (4R)-4-phenyl-5,5"-
dicyclohexyloxazoline]nickel dibromide,
2,2'-methylenebis[(4R)-4-phenyl-5,5"-

20 dimethoxyoxazoline]nickel dibromide,
2,2'-methylenebls[(4R)-4-phenyl-5,5'-dlethoxyoxazoline]
nickel dibromide,
2,2'-methylenebis[(4R)-4-phenyl-5,5'-diphenyloxazoline]
nickel dibromide,

25 methylenebis[{4R)-4-methyl-5,5"'-di-(2-methylphenyl)
oxazoline]lnickel dibromide,
methylenebis[(4R)-4-methyl-5,5'-di~-(3-methylphenyl)
oxazoline]nickel dibromide,
methylenebis[(4R)-4-methyl-5,5"'-di-(4-methylphenyl)oxazol

30 ine]nickel dibromide,



met hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di i sopropyl oxazoline] nickel dibrom de,

2,2' -met hyl enebi s[ (4R) - 4-i sopr opyl -5, 5- dlcyclohexyloxazollgﬁ]ag%ﬁi ?07
d|br0n1de 2,2 -nmet hyl enebi s[ (4R) - 4-i sopropyl -5, 5 dlphenyloxaz 25

ni ckel dibrom de, 2,2 - met hyl enebi s[ (4®) - 4-i sopropyl -5, 5-di - ( 2-
nethylphenyl)oxazoline]nlckel di brom de,

2,2 - rnﬂMEMhykﬁmspiaﬁx4&4Fsepmdmmwlﬁs55d%d¢3{nemb¢M6m¥pﬂenyl)
)oxazollne]nlckel di brom de, 30

2, 2" - metRAENEbRe j pigkeld. ddbzosdde 5, 5-di - (4 22 January 2007 50
neth | phe xa ni.ckel dibron de,
22" pE‘M Z?{- E?LE)I r4oPRGHL B 52 rd 2(3-methoxyphenyl)

nethox n rom de,

2,2' - ygﬁép%ne ffﬁéggi hih% ﬁf '5,5-di-(3 s

metOXY e Lgk A
2,£$-nethyleﬁ%%??%€ﬁ E§T|§o§%§%9q'gﬁggd d%4(4 methoxyphenyl)

met hoxy pxane ) el ckel natbebmdidy o de,
2,2'-nethylenebis[Spiro{(4R)-4-isopropyloxazoline-5,1'- cycl obut ane} ] ni ckel
di br om dethilenedispsbitre(¢dRI[-dpimecHyiR)xazo FDpeopyhoxazol i ne-5, 1" -

cycl opentane}] nickel dibrom de,

2,2 - neFWWLﬂhﬂﬁ%ﬂ%blmb?kﬁP)dibrgmmdﬁwdoxazol|ne 5,1'- cycl ohexane)] ni cke

glyglrghmede %1 %P%Pﬁlem 359 r_%{e(t4l§2104xéésé) jr-r(l)gygoiazol ine-5,1 15

29 _eenaihEeueRaders] biromudier 0T Y (0oori nel - nickel di bron de.

20 212'm@%h@ﬂéﬂ&ﬂl§i§ﬁf§oﬂ(hﬁ?bﬂthbﬁifidkaibline -5,1'-
cyclohexane}lnickel dibromide,
methylenebis[spiro{(4R)-4-methyloxazoline-5,1"'-
cycloheptane}]nickel dibromide,

15 2,2'-methylenebis[(4R)-4-isopropyl-5,5-dimethyloxazoline]
nickel dibromide,
2,2'-methy1enebié[(4R)-4-isopropyl—5.5—diethyloxazoline]
nickel dibromide, |
2,2'-methylenebis[(4R)-4-isopropyl-5,5-di-n~-

20 propyloxazoline]nickel dibromide,
methylenebis[ (4R)-4-isopropyl-5,5-diisopropyloxazoline]
nickel dibromide, 2,2'-methylenebis[(4R)-4-isopropyl-5,5-
dicyclohexyloxazoline]nickel dibromide,
2,2'-methylenebis[ (4R)-4-isopropyl-5,5-diphenyloxazoline]

25 nickel dibromide,
2,2'-methylenebis[(4R)-4—isopropyl-5,5-di-(27
methylphenyl)oxazoline]nickel dibromide,
2,2'-methylenebis[(4R)-4-isopr0pyl-5,5-di-(3-methy1phenyl
Joxazoline]lnickel dibromide,

30 2,2'-methylenebis[(4R)—4-isopropyl-5,5-di-(4-



propyl oxazol i ne] nickel dibrom de, 2,2'-nethylenebis[(4R)-4-isobutyI-5 5-
di i sopropyl oxazol i ne] nickel dibrom de, 2 January 2007
2,2 -nmet hyl enebi s[ (4R) - 4-i sobutyl -5,5_25 dlcyclohexyloxazollne nfnﬁeP

di bromide, 2, 2' - met hyl enebi s[ (4R) - 4- PQobut yl - 5, 5- di phenyl oxazol i ne]

ni ckel di brom de, 2,2'-nethyl enebis[(4R)-4-isobutyl-5,5-di-(2-nethyl phenyl)
oxazol i Mg thykehenydlexazelige Inickel dibromide,

2,2 yl enebi s[ (4R) - 4-i sobut yl -5, 5-di - ( 3- nethylphenyl) 22 January 2007
51” oxazof | he MPERE-SHEBASHHAR) 4~ TeopEopY1-5. 5 81 (2-

R

o o B rAPEARbIBTIO S - L Elb Y5, 5, ﬁoxﬁnenynoxazm  ne]
ni ckel dhdeiass enﬁlxox@wmmmimﬁ@awyl 5,5-di -

(4- met hoxyphenyl ) oxazol i ne] ni ckel dibrom de,
2,2'-netmyzbﬂmsthfxenebdé4mxﬂqq4%&359&6@9195Laed5P14- cycl obut ane) ] ni cke
di brom de, 2,2'-nethyl enebis[spiro{(4R)-4-isobutyl oxazoline-5,1"-

cycl operfteligRybhearyldpsnsoildae Inickel dibromide,

2,2" - nethylenebls spir # 4R) - 4-1i sobut yl oxazol i ne-5,1" 15

cyclohe ﬁ]WﬁE& epeBisfisgdro{ (4R) -4- -isopropyloxazoline-5,1"-

a br om d9C PR SngP i Tehed] SAPRFAY et butyl -5, 5 di met hyl oxazolihe]

glg¥ehethylemﬁ¥h¥%g#8bis{ep gdtﬁgfiﬁi%ﬁ%g¥§?%%g§8 PAdpe-5.1"-
cyclopentane} Inickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-isopropyloxazoline-5,1"-
cyclohexane}Inickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-isopropyloxazoline-5,1"-

15 cycloheptane}Inickel dibromide,
2,2'—methylenebis[(4R)-4-isobutyl-5,5-d1methyloxazoline]
nickel dibromide, |
2,2'-methylenebis[(4R)-4—isobutyl—5,5-diethyloxazoline]
nickel dibromide,

20 2,2'-methylenebis[(4R)a4-isobutyl-5,5-di-nf
propyloxazoline]lnickel dibromide,
2,2'-methylenebis[(4R)-4-isobutyl-5,5-
diisopropyloxazoline]lnickel dibromide,
2,2'-methylenebis[(4R)-4-igsobutyl-5,5-

25 | dicyclohexyloxazoline]lnickel dibromide,
2,2'-methylenebis[(43)-4-isobutyl—5,5-diphenyloxazoline].
nickel dibromide,
2,2'-methylenebis[(4R)~4-isobutyl-5,5-di-(2-methylphenyl)
oxazoline]lnickel dibromide,

30 2,2'-methy1enebis[(4R)—4-isobuty1-5,5-di-(3-methylpheny1)



ni ckel di brom de, 2,2'-nethyl enebis[(4R)-4-tert-butyl-5,5-di-n-

propyl oxazol i ne] nickel dibromde, 2,2'-nethylenebis[(4R)-4mt - -5,5
25 di i sopropyl oxazol i ne] ni ckel di brom de, ‘&2f%ﬂﬁm9955+

2, 2' -met hyl enebi s[ (4R) - 4-tart-butyl -533- di phenyl oxazol i ne] ni ckel

di brom de, 2,2'-nethylenebis[(4R)-4-tert-butyl-5,5- dicyclohexyl oxazoline]
ni ckel dpsagaildoe l3dckel -dvhghidebi s[ (4R)-4-tert-butyl-5,5-di-(2 22
January 2007 52 nethylphenz%&oxazolinelnickel di brom de,

2, 2" - net hyRenegitiydenebis b 4R hut yisgbytyil-G3-5-di- (4-methylphenyl)
met hyl phenyl azqli.n I ckel di brom de,

2,2 -rretﬂi#é%ﬁggP?ﬁP&ﬁge&-t e 9«5 5-di-(4 s

met hyl phgnyl) i i i proni CE R_Aq.
2,2'-netEy¥en@§?§??2%%ﬂiﬁtxﬂggu?yﬁgésgygﬁ-PZF di

‘et goxyphe [ | kel o Jag
2,29-nEtEyF%%§§F§ ?E???DteH&%&%@f?@}gggﬁ_?épromide,
nmet hoxy paenythakhyolbnediy [Clar ) di bigsbiey116, 5-41-

2,2 -nmet hyl enebi s[ (4R)-4-tert-butyl -5,5-di-(4-

met hoxypb@rmyeé ¥t beayphengllicdedo i e pnidkel dibromide,
2,2' -nmet hyl enebi s[spiro{(4R)-4-tert-butyl oxazoline-5,1"-
cycl obut Ant} 1RetRELepebisti(AR) -4 -1sobutyl-5,5-d1-

1 2,2' -methyl engbi s(spiro{(4R) -4-tart-butyl oxazoline-5,11 15
cyclopen?gﬂ%?Tﬁ?§&BB°8V ﬁ&wﬁﬁglinelnic el dibromide,

2, 25 met fiy) enﬁggﬁgﬁag‘?gg%ﬁ]@@ff&{eaﬁ PuiYi 9%862y1 0% a2 ine-5,1" -

cyg?ohexahe}]n

2,2'-net@y&ggg@tgﬁgphﬁgékga-&&gfgﬁiéygyloxazoline-5,1'-

cycl ohept ane}] ni ckel di brom de, 20 .

2, 2" - methy2 ermbdt sy L 4Rpba silspio 5 4R i 421 Sybaxgaiokariline-5,1" -
cyclopentane}]nickel dibromide,
2,2'—methylenebis[spiro{(4R)-4-isobutyloxazoline-5,1'—

15 cyclohexane} Inickel dibromide,
2,2'-methylenebis([spiro{(4R)-4-isobutyloxazoline-~5,1"'-
cycloheptane}]lnickel dibromide,
2,2'-methylenebis{ (4R} -4-tert-butyl-5,5-
dimethyloxazoline]lnickel dibromide,

20 2,2'-methylenebis| (4R)-4-tert-butyl-5,5-diethyloxazoline]
nickel dibromide, |
2,2'-methylenebis[ (4R)-4-tert-butyl-5,5-di-n-
propyloxazoline]lnickel dibromide,
2,2'-methylenebis[(4R)-4-tert-butyl-5,5-

25 diisopropyloxazoline]lnickel dibromide,
2,2'-methy1eneﬁis[(4R)-4-tert-buty1-5,5-
diphenyloxazoline]nickel dibromide,
2,2'-methylenebis[(4R)-4-tert-butyl-5,5-
dicyclohexyloxazoline Jnickel dibromide,

30 2,2'-methylenebis[ (4R)-4-tert-butyl-5,5-di-(2-



ni ckel di brom de, 2,2'-nethyl enebis[(4R)-4-phenyl-5,5-diethyl oxazol i ne]

ni ckel di brom de, 2,2'-nethyl enebis[(4R)-4-phenyl-5,5-di-n- I nej
25 ni ckel di brom de, Eﬁqgﬁhﬁ%ﬂiﬁ

2, 2' - et hyl enebi s[ (4R) - 4- phenyl -5, 5- di%Z%opr opyl oxazol i ne] ni cke

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

di cycl ohmeghylehenyic) oxakelidedndocked, dibromide,

2,2 - nethylenebls[ 4R) - 4- phenyl - 5, 5- dlphenyhﬂoxazollne] 30 ni ckel

di broni dér 222methyAepelnby( (€8) -4-tert-buty 5 5 ai-(3-

i br OF”FEEXEEY; BRIt esraby L¥a kL Bk HABERRAGR - ( 3. et hyl phenyl)
gxg?o ot gﬁe h%?%ﬁﬁﬁ%ﬂgh%§§P g §eat RfﬁﬁﬁTRM?ﬁﬁﬁy f’ oxazol i ne] ni cke
d'bﬁon‘dﬁeth%lﬁhéﬂ?ﬂﬁdfﬁ%%ﬁfﬁéfEQCﬁeRhﬁmﬂr&%fag"(2 met hoxyphenyl)

oxazol i ne] ni ckel dibrom de

2,2 - met byb enpbit A1 eRet PNEAW ) - 5 Badic~ bartRat-oxydenys) 10
oxazollne]nlckel di brom de,

2,2 - nethqthnsﬁpb@@@%}o&qﬁn&@ﬁe5n53ﬂbi(dimﬁmhuxknhenyl) oxazol i ne] ni cke
d|br0n1de nethﬁleneblaémflro{(4R) 4- phenyl oxazol i ne-5, 1' -

cycl obut 2nd} rMeERFLemed st (#R) 14-tert-butyl-5,5-di-(3-

22 e Rge AL R eI BTG s L - ovol opent ane) i ckel

cygbohex ?i%@%?é?gpﬁkgf%ﬁhﬂﬁﬁ)hﬁenyFBig?gplﬁéﬂi?ﬁitkﬁbycloheptane)]nicke

di br om dfethoxyphenyl)oxazolinelnickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-tert-butyloxazoline-5,1"'-
cyclobutane} lnickel dibromide,
2,2'-methy1enebis[spiro{(4R)—4-tert-5utyloxazoline-5,1'—

15 cyclopentaﬁe}]nickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-tert-butyloxazoline-5,1"'-
cyclohexane)})lnickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-tert-butyloxazoline-5,1"'-
cycloheptane}]nickel dibromide,

20 2,2'-methylenebis[(4R)-4-phenyl-5,5-dimethyloxazoline]
nickel dibromide, |
2,2'-methylenebis|[(4R)-4-phenyl-5,5-diethyloxazoline]
nickel dibromide,
2,2'-methylenebis[(4R)-4-phenyl-5,5-di-n-propyloxazoline]

25 nickel dibromide,
2,2'-methy1enebis[(4R)-4-pheny1-5,5-diisopropy;oxazoline]
nickel dibromide, 2,2'-methylenebis[(4R)-4-phenyl-5,5-
dicyclohexyloxazoline]nickel dibromide,
2,2'-methylenebis[(4R)-4-pheny1-5.5—diphenyl]oxazoline]

30 nickel dibromide,



2, 2" -nmet hyl enebi s[ (4R) - 4- benzyl -5, 5- di net hyl oxazol i ne] nickel dibrom de,
2,2' -net hyl enebi s[ (4R) - 4- benzyl -5, 5- di et hyl oxazol i ne] niCkQﬁJ@hﬁﬁPﬂkﬁe’ 25
2, 2" -nmet hyl enebi s[ (4R) - 4- benzyl -5, 5-di - n- propyl oxazol i ne] nicke

di brom de, 2, 2'-nethyl enebi s[ (4R)-4-b&&yl -5, 5-di i sopropyl oxazol i ne]

ni ckel di brom de, 2,2'-nethyl enebis[(4R)-4-benzyl-5,5-

di cycl oh@xl'ometdiy heieb ik E[ 48) bdophenyl3®, 5-d1i-(2-methylphenyl)

2,2' -nmet hyl enebi s[(4R) - 4- benzyl -5, 5- di phenyl ] oxazol i ne] 22 January 2007 54
ni ckel dP¥Asedae Inicke ke@hbremdBes| (4R) - 4- benzyl - 5, 5- di - (2- net hyl phenyl )

gfgg?Lg?ﬁ£?g%§%§ﬁﬂigéggfgéH%?P?ﬁfgh&Pﬂ%FQHRT@4bh§h?PFhY3P&ﬁ%&ﬂhne]nicka

dibronidgra%béﬁﬂgﬁiggﬁgg2@f££gﬁiaézbenzyl-5,5-di-(4-nethy|phenyl)

oxazol i ne] ni cké :

2, 2% et hyhengll ﬂrgﬁ- =B Lx(12: hexyphe iyne] ni ckel
di brom de, bloﬁlzy,t%{ - mt%ﬁ%ﬁgﬁﬂs[ ?4%‘%“’&% @SPQ?IH%?‘%%%??M%W )
oxazol i nekazeldnedidicéledibromide,

2, 2' -met hyl enebi s[ (4R) - 4- benzyl - 5, 5-di - (4- net hoxyphenyl ) oxazol i ne] ni ckel
di brom dé, 2 ' 2mthydiendtebeb( 4R 5 pd F pheaR]l-4-, [Berddy4 pxamethofyphényl)

cycl obut ane}] ni ckel di brom de,

2, 2' - net AFREALBNSIMigks) sidbuombdey| oxazol i ne-5, 1' - cycl opent ane}] ni cke

di brom dg. 2 2B e sl sy ol (4R & hengyl oxazol lne S L

2, 2 et Byl eRebhalisAi AL ARs AsRERgy! oxazoline-5, 1° -
2,2'-methylenebis[(QR)—4-phenyl-5,5-&1-(4-methoxyphenyl)
oxazoline]lnickel dibromide,
methylenebis[spiro{(4R)—4~phenyloxazoline-5,1'-
cyclobutane} ]nickel dibromide,

15 2,2'-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"'-
cyclopentane)}]nickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"-
cyclohexane} ]nickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"-

20 cycloheptane} ]nickel dibromide,
2,2'-methylenebis( (4R)-4-benzyl-5,5-dimethyloxazoline]
nickel dibromide, |
2,2'-methylenebis[(4R)-4-benzyl-5,5-diethyloxazoline]
nickel dibromide,

25 2,2'-methylenebis[(4R)-4-benzyl-5,5-di-n-propyloxazoline]
nickel dibromide, .
2,2"-methylenebis[(4R)-4-benzyl-5,5-diisopropyloxazoline]
nickel dibromide, 2,2'-methylenebis[(4R)-4-benzyl-5,5-
dicyclohexyloxazoline]lnickel dibromide,

30 2,2'-methylenebis[(4R)-4-benzyl-5,5-diphenyl]oxazolinel



cycl ohept ane}] ni ckel di brom de; and anti podes and iastreoners of the
above- nenti oned conpounds. Further exanpl es thereof

are[ hydrotris(3,5-di methyl pyraz. ol yl)borate ]nickel bronide?ZJmmnuy2007

[ hydrotris(3, 5-diethyl pyrazol yl ) borat®#ni ckel brom de, and 25

[ hydrotris(3,5-di-tart-butyl pyrazolyl)borate]nickel bromde. Still further
exanpl esnbékébedibramidepound represented by the fornula [ 5] , wherein
M2 is a nickel atom are conpounds in which "dibromde" in the

above- mehit 2 brieethpipoebds (i (ARD- 4+eweyl-5,5-di- (2-methylphenyl)
to"difluoride”,"dichloride","diiodide","dinmethyl", 22 January 2007 55

"di et hyl®%az¢linghppiel ddihramiie:, "dibenzyl ", "di met hoxi de”,

"di ethoxjde,, "di-n-propoxide", _"diisopropoxide", "di-n-butoxide",

"di i sob g§ i HB°,€$YE8B9¥’§1%>&-‘B*%)O‘X4{ ﬂéﬂ”}zl’ﬁr ghéﬁéﬂd'dé’"lﬂt Tpheny LS

"di 2, 6-4di= - noxl e further exanple of the nmetal conpound
repéesmﬁ%ﬁé{%in?xéxFggﬁuﬁgbgﬁﬁid ‘erein M is a nickel atom is a conpound
r epr eseng e e 191 6ALbIYMAN U 40 i Pl - 5 REIART4 4 - [ 8 Xof
Ni \X10 10 wheereiiilﬁ each of[qR71’ adnttiﬁel’%z"gjf ssggZ,dBGftc?i ﬁ:ﬁ%ﬁ%ﬁ%%l group;
and X9, o#ldzoliide pntické4d @idromidwbi nation of the substituent groups

shown in the folowing Table 1. 15 22 January 2007 56 Table 1
2,2'—methylenebis[(4R)-4-benzyl-5,5-di-(2—methoxypheny1)

oxazoline]nickel dibromide,

10 2,2'-methylenebis[ (4R)-4-benzyl-5,5-di- (3-methoxyphenyl)
oxazoline]nickel dibromide,
2,2'-methylenebis[(4R)-4-benzyl-5,5-di-(4-methoxyphenyl)
oxazoline]nickel dibromide,
2,2'-methylenebis{spiro{(4R)-4-benzyloxazoline-5,1"-

15 cyclobutane} lnickel dibromide,
2,2'-methylenebis{spiro{(4R)-4-benzyloxazoline-5,1"-
cyclopentane}]nickel dibromide,
2,2'-methylenebis([spiro{(4R)-4-benzyloxazoline-5,1"'-
cyclohexane} Jnickel dibromide, and

20 2,2'-methylenebis[spiro{(4R)-4-benzquxaioline~5,l‘-
cycloheptane}]nickeldibromide;andantipodesandiastreomers
of the above-mentioned compounds. Further examples'thereof
are [hydrotris(3,5-dimethylpyrazolyl)boratelnickel bromide,
[hydrotris(3,5-diethylpyrazolyl)borate]nickel bromide, and

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

_ bromide.
Still further examples of the metal compound represented
by the formula [5], wherein M? is a nickel atom, are compounds
in which "dibromide" in the above-mentioned compounds is

30 changed to "difluoride", "dichlorigde", "diiodide", "dimethyl",



R73=R76=H R73=R74=net hyl Acenaphthyl by R73 & R74 X9=Xl o=F X9=Xl o=F

X9=Xl o=F R73=R74=H R73=R74=met hyl Acenaphthyl by R73 & R74 Zéjggﬂgpfgb 7
X9=X10=C X9=XLO=Cl R73=R74=H R73=R74=net hyl Acenapht hyl by 40
X9=Xlo=l X9=Xlo=l X9=Xlo=l R73=R74=H ®33=R74=net hyl Acenaphthyl by R73 &
R74 X9=X10=Met hyl X9=X10=net hyl X9=X10=net hyl R73=R74=H R73=R74=nmet hyl
Acenapht hglebhyR?3 &dRd4optopd D=Lt hilphenxi@ettgd bePzyiD-et hyl R73=R74=H
R73=R74=met hyl Acenaphthyl by R 73 & R74 X9=Xlo= X9=X30= X9=Xlo0=n- pr opy!
n- pr opy| " ¢ipe bhokipedsR74tle Rr@eRTd nel H) - nApeopokide " by R73 & R74 :
X9=X10= X9=X10= X9=X1o=i sopropyl i sopr opi/kl i sopropyl R73=R74=H
R73=R74=rtt h§PPECRAZARENY "BIL Frdbut emideXo=ddd sehutioridelt v

X9=X10=nz but yl _n-butyl = R73=R74=H R73=R74znet hyl Acenaphthyl by R73 & R74
X9=X10=ph€#‘:'y?‘(e5‘£5§$%§§ﬁ‘ | QM%E%P RP3=R74=H R73=Rl4=net hyl

Acepapht Ve R43_ 4 ~%$A0= y| . K9=X10=benzyl X9=X10=benzyl Furt her
exa!r:']rpl es't% (%)h%Rarrgt gﬁgéo#p%%}ﬁeelg%é%%g ed by the fornula [5] are
conmpounds in wRi api = g € W 3 i Loke
conmpounds is chaﬁgggh‘tag Qa%%gg?légg?uén?%t%?fa 'coﬁ%ﬁ?%‘f%ﬁ??egkgfhh{% ium
atont ortle "fotthebaulsal ovherefxaml £6 &f niBReNEhRonCOoMROW G @s&Nt ed by
the formula [5], wherein M2 is an iron atom are 22 January 2007 57

2, 6- bi s-Tepresentedebhry theedplilnwigyetfythpai dBriei ron

R?’S R74

R7—N N—R72 [8]
10

wherein each of R’* and R’? is a 2, 6-diisopropylphenyl group;
and X?, X*°, R”® and R’* are any combination of the substituent
groups shown in the folowing Table 1.

15



di chl ori de
di chl ori de
di chl ori de

[ hydrotris(3,5-diethyl pyrazolyl) borat3|iron
[ hydrotris(3,5-di-tart-butyl pyrazolyl)borate]iron

2,6-bis-[I-(2,6-diisopropyl phenylim no)ethyl]
2,6-bis-[1-(2-tert-butyl phenylim no)ethyl]pyridi
[ hydrotri s(3, 5-di net hyl pyrazol yl )borate]iron

c

chl ori de, and

pyridine iron

23444 2607

chl oride; and cohpounds

de”,
xi de", -

pnoxi de) " .

la [5].are

ioned iron

the It

he fornmul a

titani um
25

58

in which "dichloride" in the 10 &tvkenknti oned iron conpounds is changed
to "dibromdg", , "difluerige” —"diiodr@e , dimetnyl glethyi
"di i sopropy# " =R (FBheny | R/ =R ‘smethyl | Acenaphbbvieyy R & ROL]
"di-n-propagLﬁE% “diisppsopaxide”, "diyn-hut oxide", "diisobutc
"di-tert - Hdto *F, 15 '%iﬁgpﬁ xide" o x"ﬁ?‘(f%-di-tart-butvloh
Further examlLgs«nf the| geiglrscpupaynd ﬁﬂt fie faop
conpounds [obt ai ned by changi ng an &gb1£%§bgﬁﬁﬂél ﬁ%yé%ov@-géni
conpounds [t¥f=x'%cobal t hKkda¥%-gr1 a "ni CkeLxeey'. 20 Exanpl es of
- 0X0 type et al conmpounyi—of the metat—Tcompound—Trepresented—Dby
[5] are Lt|R7ZeRobH[i sopROMA " emathgic| Apentptittipll Hy2-FiegoryS
chloride],| Lt - q¥obis[isppgopylidene(cycl opent adi enyl) (2- phenoxy
titani um et A TRl . g- goﬁfsﬁﬁsooropv Laekeedycl opent adi enyl)
(3-tert-bytyh- 59 hyl - R= phenex % [ tanj um chl oride] 73
Lkoxobis[iggprgpf1|dene gyéﬁgpéﬁ %hy@ny#?enapﬁthy% by R™ & R™
(3-tert - byty’x3°0mé Byl 1 Px pherawhiiiiany e pmt b ’Eh ], 30
Lt - oxobi s[[Tsopro yiidtu (Hcthy{byg?tp ntaggznyg) g§ JaRta-y—2007
(2- phenoxy R'P«rHi=m chl prR1%@ ‘=methyl | Acenaphthyl by R’ & R’

X°=X'"=Ethyl |X°=X'"<ethyl |X°=X'’=ethyl

R7*=R74=H R7?>sR’*=methyl | Acenaphthyl by R & R7*

X?=x%= X?=x10= ¥°=X'%=n-propyl

n-propyl n-propyl

R7*=R7‘=H R"*=R7*=methyl | Acenaphthyl by R’ & R7*

X9=x1= X%=x1= X°=x"=1s0propyl

isopropyl isopropyl

R73=R7%ay R7*=R’*=methyl | Acenaphthyl by R’ & R7*

xX?=x10- X’=X'=n-butyl | X*=X'°=n-butyl

n-butyl
] R7*=R7‘=H R’*=R’*=methyl | Acenaphthyl by R’? & R’

X’=X'=phenyl| X°<X!°=phenyl |X*=X°=phenyl

R7?=R74=H R7’=R"*=methyl | Acenaphthyl by R’ & R”*

X’=X'=benzyl| X°=X'%=benzyl |X°’=X%=benzyl

Further examples of the metal compound represented by

the formula [5] are compounds in which a "nickel atom" in the

atom",

above-mentioned nickel compounds is changed to a "palladium

a "cobalt atom", a "rhodium atom" or a "ruthenium atom".

Examples of the metal compound represented by the formula

[5], wherein M?’ is an iron atom, are



u- oxobi s[i sopropyl i dene(met hyl cycl opent adi enyl) (2-phenoxy)titani um
met hoxi de], 1l -oxobi s[isopropylidene(nethyl cycl opentadi eny

(3-tert- butyI 5- et hyl - 2- phenoxy) ti tani um chl ori dej, kaimuﬂyzOO7
u- oxobi s[i sopropyl i dene( et hyl cycl opeht adi enyl )
(3-tert-butyl-5-nethyl-2-phenoxy)titani um net hoxi dej,

/,1-o0xob? sf{-ilstmf bpy( Rdérnddmettharipienyytbdpon edbiydipyridineheonxy) tit ani um
chl ori de 10 , u- oxobi s[i sopropyl i dene(tetranethyl cycl opent adi enyl)

(2- phen hqu%ﬂa%m frebh&lisad)l - (P - EPPS‘BBYéWWé#é“iHO)BthYl]

(tetrameth ent ﬁ§13 tert-butyl-5-nmethyl-2- phenoxy)titanium
chl ori deﬁ’l’z\dtﬁf ?g[agsﬁ% €tene

ot howt et P28 L EPEr2 SRR el iei{dnwiial n8) BRI e a BlEnesy) | Lo v
chlpri dedicﬂioﬂ@én s[ﬁga%ttsmlss(ld Y8 EDEREYRY PP RR28 ¢ borate ) iron

(2 phenoxy) t1tani um net hoxi d

t- oxotutﬂ[cﬂrmhytnyhrbem@qmlmmmﬂdyrﬁyfazaﬂyl) borate]iron
(3 tert-butyl-5-nmethyl-2-phenoxy)titani umchloride],

L. t - oxoloheljakr s hyasd| vyl ene( cycl opent adi enyl)
(3-tert- mﬂ&%éS nmet hyl - 2- phenoxy) ti t ani um net hoxi de]j

u- oxobi Sh# #ﬂ4%(3y5eﬁé¢ﬁﬁ?ﬁy knﬂﬁﬂéﬁlﬁhib?raFQléﬁﬁﬁbxy)t|tanlum
gg' ort ek 25 4 vl s et Ly sttty el opent 34 <)

A ert iy yﬁ”@n%’?#%‘ﬁe% FEEORAA T S8R o "atbronsaer.

u Oxobl Sl fRidp a4 Y| e&ﬂaa&hﬁlncywlmwewienyi-aiégn i,

(3-tert-butyl-5-nethyl - 2- phenoxy)titani um et hoxi deJ, 22 ‘January 2007 59

U- oxobi sialisignopyly| enefpaengaet,hyiaysdwpent advemmé):hoxide" .
"diethoxide", "di-n-propoxide", "diilsopropoxide",
"di-n-butoxide”, "diisobutoxide", "di-tert-butoxide",

15 "diphenoxide” or "di(2,6-di-tert-butylphenoxide)".

Further examples of the metal compound represented by
the formula [5] are compounds obtained by changing'an "iron
atom" in the above-mentioned iron compounds to a "cobalt atom"
or a "nickel atom".

20 Examples of the /4 -oxo type metal compound of the metal
compound represented by the formula [5] are X
-oxobis[isopropylidene(cyclopentadienyl)(Z-phenoxy)
titanium chloridel],

i -oxobis[isopropylidene(cyclopentadienyl}(2-phenoxy)

25 titanium methoxidel],
u;oxobis[isopropylidene(cyclopentadienyl)
({3-tert-butyl-5-methyl-2-phenoxy)titanium chloride],

U -oxobis[isopropylidene(cyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium methoxide],

30 it -oxobis{isopropylidene(methylcyclopentadienyl)



(2- phenoxy)titanium chloride], '

u- oxobi s[ di net hyl si | yl ene(tetranet hyl cycl opent adi enyl ) (Z-EQggﬁﬁ%*%@kﬁnium
nmet hoxi de], 5 U oxobi s[dinmethylsilylene(tetranethylcyclopentadien
(3-tent-butyl -5-met hyl - 2- phenoxy) tit a®8m chl ori de],

U- oxobi s[ di met hyl si | yl ene(tetranmet hyl cycl opent adi enyl)

(3-tert - f@-phemary hyl t2r phmnohyptriided ,um met hoxi de] ,

di - U- oxobi s[i sopropyl i dene(cycl opent adi enyl) 10 (2-phenoxy)titaniuny,

di - 9- oxol# sPrebpsddporronykiderptneibydnyrilopentadienyl)
(3-tert-hutyl-5-nethy] -2-phenoxy)titaniun], di-

,u-oxobi2%F£ heiﬁﬁﬂﬁémh9P¥§8F&ﬂ§HVadienyl) (2- phenoxy) titaniun], 15
di - u- oxobj sl | | i c nt adi_enyl
(3-tert-gtfé*gggéggﬁfhgaﬁﬁﬁgaé%%f%?gﬁ§gﬁ¥? °&éﬁﬁgg&ﬁﬂ%f?sopropylidene

(tetsr amey By leyd QaRfAt GRy{ny1 ( 3= BREAYRY) Y131  chloride ],

di -1 L- oxobi s[i sopropyl i dene

(tetranethybeybliepesopiiopinlidend ané thyl ¥y cophbdaiardfl phenoxy) titani uni,

di -/ 1-oxobis [dinmethylsilylene (cyclopentadienyl)(2-phenoxy)titaniumn, :

di - u- oxolfBsfertebutysl 451 maeiyy el ophrhasiydtitanium methoxide],

(3-tert-butyl-5-nethyl-2-phenoxy)titaniun], di-u-oxobis[dinme

t hyl si | ylenexaliayieppropydissnaf/tetrane thpherolppentadisiyl di - U

-oxobis(génebh | silylene ,

(et hyl cyérBREReES AR fR1eELGRI5- net hyl - 2- phenoxy)  titaniuni,

di -;,,U- OXQDI | Ll

(1 38 anotny e B L BEbRECEY T Bene ratrane roehpy L opga tadtenyl)

di - u- oxopspH Bl tIitat ] thet hSEEABY, CYCl OPER1 81 §BY 2l

(3-tert-but%l-5-#§ihyl-2-phenoxy)tipan¥ﬁn¥€ gg ?angar9¥£% %ﬂf?ﬁher

exanpl es(vétrhmethyleydd dg@nt adEégy D) {BetERtabutyl-5-methyl-2-
phenoxy)titanium chldride], U4 -oxobis[isopropylidene
(tetramethylcyclopantadienyl)(3-tert—butyl¥5-methyl-2—

15 phenoxy)titanium methoxidel], i -oxobis
[dimethylsilylene(cyclopentadienyl)(2-phenoxy)titanium
chloride], u-oxobis [dimethylsilylene(cyclopentadienyl)
(2-phenoxy)titanium methoxide],

i -oxobis[dimethylsilylene({cyclopentadienyl)

20 (3-tert-butyl-5-methyl-2-phenoxy)titanium chloride],

i -oxobis[dimethylsilylene(cyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium methoxidel],
K -oxobis[dimethylsilylene(methylcyclopentadienyl)
(2-phenoxy)titanium chloride],

25 i -oxobls[dimethylsilylene(methylcyclopentadienyl)
(2-phenoxy)titanium methoxidel],

Y4 -oxobis[dimethylsilylene(methylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium chloride],
i -oxobis[dimethylsilylene(methylcyclopentadienyl)

30 (3-tert-butyl-5-methyl-2-phenoxy)titanium methoxide],



atomis a nickel atom are nickel chloride, nickel brom de, nickel iodide,
ni ckel sulfate, nickel nitrate, nickel perchlorate, nickel Icke
trifluoroacetate, nickel 5 cyanide, nickel oxal ate, nlckelaﬁg&ﬁhﬁyzéwf
acetyl acetonate, bis(allyl) nickel, %?s(l 5-cycl ooct adi ene) ni ckel ,

di chl oro( 1, 5-cycl ooct adi ene) ni ckel, dichl orobis( acetonltrlle)nlckel

di chl or oBi wmiﬁirﬂ#mtléyhsékyllen%ruﬁﬁmmqﬂwlcyclwentadienyl)

Eh“:u(:te'[ g@éﬁ/ﬁ(lﬁ)hosggi %JEIB‘E'E%' dlic%blgfr()bl s(triethyl phosphi ne) ni ckel

nggﬁghs phosﬂ?%ﬁﬁ¥ﬁﬁé§k$ﬁlgygpggf;%é%gﬁgéﬂglé§cfégentadienyl)
bi s[ 1, 2- ﬁ%\ y{pggﬁg hnﬁgﬁﬂﬁﬂfﬂ@jCkel di chl oro[ 1, 3- bi s(
S

dlphenylpho I NO) propane] nic

bi sf 1, 3- ﬂDl-%ﬁt@bﬂ@qr@inl&lgﬁﬁhéﬂﬁﬂéﬁ@%%@t@dﬁdﬁﬂ!hyi@}éﬁ@ﬂhﬁ@ad&bﬁ'ﬁ.‘ nitrate,

tetrakls(acetonltrlIe)nlckel tetrafl uoroborate and ni ckel phthalocyanlne
20 Exanpl®estextitwtybabemathiyR)-2 wismixy j tittariam ehderiide p, vanadi um

atom are vanadi um acetyl acetonate, vanadium tetrachloride and vanadi um
oxy tr|dhk@KP@éS[ﬂdmﬁ&hxﬂiilﬁbﬁaeﬂtetwmma;hrldxplmwentaﬂdanwi)a samari um
atom is bis entanethglcyclopentadlenyl)sanarlum

met hyl t 63~ R O ARe ERY s ‘@éRﬂﬁﬂQﬁﬁ thkanivh Fﬁéhﬂﬁkﬂelatmﬂls an

%é%ﬁ;?ie ri%ggkgkaﬁéﬁ éﬁ% aggéeﬁ§E¥ ent AR 14 geiﬁguggnpound (B)

My 30 ¢ Q%Eﬁgﬂg£¥ ay be used |n conblnatlon of twe or nore 22
January 2007 61 reo T € conmpound (B) is preferably a netal conpound

dai- 4 - oxobis[isopropylidene(cyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium],
di-u-oxobis[isopropylidéne(methylcyclopentadienyl)
(2-phenoxy)titanium],

15 di- /t -oxobis[isopropylidene(methylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titaniuml},

di- L -oxobis[isopropylidene (tetramethylcyclopentadienyl)
(2-phenoxy)titanium], di- i -oxobis[isopropylidene
(tetramethylcyclopentadienyl)(3-tert-butyl-5-methyl-2-

20 phenoxy)titanium], di- 4 -oxobis [dimethylsilylene
(cyclopentadienyl) (2-phenoxy)titanium],

di- 4 -oxobis[dimethylsilylene{cyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium],
di- /4 -oxobis[dimethylsilylene(methylcyclopentadienyl)

25 (2-phenoxy)titanium], di-u -oxobis[dimethylsilylene
(methylcyclopentadienyl) (3-tert-butyl-5-methyl-2-phenoxy)
titanium], di-lL-oxobis[&imethylsilylene
(tetramethylcyclopentadienyl) (2-phenoxy)titanium] and
di-u-oxobis[dimethylsilylene(tetramethylcyclopentadiehyl)

30 (3-tert-butyl-5-methyl-2-phenoxy)titanium].



(rmetal l ocene nmetal conpound), wherein at least one L2 in the formla (5]

Is a cycl opentadi enyl type anion skel eton-containing group,, %ﬁggﬁﬁ
said netal conpound are 5 those respresented by the follomnng or ?as [ 9]

to [11]. RL1> Cpl 3X11 R15-u M X12 R1A% | [9] RI13 R11 R12 N 36 R2\ 2"
Cps 13 X.14 . p 3 R 4'X ~s11 3, R5'j M~X15/MR35 24 Az A3 R3a [ 1 01
R23 R21 R31 R3DFEer Rezamplescofothe. compornds (B) ,RéFiEé D e msbaRdsd 4

A5 R4 [ 11 |1 R4A3 R41 R51 R53 R42 R52 In these fornulas, each of M3 to M/
i s i ndep&t®aniisy & nigkek@afiony Ao rnigkel ghiozride t hdokel damidsl e of

the. SL?F@Q%%%&“A‘% = rettRefarl Al ool {plS5ate ahteko of (he
G oup 14 gk ARLY Ol DB LT 51 SART A JeVEr 020 2 O
5 cyanide, nickel oxalate, nickel acetylacetonate, bis{allyl)
nickel, bis(1,5-cycloqctadiene)nickel,
dichloro(1l,5-cyclooctadiene) nickel,
dichlorobis(acetonitrile)nickel,
dichlorobis(benzonitrile)nickel, carbonyl
10 tris(triphenylphosphine)nickel,
dichloreobis(triethylphosphine)nickel, di-acetobis

(triphenylphosphine)nickel,

tetrakis(triphenylphosphine)nickel, dichloro[l,2- bis

(diphenylphosphino)ethane]lnickel,

15 bis[l,2-bis(diphenylphosphino)éthane]nickel,
dichloro[l,3-bis(diphenylphosphino)propane]nickel,
bis[1,3-bis(diphenylphosphino)propane]lnickel, tetraamine
nickel nitrate, tetrakis(acetonitrile)nickel
tetrafluoroborate and nickel phthalocyanine.

20 Examples of the compound (B), wherein the metal atom
is a vanadium atom, are vanadium acetylacetonate, vanadium
tetrachloride and vanadiumoxy trichloride. An example thereof,
wherein the metal atom is a samarium atom, is
bis(pentamethylcyclopentadienyl)samarium -

25 methyltetrahydrofuran. An example thereof, wherein the metal
atom is an ytterbium atom, is
bis(pentamethylcyclopentadienyl)ytterbium
methyltetrahydrofuran.

The above-mentioned compounds as the compound (B) may

30 be used singly, or may be used in combination of twe or more



X11l to X14, R' to R16, R21 to R26, R31 to R36, R41 to R46 and R51 to R56
are |ndependently a hydrogen atom a halogen atom a hydrog Fﬂ[}ﬂg %Mp
substituted silyl group, a hydrocarbon 5 oxt group, a di- su St ed am no
group, a hydrocarbon thio group or a leydrocarbon sel eno group, and Rl11 to
R16, R21 to R26, R31 to R36, R41 to R46 and R51 to R56 may link to forma
single thegeof.a THeircsmpyund (BNY3s piieHeraylPeaanetali eomprad of
non-aromatic ring(s); and each of X15 to X17 is an atomof 10 the G oup 16
of the pémeﬁamm%mtah@mmms. vixerplnsatf la8stoon® Lh dtrhecHeor nul as
[9] to [11] area.tltmnumatmn a zirconiumato and a hafnium atom

Pref err efoTmela diSladitd £¥edepentadiesylut¥remniRanpl es of Cpl to Cps

AL e st e
B AP RGNS Ty 85, t7

5- dlnethylcyclopentadlenyl group, an 77 20 tr|nethylcyclopentadlenyl
group, an 77 b5- tetrﬁnethylcyclopentadlenyl group, an 77

S-ethyl cycl g ntgdcp Bup, an 77 5-n-propyl cycl opent adi enyl group, an
77 5- |soprop% yclop 'ggmgnyl group, an 77 25 5-n-butyl cycl opent adi enyl
group, an 1R “5}{sec- bt yl€ycl opent adi enyl group,. an 17

5-tert-buRlfc penpddi enyl group, an 77 5-phenyl cycl opent adi enyl group,
an 77 5-triny yl cycl opent adi enyl group, an 77 30[ ]

5-tert-butyl ¢ yl silyl cycl opent adi enyl group, an 77 2% January 2007 63
5-indenyII¥H £ %}15-nethylindenyf group, an 7) -

\Jz/

4 S
B/X\ T/Cp

\ +C R*®
~ M'\ 17/’ M\ J\Rss
AS R54 [ 11 ]
R51 Rss
R52

In these formulas, each of M’ to M’ is independently a

10 metal atom of the Group' 4 of the period’ic table of the elements;
each of A' to A’ is independently an atom of the Group 16 of

the periodic table of the elements; each of J' to J° is an atom

0f the Group 14 of the periodic table of the elements: each



5-di net hyl i ndenyl group, an 175-n-propylindenyl group, an 77
5-isopropylindenyl group, an 7)5-n-butylindenyl group, an 7%
5-tert-butylindenyl group, an 7)5-phenylindenyl group, an > Zganwuy2007
5- et hyl phenyl i ndenyl group, an 775-né§hthy|indeny| group, an 77 5-
trinethylsilxlindenyl group, an 77 5-tetrahydroi ndenyl group, an

775-f | uopE6y" tpr CpHis agFFep navhiid & cyodrngentadbenylmnibbskdlatonhy| f

| uorenyl group, ,an 775-tert-butyl fl uorenyl roup,an 77
5-di -t erl‘gbtipylel?uoﬁlelnip &?pr‘?én tp7 ng- SRaﬁhgﬂylﬁBFuoRénytlo &'buananr®!

775-di ph | , 77 5-tri hysi |yl fl | d 77
oo S PR Bl naskendeaat o Brarosen atemy e BALoUen aaoRd Byl
, - | t adi | 77
2 oUP:  HydiBaHERBY GYELEN"D BRI el R BT dYovn, o redEreaEPeRy
€ . ct |
gr ogp, aaxt??gréub?taagﬂehs&%&@g%;e?%@?q Lﬁ%i %‘[hoﬁ%f’otggﬁng?(etﬂi Uf,hea“

77 5-tetrahydrol nhdenyl group an SO
hal ogen g&eup Wr & hydrbtarivn d<Ldid grdtd), Ehdi8! FBRIEO R RYRR®0 Rd6
and R51 to R56 in the fornmulas 20 [9] to [11] are a fluorine atom a

chl ori neR¥t tm RE® bRt be Rfbmamh®R*AntooRThenaat dninipried ef e ya as Lhidei ne
atomor a bromne atom and nore preferably a chlorine atom Exanples of
t he hydrbtad boh ¥rplprariky of xingsRiwhich may b anamabbe Bugls)R36,

R4' to R46 and R51 to R56 in the formlas 25 19.4 tg,[,11 ] are an_al kyl
group, aFF A IGFOPRELE BHBIARYI: ﬁPguS?ChEﬂﬁﬁﬁ dfX'sald aRk§toPrefp are a

Byt G lar S8 LB o, B Begli £ PRI BEP opBl e L Lo y1 e qup, o
2 heoctyl Jor oo A e e S ENE 10 T 85 R ot
n- pent adecyin UM Uptai( & 2ERtH0byh HEGWHNhA a hafnium atom. Preferred
is a titanium atom or a zirconium atom.
Examples of Cp' to Cp® in the formulas [9] to [1ll] are
15 an n 5—(substituted)cyciopentadienyl group, an n
- (substituted)indenyl group and an n

5-(substituted)fluorenylgroup.Specificexamplesthereofare

an 7°-cyclopentadienyl group, an ns-methylcyclopentadienyl

group, an n 5--dimethylcyclopentadienyl group, an n
20 *-trimethylcyclopentadienyl group, an n
‘.tetramethylcyclopentadienyl group, an n
.ethylcyclopentadienyl group, an n
*-n-propylcyclopentadienyl group, an n
*-isopropylcyclopentadienyl " group, an n
25 5-n-butylcyclopentadienyl group, an n
s-sec-butylcyclopentadienyl group, an n
‘-tert-butylcyclopentadienyl group, an n
s-phenylcyclopentadienyl group, an N
5-trimethysilylcyclopantadienyl group, an n
30 *-tert-butyldimethylsilylcyclopentadienyl group, an 7



These al kyl groups may be substituted with a hal ogen atom such as a.
fluorine atom a chlorine atom a bromne atom or an iodi ng, WI es
of the alkyl group substituted s with_a hal ogen are a fl uoronmethyl” group.,
a trifluoromethyl group, a chlor omatﬁ?l group, a trichloromethyl group, a
fl uoroethyl group, a pentafluoroethyl group, a perfluoropropyl group, a
per f | uor%ﬂnﬁ@ﬂnx_)fouﬁ?%lpperfﬁnor dhe%ymed:ﬁ'&}ﬂ-,néﬁnlpbrf GRS Wct yRngr oflip,

T Rl e Sy kS R R
R e I
e 21O By LT o, Ogh e ooy L5aREgAoGathn, B A1

et hyl griawst B psery OPNEefy2Ufroap! & -PBL ¥aph §hQUR nadh YIS gy, 8houp or
a tert-pentyl group. Exanples of the aral kyl group of X' to X14, Rll to

R16, 207RxIittiméehylRRlylanBahylR4groapR46amnd) R5tettrakpfdraindengar nul as

(9] to [11] area benszyl group, a (2-nethyl pt;enyl)rret hyl group, a

( 3- met hygxmepy | §melinyif lgoneny la grouet AA pRénpethytifilluoxpryb, group.

(2,3-dineth Iphenyl%meth | group, a 42,4-di methyl phenyl ) net hyl group,
5~ i (A N prEHYR SRELAIHOBPBYE. SFOYB: 688 HeC hYPEhE R SHEIHOT SR D,

(2,5-di |
(2,3, a- GRS RBheny ) ot 1/ oF Skb- oy R EEieFenth P T o) et 1
01 94D, 3. 2RHAET Y021 E504B, 36113 EIIHAEEYLIFBRYY! gRERM arf 1

5. trimethysilylfluorenyl group and an n

25

SURS RO

S-bis trimethysilylfluorenyl group, preferably an n
5-cyc1open1:::1d:i.enyl group, an 7 5-metlnrlc::lrc:lox_:nentadiemyl group,
an n 5_n-butyleyclopentadienyl group, an n
15 *-tert-butylcyclopentadienyl group, an 7
‘-tetramethlcyclopentadienyl group, an 7 °-indenyl group, an
ns-tetra'hydroindenyl group and an n*-fluorenyl group.
Examples of the halogen atom of X to x', R to R!S,
R*! to R?*®, R to R*, R*' to R*® and R** to R®*® in the formulas
20 [9] to [1l1l] are a fluorine atom, a chlorine atom, a bromine
atom and an iodine atom, preferably a chlorine atom or a bromine
atom, and more preferably a chlorine atom.
Examples of the hydrocarbon group of X!! to x'*, R to
RS, R*! to R?*®, R to R*®, R*! to R*® and R*! to R*® in the formulas
25 [9] to [11] are an alkyl group, an aralkyl group and aryl grdup .
Examples of said alkyl group are a methyl group, an ethyl
group, a n-propyl group, an isopropyl group, a n-butyl group,
a sec-butyl group, a tert-butyl group, an isobutyl group, a
n-pentyl group, a neopentyl group, a tert-pentyl group, a

30 n-hexyl group, a n-octyl group, a n-decyl group, a n-dodecyl



(3,4,5-timet hyl phenyl ) et hyl gr oup, a (2,4,6-tinethyl phenyl)nethyl group,
a (2,3,4,5-tetranet hyl phenyl)nethyl group, a 5
(2, 3,4, 6-tetranet hyl phenyl ) net hyl group, a 22 January 2007

(2, 3,5, 6-tetranet hyl phenyl )nethyl grofif, a (pentanethyl phenyl)net hyl
group, an (ethyl phenyl)nethyl group, a (n-peopyl phenyl)nethyl group, an
(i sopr opg¥rehpnynypenibadepwlgreuy nahdt 9 pheddosiek hgrogpoup, 10 a
(sec-butyl phenyl ) met hyl group, a (tert-butylphengl%&ethil groug, a

(n- pent yl phenyl ThgefyR1E¥dugroRPs  Aegh&n Ahnltyhed nyt thraupalagen
(n-hexyl phenyl t hyl qrou a _(n-octyl phenyl) met hyl grou a

(n- decyl gﬂ%‘ﬂﬁ%ﬁtﬁla %Il&?%:ined a((1:[0 i %EE’BTP%P)‘Z% %grgf“&&ﬁ' atom
napht hyl get byl 1 rage t a4

o oups. rey o 13ATHR, ibm. SRy B RKLTRARGY Wil JONEELRLESEY
chl gri neygtRNa ﬁaﬂbg@hn%ﬁa(H“ffﬁEE&ﬁetH?l”%r%H@F 2t ¥ XOXYrome¥Ryiuch as
a nethoxy group and an ethoxy group; an aryloxy group such as a phenoxy

group; @bo@p,aa ehablymethydl aifosp ¢ haatrachaRaymeehel agiboupheaar al kyl
group in the formulas [ 9] to[ 11 ] is preferably an aral kyl group

havi ng 7flworgethyb@raupns perthfiluerpethylagrdoup aalpmzSlugroppopiFlanpl es
of the aryl group of X11 to X14, Rl11 to Rb, R1 25 to R26 , R31 to R36 ,
R41 to FEfePdRd RoPer§lRozabnte IR WR} a3 POFLlueyohexyk SECWRAendl group,

o Ol oot BaRem by B SRt BT o2
.g,%?B?Ef¥%%%%3%§ﬁ23$?b§P§ﬁ§'e?%?%é%é???ﬂélhg{gﬁghy? S?oup, 22 January 2007
66 a2, 4, 6-tri mphxbPRENYbedaRER alkF14gRolibsMAPYADES WS diKEPituted
with an alkoxy group such as a methoxy group and an ethoxy
group; an aryloxy group such as a phenoxy group: or an aralkyloxy
group such as a benzyloxy group.
15 The alkyl group in the formulas [9] to [11] is preferably
‘an alkyl group having 1 to 20 carbon atoms, and more preferably
amethyl group, anethyl group, an isopropyl group, a tert-butyl
group, an isobutyl group or a tert-pentyl group.
Examples of the aralkyl group of X'! to X'*, R'! to R!S,
20 R*! to R*®, R* to R*, R* to R*® and R* to R°® in the formulas
[9] to [11] are a benzyl group, a (2-methylphenyl)methyl group,
a (3-methylphenyl)methyl group, a (4-methylphenyl)methyl

group, a (2,3-dimethylphenyl)methyl group, a
(2,4~-dimethylphenyl)methyl group, a
25 (2,5-dimethylphenyl)methyl group, a
(2,.6~-dimethylphenyl)methyl group, a
(3,4-dimethylphenyl)methyl group, a
(3.,5-dimethylphenyl)methyl group, a
{2,3,4-timethylphenyl)methyl group, a

30 (2,3,5-timethylphenyl)methyl group, a



a 2,3,4,5-tetranet hyl phenyl group, a 2,3,4,6-tetranethyl phenyl group, a 2,
3, 5, 6-tetranethyl phenyl group, a pentanethyi phenyl gr oup»»3hy, Mwﬁheny
group, a 5 n-propyl phenyl group, an isopropyl phenyl group, & "n- yl phenyl
group, a sec-butyl phenyl group, a te ?-butylphenyl group, an

i sobutyl phenyl group, a n-pentylphenyl group, a neopentyl phenyl group, a
n-hexylpE%n%bﬁ‘ #@Gﬁhﬁiﬂhﬂﬂi%d@ﬂé%&l group, a n-@€eyPphenyl group, @ 10

n- dodecy] phenyl . group, .a_n-tetradecyl phenyl group, a naphthyl group and an
anthraceL@fEggbﬁgme¥ﬁ€§PQ%%ﬁlEﬁiﬁﬁéinay be subst¥F8PBd with a hal ofen atom
such as sz u?%ﬁ!ﬁe%h@éﬁ?@ﬁenﬁﬁﬁé{fjﬁftom a bromdgrllfi\%a om and an iodine

atom an'‘al kbxy "group net-hoxy group an “Bn ethoxy grouf; an
aryl oxy @3 o4PgSHCRaRS Ip‘féﬁ : an aral ksqxqgg%}, group such,as a
benzyloxgﬁgrgup. Tﬁg g&fﬁ rgﬁ%ngﬁphﬁgt?g?nulas [ 99 to 11 ] is a

_ preserab{y,3an, 8-Ybteamer N{AHENPL jRe Ry Lar bon ator%o@lﬂ.rmre pregerably

a phenyl group. 20 The substituted silyl group of X1l to X14 Rl11 to R16,

R21 to 63, R34-tetRafhetRylpher¥ib)mathRb]l t 0o R56 igrdupe, fornulas B 9 ]
to [11] neans a silyl group substituted with a hydrocarbon group, and the
hydrocaMﬂﬁpiﬁmﬁbhﬂiyhbéygdmﬁﬁhxkexgvmﬂh.a anal égéhydiphranykhmathyl
fluorine atom a chlorine ﬁ%onl a bromne 25 atom and an iodi ne atont an

al koxy P such- a& a net RBToRYIBReRyd I ihbxy gr 88F4Pan aryl 8Ry group
Sai d - nyCrRAERaRK B RY R repd BEBNP 8 h R B BT R R %8 Calbon
B R AR5 Sl el i i o LA T
t ent - butgatowgs pUpP, am i Sobut(yl- p@rHALpleenly DRAGYhydr OUP, group. a
(neopentylphenyl)methylgroup,aa(n-hexylphehyl)methylgroup,
a(n-octylphenyl)mgthylgroup.a(n-decylphenyl)methylgroup,
a (tetradecylphenyl)methyl group, a naphthylmethyl group and
15 an anthracenylmethyl group.
These aralkyl groups may be substituted with a halogen
atom such as a fluorine atom, a chlorine atom, a bromine atom
and an iodine atom; an alkoxy group such as a methoxy group
and an ethoxy group; an aryloxy group such as a phenoxy group:
20 or an aralkyloxy group such as a benzyloxy group.
The aralkyl group in the formulas (9] to[1l1l] ispreferably
an aralkyl group having 7 to 20 carbon atoms, and more preferably
a benzyl group.
Examples of the aryl group of X! to X!, R! to R, RZ
25 to R*®, R* to R*, R* to R* and R*' to R°® in the formulas [9]
to [11] are a phenyl group, a 2-tolyl group, a 3-tolyl group.
a 4-tolyl grbup, a 2,3-xylyl group, a 2,4-xylyl g;oup, a
2,5-xylyl group, a 2,6-xylyl group, a 3,4-xylyl group, a
3,5-xylyl group, a 2,3,4-trimethylphenyl group, a

30 2,3,5-trimethylphenyl group, a 2,3,6-trimethylphenyl group,



n- hexyl group and a cycl ohexyl group; or an aryl group such as a phenyl
group. Said substituted silyl group is preferably a 5 nono- i

silyl group having 1 to 20 carbon ato such as a nethylsi@?ﬁg%%%%géﬁgn
ethylsilyl group and a phenylsilyl group; a di-substituted silyl group
having 2 to 20 carbon atons such as a dinethylsilyl group, a diethylsilyl
group arti2a4.8i-prdmatthylpheprpl rap aatdi4 subtrimethylphienylggsapphavi ng

10 3 to 20 carbop atons such _as a trinethylsilyl group, a triethylsilyl
group,eft%1§h2p5689F§PWﬁ€§¥%ﬁhfn gFPPBopfopyl silyl group, a
tri-n-bujylsjlyl ri- - lsiLly rQup, ,a tri. -but yl sily
group,;?’%?+1géggégéﬁgfﬁﬁfqﬁﬁﬁiggggﬁéﬁq%ﬂ#ygdgﬁgfﬁﬁiﬁ §ﬁ§%#885,ia 15
tri-n-p i1yl Fvrelds Lyl o ar L LY, xylsilyl
group aﬁdd};%ﬂ?'r [ %&ﬁ{}?gﬁ'?}?’%ﬁ&%@%éé‘th gr gg?g}?rhaét}ﬂ/fa‘&%gﬁﬁét hyl silyl
grosIp, a-prdpy DphEh¢LMgbYDSi lad ESpBopy1phbhkh § ) ya group. Exanples
of the hydrocarbonoxy group of XIL to X14, Ell 20 to 6, R21 to R26, R31
to R36, RMutylpibénphdgRbiipt,0 aRsed+bhtelphenyllagrfp,t@ [ 11] are an al koxy

group, a aral kyl oxy group and an aryloxy group. Exanples of the al koxy
group ofterttutylphenyli grRrup,. W IL3GPRIZBIPRENYilogRIBPRMA t0 R46 and R51

to R56 in the fornulas 25 [9] to &é%% are a nethoxy group, an ethoxy group,
a n- pr ofRENFIRReNEA g o &REP LpheRy ] Greup of fufte sy RRerYit oxy

A hekox sl 4 TS B3t entan el Yo ko SrBERYY PR Saecony
R A e i R T TR S S el i S
atom a d¥dalp NEnd@t &M anthracenyl group. |
These aryl groups may be substituted with a halogen atom
such as a fluorine atom, a chlorine atom, a bromine atom and
an lodine atom; an alkoxy group such as a methoxy group and

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

The aryl group in the formulas [9] to [11] is preferably
an aryl group having 6 to 20 carbon atoms, and mor‘e preferably
a phenyl group.

20 The substituted silyl group of X!! to x'*, R to R!®, R?*
to R**, R™ to R, R*! to R'® and R** to R°® in the formulas [9]
to [11] means a silyl group substituted with a hydrocarbon
group, and the hydrocarbon group may be substituted with a
halogen atom such as a fluorine atom, a chlorine atom, a bromine

25 atom and an iodine atom; an alkoxy group such as a methoxy
group and an ethoxy group: an aryloxy group such as a phenoxy
group; oOr an aralk;rloxy group such as benzyloxy group. Said
hydrocarbon group is preferably an alkyl group having 1 to
20 carbon atoms such as amethyl group, an ethyl group, an-propyl

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



and an iodine atom an al koxy group such as a nethoxy group and an ethoxy
group; an aryloxy group such as a phenoxy group; or an arabEx ghPHP
such as a benzyl oxy group. 5 The alkoiy group is preferably an al'koXxy group
having 1 to 20 carbon atons, and nore preferably a methoxy group, an

et hoxy group, an isopropoxy group or a tert-butoxy group. Exanples of the
ar al kyl ckyt@Fbupuby 1l Xgreypx1an @RSty cgTeYP .t § RoPenEl tIredB, R4’ to

R46 and RR1 to R56 in the f 10.[9] to J11 | ,
(2- ot gt ARERDH ) FEOW G o TR E AR R B B b ks g, wen P
4- met h h , 2, 3 -dine thyl phenyl th ,
(2, 2 i 1 g BT BEPRES G oo, (2, 5- i+ hyl phinyl ) met hoxy or oup, &

is . (2, 6-di reghyphaudotBibedd 9%5Q4R1 @ gtdufs- dif@t hykalFremdp et hgxy
group, a (3,5-dinethyl phenyl)nethoxy group, a

(2,8, 4- tmomet Sy byt pdes Doyy group havidg, B th 2o srkbynpatonk) seEhoxy
group, a 20 (2,3,6-trinethyl phenyl)nethoxy group, a

(2, 4, 5- tas pembyhybedilylngroopy gnoepbhydsilyligfoupi andhy pieyl§ihkyhoxy

group, a (3,4,5-trimethyl phenyl)nethoxy group, a
(2,3, 4, FEW™R h#&%y$$ﬁ§ﬁ¥¢?ﬁ§@%%&}?érﬁ&ﬂp fawing 2 to 20 carbon atoms

(235, B4 1o PR RE =l Bap e ALe5Ft ShEYhy SFRR 199t Roxy
0 oun, AR SLEPY RO e DSBS ON PLERY dEELb o 0GP o1
(750 Fong ey acous, oy dgniel el aow. o
triethylsilyl group, a tri-n-propylsilyl group, a
triisopropylsilyl group, a tri-n-butylsilyl group, a
tri-sec-butylsilyl group, a tri-tert-butylsilyl group, a
tri-isobutylsilyl group, a tert-butyldimethylsilyl group, a
15 tri-n-pentylsilyl group, a tri-n-hexylsilyl group, a
tricyclohexylsilyl group and a triphenylsilyl group, and
further preferably a trimethylsilyl group, a
tert-butyldimethylsilyl group or a triphgnylsilyl group.
Examples of the hydrocarbonoxy group of X' to X**, RY
20 to R*®, R* to R?*®, R’ to R*®, R*! to R*® and R®*! to R*® in the formulas
[9] to [11] are an alkoxy group, & aralkyloxy group and an
aryloxy group.
' Examples of the alkoxy group of Xx!!' to x!*, R to R!®,
R?*! to R?*®, R to R*®, R* to R and R*® to R®® in the formulas
25 [9] to [11] are a methoxy group, an ethoxy group, a n-propoxy
group, an isopropoxy group, a n-butoxy group, a sec-butoxy
Qroup, a tert-butoxy group, & n-pentoxy group, a r;eopentoxy
group, a n-hexoxy group, a n-octoxy group, a n-dodecoxy group,

a n-pentadecoxy group and a n-eicosoxy group.

30 These alkoxy groups may be substituted with a halogen



group, a (n-octyl phenyl)nethoxy group, a (n-decyl phenyl)nethoxy group, a

napht hyl met hoxy group and an anthracenyl net hoxy group. 5 T ra oxy
groups nmaybe substituted with a haloggg atom such as a f|u§§?§@ﬁ%¥gﬁq}a
od

chlorine atom a brom ne atom and an i ne atom an al koxy group such as
a nmet hoxy group and an_ethoxy group; an aryl oxy group such as a phenoxy
group; ®FOBBEUGHAE BoKFUGEIRe SFEM @ ﬁhﬂa@ﬁi-yleoﬂgoﬁrroGp‘?rﬁmilllﬁea PRI kyl oxy

group is ef er q& an ralkglox roup having.7 to 20 carbon atons, and
mor e pr ¥ A yLoA1RA,9F0%; A, BEHRE SFIUR BN RS 4 SOEY FFOBP X1t 1o
X14, R11 6 4 inth
f or mul asarhigﬁ[lg]thto g%[l gsl‘?u r eag%%%%gyﬁf%%gﬁé l-g_a %e?héﬁ%ﬂgéh%xég‘ég%gpl na ©
3- met hylm%wxaraiﬁymc,ﬁ@ ﬂ;‘f@fﬂ‘yén%@@éya%gﬂﬁylﬁn% Yrhup! hyl phenoxy

group, a 2,4-dinethyl phéndxy group, a 2,5-di net hyl pAienoxy group, a

2, 65 di met hyl phemfsa10¢aip . group, ¥s Pt diyaphe X \a Jeexp, gfoup having

3, 5-di net hyl phenoxy group, a 20 2-tert-butyl-3-nethyl phenoxy group, a
2-tert - butyd -20 neahpbphatoms ,grand , mare 2preférabiyl a5 medthnsyp hgnouy . gr oup,
a 2-tert-butyl-6-methyl phenoxy group, a2, 3,4-trinethyl phenoxy group, a

2,3,5-t r§mmwmqum&sqpmw3,$reup A [y IheRbThytex ugroup -
2 Tort - bulyl - SEHSEPRBEn GBI AFGHBUER<E S50R8nPEoR ! £8. Bl Aot h5 phenoxy
g1 QUR, T ko WY et e SIS AU £y o eprmutas
2-fgrt- by ¥ lpgt (319 BREehy! PERRPIYxY §¥Bup? a (2-methylphenyl)methoxy
group, a (3-methylphenyl)methoxy group, a
f4-methylphenyl)methoxygroup,a(2,3-d1methylpheny1)methoxy‘
group, a (2,4-dimethylphenyl)methoxy group, a
({2,5-dimethylphenyl )methoxy group, a
15  (2,6-dimethylphenyl)methoxy group, a
(3,4—dimethylphenyl)méthoxy group, a
(3,5-dimethylphenyl )methoxy group, a
(2,3,4-trimethylphenyl)methoxy group, a
(2,3,5-trimethylphenyl)methoxy group, a
20 (2,3;G-trimethylphenyl)methoxy group, a
{2,4,5-trimethylphenyl)methoxy group, a
{2,4,6-trimethylphenyl)methoxy group, a
(3,4,5-trimethylphenyl)methoxy group, a
(2,3,4,5-tetramethylphenyl)methoxy group, a
25 (2,3,4,6-tetramethylphenyl)methoxy group, a
{(2,3,5,6-tetramethylphenyl)methoxy group, a
(pentamethylphenyl)méthoxy group, an (ethylphenyl)methoxy
group, a (n-propylphenyl)methoxy group, an
{isopropylphenyl)methoxy group, (n-butylphenyl)methoxy group,

30 a (sec-butylphenyl)methoxy group, a



2,6-di-tert-butyl-4-néthy|phenoxy group, a 3,4,5-trinethyl phenoxy group, a
2,3,4,5-tetranet hyl phenoxy group, a 2-tert-butyl-3,4,5-tri

group, a 5 2,3,4,6-tetranet hyl phenoxy_ group, a : ”%hﬁ%hﬁﬂ?ﬁ@&y
2-tert-butyl -3, 4, 6-trimethyl phenoxy ftdbup, a
2,6-di-tart-butyl -3, 4-di met hyl phenoxy group, a 2,3,5, 6-tetranethyl phenoxy
group, dtart-dutplplenglipethoxyeidsdymmendx{nghesylphenyl)methoxy
2,6-di-tert-butyl -3, 5-di met hyl phenoxy group, pentanethyl phenoxy group, an
ethyiphéﬁ&%P4yﬂn&ﬂ‘%PtﬁlppéﬂyﬂﬁﬁﬁﬁﬂkygbrQikPPanaisopropylphenoxy group, a

-b | ph : -b | ph - | ph :
- oA RNP B g Eheny. SEByPora AR tRstBe th O SE b s 8RB o oup.
a n-teg{qﬂﬁﬁxkﬂggggégggigggro% apht hoxy group and an ant hracenoxy group.

These arﬁ\oxy gr Substiituted with a hal ogen atom such as a

fluprine at oMmpRe 81138/ 5rdupsia Y Bedh s t PEutad with AdidFogéRM  an
al koxy group such as a nethoxXy group and an et hoxy group; an aryl oxy group

such as @&xdaheueny agr auPluodinanadonl kylcxyopinapatom) asbronimaydioony group.
The aryloxy group is preferably an aryl oxy group having 6 to 20 carbon
atons. Zndllan diodirdsstaten edamnabbogyogpoup Xucho aglsa mRithaxy RIBRUP R21 to
R26, R31 to R36, R41 to R46 and R51 to R56 in the formulas (91 to [11l1
neans artfghPRoe Ehe¥y STOYP; taR AFYAUFY GROUR §UGEaRBoR PRERAFYE TroWwR | v

groups, and the drocar bon grou nd the silyl roup _may be substituted
with a IPH (?d’e@%ﬁhﬁfﬁ Q%R HEORPr| e 3 %%%:(lggghp% 'fe¢ atom a bronine

LT o0 o O SRR B o ARy W B PLOF oS
having 7 to 20 carbon atoms, and more preferably a benzyloxy
group.

Examples of the aryloxy group of X' to x**, R! to R'S,

R*! to R*®, R* to R“,‘ R to R* and R*! to R*® in the formulas

15 [9] to [11] are a phenoxy group, a 2-methylphenoxy group, a
3-methylphenoxy group, a 4-methylphenoxy group, a
2,3-dimethylphenoxy group, a 2,4-dimethylphenoxy group, a
2,5-dimethylphenoxy group, a 2,6-dimethylphenoxy group, a
3,4-dimethylphenoxy group, a 3,5-dimethylphenoxy group, a

20 2-tert-butyl-3-methylphenoxy group, a
2-tert-butyl-4-methylphenoxy group, a
2-tert-butyl-5-methylphenoxy group, a
2-tert-butyl-6-methylphenoxy group, a2, 3,4-trimethylphenoxy"
group, a 2,3,5-trimethyiphenoxy group, a

25 2,3,6-trimethylphenoxy group, a 2,4,5-trimethylphenoxy group,
A 2,4,6-trimethylphenoxy group, a
2-tert-butyl-3,4-dimethylphenoxy group, a
2-tert-butyl-3,5-dimethylphenoxy group, a
2-tert-butyl-3,6-dimethylphenoxy group, a

30 2,6-di-tert-butyl-3-methylphenoxy group, &



aryl oxy group such as a phenoxy group; or an aral kyl oxy group such as a
benzyl oxy group. Exanples of the hydrocarbon group are an Q#@Qm_ SHRy
having 1 to 20 carbon atoms such as a methyl 5 group, an ethyl group, a

n- propyl group, an isopropyl group, L n-butyl group, a sec-butyl group, a
tert-butyl group, an isobutyl group, a n-pentyl group, a n-hexyl group and
a cycl chebept chwtpl - AnSadimedhyiphendxyy @cevpP20acarbon atons such as a
phenyl géoup' an aral k group having 7 to 10 carbon 10 atons such as a

|
benzyl .iE&%ﬁ%TB§¥HF‘ﬁﬁ@%ﬁh%ﬂPQﬁQRﬁVa$€°“8'tFinethylsiIyI group and a
tert-butyl di et hyl sj roup. Exanpl es of, sai L -substituted 1JO grou
area di ﬁnﬁg%ﬁihP{%%gHBPn agiéFﬁﬁ rﬁ%dfg?b pg'geaF?%ﬁ&Hﬁ%ﬁ%ﬁﬁgg grgup,p
a diisaq | am fo. u diy n- hut ] i i~ sec-butyl am no:
ot oup, - S o S5 SF BBasdats b iR AR Oy SpABRoY o dlp S
terd - butyl4 SPPg Opyt AGhBen Y1 PWRncky Hrdupexyl am no group, a di-n-outylam no

group, a di phenyl am no group, a bistrinethylsilylamno group and a

bi s-t er t2 gt burey by B sil, gl-ariime t@rydiyhemoxy pgebapr,ead i s a 20 di net hyl ani no
group, an diethylam no group, a diisopropylamnm no group,

adi - t er t2 61dd erenb-gubdwp -8r, da Mdime thy ipheéndxy| grampnoa group. Exanpl es of

t he hydrocarbon thio group of X11 to X14 , R11 to R16, R21.to R26, R31 to

R36, R4+t e tebramethylRbenoxyt [FFWR mAad- 25 [9] to [11] are an

al kylthi,o qrqu n,aral kyl thi royo and arylthig group. Exanples of the
al ky|tmf&%&}gﬁef-%ﬁ'ﬁa*iﬂ'e% G196 %’rgﬁh fo R26, R31 to R36, R4l
t o, R46 Ral 50, Lt he f [ 1 e a nethylthio group,

anldst hyﬁ]'ﬁil ?%%%%‘55%1]‘586 %Sr %;ﬂgt@olpg%%%%,&aékfggﬁr opyl thi o group,

an- but ylﬁéﬂ&xﬂé%pﬁanéﬁgug&hu%qgﬁn 19y BfRehbky! Hito@pyr @ip, a

tert-butylthio group, a n-pentylthio
n-propylphenoxy group, an isopropylphenoxy group, a
n-butylphenoxy group, a sec-butylphenoxy group, a
tert-butylphenoxy group, a n-hexylphenoxy group. a
15 n-octylphenoxy group, a n-decylphenoxy group, a
n-tetradecylphenoxy group, a naphthoxy group and an
anthracenoxy group.
These aryloxy groups may be substituted with a halogen
atom such as a fluorine atom, a chlorine atom, a bromine atom
20 and an iodine atom; an alkoxy group such as a methoxy group
and an ethoxy group: an aryloxy group such as a phenoxy group:
or an aralkyloxy group such as a benzy;oxy group.
The aryloxy group is preferably an aryloxy group having
6 to 20 carbon atoms.
25 The di-substituted amino group of X!! to X'*, R!! to R,
R?! to R?®, R*! to R, R*! to R‘® and R®' to R*® in the formulas
[9] to[1ll] means an amino group substitutedwith twohydrocarbon
groups or silyl groups, and the hydrocarbon group and the silyl
group may be substituted with a halogen atom such as a fluorine

30 atom, a chlorine atom, a bromine atom and an iodine atom; an



group, a neopentylthio grbup, a n-hexylthio group, a n-octylthio group, a

n- dodecyl thi o group, a n-pentadecylthio group and a n-eico | p. 5
These al kylthio groups nmay be substityted with a hal ogen a?%%#@h%ﬁgggya
fluorine atom a chlorine atom a bromne atom and an iodine aton an

al koxy groug. such as a nethoxy group and an ethoxy group; an aryl oxy
group suRhKa¥Ya9EABRORYCHr 88p2 MBERQKYFEPRP| BRE §R0BENSHTHhIZSUR ih&Rzy| oxy

. 10_The_al kyl t hi i f er abl | kyl t hi having 1 t
20" chr boRr AT SHE, SERUB el HEALPIBIP S SEORRH RioSborBRRATAR R APHR 6
, | ' tykth f th
o ol oyt { PSPPSR G GED e i 4 Shb1BULHE 08 BE8ERR FERTBESGY | "R
to RA6 agfle Bl aliky3S rbﬁptﬂsviﬁgnylw 20(@arbonl d¢dmdr $uénen aVibBhg19r Oup,

a (2-nmet hyl phenyl )methyl thio group, a (3-nethylphenyl)nethylthio group, a

(4- get hygptepy | ames tyy 1 hixows oup,.n p2epy 2, reiupet byl phepybpeet ybupi,0
group, a (2,4-dinethylphenyl)nethylthio group, a

(2, 5- di rethybphphygresphy la& Hex drwtpl gro@p, 6aditesttnbptehygroephyhnhi o
group, a (3, 4-dinethyl phenyl)nmethylthio group, a 25
(3, 5- di EEPRRBHRENGFPRBLh tr!ﬁnﬁrg%ﬁpsrau?e 2a3nshexyek HAQRRNRENB: hyl thio
(25" o (TRELODFBNTE PHEE nor HES Ty Bttty €2 29 1GFERRRy R5RBENy I thi o
0140, Sy o & B DAL DR SELIN A o 7 P UUEUCRLET 7
10 atoms such as a benzyl group. Examples of the silyl group are
a trimethylsilyl group and a tert—butyldimethylsilyl group.
Examples of saiddi-substituted amino group are a dimethylamino
group, a diethylamino group, a di-n-propylamino group, a
diisopropylaminc group, a di-n-butylamino group, a
15 di-sec-butylaminc group, a di-tert-butylamino group, a
di-isobutylamino group, a tert—butyliéopropylamino group, a
di-n-hexylamino group, a di-n-octylamino group, a
diphenylamino group, a bistrimethylsilylamino group and a
bis-tert-butyldimethylsilylamino group, and preferred is a
20 dimethylamino group, andiethylamino group, adiisopropylamino
group, adi-tert-butylaminogrouporabis-trimethylsilylamino
group.
Examples of the hydrocarbon thio group of X!! to X4, R
to R'®, R* to R*, R to R*®, R*! to R*® and R®*! to R*® in the formulas
25 [9] to [11]} are an alkylthio group, an aralkylthio grouo and
arylthio gréup.
) Examples of the alkylthio group of X!! to X'*, R to R'S,
R** to R?*®, R to R, R' to R*® and R*! to R* in the formulas
[9] to [11] are a methylthio group, an ethylthio group, a

30 n-propylthiogroup, anisopropylthiogroup, an-butylthiogroup,



4, -tetranet hyl phenyl ) net hyl thi o group, a

4, 6-tetranet hyl phenyl)nethylthio group, a

, 5, 6-tetranet hyl phenyl ) methylthio group, a 5 22 January 2007

t amet hyl phenyl ) net hyl t hi o group, &2 (ethyl phenyl)nethylthio group, a
“(n-propyl phenyl)nmethylthio group, an (isopropyl phenyl)nethylthio group, a
(n-butyl phseyd pueybyhibi gr@uplia tar t-wartylEhd o heddp mat hypehicg1gnawp, a 10
(tert-butyl phenyl)nethylthio group, a (n- hexylphenyl)nethylthlo group, a
(n- oct yl gheupl. ) aemiegpen tylthoopgraupn- de ayhexyribibiet dwoupi oagr oup, a
napht hyl met hyl t hi o group and an_ant hracenyl net hyl t hi o group. These

ar al kyl tm'acéréﬁbé-%yors}ersﬁustti@@?@nlﬁmlﬁ group . hannpen badacyddhiss a

fluorine atom a .chlori at o bromi ne atomand an iodine atom an
al koxy gPoPpPsaeh 55334%&9ﬁ$£2h€?0%5°39d an et hoxy group, an aryl oxy group

?ﬁéia‘?‘; i‘yf’?ﬁf‘gﬁéﬁgﬂéfﬂilsﬁé‘?ﬁ‘rl%‘ﬁéi ‘éﬁrﬁé APt SR g RAYRRE %0 20
Tyl Chi oo =0 BT SR B ok he T HEORARR Bl

R4A6 and &5d 4o Fo8ihe hbemf;onAukadkoxyPlgricug. Jslictaraﬁs %a NewokP groupup, a
2- met hyphenyl thi o group, 25 a 3-nethyl phenylthio group, a

4- net hy| prdan etthoxy grpoupa afl, @xylloeyhgtpaprsichias grphenoay2grdupdi ne

t hyl phenylt hio group, a 2,5-dinethylphenylthio group, a

2, 6-di rre%yqubheﬁ?ﬁcmls’x&'gaﬁwp aﬂﬂchl @$ ndt 9npuré@9m [IEPUP oup, a

di met hyl phepy! t hj -tert-but t hyl phenyl t hi ,
2580 et B L SERYE: 02033 it b BT SR G5 O ®

having 1 to 20 carbon atoms, and more preferably a methylthio

(2,3
(2,3,
(2,3
(pen

group, an ethylthio group, an isopropylthio group or a
tert-butylthio group. _
Examples of the aralkylthio group of X'! to x'*, R to

15 R'®, R*' to R?%, R?! to R, R*' to R*® and R®! to R°® in the formulas
[9] to [1l1l] are a benzylthio group, a
(2-methylphenyl)methylthio group, a
(3-methylphenyl)methylthio group, a
{4-methylphenyl)methylthio group, a

29 (2,3-dimethylphenyl)methylthio group, a
(2,4-dimethylphenyl )methylthio group, a
(2,5-dimethylphenyl)methylthio group, a
(2,6-dimethylphenyl)methylthio group, a
(3,4-dimethylphenyl)methylthio group, a

25 (3,5-dimethylphenyl)methylthio group, a
(2,3,4-time§pylphenyl)methylthio group, a
(2,3,5-timethylphenyl)methylthio group, a
(2,3,6-timethylphenyl)methylthio group, a
(2,4,5-timethylphenyl)methylthio group, a

30 (2,4,6-timethylphenyl)methylthio group, a



2-tart-butyl -5-nmethyl phenylthio group, a 2-tert-butyl-6-methyl phenylthio
group, a 2,3,4-trinmethyl phenylthio group, a 2,3,5-trinet hyIWyﬁ?b@S
group, a 2,3,6-trl nmethyl phenylthio gr.ggp, a 2,4,5-trinethyl’pheny e}
group, a2,4,6-trinethyl phenylthio group, a

2-tart-butyl -3, 4-di net hyl phenyl thi o group, a
2-tart - b3 yt.3- tinpkbydp JnethyLihig gxoup., a

2-tert-bytyl -3, 6-di net hyl phenyl t hi r 10 '

2. o i - b2 ot 51 EeFRamR AT LEFBEL Ry group.

2-tert-bpgyyl-4, 5-di I | ;

2,6-di-t rtébﬁtgl g%%ﬁ}ﬁ%%@?%ﬂéﬁ%ﬁ%tﬁ%o g,rlf,q?-'t T et hyl phenyl thi o
group: 2,3, %, 6= L8Rt IPIRING 1 1h@t By Q¥R1 oA grbup, a
2,3,4,6-tetranet hyl phenyl thio group, a

2-t §rt - bypen t@mdt Ayllphesivly)methyl thie group,. an

2,6-di-tart-butyl -3, 4-di met hyl phenyl thi o group, a

2, 3, 5, 6- (ethyhphapypleethyiithipy gneups &8 (n-propylphenyl)methylthio
2-tart-butyl-3,5,6-trinethyl phenylthio group, a 20

2, 6- di - t$FQUBYt AN 3(35913#@9[\'}9&#@3{@4%%%}2%%)? groP@nt &net hyl phenyl t hi o

, t hyl phenyl t hi , - | pheny! t hi ,
Popr opy mrierey PRRGRALdme Ryl g oA oRRny M hi o g oup, &
- but i 1 thi :
e pentyl HaSITe EPABRSE Indtny LS b BBET L 10 S oup. &
n- Agxy! phesit 1 Hh 8y UpBERY 13 met1RAL tH L8 egwbtapi, 0agr oup, a n-decyl phenyl thio

group, a n-tetradecyl phenylthio group, a naphthylthio group and an

ant hr acefydidpl ghengl ) ety lathdld Sroupr, Gl pa -oey ylehenysdt )raktherll thibd a
hal ogen 30 atom such as a fluorine atom a chlorine atom a brom ne atom
22. Janugweupp0F (n5decylahenytlirethyphthina grRyPy §roup such as a net hoxy

group naphthylmethylthio group and an anthracenylmethylthio group.
These aralkylthio groups may be substituted with a
15 halogen atom such as a £luorine atom, a chlorine atom, a bromine
atom and an iodine atom; an alkoxy group such as a methoxy
group and an ethoxy group: an aryloxy group such as a phenoxy
group; or an aralkyloxy group such as a benzyloxy group.
The aralkylthiogroup is preferablyanaralkylthiogroup
20 having 7 to 20 carbon atoms, and more preferably a benzylthio
group. ‘
Examples of the arylthio group of X'! to x'*, R to R'®,
R*! to R, R®! to R*®, R‘' to R'® and R®' to R*® in the formulas
[9] to [11] are a phenylthio group, a 2-methyphenylthio group,
25 a 3-methylphenylthio group, a 4-methylphenylthio group, a
2,3-dimethylphenylthio group, a 2,4-dimethylphenylthio group,
a 2,5-dimethylphenylthio group, a 2,6-dimethylphenylthio
group, a 3,4-dimethylphenylthio group, a
3,5-dimethylphenylthio group, a
3o 2-tert-butyl-3-methylphenylthio group, a



and an et hoxy group; an aryl oxy group such as a phenoxy group; or an
ar al kyl oxy group such as a benzyl oxy group. The arylthio grng%hﬁ 2007
preferably an arylthio group having §46 to 20 carbon atons. an%?es of

t he hydrocarbon seleno group of X11 to X14, R' to R16, R21 to R26, R31 to

R36, R41_to R46 and R51 to R56 in the formula [ 91 to [ 111 are an
aIkyIsel@ﬁgengﬁ&txifﬁﬂ%ﬁ?ﬁ¥%@?@ﬁgltgﬁﬁh@§%ﬂé%U?Iseleno group. 10

Exanpl es,0 e | sel tQ X14, R11 to R16, R21 to R26,
RBlnPo R%é?ekg-Pgﬂggfihéﬁgéﬁﬁgggﬁgétﬁ%%tH§QQ§TnIas [9] to [11] are a
met hyl sebe LRty £ , - propyl sel eno group, an

i sop%lopylhsglgg%o grod%,rb g“%ﬁ%@?@‘é?gﬂg%%ﬁ’gbg Egec- butyl sel eno group, a

15 tert - yByuselame thivQfhedy It RESIQHOY £42 , W, 3Lt r Bne FIRPPERENLIS AW
group, a n-hexyl seleno group, a n-octylseleno group, a n-dodecyl sel eno

grosp, agmeppnt adecyl,seitanimativybphanglahioeigr@nip sea eno group. These
al kyl sel eno groups nmay be substituted with a 20 hal ogen atom such as a
f 1 uori ne? atehr txisetdyvinhenphthio gromimea 2atod-diinet hptphenyidinican

al koxy grOUﬁ such as a'netho%g -grouE and an_et hoxy group; an aryl oxy group
such as FPHBmoRy 2 -§Fedihr PWiYLr3 of 20k Pe5Ry 1eheny a@TUBenyl oxy group

The al kyks 0,.0L0Up J S f er.ab an_al kyl sel eno group 25 having 1 to 20
car bon a# o‘e'n%,g@aﬁgt%ré"%r'g‘#jgr?ea%?gliéhﬁ%Y%Fégl gﬁ(?upg‘r oiup, an et hyl sel eno
group, as._j L elye YOITe R u e group. Exanpl es of
the aral %T‘?E?eﬁg‘*é’? o&ﬁ%‘ﬂxn t%i&%r,&%&hpo%og@wf}g fo R26, R31 to R36,
R4lot o Répsaad-BBLtiouRSA i ridenf DpRbhes tRAolYrdup [ 1] are a benzyl sel eno

group, a 22 January 2007 76 (2-nethyl phenyl)nethylseleno group, a
2-tert-butyl-4,5-dimethylphenylthio group, a
2,6-di-tert-butyl-4-methylphenylthio group, a
3,4,5-trimethylphenylthio group, a
2,3,4,5-tetramethylphenylthio group, a

15 2,3,4,6-tetramethylphenylthio group, a
2-tert-butyl-3,4,6-trimethylphenylthic group, a
2,6-di-tert-butyl-3,4-dimethylphenylthio group, a
2,3,5,6-tetramethylphenylthioc group, a
2-tert-butyl-3,5,6-trimethylphenylthio group, a

20 2,6-di-tert-butyl-3,5-dimethylphenulthio group, a
pentamethylphenylthio group, an ethylphenylthio group, a
n-propylphenylthio group, an isopropylphenylthio group, a
n-butylphenylthio group, a sec-butylphenylthio group, a
tert-butylphenylthio group, a n-pentylphenylthio group., a

25 neopentylphenylthio group, a n-hexylphenylthio group, a
n-octylphenylthio group, a n-decylphenylthio group, a
n-tetradecylphenylthio group, a naphthylthio group and an u
anthracenylthio group.

These arylthio groups may be substituted with a halogen

30 atom such as a fluorine atom, a chlorine atom, a bromine atom



(3-nethy|phenyl)nethylseleno group, a (4-nethyl phenyl)nethyl sel eno group,
a (2,3-dinethyl phenyl)nethyl sel eno group, a 5 2 007

(2, 4-di met hyl phenyl ) nmet hyl sel eno gro a (2,5-dinethyl pheny%‘gartrlgmyzl sel eno
group, a (2,6-dinethyl phenyl)nethyl seleno group, a ,

(3, 4-di net hyl phenyl ) net hyl sel eno_group, a (3, 5-di nmet hyl phenyl ) net hyl sel eno
group, "[2) j?‘i{i’%? et PR pRRNGE REF'E?FQé‘Peﬁéwﬁ’r &fp 2 pethoxy group

(2: 3: g: Hﬂg%ﬁ;{agﬁéﬁél %gg%ﬁg:%@iagr%%gggﬁo% such as a phenoxy group;
STADATRE ST YR S Songviony sroup.

I met hyl p yl'sél eno group, a

(2,3

(2,4,5

(2,4,6-t

(3,4, 5-timet hy impeeawy ) FRELBYraRIFEDS pHeddbalily an arylthio group having
(2,3, 4,5-tetranet hyl phenyl ) net hyl sel eno group, a

(2,8, 4

(2,3,5

(penta

5-
.8, 4, & tiet rx0recdwbheatbieet hyl sel eno group, a
, 6-tetranet hyl phenyl ) net hyl sel eno group, a
net hyl pHisrgmphes ot seherhydrocprban gelesphgrphengl) Kbt tep ¥4t eno

, i [ pheny! Jret byl sel oup, .
?lr gggr o%ﬁibl1 Eﬁ%%ﬁ?%@?hgggﬁ%ﬁf%ﬂ?ﬁ?&?@g 19{ gggu?fﬁ]ﬂ%ﬂ § ka BT sk ik gr oup,

aroup.  FORRAL T AE D1 8RR AR Eap BB o Sime G JrBABTHSHIATR S en
group, g%n$ﬁzq§ﬁylg#ii%gigﬁghgggg eno group and a napht hyl nmet hyl sel eno

group. se aralkyl sel eno~grodps may be substituted with a 22 January
2007 77 hal ognfamp Dés SOIE RS 21Lk{V8BI1BAcAGRBup? o8 | i@ BtONRIA fy om ne

R!%, R?! to R?%, R to R, R* to R* and R®* to R*® in the formulas

[9] to_[11] are a methylseleno group, an ethylseleno group,
a n-propylseleno group, an isopropylseleno group, a
n-butylseleno group, a sec-butylseleno group, a
15 tert-butylseleno group, a n-pentylseleno group, a
neopentylseleno group, a n-hexylseleno group, a n-octylseleno
group, a n-dodecylseleno group, a n-pentadecylseleno group
and a n-eicosylséleno group.
These alkylseleno groups may be substituted with a
20 halogen atom such as a fluorine atom, a chlorine atom, a bromine
atom and an iodine atom; an alkoxy group such as a methoxy
group and an ethoxy group: an aryloxy group sucﬁ as a phenoxy
group; or an aralkyloxy group such as a benzyloxy group.
The alkylseleno group is preferablyanalkylseleno group
25 having 1 to 20 carbon atoms, and more preferably a methylseleno
group, an ethylseleno group, an isopropyléeleno group or a
tert-butylseleno group. “
Examples of the aralkylseleno group of X! to x4, R
to R'®, R?*! to R?*®, R*! to R?*®, R*! to R’ and R** to R®® in the formulas

30 [91] to [11] are a benzylseleno group, a



3

atom and an iodine atom an al koxy group such as a nethoxy group and an

byyoxy

rably an

et hoxy group; an aryloxy group such as a phenoxy group; orzaqaﬁ&€%

group such as a benzyl oxy group. 5 Thz ar al kyl sel eno group i'S pre
aral kyl sel eno group having 7 to 20 c Pbon atons, and nore preferably a
benzyl sel eno group. Exanples of the aryl seleno group of X11 to X14, Rll1l to
R16, R21(?omﬂgbylﬂyfﬂﬁih@ﬁ£h¥iﬁ9%9nﬂﬁ and R51 t o9R8¥Pi-n the fornul &

[9] to (}1] ar henyl sel eno, group, a 2-nethyl phenyl sel eno group, a
3-nethy|éﬁéﬂ?Fgﬂﬁgﬁﬁﬂgiﬁﬂf€%Yh§ﬂg?ﬁ9lphenylselengroépdup, a a

2, 3-di ne

2,5-di ne
3, 4-di ne
2-tert-b
2-tert-b
2-tert-b

2-tert - b{zyb- Gimethy lphentISletioy Jselpnoa 20 2, 3, 4grouget hyl phenyl el eno
group, a 2,3,5-trinmethyl phenyl sel eno group,
group, af2264dimethydpheniomethybaelghpoup, a 2, 498°UPi.net hyl phen sel eno

R PBRBRheBERA) HAed1e8oc” i et nyt pidh

‘QYFPéﬁﬁékﬁﬁﬂyﬁggﬁéiﬁbtﬁvﬁs519539t“y'phe

uty eno group, a

ubyh= d1mRichy 1Py Splenoy Us818noa
ut yl - 5- net hyl phenyl sel eno group, a

group, a, 25 2-tart-butyl -3, 4-di nmet hyl phenyl sel eno
2-tert-b&?yﬁ?Q?ggapﬁgﬁﬁﬁﬁﬁiiﬂﬁEﬂ¥£%BB§P8up, a

2-tart-b
2,6-di-t
2-4grt-b
2,6-di-t
3,4,5-tr

15

20

.25

30

(575 e Bt iR L £O018R81P. @
-4, i , 30
(2Y5; 4 - BaftERYIOUIGY) motepPsaians 2 57

égx §eleno group,
yI'Sél eno group,
nygeelpno group,

group,

rou a
ggroﬁb,

group,

a 15

a

a

a 2,3,6-trinethyl phenyl sel eno

a

a

roup, a
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(298 b5l phmexhyaiphiem yll Pth@lseleno group,
(2,3,6-timethylphenyl)methylseleno group,
(2,4,5-timethylphenyl)methylseleno ' group,
(2,4,6-timethylphenyl)methylseleno group,
(3.4,5-timethylphenyl)methylseleno group,
(2,3,4,5-tetramethylphenyl Jmethylseleno group,
(2,3,4,6-tetramethylphenyl)methylseleno group,
(2,3,5,6-tetramethylphenyl)methylseleno group,
(pentamethylphenyl)methylseleno group,
{(ethylphenyl)methylseleno group,
(n-propylphenyl )methylseleno group.
(isqpropylphenyl)méthylseleno group,
(n-butylphenyl)methylseleno group,
(sec-butylphenyl)}methylseleno group,
(tert-butylphenyl )methylseleno group,
(n-hexylphenyl)methylseleno group,
(n-octylphényl)methylseleno group,

a

a

a

an

an

a

a

(n-decylphenyl)methylseleno group and a naphthylmethylseleno

group.

These aralkylseleno groups may be substituted with a



, 3,4, 5-tetranet hyl phenyl sel eno group, a 2, 3,4, 6-tetranethyl phenyl sel eno
roup, a 2-tert-butyl-3,4,6-trinethyl phenyl sel eno group, a5 2007

, -di-tert-butyl-3,4-dinethylphenylggleno group, a 22 January
, 5, 6-tetranet hyl phenyl sel eno group, a

NNDNQ DN
TWOO W

ert-butyl-3,5,6-trinethyl phenyl sel eno group, a
2. 6 di - PaLoged: 3Ho8 Sch ASiHFLNGHASBFERe BPBIFTLRe atom, a bromine

bt ooy AR B 4 o8, BRI GRE (RuSh oo Betnony

n- but yl I e - but vy,

Fert- bubsPabe Ao SERURY, Srofh; BhIAErERLy SR OPE Aick e & phenoxy

neopent yraaeny loxelat Gl DP1oRy gy BIRIN &£ £NPeB29UBxy group.

n- oct yl phenyl sel eno group, a n-decyl phenyl sel eno group, a 15

n- tset r adecyl phehgl axa topl gedeno groaphishyprederably anparalkydsseleno

ant hr acenyl sel eno group. These aryl sel eno groups maybe substituted with a
hal ogengraunpmhawdinagas? &£d | 20r cacbanomtomschland moze cprefesaddina at om and
an iodine atom _an al koxy group such as a nmethoxy group 20 and an et hoxy
group; BADAFSELENG ARPWRIch as a phenoxy group; or an aral kyl oxy group

such as a benzyl ox roup.,.The_aryl sel.eno group is pneferahky | sel eno
group having a[rrg}fl% c%fb%lﬁea?‘BXé?eﬁ'ﬁnPhg%rO&EﬁlﬂésﬂlQ]t%t Zp[ll?fl %:}1/ to X14
are Preperagay ¢o2gd NGEDRRTRI| 12 ook SIFRGH Do 3¢ Ard thedE QU1 ar al kyl

group, an al koxy group, an aryloxy group or a di-substituted amno group,

ang@ nor ¢gpr ebef aby Yard ¢ RIS ldylén b LGE, i Puimetthy Bpl¥hylselenoan
al koxy group or an aryloxy group. In the formulas [ 9] to f 11 R" to R14 ,

R2' to B24npR3a 3idethyipheajllHblendr grdiji, ta R metthF pbeRydselenef er abl y
I ndependent |y 22 January 2007 79
group, a 2,3-dimethylphenylseleno group, a
2,4-dimethylphenylseleno group, a 2,5-dimethylphenylseleno
group, a 2,6-dimethylphenylseleno group, a
15 3,4-dimethylphenylselenoc group, a 3,5-dimethylphenylseleno

group, a 2-tert-butyl-3-methylphenylseleno group, a

2-tert-butyl-4-methylphenylseleno group, . a
2-tert-butyl-5-methylphenylseleno ' group, a
2-tert-butyl-6-methylphenylseleno group, a
20 2,3,4-trimethylphenylselenco group, ~a
2,3,5-trimethylphenylselenc group, a
2,3,6-trimethylphenylseleno group, a
2,4,5-trimethylphenylseleno ‘ group, a
2,4,6-trimethylphenylseleno group, a
25 2-tert-butyl-3,4-dimethylphenylseleno group, a
2-tert-butyl-3,5-dimethylphenylseleno group, a
2-tert-butyl-3,6-dimethylphenylseleno group, a
2,6-di-tert-butyl-3-methylphenylseleno group, - a
2-tert-butyl-4,5-dimethylphenylseleno : group, a

30 2,6-di-tert-butyvyl-4-methylphenylseleno group, a



a hydrogen atom a hal ogen atom an al kyl group, an aral kyl group, an aryl

group, a substituted silyl group, an al koxy group, an aral I)J%ﬁgy or
an aryloxy group, and particularly, 1, R21, R31, R4l andl% aarrgﬁw

preferably independently an al kyl 5 droup, an aral kyl group, an aryl group
or a substituted silyl group. In the fornulas [9] to [111, R15 , R16 , R25
, R26 , RI5 RIzimehylpkenyhselan® R56 are pref 8F8BPy i ndependent 1% a

hydr ogen _ato an al kyl 0 n aral kyl group, an _aryl group, a 10
substit&'éd%{g‘ﬁeﬁﬂﬁ%?hgipggwgf%%, an aral kK§F8¥ group or &h

aryl oxy '(rsiomlﬁp-aﬁ'su?a‘f@é'gan%lé%‘g“@ﬁg‘é‘%%M the fornu Q.%P%%O] and [111,are an

oxygen & ur eni um at om an erred is an oxygen

at om or J ng _ ' 15 ox tom | es
z%tgﬂle; tlﬂ.g;}gm,é‘ g %&ﬁe&'iﬁ{l?ﬂ&?&isgefého Y§BSu ! Exgnp

of A to AS ormulas [9] to 1] are an oxygen atom a sulfur atom
ands a se,@lidim aem bty PB e ieaiad t iyl phiemyygebeabom Egpoppes of 81 to j5

in the formulas [9] to [11] are a 20 carbon atom a silicon atom and a
ger mani 2n33t506 - taadranet ey Lpienyd s leardoon at om or ggowpl.i con at om &xanpl es
of the metal conpound represented by the fornmula [91 are nethyl ene( 77
5- cycl oferteadti-butyl-3 35 56 dt mdmerhylnhemiohkssteRani um o9EPPBride 2
(herei n-aft__er,_ 25 _775 LS s tine %mtted%_b . . .
met hy| erfeCeyc dist 2RIFERYT $¢ 8- F'tetllj’ﬁﬁsﬂ SNUASEERD? i tTRPORy di chl®ri de,
e Y OSSP RO b B oy BRIRRY dta
200y 8Q n-propylphenylseleno group, an isopropylphenylseleno group, |
a n-butylphenylseleno group, a sec-butylphenylseleno group,
a tert-butylphenylseleno group, a n-pentylphenyléeleno group,
a neopentylphenylseleno group, & n-hexylphenylseleno group,
a n-octylphenylseleno group, a n-decylphenylseleno group, a
15 n-tetradecylphenylseleno group, a naphthylseleno group and
an anthracenylseleno group.
These arylseleno groups may be substitutedwith ahalogen
atom such as a £fluorine atom, a chlorine atom, a bromine atom
and an iodine atom; an alkoxy group such as a methoxy group
20 and an ethoxy group; an aryloxy group such as a phenoxy group;
or an aralkyloxy group such as a benzyloxy group.
The arylseleno group is preferably an arylseleno group
having 6 to 20 carbon atoms.
In the formulas [9] to [11], X'' to X'* are preferably
25 independently a halogen atom, an alkyl group, an aralkyl group,
an alkoxy group, an aryloxy group or a di-substituted amino
group, and more preferably independenf'..l}gr a halogen atom, an
alkyl group, an alkoxy group or an aryloxy group.

In the formulas [9] to [11]. R'! to R'*, R*! to R?**, R*

30 to R, R*' to R*® and R*' to R*! are preferably independently




titani umdichloride,

nmet hyl ene(cycl opent adi enyl ) (3-tart-butyl di nethylsilyl-5- ne -g-P XY)
titani um di chl ori de, ba%hn 3657

met hyl ene( cycl opent adi enyl ) ( 3- trlnetH?IS|IyI 5-nmet hyl - 2- s phenoxy)titanium
di chl oride, nethylene(cycl opentadienyl)(3-tert- butéI-S met hoxy- Zlﬁﬁpenoxy)
titani um BYEEPEENI& oMy h aRgey A tont aRi ahl¥I-( ITPRPy- BB Fakkit or o- 2-
phenoxy | oride, 10

met hyl ehﬁtf’il!‘té’?? I&r@ﬂ%ﬁyﬁ%‘b@nt adPURSEHLES oSt ¥ | I5°UBhe ABX BHKIX%ni um
di chl or g;stug | Qgﬁgﬁ&ta%g GEELPYLYE LIRAYAFLLBUD), (@hid Bakthilaky,

phenoxy

net hyl egey t qir argst hmﬂyahapﬁ“t aébeﬁi‘éfé.%am&t 1Adkpendektly an alkyl
net hyl - 2- phenoky) ti t'ani um di chl orid

metshy| egeoupt,r anedfyl Ry el gpeipadar raabﬂ Jyhep\Wr 2 spbetdtnted tsailiyim
dichloride, nethylene(tetranethylcycl opentadienyl)(3-tert-butyl

di met hygsolapl.- 5- net hyl - 2- phenoxy) ti tani um di chl ori de, 20
nmet hyl ene(t etranet hyl cycl opent adi enyl

(3-trimet hyl silmy[the femmn qspﬁq%ho‘s'@/)znhni%lr%-dﬁém Ri’deR?®, R R,
L TR AR oo« s
methyl eg g@etr l%?f“@% nt adi gn ?35 an aryl group, a
(3-tert- g y|a§”%H1 ro- gﬁéhoxy)? Fa Chd . de YL group.

| 5@Propghbdeneudrd SReFhagLeny,) &8 e ie - R ALAL kY 1ldxyA Giren
di chl ori de, isopropyl |giﬁg(cy%lopentad|eny )( “tart - butyF 2- phenoxfs

titani usrdaahlkeyildxy IHroup.
|sopropyl|dene(cyclopentadlenyI)QS tart-butyl-5-nmethyl-2 22 January 2007
81 Examples of X'° to X'" in the formulas [10] and [11] are
an oxygen atom, a sulfur atom and a selenium atom, and preferred
is an oxygen atom or a sulfur atom, and more preferred is an
15 oxygen atom.

Examples of A' to A®° in the formulas {9] to {11} are an
oxygen atom, a sulfur atom and a selenium atom, and preferred
is an oxygen atom.

Examples of J! to J° in the formulas [9] to [11l] are a

20 carbon atom, a silicon atom and a germanium atom, and preferred
is a carbon atom or a silicon atom.

Examples of themetal compound represented by the formula
[9] are methylene( 77 °-cyclopentadienyl)
(3,5-dimethyl-2-phenoxy)titanium dichloride (herein-after,

25 *7n5-" is sometimes omitted),
methylene(cyclopentadienyl)(3-tert-butyl-~-2-phenoxy)
titanium dichioride,
methylene (cyclopentadienyl)(3-tert-butyl-5-methyl-2-
phenoxy)titanium dichloride,

30 methylene(cyclopentadienyl)(3-phenyl—2-phenqu)



phenoxy)titani um di chl ori de, ‘

| sopropyl i dene(cycl opent adi enyl ) ( 3- phenyl - 2- phenoxy) titani ' } de,
i sopropylidene(cycl opentadi enyl)(3-tert-butyldinmethyl 5 25?&&&&95@67

si |yl - 5-net hyl - 2- phenoxy) ti t ani um di & ori de,

| sopropyl i dene(cycl opentadi enyl ) (3-trinethylsilyl-

met hyl - 2titegrioxy ) dichhowddei.chl ori de,

|sopropyl|dene(cyclopentadlegyl)(s tert-butyl-5-nethox

_phenoqu’ql}mqﬁr{gyghpgpp@g ippyl) (3-tert- butyldime %ylsilyl 5-
sopropylidene(cy cIo ent nyl)(3-tert | -5-chl 2- ph tit
hlcﬁlofxﬂéz QE( Pﬁgﬁgéaégggﬁni %SEi%ﬁent;dlgagl)(3p5€3?ﬁ%%hy: anium
2- heno

|sgpropy %ﬂ#ﬁ%ﬂgCag%EFkgﬁg%@Iopgﬁﬂ( 3&T?5§¥éﬁg}ghtylmﬂ§hyl 2-

2- phenophdd hEihOR1eR1oride,
|soprop?*?dé%gfzg?%gnegﬁy I cycl ggénfadlenyl)(3 tert-butyl -

5- met hy ImedHhesineye ¥ £ 1 apbttadiehyani (e td 50Pbapyl-8emethoxy-2-
tetramet hyl cycl opent adi enyl ) (3- phenyl - 2- phenoxy) titani um dichloride, 20

| sopr opyphetenct X €1 tantuiny ddrbllopddeadi enyl ) (3-tert -
butyl di et hyl si |yl - 5- et hyl - 2 henOXéztitaniunldichloride,

i.sopr opynqtdéﬂee(%wm?mp@yéﬂ@aaﬁﬂd difFY-butyl-5-chloro-2-
3-1 t hyl |-5 th titani um dichloride,

| Sopr opA RS e FRRECRY ALFBRSEAEAI eny!) (3-Ler - butyl 25

5- et h |
AR B gt 17 g

5-chl OVCbT?efoW'PE%ahﬁiaﬂ' aﬁbﬁus@ﬁa@ de, o
di phenyl'net hyl'ene( cycl opent adi enyl ) ('3, 5- di met hyl - 2- phenoxy)titani um

di chl or ine:h e ril pbetyanethylevelopeimprii ey ENY B} ¢ 8rtebutyli-d - 2 22
January 2007 82

phenoxy)titanium dichloride,

methylene (tetramethylcyclopentadienyl) (3-tert-butyl-5-

15 methyl-2-phenoxy)titanium dichloride,
methylene(tetramethylcyclopentadienyl)(3-phenyl-2-
phenoxy)titanium dichloride,
methylene({tetramethylcyclopentadienyl) (3-tert-butyl
dimethylsilyl-5-methyl-2-phenoxy)titanium dichloride,

20 methylene(tetramethylcyclopentadienyl)
(3-trimethylsilyl-5-methyl-2-phenoxy)titanium dichloride,
methylene(tetramethylcyclopentadienyl)
(3-tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
methylene(tetramethylcyclopentadienyl)

25 {3-tert-butyl-5-chloro-2-phenoxy)titanium dichloride,
isopropylidene(cyclopentadienyl)(3,5-dimethyl-2-phenoxy)
titanium dichloride,
isopropylidene(cyclopentadienyl) (3-tert-butyl-2-phenoxy)
titanium dichloride,

30 isopropylidene(cyclopentadienyl) (3-tert-butyl-5-methyl-2-



phenoxy)titani um di chl ori de,

di phenyl net hyl ene(cycl opent adi enyl ) (3-tart-butyl -5-net hyl
- 2- phenoxy) titani um di chl ori de, 1 , 22 Jenuary 2007
diphenylnethylene(cyclopentadienyl)(3§phenyl-2-phenoxy) 5 titanium

di chl ori de, diphenyl nethyl ene(cyc] opent adi enyl ) (3-tert-butyldi net hyl
silyl - 5-9@&@#&!21'1%56%%5/)@%% di chl ori de,

e DR SRR AL S5 L) 5L By Benoy)
di phenyl e adi enyl ) (3-tert-butyl-5- nethoxy-2-pheno
ti?aniﬁﬁgﬁé%ﬂ gﬁié%¥ﬁh§?gﬁghy:ne?h;fene(cyclgpgntadienyl)?g-teft-buﬁg?-S-

chl oro- 21&%?2‘:&95 1iabagiepdidgdriddifenyl) (3-tert-butyldimethyl
di phenyl nmethyl eyne(tet réne%ﬁ(yycl open?%dl) (enyl )efB, 5 1§( o

di net hyl sLrphenong:hilani-pheticoiy ritenium dichloride,

~di phenyl net hyl ene(tetranet hyl cycl opent adi enyl ) (3-tert-

but yl - 2-jdepwogylidenefcydilopentaitienyl) (3-trimethylsilyl-5-
di phenyl net hyl ene(t et ranet hyl cycl opent adi enyl ) (3-tert-

but yl - 5-Retgl - 2- phepexy) tiitaninm cnmwaé? ¢ 20

di phenyl et byl eng( et et iyl el opent af) epviLLE-RIRY -2 e AISREY)
di phenyl t byl LRt adi enyl) (3-tert-
bLEyId?dﬁ?ﬁ?%%???figghggﬁyl- -pq%noxy)tilanyuﬁfdichloride,
diE@eny|f§6§W$ﬁ%fiaghéQ peHt fPesnpr) e8ytere -Butyl-5-chloro-2-
trimethyl silyl-5-net hyl-2-phenoxy)titani umdichl ori de,

di pheny| predriiyske ped tahiane diyphdoatioent adi enyl ) (3-tert -

but yl - 5- met hoxy- 2- phenoxy) titani um di chl ori de,

di pheny| ¥sepwdpyndidened tetnametdivirelepentaiienyd)i(3, 5-dimethyl -

but yl - 5- chl oro- 2- phenoxy) titanium djchloride; and conpounds 30 in which
(77 5-cy%12&&?ﬁ%ﬂ§§ﬁ§??ipﬂ Hebir/eent i oned 22 January 2007 83

isopropylidene(tetramethylcyclopentadienyl)(3-tert-butyl-

15 "2-phenoxy)titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl) (3-tert-butyl-
5-methyl-2-phenoxy)titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl) (3-phenyl-2-
phenoxy)titanium dichloride,

20 isopropylidene(tetramethylcyclopentadienyl) (3-tert-
butyldimethylsilyl-S-methyl-2-phenoxy)titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl)
(3-trimethylsilyl-5Jmethyl—2—phenoxy)titanium dichleride,
isopropylidene(tetramethylcyclopentadienyl) (3-tert-butyl-

25 5-methoxy-2-phenoxy)titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl)(3-tert-buty1—
5-chloro-2-phenoxy)titanium dichloride,‘
diphenylmethylene(cyclopentadienyl)(3,5~dimethyl-2-
phenoxy)titanium dichloride,

30 diphenylmethylene(cyclopentadienyl) (3-tert-butyl-2-



conmpounds is replaced with (775-nethyl cycl opent adi enyl ),

(T75-di nmet hyl cycl opent adi enyl ), (715-tri nmet hyl cycl opent adi
(715- n-butyl cycl opent adi enyl ), 5 (Tlgétert-butylcyclopentad?2§%+??y2007
(T15-trinmethyl silyl cycl opent adi enyl ),

(T75-tart-butyl di met hyl silylcycl opentadienyl), ( 77 5-indenyl) , (Ti
5-phenyPhﬁE@#YDFiﬁaqiﬁmEﬂiﬁthEﬁQP) . Further, there can be exenplified

A phBr oot Ok O n A I S RN b SR BORANYE 1
"bi s(di met A ! el | ' "“. Still further, th b
ex;§é|:??é§X%§§§§§ﬁﬁs ﬁﬁi ?éﬂbﬁgp¥gﬁgh2$)in th; abgce-ﬁ;ntiongéecgﬁgouﬁds

is repl Y A | Uk ¢ jjund'3 - 5. s of the
L SR S Sep St  dRuspyes - pRsAYY

t hyl si | ¥feagfianSaaxalipardadi enyl ) (2-phenoxy)titani um dichl oride,

di met hyl silyl ene(Ti 5-cycl opentadi enyl) (3-nethyl-2- phenoxy) titanium
di chl or dipheng0maitiy lidng (cyglepefidbienyllddenitab eryhtyldimethyl

(3, 5-di net hyl - 2- phenoxy) titani um di chl ori de,

di met hy851y¥ enaethylcZiphemesy) Ehfpniuym dlahlaxitde . 2- phenoxy) tit ani um

(31 ar ( ShBORTATRER RS (FErERge FRdiPaRL (N Rt a1 171 -5-

e BSOSt et M Bl b oza

diyget hyhﬁghghgﬂ%ﬁ%}% c&ﬁgiagéﬁthlenyl ) (3-tert-butyl-5-

(5- nmet hyl - 3- phenyl phenoxy)titani um di Chlori de, 30

di met hyhé thgkeralphenyust petandaaniishddridsary 2007 84
diphenylmethylene(cyclopentadienyl)(3—tert-butyl—5—
chloro-2-phenoxy)titanium dichloride,
diphenylmethylene{tetramethylcyclopentadienyl)}(3,5-

15 dimethyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl)(3-tert—
butyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-tert-
butyl-5-methyl-2-phenoxy)titanium dichloride,

20 diphenylmethylene(tetramethylcyclopentadienyl) (3-phenyl-2
-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl)(3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-

25 trimethylsilyl-5-methyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-tert-
butyl-5-methoxy-é-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-tert-
butyl-5-chloro-2-phenoxy)titanium dichloride; and compounds

30 in which ( n°-cyclopentadienyl) in the above-mentioned



(3-tert-butyl di met hyl silyl-5-nethyl-2-phenoxy)titanium dichloride,

di met hyl si | yl ene(7)5-cycl opent adi enyl )

(5-nmet hyl -3-trimethyl silyl-2-phenoxy tltanlun1d|chlor|de 22 January 2007
di met hyl si |l yl ene( n5- cyclopentadlenylé
(3-tert-butyl-5-net hoxy- 2- phenoxy)tltanlun1d|chlor|de di met hyl si | yl ene(
75- cycl gprpbaddenils) repl-damsd Witwl(ﬂqﬁmaﬂhylpxmbﬂnﬁyﬁﬁﬂﬁaﬂ di chl ori de,
di me thylsilylene(n5-cyclopentadi enyl) (3,5-dianyl-2-phenoxy)titani um

di chl or { @& - dl@@hﬂqmlepeytéﬁéemﬂdycl Opent adi enyl )
(1-naphtoxy-2-yl)titani umdichloride,
thyIS|I9WenéGQNQQﬁY%ﬁﬁﬁ%9P€?EP858H§&dvenyI) (2- phenoxy) ti t ani um

di chl oride, dinet s

5 tetraﬁ@t aRahs % g%a%an%ﬂhyl 2- phenoxy) titani um 15 di chl ori de,

i Bani ukor e or.b@tv #@%ﬁéﬁ“?‘iﬁéﬁi‘? Petatra vl Epheno)

t hyl tit di chl de,
g?ne¥h§¥5|lﬁﬁq' ﬁi%%iiﬁl&?&iobéhihd&dﬂ¥lmwy) i t ani um di chl ori de

5- tEtramﬂquﬂdhﬁﬂﬁﬁﬁyﬁduheﬁhylémiymuydmngénfaméehy142- phenoxy)titani um

‘dichloride, dinethylsilylene(n

5-tetr amwmmbhnt(aa?epmwsied@n—nlér@r ol y+ £ 2uogeBrd:dys) FREiherm

di chl ori de, dinethylsilylene(

5-t et r aBeRpl 68| BBeﬁi‘&EP&ﬁfli)e("S semmaAnds e Which S5 haRASEHAA" 4 um

O o EhoPeTa-HAH AN ot Sracvate. b, Feataces (LY, gemetni”.

oot t anSERITAT ) Spert AN SO0 et RAPT ST REt iy o1 1y -2

- phenoxybl ki @l 1EM Gid e, oli"Bdyd £ tyy Pam{no 30 . Still further,

5-tetranet hyl cycl opent adi enyl ) (3-tert-butyl-5-nmethoxy-2 22 January 2007 85
there can be exemplified compounds in which "titanium” in the
above-mentioned compounds is replaced with "zirconium® or

15 "hafnium".

Moreover, examples of the metal compound represented
by the fofmula [9] are dimethylsilylene ( 7] 5-cyclopentadienyl)
(2-phenoxy)titanium dichloride, dimethylsilylene( 7
S.cyclopentadienyl) (3-methyl-2- phenoxy)titanium dichloride,

20 dimethylsilylene( n*-cyclopentadienyl)
(3,5-dimethyl-2-phenoxy)titanium dichloride,
dimethylsilylene( n°-cyclopentadienyl)
(3-tert-butyl-2-phenoxy)titanium dichloride,
dimethylsilylene( 1 °-cyclopentadienyl)

25 (3-tert-butyl-5-methyl-2-phenoxy)titanium dichloride,
‘dimethylsilylene( 1 °*-cyclopentadienyl)
(3,5-di-tert-butyl-2-phenoxy)titanium dichloride,
dimethylsilylene( 71 °-cyclopentadienyl)
(5-methyl-3-phenyl-2-phenoxy)titanium dichloride,

30 dimethylsilylene( 7 *-cyclopentadienyl)



phenoxy)titani um di chl oride, dinethylsilylene(n

5-tetranet hyl cycl opent adi enyl ) (3-tert-butyl -5-chl oro- 2- pheqﬁﬁ%ﬁﬁ&§§86yn1
di chl ori de, dinethylsilylene(n

S-tetranet hyl cycl opent adi enyl) (3, 5- dlanyl-2 phenoxy) s titaniumdichloride,

dd hyl silyl e
gntetLgiiy R {Eiﬁ%H?Eﬁyﬂfékanﬁﬂqﬁﬁhigy?)PP?BHFU%t#£Qﬂﬁ?W|de and

F2”BZBP%?&&%&#{%%%&K@??EE" BeEVh ) - Eflca bBentHdfedPL) | oned compounds
(n5-di ”D{:l %ﬁﬂf@qgﬂgﬁﬂ{#ﬁsi}%%ﬁg ﬁt{ébxg@tyfytﬂaheaﬁnfaa@rﬁ%ﬂae.

(n5-n- b tylcyc opent adi cycl opent adi enyl )

(n5-tri RAtatny léﬁi??éﬂﬂfwﬁﬂﬂyﬁMB entadienyl) _
(n5-tert-butyldi net’hyl si yIcycIopentadlenyIY 15 7 5-indenyl) , (n

5- phenyl(iandeimt )bty 1 915 Smé thoxgr2l-pheroxy het tanibmr dichld dexenpl i fi ed
conpounds in which "(2-phenoxy)" in the above-nentioned conpounds is
repIacedhmaﬁhmﬁstiylenph@ﬁwcxp¥ﬂnﬂm&§dienﬁlﬂrinethylsinI-Z-phenoxy" or
"3-tert-butyl di nethylsilyl-2-phenoxy"; and c ounds i n_20 which
" di et h%l%nﬁ%nwwh'%h‘éhb%?ezﬁﬂ?ﬁ”&ﬁﬂ) %%Eﬁwasdﬁghl%&%ed Wit h
"di et hy iﬁa sSi Iene " di thoxysilylene". Still
further%jf%éﬁbﬁcgfr} E?f?p ﬁ%%ﬂag n which "dichloride" in the
above- | Qﬁ9:1 Lhyl" "di benzyl ", 25
"dlﬁEtESXIéP &?g ge#§)&g ?ﬁ' an1nf§ "bi s(di et hyl am no)".
quher@@H%tﬂ§r§fiff@hgpnéx%gﬁlgﬁéﬁkaapgﬁQMst|r1mh|ch'%|tan|um'|n t he
above-nmentioned conpounds is replaced with "zirconium or "hafniuni.
Mor eover(,l -axepit sy < -y hpt ireaal umo dpdanicsr ¥dey esented 30 by the fornul a
[10] are u 22 January 2007 _ 86
dimethylsilylene(n *.tetramethylcyclopentadienyl)
(2-phenoxy)titanium dichloride, dimethylsilylene( 7
>_tetramethylcyclopentadienyl) (3-methyl-2-phenoxy)titanium

15 dichloride, dimethylsilylene{ 7
*-tetramethylcyclopentadienyl)(3,5-dimethyl-2-phenoxy)
titanium dichloride, dimethylsilylene(7n
5-tetrémethylcyclopentadienyl)(3-tert—butyl-2—phenoxy)
titanium dichloride, dimethylsilylene( 7

20 S.tetramethylcyclopentadienyl) (3-tert-butyl-5-methyl-2-

- phenoxy)titanium dichloride, dimethylsilylene(7
S_tetramethylcyclopentadienyl)(3,5-di-tert-butyl-2-
phenoxy)titanium dichloride, dimethylsilylene(7
*_tetramethylcyclopentadienyl) (5-methyl-3-phenyl-2-

25 phenoxy)titanium dichloride, dimethylsilylene(7
5-tetramethylcyclopentadienyl)(3-tert-butyldimethylsilyl-s
-methyl-2-phenoxy)titanium dichloride, dimethylsilylene( 7
.tetramethylcyclopentadienyl) (5-methyl-3-trimethylsilyl-2
-phenoxy)titanium dichloride, dimethylsilylene( 7

30 S_tetramethylcyclopentadienyl)(3-tert-butyl-5-methoxy-2-



-oxoBisEisopropy:igenegcyc:opentadienyl) (2-phenoxy)titaniumchloride), u
- oxobi s{i sopropyl i dene(cycl opent adi enyl ) ( 2- phenox titani | , u
- oxobi s{i sopropylidene 5 P Y) %EU@R&Q?&b@f)
(cyclppentadlenyl)(3-tert-buty|-5-ne@ﬁyl-2-phenoxy) titaniumchloride), IL
- oxobi s{i sopropylidene (cycl opentadienyl) '
(3-tert m@mxﬂmmu@-#@héwﬁd%i ddmaihyks hbxiere( b

I e i e L T L
- pheno

S B GARC Ryetapn tegpppesenet

oo o PebEame Ry A ) A7y S B gy - gnony)

butgy! - 5+ Righhme QY dé | 2aahdMaTaietngda)lylene( n

- oxobi s{i sopropyl i dene(t et ranet hyl cycl opentadi enyl ) (2-phenoxy)titani um

chl ori dé) tetyrametnilsyicicpeapyidilengl) ¢1r-amphtopxy- apkht Aiaeiypm
(2- phenoxy) titani um nmet hoxi de), u 20

- oxobi s @isdydrogphde d@mnal tc@mmckgl|igydﬂdpﬂm(a?af‘egyp}opentadianyl) in
Eg;gg{;%géééhég&gﬁég%éigéggeggé%?titaniunlchloridﬁ)Wi%L (7
AFBTRPIDAS dife RERARFSA)
(L U LSRR et
repl ace - i
ETgif{L?g?%}?%§é%g§g%Fggﬁgﬁ%ﬁﬂgdﬁﬁﬁﬁfﬂ{g3¥;?éyclopentadienyl), _
by Januéﬂ§.g%%gﬁyg%epembgéuﬁadﬂenﬁin(115-tr|nethyIS|IyIcycIopentadlenyI),
(n°-tert-butylcyclopentadienyl),
(n°-trimethylsilylcyclopentadienyl),
(n5-tert-butyldimethylsilylcyclopentadienyl),

15 (n°-indenyl), (ns-phenylindenyl)or‘(ﬂs-fluorenyl).Further,
there can be exemplified compounds in which "(2-phenoxy)"” in
the above-mentioned compounds is replaced with with
"3-phenyl-2-phenoxy", "3-trimethylsilyl-2-phenoxy" or
"3-tert-butyldimethylsilyl-2-phenoxy"; and compounds in

20 which "dimethylsilylene” in the above-mentioned compounds is
replaced with "diethysilylene", "diphenylsilylene” or
*dimethoxysilylene”. Still further, there can be exemplified
compounds in which "dichloride" in the above-mentioned
compounds is replaced with "dimethyl", "dibenzyl",

25 . "dimethoxide", "diphenoxide”, "bis(dimethylamino}"“ or
"bis(diethylamino)". Furthermore, there can be exemplified
compounds in which “fitan:l.um" in the above-mentioned compounds
is replaced with "zirconium" or "hafnium".

Moreover, examples of the metal compounds represented

30 by the formula [10] are U



(715-tart-butyl di met hyl silyl cycl opentadi enyl), ( 715-indenyl) , ( 77

5-net hylindenyl) or (11 5-fluorenyl) . Further, there can Xe L E4 ed
conmpounds in which (2-phenoxy) in the above-nentioned conp?ggggmggbbéi

replaced with with 5 (3-nethyl -2-phef8xy), (3,5-dinethyl-2-phenoxy),
(3,5-di-tert-butyl -2-phenoxy), (3-phenyl-5-nethyl--2-phenoxy) or

( 3-t ri meokgbisltsopnopthddengheviokppensadilenyk) her, there can be
exenplified conpounds in which "chloride"” jn the 10 above-nentioned
conpounéi3-pBepepraddd-anku® net hyl ", " benzyFhloTifRdnoxi de”, "di met ¥l ani no"

or"di ethyl am nqQ". Furthernpre t here can he e | £l ounds in which
"titaniUﬁF°PﬁsgﬁéogﬂﬁRii ?Eﬁ%8f88ﬁﬂgeﬂg§ﬁﬁgﬁz§ﬂ%%§§°§§?E "zi rconi unt
or "hafppup. 15 Mor npl es of, the n nted by
t he for%%#gg?ET]_are ﬁ?gEEXiﬁéidbis[isgbropymaiﬁﬁﬁcgci%%gﬁ?ggﬁgga%
(2-5ph_enF5¥),15 gRicallierdr) (3-tert-butyl-5-methyl-2- henoxy)

- oxobi s[1Sopropyl i dene(cycl opent adi enyl ) (3-tart-butyl-5- 2

met hyl - 21 pagNany) ti t aghUolnidsy, | L 7 -oxobis{isopropylidene

- oxobi s[i sopropyl i dene( net hyl cycl opent adi enyl ) (2- phenoxy) titanium, di-
/-~ -okopcippeapadidnylene( net hy( 3ytevpehbuidiledmegthykr 2-phenoxy)

butyl - 5- et hyl - 2- phenoxy)titanium, di- 1t 25 -oxobis$isogrogﬁlidene
(t et ranbLBINEP® opent BE| Hdek phenox) ti t anFARIA Lisepropybpepe

| Sopronyl L deng (LS ARt Syol PPELALLSRY ki PP} 1Y 22

(ot nybabbybeRsbprepamia eny! ) (2- PhenqiukbidsydidperPadiBngiy 2007
(2-phenoxy)titanium methoxide}, JiA
-oxobis{isopropylidene{methylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium chloride}, j72
-oxobis{isopropylidene(methylcyclopentadienyl)(3-tert-

15 butyl-5-methyl-2-phenoxy}titanium methoxidel}, o
-oxobis{isopropylidene(tetramethylcyélopentadienyl)
(2-phenoxy)titanium chloride}, nw
-oxobis{isopropylidene(tetramethylcyclopentadieny;)
(2-phenoxy)titanium methoxide}, 1)

20 -oxobils{isopropylidene(tetramethylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium chloride}, 22
-oxobis{isopropylidene(tetramethylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phehoxy)titanium methoxide}; and
compounds in which {( n 5-cyclopentadienyl) in the

25 above-mentioned compouns is replaced with
(n%-dimethylcyclopentadienyl),
{n°-trimethylcyclopentadienyl),
(n°-n-butylcyclopentadienyl),
(n3-tert-butylcyclopentadienyl),

30 (7 *-trimethylsilylcyclopentadienyl),



di - ,u -oxobis[dinethylsilylene(cycl opentadienyl)
(3-tert-butyl-5-nethyl-2-phenoxy)titaniun], di- IL
-oxobis(dinethylsiIyIene(nethylcycIoB?ntadlenyl) (2- phenoxy) HF@%F&%?97di-
It 5 -oxobis(dinethylsilylene(nethy ycl opent adi enyl ) (3-tert-

butyl - 5- mef hyl - 2- phenox )tltanlu
-oxoblsémlnﬁQEﬂsbmyYéﬁ redbydsd: qhﬂ?%&ﬂQR@ﬂFééF@ﬁM%’
(2 phen

-oxobis? 9t: nlqf%féﬁ@(f@?F&X&}ﬁﬁqg&ﬁbBEn{gdlgﬁﬁgrﬁﬁyl) Further,
(3 L2 PRl ool e Pl 2ERKY) LohARiHy i RTBRUEYS phidnoy Clhp

(115-cy enyI ove nti oned conmpoun sre
(775- di gREhY lberl 2Rt 20688%! ) conpblidd | NBENY kel apedt agiteRY! hwith
(775-n- butylcyclégentag?enyl) cf% (775-tert-butylcycl opent adi enyl ),

( 7)s0- t1 i B hahyill A -Gittd vy adi enyl ), (3,5-dimethyl-2-phenoxy),
(775-tert-butyldi nethylsilylcycl opentadienyl), (775-indenyl), (

775- net i@l sSrdartiertorb iy b- 2+ phesoxly))., Further, there can be exenplified
conmpounds in which (2- phenoxg) in 20 the above-nenti oned conpounds is
r epl aced 3wphienyil-t5 - "(%thfﬂ-hy phpRexdly), (3, 5-di net hyl - 2- phenoxy)o¥

(301 méeon S ST S Sha iy PRy kAR TG s e

e fg'ggd LTRUNMA 1) M Efmpblbdd UK WhH «BRIKEIERM | pped gppoUnds

Feoni unt' ~or e organoa um num conpound

(Qo usedphol H&%t%tﬂeyé&omb%n&dié kaala@muﬁatmmﬁpcow%mﬂo' t he

present | nventi on, known or ganoa um num corrpounds can be used.

Preferr G@hb&o&ﬂ.d%?‘ J&&tlﬁtbxth&(]&?nirﬁg' or "diethylamino”. Furthermore,
there can be exemplified compounds in which "titanium" in the

above-mentioned compounds 1is replaced with "zirconium" or

“hafnium".
15 Moreover, examples of the metal compounds represented
by the faormula [11] are di- 72

-oxobis[isopropylidene(cyclopentadienyl)
(2-phenoxy)titanium], di- L
-oxobis[isopropylidene(cyclopentadienyl) (3-tert-butyl-5-
20 nethyl-2-phenoxy)titanium], ai- 74
-oxobis|[isopropylidene(methylcyclopentadienyl) (2-phenoxy)
titanium], di- 73

-oxobis[isopropylidene(methylcyclopentadienyl)}(3-tert-

butyl-5-methyl-2-phenoxy)titanium], dai- 73
25 -oxobis[isopropylidene ‘
{tetramethylcyclopentadienyl)(2-phenoxy)titanium], di- 73

-oxobis[isopropylidene
(tetramethylcyclopentadienyl)(3-tert-butyl-5-methyl-2-
phenoxy)titanium], di- u -oxobis

30 [dimethylsilylene(cyclopentadienyl) (2-phenoxy)titanium],



or ganoal um num conpound represented by the followng fornula [12]:

R5dJAI Y3 d [ 12 ] , 5 wherein d is a nunber satisfying 0< dféﬁ&uﬁ?Z@@Ta
hydr ocarbon group, and when two or e R5 groups exist, thése nay bDe the
sanme or different; Y is a hydrogen at a hal ogen atom or an

hydr ocar bonoxy group, and when two or nore Y's exist, they 10 may_be the
same or Mfferentd R5 in-pHePEG(Aimethynbailxlepedsygdopertaditersthon

havi 1 to 24 b t d f bl I kyl
avi g 1030 ShE DA Bbh- St BRE DYb ATHRAPREr COF BB ‘et byl Stoup. Han- et hy!
: - ~hut yl ' . : -h I
oroup, & ARER HREERT e day B iRy Elopan 3t I OCR, B e
et hyl gr&x_rbl%%‘e&ﬁgr%ﬂ:ang{lmg, an isobutyl groypyor a n-hexyl group

Exanpl es’ of gen aromas Y in the fornmula [12] are a fluorine atom

a chl or i Nget 041 d EndERFILBE 130 @RAME iy LAPclopentadieny IS teferred is a
chl orine atom The hydrocarbonoxy group as Y in the formula [12] is

pr ef er albut el S ketlyyd - d pheaoxagr)dl Iodnbaym by oup or an diyl oxy groub.
Exanpl es of the al koxy group as Y in the fornula [12] 25 are a nethoxy

group, arexatiisxidimetbylsidyidenedte tpanpthuhcyedepesia@diean®hb, a n- but oxy
group, a sec- but oxy group, tert-butoxy group,, a n-pentoxy group,, a
neopent o(ﬁfg}?ﬁﬁﬁ)‘,‘yﬁtgﬁ@ﬂg?@jy group, a n-oct oxydjg'r oup, a n-dodecoxy* group,

o o P SR B S R A i B edig 0
Flypri ne AlQt G0y PL 5 DfRehyD- 22 pHeHBAF) titanium] ; and compounds in

which (ns-cyclopentadienyl) in the above-mentioned compouns

is replaced with ( 7n°*-dimethylcyclopentadienyl),

(7 %-trimethylcyclopentadienyl),

(7 %-n-butylcyclopentadienyl).

15 (n°%-tert-butylcyclopentadienyl),
(7%-trimethylsilylcyclopentadienyl),
(n°-tert-butyldimethylsilylcyclopentadienyl),
{n°-indenyl), (ns-methylindenyl)or‘(ns-fluorenyl).Fu;ther,
there can be exemplified compounds in which (2-phenoxy) in

20 the above-mentioned compounds 1s replaced with with
(3-methyl-2-phenoxy), (3,5-dimethyl-2-phenoxy),
(3,5-di-tert-butyl-2-phenoxy),
(3-phenyl-5-methyl-2-phenoxy) or
(3-trimethylsilyl-5-methyl-2-phenoxy). Still further, there

25 can be exemplified compoundé in which "titanium" in the
above-mentioned compounds is replaced with "zirconium" or
"hafnium”. |

As the organcaluminum compound (C) used for the qatlyst
for additionpolymerizationaccordingtothepresent invention,

30 known organoaluminum compounds can be used. Preferred is an



atom and an iodi ne atom an al koxy group such as a methoxy group and an

et hoxy group; or an aryloxy group such as a phenoxy group. 4 jih bkgxy
group as Y in the fornmula [121 is preggrably an al koxy group havi ng to
24 carbon atoms, and nore preferably ~a nethoxy group, an ethoxy group or a
tert-but ox roup. .Exanpl es of the aryloxy group as_Y.in the fornula [12]
are a pH@Hé?%’@*@ﬂb?“ﬁ O@HEPH9I5ﬁ8ﬁ8§9“§P8ub¥ ghg_%%&%gyiﬂgﬁ%g§mu 8 group,
a 4-neth%gfggnoxy group, a 2, 3-dinmethyl phenoxy group, a 2, 4-di met hyl phenoxy
group, a Z,5-dinet hyl phenoxy group, a 2, 6-dinethyl phenoxy group, a

3, 4-di net hyl phenoxy group, a 3, 5-di net hyl phenoxy group, a

, 3, 4-trimet hyl phenoxy group, a 2,3,5-trimnethyl phenoxy group, a

, 3, 6-trinmethyl phenoxy i srypaup,.qa 2, 4, 5-toeggt hyl phenoxy group, a

,4,6-trinmethyi phenoxy group, a 3,4,5-trinethyl phenoxy group, a

, 354, 5-tetramet hyl phenoxy group, a 2, 3,4, 6-tetranethyl phenoxy group,
3

, 3,5, 6-tetranet hyl phenoxy group, a pent%getgélphengxy group, 20 an
t hyl pheffesetn sups a nuirespgasHSfRAnGPGupd =An3 i BopSod i TbQRoup, a

h
T T o im o oA ye hBLeE. g RS Ry, Ol
-tetrad | ph h d t
o oup. AR O RESEN T 13 BUAYAE oURCUR oA a1 BUCRTRBLR BEVRKY
such as rﬁ@{&@éwsnakg%r% h Urld) SR oP! ABI-ae yalLaAnk anghegi ne

u
atom an “al koxy group”stch as met hoxy group and an et hoxy group; or an

ar yh OXy piHy¥ Wk Stik8 saMeddrd diFFupents oup. 22 January 2007 91 The aryl oxy
group as Yinthe formula [ 12 ] is preferably
R® in the formula [12] is preferably a hydrocarbon group

SODNNNDNDN

having 1 to 24 carbon atoms, and more preferably an alkyl group
having 1 to 24 carbon atoms. 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. More preferred is an ethyl group, a n-butyl
group, an isobutyl group or a n-hexyl group.

Examples of the halogen arom as Y in the formula [12]
are a fluorine atom, a chlorine atom, a bromine atom and an

20 iodine atom, and preferred is a chlorine atom.

The hydrocarbonoxy group as Y in the formula [12] is
preferably an alkoxy group, an aralkyloxy group or an aryloxy
group.

Examples of the alkoxy group as Y in the formula [12]

25 are a methoxy group, an ethexy group, a n-propoxy group, an
isopropoxy group, a n-butoxy group, a sec-butoxy group, a
tert-butoxy gfoup, 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-icosoxy group.

30 Each of those alkoxy groups may be substituted with a



an aryloxy group having 6 to 24 carbon atons. Exanples of the aral kyl oxy
group as Y in the fornula (12] are a benzyl oxy group, a

(2- net hyl phenyl ) net hoxy group, 5 a 3-nethy|phenyl)nethoxy%%%%%fygoo7

(4- et hyl phenyl ) net hoxy group, a (2,°3*di net hyl phenyl ) net hoxy group, a

(2, 4-di nmet hyl phenyl ) met hoxy group, a (2,5-dinethyl phenyl)nethoxy group, a
(2, 6- di iatllndeshatpm secha@sya flogrine agofe, a-ahikatine gitem. 3 hIemigegr oup,
a (3,5-dinethy|phenﬁéénethoxy group, a 2,3,4-trinethygphegyLenethoxy
group, @tom and_an;he@hpepRERI) A%t RIKPHYF (¥FOUR such as a methoxy
(2,3,6-trinethyl phen nmet hox roup, a_l 2,4, 5-1r] hyl phenyl t hoxy
Gr oup. G790 AE-AT SRR BREHP SRR ST gPay,drgub'sdEh BE B1HEdRY
(3,4,5-%&% t hyl phenyl ) met hoxy group, a (2,3, 4,5-tetranethyl phenyl ) net hoxy
group, . 3, 4, 6-t etranet hyl phenyl ) met hoxy group, a 20

(2,83, 5, 6-tetraggpd hlaP Y odiy XY OAOke FordPEat EIE] N PheaBdDdELHoxy
group, an (ethyi phenyl) nethoxy group, a (n-propyl phenyl)nethoxy group, an

(i sopr o aleexly)dEs b KAvIn D, tA2 4 redxbyn phamns ) antimoye pyefigrataly
(sec-butyl phenyl ) met hoxy group, a 25 (tert-butyl phenyl) nethoxy group, a

( n- hexylep mertioxget groayp . ganup thexyn-gamup preng| Festhbrfogyogroup -
(n-decyl phenyl ) met hoxy group, a (n-tetradecyl phenyl) nethox rou a
napht hyl met ho:Bxaples %ﬁmFQﬁlQﬁﬁ¥9%¥HEHV?HEQ%G&QJQFﬁﬁbﬁqyﬁ&é%ﬁ{i#]those

R SN MR T BRETCTRR R BN e
10 group, a 4-methylphenoxy group, a 2,3-dimethylphenoxy group,
a 2,4-dimethylphenoxy group, a 2,5-dimethylphenoxy group, a
2,6-dimethylphenoxy group, a 3,4-dimethylphenoxy group, a
-3,5-d1methy1phenoxy group, a 2,3,4-trimethylphenoxy group,
a 2,3,5-trimethylphenoxy group, a 2,3,6-trimethylphenoxy
15 group, a 2,4,5-trimethylphenoxy group, a
2,4,6-trimethylphenoxy group, a 3,4,5-trimethylphenoxy group,
a 2,3,4,5-tetramethylphenoxy group, a
2,3,4,6-tetramethylphenoxy group,
2,3,5,6-tetramethylphenoxy group, a pentamethylphenoxy group,
20 an ethylphenoxy group, a n—propylphénoxy group, an
isopropylphenoxy group, a n-butylphenoxy group, a
sec-butylphenoxy group, a tert-butylphenoxy group, a
n-hexylphenongroup,anroctylphenoxygroup,an-décylphenoxy
"group, a n-tetradecylphenoxy group, a naphthoxy group and an
25 anthrathenoxy group.
Each of those aryloxy groups may be substituted with
a halogen atom such as a fluorine atom, a chlorine atom, a
bromine atom and an iodine atom; an alkoxy group such as a
methoxy group and an ethoxy group:; or an aryloxy group such

30 as a phenoxy group.



brom ne atom and an iodine atom an al koxy group such as a nethoxy group

and an et hoxy group; or an aryloxy group such as a phenoxy UQW@VY e
aral kyl oxy group as Y in the fornula3h12] is preferably an%%%a y gggp

group having 7 to 24 carbon atons, d nore preferably a benzyl oxy group.
Exanpl es of the organoal um num conpound rggresented b{ the formula (12]
are a trial kyl Bharhexyaraep s Y dmshgyFarawauht 21 disePReferaiiim
tri-n-propylalum num tri-n-butylalumnum_ _triispbutylal um num
tri-n-hé?yFSV&HFHU@EﬂﬂPtq?Y%g%cgyESI A FARPR YAy al umi num chi ori de

such as di net Qyl al um num c ri i Y, ' chl oride

di - n- propyl al ¥FFH\5’ ec%locr;% i’%(Laé;) ﬁ’ggéFYg%%]ﬁ%% gn%ﬂcﬁ]oﬂl e,formula

di i sobu | I di- s b ] &0ho%s: g2bup,

al kyl al E%hiu&r#%:&gﬁ%g?&ggxgﬁgﬁg%gs Pref%ylﬁg?tb%llr#t}im | cﬁlhori dg? gt hylpal um num
di ghl or pde3 -metRIPHeA I meth8kghy PbuPS, an¢ Huigthlylphemy Il) mbkhoxe,

I sobut yl al um num di chl ori de and n-hexyl al um num di chl oride; 20 a

di al kyl gkroapnu@a hyziy 3 déimethydplemel hpezhoxynigrdyplc i de, di et hyl al um num
hydri de, di-n-propylal um num hydride, di-n-butylal um num hydri de,

di i sobuf 2l AFddmehnpheorladme thpxn- aERPPal @i num hydri de; an

al kyl (di al koxy) al um num such as nethglédinethoxy)aluninum

met hyl ( §RePndimedinm PRanxid meFhRxhy 8F8RPre® - but oxy) al uni num  a

et LB SIS ST
Ui HE i SR e e S
net hyl bi(s( 8 -GidiehervpREagONelioR W UgToapd aa22 January 2007 93 dial kyl
(aryl oxy) al um num such as dinethyl (phenoxy) al um num
(2,3,4-trimethylphenyl)methoxy group, a
(2,3,5-trimethylphenyl)methoxy group, a
(2,3,6-trimethylphenyl)methoxy group, a
15 (2,4,5-trimethylphenyl)methoxy group, a
(2,4,6-trimethylphenyl)methoxy group, a
(3,4,5-trimethylphenyl)methoxy group, a
(2,3,4,5-tetramethylphenyl)methoxy group, a
(2,3,4,6-tetramethylphenyl)methoxy group, a
20 (2,3,5,6-tetramethylphenyl)methoxy group, a
- (pentamethylphenyl)methoxy group, an (ethylphenyl)methoxy
group, a (n-propylphenyl)methoxy group, an
(isopropylphenyl)methoxy group, a (n-butylphenyl)methoxy
group, a (sec-butylphenyl)methoxy group, a
25 (tert-butylphenyl)méthoxy group, a (n-hexylphenyl)methoxy
group, a (n-octylphenyl)methoxy group, a
{n-decylphenyl)methoxy éroup, a
(n-tetradecylphenyl)methoxy group, a naphthylmethoxy group
and an anthrathenylmethoxy group.

30 Each of those aralkyloxy groups may belsubstituted with



_.contacte

di et hyl (2, 6-di i sopropyl phenoxy) al um num and

di met hyl (2, 6- di phenyl phenoxy) al um num Anong them preferreds,

trial kylalum num further 5 preferred is trinethylalum num%Zﬁm?aryzom
triethylalum num tri-n-butylalum nubf trii sobut yl al um num or
tri-n-hexylalumi num and particularly preferred is triisobutylalum num or
tri - n- heyhal eaenuat omhsyeho aga o A IR RLRS cahpBunds ShhP N s2BoR ofe, or

10 in caonbination of two or nore thereof. The rgtio of the anmpunt of the

cont act l‘ﬁ?&l’c&? ¢hom,apg af‘oit"l‘?é"neﬁrlﬁﬁﬁ’mbf??h@l 8% Yo FRPYIB) YR 2P s 3ot
[ I T ' h ML
Pont ai ndiP Herr S0 afd e bt Rof Eul B AP Why ey e GRbTpuBhoT  M)

atom co i ' e ound (B) is generally from 1 to 10000,
pref er abi?%@%*?oggggg,' further preferably from 100 to 3000, and

pardicularly preheraphyxi1oRpWPré@p2880y i1Whamd/staemte ¢amgourd (C), the
ratio of the nolar anount of the al um num atom contained in the conpound
(O to tpmefeirabllantaralkplakyedrioug bawianpdurtd (B) darlyemeaatbhy,from 1
to 10000, preferably from 10 to 5000, and further preferably from 100 to
1000. Asaandhaneneapyefefrablytich thenzydlogyerdnatPon of the present

I nvention, a contact product obtained b lE)rel imnarily 25 contacting the
contact produck*amplasLt H%‘%Bﬁﬁ@d‘rﬂfj(‘ﬁ'}/j; YR GWRE YA FepTagentfd B¥npound

() 7ot s oo 21T ac2h AL L BRERBE oMo oL 1Y crored I
0oBfac LAY EORAHES. RIS Sim I e CATBEOBR MU 00 o) <0
mononer #y {feputylaluminum, triisobutylaluminum,

tri-n-hexylaluminum and tri-n-octylaluminum; a

dialkylaluminum chloride such as dimethylaluminum chlor;de,

diethylaluminum chloride, di-n-propylaluminum chloride,

15 di-n-butylaluminum chloride, diisobutylaluminum chloride and
di-n-hexylaluminumchloride; an alkylaluminum dichloride such
as methylaluminum dichloride, ethylaluminum dichloride,
n-propylaluminum dichloride, n-butylaluminum dichloride,
isobutylaluminum dichloride and n-hexylaluminum dichloride;

20 a dialkylaluminum hydride such as dimethylaluminum hydride,
diethylaluminum hydride, di-n-propylaluminum hydride,
di-n-butylaluminum hydride, diisobutylaluminum hydride and
'di-n-hexylaluminum.hydride: an alkyl(dialkoxy)aluminum such
as methyl(dimethoxy)aluminum, methyl(diethoxy)aluminum and

25 methyl(di-tert-butoxy)aluminum; a dialkyl(alkoxy)aluminum
such as dimethyl(methoxy)aluminum, dimethyl(ethoxy)aluminum
and dimethyl(tert-butoxy)aluminum; an
alkyl(diaryloxy)aluminum such as methyl(diphenoxy)aluminum,
methylbis(2,6-diisopropylphenoxy)aluminum and

30 methylbis(2,6-diphenylphenoxy)aluminum;: and a



present invention are an olef in, a diolef in, a cyclic olefin, an alkenyl
aromati ¢ hydrocarbon and a pol ar nononmer. A conbination Ofiywm ABHE
t hereof nmay be used. 5 Exanpl es thereig are an ol efin such as ethyfene,

propyl ene, 1 butane, 1- pentene, 4-nethyl-i-pentene-1, 5 nethyl-l-hexene
1- hexene gtene1 l-ﬁctene nonene, _1- decene nd I Iohexane a
di ol efi rfi’s%UﬁY (axylgxy Mw such aspdimat byd(p e“z? HB‘“'l

4- hexadiene

g-ﬁgiﬁg:é%?%#%%1§%?§D§QE%Q?§ﬂRH aigw%numb I’F%ylldene 2- nor bor nene,

dicycloggﬂﬁ Iy t hyl - 2- nor bor nene,

nor bor nadl ene, fﬂgz Eng%eyéluniyﬁﬂgﬂgum? gﬁcyclooctadlene 15

5, 8- endonet hyl m@w&m&r,owmksaeis la 3:PL4 PRy A8 um infip) ¥ierther

1, 3- hexadi ene, 1, 3-octadi ene, 1, 3-cyclooctadiene and 1, 3-cycl ohexadi ene; a
cycsic(ﬁtﬁfersaahiasurﬂmnmnymaluMEﬂumhytnmehhymamnmfhmmhylnorbornene

5- but yl nor bornene, 5-phenyl nor bor nene, 5-benzyl norbor nene,

t et r acyctobonebutyladominuyc| taddsedbutyl aiundonmeceome,

pent acycl opent adecene, pentacycl ohexadecene, (8-mneth Itetracyclododecene
8- et hyl teF} 2R yRPSUSAdMHAI UL, 8BMy PAGIFHERELY Bracarmedyhsr bor nene,

o ESW@%@E@%&;@ o e”tﬁisr%rﬁaﬂ"xn‘@arbﬂ%}ﬁﬁ%ﬁ%ﬁ@ﬁ? = d
8-
B Cyanot ot r acy b oeBdsE 4B oUIUERRIR oo SRbING iy, P AREL AR e )

al keny! bazesfb i fation W€NBwo 2oRN APy Ees€. 30 2- phenyl but ene and
- 3-phenyl propyl ene), an al kyl styrene (e.g. 22 January 2007 95

p- et hyl st yr en®hemratiloy b€t yhe reepown tretfhyhet ppatact product (A) used

9 dexag

to the amount of the compound (B) used is not particularly
limited. The ratio of the molar amount of the metal atom (M!)
contained in the contact product (A) to the molar amount of
15 the metal atom contained in the dompound (B) is generally from
1 to 10000, preferably from 10 to 35000, further preferably
from 100 to 3000, and particularly preferably from 500 to 2000.
When using the compound (C)., the ratio of the molar amount
of the aluminum atom contained in the compound (C) to the metal
20 atom contained in the compound (B) is generally from 1 to 10000,
preferably from 10 to 5000, and further preferably from 100
to 1000. ‘
Ag the catalyst for addition pdlymerization of the
present invention, a contact product obtained by preliminarily
25 contacting the contact product (A) and the compound (B},
optionally, further the compound (C) may be used, and they
may be also used by being separately charged ina polymerization
vessel. The arbitrary two components among them may be also
previously contacted, and further, another component may be

30 also contacted.




p- et hyl styrene, methyl styrene, o-ethylstyrene, 2,4-dinethylstyrene,
2,5-di methyl styrene, 3, 4-dinethylstyrene, 3,5-dinethylstyr han 2007
3-nmet hyl -5-et hyl styrene, p-tert-butylsjyrene and p-sec-buty styr%ﬁe) a
bi s(al kenyl ) benzene (e.g. divinyl benzene) and an al kenyl napht hal ene (e.g.
1-vi nyl napht hal ene); and a golar nmonomer such as an_a, (3 -unsaturated

carboxylic aciBxamPdesaefythe adedtiom ped¥paerizable penomgraincthe; g,
| ei hydride, it ' id, it [ id d
by ycl o Enyaehan 2 At e b & ARRE Lo P L EC 2l P64 ner eof
oy . . Xyl ! . d. cal cium.
b 3o afkedPs AFbnHLEe HyMBocd ok dhaCal Go NGB AT 02 7, U

acryl at gonftpidla PLORYbE2E WY 3 mdSOPEIPYboBCRRYAbR Ws¥d - butyl acrylate,
2- et hyl hexyl acrylate, nmethyl nethacrylate, ethyl nethacrylate, n-propyl

methacryl ate, Esanphesl theedd \Hrd can 61e8inl suiebhaw \diHElemd, | sobut yl
net hacryl ate), an unsaturated dicarboxylic acid (e.g. maleic acid and

i taconi @Ripwlenk ), labutenk ,edt-ger{tene . vi npethydt-dt-@entiand-Yr opi onat e
vi nyl capronate, vinyl caprate, vinyl laurate, vinyl stearate and vinyl
trifluor h¥k)l-hexenn . uhshedrleed lchePdene c 1-aateng ydithengre(e. g.

i id glycidylate | id glycidylat i t ' i d
monogl yd diicang and¥ itk Lohering; affplpBib AR LA AL TR
yels ) ¥ ) o ! .

8][ efﬁgsel 'Irf%norreér&s)fegg%ﬁlﬁég o“eg&ljé%%%f;iét i_?)Jr?/ oﬁ%ﬁoénggégs—ncoons{ |%u rﬁg It(r)ura]

coppl yner, ida dde£8¢ 20fle tBYA o \%ieddYeRE8S and 1-butane; ethyl ene and

1- hexene; and 30 propylene and 1-butene. 22 January 2007 96 The catal yst

for ol efs4dmetigfy+es 4 zRékadisaneqr di-age oyl he, 6-octadiene,
5-ethylidene-2-norbornene, dicyclopentadiene,
5-vinyl-2-norbornene, 5-methyl-2-norbornene, norbornadiene,
5-methylene-2-norbornene, 1,5-cyclooctadiene,

15  5,8-endomethylenehexahydronaphthalene, 1,3-butadiene,
isoprene, 1,3-hexadilene, 1,3-octadiené, 1,3-cyclooctadiene
and 1,3-cyclohexadiene; a cyclic olefin such as norbornene,
S5-methylnorbornene, 5-ethylnorbornene, 5-butylnorbornene,
5-phenylnorbornene, 5-benzylnorbornene, tetracyclododecene,

20 tricyclodecene, tricycloundecene, pentacyclopentadecene,
pentacyclohexadecene, 8-methyltetracyclododecene,
8-ethyltetracyclododecene, 5-acetylnorbornene,

" 5-acetyloxynorbornene, 5-methoxycarbonylnorbornene,
5-ethoxycarbonylnorbornene,

25 5-methyl-5-methoxycarbonylnorbornene, 5-cyanonorbornene,
8-methoxycarbonyltetracyclododecene,
s-methyl-s-tetracyclododeceﬁe and
8-cyanotetracyclododecene; an alkehyl aromatic hydrocarbon
such as an alkenylbenzene (e.g. styrene, 2-phenylpropylene,

30 2-phenylbutene and 3-phenylpropylene), an alkylstyrene (e.qg.



present invention is particularly preferable as a catalyst for olef in
pol yneri zation, and is preferably used for a process for %dﬂﬁﬁ
ol efin polymer. The olefin polyner is particularly prefera olyners
of ethylene with an a -olef in. Anobn 5them preferred is a copolyrrer of
ethylene with an a-olefin having a polyethylene crystal structure. The a
-ol ef i nPraethyishnene 3 nrome thylissiyrensvs o dnRIitBYARSYESNeher eof are
propyl ene, 1-butene, 1-hexene and 1-octane. 10 Ag xmarl zation nmethod is

not part |Pc1§'lt$’ryi1fq¥‘?ﬁ‘!%d m- ﬁEPYéféﬁ'ﬁeé'e ot Rt REhS b EX8REmplified a sol vent
pol ymeri at| n uL.r lon nmethod, in which an
ali phatlé %ﬂg%%t)&g % tsaﬁé} &é‘ﬁrﬁ?fnte'ﬁé%%?ane hept ane and oct ane),
an aronatyi g %T e t or a 15 hal ogenat ed
hydr ocar bon ?é' %l éﬁggdl ?h or| g‘e)%%s?'sﬁ!geﬁ %13 a solvent; a bulk _
pol yer | aaide%msh%hynswféhe p@'-)&@&*t'-lﬁﬁﬂb Vﬁréﬁérhﬁd out inaliquid
nononer; a gas phase pol ynerization nethod, I ch polynerization is
carried gumed-mnﬂygmmsnapnoaebisdadk&dylgrbqnmner éepgl.yneri zation
met hod, 20 in which polynerization is carried out in a supercritical liquid
condi t i odixinylegizarenperndunrn aAdenydngipiithalenerbe.-gs a pol ynerization
type, either of a batch-wi se type and a continuous ty eis posmw

avi ng

Furt her, 1;33%’5% halens) beanéaPr P4 gy MonNPReE %‘l‘c RrE afefs.
di fferent from each .ot her, hod g_ f eedi ng

di
(he e sERRE TR LRI Al e 0 ThERTT 4% AR, nOEhARE T d
Exapl estabg_?r ef&méffﬁganc]:mt heh &f ¢ a.‘?ﬁ@dﬁ&&eq.l‘t'afbcﬂmf@ lacd €0 EhkbAtic @nd a

nmet hod o éedi ng t In"a condltion of ution, a suspension or 30 a
slurry, WahfarddeydniCaLepcsol 2ent 1 )Esoneptiets COPoacsasbdRylauary 2007

97 deactivating catal yst conponents such as noisture and oxygen
acid ), andmetal salts thereof (e.g. saltsof sodium, potassium,
lithium, zinc, magnesium and calcium), an ¢, S -unsaturated
carboxylic acid ester (e.g. methyl acrylate, ethyl acrylate,

15 n-propyi acrylate, isopropyl acrylate, tert-butyl acrylate,
2-ethylhexyl acrylate, methyl methacrylate, ethyl
methacrylate, n-propylr methacrylate, isopropyl methacrylate,
n-butyl methacrylate and isobutyl methacrylate), an
unsaturated dicarboxylic acid (e.g. maleic acid and itaconic

20 acid ), a vinyl ester (e.g. vinyl acetate, vinyl propionate,
vinyl capronate, vinyl caprate, vinyl laurate, vinyl stearate
and vinyl trifluorocacetate)}, and an unsaturated carboxylic
acid glyc-idylate (e.g. acrylic acid glycidylate, methacrylic
acid glycidylate and itaconic acid monoglycidylate).

25 The catalyst for addition polymerizationof the present
invention dan be applied to homopolymerzation or
copolymerzation of these monomers. Examples of a combination
of monomers constituting the copolymer are ethylene and
propylene; ethylene and l-butene; ethylene and 1-hexene; and

30 propylene and 1l-butene.



are conpletely renoved. Exanples of the solvent are the above-nentioned

al i phatic hydrocarbon (e.g. butane, pentane, hexane, hepta G.:98hane) .
aromati ¢ hydrocarbon (e. g. benzene 5 gnd t ol uene) and hal og%én%?e;g?
hydrocarbon (e.g. nethylene dichl ori d ). When using the contact product
(A) and the conpounds _(B) and (C) in a soution, suspension or slurry, each
of the contacfThsreatadyeh farPlekiepajomerizgtion aegordingito the

From 0. Bre8anty LB der £F RaPERful r it sTRRARASED, aff pRbRTEY

0 0001 ¢ S5 GO i PRASETAFL SR T ol L DR TR el b2 A BBt T
t f f il |

pol yrer i S0k BoRaeRal i o e T B E R B B RSP et anly from

-20s5t 0 3P@rticaldri® YLDy YobpoMymde st @3 Uthylléwe PAL¥AERNZAS i ON
pressure is usually from0.1 to 350 MPa, preferably fromO0.1 to 300 MPa,
and nor e-plefinaigoRg tthexm @referid ibPa.cdpolymer df etthy lJere/weithzat i on
time can be appropriately determ ned according to the kind of a desired
pol yner and%x dafin drrebpdaratpelyeblylepangeysitaly struatiung ¢ Theo 20 hours
control a nolecular weight of an addition

Sglnyﬁlear aggféﬁgﬁ‘ﬁ‘la?srg%g%r&?t Je&hnt tﬁj%ﬁar?@%gtﬂ_?ﬂr (ﬁf%gmpdésaﬂhéﬁ.ec’éxanpl es
Exarpl ostbn PEERRLERR 2 BHIdRL LHEHPRBC e a R sna dn l nventi on i s
pggol i mited thgr gh9ymés 1Y w&Ooa98sT. stﬁﬁ%%gﬁ%&@rifﬁ' ﬁf@i?%d. ,
pective items in Exanples were nmeasured according to nethods descri bed

bel ow. For example, there can be exemplified a solvent polymerization

metﬁod and a slurrypolymerization method, inwhichanaliphatic

hydrocarbon (e.g. butane, pentane, hexane, heptane andoctane}),

an aromatic hydrocarbon {(e.g. benzene and toluene) or a

15 halogenated hydrocarbon (e.g. methylene dichloride) is used
as a solvent; a bulk- polymerization method, in which
polymerization is carried out in a 1liquid monomer; a gas phase
polymerization method, in which polymerization is carried out
in a gaseous monomer; and a high-pressure polymerizationmethod,

20 inwhichpolymerizationiscarriedout in a supercritical liquid
condition at a high temperature under a high pressure. As a
polymerization type, either of a batch-wise type and a
continuous type is possible. Further, polymerization may be
carriedout in two ormore steps havingdifferent polymerization

25 conditions from each other.

A method of feeding the respective components in a
reactor is not particularly limited. Examples thereof ;re a
method of feeding them in a solid condition; and a method of

feeding them in a condition of a solution, a suspension or

30 a slurry, using a hydrocarbon solvent, from which components



(1) Content of a-olefin unit in polynmer 5 The content of an a -olef in unit
I n an obtained polynmer was determned froman IR absorpti O'hzsﬁﬁﬁé&'i%
wherein the neasurenent and cal cul ation were carried out by using
characteristic absorptions derived frdfmthe a-olefin, accordi ng to a

met hod described in "Di e Nakronol ecul are Chemie, 10 177, 449 (1976) MRae,
M A, Meretlvaripg'catpdysésarmpaasenishsuehadstneligtnser anf aX¥E6OM chain

branch per 1000 carbaon atons %‘s?hort chai n brancHPdﬁéJree . . SCB) . Tge I R
absor pt ¥ SPERLARR B STERPYPRed B¥2mPLeSs s & ehveah &g aFbe

spectrongter (FT-1R7 , nuf act ur PPON_BUNKO | pc. ). 1 2)

Vol ecul AOSES cheabdond alTPHRRIE - BatPeRLl pod - or L SRy RITTREE er o
det er m nggl, e < iGN L [

per meat i on %b%&@’?&r ap ya? g%)tnleq ;%r%\'ﬁgg??girxat | o‘_?l‘gfcﬁér’ee(%g s'o?o%éggirigd usi ng
st agdar dartp! ¥611epR9S- af@! B@UlcAfenidt h¢asloddtidwn (¥ g .\ tiey £6nBY a
ratio, (Mv M), of a weight average nol ecular weight (My) to a nunber

aver age dichburnide ) wei ght (M) : equi pnent: 150C type, manufactured by
MIlipore Waters 25 Co., Ltd., colum: TSK-GEL GWHHT, (7.5 X 600) X 2

col ums (nmanufhenunedngy thesslord@gorenodast (ddsandrdite taonreandse:
140t, solvent; o-dichlorobenzene, 30 neasurenent concentration, 5 ng/5 m,

and 22 JehuanAa ddoY 192 RPBELGR: r BREREPFHOMOT ULHN e 93¢0 )OHr Bh&rati on

of Contaccotnﬂaatggu%troduct (A) and the compound (C) is used in a

10 concentration of usually from 0.0001 to 100 mmol/liter, and
preferably from 0. 01 to 10 mmol/liter, in terms of the amount
of metal atoms contained therein. A concentration of the
component (B) is usually from 0.0001 to 100 mmol/liter, and
preferably from 0. 01 to 10 mmol/liter, in terms of the amount

15 of a metal atom contained therein.

The polymerization temperature is usually from -100 to
350C, preferably from -20 to 300C, and more preferably from
20 to 300 . The polymerization pressure is usually from 0.1
to 350 MPa, preferably from 0.1 to 300 MPa, and more preferably

20 from 0.1 to 200 MPa. In general, the polymerization time can
be appropriately determined according to the kind of a desired
polymer ahd a reaction apparatus, and a range of from 1 minute
to 20 hours can be adopted. In order to control a molecular
welght of an addition polymer, a chain transfer agent such

25 as hydrogen niay be added.

Examples
The present invention is further illustrated in detail
according to Examples and Comparative Examples below, but the

30 present invention is net limited thereto.




5 1Into a 100 m four-necked flask purged with argon, 40 m of toluene and
1 mM of a hexane solution of ZnEt2 (concentration of ZnEt2., re
added. Thereto, 0.292 ml of a toluene solution of pentaflué%%%ﬁ%%gpboye
(concentration of pentafluorophenol : 98 77 M was added dropwi se at room 10
tenperature. Thereafter, 29.1 91 (1.615 mol ) of water was added dropw se
with a m crosyrfhgyaessuramen tpelussiref rAfspectitvapl bdmonin Examgles he

m xture was stirred at 70 "C for one hour. The reaction mxture was a

yel | ow sWgEey mepfitead agqqgerdingy teg metnadm| Jessribedybelom.adecyl ani ne
and 10 m of toluene 15 were aded. The mi xture was stirred at 70 "C for one
hour, thereby obtaining a yellow slurry (hereinafter, referred to as

" gl " _ i i d.i h |
ol 639, Bogf R EEL AU E BL B EOTh RSl 1E S TY D vES
vacygum an aut oghay @ AL A% Bl o PEi R wgifﬂlvf%%t ﬁfbt%q(i’a@d ?g%['ﬁf&gf Wi th

a stirrer, and replacing the atnosphere there argon,

hexane awas gelteiiineUEdénnhnOtR1aBRHLHE 14 & FOEPRENET wHBERiGNaHed, and
the 25 reactor was heated to 70 "C. Then, ethylene was fed while adjusting

at an et mgpheneepresss larad ocfabcufatibn wbtrer cdrrsedtent bgpsustaki | i zed, 250
Lcnol of triisobutylal um numwas charged, successively, 0.05 LLnol of
et hyl eneBharprieristdic abhsprprtiensodegd vess ftem gelle Bncp¥efimer 2.5 M of

out 22" JAFGRFSIBsRe arited ARsRIRAEAD RLaAksoRol gL Chore .

et hyl ene; Lshx Ly s, 0btai ngd.. _The | yweri zation acgtivity, SCB,
MN%and_ M7 niag, (1978 3B Mo AT /B aRm s Wy ¥ RS e AR sDiy Was
respecti ¥Rb¥n @s the number of a short chain branch per 1000 carbon
atoms (short chain branch degree : SCB). The IR absorption
spectrum was obtained by a measurerent using an infrared

spectrometer (FT-IR7300, manufactured by NIPPON BUNKO Inc.).

15
(2) Molecular weight and molecular weight distribution of
pelymer
They were determined under the under-mentioned
conditions according to a gel permeation Chrom_atography {GPC).
20 A calibration curve was prepared using standard polystyrenes.

Molecular weight distributionwas evaluatedbyaratio, (Mw/Mn),
of a weight average molecular weight (Mw) to a number average
molecular weight (Mn):

equipment: 150C type, manufactured.by M1lipore Waters

25 Co., Ltd.,

.coluﬁn: TSK-GEL GMH—HT, (7.5 X 600) X 2 columns
{manufactured by Tosoh Corporation),

measurement temperature: 1407,

solvent: o-dichlorobenzene,

30 measurement concentration: 5 mg/5 ml, and



Exanple 2 (1) Preparation of contact product Exanple 1 (1) was repeated
except that the added anpbunt of nethyl di octadecyl am ne msg&g}qﬁgﬁggbﬁ

224.6 ng (0.419 nmol). 10 As a result, there was obtained E sturry
(hereinafter, referred to as "slurry B8"). A concentration of Zn contai ned

in the slurry (c) was calculated to be 40 Lcnol-Zn/m .
15 Exanple 1 (2jetestpepretfedcbompterhat the slurry QL was

slurry (c). As a result, 4.04 g of an ethyl ene-1-hxene copol yner was

obt ai ned. The polyrreri zation activity, SCB, Mv and Mv Mh were 1.8 X 108

g/ mol - Zr [ hour 71000 and.2.0, respectively. 20 Exanple 3 (1)

Pr epar at ’6?\‘“8?'% nt act product Exarrple 1 (1) was repeated except that the
of nmet hyl di oct adecyl am ne were

ggfptprggaggttﬁlon(f f‘?ﬁ‘g €aﬂﬁg§ 1 ng (0.422 mml), respectively
Thege was obt aipgg a3 Y6b! pw gbulg_%)ﬁt urry ,%g%r &fﬁ_ ?nggs aplurry A

concentration o

Lenol - Zna Db £ 13 dehle RABVITRL bfaheﬁaaa sbem&.awn 3@@?1Etqujccﬁ¥é’é‘ﬂ?f§a% 16%) was

added a
25 chan

n contal ne S ca

repeated except that the slurry (c) was' changed to the slurry @3

result,

6f ZnEtof: an02eMhywere- AddsdneThepeltynen . 232 mht mfnadtoIbene

pol yrrerization activity was 2.4 X 108 g/ nol-Zr/hour. 5 Exanple 4 (1)
Pol ymgrigg&.mb:hon of pentafluorophenol (concentration of

10

15

20

25

30

pentafluorophenol : 2.77 M) was added dropwise at room
temperature. Thereafter, 29.1 £1 (1.615 mmol) of water was
added dropwise with a microsyringe at room temperature. After
completion thereof, the m:l.xfure was stirred at 70 T for one
hour. The reaction mixture was a yellow slurry. Thereto, 116.3
mg (0.217 mmol) of methyldioctadecylamine and 10 ml of toluene
were aded. The mixture was stirred at 70 C for one hour, thereby
obtaining & yellow slurry (hereinafter, referred to as "slurry
@"). A concentration of Zn contained in the slurry D was

calculated to be 40 (mol-Zn/ml,.

(2) Polymerization

After drying under vacuum an autoclave reactor having
an inner volume of 400ml equipped with a stirrer, and replacing
the atmosphere thereof with argon, 190 ml of hexane as a solvent
and 10 ml of l-hexene as a comonomer were charged, and the
reactor was heated to 70 T. Then, ethylene was fed while
adjusting at an ethylene pressure of 6 kg/cm®. After the syste;m
was stabilized, 250 L mol of triisobutylaluminum was charged,
successively, 0.05 #mol of ethylenebis(indenyl)ziconium
dichloride was charged, and further 2.5 ml of the slurry )

(100 &£mol-Zn) was added. Then, polymerization was carried out

(2) Polynerization
changed to the

to be 40



Exanmple 3 (2) was repeated except that the charged anmobunt of ethyl enebis
(i ndenyl) ziconiumdichloride was changed to 0.2 10 u nol. Yol aﬂbg,
10.5 g of an ethyl ene-1- hxene copol ynqer. was obt ai ned. The pol“yieri zatTon
activity and SCB were 1.0 X 108 g/ m1%92r / hour and 18. 43, respectively.
Conparative Exanple 1 15 (1) Preparation of zinc conpound Exanple 1 (1) was
r epeat edf @xcdpt minutespe sy ladingttkiecy? afPng ads agoe thsekenerhbr BXgae

obtained a yellow slurr hereinafter, referred to as, "slurr r"). A
concent r‘%ﬂ?%ilﬁf%?rﬁla%(ﬂﬁ‘éM'rnTlf‘F\é’%:‘-m?’f/ifFFiR&SaEEFUiFé&'eéC 0"¥o be 40
u nol -Zn/ g . Pol [ L QR | 2 Lepe excep hat the
slurry (%%Mrb%q%eg?.t%x P’IQ §Ei(d'??n’§ ??%pgﬂé'ﬁgéggl't,esﬁ.GRQaé(ao%'gh 25
et hyl ena—ﬁﬂgs&g ol yner was obtained. The polynerization activity, SCB,
Mv and Weir?‘égg.g'o X 107 g/nol -Zr/ hour, 11.12 , 72000 and 2. 2, '
respectively. 30 22 January 2007 102 Cains 1. A contact product obtained
by a process conprising the step of contacting the foll ow ng conponents
(a) to (ERampléal a conpound represented by the follow ng formula [1]
MiLIr [I], 10 (b) a conpound represented by the follow ng fornula [2]
Rls- 1TIH I p]RPréparationpodfncondmaspredudy the following formula [3], is
R2t - 2T2H2 (31, and
Example 1 (1) was repeated except that the added amount
of methyldioctadecylamine was changed to 224.6mg (0.419 mmol).
10 As a result, there was obtained a yellow slurry (hereinafter,
referred to as "slurry @ ). A concentration of Zn contained

in the slurry @ was calculated to be 40 /mol-Zn/ml.

(2) Polymerization
15 Example 1 (2) was repeated except that the slurry O was
changed to the slurry @. As a result, 4.04 g of an
ethylene-1l-hxene copolymer was obtained. The polymerization
activity, SCB, Mw and Mw/Mn were 1.8 X 10% g/mol-Zr/hour, 10.2,
71000 and 2.0, respectively.
20
Example 3
(1) Preparation of contact product
Example 1 (1) was repeated except that the added amount
of water and the added amount of methyldioctadecylamine were
25 changed to 32.8 41 (1.82‘mmol) and 226.1 mg (0.422 mmol),
respectively. There was obtained a yellow slurry (hereinafter,
referred to as "slurry @"). A conéentration of Zn contained

in the slurry @ was calculated to be 40 fmol-Zn/ml.

30 (2) Polymerization



(d) a nonionic surfactant having no active hydrogen, wherein M is a netal
atom of the G oup 12 of the Periodic 20 Table of the El ene : '

val ence of M; L' is a hydrogen atom hal ogen atom a hyd?%%@?@%kégﬁgup
or a hydrocarbonoxy group, and when 1[‘6&) or nore L" s exist, they may be
the sane or different from one another; each of T and T2 is non- netal
atom of the GRXAMAEe il (2levwpsrFeRpatedoprcept; thatothe skpEeydd) Past is a
val ence of T2: .Rl ig.an el ectrog- wthdraw ng, grqup .or a ‘

el ectrongéf'?ﬁapa\%n"néh&r I oht |'n}x?gaglf%%’b?tang' ed H%)"‘H} nore R11 s
exist, t be _ N0l f £ n . an s a
hydr ocar gﬁyg?%)iﬁp? h?f% vm%(;%r?otq'v%&uo% ﬁf%%g%gfﬁﬁg%@?}mn%giggﬁﬁ sane
or 30 dagteveny faamxone :@rw\uﬁvmoazzﬁm&w. 2007 103 2. The contact
product according to Claima1l, erein the conponent (d) is a conpound
repsesented by the followng fornula [4], 5 R3nZ [41, wherein R3is a

hydr ocarbon group, and respective R3's nay be the sane or different from
one anotBsampYei4 a nitrogen atom an oxygen atomor a sulfur atom and m
is a valence of z. 10 3. The contact product according to Caim2, wherein
Z is a hl)rBet¥mardsatd®® at | east one R3 is a hydrocarbon group having

from1l2 to 10Q car onaaééigs. 15 4. The contact .product accordi%}g to Cdaim
1, wherein eddfi 8For wiS FePaRtsEneREhat theehaggescamprBsuct

oo S 53R R8P Fhacof Al a\ EBELA I eligie 81 20 ©

10 {“mol. As a result, 10.5 g of an ethylene-1l-hxene copolymer
was.obtained. The polymerization activity and SCB were.l.o
X 10°g/mol—Zr/hour and 18.43, respectively.
Comparative Example 1

15 (1) Preparation of zinc compound

Example 1 (1) was repeated except that

methyldioctadecylamine was not used. There was obtained a
vellow slurry (hereinafter, referred to as hslurrw'GD"). A

concentration of Zn contained in the slurry’C) was calculated

20 to be 40 Umol-Zn/ml.

(2) Polymerization
Example 1 (2) was repeated except that the slurry @D was
changed to the slurry @. As a result, 1.49 g of an
25 ethylene-l-hxene copolymer was obtained. The polymerization
activity, SCB, Mw and Mw/Mn were 6.0 X 10’ g/mol-%r/hour, 11.12,

72000 and 2.2, respectively.

30



is a netal atomof the Goups 5 to 12, the Goup 14 or the Goup 15 of the
Periodic Table of the Elenents. 25 7. The contact product acgpy. ﬁg 89 98
Claim 1, wherein each amount of the conponents (b) and (c) ‘€ontactéd per
one nol of the conponent (a) satisfies the following fornula [I], and the
anount of the conponent (d) contacted is fromO0.01 22 January 2007 104 to
0.7 nol per one nol of the conponent (a): Ir -y - 2z) 50.2 1], 5
wherein r is a valence of M,; y is thél&mwunt (nol) of the conponent (b)
contacted per one nol of the component (a); and z is the anount (nol) of

t he conponent (c) contacted per one nol of the conponent (a). 10 8. The
contact pfpgigs according to Claim1l, wherein the process conprises the
steps of: (i) contacting the conmponents (a) to (c) to obtain a contact
product, and (ii) contactlng said contact product with the conponent

(d). 9. The co tacty a e

conprises the gteps of BQ?BEt §%%£ﬂ{|ng %igéﬁ%k eg?sﬁfg??s% %CB%%Q%}%%
obtain 2fha compasft powntdactingnthéi £9ltowingt cogpsaedtsonaactoprdduct with
t he conponent (c). 10. A catal yst conponent for addition polynerization

25 congfising a contact product according to Claim11. 11. A catalyst for
addi tion pO'Y”P&]Zaé'@Gmﬁguﬁan?ép?¥seﬁt8&°ﬁ§séhé0HBER§WQﬁgtEérﬁh@ﬂ Q)
contacting a catal yst conponent ~for addition polynerization according to
Claim10 with a 30 conpound of a metal selected fromthe group consisting

of metals MALE, [1]
10 (b) a compound represented by the following formula [2]
R's.1T'H (21,

(c) a compound represented by the following formula [3],
15

R?._,T%H, [3], and

(d) a nonicnic surfactant having no active hydrogen,

wherein M' is a metal atom of the Group 12 of the Pericdic
20 Table of the Elements; r is a valence of M*; L' is a hydrogen
atom, a halogen atom, a hydrocarbon group or a hydrocarbonoxy
group, and when two or more L'/s exist, they may be the same

or different from one another; each of T' and T? is a non-
metal atom of the Group 16 in the Periodic Table; s is a

25 valence of T!'; t is a valence of T?; R!' is an electron-
withdrawing group or an electron-withdrawing group-containing
group, and when two or more R'’s exist, they may be the same

or different from one another; and R® is a hydrocarbon group,
and when two or more R?*'s exist, they may be the same or

30 different from cne another.



22 January 2007 105 of the Goups 3 to 12 and Lanthanide Series of the
Periodic Table. 12. A catalyst for addition polynerization i&?éﬂdﬁ?ﬁoﬁ¥ 5
a process conprising the step of contacting a catal yst conporen or

addi tion polynerization according to Claim1l0 with a conpound of a netal
selected fromthe group consisting of nmetals of the Goups 3 to 12 and
Lant hani de Series of the Periodic Table, and an organoal um num conpound.
10 13. The catalyst for addition pol yr¥3 zati on according to Claim11l or
12, wherein the conpound of a nmetal selected fromthe group consisting of
metals of the Groups 3 to 12 and Lanthanide Series of the Periodic Table

is a netall ocepe 1bh&eomepiRtt ldrodudt 0GRED M FURI1RE M AdGiHch@n
pol ymer conprising the step of polynerizing an addition polynerizable
nonomer i A€ heoppeserte Y altaRarpiporsd F@fngsanted pey yrbei falilewing

accordingféfh&igjﬁaﬂ} or 12.
5 R*.Z [41,

wherein R?® is a hydrocarbon group, and respective R3*'s may be
the same or different from one another; Z is a nitrogen atom,
an oxygen atom or a sulfur atom; and m is a valence of z.
10
3. The contact product according to Claim 2, wherein Z
is a nitrogen atom, and at least one R® is a hydrocarbon group

having from 12 to 100 carbon atoms.

15 4, The contact product according to Claim 1, wherein

each of T' and T? is an oxygen atom.

5. The contact product according to Claim 1, wherein R!
is a halogenated hydrocarbon group.
20
6. The contact product according to Claim 1, wherein M'
is a metal atom of the Groups 5 to 12, the Group 14 or the
Group 15 of the Periodic Table of the Elements.

25 7. The contact product according to Claim 1, wherein
each amount of the components (b) and (¢) contacted per one
mol of the component (a) satisfies the following formula [I],

and the amount of the component (d) contacted is from 0.01
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to 0.7 mol per one mol of the component (a):
lr -y - 2z] = 0.2 [11,

whereinris avalence of M'; yis the amount (mol) of the component
(b) contacted per one mol of the component (a); and z is the
amount (mol) of the component (c¢) contacted per one mol of

the component (a).

8. The contact product according to Claim 1, wherein
the process comprises the steps of:

(1) contacting the components {(a) to (c) to obtain a
contact product, and

(ii) contacting said contact product with the component

(d).

9. The contact product according to Claim 1, wherein
the process comprises the steps of:

(1) contacting the components (a), (b) and (d) to obtain
a contact product, and

(ii) contacting said contact product with the component

(c).

10. A catalyst component for addition polymerization

comprising a contact product according to Claim 1.

11. A catalyst for addition polymerization obtained by
aprocess comprising the stepof contactingacatalyst component
for addition polymerization according to Claim 10 with a

compound of ametal selected from the group consisting of metals
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of the Groups 3 to 12 and Lanthanide Series of the Periodic

Table._

12. A catalyst for addition polymerization obtained by
aprocesscomprisingthestepofcontactingacatalystcomponent
for addition polymerization according to Claim 10 with a
compound of ametal selected from the group consisting of metals
of the Groups 3 to 12 and Lanthanide Series of the Periodic

Table, and an organocaluminum compound.

13. The catalyst for addition polymerization according
to Claim 11 or 12, wherein the compound of a metal selected
from the group consisting of metals of the Groups 3 to 12 and
Lanthanide Series of the Periodic Table is a metallocene

compound.

14. A process for producing an addition polymer
comprising the step of polymerizing an addition polymerizable
monomer in the presence of a catalyst for addition

polymerization according to Claim 11 or 12.



