Field of the Invention

; >?@\BCe3eBTzBnnoTsty6zTTz>k-1 METAL COVPOUND, AND CATALYST COVPONENT AND
CATALYST FOR ADDhE @©iteREntVERAZETEONp ARDaRRECESS d @k RRODLGhNGIADDI &l ON
POLYMER 5 Field of the Invention The present invention relates to a netal
conpound; Cataavgityeempenpbhcier ARG idddin POAYPEIAS QR COMPEHRIISIERE t he
metal compound; a catalyst for additjon | ynerizatjon using.io the

Catal yor BEHRONGRESPURTAGRI ¢4 bALROF yHoF | S5tT DEOD - BB SEBLA PP SpRgduci ng
an diti p B o] h [ ' Ln.p rs such
2s B ypr B R s G ek T B e R e e T e
and cheniggbcéggigb@ng%odﬁghﬁgcgﬁlgaaikaogag@yyﬁégﬁween t hose properties
and econom cal efficiéncy; they have been wdely used in various fields
such as a packaging field. These ol efin polynmers have conventionally been
produced by pol ynerizing 2o an olefin using a conventional type solid

cat al yst ?%ﬁ§9F9§PFe°§ét & skyveRhieR combi nes a solid catal yst conponent
obt ai ned by using a netal conpound of the Goup |V such as titanium
trichloride or Bings ehefEin aehl vrede, suichhag mstlalpreppbeng oindhe G oup
13 represented by_an organoal umi num conpound. 2s However, as a catal yst

pro&?dingPSHHPFPBAGBSIﬁﬁﬁw?*ﬁﬁ%%%nFeég @FP&?P&E&%eﬁﬁPPﬁﬁEiﬁﬁcéppent
SFfength.gﬁéﬂiggﬁsﬁ?Bﬁg@%%%% b%ﬂé“%%?%&%%ﬁ&‘Eﬁﬂb§¥%§%¥sﬁet%eaﬁ'Eﬁhhgd
single siTe catalyst prepared by conmbitiing a catalySt conponént such as a
netal | ocepe,5ePRLg% Ahahabbnthlidld 0618 SAURELX Yhid Rafe-G8LA! ¥8he2d
conponent” for activation such as an al um noxanhe, and 2
tri (n-butykanmdriarDdes Fakilsgoental Asar pplaaryy dhpFaled.d Wehepropaeinand
with respect to the single site catalyst, inprovenents for using it in an
i ndustri abodymeeshhavebcomvsinidieualty YeeUSProsaEsd bSHERiMes) zing
US5153157). s Further) recently) a conpound prepared by contacting,
di efyl zi & Cdiif I REANOLR CoPTIBE L oral ade geddidoprtiaay sk (Bethiafise
conponent _for_activatip and a catal yst prepated by contacting, said
co- oat al yEP R Ehe P HFE FORIRES 4 FOISACRbApYEL TSP BRER oy Bhoshh%as a
hi gh actiyit aly : 65863H8) , [ i Lhe
I nvent or'esﬂ‘rsl%!lsjgllqgs:l:1 a/%g(r?q'ar?q’o %c?'ll%]@i é’gagglgt F’gﬁw o?iynesr@ggé% ?%tf;ﬁéﬁg
above- ment+oprUoeabal ¥Ettit481iRA! YEREREAL LA GRC! Wwiithy al e QL &6mPbehal y
satisfactory. is Summary of the Invention

of the Group 13 represented by an organcaluminum compound.

25 However,asacatalystprovidingadditionpolymershaving
less stickiness and more excellent strength than those produced
by the conventional catalyst, a so-called single site catalyst
prepared by combining a catalyst component suchasametallocene

complex or half metallocene complex with a co-catalyst

30 component for activation such as an aluminoxane, and




diethylzinc and pentafluorophenol has been developed as a

'Under t he above-situations) an gbject of the present invention is to

provi de a®RefataddiffoGANPARER takos 2@t Ygtiorehéntabrlystapappatedor
addi tion I | zation haying z excel I ent pol rizatio tivity, a
catal yst EErOERt CHBS S o ot yres COTRAe Lo st TRESHipSFne
conpound; cameabd! Kok HR%en2ddid i i ' | yst
corrponentcfl(l;r5 addi ti ofrl?%g& %%EOH%?%&Y%#&@ p??:(r)tcié?é oérgg?%g%gi X%gn
addiibi on pekyseBS5Esi.Nng the catalyst for addition zs polynerization. Nanely)
the present invention is a metal conpound obtained by a process conpri sing
the step of conHawevey ! leedoatdiovwy nge ddnpdnerdist¢a) st ot @d}esvwhehennanhe

amount of the conponent (b) contacted is fromO0.1 to 8 nol, and the anount
30 of thePt®fpBneht @ICkbipmacpelvnsrieed ovbtho Bheplabgiee-mentiopsd of

t he conpone tﬁ%ag, r ectively: (a),a conpound represented b %he
foll ow neSFOPHERE" [ 1FEBT Hatsme 12248 b BRb o r BB eseriRHo By he
fol |l ow ng %9i§¥5€ B%#ths-lTH [ 2] , andio ( ¢ ) a conpound represented
by the fo? oW Nng Fo ila (3], R3-nJ (IlIl )n( 3], whereinr is a
val ggce of Bi; L1 is a hydrogen atom a halogen is atom a hydrocarbon
group or a hydrocarbon oxy group, and when two. or nore L1's exist, they
may be t h2uBBasYopfdithedarvterfyigdn one another; T is a non-netal atom of the
Goup 15 or 16 in the periodic table; s is a valence of T; RL is an
el ectron-w t hdr dimdgr gtleeipalbovanseltaatiansy tard oy axgt 20F geloeippeo8EaNi Ng
group, and when two or nore Rl's exist, they may be the sane or different
from one BNOEmEEODNIBsto progide a metal compound 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 metal compound;
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 polymerization.
Namely, the present invention is a metal compound
obtained by a process comprising the step of contacting the

following components (a) to (c¢), wherein the amount of the

component (b) contacted is from 0.1 to 8 mol, and the amount

30 of the component (c) contacted is from 0.6 to 8 mol, per 1




(b) a compound represented by the following formula [2]
J is an atomof the Goup 13 in the periodic table; and R2 is a hydrocarbon
group, and when two or nore R2's exist, they may be the sane or different
from one anot her. 2 lAI$P the present inventjon is a catal yst component
for addition pol yneri 2dtion conprising the ve?Wentioned netal conpound.
Further, the present invention is a catalyst for addition polynerization
obt ai ned by a process conprising the step of 30 contacting the
abovg- ment i onedca&alav%ﬁﬁauaaef@dﬁﬁésaﬂ@b@tsanthe%@piaﬁﬁg%ﬁmww[tsh ,a
conpound (B) of a nmetal selected fromthe group consisting of nmetals of the
G oups 3 to 12 and | anthani de series, and optionally an organoal um num
conpound (Q. 5 Still further, the present invention is a process for
produci ng an additi®nr-pblQFes conprising thélstep of polynerizing an
addi ti on polynerizabl e nononmer in the presence of the above-nentioned
catal yst for addition polynerization. 1o Detail ed Description of the
I nventi on boye rynul J,.a yvalence of Bi,_.is 3.0 d
pr ef er abl thrgggaﬁp %sa g’f% Jtr%neca?w[ﬂ ogBé'ri gt oirﬁ 0 Eg%rgrgéa%aaftlozuo’r Fn{elagtb 8%?‘ a
chiggine ate) & B SbeP:AD ¥ hathdfoshPBbn By Iordudl QAT BAR-OT OUP
of L1 is preferabl’y an al kyl “group, an aryl group or an aral kyl group. The
hydr ocar bowo oxy nifai'ok &kik% ,PEREGI ALY bat A k@e @rOUR FEer@h tAEYLAXY
group. Exanpl es of the above-nentioned al kyl group are a nethyl group) an
et hyl groape annipeopyll dsoap noartmestopt opydm gebHuphe zGraup- Bot pir dodp) a
sec-butyl group, a tert-butyl group, an_isobutyl group, a n-pentyl group, a
neopentyltgPoHﬁFladﬁphéﬁﬂlﬁﬁcﬁm&saanvééﬁypegﬁﬁh " Rndfed® group, a
n- dodecyl gro a_n-pent adecyl group and a n-eicosyl oyp. These al kyl
gr oups Ml BELSABSHLICEANNIG, SEREP 0EnaDs SAEGHH A R #IEBEI ne atom a
chl ggi ne - ' d Ladi.n t |4 : fehe yl
R SR e el e
di f1 uor oneafybe 9t REPsadet birf WU EFITRIMY | £ 0P Uphe SFafBLRESGIERNYL ar aWpB;a
di chl oronet hyl group) a trichloronmethyl group, a brononethyl 5 group, a
di br onomed hiy$ ap aumm @ # riHey Grenes Myd gy dive, pairiiceticsetdiyle granup,R%ais
diiodonethyl(group) atriiodonmethyl group, a fluoroefhyl group, a
di f | uor oe® RWARR@ARL oA 4FPUP ucHbdMiEn gweupr moretRafy esisdi hheyr Bap) a
pentafluoroethgl 8roup) S a chloroethﬁl group) a di chl oroethyl group) a
trichl or ®¢hiRegFalE, °F CHERIRBY oBFAYI CBRPoGRO t8Fent achl or oet hyl group, a

brogpet hyl grouRls%,d.#QéopnzpéatQ%l: igfll’\g)u t'gnt{si %rga %tlh It gﬁ%gg’ne t for

t et rabronoet hyl "grodp)  a pent abr onoet hyl "group, ~a pe? l"uéropropyl” group, a
| gerf | uor opyd ¥t 1 8h PPrydet Pz REG bhUOBKPPER Ny ShAUM o Pe PRERLYBHREXYE G OUP,
compound.

Further, the present inventionis acatalyst for addition

polymerization obtained by a process comprising the step of

30 contacting the above-mentionedcatalyst component for addition




producing an addition polymer comprising the step of
perfl uorogctyl gr.oup, a perf]uorododecyl group, a perfluyoropentadecyl
group) a B@ﬁf%%ﬁ&eﬁ’&%é?la‘g‘%bﬁb?HQ%aﬁéﬁ’g? SEPNRITuBR P REERGSBhut y!
group, a r 0 t d p I hexyl 0 a rchloroqQctyl is
oroup, a o ERPABAEEen UL BURAPBRTIAD AR EBE B Sk Ben b BELS-FAMTN.
per chl oroei cosyl group, a perbronopropyl group, a perbronobutyl group, a
per br omoopentyl group, a perbronohexyl group, a perbronooctyl group, a
perHﬂonodgﬁééﬁﬂqﬂwﬂﬁﬁCE#E%&QMoﬁﬁpéhﬂad@&ﬁnK#mUp and a per br onoei cosyl
group. zo The alkyl group as L1 is preferably an al kyl group having 1 to 20
carbon atons, add rdye ghaterfargubantihyl rgraupalancet iy Bgr.oum Zamr
| sopropyl group, a n-butyl group, a tert-butyl group or an isobutyl group.
‘Exanpl es 8 PRE ANALepalky a¥- L1 are a phenyl group, a z5 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, &X2mIELeg(of theohplogem 3ty 9F br aX® aafdveniyleytgmoup, a
2,3, 4-trinmethyl phenyl %roup, a2, 3, 5-trinet hyl phenyl group,
a2, 3, 6- t r PmStABHyRrtgFou BYoRiget ratrit hgpgheaty| 1ghdms atom. The
a3, 4, 5-trinethyl phenyl 30 group, a 2,3,4,5-tetranethyl phenyl group, a 6
2,314 6-t Qvﬁgﬁsﬁﬁfﬁ%éﬁwpgpéug, a3 prefpnahkumn pUkHegHOUR oFR agyl
pent anet hyl phenyl group) an ethyl phenyl group, a n-propyl phenyl group, an
i sopropy| BREHPI °&r &db, a2 Hebht $FpHERY h&r&M§JQP%%QQ%uP§YpB§ﬁHPgﬁﬁnﬁi as
tert-butyLEhenyI group, an isobutyl phenyl group) a n-pentyl phenyl group, a
neopent yi PReRYFEGEGRIY £Th-T5QFHheRYEPgPEUPDR ALVIRHY | $HEWPF group, a
n- decyl phenyl group, a n-dodecyl phenyl group, a n-tetradecyl phenyl group) a
napht hyl group &rémpdesnofrtdoeaplovgr-omgntiondheldyll ggoappars gometbyabl y an
aryl grou having 6 to 20 carbon atons, and nore preferably a_phenyl group
or a 2-, §¥?u8r Dt RFHY L IBAPP - ER MPPERPHL IHRUBr afRy1 SQPERPYASIESURre a

venoxl 9'guRpRE M PR B ol 8 (B eR L by T
Eg:g:g:22%%%?%?2%5.%ﬁg%ﬂ%‘nc%e%&@hﬁﬁ&gﬁbgngm@&ﬂgﬁigd.group,zan—hexyl
group, a n-octyl group, & n-decyl group, a n-dodecyl group,
a n-pentadecyl group and a n-eicosyl group.
These alkyl groups may be substituted with a halogen
25 atom such as a fluorine atom, a chlorine atom, a bromine atom
and an iodine atom. Examples of the alkyl group substituted

with the halogenatomare a fluoromethyl group, adifluoromethyl

group, a trifluoromethyl group, a chloromethyl group, a

dichloromethyl group, a trichloromethyl group, a bromomethyl




group, a tetrachloroethyl group, a pentachloroethyl group,
zo (3,4-dineth E ﬁ %%§H1I , b- mrmthlphenl ) met hyl
(2,3, 4-ti ﬁe‘f’ﬂ?‘%ﬁ )2 V%/L) P Gr °%°§FBE g@@oéﬁr@@?%ﬁpthﬁlﬁm}ﬁ? a
) t th I th .
050505 1 et iionSathy ) STHUEE" W IR bl SFBat, 19 et nyi

group) a % 1t h met;h
(2,3,4,5- ?é%:traﬁiecﬁ pﬁ%ir(]j; ?98{1% tag)rbloel}%rﬂg%ogutyl group. &

(2, 304, 6- mtrrfalmiﬂ‘wmeﬁﬂ@;ﬁeﬁbw adpRIHELdbrohexyl group, a

(2, 3,5, 6-tetranet hyl phenyl ) net hyl group, -a so (pentanet hyl phenyl) net hyl
group, anPeatfiyigqrergtyheghglip, 2 gpesfuarddedecpy| ghehpl,) et hyl group, an
(|sopropylphenyl)nethyl roup, a (n-butyl phenyl)nethyl group, a

(sec- butyPﬁF ﬂqﬂﬂ?ﬂﬁa \Re) ,QEOPPPeﬁ&HﬁH%ﬂ%ﬁ@@?#?ﬂﬁY%yBIQPGUpﬁea

t I th tyl ph I t hyl
(n- hoxy! pRERST %;#@?% Pba?fsé%?ﬁpa%&%q%i%m &y, geur) @
I aﬁg
ﬁéﬁﬁfh?fﬂ%ﬁ%&* gr oup aa%ign ant’h gﬁ%ﬁ%ﬁkgbpy %ﬁ%sn¥%égg%§¥E§%IQH§ﬁp as
L1 i1s pregeoadl, yaq:re:aﬂaidﬂﬂédga@u?llgkwl %ngrI:al%&lo@%rnQCHH@épﬂ@ cRifl nore

preferably a benzyl group. Exanples of the al koxy group as L1 are a met hoxy
group, anaepkrchlgrmegpicasyl pgopapy §r peEbramomORsPPoFY¥ogpouUR, a n- but oxy
group, a sec-butoxy group, a tert-butoxy group, an isobutoxy group, a

n- pent yl oRGFTHESHMS bUL e GFOMDy 8xPeypPsapored to i grcursnaybexhromehex el

n- hexyl ox roup, a n- hept on group, a n-octyl oxy_ group, a n-decyl oxy
group, a ﬁ 8 %hé% h-HERPRAe By PHEPTARRGOAREY A AX&UFos\@ oxy

group. Th r r r abl n al ko having 1 to 20
car bon at§e§b§8ﬁéq%§£§h§§¥ 9Bag%§tﬁoP§ Yo oeg% %%9 558?? "gr oup, an
| SORHOPOXY gr OURPhedaiRyi &%B&'B()ésgf.mi% ?f‘asz%QlB‘ﬂ.Bzoéﬂ P.grd 1 BB

group or a tert-pentyloxy group. Specific exanples of the aryloxy gr up as
L1 are a pheaoxy caobipn at@més ol yhaxyogeopPerardbli§l ¥l AXY¥hgNOodRouwd, an
4-tolyloxy zs group, a 2,3-xylyloxy group, a 2,4-xylylphenoxy group, a

2, 5xyl yl ofyhpldmoup. 2164 sppinppydy ggeopp, aa -Huty kdnduxy agteup - batFis-
xnyony group a 2,3,4-trinethyl phenoxy group, a 2,3,5-trinethyl phenoxy
gr oup, rqug PFlﬁEtﬁﬁ%ﬂﬂﬁK& ﬁ?%ﬁp, a 2, 4 6 trimet hyl phenoxy group, a

3,4,5-trinet hyl pgheno 1 amret hyl phen oup,
232 6r|tetra)r/ret SHBLe,9F HIR eIl HE8) it dry At A PBASK LY BIBuD2 o

pentamnet hyl X up n XY.Qf 0 pyl pheno roup
an g§|50p¥o€§F92 %gggggr%u%,tgiﬁx Q?Sﬁgﬁe%o§y95% up,rgﬁgécgb%t§l%%e oxy
group, a gestpbu ¥l phagaxy greup, 28, 5SeRutMl §HARXYa qr@u&ylayl roup

n- pent yl phenoxy group, a neopentyl phenoxXy group, a n-hexyl phenoxy group) a
n- octyl phedoxy sgriwb graoup dacy| phepdyy group, £ 2,6 ,%ttetinmsesyl pheagily
group, a naphthoxy group and an ant hrat henoxy group. The aryl oxy group is
pr ef er abl 9 @R ady? oxXyS gk odpeltayilrhevt bg2oupar H@n 3atéorts; imethybpbenyl

referably a phenox rou These al kyl, aryl araIk |, al koxy and aryl ox
groups 3/ ou[E), a2 .X g trgmethylphenyyl grou%) as, trlmethgr/lphenyly Y

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




n-pentylphenyl group, aneopentylphenyl group, an-hexylphenyl
I s above-nentioned as L1 may be respectively substituted with a hal ogen
at om such98SUR - f Pudriofd g Nl coFoRPne 2afofe ¥ ItsRhk @¥ewPand an i odi ne

t I h t d t h :
vl sy B BB RE e BraaRA G- T SPLEP AP Ry BRIy ApSEAERTAs a
benzyl oxy?g{)gﬂpanaoa érﬁtﬂfhé%ﬁr%?@%‘gaporW| al[] 1] , preferredis a

hal ogen atom ~an al kyl group, oup, an al koxy group or an aryl oxy

group) nore prefraer agyils gzobd! @ge?ram%ﬁef %Whr@ﬁ.ogE})u?)nh%krii@@’Sg'EQUp or
an aryl oxy group ) ang particularly preferable is an aryl group. 25
Exanpl es 29 ¢&aeboonpbomd, (ahdreprespnéedrapliyha phemyllagrbupane a 2-,

hal ogenated bisnuth (I11) such as bismuth (I111) fluoride, bismuth (I11)
chl ori de, 3bi shfit A-tPLE) @XMRie and bisnuth (I111) iodide; a trialKkyl

bi smuth such as frinet h%:ﬂfh 9 bismuth; a triaryl_bpisnmuth such_as triphenyl

bi smuth; a trialfiAEBIS Ihéenazedkyle ORGP RSNt RS PePRBEY LLIEAUPH,
triisoprpoxy,bj tri(tert. 0 I squth, triisohutox | h
trineopen yr%x@égﬁggg e%#ﬁfﬁ%ﬁ%*%rég%%ﬁfyﬁoi§)H?H%i;éh?ﬁy%)$%?§?§loxy

bi syt h sgebugs &ri(ahe 'H%H% hi2- oxy) bismut h,
tri(3-to|%|ox§y)bﬁsnu?ﬁ%x?g%(4- %1@%%&%% %?E%%kh%gtri(2,3-xy|y|oxy)

bi smuth, {2]%2d4meyhyllenenyljsmeetyi tgtédps- vyl yl oxy) bisnmuth,
tri(2,6-x¥lyloxy) bi smuth, tri(3,4-xylyloxy) bismuth) io tri(3,5-xylyloxy)
bi snut h) €2i ¢ 2d8mathyilpbemylpieidxy) drewptha tri(2,3,5-triny) bisnuth,
tri(2,4,6-trineghylghenoxy) bi smuth) tri(3,4,5-trinmethyl phenoxy) bisnuth,

i 5 tri(2,824°59iBeERFdPRENTHIMBENY bi SFOMB) Bri (2, 3, 4, 6- t et r amet hyl phenoxy)

bi snmut h, i £2.3. 5, 6-tetranmethyl phenox bi snut h, tri (pentanet hyl phenoxy)
bi smut h, &néé&‘h@?%ﬁ@ﬁré’i@ﬁ“y T al §¥3uB. °d

trigp-propylph | tyed {4 r | phegoxy) bi snut h, 2o
tri(n-but@?bhe§£§§¥%gF?§Et fj€#$%§%c-%ﬁ¥§$bhgnoxy) bi snut h,
tri(tert-@mxyl@hﬁ@@ﬁ%ﬁbh&ﬁ%ﬂ}ﬂéﬂﬂﬁﬁq@g&ubphgnoxy)bisnuth)

tri(n-pentyl phenoxy)bi snmut h, tri (neopentyl phenoxy) bi snut h,

tri (n- hex§2 phehokime bhgiphlen viinintekhoel ygpbenoxy) bi smut h
tri(n-decglphenoxy) bi smuth, tri(n-dodecyl phenoxy) bisnuth, z5

tri (n-tettadecyt eiRGEBHARBRPYE )SHRLLY X r9haBAL yRoxy bi smuth and

triant hracenyl oxy. bi sput h; a hal ogenated bi smut h(V) such as

bi smut h( \ﬁf%do%%%'ﬁﬂguﬁ&?ﬁw&ﬂl"&gﬁ% K9 EPPh( ¥) br omi de and

bi sput h(\)4 odi de; L kyl. bi th such _as_pentanet hyl bisnuth; a
pen?%alko&y’ﬁi%n%%ﬁ%ngéﬁgggxagmégﬁgikgég?ﬁsnﬁth 30 and pent aet hoxy

bi smut h; dy 36 PENhABRYH BXY ?ﬁ e disy SUsFo@s, al0 pentaphenoxy bisnuth
Anong thégg, t he conpo%ng (2 ?s gﬁg%erablyﬁa ﬁalogenated bismuth (I111), a
trialkyl ¢ds3mu)s-eetramaeyhydiphdnyl))ee tliyal goxyvphi amuth, a triaryl oxy

bi smuth, nore s preferably a hal ogenated bisnmuth (111), a triaryl bisnmuth,
a trial kobd. i snfut be indme thyilaheingsy) nie syt hgrang ,particul arly

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

30 (pentamethylphenyl)methyl group. an (ethylphenyl)methyl




a (n-octylphenyl)methyl group, a (n-decylphenyl)methyl group,
preferably a triaryl bismuth such as triphenyl bisnuth. Exanples of the
non- net al %at §FeSE IRy toheny bUpe IBYArEreumi ereapht Ay dmedhd lagpovB ot ous
at om anda%%%.lﬁ¥%(ﬁ t he %gﬁgon-netal atomof T of the Goup 16 are an
oxygen atom and & sut ™S $LP8%Byr ef erably a nitrogen atom or an oxygen
atom and parti r e l.n, t.he formula [ 2
] , when T is a%%-anﬂeatlgffiaﬁ)%&%%/ ﬁeﬁggugr%gg@s? bilgl ?rﬂ gn%q\\/fﬁeln 9 a
non-met al hatamgf dd2oidaBonRthhs Sahd mord Erb&%ﬂ&ﬂl@h%é@& 1%%0%!1) J ndex
of the electron-w thdrawi ng property, the substituent “constan of "t he
Hamret's rul e | Exampies anfl thd aldkaxonairogipods, L ramdix helthsulbstdugient
constant a of the Hanmet's rule is positive, zo can be nentioned as an
el ect r on- #ft BFEPLR PR, & BRaBPPROXYT griesitel auUt rioseMEChdKIWONgYIDOUR are a
fluorine atgg& a chlorine atom a bromne atom) an iodine atom a cyaano.

group, a hi CPSOGHoEF YR ¢ & 561 P YO, IEOUR fBnYRL §r BRE OXXn4T8 YWhe @R
group. Ex QUP .cqnt ai ni an zs electron-Wthdraw n roup are
a hal ogengtgggﬁsﬁfgyo%alg’bug)n' gjar g‘ué’%slﬂécﬂ%}gyagﬂ%lll%ge?la?%%p%?Eyﬁog%gﬁgﬁd a
hal agnat ed il - ERItP1oRy GrNAS o4 el %Qf@&&%paaum@fof%g%@q aryl
group; a nitrated hydrocarbon group such as a nitrated aryl” groups;
hydr ocar banoxyctal begydrgiplp st BaL @y @W,C&rﬁoaﬁhe@g@é&y grbhpan
ar al kyl oxycar bonyl group and an aryl oxycarbonyl group; and an acyl oxy
group. Exanpresnshdelaylttvgenenpdaniikal ngedupsysl Rixwreraupl uor onet hyl
group, a chloronethyl group, a brononethyl group, s an iodoneethyl group, a
di f | uor orret hyl Mk%"ﬁﬂé}‘i’l"@r%% Ay PERBBBaPAY @b b HFiIRAuURhaupnRda
di i odoret hyl grQu trifluoronethyl group, _.a trichloronethyl group, a
tribronnnge%ﬂy?egggﬁéoﬁa%WQW%doﬂ% h??gﬁrggﬁf%Eﬁﬂ%X:?tW? ?%%YogFﬁ9$'group
a 2,8, 2-tghchipreet 0 - e hronmoe a
2,2?2-triiodoethy? g%%ﬁ%ﬁ 395,%%%?5%%3§§npgppédpgb?%%§ﬁg%€%§%¥ grouvp.
2,2, 3, 3, 3apens ebht oxgPEepYD , 0B0URopR nd okl Jrouls SR ORF Opyht gieuR. 2
2,2,3,3, 3-pent ai odopr opyl group, a

group.

Specific examples of thé aryloxy group as L' are a phenoxy

group, a 2-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




L et il - el R R AR PR - ECR Y ] (= AT OUL Y LUCLHUVAY SLOUuUp ., a
15 2,2, 2-tr] Jﬂ”ﬁﬁi -trifluo hyl et hy, r au

2,2,2-tri tcsrﬁa:)r o- I- té?%{ﬁ‘ll)%#oné?%?rbét hf/al g'{eo%%?b'gtyilphenoxy group, an
2,2,2-trifr - 1-1 i broppmet hyl et hyl group, _a
2,2,2-triEﬁ%ﬁﬁﬁég%éq%%@ﬁ%thy?%?ﬂ?? gr%up,gépentylphenoxy group, a
1,1-bis(trifluoronethyl)-2,2 2-trifluoroethy rQup, a zo

T b o( PRGRSTORRINRIES 5 S2phbenl oPoot Ahegvigherds sroup, a
1, 1-bis(tribr thyl)-2,2,2-tribronoet hyl group, and a

1, 1- bi s(tPi_ioggzénﬁ&W?’%}Z, 2, XPPPi-0doet hyl Kgﬁ%&éﬂl%&ﬁﬁiﬂés ofTPHE. @
haI%&enated aﬁ¥|(fr°“ as Rl are aryl groups in which a hydrogen atom of an
‘aronitic PG HERAHY LREGROTE | 9TOMRt i 1t eBARDEROXYhal AP sueRdas ap
2-fluorophenyl group, a 3-fluorophenyl group) a 4-fluorophenyl group, a
2-ch|oropﬁ8#@r XB-ERPBPophenyl group, a4-chl orophenyl group, a

2- bronmophenyl group, a 3-bronophenyl group, a
4- br onmopheny!| gr oiBea3<Y bepHErSMP drionpeasriabdaphB gt owp, 9301 having
4-1i odophenyl group, a 2, 6-difluorophenyl group, a 12 3, 5-difl uorophenyl
group, a 8, 20520 i[FaRRADPHEPY$ . grBdpmoz e re-aff axtd kv pheRi ngryU ET oAl -
3, 5-di chl orophenyl group, a 2, 6-di bronophenyl group, a 3, 5-di bronophenyl
group, a 2,6-dii6aegRrenikyyr ;afyla BELkiy]l odoldtery| apd@ryloxy groups
2,4,6-trifluorophenyl group) a 2,4,6-trichlorophenyl group) a
2, 418-t r i bBPonephemtiiqresli@s & '2ndy6berréspephéngllygsabstituted with a -
pent af | uor ophenyl group, a pentachl orophenyl group, a pentabronophenyl
group, anbHaiogentatoweplungk ggfduprikhe dhem) xatphdncohtbhe 4 baloagerat ed
al kyl)aryl group io as Rl are aryl groups substituted with a hal ogenat ed
al kyl groaposuehdasn iddine fatemonahhylkpkenydraipupuchk as a methoxy
3-(trifluoronethyl)phenyl group,a4-(trifluoronethyl)phenyl group, a
2, 6- bi s(t grblipoandedhyd Hipdrenydr @UiPLEn & By Toby Yrdup |diasonas by phehemy
group, and a is 2,4,6-tris(trifluoronethyl)phenyl group. Exanples of the
cyanat ed grylhpgroup azs fRalKELExy - §yoippPeeary] 4 QlibemByCy¥rRPOBRRMY. group
and a 4-cyanophenyl group. Exanples of the nitrated aryl group as Rl are a
20 20ni trophenylAgrioupn &hs- abovepfRenpllgr ddp .andefesrnsid ricphehpllogeoup
Exanpl es og t he alko§¥parbonyl group as Rl are a net hoxycarbonyl group, an
et hoxycarbbPr §PoBgk¥d FuthodR afBBhy Br§Heup Atat 1kGHY 0BBERYBaPBoRH
group and ri r hoxycarhonyl group. An exanpl e of the
o ol Ry o Entaskigrons ] SBrd REEFRI L Biodalh A1 PR SR B rab drpERS of
the aryl oxy n I
pent af | Uor e e, B A S B R e PRk o
as Rl areif anl4rbisgtioghl oronet hyl ) am ne, bis(tribrononethyl)am ne,
bi s(triiodonethyl)amne) bis (2,2,2-trifluoroethyl) am ne, bis(2,2, 2-
triehl oroet hyl ) BEranplelsi of2tRe Zxdmpdundoet hylepardsw)tesd by the formula
bis(2,2,2-triiodoethyl)am ne, bis(2,2,3,3,3-pentafl uoropropyl)am ne,
bi s(2, 2, 3{ Bl 3apeneabhlegemadmd )hsmeth (III) such as bismuth (IIT)

3- entaiodopropyl)gnine,

bi s(2, 2, 3,3, 3-pentabronopropyl )am ne, bis(2,2, 3,3, g
i 0 gis(2,53@9¥£$?ru ?EmEgPrE%F%dr&ﬁéﬂﬁH4é¢nH5%ﬁﬁ%%, IIT) bromide an

bismuth (III) iodide:; a trialkyl bismuth such as trimethyl




tri(2-tolyloxy) bismuth, tri(3-tolyloxy) bismuth,

bis(2,2,2-trichloro-1-trichloronethylethyl)amn ne, '
bi s(2, 2, 25 (B NLe¥Y br BiemEtRy| dmHy2).ariselyloxy) bismuth,

bi 2,2, 2-tni, -1-trjiod t hyl hyl i .
ol o A o PO P B ShuS kY AT et v toxv) bigmutn,

o1 o1, 1- b1 iy cHonerrot ) EsRuthy | SEL CLATRLIRDS bismutn,
b!Sﬁb,1-bt&ﬁKBU5N¥¥E¥ib&QL?bﬂsﬁu%hh'QQ@Q@hﬁ)4ﬂﬂfﬁhethylphen0xy)
01 o( 411 Ubriopi Jars (i, b6 ot 24nbk by phempman e m2ch

I - u A » i m .
bi s(3-chl orophenyl ) am ne, bis(4-chl orophenyl)am ne)
bi s( 2- br offpHenyi.eartiniane th ¥l BhoRroRFPhbAEMEK .ne, bi s(4- bronophenyl ) ani ne,
o1 5( 2, 6- APPRAaY ApRerh P RELOBERDRYS. HebMitdophonyl )arm nor 26

I s(2, 6-di raplre ) 1% phenyl ) am ne, zs
bi s(2, 6-dichl qrgphenyl.) am | S(3..5-di.chl Qrophenyl ) am ne,
bis(2,6-dFggéﬁﬁgﬁg%yx#%ﬁ$%@fl%$é§é¥g?dgﬁﬁgﬁﬁﬁhenyI)anine,
bi G2, 6- deodopheny|d- A nEnbLR( SpfisAbkadoRIER dram ne.
bis(2,4,6-trif|uorophenyl)anin%% %is(z, ,6-trichl orophenyl)amnine, 30
bi s(2, 4, 6trii br, anapleertd §rameehy LpAbnbks( 2 b4 sénititi | odophenyl ) am ne,

01 5 pent abFb4Bp Aoy 10 A TAR ST PEREROEHOPhGRYIGETT o,

I s(penta pHe ~ 1m erhenoBRIP ne,
bis(2-(trifluoronethyl)phenyl)amne) s bis(3-(trif|uoronethyl%phenyl)anine,
bi5(4_(trFF}&gpgﬁ@p@ﬁﬁﬁﬂggﬁng%gﬁ,ﬁ%smuth, tri(ethylphenoxy) bismuth,
bis(2,6-d(trifluoro hyl ) ph | )amine, . ,. .
bi (3. 5. dr e PrPE SRS BRERY FhThict =2 (1sopropyLphenoxy) bismatn,
bi sGg, 4, 6 CELE (EH% e R 2PN d L i - e | ne,
b!s(g-cyaﬁg%génEF?gﬁgﬁb, Jgg{ﬁgbyang%hgkyquﬁfAg%é%$%§§ﬁﬁ??pdgﬁéﬁgl am ne,
bi s(3- ni ttopheayk) amitya pHhdty) Bihbitapheny| 1 abley1¥hemddie s95RawRd (b)
is a phosph[ne) exanpl es thereof are phosphine conpounds in which a
ni t rogen arofmipendyllpbechdxsy Woi hmatphdspihaieispah oyl phenlecygboysmaeht, i oned
am ne conpounds . When the conpound (b) is an al cohol, exanples thereof are

f | uor onet WEhOR ; REKVSPOREGTANO | b i $mekl et hakol ocitodahsiexp) , bismuth,
di.chl or onet hanol , di brgnonet hanol , di i odonet hano

di f I uor ongt hanol_, ! I I
trifIuorgﬁﬁ?ﬁ%ﬁ@??yéahPHQﬁﬂloP&ﬁEFﬁﬁhoFFlﬁPFGFHH%ﬁ%%E%%BP¥Yﬂr?%%@% t hanol

R AU Y e A G R
, 3,3, %mrﬁ&c&m{ﬁ&saﬁ@p)ehg 8§sau%n3,§,r359&§éﬁ9§g£fomgﬂa§ﬁ'm such)

, 3, 3, 3- pent ai odopr opano ' uor orret hyl et hano

: 2,2-trifluoro-12tri
-t rizdbasmuthi(v )d@ 1w 00@s hyheahqlv)chloride, bismuth(V)bromide

tribrono-1-tribrononet hyl et hanol

t r i 4ot o4 smurtih (Gtloined hié etahpentaalRyl bismuth such as pentamethyl
-bis(trifluoromethyl)-2,2,2-trifluoroethanol, 16

-bi s(tR}EM bR oremRAYazlbory ihism bRt keingls pentamethoxy bismuth

, -bis(tri$ronnnet Il-2,2,2-tribron0ethanol and ,

1, 139i s(t319 KFPBHANI9=P, DL ER; 3Rt ATl E2HEhOX KL EBHPERAIS BN #8 a
t hi ol conpound, exanples s thereof are thiol conpounds in which an oxygen
atomis replaced with a sulfur atomin the above-nentioned al cohol
conpounds \Wen the conpound (b) is a phenol, exanples thereof are
2-fluorophenol, 3-fluorophenol, 4-fluorophenol, 2-chlorophenol,

3-chl orophenol , 4-chl orophenol) io0o 2-bronophenol) 3-bronmophenol)

4- br onophenol , 2-i odophenol) 3-iodophenol, 4-iodophenol,

RPEFRPEFEPNNNDNNDN
RPERPEFEPNNNNNDN

2
2
2
b
b



a trialkoxy bismuth and a triaryloxy bismuth, and particularly
15 3,4,5-trifluorophenol, 2,4,6-trichlorophenol, 2,4,6-tribronophenol)
2,4, 6-tri PE&EERERIY) HitArvbr bhREASh, speht &shltoriaphenpl  bismuth.
pent abr onopheno t al nal). _2- (1 ri r hylL).phe
e ri 11 uor omet ) i B FRE Bohr Rt medhl 8208 95 B¢ Woup 15 are
2, 6-bis(tgi t I - hj | f o] y .,
2-cyanophén%%?9%§§§a%§p e%@#?az;§52ﬁ%%ﬁé%%ﬁ,A§$%[?$%§h5%§9§ag-nPFrgaﬁéno
andag- '  h8RORBRA1 Wigh I FOSPOLAE. ERbupS 18 HUORNENG GOPOUBY JRXANPI es
zs thereof are thiophenol conpounds in WAFCh °an oxygen S om'i S replaced
with a sukf kALt D oye- [ d e
corrpoundsji(ggll?ggghgg?ﬁo?y?%cgggﬁ?tagg m%l glg'q{}ﬁge%éégpygérﬁg %I-:f uoér}:é%g%?oi C

acid, 3- f599159bﬁﬂéokﬁxﬁfﬂ&lffl%ééfé!?éggs_ﬁgoiagx %ﬁiﬁ?rgét | f 1 uor obenzoi c

acid, 17 5 tois 2,4-difluoro ZOol C aci uor obenzoi ¢ aci d,

2, 6-di fluorobenzqi ehach@dvé: Sofmbikf ty?r Ocpﬁélxgof G LY Hon-metal atom of
d, 2,3,6-tri

2,3,5-trifluorobenzoic acid, [ uor obenzol ¢ aci d,

2,4,5-tri theogphepzese achd) 32, 4nlr tird 4oL ADENZQC AL £
2,3,4,5-tetraf|uo?obenzoic acfd,n2,3,4,6-tetraflu5}o eﬁg%i%t%%i%, the
pentaf | uospbepzekCc achd, of | uoroacetic acid, difluoroacetic acid,
trifluoroacetic acid, pentafluoropropanoic acid, heptafluorobutanoic acid
and 1,1-bis(triflu t -2, -trifluoroehtanaqi ¢ .acid. Wen the
conpounds (b) i ghagégl S_rr‘]f-i)ﬂc')laagi , éx%ﬁp?%slflﬁgrxe&?fl A

f1 uor onet ipaesrbh oRk ¢ naTiads il ﬁkﬂg'ég'w,hﬁ‘ﬂ?%ﬂgwifuent constant 0 of
acid, trifluoronethanesul foni ¢ acid) péntafl uoroethanesulfonic acid,

hept af | uotloprinpames Us fomi € B€ikhowA(d and a functional group, in which
1,1-bis(trifluoromethyl)-2,2,2-trifluoroehtane sulfonic acid. A preferable
am ne of the ssdrgioutiee® b)cams zanbi §( ofi thaokameelryls) avileejs positive,
bis%2,2,2-trifluoronpthyl)anine, bis(2,2,3,3,3-pentafl uoropropyl)am ne,

bi st®, 2, 3% ¢ UBeBLioRRAf RFordher S BEoRt YakhAgawing group.

bi o pent af | or JPFERDET b ehe Sdchaa wrihERorinbithain Shp @ f1uorine
{11 1] UOr QRRIIAROER1 8 2% BEGH! UOTOESRANG e G 2 o FoRIRLALHIOLOREZRENO!

2,2,2-trifluoro-1-tri ronet hyl et hano

1, 1- bi s(tgiddploreoaBichy Hyrd, ?,Zat eaibaawegbaagl,: a%@i?&ﬁ?@%ﬁoﬁﬁ?”&ﬁd
thereof is 2-fluorophenol) 3-fluorophenol, 4-fluorophenol,

2, 6-di f | wormdTenbl gr8up- dEkbuprlegher®la Prdup- Ebnthiariephenol ,
pent af | uor ophenol ) 3,4, 5-trifl uorophenol, _
25 electron-withdrawing group are ahalogenated hydrocarbon group
such as a halogenated alkyl group and a halogenated aryl group;
a cyanated hydrocarbon group such as a cyanated aryl group;

a nitrated hydrocarbon group such as a nitrated aryl groups;

a hydrocarbonoxy carbonyl group such as an alkoxycarbonyl group,




group, a dibromomethyl group, a diiodomethyl group, a

2-(trifluoroneth I%%henol) 18 3-(trifluoronethyl)phenol,

4-(triflubFd FH%P &Y IEPUR b &(EFLERLBrEMETRNY ST, 2

3,5-bis(tg] l.) phenal of 4,6-tris(trifluoromethyl)phenol; a

pre erab|££%§¥§@§5?%@¥% §§Qf31mﬁeé#l%gdﬁgﬁ?§¥9u5V6ﬁﬂ%zd?c acid or
trifluorogcet hcragicdoddid thy? Griyd) & Ul WG AGH o LBEE AL |

trifluoromet hanesul f oni ¢ acﬁgfﬁa ﬁ%?b préféragﬁgﬂ%%ﬁ%ogﬁg ?%)b?gup, a

bi sfbriflzpropethybramosehyli e af 4ugr apheryili cliddthyl0group, a
trifluoromethanol, 2,2,2-trifluoro-1-trifluoronethylethanol,

1, 1-bi s(t#i %} 3oBodephntpfl Wb propylogoethanal , 4-fl uor ophenol

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

pent af | uof ophéndk 3 -PsntachdioqqryreRet hgr9BRens! |
2,6-bis(trifluyorogethyl)phenol or 2.4, 6-tris(trifluoronethyl)phenol; and a
furt her pée%e?agrg?88ﬁ$8§ﬁﬁﬂﬂﬂr9%¥%,Qf%gPri | uor ophenol , pent af | uor ophenol
or 1,1-big(srifhugr | sird rogthanol. 20 Exanples of J in the
above fornula [ Bg]Bgﬁggéﬁggﬁﬁ%éginﬁiéﬁgél%ninun1aton1 a galliumatom an
i ndiym atpm apdeai Ehabkoum-atrGR 1 vbtomPt Ry EERRYY JIPN 4tom or an

al um num atom and particularly preferably a boron atom In the above
formula [3]3., h-tsichdorsd- landiptaf@rahd yhgse 2hyExatphes, o t he hydrocar bon
group as RZ in the above fornula [3] are the hydrocarbon groups nentioned
above as 4124~ thébapHoe - drpnenfomethylehylharhaipogénat ed hydrocar bon

groups nmentjoned aboye as Rl in the above fornula [2]. Preferred is 30 an
al kyl grdﬂﬁiU?'Eﬁlé?QP'éFGE&FQQﬂT?ﬁﬂ¥9?ﬁ%¥%rQEHuPS & et hyl 19 group, an

et hyl group, _:a&; r i r | . grou n-,butyl group, a
sec-buty?L§¥Jﬁ%?tg£?ggp9gﬁﬁ§&haﬁguﬁfgghfg %ﬁgéngéPgaﬁle§$é$€ht§l group, a
n-hexyl ar oups i &( frHERLYoReRWRIL )2 21003 Vi r JERYBrod tRyde Ghlo @S OUR, 2

n- dodecyl group, s a phenyl grdéup) a 2-tolyl group, a“3-tolyl group) a
4-tolyl drdxbisat?ibramspkyhyadnown, A, 2 Pr{blonykyhydr ¢Hbyp A Zna &-xyl vl
group , a 2,6-xylyl group, a 3,4-xylyl group, a 3,5-xylyl group) a

2, 3, 4- trilnettBd phenyiodeowephyd 12,23, 5-2 i met bjdphbpy| gopooyp,

a2, 3,6-trinethyl phenyl group, a2,4,6-trinethyl phenyl group, ,io a
3,4,5-trinethyldﬁﬁﬁ??l©$d%5,t%ﬁrh%*%%?FﬁﬁéﬁyFryﬂoﬁﬁ?uQnaﬁsBpr%R@l%ﬁ%%yl
group, a n-hutylphenyl grou a sec-butyl phenyl group, .a tert-butyl phenyl
group, artisob t%‘ p‘ﬁiﬁf}ﬂ arﬁgg,rogeﬁ_ ﬁgﬁﬁ/@l%’ﬁe%@lgﬁ?ﬁgﬁ}_ca TR xR pHERY |

r oy, adi-qf WSRO ALk CRUIRIR s (W ool et pheny!
group, a n-tetradecyl phenyl group, a naphthyl” group, an anthracenyl” group,

a 2-f1 uoiignyla 88 OfDuofoBhbhyar QRIRRIY,! L' PUPI udrdphkreno , Goup) a
2, 4-di fl uorophenyl group, g Z,X?difluorophenyl %rgug, agg, -di f'1 uor ophenyl

t
t
f

group) a 23,chrldirfdplogphgmyhpgr ®6p chd. oddphed Pl Hirbhilpyod aplelyr opieipyl a
2,3,5,6-tetrafl uorophenyl group) or a pentafl uorophenyl group. Further
pref err ed@Iiodipe rietdyPremophenyd gtiopp .graoup;bromephepyll gromp . an i sopropyl
group, a n-butyl group, a sec-butyl group, a tert-butyl group, _an isobutyl
group, a*nPreRAPRRNUhITQUR- R yLOgPERE YA F b edyd - TRAQPRARY LaTsHEhy |

gr%p,_ aa2_4t-(1loydo;§1ré)tygpl é”‘rgt’lp?’ a6_2t,r6|- J:[ﬂyultcpz.boewényl group, a




& 2,4,6-tribromophenyl group, a 2,4,6-triiodophenyl group,
o oup, & - PERCATHEARADIERBID) SROPheR RARAD Gy cupheay . ssopphanyl
30 ant hr aBEly R oA oL F4aRBoneRs iy o SRy SoRERYP 2o or bup.
roup) a3 4. T aer oo SR Bt 20 EARC PRk pERR e o i i Y EERTEY

2,4,16-tri bbUOr OpOeRW1 §reups Aibst PEALBRIWINPRNENS gk Q¥Ra Ak 1 GHoRYd Y
preferred is a methyl s group) a phenyl group, or a pentafl uorophenyl

group. Exanphessofa e toonfbuedone rhye) pheartledydyup heafornula [3] are

nmet hyl bori ¢ aci d, et hyl boric aci d, n-propyl boric acid) isopropyl boric acid,
n- but y| bor & tEdifd uogsmaiihyd hph¢ry AGEndun ea -yl Horerometdy L $ phenyllbor i ¢
aci d, n-pentyl boric acid), io n-hexylboric acid, n-heptylboric acid,

n- oct yl boff uBci&,znﬁ&g%ﬁQﬁﬁ%%l%%FB?eﬁh§&d§§ﬁq¥%iQF%EPd,aphenylboric
acid, 2-telyl i ' -1 0l .vl jc acid) 4-tolylboric acid,
2,3-xy|yIgb%igggé%&§&9%£é§ﬁ%#%%$féhgg'g,?%gprIfﬁHgF?c aci d,
2,61syly!bpnl,G-aeli@,(%ﬁf%a%aﬂétﬁyﬁgﬁeﬁy&->§>£Jo\d boric acid, 15
2,3,4-trinmethyl phenyl boric acid, 2, 3, -trlnethylgkenylborlc aci d,

2,3, 6-trinethyl prempllleey icr agdél) cPadabellr afgIhYHANYAIRT GRS 4,
3,4,5-trimethyl phenyl boric acid, n-propylphenylboric acid,

i sopr opyl phevighbphieaydcgddup. BB yEbphaoypheoyilcgaoig, arska- butyapbphghlgdr i ¢
acid, zo tert-butyl phenyl boric acid, |sobutyl phenyl boric acid,

n- pentyl pheAYPbori ¢ acid, n-hexyl phenyl boric acid, n-octyl phenyl boric acid,
n-decyl phenyl bogic _acid, n-dqdecy] phenyl bori ¢ acid, n-tetyadecyl phenyl boric
aci d, napht hyl bgf‘ug“c“l’ |sd,°nfa(r%i0rh a%%ﬁﬁ?g%fii BT TP 2% | Rohehyl bori ¢

aci 3-f rd i d, 24:f y ' Ldy

2 4% 11 o onrone] or e &3 a PR RS AP Bhp R 2t pitropnenyl

3, 4-di f | ugrephenyl boric acid, 3,5-difluorophenyl boric acid,
2,4,6-trifluorophenyl boric acid, 2,3,5,6-tetrafl uorophenyl boric acid) and
so pent af | uor opEeayblesi ofadite alRdxfbarbonpaundold) dss B efmes abl y

nmet hyl boric acid, ethylboric acid, n-propyl boric acid, isopropylboric acid,
n- but y| bdt§ ereEYeasbenpdt Fitlontd c &iti @t hexycpubphdr igrcam d,2i sobut yl bori c
acid, n-hexylboric acjd -octyl boric acid, s n-dodecyl boric acid,
phenylbofr'5§P?fyﬁngPgVﬂoﬂr Ui B0 2L 90BTPPPRECRYIDORSHyY I 4R aRddd

n- psopyl phey | | -but yl.phenyl boric acid, tert-butyl phenyl boric
aci d, n-penﬁﬂéﬁ%ﬁ@?gg?%gcgéai&%%rﬁﬁ%ﬁ%henylboric aci d, n-octyl phenyl boric

acid, n-decyl phwl@ggﬂﬁlégg,tﬂ? &gmffg#ggg?%bgglggr%%,agq%phg_gy boric

acid, anthracenyl boric acid, 2-fluoropheny uor ophenyl bori c

acid, 4-fdamtypphepyabbbh¢lagirdupi, 4- di f1 uorophenyl boric acid,

2, 6-di fl uorophenyl boric acid, 3,4-difluorophenyl boric acid,

3, 5-di fl uor ophebwamples afi dhe sard¥gByecarbongiloplreny ey iR acied,a or

pent af | uor ophenyl boric acid. Particularly preferred is nmethyl boric acid)
pheny| boARERFYL 2 BPORBAIGTIUD SR BgRbeLilaoasinhe ro xycablohyl ToetRct i ng
t he, conpounds to . (c) iis._not particularly limted. Exanples thereof are
as O|PEMB. (égamplgs) R y @B

of the acyloxycarbonyl group as are a




preferably a fluoroalkyl group or a fluoroaryl group;
zo 1~ A nethod of contacting (c) after contacting (a) and éb)' A et hod of
cont act i n§FHL AL £ BRELeTad Y af lusFomethyl gEpHed dAifdnozenmetdyia)
after conég%ting ggﬁagﬁd 2S ég%. Preferred i§ ~ or ,~. hbnel%ﬁ t he net al
conmpound dcCoPdi A YT APREREL 95t ifoh- F o 2pEid N tP SHI%! SR YR,
contactin C i t L bt al by contacting ( a ) and ( b
) , or bygcgﬁ?éﬁ'i%’gﬁ(ﬁwﬁi?QEQB(%%h gc St d'uc% obt ai ned 30 by contacting
(a) 1and (@) 2,Buritien.udRe! B- PRY £ DEos Bty 1% tn 125?:.-&&{:*)6& a met hod
conprising the steps of: (1) contacting (a) and (b), (a) and (c); or (b)
and (c) taé.abbdisd taidinicctmetbdligt 2, anad -2)iflonasé tiglt beoagnt act pr oduct
with the remaining 5 conpound, or a nethod conprising the steps of: (1)
cont act i ng-Eapocarehanyl gapuand B cf Luprophenaridatept @ ébEfdiinrapbemydct
product, gZé uri ying_the cont act froduct to gbtain a purified io contact
product, &h UESf’ ofit MO TR GHF T BFAHPe GhEabt IFEIRAKORR Y 1 B& dmai ni ng
conpound. ,The,c t t he _abovye- tioned conpounds ( a ) to (
c) is prgfgfgb?&%ﬁ%ﬂ#éﬁ?%igfu%%é?banai%é%f%%%ggﬁFQé%ﬁ%gg IEPLPr, &
treasnent 2t gnpekati @ dropisdiar] Yok o -al G0 4 i y -80 to
200k and further preferably frcn%(é%%? f%g94fﬁ£3€€%€%%gﬁﬁﬁﬁﬁﬁghigEEg ally
from1l m a®,e t% 00 hoat shoabghphellegadhy , fa pahta rubHasdoy 162 cheur s.
Further) a solvent may be used in the treatnment, or these conpounds zo may
be directfy2ednbabt-tetaaftdiansd ng- hoi§dlivenme thyeirhearanl bgrased any sol vent
sel ected froma _non-pol ar solvent such_as an_aliphatic hydrocarbon sol vent

and an ar%nﬁt?c6ﬁ§&F&&£4ﬂﬂ¥QKﬁv%%@?aﬁﬁﬂoﬁoﬁ&%ﬂykﬂﬂQ&ﬁ& ghenPas aa
(a) 35 e SRR R SeBupin bt P el lieeo penb e e e UD T
heptgne, QﬁaaHSStZF%E%E&%g¥§#B%L%ﬁg%ﬁ§§%0ﬁ§%k§?§§ﬁﬂﬁ”’Pe zene, toluene,

xyl ene, dichl oronet hane, fform™ 71, 2- di chl or oet hane,
1, 2- di br ozpet hadei £ lubrd-11ri1ahl FI@o dere 2hil bithyar idiane)a

tetrachl oroet hyl ene, so chl orobenzene, bronobbenzene, o-dichl orobenzene,
di nethyl 1,P3bis(trifluoromethyl})-2,2,2-trifluoroethyl group, a
3,5-difluorophenyl group, a 3,4,5-trifluorophenyl group, or
a pentafluorophenyl group.
25 When the compound (b) represented by the above formula
[2] is an amine, examples thereof are di(fluoromethyl)amine,
di(chloromethyl)amine, di(bromomethyl}amine,

di{iodomethyl)amine, bis(difluoromethyl)amine,

bis(dichloromethyl)amine, bis(dibromomethyl)amine,

30 bis(diiodomethyl)amine, bis{(trifluoromethyl)amine,




bis(2,2,3,3,3-pentafluoropropyl)amine,
ether, diethyl ether, diisopropyl ether, di-n-butyl ether, nethyl
t ert - but yPL&tRer? r 3arf shirentiagh§psranepyl )amdintet hoxyet hane,
bi s(2- met hox §tgygg et her, tetrahgdrofuran and tetrahydropyran. 5 The
conpound s 2used i REP LRREATOBF OBV @S from 0.1 to 8 nol, nore

preferabl y;trgm,1 . to 6, 1 further preferably from?2 to 4 nol, and
particulagﬁ%(%fgfgf§5&§qffgﬁ? 9é°§5°§¥§)ﬁgﬁ9e%er one nol of the conpound
(a) .10The geEROUR 2( G 1i5] HUSEH-1 D r sfrom 10 0.6 to 8
nol, nore p?gferablgk?f§h10.7 %otgﬂﬁgﬁgggﬁfgkgiiﬁfggggﬁ §éfron10.8 to 4
mol , and pas{2c¢al,a-tripeferabl yt#i6A18r3me@nl 12 43} 1 ) feinene Mol of the
conpound (a). As a result of the contact treatnent, at |east one of
conpoundsPy&) 2t @ . o)t rikriasip aF et riromoweitAlyd e gyl yawknea, as 1s an
unreacted matter in the nmetal conpound accordingﬁto t he present invention.

Wien the ROfPpSurd2 -t 1sqod - wF bl edemathylesinydu@aninent af | uor ophenol and
pentaflu nyl bori,c _aci.d, respectively n_ex | e of a ocess for
producin8£$ﬁ2§ﬁéfaﬁségﬁéﬁﬁﬂﬁﬁﬁpékQ%#XFhgztg"Fﬁéﬁﬂﬁﬂﬁﬁﬁt?$££ﬂW%Bﬁ'

CONpgi ses sye fe 4 | Wi, S _tal. ' ai ni ng
entar | oy Sphsasl s R P28 B e E TR EBb S i o
a tol uenebsol Ut Lobiefl tifiintabme BhSTYLD, 223 - €2} bYdnldd 18, f PAmikem 10

m nutes to 24 hours at roomtenperature, (3) stirring under a refluxing
condi ti onbisf1f it obis@ tmiidutdesnd thPY) hpues? - ¢£4) iodeeaiy R ambné he sol ution)

30 (5) filtering a precipitated solid conponent, 24 (6) drying the solid
conponent9§is(2-fluorophenyl)amine, bis(3-fluorophenyl)amine,

bis{4-fluorophenyl)amine, bis(2-chlorophenyl)amine,

20 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,
bis(2,6-difluorophenyl)amine, bis(3,5-difluorophenyl)amine,

25 bis(2,6-dichlorophenyl)amine, bis(3,5—dichlbrophenyl)amine,
bis(2,6-dibromophenyl)amine, bis(3,5-dibromophenyl)amine,
bis{2,6-diiodophenyl)amine, bis(3,5-diiodophenyl)amine,
bis(2,4,6-trifluorophenyl)amine,

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

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




bis(4-(trifluoromethyl)phenyl}amine,
(7)addi ngt ol uene and pent af | uor ophenyl boric acid acid to the obtained solid
conponent ®18h8 - fsfid trdfilvpnamathyl ) phepyldgrd@edi tion for from 10 s
m nutes to.24. hpurs. . .The . netal c n hereinafter, referred to as
"corrpoundbi'%?’)géé&éF&B‘%d“P&‘?%%ﬁi@ﬁ? Vﬁ\}é‘ﬂ‘g'i% can preferably be used
as a cataysf2Ccengo : Ity ol yneri zati on. Exanpl es
of the cata ssf?g? gggﬁf%gﬁ%é?%éﬁ%ﬁ%¥?gg??ggngﬁﬁﬁﬂ?aid cat al yst conponent
areiq 1 )bss cata&aﬁbpﬁ%?dm%ﬂve,a @i@?@séyﬁﬁﬁ?ﬂeﬂm dren St ep of
contacting the conmpound (A) with the conmpound (B) , and (2) a catal yst
obt ai ned Wi/s 64 pcpasspheayl)iakire | ei st 2pnat rophieastl egnide, conpound (A)
with the cpnPound (B) and the conmpound (C). In order to i5 obtain a
cat al yst h%{ hgnidteEpghepalystineatand bis( ¢Fnjtrophesythanineer catal yst
is preferable. Preferable exanples of the conpound (B) are_a netal conpound

represented by YA8"bPPRPRRCESANPA $9)2 PhrFRRIRE . S5 Ripe HRegpof

d . > .y i a nber safisiyipg 0.< a S
R R N R Y e & 3L
12 z$ or o haphd8pRBt185a Odm tilet RerA0eh-& -dahk S oRb at AR EL SunksZ 1S @

group having a cycl opentadi enyl type anion skeleton, or a group containing
a hetero-atom amEurtdld idonoddd WUPS Ay e dHel Syl éé ffiegeabreach
other, and a plurality of LZ groups nay be optionally linked in direct, or
t hrough a@xg otlbuguvomehhannilng ch leardietlzanol , absomooerthetrond , a nitrogen
atom 25 an oxygen_atom__a sul fur atom or ahEhosphorus atom Xl is a

hal ogen aAWRMALRIP beafbElugrens thanel usdhghipeogesianedvi ng a

cycl opentadienyl type anion.skel et or.a car bongx roup, and a
pIuraHt;ﬁ%%r °?ﬁ§@%§°ﬂayg&é°§ﬁ§%§ﬂﬁ?%&'dF¥£%$Bﬂf°@%§ﬁ§ﬁaﬁhey. Exanpl es
of M ar e 1313541 @f&ﬂé@ﬁ&ﬁbl@“éﬂtb&‘o‘ﬁ{ﬂn@%n%t ! E?EFB@O%Q{Har?DJ[Z,' reoni um
atom a hafniumatom a vanadiumatom a niobfumatom a tantalumatom a
chrom um2t0/) - @ £ 1 @6rak @Aknd 17, Utheni 2n o O o Roeehahbiat on) a rhodi um

atom 2,2,2-tribromoethanol, 2,2,2-triiodoethanol,
1 2.2,3,3,3-pentafluoropropanol,
2,2,3,3,3-pentachloropropanol,

25 2,2,3,3,3—pentabromopropanol, 2,2,3,3,3-pentaiodopropanol,
2,2,2-trifluoro-1l-trifluoromethylethanol,
2,2,2-trichloro-1l-trichloromethylethanol,
2,2,2-tribromo-1-tribromomethylethanol,

2,2,2-triiodo-1-triiodomethylethanol,

30 l,1-bis(trifluoromethyl)-2,2,2-trifluorocethanocl,




with a sulfur atom in the above-mentioned alcohol compounds .

o a nickel ato a pal l adi um atgﬁb)_ a saparium atom and an ytterbium
atom M is preﬁgﬂé’blt SaCRBPAPRG: bR oF S & BhsR o3 + §XETP LR themeafurge v

preferabl y_ ' i tom _ L L Lumatgmar a hafni um atom Exanpl es of
t he groupihg\]ilhh%%%hc%;nc o'pgltf;ll]d%ééﬁ§$ﬁ?9§g'ig é"ﬁ‘lué)r%-o ‘T%?jonh as L2 are an
775- ( subSIzLéhlaéb'ia_n‘l@rmentﬁdémi—o?ﬁeﬂei,aQ-Yzﬁ&f&B}%ﬂéﬂt ed) i ndenyl group,
and an 77 5-(substituted) fluorenyl group. Specific exanples thereof are an
775-10ycl opebrantbehyn cdr,ol@- bdsmophdRbhy| aydropeprticny| 2 H 6aphdfol,
~S-tert-butyl cycl opentadi enyl group, an n 20 S-1, 2-di nmet hyl cycl opent adi enyl
group, an35l¢dgpliemetlihyldcyictdymhemol enl 6gdddpucaoptienol ,
5-1-tert-putyl -2-methyl cycl opentadi enyl group, an ~ .

S 1-t ert - But RS LIRCEARDERY Topénbadilehitoariignokn 3y 5-dichlorophenol,
5-1-net hyl, - 2-1 ropylkcycl.opent adi enyl group, .an _~ 2s

5-1-nethy#1§-?§§% 0 h@%%?%mé%ti&éih%?mgpgﬁgPlanZFE%dii°d°phen°l'

5-1,2, 3-t4i ] tadj enyd _

_5-1,2,4-t?fﬁgéﬂikgégkgggﬁFag%Eﬂyé g%%ﬁ%?°gﬁpﬁe F?étranethylcyclopentadienyI
group, an3 /4, $-penramidagnasd vpent fds epyh cal ewRphahdl/5-i ndenyl group, an
30 775-4,5,6, 7-tetrahydroi ndenyl group) an 775-2-net hyl i ndenyl 26 group)
an 775- 3-2re4 hyt tndempmoghenm 1 arg .74 56 4t met bibphaemyl, group, an

t 75- 5- net hyl i ndenyl group) an 175-6-net hylindenyl group, an

>7' - 7- metB§R F afitHoFoghene 1 aperrt acplorephpnoyl. i peahabrprephennl .

275-3-tert-butylindenyl grqup, s an 775-4-tert-butylindenyl group, an
a75-5-tewﬁg?ih¥??ﬂagﬁéplgr36df %EQFQW?EPYJBBP?PPHdenyI group, an ~

5-7-tert-pu | : ?275-2, 37 di i ou an

75 a7 i et gt e S St SRR Bup, an n 10
5- 2z¢ret hyi ;gl-t $OPE PP¥h LRLRME t Hf 10 he AN -5- 4, 5- benzi ndenyl group, an
275-2-met hyl - 4, 5- benzi ndenyl group, an n 5-4-phenylindenyl group) an

~5- 2- met ¥yl 5 B phehy ki Fhderymedhaup, ptagn &I - 2- sghhApbhénpienyl i ndenyl group

an 775-2-nmet hyl - 4- napht hyl i ndenyl group, an 275-fluorenyl 15 group, an
775-2, 7- A TREFYOPRenPény K - givene pdveh cln, 77~ 154 Rrdplienpdr,t Somii fdploemay|
group; anqgqustitution groups thereof . Exanples of the hetero-atomin the
group corft’™t rt iyt B PRREPBLat om as LZ are an oxygen aton). a sul fur aton) a

it t hosph t, | f th t ai ni
et or 0 at om ar SR R SIREPOS Co LT RS LT oap COBP TR ol RALP H Bup, 2
thigaryl @%ﬁ&yparémtﬁi&é{ﬂaeﬁg%”BoﬂPBHBasa'lna%'ﬂH W H:8Hkn aaﬁ%rplajt_? .

al kyl phosphi no group; an ary osphfno group; an aromati ra

het er ocy dld gl (¥ Upw CORt a1 BuNGui altlctn 2% rtHE abol-8ambn@N@ AL Pt SLt ed
fromthe group consisting of an oxygen atom a sulfur atom a nitrogen atom

and a phospipmrwsisat omm and a chel ating |i gand.

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

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

30 4-fluorobenzoic acid, 2,3-difluorobenzoic acid,




acid, pentafluorobenzoic acid, fluoroacetic acid,

Exanpl es gt he roup_containing a_hetero-atomare a nmethoxy group, an
et hoxy gr8bprugrhacstiics @Gk dnokyiflugpoaggtichacidhe.  iso- or tert-butoxy

group, a a__z~ 2-nethyl phenox e} a. 2, 6-di net hyl phenoxy
oroup, o BUERHLuBEaRasdne £g AGTB e SR T kiRt 6 B2 and
4'n'prQDYiPDEBQ§¥t9&QW%of%ﬁ%ﬁﬁ§TfQQprEeegiEﬁaaygkhfhnoic acid.

2, 6-di i sopropyl phenoxy group, & 4-sec-butyl phenoxy group, a s

4-teot-butyl phewhey @helpordpcu®dsli ¢ 6ECibubylsPNFIRYe HOLR, @xamples
4-tert-butyl-4-net hyl phenoxy group, a 2,6-di-tert-butyl phenoxy group, a

4- met hoxypheneg§ greuflunrdnt thame sokfphioorgidr,oup) a

3, 5-di net hoxyphenoxy group, a 2-chl orophenoxy group, a 4-nitrosophenoxy
group, a 4BEhUAFPREERERESIIFVIAS agidn tickhiexgmgtbapesylfenispachdxy
group, a 4-apipothi ophenox rou a 2,3,6-trichl orophenox roup, a

54, 6.t 11 FTEDFOHERERY PGPSR L PHE et o) BT B CoF RARRANA ST HOP LFoup, a
di et hyl ard agq o 848 1 210k« 4505 PLARVRDTY N9 9T OUR-. 3 (i aheayL gL no

group, an 1s I|sopropylam no group, atert-butyl amrio group, apyrrolyl group, a
di mes hyl pheospbhiDe ge@up, a2- ( 2- oxy- 1- propyl ) phenoxy group, a catechol ato
group, a 2-hydoroxyphenoxy group, a resorcinolate group) a

3- hydor oxyphenoky g?lfﬁi%?rﬁbgei SOPRbRG | - caft ecdleat ocgrpgyndy zéb) is

2- hydor oxy- 4i sopr opyl - phenoxy group, a 3-nethoxycatechol ato group, a

2- hydor 0X8A 8 et fERYBABAGKY Igamig e a Bis( i hyadr sxpfdwedeypte grpupymane,

1, 2-di hydr oxynahpt hyl group, a 2,2'-biphenyldiol group, a

1, 1' - bi - R t%o?rér6uB?néqﬂkyﬂﬁﬂnﬁﬂﬂtkyaﬁiee~dinethylbiphenyl group, a
zs 4,4',6,6' -tetra-tert-butyl-2,2' -net hyl enedi phenoxy group, and a

4,4' 6, 6'R %43 atret h*yr-li}Eorpsdmnﬁﬂﬁww%aﬁgﬁyhgﬁd@mlw-f urther exanple
of the hetero atomcontaining group is a group represented by the follow ng
forfil a [&4S (8ol -big( Ry3plNorosie ik ki 4. g(ez'rgraf POreFEH Yk AL e haF ogen
atomor a h Procarbon group, three R3 groups may be the sane or different,
and two PGHRRR AT hRPESPLRRY IR BEREEFANLL adcohgyl s BhaTgofi a5
Exanples of R3 in the fornula [5] are a hydrogen atom a fluorine atom a
chl ori ne Hid e yrerRaBO4tom an i odi ne at on? - &- RetByElgosasthanet hy
group) azn-20r3opgll grougéfan

3-pen luoropropanol,
2,2,2-trifluoroc-1l-trifluoromethylethanol or
25 1,1-bis(trifluoromethyl)-2,2,2-trifluorocethanol; a

preferable phenol thereof is 2-fluorophenol, 3-fluorophenol,
4-fluorophenol, 2,6~-difluorophenol, 3,5-difluorophenol,

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

pentafluorophenol, 2-(trifluoromethyl )phenol,




acld; and a preferable sulfonic acid thereof is
i sopropyl group, a n-butyl group, a tert-butyl group, a 1o cycl ohexyl
group, a pRéf}hogeaeFhanesukEenigl agidup and a benzyl group. A still
further exanpl e of the heyé%o at omcontaining group is a group represented

by the fol | owi n§ fORFUIBF§EITaRbe RREPRIQA (&) Wiferein respective R4l to
R46 groups; ' hydr ogen_at o hal ogen at a_.hydrocar bon
group, a ﬁ?gggg%?%%%?%ﬁ?%#ﬁ%é%m%g%rI§ SgP&Eg%%l%ﬂF %%YSFLGB}H hey may
be the sapBi2RuBrotlefth@ifyit, and two or nore thereof may be bonded

mutual ly, or may forma ring. Exanples of R41 to R46 in the above formula |
6 ] are azhgdeegenfaum@mne -a fitif i ersmethyaethla®idine atom a brom ne atom
an 29 iodine atom a phenyl group, a 1l-naphtyl group, a 2-naphtyl group)
a tert-bultyl-pisdpriflnogcakatiny) phedyR -grofpuorodfiamoknyl group, a
2-nethy|phenxl group, a 4-trif|yoronethzlphenyl group, a 4-nmet hoxyphenyl
group, a % HIPQFPRYPPIGlouF, - AT BReROPRERSLp, 2a 42.5-d6pbhyPBEARRSNCEr oUp, a

b | , | trieth iyl , di ph | met hyl si |
oroun o 3 Bes el o ddla Y L atRtat Gorburdeddll 0 oohl otoup, a o
2-Chéor0pb?ﬂyfi9&9890%%@h§19§g§§%%99r995¢B¥Eﬁ%&%§8nd¥%@$¥h l&%%?&?%ating

above-nenti onedchel at1 ngl i"ga neansal | ga aving plura

posi ti onsor Expupkegrikereals 1aicraretiyy 8§6h8NBLE, a@id M N@ir€px@20l i ne,

bi soxazol i ne, terpyridine, acyl hydrazone, diethylenetriam ne,

triethyl emeeterabilaccoppopmd i (D) ciowh, ¢t hetrafiduorypitedreol 15 Exanpl es of
the heterocyclic group as LZ are a pyridyl group) an N-substituted

i mi dazol WeRtafbuarePRARIs @35t it ut ed i ndazol yl group, and preferred is a

pyri dyl oup. . lLes of t bove- menti oned group, through which plural
LZ groupgfa#gb}gﬁﬁggfiHPEQ%égiﬁgAiﬁm?g?bﬁﬁlgﬁe F&?ﬁ?%&?%ethylene gr oup
an g4 hyl ene grompampled &t QPYNCRBLUA08Pe FoihlBhi (3] etalakybeBa SEoHp such

as a di methyl methyl ene group (an isopropylidene group) and a

di phenyl &t Byenes Q4pm,8a Yd vl AR adicdtPandi sePshidtdRGrd hYERAL1 ShAUP

such as a dinethylsilylene group, a diethylsilylene group, a 25

di phenyl sidom ene ¢ Qipe f@raBl yagEbBY LA Sitoy 7€ a8 QURILR atom, and
particularly preferably a boron atom.

In the above formula [3], n is 2 or 3, and preferably

25 2.

Examples of the hydrocarbon group as R? in the above
formula [3] are the hydrocarbon groups mentioned above as L'
in the above formula [1], and the halogenated hydrocarbon groups

mentioned above as R!' in the above formula [2]. Preferred is

30 an alkyl group or an aryl group; and more preferred is a methyl




group, a 2,3-xylyl group, a 2,4-xylyl group, a 2,5-xylyl group,
di met hoxysi | yl ene group; and a hetero-atom such as a nitrogen atom an
oxygen at8ng-& ¥ fdr SRVB artl A HhBEPHEr gFoaPoma Ahongcy heh) gpappi.ca@ arly

e 01,8 TSI AR L SL 415 9 LB 2 BT BT
di met hyl st 5yl ‘ [ iyl LRh | sil.yl
e G W e S YL SR 7

a fhyoring gt ans-2rQMeAHNGHIEAM 868N Ae ALY RNG LY PALRELAL 0T,
Exanpl es 5 of the hydrocarbon group as X1 are "an al Kyl dgroup, an aral kyl

group) anisoprogyipheayd ajraikeny|ngoatglphearil es-aip f he al kyl group as
XB are a nethyl group) an ethyl group, a n-propyl group, an isopropyl
group, a $eeubytydpbepydsardin y-grbeptabutylpbeypylgrongimn asobutyl group)
0 a n-pen a neogentyl group, .an amyl group, a n-hex group, a

tyl , |
n-octyl g?‘%%lb)‘grggﬁgﬁé‘é’}l 9EPBAp,2 & " REFIIIRNCF b G oA - ﬁé'_h‘tl’b@éiﬂplgﬁﬁﬁé and a
et ogen (50080 A BeOs R e R o ARG LR O neni o at om

hal ogen a Gch as a fl a €h

and1an i ogli §6a8E9TpnEXFIPLESuB! éﬂ@%le%&a%ét%lr%%% Yroudb | gﬁg%glgﬁg%'yl

group, a trifluoronethyl group) a chlorone atric

group, a gtowp QGEHYEthMe@JDQjE@«Hf Uoaogt BY hogtoienyAl REFdhOr @pr opyl
group, a perfluorobutyl group,a perfluorohexyl group,a perfluorooctyl 20
group, a peftwdvepbeoyt! gyomm, @ pef thdboophehyll greowp .arel a per br onopr opyl
group. Further, these al kyl groups may be substituted with an al koxy group

such as & nktdbkiugrenpeasd AFraihoxd JrbupifanozephenylgrangBuch as a
phenoxy of 0Py £1u8R0Bh2n'H Yol OUP %55 5451133, 3 RN Yol O1p:

20 2,4,6~-trifluorophenyl group, a 2,3,5,6-tetrafluorophenyl
group, or a pentafluorophenyl group. Further preferred is 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, an-hexyl group, an-octyl group, a n-dodecyl

25 group, a phenyl group, a 2-telyl group, a2,4,6-trimethylphenyl
group, a n-propylphenyl group, a n-butylphenyl group, a
tert-butylphenyl group, a n-pentylphenyl group, a
n-hexylphenyl group, a n-octylphenyl group, a n-decylpheny;

group, a n-dodecylphenyl group, a naphthyl group., an

30 anthracenyl group, a 2-fluorophenyl group, a 3-fluorophenyl




Examples of the compound (c) represented by the formula
The al kyl %roup as X1 is preferably an alkyl group having 1 to 20 carbon
atons, and Aot Pedhyidanimanidnyg tiy bhprigmetdy n -preny 1 Rer i asichy |

group, a tert-butyl group, .an ispobutyl group or. an anyl group.. so Exanpl es
of the ar Fﬁ?FOS iflgrenégﬁéﬁiypgafbgﬁ}d. gﬁcg%ut%lboric acid,

(2- et hyl y ] . (3 ] . hyl __qr. .

(4ot hyl homy P =i 8B 2 qab By ML RRENCadCh Mhertttiunf acsa,

(2, 4odi mehhybpReBplritetdvda 9roLRep By Sbb2ie GdMRE hw 1B8RERY hcgigoup. a
(2, 6-di net hyl phenyl ) met hyl group, a (3, 4-di net hyl phenyl’) met hyl group, a

(3, 5- di rethikpabypirinetdyidd groupodacy2bdrdct asidy | ghemyiporiby beglaQup, a
10 (2, 3,5-ti net hyl phenyl ) nmet hyl group, a (2,3, 6-tinethyl phenyl) nethyl
group, a €stalylpemdchAditenyd)reinibogioupciad. (A4 @lylbetrhygl phédyl ) net hyl
group) a %2 3,4, 5-tetranet hyl phenyl )nethyl group, a i5 : ]

(2,3, 4,6 JR-F2 abint pﬁ}%@p}ﬁetw-:@f%t?oﬁlc acid, 2,5-xylylboric acid,

i’ (ot hyl Brerg Ty RaPROL eV SHE) o A ARG BHE AT e hy < Gr gamo i acial O

| sqpr opyhphe R eTTiE enyls) et .
(509,008 DOTOS LIl I dofSEMEL IO B A pln ogec

(n-pentyl pbeayl 2oet, byt rgmeithy BpHeeppest Y Lpaeaw,) met hyl group) a
(n- hexyl phenyl ) met hyl group, a(n-octyl phenyl) et hyl

group, a( n2 déc§ phémeithydipingrgricen; 1 @ actiel.r addc Bl-frramd thyel plyéngl bupica
napht hyl net hyl group and 2s an anthracenyl met hyl group. Each of these
aral kyl ?otps hapreeyipbennlihemi i a¢id. hhFegerralehenuckpasia aF&dri ne

atom a chlorjin to a _hrom ne. atom and. an j odi atom an_al koxy group
such as a‘bh%‘t‘ﬁ%%ﬁﬁPgﬁB%&& zi’r?’éjt'ho%?/cgl?‘éﬁﬁgp Y PSEF ot such as 30 a
he N ly kvl 0 | Qx. roup. The
T L e T e

atonms ) andpetPLPREhoN BB A RENEY | n HORP1 pEXaReS1f ddegaryl group as

X1 are a phenyl group, a s 2-tolyl group, a 3-tolyl group, a 4-tolyl group,

a 2, 3-xyliytoctylphenylboric acid, n-decylphenylboric acid,
n-dodecylphenylboric acid, n-tetradecylphenylboric acid,
naphthylboric acid, anthracenylboric acid,

25 2-fluorophenylboric acid, 3-fluorophenylboric acid,
4-fluorophenylboric acid, 2,4-difluorophenylboric acid,
2,6-difluorophenylboric acid, 3,4-difluorophenylboric acid,
3,5~-difluorophenylboric acid, 2,4,6-trifluorophenylboric

acid, 2,3,5,6-tetrafluorophenylboric acid, and

30 pentafluorophenylboric acid.




2,4,6-trimethylphenylboric acid, n-propylphenylboric acid,
group) a 2, 4-x¥l§l group, a 2, 5-xylyl group, a 2) 6-xylyl group, a
3, 4- xyl yl DgPBGFlrRenylbonig aebdp, tar:-burydphestihh yacgdoup,
az, 3,5-trinethyl phenyl group, a2, 3,6-trinethyl phenyl group,
22,2, 8-t rPIBERVYARBAAY TRARAS 2614 sor PPILRDRBNGTATTO Srblp, a
2,3,4,5-tgt I Kol go] a - ranet hyl phen
group,a2,3,é?g§?g¥P§%§?%%P%%é%§+dgr%Gg?égﬁséﬁ%aﬁéFﬁ?%bH%%§%'group, an
et hybphenyl 498861 pherylifIBH PNEAYVE , IhPRthPT bbTAR QYi Phenyl group, a
n- but yl phenyl group, a sec-butyl phenyl group, a is tert-butyl phenyl group,
an i sobutghpheaykengilbwrica acipEnt ¥t pheoybpieaypbamiroperdd) phenyl group, a
n-hexylphenél group, a n-octyl phenyl group, a n-decyl phenyl group) a
n- dodecy| phEhyPrgpbepy dorietacidcyt phtngrogheny ltewmiapradid, gr oup and an
ant hr acenyl 20 Each of these aryg %roups maybe substituted with a

(¢}

oup. . A - y
hal ogen & oﬁgéﬁgﬁu8§°§hﬂQ¥%QQE?%fﬁﬁ$ia ISHifda o oppenyY hPeFilfeagi8m and
I odi | . h {, th
aroup: ar® o yibgs UgRob ekl § S of ST Rk o b En T I e BN s o T o
suchsas & bpngytex¥1ab2pneasy 18¥r £ Yhc 260UB peaft%ffq_r dpﬁhﬁiﬂg%oup

having 6 to 20 carbon atons, "and nore preferably a phenyl gro anpl es
of the al&engl i @baXly PrefdrSdd ¥ sOh@tRy1BoRRChaL LY , Py 1808t VI
group and a 1, 3-diphenyl-2-propenyl group. The al kenyl group Is preferably
an al kenycid oupr hpentigfdmodaphedly tavbdo acbds, and nore preferably an
ally group or 33 a nethally group. Exanples of the hydrocarbonoxy group
as X1 are an al RAMGLRPBUTPT HPTEFEL BiYT drlrisompPuidar @@ kyioXy Jgisupo t
Preferred is an_ al koxy.grqoup having 1 to 20 carhon atons, aryl oxy s

or oup, e BopBasgiY alpd R A1 68 B F RO R PR A 7 Lo 20
carhon atons . a 0 rocarb

Sboro- exenpl i F1'cd arErrod P kel rsAR B FRERY SbBLRE R (a) ana

(3- et hylghenyl ) met hoxy group, a (4-nethyl phenyl)nethoxy group, a

(2, 3-di net hyl phenyl ) net hoxy group, a 10 (2, 4-di net hyl phenyl ) net hoxy group,
a (2, 5-di net hyl@heayhytrabloas gontpactang?(b)difeehyépheaykimet haxyagaoup, a
(3, 4-di net hyl phenyl ) met hoxy group, a (3,5-dinethyl phenyl) nmethoxy group, a
is (2,3, 4%k4inethyl phenyl ) net hoxy group, a (2,3,5-trinmethyl phenyl ) et hoxy
group and a be | ox royp. More preferred is_a nethoxy group, an ethoxy
group, an isopr po§¢¥38886,05 tentagtipe frOBELRR qg%BangyggGB&pen%
phggﬁxy graup, a 2,6-di (tert-butyl)phenoxy group or a 20 benzyl oxy group;
further préefeerred is a methoxy group, a phenoxy group, a

2.6 di (tert- butyldpbenony s & WRo2ICR RERRILA Yok a2NEoRBebinctt a7y

preferred is a nethoxy group or a phenoxy gro nore preferably a

chl ori ne aaicwhd in geidthed heéiterdS iV tidn ArOpie PP t £ L@, b@N

i sopropyl group, a n-butyl group, a benzyl group, an allyl group) a

met hal | ylcogrtaags, ireg nfet hexijtlgmoopntaart @tredac tgodta ioted phemmbagiiup , and

further preferably a chlorine atom a nmethyl group, a nethoxy group or a

phenoxy dRO@RA3Id).noF by ¢orbatcsipgAl}) vitbspeentae trpmnddust ob taiaed b

depend
30

by contacting (a) and (¢). Further, there may be carried out




or a method comprising the steps of:

34 upon the valency of M npl es of the netal conpound re%r esent ed by t he
fornula [4]) V\héllélﬁOWFP§ténlg {ani 8RfatBhy &Rk and (c}, or (b) and

di met hyIS| Ier ebi s pe tadi e titaniumdichloride, s

di et hy|s|?y‘i’ %%.s% %@B%% adi enyl ) titanium dichloride,

di met hyl silyl e”??!)ségrﬁ?g% C¥ﬁE°BSHE9@§eg ?iuUtt g HH‘:Q h%"%ﬁ?gfied

di nmet hyl si | yl enebi' s | cycl opent a titani um

di meg hyl sé byt @8€bpebduthutaricycl opent adi enyI ) lo titaniumdichloride,
di met hyl si |l yl enebi s(2, 3-di net hyl cycl opent adi enyl ) titaniumdichloride,
di met hyl si | yl enédi s¢2ntaditieich oy pupehtadi eoplthctti paridue tdiehtbr the, 1s
di met hyl si | yl enebi s(2, 5-di net hyl cycl opent adi enyl ) titaniumdichloride,
di et hyl s‘i?%’e‘hb’bgs(:gmn%mﬁet hyl cycl opent adi enyl ) titanium dichloride,

di met hyl silyl en 2,3-eth rret hyl cycl entadi enyl) zo titani um
di chl ori de, nig REIFEN %Y'?Zﬂte‘?‘fw V@yd’i‘%‘b R REH STRMFOPRESN; um

o) AT A e LS OB AL LA A g 187 o
titani umEheht Pgh tigendi E%h?\é'x%t'&ﬁ&@'éééaﬁg Erbreti e wd opesiadi enyl )

titani umdichloride, dinethylsilylenebis(2,3,5-trinethylcyclopentadienyl)
30 titanipmefirdibDyi HLom -35 to 200, and further preferably from 0
di met hyl si | yl enebi s(tetranet hyl cycl opentadi enyl) titaniumdichloride,
di net hyl g wféﬁ@bi @@en(t@@plt)ﬂtdrﬂarﬁm dishispradey from 1 minute to 200
di met hyl 5| | yl enebi s(4 7-tetrahydroi ndenyl) titaniumdichloride, 5

di met hyl qLSFI‘%ﬂé( @’%ﬁﬁ#ﬁ%%rﬁﬁ?’(‘ﬂrﬂjéffﬁﬂ‘i €5 a0 JrR Uik BT | durther,

di net hyl | | t.adi de tit di chl

i ot hyl & 19T SAEHNThAY, By BB AR 1544 FERE: ) oF: BB P Re, i o
di ngf hyl %dﬁ'@%ﬂéﬂ?twﬂfﬁsk09??%\%@'@'{}%':)}19% n%d%'&in)é Ea“i'llr@i‘-g' & oride,

di met hyl si I'yl ene(cycl opent adi enyl ) uor enyl I tani um chl orid

di et hyl $id ydsane (dfey hybtyehepestaditaity | oidm U@rﬁaﬁLFolﬁ_rt |sT053]RﬁéH1&_ c&@&&h oride)
di met hyl si |l yl ene(n-butyl cycl opent adi enyl ) (fl uorenyl) titaniumdichloride,

di met hyl sid 3 edd(ptettriambydybopsibopent adeatydnd ahl amoreayi ¢ hyidmontarion

dIChlorI%%légE%, and a polar soivent such as a halogenated solvent

and an etheral solvent, which is inert to the compounds (a)

25 to (c). Examples of the solvent are butane, pentane, hexane,
heptane, octane, 2,2,4-trimethylpentane, cyclohexane,

benzene, toluene, xylene, dichloromethane, difluoromethane,

chloroform, 1,2-dichloroethane, l,z-dibromoethane,

1l,1,2-trichloro-1,2,2-trifluoroethane, tetrachloroethylene,

30 - chlorobenzene, bromobenzene, o-dichlorobenzene, dimethyl




0.1 to 8mol, more preferably from1l to 6 mol, further preferably

20 di met hyl si | §I eneéi ndenyl )éfl uorenyl ) titani umdichl oride; and conpounds
obt ai ned BF®hzn§Pnd mailepefh{ BREFLERAELLY Prefplel € FiRRuisS te 3.5

"diethylsilylene", "diphenylsilylene" or "di hoxysi | yl ene". Further
exanpl es Of th&Fetdfe B oﬁﬁdw‘gpl‘:@@@ “erﬂijb{/raEES the formula [4]) wherein M
is a titani um at@m | I I3 )Ll ' i '

bi s( et hyl cycl opent gg’l : r??’iﬁ ?%é nfqgﬁgﬁtgrﬁ%;%kdéeﬂnsaﬂku& %I%Heofégfy trom

bi s (- but yl. gy dloopeiic] efvtet prarbkBbdhCHIUYM d8)7 to 6 mol, further

bi s(di met hyl cycl opent adi enyl )titani umdichloride, 30

bi s( et hyl prelfierabd v fieoimadl 8rnyd Rtmd aniamd diaciticyulderly pieferably from

bi s(trinmethyl cycl opentadi enyl )titani umdichloride, :

bi s(t et r afehyiocyclofent adpernyPiei madi of ditshleempieund (a) .

bi s( pent anet hyl ¢cycl opent ahgi eog%iﬁé_}i tani um di chl ori de, bis(indenyl)titanium
di chl ori de, bi s?"zﬁ £ Fepydy ¢ DiHRIEFY t FFaAE BRI cRitorte@s t one of

bi s(fluor ' i I.chl.qri . bi - nyLindenyl)titani um. dichl oride,
bi s[ 2- (bi geg‘k’ébﬁdﬁqﬁ% rgrcr’ef? ﬁf’/rpﬂ’g‘%ﬁﬁ) ?%%e%;g?’] %Fﬁ@%rh%ir% di"éH & ge @S

bi s[13- (4- har inkéadudienddtddepy! Lhkt ARcED i slPrad€draing to the

bi s[ 2-(4-trifluoronethyl phenyl)indenyl]titaniumdichloride,

bi s(2- (4- petbghphdmypigntidany!| ] titani um di chl ori de,

bi s[ 2- (3, 5-di met hyl phenyl )i ndenyl ] titani um di chl ori de,

bi s[ 2- (pent af | uoWdphehk) codgoprds t(@ um dichlare deyipBenyl bismuth,

cycl opent adi enyl ( pent anmet hyl cycl opent adi enyl ) titanium dichl oride,

;:y;:l opent BAPERY LTRSS ’sﬂdr)o :Qﬁiaﬁvaﬁfﬁrefq%ewad_ %b%hl eht adtenyl (f1uorenyl)
i tani um i;de), .i nden Qrepy itaniu i c ride

pent are ﬁ%@%ﬁ%ﬁé@%i 8&%@93&9@3 RS ?L:&EEP%@? fig the metal
penkgret N¥ofm q ¢l

cyclzopent adi ]\gﬁyl (az- p%@?%%&en%%?i&t arﬁduémgg#’%%}loroﬁde?ﬁ# Eses.the steps
pent amet hykeycl opent adi enyl (2- phenyl i ndenyl ) titani um di chl ori de,

et hyl enebi s(cycl opent adi_enyl )ti _tapi um di chl oride, _

et hyl enebi s( 2- met hy| sgdliogerdiragiverag )d i tahuenmezsodiutHloor idtaining

et hyl enebi s( 3- rTJe-t hyl cycl opent adi enyl ) titani um di chl ori de, ]

et hyl enebPF LRRLBAEPPEPAICpERIARAWHY PFt FhERAE Rk T RYORe be to triphenyl
et hyl enehj 3%3- - bgtyl cycl.opent adi en‘\{\l.é%t i tani um di chl or.i de,

et hyl eneb? 5¢BU SR gt e fhiodFEap et Bat £0G1 PEi tXHPRYS B ifiethde, 37
et hyl enebi s(2, 4- di |.o tadienyl)ti.tani umdic ride
et hyllienebi s(2, S-gél gg%ﬁ%#%%%ﬁo’gg%tg Prennilil R cﬂ 8?? ]é,; at room
temperature,
(3) stirring under a refluxing condition for from 10

minutes to 24 hours,

(4) concentrating the solution,

30 (5) filtering a precipitated solid component,




The metal compound (hereinafter, referred to as
et hyl enebi s( 3, 4-di met hyl cycl opent adi enyl ) titani um dichlori de,
et hyl enebi §eFPRuURGy ((At"Hy| agepPsFdmSadtenythei tRrgspR i dnventdeon can
ethylenebis%%,4}§{h | met h hiyclopent%gien |Ytitaniumio dichlaride,
ot hyl onebPEET STy MRt S GpERtadTay FPRRINImaE ehFgkAdy st For
et hyl enebi - I | qpe ' | )Eitan] | chl.orj N
et hyl enebia?%i%:t%,cﬁlE ?ér":l'g@%%élzcy%ogg'eﬁ%ggk)g%él %% itt %n#%%gygﬁltggr% gg,hltion
et hyloenebips( Fma G-t 184 Lk eycs 20€ Bhadigut LbhbaRew® &£ h19rd datalyst
et hyl enebi s(tetranet hyl cycl opent adi enyl ) titanium
di chl ori depethiylesndly s prderedg tddmpn Lging chhersdep 36 contacting the
et hyl enebi s(4, 5, 6, 7-tetrahydr oi ndenyl )titani um di chl ori de)
et hyl enebFsmpopmen{h) ey ithie campanndi OB odnde (2) a catalyst obtained
et hyl enebj s(fluorenyl)titani umdichloride, ethylene(cxggogentadienyl)

Y .
(pent anet RYI ByRFBFERSaFPBRMAD I A M ten T €| OF i Rt st he compound
et hyl ene( I tadienyl ) (i nylytitani.umdichlori.d
et hyl ene( %§h§?29c?gﬁe%§#%£nﬁ)(%? e e‘%yﬁl}? i?%rpl?ﬂtrlnngi gkl)()r !IBe,"rder to
et hylkene( gplubyl SY&JzQB?_?E%thOXh);( anﬁfgﬂl 241 4ABLYILLER QEkESity, the
et hyl ene(tetranet hyl cycl opentadi ényl) 30 (i ndenyl)titani um di chloride, 38
et hyl ene( apokepaaitadireryd )4 I¥40r e8ypreirkaaibum.di chl ori de)
et hyl ene( et hyl cycl opent adi enyl ) (fluorenyl)titaniumdichloride, ethylene
( pent anet hyl cycPogdeired lonye3dmplesenyl thet axtimpouindi ¢B) oardea metal
et hyl ene(n-butyl cycl opent adi enyl) (fluorenyl)titaniumdichloride, ethylene

(t et r amet RYNBRHRIdFERWISSEM tRA &Y | Yhe t B Lavdnehfermyda (41, and a u«

et hyl ene(i ndenyl ) (fluqrenyl)titanium dichl ori de)

i sopropyl Ta}éﬂe%?@ c c?l%(?glle-rﬁ %‘ﬁ?‘?)%?f"ﬁﬁfdm di chl oride, 1o

soppopyl i denebi s(2- net hyl cycl opent adi enyl ) titani um di chl ori de,

sopropyl i denebi s( 3- net hyl cycl opent adi enyl )titani um di chl ori de)

sopropyl i denebi s@{2,mxbut yl cycl opent adi enyl ) t.i trgni um 15 di chl ori de,
sopropyl i denebi s(3-n-butyl cycl opent adi enyl )titani um di chl ori de)
sopropyl i denebi s( 2, 3-di net hyl cycl opentadi enyl) titaniumdichloride, zo
sopropyl i denebi s( 2, 4-di net hyl cycl opent adi enyl ) titaniumdichloride)
sopr opy| YieFRebrsf215- @ marmsryeabbefivannefyk) a i ahi un discl oumher

satisfying 0 <b = 8; M is a metal atom of the Groups 3 to 12

25 or Lanthanide Series of the Periodic Table of the Elements;
L. 2 is a group having a cyclopentadienyl 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

L? groups may be optionally linked in direct, or through a group

30 containing a carbon atom, a silicon atom, a nitrogen atom,




Examples of M are a scandium atom, an yttrium atom, a
isopropylidenebjs(3,4-dinet%iécyc[opentadienyl) titanium z5 dichloride)
i sopropy! i dehfbl &R 22808y hg| FRFRYORAVEY 85ER:adi BAFIL UM Bdifmm alivah atiwe
i sopropyl i denebi s(2. 4: et hyl et hyl_cycl gpent adi enyl ) titaniymdichl oride, 30
i sopr opyl iagzeorll%'bi%(%%?%Pﬂyﬁﬁgf“hylacf&’b%g]rﬂ%a?’éﬁ%r)a CRE oM dfAm. an
di chl ori de,d;$s | 4 | 5; yl c t adi i [ um
di chl ori de. | s%ﬁ%ﬁ%%‘ ene %’Z‘(%‘f‘s‘f‘ﬁ%r’i gng?ﬁ‘y‘%cr"%%ﬁﬂt %‘di@%%‘“&s %ﬁ“éhi um

di chleor i des nisRreLMYM darhiie @i dn B tbi, B RN UORESh AH €8 Wt tid Aeihim
di chl oride, isopropylidenebis(tetranethylcyclopentadienyl) titanium

di chl ori d@tdmsopfopyd iperdr s lndenpkbtali anrurafliGhdwpsda, tdo11l, and

i sopropyl i denebi s(4, 5,6, 7-tetrahydroi ndenyl)titaniumdichloride,

i sopr opy| PRSI bharsa f ooy ) 2 i tlkandun| atenr ialgirconium atom or
| uor enyl ) titani umdichl oride,

i sopropyl i_denebi s(f

isopropylngﬁQ%EV%?d$ﬁﬂTadienyl) (tetramet hyl cycl opent adi enyl )titani um
dichloride, is i | depe, C t.adi enyl ) (Lndenyl ) ti tani u

di chl ori de, isopropfﬁ?%%%e ﬁe %%I%ﬁ%ﬁ%p%% 3 %eéy?¥°§?§8§%ﬁ ﬁﬁﬁégﬂﬁﬁﬁe

di chisor i deun1ictoRKDMHAFAS(N? Rtey haY 6l QReRfrad m&éése?emxb)ank'a@@m

di chl oride) isopropylidene(tetranethylcyclopentadi enyl) zo

(i ndenyl ) girtoanp urardi ©A ¢suBet itseRidmMHd&lefe group, and an 7

(cycl opentadi enyl ) (fl uorenyl)titani umdichloride,

i sopropyl i déABPABLkYtedd Dhearadvdrgd s | Speaiiic ekbapiles thehbofiaxss
isopropylidene;n-butylcyclopentadienyl)(fluor§nyl zs titaniumdichloride,
i sopr opyl Plerfe (1 HTHRERYRESENT I AT RPN T HBRFRALEY ELoRAPGRAdied M dor i de)

[ [ i_nd 1) (f [ )titani | chlorid
cyel opent J08Ry1 A bt hF BT BUFPLERAARRA A bREL, o8gup. an 7
Cbe@pentadigﬂyhgﬂQ@B [ f55%$§%§%§$¥£ﬁ?8§1Erc%%bﬁfde)

cycl opent adi enyl (2, 6-di met hylp

cycl opent a4di eByl{Re@ngiicyeuroymd td@iehyli fasupm dincht ori de)

cycl opent adi enyl (2, 6-di -tert-butyl phenyl)titaniumdichloride, s

pent amet hit tytévpehtsgileRymeX 61t yeet diyé phady ehilt ariaup di ahl or i de)
pent anmet hyl cycl opent adi enyl (2, 6-di i sopropyl phenyl) titaniumdichloride,
pent aret hyt EyEeBpeRubdiledymet i ive kepehbadighady I9romp & i amnilum

00 1900 LS 8 oo o MRS LLLL A Bt Lo 11 voren
25 5—l—methyl-3-isopropylcyclopentadienyl group., an 7
5-1,2,3--trimethylcyclopentadienyl group, an 7
5-1,2,4-trimethylcyclopentadienyl group, an 7
5—tetramethylcyclopentadienyl group, an 7

5--pentamethylcyclopentadienylgroup, an ns—indenyl.group, an

30 n5-4,5,6,7—tetrahydroindenyl group, an 7 °-2-methylindenyl




group, an n5-6-tert-butylindenyl group, an 7

di chl ori de, X . .
(tert-but yT ARt 8B} BULFIEORANS L DEPER 28N Shy 2 13 28 Aahbdlindemnt gwoup .,

et i Pt ATLAPA R s e
(ethylanidoﬂgg;ﬁagggmgkg¥ﬁ§$§§%h§ggﬁgég?éhéﬁtppnediyItitaniun1dich|oride,

(tert-butylam do)tetrane zo di net hyl sil anetitani um

di chloor | dévibﬁ@ﬁuﬁr&ﬂhd@.hb@ﬂc@ﬁiw&éﬂﬁi ogeshiadi anyly tioes hybakk aRGKHani um
di chl ori de, (phenyl phosphi do)tetranet yIcycIopentadlenyT
dinethylsgranptiE@nﬁbﬁ%ﬁ+mhthylde”525enzindenyl group, an 7
(tert-butylanido)in@enyl-1,2-ethanediy|gitaniun1dich|oride,

(tert-but yt arRS}Y L pdBpddoigitatyd -an 208t Bamedihy 1 5 tpheniyd dhdahwii de)
(tert-butylam do)fluotrenyl-1 2-ethaned;thitaniun1dich|oride, '
(tert-but §F8Wdoananﬁ IHEERY T & PRRIM G IR R or i de, 41

(tert-butyl amisdo) dy o] I, et silane titaniwmdichloride,
(tert- but§ a% d(?) Ttnfet}{)r ny+ d‘%‘%ﬁﬁﬂ%g% ar?gggijt {ﬂﬁouurﬁ Hi%’ﬁl ori e,uc’srerfij _

(di get hyl gpbageLhyln) 164 I Argl Ayt Ay e FaReRiead 16@4.10&%%’19&“%' ) dichloride,
(di met hyl am noet hyl )t et ranet hyl cyCl opent adi"enyl titaniun(l11) dichloride,
(di net hyl & fiopd bpyé )t ebuagaEiyornl ppantasd eydd tduset ubutoh! §Edbups

di chloride, (N-pyrrolidinylethyl)tetranethylcyclopentadienyl-titanium

di chl ori delyerecdi-nmet hyl am nobor abenzene) cycl opent adi enyl zi r coni um

di chl oride, 15 CECIopentadiengl(9-nesity|boraanthracenyl)zirconiqm
di chloride, 2,2 E¥aPgses 2fnthayretereratom ¢rpEBRoIFPEPt GARLALBILAS 8ri de)

2,2' -thiaobj - hyl - 6- (c1- net hyl et hyl ) phenoxy] titaniym 2o di¢hloride,
> 2t hi oRp EE RO E PR R LR G, PR ol R A atort, a nEProgbh
2, 255 met L& (4- - 6 - but y) et ' i '
R S b e R e LT I S T R
, 2" - sul fa AgkBirs(-4tat Aé abrd BEdxP oo % Yy 1oixkdi- & diaCth 06 4 Rox v
2'-(4,4,6,6" -tetra-tert-butyl-1,1" -bi phenoxy) titaniumdichloride,

I -tert -9y I Ihgroaariestammold i tanalkydieeiner gteup; an arylamino

i cycl ohexyl -1, 3- propanedi am do) titani um 3o dichlori de, 42

i s(tri MEXMNP 5i )| #LEYIPHOSPIHAR HF APt | eBNRTRLPhGINRYie)group; an

[

2
2
(
E
[ s(tert-butg{dlnethx&inQQ;J”B- ro anedlan1doL titani um di chl ori de)

d
d
b
b
aromatic or ¢ heterocyclic group containing in its
25 ring at least one atom selected from the group consisting of
an oxygen atom, a sulfur atom, a nitrogen atom and a phosphorus

atom; and a chelating ligand.

Examples of the group containing a hetero-atom are

a methoxy group, an ethoxy group, a n- or iso-propoxy group,

30 a n-, sec-, iso- or tert-butoxy group, a phenoxy group, a




a 4-tert-butyl-4-methylphenoxy group, a
s [bis(2, 6-di net hyl phenyl) -1, 3-propanedi am do] titani um di chl oride,
[ bi s(2, 6- i fs8pr&p¥Ftpherivlphiersr sy (yzourli arvidtole thexybhandkyhooeuge, a
[ bi s(2, 6-di -tgr_t-bF‘t | phen I%l, 3- propanedi ani do]. 1o titaniumdichloride,
[bis(triisopropPeE Péﬂ&ﬁ&ﬂ?/ﬂ | af dol G e YRRAeBPRYegToUp, a
[bis(trinmet ' ht hal enedi amj do] titani um dichl ori de,
[ bi s(ter?bﬁ%@?%#’ﬁr&%ﬁ%ﬁx i 119 hpHt %T%%éﬁ?iﬂﬁ? So%% iR 1 s2di chl ori de,
[bi ggtertybytylgi i n L AQ] |t anium g '
cycl opent adi eny??%&?ﬁﬁ#(ﬂ fgfiiléle %ﬁﬁ%&%ﬁ%%@%o%gﬂm%ﬁdﬁ%gﬁ?gﬁ um
trichl origtegup hyalrotamshSthidphenbyyPyi-aag,y k) BQBaEeltd iteHl drdPRenoxy
trichloride, [hydrotris(3,5-diethylpyrazolyl)borate]titaniumtrichloride,
[ hydr ot ri @¥3uB. dd -2 ef t 6 bury Epypappheinchayr arejup j taarilumomne tlodkpr gdeyp,
(tris(3,5-dinet hq;]/l yrazolyl)methylJtitaniumzs trichloride,.
[tris(3, 5 diHeay }SgﬁﬂiBPylg)rr?é’cﬂ?yla} tdt@FhvhaniRehgEOUPe ghdli-n- or

yrazol yl aniumtrichloride. Still further

tri 3,5-di -t t- t vl hyl1ti
Lyl os 0 TRE b A pBY AR I nd ot 8RBT et A & [ 4 |

whegei n ' ' A I @951%5.4 i_n_whj "di.chl orjide" in
theigbno%%%%é%%gﬂig?%%égi%ﬁang 0 Jd???’tfgﬁpdeé%grr%l% 8‘%98’

" di br o dedshdichgdiptespii fBEBBkE, 4 dlebhky- 1 gk PP PEKERox I REEPY! "

"di benzyl ", "dI neggﬁg%.pde") EJdi etphoxi dg") 3? - n-?%réo%gx?)ge'l‘a, OSY%P&J@&Y

"di i sopr gpoattetholatengloupXi de" 2 -hfidcsabitphéniexy gdbuper ta- but oxi de",

" di phenoxi de" or "di(2,6-di-tert-butyl phenoxide", and conpounds in which
"trichl orfeROT¢IN@ hatabgveupent Gmdty dorgryplenp¥yclzoged too "trifl uori de")
“tribrom de_"g "triiodide") "trimethyl", io "triethyl™, "triisopropyl",

"tri phenyl "LOORTIBELzGREChOlate [GRAMRY @ "t ri et hoxi de”, "tri - n- propoxi de",

i HTTERZGRESShNPR AR X e et hoxi de, "t ri-n-propoxi der,

N T R R G M S g L
] ] BRI e

tom or S U B e 2y poae o) orolE & Lo inthe

above- nert,ioonedthyodigpoynsiptAyehgpreag ,t 8 R, 3z hoAreoRydMPt10F1 ayrd\ab ni um
atom'. Exanples of the netal conpound represented by the fornmula 20 [4])
wherein M is 2 1Higke¢npldhplageoup, & 1,1'-bi-2-naphthol group, a

2, 2" -met hyl enebi s[ (4R) - 4- phenyl -5, 5' di met hyl oxazol i ne] ni ckel di bromi de,

2, 2" - net Hyl%errébiy ¥y 26 phénfims thydindimha sk z8r PHR) neckel di bromi de, 25

2, 2. - met hyl I S] (4R)-4-ph -5.58'di -n- I |, i i ckel dib | de,

2. 7 ot Y 14ereioe] (S 22- BRERY PUB Y~k 28 TR UT LR850 PREPRIGK E= b om de.

2,2 - et iyl enely S{ AR 4= PLERKhaRng1 0 A Y pey YL auRedl a6 e
group.

[
!
|
[

A further example of the hetero atom-containing group

is a group represented by the following formula [5]:

30




Examples of R® in the formula [5] are a hydrogen atom,
44 2, 2' - nmet hyl enebi s[ (4R) - 4- phenyl -5, 5' di met hoxyoxazol i ne] ni ckel di brom de)
2, 2" - met Wy | EheprineaRon, paeahlogife ditarhoxy dromwinaeltomckah Hp@iogi de, 5
2, 2' - nmet hyl enebi Slng R) - 4- phenyl -5, 5" - d}i(rghenyl oxazol i ne] nickel dibronm de,
met hyl enebF [ (4R) PETRELhPEONDS 3 - Ykt 8FPPRenf P -GEeRY} BB kef D
di brom de | enebi S[(4R) -4-nmet hyl -5, 5' -di - (3- hyl phenyl ) 10
Oxazolinéﬁ%$§%€¥ygi Fgg%deé)n-butJY'grbup, a erqg%ﬁ&ﬂi ggbgp, a
met hy!| enebi | - vael w64q0Et byl | 1L nel.n
di b?é(;rri d?%éﬁ%%nﬁ{%ﬁ%&%n %ﬁ@f?i“??sﬁ?idi”.g(@?‘%%? ﬁgi’%?hée%ﬂ%%gh
oxazol i nejrpekel di bromde) i5
nmet hyl enebi s[ (4R) - 4-net hyl -5, 5" - di - (3- met hoxyphenyl ) oxazol i ne] ni ckel
di brom de, net hl eheblsfadRhes- asbhplles of ttie- hétmrichabmhemiijaining
oxazol i ne) ni ckel di brom de, nethyl enebi s[ SJEoi ro%(4R) - 4- nmet hyl oxazol i ne-5, 1
20 CyC|Oﬁﬁﬁ%m@}}ﬁi@ngOHpbp@mqﬁﬁented by the following formula [6]:
net hyl enebi s[ spi ro{ (4R) - 4- met hyl oxazol i ne-5, 1' cycl opent ane}] ni ckel
di br om de, -
net hyl enebi s[ spi r o( (%) - 4- net hyl oxazol i ne- 5, 1' cycl ohexane}] ni ckel
di brom de, z5 net hyl fenebi s[ spi r o{ (4R) - 4- met hyl oxazol i ne-5, 1'
cycl ohept anejd4i ckely,di brom de, :
2, 2" - et hyl enebi~st14R) - 4-i sopropyl - 5, 5-di et hyl oxazol i ne] ni ckel dibrom de,
2, 2' -met hyl enebi $[ (4R) - 4-i sopropyl -5, 5-di et hyl oxazol i ne] 30 ni ckel
di brom de, 45

2,2 -nmet H?‘f4 nep+SiN 4R ol sopropyl -5, 5- dt' - ljpropyl oxazol i ne] ni ckel

di brom de) ebi s[ (4R) - 4-i sopr opyl % 5-di i sopropyl oxazol i ne] ni ckel

di brom de, P vl enebi s[ (4R) - 4-i sopropyl -5,5 s

di cycl ohexyl gx«q e] ni ckel di brom de,

2, 2" - met hykseneD 4R)>4-4 sopropyl -5, 5-di phenyl oxazol i ne] ni ckel di brom de,

2,2 -nmet Hyl enebi $[ (4R) - i sopropyl -5, 5-di - (2net hyl phenyl ) oxazol i ne] ni ckel

di brom de, 10 2, 2' - net hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - (3- et hyl phenyl

) oxazol i ne] ni ckeR*di br oni de,

2, 223 et hyl enebi s[ (4R) - 4-i sopr opyl - 5, 5-di - (4net hyl phenyl ) oxazol i ne] ni ckel

di brom de, 2,2'-nethyl enebi s[(4R)-4-isopropyl-5,5-di-(2 15

met hoxyphenyl ) oxazol i ne] ni ckel di brom de,

5_, g' - maéI il earecin 88 64RBEt4viesRPropRri® §rougds-{rehieppnannt )waara rowdmi ckel
i brom de,

2, 2' - et pHadhelsi SpdoeRe aitsoopr aphlyds osadibqm metchaxy ghédasartod nefni ckel

di brom de, zo 2, 2' -nethyl enebi s[ spi ro{ (4R) - 4-i sopropyl oxazol i ne-5, 1
group, a silyl group or an amino group, they may be the same

20 or different, and two or more thereof may be bonded mutually,
or may form a ring.

Examples of R*' toR*® in the above formula [6] are ahydrogen

atom, a fluorine atom, a chlorine atom, a bromine atom, an




group, a benzyl group, a methyl group, a triethylsilyl group,
cycl obut ane}] ni ckel di brom de,

2,2" - et Ry LpeEBYLaR]v4- pEepPopl dxaeshynd-Phenylks dpshtmeyp ai ckel
Cyel onexhorFr RBP Ty BRLB TP oY a L ERTL BP A 55 dna °2

2,2 -nmet 11;,51%? | R)-4-] sopropyl oxazol i ne-5, 1' cycl ohept ane}] ni ckel
di br om dgtyé 2, il?ré?ﬁgflgéé’gl ?f?’f@ 4-isobutyl -5, 5-di met hyl oxazol i ne] ni ckel
di b{(@lm g_e,b 30 g,rﬁﬁe BB el Rid ik nd 130y Vi gand ol FLhVARXAZO 40 46
ni cke i brom de, .
2, 2" - net hdetredpi s1 ¢ER) - dobzabinatiry ki tpsnpy| Bxamplliese [thieaksd £ dade o de,
2,2' -nmet hyl enebi s[ (4R) -4-i sobutyl-5,5 5 diisopropyl oxazol i ne] ni ckel
di br om dedcetylacetonate, diimine, oxazoline, bisoxazoline,
2,2 -net hyl enebj%ngM?) -4-i sobutyl -5, 5dj cycl ohexyl oxazol i ne] ni ckel
di brom d&;®TRY 1Ry BREBPYLFARPIE  <HifkRYLenSTHiARAR oxazol i ne] ni ckel
Cronol oS ddbdy eadBLBULARRR S Loty d G e endl GRdTe R &NEEY )
2, 215 met hyl enebi s AR 546+ SORANL £ @rgedbi b 3 | gaepy! 14 i ckel
di broni de, 2, 2" - met%yl enebi s| (4R) -4’5‘|§§glﬁu§§| fg%?’g}é’dig-g(g- rf%lfeﬁ)? gk s
oxazol i ngruiukeklndibsabkdetuted imidazolyl group and an N-substituted
2, 2" -nmet hyl enebi s[ (4R) - 4-i sobutyl -5, 5-di (2- met hoxyphenyl ) oxazol i ne] ni ckel
di broni ddndazolyl group, and preferred is a pyridyl group.
2, 2" -nmet hyl enebi s[ (4R) -4-i sobutyl -5, 5-di (3- met hoxyphenyl ) oxazol i ne] ni ckel
di broni de, 20 EX2npgefyPEnthbpspbrme-manicipned -grgugj through which
(4- met hoxyphenyl oxazol i ne] ni ¢cke | brom de)
2, 2' - ot RAGAHbILS] SpPHBE( BRF- JAPEsH P SPoRIRISTE ERITDASTR)Ti%kel
0 O e thoAadP PG AR [ S0A) 260 Rhr 8uboRH' ¥ BEBEYIAE Yrbur?
3, ﬁ' - Wa kyibetahiv{sPid 1 ¥ie 4 S0 Wodsa7 al ik Bnf 1mstihedngddiskel

i brom de,
2, 2" - met fpnedehipsfomy T D{4HER) ghoupobuany ex arigherey fndtaytbabepirangy;] rd ckel
di brom de, 30 2,2'-nethyl enebis[(4R)-4-tert-butyl-5,5 47
di net hyl §idzdienee|gneke! @i snbatdséuted silylene group such as a

2,2 -nmet hyl enebi s[ (4R) -4-tert-butyl -5, 5-di et hyl oxazol i ne] nickel dibrom de,
2,2 -net Héf“é’r‘f@éﬁ%%’( ene t @FPUBut ¢ 3Ny Lt eS| 8X32BIi Re] ni ckel

di i da . L

o et B PRSBSOS (SF B D LR KRB ShsaNASRT R Aad 2

di br oni dg 4 metR o i A ; |25.5di i i ckel
) brom (8er Ao M IR AR id 51 cRyby o bRl el ok

di cycl ohaxymoxanold:ia}dn ckedbmdi Br ei@@r atom and a phosphorus atom.
2,2 -nmet hyl enebi s[ (4R)-4-tert-butyl -5, 5-di - (2nmet hyl phenyl ) oxazol i ne] ni ckel
di br om dakofg?thest, hpleendls]{ARy -gréLetrbdt ¥5- &, hethhy(8nk5group, an
met hyl phen}/ll ) oxazol i ne] ni ckel di brom de,
ethylene group, a dimethylmethylene group (an isopropylidene

30 group), a diphenylmethylene group, a dimethylsilylene group,




group, an aryl group and an alkenyl group.
2,2 -nethyl enebi s((4R)-4-tert-butyl-5,5-di-(4 mefhyl phenyl )oxazol i ne] ni ckel
di br oni de, Examples of the alkyl group as X' are a methyl group,

i br om dei SERH Db P dtith S 49EORR it BRRROR B & butyh ¢
th ' | di ,.d .

o et T o SR, G Bug T e B ey L RO BB ARG PSTA STPRR] ni kel

di brom dea n2p2ntiEt P AUEDis heRipeditAR AUl hnbdhyh0§22ak!, Ng-R- Hex§ 8

cycl obut ane} ] ni ckel di brom de,

3_, g - rregrgm‘catmbies[rs-pjcrw:( 4Yodp | & tr-ld oy DXZehp Nex -ld et ppedit-aag} ani ckel
i br oni de,

2, 2" - met HYIRGAREEDi 5PWPRENEL teem~ehigg$ Yk aguobilpe- 5, 1' cycl ohexane} ] ni ckel

di brom de, 30 2, 2'-nethyl enebi s[spiro{(4R)-4-tert-butyloxazoline-5,1' 48
cycl ohept ane} ] rﬁ:?:‘li]él oﬁi P&ﬁiedé’l,l vl groups may be substituted with a

2,2 -nmet ' - 4. phenyl- 5, 5-di net hyl oxazol i ne | ckel .di brom de,
2,2 -net %Jflgg%} E‘%}%ﬁ%?%‘{lp Seﬁyﬁl-%?%]-'ta‘la %ﬁ'o?a%ét?%?é ?qzrﬂ“b'kglb’ﬁﬁf%%?ﬁ de,

2, 2{5 et ' - = 5,68: 01 51 Dropy, [ [ di br om de,
2 2 ot byl neh L (IR h e s Bein e P R Aoy NSt it om e,
2, 2" - met ly Ernebomle(tHP1- §rphgnyh -t Or lwo fbhy ehohexyd oy azobneliitdkely 1

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

di br om deronm’ -arethi/teheboapthR)- 4mhany|a 55 budreé&hyat kyrophrenya )

oxazol i ne] ni.ckel dibrom de, 15

2, 2" - net RAGRDT YRS P pHERYP- 5 35 RETR 319 Py PRYENGEPUSxaol i ne] ni ckel

o sz iy POSR (Bl ey Pafoubt AR deya
2, 24 et bi_s[ - 4- 5, 5-di-(2- 0
Oxg?oling%%?@ﬁeﬁiﬁ{g%%?gg?ﬁ985y5 %f%uﬂ, Jn§é§¥ﬂfgfgghky% group and

. 2, 2" - et by per®Handpidp ¢ PBeBMb- 5, 5- di - (3- net hoxyphenyl ) oxazol i ne] ni ckel
di brom de, 2, 2'-nethyl enebi s[(4R)-4-phenyl -5, 5-di - (4- met hoxyphenyl)
oxazol i ne] ni ck&lumkibeomtdees@2mlkyl groups may be substituted with an

met hyl enebi s[ spi ro{ (4R) - 4- phenyl oxazol i ne-5, 1" cycl obut ane}] ni ckel
dibronidé}koxY group such as a methoxy group and an ethoxy group; an
2,2 -met h¥-l gnebi s[spiro g4R) - 4- phenyl oxazol i ne-5, 1' cycl opent ane} ] ni ckel
di br om d8FY20%Y. Pﬁ'ﬂ EHERI 2F sHiBRFTWRY -FEPHR N A0 887 BFBEYE-ORY JFoup

Cy(§|50hexg{]8}1] Qisc l%Lelbedrl z%fc@qg egrouﬁ?

The alkyl group as X'is preferably an alkyl group having

1 to 20 carbon atoms, and more preferably a methyl group, an
ethyl group, an isopropyl group, a tert-butyl group, an isobutyl

group or an amyl group.

30 . Examples of the aralkyl group as X! are a benzyl group,




(2,6- dlmethylphenyl)methyl group, a
2, 2' - et hyl enebi S[SRI ro{ (4R) - 4- phenyl oxazol i ne-5,1" cycl ohept ane}] ni ckel
di br om del 324 2dimet Y YRy b il bgreyp. 5a5- di met hyl oxazol i ne] ni ckel

di brom de 2 t enehi s[ (4R) - 4- benzyl - 5, 5- di et hyl oxazol i ne] ni ckel
di br om de(325'2d”ﬂﬁgﬁ E‘i’h@@l ('&?FS %l L )@R9YP: 535 di - n- propyl oxazol i ne] ni ckel

di br o deg; 2,2, maxhga%mewmeﬁ benzbag, Sadi 1 S0P opyl oxazol ine] 1o

2, 219 et h(yi e@ebLﬁil(léB)l Per;%,y] N £Y&E xyLoxazol i ne] ni ckel di brom de,
2, 2" - et hyl enebi s[ ( 4R) Y%p%enz I):S Lg‘g%l p%eﬁ?? o>lé<lazol i ne] nickel dibrom de,

2,2' - et hi2 eme®+sitnéﬁ)1y4ph@mm e thll, - § 2061t hwl phenyl ) 15 oxazol i ne] ni ckel
d| brom de, 2,2'-nethyl enebis[(4R)-4-benzyl -5, 5-di-(3-nethyl phenyl)

oxazol i ne{i %k%ftumbtbﬁrﬂ@henyl)methyl group, a
2,2' -meth I enebi SLS - 4-benzyl - - (4- et hyI phenyl ) oxazol i ne] ni ckel
di broni de$2 Zbr &; Bimekhyy Pé‘ﬁé‘lyls)[“(%li’)i!h HEPLD) - 5 - (2- met hoxyphenyl )

|
gxgzomle?ﬁ&/ ene§1 s[t Efaﬂegéﬁg‘ﬂheé’%l )d’i‘e?%yl}'re?ﬁ%%?phé‘nyl ) oxazol i ne] ni ckel
dib d 2 h h |
o;a{zéc))m ngﬁznlac%d %?%?%%ﬂglﬂﬁr[lﬁ)ﬁ@nyﬁﬁ?é@%}l Sefolp (4 Methoxyphenyl) zs

(21 g me:j h%d D) 61 6ot ohetRy1pnReRay)n@rel | Bolpl’ aycl obut ane}] ni ckel
I brom de

2, 2" - met Hydeavisbist syl pbé(#R) mé-therz oz pl ane( 8rhyt phlengyarimatditni ckel
d| brom de, 30 2, 2'-nethyl enebi s[spiro{(4R)-4-benzyl oxazoline-5, 1 50
cycl ohex &R &eﬁndpié@anhleéenafﬁdmethyl group, an

2,2' -met hyl enebi s 4R) - 4- henzyl oxazqgl i ne-5,1' cycl ohept ane}] ni ckel
di br oni dgy %Fhi{fig‘b {li )atl’“é( FEQHRr £ 6P~ PH&Y&EB&%}/%HP? EHQ}f‘%ﬂﬁﬁ)unds

[yl 3&?%?%9% R LB Sy B o0 Rp o) 26T B figLohenyl methy1

[ hydr ot r igelcto- H rm’é)ﬂfihh de, and
[hydrotrF?EBEg dl-e(terﬂt) bu? P %rgtziglh%ltt?]bora e n}?ckg} brom de. Still further

exanpl es (wlfedplwﬁﬂzﬂlewnvmadyﬂ@f@@pﬂ@dnkﬁebcxrlfxil&rfyﬂlmléah:{rﬂ]g)rdme,rei n M
Is a nickel atom are conpounds in which "di brom de" in the above-nentioned

conpound$ { B @%‘éyigeheommmmrpumml( or Agery I'pieirgadl Hed t Byl metoag !
"diethyl" dllsopropyl hen% "di benzyl ", "di nmethoxi de"
" di et hoxPdef £&’ Hiadﬁcﬁrl@ﬁ}ﬁmﬂ]e Yldﬂ%ﬁpar SpeaRplEhy Ligit hy 1ngi oRp @ard

d'ﬂsSObura%X'a%%hracenyfmetbu_rLOX' d%p_ "di phenoxi de" or

Each of 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

30 a phenoxy group: or an aralkyloxy group such as a benzyloxy




group, a2,4-xylyl group, a2,5-xylyl group, a 2,6-xylyl group,
"di (2,6-di-tert-butyl phenoxide)" A further exanmple of the netal conpound
repr esent @ - FHY F GOANRy B4F ; S WRELELOTPVR £ Ki- Sk~ Hhigh thELlBPeB#pound

20 repres hy,the_f ol |.ow, ng. .f qQr mul 7].. 1252 _.C_7 wherein h of R51
and R aPe8E. @7 Peas B g b 21 25 eI PP gn L
I ndepende, of, gaghg0 HEHRM or h and
RS are co%%di)%gaat%'gégmttg%&e%h&i%cenapﬁ%-g%'g? gdgstsésr?d?%gc O%Bﬁx%ﬁg%d X3

i s hedepegdeapl yaobk, gaah) sotfetiraind t WPl pREn@LOFroapChlzori ne atom a brom ne
aton) an iodine atom a nethyl group, an ethyl group, a n-propyl group) an
| sopropyl 2 g3 odipb -denrbmethydmheny hgpbhepyla g; 8up, 65 te thenwethyglpbenya

met hoxy group, an ethoxy group, a n-propoxy group, an i SOpropoxy group, a
n- but oxy 9¥e4P) &nPPES Yy Iarhen ph e®ORYP gr 80 p & tRYAERED Bk (9HPEB - of t he
nmet al con%)ound rggﬁese ted&%the f rrrula% 4 L are conpounds in which a
"ni ckel at AFCPRIPRERYS SFENR neftht i bFRRC APERBPeRE I §FPIP i 2 changed to a
"pal | adi um \ e [ £, at PR I ' a '.or "rut heni um at om¥
. Exanpl g?%‘%eﬂghengyél gg‘%#%]dur?grgr%%r%%%%?ggégght I%'e F&rmif a [4], wherein M
3s & lroﬁbﬁﬁoﬁhtgﬂ.ghan lb_l(gs:u[ulp,_( ?ar@‘ﬂéé“@ﬁ@%hﬁh@ﬁ&!l‘ ryuet byl ] pyridineiron
15 dichloride) 2,6-bis-[1-(2,6-diisopropyl phenylimno)ethyl] pyridineiron
di chl ori de;pénbybpseh¥l(Frdies | amdoperiveyyphenph)gidup | pyr-Hkxnelpoeny 1

di chloride, [hydrotris(3,5-dinmethyl pyrazolyl)borate]iron chloride,

[ hydr ot r iS¥ 35, deRh9FPylaheinit]) diorwr e]2rondegydiphenyde)droip., a

[ hydrotris(3,5-di-tert-but Ipyrazol¥l)borate]iron chl ori de; and conpo
in whi ch "t tee¥+pRenyd q1|¥|<éup, a n-tetradecylphenyl group, a naphthyl

group and an anthracenyl group.

unds

20 Each of these aryl groups maybe substitutedwithahalogen
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.

25 The aryl group is preferably an aryl group having 6 to
20 carbon atoms, and more preferably a phenyl group.

Examples of the alkenyl group as X! are an ally group,
a methally group, a ¢crotyl group and a 1, 3-diphenyl-2-propenyl

group. The alkenyl group is preferably an alkenyl group having

30 3 to 20 carbon atoms, and more preferably an ally group or




7to 20 carbonatoms. Examples thereof are hydrocarbonoxy groups
above-mentioned iron conpounds is changed to "dibronm de", "difluoride",
"di i odi de®S @RpVRrayemplified gs L .28 (Yinebbrdpheny yrphbagy group,
"di benzyl ", »di hgoxi de",. " di ef hoxi de", "di-n-propoxide",
i  s0pt opokd e ERTIEIEASA Ui BRORI GF PUBLR ol HRSCDY dRREYL HeRPEY:
"di phenoxidgy,,0r 5 did 24 65861 - - i " her exanpl es of the
met al con%oﬁﬁg'rgbﬂgéé%t%gh8§ﬁg}éﬁéﬁ%grﬁﬁﬁéoﬁg%%ﬁégébn%ounds obt ai ned by
changi ng ap, 1L EQkhe t D21 5H 8AY 1)) helth 2P0y BoIBNt ioned iron conpounds to a
"cobalt atom’ or a "nickel atoni. Exanples of the !t -oxo type netal
conpound 62, 6hdimettdy Cpinpoydd meareesengedupy the fornula [4] are 5
~i-oxobis[isopropy|idene (cycl opent adi enyl ) (2- phenoxy) titani um chl ori de],

. u- oxobi sf # sbpAdpe tiniekpiieny Lo petthal e ngrPuB-t @ t - but yl - S5met hyl - 2- phenoxy) t
i tani um chl oride], | ~-oxobis isopropylidenegnethylcyclopentadienyl) e}
(2- phenox Y3t £ Arisrhichi R ¢REL Jmethoxy group, a

~C- bi sl i L t bl | t adi 1V (3-tert

et vr o5, b PEPEIRL A IRl DX AR AGLETY A e

u- oxgbi s[ { s0pr apyﬂﬁ%@(;&fﬁﬁ@%&hm%ﬁe?%%@ng ) (2-phenoxy)titanium
e

chloride], 15 ~e-oxobis[1sopropylidene ramet hyl cycl opent adi enyl )

(3-tert-buzys; 5~-netind tiy PPREAY)) e Ao tyNgTRidP kainded Jbd 1 z PXORYSgroup .
[ di met hyl si'l yl ene(cycl opent adi enylj (2-phenoxy)titani um et hoxi de],
~t - oxobi dfereephrpifeininddnes cachepdutagdi @nglip , zen ethoxy group, an
(3-tert-butyl-5-nethyl-2-phenoxy)titani umchloride],

u- oxobi s[4 ARTAPPEY ARAHR et hiPEFC PO LFXHR| ) aD21FRONGAHY | TEATEM

(3 Cert hacdfoSR B a3 BN GBS ol ox

I't- bi | [ [ .adi = tgt [
chi 2 e o ShERL DS dot DAL L GELARE B S0y PRANLE oM Sno LT PRETEY) | )N U
(3-tert - hyhokyMgtiddp 2-Phengxu)it(itleani Uim €9l PphdeloxFUitbep exampl es are

conpounds obt ai ned by changi ng"chl ori de"
benzyloxy group; andparticularlypreferred is amethoxy group
or a phenoxy group.
X! is more preferably a chlorine atom, a methyl group,
25 anethyl group, an-propyl group, anisopropyl group, an-butyl
group, a benzyl group, an allyl group, a methallyl group,
amethoxy group, anethoxy group or aphenoxy group, and further

preferably a chlorine atom, a methyl group, a methoxy group

or a phenoxy grbup.

30 In the formula [4], respective numbers of a and b depend




dichloride, dimethylsilylenebis{3-methylcyclopentadienyl)

30 inthese conpoundsto"fluoride", "brom de","iodide","nmethyl", 53 "ethyl ",
"i sopr opytitanpmsngichlogdgdey| " " net hoxi de", "ethoxide") "n-propoxide",

"i sopropoyj de’ "nzgu oxig ", "isqbutoxide', "tert-butq ideﬂ%@" henoxi de"
or 75 6F TSR RY LY pRBRBRR R DU LG L ARAREPEL S Shd 7R y pe

metal co he s ent fQr re
it - ovopy Srreblab Cathl Ty I JER ot B8 Bl ke it o 7

di - rd-- oxobi sd A BN @P¥hi deagecycl opentadi enyl) io
(3-tert-butyl -5-nethyl -2-phenoxy)titaniun,

di - !. c- oxbbiesthpbpt bpybhdbne((Zetind iayct topbay allbpaxit hdi2ngnanaddn twni uni ,
di - ! L- oxobi s[i sopropyl i dene( net hyl cycl opent adi enyl )
(3-tert-slitghlerh@ehyl - 2- phenoxy)titaniuni, is di-,u-oxobis[isopropylidene
(tetranegﬂylc clogentadienyl) 2- phenoxy)titaniun, )

di - ~t - oxSHTRG 1 R%h7 by paERE S{ et dimahi EleY oheReRAEdERY1) titanium
(3-tert-Qﬂ§ -5;1 éhyl-z-phenoxy)titaniunj) di -/t-oxobis

[ di met hyl'si y%eng§cyclopentadienyl) 20 (2-phenoxy)titanium)

di - 1C- OX Qpipd (dl ' cycl ' . e

o T B P (e g Fotdpentadionyl) titanium

di -! G oxalig{xbreddyl sil yl ene(net hyl cycl opent adi enyl ) (2-phenoxy)titaniuni,
zs di-Lt-oxobis[dinethylsilylene(mnmethyl cycl opent adi enyl)

(3-tert - wimdtitrhet hyleRepherfox W)-tdimatihngjgyclopentadienyl) titanium

di -, u-oxobi s[ di net hyl si |l yl ene(tetranethyl cycl opent adi enyl)

( 2- phenoBdrkamided and '

(3 cor o ety PendbiRTE, S e e Y L SRS Lo BRaE R enios of ¢ ne
co undgg@%yﬂgmx&ig?igféggtaI atomis a nickel atom are nickel chloride

ni ckel brom de, nic I 0 €, nickel sulfate, nickel nitrate, nickel

per chl or @tiameﬂuﬂk@ilgaﬁéﬁébes(QI,qk@tntyrllnféwm:f@iagsptaa%@l&ls) cyani de,

ni ckel oxal ate, nickel acetylacetonate, bis(allyl) nickel,

bi s( 1, 5- :idlaodicinadiste) ortéel,, di chl oro(1, 5-cycl ooct adi ene) ni ckel

di chl orobi s(acetonitrile)nickel) dichlorobis(benzonitrile)nickel) carbonyl
1o tri s(Odinsiéryd phshemeel al gk ol- e thivdiseditabt ey e epenyrgAesyHine) ni ckel ,

di - acetobhi s (triphenyl phosphi ne)nickel, tetrakis(triphenylphosphine)nickel,
di chl or o[t HH@;Q%%#ikﬁygﬁhosphino)ethane]nickel) 15

bi s[ 1, 2- hi.s(di y] hi h ' I .
ool oro R PSSR 0L LN o cygopentaatenyy)
bIS[l,3-Q@%§HﬂHMH&@é%¥@P %gg)propane]nlckel, tetraam ne nickel nitrate,

tetrakis(acetonitrile)nic tetrafl uoroborate and ni ckel phthal ocyani ne.
dimethylsilylenebis(2,3,4-trimethylcyclopentadienyl)

titanium dichloride,

dimethylsilylenebis(2,3,5-trimethylcyclopentadienyl)

30 titanium dichloride,




dichloride, dimethylsilylene(methylcyclopentadienyl)
zo Exanpl es of the conpound (B)) wherein the netal atomis a vanadi um at om
are vanadf &Rfgaslytdd@rsinm edighhadidm.t et rachl ori de andvanadi um
oxytrichlgnide.An exanpl e ¢ ereoféamherein the netal atomis a samarium

h
atom is BrEESENLSHHEMARS kY iavedprradfdiany Lh( HReRp¥Ldt r ahydr of ur an

An exanpl g;thereof .. rein,the netal atomis an ytterbiumatom is
bis(pentaﬁ%%ﬁéﬁ?&bpﬁﬁéﬁfgay¥%yl)ytterbiun1nethyltetrahydrofuran. The

aboyg- Mk ABRAy TRy LAPOUERLAS th)E crRIBINL ddlleripy Y be used sinaly,

or may be used in conbination o eof . The conpound (B)

i s preferabhjeayipttaltatarpountecrepeeaent ed by the formula [ 4 ] , nore
preferably a netal conmpound in which Min the formula [ 4] is the Goup 4
atom i n t@émpthyddiid y3. ena &y chopehtaihenylndifdnaitenyl et atacdammound)
whi ch contai ns at | east one group having a cyclopentadi enyl type anion
skel et on @&cp2orddehe fornula [3]. As the organoal um num conpound (C) used

for the catl or, ,addi tion polynerizati on accor.di nhgt ot he
presentin@%ﬂ%?%ﬁ}s &ﬁiﬁﬂﬁ*%ﬁ %Yﬁ%?ﬁﬁHgégﬁﬁ&ﬁﬁiiﬁiﬁPﬁﬁnﬁééd. Preferred
[ o] NN epresented by the followng fornula [8

:??Sd;il YSigefeghFHTSH%%%@g?ﬁHgQW; grnﬁnber sa¥isfying O[ML % 3;rR6 is[a]

hydr ocar b@im8tAYRs 1399 M 10 PLcPBLEp B 30 19 Sluot8R9E) MY be the
same or different; Y is a hydrogen atony a hal ogén atom or an

hydr ocar bohbtagigmodpchamd-iwteen two or nore Y's exist, they zo may be the
same or different. R6 in the fornmula ( 8 ] is preferably a hydrocarbon
group havihgethyds2aydemiedrt edinane thndcroleppndagdianyl hn( Hlugregrdlp
having 1 tp 24 carbon_atons., Exanples thereof are a nmethyl group, an ethyl

group) a WhFRPYP GiehdrrddfbARE group, an

20 dimethylsilylene(indenyl) (fluorenyl)titanium dichloride;
and compounds obtained by changing "dimethylsilylene" in the
above compounds to "diethylsilylene", "diphenylsilylene" or
"dimethoxysilylene". |

Further examples of the metal compound represented by

25 the formula [4], wherein M is a titanium atom, are
bis(cyclopentadienyl)titanium dichloride,
bis(methylcyclopentadienyl)titanium dichloride,
bis(n-butylcyclopentadienyl)titanium dichloride,

bis{dimethylcyclopentadienyl)titanium dichloride,

30 bis{ethylmethylcyclopentadienyl)titanium dichloride,




bis(fluorenyl)titanium dichloride,

zs isobn&¥1 roup, a_n-hexyl group, a 2-nethyl hexyl group and a n-octyl
gr oup. 1S bf ePRePEL I Pdegy IduhAani Y Aigh hoBdfS: group, an isobuty

group, a.n:- royp.or _a_n-octyl group EX | es _of tﬁf.halo en arom as
¢ 't he Tt har Lo P Yhse st ybane ok na s AT Ep AR L R e ot om
and an 3 ogi H81 8601879 -RLf I b ﬁ?h?i') 96 a2nG | + 150 TR

hydr ocar bonoxy group as Y in the fornula [8 s preferably. an al koxy
group) amsswl&yi@xy group or an aryl oxy group. Exanpl es of the al koxy
group as Yin the fornula [8] s are a nethoxy group, an ethoxy group, a

N- pr opoxyeim bp( 4 ahri §dpeopoet hgrlpipnyl hihdeény ) gidaniven skiccholeokde gr oup,
a tert-butoxy group, a n-pentoxy group,_ a neopentoxy group, a n-hexoxy
group,za?i%%ébk?' ?BBH}Pgeﬁmﬁﬁiﬂﬁﬁﬁﬁb}%Hb@nauﬁ-ﬂéﬁ@gﬁééﬁkyrgroup and a

ot ar v A h g T aiRe iy i BRec o &npn ) L bAG Lk sttty n et nos
, : | f_1 |

O oup” ac RFS MEXYpOR PURLBD BB SIS L PLRLARX AP a5 o dife B0 Yo%

gr oy, a ydEdph PAGNENY 1Y B ettty Yof@L YL RPEAEY:yANOURN tAnium

2, 3-di et hyl phenoxy group, a 2, 4-di net hyl phenoxy group, a

, 5- di netdidiphenbdy, gryoeiopean Padidngat ipndasaoxy tdrtapium dichloride,

, 4- di met hyl phenoxy group, a 3, 5-di nmet hyl phenoxy group, a

3, 4- t rigEaInponeadxenyLédpuorenyd, 5- ttditasivn phieelkgrgdeup) a

, 3, 6-trinet hyl phenoxy 2o_group, a 2,4,5-trinmethyl phenox rou a
o Hfﬁiﬁfgﬂg 3 p ylp y group)

3,4

3,5

4,6-tri heheyegrdapitaniun 1i¢hip¥h9e phenoxy group, a

,4,5-tet X )..a 2, 3.4, 6-1et t hyl phen .Qup)
35, o BT Y BRERSEY B A e Dbl [AERRY L SRS
t hyd phennt i OHRy1 @y 818HBRYERARMNMY( AN RPen ¢11) £ £PRNIRM RASAOE LHOUP, 2
- butyl phenoxy group,” a sec-butyl phenoxy group, a tert-butyl phenoxy group,
a n- hexylogghanmpen giOuen 41 02 0 phehghian@en W PPt &n Dufle@ylcplienage group, a
n-tetradecyl phenoxy group) a napht hoxy group and an 30 ant hrat henoxy group.
57 The amgndamafrpbcrslypentalddengrlnid piedylindepydf)eddenivam aryl oxy
group having 6 to 24 carbon atons. Exanples of the aral kyloxy group as Y in

the for mfiEHMTride. e bavE9neRy s§cyiFtoreadie Ry L pheARLMRY hoxy group, s a
(3- met hy| ARG AIBL NOXYn 91 QuRb 12 (G i ALY L LA BLAY Yy 1) ti tanium

25 dichloride, ethylenebis(3-methylcyclopentadienyl)titanium

2
3
2
2
2
2
2
e
n

dichloride, ethylenebis(2Z-n-butylcyclopentadienyl}titanium
dichloride, ethylenebis(3-n-butylcyclopentadienyl)titanium
dichloride,

ethylenebis(z,3—dimethylcyclopentadienyl)titanium

30 dichloride,




dichloride,
group, a (2, 3-dinethyl phenyl ) et hoxy group, a (2,4-dinethyl phenyl ) nethoxy
group, a FErEleneRifyPphefrbydnetddl grotppentadisnyilddihAiHEhyI ) met hoxy
group, achvﬁ 4:€inethylphenyl)nethoxy group, a _
(3,5-dine H iﬁﬁﬁl?)nethoxy group, a (2,3,4-trinethyl phenyl)nethoxy group,
a (2,3, 5444 yk) sBE | ) met hoxy
group) aééﬁ%%%ég%????ﬁét%&%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ#ﬁé@ %?gﬁg}ég&ESE@@éHme
(2, fo 6-t radei 1yt phenyl ) met hoxy group, a (3,4, 5-trimethyl phenyl) net hoxy
group, a (2,3,4,5-tetranet hyl phenyl ) net hoxy group, a
(2,3, 4, 6-dEtybemthis pReAy ethmytlnethyjroupl opeabadienyl) titanium
(2,3,5, 6-tetranet hyl phenyl ) met hoxy group, a (pentanethyl phenyl) nmet hoxy
group) afi&rIgri@enyl ) met hoxy group, a (n-propyl phenyl) et hoxy group, an
(1 sopropyl phenyl ) net hox roup, a._(n-butyl phenyl )nethoxy .group, a
(sec-buhﬁ%ﬁ%ﬁ%ﬁ%?%?HBX§'gFBﬁgWQ§Q§§?¥?§%£%ﬁF%F%ﬁ@ﬁ}lfﬁﬁ%ﬂi@hgroup, a
(n-hexyuﬁ¥%HM%£§%€oxy group, a (n-octyl phenyl)net hoxy group, a
(n-decyl p enf[ met hoxy group, a (n-tetradecyl phenyl) et hoxy group, a
naphy hyl raairiiopen & 08P2280 43R raRlctiRaAY] dFE HOXH 1 8hPUR + i3@Ankhan ar al kyl oxy
group as Y in the formula [8] is 58 prefeerably an aral kyl oxy group having
7 to 24 cardidbmideps, and nore preferably a benzyl oxy group. These al koxy,
aryl oxy and aral kyl oxy groups 5 above-nentioned as Y may be respectively .
subst i t utedchwliarei H62 0geh - rdmedboh o lopenbadhengil ol tangdhinor i ne aton) a
brom ne atom.and an iodine atom an al koxy group_ such as a nethoxy group
and an etHEBAFiop: SEh¥herpPisi efraie REHCBS1aPBREAGLEFrloup. ~ Exanpl es
of the organoal um.num.co und_represent eqd t 5 2z20 z5 the formula [8]
re tr R R TR e T ERERRT T pRenyd S i i aER TS
Erizgn-pr oAl dHESHD o8] 50704eXAyE R Ay $RULKL BhUHi R o1 de
tri-n-hexylalumnum and fri-n-octylal umnum a dialkylalum numchloride
such as d&tmiladed 18] puphehiyoindehydiatitd el wii Aushtbredede,
di - n- propyl al um num chl ori de, di-n-butyl al um num chl ori de,
di i sobut wtdviranebd £bf buodengid tditamilvexydiathbeniidechl ori de; an
al kyl al um num di chl ori desuch as net hyl al um num di chl ori de, ethyl al um num
di chl ori @&hy-gnisyal epentiaddeaildri de, n- butyl al uni num di chl ori de,
I sobutyl gl umi num di chl orj de and _.n-hexyl al um pum dichl ori.de; a
di al kyi aﬁ@rﬁ“rﬁﬁﬂ%‘i}mrﬁ%ciaEﬁnaéd&FM Wit A MY wﬁ#aé, ®di et hyl al umi num
hydyd de) di- R0 ] A 46, 3 - N- ) N s
a i Sobut g1 APl SLAPERY D 1 e sl LA B TR e
al kyl (di alteoaral (e Pl SYEN B8 ¥R yTeE fuyn #1 YRR um
met hyl (di et hoxy) al um num and et hyl (di -tert-butoxy)al um num a
di al kyl ( d@iemayralasg; num such as di net hyl (et hoxy) al um num
di met hyl (et hoxy) al um num and di et hyl (t ert-but oxy)al um num an
al kyl ( di artpydened]nmbuiyi sychopsniradhienidi oliemdeayy hi) tirk aodum

dichloride, ethylene(tetramethylcyclopentadienyl)

30 (indenyl)titanium dichloride,




(fluorenyl)titanium dichloride, ethylene
s9 nethylbisé2,6-diisopropylpheno§¥)aluninun1and _ _ ]
net hyl bi s{ bebramghbyypsmdisidany LM flwpranyla tditandun Aicwk9¥afan num such

et o Tl e choun et A
tri-n-%u?%#g*gﬁgkaégeb%ﬁ%§%§ﬁ€#éﬁ%%#%S%Fégi r¥?ﬁ¥ﬁ§§y:§%§é%§%$¥8nd

partpcul af sypPbELei e bl d (2 Inid t8PPE ¥ h 8RRy 1t Y4 £ fladExy! al um num
These organoal um num conpounds may be used al one, o6r in conbination of two
or nore tdibckbbridbe ratio (nolar ratio) of the anbunt of the respective
cat al yst conponents used in the present invention is not 1s particularly
limted IPepPreP¥lidsnedisi(3tietonporeheopenradd emvd Jdokpombam (B) is

usual ly in, range of (A : (B) =from1: 1 to 10000 : 1) preferably from
1: 1to %B%@l?r $eand further preferably from1 : 1 to 1000 : 1. The

anount of ent(C) Jis usually in,a range.of . (Q . =from0.1 zo
1to1l: %%é§%§8g¥§HSP8¥gﬁ£%%P? %ﬁX%ﬁYCiOPSnfgﬁ;ﬁﬂﬁf?géﬁé?%y%ataIyst for
addiiion polyierigati on of the presentinvention, areaction productobtai nedby
prelimnarily contacting the conponent ( A) and the conmponent ( B ) ,

optional | ysoptispPpeidehevaempieBulEcy8Yopentbdq ehsad t fkhifey may be 2s
al so used by being separately charged in a pol ynerization vessel. The
arbi trarydieivlevigenent s anong them may be al so previously contacted) and
further, another conponent nmay be al so contacted. Exanples of the addition
pplyneriﬂﬁﬁﬁ??ﬁﬁ%hﬁ?nﬁﬁiﬁﬂéﬂﬁfq*mﬁﬁﬁﬁl¢ﬁ9éﬁPP§ﬁ@ﬁN?Q¥ikﬂ%ﬁ??ﬂlﬁm
d'0|ef'r“af%ﬁ?gii&e?lef'n
20 isopropylidenebis(2,4-dimethylcyclopentadienyl)} titanium
dichloride,
isopropylidenebis(2,5-dimethylcyclopentadienyl) titanium
dichloridé,
isopropylidenebis(3,4-dimethylcyclopentadienyl) titanium
25 dichloride,
isopropylidenebis(2,3-ethylmethylcyclopentadienyl)
titanium dichloride,

isopropylidenebis(2,4-ethylmethylcyclopentadienyl)

titanium dichloride,

30 isopropylidenebis{2,5-ethylmethylcyclopentadienyl)




isopropylidenebis(2,3,5-trimethylcyclopentadienyl)
60 an al kenyl aronmatic hydrocarbon and a pol ar nononer, each of which has 2
to 100 cabbbaravBnaichlegsienati on of two or nore thereof may be used.

Exanpl es thereof are an. ol efin such as_ethyl ene, .propyl ene, 1-butene,
= oont onct SaPREPK 1B AR b e b At et ho¥ CORBR ARSI chbt 241 Rt one.

1-oct ene, 51- : 1: L.nyl.cycl o Yol ' .
asl,5-he£% ?£%§?9§?4-hg§§g?gﬁggg%fg%Bﬁﬁéngﬁégp??gg%$%§§%Eﬁgﬁ?%9ﬁéﬁﬁdiene,
1, 914lecadi 86rofy MehBWevh.st-dex a4l ﬁn@etégngaﬂe&malen 1 thieeae @ne,
7-met hyl - 1, 6- oct adi ene) 5-et hylidene-2-norbornene, dicycl opentadi ene,
5-vi nyl - 2Zanelborngae) isopeiony -ikssbDs (2 nphefAgliadeadi ENei tanium
5- net hyl ene- 2- nor bor nene, 1, 5-cycl ooct adi ene,
5, 8- endonti¢lyl endfiexalsepoepphifahebd s (£13angnyl bkt anbungbiglvheride,
1, 3- hexadj ene, 1, 3-qctadiene) 1, 3-cyclooctadi ene and 1, 3-cycl ohexadi ene; a
cyclic oI%ﬁ?ﬂrgﬂﬁﬁlg§nﬁéﬂﬁﬁﬁﬂﬂﬁﬂtQﬁ#ﬁﬁ%&?norbornene, 5- et hyl nor bor nene)
5-buty|nogpo nene | nor.bor.nen enzyln r,nene

0

5-phe : r.b
Cetratycl boHRERREnT 2 PRE oRBR YT ) T ERR S MRt ARt e
peniacycl 0p&Ht 506¢ R8N e &yRAVAGHA ANEXAHPE e0enf1 TRUMH A Bl acycl ododecene,
8-ethyltetracyclododecene;” 5-acetyl norbornene, 5-acetyl oxynorbornene,
5- met hoxya2¢DeY i 881, basapRe) va-RldinX ket RPD¥80bbentei.enyl )
5- et hyl - 5- met hoxycar bonyl nor bor nene, 5-cyanonor bornene, z5
8- net hoxyCrdeomyl ) £itaojicmodddddens)dd; net hyl - 8-t et racycl ododecene and

8-cyanot et racycl ododecene; an al kenyl aromatic h%d[ocarbon such as an
aIkenylbéﬁﬁﬁ%ﬁ?ﬁlléﬁn§ﬂ9r@M§Y¥P¥ﬂ£§B@$¢@%yﬁéﬁé,(Zﬁﬂﬁﬂﬂﬂknﬁ%ﬁﬁﬂbﬂﬁ

3- phenyl pro ene an al kyl styrene (e. g. 30 p-mnethylst rgﬁﬁ%

o bt hyl SRS Ehe ol nopEhpraidee (e tHang Pndi Fre PRt AT AT ) ene,

0- et hyl st fﬁﬁ% 2 di I rQn?, , 55 di ne,

3, 4%[gi metq/]{y stﬂ%hglggH‘éhﬁ?/ﬁ‘gt yJ1 S ydr%'nej,' gﬁgn%pﬁg?h§5§t hyl st yr ene,

p-tert- bt@wéiaﬁ@ﬂeaamén?m@%&%miNi@aﬁiﬁmadabﬁwﬂ&w,l ) benzene (e. g.
di vi nyl benzene) and an al kenyl napht hal ene (e. g. 1-vinyl naphthal ene); and a
pol ar noneeprepghidenaimetayldiztdidgeaieaddtanpoyyfilaoca@ny ()e.tigramtuy! i C
acid, nethacrylic acid, fumaric acid, malefic anhydride, itaconic acid,

i taconi ¢ dirchkdwidéde and bicycl o(2,2,1)-5-heptene-2,3-di carboxylic acid )

, and metal salts_thereof gPQ. g. salts of sodium potassium |ithium

zinc, nmaghitREREhYdeReéPaRptYACYSYopemcadtery id (E4PREaRNY ) acid ester (e.

g. thyl_acrylate,.e | ;acrylate, n-propyl acrylate, isopropyl acrylate,
ter??buthﬁ%%f§Igt%}cbggf;thylhexyl acrylate, nethyl nethacryl ate, ethyl

nethachfgébrgéiﬁgg%he@ggg§%ﬁ§fﬂﬁic§§%gé$?%%gg§h?§gryIate, n-buty

met hacryl ate and 1 sobutyl nethacrylat’e), ated di carboxylic acid

(e. 9. myEficracy ) ffahtamOdiiGrAWride, aiybp¥bpestidenee. 9. Vvinyl acetate,
vi nyl propionate, 20 vinyl capronate, vinyl caprate, vinyl |aurate, vinyl

st ear at e (@ndlenyy) ( £fLudlreoytdcattaire)um ai embatidat ed carboxylic acid
glycidylate (e. g. acrylic acid glycidylate, nethacrylic acid glycidylate
and it aco¥alargnit adhenly )¢ Adpedbe)lamindd bt Eyaniemedhehlogidsg . et hyl ene

oxi de, propyl ene oxi de, 1-hexene oxide, 25 cycl ohexene oxi de, styrene oxide
and®% et r qg%ngﬁg;enyl(phenoxy)tltanlum ichloride,




dichloride,
The catal ystfor addition polynerization of the present invention can be
appl i ed tpPehbappshyhsvodionanbadtepyl e bz ddileensonakerbhoners. Exanpl es
of a conblnatlon of npnoners constituting the copolynmer are ethylene and 3o
pr opyl enet EFR}P@nQ%ﬁH}QF%ﬂﬁene ethylene and 1-hexene; and - 62 propyl ene

and 1-but t al st for Jefl ri,.za to the
present i Eemgﬁh&i (ﬁﬂ @g% e erab e asﬁftxﬁéy%éﬁg#gg)olefln
pol yger i zeitaﬂluar&éﬁlgfeaer %La/eyff@zf gL aaieroe,%'ﬁr&ﬁé}s ;eﬂeah@qman

ol efin polyner In pol'yner 1s particularly preferably copolyners of
et hyl ene @ithlapide-olfgfidrerARDNE2 | Hedl i BbPirepyadhenyil ropoayiam of
ethylene with an a-olefin having a polyethylene crystal structure. The a
-ol efin hdschiefrédebly 3 to 8 carbon atons, and exanples thereof io are

1- butene, 1-hexene and 1-octene. A polynerization nmethod is not

partlculaft?rFrhpﬁeéamiﬂok%&ﬁﬁﬂ@ﬁthﬁeﬁﬁcéﬁﬁq&?@é&ﬁﬁﬁ%T efi"a sol vent
| d da ol t t hod whi ch
D71 bhat | cShbARGAEYEGH EaRt Bt YebEate. hexane. hept aneandoct aney . 18 an
t | ted
aroggt i ¢ ga(g%ﬂ§%&lga°()hﬁgcene A f@g %Bhléﬁﬁ‘i)e 314 hal ogenate

hydr ocar bon 'S use as a solvent; a bulk
pOlynErIZ@{hgﬁeaﬁ§ﬁthdd1dMNd&bﬂi&ﬂﬂaélZatlon is carried out in a liquid
nononer; a gas phase polynerization nmethod) in Wiich polynerization is
carried o(etRplamidogasdausnatinoieyclapdnaadighyir-assat e pol yneri zation
met hod, in which polynerization is carried out in a supercritical liquid
condi ti onethaneAiyh tidmpdrm WHechheeida. hi gh pressure. As a pol yneri zation
type, either of a batch-wi se type and_a continuous type is possible. zs A
et hodof (FEEBT RB TR athda AR REbAEFL PP TR T anior | not

partjcul.a hereof are a nethod of feeding themin a
soI%g con%i¥?%%glgggan%§%5%5§au feeding themin a condition of a solution,

a suspensi pih Phraas!, Yihlehz MU &) tWeraratR9 c51epEnt dd Lani ch
conponents 30 deactlvatlng catal yst conponent s such as noi sture and oxygen

63 are codphetriysheamead.tafiaiin tdibciEspeaki,ve conponents are used as a
solution, the concentration of the conponent (A) and the conponent (C) are
usual |y f¢pnedyDPBospbife) tratntdne tianticpecdbpealtiadifengih s 0. OL to 10

mol /L, converted to a netal atom respectlvely The concentration of the
conponent A¥ms th¥lgddanef itasmhun ghbahloride,

25 (tert-butylamido)indenyl-1,2-ethanediyltitanium dichleoride,
{(tert-butylamido)tetrahydroindenyl-1,2-ethanediyl titanium
dichloride,
(tert-butylamido}fluorenyl-1,2-ethanediyltitanium

dichloride, (tert-butylamido)indenyldimethylsilanetitanium

30 dichloride,




titanium(III) dichloride,
to 100 nmol /L, and preferably from0. O to 10 mmol/L, converted to a netal
at om Thel g Hayianinesthadpdretinane thylevelppentodienyd to i o 3s0 |,

preferabLé¥fron1-é0 to 300, and nore preferably from 20 to 300. The
pol ymeri Zat FdmtYRrESShP e diSdOFAdS, from 0.1 to 350 MPa, preferably from O

1 to 300 L referahly from0. 1 to.20 <.ln.general, the

ponnerizQ??%% :?%%R%gﬁB §P§&§%§§ﬁ%ﬁ%ﬁ%Y%%YE%RP%8§E§&&ﬁ%%fﬁ%%%?%%% ki nd
of @odesi(pﬂILsdpgﬁyggidqu a reaction apparatus ) and a range of from1
m nute to 20 hours can be adopted. In order to control a nol ecul ar wei ght

of an addinNipyrpel yaenylathladi )t dyrdnd ey BgEolopuak ads Shydr-agieta maym be
added. 20 Exanpl es The present invention is further illustrated in detai
accor di ndichExahiees and Conparative Exanpl es bel ow, but the present
invention is not limted thereto. The nmeasurenent val ues of respective

I tens in(ébﬁﬁﬂ%%P&%aWEPBbﬁﬁégﬁﬂﬁfQﬁkﬁﬁ%ﬁ%@eﬂbaﬁé?ﬁ&&?%ﬁ%ﬂﬂ%%@d bel ow. (
1) CbntdE cH a.zolefin unit in copolyner ( short chain branch degree :
SCB) The SN T3t an a -olefin unit in an obtained polynmer 30 was
det g m ned, {1 908 40 4 R ah3 5P 'e%'lt?ﬁ%cotf tNPEEERD1H0S redfd JipasuUr enent and
cal cul ation were carried out by using characteristic aﬁ%orptlons derived
fromthe @gei®itige according to a nethod described in "Di e Makronol ecul are
Cheme) 177, 449 (1976) McRae, M A., Madans, W F.", and the IR s

absor pti oh Spediieind sveé-mbtayiled -he rat 1heaisyll ghenbxys itid aari um
infraredzPectroneter(FT-lR7300,nanufactured by NI PPON BUNKO Inc.). (2)

I ntrinsi dialsksids. ([n]) 10 It was neasured at 135C in a tetralin solution
usin
9 2,2'-thiobis[4—mathyl-6-(l-methylethyl)phenoxy] titanium
20 dichloride, 2,2'-thicbis[4,6-dimethylphencxy]titanium

dichloride,
2,2"'-methylenebis(4-methyl-6-tert-butylphenoxy) titanium
dichloride,
2,2‘-ethylenebis(4~methyl-6-tert-buty;phenoxy) titanium
25 dichloride, 2,2'-sulfinylbis(4-methyl-6-tert-butylphenoxy)
titanium dichloride,
2,2'-(4,4',6,6'-tetra-tert-butyl-1,1'-biphenoxy} titanium
dichloride, (di-tert-butyl-1,3-propanediamido}titanium

dichloride, (dicyclohexyl-1,3-propanediamido)titanium

30 dichloride,




dichloride,
an Ubbel ohde visconeter. (3) Ml ecul ar weight and nol ecul ar wei ght
dlstrlbut[Bthﬁe§ -RdAs oRzianyA plRenYhlel . Bheropasedi@nidmbd tistamHant i ons
accordlng hg ? perneatlon chromat ography (GPC) . A calibration curve
was prepa g st andard pol ystyrenes. Ml ecul ar

melghtdls S | f average

nmol ecul ar H'QS%{ %\é%ltlz;aotn%%%/%fgg% w%lagared\?i\eal Jh‘?@% 20
equn@nenttlgégghﬁyggchqgﬁgﬁﬁ§tured by MIipore Waters Co. Ltd col um:
TSK-GEL GWHHT, 7.5 X 600 X 2" col ums, neasurenent tenperature: 140C
sol vent : bbﬂscbtmmebgmb@wisimynymaﬁmﬁﬁaleﬁaa&amﬂmm@ﬁﬂﬁﬁﬂimm 5 nmy/5 m.

Exanple 1 (1) Preparation of bismuth conpound Into a 300 nl four-necked
flask pur@geehhprhdargon, 9.88 30 g (22.4 mol) of triphenyl bisnmuth and 100

m of toluene were 65 charged, and the m xture was stirred at room

t enperatu ElsﬁFEF@?B?Yéﬁﬁﬁﬁk|QﬁPQﬁh§§e%e§1?GBd9I%hﬂ%n¥ﬁm;ﬁ&ﬁ%ﬁ?ﬁb@épheno
100 mi T. ft t h t

slirred t UL EEEH RO YS s S P £ Prp AR ER R R he A { i p

carjied oyickiorigkb, 4 hours under a tol uene- refIUX|ng condition, (ii) for
18 hour at roomtenperature, (iii) for 7 hours under a tol uene- refIUX|ng

condi ti on;baddtét¥) bhek 1 Hi Meity B i TPDIh 4 SHPRAAEHER:1 afh ifdy PEOL ¥@L haw
needl e-1i ke crystal was filtered, and dried under vacuum 1o at room

tenpemﬂLﬁzermedebycybﬂapmmuydwbﬂygptﬁnaumettdwhdpmﬂdﬂ Next, into a
100mL four-necked flask purged with argon, 0.978 ¢ 1. 15 nnDI) of said
yeIIow<x%@ﬂ%@m%thégyﬁﬂo@ﬁWﬁﬂQRﬁﬂylt1taﬂlum trichloride,

[hydrotris(3,5-dimethylpyrazolyl)borateltitanium

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

25 trichloride, [tris(3,5-diethylpyrazolyl)methyl]titanium
trichloride and
[tris(3,5-di-tert-butylpyrazolyl)methyl]titanium
trichloride.

Still further examples of the metal compound represented

30 by the formula [4], wherein M is a titanium atom, are compounds




"di-tert-butoxide", "diphenoxide" or
were charged. Thereto, 0.250 g (1.18 mmol) of i5 pentafl uorophenyl boric
acid and 16ifi2 .6t digitasite-etelehapged o™ r Govd teomeeundseinTwhighxt ure was

stirred fQr 3 hqurs under a refluxing condition. By allow ng the mxture to
stand wi t NGELCBIGTIAR, 12 WAP BOBECARIHARAT WANHRHILE, 15 AP aRaed to

super nat an L Equi 4 vas 2 VeLl groghaan | hquidof i tewryalal yas obtained

20 by distiT'Ting out Vvol atiTe conponerits under "vactuum “an r¥|ng. (2)
Prodyct i on@f eagidiztd o myﬁ@ﬁr@ﬁﬁ Ay NG HEMIRT » Vactiihan -ggtoc] ave
reactor having an inner volune of 400ml equi pped with a stirrer, and

repl aci ng"zriinee hatvmkpheretthetRokidet) angann-IXbpdxodehexane as a
solvent and 10 ml of 1-hexene as a conononer were charged, and the reactor
was heat edtréi®@pCophiride bt hYtehennhy togd datli.l € tadi Usebngoxtided et hyl ene
pressure of 0.6 MPa. After the systemwas stabilized, 0.25 m (250 |cnol)
of triisobbFyraraEH MRS motFiPhenpgrddee’ & ution) was charged,

i ) . 6 1 Et f .ethyl bi i nd | i i
oo ori vekt) (%, BB - nai Sy Badngia Bl Sne0l ol L W ren T, 6 g
of t;he white c i i
e P on EXGp IO 8513 hrbB% Mg rhpk- it (AR b Ahe FBEmuLa

et hyl ene {9)1kegpeidena0Rst 2Kt uRrLsH b aASafni@ WHion 1 ade &nelkean
et hyl ene- 1- hxene copol yner was obtai ned. The pol yneri zation activity, SCB)

Mv and Maiivhiwhvibch 8. 9t Xt 206 ug/ atlomZr /imowhe hhodre 660001 andd2cémpounds
respectively. 1o Conparative Exanple 1 Exanple 1 was repeated except that
73.9 ny ofStAkanArte tor st Al R gkampl orl & Hhafrivhapged to 49.8 ny

Gi hy! one- 1- hxen EXERARASE LR BhE L RROwS Eshganantad YA EoS Ml o 1
hat . 73,9 ' I din Ex le 1 (2
vas Ehangba (o BaRE R +5 2 Pyt oFEele S8R o crystal propared in

Exanpl e 13(3) -mA¢ng18@etasM! (4r PPA YpReh{2C6 @f an et hyl ene- 1- hxene

copol ynmer was obtai ned. Conparative Exanple 3 (1) Preparation of bismuth
conpound @bméthplaxi@ 1iindjalircker kedbtbmasBepurged wWith argon, 0. 957 g
(1.13 mol) of the yellow crystal prepeared in Exanple 1 ( 1) and 30 m of
t ol uene wer2' chakh¥deneidsdi(ciR)0-4-pl2enyle505." -568 mmol ) of

pent af | uor ophenyl boronic acid and 10 ml of toluene were charged at room
tenperatu@%.tﬁﬁi°ﬁ?%9&ﬂ§3&¥$%ﬁQ¥r%ﬁb¥BWi§6'three hours under a refl uxing

congption,to, obtaln,a LolueN&R) -4-phenyl-5,5" -
di-n-propyloxazoline]lnickel dibromide,
2,2'-methylenebis[(4R)-4-phenyl-5,5"'-
diisopropyloxazoline]lnickel dibromide,

2,2'-methylenebis[ (4R)-4-phenyl-5,5"-

30 dicyclohexyloxazoline]lnickel dibromide,




nickel dibromide,
67 solution of the bisnuth conmpound, which solution had a concentration of
t he bi smitetkphpoahdsof 4Rg - 4-matbwipi 5 B/ nfli - (Ahmehydme@nylk i on was
calculated fr th ghar ed anounts of the conpounds s (2) Production of
addi ti on Pt @ﬁi? 1d€ QG epeat ed except that 73. 9 ny of the

whi te crys Ex(%yfg\,ggbagigm g €08 ok eLhe el obtained in

t he above race 10°€ Fene- I‘L xene

COpQd Y MEroWisn PPE & Agdkel @%bgo?rllr& 1. A netal corrpound obt ai ned by a
process conprising the step of contacting the follow ng components (a) to

(c), 5 westethyl éhebasPYAR )6l -exBa® enid{ b 4caatagiotharssfysowadol to 8
nol, and the anmount of the conponent (c) contacted is from0.6 to 8 nol,

per 1 noﬁnﬁ]nimk%bn@éhﬁpmiﬁg., respectively ( a) a conpound r epr esent ed
by the follow ng formu B lo BilLlz [é&, gg.und represent ed
by the1WHQQRH¥EP?B%ﬁﬁKéR -3 Femh¥¥‘ﬁ+? - 2aﬁ8t99x? en¥al konpound
representexd‘_le {he]fol Low al 3], R23 nJ(~H)n [3] , 20 wherein r
is a val ence 0% = Tt i ﬁ?ﬁW@%%h atom a hal ogen atom a hydrocarbon
gro or ﬂ”ﬁﬁfii r n e o] Xy st, they may
be #ﬁe sé%e or %ﬁgggﬁgﬁyrgmﬁgﬁéygn% \r/]g;rndirv\?g %eﬁ%%%%%e%y%)‘om of the

G oup 15 g¥azlfl ide {hecrell adbeomlle, s is a valence of T; Rl is an 25
el ectron-w t hdrawi ng group or an el ectron-w t hdraw ng group-contai ni ng

group, am¢tﬂkﬂenabnsf(mﬁne4Rﬁe$hyM{ﬂ"5t#&w-hmymbEhbhgphmnykm di fferent
fromone another; nis 2 or 3;
oxazollne]nlckel dibromide,
methylenebis[spiro{(4R)-4-methyloxazoline-5,1"-

20 cyclobutane} ]lnickel dibromide,
methylenebis|[spiro{(4R)-4-methyloxazoline-5,1"-
cyclopentane}lnickel dibromide,
methylenebis[spiro{(4R)-4-methyloxazoline-5,1"-
cyclohexane}]nickel dibromide,

25 methylenebis[spiro{(4R})-4-methyloxazoline-5,1"'-
cycloheptane} lnickel dibromide,
2,2'—méthylenebis[(4R)-4-isopropyl-5,5-dimethyloxazoline]
nickel dibromide,

2,2'-methylenebis{(4R)-4-isopropyl-5,5-diethyloxazoline]

30 nickel dibromide,




2,2'-methylenebis[(4R)-4-isopropyl-5,5-diphenyloxazoline]
Jis an atomof the Goup 13 in the periodic table; and RZ is a hydrocarbon
group ( anéckphinddhsomdidenr e RQ s exist , they may 30 be the sane or
different_from one another. 2. The netal conpound according to Caim

1, wherei fi- % |§35hﬁﬁﬁﬂﬁﬁﬁﬁkﬁ*ﬁﬂcﬁ %ﬁ°8§9§¥ﬁ ~2t:omdss &- The netal conpound

accordln t n11 wher ein Rl i enat hydr ocar bon group. 4. The
et al co%%og%gigccoyéﬁﬂfqzo%ﬁ%ﬁ ﬁ?ﬁmﬂ ﬁOFH donponent (b) is a

Flugpi nat gd, phgaehy1kQebis ﬂFiﬁWﬂéﬂ1§€ﬂP8H9§ %C%mﬁij¥hlﬁé£%§lﬁhén yher ei n

t he conponent (b) is pentafluoropheno 6. " The netal conpound accordlng to

Caim1l) ybeaeobbhiBelnickas alMdant&e of 3. 7. The netal conpound according
to daiml, wherein J is a boran atom zo 8. A catalyst conponent for

addi ti on PolyrmeethyileoebdeEiprdR) My Bsoptrapydedpdudd dctording to daim 1.
9. Acatalyst for addition polynerization obtained by a process conprising
the step %@t%ﬁ%PBEPVﬁQ°§@ﬁﬁ%ﬂ%ﬁin%%h%bn@hprﬁﬁiﬂ@r addi tion pol ymeri zati on
according,t

Consi st ity B -HeERr Lot bhed (B Y oFadotaByi Sae madid Keri es, and o
opt ponal | ya &k gﬁ@ﬂghﬁ@§3¥3f¥ﬂg¥ﬁgﬁké£3dlﬁgo%gd eThe catalyst for addition
pol ymeri zati1 on cor
2,2" -methylenebls[(4R) -4-isopropyl-5,5-di-(3-
methoxyphenyl)oxazoline]lnickel dibromide,
2.2'-methylenebis[ (4R)-4-isopropyl-5,5-di-(4-
methoxyphenyl)oxazoline]lnickel dibromide,

20 2,2"-methylenebis[spiro{(4R)-4-isopropyloxazoline-5,1"'-
cycleobutane} ]nickel dibromide,
2,2'-methylenebis|[spiro{(4R})-4-isopropyloxazoline-5,1"'-
cyclopentane}]lnickel dibromide,
2,2'-methylenebis[spiro{{4R)-4-isopropyloxazoline-5,1"'-

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

nickel dibromide,

30 2,2"-methylenebis[ (4R)-4-isobutyl-5,5-diethyloxazoline]




2,2'-methylenebis[(4R)-4-isobutyl-5,5-
70 to A aim9, wherein the conpound (B) is a netallocene conmpound. 11. A

process f ¢dqyaddihegxylenaaddinedmnipideiretitwompidei ng t he step of
polynerizin%,an addi tion polynerizable s nononer in the presence of a

catal yst for? 'adf it otepebyFel ARAridod saibritt 13- $ odEphpRYd.oxeZone br ocess

for produci.n n dition polyner according to Claim1ll, wherein the
addi tion é&%%é;iéghﬁ%@ﬁgennnoner Is an olefin. 13. The process for

ProdiCi ng 2213 A P PO YIP 4RGCALANBI R Q81 g1 uk . (WG G AAY LT On

pol yneri zabl e nono ination of ‘et hylene a .15 M

3VhOT3Mh 263 4MEMRsIsdh a3hvbomMae , '
q3Mh3Mh93Mhg3Mhg3hhr g3Vh93Mhig3Mh 9@ M9 T3Mhg3NMhr g3Mhg3Mvh g3Mh g3Mh

q3Mhq3MVn3 RN 3 Mmed 3¢ Sisinod B VA R3 MAS 4 3dnudgHT-avha M B M g 3k By paiivhy3Vhg3vh
g3M13VhT3Nh T3Nh) ‘
T3NMh3Mh 3VRVARIPREIH TSR B M TR RAMAERVh O T3V VT3M T 3VMh9Gq3Mh T3MhOT3Mh T3Nhr T3Mh

g3WnT3Mh9q3 9 93MhT3Mh) ,9N>: = Uh 45 C )

o l_pppgp%”égﬁ%%plpeprb%ﬁmﬁe)ﬁaﬁﬁﬁmwoomo%obes@ﬁmmm| @08
> . . : . .

p|8>§‘??~§§$%9HE§E5U55§§$B?Q£E ggﬁgfxpxpxpxp>pxp<xxpx~xpxpxpxpxpxpxpxpxpxpx

pxxp<xxp<n>s@88&@%@&@@%@%84%pxp&%@%&%&&@ﬁw&mxp8p8p80><OXpo80808p8p
8p8p8p80808p8p8p8p80p800808888<x88<x883080808080808888888880| <88<x88>x88888

08888~?~~?2>m22Rexppin¥PPoR3zoX 2adinitkE g Wibromide ,
X>XX8~?>?2?2~22?2X~>?X?>X| >?<<x| ????X?| <x<<~<?<??8D/ : SSF( (45 FC

((C(C(((xx 82> <matiny-18]ed8kBk PR B p 8 <t s p®8tdx-B)<i db~<| ><@<p| p>| p>p~p~ppp<p
lopx8<

<1<<08<p0pH3pBREFEIRNIPOc02Rb B0 Biokedp GiBnbdpp088<pppx 88880ppp<<80
ggg ?Eﬁf;gggﬁg§>k§§]g%?%%?%é{%%?%%;iéﬁg§]§'Q%i?gg¥£g]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] cahCAb¢RLGIAPTAINRAl FG £2b £8h63hG%%kel dibromide.
2,2'-methylenebis[spiro{{4R}-4-isobutyloxazoline-5,1"-
cyclobutane} nickel dibromide,
2,2'-methylenebis[spiro{ (4R)-4-isobutyloxazoline-5,1"'-

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

cycloheptane} lnickel dibromide,

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




2,2'-methylenebis[(4R}-4-tert-butyl-5,5-
$ %\ st Tb N
Fhu}xsnldQH%ﬁﬂR%QRE}@&?éaPéaFd§W§HQkﬂd%ﬂ¥thé$ea]ca]ca]ca]ca]ca]ca]ca]cﬂ
caj ca] ca] ]ca]ca l.cal (68 nCnnDE} xsni d_Z] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ]an]“b%%}éﬁ'%% Bé}siz]“(‘ﬁ ‘éé]t(%ﬁ'gé?‘&‘é?%a?carca] ca] ca] ca] ca] ca] ca] ca]
ca] ca! Dm
<Q]Q| } Xsni ?’ﬂ%cal]y a?}é%f%]éfgg]]8éfc§]lc§]lcbzﬂ°c%lj ca] cal] ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] £ calcal caloalspbsabeal ¢akgalicaddd IS ks -bxsni d_7] ca] ca] ca] ca] ca] ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]ca] ca!' (HiSkd ohexyloxazoline]lnickel dibromide,
}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca] ca] ca] GaliamelhalengoisE4fBa-4-tert-butyl-5,5-di-(2-
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2,2'-methylenebis[ (4R)-4-phenyl-5,5-di-(4-methylphenyl)
oxazoline]lnickel dibromide,
2,2'-methylenebis[(4R)-4-phenyl-5,5-di-{2-methoxyphenyl)

20 oxazoline]lnickel dibromide,
2,2'-methylenebis[(4R)-4-phenyl-5,5-di-(3-methoxyphenyl)
oxazoline]lnickel dibromide,
2,2"-methylenebis[ (4R)-4-phenyl-5,5-di-(4-methoxyphenyl)
oxazoline]lnickel dibromide,

25 methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"'-
cyclobutane}]lnickel dibromide,
2,2'-methylenebis[spiro{(4R}-4-phenyloxazoline-5,1"'-
cyclopentane}]lnickel dibromide,

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

30 cyclohexane} Inickel dibromide,




nickel dadlbromilide,
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2,2'-methylenebis[(4R)—4-benzyl—5,5-diphenyl]oxazoline]
nickel dibromide,
2,2'—methylenebis[(4R)-4—benzyl—5,5-di-(2-methylphenyl)

15 oxazolinelnickel dibromide,
2,2'—methylenebis[(4R)—4—benzyl—5,5-di—(3—methylphenyl)
oxazoline]nickel dibromide,
2,2'-methylenebis[(4R)—4—benzyl—5,5-di-(4-methylphenyl)
oxazoline]nickel dibromide,

20 2,2'-methylenebis[(4R)—4-benzyl-5,5—di—(2—methoxyphenyl)
oxazoline|nickel dibromide,
2,2'—methylenebis[(4R)—4-benzyl-5,5~di—(3-methoxyphenyl)
oxazoline nickel dibromide,
2,2'-methylenebis{(4R)-4—ben2yl-5,5—di-(4-methoxyphenyl)

25 oxazoline]nickel dibromide,
2,2"'-methylenebis[spiro{(4R)-4-benzyloxazoline-5,1"'~
cyclobutane}lnickel dibromide,

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

cyclopentane}]lnickel dibromide,

30 2,2'—methylenebis[spiro{(4R)—4-benzyloxazoline-5,1'—




[hydrotris(3,5-diethylpyrazolyl)boratelnickel bromide, and
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O- ' qloogaéiﬂ) "diisopropyl"., "diphenyl", "dibenzyl",
“dimethoxide", "diethoxide", "di-n-propoxide",
15 "diisopropoxide", "di-n-butoxide", "diisobutoxide",
"di-tert-butoxide", "diphenoxide" or
"di(2,6-di-tert-butylphenoxide)}".

A further example of the metal compound represented by

the formula [4], wherein M is a nickel atom, is a compound

20 represented by the following formula [7]:
R53 R54
S1—N —pR52 7
RO—=N__N—R [7]
Ni
/
x:

wherein each of R®' and R°? is a 2,6-diisopropylphenyl group;

25 each of R* and R** is independently of each other a hydrogen

atom or a methyl group, or R*! and R** are combined to form an




group, an isopropoxy group, a n-butoxy group, an isobutoxy
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10 above-mentioned nickel compounds is changed to a "palladium
atom”, a "cobalt atom", a "rhodium atom” or a "ruthenium atom”.
Examples of the metal compound represented by the formula
(4], wherein M is an iron atom, are
2,6-bis-[1-(2,G—dimethylphenylimino)ethyl]pyridineiron
15 dichloride, 2,6-bis-[1-(2,6-diisopropylphenylimino)ethyl]
pyridineiron dichloride,
2,6-bis-[1-(2-tert-butylphenylimino)ethyllpyridineiron
dichloride, [hydrotris(3,5-dimethylpyrazolyl)borate]liron
chloride, [hydrotris(3,5-diethylpyrazolyl) borateliron
20 chloride, and
[hydrotris(3,5-di-tert-butylpyrazolyl)borateliron
chloride: and compounds in which "dichloride® in the

above-mentioned iron compounds is changed to “"dibromide",

"difluoride™, "diiodide", "dimethyl", "diethyl",

25 “diisopropyl", "diphenyl", "dibenzyl", "dimethoxide",
"diethoxide"; "di-n-propoxide”, "diisopropoxide",
"di-n-butoxide", "diisobutoxide", "di-tert-butoxide",

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

Further examples of the metal compound represented by

30 the formula (4] are compounds obtained by changing an "iron




(cyclopentadienyl) {2- phenoxy)titanium chloride],
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0/G-O%QXGX&;LL(-)(S:mbls[::.sopropj,arllde.ne (tetramethylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium methoxide],
U -oxobis [dimethylsilylene(cyclopentadienyl)
{2-phenoxy)titanium methoxide],
U -oxobis[dimethylsilylene(cyclopentadienyl)
20 (3-tert-butyl-5-methyl-2-phenoxy)titanium chloride],
t# -oxobis[dimethylsilylene({methylcyclopentadienyl)
(2-phenoxy)titanium chloride],
i -oxobis[dimethylsilylene(methylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium chloride],
25 4 -oxobis[dimethylsilylene{tetramethylcyclopentadienyl)
(2-phenoxy)titanium chloride],-and
[ ~oxobis[dimethylsilylene(tetramethylcyclopentadienyl)
(3-tert-butyl-S-methyl-2-phenoxy)titanium chloride].

Further examples are compounds obtained by changing "chloride™"

30 inthese compounds to "fluoride"”, "bromide", "iodide", "methyl",




the metal compound represented by the formula [4] are
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#10%&' () - @31Q%$&—Ghtjmlsjﬁbthyl 2-phenoxy)titanium],
di- & -oxobis[isopropylidene(methylcyclopentadienyl)
(2-phenoxy)titanium],
di- /4 -oxobis[isopropylidene(methylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium],
15 di- /4 -oxobis[isopropylidene '
(tetramethylcyclopentadienyl)(2-phenoxy)titanium],
di- i -oxobis[isopropylidene ({tetramethylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium],
di- /4 -oxobls [dimethylsilylene(cyclopentadienyl)
20 (2-phenoxy)titanium],
di- i -oxobis[dimethylsilylene(cyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium],
di- 4 -oxobis[dimethylsilylene(methylcyclopentadienyl)
(2-phenoxy)titanium], ‘
25 di- 4 -oxobis[dimethylsilylene{methylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium],
di- 4 -oxobis[dimethylsilylene(tetramethylcyclopentadienyl)
(2-phenoxy)titanium] and

di- 4 -oxobis{dimethylsilylene(tetramethylcyclopentadienyl)

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




nickel, bis(1l,5-cyclooctadiene)nickel,
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15 bis[1l,2-bis(diphenylphosphino)ethane]nickel,
dichloro[l,3-bis(diphenylphosphino)propane]nickel,
bis[1l,3-bis(diphenylphosphino)propanelnickel, tetraamine
hickel 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, wvanadium
tetrachloride and vanadiumoxy trichloride. Anexample 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 metal compounds as the compound (B}

30 may be used singly, or may be used in combination of twe or
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organcaluminum compound represented by the following formula

[8]:

Re4ALY; 4 [8]
15
wherein d is a number satisfying 0< d £ 3; R® is a hydrocarbon
group, and when two or more R® groups exist, these may be the
same or different; Y is a hydrogen atom, a halogen atom or an
hydrocarbonoxy group, and when two or more Y's exist, they
20 may be the same or different.

R® in the formula [8] is preferably a hydrocarbon group
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

25 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, a n-hexyl group or a n-octyl group.

Examples of the halogen arom as Y in the formula [8]

are a fluorine atom, a chlorine atom, a bromine atom and an

30 iodine atom, and preferred is a chlorine atom.




isopropoxy group, a n-butoxy group, a sec-butoxy group, a
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an alkoxy group having 1 to 24 carbon atoms, and more preferably
a methoxy group, an ethoxy group or a tert-butoxy group.

Examples of the aryloxy group as Y in the formula [8]

are a phenoxy group, a 2-methylphenoxy group, a 3-methylphenoxy

is 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 2,3,4-trimethylphenoxy group,

a 2,3.,5-trimethylphenoxy group, a 2,3,6-trimethylphenoxy

20 group, a 2,4,5-trimethylphenoxy group, - a
2,4,6-trimethylphenoxy group, a 3,4,5-trimethylphenoxy group,

a 2,3,4,5—tetramethy1phenoxj group, a
2,3,4,6-tetramethylphenoxy group,
2,3,5,6-tetramethylphenoxy group, a pentamethylphenoxy group,

25 an ethylphenoxy group, a n-propylphenoxy group, an
isopropylphenoxy group, a n-butylphenoxy group, a
sec-butylphenoxy group, a tert-butylphenoxy group, a
n-hexylphenoxy group, an-octylphenoxy group, a n-decylphenoxy

group, a n-tetradecylphenoxy group, a naphthoxy group and an

30 anthrathenoxy group.




group, a (2,3- dlmethylphenyl)methoxy group, a
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(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)methoxy group, a (n-hexylphenyl)methoxy
group, a (n-octylphenyl)methoxy group, a
(n-decylphenyl)methoxy group, a
(n-tetradecylphenyl)methoxy group, a naphthylmethoxy group

and an anthrathenylmethoxy group.

30 The aralkyloxy group as Y in the formula [8] is
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triﬁethylaluminum, triethylaluminum, tri-n—propylalumihum,
tri—n—bufylaluminum, triisobutylaluminum,
tri-n-hexylaluminum and tri-n—octyléluminum; a
dialkylaluminum chloride such as dimethylaluminum chloride,
15 diethylaluminum chloride, di-n-propylaluminum chloride,
di~n-butylaluminumchloride,diisobutylaluminmmbhlorideand
di-n-hexylaluminumchloride; an alkylaluminum dichloride such
as methylaluminum dichloride, ethylaluminum dichloride,
n-propylaluminum dichloride, n-butylaluminum dichloride,
20 isobutylaluminum dichloride and n-hexylaluminum dichloride;
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
25 as methyl(dimethoxy)aluminum, methyl(diethoxy}aluminum and
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,




Among them, preferred is a trialkylaluminum, further
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20 1 to 1 : 10000, and preferably from 1 : 1 to 1 : 1000.

As the catalyst for addition polymerization of the
present invention, areactionproduct obtainedbypreliminarily
contacting the component (A) and the component (B), optionally,
further the component (C) may be also used, andlthey may be

25 alsousedbybeihgseparatelychargedinapolymerizationvessel.
The arbitrary two components among them may be also previously
contacted, and further, another component may be also
contacted,

Examples of the addition polymerizable monomer in the

30 present invention are an olefin, a diolefin, a cyclic olefin,




5-methyl-l-hexene, l-hexene, l-heptene, l-octene, l-nonene,
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tricyclodecene, tricycloundecene, pentacyclopentadecene,

20 pentacyclohexadecene, 8-methyltetracyclododecene,
8-ethyltetracyclododecene, 5-acetylnorbornene,
5-acetyloxynorbornene, 5-methoxycarbonylnorbornene,
5-ethoxycarbonylnorbornene,
5-methyl-5-methoxycarbonylnorbornene, 5-cyanonorbornene,

25 8-methoxycarbonyltetracyclododecene,
8-methyl-8-tetracyclododecene and
8-cyanotetracyclododecene; an alkenyl aromatic hydrocafbon

such as an alkenylbenzene (e.g. styrene, 2-phenylpropylene,

2-phenylbutene and 3-phenylpropylene), an alkylstyrene (e.g.

30 p-methylstyrene, m-methylstyrene, o-methylstyrene,




divinylbenzene) and an alkenylnaphthalene (e.g.
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n-butyl methacrylate and isobutyl methacrylate), an
unsaturated dicarboxylic acid (e.g. maleic acid and itaconic
acid ), a vinyl ester (e.g. vinyl acetate, vinyl propionate,

20 vinyl capronate, vinyl caprate, vinyl laurate, vinyl stearate
and vinyl trifluorcacetate), an unsaturated carboxylic acid
glycidylate (e.g. acrylic acid glycidylate, methacrylic acid
glycidylate and itaconic acid monoglycidylate), and a cyclic
ether (e.g. ethylene oxide, propylene oxide, l-hexene oxide,

25 cyclohexene oxide, styrene oxide and tetrahydrofuran).

The catalyst foradditionpolymerization of the present
invention can be applied to homopolymerzation or

copolymerzation of these monomers. Examples of a combination

of monomers constituting the copolymer are ethylene and

30 propylene; ethylene and l-butene; ethylene and l-hexene; and




particularly preferably copolymers of ethylene with an «
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method and a slurrypolymerizationmethod, inwhichanaliphatic
hydrocarbon (e.g. butane, pentane, hexane, heptane andoctane),
15 an aromatic hydrocarbon (e.g. benzene and toluene) or a
halogenated hydrocarbén (e.g. methylene dichloride) is used
as a solvent; a bulk polymerization method, in which
polymerization is carried out in a liquid monomer; a gas phase
polymerization method, in which polymerization is carried out
20 in agaseous monomer; and a high-pressure polymerizationmethod,
inwhich polymerization iscarriedout ina 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.
25 A method of feeding the respective components in a
reactor is not particularly limited. Examples thereof are a
method of feeding them in a sclid condition; and a method of

feeding them in a condition of a solution, a suspension or

a slurry, using a hydrocarbon solvent, from which components

30 deactivating catalyst components such as moisture and oxygen




The concentration of the component (B) is usually from 0.0001
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be appropriately determined according to the kind of a desired
15 polymer and a reaction apparatus, and a range of from 1 minute
to 20 hours can be adopted.
In order to control a molecular weight of an addition

polymer, a chain transfer agent such as hydrogen may be added.

20 Examples
The present invention is further illustrated in detail
acdordingtx:Examples and Comparative Examples below, but the
present invention is not limited thereto.
The measurement values of respective items in Examples

25 were measured according to methods described below.

(1) Content of @ -o0lefin unit in copolymer (short chain branch
degree : SCB)

The content of an & -olefin unit in an obtained polymer

30 was determined from an IR absorption spectrum, wherein the




infrared spectrometer (FT-IR7300, manufactured by NIPPON BUNKO
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10 It was measured at 135C in a tetralin solution using

an Ubbelohde viscometer.

(3) Molecular weight and molecular weight distribution
They were determined under the under-mentioned
15 conditions according to a gel permeation chromatography (GPC).
A calibration curve was prepared using standard polystyrenes.
Molecularweight distribution was evaluatedbyaratio, (Mw/Mn),
of a weight average molecular weight (Mw) to a number average
molecular weight (Mn):
20 eguipment: 150C type, manufactured by Milipore Waters
Co., Ltd.,
| column: TSK-GEL GMH-HT, 7.5 X 600 X 2 columns,
measurement temperature: 1407T,
Solvent: o-dichlorobenzene, and

25 measurement concentration: 5 mg/5 ml.

Example 1
(1) Preparation of bismuth compound

Into a 300 ml four-necked flask purged with argon, 9.88

30 g (22.4 mmol) of triphenyl bismuth and 100 ml of toluene were




toluene-refluxing condition, (ii) for 18 hour at room
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were charged. Thereto, 0.250 g (1.18 mmol) of

15 pentafluorophenylboric acid and 10 ml of toluene were charged
at room temperature. The mixture was stirred for 3 hours under
a refluxing condition. By allowing the mixture to stand without
stirring, awhite precipitationwas formed, and the supernatant
liquid was a yellow clear liquid. A white crystal was obtained

20 by distillingout volatile components under vacuum, and drying.

(2) Production of addition polymer
After drying under vacuum an autoclave reactor having
an inner volume of 400ml equipped with a stirrer, and replacing
25 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 C. Then, ethylene was fed while
adjusting at an ethylene pressure of 0.6 MPa. After the system

was stabilized, 0.25 ml (250 (#mol) of triisobutylaluminum (1

~ 30 mmol/ml, toluene solution) was charged, successively, 0.5 ml




result, 1.97 g of an ethylene-1l-hxene copolymer was obtained.
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Comparative Example 2
Example 1 was repeated except that 73.9 mg of the white
crystal used in Example 1 (2) was changed to 60.9 mg (71.6
#mol) of the yellow crystal prepared in Example 1 (1). As a
20 result, only a trace of an ethylene-l-hxene copolymer was

obtained.

Comparative Example 3
(1) Preparation of bismuth compound

25 Into a 100 ml four-necked f£flask purged_with argon, 0.957
g (1.13 mmol) of the yellow crystal prepeared in Example 1
(1) and 30 ml1 of toluene were charged. Théreto,o.lzog (0.568
mmol) of pentafluorophenylboronic acid and 10 ml of toluene

were charged at room temperature. The mixture was stirred for

30 three hours under a refluxing condition to obtain a toluene




(2) Production of addition polymer
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to 8 mol, and the amount of the component (c) contacted is
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20 wherein r is a valence of Bi; L' is a hydrogen atom, a halogen
atom, a hydrocarbon group or a hydrocarbon oxy group, and when
two or more L''s exist, they may be the same or different from
one another; T is a non-metal atom of the Group 15 or 16 in
the periodic table; s is a valence of T; R! is an

25 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 cne another; n is 2 or 3;
J is an atom of the Group 13 in the periodic table:; and R? is

a hydrocarbon group, and when two or more R¥'s exist, they may

30 be the same or different from one another.




is a halogenated hydrocarbon group.
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$10%s r&-ﬁﬁswh)valence of 3.

7. The metal compound according to Claim 1, wherein J

is a boran atom.

20 8. A catalyst component for addition polymerization

comprising a metal compound according to Claim 1.

9. A catalyst for addition polymerization obtained by

aprocess comprising the step of contactingacatalyst component

25 for additionpolymerizationaccording toClaim 8 with a compound
(B) of a metal selected from the group consisting of metals

of Groups 3 to 12 and lanthanide series, and optionally an

organcaluminum compound {(C).

30 10. The catalyst for addition polymerization according




polymerization according to Claim 9.
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