.e3e(% fdéTM 1 ELECTRON W THDRAW NG GROUP- CONTAI NI NG METAL COVPOUND
BACKGRCUND OF THE I NVENTION Field of the Invention The present
relates to an el ectron w thdraw ng group-containing netal conp Mﬁﬂﬁﬂmmmmw“\
conmpound i s useful as conponent for adeition pol yneri zati on.
I

pol ynmers such as pol ypropyl ene and pol yet hyl ene are excel | ent |n neemdhi cal
properties, chem cal resistance and the |ike and excellent in bal ance

between those i i ffiGl have been wi dely
used for vari ofbReRRaR, FARLRIF cHBus qdniaTie Mg S GamiiD
conventional ly produced by pol ynerizing an olefin using a conventional type
solid catalyst (nulti-site catalyst) which conbines a solid catal yst
conponent obtai ned by using a nmetal conpound of G oup IV su mm mm;
trichloride or titaRRGCKCROUNEC BIFo THEe INMENT IONet al conpoun W
represented by an organoal umi num conpound. A process for producrm@wan

addi tion pol yneteldhbchtpel Ya®enzeésnan addition-pol yneri zab7_P nononer
using a 2 so-called single site catal yst prepared by conbining a
transition metgheConpessighwhi qmve%tqcfrr er %@&aftegm ar§0l i cataly

conponent havi ng been used fromold for exanple , a netallocene conpl X )
with an awyhhﬁﬁﬁamégoQr@uph@dmt@anumgrmaﬂaﬁlqompmmmsedThEsrcem@mphd JP- A

and mothyt SaRBRE o RoCoRRPHRBE” £By " PEURERR £ WARE L aSai 1 ¢ boron

conpound and such transition nmetal conpound are conbi ned. For exanple, io
JP- A-1-50203 reports a process usi ng bi s(cycl opent adi enyl ) zi rconi um

di mret hyl @ee ‘ 1 Redartiend ki s(pent af | uor ophenyl ) borate. The
ol efin polyners obt ai ned by u5|ng these single site catal ysts have a
narrower nol ecul Skneei ghefdnspelyBersn sush RgnPPAYD remYAiael BRpd he

conventional type solid
polyethylene are excellent in mechanical properties,

=a
I T SH

chemical resistance and the like and excellent in
balance between those proberties and econonfical
efficiency, they have been widely used for various
molding fields. These olefin polymers have been
conventionally produced by polymerizing an olefin usirfg
a conventional type solid catalyst (multi-site
catalyst) which combines a solid catalyst component
obtained by using a metal compound of Group IV such as
titanium trichloride or titanium tetrachloride, with a
metal compound of Group XIII represented by an
organoaluminum compound.

. A process for producing an addition polymer, which

polymerizes an addition-polymerizable monomer using a



catalyst(multi-site catalyst), and further, a conononer is nore
honogeneousl y copol yneri zed in case of a copolyner. Accordingly, it is
known that a nore honbgeneous copol ynmer than a case of using the 20
conventional type solid catalyst is obtained. The inprovenent of such
catal yst conmponent for addition pol ynerizati on has been intensively
studi ed, and the kinds of netals used for main catal yst conponents are
wi dely reported over the respective Goups of the 25 Periodic Table. For

exanple, in Aﬂﬂﬁméaﬂhéﬁlsiﬂ%&eEQit§8cé@§1%é92§iephke6599ré@ﬂbiﬂih?aa

nmet al | ocene conpl ex of the oup Il tot oup XI'I'l and non-nefall ocene

3 conpound aretedheftiva metale gvaiporad ablybéh COSPAREHesen® firfin ¢ her
hand, as a co-catal yst conponent as an activator for conbining with the
nmet al | ocene coagplid catabystet@iporent onpog iteramsadifimooxaihd pBdongi ng
to 5 a conpound of the Goup XIll, a boron conpound and the |ike have been
mai nly devel opstRmpELe + heme yiwbhoaangdeempbaxpovifdran whiminexaneedt n

pol ymer i s produced usingﬁa single-site catalyst, the nolecul ar weight of

t he addi 5 on pdt§nkikept 25n&8CeR tly RHPRISLE ovf OBNEXERR Lenp I rdirent

th f h b hred. JP-A-6-329713 ts. t al yst f

pol yrer i 21 ng BP0t SHPR SRREEES BEOREER URGP B Sa S HP AT Bl ect ron
Wi t hdrawi ng QrAlR. G Amdd QUR1603HA BhAInRAThehIAA AL 2 i gL ouP. AN
ol efin 1s pol yner having a certain degree of high ) ecul ar wei g can be

obt ai ned by usifgd el +id QUWRLO D UPEL 1 HOWDEFon dliffohhd CARAMude al ways
said that the high nolecul ar weight i's adequately high, a novel catalyst

conponent as aratdivadnr mevhilclkotmpalunte atdecdmivihed . i Fpioeaamplel0 of
hi gh nol ecul ar wei ght, has been desired. SUMVARY OF THE | NVENTI ON An obj ect
of the pResentIBrveht$0A0Bsrepopitsviad®@reaashorptingapabl e of forming a
catal yst for addition 2s polynerization which reveals_a high polynerization

activity by uR¥R(c¥chorghipfdienyild zddqadhiat dbrethylvapAofkrddd-a

producti on mﬂﬁ&%&ffgmgggiu%é%tfgﬁfé(pentafluorophenyl)borate.The

olefin polymers obtained by using these single site
catalysts have a narrower molecular weight distribution

15 than that obtained by the conventional type solid
catalyst(multi-site catalyst), and further, a comonomer
is more homogeneously copolymerized in case of a
copolymer. Accordingly, it is known that a more
homogeneous copolymer than a case of using the

20 conventional type solid catalyst is obtained.

The improvement of such catalyst component for
addition polymerization has been intensively studied,
and the kinds of metals used for main catalyst components
are wilidely reported over the respective Groups of the

25 Periodic Table. For example, in Angew. Chem. Int. Ed4d.
38 428 (1999), it reported that a metallocene complex

of the Group III to the Group XIII and non-metallocene



/

-4 conponent for addition polynerization conposed of a conpound, capable of
formng a catalyst for addition polynerization which reveals a high

pol ymeri zation activity, a catalyst for addition polynerization which is
made by 5 using the catal yst conponent and reveals a high polynerization
activity, and an efficient process for producing an addition polyner using
the catal yst for addition polynerization. Nanely, according to the present
invention there is 10 provided an el ectron w thdraw ng group-contai ni ng

t al d (I I d to h ft d [A]),, obtained
by, cont act i ng (HBOYRY iy EEP NS PooRRBAML (RS B SRt ot hor
d I t. b | f I
(1725 w1 o et o thEh Baf Al B SRR h 2 ohREp AR sl (o)

RP-1TIH [ 2 ]ajc%éf)fc?r %III%QL‘I-{}%O %Hrt‘hs%ﬂb%?&*i@@eﬁ@”@fﬁlggrﬁi a INEL

Rzq_ZJ1HZ [ 3 erein in eac the general tornulae [:
represents an pgrimofafd 88enk! I:oin?o?ihh,ohnt Ae S Sen @ftd he

Periodic Table; c represents a valence of ML; L1 represents a hydrogen
atom a Bal ogen caimpowd sohyithie Grrdaugn X TLpsa Wororm qumpalndund@rthd L1’ s
exi st, they -5 may be nutually the sane or different; Rl represents an
el ect ron-wi t hdride ritage obpenr maiglyudeyetiened ng an el ectron-wi t hdraw ng

- group; R2 represents a_ hydrocarbon group or a hal ogenated hydrocarbon
group; when a pl urBnribeper vbenmpraddigdan palymengicheamANAYSE kThe sanme

different; h of T1 and_JI _independent| t tomgof G
XV or G oup XAOIHMGh et PetT QURESTaBF ciTafas LR SoF L Said (G 1o oSt s a

val ence of T1 Lvely 4. Further ecy I as [ B]
to [E] have béng)nrl(%fé}lian%/g‘zglfgg#egkdﬁﬁeng et%%%ﬁ%f %I’I?_ﬂélgg‘r gIsé/ent
inventiqg, butyRfA RPL1&PNSLHET eHel AmpRIRRRdt HhdPEot "WEB bBBNO the
present application:” [B] A conpound obtained by contacting (d), (e) and (f)

descri bed bel @gsited d)JrE- X06pI2NTL B epspsets eal datdhes gayvpindwt i a [ 4],
MeL2d [4] (e) a conpound represented by the general fornula [5], R3r-iT2H |
51 , and (f) pelysmoisntng g edediiadcbppoise dyeficamla lfugrimym coglpoudd R4 (
J2He_1 ) t [ 6] (wherein_in each of the general fornulae [4] to [6], M
represents anb@VGRSfany @LBCEFPRt HLERGFAWINT HT IRt PaN? dBTSEPI es of the

PO Tab! Cordh LS5 oo R RSV Wity "SRESS SRR S0y dRo0eN
15 polymer having a certain degree of high molecular weight
can be obtained by using the aluminum compound. However,
since it cannot be always said that the high molecular
weight is adequately high, a novel catalyst component

as an activator, which realizes the further improvement

20 of high molecular weight, has been desired.

SUMMARY OF THE INVENTION
An object of the present invention is to provide
a compound capable of forming a catalyst for addition
25 polymerization which reveals a high polymerization
activity by using as a catalyst aid component for

activation and a production method thereof, a catalyst



5.10 15 20 hydrocarbon group; when a plural nunber of L2's exist, they may
be mutually the sanme or different ; R3 represents an el ectron-w t hdraw ng
group or a group containing an el ectron-w thdrawi ng group; R4 represents an
organi c group having a valence of f ; each of T2 and J2 independently
represents an atomof the Goup XV or G oup XVl of the Periodic Table; r
represents a valence of T2; a represents a valence of J2; and "f" is an
integer of 2 to 10.); [ C] A conpound-gepresented by the general fornula |
7] Rg.1 M8 T3 Rs-2 MR 6 Rg.2 h (wherein M3 represents an at om of

the Goup Ill to Goup XIT or |anthanide series of the Periodic Table; when
a plural - S exi_Sta: L hey t r dif ferent;
T represé;ér:rﬁggéﬁggt (I\)/Bn!;%% tﬁ?détt&%% X ,l@%{l}%%’(@%%{ thgou d)of %tfhe 2

Periodi c Table; when a plyral nber of T3' s exist , they may .mutual |y
the sane %?mﬂ???grenF?pﬁéﬁgpréggnt oEWF%$ec?roﬁﬁﬁaQHEFémA%%FgrﬁangFOB
group containing an el ectron-w thdraw ng group; when a plural nunber of RS
s exi st ,Peheperhyabéoruwbarhy refeadsma drid Pl ¥Rt rirBt i @pr asbhvsta,
hydr ocarbon group; a plural nunmber of R6's may be nutually the sanme or

di fferenta "cftalgpreseirs addaltéppe polphehBzatsdnr ggresentis amaaleenbg of
T3 ; and "h" represents a nuneral of 1 or nore.); [ D] A conpound

represgntegihy thehgenecatafgsoul achmBohent M &n&lR7ieyet1R8 jat [h3gh
(wherein M4 represents an atomof the Goup Il to Goup Xl or |anthanide

seri es Ofpéf%@?EEQQESnTal&!&ﬁ_v&% ,EPr&RENTt §nan FHAMih ! h&, s X ¥, .G oup
XV or G oup | of the Periodic Table; when a plural nunmber of Xl1's exist,

h b ly _th e or di SR
ol ertr on BETE AR Ly i o T i C RO PO Rsihg e e B har £RFng

group; when  a Elural nunber of R7's exist, they may be nutually the sane or
di f f er ent29REt +@Rr RELHPEL42ATdPBgen atom a hal ogen atom or a hydrocar bon

group; a plural nunber of R8s may be _
Namely, according to the present invention there is

10 provided an electron withdrawing group-containing metal
compound (I), (also referred to hereafter as compound [A]),
obtained by contacting (a), (b) and (c) described below in
the presence of an ether compound as a solvent:

(a) a compound represented by the general formula (1],
15 M'Llc [1]
(b) a compound represented by the general formula [2],
R'p-1TH [2], and
(c) a compound represented by the general formula [3],
R% 20 H, [3)

20 wherein in each of the general formulae [1] to [3], M!
represents an atom of Group III to XII or the lanthanide
series of the Periodic Table; ¢ represents a valence of M!;
L! represents a hydrogen atom, a halogen atom or a

hydrocarbon group; when a plural number of Ll's exist, they



15 mutually the sane or different; "j" represents a val ence of M,
represents a nuneral |ess

represents a nuneral satisfying O<ts j ; and "i
by one than the valence of X1. ) ; and [E] A conpound represented

lltll

by the

general formula [9]: 20 [ ( ROu-iX2 ) k 1 Mo0O ] mT4R103-m|[ 9 ] (wherein

M5 represents an atomof the Goup Il to Goup Xl or |anthanide

seri es of

the Periodic Table; when a plural nunber of M5 s exist , they may be
mutual ly the same or different; X2 represents an atomof the Goup XV, 25

G oup XV or Goup XVI of the Periodic Table; when a plural nunber

of X2's

exi st) they may be nmutually the sane or different; R9represents an

el ectron-y grambﬂquEQED thd Qﬁm@agbgu ?f?ﬁé LAL NG BN represents an

el ectron- WI rawi ng group ; when a plural nunber of S exl st , t?‘ley may

be mutual ly the sarrq:ehoci dlfferent T" resents_an_atom o% the Goup Xl II

of the Peerllﬁrconra T hr e SER a ﬂgdr dyen %ACER s“8"harBYBH atthor a
be

hydrocarbon roup; when a plural nunbey of R1' s exist t hey may
nut ual | y YRC SR

Bt R TGkt I TOYR i r%prré'ébrrﬁsser%sveﬁ éﬁt‘%‘f‘?ﬁalf%on "group

represents a val ence of X2; and "nf represents a nuneral satisfying | ~ns3.

) lo Furtdiera hhéopessérel ihy@eiociagiy oan d 2 Ut nalte N ea e PBIdIRAeMUkar of
illustrated in detail bel ow DETAILED DESCRI PTI ON OF THE | NVENTI ON

Respeci i vie'M dxa IS itthdhengenee ahutoaiiiyaéhe kame, dr Adiffeténg7]ea¢B] and

[9] represent an atomof the Goup Ill to the Goup XIl or |antha

ni de

series ofyf het Patd ogh ci faddennt e Eherestst 4 ReMi sednedist i ] tWPAE

| norgani ¢ Chem stry Nonencl ature 1989) Speci fi ¢ exanpl est her eof

include a

scandi um Ft 4 UOG! OB ol LANLUN 31 oo Al [ 600l ym gham ¢

vanadi um at o rom umatom a no ybdenum ato a nmanganes

heni to t bal t hodi
atom a %%n%era%e%%n"a” e b B and o b %Fﬁﬁﬁ?éﬁ‘f& “a copper atom a

silver atom a gold atom a zinc atom 25 a admum tom a mercu

ry atom a

samar i um at om FERERR% e‘F‘B‘PEI‘Pr‘\“&(t’I%rrF%ﬁHtFHebPllRE ags [ ttc? MFE] %R ORE®R the

Goup XII is preferable in particular, and a zinc atomr

10 "investigated during the development of the present

invention, but are not considered to form part of
invention of the present application:
[B] A compound obtained by contacting (d), (e) and
described below:
15 (d) a compound represented by the general formula
M*L4d [4]
(e) a compound represented by the general formula
R*,_1T?H [5], and
(f) a compound represented by the general formula

20 R* (J%He-1) ¢ [6]

the

(£)

(4],

(31,

[6];

(wherein in each of the general formulae [4] to [6], M2

represents an atom of Group III to Group XII or lanthanide

series of the Periodic Table; d represents a valence of M?;

L2 represents a hydrogen atom, a halogen atom or a



9-is nost preferable. Respective c, d, g, j and k in the general formulae |
11,041, [ 7], 8] and [ 9] represent a valence of M to M,
respectively, and for exanple, when M is a zinc atom 5 c is 2. Respective
L1 and L2 in the general formulae [ 1 ] and [4] represent a hydrogen atom
a hal ogen atom or a hydrocarbon group, @and when a plural nunber of L1's and
L2's exist, they may be nutually the sane or different. 1o Specific
exanpl es of the halogen atomin L1 and L2 include a fluorine atom a

chlorine atom n%{éﬁgg?%%?%%ﬁ%% iodi ne_atam. As %PiyﬂrSO%%i%% gr oup

in L1 and L2, group or an aral groupis

preferable. 1% o ;enggz %gﬁﬁpﬁ% | ,tlhgnsg}néygr gllzj_ffléﬁ%ne Mg Febde2@3ar bon

atons is prefer clude thereo thyl grodp, an ethyl

group, a n-prepyk1@cAdn i tISOPARDNY SFOEP. 0B gl cOndn Bhe Qer but yl
group, a tert-butyl group, an isobutyl group, a n-pentyl group, 20 a

neopentyl groglectromexiyth@rawphgaghoapt;y! RYroepresentdeayl ogigamic a

n- dodecyl group, a n-pentadecyl group, a n-eicosyl group, and the |like. A
met hyl gsoup, gaoud hdvipoup, vahenseppdpfl; gramip ofa T’eandut’yl group or an
i sobutyl group is nore preferable. 25 Any one of these al kyl groups may be
substitut ed wifilepandenehy NedreAdH H18nAtom e ke AXaHP EVcdF SO atom a

brom ne atom _or an jiodine atgom | es of the 10 al kyl group having 1
26 50 car bon' A RRer SeL ot TR e LAGRIARENES Goln BPSD PhTdde o
fluoronet hyl qgr iflu | @roup._. a«dhi tlugro rQup, a
chl or onet hyl gr %%gz’reg,ae&ﬂcélao%a%eﬁéﬁ/ %@o‘ﬁp, agds %ri (E:Lﬁl %bo%ﬁth eIngup, a
brononet hyl groyR, 13 dj bronmomethyl group, a tribronmonmethyl group, an

i odonet hyl group, a di'iodonethyl group, a triiodonethyl group, a

fl uoroethyl grogn, Aacsthpbunaoespyésahteg, by thé iden@rea Fylrngilclp.7]a

tetrafl uoroethyl group, a to pentafl uoroethyl group, a chloroethyl group, a
di chl oroethyl grogp, a trgchl or e_}aj{/’uyl groups a tetr%chl oroet hyl group, a

pent achl or oet hyIRgrloUp,—M F—groug" br&toet hyl group, a
tribronoethyl group,a tetrabro er hyl gr oufy, a |pent abr onoet hyl group,
' 7

5 6
R s-2 R g2/ h

(wherein M® represents an atom of the Group [l to Group
XII or lanthanide series of the Periodic Table; when a
plural number of M’'s exist, they may be mutually the
15 same or different; T’ represents an atom of the Group
XIV, Group XV or Group XVI of the Periodic Table; when
a plural number of T’'s exist, they may be mutually the
same or different; R’ represents an electron-withdrawing
group or a group containing an electron-withdrawing
20 group; when a plural number of R’'s exist, they may be
mutually the same or different; R® represents a
hydrocarbon group:; a plural number of R®'s may be

mutually the same or different; "g" represents a valence



is a perfluoropropyl group, a perfluorobutyl group, a perfluoropentyl

group, a perfluorohexyl group, a perfluorooctyl group, a perfl uorododecyl
group, a perfluoropentadecyl group, a perfluoroeicosyl group, a

per chl oropropyl group, a perchlorobutyl group, a 2o perchloropentyl group,
a perchl orohexyl group, a perchloroocty} group, a perchlorododecyl group, a
per chl or opent adecyl group, a perchl oroei cosyl group, a perbronopropyl

group, a perbronobutyl group, a perbronopentyl group, a perbronohexyl

group, a 25 perbremqGtyl _ar , eyl OLLDy

perbronnpenta& c%l'g ou%?pgeggggfgﬁgg%g%g%?qéfguﬁ 3%3 ﬁﬁeﬁ%ﬁﬁgsenﬁﬁ.

Further, theseg ] lYd -1 OMPS1 NBY Rgrgqr)t.i ally substituted with an al koxy
group such as a methoxy group, an ethoxy group or the like, an aryl oxy

group such as apah&nedMpehAdPreprebentieldebyofhdnydndt &Y | oomer#um such 5 as
a benzyl oxy group or the like, etc. As the aryl group, an aryl group having

6 to 20 carbon atoms is prefeatqt'a’, Exatplies thereof 8ilncl ude a phenyl

group, a 2-tolyl group, a 3-tolyl group, a 4-tolyl group, a 2, 3-xylyl

group, as2, 4-twheteimn b reprasBndys yin grteap ofl theaGroups ! kytio/Gogugup , a 3
, 4 -xylyl group , a 3, 5 -xylyl group , a 2,3, 4-trinethyl phenyl group, a
2,3,5-tri net WA bherylaptbapide e ins et | BaEhPAig dgpled
2,4,6trinmethyl phenyl group, a 3,4, 5-trinmethyl yl .group,. a

3300, 5t ot 1 FRREGERERYER HoRlD o R ST ouD s RS, LFEPRY! BhaHy Crgitp, o

2.3, 5.6 Let [ Pt il WGIWo 0 QP FeBEOL PELLVL ARRXL) i Gfer A0 o] Pheny!
group, a n-propylphenyl "group,  an 1Sopftopyl phe group, a n-butyl phenyl

group, a sec-dyiyt Fha@a& AEYURe IdRIdrRHIYAONSENE GEOURE FRJanRENtyl phenyl
group, a 20 neopentyl phenyl “group, a n-Hhexyl phenyl group, a n octyl phenyl

group, aon-detappéeaytsgafuplez trolpdechHPl@nyhgdgeopp arnat gtwoagecyl phenyl
group, a naphthyl group, an anthracenyl group and the |like, and a phenyl
group i s norequnedinibyan 20 ediosen twithdrawpsgnayobp: pehen & plugawdst i t ut ed
with a hal ogen atomsuch as a fluorine atom_ a chlorine atom a brom ne
atom or an i dHinReRt@fMm R ‘& arivky Hhevpraviche mutually the same or

different; R® represents a hydrogen atom, a halogen atom
or a hydrocarbon group; a plural number of R’°'s may be
15 mutually the same or different; "j" represents a valence
of M*; "t" represents a numeral satisfying 0<t=3j; and
"i" represents a numeral less by one than the valence
of X'.); and
[E] A compound represented by the general formula [9]:
20 [(R’1X*)k., M°Ol, T'RY3,  [9]
(wherein M° represents an atom of the Group Il to Group
XII or lanthanide series of the Periodic Table; when a
plural number of M°'s exist, they may be mutually the same
or different; X’ represents an atom of the Group XIV,
25 Group XV or Group XVI of the Periodic Table; when a plural
number of X?'s exist, they may be mutually the same or

different; R’ represents an electron-withdrawing group



12 as a nmethoxy group, an ethoxy group or the like, an aryloxy group such
as. a phenoxy group or the like, or an aral kyl oxy group such as a benzyl oxy
group or the like, etc. 5 As the aral kyl group, an aral kyl group having 7
to 20 carbon atons is preferable. Exanples thereof include a benzyl group,
a (2-met hyl phenyl ) net hyl group, a (3-nethyl phenyl)nethyl group,

a( 4- met hyl phenyl ) net hyl group, a (2, 3-di net hyl phenyl)nethyl group, a (2,4
1o di et hyl phenyl ) net hyl group, a (2,5 di nethyl phenyl)nmethyl group, a

(2, 6di met hyl phem a rptdup conaupn ia g Sn fdiavttdod phiettyd ¥ avi Ayl gs@ppwhen

(3, 5di net hyl phenyl ) met hyl group, a (2 3,4 15 timet hyl phenyl ) met hyl group, a
(2,3,5 tinethyl ghedydaietryibegr aufp R°as(8x3s6t,i hhelymphebyl ol ygrtowp, a
(3,4, 5ti met hyl phenyl ) met hyl group, a (2 4, 6ti met hyl phenyl ) met hyl group, a
(2,3,4,5 20 tet samet ot pheAfeyasthyl’ greppesants an atom of the Group
(2,3,4,6tetranet hyl phenyl ) methyl group, a (2, 3,5, 6tetranmethyl phenyl ) et hyl
group, a (pentaﬁ%ﬁﬁ@pﬁﬁﬁnprwep@yK:@abhp,Ihnreéwﬁwmmﬁéhgﬂmm%mmg¢ngﬂmmp a
(n- propylphenyl)nethg 2s group, glsopropylphenyl)nethé group, a

(nbut yl pheny! ) mét Ma @ﬂ%%patam(§§cﬂb FETIFSTRAOME AP yrehpn 4 plural
(tent- butylphenyl)nethyl 3 pentyl phenyl ) net hyl grou a
(neopent yi pheny M4t %&FD g %x%%theﬁéﬁﬁh@ﬁyl?ﬁeTH%Pa&ﬁ€U5hﬁasa e or

tyl ph I | I 5.8
(- Godiecy! pheny A oA Th Pou’éf‘“ SREESBHER L e b S 9 oup, o
napht hyl et hy| U etsn%]h;ﬂc‘e%{a@ Rt Ryl eg{@u&-ae@g%%éd a AlfhedAaenzy!

group is nore pre ese aral kyl groups nmay be partially substituted
with a hal ogen al{am st %Slg,ﬁﬂgpry ne atom a chlorine to atom a brom ne
atom an i odine atonlor the |like, an al koxy group such as a net hoxy group,
an ethoxy ggoup or theuktker,antheylxys@ioup rswait aon a piene@dyt eginaitd vay
the like , or an aral kyl oxy group such as a benzyl oxy group or the Ilike,
etc. 15 Each of ths.abgugrgentboneduklranddlini sepbgfiebabloy.a hydrogen
atom an al kyl group or an aryl group, nore preferably a hydrogen atom or
an al kyl group, and preferably an alkyl group in particular. Respective T1,

5 e R A M L
P T . it |

Chen st Ty Nomencl at urk TB08) L B M cEn Shie RRph, 6 L AGTORT, Tal
general fogrgul a [3]] 29 gake [tohe repFentidd e of fd foug 211 tdre

general formula [ 5 ] and JZ in the general fornmula [ 6 ] nay be the sane
or different . Spaea Groupxdhples lamthen iatoweafieshef the Periodic Table

of the Elements (Revised edition of IUPAC Inorganic
Chemistry Nomenclature 1989). Specific examples thereof
include a scandium atom, anyttriumatom, a titaniumatom,
20 a zirconium atom , a vanadium atom, a chromium atom, a
molybdenum atom, a manganese atom, a rhenium atom, an
iron atom, a ruthenium atom, a cobalt atom, a rhodium
atom, a nickel atom, a palladium atom, a platinum atom,
a copper atom, a silver atom, a gold atom, a zinc atom,
25 a cadmium atom, a mercury atom, a samarium atom, an
ytterbium atom and the like. As M' to M®, an atom of the

Group XII is preferable in particular, and a zinc atom



14 Goup XV include a nitrogen atom a phosphorous atom and the |ike, and
specific exanples of the atomof the G oup XVI include an oxygen atom a
sul fur atom and the like . Respective T1, J1, TZ and Jz are preferably a
mtrogen 5 atom or an oxygen atom and nore preferably an oxygen atom
Respective p, q, r and a in the above-ngntioned general formulae [2], [3],
[5] and [6] represent a valence of T1l, J1, TZ and JZ, respectively, and for
exanple, 1o when Tl is an atomof the Goup XV) pis 3 and when Tl is an
atom of the G.,oup XVl, LS 2., Respective RL and R3 in the above-nentioned
general for e Toit]pgﬁlﬁefaglf"r epresent an el ectron-withdraw ng group or
a group containing L on- W t.hdr aws .Qr , | ura
nunber of Rl's or Rﬁ§%§%§§g§?gf%%§'néywkggﬁu &%Yﬁ§géﬁ§ﬁ%g%£%gF%ll Léaerent .
As an index ofpsthe Ctir-on- wigiih Wi I h I et nst ant
Q of the Harrm::[tl f s[qﬂr]ﬁ'l e[ gn’dvqsﬂeqﬁli%ké@gr gégﬁgﬁn%tatﬁdggig &%tglt it)gnlgl tgj)?oup in
whi ch the subgfit e60D6E AR 2401 ©odf ekBfpHBMien M1l @ % Sn®@%idnd,ve can
be nentioned as an el ectron-w thdraw ng group. Specific exanples of the

el ectronsw t hdr avs n@y. group i nclude a fluorine atom a chlorine atom a
brom ne atom an iodine atom a cyano group, a nitro group, a z5 carbonyl
group, a sul fone gReapeciipiechlangr blijnahbet genéi&d. faruaeull t@mdai ni ng
an el ectron-w t hdrawi ng group 15 preferably include a hal ogenat ed al kyl
group, hal ogeddtledFarsgsenhdaahyAEPE§ENATOM a1 LRIEN A BOB, OFyanat ed aryl

d nitrated I havi to 2 b t t
(an al Koxycar BGOSR IR BADKHAER BoRIFEGHORATERE SFyF 0 E2bonyl
havi ' rTple l{.ke. (I I f th
Pl ogenat d alkyP SFeab | FAPLALes ae iRRGANY el sateE RECRERERTS O oup.

a bronmoapt hyl sgeliFi ABxadPAER by |tHH Bl ogen’ 8t Ohf1leF QR NV ingfiade. a
di chl oronet hyl group, a dibrononethyl group, a diiodonethyl group, a

trifluoromet hy fguanine dttonchl orcibdhihe gabom, a brohiasoatbhyl agdoup, a
triiodonmethyl group, a 2,2,2-trifluoroethyl group, a 2,2,2-trichloroethyl
15 group, a 2aR 2oddingr eheat.-hWs @r bm;i::oavaz!bzznz group in L' and L?, an
alkyl group, an aryl group or an aralkyl group is
preferable.
15 As the alkyl group, an alkyl group having 1 to 20
carbon atoms is preferable. Examples include thereof a
methyl group, an ethyl group, a n-propyl group, an
isopropyl group, a n-butyl group, a sec-butyl group, a
tert-butyl group, an isobutyl group, a n-pentyl group,
20 a neopentyl group, a n-hexyl group, a n-octyl group, a
n-decyl group, a n-dodecyl group, a n-pentadecyl group,
a n-eicosyl group, and the like. A methyl group, an ethyl
group, an lisopropyl group, a tert-butyl group or an
isobutyl group is more preferable.
25 Any one of these alkyl groups may be substituted

with a halogen atom such as a fluorine atom, a chlorine

atom, a bromine atom, or an iodine atom. Examples of the



doet hyl group, a 2,2, 3, 3, 3-pent af |l uoropropyl group, a

3, 3-pent achl or opropyl group, a 2,2, 3, 3, 3-pent abronopr opyl group, a

, 3, 3pent ai odopropyl group, a 2,2,2-trif luoro-1 20

uor onet hyl et hyl group, a 2,2,2-trichloro-1 trichloronethylethyl group,
2-

-1

s(

—_— -

tribrono-1 trlbronDnetherthyI group, a

riiodo- 1tr||odonethylethyl grou a
trifluoronethyl)-2,2,2- trlfluoroethyl group, a 25
-bis(trlchloronethyl)-z 2 2-trichloroethyl group

bi s(tri br A¥ek {§H9UR Bavingi by Gﬁoaphﬂard}%h;ﬁ@ms which is

Shecrt ! bxansrbe tRtdida ity Lhe Htedy Saﬁﬂ?ﬁﬁﬂa&%iusrmﬂ&&%&heny|
group. & 3-11 YgoRNenvd. 8 QUBondsiyh! HELABISIYL 104 Aol g giRheny

group, a 3 5 eny group, enyl —group, phenyl
group, @ 3- br gTepeidndi o eﬂé br ATRR BRIV AUy agffowdoaheny' gr oup,
odo %

a 3- |odophenyl group, yl group, a uorophenyl group, a

3, 5-di f| yor opeAsh 1B rBhb tigy B, éréub“ &l u%mlﬂ@ﬁﬂyllcg:gswp a
a2, 6-di chl orophenyl group, a 3,5-dichlorophenyl group, a 2, 6-di bronophenyl

group, a 3, 5- dibremmpdeethyl ggoopp , a2t fidroadomaEthipl oraup, @n

3, 5-di i odophenyl group, a 2,4,6-trifluorophenyl group, a

2,4, 6trichl or dapdemgthylogpoup .2a4lisladome tpyhlaroup geotpiiadomethyl
2,4,6-triiodophenyl group) a pentafl uorophenyl qgroup, a pentachlorophenyl
group, a pentQEPGWbpﬁb$ﬂu2ﬁQﬁEPYb SEHPQVQ&O orprehiy Ll HEP¥Pe fike.

27 (1111 uor onEERTER e ESUR: 26 SefAERREEA Rty ISy 1 Sr oup, a 4
5 5bi s(FiThu m#%?ﬁl% et o oﬁ%ﬁb?%i%#%?‘?&f A by ) phenyt
group, and t halbh&e}ro?e‘ir@ppcgprexam@k@&n%rbfé&hwarﬁ&ﬁ% aryl group
i nclude a 2-cyanophenyl group, a 3-cyanophenyl group, a 4-cyanophenyl group
and the |ike. tetrachloroethyl group, a pentachloroethyl group, a
bromoethyl group, a dibromoethyl group, a tribromoethyl
group, a tetrabromoethyl group, a pentabromoethyl group,

15 a perfluoropropyl group, a perfluorobutyl group, a
perfluoropentyl group, a perfluorohexyl group, a
perfluorooctyl group, a perfluorododecyl group, a
perfluoropentadecyl grqup,aiperfluoroeicosyl group, a
perchloropropyl group, a perchlorobutyl group, a

20 pexrchloropentyl group, a perchlorohexyl group, a
perchlorooctyl group, a perchlorododecyl group, a
perchloropentadecyl group, a perchloroeicosyl group, a
perbromopropyl group, a perbromobutyl group, a
perbromopentyl group, a perbromohexyl group, a

25 perbromooctyl group, a perbromododecyl group, a

perbromopentadecyl group, a perbromoeicosyl group and

the like.



17 Specific exanples of the nitrated aryl group include a 2-nitrophenyl
group, a 3-nitrophenyl group, a 4-nitrophenyl group and the like. Specific
exanpl es of the ester group include a 5 nmethoxycarbonyl group, an

et hoxycar bonyl group, a n propoxycarbonyl group, an isopropoxycarbonyl
group, a phenoxycarbonyl group, a triflyoromethoxycarbonyl group, a

pent af | uor ophenoxycar bonyl group) and t%e like. to RL and R are preferably
t he hal ogenat ed hydrocar bon group, and nore preferably the halogenated

Etf;y:he?rﬁt’ﬁf Eiaﬁf"e"?ﬁ”ihsﬂuir A DD aF B g; hyoPenBatH i,

i b 3..3..3

pent af | uor opr ST 5 B Balnhy sy ey S BenS Ene Mo 8k % oup,
1, 1bis(trifl u%{prﬁ @*9 &,_.gué é;_.l Ehgogggghygnggg#@ioxgrAblfd&tprgfg}gryg group,

a 2,6-difluor gr oup, I"dor oph

3,4,5-trifl UO@BH@E‘Mxyng%IQp 8rZ;He G-itKd f broappiEaYky 862¥Pgréup such
pent af | uor ophenyl group, a chloronethyl group, a dichloromethyl group, a

trichlorenet hys gt hgnzpldx, groupclorortdat Nyikeyy atpc.a 2, 2, 3, 3,3 25

pent achl or opropyl group, a 2,2,2-trichIoro-ltrichloronethylethyl group, a
1, 1bi s(trichl or onedbyibe arglgrouphlagy azyhydrapymbpyviag 6 I® 20 cddnircmphenyl
group, a 2, 6-dichl orophenyl group, a 3, 5-di chl orophenyl group,

2,4, 6-trichl oRdiiRsyHS @P@f&r@r ke pdta "&&ﬁ%rfdfﬂmf JgﬂQ)Ubde mpﬁlelrwdr oal kyl

fl | ferapl t ,
1 uor onet h e gy, Z2taTsl 3uRda  Rorotal T B oRck A Brh o iR, o

L I <8111 09 gt Bzl 4 SSAY RSB 5 ooy
the gengpal far ﬁ‘)kaxﬁﬁ.}{l group, a 3,4-xylyl group, a 3,5-xylyl group,
az2,3,4-trimethylphenyl group, a 2,3,5-trimethylphenyl
group, a 2,3,6-trimethylpheny1 group, a 2,4,6-
trimethylphenyl group, a 3,4,5-trimethylphenyl group,
a 2,3,4,5-tetramethylphenyl group, a 2,3,4,6-
15 tetramethylphenyl group, a 2,3,5,6-tetramethylphenyl
group, a pentamethylphenyl group, an ethylphenyl group,
a n-propylphenyl group, an isopropylphenyl group, a
n-butylphenyl group, a sec-butylphenyl group, a
tert-butylphenyl group, a n-pentylphenyl group, a
20 neopentylphenyl group, a n-hexylphenyl group, a n-
octylphenyl group, a n-decylphenyl group, a n-
dodecylphenyl group, a n-tetradecylphenyl group, a
naphthyl group, an anthracenyl group and the like, and
a phenyl group 1is more preferable.
25 These aryl groups may be partially substituted with
a halogen atom such as a fluorine atom, a chlorine atom,

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



represents a hydrocarbon group or a hal ogenated hydrocarbon group, and when

a plural nunber of RZ's exist , they may be nutually the sane or different
The hydrocarbon group in RZ is preferably an al kyl group, is aryl group

or aral kyl group having up to 20 carbon atons, and the sane hydrocarbon

group as illustrated in the general forywula [1] as L1 is used. The

hal ogenat ed hydrocarbon group in RZ includes a hal ogenated al kyl group,

hal ogenat ed aryl group, or (hal ogenated 20 al kyl ) aryl group having up to

20 carbon atorg, ., apdeibey! bkey ANdt I SARP MELGGEBAT Bicab i orqup

hal ogenated ary up, a genat group as néntloned as

speci fic exanp] e nwi.t hd %?Hﬁ tqf

formula [ 2] arégéggﬁg %f E& ?%E§h§%g§ngﬁg?3339 Ia%Jﬁﬂﬂéypwgﬁcragﬁi

hal ogenat ed hydf geanRYN okwyLoupHidHaENEbeRz§1xIG¥oup bt 8nkl1uagid hat ed
hydrocarbon group R in the general formula [ 6 ] represents an organic
group having &t ence of f , and is preferably a saturated aliphatic

hydr ocar bon group having a val ence of f or an 5 aromati c hydrocarbon group
havi ng asval ence ohAsfthéfaralkylhgrgeperanh dvahkyd greup haviangal énce of R4
, and an integer of 2 to 10, preferably an integer of 2 to 6 , nore

preferably an Ahcagboroptomsoig Prﬁﬁ’e“%'é%emﬁ?éa%ﬂ%?%rfd'tﬁﬁﬁ% inflayie of 2
3, d t f b 2. 1 f d

%_rndl(k ;”_) o e PEL | F P o e A st AL BT T 8y b1 HESHPONE | mc ude.

i a Xi ncs zin

di - n- %utyIZ|nc 2? §g£§$éF¥hﬁhg%8¥qﬁﬁé§§*2in§4_@ ﬁ?ﬁﬁhéﬁ&ﬁ)methyl

bi s(cycl opent ggi <ﬁﬂy|)¥'F§ §Déi$§t59§pﬂéﬁﬁlﬁﬁéﬂﬂﬁf'#Eéuﬁucﬁ 28, 4-

di phenyl zi nc, “di napht hyl zi nc, ~bi s( pent af I"'uor ophenyl ) zi nc” and the 1ike;

al kyl zi ne hal iddefe tHielpRén¥EY) g lkAy0C gelolugy,i &e, (219w | zi nc chl ori de,
propyl zinc chloride, n-butylzinc chloride, isobutylzinc chloride,

n- hexyl zi nc cldiore tdeyl peemel hpezhyd gromipde,a etthydzi nc bromi de, propyl zi nc
brom de, n-butyl zinc brom de, isobutylzinc brom de, n-hexylzinc brom de,
met hyl zi nc i o imethyighenyit ) meghyd, gﬁpﬁﬁyhﬂlﬁ§4%mhde n-butyl zi nc i odi de,

i sobutyl zi nc i Od'e({%ylnpﬁlgﬁ?iﬂng% Y9d| de and t;:es i ke;

dimethylphenyl)methyl group, a (2,3,4~

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

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

25 group, an (isopropylphenyl)methyl group, a (n-
butylphenyl)methyl group, a (sec-butylphenyl)methyl

group, a (tert-butylphenyl)methyl group, a (n-



25 zinc halides such as zinc fluoride, zinc chloride, zinc brom de and zinc
i odide; and the |ike. The conpounds (a) and (d) are preferably 20

di al kyl zi ncs, further preferably dinmethylzinc, diethylzinc, dipropylzinc,

di - n-butyl zi nc, diisobutylzinc, di-n-hexylzinc, diallylzinc or

bi s(cycl opent adi enyl)zinc, and in parti ylar, 5 di net hyl zi nc or diethyl zinc
is preferable. Specific exanples of the conpounds (b) and (e) include

am nes such as difluoronethyl am ne, dichl oronethyl an ne,

o s SRR et of AR SEEEES S A LA ar e
t { , t t )

DL o ot ) o 6 gL OBy J0B% o (0
(2,2,2-tr|flqug@%%ghgpg?Q@%FEQPf%ﬁgﬁgg- Arsgﬂégégfbﬁgh§iqhg%hyg!s(2,2,2 15

tri bronoet hyl ) am et hyl ne,

bi s(2,2,3,3, 3-peatpf | HorarEeRIAPHMy1 )methyl group, a (n-
bi s(2, 2,3, 3, 3-pentachl oropr opyl )an ne,

bi s(2, 2, 3, 3, 3-hent abeoyiphepyll)arithe;l Bira(d,, 2a hahBfIeylne ORPRIHMAY AN ne,
bis(2,2,2-trifluoro-1 20 trifluoronethylethyl)amne, bis(2,2,2-trichloro-1

trichl or omet hydretdnythuatcesyliesh@ 12 g2-otap leneho-hi rliikeonmred fey Ibetiwyt) ani ne,
bis(2,2,2-triiodo-1triiodonethyl et hyl)am ne,

bi s(1, 1bi s(trig¥UeR okBt MPEE- prefenahliq.yor oet hyl ) ami ne, 25
bis(1,1-bis(trichloronethyl)-2,2,2trichloroethyl)am ne,

b1 S(1 1-bi S(t 11 br olBRSENFHFEKY 15 SERRAGS: Bt PRFEhe L subst tuted

bi s(triiodonet - et e i pe, i I phenyl,) am ne,

bi s(3-f1 uor Opfwwn%/ )%r“ﬁ_%nlg",‘-’}%! é"‘(()‘g’?ﬂ t&%&(@%%@ﬂ%l%%ﬁéﬁiﬁé HE5RPE DA IGHR A
b'S(Z'ChborOPQQH%ﬁgaﬁ?Bfomﬁhé(%EBHQr@m“ﬁadﬁﬁﬁnéfbm or the like, an

bi s(4-chl orophenyl )am ne, bis(2 5 bronophenyl)am ne,

bi s( 3- br onophedmt gy gieoupi sG4hbasnaphetnbkegngiroupli an2 eitddegheypdymni ne,

bi s( 3i odophenyl ) am ne, bi s(4-iodophenyl)am ne, bis(2,6difluorophenyl)am ne,
bi s(3, 5-di fl unptleaylikei nan a&ry{0x8- drobbosugheas hapheaoxty Yrhud t o

di chl or ophenyl ) ami ne, bi s(2, 6-di br onophenyl’) ani ne)

bi s(3, 5- di br orfSpH&R L)l&# n8T BRs1PatKY LY pSEAYP) 2Fheas a benzyloxy

T o A B T
, 4, y . *bi 62,4,6 15 tri bronophenyl ) am ne,
bi's(2, 4’1§'t ri OdODESBYJ gfrIEﬂg’above-mentioned L' and L? is preferably
a hydrogen atom, an alkyl group or an aryl group, more
preferably a hydrogen atom or an alkyl group, and
preferably an alkyl group in particular.
Respective T!, J*, T? and J* in the above-mentioned
20 general formulae [2], [3], [5] and [6] independently
represent an atom of the Group XV or Group XVI of the
Periodic Table of the Elements (Revised edition of IUPAC
Inorganic Chemistry Nomenclature 1989). T' in the
general formula [2] and J' in the general formula [3]
25 may be the same or different. Further, T? in the general
formula [5] and J? in the general formula [6] may be the

same or different. Specific examples of the atom of the



bi s(pent af | uor ophenyl ) am ne, bi s(pentachl or ophenyl)am ne,

bi s( pent abr onophenyl ) am ne, bi s(pentai odophenyl)am ne, bis(2 20
(trifluoronethyl)phenyl)am ne, bis(3 (trif |uoromnethyl)phenyl)am ne,

Bi s(4(trifluoromethyl)phenyl)am ne, bis(2,6di(trifluoronethyl)phenyl)am ne,
bi s(3, 5di (trifluoronethyl)phenyl)am ne,;bis(2,4,6 2s
tri(trifluoronethyl)phenyl)am ne, bis(2cyanophenyl)am ne,

bi s( 3-cyanophenyl ) am ne, bi s(4cyanophenyl)am ne, bis(2-nitrophenyl)am ne,

Fur Cher . phos SO COYBERHLaP i itf EhCHERl TEBeh LB eBESAsh, A a 1 1 o

phosphorus at %ﬂ‘%&ﬁ%}?ﬁp@\/%@ ég&(ﬁl€%£§nn%9%%owd&é tde {JHke are

al so 5 exenpli en the conpoun ) are al cohols, specific

exanpl es t her egfodgatwude nth welcoaR! en LB ATBLAZRQ! atBMONBN@HRNOl
i odonet hanol , difl uoronethanol, dichloronethanol, dibrononethanol, io

di i odonet hanolLiKe | RewpeetEiiand) J* | TF ahldortars paedlerabliyboa aixieidennol |
triiodonmethanol) 2,2, 2trifluoroethanol, 2,2,2-trichloroethanol,

2,2, 2tri br onoettvamolqr AP oxytgan adeat.hamdl moze? p3e¥ edpdiiyafdruoxywempanol
2,2, 3,3, 3-pentachl oropropanol, 15 2,2, 3, 3, 3- pent abr onopr opanol ,

2,2, 3, 3, 3pent &t®®propanol , 2,2,2-trifluoro-1trifluoronethyl et hanol,
2,2,2-trichloro-1trichl orgnet hyl et hanol
2,2, 2-
tri
1

, 2, 2-tri brono- 1t r REFBRGHEVRY Pt fandl 208 2 21 thgggbevesmentioned
riiodonet hyl et hanol 1-bis(teifluorgnethyl ) 2.2 2-trifluoroethanol
Y R h 9T 8, ol §RIGT idlarta 16T ' £4brE8ERE

, 1-bi s(trichlFo t

1, 1-bis(tribr 2, 2 thi et

1 1-bis(trii og?r%e%%)b)fgr 2,%t’r'|fi %ﬁgreﬁ?ﬁano %%%i‘t’%%yri nd for example ) o
conpounds 25 whetithianafpxy@6f 8EOHhes GropipAx®d W tis &3 ddd Whed o i n the
above- nenti oned al cohol conpounds , and the |ike are also exenplified. 23
When t he conpdsnds (aten @fidtieaGroapeXplien@ ss Zpecif is exanpl es thereof
i ncl ude 2-fluorophenol, 3 quorophenQI, 4-fl uorophenol , 2-chl orophenol, 3
chl or ophenol , 4- chR@sBRREAYE, R2aBAoR0divefbe, aBove-mentioned general

formulae [2] and [5] represent an electron-withdrawing
group or a group containing an electron-withdrawing
15 group, and when a plural number of R!''s or R’'s exist,
they may be mutually the same or different. As an index
of the electron-withdrawing property, the substituent
constant 0 of the Hammet's rule and the like are known,
and a functional group in which the substituent constant
20 0 of the Hammet's rule is positive can be mentioned as
an electron-withdrawing group.
Specific examples of the electron-withdrawing
group include a fluorine atom, a chlorine atom, a bromine
atom, an iodine atom, a cyano group, a nitro group, a
25 carbonyl group, a sulfone group, a phenyl group and the
like.

The group containing an electron-withdrawing group



5 bronophenol , 4- br onophenol , 2-i odophenol , 3-i odophenol, 4-iodophenol,
2, 6-di fl uorophenol, 3,5-dif |uorophenol, 3,4,5-trifluorophenol,

2, 6-di chl orophenol , 3, 5di chl orophenol, 2, 6-di bronophenol

3, 5-di br omophenol , 2, 6-di i odophenol, 3,5-diiodophenol, 2,4,6 10
trifluorophenol, 2,4,6-trichlorophenol, 2,4,6 tribronophenol,

2,4,6-triiodophenol, pentafluorophenol}5pentachlorophenol,

pent abr onophenol , pent ai odophenol, 2(trifluoronethyl)phenol,
3-(trifluoromethyl)phenol, 15 4-(trifl uoronethyl)phenol) 2,6bis(trif

| uor onet hyl ) pRGRAerap by sneLufpudr HEQGAD) ALkl cgEABBhenol , 3
cyanophenol , 4-cyanophengl, 2-nitrophepol,, 3 nitrophenal, 4-nitrophenol and
the |1 Ke. Fur (OSSR Lo dhehol SR Mol ARAS SER AR R LY i s
replaced with a sulfu atOflin t he_ahove: nenti.oned .phenol gpqpounds, and
the like are ﬁzﬁ?§$&§Wﬁ¥¥ e PR AP NRIESRESINGE Y §TC U FAVERY R o

carboxylic acids 20 0BAIA @ eXAID! &8 Lheceol:bapl vgR Lakbugeabsnzgic acid

25 3-f | uorobenzoic aci enzol c a enzdic acid,

> asdifl b : : . . " : .
Itigoro ??:?iit;fl ﬁ%ﬁ%léx?bﬁh&%hgfie%? afld axy o ELPBEAYENZOI C

aci d, 24 2,3, enzoi c aci trifluorobenzoic acid,
2,3,6-trifl uoakenr tieviaeg dup 2t4, 20r chirbonokawng C) aohd, the like.
2,4,6-trifluorobenzoic acid, 2,3,4,5-tetrafl uorobenzoic acid, 2,3,4,6
Specific examples of the halogenated alkyl group
include a fluoromethyl group, a chloromethyl group, a
bromomethyl group, an iodocmethyl group, a

10 difluoromethyl group, a dichloromethyl group, a
dibromomethyl group, a diiodomethyl group, a
trifluoromethyl group, a trichloromethyl group, a
tribromomethyl group, a trilodomethyl group, a
2,2,2~-trifluoroethyl group, a 2,2,2-trichloroethyl

15 group, a 2,2,2-tribromoethyl group, a 2,2,2-
triiodoethyl group, a 2,2,3,3,3-pentafluoropropyl
group, a 2,2,3,3,3-pentachloropropyl group, a
2,2,3,3,3-pentabromopropyl group, a 2,2,3,3,3-
pentaiodopropyl group, a 2,2,2-trifluoro-1-

20 trifluoromethylethyl group, a 2,2,2-trichloro-1-
trichloromethylethyl group, a 2,2,2-tribromo-1-
tribromomethylethyl group, a 2,2,2-triiodo-1-
triiodomethylethyl group, a 1,1-
bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a

25 l,1-bis(trichloromethyl)-2,2,2~-trichloroethyl group,
al,l-bis(tribromomethyl)-2,2,2-tribromoethyl group, a

l,1-bis(triiodomethyl)-2,2,2-triiodoethyl group, and



5 tetrafl uorobenzoic acid, pentafluorobenzoic acid, fluoroacetic acid)

di fluoroacetic acid, trif luoroacetic acid, pentafl uoropropanoic acid,

hept af | uor obut anoi ¢ acid, 1,1-bis(trifluoromethyl)2,2,2-trifluoroehtanoic
acid and the like. io Wen the conpounds ( b ) and ( a ) are sulfonic acids
, specific exanples thereof include flugronethanesul fonic acid,

di fl uor onet hanesul fonic acid, trifluoromethanesul fonic acid)

pent af | uor oet hanesul foni ¢ acid, 1s heptafl uoropropanesul foni ¢ aci d,

1, 1b|s(tr|fluor ;h%l) 2,2,2-trifluoroehtanesul fonic acid and the |ike.
The conpounds Cte) are preferably, bis(trifluoronmethyl)amn ne,

bis<2,2,220.tr'f'uo FELEYL) B0 Y 82 e WA LU AP b N

bls(2,2,2-tr|fluoro uororre eth | yam ne

bi s(1, 1bis(tr iiﬁdﬁ?ﬁ&é‘“’é E%)Lu%x%rp%etrﬁ}lf b% et QXJ -)ﬁﬂ&e%ﬁ’t’ienyl group,

bls(pentafluorop enyl)am ne as am nées; r'i f I uoronet

2,2,2-trifl uor@ezlhﬁll@broahan§,13g3~qwt@tImmmwgn@h 1 group, a 3-
2,2,2-trifluoro-1trifluoromethyl et hanol or 1, bls(trlfluoronethyl) 25
2, 2, 2-trisf | uoratel draophenglageohpl,s;a A-fcH lmrapitempl ) gBefipyoaoghenol ,
4-f|uoropheno|, 2, 6-di fl uorophenol, 3,5-difluorophenol,

3 4,5-trifl uoropireopihenl 4g6onpf,| @oSoproandphennt agrovpophedol , 2 5

ri fluoromethyl)phenol, 3-(trifluoronethyl)phenol,
4 (trifluor orréﬂﬂﬂ“)%%ﬁ 9TOWD & 2ripfap Gﬁé’tlhﬂ?}éﬁerﬂ‘)p iodophenyl

3,5b fl h 6 |
phenol S 1o pefrR Y | phenol.gr 2 ALt (] riThupt oreliyLbe oyl i o
aci ds: and 11| 4OKOGREDABESHHERTAC aieh 85 o1 £ L £r281 s rophRRydOTPOUNS

(b) and (e) are nbre prefera 'l uorone
bi s( pentgaf | uor vh)2 @-@%HQoerhﬁehW@ﬂBﬁBa@h » 5232 cR1oridphéy 1
trifluoronethy ethanol 1,1-bis(trifluoronethyl)?2, 2, 2- trlfluoroethanol

4- fIuorophendgrdhﬁkhdIzuﬂ{nihrmmopﬁeﬂyﬁ grbﬁbuoaophendhbromophenyl
3,4,5trifluorophenol, pentafluorophenol, 4 20 (trifluoronethyl)phenol, 2,6
group, a 2,6-diiodophenyl group, a 3,5-diiodophenyl

)

group, a 2,4,6-trifluorophenyl group, a 2,4,6-
trichlorophenyl group, a 2,4, 6-tribromophenyl group, a
15 2,4,6-triiodophenyl group, a pentafluorophenyl group,
a pentachlorophenyl group, a pentabromophenyl group, a
pentaiodophenyl group, and the like.
Specific examples pf the (halogenated alkyl)aryl
group include a 2-(trifluoromethyl)phenyl group, a
20 3-(trifluoromethyl)phenyl group, a 4-
(trifluoromethyl)phenyl group, a 2,6-
bis(trifluoromethyl)phenyl group, a 3,5-
bis(trifluoromethyl)phenyl group, a 2,4,6-
tris(trifluoromethyl)phenyl group, and the like.
25 Specific examples of the cyanated aryl group
include a 2-cyanophenyl group, a 3-cyanophenyl group,

a 4-cyanophenyl group and the like.



bi s(trif |uoronethyl)phenol or 2,4,6tris(trifluoronethyl)phenol, and
further preferably 3,4,5-trifl uorophenol, pentafluorophenol or

1, 1bi s(trifluoronmethyl)-2,2,2-trifluoroethanol. 25 The conpounds (c) are
preferably water, hydrogen disulfide, an al kyl am ne, aryl am ne,
aral kyl am ne hal ogenat ed al kyl am ne, hal.pgenated aryl am ne, and 26
(hal ogenat ed al kyl)aryl am ne having up to 20 carbon atons, and specific
exanpl es t her eof include wat er, hydrogen disulfide met hyl am ne,

et hyl am ne, npropyl a opr.o m ne but anln 5 bu Ianine,
tert-butyl anine, | so?ier éaﬁﬁ apr%pf)l %t?/f‘ ﬁen Gﬁl’[ ﬁré"r?'l ani ne,
n- hexyl am ne, Ia I e am ne,
al I'yl am ne, cyg g%gﬁta Qfaﬁﬁé%¥1 2q€qf§Yaﬁﬁﬁp§@5Y? ?f?ﬁ%ﬁ
4-tolylam ne, &042n§ﬂ:>5'p¥1'e@{91negro’usﬁl aﬁ‘d't’ﬁé”lﬂﬁe 2, 5-xyl yl am ne,

6- xyl yl am ne, 3, 4-xylylam™ne xylylam ne, 2,3,4-trinethylaniline,

2,

2,3,5-trinmethyl ani | i gpecd.fAE-didnpldy | ani thaces2et, GricuipTeidulwie 14 ne,
3,4,5-trimethylaniline, 2,3,4,5-tetranmethylaniline, 15
2, 3,
eth

,3,4,6-tetr armehhbamclamb@nyz, Joup | edn aethbyyaarbongl gemtanetahyd-ani line,
t yIaniIine, n- propyl ani l i ne, isopropylaniline, n-butylaniline,
sec- but yl ani | i PROPOEVCARPOPYINIGLIOND, . RHAROPRONIXYRArPeRBENgYPURI | & ne,
n- hexyl aniline, n-octylaniline, n 20 dqulanlllne n- dodecylanlllne

n-t et r adecyl anPRPREXYRAZROMIa@TANP arft hy BEERYPRATREDOFYSARPIRYe, (2
hyl ph | h | 3
(anot ol phanyl THaERy1 Bnpra taE up iR HoA YA e ATL Sropy o AN the

(2, 4di net hyl phgpyl) met hyl ani ne, (2, 5di met hyl phenyl ) met hyl ami ne, (2, 6

10 R! and R® are preferably the halogenated hydrocarbon
group, and more preferably the halogenated alkyl group
or halogenated aryl group having up to 20 carbon atoms.
Further preferable is a fluoromethyl group, a
difluoromethyl group, a trifluoromethyl group, a

15 2,2,2-trifluoroethyl group, a 2,2,3,3,3-
pentafluoropropyl group, a 2,2,2-trifluoro-1-
trifluoromethylethyl group, a 1,1-
bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a
4-fluorophenyl group, a 2,6-difluorophenyl group, a

20 3,5-difluorophenyl group, a 3,4,5-trifluorophenyl
group, a 2,4,6-trifluorophenyl group, a
pentafluorophenyl group, a chloromethyl group, a
dichloromethyl group, a trichloromethyl group, a
2,2,2-trichloroethyl group, a 2,2,3,3,3-

25 pentachloropropyl group, a 2,2,2-trichloro-1-
trichloromethylethyl group, a 1,1-

bis(trichloromethyl)-2,2,2~trichloroethyl group, a



27 di met hyl phenyl ) net hyl am ne, (3, 4di net hyl phenyl ) net hyl am ne,

(3, 5di et hyl phenyl ) net hyl am ne, (2, 3, 4tri net hyl phenyl ) met hylamne, (2,3,5 5
trimet hyl phenyl ) met hyl am ne, (2,3,6 trinethyl phenyl)nethylam ne,

(3, 4, 5tri nmet hyl phenyl ) met hyl am ne, (2, 4, 6trinet hyl phenyl) met hyl am ne,

(2,3, 4, 5tetranet hyl phenyl ) net hyl am ne, {£2,3,4,6 lo

t et ranet hyl phenyl ) net hyl am ne, (2, 3,5, 6 tetranethyl phenyl) net hyl am ne,

(pent aret hyl phenyl ) et hyl am ne, (ethyl phenyl) et hyl am ne, (n

propyl phenyl ) ngt am n 1 i_sopropyl.phenyl t hyl am ne, (n

but yi phenyi ) nemfhffheﬁa?rfﬂgﬁéfggc&ﬁo))fpphe%yf ')‘f?ﬁa%h%/’?;%ﬁ@,ﬁenﬁ grdup, a
(tertbutyl phenylgr 1 - p I t byl am
(neopentylphe2¥1%2§%ﬁ§ﬁggkﬁ§?n%ﬁ ggnﬁéﬁyFﬁﬂ%ﬁ%?§n£¥%§ﬁ%§?8893nyl

(n-octyl phenylgy@ih e a8l ﬁéntﬁ&hﬂ%‘iﬁb?@x@?ﬂbﬂ.' yF8LBY! A" Nroalkyl group
(ndodecyl phenyl ) net hyl am ne, naphtyl net hyl am ne, ant hracenyl net'hyl am ne,

f1 uoromet hyl andnen fAlloxcuEy hydedupess Prapfurdbye an Part Delor®t hydani ne, 25
di f I uor onet hyl am ne, di chl oronet hyl am ne, di brononet hyl anm ne,

di i odonetshyl ard neriflubromedhgtlhgramme,a t2 i 22 ot ohEl hpkanilre, 28
tribrononet hyl am ne, triiodonethylamne, 2,2,2trifluoroethylam ne,

2,2, 2-trichl ortvatflneneme thy le thwnly ignavmetayl ahi ne,

2,2,2-triiodoethy]lamne, 2,2,3 3,%-pentaf|uoro ropylamne, 2,2,3,3,35
pent achl or opr M%WHE}UQF?{“SFéﬁ- ﬁ@nt?at?r‘oﬁﬁ)‘p‘?ﬁ‘b% @fhgl group, a
2,2, 3, 3, 3pent aj odopr mne, 2 2.2-trifluoro-1trif onmet hyl et hyl am ne,
2 52l hionl o et R EEBREBRURESH idnatR, S A RovtAFIAgE L BRgRYL
tribrononet hyl aqg , dreFedapddo- 1 triiodonet hyl et hyl am ne,
1,1-bis(trifl gzl thyrﬂﬁ“i,sg, prérerdiie hyl ani ne,
1, 1- bi sGri chl or omet kY Ineh e geh £ s CHhOtRE! GEhaale formula [3]
1,1-bis(tribronmonethyl)2,2,2-tribronoethylamne, 1,1-bis(triiodonethyl)
represents a hydrocarbon group or a halogenated

hydrocarbon group, and when a plural number of R?*'s
exist, they may be mutually the same or different. The
hydrocarbon group in R? is preferably an alkyl group,

15 aryl group or aralkyl group having up to 20 carbon atoms,
and the same hydrocarbon group as illustrated in the
general formula [l] as L' is used. The halogenated
hydrocarbon group in R? includes a halogenated alkyl
group, halogenated aryl group, or (halogenated

20 alkyl)aryl group having up to 20 carbon atoms, and the
like, and the same halogenated alkyl group, halogenated
aryl group, and (halogenated alkyl)aryl group as
mentioned as specific examples of the electron-
withdrawing group in R' of the general formula [2] are

25 used.

R? in the general formula [3] is preferably a

halogenated hydrocarbon group, and further preferably



15 2,2,2-triiodoethylam ne, 2-fluoroaniline, 3 fluoroaniline,
4-fluoroaniline, 2- chloroaniline, 3 chloroaniline, 4-chloroaniline,

2- bronpani |l i ne, 3bronvaniline, 4-bronoaniline, 2-iodoaniline, 3iodoaniline,
4-iodoaniline, 2,6-difluoroaniline, 20 3,5-difluoroaniline,
2,6-dichloroaniline, 3,5 dichloroaniliqg, 2, 6-di bronmoani l i ne,

3, 5di brompani l i ne, 2,6-diiodoaniline, 3,5-diiodoaniline,
2,4,6-trifluoroaniline) 2,4,6-trichloroaniline, 2,4,6-tribronoaniline,
2,4,6-triiodoan entachloroanlllne

#I ne,. 25 § éafluoro nlllne

pent abr onoani [ e %ﬂ?ﬁg oRRPFPRELPOM G oronethyl)anlllne

3 i 115 O RO gen oL S LOTRAA R Dy o
2,4, 6tri (trlflgwwﬁat}xh)gawau@%cer@f% pa&afaqrs.api:xf@@h%&yésam&%&%

dISU|fIde met hyl am ne, éthylam ne, n propylan ne, isopfiopylam ne,

n-butyl ani ne, alagndti@aniyisod@rbohWnd@iingsing edvhllend® BE, £ e anm ne,
aniline, 2,6-xylylamne, 2,4,6trimethylaniline, naphthylam ne,

ant hr acenyl amamemaiol dengdtacanbent groupo havdiny/ laawakence of £,

pent af | uor oet hyl am ne, perfl uoroproyl am ne, perfl uorobutyl am ne,

per f | uor opent yl ani he" mrﬁh%am@faﬁﬁwléeﬁl Ut coaliendenef R

per f |l uor ododecyl am ne, perfl uoropent adecyl am ne, 15 perfluoroelcosylanlne
2-f1 uor oani | i &4 @qWQR#%ﬁﬁﬁI?%ef %11 %orRERfPFARLY an integer of

pent af | uor oan e, TOFe ST SRSY Y Hiaq9R of. ¢t PP i uan a@%rﬂm i ne,
:2%?5& gu:”lua %g?e%t%%m iriﬁlg reQZfaE?gté#L%grlﬁTﬁgyoﬂnét hylei an|J1 ine; in

particubar, preferabeciierexdmpliésosomiddampiendds(Perdddiqaabyhy! am ne,
per fl uorooctyl am ne, perfl uoropentadecyl am ne, 2-fluoroaniline,

3f | uor oani | i néhededbackoahilldmeach, & M' fanbMidrs hizienc atn, include
3,5-difluoroaniline, 2,4,6-trifluoroaniline, pentafluoroaniline,

2- (trifluorom8iplikydaingre such as dimethylzinc, diethylzinc,

3(trifluorone ani | i ne, 4- trlf uor thyl)anll
2,6-bis(trif|§&¥’c§) Wﬂ)%nﬁs uBY &l {dobity1zinc, di-n-

hexylzinc, diallylzinc, bis(cyclopentadienyl)zinc and

15 the like; diarylzincs such as diphenylzinc,
dinaphthylzinc, bis(pentafluorophenyl)zinc and the
like; alkylzinc halides such as methylzinc chloride,
ethylzinc chloride, propylzinc chloride, n-butylzinc
chloride, isobutylzinc chloride, n-hexylzinc chloride,

20 methylzinc bromide, ethylzinc bromide, propylzinc
bromide, n-butylzinc bromide, isobutylzinc bromide,
n-hexylzinc bromide, methylzinc iodide, ethylzinc
iodide, propylzinc iodide, n-butylzinc iodide,
isobutylzinc iodide, n-hexylzinc l1odide and the like;

25 zinc halides such as zinc fluoride, zinc chloride, zinc
bromide and zinc iodide; and the 1like.

The compounds (a) and (d) are preferably



5 bis(trif luoromethyl)aniline and 2,4,6 tris(trifluoronethyl)aniline; and
nost preferably water and pentafluoroaniline. Further, as the conmpound ( f
) used for preparation of the conpound [B], the followi ngs and the |ike are
1o nenti oned. 31 HO-OH HO~-CH HO~OH HO~~OH OH OH HO OH HO OH HO HO~CH HO

HO O ~-~-~H HO HO HO HO HO OH OH HO ~OH,{OH OH OH HO HO HO OH OH OH CH HO HO
~OH HO ~H HO b., ~~pH y b HO HO- HO HO ,5OOH ~., ~~OH ~ ., ~~pH ~~' OH HO HO HO
"UUOH |~ OH ~OH

dialkylzincs, further preferably dimethylzinc,
diethylzinc, dipropylzinc, di-n-butylzinc, di-
isobutylzinc, di-n-hexylzinc, diallylzinc or
bis(cyclopentadienyl)zinc, and in particular,

5 dimethylzinc or diethylzinc is preferable.

Specific examples of the compounds (b) and (e)
include amines such as difluoromethylamine,
dichloromethylamine, dibromomethylamine,
diiodomethylamine, bis(difluoromethyl)amine,

10 bis(dichloromethyl)amine, bis(dibromomethyl)amine,
bis(diiodomethyl)amine, bis(trifluoromethyl)amine,
bis(trichloromethyl)amine, bis(tribromomethyl)amine,
bis(triiodomethyl)amine, bis (2,2,2-trifluoroethyl)
amine, bis(2,2,2- trichloroethyl)amine, bis(2,2,2-

15 tribromoethyl)amine, bis(2,2,2-triiodoethyl)amine,
bis(2,2,3,3,3-pentafluoropropyl)amine,
bis(2,2,3,3,3-pentachloropropyl)amine,
bis(2,2,3,3,3-pentabromopropyl)amine, bis(2,2,3,3,3-
pentaiodopropyl)amine, bis(2,2,2-trifluoro-1-

20 trifluoromethylethyl)amine, bis(2,2,2-trichloro-1-
trichloromethylethyl)amine, bis(2,2,2-tribromo-1-
tribromomethylethyl)amine, bis(2,2,2-triiodo-1-
triiodomethylethyl)amine, bis(1l,1-
bis(trifluoromethyl)-2,2,2-trifluoroethyl)amine,

25 bis(l,1l-bis(trichloromethyl)-2,2,2-
trichloroethyl)amine, bis(1l,l-bis(tribromomethyl) -

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



10

15

20

25

OHHOHO,, OOHOH 32 OHOHOHOKHOKHOMHOH~~~ 0~ OH ~
I OHOHOHHO~OHOHOHOHOHOHOHOHOHOHT ~ 1 ~ s |
(~1 OHO OH l ~OH~OH~~CHI1 I I I ~1 OH~

i~ O OH HO HO , , OCH

bis(triiodomethyl)-2,2,2-triiodoethyl)amine, bis(2-

fluorophenyl)amine,

fluorophenyl)amine,

bis(3-fluorophenyl)amine, bis(4-

bis(2-chlorophenyl)amine, bis(3-

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

bromophenyl)amine,

bromophenyl )amine,

bis(3-bromophenyl)amine,

bis(2-iodophenyl)amine,

iodophenyl)amine, bis(4-iodophenyl)amine,

bis(4-
bis(3-
bis(2,6-

difluorophenyl)amine, bis(3,5-difluorophenyl)amine,

bis(z,6-dichlorophenyl)amine, bis(3,5-

dichlorophenyl)amine, bis(2,6-dibromopheny

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

l)amine,

diiodophenyl)amine, bis(3,S-diiodophenyl)amine,

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

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

tribromophenyl)amine,

bis(pentafluorophenyl)amine,

bis(pentachlorophenyl)amine,

bis(pentabromophenyl)amine,

bis(pentaiodophenyl)amine, bis(2-

(trifluoromethyl)phenyl)amine, bis(3-

(trifluoromethyl)phenyl)amine, bis(4-

(trifluoromethyl)phenyl)amine, bis(2,6-

di(trifluoromethyl)phenyl)amine, bis(3,5-

di(trifluoromethyl)phenyl)amine, bis(2,4,6-

tri(trifluoromethyl)phenyl)amine, bis(2-

cyanophenyl)amine,

cyanophenyl)amine,

bis(3-cyanophenyl)amine,

bis(2-nitrophenyl)amine,

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

bis(4-

bis(3-



BHOHOHHOHOMHMH~~~H~H/ ~/ ~ ~[ ~/ OHOHOHHO/ OH OH The
conpound [A] is a conpound obtained by contacting the above-nenti oned
conmpounds (a), (b) and ( ¢ ) . The order of contacting the conpounds ( a )
, ( b) and s (c) is not specifically limted, and for exanple, the
foll ow ng order can be adopted. A nethogh of contacting ( ¢ ) after
contacting ( a) and (b). ~2 A nethod of contacting ( b ) after contacting (
a) ~oand ( ¢ ) . 03 A nethod of contacting ( a ) after contacting ( b )

and (c). The qppfAag hgﬁgiggh&n@,efﬂm-ynftPépéfti[grrl%lel\%@'imé’ ahlee tgmpound [ A]

I's preferably a conpoun tarned by i5 conta W th a contact

product obtai nededy EEPEREE] NSn63PphaAE EBhpohdd SATPRYEH QbiftReskbY
contacting (b) with a contact product obtalned by contacting (a) and (c).

atom is replaced with a phosphorus atom in the
above-mentioned amine compounds, and the like are also
5 exemplified.

When the compounds (b) and (e) are alcohols,
specific examples thereof include fluoromethanol,
chloromethanol, bromomethanol, iodomethanol,
difluoromethanol, dichloromethanol, dibromomethanol,

10 diiodomethanol, trifluoromethanol, trichloromethanol,
tribromomethanol, triiodomethanol, 2,2,2-
trifluoroethanol, 2,2,2-trichloroethanol, 2,2,2-
tribromoethanol, 2,2,2-triiodoethanol, 2,2,3,3,3-
pentafluoropropanol, 2,2,3,3,3-pentachloropropanol,

15 2,2,3,3,3-pentabromopropanol, 2,2,3,3,3-
pentaiodopropanol, 2,2,2-trifluoro-1-
trifluoromethylethanol, 2,2,2-trichloro-1-
trichloromethylethanol, 2,2,2-tribromo-1-
tribromomethylethanol, 2,2,2-triiodo-1-

20 triiodomethylethanol, 1,1-bis(trifluoromethyl)-
2,2,2-trifluoroethanol, 1l,1l-bis(trichloromethyl)-
2,2,2-trichloroethanol, 1,1l-bis(tribromomethyl)-
2,2,2-tribromoethanol, 1,l-bis(triiodomethyl)-2,2,2-
triiodoethanol and the like. Further, thiol compounds

25 in which an oxygen atom is replaced with a sulfur atom
in the above-mentioned alcohol compounds, and the like

are also exemplified.



Further, the conpound [B]is a compound obt ai ned 34 by contacting the
above-nentioned conpounds ( d ) , ( a) and ( f ) . The order of contacting
the conpounds ( d ) , ( a) and (f) is not specifically Iimted, and for
exanple, the follow ng order can be adopted. 5 ~ ' A nethod of contacting (
f ) after contacting (d) and (e). ~2' A met hod of contacting ( a ) after
contacting ( d) and ( f ) . ~3 "' A nethod of contacting (d) after
contacting (e) ioand ( f ) . The ¢ Nanely, the obtained by obtained by 15

btained b bt ai b tact d ' d [B]. i tacti f

contacting. (). contHED, HiE COMBomaR | PARUN o ereanagoLss Shecibict of abi y
d with L t , d,with t t

o oduce and ( eamET SEheRERE Thod el B o R T of the

above- nenti ongq lLAh-fﬂ90E§biéﬁ&¥fﬁf¥éﬁiaf8§ﬁéﬁ8§ oyt, under an

I nert gas at nosphere . e'treatnent "20 tenperature is usually from-100 to

20 0C, and prefrcd¥dphénom - 806ht8rbelenoine I ¥AdmEphehbM® BS usual ly from

1 mnute to 36 hours , and preferably from 10 mnutes to 24 hours .
Furt her, st he breaicpEiéndRy 44dFromcHeresl , 2 -doddpmsto L oBRAGEGH hEmb 1ne

directly treated 25 without using it . The solvent used is inert to the raw
mat eri al conpduridgsiqplzenol., (2 oydiantugrephenodr, 3, 8-fifloaxophamdl(, f )
Ei t her of a non-pol ar solvent such as an aliphatic
3,4,5-trifluorophenol, 2,6-dichlorophenol, 3,5-
dichlorophenol, 2, 6-dibromophenol, 3,5-dibromophenol,
2,6-diiodophenol, 3,5-diiodophenol, 2,4,6-

10 trifluorophenol, 2,4,6-trichlorophenol, 2,4,6-
tribromophenol, 2,4,6-triiodophenol,
pentafluorophenol, pentachlo;éphenol,
pentabromophenol, pentaiodobhenol, 2-
(trifluoromethyl)phenol, 3-(trifluoromethyl)phenol,

15 4-(trifluoromethyl)phenol, 2,6-
bis(trifiuoromethyl)phenol, 3,5-
bis(trifluoromethyl)phenol, 2-cyanophenol, 3-
cyanophenol, 4-cyanophenol, 2-nitrophenol, 3-
nitrophenol, 4-nitrophenol and the like. Further,

20 thiophenol compounds in which an oxygen atom is replaced
with a sulfur atom in the above-mentioned phenol
compounds, and the like are also exemplified.

When the compounds (b) and (e)are carboxylic acids,
specific examples thereof include 2-fluorobenzoic acid,

25 3-fluorobenzoic acid, 4-fluorobenzoic acid, 2,3-

difluorobenzoic acid, 2,4-difluorobenzoic acid,

2,5-difluorobenzoic acid, 2,6-difluorobenzoic acid,



35 hydrocarbon solvent, an aromatic hydrocarbon solvent or the like , or a

pol ar solvent such as an ethereal solvent or the |ike, can be used.

Speci fic exanpl es of the solvent include butane, hexane, heptane, octane,

2,2,4 s trimethyl pentane, cycl ohexane, benzene, tol uene, xylene, dinethyl

ether, diethyl ether, diisopropyl ether, di-n-butyl ether, nethyl

tert-butyl ether, anisole, 1,4-dioxane,24, 2-di net hoxyet hane,

bi s(2net hoxyet hyl ) et her, tetrahydrofuran, tetrahydropyran 1o and the |ike.

In the present invention, a polar solvent is preferable anong these

sol vents. As index4repi¢dadrobpridwidaetds y208, she ridglveiiobentdMmal ue

(C. .Reichardt, "Solvents and Sol vents Effects in Organic Chem stry", is 2nd

ed. ( VCH Verlagi@d,1988,p-trfdudmobekzobceakndwn2 ., and-i n particul ar,

preferably, the polar solvent is a solvent which satisfies the expression:

ET" of 0 . 5 ~tErfjAuorgbenzohamstied, of . 4 he- polilussobentzoleclasddd et her eal

20 solvents such_as dinethyl ether, diethyl ether, diisopropyl ether,

di -n-butyl et her3.fePnfptraflunrioRenatict  aehisole3 £ £-di oxane,

1, 2- di met hoxyef hane. . hi s(2-nmet hoxyet hyl )_ethe t et rahydr.of ur

t et r ahydroopyr ah® ﬁafE‘ngﬁ%l?@,zogﬁd atceltcil'al‘&%l?g?%}‘éﬂrf’ée?éoﬂﬁsta erabl e as

the solvent. T, .used, . t I i C unds in the
ff‘ﬁlé‘PBHBE%l% %?:A]‘H, dlf‘flx?&p@&éé%f’fc ﬁﬁgﬁ

preparation o e compound are not specifica 36 limted. Wen the

nol ar ratio oftfhe1a8PBaLe tdte@fa t flféﬂ@&pﬁséfaﬁrcsgaﬁ@%d%c!m Jdeffined as
a nolar ratioof (a) : (b)) : (c =1:vy1: z1, it is preferable

that Y 1 and zhdpsafilabyobultanaiic adid f he, eXplessraflbdromethpl)—~-2 Z 1
(1) (wherein c represents a valence of M in the expression (1)) y 1 in the
expression ( 12)2i2-prifénarioghd annigr &icid dndntle. 1tketo 1 . 99 , nore
EL?}L?;?%%/ ?r gﬁqngr él Qg];nf{l'?énc%(?npoodndzso (tbci and (8e0) ’ar]:ausrtglr.]fegngéegcejrc?sb,l v @
specific examples thereof include
fluoromethanesulfonic acid, difluoromethanesulfonic
acid, trifluoromethanesulfonic acid,
pentafluoroethanesulfonic acid,

15 heptafluoropropanesulfonic acid, 1,1-
bis(trifluoromethyl)-2,2,2-trifluoroehtanesulfonic
acid and the like.

The compounds (b) and (e) are preferably,
bis(trifluoromethyl)amine, bis(2,2,2-

20 trifluoromethyl)amine, bis(2,2,3,3,3-
pentafluoropropyl)amine, bis(2,2,2-trifluoro-1-
trifluoromethylethyl)amine, bis(1l,1-
bis(trifluoromethyl)-2,2,2-trifluoroethyl)amine or
bis(pentafluorophenyl)amine as amines;

25 trifluoromethanol, 2,2,2-trifluoroethanol,

2,2,3,3,3-pentafluoropropanol, 2,2,2-trifluoro-1-

trifluoromethylethanol or 1,l-bis(trifluoromethyl)-



to 1.50, and nost preferably a nuneral of from0.50 to 1. 00, z 1 in the
expression ( 1) is a nuneral determ ned by c,Yl and the expression (1).
Further, the anmount used of the respective conpounds 1s is not also
specifically limted in the preparation of the conmpound [B]. Wen the nol ar
rati o of the amounts used of the respective conpounds is defined as a nol ar
ratio of ~d) : (e) : (f) =xl 1y Z: 22%2, it is preferable that xl, Y Z
and z 2 satisfy substantially the expression ( 2 ) 20 when J in the general
formula [6] is an atomof Goup XVI , and the expression ( 3 ) when J in

t he general fo2n2la-fsifilacawedih@nalf a& ailcolvwldXxR-£Y¥deirdphendd), y2-1-f X
z zS dXxlI SYZ+' 2Xf X z2 ~3) 25 ( wherein each of d and f in the expres sions
( 2 ) and ( 3 3-fhuereprbamelvaldrdlarwnaphero hbodeb ndhfilopsepPieralal f ornul a

[4] or [6], respectively.) 37 y2 in the expressions (2) and (3) is
preferably a niuner@atfdpogophepolys I dm oFri u9gogheggl: korte 8t eferably a
fo 1 5 and oGt ErePEPBBEpod nRmsat rodmeRft. 28 101 - o0 2 2in the
aboverent oned” BxHFLuar e L) sHEIE FR B NG0Bty apRendt. D07 g™
an arbitrary pps{ttyf1¥8kbfethyl)phenol, 2,6-

bis(trifluoromethyl)phenol, 3,5-

bis(trifluoromethyl)phenol or 2,4,6-

tris(trifluoromethyl )phenol as phenols;

10 pentafluorobenzoic acid or trifluoroacetic acid as
carboxylic acids; and trifluoromethanesulfonic acid as
sulfonic acids.

The compounds (b) and.(e) are more preferably,
bis(trifluoromethyl)amine, bis(pentafluorophenyl)

15 amine, trifluoromethanol, 2,2,2-trifluoro-1-
trifluoromethylethanol, 1,1-bis(trifluoromethyl)-
2,2,2-trifluorcethanol, 4-fluorophenol, 2,6-
difluorophenol, 2,4,6-trifluorophenol, 3,4,5-
trifluorophenol, pentafluorophenol, 4-

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

25 The compounds (c) are preferably water, hydrogen

disulfide, an alkylamine, arylamine, aralkylamine

halogenated alkylamine, halogenated arylamine, and



Even if the use of the respective conpounds are io really designed so as to
perfectly satisfy the above-nentioned expressions (~.) to (3) in the
contact treatnent of the above-nentioned conpounds, the anmounts used nay
fluctuate finely, and it is usually carried out to appropriately increase
and decrease the ambunts used i5 to a certain degree considering the anount
of a conpound which remains while bei nunreacted. Herein, " satisfy
substantially " neans that a case of designing to obtain a conpound
obtai ned by contacting the respective conpounds at the nolar ratio
sati sfyi ng t hd heblovaepat eénelkréd agydassdieodrving ngp utied28vearbont he
abovenentioned expressions is not perfectly satisfied. Wien the nolar ratio
of the anmpunt S5 ANEhePeEifdst BFEATRYRFOURAL$QE dbhrhBBea¥atekpl ar ratio
ration of the 25

f : X , = X 1 in th
gonéoﬁné [Af %ﬁquQP%r%+%PiEFQXrh&P%@iﬁ%ﬁ%P%fzé"e f@? NElhelaxpressi on

(9): 05 C -y i dniite 0 2ob8kopydnlind LY Paftil@) clge of M. in (he

expression (4 r, ~hen "ar rdtio e anolnt's used of the

respectiye co i So def Lped I riadd (afide: H-2a) : (T ) -
¥ Wié«a, £LPEdbatya Al ﬁd%to%l aflide;, h

xl 1y 2: Z n the preparation of the 5 conpound [ B] , It is preferable
that xl, yz aprd2A &insf hddieetpl&nshen dmpl hmiir), 4 -hexiylengensr al

formula [ 6] is an atomof Goup XVI: Gs~d-(Yz~' fXZ2)= x| ~S 0.2 (5) ( each
of d and f i nni-letexambse pnn¢décyli antime ,sarelodd ael lamasei, nnthe
above-nentioned fornmula [4] or [6].)
eicosylamine, allylamine, cyclopentadienylamine,
aniline, 2-tolylamine, 3-tolylamine, 4-tolylamine,
10 2,3-xylylamine, 2,4- xylylamine, 2,5-xylylamine,
2,6-xylylamine, 3,4-xylylamine, 3,5-xylylamine,
2,3,4-trimethylaniline, 2,3,5-trimethylaniline,
2,3,6-trimethylaniline, 2,4,6-trimethylaniline,
3,4,5-trimethylaniline, 2,3,4,5-tetramethylaniline,
15 2,3,4,6-tetramethylaniline, 2,3,5,6-
tetramethylaniline, pentamethylaniline, ethylaniline,
n-propylaniline, isopropylaniline, n-butylaniline,
sec-butylaniline, tert-butylaniline, n-pentylaniline,
neopentylaniline, n-hexylaniline, n-octylaniline, n-
20 decylaniline, n-dodecylaniline, n-tetradecylaniline,
naphthylamine, anthracenylamine, benzylamine, (2-
methylphenyl)methylamine, (3-
methylphenyl)methylamine, (4-
methylphenyl)methylamine, (2,3-
25 dimethylphenyl)methylamine, (2,4-
dimethylphenyl)methylamine, (2,5-

dimethylphenyl)methylamine, (2,6-



As a result of the contact treatnent, at least one of (a) , ( b) and ( c
) or at leas't oneof (d) , (a) and ( f ) which are raw materi als may
remain as unreacted matters concerning the conpounds. z5 Further, it is
preferable in the preparation of the conpound [A] to distill the sol vent
fromthe product after the contact treatnent and carry out drying at 25 C
or nore for one hour or nore under red#led pressure. It is nore preferable
to carry out drying at 60 to 20 0OC zo for one to 24 hours and nost
preferable at 80 to 160 for 4 to 18 hours. Specific exanple of the
producti on pr ctssstiuflphenydipethylipmines stibwkr- bel ow in detail when ML is
zinc atom the conpound (b) is pentafl uorophenol, and the 25 conpound (c)
is water. A prid@ssshyhplkenyhimedbylaming . | ot My steps can be adopt ed:
Tetrahydrofuran i s used as a solvent ; a hexane sol ution 39 of

! | vent ;.
di et hyi zi nc i SRR IPRERY ) BREN¥IEMER 0 (B~ bent af | uor ophenol of the
equi nol ar anoynt, to .diethyl zinc | dded dr opw thereto; after stirring
at roomtenpe&ﬁ’lﬁ"*eéttf%fpli%nﬁiﬁ'Eﬂ?géyﬁgnﬁfe}"roﬁ3385.'5 s fold nolar anount of
wat er to.diet ' [ W S£; ter stirring at room
t enper atire frc))c?giig m*ﬁ?@%ﬁ%g?@ﬁﬁﬂgggg&&%ﬁe (z’IBV'Zént is renoved by

distillation; tangheiyNShéfytfnetBg1amInat 120G for 8 hours under reduced
pressure. io Of course, the conpounds used in these treatnents

trimethylphenyl)methylamine, (2,4,6-

trimethylphenyl)methylamine, (2,3,4,5-
tetramethylphenyl)methylamine, (2,3,4,6-

10 tetramethylphenyl)methylamine, (2,3,5,6-
tetramethylphenyl)methylamine,
(pentamethylphenyl)methylamine,
(ethylphenyl)methylamine, (n-
propylphenyl)methylamine,

15 (isopropylphenyl)methylamine, (n-
butylphenyl)methylamine, (sec-
butylphenyl)methylamine, (tert-
butylphenyl)methylamine, (n-pentylphenyl)methylamine,
(neopentylphenyl)methylamine, (n-

20 hexylphenyl)methylamine, (n-octylphenyl)methylamine,
(n-decylphenyl)methylamine, (n-
dodecylphenyl)methylamine, naphtylmethylamine,
anthracenylmethylamine, fluoromethylamine,
chloromethylamine, bromomethylamine, iodomethylamine,

25 difluoromethylamine, dichloromethylamine,
dibromomethylamine, diiodomethylamine,

trifluoromethylamine, trichloromethylamine,



are not limted to pentafl uorophenol and water, the conpound as a raw
material is not limted to a zinc conpound, and the condition at drying is
not limted to at 120 for 8 hours. 15 Further, a specific exanple of the
production process of the conpound [ B] is shown below in detail when MZ
is zinc atom the conpound (e) is pentafluorophenol, and the conpound ( f )
is 1, 3 -cyclopentanediol ( a mxture cis-isoner and trans-isoner). 20 A
process which include the follow ng steps can be adopted: A hexane sol ution
of diethylzinc and toluene are charged in a flask whose atnosphere was

repl aced wi t h BripronanetA¥lamingre G iqdonedhylaminel ed - 3x 2-78C, 25 a
hexane sol ution o Eentafluorophenol which is an equi o .amount to

ar
di et hyl zi nc ist OFABFBY MBS Lo Larfd TR %ﬁ??EBY&ﬁH%n§Pirred at room
40 tenperature, for, 1 hour; thereafter, 0.5b- d npl a unt _of
13" oye opent @ 31 ELPRPRPAFRIAATENE | i B toSnE RS REEP et o
diethylzinc is, far4her F ] d.r L b SoCarkied out
overn?ght; and 1 é%:§53gﬂ€§?ggﬁpg&%§%é|zaéﬁ%§%b2%V%63b§' istillation and a

solid preparedydstaehEdraprop9Tamdmeer at ur e uwder reduced pressure. O
course, the conpound used in these treatnents is not limted to

pent af | uor opheyen t avokoprépytuminesntzareedi, @, I-a m xture of cis-isomer and
trans isonmer ) , and the nmetal conpound as a raw material is not limted to
a zi nc conpourpeniNekedophepydapdoed [2C2 . 2eprmisBinaexb by-t he general formul a
[7] is illustrated. is' M has been already described. T3 in the general
formula [ 7 ] tebfbaeremebhyaeshvdpmine, 2,2,2-trichloro-1-

trichloromethylethylamine, 2,2,2-tribromo-1-

10 tribromomethylethylamine, 2,2,2-triiodo-1-
triiodomethylethylamine, 1,1l-bis(trifluoromethyl)-
2,2,2-trifluoroethylamine, 1,1l-bis(trichloromethyl)-
2,2,2-trichloroethylamine, 1,1-bis(tribromomethyl)-
2,2,2-tribromoethylamine, 1,1l-bis(triiodomethyl)-

15 2,2,2-triiodoethylamine, 2-fluoroaniline, 3-
fluoroaniline, 4-fluoroaniline, 2- chloroaniline, 3-
chloroaniline, 4-chloroaniline, 2-bromoaniline, 3-
bromoaniline, 4-bromoaniline, 2-iodocaniline, 3-
iodoaniline, 4-iodoaniline, 2,6-difluorocaniline,

20 3,5-difluorocaniline, 2,6-dichloroaniline, 3,5-
dichloroaniline, 2,6-dibromoaniline, 3,5-
dibromoaniline, 2,6-diiodoaniline, 3,5-dilodoaniline,
2,4,6-trifluoroaniline, 2,4,6-trichloroaniline,
2,4,6-tribromoaniline, 2,4,6-triiodoaniline,

25 pentafluoroaniline, pentachloroaniline,
pentabromoaniline, pentaiodocaniline, 2-

(trifluoromethyl)aniline, 3-(trifluoromethyl)aniline,



the Goup XIV, Goup XV or Goup XVI of the Periodic Table of the Elenments
(Revi sed edition of | UPAC I norganic Chem stry Nonmencl ature 1989), and when
a 20 plural nunber of T3's exist, they may be nutually the sane or
different . Specific exanple of the atomof the Goup XV includes a carbon
atom a silicon atomand the |ike, specific exanple of the atom of the
Group XV includes a nitrogen atom a phdsphorous atom and the |ike, 2s and
speci fic exanple of the atomof the G oup XVI includes an oxygen atom a
sul fur atomand the like. T3is preferably a carbon atom a nitrogen atom or
an oxygen 4K -atonifluerneetpydf@nddiines i idogen atomor an oxygen atom
and in particular, T3 is preferably an oxygen atom "s" in the general

fornula [ 7 ] q%ﬁﬁ%%%%?§r8m9ﬁh¥ﬂdéndﬂIPe " T3 is the atomof the G oup
XV, "s" 5 wh T3is th ' " is 3, d wh T

t he at§n15? GQiﬁf5££}u°%ng§gfﬁsﬁ§#i+qﬁu9{ﬁ;2?%1 fo:ﬁula ?g] regpesen;:
an el ectron- ngl}i_j g£8H t?l'&fl%at q_:i% COTHO%}%‘ &fgﬁggrgkict ro%ﬁw t hdrawi ng

group, and when a p u S exi’s y ma fﬁally t he
same or 'ff‘”H?Hro&gﬁnﬁigﬁéﬁﬁdkhed@ﬂﬂ?ﬂ&ﬂld@trE%ﬁ%%Q@roéouﬁoor the group

containing an €l ectton-wthdrawi ng group are sel ect se al ready

described in tgwpylamingli 2bopkobBy1arAnR3, rashtyEamigber agke group is the
same group as 15 |n R1 and R3. Further, R6 represents a hydrocarbon group,

and a plural rmutberanin&s Seﬂhybh&mﬂﬂmﬂﬂdA/ﬂdﬁbmﬁmb anideffarent . The
hydr ocarbon group in R6 is preferably an al kyl group, an aryl group or an
aral kyl group.ockylamime, aﬂRyﬂigeou@ lberyilylaaning ky2, 45 6up having 1 to 20
carbon atons i s preferable, npl es i ncl ude a et hyl roug an et hyl
group, a n-prdAm FQX&P“%%ipgmpPSEPFH@LﬁM&“%ar?&ﬁh?@cﬁPﬁ pminegec: put yl
group, tert-but obut vl n- pentyl group, 25 a
neopent?P gnmﬂ?n%§+ém£§§r g¥6ﬁ§P°§ e&%?@FQbeup a n-decyl group, a

n- dodecyl gro YLnm9hBUP ped£13 d and the like. A
et hyl group”#%1é?€%ﬁﬁ¥%égﬁ§ EmZh8UP ped £1udr Py HhiiRe ,

perfluorobutylamine, perfluo;opentylamine,
perfluorohexylamine, perflubrooctylamine,
perfluorododecylamine, perfluoropentadecylamine,

15 perfluoroeicosylamine, 2-fluoroaniline, 3-
fluoroaniline, 4-fluoroaniline, 2,6-
difluorocaniline,3,5-difluoroaniline, 2,4,6-
trifluoroaniline, pentafluorcaniline, 2-
(trifluoromethyl)aniline, 3-(trifluoromethyl)aniline,

20 4-(trifluoromethyl)aniline, 2,6-
bis(trifluoromethyl)aniline, 3,5-
bis(trifluoromethyl)aniline or 2,4,6-
tris(trifluoromethyl)aniline; in particular,
preferably water, trifluoromethylamine,

25 perfluorobutylamine, perfluorooctylamine,
perfluoropentadecylamine, 2-fluoroaniline, 3-

fluoroaniline, 4-fluoroaniline, 2,6-difluorocaniline,



42 group) an isopropyl group, a tert-butyl group or an isobutyl group is
nore preferable. Any one of these al kyl groups may be substituted with a
hal ogen atom such as a fluorine atom a chlorine 5 atom a brom ne atom or
an iodine atom Exanples of the alkyl group having 1 to 20 carbon atons
which is substituted with the hal ogen atominclude a fluoronethyl group , a
dif luoronethyl group , a trif luoromet¥yl group , a chloronethyl group, a
di chl oronet hyl group, a to trichloronethyl group, a brononethyl group, a

di brononmet hyl group, a tribronomet hyl group, an iodonethyl group, a

di i odonet hyl g ouplifluprpeddddniel griofp, trifleueroanhyingroup, a

di fl uoroethyl group, a trifluoroethyl group, a tetrafluoroethyl group, a 15

pent af | uor oet IRAREpHLROraaBpldnget Wyl ( tdridiipioreme ERY &) 8BLA}Regr Gup, a
trichloroethyl group a tetrachl orqethyl group,..a pent% hl rog;ﬂyl group, a
br omoetnyl g G LabipBeBRb BT RRGns. 4%t PEE el ReRBR oL tre
tetrabronnethg QroLp érffﬂhggr%%Q%%ﬂﬁaﬁ¥f§H€ 29 g_perfluoropropyl group,
a perfluorobutVyl grou&, a per PUGTope tyl7"group, ™ a perfl uorohexyl group, a

per f 1 uorgoct yly, 0 0P £ PuBEbink ¥y AFGGYin O P 2 84 PELT | uor opent adecyl

group, a perfluoroelcosyl group, a perchloropropyl group) a perchlorobutyl

group, a 2s peafid Of ePethyrofie®URyl )AnAQliGid OraieXxibs 8 pHefe@apekchl or ooct yl
group, a perchl orododecyl group, a perchl oropentadecyl group, a

per chl or oei cossdteyr capd pentdBlperoamidpimepyl group, a perbromobutyl group
a perbronopentyl group, a perbronohexyl group, a perbronooctyl group, a
per br onododecyl grBupthgrpenrsr shepenmposad (Frlowseda fpar prepeaiaddsfl gr oup
and 5 the like._ Further, any _one _of these alkyl groups may be partially
substituted\MQQ1EHPeﬁ?%&?“@ﬁo&ﬁ]su5ﬁea§94¥ﬂﬁiﬂﬁ§ %&%ub?eaﬁiﬁﬁh6%§ gr oup
or the like, an aryloxy group such as a phenoxy group or the like, or an 1o
aralkyl&ﬁy grgﬁﬂagﬁ%%e § a benzyloxy group or the like, etc. As the aryl
group , an aryl group having 6 to 20 carbon atons is preferable . Exanples
t hereof include a phenyl group, a 2-tolyl group, a 3-tolyl group, a 4-tolyl

group,



5 a2, 3 -xylyl group, a2, 4 -xylyl group, a 2, 5 -xylyl group, a 2
xylyl group , a3, 4 -xylyl group, a 3, 5 -xylyl group , a

trimet hyl phenyl group, a 2,3,5-trinethyl phenyl group, a

trimet hyl phenyl group, a 2,4, 6trinethyl phenyl group, a

trimet hyl phenyl group, 20 a 2, 3,4, 5-tetranet hyl phenyl group, a

,3,4,6 tetranet hyl phenyl group, a 2, 3,8, 6-tetranet hyl phenyl group, a

pent anet hyl phenyl group, an ethyl phenyl group, a n-propyl phenyl group, an

i sopropyl phenyl group, a n-butyl phenyl group, a sec-butyl phenyl group, a 25

tert-butylthQyLAqﬁgupHga“n/ﬁE@myl , HPweopentyOphenyl group, a

n- hexyl phenyl group, a noctyl phenyl group a n-decyl phenyl group, a n 44

dodecyl phenyl group, a n- tetradecylghen group, B8aphthy| q&yupOH an

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

ant hracenyl jgroup anggthe d, kgo, 2 henyl groupyi s,0more preferable. Any
one of these ryl gro y be traF subst i ad with a ogen atom
such as a flu ato a chlor at om br om n om or a di ne atom

an al koxy group such as a nethoxy group, an ethoxy troup or the—+ ke, an
aryl oxy group such as a phenoxy group orHg he |i ke, an aral kyl oxy group

such as a bengyl oxy roupH« cOHi ke, Yetc. As t U byl Ha o, an
aral kyl group ﬁglng 7 n ato ref er Exanpl i ncl ude
a benzyl group phen met hyl up, a (38 yIphenyI et oy

group, a (4- nethyl enyl)nethyl i5 group, a (2,3-dinethyl phenyl) et hyl
group, a (2 4 di et hyl phenyl ) nmeth I group, a (2, 5di et hyl phenyl) net hyl

Q group, a (3, 4di net hyl phenyl ) net hyl
group, a (2,3,4

i met hyl phenyl ) net hyl group, a

3,4, 5timet hyl phenyl ) met hyl group, a
bH a (2, 3,4, 5tetranet hyl phenyl ) net hyl
group, a (2,3,4, 6tetranethy|phenyl)nethyl group, a (2,3,5,6 45

t et ramet hyl phenyl ) met hyl group, entanekﬁylphen b)nethyl @up@Han

(et hyl phenyl hjget hyl  giqup, on (mmprogv

Igg nethy Slip,
(i sopropyl phen )g&{hyptgjoup a 5 buty enyl) grou«
(sec-butyl phen h
HO HO
HO HO HO. WOH WOH HOU
T__l,, \Q""OH U “1OH “oH
“OH
HO HO HO
[t:z [i::JWOH Ei::j
OH P
OH




group, a (tert-butyl phenyl)nethyl group, a (npentyl phenyl)nethyl group, a
(neopent yl phenyl ) net hyl group, a (n-hexyl phenyl) nethyl group, a

(noctyl phenyl ) net hyl group, a (n-decyl phenyl)nmethyl 1o group, a

('n- dodecyl phenyl ) met hyl group, a (ntetradecyl phenyl)nethyl group, a
napht hyl met hyl group, an anthracenyl nethyl group and the |ike, and a benzyl
group is nore preferable. Any one of t e aryl groups may be partially 15
substituted with a hal ogen atom such as a fluorine atom a chlorine atom a
brom ne atom or an iodine atom_an al koxy group such as a nethoxy group, an
et hoxy group dHthe like, an aryl oxy gro@p such aH a phenoxyogroup or the
i ke, or an _k S o.@H oup orlthe like, etc.
R6 in the ge [ 7 s prefg yl grou an al kyl
group. "h" in ohormula [ 7 ] poe a nunge ot or nore,
and usually an integer. "h" is Qteferably 25 an igi eger of 1 to 5, and in
particular, 1. The conpound represented by the general formula | i's
preferably a I~ - 0X0- bi s al kylzinc ) or ,cc -oxo 46 bis ryI2| ), in
particul ar. s %H ; 5 congdlind r ep %ﬁted %F:
general form I
conpound reqr es
limted, and gat i ng @an organonetalllc conmpound
such as an al kyl netal, a hal ogenated al kyl'metal ‘or the like with a conpound
lo selected froma gemdi hal ogenohydrocarbqQn, a silang, a gernane, an

am ne, a phospj ng, @@ter
the like, is
gas at nosphe
, and prefera

S gt - 80C

HOL HO, HO WOH
O "o



The treatnment tinme is usually from1 mnute to 36 hours and preferably from
10 mnutes to 24 hours . Further, the treatnent nay use a solvent , and

t hese conpounds nmay be directly treated without using it . The solvent used
is 20 preferably an aliphatic hydrocarbon sol vent, an aronatic hydrocarbon
solvent or an ethereal solvent which is inert to an organonetallic conpound
such as an al kyl netal, a hal ogenated al¥¥I netal or the |like and a conpound
sel ected froma gem di hal ogenohydrocarbon, a 25 silane, a gernmane, an

am ne, a phosphine, water, a hydrate of netal salt , hydrogen disulfide and
the like . Speeific exﬁnples 0 che sol went inclowle butane, Ohexane

hept ane, oct ake,olRenzepe, tol dlet I o@Hn bu et her,
tetrahydrof and Ilke rther tnent order of
dr opwi se ad on of e npoynd selec g gem s, 4

di hal ogenohydr ocar bon) a 5|IaneH a gernane , a phosphlne water, a
hydrate of nmetal salt, hydrogen disulfide and the like is not speC|f|caIIy
limted, it nay be uccessively dropw se added, y be sinmultaneously

iy he dropw se added after

mol ar nunber
silane, a ger
hydrogen 15 d
as a result of
material and the d : a
silane) a germane, ~Ndf i i a 20 hydrate of netal salt
( hydrogen disulfide and the like may remain as an unreacted matter. The
conpound represent edThyg tbapgand dIA T drsnd acdmpouhdcbbvadineld ayned by the
treatnent can be used as a catal yst conponent for addition polynerization
after separ ati@nachhagpthef abaveomenddiongd componds i @@t i ofb brantdhe i ke,
but the reacted solution can be al so used as a catal yst conponent for

addi ti on pol ynef! zkh® T RR oforgBtaCiting the compounds (a), (b) and

5 (c) is not specifically 1imited, and for example, the

following order can be adopted.
@ A method of contacting (c) after contacting (a)
and (b).
@ A method of contacting (b) after contacting (a)
10 and (c).
® A method of contacting (a) after contacting (b)
and (c).
The contact order is preferably(D or @. Namely,
the compound [A] is preferably a compound obtained by
15 contacting (¢) with a contact product obtained by
contacting (a) and (b), or a compound obtained by
contacting (b) with a contact product obtained by
contacting (a) and (c).

Further, the compound [Blis a compound obtained



48 preferably renmoved by distillation fromthe reacted solution, and drying
Is preferably carried out at a tenperature of 25C or nore for 1 hour or
nore under reduced pressure. It is nore preferable to carry out 5 drying at
60 to 200C for one to 24 hours, and nost preferable at 80 to 160C for 4 to
18 hours. Specific exanple of the production process of the conpound
represented by the general fornula [7] 34 further shown bel ow i n detai

when MB is zinc atomand 1o a treating agent is water. A process that
toluene is a solvent, a hexane solution of a dialkylzinc (for exanple,

di et hyl zi nc) iy edidddtigifthecadtsocoonent abn8dGompdendsf( &n ¢qyiami ar
anount to the dialkylzinc is added dropwi se, and the 1s mxture is stirred
at room t enper(@f ur €Heooriemiofuces tactifghsbesconpnubdsalidpt etle) Gndour se,
those used in these treatments are not limted to the dialkylzinc and

wat er. Then, tH&) coopebdcperifégrédgnddmiped hangefOralexanmls mithe [8] is
Il lustrated. M4 has been already describped. As X1, specif is exanples of

t he at om of tfﬁ?k&%@bﬂg order can be adopted.

5 @® ' A method of contacting (f) after contacting (4)
and (e).

@ ' A method of contacting (e) after contacting (4)
and (f).

® ' A method of contacting (d) after contacting (e)

10 and (f).
The contact order is preferably D or @'.
Namely, the compound [B] is preferably a compound
obtained by contacting (f) with a contact product
obtained by contacting (d) and (e), or a compound
15 obtained by contacting (e) with a contact product
obtained by contacting (d) and (f).

The contact treatment in the preparation of the
above-mentioned compounds [A] and [B] is preferably
carried out under an inert gas atmosphere. The treatment

20 temperature is usually from -100C to 200C, and
preferably from -80C to 150C. The treatment time is
usually from 1 minute to 36 hours, and preferably from
10 minutes to 24 hours. Further, the treatment may use
a solvent, and these compounds may be directly treated

25 without using it. The solvent used is inert to the raw
material compounds (a), (b) and (c), or (d), (e) and (£f).

Either of a non-polar solvent such as an aliphatic



XI'V as X~ include a carbon atom a silicon atomand the |ike, specific
exanpl es of the atomof Goup the XV 2s include a nitrogen atom a
phosphorous atom and the |ike, and specific exanples of the atom of the
G oup XVI include an oxygen atom a sulfur atomand the like. Xlis 49
preferably a carbon atom a nitrogen atom or an oxygen atom further
preferably a nitrogen atom or an oxygemfatom and in particular, X1 is
preferably an oxygen atom "i" in the general fornula [ 8 ] represents a
nunmeral 5 by 1 smaller than a val ence of X1. Wen X1 is the atom of the
G oup XIV) "i"hydr8cawhen sblgenhe axt amooiatiilteh@drogaxX¥on' sblven? qr and
when X1 is the atomof the Goup XIV, "i" is 1. R in the general fornula
[ 8] represent sthe lidkel odt papo ¥ Ralienly spadupsoangeihenpatdnkientg an
el ectron-w t hdraw ng g{ﬁéup, and when a plural nunber of ' s exist , they

R
may be nutual ISF the'k SAMHPE echt SPepis 1@k prRLegof hBe solvent
| ect - Wi t hdy awj h t aj ni I - Wi t hdr awi
Group are i 5 SHERIEn - PRERRBOBE XAy RIGHE? | LETRRoE he - ArRlst rat i on of
R1 d , i I d R .
Speg?fiS%exg%D%iﬁ%#ﬁiiééﬁgéﬁfgL%&%ggﬁéﬁgh%ZPE%ﬁé%#QX?%QHQGE%'aﬂen Xlis a

carbon atom ii%?ié&‘ﬂ@ ag2fethiil b4dedTeidid 4 hytn8F0UR4 180opropyl
tri(chloronethyl)nmethyl group, a tri (brononethyl)nethyl group, a

tri(iodonethylgtméhyl dgrauputglt eitheir,| wertdigl hyéyoeblyylgeatpr ,a
tri(dichloronethyl)nethyl group, a 2s tri(di brononethyl)nethyl group, a
tri(diiodonet ad)seidyl lghedpoxaner.i (t,r2dfdimetrexhetharehybigi@up, a 50
tri(trichloronmethyl)nmethyl group, a tri(tribrononethyl)nmethyl group, a

tri(triiodonettgihoryalhyd)oephes. t Fetpabydrefuras: .o veltmphyidnoRiTay oup, a
tri(22,2  and the like.

In the present invention, a polar solvent is
preferable among these solvents. As index representing
the polarity of the solvent, E." value (C..Reichardt,
"Solvents and Solvents Effects in Organic Chemistry”,

15 2nd ed., VCH Verlag (1988)) and the like are known, and
in particular, preferably, the polar solvent is a
solvent which satisfies the expression:

E. of 0.5 Ep' =0.1
Examples of the polar solvent include ethereal

20 solvents such as dimethyl ether, diethyl ether,
diisopropyl ether, di-n-butyl ether, methyl tert-butyl
ether, anisole, 1l,4-dioxane, 1,2-dimethoxyethane,
bis(2-methoxyethyl) ether, tetrahydrofuran,
tetrahydropyran and the like, and tetrahydrofuran is

25 most preferable as the solvent.

The amounts used of the respective compounds in the

preparation of the compound [A] are not specifically



5 trichloromethyl)methyl group, a tri(2,2,2 tribrononethyl)nethyl group, a
tri(2,2,2triiodonethyl)nethyl group, a

tri(2,2,3,3,3pentafl uoropropyl)nmethyl group, a
tri(2,2,3,3, 3pentachl oropropyl)nethyl group, atri(2,2,3,3, 3 10

pent abr onopr opyl ) net hyl group, a tri(2,2,3,3,3 pentaiodopropyl)net hyl
group, atri(2,2,2-trifluoro 1- trifIu&PonEtherthyI)nEthyl group, a
tri(2,2,2trichloro-1- trichloronethylethyl)nethyl group, a
tri(2,2,2-tribrono-1- tribrononethylethyl)nmethyl i5 group, a
tri(2,2,2-triilddwitied s Whatoiiehppeakyr3 vk A ﬁgﬁoampuats used of the
tri(1,2di(trifluoronethyl)-2,2 2- trifluoroethyl)nethyl grougu a
tri(1,1-di(triZGARESHEYRyFPMPORNAS, lehdsEddat 95e? HPLRF obiptia Fi (1,1 20
di (tribromomethyl)-2. 2, 2: tribranpes hyl t hyl ou a 1

tri (1, 1-di(tri§ a%(rﬁs’t hS/‘F)ij,ZZ,{Z’t rl ieZE)dOe%'H%‘? n%‘f%%?rgﬂﬁp,that y '~ and

atri (2-fl uorophen yl tad (B3=11 ayl) netyhyl group, a
tri(4f|uoroph2§yl¥%§?ﬁ$p Sﬁﬁﬁﬁgﬁﬁéak%icﬁﬁ%rﬁgégﬁgﬁgéétK?P'25 group, a
tri(3-chkorophenyl ) net hyl gr@upﬁfh4igii4chlorophenyl)nethydlgroup, a
tri(2bronophenyl ) nethyl group, a tri(3-bronmophenyl) net hyl 1 group, a
tri (4-bronmophgrierethyd reprasertd ld alederhesyM) mei kyle ekprRksdon
tri(3-iodophenyl)nethyl group, a tri(4-iodophenyl)nethyl group, a
tri(2,6dif |udriddphenyl)nmethyl group, a tri(3,5 5 dif |uorophenyl)nethyl
group, a tri(2,6 dichlorophenyl)nethyl group, a
tri(3,5dichIorophenyY)néphyheg¢§9595§19ﬂi(2?66?Eﬂ%ﬁ%ﬁﬁ%ﬁ&YFhﬁvmﬁraéroup, a

tri(3,5di bronmophenyl)nethyl group, a tri (2,6 to diiodophenyl)nethyl group,
atri(3,5 dii SEOSI‘%’HQ/P)' fet Rl {gggud?o’éetm?%ﬁ?%fﬁ? f’l‘ﬁlﬁﬁ%lh&ifyﬁfﬁﬁ't hyl
gr oup, tri(2 4,06tri h? ro p
tri(2, 4?%t ri br%dlr%?ptﬁgn;l' gét ggfgé%ﬁwggfgp?g irguni%r?]r. i?fogg&%nerqye)snet hyl
group, a tri(RpenhalkloloneRNERYY PRldPraHIqH R nRiddr AP 2:dPboBlReRY! ) Nt hyl
group,” a tri (pentabronophenyl)nmethyl group, a tri(pentai odophenyl) net hyl
group, a tri(3.00. z  in the expression (1) is a numeral determined
' by c,yl and the expression (1).
Further, the amount used of the respective compounds
15 is not also specifically limited in the preparation of
the compound [B]. When the molar ratio of the amounts
used of the respective compounds is defined as a molar

:2z%, it is preferable that

ratioof (d):(e):(f) = x': vy
xt, yz and z°2 satisfy substantially the expression (2)
20 when J in the general formula [6] is an atom of Group
XVI, and the expression (3) when J in the general formula

[6] is an atom of Group XV.

dXx! =y2+£Xz? (2)
VviHEX 22 aXx! Syi+a2XEX z? (3)
25 (wherein each of 4 and £ in the expressions (2) and (3)

is the same value as in the above-mentioned general

formula [4] or [6], respectively.)



20 (trif luoronethyl)phenyl)nmethyl group, a tri(4 (trif

| uor onet hyl ) phenyl ) met hyl group, a tri (2,6 di(trifluoronethyl)phenyl)nethyl
group, a tri(3,5 di(trifluoromethyl)phenyl)nethyl group, a
tri(2,4,6tri(trifluoronethyl)phenyl)nethyl group, a tri(2 25
cyanophenyl ) net hyl group, a tri(3-cyanophenyl)nethyl group, a

tri (4-cyanophenyl)nmethyl group, a tri(27nitrophenyl)nethyl group, a
tri(3-nitrophenyl) net hyl 52 group, a tri(4-nitrophenyl)nethyl group and
the Iike. Further, functional groups obtained by substituting X from carbon
atomto silicon atony “abu thecekpneksgorospd 2lepndsddtled shpred@radily a

met hyl group in the 5 abovesnentioned specific exanples with a silyl group,
can be al so exeRpmerirddof & nf Kar IOf £5pBQ 9 toxhnPP enawe rIRTerabdy X1 is a

it t i ncl ud i (fl hyl i ,
Do 2Com LRSS el LA RLOTA o BB B e
di (iod t hyl 1 dj (dif h 1
6 {Locor b gmangargny o) (517 Ly QR NELBILIRY, Wiy o

di (di i odgrret hXHr)cgrf“')d‘% HSUP:0 2 A1 itfﬂéj%r@%rgﬁt’i%%ﬁﬁ () BLY) ad 3

di (trich onet h _a'm no group, a di (tribre amno group,

di (triiodonmet lyimexd Nogaterminddithy, &,2tf | f kUorolt Avld amMtne abeHR- a
di (2,2,2trichloroethyl)amn,o group, a di(2,2,2 20 tribronoethyl)am no
group, a di (2menkioneddspiredgion (Q)gopUB) aFurther, x'is a numeral

di (2, 2, 3, 3, 3pent af | uor opropyl ) am no group, a

di (2, 2, 3, 3, 3pbetiachl anx oprbpyraaw posdtdwe, value.

di (2, 2,3, 3, 3pent abr onopr op Iganino groqg, ad(22,3,3,3 25
pentaiodopropyl)aniH%V%Roh%, he use of the respective compounds are

R GHME SR T £ 4 A IR 4 T S
above-mentioned expressions (1) to (3) in the contact
treatment of the above-mentioned compounds, the amounts
used may £fluctuate finely, and it is usually carried out
to appropriately increase and decrease the amounts used

15 to a certain degree considering the amount of a compound
which remains while being unreacted. Herein, " satisfy
substantially " means that a case of designing to obtain
a compound obtained by contacting the respective
compounds at the molar ratio satisfying the above-

20 mentioned expressions is included even if the above-
mentioned expressions is not perfectly satisfied.

When the molar ratio of the amounts used of the
respective compounds is defined as a molar ratio of
(a):(b):(c)= 1 :y’lz z ! in the preparation of the
25 compound [A], it is preferable that yl and z satisfy

the expression (4):

0<|c-v'-2z24=0.2 (4)



53 di(2,2,2-tribrono-1-tribrononet hyl et hyl )am no group, a
di(2,2,2-triiodo-1-triiodonethylethyl)amno group, a

di (1,1-bis(trifluoronmethyl)-2,2,2trifluoroethyl)amno group, a di(1,1 5
di (trichloronethyl)-2,2,2-trichloroethyl)amno group, a

di (1,1-di(tribromonethyl)-2,2,2tri bronmoet hyl)am no group, a
di(1,1di(triiodonethyl)-2,2,2-triiodoetﬂ@l)anino group, a

di (2-fluorophenyl)am no group) a di (3 io fluorophenyl)am no group, a

di (4-fluorophenyl)amnm no group, a _di(2-chlorophenyl)am-no group, a di(3
chl or ophenyl ) aif ieepPBe8eRASCRl FREHESy 9%l néngr%\ﬁp)e@resswn (4))

di(2-b h I 1 di.(3-b henyl 1 ,

G (3 oropnen ) S 00 SIRIAPRS AT U oo

di ( 3-i odoph I ] ..a di (4-iaqdpph I i di (2,6 dif
03, ecopnerd SRS b e SREDARRE o 2 R L0,
di chl h I Walol _di,63,9220,a chl I 1

0 A1 SoneTy RTLAP Bhgube)© 0,5 20qd bl ergrieaubiaman oo o,

di (2, 6di isodophedihdwid B OF Q4Pis prdifckabth tGAPRENW ) aHEND *HAUBER
di (2,4,6-trifluorophenyl)amno group, a 25 di(2,4,6-trichlorophenyl’)am no

group, a di(2,thé dxpriyssiphers) whiemd ghothe gemefal4Edrmula [6] is
triiodophenyl)am nv group, a 54 di(pentafl uorophenyl)am no group, a
di (pent achl or @heatyodm aof n@rgnpuBVIa di (pent abronophenyl)am no group, a

di ( pent ai odophenyl )am no gr ,adi (25 (trifl]uor t hyl nyl ) am no
grc(agp, a di(g o) %é)IIg-(YZ'I'%XZZ -+ xI|£ e )pIIse) yh)

(each of 4 and £ in the expression (5) is the same value

10 as in the above-mentioned formula [4] or [6].)

As a result of the contact treatment, at least one
of (a), (b) and (c) or at least one of (d), (e) and (f)
which are raw materials may remain as unreacted matters
concerning the compounds.

15 Further, it is preferable in the preparation of
the compound [A] to distill the solvent from the product
after the contact treatment and carry out drying at 25T
or more for one hour or more under reduced pressure. It
is more preferable to carry out drying at 60 to 200TC

20 for one to 24 hours and most preferable at 80 to 160C
for 4 to 18 hours.

Specific example of the production process of the
compound [A] is shown below in detail when M' is zinc
atom, the compound (b) is pentafluorophenol, and the

25 compound (c) is water. A process which include the
following steps can be adopted:

Tetrahydrofuran is used as a solvent:; a hexane solution



(trifluoronethyl)phenyl)am no group, a di(4 (trifluoronethyl)phenyl)am no
group, a di(2,6di(trifluoronethyl)phenyl)am no group, a

di (3,5di (trifluoronethyl)phenyl)amno group, a di(2,4,6 1o
tri(trifluoronethyl)phenyl)am no group, a di(2 cyanophenyl)am no group, a
di ( 3- cyanophenyl )am no group, a di{4- cyanophenyl)anlno group, a

di (2ni trophenyl)am no group, a di(3- nltPophenyI)anlno group, a

di (4-nitrophenyl)am no group, and the |ike. 15 Further, a functional group
obt ai ned by substituting X fromnitrogen atomto hosphorous atom and a
functional grcu C?t-‘e%)ﬂé%gm-éé W aé@eécutﬁ»@ra#carﬂmg epohLpdi hot AL :
above-nenti oned specific exanple wth a phas hlnoxgﬁoug can be al so
exenplified. Rf #*EﬁrOEBEEP#|Bfefgﬁpﬁ&¥”$§kﬁF ¢4nEnt8xygen at om

i ncl ud fl 4 h h , b h ,
an 1 odomet hoxy 4 GURL2 W a1 TF U78rE RERGMar Bubt oo e AE e Tethary Pbup, &
di br onoret hoxy, 00l PoflbLRPIELNREL GiOUfndt P 1414} URBQMEL hexx group, a

trlchloronethoxy group, ribromoimet’ hoxy group, a triiodonethoxy group, a

2,2, 2-trisf | uorlet dGxy1 8F OdRouRt2o%, waltlrC PRI tOXYzin®@51 8" PUPthar

,2 tribronoet hoxy group, a 2,2, 2triiodoethoxy group, a

3, 3- pentafdeDAHUERIONY; Gty stidring 3 rpon aelipereneaorgr oup, a
, 3, 3- pent abr onopr opoxy group, a 2,2,3,3,3 5 pentai odopropoxy group, a
-trifluorl@ lnitmitfés:otonﬁah;lbarhoxyphgr cod,vent2 15 2removadoby- 1

| or omet hyl et hoxy group 2,2-tribronmo-1 tribrononet hyl et hoxy group,

3,
3
2
ch
2,2-triiodositik @%ﬁ%ﬂﬁt%9@9@%5&99g#%u%ﬂr%iqdlqu at 1200 for 8
)
d
di
d
u

fl t hyl 2-trifl th ,
L (e onl Bt i eE hoabel BREBRIEIony or up, a
: (tﬂ)' br omorret ;q% 02&?2 g t{ﬂg Wﬂe@&’n gh]prse tre tments

i (triiodometh tr||o oethoxy group, uorop enoxy group, a
or ophenoqeIf¥dP . 1imited to pentafluorophenol and water, the

2,2
2,2
2,2
2,2,
t|
a 2,
di (t
1, 1-
1, 1-
1,1
3-f

|

compound as a raw material is not limited to a zinc
compound, and the condition ét drying is not limited to
at 120C for 8 hours.

15 Further, a specific example of the production
process of the compound [B] is shown below in detail when
M? is zinc atom, the compound (e) is pentafluorophenol,
and the compound (f) is 1,3-cyclopentanediol(a mixture
of cis-isomer and trans-isomer).

20 A process which include the following steps can be
adopted:

A hexane solution of diethylzinc and toluene are
charged in a flask whose atmosphere was replaced with
argon and the mixture is stirred and cooled at -78C;

25 a hexane solution of pentafluorophenol which is an
equimolar amount to diethylzinc is added thereto

dropwise and the resultant was stirred at room



15 a 4-fluorophenoxy group, a 2-chl orophenoxy group, a 3-chl orophenoxy
group, a 4-chl orophenoxy group, a 2bronophenoxy group, a 3-bronophenoxy
group, a 4bronophenoxy group, a 2-iodophenoxy group, a 3i odophenoxy group,
a 4-iodophenoxy group, a 2,6 20 difluorophenoxy group, a

3, 5-di fl uorophenoxy group, a 3,4,5-trifluorophenoxy group, a

2, 6- di chl or ophenoxy group, a 3, 5-di chl otbphenoxy group, a 2, 6di br onbphenoxy
group, a 3,5-di bronmophenoxy group, a 2, 6-diiodophenoxy group, a

3, 5-di i odophenoxy group, a 25 2,4, 6- trlfluor henoxy group,

a2, 4, 6-trichl okelphenakprgr oy, la our 5-thepe ®hen6x§ §pd@pmoda2:4 6
tr||odophenoxy groug a pentafluorophenox¥%grou a pent achl or ophenoxy

AT LA v A s bdrliskyg ol Tsoies "

| u , u up,
4(tr|fluoronet%?&)%gﬁﬁﬁig%ﬁ%ﬁﬁ ptﬁ’éf ¥if%??f ﬁo?éﬁég f%%@ﬁ%xypgroup,
a 3,5 di (tr'fl §%ﬂ§§gyalr)c?g%g%¥. ?fﬁ'%’ar‘}i?e(flogt r\}erni%h% and th

(trifluoronethy NOXYy Qgr ou cyanophenoxy grou cyanoﬁ%ehoxy

group, ag- Cya@W@fE?iieganLEﬁri%lzrié ff&iﬁ@&'é’é%gf&ﬂ@tiilﬁt%w ARIEROXY
group, a 4 io nitrophenoxy group and the |1 ke urther, a functional group

obt ai ned by subsiidupragaXelr @® @oigan &t oM Bempotadhied) uadera
functional group represented by replacing an oxy group in the

above- nent i onatedpeedf pressamel.e with a thi oxy group can be al so
exenplified. 15 X1IR i is preferably a tri(fluoroal kyl)nethyl group, a
tri(fluoroaryl)net Rfl COUAHS . eihﬁ(¢¢®@@%a kysednilno tiesep treatments

di (fluoroaryl)am no group | uor oal kyl ox roup or a f luoroaryl oxy
group , such ei%san?FlH-T“bGPer@Phﬁ ﬁrH'Y %pr“ 1.3-

tri(pentafl uoroph l, graoup fl uor neth M 09 40L0up,  a
di ( pent Iuordﬁﬁ ﬁ?%?&ge §1ag 38 mlﬁ é udgo 9$§rou§§ § s -
2,2,2trifl uor%éoﬁ.%ff | 4104 XRI Rk ahney gﬁaupasaa raw material is not

1, 1d|(tr|fluoronet -2,2,2-trifluoroethoxy group, a
3,4, 5- tr|fImexxmmfguytgraualnero@m@yﬁmﬁluorophenoxy group, nore

preferably a fluoroal kyl oxy group or a fluoroaryloxy group such as a
2,2,2-trifluoro-1 Next, the compound [C] represented by the general
formula [7] is illustrated.
15’ M’ has been already described.
T° in the general formula [7] represents an atom of
the Group XIV, Group XV or Group XVI of the Periodic
Table of the Elements (Revised edition of IUPAC
Inorganic Chemistry Nomenclature 1989), and when a
20 plural number of T’'s exist, they may be mutually the
same or different. Specific example of the atom of the
Group XIV includes a carbon atom, a silicon atom and the
like, specific example of the atom of the Group XV
includes anitrogen atom, a phosphorous atom and the like,
25 and specific example of the atom of the Group XVI includes

an oxygen atom, a sulfur atom and the like. T’ is

preferably a carbon atom, a nitrogen atom or an oxygen



57 trifluoronethyl ethoxy group, a

1,1di (trifluoronethyl)-2,2,2-trifl uoroethoxy group, a
3,4,5-trifluorophenoxy group, or a pentafluorophenoxy group. 5 Re in the
general formula [ 8 ] represents a hydrogen atom a hal ogen atom or a
hydr ocar bon group. Specific exanples of the halogen atomin Re include a
fluorine atom) a chlorine atom a brom#%le atomand an iodine atom As a
hydr ocarbon group in R8, an al kyl group, an aryl 1o group or an aral kyl
group is preferable. Specific exanples thereof include the same conpounds
as in R6 in tEqgendfarthernpraffrpbdy gepditirogenalgdvm oRe am oxygegener al
formula [ 8 ] is preferably an, al kyl %%oup or an aryl group, and nore

preferably ana984 agdolip PaBLiFlary T dit BEedesad Ly AR RXY SRR &M ng O<ts
[ S f I h I S R f I I f
Lhe compound T cpr oeBa HH HYF REGAIeFAFRRIAT b {OR-FEGRES AYeerded. .
Among the compgung r garesented fiy theogensr 8l 28 LAty [ 1§l 1 gpoci i c
exanpl es of a Case’in I C is a zrnc atom i Rcl ude ’ !

trifluorgmet hgd rpmeLhyhai bevw dENGroup XV, "s" is 3, and when T
trifluoromethoxy(triethylsiloxy)zinc,

trifluoronmet hagy (tHe pavesnil 65| Qxghpl RVI, 28 2145 2.
trifluoroethoxy(trinethylsiloxy)zinc,
2,2, 2trifluoroet hoRY@nr ithieh\gegidmady )Zomyla [7] represents an
2,2,2trif|uoroethoxy(trighenylsiony)zinc, 1,1 58 .
di (trifluoromeligabron wPtharaudbnRgecORORP( 0 FetIBAUR |@XyYaintng an
1,1di(trifluoronetﬁx%}-Z,Z,Ztritluoroeth0ﬁ¥(triethglsion )zinc, 1,1 5
di (trifluor onEYRAYEA WHthArayipg @reRRy @19 Fhem, s?Ilb&#z‘}‘IIltb,er of
2,2,2tri;|uor s, trjflyor h % H?o§%£ i Qi|5i| Z
2,2, 2t ritf 1 uor g{- 1% %xf'??flglgg%r% ﬁy %t O%A(ﬁ; exheylssa‘?qx%éﬁ) r%il(iﬁg,erzni.z
trifluoro-1trighlaenuehy t AENOIVEL FLRDGREhAra@i¥Z 5P6up or the group
2,2,2,3,3,3-pentafl uoropropoxy(trimethylsiloxy)zinc,
2,2,2,3,3, 3- peindfd i prap @ddd treh byl shiouyiagngroup are selected
from those already described in the illustration of R!
and R?’, and the preferable group is the same group as
15 in R! and R®.
Further, R® represents a hydrocarbon group, and
a plural number of R®'s may be mutually the same or
different. The hydrocarbon group in R® is preferably an
alkyl group, an aryl group or an aralkyl group.
20 As the alkyl group herein, an alkyl group having
1 to 20 carbon atoms is preferable. Examples include a
methyl group, an ethyl group, a n-propyl group, an
isopropyl group, a n-butyl group, a sec-butyl group, a
tert-butyl group, an isobutyl group, a n-pentyl group,
25 a neopentyl group, a n-hexyl group, a n-octyl group, a

n-decyl group, a n-dodecyl group, a n-pentadecyl group,

an-eicosyl group, and the 1like. A methyl group, an ethyl



5 2,2, 2,3, 3, 3-pent af | uor opr opoxy(tri phenyl sil oxy) zi nc,
2,4,6-trifluorophenoxy(trinmethylsiloxy)zinc, 2,4,6
trifluorophenoxy(triethylsiloxy)zinc, 2,4,6
trifluorophenoxy(triphenylsiloxy)zinc, 3,4,5
trifluorophenoxy(trinethylsiloxy)zinc, 3,4,520
trifluorophenoxy(triethylsiloxy)zinc, 3%, 5
trifluorophenoxy(triphenyl sil oxy)zinc,

pent af | uor ophenoxy(tri met hyl si | oxy) zi nc,

pent af | uor ophed YR t rart hgpPpropwyl) gnesip, a tert-butyl group or an
pent af | uor ophenoxy(triphenyl sil oxy)zinc, 4 25

trifl uoromet hytHHIHEXY (FFPHBL Ayl FOLEx PEAGRIakLe .

trifluoronethyl phepoxy(triethylsilox
tr!fluorom&*thylphe%Bi’y%’f‘Flﬁl“r:h <§@B¥iﬁﬁ?°upggmaY be substituted
tri fluoronet hﬁglfn}}% H Io%t?h%l ?)Ho 6)91259 a fluorine atom, a chlorine

trifluoronmeth

trifluorgmet hﬂﬁm dg{ bﬁ:‘oml‘?iylast'o'np&‘:) ZhNCodine atom, Examples of the
2,2, 2tr|fluoroethylan1do(tr|nethyI5|ony)2|nc 2,2,25

tr!fl uor oet hylaaLrnﬁp(gfq;%huheﬂhgxy) ZiohQ0 Zakbbn atoms which is
trifluoroethylam do(triphenyl siloxy)zinc,

pent af | uor oanisiutgnt(1 tuted kyilth they)alogen atom include a fluoromethyl
pentafluoroan|I|do(tr|eth¥I5|ony ) zi nc,
pent af | uor oani9HqQRK ¢ A phe 9p§pmg%pyj4ggouppﬁbtrlfluoromethyl.group,

trifluoromethylanilido(trineth IS|ony)2|nc
Lr1 £ dor omet h mqwéﬂmhg ORPoxg) SABlogonethyl group, a

trifluorgmethylanilj« {éé#§¥$0§y§gbg§¥)Eraﬁomethyl group, a

trlchloronethox Il e

tr'ChlorOWEth@@ﬂfdﬂdﬂéWﬁ f%ﬁ i g, t+3bromomethyl group, an
trlchloronethoxy(trlphen oxy zi nc,

2,2, 2trichl or aeidometHy 1 @&fduﬁ Shl®xygdémethyl group, a triiodomethyl
2,2,2trichloroethoxy(triethylsiony)zinc,

2, 2, 2trichIorgmﬂupqdarfxwmmqethbegrpupc al didiluoradthy bngtdyd ) -2, 2, 2 20
trlchloroethoxy(trlnethyIS|ony)2|nc

d|(tr|chIorom&ﬂ%ﬂ%QQFQ?QRY¥CﬁF©PEetﬁo%?@?ﬁﬁéﬂ%ﬂQﬂﬂﬁm%)Qﬁ¢Rﬂ a

1, 1d|(tr|chloro 2,2, 2trichl oroet ho I phenyl si | oxy) zi nc, 2,2, 225

trichlofd-1 tPe 4%@#ﬂﬁ?ﬁ#%¥%o§§????n@tﬁ§ﬁ ﬂqgaﬂigqﬂF OUP % B¢ rj chl or o- 1
dichloroethyl group, a trichloroethyl group, a
tetrachloroethyl group, a pentachloroethyl group, a
bromoethyl group, a dibromoethyl group, a tribromoethyl
group, a tetrabromoethyl group, a pentabromoethyl group,

20 a perfluoropropyl group, a perfluorobutyl group, a
perfluoropentyl group, a perfluorohexyl group, a
perfluorooctyl group, a perfluorododecyl group, a
perfluoropentadecyl group, a perfluoroeicosyl group, a
perchloropropyl group, a perchlorobutyl group, a

25 perchloropentyl group, a perchlorochexyl group, a
perchlorooctyl group, a perchlorododecyl group, a

perchloropentadecyl group, a perchloroeicosyl group, a



60 trichl oromet hyl et hoxy(triethylsiloxy)zinc, 2,2,2trichloro-1
trichl oronet hyl et hoxy(tri phenyl sil oxy) zi nc,

2,2,3,3,3-pent achl oropr opoxy(trinmethylsiloxy)zinc, 5
2,2,3,3,3-pentach|oropropoxy(triethylsiony)zinc

2,2, 3,3, 3-pentachl oropropoxy(tri phenyl sj] oxy) zi nc,
2,4, 6-t
2,4,6

ri chl or ophenoxy(tri nmethyl sil oxy)Zi nc,
4, tr|chlorophenoxy(trlethyIS|ony)2|nc
2,4,6trichloro enox¥$tr|phenyIS|ony)2|nc
pent achl or oph HEPHYI]-SHF@*‘}’)'Zl%é’erbromobUtYl group, a
pent achl or opheno

trieth Zi nc,
pent achl oroph&%%???BﬁgﬁyﬁsP rzih@Perbromohexyl group, a
4tr!chloromﬂ:%%f$?g85¥%g& I|O§¥E%fgﬁgﬂoifcyl group, a

4t ri chl or onet phenoxy(t il oxy)zinc
tr'ChlOronﬁtrUﬁé%ﬁ%G%&ﬁEﬁhQﬁ@@&hsbE9ﬁ$)Zhnﬁerbromoelcosyl group and
trichl oronet hyl am do(t¥i methyl Sil oxy) Zi nc,

trichl orgnmet hydrean dpké (i et hyl si |l oxy) zi nc,

trichl oronmet hyl am do(tri phenyl sil oxy) zi nc,

2,2, 2trichl or oet hyl afudbheri, manlyy loniel @fy)ttiese & KRyP @ooups may be
trichl oroet hyl am do(triethylsiloxy)zinc, 2,2,2

trichl or oet hylRa® b1ty phuhgtitudsed) Mith an alkoxy group such as a
pentachloroanlI|do(tr|nethglsilo zi nc,

pentachloroammqﬁﬁﬂ¥¥|%ﬁ¢& sidR ¥¥% group or the like, an aryloxy
pent achl or oan enyl si | z|n

trlchloronetmé t?ﬁ %é§$ $%E?h9 gyy%;qap or the like, or an

Nt ri chl gpomet hyl %F?t P 4 Z B _
Ntrlchloronethy1i§#* t## eny Iiloxy)g?ﬁgy °x%1 %?t?ﬁfthe like,

| uor onet hoxy) A, bis(2,2,2trifluoroethoxy)zinc
bis(l,l-di(trifluoronethyl)2,2,2-trif|uoroethoxy)zinc,
bis(2,2,2-trifl uordslire drydransimy laat oy Joriaup havd g, €18, 3) darbon
pentafluoropropoxy)2|nc bis(2,4,6 trifluorophenoxy) zi nc,

b 5(3, 4, St ARSTUDHenxparai i Spmicts SR sidn e pron)
1S ri uorone en Zl nc Il orone am a0).zIl nc (0}
bi s( pent af | uo g 'Yﬁp ?{f}qtﬁ IO Pfq( u‘b?i%ﬁgﬁﬁ'ﬂué’m K [6)) °z]r 9r°up'
trifl th th

i (R uoRoRet gTTS. $rout i3 fd sy A EBhE B B EAYY broup,
, 2-trifluogoslet kifihdogeemhhd 8t QQ&‘I;{@.'y'lC%HSﬁ Byla 313 -xy1y1 group,

3, 3- pent af | uor opr opoxyzi nc net h y 6tr|fluorophenoxy2|nc met hyl ,

ir|fluorapneaoxyzmmmauuynphenyamyﬁdu@qraphﬁhﬁ&ytrﬂmeﬂnymphenyl
ri fluoromet hyl phenoxyzi nc nethyl, 4trifluoronethylam dozi nc nethyl,
, 2 group, a 2,3,6-trimethylphenyl group, a 2,4,6-

1,1
2,2
2,2,3
3,4,5
4-tr
2,2
trimethylphenyl group, a 3,4,5-trimethylphenyl group,
20 a 2,3,4,5-tetramethylphenyl group, a 2,3,4,6-
tetramethylphenyl group, a 2,3,5,6-tetramethylphenyl
group, a pentamethylphenyl group, an ethylphenyl group,
a n-propylphenyl group, an isopropylphenyl group, a
n-butylphenyl group, a sec-butylphenyl group, a
25 tert-butylphenyl group, a n-pentylphenyl group, a
neopentylphenyl group, a n-hexylphenyl group, a n-

octylphenyl group, a n-decylphenyl group, a n-



20 trifluoroethyl am dozinc nethyl, pentaf |uoroanilidozinc nethyl,

Nt rifluoronmethylanilidozinc nmethyl, trifluoronethoxyzinc ethyl,

2,2,2-trifluoroethoxyzinc ethyl, 1,1-di(trifluoronmethyl)-2,2,2 25

trifluoroethoxyzinc ethyl, 2,2,2-trifluoro-21trifl uoronethyl ethoxyzinc

ethyl, 2,2,3,3,3pentafl uoropropoxyzinc ethyl, 2,4,6 62

trifluorophenoxyzinc ethyl, 3,4,5trif|d@rophenoxyzinc et hyl,

pent af | uor ophenoxyzinc ethyl, 4-trifl uoronmethyl phenoxyzi nc ethyl,

4t ri fl uoronet hyl am dozinc ethyl, 2,2,2 5 trifluoroethyl am dozi nc ethyl,

pent af | uor oani49@REY hehenky} grRupn| @ Fortehetaseenl PhabyYingrét®y| aand t he

like. In particular, the conpound represented by the general formula [8] is

preferably a HI2RRFR%F 0IFRYP 0x3F AHNTRCEN B sTFPUBr 2E yERZ A L he , a0h and

nost preferabl is(2.2, 2-triflugro-1 triflugrpnmethylethoxy)zinc,

bis(3,4,5trif I%o?qb?) %%‘Io%???n&,s 5'i°§(epéjrﬁe£?fju%?]g%henoxy) zi nc or

bis(1,1-di(trifluoro h - 2.2 rdf | LRC. wWLD Mol
Xﬁg ¥hé of ft%teg'eb &WP%{WO e% fr'hen bk 83?%1%1

ction
process of the compound represente y the a i one genergﬁufornula

[8] is nat spepiddepthyelivitrd ham@i?faaraeeﬁarmi& a® RIOGESSiRE dddting an
organonetal |i ¢ conpound such as an alkylnmetal, a hal ogenated al kyl netal or
the like wth2xrleeipeuationepacseonttdeby tomXbly iansuoldia atom, an

al kyl oxyl i t hi um conpound havi ng an el ectronw t hdrawi ng substituent, an
aryl oxyl it hi uraldospugdohpvinghaaseemetboxyi girdnpwi ag edboxyt @grup an

am nol i t hi um conpound havi ng an el ectron-w t hdrawi ng 25 substituent or the
like, or a comffourht rkbfesecht e HYOKR1 B PURLENCES 38N 2 PESARGXThSHANP an
electron-mjthdramﬁngﬁﬁﬁgftituent nol having an el ectgon-w.t hdraw ng

h h
63 subst i t uentoF ARSHRE naF AY AFALKELOREIRPERATATE P SUBSHAYIARY or ¢ he
eqt pENt o3 preferably carried out under inert gas

l'i ke, ig,menti e
atnnsphéPe. Tﬁénﬁﬁ%dgﬁe%§étenpefature is usually 5 from-80C to 200 , and
preferably from -50€ tRel2PS kyTN@réugat aRHrdikP1 i grospaldving oMb M nute

to 36 hours, and preferably from1l0 mnutes to 24 hours . Further, the
treat nent nmay 26eazbdd deoins B @riefesandepBxatp lesyiheldiees bley ziyleat ed

W thout using it . The solvent used is
group, a (2-methylphenyl)methyl group, a (3-
methylphenyl)methyl group, a (4-methylphenyl)methyl

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

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

25 timethylphenyl)methyl group, a (2,3,4,5-
tetramethylphenyl)methyl group, a (2,3,4,6-

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



Zo preferably an aliphatic hydrocarbon sol vent, an aronmatic hydrocarbon

sol vent or an ethereal solvent which is inert to the organonetallic
conpound, the conpound represented by LiXIR i) the compound represented by
HX1R i and the like. 15 Specific exanples of the solvent is the sane
exanpl es as specifically nentioned in the itemof the compound [A].
Further, in the treatment, the order of%Xropw se addition of the
organonetal | i ¢ conpound, the conmpound 20 represented by LiXIR i and the
conmpound represented by HXIR i is not specifically limted, it my be
successi vel y dreopnisethidpbenydy nedthytIndreweousl y dropwi se added, and 2 or
nore of solvents may be dropwi se added of ter mxing . Arbitrary anounts of
( XIRi ) and @eptamafhipdrhgnyddmeddhby FeQWRt i & t he nol ar nunber of the

{ ES" or ganonet % F&Y LBRBBTHAmS thyd SRatRer & & 9%&5@&533%33@%%@5@153& f Od
by LIXR Tt R ST hpoms e ELehy SahB Y s, S1508 T Re Rmy “Temain as
5 nr eacted M ey fpndlie1 SAERAYI chRRRESSN! (b BVk BE1GRBRLI LR 3 18]

whi ch was obt al ne e'trea can be used as ata t for addition

polyneri;atiogfgﬁ%[ aepebati-ontNGnuny Il nthPn §H6lipasar garystal lization
or the like, but the reacted solution io can be also used as a catal yst

conponent for peddiylphepplymethyat igoouplha saieepéntglphehgiabeythyanoved by
distillation fromthe reacted solution, and drying is preferably carried
out at a tenparaupe af (R5hesylpbeaylomethwlurgoeupord (nder reduced

pressure. It is nore 15 freferable to carry out drfing at 60 to _200C for
one to 24 hourStuiRhepkl)peéh¥lagroun, & (v dselphbenyliBetbylour s.

Speci fi ¢ _exanpl.e of the, prqduyctiqn.process q%%#he conpound represented by
t he genéfal f&ﬁﬂﬁ%r[%]($§83 eFXﬁPH@PY i cﬁf??Pde?a?P'mhen M is a
zinc atom and&:teb&é&g@#j_ HeA0E heitﬁ beigl ;4 i ?Hﬁﬁ’fﬁ%ﬁﬁl ] st eps:
hexane is used as a so_vlgnt;gari exagg'goﬁugfon of a dial ky I 1ic (#%r
exanpl e, di et R Zdi¥HraSedgtnRdthher groupndndoehed 1ake,7#Had a2 vaydyacar bon
solution of 25 the phenol which are 2-fold nolar anount to the dialkyl zinc
i s added dropwrseip absl mbeer praiferadplE.xture is stirred at roomtenperature
for 10 mnutes to 24 hours . 65
Any one of these aryl groups may be partially
15 substituted with a halogen atom such as a £luorine atom,
a chlorine atom, a bromine atom or an iodine atom, an
alkoxy group such as a methoxy group, an ethoxy group
or the like, an aryloxy dgroup such as a phenoxy group
or the like, or an aralkyloxy group such as a benzyloxy
20 group or the like, etc.
R®in the general formula [7] is preferably an aryl
group or an alkyl group.
"h" in the general formula [7] represents a numeral
of 1 or more, and usually an integer. "h" is preferably
25 an integer of 1 to 5, and in particular, 1.

The compound represented by the general formula [7]

is preferably a U -oxo-bis(alkylzinc) or U -oxo-



O course, those used in these treatnents are not limted to the
di al kyl zi nc and phenol. Then, the conpound [E] represented by the

above-nenti oned general fornula [9] is illustrated. s M5 has been al ready
illustrated. XZ in the general fornula [9] is the same as X1 in the general
formula [8] which has been already illustrated, and preferable elenents are

also the sane as in XI. 1o Further, "u"48n the above-nentioned general
formula [ 9 ] represents a valence of X2 , when XZ is an atom of the G oup
XIV, "u" is 4, when XZ is an atomof the Goup XV, "u" is 3, and when XZ
is an atom of WelaprXVeinty' io dartRGulame general fornula [9] represents
an is electron-wi thdrawi ng group or a group containing an

el ectron-wi t hdrawi ngTHPolp, MeF¢ Wiemulggukes ofinbae 6PmROURdexi st, they
may be nutually the sape _or different. The exenplification_ of the

el ectron-w t hdr&RF $3eYF68pPEr thee chcﬁﬂ%{?'gf%g[éﬁ BR¥cPPoON- wi t hdr awi ng
group 20 is selected %r m t hose al ready described in the illustration of Rl
and R3, and th%ﬁ)?%i‘% Sgl'e group is the same group as in Rl and RS.

Speci fic .exanple o ~R9* ALGNA] onpi i AN

prefer abI5e speci fi %héxggrr%?‘ec‘teﬁgﬁe if’égrgggtﬁg Hggénggglﬂ$%g§%§%e%%c exanpl e
XIR i 25 whi Clpy £ g¥n@edlly Folrhudlal #7§0i 3R ¥ elcSi 6 SR PPN 1384 2
nitrogen atom or an oxygen atom Rl in the general forrmula [ 9 ] represents
a hydrogen ‘'afi6 féonexampakogan paioeesy of hykamidponagr oup, and when a
plural nunber of Rl's exist( they may be nutually the sanme or different.
Speci fi ¢ exanprgamemetaldiabkemppanidf ismiadx amplan BabkyRietiaé ,abso t he sane

as in RBin the general fornula [8] which is previously described. T4 in
the general f genatveqd adpreémeted oF dhembikeawlph X@| FOBPOHREA Peri odi ¢

Tabl e. Specific ex es thereof include a horon ato an_al uym num atom a
gal | fumio_at R AREEhETINE Sony dhapashatftogeiben arthiate . 2
preferable. "rg.. e _gene f lo@ 1[4 r e t.i sfying
Psmea, “and »mos ey ACARIAG, (PRl "GREEETH ByAratE b e 0 M
represented bydie, Q@%@f@%eﬁoaﬂﬁhifﬁ%]e Y Reass0ed at £6. mértABRBE .t he
conpound represented by the general formula [ 9 ] , specific exanples of a
case in which M5 iBha tztewtménmigprederably carried out under inert

bi s(fl uoroal kyl oxyzi ncoxy) al kyl borane such as
bi s(trifl uor og@sh@ERIsRREYS reThel Gegtment temperature is usually

15 from -100C to 200C, and preferably from -80C to 150C.

The treatment time is usually from 1 minute to 36 hours,
and preferably from 10 minutes to 24 hours. Further, the
treatment may use a solvent, and these compounds may be
directly treated without using it. The solvent used is
20 preferably an aliphatic hydrocarbon solvent, an
aromatic hydrocarbon solvent or an ethereal solvent
which is inert to an organometallic compound such as an
alkylmetal, a halogenated alkylmetal or the like and a
compound selected from a gem-dihalogenohydrocarbon, a
25 silane, a germane, an amine, a phosphine, water, a
hydrate of metal salt, hydrogen disulfide and the like.

Specific examples of the solvent include butane, hexane,



20 bis(1,1,3,3,3-pentafluoro-2 trifluoronethyl propoxyzi ncoxy) net hyl bor ane
and bis(2,2,2-trif luoro-1 trifluoronethyl methoxyzi ncoxy) net hyl bor ane;

bi s(fl uoroal kyl oxyzi ncoxy) al kyl borane such as 25
bis(2,2,2-trifluoroethoxyzi ncoxy) met hyl borane and bis(2,2,3,3,3

pent af | uor opr opoxyzi ncoxy) et hyl bor ane; 67 bis(f

| uor oaryl oxyzi ncoxy) al kyl borane such ad’
bis(2,4,6-trifluorophenoxyzi ncoxy) nmet hyl bor ane,

bi s(3,4,5-trifluorophenoxyzi ncoxy) net hyl borane and_
bis(pentafluoﬂBﬁ%@ﬁU&yz?ﬂéé&?)nﬁﬁﬁ?ﬁ@@na&&1QQﬂP£5dlethYl ether,

bi s(4-trifluoronethyl phenoxyzi ncox t hyl bor ane, .
bisgtrifluoroﬁ@(ﬁyﬂéﬁgﬂ%z?ﬁgﬁfy)ﬁﬁ%%gﬁﬂ%%&ﬁ&ran and the like.

bis(2,2,2-trifl h 1.doz| t.hvl b .
bs( Fl uoroel-t'd%ﬁ:ﬁé%k%%& O%(l?/ Crgra'raaat eni?,r e order of dropwise

bi s(pent af |l uoroanili ;

bis(Ntrifluorqgdivi&nibi dPﬁEnEB?ﬁ%%gﬂhh)éleﬁ%rﬂ% %}ldorﬁ ggn%ﬁgrgl_i ke . In

particul ar, the conpound represen by the gene r [9] is

preferabky a bjig{disusmathiatrosuzbbaoxy) ahkuhBor ange@mate, an amine,
bi s(fl uoroaryl oxyzi ncoxy)al kyl borane, and further 15 preferably

bi s(2,2,2-trifd girosphine f lwatenptdyhedhakgzoficoeyaleshyktbohgdeogen

bi s(3,4,5-trifluorophenoxyzi ncoxy) nmet hyl bor ane,

bi s( pent af | uorddphelfobder iangbynerdtitng Ber angé spebiifical 1y 3 iguigedt.afittuor o- 2
20 trifluoronethylpropoxyzingoxx)nethylborane. The production process of
t he conpound &Y RerfeeCessivelycAEPRVWiEE ddd®d, T3y iRe not specifically

[mied: and, o S oo By BLOGERR 0k et A 4 12 SLAGNITEL AL L g compound
o 0ok o0 Sl AR UBI APEf PN, | MGecoty BipERLLEr 1T
conpound, arylo@<{°i hRaURE COAROBR 1 Bf r3duRAld WY WA HPONG Ot REVHBTEa 8N
el ectron-w t hdrawi ng substituent, or the conpound represented by HX~ROu_1
such as an al aainder @WEnte ocompourd selected from a gem-
dihalogenohydrocarbon, a silane, a germane, an amine,
a phosphine, water, a hydrate of metal salt, hydrogen
15 disulfide and the like to the organometallic compound.
Further, as a result of the treatment, the
organometallic compound being a raw material and the
compound selected from a gem-dihalogenohydrocarbon, a
silane, a germane, an amine, a phosphine, water, a
20 hydrate of metal salt, hydrogen disulfide and the like
may remain as an unreacted matter. The compound
represented by the general formula [7] which was
obtained by the treatment can be used as a catalyst
component for addition polymerization after separation
25 and purification such as recrystallization or the like,

but the reacted solution can be also used as a catalyst

component for addition polymerization. The solvent is



5 having an el ectron-w thdrawi ng substituent or the like, is nentioned. A
process of treating the organonetal lic conpound such as an al kylnetal , a
hal ogenat ed al kyl metal or the like with the conpound sel ected from an

al cohol, phenol or amine having an el ectron-w t hdrawi ng 1o substituent, is
preferable. The treatnent is preferably carried out under inert gas

at nosphere. The treatnment tenperature i“‘® usually from-100C to 200C , and
preferably from-80C to 150 . The treatnment tinme is usually from1 mnute
to 36 hours, 15 and preferably from 10 mnutes to 24 hours . Further, the
treat nent may preferasblyenemoxed tiyesd sdoinplamilen nfiyoiether serlct e eat ed

W thout using it . The solvent used is preferably an aliphatic hydrocarbon
sol vent, an arohattEohydfBdafBydngolhfemreffezab &Y hearbasedousdnmpdudd 20

which is inert to the or an%rretfélic conpound, _.the conpound represented by
Li XzR9" _1, t hdrRRpLHMATFeBfedant e §° T 1 BRYT RE MAKE URART fic

exanples of the solvent_ is_the sane .ex | es specif.ical mentioned in the
e of the cORSTTRE RFeSshrB,r Heds MR PiTearaREe. tnEabraapas

dr opwi se.addi t4,Qp: ecQargan LGy ng, resented
dropu segaddl i od 4pcadr ganaERiel Li GAIDONTSy HBSETIAN e
specifically Igrdf¢&eapié gRYsbetsuaeesSi ¥eky4digpwigsaorgded, may be

si mul t aneously dropwi se added, and 2 or nore of solvents may be dropw se
added after m xi ngSpéchifticaeyxamplenioE athe( ¥Z2BGuctionprideesL T e

i ntroduced by adjusting the nolar nunber of the conpound represented by

Li XZR9" _1 and campawndoneprespnsednbyd tihe idezrRaral- fermpdaot gadndsetal |ic
conpound. Further, as a result of the treatment) the organonetallic

conpound bei ndUF tH&F nth R Helewelr Abdpburaenr Mr dsefld REM 2D - ~
t he comiound re rese’_gi ed bé I—%(ZR9~ 1tand the like may remain as unreacted
nattgrs.OThe Ebﬁﬁgﬂ% V%p? &Bht &8 B? frre general formula [ 9 ] which was
obtai ned by the ”E]?%Fﬁetasga%h%et Y304 e ai§?§a$é’f\t7eﬁevpg?§§hag1%r addi ti on

i5 polynerization after carrying out separation and puri such as

recrystal | i zalgiQftilor E hideallyiziRe (£&6 BRIl iIdaR 3N D) 9@ used as
a catal yst conponent for addition polynerization. The solvent is preferably

renoved by di sidddatthmrdtomandedsdan et Do Gomattiean ofannt dguimglias
preferably carried out at a tenperature of 25C or nore for 1 hour or nore
under reducedapoaysurko thejdiabkpglgiaredgblagidesl (ireBwiie . dayénghat 60 to

20 OC for one to 24 hours, and nost Preferabl e at 80 to 160C for 4 to 18
hour s. mixture is stirred at room temperature for 10 minutes

to 24 hours, can be adopted. Of course, those used in
these treatments are not limited to the dialkylzinc and
water.
Then, the compound [D] represented by the general
20 formula [8] is illustrated.
M' has been already described.
As X', specific examples of the atom of the Group
XIv as X' include a carbon atom, a silicon atom and the
like, specific examples of the atom of Group the XV
25 include a nitrogen atom, a phosphorous atom and the like,
and specific examples of the atom of the Group XVI include

an oxygen atom, a sulfur atom and the like. X! is



25 Specific exanple of the production process of the conpound represented
by the general formula [9] is further shown below in detail when M5 is a
zinc atom ~0 an inorganic acid is an alkylboric acid and the treating
agent is a phenol. A process that a toluene slurry of the al kylboric acid
is cooled to -78C, a prescribed amount Qf a hexane solution of a

di al kyl zinc is added 5 dropw se while vi'gorously stirring the slurry, the
tenperature of the mixture is gradually raised to roomtenperature after
conpl etion of dro se_addition, further stirring is carried out for a
fixed tinme, alb‘"r%'g%?? BLY ArPRRPOBfATARNGF NI ETRIERRATPY O KRR se,
and further stirrin ﬁarrled out a_f.ixe rn% can he ado ted CI

course, conpodfHt¥Mus s thBESfFFQBELPFeﬁtE%Fé’gﬁ?& °rWt°e%ft‘b

al kyl bori c aci h t Al to

[ E] which area&eosr{i:rl edégg%%/ét?(?\ugggal){‘ g(}:ﬁl‘?g tﬂ%‘igﬁh aI ys%“[
conponent for add'“i@01QQh%¥%%h%&kHPBoEﬂ%&%!thaféyre§§hﬁkﬁ§%u%gﬁﬁﬂﬂent for
ol efin polynerization) . Specific exanples of the catalyst for addition

pol yneri zati onpyofl tduta Preprets@nta i vebaic¢©nof el .udeh@rc &' alsy/ hd eitcaddi tion
pol ymeri zati on obtained by contacting the conpound (1) selected fromthe
above- nment i onext cimgdimalgp [ ATV o" {1 E]ias3a whenl ¥éusc¢ﬂnporaetm fodt takdi ti on
pol ymerization with the conpound with a netal conpound ( | ) of the G oup

| 171 25 to tragRdy X"t "ois| dnt AR ween of | b8, t%oﬁ%pr&eﬁ@tm Grsramddi ti on

pol ymeri zati on obtq,qed by contacting the catalyst conponent for addition
polynerlzallcn¥RW)) 1% het al conpound (Il) of the Goup IIl to the G oup

catalyst for add: tFofooatymay i Ehr Rt T8 S A betow " ("1 )
Met al ggpoungfgcﬁfﬁhg%?ﬂﬂ&rh%knbogébh? % i Q[ (%bﬁﬁﬁiﬁinésahhe et a

compoun | ) of the Goups II ant’hani de Seriées used for
addi tion pol Y 8ld At d Wi Ph@akRiigt godup henm RN al PVEPAL QlumBe FRiFAl

conpound whi ch

R’'s exist, they may be mutually the same or different.
The examples of the electron-withdrawing group or the
group containing an electron-withdrawing group are

15 selected from those already described in the
illustration of R' and R?, and the preferable group is
the same group as in R!' and R®.

Specific examples of X'R’i which is a combination

of X' and R’ when X' is a carbon atom, include a

20 tri(fluoromethyl)methyl group, a
tri{(chloromethyl)methyl group, a
tri(bromomethyl)methyl group, a tri(iodomethyl)methyl
group, a tri(difluoromethyl)methyl group, a
tri(dichloromethyl)methyl group, a

25 tri(dibromomethyl)methyl group, a
tri(diiodomethyl)methyl group, a

tri(trifluoromethyl)methyl group, a



is different fromthe above-described conpound( | ) is used, and it is not
specifically limted so far as it is a netal conpound of the Goups IIll to
XI'l'l or Lanthanide Series of the Periodic Table exhibiting an addition i5
pol ymeri zation activity by using together with the conpound(l), or
conpound(1) and an organoal um num conpound, as an activating co-catal yst
conponent. Exanples of the netal.conpouﬂ%(ll) i ncl udes netal conpounds

i ndi cated by the general forrmula [ 10 ] described 20 bel ow, |I~-oxo0 type
metal conpounds and the |ike. L aMXb [10] (wherein Mis a nmetal atom of the
Group 3 to Grotpl i 8rachilamometinyel JRathsgl o9T9RB. PBri odi c Tabl e of the

Elenents; L is a, group having. a _cyclqpentadi enyl type 25 ani on skel eton or

a group contaiF?%gtﬁlﬁEP@P59§ﬂﬁﬁ)Qfﬁﬂ&izﬂ¥?99ofaL groups may be the sane

or different, and L ur.al i fy L .groups_ ey be iqnal Ly linked in

direct , 72 % 1{ﬁth8ﬁogeé¥xgaanteo1%}y§[ rﬁﬁ%u ' c&r gg?’l(gf mz'a silicone atom

a nitrogen atoﬁ%ifﬁuﬁf%ﬁ@@ggﬁqmefi ul f 3t o 956?2p9059h0rus atom Xis a
a hy in 0

hal ogen at om or rocarbodn ‘grou 1 carbon atons; a

representss a nYREERLoPomathe1Yimdd Q%IFH?Si&”tEi(Q,<Q$§;- b represents a
nuneral satisfying an expression of 0<b S 3 In the general forrmula [ 10 ]

representing ttweibedmbmeehrpeymethl yrouwet aa €02 oL, khe G oup 3 to G oup
13 of the Periodic Table ( I UPAC 1985 ) or Lanthanide Series . 1o Specific
exanpl es of thHerhkoddmatbili) meltihgd arsomndiaintat 62y 2y8t B8i,8m atom titani um
atom zirconi um at onl haf ni um at om vanadi um at om ni obi um atom tantal um
atonm) chroni urReR 63§ LuPBEAPEPEML ) metieHi TR AR M & cbBhf 2 - &t 8m3 -Bhodi um at om

ni ckel atom pall adium atom s riym.ato 15 ytierbium at al um num
atom boron at%‘?ﬁg‘?'ﬂhrﬂ?PFRBﬁ % ]rreqr[?fu%o 0 ﬁ?ih/t?i's'gpérer ably a
transiti nrrei}?é nggfoH ekAar titanj t i_.rconi um atom
.1 r , ’ ’ > S H
or hafn|§n1at n1n€n ﬁeggeﬁgygﬁmggr dkgg ]A,@firng.g?gué havi ng a 20
cycl opent adi enydn t 4063 8p+8Py 3 R@h9N Yroud' OAthfi)pi apNhDEraFARbeLQ- at om
and a plurality of L groups may be the sane or difrerent. Further, L groups
may be optionald ytrifkedromedhyaetthydr) ndtiotighg®ogs pup €60( ai, ri,ag a carbon
atom a silicone atom a nitrogen 25 atom an oxygen atom a sulfur atom or
a phosphorus awiehkorgcl optnighilempmerthyel etifioh) m&kelh el ogroupl. ancl udes a
cycl opent adi enyl group, a substituted
triE&,Z,é-trlbromo—l- tribromomethylethyl)methyl
15 group, a tri(2,2,2-triiodo-1-
triiodomethylethyl)methyl group, a tri(l,1-
di(trifluoromethyl)-2,2,2- trifluoroethyl)methyl
group, a tri(l,l-di(tr;chloromethyl)-2,2,2-
trichloroethyl)methyl group, a tri(l,1-
20 di(tribromomethyl)-2,2,2- tribromoethyl)methyl group,
a tri(l,l-di(triiodomethyl)-2,2,2-
triiodoethyl)methyl group, a tri(2-fluorophenyl)methyl
group, a tri(3-fluorophenyl)methyl group, a tri(4-
fluorophenyl)methyl group, a tri(2-chlorophenyl)methyl
25 group, a tri(3-chlorophenyl)methyl group, a tri(4-
chlorophenyl)methyl group, a tri(2-

bromophenyl)methyl group, a tri(3-bromophenyl)methyl



73 cycl opent adi enyl group, an indenyl group, a substituted indenyl group, a
fluorenyl group, a substituted fluorenyl group and the Iike. Exanples of
the group having a cycl opent adi ene type ani on skel eton include an s

n5- (substi t ut ed) cycl opent adi enyl group, an ~15(substituted)indenyl group,
an ~5-(substituted) f luorenyl group and the |like . Specif is exanples

i ncl ude an Q75-cycl opent adi enyl group, %h net hyl cycl opent adi enyl group, an
Q75-tertlo butyl cycl opentadi enyl group, an r!5-1,2 dinethyl cycl opent adi enyl
group, an ?75-1,3 di nmet hyl cycl opent adi enyl group, an ~5-1-tert-butyl

2- met hyl cycl opgneadi edy trgldupromepleny bne thyit ygrgupet Inylt(;)idl?crpent adi enyl
group, an Q75-1-nethyl -21s |sopropylcyclopentad|eng grou

Q75- 1- et hyl - 31?QBEPGBVﬂdW@WéﬁénﬁﬂﬂmﬁhyFig Bhip3 - hpdop enYl)methYl

f?Fnétﬁy?E;LFEth%%ﬁﬁféﬁ?ng @ﬁﬁﬁé lﬁiﬂéﬁhéﬁﬁ%F??@koBeﬁF&d@eﬁyl group,

an n5 20 pentqgf 1§ 1o (AL ndenyl group, an
Qr5-4,5,6,7-te %EM% ﬁhggﬁa)%%ro p, ?ﬁ f%denyl group, an n
5-3-nethyl i “de&'ﬂ£196988heﬁ5}17m%t41ﬁ'3t4? dﬁ‘d%‘yérﬂ( 2up. an

~5-5-net hyl i ndenyl group, an ~5-6-nethyl i ndenyl group, an

ns- 7- met hyl i ndetyhlé2opheull )@e thi15-grduey | -dutyi ( Bdsnyl group, an ~!
5-3tert-butylindenyl group, an ~5-4-tert-butylindenyl group, an
Q75-5-tert - butdichilengphgngipmeahyll xoup./da teri¢duéyl i ndenyl group, an
n5-7-tert-butylindenyl group, an ~5-2, 3-di nethylindenyl group, an Q75-4,7
di met hyl i ndenydi@:@mpphanyagmezh&l?amw Yy 15 7EehyP - group, an

5-2- et hyl - 4- | i ndenyl , 5-4,5-b denyl ,
S ooy SORLSBLRYETHeeH Ge ) & Py o2 e group, an

10 diiodophenyl)methyl group, a tri(3,5-
diiodophenyl)methyl group, a tri(2,4,6-
trifluorophenyl)methyl group, a tri(2,4,6-
trichlorophenyl)methyl group, a tri(2,4,6-
tribromophenyl )methyl group, a tri(2,4,6-

15 triiodophenyl)methyl group, a
tri(pentafluorophenyl)methyl group, a
tri(pentachlorophenyl)methyl group, a
tri(pentabromophenyl)methyl group, a
tri(pentaiodophenyl)methyl group, a tri(3-

20 (trifluoromethyl)phenyl)methyl group, a tri(4-
(trifluoromethyl)phenyl)methyl group, a tri(2,6-
di(trifluoromethyl)phenyl)methyl group, a tri(3,5-
di(trifluoromethyl)phenyl)methyl group, a tri(2,4,6-
tri(trifluoromethyl)phenyl)methyl group, a tri(2-

25 cyanophenyl)methyl group, a tri(3-cyanophenyl)methyl
group, a tri(4-cyanophenyl)methyl group, a tri(2-

nitrophenyl)methyl group, a tri(3-nitrophenyl)methyl



benzi ndenyl group, an ~5-4-phenylindenyl group, an

5- 2- net hyl - 5- phenyl i ndenyl group, an ns-2-nethyl -4 phenylindenyl group, an
Q75- 2- net hyl - 4- napht hyl i ndenyl group, an ns Zo f luorenyl group , an ~ 5- 2
, 7 -dime thylf luorenyl group , an Qr5-2,7-di-tert-butylfluorenyl
group(herein-after,~75 may be omtted for sinplifying), and substitution
products thereof, etc. The hetero-atomi% the group containing a i5

het er o- at om i ncl udes an oxygen atom a sulfur atom a nitrogen atom a
phosphorus atom and the |ike, and exanpl es thereof include an al koxy group,

an aryl oxy gramoup, taitai kéxpiyropheny lt)imeddryl @aoup cupd tdre dldgd am no
group, an arylam no group, an al kyl phosphino 20 group, an aryl phosphino
group, or an HwhelReEr.ofunrtprasilc greudsoepdiainegt Mp SvhA tiig ulinxyen
atom a sulfur_atom a nitrogen atom and/ or a phosphorus atomw thin the
ring, and a cHEfRiGRFRIRHAFP™M EfetiticoBxARPNes2RE HUHRE HiRPL SGiRURSi ng a

2s hetero-atomincl ude, a t hox rqQup, an ethoxy group, _a,p- or
i SO- pr opoxy gﬁﬁﬁfe%gﬂy?dggg-Feﬁggp%ﬂgtQNWeQRX%X%P%VBuﬁ? ﬁgﬁhenoxy group,

a 2-met hyl phengxy. group, ;s .75 gg_%g?'ﬁgicgﬁ%% @@‘%&@?%&@Dﬁr&u@mxy

2,4, 6-trimet hyl phenoxy group, enoxy group, a4-n
group, a 2-i SQRYPNYé PREBEX¥x8RPUR£ iR 6- di i sopropyl phenoxy group, a

4-sec- but yl phenoxy group, a 4-tert
Similarly, specific examples of X'R’i when X' is
a nitrogen atom, include a di(fluoromethyl)amino group,
a di(chloromethyl)amino group, a di(bromomethyl)amino

10 group, a di(iodomethyl)amino group, a
di(difluoromethyl)amino group, a
di(dichloromethyl)amino group, a
di(dibromomethyl)amino group, a di(diiodomethyl)amino
group, a di(trifluoromethyl)amino group, a

15 di(trichloromethyl)amino group, a
di(tribromomethyl)amino group, a
di(triiodomethyl)amino group, a di(2,2,2-
trifluoroethyl)amino group, a 4di(2,2,2-
trichloroethyl)aminb group, a di(2,2,2-

20 tribromoethyl)amino group, a di(2.2,2-
triiodoethyl)amino group, a d4i(2,2,3,3,3-
pentafluoropropyl)amino group, a di(2,2,3,3,3-
pentachloropropyl)amino group, a di(2,2,3,3,3-
pentabromopropyl)amino group, a 4i(2,2,3,3,3-

25 pentaiodopropyl)amino group, a di(2,2,2-trifluoro-1-
trifluoromethylethyl)amino group, a di(2,2,2-~

trichloro-l-trichloromethylethyl)amino group, a



S butyl phenoxy group, a 2,6-di-sec-butyl phenoxy group, a
4-tert-butyl -4-nmet hyl phenoxy group, a 2,6-di-tertbutyl phenoxy group, a

4- met hoxyphenoxy group, a 2, 6di net hoxyphenoxy group, a 3, 5-di net hoxyphenoxy
group, a 2-chl orophenoxy group, a 4-nitrosophenoxy group, a 10

4-ni trophenoxy group, a 2-am nophenoxy %roup, a 3 am nophenoxy group, a

4- ani not hi ophenoxy group, a 2,3, 6-tri cRPor ophenoxy group, a
2,4,6-trifluorophenoxy group, a thionethoxy group, a dinmethylam no group, a
di et hyl am no group, a di-n- or iso-propylamno group, is a diphenyl am no
group, an i sopkld@l2m rior Hpoepo - - taibriemopedtie thylpamingygrolpl, group,

a di nmet hyl phosphi no group, .a 2-(2-oxy-1-propyl)phenoxy group, catechol,
resorci nol , 451@bb?o%y?é&ﬁéﬂﬂﬂQ'%ﬂﬁﬁ%&ﬁé&%ﬁ%@“gFthlﬂﬂmﬁﬁq@@?BRyﬁhhpthw
group, a 20 1,2-di hyqroxynahpt hyl qgr a . 2,.2'.-biphenyldiol group, a
1,1'-bi-2-napﬁﬁﬁgrqgﬁﬁﬁﬁegﬁ;giﬂxyaﬂﬁgggéfyge%8%ﬁ net hyl bi phenyl group, a
4,4 /6,6 -tetrg-tsar - - h di ph y group, a
4,4',6,6'tetHg%gﬁ%ﬁ%%g%ﬁqféi%ﬂggﬁiégﬁggrpﬁéﬁgkxlﬁgbup and the 25 like .
Further, sthe '&%t(@ﬂcﬁ{%a%%@éﬁcﬁ%%ﬂg,QV,QUI%rji%‘Hll&i%ﬁugi HR1 KSRt ed by

the fornul a] 11] : 76 3 erein Ra represents ydrogen atom

hal ogen at om @r giydr,acaiboer b poiRomBRhgNQURS 2y~ be the sanme or different,
and two of them nay be bonded nutually and may forma 5 ring.) Specific

Exanpl es of Ra&xidined®etHyl)y agenoagoonpf,| aodiird ,dt-om chl ori ne at om
brom ne atom iodine atom nethyl group, ethyl group, n-propyl group,

i sopropyl grodd.( tridedametlyp) t &r €~ Botyl igdeed hyh Ak y9rgubupa o
i L edt her 608 (et PRARY h Lo 285 onBaithi oy or oUp al so. | nol udes a
g oup T gpr eseqyd i RNRIAL LR0TH Aol at? d- AR Rordhpr Runb 12 |
group, a di(2-chlorophenyl)amino group, a di(3-
chlorophenyl)amine, a di(4-chlorophenyl)amino group, a
di(2-bromophenyl)amino group, a di(3-bromophenyl)amino
group, a di(4-bromophenyl)amino group, a di(2-
15 iodophenyl)amino group, a di(3-iodophenyl)amino group,
a di(4-iodophenyl)amino group, a di(2,6-
difluorophenyl)amino group, a di(3,5-
difluorophenyl)amino group, a di(2,6-
dichlorophenyl)amino group, a di(3,5-

20 dichlorophenyl)amino group, a di(2,6-
dibromophenyl)amino group, a d4i(3,5-
dibromophenyl)amino group, a di(2,6-
diiodophenyl)amino group, a di(3,5-diiodophenyl)amino
group, a di(2,4,6-trifluorophenyl)amino group, a

25 di(2,4,6-trichlorophenyl)amino group, a 4di(2,4,6-
tribromophenyl)amino group, a di(2,4,6-

triiodophenyl)amino group, a



"b R 15 (wherein respective Rb groups independently represent a hydrogen
atom hal ogen atom hydrocarbon group, hal ogenated hydrocarbon group,

hydr ocar bon oxy group, silyl group or am no group, they may be the sane or
different ( and two or nore of them nmay be bonded nutually 77 and may
forma ring.) Specific Exanples of Rb in the general forrmula [12] include a
hydrogen atom fluorine atom chlorine3tom bronine aton) iodine atom
phenyl group, 1-naphtyl group, 5 2-naphtyl group, tert-butyl group,

2, 6-di et hyl phenyl group, 2-fluorenyl group, 2-nethyl phenyl group,

4t ri f 1 uor onet Wyl (Pemyd £ juonpphényidt) aoviywheandums cup, 4-pyridyl group,

cycl ohexyl group, 2-isopropyl phenyl group, benzyl group, nethyl group,
triethylsilylQﬂ&ﬁﬁﬁt¢%hbpﬁﬁﬁg9nﬁéﬂﬁﬂiﬂq3ﬂrQHRnuﬁ 1- et hy- 1- phenyl et hy

, 1, 1-di net hyl I 2- chl h I d the Iike, but
are not 1 m t &0 (R ARFOROPRABY L) PN AR 4 gand means a |igand
havi I . nunber . di nat i, it . and ific 15 I
her oot i el udd CHESERt GraehRa) B, BERbe OB 4t (8, “Dreoxavol iner
terpyridine, oyl @E&ﬂ&th?ggﬂéhgﬁ%‘i@@xf&k@% el hyl F?gt etram ne,

por phyrin, crown ether, cryp t he mut ual groups having the

cycl opent adi eawri%s)mcyﬁ&péﬂwn)Phehythamitnfaﬁ Uy, havangsa

cycl opent adi enyl type anion skeleton and the group containing a

hetero-at om drtdifl woitome tigy DYpReaglt) amiineg grdas era-&i oz 68y be directly
| i nked, or may be l|inked through a group containing a carbon atom a

si licone at omdidxrifiivonerethydiphenyddayemaoataymum, saldiut3abem or a
phosphorus atom respectively. Exanples of the group include al kylene
groups such a§%ﬁ%¥£ﬁHW@¥%ﬁb)PBenY?—83ﬂﬂéﬁyI%@ ARipdhhd n6-1 i ke,

DS e, Sk e OF 248 16D PR S TEIALTRLMIENS, PUR: 2. g
: ! 'Oﬁ:oeng Or OURY SHPh ey ) Am A 5B5P8LE | W 19 R sh S PIFINL 55! V! ene
1 group, a di(4-cyanophenyl)amino group, a di(2-
nitrophenyl)amino group, a di(3-nitrophenyl)amino
group, a di(4-nitrophenyl)amino group, and the like.

15 Further, a functional group obtained by
substituting X from nitrogen atom to phosphorous atom,
and a functional group represented by replacing an amino
group in the above-mentioned specific example with a
phosphino group can be also exemplified.

20 Further, specific examples, when X' is an oxygen
atom, include a fluoromethoxy group, a chloromethoxy
group, a bromomethoxy group, an iodomethoxy group, a
difluoromethoxy group, a dichloromethoxy group, a
dibromomethoxy group, a diiodomethoxy group, a

25 trifluoromethoxy group, a trichloromethoxy group, a

tribromomethoxy group, a triiodomethoxy group, a

2,2,2-trifluoroethoxy group, a 2,2,2-trichloroethoxy



tetranmet hyl di silyl ene group and the like, or hetero atons such as a
nitrogen atom an oxygen atom a sulfur atom and/or a phosphorus atom and
the like, etc. X in the general forrmula [10] representing the 1o transition
metal compound is a hal ogen atom or a hydrocarbon group having 1 to. 24
carbon atons . Specific exanples of X include a hal ogen atom such as a
fluorine atom chlorine atom bronine &%m and i odine atom and hydrocar bon
group having 1 to 24 carbon atons such as is a nethyl group, ethyl group,

n- propyl group, isopropyl group, n-butyl group, phenyl group, benzyl group
and the |ike, caraapr edeZabl ¢ -trébudooz thaxyaratmma a k¥l 2group having 1
to 24 carbon atons and aral kyl group having 7 to 24 carbon atons. 20 In the
general fornmultEiiejcethoxyepgrevent & & Aurferdd3 Rentaflugranrerpr¥ssi on of
0<aS8, "b" represents a_nuneral _satisfying an %ég;ession of O<b S8, and "a"

and "b" are prBHRy Refettdd3ddpRRALATIIPRARF RRABACIFVFPM 225 Anmong t he
nmet al conpoun ),.,specific,exanples of the conpound,i Lch a netal
atomis gpti t%:n(iluﬁ2 ’a?b ‘Pﬁ%?885°855’68§’8ﬁ‘8’pe‘%ﬁ°a‘%ﬁ ’rerpn"illu?t%tgh% ' di chl ori de,
79 bi t hyl i t] i.um_di ide. 1.

bi s( In-sf):‘tgyl Zy?%p‘g‘%ﬂ%u %‘3?%‘%‘?& g%la{t}ggdiaclhzlc'owr'%{a&elfluoro 1
biS(di”Ethy|CW@iﬁ%ﬂEfﬁ%@ﬂH&léEhaﬂ?uEk@ﬁﬁ“(HiZFZ,Z-trichloro—l-

bi s( et hyl met hyl cycl opent adi enyl ) ti ani um di chl'oride, s
bi s(trimet hyl ayaladentate ehyiethbagi gtodipghlaor2 ,de,2-tribromo-1-
bi s(tetranet hyl cycl opent adi enyl )titani um dichl oride,
bi s( pent anet hydrmiyhst apeme tlay bayhoxirt gmoum.diacid.¢idetrbieddntlenyl ) ti t ani um
di chl oride, bis(4,5,6,7tetrahydroindenyl)titaniumdichloride, io
bi s(f | uor enyl )Gt %H‘P%f—'%ﬁ?ﬂ@, group, a 1,1-
10 di(trifluoromethyl)-2,2,2~trifluoroethoxy group,

a 1,1-di(trichloromethyl)-2,2,2-trichloroethoxy
group, a 1,1-di(tribromomethyl)-2,2,2-tribromoethoxy
group, a 1,1-di(triiodometh§l)-2,2,2-tr1iodoethoxy
group, a 2-fluorophenoxy group, a 3-fluorophenoxy group,

15 a 4-fluorophenoxy group, a 2-chlorophenoxy group, a
3-chlorophenoxy group, a 4-chlorophenoxy group, a 2-
bromophenoxy group, a 3-bromophenoxy group, a 4-
bromophenoxy group, a 2-iodophenoxy group, a 3-
iodophenoxy group, a 4-iodophenoxy group, a 2,6-

20 difluorophenoxy group, a 3,5-difluorophenoxy group, a
3,4,5-trifluorophenoxy group, a 2,6-dichlorophenoxy
group, a 3,5-dichlorophenoxy group, a 2,6-
dibromophenoxy group, a 3,5-dibromophenoxy group, a
2,6-diiodophenoxy group, a 3,5-diiodophenoxy group, a

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

group, a 2,4,6-tribromophenoxy group, a 2,4,6-

triiodophenoxy group, a pentafluorophenoxy group, a



cycl opent adi enyl (pent anet hyl cycl opent adi enyl ) titanium dichloride,

cycl opent adi enyl (i ndenyl ) titaniumdichloride, cyclopentadi enyl (fluorenyl)
titani umdichloride, indenyl (fluorenyl)titanium 15 dichloride,

pent anmet hyl cycl opent adi enyl (indenyl)titani umdichloride,

pent anmet hyl cycl opent adi enyl (fl uorenyl)titani umdichlori de,

et hyl enebi s(cycl opent adi enyl )titani um di%hl ori de, ethyl enebis(2 20

nmet hyl cycl
et hyl enebi
et hyl enebi
et hyl enebi
et hyl enebi
et hyl enebi
et hyl enebi
et hyl enebi
et hyl enebi
et hyl enehi
et hyl enebi
et hyl enebi
et hyl enebi
et hyl enebi
et hyl enebi
et hyl enebi

t et rahydr oi ndenyl ) titani um di chl ori de,
di chl oride) et

et hyl enebi
ethylenéﬁ

opent adi enyl ) ti tani um di chl ori de)

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

s( 2-peutgcbioropbenadive gyio)pi.t arpemt abromopheaoxy group, a

s(3-n-butyl cycl opentadi enyl )titani um 25 di chl oride,

s( 2, BeR EalAdPeReneFIn G AWy |3 t2 1 GRF i1 UPERMSLRYd, ) Phenoxy
tanium 80 dichloride)

, 4- di et hyl cycl g di enyl )]
5 St A R R T
’ét%1§H9¥ﬁ%‘§%§7?@§21%b3&e°ﬁi%o&e¢]@% (Rt 2aBGm di chl o de,

s(2,

3 (o G b R e b T BB el or e,

s( 3, @t et hyE mMabbkvhextlyanyHattenYdrdhp anaum, 19editehl ori de,

s(2,3,4 trimethyl cycl opentadi enyl)titani umdichloride,

s( 2, Gtbifluoebhgthyd)phericadr erplipt id arcyemdphldnmriylgroup.,
s(tetramet hyl cycl opentadi enyl) titaniumdichloride,

s(i raledy¢yanophenoxys gtiastdl ord de; crangbhenbky( group.7a 2-

et hyl enebi s(2- phenyl i ndenyl )titani um
T EPRBERPEYNETRYWE ndery 1N I ERRMPHY cEFBHPed 4-

3o ek PR AR REE ErORP AR 5% TR LA R st o 2

ety - 4. 5~ Derzal depy L hLAMbUMSG A leng of A 6REBkSEEhUBESH k1 ani um

di chl ori de,

clopent

(pent amet hyl cysil ppept adoRANY hhidl waFunBtlicid Drgféup represented by
et hyl ene(cycl opent adi enyl ) (i ndenyl ) titani um di chl ori de,
et hyl ene( net hyteyraopegt amliexy |droup in the above-mentioned specific

15

20

25

example with a thioxy group can be also exemplified.
X'R’'1 is preferably a tri(fluoroalkyl)methyl
group, a tri(fluoroaryl)methyl group, a
di(fluoroalkyl)amino group, a di(fluorocaryl)amino
group, a fluoroalkyloxy group or a fluoroaryloxy group,
such as a tri(fluoromethyl)methyl group, a
tri(pentafluorophenyl)methyl group, a
di(fluoromethyl)amino group, a di(pentafluorophenyl)
amino group, a trifluoromethoxy group, a 2,2,2-
trifluoro-l-trifluoromethylethoxy group, a 1,1-
di(trifluoromethyl)-2.,2,2-trifluoroethoxy group, a
3,4,5-trifluorophenoxy group, or a pentafluorophenoxy
group, more preferably a fluoroalkyloxy group or a

fluoroaryloxy group such as a 2,2,2-trifluoro-1-



8l (indenyl)titaniumdichloride,

et hyl ene( nbut yl cycl opent adi enyl ) (i ndenyl )titani um di chl ori de,

et hyl ene(tetranet hyl cycl opent adi enyl) (indenyl)titaniumdichloride, 5

et hyl ene( cycl opent adi enyl ) (fl uorenyl)titani um dichloride,

et hyl ene( et hyl cycl opent adi enyl ) (fIuorenyl)tltanlun1d|chlor|de et hyl ene
( pent anet hyl cycl opent adi enyl ) (f1 uor enyPYtit ani um di chl ori de,

et hyl ene(n-butyl cycl opentadi enyl) 10 (fluorenyl)titaniumdichloride,

et hyl ene (tetramnethyl pentadi enyl) (fluorenyl)titani umdichloride,

et hyl ene(i ndedyAlflriqrameety e tAaKEnIgPERl.-od deo 1 -
sopropyl|deneb|s(cyclopentad|e£¥ é titani um_di chl ori de,

sopropylldenéﬂ1§F§- ?Q? eft A& IPﬂqﬂ%ﬁQRﬁﬁl%ﬁ?%Prdé
lid b t hyl t adi | )tit

Sopr opyl | denenie(7 oA YL Er BRBRERIPERUP) « PF o o EREARF pGBenoxy

sopropylideng%l 3-n-butyl cycl opent adi enyl )titanium 20 dichloride,

sopropyl i den€bi s(-Z, 3 di met hyl cycl opent adi enyl ) titani um di chl ori de,

sopropybi denebi s( 4l L iy el PRROHAC £ ) LebariauR i ahhoakOen

sopropyl i denebi s(2,5 z5 di'met hyl cycl opent adi eny )tltanlun1d|c | or1 de,
sopr opyl i denakiow(,3 a4 taTRiguH ctdmpantadirivdddrbeni ghodpchEpebdeic 82
sopropyl i denebi s( 2, 3et hyl net hyl cycl opent adi enyl )titani um di chl ori de,
sopr opyl i denekxiampd,eb eﬂhﬁﬂneﬂhylcgenogbomaﬂneﬁ?l®m¢1adeua1ﬂluhrmnede S
sopropyl i denebi s(2, 5 ethyl met hyl cycl opent adi enyl ) titani um di chlori de,
sopr opyl i den@$iosy 335814%11‘1# W%cﬁmm afpm andaan dipddinehabeinde,

sopropyl i denebis(2,3,4 1o trimet clopentadl I)tltanlun1d|chlor|de,
SOprOpyl.denéﬁ.é(iwér@m%rh RSP LR R I A ST A0 P i BB BFF o

0Dr opY | dengli st Shr AP fipl OPEBLh STgELERL AT Ll g

sopropy |den
examples thereof include the same compounds as in R® in

the general formula [7] as described above.
R? in the general formula;[B] is preferably an alkyl
group or an aryl group, and more preferably an alkyl group,
15 and "t" represents a numeral satisfying 0<t=3j. "t" is
preferably the same numeral as "j".
Two or more of molecules of the compound represented
by the general formula [8] may be associated.
Among the compound represented by the general
20 formula [8], specific examples of a case in which M is
a zinc atom, include
trifluoromethoxy(trimethylsiloxy)zinc,
trifluoromethoxy(triethylsiloxy)zinc,
trifluoromethoxy(triphenylsiloxy)zinc, 2,2,2-
25 trifluoroethoxy(trimethylsiloxy)zinc, 2,2,2-
trifluorocethoxy(triethylsiloxy)zinc, 2,2,2-

trifluoroethoxy(triphenylsiloxy)zinc, 1,1-



15 titaniumdichl oride, isopropylidenebis(4,5,6,7
tetrahydroi ndenyl)titani umdichloride,

sopropyl i denebi s(2- phenyl i ndenyl )titani um di chl ori de,

sopropyl i denebi s(2nmet hyl i ndenyl )titani um di chl ori de, 20

sopropyl i denebi s(2- net hyl - 4- phenyl i ndenyl ) titani um di chl ori de,
sopropyl i denebi s( 2- et hyl - 4napht hyl i nd&nyl ) tit ani um di chl ori de,
sopropyl i denebi s(2- net hyl -4, 5- benzoi ndenyl )titani um di chl ori de,
sopropyl i denebi s(fluorenyl)titani um 25 dichloride,

sopr opyl i dendddytstidplinzemetly)) ¢2elr dmet hyl cycl opent adi enyl ) titani um

dichl oride, isopropylidene(cyclopentadienyl)(indenyl)titanium 83

di chl ori de,

ARG RO FEL BF LR ERBEEALLARYIRADC (i haknyl ) ti t ani um

| SEpr
dichlorid [ \ NG| t | t adi 1) (ind l)tit
drchlorlde) | Saandl] denstobyy cycbopentadienyl ) (1 ndeny [y {1 tant um o
di chl ori de, !%QHE%%q%éﬁﬁéﬁ%ﬁ(ﬁ%ﬁggﬂ&ig&ig* hgwq lzﬁth)tltanlum

di chl ori de, isopropy

cyct opentadi‘eny Uorenyl)tit anium

di chl oride, i gQRrQRYE 1M 6H yy cychopent adi enyl ) (f1 uorenyl)titani um

di chloride, 1o isopropylidene (tetranethylcycl opentadienyl)

(fluorenyl)ti talifuchcddskgetri ppenoRihild&ye zGintdeny)3 (41 uorenyl ) titani um
di chl ori de, dinethylsilylenebis(cyclopentadienyl)titaniumdichloride,

di et hyl si | yl émdlfilsioz-al-bl et hyl cycl opent adi enyl ) ti tani um di chl ori de
dinethylsiIyIenebis(3nethy|gﬁ;lopentadienyl)titaniun1dich|oride,

di met hyl si | yl §&dEilecronaihy

thopehtudmetpysideomyimidichl dr2 d; 20

dinethylsilylenebisiS-n but yl cycl opent adi enyl )titani um di chl ori de,

di net hyl si | yl &Rdfi

93di Tret hyl cycl opent adi enyl ) ti t ani um di chl ori de,

di net hyl si |l yl i j [ )Lt ani j chl ori de,
di met hy}@i yl 3%3%1@%@&%3@?%%%ﬁ%%%?gﬁﬁ}%%gﬁ?’?‘ﬁ’éﬁnu% & 'cr%ﬂd%ri de, 84
di met hyl si |l yl ¢pglii$o3gtdi vet hyl cycl opent adi enyl ) ti tani um di chl ori de,

di met hyl si | yl enebi s( 2, 3et hyl net hyl cycl opent adi enyl )titani umdichloride, 5

di met hyl si | yl epeflsozohethylethoxy(triphenylsiloxy)zinc,

2,2,2,3,3,3-pentafluoropropoxy(trimethylsiloxy)zinc,
2,2,2,3,3,3~-pentafluoropropoxy(triethylsiloxy)zinc,

15 2,2,2,3,3,3-pentafluoropropoxy(triphenylsiloxyl)zinc,
2,4,6-trifluorophenoxy(trimethylsiloxy)zinc, 2,4,6-
trifluorophenoxy(triethylsiloxy)zinc, 2,4,6-
trifluorophenoxy(triphenylsiloxy)zinc, 3,4,5-
trifluorophenoxy(trimethylsiloxy)zinc, 3,4,5-

20 trifluorophenoxy(triethylsiloxy)zinc, 3,4,5-
trifluorophenoxy(triphenylsiloxy)zinc,
pentafluorophenoxy(trimethylsiloxy)zinc,
pentafluorophenoxy(triethylsiloxy)zinc,
pentafluorophenoxy(triphenylsiloxy)zinc¢, 4-

25 trifluoromethylphenoxy(trimethylsiloxy)zinc, 4-
trifluoromethylphenoxy(triethylsiloxy)zinc, 4-

trifluoromethylphenoxy(triphenylsiloxy)zinc,



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

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

di met hyl silyl enebi s(3,5 10 ethyl net hyl cycl opent adi enyl )titani um dichl ori de,
di met hyl si | yl enebi s(2, 3, 4t ri nmet hyl cycl opent adi enyl )titani um di chl ori de)

di met hyl si |l yl enebi s(2, 3, 5trinmethyl cycl opentadi enyl)titaniumdichloride, i5
di met hyl si | yl enebi s(tetranet hyl cycl operftdadi enyl ) titani um dichlori de,

di met hyl si | yl enebi s(i ndenyl)titani um dichl ori de,

di met hyl si | yl enebi s(4, 5, 6, 7t etrahydroi ndenyl )titani um di chl ori de, 20

di met hyl si | y| eneibi Is{ @romeé hiply il achd dpl (ttriitertihynh i Tdk ) 2 dec,

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

di met hyl si | yl iy s{@x ome by 1amadgot kyiiietdahd oxwhzimedi chl ori de, 25

di met hyl si | yl enebi s(2-nmet hyl -4, Sbenzoi ndenyl ) titani um di chl ori de,
dinethylsiIyIém%@%&9¥ﬁmmtgﬁﬂéﬁ9ﬁPé¢ﬁ&&¥ﬂ%ﬁ'%%#ﬁ%NﬁZiBﬁrd?@ﬁbaride

G 5 11 SRS Sy SRR AR ¢ o e
di il of 1 Be, it G151 BhbHE SRR SRRt T A ey 6678, 21 B
dichl oride, digpst ﬁ%s%(%%ﬁgéﬁghgxltgxgh%a%ﬂﬁ icﬁw*%ﬂ,uorenyl ) titanium

di chl ori de, dinet utyl cycl opént adi eny uorenyl ) titani um
dichloride, i|@ehitatiydsoaylenao( tetinamdiygiawatywpemadi enyl )
(indenyl)titani umdichloride, dinmethylsilylene(indenyl)(fluorenyl)titani um
di chl ori de, cypendEfilesreayilitaliriethydisiidraxde)zinc,

pent anet hyl cycl opent adi enyltitaniumtrichloride, i5

cycl opent adi ePgintdfifaionoani dsfel taaphengdilsilodwlzine, N-

cycl opent adi enyl (phenoxy)titani um, di

cycl opedfadi eyl iqyfﬂ ?%%%ﬁﬂ%ﬁ§ﬁ?§?kgH%ﬁ%ﬁﬁ%ﬂﬁQﬁYlﬁ%nc' N-

vl opent adi e e ns ErPSRESERR L sRRVAR Yt PHIAG o7

pent anet hy! cy ¢hananididimahd 2a8e1 TRbIY -RRRRW I ARy dishl or i de,

pent anmet hyl cycl opent adi enyl (2, 6di 1 sopropyl phényl ) titani um di chl ori de,
trichloromethoxy(trimethylsiloxy)zinc,
trichloromethoxy(triethylsiloxy)zinc,

15 trichloromethoxy(triphenylsiloxy)zinc, 2,2,2-
trichloroethoxy(trimethylsiloxy)zinc, 2,2,2-
trichloroethoxy(triethylsiloxy)zinc, 2,2,2-
trichloroethoxy(triphenylsiloxy)zinc, 1,1~
di(trichloromethyl)-2,2,2-

20 trichloroethoxy(trimethylsiloxy)zinc, 1,1~
di(trichloromethyl)-2,2,2-
trichloroethoxy(triethylsiloxy)zinc, 1,1-
di(trichloromethyl)-2,2,2-
trichloroethoxy(triphenylsiloxy)zinc, 2,2,2-

25 trichloro-1-

trichloromethylethoxy(trimethylsiloxy)zinc, 2,2,2-

trichloro-1-



25 pent anet hyl cycl opent adi enyl (2, 6-di -tertbutyl phenyl)titani um dichl oride)
i ndenyl (2, 6di i sopropyl phenyl)titani umdichloride, fluorenyl 86

(2, 6-di i sopropyl phenyl)titani umdichl oride,

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

met hyl ene(cycl opent adi enyl ) (3-tert-butyl-2 5 phenoxy)titani umdichloride,
met hyl ene(cycl opent adi enyl ) (3-tert-butyo-5-nmethyl -2 phenoxy)titani um

di chl ori de, nethyl ene(cycl opent adi enyl) (3-phenyl - 2phenoxy)titani um

di chl oride, io nethyl ene(cycl opentadienyl)(3-tert

but yl di met hyl sididhFor@hévhy 2e PRERPNEiietdyI1Wn H 0] £1hde. 2,2,2-
nethylene(cyclopentadlenyl)%3tr|nethyIS|IyI-5-nethy|-2-phenoxy)t|tan|um
di chl ori de, nettiydieneteyrt opent adi enyl ) (3-tert 15

but yl - 5- met hoxy- 2- phenoxy) titani um di chl ori de,

met hyl ene( cycltapaitla emgthy Be thorylf triiphengtil sorleoy phemoxy) ti t ani um
di chl ori de,

met hyl ene( et Ryl2oydd pemk @it @aR L prapsopomat(hn inestenbsd/} exy hainey

di chloride, 29 nethyl ene(nethy] cycl opentadienyl)(3-tert-butyl-2
phenoxy)gitan%u%“ﬁ%éﬂ%ﬁé%ﬁﬁaZhigropgopoxy(tf&gt y151loxy)¥1nc,

met hyl ene( et Qylcycl nt adi en %3-tert-b tyl.- nnttg%: - phenoxy) titani um
i chlorf de. - meb Ry e R R0t S BEERE R RPN P e L SoREf 2ERY

phenoxy) titanbun ¢ G Qdd h : -
nethylene(netﬁylcyplopen;%&ﬁ%%y???gyégf%ﬁ&ﬁﬁ%%ﬁ%&%ﬁ%éﬁ%%$1Sgh%t%yl-2-pheno
xy)titanium +&1W1GdHsBHeleoxy (triethylsiloxy)zinc, 2,4,6- _ _
met hyl ene( met hyl cycl opent adi enyl ) (3tri et hyl si |l yl -5- et hyl - 2- phenoxy) titan
um di chl ori detrichlorophenoxy(triphenylsiloxy)zinc,

met hyl ene( et hyl cycl opent adi enyl ) (3t ert-butyl -5-met hoxy- 2- phenoxy) titani um
di chl ori@le, 5peRtRENdRNIRheReEy ttopRAthTLsdAoORYI-aiara - but yl - 5

chl or o- 2- phenox

)titani umdichloride, .
nethylene(terPgéﬁﬁﬂQ$ﬂﬁQRﬂﬁﬂ%ﬁyLF?F?F§¥3§&QR§WH¢PQKbhenoxy)titanium
di chloride, gt A eGSR kg VEE PBRARFTLE T il - put vl -2

trichloromethylphenoxy(trimethylsiloxy)zinc, 4-
trichloromethylphenoxy(triethylsiloxy)zinc, 4-

15 trichloromethylphenoxy(triphenylsiloxy)zinc,
trichloromethylamido(trimethylsiloxy)zinc,
trichloromethylamido(triethylsiloxy)zinc,
trichloromethylamido(triphenylsiloxy)zinc, 2,2,2-
trichloroethylamido(trimethylsiloxy)zinc, 2,2,2-

20 trichloroethylamido(triethylsiloxy)zinc, 2,2,2-
trichloroethylamido(triphenylsiloxy)zinc,
pentachloroanilido(trimethylsiloxy)zinc,
pentachloroanilido(triethylsiloxy)zinc,
pentachloroanilido(triphenylsiloxy)zinc, N-

25 trichloromethylanilido(trimethylsiloxy)zinc, N-
trichloromethylanilido(triethylsiloxy)zinc, N-

trichloromethylanilido(triphenylsiloxy)zinc,



Zo phenoxy)titaniumdichloride, nethylene(tert

butyl cycl opent adi enyl ) (3-tert-butyl -5-net hyl - 2phenoxy)titani um di chl ori de,
met hyl ene(tertbutyl cycl opent adi enyl ) ( 3- phenyl - 2- phenoxy) ti t ani um

di chl oride, nethylene(tart-butylcyclopentadienyl) (3 15

tent - but yl di met hyl si |l yl - 5- net hyl - 2- phenoxy) titani um di chl ori de,

met hyl ene(tert-butyl cycl opent adi enyl) ($1

trimethyl silyl-5-nethyl-2-phenoxy)titani umdichl ori de,

met hyl ene(tert-butyl cycl opent adi enyl) (3tert-butyl-5-methoxy-2-phenoxy)titan
i um di chl ori dé&yi20tnef hybrometbotyutiyia,y diopeht 2ad2enyl ) (3-tert - butyl

5-chl or o- 2- phenoxy) ti tani um di chl ori de,

met hyl ene(t et rtanist Hydrgetbpui adineny DA, 15- ki Gt bl £l paseweEhwyilt)ani um

di chl ori de, nethyl ene(tetranet h¥1| cycl opent adj engllg(B-ter_t -butyl 2s
2-phen0xy)titéh4 ngtﬁgﬁféppaggt oxy)zinc, bis(2,2,2-trifluoro-1-

met hyl ene(t et r At L YL eRG R ALS Y Y | S5 Pyt Y1 5, Je ! - 2-phenoxy) i tan
met hyl eng((at et rp%ﬁ&yigg%sggg%g%ez\rl)ﬁlc)'( %1@@3’1 ’-gphenoxy) titani um

di chl ori
met hyl ene(t et bt fydeychaRsRyIdLRRY | Had (prd s vl di methyl silyl -5 methyl -2-

phenoxy)titanium5 di chloride; nethyl ene(tetramnethyl cycl opent adi enyl)
(3-trimethyl sigpd £ busBdpbndxphenayy,) ils(pdin £ Db o6 pHenoxy) zinc,

met hyl ene(tetranet hyl cycl opent adi enyl )

(3-tert-butyl 8:-at hioxi/£ Puphemexhytliphamioxy Jdi ol or i de,

met hyl ene(tetranet hyl cycl opentadi enyl) 10

(3-tert-butyl teetiniblroperatiylamidels#ng chl ori de, _ _ _
e (T Y Shd Y PG RETY LS ! >l (ipt ! -2 phemoxy) ti tani um di
met hyl ene(tri nethyl si A i () ((3-,1.er - 2= titani um
ety ene(t et S YRl 9RRR SRS S AR 25 DRI
buty'-5-nethyhmﬁnﬁhﬁpozyéEﬁl@ﬁhymhékeawwa inc methyl, 1,1-

nmet hyl ene(tri nmet hyl si |yl cycl opent adi enyl ) (3- phenyl 2- phenoxy) titani um

di chl ori de, metihpdEenEldot ome bl s L2l oy Cl-apartiah wrwt D ¢Ry &£ ent mthyl,
but yl di net hyl si |l yl -5-net hyl - 2- phenoxy) titani um di chl ori de,
met hyl ene(t ri ety st £ tyetropdatadifdmpirof@ttitivies tiydxsy £ yheSmethingl - 2- phenox
y)titaniumdichloride, 2s
met hy| ed8(tri Retdwd o4 J1RGRT BPEHPHAPERPOKYIING tMRRRY L 5- frek hBRy- 2- phenoxy) t
i tani um di chl (%rrli%uorrggp éggg tzrilnge%‘@éﬁ’lll’yl3c'y4c,I§)_pent adienyl)(3-tert
trifluorophenoxyzinc methyl, pentafluorophenoxyzinc
methyl, 4-trifluoromethylphenoxyzinc methyl, 4-
trifluoromethylamidozinc methyl, 2,2,2-
20 trifluoroethylamidozinc methyl,
pentafluorcanilidozinc methyl, N-
trifluoromethylanilidozinc methyl,
trifluoromethoxyzinc ethyl, 2,2,2-trifluoroethoxyzinc
ethyl, 1,1-di(trifluoromethyl)-2,2,2-~
25 trifluoroethoxyzinc ethyl, 2,2,2-trifluoro-1-
trifluoromethylethoxyzinc ethyl, 2,2,3,3,3-

pentafluoropropoxyzinc ethyl, 2,4,6-



89 butyl - 5-chl or o- 2- phenoxy) titani um dichl ori de,

nmet hyl ene(fl uorenyl) (3, 5-di net hyl -2 phenoxy)titani um di chl ori de,

net hyl ene(fl uorenyl) (3tert-butyl-2-phenoxy)titaniumdichloride, s

met hyl ene(fl uorenyl)(3-tert-butyl-5-nmethyl-2 phenoxy)titaniumdichloride,
met hyl ene(fl uorenyl) (3 phenyl - 2- phenoxy) titani um di chl ori de,

met hyl ene(fl uorenyl) (3-tert- but yl di met h§% si | yl - 5net hyl - 2- phenoxy) tit ani um
dichloride, io nmethylene(fluorenyl)(3-trinethylsilyl-5-methyl-
phenoxy)titani um di chl ori de, nethyl ene(fluorenyl) (3

tert-butyl - 5- nbrhftpozrophanoayzincane tnyti chl 4 bde,

met hyl ene(fl uorenyl ) (3-tert-butyl-5-chl oro-2phenoxy)titani umdi chloride, 15
i sopropyl i denet E?% HB€H&&$W9§M%¥Q?E§%Pﬁ%thPPDEa§ﬁ€ﬁ6?Phﬁq9ﬁ¥4ﬁﬁc

di chl d l'id d - 2ph

i chl or i de. | SORPEIYI PaSTOCEa SR SeheRePd izt BF: Bl a0 ) o
t hyl - 2- ph

rgopyopylpdgzgé%%% %ggh®Q§ﬁy¥Hﬁ%é§§%eny ta%%énoxyygltanlun1d|chlor|de

| Sopropy|d denee£yeh ABPRLASAUM ok 11 'Sy IpBRtarSIddarm IEASYLE- Phenox

y)titanium 25 di chlor

i sopropyl i deneéEM?!LOFNlnEﬁﬂfﬁﬁ&f&ﬁéthy!&hhﬁ'ﬁidMn&eﬁﬁﬁrh%n@'tIPJéeI':QKé!) titaniu
m di chl ori de, isopropylidene(cyclopentadienyl)(3-tert

but yl - 5- met hoxy- 2- ph&nopwttiitcarliam diled| eompeund represented by the

i sopropylidene(cycl opentadi enyl)(3-tert-butyl-5chl oro-2-phenoxy)titani um
di chl ori de, isopnepali foraudeat Hy8 oy mrefedakhyl (3, 5-di methyl 5

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

i sopr opyl i denephef BYPETORIKIHOFNIEHNT (¢ 12 P15 (£ ROToRRFASHY)EHNEHi um

di chl ori

|sopropyﬁ)dené?ﬂ%tﬂyFEyBFgﬁﬁﬁﬁﬂi rRﬁ%Q%%%E%TFBﬁF§F8¥ﬁ§}ﬁyI-2-phenoxy)titan
i um di chlori deyrj £1132BRERKILRBRIAPI ML Y b LREST #dEEny! ) (3- pheny! -

trifluorophenoxy)zinc, bis(pentafluorophenoxy)zinc or
bis(1l,1l-di(trifluoromethyl)-2,2,2-
trifluoroethoxy)zinc.

15 The production process of the compound represented
by the above-mentioned general formula [8] is not
specifically limited, and for example, a process of
treating an organometallic compound such as an
alkylmetal, a halogenated alkylmetal or the like with

20 a compound represented by LiX'R’1 such as an
alkyloxylithium compound having an electron-
withdrawing substituent, an aryloxylithium compound
having an electron-withdrawing substituent, an
aminolithium compound having an electron-withdrawing

25 substituent or the like, or a compound represented by
HX'R’i such as an alcohol having an electron-withdrawing

substituent, a phenol having an electron-withdrawing



phenoxy) titani um di chl ori de;

i sopropyl i dene(net hyl cycl opent adi enyl ) (3-tertbutyl di net hyl silyl-5-nethyl -
phenoxy)titani um di chl ori de, isopropylidene(nethylcyclopentadienyl) 1s
(3-trinethyl silyl-5-nmethyl-2-phenoxy)titani umdichloride)

i sopropyl i dene( et hyl cycl opent adi enyl )

(3-tert-butyl -5-net hoxy- 2- phenoxy) titarfilum di chl ori de,

i sopropyl i dene( et hyl cycl opent adi enyl )

(3-tert-butyl-5-chl oro-2-phenoxy)titani umdichloride, zo

i sopropyl i denefulestibuentcyahnopavdnadibawing H15 eleethoh-Riphdmawyingi t ani um
di chl ori de,

isopropylidemﬁﬂﬁﬁtib%??Fc9€l6b@nﬂéﬁﬁﬂnﬂ%(ﬁﬁﬁﬁ#Q%@@yl 2- phenoxy) ti t ani um
di chl oride, isopropylidene(tert-hut ¥c|o gntadle I)QP tert z5

but yI - 5- met hyl - 2- phé M%ﬁ*ﬁ'&?ﬁ%sdg%ﬁ 6?-‘?8 y carriédout under inert

|sopropyI|den§%%$é% $$%éh%¥gg?@%nt d|e@&g%é3{gﬁggfatgggngéyhtltialum

di chl ori de t

buty1 oyckopentaenigot3tbasboky! A BRidBd:SIH 4 S5 o2- hengy) L tani um

i sopropyl i denefietireditind ity ¢ligiee ikagé €AY Ly (Bt drh et ¥b-Ps MRIUBY - 2- pheno

xy)titanium5 dichloride, isopropylidene(tert
but yl cycl opentali pinelfleriilar £ ¥ -ntinmet &)Xy 2ahesexy ) tFurtheny) dhehl ori de,
i sopropylidene(tertbutyl cycl opentadi enyl)(3-tart-butyl-5-chloro-2phenoxy)ti

t ani um di chl orimatrent |y o194 _adendyest,aardtheye | opepownidemay @ 5
di met hyl - 2- phenoxy) titani um di ch] ori de,

i sopropyl i den%@QWtW%W%bW%W ehging 3"-’% erfhfitSALVveph e )i t ani um
butyl -5t hy EERAARRED 0 htARPGLE Py gEaton Foleede; %hh 1°
Idlsgﬁlr gflyg'eden%@o‘?&i@{‘@tﬁv&fﬁiﬂﬂgﬂt adh &Y GIPRENYE et POSNOXYI Fih@ni um

i sopropyl i dengi13H aret {wé gy Ctepenkadirgariometdierid WompbaRd hytae!l yl - 5-meth
yl - 2- phenoxy) ti tani um 2o dichloride,

i sopropyl i denecmgicwankttyprygsenpedt agi e.liytllbl’(zs,t ritmeet dympolinwl- 5- net hyl - 2- phen
oxy) titani umdichl oride,

i sopropyl i denaerpnesented | oy cHE[R it agidethe (JSLRGEH 25

butyl - 5- nethoxy 2- ghenox Jtitaniumdichlorid

i sopropyPi dene(t et PRAELA Fc?&?@@@ﬁﬁh&ﬁaﬁﬂ%(%P%¥ﬁ?5u%§ltgecﬁPBPo 2- phenoxy)

tltanlunldlchlorld
|sopropyI|denef&r|rn§§nﬂ |§%ﬁ%§% %%%%Yaﬂ?%ﬁ§???g,%n the item of the

compound [A].
Further, in the treatment, the order of dropwise
addition of the organometallic compound, the compound
20 represented by LiX'R’i and the compound represented by
HX'R’i is not specifically limited, it may be
successively dropwise added, may be simultaneously
dropwise added, and 2 or more of solvents may be dropwise
added after mixing. Arbitrary amounts of (X'R'i) and R®
25 can be introduced by adjusting the molar number of the
compound represented by LiX'R’i and the compound

represented by HX'R'i to the organometallic compound.



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

i sopropylidene(trinethylsilylcyclopentadienyl)(3tert-butyl-2-phenoxy)titani
um di chl oride, 5

i sopropylidene(trinethylsilylcyclopentadienyl)(3tert-butyl-5-mnethyl-2-pheno
xy) titaniumdichl oride,

i sopropylidene(trimethylsilylcyclopent&di enyl) (3phenyl -2-phenoxy)titani um
di chl oride, isopropylidene(trinmethylsilylcyclopentadienyl)(3 io

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

i sopropyl i deneuxrthet hyasi by regallapertt adienyted Bhentet hirksi | yl - 5- net hyl - 2-p
henoxy) titani um di chl oride, 15

i sopropyl i deneqtgamenayaiiligl cpopopait fHiay |9 (Baw material, the

tert-butyl -5-met hoxy-2-phenoxy)titani um dichl oride,

i sopropyl i deneqanpoR@yFrepreseptieshdt ddiXeRyl ) (Bher FORROPANTS- chl or o- 2- pheno
xy)titaniumdichloride, iso rog){yl j dene(f| uorfn%l ) (3,5-di nethyl -2 20
phenoxy) ti t aniifRTFIFRbPfgRY HX'R'1 and the like, 'may remaim as

| Sopr opyFi dendCHiSFERyI SeEtERr gl c BRIt Eb TR, BY, Bhee

di chloride, 2gds0pL i lyuoLANY%h s BRI i '
di chl oride, i Zgoépr opy ﬁellr?g%nlfﬁfgr]én?ﬁ?%g-v%% tB b%ﬁeﬁfﬁg?ﬂﬁ()sﬁr:e;ﬁéﬂ%
S- et hyl - 2- pheddixypd ids8d Ui dé%'&@él?"@t for addition polymerization
i sopropylidene(fluorenyl)(3-trinmethylsilyl-5-nmethyl2-phenoxy)titani um
di chl ori de, | stitreapyseplenatibnoaady puri-fiievatinn ydudhmeshoxy-2 5
phenoxy)titani um di chl ori de,
i sopropyl i dengfegnwseaylizatientopuiha 1ldkehl bus- theaenghed sediufhon
di chl ori de, e
di pheny et hy|5aTe RS @i H 2% Y| § (22 B2 UV At RPTPOBRETo LT AL tdAn
di chl oride, 1q di phenyl nethyl e cycl.opent adj - t- | -2
phenoxy) ti tanipf%lpl%ﬂj}/%g?ﬁ%%{' E"Eg Y5195 aidsj, %}:yééegé‘%att)f{r rQHB¥ed by
di phenyl net hyl t adbanyhi( Ba abebY L3t hy -d2-dq§,q i tani um
di chl.ori de, di%@?’%ﬁﬁeﬁg%@ygb%pgﬁéggﬁenyI ) (3- phe'nyln- 21 ng
phenoxy) titanigHafld Dy idlrried out at a temperature of 25C or more
di phenyl net hyl ene(cycl opent adi enyl ) (3-tertbutyl di net hyl silyl-5-nethyl-2-phe
noxy) titani umfiirHl drduwke,or more under reduced pressure. It is more
di phenyl net hyl ene(cycl opent adi enyl ) (3tri met hyl silyl-5-net hyl - 2- phenoxy)tita
ni um 20 18i chl Preferabhchg| aRERY| ené( AFaigfedtadi®hn )40 for one
tert-butyl-5-nmethoxy-2-phenoxy)titani umdichl.oride, 9
di phenyl et hylt&«,?("cﬁbcr‘b‘g%nt%’a%{emf;%( §FF£FFFE’JT%/|""%&H FrD- e B Y i t ani um
di chl oride, diphenyl Ayl ene(et hyl cycl opent adi enyl ) (3,5 25
di met hyl - 2- phenoxy) titani um di chl oride, _ _
g! pﬂleny! (rjret hyl ene(gpebykercbapmphadiognyhi( proauiciilon piddned) trhleani um
i chloride,
compound represented by the general formula [8] is

20 further shown below in detail when M* is a zinc atom and
the treating agent is a phenol, include the following
steps: hexane is used as a solvent; a hexane solution
of a dialkylzinc (for example, diethylzinc) is added
thereto and cooled at -78C; a hydrocarbon solution of

25 the phenol which are 2-fold molar amount to the
dialkylzinc is added dropwise; and the resulting mixture

is stirred at room temperature for 10 minutes to 24 hours.



94
di phenyl net hyl ene( net hyl cycl opent adi enyl ) (3-tertbutyl -5-nmet hyl - 2- phenoxy) ti
t ani um di chl ori de,
di phenyl net hyl ene( net hyl cycl opent adi enyl ) (3- phenyl 2- phenoxy) ti t ani um
dichloride, 5
di phenyl net hyl ene( net hyl cycl opent adi enyd9) (3-t ert butyl di met hyl silyl -5-net hyl
- 2- phenoxy) titani um di chl ori de,
di phenyl net hyl ene( net hyl cycl opent adi enyl ) (3tri net hyl silyl -5-net hyl - 2- phenox
y)titani umi o Qf chlugsiedethose used in these treatments are not limited
dlphenylnethylene(nethylciclopentadlenyl)(3 tertbutyl - 5- met hoxy- 2- phenoxy) t
i tani um di chl di¢ dehe dlalkylzinc and phenol
dlphenylnethylene(nethylcyclopentadlen 3-tertbutyl chl or o- 2- phenoxy) ti
tani um di chl ori de, 15M8Rphéhe r?&“mﬂué"r% [zf(e]rtr%’f?%%?epgﬁft &ienyl ) (3, 5
di met hyl - 2- ph titapiumddich or
i phenyl et by RYe are AP OFRE, SRsREAlaFoRmA1R ko (18Ut RIS ERRSRSky) ti tani u
m di chl ori de, di phga t n I I tadi enyl) (3 20

xlﬁ 32/;{5“% DYLANGEE! tdgfn‘i&mﬁi&lr d&i‘

tert- butyI 5- et hy enoxy) titan

S' pmenyl get hyl ene(kerﬂn e/ | gecd PRENEGEME DN | 63PD8NYha 25 8RBNAXY KT i £ANT UM
| C ori ae

di phenyl net hy e (deidé rdUt gbemalapgdtjacihag )24 evéeuaytdaaet hyl sil yl -

t hyl - 2- phenoxy) titani um 25 di chl ori de,

di phenyl net hylidis{g erabedy| ayd | ppeferabiaye}¢Bentsnetdyd ks 6 ythé-smmtenyl - 2phe
noxy) titani um di chl oride, diphenyl nmethyl ene(tert 95
butylcyclopenﬁﬁﬂﬂéhff)(B tert-butyl-5- nethoxy 2phenoxy)t|tan|un1d|chlor|de

di phenyl et hyl ene( utylp gl.o i enyl ert-but | or 2phenoxy
)titani 3% di chl or |]EL1 s:g &/ np%ple abov —1?1& tg.oned ger}/eral ormu

di pheny! et hyeie CLeLIATRIY L Yah R 381 81Y Which R IPLAYLednniEngey) ti tani
um di chl ori de,

di phenyl met hylggrafg simanmeuhylicyal opgehagi esyhh(3tent oPUiNS -G WY)“ tani
um di chl ori de, di phenyl net hyl ene(tetranethyl cycl opent adi enyI ) (

tert-butyl -5- WRP%ﬁb—Z—pbﬁﬂOW%khlKéﬂBUHndBCbhObfdGroup XVI, "u" is 2

dlphenylnethylene(tetranethylcyclopentadlenyl)(BphenyI 2- phenoxy) titani um
di chl ori de, R’ in the general formula [9] represents an

di phenyl net hyl ene(tetranet hgl cycl opent adi enyl ) (3tert- but%/I di met hyl silyl-5-m
et hyl - 2*phenoBPRGHEeR Ukt FBABATAPGr ggeup or d group containing an

di phenyl net hyl ne tetra hyl cycl opent adi en 3tri il hyl - 2-p
henoxy) ti t ani §rhe rxﬁjéharaxlng group, a ﬁ/& )w(hen ap uflaf 1}/mber mEft

di phenyl met hyh@ﬂs(éfiﬁm&m&w&&%@%ﬁ% )1.(t§;2%ame or different.

tert-butyl - 5- met hoxy- 2- phenoxy) t1tani um dichlorid

di phenyl net hym@@b@r«ﬁrﬁm&twhwfntml@md:izfahewnthawbuigclglr@u@r 2- pheno
xy) titaniumdichl oride,

di phenyl net hy loané&hier igmstupy Iain 14 oyt o pemtetéehyeh ¢8ithdrawing group
5-dinethy| 2- phenoxy) titani um di chl ori de,
20 is seleécted from those already described in the
illustration of R' and R’, and the preferable group is
the same group as in R' and R’. Specific example of X’R’ ,
which is a combination of X*and R’ and preferable specific
example thereof are the same as the specific example X'R’1
25 which is previously illustrated when X*is a carbon atom,

a nitrogen atom or an oxygen atom.

R'°in the general formula [9] represents a hydrogen



25

di phenyl net hyl ene(trinmet hyl silyl cycl opent adi enyl) (3tert-butyl-2-phenoxy)tit
ani um di chl ori de, di phenyl net hyl ene(trinethyl silylcycl opentadi enyl) (3 96
tert-butyl-5-nmethyl-2-phenoxy)titani umdichloride,

di phenyl net hyl ene(tri met hyl silyl cycl opent adi enyl ) (3phenyl - 2- phenoxy)titaniu
m di chl ori de, di phenyl net hyl ene(trinethsd silylcycl opentadienyl)(3 5
tert-butyl di nmethyl silyl-5-nethyl-2-phenoxy)titani umdichlori de,

di phenyl net hyl ene(tri met hyl silyl cycl opent adi enyl ) (3trinet hyl silyl-5-nethyl -
2- phenoxy) tit aatomm dachhbogde, atom or a hydrocarbon group, and when
diphenylnethylene(trinethylsiIylc¥clopentadienyl)(3

tert-butyl - 5- netthoxsal - rpimbresx\of RE 3re esiditchitieiyd@ay be mutually the

di phenyl met hyl ene(tri net hyl silyl cycl opentadi enyl ) (3tert-butyl-5-chl oro-2-ph
enoxy) titani un§¥Mehesr fdEregepieny| met hyl ene(fl uorenyl ) (3, 5-di met hyl -2 15
phenoxy)titani um dich

gipﬂeny:netﬂy:ene(fﬁ%ﬁﬂgﬁﬁaﬁ%ﬁqQﬁ?-TRQyT¥?SﬁEHB%?)FPﬁﬁﬁﬁiﬁ(ﬁ*ﬂWEﬁ?de,
i ehtori do. 56 R herh St SRS PRES: Bl I 5. bhokSs L A9 S o

di chl ori de, i
diphenylnethylgzg(v?agpeﬁil?fgxﬁgﬁﬁiﬁyﬂ%ﬁﬁé% 3$éiIyI-5-nethy|-2-phenoxy)ti
tani um di chl ori de, Tdijgpheme gehbyaaneoihmuamenyl]) f8p2Bsents an atom of
trinmethylsilyl-5-nethyl-2-phenoxy)titani umdichloride,

di phenyl net hylGarafp | XDL Engf ) tBet Eetrbotilc Tatdthox§peeifitcoayampilasi um

di chl ori de, 97

di phenyl net hylthereofidmaiyidg 3-haren GOy .- 80 chlwripum a&edkyd tdalalium

di chl ori de, dinethylsil Ieneﬁcgcloggntadien |) (2phenoxy) ti tani um

di chl or i'@e, di%ﬁﬁ’ﬁyﬁ‘%ﬁh‘g‘l‘%n% ké, and 1in particular, a Poron atom is

i T S A e R R e

direthyl st 1y ST ERERTRN ARG o - Bhe DRI -

dichloride, lawh oat e b¥leorécylespen!t itk umpdithd &dprbentéd by
the general formula [9] may be associated.

15 Among the compound represented by the general
formula [9], specific examples of a case in which M’ is
a zinc atom include
bis(fluoroalkyloxyzincoxy)alkylborane such as
bis(trifluoromethoxyzincoxy)methylborane,

20 bis(1,1,3,3,3-pentafluoro-2-
trifluoromethylpropoxyzincoxy)methylborane and
bis(2,2,2-trifluoro-1-
trifluoromethylmethoxyzincoxy)methylborane;
bis(fluoroalkyloxyzincoxy)alkylborane such as

25 bis(2,2,2-trifluoroethoxyzincoxy)methylborane and
bis(2,2,3,3,3-

pentafluoropropoxyzincoxy)methylborane;



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

di met hyl si | yl ene(cycl opent adi enyl ) (3, 5-di -tertbutyl -2-phenoxy)titanium
dichl oride, dinethylsilylene(cyclopentadienyl)(5-nethyl-3 15

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

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

but yl di net hyl si |l yl -5- et hyl - 2- phenoxy) tét ani um di chl ori de,

di met hyl si |l yl ene(cycl opent adi enyl ) (5net hyl - 3-tri nmet hyl sil yl - 2- phenoxy)titan
ium 20 dichloride, dinmethylsilylene(cyclopentadienyl)(3

tert-butyl -5- neiHOEYudrpAERUORNAimduxin) dllefl ¥6tdRe such as

di met hyl si | yl ene(cycl opent adi enyl ) (3-tert-butyl -5chl oro-2-phenoxy)titani um
di chl oride, dilkshl i bylteiElayprtoghantaxly zityt %) Be thgipbranes
phenoxy)titani um di chl ori de,

di met hyl si | yl ee$ b3t Ay e aifdaranhanayy 2reorsxyne thxsbamagiecang i de, 98

di net hyl si |l yl ene( et hyl cycl opent adi enyl 3-net hyl -2 phenoxy)titani um
dichlo?ide,y bié(pen¥anuor%phenoxygggéoxy)meghylbgrane;ygnd

ety o 1YL L PRt By EY BRI AT e AL IBLD Y me B §R BB, t ant um

dimethyl i 1yl q0pd (BEh¥h GYELRRRAYAANG b8 bt ih 1658050 LT tani um

di et hyl si |yl efieg ppt bybcxﬁhgm@&%@t@i}wa)n(faaﬁﬂ@é&ybmétHansh.-a%enh_enoxy) tit
ani um di chl ori de, dinethyl silyl ene(nethyl cycl opentadi enyl) (3,5-di io0
tert-butyl -2- phenOpygntafanbuvatiidildozidsoxy )methylborane, bis(N-

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

phenyl - 2- phenokad £ Luanometiydhanddiidezincoxy)methylborane and the

di met hyl si |l yl ene( et hyl cycl opent adi enyl ) (3-tertbutyl di met hyl silyl-5-nethyl -
2- phenoxdP) ti t ant®®n 15 di chl ori de,

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

tri methyl iyl - 2- pheﬁ%ﬁjy‘i:i{tlf-gﬁﬂﬁﬂﬁéq?‘% ﬁ‘i"&?e‘?ung rell’rzsenf:d bY2 th: "
imethylsily y e isen : yl - 5- met hoxy- 2- phenoxy
taniUmdichIo?‘ﬂ%&?ﬁP 0 d?%@tgelg?ﬁyﬁ%né%%é%ﬁ%ﬁ%%%ﬁ%pentadienyl)(3-tert

but yl - 5- chl or @%s PFEESX YA Lk{raABkyP AcoHyO)'d 1061 borane or a

di met hyl si | yl ene( et hyl cycl opent adi enyl) (3, 5-di anyl 2- phenoxy) titani um
di chl oride, dibtet (fluoryaensoniatinlcoxy @ikl rane ) (2adphLapkhgti t ani um
g: (r:nr;!t ﬁ;:lgsl ylzglﬁﬁ’ﬁm%d’cbéﬁé@eﬁbadl‘té‘riyfll)u(qalorrdthyl 2- phenoxy) titani um
dichloride, di el IV Stome Ehy 18 PHoYy P Mo bt iy Yaddane; & Methy! -2
bis(3,4,5-trifluorophenoxyzincoxy)methylborane,
bis(pentafluorophenoxyzincoxy)methylborane or
bis(1,1,3,3,3-pentafluoro-2-
20 trifluoromethylpropoxyzincoxy)methylborane.

The production process of the compound represented
by the general formula [9] is not specifically limited,
and for example, a process of treating the
organometallic compound such as an alkylmetal, a

25 halogenated alkylmetal or the like with an inorganic
acid such as an alkylboric acid or the like, and

thereafter, with the compound represented by LiXx’R’,



99 phenoxy)titani um di chl ori de,

di met hyl si | yl ene(nbutyl cycl opent adi enyl ) (3-tert-butyl-2phenoxy)titani um

di chl ori de,

di et hyl si | yl ene(nbutyl cycl opent adi enyl ) (3-tert-butyl-5-nethyl-2 5
phenoxy)titani um di chloride, dinethylsilylene(n

but yl cycl opent adi enyl ) (3, 5-di -tert-butyé8 2phenoxy)titani um di chl ori de,

di met hyl si | yl ene( nbutyl cycl opent adi enyl ) (5- net hyl - 3- phenyl - 2phenoxy) titaniu
m di chl oride, dinmethylsilylene(n io

but yl cycl opent adcknyk) @3- aakylukyl ttmbihytsmpyglin8, aryloxylithium

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

di net hyl si | yl e;pefinobndy logy @mdenitiddh wuny | g¢Bpeanfiyhavtingm@rmhyl si | yl - 2- phenox
y)titaniumdichl oride, dinmethylsilylene(n-butylcyclopentadienyl)(3-tert 15
but ylI - 5- met hox§lecprepowthdrawing ¢swes bktwent, or the compound

di met hyl si | yl ene(n-butyl cycl gpent adi enyl ) (3-tert .
but yl - 5- chl or ot% 5ﬁ§ﬁ8¥9ﬂt‘?¥§%%%wd?8ﬁ%d¥é §g alcohol, phenol or amine

S A A SR 1
phenoxy)ti tan'f@rﬁé&f‘%?@éﬁ&%%%@@# £ Ieégft?%tmth(ﬁ organometallic

but yl cycl opent adi eny phenoxy)titani ori de,

di met hyl si |yl efspenhEudic nel Hpantadinitdl ( 3. haTbg@havedadsyimetal

phenoxy)titani um di chl ori de,

di met hyl si | yl eswe (ithes tlhikey wdytdl ahentanpenyld) §81tetedbfitgin- 2plrekondygl j t ani um
di chl oride, dinethylsilylene(tert 100

but yl cycl openteiigéra¥| pr3amdne- hawing-aretelecpbrnekyhdirawingm di chl ori de,
di et hyl sil yl ene(tertbutyl cycl opentadienyl)(3,5-di-tert-butyl-2phenoxy)tita
ni um di ¥l or i cF'e‘,lbﬂFi"rEPﬁ9f¥-si Fytﬂ w@(fteé?atblsg-

di'mot Pyl si |yl ene( t APELEOTEDBTrtn AR A 15 PRSP TRE RS 1 - et
i et hyt 5111 i SETOERRPTE) o s, fEaRtSAS epperature is usually
met hyl - 3-t ri megFormh silod €2 tpheooXy) Enld@preferably £rom -80°C to 150T.
The treatment time is usually from 1 minute to 36 hours,
15 and preferably from 10 minutes to 24 hours. Further, the
treatment may use a solvent, and these compounds may be
directly treated without using it. The solvent used is
preferably an aliphatic hydrocarbon solvent, an
aromatic hydrocarbon solvent or an ether-based compound
20 which is inert to the organometallic compound, the
compound represented by LiX’R’,,, the compound
represented by HX?R’,_, and the like. Specific examples
of the solvent is the same examples specifically
mentioned in the item of the compound [A].
25 Further, in the treatment, the order of dropwise

addition of the organometallic compound, the compound

represented by LiX’R’,_, and the compound represented by



di chl ori de,

di met hyl sil yl ene(tertbutyl cycl opentadi enyl) (3-tert-butyl -5-net hoxy-2phenoxy
)titani um dichloride,

di mret hyl sil yl ene(tertbutyl cycl opentadi enyl)(3-tert-butyl-5-chloro-2 15
phenoxy)titani um di chloride, dinmethylsilylene(tert

but yl cycl opent adi enyl ) (3, 5-di anyl - 2- pheaoxy) titani um di chl ori de,

di met hyl si | yl ene(tetramnet hyl cycl opent adi enyl ) (2phenoxy)titani um di chl ori de,
20 di net hyl silyl ene(tetranethyl cycl opent adi enyl) (3

net hyl - 2- phenogyIs°l t alsURod GPVifdsally limited, it may be o
di met hyl si | yl ene(tetranet hyl cycl opent adi enyl ) (3, 5di net hyl - 2- phenoxy)titaniu
m di chl ori de, guoeebyliviely eredveisanaddydcynbppbat admarldanedbudbly
tert-butyl-2-phenoxy)titani umdichlori de,

di met hyl si | yl ete¢pwisansdded c\agidpeort adirengE)gBleent Hmast be-dmedpyis@- phenox
y)titaniumdichl ori de, 101 ] 2es Lo

di net hyl si | yl ep@dedtalber mixirg ofarhsn ary gy ofe(K-Buty| ardghenoxy)t i
t ani um di chl ori de, . .

di net hyl i | yl PR tRe rEEtAgrEGe| BBeAe s EADO) EBRePAY AT R PRRET| 98- Hh@noxy) ti
t ani um di chl orj de

di met hyl si |yl e%%TP%ﬁPgnﬁFR§F5f&t§pderﬁ%aﬁ'j@ﬁzﬁgﬁ'e 32Bft TBG: FPEPAY 1 silyl -5-ne

t hyl - 2- phenoxy,). £} j i bl giegle, :
di met hyl si I yl e%\éet(%ééltgl?g%tahg c% }gﬁé‘nfcgdfgr‘?yff??r?g{'ﬁyﬁa%ltcr iR 1 - 2- ph

enoxy) titani unpiptHeeh! 86l @eresult of the treatment, the
di met hyl si |l yl ene(tetramet hyl cycl opent adi enyl ) (3tert-butyl -5-net hoxy-2-pheno

xy)titani um diabhdganoémletallic compound being a raw material, the

di met hyl silyl ene(tetramet hyl cycl opent adi enyl) (3tert-butyl -5-chl or o- 2- phenox
y)titanii¥m di ctempeded IspgesenitEdsityy |l R o r ablkehgpmpeusdent adi enyl ) (3, 5
di anyl - 2- phenoxy) titanium di chl gri de, .

di net hyl si | yl FeFRRERT BYI FCY of o ddie ke 2BRENERPRLML &Fi um

e e

di met hyl si | yl %éf?ﬁ%@iéé’ﬂlfﬁw de%ﬁgi 6B¥h)168a%by the treatment

- di nmet hyl - 2- phenoxy) titani um | ori

di met hyl si |yl engaf thé nesbdl abl ¥l entlaapert a8t £6£- Aatykidnphenoxy)tita
ni um di chl ori de, 2s

di met hylisi | yl eneXymenkzapienl pifted aemydiemuy (Separabibypl abdnet hyl - 2- phe
noxy)titani umdichl ori de,

di met hyl si | y| @1 GRERGRSFUGh AR FEFEN TR 0L or the 1ike, but

the reacted solution can be also used as a catalyst
component for addition polymerization. The solvent is
preferably removed by distillation from the reacted

20 solution, and drying is preferably carried out at a
temperature of 25C or more for 1 hour or more under
reduced pressure. It is more preferable to carry out
drying at 60 to 200°C for one to 24 hours, and most
preferable at 80 to 160C for 4 to 18 hours.

25 Specific example of the production process of the
compound represented by the general formula [9] is

further shown below in detail when M’ is a zinc atom,



102 -di-tert-butyl-2-phenoxy)titani umdichlori de,

di met hyl silyl ene(trinmethylsilylcycl opentadi enyl) (5net hyl - 3- phenyl - 2- phenoxy
)titaniumdichloride, dinmethylsilylene(trinmethylsilylcyclopentadienyl)(3 5
tert-butyl di met hyl silyl-5-nethyl-2-phenoxy)titani umdichloride,

di mret hyl silyl ene(trimethyl silylcycl opentadi enyl) (5nmethyl-3-trinethylsilyl-2
- phenoxy) titaniumdichloride, 1o 70

di mret hyl sil yl ene(trimethyl silyl cycl opentadi enyl) (3
tert-butyl-5-nmet hoxy-2- phenoxy)titani umdichloride,

di met hyl si |yl ege(trfd FiRddyd: Fd 0 §%CARREKAM e JdAitE bhdbth¥ | tis£tH g 0- 2- phe
noxy)titani um di chl ori de,

di met hyl sil yl egdhti D8t AypRehyllcyal ppeckad ehyt) @3.tolifene slurry of

- di anyl - 2- phenoxy) ti tani um di chl ori de, .

di et hyl si | yl etied | atlepybpacplaerick s icemliadn t ch?78/G deg prescribed

di met hyl si |l yl ene(i ndenyl) (3-net hyl - 2phenoxy) titani um di chl ori de,

di met hyl si | yl ee@unbepl| & (Rexagpnphption2gtpRe fdadftvikzdm it siadded i de,
dinethylsiIerne(indenyI%% -tert-butyl-2phenoxy)tifaniumdichloride,

i ot byl 3 151 GHPRLSRY PREde: SHEAIALIE AR TAS phBRoR I FEFZan ca

di chl oride) 25 . .

di met hyl si |yl eH¥RHERRYF P (3T 550 HEF BT -FHARRYY (T AP At AT i de)

g: gﬁ} QBr/: 3;' yl enghpdrgeuts (areih Yomp1RawH - aAdpwPEenayul tibani um

di met hyl si |yl enefineenyt) 21hgr tisbdatrdidmtdud siby! 8- rekbul t2maheroxy) titan
ium di chl oride, dinethylsilylene(indenyl)(5-methyl-3-trinethylsilyl 5

2- phenoxy) tit presedibad@namt of phenols is gradually added dropwise,

di met hyl si |l yl ene(i ndenyl ) (3-tert-butyl-5-nmethoxy-2 phenoxy)titanium

di chl orilde, and further stirring is carried out for a fixed time,
dinethylsiIerne(inden&l%&S-tert-butyl-5-ch|oro-2phenoxy)titanium

di chl oride, t FF iR® i3HePEGLene(i ndenyl ) (3, 5-di anyl - 2 phenoxy)titani um

di chl ori de, dinethyl.si,|l e(fl.uor I - 0 ti tani i ride,

di met hy! si | yl ene(f%o‘r’%’ﬁ%‘f? ('3-°r?e?’ﬁ$‘1%fi)§f§r?§>:y ??)aerﬁeg%q’&??m%éﬁ%é’éfi5

di met hyl si |yl ened filinaredy oo ne- ngibakia 282804 Id B M £l Qfd de,

di et hyl si |l yl ene(fluorenyl) (3-tert-butyl-2phenoxy)titani um dichloride,

di met hyl sil yl efief fpherienyl ) (3-tert-butyl -5-net hyl -2

15 The compounds [A] to [E] which are described above
in detail are useful as the catalyst component for
addition polymerization (particularly, catalyst
component for olefin polymerization). Specific examples
of the catalyst for addition polymerization of the

20 present invention include a catalyst for addition
polymerization obtained by contacting the compound (I)
selected from the above-mentioned compounds [A] to [E]
as a catalyst component for addition polymerization with
the compound with a metal compound (II) of the Group [II

25 to the Group XII or lanthanide series, and a catalyst
for addition polymerization obtained by contacting the

catalyst component for addition polymerization (I), a



20 phenoxy)titanium dichloride,

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

dj met hyl si |l yl ene(fl uorenyl) (5-nethyl -3-phenyl - 2phenoxy) ti tani um di chl ori de,

25

di met hyl si | yl ene(fl uorenyl) (3-tertbutyldimethylsilyl-5-methyl-2-phenoxy)tit

ani um di chl ori de, dinethylsilylene(fluotknyl) (5-nethyl-3 104

trimethyl silyl-2-phenoxy)titani umdichloride,

di met hyl si l yl ene(fl uorenyl) (3-tert-butyl-5-nethoxy2-phenoxy)titani um

di chl ori de, dimeth}l sbmploemel f( 1Lorehythd Bteup - bt Wo Swdl Groug XIT

phenoxy)titani um di chl ori de, dinethylsilylene(f

| uor enyl) ( 3, 5-draiphthphddex\periesi vandi anl orgdpoaluminum compound

dinethylsiIerne%tetranethylcyclopentadienyl)(1naphthox-2-y|)titanium

di chloride and(Zk&)Fike, and 1o conpounds wherei n (2-phenoxy) of these

conpounds is replaces wth (3-phenyl -2-phenoxy), , ,

(3trimethylsilyl- 2%0)&/)é%?gl(j%?¥efPﬁuﬁgad‘itﬁ'@%yqoéiy[“iﬂnﬁz-%%ﬂ%xﬁ,

conpounds. wher gj I hyl si o) ese conpounds is replaced with is

di et hyl sisﬁ yl en‘gégalgﬁ Er}y&ﬁ Idly gﬁj'e@obrglaév?rbt hoxysi | yl ene, conpounds wherein

di chl ori de qf 0 i S¢f i i i ge.r. 41 1 58)

i o de. diia o Lo SOREP ong: LA SEall LIS Kl OF f Rl &

bi s(di et hyl aydriads di net hoxi de, di et hoxi de, di-n 20 butoxi de or

di i sopropoxi de. (tert-butylam do)tetranethyl cycl opentadi enyl

1, 2-ethanedi yl tit a&s whealindtal ideypound (II)of the Groups III to XII

(tertbutylanido)tetraneg&&%%%;lopentadienyI-1,2ethanedintitaniun1dinethyl,
t

(tert zs butypPanbag)then:. Tige| wpedt hareadritiva: padameniiatiomum
g![ E:Qéé: ];?| E Irr;a tg?h%la. m@ich%% gt{egg?teg%ln%yﬂn?gggiggl, eap }flle_t]é’lzcom%oognd which
(Tert butyl ani S8 B Fonet ket PhETEN e F TReR ot By
dichloride, (hRA!it is not specifically limited so far as it is a metal
compound of the Groups III to XIII or Lanthanide Series
of the Perlodic Table exhibiting an addition
15 polymerization activity by using together with the
compound(I), or compound(I) and an organoaluminum
compound, as an activating co-catalyst component.
Examples of the metal compound(II) includes metal
compounds indicated by the general formula [10] described
20 below, KU -ox0o type metal compounds and the like.
L, MX, [10]
(wherein M is a metal atom of the Group 3 to Group 13
or Lanthanide Series of the Periodic Table of the
Elements; L is a group having a cyclopentadienyl type
25 anlon skeleton or a group containing a hetero-atom, a

plurality of L groups may be the same or different, and

aplurality of L groups may be optionally linked in direct,



but yl ami do) t et r amet hyl cycl opent adi enyl di met hyl si | ane titani um di met hyl,
(tertbutyl am do)tetranet hyl cycl opent adi enyl di net hyl silane -titani um

di benzyl, 10 (benzyl am do)tetramet hyl cycl opent adi enyl di et hyl si | anetitani um
di chl ori de, (phenyl phosphi do)tetranethyl cycl opent adi enyl di net hyl
-silanetitani um di benzyl, (tart-butylam do)indenyl 1, 2-ethanediyltitani um
dichloride, (tert 15 butyl am do)i ndenyl?2l, 2-et hanedi yl titani um di net hyl,
(tart-butylam do)tetrahydroi ndenyl -1, 2et hanedi yl titani um di chl ori de,
(tertbutyl am do)tetrahydroi ndenyl -1, 2- et hanedi yl ti t ani um di met hyl ,

(tart-butyl anpdophtoagany! glewp 200t HanedyhtédApdnrathrlHrdide)cdder t
butyl am do)f | uorenyl -1, 2-ethanediyltitani um di net hyl,

(tart-butyl anatomi, ndenytdogenhgteml, aart oxpgennationhl arsukfuftatdm or

but yl am do) i ndenyl di net hyl si | anetitani um 25 di methyl, (tert

but yl ami do) t ez relagapbpmusngtammeXhis si |hmeegenrd tom i 1 diyidke canhan 106
but yl am do) t et r ahydr oi ndenyl di net hyl si |l anetitanium di methyl, (tert

but yl ami do) f | G6PBRVRAY HBINY t&i RARATRAMAKARS c Rl BEPEEsSepts ¢ myumeral

but yl ido)fl | di t hyl si | tjtani i hyl ,
(gi )r/re?hmylsgaﬁ n%%é?ﬁ%i"%gtel’a&%ﬁs’%ﬁﬁaeg{/% %%2‘%\#29?%%8 i?/?aﬁ?aﬁf’ﬁﬁpfsdiachl ori de,
di t hyl i t i | 1=t ADI [ & di chl i de,
G ot ol am rGhd¥al) SaABRLC Y NREOLECLEOK bl BRRAIR S |} 1 Dr SO

(Npyrrolidinylethyl ytethagddwi &Y Emtn24i190YEébiaBbH P AlgChh & iR
(Bdi net hyl am nobor abenzene) cycl opent adi enyl zi rconi um 15 di chl ori de,

cycl opent adi egyhmp8ufiasi MyliBoaamsithlaatdym of rheNiGHdud Gt igtup 13

2, 2' t hi obi s[ 4- net hyl - 6- ( 1- met hyl et hyl ) phenoxy] titani um di chl ori de,

2, 2' -t hi obi s[dif Bherdtelnyil quhien Taplltel ( ATPAM UP8H) wor danthadiiddiSehiissd 20
met hyl -6-tert-butyl phenoxy)titani um di chl oride,

2, 2" - mefRy| en@@fSiifeeKpmbdetePfbiihgl PREAIX PEOM ARCIMAS Ehsgangddum

2 2 SSul 1 ny 1 &ta. REERymG Ae 3o ST BNEhORy ) - RPARRIAEEDT i de,
2’2I'(4’4I’&l'iséfniumatom,vanadiuma.tom,niobiuma.tom,tantalumatom,
chromium atom, iron atom, rﬁthenium atom, cobalt atom,
rhodiumatom, nickel atom, palladiumatom, samariumatom,
15 ytterbium atom, aluminum atom, boron atom and the like.
As the metal compound, M is preferably a transition
metal compound, more preferably a titanium atom,
zirconium atom or hafnium atom.
In the general formula [10], L is a group having a
20 cyclopentadienyl type anion skeleton or a group
containing a hetero-atom, and a plurality of L groups
may be the same or different. Further, L groups may be
optionally linked in direct, or through a group
containing a carbon atom, a silicone atom, a nitrogen
25 atom, an oxygen atom, a sulfur atom or a phosphorus atom.

A cyclopentadienyl type anion skeleton in L

includes a cyclopentadienyl group, a substituted



tetra-tert-butyl-1,1' -bi phenoxy)titani umdichloride,
2,2"-thiobis[4-methyl-6-tert-butyl phenoxy]titanium 107 diisopropoxide,
2, 2' - et hyl enebi s(4- net hyl - 6-tertbutyl phenoxy)titanium diisopropoxide,
2,2 et hyl enebi s(4-net hyl -6-tert-butyl phenoxy)titani um dii sopropoxide,
2,2 -sulfinylbis(4-nmethyl-6-tert 5 butyl phenoxy)titanium diisopropoxide,
(di-tert butyl-1, 3-propanedi am do)titaniaum di chl ori de,

(di cycl ohexyl -1, 3- propanedi am do) titani um di chl ori de,
[bis(trimethylsilyl)-1, 3-propanedi am do]titani umdichloride,

[ bi s(tert-butytgénepbkaniwhy1lgdolp, piwAaddivingdelip,t aniubB thithted i de,
[ bi s(2, 6di net hyl phenyl ) -1, 3- propanedi am do] titani um di chl ori de,

[ bi s(2, 6-dii sopmdeyybhgmplup- 1 a3@loparesdyr angiolp | t ansubsdichited de,

[ bis(2,6-ditert-butyl phenyl)-1, 3- propanedi am do] titani um 15 di chl ori de,
[ bi s(triisoproplerenyngageupal dibegri idie i tBxampl e chfoithgegroup

[ bi s(trimethylsilyl)naphthal enedi am do]titaniumdichloride, [bis(tert 20
but yI di met hyi shaVY+58 b FyRHORRR @R tHYibshADACS Ehedeitap, include an

[ bi s(tertbutyl dismet hyl si.l yl pht hal enedi am doltitani um_di by pm de,

iy ot r (3 SO e RYFBHERRR Mo R P ALRR T BEPLR0APe) s

[ hydrotris(3, 5 i I or i tani ym L

[ hydrotris(3,5 |#§¥%§F%§¥ggéﬁ€%%§§?5@%?#?%5%?uﬁ1tg%Pgé?ggg%edf08

[ hydrotris(3, 5 ik ENyPYgPFEb Mndehat elkbl apadi £t athpUEs include

[ hydrotri s(3, 5diethyl pyrazol'yl)borate]titaniumtribrom de,

[ hydrotris(3, Sanli thygipybpenitydileeyal eddodmniam §°trii odi de,

[ hydrotris(3,5-di-tert butyl pyrazolyl)borate]titaniumtrichloride,

[ hydrotri s(3, Seetihykeyblopepyrdienyl) lgoraatre] tan ahi’ uherkrbr oni de

[ hydrotris(3,5-di-tert 10 butyIpyrazolyl)borateégitaniun1triiodide,
[tris(3,% di My ISYakeren)aAaLrpylt GTaMR/man i Bht br 2de,

dimethylcyclopentadienyl group, an n°-1,3-
dimethylcyclopentadienyl group, an 7°-l-tert-butyl-
2-methylcyclopentadienyl group, an 7N°-l-tert-butyl-
3-methylcyclopentadienyl group, an 7°-l-methyl-2-

15 isopropylcyclopentadienyl group, an 7°-l-methyl-3-
isopropylcyclopentadienyl group, an 7n°-1,2,3-
trimethylcyclopentadienyl group, an 7°-1,2,4-
trimethylcyclopentadienyl group, an 7°-
tetramethylcyclopentadienyl group, an 7 °-

20 pentamethylcyclopentadienyl group, an 7 °-indenyl group,
an N°-4,5,6,7-tetrahydroindenyl group, an 7°-2-
methylindenyl group, an 7°-3-methylindenyl group, an 7
- 4-methylindenyl group, an 7°-5-methylindenyl group,
an 7°-6-methylindenyl group, an 7°-7-methylindenyl

25 group, an N °-2-tert-butylindenyl group, an 7°-3-
tert-butylindenyl group, an 7 °-4-tert-butylindenyl

group, an N°-5-tert-butylindenyl group, an Nn°-6-



[tris(3,5-dinmethylpyrazolyl)nmethyl]titaniumtribronide,
[tris(3,5dinmethylpyrazolyl)nmethyl]titaniumtriiodide, is
[tris(3,5-diethylpyrazolyl)methyl]titaniumtrichloride,

[tris(3,5diethyl pyrazolyl)nmethyl]titaniumtribrom de,
[tris(3,5-diethylpyrazolyl)nmethyl]titaniumtriiodide,
[tris(3,5-di-tert-butylpyrazolyl)nethylq4itani um 2o trichloride,
[tris(3,5-di-tert butyl pyrazolyl)nethyl]titaniumtribromnm de,
[tris(3,5-di-tert-butyl pyrazolyl)nethyl]titaniumtriiodide and the |ike,

conpounds in wésh-bhtni HEeal 1t Rt ompundsy L ser@Pbatgd iWddnyi r coni um
or hafnium 25 conpounds in ich (2-phenoxy) of these conpounds is

replaced wth gSewhensh- 2-°plreexdime (1Bt Yindéhyl sokylup?- phenpday, o+ (3-tert
109 butyl di net hyl silyl-2-phenoxy), conpounds in which dinethylsilylene of
t hese conpounddimethypindedywi giromipet @ sify2 edey - tirphetplydilngdlesryd, or

di met hoxysi | yl ene, conpounds in which dichloride of s these conpounds is
repl aced with $F9¢Rorafel "dRbmekbdd - diliseRRRY Hipeenyl, gapuphypn 7

di i sopropyl, his(dinethylam de), bisédieth l.am de), di nmet hoxi de,

di et hoxi de, di ~A--PRBADNARYSoPFOPBxi 88 & H ket dx3) and the Iike.
to Anong the tal.c ounds I represent ed by.the.general fornula
207 speci 11 CUREHITERT 51 SRobBImBlind A N W AAeAr 1 0558Ps 8%nekel
atominclude 3_2'_ enehl -4 NYheBnD' di hyj ¢ { ngl ni cke
dichl oride, 2, 2'% %%%W%\%ﬁéﬁﬁ%ﬂgipégﬁépS(Qé’rgl? rreit ﬁg%%%o?i ne] ni ckel
di brom de, 2, Hneiyyiea '§[?48h 1- phenyl -5, 5' di et hyl oxazol i ne] ni cke

di chl oride, 2,2 nethyl enebi s|(4R)-4-phenyl-5,5" 20 diethyloxazoline]nickel
di brom de, 2, 2in nefhgtmaehiyd-a4Raphthydnyddénipl - gi-eupr; opwl aXazol i ne] ni cke

di chloride, 2,2 nmethyl enebi s[(4R)-4-phenyl-5,5"-di -npropyl oxazol i ne] ni ckel
di bronmi d¢, 2, Zlysrenyl group, an 7°-2,7-dimethylfluorenyl group, an

nethylenebis[(4B)-4-pheQ I-525'diisopro onazolin?LnickeL di chl or|de,
2,2'nethyleneb?s[%4ﬁ5dﬁ-gﬁ@ﬁypgﬁﬁéflu%§g%yl group(herein-after, 7
may be omitted for simplifying), and substitution
products thereof, etc.
The hetero-atom in the group containing a
15 hetero-atom includes an oxygen atom, a sulfur atom, a
nltrogen atom, a phosphorus atom and the like, and
examples thereof include an alkoxy group, an aryloxy
group, a thioalkoxy group, a thioaryloxy group, an
alkylamino group, an arylamino group, an alkylphosphino
20 group, an arylphosphino group, or an aromatic or
aliphatic heterocyclic group having an oxygen atom, a
sulfur atom, a nitrogen atom and/or a phosphorus atom
within the ring, and a chelating ligand.
Specific examples of the group containing a
25 hetero-atom include a methoxy group, an ethoxy group,
a n- or iso-propoxy group, a n-, sec-, iso- or tert-

butoxy group, a phenoxy group, a 2-methylphenoxy group,



di i sopropyl oxazol i ne] ni ckel di brom de,

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

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

di chloride, 2,2 nmethyl enebi s[(4R)-4-phenyl -5, 5" di met hoxyoxazol i ne] ni ckel

di brom de, 2,2' 1o nethyl enebi s((4R)-4-henyl -5,5" diethoxyoxazoline]ni ckel
di chl oride, 2,2' nethyl enebi s[ (4R)-4-phenyl -5, 5" di et hoxyoxazol i ne] ni ckel

di brom de, 2, 2' net hyl enebi s[ (4R) - 4- phenyl -5,5" 15 di phenyl oxazol i ne] ni ckel

di chloride, 2a22,sedietnahis{didly dgpbepy| a5254disphenylebrazn sredsy ckel

di brom de,

met hyl enebi s g#8h1p4-areterhyd phierdixy gmouby| pHenypropgAghenixy gkelp,

di brom de, 20 nethyl enebi s[(4R)-4-nethyl-5,5" -di-(3

met hyl phenyl ) axazésiopeglopyciigientizy ogielep, a 2,6-diisopropylphenoxy

net hyl enebi s[ (4R) - 4- nmet hyl -5, 5' - di - (4nmet hyl phenyl ) oxazol i ne] ni ckel

di brom de, nme¥E9EBneBi Y-CAD-MieiPheooXy ggpup? as4-tert-

met hoxyphenyl ) oxazol i ne]l ni ckel di brqm_de,.

ot hyl ohdbi o[ PARYLRDABENT! G5OS54 O fiatito AR S RRER TR JFT WRel2

di brom de, 1 _ 4. P _

npthylenebis[%4éfyﬁ-ﬁgfﬁglﬂBﬂ?FQH%?a%%?ﬁ%x§ﬁﬂgﬁylfb%dfoﬁﬁuﬁ%ﬁ%kel

di brom de,  putylphenoxy group, a 4—methox¥phenox group, a 2,6-
gu }p] ni ckel

met hyl enebi s[ spi T 0o{ (4R) - 4- net hyl oxazol i ne-5,1" cycl obut'ane

di brom de, 5 aembyhergphenwpiy dxdid ; 4a n®} byl omatAbkyphenbxy group,
cycl opent ane}] ni ckel di brom de,

met hyl enebi s[agRrohléRpphemdyy | granw] i me4 Snitrygsbphenaxy} jgricake! a
di brom de) net hyl enebi s[ spi rot (4R) - 4-net hyl oxazoline-5,1" lo
cycl ohepPane}# niékEPPHEPOKY GEOUR 2°a 2-aminophenoxy group, a 3-

ety enchLhokRS Ao AR o BRSPS ab BRI B iy o de.
G oo A AeBL S AP Oy ) PLEDMOKSI RSP
di brom de, grou a thiomethoxy group, a dimethylamino group, a

2, 2' - et hyl enebi sf)(4R) -4-1 sopr opyl % 50? cycl ohexyl oxazol i nel ni ckel

di brom de. 2,@iefnyleinliybegafo ( 4R)d#4-n-sopr opyd-propylamino group,

15 a diphenylamine group, an isopropylamino group, a
tert-butylamino group, a pyrrolyl group, a
dimethylphosphino group, a 2-(2-oxy-1l-propyl)phenoxy
group, catechol, resorcinol, 4-isopropylcatechol, 3-
methoxycatechol, a 1,8-dihydroxynahpthyl group, a

20 1,2-dihydroxynahpthyl group, a 2,2"'-biphenyldiol group,

a l,1'-bi-2-naphthol group, a 2,2'-dihydroxy-6,6"-
dimethylbiphenyl group, a 4,4',6,6'-tetra-tert-
butyl-2,2'-methylenediphenoxy group, a 4,4',6,6"'-
tetramethyl-2,2'-isobutylidenediphenoxy group and the

25 like.

Further, the hetero atom-containing group includes

a group represented by the formula[ll]:



di phenyl oxazol i ne] ni ckel di bromi de,

2, 2" met hyl enebi s[ {4R) - 4-i sopropyl -5, 5-di -{2net hyl phenyl ) oxazol i na] ni ckel
di brom de, 2, 2' et hyl enebi s[ (4R) - 4-i sopropyl -5,5-di -{3 z5

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

2, 2' met hyl enebi s[ {4R) - 4-i sopropyl -5, 5- d| (4nmet hyl phenyl ) oxazal i ne] ni ckel
di brom de, 2,2 112

met hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - (2rret hoxyphenyl ) oxazol i ne] ni ckel

di brom de,

2, 2' met hyl enebi s[ (4R) - 4rt,gepr-opyl - 5, 5- di - (3nmet hoxyphenyl ) oxazol i ne] ni ckel
di brom de, 2,2' 5 nethyl enebis[(4R)-4-isopropyl-5,5-di-(4

met hoxypheny| jeheazeliinn8f riegaet sein bs omidedrogen atom, halogen atom or

2, 2" met hyl enebi s[ spi ro{ (4R) - 4-i sopr opyl oxazol i ne-5, 1' cycl obut ane} ] ni ckel
di br omi de, 2 @Yﬂﬁpﬁﬁﬁ&%bgl,i?gﬁp rlb{qmwpamaébbﬁo‘fﬁw EREEPT gL erent,

cycl opent ane} nickel dibromd

met hyl enebi s[ 3P r bYP4RE- EQ%&%ﬁ%x%‘i%ql?ﬂemﬂtTa&}é’l GR&x M7 TRk e

di brom d

2, 2" net h§| enebt8F8pi r o{ (4R) - 4-i sopr opyl oxazol i ne-5, 1' cycl ohept ane} | ni ckel

di bromde, 2,2' 1 4R 8 X i ne] ni ckel
di brom de, 2,2 ne?ﬁrél%enejbc?;?? £4§| %ngll}t ?fﬁlggngset hﬂ %é{?l %g Jrrlll ckel

di brom de, 2,2j g8thykeaedns[dfdr fné Mybr%nﬁn@ aﬁoﬁo iodine atom,

propyl oxazol i ne] ni ckel di br oni de, 2, 2

met hyl enebi s[nid€thya- gxotupt,y lethyhdidsmos ppyt pxapglli gepuipg K els o ooy de,

2, 2" met hyl enebi s[ (4R) - 4-i sobut yl -5, 5di cycl ohexyl oxazol i ne] ni ckel di brom de,
2,2" 25 met hydxeoabi S{-(MFGYMgiIWMtWrE bntwhegmmapmqm@]aﬂxﬂkgrodpbr om de,
2, 2" met hyl enebi s[ (4R) - 4-i sqobutyl -5, 5-di - (2 113

met hyl pA&nyl )R)‘?(%EE%QE?‘FPM@@I“%%YMH@“P benzyl group and the like,

2, 2" et hyl 4R but 5. di - ( 3met hyl phenyl | kel
& br om b, 2.5 hoth )gﬁébﬁiﬂ%d P S e i

met hyl phenyl ) oxazg d

met hyl enebi s[ (4R) - | sobut ;ﬁl%qg E%Zr%%toﬁo%}?p tgr%y xagzrcfu%eﬁlnl ckel

di bromi de, includes a group represented by the general formula [12]:

2, 2" met hyl enebi s[ (4R) - 4-i sobut y? 5, 5-di - (3met hoxyphenyl ) oxazol i ne] ni ckel
di br omi de, 2,2' 1o nethyl enebis[(4R) -4 isobutyl-5,5-di-(4
nethoxyphenyl)oxazoline]nickel di br M de,

2, 2" met hyl enebi s[ spi ro{ (4R) - 4-i sobutlyl oxazol i ne-5, 1' cycl obut ane}] ni ckel
di br om de, 2, 2' net hyl enebi s[4 AR) - 4- i sQbut yl oxazol i ne-5, 1

R o
[12]
b
R R
R b
15 (wherein respective R® groups independently represent a

hydrogen atom, halogen atom, hydrocarbon group,
halogenated hydrocarbon group, hydrocarbon oxy group,
silyl group or amino group, they may be the same or

different, and two or more of themmay be bonded mutually



15 cycl opent ane}] ni ckel di brom de,

2, 2" met hyl enebi s[ spi ro{ (4R) - 4-i sobut yl oxazol i ne-5, 1' cycl ohexane} ] ni ckel
di brom de,

2, 2" met hyl enebi s[ spi ro{ (4R) - 4-i sobut yl oxazol i ne-5, 1' cycl ohept ane}] ni ckel
di brom de, 2,2' 20 nethylenebis[(4R) -4-tert-butyl-5,5

di met hyl oxazol i ne] ni ckel di brom de, 77

2,2 met hyl enebi s[ (4R)-4-tert-butyl -5, 5di et hyl oxazol i ne] ni ckel di brom de,
2,2 met hyl enebi s[ (4R)-4-tert-butyl-5,5-di-n 25 propyl oxazol i ne] ni ckel

di brom de, and may form a ring.)

2,2"' met hyl enebi s[ (4R)-4-tert-butyl -5, 5dii sopropyl oxazol i ne] ni ckel

di bromi de, 2, 2'Sped¢ific Examples of R° in the general formula [12]

met hyl enebi s[ (4R)-4-tert-butyl -5, 5di phenyl oxazol i ne] ni ckel di brom de,

2, 2' met hyl enebheflodiR) a4hydirodem wtom 5dilapdlighee at aixazdilioeime okiedm,
dibromde, 2,2' 5 nethylenebis[(4R)-4-tert-butyl-5,5-di-(2

net hyl phenyl ) BXaFdrertom c O didirsandhenyl group, 1-naphtyl group,

2,2 met hyl enehi s[ (4R)-4-tert-butyl -5 5-dj-(3nmet hyl phenyl azol.i ne] ni ckel
di bromi d&, 2, ’H%&’H;F &n&ﬁ%’[&ﬂé}‘%/ﬂtf‘%‘f‘?ﬂ:u%?‘?g:5?d?-'?‘&“%§)§’i’zlphenill
nmet hyl phenyl ) | i nelsyi |_H Db 1de, ,2 2! -
npthylenebis[§§§§§4-ge%3ﬁ§ﬁ%ﬂéii -%ﬁ-(zzn%%EEX%BRS&%B ozt 1ﬁ%]nickm
di bromi de, trifluoromethylphen 15g%o%p,(%-methoxy henyl grou

) -dal -

2, 2' met hyl enebi s((4R)-4-tert-butyl - met hoxyphenyl )oxazolpl'ne] ni ckel
di brom de, 2, 2-p¥riagihyrowgd] dxdidhdxyEr yroupyl 25isodrdpdylphenyl

met hoxyphenyl ) oxazol i ne] ni ckel di brom de, 2,2’

met hyl enebi s[ gponp{ (W& z¢ligroubuine txak grouwm 5.t iediwlad bnk Jgnaugkel

di brom de, 2,2' nethyl enebi s[spiro{(4R)-4-tert-butyl oxazoline-5,1" 20

cycl operttPane} §hPbRrEY1aeshydisdelyl group, 1-methy-1-phenylethyl group,

2,2 et hyl enebi 51 0L oR(AR) = 45Le" b= BubY! £X2RPbLOSRE Y1 YEb Q2R THL ok

2, 2" et hyl enegj_ﬁgsp'b[l(g{ gﬁeﬁé?{w&ﬁﬁ@;&gne 5, 1' cycl ohept ane} ] ni ckel

di brom de, 2, Z5 nmethyle pheny 5di net hyl oxazol 3ne] ni cke

di brom de, 2,2' majwherebisé (de14tPhgNYhgand mebh® & alilyan@xaaliime] ni ckel
di brom de, 2, 2' net hyl enebi s[ (4R) - 4- phenyl -5, 5-di - npr opyl oxazol i ne] ni ckel
di brom de, 2, 2'phihyl enmibef (fRcobyitiarat tiig positions, and specific
15 examples thereof include an acetylacetonate, diimine,
oxazoline, bisoxazoline, terpyridine, acylhydrazone,
diethylenetriamine, triethylenetetramine, porphyrin,
crown ether, cryptate and the like.
The mutual groups having the cyclopentadienyl
20 type anion skeleton, the group having a cyclopentadienyl
type anion skeleton and the group containing a
hetero-atom, or the mutual groups containing a
hetero-atom may be directly linked, or may be linked
through a group containing a carbon atom, a silicone atom,
25 a nitrogen atom, an oxygen atom, a sulfur atom or a

phosphorus atom, respectively. Examples of the group

include alkylene groups such as an ethylene group, a



5 dii sopropyl oxazol i ne] ni ckel dibronide) 2,2
nmet hyl enebi s[ (4R) - 4- phenyl -5, 5di cycl ohexyl oxazol i ne] ni ckel di brom de,
2, 2' met hyl enebi s[ (4R) - 4- phenyl - 5, 5di phenyl ) oxazol i ne] ni ckel di brom de, 2,2’
1o net hyl enebi s[ (4R) - 4- phenyl -5, 5-di - (2 net hyl phenyl ) oxazol i ne] ni ckel
di brom de,
2, 2" met hyl enebi s[ (4R) - 4- phenyl -5, 5-di - (et hyl phenyl ) oxazol i ne] ni ckel
di brom de, 2, 2' net hyl enebi s[ (4R) - 4- phenyl -5, 5-di - (4 15
met hyl phenyl ) oxazol i ne] ni ckel di brom de, 2,2
(rjrg; hyl _egebi s[ (g p¢1phengkolpSadia- (t2reetihine/ phaityd § Dxazeli agkrilekhel

i brom de,
2, 2' net hyl enebgsd@E&R) sdchheryb- 8 ifnedihy(13resthyobempdeaybipxaaol i ne] ni ckel
di brom de, 2,2' 20 nethyl enebi s[ (4R)-4-phenyl -5,5-di-(4
met hoxyphenyl )&i@henry heethgkenedigmonp @nd the like, or a silylene
nmet hyl enebi s[ spi ro{ (4R) - 4- phenyl oxazol.i ne-5, 1' cycl obut ane}] ni ckel
di broni de, 2, ITREPy| SRRBE 4L SR SA4RLen RN a3 8P n8S5a1' 25

| j ckel ib 1 de, . .
S e oot Ity D5 DT RS, quoyiRx & GBS 15 LR SREX RS PAi kel

di brom de, 2,2 - .

et hyl enebi of S5 FEAPSRGYAGARLIY SRS, gmoRR ang the jhike, o) hetex

di broni de, 2, 2} gy eaie S b AR rbyBANZYbmS, S8 6% huh oxedR! | D ekaisgie!

di brom de, 2,2' 5 nethyl enebi s (4R?— 4- benzyl -5, 5 di et hyl oxazol i ne] ni ckel

di brom de, 2, Ztdmwtdwyd eaebasphéBphériaenatond dndlitigr Dpye oxazel i ne] ni ckel
di brom de, 2, 2' et hyl enebi s[ (4R) - 4-benzyl -5,5 |l o

di i sopropyl oxazol i Kelini thel geineral doriya [10] representing the

met hyl enebi s[ (4R) - 4- benzyl - 5, 5di cycl ohexyl oxazol i ne] ni ckel di brom de,

2, 2' net BPl enedizgnsiyion peatl- SonROBRENHS) Gk 319D i ERB| OFi Br oni de, 2, 2'

15 et hyl enebis] (4R) 4 benzyl 6,5 41z (2 gty phamyl) piaes) agknighe

2 2 o ene Al eSS pLIBLRA BT APl IR
net hyl phenyl ) qasR] idigldv e la bl BPdIine . atom, and iodine atom and
hydrocarbon group having 1 to 24 carbon atoms such as
15 a methyl group, ethyl group, n-propyl group, isopropyl
group, n-butyl group, phenyl group, benzyl group and the
like, and preferably include a halogen atom, alkyl group
having 1 to 24 carbon atoms and aralkyl group having 7
to 24 carbon atoms.

20 In the general formula [10], "a” represents a
numeral satisfying an expression of 0<a<=8, "b"
represents a numeral satisfying an expression of 0<b
=8, and "a" and "b" are properly selected depending on
the valency of M.

25 Among the metal compounds(II), specific examples

of the compound in which a metal atom is a titanium atom

include bis(cyclopentadienyl)titanium dichloride,



met hyl enebi s[ (4R) - 4- benzyl -5, 5-di - (2met hoxyphenyl ) oxazol i ne] ni ckel

di brom de,

2, 2' met hyl enebi s[ (4R) - 4- benzyl - 5, 5- di - (3net hoxyphenyl ) oxazol i ne] ni ckel
di brom de, 2,2' 25

met hyl enebi s[ (4R) - 4- benzyl -5, 5-di - (4nmet hoxyphenyl ) oxazol i ne] ni ckel

di brom de, 2, 2' net hyl enebi s[ spi ro{ (4R) -74- benzyl oxazol i ne-5, 1’ 117
cycl obut ane} ] ni ckel di bron de,

2, 2' met hyl enebi s[ spi ro{ (4R) - 4- benzyl oxazol i ne-5, 1' cycl opent ane} ] ni ckel

di brom de, 2, 3isinduwtepedysi 6pehebd4Bhy4-)ranzd ianzdd ¢mBobide , 5
cycl ohexane}] ni ckel di brom de, 2,2

met hyl enebi s[ $disr(a<(BiR) yYepehepenkaddknyd-)3 ilt arciyum ohisgit hoe} flai, ckel

di brom de, and conpounds in which (4R) in each of the above-nentioned
conmpounds cor bdsdshidre thy Y cuslppensadienydi)itdit andiumpl ech boérifde. meso 1o
type isoner include conmpounds in_which (4R) of two skeletons in each of the

conmpounds whi Of sdetEkne helcysiopertadienydtitddiani updighiopifances of

bi soxazol i nes, were changed. to (4R) of .one zql i ne _skel eton_apnd (4S) of
th 8 Pﬁﬁé Qﬁhx%c%ﬁgop n%ad1eny3§ f%adﬁum 5i§h orlge,

[ ot 115(3, St i 1y BOEAL OGN LA G o

[ hydrotri s(3, éiégghy pyré@%?y?% opaﬁe?nlc& I bronld%, iae.

[hydrotris(3, 51@(%MWEWP&Y&%E?%&F%%&'&Q‘) 1 [AWER PbEL§63 5 20

di et hyl pyrazol yl ) bor at e] nicke
[ hydrotri s(3, bidi(iridedyyy tzeayipnoaathlordldel, efiwl4,5,6,7-

[ hydrotri s(3, 5-di met hyl pyrazol yl ) borat e] ni ckel allyl,
[ hydrotri s(3, Sedinanyirdqindenyy) ¥ bbanteinnddicdlloxdidenl | yl, [hydrotris(3,5 25
di et hyl pyrazol yl ) borat e] nickel chlori de,
[ hydr ot #9 s( 3, Bi&i(&lmATARELbELt3Rbra: 81APEREL dSroni de, [hydrotris(3,5 118
il s L ",
oot S Bl arEl 480 ) BbeA Ttk spaen
[hydrotris(3, pi@adti RAAFdY{adOr ey€lbpekehdienyl (Fluorenyl)
titanium dichloride, indenyl(fluorenyl)titanium
15 dichloride, pentamethylcyclopentadienyl
{indenyl)titanium dichloride,
pentamethylcyclopentadienyl(fluorenyl)titanium
dichloride, ethylenebis(cyclopentadienyl)titanium
dichloride, ethylenebis(2-
20 methylcyclopentadienyl)titanium dichloride,
ethylenebis(3-methylcyclopentadienyl)titanium
dichloride, ethylenebis(2-n-
butylcyclopentadienyl)titanium dichloride,
ethylenebis(3-n-butylcyclopentadienyl)titanium
25 dichloride, ethylenebis(2,3-

dimethylcyclopentadienyl)titanium dichloride,

ethylenebis(2,4-dimethylcyclopentadienyl)titanium



met hal lyl, [hydrotris(3,5-di-tertbutyl pyrazolyl)borate)nickel chloride,

[ hydrotris(3,5-di-tert-butyl pyrazol yl)borate] nickel brom de,

[ hydrotris(3,5-di-tert 1o butyl pyrazol yl)borate]ni ckel iodide,

[ hydrotris(3,5 di-tert-butyl pyrazolyl)borate]nickel methyl,

[ hydrotris(3,5-di-tert-butyl pyrazolyl)borate)nickel ethyl,

[ hydrotris(3,5-di-tertbutyl pyrazolyl)bo¥ate] nickel allyl, [hydrotris(3,5 is
di -tert-butyl pyrazol yl ) borate] nickel nmethallyl, conpounds indicated by the
structural fornula described below Rc Rd a ~~f R-N/NRN X X
(wherein each aiciRlanildRd eshylamphlis OpFopyl phenyl 20 group, and X, R and
Rf are any one of the conbination of the substituents represented in Table
1 descri bed bedbnethrdcyrd orEMbadieniHe) bl tanlent dgebdpridey. a 119
acenapht hyl group)_in one united bodyo 120 Table 1 . )

R=Rf =HR=Rf =net@thRtenaphelyl dyrimethplyclongntadienyl) titanium

CIR-FI R Rt AT SELARpt RTBY AR OREIZ T X

TR D ERERRRLI Bt AT (U SR Ttk h o s e,

ethy|R:Rf:HRﬂ§f¥§iéﬂéﬁ@§ apht R 701 OhERY hdTeAyRN At
n- pr opyl R=Rf =HR= :nethylﬂcenaphgﬁ$1byéﬁg ngésopropgl§ag isopr5%§IXa -

i sopropyl R=Rf ©HiRi sreaby| ActraphienidyR 5% Rf Xa= n-butyl X= n-butyl Xa =
n- but yl R=Rf =HR=Rf =net hyl Acenapht hyl byR & Rf Xa= phenyl Xa= phenyl Xa =
phenyl R=Rf =HR=Rfhynbnéyhpt eyedioplentad e W M baniyinXdichéoniide,= benzy
ethylenebilis(3,5-ethylmethylcyclopentadienyl)titanium
10 dichloride, ethylenebis(2,3,4-
trimethylcyclopentadienyl)titanium dichloride,
ethylenebis(2,3,5-trimethylcyclopentadienyl)titanium
dichloride, ethylenebis(teframethylcyclopentadienyl)
titanium dichloride, ethylenebis(indenyl)titanium
15 dichloride, ethylenebis(4,5,6,7-
tetrahydroindenyl)titanium dichloride,
ethylenebis(2-phenylindenyl)titanium dichloride,
ethylenebis(2-methylindenyl)titanium dichloride,
ethylenebis(2-methyl-4-phenylindenyl)titanium
20 dichloride, ethylenebis(2-methyl-4-
naphthylindenyl)titanium dichloride, ethylenebis(2-
methyl-4,5-benzoindenyl)titanium dichloride,
ethylenebis(fluorenyl)titanium dichloride,
ethylene(cyclopentadienyl)
25 (pentamethylcyclopentadienyl)titanium dichloride,
ethylene(cyclopentadienyl)(indenyl)titanium

dichloride, ethylene(methylcyclopentadienyl)



Further, conpounds wherein a nickel atomis replaced with a palladi um atom
a cobalt atom a rhodiumatomor a rutheniumatomcan be simlarly
exenplified in the 5 above-nenti oned ni ckel conpounds. Anobng the netal
conmpounds(I1) represented by the general formula [ 11 ] , specif is
exanpl es of a conmpound in 121 which a transition netal atomis an iron
atominclude 2,6-bis-[1-(2,6di net hyl phedyl i m no)et hyl ] pyridi neiron

di chl oride, 2,6-bis-[1-(2,6-diisopropyl phenylimno)ethyl] 5 pyridineiron
dichloride, 2,6-bis-[1-(2-tert butyl phenylim no)ethyl]pyridineiron

di chl ori de, [hydnaeny3d(divadiiwi giey1ezodyl ) Benglehier(@r chl ori de,

[ hydrotris(3,5-di nethyl pyrazolyl) borate]iron bromde, [hydrotris(3,5 to
di met hyl pyr azobukyheoyeatleperndradishylk) (indenyl)titanium dichloride,

[ hydrotris(3, 5-di met hyl pyrazol yl )borate]iron nethyl,

[ hydrotri s( 3, sethwdenglpetaamatihbee ppenhadiapyl)

[ hydrotris(3,5-di nmethyl pyrazol yl)borate]liron allyl,

[ hydrotri s(3,5(EIPﬁ'EPH§‘I)§9-rt£P&1 )qujcﬁlhlc%’}'}‘?%n 15 net hal |yl ,

L T ot .
[ hgdr otris( 3: 5%*’@?%%‘%;%"&%% gr{ni%l!ﬁigﬁy%%tghgﬁ:tag&enyl)
[ hydrotris(3, 5¢digbbrhpindatadifwrdtedisPPagt hgkhylene

[ hydrotri s(3,5-diethyl pyrazolyl)borate]iron allyl,
[ hydrotri s(3, S5¢pertaybpyvdsyiclogemitedd®]enyl) (Bluekkyilyl)titanium

[ hydrotris(3,5-di-tertbutyl pyrazolyl)borate]iron chloride, [hydrotris(3,5
25 di -tart-butgiehlarddypl ) edhatledne On- eyl declopentadienyl)
[ hydrotris(3,5-di-tart-butyl pyrazolyl)borate]iron_ i odide,
[hydrotr4%(3,5(@;u9§ppyl)titanium ichloride, ethylene
(tetramethylpentadienyl) (fluorenyl)titanium
dichloride, ethylene(indenyl)(fluorenyl)titanium
dichloride, isopropylidenebis(cyclopentadienyl)
titanium dichloride, isopropylidenebis(2-

15 methylcyclopentadienyl)titanium dichloride,
isopropylidenebis(3-methylcyclopentadienyl)titanium
dichloride, isopropylidenebis(2-n-
butylcyclopentadienyl)titanium dichloride,
isopropylidenebis(3-n-butylcyclopentadienyl)titanium

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

25 dimethylcyclopentadienyl)titanium dichloride,
isopropylidenebis(3, 4~

dimethylcyclopentadienyl)titanium dichloride,



122 butyl pyrazol yl )borate]iron nethyl,

[ hydrotris(3,5di-tert-butyl pyrazol yl)borate]iron ethyl,

[ hydrotris(3,5-di-tert-butyl pyrazolyl)borate]iron allyl)

[ hydrotris(3,5-di-tert 5 butyl pyrazolyl)borate]iron nethallyl, and the

| i ke. Further, conmpounds wherein an iron atomis replaced with a cobalt
atomor a nickel atomcan be simlarly &enplified in the above-nenti oned
i ron conpounds. Moreover, anong the netal conpounds(ll) 1o represented by
the general fornula[1l1l], specific exanples of ,u-oxo type conpounds

i ncl ude, uoxobi s§osDppohidedendsd\2cl3opent adi enyl ) (2phenoxy) titani um
chl ori de}, u-oxobis{isopropylidene(cycl opentadienyl)(2 15 phenoxy)titanium
met hoxi de}, ethylmethylcyclopentadienyl)titanium dichloride,

I~-oxob|s{|sopropyl|denegcyclopentadlenyl)(B tertbutyl - 5- nmet hyl - 2- phenoxy) t
i tani um chl ori¥&gpropylidenebis

- oxobi s{i sopro dene cl gpent adi enyl ert putyl met hyl - 2- phenoxy) ti
taniun1nethoxi%ﬁg&iﬁeth§iéyﬁ}89P§ P§Bﬁ¥ﬁ%& 'EHEBHBtﬂ§PE}EF65§ntad|enyl)(2
phenoxy) titani hIo
uoxobls{%soproﬁy? ﬁ%ﬁ%éﬁg%ﬂﬁPéﬁéFdaentadlenyl)(2phenoxy)t|tan|um

met hoxi de}, ,qgﬁﬁp+ﬁé{ﬁgmggxy) QQQQQIAH%%fBE% agi ERYbLEde2>

tert-butyl-5-net en Itaniu or |

-oxobis{iscmwcmgﬁpﬁgp 1mabhgbggqbqgentadlenyl)(3tart-buty|-5-nethy|-2-pheno
xy)titani um net hoxi f, , 123 - oxobi s{i sopropyl i dene

(tetranet hyl cy=typimé ehly 2ayt) 6Beptadden)tli jttait amiunn| @t cllkokide, u

oxobi s{i sopropylidene(tetranet hyl cycl opentadi enyl)(2 5 -phenoxy)titanium
met hoxi de}, Li&ﬂ@ﬁ¢3¥liépngpyBKéeﬁe@tetranethyIcyclopentadienyl)(3

-tert- butyI 5 neth ghenoxy)tltaniun1ch|orLde ..U
-oxoblsﬂlsopr lcyclopéentadienyl)titanium 'dichloride,

(tetranethylcyclo ent a et Lbutyl -5-nethyl 1 0 2- phenoxy) titani um
met hoxi de}, u ot r%ﬁ%f%é?ﬁy%i?f%? n (cyclopentadienyl)(2phenoxy)titanium

chi or i de}, Uomﬁe{%gﬂ?&iébéb{kﬁaiéﬁ )anaRAdie i o FpReRgy) | L ani um

nmet hoxi de}, ,u 15 oxo di nethyl silyl'ene(cycl opent adi en 3-tert
isopropylidenebis(tetramethylcyclopentadienyl) -

titanium dichloride, isopropylidenebis(indenyl)

15 titanium dichloride, isopropylidenebis(4,5,6,7-
tetrahydroindenyl)titanium dichloride,
isopropylidenebis(2-phenylindenyl)titanium
dichloride, isopropylidenebis(2-
methylindenyl)titanium dichloride,

20 isopropylidenebis(2-methyl-~4-phenylindenyl)titanium
dichloride, isopropylidenebis(2-methyl-4-
naphthylindenyl)titanium dichloride,
isopropylidenebis(2-methyl-4,5-benzoindenyl)titanium
dichloride, isopropylidenebis(fluorenyl)titanium

25 dichloride, isopropylidene(cyclopentadienyl)
(tetramethylcyclopentadienyl)titanium dichloride,

isopropylidene(cyclopentadienyl) (indenyl)titanium



but yl - 5- met hyl - 2- phenoxy) titani ~m chl ori de},

~c- oxobi s{di net hyl si |l yl ene(cycl opent adi enyl ) (3-tertbutyl -5-nethyl - 2- phenoxy
)titani um net hoxi de}, ~.C-oxobis{dinethylsilylene(nethylcycl opentadienyl)
20 (2-phenoxy)titaniumchloride}, u

oxobi s{di nmet hyl si | yl ene( et hyl cycl opent adi enyl ) (2phenoxy)titani um

nmet hoxi de}, | 83

oxobi s{di met hyl si | yl ene( et hyl cycl opent adi enyl ) (3tert-butyl -5-net hyl - 2- phen
oxy)titaniumchloride}, a 25

- oxobi s{di net sl ot eae( nghByskapgllea@meadneamy])dﬁEé;bexbtl&&heﬁym:t hyl - 2- phe
noxy)titani um nmet hoxi de}, ,u -oxobis{dinethylsilylene 124

(tetranethylcxahnhanyhﬁtbtahi@ﬁ ghehdoy)itdet anisopodpyl idehe (n-

, u- oxobi s{di net hyl sil yl ene (tetranethyl cycl opentadi enyl ) (2-phenoxy)titani um
met hoxi de } ( butylcysbepeptadaenyldi(Lpdenylt)dtirtantwy| dychbprhteadi enyl )
(3-tert-butyl-5-nethyl-2-phenoxy)titani umchloride}

u- oxobls(dlneﬂﬁﬂEﬁqgﬂ ti@ene(te ramethylcyclopentadlenyl)

et howl 8] of X ARG bR YRLB: P BEcy SRR LagRs (2

h tit
ohenoxy) 1 s penantenya L pORRYIAE AL ATIRARY! o phenoxy

Jtitaniuni, diydeprosy P& hePRYRY I d@ae vt Y r| PPestes ey k(2
phenoxy)tltanlun]

di - ~toxob|s[|awmumndidhiﬁiﬂ@éhyheypkepgu&m&mynﬂq(3tert-buty|-5-nethy|-2-p
henoxy)titanium , di-u-oxobis[isopropylidene 20

(t et ranet hyl cpaltydentckbmpaytad2ephizné L poreayilytjitanium dichloride,

di -, u- oxobls[lsopropyllden

(t et r amg® hyl cyconFranrekidene ) { betsarneshycyslopentadianmbky) tit ani uni,

di - u-oxobi s {odhethyl o | Y] e09(GHCh9RRIL Y (RAB AR L tant und

f’;glb'ljfﬂ[ di gf‘t hé('i%'dle%gﬁr‘)eéﬁ&&x?@&?i5"9&%‘2%%&3 diSHhRfde 5 met hyl - 2- phenoxy) ti
oxobi s[ di met hyl si | yi feehyeE Y I valePRNAH WP dLPleneXy i thaRbwm . di-, u
dichloride, dimethylsilylenebis(2-
15 methylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(3-
methylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2-n-
butylcyclopentadienyl)titanium dichloride,
20 dimethylsilylenebis(3-n-
butylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2,3-
dimethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2,4-
25 dimethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2,5-

dimethylcyclopentadienyl)titanium dichloride,



oxobi s[ di met hyl si | yl ene( et hyl cycl opent adi enyl ) (3tert-butyl -5-net hyl - 2- phen
oxy)titaniun], di-,~ 5 oxobis[dinethylsilylene(tetranethylcycl opentadi enyl)
(2- phenoxy)titaniuni,

di -, uoxobi s[ di met hyl si |l yl ene(tetranet hyl cycl opent adi enyl )
(3-tert-butyl-5-nethyl-2-phenoxy)titaniun] and the |ike. to Furthernore,
conpounds in which a titaniumatomis r&placed with a zirconiumatomor a
haf ni um atom can be simlarly exenplified in the above-nentioned titanium
conpounds. Specific Exanples of the netal conpounds(l1) other 15 than the

met al conpoundgimepheseniled emedi eneral formula [11] and , u-oxo type
net al conpounds include nickel chloride, nickel brom de, nickel iodide,

ni ckel sul f at ed e bhygdapolog eint ashi exty et ot amt wm ddchilokdldeat om ni cke
nitrate, nickel perchlorate, nickel acetate, 20 nickel trifluoroacetate,

ni ckel cyani dedimethelsdtalenebid (ckeal- acetyl acetonate, bis (allyl) nickel,
bi s(1, 5cycl ooct adi ene) ni ckel ,. di chl oro(1, 5-cycl ooct adi ene) ni ckel ,

di chl or obi s( acttRvineFhg}svedopent;adienthl tibanivni dichdpsiceesl , carbony
25 tris(triph | hi i |, .dichl bi s(triethyl ph hi i ckel ,
i -acetot s QRS RRT BRI ERR A kel | prospRine)nicke
tetrakis(tri pW%%?ﬁgﬂ%?ﬁ%@b@lﬁﬂtaﬂeqyﬂﬂ@a@iu}ﬂ' dichloride,

(di phenyl phosphi

bi s[ 1, 2bi s(di pherviRPLsphRahebRanel sckel, dichloro[1,3 s
bi s(di phenyl phosphi no) pr opane] ni ckel,

bi s[ 1, 3bi s(di pheylpéohphcgelppeptadinmke) titaiiaananehnbehak nitrate,
tetrakis(acetonitrile)nickel tetrafluoroborate, nickel phthal ocyanine) etc.
Anong t he net aimstipplstidylenebis(3s@eci fic exanples of a to conmpound in
which a transition netal atomis a vanadi um atominclude vanadi um

acet y| adét onate hXHmRER VATV ed PR @G ignY MtideankymxgichieRideide and t he

i ke. A th t.al ds.( Ll , ifi I f d i
whi h a tr ansiSHEREREt ST TREBREPASA A dndi um 1 5 atom el ude o
bi s(pent anet h | [ ‘ t an and the
I:kt(al.o Anong t#e%%%wg%ﬁg%gﬁggk?%lﬁnwwﬂﬁiﬁiﬁﬁ %ggﬂrrg{)géa%f a conpound in
which a transidinenetsd 141 8febd sqn it tser bi um at om i ncl ude 2o

bi s(pent anet hyl cycl opent adi enyl ) ytterbi um net hyl t etrahydrofuran and the
like. 127 trimethylcyclopentadienyl)titanium dichloride,

15 dimethylsilylenebis(tetramethylcyclopentadienyl) -
titanium dichloride,
dimethylsilylenebis(indenyl)titanium dichloride,
dimethylsilylenebis(4,5,6,7-
tetrahydroindenyl)titanium dichloride,

20 dimethylsilylenebis(2-methylindenyl)titanium
dichloride, dimethylsilylenebis(2-methyl-4-
phenylindenyl)titanium dichloride,
dimethylsilylenebis(2-methyl-4-
naphthylindenyl)titanium dichloride,

25 dimethylsilylenebis(2-methyl-4,5-
benzoindenyl)titanium dichloride,

dimethylsilylene(cyclopentadienyl) (indenyl)titanium



RO NN /Xb Rg ~ Al \Xb NRg (wherein respective RO groups independently
represent a hydrogen atom hal ogen atom or hydrocarbon group, they may be
the sane or different, and two or nore of them may be bonded nutually and
may forma ring. Xb groups s independently represent a hydrogen atom

hal ogen atom or hydrocarbon group, they may be the sane or different, and
may be bonded nmutually and nay forma rémng.) These netal conpounds ( Il )
may be used alone, or in conbination of 2 or nore kinds of the conmpounds.
lo In the netal conpounds described above, as a netal conpound(ll) used in

the present inyeshileRideqNRARHYIOP BFEME(mEYhiNeyeedpetitdrdiyl [ 11 ]
are preferable. Anong these, netal conpounds in which Min the general

formula [ 10 ](isdenylinditandunmeliadhlaseide of @imabthyl$d 1gneénferi-her,

particularly metal conpounds in which L in the general formula [ 10 ] is a

group havi ng abut¥idsycdepemtadipanlad entenybet ahanhusk dichdoriales,

preferable. (I11) O ganoal um num conpound As the organoalunjnynlconpound

(111) which i sdimeshyéapdrdena(darnanethhclevehrepentadieaddition

pol yer i zat i on of sLhe, pregent RN Ok K00, SLRDPal YT,y conpounds. can
(cyclopentadienyl) (fluorenyl)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl) (fluorenyl)
titanium dichloride, dimethylsilylene(n-
butylcyclopentadienyl)(fluorenyl)titaniumdichloride,

10 dimethylsilylene-(tetramethylcyclopentadienyl)
(indenyl)titanium dichloride, dimethylsilylene-

(indenyl) (fluorenyl)titanium dichloride,
cyclopentadienyltitanium trichloride,
pentamethylcyclopentadienyltitanium trichloride,

15 cyclopentadienyl(dimethylamido)titanium dichloride,
cyclopentadienyl(phenoxy)titanium dichloride,
cyclopentadienyl(2,6-dimethylphenyl)titanium
dichloride, cyclopentadienyl(2,6-
diisopropylphenyl)titanium dichloride,

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

25 pentamethylcyclopentadienyl(2,6-di-tert-
butylphenyl)titanium dichloride, indenyl(2,6-

diisopropylphenyl)titanium dichloride, fluorenyl-



128 or ganoal um num conpound i ndi cated by the general formula [13] described
below is preferable. R'"bAIZ3 b [ 13 J (wherein R' represents a

hydr ocarbon group, all of Rh's 5 nay be the sane or different. Z represents
a hydrogen atom a hal ogen atom an al koxy group, an aral kyl oxy group or an
aryl oxy group, and "b" represents a nuneral satisfying OCb S 3. ) Rhin
the general fornula [13] representing tée 10 organoal um num conpound is
preferably a hydrocarbon group having 1 to 24 carbon atons, and nore
preferably an al kyl group having 1 to 24 carbon atons. Specific exanples

include a nethyp, @r-aﬁﬁ.soi‘)'i‘o‘i)t)h}ﬂhé}ﬁpypti@al’i‘:.lﬁ)rﬂoﬁ.*lbhgbg.u..ﬁe a n-butyl group,
an i sobutyl group, a 15 n-héxyl” groug, a 2-nethyl hexyl group, a n-octyl

group and the hékBylane (2ycldpdn G DighyR) (3 PSit §im@eRYR-2an i sobutyl group
or a n-hexyl group is preferable. Further, specific exanple of a case in

which Z is a hphegeryatdmanicnuddshbdlddidej ne atom a chlorine atom 20 a
brom ne atom an iodine atom and a chlorine atomis preferable . The
al koxy group imethyiepedcacidiopendadilanizd) o3 obprhabitiglt2to 24 car bon
atons, and specific exanples include a nethoxy group, an ethoxy group, a
n-propoxf phenoxy)titanium dichloride,

methylene(cyclopentadienyl) (3-tert-butyl-5-methyl-2-

phenoxy)titanium dichloride,

methylene(cyclopentadienyl) (3-phenyl-2-

phenoxy)titanium dichloride,

10 methylene(cyclopentadienyl) (3-tert-
butyldimethylsilyl-5-methylj2-phenoxy)titanium
dichloride, methylene(cyclopentadienyl)(3-
trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, methylene({cyclopentadienyl) (3-tert-

15 butyl-5-methoxy-2-phenoxy)titanium dichloride,
methylene(cyclopentadienyl) (3-tert-butyl-5-chloro-2-
phenoxy)titanium dichloride,
methylene(methylcyclopentadienyl)(3,5-dimethyl-2-
phenoxy)titanium dichloride,

20 methylene({methylcyclopentadienyl) (3-tert-butyl-2-
phenoxy)titanium dichloride,
methylene(methylcyclopentadienyl) (3-tert-butyl-5-
methyl-2-phenoxy)titanium dichloride,
methylene(methylcyclopentadienyl) (3-phenyl-2-

25 phenoxy)titanium dichloride,

methylene(methylcyclopentadienyl) (3-tert-

butyldimethylsilyl-5-methyl-2-phenoxy)titanium



2s group, an isopropoxy group, a n-butoxy group, a sec butoxy group, a
tert-butoxy group, a n-pentoxy group, a neopentoxy group, a n-hexoxy group,
a n-octoxy group, 129 a n-dodecoxy group) a n-pentadecoxy group, a
n-icosoxy group and the |i ke, and a nethoxy group, an ethoxy group or a
tert-butoxy group is preferable. Any one of these al koxy groups may be
substituted 5 with a hal ogen atom such & a fluorine atom a chlorine atom
a bromne atomor an iodine atom an al koxy group such as a nethoxy group,
an ethoxy group or the |like, or an aryloxy group such as a phenoxy group or
the like . Thedichloxydgr ome tihy érnies(mmirlept yopantagiienyl)d 3gr oup havi ng
6 to 24 carbon atons, and specific exanples include a phenoxy group, a

g neéhﬁLFEePoﬁzzgﬁebbziéié¥§gﬁﬁ?$ﬁﬁﬁ§%?@r%ﬁfﬁgﬂybfﬁtﬂﬁﬂhwlphenoxy group, a
[ X u i X u

> - di et hyl pHEHERYOB1 88y, me thvd.enekat %v&ﬂf@%ieﬁ%tg%aaﬂaw-

3, 4-di t hyl ph 5 di

> 3 a1 et i redE P Paahe tnba E he TR Lr dhoUY gishaorsae.

2.3, L1 oty L QOOROKA 0 QURK AT A B IR WL PDOXY DEOURL A s

2, 3,4,

2,3

e

, 3
5-

,4,

tri‘met hyl phehoxy roup, enoxy group,” a

, 4, 5- tetrawatﬂaf&hﬁnﬁﬁxna&gq&aﬁaﬁ%dﬁzhf%ﬁfaff@@thylphenoxy group,
, 3,5, 6t et ranet hyl phenoxy groip, a pentanet hyl phenoxy group, an

thyl phenoxy gietipylena( peeRybRitgl@y:1pBitadlenDP( 8Py -ahneeKy19r oup, a
n- but yl phenoxy group, a 25 sec-butyl phenoxy group, a tert-butyl phenoxy

group, a n-hexXdApihemoxy)gidtapium diadtldmiioxye thyplene btadeeyl phenoxy
group, a n-tetradecyl phenox %rou a 130 napht hoxy group, an
B

ant hr at henoxy RIFEUCYAHOPABERORENY AN Inte@ - Resk-Aryl oxy groups may be

pubst it yhed Wbl 2o le] POEL AN U A L ASE e BLOM Rl of e atom &

nethoxy grOuh%ﬁ%&f%;@%gpentadienyl)(3-tert-butyl-5-methyl-2-
phenoxy)titanium dichloride, methylene(tert-
butylcyclopentadienyl) (3~-phenyl-2-phenoxy)titanium
dichloride, methylene(tert-butylcyclopentadienyl) (3-

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

20 methylene(tert-butylcyclopentadienyl) (3-tert-butyl-
5-chloro-2-~phenoxy)titanium dichloride,
methylene(tetramethylcyclopentadienyl)(3,5-dimethyl-
2-phenoxy)titanium dichloride,
methylene(tetramethylcyclopentadienyl)(3-tert-butyl-

25 2-phenoxy)titanium dichloride,
methylene(tetramethylcyclopentadienyl)(3-tert-butyl-

5-methyl-2-phenoxy)titanium dichloride,



group or the like, or an aryloxy group such as a phenoxy group or the liKke.
The aral kyl oxy group in Y is preferably an aral kyl oxy group having 7 to 24
carbon atons, and to specific exanples include a benzyl oxy group, a

(2met hyl phenyl ) met hoxy group, a (3nethyl phenyl ) net hoxy group) a

(4met hyl phenyl ) met hoxy group, a (2, 3di net hyl phenyl ) net hoxy group, a (2,4 15
di nmet hyl phenyl ) net hoxy group, a (2,5 diaset hyl phenyl ) nmet hoxy group, a

(2, 6di et hyl phenyl ) met hoxy group, a (3, 4di net hyl phenyl ) net hoxy group, a

(3, 5di net hyl phenyl ) met hoxy group, a (2,3,4 20 trinethyl phenyl) net hoxy

group, a (2, 3, pethyBhEYkBRAMIHIBIYN I WPadfenyl) (3-phenyl-2-
(2,3,6trinethylphé%yl)nethoxy group, a {%f4,5trine¥hylphgnyl nmet hoxy group,

a (2,4, 6trinetdtyépbepyt iraniony diodilpriaid 3, 4,5 25 trinet hyl phenyl ) net hoxy
group, a (2,3,4,5tetranet hyl phenyl ) net hoxy group, a

(2, 3, 4, 6t et r armee thyy péray kpiranethydrangl,ope{2adiénpl) (33tert -
tetranethylphenyl)nethogé group, a (pentanet hyl phenyl ) net hoxy group, an
B;

(et hyl phenyl ) it Fpkginge sd 1¢dpSopia telyd Y phe re%y ) §isapivlin s
secbuty phony A SELoBLaS e, BRI Srel kR BN Y Lo ReRs dgL608 10
Gooy! phenyl ) b ok oo sp TR e o B TR Pk s ety “a "
bonzyl oy gr ouLdiRubLas] ARLRYTEARTTE dioh e fatntaBIEbES) T

benzyl oxy group 1's pre Any one of oXy gro may be 15

substituted w (i gepel paeplrabomeTnexyd -dHdiEY NeieaRMuma chlorine atom a
brom ne atom an iodine atomor the like ( an al koxy group such as a

met hoxy group dichletihday pethylenel(ltetndvesthyleychoyénkgdyenyp)such as a
phenoxy group or the like. 20 Specific exanples of the organoal um num

conmpoundr epr st bhutyié - efblor o-@rmen R) t1 frnlas dlahdiandids .umi nuns
such as trinethylal umn

such s Ly oL SN LR AL, LS Bropy) 8 g num

o et hyl &l umi AEIGE aebhgp o) e Stk ditriigtde gy L o sueh =
methylene(trimethylsilylcyclopentadienyl) (3-tert-
butyl-2-phenoxy)titanium dichloride,

15 methylene(trimethylsilylcyclopentadienyl) (3-tert-
butyl-5-methyl-2-phenoxy)titanium dichloride,
methylene(trimethylsilylcyclopentadienyl)(3-phenyl-
2-phenoxy)titanium dichloride,
methylene(trimethylsilylcyclopentadienyl)(3-tert-

20 butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride,
methylene(trimethylsilylcyclopentadienyl) (3-
trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride,

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

methylene(trimethylsilylcyclopentadienyl)(3-tert-



132 propyl al um num chl ori de, di - n-butyl al um num chl ori de, diisobutyl al um num
chl oride, di-n-hexylalum numchloride and the |ike; alkyl al um num

di chl ori des such as met hyl al um num di chl ori de, ethylal um num5 dichloride,
n- propyl al um num di chl ori de, n butyl al um num di chl ori de, isobutylal um num
di chl ori de, n-hexylal um numdichloride and the |ike; dialkylalum num

hydri des such as di nmet hyl al um num hydrige, diethylal um num hydride, di-n to
propyl al um num hydri de, di-n-butylal um num hydride, diisobutylalum num
hydri de, di-n-hexyl al um num hydri de and the |ike, alkyl (dial koxy) al um nuns

such as net hyl @t et bosnlatrernugne neaiyt { € el taxdl ehugiraaa, methyl (di-tert
15 butoxy)al um num and the |ike; dialkyl (al koxy)al um nunms such as

di met hyl ( met hoxy) al umethglenes ttydoreiryix)y() ) S+d toethyl-2-

di met hyl (tert-butoxy)al um num and the |ike; alkyl (diaryl oxy)al um nuns such
as 20 net hyl ( dbpérewyy kitemimmmdisiilogide methyienpf Spybplarydy)dal um num
met hyl bi s( 2, 6di phenyl phenoxy) al um num and the_|ike;
dialkyI(aronX??%PU%PEMﬁSZSQ nexydi tigtanA yphéheReuL8ai num di nethyl (2, 6

i |, um [ | (,2,.6d] | ph | um d
the 1i ke® ot ZW%ﬁ@%%%%sﬁ?u?#%ﬂbﬁ%ﬁﬁéﬁf SPLpBRRETIAY “Tas T "
e |ike” etc. . . .
111 sobut vl al Bt £ PARTRH e il e R SRR P perpny1dda- o

particular, trinsepilyLlahuRbRY At -dieyl&ygbnumis 5 preferable.
These organoal’'um num conpoundS may be used al one, or in conbination of two

or nore. The medtloy]ERéEQE1uarien)y 10f( F-te ity LéBde BhylBe1y@spect i ve
catal yst conmponents in the present invention 1o is not particularly
limted, and treetinpl a2 - phenoxyf) tittandampahiasiildride,to t he conmponent ( |1 )
is usually a nolar ratio of a range of (1) . (Il) - from1l . 1 to 10000 .
1, preféabl y Beihilene {(figorepyl) (B-trime th¥ksbletedaBeyhilmdlar ratio of

Covmogens (111 PhenartuFEra8 R aterdieath. P heogi b DeSEE D) (5 10, e
fromO0.1 . 1t . Og _ f gr ahl o) e of from
from 0.1 1t p2PP95 - ABEHBYG S 3 h kY A adk Al Ca £En Ro FRALE

methylene(fluorenyl) (3-tert-butyl-5-chloro-2-
phenoxy)titanium dichloride,

15 isopropylidene(cyclopentadienyl)(3,5~-dimethyl-2-
phenoxy)titanium dichloride,
isopropylidene(cyclopentadienyl) (3-tert-butyl-2-
phenoxy)titanium dichloride,
isopropylidene(cyclopentadienyl)(3-tert-butyl-5-

20 methyl-2-phenoxy)titanium dichloride,
isopropylidene(cyclopentadienyl)(3-phenyl-2-
phenoxy)titanium dichloride,
isopropylidene(cyclopentadienyl)(3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium

25 dichloride, isopropylidene(cyclopentadienyl)(3-
trimethylsilyl-5-methyl-2-phenoxy)titanium

dichloride, isopropylidene(cyclopentadienyl)(3-tert-



A5 the catalyst for addition polynerization of the 20 present invention, a
reacti on product obtained by prelimnarily contacting the conponent (I) and
the conponent ( Il ) , optionally, further the conponent ( IIl ) may be

al so used, and they may be al so used by being separately charged in a

pol ymeri zati on vessel. The 25 arbitrary two conponents anong' them nay be

al so previously contacted, and further, sanot her conponent nmay be al so

cont act ed. 134 When the respective conponents are used as a solution, the
concentration of the conmponent ( | ) and the conmponent (I11) are usually

0. 0001 to 100 ewmly1l s-qpwieidef- 3 OpABhakydte¥andich RIRIEIAH ¥e 0 . OL to
| Omol /L, s respectively. The concentration of the conponent (I1) is

usual Iy 0. 0001 iseptpymiidie copatopenthaisnyal) (at-aartvshtpyeissably 0. O
to | Omol /L. The nethod of feeding the respective conponents in a reactor
is not particukhdlord-2rigtezhoxy heibadioh Adchdediide .t he respective
conponents in a solid condition, a nethod of feeding themin a condition of
a sol ution in MiCPFopYALdane diethyierclaprankpdieaarlbdm Jol ddrrtiybm whi ch

conponents such as noi sture, qéxgen,and the |li ke deactivating catal yst
conponent® ar e27 BRSPOXY )3l tamsin (dhehdiPBh98r a slurry, and the like are

mentioned. Congerning t-he polymerization nethod, it ul.d not. be

Spect icai 1y | ERPPEaP A T Ens PR To B PRt el 0l Y e Vet 2 -
polynerizationzggh%dgﬁyyﬁ& YIRT & Z iBPihQ,“hiCh an aliphayic'hydrocarbon
such 20 as butane, pentidne, hexane, heptane, octane or the like; an

aronati ¢ hydr 0§ 3bbepyuGaette (ISP Ecyc18pERREA2eniNg (13- 4&rtpidtyl -
hal ogenat ed hydro?argﬁﬁ'such as netthenebdichIori e or the ”|«3¥S used as

a solvent, a balhepbhlylrer-iphainaxy ) ti tdm Chmpdigh@picddei,on i s carried out 25
in a liquid nmononer, a gas phase polynerization in which polynerization is
carri ed dut i nigopreeyisGanedmgthyl eyghopentadienyd)dephedatlor? met hod in
whi ch 135 polﬁnerizgtion is carried o in a supercritical liquid

t
condition at aPRPRR*H, ﬁ&%@ﬂ%HQ3QREE%°5£ﬂ?gh pressure, etc. As

| on at e f a _
Possibl e 5 miegBryREA N nduRptere ThaEn BTN PSR G0 S 2 3500
preferably frogytg9Gihe 394 113N IRE €n Pl 5 CpRRhY N TtaQG P 300C . The

pol ymeri zati on
dichloride, isopropylidene(methylcyclopentadienyl)

15 (3-trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, isopropylidene(methylcyclopentadienyl)
(3-tert-butyl-5-methoxy-2-phenoxy)titanium
dichloride, isopropylidene(methylcyclopentadienyl)
(3-tert-butyl-5-chloro-2-phenoxy)titaniumdichloride,

20 isopropylidene(tert-butylcyclopentadienyl)(3,5-
dimethyl-2-phenoxy)titanium dichloride,
isopropylidene(tert-butylcyclopentadienyl) (3-tert-
butyl-2-phenoxy)titanium dichloride,
isopropylidene(tert-butylcyclopentadienyl) (3-tert-

25 butyl-5-methyl-2-phenoxy)titanium dichloride,
isopropylidene(tert-butylcyclopentadienyl) (3-phenyl-

2-phenoxy)titanium dichloride, isopropylidene(tert-



pressure is usually from1l to 3500kg/ cn2G preferably from1l to

3000kg/ cn2G and nore preferably from1 to io 2000kg/ cn2G I n general, the
pol ynmeri zation time is appropriately determ ned according to the kind of a
desired polyner and a reaction apparatus, and a range of form1l mnute to
20 hours can be adopted. As nononers which can be used, any one of olefins
15 having 2 to 100 carbon atons( diol ef$hs, cyclic olefins, alkenyl
aromati ¢ hydrocarbons and pol ar nononers can be used, and two or nore
nmononers thereof can al so be used, sinultaneously. Specific exanples

t her eof i ncl udenbvyeéyodopenltaai ezivily) Ehetept opytebaiméthyllenig,y1l 520
pentene, 4-nethyl-1-pentene-1, 5-nethyl-1-hexene, 1 hexene, 1-heptene,
1-oct ene, 1- naneblyli2dpbeneoxnitiianioimhdikembonhdet he |ike; diol efins such
as 1, 5-hexadi ene, 1, 4-hexadi ene, 1, 4-pentadiene, 1, 7o0ctadiene,

1, 8- nonadi ene,130Brep¥ddnene ( tenetmtyayalopertkadienyl) (3-

5-net hyl -1, 4- hexadi ene, 7-nethyl -1, 6 octadi ene, 5-ethylidene-2-norbornene,
di cycl opent adi tnHMe BhY L 8¢LY3 - F5mMedtenic? - BReRO¥Y ) t2tani¥® nor bor nene,
norborna@iene nes 2-nQr bor.n -cycl ooct adi ene, 5,8

v gD hyl
endonethy!eneﬁ%iﬁn§%¥%ﬂ§ph%ﬁgpgﬁgylf; Egﬂ%%%?%ne, i soprene, 1, 3-hexadiene,
1, 3-oct adi ene.pdy 21 oy £Y6pRATRATHYA) (b &¥clQbeypdsengcABYNG | i ke: cyclic

phenoxy)titanium dichloride, isopropylidene(tert-
butylcyclopentadienyl) (3-tert-butyl-5-chloro-2-
phenoxy)titanium dichloride,

10 isopropylidene(tetramethylcyclopentadienyl)(3,5-
dimethyl-2-phenoxy)titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl) (3-tert-
butyl-2-phenoxy)titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl) (3-tert-

15 butyl-5-methyl-2-phenoxy)titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl) (3~
phenyl-2-phenoxy)titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl) (3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium

20 dichloride,
isopropylidene(tetramethylcyclopentadienyl) (3-
trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride,
isopropylidene(tetramethylcyclopentadienyl) (3-tert-

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

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



ol efins such as norbornene, 5-nethyl norbornene, 5ethyl norbornene,

5- but yl nor bor nene, 5phenyl nor bor nene, 5-benzyl norbor nene,

t etracycl ododecene, tricycl odecene, tricycloundecene, to

pent acycl opent adecene, pentacycl ohexadecene, 8 nethyltetracycl ododecene,
8-ethyltetracycl ododecene, 5-acetyl norbornene, 5-acetyl oxynorbornene,

5net hoxycar bonyl nor bor nene, 5et hoxycar b®hyl nor bor nene, 5-nethyl-5 15

met hoxycar bonyl nor bor nene, 5-cyanonor bor nene,

8net hoxycar bonyl t etracycl ododecene, 8-nethyl -8tetracycl ododecene,

8- cyanot et r acygkogedpgandemned tdemé kel s bl keoythepasrtesiisgistl BE3 st yr ene,
2phenyl propyl ene, 2-phenyl but ene, 3-phenyl propyl ene 20 and the I|ike;

al kyl st yrenes dimbthylp2rphiencty)ttieanhumedhghdoyrides, o- net hyl styrene,
p- et hyl styrene, m et hyl styrene, o-ethylsgxrene, 2, 4-di et hyl styrene,

2, 5- di net hyl st ¥sepeopylideneditinine thvhal 1l curkepeptadieaniel ) (3-
3-nethy|-5-eth%Istyrene p-tert 25 butyl styrene, R-sec-butylstyrene and t he
like: bis(al keR§FFbBHEFAeL -ARGNAEY LELF3R1 BRndLRBLIgxd dehe | i ke: al kenyl
aromati ¢ hydrocarbons such as ., 137 al kenyl napht hal enes,.and .the |ike such
26 "1V nyl mapht AGPERBY hidemad S5300e t e o1 TrbAeHE PR Bleriad il (3=

cunsaturat ed caLpaxylt 6136l i SHPAN ASREI I §1 26 bl P WIAG M Gl d.

fumari c acid, malefic anhydride, conic i taconi ¢ “anhydri de,

bi cycl o(2, 2, 1)i§o§§85?ﬂ§d%n%'(ddﬁ%@@9’iéflﬂ?bf’c@ﬂﬁeh'%%d'i‘e‘ﬁ%l gl netal
salts thereof such as sodium potassium |1thium zinc, magnesium cal cium
and the |ike, phénylsatphanekyaritandum atcklesides such as nethyl
acrylate, ethyl to acrylate) n-propyl acrylate, isopropyl acrylate,
tert-butyl acrysaprepgldtdepeddnimettrylsilylarchobentadienylldt(s- et hyl

met hacryl ate, n-propyl nethacryl ate, isoprqul nmet hacryl ate, n-butyl

net hacr y}%t e, FeBboPYEYAELRSII el Bhh tHetRY k22 - PHepR¥Yt) ridaad-um

di carboxylic agidﬁ sugg as nmalefic acid, itaconic acid and the like; vinyl
esters such asSvFRyPTa88rate, vinyl propionate, vinyl capronate, vinyl

o Cont oY ATYET G USSR fao 1Ay b HOBBRREAY 1 €
trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride,

15 isopropylidene(trimethylsilylcyclopentadienyl) (3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
isopropylidene(trimethylsilylcyclopentadienyl) (3-
tert-butyl-5-chloro-2-phenoxy)titanium dichloride,
isopropylidene(fluorenyl)(3,5-dimethyl-2-

20 phenoxy)titanium dichloride,
isopropylidene(fluorenyl)(3-tert-butyl-2-
phenoxy)titanium dichloride,
isopropylidene(fluorenyl)(3-tert-butyl-5-methyl-2-
phenoxy)titanium dichloride,

25 isopropylidene(fluorenyl)(3-phenyl-2-
phenoxy)titanium dichloride,

isopropylidene(fluorenyl)(3-tert-butyldimethylsilyl-



20 acid glycidylate such as acrylic acid glycidylate, methacrylic acid
glycidylate, itaconic acid nonoglycidylate and the |ike; etc. The present
i nvention can be applied to honopol ynerzati on or copol ynerzation of these
nmononers. 2s Specific exanples of the nmononer constituting the copol yner

I ncl ude et hyl ene and propyl ene, ethylene and 1-butene, ethylene and

1- hexene, propylene and 1-butene, 1389%and the |ike, but the present

i nvention should not be Iimted thereto. In order to control the nolecul ar
wei ght of a polyner, a chain transfer agent such as hydrogen or the |ike
can 5 be addeds -methodl-d A\sHHerioxty ptliit Ahdampdliyhiordae ,on of the present

I nvention is particularly suitable as a catalyst for olef in

pol ymeri zat i onisapdopyiliidsne (Skuofenyd) pBotindmeshydsddasls- Dimethyl ef i n
polymer. The olefin to polymer is preferably a copolyner of ethylene with
an a-olefin |nZthﬁﬂﬂﬁXﬁQl%ﬁﬁﬂ@be&l?hé@F#?e'a Ilnear | ow density

pol yet hyl ene ( ,LLDPE |s pref erabl e . rther @ropylene olyner is
preferably as tLHEPEP %ﬁﬁ%u?Fﬁﬁﬁ} dofFart- -bu methoxy-2-
5 phenoxy)titanium dichloride,

isopropylidene(fluorenyl)(3-tert-butyl-5-chloro-2-
phenoxy)titanium dichloride,
diphenylmethylene(cyclopentadienyl)(3,5-dimethyl-2-
phenoxy)titanium dichloride,

10 diphenylmethylene(cyclopentadienyl) (3-tert-butyl-2-
phenoxy)titanium dichloride,
diphenylmethylene(cyclopentadienyl) (3-tert-butyl-5-
methyl-2-phenoxy)titanium dichloride,
diphenylmethylene(cyclopentadienyl) (3-phenyl-2-

15 phenoxy)titanium dichloride,
diphenylmethylene(cyclopentadienyl) (3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, diphenylmethylene(cyclopentadienyl) (3-
trimethylsilyl-5-methyl-2-phenoxy)titanium

20 dichloride, diphenylmethylene(cyclopentadienyl)(3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
diphenylmethylene(cyclopentadienyl)(3-tert-butyl-5-
chloro-2-phenoxy)titanium dichloride,
diphenylmethylene(methylcyclopentadienyl)(3,5-

25 dimethyl-2-phenoxy)titanium dichloride,
diphenylmethylene(methylcyclopentadienyl)(3-tert-

butyl-2-phenoxy)titanium dichloride,



15 $XAMPLE The present invention is further illustrated in detail according
to Exanpl es and Conparative Exanples below, but the present invention is
not limted thereto. The nmeasurenent val ues of respective itens in 20
Exanpl es were neasured according to nethods described below (1) The
content of a-olefin unit in a copolynmer was determ ned by using a
calibration curve fromthe characteri st®¢ absorption of ethylene and
a-olefin z5 using an infrared spectronmeter (FT-1R7300) manufactured by

NI PPON BUNKO I nc.) and was represented as a short-chain branch ( SCB )
nunber per 100Qipaehglinadttiplene (M8Ohy2¢vbabpentiadieadosiIytdttd]): It was
nmeasured at 135C in a tetralin solution using an Ubbel ohde vi sconeter. (3)
Measur enent of bOt@INGR e thim EX20ReieXy it aniu@) difchNidmwiddenshi Conpany
was used for neasuring 13C-NVR A deuterated solvent described in Exanple
was used and n8iPh etiglere methpley al opedraddeparlal (F-Pheaylbl ecul ar

wei ght and nol ecul ar meiqu lo distribution:
2-phenoxy)titanium dichloride,

5 diphenylmethylene(methylcyclopentadienyl)(3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride,
diphenylmethylene(methylcyclopentadienyl) (3-
trimethylsilyl-5-methyl-2-phenoxy)titanium

10 dichloride,
diphenylmethylene(methylcyclopentadienyl)(3-tert-
butyl-5-methoxy-2-phenoxy)titanium dichloride,
diphenylmethylene(methylcyclopentadienyl)(3-tert-
butyl-5-chloro-2-phenoxy)titanium dichloride,

15 diphenylmethylene(tert-butylcyclopentadienyl)(3,5-
dimethyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tert-butylcyclopentadienyl) (3-
tert-butyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tert-butylcyclopentadienyl) (3-

20 tert-butyl-5-methyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tert-butylcyclopentadienyl) (3-
phenyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tert-butylcyclopentadienyl) (3-
tert-butyldimethylsilyl-5-methyl-2-~phenoxy)titanium

25 dichloride, diphenylmethylene(tert-
butylcyclopentadienyl)(3-trimethylsii&l-S-methyl-z-

phenoxy)titanium dichloride, diphenylmethylene(tert-



They were determined under the under-nmentioned conditions according to a
gel perneation chromatography ( GPC ) . Calibration curve was prepared
usi ng a standard pol ystyrene. Mol ecul ar weight distribution was 15
evaluated by a ratio ( MV Mh ) of weight average nol ecul ar weight (Myv) to
nunber average nol ecul ar wei ght (). E%fipnent: 150C type, manufactured by

MIlipore Waters Co., Ltd. Columm: TSK-

GQWH-HT; 7.5 X 600 X 2 columms 2o

Measur enent tenperature: 140C Sol vent: O di chl orobenzene Measurenent

concentration:

5 nm/5 mM (5 Mlting point of a copolynmer was determ ned

usi ng SSC- 5200PwtyEeykbopentadieny %T*éﬁm‘g-b@tlfﬂae%mﬁahpixdn% beI oW,
Rai se of tenperature ; 4 0~ to 150C ( 10~ /m retaining for

m nut es

m nut es.

10

15

20

25

1ANERSXY hiitapigm Gdoddoridec %PlaenYSLmetP&l& ﬁf@rftor 10

butylcyclopentadienyl) (3-tert-butyl-5-chloro-2-
phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl)(3,5-
dimethyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-
tert-butyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-
tert-butyl-5-methyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-
phenyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-
tert-butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-
trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-
tert-butyl-5-chloro-2-phenoxy)titanium dichloride,
diphenylmethylene(trimethylsilylcyclopentadienyl) (3,
5-dimethyl-2-phenoxy)titanium dichloride,
diphenylmethylene(trimethylsilylcyclopentadienyl) (3-
tert-butyl-2-phenoxy)titanium dichloride,

diphenylmethylene(trimethylsilylcyclopentadienyl) (3-



Measurenent : 40Cto 16 OC ( 5~C/mn . ) 5 Exanple 1 (1) Synthesis of
conpound (1-1) Into a 200nmL four-necked flask in which the atnbsphere was
replaced with argon, 10mL (1 Omol) of ZnEt2 ( diethylzinc ) ( 1 . 02M
hexane solution ) and 50mL of io toluene were charged and the m xture was
cooled to 78~C. Thereto, 5.7mL (I Onmmol) of pentafluorophenol (1.78M hexane
sol ution) was added dropw se. After conpéetion of dropw se addition,
tenperature was gradually raised to roomtenperature, and stirring was 15
further carried out for 2 hours . Then, 89 . Om ( 4 . 94mop»l ) of HZO was
gradual | y addetlegtopuitya. -5y nfe ttheX €2 spliemoey At i taatuine dderdidiraie ,The
content becane nuddy in white. After conpletion of dropw se addition,
stirring was fdiphenydmetihad ene( foimdiihhost 3y 1lTie lapiend aghlensal ) (B 20
prepared was dried at roomtenperature under reduced pressure to obtain
2.56g of a m.Paepmmarph@%w)égﬂqnwmn@h@hieﬁéﬁﬁs of 1H NMVR and 1' C- NWVR,

a spectrun1accord|ng to an unreﬁgte ructure was confirned. 1H NVR
( THF-ds ) : gdiphegydimethydigney iFim%‘F&Y Siz%tiﬁ@iﬂéOPent%h@f%l G 2H,

50" O G U iy S M 1) %henffw(t@t(areum P
ZnCHzCH3 ) , §1ch90§iﬁe’ ZNnCHZCH3 ) (2) Pol ymerization
diphenylmethylene(trimethylsilylcyclopentadienyl)(3-
trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride,

10 diphenylmethylene(trimethylsilylcyclopentadienyl) (3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
diphenylmethylene(trimethylsilylcyclopentadienyl) (3-
tert—butyl-s—chloro—2—phen6xy)titanium dichloride,
diphenylmethylene(fluorenyl)(3,5-dimethyl-2-

15 phenoxy)titanium dichloride,
diphenylmethylene(fluorenyl)(3-tert-butyl-2-
phenoxy)titanium dichloride,
diphenylmethylene(fluorenyl)(3-tert-butyl-5-methyl-
2-phenoxy)titanium dichloride,

20 diphenylmethylene(fluorenyl) (3-phenyl-2-
phenoxy)titanium dichloride,
diphenylmethylene(fluorenyl)(3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, diphenylmethylene(fluorenyl)(3-

25 trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, dipheﬁylmethylene(fluorenyl)(3-tert-

butyl-5-methoxy-2-phenoxy)titanium dichloride,



After drying under vacuum an autocl ave reactor having an inner volune of
400mL equi pped with a stirrer s and replacing the atnosphere thereof with
argon, 190nl of hexane as a solvent and 10mlL of 1-hexane as a cononomner
were charged and the reactor was heated to 70~. After the raise of
tenperature, ethylene was fed while adjusting at an ethyl ene pressure of
6kg/cnz. After the to systemwas stabil?%Zed, 0.25nmmpD1l of
triisobutylal um numwas charged, successively, 1.0-. enmpl of

et hyl enebi s(i ndenyl ) zi rconi um di chl ori de was charged, 22.1ng (86.2,u
nmol - Zn) of thedcphpaganiethiylene(dhicwshyh) { Betabtvduteit-isordd ddg - was
further charged, and 15 pol ynerization was started. The pol ynerizati on was
carried out foZ-Bhenpryt)déd tansium réischlopidehe pol ynerization, 7.88g of an
et hyl ene- 1- hexane copol ynmer was obt ai ned. Pol ynerization activity was 1.6X

10' g/ nol / h. SchimetByisilydeene (cykppentadienydddéd- 20 Mv vMn = 1.7,

Example 2 (1) Synthesis of 1-2) | 0 fQur-necked flask i
which the at %g%%fapé%&ﬁpe?&ﬁ%&%ﬁwﬁ%oRén?vfé‘ﬁéyggﬂwi‘é%eg-?cﬁ?, ZnEtz
1.02 ' i

has cool & ro (ShebhRRY Rl AT Fmd e T L HRE BT AT o1 © T dem

hexane 142 sgl uhih gp) aWas AHLas AOPW fne (ELET oS OHRLEN bR 19!( Frppwi se
adually r and

addition, tenperature was gr sed to room tenperature,

stirring was fa{h8ehytahlp®edn@dKy ) Xeiari @htdidhesrigklrring was carried out
for one hour 5 under reflux congitlon) and the m xture was cooled to room

t enper ature. TdiEmetR$l8ddylen2oyxr)openttadieasgl §( adtaklty badgdd 2+ opwi se by
a mcro syringe . The content becane white slurry-like. After conpletion of
dropwi se addi tPenoxy) Edtagings ddahliamidrt for 6 hours under to reflux
condition. Volatile materials were renoved Qg di§;illation under_ reduced

pressur &% r om 4HRe bRy L8 1drdene (GYsdare bt YL ) SAgteRE -9tYd -Brrepared was
dried at t d . . btain 2.21 f whi t
ouder - 15 oy EERT hap  BRERRTA SR MERRHEES Diin Aitodiave. ¢

powder. 15 (2)™ Pyl ng an uum an aut ocl ave

reactor havi ”gdﬁﬂekﬂgg%éi?'lg%(@ycﬁ%@n%&%gmg?-ﬁiﬁ%ﬂer and

repl-aci ng the atnosp her eof "w t h argon, exane as a sol vent

and 10mL of 1-the ﬂEzaghangggqmmﬁﬂhihm\Mﬂéhp&ﬁig@d and the reactor was
heated to 70C . After the raise of tenperature, ethylene was fed while

adj usting at aldmeéthyiatlyileneycycifomtkgyadivenyAl ) €8 -mbehgisBem was
stabilized, 0.25mol of triisobutylal um num was charged, and successively,
1.0, u ndi5 of Zheant2npbBpderydddHandun shiehdert@eori de was charged,

23 4my (912, urple 20l ol L0e SO e s By £ Pgdebfethe above-menti oned
butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, dimethylsilylene(cyclopentadienyl)(5-
methyl-3-trimethylsilyl-2-phenoxy)titanium

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

25 phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl) (2-

phenoxy)titanium dichloride,



143 pol ymeri zation was started. The pol ynerization was carried out for 30
mnutes. As a result of the polynerization, 8.69g of an ethyl ene-1-hexene
copol yner was obtai ned. Polymerization activity was 1.7X 5 10' g/ nol/h. SCB
= 16.46, [~7] - 1.33d1/g, Mwv = 77000, MvW Mh = 2.0. Exanple 3 (1) Synthesis
of conmpound (I1-3) Into a 200mL. four-necked flask in which the 1o atnosphere
was replaced with argon after reduced pP&ssure dryi ng under vacuum 10nil (

| Onmol ) of a hexane solution of diethylzinc [1.02 mol/L (M] and 50nmlL of
tetrahydrofuran were charged, and the m xture was cooled to -78C and

stirred. Ther edbmeGh9ds ilyQend (mefhybocpebdpéhtuadaphengl( (-meAfil hexane
sol ution) was added dropw se. After conpletion of dropw se addition, the

t enper at ur e waghgnagwaitliyandiwedichkonhde enperature, and stirring was
carried out for 2 hours. Then, 93.7mg ( 5 . 20mo1l ) of HZO was gradual |y
added dropmnsedbweﬁhﬁﬂéﬂinﬁnﬁAWQKﬁylQYQJQBﬁﬂﬁﬁﬂlﬁéﬂddé3a5wﬂ | ow

transparent solution. After né)[rlpletlon of dropw se addition, stirring was

carried out fd?lﬁe Hgaré Ph& ) ifeAntym 41 }erFéﬁnved by distillation
under regyced L. grefgred i i at 120C for 25 8
" SRR T sa i St My S EPERER 88T R ] 5 s
rgglrjlst u(r)\f e:reasyir:g g Btenyil'ﬂl\ﬁtj&}pid'r? i\@@_% gectrum é:]rgl vegrf rom :
Zn-Et structure ul Rot be 14 i g%é NVR (THF-d8 ) : S 141. 9
(m , 141 . 4diﬂnedﬁyEsl&%n)e(mek&%gib;(@loﬂ&&&i&h%)(é33tefrt(_m

JC- F=236Hz) (2) Polynerization 5 After drying under vacuum an autocl ave

react or havi ngphatyl REemethiylre -gfhetiing) ehtapped dithlardder,rer and
repl aci ng the atnosphere thereof with argon, 190mL of hexane as a sol vent

and 10ml of 1-dbmebbydsidydemsiowedthwlereclopenytaddiadyilnérdadior was heat ed
to 70C . After to the raise of tenperature, ethylene was fed while

adjustlﬂQ at arPEENYRERL- BFQQQEQ¥Kﬁt¥ﬂ&ﬂ¥Hﬁ.d%@PéPrEﬁé ‘syst em was
t abi | d, 0 | ly, 1.0
oot ot nyl crCHEER Y g F R R U I RE 18R  pRe R Y 101

phenyl-2- phenoxy)titanlum dichloride,
dimethylsilylene(methylcyclopentadienyl)(3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium

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

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

25 dimethylsilylene(n-butylcyclopentadienyl) (3-methyl-
2-phenoxy)titanium dichloride, dimethylsilylene(n-

butylcyclopentadienyl)(3,5-dimethyl-2-



15 31 . 4ng ( 122 ,u nol-Zn ) of the conpound ( 1-3 ) obtained in the
above-nentioned (1) was further charged, and pol ynerization was started.
The pol ynerization was carried out for 30 mnutes. As a result of the

pol ymeri zation, 15.75g of an ethyl ene-1-hexene 20 copol yner was obt ai ned.
Pol yrmeri zation activity was 3. 2 X 10'g/nol/h. SCB = 15. 23, [ ~J ] - 1
24d1/g, Mv = 72000 ) MV Mh = 2. 0. ExanpbP® 4 (1) Synthesis of conmpound (I-4)
25 Into a 200mL. four-necked flask in which the atnosphere was replaced with
argon after reduced pressure drying under vacuum 20nl ( 20mDpl ) of a
hexane 145 sphehbay )afi tdirgidiy | Fidiel iV damed thQQmli 161 drad frehydr of ur an
were charged, and the m xture was cooled to -78C and stirred. Thereto,

4. 4ml (5.1 mol budylpgeilependrasbierpl ) (3-1€8t -hekyde 2sol uti on) was added 5
dropwi se. After conpletion of dropwi se addition, the tenperature was

gradual | y rai seldenexydshtaanipet fAighklonhde st dimpihviad lydenenout for 2
hours. Then, 321 a_.1l é 17 . 8nnp1_%&oé9FZC)mas gradually added dropw se by
a mcro syringRut¥LeEFLeReRt@dIGTYY) o obSF5ePUaYlr PoME Y 15147 ri ng was
carried out for,.14 hours. _Val ati teritals re,.remved b istillation
under reduced %?%285?2?l§ﬁgﬁﬂﬂaééﬁﬁi?ég% arg£ﬁﬁggygﬁﬁé§qﬁ¥%ﬁgb'fpr 8 hours
under reducedqﬁégfiggglbﬁgggéa{é aLygfy_&ngg%t_gakyﬁqblner|zatlon 15

After drying cuum an auto e reactor having~an I nner vol une of

400mi eqUipped?Méthﬁ)%&E@H@hmﬂﬁidﬁi&ﬁmﬁég ahﬁeahgmgahgﬁ%nkhQLeof with
argon, 190nl of hexane as a solvent and 10mlL of 1-hexene as a conononer

wer e charged amgtybheyctapewtathemen) €-hethPl-3-phetayl2@-t he rai se of
tenperature, ethylene was fed while adjusting at an ethyl ene pressure of
6kg/ cnZ. Aft erphémokiys tds apfivgy stiahleride abiinethyleilyene (of-
triisobutylal um numwas charged, successively,

et hyl en s(iHH%H¥1?¥FP@B@H&%Q¥%H¥%*Q%E¢%@£'Eﬁgiﬁgigggpggﬁéﬁykﬁﬁiu

Further char gdt CARE" RoPPREAISAN Birees AP EaBrS4Re R0l ymor i zat i oh was
dimethylsilylene(n-butylcyclopentadienyl) (5-methyl-
3-trimethylsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl) (3-tert-

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

20 dimethylsilylene(tert-butylcyclopentadienyl)(2-
phenoxy)titanium dichloride, dimethylsilylene(tert-
butylcyclopentadienyl) (3-methyl-2-phenoxy)titanium
dichloride, dimethylsilylene(tert-
butylcyclopentadienyl)(3,5-dimethyl-2-

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

phenoxy)titanium dichloride, dimethylsilylene(tert-



146 carried out for 30 mnutes. As a result of the polynerization, 2.4g of
an et hyl ene- hexene-1 copol yner was obtai ned. Pol ynerization activity was
1.6 10'g/nol/h. SCB = 15.54. 5 Exanple 5 (1) Synthesis of conpound (I-5)
Into a 200mL four-necked flask in which the atnosphere was replaced with
argon after reduced pressure drying under vacuum 20nil ( 20mml) of a
hexane 1o sol ution of diethylzinc (1.020M and 100mL of tetrahydrofuran
were charged, and the m xture was cooled to -78 ~ and stirred. Thereto,
8.7mL (I Omwol) of pentafluorophenol (1.17M hexane solution) was added

dropwi se. Afteputplpielbpentldadierivi SE3 Attt i 9ityl he-hetheIperat ure was
gradually raised to roomtenperature, and stirring was carried out for 2
hours. Then, Zphenoxf)titaniudmidithlafidée) dixse thpdisdllk} eaddadmr-opwi se by
a mcro syringe. After conpletion of dropw se addition, stirring was
carried out atbubpheyehppeataddenydy) (W ghtdi-ervobutile2materials were
renoved by distillation under reduced pressure, and_the solid prepared was

dried at 120" PRIROBY hbiFandnfe diddiefir A BhY bsdprarnedtantor y _

B mner ol Ut BTG ER ke PaREAGEE T P o MRS Y SRaci ng (he

at mospher e tr”ﬁﬁ%%o%@SPi@EﬂQﬂm-E%QH&égide, dimethylsilylene(tert-
butylcyclopentadienyl)(3-tert-butyldimethylsilyl-5-
methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tert-butylcyclopentadienyl) (5-

10 methyl-3-trimethylsilyl-2-phenoxy)titanium
dichloride, dimethylsilylene(tert-
butylcyclopentadienyl) (3-tert-butyl-5-methoxy-2-
phenoxy)titanium dichloridé, dimethylsilylene(tert-
butylcyclopentadienyl) (3-tert-butyl-5-chloro-2-

15 phenoxy)titanium dichloride, dimethylsilylene(texrt-
butylcyclopentadienyl)(3,5~-diamyl-2-phenoxy)titanium
dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (2-
phenoxy)titanium dichloride,

20 dimethylsilylene(tetramethylcyclopentadienyl) (3-
methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)(3,5-
dimethyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (3-

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

tert-butyl-5-methyl-2-phenoxy)titanium dichloride,



147 hexane as a solvent and 10nl of 1-hexene as a conobnoner were charged
and the reactor was heated to 70C . After the raise of tenperature,

et hyl ene was fed while adjusting at an ethyl ene pressure of 6kg/cnZ. After
the 5 inside of systemwas stabilized, 0.25nmmp1l of triisobutylal um num was
charged, successively, 0.3c nol of ethylenebis(indenyl)zirconiumdichloride
was charged, 9.3ng (551~npl-Zn) of the wanpound (I-5) obtained in the
above-nmentioned ( 1 ) was further charged, 1o and pol ynerizati on was
started. The polynerization was carried out for 30 mnutes. As a result of

the pol ynmeri zagi@atn{lsd8g1@in fté%fbﬁé%ﬁ?ﬂc 8X8pentaRaleyiAr obt ai ned.
Pol yneri zati on activ%ty wgé 7ﬁ§ X 10' g/ no /h? SCE = 12. 7gaq(%%%kxanple 6
(1) Pol yreri zadi etefttbditgly-2xpHarety Mactamian dlithtbadder,eact or havi ng an
i nner volunme of 400ml equi pped with a stirrer and replacing the atnosphere
t hereof with adimeth$d6riilyd@ nef( tesazame ey beyolopantaddeb@il) (&- 1- hexene as
a conononer were charged and the reactor was heated to 70C . After the

rai se of tenpdrathye;3ephendde Avphenarnht  eandpnsaighlarigde et hyl ene

pressure of 65%4cn2. After the systemwas stabilized, 0.25mmol of
triisobutdyl al UMREERYSSHAY IeRe (&t ranpiduessyel greptadienyl JdS -

et hyl enebi s(i ndenyl ) zi rcqni um. di.chl.or.i char ge 23 ..2 .90 . 5
~.cnol -Zn ) ofg?ﬂg'%8h§g§ﬁgeg5ﬁ}§%l¥ﬁ£§;#éﬁbYﬂ'5'93§HE§X%6H£%ﬂ: was
further chargegl %ﬂgrgagynerization was started. The polynerization was
carried out for 30 mnutés. As a result of the pol yneri zation) 6.9g of an

PN T O it R

methyl-3-trimethylsilyl-2-phenoxy)titanium

10 dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (3-
tert-butyl-5-chloro-2-phenoxy)titanium dichloride,

15 dimethylsilylene(tetramethylcyclopentadienyl)(3,5-
diamyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl)(2-
phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl)(3-

20 methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3,5
~dimethyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3-
tert-butyl-2-phenoxy)titanium dichloride,

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

dimethylsilylene(trimethylsilylcyclopentadienyl) (3,5



Into a 200mL. four-necked flask in which the 1o atnosphere was replaced with
argon after reduced pressure drying under vacuum 20mL ( 20nmmol ) of a
hexane sol ution of diethylzinc (1.02M and 100nml of tetrahydrofuran were
charged, and the m xture was cooled to -78C and stirred. Thereto, 26.2ndl
(30. 7nmmo1) of 15 pentafl uorophenol (1.17M hexane sol ution) was added

dropw se. After conpletion of dropw seladdition, the tenperature was
gradual ly raised to roomtenperature, and stirring was carried out for 2
hours. Then, 92C 1 ( 5. Immol ) of H20 was gradual |y added dropwi se by a
mcro 20 syringgi-Aékerbadil-efighemdx @y epvaseurddi bhdrigld, ri ng was
carried out at roomtenperature over night . Volatile materials were
renoved by di sdithéthydsidgdemn e (edtimest lpressly Eecycangdehitadienyd )prepar ed was
dried at 120 for 8 hours under reduced pressure to obtain an 25 ivory
powder. (2) Pahefieylz3tpbengfl-@r- pdveriary Uihiean yapudichaozdidec! ave havi ng an
149 inner volune of 400nl equipped with a stirrer_and replacing the

at nospher e t hetEegthvlflavdene (ftovime vy Helkbnkcrslareptaddenyidd (ol of
1- hexene as a conmpnongr re charged and the reactor was heated to 70C .
After s Phe|%ﬁ§%¢g?gfgﬁggmﬁﬁéiléﬁiﬂﬁﬂ ?ﬂ?ﬁh&ffgap§ﬁPP§Y33ﬁE§H%ﬂTeu an
et hyl ene pressyy é ? /cmZ. After the inside of systemwas stabilized,
0. 25mmol of tr1T3S0 ufy alum num was charged, successively, 0.3u nol of

et hyl enebi s(i rzﬂﬁﬁwéagigEggg%)&vpeqit&mn@érﬂﬁgmig%ebabaﬁ@aazzngi? <§s7-§3- 5, u

nmol - Zn) of the conmpound ( obt ai ned i n thHe above-nentione was
further chargeghtiy- potyiReithailsan ya -Prdd ety ) Theapslymeri zati on was

carried out for 30 mnutes. As a result of the polynerization, 1.3g of an
et hyl ene- hexenkidhopbdgper

10 dimethylsilylene(trimethylsilylcyclopentadienyl) (3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3-
tert-butyl-5-chloro-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3,5

15 -diamyl-2-phenoxy)titanium dichloride,
dimethylsilylene{indenyl) (2-phenoxy)titanium
dichloride, dimethylsilylene(indenyl)(3-methyl-2-
phenoxy)titanium dichloride,
dimethylsilylene(indenyl) (3,5-dimethyl-2-

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

25 dimethylsilylene(indenyl)(3,5-di-tert-butyl-2-
phenoxy)titanium dichloride,

dimethylsilylene(indenyl)(5-methyl-3-phenyl-2-



|5 was obtained. Polynerization activity was 8.7 | Gbg/ nol/h. SCB = 17. 04.
Exanple 8 (1) Polynerization of propylene A magnetic stirrer was placed in
an autocl ave 20 having an inner volunme of 100ml, it was dried under vacuum
and the atnosphere was replaced with argon. Thereto, 70 . 6ng ( 275

~.nmol -Zn) of the conpound ( I-2 ) obtained in Exanple 2(1), 0.5mop1 of
triisobutylalum numand 2,~ nol of ethyl8nebi s(indenyl)zirconiumdichloride
were 25 charged. In the autoclave, 40g of propyl ene was charged,
tenperature was raised to 40C , and polynerization was started. The

pol yneri zat i onphwewsorg) tiieedndoum fdrcHlbridd) m nutes. As a result of the

pol yneri zation, 2.23g of a propyl ene polynmer wasobtai ned. Polynerization
activity was 2dimetipgs indly/LieneNiindensolol( 3 Mg vh-eutyddimedinylsid vl 1)

Synt hesi s of conpound (I-7£ Into a 300mL four-necked flask in which the

at nospher e was® Te@tR¥L02nPhg Dot dfanskum odiicle4oFi@8sure dryi ng under

16. 499, (90, 07 f pentafl il] d, 70mL  of _tal
Char ged, and (HTREH RLGVA e TOSAE | O et BRY" T HF LBt BYHSHdSa 176, omL
f diethyl zi SOl ug.i dded, then the t t
o] i et hyl zi n%%%g%%&%e%l ?rk%lilc%@ofl\ac? adde en e tenperature was

gradual Iy rai se erat ure, andls?irring was carried out over

night. The corﬁﬁgé%ﬁmﬂ;&g@%ggﬁa%mm%mysuﬁg%??-ﬂnét%wiﬂg was

carried out for ours un ux “condi tion, voO e naterrals were

renmoved by di gijndhékyphivadenn edutadbmra@ssure to obtain 18.32g of a solid
product. After drying the solid product under reduced 20 pressure in

vacuum 3. 68g daime tizysiilglpneddsidesnyd 1(D+tie0f -botyekrd-whleroka-ged in the
300nt four-necked flask in which the atnobsphere was replaced with argon,
and the m xturRkherex¥ltitapiam ddehlogistd ature. Thereto, 17.0nl (19. 9nmol)

of pentafluorophenol (1.17M hexane 25 solution) was_added, and stirring
was carri®ed oftiMeFhy sﬁ%ﬁigpew&ﬂﬁﬁqﬁ}%ﬁﬁfﬁ?éﬁ%m%kfé'reaned by

disti]lationlﬁg&go£§9gfggnga%s%&g%fg%fgn9jn a white
dimethylsilylene(fluorenyl) (2-phenoxy)titanium
dichloride, dimethylsilylene(fluorenyl)(3-methyl-2-
phenoxy)titanium dichloride,

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

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

25 dimethylsilylene(fluorenyl)(3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium

dichloride, dimethylsilylene(fluorenyl)(5-methyl-3-



151 SAld. (2) Polymerization After drying under vacuum an autocl ave havi ng
an i nner volune of 400nmL equi pped with a stirrer and 5 repl acing the

at nosphere thereof with argon, 190nl of hexane as a solvent and 10nml of

1- hexene as a conononer were charged and the reactor was heated to 70C .
After the raise of tenperature, ethylene was fed while adjusting at an

et hyl ene pressure of 6kg/cnz. After thel%o inside of systemwas stabilized,
0. 25mmol of triisobutylalum numwas charged, successively, 1,~ nol of

et hyl enebi s(i ndenyl ) zi rconi um di chl ori de was charged, 40.8nm (120~. npl-Zn)
of the conpountirimethydlstidivied ipheexynbbitanenn diettloride was furt her
charged, 15 and pol yneri zati on was started. The pol ynerization was carried
out for 30 ni ndimethyd sd Lydemea(fuerenyb) (Feterit bohylr 5o0me ot

et hyl ene- 1- hexene_ copol yner was obt ai ned. Polynerization activity was 2.0
1069/ nol / h. 202 ERBRPEEYIF Ltand um 3berhl ¢Bhfenecked flask in which the

Bomoy ) of - ZnetoeE e e ARt UEr st Sk Lty et TP RR U e s
cool L SeneTpSi A TR of pent afl el (2 21
conpl etion of g§iQRh$A s3dY 1@ £1luorenyl) (3,5-diamyl-2-
phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (1-
naphthox-2-yl)titanium dichloride and the like, and
10 compounds wherein (2-phenoxy) of these compounds is
replaces with (3-phenyl-2-phenoxy), (3-
trimethylsilyl-2-phenoxy) or (3-tert-
butyldimethylsilyl-2-phenoxy), compounds wherein
dimethylsilylene of these compounds is replaced with
15 diethylsilylene, diphenylsilylene or dimethoxysilylene,
compounds wherein dichloride of these compounds is
replaced with difluoride, dibromide, diiodide, dimethyl,
diethyl, diisopropyl, bis(dimethylamido),
bis(diethylamido), dimethoxide, diethoxide, di-n-
20 butoxide or diisopropoxide.
(tert-butylamido)tetramethylcyclopentadienyl-
1,2-ethanediyltitanium dichloride, (tert-
butylamido)tetramethylcyclopentadienyl-1, 2-
ethanediyltitanium dimethyl, (tert-
25 butylamido)tetramethylcyclopentadienyl-1,2-
ethanediyltitanium dibenzyl,

(methylamido)tetramethylcyclopentadienyl-1, 2~



152 stirring was further carried out at 5C for 1 hour. The tenperature was
| onered to 20C by ice bath, and 7.3mL (72.3mmol) of H20 (9. 9M
tetrahydrofuran sol ution) was added dropwi se for 1 hour. After conpletion
of dropwise 5 addition, stirring was further carried out for 2 hours, then
the m xture was stood al one at roomtenperature over night . Then, stirring
was carried out for 8 hours under refl W5condition ( 63C) . As a result,

t he conponent (A) was obtained as an yell ow transparent solution. 10
Exanple 11 Into a 200nl four-necked flask in which the atnosphere was

repl aced with etbemeddGrit iofanibimadicdhdbdéuide,and 40nl ( 80mmmol ) of ZnEtz (
2M hexane sol ution) were charged, and the m xture was cooled to 15 5C.
Theret o, 34. 3nletdyhaidaftetzamethylcviotophasedienydan . 3et r ahydr of uran
solution) was added dropwi se for 120 m nutes . After conpletion of dropw se
addi tion stirrPhjanedigdtitanigim dtckiorideqo (feXktes and then, further at

bat h, and 0 7OHE R ORI R ey GHRA™ R ORATa gt G AR

Af ter COWPIeti@?t%%i@%PQﬁ%ﬁfi&?%ﬁéic’ estirring was carried out at 20C for
urther, at 4

60 m nutes and tThen, 0 or 120 mnutes . As aresult , the

mxture was sepatglahiidd)d & AdrdSIPRL @Pé 1 SPeh kAl EnPnlditled AN ATaye! | ow
gel article. After standing them al'one at roomtenperature over night, the

vol atil e conpobgBha i @inGhsed, byteibsti |l ation, and drying was 153
carried out at 120C for 8 hours under reduced pressure. As a result, 17.05g
of an yel | ow sbiutglpmddiedtt etasamstlay heyiclépenpadiedyd dimed vy 120i0kdne
four-necked flask in which the atnosphere was replaced with argon, 40nil of
t et r ahydr of ur antafgnduml ditemaibl. ) of ZnEtz ( 2M hexane sol ution) were

h d, dth ' | ed to 5~ Th , 13, 7/ml 32 1 f
50 T 1 (e DA A R A CER Y OPOR BRGNSt | on) was addbd
dropwi se for 4&p] o 4ATLEl, 5 i i se addition, stirri
carried out ot ToRoFRE gy Sanil GAIELE MLRLORLARS o3 “00C o 70 mnutes.

Then, the tenpepREHGEPHRSPHAWRS 1AL f¥adEhPYcy 6 EoPahhaadBeyh diddk Hyd2mol)

of 15 H20 was added dropw se for 145 m nutes. After conpletion of "dropw se
addition, stirrsnganasitaniiwd dibdersdyP20( fort6butiylamddogrichdegm,- f urt her
at 40C for 120 minutes. As aresult , the mxture was separated into a
transparent |iju?deshenedd yditd tanium |blelyboridei ck&ersfter standi ng 20
them al one at roomtenperature aqver night the_vol atil e conponents were

renoved By di sPREVAEMIAC)ARdedsA ty ethanediyl bt agium demedhyd hour s

under reduced PESSULGy A% d S rarasSt 8l yoblow sol i d product vas

ethanediyltitanium dichloride, (tert-
butylamido)tetrahydroindenyl-1,2-ethanediyltitanium
dimethyl, (tert-butylamido)fluorenyl-1,2-

20 ethanediyltitanium dichloride, (tert-
butylamido)fluorenyl-1,2-ethanediyltitaniumdimethyl,
(tert-butylamido)indenyldimethylsilanetitanium
dichloride, (tert-
butylamido)indenyldimethylsilanetitanium

25 dimethyl, (tert-
butylamido)tetrahydroindenyldimethylsilanetitanium

dichloride, (tert-



25 Exanple 13 Into a 200mL four-necked flask in which the atnosphere was
repl aced with argon, 40nmlL of 154 tetrahydrofuran and 40nmlL ( 80nmpl ) of
ZnEtz ( 2M hexane solution) were charged, and the m xture was cooled to
5~. Thereto, 34.3nml (80mmpl) of 3,5-difluorophenol (2.33M tetrahydrofuran
sol ution) was added dropwi se 5 for 120m nutes . After conpletion of
dropwi se addition, stirring was carried%ut at 5~ for 90 minutes and then,
further at 40C for 70 m nutes. Then, the tenperature was |owered to 20C by
ice bath, and 0.72nl (40mmol) of H20 was added dropwi se for 80 m nutes.
After conpl et ibut¢Danidd)aewrshyatichindenybsdimethgledsd anetiitachiomt at 20~
for 60 mnutes and then, further, at 40~ for 120 mnutes. As a result, a
white yel | ow sdimeyhyiti {terkas obtained. After standing it alone at room
tenperature over night, the volatile conponents were renoved by

di stillation, B&tyhamyde)gdunrenyardinatisptsblaneditgpigmours under
reduced pressure. a.resylt, 14.66g of an yellow solid product was
obt ai ned. Exa %h§3r+ﬁﬁo gtfﬁﬁﬁﬂ four - necked flask in which the 20

Caommon) "ot - znt ¥t Rt ot eRVha i Pnapl o BACEL LRI BRI . o
cooled to 5C (Wfrﬁf%ﬂylé iﬁ%e@%tﬁmé)ﬂ%% %?b%@ﬁttaﬁ%ﬂ | (2.33M

t et rahydrof uran solution) was a opwW se 20 mnutes. After

conpl etion of whepas(addit gakhi¥diidd hg was carried out at 5C for 90
m nutes and then, further at 40~ for 70 m nutes. Then, the tenperature

155 was | ower eddime 80¢1 dminoe thytlh,t ecmante tinlic¥dDopedfadiiehyd-was added
dropwi se for 80 mnutes . After conpletion of dropwi se addition, stirring
was carried ouvtitanpeon(Isf)edishd@rddeand then, further, at 40C for 120

m nutes. 5 As result, a ,white .l ow sol uti on was obtained. After
st andi ng% t al %ﬁh¥%ﬁﬂ+P89ﬁ8P§§mﬁ?qﬁﬁﬂeFHXﬁEYC ﬂ%eBBFgnggléonponents

\A\ﬁlr”esrEgg\e/redrte}:y.uigé'erg{&ll]Lf\ﬂ?ndi%gq_&ri)@eng 4es carried out at 120C for 8
pr essure. aresudlt’, 26.35g of an yellow solid
product to Wag, P& 1§fny EX#ARNS tEtramethylcyclopentadienyl-
titanium dichloride, (B-
dimethylaminoborabenzene)cyclopentadienylzirconium
15 dichloride, cyclopentadienyl(9-
mesitylboraanthracenyl)zirconium dichloride, 2,2'-
thiobis[4-methyl-6-(l-methylethyl)phenoxyltitanium
dichloride, 2,2'-thiobis[4,6-
dimethylphenoxy]titanium dichloride, 2,2'-thiobis(4-
20 methyl-6-tert-butylphenoxy)titanium dichloride,
2,2'-methylenebis(4-methyl-6-tert-
butylphenoxy)titanium dichloride, 2,2'-
ethylenebis(4-methyl-6-tert-butylphenoxy)titanium
dichloride, 2,2'-sulfinylbis(4-methyl-6-tert-
25 butylphenoxy)titanium dichloride, 2,2'-(4,4',6,6"'-
tetra-tert-butyl-1,1'-biphenoxy)titanium dichloride,

2,2'-thiobis[4-methyl-6-tert-butylphenoxyltitanium



Imto a 200mL four-necked flask in which the atnosphere was replaced with
argon, 40nil of tetrahydrofuran and 40nmL ( 80mmol ) of ZnEt2 ( 2M hexane 15
solution) were charged, and the m xture was cooled to 5C. Thereto, 34.3nl
(80mml ) of 1,1,1, 3,3, 3hexafl uoro-2-propanol (2.33M tetrahydrofuran
sol ution) was added dropw se for 120 m nutes. After conpletion of dropw se
addition, stirring was carried 20 out a©75~ for 90 nminutes and then,
further at 40C for 70 m nutes. Then, the tenperature was |owered to 20C by
ice bath, and 0 . 72m. ( 40mmol ) of HZO was added dropw se for 80 m nutes
Af t er conpl edibsopfogpapdiese 2adli tneothy bé¢nebisa(4was tbglr-ieectemit- at 20C
for 60 mnutes and then, 25 further, at 40C for 120 minutes. As a result, a
white yel|om/§@mnylphemasyd@iﬁaninm/ﬁikﬁogxgquhgebtZanne at room
tenperature over. night ) the volatile conponents 156 were renoved by

di stillation, %EHYH?9PHQS&ASHE%¥¥K¥Rﬁtﬁﬂr%nb%EE%PhBP°HYH6&F§nGﬁHbr reduced
As | t d

Corparat i ve EANGTSPEORORL SRR Ao S GV ﬁé)i%gfprogﬁxé Bage bracuum an

autoclav% haV| f%%gggk %E% JRL%ﬁﬁggﬁaﬁﬁﬁ%§8§§ E %Ejrrer and

replacing the a ere ereo exané as a sol vent
and 10nil of l-ﬂﬁ%f €185 BrBB@W&Hﬁﬁhﬂ&bWﬁiéhﬂi@mgéﬂcﬁmgrﬁﬁﬁ reactor was
heated to 70~ . After the raise of tenperature, ethylene was fed while
adj usting at adEéyylenexpness - rafpdikgivairidd t £tahhemidisdiEoPfidseyst em
was stabilized, 0.25mmmol of triisobutylal um num was charged, successively,
1.0~ is nol ofbkd oyt emebhylisidgiy)-)lziI-qoropaned tambdodéivasiamar ged, 0. 1nil
(100~Cnol) of ZzZnEtZ (1.02M hexane sol ution 2 was further charged, and
polynerlzailcwﬂ%ﬁﬁ#%?bﬂ@edIbIﬁét@@ﬁwﬁﬂﬁﬁ&ﬁ mﬁﬁhwésé&Ylﬂeé dut for 30
mnutes. As a result f the nerlzatlon on|] o irac 20 of a pol yner

bi

was obtéPned.H§&ﬁﬂﬂ &ﬁm%f? m; djfchyp ?BF £n9rzinc) Into a
200n four-nquﬁg égféhéggwglﬁh t&ﬁgﬁ%ﬂﬁgﬂﬂﬁﬁﬁﬁ%ﬁﬁ fgﬁk ced with argon

after reduced r yi ndg "u vacuum ol ) of a hexane

sol ution of<méiéﬁjgfﬂ@e( }blsQan%LHiﬁsdgy55¥&ghéﬁy1pLyege wer e char ged

and the m xture was stirred. Thereto,
propanediamido]titanium dichloride, [bis(2,6-di-

tert-butylphenyl)-1,3-propanediamido]titanium

15 dichloride,
[bis(triisopropylsilyl)naphthalenediamido]titanium
dichloride,
[bis(trimethylsilyl)naphthalenediamido]titanium
dichloride, [bis(tert-

20 butyldimethylsilyl)naphthalenediamido]ltitanium
dichloride, [bis(tert-
butyldimethylsilyl)naphthalenediamido]titanium
dibromide, [hydrotris(3,5-
dimethylpyrazolyl)borate]titanium trichloride,

25 [hydrotris(3,5-dimethylpyrazolyl)borate]ltitanium
tribromide, [hydrotris(3,5-

dimethylpyrazolyl)borate]titanium triiodide,



157 89.2nmgy (4.95mmv1l) of HZO was gradual |y added dropwi se at room
tenperature. The content article becane opaque in yellow in accordance with
proceedi ng of the reaction. After 5 conpletion of dropw se addition,
stirring was further carried out for 11 hours. The solvent was renoved by
distillation under reduced pressure, and drying was carried out to obtain
0. 245g of an yellow solid. (2) Polynmeril®ation lo After drying under vacuum
an aut ocl ave having an inner volume of 400m. equi pped with a stirrer and
repl aci ng the atnosphere thereof with argon, 190mL of hexane as a sol vent
and 10nml of 1- hiexénetad sd 3cSruriertdry ipyrraohky fedonatel hétasdemor was heat ed
to 70C . After 15 the raise of tenperature, ethylene was fed while

adj usting at abrt€hipshdepr dhdrotarinld/TnR. After the inside of system
was stabilized,,6 0.25mm01 of _triisobutylal um num was, charged, successively,

1.0,u mol of AHSFB¥EBYERZRIFHYIPPRAtEIHItARE WA BFLREORAESs0 char ged, 29
9 146 I LU - -hi di.et hyl zi tained i.n th
aggvg-nentigne ¥&58¥r&§§3$§99ﬁ%%4? :%} ,°§%g?B%F§ﬁ%?%gngéﬁ"hag started.
The poly@prizagfgf%éggegaig'g@dygigéy’_jh{d{gggg.CAs a result of the

pol ymeri zati on, f ethyl'ene-"1- héxene opol ymer was obt ai ned.

T ab01/ . M bR o R A hesi & of

bi s(pent af | UOT IPPENGEY ). B BG 516 ta 200N four necked f1ask in which the

at nosphere was replaced wth argon after reduced
butylpyrazolyl)borateltitanium tribromide,
[hydrotris(3,5-di-tert-

10 butylpyrazolyl)borateltitanium triiodide, [tris(3,5-
dimethylpyrazolyl)methylltitanium trichloride,
[tris(3,5-dimethylpyrazolyl)methyl]ltitanium
tribromide, [tris(3,5-
dimethylpyrazolyl)methyl]titanium triiodide,

15 [tris(3,5-diethylpyrazolyl)methyl]ltitanium
trichloride, [tris(3,5-
diethylpyrazolyl)methyl]titanium tribromide,
[tris(3,5-diethylpyrazolyl)methyl]titanium triiodide,
[tris(3,5-di-tert-butylpyrazolyl)methyl]titanium

20 trichloride, [tris(3,5-di-tert-
butylpyrazolyl)methylltitanium tribromide,
[tris(3,5-di-tert-butylpyrazolyl)methyl]ltitanium
triiodide and the like, compounds in which titanium of
these compounds is replaced with zirconium or hafnium,

25 compounds in which (2-phenoxy) of these compounds is

replaced with (3-phenyl-2-phenoxy), (3-

trimethylsilyl-2-phenoxy) or (3-tert-



S pressure drying under vacuum 50nl of hexane and 10mL ( | Omol) of a
hexane sol ution of diethylzinc ( |.0OOmwl/L) were charged and the m xture
was cooled to -78C . Thereto, 20m (20mmvl) of a hexane solution (I.Orol/L)
of pentafl uorophenol was gradually added dropwi se at room 1o tenperature .
The content article becane white slurry in accordance with proceedi ng of
the reaction. After conpletion of dropwi%e addition, the tenperature was
gradual ly raised to roomtenperature, and stirring was further carried out
for 4 hours . The white solid prepared i5 was separated by filtration with
a glass filterbuagdddmgtigy heisl vhr 2 + hlenoxy indeprmpegadsd iy edsigle to obtain
3.41g (7.90mol, 79~) of bi s(pentafl uorophenoxy)zincas a white solid.

1' G- NVR ( THF- d8}meghydsi4 ylaneg @F=bixasp)conpeugdso isnrepisren (yith

JC- F=249Hz), 131.7.(m .,JC-F=236Hz 2) Pol rization After dryin nd

vaguun1?n auto@FS&Bgﬂéﬁ%ﬁi%ﬂ?drﬁ%ﬁé%%yﬁﬁ%¥g$eﬁﬁenbréquipped myihgaustfirer
' h h t.h f W . J

201 vent and JoRERSERORYRIE 4 Comibinas” BT und R bt nr ek L5

was heateg 1o ¢flse Shpbuhls {&\rep1dcdPURERLE Puol LY W ERIGET WhI I €

diiodide, dimethyl, diethyl, diisopropyl,
bis(dimethylamide), bis(diethylamide), dimethoxide,
diethoxide, di-n-butoxide, diisopropoxide or
bis(diacetoxy) and the like.

10 Among the metal compounds(II) represented by the
general formula [10], specific examples of a compound
in which a metal atom is a nickel atom include 2,2'-
methylenebis[(4R)-4-phenyl-5,5"'-
dimethyloxazoline]nickel dichloride, 2,2'-

15 methylenebis[(4R)-4-phenyl-5,5"'-
dimethyloxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)-4-phenyl-5,5"-
diethyloxazoline]nickgl dichloride, 2,2'-
methylenebis[(4R)-4-phenyl-5,5"-

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

25 methylenebis[(4R)-4-phenyl-5,5"'-
diisopropyloxazoline]lnickel dichloride, 2,2'-

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



adjusting at an ethyl ene pressure of 6kg/cnez. After the inside of system
was stabilized, 0.25mol of triisobutylalum num was charged, successively,
1.0~ nmol of ethyl enebis(indenyl)zirconiumdichloride was 5 charged, 40ny
(92,u nol) of the zinc conpound obtained in the above-nentioned (1) was
further charged, and polynerization was started. The polynerizati on was
carried out for 30 minutes. As a resul t18f the pol ynmerization, 1.35g of an
et hyl ene- 1- hexene copol yner to was obtained. Polynerization activity was
2.7X 106g/nol/h. SCB = 16..8, [ ~] = 1.41d1/g, Mv = 97000, MM Wn - 2. 2.
Mel ting poi nt dbisonropyglorraediimellnicie sydibeansdef Bi.2(pent af
Iuorophenoxyzincoxyg i 5 nethyl horane conpound Into a 200ml four-necked
flask in whi ci"eRaY4eR8LpRE(4RIgL R Wt h argon, 655. 4ng (10. 6rmol)

of methyl boric_acid. (97% .and 5 f talueng, e _charged _gnd the m xture
was cool ed to 4%%%91§5FF 1263&P§5%5§EFV§§¥frf?%%i?ﬁggsruﬁr article, 20.8nl
( 21 . 2mmol ) G 432M_.he 3 ution ) was added dropwi se. A
white gel preé?%§?§?§£éggsi éggrgézﬁh g@c&?’ance with increase of the

amount of; dfOnfiéfcgdﬂk%&ﬁexaé&ﬁﬁﬂné¥ﬂﬁéﬁaiCﬁaﬂ%oﬂiaewﬁ§?zadditi0”1 the 25

tenperature was gradually raised to roomtenperature, and stirring was
further carri gfe®ny18R6b2sNQURY -4 -PHIBEI0,5 181 Ol (21. 2nmo1l) of

pent af | uor ophenol (1. 78M hexane
dimethoxyoxazolinelnickel dichloride, 2,2'-
methylenebis[(4R)-4-phenyl-5,5"-
dimethoxyoxazoline]lnickel dibromide, 2,2'-

10 methylenebis[ (4R)-4-phenyl-5,5"'~
diethoxyoxazolinelnickel dichloride, 2,2'-
methylenebis|[ (4R)-4-phenyl-5,5"-
diethoxyoxazoline]nickel dibromide, 2,2'-~
methylenebis[(4R)-4-phenyl-5,5"-

15 diphenyloxazoline]lnickel dichloride, 2,2'-
methylenebis[ (4R)-4-phenyl-5,5"'-
diphenyloxazolinelnickel dibromide,
methylenebis[ (4R)-4-methyl-5,5"-di-(2-
methylphenyl)oxazoline]nickel dibromide,

20 methylenebis[(4R)-4-methyl-5,5"-di-(3-
methylphenyl)oxazoline]lnickel dibromide,
methylenebis[(4R)-4-methyl-5,5"-di-(4-
methylphenyl)oxazoline]lnickel dibromide,
methylenebis[(4R)-4-methyl-5,5'-4i-(2-

25 methoxyphenyl)oxazoline]nickel dibromide,
methylenebis[(4R)-4-methyl-5,5"'-di~-(3~

methoxyphenyl)oxazoline]lnickel dibromide,



160 solution) was gradually added dropw se, and stirring was further
carried out for 11 hours . The solvent was renoved by distillation under
reduced pressure, and drying was carried out to obtain 6.06g of a white
powder. 5 (2) Polynerization After drying under vacuum an autocl ave havi ng
an inner volune of 400mlL equi pped with a §£1rrer and repl acing the
at nosphere thereof with argon, 190nmlL of heXane as a solvent and 10nmlL of
1- hexene as a conononer to were charged and the reactor was heated to 70C .
After the raise & thariparesil e 484 hyl en s fed while adjusting at an
et hyl ene pressurggg% 6kg/cnz.F&&?LrXtﬁggpﬁgrée56fd§ydMen1mas stabilized,
0. 25mmol of trii Oy Rhiemiy 1L s d,. successively, 1.0~ 15 nol of
ethylenebis(indengl%zirconiun1dichlorlgegﬁkgk%ﬁaﬁéé§9m34e2ng (61. 7~t nol) of
the zi nc conpourfB®bBY4rRedisd spie- BN One ﬂé 1 i-mas further

The %EY@ REQ4Lnen5was -carri ed out

charged, and pol ization was started.

for 30 ninutes.%%Ei?%%gﬂpﬁ}dnipke12@ﬂuﬂdﬂﬁﬁézation, 3.42g of an

et hyl ene- 1shexeng, I [ was obtained. Polynerization activity was 6.8X
1069/ nol / h. Exanpl efslhgerz/%l%g/ﬁi’%gifé 481) AW dxda ) £5. | o a 100nmd
flask in which h?@r@ﬁgﬁgﬁgéﬁlmas replaced with argon, 8 3 (18.7nnnl) of
di ethyl zi nc (1.02M hexane RA¢hal dabirofddieqf tol uene were 161 charged
10 . 5ml ( 18 . 7mmol ) of

and the m xtur emeaydeal®d -78C.  Thereto,
pent af | uor ophenol ( 1 .e78l\% el 4] U‘Ei’@ﬁyhmexg&adu@alel_g dded dropwi se.

After conpletioﬂYoioHenaw@qu%yﬁéﬂ(ﬁ}qﬁﬁ% erag;;siggsoﬁtg¥gruilLguiaiiﬁgn

to roomtenperature, and stirring wa

10m of a tol udtetylenebhsobplrdq 46336 of 1,3-cycl opentanediol (a

m xture qf, cis-jsoner and trans-isomer; man WrdECbinat-dyiteh Co., Ltd.
Tohenita

purity = 95% W 1§} holileRelo ad bW at, rpom tenperature, and
ni ght. Then, th¢ ol3/ent was renoved by

stirring was cgjll out. over
distillation unggﬁiiﬁﬁﬁﬁkﬁb@%%kuﬁeisapﬂobbg_ggng prepared was dried at

room t enper at UaemARHET SLeduced pressure to obtain 5.44g of the conpound
(1-8)" @ﬁof%zéilnéﬁnickel dibromide, 2,2'.

methylenebis[(4R)-4-isopropyl-5 5-

dlethyloxazoline]nickel dibromide, 2 2
B ’ ’ -

methylenebis[(4R)—4-isopropyl-5 5-di-n

ro i
p pyloxazoline]nlckel dibromide, methylenebis[(4R)

4-isopr - g
Propyl 5,5—dllsopropyloxazoline]nickel

dibromide, 2,2'- i
.2 methy;enebls[(4R)-4-1sopropyl-5 5-

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

diphenyloxazoline]nickel dibromide, 2 2'-

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

methylphenyl)oxazoline]nickel dibromide, 2 2"

methylenebis[(4R)-4-isopropyl—5 5-di-(3-

25
methylphenyl)oxazoline]nickel dibromide, 2 2'

methylenebis[(4R)-4~isopropyl—5 5-di-(4

methylphenyl)oxazoline]nickel dibromide, 2 2"



15 (2) Polynerization After drying under vacuum an autocl ave havi ng an

i nner volune of 400nl equi pped with a stirrer and replacing the atnosphere
t.hereof with argon, 190mL of hexane as a solvent and 10nl of 1-hexene as a
conononmer 20 were charged and the reactor was heated to 70~ . After the

rai se of tenperature, ethylene was fed while adjusting at an ethyl ene
pressure of 6kg/cne. After the inside &ﬁzsysten1mas stabilized, 0.25mvD1l of
triisobutylal um numwas charged, successively, 1.0~ 25 nol of

et hyl enebi s(i nden Iizircqniunldichloride was charged, 36.3ny
(122,c.anI-Zd§36¥Y aeeRdARd dRd A1 RHARY hiedl. Pndihé2above- mentioned ( 1)
was further charged, 162 and pol ynerj zation s started. The

pol yneri zati orf® ofﬁpppﬁﬂlgﬁﬁaﬁ&l%ﬂfLﬂ%ﬁﬁ%%.gggramFggul?'3P'the

I i zati ) . I -1-h L bt ai ned.
Pol ymor i zat 1 otsEePePpgLaRl FR% € b TS "RRMEIE 20 (1) synthesi s of

conpound (1-9) { s I 3 e re s_replaced wth
ar gon, 1.0ug(?é%&§§€R§gg?&fﬁg%%%ﬁ¥ﬁﬁﬁqﬁéh%£y%g%§§ﬂ£a§hdzggnﬂ of toluene
wer e cha@ged,,@@ghﬁbgngbigqqqnwaq_qgéyg3¥§ymgpgoagd(go O-C. Thereto,
15.8nml (16.1nmmol) of diethylzinc (1.02M "hexane sol ution) was added

dropwi se. Aft afecloopyphennl)bxdzelwned midtkdl odibiempaeat pr,e'was gradual |y
raised to 15 roomtenperature, and stirring was further carried out for 24
hours. Ther et aethphéné¢Biiwpirodf( 4Pantdafidamrephbovaz¢2ihet 6l dére

sol ution) was added dropwi se at roomtenperature. After conpletion of

dropwi se addi tG¥fLowtaBe ]} plefedadibromnide cad r? ed out
methylenebis[spiro{(4R)-4-1isopropyloxazoline-5,1"'-

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

15 methylenebis[ (4R)~4-isobutyl-5,5~
dimethyloxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)-4-isobutyl-5,5-
diethyloxazoline]nickel dibromide, 2,2'-
methylenebis[ (4R)-4-isobutyl-5,5-di-n-

20 propyloxazoline]nickel dibromide, 2,2'-~
methylenebis[ (4R)-4-isobutyl-5,5-
diisopropyloxazoline]nickel dibromide, 2,2'-
methylenebis[ (4R)-4-isobutyl-5,5-
dicyclohexyloxazolinelnickel dibromide, 2,2'-

25 methylenebis[(4R)-4-isobutyl-5,5-
diphenyloxazoline]lnickel dibromide, 2,2'-

methylenebis[ (4R)~4-isobutyl-5,5-di-(2-



20 over night. Then) volatile materials were renmoved by distillation, and
the solid prepared was dried at roomtenperature under reduced pressure to
obtain the conmpound (I1-9). (2) Polynerization 25 After drying under vacuum
an aut ocl ave having an inner volunme of 400mL equi pped with a stirrer and
repl aci ng the atnosphere thereof with argon, 190nil of 163 hexane as a

sol vent and 10nl of 1-hexene as a connﬁéger were charged and the reactor
was heated to 70C . After the raise of tenperature, ethylene was fed while
adjusting at an ethyl ene pressure of 6kg/cn2. After the 5 inside of system
was st abi | i zedne thpbphenydi oxazoddmea Y ixgked nidkbresidnar ged,' -successivel y,
1.01 nol of ethylenebis(indenyl)zirconiumdichloride was charged, 26.Omg
(119, u nol - Zn)"&Ehyhene ﬁﬁé&ﬁﬁ)tﬁﬂ%SQHH§¥¥Eﬂ'?ﬁd%hé3above-nentioned (1)

was further charged 0. a ol rizatiqn was, started. The,pol ynerization
Was carried ots POTLEReRTIpEE oA e TA Y SR BEERLAR) ndr 2251 one 0 24g of
an et hyl ene- 1- NS s I .= Pol yhefjzation activity was
4.8 X 105g/ molh: geﬁgg%?(gq%m%l)l%ﬁ%gis'%fag 4 nd (1-10) Into a
100mi f'%Ski'hé@ﬂ%?bﬁ@ﬁyﬁ@BR%&@@T%éTﬁidﬁ%ﬂf%ﬁ%&&ﬁi&e§r§95'-l-029

(8.07mm1) of 1,2,3trihydroxybenzene and 30nl of toluene were charged, and
20 the m xtur ene@sy BéhéebEY [ QAR )CAC i =5 Thed et p2-23. 7ml (24. 2rmol) of
di ethyl zinc (1.02M hexane solution) was added dropw se. After conpletion
of dropw se adtdthaxyphenp)akaze lvdae Igriackedl |dibvaomidet 021, @8dm t enper at ure
and stirring was further carried out 25 for 24 hours. Thereto, 12.1nl
(24.2mol ) of msrhuienebbphéAsl) -@2Msabmtelrd st di 68 was added dropwi se

at roomtenperature. After_conpl etion _of
P methoxyphenyl?oggzoline]nickel dibromide, 2,2'-

10 methylenebis[ (4R)-4-1sobutyl-5,5-di-(4-
methoxyphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-isobutyloxazoline-5,1"'-
cyclobutane}) ]nickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-isobutyloxazoline-5,1"-

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

20 methylenebis[(4R)-4-tert-butyl-5,5-
dimethyloxazoline]lnickel dibromide, 2,2°'-
methylenebis{ (4R)-4-tert-butyl-5,5-
diethyloxazoline]nickel dibromide, 2,2'-~
methylenebis[(4R)-4-tert-butyl-5,5-di-n-

25 propyloxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)-4-tert-butyl-5,5-

diisopropyloxazolinelnickel dibromide, 2,2'-



164 dropwi se addition, and stirring was further carried out over night.
Then, volatile materials were renoved by distillation, and the solid
prepared was dried at roomtenperature under reduced pressure to obtain
7.89g of 5 the compound (1-10). (2)Polynerization After drying under vacuum

an aut ocl ave having an inner vol ume oflﬂPOnﬂ equi pped with a stirrer and
repl aci ng the atnosphere thereof with @rgon, 190nl of to hexane as a

sol vent and 10nl of 1-hexene as a conononmer were charged and the reactor
was heated to 70C . After the raise of te r%t re, ethylene was fed while
B\

adj usting at BetayhAnaRl i ARYT4-BPrERRE “er the inside of system
Succesei vel y. dipenoonizekigs LbaREE MBI Cam di chlor i de was
aboves ment | onBAERYAeneERR { () 2h- ERERCBIRIANG 65 U0 P24l on was started.
The pol yﬂeriza&g}%&%,%&&% 61?.%9%1512613@1'%&%1%, As,presult of the

pol ymeri zati on, an et hyl ene- 1- hexene copol yner was obt ai ned.
Pol ymeri zat i Opeq&lyildrieb MaS( £r X4 1089t ABLklyL -Bxdmdie (22- 25 (1) Synthesis of

conpound (I-11) Into a 100nmlL flask in which the atnosphere was repl aced

with argon, Smerhy(lprtmgpl)oxdzelehbyhickel dibromide, 2,2'-
methylenebis[ (4R)-4-tert-butyl-5,5-di-(3-
methylphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)-4—tert—butyl-5,5-di-(4—

10 methylphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)-4-tert-butyl-5,5—di-(2—
methoxyphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)—4—tert—butyl-5,5—di-(3-
methoxyphenyl)oxazoline]lnickel dibromide, 2,2'-

15 methylenebis[(4R)—4-tert-buty1-5,5-di-(4—
methoxyphenyl)oxazolinelnickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-tert—butyloxazoline-5,1'-
cyclobutane}lnickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-tert-butyloxazoline—5,1'-

20 cyclopentane}lnickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-tert-butyloxazoline-5,1'-
cyclohexane}]nickel dibromide, 2,2'-
methylenebis[spiro((4R)-4—tert—butyloxazoline-5,1'—
cycloheptane}lnickel dibromide, 2,2'-

25 methylenebis[(4R)-4-phenyl-5,5-
dimethyloxazoline]lnickel dibromide, 2,2'-

methylenebls[(4R)-4-phenyl-5,5-



165 (1.02M hexane solution) and 10m of toluene were charged, and the

m xture was stirred and cooled to 78C. Thereto, 4.6nl (8.2mvpl) of

pent af | uor ophenol (1.78M toluene solution) was gradually added dropw se. s

After conpletion of dropw se addition, tenperature was gradually raised to

roomtenperature, and stirring was furtq r carried out for 1 hour. Then, O
97g ( 2 . Omol) of calix [ 4] arené ? 89% ) (manufactured by aldrich

Co, ) ( 2M toluene solution) was added, and stirring was carried to out

over night. Then, volatile materials were renpyed by _distillation) and the

solid prepar eddi@EndLPEa 2zl inGdR il rdt RFMEH8er 2r édiced pressure to
obtain 2. 52g of_ _ithe conmpo [-11). 0, rization 15 After dryin
under vacuun?d%egﬁ¥§8P§§gsﬁ3§ﬁﬁg%ﬁ#qﬁﬁég'ékﬁﬁﬁg'Bf 400n equi pped m{thga
stirrer and reﬁ%ﬁﬁkggx%?ﬁégégg%qEﬁéat&fgfgmi&éghzaﬁggn, 190mL of hexane as

a solvent and as a conononer were’charged and the reactor

was heated t0 {0Fy16hE84 549 4iRNC 4/ RéhWi-5 efperature, ethylene was fed
whil e adjusting at” an ethylene pressure of 6kg/cne. After the inside of

system was st apii s8p8op§13RaTRl idfe Iridkeobud ybadbrbaaymyas -char ged,
successively, 1.0 a nmol of ethyl enebis(indenyl)zirconiumdichloride was 25
charged, 41.2methigYgnablisZi}RIf-4-+phexgnpound- (1-11) obtained in the
above-nmentioned ( 1 ) was further charged, and pol ynerization was started.
The pol yreri zadievchaBexydoxegoddme kul &trl fdibBomiflaut 8s2'As a result of

t he pol yneri zati on, 0.0Big of an et hyl ene- hexene-1 copol yner was obt ai ned.
Pol yneri zat i orM&ERY4PRGD é‘f??'ﬁﬂﬂ§&ﬁ¥&ﬂ§+ﬁ'5 As described above in

compound of o bR SR ) G RESTERed i et PR Y 120375 Cat al yot For

addi ti ongpol y {EfigﬁgbygkQQRqeﬁe§H§ﬁyﬂugﬂsxaiypyri;ation activity by

using as a catalyst aid 1o conponent for activation, is provided, and a

producti on methylphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)-4-phenyl-5,5-di-(3-~
methylphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)-4-phenyl-5,5-di-(4-~

15 methylphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)-4-phenyl-5,5-di-(2-
methoxyphenyl)oxazolinelnickel dibromide, 2,2'-
methylenebis[(4R)-4-phenyl-5,5-di-(3-
methoxyphenyl)oxazoline]lnickel dibromide, 2,2'-

20 methylenebis[ (4R)-4-phenyl-5,5-di-(4-
methoxyphenyl)oxazoline]lnickel dibromide,
methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"'-
cyclobutane}]lnickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"-

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

cyclohexane}Inickel dibromide, 2,2'-



met hod of the conpound, a catal yst conponent for addition polynerization
conprising the conpound, a catalyst for addition polynerization which is
made by using the conpound and reveals a high polynerization 15 activity,
and an efficient process for producing an ol efin polymer using the catal yst
for addition polynerization, are provided. f 167 CLAIMS: 1. An electron
wi t hdr awi ng group-contai ning metal 5 cé&pound (1) obtai ned by contacting
(a), (b) and (c) described belowin the presence of an ether conpound as a
solvent: ( a) a conmpound represented by the general formula [ 1] , MLlIc |
1] 1o ( b)) anebhpbenebigpspdan{ddRy 4tphensneonazoédinata,[l'2 ] , R p_LT1H
[ 2] , and ( c )_a conpound represented by the general fornmula [ 3 ]

R~q ZJI Hz | SqYW%PHaPﬁ}é&éﬁ?‘@flﬂié’ & Foffmlae [ 1] to[ 3] , M
15 represents an atom of G 11 to Xl or_ the |anthanide series of the

u
Peri odic Tam<¥e¥b¥%ﬁ?%§%ﬁ§Z4§)V$79ﬁﬁ¥$k'§m§'L' represents a hydrogen
atom a hal ogey. hydr.ogar.h ar X n a,pLyral nunmber of L'' s
exi st they|ﬂ§%@éﬁ%%€é§%?9X%H§ﬁ§3ﬁ%£b 4¥ﬁﬁ%ﬁigkj ﬁi&zé represents an
eIectrongMttuMéwﬁimbgiggg[@ﬁRq_QL%g%%?yugﬂgﬁ ng an el ectron-w t hdraw ng
y

group; RZrepresents a rocarbon grou or ‘a hal ogenat ed hydrocarbon group
, Wwhen a pluraji Eéx Q%0 REneIn@¥kell divimiwy, bg, putual ly the same or

different; each of T' and J1 independently 25 represents an atom of G oup
XV or G oup XvietHyldme®esi 0dR) -Tablemzyand saxailai-p and g represents a
valence of 'I'1l and J1, respectively. 168

propyloxazolinelnickel dibromide, 2,2'-
methylenebis[(4R)-4-benzyl-5,5-

10 diisopropyloxazolinelnickel dibromide, 2,2'-
methylenebis|[ (4R)-4-benzyl-5,5-
dicyclohexyloxazoline]nicke; dibromide, 2,2'-
methylenebis[ (4R)-4-benzyl-5,5-
diphenyl)oxazoline]lnickel dibromide, 2,2'-

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

20 methylphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)-4-benzyl-5,5-di-(2-
methoxyphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)-4-benzyl-5,5-di-(3-
methoxyphenyl)oxazolinelnickel dibromide, 2,2'-

25 methylenebis[ (4R)-4-benzyl-5,5-di-(4-
methoxyphenyl)oxazolinelnickel dibromide, 2,2'-

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



2. The conpound according to claim1l, wherein Tl is a nitrogen atomor an
oxygen atom 3. The conpound according to claiml1l or 2, wherein RL is a

hal ogenat ed hydrocarbon group. 5 4. The conpound according to any one of
claims 1 to 3, wherein ML is an atomof Goup XIilI. 5. The conpound
according to claim4, wherein the atomis zinc. 6. A catal yst conponent for
addi tion polynerization 10 conposed of 4lfie el ectron wi t hdraw ng
group-contai ning netal conpound (1) of any one of clains 1 to 5.
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Table 1

R°=Rf=H R°=Rf=methyl Acenaphthyl by R® & Rf
X°= X*= F X* = F

R°=Rf=H R°=Rf=methyl Acenaphthyl by R® & Rf
X*= C1 X®= Cl X* = Cl

R°=Rf=H R°=Rf=methyl Acenaphthyl by R® & Rf
X'= I X*= I X* =1

R°=Rf=H R°=R'=methyl Acenaphthyl by R® & Rf
X*=Methyl X?= methyl X* = methyl

R°=Rf=H R°=Rf=methyl Acenaphthyl by R® & Rf
X®*= Ethyl X?=ethyl X* = ethyl

R°=Rf=H R°=Rf=methyl Acenaphthyl by R°® & Rf

X*=n-propyl [ X°= n-propyl X* = n-propyl

R°=Rf=H R°=R*=methyl Acenaphthyl by R® & Rf

X*=isopropyl| X*= isopropyl |X® = isopropyl

R°=Rf=H R°=R'=methyl Acenaphthyl by R® & Rf
X®= n-butyl | X®= n-butyl X* = n-butyl
R°=Rf=H R°=Rf=methyl Acenaphthyl by R® & Rf
X*= phenyl X*= phenyl X* = phenyl
R°=Rf=H R°=Rf=methyl Acenaphthyl by R°® & Rf
X*= benzyl X®= benzyl X* = benzyl

Further, compounds wherein a nickel atom is replaced

with a palladium atom, a cobalt atom, a rhodium atom or
a ruthenium atom can be similarly exemplified in the
5 above-mentioned nickel compounds.
Among the metal compounds(II) represented by the

general formula[ll], specific examples of a compound in
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which a transition metal atom is an iron atom include
2,6-bis-[1-(2,6-
dimethylphenylimino)ethyl]pyridineiron dichloride,
2,6-bis-[1-(2,6-diisopropylphenylimino)ethyl]
pyridineiron dichloride, 2,6-bis-[1-(2-tert-
butylphenylimino)ethyl]lpyridineiron dichloride,
[hydrotris(3,5-dimethylpyrazolyl)borate]iron
chloride, [hydrotris(3,5-dimethylpyrazolyl)
borateliron bromide, [hydrotris(3,5-
dimethylpyrazolyl)borate]iron ilodide,
[hydrotris(3,5-dimethylpyrazolyl)borate]iron methyl,
[hydrotris(3,5-dimethylpyrazolyl)borate]iron ethyl,
[hydrotris(3,5-dimethylpyrazolyl)borate]iron allyl,
[hydrotris(3,5-dimethylpyrazolyl)borateliron
methallyl, [hydrotris(3,5-diethylpyrazolyl)
borateliron chloride, [hydrotris(3,5-
diethylpyrazolyl)borate]iron bromide,
[hydrotris(3,5-diethylpyrazolyl)borateliron iodide,
[hydrotris(3,5-diethylpyrazolyl)borate]iron methyl,
[hydrotris(3,5-diethylpyrazolyl)borate]iron ethyl,
[hydrotris(3,5-diethylpyrazolyl)borateliron allyl,
[hydrotris(3,5-diethylpyrazolyl)borate]iron
methallyl, [hydrotris(3,5-di-tert-
butylpyrazolyl)borateliron chloride, [hydrotris(3,5-
di-tert-butylpyrazolyl)borate]liron bromide,
[hydrotris(3,5-di-tert-butylpyrazolyl)borateliron

iodide, [hydrotris(3,5-di-tert-
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5 butylpyrazolyl)boratel]iron methallyl, and the like.
Further, compounds wherein an iron atom is replaced
with a cobalt atom or a nickel atom can be similarly
exemplified in the above-mentioned iron compounds.
Moreover, among the metal compounds(II)

10 represented by the general formula[ll], specific
examples of U -oxo type compounds include i -
oxobis{isopropylidene(cyclopentadienyl)(2-
phenoxy)titanium chloride},

U -oxobis{isopropylidene(cyclopentadienyl) (2-
15 phenoxy)titanium methoxide},
U -oxobis{isopropylidene(cyclopentadienyl) (3-tert-
butyl-5-methyl-2-phenoxy)titanium chloride},
U -oxobis{isopropylidene(cyclopentadienyl)(3-tert-
butyl-5-methyl-2-phenoxy)titanium methoxide},

20 U -oxobis{isopropylidene(methylcyclopentadienyl) (2-
phenoxy)titanium chloride}, u -
oxobis{isopropylidene(methylcyclopentadienyl) (2-
phenoxy)titanium methoxide}, u -
oxobis{isopropylidene(methylcyclopentadienyl) (3-

25 tert-butyl-5-methyl-2-phenoxy)titanium chloride}, u«
-oxobis{isopropylidene(methylcyclopentadienyl) (3-

tert-butyl-5-methyl-2-phenoxy)titanium methoxide}, u«
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oxobis{isopropylidene(tetramethylcyclopentadienyl) (2
5 -phenoxy)titanium methoxide}, u-
oxobis{isopropylidene(tetramethylcyclopentadienyl) (3
-tert-butyl-5-methyl-2-phenoxy)titanium chloride}, u
-oxobis{isopropylidene
(tetramethylcyclopentadienyl) (3-tert-butyl-5-methyl-

10 2-phenoxy)titanium methoxide}, u-
oxobis{dimethylsilylene(cyclopentadienyl) (2-
phenoxy)titanium chloride}, U -
oxobis{dimethylsiiylene(cyclopentadienyl)(2-
phenoxy)titanium methoxide}, u-

15 oxobis{dimethylsilylene(cyclopentadienyl)(3-tert-
butyl-5-methyl-2-phenoxy)titanium chloride},

U -oxobis{dimethylsilylene(cyclopentadienyl)(3-tert-
butyl-5-methyl-2-phenoxy)titanium methoxide},
U -oxobis{dimethylsilylene(methylcyclopentadienyl)

20 (2-phenoxy)titanium cﬁloride}, u-
oxobis{dimethylsilylene(methylcyclopentadienyl)(2-
phenoxy)titanium methoxidel}, U« -
oxobis{dimethylsilylene(methylcyclopentadienyl) (3-
tert-butyl-5-methyl-2-phenoxy)titanium chloride}, u

25 -oxobis{dimethylsilylene(methylcyclopentadienyl) (3-
tert-butyl-5-methyl-2-phenoxy)titanium methoxide}, «

-oxobis{dimethylsilylene
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(3-tert-butyl-5-methyl-2-phenoxy)titanium chloride},
U -oxobis{dimethylsilylene
(tetramethylcyclopentadienyl) (3-tert-butyl-5-methyl-
2-phenoxy)titanium methoxide} di-u -

10 oxobis[isopropylidene(cyclopentadienyl) (2-
phenoxy)titanium]}, di-u-
oxobis[isopropylidene(cyclopentadienyl) (3-tert-
butyl-5-methyl-2-phenoxy)titanium],
ai-Lu-

15 oxobis[isopropylidene(methylcyclopentadienyl) (2-
phenoxy)titanium], di-u-
oxobis[isopropylidene(methylcyclopentadienyl) (3-
tert-butyl-S-methyl-z—phenoxy)titanium],

di- U4 -oxobis[isopropylidene

20 (tetramethylcyclopentadienyl) (2-phenoxy)titanium],
di- i -oxobis[isopropylidene
(tetramethylcyclopentadienyl) (3-tert-butyl-5-methyl-
2-phenoxy)titanium], di- 4 -oxobis
[dimethylsilylene(cyclopentadienyl) (2-

25 phenoxy) titanium], di-u-
oxobis[dimethylsilylene(cyclopentadienyl)(3-tert-

butyl-5-methyl-2-phenoxy)titanium], di-u-
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5 oxobis[dimethylsilylene(tetramethylcyclopentadienyl)
(2-phenoxy)titanium], di-u -
oxobis[dimethylsilylene(tetramethylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium] and the
like.

10 Furthermore, compounds in which a titanium atom is
replaced with a zirconium atom or a hafnium atom can be

similarly exemplified in the above-mentioned titanium

compounds.

Specific Examples of the metal compounds(II) other

15 than the metal compounds represented by the general
formula [11] and U -oxo type metal compounds include
nickel chloride, nickel bromide, nickel iodide, nickel
sulfate as a compound in which metal atom is nickel atom,
nickel nitrate, nickel perchlorate, nickel acetate,

20 nickel trifluoroacetate, nickel cyanide, nickel oxalate,
nickel acetylacetonate, bis (allyl) nickel, bis(1l,5-
cyclooctadiene)nickel, dichloro(l,5-cyclooctadiene)
nickel, dichlorobis(acetonitrile)nickel,
dichlorobis(benzonitrile)nickel, carbonyl

25 tris(triphenylphosphine)nickel,

dichlorobis(triethylphosphine)nickel, di-acetobis
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bis(diphenylphosphino)ethane]lnickel, dichloro[1l, 3-
5 bis(diphenylphosphino)propanelnickel, bis[1l,3-

bis(diphenylphosphino)propane]lnickel, tetraamine

nickel nitrate, tetrakis(acetonitrile)nickel

tetrafluoroborate, nickel phthalocyanine, etc.

Among the metal compounds(II), specific examples of a
10 compound in which a transition metal atom is a vanadium
atom include wvanadium acetylacetonate, vanadium
tetrachloride, vanadium oxy trichloride and the like.
Among the metal compounds(II), specific examples of a
compound in which a transition metal atom is a samarium
15 atom include bis(pentamethylcyclopentadienyl)samarium
methyltetrahydreofuran and the like.
Among the metal compounds(II), specific examples of
a compound iﬁ which a transition metal atom is an
ytterbium atom include
20 bis(pentamethylcyclopentadienyl)ytterbium

methyltetrahydrofuran and the like,
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(wherein respective R® groups independently represent a
hydrogen atom, halogen atom or hydrocarbon group, they
may be the same or different, and two or more of them
may be bonded mutually and may form a ring. Xb groups
5 independently represent a hydrogen atom, halogen atom
or hydrocarbon group, they may be the same or different,
and may be bonded mutually and may form a ring.)
These metal compounds(IX) may be used alone, or in
combination of 2 or more kinds of the compounds.

10 In the metal compounds described above, as a metal
compound(II) used in the present invention, compounds
represented by the general formula [11] are preferable.

Among these, metal compounds in which M in the
general formula [10] is a transitionmetal are preferable,

15 and further, particularly metal compounds 1in which L in
the general formula [10] is a group having at least one
cyclopentadiene type anion skeleton, are preferable.
(III) Organocaluminum compound

As the organcaluminum compound (III) which is a

20 component used for the catalyst for addition

polymerization of the present invention, known

organocaluminum compounds can be used. The
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organoaluminum compound indicated by the genera
formula [13] described below is preferable.
R",AlZ, , [(13]
(wherein R" represents a hydrocarbon group, all of R"'s
5 may be the same or different. Z represents a hydrogen
atom, a halogen atom, an alkoxy group, an aralkyloxy
group or an aryloxy group, and "b" represents a numeral
satisfying 0< b = 3.)
R" in the general formula [13] representing the
10 organoaluminum compound is preferably a hydrocarbon
group having 1 to 24 carbon atoms, and more preferably
an alkyl group having 1 to 24 carbon atoms. Specific
examples include a methyl group, an ethyl group, a
n-propyl group, a n-butyl group, an isobutyl group, a
15 n-hexyl group, a 2-methylhexyl group, a n-octyl group
and the like, and an ethyl group, a n-butyl group, an
isobutyl group or a n-hexyl group is preferable.

Furthe;:, specific example of a case in which Z is
a halogen atom includes a fluorine atom, a chlorine atom,

20 a bromine atom, an iodine atom, and a chlorine atom
is preferable.

The alkoxy group in Z is preferably an alkoxy group
having 1 to 24 carbon atoms, and specific examples
include a methoxy group, an ethoxy group, a n-propoxy

25 group, an isopropoxy group, a n-butoxy group, a sec-

butoxy group, a tert-butoxy group, a n-pentoxy group,

a neopentoxy group, a n-hexoxy group, a n-octoxy group,
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10r/r/ a n-dodecoxy group, a n-pentadecoxy group, a n-icosoxy
group and the like, and a methoxy group, an ethoxy group
or a tert-butoxy group is preferable.
Any one of these alkoxy groups may be substituted
5 with a halogen atom such as a fluorine atom, a chlorine
atom, a bromine atom or an iodine atom, an alkoxy group
such as a methoxy group, an ethoxy group or the like,
or an aryloxy group such as a phenoxy group or the like.
The aryloxy group in Y is preferably an aryloxy

10 group having 6 to 24 carbon atoms, and specific examples
include a phenoxy group, a 2-methylphenoxy group, a
3-methylphenoxy group, a 4-methylphenoxy group, a
2,3-dimethylphenokygroup,a2,4-dimethylphenoxygroup,

a 2,5-dimethylphenoxy group, a 2,6-dimethylphenoxy

15 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-
trimethylphenoxygroup,a2,4,5-trimethylphenoxyg;oup,
a 2,4,6-trimethylphenoxy group, a 3,4,5-

20 trimethylphenoxy group, a 2,3,4,5-tetramethylphenoxy
group, a 2,3,4,6-tetramethylphenoxy group, 2,3,5,6-
tetramethylphenoxy group, a pentamethylphenoxy group,
an ethylphenoxy group, a n-propylphenoxy group, an
isopropylphenoxy group, a n-butylphenoxy group, a

25 sec-butylphenoxy group, a tert-butylphenoxy group, a

n-hexylphenoxy group, a n-octylphenoxy group, a n-

decylphenoxy group, a n-tetradecylphenoxy group, a
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Any one of these aryloxy groups may be
substituted with a halogen atom such as a fluorine atom,
a chlorine atom, a bromine atom, an iodine atom or the
like, an alkoxy group such as a methoxy group, an ethoxy
group or the like, or an aryloxy group such as a phenoxy
group or the like.

The aralkyloxy group in Y is preferably an
aralkyloxy group having 7 to 24 carbon atoms, and
specific examples include a benzyloxy group, a (2-
methylphenyl)methoxy group, a (3-
methylphenyl)methoxy group, a (4-
methylphenyl)methoxy group, a (2,3-
dimethylphenyl)methoxy group, a (2,4-
dimethylphenyl)methoxy group, a (2,5-
dimethylphenyl)methoxy group, a (2,6-
dimethylphenyl)methoxy group, a (3,4-
dimethylphenyl)methoxy group, a (3,5-
dimethylphenyl)methoxy group, a (2,3,4-
trimethylphenyl)methoxy group, a (2,3,5-
trimethylphenyl)methoxy group, a (2,3,6-
trimethylphenyl)methoxy group, a (2,4,5-
trimethylphenyl)methoxy group, a (2,4,6-
trimethylphenyl)methoxy group, a (3,4,5-
trimethylphenyl)methoxy group, a (2,3,4,5-
tetramethylphenyl)methoxy group, a (2,3,4,6-

tetramethylphenyl)methoxy group, a (2,3,5,6-
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(ethylphenyl)methoxy group, a (n-
propylphenyl)methoxy group, an

5 (isopropylphenyl)methoxy group, a (n-
butylphenyl)methoxy group, a (sec-
butylphenyl)methoxy group, a (tert-
butylphenyl)methoxy group, a (n-hexylphenyl)methoxy
group, a (n-octylphenyl)methoxy group, a (n-

10 decylphenyl)methoxy group, a (n-
tetradecylphenyl)methoxy group, a naphthylmethoxy
group, an anthrathenylmethoxy group and the like, and
a benzyloxy groub is preferable.

Any one of these aralkyloxy groups may be

15 substituted with a halogen atom such as a fluorine atom,
a chlorine atom, a bromine atom, an iodine atom or the
like, an alkoxy group such as a methoxy group, an ethoxy
group or the like, or an aryloxy group such as a phenoxy
group or the like.

20 Specific examples of the organoaluminum compound
represented by the general formula (13) include
trialkylaluminums such as trimethylaluminum,
triethylaluminum, tri-n-propylaluminum, tri-n-
butylaluminum, triisobutylaluminum, tri-n-

25 hexylaluminum, tri-n-octylaluminum and the like;
dialkylaluminum chlorides such as dimethylaluminum

chloride, diethylaluminum chloride, di-n-
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hydride, diethylaluminum hydride, di-n-
10 propylaluminum hydride, di-n-butylaluminum hydride,
diisobutylaluminum hydride, di-n-hexylaluminum
hydride and the like, alkyl(dialkoxy)aluminums such
as methyl{(dimethoxy)aluminum,
methyl(diethoxy)aluminum, methyl(di-tert-
15 butoxy)aluminum and the like;
dialkyl(alkoxy)aluminums such as
dimethyl(methoxy)aluminum, dimethyl(ethoxy)aluminum,
dimethyl(tept-butoxy)aluminum and the like;
alkyl(diaryloxy)aluminums such as
20 methyl(diphenoxy)aluminum, methylbis(2,6-
diisopropylphenoxy)aluminum, methylbis(2,6-
diphenylphenoxy)aluminum and the like;
dialkyl(aryloxy)aluminums such as
dimethyl(phenoxy)aluminum, dimethyl(2,6-
25 diisopropylphenoxy)aluminum, dimethyl(2,6-
diphenylphenoxy)aluminum and the like, etc.

Among these, a trialkylaluminum is preferable, and
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butylaluminum, triisobutylaluminum or tri-n-
hexylaluminum, is more preferable, and in particular,
triisobutylaluminum or tri-n-hexylaluminum is
5 preferable.
These organoaluminum compounds may be used alone,
or in combination of two or more.
The ratio (molar ratio) of the amount used of the
respective catalyst components in the present invention
10 is not particularly limited, and the molar ratio of the
component (I) to the component (II) is usually a molar
ratio of a range of (I) : (II) = from 1 : 1 to 10000 :
1, preferably from1l : 1 to 5000 : 1, and more preferably
a molar ratio of a range of from 1 : 1 to 1000 : 1. The
15 amount used in case of using the component(III) is
usually a molar ratio of a range of (II) : (III) = from
0.1 : 1 to 1 : 10000, and preferably a molar ratio of
a range of from 1 : 1 to 1 : 1000.
As the catalyst for addition polymerization of the
20 present invention, a reaction product obtained by
preliminarily contacting the component (I) and the
component (II), optionally, further the component (III)
may be also used, and they may be also used by being
separately charged in a polymerization vessel. The
25 arbitrary two components among them may be also

previously contacted, and further, another component

may be also contacted.
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BvdEH@ converted tometal atom, and preferably 0. 01 to 10mmol/L,
5 respectively. The concentration of the component (II)
is usually 0.0001 to 100 mmol/L converted to metal atom,
and preferably 0. 01 to 10mmol/L.
The method of feeding the respective components
in a reactor is not particularly limited. A method of
10 feeding the respective components in a solid condition,
a method of feeding them in a condition of a solution
in which they are dissolved in a hydrocarbon solvent from
which components such as molsture, oxygen and the like .
deactivating catalyst components are removed, or a
15 suspension or a slurry, and the like are mentioned.
Concerning the polymerization method, it should not
be specifically limited. For example, there are
mentioned a solvent polymerization or a slurry
polymerization in which an aliphatic hydrocarbon such
20 as butane, pentane, hexane, heptane, octane or the like;
an aromatic hydrocarbon such as benzene, toluene or the
like; or a halogenated hydrocarbon such as methylene
dichloride or the like is used as a solvent, a bulk
peolymerization in which polymerization is carried out
25 in a liquid monomer, a gas phase polymerization in which
polymerization is carried out in a gaseous monomer, a

high-pressure polymerization method in which
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@1!sM 10%)0&6.(,‘26. As polymerization form, either of a batch-wise type
and a continuous type are possible.

5 The polymerization temperature is usually from
-100C to 350C, preferably from -20C to 300C, and more
preferably from 20C to 300°C. The polymerization
pressure is usually from 1 to 3500kg/cm?’G, preferably
from 1 to 3000kg/cm’G, and more preferably from 1 to

10 2000kg/cm?’G. In general, the polymerization time is
appropriately determined according to the kind of a
desired polymer and a reaction apparatus, and a range
of form 1 minute to 20 hours can be adopted.

As monomers which can be used, any one of olefins

15 having 2 to 100 carbon atoms, diolefins, cyclic olefins,
alkenyl aromatic hydrocarbons and polar monomers can be
used, and two or more monomers thereof can also be used,
simultaneously. Specific examples thereof include
olefins such as ethylene, propylene, l-butene, 1-

20 pentene, 4-methyl-l-pentene-1, 5-methyl-l-hexene, 1-
hexene, l-heptene, l-octene, l-nonene, l-decene,
vinylcyclohexene and the like; diolefins such as
1l,5-hexadiene, 1l,4-hexadiene, 1l,4-pentadiene, 1,7-
octadiene, 1,8-nonadiene, 1,9-decadiene, 4-methyl-

25 1,4-hexadiene, 5-methyl-1,4-hexadiene, 7-methyl-1,6-
octadiene, 5-ethylidene-2-norbornene,

dicyclopentadiene, 5-vinyl-2-norbornene, 5-methyl-2-
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endomethylenehexahydronaphthalene, 1,3-butadiene,
isoprene, 1,3-hexadiene, 1,3-octadiene, 1,3-

5 cyclooctadiene, 1,3-cyclohexadiene and the 1like; cyclic
olefins such as norbornene, 5-methylnorbornene, 5-
ethylnorbornene, 5-butylnorbornene, 5-
phenylnorbornene, 5-benzylnorbornene,
tetracyclododecene, tricyclodecene, tricycloundecene,

10 pentacyclopentadecene, pentacyclohexadecene, 8-
methyltetracyclododecene, 8-ethyltetracyclododecene,
5-acetylnorbornene, 5-acetyloxynorbornene, 5-
methoxycarbonylnorbornene, 5-
ethoxycarbonylnorbornene, 5-methyl-5-

15 methoxycarbonylnorbornene, 5-cyanonorbornene, 8-
methoxycarbonyltetracyclododecene, 8-methyl-8-
tetracyclododecene, 8-cyanotetracyclododecene and the
like; alkenylbenzenes such as styrene, 2-
phenylpropylene, 2-phenylbutene, 3-phenylpropylene

20 and the like; alkylstyrenes such as p-methylstyrene,
m-methylstyrene, o-methylstyrene, p-ethylstyrene, m-
ethylstyrene, o-ethylstyrene, 2,4-dimethylstyrene,
2,5-dimethylstyrene, 3,4-dimethylstyrene, 3,5-
dimethylstyrene, 3-methyl-5-ethylstyrene, p-tert-

25 butylstyrene, p-sec-butylstyrene and the like;
bis(alkenyl)benzenes such as divinylbenzene and the

like; alkenyl aromatic hydrocarbons such as
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methacrylic acid, fumaric acid, maleic anhydride,

5 itaconic acid, itaconic anhydride, bicyclo(2,2,1)-5-
heptene-2,3-dicarboxylic acid and the like, and metal
salts thereof such as sodium, potassium, lithium, zinc,
magnesium, calcium and the like; @, 8 -unsaturated
carboxylic acid esters such as methyl acrylate, ethyl

10 acrylate, n-propyl acrylate, isopropyl acrylate,
tert-butyl acrylate, 2-ethylhexyl acrylate, methyl
methacrylate, ethyl methacrylate, n-propyl
methacrylate, isobropyl methacrylate, n-butyl
methacrylate, isobutyl methacrylate and the like;

15 unsaturated dicarboxylic acids such as maleic acid,
itaconic acid and the like; vinyl esters such as vinyl
acetate, vinyl propionate, vinyl capronate, vinyl
caprate, vinyl laurate, vinyl stearate, vinyl
trifluoroacetate and the like; unsaturated carboxylic

20 acid glycidylate such as acrylic acid glycidylate,
methacrylic acid glycidylate, itaconic acid
monoglycidylate and the like; etc.

The present invention can be applied to
homopolymerzation or copolymerzation of these monomers.

25 Specific examples of the monomer constituting the
copolymer include ethylene and propylene, ethylene and

l-butene, ethylene and 1-hexene, propylene and 1-butene,
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The catalyst for additlon polymerization of the
present invention is particularly suitable as a catalyst
for olefin polymerization, and suitably used for a
production process of an olefin polymer. The olefin
10 polymer is preferably a copolymer of ethylene with an
¢ -olefin in particular, and specifically, a linear low
density polyethylene (LLDPE) is preferable. Further, a
propylene polymer is preferably as the olefin polymer'
in particular
15 EXAMPLE
The present invention is further illustrated in
detail according to Examples and Comparative Examples
below, but the present invention is not limited thereto.
The measurement values of respective items in
20 Examples were measured according to methods described
below.

(1) The content of &-olefin unit in a copolymer was
determined by using a calibration curve from the
characteristic absorption of ethylene and ¢ -olefin

25 using an infrared spectrometer (FT-IR7300, manufactured
by NIPPON BUNKO Inc.) and was represented as a

short-chain branch (SCB) number per 1000 carbon atoms.
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5 JNM-EX270 (67.5MHz, *C) of Nihon Denshi Company
was used for measuring '*C-NMR. A deuterated solvent
described in Example was used and measurement was
carried out at room temperature.

(4) Molecular weight and molecular weight
10 distribution:

They were determined under the under-mentioned
conditions according to a gel permeation chromatography
(GPC). Calibratioh curve was prepared using a standard
polystyrene. Molecular weight distribution was

15 evaluated by a ratio (Mw/Mn) of weight average molecular
weight (Mw) to number average molecular weight (Mn).
Equipment: 150C type, manufactured by Milipore
Waters Co., Ltd.
Column: TSK-GEL GMH-HT; 7.5 X 600 X 2 columns
20 Measurement temperature: 140TC
Solvent: O-dichlorobenzene
Measurement concentration: 5 mg/5 ml
(5) Melting point of a copolymer was determined using
SSC-5200 of Seiko Co., Ltd. according to the condition
25 below.

Raise of temperature: 40C to 150C(10C/min.),

retaining for 5 minutes.
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(1) Synthesis of compound (I-1)

Into a 200ml four-necked flask in which the
atmosphere was replaced with argon, 10ml (10mmol) of
ZnEt,(diethylzinc) (1.02M, hexane solution) and 50ml of

10 toluene were charged and the mixture was cooled to -
78 C. Thereto, 5.7ml (l10mmol) of pentafluorophenol
(1.78M, hexane solution) was added dropwise. After
completion of dropwise addition, temperature was
gradually raised to room temperature, and stirring was

15 further carried out for 2 hours. Then, 89.0mg (4.94mmol)
of H,0 was gradually added dropwise by a micro syringe
at room temperature. The content became muddy in white.
After completion of dropwise addition, stirring was
further carried out for 11 hours. The white gel solid

20 prepared was dried at room temperature under reduced
pressure to obtain 2.56g of a white powder. As a result
of measurements of 'H-NMR and *C-NMR, a spectrum
according to an unreacted Zn-Et structure was confirmed.

'H-NMR (THF-48): 01.18 (t,3H, J=7.9Hz, ZnCH,CH,),

25 0.28 (q,2H, J=7.9Hz, ZnCH,CH,)

13C-NMR (THF-d8): 0 141.9 (m), 141.4 (m, JC-F=233Hz),

139.0 (m, JC-F=245Hz), 131.7 (m, JC-F=236Hz), 12.5 (s,
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having an inner volume of 400ml equipped with a stirrer
5 and replacing the atmosphere thereof with argon, 190ml
of hexane as a solvent and 10ml of 1-hexene as a comonomer
were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm?. After the
10 system was stabilized, 0.25mmol of triisobutylaluminum
was charged, successively, 1.0/4mol of
ethylenebis(indeny;)zirconium dichloride was charged,
22.1mg (86.211mol;Zn) of the component (I-1) obtained
in the above-mentioned (1) was further charged, and
15 polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the
polymerization, 7.88g of an ethylene-l-hexene copolymer
was obtained. Polymerization activity was 1.6X
10’g/mol/h. SCB = 13.73, [n] = 1.24d41/g, Mw = 79000,
20 Mw/Mn = 1.7.
Example 2
(1) Synthesis of compound (I-2)
Into a 200ml four-necked flask in which the
atmosphere was replaced with argon, 10ml (10mmol) of
25 ZnEt, (1.02M, hexane solution) and 50ml of toluene were

charged and the mixture was cooled to -78C. Thereto,

6.9ml1 (1lO0mmol) of pentafluorophenol (1.48M, hexane
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5 under reflux condition, and the mixture was cooled to

room temperature. Then, 93.8mg (5.21lmmol) of H,0 was
gradually added dropwise by a micro syringe. The content
became white slurry-like. After completion of dropwise
addition, stirring was carried out for 6 hours under

10 reflux condition. Volatile materials were removed by
distillation under reduced pressure from the white
slurry product prepared, and the solid prepared was
dried at room temperature under reduced pressure to
obtain 2.21g of a white powder.

15 (2) Polymerization

After drying under vacuum an autoclave reactor

having an inner volume of 400ml equipped with a stirrer
and replacing the atmosphere thereof with argon, 190ml
of hexane as a solvent and 10ml of 1-hexene as a comonomer

20 were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm?. After the
system was stabilized, 0.25mmol of triisobutylaluminum
was charged, and successively, l.04mol of

25 ethylenebis(indenyl)zirconium dichloride was charged,
23.4mg (91.24mol-2Z2n) of the compound (I-2) obtained in

the above-mentioned (1) was further charged, and



1910% & ()- &10% & ()- 10[HH 10[H H 10[H H' [ +! 1094 H H& () -
" +110% H H& ()- )109%4& ()-|||0}a}}}dErs4
1910310 & ()-10%N & ()-s10% & ()-s@MO0%N & ()- 10%n & ()-z
10% & ()-}~~/faBrS4 19 0&10% & ()-L,/10% & ()-! +f
10%\t\ & ()- s$910% & ()-"!110% & ()- sL10% & ()-MxxnbC 19f10% & ()- 10\
10\ 10\L, 8 10% & ()-L 6:10% & ()-4! 10%M3()- 210% & ()-}[<nbC 1°
10% & ()-!d
10% ()-Ls!'10% ,& ()-'iLs!10%& ()-L& 10% & ()--!L& 10%fLf& ()--Tzl "P1
10% & ()- 10++pod¥merization was started. The polymerization was
10++! nL- 10%++& () -! nL-10%&' () - $10% h& ()-!i $109%& ()-r\~I}"<"P1l
1° & 10% \ t\ & (FeFrdeds oMt HAn 13 mdnEefiseB30o EeFPltoRfe (e @ 10%\ & () - @
| K<, 1
g polymerization, 8.69g of an ethylene-1-hexene copolymer
was obtained. Polymerization activity was 1.7X
5 10'g/mol/h. SCB = 16.46, [N] = 1.33d1/g, Mw = 77000,
Mw/Mn = 2.0.
Example 3
(1) Synthesis of compound (I-3)
Into a 200ml four-necked flask in which the
10 atmosphere was replaced with argon after reduced
pressure drying under vacuum, 10ml (10mmol) of a hexane
solution of diethylzinc [1.02 mol/L (M)] and 50ml of
tetrahydrofuran wére charged, and the mixture was cooled
to -78C and stirred. Thereto, 6.9ml (10mmol) of
15 pentafluorophenol (1.48M, hexane solution) was added
dropwise. After completion of dropwise addition, the
temperature was gradually raised to room temperature,
and stirring was carried out for 2 hours. Then, 93.7mg
(5.20mmol) of H,0 was gradually added dropwise by amicro
20 syringe. The content became a yellow transparent
solution. After completion of dropwise addition,
stirring was carried out for 20 hours. Volatile
materials were removed by distillation under reduced
pressure, and the solid prepared was dried at 120C for
25 8 hours under reduced pressure to obtain 2.34g of an ivory

powder. As a result of measurements of 'H-NMR and *C-NMR,

a spectrum derived from a Zn-Et structure could not be
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(2) Polymerization

After drying under vacuum an autoclave reactor
having an inner volume of 400ml equipped with a stirrer
and replacing the atmosphere thereof with argon, 190ml
of hexane as a solvent and 10ml of 1-hexene as a comonomer
were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm?’. After the
system was stabilized, 0.25mmol of triisobutylaluminum
was charged, successively, 1.04mol of
ethylenebis(indenyl)zirconium dichloride was charged,
31.4mg (1224 mol-Zn) of the compound (I-3) obtained in
the above-mentioned (1) was further charged, and
polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the
polymerization, 15.75g of an ethylene-l-hexene
copolymer was obtained. Polymerization activity was 3.2
X10’g/mol/h. SCB = 15.23, [N] = 1.24dl1/g, Mw = 72000,
Mw/Mn = 2.0.
Example 4
(1) Synthesis of compound (I-4)

Into a 200ml four-necked flask in which the
atmosphere was replaced with argon after reduced

pressure drying under vacuum, 20ml (20mmol) of a hexane
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5 dropwise. After completion of dropwise addition, the

temperature was gradually raised to room temperature,
and stirring was carried out for 2 hours. Then, 321
©“1l (17.8mmol) of H,0 was gradually added dropwise by a
micro syringe. After completion of dropwise addition,
10 stirring was carried out for 14 hours. Volatile
materials were removed by distillation under reduced
pressure, and the solid prepared was dried at 120C for
8 hours under reduéed pressure to obtain an ivory powder.
(2) Polymerization
15 After drying under vacuum an autoclave reactor
having an inner volume of 400ml equipped with a stirrer
and replacing the atmosphere thereof with argon, 190ml
of hexane as a solvent and 10ml of 1-hexene as a comonomer
were charged and the reactor was heated to 70C. After
20 the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm?’. After the
inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 0.34
mol of ethylenebis(indenyl)zirconium dichloride was
25 charged, 9.0mg (724mol-Zn) of the compound (I-4)
obtained in the above-mentioned (1) was further charged,

and polymerization was started. The polymerization was
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10’g/mol/h. SCB = 15.54.
5 Example 5
(1) Synthesis of compound (I-5)

Into a 200ml four-necked flask in which the
atmosphere was replaced with argon after reduced
pressure drying under vacuum, 20ml (20mmol) of a hexane

10 solution of diethylzinc (1.02 M) and 100ml of
tetrahydrofuran were charged, and the mixture was cooled
to -78C and stirred. Thereto, 8.7ml (10Ommol) of
pentafluorophenol (1.17M, hexane solution) was added
dropwise. After completion of dropwise addition, the

15 temperature was gradually raised to room temperature,
and stirring was carried out for 2 hours. Then, 275
#1 (15.3mmol) of H,0 was gradually added dropwise by a
micro syringg. After completion of dropwise addition,
stirring was carried out at room temperature over night.

20 Volatile materials were removed by distillation under
reduced pressure, and the solid prepared was dried at
120C for 8 hours under reduced pressure to obtain an
ivory powder.

(2) Polymerization

25 After drying under vacuum an autoclave having an

inner volume of 400ml equipped with a stirrer and

replacing the atmosphere thereof with argon, 190ml of
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5 inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 0.3 U
mol of ethylenebis(indenyl)zirconium dichloride was
charged, 9.3mg (55u4mol-Zn) of the compound (I-5)
obtained in the above-mentioned (1) was further charged,
10 and polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the
polymerization, 11,66g of an ethylene-l-hexene
copolymer was obtained. Polymerization activity was 7.4
X10’g/mol/h. SCB = 12.79.
15 Example 6
(1) Polymerization
After drying under vacuum an autoclave reactor
having an inner volume of 400ml equipped with a sti;rer
and replacing the atmosphere thereof with argon, 190ml
20 of hexane as a solvent and 10ml of 1-hexene as a comonomer
were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm?’. After the
system was stabilized, 0.25mmol of triisobutylaluminum
25 was charged, successively, 0.34Umol of
ethylenebis(indenyl)zirconium dichloride was charged,

23.2mg (90.54mol-Zn) of the compound (I-3) obtained in
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ethylene-~-l-hexene copolymer was obtained.
5 Polymerization activity was 4.6 X10’g/mol/h. SCB =
15.39.
Example 7
(1) Synthesis of compound (I-6)
Into a 200ml four-necked flask in which the
10 atmosphere was replaced with argon after reduced
pressure drying under vacuum, 20ml (20mmol) of a hexane
solution of diethylzinc (1.02M) and 100ml of
tetrahydrofuran were charged, and the mixture was cooled
to -78C and stirred. Thereto, 26.2ml (30.7mmol) of
15 pentafluorophenol (1.17M, hexane solution) was added
dropwise. After completion of dropwise addition, the
temperature was gradually raised to room temperature,
and stirring‘was carried out for 2 hours. Then, 92U
1 (5.1mmol) of H,O0 was gradually added dropwise by amicro
20 syringe. After completion of dropwise addition,
stirring was carried out at room temperature over night.
Volatile materials were removed by distillation under
reduced pressure, and the so0lid prepared was dried at
120C for 8 hours under reduced pressure to obtain an
25 ivory powder.
(2) Polymerization

After drying under vacuum an autoclave having an
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inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 0.3U
mol of ethylenebis(indenyl)zirconium dichloride was
10 charged, 27.0mg (78.54mol-Zn) of the compound (I-6)
obtained in the above-mentioned (1) was further charged,
and polymerilzation was started. The polymerization was
carried out for 30 minutes. As a result of the
polymerization, 1.3g of an ethylene-hexene-1 copolymer
15 was obtained. Polymerization activity was 8.7 X
10°g/mol/h. SCB = 17.04.
Example 8
(1) Polymerization of propylene
A magnetic stirrer was placed in an autoclave
20 having an inner volume of 100ml, it was dried under vacuum,
and the atmosphere was replaced with argon. Thereto,
70.6mg (2754 mol-Z2n) of the compound (I-2) obtained in
Example 2(1), 0.5mmol of triisobutylaluminum and 2 u
mol of ethylenebis(indenyl)zirconium dichloride were
25 charged. In the autoclave, 40g of propylene was charged,

temperature was raised to 40C, and polymerization was

started. The polymerization was carried out for 60
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Example 9
5 (1) Synthesis of compound (I-7)
Into a 300ml four-necked flask in which the
atmosphere was replaced with argon after reduced
pressure drying under vacuum, 16.49g (90.07mmol) of
pentafluoroaniline and 70ml of toluene were charged, and
10 the mixture was cooled to 0C and stirred. Thereto,
176.6ml1l of diethylzinc (1.02M, hexane solution) was
added, then the temperature was gradually raised to room
temperature, and stirring was carried out over night.
The content article became a white slurry. After
15 stirring was carried out for 8 hours under reflux
condition, volatile materials were removed by
distillation under reduced pressure to obtain 18.32g of
a solid product.
After drying the solid product under reduced
20 pressure in vacuum, 3.68g of the solid product and 100ml
of toluene were charged in the 300ml four-necked flask
in which the atmosphere was replaced with argon, and the
mixture was stirred at room temperature. Thereto, 17.0ml
(19.9mmol) of pentafluorophenol (1.17M, hexane
25 solution) was added, and stirring was carried out for

68 hours. Volatile materials were removed by

distillation under reduced pressure to obtain a white
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were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm’. After the
10 inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 1/4mol
of ethylenebis(indenyl)zirconium dichloride was
charged, 40.8mg tlZOleol-Zn) of the compound (I-7)
obtained in the above-mentioned (1) was further charged,
15 and polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the
polymerization, 1.02g of an ethylene-1-hexene copolymer
was obtained. Polymerization activity was 2.0 X
10°g/mol/h.
20 Example 10
Into a 300ml four-necked flask in which the
atmosphere was replaced with argon, 106ml of
tetrahydrofuran and 40ml (80mmol) of ZnEt, (2M, hexane
solution) were charged, and the mixture was cooled to
25 4C. Thereto, 14.5ml (32mmol) of pentafluorophenol
(2.21M, tetrahydrofuran solution) was added dropwise

for 50 minutes. After completion of dropwise addition,
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then the mixture was stood alone at room temperature over
night. Then, stirring was carried out for 8 hours under
reflux condition (63°C). As a result, the component (A)
was obtalned as an yellow transparent solution.
10 Example 11
Into a 200ml four-necked flask in which the
atmosphere was replaced with argon, 40ml of
tetrahydrofuran and 40ml (80mmol) of ZnEt, (2M, hexane '
solution) were charged, and the mixture was cooled to
15 5C. Thereto, 34.3ml (80mmol) of 3,4,5-trifluorophenol
(2.33M, tetrahydrofuran solution) was added dropwise
for 120 minutes. After completion of dropwise addition,
stirring was .carried out at 5C for 90 minutes and then,
further at 40C for 70 minutes. Then, the temperature
20 was lowered to 20C by ice bath, and 0.72ml (40mmol) of
H,0 was added dropwise for 80 minutes. After completion
of dropwise addition, stirring was carried out at 20T
for 60 minutes and then, further, at 40°C for 120 minutes.
As aresult, the mixture was separated into a transparent
25 liquid article and an yellow gel article. After standing

them alone at room temperature over night, the volatile

components were removed by distillation, and drying was
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As a result, 10.39g of an yellow solid product was
obtained.
25 Example 13
Into a 200ml four-necked flask in which the

atmosphere was replaced with argon, 40ml of
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product was obtained.
Example 14
Into a 200ml four-necked flask in which the
20 atmosphere was replaced with argon, 40ml of
tetrahydrofuran and 40ml (80mmol) of ZnEt, (2M, hexane
solution) were charged, and the mixture was cooled to
5C. Thereto, 34.3ml (80mmol) of perfluoro-tert-butanol
(2.33M, tetrahydrofuran solution) was added dropwise
25 for 120 minutes. After completion of dropwise addition,
stirring was carried out at 5C for 90 minutes and then,

further at 40C for 70 minutes. Then, the temperature



$10%sx! s& ()- &F"10%sx!s& ()- ~10%sx!s& ()-L 93! 10%sx!s& ()-

f 10%x! s& ()-K& Z9vW410 41 10%x! s& ()- s-910%s& ()-9! 7Xs-910%$3& ()-9

&3+! 10%sx! s& ()- f)10%x!s& ()- s'&10%x!s& ()-./015LwU410 109 & ()-(

10%& ()-( yZ10% & ()-' 10sx!s1l0sx!s10sx!s s710%x!s& ()-

s610%sx!s& ()-)[|I[:vU4l0 F 1098 & ()- y10%8 & ()- 109 & ()- MLOR & () -

n! 9%40% & ()-M %0%& ()-MX| [:vU410 "$10% & ()- F'110% & ()- sy 10% & ()
108 & ()- s 10%W & ()- 10%& ()-):h|[:vUu410 .10 & ()- -10N & ()-

*1098 & ()- 910N & ()- '"910% & ()- sU0% & () 8Bx| [ NA410 10! 10! 10! 7
109 & () - s51was ¥9W6r3d1’9%%9 @) by fizelbedl. (3ndodoTRr1(f 40mpoliA4ad 10

&10%&()- FlO%&() 108 & ()- 109 & ()-. 10% & ( %ﬁ

yZ10% & () - O\ : ¥{q W& 2ddeq drppyosse £pr 8Q0uaRntEes - 1584 er (Gomniebiel: () -

o (): 08D L0 e U

fZ109% & () - 10! 4] 10

Ta) Wé)r @ T Sl mbRrRen Bid Gt ah TS Ehed o it 01 2o 7D g etes:

[1110% &) - SHbHOeshitclOBoasts 6 Geriow SHIURL el JBLATNAR, Aetd®s & -

&-'10%&() & 110%&' () -y r 9$'1 %x! - &9 '10%shs&

&9° 1 10%! & () s'@&xd@ﬁ{gxht&a(Lbne&&LtlQ%oh&t(e)nper‘aﬁﬁB@e('@sﬂef)nxgﬁt#%wéﬂlo

&10%! & ()-T GLO%sx!s& ()-10x!10x!10x! & I10%! & ()- & !10%! & ()-

93! 10%sx! s& ()vel@afIdeUddpon&ditl0Her& emollelD Uy /Gi&()tTa®idNIsand& ()-T

< &10%)& ()-T! & 10%9& ()-T &&10%! & () - Tdef gkvU310!t M 10%&' () - -

F10%sx! s& () - (qmlllg)qu)garnlggb/au& g4 1204 08Rr&$ hpurs under reduced

&$! 10%8s& ()-% H%% vU310! &9! 10%sx! s& ( &9! 10%! & %’ 99! 10%ss& (é

o0 10v1 & (1 BRSRETS et 1 resifanne 35 0F poy2810k0501 1 BumEqgus

-1109 11 -1 10%(' & L$! 10%sx! s& L$! 10%

& () - /()H) <bA"{‘ﬁ% gﬁﬁ%ﬁd &10%9& ()- M 109 & (Q@nM 10% & () - @

fZlO%& () 1018%Qik @[15A310 F'10%8 & ()- V-010% & ()- 9110% & () -

9110 & ()- 9'109 l)& (- ! 109& ()-:@U410 Y 10%x!s& ()- 3T10%x!s& () -
10%x! s& ()-° GlO¥sxbs& (2o0kL l£d@r ind6kéa £LAGK in&whi-dh ajHe VU410 vy

10%x! s& ()- s910%sx!s& ()- MO¥sx!s& ()- d&y!10%x!s& ()- 10%sx!s& ()-

&10%sx! s& () - camdq;][)herhl@assrwmmdds&i(t)h BIANIs40mE OF- y) 10%sx! s& () -

s' &10%sx!s& ()- $:10% s& ()-

&F"s! 10%sx! s& 1{%-*—*@@@{1&#\!45990%%19@9@ £30mped ) s95180&%; (@M ) hexane

syl 0
s6ni0 /GX S& ()so u{:J".Lgn/f were( z:harged and the mixture was cooled to

5C. Thereto, 34.3ml (80mmol) of 1,1,1,3,3,3-
hexafluoro-2-propanol (2.33M, tetrahydrofuran
solution) was added dropwise for 120 minutes. Af;er
completion of dropwise addition, stirring was carried
20 out at 5C for 90 minutes and then, further at 40C for
70 minutes. Then, the temperature was lowered to 20T
by ice bath, and 0.72ml (40mmol) of H,0 was added dropwise
for 80 minutes. After completion of dropwise addition,
stirring was carried out at 20C for 60 minutes and then,
25 further, at 40C for 120 minutes. As a result, a white
yvyellow solution was obtained. After standing it alone

at room temperature over night, the volatile components
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Comparative Example 1
5 (1) Polymerization
After drying under vacuum an autoclave having an
inner volume of 400ml equipped with a stirrer and
replacing the atmosphere thereof with argon, 190ml of
hexane as a solvent and 10ml of l1-hexene as a comonomer
10 were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm’. After the
inslde of system was stabllized, 0.25mmol of
triisobutylaluminum was charged, successively, 1.0U4
15 mol of ethylenebis(indenyl)zirconium dichloride was
charged, 0.1lml (1004mol) of ZnEt, (1.02M, hexane
solutlion) was further charged, and polymerization was
started. The'polymerization was carried out for 30
minutes. As a result of the polymerization, only a trace
20 of a polymer was obtained.
Example 16
(1) Synthesis of U -oxo-bis(diethylzinc)
Into a 200ml four-necked flask in which the
atmosphere was replaced with argon after reduced
25 pressure drying under vacuum, 10ml (10mmol) of a hexane
solution of diethylzinc (1.02mol/L) and 50ml of toluene

were charged and the mixture was stirred. Thereto,
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1'10% & ()5 9 !19%ﬁbi£t95n of dropwise addition, stirring was further
carried out for 11 hours. The solvent was removed by
distillation under reduced pressure, and drying was
carried out to obtain 0.245g of an yellow solid.
(2) Polymerization
10 After drying under vacuum an autoclave having an
inner volume of 400ml equipped with a stirrer and
replacing the atmosphere thereof with argon, 190ml of
hexane as a solvenf and 10ml of 1-hexene as a comonomer
were charged and the reactor was heated to 70C. After
15 the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm?’. After the
inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 170u
mol of ethylenebis(indenyl)zirconium dichloride was
20 charged, 29.9mg (146 mol) of U -oxo-bis(diethylzinc)
obtained in the above-mentioned (1) was further charged,
and polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the
polymerization, 0.663g of an ethylene-1l-hexene
25 copolymer was obtained. Polymerization activity was 1.3
X10°g/mol/h. SCB = 13.96, [7n] = 1.3041/g, Mw = 88000,

Mw/Mn = 1.9.
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(10mmol) of a hexane solution of diethylzinc (1 OOmol/L)
were charged and the mixture was cooled to -78°C. Thereto,
20ml (20mmol) of a hexane solution (1.0mol/L) of
pentafluorophenol was gradually added dropwise at room
10 temperature. The content article became white slurry in
accordance with proceeding of the reaction. After
completion of dropwise addition, the temperature was
gradually raised to room temperature, and stirring was
further carried out for 4 hours. The white solid prepared
15 was separated by filtration with a glass filter, and
drying was carried out under reduced pressure to obtain
3.41g (7.90mmol, 79%) of bis(pentafluorophenoxy)zinc as
a white solid.
3C-NMR (THF-d8): 0 141.4 (m, JC-F=233Hz), 141.8
20 (m), 139.0 (m, JC-F=249Hz), 131.7 (m, JC-F=236Hz)
(2) Polymerization
After drying under vacuum an autoclave having an
inner volume of 400ml equipped with a stirrer and
replacing the atmosphere thereof with argon, 190ml of
25 hexane as a solvent and 10ml of l-hexene as a comonomer
were charged and the reactor was heated to 70C. After

the raise of temperature, ethylene was fed while
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polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the
polymerization, 1.35g of an ethylene-1l-hexene copolymer
10 was obtained. Polymerization activity was 2.7X
10°g/mol/h. SCB=16.8, [N] =1.41d1/g, Mw = 97000, Mw/Mn
= 2.2. Melting point was 111.5C.
Example 18
(1) Synthesis of bis(pentafluorophenoxyzincoxy)
15 methylborane compound
Into a 200ml four-necked flask in which the
atmosphere was replaced with argon, 655.4mg (10.6mmol)
of methylboric acid (97%) and 50ml of toluene were
charged and the mixture was cooled to -78C. While
20 vigorously stirring the slurry article, 20.8ml
(21.2mmol) of ZnEt, (1.02M, hexane solution) was added
dropwise. A white gel precipitate was prepared in
accordance with increase of the amount of dropwise
addition. After completion of dropwise addition, the
25 temperature was gradually raised to room temperature,

and stirring was further carried out for 2 hours. Thereto,

11.9m1 (21.2mmol) of pentafluorophenol (1.78M, hexane
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adjusting at an ethylene pressure of 6kg/cm?’. After the
inside of system was stabilized, 0.25mmol of |
triisobutylaluminum was charged, successively, 1.04

15 mol of ethylenebis(indenyl)zirconium dichloride was
charged, 34.2mg (61.74mol) of the zinc compound
obtained in the above-mentioned (1) was further charged,
and polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the

20 polymerization, 3.42g of an ethylene-1l-hexene copolymer
was obtained. Polymerization activity was 6.8X
10%g/mol/h.
Example 19
(1) Synthesis of compound (I-8)

25 Into a 100ml flask in which the atmosphere was
replaced with argon, 18.3ml (18.7mmol) of diethylzinc

(1.02M, hexane solution) and 10ml of toluene were
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solution) was gradually added dropwise. After
completion of dropwise addition, temperature was
gradually raised to room temperature, and stirring was
further carried out for 1 hour. Then, 10ml of a toluene
solutionof 1.01g (9.36mmol) of 1,3~cyclopentanediol (a
mixture of cis-isomer and trans-isomer; manufactured by
Aldrich Co., Ltd.:; purity = 95%) was gradually added
dropwlse at room temperature, and stirring was carried
out over night. Then, the solvent was removed by
distillation under reduced pressure, and the solid
prepared was dried at room temperature under reduced
pressure to obtain 5.44g of the compound (I-8).
(2) Polymerization

After drying under vacuum an autoclave having an
inner volume of 400ml equipped with a stirrer and
replacing the atmosphere thereof with argon, 190ml of
hexane as a solvent and 10ml of l1-hexene as a comonomer
were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm’. After the
inside of system was stabililized, 0.25mmol of
triisobutylaluminum was charged, successively, 1.04
mol of ethylenebis(indenyl)zirconium dichloride was
charged, 36.3mg (l1224mol-Zn) of the compound (I-8)

obtained in the above-mentioned (1) was further charged,
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and polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the -
polymerization, 0.53g of an ethylene-1l-hexene copolymer
was obtained. Polymerization activity was 1.1X
10°g/mol/h.

Example 20

(1) Synthesis of compound (I-9)

Into a 100ml flask in which the atmosphere was
replaced with argon, 1.01lg (8.04mmol) of 1,2,3-
trihydroxybenzene and 30ml of toluene were charged, and
the mixture was stirred and cooled to 0C. Thereto,
15.8ml (16.1lmmol) of diethylzinc (1.02M, hexane
solution) was added dropwise. After completion of
dropwise addition, temperature was gradually raised to
room temperature, and stirring was further carried out
for 24 hours. Thereto, 4.0ml1 (8.0mmol) of
pentafluorophenol (2M, toluene solution) was added
dropwise at room temperature. After completion of
dropwise addition, and stirring was further carried out
over night. Then, volatile materials were removed by
distillation, and the solid prepared was dried at room
temperature under reduced pressure to obtain the
compound (I-9).

(2) Polymerization

After drying under vacuum an autoclave having an

inner volume of 400ml equipped with a stirrer and

replacing the atmosphere thereof with argon, 190ml of
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hexane as a solvent and 10ml of l1-hexene as a comonomer
were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm’. After the
inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 1.0
mol of ethylenebis(indenyl)zirconium dichloride was
charged, 26.0mg (1194mol-Zn) of the compound (I-9)
obtained in the above-mentioned (1) was further charged,
and polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the
polymerization,0.24gofaulethylene-l-hexenecopolymer
was obtained. Polymerization activity was 4.8X
10°g/mol/h.

Example 21

(1) Synthesis of compound (I-10)

Into a 100ml flask in which the atmosphere was
replaced with argon, 1.02g (8.07mmol) of 1,2,3-
trihydroxybenzene and 30ml of toluene were charged, and
the mixture was stirred and cooled to 0C. Thereto,
23.7m1 (24.2mmol) of diethylzinc (1.02M, hexane
solution) was added dropwise. After completion of
dropwise addition, temperature was gradually raised to
room temperature, and stirring was further carried out
for 24 hours. Thereto, 12.1lml (24.2mmol) of
pentafluorophenol (2M, toluene solution) was added

dropwise at room temperature. After completion of
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dropwise addition, and stirring was further carried out
over night. Then, volatile materials were removed by
distillation, and the so0lid prepared was dried at room
temperature under reduced pressure to obtain 7.89g of
the compound (I-10).
(2)Polymerization

After drying under vacuum an autoclave having an
inner volume of 400ml equipped with a stirrer and
replacing the atmosphere thereof with argon, 190ml of
hexane as a solvent and 10ml of l-hexene as a comonomer
were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm’. After the
inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 1.0
mol of ethylenebis(indenyl)zirconium dichloride was
charged, 38.6mg (1334mol-Zn) of the compound (I-10)
obtained in the above-mentioned (1) was further charged,
and polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the
polymerization, 0.13g of an ethylene-1l-hexene copolymer
was obtained. Polymerization activity was 2.6X
10°g/mol/h.
Example 22
(1) Synthesis of compound (I-11)

Into a 100ml flask in which the atmosphere was

replaced with argon, 8.0ml (8.2mmol) of diethylzinc



10

15

20

25

165

(1.02M, hexane solution) and 10ml of toluene were
charged, and the mixture was stirred and cooled to -
78C. Thereto, 4.6ml (8.2mmol) of pentafluorophenol
(1.78M, toluene solution) was gradually added dropwise.
After completion of dropwise addition, temperature was
gradually raised to room temperature, and stirring was
further carried out for 1 hour. Then, 0.97g (2.0mmol)
of calix[4]arene (89%) (manufactured by aldrich Co,) (2M,
toluene solution) was added, and stirring was carried
out over night. Then, volatile materials were removed
by distillation, and the soclid prepared was dried at
room temperature undex‘reduced.pressure to obtain 2.52g
of the compound (I-11).
(2) Polymerization

After drying under vacuum an autoclave having an
inner volume of 400ml equipped with a stirrer and
replacing the atmosphere thereof with argon, 190ml of
hexane as a solvent and 10ml of 1-hexene as a comonomer
were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm’. After the
inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 1.04
mol of ethylenebis(indenyl)zirconium dichloride was
charged, 41.2mg (l1174mol-Zn) of the compound (I-11)
obtained in the above-mentioned (1) was further charged,

and polymerization was started. The polymerization was
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carried out for 30 minutes. As a result of the
polymerization, 0.084g of an ethylene-hexene-1
copolymer was obtained. Polymerization activitywas 1.7
X10°g/mol/h.

As described above in detail, according to the
present invention, a compound other than a compound of
Group XIII as a compound capable of forming a catalyst
for addition polymerization which reveals a high
polymerization activity by using as a catalyst aid
component for activation, is provided, and a production
method of the compound, a catalyst component for
addition polymerization comprising the compound, a
catalyst for addition polymerization which is made by
using the compound and reveals a high polymerization
activity, and an efficient process for producing an
olefin polymer using the catalyst for addition

polymerization, are provided.
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CLAIMS:

1. An electron withdrawing group-containing metal
compound (I) obtained by contacting (a), (b) and (c)

described below in the presence of an ether compound as
a solvent:
(a) a compound represented by the general formula [1],
ML'c [1]
(b) a compound represented by the general formula [2],
R',.,T'H [2], and
(c) a compound represented by the general formula [3],
R’ .,J'H, (3]
wherein in each of the general formulae [1] to [3], M!

represents an atoem of Group III to XII or the

lanthanide series of the Periodic Table; ¢ represents
a valence of M'; L' represents a hydrogen atom, a halogen
atom or a hydrocarbon group; when a plural number of L''s
exist, they may be mutually the same or different; R'
represents an electron-withdrawing group or a group
containing an electron-withdrawing group; R? represents
a hydrocarbon group or a halogenated hydrocarbon group:;
when a plural number of R*'s exist, they may be mutually
the same or different; each of T' and J' independently
represents an atom of Group XV or Group XVI of the
Periodic Table; and each of p and q represents a valence

of T' and J', respectively.
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2. The compound according to claim 1, wherein T! is a
nitrogen atom or an oxygen atom.

3. The compound according to claim 1 or 2, wherein R! is
a halogenated hydrocarbon group.

4. The compound according to any one of claims 1 to 3,
wherein M' is an atom of Group XII.

5. The compound according to claim 4, wherein the atom
is zinc.

6. A catalyst component for addition polymerization
composed of the electron withdrawing group-containing metal

compound (I) of any one of claims 1 to 5.



