-.1012345678e3e: , X : )@ @At L M JX 6X TX XAv 1 ELECTRON W THDRAW NG
GROUP- CONTAI NI NG METAL COVPOUND BACKGROUND OF THE | NVENTI ON m"mmmmmmb
lnventi on cooooz The present invention relates to an electro
group-contai ning nmetal conpound. This conpound is useful as conpqggpgt for
addi tion polynerization. Since olefin polymers such as pol ypropyl ene and
pol yet hyl ene are excellent in mechanical properties, chem cal resistance
and the |ike andEBECERORNWITADRAWINGEGROURSECONTAPNEND’ RROAL @émaaﬁhm
econom cal efficiency, they have been w dely used for various nolding
fields. These ol efin polymers have been conventionally produced by
pol yneri zing an olefin using a conventional type solid catalyst (nulti-site
catal yst) which conbi ent obtain '
nmet al compound of (}o%§é$ggsuc %ﬁ# ;ﬁvﬁﬁfﬁﬁ hl ori de or ﬁwﬂwﬂw ﬂmmmﬁ
tetrachloride, with a n?tal conpound of Goup XIll represe
organoaluninun105h$£ﬁnﬂ__£.ﬁrgpgga L8R produci ng an addition pd&$%%Er, which

pol ynmeri zes an addition-pol ynmeri zabJ P nonomer using a
The ©present invention relates to an

electron
withdrawing group-containing metal compound. This compound

is useful as component for addition polymerization.

Description of Related Arts

Since olefin polymers such as polypropylene and
polyethylene are excellent in mechanical properties,
chemical resistance and the like and excellent in
balance between those proberties and economical
efficiency, they have been widely used for various
molding fields. These olefin polymers have been
conventionally produced by polymerizing an olefin using
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



2 so-called single site catal yst prepared by conbining a transition netal
conpound which is different froma solid catal yst conponent having been
used fromold ( for exanple, a netallocene conplex) with an al um noxane or
5 the like, is recently proposed. For exanple, JP-A 58-19309 reports a
process using bis(cycl opentadi enyl) zirgoniun1dich|oride and net hyl

al um noxane. Further, it is reported that a specific boron conmpound and
such transition netal conpound are conbi ned. For exanple, io JP-A-1-50203

reports a process usjing bis cl opent adi enyl ) zi rconi ym di net hyl  and
ot o e Lo R0 TE LR e Rt okt S 4R A ST ARG yrer o
obtai ned by using. these single site catalvysts have_a_narrower. nol ecul ar
wei ght di otri bt FORE FLOP IR te, Somhotd L hi CSﬁSgﬁFFBr‘faFrt%é‘ solid
cat al yst (nul tizsj I@Ejﬂ t . Il

hormg)é?\egusl ylsf:%jb% y%%izye%{ i)cno aseéﬁ I‘Ialc{e‘{:]bﬁlo |b§e%}r)@% ccgkgfn%?'é,“;?ri S

known that a rOffmpLEDGLRHROUSL COPOhY Eomp DeR ) ay L8 Cafa U ok B e 20r
conventional type solid catalyst is obtained. The inprovenent of such

cat al yst sconpottestlike, afdi reeanpaly miopaEd®n hes beempilet egpi-wel y

studi ed, and the kinds of netals used for main catal yst conponents are

wi dely report éiB-01V/2309 heepashed preocéssupsiog bhs (29cRependiasiileaiyk) For
exanple, in Angew. Chem Int. Ed. $. 428 %1999), it reported that a

met al | ocene cAMF@bEMt gicimtegpdpTandomehydy adpminoxanes dor-thanl | ocene

3 conmpound are, effective as_the main catalyst conponents ._On the qther
hand, as a co-tatdl FaPXIfR t%sﬁﬁég%a%or?WW%arfgdvﬁ‘%%the

net al | ocene cqgg%ﬁg%ﬁéoﬁfﬁégg ?E%%%%1%dugg%ngghbfgh gug%QOE%g%Pielonging

to 5 a conpoun a boron corrpou% € have

been maipgly demel ppedsofyst Beporvhien drddid ihipg! ymer such as an ol efin
polymer is produced using a single-site catalyst, the nol ecul ar wei ght of

the addition palsy(eycDbpenbadibfyll] zusdaldiun @imetly 1 handmpeayarent
t hereof has been desired. JP-A-6-329713 reports a catal yst conponent of
pol ymeri zi ng dwtylefammenipo et mEk o pénbaflvoroppenyd hberagearThs ect ron
W t hdrawi ng group or a group containing an el ectron w thdraw ng_%roup. An
ol efin 15 pol y&afimpabymetssr phtainegr by srsinyrEheteceinglaebdhe can be
obt ai ned by usi t he al um num conpound. However, since it cannqt, be al ways
sai d that 1 he 9 GH Fiol SRS SUTHGYPE MORRRIA R Yot T STeud da yst
conponent as 3 ALK Bt Y0hER b§AlhkeEdnedti Sl {FPLOYSTRA
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 widely reported over the respective Groups of the
25 Periodic Table. For example, in Angew. Chem. Int. EQ4.

38 428 (1999), it reported that a metallocene complex

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



20 of high nol ecul ar wei ght, has been desired. SUWMMARY OF THE | NVENTI ON An
obj ect of the present invention is to provide a conpound capable of formng
a catalyst for addition 25 polynmnerization which reveals a high

pol ynmeri zation activity by using as a catalyst aid conponent for activation
and a production nethod thereof , a catalyst -4 conponent for addition
pol ynmeri zati on conposed of a conpound, capable of form ng a catal yst for
addi tion polynerization which reveals a high polynerization activity, a

lyst for add | whi ch de_b h |
Component  and SUHRAPEAE ?g#épeoﬁ“oﬁn.afa R A 3Ly S PP aftes i i
process_for. prod Q%@He?dﬁ'é #Ola%/@c{ &3td é?ec%ks%%?ﬁ: - %dd' tion

pol ymeri zati on: nely, accor rese rnvention therel

provi ded an el g5 104 Mtf’gf%Mgﬁ[r%'Qzlct‘?ﬁttﬁ!e%é‘GagEBéEn%ogBﬂﬂﬁlgx(ch% (al so

referred to herearter as conpoun represented by the general formula
[9J: 10 [(R9"_row)ke taMPOdentaBof.oMnldd) ath @neini idx P NASEsH §ing 88 om of
Goup Il to XIl or the |anthanide series of the Periodic Table; when a

pl ural nuynber afcdiipsurdisf, tiidegramy XNEI Inutadddyoni heonypoen @ranid ffes ent ; X2
represents an atomof the Goup XIV, Goup XV or Goup XVl of the Periodic
Tabl e; when a lpike ahanenbeenofmai®ly elavstlopédy may 15 be nutually the sane
or different; RO represents an el ectron-w thdrawi ng group or a group

cont ai ni ng an el ecFEEH NI -hWASH af afGLplopRH ST FUah AsndRro i s

exi st, they ma errut all%h arre or dlffer T4 re sents natomof
the G oup X | 1B PEARECeaoPEL1RmI 6 FeBease T s dhhen SHom 8
hal t ; t
tﬁesgﬁzyabzmztﬁ{ofe PrgeRRRe SRR el 2, f%ﬁ?ﬂ%ﬁ&g@éaﬁ%%aﬁvszr;ﬁce

of M5, "¥" reﬁfﬁ%ﬁi§ @owal anee tdk Xdprffemdiit FERELSSRA Aag BARES al
sati sfying 1<nk3. Further conpounds recited below as ]A] to [DJ have been

i nvestigated digdixgedheIrplenetopreni3ofepbetpra&stalywerdomponént & € not
considered to formpart of the invention of the present application: 25 [A]
A conpound obtra ¥tebyz togtar taled mpompigseshdf(an alesecknweddndadwmd n t he
presence of an ether conpound as a solvent: (a) a conpound represented by
t he general fd%q‘ﬁﬂ%g[‘i‘]l R/H:EF@,I'PBJW(-‘-G)hdéaéﬁrﬁﬁ)lﬁﬁlﬂ%p?’ésénBEHUBy t he gener al

formita 129, 0 ALATHH LAYe183:00) A SUPANM, " PLE3S hRToRLLge oener

15 polymer hav1ng a certain degree of high molecular weilght
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



(wherein in each of the general formulae [ 1] to[ 3] , M represents an
atomof the Goup IlIl to the Goup XlI or |anthanide series of the Periodic
Table; c represents 5 a valence of ML; L' represents a hydrogen atom a
hal ogen atom or a hydrocarbon group; when a plural nunber. of L1's exist,
they may be nutually the same or differen%; R1 represents an

el ectron-wi t hdrawi ng group or a group containing an el ectron-w thdraw ng
group; R2represents io a hydrocarbon group or a hal ogenated hydrocarbon
group ; when a plural nunber of R2's exist, they may be nutually the sanme
or different; eamborwnt Tdr addtiol pblyaimpieat@t&ﬂtdnypcrserbrosfsenbmparmdatcapab(ha‘ ofx oup
XV or Goup XVI of the Per| odr B and1 each of p g E res nts a
val ence 15 of ﬂm%%l 5 Catra She 11’y'°n) polymegzgtion C‘Sﬁ'ﬁ ‘H’CB t & ﬂhby

contacting ( dphlymekiz&ion ﬁiﬁ@lt& z{ce)tal‘[iiﬁsi%F h&ﬁgorbﬁbl‘?lﬁerlﬁatﬁm)wlﬁcﬁMQ&E"QV
represented by the general formula ] 4] zo ( a ) a conpound

represent ed by uslhe thye patplaibt doomoneet e[ndaeyeals RBrghI HN¢rizZatipn actimity, end an a

oo, B RRThE b BRORRk of AT ot pid e BB adgfal o L ¢

an at om of Grorrggl Imelnzhtl&p G oup XIT or |anthanide series of the Periodic
Table; d represents a valence of M2; L2 represents a hydrogen atom a
hal ogen atom or a Namely, according to the present invention there is provided an electron

withdrawing group-containing metal compound (I), (also referred to hereafter as
compound [E]), represented by the general formula [9]:
10 [(R°,1X3)k M*O] TR0y [9]

wherein M° represents an atom of Group III to XII or the 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, Group XV or
Group XVI of the Periodic Table; when a plural number of X%s exist, they may

15 be mutually the same or different; R represents an electron-withdrawing group or
a group containing an electron-withdrawing group; when a plural number of R®'s
exist, they may be mutually the same or different; T* represents an atom of the
Group XIII of the Periodic Table, R' represents an hydrogen atom, a halogen
atom or a hydrocarbon group; when a plural number of R'"'s exist, they may be

20 . mutually the same or different; "k" represents a valence of M ; "'u" represents a
valence of X?; and "m" represents a numeral satisfying 1<m<3.

Further compounds recited below as [A] to [D] have been investigated
during the development of the present invention, but are not considered to form
part of the invention of the present application:

25 [A] A compound 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],
M'L'c [1]
(b) a compound represented by the general formula [2],
30 R, T'H [2], and

(c) a compound represented by the general formula [3],



6 5 i0 15 20 hydrocarbon group; when a plural nunber of La's exist, they
may be mutually the sanme or different ; R represents an

electron-wi thdrawi ng group or a group containing an el ectron-w thdraw ng
group; R4 represents an organic group having a valence of f; each of T2 and
J2 independently represents an atom of the G oup XV or Goup XVI of the
Periodic Table; r represents a valence of T2; a represents a val ence of J2;
and "f" is an integer of 2 to 10.); [ C] A compound represented by the
general formula [ 7] Rg_1 M3 T3 |IVIg: Rgiyg R S_23R68. 2 h (wherein M
represents an atomof the Goup Il to% oup XII of |anthanide series of
the Periodic Takiitsrafienm fAdH ¥ theThehe?h1MBogmeXiat [ 1hey [y, he
mutual ly the sanme or different; T represents an atomof the Goup XV,
Goup XV or G atgprebentstdre fedm asif chl@lrdupMiéd o ping alrsugrbert ofr T3' s
exist, they may be nutually the sane or different; RS represents an

el ectron-w t hdrlaam tigagideipseriasgofiupheoheainidng Anbdleecior aepwelskadtanm ng
group; when a plural nunber of RS s exist , they may be mutually the sane
or different; R6vVedpmexentMa hydrencedomt geohpdragphua ipmauarbard oglenRe' s
may be mutually the sane or different; "g" represents a val ence _ of M;
"S" represents SFMOSHENHIrIBACRAR IFOUR eI AR L MereHP L orS

nore.); (D] A conpound, represented by t neral fornul a, (XIR71) ~
R01 <t L] 5 (wigrEr b MR E L RagoREs MAr At G RETE b GH LR bub X1 | or
| ant hani de seri.ges Peri qdi | e;. e n_at he G oup
X'V, Goup XV Orfe %%%H?&/I géf gﬁ'ﬁ%t%?ll ?&@%@%ﬁévﬁéﬁug B?urgg]ggﬁhlhber of
X''s exist, they,@y;Rengudahlel it S dfawtidd §rdip . RY Jepiedisitls an

el ectron-wi thdraw ng group or a group contalning an electron-w thdraw ng
group; when a M wydrdkdhrboberoafp Br & rexisdend hedy gir dearbénajdond;he sane
or different; Rs represents a hydrogen atom a hal ogen atomor a

hydr ocar bon gr otpsn & plurall number of KB's emdy thetheyunéyybe imertswid yor -
different; "j" represents a val ence of M; epresents a nuner al

" t "
sati sfyi ng O<t ghe gggme|or ¢hfEQEARE i aCAGRePA Tfe%%dbill dnsepeadlanid Wal ence
f X.); d 15 ted by.th | f | 9]: - k-i MO
of )t and 15 sepLeseniod by it genersl Lagmiaolel, {Fpudiglic i teolm
| ant hani de serig %dﬁ.geﬂ‘{ﬁé od] fa E%@rﬁbgw%@ﬁpiéﬁfés%@eé wW1dRS
ally iTferent;

exi st, they nmay be nutu t he sane or represents an atom
of the Gngup Xidgk 3 Qi 2P X¥pdE©ipe ! )of the Periodic Table; when a

pl ural nunber of X2's exist, they may be nutually the same or different; R9
represents an el] rioronpduirdawbi@igicdipyotoat@oaimac @a)ai Nefgand (£)

el ectron-w t hdrawi ng group; when a plural nunmber of R9's exist, they may be
mut ual |y the sabesoribeflf bedow: T4 represents an atomof the Goup Xl of

the Periodic Table, R represents an
(d) a compound represented by the general formula [4],

M’L’d (4]
20 (e) a compound represented by the general formula [5],
R*__,T’H [5] , and

(f) a compound represented by the general formula [6];
RY(J°H,.,)e [6]

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

25 represents an atom of Group I!] to Group XII or lanthanide

series of the Periodic Table; d represents a valence of

M*; L’ represents a hydrogen atom, a halogen atom or a



25 hydrogen atom a hal ogen atom or a hydrocarbon group; when a plural
nunber of R10's exist, they may be nmutually the sane or different; "k"
represents a val ence of Mp; "u" represents a val ence of X2; and "nf
represents a nuneral satisfying 1< n<3. Further, the present invention and

alternative enbodinments are illustrated 80 in detail bel ow. _g_ DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Respective M to M in the general fornul ae
[1), [4], [7], [8] and [9] represent an atomof the Goup IlIl to the G oup

X I or | ant hanimg@rsridEso0fgidep Pewhedli € pliabt£1 afurither HemEntsekRevi, sed
edition of I UPAC Inorganic Chem stry 5 Nonenclature 1989). Specific

exanpl es t her eathdynmbydee ausneidiwmhat same aox ti.fifiemnendt:oR] raptesanitsm at om
a zirconiumatom a vanadiumatom a chrom um atom a nol ybdenum atom a
manganese at omanaedlesitingmn ioihdrawingndzewp on & greel gendednirg asabal t
atom a rhodiumatom a nickel atom a palladiumatom a platinumatom a
copper atom a esigGigrontWwhth@raviadads/Pd zRncr @RBRFCAt302Ba8KPGMIEt om a
mercury atom a samariumatom an ytterhiuymatom and t,he likg. As M to M,
an atom of t he &BH Baying 'ﬁr‘é?éfe\éﬁﬁeoifn%ﬁaﬁchtlodf,rﬁ aﬁ‘&‘dlak”'zi nc atom 9
is nost preferable. Respective ¢, d J i romulae [ 1
1,0 4], ( %"]deefp‘in‘gg‘}t Ad e[PIbeﬁé‘}‘g%ra}é‘s%ﬁ‘g’“gfvg’i’%%e&‘gﬁi&a&f fg%%};

respectively, 3ng E@rtﬁgag@ifoﬁm’ee?ag@]ei x geﬁﬁ&r@ﬁma JafehBelor RESPECti Ve

L1 and L2 in the general Tormulae epresent a hydrogen atom
a hal ogen at omeDIy e MY PEST DOFa DERLE, o ANGE WRRIN 2 £l YisahnnyhkRgedf olel' s and
L2' s exist, they nay be nutually the sane or different . i0o Specific
exanples of the Raj open)atomin L1 and L2 include a fluorine atom a
chlorine atom a brom ne atom and an iodine atom As a hydrocarbon group
in L1 andoL2, adCdl Rycogpoupd napaegengedupyorhergeetady if aqpmin ilg 1 :
preferable. 15 As the al kyl group, an al kyl group having 1 to 20 carbon
atons is preferatﬁe. Exar@[,,es i ngl ge t her epf3 a\net hyg group, an ethyl
group) a n-propyl @bup, ‘an Tsopfopyl grou(é; a n- buttyl" group, a sec-butyl

group, a tert-butyl group) an ispbytyl group, a p-pentyl group) 20 a
neopentyl group, a n-hexyl group| n-octyl jgroup, a n-decyl groUH, a
n-dodecyl group, a n-pentadecyl prgsp, a n-gigcosyl group, and the like. A
met hyl group, an ethyl group, an isoﬁ?opyl grgdy, ha tert-butyl group or an
i sobutyl group is nore preferable.

(wherein M' represents an atom of the Group [II 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



25 Any one of these al kyl groups may be substituted wth a hal ogen atom
such as a fluorine atom a chlorine atom a brom ne atom or an iodine
atom Exanpl es of the 10 al kyl group having 1 to 20 carbon atonms which is
substituted with the hal ogen atominclude a fluoronethyl group , a dif

| uoronet hyl group , a trif luoromethyl greup , a chloronethyl group, a

di chl oronet hyl group, a 5 trichloronethyl group, a brononethyl group, a

di brononet hyl group, a tribrononethyl group, an iodonethyl group, a

di i odonet hyl 3, ,"trIIOdOHEt a flporoeth

i £ Puor oet hyt g7 ol Ra e RngoR odlangt obr hughd abt StREenlio JUMEA Gbep) a 1o
pent af | uor oet hy,llorgzoup a chl oroethyl group, a dichloroethyl group, a
trichl oroethyl groUp, a tetrachl oroethyl group, a pentachl oroethyl group, a
br onoet hyl group, a[Bibr ¢roahpgundgepragEntes ttyrtht)gmnndtfhgmula (8],

group, at et rabr onoet hyl group, a peghﬁgﬁgﬂg g hyl g p, 15 a perfl uoropropyl
group, a perfluorobutyl group, a p gnt yl up a perfl uorohexyl

group, a pers| g%a@ﬁ; ¥* @pRYEhts @n&%ﬁl&%@@e@mh @' GHRp RII or lanthanide
per fluoropent adecyl group, a perf uoroelcos grqwf a perchl or opropyl

group, a per chiserasinfithe Periastioy Table%' were@mtmlop@m thgﬁmmpo XBY derouh *o¥ ohexy!|
group, a perchl orcgfoct

per chl or opent adtc P“@?S{)Yﬂgopﬁ‘%p"eef‘@ﬁ f%’é dodec u&} uné%@eﬁé&&losn%%%WY

group, a perbr gaBbE YutéGuihe sameezfrttﬁﬁérﬂeaemwep&rs&upaném%hrvﬂmah@mg
group, a 25 perbronooctyl "group, a perbronododecyl group, a

per br omopent ad@d:%p gr cugrova eearBgowI @l@fyvpﬂ-@fl@dpﬁ“&mﬂ arowep;| when a plual

o oup such 5. 4UHFheEs Pty AR Ty 1 YaR ok gl ROBsOHE R,
group such as Eh af@e@mngraow%%h Adig okuk@droc%oargr@rpablpwrauwurﬂfe@@pR§ych 5
as a benzyl oxy group or the |i etc. As the aryl group, an aryl group

having 6 to 20 meat Bermauaks thes sgpefasrdiffeent ENArpressnisha ralmce r9é|Mcse"t"
2oy Sorat eyt END s O G Brafofihl KB of R
than the valence of X'.); and
15 represented by the general formula [9]:
[(R%,1 X%k M’ O T*R". [9]

wherein M> represents an atom of Group III to XII or the 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, Group
20 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 or a group containing an electron-withdrawing group; when a
plural number of R’'s exist, they may be mutuélly the same or different; T
represents an atom of the Group XIII of the Periodic Table, R' represents an
25 hydrogen atom, a halogen atom or a hydrocarbon group; when a plural number
of R'% exist, they may be mutually the same or different; "k" represents a

S.m u"

valence of M™; represents a valence of X% and "m" represents a numeral
satisfying 1<m<3.
Further, the present invention and alternative embodiments are illustrated

30 in detail below.



loa?2, 6 -xylyl group, a3, 4 -xylyl group, a 3, 5 -xylyl group , a
2,3,4-trimethyl phenyl group, a 2,3,5-trinethyl phenyl group, a
2,3,6-trinethy|pheny| group, a 2,4, 6trinethyl phenyl group, a
3,4,5-trimethyl phenyl group, a 2,3, 4,5-tetranet hyl phenyl group, a 2,3,4,6

15 tetramet hyl phenyl group, a 2, 3 5, 6 tet&anethylphenyl group, a
pent anet hyl phenyl group, an ethylphenyl group, a n-propyl phenyl group, an
i sopropyl phenyl group, a n-butyl phenyl group, a sec-butyl phenyl group, a

tert-butyl phenyl group, a n- ent yl phen ou a 20 neopent yl phenyl group,
a n-hegyypﬁenyy g?ou;P E@??é H¥U¥§Hgﬁb0 aTHE E grou%, g nup
dodecyl pheny! groupg.g, t&maﬁoe GO endp mu?aenﬁi,hmyg] (ua-jof

ant hracenyl group and rou fer

These aryl gr Olﬂ@fresmab/arb@toﬁﬁbi tha|G}MupllHStblthMC&de/\l’(lIhoralahmhmgeler@dsttﬁélCh as
a fluorine atom .a chlorine atom a bromne atom or_an iodine aton)

al koxy group skerodic ablgcotftheEiampnis Geyised editionoh dWT AL bapeasic @ll*?émﬁ‘if)ke an
aryl oxy group X Y. y,group
such as a btesnzﬁb g‘%ﬁg‘?‘gﬁgbg?)o §B&Iﬁﬂﬁgx£ﬁ?lwa§lr%§q?ﬂ%%ra% %{qq‘!"gr%ﬁg mgn
aral kyl group b&mumgn&nt@uﬁﬂumaammnaanmnﬁmnsmpmeﬁaaﬂhhmnaEmampﬂﬁ&nhhmreof

i ncl ude a benzyl group 8 (2- met hyl phenyl ) net hyl group,

( 3- met hyl phenyid} %twpiye Bl atomy aﬁewpﬁem)meﬁwm aﬁoauﬁ)l igon atom, a
(2,3-dinmethylp | .0 n t up, a
(25 di mot hyl DGR Rty ERHR: adm 3 gt Rnt IR W AT AOR Rlaghie

(3, 4di et hyl pheton, )m;ﬁatlnmim groou [, co@ﬁer‘fﬂﬂd)mea leeplaEmyla)gmzdl htpim, grzmma,tom §2,3,4
15 ti et hyl phen th ro 3,5 tlneth n nme

(5,5 6ti mothl GHURG Absh Mekieh g, dmastaOH, BNy Ay g Bt
(2, 4, 6tinet hyl rmenyAs) FELDN, 468t o 162 CRndh RIZR prtFaBEEh HRARA kadTet Ny
group, a (2,3,4,6 tetranethyl phenyl)nethyl group, a

(2, 3,5, 6t et raneitodtghenyl ) net hyl group, a (pentanet hyl phenyl) met hyl group,
an (ethyl phenyl ) et hyl group, a (n-propyl phenyl)nethyl 25 group, an

(i sopropyl phenyl ) et hyl group, a (nbutyl phenyl)nethyl group, a

(sec- butyl phenyl ) nmet hyl group, a (tert-butyl phenyl)nethyl group, a (n



13 pentyl phenyl ) et hyl group, a (neopentyl phenyl)nethyl group, a

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

(n-decyl phenyl ) met hyl group, a (n-dodecyl phenyl)nmethyl group, a (n 5

t etradecyl phenyl ) net hyl group, a naphthyl net hyl group, an anthracenyl net hyl
group and the |ike, and a benzyl group hs nore preferable. These aral kyl
groups nmay be partially substituted with a hal ogen atom such as a fluorine
atom a chlorine 10 atom a bromne atom an iodine atomor the like, an

al koxy group such as, a ne%hox§ group, an et hoxy group or the like, an

aryl oxy group =UdPPRE REBhE&ABRYSgroup or the like, or an aral kyl oxy group

such as a benzyl oxya%%§ﬂgcﬁ§/_g;ah@’ Idi'kgbrﬂegﬁd i?‘ﬁgﬁﬁgr%%rbé%?l %%q__\ﬁ&- rgeenti oned

L1 and Lz is prefer rogen ‘a an ‘a an aryl group,

more preferabl ) 0 at Anadn 93l kuh @Rt 2204 1RhefeboMy @ al kyl
group in parti%h apxg%bgggktﬁgngf; ?f? TZbang Jz Fh t he agéve-nentioned 20

general formbge ft@$petBlvelld] @md flod] ekafippendeanéh W' repaesent aaforat om of
the G oup XV or Group XVI of the Periodic Table of the Elenments (Revised
edition ef |URAGH nbrganic Chemi stry Nonenclature 1989). T1 in the genera
formula [2] and J1 in the general fornmula [3] 25 may be the sane or
di fferent . FurtheResPEcitavenb' gadebilin sheugenersl]fepmulzeihlt lmadgener al
formula [ 6 ] may be the sanme or different. Specific exanples of the atom
of the 14 [4f,represent a hydrogen atom, a halogen atom or a
hydrocarbon group, and when a plural number of L''s and
L’'s exist, they may be mutually the same or different.
10 Specific examples of the halogen atom in L' and L? include
a fluorine atom, a chlorine atom, a bromine atom, and
an iodine atom. As a hydrocarbon 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 isopropyl 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



G oup 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
nitrogen s atom or an oxygen atom and nore preferably an oxygen atom
Respective p) q, r and a in the above-nentioned general formulae [2], [3],
[5] and [6] represent a valence of Tl1, J1, TZ and JZ, respectively) and for
exanple, 1o when Tl is an atomof the Goup XV, pis 3 and when Tl is an

cLom o 4 1e SR Bt 8105 B0 0 ol AFebd BSefoge, T o
G 0up, 0ON 2,118, 0 8L 6k SRS, K3l 401,300 MIER-AHA e

of Rl's or R3SSTEX € sane “or erent .

i ndex of the oQ- Y\ | 0 , : l§3f5“g¥ﬁ t Q of
the Hammet ' ?I‘r%ﬁ'fﬂe g%ﬂ.?ﬂg&?%&%g&g gﬁg%gt&,}%&% uncti or%#ggﬁc@p}_ in
which the subgtidiieitot@fisy 8NgréapR af dilkdildaBmithy s §rHbEpl Sapositive can
be nentioned as an el ectron-wthdraw ng group. Specific exanples of the

el ectronswi t hdrawhipsmetthyDchrdapa &l baomdemetilom grelp prane atom a

brom ne atom an iodine atom a cyano group, a nitro group, a 25 carbonyl
group, a sul f dddmpmone tlay bhengiipgr eu rdaiaomomd titkel giheumr oap cont ai ni ng
an el ectron-w t hdrawi ng group
iodomethyl group, a diicdomethyl group, a triiodomethyl
group, a fluoroethyl group, a difluoroethyl group, a
trifluoroethyl group, a tetrafluoroethyl group, a
10 pentafluoroethyl group, a chloroethyl group, a
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,
15 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
20 perchloropentyl 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.



15 preferably include a hal ogenated al kyl group, hal ogenated aryl, and a
(hal ogenat ed al kyl)aryl group, cyanated aryl group and nitrated aryl group
having up to 20 carbon atons, an ester group (an al koxycarbonyl 5 group,

ar al kyl oxycar bonyl group and aryl oxycar bonyl group having up to 20 carbon
atons,) and the like. Specific exanples of the hal ogenated al kyl group

i nclude a fluoronethyl group, a chloroﬁgthyl group, a brononethyl group, an
i odonmet hyl group, a to difluoronethyl group, a dichloromethyl group, a

di bronomet hyl group, a diiodonmethyl group, a trifluoronethyl group, a

trichloromet hyl groBBTrthefri FhGHEShey 1 FERPPS dMaYi Ped8FEtHAL I oup, a
2,2, 2-trifluoroethy]. group,. 2,2, 2-trichloroethyl 15 group, a

2. 2.t 11 br oL G ab STKTEY GBS hrtp, Hachbiy Broup,

, 2,3,3,3-pentaf | opro r 3, 3.3- tachl r opyl.. aroup, a
2,3, 3, 3- Bentaztbr%%o%’?%p@‘)r%%ﬁog%!ot%gz?%,ﬁg,'S%nggggiogg o;?r(}z?g% %}r/corhg‘fs aIo

2

trifl uorﬁt%ﬁ%%ﬁ bibupr FB{hY ety ogr QHparéabﬁyzm’cyt#yf@ %‘;Lfl':'hl

, 2, 2-

ri chl or omet hy group, a 2,2,2-tribrono-1 tribrononet group, a
, 2-trisi odo-gld rd 'Wib%&ebbbbpgbw&,hea like, etc.

bis(trifluoromethyl)-2,2,2-tritluoroethyl group, a 25

1,1-bis(trichl oronrsittHe a2y, grdtip ¢ lanoaoel ydowy heping 6 to 20 carbon

al,l-bis(tribromonethyl)-2,2,2-tribronoethyl group,a

1, 1- bi s(trii oddramshyils) pTefexrahlie odomnplegrthgreahdncligle e phickhy 1

Speci fic exanpl es of the hal ogenated aryl group include a 2-fl uorophenyl

group, a 3-fl @FVPhedy? - §PbYp ITLUR ¢ P@T%ﬁ%ﬂrcﬁ’rmuﬂﬁ'at%ié-]ﬂlg&%enyl

oroup, a 3- br ArBpRET g SERSPA 9B dronHarl PEarBuRR T AU AP or oup, 2
aroup 8% st By s O B Bere el e R
2, 6-di chl or ophenyh , dreHimet nr oKyl Yreriienil 2, 3, 5-trimethylphenyl
group, a 2,3,6-trimethylphenyl group, a 2,4,6-
trimethylphenyl group, a 3,4,5-trimethylphenyl group,
a 2,3,4,5-tetramethylphenyl group, a 2,3,4,6-
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 is 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



group, a 2,6-di bromophenyl group, a 3, 5-di bronophenyl group) a

2, 6-di i odophenyl group, a 3,5-diiodophenyl group, a 2,4,6-trifluorophenyl
group, a 2,4,6trichlorophenyl group, a 2,4, 6-tribronophenyl group, a 15
2,4,6-triiodophenyl group, a pentafluorophenyl group, a pentachl orophenyl
group, a pentabronophenyl group, a pentg odophenyl group, and the Ilike.
Speci fic exanples of the (hal ogenated alkyl)aryl group include a
2-(trifluoronethyl)phenyl group, a 20 3-(trifluoronethyl)phenyl group, a 4

trifl t hyl ) ph I , 2, 6bis(trifl th h I ,
5, 5bi S(Lri 11 uRDIRURGEIRREnFRORRoD £ SOt SREE s PFI EBPonaeyl Fiheny
, d the like 25 Specif.i I
Pnl e 5 2- cyMbpRn,PrapBusich SCToRERRgiy e RS A o oup

and the like. 5p é%a%ﬂgﬁg}!a{:??ég enI%Sh ak 4 B‘én@iyllw&ragglo £RUP {e] ude a

2-ni trophenyl group, group, a 4-ni'ttTophenyl group and the
i ke. Specificwxanples of the ester group include a 5 nethoxycarbonyl
group, an ethoxycarbonyl group, a n propoxycarbonyl group, an

i sopropoxycar bonyl agrtng, afaphenoyyeaphoay| agadkpl group having 7 to
trifluoronmethoxycarbonyl group, a pentafluorophenoxycarbonyl group, and the
like. to Rl ardD Rardom ptefisr ablpreferablegdiranplaydiheeedpbringlage and
nore preferably the hal ogenated al kyl group or hal ogenated aryl group
having up to Zb ReR¥Hbh FEBHB-. aFLﬁrzt‘H@rthJéi‘l‘eqlb}b]rH“? hyd 9raQsPondt hyl group,

O it
o R RS 8 PoEo: Aol AGHIGL TR D a2, (o) hucroet
3, 5-di flygor opheinyd + 10§ PoRen§1 ImétBylll ighdodyy ORhery | 5 -

dimethylphenyl)methyl group, a (2,6-

dimethylphenyl)methyl group, a (3,4-

dimethylphenyl )methyl group, (3,5-

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-



group, a 2,4,6-trifluorophenyl group, a pentafluorophenyl group, a

chl oronet hyl group, a dichloronethyl group) a trichloronethyl group, a
2,2,2-trichloroethyl group, a 2,2,3,3,3 25 pentachl oropropyl group, a
2,2,2-trichloro-1trichl oromet hyl et hyl group, a
1Jlbis(trichloronethyl)-2,2,2-trichlorqgthyl group, a 18 4-chl or ophenyl
group, a 2, 6-dichlorophenyl group, a 3,5-di chl orophenyl group, a
2,4,6-trichl orophenyl group or a pentachl orophenyl group. A fluoroalkyl

group or a fluoroaﬂé; grouP is preferable in particular, and 5 a trif
| uor onet hyl gP&REYIPEEDYDimefhylioBgo¥Pyy i |(RGRR AR eRY L yPetBYla

1, 1bis(trifl thyl)-2,2 2-trjfl | 3,4,5-trifl henyl
g7 oup, or a pOTERH Gt opERGEY bPBRBYI RS 1 iR % (¥ Ry represents | n
th | f t d t ed
hyar ocar bon aruy i WhERe ERER. BePuRiaer AR D R PRI B
nutual 'y the gguRpr Qi(ﬁeﬁgaécylﬁﬂgngﬁqhg%%&@p@ﬁgdﬁq)Angﬁa is preferably

an al kyl group, 15 aryl group or aral kyl group Having up to 20 carbon

atons, apd theeramRIdBFIPEEH POIMEEAYR @Bohp| Ushaphethylmdts Yerendl, forml a
[1] as L1 is used. The hal ogenated hydrocarbon group in RZ includes a

hal ogenat ed alkylangihmarernsal mgtehpl egranpl agdothe tikehabadgemabvedzzd al kyl )
aryl group having up to 20 carbon atonms , and the like , and the sane

hal ogenat ed aldiplupgrigumoreapogéanabdearyl group, and (hal ogenat ed

al kyl )aryl group as nentioned as specific exanples o

f_the
el ect ronwi t hdr awi nEPgFBuPT RAKRLOFTPHRSgBA%r Bf PRFRLRALIY2FuBFEisyteded. Rz
in the general fornula.[3l. is, preferably a _hal ogenated hydrogarbon group,
and fur ther prétdt Bopg1oses AePioitAat RSOt oo doRIor A e
general jformuba gy 6 d Y ESENhfo) QhI2BWGnY QI Y & VakENCanOf T

and is preferably a saturated al'i phatic hydrocarbon group having a val ence
of f or an 5 anmady GrouP AR G GuPE Gy Ngréup dl 8ACEtRbxY. grbupi N the

general formula [ 6 ] is a valence of R4, and an integer of 2 to 10,
pref erably anoirnttdgerl ide ,2 40 &y haxe greqprsiclh as anpkgeoxgf g2oup 4,
further nore preferably an integer of 2 or 3, and nost preferably 2.
or the like, or an aralkyloxy group such as a benzyloxy
group or the like, etc.
15 Each of the 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



to Specif is exanples of the conpounds ( a ) and ( d ) in the case in which
each of M and MZ is a zinc atom include dialkylzincs such as

di met hyl zi nc) diethyl zi nc, dipropyl zinc, di-n-butylzinc, di-isobutylzinc,
di - nhexyl zi nc, diallylzinc, bis(cyclopentadienyl)zinc and 15 the |ike;

di aryl zi ncs such as diphenyl zi nc, dinaphthyl zinc,

bi s(pent af | uor ophenyl )zinc and the |ike; al kyl zinc halides such as
met hyl zinc chloride, ethylzinc chloride, propylzinc chloride, n-butyl zinc
chloride, isobutylzi chlori.de, n-shexylzinc¢ chloride, 20 nethylzinc

bron de. et hyI A8 BREnTRBLOAF oy RIFRCEEROALAR. B BOCEIIHOUS o ol

i sobutyl zi nc brom.de -hexyl zi opi de zj.pc, 4 od] i nc

i odi de, pr opyla(zrllélnca?%dillldgs’ né-%%?%:ﬁ(%}lglﬁgo%’f%@figéogﬁt%%élggllno%l& (r}'seﬂ,ez

n- hexyl zi nc i qQli : [ KLl j i d lnc | de,
zinc chloride?ﬂ¥$ﬁ%%gg%%? élgﬁga?i§§§?§gi%€éméﬁﬁstEEQF?EEEhThgﬁégﬁg%unds
(a) and (d) areipes eRsptive®! digdl k¥ lazidgsaré pirlefirayigf 8miinbgen

di met hyl zi nc, diethyl zinc, dipropylzinc, di-n-butylzinc, diisobutylzinc,

di - n- hexyl zi n@gtah al diylam rexygeis oy clapkmicat endfenrats]l y ad dxygen
particular, 5 dinethylzinc or diethylzinc is preferable. Specific exanples
of the conpouraf®nib) and (e) include am nes such as difl uoronethyl am ne,

di chl or onet hyl am ne, di brononet hyl am ne, _dii odonet hyl am ne, ]
bi s(di f | uor omet hyl R&FPEELIVS M s hl¥rdnet byl LRI agpove-mentioned

e AL g T N A b e
I s(triiodometfyldaul g phi § (% %g%&f'ﬁé%&e ﬁ%%%%i,ﬁa[eﬂd‘%orbé:?ér@pfe.

trichloroethyl’yamne, bis(2 /2 2 tri'bro _

bi s(2,2,,3-tri ivadaettyisaghn8toll o2 the3 GhotrgPeflt afp Uos oprHny | yReh NE?

bi s(2, 2, 3, 3, 3-pent achl or opropyl ) am ne,

bi s(2, 2, 3, 3, 3-iperHmbibompobpyhpatireap KWI(,2,12,i% R 3pent ai odopr opyl ) am ne,
bis(2,2,2-trifluoro-1 20 trifluoronethylethyl)amne, bis(2,2,2-trichloro-1
trichl or omet hyl et hRe§RECtd.VebRS @@ R2-1nr itheo abovermendrimpec geaemal) ani ne,
bis(2,2,2-triiodo-1triiodonethyl ethyl)am ne, . .

bi s( 1, 1bi s(t rifTmtRRt R 2nsl 3251. repregsndehytiantRren-ygthdrawing
bis(1,1-bis(trichloromethyl)-2,2 2tri.chl oroethyl)am ne, . .

b1 (1. 1- bl o( { B Fsror By P08, BORrRA AL ATy 19 L RO hrA hagaving

bis(tri llgdomtg%qlg 2 dnd i ?Qﬁ?myéiaﬂmperbbf(af | glgonpeny bhawne,

bi s( 3-fluor ophenyl’) am ne, bi s(4fT uor ophenyl )am ne,
bi s(2- chl or opherag haiy Be mlitaadak enepbenyl 9ardiEferent. As an index

bi s(4-chl orophenyl )am ne, bis(2
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 bronophenyl ) am ne, bi s(3-bronophenyl)am ne, bis(4 bronophenyl)am ne,

bi s(2-i odophenyl )am ne, bi s(3i odophenyl)am ne) bis(4-iodophenyl)am ne,

bi s(2, 6di fl uor ophenyl )am ne, bis(3,5-difluorophenyl)ani ne,

bi s(2, 6-di chl orophenyl )am ne, bis(3,5 1o dichl orophenyl)am ne,

bi s(2, 6-di bronophenyl ) am ne, bis(3, 5-di bronophenyl)am ne,

bi s(2, 6di i odophenyl ) am ne) bis(3,5-dii&&ophenyl)anine,
bis(2,4,6-trifluorophenyl)am ne, bis(2,4,6trichlorophenyl)amne, bis(2,4,6
15 tri bronophenyl)am ne, bis(2,4,6-triiodophenyl)am ne,

bi s( pent af | uor v heclppeg( Be%@lﬂ%ﬁ;ﬁ%@lﬁéh geoup,

bi s(pent abro enyl )am ne, bjs(pentaiod phenylggpi i’ IS 20

(trifluor om%ﬁ%@%@??‘grﬁ@' ﬁprb‘?:? (‘?‘Pﬁ‘Plgl? 931 )Y&B&F&T SHOP -
bis(4(trif|uoronethy| phenyl ) am ne Qiﬁi igtriflu r%net%%k}phen | ) am ne,
bi s(3, 5di (tri f‘iYu%‘}%r%‘% h%/’r%}%h HOYR AP Rl gFg(d-S, 4?EY%5%r Up travihy i
tri(trifluoro ) )amne, bis n y 1
bis(3-cyanophgﬁ£p¥gnlne§1Lf€%%@§éﬁ%%hé%§¥?a§?ﬁ§? E%§?§¢§P¥¥88ﬁggﬁyfanine,
bis(3 32 n'kﬁﬂﬁhﬁﬁyéﬁ@ﬂkﬁferbﬁﬁﬁbﬂwﬁr@E@Hﬁ”éﬁﬁ"éE&E@Qy&HEbbh?@_

Furt her, phosphine conmpounds in which a nitrogen atomis replaced with a
phosphor us at @adup theev abgVvep Neat Roned rdvnna oo sd , thediike.l i ke are
also 5 exenplified. Wien the conmpounds (b) and (e) are al cohols, specific
exanpl es thereof iSpeadi€if] exampdesarnd ,thehllmbegehabed, abkydogeouwgnol

i odonet hanol , dif_|uoronethanol, dichloronethanol, dibronmonethanol, 1o

di i odonmet hanolirakide wrickarRmRFLyYLr JEARBr ofreERARBPMELhYEr §FOMR-h&nol

triiodonmethanol, 2,2 2trjfluoroethanogl, 2,2, 2-trichloroethanol,
2,2,2tri brono zﬂﬂﬂ%éﬁgé,%g??PfoﬁBeﬂﬁgﬁgp%hZ%LQ{%g%pé$tafIuoropropanoh

2,2,3,3,3-pen I I 2,2, 3 - nol, 2,2,3, 3,3
pentaioégpropgﬁgﬁfﬂgsgﬁg-ti?f?ﬁ%?gf1%r??§8§€%ﬁ@%ﬁ?ﬁet#gﬁ%ﬁ?' a
2,2,2‘tr!Ch|OGQﬁHdeﬂgﬁﬂfimﬁfaﬁﬁﬁhanﬁhiodomethyl roup, a
2,2,2-tribrono-1tri brononet hyl et hanol , 2,2,2-tr||oé%-l 20

triiodonet hyl ettifilnlordmdtlvy 5 (irotpyononetienloroms thtl i 1t eww peahanol
1,1-bis(trichloronmethyl)?2,2,2-trichl oroethanol,

1, 1- bi s(tri br dadrsananetly D -grovpondetikddodomethyl group, a
1,1-bis(triiodonethyl)-2,2, 2trijodoethanol and the |ike. Further, thiol
conpounds 25 iPn Zu? - L URERRENEL oFFPEPr el Acdd At HTH SR P€Fh %L om

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

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



in the above-nmenti oned al cohol conpounds , and the |ike are al so
exenplified. 23 When the conpounds ( b ) and ( a ) are phenols , specif
i's exanpl es thereof include 2-fluorophenol, 3fluorophenol, 4-fluorophenol,
2- chl orophenol, 3chl orophenol, 4-chl orophenol) 2-bronophenol, 3 s

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

2, 6-di fl uorophenol, 3,5-difluorophenol, 3,4,5-trifluorophenol,

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

3, 5-di br omophenol , . 2, 6-di i odophenol , 3, 5-dii odophenol, 2,4,6 10
trifIuorophendﬁ%eZIh,%=trichlorophenol, 2,4,6 tribronophenol,

2,4,6-triiodoph |, £ I t I I,

bent abr omophenol | e erbRGEnERGNE 1SR pF; RRR, BRTegenbth aryt oroup

3-(trifl I - iJfql thwyl

> bt S(tr 111 o RS2 ErkeAkishlyy JRbART MR pheny1. group.

2'Cyan0phen0Ida3@¥ﬂﬂg&ﬁ6gﬁéngi'@2@%®Qh%ﬂdqcﬁidﬂé K@W@DobroﬁﬁhthoghenOI
e.

4-ni trophenol and the Ii urther, 2o thiophenol conpounds in which an
oxygen atsom i schkbpt@pleenit fraupyl Aund -athdiedapHdrey hbgrveupenai ared phenol
compounds, and the like are also exenplified. Wen the conpounds ( b ) and
( a ) are carbBwoomépheryldsgspupi f iac 3eaoplophanek epfoupc| adé-
2-fluorobenzoi c acid, 2s_3-f |uorobenzoic_ acid, 4-fluorobenzoic acid, 2,3
di f | uor obenzoiRF URIRNEBY 4 -HFURI0PoBeH2BPENGBYd, IDOUD ¢iF Pudrdp@hedyd aci d,

2,6-difl b i jd 24 2. 3, 4-trifl b i i d , 3, 5-trif

| uor oIbenggIg ?GQIII'ZCICJIIS’Z,Q% Bi?‘???I’EBI’gt%WE%I'cagﬂI%fl%ﬁ#éf?gIP?ﬁgi(ﬂ}a%IIc acid,
2,4, 6-trifl i i , b= f i i 4,6 5
tetrafl IJI)I‘ ogngIz)gIe (r:BZ g%lf%?ﬁ%g% é? I%ggl'r% Ie)% I5?CA algg{ﬁb;ﬁ%g%géfe?% Icng'{aIgII'd

di fl uorqgceti Gani 13141 4PERBERLDReAGIrHEHT & 3 USL QREARBRBIR M1,
hept af | uorobufganoilgi gci d, 1,1-bi S(FI’ ief uggIl;)ne I1y| )2,2,2-trifl Eoregi(?ht anoi c

acid and the |gidaip la \thediter enophends ¢rbup,aad3(5adibabmopliensli c aci ds
, specific exanples thereof include fluoronethanesul fonic acid,
di f | uor onet hargslg ord c2 ag+ diiedpphesydmaioapes d fhf cdbtodophenyl
pentafluoroetggnﬁ&wIng?4?gigfi%éugggg%zngﬂpEggﬂﬁféqfs;Iz?gic acid, 1,1
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 1like.
Specific examples of 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.



bis(trif luoronethyl)-2,2,2-trifluoroehtanesul fonic acid and the |ike. The
conpounds (b) and (e) are preferably, bis(trifluoronethyl)amne, bis(2,2,2
20 trifluoronethyl)am ne, bis(2, 2,3, 3,3 pentafl uoropropyl)am ne,
bis(2,2,2-trifluoro-1trifl uoronethyl et hyl)am ne,
bis(l,lbis(trifluoronethyl)-2,2,2-trif|gproethy|)anine or

bi s( pent af | uor ophenyl ) am ne as am nes; 2s trifluoronethanol)
2,2,2-trifluoroethanol, 2,2,3,3,3- pentafluoropropanol 2,2,2-trifluoro-1
trlfluoronethylethanol or 1 1-bis t iflu

2, f2I 2-tri LI uolr oet hanglpflé’g' &%;ﬁi&ﬂ ; ?S i of’) PhB xa?faté%r RS SRR |
4- 9]

3.4,5-t011 fﬂgr%’bﬁ%HSF') b, I3hERREBReny Hrdo MY PR onheny1 orgup,
i o |ZD?E@958P%n ll‘Ités(tr hylllélofllﬁﬂﬁ)'phenol

4-(trifluoromethyl)phen uor onet

3, 5bi s(trifluoronet hghhRRene! dXampedtet SthE ébuetog&bhﬂ Heende as

phenol's; io pentafluorobenzoic acid or trifluoroacetic acid as carboxylic

acids; and trimhétnospeakdoasll fqvup acanl @shsxyéapbengdi dxouphe ecampounds
(b) and (e) are nore preferably, bis(trifluoronethyl)am ne,

bi s( pent af | uorppbpoaxyrazboayilngroup .f lamdeopdeputyc@rPoryirgfoupr oa 1
trifluoronmethylethanol, 1,1-bis(trif luoronmethyl)2,2,2-trifluoroethanol,
4- | uor ophenol PhenguYERESOSIHe BHOUD, £ 6tJE%ﬂ‘P%P@ﬁﬁbﬁafwcarbonyl

3,4,5trifluorophenol, pentafl uoro 4 20 Iuoronet ).phenol

bi s(trifluoro ﬂ??)pﬁeﬁ&PQEEi?¢éﬁﬁh§%ﬁ§¥??¥ﬁé EhyPph tl?’ziandfurther
preferably 3, érlfluorophenol pent af | uor ophenol or

1, 1b|s(tr|fluoronefhyl) 2,2, 2- trifluoroethanol. 25 The conmpounds (c) are

preferably water, RydrRogn a@éﬂ&:&f@%ab@@z ah&mﬁag@ma@éalrﬁmﬁ&arbon
ar al kyl am ne halogenated al kyl am ne, halogenated aryl am ne, and
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



26 (hal ogenated al kyl)aryl am ne having up to 20 carbon atons, and specific
exanpl es thereof include water, hydrogen disulfide) nethylam ne,
et hyl am ne, npropyl am ne, isopropylanm ne, n-butylam ne, sec 5 butyl am ne,
tert-butylam ne, isobutyl am ne, n pentylam ne, neopentylam ne, anyl am ne,
n- hexyl am ne, n-octylam ne, n-decyl am ne, n-dodecyl am ne, neicosyl am ne)
allyl am ne, cycl opentadi enyl am ne, anilTlne, 2-tolylamne, 3-tolylam ne,
4-tol yl am ne, io 2, 3 xnyIam'ne 2,4- xylylamne, 2,5-xylylan ne,
2, 6-xylylam ne Klamne 3, 5-xyl Iamne 2,3,4-trinmethyl aniline,
2, 3, 5- trlnethy4éﬁﬂ1?ﬁﬁp 2“316£P¥¥H%tﬁyl 1¢¥EPlQrQPBePV#n€FHyPanﬂ i ne,
3,4,5-trinmethy 2,3,4, 5-tetraneth
2302, 6t ot avbUNyTARRHPREBNERY I ST Bred -nfﬁﬁgl%eﬁfl&ﬁé'&hw ani 1
ethylaniline, n-

y . i&;&&é’@é{ fa%h?gch B‘.}%?:@ﬁaﬁ qu!cioﬂﬁl A Ptﬂé@@ﬂk#f roy

sec-butyl anili ani |ne I N€, neopen

n-hexyl ani i ngy g ‘f%@df’éﬁfyi‘egréhﬁqg%éﬁmdﬂi@ id) ﬁ@ﬂ%ﬂ?&!&

n-tetradecyl ani | i ne, naphthyl am ne, anthracenyl am ne,” benzyl am ne, (2

met hyl phenyl ) net iyl arboeomemgLhYWrdwenyla nefhyd aftDeluoro-1-
(4met hyl phenyl ) net hyl am ne, (2,3 2s di nmet hyl phenyl ) net hyl am ne,

(2, 4di et hy| pheryf Juetomeahyieth§yd, sdicwd hyd phehyl ) met hyl am ne, (2,6 27
di met hyl phenyl ) met hyl am ne, (3, 4di net hyl phenyl ) net hyl am ne,
( 3, 5di et hyl prmrﬁ/di)mfhypanmﬁéhy(lz -2, A&,ra-ri@tllr@ltmmgtlyﬁt gypupi.n@ (2,3,5 5

trimet hyl pheny| ) met hyl ani ne, , trimethyl n met hyl am ne,
(3, 4, 5tri met hyd ghehy 5%@%H9F&g\hﬁé‘1’]ﬂ( BXPW 1 i %%%Eﬂ?i ﬁEPHPF&MJ-ne)

2,3,4,5tet t hyl ph t hyl 23461
get r amet h)e/l F)ﬁme "}/ : %yﬁg%ng‘e I%C“%@f%‘é%(tet r amet hgl phenyl ) net hyl, am ne,
(pent angihyl phenyl) ngt hyd (3 £n + & €1 AY kRBEGEhbFB AR (4

represents a hydrocarbon group or a halogenated

ne,

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 [1] 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



propyl phenyl ) met hyl am ne, i5 (isopropyl phenyl)nethylam ne, (n

but yl phenyl ) net hyl am ne, (sec butyl phenyl ) net hyl am ne, (tert

but yl phenyl ) net hyl am ne, (n-pentyl phenyl) et hyl am ne,
(neopentyl phenyl ) met hyl am ne, (n 20 hexyl phenyl ) net hyl am ne,
(n-octyl phenyl ) met hyl ami ne, (n-decyl phgnyl) et hyl am ne,
(ndodecyl phenyl ) net hyl am ne, naphtyl methyl am ne, ant hracenyl net hyl am ne,
fl uoronet hyl am ne, chl oronet hyl am ne, brononet hyl am ne, iodomnet hyl am ne, 2s
di fl uoronet hyl amine, dichl or t hyl am ne, di br onmonet hyl am ne,

i | odonet nyl i (ELS4F 1 LeRGRERROFRRPRE. SR or omet byl antne, 28
tribronmonet hyl am ngy .trijqd ] , i f | am _ne,.

2. 2, 2.0 11 chl or oot iy A 528 GEBEEK) AEOHRuLE, Co Frdrnd UL Tl 8EgRRuc
2,2,2-trii odogﬂau@frh%ng% ¢adetcd OEH 2hhEAOPEOPY AR B8 sAtardtdad S
pent achl oropr opyl am ne, Z, 2, 3, 3, 3 pent abr onopropyl am ne;

2, 2,3, 3, 3pent A 10GMY 00y Ifdrssarhdn ?g[xtddﬁ InesFiardl tar vhheacemsEhy |t iyl am ne,
2,2,2-trichloro-1trichl oromet hyl et hyl am ne, 2,2,2-tribrono-1 10

tri br onoseet hylaatdmd taig neyd2o2afboni gedapl hiaviimed aretdydeddydAnt ne
1,1-bis(trifluoromethyl) 2,2,2-trifluoroethyl anm ne,

1, 1- bi s(tri chl or onkf hyin A 1pe yanerdl dfaemnla ahé he,s B vadies(cer iofr 8 onet hyl )
2,2,2-tribronmoethyl amine, 1,1-bis(triiodonmethyl) 15 ]

2,2, 2-trii odo@&WyiadhilfEegry |Qordat? | 1 he, PRefeLBPSXNAR ABLeger @& ani | i ne,
2- chloroanilitne6 30h|oroan'|inel 4-ch|q{oani%%n2, anr%nn%g l'i ne,

3br onoani | i ne) - 48nr BREERTTHr 2BLY AR AN UGIRE OFi 4abrf 1 FHE CRET BRESNi | i ne,
2, 6-di fl uoroanjl D At N, | | [ Ll 3,5

di chl or oani | i ?gé%%éﬁl%%&n%gﬁﬁ#%e?&f%??b%&‘?}ﬂﬁrﬁe?&%ﬂfj&bﬁ d4Sani | i ne,
3,5-diiggoaniline, ghdchritidxappPasi f Nhe Sompfoddds NPy @ l(idedn
2,4,6-tribromoaniline, 2,4,6-triiodoaniline, 2s pentafl uoroaniline,

pent achl or oanithienease in which each of M' and M® is a zinc atom, include

dialkylzincs such as dimethylzinc, diethylzinc,
dipropylzinc, di-n-butylzinc, di-isobutylzinc, 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 iodide and the like;

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

The compounds (a) and (d) are preferably



pent abr onoani | i ne, pentai odoaniline, 2 (trifluoronethyl)aniline,
3-(trifluoronethyl)aniline, 29 4-(trifluoronethyl)aniline)

2,6di (trifluoromethyl)aniline, 3,5di(trifluoromethyl)aniline and
2,4,6tri(trifluoronethyl)aniline; nore preferably water, 5 hydrogen

di sul fide, nethylam ne, ethylam ne, n propyl am ne, isopropylam ne,
n-butyl ami ne, sec butyl ani ne, tert-buty%hnine, i sobutyl am ne, noctyl am ne,
aniline, 2,6-xylylamne, 2,4,6 trinethylaniline, naphthylan ne,

ant hracenyl am ne, 1lo_benzyl am ne, trifluoronethyl am ne, pent af

| uor oet hyl anmi felapey iz iBESpr Sirkkiede Posheyapkbiine Ehyheinc,

per fl uor openty] anl ne er fl yorohexyl am ne, _ perfl uorooctyl am ne,

per f | uor odode %E?ﬁ%?gﬁﬁrfP&BFBBgmﬁhﬁﬁnﬂQ%ﬁqﬁﬁuﬁgfﬁé?¥kUGFGeicosylanine,

2-fluoroaniline | uor gani lii.ne, . 4-f roanili .

2 61 11 uor oant 1982 SYLERRRY. S s BrrEma e, v ngi pFne.
pent af | uor oaniy 4 § L . i e, 31 (344 thyl)aniline,
20 4-(trifl uorﬂoinﬂﬁlgf]g g%léfl:tﬁgﬁgg?ghﬁls(t'r éﬁof%n%%ﬁ}?g%lg??ne _ _

3, 5bi s(t i fl utgretiiyl 2 2Ak! bredse thyd Aldd sid rpféL@rgpeENYl ) aniline; in
particular, preferably water, trifluoronethylam ne, 25 perfl uorobutyl am ne,
per fl uorooctyl am ngpepefhilcu @xipiicasany | tive neompBotihder ¢dni lande,( &3
fluoroaniline, 4-fluoroaniline, 2,6-difluoroaniline, 30

3, 5-di f | uor oaniré¢wede 2amigesr sfichoasadilifine rqueatlay 1 aioeani | i ne,
2-(trif|uoronethy|£aniIine, 3(trifluoronethyl)aniline,

4- (trifl uor onstihdemene Ry lamgngi s dibmomastedhst ¥min@i | ine, 3,5 5
bis(trifluo““&%i%ﬁ&ﬁ@%ﬂ%fgmggg,Zbibﬁdifluoromethyl)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(1l,1l-bis(trichloromethyl)-2,2,2-
trichloroethyl)amine, bis(1l,l1-bis(tribromomethyl)-

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



tris(trifluoromethyl)aniline; and nost preferably water and
pent afl uoroaniline. Further, as the conmpound ( f ) used for preparation of
the conpound [B], the followings and the |ike are io nentioned. 31 HO-CH

HO-OH HO-OH HO OH OH OH HO OH HO OH HO HO-OH HO HO O ~- ~- ~H HO HO HO HO HO
OH OH HO ~OH OH OH OH HO HO HO OH OH OH_OH HO ~~OH HO OH HO HO ~OH HO ~H HO
b ,~~pHy Ho Ho HO HO HO HO (, OOH .,, O3 , ~~OH .., pH . OH ~' O H HO HO HO
"'OH ,'OH ~OH 32 OH OH OH

bis(triiodomethyl)-2,2,2-triiodoethyl)amine, bis(2-
fluorophenyl)amine, bis(3-fluorophenyl)amine, bis(4-
fluorophenyl)amine, bis(2-chlorophenyl)amine, bis(3-
chlorophenyl)amine, bis(4-chlorophenyl)amine, bis(2-
5 bromophenyl)amine, bis(3-bromophenyl)amine, bis(4-
bromophenyl)amine, bis(2-iodophenyl)amine, bis(3-
iodophenyl)amine, bis(4-iodophenyl)amine, bis(2,6-
difluorophenyl)amine, bis(3,5-difluorophenyl)amine,
bis(2,6-dichlorophenyl)amine, bis(3,5-

10 dichlorophenyl)amine, bis(2,6-dibromophenyl)amine,
bis(3,5-dibromophenyl)amine, bis(2,6-
diiodophenyl)amine, bis(3,5-diiodophenyl)amine,
bis(2,4,6-trifluoropheﬁyl)amine, bis(2,4,6-
trichlorophenyl)amine, bis(2,4,6-

15 tribromophenyl )amine, bis(2,4,6-triiodophenyl)amine,
bis(pentafluorophenyl)}amine,
bis(pentachlorophenyl)amine,
bis(pentabromophenyl)amine,
bis(pentaiodophenyl)amine, bis(2-

20 (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-

25 tri(trifluoromethyl)phenyl)amine, bis(2-
cyanophenyl)amine, bis(3-cyanophenyl)amine, bis(4-

cyanophenyl)amine, bis(2-nitrophenyl)amine, bis(3-
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nitrophenyl)amine, bis(4-nitrophenyl)amine and the
like. Further, phosphine compounds in which a nitrogen
atom is replaced with a phosphorus atom in the
above-mentioned amine compounds, and the like are also
exemplified.

When the compounds (b) and (e) are alcohols,
specific examples thereof include fluoromethanol,
chloromethanol, bromomethanol, iodomethanol,
difluoromethanol, dichloromethanol, dibromomethanol,
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,
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-
triiodomethylethanol, 1,1-bis(trifluoromethyl)-
2,2,2-trifluoroethanol, 1,1-bis(trichloromethyl)-
2,2,2-trichloroethanol, 1,l-bis(tribromomethyl)-
2,2,2-tribromoethanol, 1,l-bis(triiodomethyl)-2,2,2-
triiodoethanol and the like. Further, thiol compounds
in which an oxygen atom is replaced with a sulfur atom
in the above-mentioned alcohol compounds, and the like

are also exemplified.

\ HO' OH OH OH OH OH |

OH O OH |

HO HO OH ~OH HO ~H ~H HO HO HO
~ OH ~



|~OH/ | ~OHd1l ~HOIv '"OH OH OH The conpound [A] is a conmpound obt ai ned
by contacting the above-nenti oned conpounds (a), (b) and ( ¢ ) . The order
of contacting the compounds ( a ) , ( b ) and s (c) is not specifically
limted, and for exanple, the follow ng order can be adopted. A nethod of
contacting (c) after contacting (a) anq (b). A nethod of contacting (b)
after contacting (a) ioand ( ¢ ) . -3 A net hod of contacting (a) after
contacting (b) and (c). The contact order is preferably ~ or ~2 . Nanely,

th d [A] i f bl d obt ai ned I 5 tact i

W th o bontact pr oORER it APMERUBE LAY AT A5 ) (%5 ° BPAR)S - BPeG icD
bt ai ned b tactd b L Lh, t act d btained b t
(2) and (o).~ EHAI®: e ethbotRatPRpT & LB RARI Rt afhed a4
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25

fluorophenol, 4-fluorophenol, 2-chlorophenol, 3-
chlorophenol, 4-chlorophenol, 2-bromophenol, 3-
bromophenol, 4-bromophenol, 2-iodophenol, 3-iodophenol,
4-iodophenol, 2,6-difluorophenol, 3,5-difluorophenol,
3,4,5~-trifluorophenol, 2,6-dichlorophenol, 3,5-
dichlorophenol, 2,6-dibromophengl, 3,5-dibromophenol,
2,6-diiodophenol, 3,5-diiodophenol, 2,4,6-
trifluorophenol, 2,4,6-trichlorophenol, 2,4,6-
tribromophenol, 2,4,6-triiodophenol,
pentafluorophenol, pentachlorophenol,
pentabromophenol, pentaiodophenol, 2-
(trifiuoromethyl)phenol, 3-(trifluoromethyl)phenol,
4-(trifluoromethyl)phenol, 2,6-
bis(trifluoromethyl)phenol, 3,5~
bis(trifluoromethyl)phenol, 2-cyanophenol, 3-
cyanophenol, 4-cyanophenol, 2-nitrophenol, 3-
nitrophenol, 4-nitrophenol and the like. Further,
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,
3-fluorobenzoic acid, 4-fluorobenzoic acid, 2,3-
difluorobenzoic acid, 2,4-difluorobenzoic acid,

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

(c)
ound
ting



by contacting the above-nenti oned conpounds ( d ) , (a) and ( f ) . The
order of contacting the conpounds ( d ) , ( a) and (f) is not specifically
limted, and for exanple, the follow ng order can be adopted. 5 ~' A

met hod of contacting ( f ) after contacting ( d) and (e). ~2 ' A method of
contacting (e) after contacting (d) andz( f ). ~3" Anethod of contacting
( d) after contacting ( a) 1o and ( f 3 . The contact order is preferably
O' or 02 '. Nanely, the conpound [B] is preferably a conpound obtai ned by

contacting (f)_.with a cgontact product obtai ned bg contactin gd) .and (e),
or a conpound 453 obt BF hE4URY OPERZASG FFE) Wit h ét’ébm‘ﬁet’:og? F@€ obt ai ned

by contacting (d).an fl. . The.contact treatnment i hg preparation of the
above-nentioné%x%%hp uﬁdé'ﬁﬁf%&H8r EN2045t %t blg’éa ri ed out under an
inert gas at rmép?,_e;[ a ' I .rom-10 0C
to 200C, and pre erlg%f?/gpﬁgtr%&%égq{&d %go“tc. iﬁeﬁ%ﬁ?@ﬁ#%?lﬁegf}édﬁsual ly
from1 mnute 103 36 HOHESra2ithoRbBle@zRNY ddn 19, 41 puges to 24 hours .

Further, the treatnent may use a solvent , and these conpounds nay be
di rect |y streattask 28f vadbhovenusied adid, Pentetd MesitobeRgdois abBeal, to the raw

material conpounds ((a) , (b)) and (¢ ) , or (d) , (a) and ( f )
Ei ther of a ndihypwmteacebiveatisucldiXd wradaghiatiacid,
trifluorocacetic acid, pentafluoropropanoic acid,
heptafluorobutanoic acid, 1,1-bis(trifluoromethyl)-
2,2,2-trifluoroehtanoic acid and the like.

10 When the compounds (b) and (e) are sulfonic acids,
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(1,1-
bis(trifluoromethyl)-2,2,2-trifluorcethyl)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)-



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 fi c exanpl es of the solvent include butane, hexane, heptane, octane,
2,2,4 5 trinmethyl pentane, cycl ohexane, benzene, toluene, xylene, dinethyl
et her, diethyl ether, diisopropyl ether2 di - n-butyl ether, nethyl
tert-butyl ether, anisole, 1,4-dioxane, %qz-dinethoxyethane,

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 ihdex2rbpi&deproedhane hasnralgoele ne2ssLveROPREROlal e

C.. Reichardt, " Sol t Sol ts Effects i tc Chem stry", 15 2nd

N
f bly, t t I i L Sfi t i on:

proferably. Lo o0k g6y SBLNBRloh 2 25 M B Che g abce e oo ool o

sol vents SUCh'@éiﬁiﬂ@%??heﬁbﬁqrp%ﬂﬁ%ﬂ3%§fﬁﬁﬁﬁnoﬁIi§Qpr0py| et her

di -n-butyl ether, et tert-bdt ani sol e, 1, 4-di oxane)

1, 2- di metshoxy et w1 ubt6md t AR PRI, )3 é«mflﬁ@fbﬁayﬁymf) phahol,

tetrahydropyran and the like, and tetrahydrofuran is 25 nost preferable as
t he sol vent. The(tnbfbteromedhefl Jiphenedspexrtd ve conpounds in the
preparation of the conpound [A] are not specifically 36 limted. Wen the
nmol ar rati o ofbishetmhblnesonestiyds) phiedolespecit ve conpounds is defined as a

molar ratioof (a).: (b) :(c)=212:Y1:z1, it is preferable
that y 1 and AisGErifliusrpieihyildPhene Bxptebsbon (1): 5 c=yl+2 z 1 (1)
wherein c represents val ence, of in.the expression (1 1 in the
gxpression ( %515{&fﬁ€I8?58W§%5y&JM§%5°%ﬁa%réﬁ#%Pfsbl IO)I Y 99 , nore
f I 0 t +80, f I I
b T romd 20 HeBLEhLrabaRybIchacld Br e el oREcPLE TR BT "™ G0
z 1 in the eg¥wssyPic(adids} arfl ReTENAo S HARGS Y081 ¥ a@id dde

expression (1).
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,l-bis(trifluoromethyl)-
2,2,2-trifluoroethanol, 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



Further, the anmount used of the respective conpounds 15 is not also
specifically limted in the preparation of the conpound [B]. Wen the nolar
ratio of the amounts used of the respective conpounds is defined as a nol ar
ratio of ~d) : Vie) : (f) =xI 'y 2: 22, it is preferable that xl, Y Z
and z 2 satisfy substantially the exprez%smn ( 2) 20 when J in the general
formula [6] is an atomof Goup XVI , and the expression ( 3 ) when J in
the general fornula [6] is an atom of Goup XV: dXxl =Y2+f X z2 ~2) y2+ X z

N D

6] , 3 f bl
a nuneral of A 4 FaFEeLS pRpgBIS e &#?%?2?%%aﬁﬁ'§§5prnﬁn§$2| ’
of fromQ0. 2 tr&cfﬁ %n &i‘éﬁf?id?tefn% %lénﬁ.rg",”%ﬁ{yl%miﬁgmg 25 to 1.5,

and nost prefera nuner a in the

expressi ons (ﬁ%&pjﬂaﬁlﬁ%) i§o§r8§9§%ﬂ1d¥ﬂ‘HJBdE¥R£Wiﬁe fsel, y 2 and the

above nmentioned expression ( 2) ( 3) . Further, xl s a nuneral bei ng
an arbitsary mm%ﬁlamiN@JUEerEvBﬁtyﬂahhaeusasmbdﬂyﬂr&mpmetlne conpounds
are 1o really designed so as to perfectly satisfy the above-nenti oned
expressi ons (Pentyi@jine, meopontpbanineatamynt asfinehenabhexylamimnieoned
conpounds, the anpbunts used may fluctuate finely, and it is usually carried
out to appropf-AEI¥LINERRask- AAEY dedfidASe PH@QﬂﬁﬁHﬁsﬁmé%ﬁ'iB'to a certain

degree considering the grount, pf, 2 ¢QaPOUd 1 spentadienylamine,

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-



whi ch remains while being unreacted. Herein ) " satisfy substantially "
nmeans that a case of designing to obtain a conpound obtained by contacting
the respective conpounds at the nolar ratio satisfying the above 20

menti oned expressions is included even if the above nmentioned expressions
is not perfectly satisfied. Wen the nol.ar ratio of the anounts used of the
respective conpounds is defined as a nolar ratioof (a) : (b) : (c) =
1:y1: 2z1 in t he preparation of the 25 conpound (A] , it is preferable

t hat 1 d z 4 -y 1-2 11 0.2 (4
38a(cyrepfgse %W%f%%% g?eégk i%hﬁg éxgre§£|oﬁ (Z)) FuftherS mhen(t%e

| t f t d defi ned
Tol ar ratio Sfd’%*‘a?@?b“?éﬁymgfﬂ?l%m R P the prepar ati on of

the 5 COﬁpOUn@jﬂﬂthyiﬁhéﬁypz&ggﬁ§ﬁgﬁihgat(@ G'ﬁg,and 2 2 satisfy the
expression ( 5 in the general fornul‘a 6] is an atomof Goup

XVl Os~d- (YZ"tfr)inZeZﬁhyl(ﬂ)rréan¥mé5hgﬂ.aﬁﬁ@ﬂé Of(zd,:ﬂrsif in the expression (5
) is the same value 1o as in the above-nentioned fornula [4] or [6].) As a

result of the todmiettiylpkahpkhnethylbmdsne o, &, §-a ) , ( b ) and ( ¢ ) or
at least one of (d) , (a) and ( f )
trimethylphenyl)methylamine, (3,4,5-
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,



which are raw materials nmay remain as unreacted matters concerning the
conpounds. 15 Further, it is preferable in the preparation of the conpound
[A] to distill the solvent fromthe product after the contact treatnent and
carry out drying at 25C or nore for one hour or nore under reduced
pressure. It is nore preferable to carry out drying at 60 to 200C 20 for
one to 24 hours and nost preferable at 80 to 160C for 4 to 18 hours.

Speci fic exanpl e of the production process of the conmpound [A] is shown
bel ow in detail when ML js zin¢ atom .the conpound (b) i

pent af | uor ophérfot ,rod%f“?#éYESm&Bﬁpoﬁﬁ&1(05)0"1%%?3:“ ' p?o%e%é whi ch
include the fqll.ow n_he adgpteq. .Tets n is used as a
solvent; a heggkgﬁgg€5$%€ﬁ§lg§§n§f grgf%yﬁﬁﬁé%%égégﬁé%féﬁ%?éfo and cool ed

to O-C._pentafy |110f OpheRpbn8LLhe afdnDIA, TN s ddodi R Iuhzhae | s added

dropwi se theret’o; after stirrin room tenperature mnutes to 24

hours, 0.5 5 fxold 30 23 - gaREAE18bredrebylantdingt hyd 22 ne, 3s3further added
dropwi se; after stirring at roomtenperature for 10 mnutes to 24 hours,
the sol vent i persratelbbypropylhmahieon2,and,d&,yaNng is carried out at 120C
for 8 hours under reduced pressure. 1lo O course, the conpounds used in

t hese treat nepedtahromepropylanine . péni2a.3f.lS3ud-ophenol and water, the
conpound as a raw nmaterial is not limted to a zinc conpound, and the

condition at ®&fitfledORERPY1ANLRA t & & 2rIFEHINORP Hours. 15 Further, a
specific eXa”%&%f¥h§§§hé¥ﬁ9f§%h99amine, 2,2,2-trichloro-1-
trichloromethylethylamine, 2,2,2-tribromo-1-

10 tribromomethylethylamine, 2,2,2~triiodo-1-
triiodomethylethylamine, 1,l-bis(trifluoromethyl)-
2,2,2-trifluoroethylamine, 1,l1-bis(trichloromethyl)-
2,2,2-trichloroethylamine, 1,l-bis(tribromomethyl) -
2,2,2-tribromoethylamine, 1,l-bis(triiodomethyl)-

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

20 3,5~-difluorocaniline, 2,6-dichlorocaniline, 3,5~
dichloroaniline, 2,6-dibromoaniline, 3,5-
dibromoaniline, 2,6-diiodoaniline, 3,5-diiodoaniline,
2,4,6~-trifluoroaniline, 2,4,6-trichlorcaniline,
2,4,6-tribromoaniline, 2,4,6-triiodoaniline,

25 pentafluorocaniline, pentachloroaniline,

pentabromoaniline, pentaiodoaniline, 2-

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



process of the conpound [ B] is shown below in detail when Mz is zinc
atom the conpound (e) is pentafluorophenol, and the conmpound ( f ) is 1,
3-cycl opentanediol ( a mxture of cis-isonmer 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 jj a flask whose atnpbsphere was

repl aced with argon and the mxture is stirred and cooled at -78C, 25 a
hexane sol ution of pentafl uorophenol which is an equinolar anmount to

diethyl zinc is, added_thereto drqopw se and the resultant was stirred at room
40 tenperaturety Frifﬁwﬂﬁ?:?m?ﬁgﬁ’ggﬁ’ére‘l,m(fﬁ- ot d ol ar anount of

1, 3-cycl opent i ] f. Gi.S-jsoner.and trans-isonmer) to

di et hyl zi nc igﬂfﬂéf%gégggéég%éﬁ&\ﬂéi?%ﬂﬁr2¥i?ring is carried out

overni ght; ands{hep; £ Pudr¥Rkahihs attisdélal$ s efoyed by distillation and a
solid prepared 1s dri e‘é at roofn tenperature under reduced pressure. O

course, the coippupgifsedrbomethels doiqatientmors ppérérabiedwheer,
pent af | uor ophenol and 1,3 1o cycl opentanediol (a m xture of cis-isonmer and
trans isanmer )hydesgeinhaisalghideqmmethylasnine ave iy tamahei,snrot limted to
a zinc compound. Next, the compound [C] represented by the general formula
[7] is illustretepylamine, hasopsepydlamdady, desewipbamine, sec-
butylamine, tert-butylamine, isobutyl amine, n-
octylamine, aniline, 2,6-xylylamine; 2,4,6-
trimethylaniline, naphthylamine, anthracenylamine,

10 benzylamine, trifluoromethylamine,
pentafluoroethylamine, perfluoroproylamine,
perfluorobutylamine, pe;fluoropentylamine,
perfluorohexylamine, perfluorooctylamine,
perfluorododecylamine, perfluoropentadecylamine,

15 perfluoroeicosylamine, 2-fluorocaniline, 3-
fluoroaniline, 4-fluoroaniline, 2,6-
difluorcaniline,3,5-difluoroaniline, 2,4,6-
trifluoroaniline, pentafluoroaniline, 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,



T3 in the general fornmula [ 7 ] represents an atomof the Goup XIV) Goup
XV or Goup XVI of the Periodic Table of the Elenents (Revised edition of
['UPAC | norgani ¢ Cheni stry Nonenclature 1989), and when a 20 plural nunber

of T3's exist, they may be nutually the same or different . Specific
exanple of the atomof the Goup XIV i %I udes a carbon atom a silicon atom
and the |like, specific exanple of the atomof the Goup XV includes a
nitrogen atom a phosphorous atomand the |i ke z5 and specific exanple of
the atom of the Group XVI includes an oxygen atom a sulfur atom and the

like. T3is preterdbiyleoreaBdhiBeon? 4 -RitiddeiRtLMR bEIBR: oxygen 41

t furth f erabl it t d,i
part] cul ar ) PETPUTER SRV 1R oRy e B eI L hARr aP  or mul a |
7 t A ' . ! f |V, "s"
) O S R Al e laT o MSEoT. A3 Ebrestanbil Gram Y. o
of Goup XVI, 5 ' {i$s2er 118 rbhet8$150al 1figrdul 7] represents an

el ectron-w thdrawi ng group or a group containing an el ectron-w thdraw ng

group, apd WheyieX #tilf BhonoMBehyQf) aha 1RD'esS s A ,4 fdey nmay be nutually the
sanme or different. Exanples of the electron-w thdrawi ng group or the group
cont ai ni ng an tadiex(ttronE Imdhomavhpd ) gnddpnar;e aorl exdised prefetabdg al ready
described in the illustration of RL and R3, and the preferable group is the
same group asweteam awd gpenteflegropailiR@.represents a hydrocarbon group,

and
Further, as the compound (f) used for preparation

of the compound [B], the followings and the like are

10 mentioned.



a plural nunber of R6's may be mutually the sane or different . The

hydr ocarbon group in R6 is preferably an al kyl group, an aryl group or an
aral kyl group. 20 As the al kyl group herein, an al kyl group having 1 to 20
carbon atons is preferable. Exanples include a nethyl group, an ethyl
group, a n-propyl group, an isopropyl gfoup, 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 gr a n-pent ade gr n ei co grou d the like. A
met hyl groupﬁ&anAﬁmhylHo 4 gr%ﬂp,qgﬁ (s ISrycg a ggt butyl group
or an isobutyl group is nore preferable. Any one of these al kyl groups may
be substituted with a hal ogen atonpguch asQ# fl uorjpe a hI

atom a bro e atoni®r a®PH odlioge At onHO | es of 2
1 to 20 carbo al Qs his su itute h the
f 1 uor onet hyl oup, a | uor one | grou a trif

chl oronet hyl group, a dichl oronet hyl gro(? a to trjchloronethy group) a

brormonet hyl group, a di brononmet hyl groupgiQa tribro grQup, an

i odonet hyl gg a @P4 odomelt tp, at<ii odone « Pﬂ)up':%l

fl uoroethyl gr , a di Pdet gr oup OH | uo yl grou

tetrafl uoroet hyl ppup, a 1s pentafl uoroethyl group,~a-chl oroethy gPHup, a

di chl oroet hyl group, a trichloroethyl group) a tetrachloroethyl group, a
pent achl or oet iyl group, a bronoetfyl group, a dibronoethyl group, a

tri bronoet hyl oup, ayetrabronoe | group, a pentabronoethyl group, 20 a
per fl uoroprop roup,a perfluorgbutyl group, a perfluoropentyl group, a
per f |l uor ohexy oup, @ penfl uoroctyl group, a perfluorododecyl group, a
per f | uor opent adeCgly gr oup, L'per f I wofoei cosyl group, a perchl or opropyl
group, a perchlorobutyl group, a 2s p#tchl oropentyl group, a perchl orohexyl

group, a
OH HO QH
> HO X
VoS0 O C
HO HO
WOH WOH “I::]
\D \Q WOH U WIOH U




perchil orooctyl group, a perchlorododecyl group, a perchl oropentadecyl

group, a perchl oroeicosyl group, a 43 per bronmopropyl group, a

per br onobutyl group, a perbronopentyl group, a perbronohexyl group, a

per bronooctyl group, a perbronododecyl group, a perbronopentadecyl group, a
per bronoei cosyl group and 5 the like. FurtRer, any one of these alkyl
groups nmay be partially substituted with an al koxy group such as a net hoxy
group ) an ethoxy ogroup or the like, an aryl oxy group such as a phenoxy
group or the like] or aleU aralky"@xy groug such as a benzyl oxy group or
the like, etc. group,—an aryl 5up havmng 6 to 20 carbon at ons

is preferable . nples r eof | ude I QUDH @ 2-t of yI group, a
3-tolyl group, a 4-t ol yl R, 1% a 2 , - I | 0 p, a?z2 4 -xylyl
group , a 2, 5 -xylyl group , a ®H, 6 -xylyl @Mou- a3, 4 |yl group
, a3, 5 -xylyl group , a 2,3, 4-trinethyl phenyl groyp, a HO OH

2, 3, 5-trinmet hyl phepyl group a 2,3,6-trinethyl phenyl group, a
, 4, 6trinmethyl phenyl group, OF 3, BH5- trlneththhenyhhgroup, zZo a
OHFNQ h

2,4,6

2.3, 4, 5-tetraheny|
2, 3,5, 6-tetramsthylphenyl
gro

r

up, a n-propyl phenyl gréup;w isopropy‘v
group, a sec-butyl phenyl group, a 25 tert-butyl phg
n- pent yl phenyl 8roup, a neopent yl phenyl group, a

G0 G X

OH OH

< o

OH
OH OH
HQj:j; Ho




octyl phenyl group, a n-decyl phenyl group, a n 44 dodecyl phenyl group, a
n-tetradecyl phenyl group, a naphthyl group , an anthracenyl group and the
like , and a phenyl group is nore preferable. Any one of these aryl groups
may be partially 5 substituted with a hal ogen atom such as a fluorine atom
a, chlorine atom a brom ne atomor an |od|ne atom an al koxy group such as
a net hoxy group, an ethoxy group or the qlke an aryl oxy group such as a
phenoxy group or the like, or an aral kyl oxy group such as a benzyl oxy io
group or the like, etc. As the @ralkyl group, an aral kyl group having 7 to
20 carbon at is préHerable Exanpl e$H ncludéﬁa benzyl gomRup, a

(2- et hyl phe @et hylygroup, (3neth e D9 groupsa
a (2, nethenyl)rrethyl group, a

(4- et hyl ph ymethyl |5 gra

(2, 4di et hyl pfienyl ) ne oHgroup, a (2, 5t nethyl pfienyl ) ngy HbAuUp, a

(2, 6di met hyl phenyl ) net hyl grou®] a (3, 4di net hyl phenyl ) met hyl group, a (3,5
20 di net hyl phenyl ) nethyl group, a (2,3,4 tinmethylphenyl)nethyl group, a

(2, 3,5ti met hyl phen met hyl group, a | phenyl ) met hyl group, a
(3,4,5ti met hyl phe met hyl group, et hyl phenyl ) met hyl group,
a (2,3,4, 5tetra gl enyl ) net hy

45
met hyl group, an
group, an

tetranethylp‘
(et hyl phenyl ) ie
(1 sopropyl phenyl group, a 5D offepyiy/met hyl group, a

(sec- butyl phenyl) group, a ( 3 )met hyl group, a (n
pentyl phenyl ) met hyl~group, a (neopeftyl p yl)meét hyl group, a
(n-hexyl phenyl ) met hyl group, a (noctyl phenyl)nmethyl group, a

(n-decyl phenyl)rret hyThgocgmpgpnda [ dest ety prroynd nebhgiingdoby, a (n

t et radecyl phen I%(meth group a napht hyl met hyl group, an anthrace(ylnethyl
group and the %%nappve -mentioned compounds (a)

(c). The order of contacting the compounds (a), (b) and
5 (c) is not specifically'limited, and for example, the
following order can be adopted.
@D 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() or @. Namely,
the compound [A] is preferably a compound obtained by
15 contacting (c) 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 [B]lis a compound obtained



group is nore preferable. Any one of these aryl groups may be partially 15
substituted with a hal ogen atom such as a fluorine atom a chlorine aton) a
brom ne atom or an iodine atom an al koxy group such as a net hoxy group, an
et hoxy group or the like, an aryloxy group such as a phenoxy group or the

| i ke, or an aral kyl oxy group such as a benzyl oxy 20 group or the |ike, etc.
R6 in the general formula [ 7 ] is prefeerably an aryl group or an al kyl
group. "h" in the general formula [ 7 ] represents a nunmeral of 1 or nore,

and usually an integer. "h" is preferably 25 an integer of . 1 to 5 and in
particul ar, 1.b31'ﬁ’é’“g@r$émﬁjtp§;ﬂ‘té%\é%@%ln%§f°f‘ﬁ@ GRPRERAS didul 8P a4 s
f bl - - hi | kyl zi - 46 bi ' [
Parti cal ar. TveE br THE @ToSnBEce P e St ene o HBERAN Aapt bert el By ¢ he
| f I 7 b j : ' th
Gompound 1 epr cbhr 1 Yt (FRESEREL N TY 1 amLaSah" Aol HBRAR, Hhd ¢

limted) and f&f) MRy Cordel’ 8a8SHLfaddfald N9 an organonetal lic conpound
such as an al kyl netal,  a hal ogenated al kyl metal or the like with a conpound

io sel ectsed from alyenndidehegemydreeariben( £y &f t8AJortt HEF IWG,d)an
am ne, a phosphine, water, a hydrate of metal salt, hydrogen disulfide and
the like, is ramdioapd.

@ ' 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 @ " 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 -100T to 200C, and
preferably from -80C to 150°C. 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



The treatnent is preferably carried out under inert gas atnosphere. The
treatnent tenperature is usually 15 from-100C to 200C ( and preferably
from-80C to 150C . The treatnment time is usually from1l mnute to 36
hours, and preferably from 10 mnutes to 24 hours . Further, the treatnent
may use a solvent , and these conpounds Jmay be directly treated w thout
using it . The solvent used is 20 prefe%ably an aliphatic hydrocarbon
solvent, an aromatic hydrocarbon solvent or an ethereal solvent which is

inert to an organonetallic conpound such as an al kyl netal, a_hal ogenated
al kyl metal or RYRTPSREPARS 2l ¥ombofilasematicyhyAghRrarbon solvent or

sem i hal osenoly st et %251 S SRATRRn MBBLAE: S BNEREILIS,,
I ft I i ngl t ) '

craml e of e SaLuERe | G408 ATEpROKIBC s ondTo DO PRE SRRV,

[ike. Further.yidnshe bheahEeNhesdhie Olaft e Or gp¥hag, agddtyan of the

conmpound sel ected froma gemb5 al ogenohydr ocar bon, a silane, a germane,

an amne;s a phasphé fiey1peheaned kydlaheeindPtwénsehé, Byduegen disul fide
and the like is not specifically limted, it nmay be successively dropw se
added, may be xsyené¢ anédmelkirydr efrhese addathyhneitlRen; dbisopropgilvents 1o
may be dropwi se added after m xing. Arbitrary anounts of RS and R6 can be
i ntroduced by etdjest i @§-nhbupylaetheremedthy hetephpbukidlsetbetred from a
gendi hal ogenohydr ocar bon, a sil ane, %gﬁr mane, an amne, a Eg?sphi ne,

water, a hydr Tl 3 Lleet A 459 PXaRGar 7 Ifme oK Yo HRaRfd PRE(Rike to the
or ganomet al | | PLHBRUREPBE] 1§ EoF au war BR7 A0 LT bric tES AN B8R ed from
a gem dihal ogepppyiocpipgn, a silane, a gernane) an anmine, a phosphine,
wat er, a
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



20 hydrate of netal salt, hydrogen disulfide and the |ike may remain as an
unreacted matter. The conpound represented by the general fornula [7] which
was obtai ned by the treatnent can be used as a catal yst conponent for

addi tion polynerization after separation 25 and purification such as
recrystallization or the like, but the reacted solution can be al so used as
a catal yst conponent for addition polymeérization. The solvent is 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 lgmddadeWhen theppebaprdeiamiie the enppptsuesed i ithg at 60
to 200C for one to 24 hours, and_npst pr f,er?lgle at 80 to 160C for 4 to 18
hours. Speci f F&SBEMHHEE oFOPRRUBASEE 58 1Pes &% HmAART bRpbanat

represented by _the.general forpula [7] | r | in_det ai l
when M3 is zi r‘@ )a’te(&%] 'aﬁ%lﬁT o{a r eat’ ng Ja e% é%]g%/\%?%?mAp%?g&ss at
toluene is a splv : h U4l ,glﬂ(]fé Lz ng4Gf.or exanpl e,
diethylzinc) is a%%ﬁeﬁs?xerg)g?%%aaﬁl 1(‘;‘:{)10]]%2(18%? an : %\g%éir] gfl)én equi nol ar
amount tg the dialkylzinc iscaddet+dpopwi se, and the 15 nmiggure is stirred
at roomtenperature for 10 mnutes to 24 hours, can be adopted. O course,
those used i n (whesein earepilesearts BOtallenicecdft®' tine tleabkpressaoand

wat er. Then, the conmpound [ D] represented by the general
(1))

y ! in the expression (1) is preferably a numeral
of from 0.01 to 1.99, more preferably a numeral of from
10 0.20 to 1.80, further preferably a numeral of from 0.25
to 1.50, and most preferably a numeral of from 0.50 to
1.00. z ! in the expression (1) is a numeral determined

by c,y1 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

2.z 2, it is preferable that

ratioof (&) :(e): (f) = x':y
x', v?> and z? 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:

aXx! =y +exz? (2)
V3i+HEXz22S dXx' Sy i+ aXEX 2?2 (3)
25 (wherein each of d and £ in the expressions (2) and (3)

is the same value as in the above-mentioned general

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



20 formula [8] is illustrated. M4 has been already described. As X1,
specific exanples of the atomof the Goup XIV as X~ include a carbon atom
a silicon atomand the |ike, specific exanples of the atom of G oup the XV
25 include a nitrogen atom a phosphorous atomand the |ike, and specific
exanples of the atomof the G oup XVI include an oxygen atom a sul fur atom
and the like. Xlis 49 preferably a cdarbon atom a nitrogen atomor an
oxygen atom further preferably a nitrogen atomor an oxygen atom and in

particular, X1 is prefzerablg an oxygen atom_"i" in_the general formula [ 8
] represents a nunerdl 5PpyRe¢ SFBFPEF1OREN (£ )vaREnd8 ol SXPTEfRERADY is the

f the G XLV, "Lk : Xl i f the G
2 “and uhon XE MOTERETPEN of % hotaronp St o £ L. Fote BrechE A Meral
fornula [8] r%%ﬁﬁ%%& @P;%gmeé?fk%ofrw %@M\%gr%%ﬁbﬂ gn%h%"f%l ,
contai ning an el'ectron-w rawi ng group, an n-a plurdal nunoér of R' s

exi st , they gy fiemud Uss | ¥othes SagRqOhodtf hBEERap1TNe SXATRAS oFf the
el ectron-w t hdraw ng group or the group containing an“el ectron-w t hdraw ng

group are 15 salaeted ftom those?aln eady edgaeisdiachd n( 4 heod | (stireata on of
Rl and R, and the preferable group is the sanme group as in RlL and R .
Speci fi ¢ exanmumerdl XdRterwined i sy adconbj nat oh’ofandl atide Rabolver XI is a
carbon atom include a 2o tri(fluoronethyl)nethyl group, a
tri(chl oromet MANTEIREA egmains son r(i2_()b¢6r(rﬁ))rrefny|th¢ét.hyf igroppmezal
1) 1 odoret L et v St oupy et Lo oty et groum, 2
{1 (tri ot or omet byt ) REPRyTE oFaeod OF | FEb1 EREREREL RS SrBERYR R BES. o
: ; : Etzr izilgdo”Etﬂaélﬁlfiﬁt&a/éigﬁé’&psoaakr k62 perdleldthh WAL FY | Jget hyl group, a
o above-mentioned expressions (1) to (3) in the contact
treatment of the above-mentioned compounds, the amounts
used may fluctuate fineiy, 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 cy!':2z! in the preparation of the
25 compound [A], it is preferable that Yl and Z]'satisfy

the expression (4):

0<|c-v'-22z%Y=< 0.2 (4)



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, a tri(2,2,3,3,3 10

pent abr onopr opyl ) met hyl group, a tri(ZT%,S,S,S pent ai odopr opyl ) net hyl
group, a tri(2,2,2-trifluorol- trifluoronethylethyl)nmethyl group, a
tri(2,2,2 trichloro-1- trichloronethylethyl)nethyl group, a

tri(2,2,2-tribronmo-1- tribronone | et h )qethyl 15 group,
LF1 (2.2, 211 [ GICEADTe$BBBNEL NN e thy iy tbgy ckprasston (4))

tri (1, 1di(trifl t fI t hy|

e (1 2o (tri cﬁf’éﬁﬁﬁ,%?ﬂéf)% il m%%é?gf f @M asTYs Ysaq 1 1 2
di .(t ribr o_rmrref[ )hezr 'S to thaf Eg'dpasaa molar ratio
tri(1,1- d|(tr||o nethy J2 tr| group

tri(2-fl uoropfwﬁy@amﬁérl (9')0!-lpxla WI (§2fi1@0f9@h§9¥b££ﬂaftmsh PEOYpe a

tri(4fluorophenyl group, atri (2-chl orophenyl ) net hyl 25 group, a

tri(3-chlsor ophsymggured TP ] ,gieups paefdxabXdkaaepkeny!) apahyf sarawsy a tri (2
br onophenyl ) net hyl group, a tri(3-bronophenyl) net hyl 51 group, a

tri(4-bronophdind exgirtedsiproUus) ahtem J2indopdayprignaet dragraid,6 jais
tri(3-iodophenyl)nethyl group, a tri(4-iodophenyl)nethyl group, a
tri(2,6dif | udTopHay| 9Fe®RQUPgR¥dp, a tri (3,5 5 dif | uorophenyl) et hyl

: t 2,6 dichl th 2 -
?;?gg,ggiEL:grophehgl)ﬁgﬁﬁgfné égg g&ig{gz,6ﬁﬁbrd%&%henyl)ggthyl group, a
ri (3,5dibro r,Qu 0, dii eny, rou
atri(3,5 dlrggbp e°§r§ Q%ﬁy? 3%@88,35 Fgob ég)'igwﬁﬁ# eny ?#Et%yl P

group, gotri(Zst.i6f rﬁl‘:‘é"é’ﬁ@@@%éﬁh%%h@ﬁ' f%rr‘ﬂxléﬂa 6[ 4] o

tri(2,4,6tribronophenyl)nethyl group, a tri (2,4 I trlgo%obhenyl)nethyl
group, a tri(pentafla®ropbeaYk)sEtthd cohtup:t aréatﬁn@ﬁlat aghliwnphenyl ) met hyl

group, a tri(pentabronophenyl)nmethyl group, a
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 hoqr or more under reduced pressure. It
is more preferable to carry out drying at 60 to 200C

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



tri(pentai odophenyl)nethyl group, a tri(3 20 (trifluoronethyl)phenyl)nethyl
group, a tri(4 (trifluoronethyl)phenyl)nethyl group, a
tri(2,6di(trifluoronethyl)phenyl)nmethyl group, a
tri(3,5di(trifluoronethyl)phenyl)nmethyl group, a
tri(2,4,6tri(trifluoromethyl)phenyl)netyl group, a tri(2 25
cyanophenyl)nethyl group, a tri(3-cyanophenyl)nethyl group, a
tri(4-cyanophenyl)nmethyl group, a tri(2 nitrophenyl)nethyl group, a

ELL(?;ELVFE?? At a8 BlecCshiends S LIPSk Fromcarbor
atom to i1 1 con A, S0 ALngl | 88eLydr QRS LA eSAILEL: o epl aci ng

met hyl group i'n ment ron I°C Exanpl es with a silyl group,

can be also exg |nc}1§id% iié”é@c?éd’ ' AP iééCtﬁéﬁ&?besa@fte¥13thr‘£41?l'& Xlis a

nitrogen atom uor OITE am no group, a

di (chl or onet hylt) &840 @ér@p@ra@uﬂe(bb@muehhnh)tw RO 10 KOs, 80. 5-
di (i odonet hyl ) am no group, a di(difluoronethyl)am no group, a

di (di chl er onetflodld amo neor geimoopn t aodi weitbrotometileth)ydn itoc gi ® upurther
di (di i odonet hyl )am no group, a di (trifluoronethyl)amno group, a 15
di (trichl or omatddeq g}rnqwig&mpaf@mimmrmmﬁerhpm) §aimpergityme far
di (triiodonethyl)am no group, a di( 2tr|fluoroethyl)an1no oup, a
di (2,2, 2tr|chm&wﬂﬁqﬂﬁﬁ%nﬁ%oiérhaﬁrsa BPFZS? yesd i prewperd 3¢¥anino

group, a d|(2 triiodoeth a roup
di (2,2, 3,3, 3p Jl}cﬂ'rt)]p .pﬁ/rj% lb?O][ﬁJ dagrled out at 120C for 8

di (2, 2,3, 3, 3pgtaehl
i (22,3, 3, apEntan R I B OB % i (2,2,3,3,3 25

pentaloggpropyl)anunpdﬁuggb &he compounds used in these treatments
di(2,2,2-trifluoro- 1tr|fIuoronethylethyl)anlno group, a

di (2,2, 2tr|chbmﬁonbtr]xﬁﬂt&@nﬁbhyéntbylhanbphegmdumndawafér the
di (2,2,2-tribrono-1-tribrononet hyl et hyl )am no group,

di (2,2, 2-trii ceopbund jagionersy| vahoriaki s gpéuéhmlted to a zinc
di (1, 1-bis(trifluoronethy ti 2,2, 2tr|fluoroenh%yg$n1no roup gl
d|(trlchloron€PWQQP9f"Za? FP@hFBPGéFH?P)%H1 t'18ited

at 120C for 8 hours.

, 15

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 -78%C;

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

dropwise and the resultant was stirred at room



a di(1,1-di(tribrononethyl)-2,2,2tribronoethyl)am no group, a

di (1,1di(triiodonmethyl)-2,2,2-triiodoethyl)am no group, a

di (2-fluorophenyl)am no group, a di(3 1o fluorophenyl)am no group, a
di (4-fluorophenyl)am no group, a di(2-chlorophenyl)am no group, a

di (3chl orophenyl )am ne, a di (4-chl orophgnyl)am no group, a

di (2- bronophenyl ) am no group, a di (3-bronophenyl)am no group, a

di (4- bronophenyl )am no group, a di (2 15 i odophenyl)am no group, a

di ( 3-i odophenyl ) am no,_group, a_di(4-io hen amn roup,. a qi (2,6

di f | uor ophenyly %565856p205 di ,Q§kﬁﬁﬁgﬁﬁ%%£%ﬁyl?agf%SRSrESgF a di(2,6
di chl or ophenyl 1 up, .2 di (3 o di chl .ar nyl)am nao grou a

di (2,6 dibr om%’ﬁ%ﬁ?)o?m?hg_Sygg'ﬁfpee{%fﬁ%gjsﬁlé%oﬁ%%ﬁg%ﬁSgr%lnso"%gsroongé;f a

di (2, 6di i odophghy! 1 RO , di A gﬁyﬁ' ny/| Nale} , a
diE2,4,6-triPIuord%ﬁ§%§l g%@%@’gﬁéhéégé 5 %|329Q€6¥%%?§h o?gg%gﬁyl)anino
group, a di (2,drdpowisdHPHREPKLNgN $8a8Ha8R 0@t divedrddht; and then,
triiodophenyl)amno group, a 54 di(pentafl uorophenyl)am no group, a

di (pent aghl or gphesiya  Bbe nRageatipl dsdidgenteabronophetyl)lanioa andaup, a
di (pent ai odophenyl )am no group, a di(2 s (trifluoromnethyl)phenyl)am no
group, a di (3 gak¥id|poeparelylipplkdadiyed ati ok cigmperature under
di (4(trifluoronethyl)phenyl)am no group, a
di (2, 6di (triflasst hRF§BpEBEGI) ami no group, a
di (3,5di(trifluorogethyl)phenyl)amno gro a.di(2,4,6 Z
tL§(tri;fuoLongthy pfi H%Efaﬁﬁ&?gﬁ?ﬁﬁéh%#g?fadc%énBBﬁ@ﬁy%f?ﬁmeﬁﬁ%mp, a
di ( 3- h : , g . ,

| (3-cyanop er}%’% )R NPy QY PUR tgdg'(e %a%&%%ﬁ%’r@f‘%ﬁ'& Prup aa

di (2ni trophenyl) am nho group, a -nitrop am no group,

di (4-ni hoopheryJiBePt Sh8EPo1aNE MK thitee ofl T fdU{idSher 2ahdNebhagal group
obt ai ned by substituting X fromnitrogen atomto phosphorous atom and a

f.uncti onal gr dgoneapy csard ethebyietapl Gompguad adrianpag maperDal hies not

above-nenti oned specific exanple with a phosphino group can be al so

exenplified. 2dnfretherq apeinfti compawmdes, when X1 is an oxygen atom _

i ncl ude a fl uoronet hoxy group, a chl oronet hoxy group, a brononet hoxy group,
a

an i odonet hoxy groN@xta Bhe coBPENBGhELY FRBESSCA &L MYoittPeO8dRFadr oup, a
di bromomet hoxy grow £y fi! 1 Q99FRLAYY (L0uP) 2
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



25 trifluoronethoxy group, a trichloronethoxy group, a tribrononethoxy
group, a triiodonethoxy group, a 2,2,2-trifluoroethoxy group, a
2,2,2-trichl oroet hoxy 55 group, a 2,2,2-tribronoethoxy group, a
2,2,2triiodoet hoxy group, a 2,2, 3,3, 3-pentafl uoropropoxy group, a
2,2,3,3,3-pent achl oropr opoxy group, a 212,3,3,3-pentabronnpropoxy group,
2,2,3,3,3 5 pentai odopropoxy group, a f,2,2-trif | uoro-1

trifluoronethyl ethoxy group, a 2,2,2-trichloro-1 trichloronethyl et hoxy
group, a 2,2,2-tribrono-1 tribrononethyl ethoxy group, a 2,2,2-triiodo-1
triiodonethylé¥%%&y %H%g%grapqgge{@bly a nitrogen atom or an oxygen

di (trifl thyl)-2,2,2-trif] t )

L i (i chl GroiRe ARG 18 A TLAR o o Bt ralyy an oxygen atom.
1,1-di(trib thyb)s2, i

1,1- d: Et ;: i gggonerr;shy% )ngﬁ?zlg%ﬁe?ggg?ﬁ%ggﬂgér gzg%%?%s‘?n?ﬂaué’ra&p né:r?oxy
group , a 3 - ¢ lwor gRRENGY; 9T OMP atbd 8r4thbUeLopReRIY 9LoURs &,

2- chl orophenoxy group, a 3-chl orophenoxy group, a 4-chl orophenoxy group,
2br onophenoxy wiHedpr® 2s3theoaRphe BEX Gré P XV, a A ANPRNENHNY wHen Pr a

a

2-i1 odophenoxy group, a 3i odophenoxy group, a 4-iodophenoxy group, a 2,6 20

di f1 uor ophenoxys grhimipatam 3e5- ArbhpoX¥ahefiery igr @up, a
3,4,5-trifluorophenoxy group, a 2, 6-dichl orophenoxy group, a

3, 5-di chl or ophenox®’ gpotipe senegutbrivopnbaokylgreppesgnidss-adi br omophenoxy

group, a 2, 6-di.i odophenox roup, a 3,5-diiodophenoxy group, a 2s
2,4, 6-trifl uore&;ﬂfetrm-wﬁhgefawagagfpwmoa% G ERIR GRBEALN ARG an
2, 4, 011 br omOANSHON, 8 PHparBulng Srblb! WHRPHEARY SLEMEL imber of
10 R’'s exist, they may be mutually the same or different.
Examples of the electron-withdrawing group or the group
containing an electron-withdrawing group 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
1l 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 like. A methyl group, an ethyl



56 pentachl orophenoxy group, a pentabronophenoxy group, a pentai odophenoxy
group, a 2-(trifluoronethyl)phenoxy group, a 3-(trifluoronethyl)phenoxy
group, a 4(trifluoromethyl)phenoxy group, a 2,6 5

di (trifluoronethyl)phenoxy group, a 3,5 di(trifluoronethyl)phenoxy group, a
2,4,6-tri (trifluoronmethyl)phenoxy grogg,az-cyanophenoxy group, a

3- cyanophenoxy group, a 4-cyanophenoxy ‘group, a 2nitrophenoxy group, a

3-ni trophenoxy group, a 4 io nitrophenoxy group and the like . Further, a
functional group obtained bé substituting X fron1ox%gen atomto sul fur

atom and a f Rnafl gt BABTPRELe SERURY 15y St RV YL a8T8RD §Fo@B in the
above- nenti oned ecific_example with _a thio roup can be al so
exenplified..ﬂféﬁﬁ*Yii%rBPBPEFawpﬁeaHﬁ%é%ﬁ%%k%alkyl)nethyl group, a
tri(fluoroaryl)net up, i1 I i u ;
di(]gluoroary?/)?amngX rgb%,gg %P%%%%5#@§$§f€¥gégﬁkﬂgygggfPﬁgggéﬁﬁtggy gr oup,

such as a tri (fiuprLrahREe Bt sAtfURs & AQidrikPets | WoraRbeae) Met hyl
group, a di (fluoronethyl)am no group, a di(pentafluorophenyl) am no group,

a triflueronetdtwey, & BHomihe? atodt birf &I @d{né rd € ol OrRIENRINVE £1dFOXhedr OUP, a
1, 1di(trifluoromethyl)-2,2,2-trifluoroethoxy group, a 25

3,4,5-trifl uoraddehoxyoygp obpying & penkéf lcaorbaphentoonys gvlviigh er e
preferably a fluoroal kyl oxy group or a fluoroaryl oxy group such as a
5. 2, 2- L1 {1 UorBIbEt L B7ted MU ToF BAAHIEAT 3EPGHBEAIAR A £LuoTomethy]
1,1di (trifluoronmethyl)-2,2,2-trifluqroethox

¢ rQup, a
34,5 tri | uorHRmo R i BT OBRtRY ePt 08P udt SFHETSOF RFYL STREPIn ¢ he
general formula epresent hydr, t a afomor a
hydr ocar bon graoéhf%%o%ré?ﬁ%feggrg*rﬁsésXofﬁgﬁgoﬁéﬁoggtehﬁ’gt%%ﬁ' R% include a
f1 uori ngoat oMer3 G SEdMELRY 2MrBubl OB BEofioMBYL Abdsli ng atom AS a

hydr ocarbon group 1n Re, an al Kyl group, an aryl 1o group or an aral kyl
group is pref gidddcimontweeyii greupnphes ribeofdmd s Lderédye, s&fie conpounds
as in R6 in the general fornmula [7] as described above. RB in the general
formula [ 8 ] iicsiqwegtfhey higinoumn aldkidodemnephpl grrep yla grovupdomathydr e
preferably an al kyl group, 15 and_ "t" represents a nuneral satisfying
O<tsj. "t" is 9503 Mer abl L ueEosRELNARRLRl &s dLFLluomgs Ty h¥eOWP - ndl ecul es

of the compound .represented. by the general fqrmula [.8]. may be associ at ed.
Arong e oS AU 4T ByS: e EeREpaLuerctiny1 "Rods, %3

15 pentafluoroethyl group, a chloroethyl group, a
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 perfluoroceicosyl group, a
perchloropropyl group, a perchlorobutyl group, a

25 perchloropentyl group, a perchlorohexyl group, a
perchlorooctyl group, a perchlorododecyl group, a

perchloropentadecyl group, a perchloroeicosyl group, a



20 formula [ 8 1] , specific exanples of a case in which Mis a zinc atom
I nclude trifluoromethoxy(trinmethylsiloxy)zinc,
trifluoronethoxy(triethylsiloxy)zinc,
trifluoromethoxy(triphenylsiloxy)zinc, 2,2,2 2s
trifluoroethoxy(trinmethylsiloxy)zinc,
2,2,2trifluoroethoxy(triethylsiloxy)zinc,

2,2, 2tr|fluoroethoxy(tr|phenyIS|ony)2|nc

di (trifl 2, 2t fI th I

1|gdrktr3?[80 $8W§9599§ t9¥8ﬁ§§r82§%§§VTWFh’ SI %gzgggnc 1,15

di (trifl 2,2,2
thf{LorgO;Ot d%?%ﬂ%?%§$ é%§§%? n@éﬁékgﬁ ox%{yl ﬁ%gé%g gctrlfluoro 1
lo trifluor Oﬁ%te@ﬂf&mﬁf EBYDS] Eoéeny'r%?nod%d?ec?yl group, a

trifluoro-21trifluor oxy frip I'si ] oxy) zi'nc

2,2,2,3,3,3- p@@ﬁﬁﬂdﬁﬁﬁ%ﬂﬁﬁﬁ%&?lrgﬁBﬁBY'élt@ﬁM}6MB61cosyl group and
2,2,2,3,3,3-pent af | uoropropoxy(triethylsiloxy)zinc, 15

2,2,2,3,8, 3- pameaflidkeor opr opoxy(tri phenyl sil oxy)zinc, 2,4,6-trif

| uor ophenoxy(tri nmet hyl sil oxy) zi nc,

2, 4,6tr|fluorophemmﬁqnthexhyasylgny)pfn¢hese alkyl groups may be
2,4,6trifluorophenoxy(triphenyl siloxy)zin

3, 4, 5tr|fluor@ﬂmﬁiﬂ&kﬁrﬁﬁkﬁhyFBFﬁéxy}fpnén galkoxy group such as a

trlfluoro henox trleth | Si
trlfluoroghen %{ eg{)iﬁqﬁy group or the like, an aryloxy

pent af | uor ophegy t I [ n
pentafluorophgno (t%q s?l% § k §roup or the like, or an

pent af | ypr opharaXkyi1d:8p %":Bdu% @) é'snﬁ béhZPloxy group or the like,
trifluoronethyl phenoxy(trinethylsiloxy)zinc, 4

trifluoromet hgltghenoxy(triethyl siloxy)zinc, 4
trifluoromethyl phenoxy(tri phenyl sil oxy)zinc, 59
As the aryl group, an aryl group having 6 to 20 carbon
atoms is preferable. Examples thereof include a phenyl
group, a 2-tolyl group, a 3-tolyl group, a 4-tolyl group,
15 a2,3-xylyl group, a 2,4-xylyl group, a 2,5~-xylyl group,
a2,6-xylyl group, a 3,4-xylyl group, a 3,5-xylyl group,
a2,3,4-trimethylphenyl group, a 2,3,5-trimethylphenyl
group, a 2,3,6-trimethylphenyl group, a 2,4,6-
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-



trifluoronmethylam do(trinethyl sil oxy)zinc,
trifluoronmethylamdo(triethylsiloxy)zinc,
trifluoromethyl am do(tri phenyl sil oxy)zinc,

2,2,2trifluoroethylam do(trinethylsiloxy)zinc, 2,2,2 5
trlfluoroethylanldo(trlethyI5|ony)2|nc 2,2,2
trlfluoroethylanldo(trlphenyIS|ony)Z|nc

pent af | uor oani | i do(tri met hyl sil oxy) zi nc,

pent af | uor oani | i trleth | si |l oxy) zi nc,

pent af | uoroan.qq&émﬂbﬁ% yi QFPB}:’y)fi fc ta§sasiecylphenyl group, a

L1 11 uor oot A B9 0E nyts AR SS L ghoup ana the Like, and
trifl th (dd I
L1 chl or omet hek 1T hgt Ao E7 T 25, o as Prée¥rable.

trichloromethoxy(trigipybsel 8XYrhaeBe a¥y1 groups may be partially
trichl oromet hoxy(tri phenyl sil oxy) zi nc, , 2

trichl or et hoxgy(dgt i bwd séiltdxw) EabDégei, a?té’m such as a fluorine atom,

trichl oroethoxy(triethylsiloxy)zinc,
2,2,2trichIor@EKﬂﬁuyqlnérﬁmwmisalbuqmzhacatgmldr(ani¢hﬂdn@n@thmh)fﬂx2,2 20
trichl oroet hoxy(t rlnethyIS|Io%g)2|nc

di (trichl or onmé %¥:§§P4Rr$% o@%e@ﬁ@%?b?*Ye9ﬁ9P§lIé%y?ibﬁ6¥ group

1, 1d|(tr|chlorone h 2 2,2trich] oroet hoxy(tri henyI5|Loxy zinc, 2,2,225
trichloro-1 tfﬁc 4w1%RH%& ?#Yn%?ﬂ?g FPSByfflﬁcp SNOXY, GrOMPor o- 1

60 trlchloro oxy??%(t kGAF @?f&ﬁ%ngrogbzgégﬁ'%p|058n£yloxy

chloronethy et ri‘phenyl's

ri
2,3, 318 PENASUP AP PROXY{ k& ne&:eylswoxy)z' nc) 5
2,3,3, 3- pentachloropropoxy(trlethyIS|ony)2|nc
2
4

tr
2
2,
g, , 3, 3, 3- pent achl @ ogti® PRIk ¥ 1 pheswyp sidanalikiel group having 7 to
2

,4,6-trichlorophenoxy(trimethylsiloxy)zinc,
, 4, 6trichl or @Sheavkypptatensyispretgyrabie,. Examples include a benzyl

2,4,6trichl orophenoxy(tri phe ¥I5|on A2|nc
pent achl or oph@FSBR(t 13 net HYe & Y%R??EY dmethyl group, a (3-

pentach or PSRRI SN AR B4, o (4-netnyiphenylymetnyl
4trichl of onet naxy(4 r I -
4tr|chloronet%xggﬁéngiyéér?2¥%ﬂ¥ ?hgy%g?lﬁﬁgihxg group, a (2,4
tf'Ch'OFOWEthHhHEHH?QﬁHéﬂ#&WﬁWfﬁyi0?¥bép00a (2,5-

trichl oronmet hyl am do(tri net hyl si |l oxy) zi nc,

tri chl or onet hdliamtihy(liphexiyly)setloxy) graoop, a (2,6-
trlchloronethylanldo(trlphenﬁﬁélloxy)2|nc
2,2, 2tri chl or 8amehartinhany} hee Y 5i 85RYPzi Ac,(3242, 2 20

tr|chloroethyl%mé¥%tfﬁﬁ§n;1f$égé¥12|nch 2, 2 %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-



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

pent achl oroani i do(tri nmet hyl sil oxy) zi nc,

pent achl oroani | i do(tri et hyl sil oxy) zi nc,

pent achl oroani I i do(tri phenyl sil oxy)zinc, N 25
trichloromethylanilido(trinmethylsiloxy)zinc,
NtrichloronethylaniIido(triethylsionyﬁfinc,

Ntrichl oromet hyl anilido(triphenylsil oxy)zinc, 61 bis(trif
| uor omet hoxy) zi nc, bis(2,2,2trifluoroethoxy)zinc,

bi s(1, 1-di (tritetmrnabhyypPhenyl)metihyl,Girssithoxd) zi nc
bis(2,2,2-trif|uoro-ltrifluoroneshylethox zinc, bis(2,2,3,3,35
pent af | uor opr dREBHIPRELYLPRED YL ) Eredhye erfdky) zi nc,

SRER et e i R ) .
(ri {1 uor omet nORThe it hyt 208t S phEhydIrSTELD s TR IS
111di(tr%f|UOﬁﬁP@?fﬁﬂén?lﬁmgthzgrg?%g%?;?ﬁ?&ﬁ%?ﬁy?@&?%ﬁenyl)methyl

2,2, 2-trifluoro-I-trifluoronet

3, 3, 3- pentgafdwie) cr PPexyYZbaeyIphkyly.l )hetHy I rafdwer oghenoxyzi nc net hyl,
5trifluorophenoxyzi nc methyl, pentafl uorophenoxyzi nc nethyl,

i f1 uor onetplerd phieptoeayy 1 hwe bbby lgrodipr,i fa Uoremmetiyy bpheny L hne bbiyhy |

2 20 trifluoroethyl am dozinc nethyl, pentafluoroanilidozinc nethyl,
rifl uoromet IBHHR 1 | }ofP neeRELRRE YL Meithdilo st ditky 22 nth et hyl |

2,2,2-trifluoroethoxyzing . ethyl, 1,1-di(triflupronethyl)-2,2 5

CrEH L uor oet hoRinaNe g RelEYD. SEbips fo ORI R hEE RSy 21 nc
et hyl, 2, 3, tafl por ' [ 6 _
tri?luoﬁgphengQégﬁﬂbqitﬁglgggggg§§§F?&&§%@%ﬁgﬁbfé¥$lc'é%h&?,

pent af | uor oph i hish t i t

BT 11 uor onet b By e BTy SEC By
pent af | uor oanian Gerimtacdiylmebthiyli groopoarthyhanilikdgzand at bghzgnd t he

like. In particular, the conpound represented by the general fornmula [8] is
preferably a group is more preferable.

2, 2,
3,4,
4-tr
2,2,

2

Any one of these aryl groups may be partially
15 substituted with a halogen atom such as a £fluorine atom,
a chlorine atom, a bromine atom or an iodine atom, an
alkoxy group such as a methoxy group, an ethoxy group
or the like, an aryloxy group 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-



bi s(fl uoroal kyl oxy)zinc or a bis(fluoroaryloxy)zinc, io and nost preferably
bis(2,2,2-trifluoro-1 trifluoronethylethoxy)zinc)

bi s(3, 4, 5trifluorophenoxy)zi nc, bis(pentafluorophenoxy)zinc or
bis(1,1-di(trifluoronethyl)-2,2,2trifluoroethoxy)zinc. is The production
process of the conpound represented by the above-nentioned general formula
[8 is not specifically limted, and f oY® exanpl e, a process of treating an
organonetal | i ¢ conpound such as an al kyl metal, a hal ogenated al kyl netal or
the like with 20 a conpound represented by Li XIR i such as an

al kyl oxyl i t hi 4 ToMPBLAdNRAYi A§ RATEHCEFhwi t hdr awi ng substituent, an

aryl oxylithium conpound havi ng an el ectron-w t hdrawi ng substi_tuent, an
an¥no|¥thiun1conpggﬁﬁwﬂa9Fn8°gﬁ 8@e&ﬁiﬁﬁ%&%%d¥§Wﬁﬁﬁ 89@pQHB§tityent or the
el oct ron- i t nar SetEPEET BY. Sl UsERaT, P 1 hEEUBE. i e

el ectron-with ng substrtuen avi'ng -w t hdrawi ng

63 substituemhségbfgtgg.having an el ectron-w thdrawi ng substituent or the
like, is nentioned. The treatnent is preferably carried out under inert gas

at mospherse. The trepbnPRéAtEERBHhAPHEEesE SUAd Yompbira répeelsent@?C , and
preferably from-50C to 120C . The treatnent tine i1s usually from1l mnute

to 36 hours, andthecfenalray foemilad [ huiendtospécidiicmllyubmiered,t he
treatment nay use a solvent , and these conpounds nay be directly treated
wi t hout using and foheexanpiair aspPyoicesso ofr dingadbing araml i phatic

hydr ocar bon sol vent) an aromati c hydrocarbon solvent or an ethereal solvent

whi ch is iner PRGRARHEE R LhASNEPAPPIR A SMTHURF athe Honpbekalr epresented by
LiIXIRi, th d d, by HXIR.i the |.ike. 15 S i fi

examl o5 of ¢ ML anteR EPRRLEERAL. Ph" Fries Tkl JEit | Lop 090 ABRS onod i n
the it ft . ad &Jﬁ? f
drgp:/\,i gtrapogddi Fi%oln 0 t%t{)rf\]gaﬁghr#&ig rail(?!ggeorrp u%]fﬁ%ﬁg}é%)ﬁ%%ﬁ#?n%gr a®

represented bydrmdR | aanghifne, GOPROUPHIhERWwSEHt EG RydHXTR éf e taat
specifically limted, it nmay be successively dropw se added, may ~be

si nul t aneousl| walrtopnskregelrddianlif2der amdr ¢hef 1dXe/ents meytbenedopw se
added after mxing. Arbitrary anounts of (X1R i) and Re 25 can be

i ntroduced by adj uBke fgraadlanemt dis puaberadflyt parrbagmint undardianrédd by

LiXIR i and the conpound regresent ed by HXIR i to the organonetallic
conpound. gas atmosphere. The treatment temperature “is usually

15 from -100°C 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,



64 Further, as a result of the treatnent, the organonetallic conpound being

a raw material, the conpound represented by LiXIR i, the conpound
represented by HXIR i and the like, may remain as s unreacted nmatters. The
conmpound represented by the general formula [ 8 ] , which was obtai ned by

the treatnent can be used as a catal yst_for addition polynerization after
separation and purification such as reé?ystalllzatlon or the like, but the
reacted solution io can be al so used as a catal yst conponent for addition
pol yneri zation. The solvent is preferabl ¥9r enmoved by distillation fromthe

reacted sol ut PERYt @ﬂﬁi(ﬂ%ﬁ%&Fls PR EEBRab lB&PPIe@¥ﬁHh¥& StR¥Fperature of
25C f h d d 15
prefg;agF;etogéa §P - @$re u?egﬁaﬁgg g&r%éfégﬁgq?gaéﬁuﬂ%g?;e and nost
preferable at 80 t o gl q?‘f%élor 4 %%flr%g%%ﬁ%ﬁ’fp%ﬁ" f| d@;_aggl F%W&gg

production process of e conpoun genéeral tormula [8]
is 20 furtheraaﬁgyld%ﬂd¥Nﬂﬂb(%%ﬁ?&uﬂﬁegewgchgdafydM3éﬂé&ﬂﬁnd the treating

agent is a phenol, include the follow ng steps: hexane i's used as a

sol vent ;s a hegana1eendmiicarslbal kyl gingnéf oa gxammhe, dheamyhsinc) is

added thereto and cool ed at -78C ; a hydrocarbon solution of 2s the phenol

whi ch are 2-fal ghospadinzyowatdm, tahenylixd tey | f moe t#1 aslalet, dipgmnogen and t he

resulting mxture is stirred at roomtenperature for 10 m nutes to 24 hours
65 OF coufidsulfildesangds&bei dikgeie netastpenifigadliolimigededito the

dlalkyI2|nc and phenol. Then, the conpound EE% represented by the
above- nentlon@&yggﬁeﬁﬁcqﬁﬁ%&N%QYgTr? wispuethgfegmay s has been al r eady

Formil o (5] wAtBHAELSSER o AFeRAF 4 Ra8EPa T 2onh Tt S abr bV e hont o ar o
al so thg, samBpay pe dropwise added after mixing. Arbitrary amounts
of R® and R® can be introduced by adjusting the molar
number of the compound 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



as in X1. 1o Further, "u" in the above-nentioned general fornmula [ 9 ]
represents a val ence of X~, when XZ is an atomof the Goup XIV) "u" is 4 (
when XZ is an atomof the Goup XV, "u" is 3, and when XZ is an atom of
Goup XVI) "u" is 2 . R9in the general fornmula [9] represents an i5

el ectron-w thdraw ng group or a group cgntaining an el ectron-w thdraw ng
group, and when a plural nunber of R9's exist, they may be nutually the
sanme or different. The exenplification of the el ectron-w thdrawi ng group or

th t ai ni | t -withd i ) 20 i | ted f
Hhosd ol oo el T rER Rk Bt At O Pefn Pn8 S rg SbRgd MO

f bl i.S. i L f i | f
oroe 3 whi on B dds, BRACaRVEHE 3% hdBe Al {Cea PO bELTARTRIC O
thereof are theg s, AsrbsrsBe® féf REABPESE X1 Rhbud oMinttd i &Yi ously

illustrated when "X~ Is a carbon atom a nitrogen atomor an oxygen atom Rl

in the generalrdqidad apteSshreepresant moxiamerab186tat 8arrg bakogen
atom or a hydrocarbon group, and when a plural nunber of Rl's exist( they

may be matual Ideytiey satres or tdi RHerenfor Sprei £oc2dx amplrs ,arthdpmes<etr abl e
specific exanple 5 of Rl are also the same as in R8 in the general formula
[8] which is mm&ﬁ&iﬁh@edGECBDbﬁa.1$¢%3nf©hg4g§neﬂélhb@mmula_[.Q]
represents an atom o P exhmp12 of the productish prodsss of the T o
compound represented by the general formula [7] is
further shown below in detail when M® is zinc atom and
10 a treating agent is water.

A process that toluene is a solvent, a hexane
solution of a dialkylzinc (for example, diethylzinc) is
added thereto and cooled at 0 T, water of an eguimolar
amount to the dialkylzinc is added dropwise, and the

15 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



t hereof include a boron atom an alum numatom a galliumio atomand the
like, and in particular, a boron atomis preferable. "nf in the general
formula [9] represents a nuneral satisfying Isns3, and "ni' is preferably 2.
Two or nore of nol ecules of the conpound represented by the general formula
[9] may be associated. 15 Anpong the conpound represented by the general
formula [ 9] , specific exanples of a case in which Mo is a zinc atom

i ncl ude bi s(fluoroal kyl oxyzi ncoxy) al kyl borane such as

bis(trifl th i t hyl b 20 bis(1,1 3 3, 3- taf | -2
i 11 uor onet T SOEAG LT o (935 POk 1R ir dh P 978 (3t oh 7 ldraen
trlfIuoronethx*ggﬁ23%%%t§§gé¥}gggngggggnggtgh%%%.atom or an oxygen

| uor oal kyl oxyzi hco ane “suc

pis(2.2, 2111 Td ik ORI XNZY IO MRE MDA 08 FRAAHAP bR GxPgén Btom.

pent af | uor opr opoxyzi ncoxy) et hyl bor ane;

bi s(fluoroaryl oxyzrpeoxy & Yeh@ranersuml1a3S[8] represents a numeral
bis(2,4,6-trifluorophenoxyzi ncoxy) nmet hyl bor ane,

bi s(3, 4, 5 tri fiydr opdesinosy zt aw xy )vaEl dryd dos £rie' .anthen X' is the atom
bi s(pent af | uor ophenoxyzi ncoxy) net hyl bor ane; and 5

bi s(4-trifl uorcieths | rewpx¥EVncbky) ket Byl bbeans, is the atom of the
bis(trifluoronethylanidgzhngoxg)nethylboraqe,

bi s(2, 2, 2-tri {GUHRhy! dni d462¢ ncdRY) ' HReP X bbf aHee atom of the Group

bi s(pent af | uor i 1J.dpzj ncoxy) met hyl bor ane,
bis(NtrifIuor3ﬁ3€hyfﬁni*?d§2incoxy)nethylborane and the io like . In

particul ar, the cog’ﬂg_ﬂnqﬁ%)e/@e%%fdf%%,%gél ggﬁleggbr%g;emlsa a[nQ] is

preferably a bis(fluoroa I"oXyZi ncox ane-or

bi s(f 1 ugpoar ylawﬂfmwi@h&yhmhangm@%d oliid hfod> PéeELIRPhY an
bis(2,2,2-trifluoro-1 trifluoronethylethoxyzincoxy)nethyl borane,

bi s(3, 4, 5-tri fdlertprenekyidnawiyynegt diyp parredh&hen a plural number of
bi s( pent af | uor gphenoxyzi ncoxy) net hyl borane or bis(1,1, 3,3, 3-pentafl uoro-2
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



20 trifluoronethyl propoxyzi ncoxy) met hyl borane. The producti on process of

t he conpound represented by the general fornmula [ 9] is not specifically
l'imted, and for exanple, a process of treating the organonetallic conpound
such as an al kylnetal, a 25 hal ogenated al kyl netal or the like with an
i.norganic acid such as an al kyl boric aghp or the like, and thereafter, with
t he conpound represented by Li X2R9"- ~ 68 such as an al kyl oxylithi um
conmpound, aryl oxylithium conpound or am nolithium conpound havi ng an

el ectron-w t hdraw ng substituent, or the conpound represented by HXzR9" _1
such as an al cohbf tThRRABFOBL tRFlA@ed hyal i HP W et ect r on- wi t hdr awi ng

substituent or_the like, is nti.oned. A process of treating the

or ganonet al | i cFTbhpbR b@ﬂ@ﬁqggaaW%¥A§ﬁréi%ﬂ?'a@halogenated al kyl metal or
the like with the f 1.0 | C hgngl or am ne having
an electr on-w{%ﬁggﬁfiﬁ&{igegghgﬁﬁ%&gﬁ{{ Q@ﬁ’ef%?ﬁ%" Saf %hg treatnment is

preferably Cfir{fffjle’%o Qgﬁi’lil”'%%%a%g’tﬁsgn?%ghf' L eat ment

tenperature i s usua rom -100C erably from-80C to 150
The treat merdridénBorSmeHRL) Mekh9D Lrvupit & terS62 wups, 15 and
preferably from 10 mnutes to 24 hours . Further, the treatnment nmay use a
sol vent , and tihdEseomam@ohni$metryle gliowgct lay trie@2 g21, 8¢ t hout using it
The solvent used is preferably an aliphatic hydrocarbon sol vent, an
aromati ¢ hydr dozkbeodomethehi methyd Gweayd bds darcGhpdudhd3 289-which is inert
to the organonetal lic conpound, the conmpound represented by Li XzR9" 1, the
conpound r epr R&IHi L EQTERORDY 11 Mgkl Yilh gNURy. Bt €7 c2 exaBpPas of t he

solvent is the sane ampl es_speci fical |y nentioned, j he Ltem of the
comound [A] . AR NoF SPF AR ER e BT e GHOUH e it 2 of + At Spuf s addi ti on
of the ano i ; o] r senteda b LXZRO" 1 and
Phe: comeond ParrAbLofaRPeHRe ) nk oy BN, RO s Y S T tad,

may be succesgataisiOPrb el tdetdy 1Mo ,Siand A e o ss e #1 ppubse-added,
and 2 or nore of solvents may be dropw se added of ter mxing . Arbitrary
amounts of ( XZRX'eilfJuencm&thyiethylh)aeithiylodumetp bya adfiié2 | ag2the nol ar
nunber of the conpound represented by Li XZR9~-1 and the conpound -
represent ed byrndGERPrad-1o thdchblgaapedhylethydomaigl drewpera as a

result of the treatnent) the organonetallic conpound being a raw materi al,
the 1o corrpouﬁi}':‘r(e?p'r%s%ﬁ'f’éﬁbwmgrkZRthPFOE‘WQ‘e%ﬁﬂcﬁﬁW:* $ER¥ht ed by

e ¥ S T (71, 3 Bt et ers, Tne comounc
treat ment can i jUsshéenplEehlyRktagIPRMp f & @ddif i on
di(trifluoromethyl)-2,2,2- trifluoroethyl)methyl
group, a tri(l,l-di(trichloromethyl)-2,2,2-~
trichloroethyl)methyl group, a tri(l,1-
20 di(tribromomethyl)-2,2,2- tribromoethyl)methyl group,
a tri(l,1-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



15 polynerization after carrying out separation and purification such as
recrystallization or the like, but the reacted solution can be al so used as
a catal yst conponent for addition polynerization. The solvent is preferably
renoved by distillation fromthe reacted 20 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 preférable to carry out drying at 60 to
200C for one to 24 hours, and nost preferable at 80 to 160C for 4 to 18
hours. 25 Specific exanple of the production process of the conpound
represent ed b@gnon® geheiil (4 opremaphenyild medhiyHe gt detBii2n det ai |
when M5 is a zinc atom ~0 an inorganic acid is an al kyl boric acid and

the treating d§8arhenyl hneklyl @rpiBeeds tEHLE -dadARReRY LIBREYYSf t he

al kyl boric acid is cool ed.ég :78C, _a rgscr'b d anount of a_a xane sol ution
of a dial kyl zBFCYR: Ad m%%aPEsn%h e thdo SRR, it é.?ne slurry,
the t t f 1 | I i t t t

after conpl et ot QORI L ey 20388 Y L3R g 7o cartied out for

a fixed §inme, 53 ANRSIPIRESy BIRaPAy T gPBERC! & Ikt iqrAdal |y added dropwi se,
Zo and further stirring 1s carried out for a fixed tinme, can be adopted. O

course, conpodAdh luEshnényhphethyEagienbs areriqts /smted to the

al kyl boric acid, the dial kylzinc and the phenol. is The conpounds [A] to

[ E] which ar eddeddrardvgehexipl/eme thylet grbugr, e ausefil(l2 & t he cat al yst
conponent for addition polynerization (particularly, catalyst conponent for
ol efin pol yneﬂﬁbmmnhenﬁébwthzlegaﬁﬁpes aottrd{@.&at al yst for addition

pol ymeri zation of the ZQHg{esent i nvention inclgde a catalyst for addition

pol ymer i zat i oF1EFCAMRRLIYL bt REL i A5OFRe Sofpduifd &1) selected fromthe
pol yrer 0at | o he AR R BoHiSbhAL WTFREE e Bridigsund ( T 1 ) of the Group
I 11 2s to t R iGaphelly el h&flj,g?’sgr ike9,(23nd ga catalyst for addition
pol ymeri zati on obtained by contiacting the
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



catal yst conmponent for addition polynerization (1), a 71 netal conpound
(') of the Goup Il to the Goup XlII or |anthanide series, and an

or ganoal um num conpound (I11). Next, a catalyst for addition polynerization
is 5 described in detail below ( Il ) Metal conmpound of the Goups | Il to
X1l or Lanthanide Series As the nmetal conpound ( I | ) of the Goups | | |
to XI | or Lanthanide Series used for addition polynerization lo catal yst
of the present invention, a netal conpound which is different fromthe
above-descri bed conmpound( | ) is used) and it is not specifically limted
so far as it i¥ahetdltTohboyhbrepheAElEnglpyll oroue RNG tde Lddehani de
Series of the _Periodic Table exhibiting an addition 15 polyneri zation
activity by udiYfdhgetHichienatngrey oBHHEP-P,edoPYcéHE&THGHW%é an

or ganoal um nurp_conmpound, as an_actjyating .co-cat st _canponent . Exanpl es
of the netal ?&%@Eﬁ&?ﬁoﬂ ai%f'?gll Eﬂe%l%b?%ﬁlgac% bmﬁiﬁmﬁc&%@g By OURE gener al
formula [ 10 e | 20..b .Gt - QX C ds and the
like. L aMXb %ﬁ}f%%ééﬁébn ?ésgﬁﬁ%ﬁglga g&ﬂﬁiiqigqgoup QHQO G oup 13 or
Lant hani de SeriRs,dlimd e big&a O écIﬁ_@EeeQEm]bﬂésEh?ﬁﬁ”hs'sih:ytLSgi'oQbQ!Jp
havi ng a cycl opent adi enyl type 2s anion skeleton or a group containing a
hetero-atom &aapl Wealdlgo cdxémploEpednay be the same or different, and a
plurality of L groups nmay be optionally linked in direct |, 72 or through
a group contai ni ng Sigerbanlnt ospeaifiki esampdesmofaXiRit ogem atloms an
oxygen atom a sulfur atomor a phosphorus atom X is a halogen atomor a
hydr ocar bon gRodbthRagrR@ione iy ko endhf bhsorgmespyddaminoagnandral 5
satisfying an_expressi on of 0<ab8;. b represents_a nuneral satisfying an
expr essi on of aoégég.?‘;qrﬁ"’tehté‘%]e%r@?h?of P a § dfO“F?’E‘b’F%E}éﬁ%bﬁﬂxf‘ﬁe met al
compoun Mi tal . .3t up_13 of the Periodic

Tabl e (q?UPAcafgggﬁ)%brﬁégﬁﬁéﬁﬁéﬁ?éif#g§§9 Qggggéch is exanples of the
netal atom inghyde ra vk thy 8 fMinYt EbU@, agom titani um atom zirconium
atom hafniumatom vanadium-atom niobiumatom tantalumatom chrom um

atom iron atagy didhiexidme tHpD asohal yraupm ar hodi um at om ni ckel atom
pal | adi um atom samari um at om
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)amino group, a 4i(2,2,2-

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



i5 ytterbiumatom alum num atom boron atomand the |ike. As the netal
conpound, Mis preferably a transition netal conpound, nore preferably a
t'itani um atom zirconiumatomor hafniumatom In the general fornula [ 10
] ( Lis a group having a zo cycl opentadi enyl type anion skeleton or a
group containing a hetero-atom and a plurallty of L groups nmay be the sane
or different. Further, L groups may be>dptionally linked in direct, or

t hrough a group containing a carbon atom a silicone atom a n|trogen 25
atom an oxygen atom a sulfur atom or a phosphorus atom A
cyclopentad|eﬂ#ﬂ(2y%eZahrbhrgmékét@ﬁlbﬁqmqmﬂﬂhxﬁﬁﬁbwby%mbp@ngaduenyI

group, a substituted 73 cycl opent adi grouE an_i ndenyl group
substituted i rIEAYR - arauﬁr%%qq tﬁﬁ#lﬁg thy §GB§@0PHFéH’$¥QBPeﬁyI group

kel eton | nei G ol ekt rLELSPRRRRE AL gt ad eny | oroup, an -
7)5(subst|tmx¥p fEHﬁpgegﬂgFﬁﬂmgﬂo %7 sgtd§¢¥k}fluorenyl group and the

| i ke. Specificexanpl'es In e an yclope I enyl group, an 775

met hyl cyg| Oper&la@k!ﬂaﬂwfweth?m) =5 tzerzutchwnelfcy&wpfﬂéxaﬂhg odff oup, an
7?5-1, 2 di met hyl cycl opent adi enyl "group, an 775-1, 3di met hyl cyclopent‘adi enyl

group, an 7?5gl-dert ;budy( Er 1Bt bbmeehgngnk,, adiznyl group, an
7)5-1-tert-buty|3-nethy|cyc|opentadieny| group, an 775-1-nethyl-2 15

i sopropyl cycl dpeirtmshethy ) ampnoagradp-, 1anetinyl 131 sopr opyl cycl opent adi enyl
group, an 775-1,2,3trimethyl cycl opent adi enyl grou

775-1, 2, 4tr|nﬁHMWR%RQQﬂm#W%n{énQLZgQOGEllﬁﬁcﬁﬁhX&}Qmﬁn%ygﬁvﬁpopéntadleny

group, an 775 20 pentanet hyl c entadlen oup an775-i ndenyl group, an
~5-4, 5, 6, 7- t etdid ﬁ5 9%&9%# éigaglnangi?g tﬂﬁﬁ%denyl group, an 77

S M B a8 S5 URELY L) BOSM AR ) amtno

775-7-methyl i Qasﬂpﬂpch%r3§ﬁeﬁyﬁ$%hlﬁ%t 11 nYA &L 0oy, an
7)5-3tert-butylindenyl group, an 775-4-tert-butylindenyl group, an

775- 5-tert-butcyi1d1dfpnén§gx Paminé & d3(@ - chld el yanige ol odp, an
~5-7-tert-butylindenyl group, an Qr5-2, 3-di net hyl i ndenyl group, an nb5-4,7
di et hyl i ndendi (@r-dumpmapheypl Pamizotgroum hgldinderiyromgophenyahamino
Qr5-2-met hyl - 4-i sopropyl i ndenyl group, an n 5-4, 5-benzi ndenyl group, an
HI S- 2- et hyI A10UPnA rﬂ:l’e(r&/‘rb’@?'@ﬂbheaﬁll?menﬁh@rﬁﬂqmdeﬁyIdldr?oup, an n

5-2-met hgl 1%%10¥plﬂer}%7e.l.nyamngr§8lajfoua£, ESdJ?(gmlogophenyl)amlno 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 4i(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 di(2,4,6-
tribromophenyl)amino group, a di(2,4,6-

triiodophenyl)amino group, a



phenyl i ndenyl group, an Q75-2-nethyl - 4- napht hyl i ndenyl group, an ns 1o
fluorenyl group, an ~7 5-2, 7-dinethylfluorenyl group, an

H S-2,7-di-tert-butyl fluorenyl group(herein-after,~75 may be omtted for
sinplifying), and substitution products thereof, etc. The hetero-atomin
t.he group containing a i 5 hetero-atomincludes an oxygen atom a sul fur
atom a nitrogen atom a phosphorus at éth and t he | i ke, and exanpl es thereof
i nclude an al koxy group, an aryloxy group, a thioal koxy group, a

t hi oaryl oxy gr.oup, an al kyl ami no group, an arylam no group, an
aIkylphosphin@%&?%ﬂ%ﬁﬁéu%ﬁoaﬁ?Pﬁgé§ﬁﬁpﬁoQ§QHRL %r an aronatic or

al i phatic heter.ocycl.c oup havi an _oxygen atom a sulfur atom a
ni trogen aton%&ﬁ %ﬂtéféﬂﬁé B?ﬁgﬂgPBﬁﬁﬁt O"B®'hé& ring, and a chel ati ng

| i gand. Speci%ERIﬁﬁﬁgﬁhﬁ;yg%¥%ﬁg}gaggﬂogggkg@niQg a 25 hetero-atomincl ude

a met hoxy group, a n- -propoxy group, a n-, sec-,

| so- or tert la‘it‘i?@htg{:%’ci) ReRPENINY n8' §¥Bup? 4 (Y. phenoxy group, 75 a
2,6-dinethy|pheéoxy grouﬁ?pa.@?4?6-t?in§thypphenox¢ group, az2-ethyl phenoxy

group, ag- n- premARAIvYe B PLPphandil) SARKGP YHIWOE &f 3P, a
2, 6-di i sopropyl phenoxy group, a 4-sec-butyl phenoxy group, a 4-tert 5
but yl phenoxy dradfflworhibe thykpohbébntyl) phenox groupup,a aii(4-
(trifluoromethyl)phenyl)amino group, a di(2,6-
di(trifluoromethyl)phenyl)amino group, a di(3,5-
di(trifluoromethyl)phenyl)amino group, a di(2,4,6-
10 tri(trifluoromethyl)phenyl)amino group, a di(2-
cyanophenyl)amino group, a di(3-cyanophenyl)amino
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



4-tert-butyl -4-net 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-chlorophenoxy group, a 4-nitrosophenoxy group, a 10

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

4- am not hi ophenoxy group, a 2,3,6-tric@|orophenoxy group, a
2,4,6-trifluorophenoxy group, a thionetﬁoxy group) a dinethylam no group, a
di et hyl am no group, a di-n- or iso-propylamno group, i5 a diphenylam no
group, an isopropylam no groug,_a tert-butylam no grog?, a pyrrolyl group,
a di net hyl phoS3YRy ¢t otip? - A~ STEPrempetnoXypEN PNy gf 0dp, cat echol ,
resorcinol, 4-isopr |.cat echol 3net hoxycat echol , a 1, 8-di hydr oxynahpt hyl
group, a 20 1% E&@%%h%?ﬂ??'g?oép%'§'%ﬁ R ?ﬁ?@réPBﬁﬁ, a

1,1 -bi-2-nap yz)t%é)r gré)u€, 983 33 ?%;E'hﬁ’égrc?!}%'rﬁfgﬁfég{,é%ﬁ ?%]%)%thgpegyl group, a

4,4' ,6,6" -tet tbuty!=2] nyl enedip _
4,4',6,6 tetramet hylz 23 2, h 88BHONbHIEROIVPREMRY o QP adsthe 25 like .

Further, the hetero atom containing group includes a ‘group represented by
the formyl a[ 1plentaidadipsPsdkyWhesapn Baar,enresantsivbiydrogen at om

hal ogen at om or hydrocarbon group, Ra groups may be the sane or different,
and two of théemirfdyndionetitdelle thoxgl yoapd @A far2rtarischlogo} 1 Specific
Exanpl es of Rdinclude a hydrogen atom fluorine atom chlorine atom

brom ne at om trd¢ieoraneithyde thoxyr gupupet By |2 .gr.Ankrikyenepyl - gr oup,

i sopropyl group, n-butyl group,tert-butyl group, cyclohexyl group, io phenyl
group, 1-naphFﬁ1q£QRﬂﬂe?Rﬂ&?€h©¥5u§rﬁﬁa'tﬁezhﬂk,'Q£k1 e hot linted

thereto. Further,. the tero,_atom containin roup al so includes a group
repr esent ed b§rﬁ&?%§ﬂé§hﬁi?Eﬁﬂﬁ¥angTQ’RS g’g'~N bRQO [12] R~Rb b Ris

R T e s
a 1,1-di(trichloromethyl)-2,2,2-trichloroethoxy

group, a 1,1-di(tribromomethyl)-2,2,2-tribromoethoxy
group, a 1l,l1-di(triiodomethyl)-2,2,2-triiodoethoxy
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



hal ogenat ed hydr ocarbon group, hydrocarbon oxy group, silyl group or am no
group, they may be the sane or different , and two or nore of them nay be
bonded nutual |y and may forma ring.) Specific Exanples of Rb in the
general formula [ 12 ] include a hydrogen atom fluorine atom chlorine
atom brom ne atom iodine atom pheny% group, 1-naphtyl group, 5 2-naphtyl
group, tert-butyl group, 2, 6- dlnethylphenyl group, 2-fluorenyl group,

2- met hyl phenyl group, 4tr|fluoronethylphenyl group, 4-nmethoxyphenyl group,
4-pyridyl grou cl ohex roup, 2-is opyl phenyl group, benzyl group,
met hyl group, i{)er‘?*e%/ FP hegpe;apgr%pd.%w{q%%gﬁwﬁgr ‘}g

1- met hy- 1- phen Ieth 1-di nmeth r hl or ophenyl
group and the I%lefrkre y%%‘?plg?gbﬁgt gFPHPt'e& &Eﬁloé/i?—%: thY}ﬁg Sﬁé’ggtl ng

and speci 110 1% St o8 | R EaR e Y Do by o A% G ne,

oxazol i ne, bi (¥§¥¥id6ﬁbmé€h9iﬁbﬁbﬁ%xyaﬁikﬂﬁﬂr%%Q?es di et hyl enetri am ne,
trlethylenetetranlne por phyrin, crown €ther, cryptate and the like. The

mut ual groups dig E 1 Ber 66 khppen padinexy gﬁbdpqmaamlsn skel eton, the group
havi ng a cycl opent adi enyl type anion skel eton and the group containing a
het er o- at om aii (thel finombmgtbypd phentaiynigmpup het €2 p4 a6 obrimy be directly

| i nked, or nmay be |inked through a group containing a carbon atom a

sili cone atom( tz&%lwxcpragéhyégahpnamaw@n & HnFYAneRheoPXNtIHRWR . a

phosphorus atom_ respecti vel | es of the group include al kyl ene
groups such a€ ah QX%%@%%%“@¥XuBr°H §a4pfﬁﬁm éﬁ%ﬁpgﬁﬂﬂpth@ Prke,

substituted alky U such as th neth e roup
dlphenylnethyle$§%§ up aﬁdgfﬁgpriﬁeg g%Q% qox %%bd%, ¢ %stltuted

si |yl engogr oups Suth &FoRy S LbaF Al Sﬂﬂé/h%ﬁ?e 9@‘%‘&&11& d'aP?ﬁH}ﬁLti'oln)é'le”e

group, a tetranethyld|5|lylene group and t i ke, ‘hetero atons such as

a nitrogen at @Rowd sby4ENedt BY sabsmlﬂturtla;tgom eﬁﬁﬂnoro:ay@@@snh@mwOat om and
the like, etc. Xin the general fornmula [10] representing the io transition

met al conpoundulswr hetagenandom fnngthypdadc grvorp grepmesenvted byto 24
carbon atons. Specific exanples of X include a hal ogen atom such as a '
fluori ne at omreFHasting an OHY FrommhanatBfh abaverventd orednsRAGLAYEr ocar bon

group having %Qé%p e‘%ﬁ@ﬁ” a%8E§x§“group can be also exemplified.

15 X'R’i is preferably a tri(fluoroalkyl)methyl
group, a tri(fluorocaryl)methyl group, a
di(fluoroalkyl)amino group, a di(fluoroaryl)amino
group, a fluoroalkyloxy group or a fluoroaryloxy group,
such as a tri(fluoromethyl)methyl group, a

20 tri(pentafluorophenyl)methyl group, a
di(fluoromethyl)amino group, a di(pentafluorophenyl)
amino group, a trifluoromethoxy dgroup, a 2,2,2-
trifluoro-~l-trifluoromethylethoxy group, a 1,1-
di(trifluoromethyl)-2,2,2-trifluoroethoxy group, a

25 3,4,5-trifluorophenoxy group, or a pentafluorophenoxy
group, more preferably a fluorocalkyloxy group or a

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



i5 a nethyl group , ethyl group , n-propyl group , isopropyl group, n-butyl
group, phenyl group, benzyl group and the like, and preferably include a
hal ogen atom al kyl group having 1 to 24 carbon atons and aral kyl group

having 7 to 24 carbon atonms. 20 In the general formula [10], "a" represents
a nuneral satisfying an expression of Qsa S8, "b" represents a nuneral
sati sfying an expression of O<b S 8 , Ad "a" and "b" are properly sel ected

dependi ng on the val ency of M 25 Anong the nmetal conpounds(Ill), specific
exanpl es of the conpound in which a netal atomis a titanium atominclude

gis(cycLoFentﬁﬂﬁ 9&9W%ﬁﬁ¥&ﬁEﬁﬁﬁY09F8EF' azg.1-
E: 225?&&{?5&%%2&%%2%@%%#%3%? g‘n?h?_aﬁ?fr#ﬁg‘é’?f°eth°xy group, a
R S ——

bi s(tri nmethyl lﬂp_entadienyl)titaniumdichloride,

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

bi s(pent amet hyl cyckopantrgigund 4l trormin ali[ah eebde,sdits anBgaybyeht ani um
di chl oride, bis(4,5,6,7tetrahydroindenyl)titaniumdichloride, io

bi s(f 1 uor enyl ptticdmgniaumadiogeroratdey or a hydrocarbon group. Specific

cycl opent adi enyl (pent amet hyl cycl opentadi enyl) titani umdichloride,

cycl opent adi egylafmpd@esn @) the drmlegen catoni de, Royidiobede adi Ehydrinegorenyl)
titani um dichloride, inden I(quorenlgtitaniun115 di chl ori de,

pent amet hyl cy &t&fent Jé’rﬂ/‘%/net iaﬁ(?éhyfi‘gﬁi e AtaRcARg gy dodine atom.

hyl | i fl ()L i i id
D hyt onebl s ( o6 BoiyERsERErdr (RS dh1 Ron N EhEN dol | ap syl
”Ethy|CY@'OpeBE%@@ﬁ@ﬂ)éﬂtéYHEﬁ?ﬁi§P$Qﬁiﬂ?;preferable. Specific

et hyl enebi s(3-net hyl cycl opent adi enyl )t1tani um di chl ori de,
et hyl enebi s( 2erlaipilety ¢hepeatradnenylde! ithans aife dt6ibothde, as in R® in

et hyl enebi s(3-n-butyl cycl opent adi enyl )titani um 25 di chl ori de,
et hyl enebi s( 2tBei genleyady dcopentadi 2hyast deaoribed ablove.de,
et hyl enebi s( 2, 4-di et hyl cycl opent adi enyl ) titani um
R® in the general formula [8] 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-

trifluoroethoxy(triethylsiloxy)zinc, 2,2,2-

trifluoroethoxy(triphenylsiloxy)zinc, 1,1-



80 dichloride, ethylenebis(2,5dinethylcyclopentadienyl)titaniumdichloride,
et hyl enebi s( 3, 4-di net hyl cycl opent adi enyl )titani um di chl ori de,

et hyl enebi s(2,3 5 et hyl net hyl cycl opent adi enyl )titani um dichl oride,

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

et hyl enebi s( 2, 5et hyl met hyl cycl opent adi enyl )titani um di chl ori de,
ethylenebis(3,5-ethy|nethylcyclopentadi%%yl)titaniun1io di chl ori de,

et hyl enebi s(2, 3,4 trinethylcycl opentadi enyl)titaniumdichloride,

et hyl enebi s(2, 3, 5-trimet hyl cycl gpent adi enyl )titani um di chl ori de,

et hyl enebi s(t €t} 6hetFyveyemepdydddiZedyd- tit ani um di chl ori de,

et hyl enebi s(i nde titanjum di chlor.ide, ethy]enebjis(4,5,6,7
tet?ahydroigde gi%?ﬁﬂ?ghpﬁyi%F&HQ£§Y%5£EH¥¥&%;%?Q-bh Ayl i ndenyl ) titani um
di chl ori de, eth i - I i [)titani di chl ori de,

ct hyl onebi s( 2t T EL R o B T O R A i i 20, di ol or | de

ethylenebis(nggfmﬁég?€gﬂgkgxEgggggﬁugggi¥yt§%§§chioiLde, et hyl enebi s(2

met hyl - 4, 5- benzoil ndenyl )ti1tanium di chl ori enebi s(fluorenyl)titanium

di chloride, etdw(enefcyetenenhgdienylz), 22s

(pent anet hyl cycl opent adi enyl )titani um di chl ori de,

et hyl ene( cycl dpeinf atdheogthoékydenyiphentydsiidraxgt )i j d2, 2, 2-

et hyl ene( et hyl cycl opent adi enyl ) 81 (indenyl)titaniumdichloride,

et hyl ene( nbut WmhEhegredit hidi enyl ) (i ndenyl ) titani um dichl ori de

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

et hyl ene(cycl ﬁ&ﬁ%ﬁ@? hyiashexy OrEimetinyhsdikanrotz e, 2,2, 2-

et hyl ene( met hyl cyecl opent adi enyl ) (fluorenyl)titaniumdichloride, ethylene
(pentanethylcéﬁi lHﬁ%{ﬁTgﬁyl)(fluorenyl)titaniumdichloride,

et hyl eng(n- butyyl; fﬁﬁﬂé i q 1) j di chl gri de,
ethylengs(tetﬁﬁﬁg¥ﬁ£ pentgﬂ*%ﬁ%b%f%ﬁSgﬁggéyﬁﬁaﬁgﬁiﬁﬁﬁ|chl%f?ﬁg,

et hyl ene(i ndemHi)f(1fddxes enyl ) ti tani um di chl ori de,

i sopropyl i denebi s(cycl opentadi enyl) titaniumdichloride,

i sopropyl i denéhis{lichfomest Iyl e yhbrpé¢hrdghemny Dstii oyt ek chl ori de,

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

i sopropyl i denébiZs(2-hbtit ¥t egetabiuerapsapokyi(ttadimehhit i bexykzinc,

isopropylidenebisgg-n-butylcxclo ent adi enyl ) titanium 2o, di ch|ori de,

i ( ,33,3,3-pe

sopropyliden@b@s tafluoropropoxy(triethylsiloxy)zinc,

15 2,2,2,3,3,3-pentafluoropropoxy(triphenylsiloxy)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,



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

sopropyl i denebi s( 2, 4di met hyl cycl opent adi enyl ) titani um di chl ori de,
sopropyl i denebi s(2,5 25 di et hyl cycl opent adi enyl )titani um di chl ori de,
sopropyl i denebi s( 3, 4di et hyl cycl opent adi enyl )titani um di chl ori de, 82
.sopropyl i denebi s(2, 3et hyl met hyl cycl op gtadienyl)titaniun1dich|oride,
sopropyl i denebi s(2, 4 ethylnethylcyclog nt adi enyl )titani umdichloride, 5
sopropyl i denebi s(2,5 ethylnethylcyclopentadienyl)titaniun1dich|oride

sopropyl i denebi s 3 5et hyl met hyl cycl opent adi_enyl )titani um di chl ori de,
sopropylldengﬁ' Iiorom EPY%?%%PH;FE}&Q5 rﬁ%ﬂﬂ%ﬁ&)%%@?anlun1d|chlor|de

lid 2,3.5 I di chl d
S0pr 885: } SZR I3 SRR e AT ERE Eﬁﬂgﬂ;ﬁ%’% H dl chi or i de,
:88; 88% : dggggl%&wéigh%??g}lﬁag? g%&ly)lt%rlt anllﬁ) ZloP chl oh ble
SOpropy|'den%@fﬁfﬁdﬂ&%WﬂyﬂQﬁﬂﬁblEk&ﬁ@hW@ﬂ?fﬂHﬁ?)£¥h%, 2,2,2-

sopropyl i denebi s(2met hyl i'ndenyl )titani umdi chl oride

sopropyki deneliiF1drdvei dwhy Banhaeoy tradehyilstilioasy )m ek chd oz | gle,
sopropyl i denebi s(2- net hyl - 4napht hyl i ndenyl ) ti tani um di chl ori de,
sopr opyl i dené&liFiraretdthy YaniGe (Lol pienyllstiilicesy gt chl or i de,
sopropyl i denebi s(fluorenyl)titani um 25 dichloride,

sopropyl|den@@&%ﬂﬁﬂkﬂﬁ%ﬁﬂ%%y@9(FFéWPéHﬁﬂﬁWLﬁﬁﬁkﬁkﬁﬁadlenyl)tltanlum

di chl d id | t | | tit 83

i chi or i de. 55%&%%%”'0 Sketadit ?%?%gﬁ%&@ LR ndenyl )11 tant urm

di chl ori de, |)titani

i chl ort de. | DOBTARAI IR T LRl E¥EbRBAINSTaSHENAD S ™ Ui htenyl )t ¢ ani um

dichlorjgle, | toaiapylidipnentraii epasy eghﬁaxhwéﬂ%@wmd £ 3qi um

di chl oride, isopropylidene(nethylcycl opent adi enyl’) (fl'uorenyl)tit ani um

di chl ori de, i sepFapydoesyban il ca6l epestagileayoxyf )aigieniNg titani um
dichloride) io isopropylidene (tetranethylcycl opentadienyl)

(fluorenyl)ti tadifdmodicaid thy banilidel bpibheayd sdiledayddnd | uor enyl ) titani um
di chl ori de,

P ——— —

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-



d
d

di
di
di
di
di
di
di
di
di
di
di

d
d
d
d
d
d
di
di
di
di
di

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

nmet hyl sil yl enebi s(2 15 net hyl cycl opent adi enyl )titani um di chl ori de,

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

met hyl si | yl enebi s(2-nbutyl cycl opent adi enyl )titani umdichloride, 20

met hyl si | yl enebi s(3-n butyl cycl opentadi enyl )titani umdichloride,
nethylsilylenebis(2,3dinethylcyclopeﬁPadienyI)titaniun1dich|oride,

met hyl sil yl enebi s(2,4 25 di nmet hyl cycl opent adi enyl )titani um di chl ori de,
met hyl si |yl enebi s(2, 5di met hyl cycl opent adi enyl ) titani um dichlori de, 84
net hyl si |yl é@mfb](@f%ﬂl@ﬁ?éYﬁ?FB%Véﬁé"ﬁ{e&@uYéﬁHJ)Q’ﬂt)a?h}Wn d2ehi dri de,
nethyIS|IyI§neb|s(2 3ef hyl nmet hyl cycl opent adi enyl )titaniumdichloride, 5
nethylsilyllﬁﬁﬁ o Thylnethylcyclopentadlenyl)tltanlun1d|chlor|de

ot il i 131 Snager S B Rb e 55’5 SR hA T Uani um ai chi of i de

ot hy! 51 11 ReB o7 5 et e SR PERRT AR AR SR G R or e, 15

net hyl si |yl enebizs(3 eatr@é@wahw@bgee@b (Qriwe)tﬂylt@ﬂm gk cheori de,
nethyI5|Iernebls(lndenyl)tltanlun1d|ch or

nethyIS|IyIen@m3ﬂ31E%ﬁbﬁt&tnmbydpmbpdxwykkummmﬁymnrﬁ@hypziﬂe, 20
met hyl si | yl enebi s(2-net hyl i ndenyl )titani um dichl ori de,

met hyl si | yl @ndbits(tZimhhgronberayy i hatdmelthivilisddiany )b okt or 2 dé, 6 -
met hyl si | yl enebi s(2- net hyl - 4napht hyl i ndenyl ) ti tani um di chl ori de, 25
nethyIS|IyIéﬁﬁﬁniﬂFQRRQRQXﬂ(BﬁéﬂEéYﬁééﬂ?WM%%%ﬂﬂqnﬁ(ﬂcﬁTor|de

Tot hyl o1 1 Y1 AR SEE N SUPRPRY L RAZAAAE 1 ani um di chl or | de.
met hyl gllyl g%(g@ﬂ)q%§§¥§w@§%ggkgﬂgghghgg?@ﬂgﬁitﬁgyun1d|chlor|de

nethy silylene(tetra ent a
pentachlorophenoxy(triethylsiloxy)zinc,

pentachlorophenoxy(triphenylsiloxy)zinc, 4-
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,



5 (indenyl)titaniumdichloride, dinethylsilylene

(cycl opent adi enyl ) (fl uorenyl)titani umdi chl ori de,

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

di et hyl si | yl ene(nbutyl cycl opent adi enyl ) (fluorenyl)titani umdichloride, 10
dinethylsiIyIene-(tetranethylcyclopent% ienyl) (indenyl)titanium

di chl oride, dinethylsilylene(indenyl)(fluorenyl)titaniumdichloride,

cycl opentadi enyltitaniumtrichl oride, pentanethylcycl opentadienyltitanium

ycl opent ad] eI (EHERYSE PRERLaRYARLHCDr s (2,2, £ U dlentortde
| t adi | (2, .6-dI hyl ph ) ti.t ani i i
ol opent adi orb (R e o SERPE T PERE ) Pt uri it ety By Faame sy -
| t adi I 2 i 2 l) t idsan j i
ggﬁtgggPhilL§cxg&§£%£H%%ﬁ?%%?gh¥%gp%3*€%egﬁ%Q%q%§#{ﬁ#gf%ﬂﬁg?féé

pent amet hyl cy gl openi e et hy 2e SHbRFIRAARY, Mg )4 13 ani sum di chl ori de, 25
pent anet hyl cycl opent adi enyl (2, 6-di -t ertbutyl phenyl )titani um di chl ori de,

i ndenyl (3, 6di ipgeaptfMh Phepybp bk dahine, dibdld (@r,i4de - f 1 uor enyl 86

(2, 6-diisopropyl phenyl)titani umdichloride,

met hyl ene( cycltopisft el eplyén ¢ 8y bz dnoet yils-(JpHerfoxy) titani um di chl ori de,
met hyl ene(cycl opent adi enyl ) (3-tert-butyl-2 5 phenoxy)titaniumdichloride,
net hyl ene( cyclEPerkRr @PReNeRY{ aipChubys-(ReRARAUT IRReRIFY ) 2L R8Ri um

di chl ori de, %%é{ene cycl opent adi enyl ) (3-phenyl - 2phenoxy) titani um

i chi or i de. | SISy erEERgErBsEhY SRR F IR
bhfylg{he?hy:%ﬂg@-ﬁ%ﬁﬁﬁg¥&£§-2?fg &Fﬁiiﬂ%tundichloride,
nethylene(cyclopeﬂia i'eny éT Fr ne@éy giI%IJS-nethyI-2-phenoxy)titanium
di chl ori,ge, ”%H@%ﬁ%ﬁ%é%%ﬁ&@@&ﬁﬁﬂiaayEhﬁ%ﬂ?ggk(ﬂi

but yl - 5- met hoxy- 2-phenoxy) titani um di chl ori
net hyl ene( cycliaparmesk @met iy Bah €11 dbytyincg- ayidlerck quetriooyy £ihani um
di chl ori de,

met hyl ene( net melthycl open2 a2i+ enyf L e8rbedhestytniine predrivpdy,) t1 £ Bni um
di chl ori de, 20_nethylene(nethglc¥clogentadLenyI)(3-tert-byty|-2
phenoxy) ti t aniddrhtdiihlepremethyl)-2,2,2-trifluoroethoxyzinc methyl,

et e S0P S0y L SR A B0 gy 1 o

15 2,2,3,3,3-pentafluoropropoxyzinc methyl, 2,4,6-
trifluorophenoxyzinc methyl, 3,4,5-
trifluorophenoxyzinc methyl, pentafluorophenoxyzinc
methyl, 4-trifluoromethylphenoxyzinc methyl, 4-
trifluoromethylamidozinc methyl, 2,2,2-

20 trifluoroethylamidozinc methyl,
pentafluoroanilidozinc 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-



25 phenoxy)titani um dichl ori de,

nmet hyl ene( nmet hyl cycl opent adi enyl ) (3-tert butyl di net hyl silyl -5-nmet hyl -2- pheno
Xy)titanium 87 dichloride,

met hyl ene( met hyl cycl opent adi enyl ) (3tri met hyl silyl-5-met hyl -2-phenoxy)titan
um di chl ori de,

met hyl ene( met hyl cycl opent adi enyl ) (3t eP2- but yl - 5- met hoxy- 2- phenoxy) titani um
di chl oride, 5 nethyl ene(nethyl cycl opentadi enyl) (3-tert-butyl-5

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

met hyl ene( t etr-ifdadromerpexy athengthy 3, 53didméi-hy| 2- phenoxy) titani um

di chl oride, nethylene(tertbutylcyclo entadienyu?(3-tert-butyI72 SO
phenoxy)titaﬁﬁ%ﬁiﬂQﬂﬂRﬂ?%ﬁﬁyﬁ%PﬁyPEEE@PePPnta luorophenoxyzinc

B P A oA AL 0 o
i i de, . ) . i 15
Lert-butyl di KRt TSNS E it ny nOBTpREREIh i ai oni or 1 e,

net hyl ege(t erbilRutd Lyt 10PEN 8 ERYE) d Bhyl, pentafluoroanilidozinc
trinmethylsilyl-5-nethyl-2-phenoxy)titanium di chl oride,

met hyl ene(t eletthigtlt yNcy el gpeistrasietiy D4t Bl do Puh¥lethyEhhaxyh&-1akenoxy) titan
ium di chloride, 20 nmethylene(tert-butyl cycl opentadienyl)(3-tert-butyl

5-chl or o- 2- phenoxy)in tpar tibicdilahl, othde compound represented by the
nethylene(tetranezgalcyclo ent adi enyl ) (3, 5-di net hyl 2- phenoxy) titani um

di chl ori de, gengnahefemubaelBY| égcpospderadlanyd ) (3-tert-butyl 25

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

e o L e P vy r i1 P2 S YRR REY HOXY DZAREnoxy) L t an
ium di ghl ori i . .

ol A8eCt it nd¥h proferaply. bis(2.2 2-triflporocto Lo L
dichloride, trifiuoromethylethoxy)zinc

biS ( 3 ’ 4 '} 5-_ .
met hyl ene(t et ramet hyl cycl opent adi enyi ) (3-tertbutyl di met hyl silyl-5-nethyl-2-
phenoxy) ti t arining Tusht epthenofe) zimthyb £8epeat aglvboisptiet perd btk &yl )
(3-trimethylsilyl-5-nmethyl-2-phenoxy)titaniumdichloride,
met hyl ene( t etdan(el hit @y ctopEbnadomeyhyl)-2,2,2-
(3-tert-butyl -5-met hoxy-2- phenoxy) titani um dichl oride,
net hyl ene(t eti et ST RGENOBEAEARFenyl ) to
(3-tert-butyl-5-c boro-Z- h nox%%titaniu g§chloride
met hyl dhe(t1i ot hOPSIPEPRUET SRBAPERPERGI It 318 CHIBIIIR D TERESSANA ani um
di chl ori de : .

' b he a - t formul t, .. .
npthylene(trlagf%j?5| 3Y%y%f8péﬁ?§gigﬁﬁéffglté?t up?lgglpﬁgnggy)tltanlum
dichloride, Mpeeifyéene(t 1imetdyl,siang @y epeahprs enyl prdckekt of

treating an organometallic compound such as an
alkylmetal, a halogenated alkylmetal or the like with
20 a compound represented by LiX'R’i 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
[



but yl - 5- et hyl - 2- phenoxy) ti tani um di chl ori de,

met hyl ene(tri met hyl silyl cycl opent adi enyl ) (3- phenyl 2- phenoxy) titani um

di chl oride, nethylene(trinethylsilylcyclopentadienyl)(3-tert 20

but yl di net hyl si |l yl -5-net hyl - 2- phenoxy) titani um di chl ori de,

met hyl ene(trinet hyl silylcycl opentadi enyl) (3trinethylsilyl-5-nmethyl-2-phenox
y)titaniumdichloride, 25 63

met hyl ene(trinet hyl silyl cycl opent adi enyl ) (3-tertbutyl -5-met hoxy-2- phenoxy)t
i tani um di chl ori de, nethylene(trinmethylsilylcyclopentadienyl)(3-tert 89
but yl - 5- chl osub2tptaeaty) tan anime dizhingi dr, electron-withdrawing

met hyl ene(fl uorenyl) (3, 5-di met hyl -2 phenoxy)titani um di chl ori de,

met hyl ene( f | @BPéMiitpeditear gihe | LDkphehdxpentdgnedm di chl oride, 5

met hyl ene(fl uorenyl)(3-tert-butyl-5-nmethyl-2 henoxx%titaniun1dich|oride,
met hyl ene(f 1 uor engmge( SreRipent -%Pgﬁéﬁﬁ)‘%ltyaﬁgﬁﬁll&idc Pbunger inert
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net hyl ene(f | gaeepybatReh® £1R8tYd w1y erdphenvivi é tanisgmhdhell ori de, 15
i sopropylidene(cycl opent adi enyl ) (3, 5-di et hyl -2 phenoxy)titani um

di chl ori de, aadppoe¥erdbheg(E£yonm dpemiaditesytd (B4 irduFyrtieeneng)titani um
di chl oride, isopropylidene(cyclopentadienyl)(3-tert-butyl-5 20

met hyl - 2- phetseptmendninamn dsehd gyaiegnt, and these compounds may be

i sopropyl i dene(cycl opent adi enyl ) ( 3- phenyl - 2phenoxy) ti tani um di chl ori de,

i sopr opyl i deféFEFhIFpéxeadieshitbeute sdmay Ldi-nd bRy FoiLVERtsugeah§E- 2- phenox
y)titanium 2s_dichl or.i de . .
isoprogélideRgfﬁﬁﬁ%§ﬁ¥uéﬂﬁQﬁﬁ@g?gf?iﬂ%?ﬁ?FgFP§P>§ﬂﬁﬁﬁﬂﬁt2ﬁ$henoxy)titaniu
nldlchlorldearb QHEPXJ 538$09859ﬁﬂ£e9§|Egsé%ﬁéreafx%olvent

but yl - 5- met hoxy- 2- phenoxy) titanium di chl ori de,

i sopropyl i degafexcliepaniad ery| 4hS8- b25hnbibY¥h196R Fompburtenoyatitani um

di chl oride, isopropylidene(nethylcyclopentadienyl)(3,5-dinethyl
compound represented by LiX'R’i, the compound
represented by HX'R’i and the like.

15 Specific examples of the solvent is the same
examples as specifically mentioned in 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, méy'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.



5 2-phenoxy)titani um di chl ori de,

i sopropyl i dene(net hyl cycl opentadi enyl ) (3-tert-butyl 2- phenoxy)titani um

di chl ori de,

i sopropylidene(net hyl cycl opent adi enyl ) (3-tert-butyl 5-nmet hyl - 2- phenoxy) titan
i.umdichloride, io isopropylidene(nethylcyclopentadienyl)(3-pheny|-2
phenoxy)titani um di chl ori de, 6

i sopropyl i dene( et hyl cycl opent adi enyl ) (3-tertbutyl di met hyl silyl -5-net hyl - 2-
phenoxy)titani um di chl oride, isopropylidene(nethylcyclopentadienyl) 15
(3-trinet hyl Bukghes-, metshyd -2 phkhoad) theabhreatomeatt ortihde,

i sopropyl i dene( et hyl cycl opent adi en I% . )
(3-tert-butyPrsamﬂmﬁﬁaﬂkPQHﬁﬁmR99@¥t fineh 2 raw material, the

di chl ori de, , i sopropylidene(nethylcycl opent,adi enyl)

(3-tert-but yFOBPERIG GEPRRRATAGS ( VY ahLRI di-crHi |G o

| s0propy! i dengeL ety GheneR afla®Rle) 433 IR} 'wkigiRggoxy) ti tani um

| 2opropy!| | degeaich-duid cyes opophack siybubd Lapkulareda ppnay) ti tan um
di chl ori de, isopropf##dene(terp?ﬁﬁtylcyglppenta i enyl (S-ngt 25

but yl - 5- net hylenérizNepexihtiat pol Ui cthivak sl8tained by the treatment

i sopropylidene(tert-butyl cycl opentadi enyl) {3-phenyl 2- phenoxy)titani um

di chl ori de, csapbepylsiede s aeicataldist for addition polymerization

but yl cycl opent adi enyl ) (3-tert-butyl di met hyl silyl-5net hyl - 2- phenoxy) titani um
di chl ori de, after separation and purification such as

i sopropylidene(tert-hutyl cycl opentadi enyl) (3trinethylsilyl-5-methyl-2-pheno
xy)titanium regrygtad af %%%§pr:d% '(“t &yt the reacted solution

but yl cycl ope dienyl.) (3-feri-hutyl - 5- %gx - yxiitani .di chl ori de,

I sopr o%ig/! i de%é?t l(5)r%t él}tsy gfcﬁ%&eﬁnt%cﬁaeinaﬁ -%%"r@gﬁgggl %é?c%.ﬁggcglgahenoxy) ti

tani um di chi gndesli0;d 08 OP¥hE dB(LRET 3EPPRACIU PRGOS O

di et hyl - 2- phenoxy) titani um di chl ori de,

i sopropy! i dedqtaiinaietdy | £yeh opieat Peh etwd ) §S1tieibhyt hda2aphenexy)st i t ani um

di chl oride, isopropylidene(tetranethylcyclopentadienyl)(3-tert 15

but yl - 5- met hplreFegtadiox Carntiad watdiathactémperature of 25C or more

i sopropylidene(tetranethyl cycl opent adi enyl ) (3phenyl - 2- phenoxy) titani um
di chl ori de, for 1 hour or more under reduced pressure. It is more

| Sopropyl | denc(tetranet iyl cuel opent adeyl (3t ¢t R Y ey glly! -5 meth
' sopropy! | den( Lo aTELY | Gyg) PSP B PBKLEE! LTS48 oS iy - 2-phen

oxy)titani um

i sopropyl i deng( t1ef gyl cycl opent adi enyl ) (3-tert 25

but yl - 5- met hoxy- 2- phenoxy) titani um di chl ori de,

i sopropyl i dene(t espacethyl examppenb&ditbaypi 6 duteribnupylocesshlod® dah2- phenoxy)
titani um di chl ori de, 92

i sopropyl i desempdund epregeryefopEnthe egpenad Smmeely| [B1phenoxy)tit ani
um di chl ori de

i sopr o9l i defdESTR AW Pl AgERtaHLHEPR Mt &5t 2 RASF -2LPhERGy) ti t ani

un1diCh|0rid%he 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.



s isopropylidene(trimethylsilylcyclopentadienyl) (3
tert-butyl-5-nethyl-2-phenoxy)titani umdichl oride,

i sopropylidene(trinethylsilylcyclopentadienyl)(3phenyl -2-phenoxy)titani um
di chl oride, isopropylidene(trinmethylsilylcyclopentadienyl)(3 io

tert-butyl di methyl silyl-5-nethyl-2-phenoxy)titani umdichlori de,
isopropylidene(trinethylsiIyIcyclopen?%dienyl)(3trinethylsiIyI-5-nEthyI-2-p
henoxy) titani um di chl ori de, 15

i sopropylidene(trimethylsilylcyclopentadienyl)(3 o

tert - but yl - 50FeR N5 2-BERRy P takngsedF ERRSMEAE S are not limited

i sopropylidene(trimnmethylsily]cyclopentadienyl)(3tert-butyl-5-chloro-2-pheno
xy)titaniun1590ﬁhQWQh§&H¥ﬂ%%%%y??@eﬂ%???iorenyI)(3,5-dinethyl-2 20
phenoxy)titani um di,chl ori.de

i sopr opyl i dene(f| ug&’éaﬁly’l .)t%é?t%‘r”{@%ﬁ?% IB 1L ESRRARead BY oF % ori de,

i sopropyl i degeGileUtesy t 5 giyk-?-g& hytlg-12 3he nox L apLygm

di chl ori de, 2§6igbpf%ﬁ?f%%%%e??*%greny? ?S-EhgnJI-theﬁ%%i t??%ﬁfun1

di chl orgde, isopnwpHasdena{d | doreaay){ Bithatirakeiay! di net hyl silyl 93
5- et hyl - 2- phenoxy) ti tani um di chl ori1 de,

i sopropyl i dene( f IXfodanyh)e( gemeiradt Hdrsidld - [ hetdytie panmoXxys tXt dni um
di chl oride, isopropylidene(fluorenyl)(3-tert-butyl-5-methoxy-2 5
phenoxy) ti t athemgginsinagk iffermula [8] which has been already

isopropylidene&fluorenyl)(3-tert-buty|-5-ch|oro-2phenoxy)titanium
di chl ori de, illustrated, and preferdable elements are also the same

diphenylneth%Iene(ﬁ%clopentadienyl)(3,5-dinethyI-thenoxy)titanium
di chl oride, 6 dibKenyl net hyl ene(cycl opent adi enyl ) (3-tert-butyl -2

phenoxx%titaniwﬂf@£€+8£idqw;n%F??Fgove_m nti??%%é$#ﬁ€%&fbrmul

di phenyl net hyl ene(cycl opént adi eny -tert-buty phenoxy)titani um

di chloride, giopheayherlemtscaeiayehepest ath einbh( 22 pBeay |attoh Df the
phenoxy)titani um di chl ori de,

di phenyl net h@remws &I, opeait adi €nywhéB-Xet s bah ya domedfhytles IGdodp met,hyl - 2- phe
noxy)titani umdichl oride, . _
di phenyl et hyMéndgcpael 8pénwhgneRyLF( 80r 2 EERh9E sEXr9uP XYkt "™ ZpRenoxy)tita

ni um 20 di chl ori dg, . di phenyl net hyl ene( cycl opent adi enyl ) (3
Fert-butyl -5 not ok P2 Eic AT SN CF chf br FRBTSRehtS an
diphenx nmet hyl cl .fﬁ I %g-berE:Qfgé;- 9-33 nQxy)titani um
dichlor%de, %P%ﬁ§%§¥h€£ﬁ§§éﬁg%ne§h py Igben f3ﬁ§l f%,% gHS aa
di met hyl ~- 2- phen®vot i b Arh8Padiall &Fd @S, and when a plural number of
dlphenylnethylene(nethylcyclopentad|enyf)(3-tertbuty|-2-phenoxy)t|tan|um
dichloride, R’'s exist, they may be mutually the same or different.
The exemplification of the electron-withdrawing group
or the group containing an electron-withdrawing group
20 is 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 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



94

di phenyl net hyl ene( net hyl cycl opent adi enyl ) (3-tertbutyl -5-nmet hyl - 2- phenoxy) ti
tani 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

dlphenylnethylene(nethylcyclopentadleﬁ9l)(3 tert butyl di met hyl sil yl'-5- et 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 um lat@mchlaohiad®gen atom or a hydrocarbon group, and when

e e nhopTeas MmELE' SPRORY SEYAY %ol iy b mulalRy thaPheno )t

di phenyl nmet h Iene&ye%ﬂﬁ% cIQgentadienyl)(3;tertbuty| 5-chl or o- 2- phenoxy) ti
taniun1dich| :%%% nethylene(tert but yl cycl opent adi enyl ) (3,5

di net hyl - 2- ph hly
d:gﬁenzlnetﬁyfgﬁé%% %eg Iogéhta ]gﬁ@:S?E& rF2B0 %fFCZ ﬁgﬁ oxy)titaniu
m di chl gri deofdklme%)é'e ILB)S' ??S(ééiﬁé Gy ﬁYCerl%‘Hét @@'n%rﬂé'l) (?%r%%la

tert-butyl-5-nethyl - enox titani um di chl or

dlphenylnethqunqﬁt@ﬂ{ ﬁytyf@ygbgg@yta@b@@ﬁmkkﬁphenyl 2- phenoxy) titani um
di chl ori de,

dlphenylnethylenert&mIthetgéngchmpﬂmrmﬂlan&Q)(ﬁﬁpreséwmglahrandmﬂaﬂ |yl -5-

t hyl - 2- phenoxy) titani um 25 di chl ori de,
diphenylnethﬁn&ﬂﬂt&ilInRQIEWQIB@Eh@éépeﬁ9bﬂ€3 Sreadfie sexagmpbeaet hyl - 2phe
noxy)tltanlun1d|chlor|de dlg en Ineth ene

but yl cycl operrt&disHy LRE3vds a§° %}}“ﬁﬁﬂ’é%‘i‘b?fr?{“vt%ﬁia&ﬂ'ﬂd‘i"bhl ori de,
di phenyl, met héﬁo’?ne(a ol t‘g,yt Y GYE! opgat Al Egiq:léélﬁﬁrt aPULHon® a4 8P i 2Phenoxy

)titanium di

di phenyl met h)ﬂﬁ?&f@&i@ﬁﬁtml LY CLRP e REFENYE £RUDEl TBY hybpieRagRaxy) titani

um di chl ori de,

di phenyl net hyd eneieretlr aertikaweed qEentsasl enyd ) ('Si'eris puteyderatpherzaxy) tit ani
um di chl ori de, di phenyl net hyl ene(tetranethyl cycl opentadi enyl) (3 1o
tert-butyl - 5wt loyd merghefionglectdas wf ditehlconipdeind represented by

dlphenylnethylene(tetranethylcxclopentadlenyl)(Bphen I-2 phenoxy)titani um
dichl ori de, the general formula [9] may be associa

dlphenylnethylene tetra hyI nt adi en t ut vl di net.hyl silyl -
et hyl - 2°phenoxy) t T8RP ﬁéﬂQﬁﬁa epresgh%éé BY' tRE' Yl TRl

di pheny! et hyl Icﬁt{@f"ﬁék}’ééﬂﬂé%%éﬁrﬁﬁ'i&?ydé BUddEtiy LAl byl m5-et hyl - 2-p

henoxy)tltanlu l'or1d

di phenyl net hyy efe{d e £ ameihvhanel opent adi enyl ) (320
tert-butyl-5-nmethoxy-2-phenoxy)titanium dichloride,

di phenyl net hydienef 1 edraabkir) beyehogextydd lkplbdBare t sbahyhas5- chl or o- 2- pheno
xy)titani umdichl oride,

di phenyl met h;pzeen(e'(nfh\@@ﬁ9m§|th9m>zé4n@p)em)anﬁwly%ane

5- dlnethyl Qoxi)tltanlunthggﬁfrlde 25

dlphenflneth thettt1 defnyrof 9Fifeifiadi enyl ) (3t ent - but yI - 2- phenoxy) ti t

ani um di chl ord dee di, PAGEYLTE LRSLSAS T B St byl ¥ ELRREGRRA enyl) (3
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;



96 tert-butyl-5-nethyl-2-phenoxy)titani umdichlori de,

di phenyl net hyl ene(tri nmet hyl silyl cycl opent adi enyl ) (3phenyl - 2- phenoxy) titani u
m di chl ori de, di phenyl net hyl ene(trinethylsilylcycl opentadienyl)(3 5
tert-butyl di met hyl silyl-5-nethyl-2-phenoxy)titani umdichloride,

di phenyl net hyl ene(tri met hyl silyl cycl opent adi enyl ) (3trinmet hyl silyl-5-nethyl -
2- phenoxy)titaniumdichloride, io 67

di phenyl net hyl ene(tri net hyl silyl cycl opent adi enyl ) (3

tert-butyl -5-nethoxy-2-phenoxy)titani umdichl oride,

di phenyl net hy b Fueieeany LRy E éDePBe alkdildonanateteh has yl - 5- chl or o- 2- ph
enoxy) titani umdichloride,  di phenyl nethyl ene(fluorenyl)(3,5-dinethyl-2 15
phenoxy) ti t aniPdi (d <hi OF FEkt L BPEARRS P RETRYDSRST ey 9¥30@ert-butyl -2
phenoxy)titan%um

i pheny] et hy PARICH Lot SHES L40TRPReBaRYF B RETHAE ARSI | 13 um
di chi or { de. 2910 RhabA SRV ERERELYDLRRYY)oR s 2 ISR L ¢ ani um

di chl ori de,
di phenyl get hylbg@q(JJmm&&&ﬁeﬁﬁyipﬂénbﬂwﬁh%@ )léﬁSQt'l'EfI%f%llé 2- phenoxy) t i

tani um di chl ori de, di phenyl nmet hyl ene(fl uorenyl)

trirnet hyl si| pis{-triflioPZopeEN@Xnidbanhedxe) ettt rane,
di phenyl net hyl ene(fl uorenyl) (3-tertbutyl-5-net hoxy-2-phenoxy)titani um
dichloride, b3%(2,2,2-trifluoroethylamidozincoxy)methylborane,

di phenyl met hyl ene(fl uorenyl) (3-tert-butyl-5-chl oro2-phenoxy)titanium
di chl ori de, db&st{Pansiaiiioegayt] bdeninaperymethyidesana. ttahs (Mr
dichloride, dinmethylsilylene 5 ... .

(el opent adi GRS ARG bHEH% ) RFOXH) BRAROFATS:, and the

di met hyl silyl eng(cycl opentadi enyl) (3,5 di methyl - 2- phenoxy) titani um
di chl oride) ’

di met hyl si |yl ene( cyclopait i@yt ) (8néetbmBolink tdd Ay Uhe

di chl oride, 1o dinethylsilylene(cyclopentadienyl)(3-tert-butyl™-5

met hyl - 2- phengeypptrallamomnuliahl 97 | 1€, preferably a

di met hyl si | yl ene(cycl opent adi enyl ) (3, 5-di-tertbutyl -2-phenoxy)titanium

di chl ori de, dbis( fyluoirodldeleyy: bpeoxniiadkylppsamet loy &3 15
phenyl - 2- phenoxy) tit ani um di chl ori de,
di et hyl si | yl BhE(EJRIOTAaRBA%BRAN¢KY bpikylborane, and further

di et TS 171 BREY £ BN otk 2yt 3 St $9P29 EF1 ot hy! si 131 -2- |

( yIsily e k¢ 9? 3 ri met hyl silyl-2-phenoxy)titan

um trifluoromethylethoxyzincoxy)methylborane,
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] 1s 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 Liszgu_1



20 dichloride, dinethylsilylene(cyclopentadienyl)(3
tert-butyl-5-nmethoxy-2-phenoxy)titani umdichloride,

di met hyl si |l yl ene(cycl opent adi enyl ) (3-tert-butyl-5chl oro-2-phenoxy)titanium
di chl oride, dinethylsilylene(cyclopentadienyl)(3,5-dianyl-2 25
phenoxy)titani um di chl ori de,
d|nethyIS|Ierne(nEthyIcyclopentadlenyIWXthenoxy)tltanlun1d|chlor|de 98
di met hyl si | yl ene( et hyl cycl opent adi enyl ) ( 3- net hyl -2 phenoxy)titani um

di chl ori de,

di met hyl si | yl efieghreadyayalbydosadiidhiun S@werndy| apyphaidihiiumani um
dichloride, s
d|nethyIS|IyIéﬁ%ﬁﬂ%@%?lE?cP@ﬁéﬁﬂéﬁQ%ﬂﬂ)QQWRQ#QQnH§YlQQpﬁBnoxy)t|tanlum

di chl ori de,

di met hyl si | yl e‘#e?%lFﬂ’;’/rWEPSEQFYﬂ&& SHASTEEYA T b RY t%enEPHQPUdehenoxy) tit

ani um di chl or '%;Oxy%w By b dﬁﬂﬁ QE&Q%SCXE'a‘?L%%HoBP' BRYR1Be 2 1d e

tert-butyl- ani-um
di met hyl i | yI @H E!E QE‘% dt‘?{ﬂila)w(ﬁiér%hmltl‘?tuent or the like,
phenyl - 2- phenoxy anlun1 or

di net hyl si |yl qr)@&ﬂ&id%:@é/d:l @pwﬁwf) tFelaindl tthledbFgaRvmeitanl 1% met hyl -
2- phenoxy) titani um 15 di chl oride,

di net hyl si | yl evoer{prating Isayedl apent adkgiye)t@d- nethiallogenated alkylmetal
trinmethylsilyl-2-phenoxy)titani umdichlori de,

di met hyl si | yl @ (the hikeyeispebhadiempeyngd-selegted| fpmmrnhelgotrodhenoxy) ti
t ani um di chl oride, 2o dinethylsilyl ene ne%aéjgyclqyentadlenxl)(s tert

but yl - 5- chl or @IRHNHE n%’ky?'f‘?-{lﬁnpéml&lgcﬁl tron-withdrawi

dlnethyl |Iern nef enta )(3 5-di anyl 2- phenoxy) ti tani um
dichlorl réﬁﬁﬁ&g ?9? BEF%FC 1'opentadlenyl)(z phenoxy)titani um
dichlorlde 23 T t t £ 1 t t

di met hyl si | yI ene(n- Buty ecf')l/c %%enltsa |rgnflr)a(bB Ymg? §F12 p Lénouxri/ (ﬁ tlgr?lrum

di chloride, digms tmosyhene( nbpuby kepeltarat adingutdfdrd- di meshnhiz 99
phenoxy)tltanlun1d|chlor|de

di et hyl si | yl efrm(nnblmybl@ytbmﬂadaadygbx)eéﬂereblytﬁxtqm Bmk@nbayl)ﬁdc'@am um
di chl ori de,

di met hyl si |yl é['rli\@( SEeRHMERY §pE6t éaiWHE fran lpgipnts- hetdfyhoprs,
phenoxy)tltan di chl ori di me yIS|

butyl cycPopen Bﬁ?&?&?bgdafrP@ri gé%ﬁ@h%ﬁﬁ???ﬁ%ﬂuﬂﬁﬁ?ﬂ?ﬁﬂ Shede,

dimethyl silyl g %I%(rré;ﬁt'gl?lé %f’y %%%”Bagbf%h)c( 2R UL s & RUEWinaPERPYY i tani

m di chl ori de,

c

directly treated w1thout 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 Lixﬁfml, 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



i 0o butyl cycl opentadi enyl)(3-tert-butyldi nethylsilyl-

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

di et hyl sil yl ene(n-butyl cycl opent adi enyl ) (5- et hyl 3-tri met hyl sil yl - 2- phenox
y)titani umdichl oride) dinethylsilylene(n-butylcyclopentadienyl)(3-tert 15
but yl - 5- met hoxy- 2- phenoxy) titani um di chl ori de,
dinethylsiIyIene(n-butylcyclopentadien9¥3(3-tert

but yl - 5-chl or o- 2- phenoxy) ti tani um di chl ori de,

di met hyl si | yI en (Rmabutyl cycl opent adi enyl ) (.3, 5di anyl - 2- phenoxy) ti tani um

di chl ori de, hhyFsPPyléﬁéFﬂ@ﬂFﬂ&hﬂM%ﬁRﬂ%ﬁ%nthHl@ﬂylPFZ

Pevy et BEZ‘R{%@Fg%%%?éixeﬁﬁywsena%f s o amﬂ-sﬁpaeusly
i et 1 s11 1 et byt oL Qo5 A0S0 BT AAHES Bl Bo Bopmes

phenoxy)titaniu

di methyl si |yl eligdde éﬂﬁ@ﬁven&n@oea&%@ﬁaﬂﬁgﬁohﬁ% BEW}’{*RZ nengry Red tani um

di chl ori de, dlnet tert

but yl cyclsopentagh a;ryla):{t?rddaiée@wyla— Ut 1vd -t enwran tidnsd Hire litghd or i de,
di et hyl sil yl ene(tertbutyl cycl opentadi enyl)(3,5-di-tert-butyl-2phenoxy)tita

ni um di chl ori deymplbued hyépregbaned &yt ISX’R’, , and the compound

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

di met hyl si | yl m&ﬂx%@@b@@lb&oﬂ%p’émwo ehlye ) ¢Bganemesaiylidi eomppugid.yl - Snet h
yl - 2-phenoxy) titani umdichl oride

di et hyl si | yl E{ERe¥ - b3® yPc?GFBB@nP&i%IW@qmﬁnt the

thyl -3-trimethylsil h ML di chl
i ot hyi i1 y1 GRR qri#m%%e@@gﬁ?%% hiskl BRI o Ce 5748 meERBy- 2phenoxy

)titaniym dich

di nmet hyI SI |yl enoq@ ert%u’fe ](::?/(S: BBS% a&ﬂ en;’ﬁ 5‘(“31 tetrr%e butr?/?o%nchl oro-2 15
phenoxy) ti tanlﬂé{?ﬂéﬂﬁ@éd dey dkhet hykad ¥henaGkes tmay remain as

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

di et hyl si | yl enafdat tedrehayt ey sl opaet edmpopnd ApEeresgr) ted aby uthdi chl ori de,
20 di net hyl sil yl ene(tetranet hyl.cycl opent adi enyl ) (3

met hyl - 2- pheanﬂahrfq;}mtdiaeﬂl9drvvbéph was obtained by the treatment

di met hyl si |l yl ene(tetrameth cl o ent adi enyl ) ( 3, 5di et hy| - 2- phenoxy) titaniu
m di chi ori de, SEhERTMEE9 %n (P8 P&ﬁf@tthflo Q %FH‘FG%‘}‘H’(B 0B5

B?Léiﬁyf :[ilEﬂg?oﬁ¥%llt?ﬂ;ﬁcyctgggﬁgggggﬁﬂ QHﬁeN%p%ﬁﬁ +°% %E?hyl 2- phenox
y)titani um di ;0 08 tion such as recrystallization or the like, 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 200C 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,
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di met hyl si | yl ene(tetranet hyl cycl opent adi enyl ) (3, 5di-tert-butyl -2-phenoxy)ti
tani um di chl ori de,

di met hyl si |l yl ene(tetranet hyl cycl opent adi enyl ) (5net hyl - 3- phenyl - 2- phenoxy) ti
taniumdi chloride, 5 dinethylsilylene(tetranethylcycl opentadienyl) (3
tert-butyldinethylsiIyI-5-nethy|-2-pheﬂ8xy)titaniun1dich|oride,

di met hyl si |l yl ene(tetramet hyl cycl opent adi enyl ) (5net hyl -3-tri nmet hyl silyl - 2-ph
enoxy)titaniumto dichloride, . ) _

di met hyl si | y| e @dnangaist hacdf s prheddvdhanixgasdd padytbe treatcing 2- pheno
xy)titani umdichloride,

di net hyl si | yl #22 et +3n2t RYPROLF oPeRFAAPERY EPESt &r toduERe $IUAH @8- phenox
y)titaniumdichl oride 5_dinmet hyl si |yl ene trar yl cycl opent adi enyl ) (3,5
di anyl - 2- pheno 3t?f’é¥?‘éﬂ?gf:cﬁlc&¥]i gg, toolted To n%‘& d pr@scr]?beg
dinethylsilquﬁﬁ§ i hyl si y At adienyl kG iy @#H@

di chl oride, dine é@#g?_y%e%%%%b%ngkﬁgﬁgkﬁykgyélg%éﬁ?&ﬁ?ﬁ%&%f%g 0 d

met hyl - 2sphenqiogdwis8i WAL deCHigbrd®sly stirring the slurry, the
dlnethyI5|Ierne(tr|nethyI5|IyIcycIopentadlenyI)%S,S

- di met hyl - 2- phadxendthasi o the ittt is gradually raised to room

di met hyl sil yl ene(trimethyl silylcycl opentadi enyl) (3tert-butyl-2-phenoxy)tita
ni um di chl ori dempsrature after completion of dropwise addition,

dinethyl silylene(trinethylsilylcyclopentadienyl)(3tert-butyl-5-methyl-2-phe
noxy)tytaniﬁmﬁﬂéﬁﬂqﬁiﬁg¥rring ig ca%ried oué’gér a fixedytime, a Y P

e Sy S L Dt SX e AdL e {21 Py aab®B aropuise,

)i ey 0 o RSt (6 DA et hyT ST g1 SReC e T RaEnSIS: FyreycraRen aariy ) (3 5

tert-butyl di netdyld | ¥dopr8BL hY! - 2- phenoxy) titani um di chl ori de,

di mret hyl silyl ene(trimethyl silylcycl opentadi enyl) (5nmethyl-3-trinethylsilyl-2
- phenoxy) titani um dEcbbarsde, compounds used in these treatments are

di met hyl silyl ene(trinmethyl silyl cycl opentadi enyl) (3 :
tert-butyl - 5- metthdipiteshé&eokhetatknlber it At bd i ddhe dialkylzinc and

di et hyl si l yl ene(trimethyl silylcycl opentadi enyl)(3tert-butyl-5-chloro-2-phe
noxy) tit ani umtdiec RRRRAk:

G 51y enel S SLbMLFY) RSN Gl forinea avore

o eyl o1 1) SR 4 BheRan b 08 RN O ddinopent for
di met hyl sil yl eyadiitisnypo { Pmerdzaei byl (Daze ihanaxy | idarays€i chl ori de,
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 lII
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



di
di
di
di
di
di
di

2.
[

di
di
di
di
di
di
di
di
di
di
di
di

met hyl silyl ene(indenyl) (3-tert-butyl-2phenoxy)titani umdichloride,

nmet hyl sil yl ene(i ndenyl) (3-tert-butyl-5-nethyl-2phenoxy)titani um

chloride, 25

met hyl sil yl ene(i ndenyl) (3, 5-di-tert-butyl-2phenoxy)titaniumdichloride,
nethylsilylene(indenyl)(5-nethy|-3-phgpyl-2 103 phenoxy)titani um

chl ori de)

met hyl sil yl ene(i ndenyl ) (3-tert-butyldinmethylsilyl5-nethyl-2-phenoxy)titan

ium di chloride, dipethylsilylene indenyl)(5-nethyif3-trinethylsil%}ls

phenoxy) ti t dA¢ bl dFERPoUNge, (11) of theé ‘Group to the Group

d nethylsiIyIegg(igg%ﬂzhags-tert:butyéﬁé-ggthoxghgaghenox titani um

e serilies, org umin compound

chl ori de,
nethylsiIyIepgfiygenyl)(3-tert-buty|-5-ch|oro-2phenoxy)titanium

chloride, 1o dinethylsilylene(i~denyl)(3,5-dianyl-2 phenoxy)titanium
chloride, dinethylesid yle n ( 3 g N j I oyl de,
nethylsiIerne(fIuorenyl?%géigfigl¥g%h§ﬁ§§§???tg%?%ﬁ?%ﬁ%ﬁﬂ%ﬁ?ge%é15

met hyl si | yl ede§&ribeanyh) @2, teidi 1w - 2 phenoxy)titani um di chl ori de,

met hyl silyl ene(fluorenyl)(3-tert-butyl-2phenoxy)titani umdichloride,

met hyl si | ¥lIdneMeitadr eoyp p(18dt @f ttheuGybubpsnEI hyo K120 phdrambhdnidani um
chloride, dinethylsilylene(fluorenyl)(3,5-di-tert-butyl-2phenoxy)titanium
chl ori de, S@T#&shyl si | yl ene(fl uorenyl) (5-met hyl - 3- phenyl - 2phenoxy) ti t ani um
chloride, 2s

met hyl si | yl ene( AR EL SamBRRBA o Tl 05| khe yGroups BT - o phichoxy) ti t

[ di chl orj ' i fl | 3 hyl - ) .
i ot hyl <i yPE oL BRERBIIAES o £ e oF Piica a1 REPRy PedipedrivatLon

di
di
di
di
di

| uor enyly)( 3- t @8t albyby! 6 bRt ?gé%nl%hﬂk?é(rﬂi&ﬁa@ H&ggc%he bdfa which

met hyl si |yl ene(f "l uorenyl) -tert-butyI-S-CﬁIoro- oxy) titani um
cm ori ge, di setifffeatd vt Enen the adte)-(dh fri red todRRRM@OD ) L5 HYLHD

chl ori de,

met hyl si | yl and(ietisanet ypeyif bpehindi ami/ted boaphtrhax -ix k)4 ineyalum
chloride and the like, and to conpounds wherein (2-phenoxy) of these

conpounds i s $@PpPaERe 9ft khe Gpeepg| IDI fie¥dhdd or Lanthanide Series
(3trinmethylsilyl-2-phenoxy), or (3-tertbutyl dinmethylsilyl-2-phenoxy),
conpounds whe?%i Fgﬁi Prﬁfﬁn‘?fj)%ﬂ ﬂa@ﬁéa dtxh El%%nﬁﬁuﬁ991i¥§°ﬁepl aced with

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, ([ -oxo 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 anion skeleton or a group containing a hetero-atom, a
plurality of L groups may be the same or different, and

a plurality of L groups may be optionally linked in direct,



15 di ethyl silyl ene, diphenylsilylene or dinethoxysilylene, conpounds
wherein dichloride of these conpounds is replaced with difluoride,

di brom de, diiodide, dinethyl, diethyl, diisopropyl, bis(dinmethylam do),
bi s(di et hyl am do), di nethoxi de, diethoxide, di-n 20 butoxide or

di i sopropoxi de. (tert-butylam do)tetranethyl cycl opentadi enyl

1, 2-ethanedi yltitaniumdichl ori de, 72

(tertbutyl am do)tetranet hyl cycl opent adi enyl - 1, 2et hanedi yl ti t ani um di et hyl ,
(tert 25 butyl am do)tetranet hyl cycl opent adi enyl -1, 2et hanedi yl ti t ani um

di benzyl, (neehythmrddsht2tFeenD GOl vpeatadiaiion atom, gmEilicone

et hanedi yl titani um di chl ori de,

(et hyl ani do) t@tPRmet 1 EyR98Deht 8B ey | QHY 2R AR 3 tSH TR AR Tor i de,

tert but vyl i do).t et t hyl | t adi | di t.hyl si | titani
G ohlort e d AR E Y oI R ST RS G i B bt it
titani um di )
but ol o)t Pdup dfila 1 to 20 carban atome; a represents a mumeral
(benzyl agi do)d £t gt Ayl eyckapsniai Gnvbs dEEY] S | AgSELEBRENMOI chl or i de,
e

(phenyl phosphi do) t et rafret hyl cycl opent adi enyl di net hyl -'silanetitani um

di benzyl, (teiim&pay! saitderiyigendnl ckmideanpsh ybfi bapsign §li chl oride, (tert
i 5 butyl am do)i ndenyl - 1, 2- et hanedi yl titani um di net hyl ,

(tert-butyl am do)t eTnatiye rgeEmedsly form@dishdhedi e pr ¢ sen tiimdi e meitad,
(tertbutyl am do)tetrahydroi ndenyl -1, 2- et hanedi yl ti tani um di met hyl ,
(tert-butyl argeepennd: eMylisiazmebadt RARBIPY thealrembdiSc Floofreap (der t

but yl am do) fl uorenyl -1, 2-et hanedi yltitaniumd

(tert Cbutyl aifchedersionin RpLe) | SHBAR LoB inan Lhpsmens.aq seres-
oot amel) | PSR E RS KDL SR HEKER, IR NG LR gepram
atom, yttrium atom, titanium atom, zirconium atom,
hafnium atom, vanadium atom, niobium atom, tantalum atom,
chromium atom, iron atom, ruthenium atom, cobalt atom,
rhodiumatom, nickel atom, palladium atom, 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



106 butyl am do)tetrahydroi ndenyl di net hyl si |l anetitani umdi nmethyl, (tert

but yl am do) f I uor enyl di net hyl sil anetitaniumdichloride, (tert 5 butylam do)f
| uor enyl di met hyl si | anetitani um di net hyl ,

(di met hyl am nonet hyl )t et ramet hyl cycl opent adi enyl titanium(111) dichloride,
(di met hyl am noet hyl )t et ranet hyl cycl opentadi enyltitanium(l11) dichloride, 10
(di met hyl ani nopropyl )t et ramet hyl cycl opértadi enyl titaniun(I11) dichloride,
(Npyrrolidinylethyl)tetranethyl cycl opentadi enyltitaniumdichloride,

(Bdi net hyl am nobor abenzene) cycl opent adi enyl zi rconiumis dichl ori de,

cycl opent adi ergiqipertadieny handumcanyipdenydrdxonpi ehbubsiidtuted

2, 2" thiobis[4- nethyl 6- (1- met hyl et hyl ) phenoxy] ti tani um di chl ori de,

2,2' -t hi obi s[ 47618 k@#%%%no?yf%PPEﬁPﬁ&l@FQHRN|%k§u§F§Ft¥H?€b|s(4 20

o et i enditeEel ToToup  SRALEhE TRRh Framnte et the 9T P

2, 2" et hyl biy s h Mely
2.2 TSul 1 nyl B CEe %%f%%éﬁte%*gﬁ?é?%ﬁ%%%%?%’4%@&."%% R e
4 6, 6t Y hl d
-§h| gbl s[ ?1” é{%@?égi%g?ghﬁgﬁz glri}loxy] ti tam%n‘?ﬁbigﬁg;(ﬁdl |O;|opr60pOX| de,

- met hyl ene(fyxﬁs(sﬁh:lntmfe/d)ﬁna@ﬁ%bugybﬁbenahy)ﬂH(agumﬂtmsem opoxi de,
ethylenebls(4 met hyl - 6-tert-butyl phenoxy)titani um dii sopropoxi de,

-sul finyl lii]s(oé:emtbgtm@g antl théutilephspexyiltid exampleis soplagexi de,
-tert butyl -1, 3-propanedi an do)titani um di chl ori de,
cycl ohexyl an, N m@p@kmraha%?witagmﬁpm @m di i de,

s(trlnethyIS|IyI) 1, 3 anedlanldo%tltanlun1g|chlor|de
s(tert-but e ?aql%nlﬂa BFBPRmedfarfl dd®%tani um di chl ori de,

(2, &1 S5 ﬂ%"*f”%lc?rpy%ﬁ@%&‘i’% cREaMR a5y (T b ai ol or 1 e
s( 2, 6-di t el mfalttu ?éﬁéhf@ﬁ?ﬁn gdbapl, dajt iz ani wn 15 dichlori de,

s(triisopropylsi I yI )’napht enedi am o t1tani um dichl ori de,

s(trimet hyasimesthiyians 1 enesd eah ¢o] grbapl uaindirehl ort ehes - bt gt ert
2-methylcyclopentédienyl group, an 7N°-1-tert-butyl-

NNNNN

gogoooooaar

3-methylcyclopentadienyl group, an 71°-l1-methyl-2-

15 isopropylcyclopentadienyl group, an 7°-1l-methyl-3-
isopropylcyclopentadienyl group, an n°-1,2,3-
trimethylcyclopentadienyl group, an 7°-1,2,4-
trimethylcyclopentadienyl group, an 7 °-
tetramethylcyclopentadienyl group, an 7°-

20 pentamethylcyclopentadienyl group, an 77°-indenyl group,
an N°-4,5,6,7-tetrahydroindenyl group, an n°-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 7°-2-tert-butylindenyl group, an 7°-3-
tert-butylindenyl group, an 7)°-4-tert-butylindenyl

group, an 7N°-5-tert-butylindenyl group, an 7°-6-



20 butyl di met hyl si |l yl ) napht hal enedi am do] ti tani um di chl ori de,

[bi s(tertbutyldi nethylsilyl)naphthal enedi am do]titani um di brom de,
[ hydrotri s(3, 5di met hyl pyrazolyl)borate]titaniumtrichloride) 25

[ hydrotris(3, 5-di met hyl pyrazol yl )borate]titaniumtribrom de,
[hydrotris(3,5di nethyl pyrazolyl)borate]titaniumtriiodide, 108

[ hydrotris(3, 5- dlethylpyrazolyl)borate]?ﬁtanlun1tr|chlor|de

[ hydrotri s(3, 5di et hyl pyrazolyl)borate]titaniumtribrom de,

[ hydrotris(3,5-diethyl pyrazolyl)borate]titanium5 triiodide,

[ hydrotri s(3, stertteutybingdepylagsionn bcﬁrrat@]‘ﬂtaﬁrﬁnbultnréﬁm@ﬁm@
[ hydrotris(3,5-di-tertbutylpyrazolyl)boratejtitaniumtribronid
[hydrotris(3, S9¥PUPeran| § bt ﬂﬂr’%ﬁzﬁ}&]}y}ﬂﬁ%ﬁf%] $F PYRi- Rt '} i‘d’dv|7d'e

tris(3,5 dine zol tltanl ri.de

[t o3, o- i med e P S Bbpy e i 4 14 bf ofF4Bethylindenyl
tris(3,5dinet razol yls Gita 5

%trisgs 5-di et +8éfaéglél%%ngEF%{lfh%§€E%#§% f%r|%%i group. an 1
[tris(3,3dietrylpyaz] Hnd@iPy! §EbhaNi HM tri-breE sy -4, 5-
[tris(3,5-diethyl’pyrazolyl)methyTJtitaniuntriiodi de,
[tris(3,5-di-twshzbudghPyrgzehyl,) agt mA-|4-ighaiipin@ehyl chrotpdean n
[tris(3,5-di-tert butyl pyrazolyl)nethyl]titaniumtribrom de,

[tris(3,5- di-teQbMaﬂannﬁfphéwy;nadth}tgranpumanﬁﬁixﬁ{mehMﬂl%he i ke,

conpounds in which titaniumof these conpounds is replaced with zirconium
or hafnium 2hempbimdenyh @HCER.(2- phenoxy) of these conpounds is

I d h (3- h 3 hy] si | h 3-
5 S ek e RSB TR Wl BRI, 7, L
h h I
e L e S P I
replaced with ﬁ'ﬁibu?taéeteﬁbwﬁ%lﬁf&wﬂ‘f‘gréﬁ BQY‘ELLnd'a%tt@E] 3

di i sopropyl, bis(dimethylanide), "bis(diethylam de di et hoxi d
di et hoxi de, dimdy bé oxhietedi Es@PEARPUiIFE iGrg )b/ Sdnil a@@m@tytuamdnt he I|ike.

1o Anong the netal conpounds ( Il ) represented by the
products thereof, etc.
The hetero-atom in the group containing a
15 hetero-atom includes an oxygen atom, a sulfur atom, a
nitrogen 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 oxr
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,



general formula [10], specific exanples of a conmpound in which a netal atom
IS a ni ckel atom i ncl ude
nethylenebis[(4R)~-4-phenyI-5,5'dinethyloxazoline]nickel di chl ori de,

15 net hyl enebi s[ (4R) - 4- phenyl -5, 5" di net hyl oxazol i ne] ni ckel di brom de,
" met hyl enebi s[ (4R) - 4- phenyl -5, 5' di et hyl oxazol i ne] ni ckel dichl ori de,
nethylenebis[(4R)-4-phenyI-5,5' 20 H¥ethy|oxazoline]nickel di brom de,

met hyl enebi s[ (4R) - 4- phenyl -5, 5' - di - npr opyl oxazol i ne] ni ckel dichl ori de,
nethylenebls[g4R) 4-phenyl -5, 5' - di - npropyl oxazol i ne] ni ckel di brom de,
2' 25 met hyfede Y@Hﬂﬁﬂﬂ#YEE¥P%Prsép?oéyﬁo%éémQHhﬂlﬂhﬁﬁﬂxy

;chlorlde 2, 2" met hyl.en 4R) - 4- phenyl -5 10
||sopropyloxﬁEBPPné¥ﬁ|8§g&ﬂ§ B up. 4%n- propylphenoxygroup,

2, 2' et hyl enebi I-5 5" dicycl ohe azolln ni.ckel dlchlorlde,
2 5 et ol enchi 21 LARPERPRNERG iR 9%0%§Cyc| A ?ﬂ&fgfa Hgiand
dlbronlde 2, th | gn azollne ni ckel

di chl ori de, &éogg hyl g‘ng%cz_{r% jt%ijh E il gg gpdl met hoxyoxazol i ne} ni ckel

di brom dg, 2, Butimpmhakbeg@@ug (4Rb, 6-BHeR¥l—put y P AORY @;]LI ne] ni ckel

di chloride, 2,2 nethyl enebis|( R) 4- phenyl 5, 5' di et hoxyoxazo ni ckel

di brom de, 2, 2-tetrbybeatgl-s-(H)h vk ginemyxy Sgboupd dlphﬁnﬂﬂ»ﬁﬁxﬂ4ne]n|cka
di chloride, 2,2 nethyl enebis[(4R)-4-phenyl-5,5" di phenyl oxazol i ne] ni ckel
di br omi de, butylphenoxy group, a 4-methoxyphenoxy group, a 2,6-
nethyleneblsd$4R) 4-met hyl -5, 5' -di - (2net hyl phenyl ) oxazol i ne] ni ckel

di bromi de %@?ﬁppgﬁebie@[om)gmqﬁ{ I‘F}/I 3 555dllﬂ¢t%xexyphenoxy group,

t hyl ph | kel dib
ot hyl Qngg.ysff?ﬁ Qiﬂs RDErG R H OB 11 BHEROP PBRE G A el

di brom gg, me% hﬁﬁ@? i’l %?{(g}:déﬁthyel " P émlr%pl(xénggly group, a 3-

nmet hoxyphenyl oxazo

ge; hyl egebl s[élﬂfaof}naﬁbhyl group dig (@@ﬁﬂ%ﬂl@h@ﬁﬂéh@*?zgh:b%] nigckel
i brom de

met hyl enebi s[:( 4:IR) 6 4t methyorophiendizy 4retipoxgpheays ) ox2E Qhbhephietlosly

di brom de,
nethylenebls[gx¢ups{€4R$l¢m#§hmﬂx»gngnnneaSQQmQVbebmianeBFnM@keb

di brom de,

INNNNNN

2
2
2
2,
2,
2
2
d
di

diethylamino group, a di-n- or iso-propylamino group,
15 a diphenylamino group, an isopropylamino group, a
tert-butylamino group, a pyrrolyl group, a
dimethylphosphino group, a 2-(2-oxy-l-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]:




s net hyl enebi s[ spi ro{ (4R) - 4- met hyl oxazol i ne-5, 2" cycl opent ane}] ni ckel

di brom de,

nmet hyl enebi s[ spi ro{ (4R) - 4- net hyl oxazol i ne-5, 1' cycl ohexane}] ni ckel

di brom de, net hyl enebi s[ spiro{(4R)-4-net hyl oxazoline-5,1" 1o

cycl ohept ane}] ni ckel di brom de, 2,2

nmet hyl enebi s[ (4R) - 4-i sopr opyl -5, 5di net h7)fl oxazol i ne] ni ckel di brom de,

2, 2" met hyl enebi s[ (4R) - 4-i sopr opyl -5, 5di et hyl oxazol i ne] ni ckel di broni de,
2,2' 15 nethyl enebi s[ (4R)-4-isopropyl -5, 5-di -n propyl oxazol i ne] ni ckel

di broni de, et hyl enebi SR GBRN-4-i sopropyl -5, 5- di i sopr opyl oxazol i ne] ni ckel
di brom de,

2,2' - met hyl enEBREFEAR) R1-GaRIH ;NS 2 SWIRIThSEABx AT FRA e8| OT
di brom da, 2,2' .20 nmethyl enebi s[{a4R)-4-1sopropyl,-5 .

di phenyl oxazoﬁ’Y%’é?ﬁF%b@% %F%FBmeje", 5dph WAy BB s ame or aifferent,

2, 2" met hyl enebl s[ ) 4 | ¥l n o] |4 j ckel
i brom do, 2. B entfon ShesTant RN Py Sai s FRHa T YnlEHas e dia

met hyl phgnyl ) ex@gohi ne] ni ckel di brom de,

2, 2' met hyl enebi s[ (4R) - ~-i sopropyl -5, 5-di - (4net hyl phenyl ) oxazol i ne] ni ckel
di brom de, 2,2' Spe2ific Examples of R® include a hydrogen atom,

met hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - (2nmet hoxyphenyl ) oxazol i ne] ni ckel

di br omi de, fluorine atom, chlorine atom, bromine atom, iodine atom,

2, 2" met hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - (3net hoxyphenyl ) oxazol i ne] ni ckel
di brom de, 2,72tBYkp@RPPEnelSiYI4RRANR sopTRBYPY S, gTaRP(4isopropyl

met hoxyphenyl ) oxazol i ne].ni ckel dibromde, 2,2

ot by whebi S50 T CBLEEE S581Bis,§ Shbs B E R SEouP (GYFIEHERTA FRPERe

di brom deg, 2,2 bi;s 1 Qd( = 4- | B 3NG- 5415 .10
cycl opegtgane} n?ﬁ%lr&gﬁb%‘i %‘%Ehﬁé‘ é?))uﬁ ‘E&?EQP)Q Shb"thie 1hke!

met hyl enebi s[ispt r 2£6 4R 4 1H e HHawze) | ne- 5, 1' cycl ohexane} ] ni ckel

di brom de,

2, 2' met hyl enebi s[ Fptde@ R the ilsopEnpyadadzobnnainihoc yalcahe piane} | ni ckel
di brom de, 2,2' 15 nethyl enebi s[(4R)-4-isobutyl-5,5

di net hyl oxazcinabideslaebrauproepresented hipthel aeretrsal (Rmula 3Ryl -5, 5

b
i
RD //*N
b
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 ormore of themmay be bonded mutually



di et hyl oxazol i ne] ni ckel dibrom de, 2,2

met hyl enebi s[ (4R) - 4-i sobutyl -5, 5-di-n 20 propyl oxazol i ne] ni ckel dibrom de,
2,2" nethyl enebis[(4R)-4-isobutyl -5, 5diisopropyl oxazol i ne] ni ckel di brom de,
2, 2' net hyl enebi s[ (4R) - 4-i sobut yl -5, 5di cycl ohexyl oxazol i ne] ni ckel di brom de,
2,2'" 25 nethyl enebi s[ (4R) - 4-i sobutyl - dlphenyloxazollne]nlckel

di brom de, 2,2' nethyl enebis[(4R)-4- |sdhutyl -(2 113
nethylphenyl)oxazollne]nlckel di brom de,

2,2 nethylenebls[ 4R) 4-isobutyl -5, 5-di - (3nethy|pheny|)oxazo|ine]nickel

di broni de, 2,30fe &0 F (UHT 4l | sobutyl i-(45

nethylphenyl)ox zol | pe ckel .di br

2, 2' net hyl enebi ¥ ?ﬁﬁﬁ}k-ﬁ§8889?§ gguﬁl;PZﬁEFhé§§ﬁH§H&P§%&%E%?|héfﬁlcke

di brom de,

2, 2' net hyl enebi ncﬂegﬁ)a4h¥ 83F9|a§°§ dFlPQ ebfﬁﬁhén§ﬁ16¥§fb |né]d|ckel

di brom de, 2, groh9ne at dine at henyl 1

met hyl enebi s[ (4%) Eelaso%%f ;/.o_ 1ne a o?4rlr)etek?o%<yg 8H§I)I )oxréazpﬂ:%e]grﬁoc%el

di brom de, 2-naphtyl group, tert -butyl group, 2,6-dimethylphenyl
2, 2' met hyl enebi s[ spi ro{ (4R) - 4-i sobut yl oxazol i ne-5, 1'cyc|obutane}]n|ckel

dlbronlde 2, @roephylefdlmoz{esyylr a{xcify) ; 42 +mebhy¥bheaydl gmeup ,1'4-15
cyclopentane}%glckel di br om de,

2, 2' met hyl ene %FéBPrQF€¢RVthQﬁXiHQNQREZ04rm@tBOEYﬁyémﬁﬂeEQQQQMlckm

di brom de, 2, 2' net hyl enebi s plro{(%y%x4 i sobut yl oxazol i ne-5
cycloheptane}TnPXEéﬁyélQFB cyslo %kt%??%ﬂeb?sF@QR?QE$%BH¢QihyI 5,5

o ot b anoutBfby Sehy § IR [Fathyd amone, EFAENA AT IEO o de,

2, 2" ot encpt AR be5u: A iy PLOPHLRY 2T GH

3 g met gyl egeiz)l §Ldﬂ&tﬂyuepfoby1y¢r5u§dl 1 SO @RYPREAFR! g r@lpidikeithe

i brom de '

met hyl enebi s[ 14, 4butrarbunﬂt4lﬂmmqﬂﬁﬂuh&mmt@l|ne]nlckel di brom de,
2,2"' met hyl enebi s[ (4R)-4-tert- butﬁI-S 5di cycl ohexyl oxazol i ne] ni ckel

di bromi de, 2, 2" THheE| i g lﬂgtb%gaBGt?PaBSSEdileénd having

2§tﬂzlggggy;%%zg§9%éfé$¥ACke&adégéo 1n@§1ng 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



met hyl phenyl ) oxazol i ne] ni ckel di brom de, 2,2
nmet hyl enebi s[ (4R)-4-tert-butyl -5,5-di-(4 1o nethyl phenyl)oxazol i ne] ni ckel
di brom de, 2,2
met hyl enebi s[ (4R)-4-tert-butyl -5, 5-di - (2net hoxyphenyl ) oxazol i ne] ni ckel
di brom de,
2,2' met hyl enebi s[ (4R)-4-tert-butyl -5, 5-1 - (3nmet hoxyphenyl ) oxazol i ne] ni cke
di brom de, 2,2' 15 nethyl enebis[(4R)-4-tert-butyl-5,5-di-(4
met hoxyphenyl ) oxazol i ne] ni ckel di brom de, 2,2’
met hyl enebi s[ Spropyldme- droupt abdt yWhexdddd neshdtitytedbaflagdphei ckel
di brom de, 2,2' methyl enebis[spiro{(4R)-4-tert-butyl oxazoline-5,1" 20
cycl opent ane} |9¥e%kes 8npRoAFde, dimgthylmethylene group, a
met hyl enebi s[spj ro{(4R) - 4-tert-butyl oxazo]ine-5, 1' cycl ohexane}]ni ckel
di br omi de, ,zfl%%&%%ﬁ‘éw%ﬁgﬁi BEFPUPRAM. 11] -biSt 0528 Fﬁé%??e
cycl ohept ane} ] ni ckel dibromd 2, 2. 25 et hyl enebi s é4R -4-phenyl -5,5
dinethyloxaquqﬁﬁ%fcﬁ%gsggkpgﬁ9d§}¥ii?ne %%HQﬁmﬁNé (ﬁ%)§4-phenyl-5,5
115 di et Ryl ox | Lekel o AEPEYEE) a ai 1silvl
2,2'nethyleneb!s|%gﬁg?ﬁ-p§eﬁyF-g,gp@L-ﬁbréﬁﬁrgﬁéf%}}%e_%?cﬂé?uarbgpnidez
2, 2" met hyl eneQéﬁféﬂtﬂyPBf@Y&yieﬁé GHougP RIMRP Y aZ Pk é Neppi gKekbrdLbr om de,
2,2' nethyl enebi s[(4R)-4-phenyl-5,5 di cycl ohexyl oxazol i ne] ni ckel di brom de,
2,2" nethyl enetong AcHgehenylitbogen atom, an oxygen atom, a sulfur
atom and/or a phosphorus atom and the like, etc.
X in the general formula [10] representing the
10 transition metal compound is a halogen atom or a
hydrocarbon group having 1 to 24 carbon atoms. Specific
examples of X include a halogen atom such as a fluorine
atom, chlorine atom, bromine 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.

w ”

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,



di phenyl ) oxazol i ne] ni ckel dibromde, 2,2' to

met 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 - (3net hyl phenyl ) oxazol i ne] ni ckel
di brom de, 2,2'nethylenebis[(4R)-4-phengI-5,5-di-(4 15

nmet hyl phenyl ) oxazol i ne] ni ckel di broni dé? 2, 2'

met hyl enebi s[ (4R) - 4- phenyl -5, 5-di - (2 nmet hoxyphenyl ) oxazol i ne] ni ckel
di brom de, 2,2' nethyl enebi s[(4R)-4-phenyl-5,5-di-(3 "

met hoxypheny| Pdsdfstihislevekepentaddanyd ) titznizm dichloride,

nethylenebis[g4R)-4-phen | -5 5-di-84_nethoxyphenyugoxazoline ni ckel
di br omi de, is'(n-butyIlcyclopentadienyl)titanium dichloride,

hyl bi i (4R).- 4- ph | i -5.1 | ob i ckel
TP en Sl S ST LT s g el s

| t i i i ! . . . . .
T eneni of bl et Y £6y0 Fofentadiepyl) titaniun dichloride,

dibro”id§1_21gis(Ekﬂ%et§¥1cyclopentadienyl)titanium dichloride,
met hyl enebi s(spi ro~(4R) - 4- phenyl oxazol i ne-5,1' cycl ohept ane} ] ni ckel

di bromi de) 2, B'isgtteteiedtiisy1d¥d14pbatail enydditiriani ok azodh et dae kel
di brom de, 2,2' 5 methyl enebi s[ (4R)-4-benzyl -5, 5di et hyl oxazol i ne] ni ckel
di brom de, 2, BisHipentemeilsy ARy 1dpbphayliefyd-)dii-tapriopy | dketlzbdrhéé ni cke
di br om de, 2,2[nephy|enebis((4R)-4-b¢n2{I-5,5 o
di i sopropy! oxBis&l(iimdenyeiet i tantehi déchloride, bis(4,5,6,7-

2, 2" met hyl enebi s[ (4R) - 4- benzyl - 5, 5di cycl ohexyl.oxazol i ne] ni ckel di brom de,
2, 2' net hyl eneﬁF#’%&lﬂg@@- J—'B?BH?BKBWyB)"Si’&?EHZdr%] ni ckel dibronide, 2,2
15 met hyl enebls (4R - BePY 1 Bafi dh G2cHEbRAGRNENY! ) oxazol T ne] ni ckel

i brvm de,

2, 2" met hyl enepi,sh (HRk DRIV (Fe Bt She L RFEEPE1BRRME AR j nel ni ckel

4l brom de, 2. 3Vt %}?I)nenebi s[(4H)5€-=4- beﬁzy??S?S-d?-(4 %0 ’

met hyl phenyl ) exg&aalivie|dilcikedr tid| osydkopén2adienyl(indenyl)

nmet hyl enebi s[ (4R) - 4- benzyl -5, 5-di - (2net hoxyphenyl } oxazol i ne] ni ckel

di br om de, titanium dichloride, cyclopentadienyl(fluorenyl)

2, 2" et hyl enebi s[ (4R) - 4- benzyl - 5, 5-di - (3net hoxyphenyl ) oxazol i ne] ni ckel
di br om de, 2,21t251um dichloride, indenyl(fluorenvl)titanium

G e T
(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



117 cycl obut ane} ] ni ckel di brom 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, 2' et hyl enebi s[ spi ro{ (4R) - 4- benzyl oxazol i ne-5,1" s

cycl ohexane} ] ni ckel di brom de,

2, 2" met hyl enebi s[ spi ro{ (4R) - 4- benzyloxazollne 5, 1' cycl ohept ane} ] ni ckel
dlbronlde and conpounds in which (4R) % each of the above-nentioned
conmpounds ' corresponds to ( 4S) , etc . Further, exanples of the neso to
type isoner include conpounds in which (4R) of tmo skel etons in each of the
conpounds whi i arlorede i ortlydBoedisd 4.« optical ly active substances of

bi soxazol i nes were changed to (4R) of %ne oxazol i ne skel eton and (4S) of
anot her oxazoldime kel eYohoPSH afﬁenyl titanium dichloride,

ot o0, B Y 3o RSB EAPD) 2 camsam
[ hydrotris(3, g%{%}ﬁy gyr yiglp%g%?bnbckel i odi de, [hydrotris(3,5 20

di et hyl pyraz oratelnic

[ hydrotrizs(3, i Stk
ot sk ey e e ascraorsae

[ hydrotris(3, thy Rt Py ( 279+ glthpometalnicsialop@mitedionyl ) bydantams(3, 5 25
di et hyl pyrazol yl ) borat e] ni ckel chl ori de,

[ hydrotri s(3, stditeltdwyd qer agbhyllebebadisdRnisckel brom de, [hydrotris(3,5 118
di et hyl pyrazol yl ) borat e] ni ckel i odi de,

[ hydrotris(3, @tdxs@tmg/ﬂpxylgzgwwséaétl@pmdmtmw| dichloride,

s SRR B g s
[hgdrotrls(3 §'$Hi{g%%uty gg%gégggﬁ%ggfgtg]nlckel chYorlde
[ hydrotris(3, iﬂméﬁ{ﬁ@}@ﬂ)?xﬁeaahgh 0973 4RI ik & 1 L 8% O8e ,

[ hydrotris(3,5-di-tert To butyl pyrazol'yl')borate]nickel i odi de,

[ hydrotris(3, 2thylieidbisit ¥| Bysazeliyekbglatyellopdeet adidiyl ) titanium

[ hydrotris(3,5-di-tert-butyl pyrazol yl)borate] nickel ethyl, '

[ hydrotri s( 3, skdinltceridrit yéphyaeokpli sl dediremetdelcytlopenfagienytds(3,5 1s
di -tert-butyl pyrazol yl)borate] nickel nethallyl, conpounds indicated by the
structural fortiiaRigssdigebobéfew eRhyRgngbisindeny NLIRARIWD X X

(wherein_each qf and. Rd | 2, 6-dili py) phenyl 20 group, and X, Re
and Rf are anf%ﬁdi%ﬁ1Q$e 2bWg }ﬁB?Pﬁﬁ(gf gﬁxéubstltuents represented in

Table 1 descr't%%%é?ﬂ}ﬂ%ﬁn&@ngwtﬂgamed%%lmr @ ent group (e.g. a
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)



| 19 acenapht hyl group) in one united body. 120 Table 1

R=Rf =HR=Rf =nret hy| Acenapht hyl byR & Rf X=FX= FX -

FR=Rf =HR=Rf =nret hyl Acenapht hyl byRe & Rf X= Cl1X= O X -

ClRe=Rf =HR=Rf =net hyl Acenapht hyl byRe & Rf X= | X= | Xa -

I-Re=Rf =HRe=Rf =net hyl Acenapht hyl byR & Rf X=Met hyl X= net hyl X -

met hyl Re=Rf =HRe=Rf =net hyl Acenapht hyl by1& Rf X= Et hyl X=et hyl X -

et hyl ' R=R=HR=Rf =net hyl Acenapht hyl byR & Rf X=n-propyl X= n-propyl X -

n- pr opyl Re=Rf =HR=Rf =nret hy| Acenapht hyl byR & R~X=i sopropyl X= i sopropyl X -
i sopr opyl R=Rf =HRe@®erpdi by tavdmwapdighlopHde, REWNLeneyhX= n-butyl X -

n- but yl RA=Rf =HR=Rf =net hyl Acenapht hyl byR & Rf X= phenyl X= phenyl X -

phenyl R=Rf =HRW¥ LhEY 6y PREBAFSHEMY IDVRO de 1y It ean LR=ApERLPIX AL .henzy|
Further, conmpounds_wherein a nickel atomis replaced with a pall adi um atom
2 cobal i at om SEAYASEP GEP AFARESP YL TARRRLEASI SR Lan be sim larly

exenplifiedilk{K@éﬁgﬁ?g%%ngpht%m%%ﬂgﬁ%ga conpounds. Anong the netal

conmpounds(I1) Yepres general~tormula [ 11 ] , specif is

exanpl es (of 61éﬁ@g?ggﬁig?cloﬁﬁﬁggﬁ$ghfaﬁ(fﬁggféﬁglzggggnghﬂnlis an iron

atom i ncl ude 2, 2,6 yl phenyl i m no)et hyl ] pyri di nei ron

dichloride, 2,&tbhsoliab?, Etdiyheem @mtnyirmytispakeibehl13 pyridineiron
dichloride, 2,6-bis-[1-(2-tert butylphenyliniﬁﬂ?ethyl]pyridineiron
di chl ori de, [hiftwdbresyd)bidansuny|qiyohdaatide bosehieléenen chl ori de,
[ hydrotris(3,5-di met hyl pyrazol yl)
(pentamethylcyclopentadienyl) (fluorenyl)titanium
dichloride, ethylene(n-butylcyclopentadienyl)

10 (fluorenyl)titanium dichloride, ethylene
(tetramethylpentadienyl) (fluorenyl)titanium
dichloride, ethylene(indenyl)(fluorenyl)titanium
dichloride, isopfopylidenebis(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,



borate]iron brom de, [hydrotris(3,5 to dinethyl pyrazolyl)borate]iron
i.odi de, [hydrotr~s(3,5-dinethyl pyrazolyl)borate]iron nethyl,

[ hydrotri s(3, 5-di met hyl pyrazol yl ) borate]iron ethyl,
(hydrotris(3,5-dinethyl pyrazol yl)borate]iron allyl,
[-hydrotris(3,5-di met hyl pyrazol yl)borate]iron 15 nethal lyl,

[ hydrotris(3,5-diethyl pyrazol yl) boraté4 ron chlori de,

[ hydrotri s(3, 5diethyl pyrazol yl)borate]iron broni de,

[ hydrotris(3,5-diethyl pyrazolyl)borate]iron iodide,
[hydrotris(3,Bi%mkxﬁngiﬂQEGDQBXBoﬂate]iron met hyl , 20

[ hydrotris(3,5-di et hyl pyrazol yl)borate]iron ethyl, . )

[ hydrotris(3, ﬁ%ﬁ%%’ﬁ?FEWSXSWP?%@&HﬁIWWJa‘ﬁ‘}f’r‘}m dichloride,
[hydrotris(3,5:dieth¥l ,azo Xl)gorate]iron met hal | yl ,

[ hydrotris(3, 5-HRTS YE%F?PBb §261"H) borate]iron chioride, [hydrotris(3,5

25 di-tert-but (Mg i . . .
[hydrotri3(3,§¥g?¥¥@§€5%%%9?%@%&%&ﬁﬁ%ﬁﬁﬁxief%%%%PTo%}%%}orlde’
[hydrotrgs(3ﬁiég-fg?§lidgggbggqﬁtg¥razolyI)borate]iron met hyl
[hydrotris(3,5di-€er - butyl pyrazolyl )borate]iron ethyl,

[ hydrotris(3, ethylmréthhutybpypantadilepgnate]idoium dithloride,

[ hydrotris(3,5-di-tert 5 butyl pyrazolyl)borate]iron nethallyl, and the

i ke. Further iscpmpoppntisdehebésii3a®-iron atomis replaced with a cobalt
atomor a nickel atomcan be simlarly exenplified in the above-nentioned
i ron conmpound€tinpkmetlylciabagentadienyl Jddipuig (dighlerideresent ed by
the general faornula[11], .specific exanples of ~c-oxo type conmpounds

i ncl ude, uoxobi's(q %%&@?E%Hé§é§c?oﬁéntadienyl)(2phenoxy)titanium

chl oride}, t-EE%%%#$§&§@§}?8XLEQSEQS§¥SH%%%HEEMEHQ@Hi&E%ée,

phenoxy)titani um nme
~U- oxobi s{i soprptd SeNEEEHEL PR EDL @disenyl ) (3-tert

but yl - 5- et hyl - 2-phenoxy) ti tani um chl ori de},
trimethylcyclopentadienyl)titanium dichloride,
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



u- oxobi s{i sopropyl i dene(cycl opent adi enyl ) (3-tert

but yl - 5- et hyl - 2- phenoxy) ti t ani um net hoxi de}, 20

, cc- oxobi s{i sopropyl i dene( net hyl cycl opent adi enyl ) (2 phenoxy)titanium
chl ori de},

~t oxobi s{i sopropyl i dene( et hyl cycl opent adi enyl ) (2phenoxy)titani um
met hoxi de}, | oxobi s{i sopropylidene(nmetdyl cycl opent adi enyl ) (3 25
tert-butyl-5-nmethyl-2-phenoxy)titaniumchloride}, ,u

- oxobi s{i sopr opyl i dene( net hyl cycl opent adi enyl ) (3

tert-butyl - n%t aylovigaendgopropydildenementivieycleopentagienyl)
-oxobls{lsopropylldene (tetranmethylc clopentadlenyl)(z henoxy) titani um
chl ori de}, dﬁdtﬁ%f{ykbb%‘éﬁwpaeﬁé@ﬁﬂ w%%gape APE) (2 5
- phenoxy)tita

oxobiséisoFro&ﬁﬁ%igkﬁf%??ﬁﬁégﬁﬁpg§éﬁ&&gﬁﬂﬁﬁkﬁﬁﬁﬁ?%Pm dichloride, .
(Lot r ammt hyl cAORE R L PaE R b AR iy A e g BT o P i

met hoxi dg}, -~ (%ﬂiérgsiﬁrfffwb{hﬁid n&%ﬁ%%iﬁeop%&ﬂ&ﬁiiééﬂaenoxy) titani um

chl oride}, uoxobis{dinethylsilylene(cyclopentadien (2phenoxy) titani um

met hoxi de}, 1{cyclopentadienyl)(fluorenyl)titanium dichloride,

oxobi s{di met hyl si |l yl ene(cycl opent adi enyl ) (3-tertbutyl-5-nethyl-2-phenoxy)ti
tani um chl ori deslgpropylidene (methylcyclopentadienyl) (fluorenyl)tit

u- oxobi s{ di met hyl si | yl ene(cycl opent adi enyl ) (3-tertbutyl-5-nethyl - 2- phenoxy)
titani um met h@uigw dichkebided Ascpyodyilidens(fet hyl cycl opent adi enyl) 20
(2- phenoxy)tltanlunlch

oxobi s{ d| n‘et h IS T A FEER %‘Bh%ii&?eh’&ﬂéﬁ#&mr&ﬁw%)(tfp‘@h’dﬂ?ﬁ%m%e-

met hoxi

oxobi s{ |nethﬁl qquﬁ ?%yf%?g 8BSEP§&C3hﬁ3ﬂEﬁ q%?ﬁxl?-S-nethyl-Z-phen

oxy)tltanlunlq@jy |}&ly1 PPitanium dichloride, isopropylide
-oxobls{dlnethyIS|IyIene(nethylcyclopentadlenyl)( tert- butyI 5-nethy|-2-phe

noxy) titani um(aeideny el 1 @or&xohi 8§ daneiufy lasidhleanaie, 124
(tetramet hyl cycl opent adi enyl ) ( 2- phenoxy)tltanlunlchlorlde}

u- oxobi s{ di net hyl siiiyethyglétidylametid (3ot opeen bad beyy ) (| Riphedory) ti t ani um

net hoxide} , ,u s oxobis{dinethylsilylene(t etraneth | cycl opent adi en
J dlchlorlde,{dlmeth¥1s1l¥lene% ey P yh

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,



(3-tert-butyl-5-nethyl-2-phenoxy)titani umchloride},

, U- oxobi s{di net hyl si | yl ene

(tetramet hyl cycl opent adi enyl ) (3-tert-butyl-5-nmethyl 2- phenoxy)titani um

met hoxi de} di-u 10 oxobi s[isopropylidene(cycl opentadi enyl) (2

phenoxy) titanium,

di - ~Cbxob|s[|sopropyl|dene(cyclopentadﬁ@nyl)(3 tertbutyl - 5-nmet hyl - 2- phenoxy
Jtitaniun], di-,u 15 oxobi s[isopropylidene(nethyl cycl opentadi enyl) (2
phenoxy)tltanlun]

di - uoxob|s[lsdbM@@@hYb%thh@ﬂﬁ@ﬂ@}@ldpentadlenyl)(Stert but yl - 5- met hyl - 2- ph
enoxy)titaniun, - ~Cc- oxobi s[i sopropyl i dene 2
(tetranethylc;%V@%@WY%%Y%%?P?Piﬁﬁﬁﬁﬂﬁéb &3 %ﬂﬁ%ﬂﬂdlChlorlde'

di -, u- oxobi s|

(tetranethylcJﬁV@ﬁ@ﬁ%Lﬁ?gﬁgﬁyfglﬁéFt3buty| 5- met hyl 2- phenoxy) titani uni,

di - u-oxobi s [ 1R} {Ivd £k YL FBTEELHMRAURA ¥ A ASR BUEADSY) Rkt ani un

oxobls[dlnethxiﬁﬁéﬁﬁfigﬁfyggﬁggggqqlqnyl)(B tertbutyl -5-nmethyl - 2- phenoxy) ti
tani um,

oxobi s[ di rret h%@%ﬁ@mﬁn&&ﬁ!b@ﬁ@k@m@m )il ar Aph eaosil briasi,uny, di-

oxobi s[ di net hyl si yIene(nethylcyclopentadienyl)(3tert-butyl-5-nethy|-2-phen
oxy) titani um ,dichethyl 9kbpiehdbist(2yl5si | yl ene(tetramet hyl cycl opent adi enyl)
(2- phenoxy)titanium,

di - uoxob|s[maﬁhY%m%ﬁhvl@ﬁ@@PE?P&@@P@@W@Wﬁiﬁﬂ#ﬂ%m|@h?h}orlde:

(3- tert- butyl - 5- met hyl - 2- phenoxy) titanium and the like. 1o Furthernore,
conpounds |n\ﬂﬁWﬁFQ§i?% ?ﬁﬂ?&%ﬁﬁ]lé “repl aced with a zirconiumatomor a

haf t I f dtit

compounds.  Srehr el fpeY oBe TR gl e cIf AR U FOATRELRREE 1L am o

net al Conpoungﬁ-é¥ﬁ§¥F{&fgﬁH¥baﬁng%nqral formula [11] and ~c-oxo0 type
nc

met al conpounds ni c lorid ni ckel brom de, nickel iodide,

ni ckel sul f at e rAisnet 1I6PIPPEDOp A t WAL ehyIottdlt safiaim d Schilékedeat om ni ckel
nitrate, nickel perchlorate, nickel acetate, 20 nickeltrifluoroacetat’e,

ni ckel cyani delimetdkel s bkplenepisi(@k8l, Sacet yl acetonate, bis (allyl) nickel
bi s( 1, 5cycl ooct adi ene) ni ckel , dichloro(1, 5-cycl ooct adi ene) nickel,

dlchlorob|s(ad@ﬁﬂﬁﬁhYl%ﬁﬁlekéPta&#@ﬁw ﬂ@&@ﬂﬂiﬂﬁxﬁﬂ@hl?%}ﬁ@ckel car bonyl
2o L1 SCL P AARAPI 1191 8h 86T £ 2t S Ane R é&éi&%é‘ﬂé’&f&ﬁhwe) ni ckel
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



| 26 (triphenyl phosphi ne)nickel, tetrakis(triphenyl phosphi ne)nickel,
dichloro[ 1, 2- bis (diphenyl phosphi no)et hane] ni ckel,

bi s[ 1, 2bi s(di phenyl phosphi no) et hane] ni ckel, dichloro[1,3 s

bi s(di phenyl phosphi no) propane] ni ckel

bi s[ 1, 3bi s(di phenyl phosphi no) propane] ni ckel, tetraam ne nickel nitrate,
tetraki s(acetonitrile)nickel tetrafl uorcborate, nickel phthal ocyanine, etc.
Anong the netal compounds ( Il ) , specific exanples of a 1o conpound in
which a transition netal atomis a vanadi um atom jncl ude vanadi um

acetylacetomﬂ49°@%95H¢Qn1PéﬁﬁﬁBﬁﬂéﬁﬂd@enﬁﬁﬂﬁﬁQHﬁQ&%l?PPEﬁPGFFBXlénd t he
ik Al t t al d f f d
whi ch a1 ansiCirotengt EFTERBTRRS Sychahad i FLtEgeRe (B-C0mPOUnd 11
bi h d dth

i ke! S Arong. ¢ KA UG SPELORERERY LT BT e AL AT RECHLBRLBEE 0

whi ch a transi (e cYl o]
b|s(pentanethfﬁﬂ%ﬁ%ﬁ%ﬁ%%ﬁ?gﬂsk????gﬁgﬁE%%%¥%§ﬁQ€gﬁ%ﬁ%ﬁ?g%ﬁran and the

like. 327 RY Nrdendl fOitaMiumXBidhRIri\dheer &iimdtaspesiiyeeg groups

i ndependently represent a hydrogen atom hal ogen atom or hydrocar bon group,
they may be tr&cynﬂmpemtdﬁiényém(flaoﬁanmixnltanxumﬁdihnhbnmaebe bonded
mutual ly and may forma ring. Xb groups 5 independently represent a

hydr ogen at om dwmQﬁRYﬂQ}bﬁignehvétbﬂdFMQiqunHﬁd1¢ﬂxihﬁ?lb@rehﬁliane or
different, and rmay be bonded mutual |y and may faorma ring.) These netal
conpounds ( | EHtapiumedichyosnidhe, d&meﬁﬁﬁﬁﬁﬁ%XﬁQQ%ﬁbe 2 or nore kinds of

the conpounds., 1o, 416 0RESL1 SRIR T BI%o385 1 et DAY 018113 T2

10 dimethylsilylene-(tetramethylcyclopentadienyl)
(indenyl)titanium dichloride, dimethylsilylene-
(indenyl)(fluorenyi)titanium dichloride,

cyclopentadiényltitanium 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-



conmpound(11) used in the present invention, conpounds represented by the
general fornmula [ 11 ] are preferable. Anong these, netal conpounds in
which Min the general fornmulaj 10 ] is a transition nmetal are preferable,
15 and further, particularly metal conmpounds in which L in the general
formula [ 10 ] is a group having at | east one cycl opentadi ene type anion
skel eton, are preferable. (111) O ganoa¥®un num conpound As the

or ganoal um num conpound (I111) which is a 20 conponent used for the catal yst
for addition polynerization of the present invention, known organoal um num
conpounds can b2, 6sddisPpeopyltenryjarobt amiwandiohpoundei,ndi cat ed by the
general fornula 13 described below is preferable. RhbAl Z3 b [ 13 ]
(wherein Rh rdpe ﬁ§eéCmP%Qﬂﬁﬂﬂﬁﬁi%ﬂ b{3ai1ddmneRhyd-8-nay be the sane
or different. Z represents a hydrogen aton1 a hal ogen atom an al koxy
group, an ar alREFBRFYY F&GBD&Png Qroup, and "b" represents a

the to of32%3&%%&%5%@5%5&#@%#&@%8&)9 S PUERI B3 or oup having 1
to 24 carpbon %Y?EthB&%mp%i Ya&h al kyl group having 1 to 24
carbon atons. “Speci exanples i e a nmethyl group, an ethyl group) a
n- propyl 9”Nﬂheﬁhﬁigﬁéxby&T@ﬂénﬁﬂaﬂéH¥lﬁU@ Y& PEPpbulyl-5-methyl-2-

phenoxy)titanium dichloride,

methylene(cyclopentadienyl) (3~-phenyl-2-

phenoxy)titanium dichloride,

10 methylene(cyclopentadienyl) (3-tert-~
butyldimethylsilyl-5-methyl-2-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



15 n- hexyl group, a 2-nethyl hexyl group, a n-octyl group and the |ike, and
an ethyl group, a n-butyl group, an isobutyl group or a n-hexyl group is
preferable. Further, specific exanple of a case in which Z is a hal ogen
atomincludes a fluorine atom a chlorine atom 20 a brom ne atom an
i-odine atom and a chlorine atomis preferable. The al koxy group in Z is
preferably an al koxy group having 1 to %4 carbon atoms, and specific
exanpl es i nclude a nethoxy group, an ethoxy group, a n-propoxy z5 group, an
i Sopropoxy group, a n- butoxyﬁgroup a sec butoxy groug a tert-butoxy

X§

group, a n-pe@ﬁﬁ&ﬂ@ﬁ%@% Sééﬁﬁdﬂﬁqﬁﬁiﬂﬁc%99ﬁ¢ﬁﬁ nglé&é a n-oct oxy
group, 129 a dodecox% roup, a.n-pentadeco roug n-i cosoxy group
1 POt ERb b

and the |ike, EﬁﬁF%Fqﬁﬁﬁ lgPoUSthﬁﬂ'@tmgﬁP rt-butoxy group
f bl f th | kKgx b bst d ith
hZIg;gne;?on?s épéégipglu%? glgpggﬁ%€y$¥€%9#§?'9§%$E%E%#g Ee Ztgg1oraan
di t
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aryl oxy gr oupméth\ﬁéxl@(xﬁéﬁﬁ@ml:ycaap@mla@%n%ﬂ)G(rwpef*@ybugyﬁ 50 24 carbon
atonms, and specific exanples include ~ phenoxy group, a 2-nethyl phenoxy

group, a 3-netdhllqedxXphdlioxp ) ta tdnikih digheddd) oup, a
2, 3-di met hyl phenoxy group, a2, 4-di net hyl phenoxy group, a 2, 5-di net hyl phenoxy

group, a 2, 6- dietdtyiephebexy-b6tyloyploped tadiiensthyl phendioge ghplp, a

3, 5di thI h 2,3,4-t t hyl ph ,

23,5 tr1 rymfhfz{“’xy Shest D bl L 283 Cb TRy MSHEEAGA R beipt -
az2,4,5-trineth no rou tri 0Xy group, a 3,4,5 20
tri net hyl phen %}Qﬁéggé%§tgdang}3{Sa Egaﬁﬁéﬁo group, a

2,3,4, 64 Etra tmﬂ%y¥¥E¥§hﬂu8“§§Fﬁ%§r§dﬁﬁe%(%ﬂ?ﬂaﬂé’ dIPFy group, a

pentanet yIph noxy group, an et phenoxy ‘group,” "a n-propyl phenoxy group,

an i sopropy! pRRAPDEE %n@aaiéﬂwlmber&@ﬁ -, - B HStIFEE= put yl phenoxy
group, a tert- butylphenoxy group, a n- hexyl phenoxy group) a n-octyl phenoxy

group) a ndecyhpiirinoxyt Dt ertpumadichebiradeqy meiyben g et - a
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,



130 napht hoxy group, an anthrathenoxy group and the |ike. Any one of these
aryl oxy groups may be substituted with a hal ogen atom such as a fluorine
atom a chlorine atom a bromne atom an iodine atomor the 5 like , an
al koxy group such as a nethoxy group , an ethoxy group or the like, or an
aryl oxy group such as a phenoxy group or the like. The aral kyl oxy group in
Y is preferably an aral kyl oxy group hawdng 7 to 24 carbon atons, and 1o
speci fic exanpl es include a benzyl oxy group, a, (2nethy|pheny|)nethoxy
group, a (3nethyl phenyl ) nmet hoxy group, a (4nethyl phenyl)net hoxy group, a
(2, 3di net hyl phai;hx)lmmbkqtgamaphyécm’:MpmtcﬁdfmrmylbhéﬂQh?Wﬂ.héxy group, a
(2,5 di et hyl phenyl ) net hoxy group, (2, 6di et hyl phenyl ) net hoxy group, a
(3, 4d|nethylpﬂéﬁyﬁyﬁélﬁbk?ngﬂ@uélcalegyﬂﬁ'nethyIphenyl)nethoxy group, a

(2,3,4 20 trlﬂet heny!| ) met hoxy group, a 5 trimethyl phenyl ) met hoxy
group, a (2, SWﬁ YE%EH9W?ﬁéYﬁ8%§%&P a%}enYl)(B- Z ol

L1505 25 (AR P a8 s - BHdAB e PSRV et vy arou
Eg g j gtgt;gﬁiég%&%gny}gﬂ%%ﬂgééngggégfdﬁﬁﬁf¥}%yﬁgopﬁgiadlenyl)

tetranethylphqmﬂﬁﬂmﬁéwhgugigym sambReRLaRIHd eyt ) fBADgxY group, an
(et hyl phenyl ) met hoxy group, a (npropyl phenyl) met hoxy group, an s

(i sopropyl phemylghirihinky, ghethylanerthetyapeamyt)awr: hopxen ga@ienya)
(secbut yl phenyl ) net hoxy group, a (tertbutyl phenyl)nethoxy group, a

( n- hexyl phenyl(Bretertabwevlps -me thosyt2-phemaxyet Htadayigmoup, a (n |l o
decyl phenyl ) met hoxy group, a (ntetradecyl phenyl)nethoxy group
napht hyl met ho8tGriiiden @%FhYé?H@ﬁ?P#ﬁ?ﬂ&%@ﬁiﬁiﬁi?ﬂﬁp?¢E@¢PK%) and a

subst it dbed wilch SPTATBGRRE a8 o6 SHER- 25 BRSPS SR L A4 Bioose. atom  a
brom ne atom  an (gdgﬁggfﬁégﬁyigglgiggcl% RV }%bs%ch as a net hoxy

group, an ethoxy dgroup or t oxy group such as a phenoxy

group or the Hﬂﬁétﬁylfiﬁﬁhéhéxf Eﬂﬁbﬁiuﬁfdhhﬁuﬁh9§ﬂ93|UnlnUﬁ100"D0UHd
represented by the genera fornu a (13) include trialkylalum nunms such as

tri met hyl al ummedmy e et tryimé thy hs il yi ciyel opemiddal emng UM - tert -
tri-nbutylal um num triisobutylalunﬁnunl_tri-n_25 hexyl al um num
tri-n-octyl al bwtydmZrrhenexy ketadiumkﬁﬂéh&mnmﬂﬂchlorides such as

d|nethylalunlnunlchlorlde dlethxlalunlnunlchlorlde p
methylene (trimethy 51lylcyclopentad1enyl) 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-butylal um num chl ori de,

di i sobutyl al um num chl ori de, di-n-hexylal um num chl oride and the |iKke;

al kyl al um num di chl ori des such as net hyl al um num di chl ori de, ethyl al unm num
s dichloride, n-propylalum numdichloride, n butylal um num dichl oride,
i-sobut yl al um num di chl ori de, n-hexyl al um num di chloride and the |ike;

di al kyl al umi num hydri des such as di net 84 al um num hydri de, di et hyl al um num
hydride, di-n to propyl al um num hydride, di-n-butylal um num hydri de,

di i sobut yl al um num hydri de, di-n-hexylalum ~um hydride and the |iKke,

al kyl (di al koxyyatvht husblogoh 2aphemary X idi tan hemydachipndde .

nmet hyl (di et hoxy)al um num nethyl (di-tert 15 butpxy%aluninun1and the |ike;
di al kyl (al koxy) al uni Re@fBYdgag (£duorenyl) (3,5-diméthyl-2-

di hyl h | i di. | ho, | j

G et ol (rer t ae Ao P TR M vl 2 O ne (et pore Ryt Gams such
2 hyl | | i i , 6. G i | ph | i

o Brs D S EREnBHEEL AT Ao R e U i 1. 01 38PAGPY! Phenoxy) &l um num

di al kyl (aryl oxy awfégwmauelan@gﬂiﬁw i@&ﬁfxylﬁ{agﬁ%ﬂum di met hyl (2, 6

2s dii sopropyl phenoxy)al um num “di'met hyl (2, pheny noxy) al um num and

the like, etc.preRogyheseant umididmloriqymnsereienabteuapdny1333-
phenyl-2-phenoxy)titanium dichloride,
methylene(fluorenyl) (3-tert-butyldimethylsilyl-5-
methyl-2-phenoxy)titanium dichloride,

10 methylene(fluorenyl) (3-trimethylsilyl-5-methyl-2-
phenoxy)titanium dichloride, methylene(fluorenyl) (3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
methylene(fluoren&l)(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-



trinmethylalum num triethylalumnum tri-nbutylal um num

triisobutylalum numor tri-nhexylalumnum is nore preferable, and in
particular, triisobutylalumnumor tri-n-hexylalumnumis 5 preferable .
These organoal um num conpounds rmay be used al one, or in conbination of two
or nore. The ratio (nolar ratio) of the ambunt used of the respective
cat al yst conponents in the present invetion 1o is not particularly
limted, and the nolar ratio of the conponent ( I ) to the conmponent ( | |
) is usually a nolar ratio of a range of (1) . (Il) - from1 . 1 to 10000 .
1, preferably Hubdpli5-methoxy000-phdnoxnpt hvaripmetidchlloyidenol ar rati o of
a range of froml1l . 1 to 1000 . 1. The 15 anpunt used in case of using the
conponent (1 11)isepuonilifeaetsivglopentadienyt afgetefrt-batyl-5-( | 11 ) =
from0.1 . 1 to 1 . 10000, and preferably_a nolar ratio of a range of from
1. 1to 1. 1906°TAs2rRbeasy it amiumaliehbPrp8rymeri zati on of the 20

Phe component +19PEARYLAGeR0 BN QYT SO behE FRERFY] (Papr ABMeHHS Tomponent
(I'11) may be ais€%§ﬁggg9%gqahq%&lg@@ﬁﬁ? 0 used by being separately

charged in a pol rrzation vessel. atbitrary two conponents anong
them my be al£goprsKyYabhedaidiRiRG e Aol tadiIghy130SL R, cCpmRgaNt MRy
be al so cont act ed. 34 When the respective conponents are used as a
sol uti on, the zZoplkenbk! itk adfivrhalicimserd, ( | ) and the conponent (111
are usually 0.0001 to 100 mmol /L converted to netal atom and preferably
Ol to | Omol / Lisepreppidtenel(ye tHyd aqyoricgpentdad benpl ) { Reteotpoodytl -(11) i
usually 0.0001 to 100 mml /L converted to netal atom and preferably 0. Ol
to | Omol /L. Thaneeh¥idd2oPhraedvnd ittin um stkgh ertdaponents in a reactor

is not particularly limted. A nethod of to feedin he respective
Lonponeﬁ@s;rsif% ?B§g%hapﬁﬁﬂﬁ?%§lﬁﬁ : ?ﬂtqékéﬁgbsfﬁéﬁpﬁ Y 'ééndition of
a Sol ution |néﬁmégg%%?ggﬁgégug;3@9&&&33! a hydrocarbon sol vent from which

conponents su as Xygen an ‘e |i ke deactivating catal yst
conponent s arqg&ﬁ@aﬁguaéna(ﬁéﬁw&ﬁbﬁa@i&hfnya-eagtthe like are
ment i oned. Concerni ng the polynerization nethod, 1t should not be

speci fically |buwiyEdimEehy@xangiie,s -infetirsy 1arB- phdvio 0P edidafioiment

pol ymeri zation or a slurry polynerization in which an aliphatic hydrocarbon
such 20 as butdivhleehdeneishprapy lidemedms thlcynelopenhadiekgl )an
aromati ¢ hydrocarbon such as benzene , toluene or the like; or a

hal ogendfed hyldtoeetBebhELERLYL -FeMiheHe LRIERAF VIt DEARKEM| j ke i s used as
| t, byl | i ti in.whi | i ti LS. i ed t 2
fnta 1 aui o st LAE £ ke dnyd R U Ry SR SR n B SRR S on 1<

carried out in A G@SEOHTtYRI8TRhethdxy-FLgHS Fr PPAY PRI Zation method in
whi ch

)
0.
s

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-



135 polymerization is carried out in a supercritical liquid condition at a
hi gh tenperature under a high pressure, etc. As polynerization form either
of a batch-wi se type and a continuous type are possible. 5 The

pol ynmeri zation tenperature is usually from-100C to 350 , preferably from
-20~ to 300 , and nore preferably from 20C to 300C . The pol yneri zation
pressure is usually from1l to 3500kg/cﬁEG, preferably from1l to

3000kg/ cnZG, and nore preferably from1l to |0 2000kg/cm-G. I n general, the
pol ymerization tine is appropriately determ ned according to the kind of a
desi red pol ynsPutnlciclenentadignydr)diistemhobatyhageeshylsdhyl Hnute to
20 hours can be adopted. As nononmers which can be_used, any one of olefins

15 having 2 t dna bRy a?bBHeépﬁﬁﬁt%£QH%HWrﬁ%cﬁﬁ%¥+€eoleflns al kenyl

t hyd b
Tononer & ¢ her GO CRERSEFS0°D8 (GEEE 1 TACHTLORE ST EBEL7 ( “axampl co
t her eof |ncI u?ﬁ:ﬁ%hg Fg g@_ %sgl%tt@%s)lerf_, é&&%?ggt%&lgmtene 1 20

pent ene, hyI exe exene, 1-heptene,

1- octene,5 1 nqggg@loﬁlggceggopyb@? exere- and the |ike; diolefins such
as 1, 5-hexadi ene, 1, 4-hexadi ene 4- pentadlene 1, 7oct adi ene,

1, 8- nonadi ene bdtﬁldﬁ@ﬂdpgneadéemqtlhxlsafeﬁtzbmwadseméthoxy—2-

5- et hyl - 1, 4- hexadi ene, 7-nethyl-1,6 octadi ene, 5-ethylidene-2-norbornene,

di cycl opent adigrenoXy ¥yt ayhan2umodichiend de- megdytepylid8befbeldar-nene,

nor bor nadi ene, 5-net hyl ene- 2-norbornene, 1,5-cycl ooctadi ene, 5,8
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-z-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(tetramgthylcyclopentadienyl)(3—tert-

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

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



endonet hyl enehexahydr onapht hal ene, 1, 3-but adi ene, isoprene, 1, 3-hexadiene,
1, 3-octadiene, 1,3 s cycl ooctadi ene, 1, 3-cycl ohexadi ene andthe |ike; cyclic
ol efins such as norbornene, 5-nethylnorbornene, 5 ethyl norbornene,

5- but yl nor bor nene) 5 phenyl nor bor nene) 5-benzyl nor bor nene,

t.etracycl ododecene, tricycl odecene, tricycloundecene, to

pent acycl opent adecene, pentacycl ohexadé@ene, 8 methyl tetracycl ododecene,
8-ethyltetracycl ododecene) 5-acetyl norbornene, 5-acetyl oxynorbornene,

5nmet hoxycar bonyl nor bor nene, 5et hoxycar bonyl nor bornene, 5-nethyl-5 15

met hoxycar bonyi sepbopnbhdens{ tydmetdrisridanesy@lopentadienyl) (3,5~

met hoxycar bonyl tetracycl ododecene, 8-nethyl -8tetracycl ododecene,
8-cyanotetracyBP@%Bﬂ@ge%epéﬁaoﬁﬁétWQQQlQmI@ﬂﬁh%ﬁ%& fes such as styrene,

2phenyl propyl ene, 2-phenyl but ene, 3-phenyl pro ene 20_and the_like:
alkylstyrenesi’s‘?ﬁ%r%gybl Pﬁ§F§PVF§H§ %ﬁ%@iqggiﬁg?%ﬁﬁglﬁpﬁiﬂﬁ?rstyrene,

p- et hyl styren net.hyl s en - et\hyl L enes . - di get hyl styrene,

2, 5-di met hyl st %EEEPX§¥;¥%TR§F9§F§9$¥g%@%qyuﬁﬁééfggfggyrene,

3- et hyl .5- et h; . 1D= . 5 r s s rene and the
i ke; bié(alkgﬁéfé%éﬁggﬁggnéggE1§§t§§§%ﬁy%§é zeﬁé@%ﬁﬁg?ﬁ§5¥?2&? al kenyl
aromati c hydr acarbonst $UCH- @8 thyl3 t -phieaiodynanit dvad @negiendothael, i ke such
as 1 vinyl napht hal ene and the |ike; polar nononmers such as a , /3

-unsat ur at ed ciazdmxypyridendstetime thyladiylicycoopent@ibenyy)e-aci d,
fumaric acid, maleic anhydride, s itaconic acid, itaconic anhydride,

bi cycl o( 2, 2, 1)pleeiwpbt 2reheéngxii tatbodym dimhildmidet he |i ke, and netal
salts thereof such as sodium potassium, lithium zinc, magnesium cal cium
and the |ike: iSoRRRRGELIAaRRHtEAMEERYILSd L¥dicY DQRIREAALANEL ) fBr hy |

acrylate, ethyl 10 AGy1 8l Ss tAyRE20Yh -2t vBlyT - 3 SRL08YY ) BSE XL LS
dichloride,
isopropylidene(trimethylsilylcyclopentadienyl) (3-
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-



tert-butyl acrylate, 2-ethyl hexyl acrylate, nethyl nethacryl ate, ethyl
met hacryl ate, n-propyl nethacryl ate, isopropyl nethacrylate, n-butyl

nmet hacryl ate, isobutyl nethacrylate and the |ike; 15 unsaturated

di carboxylic acids such as maleic acid, itaconic acid and the |ike; vinyl
esters such as vinyl acetate, vinyl progionate, vinyl capronate, vinyl
caprate, vinyl laurate, vinyl stearate, %inyl trifluoroacetate and the

| i ke; unsaturated carboxylic 20 acid glycidylate such as acrylic acid
glycidylate, nethacrylic acid glycidylate, itaconic acid nonoglycidylate
and the |ike; 2rRethid-grohemoxhehianiun@isklappired to

honmopol yner zat{ on or cqpal yner zati on of nonomnme 25 Specific

h .
exarrp: es of tE%lsﬁBﬁBPﬁgi@&ﬁ&(if&qu‘%}l%%b{%ggg??irﬁ?yﬂ-rﬁgllﬁ&é5|e"t"}%ﬂbé’r4e‘ and
propyl ene, et Xigﬁggﬁ%YQ%é%#ﬁiﬁaEﬁﬁéhf§§$§“ - hexene, propyl ene

andl - but ene, ®sent i nvention should not be
o b, ey 1 Pagh BB (e ETLERL B ye 8ol e o
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-z-phenoxyftitanium 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,



The catal yst for addition polynerization of the present invention is
particularly suitable as a catalyst for olefin polynerization, and suitably
used for a production process of an olefin polyner. The olefin 1o polyner
is preferably a copolymer of ethylene with an cx -olefin in particular, and

specifically

, a linear |ow density polyethy

lene ( LLDPE ) is preferable .

Further, a propylene polyner is prefera fy as the olefin polyner in
particular 15 SXAMPLg The present invention
detail according to Exanples and Conparatiyv

present |nventﬁthP§Y%&?qn¥ﬁQQﬁﬂW?ﬁﬂ%%%yc#ﬁgeﬁ§§§&P@Méﬁ 3rdiewt- of
t t

descr bed bel HE ] n?%%eitﬂﬁf%”%ﬁ#

of e L”yl”iﬂebin%féﬁgaﬁéﬁ%'ﬁ@ﬁﬂé’ W et

manuf act ured by._ BLQBQNYQWQQQniuh)dfgﬁhg@§déepresented as a short-chain

branch ( SCB )

nunber per 1000 carbon atons .

is further illustrated in
e Exanpl es bel ow, but the

ed acc t.0 net hods
ﬂn6HWt Ri (ﬁﬁﬂyner was

SR T g

139 (2) Intrinsic viscosity

([~1): ltswas d@pﬁuhgdm@tth&aénéxxﬁeﬁwxé\wnop@huhaaanzal)a@Jaubzlibbel ohde
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(3) Measurenment of 1'CGNVR 5 JNM EX270 (

7. 5MHz , 13C) of

Coupp bl imes hyded Ifyal - Sradestiiy hg2 iphehbRy ) Aidantiemat ed sol vent

dichloride,

diphenylmethylene (methylcycl

opentadienyl)(3-

trimethylsilyl-5-methyl-2-phenoxy)titanium

dichloride,

diphenylmethylene(methylcyclopentadienyl)(3-tert-

butyl-5-methoxy-2-phenoxy)titanium dichloride,

diphenylmethylene(methylcyclopentadienyl)(3-tert-

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

diphenylmethylene(tert-butylcyclopentadienyl) (3,5-

dimethyl-2-phenoxy)titanium dichloride,

diphenylmethylene(tert-butylcyclopentadienyl) (3-

tert-butyl-2-phenoxy)titanium dichloride,

diphenylmethylene(tert-butylcyclopentadienyl) (3-

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

dichloride, diphenylmethylene(tert-

butylcyclopentadienyl) (3-trimethylsilyl-5-methyl-2-

phenoxy)titanium dichloride,

diphenylmethylene(tert-



described in Exanpl e was used and neasurenent was carried out at room
tenperature. (4) Ml ecular weight and nol ecul ar wei ght 1o distribution:
They were determ ned under the under-nentioned conditions according to a
gel permeation chromatography (GPC) . Calibration curve was prepared using
a standard pol ystyrene. Mol ecul ar wei ght distribution was 15 evaluated by a
ratio ( MV Mh ) of weight average nol ecn ar wei ght (Mw) to nunber average
nol ecul ar wei ght (M). Equi prent: 150C type, manufactured by MIipore
Waters Co., Ltd. Columm: TSK-GEL GVH-HT; 7.5 X 600 X 2 columms 20

Measur ement t dnpleybevebopenpadsenydnt(:3 -GeditchwrvbehzBeatheEEs drenent

concentration: 5 ng/5 m (5) Nblti%gépqint of . a copol yner _was determ ned
usi ng SSC- 520PMHINEEY kbt eanium (dd chdodddf n RN HEIRS AV LEBR (35THsl ow.

Rai se of temperatu e ¢1 409G 1241300 ) 10C i pudyr -6 SLALELAY L0 5 minutes
phenoxy)titanium dichloride,

5 diphenylmethylene(tetramethylcyclopentadienyl)(3,5-
dimethyl-2-~phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-
tert-butyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-

10 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

15 dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-
trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride,
diphenylmethylene(tetramethylcyclopentadienyl) (3-

20 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,

25 diphenylmethylene(trimethylsilylcyclopentadienyl) (3-
tert-butyl-2-phenoxy)titanium dichloride,

diphenylmethylene(trimethylsilylcyclopentadienyl) (3-



Cooling: 150Cto 40C ( 5C/mn. ) , retaining for 10 m nutes. Measurenent :
40~ to 160C ( 5C/mn . ) 5 Exanple 1 (1) Synthesis of conmpound (I-1) Into
a 200mL four-necked flask in which the atnosphere was replaced with argon,
10nLl (1 Omol) of ' ZnEt2 ( diethylzinc ) ( 1 . 02M hexane solution ) and
50nmL of to toluene were charged and the m xture was cooled to 78C .
Thereto, 5 . 7mL ( | Ommol ) of pentafl udrophenol (1.78M hexane sol ution)
was added dropw se. After conpletion of dropwi se addition, tenperature was
gradual ly raised to roomtenperature, and stirring was is further carried
out for 2 hourkertypehylss-medhyl- 24 pheqnwiit)tanippoihablgradeal |y added
dropwi se by a mcro siringe at roomtenperature . The content becane nuddy
in white . Aft&tPRenpiBeEBY1snedtEPMedyddthityrvCiePeriagi®ayPdsher
carried out far %% £9€[s eThe ﬁhhte el %ﬁliqﬁgo. éepared was dried at room
tenperat ure urkPSF¥badcRRCPPEYL fid oy WhHGhLr bf a white powder. As a
result of nea N TS NVR, D » hng _to an
et St S e e e B B LS
3H, J=7 5 9HZ 4 GHREBaime tRT 1R 11v48 s nibt il - 25 hengk%&ti%agﬂég't )
1I"CGNWR ( THF-d8 ) @ 8141 . 9 (m , 141. 4 (m JC F=233 ) , 139 . 0 (m
JC F=245Hz ) ,dilédior¥dém JCF=236Hz ) , 12 . 5 ( s , 141 ZnCHZCH3 ) , -
3. 0( s, ZnCHzCH, )

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-5-chloro-2-phenoxy)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, diphenylmethylene(fluorenyl)(3-tert-

butyl-5-methoxy-2-phenoxy)titanium dichloride,



(2) Polynerization After drying under vacuum an autocl ave reactor having an
i.nner volume of 400mL equi pped with a stirrer 5 and repl acing the

at nrosphere thereof with argon, 190nl of hexane as a solvent and 10nil 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/cnR. After the’ 1o system was stabilized, 0.25mp1l
of triisobutylalum numwas charged, successively, 1.0-.tnol of

et hyl enebi s(i ndenyl ) zi rconi um di chl ori de was charged, 22.1ng (86.2,u
not - Zn) of thediphporénethylepedfilaoranyh) ¢ hetabbvbulizht Sowdd qzb- was
further charged, and 15 polynerization was_started. The pol ynerizati on was
carried out fof BBeRPKYYELtandup (GiGhtontd@pe pol yerization, 7.88g of an

S ene, L Noxglig ERDOINUBA SR o PRI 2811 01 et ity v 1. X

el e 2 (1) HEHOET) £ Qoo tOP RN (dcl | kg g00T, Lok | Lask i1

il ool 570 SRR MR e YRR pLSBTOR e L

hexane dichloride, dimethylsilylene(cyclopentadienyl) (3,5-
dimethyl-2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl) (3-tert-butyl-2-
phenoxy)titanium dichloride,

10 dimethylsilylene(cyclopentadienyl)(3-tert-butyl-5-
methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3,5-di-tert-
butyl-z—phenoxy)titanium dichloride,
dimethylsilylene{cyclopentadienyl)(5-methyl-3-

15 phenyl-2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl) (3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, dimethylsilylene(cyclopentadienyl)(57
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,



192 solution) was added dropw se. After conpletion of dropw se addition,
tenperature was gradually raised to roomtenperature, and stirring was
further carried out over night . Then ( stirring was carried out for one
hour s under reflux condition, and the m xture was cooled to room
tenperature. Then, 93.8ng (5.21mvpl) of HzO0 was gradual |y added dropw se by
a mcro syringe . The content becane w% e slurry-like. After conpletion of
dropwi se addition, stirring was carried out for 6 hours under to refl ux
condition. Volatile materials were renoved by distillation under reduced

pressure from&Heethyieélyleney Nsidatiay prensn kadianyld hé -B8ithy lorepar ed

was dried at rqomte rature under reduced pressure to obtain 2.21g of a
white powder. ?%ﬁggﬁFgﬁBFP?ag&&?l %ééﬁrying under vacuum an autocl ave

reactor havin j . f ' ' tirrer and
repl aci ng the%a%n%tslgﬂgéléx?géggé&evﬁ h%%‘%&%%ﬂg%?lﬁga%é as a sol vent
and 10l of 1-4¢ fs @pﬁgﬂBQQW%ﬁﬁ§hﬂMH‘ﬁf%ﬁﬂ&fﬂd??d the reactor was

heated to 70~ . After the raise of tenperature, ethylene was fed while

adj usting at inedfWyEHEIPLEHSYMR tAly 1A IdPenideény e (SyEbe-Was
stabilized, 0.25mmo1 of triisobutylal um num was charged, and successively,

1.0 a nol of 2mtegihy?eprbhekynddmanyizinr chirdhioxd dd ori de was charged, 23 .
4nmg ( 91 . 2 ~.cnol-2Zn) of the conmpound ( 1-2 ) obtained in the

above- nent i ongdineihybsilyilehed mefdydey clopentadgeppl y(Brteati-on was
started. The polynerization was carried out for 30 mnutes. As a result of

the pol yneri z&4oR) - B-ROENBL - 2n PEERPFINE It afehmn ed LEBbPEHER - was obt ai ned.
Pol i zati activi . 1.7X 1Q' g/ nol/h.. S = 6 7] -
LS g, M RS RRebeingtd] Yok et B B Ees STl oung
(1-9) |9p0 3 UM f@y1 NFCKRAnbLG e itantitnf uidip14 L1 8k oS Pher @ was

repl aced with argon er uced pressure .drying under vacuum 10nil (

| Ommol ) of a digraey 5oL Vi eRePhedhgtityidioped adPe Pl § L5 (AREhgnd 350ml of
tetrahydrofuran were charged, and the m xture was cooled to -78C and
stirred. Ther ghenyal 92dpKéfnryl) kiahnimmeiiclilamidohenol (1. 48M hexane

sol ution) was added dropw se. After conpletion of dropw se addition, the

t enper at ur e waslmgthiksiytansémethylsyaliopgiradigryl ahd-serkri ng was
carried out for 2 hours . Then, .93 . 7%8_' ( ) 20ngn1 % f HZO was

gradual |y add®@tFbimethpisilylcromes }r"lzn“ég'fe“ﬁ?éy bhtaRt"Becane a yel | ow
transpargnt sqi I iégter conpl etion of dropw se addition, stirring was
carried out for ours’ Volatile materials were renoved by distillation

under reducedd%?é&&ﬁffﬂfﬁﬂeh@?m&@h&ic&rc@w&gdﬁeﬁﬂF@Saﬁleilﬁgﬂ-ﬁor 25 8

hours under reduced pressure to obtain 2 . 34g of an ivory powder. As a
result of neaturierettiyl ©f1¢H- MVphendxdE-iNdn)iwn sppehilorideri ved from a

Zn- Et structure could not be
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)titaniumdichloride,

25 dimethylsilylene(n-butylcyclopentadienyl) (3-methyl-
2-phenoxy)titanium dichloride, dimethylsilylene(n-

butylcyclopentadienyl)(3,5-dimethyl-2-



144 confirnmed

dryi ng under

charged and t
t emperat ure

. 13GNVMR ( THF-d8 ) : 8 141 . 9 (m , 141 . 4 (m JC F=234Hz
). , 139.0 (m JG F=249Hz), 131.6 (m JC F=236Hz) (2) Polynerization 5 After

vacuum an aut ocl ave reactor having an inner vol une of 400nl
equi pped with a stirrer and repl aci ng the atnosphere thereof w th argon,
190nml of hexane as a solvent and 10nl of 1-hexene as a conbnomer were

he reactor was heated to 782 . After io the raise of

et hyl ene was fed while adjusting at an ethyl ene pressure of

6kg/ cnR2. After the systemwas stabilized, 0.25mvol of triisobutylal um num

was charged, shbeeeoxwdlhtaniuy -Githberiday| dampitiyilsddiiiens (eoni um
nol -Zn ) of the conpound (

di chl ori de wa
) obtained in
pol ymeri zati o
m nutes. As a
20 copol ymer
SCB = 15. 23,

s, charged, 15 31 . 4ny (, 122 !~
PREYABIGLORBRE AHERY 1) ( FateFbir PREFICRAT ged,  and

-3

"pEeR Y3 et R DRE 1R, | S8mPEhv iRy Taiiinne. 1 hexene

L0 g/ mol / h.

(B8 oo L £70A SPePE Bl =S5 hs i 28, T

Synt hesi ss of CHABAURY ) titAn 38 |0 h Po20REL GOHEtAAkad viledsd(dn which the

at nosphere wa
vacuum 20nl

10

15

20

25

s replaced wth argon after reduced pressure drying under

(bRegmRYCcl opfent dEdemiel ) (145-di-tert-butyl-2-
phenoxy)titanium dichloride, dimethylsilylene(n-
butylcyclopentadienyl)(5-methyl-3-phenyl-2-
phenoxy)titanium dichloride, dimethylsilylene(n-
butylcyclopentadienyl) (3-tert-butyldimethylsilyl-5-
methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl) (5-methyl-
3-trimethylsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl)(3-tert-
butyl-5-methoxy-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl) (3-tert-
butyl-5-chloro-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl) (3,5~
diamyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tert-butylcyclopentadienyl) (2-
phenoxy)titanium dichloride, dimethylsilylene(tert-
butylcyclopentadienyl)(3-methyl-2-phenoxy)titanium
dichloride, dimethylsilylene(tert-
butylcyclopentadienyl)(3,5-dimethyl-2-
phenoxy)titanium dichloride, dimethylsilylene(tert-
butylcyclopentadienyl) (3-tert-butyl-2-

phenoxy)titanium dichloride, dimethylsilylene(tert-



solution of diethylzinc (1.02M and 100nl of tetrahydrofuran were charged,
and the m xture was cooled to -78~ and stirred. Thereto, 4.4ml (5.1 mmol) of
pent af | uor ophenol (1.17M hexane sol ution) was added 5 dropw se. After
conpl etion of dropwi se addition, the tenperature was gradually raised to
rroomtenperature, and stirring was carried out for 2 hours. Then, 321 ,u l
( 17 . 8mml ) of HZO was gradually addéd dropwi se by a mcro syringe.
After conpletion of dropw se addition, 1o stirring was carried out for 14
hours. Volatile materials were renoved by distillation under reduced
pressure., andPehElsyril@pendgaricnwaks( driemst 2puted-pomeghydurds under
reduced pressure to obtain an ivory pomder.véZ) Pol ynmeri zation i 5 After

dryi ng under VEREBAKRAtdbesdy A1 dordatiie SRy LAy Leaed ke di- 400nL
i d with t] d | aci I t f with ,

To0mt of hexarssE1EYETPRRt iR L Ehebehb BEtH e drononer wer o

h d dt . . t O3, . . i

charged an o geggi t van LR IR | AASE 0 UL

6kg/ cng. 5Afterbﬁ@?l@:?éh.gﬁeﬁfta%)i%tr@@)Wn?é@@iiiegﬁe%%5g?0| of

triisobutylal um num was charged, sSuccessively, O.

et hyl enebi s(i nsiesiybx7) € € eandtindidaldmirdtieienasd e €l gedy 18nefgerd2! nol - Zn)
of the compound (l-4) obtained in the above-nmentioned ( 1 ) was further
charged, and pohiyykcyeabpentadd esiydr)t(et teite- ot yhéimedhydsivgd -5-146
carried out for 30 mnutes. As a result of the polynerization, 2.4g of an
et hyl ene- hexeriee th¥bpd phepoxad tdhaaivey dimiloeideat i on activity was 1.6

10" g/mol /h. SCB = 15.54, 5 Exagple SIé% Synt hesi s of_conggznd (I-5) Into a
200mL f our - neckEte FRELRILKIGREL S ette WEREALEBIELAESW t h ar gon

after reduced re. | n fy Macul . ) of a hexane to
sol uti oﬁl%of di"g%ﬁﬁyfgi %cg{%}.nsgh%?'g"g'r]l&’\il%#@eo%g{%}é%ﬁgﬁ?‘é uran were charged,
and the m xturg; ¥@8,£98kedal RethS1ANG 19 d (&St Thereto, 8. 7ml (1 Ommol) of
pent af | uor ophenol (1.17M hexane sol ution) was added dropwi se. After

conpl etion of wieprégelopgdhtadientys (i3S terp et ¥ €5 WastgoRgually raised to
roomtenperature, and stirring was carried out for 2 hours. Then, 275 ,u 1
( 15 . 3mvl )phnéRY) watagiavudilchladdeld drdipve ey byl hyhenedteyti-nge

After conpletion of dropw se addition) stirring was carried out at room

t enper ature oR#twlgrelopentadienyl)(3-tert-butyl-5-chloro-2-

15 phenoxy)titanium dichloride, dimethylsilylene(tert-
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,



20 Vol atile materials were renoved by distillation under reduced pressure,
and the solid prepared was dried at | 20C for 8 hours under reduced pressure
to obtain an ivory powder. (2) Polynerization 2s 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 géggn, 190mL. of 147 hexane as a

sol vent and 10nl of 1-hexene as a cono r 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 6§§{cnz. After the 5 inside of system

was stabilizedine jlgleppi(tesramAt it vRieReR taAArH¥E) (Sudcessi vel y,

0. 3l | of ethyl i S(] 1) zi [ di chl or| h d, 9.3

(550 1ol -2) S THEE CORPbURG oL PHE) DRV TRAR I (e BbE888Rent Loned ( 1)
furth . : I j j I i zati

T R e G S R T iR

of an et hyl enggely e@€p§599h¥gebh%?%gyygﬁ{gg&uﬁﬁa¥§ﬁi5§§ngn.activity was

7.4 X 10" g/ nmol /h. "SCB = Exanple 6 (1) Polynerization After
dryi ng usder \FGMBIRPDs 8Ly 06haY € eteaaledhylan dibentadeeny ol gge of 400mL
equi pped with a stirrer and repl acing the atnosphere thereof wth argon,
190nl 20 of hebeante-mstynldbnethylaid yl165k neftHy heXepleemsxp) thmandomr wer e
charged and the reactor was heated to 70C . After the raise of tenperature,
et hyl ene was dHeEhkeridedj usting at an et hyl ene pressure of 6kg/cnmZ. After
t he system was, stabhiljze 1 of triisobutglaluninun125 was char ged,

d .0. 25 [
successively,q}W§#h¥kﬁi%yl%Pﬁ§Fgggﬂﬂ§ﬁn¥ﬂﬁﬁﬂﬁgﬁ REAELERELEAPOri de was

Beamie (1) TRt TherrHHEFRERb Iy - SR R e o T e

pol ymeri;gati oy was S déed out for 30 minutes. As a result of the
pol yneri zation, 6.9g of an ethyl ene-1-hexene copol yner was obtained. s

Pol ymeri zat i o@infding1yivpsede bt &taferblylloy3Idpendd Bényl) (3-
tert—butyl—5—methogy-2-phenoxy)titanium dichloride,
dimethylsilylene(fetramethylcyclopentadienyl)(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



Exanple 7 (1) Synthesis of conpound (1-6) Into a 200m four-necked flask in

whi ch the 1o atnosphere was replaced with argon after reduced pressure

dryi ng under vacuum 20nl ( 20mmol ) of a hexane solution of diethylzinc

(1.02M and 100nmil of tetrahydrofuran were charged, and the m xture was

cooled to -78~ and stirred. Thereto, 26.2nl (30.7mvo1l) of 1s

pent af | uor ophenol (1.17M hexane squtFBﬁ) was added dropw se. After

conpl eti on of dropwi se addition, the tenperature was gradually raised to

roomtenperature, and stirring was carried out for 2 hours. Then, 92u 1 ( 5
| mol ) of HAD weergrhudali-2 -Rienpxi bpikarivy dighdogide.syringe. After

conpl etion of dropw se addition) stirring was_carried out at room

t enper at ure ovekMetlynisilydens(teingtdty 8Ll vkFECLerRshEaddendildt(31 ati on

under reduced pressure, and the sqlid prepared, was _drjied at. 120C for 8

hours under 1 AURIORGL b7 sBBEPY I et Dean L8R, ajshder 1des)

Pol yneri zatio i ; Is 149 i nner

vol e of - 400nt hees ek R e S L PLE P BREn e Rt B e

thereof wth . ; S I-a f: + 1 ne as a

cormnome\ryI wer ?%ﬁgr%%gpgﬁéﬁ%ﬁgﬁgé&t% %anzéjéh%g:tneé ?geégg&ﬂ,&ftt]a é‘:l ngpt he

rai se of tenpeyidnreriehyl ene was fed while adjusting at an ethyl ene

pressure of 6kg/cnZ. After the inside of systemwas stabilized, 0.25mvpl of

triisobutyl al Whinetthyhsitideged,trsneddsslisdilyl cPecBépentadienyl) (5-

methyl-3-trimethylsilyl-2-phenoxy)titanium

dichloride,

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-



nol of ethyl enebi s(indenyl)zirconiumdichloride was i o charged, 27.Ong
(78.5,u nol -Zn) of the conpound (1-6) obtained in the above-nentioned ( 1)
was further charged, and polynerization was started. The pol ynerizati on was
carried out for 30 mnutes. As a result of the polymerization, 1.3g of an
et hyl ene- hexene-1 copol yner 15 was obt ai ned. Polynerization activity was
8.7 | Obg/nol/h. SCB = 17.04. Exanple 81031) Pol ynerization of propylene A
magnetic stirrer was placed in an autoclave 20 having an inner vol une of
100mL, it was dried under vacuum and the atnosphere was replaced with
argon. Ther et @hgmoxy fhjtantps Gishlnridef the compound ( 1-2 ) obtained

in Exanple 2(1), O0.5nmmol1_of triisaobutylal um numand 2~.t nol _of
et hyl enebi s(i S5y sLdNilarediosieayildd It er bxbehut gane thy lisdd Yaut ocl ave

40g of propyl ene S _charged, tenperature s raised to 40'C, and
ppIyFerizigiOHQVB%@§¥§F?égge?ﬁfﬁx%ﬂﬁﬁ%ﬁgﬂxﬁiﬁpgﬁgl?ﬁrried ort f or FO 150
m nut es. a . ri i Qn, _of _a. ol ymer
wasobt ai ned. ﬁ%ﬁ@%%éYgé%;g§e§§é¥V|%faadégg}%%Q%ggg?n%?}ﬂégﬁ&l%qg 0, Mw~ Mh
= 1.9. Bsanpl & JRehdty P¥tHRT LR @fitamouyl (1-7) Into a 300l four-necked
flask in which the atnbsphere was replaced with argon after reduced

pressure dryi ngimeieyl yatitleneld ndRay(19Qq. Drremt Jbetypestmbluoxgani-| i ne and

70mL of toluene were charged, and to the m xture was cooled to 0~ and
stirred. Ther gilendxy) bihtanfiuni ditlehllomicle,l. 02M hexane sol ution) was

added, then the tenperature was gradually raised to roomtenperature, and
stirring was chiiedaybsilplepeqigdenyind TomehtbakYlchechéezipe2a white

slurry. After 15 stiigin was carried out for 8 hours under reflux
condi tion, volRR§Tr¥Rhtitantumgiehlorddss by distillation under reduced

pressure to obiaj |5 r L Af _drying the solid

pr oduct elgnder%leﬁﬁlgg%?égg&?g%g‘y@a@%% %ﬁr@% %f the solid product
and 100nml of tp|diene, Yef fakPEMIAY chl oti&e300n four-necked flask in which

t he at nosphere was replaced wth argon, and the m xture was stirred at room

tenmperature. Higietioylsiiylefat £0a9rmynh)( 20fprmaid-af ) tot ephanol (1. 17M
hexane 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-



25 solution) was added, and stirring was carried out for 68 hours. Volatile
materials were renoved by distillation under reduced pressure to obtain a
white 151 sdid. (2) Polynmerization After drying under vacuum an
aut ocl ave having an inner volume of 400nml equi pped with a stirrer and s
rrepl aci ng the atnosphere thereof with ar.gon, 190nml of hexane as a sol vent
and 10l of 1-hexene as a cononomer 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/cnR2. After the io inside of system was
stabilized, 0.b5AREENIEL sidivilsAnRRARPEN hlkdMAYMcAAF4@T 8focessivel y, 1, u

e LG e R
further chargeglgégﬁgg )@géé QQ%Q§i§ﬁ¥&§$d§tarted' The pol ynerizati on was

carried out for nat’'es. res he pol ynerization, 1.02g of an

et hyl ene- 1- hex | | L Leaki9n saH gL mas 2.0
Loyl ol /. 200 Ene ERRE STy LA £ Siddiept) (9L VERELBALYAN sAChindig- 20

at nospher wasphefba§gd iwanl vt @iIthlldeide of tetrahydrofuran and 40nml (
80mmo1l ) of ZnEtz ( 2M hexane

dimethylsilylene(fluorenyl)(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-



solution) were charged, and the mixture was cooled to 25 4~ . Thereto, 14
. 5ml ( 32mmp1 ) of pentafl uorophenol (2.21M tetrahydrofuran solution) was
added dropwi se for 50 m nutes. After conpletion of dropw se addition, 152
stirring was further carried out at 5~ for 1 hour. The tenperature was
lowered to 20~ by ice bath, and 7.3nl 72 . 3mopl ) of HZO( 9 . 9M
tetrahydrofuran solution ) was added d 8Bmﬁse 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 cafRergddyd tidandumpdichifiekde ef | ux condition ( 63C) . As a

result, the conponent (A) .was obtained as an vyel Low transparent sol ution.
to :Exangl e éL% {?Y%Ygagéé%?ﬁtf(‘iatai'ﬁééwgtfffja%%eg ab\h?%igﬂlg%}mn})s;)he][ eZvvzéfz :
repl aced w r.gon, .4 . etr r.of ur a o] n

ZNF hexane sol?lﬁ%ﬁ?dﬁziglgﬁgﬁégb?ﬂxﬁngﬁﬁﬁ%1ng?égﬁas cooled to 15 5~C .

Thereto, 34 -%%ﬁﬂm;ﬂce@&a g&églgzyéﬂéﬂéﬂQ@i‘%ghdfi%e%ﬁyl_si&ane

t et rahydrof uran sol ution) was a opw'se for m nut e fter

conpl etign of @iopise adehtibeidest i(vdg- was carried out at 5~C for 90
m nutes and then, further at 40~ for 70 m nutes. Then, the tenperature 20

was | ower ed t @l dnidoétbairhmeansy 1@:yEAdp rtndDdny DE iz @ hya s iddaed
dropwi se for 80 mnutes. After conpletion of dropw se addition, stirring

was carried outitanPagm fdme®dydi,ndttertand then, further, at 40~ for 120
mnutes . As aresult , the mxture was separated into a transparent 25

liquid articl @urglanige) Lekrgme thnlicyongrierdiennddigetR¥hsiiéne at room

tenperature over, night , .the volatile conponents were renoved by
distillation, & tﬁgﬁ?lﬁgd&ggnzyf% carried out at 120C for 8 hours under

reduced ,press {g L o) S 4 D44 pd product was
: n£¥14mig8ytht éguﬁgcigrl Ay SRyid Pre
obtalne&. Exa#&ﬁ% %m%ntz a f ouﬂlneéied ?*%s I'n which the
at nospher e Wasq it B¢ E6i VhhBt 3k aeRund ikfof£dé ahydrof uran and 40mi
(80mmo1) of ZnEtZ (2 hexane sol ution) were charged, and the m xture was
cool ed to 5~ .(pHeielphodphiddnteltrazdwtnlyl)cyildentadibnyldimeahepnhenol 10
(2.33M tetrahydrofuran solution) was added dropw se
-silanetitanium dibenzyl, (tert-butylamido)indenyl-
1l,2-ethanediyltitanium dichloride, (tert-

15 butylamido)indenyl-1,2-ethanediyltitanium dimethyl,
(tert-butylamido)tetrahydroindenyl-1,2-
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-



for 45m nutes. After conpletion of dropw se addition, stirring was carried
out at 5C for 90 m nutes and then, further, at 40C for 70 m nutes. Then,
the tenperature was | owered to 20C by ice bath, and 1.30nml (72mmol ) of 15
Hz0 was added dropwi se for 145 mnutes . After conpletion of dropw se
addition, stirring was carried out at 2Q€ for 60 mnutes and then, further,
at 40C for 120 mnutes . As a result , 'the mxture was separated into a
transparent liquid article and an yellow gel article . After standing 20

t hem al one at roomt enperature_over night the vol ati|l e caonponents were
removed by di SREFYREMAHC)ERETANNGP IRACREL IR RYL SAL ARG LGN WThour s
under reduced resigri. %ﬁ at[esult, 10. 39g of an yellow solid product was
obt ai ned. 2s :HH% Y13 6 A 200nt four-necked flask in which the

at nosphere wa it . A drof uran and 40mil

(80mmo1) of Zf\%@?{%ﬁfgﬁ&%%g?seg‘%qlong rseijf:%gég%gl,éhg% the m xture was

cooled to 5~ dnenebpidaésd. Iwkrt80mmol) of 3,5-difluorophenol (2.33M

t et rahydrof uran sol ution) was added dropwi se 5 for 120m nutes . After

conpl eti gn of wlitphamedagdiliosrenysidine ity VeSlame ticdnun aimzthylor 90

m nutes and then, further at 40C for 70 m nutes. Then, the tenperature was

| ower ed to 20d dime thybaminomed hy 17)Arelt Xty cpélopontadiadgdd dr opw se

for 80 mnutes . After conpletion 10 of dropwi se addition, stirring was

carried out attPoaniwpr(EHIN ddchdoridiahen, further, at 40~ for 120
article was qbtained. After

m nutes. As a ul t white vellow slurr 0
standing it zﬂ{éib%ﬁﬁ¥iﬁﬂf98ﬁﬁéﬁ§ﬂ$ﬁ$Fﬂﬂﬁeﬁﬂiﬁﬁ?l?ﬂéngap&FPV&'conponents
were renoved q_y 95!3*%%2%%?2&1@120%&”' ng was carried out at 120 for 8

hours under reduce result, 14.66g of an yellow solid

pr oduct g¢as_oby i fiethy FXRTRbB byt ATy T O 1686k AT LATY i n whi ch

the 20 atnosphere was replaced wth argon, tetrahydrofuran and 40ml

( 80mm1 ) of tAlHEFi¢meMIhedaenlvalidd on)Nwere charged, and the m xture

was cooled to 5 C. Thereto, 34 . 3nl ( 80mmol1l ) of perfluoro-tert-butanol

(2. 33M tetrapsirodlidibngbebhydn )t evaameddad arolopert 28i60y1120 ni nut es.

After conpletion of dropw se addition, stirring was carried out at 5~C for

90 minutes anditnium figblogidegc(Bor 70 minutes. Then, the tenperature

155 was | owered, to .20C b__Fv1 iée b%th, of . HBO was
BPBET:

and 0 .. 72ml 40 1,
added dropwi s lf“bert%%l?ﬁ' Rt egﬁﬁﬁlé%ﬁe&ht%¢i%?m§£m}§8°8ami on,
TR L S L R I N L
mesitylboraanthracenyl)zirconium dichloride, 2,2'-
thiobis[4-methyl-6-(l-methylethyl)phenoxyltitanium
dichloride, 2,2'-thiobis[4,6—
dimethylphenoxy]ltitanium 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-butylphenoxyl]titanium



standing it alone at roomtenperature over night, the volatile conponents
were renoved by distillation, and drying was carried out at |20C for 8
hours under reduced pressure. As a result, 26.35g of an yellow solid
product to was obtained. Exanple 15 Into a 200mL four-necked flask in which
the atnosphere was replaced with ar gon, ?lloml of tetrahydrofuran and 40ni
(80mmol ) of ZnEtZ (2M hexane 15 sol ut i*8 ) were charged, and the m xture
was cooled to 5C. Thereto, 34.3ml (80nmpl) of

1,1,1,3, 3, 3hexaf | uoro-2- propanal (2. 33M tetrahydrofuran sol ution) was
added dropwi sel¥bFORDOPRKABEes 2 Af t- @1 bR Re b bh( brmEEBEH-$c t&ddit i on,

tirri ied 20 S5C f 90 mnutes.and then, furth t 40C
For 70 m nut eou FHEANSEARY) SABER SRR TR0 306 by i ce bath, and
0.72ml (40 j f ] AL leti

of 'ar opui so adi T bAroRt Ry AP AES R N Al P RE B e oe g

then, 25 further;sabr496xiae 130 oM nu18Sin s A [ £SHbtny@-Bhidkgryel | ow

sol ution was obtalned.” After standing it dl one at roomtenperature over

ni ght, tke volmityEpKONBREGALEaniled Aoy fady dastickkati on, and
drying was carried out at 120 for 8 hours under reduced pressure. As a
result, 15.47¢pwiyhnly2}poopankidd apridcidii teasiwint @i cktlorCdepar ati ve Exanpl e
15 (1) Polynerization After drying under vacuum an autocl ave having an

i nner vol une ofducwedokeryppdd 3nbreransdigridahtl tepiusidigehyertdemspher e
thereof with argon, 190mL of ' _hexane as a solvent and_10ml of 1-hexene as
a comonomer 10 Rus etERReERYLEA4YHE InSrRmnPanRedirnidal fotapium After the

bressure of SRnEhSTIfeer LBRE (MR radu I REINER Il 3ad. 0. 28mmot of
tri i sobyoy! al i AR 82 86 98 e BUGHE 38l ofPl ok de OU 805 DL 6O

et hyl enebi s(i zi rconi um was charged, (100, u nol) of
ZnEtz (1.02M diexetey Eghshy2n) 1V8s phiepaierd il derk i eadigal ymeri zati on was
started. The polynerization was carried out for 30 mnutes. As a result of
t he pol yneri zatiahloxhdg, albla¢e , B0 difi soppdpyigphewapl pbl aBred. Exanpl e 16
(1) Synthesis of u-oxo-bis(diethylzinc) Into a 200nmlL four-necked flask in
whi ch the at mgsiaredbhamidpl §dEanium didurraifder tedst2d628ipressure

dryi ng under vacuum 10 f a hexane oi utjon, of diethylzinc (

L, I I 0
1. 02nol/L ) %my%?héﬁVgéﬁg'\ﬁ)élpéo HEEARk M e was stirred.

Thereto, . 154G hioride,

[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]titanium
tribromide, [hydrotris(3,5-

dimethylpyrazolyl)borate]titanium triiodide,



89.2nmg (4.95mo1l) of HZO was gradually added dropw se at room t enperature.
The content article becane opaque in yellow in accordance with proceeding
of the reaction. After 5 conpletion of dropwi se addition, stirring was
further carried out for 11 hours. The solvent was renoved by distillation
under reduced pressure, and drying was ggrri ed out to obtain 0.245g of an
yellow solid. ' (2) Polynerization io A ter drying under vacuum an

aut ocl ave having an i nner volune of 400nl equi pped with a stirrer and

| aci th t h f with , Onil_of I t
and toml of | 1-MSRRELS L Bt MeRe iy e Sate | REERBLeRo; was heat ed
to 70C . Afte%r%?Ikgﬁriééseéggdkgqg %2E§r6J et hyl ene was fed while

adjusting at an’e ene - pr ure o . After the inside of system

was stabilizegy;dk ?é??%égggF%QBQ%ME@ﬂHHﬂHHﬂyf&%fgﬁiggd, successively,

1.0 ~ nol of ethyl enhebi Yzirconi um di chl oride was 20 charged, 29
ong ( 146 !~ mlydr&frid(3950dReshly1pyeiadiai Nbirobé pt €8niamt he
above-nmentioned ( 1 ) was further charged, and polynerization was started.
The pol yseri zatnioiodbde caf hydtoawt sf(Gr, 53@irtrettes. As a result of the

pol ymeri zation, 0.663g of an ethyl ene-1-hexene 25 copol yner was obt ai ned.
Pol yneri zat i oPudtinyxgzohyllbogaxellGidandluym tiscthlongdegs, [ ~7 ] - 1
.30d1/g, Mw = 88000, Mw~w M1 = 1.9. 158 Exanple 17 (1) Synthesis of

bi s(pent af | udhopHeionds 3 né -farde&t200nt f our-necked flask in which the

at nosphere was r.epl aced w t rgon after reduced .s pressure drying under
Vacuum 5ot or e 2y TR L8 e SRR S SBEIEER L on o

di et hyl zi nc ( CLe ged and the m xture was cooled to -78~
. Thereto, 20&%“?5%nnn+%b%fgﬁaﬁe§§%g solution (I.Omw1l/L) of

pent af | ygr ophely MAFr &7 adyah byradded idaoRUns & rifid@MB, [tris(3,5-

dimethylpyrazolyl)methyl]titanium trichloride,
[tris(3,5-dimethylpyrazolyl)methyl]ltitanium
tribromide, [tris(3,5-
dimethylpyrazolyl)methyl]titanium triiodide,

15 [tris(3,5-diethylpyrazolyl)methyl]titanium
trichloride, [tris(3,5-
diethylpyrazolyl)methylltitanium tribromide,
[tris(3,5~-diethylpyrazolyl)methyl]ltitanium triiodide,
[tris(3,5-di~-tert-butylpyrazolyl)methyl]titanium

20 trichloride, [tris(3,5-di-tert-
butylpyrazolyl)methyl]ltitanium 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-



io tenperature . The content article becane white slurry in accordance with
proceedi ng of the reaction. After conpletion of dropw se addition, the
tenperature was gradually raised to roomtenperature, and stirring was
further carried out for 4 hours . The white solid prepared is was separated
by filtration with a glass filter, and]$ ying was carried out under reduced
pressure to obtain 3. 41g ( 7. 90mD1 g~ ~) of bis (pentafl uorophenoxy)
zinc as a white solid. 13C NWR (THF-d8): S 141.4 (m JGC F=233Hz), 141.8 20

139.0 JC- F=249Hz 7 JC- 36Hz Pol t Af t
g?;lng undeﬁnbgﬁﬁﬁﬁﬁ&wgﬁﬁ é§¥;ﬁévaﬁn%%Y§nn8P%Pg 0 ynerlz :agzlppegr
th t d t h ph h th ml of 25
hexane as & SofVBREPIAS TONETET AL HEDERS GemBOBBASNARes Shar °2$awg and
t he reactor “a§1§§§§§§1 i@%; £ ﬁgn%ff giéﬁeOf oenperature, ethylene

was fed while t1ng ‘at pressure of 6kg/cnZ. After the
i nsi de of SySt&ﬂh%ﬁoé‘z&%@l‘yﬂeﬁﬂa Q: a&f 1hr yhsehuaytl- 148 e y@s
charged, successively, 1.0~ nol et hyl enebi s(i ndenyl ) zi rconi um

di chl ori de wasthesbBad@Rploud@80i £ Q%,pu.am-ld) withtdef Thoeidenpdibcombda) ned in
t he above-nentioned (1) was further charged, and pol ynerizati on was
started. The pdijcdideat dimetdsylardiethyplt ddis@0ropylt.es. As a result of
the polynerization, 1.35g of an ethylene-1-hexene copol yner 1o was

obt ai ned. Pol y%smamp@md@mmew vhbswmm%gmﬁép/)h dgmpthopdde, ( ~1 ] =
1.41dl/g, Mv dfethOXl%M/N%l -n- butox éépgdflégbrg%%x %% %% Exanpl e 18

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 qtom is a nickel atom include 2,2'-
methylenebis[(4RY-4-phenyl-5,5'—
dimethyloxazoline]lnickel dichloride, 2,2'-

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

20 diethyloxazoline]nickel dibromide, 2,2'-
methylenebis[(4R)-4-phenyl-5,5'-d4i-n-
propyloxazolinelnickel dichloride, 2,2'-
methylenebis|[ (4R)-4-phenyl-5,5'-di-n-
propyloxazolinelnickel dibromide, 2,2'-

25 methylenebis[(4R)-4-phenyl-5,5"-
diisopropyloxazoline]lnickel dichloride, 2,2'-

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



(1) Synthesis of bis(pentafluorophenoxyzincoxy) 15 nethyl borane conpound
Into a 200nl four-necked flask in which the atnosphere was replaced with
argon, 655.4ng ( 10.6mmo1l) of nethylboric acid (97~) and 50mL of tol uene
were charged and the m xture was cooled to -78~. While 20 vigorously
stirring the slurry article, 20.8m ( i{o. 2mol ) of znEtz ( 1 . 02M
hexane sol ution ) was added dropw se. white gel precipitate was prepared
in accordance with increase of the anount of dropwi se addition. After

conpl etion of dropwi se addition, the 25t grature was gradually raised to
oom tempor at ul b SERACBTLOMARD VS T SReE RLPEPBAd8: 2 2 houts
Thereto, 11.9 f, pent epol (1.78M hexane 160

sol ution) ms%?éﬁ%%%ﬁggé%égé@r o‘fp 1{séejr(i-)slégjfcl)%gs1t| rring was further carried

out for 11 h0U%_,S_cy[{-'h]ShéS}ky‘i%&taz@%ﬁmﬁg%fydgeéiégga%;,02,\l,%fr]\d_ef reduced

pressure, and drying was carried out to tarn ite powder. 5

(2) Polyneri zahé Ry Peh8bi8IYi4ARY -UNgGHe WL UsING a0 aut ocl ave having an inner
vol unme of 400mL equi pped with a stirrer and replacing the atnosphere

t hereof wi th adfopclaRenylokazexane htickesD| dEbtomndelOntl 20f- 1- hexene as a
conononer 1o were charged and the reactor was heated to 70C . After the
rai se of tenperathydenebhglldrd® )was Hreshwhi 5 €5 &dj usting at an et hyl ene

pressure of 65&4cnﬂ. After the inside of systemwas stabilized, 0.25mm1 of
triisobutyl al U ReERAEECXREPARE INicdeki diFylonide; 2527pt of

The 71 ne. conpdtiiBbeaF ALA LN ARd SR rened oned ( 1) nas further |
cut for 30" mi rotEERGERLLAROHTR AR A AR pf2h- 3 d2g of an
et hyl energl- hexgpaen $PEREY B (WRS -ARtA IR - 08 yreri zation activity was 6.8 X
| Gbg/ nol / h. Exanple 19
diethoxyoxazoline]lnickel dichloride, 2,2'-
methylenebis[ (4R)-4-phenyl-5,5"'-
diethoxyoxazoline]lnickel dibromide, 2,2'-
methylenebis|[(4R)-4-phenyl-5,5"-

15 diphenyloxazoline]lnickel dichloride, 2,2'-
methylenebis[ (4R)-4-phenyl-5,5"-
diphenyloxazoline]lnickel dibromide,
methylenebis[(4R)—4—methyl-5,5'-di—(2-
methylphenyl)oxazoline]lnickel 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"'-di~(2-

25 methoxyphenyl)oxazoline]nickel dibromide,
methylenebis[(4R)-4-methyl-5,5"-di- (3~

methoxyphenyl)oxazoline]lnickel dibromide,



(1). Synthesis of compound (I1-8) 25 Into a 100nmL flask in which the

at nosphere was replaced with argon, 18.3nmL (18. 7mmpl) of diethyl zinc
161 charged and the

(1. 02M hexane solution) and 10nmL of toluene were
10. 5nml (18. 7nmol) of pentafl uorophenol

m xture was cooled to -78C. Thereto,
(1.78M hexane solution) was gradually added dropw se. After conpletion of
dropw se addition, tenperature was 5 gradﬁé}Iy rai sed to room tenperature,

and stirring was further carried out for 1 hour. Then, 10mlL of a tol uene
( a mxture of

solution of 1 . fMé&hii% of 1, 3-cycl opent anedi ol
cis-isomer and trans?iséﬁ¥%§§ﬂ§%53éﬁfﬂ?EHYbySABdnbgh(QQ., Ltd.; purity =
roomtenperature, and stirring was

95~) was gradual ng t Adstee hiedir j.se at C
carried out over night. Ther}{fi)t Ee zz%}%%lnhﬁgeleMbedmb_neQi stillation under
s dried at roomtenperature

reduced pressuretethylehebsealrise d
under reduced pressure to obggﬁﬁﬁgﬁngiﬁzﬁhﬁ¢%ﬁkﬁﬂendlihe8531l5 (2)
PolynerizationIQXQ#Obmvang}und@kewaﬁﬂ%@da}éﬂﬂOC|ave havi ng an i nner
vol une of 400nt %ﬁﬂﬁg ed with a stirrer an %ﬁﬂacing t he at nosphere
thereof with arJ&i, bb$[hpinc¢(qg)a4sgkﬁﬁﬁ; and 10ml of 1-hexene as a
I%g ed and the reactor was HealXEQblme~5,1néter the
€

conononmer 20 wep 4
rai se of tenperatur 13A%hkn ielse 1 edipbbhe gadj usting at an et hyl ene
the jnside of systemwas stabilized, 0.25mvol of

pressure of 6kgh 3 i
68Ky 184k éﬂ&ﬁgﬁrgﬁeﬁgtsivméYhleQago§§€%%#b%?I22~ cnol- Zn)

triisobutylal um nunm was Ch : '
of The compound (| By “sBfa a4 e MUl teistermnt | oned ( 1) whs. fur ther
char ged, methylenebis[spiro{(4R)-4-methyloxazoline-5 !

10 cycloheptane}]nickel dibromide, 2,2'- o
methylenebis[(4R)-4-1sopropyl-5,5-
dimethyloxazoline]nickel dibromide, 2,2'-
methylenebis[(4R)—4-isopropyl-5,5-
diethyloxazoline]nickel dibromide, 2,2'<

15 methylenebis[(4R)-4-isopropyl-5,5-di:n-
propyloxazoline]nickel dibromide, methylenebis[(4R
4jisopropyl-5,S-diisopropyloxazoline]nickel -
dibromide, 2,2'-methylenebis[(4R)-4—isopropyl-5 5
dicyclohexyloxazoline]nickel dibromide, 2 27~ -

20 methylenebis[(4R)—4-isopropyl-5,5- o
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: o

25 methylphenyl)oxazoline]nickel dibromide, 2 2
methylenebis[(4R)—4-isopropyl~5,5-di-(4: o
methylphenyl)oxazoline]nickel dibromide, 2 2



162 and pol ynerization was started. The pol ynerization was carried out for
30 mnutes. As a result of the polynerization, 0.53g of an

et hyl ene- 1- hexene copol yner was obt ai ned. Pol ynerization activity was 1.1X
5 1 Gbg/ mol /h. Exanple 20 (1) Synthesis of compound (1-9) Into a 100nl fl ask
in which the atnosphere was replaced with argon, 1.01g (8.04nmmpl) of 1,2,3
io trihydroxybenzene and 30ml of toluehdé?were charged, and the m xture was
stirred and cooled to O~. Thereto) 15.8nl (I6.1nmol) of diethylzinc (1.02M
hexane sol ution) was added dropw se. After conpletion of dropw se addition,
t enper at ure wdkeghuteRebisi 4dRdd 4-d sPPuQRIA t2rpeht (e, and stirring was
further carried out for 24 hours. Thereto, 4. 0pfl (8. Ogmol) of

pent af | uor oph&MSFRYB¥RRenY béA¥ageldnied M Glal RO EBwi ¢e2ar room

further carri & GoriouRaoal CARIne " RETCRA A1 1 &2hal®F 2l s vere removed by
Feduced pross TG E KT B e s R TP 2 o 25 A ter
drying ugder e B PEURYC 4NIVWF Y 1 1HEs - ypl pge of 400ml equi pped
with a stirrer and replacing the atnosphére thereof with argon, 190nl of
methoxyphenyl)oxazoline]nickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-isopropyloxazoline-5,1"'-
cyclobutane}]lnickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-isopropyloxazoline-5,1"-

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

15 methylenebis[(4R)~-4-isobutyl-5,5-
dimethyloxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)-4-isobutyl-5,5-
diethyloxazolinelnickel dibromide, 2,2'-
methylenebis[(4R)-4-isobutyl-5,5-di-n-

20 propyloxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)~4-isobutyl-5,5-
diisopropyloxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)-4-isobutyl-~-5,5-
dicyclohexyloxazoline]lnickel dibromide, 2,2'-

25 methylenebis[ (4R)-4-isobutyl-5,5-
diphenyloxazoline]nickel dibromide, 2,2'-

methylenebis[ (4R)-4-isobutyl-5,5-di-(2-



163 hexane as a solvent and 10mL of 1-hexene as a conononer 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/cne. After
the 5 inside of systemwas stabilized, 0.25nmmp1l of triisobutylal um num was
charged, successively, 1.0 a nol of ethylenebis(indenyl)zirconium

di chl ori de was charged, 26.0ng (119~tnd13Zn) of the conpound (1-9) obtained
in the above-nmentioned ( 1 ) was further charged, to and pol yneri zati on was
started. The polynerization was carried out for 30 mnutes. As a result of
t he pol yneri zate timylphérhyglibxamodtimy JericsKe hekidmeornb@el y@eR 'was obt ai ned.
Pol ynmeri zation activity was 4.8X 1059/ nol/h. 15 Exanple 21 (1) Synthesis of
conmpound (L—(methwbeaebmsﬁﬁ4RDa§kﬂS¢hMﬁXﬂrQkﬁr@inbéphere was repl aced

wi th argon, (8.07mmo1) of 1,2, 3tr| hydr oxybenzene and _30nmlL of tol uene
were char ged) "éfh 72%P¥ﬁBYFn)5?f‘9|z81\?oﬁ‘§ 134Gk ‘?ﬂﬂr%i‘a 8d £020=. Thereto,

(ijogvrrnﬂs(eMAfzmel ?’é?ﬁ ¥6?h3(:3§)\]ﬁsgi’|\4at&g]l >“fi(r)li & ﬁ%lé(r)g% u\rNgvangS(rjadual |y

raised tqQ roo S ar d_out 25 for 24
hour s. Theret ?é@?%%{ﬁﬁ’ﬂﬁgqf?ﬁ Serlg:tw% uéc#%% e%% (E t ol uene

sol ution) was raddesh &rop:$¢ 48l Qog@gyﬁgyygglgfaijﬁier conpl eti on of 164
dropwi se addition,  and stirring was further carried out over night. Then,
vol atile mat erxﬁ@moxwﬁeﬁymmdzbmweqmﬂdwm ai.brewiidde gobird prepared was
dried at roomtenperature under reduced pressure to obtain 7.89g of 5 the
conpound (|- 1l0jetk)émeéphei (48)i-an iAobert w46 - ddd€8-vacuum an aut ocl ave
having an inner volume of 400ml equipped with a stirrer and repIaC|ng t he
at nospher e th@F%@!OWP%GHYQéﬁvaQE#medﬂ%%M%i@esonént‘ and 10ml of

1- hexene as a comononer ea was heated to 70C .
After tH® rai & }%H$B¥§ E#g ﬁfﬁgﬁ} Qﬁéim ?e adj usting at an
et hyl ene pres 1 m yStabilized,
0. 25mmol of 1 %&%@E@éﬁﬂo}rﬁafﬁéﬁn\ﬁtg pEIT At e?%uﬁ%‘ggl vg?;i/, . Ot
methylenebis[spiro{(4R)-4-isobutyloxazoline-5,1"-

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

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

’ cycloheptane}]lnickel dibromide, 2,2'-

20 methylenebis[(4R)-4-tert-butyl-5,5-
dimethyloxazolinelnickel dibromide, 2,2'-
methylenebis[ (4R)-4-tert-butyl-5,5-
diethyloxazolinelnickel 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-

diisopropyloxazoline]lnickel dibromide, 2,2'-



nmol of ethyl enebi s(indenyl)zirconiumdichloride was charged, 38.6ng (133, u
nol - Zn) of the conpound (I-10) obtained in the above-nentioned ( 1 ) was
further charged) and pol ynmerization was started. The pol ymerizati on was 20
carried out for 30 mnutes. As a result of the polynerization, 0.13g of an
et hyl ene- 1- hexene copol yner was obtai ned, Pol ynerization activity was 2.6X
| Gsg/ nol / h. Exanple 22 25 (1) Synthesiélﬁf conpound (1-11) Into a 100nl
flask in which the atnosphere was replaced with argon, 8.0mL (8.2mvpl) of
di et hyl zi nc 165 (1. 02M hexane solution) and 10nl of tol uene were

charged, and fethyleneblah§4B)rArdé@rdn® o<t 3o 78~ . Thereto, 4 . 6nml (

8 . 2mmol ) of_ pentaf] uorophenol (1.78M_toluene solutjon) was gradually
added dropmﬁs@@E??HY%PxEBEﬁFEFﬂB&chld 'qgiéhkﬁéi%nj t enperature was

gradual |y raised . to roomt rature, .a irying was further carried out
for 1 hour. Tméihfﬁiﬁgg%ﬁfgﬁﬁﬁlf §Ft§aﬁ%£%lzg1§arene ( 89%)
(manuf act ur ed fay, i : : ney 4 i yas:added, and
stirring was (%ﬁf%%#%ﬂ%%xgégélﬁ%]_ Pg]éﬁ?'e%l%ﬁoﬁt?{)e_ materials were
renoved By di %éﬂﬂﬁié:?é‘bié[‘@4k')‘e454%':‘i-Mxﬁﬁﬁf-@,mdef'ZEd at room
tenperature under reduced pressure to obtain 2. 52g of the conpound (1-11).
(2) Pol yneri zatd iy Ifh v B oflay bdnenadickedc @i romiadd pck age-~-havi ng an

i nner volume of 400mL equi pped with a stirrer and replacing the atnosphere
t hereof with aregthyld®ebdsbf 4R¢xdnseas -dudatlreént e (BNl of 1- hexene as a
conononmer ' were charged and the reactor was heated to 70~ . After 20 the

rai se of tenp&edthirkoheryy)erazadinedaimhale HBTAMIGRY o8- An-et hyl ene

Friisobut yl al dbrrreaeoERnl 8- ASsEReS R TS Ly o o 2

ethyl engRi s(i galenyl ) g &£91) 87 Ib§2haThd2K4AS aibromide, 2,2'-
methylenebis[(4R)-4-tert-butyl-5,5-di-(2~
methoxyphenyl)oxazoline]nickel dibromide, 222'—
methylenebis[(4R)-4-tert-butyl-5,5-di-(3~
methoxyphenyl)oxazoline]lnickel dibromide, 2,2'-

15 methylenebis[ (4R)-4-tert-butyl-5,5-di-(4-
methoxyphenyl)oxazoline]nickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-tert-butyloxazoline-5,1"-
cyclobutane}]nickel dibromide, 2,2'-

i methylenebis[spiro{(4R)-4-tert-butyloxazoline-5,1"'-

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

25 methylenebis[ (4R)-4-phenyl-5,5-
dimethyloxazoline]nickel dibromide, 2,2'-

methylenebis[ (4R)~4-phenyl-5,5-



25 charged, 41.2ng (117,u nol-2Zn) of the conpound (I-11) obtained in the
above-nentioned ( 1 ) was further charged, and polynerization was started.
The pol ynerizati on was 166 carried out for 30 minutes. As a result of the
pol yneri zation, 0.084g of an ethyl ene-hexene-1 copol yner was obt ai ned.

Pol ynmeri zation activity was 1.7 X 105g/npl/h. s As described above in
detail, according to the present i nventtdn, a conpound ot her than a
conmpound of Group Xl as a conpound capable of formng a catalyst for

addi tion polynerization which reveals a high polynerization activity by

usi ng as a catdlgthylewarelinsisiekelr siibranidai oh;21s provided, and a

production nethod of the conpound, a catah%st conponent for addition
pol yneri zat i oMeddRpF¢ReEPESE h8RI ApERSRY Ia Tt H Y- f or additi on

pol ymeri zation which is de usi ng e conpou nd reveal s a high
ponnerizatioﬁFﬁ?%ih*%f? }n53§15%%§ﬂéihgﬂﬂl 3t oc Sg for producing an

ol efin pol yner | ; sty _fer digd igon pol yneri zation, are

provi ded. 1§f€§i§%i§§igﬁhﬁké|3c§?§#?%t%kﬁzwmng gr oup- cont ai ni ng net al
conpounds(l) rENESEFGEF1E¥atbeideneidkdordnrondde, U921 LXKk-1 Ms~~m
T4AR~03_m 5 wherein Mo represents an atomof Goup Ill to XII or the

| ant hani de semethylendiei $p( 4RJ-¢ -phlkngl-8har a plural nunber of MS' s
exist, they nmay be nutually the sane or different; X2 represents an at om of
the Group Xl VdiGymiohékyptotreapiiel]ndickelie dddrranmiide Tadl 2/ -when a pl ural
nunber of XZ's exist, they naﬁdbe mutual ly the same or different; RO

represents anmethstkenenbds i ¢RAr dnPhgnglodp Sor a group containing an

el ectron-w t hdr.aw n oup; when.a_ plural nunber of R9's exist, they may be
it el by the SopheiEl GrreltRe 1 P cabEORT Sy din BE- the G oup X 11 of
the Peri qdic nts drogen; at a hal ogen atomor a
hydrocarl on g}‘%ﬁﬁ%ﬁéﬁbggfﬁﬁ hn ?fl%gw'ofsq%i'%ie Ist, they may be nutual ly
the same or dimfeft‘i{&&r};rﬁeﬂylvsl')'Jfﬁaﬁsmflﬁé‘?ﬂﬁ%k%lvﬁi‘ﬁl“cﬁnﬁe,'V52,iU: represents a

val ence of XZ; an -represents a nuneral satisfying 1<nx3. 2. The

conmpound accoméithy Ienebbs [ 4R) whephienyX2 5, -alin (3-0gen atom or an
methylﬁhenyl)oxazoline]nickel 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}]lnickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"-

cyclohexane}]nickel dibromide, 2,2'-



oxygen atom 3. The conpound according to claiml or 2, wherein RO is a
hal ogenat ed 20 hydrocarbon group. 4. The conpound according to any one of
claims 1 to 3, wherein MSis an atomof the Goup XliI. 5. The conpound
according to Claim4, wherein the atomis zinc. 6. The conpound accordi ng
to any one of clains 1 to 4, wherein T4 is a boron 25 atom 7. A catalyst
conponent for addition polynerization conﬁﬁ%ed of the electron w thdraw ng
group-contai ning netal conpound (1) of any one of clains 1 to 6.
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#10% & () -! 10%Fe=R)=dEMB7| R IBAME Bl bor § Agenanlpthyl (Py R® & R

X°=F X*= F X* = F

R°=Rf=H R°=Rf=methyl Acenaphthyl by R® & Rf

X*= Cl1 X*= Cl X* = C1

R°=Rf=H R°=Rf=methyl Acenaphthyl by R® & Rf

X'= I X*= I X* =1

R°=Rf=H R°=Rf=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°=R*=H R°=Rf=methyl Acenaphthyl by R® & Rf

X*=n-propyl |X"= n-propyl X* = n-propyl

R°=Rf=H R°=Rf=methyl Acenaphthyl by R® & Rf

X*=isopropyl| X*= isopropyl |X® = isopropyl

R°=R'=H R°=Rf=methyl Acenaphthyl by R® & Rf

X*= n-butyl |X?= n-butyl X? = n-butyl

R°=Rf=H R®=Rf=methyl Acenaphthyl by R®* & R
| 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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2,6-bis-[1-(2,6-
dimethylphenylimino)ethyl]pyridineiron dichloride,
2,6-bis-[1-(2,6-diisopropylphenylimino)ethyl]

5 pyridineiron dichloride, 2,6-bis-[1-(2-tert-
butylphenylimino)ethyl]lpyridineiron dichloride,
[hydrotris(3,5-dimethylpyrazolyl)borate]liron
chloride, [hydrotris(3,5-dimethylpyrazolyl)
borateliron bromide, [hydrotris(3,5-

10 dimethylpyrazolyl)borate]iron iodide,
[hydrotris(3.,5-dimethylpyrazolyl)borateliron methyl,
[hydrot;is(3,5-d1methylpyrazolyl)borate]iron ethyl,
[hydrotfis(3,5-dimethylpyrazolyl)borate]iron allyl,
[hydrotris(3,5-dimethylpyrazolyl)borate]iron

15 methallyl, [hydrotris(3,5-diethylpyrazolyl)
borateliron chloride, [hydrotris(3,5-
diethylpyrazolyl)borate]iron bromide,
[hydrotris(3,5-diethylpyrazolyl)borate]iron iodide,
[hydrotris(3,5-diethylpyrazolyl)borate]iron methyl,

20 [hydrotris(3,5-diethylpyrazolyl)borateliron ethyl,
[hydrotris(3,5-diethylpyrazolyl)borateliron allyl,
[hydrotris(3,5-diethylpyrazolyl)borate]iron
methallyl, [hydrotris(3,5-di-tert-
butylpyrazolyl)borate]iron chloride, [hydrotris(3,5-

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

iodide, [hydrotris(3,5-di-tert-
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exemplified in the above-mentioned iron compounds.
| Moreover, among the metal compounds(II)

10 represented by the general formula[ll], specific
examples of U -0x0 type compounds include U -
oxobis{isopropylidene(cyclopentadienyl) (2-
phenoxy)titanium chloride},

U -oxobis{isopropylidene(cyclopentadienyl) (2-
15 phenoxy)titanium methoxide},
U -oxobls{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}, 4
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oxobis{isopropylidene(tetramethylcyclopentadienyl) (3
-tert-butyl-5-methyl-2-phenoxy)titanium chloride}, ¢
-oxobis{isopropylidene
(tetramethylcyclopentadienyl) (3-tert-butyl-5-methyl-

10 2-phenoxy)titanium methoxide}, u-
oxobis{dimethylsilylene(cyclopentadienyl)(2-
phenoxy)titanium chloride}, u -
oxobis{aimethylsilylene(cyclopentadienyl)(2-
phenoxy)titanium methoxide}, i -

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}, J
oxobis{dimethylsilylene(methylcyclopentadienyl)(2-
phenoxy)titanium methoxide}, u -
oxobis{dimethylsilylene(methylcyclopentadienyl)(3-
tert-butyl-5-methyl-2-phenoxy)titanium chloride}, &

25 -oxobis{dimethylsilylene(methylcyclopentadienyl)(3-
tert-butyl-5-methyl-2-phenoxy)titanium methoxide}, u

-oxobis{dimethylsilylene
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5 oxobls{dimethylsilylene(tetramethylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium chloride},
U -oxoblis{dimethylsilylene
(tetramethylcyclopentadienyl)(3-tert-butyl-5-methyl-
2-phenoxy)titanium methoxide} di-u -

10 oxobis[isopropylidene(cyclopentadienyl) (2-
phenoxy)titanium], di-u-
oxobis[1sopropylidene(cyclopentadienyl)(3-t§ft-
butyl-5-methyl-2-phenoxy)titanium], .

di-u-

15 oxobis[isopropylidene(methylcyclopentadienyl) (2-
phenoxy)titanium], di-u-
oxobis[isopropylidene(methylcyclopentadienyl) (3-
tert-butyl-5-methyl-2-phenoxy)titanium],

di- i -oxobis[isopropylidene

20 (tetramethylcyclopentadienyl) (2-phenoxy)titanium],
di- Ut -oxobis[isopropylidene
(tetramethylcyclopentadienyl)(3-tert-butyl-5-methyl-
2-phenoxy)titanium], di- i -oxobis
[dimethylsilylene(cyclopentadienyl)(2-

25 phenoxy)titanium], di-u-
oxobls[dimethylsilylene(cyclopentadienyl)(3-tert-

butyl-5-methyl-2-phenoxy)titanium], di- /-
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Vil oxobis[dimethylsilylene(methylcyclopentadienyl)(3-
tert-butyl-5-methyl~2-phenoxy)titanium], di-u-

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 atomis nickel atom,
nickel nitrate, nickel perchlorate, nickel acetate,

20 nickel trifluoroacetate, nickel cyanide, nickel oxalate,
nickel acetylacetonate, bis (allyl) nickel, bis(1,5-
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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tetrakis(triphenylphosphine)nickel, dichloro[1l,2- bis

(diphenylphosphino)ethane]nickel, bis[1l,2-
bis(diphenylphosphino)ethane]lnickel, dichloro[l,3-
5 bis(diphenylphosphino)propanelnickel, bis[1l, 3-
bis(diphenylphosphino)propanelnickel, 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 yanadium
atom include vanadium 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
methyltetrahydrofuran and the like.
Among the metal compounds(II), specific examples of
a éompound in 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(II) 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 in which L in
thé general formula [10] i1s a group having at least one
cyclopentadiene type anion skeleton, are preferable.
(III) Organoaluminum compound

As the organocaluminum compound (III) which is a

20 component used for the catalyst for addition

polymerization of the present invention, known

organoaluminum compounds can be used. The
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(wherein R" represents a hydrocarbon group, all of RP'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 i1s 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 gfoup, 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.

Further, 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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atom, a bromine atom or an iodlne 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-methy;phenoxy group, a 4-methylphenoxy group, a
2,3-diméthylphenoxygroup,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-
trimethylphenoxy group, a 2,4,5-trimethylphenoxy group,

I 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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group or the like, or an aryloxy group such as a phenoxy
group or the 1like.

The aralkyloxy group in Y is preferably an
aralkyloxy group having 7 to 24 carbon atoms, and

10 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-

15 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-

20 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-

25 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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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 benzfloxy group 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 sqch.as a phenoxy

| group or the like.

20 Specific examples of the organocaluminum 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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5 dichloride, n-propylaluminum dichloride, n-

butylaluminum dichloride, isobutylaluminum

dichloride, n-hexylaluminum dichloride and the like;

dialkylaluminum hydrides such as dimethylaluminum

hydride, diethylaluminum hydride, d4i-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(tert-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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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, preférably froml : 1to 5000 : 1, and more preferably
a molar ratio of a range of from 1l : 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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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 moisture, 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 1s used as a solvent, a bulk
polymerization in which polymerization is carried out
25 in a 1liquid 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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5 The polymerization temperature is usually from
-100C to 350C, preferably from -20C to 300C, and more
preferably from 20C to 300C. 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-l 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 the;eof 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
l1,5-hexadiene, 1,4-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 like; 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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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
methacrxiate, ethyl methacrylate, n-propyl
methacrylate, isopropyl 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

l1-butene, ethylene and 1-hexene, propylene and 1-butene,
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The catalyst for addition 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 1limited thereto.
The measurement values of respective items in
20 Examples were measured according to methods described
below.

(1) The content of a-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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It was measured at 135C in a tetralin solution
using an Ubbelohde viscometer.
(3) Measurement of *C-NMR
5 JNM-EX270 (67.5MHz, '°C) of Nihon Denshi Company
wés 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
conditio.n.s according to a gel permeation chromatography
(GPC). Calibration 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: 140T
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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retaining for 10 minutes.

Measurement: 40C to 160C(5C/min.)

5 Example 1

(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 (10mmol) of pentafluorophenol
(1.78M, hexane solution) was added dropwise. After
completion of dropwise addition, temperaturé 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-d48): 01.18 (t,3H, J=7.9Hz, ZnCH,CH,),

25 0.28 (q,2H, J=7.9Hz, ZnCH,CH,)

3C-NMR (THF-d8): 0141.9 (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 ralse 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.imol of
ethylenebis(indenyl)zirconium dichloride was charged,
22.1mg k86.2;£mol-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-1l-hexene copolymer
was obtained. Polymerization activity was 1.6X
10’g/mol/h. SCB = 13.73, [7N] = 1.24d1/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 -78°C. Thereto,

6.9m1 (10mmol) of pentafluorophenol (1l.48M, hexane
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gradually added dropwise by a micro syringe. The content
became white slurry-1like. 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 preésure 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-2n) of the compound (I-2) obtained in

the above-mentioned (1) was further charged, and
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polymerization, 8.69g of an ethylene-1l-hexene copolymer
was obtained. Polymerization activity was 1.7X
5 10’g/mol/h. SCB = 16.46, [Nn] = 1.33dl/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
tetrahfdrofuranwerecharged,andthenuxturewascooled
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 a micro
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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10} Ov*\ 117B1 (2) Polymerization

5 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

10 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,

15 31.4mg (122 /tmol-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-1l-hexene

20 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)

25 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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41 (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 ;.mder reduced 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, 0.3 U
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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(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

1o solution of diethylzinc (1.02 M) and 100ml of
tetrahydrofuran were charged, and the mixture was cooled
to -78C and stirred. Thereto, 8.7ml (10mmol) of
pentafluorophenol (1.17M, hexane solution) Qas 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
#41 (15.3mmol) of H,O0 was gradually added dropwise by a
micro syringe. 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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mol of ethylenebis(indenyl)zirconium dichloride was
charged, 9.3mg (554mol-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, 11.06g of an ethylene-l-hexene
copolymér 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 stirrer
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 ralse 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, 0.34mol of
ethylenebis(indenyl)zirconium dichloride was charged,

23.2mg (90.54mol-2n) of the compound (I-3) obtained in
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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
tetrahydrofuranwerecharged,andthendxturewascooled
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,O 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 solid 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, 0.3U4
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 polymerization 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, 1t was dried under vacuum,
and the atmosphere was replaced with argon. Thereto,
70.6mg (2754 mol-Zn) of the compound (I-2) obtained in
Example 2(1), 0.5mmol of triisobutylaluminum and 24
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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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
pentafluorocaniline and 70ml of toluene were charged, and

10 the mixture was cooled to 0C and stirred. Thereto,
176.6ml of diethylzinc (1.02M, hexane solution) was
added, then the temperature was gradually raised to room
temperature, and stirring was carried out ovér 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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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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Into a 200ml four-necked flask in which the

atmosphere was replaced with argon, 40ml of

tetrahydrofuran and 40ml (80mmol) of ZnEt, (éM, 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 40C for 120 minutes.

As aresult, the mixture was separated into a transparent

25 liguid 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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stirring was carried out at 5C for 90 minutes and then,
further‘ at 40C for 70 minutes. Then, the temperature
was lowered to 20C by ice bath, and 1.30ml (72mmol) of
15 H,0 was added dropwise for 145 minutes. After completion
of dropwise addition, stirring was carried out at 20
for 60 minutes and then, further, at 40C for 120 minutes.
As aresult, the mixture was separated into a transparent
ligquid article and an yellow gel article. After standing
20 them alone at room temperature over night, the volatile
components were removed by distillation, and drying was
carried out at 120C for 8 hours under reduced pressure.
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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gltlon, stirring was carried out at 20T
for 60 minutes and then, further, at 40C for 120 minutes.
As aresult, a white yellow slurry article was obtained.
After standing it alone at room temperature err night,
the volatile components were removed by distillation,

15 and drying was carried out at 120C for 8 hours under
reduced pressure. As a result, 14.66g of an yellow solid
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
STZ.Thereto,34.3ml(80mmol)cﬁfperfluoro—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
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for 60 minutes and then, further, at 40C for 120 minutes.
5 As a result, a white yellow solution was obtained. After
standing it alone at room temperature over night, the
volatile components were removed by distillation, and
drying was carried out at 120C for 8 hours under reduced
pressure. As a result, 26.35g of an yellow solid product
10 was obtained.
Example 15
Into a 200ml four-necked flask in which the
atmosphére was replaced with argon, 40ml of
tetrahydrofuran and 40ml (80mmol) of ZnEt, (2M, hexane
15 solution) were charged, 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. After
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 40°C for 120 minutes. As a result, a white
yvellow 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 l-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
inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 1.04
15 mol of ethylenebis(indenyl)zirconium dichloride was
charged, 0.1lml (1004mol) of ZnEt, (1.02M, hexane
solution) 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, 1l0ml (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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accordance with proceeding of the reaction. After

5 completion 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.

k (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 és a solvent and 10ml of l-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, 1.0U
mol of ethylenebis(indenyl)zirconium dichloride was

20 charged, 29.9mg (1464mol) of 4 -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 activitywas 1.3

X10°g/mol/h. SCB = 13.96, [n] = 1.30d41/g, Mw = 88000,

Mw/Mn = 1.9.
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(1) Synthesis of bis(pentafluorophenoxy)zinc
Into a 200ml four-necked flask in which the
atmosphere was replaced with argon after reduced
5 pressure drying under vacuum, 50ml of hexane and 10ml
(10mmol) of a hexane solution of diethylzinc (1.00mol/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 temperatﬁre 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.
C-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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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, 1.35g of an ethylene-1-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 111.5TC.
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,

11.9ml (21.2mmol) of pentafluorophenol (1.78M, hexane
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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-1-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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further carried out for 1 hour. Then, 10ml of a toluene
solution of 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
10 dropwise at room temperature, and stirring was carried
out over night. Then, the solvent was removed by
distillaﬁion under reduced pressure, and the solid
prepared was dried at room temperature under reduced
pressure to obtain 5.44g of the compound (I-8).
15 (2) Polymerization
After drying under vacuum an autoclave having an
inner volume of 400ml equipped with a stirrer and
replacling the atmosphere thereof with argon, 190ml of
hexane as a solvent and 10ml of l-hexene as a comonomer
20 were charged and the reactor was heated to 70C. After
the ralse 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
25 mol of ethylenebis(indenyl)zirconium dichloride was
charged, 36.3mg (l1224mol-2Zn) 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-1-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, 1.0l1g (8.04mmol) of 1,2,3-
trihydroxybenzene and 30ml of toluene were charged, and
the mixture was stirred and cooled to 0T. Thereto,
15.8ml1 (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, 4.0ml (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 so0lld 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 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, 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
polymeri;ation,0.24gofenlethylene-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, 12.1ml (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 solid 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, 1.04
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-1-hexene copolymer
was obtained. Polymerization activity was 2.6 X
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
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(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 so0lid prepared was dried at
room temperature under 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 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, 1.04
mol of ethylenebis(indenyl)zirconium dichloride was
charged, 41.2mg (117 4mol-Z2n) 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 compopnd, 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:

. An electron withdrawing group-containing metal compound (I) represented

by the general formula [9]:
[(R%1XP)ky MO TR [9]

wherein M represents an atom of Group III to X1I or the 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 X1V, 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 or a group containing an electron-withdrawing group;
when a plural number of R”s exist, they may be mutually the same or
different; T represents an atom of the Group XIII of the Periodic Table, R
represents an hydrogen atom, a halogen atom or a hydrocarbon group; when
a plural number of R'”'s exist, they may be mutually the same or different;
"k" represents a valence of MS; "u" represents a valence of X"'; and "m"

represents a numeral satisfying 1<m<3.

. The compound according to claim 1, wherein X? is a nitrogen atom or an

oxygen atom.

. The compound according to claim 1 or 2, wherein R’ is a halogenated

hydrocarbon group.

. The compound according to any one of claims 1 to 3, wherein M° is an atom

of the Group XIL

. The compound according to Claim 4, wherein the atom is zinc.

. The compound according to any one of claims 1 to 4, wherein T* is a boron

atom.

. A catalyst component for addition polymerization composed of the electron

withdrawing group-containing metal compound (I) of any one of claims 1 to
6.



