20 Cctober 2006 1 ELECTRON W THDRAW NG GROUP- CONTAI NI NG METAL COVPOUND
BACKGROUND OF THE | NVENTI ON Field of the Invention The prqafakthﬂ*?@b'on
relates to an electron wthdrawi ng group-containing netal conpound.” This
compound is useful as conponent for addition polynerization. Description
of Related Arts Since olef in polyners such as pol ypropyl ene and

pol yet hyl ene are excellent in mechanical properties, chem cal resistance
and the |ike an®ElSEEMN WITHPRAHING CCROEE vEERTAFRIENG pMBBALt COMPOUND
econom cal efficiency, they have been wi dely used for various nolding
fields. These ol efin polymers have been conventionally produced by
polyneri zing an olef in using a conventional type solid catalyst

(nmulti-site catal ystgaosudingy oy NBee ang@itr&@t al yst conponent  obt ai ned
by using a nmetal conpound of Goup IV such as titaniumtrichloride or

titaniumtet raprtli%rliopledf v]\ght v aCI) conmpound of Goup XIII repr esent ed by
an organoal um for producing an addition polyner,

whi ch pol yneri gﬁ an_addi tion - golgnerizable nmononer using a 20 Cctober
2006 2 so-cal | éd'%i ngFESERte cERYFYSEOPr e et Sy céRbi nfRg £leetrasi tion
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been used fromold (
is useful as component for addition polymerization.

Description of Related Arts

Since olefin polymers such as polypropylene and
polyethylene are excellenf in mechanical properties,
chemical resistance and tﬁé like and excellent in
balance between those prbﬁerties and econonical
efficiency, they have been widely used for various
molding fields. These olefin polymers have been
conventionally produced by pélymerizing an clefin using
a conventional type solid catalyst (multi-site
catalyst) which combines a solid catalyst component
obtained by using a metal cbmpound of Group IV such as
titanium trichloride or titanium tetrachloride, with a
metal compound of Group XIII represented by an
organocaluminum compound.

A process for producing an addition polymer, which

polymerizes an addition-polymerizable monomer using a



exanple, a netall ocene conplex) with an alum noxane or s the like, is
recently proposed. For exanple, JP-A- 58-19309 reports a pjpeRishetS008

bi s(cycl opent adi enyl) zirconium di chl ori de and mnet hyl al um noxane.
Further, it is reported that a specific boron conmpound and such
transition netal conpound are conbi ned. For exanple, to JP-A-1-50203
reports a process using bis(cyclopentéﬁienyl)zirconiun1dinethyl and tri(n-
butyl) amoniumtetrakis (pentaf |uorophenyl) borate. The olefin polyners
obt ai ned by using . these single site catalysts have a narrower nolecul ar
wei ght di st r PBaCAdAefs siRgd & Kdtobediedds thp nemarash R3hosiin iype sol i d
catalyst (nulti-site catalyst), and fyrther, a comononer is nore
honngeneousl%rEBS&F%ﬂﬁﬂqﬁﬁé}rF%%E%“Ba yhigh,disy Mt forcent afRgMya it is
known that a f e Lyper..th case.of usi t 20
conventionalsg§%§ %gﬁgggggtggégﬁgggtoﬁgg%ﬁgd.e%ﬁéu?ﬁ%ﬁ%V%ﬂégﬁiégﬁghch
catal yst conpopaphef o hg] 0 HiZAt | inLensd el Y

studi ed, and thg ffngsmggg%%?%%g%h§é§5#§%ﬂngﬁ%t2% agggﬁlgghpoﬁ%ﬁﬁé are

wi del y g eportrd 0uge,thes rmiye%%ﬁélﬂéd(?f Folie edtaniield 0dyp-Aabl e. For
exanple, in Angew. Chem Int. Ed. 8 428 (1999), it reported that a

met al | ocene BBRAMDAEVI pépblre sGamipotess s i KUyl dpennddaenyrst al | ocene
20 Cctober 2006 3 conmpound are effective as the nmain catal yst conponents.
On t he ot herzhaaaniam dickloatidey and ergpithiehtahsmimoxaoei.vRuwothiear,

conbining with the netall ocene conplex or
it is reported that a specific boron compound and such

transition metal compound are combined. For example,

_ 10 JP-A-1-50203 reports a process using
bis(cyclopentadienyl)zirconium dimethyl and tri(n-
butyl)ammoniumtetrakis(pentafluo;pphenyl)borate.The
olefin polymers obtained by using these single site
catalysts have a narrower molecular weight distribution

15 than that obtained by the conventional type solid

catalyst(multi-site catalyst), and further, a comonomer
is more homogeneocusly 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. Ed.
38 428 (1999), it reported that a metallocene complex

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




non- net al | ocene conpound, an al um noxane belonging to 5 a conpound of the
G oup XI'll, a boron conpound and the 1|ike have been nainlyOQﬁﬁS% 6

Furt her, when an addition polyner such as an olefin polymer 1s produced
using a single-site catalyst, the nolecular weight of the addition polyner
obtained is 10 usually low, and the inprovenent thereof has been desired.
JP- A-6-329713 reports a catal yst conpotient of polynerizing an olefin
conposed of an al um num conpound having an el ectron withdrawi ng group or a
group containing an electron withdrawing group. An olefin 1s polyner

havi ng a cer CAMPIRE &ropffiegh ivisl asuthe neligmatakys bemigaierts by usi ng
t he al um num conpound.. However, since it cannot be always said that the

hi gh ol ecul P dhtles haeduadsl ¢ Kigitatakisekl cempanest @smeanent as
vl gnt . has. BEbTEEIT 297 SOMMRINEVHER. HRBENGT ENLPo08) CRTPARRAR. pr esent
addi ti on 25"se A e nE PR aHOHR0eaRE 81 RER RIS 2  vi 1y by
Cherdor . a oot arapo Bl B SRR Siose XL ozt My e Tt ol

pol ymeri zat i QAk@OMAES héén 2ms PARQUALARRHE € of formng a catalyst for
addi tion polynerization which reveals a high polynerization activity, a

catal yst for addiFwothen| ywieen zat iadd ihicrh piod yidde sQyh 881 4w dier gat al yst
conponent and reveal s a high polynerization activity, and an
polymer is produced using a single-site catalyst, the
molecular weight of the addition polymer obtained is
10 usually low, and the improvement thereof has been
desired. JP-A-6-329713 reports a catalyst component of
polymerizing an olefin composed of an aluminum compound
having an electron withdrawing group or a group
containing an e;ectron withdrawing group. An olefin
15 polymer having a certain degree of high molecular weight
can be obtained by using the aluminum compound. However,
since it cannot be always said that the high molecular
weight is adequately high, a novel catalyst component

as an activator, which realizes the further improvement

20 of high molecular weight, has been desired.

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

activation and a production method thereof, a catalyst



5 efficient process for producing an addition polynmer using the catalyst

for addition polymerization. Nanely, according to the pr d \f%robon
there is provided an electron w thdraw ng group-contai ni f%f%% aqé conpound

(1), (also referred to hereafter as conpound [E]), represented by the
general formula [9]: 10 [(R9"_1X)k.t MbO] m T4R103 m [9] wherein M
represents an atomof Goup IIl to XIl or the | ant hani de series of the
Periodi c Table; when a plural number of M's exist, they nay be nutually
the sane or different; X2 represents an atomof the Goup X'V, Goup XV or
Group XVI of tHOMROREYdfos afdhioa; p@mnatlpngmpommtmmp@ns, eapiable, oft hey
be nutu . the s r .di fferent; represents an . L
2? )e/c'} r50n-vvi t hd?g%/l\%ﬁrﬂlg Sar o%g‘:ﬁ %S? f(gr gffdgffbonco‘?ﬂl%ﬁ‘?ﬁl 0% 1y Whiche ¢ re¥salsyi # héighwi ng
group; when a plolymdrimtiobactivfy, RQ'amysefdrSauditffohqiblfméﬁzlaﬁor{'%t@'ig%latdgglysa”e
or different; T4 represents an atomof the Goup XIII of t e Periodrc
Tabl e, R10 repr“ég’@ﬁgg Caalysy eprepensnbenshievealh al higie polymetiration aatitiyygrand ambon

roup; when 1e i Lst., they may be 20 nutual |y the
Jae or i ' or oty cioh gRbERe for BtadSti S FiliTon pbld s Mok e G et iagion
val ence of X2; pahuhnérigatioiepr esents a nuneral satisfying 15m<3. Further

conpounds recited bgﬁl{ow as [A]. . to [D have been investigated during the

] . : . | 5
devel opnent of the pPraRdhtaceoiding foodhe prasentaneention thords peviddtan detom par t

i i - . lication: 2 A c und obt ai ned by
cont act i ng. (a) feiRE e ERta ARE R Cofbou s (yfalshy EBERLS Bpreatirraener
conmpound as a soinpemid [K]pyeesenrpOynkt genprag spuedopy the general formla

1], ML1 1 b) a conpound,represent ed t he gener al forrmla [2], 30
I[?l] 1 p 1T ﬁﬂ% 2} , (a)nd (c) a c%@ﬂ&&-t%@b{@p "&ch by t h@]general formula [3],

20 Cctober 2006 wherein M’ represents an atom of Group I 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 XV1 of the Periodic Table; when a plural number of X%s exist, they may '

15  be mutually the same or different; R’ représents 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 XII! 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'Llc (1]
(b)  acompound represented by the general formula [2].
30 R',.T'H [2], and

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



5 Rg-23’H [ 3] (wherein in each of the general formulae [ 1] to[ 3] ,

M represents an atomof the Goup Ill to the Goup Xl dcfdﬁé?’%O@e
series of the Periodic Table; c represents s a val ence ofo{?; represents

a hydrogen atom a hal ogen atomor a hydrocarbon group; when a plural
nunber of L''s exist, they may be nutual by the sane or different; R
represents an el ectron-w thdrawi ng group or a group containing an

el ectron-w t hdrawi ng group; R2 represents 10 a hydrocarbon group or a

hal ogenat ed hydrocarbon group; when aquI_zurl-glz nunpegn of R2's exist, they
may be nmutually the same or different; each of T' and J' independently
represents an atOMRe¥etroup sachrofGtiep g¥verefl EbemuReld qu]Ct-SalPlrv,q; gnd
each of p and g represents a valence 15 of T' and J', respectively.) ; [ B
] A conpound obt"HRERSBHTE oM axtamp dhe Greupadd! (fo )theélasedipad: hel,ow

(d) a conpound r.e rtgfﬁeni d by the general formula.[ 4] , WML2d [4] 20-(
) a conpound rep]rag'% ByStheegeptrthef Benibdif Bable; B3rebFadenltz] and
(f) a conppund re ted.hy the general formula [ 6] ; R (J He_l)e [6]
(wher ei n i% each gf[i‘i?‘ﬁgeg%ﬁg’rél faﬁmeé@r{tzq athydsPgenmata@s, repadseans an
atom of Goup | gkdn b ga?] Jddqor | anthani de series of the Periodic
Table; d represents a val énce of - Wb It cBRERhPL T ady aader af il sa

hal ogen” atom or e&ist, they may be mutually the same or different; R
represents an electron-withdrawing group or a group
containing an eiectron-withdrawing group; R? represents

10 a hydrocarbon group or a halogenated hydrocarbon group;
when a plural numbe;: of R*'s exist, they may be mutually
the same or differle‘nt; each of T!' and J! indepenﬁently
represents an atdm of Group XV or Group XVI of the
Periodic Table; and each of P and q represents a valence

15 of T' and J*, respectively.};

[B] A compound obtained by contacting (d), (e) and (f)

described below:

{(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

(£) a compound represented by the general formula [6];
RY(J%H, ), [6]
(wherein in each of the general formulae [4] to [6], M?
25 tepresents an atom of Group I1] to Group XIT or lanthanide
series of the Periodic Table; d represents a valence of

z, 2
M®: L° represents a hydrogen atom, a halogen atom or a



20 Cctober 2006 6 hydrocarbon group; when a plural nunber of L2's exist,
they may be nutually the same or different; R3 represents o@bctober 2006

el ectron-w thdrawi ng group or a group containing an electron-w t%(fr aw ng
group; R represents an organic s group having a val ence of f; each of T2
and J2 independently represents an atom of the G oup XV or Goup XVl of

the Periodic Table; r represents a valence of T2; e represents a val ence
of J2; and "f" %15 an integer of 2 to 10.); 10 [C] A conpound represented
by the general PEFMIACAT groyp p.whenm .k Reyrjer RE IR ss2xgs2 ,h

(wherein M3 rep n atomaf the Goup Il to Goup X | or |anthanide
series of the Péﬁ?ggf'%y zf’of"él;%‘\ﬁﬁelﬁ( thetameomdiéerenthBR’ sepriesentshey

may be nutual ly,f e Q. di fferent; T3 represents. an atom of the
Goup XV, G oﬁp%ég‘?%ﬁgﬁ’g‘tﬁra&fl%@rﬁém c?dipé FROHE; cansAindngl anal
nunmber of T3's gxikstrohh§ - Qe miut ual Ly t sane or different; RS
represents an el ect ron- W %ﬁgﬁévé?ﬁlgﬂ@ﬁ%% br hf? JRR? & R 3R rREg@nic

el ectron-wi t hdrgwbag BevaheuRy Mﬂh%e%f”@l By eéfoﬁzcl?%'aa xi st, they may
y a

be mutually the sane or different; represents bon group; a

pl ural nunber cindSpendeytbhe repteabhystdie a3a0EcL +1l .
represents a val ence 20 Oct ober 2006 S a ofrerfl éLSESr}{V °rgG1“OUp

XVI of the Periodic Table: r represents a valence of T?.

¢ represents a valence of J*; and "£" is an integer of

2 to 10.);
10 [C] A compound represented by the general formula [7]:
6
RO —M3 [ 13 M3 RS
,5 ’ [7]
R, RO

g2/ h

(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 T3'sg exist, they may be mutually the
same or different; R°represents an electron-—withdrawing
group or a group coptaining an electron—withdrawing
20 group; when a plural number of R'sg 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



-7 of MB; "s" represents a valence of T3; and "h" represents a nuneral of 1
or nore.); [D] A conpound represented by the general for 6é er%qOG
MI(X R71), R J-t [8] 5 (wherein M} represents an atom of t oup I
Goup XI'I or lanthanide series of the Periodic Table; Xl represents an
atom of the Group XIV, Goup XV or Goup7XVl of the Periodic Table; V\,he_n a
plural nunmber of Xlis exist, they may be nutually the sanme or different;
R7 represents an el ectron-w t hdraw ng grogg orme)l gro?pRgogt 2|XIn|S[1g ?Eey ay
el ectron-w t hdr, Agngr ufeads, er o

be nutual |y thg@\éﬂgrrg gr@g@ﬁn\é@gn”vta"l’er%g ¢ 22 )ﬁs TEPTCRRAL B Juinestlong 1 or

hal ogen at om omaelydr ocar bon group; a pI ural nunber of R8rs" may be

mutual ly the sane or 8| fferent; represents a val ence of M4; "t represents
a numeral satisfyi ngPd<t 5) compRpn |Tepfﬁiﬁ@it‘é‘s}@ﬁb§g@élemlrfeﬂwlal[ass by one than
t he val ence of X1.); and 15 represq\;lli t he ge formula [9]:

[ (ROuU- 1X2) k-1 Mb01m T4R103-m [ 9] V\/nereln jl‘epre ts an atomof Goup |11

to Xl or the I(whd:rhmnmerep&eemtem aforh e tReGrogh GIITrattbﬁmpV?@HfbralaHJh%%
nunber of MS' s exi st jqutually the same or different

represents an é?r&%oéfhet?@m@“b 1§(IX/ represRbs Foatw erthﬂzﬁw}p X, Gil;zfoupﬂf;é\/al y
di ¢ Tabl I y be u

rﬁrel galm(; o? d|e191£ gr?e t dﬁ@%ygggﬁ’t@gaﬁ? >esfhectar BfH l\ﬂufrfpﬁféﬂé e@‘ﬂ%ﬂ?é%r a

group cont ai ni ngydre mlumallydhe warhé dF Mﬁlntgmupprema@ele@hb'ﬁ QithaHRiag

st, they may be nutually the same or different; T4 represents an
E’? orsn 31)‘“ the G BIHPXYT P &PUp H@n@éﬂl%dﬁnce}?‘émbeﬂMl@WF@g&@mtvsh%azgiuta%/drR 28-%
t a haljpge i kj unber o
i 5t "t oy o BoS IR st lpg Ry BO sl iDLl e 8 il AR ens
val ence of Mp; K}’djbgfnezpomserhubgm aahemc;ehmroé@boragt@uﬁmf pheRresdet sf p¥ouner al

satisfying 1<m<%y be mutually the same or different; "j" represents a valence of M*; "t

represents a numeral satisfying O<t<j; and "i" represents a numeral less by one
than the valence of X'.); and
15 represented by the general formula [9]:
[(R%e1 X))k MO TR, [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 X1V, 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 mutually 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
valence of M°; "u" 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.



Further, the present invention and alternative enbodinents are illustrated
30 in detail below 20 October 2006 8 DETAILED DESCRI PTI C?bg: J%‘g 006
| N\VENTI ON Respective ml. to M@ in the general fornulae [1], Cf4 , %% and
(8) represent an atomof the Goup IIl to 5 the Goup XlII or |anthanide
series of the Periodic Table of the Elemegpts (Revised edition of | UPAC
| norgani ¢ Chem stry Nonencl ature 1989). Specific exanples thereof include
a scandiumatom an yttrium atom a titaniumatom a zirconiumatom a

vanadi um 10 atom a chrqg rgﬁﬁo | vbdenum at o a nanganese atom a
rheni um atom an iron a(tll';(g#x %ngfﬁ o, OF TR HTEEN a rhodi um
atom a nickel atom a palladium atom a platinumatom a copper atom a

silver atom a gold atom a ;inc]gtonl a cadm um atom a nercury atom 15
a samarium atom a ytﬁ@ﬂﬂ&ﬂﬁkﬁ%dﬁaﬁd>Wﬁelhikbe Asnktalt dovamlateorildf, t he

G oup. XlI'l is prefenable.i i cular, and a zinhc_ at | S st er abl e.
AccoPding to ?he[?HVe Ho%n4$¥%i1 Tt oAy {b%s%ﬁ?thﬁ g?ﬁﬁpgﬁgﬁltfo
Respecti Ve ¢, d, t@e jGrang Kih dihel geneimlde fosmbaecf lihe[Bbrib&lie[ 8] and

[9] represent a |l ence _of ML to Mb, respectively, and for_exanple, when
M is a zinc at ﬁar?]b o Fherdslsamantse LRGWCEZECXW%% 9ENEVBACT or nul ae

[1] 25 and [4] meResenle @Hgﬁygggy1ggﬁga%ﬁhgﬁgggf@8§;9n1gﬁeéifggdrocarbon
group, and when a plural nunber of L1's an

examples thereof include a scandium atom, an yttrium
atom, a titanium atom, a zirconium atom, a vanadium

10 atom, a chromium atom, a molybdenum atom, a manganese
atom, a rhenium atom, an iron atom, a ruthenium atom, a
cobalt atom, a rhodium atom, a nickel atom, a‘palladium
atom, a platinum atom, a copper atom, a silver atom, a
gold atom, a zinc atom, a cadmium atom, a mercury atom,

15 a samarium atom, a ytterbium atom and the like. RAs M?
to M, an atom of the Group- XII is preferable.in
particular, and a zinc atom is most preferable.
According to the invention, M® in formula [9] represents
a zinc atom. . '

20 Respective ¢, 4, g, j and k in the general
formulae [1], [4]1, [7) [8) and [9] represent a valence
of M' to M?, respectively, and for example, when M! is a
zinc atom, ¢ is 2.

Respective L' and L® in the general formulae [1]

25 and [4] 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 mutnally the same or different.
Specific examples of the halogen atom in L! and L?
include a fluorine atom, a chlorine atom, a bromine

30 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.



L2's exist, they may be nutually the same or different. Specific exanples
of the halogen atomin L1 and L2 include a fluorine atom i tom
a bromne 30 atom and an iodine atom As a hydrocarbon gr%qgﬁﬁﬂﬂﬁkﬂﬁgﬁd
L2, an al kyl group, an aryl group or an aralkyl group is preferable. 20
Oct ober 2006 9 As the al kyl group, an al kyl group having 1 to 20 carbon
atons is preferable. Exanples include thereof a nethyl group, an ethyl
group, a n-propyl group, an isopropyl grou%, a n-butyl group, a sec-butyl
group, a b5 tert-butyl group, an isobutyl group a n-pentyl group, a
neopentyl group, a n-hexyl group, a n-oxtyl group, a n- decyl group, a

n- dodecyl group, a n-gﬁ%tgﬁbéﬂkX%(ﬂﬁﬁuRm IR eaLiogy | ggsepphaditgt hecbi bg. A

met hyl group, anceirdhdn @iy @ Jd &ﬁ¥i gr tert-butyl group or 10
an i sobutyl group is nore pr ef%'rﬁla{%feggzon %heofg‘%)éq‘@e%% Br&dndgr shpsentyabe
substituted witRedhydl egenpat em sty Iasypodp Uk i,p.epﬂg&g)%jé gf)ggﬁ)or%%e atom
a brom ne atom 9%0%@0%%§ine atom Exanples of the 2 tobers 20 10
al kyl grgup havi ng I 106220 9&MFon Safb i tali @raup, subsedtimed witbup hea
hal ogen atom i ncltede-authloke@Rid)Ylan Qredidd j oronet hyl oup, a
trifluoronethyl group, a chloronethyl gr outaa' %llfdc%%IaorTbr%%rh Igg’g?l‘bl?f ads
trichloronet hyl GPSBERtAibesRERet By n-greoyd, group, a n-oxtyl 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

10 an isobutyl group is more preferable.
ény 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



di bronomet hyl group, a tribronmonmethyl group, an iodonethyl group, a

di i odonet hyl group, a triiodonethyl group, a fluoroethyl 54 be 2006

di fl uoroethyl group, a trifluoroethyl group, a tetrafluoroethyl group, a
10 pent afl uoroethyl group, a chloroethyl group, a dichloroethyl group, a
trichl oroethyl group, a tetrachloroeipyl group, a pentachl oroethyl group,
a bronoethyl group, a di bronoethyl group, a tribronoethyl group, a

t et rabronoet hyl group, a pentabronoethyl group, 15 a perfluoropropyl group,
a perfluorohexyl group, a

fl b | , erf | tyl ;
gefs[uorgggt%i%ﬁigéggBB géwgﬁﬁbﬁﬁgéﬁggglzﬁFgég?g§°mﬁéﬂFﬂé3¥dh%ntadecyl
, | ' | . , : h , | but yl
oroup. a bo pulEERERERR L A 35 a10BERCT SR ARe B EHBs-GnBERFT O OO
hl t : f t ad |
roup. o por L7 Sp0 P A RSN AN SEDty SRR FroBBREERYIBERRBLT T Lt o)
group, a pesbeRIBPeALYLhydl YiduR RETPLONPHLSNE tHLURr S Perbromooct yl

group, a perbronododecyl "group, a perbronopentadéecyl” group, a

per br oreoei cosyichlogpmattiyll Re-dike. a Wrémdbabehy20Q&oupur ther, these al kyl

groups may be partially substituted with an al koxy group such as a net hoxy

group, an elibrgmgmethydr grveid. lee, tmibroybneyhylogronpch sas  a phenoxy

group or the like, or an aral kyl oxy group such 5 as a benzyl oxy group or

the |ike, et¥odemethylgxoup;sufiigdoneiihy supupavi irisledometuibon
group, a fluoroethyl group, a difluoroethyl group, a
trifluoroethyl group, a tetrafluorcethyl group, a

10 pentafluorcethyl group, a chloroethyl group, a
dichloroethyl group, a trichloroethyl group, a
tetrachloroethyl group, a pentachlorocethyl group, a
bromoethyl group, a dibromoethyl group, a tribromoethyl
group, a tetrabromoethyl group, a pentabromoethyl group,

15 a perfluoropropyl group, a perfluorobutyl group, a
perfluorcpentyl group, a perf;uorohexyl group, a
perfluorooctyl group, a perflubrododécyl group, a
perfluoropentadecyl group, a perfluorceicosyl 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 1ike.



atonms is preferable. Exanples thereof include a phenyl group, a 2-tolyl
group, a 3-tolyl group, a 4-tolyl group, a 2.3-xylyl gro - I
group, a 2,5-xylyl group, 10 a 2,6-xylyl group, a 3,4-xy|§$06$%éh§}%?dsy
3,5-xylyl group, a 2,3,4-trinethylphenyl group, a 2,3,5-trinethyl phenyl
group, a 2,3,6-trimethyl phenyl group, , 2,4,6- trinethyl phenyl group, a
3,4,5-trinethyl phenyl group, a 2,3,4,5-tetranethyl phenyl group, a 2,3,4,6
is tetramet hyl phenyl group, a 2, 3,5, 6- tetranethylphenyl group, a
pentanethylphenyl roup, an ettyl hen gr oup a n- propyl phenyl group, an
i sopr opyi phenyl her, rﬁmﬁﬁ?lﬁﬁgﬁ IQQPGQE mﬁﬁmkﬁbB%QFﬁﬁéﬁYI group, a

i AR AR (B
8; gggjr agpean%‘ - SEHoEY° kg %r Bt T8 : a?mﬁriféﬁéngﬁoapﬁaa% 3or c ’
ﬁal ogen at om su %?%%%rﬁgﬁgpg%kga ((B}'ﬁlatéir ?#gﬁé{?ﬂﬁﬁ yiloq%m ne at om or

an iodigie atgg aaBeﬁ|z|9Q>éx‘£:y9r§f%tDJ[§U&f‘ 2Re OriRBer ¢2Q06 12 as a met hoxy
group, an ethoxy group or the Ili an aryloxy group such as a phenoxy

group or the |ikeés dhe aaryRgglokiyl ,0xy agiyaugreupha&sing syl osurpopup or the
like, etc. 5 As the aral kyl group, an aral kyl group having 7 to 20 carbon
atons i s prettonsl s ErafiprableheEgafmpilesl thereof include a phenyl
group, a 2-tolyl group, a 3-tolyl group, a 4-tolyl group,
a 2,3-xylyl group, a 2,4-xylyl group, a 2,5-xylyl group,
10 a 2,6-xylyl group, a 3,4-xylyl group, a 3,5-xylyl group,
az2,3,4-trimethylphenyl group, a 2,3,5-trimethylphenyl
group, a 2,3,6-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,
a4 n-propylphenyl group, an isopropylphenvyl 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:Eluoriﬁe atom, ‘a chlorine atom,

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



a benzyl group, a (2-nethyl phenyl)nethyl group, a (3-nethylphenyl)nethyl
group, a (4-nethyl phenyl)nethyl group, a (2,3-dinethylphqﬂyt%ﬁgg%qug@roup,
a (2,4 10 di net hyl phenyl ) net hyl group, a (2,5- dinethyl phenyl)methyl group,
a (2,6- dinethyl phenyl)nethyl group, a(3,.4 dinethylphenyl)nethyl group,
(3,5- dinethyl phenyl)nethyl group, a gg,3,4 15 ti et hyl phenyl ) net hyl group,
a (2,3,5- tinethyl phenyl)nethyl group;”a (2, 3,6- tinethyl phenyl)nethyl
group, a (3,4,5- tinethyl phenyl)nethyl group, a (2,4,6-

ti met hyl phenyl ) net hyl group, a (2,3,4,5 20 tetranethyl phenyl)net hyl group,
a (2,3, 4,6- t8tPRa ﬁ’ﬂ%h&%ﬂ‘}%t%@&%ﬁﬁ, gxoup $15 e like, an

2 oTEhch PR B S A SR BT i
S - .
(sec. but y1 phamAsdBbnye=? it BubllagiioRif i TR el Bie1aRe . (1 20
Cct ober 2006g+43 pentyl phenyl ) nmet hyl group, a (neopentyl phenyl) net hyl

group, a (n-hexyl phenyl)nmethyl group, a (n- octyl phenyl)nethyl group, a
(n-decysd phenyl ) mashthe @afr@liky i grivnipdesy laplaamytl) idug HaHwuy Aton 5

tetradecyl phenyl ) net hyl group, a naphthyl nethyl group, an

ant hr acenyl n20 hydriomwupt andl itshpriefleabdel Exlampldyes thereof include
a benzyl group, a (2-methylphenyl)methyl group, a
(3-methylphenyl)methyl group, a (4-methylphenyl)methyl
group, a (2,3-dimethylphenyl)methyl group, a (2,4-

10 dimethylphenyl)methyl group, a (2,5-
dimethylphenyl)}methyl group, a (2,6~
dimethylphenyl )methyl group, é-(314--
dimethylphenyl)methyl group, (3,5-
dimethylphenvl)methyl group, é (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-
tetramethylbhenyl)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 is nore preferable. These aral kyl groups nmay be partially substituted
with a hal ogen atom such as a fluorine atom a chlorine m ne
atom an iodine atomor the like, an al koxy group such asjéab ?tgﬁpoe{?dgrbgup,
an ethoxy group or the like, an aryloxy group such as a phenoxy group or
the like, or an aral kyl oxy group such as a benzyloxy group or the |ike,
etc. 15 Each of the above-nentioned L3 and L2 is preferably a hydrogen
atom an al kyl group or an aryl group, nore preferably a hydrogen atom or
an al kyl group, and preferably an al kyl group in particul ar. Respective
T, J1, T2 a@eryplbPhenyéd lasdherlngnqwmeda foegpaatylphenyll a2yl [3], [5]
and [6] independently represent an atom of the G oup. XV or G oup XVI of
the Periodi$-9%B e2of nr heXPIDhaREL Y@t ¥LJIERPPI 0 dM-1 UPAC | norganic

Chem stry Nonenc ure._1989). .T' in the eneral _fornul 2 nd J1 in the
gener al ?onﬁﬁ%ﬁ%gﬁeﬁgliﬂf%ﬁgktﬁ?%ﬁﬁm&%rgﬂfg?EYéHB?“ﬂﬂﬁﬂkgﬁy 2 in the
eneral for and J.2 i f a _may be the sane
gr di f f erent® Ei?ikneggﬁ%%ggﬂg%gﬁ%gﬁg§%%¥%f8%§§bzogtgf%ber 2006 14

G ou in ' BQ%?%hO t ke, and
specPf?g exg%%ﬁggeggy%Eggg?gﬁﬁgghFﬁ% dpég%?pﬁﬂc uﬂgeggldggag "atom a
sul fur at omamnghtheackhiemeRdsNegromd Bha dhe TRije0d draagep@hgferably a

nitrogen 5 atom or an oxygen atom and nore preferably an oxygen atom
group is more preferable.
These afalkyl groups may be partially substituted
with a halogen atom such as a fluorine atom, a chlorine

10 atom, a bromine atom, an iodine atom or the like, an
alkoxy group such as a methoxy group, an ethoxy group
or the like, an aryloxy dgroup such as a phenoxy group
or the like, or an aralkyloxy group such as a benzyloxy
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 TUPAC
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



Respective p, g, r and e in the above-nentioned general formulae [2], [3],
[5] and [6] represent a valence of T1, J1, T2 and J2, gafe%h%g nd
for exanple, 10 when T' is an atomof the Goup XV, pis en

an atomof the Goup XVI, pis 2. Respective R and R3 in the

above- nenti oned general "formul ae [2] ,and [5] represent an

el ectron-wi thdrawi ng group or a groub cont ai ni ng an el ectron-w t hdraw ng
15 group, and when a plural number of RL is or R3 's exist, they nay be
mutual ly the_ same or different. As an index of the el ect ron- wi t hdr awi ng
property, th@rQHBsFNi&QHQUdEbﬁ%f%HﬁrQHQﬁ AR HAMRROSPROFEUENALONe | i ke are

Kk d f h th b t t tant 20 f

the rarmet” sPH BAPLBBEr (PG SBRCHE 1FoRIPBRIFSREL ThecPGamt S endr aw ng
. S I f th d

1 tori ne” at oer CuBSRE Fhafled K Suiisi Hybh %ﬁl“%ﬁgr%@ P ABE " Yano

group, a mtmkar%p&@ﬁvgqﬂbwlﬂﬂ%% i dP0eagToUPn1 BBRERY| or 0P

and the |ike. The group contai'ning an el ectr ng grodp
Cct obers 2006atdh, poef eﬁa@k bACAHER, 2aahal xﬁeﬁeaﬁﬁéfa%}shy%ﬁuexygaal ogenat ed
aryl, and a (halogenated yl)aryl group, cyanated aryl group and

nitrated aryatgmoup having up to 20 carbon atons, an ester group (an
al koxycarbonyl 5 group, aral kyl oxycarbonyl group and aryl oxycar bonyl group
having up to 20 &e€enechioesp) dndrt bed iekdn the above-mentioned

general formulae [2], [3], [5] and [6] represent a
valence of T, J', T’ and J°, respectively, and for example,

10 when T'is an atom of the Group XV, p is 3 and when T
is an atom of the Group XVI, p is 2.

Respective R* and R® in the above-mentioned general
formulae [2] and [5] represent an electron-withdrawing
group or a group containing an electron-withdrawing

15 group, and when a plural number of R''s or R's exist,
they may be mutually the same or different. As an index
of the electron-witﬁdrawing 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 ¢ 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



Speci fic exanpl es of the hal ogenated al kyl group include a fluoronethyl
group, a chloronethyl group, a brononethyl group, an iod a
10 difluoronet hyl group, a dichloronethyl group, a dibronpnet Jf group, a
di i odonet hyl group, a trifluoronethyl group, a trichioromethyl group, a
tribrononet hyl group, a triiodonethyl group, a 2,2,2-t.rifluoroethyl
group, a 2,2,2-trichloroethyl 1s grodﬁ, a 2,2,2-tribronoethyl group, a
2,2,2- triiodoethyl group, a 2,2,3,3,3-pentafluoropropyl group, a
2,2,3,3,3-pentachl oropropyl group, a 2,2,3,3,3-pentabronopropyl group, a
2,2,3,3,3- ;ié“rﬁ%ﬁ%@l‘éb?’ob??lg‘ 3 I@J@@@wa%gré groyp.

trifl thy] eth hi | -t | et hyl
oroup, & 2. BHGIREAB FEY L i ”"gee?r{a% wﬁg‘ FILSEPD SR odo- 1 -
(1L odore IS8T 8H Brdyd: B ES U N AR ARG g Lo oet
up,
1,1-b t trib t
i 1- blgﬁgrr:odonet %%$% %tgm%rlégd%g z Bébg L?%B giﬁ?%&: bon%bOG 16
the like. SpfeddpC Qfaﬂﬁgﬁ x9kariomial We&nar&y%ﬁwamw

2-fl uorophenyl group, uorophenyl group, a 4-fluorophenyl group, a
2- chl or opherydowp chipviag3up ¢thl Coow@mMOn Gitoms, i 4nahicheonis®y. group, a

2- bronophenyl group, a 3-bronophenyl group, a 4-
Specific examples of the halogenated alkyl group
include a fluoromethyl group, a chloromethyl group., a
bromomethyl group, an iocdomethyl group, a

10 difluoromethyl group, a dichloromethyl group, a
dibromomethyl group, a diiodomethyl group, a
trifluoromethyl group, a trichloromethyl group, a
tribromomethyl group, a triiodomethyl group, a
2,2,2-trifluoroethyl group, a 2,2,2-trichlorcethyl

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-pentachloroprdbyl‘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—
trijodomethylethyl group, a 1,1-
bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a

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

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



br onophenyl group, a 2-iodophenyl group, a 3-iodophenyl group,
a4-iodophenyl group, a 2,6-difluorophenyl group, a 3,5-dij4 6
group, a 3,4,5-trifluorophenyl 10 group, a 2, 6-dichl orophenyl” group, a

3, 5-di chl orophenyl group, a 2,6-di bronophenyl group, a 3, 5-di bronophenyl
group, a 2,6-diiodophenyl group, a 3, 5diiodopheny| group, a
2,4,6-trifluorophenyl group, a 2,4,6 trichlorophenyl group, a

2,4,6-tri bromophenyl group, a 15 2,4,6-triiodophenyl group, a
pentafluoropﬁgnyl, roup, a pentachl orophenyl group, a pentabronophenyl
group, a pe [ henyl group, and the |like. Specific exanples of the

(hal ogenat ed al kyl aryl. [y | ude (tryfluor t hyl phen group, a
20 3-(trif|uoronet#aéﬁﬁ§§%/ %ﬁqﬁﬁ%s P E%Q? q?*ﬁﬁ%ﬂ@?%@ %K n?F éPoup, a
2,6- bis(tri yI b | phenyl
group, a 2, 4£éHQP??§%F%| uor&%é?%@#)Iﬁﬁﬂg1%b?oﬁgﬁag %E%%@ﬂrgkgﬂbé

SpeC|f|c exagphe§lggr5%@ ryvh g[gﬂ@orngEHg dI_?mﬁyangpgenyl

group, 'a 3-cyanophenyl group, - cyanophenyl group tHe |1 ke. 20

Cct obers 2006ch1grSpaeinfyilc g%am),l es ofchierspheatad g&fo)dp greup- include a

2-ni trophenyl group, a 3-nitrophenyl group, a 4- nltrophenyl group and the
| i ke. Speci fbromrphpephgd @rdipe, estrbrwmophenglludeomp,5 arst-hoxycar bonyl

group, an ethoxycarbonyl group, a n- propoxycarbonyl group, an
i sopr opoxycabPEeRgpPhgnydpgreup, a 2-iodophenyl group, a 3-iodophenyl

group, a 4-iodophenyl group, a 2, 6-difluorophenyl group,
a 3,5-difluocrophenyl group, a 3,4,5-trifluorophenyl
10 group, a 2,6-dichlorophenyl group, a 3,5-dichlorophenyl
group, a 2,6-dibromophenyl group, a 3,5-dibromophenyl
group, a 2,6-diiodophenyl group, a 3,5-diiodophenyl
group, a 2,4,6-trifluorophenyl group, a 2,4,6-
trichlorophenyl group, a 2,4, 6-tribromophenyl group, a
15 2,4,6-triiodophenyl group, a pentafluorophenyl group,
a pentachlorophenyl group, a pentabromophenyl group, a
pentalodoephenyl group, and the like.
Specific examples of the (halogenated alkyl)aryl
group include a 2-(trifluorcmethyl)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.



phenoxycar bonyl group, a trifl uoronmethoxycarbonyl

group, a

pent af | uor ophenoxycar bonyl group, and the Ilike. 10 Rl an
nor e pre¢§bd&§%§

preferably the hal ogenated hydrocarbon group, and
hal ogenat ed al kyl group * or hal ogenated aryl group
atons. Further preferable is a fluor t hyl group,
a trifluoronethyl group, a 15 2,2,2-trifluoroethyl
pent af | uor opropyl group, a 2,2,2-trifluoro-1- trifl
1,1 bis(trifluoroneth 1) -2,

having up to" 20
a di fl uoronet hy
group, a 2,2, 3,

uor orret hyl et hyl

, 1- 2, 2- t iflu r t hy ou a 4 f I uor oph
" a2 6 d SuBles 98 3hs Hithey Fgu
ng?E-t?i?lS dlfhép arq 4§%¥ B 6|f|uorgphg‘§% rou g . a
pent af | uor op en§1 éygh& (ﬁﬂéh %&&kﬂ# %?Ou% n g¥8ﬁﬁ8P§ﬂE§ﬂ§?“broup, a

trichl t gyl t Ry . a2233,3 25
eaehl ore Qy grOLPI?BHjJZ %gaag)rl Choq:ﬁ% H}i egr ohl or o

| oro-1- trlchloronethylethyl

pentachloropropyl

1,1- bis(trichl ororﬁxehyiﬁi@ ézx@m%lé&hb@ Q@ltehxést&rlot@m@%@n@haaea

4- chl orophenyl group, a di chl or ophenyl group,

di chl or oph

q96

car bon
| group,
3, 3-
group, a
enyl

group, a
2006 18
enyl

group, & 2, 4m6=tthroix§(|ﬂar‘blﬂ'i}el1y¢ro@pQuanoét&owﬁa&fﬁmﬁfppdi@@&b gaonp. A
quoroaIkyI group or a fluoroaryl group is preferable in particular, and 5

a trifluoronprieploxyoanhorey R, @rdup 1 i 4 ubsoptopoxrythuboayd: lgploetdyla gr oup, a

1, 1-

rhenoxycarbonyl group, a trifluoromethoxycarbonyl

group, a pentafluorophenoxycarbonyl group, and the

like.

10 R! and R® are preferably the halogenated hydrocarbon

group, and more preferably the halogenated alkyl group

or halogenated aryl group having up to 20 carbon atoms.

Further preferable is a fluoromethyl group, a

difluoromethyl group, a trifluoromethyl group, a

15 2,2,2~trifluoroethyl group, a 2,2,3,3,3-

pentafluoropropyl group, a 2,2,2-trifluoro-1-

trifluoromethylethyl group, a 1,1-

bis(trifluoromethyl)-2,2.,.2-trifluoroethyl group, a

4-fluorophenyl group, a 2,6-difluorophenyl group, a

20 3,5-difluorophenyl group, a 3,4,5-trifluorophenyl

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

a

pentafluorophenyl groﬁp, a chloromethyl group, a

dichloromethyl group, a trichloromethyl group, a

2,2,2-trichlorcoethyl group, a 2,2,3,3,

3-

25 pentachloropropyvl group, a 2,2,2-trichloro-1-

trichloromethylethyl group, a 1,1-

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



bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a 3,4,5-trifluorophenyl

group, or a pentafluorophenyl group is nost preferable. 190@%ﬂ5ﬁgggﬁﬁyts
in the general fornmula [3] represents a hydrocarbon group or a hal ogenat ed

hydr ocar bon group, and when a plural nunber of R2's exist, they may be
mutual ly the same or different. The hydrocarbon group in R2 is preferably
an al kyl group, is aryl group or aral R§l group having up to 20 carbon
atons, and the sanme hydrocarbon group as illustrated in the general
formula [1] as L' is used. The hal ogenated hydrocarbon group in R2

i ncl udes a hé4l-&§deRaRhenky| 9rg¥bBupa RBabogdsdxlaraephanyt ogpoupr a

ke, Sand  hd -Ss dd i eane Ul aBRGRPgr Gud. thdidget o LEOBRSAYSr oup,  and
(e bt o] L TP RO, RS SPLRL 1P
Or oup,  and 1 Gt Ret taPEY Ryl gropili S BEBRsYab1d Il BRI A 0 bon
group R¢ in hherdeneicromet iyl agkBhp!, €Ar ©SeNthS 3 O ge¥h €1 - group having a

valence of f , and is preferably a saturated aliphatic hydrocarbon group
havi ng a val erd& ladorfonstigpl &tBYRNMGEbAphydr acar-bon group having a val ence

of f. "f" in the general formula [6] is a valence of R
bis(trifluoromethyl)-2,2,2-trifluorcethyl group, a
3.4,5-triflﬁorophenyl.group, or a pentafluorophenvyl
group is most preferable.

10 R?’ represents in the general formula [3]
represents a hydrocarbon group or a halogenated
hydrocarbon group, and when a plural number of R’'s
exist, they may be mutually the same or different. The
hydrocarbon group in R? is preferably an alkyl group,

15 aryl group or aralkyl group having up to 20 carbon atoms,
and the same hydrccarbon group as illustrated in the
general formula [1] as L' is uéed. 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, halcgenated
aryl group, and (halogenated alkyl)aryl group as
mentioned as specific exampleé 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



and an integer of 2 to 10, preferably.an integer of 2 to 6, nore

preferably an integer of 2 to 4, further nore preferably | f 2
or 3, and nost preferably 2. 10 Specific exanples of the é§§%§§%§§%¥§@ and

(d) in the case in which each of M and M2 is a zinc atom include

di al kyl zi ncs such as dinethyl zinc, digfhylzinc, dipropylzinc,

di - n-butyl zi nc, di-isobutylzinc, di-n- hexyizinc, diallylzinc,

bi s(cycl opent adi enyl )zinc and 15 the like; diarylzincs such as

di phenyl zi nc i.napht hyl.zin bi s(.pent af | uor ophenyl)zinc and the I|iKke;
al kyliinc haﬁ’iﬁg§° ABRtES CATROLHYT?¥Re,  ethyl zi nc chlori de,

propyl zi nc ChlorkgghlqggyhébéE%ﬁ.fSQ @1 Q}ie€€§F¥EEE%Caﬁh$9é%g%FopyIzinC

n- hexyl zi nc chl ori de, hyl"Zi nc " brom ZInc bromd

brom de. n- bk $hg iy SHOEI I ed SO B Y] BHAC1 DL ierap Ty B &ERE BT OM e,

met hyl zi nc iodide, ethylzinc 1odide, propylzinc io - butyl zi nc
i odide, ischuiphitne hﬁdté@arﬁnheéi‘bﬁ]br!l@airﬂﬂgd@ Ptk &6 df keor2Bnzi nC

hal i des such as zinc fluoride, zinc chloride, zinc bromde and zinc
i odi de;5 and dhematke. hyleocanpamdrduy Waeind) aavalphefeeroabls. 20 Oct ober
2006 20 dial kyl zi ncs, further preferably dinethylzinc, diethylzinc,
di propyl zi nc, di "d"banythengendrali EobumteziAd, idi arvabeyptei o, RYial |yl zi nc
or bis(cyclopentadienyl)zinc, and in partijicular, 5 dinethylzinc or
di et hyl zi nc 3R pRRf EphBIRT 0fpdcitPi d0ex RFSECT ALY M coMpR@ABsCELY and (e)
to 6, more preferably an integer of 2 to 4, further more
preferably an integer of 2 or 3} and most preferably 2.
10 Specific examples of the compounds (a) and (d) in
the case 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



I ncl ude am nes such as difluoronethyl am ne, dichl oronethylam ne,
di brononet hyl am ne, dii odonet hyl am ne,

bi s(di chl oronet hyl ) am ne,
bi s(trifluoromethyl)am ne,

bi s(di fl uor onet hyl '
bi s(di br ononet hyl ) am ne, bis(di?@g%%ék?n/ Qgﬁ ne,
bi s{(trichl oromet hyl)am ne,

bi s(tri bronmonet hyl )am ne, bis(triiodggethyl)anine, bi s
(2,2,2-trifluoroethyl) amne, bis(2,2,2

15 tri bronoet hyl)am ne,

bi s(2, 2,3, 3, 3-pent af | uor opr opyi ) am ne, . .
bis(2,2,3,3,§4Béﬁ§3@mﬂﬁﬁmwﬁﬂﬁﬁﬁ%ﬁiHE?ferablY dimethylzinc,

bi s(2, 2, 3, 3,
bis(2,2,2-tr

2,2,2-tribronoet hyl)am ne,

AR A% PR daTL Ay

- trichloroethyl)amne, bis(2,2,2

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

2,.2,.3,,3,3 | t aiL od | \ ,
Rlanyl Bimpr iz o a0 0 PPy oS
trichl t | I ne, 5 bi - ib - |- .
L oot e PR PN e ot ke kg £aa bl T8y 12500 oF |1y o

bis(1,1- bi G ) - <tri
b S(1 1 b a2 ke

trichl of oet hgljmathRa ziRics (olr Jate Sy bhenegEpePerable.

fLHar 9t Bt A gr, 25

bis(1,1 20 October 2006 21

bi s(trii odonet hylgpegtPet exanpbeshylf) ahene;onpafZds f (bpr apferfel)) am ne

bi s(3-fl uorophenyl ) anm ne,

bi s(4- fluorophenyl)am ne,

bi s(2- chl or ophedypdea@migieshisych ahl diEphenpmeihivigmine,

bi s(4-chloro
bi s( 3- br onop

bi s( 3-

10

15

20

25

&R

henyl )am ne, bis(2 5 bronophenyl)am ne,
E ﬁﬁ%ﬁmﬁihﬂﬁ%ﬂiﬂebr@ﬁBBﬂ@H?P%&

FLASLNG .5 ( 2- i odophenyl ) ani ne,

diiodomethylamine, bis(difluoromethyl)amine,

bils(dichloromethyl)amine,

bis(dibromomethyl)amine,

bis(diiodomethyl)amine, bis(trifluoromethyl)amine,

bis(trichloromethyl)amine,

bis(tribromomethyl)amine,

bis(triiocdomethyl)amine, bis (2,2,2-trifluoroethyl)

amine, bis(2,2,2- trichloroethyl)amine, bis(2,2,2-

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

bis(2,2,3,3,3~pentafluoropropy;)aming,

bis(2,2,3,3,3-pentachloropropyl}amine,

bis(2,2,3,3,3-pentabromopropyljamine, bis(2,2,3,3,3-

pentaiodopropyl)amine, bis(2,2,2-trifluoro-1-

trifluoromethylethyl)amine, bis(2,2,2-trichloro-1-

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

tribromomethylethyl)amine,

triiodomethylethyl)amine,

bis(2,2,2-triiodo-1-

bis{1l,1-

bis(trifluoromethyl)-2,2,2-trifluoroethyl)amine,

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

trichloroethyl)amine, .bis(

2,2,2-tribromoethyl)amine,

1,1-bis(tribromomethyl) -

bis{(1l,1-



| odophenyl ) am ne, bi s(4-iodophenyl)am ne, bis(2,6- difluorophenyl)am ne,
bi s( 3, 5-di fluorophenyl)am ne, bis(2,6-dichlorophenyl)amn |

di f hl or ophenyl ) am ne, bis(2, 6-di bronmophenyl ) ani ne, %0 Gtrdber 2008
bi s( 3, 5-di br omophenyl ) am ne, bis(2,6- diiodophenyl)am ne,

bi s(3, 5-di i odophenyl )am ne, bis(2,4,6-trifluorophenyl)amne, bis(2,4,6-
trichl orophenyl) amne, bis(2,4,6 15 f}ibronnphenyl)anine,
bis(2,4,6-triiodophenyl)am ne, bis(pentafl uorophenyl)ani ne,

bi s(pent achl or,ophenyl ) am ne, _bi s(pentabronophenyl)am ne, .
bi sE Bent ai odB&ﬁgﬁﬁgﬁﬂ%@tM%l 22(28: eér FFﬂW&ﬁ%ﬂﬁm‘él 3phafy| PaFi(Re, bis(3-

biS(2, 6 (T CRIORL AP Bheny PP e Lagapary YenLng bASTA

bi (2. 6 PhenyPaffine; vt Janine. b

11 (G 1 voron RS pReh) RN, PSR paipge, isc-

b1 53 20 Cor e R e S e e and

the |ike. Furbhiephediipsiiiniiee COPPOYABromophaily ) amin®gdepisggom i s
repl aced with a phosphorus atomin the above-nentioned am ne conpounds,

and t he |i kebaoaophemylb) axtme] | fb sl 2 Wedophengdaaiindgs, (h)sppd (e) are

al cohol's, iodophenyl)amine, bis(4-iodophenvyl)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-
diicdophenyl)amine, bis{3,5-diiodophenyl)amine,
bis(2,4,6-trifluorophenyl)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 (trifiluoromethyl)phenyl)amine, bis(3-
(trifluoromethyl )phenyl)amine, bis(4-
(trifluoromethyl)phenyl}amine, bis(2,6-
di(trifluorcmethyl)phenyl)amine, bis(3,5-
di(trifluoromethyl)phenyl)amine, bis(2,4,6-

25 tri(trifluoromethyl)phenyl)amine, bis(2-
cvanophenyl)amine, bis(3«cyanobhéﬂylfamine, bis(4-

cyanophenyl)amine, bis(2-nitrophenyljamine, bis(3-



speci fic exanpl es thereof include fluoromethanol, chloronethanol,
br ononet hanol , i odonet hanol, difl uoronet hanol, dlchloronet
di br ononet hanol, 10 dil.odonethanol, trifl uor onet hanol , tr?%m?%er{e%ok?gnol
tri brononet hanol, triiodomethanol, 2,2,2 trlfluoroethanol
2,2,2-trichlor6et hanol, 2,2, 2- tribro et hanol , 2,2,2-triiodoethano|,
3, 3, 3- pentafl uoropropanol, 2,2, 3,3, 3-pentachl oropropanol, 15
, 3, 3- pentabronopropanol 2,2,3,3,3- pentai odopropanol,
trifluo 2,2, 2-trichioro-

E);Io];rleg R RzoR mﬂ?r%f@”ﬁi %E ?ﬁrﬁtrpﬁh&n&#omﬁﬁeﬁénslﬂe

20
2 i %f’ggftk& hghﬁith%rq?%%@?ﬁf%nﬁg%% i 5" P Bk asm panol
11 1- b: :EE ;: i OEW%QP%%C%GZ‘?#?%O@ ?%]% :fnsd at rﬁe T’—'urt her, thiol

NI\):TI\)OO

conpounds 25ab6v@1'n@hﬁrbr%<d%ﬁ‘i@é% lﬁﬁ@é a%&’dV’éH@ l%.l@éJHI‘H a@tﬁn in the

above-nmenti oned al cohol conpounds, the 11k are also exenplified. 20
Cct obers 2006 exdmpWisri dehe conpounds (b) and (e) are phenols, specific
exanpl es thereof include 2-fluorophenol, 3- fluorophenol, 4-fluorophenol,
2-chl or ophenol , 3l otlogheomppuddshl{d)omnehole ) 2abe cabpbbodk, 3 5

br onophenol , 4-bronophenol, 2-iodophenol, 3-iodophenol, 4-iodophenol,

2, 6- d|f|uoroED@ﬁ@f1Q3Q¥&mﬂl%%rbbﬁ§ﬁ9f include fluoromethanol,

chloromethanol, bromomethanol, iodomethanol,
difluoromethanol, dichloromethanol, dibromomethanol,

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

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

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

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

are also exemplified.



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

2, 6-di br onophenol , 3, 5-di bronophenol, 2, 6-dii odophenol, 348l %qﬂﬂﬁyol,
2,4,6 10 trifluorophenol, 2,4,6-trichlorophenol;, 2,4,6- tr? 5%%%% eno
2,4,6-triiodophenol, pentafluorophenol pent achl or ophenol

pent abr onophenol , pent ai odophenol trifluoronethyl) phenol ,

3-(trifluoronethyl)phenol, is 4- (trlfFuoronEthyI)phenoI, 2, 6-
bis(trifluoronethyl)phenol 3, 5- bls(trlfluoronethyl)phenol 2- cyanophenol ,

3 h |, 4- |, 2- 't h 3- I t h I
oG AR T eI T ¢ AT S VNP A e

I d |f b h I ds, d
the Iike aYMeégFagigxe%I&Iled e e (e§’°ZI’2“” .

car boxylic aflé%rop%%f'%-@‘ﬁi@f@ﬁhéﬂ@ieoﬁ bm'd%galt?eriéyowbenzm ¢ acid,

25 3-fl uorobenzoi c acid, 4-fluorobenzoic acid fT uor obenzoi ¢ aci d,

2,4-difl uorobnmwb@h@@iod., £,dn o dpnenbenNz ol eramidhbhehdt di 31 uor obenzoic
aC|d 20 Cctober 2006 24 2,3,4-trifluorobenzoic acid,

2,3, 5- t&lflubromephemml.a¢+Hroﬂp§h6nanfﬂumodbpneaba aBLﬂodapﬁeﬁol,
trifluorobenzoic acid, 2,4,6-trifluorobenzoic acid,
2, 3,4, 5-t et r4f iodepbemodi c 2abi-diflwwrbomhenokt rafd vdiHbearopbeaoild,

pentafluoroben20|c aci d, quoroacetlc acid, difluoroacetic acid,
3,4 —trlfluorophenol ,6-dichlorophenol, 3,5-

dichlorophenol, 2, 6-dibromophenocl, 3,5-dibromophenol,
2,6-diiodophenol, 3,5-diiodophenol, 2,4,6-

10 trifluorophenol, 2,4,6-trichlorophenol, 2,4,6-
tribromophenol, 2,4,6-triiodophenol,
pentafluorophenol, pentachlorophenol,
pentabromophenol, pentaiodophenol, 2-
(trifluoromethyl}phenol, 3-(trifluoromethyl)phenol,

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

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

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

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

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



trifluoroacetic acid, pentaflubropropanoic acid, heptafluorobutanoic acid,
1,1-bis(trifluoronmethyl)- 2,2,2-trifluoroehtanoic acid and |

When the conpounds (b) and (e) are sulf onic acids, speci @@ﬁgé%#ﬁ?qQ?J

t hereof include fluoronethanesulfonic acid, difluoronethanesulfonic acid,
trifluoronethanesul fonic acid, pentafluoroethanesulfonic acid, 15

hept af | uor opr opanesul foni ¢ aci d, 1,1- 24
bis(trifluoromethyl)-2,2,2-trifluoroehtanesulfonic acid and the |ike. The

conpounds (b) and (e) are preferably, _bis(trifluoronethyl)amne, bis(2, 2,2
20 trifl uor ofefh)Eiifid101pkenz0ig acid. nenafi \idrbhtepyPhansRac

17 e, B g D3
: e . .5 : 1 .

o 3 DT Tl ubF AR R R BTN T, 4R e AREAIA0RE  a0dd (| Lor o1 -
rif'UOfO”EtBYBQHQ%ﬂﬁe{¥a§%Jﬁ %ﬁéﬁgé@?rghgggt@ﬂ%‘&; Cct ober 2006 25

,2,2-trifluoroethanol as alco uor opheno -f 1 uor ophenol
uorgphengbt rafAudfdver 2pIENQE1d , Spentaif1vyrbic acid,
5-trifluorophenol, 2,4,6- trifluorophenol, pentafluorophenol, 2 5
f

;

| uor onefhvbjelzeedlic Jadid| f dublaseblykikeraiid,
i fl uoronet hyl ) phenol, 2, 6- :
trifluorcacetic acid, pentafluoropropanoic acid,

tri
_(t

t

2

4-f

3,4

(

4
heptafluorobutanoic acid, 1,l-bis(trifluoromethyl)-
2,2,2-trifluoroehtancic acid and the like.

10 When the compounds (b) and (e) are sulfonic aclds,
specific examples thereof include
fluoromethanesulfonic acid, difluoromethanesulfonic
aciad, trifluoromethanesulfonié acid,
pentafluorcethanesulfonic acid,

15 heptafluoropropanesulfonic acid, 1,1-
bis(trifluoromethyl)-2,2,2-trifluoroehtanesulfonic
acid and thé 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-trifluoroethyl)amine or
bis(pentafluorophenyl)amine as amines;:

25 trifluoromethancl, 2,2,2-trifluorcethanol,
2,2,3,3,3-pentafluoropropanol, 2,2,2-trifluoro-1-

trifluoromethylethanol or 1,l-bis(trifluocromethyl)-



bi s(trifluoromethyl)phenol, 3,5- bis(trifluoromethyl)phenol or 2,4,6 tris(
trifluoronethyl)phenol as phenols; 10 pentafl uorobenzoic |
trifluoroacetic acid as carboxylic acids; and trifIuorongg%gﬁéégﬁ%%ggpc
acid as sulfonic acids. The compounds (b) and (e) are nore preferably,

bi s(trifluoronethyl)am ne, bis(pentaf£¥orophenyl) 1s am ne,
trifluoronethanol, 2,2,2-trifluoro-|-"trifluoronethylethanol,

1, 1-bis(trifluoromethyl)- 2,2,2-trifluoroethanol, 4-fluorophenol, 2,6-

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

pent af | uor opReRoR - t¥ifd yarqs thapehethy2 FABALE; 2 -@luorophenol,

Further  prof 8 EBFPTORRETRY 11414 I ERRRBRO tper AT ISR P14, 1
D) o R BB B A e e DR, B3 T PO ) are
2006 26 (Al BUERae e PA Ty T A ek R PEUP g Rt & 20 car bon atoms, and
speci fig exappres1ubonRitHyIC) prlenyBt ef . (thY dneaednd 3! ysieen g€ hyl am ne,
et hyl am ne, n- propyl am ne,” i sopropyl am ne, n-butylam ne, sec 5 butylam ne,
tert-butyl amine¢trifaendmethyie) pilenp®nt gl ari ne, neopentyl am ne, anyl
am ne, n-hexyl am ne,

bis(trifluoromethyl}phenol, 3,5-

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

tris(trifluoromethyl)phenol as phenols;

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

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

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

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

25 The compounds (c) are preferably watexr, hydrogen

disulfide, an alkylamine, arylamine, aralkylamine

halogenated alkylamine, halogenated arylamine, and



n-octyl am ne, n-decyl am ne, n-dodecyl am ne, n- eicosylamne, allylamne,
cycl opent adi enyl am ne, aniline, 2-tolylamne, 3-tolylam | I ne,
10 2, 3-xylylam ne, 2,4- xylylamne, 2,5-xylylamne, 2,6-Xy 9#%%@%??6@
3,4-xylylam ne, 3,5-xylylamne, 2,3,4-trinmethylaniline,
2,3,5-trinmethylaniline, 2,3,6-trinmethylaniline, 2,4,6-trinethylaniline,
3,4,5-trinethylaniline, 2,3,4,5-tetranethylaniline, 15
2,3,4,6-tetranethy|aniIine 2,3,5,6- tetranethylaniline,

e But vt an | (el 9S b, Allon ary Rl EE BBV n s RO BRI 1 e,
neopentyl anidi i, "aREXLhBRLIEL sluipted AL igBe, BnedudROMANL T e, -

dodecyl ani | ine, ani |1 ne, nap am ne, raceny1an1ne

benzyl ami ne, nﬁ@roashhukgﬂﬂthemrgmaﬁm& eﬁﬁﬁrh&lnﬂ'ﬂ%an)ﬁEt hyl ani ne,
(4- net hyl phenyl ) et hyl am ne di met hyl phenyl ) net hyl am ne, (2, 4-

di met hyl pherb&aﬁlamham,n@so@%o@ylchmmiéwlmhmﬂrlmnhﬂ argers, (2,6 20
COct ober 2006 27 di et hyl phenyl ) et hyl am ne, (3, 4-
di met hyi phenytjyprahyham nert-dbulyldmaidy| phebytyieaminsey me, (2, 3, 4-
trimet hyl phenyl ) met hyl am ne, (2,3,5 5 tr|nethylphenyl)nethylan1ne (2,3, 6-
trinethylpmy@nymﬁamynamnﬁgpegtnlgmlne amyl amine, n-hexylamine,
n-octylamine, n-decyl amine, n-dodecyl amine, n-
elicosylamine, allylamine, cyclopentadienylamine,
aniline, 2—t61ylamine, 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-



trimet hyl phenyl ) met hyl am ne, (2,4, 6- trimethyl phenyl)nethylam ne, (2,3, 4,5-

t et ranet hyl phenyl ) met hyl am ne, (2,3,4,6 10 tetranethylpheqx#§ﬁ§§4§p2@@bne,
(2, 3,5,6- tetramet hyl phenyl ) net hyl am ne, (pentanet hyl phenyl Jirethylam ne,

(et hyl phenyl ) net hyl am ne, (n- propyl phenyl) net hyl am ne, 15

(i sopropyl phenyl ) met hyl am ne, (n- buty] phenyl) met hyl am ne, (sec-
but yl phenyl ) net hyl am ne, (tert-

but yl phenyl ) met hyl am ne, (n- pent yl phenyl ) net hyl am ne,

neopent yl . ami,ne, hexyl phepyl ) met hyl am ne,
En-ogtyl%hgRﬁﬂyégﬁﬁ%géﬁ?ggp%efﬁﬂgégypﬁﬁénE?)%%thyIanine, (n-

dodecyl pheny4; Lhe, ﬁ@ﬁ@%ﬁl | apg ng, ant hracenyl net hyl am ne,
fIuorgngthy“%%ﬁ%%ﬁykgﬁkgﬁé&ethy aﬁﬁﬁ%ﬁ¥brg%bﬁethylanine, i odonet hyl am ne,

25 difIuorongﬁﬁy{ﬁgiﬁﬁen?uqmdyﬁynaﬂmﬂéqﬁ9@13,@Lbronnnethylanine,
! )

di i odonet hyl am ne, trifluoromethylam ne, trichloromethylam ne, 20 Cct ober

2006 28 tritarometkry bpheryld metthiviletoirs hy{ 2808 2, 2, 2-
trifluoroethylamne, 2,2,2-trichloroethylamne, 2,2,2-tribronoethylam ne,
2,2, 2-6rii odostigtbyilpbenyd ) el hy Ianpiare af (2108 o6r opyl anine, 2,2,3,3,3 5
pent achl or opropyl am ne, 2,2, 3,3, 3- pentabronopropyl am ne, 2,2,3,3, 3-
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 hexylbhenyl)methylamine, (n-octylphenyl)methylamine,
(n-decylphenyl)methylamine, (n-
dodecylphenyl)methylamine, naphtylmethylamine,
anthracenylmethylamine, fluoromethylamine,
chloromethylamine, bromomethylamine, iodomethylamine,

25 difluoromethylamine, dichloromethylamine,

dibromomethylamine, diiodomethylamine,

trifluoromethylamine, trichloromethylamine,



pent ai odopropyl am ne, 2,2,2-trifluoro-1- trifluoronethylethylam ne,
2,2,2-trichloro-1- trichloronethylethylamne, 2,2,2-tribr Octdber 2006
tribrononet hyl et hyl am ne, 2,2,2-triiodo-I- triiodonethylet ylaﬁ?%%,
1,1-bis(trifluoromethyl)- 2,2, 2-trifluoroethylam ne,
1,1-bis(trichloromethyl)- 2,2, 2-trichlproethylamne, 1,
1-bis(tribrononmethyl)- 2,2,2-tribronoethylamne, 1,1-bis(triiodonethyl) 15
2,2,2-triiodoethylam ne, 2-fluoroaniline, 3- fluoroaniline,
4-fluoroanil jine, 2- chl.orqani)ine, 3-,chloroaniline, 4-chloroaniline,

2 br onoant | | FEPEOMGRR SRS - 4t o LAOSRPERRA AN Akt 41 10, 3.

B

di bronoani | i e, 3,_6-Ghy Il 5-gi bodoani.l:i
2.4, 6-trifl ugr'gé%i ﬁfﬂgx bg'ib? Eé*-ﬁ?"é% o ogh?r?ng?llé’fa?,est-tﬁll%“?%‘h%ani li ne,

2,4,6-triiodgapLbL@qg,%;ﬂxagfﬁdﬁgﬁﬁggyi5ﬁ§pepeQggqmyyggun!ipe

pent abr onoani | i ne, pentai odoaniline, 2- (trifluoronmethyl)aniline,

3-(trifs uor opehhukchlatidprvhy2dnidxd pbzy 22008, 329

4-(trifluoronmethyl)aniline, 2,6- di(trifluoronethyl)aniline, 3,5-

di (trifluoropenbpbyemoproeyaleiine, 621218t 8i BFuoronethyl) aniline; nore

preferably water, 5 hydrogen disulfide, methylam ne, ethylam ne, n-

propyl ani ne, PRBEBAOFPPIARYS aH.0R v efri AetTiEduoro-1-
trifluoromethylethylamine, 2,2,2-trichloro-1-
trichloromethylethylamine, 2,2,2-tribromo-1-

10 tribromomethylethylamine, 2,2,2-triiodo-1-
triiodomethylethylamine, 1,1-bis{(trifluoromethyl)-
2.2,2-trifluoroethylamine, 1,1l-bis(trichloromethyl)-
2,2,2-trichloroethylamine, 1,1-bis(tribromomethyl)-
2,2,2-tribromoethylamine, 1,1-bis(triiodomethyl)-

15 2,2,2~-triiodoethylamine, 2-fluorocaniline, 3-
fluoroaniline, 4-fluorocaniline, 2- chlorcaniline, 3-
chloroaniline, 4-chloroaniline, 2-bromoaniline, 3-
bromoaniline, 4-bromoaniline, 2-iodoaniline, 3-
iodocaniline, 4-jodoaniline, 2,6-difluoroaniline,

20 3,5-difluoroaniline, 2,6-dichloroaniline, 3,5-
dichloroaniline, 2,6-dibromoaniline, 3,5-
dibromoaniline, 2,6-diiocdoaniline, 3,5-diiodoaniline,
2,4,6-trifluorcaniline, 2,4,6-trichlorocaniline,
2,4,6-tribromeaniline, 2,4,6-triiodoaniline,

25 pentafluoroaniline, pentachloroaniline,

pentabromoaniline, pentalodcaniline, 2-

(trifiluoromethyl)aniline, 3-{trifluoromethyl)aniline,



butyl am ne, tert-butylam ne, isobutyl am ne, n- octylamne, aniline,
2,6-xylylamne, 2,4,6- trinethylaniline, naphthylam ne, ané@r&&gggﬂmsﬁe
10 benzyl am ne, trifluoronethyl am ne, pentafluoroethylamn

per fl uoroproyl am ne, perfluorobutylam ne, perfluoropentylanlne

per fl uorohexyl am ne, perfluorooctylam ne, perfluorododecyl am ne,

per fl uor opent adecyl am ne, 15 perfluor&élcosylan1ne 2-fluoroaniline, 3-
fluoroaniline, 4-fluoroaniline, 2,6- difluoroaniline,3,5-difluoroaniline,
2,4,6- trifluoroaniline, pentafluoroanlllne 2 (trif luoromethyl) aniline,
3- (trif Iuoﬁom&nmﬁDUQﬁwm¢h@Yl)QOiAi@ﬂufaL&ﬂonethyl)anlI|ne 2, 6-
bis(trifluoronmethyl)aniline, 3,5- bis(trifluoronethyl)aniline or 2,4,6
tris(trifl uofdidt qﬂ£§%ﬂﬁ?mﬁEhY;haﬁéﬂﬁﬂﬁna% 5- preferably water,

Ereifrf:ﬂgﬁgggltrﬁédiaﬁlfiﬂ%e StayhpBdtihendns 2 FFigt oani ine e
4 I ;

35 dit 1 nor odm G E LG ARECRTL) BT 6 O%&beeéfg’rg%%ﬁg ter.
2- (trlfguor0ﬁ?4?g éﬂ“d%éﬁifﬁae(tth ?@%ﬂﬁﬁk@ iéﬂﬁne n-

4-(trifluoro ani ['1 ne 2,6-bis(trifluoromethyl)aniline, 3,55

bis(trifluor?@aﬂyaaﬁqhélnfsgﬁgongaﬁldgwsﬁiﬁuﬁ§1§mﬂﬁg;hgbbanlI|ne and
nost preferabl

butylamine, tert- butylamine, 1sobutyl amine, n-
octylamine, aniline, 2,6-xylylamine, 2,4,6-
trimethylaniline, naphthylamine, anthracenylamine,

10 benzylamine, trifluoromethylamine,
pentafluoroethylamine, perfluoroproylamine,
perfluorcbutylamine, perfluoropentylamine,
perfluorohexylamine, perfluorcoctylamine,
perfluorododecylamine, perfluoropentadecylamine,

15 perfluorceicosylamine, 2-fluorcaniline, 3~
fluoroaniline, 4-fluorocaniline, 2,6-
difluoroaniiine,B,S—difluoroaniline, 2;4,6-
trifluoroaniline, pentafluorocaniline, 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-fluorocaniline, 3-

fluorocaniline, 4-fluorocaniline, 2,6-difluorcaniline,



wat er and pentafluoroaniline. Further, as the compound (f) used for

preparation

of the conpound [B], the foll ow ngs and the I?ﬁgﬂﬁéﬁ?r

menti oned. 20 Cctober 2006 31 HO'-'~"OH HO*~-OH HO OH HO

HO OH HO >-
floOH HO HO HO OH OH OH OH HO 5CH gghgﬁ
HO HO- HO HO , SOH OH ~OH ~hbCH t | '

10

HOOHHO j HO- OH HO HO ///

3,5-difluorocaniline, 2,4,6-trifluorcaniline,
pentafluoroaniline, 2-(trifluoromethyl)aniline, 3-
(trifluorométhyl)aniline,4-(trifluoromethyl)aniline,
2,6-bis(trifluoromethyl)aniline, 3,5-
bis(trifluoromethyl)aniline and 2,4,6-
tris(trifluoromethyl)aniline; and most preferably
water and pentafluorocaniline.

Further, as the compound (f) used for preparation
of the compound [B], the followings and the like are

mentioned.
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HO. o~ ~_-CH

HO_~goy HO~"OH

HQ OH

OH - Ho
HQ HO, ,OH HO HO OH
b—OH inf
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HO,
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OHOH OHOHHOOHOHHO OH OH OH OH 11-1 I/ The conpound [A] is a
conpound obt ai ned by contacting the above-nentioned conp @S%lc(tﬂngdO@ and
(c) . The order of contacting the conpounds (a), (b) and ?t? 'S not
specifically limted, and for exanple, the follow ng order can be adopted.
o A nethod of contacting (c) after co%acti ng (a) and (b). A nmethod of
contacting (b) after contacting (a) and (c). A nethod of contacting (a)
after contacting (b) and (c). The contact order is preferably (1) or (2).
Nanely, the conmpound [A] is Bﬁef er abI a corrpound obtai ned by 15

contacting (¥ wth &Hontact]product
or a conpo Btai neg r@actl ng

by cont actii ng : . t her, Ng pound obt ai ned
20 Cctober 2006 34 by uwwhtacling the ab f1 oned gorfpetings (d), (e)
and (f) . The order of conta@‘f'lng the conpoundsH(d) , (e) and (f) is not
specifically limted, and for exanple, the follow ng order can be adopted.

B S M S

e : °“ Sen




s (' Anethod of contacting (f) after contacting (d) and (e). (c)2 A

met hod of contacting (e)*ater contacting (d) and (f). (r)sd\o®d Jﬂg
contacting (d) after contacting (e) 10 and (f). The contact or

preferably (I ' or (c) ,. Nanely, the conpound [B] is preferably a
conpound obtai ned by contacting (f) @%th a contact product obtained by
contacting (d) and (e), or a conpound 15 obtained by contacting (e) with a
contact product obtained by,contacting (d) and (f). The contact treatnent
in the preparatlon of the a qve- nentloned co ounds [A] and [B] is
preferably BarrledC&Ut unde an i nert9 as at nBdphere. Thé&H reat ment 20

t enper at ur OUsu fro 01l to PHef er ably_from -80t to
150t. The tnenu ne is ual l'y e to 36 rs, and
preferably Trom 10 es o 24 hours. ¢%rth r, theHoeatnaopd nmay use a
sol vent, and these conpounds y be directly tﬁbated 25 without using it.
The solvent used is inert to the raw material conmpounds (a) , (b) and (c)
, or (d) , (e) a (f) . Either sol vent such as an

ali phatic 20 Cct t, an aromati c hydrocarbon
sol vent or v or_a pol a ' @s\an et hereal solvent or
the |ike, speci fi g exmnpla@oof t heqsol vent i ncl ude but ane,
hexane, hep! »

The compound [A] is a compound obtained by
contacting the above-mentioned compounds (a), (b) and
(c). The order of contacting the compounds (a)., (b) and
5 (¢) is not specifically limited, and for example, the
following order can be adopted.
@ A method of contacting (c) after contacting (a)
and (b).
@ A method of contacting (b) after contacting (a)
10 and (c).
@ A method of contacting (a) aftexr contacting (b)
and (c).
The contact order is préferably(} 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 (cJ).

Further, the compound {Blis a compound obtained



5 trinmet hyl pentane, cycl ohexane, benzene, toluene, xylene, dinethyl ether,

di ethyl ether, diisopropyl ether, di-n-butyl ether, nethy -éy%
ether, anisole, 1,4-dioxane, 1,2-dinethoxyethane, bis(2- %%Fﬁ%é%et %ﬂ%

et her, tetrahydrofuran, tetrahydropyran 10 and the like. In the present
I nvention, a polar solvent is prefersble anong these solvents. As index
representing the polarity of the sol ént, E.N val ue (C. . Reichardt,

"Sol vents and Sol vents Effects in Organic Chem stry", i5 2nd ed. , VCH

Verlag (1988) ) and the like are known, and _in particular, preferably, the
pol ar sol venPYieontagkijgkhaaperespenddioned rempepndssidn: @&Nagf 0. "5 Z
ET NXO. 1 npl es of _the pol ar. sol vent, _.i ncl ude ethereal ,2Q sol.vents
thﬁgras dE[ Lre ;I' Jggﬁe?F?ﬁFe?ﬁﬁo Vh% i’;g(ﬁrfesf;?r"lﬂﬂ}‘}n% h‘@ éiegn-aB&tyl )

, methyl .tect- y .har - X : - di.ret haxyet hane,
bi s( 2- met hox|§/£§ h%%) Rétthesfp,e%tlre}ﬁ‘rca%% g‘?lu“?%%%d' t%ﬂ%gaﬁ§gr%%3ﬁg%bénghtghg i ke,

and tetrahydgghybai nd AudPStaR! BE€haBpeeds the solvent. The anmounts used
of the respective comfpounds in the preparation of the conmpound [A] are not

specifigally 20 @t Obemed¥Ha o86cbdhtateingWe) ditemebar acatiing ¢@)t he
anounts used of the respective conpounds is defined as a nolar ratio of
(a) : (b): (apa Xe).Y : z 1, it is preferable that Y 1 and 2zl satisfy
substantially the_expression (1): L
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 O ' 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 -100TC to 200C, and
preferably from -80C to 150TC. 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



5 c=yl+2 z 1 (1) (wherein c represents a valence of M in the expression

(1)) vy 1inthe expression (1) is preferably a nuneral of
1.99, nore preferably a nuneral of from 10 0.20 to 1. 80, ?@?ﬁﬂ%ﬁé#&bdé)

preferably a nuneral
fromO0.50 to

1.00. z 1 in the expresg'

of fromO0.25 to 1.50, and nost preferably a nuneral of
on (1) is a nuneral determ ned by

|
c,yl and the expression (1). Further, Phe anount used of the respective
conmpounds

conpound [B]. Wen the nolar ratio of the anmpbunts wused of the respective
conpounds i sPYSLOFEFRAN FodyeRt . pRtITPBRLLA)hydefarbopyseleegt ory - 7 2

it is prefer
(2) 20 when

15 is not also specifically limted in the preparation of

t he

SRR okt B R R TR SRR B g oot o0

X ovorrx Pr RS Lk Al SUELS segb bR el S5 B3 A RET YR Cath of

and f in the
above-nenti on

37 Y2 i § thet®iRleteSiPntade AN

ig%l%‘%@i 4@) ﬁt?ga%%% héﬁfzé?,%,s%@;é&?é ey g%hn the

genera or mu or respecti Ve

fromO0.01 to 1.99 , nore preferably a nuneral of fromO. 2 to 1. S
further prefeyalene,a diunetisyl ethéromifeZhyllo elther Angi P®Shropelierably a

numer al

10

15

20

25

of

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.

In the present invention, a polar solvent is
preferahle among these solvents. As index representing
the polarity of the solvent, Eﬂ value (C..Reichardt,
"Solvents and Solvents Effects in Organic Chemistry”,
2nd ed., VCH Verlag (1988}) and_the like are known, and
in particular, preferably, the pelar solvent is a
solvent which satisfies the expression:

E. of 0.52 Ep =0.1

Examples of the polar solvent include ethereal
solvents such as dimethyl ether, diethyl ether,
diisopropyl ether, di-n-butyl ether, methyl tert-butyl
ether, anisole, 1,4-dioxane, 1,2-dimethoxyethane,
bis(2-methoxyethyl) ether, tetrahydrofuran,
tetrahydropyran and the like, and tetrahydrofuran is
most preferable as the solvent.

The amounts used of the respective cbmpounds in the

preparation of the compound [A] are not specifically

( 20 Cct ober
&Bdhbganee! Heilane a PoiBEAL Of ¥ 2/ x| of

2006



s from0.5to 1.0. Z2 in the expressions (2) or (3) is a nuneral
determned by d, f, x1, y 2 and the above- nentioned expr ) (3).
Further, x1 is a nunmeral being an arbitrary positive valﬁﬁé k%ﬂ%n |%dUan

use of the respective conmpounds are 10 really designed so as to perfectly
satisfy the above-nentioned expressions (1) to. (3) in the contact
treatnent of the above-nentioned corrpaﬁnds, the anbunts wused may fluctuate
finely, and it is usually carried out to appropriately increase and
decrease the_anmpunts used 15 to a certain degree considering the anmount of
a conpound Mf“él#etdenﬂpﬁﬁ Wﬁﬁl‘@b@? ng'FlfLﬁﬂ é’icgbé appuath, usedaf ¢he

subst anti al I%/ z%lns that a ca 1{) ge3| i.ng to obtain a conpound
obt ai ned by tHRPEGYS tHERREPLEL +¥e e@&ﬁ’ﬁ@uﬁ&s aatmq.‘q;ﬂ}r ot Bior &fi o

i sfyi d ded f th
ahove.mont i B2 BITEIS ane ¥ s b pert okt IBFeEeFEFLEgthatnin Rl ol o

t f th d f d I
atio of (af: thytetYcrelspaRf URE e*?ﬁﬂ”%%%%ﬁrg?. n of the2s o

compourgl [A] , it is preferabte thap zv'1 and Z 1 satisfy ijie expression
(4): osl c-yl1-2z1150.2 (4) 20 Oct ober 2006 38 (c represents a val ence of
ML in the expwhesiedn €4yppresenter a wakantBeofManin’ @hkOefbrbbaiadmount s

used of the respective conpounds is defined as a nolar ratio of (d) : ( e
Y : (f) =KL))y 2: z 2in the preparation of the
A2 ' 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 expres.sion (1) is a nume‘ral determined
by c. Yl and the expression (1).
Further, the amount used of the respective compounds
15 is not also specifically limited in the preparation of
the compound [B]. When the molar ratio of the amounts
used of the respective compounds is defined as a molar
ratioof (d) :(e):(£)-= x': yv?: z?, it is preferable that
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.

dXx! =y2+gxz? (2)
viteEXz2?E aXx' Sy *+aXeExz? (3)
25 (wherein each of d and f in the“exp_r_essions (2) and (3)

is the same value as in the above-mentioned general

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



5 compound [ B] , it is preferable that x1, y2 and z 2 satisfy the
expression ( 5 ) when J in the general formula | |

XVI: 0 ld-(y2+fXZ2)= xl~s 0.2 (5) (each of d and f |n thqukgﬁﬁgéﬁé%ﬁ%g S
the sane value 10 as in the above-nentioned fornula [4] or [6].) As a
result of the contact treatment, at least one of (a), (b) and (c) or at

| east one of (d), (e) and (f) mhlch dfe raw materials may remain as
unreacted matters concerning the conpounds. 15 Further, it is preferable
in the preparation of the conpound [A] to distill the solvent fromthe

pr oduct after t he Xorittadihe raxnressiang (:&Br@tnduﬂdrysngrafezatblyor nor e
for one hour mor e_under, reduced_ pressure. Is nore preferable to

carry out dri W%’t’aﬁ@ﬁ g 2’019t ?5 F1pm Ond Lt 502]4 FoumeTBTRESE 2P er abl e
t 80 to 1601 _.f fi duct
grocessoof tﬁé““@%ﬁ%%&ﬁhg Eﬂﬁaﬁﬁbch Wﬁ@%ﬁ??ﬁ&ﬁgﬁfbﬁmgiaéfﬂc

t th t f| 2 d [
vater A prodbetiom & 2|5ﬁéﬁ%e[}e% ndHE R %reafgléégfxa BaRERah é'%c) '

Tetr ahygr of ugaBmi 8.8s¢d 3S02 0 xantheaeﬁgfa%&%gsut('zq“o%o (St qhe 2006 39

of diethylzinc is added thereto and coole pentafluorop enol of
t he equi nol ahuAsRal! deteshmehdi! Hyicai s added ¢rovpuhae tihe ehpovalt er

stirring at roomtenperature for 10 m nutes to 24 hours 0.5
mentioned expression (2) or {3). Further, x'is a numeral
being an arbitrary positive value.

Even if the use of the respective compounds are
10 really designed so as to perfectly satisfy the
above-mentioned expressions (i} to (3) in the contact
treatment of the above-mentioned compounds, the amounts
used may fluctuate finely, and it is usually carried out
to appreopriately 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 :3!1: z ! in the preparation of the
25 compound [A], it is preferable that Vl and Z1 satisfy

the expression (4):

0<|c-y'-2z'< 0.2 (4)



5 fold nolar anount of water to diethylzinc is further added dropw se;

after stirring- at roomtenperature for 10 mnutes to 24
solvent is renoved by distillation; and drying is carriedﬂgg%ﬁgﬁéag?ﬂg for

8 hours under reduced pressure. 10 O course, the conpounds used in these
treatments are not limted to pentaflyorophenol and water, the conpound
as a raw material is not [imted to a zinc conpound, and the condition at
drying is not limted to at 1201 for 8 hours. 15 Further, a specific

| f d i f the, d i h bel i
GaraPl Caben (o ReD ARt & Vg FeR 8 ok LT PAD PHE sk R i hDl . and
h d (f) d - di ol 1 Xt f cis-i d
rans-isomer) . 2d B et IR ERE Rt Ake PeRESt B ShngPelRse Barthe
adopted: A hgyapReSPbehbopioh gg.g%gﬁhabnfsa@éfiﬂéﬂggf aﬁfn%.lat@%%i In a

fl ask whose at nosphere was rep W th “argon an he mXture Ts stirred

and cool ed abs- (&%:: (2D ﬁﬁ]@pxarael sqtutioh of NENtRELYREQRRBAOL VRGN 1S an
equi nol ar anmount to diethylzinc is added thereto ropw se and the

resul t ant wasompiotned[ Bl , rooms2froebehdl 2008t ¥) vérmed af Usathieryl hour;
thereafter, 0.5-fold nolar anmount of 1, 3-cycl opentanediol (a m xture of
cis-isoner &he expnessdomedp )t whdned hin zilec demdnal fenrmadded 6 diespwi se and

stirring is carried out overnight; and then,
an atom of Group I

0=la-(vit+texz?)+ xS 0.2 (5)
{each of d and £ in the expression (5) is the same value

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

As a result of the contact treatment, at least one
of (a), (b) and (c) or at least one of (d), (e) and (Ff)
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 producf
after the contact treatment and carry out drying at 25C
or more for one hour or more under reduced pressure. It
is more preferable to carry out drying at 60 to 2007C

20 for one to 24 hours and most preferable at 80 to 160T
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



5 a volatile material is renoved by distillation and a solid prepared is
dried at roomtenperature under reduced pressure. O cour%§ t:gﬁ? und
used in these treatnments is not limted to pentafl uorophe P

cycl opent anedi ol (a m xture of cis-isoner and trans- isoner), and the netal
compound as a raw material is not limted to a zinc conpound. Next, the
conpound [C] represented by the gener3d forrmula [7] is illustrated. 15 M3
has been already described. T3 in the general formula [7) represents an -
atomof the Goup XIV, Goup XV or Goup XVl of the Periodic_ Table of the
El ement s (RevfséﬂeﬁbYﬂﬂéﬁCoﬁslﬁ@ﬂ?dIth#@ﬁﬁ@caﬁﬂeﬁDQﬂE¢ Neneghel:at ure 1989),
and when a 20 plural nunber of T3js exis they may be nmutually the sane
or d|fferentpe@$@€1PP€°Eﬂﬁﬂﬂ¥3Qﬁ Qhﬁa%ﬁ%ﬁﬁ%*thémOEFGUGOXIV i ncl udes a

b d.t | ik f f th f
the & oup xATe PRYLEER-21AT pABGeh SRemtor SHRTHR o R SHEELRS |1 ke, 25
and speC|f| xggg%hggﬁp%gggﬁ;rnégrtﬂfera §e§vko %%lﬂgﬁis an, oxygen at om

a sul fur aton1and a carbon atom’ a nitrogen

at om or5 an OxyP§NMEPa X hAReh 2 A6 wef‘éelat@c‘i” dié‘%ﬁ?%iﬁ&efl%r Rl Yeifesl LT OgEN

atom or an oxygen atom and in particular, preferably an oxygen
atom "s" idddée geenswiket oaFukd Hirfﬁﬁgeéer&@oxa Vethp@egt @ke TBorWien T3

is the atomof the Goup XIV, "s" is 4,
10 minutes to 24 hours, the solvent is removed by
distillation; and drying is carried out at 120C for 8
hours under reduced pressure.

10 Of course, the compounds used in these treatments
are not limited to pentaflucrophenol and water, the
compound as a raw material is not limited to a zinc
compound, and the condition at drying is not limited to
at 120C for 8 hours. |

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

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

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%T;
25 a hexane solution of pentafluorophenol which is an

equimolar amount to diethylzinc is added thereto

dropwise and the resultant was stirred at room



5 when T3 is the atomof Goup XV, "s" is 3, and when T3 is the atom of

Goup XVI, "s" is 2. R5 in the general formula [7] represe%@&&? r 2006
el ectron-w thdrawi ng group or a group containing an electron-w ?uﬁamnng

group, and when a plural nunber of 10 R5' s exist, they nmay be nutually the
sanme or different. Exanples of the electron-w thdrawi ng group or the group
contai ning an el ectron-w t hdraw ng gréﬁp are selected fromthose already
described in the illustration of RL and R3, and the preferable group is
the sane group as 15 in Rl and R3. Further, R represents a hydrocarbon

group, and ACPPEFALURMIRT o MBus: ndhepeafiteral 19 I Heo EAnBodAT different.
The hyd b in R6 I f | | kyl . |

an aral kyl gPBREE DBE A 1TRYSTRYPRGABAE IRdr bR M STHES I8 CAPSAFMER ng L to
20 b t ' f.er abl appl Lnclude a _ net.hyl , an et hyl
groﬁg,r gnn?p ggy:t%&%%gpl,es’rog%ere] sgérggﬁfgﬁg:l&&ﬁ’té &%-fﬁiﬁgngﬁr%éggaa sec-bu%/yl
group, a teplapulivle %ﬂ&%iﬂlﬂ&ﬁ@"c&é’ r:?é{i'%’t GvArREBhY Qﬁé"'ﬂ?ren% a
neopentyl group, a n-nhexyl group, a h-octyl group, a -nh-decyl group, a

n-dodecy! grauRolAtAIRCHALNEYA1 9L 9UPemoPel BC OBt I PAPi oRNEnANE i ke. A
met hyl group, an ethyl 20 October 2006 42 group, an isopropyl group, a

tert-butyl gsolpdopraparedbid ydrgeQuati Sobhr ¢ aiiprie tbte. uddyrone of these
al kyl groups may be substituted w th a hal ogen atom such as a fluorine
atom a chl oreduced pressure.
Of course, the compound used in these treatments
is not limited to pentafluorophenol and 1,3-

10 cyclopentanediol (a mixture of cis-isomer and trans-
isomer), and the metal compound as a raw material is not
limited to a zinc compound.

Next, the compound [C] represented by the general
formula [7] is illustrated.

15 M’ has been already described.

T* in the general formula [f} réprésents an atom of
the Group XIV, Group XV or Group XVI of the Periocdic
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 a nitrogen atom, a phosphoxrous atomand the like,

25 and specific example of the atomof 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



5 atom a bromne atomor an iodine atom Exanples of the al kyl group
having 1 to 20 carbon atons which is substituted with the2@$?

i nclude a fluoronmethyl group, a difluoromethyl group, a trifluoronethyl
group, a chloronethyl group, a dichloromethyl group, a 10 trichl oronet hyl
group, a brononethyl group, a dibro pethyl group, a tribronbnethyl group,
an iodonethyl group, a diiodonethyl oup, a triiodonethyl group, a

fl uor oet hyl group, a difluoroethyl group, a trifluoroethyl group, a

tetrafluoroeth gro a 15 pent af| uor oet hyl roug a chl oroethyl group, a
di chl or oet hyf émouﬁu QQQ(ﬁﬂ%ﬁ%ﬁﬂW$N @r%&ﬁFo%ﬁnt% QECQFoﬁBePﬁygegroup, a
pent achl or oet

th t
trlbronDethy?ggﬁ¥o%O %@F&§%£§%B%¥h Eroqgﬁﬁ g%%ggg ﬁﬁﬁgéggﬁgrgup, 20
a perfluoropropylu gr r erfl oro ent roup,
a Berfl 3oroﬁex5¥ gsgoglg'l,othg% %*%gr%%%'{l&r 31’%%39? p5P Sl.u%rga 885>¥?I groug,
a perfl uor oggnipadegiybnggoyp, t%&%@ﬂn’r‘%ﬂ%t?é’%fo@#okfv angpeg ghloropropy!

group, a perchlorobutyl group, a per chl oropentyf group, a perchlorohexyl

group, = pewaBhomdas WndrHtdm &f Pershpoxgdodgeyl sgB0URn @ when T
per f hl or opent adecyl group, a perchl oroeicosyl group, a 20 Cbtober 2006 43

per br onopr opys gheuptom pef BroompUXYI, greUpisaz.per bronopentyl group, a
per br omohexyl group, a per bromooctyl group, a perbronododecyl group, a
per br onopent adecR’ i othhe geperplofoaimedsy|[ B} otgpresents an

electron-withdrawing group or a group containing an
electron-withdrawing group, and when a plural number of
io R®'s exist, they may be mutually the same or different.
Examples of the electrqn—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 dgroup or an aralkyl group.

20 As the alkyl group herein, an alkyl group having
1 to 20 carbon atoms is preferable. Examples include a
methyl group, an ethyl group, a n-propyl group, an
isopropyl group, a n-butyl group, a sec-butyl group, a
tert-butyl group, an isobutyl group, a n-pentyl group,

25 a neopentyl group, a n-hexyl gfbup; a4 h-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



5 the like. Further, any one of these al kyl groups may be partially

substituted with an al koxy group such as a nethoxy group, @Q4¥ oup
or the like, an aryloxy group such as a phenoxy group or %ﬁg}ﬁq{’ e 0odrHan

10 aral kyl oxy group such as a benzyl oxy group or the like, etc. As the
aryl group, an aryl group having 6 to 20 carbon atons is preferable.
Exanpl es thereof include a phenyl grétp, a 2-tolyl group, a 3-tolyl group,
a 4-tolyl group, 15 a 2,3-xylyl group, a 2,4-xylyl group, a 2,5-xylyl
group, a 2,6-xylyl group, a 3,4-xylyl group, a 3,5-xylyl group, a

2,3, 4-tri met BFPPERen@n grnNpyropy R, BToupy i aeteyitpihaityl gpreip,on an
2,3,6-trinmethyl phenyl group, a 2,4,6 trinmethyl phenyl group, a
3,4,5-trinetﬁ§PgH§ﬂ B, 18 JeexRe opreferapder-anet hyl phenyl group, a
2,3,4,6- tetranethyl phenyl _grou a , 5, 6-tetranmet hyl phenyl rQup, a
pent aret hyl pheny ¥ &~ %h tﬁﬁgﬁpﬁ&ﬁyi Frégs QF?F?%O%?Pﬁﬁ%ﬁVIearoup, an
| Sopr opy! Pheny gk GhPs oden s PARYARASI OEQUR: e Rt ¥l BEAK, pdr OUP.
25 tert-butyl phenyl ™ group, a n-pentylphenyl "group, a Heopén ylpﬁenyl

group, g n-hgxyhnenytomi APatémMor M %mw'at%ﬁuma%ﬁ&%f RRENY!
group, a n 20 Cctober 2006 44 dodecyl phenyl group, a n-tetradecyl phenyl

group, a naphkkyl ggodpd haaimgthresenyl carpep atbndhedide, igand a phenyl
group is nore preferable. Any one of these aryl groups may be partially

substituted with the halogen atom include a £luoromethyl
group, a difluoromethyl group, a trifluoromethyl group,
a chloromethyl group, a dichloromethyl group, a

10 trichloromethyl group, a bromomethyl group, a
dibromomethyl group, a tribroﬁbmethyl group, an
jodomethyl group, a diiodomethy_l group, a triiodomethyl
group, a fluorcethyl group, a difluorcethyl group, a
trifluoroethyl group, a tetrafluoroethyl group, a

15 pentafluoroethyl group, a chloroethyl group, a
dichloroethyl group, a trichloroethyl group, a
tetrachleroethyl 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
perfluoropeﬂtyl group, a perfluorohexyi group, a
perfluorcoctyl group, a perfluorododecyl group, a
perfluoropentadecyl group, a perfluorcelcosyl 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



5 substituted with a hal ogen atom such as a.fluorine atom a chlorine
atom a bromne atomor an. iodine atom an al koxy group §@Qﬂn@ﬁ?ﬁ?dﬁ§:hoxy
group, an ethoxy group or the like, an aryloxy group such as a phenoxy
group or the like, or an aral kyl oxy group -such as a benzyloxy 10 group or
the like, etc. As the aral kyl group, QE aral kyl group having 7 to 20
carbon atons is preferable. Exanples ihclude a benzyl group, a

(2- met hyl phenyl ) net hyl group, a (3 nethyl phenyl)nmethyl group, a

(4-nmethylp henyl%neth yl 1s group, a (2, 3- dlnethylphenyl)nethyl group, a

(2, 4- dlneth9F6 ENNORRARRA %ﬁ%&% 6 PEIQrBWHPPﬁM1ﬂﬂ§%HBne@hyl group, a

(35 20 HFEQ%&?E éw%n%lhﬁﬁ v Up, 2 pbrmgheule GhAYHerG | ) 1ot byl oF oup,
L RS R g T
(23,460 T CPPLPEoRARS %y%c : h%&ﬂgéoup,ﬁ@ft%@@é%*%‘?%%@é% 3Bk 48806 a5 °
tetraneghylpbﬁayhhmgthyl group, a (pent anethyl phenyl)nethyl group, an
(et hyl phenyl ) met hyl group, a (n-propyl phenyl)nethyl group, an
(i sopropyl phenyl ) mfunhegr Oy aofi®@ of these alkyl groups may be

partially sﬁbstituted‘with 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

10 aralkyloxy group such as a benzyloxy group or the like,
etc,

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-xylvl group, a 2,4-xvlyl group, az2,5-xylyl group,
al,é-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 grbup,.a 2,3,4,6-
tetramethylphenyl greoup, a 2,3,5,6-tetramethylphenyl
group, a pentamethylphenyl grol.ip, 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 grcup, a n-

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



5 butyl phenyl ) net hyl group, a (sec-butyl phenyl)nethyl group, a

(tert-butyl phenyl)nethyl group, a (n- pentyl phenyl) nethylngﬂHBb 22006
(neopent yl phenyl ) met hyl group, a (n-hexyl phenyl)net hyl group, a.?n-

octyl phenyl ) net hyl group, a (n-decyl phenyl)nethyl 10 group, a
(n-dodecyl phenyl ) met hyl group, a (n- tetradecyl phenyl)nethyl group, a
napht hyl net hyl group, an anthracenyl #thyl group and the like, and a
benzyl 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
chl ori ne at ofodeawlaheny it @nowp. ad hoderaastesylphenyl kgxgugroap such as a
nmet hoxy group, an _ethoxy group or the |ike, an aryloxy group such as a

phenoxy gr oupaPithvHe qLou® . &n gAthrAcanBX IR FERLdhad ikee®nd oxy 20
group or the 'iiﬁi %Lc. R6 in the generﬁl formula [ 7] is preferably an
aryl group &r PRk ATYRUDS BRTE; RTE Eﬂﬁgkﬁ%ﬂ formula [7] represents a
numeral of 1 or r u ap..nt o R refe abh 25 an
integer of 1 to Sqe{ﬁa Wpﬁft%%%gr Qr?& %%Z;u (Ssngv)%}%)e%?ﬁééﬁ iéf by the
gener al 5 f or Mub@ At utists REEHEH Y Yo Jer P sRich( 25KY [F2D1 0L a¥cpPx0 20
Cct ober 2006 46 bis(arylzinc), inparticular... Two or nore of nolecul es
of the conpornéhliodfimeseiticil, by dhenaenesebmf oFnghaibdinBBY ths, a:soci at ed.
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
10 group or the like, etc.
As the aralkyl group, an aralkyl group having 7 to
20 carbon atoms is preferable. Examples include a benzyl
group, a (2-methylphenyl)methyl group, a (3-
methylphenyl)methyl group, a (4-methylphenyl)methyl
15 group, a (2,3-dimethylphenyl)methyl group, a (2,4-
dimethylpheriyl)methyl group, a (2,5~
dimethylphenyl )methyl group, a (2,6-
dimethylphenyl )methyl group, a (3,4-
dimethylphenyl)methyl group, a (3,5-
20 dimethylphenyl}methyl group, a (2,3, 4-
timethylphenyl)methyl group, a (2,3,5-
timethylphenyl)methyl group, a (2,3,6-
timethylphenylmethyl 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-



s The production process of the conpound represented by the general

formula [ 7] is not specifically limted, and for exanplgecﬂﬁg?épﬁﬁﬁscﬁ
treating an organonetal lic conpound such as an al kyl netal, a ~ hal ogenat ed

al kylnmetal or the like with a conpound 10 selected froma

gem di hal ogenohydr ocarbon, a silane, a _germane, an am ne, a phosphi ne,
water, a hydrate of metal salt, hydréden disulfide and the like, is
mentioned. The treatnent is preferably carried out under inert gas

at nosphere. The treatnent tenperature is usually 1s from-100C to 2001,
and pr ef er abt¢tEragatieptrheny  boethylTHEoPeatarent time is usually from1
m nute to 36 hours, .and referfggghfron110 m nutes to 24 hours. Further,

the treat nehPeRERMRNELheREh ¥1lt AEO&Bo@tbunds may be directly

t ted with [ it~ Th | t d,i 20 f i phati
hydr ocar bon SSEVSACREYLMSERTE HERR. oA i RS BeRBrEal Pool vent
which is i ' | net al ,

nal ogenat ed IFEyRrer 3 SRR AU ERFE AR RAR 4 38 Lo
gem di hal ogepal b@@fﬁ%eﬁf? §+68p¢ aa(@@dwaﬁd@%%q}qgu?g}gﬁosphi ne,

water, a hydrafe of netal sa hydr ogen di sul fi . Specific
exanpl es of gheupql wnttdc meey Dphafigl ) hexarRa, byl abe(n2006 47

hept ane, octane, benzene, toluene, diethyl ether, I -n-butyl ether,
t et r ahydr of upantyigheny l inesthy Fugtbep, an (neeperdatiphdnyl e ohger of
dropwi se addition of the conpound sel ected froma gem
group, a (n-hexylphenyl)methyl group, a (n-
octylphenyl)methyl group, a (n-decylphenyl)methyl
10 group, a (n-dodecylphenyl)methyl group, a (n-
tetradecylphenyl)methyl group, a naphthylmethyl group,
an anthracenylmethyl group and the like, and a benzyl
group is more preferable.
Any one of these aryl groups may be partially
15 substituted with a halogen atom -f.such as a fluorine atom,
a chlorine atom, a bromihe atom of-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 ¢f 1 to 5, and in particular, 1.

The compound represented by the general formula [7]

is preferably a [ -oxo-bis{alkylzinc) or i -oxo-



s di hal ogenohydrocarbon, a silane, a germane, an am ne, a phosphi ne,
water, a hydrate of metal salt, hydrogen disulfide and thggldbsndSodts
specifically limted, it my be successively dropw se addeg, may be

si mul t aneously dropwi se added, and 2 or nore of solvents 10 may be

dropwi se added after m xing. Arbitrary.,amunts of R5 and R6 can be

I ntroduced by adjusting the nolar nunber of the conpound selected froma
gem di hal ogenohydr ocarbon, a silane, a germane, an am ne, a phosphi ne,
water, a hydrate of netal salt, hydrogen 15 disulfide and the like to the
or ganonet al | F’gsgt?rﬁy&tﬁ?d?c)Fu?"?h@‘?‘?étég%%aﬁfesult of the treatnent, the

organonetallic co d_being a raw gaterial t he conpoynd sel ected
froma gen}dihaloggﬁggﬁﬁ$dw%?%oﬂ, Jo ?FF&&@,%¥] ?ﬁﬁﬁ?pnﬁn nmne, a
phosphi ne, wai o] ng[r ep_disulfide and the
i ke may rerrteet' r?eé{%rg%d]ux%g% %dé?rggﬁrgrh. )Q€$#e“"'1(:lrc%'y oﬁﬁdﬂageégesent ed by the
general fornmdladch)atdyd ch was obtained by the treatnent can be used as a
catal yst conponent for addition polynerization after separation 25 and

purification suclrive presdust Boh ipardddss Ff the bbkifoundUtephe seadeled
solution can be al so used as a catal yst conponent for addition

pol yreri zat i by. theegewévahtfoxsm@a Jc bHiar nd@06pedfpceflldyabbiniredved by
distillation fromthe reacted solution, and drying is preferably carried
out at a tefplr &% exsMEPR. o poeeessr of meeatdmgroman under reduced

pressure. It is rmretpref_erable to carry out
organometallic compound such as an alkylmetal, a

halogenated alkylmetal or the like with a compound
10 selected from a gem-dihalogenohydrocarbon, a silane, a
germane, an amine, a phosphine, water, a hydrate of metal
salt, hydrogen disulfide and the like, is mentioned.
The treatment is preferably carried out under inert
gas atmosphere. The treatment temperature is usually
15 from -100C to 200C, and preferably from -80C to 150TC.
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-phdsphine, water, a
hydrate of metal salt, hydrogen disulfide and the like.

Specific examples of the solvent include butane, hexane,



5 drying at 60 to 200t for one to 24 hours, and nost preferable at 80 to

16000 for 4 to 18 hours. - Specific exanple of the producti t he
conmpound represented by the general forrmula [7] is furthe?as(%§§§EERQ§wi n
detail when MB is zinc atomand 10 a treating agent is water. A process
that toluene is a solvent, a hexane solution of a dialkylzinc (for
exanple, diethylzinc) is added theretfd and cooled at 0 t, water of an

equi nolar anount to the dialkylzinc is added dropw se, and the 15 m xture
is stirred at roomtenperature for 10 mnutes to 24 hours, can be adopted.
Of course, thepdansed ogtandesbehreaeneniod umre: nalidthyl edthart he

di al kyl zinc and water. Then, the conpound [D] represented by the general
20 formul a [ 8f-itsbutyktiethed., hetrabydsedurancand deserlbkd, As X,
specific exanples Qf the atomof the Goup XIV as X include a carbon
atom a silicon at GHEMEE hel? [§h& trgsd@an e, Shanerden P Asopwdmeof G oup

the XV 25 ingl A ._Nnit en ato a.phosphqorous. atom and the |i ke, and

sp:ci fic exa%f)iﬁg%lo tcﬁge %W%?%HE“%FS@%C%@%%%% 9%~ oxygen atom a
| fur atom t ' iy Ccto 06 ref.erabl car bon

Stom oo ity eaBddGendifradbedebln CAE 2B S8ERARKCL AR Badatl ooon

atom or an oxygaBsphiNE, WitdP, RANtEM £ oXIméBal’ 8hEEALhY 2B 4R%YTEN
atom "i" in the general formula [8] represents a nuneral
disulfide and the like is not specifically limited, it
may be successively dropwise added, may be
simultaneously dropwise added, and 2 or more of solvents
10 may be dropwise added after miging. Arbitrary amounts
of R® and R® can be introduced by'adjﬁsting 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 mgtal salt, hydrogen disulfide and the like
may remain as an unreécted matter. The compound
represented by the general formula [7] which was
obtained by the treatment can be used as a catalyst
component for addition polymerization after separation
25 and purification such as recrystallization or the like,

but the reacted solution can be also used as a catalyst

component for addition polymerization. The solvent is



5 by 1 smaller than a valence of X1. Wen X1 is the atom of the Goup XV,
"I"is 3, when X1 is the atomof the Goup XV, "i" is 2, @?&%2@065
the atomof the Goup XV, "i" is 1. R7 in the general f of U ]
represents an 10 el ectron-w thdraw ng group or a group containing an

el ectron-w t hdrawi ng group, and when plural nunmber of R 's exist, they

may be nmutually the sane or different % The exanpl es of the . .
el ectron- mﬁthdramﬁng group or the group containing an el ectron-w thdraw ng

15 t f th I SCr bedlnthe il lustration of
Ri and R3, ﬁ%ﬁ@%&% Ll?é”mwéé’é:eﬁpéﬁgthﬂe@?d% Fbpthe FRartednd R
S f Ich is. a co I on an
2 earbon xofl e MR S aFBTRMANS 208 S &
t hi y Qr.ou
t;: E?odggﬁ§lg¥l%{%ﬁweg%€;?5?tor% (rddé]%f uororne*?i#”l)’?er’r\égl (5%‘;51 a
tri(dichl or opBENHI R e s lF QUPT t 31 85mbiis( Fluoro y&é "ﬁé?i‘g gpeup. @

tri(diiodonethyl)nethyl group, a tri(trif roup, a 20
Qct obers 2006dr$@nly it rﬂmfﬂ@rmﬁﬁ)ﬂﬁﬂﬁiﬂw%&rPﬂphoﬁrs , and most

tri(tribrononethyl)nethyl group, a tri(triiodonethyl)methyl group, a
tri(2,2,2t rprb@emmtmyiﬁ sl hiyd gso“ap fartsi€a, 28 2hours

Specific example of the production process of the
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 equimolar
amount to the dialkylzinc is added dropﬁise, 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



s trichloromethyl)methyl group, a tri(2,2,2- tribrononethyl)nethyl group, a
tri(2,2,2- triiodonethyl)nethyl group, a tri(2,2,3,3, 3-

pent af | uor opr opyl ) net hyl group, a tri(2,2,3,3, 3- pentachlo?%é%%%??ﬁ%gﬂquﬂ
group, atri(2,2,3,3,3 10 pentabronopropyl)nethyl group, a tri(2,2,3,3,3-
pent ai odopr opyl ) net hyl group, a tri(2,2,2-trifluoro- 1- '
trifluoromethylethyl)nethyl group, a ®#fi(2,2,2- trichloro-1-

trichl oronet hyl et hyl )nethyl group, a tri(2,2,2-tribrono-1I-
tribrononet hyl et hyl ) et hyl 15 group, a tri(2,2,2-triiodo-1-".

trii odonet hy PEER@RARHhA cordgn afom. @ nitreigarn gt osh@nh pRyaen 2-
trifluoroeth I)nEtEyI group, a triﬁl,1-diétrichloronethyl)-2,2,2-
trichl or oet h§tPRet AR WiguPref 8534y 12 ool BFPERPASRBNETh ) OXYIen

ib hyl hyl e tri(1,1-di(tri.iodogethyl)-2, 2, 2-
R S e
tri(2-ch|oroBhenyf?gg%ﬂ¥begéggggﬁgféé£é¢%?3ﬂ%ﬁf%&g%%%%%g§ﬁ%ﬁh@gr ghp, a
tri(4- ghlor gghenkhhT8ERY kLU0 WP vad dildd o BOTORAGAY k) TRt RKle WP, 2

tri(3-bromophényl)nmethyl 20 October 2006 51 group, a
tri(4-bronopbgnyhkmetritylp growp,”ia tird (R wiaslopeny! YABt AYbmIbURheA

tri(3-i odophenyl)nethyl group, a tri(4-iodophenyl)nethyl group, a tri(2,6-
di f 1 uor ophengicpupt Kyl Yibups 2, tarid Hen X' is the atom of the Group
XIV, "i" is 1.
R’ in the general formula [8] represents an
10 electron-withdrawing group or a group containing an
electron-withdrawing group, and when a plural number of
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



5 di fl uorophenyl)nethyl group, a tri(2,6- dichlorophenyl)nethyl group, a
tri(3,5- dichlorophenyl)nmethyl group, a tri(2,6- dibronmoph

group, a tri(3,5- dibronophenyl)nethyl group, a tri(2,6 1056¥i&86%#§606

di i odophenyl ) et hyl group, a tri(3,5- diiodophenyl)nethyl group, a
tr1(2,4,6- trifluorophenyl)methyl group, a tri(2,4,6-

trichl orophenyl )nmethyl group, a trl (274, 6- tribronmophenyl)nethyl group, a
tri(2,4,6 15 triiodophenyl)nmethyl group, a tri(pentafluorophenyl)nethyl
group, a tri(pentachl orophen Iinethyl group, a
tri(pentabro#ﬁéﬁé@ﬂqhﬁﬁﬁﬂmeﬁgﬁ pmeihydr gmearit.aid®dophenyl ) met hyl group, a

tri (3 20 (trifl et hyl ) ph t hyl : tri(4-
é{i{f!?Frgné#ﬁ?ﬁ%%ﬁ&ﬁ?ﬂ%???ﬁ?ﬁfg%ﬁ ByXaQ%%?EE%SfS ri(

i (trifluoronet, phe oup, _a tri(3,5-,
di (1111 uor ol RS IRy e gbEdp srgub & thi2. 2. 2-
tL§(¥LifF32? Egkiggééigﬁ gz@ggbggr EBu a éii @;zfyfpophenyl)nethyl
group, a tri?ggbyanop eny % y ¥ g?oup?'a rﬁ%ﬂ-dyahophenyl)nethyl group,

3 L1 (25 N ORRMMIGIRS O HROURY1 gkbLE3- B WORENy] IeC hyl 20 Cot ober
- Nl

2006 52 group, atri(4 rophenyl ) met hyl group and the like. Further,

functional gteupsonidndtieedl pye Pt goubngaXtdir(@nxagbon atomto silicon

atom and functional groups represented by replacing a nethyl group in the
triiodomethyl)methyl group, a tri(2,2,3,3,3-
pentafluoropropyl)methyl group, a tri{(2,2,3,3,3-
pentachleropropyl)methyl group, a tri(2,2,3,3,3-

10 pentabromopropyl)methyl group, a tri(2,2,3,3,3-
pentaiodopropyl)methyl group, a tri(2,2,2-trifluoro-
1- trifluoromethylethyl)methyl group, a tri(2,2,2-
trichloro-1- trichloromethylethyl)methyl group, a
tri(2,2,2-tribromo-~1- tribromomethylethyl)methyl

15 group, a tri(2,2,2-triiodo-1-". '
triiodomethylethyl )methyl group,'a tri(l,l;
di(trifluoromethyl)-2,2,2~ trifluoroethyl)methyl
group, a tri(l,l-di(trichloromethyl)-2,2,2-
trichloroethyl)methyl group, a tri(1i,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-chlorophenylmethyl

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



5 above-nentioned specific exanples with a silyl group, can be also
exenplified. Simlarly, specific exanples of X R71 when X12 & dacgen
atom include a di(fluoronethyl)amno group, a dl(chlorone ?%n1no
group, a di (bronmonethyl) amno 10 group, a d|(|odonethyl)an1no group, a
di (di fluoromethyl)am no group, a di(dichloronethyl)amno group, a

di (di br ononet hyl ) ami no group, a di (dii%ddomet hyl )ani no group, a

di (trifluoronethyl)amno group, a 1s di(trichloronethyl)am no group, a
di (tribromonmethyl)am no group, a di(triiodonmethyl)am no group, a di(2,2,2-
trifIu6roethgnqu@noagtnmp4 hrdmpph2n3~1 )me iyt oraesdy| ) antmd (@r-oup, a
di(2,2,2 20 tribronoethyl)am no group, a di(2,2,2- triiodoethyl)amno
group, a di (Zcdeplenyl ﬁtb?lugr@ppopﬂ)tﬂﬁ&ﬂr%ﬁ@ﬂ@heayaﬂmgthyQ 3, 3-
pent achl or opropyl )am no group, _a di( 3,3, 3- pentabronnpropy%)anlno

group, a d.(ﬂ@@e@Qslbén%aﬂseasw&wrfy%ﬁwo sy?%@ 8 tri(
12 202U o Loe kL SLpEEs M el )ari.p group, o di(2,2.2
1 Sthi Saomeri Rt PehEh R AR pe%%'&@ai”f”%%fﬁ%t 1 Fuor omet hy1)-2.2. 2
trifluoroet hy)am HPoPh@iP1)Rethi}: Yroup, a tri(3,s5-
dichlorophenyl)methyl group, a tri(2,6-
dibromophenyl)methyl group, a tri{(3,5-
dibromophenyl)methyl group, a tri(2,6-

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

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

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

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

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



5 di(trichloronethyl)-2,2,2-trichloroethyl)amno group, a

di (1,1-di(tribronmonethyl)-2,2,2- tribronoethyl)anm no grou I} s

di (triiodonethyl)-2,2,2-triiodoethyl)am no group, a P20 Bcttlet 2606

di (2-fluorophenyl)am no group, a di (3 10 fluorophenyl)am no group, a

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

chl or ophenyl )am ne, a di (4-chl orophen32 )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 iodophenyl) am no group, a di(3-iodophenyl)am no group, a
di (4-i odophesybypi aotoi (4pniardiph2nt-l )didtihor apheuny | d@di tive gL Dk, a

di (3,5- difluorophenyl)am no group, a di(2;6- dichlorophenyl)am no group, a
di (3,5 20 diFumbhephefiyhénonalggsoempsa oditE@drésd divhrorpptictyt Jagi %o group,
a di(3,5- dibronmophenyl) am no group, a di(2,6 diiodophenyl) am no group, a
di (3, 5 -difRBERIEL) ahAmdo §ladsonaalpnz, ane-funetlerap@rgryam no
1 br omopherh AN SAPHBEBRoRY, TRPHACEN Gt T FRBUOBREHD! JLimEAS group, a 20
di (pentachl GRpReroPRERPRs e PRI SR M R A FEo W oup,
di (pent ai odaplienyl ) 2TLBO Yt i £ &t ( 2
Similarly, specific examples of X'R’i when X! is
a nitrogen atom, include a di{fluoromethyl)amino group,
a di(chloromethyl)amino group, a di(bromomethyl )amino
10 group, a di(iodomethyl)amino.group, a
di(difluoromethyl)amino group, a'.
di(dichloromethyl}amino group, a
di(dibromomethyl)amino group, a di(diiodomethyl)amino
group, a di(trifluoromethyl)amino group, a
15 di{trichloromethyl)amino group, a
di(tribromomethyl)amino group, a
di(triiodomethyl)amino group, a di(2,2,2-
trifluoroethyljamino group, a di(2,2,2-
trichloroethyl jamino group, a di(2,2,2-
20 tribromoethyl)amino group, a d4i(2,2,2-
triiodoethyl)amino group, a di(2,2,3,3,3-
pentaflucropropyl)amino group, a di(2,2,3,3,3-
pentachloropropyl)amino group, a di(2,2,3,3,3-
pentabromopropyl)amino group, a d4i{(2,2,3,3,3-
25 pentaiodopropyl)amino group, a d4i(2,2,2-trifluoro-1-
trifluoromethylethyl)amino group, a 4i(2,2,2-

trichloro-1l-trichloromethylethyl)amino group, a



s (trifluoronethyl)phenyl)am no group, a di(3- . -
(trifluoronethyl)phenyl)am no group, a di(4- (trifl uororret%ﬁ/{jjﬂgfé?)dobem no
group, a di(2,6- di(trifluoronethyl)phenyl)am no group, a d (3, 5-

di (trifluoronethyl)phenyl)am no group, a di(2,4,6 10
tri(trifluoronethyl)phenyl)am no group, a di(2- cyanophenyl)am no group, a
di (3-cyanophenyl )am no group, a di(45tyanophenyl)am no group, a di(2-

ni t rophenyl )anm no group, a di(3-nitrophenyl)am no group, a

di (4-nitrophenyl)am no group, and the |ike. 15 Further, a functional group
obt ai ned by ds(BRsgi, Rutri®prénfa-am rivogesmat pyleehphosicioufrai®m and a
functional group represented by replacing an amno group in the

above- ment i oddd (et Z4 trbkadpt é - wirt hodomeltdiypile thy Y aupne @rdigp akso
exemplified. 20 Further, specific exanples, when X1 is an oxygen atom

i ncl ude a fI@%ﬁéwﬁrhéﬁ%t@@ﬁhﬂoﬁpmﬂﬂwgghEQh%x?' group, a bronomet hoxy

group, an iodo hox OUp, a difl uoronethox roup, a dichl oronet hoxy
group, a dibFd HBFﬁngygﬁﬁmin91QﬁQQRkwﬁnﬂﬁki'group, a 25

trifluqonet [ Li.Gh o hox ou t.ri hr ononet hoxy group,
g ;r;i?%pnﬁf€g§¥r§9§5§£°§E&§ggg?9{T#T#l&ﬁ%ﬁ#ﬁ8§§éﬁﬁgagﬁgﬁfnfirouP'th
,2,2-tric r oxy ﬁggg& 5, g5 0yp, a 2,2, 2-tribronoet hoxy
group, a 2,2€2€§¥rfFogogF%g§§ g#%up, élgé%ﬁ%fg,S-pentafluoropropoxy group,
a 2,2,3,3, 3-peibaehbet AR ORMN IIPrbup 2 a Za£( B, 3-3- pent abr onopr opoxy group,

a 22333
di(triiodomethyl)-2,2,2-triiodoethyl)amino group, a
di(2-fluorophenyl)amino group, a di(3-

10 fluorophenyl)amino group, a di(4-fluorophenyl)amino
group, a di(2-chlorophenyl)amino group, a di(3-
chlorophenyl)amine, a di(4-chlorophenyl)amino group, a
di(2-bromophenyl)amino group, a di(3~-bromophenyl)amino
group, a di(4-bromophenyl)amino group, a di(2-

15 iodophenyl)amino group, a di(3-iodophenyl)amino group,
a di(4-iodophenyl)amino group, a di(2,6-
difluorophenyl)amino group, a di(3,5-
difluorophenyl }amino group, a di(2;6-
dichlorophenyl)amino group, a di(3,5-

20 dichlorophenyl)amino group, a di{2,6-
dibromophenyl)amino group, a di(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 Jamino group, a di(2,4,6-

triiodophenyl}amino group, a



5 pent ai odopropoxy group, a 2,2,2-trifluoro-I- trifluoronethylethoxy group,
a 2,2,2-trichloro-1- trichloronethyl ethoxy group, a 2,2, 2-44 | - _
tri brononet hyl et hoxy group, a 2,2,2-triiodo-1I- triIodonetﬁ%qg$$é§§?%§ggup, a
1,1 10 di(trifluoronmethyl)-2,2,2-trifluoroethoxy group, a
1,1-di(trichloronethyl)-2,2,2-trifhloroethoxy group, a

1,1-di (tribrononethyl)-2;2,2-tribronoethoxy group, a
1,1-di(triiodonmethyl)-2,2,2-triiodoethoxy group, a 2-fluorophenoxy group,
a 3-fluorophenoxy group, 15 a 4-fluorophenoxy group, a 2-chl orophenoxy

group, a 3-éhlpeophfdaorophenyl arindl groppenaxy group, a 2- bronophenoxy
group, a 3-bronophenoxy group, a 4- bronophenoxy group, a 2-iodophenoxy
group, a 3- #b66ppREASKY OFICPRENEL YA beopEaBRyY group, a 2,6 20

di f | uor ophengx roup, a 3, 5-difluorophenoxy group, a
3,4,5-trif|u%+g8%8565 ofioRRe YAl YarsLlRgp cBFreRBph&noxy group, a

3, 5-di f hl orophenox raup, a 2,6- di bronophenoxy group, a
3,5-dibronnp§%§8§9¥ag8gﬁpnfn£;kﬁwﬁq%d%ﬁﬂgﬂox? éﬁg@ﬁ, a 3, 5-di i odophenoxy
group, 25 ' 0 a_2.4 6-trichl.orophenoxy group,
a 2,4,é?tribggﬁ%g%g%g§b%%%§ﬁgﬁﬁgggkéﬁéﬁgﬁ?l?SggBheﬁogén oup, a

pent af | uor op{{eR9¥ Yy Bi-amRthy 13PHE PP A 29969 ﬁgeeﬁt aa/(Qr ophenoxy group, a
peht abr onophenoxy group, a pentalododnenoxy group, a
2-(trifluorofetbyinphenethylgdphdhyd) anlhsi §-oaponat @ylphenoxy group, a 4

(trifluoronethyl)phenoxy group, a 2,6
di{trifluoromethyl)phenyl)amino group, a di(3,5-
di(trifluoromethyl)phenyl)amino group, a di(2,4,6-

10 tri(trifluocromethyl)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 nifrogen atom to pho#phorous 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 oxXygen
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



5 di(trifluoronethyl)phenoxy group,

group, a 2,4,6-tri (trifluoronethyl)phenoxy group, a 2-cy.
a 3-cyanophenoxy group, a 4-cyanophenoxy group, a 2- nitrophénoxy group,
3-ni trophenoxy group, a 4 10 nitrophenoxy group and the |ike. Further,
group obtained by substituting X fromoxygen atomto sulfur

functional
atom and a functional group representéd by

above-nentioned specific exanple with a thioxy group can be al so

exenplified.

15 X1R7i is preferably a tri(fluoroal kyl)nmethyl group,

tri(fluoroar gERAWR.NE Zrdup; tribroppelibosy loyiownd o Jrdup; a

dl(fluoroaryl)an1no

gr oup,

G (11111 vor omePiyi 2 3P R RHEpERBlRy, Srbky = 22.3.3.5-
3,4, 5-t§i | UPEORRARAIOLIB SRy SFodpPeRt 3l bugrLeRhanQXyro Of OUp, nore

preferably a fluoroal Kyl oxy group or a

2,2, 2-trifl uetafl1udrdoid C1bel e OBy §Folipi,f BUQr enetuy iHpsyo 9L oUp, a 1, 1-
dl(trlfluoronethyl) 2,2,2-trifluoroethoxy group,

group,

or a penn@mqnmmqﬁhyma@hogyogpoup, a 2,2,2-tribromo-1-

10

i5

20

25

tribromomethylethoxy group, a 2,2,2~-triiodo-1-
triiodomethylethoxy group, a 1,1-
di(trifluoromethyl)-2,2,2~-trifluoroethoxy group,

a 1,l-di(trichloromethyl)-2,2,2-trichloroethoxy
group, a 1,l1-di(tribromomethyl)-2,2,2-tribromoethoxy
group, a l,l-di(triiodomethyl)-2,2,2-triiodoethoxy
group, a 2-fluorophenoxy group, a 3-fluorophenoxy group,
a 4-fluorophenoxy group, a Z—éhlqrophenoxy group, a
3—chlorophenoxy-group, 4 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-
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
2,4,6-triflﬁorophenoxygroup,a2,4,6~trichlorophenoxy
group, a 2,4,6-tribromophenoxy group, a 2,4,6-

triiodophenoxy group, a pentafluorophenoxy group, a

a 3,5- di(trifluoronethyl)phenoxy

a fluoroal kyl oxy group or a quoroaronxy

such 5&%94qgék9%%r%ﬁ%¥ﬁyl?n@tﬁyﬁ éhéu@eQ$Qﬁﬂu°rOPr°P0xY
tr ent af | ugr.ophenyl h fl uoroneth am no group,
i (pont at | uoSBgREmy 13 2 ho? 0F St AchlekoRdenath ARG o, a2 2, 5-

a

fi uoroaryl'oxy group such as a

a

oup,

a

a

repl aci ng an oxy group in the

a 3,4,5-trifluorophenoxy



5 Ra in the general fornula [8] represents a hydrogen atom a hal ogen atom
or a hydrocarbon group. Specific exanples of the hal ogen i) k306
include a fluorine atom a chlorine atom a brom ne atomand an 1 odi ne
atom As a hydrocarbon group in Re, an al kyl group, an aryl 10 group or an
aral kyl group is preferable. Specific__exanples thereof include the sane
conmpounds as in R in the general forful a [ 7] as described above. Re in

the general formula [ 8 ] is preferably an aIkyI group or an aryl group,
and nore preferabl an aIk %gr%ﬁg? 15 and "t" represents a nunera
sati sfyi ng oRggtachlonep %‘i‘ BrHstyP ¢ I%P§&¥§WEHI3%XY GLoUmp %r nore

f I I f .the d t I 8 b
associ at ed. RiD wéop@%%%epﬁ&e 2P eobntad OO e”er%i%%éﬁ%lé 8],
specific exaﬁ9x$§%r|ne < SI# &?bﬁetk&iﬁpn%ﬁ%£¥3é¥oég lnckude

trifluoronet Zi'ne

tr'fluorO”EtgQ¥W@Tﬁd¥3ﬁ@éﬂffr%ﬂ@haﬁyhgkbh | u (ymghoxy(trlphenyIS|ony)

zinc, 2,2,2 25 trifluoroethoxy(trine oxy zi'nc, , 2-

trifluosoet haiy riifahdtt s ©iy) FHRENoRy 2
trifluoroethoxy(triphenylsiloxy)zinc, X ? 20 Cbtober 2006 58

di (trifl uoroﬂat(It;rll)fmcﬂ:c’u‘neImyI)méﬂekﬁogxbhpl mei eyl &)d-oxyy zi nc, 1, 1-
di (trifluoronethyl)-2,2,2- trifluoroethoxy(triethylsiloxy)zinc, 1,1
{(trifluoromethyl)phenoxy group, a 2-cyanophenoxy group,
a 3-cyanophenoxy group, a 4-cyanophenoxy group, a 2-
nitrophenoxy group, a 3-nitrophenoxy group, a 4-

10 nitrophenoxy group and the like. Further, a functional
group obtained by substituting X from oxygen atom to
sulfur atom, and a functional group represented by
replacing an oxy group in the above-mentioned specific'
example with a thioxy group can be also exemplified.

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

20 tri(pentafluorophenyl)methyl group, a
di(fluoromethyl)amino group, a di(pentafluorophenyl)
aminc group, a trifluoromethoxy group, a 2,2,2-
trifluoro-1l-trifluoromethylethoxy group, a 1,1-
di(trifluoromethyl)—z,2,2—trif1uoroethoxy group, a

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

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



s di(trifluoromethyl)-2,2,2- trifIuoroethoxy(triphenylsiony)zinc 2,2, 2-
trifluoro-I trifluoronethylethoxy(trimethylsiloxy)zinc, 46%7 qﬂ%ro-l
10 trifluoromnethyl et hoxy(triethylsiloxy)zinc, 2,2, 2- trlfluoro
| uor onet hyl et hoxy(tri phenyl sil oxy) zi nc,
2,2,2,3,3, 3- pentafluoropropoxy(tr|nethylsiloxy)zinc,

2,3, 3, 3- pentafluoropropoxy(trleth siloxy)zinc, 15
2,3, 3,3-pent af | uoropropoxy(triphenyl sil oxy) zi nc,
6-trifluorophenoxy(trimethyl siloxy)zinc, 2, 4 6-
I
| u

rif oropheEB%?@PPF@Wﬁ}P?”QﬁRB%Nrﬁ?°@?4 8-1.
rif

MU SRR %; 15- %rafgu%oethoxy szoup, a
trlfluorophego&y%tEEQ%@#@%Oﬁh) é%%:QEQuP' or a pentafluorophenoxy

trifluorophenbxy{trip

pentafluoropﬁfgg y(trlnethyIS|ony)Z|nc

pent af | uor ophenoxy(tri et hyl sil oxy) zinc,

pent af Isuor ophenoxy (15 Imiaeg)éh%ﬂﬂxrbmq,a #835represents a hydrogen
trifluoromethyl phenoxy(trinethylsiloxy)zinc, 4-
trifluoronetaybpheaokslbyeat Aybon loexw) hydochrbon group. Specific
trifluoromnethyl phenoxy(triphenylsiloxy) zinc, 20 COct ober 2006 59
trifluoronetéyhamies(eLi trbehyadidasy)ation,in R® include a fluorine
trifluoromethyl amdo(triethylsil oxy)zinc,

trifluor orretfh P'&m%ﬁi‘ﬂPFﬂ-ﬁ'@n?Fgmlv Oﬂlﬁ’@ apom gnd an iodine atom.

tr|f|uoroethgéag1g§ %Bégghgﬁl%géﬂﬁof%lﬁ; ah aakyl group, an aryl

2
2
4
|
i

TTPNDNDN

10 group or an aralkyl group is preferable. Specific
examples thereof include the same éompounds as in R® in
the general formula [{7] as described above.

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=j. "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,
trifluoromethexy(triethylsiloxy)zinc,
trifluoromethoxy(triphenylsiloxy)zinc, 2,2,2-

25 trifluoroethoxy(trimethylsiloxy}zinc, 2,2,2-
trifluoroethoxy(triethylsiloxy)zinc, 2,2,2-

trifluorovethoxy(triphenylsiloxy)zinc, 1,1-



5 trifluoroethylam do(triethylsi.loxy)zinc, 2,2;2-
trifluoroethylamdo(triphenylsiloxy) zinc,

pent af | uor oani | i do(tri met hyl sil oxy) zi nc, : 20 QOctober 2006
pent af l uoroani I ido(triethylsiloxy) zinc,

pent af |l uoroani I i do(tri phenyl siloxy)zinc, N 10
trifluoronethylanilido(trinethylsiloxy¥$zinc, N
trifluoronmethylanilido(triethylsiloxy)zinc, N
trifluoronethylanilido(triphenylsiloxy) zinc,

tri chl or omet BdXFriddilpanonsthykyy 2i Ac2-

T o onet RS Ak Pt ao i sTaon e, 1.1
t;:gﬂlgﬁggtﬂgii%%ﬁ: th%ﬁ%%ﬁggi%%gglé?é?é?-trichioroethoxy(

{11 oht o oot heky PP EeaTen Ui S FRE b BRI ko o oot y1 ) - 2,2, 2.
triCh'QfoethQiY@E&EﬁE@Pdﬂéﬁ%g?fi§92,%sl' di (trichloronethyl)-2,2,2-

trichl oroet hoxy(triphenyl si y)zinc, 2,2,2- 25 trichloro-|

trichl or onet byh et GexvEtHdIBE (Wi SpR XYL D6xy3zand, tF iLH oro-1 20 Cctober
2006 60 trichl oronethyl et hoxy(triethylsiloxy)zinc, Z,2,2- trichloro-|

trichl or omet hyliédhoxy(-ti- phenyl si | oxy) zinc,

2,2,3,3,3-pent achl oropropoxy(trinmethyl sil oxy) zi nc,
trifluoromethylethoxy(trimethylsiloxy)zinc, 2,2,2-
trifluoro-1-

10 trifluoromethylethoxy(triethylsiloxy)zine, 2,2,2-
trifluoro-1-
trifluoromethylethoxy(triphenylsiloxy)zinc,
2,2,2,3,3,3-pentafluoropropoxy(trimethylsiloxy)zinc,
2,2,2,3,3,3-pentafluoropropoxy(triethylsiloxy)zinc,

15 2,2,2,3,3,3-pentafluoropropoxy(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(triethylsiloxﬁ)zihc,‘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,



2,2,3,3,3-pent achl oropropoxy(tri et hyl sil oxy) zi nc,
2

5
2,
2,4,6-trichl orophenoxy(trimethyl siloxy)zinc, 2,4,6-
trichl orophenoxy(triethylsiloxy)zinc, 2,4,6-

trichl orophenoxy(triphenyl siloxy) zinc, 10

pent achl or ophenoxy(tri net hyl sil oxy) z?%c,

pent achl or ophenoxy(tri et hyl sil oxy) zinc,

pent achl or ophenaxy(tri phenyl si |l oxy) zi nc, 4-

trichl or onet ﬁyllﬁﬂélr?&mqtrhmrnw%nEa'ew*z'hﬁé,sizlnxy) zinc,

trichl oronet hyl.phenoxy(tr.i et hylsiloxy)zing, 4 15 .
trichloronetgéﬁgﬁgﬁ ﬁhiiﬂﬁ@ﬁ%kFBiéfBVAé}loxy)21n°-

trichl oronet byl ani riyethyl sil zji nc
trichIoronetE%ngbgg%@ﬁéﬁ%é%@*é%ﬁ§¥lgbﬁ8?lSiloxy)Zinc' 2,2,2-
trichl or onet byl aAi ' ' LG <2 :
trichloroeth??%gggg?%%ﬁ y £¢+£§€¥%§#ﬁ%}sé}§?§)%ﬁ?c’ 2.2,2-
trichl og oet hybarl doiddtHy Wi AOM2 b PRy18i20%y) zine, 2,2.2-
trichl oroet hyl am do(tri phenyl sil oxy) zinc, . .

pent achl or oatbrli Fdaotiettiyhdmidoky Zpheénylsiloxy) zinc,

pent achl oroani |l i do(triethylsiloxy) zinc,

pent achl or oapentadlronsaayil sdd Okeydme tisy 18l 26xy ) zinc,

trichloronethyl anilido(trimethylsiloxy)zinc, N
t ri chl or onet R§PAALLNAFCAN I IQ €Y T bathy ks heoxy) zinc,

bi s(tri 11 uor BRRERGAY PR Hh A ALy Eed Fougd admmonpia nc.

i o(2. 3 2- 11 FHEonae PRttt frdo LR MEROEb IR ds o Ny 5
trifluoromethylanilido(triethylsiloxy)zinc, N-
trifluoromethylanilido(triphenylsiloxy)zinc,
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-

2
, 3, 3, 3-pent achl or opropoxy(tri phenyl sil oxy) zi nc, 20 October 2006

61

3



5 pent af | uor opr opoxy) zi nc, bis(2,4,6- trifluorophenoxy)zinc, bis(3,4,5-
trifluorophenoxy) zinc, bis(pentafluorophenoxy)zinc,
bi s(4-trifluoromet hyl phenoxy) zi nc, bis(trifluoronethylani%%fg??ﬁfr%ﬁ96
bi s(pent af | uoroani |l i do)zi nc, bis(N trifluoronethylanilido)zinc,
trifluoromethoxyzinc nethyl, 2,2,2-trifluoroethoxyzinc nethyl, 1,1-
di (trifluoromethyl)-2,2, 2-trifluoroetAbxyzinc nethyl,
2,2,2-trifluoro-|-trifluoronethylethoxyzinc nethyl, 1s
2,2,3,3, 3-pent af | uoropropoxyzinc nethyl, 2,4,6- trifluorophenoxyzinc
net hyl , 3, 4, Srighilorededineirsiioxntt nbe hhy | spdotyflizioraphzdx¥yzi nc  met hyl ,
4-trifluoro thélihenoxyzinc methyl, 4- trifluoronethylam dozi nc nethyl,
2,2,2 20 triFF46PS8ERy YA dozi nc methyl, pentafl uoroanilidozinc methyl, N
trifluoronet LI idozinc nethyl trifluoronethoxyzi nc ethyl,
2,2, 2-trifl uﬁ%‘%%‘ﬁhaefyﬂeﬁm&enmf?xxﬂ SCLpheRYLFddPE @G- - 2,2, 2 25
trifluoroethexyzikng gt byl o 2 L L] <Lz trifluaromethyl et hoxyzinc
ethyl , 2,2,3?3?3-5_'§é§t %nl}oarzcoh;znlr%%%é’lié#%’gi}&ﬁ&W?tE‘?’&F&lﬂi‘ Yier 2006 62
trifluos ophenoaysi, B sepatiach rofopd §hoky Pt RPREAPINANGP Sin]

I uo ec%'nyl, 4-

pent af | uor ophenoxyzinc™ ethyl, 4-trif onet hy enoxyzi'nc

trifluoronethy?asi doai-pentidBtloropr@poxy(triphenylsiloxy)zinc,
2,4,6-trichlorophenoxy(trimethylsiloxy)zinc, 2,4,6-
trichlorophenoxy(triethylsiloxy)zinec, 2,4,6-
trichlorophenoxy(triphenylsiloxy)zinc,

10 pentachlorophenoxy(trimethylsiloxy)zinc,
pentachlorophenoxy(triethylsiloxy)zinc,
pentachlorophenoxy(triphenylsiloxy)zinc, 4-
trichloromethylphenoxy(trimethylsiloxy)zinc, 4-
trichloromethylphenoxy(triethy;siloxy)zinc, 4-

15 trichloromethylphenoxy(tripheﬂ&lsiloxY)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,
pentachlorcanilido(trimethylsiloxy)zinc,
pentachloroanilido(triethylsiloxy)zinc,
pentachloroanilido({triphenylsiloxy)zinc, N-

25 trichloromethylanilidd(trimethylsiloxyfzinc, N-
trichloromethylanilido(triethylsiloxy)}zinc, N-

trichloromethylanilido(triphenylsiloxy)zinc,




5 trifluoroethylam dozinc ethyl, pentafluoroanilidozinc ethyl,

N-trifluoronmethylanilidozinc ethyl and the like. |In parti
conpound represented by the general formula [8) is prefer%%k%ﬁ%Pégﬁbos

bi s(fl uoroal kyl oxy)zinc or a bis(fluoroaryloxy)zinc, 10 and nost
preferably bis(2,2,2 trifluoro-1- trif%uoronethylethoxy)zinc, bi s(3, 4, 5-
trifluorophenoxy) zinc, bis(pentafluop phenoxy) zi nc or
bis(1,1-di(trifluoronethyl)-2,2,2- trifluoroethoxy) zinc. 1s The production
t he above-nenti oned general formula

f th d ted b
(o1 15 not  Ehal i e 5hect ob akimiid o process of '{reating
an orga . '
o TR re Bk ls R & Bl T 8 3o e tel ] 'Y
| kvl | ithi i t - i t.h i . tit t,
ol kyl oyl 1y oo, F i, 80 £ 6L B0 1P QUG b Luent,ar

aninolithiuntgggggg@%dg%ﬂfﬁbgﬂbf%?gi&gg:P&g@gngwbqg'%ﬁ_substituent or the

| i ke, or a conpound represented such as an al cohol having an

el ectron-w t pdhawirnoropsiduentind, Phesok ,Baving an el ectron-w t hdraw ng
20 Oct ober 2006 63 substituent, an am ne having an el ectron-w t hdraw ng

substituent brifheorophencxyneainonebis{hed6eatnent is preferably carried

out under inert gas atnosphere. The treatnment tenperature is usually
trifluorophenoxy)zinc, bis(pentafluorophenoxy)zinc,
bis(4-trifluoromethylphenoxy)zinc,
bis(trifluoromethylamido)zinc,

10 bis{pentafluoroanilido}zinc, bis(N-
trifluoromefhylanilidd)zinc, trifluoromethoxyzinc
methyl, 2,2,2-trifluoroethoxyzinc methyl, 1,1-
di(trifluoromethyl)-2,2,2-trifluorcethoxyzincmethyl,
2,2,2-trifluoro-1-trifluoromethylethoxyzinckmethyl,

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,
pentafluorcanilidezinc methyl, N-
trifluoromethylanilidozince 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-



s from-80t to 200C , and preferably from-5090 to 1209C. The treat nent

time is usually from1 mnute to 36 hours, and preferably Qﬂﬂbﬂé}iﬁdgneﬁ
to 24 hours. Further, the treatnent may use a solvent, an 6t ese conpounds

may. be directly treated without using it. The solvent used is 10
preferably an aliphatic hydrocarbon s%Event, an aromati c hydrocarbon
sol vent or an ethereal solvent which'i's inert to the organonetallic
conpound, the conpound represented by Li X R71, the conpound represented by

HX' R7i and the |ike. 15 Specific exanpl.es of the solvent is the sane
exanpl es as gﬁ&ﬁ%qQER?QEE%ﬁ¥F6HEdnggﬂhe%¢%ﬁﬁbf the conpound [A]
Further, in reatment . the.order.of dropw s addition_of .the
organonetaH}g¥%£%§§)éﬁhe?%ﬁyéﬁﬂﬁoﬁﬁaylzoRéﬁgﬁélﬁﬁ¥ﬁp%§nEFXT&?Fand t he
conpound repr§§§ﬁte by . HX R7i i I I mted, it may be
successi vely X r opwi ?eb%%g%ﬂf&ng?bgggghl%ﬁ%gé eﬂolﬁgtlf yé(tljb*gbwgse added, and 2
or nore of sqlpsant | a aftero mxing. Arbitrary anmounts
ForBhle PRy AAPUL S Snc2deeq 18l 121 M

of (X R i) and RB 25 can be introduced by adjusting the nolar nunber of the

conpound r epREIEIRS-dythy Xalfoahtct 8EnGONDPeMEar i @p+888AtaddMiddX R i to
the organonetal lic conpound. 20 COctober 2006 64 Further, as a result of

t he treat neniethyie Netgdfidmeixaind thycapblbhdo behag tthyhendatee ildlke .t he

conpound represented by LiX R i, the conpound represented by HX R71 and

the like, may rennikf @@garticular, the compound represented by the
general formula [8] is preferably a
bis(fluorocalkyloxy)zinc or a bis(fluoroaryloxy)zinc,

10 and most preferably bis(2,2,2-trifluoro-1-
trifluoromethylethoxy)zinc, bis{(3,4,5-
trifluorophenoxy)zing, bis(pentafluorophenoxy)zinc or
bis(1l,l-di{(trifluoromethyl)-2,2,2-
trifluoroethoxy)zinc.

15 The production process of the compound represented
by the above-mentioned general formula [8] is not
specifically limited, and for example, a process of
treating an organometallic compound such as an
alkylmetal, a halogenated alkylmetal or the like with

20 a compound represented by LiX'R’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



5 unreacted matters. The conpound represented by the general fornula [8],
whi ch was obtained by the treatment can be used as a cat apygfetdi¥r ition
pol ynmeri zation after separation and purification such as recrystallization
or the like, but the reacted solution 10 can be al so used as a catal yst
conponent for addition polynerization, The solvent is preferably renoved
by distillation fromthe reacted solﬁ%ion, and drying is preferably
carried out at a tenperature of 25t or nore for 1 hour or nore under

reduced pressure. It is nore 15 preferable to carry out drying at 60 to
2001 for oneSURBLIEUABLE s ANy FRifsthPHF e rad| e1ertEon  ¥itdHrFHe to 18

hours. Specific ex | e of the pr.qductjon process.of the conpound
represent ed %@b?ﬁé%ggﬁgraF £ ?fﬂl?sygégl?ﬁ?gher shown bel ow in detai |

when M is a zi ncoglomandLhe 4 SALEAg 396 o k31 BaRiE0BhacknGhuge the

foll owi ng steps: rs-use a solv exané solutTon

di al kyl zi nc r di gifay izl L st addg t $Poled at
-78t; a hydr%%ﬁr gﬁéggbgfiedn of t;fS t %é%?lenolgaﬁ%g%&grgsg@%ol d n}gl ar

anount st 0 t heréhal &0/ Czitke 2109 @ddgtla dieme 5&61 fNEréhe sECUltldl mgof@ xture is
stirred at roomtenperature for 10 mnutes to 24 hours. 20 Cctober 2006 65
O course, tTiose neseithenit thiose its eatiadiysfaom hatidute tted36chothse,

di al kyl zi nc and phenol. Then, the conpound [E] represented by the above-
ment i oned geard Firgipmb by [f3jom 4 0 ninutestte 24 hours. Further, the

treatment may use a solvent, and these compounds may. be
directly treated without using it. The solvent used is

10 preferably an aliphatic¢ hydrocarbon solvent, an
aromatic hydrocarbon solvent or an ethereal solvent
which is inert to the organometallic compound, the
compound represented by LiX'R’1, 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 compbunﬁ represented by
HX'R’i is not specifically limited, it may be
successively dropwise added, may be simultaneously
dropwise added, and 2 or more of sclvents may be dropwise
added after mixing. Arbitrary amounts of (X'R’i) and R®

25 can be introduced by adjusting the mplar number of the
compound represented by LiX'R’i and the compound

represented by HX'R'i to the organometallic compound.



5 Mb has already been already illustrated. X2 in the general fornula [9] is
the same as X1 in the general formula [8] which has been

illustrated, and preferable elenments are also the sane aéﬂégﬁiﬁpérzgppher,
"u" in the above-nentioned general formula [9] 10 represents a val ence of
X2, when X2 is an atomof the Goup XV, "u" is 4, when X2 is an atom of
the Group XV, "u" is 3, and when X2 §% an atomof Goup XVI,."u" is 2. RO
in the general formula [9] represents a fluorine atomcontaining group,
and when a plural number of R9's 15 exist, they may be nutually the sanme
or differentFumpker| ussi e resavhic ot dibe ngreg bupnFay the sel ected from t hose
al ready described in the illustratidn of Rl and R3, and the preferable
groups are tteganpgelpdddcasompaind,Reing a ey MRtedddipl d4'%f X2 Ro,, 1

which is . nbi [ f X2 20 apd f bl i fi I

her oof ar o SHESCHRE S80TARGE S A0 ITHY B0t OF PR ROMERIYA ousl y, whon X2 i s
b t ' t i I

Formia (o) TopFeeanrealsy, HORLE ~48 PXEOTRR, ey bndid A DO C ot bon

group, sand m@ﬁfeﬁcgégphﬂﬁﬁkr@quﬂé(goﬁyéﬁﬁdeféﬁkeshaﬁbdﬂﬁ&t%h@“tual|y the

sanme or different. Specific exanple and preferable specifi'c exanple of R10

are al so thegsp@Pa@¥dmiBai[B I hehdeReias Jurdan&d b3 thei efeatmentevi ously
described. 30 T4 in the general forrmula [9] represents a boron atomor an

al um num at oman abe usePaaki autcatalgsthofor atddhtion pelymehizatiolt in the
general formula [9] represents a 20 Oct ober 2006
after separation and purification such as
recrystallization or the like, but the reacted solution
10 can be also used as a catalyst component for addition
polymerization. The solvent is preferably removed by
distillation from the reacted 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
15 preferable to carry out drying at 60 to 200C for one
to 24 hours, and most preferable at 80 to 160TC for 4
to 18 hours.
Specific example of the production process of the
compound represented by the general formula [8] is
20 further shown below in detail when M*' is a zinc atom and
the treating agent is a phenol, include the following
steps: hexane is used as a solvent; a hexane solution
of a dialkylzinc (for example, diethylzinc)} is added
thereto and cooled at -78C,; a hydrocarbon solution of
25 the phenol which are 2-fold molar amount to the

dialkylzinc is added dropwise; and the resulting mixture

is stirred at room temperature for 10 minutes to 24 hours.



66 nuneral satisfying Isnms3, and "ni' is preferably 2. Two or nore of

nol ecul es of the conpound represented by the general for Hzpo e
associ ated. Anong t he compound represented by the generaln?ggﬁéﬁ%? {g),

speci fic exanpl es include bis(fluoroal kyl oxyzi ncoxy) al kyl borane such as
bi s(trifluoromethoxyzi ncoxy) net hyl borane, bis(1,1,3,3,3-

pent afl uoro-2-trifluoronethyl propoxyzi ncoxy) net hyl borane and bis
(2,2,2-trifluoro-1 10 trifluoronethyl met hoxyzi ncoxy) met hyl bor ane;

bi s(f | uoroal kyl oxyzi ncoxy) al kyl bor ane such%as bis(2, 2, 2-
trifluoroethoxyzi ncoxy) nethyl borane and bis(2, 2,3, 3, 3-

pent af | uor opr.opoxyzi ncoxy) net hyl borane; 20 Cct ober 2006 67

bi s(f1 uor oaP¥§l ELEiSEe okyrdsk ylssst dne theste asceatments are not limited to

bis(2,4,6-tcj IHggg%%§%§§§§%%%g§§%%§{hyIborane,

bis(3,4,5-trifludorop | bor ane and

bi s( pent af | uor opiraeaxy xiheC @empERiddy | [ S rhihd by the above-
bi s(4-trifluoronethyl phenoxyzi ncoxy) nmet hyl'bor ane,

bi s(trifl uoPShELRYPFANEESEIRdoEPTHetlay | [80r drfe, 111ustrated.
bi 2,2, 2-trifl ] i b
i s( 3-trifluge %&Q%Eﬂé%%@%ﬁé%’%ﬂ%géﬁb %:ig?%_‘trated.

bis(pentafluoroanglid02|ncoxy or ane;
trifluoronethyl ai | inlozheacoaysmel hgbbonaae [ahdishehel@akicke.s ¥t par theul ar,

e SOTROU L ERSSS B (P1e 92t LA L) LS ELAY, Y
preferable elements are also the same as in X*.
Eurther, "u" in the above=-mentioned general formula [9]
10 rgpresents a valence of X% when X2 is an atom of the Group
XIV, "u" is 4, when X* is an atom of the Group XV, "u" is 3,
and when X? is an atom of Group XVI, -"u" is 2.

R® in the general formula [9] represents a fluorine

atom~containing group, and when a plural number of ﬁg's

15 exist, they may be mutually the same or different. The
fluorine atom=containing group may be selected from those
already described in the illustration of R' and R® and the
preferable groups are the same group as in R! and R°.
Specific examples of X’R%,.; which is .a combination of X? and

20 R° and preferable specific examples thereof are the same as
those exemplified for X'R’I previously, when X? is a carbon
atom, a nitrogen atom or an oxygen atom.

R* in the general formula [9] represents a hydrogen
atom, a halogen atom or a hydrocarbon group, and when a

25 plural number of R''s exist, they may be mutually the same
or different,

Specific example and preferable specific example of R!°
are also the same as in R® in the general formula [8] which
is previously described. |

30 T* in the general formula [9) represents a boron atom or
- an aluminum atem, and in particular, a boron atom is

preferable. "m" in the general formula [9] represents a



bi s(fl uoroaryl oxyzi ncoxy) al kyl borane, and further 15 preferably
bis(2,2,2-trifluoro-1- trifluoronethyl ethoxyzi ncoxy) nEthyb@QﬁﬁGﬁerOOB

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

bi s( pent af | uor ophenoxyzi ncoxy) net hyl borane or bis(1,1,3,3,3-pentafluoro-2
20 trifluoronet hyl propoxyzi ncoxy) met hyl borane. The producti on process of
the conmpound represented by the general fornula [9] is not specifically
limted, and for exanple, a process of treating the organonetallic
conpound such as an al kylmetal, a 25 hal oggnated al kyl metal or the like
with an inorganic acid such as an al kyl boric acid or the |ike, and
thereafter, with the conpound represented by Li XZR9" 1 20 Cctober 2006 68

such as an glky yLi1hij , arvl exyl it hium_ cogpound or
aninoIithiun1cd%%%u%%£gggg%égg¥gH%Séc?Pén-Wﬁtﬁarﬁﬁﬁﬁ§r§gﬁ§i&rueﬁﬁp &F the
conpound rmepresefitrdl dyulXZRIE_thguebmpsund akpebekrntRERS thle JVMRE D
havi ng an g%ectron-mﬁthdramﬁng substituent or the like, 1S nentifoned. A

process of ?%%H%%g[?héméyg%ﬁoﬁﬁfaFPPEedeonpound such as an al kylnetal, a
hal ogenat ed a'kwh&@ﬁ@'thQrﬁgvﬁobhﬁergkEQsEH@e&P?ﬁSEHQ.%%h%%%%df%QQ@h%”

al cohol, phenol or am ne ng an ectron-w raw substitdent, is
pref erabl e.[he speat fibnt ekampteseiablydearri ed out under inert gas

e oy e L SR T A LSRR AL Pal Ry HBEBLLY SLERT,S100"C to 2001, and
bis{trifluoromethoxyzincoxy)methylborane, bis(1,1,3,3, 3-
pentafluoro-Z-trifluoromethylpropeoxyzincoxy)methylborane and
bis (2,2,2=-trifluoro-1-

10 trifluocromethylmethoxyzincoxy)methylborane;
bis(flucroalkyloxyzincoxy)alkylborane such as bis(2,2,2-
trifluorocethoxyzincoxy) methylborane and bis{z,2,3,3,3-

pentafluoropropexyzincoxy)methylborane;



The treatnent tinme is usually from1 mnute to 36 hours, ls and preferably
from10 mnutes to 24 hours. Further, the treatnent may q F and
t hese conpounds may be directly treated without usi ng |t vent used
is preferably an aliphatic hydrocarbon sol vent, an aronatic hydrocarbon
sol vent or an ether-based conmpound 206€hlch IS |nert to the organonetallic
conmpound, the conpound represented by L1X2R9"_1, the conpound represented
by HX2 R9"_1 and the like. Specific exanples of the solvent is the same

exanpl es speC|f|caII mentjoned, in thg Itemof the cquound [A]. 25
Further, in tHéstﬁ%QQﬁﬂﬁrY¥?%Vﬁ%H%?xg aa#¥&®95§n%uﬁﬁq dtS of the
organonetalll ound r epr esent.ed | X2R9u 1 and the
conmpound reprgégggg Bg neppxy= ggcﬁﬁf)ﬁﬁﬁm%#§9$ﬁﬁeSpeC|f|caIIy

jimted, Tt gy b étsccasisflv& Yol SRNIE: AUSG) RN iDL tanaouS Y

dropw se add nd Z “or "rore after

m xi ng. Arbit J duced by
adj usting theB%%¥ %ﬁ%ﬁn&go§@§%5§%%%%8ﬁﬁ?)ﬁégpgggﬁﬁgﬁﬁ%yW%F§ZR9" 1 and

t he conmppund bﬂgmme&mtfqmct%r&-&%f@pnénbﬁyhmﬁcascgaﬂ@rmyewdleaanpound
Further, as a result of the treatnent, the organonetallic conpound being a

raw mat eri al bibetiﬁﬂmmaﬂmmutﬁyiﬁmﬁ@mzEdcbXYhmﬁihBabgkanéw conmpound
represent ed by HXZR9" 1 and the like nmay remain as unreacted matters. The
conpound repreiefied . By trid lupree thy famido aipgokyimedh vl raneai ned by t he
treatment bis(pentafluorocanilidozincoxy)methylborane, bis(N-
trifluoromethylanilidozincoxy)methylborane and the
10 like.
In particular, the compound represented by the
general formula [QJ.is preferably a
bis(fluoroalkylox&zincoxy)alkylborane or a
bis(fluoroaryvloxyzincoxy)alkylborane, and further
15 preferably big(2,2,2-trifluoro-1-
trifluoromethyvlethoxyzincoxy)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] is not specifically limited,
and for example, a process of treating the
organometallic compound such as an alkylmetal, a

25 halogenated alkylmetal or the like with an inorganic

acid such as an alkylboric acid or the like, and

thereafter, with the compound represented by LiX’R’



can be used as a catal yst conponent for addition 1s polynerization after
carrying out separation and. purification such as recryst Hdﬁﬁé(fbdy t he

i ke, but the reacted solution can be also used as a catalyst conponent
for addition polynerization. The solvent is preferably renoved by
distillation fromthe reacted 20 solutign, and drying is preferably carried
out at a tenperature of 25t or nore for 1 hour or nore under reduced
pressure. It is nore preferable to carry out drying at 60 to 20000 for one

to 24 h , d t bl 80 to 1600 f 4 to 18.h . 25

Sgeci fi gu(raian'%lr&&hg?gﬁ t%&):)?ebgig??‘gﬁ%fn&g@sg’ogpq ; c gﬂﬁﬁl?gﬁﬁ'égent ed by
th | f | i | i i wh Mb i i
o 00" ot oReMEs o e B L IERBAC KRR bl aninen M2 10 @ 2N

treating ageageicsuaorp.war@g%ecsassttt{%eatt c}ienlﬁuélé'&ﬁﬂoﬁﬁd t he

ol
al kyl boric acid is cooled to a prescribed anount of a hexane
sol ution of ar@b&‘e‘é\érﬁié&b?&ﬂ@ﬁﬁ&? sudH 8BS a1Wdhlod ,VpHEHBUSdY astinkr i ng t he
slurry, the tenperature of the mxture is gradually raised to room
t enper atsir e ahbeingoan!€léotroh -Wiohdrawinddstibstnitukbntt dertisd ldkieng i s
carried out for a fixed tinme, a prescribed amunt of phenols is gradually
added dropw sés mén&ndnied.t Aeprotessi af txestingethewerganometatddct i ne,
can be adopted. O course, conpounds used in these treatnents are _not
linited to theoEPRyNsosuehas an akey imata)l A halgggnated alkylmetal

or the like with the compound selected from an alcohol,
phenol or amine having an electron-withdrawing

10 substituent, is preferable.

The treatment is preferably carried out under inert

gas atmosphere. The treatment temperature is usually .
from -100TC to 200C, and preferably from -80C to 150T.
The treatment time is usually from 1 minute to 36 hours,

15 and preferably from 10 minutes to 24 hours. Further, the
treatment may use a solvent, and these compounds may be
directly treated without using it. The solvent used is
preferably an aliphatic hydrocarbon solvent, an
aromatic hydrocarbon solvent or an ether-based compound

20 which is inert to the organometallic compound, the
compound represented by LiX’R’,_,, the compound
represented by HX’R’ , and the like. Specific examples
of the solvent is the same examples specifically
mentioned in the item of the compound [A].

25 Further, in the treatment, the order of dropwise
addition of the organometallic compound, the compound

represented by LiX’R’ | and the compound represented by




the phenol. 15 The conpounds [A] to [E] which are described above in
detail are useful as the catal yst conponent for addition FP
(particularly, catalyst conponent for olef in polynerlzatlon peC| i C
exanples of the catalyst for addition polynerization of the 20 pr esent
invention include a catalyst for additi@n polynerization obtained by
contacting the conpound (1) selected fromthe above-nenti oned conpounds
[A] to [E] as a catalyst conponent for addi tion polynerization with the

conmpound with. a.pgetal. co un f t.h up; | to the G oup
Xl or |ant harli]?{dge"s’erjl‘sesr%) dg%\‘(: %t%dﬁ’ tjl“ton rization

bt db t f I zat i
() 220 ot e df@%ﬁ%%nsgﬁn ' F'{%Y & fﬂ@%ﬁﬁ e the
Group X'l or ghypuiad daqse,l Sﬁd 20¢ M@rﬁlgeiwm@%w@%%m@el ! )

Next, a catalyst for addition polymerization is s descfibed in detail

bel ow. (I1) Maddecafperndifinghbafhoupary! dmbon¥klds qmzhanhh@wdm“ Series
As the metal conpound (Il)of the Goups IIl to XIl or Lanthanide Series

used forsaddi taanbeolintevidnateidby ad jomstdingtthef molerpnember ofvehei on, a
netal conpound which is different fromthe. above-described conpound(l)ls
used, and itcpapeynd menresentsd| by La¥ Ro..f andaghia dampowmdal conpound

of the Goups Il to XII| or Lanthanide Series
represented by HXR",_, to the organcmetallic compound.

Further, as a result of the treatment, the
organometallic compound being a raw material, the

10 compound represented by LiX’R’°,,, the compound
represented by HX°R’,, and the like may remain as
unreacted matters..fhe compound represented by the
general formula [Qj which was obtained by the treatment
can be used as a catalyst component for addition

15 polyvmerization after carrying out separation and .
purification such as recrystallization or the like, but
the reacted solution can be also used as a catalyst
component fof 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 1s 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,



of the Periodic Table exhibiting an addition 15 polynerization activity by

using together with the conmpound(Il), or conpound(l) and #ﬁﬁé% ] nuUM
conmpound, as an activating co-catal yst cof nponent. Exanpféegao ?drgg al

conmpound(11) includes netal conpounds indicated by the general
formul a[ 10] descri bed 20 bel ow, u.-oxo type netal conmpounds and the |ike.
LaMXb [10] (wherein Mis a netal atomof the Goup 3 to Goup 13 or
Lant hani de Series of the Periodic Table of the Elenents; L is a group

et er - at om0 ArGEE Y O Gompe Tttt Rl dndk BB Frefis ng”
I lit f ti Ly L | | t. 20 Octob 2006
2 or th ough 35T buee conpaEnsRy & Breksan T b Sditne SN &

ni Lrogen at oM QIYHLBoRLATAASUld Wodldil 0F - JaRNOSPNGLUSCRREY X 1S 2

hal ogen atom or a hydrocarbon group having 1 to

represents a @it &f Sathekyh8IsaNueiBhes aNadh1dyA St ik r&fi&sents a
nuneral satisfying an expression of O<bS 8.) In the general formula [10]

representsi ng tdmopwisd wholpowidoriduslve swimtimdg othef slier®, owpe3 to G oup
13 of the Periodic Table (IUPAC 1985) or Lanthanide Series. 10 Specific
exanpl es of tHenpmatarenof ndhe delxtwoanid gradiably wdisedntas amont i t ani um
atom zirconiumatom hafniumatom vanadi um atom niobiumatom tantalum
atom chroni AMRGALUFenakiem conpletilion afordrerwbse addiftion,

further stirring is carried out for a fixed time, a
prescribed amount of phenols is gradually added dropwise,

lo and further Stirring is carried out for a fixed time,
can be adopted.

Of course, compounds used in these treatments are
not 1limited to the alkylboric acid, the‘dialkylzinc and
the phenol.

15 The compounds [A] to [E] which are described above
in detail are useful as the catalyst component for
addition polymerization (particularly, catalyst
componentfo;olefinpolymerization).Specificexamples
of the catalyst for addition polymerization of the

20 present invention include a catalyst for addition
polymerization obtained by contacting the compound (I)
selected from the above-mentioned compounds [A] to [E]
as a catalyst component for addition polymerization with
the compound with a metal compound (II) of the Group [II

25 to the Group XII or lanthanide series, and a catalyst
for addition polymerization obtained by contacting the

catalyst component for addition polymerization (I), a




rhodi um atom nickel atom palladiumatom samariumatom 15 ytterbium

atom alum num atom boron atomand the like. As the net ﬁﬁ%ﬁ?“qg) S
preferably a transition netal conmpound, nore preferably 2é9| anluw1aé¥n

zirconiumatomor hafniumatom In the general formula [10], L is a group
having a 20 cyclopentadi enyl type anion, skeleton or a group containing a
hetero-atom and a plurality of L groups nay be the sane or different.
Further, L groups may be optionally linked in direct, or through a group

containing a carbon atom a siljcone atom _a nit en 25 atom an_ogxygen
atom a sul furmﬁga% SPmB°b’196§ﬂtiof)us°%t G‘A°‘690Fg‘geqﬂ dher§FornpELini on
skeleton in L _in cycl qapent adj enyl _grou a,substituted 20 t ober
2006 73 cycld%%n?g§?§%§?d§¥5§,i%ﬁfi?ﬂé&@* %FSEB?a&ugﬁﬁﬁﬂtﬁﬁQRPuq denyl
group, a quorppyi)group, a substituted fluorenyl group and the |iKke.
Exanpl es of the group having a cycl opentadi ene type anion skel eton incl ude

an 5 ns-(substitutg@h&xddngggémyggyfogrggaitggnn%gﬂyﬁgyygéfgé?)igdenw

group, an nb5-(substituted) fluorenyl group and t I"i ke. Specific exanples
i nclude san nSieyetopedt adi @eytlaigr aglowdn n5- net hyl cycl opent adi enyl group,
an 775-tert 10 butyl cycl opent adi enyl group, an ns-1, 2-
di met hyl cyc(dgan¥eatiaényémpoong, cfarthiesctBupdi BT Hyd KYTTome Miaaciteemd der oup,
an n5-1-tert-butyl- 2-methylcycl opentadi enyl group, an nb5-I|-tert-butyl -
Series
As the metal compound (II)of the Groups III to XII
or Lanthanide Series used for addition polymerization
1o catalyst of the present invention, a metal compound which
is different from the above-described compound(I) is used,
and it is not specifg‘.&ally limited so far as it is a metal
cbmpound of the Gréups III to XIII or Lanthanide Series
of the Periodic Table exhibiting an addition
15 polymerization activity by using together with the
compound(I), or compound(I) and an organcaluminum
compound, as an activating co-catalyst component.
Examples of the metal compound(II) includes meta;
compounds indicated by the general formula [10] described
20 below, U -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

aplurality of L groups may be optionally linked in direct,



3- et hyl cycl opent adi enyl group, an n5-I-methyl-2 Is

I sopropyl cycl opent adi enyl group, an n5-1I-nethyl - 3-

i sopropyl cycl opent adi enyl group, an nb5-1, 2, 3- trinethylcyc?%ﬁ%%ggﬁh%g%ﬁ
group, an ns-1,2,4- trinethylcycl opentadi enyl group, an ns
tetramet hyl cycl opent adi enyl group, an 20 pent anet hyl cycl opent adi enyl
group, an n5-indenyl group, an n5-4,5,6,7-tetrahydroindenyl group, an
ns-2- met hyl i ndenyl group, an 77 5-3-nethylindenyl group, an 77

5- 4- et hyl i ndeny) , _5- et hyl | ndenyl 0
e DS SR 0 TR SRS FBin, L g1 cone
775-2-tert:bugylind , 5- 3- - i

ne-a-tert - butdtihachyt topdh afinncid odkfhln idh ERMISE M B . o 4
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group, an 77565 36%%%?11%%% eh;}}’ b%oéagglacﬁdbﬂ%ﬁn?%}angyﬁéﬂd%denyI gr oup,

an 175-2, 4, 7-§f¢@tﬁwiﬁ§iwb 2@ RiHborR B thirss- ABtdhte deh 881 RMeadeny!
group, an 77 5 5-4,5-benzi ndenyl group, an 775-2-nethyl-4,5 benzi ndenyl
group, am 175%s&kphepyhgndangkpgieasiomiolio<dS2 ;nd hydpbe partyl andenyl
group, an 115-2-net hyl -4- phenylindenyl group, an

T) 5- 2- net hy| -nmepal hgat hdEFthggeouexraressidn ¢f udce®B8. hroup, an 77 5
-2, 7-di met hyl fl uorenyl group, an 115-2,7-di-tert-butylfl uorenyl

group( herei n- af t er, ¥hsthengeneradnferayleol 181 FRRTgs Ry ingdd & Mt uti on

roducts thereof, etcg.
P compoung, M is a metal atom of the Group 3 to Greoup 13

of the Periodic Table (IUPAC 1985) or Lanthanide Series.
10 Specific examples of the metal atom include a scandium
atom, yttrium atom, titanium atom, zirconium atom,
hafniumatom,vanadiumatom,niobiumatom,tantalumaxom,7.
chromium atom, iron atom, ruthenium atom, cobalt atom,
rhodiumatom, nickel atom, palladiumatom, samarium atom,
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 grbup
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 atorﬁ.
A cyclopentadienyl type anion skeleton in L

includes a cyclopentadienyl group, a substituted



The hetero-atomin the group containing a 15 hetero-atomincludes an oxygen

atom a sulfur atom a nitrogen atom a phosphorus atom aﬂﬁ'd{ﬁ'@#ﬁi{(ﬁ? and
exanpl es thereof include an al koxy group, an aryloxy group, a I oal Koxy

group, a thioaryloxy group, an al kylam no group, an arylam no group, an
al kyl phosphi no 20 group, an aryl phosphi;go group, or an aromatic or

al i phatic heterocyclic group having an oxygen atom a sulfur atom a
nitrogen atom and/ or a phosphorus atom within the ring, and a chel ating

i d. Specif] | f L Dl 5 5 j ncl ud
2 et hoxy g1 ol b b St RopaghPh e JbBRtaTutad 7 1e

50 O Lert- sBenn Gl 2 PRERGKURGLORoD T Phedexd Of oup, 20

COct ober 2006 phenoxy~” gr dup, "a 2,4, 6-tri met hyl phenoxy

group, a2-ethghpbeRerd G and- Fhe’ OR¥LPNERNP IHPWE tie group

2-i sopropyl phenoxy group, a 2,6-diisopropyl phenoxy group, a

4-sec- but yl phpaeingoaatipe16pént adliehebtirpe phebhex sk lamon dnclude an

2, 6-di -sec- butyl phenoxy group, a 4-tert-butyl-4-nethyl phenoxy group, a

2,6-di -tert- bhutylspiesnokiyu yedipyciopemtialideyyte rmxourr oap, 714-2, 6-

di met hoxyphenoxy group, a 3, 5-di met hoxyphenoxy group, _a 2-chl orophenoxy
group, a 4-ni { sobstidvdbedlpmignyh 9004Pni BRogherfdub s btipted)
2-aninophenox§ group, .a 3- am nophenoxy group, ..a.4-am no hithe 0 é group,
a 2, 3,6-tri chlBpgsRgdotioypoand the 11k Specidis, REATRY &Syt BhFY

thi omet hoxy gégu%ﬁ—%fﬁfg%éﬁ%gﬁgéﬁ&gr8EBUP§ an 7n°-
methylcyclopentadienyl group, an 7 °-tert-

10 butylcyclopentadienyl group, an 7°-1,2-
dimethylcyclopentadienyl group, an 7°-1,3-
dimethylcyclopentadienyl group, an n°-1-tert-butyl-
2-methylcyclopent$dienyi group, an 7°-l-tert-butyl-
3-methylcyclopentadienyl group, an n3-1-methyl-2-

15 isopropylcyclopentadienyl group, an n°-1-methyl-3-
isopropylcyclopentadienyl group, an n-1,2,3-
trimethylcyclopentadienyl group, an 7°-1,2,4-
trimethylcyclopentadienyl group, an ne-
tetramethylcyclopentadienyl group, an 7°-

20 pentamethylcyclopentadienylgroup,aan-indenylgroup,
an 71°-4,5,6,7-tetrahydroindenyl group, an 7°-2-
methylindenyl group, an 7°-3-methylindenyl group, an 7
*_4-methylindenyl group, an 7 °-5-methylindenyl group,
an N °-6-methylindenyl group, an 7)°-7-methylindenyl

25 group, an 7 °-2-tert-butylindenyl group, an ni-3-
tert-butylindenyl group, an 7°-4-tert-butylindenyl

group, an 7 °-5-tert-butylindenyl group, an 7n°-6-



di et hyl am no group, a di-n- or iso-propylamno group, 15 a di phenyl am no
group, an isopropylam no group, a tert-butylam no group, fOQMﬂéﬁ%ﬂﬂO oup,
a di net hyl phosphi no group, a 2-(2-oxy-I|-propyl)phenoxy group, catechol,
resorcinol, 4-isopropylcatechol, 3- nethoxycatechol, a

1, 8- di hydr oxynahpt hyl group, a 20 1., 2- ihydroxynahpthyl group, a 2, 2'

- bi phenyl di ol group, a 1,1'-bi-2-naphthol group, a 2,2'-dihydroxy-6,6"-

di et hyl bi phenyl group, a 4,4',6,6" -tetra- tert-

butyl -2, 2" - met hyl enedi phenoxy group, a 4,4',6,6

tetramet hyl - 2, PeTEsBBEY$LNdERgdi Sy 3 olip- 3nHeFﬁequ§Q¥q@?"¥iwther
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group, i sopropyls, somaiMd itrdemyi Qi’:QHB hﬁrtrrshlzt-ydeﬂ{ p4,s;yclohexyl group,
10 phenyl group, 1-naphtyl group, benzyl group and the like, but are not

limted theretenfiriddeyl gheupet ano rAt-arplEiyl indgnglogpoapsoani mcl udes a
group represented by the general fornula [121:
~-2-methyl-5-phenylindenyl group, an 7°-2-methyl-4-
phenylindenyl group,
an 7°-2-methyl-4-naphthylindenyl group, an 7°-
10 fluorenyl_grdup, an 7°-2,7-dimethylfluocrenyl group, an
n®-2,7-di-tert-butylfluorenyl group(herein-after, n°
may be omitted for simplifying), and substitution
products thereof, etc. |
The hetero-atom in the group containing a
15 hetero-atom includes an oxygen atom, a sulfur atom, a
nitrogen atom, a phosphorus atom and the like, and
examples thereof include an alkoxy group, an aryloxy
group, a thicalkoxy group, a thiloaryloxy group, an
alkylamino group, an arylamino group, an alkylphosphino
20 group, an arylphosphino group, or an aromatic or
aliphatic heterocyclic group having an oxygen atom, a
sulfur atom, a nitrogen atom and/or a phosphorus atom
within the ring, and a chelating ligand.
Specific examples of the group containing a
25 heterc-atom include a methoxy group, an ethoxy group,
a n- or iso-propoxy group, a n-, sec-, 1so- or tert-

butoxy group, a phenoxy group, a 2-methylphenoxy group,




Ro Rb N bROJ[12) b RRRb 1s (wherein respective Rb groups

i ndependently represent a hydrogen atom hal ogen atom hydsesasbharaieup.
hal ogenat ed hydr ocarbon group, hydrocarbon oxy group, sily? group or am no
group, they nmay be the sane or different , and two or nore of them may be
bonded mutually 77 20 Gctober 2006 and,gmay forma ring.) Specific Exanples
of Rb in the general fornmula [12] include a hydrogen atom fluorine atom
chlorine atom brom ne atom iodine atom phenyl group, 1-naphtyl group, 5
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propyl group, 2-c yl’group and e |1 ut "are'not limted

thereto. Furtdesupthg dbsledi-bra difarbeagsoap! i gandtbati-ng a plura
nunber of coordinating positions, and specific 15 exanples thereof include

an acet ykacetomneyephéhbtiyngroapazal 2 pe; dir sexabaltiylpherarpgy rgmbure, a
acyl hydrazone,

4-tert-butyl-4-methylphenoxy group, a 2,6-di-tert-
butylphenoxy group, a 4-methoxyphenoxy group, a 2,6-
dimethoxyphenoxy group, a 3,5-dimethoxyphenoxy group,
a 2-chlorophencoxy group, a 4-nitrosophenoxy group, a

10 4-nitrophenoxy group, a 2-aminophenoxy group, a 3-
aminophenoxy group, .a 4-aminothiophenoxy group, a
2,3,6-tr1chlorophen§xy group, a 2,4,6-trifluorophenoxy
group, a thiomethoﬁy grdup. a dimethylamino group, a
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-isopiopylcatechol,'3—
methoxycatechol, a 1,8-dihydroxynahpthyl group, a

20 1,2-dihydroxynahpthyl group, a 2,2'-biphenyldiol group,
a 1,1'-bi-2-naphthol group, a 2,2'-dihydroxy-6,6"-
dimethylbiphenyl group, a 4,4',6,6'-tetra-tert-
butyl-2,2"'-methylenediphenoxy group, 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 formulaflll]:



di ethyl enetriam ne, triethylenetetram ne, porphyrin, crown ether, cryptate
and the |like. The mutual groups having the cycl opentadi enyb obdPEE ONn
skel eton, the group having a cycl opentadi enyl type anion sﬁe eton and the
group containing a hetero-atom or the mutual groups caontaining a

het ero-atom may be directly |inked, or y be linked through a group
containing a carbon atom a silicone atom 25 a nitrogen atom an oxygen
atom a sulfur atomor a phosphorus atom respectively. Exanples of the
group include al kyl ene_groups such as an ethyl ene group, a 20 Cctober 2006
78 propyl ene group and Bh3=ﬂgke, substituted al kyl ene groups such as a
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[10] representing the 10 transition netal conmpound’is a hal’ogen atom or a
hydrocargon ogrpwig.lhaving 1 to 24 carbon atons. Specific exanples of X
i nclude a hal ogen atom such as a fluorine atom chlorine atom brom ne
atom and iodi ne Spedisid Ewanpbes bofi Bt dopluwde reg Hydoo@dn catbmn at ons
such as 15 a nethyl group, ethyl group, n-propyl group, isopropyl group,
n- butyl groufflpbehne atemp cliarine gtonp hramine atom, iodine atom,

methyl group, ethyl group, n-propyl group, isopropyl

group, n-butyl group, tert-butyl group, cyclohexyl group.,

10 phenyl group, 1-naphtyl group, benzyl group and the like,
but are not limited thereto.
Further, the hetero atom-containing group also

includes a group represented by the general formula [12]:

R b
I
N

R o/ .
[12]
b
R R
Rb
15 (wherein respective R® groups independently represent a

hydrogen atom, halogen atom, hydrocarbon group,
halogenated hydrocarbon group, hydrocarbon oxy group,
silvl group or aminoc group, they may be the same or

different, and two or more of them may be bonded mutually



| i ke, and preferably include a hal ogen atom alkyl group having 1 to 24
carbon atons and aral kyl group having 7 to 24 carbon ato

general formula [10], "a" represents a nuneral satisfyingﬁgﬁﬁgQ%aéggﬁ%n of
O<a!-58, "b" represents a nuneral satisfying an expression of 0O<b S8, and
"a" and "b" are properly selected depeq@ing on the valency of M 25 Anpbng
the nmetal conpounds(Ill), specific exanples of the conpound in which a
nmetal atomis a titaniumatom include bis(cyclopentadienyl)titanium

di chloride, 20 QCctober 2006 79 bis(nethyl cycl opentadienyl)titani um
dichloride, ¥ML(REBuEPrBYA FFHE-aldi enyl Ytitani um dichlori de,

bi s(di net hyl di 1) ti i dichlorid

E;ZEeLhylnétﬁzl ! gﬁ%@ﬁiéﬁ%@h;%%?%#; .uhﬁnghiggﬂﬁaa%sformula [121
trimet ] it an] i chlari

b: :Et(raltrarre%/hf}?/%/'g‘ﬁgge?\rgg%?éh%l) ?tg*é‘ﬁfd‘hhé?é Iregrgﬁgem chlorine atom.

bi s( pent anet dis td i ah 16€.1 -ddSHE Jtani um
di chl ori de, tt}?%%ﬂégwnt?e%ggﬁygrﬁﬁgeme&% ?gg?gmldi%%r?gg?wu%

bis(f|Uoﬁenywﬁiﬂéﬁﬁfyﬂ1QE@GPQ”ﬂ@%t-butyl group, 2,6-dimethylphenyl
cycl opent adi enyl (pent anet hyl cycl opentadi enyl) titaniumdichloride,
cycl opent adi egrydyp Nd2Af L horenydnigraud c e -ane tiey Lphehppegradpenytl-( f | uor enyl )
titani umdichloride, indenyl (fluorenyl)titanium 15 dichloride,
pent amet hyl cytat oo noine by 1L phemydn@naun art upe tirexyphpagl group,
4-pyridyl group, cyqlohexyl group., 2-isopropylphenyl
group, benzyl group, metﬁyl group, triethylsilyl group,
10 diphenylmethylsilylgroup,1-methy—1-pheny1ethylgfoup,
1,1-dimethyl propyl group, 2-chlorophenyl group and the
like, but are notr;imited thereto.
Further, the chélating ligand means a ligand having
a plural number of coordinating 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 containinga 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



peﬂtanethylcyclopentadienyl(fluorenyl)titaniun1 di chl ori de,

et hyl enebi s(cycl opent adi enyl )titanium dichloride, ethylen

met hyl cycl opent adi enyl ) ti tani um di chl ori de, ﬁ@(ﬁﬁabgPEOOG

et hyl enebi s( 3- net hyl cycl opent adi enyl )titanium dichloride, ethylenebis(2-n-
but yl cycl opent adi enyl )titani um di chl ori de,
ethylenebis(3-n-buty|cyc|opentadienyI)tT%aniun125 di chl ori de,

et hyl enebi s(2, 3- di net hyl cycl opent adi enyl )titani um di chl ori de,

et hyl enebi s( 2, 4-di net hyl cycl opent adi enyl ) titani um 20 Oct ober 2006 80

di chl ori de, ethyPpHébng( groupdiaret ihe vblkpentals Bhfrrec: adikyhedieehl ori de,
et hyl enebi s( 3, 4-di net hyl cycl opent.adi eny] )titani um dichloride,

et hyl enebi s( 2, 3*BUBEh§HRAB: By & AiGFdhEHERY Jene aBFOHPdi @l ori de,
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et hyl enehj s( 2, @ir;}é%k%%%l[lgm g&%@;ﬁd:aewﬂﬁﬂéﬁfréﬂﬂylépehb%h% a

et hyl enebi s(t et rameth) Clopent'adi enyl) titaniumdichloride,
et hyl enebi s(i nelepyhmé th@naesh 1§ 1dnehIgduie .ard hyhenehbke( 4o, betero-

t et rahydroi ndenyl) titaniumdichloride,
atoms such as a nitrogen 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, andAiodine atom and
hydrocarbon group having 1 to 24 carbon atoms such as

15 a methyl group, ethyl group, n-propyl group, isopropyl
group, n-butyl group, phenyl group, benzyl group and the
like, and preferably include a halogen atom, alkyl group
having 1 to 24 carbon atoms and aralkyl group having 7
to 24 carbon atoms.

20 In the general formula [10], "“a" represents a
numeral satisfying an expression of 0<a=8, "b"
represents a numeral satisfying an expression of 0<b
<8, and "a" and "b” are properly selected depending on
the valency of M.

25 Among the metal compounds(II}, specific examples

of the compound in which a metal atom is a titanium atom

include bis(cyclopentadienyl}titanium dichloride,



et hyl enebi s(2- phenyl i ndenyl )titani um di chl ori de,

et hyl enebi s(2-net hyl i ndenyl )titani um di chl ori de,
et hyl enebi s(2- net hyl - 4 phenyl i ndenyl )titani um 20 dlchlorleO()dnberZOOﬁ
et hyl enebi s(2- met hyl - 4- napht hyl i ndenyl ) titaniumdichloride,

et hyl enebi s( 2- nethyl-4,5-benzoindenyl%titaniun1dich|oride,
et hyl enebi s(fluorenyl)titaniumdichlori'de, ethylene(cyclopentadienyl) 25
(pent anet hyl cycl opent adi enyl )titani um di chl ori de,

ethylene(cyclopentadlen I)(|nden I)tltanlun1 di chl oride
et hyl ene( met hy? Qﬁkﬁi %ﬁ?ﬁ? 1€@ﬂéﬁéﬁ?ﬂﬂﬁPmEﬂ???%ﬁ%ﬁ??)t|tan|um
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et hyl eneg (tepianmt P@*@ﬂ&béﬁ%bﬁ@éﬁ |))ttiﬂa‘%fhdiﬁndﬂ¢1$hbﬁﬂ.a€e

ethylene(|ndenyl)(fluoren Itanium dichlorid
| sopropyli denbhlsq(mmmmf@ybpentaaaanqm)ehmiﬂmtﬂrdedichloride.

i sopropyl i denebi s(2 15 net hyl cycl opent adi enyl ) titani um di chl ori de,

i sopropyl i denbhisd pentstetkyttypbopadtedienyili)diitanium dichloride,
bis(indenyl)titanium dichloride, bis(4,5,6,7-
tetrahydroindehyl)titanium dichloride,

10 bis(fluorenyl)titanium dichloride,.
cyclopentadienyl({pentamethylcyclopentadienyl)
titanium dichloriﬁe; cyclopentadienyl(indenyl)
titanium dichlori&e, cyclopentadienyl({fluorenyl)
titanium dichleride, indenyl(fluorenyl)}titanium

15 dichloride, pentamethylcyclopentadienyl
{indenyl)titanium dichloride,
pentamethylcyclopentadienyl(fluorenyl)titanium
dichloride, ethylenebis(cyclopentadienyl)titanium
dichloride, ethylenebis(2-

20 methylcyclopentadienyl)titanium dichloride,
ethylenebis(3-methylcyclopentadienyl)titanium
dichloride, ethylenebis(2-n-
butvlcycleopentadienyl)titanium dichloride,
ethylenebis(3-n-butylcyclopentadienyl)titanium

25 dichloride, ethylenebis(2,3-
dimethylcyclopentadienyl)titanium dichloride,

ethylenebis(2,4-dimethylcyclopentadienyl}titanium



di chl oride, isopropylidenebis(2-n- butylcyclopentadienyl) titanium

dichl oride, isopropylidenebis(3-n-butylcyclopentadienyl) bj bR Z6b6

di chl oride, isopropylidenebis(2,3- dinethylcyclopentadieny??tl ani um
dichl oride, isopropylidenebis(2,4- dinethylcyclopentadienyl)titanium

di chl oride, isopropylidenebis(2,5 25 dinethylcyclopentadienyl)titanium
dichl oride, isopropylidenebis(3,4- diﬁ@thylcyclopentadienyl)titanium

di chl oride, 20 Cctober 2006 82 isopropylidenebis(2, 3-
ethylnethylcycLopentaQienyl&titaniuq1dich|oride, I sopropyl i denebi s(2, 4
e%ﬂy:netﬂy:cy%hﬂﬁ%ﬂ%ﬁﬁ%nyr)hYﬂ&ﬁP@ﬁﬁﬁ%ﬂﬁTﬂide, s isopropylidenebis(2,5
et hyl et hyl cycl opent adi en titani.um dichl.oride | sopropyli denebi s(3,5
et hyl net hyl cy @iFFdhBEEER P?FPF&HP&HV i) Y& d*%%g?ﬁgé?rdenebisg2,3,4

10 trimethylcy Iotem€§%$?¥; %hﬁﬁ%&ﬁﬁ;ﬁiﬁﬁéﬁ%ﬁ¥ﬁdiéﬁ?ﬂ599¥5593ﬁ?bi3(2’3’5'

trimethyl cycl

SO0 oo | eI ARy hRgsRLeg, iy, ) L1 anium bl ord de
i sopropyLi denghips(hen Sy Yoyt ebpahvdadiendantdedn t@ni areHieblaei, de,

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

10 dichloride, ethylenebis(2,3,4-
trimethylcyclopentadienyl)titanium dichloride,
ethylenebis(2,3,5-trimethylcyclopentadienyl)titanium
dichloride, ethylenebis(tetramethylcyclopentadienyl)
titanium dichloride, ethylenebis(indenyl)titanium

15 dichloride, ethylenebis(4,5,6,7-
tetrahydroindenyl)}titanium dichloride,
ethylenebis(2-phenylindenyl)titanium dichloride,
ethylenebis(z—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 dichleoride,
ethylene(cyclopentadienyl) (indenyl)titanium

dichloride, ethylene(methylcyclopentadienyl)



| sopropyl i denebi s(2-phenylindenyl)titanium dichloride,

| sopropyl i denebi s(2- nethylindenyl) titaniumdichloride,

i sopropyl i denebi s(2- net hyl - 4- phenyl i ndenyl )titani um dichﬁ%%FE%gber2006
I sopropyl i denebi s(2-net hyl -4- napht hyl i ndenyl ) titanium dichloride,

I sopropyl i denebi s(2- net hyl -4, 5- benzoi ngenyl )titani um dichloride,

| sopropyl i denebi s(fluorenyl)titani um 257di chl ori de,

i sopropyl i dene(cycl opent adi enyl) (tetranethyl cycl opentadi enyl)titanium

2050 %% AR LEEPELTHR BRER BEATRL A1 7 2 Ot one
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but'yl cycl openBRiRG HeRatd ERPLAT HACaP G4 tn tum aichloride.

isopropylideng&h UK {%#é%ﬁéQﬂﬁ?%ggggpéh§ﬁ?ﬁéé¥¥1wj)titaniun1dich|oride,

| sopropyl i dene ' (cycl ope I eny tit um di chl ori de,

I sopropyl i deng( neihhylioucd vpenERdaeRyh bifilaeorenyl ) tit — ani umdichloride,
i sopropyl i dene(n- butyl cycl opentadi enyl) (f luorenyl) titaniumdichloride,

10 isoprepyl i deng1Emi(arEldyésyahopagiadifanynenyl) titanium

(fluorenyl)titaniumdichloride, isopropylidene

(i ndenyl) (f | uddenylortiidesniatrhyll eht (metthylcyclopentadienyl)

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

di net hyl si | yl éfdpozenyls tictanieypcibpbiorddeny l9thxkanaeim di chl ori de,

dinEthy|Silyl?ngkznghylcyclopentadienfl)(fluorenyl)titanium
dichloride, ethylene(n-butylcyclopentadienyl)

10 (fluorenyl)titanium dichloride, ethylene
(tetramethylpentadienyl) (fluorenyl)titanium
dichloride, ethylepe(indenyl)(fluorenyl)titanium
dichloride, isoprépylidenebis(cyclopentadienyl)
titanium dichloride, isopropylidenebis(2-

15 methylcyclopentadienyl)titanium dichloride,
isopropylidenebis({3-methylcyclopentadienyl)titanium
dichloride, isopropylidenebis(2-n-
butylcyclopenfédienyl)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-

dimethylecyclopentadienyl)titanium dichloride,



met hyl cycl opent adi enyl ) titaniumdichloride, dinethylsilylenebis(2-n-

butyl cycl opent adi enyl ) titaniumdichloride, 20 dinethylsil ' Q%KﬁY
but yl cycl opent adi enyl ) titaniumdichloride, dinethylsilyﬁ%%gﬁﬁg%g, -

di met hyl cycl opent adi enyl )titani um di chl oride, dinethylsilylenebis(2,4 25
di met hyl cycl opent adi enyl ) ti tani um di chlgride, dinethylsilylenebis(2,5-

di met hyl cycl opent adi enyl )ti tani um di chloride, 20 October 2006 84

di met hyl si | yl enebi s(3, 4- di net hyl cycl opent adi enyl )titani um di chl ori de,

di met hyl si | yl enebi s( 2, 3- et hyl hyl cycl opent adi enyl )titanium di chloride, 5
di et hyl sil yl éﬁé%ﬂ%‘(@l,’hid%’ﬁﬁg%gﬁh Fcycl opent adi enyl ) titani um di chl ori de,

G ot 111 SR B TR RR DM VAT A BRI, MDY,
o) Sy fand AOLNLEYc| operit o enyi s m i or o
15 di met hyl si lytRrehi sk £Eya0EHEM L aHs kanantadiaanin -dish BeE vaedi chl ori de,
5 isopropylidenebis(2,5~

ethylmethylcyclopentadienyl)titanium dichloride,

isopropylidenebis(3,5-

ethylmethylcyclopentadienyl)titanium dichloride,

isopropylidenebis(2,3,4-

10 trimethylcyciopentadienyl)titanium dichloride,
isopropylidenebis(2,3,5-
trimethylcyclopentadienyl)titanium dichloride,
isopropylidenebis(tetramethylcyclopentadienyl)-
titanium dichloride, isopropylidenebis(indenyl)

i5 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 dichloxride,
isopropylidenebis(2-methyl-4,5-benzoindenyl)titanium
dichloride, isopropylidenebis(fluorenyl)titanium

25 dichloride, isopropylidene({cyclopentadienyl)
(tetramethylcyclopentadienyl)titanium dichloride,

isopropylidene({cyclopentadienyl}{indenyl)titanium



di met hyl si |l yl enebi s(indenyl)titani umdichlori de,

di met hyl si |yl enebi s(4,5,6,7- tetrahydroindenyl) titani um d¢hd 0
di met hyl si | yl enebi s(2- et hyl i ndenyl )titani um dichloride,cbd: 8¢ 2006
di met hyl si | yl enebi s(2-net hyl - 4- phenylindenyl) titaniumdichloride,

di et hyl si | yl enebi s(2- net hyl - 4- naphthﬁlindenyl) titaniumdichloride, 25
di net hyl si | yl enebi s(2-net hyl -4,5- benz ?ndenyl)titaniun1dich|oride,

di met hyl si | yl ene(cycl opent adi enyl ) (i ndenyl )titanium 20 Oct ober 2006 85
di chl oride, dinethylsilylene(nethylcyclopentadienyl) (indenyl)titanium
di chl ori de, dilkshAprdidey émwom%ygeyeﬂaséhwéﬁy&mg%mw%? tani um
dichloride, dinmethylsilylene(tetrame cycl opent adi.en IRefh_

ndlenyl )ti é ah#nﬁvﬁaﬁémférﬁ%l&urﬂi %‘Elﬁjy‘lt’gﬂig:reﬁégproziyli e
t di et ! Cde. .
é?%& ESF& :y: SRt hbrmitarn At et bR Ses R Sa b dRantom SiEHAREI % or i de,
t ! s . um
i chi ori de. . S80RERRMIS SREEAEHEDT G et bpelitaileny ) Lo U
(i “de“y'% E ; lt 3gkﬂaéﬁ§,§h't&fﬂaﬂﬁun¢i ARLHYS 81 k%! eRgopropylidene

(i ndenyl renyljyti'tanium di chloride, cyclopentadienyltitanium
trichloride, ¢ e?alewh&w@é‘dgﬂppmm_@@uﬂb tagauiuly iddlnirdideie 15
cycl opent adi enyl (di net hyl am do) titani um di chl ori de,

cycl opent adi ebybppbpydiyiene (ame thybigdlopedeadienyl) (fluorenyl)tit

)

anium dichloride, isopropylidene(n-
butylcyclopentadienyl) (fluorenyl)titaniumdichloride,

10 isopropylidene (tetramethylcyclopentadienyl)
(fluorenyl)titanium dichloride, isopropylidene
(indenyl) (fluorenyl)titanium dichloride,

dimethylsilylénebis(cyclopentadienyl)titanium
dichloride, dimethylsilylenebis({(2-

15 methylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(3-
methylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2-n-
butylcyclopentadienyl)titanium dichloride,

20 dimethylsilylenebis(3-n-
butylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2,3-
dimethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2,4-

25 dimethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2,5-

dimethylecyclopentadienyl)titanium dichloride,



cycl opent adi enyl (2, 6-di net hyl phenyl )titani um dichloride,
cycl opent adi enyl (2, 6- diisopropyl phenyl) titanium dichlorigteoeriher 2006
de

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

pent amet hyl cycl opent adi enyl (2, 6- di net hyl phenyl) titani umdichloride,

pent anet hyl cycl opent adi enyl ( 2, 6- diisogﬁopylphenyl) titaniumdichloride, 25

pent anmet hyl cycl opent adi enyl (2, 6-di -tert™- butyl phenyl)titani umdichl oride,

i ndenyl (2, 6- diisopropyl phenyl) titaniumdichloride, fluorenyl 20 Cctober

2006 86 (2,6-diisopropyl phenyl)titani umdichloride,

net hyl ene( cyclddpatihat ehylenebigi(setthyl - 2- phenoxy) titanium dichloride,

nethylene(cyclQpentadienyl)(3-tert-buhélzz- 5 hg;pxg titgniun1dich|oride,

met hy| ene( cyclOdFerkhih @Ay ypentapieny Itﬂiﬂﬂi¢%d-ﬁﬁ AEHB%Y) titani um

di chl ori de, t hyl.ene(cycl opentadienyl ) (3- phenyl - 2- phenoxy) titani um

di chloride, 1 ’TfPé%/tﬁW %g%ﬁSgiﬁ?gdigenyl)(3-tert- but yl di net hyl sil yl -

5- net hyl - 2- ph %4' ' | s 1 .Egﬂﬁﬁﬁc LRPspiad enyl) (3-

trinethylsiIy?ﬁgﬁﬁbeﬁ§ﬁ££¥g%égg§9#g? gﬁﬁhgﬁﬁ I C ori%%, ' ’

met hyl eng(cyclqq] 'égm§ié§éggggzgg_butyl-5-nethoxy-2-phenoxy)titanium

di chl oride, nethylene(cyclopentadienyl)(3-tert-butyl-5-chloro-2-
ethylmethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2,5-
ethylmethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(3,5-

10 ethylmethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2,3,4-
trimethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2,3,5- |
trimethylcyclopentadienyl)titanium dichloride,

15 dimethylsilylenebis(tetramethylcyclopentadienyl)-
titanium dichloride,
dimethylsilylenebis{indenyl)titanium dichloride,
dimethylsilylenebis(4,5,6,7-
tetrahydroindenyl)titanium dichloride,

20 dimethylsilylenebis(2-methylindenyl)titanium
dichloride, dimethylsilylenebis(2-methyl-4-
phenylindenyl)titanium dichloride,
dimethylsilylenebis(2-methyl-4-
naphthylindenyl)titanium dichloride,

25 dimethylsilylenebis(2-methyl-4,5-

benzoindenyl)}titanium dichloride,

dimethylsilylene(cyclopentadienyl) (indenyl)titanium



phenoxy)titani um di chl ori de,

nmet hyl ene( nmet hyl cycl opent adi enyl ) (3, 5-di net hyl - 2- phenoxy)ndt | |

di chl ori de, 20 nethylene(nethylcyclopentadienyI)(3-tert-bu%@$*é§5%ﬂggggxy)
titaniumdichloride, nethylene(nethylcyclopentadienyl)(3-tert-butyl-5-
met hyl - 2- phenoxy) ti tani um di chl ori de, 45

nmet hyl ene( nmet hyl cycl opent adi enyl ) ( 3- phenyl -2 25 phenoxy)titani um

di chl oride, nethylene(nethylcycl opentadienyl)(3-tert-

di'ch or 1 de, ntRALETAARA HHES RS bont Ko PBAY Moy HtrRtRgh Effppa? ]
5-met hyl - 2- phﬁgﬁ%ﬁ%ﬂ%ﬁ%ﬂ@f {.g{;igfide, dimethylsilylene(n-

met hyl ene( et

tert-butyl-5- - '4§EHF%& | [ hehly@ni ride,
nethylene(net&?%???%géé tad|eﬁ%%?%g?¥gﬁngg?}ﬁéggﬁaﬁ%N%ﬁ%&%%enoxy)titanium
dichloride, gehRthe %(ith,ifﬂerml(cwé@y@xh@ﬂﬁ?uas}bgwe)n(&&r@mi hyl -

2- phenoxy) titani um di chl ori de, nethylene(tert-

but yl cycé open{ adideny!1))t3-tiaat furbud y¢h Potdpheddamg)thiylani iy eiehl ori de,

met hyl ene(tert- butyl cycl opentadi enyl)(3-tert-butyl-5-nethyl -2-

phenoxy) ti t ani opcdiopeindreidienyie) (fleopényi)titanium dichloride,

but yl cycl opent adi enyl ) ( 3- phenyl - 2- phenoxy) titani um dichl oride,
met hyl ene( t er t dbmeFhayeidiydmnalesthylgygsopentadienyl) (fluorenyl)
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butylcyclopentadienyl) (fluorenyl)titaniumdichloride,

10 dimethylsilylene-(tetramethylcyclopentadienyl) |
(indenyl)titanium dichloride, dimethylsilylene-
(indenyl)(fluoreny;ititanium dichloride,

| cyclopentadiehyltitanium 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-



trinmethyl silyl-5-nethyl-2-phenoxy)titanium dichloride,

nmet hyl ene(tert-butyl cycl opent adi enyl ) ( 3-
tert- butyl - 5-met hoxy- 2- phenoxy) ti tani um di chl oride, 20 20 ootober2008

met hyl ene(tert-butyl cycl opentadi enyl) (3-tert-butyl -

5-chl or o- 2- phenoxy) ti tani um di chl ori de
nethylene(tetranethylcyclopentadienyl)f%,S-dinethyl- 2- phenoxy) titani um
di chl oride, nethylene(tetranethylcyclopentadienyl)(3-tert-butyl 25

2- phenoxy) titani um di chl ori de,

e o LT oY 200 - 53
nethylene(tet?3ﬁ9¥ﬁ?P@3&$ﬁiﬂﬂ%ﬂﬁQé%ﬁ§¥§fgﬂgﬁyﬁg et gﬁé&y) titani um
but yI i et hy! BRPPPRI GRS SHYSs P88 o, um 5 chl or 1 de.

(511 ot hyt SPESTrASRR S RATRAR ARy (3 ket bReE e

net hyl e[f( t etﬁﬁ@ﬁhk&#)%@a@ﬁﬁﬂﬁ aghi @Vbride,

(3-tert-butyl=-5-net hoxy-2-phenoxy)titanium dichloride,
met hyl ene(t et faeBRheheydyenapan ahyeny1P( § steett batyyl-5o-meihy - 2- phenoxy)

titaniumdichloride, nethylene(trinmethylsilylcyclopentadienyl)(3,5-

di net hyl - 2- phpherpkyi)ttdrbanhuwi chichlekeldert hyl ene

(trimethylsilylcycl opentadienyl) (3- tert - butyl -2 -phenoxy) titanium
di chl ori de, 1Betbyhgheisyncliorantadienyt) e opRabddiényl) (3-tert-
butyl-5- ety 2 RS Y e SR gL de |

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 dichlorigde,
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



met hyl ene(trinmet hyl silyl cycl opent adi enyl) (3-phenyl - 2-phenoxy)titani um
dichloride, nethylene(trinethylsilylcyclopentadienyl)(3-t

but yl di net hyl si |l yl -5-nmet hyl - 2- phenoxy) titani um dichloride:é,ﬁbc';'iﬁ)erz006
met hyl ene(trinmet hyl silyl cycl opent adi enyl ) ( 3-
trinmethylsilyl-5-nethyl-2-phenoxy)titanium dichloride, 25
nethylene(trinethylsiIyIcyclopentadienﬁ?)(3-tert-

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

met hyl ene(trinmet hyl silyl cycl opentadi enyl)(3-tert 20 Cctober 2006 89
but yl - 5- chl or 8izhgiearisle)) the by Lenal BaLbYilgyclopentadienyl) (3-

met hyl ene(fl uorenyl) (3, 5-dinmethyl-2-_phenoxy)titanium di chl oride,

net hyl ene(f | ubEamg sklgrk - HURSFLYL pReRBEPPIEVI A WAR IR Nl ori de, 5

S T A
el ortde: 1 BeRR bl A adbhdads FEbREA Sk A v banlRin o dpRFAREy) L1 tan um

B e

tert-butyl-5-nmethox -pheno
et hyl ene f | ugneByb)63 pRiosBs bt n ghonech1pramexy) Li tani um di chi ori de,
1s isopropylidene(cycl opentadi enyl) (3, 5-di net hyl -2- phenoxy) titani um
dichloride, methylene(tert-butylcyclopentadienyl)(3,5-dimethyl-
2-phenoxy)titanium dichloride, methylene{tert-
butylcyclopentadienyl)(3-tert-butyl-2-

10 phenoxy)titanium dichloride, methylene(tert-
butylcyclopentadienyl)(3-tert-butyl-5-methyl-2-
phenoxy)titanium diéhloride, methylene(tert-
bﬁtylcyclopentadiényl)(3—pheny1-2-phenoxy)titanium
dicﬁloride, 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-phenoxyltitanium dichloride,
methylene(tetramethylcyclopentadienyl) (3-tert-butyl-

25 2-phenoxy)titanium dichloride,

methylene(tetramethylcyclopentadienyl) (3-tert-butyl-

5-methyl-2-phenoxy)titanium dichloride,



| sopropyl i dene(cycl opent adi enyl ) (3-tert-butyl-2- phenoxy)titani um

di chl ori de, isopropylidene(cyclopentadienyI)(3-tert-butylzﬁkﬁgbberzooe
met hyl - 2- phenoxy) titani um di chl oride, isopropylidene(

cycl opent adi enyl ) ( 3- phenyl - 2- phenoxy) titanium dichloride,

I sopropyl i dene(cycl opent adi enyl ) (3-tert- butyldi nmethylsilyl-

5- net hyl - 2- phenoxy) titani um 25 di chl or #e,

i sopropyl i dene(cycl opent adi enyl ) ( 3-

trinmethyl silyl-5-nethyl -2-phenoxy)titanium dichloride,

i sopropyl i denBe&hvileperittatining $RBlegeiopentaddisay Dot PRy Ll-2-

but yl - 5- met hoxy- 2- phenoxy) titani um di chl ori de,
isopropylidenB%@?@FBﬁéHﬂéHF@H?I§%%D%EF%dButyI-5- chl or o- 2- phenoxy) titani um

dichi or de, - | sppropyl | denel et fyl pvcl oBeRl Al P £ B Ny s

2- phenoxy) ti t3f

arohl ortde, - PRbEFASENRABEOLES, PRI BRL LR RR S SR B e

5- net hyl+ 2- ph I i i ' di 1
oot o ZaDrEReKY Ry WK ( BErrdflethyioyclopentadienyl)

di chloride, {soptomeindanalret hylmyehppent pleadxy))(tI-tarium

but yl di net hyl si |l yl -5-nmet hyl - 2- phenoxy)titani um dichloride,

i sopropyl i dené{orlbylidec! apartlbremftetidmethyleyclopentadienyl)

(3-trinmethyl silyl-5-nmethyl -2-phenoxy)titanium dichloride,

i sopropyl i dené3 neeny-bydliydpdntmetiery ) 2-phenoxy)titanium
dichloride, methylene(tetramethylcyclopentadienyl)

10 (3-tert-buty1—5-chloro-2-phenoxy)titaniumdichloride,
methylene(trimethylsilylcyclopentadienyl)(3,5-
dimethyl-2-phenoxy)titanium dichloride,
methylene(trimethylsilylcyclopentadiehyl)(3—tert-
butyl-2-phenoxy)titanium dichloride,

15 methylene(trimethylsilylcyclopentadienyl)(3-tert-
butyl-5-methyl-2-phenoxy)titanium dichloride,
methylene (trimethylsilylcyclopentadienyl) (3-phenyl-
2-phenoxy)}titanium dichloride,
methylene(trimethylsilylcyclopentadienyl)(3-tert-

20 butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride,
methylene(trimethylsilylcyclopentadienyl) (3-
trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride.

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

methylene(trimethylsilylcyclopentadienyl) (3-tert-



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

| sopropyl i dene( net hyl cycl opent adi enyl )
(3-tert-butyl-5-chloro-2-phenoxy)titaniumdichloride, 20 20 October 2006

i sopropylidene(tert-butyl cycl opentadi enyl)(3,5- dinethyl-2-phenoxy)titanium
di chl ori de, isopropylidene(tert-butyl%yclopentadienyl)(S-tert-

but yl - 2- phenoxy) titani um di chl ori de, ?

i sopropylidene(tert-butylcycl opentadienyl)(3-tert 25

butyl - 5-met hyl - 2- phenoxy) ti tani um di chl ori de,

i sopropyl i dendutetk-Inglleyet apéhﬁa@Pfé’r)Wl)f(aS“--'bH@r@iChQOEﬁa@ﬁ@xy) titani um

di chl oride, isopropylidene(tert Cct oher. 2006

but yl cycl opent adi enW%"(tBYJe%‘F?(S&PQFBPﬁJt Hy3 sﬁ'l%m%thyl 2-

eopt opyl | den@eRIEL fTRHLEBpGhERAPE e ( Bethylene (fluorenyl) (3-
f%l;EEfX)B?l f%ééf&ﬁ%ﬁ%ﬂﬁéﬁ S amT éﬂr%{i S 5. et hoxy- 2-
p y Rl ?ﬁé&y (gfi\ﬁi&:e §9W99¥E5:@Q ttfl 5-methyl-2-

butylcyclopenta tert-butyl-5-chloro phenoxy)titani um

dichloride, i @nienRyORY taleNENt @LERTBANECY GlerIB ad efVhotSndl) (3-
di met hyl - 2- phenoxy) ."'ti t ani um di chl ori de,

| sopropyl i dengtieaiylaeighdcy<y ppebaadumndlixhi-drerde,
but yl - 2- phenoxy) ti tani um di chl ori de,

i sopropyl i denagttdylemst (EAwyxenpdhf Adtenyl- b nlatimetthylsilyl-5-
but yl - 5- et hyl - 2- phenoxy) ti tanj um di chl or.i de,
‘i sopropyl i denBetEFlareiang®y bhtheairengiphdoride,

10 methylene(fluorenyl)(3-trimethylsilyl—5-methyl-2?
phenoxy)titanium dichloride, methylene(fluorenyl)(3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
methylene(fluorenfl)(3-£ert-butyl-5—chloro-2-
phenoxy)titanium dichloride,

15 isopropylidene(cyclopentadienyl)(3,5-dimethyl-2- .
phenoxyl}titanium dichloride,
isopropylidene(cyclopentadienyl}(3-tert-butyl-2-
phenoxy)titanium dichloride,
isoprbpylidene(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(cyclopentédienyl)(3—
trimethylsilyl-5-methyl-2-phenoxy)titanium

dichloride, isopropylidene(cyclopentadienyl)(3-tert-



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

| sopropyl i dene(tetranet hyl cycl opent adi enyl ) (3-tert-

but yl di net hyl si |l yl -5-net hyl - 2- phenoxy)titanium 20 dichlor%%g¥ﬂ0b6r2006
I sopropyl i dene(tetranet hyl cycl opent adi enyl ) ( 3-

trinmethyl silyl-5-nethyl-2-phenoxy)titanium dichloride,
isopropylidene(tetranethylcyclopentadiéﬁ&l)(3-tert- 25

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

i sopropyl i dene(tetranethyl cycl opentadi enyl)(3-tert-. .
but y| - 5- chl or PPt phehoreFhpkIn2uAb@neRYoriidanyn (diebirradss o2

| sopropylidene(trinethylsilylcyclopentadj.enyl)(3, 5 e

di net hy] -2-phérﬁﬁ<k3r§?li’¥§hflsﬂ¥~&r~f ﬁ#&%ed’é,a {2y2) 1 %ert-buty1-s

I sopropyl i dene(t inet?yl L1yl cycl.opent adignyl -

Lortebutyl -2 SHEHRG) ¢ LPRRR R E AT P dr e,

| Sopropy| 1 deneldd ety gl LehoReNAd M dd ny1) (3, 5-dimethyl -

ftert-buty!-S-(ra?i‘eE{(%/ - % é%ﬁ%éi(/@ti gﬁi m ipc or e,Y )(3. Y

i sopropylsi dene{tyidmesy) 61 tyheuml apephadiiny!) (3- phenyl - 2- phenoxy)

titani umdichloride, isopropylidene(trimethylsilylcyclopentadienyl)(3-

tert-butyl di natdvugdsdpyt i @ene{AgkhFiphenopentddiknyl) (3 chéotibatyl -

i sopropylidene(trinethylsilylcyclopentadienyl)(3-

trinmet hyl si |l yl2-phreaidwy } 21 paphomy Aichilamrida, di chl ori de, 15

isopropylidenq(trinethy!siIyIcycIogentadienyI)(ﬁ-

tert-butyl - 5- dsduepYl ene (ypthydsveropestagtianyl) (3-tert -butyl-
5-methyl-2-phenoxy)titanium dichloride,

10 isopropylidene(methylcyclopentadienyl) (3-phenyl-2-
phenoxy)titanium dichloride,
isopropylidene(methylcyclopentadienyl) (3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, isopropylidene(methylcyclopentadienyl)

15 (3-trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, isopropylidene(methylcyclopentadienyl)
(3-tert-butyl-5-methoxy-2-phenoxy)titanium
dichloride, isopropylidene(methylcyclopentadienyl)
(3-tert-butyl-5-chloro-2-phenoxy)titaniumdichloride,

20 isopropylidene(tert-butylcyclopentadienyl)(3,5-
dimethyl-2-phenoxy)titanium dichloride,
isopropylidene(tert-butylcyclopentadienyl) (3-tert-
butyl-2-phenoxy)titanium dichloride,
isopropylidene(tert-butylcyclopentadienyl)(3-tert-

25 butyl-5-methyl-2-phenoxy)titanium dichloride,
isopropylidene(tert-butylcyclopentadienyl)(3-phenyl-

2-phenoxy}titanium dichloride, isopropylidene{tert-

i o



| sopropylidene(trinmethylsilylcycl opentadienyl)(3-

tert-butyl-5-chl oro-2-phenoxy)titani umdichl oride, 0 F 200

i sopropylidene(fluorenyl)(3,5-dinmethyl-2 20 phenoxy)tltanldhlg$c%(nl

I sopropylidene(fluorenyl)(3-tert-butyl-2- phenoxy) tltanlun1d|chlor|de,

| sopropylidene(fluorenyl)(3-tert-butyl - -nethyl 2- phenoxy)titani um

di chl oride, 25 isopropylidene(fluorenyl3(3 phenyl - 2- phenoxy) titanium

di chl oride, isopropylidene(fluorenyl)(3- tert butyldinethylsilyl 20 Cct ober

2006 93 5-net hyl - 2- phenoxy) ti tani um di chl or
|sopropyl|demQRQXkﬁ%%§P?F9 ?ﬂFﬁQEHQN§1Eﬂr@TWE&Y&ﬁimQIBHéﬁ&%fh|§an|um
di chl ori de, sQpr.o |dene fI 3-tert-butyl-5-nmethoxy-2
phenoxy)tltammﬁﬁhﬁ h# y)eL Bhitd di€iioride

i chi SPiyL'ede”é(sfc#*"%ﬂ%%#ﬁékﬁe%;? Bt s e B R L o7

Srgﬂgﬁi?hétﬁgﬁﬁ?%gfﬁﬁg%% %d%gﬁﬁfyF% teﬁ?ﬁn %X)t%t% %%%xy)tltanlum

di chl ori ge, @ﬁﬁﬁjﬁﬂi&@hyig@ﬁfgﬁ?h@g@ﬂ@@@gﬁﬁd)(3 tert-butyl-5-

met hyl - 2- phenoxy) titani umdi chlorid

di phenyl nmet hy beng(loiet opeat tad eapiy) ( $3p et bl thh hanexlygiiyt aRi um

di chl oride, diphenyl net hyl ene(cycl opent adi enyl)(3-tert-
phenoxy)titanium dichloride, isopropylidene(tert-
butylcyclopentadienyl) (3-tert-butyl-5-chloro-2-
phenoxy)titanium dichloride,

10 isopropylidene(tetramethylcyclopentadienyl)(3,5-
dimethyl-2-phenoxy)titanium dichloride,
isopropylidene(tet;amethylcyclopentadienyl)(3—tert-
bﬁtyl-z-phenoxy)titanium dichloride,
isopropylidene{tetramethylcyclopentadienyl) (3-tert-

15 butyl-5-methyl-2-phenoxy)titanium dichloride,
isopropylidene(tetramethylcyvclopentadienyl) (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
dichleride,
isopropylidene(tetramethylcyclopentadienyl) (3-tert-

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

butyl-5-chloro-2-phenoxy)titanium dichloride,



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

di phenyl net hyl ene(cycl opent adi enyl ) (3- trinethylsilyl-

5- et hyl - 2- phenoxy) titani um 20 di chl ori de,

di phenyl net hy
tert-butyl-5-
di phenyl net hy

| ene(cycl opent adi enyl ) ( 3-
nethoxy-z-phenoxy)titam|ﬂg§HchIoride,
| ene(cycl opent adi enyl ) (3-tert-butyl-5-

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

di phenyl net hy
di nmet hyl - 2- ph
di phenyl net hy
di chl ori de,
di phenyl net hy
but yl - 5- et hy
di phenyl net hy
dichloride, 5
but yl di nmgt hyl
di phenyl net hy
5- net hyl - 2- ph
di phenyl net hy
but yl - 5- et ho
di phenyl net hy
but yl - 5-chl or
di phenyl net hy
“di met hyl - 2- ph

10

15

20

25

| ene( et hyl ¢ycl gpent adi_.enyl ) (3, 5- 25
&N RY HAERLAEEHMSE YL s 1L Icyclopentadienyl) (3,5~

U IR spencassons -

! JEH*?if%§#ﬁEﬁ?&§qE%@HdwﬁﬁFﬁﬁﬁgﬁérg?Qhe”OXY) titani um

di phenyl'ne ene(nmethyl cycl opent adi eny Y(3-tert-

Sid d@r&p;ﬂ?idi@he Ztﬁﬂma%xr)ltslitl?lldyal_éb&m 8L Qﬁ?rl )(3-
| ene( met hyl cycl opent adi enyl ) (3- trinethylsilyl-
dremtydut e+ Sivme tRydi- QRiphendecy ) titanium dichloride,
| ene( et hyl cycl opent adi enyl ) (3-tert-
deoprapnoldgnée { anilustbydisidyildyclopentadienyl) (3-

| ene( et hyl cycl opent adi enyl ) (3-tert-
FhenHednBheResn) titardimodighlomide,

SO RIS omtaatony) (-
tert-butyldimethylsilyl-5-methyl—2-phenoxy)titanium
dichloride,
isopropylidene(trimethylsilylcyclopentadienyl) (3-
trimethylsilyl-5—methyl-2-phenoxy)titanium
dichloride,
isopropylidene(trimethylsilylcyclopentadienyl) (3~
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
isopropylidene(trimethylsilylcyclopentadienyl) (3-
tert-butyl—Sfchldro-z—phenoxy)titanium dichloride,
isopropylidene(fluorenyl)(3,5-dimethyl-2-
phenoxy)titanium dichloride,
isopropylidene(fluorenyl)(3-tert-butyl-2-
phenoxyl)titanium dichloride,
isopropylidene{fluorenyl)(3-tert-butvyl-5-methyl-2-
phenoxy)titanium dichloride,
isopropylidene(fluorenyl)(3-phenyl-2-
phenoxy)titanium dichloride,

isopropylidene{fluorenyl)(3-tert-butyldimethylsilyl-
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di phenyl net hyl ene(tert-butyl cycl opent adi enyl ) ( 3-
tert-butyl-2-phenoxy)titani umdichl oride,

di phenyl net hyl ene(tert-butyl cycl opentadi enyl) (3 20 20 Ogtober 2006
tert-butyl-5-nmethyl-2-phenoxy)titani umdichloride,

diphenylnethylene(tert-butylcyclopenta@ienyl)(S- phenyl - 2- phenoxy) tit ani um
di chl ori de, diphenylnethylene(tert-butﬁlcyclopentadienyl)(S-

tert-butyl di net hyl silyl-5-nmethyl-2-phenoxy)titanium 25 dichloride,

di phenyl net hyl ene(tert- butyl cycl opentadi enyl) (3-trinmethylsilyl-5-nethyl-2-
phenoxy)titamﬁnﬁqﬁhyﬂt#TﬁkﬁnaxghEhyﬁﬁéPﬁyﬁéﬁ&%%ﬁ%d%o Cct ober 2006 95

but yl cycl opent,adi enyl ) (3-ter -fut | - 5- hoxy;- 2- en Litaniyum

di chl ori de, mﬁﬂﬂﬂﬁﬁb&&%@@%ﬁéﬁ apteny1 TR P Ry - 5 Lh8RhYT

but yl cycl opent,adi.en I‘ég-t [ rg t #- 5 ?L r.0- 2- phenoxy) titanium

di chl ori de, 55m3ﬂ%§%# Y*é%éﬁ #té ?g%é ﬁ?ﬁéyclopentadienyl)(3,5-

di met hyl - 2- ph Qfgﬁ I} 1WA £k £8LOEKYS) (3-tert-butyl-5-methoxy-2-

diphenylnethyl%n tégiané#ﬁi cyclope tééienyl)(S- Y Y

tert-butxl-2-@wgﬂaﬁgﬁﬁifﬁhiﬁmdafahmbrdae,

di phenyl net hyl'ene(t étranet hyl cycl opent adi enyl ) (3 10

tert-butyl - 5- Agtidptopdr ivenexyd labaehym) dBchlearti-@etyl-5-chloro-2-

di phenyl net hyl ene(t etranet hyl cycl opent adi enyl ) (3- phenyl - 2- phenoxy) titani um

dichloride, ghemengt netitadiome(diéchaoettel.cycl opent adi enyl) ( 3-

tert-butyldinethylsilyl-5-nethyl-2-phenoxy)titanium 15 dichloride,

di pheny| met hy ddpbenstinathrlers trvpeapaatagyenyd.) (3, 5-dimethyl-2-
phenoxy)titanium dichloride,

10 diphenylmethylene{cyclopentadienyl) (3-tert-butyl-2-
phenoxy)titanium dichloride,
diphenylmethylene(gyclopentadienyl)(3—tert-butyl-5-
methyl-2-phenoxy)titanium dichloride,
diphenylmethylene(cyclopentadienyl) (3-phenyl-2-

15 phenoxy)titanium dichloride, '
diphenylmethylene(cyclopentadienyl) (3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, diphenylmethylene({cyclopentadienyl)(3-
trimethylsilyl-5-methyl-2-phenoxy)titanium

20 dichloride, diphenylmethylene(cyclopentadienyl)(3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
diphenylmethylene(cyclopentadienyl) (3-tert-butyl-5-
chloro-2-phenoxy)titanium dichloride,
diphenylmethylene(methylcyclopentadienyl) (3,5~

25 dimethyl-2-phenoxy)titanium dichloride,

diphenylmethylene(methylcyclopentadienyl)(3-tert-

butyl-2-phenoxy)titanium dichloride,



trinmethyl silyl-5-nethyl-2-phenoxy)titanium dichloride,

di phenyl net hyl ene(tetranet hyl cycl opent adi enyl ) (3- 20
tert-butyl-5-nmethoxy-2-phenoxy)titanium dichloride, 20 October 2006
di phenyl net hyl ene(t et ranet hyl cycl opent adi enyl ) ( 3-
tert-butyl-5-ch|oro-2-phenoxy)titam|ﬂn§§chloride,

di phenyl net hyl ene(tri nmet hyl sil yl cycl opent adi enyl ) ( 3,

5-di et hyl - 2- phenoxy) titani um di chl ori de, 25

di phenyl net hyl ene(tri net hyl silyl cycl opent adi eny| ) ( 3-

tert-butyl -2- &ﬂmﬂmﬁaﬁw&m(mt&ﬁﬂcl@e tgélenYl) (3-tert-

di phenyl net hyl ene(trinethyl silylcyclo t.adi enyl) ber 2006 96
tert-butyl - 5- :%t%ﬁgﬁgiy?rP@§H9ﬂ§¥hfﬁﬁ?ﬁ %eéfcg?og&&g'

di phenyl net hyl gne(tr.i |.si Lyl ' - - 1-
phenyl-2-phem%%éﬁ?%%g$%E¥H?8h¥éﬁ€g§y¥ﬂyéﬁgﬁgﬁ%Aé§enyl)(3 pheny
di phenyl net hylg] | | CHGlcpnetiad enyl ) (3 s
tert-butyldinéfﬂ?%%#+€$§g¥hébh$h-2-phenoiy)titaniun1 di chl ori de,

di phenyl get hylgn{d dy 1Ré iy s bhel( fisehensicaad eyt ad Benyl) (3-tert-
trinethylsiIyI-ggﬁef%yl-Z-ghenoxy)titaniun1 di chloride, 10

di phenyl net hy ertefidimet byl siilylc e meptntlad ptydnd:8y ) titanium
tert-butyl-5-nmethoxy-2-phenoxy)titanium dichloride,

di phenyl net hylddred(koxide hyl si | yl cycl opent adi enyl ) ( 3-
tert-butyl-5-chl oro-2-phenoxy)titani umdichloride

di pheny! met hy Kdmiemypebhyies et ngthyleyclopen tadieayd 1 { 2ani um di chl ori de,

diphenylnEthyu¥¥%géﬁ¥{§fxglggl&%&h}Hqugﬁghoxy)titanium

10 dichloride,
diphenylmethylene(methylcyclopentadienyl)(3-tert-
butyl-5-methoxy-2-phenoxy)titanium dichloride,
diphenylmethylene(methylcyclopentadienyl) (3-tert-
butyl-5-chloro-2-phenoxy)titanium dichloride,

15 diphenylmethylene{tert-butylcyclopentadienyl)} (3.5~
dimethyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tert-butylcyclopentadienyl) (3-
tert-butyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tert-butylcyclopentadienyl) (3-

20 tert-butyl-5-methyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tert-butylcyclopentadienyl)(3-
phenyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tert-butylcyclopentadienyl) (3-
tert-butyldimethylsilyl-5-methyl-2-phenoxy)titanium

25 dichloride, diphenylmethylene(tert-
butylcyclopentadienyl) (3-trimethylsilyl-5-methyl-2-

phenoxy)titanium dichloride, diphenylmethylene(tert-



phenoxy) titaniumdichloride,

di phenyl net hyl ene(fl uorenyl ) (3-tert-butyl-5-nethyl- 2-phen

di chl ori de, 20 di phenyl net hyl ene(fl uorenyl) (3-phenyl -2- phgﬁo;§§¢%¢ggﬁqnn
di chl ori de, diphenylnethylene(fluorenyl)(B tert-

butyl di et hyl si |yl - 5-met hyl - 2- phenoxy) {Lt ani um di chl ori de,

di phenyl net hyl ene(fl uorenyl) (3 25
trimethylsilyl-5-nethyl-2-phenoxy)titanium dichloride,

dlphenylnethylene quorenyI (3 ter u 0] henoxy) titani um
di chl ori de, 2Budtydsy&t enyi)(g Lebs® buty XY s 1S A ]

§! EETS?! g”‘ét " BfaemIdtARAE oEPhieHE e oA EEY I eI bR
(L§clgggn$ad| ﬁ?&?%@éﬁﬁﬁkﬁpga§ﬁ%nﬁlk F?gﬁ|B#FX$(3ﬂ%E%?E? 2

di met hyl si | yl Iﬂghﬁnaiéﬁ§0§1dglnEthyl 2- phenoxy) titani um
di chl ori de, ﬁ%&t )qﬁﬁﬂ$ene (cycl opent adi enyl ) (3-tert-butyl-2- phenoxy)

titaniungdi Chh%h@(ﬁyl%@tdimrwt sétyhmeenel eeneneadtiad)¥B) ( 2r5-but yl - 5-
met hyl - 2- phenoxy) ti .t ani um di chl ori de,

dlnethyIS|IyIamm@tﬁymgmmphﬁhaxw]yieaﬁldm-ﬂéchldmﬂﬁﬂ 2- phenoxy)titanium
di chl ori de, dinethylsiIyIene(cgclopentadlenyl)(S netny 15
phenyl - 2- phendipheinydmehhyl eng ot ¢ tipamethylcyclopenta ienyl)(3-

di net hyl sil yl ene(cycl opent adi enyl ) (3-ter
Y Y ter& %utg% phengkggtltanium dichloride,

diphenylmethylene(tetramethylcyclopentadienyl)(3—

10 tert-butyl-5-methyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl)(3-
phenyl-z-phenoxy)tifanium dichloride,
diphenylmethyleneftetramethylcyclopentadienyl)(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—




but yl di met hyl silyl - 5-net hyl - 2- phenoxy) titani um dichlori de,

di met hyl si | yl ene(cycl opent adi enyl ) ( 5-

met hyl - 3-tri met hyl si |l yl - 2- phenoxy) titani um 20 di chl ori de, 20 Qctober 2006
di met hyl si |l yl ene(cycl opent adi enyl ) ( 3-

tert-butyl -5-met hoxy-2- phenoxy)titani ugdi chl ori de,

di met hyl si | yl ene(cycl opent adi enyl ) (3-tert-butyl-5- chl oro-2-phenoxy)
titani um dichl oride, dinethylsilylene(cyclopentadienyl)(3,5-dianyl-2- 25

pﬂenoxygtitamdggéﬂéigéi%ggm Eggggkh%ég I 'gqg%gggﬁy'CXCLBESQEQQiGHY')(Z-
phenoxy) tit ani ghme S0 ‘5%@ m di ’
di et hyl sil yl | cycl di. enyl ) (:3-.met-hyl = 2- it ani
R M G aliciiiis S

-Z- X | . : s
d@nethzlsi|5|Sﬁ&ﬁgiT%fﬁ%%ﬁ%%gi?ggF§%§W5%iﬁﬁ%%ﬁl Ut yI - 2- phenoxy) titani um
di chloride, @g;ﬁ) fﬂé?%fﬂ@ﬁg?%QXh%%ﬁ#ﬂ%i?fﬁﬂ#ﬁmﬁﬂéﬁtéﬁiényl)(3-

but yl - 5- et hyl - noxy tani um di chl ori de,

di met hyl si |yl eRe(m vy CachoPrPt 841Ny I5)-md thydi- 20phenoxy) titanium
tert-butyl-2-phenoxy)titani umdichl ori de,

di met hyl si | yl @aetimizdideycl opent adi enyl ) (5- net hyl - 3-

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

di net hyl si | yl diphesttinethy benal stimgrhylsilarkcypiapearasiapyii(yr-
5-net hyl - 2- phenoxy) titani um 1s dichl ori de, . ,

di met hyl si |yl &wdmiedhRd ity bpanngdhddy 2 Phenody) tittanium

dichloride,

10 diphenylmethjlene(trimethylsilylcyclopentadienyl)(3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
diphenylmethylene(trimethylsilylcyclopentadienyl)(3-
tert-butyl-s-chloro-2-phen6xy)titanium dichloride,
diphenylmethylene(fluorenyl}(3,5-dimethyl-2-

15 phenoxy)titanium dichloride,
diphenylmethylene(fluorenyl)(3-tert-butyl-2-
phenoxy)titanium dichloride,
diphenylmethylene(fluorenyl)(3-tert-butyl-5—methyl-
2-phenoxy)titanium dichloride,

20 diphenylmethylene(fluorenyl) (3-phenyl-2-
phenoxy)titanium dichloride,
diphenylmethylene(fluorenyl)(3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, diphenylmethylene(fluorenyl)(3-

25 trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, diphenylmethylene(fluorenyl)(3-tert-

butyl-5-methoxy-2-phenoxy)titanium dichloride,




trinmethylsilyl-2-phenoxy)titani umdichloride,

di met hyl si | yl ene(net hyl cycl opent adi enyl ) (3-tert-
but yl - 5- met hoxy- 2- phenoxy) titani um di chl ori de, 20
di met hyl si | yl ene( et hyl cycl opent adi enyl ) (3-tert-
but yl - 5-chl or o- 2- phenoxy) ti tani um di chl gri de,

di met hyl si | yl ene( net hyl cycl opent adi enyl
di chl ori de, dinethylsilylene(n-

di chl oride, 25 dineth IsinIenegn-butyIcyc

2- phenoxy) ti t SHiRRERY ERebhY dene

ﬁgxé%§itghg%g%%BﬁL-$ Zgr t ober 2006 99 phenoxy)titani um

nt adi enyl ) (3-tert-butyl -2-

but yl cycl opent adi
di chl ori de, di%e®

£ ABORANST Lq"iﬁ@%ﬁg LA (Bl

byl cyel opentutieny 3 5t SfpeFEn R sHA AT (220 ¢ ani um

di chloride, d
phenoxy) tita

but yl CyC|50pe“t(%£§<?IB:/L%éx€§a&EéHyh‘)$3ph\%ﬁ3‘iyl?-2 Ahreswoyy ) £itanium di chlori de,

di met hyl si |l yl ené(n but yl cycl opent adi enyl ) (3-tert-butyl di met hyl silyl -5-

ﬁéﬁﬁ%@”({)ﬁggg@ﬁa Al 'o&&q&,ped&.ﬁgﬁpym;lén@i: tert-butyl-2-

I met hyl'si 1yl ene

net hyl - 2- phen@gohlsadé Yragmebhelisdeylene (cyclopentadienyl) (3, 5-
di met hyl si | yl ene(n-butyl cycl opent adi enyl ) (5- et hyl -

3-trimethyl si

|ddlme2elghken2xphenoa) tatandhirmdidgyloride,

di met hyl si I yl ene(n-butyl cycl opentadi enyl)(3-tert 15
but yI - 5- et hodinerekeklylerahrimlepemtadignyl) (3-tert-butyl-2-
di met hyl si | yl ene(n-bu

1o

15

20

25

phenoxy}glgggkggeggggaggygéﬁ_tert_
dimethylsilylene(cyclopentadienyl}(3-tert-butyl-5-
methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3,5-di—tert-
bﬁtyl-z-phenoxy}titanium dichloride,
dimethylsilylene(cyclopentadienyl) (5-methyl-3-
phenyl-2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl) (3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, dimethylsilylene(cyclopentadienyl)(5-
methyl—3~trimethylsilyl—2-phenoxy)titaniﬁm
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-
phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl)(2-

phenoxy)titanium dichloride,

20 October 2006

%Q3,5-dianyl- 2- phenoxy) titani um
but yl cycl opent adi enyl ) (2-phenoxy)titani um



but yl - 5-chl or o- 2- phenoxy) ti tani um di chl ori de,

di met hyl si | yl ene(n-butyl cycl opent adi enyl ) (3, 5- di anyl - 2- ph | UM
di chl ori de, 20 dimethylsiIyIene(tert-butylcyclopentadienyI?@Sjjé{e)lt’értz’)cméj
phenoxy)titani umdi chloride, dinmethylsilylene(tert-

butyl cycl opent adi enyl ) (3- net hyl - 2-phengxy) titani um dichlori de,

di met hyl silyl ene(tert butyl cycl opentadienyl)(3,5-dinethyl-2- 25
phenoxy)titani um di chl oride, dinethylsilylene(tert-

dimet byl si |yl SiBeal bl vienplRekhydcvidorentad i ay L S-RELRLLSS-
3ytK:cypgopeg%ﬁg%ﬁﬁﬁé?ééﬁ5&{%@bagxh1giq%%hyI-2- phenoxy)titani um

i chl ori de, ene(tert- '

but yl cycl open ' | He ISR i wm di chl ori de,
di met hyl si |yl g%g{( t e&ﬁ%ﬂ'%%gf@%gggkﬁ}éﬁyl ) (5- rre[%%ji/% egighenyl - 2-
phenoxy) tita@ijyaidyeil pr;?ﬁ@moﬂwe&laahiuwaqwcaﬁzde,

but yl cycl opent adi enyl ) (3-tert-butyl di met hyl silyl -5-

met hyl - 25 phen@imetHyaE 10y Deéné( metHglcyclopentadienyl) (3-tert-

di et hyl sil yl ene(tert-butyl cycl opent adi enyl ) (5- 10

met hyl - 3- t ri nbulpyllsid \ph&ngkehbi yanitmnddeh ldindder i de,

di met hyl silyl ene(tert- bgéﬁécyclo ent adi enyl ) (3-tert-butyl -5-net hoxy- 2-
phenoxy) t i t anAdmedingt okl veene( Ret RYLSYERPRR denyl) (3-tert-

g
5-diany|-2-ph89%é¥ yfgymfigne(methylcyclopentadienyl)(3,5-di-

10 tert—butyl-zéphenoxy)titanium dichloride,
dimethylsilylene({methylcyclopentadienyl)(5-methyl-3-
phenyl-2-phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl) (3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium

15 dichloride,
dimethylsilylene(methylcyclopentadienyl){5-methyl-3-
trimethylsilyl-2-phenoxy)titanium dichloride,
dimethylsily;ene(methylcyclopentadienyl)(3-tert—
butyl-s-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-




di chl oride, dinethylsilylene(tetranethylcycl opentadienyl)(2-

phenoxy)titani um di chl ori de, 20
di met hyl si |l yl ene(tetramnet hyl cycl opent adi enyl ) ( 3- nethyI-Z-%%é%%QBSﬁ?qqgﬂ um

di chloride, dinethylsilylene(tetranethylcyclopentadienyl) (3, 5-
dinethyl-z-phenoxy)titaniumdichloride,9
dinethylsiIyIene(tetranethylcyclopenta&?enyl)(3 25
tert-butyl-2-phenoxy)titani umdichl ori de,

di met hyl si l yl ene(tetranet hyl cycl opent adj en

1) (3-
tert-butyl - 5- rRRSRPXY) BhEABLRM idtlétﬂltﬂﬁjd?%zl #m%‘w%ei&’%&ﬁ‘&( 7006 101

di met hyl si l yl ene(tetrapet hyl cycl opent.adi enyl ).( 3, 5;
di-tert-butyl%?éﬁi%ﬁ& ?Pﬁgﬁﬁ%&ﬁpﬁﬁgmaﬂ'?ﬁ%'éUtYI"z'

di nrethyl silyl ene(tetr hylcycl t adi enyl - : -
nethyl-3-phemﬁ-éﬂ%§%ﬂ€§§?¥39 nﬁ%%ﬁIéﬁ%éﬁHcééﬁ%thy151lylene(n
dinethylsilqunﬁg tradl ) -5 hvl-2-
tert-butyldinet Eﬁf@?gégﬁggﬁgkggﬁgégﬁgxy'%iééﬁﬁﬁn? ﬁ?ghyoride,
di met hyl gi |yl ¢3gdd Sk pEEERN L GMC GaRANIAAIR! | Vi imd bny IBL ¥l end{(n-
trinmethylsilyl” -2 -phenoxy) titanium 10 dichl oride,

di met hyl si | yl engfy eéyenepontadaeagant(adiserdd Y&t -butyl-2-
tert-butyl-5-nmethoxy-2-phenoxy)titanium dichloride,

di net hyl si | y| ghertiaety okt aplopc Hopbdoadideny |direthylsilylene(n-
tert-butyl-5-chl oro-2-phenoxy)titani umdichloride, 15

di met hyl si | yl dwFlayaherayptadéppgdidSametyk-33 heryngr- 2- phenoxy)

titani um dichl ori de, . .
phenoxy)}titanium dichloride, dimethylsilylene(n-

10 butylcyclopentadienyl) (3-tert-butyldimethylsilyl-5-
methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(pfbutylcyclopentadienyl)(5—methyl-
3Ftrimethylsilyl-i—phenbxy)titanium dichloride,
dimethylsilylene({n-butylcyclopentadienyl)(3-tert-

15 butyl-5-methoxy-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl) (3-tert-
butyl-5-chloro-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl)}(3,5-
diamyl-2-phenoxy)titanium dichloride,

20 dimethylsilylene{tert-butylcyclopentadienyl)(2-
phenoxy)titanium dichloride, dimethylsilylene(tert-
butylcyclopentadienyl)(3-methyl-2-phenoxy)titanium
dichloride, dimethylsilylene(tert-
butylcyclopentadienyl)(3,5-dimethyl-2-

25 phenoxy)titanium dichloride, dimethylsilylene(tert-
butylcyclopentadienyl) (3-tert-butyl-2-

phenoxy)titanium dichloride, dimethylsilylene(tert-



di met hyl silyl ene(trinethyl silylcycl opentadi enyl)(2- phenoxy)titanium
dichloride, dinethylsilylene(trinethylsilylcyclopentadi enﬁbﬁ&o@@rZOOS

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

di met hyl sil yl ene(trimethyl silylcycl opentadienyl) (3,5
-dinethyI-Z-phenoxy)titaniun1dich|orid§ 0
dinethylsiIerne(trinethylsiIyIcycIopen?adienyI)(S-
tert-butyl-2-phenoxy)titani umdichloride, 25

di met hyl silyl ene(trinethyl silylcycl opentadienyl)(3-

tert-butyl - 5- RATRACTCHPRABYS LD rdcheHi - qﬁél,-&methyl-z"

airethyl st v1 eRe(Lel et iyl ot L evelspentad e, s 20, DhatEera0s 102

-di -tert-butyF

5 D SRS AR ANE R b £YOH RTINSV Huty1 -2-

met hyl - 3- phen anru cHIl or

di met hyl si | yk@{%’ﬁs’%m%‘%‘ﬁ%ﬁ;@mgﬂwi Mty Psilylene ( tert-

tert-butyldi 2- phenoxy) titani um dichl ori de,

di met hyl gi |yl epsdgirrdyeet dyd st Adh enghorenmdhg 3l (phenyl-2-
met hyl - 3-tri met hyl si'lyl -2-phenoxy)titanium dichloride, 10

di met hyl si |l yl phefoxHyethyasitnl dychapeidadi eiplei8rlsilylene(tert-
tert-butyl-5-nmethoxy-2-phenoxy)titani um dichloride,

di met hyl si | y| bugitidyatdpentagienpylofdnteditepptiylziimethylsilyl-5-
tert-butyl-5-chl oro-2-phenoxy)titani umdichlqride

di met hyl si |yl Be&Hl PaaRe¥y ) EJERBAER ddCOPCE 5 15

a2 e AL P2 OBt cvgopentadienyi) (5-

10 methyl-3-trimethylsilyl-2-phenoxy)titanium
dichloride, dimethylsilylene(tert-
butylcyclopentadienyl) {(3-tert-butyl-5-methoxy-2-
phenoxy)titanium dichloride, dimethyléilylene(tert—
butylcyclopentadienyl)(3-tert-butyl-5-chloro-2-

15 phenoxy)titanium dichloride, dimethylsilylene(tert-
butyleyclopentadienyl) (3,5~diamyl-2-phenoxy)titanium
dichloride, |
dimethylsily;ene(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,



di chl ori de, dinethylsilylene(indenyl)(3-nethyl-2- phenoxy)titanium
dichloride, dinethylsilylene(indenyl)(3,5-dinethyl-2 20 p % % édﬁﬁ um
di chloride, dinethylsilylene(indenyl)(3-tert-butyl-2- phenosﬂ? ani um
di chloride, dinethylsilylene(indenyl)(3-tert-butyl-5-nethyl-2- phenoxy)
titaniumdichloride, 25 dinethylsiIyle@gfindenyl)(3,5-di-tert-butyl-
phenoxy) titaniumdichloride,

di met hyl si | yl ene(i ndenyl ) (5- et hyl - 3- phenyl -2 20 Cct ober 2006 103

oty si | v1 SHaRs oS #%SéflsﬁFeﬁme&%%%ﬁlwwadienYl’ (3:5-
glgg%ﬂg:S?ISPZ%Q?%%%%tgﬁkgg] gﬁgﬁrggqﬁﬁﬁﬁfﬁylgi?i?h%oﬁlgﬁenoxy)titanium
1 tani um di chica e R el oro- 2
phenoxy) 1 t i Chl @hefg -20pHemoiiyltsldad Ane(40ckDyE) 68, 5- di anyl - 2
phenoxy)titani umdichlorid
d|nethyI5|IyHaﬁﬁéﬁhgnsmyyléﬂephemmnmbthymdyﬂﬁophmiﬁélédgl)(3-
di met hyl si |l yl ene(fl uorenyl) (3-nethyl-2- phenoxy) titaniumdichloride, 15
d|nethyIS|IyImmﬂﬁﬁhutz&@imﬁﬁhslduhwﬂhﬁkm@thﬁ&ﬂﬂn®@Qm@§ﬁiEﬁiénéﬁmor|de
dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (5-
methyl-3-trimethylsilyl-2-phenoxy)titanium

10 dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (3-
tert—butyl-s-methogf—z—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(trimethylsi;ylcyclopentadienyl)(3-
tert—butyl-S—methylwz—phenoxy)fitanium dichloride,

dimethylsilylene(trimethylsilylcyclopentadienyl) (3,5



di et hyl si l yl ene(fluorenyl) (3-tert-butyl-2- phenoxy)titaniumdichloride,
di met hyl silyl ene(fluorenyl) (3-tert-butyl-5-nmethyl-2 20 ph ' |

di chl ori de, dinethylsiIerne(fIuorenyl)(3,5-di-tert-butyﬁagﬁx%ﬂgﬁggb
titaniumdichloride, dinethylsilylene(fluorenyl)(5-nethyl-3-phenyl-2-
phenoxy) titaniumdichloride, 25 dinmethylsilylene(fluorenyl)(3-tert-

but yl di met hyl silyl- 5-nethyl -2-phenoxy)titanium dichloride,

di net hyl silyl ene(fluorenyl) (5-nethyl-3 20 Cctober 2006 104
trinmethylsilyl-2-phenoxy)titani umdichlori

di met hyi si | yl etk 1 FabFsRPEYA3-4 I%Qqﬁiﬂwt'gﬁe%%%x?i%lméﬁ’&«y)titani um
phenoxy) {1 1 ani AR ERE B HGer e ST 197 LRLev Py sbemperte il iy - o
G ot ol o1 |y SCLE TP Rb ARy, 2-Bhenos L F IR Lum SARPRSF91 ) ¢ ¢ ani um
Compounds | o TeN AChE TR TE e n ELFE e B1pgeRtaRTERy 19]( 3 NS
trimet hyksi | yled-phaneyyiife thd1tanty1 oumd ehyet bypabhihyd AR .
conpounds wherein dinethylsilylene of these conpounds iS replaced with 15
di et hyl silyl e, cidigiedgl sil yl ene or di net hoxysilyl ene, conpounds wherein
di chl ori de of these conpounds is
dimethylsilylene({trimethylsilylcyclopentadienyl) (5-
methyl-3-trimethylsilyl-2-phenoxy)titanium
dichloride,

1o dimethylsilyiene(trimethylsilylcyclopentadienyl)(3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilvlcyclopentadienyl) (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-



replaced with difluoride, dibromde, diiodide, dinethyl, diethyl,

di i sopropyl, bis(dinethylamdo), bis(diethylamdo), dinet '

di et hoxi de, di-n 20 butoxide or diisopropoxide. 58%&98ber2006
(tert-butylam do)tetranet hyl cycl opent adi enyl - 1, 2-ethanediyltitanium
dichloride, (tert- butyIan1do)tetranetq$gcyclopentadlenyl 1, 2-

et hanediyltitaniumdinethyl, (tert 25
butyIan1do)tetranethy|cyclopentadlenyl - ethanediyltitani um di benzyl,
(et hyl am do)tetraneth Icyclopentadleqyl-l 2 20 Cctober 2006 105
ethanedlyltlteﬂﬂ%ﬁRHYé%Fﬁﬁpaém dichloride,

(tert- a_BL?;’? o 09 Y, SR Pa SR LT o oF nEr Ryt i e
di chl ori de, ii# éﬁ$% ?”%H?LPQ Hégggﬁﬂﬁhgxfigmfg£fgéenyld|nethyIS|Iane

titani um di net

tetramet hyl cygy %@ﬂ&fﬁgfﬂghgmmﬁ 1N -id £ 701 90 i ReREYL. 181 -

(benzyl am do)tetrane opent adi enyl - yl silanetitani um

dichloride, (@haieheke f@htﬂﬁihﬁtﬂ@@ﬁjﬁ@ﬁ@@]OpentadlenyldlﬁEthy
-silanetitani um di benzy (tert-butylam do)indenyl- 1, 2-ethanediyltitanium

di chl oride, (tdmetiybsiyiashdd)indeayy )-(B-xethametlyyt 5 mathomydi2vret hyl ,
(tert-butylam do)tetrahydroi ndenyl -1, 2-
phenoxy)titanium dichloride,
dimethylsilylene{(indenyl)(3-tert-butyl-5-chloro-2-
phenoxy)titanium dichloride,

10 dimethylsilylene{indenyl)(3,5-diamyl-2-
phenoxy)titanium dichloride,
dimethylsilylene(f;uorenyl)(2-phenoxy)titanium
dichloride, dimethylsilylene(fluorenyl)(3-methyl-2-
phenoxy)titanium dichloride,

15 dimethylsilylene(fluorenyl)(3,5-dimethyl-2-
phenoxy)titanium dichloride,
dimethylsilylene(£fluorenyl)(3-tert-butyl-2-
phenoxy)titanium dichleride, .
dimethylsilylene(fluorenyl) (3-tert-butyl-5-methyl-2-

20 phenoxy)titanium dichloride,
dimethylsilvlene(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-



et hanediyl titaniumdichloride, (tert butylam do)

t et rahydr oi ndenyl -1, 2- et hanedi yl titani um di nethyl,

(tart-butylam do)fluorenyl-1,2 20 ethanediyltitaniun1dich|%9fﬁ%sb%ﬁ%395
butyl am do)f luorenyl-1, 2-ethanediyltitanium dinethyl,
(tert-butylam do)i ndenyl di net hyl si | anetji,ani um dichloride, (tert

but yl am do) i ndenyl di net hyl si | anetitani um 25 dinethyl, (tert butyl am do)

t et r ahydr oi ndenyl di net hyl sil anetitanium dichloride, (tert 20 Cctober 2006

R e T,
(0 et oyt am noetrors | EEF e Ry FaS A T ot E bR EXRT 3o om ori de,
(di met hyl am nogtlydad §@gggﬁxhﬁy@fgyygf§ﬁ§pyl- titaniun(l11) dichloride

10 (di met hyl am nopropyt )tetranethyl cycl opentadi enyl- titaniun(ll11l)

di chl ori de, (hiirwﬂﬁﬁiéﬂlwéﬁbmflmto&terr@*mﬁ o eyt opety adseanilorivi-zani um
di chl oride, (B dinmethylam noborabenzene) cycl opentadienyl zi rconi um 15

di chl ori de, cyteapend ptieagiaf- doehilioditis aant hr acenyl ) zi rconi um
dichloride, 2,2'-
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). compouhds 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-



t hi obi s[ 4- net hyl - 6- (1- et hyl et hyl ) phenoxy] titanium dichloride,
2,2'-thiobis[4,6- dinmethyl phenoxy]titaniumdichloride, 2,2 le OO 0
nmet hyl - 6-tert-butyl phenoxy)titani um dichl oride, 20 O¥berAdbe’
2,2 -nmet hyl enebi s(4-nmet hyl -6-tert- butyl phenoxy)titaniumdichloride, 2,2'-
ethylenebis(4-nethy|-6-tert-buty|phenOKX%titaniun1 di chl ori de,

2,2"-sul finylbis(4-nmethyl-6-tert 25 butyl phenoxy)titanium dichloride,
2,2'-(4,4,6,6'- tetra-tert-butyl-1,1"-bi phenoxy)titani umdichl oride,

2,2'-thiob 4-net hyl.-6-tert-Qu h tani um 20 Cct ober 2006 107

di | soprlopo;(lst[zle Iéa’Qde'ﬁﬁ'%gl &Q&H%(dﬁq%gtﬁ& I %~ telr;J- but yl phenoxy) titani um

di d I 7 | ph titani

i 1 sopr opoxi del 82hS lae%hﬂﬁ%{%% PR LB R o) i fani

diISOprOpOXqu%Féé%eaf éQHEX hi%ﬂﬁéﬁi pifpgggltltanlun1d|chlor|de
or

(di cycl ohexyl prop Iam t1tani um I de

[ bis(trimet hyl&swi.-lmiaéj%eeam@@ ?‘?o@‘ﬂltdﬂémiélﬁe ytalMetH91s1ilane
[ bi s(tert-butyl dinmethylsil pr opanedi am do] titani um di chl ori de,

[ bis(2, 65 d|neﬁim&mm@myhicﬁloaidgron&mﬁdpan1do]tltanlun1 di chl ori de,

[ bi s(2, 6-diisopropyl phenyl)-1,3- propanedi am do]titanium dichloride,

[ bis(2,6-di- tbutylnmyﬂpManrﬁméth3lpmm¢ﬂFﬁhtﬁﬂihqyldameuhyi51damﬂcwlde

[bis( triisopropylsilyl)naphthal enedi am do]titani um
titanium dimethyl, (tert-
butylamido)tetramethylcyclopentadienyldimethylsilane
-titanium dibenzyl,

10 {benzylamido)tetramethylcyclopentadienyl-
dimethylsilanetitanium dichloride,
(phenylphosphido)tgframethylcyclopentadienyldimethyl
-silanetitanium dibenzyl, (tert-butylamido)indenyl-
1,2-ethanediyltitanium dichloride, (tert-

15 butylamido)indenyl-1,2-ethanediyltitanium dimethyl,
(tert-butylamido)tetrahydroindenyl-1,2-
ethanediyltitanium dichloride, (tert-
butylamido)tetrahydroindenyl-l,Zegthanediyltitan;um
dimethyl, (tert-butylamido)fluorenyl-1l,2-

20 ethanediyltitanium dichloride, (tert-
butylamido)fluorenyl-1,2-ethanediyltitaniumdimethyl,
(tert-butylamido)indenyldimethylsilanetitanium
dichloride, (tert-
butylamido)indenyldimethylsilanetitanium

25 dimethyl, {tert-
butylamido)tetrahydroindenyldimethylsilanetitanium

dichloride, (tert-



di chloride, [bis(trinmethylsilyl)naphthal enedi am do]titanium dichloride,
[bis(tert 20 butyl di methylsilyl)naphthal enedi am do]titaniu ' heke,
[ bis(tert- butyldinmethylsilyl)naphthal enedi am do] titaniun?béﬁ%§§%?§gg?
[ hydrotris(3,5- dinethyl pyrazolyl)borate] titaniumtrichloride, 25

[ hydrotris(3,5-di methyl pyrazol yl)borat ]t tani um tribromn de,

[ hydrotris(3,5- dinethyl pyrazolyl)borate] titaniumtriiodi de, 20 Cctober
2006 108 [hydrotris(3,5-diethyl pyrazolyl)borate]titanium trichloride,

hydrotris(3, 5:-..di ethyl | vl t t] ' I ! .
[iydrot i o( 3, S2AFEE AL SeoAS Yt et efer LT RR B st bantun

hydrotris(3, 53¢ - - lyl)b te]titani trichloride,
[ydr ot i o(3, e ERE: SHBREY 2201 V1) bor at el titani um tri brom de.
[hydrotris(3, 55@tyishiadl fliltdlgo\i:letﬁﬁ{/ JARPPE figila&#%a riiodide,

[tris(3,5- dinethylpyrazolyl)methyl] titahiumtrichloride,
[tris(3,5-di mediyhpyraael yloreeithyl Jtitanium tribromde, [tris(3,5

di met hyl pyrazolyl)methylJtitaniumtriiodi de, 15

[tris(3, 5 di e.binyypymadol) Flortemptldinettiyisilanhebleandemn [difet(h3s15-
{dimethylaminomethyl)}tetramethylcyclopentadienyl-
titanium(III) dichloride,
(dimethylamincethyl)tetramethylcyclopentadienyl-
titanium(III) dichloride,

10 (dimethylamihopropyl)tetramethylcyclopentadienyl-
titanium(III) dichloride, (N-
pyrrolidinylethyl)tetramethylcyclopentadienyl-
titanium dichloride, (B- |
dimethylaminoborabenzene)}cyclopentadienylzirconium

15 dichloride, cyclopentadienyl(9-
mesitylboraanthracenyl)zirconium dichloride, 2,2'-
thiobisf[4-methyl-6-(l-methylethyl)phenoxyltitanium
dichloride, 2,2'—thiobis[4,6—
dimethylphenoxyl]titanium dichloride, 2,2'-thiobis(4-

20 methyl-6-tert-butylphencxy)titanium dichloride,
2,2'-methyvlenebis(4-methyl-6-tert-
butylphenoxy)titanium dichloride, 2,2'-
ethylenebis(4-methyl-6-tert-butylphenoxy)titanium
dichloride, 2,2'-sulfinylbis(4-methyl-6-tert-

25 butylphenoxy)titanium dichloride, 2,2'-(4,4',6,6"-
tetra-tert-butyl-1,1'-biphenoxy)titanium dichloride,

2,2'-thiobis[4-methyl-6-~-tert-butylphenoxyltitanium



di et hyl pyrazol yl)nmethyl] titaniumtribrom de,
[tris(3,5-diethylpyrazolyl)nmethyl]titaniumtriiodide,
[tris(3,5-di-tert-butyl pyrazolyl)nethyl]titanium 20 trichl%gfﬁgeberZOOG
[tris(3,5-di-tert- butylpyrazolyl)nmethyl] titaniumtribrom de,
[tris(3,5-di-tert-butylpyrazolyl)nethyljtitanium triiodide and the Iike,
conpounds in which titaniumof these conpounds is replaced with zirconium
or hafnium 25 conpounds in which (2-phenoxy) of these conpounds is

repl aced wi th {(3-phenyl - 2- ghenqgxy),, - trimeth il yl-2-phenox or

(3-Io tert 20 o(:t‘g’b’e&%%%"x?cgﬁ-b%tfﬁ mmﬂ%gggbﬂéﬁaﬁ'f?'&&%%unds in
whi ch dineth ' . . ' ce it h

di et hyl silyl e%ﬂe&@é)tﬁ%ﬁ??@%g?éﬁé‘%%&%k%%§<€£¢$yl gh\g, “compounds in

whi ch di chl ori ] - nGs H ¥ ' A Lide,

di brom de, m%%?icﬁfb%?ﬁgfhﬁgﬁﬂ ie?ﬁﬁ€%€ﬁ§%£¥$§k§$§gygFé%g]#ggﬁylanide),
bi s(di et hyl amie)sogkapskoasdes , 20l su1eiiman Lk (4-hutBYLOE - tdidesopr opoxi de
or bis(diacetoxy) and the Iike. 10 Anmong the netal conpounds(l11)
represented byputydplpenexy)tieamiue Kidsopragsstide, exappteztof a conpound
in which a netal atomis a nickel atominclude 2,2'-

met hyl enebi s[ R4 phbryrepabeddamddoytdtzaclime]ichtéeiddi chl ori de, 2,2

15 net hyl enebi s[ (4R) - 4- phenyl -5, 5' - di met hyl oxazol i ne] ni ckel dibromi de,
2,2 - (dicyclohexyl-1, 3-propanediamido)titanium dichloride,

[bis(trimethylsilyl)-~-1,3-propanediamido]titanium
dichloride, [bis(tert-butyldimethylsilyl)})-1,3-

10 propanediamido]titanium dichloride, [bis(2,6-
dimethylphenyl)-1,3-propanediamido]jtitanium
dichloride, [bis(zfé-diisopropylphenyl)-1,3-
propanediamido]tifanium dichloride, [bis(2,6-di-
tert-butylphenyl)-1, 3-propanediamido]ltitanium

15 dichloride,
[bis{triisopropylsilyl)naphthalenediamido]titanium
dichloride,
[bis(trimethylsilyl)naphthalenediamidojtitanium
dichloride, [bis(tert-

20 butyldimethylsilyl)naphthalenediamido]titanium
dichloride, [bis{tert-
butyldimethylsilyl)naphthalenediamido]titanium
dibromide, [hydrotris(3,5-
dimethylpyrazolyl)borate]ltitanium trichloride,

25 [hydrotris(3,5~dimethylpyrazolyl)borate]titanium
tribromide, [hydrotris(3,5-

dimethylpyrazolyl)borate]titanium triiodide,



met hyl enebi s[ (4R) - 4- phenyl -5, 5" - di et hyl oxazol i ne] nickel dichloride, 2,2'-
nmet hyl enebi s[ (4R) - 4- phenyl -5, 5" 20 diethyloxazoline]nickel ¢t%ﬁ6§ﬁ 2 2' -
nethylenebis[(4R)-4-phenyI-5,5'-di-n- propyl oxazol i ne] ni cke or’l

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

di brom de, 2,2' 25 nethyl enebi s[ (4R)-44phenyl-5,5"-
d||sopropyloxazol|ne]n|ckel dlchlorlde , 2" -

nethylenebls[(4R) 4-phenyl -5,5" 20 Cctober 2006 110

ii I di;b '
ety ency lgf((fhé}d LT 8 B R GBI EALTAFOREE) o ori e,
2,2 t
e y e #% enébpﬁ?i%ﬂ) risé% @ _cycl ohexyl oxazol i ne] ni cke

dibronide Rényl -5, 5' - di net hoxyoxazol i ne]

ni ckel d'Ch|0Wﬁ$%h ﬁ%‘aﬂgi Y SBEQE%AQ&%ﬁﬁidﬁ“%ﬁ&bfbélde,

dl met hoxyoxazol i ne]'ni'c rom de

net hyl enebi s[ (4Parbesys; §- 5ietﬂyﬁp99&@1ﬁﬁqlﬁd}ﬁit@] €kehndumhl ori de,
2,2 - nethylenebls[(4R)-4-phenyI- di et hoxyoxazol i ne] ni ckel dibrom de,

2,2 - neBhyIemeMﬁﬂdzH§;4{m@enytrﬁs53 $sddi-pleartyd oxazol i ne] ni cke

di chloride, 2,2 - methyl enebis[(4R)-4-phenyl-5,5"-
butylpyrazolyl)borate]titanium trichloride,
[hydrotris(3,5-di-tert-
butylpyrazolyl)borateltitanium tribromide,
[hydrotris(3,5-di-tert-

10 butylpyrazolyl)borate]titanium triiodide, [tris(3,5-
dimethylpyrazolyl)methyl]ltitanium trichloride;
[tris(3,5~-dimethylpyrazolyl)methyl]titanium
tribromide, [tris(3,5- |
dimethylpyrazelyl)methyl]titanium triiodide,

15 [tris(3,5~-diethylpyrazolyl)methyl]ltitanium
trichloride, [tris(3,5-
diethylpyrazolyl)methylltitanium tribromide,
[tris(3,5-diethylpyrazolyl)methyl]titanium triiodide,
[tris{(3,5-di-tert-butylpyrazolyl)methylltitanium

20 trichloride, [tris(3,5-di-tert-
butylpyrazolyl)methyl])titanium tribromide,
[tris(3,5-di-tert-butylpyrazolyl)methylltitanium
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-



di phenyl oxazol i ne] ni ckel dibrom de,

nmet hyl enebi s[ (4R) - 4-net hyl -5, 5" -di - (2- net hyl phenyl ) oxazol4 '

di brom de, 20 nethyl enebi s[ (4R)-4-net hyl-5,5" -di - ( 3- 26}6]&5%%006
met hyl phenyl ) oxazol i nel ni ckel di brom de,

met hyl enebi s[ (4R) - 4-net hyl -5, 5" - di - (4- gt hyl phenyl ) oxazol i ne] ni ckel

di brom de, nethyl enebis[(4R)-4-nethyl-5'5"-di-(2 25

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

met hyl enebi s (

G brom e, 20t EbaTRasy idily drehe SFeu ASRRVRARS TS MRh”
t ] , .
ret hylenebi <[ SEREPRLTSh 1V ICRe B IR4E conpoungs 15, reriacad dasn
| brom de, 5 h 50 Spie" Ol iRty Lne-5, 1 -
Cyel opent anc) ot SYAFRERIFLRAL, O ity IRLTY] 87 Obine
et hyl enebi s[ SpihobhdRys417REd CrragdnRs, fa -wiyehohexanele

di brom de, nethyl enebi s[spiro{(4R)-4-net hyl oxazoline-5, 1

cycl oheptsane} |theselcaiponidsids Peplacsatwytie did Rid¥Rle 4-divyunigd ;- 5, 5-

di et hyl oxazol i ne] nickel dibromde, 2,2'-

nmet hyl enebi s[ (HR)edidsppddpgkhyl5- ddiedthwyll oxbizidomedppilckel di brom de, 2,2

15 net hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - n- propyl oxazol i ne] ni ckel

di broni de, nettis Ehydmnide)i.sbdsddethylanidepr ofjmekhesiides] ni ckel
diethoxide, di-n-butoxide, diisopropoxide or
bis(diacetoxy) and the like.

10 Among the metal compounds(II) represented by the
general formula [10], specific examples of a compound
in which a metal a?bm is a nickel atom include 2,2'-
methylenebis[ (4R)-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 diethyloxazolinelnickel dibromide, 2,2'-
methylenebis[(4R)-4-phenyl-5,5"~-di~n-
propyloxazoline]nickel dichloride, 2,2'-
methylenebis[(4R)-4-phenyl-5,5"'-di-n-
propyloxazoline]nickel dibromide, 2,2'-

25 methylenebis{ (4R)-4-phenyl-5,5"-

diisopropyloxazoline]lnickel dichloride, 2,2'-

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



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

di cycl ohexyl oxazol i ne] ni ckel di bromde, 2,2' 20

met hyl enebi s[ (4R) - 4-i sopropyl -5, 5- dlphenyloxazollne] nlcke?(ﬁx%?%&%%ﬁ§
2,2' - et hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - ( 2-

met hyl phenyl ) oxazol i ne] ni ckel dlbromde10 2'

nmet hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - (3I 25 nmet hyl phenyl ) oxazol i ne] ni ckel
di brom de, 2,2'- nethyl enebis[(4R)-4- |sopropyl 5, 5-di - (4-
nethylphenyl)oxazol|ne]n|ckel di brom de 2'..20 Qctober 2006 112
nethyleneb|s[(QR}SQPFQQ¥¥ﬂiﬂZQ#EF%]“%QRGﬁEFHB%QH&Q%M)%M%Zbl|ne]n|cka

ﬂé?:h]ﬁlﬂ“yﬁﬁgnw )%ﬁaﬁﬁeﬁsﬁﬁq? e fbraheaet 8T -5 l(?" | »
a-

i brom do, 2, S1erEtRERRR ARk 14 kﬁﬂﬁ%‘é?‘%%%?%ﬁ%??f%e' Ok i

cycl obut ane) | rﬂéEK?heHbB&%T(qfh)&-?phen y1-5,5'-

met hyl enebi s[ spi rof ( 4-1'sopropyl oxazollne 5,1" 10 cycl opent ane}] ni ckel

di brom dg, 2, 2dicgalbnleﬁwl@bc%[m1rx;&mﬁkézlaﬂﬁfaﬁxh@xaéolz-ne 5,1 -
el

cyclohexane}] ni c di brom de, 2,2
met hyl enebi s apethf{4Rpb4 si[ @ )ophHpheryl+ g5 5+ 1' - cycl ohept ane} ] ni cke

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

di met hyl oxazoldimébhekppxdzbddmedmickel -dheh hgridebi [, 24R) - 4-i sobutyl -5, 5-
methylenebis[(4R)-4-phenyl-5,5"'-
dimethoxyoxazoline]lnickel dibromide, 2,2'-

10 methylenebisf(4R)-4~phenyl-5,5'-
diethoxyoxazolinelnickel 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-pheny1l-5,5"-
diphenyloxazoline]lnickel dibromide,
methylenebis[(4R)—4—methyl-5,5'-di-(z-
methylphenyl)oxazoline]nickel dibromide,

20 methylenebis[ (4R)-4-methyl-5,5"'-di-(3-
methylphenyl)oxazolinelnickel dibromide,
methylenebis[{(4R)-4-methyl-5,5"-di-(4-
methylphenyl)oxazoline]nickel dibromide,
methylenebis[(4R)}-4-methyl-5,5"'~-di~-(2-

25 methoxyphenyl)oxazolinelnickel dibromide,
methylenebis{ (4R)-4-methyl-5,5"'-di-(3-

methoxyphenyl)oxazoline]lnickel dibromide,



di et hyl oxazol i ne] ni ckel dibrom de, 2,2'-

net hyl enebi s[ (4R) - 4-i sobutyl -5, 5-di -n 20 propyl oxazol i ne] | | de,
2,2 - methyl enebi s[ (4R) - 4-i sobutyl -5, 5- d||sopropyloxazolpﬁgFﬁhgﬁg?wwﬁ

di brom de, 2,2'- nethyl enebis[(4R)-4-isobutyl -5, 5-

di cycl ohexyl oxazol i ne] ni ckel dibrorn'de,11 , 2" 25

nmet hyl enebi s[ (4R) - 4-i sobutyl -5, 5- di phényl oxazol i ne] ni ckel dibrom de,
2,2' - methyl enebi s[ (4R)-4-isobutyl -5, 5 di - (2 20 Cctober 2006 113
nethylphenyl)oxazoll i br om

k
ge;hylegebls[ém¢5 gg%ggg§ﬁ4§ S*meG?Y%mﬁhalp@%n&#)oxazol|ne]n|cke
2,2 th 4R).-.4- but 5-d
et rﬂ;:mphggyl | eI R ERE R Kt e Tk Q1B Shiba
t 2- lis i ckel
0 brom e 5. I engBkby spd el etiapy saﬁ“ﬁ%&?gﬂ?‘iﬁ?%gf nelni cke
nethoxyphenyl ﬁﬂ&ﬁ@ ?K@Ek@&b@@FﬁHhiééz' 10

met hyl enebi s[ (4R) - 4- |sobu 5-di - (4- nethoxyphenyl)oxazol|ne]n|ckel

di bromi dg, 2, &aﬁ?ié’ﬂé@ﬂ@béﬁﬁ.i‘@'{r(Qﬁ!()‘l@-'m‘hﬂtﬁﬂtb&a/i@xﬂﬂél-5”@"5 1 -
cyclobutane}]nlck di brom de, 2,2

met hyl enebi s syicld«idy are |} $nhokeloddbalomistes, 1' 15 cycl opent ane} ] ni ckel
di brom de, 2,2'- nethylenebis(spiro{g4R) 4-i sobutyl oxazol i ne-5,1" -

cycl ohexane} ] mediterlenébbal dpire{24R) -4-methyloxazoline-5,1"-

cyclohexane} ]nickel dibromide,
methylenebis{spiro{(4R)-4-methyloxazoline-5,1"-

10 cycloheptane}]nickel dibromide, 2,2'—
methylenebis[(4R)~-4-isopropyl-5,5-
dimetﬁyloxazoline]nickel dibromide, 2,2'-
metﬁylenebis[(4R)—4—isbpropyl-5,5-
diethyloxazolinelnickel dibromide, 2,2'-

15 methylenebis[(4R)-4~isopropyl-5,5-di-n-
propyloxazolinelnickel dibromide, methylenebis{ (4R)-
4-isopropyl-5,5-diisopropyloxazoline]lnickel
dibromide, 2,2'-methylenebis[(4R)-4-isopropyl-5,5-
dicyclohexyloxazolinelnickel dibromide, 2,2'-

20 methylenebis[(4R)-4-isopropyl-5,5-
diphenyloxazolinelnickel dibromide, 2,2'-
methylenebis[ (4R)-4-isopropyl-5,5-di-(2-
methylphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)}-4-isopropyl-5,5-di-(3-

25 methylphenyl)oxazolinelnickel dibromide, 2,2'-
methylenebis|[ (4R)-4-isopropyl-5,5-di-(4-

methylphenyl)oxazoline]lnickel dibromide, 2,2'-



met hyl enebi s[ spi ro{ (4R) - 4-i sobut yl oxazol i ne-5,1' - cycl ohept ane}] ni ckel

di brom de, 2,2' 20 nethyl enebis[(4R)-4-tert-butyl-5,5- di nej -
ni ckel di brom de, 2,2'- nethyl enebis[(4R)-4-tert-butyl - gﬁfb%hﬂ%ﬂ%ﬁbb

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

met hyl enebi s[ (4R)-4-tert-butyl -5, 5- d| n 25 propyl oxazol i ne] ni ckel

di brom de, 2,2'- nethyl enebis[(4R)-4- t &+ - butyl -5, 5-
diisopropyloxazol|ne]n|ckel di brom de, 2,2' 20 Cctober 2006 114

met hyl enebi s[ (4R)-4-tert-butyl -5, 5- dlphenyloxazollne; ni ckel di brom de,

2,2 - nethyleﬁéﬁhﬂﬁ@ﬂ%bﬂﬁiéﬁﬂlbét?BDPrQPE%%ﬁmﬂtﬁkmy oxazol i ne] ni cke

d|br0n1de 2,2 5 nethyl enebi s[(4R)-4-tert- bu&yI-S 5-di - 2- g
met hyl pheny| ) BRihoxymbenekiexazel spedaicked ibromide, -

SFLEgbfagb|T[§4RL é tert.- bﬁ ¥+ gﬁ?lgBPEBPYgggngéki %?zaigline]nicke

t 1
ggthzlgnggysfﬁégégk %Hﬁif%¥9%9g9559§ie§eiﬂg 958%)%%ylgb§aioline]nickm
di bfomd eth teli%'tflﬁi f4R):do mb%by&ufzsxlg-%ii-(di:(?r

nethoxyp enyI oxazol 1 ne di bro

net hyl enebi s[ udBho nﬁlﬂd&aﬁbﬁiﬁéiﬁickanth@ﬂﬂﬂﬁﬂ&d)qxazollne]nlckd

di brom de, 2,2'- nethyl enebis[spiro{(4R)-4-tert-butyl oxazoline-5,1"-
methylenebis[spiro{(4R)-4-isopropyloxazoline-5,1"'-
cyclobutane}]lnickel dibromide, 2,2'-
methylenebis|[spiro{(4R)-4-isopropyloxazoline-5,1"-

10 | cyclopentane) lnickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-isopropyloxazoline-5,1"'-
cyclohexane}]nickel dibromide, 2,2'-
methylenebis[spiro((4R)-4—isopropyloxaz611ne-5,1'-
cycloheptane)}]Inickel dibromide, 2,2'-

15 . methylenebis{ (4R)-4~-isobutyl-5,5-
dimethyloxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)-4-iscbutyl-5,5-

~ diethyloxazoline]nickel dibromide, 2,2'-
methylenebis[ (4R)-4-isobutyl-5,5-di-n-

20 propyloxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)-4-isobutyl-5,5~-
diisopropyloxazolinelnickel dibromide, 2,2'-
methylenebis[ (4R)-4-isobutyl-5,5-
dicyclohexyloxazoline]nickel dibromide, 2,2'-

25 methylenebis[ (4R)-4-isobutyl-5,5-
diphenyloxazolinelnickel dibromide, 2,27-

methylenebis[ (4R)-4-isobutyl-5,5-di-(2-



cycl obut ane} ] ni ckel di brom de, 2,2'-

nmet hyl enebi s[ spi ro{(4R)-4-tert-butyl oxazoline-5,1" 20 cycl ke
di brom de, 2,2'- nethyl enebis[spiro((4R)-4-tert-butyl oxazo ?@ é?é?ﬂd@63
cycl ohexane) ] ni ckel di brom de, 2,2'-

met hyl enebi s[spiro{ (4R)-4-tert- butyloxazollne 5,1 - cycl ohept ane}] ni ckel

di brom de, 2,2' 25 nethylenebls((4R) 4-bﬁeny| 5, 5- di net hyl oxazol i ne] ni ckel
di brom de, 2,2'- nethyl enebis[(4R) -4 phenyl 5,5 20 Cctober 2006 115
dlethyloxazollnelnlckel di brom de,

2,
nethyleneb|s[@ﬂ%hﬁiqhﬁﬁwil@xézaliﬁe]ﬁ@ﬂ&ﬁhnéﬁhﬁquﬂenlékél ~di br om de,

2,2 - nethylenebl (4R henyl -5, 5 5 dii_sgpropyl oxazol i ne] ni ckel
di broni de, 2, % Q£i?ﬁg%%%g($$ Aﬁ&lﬁoﬁﬁéﬁﬁ 55§?a%ﬂﬁ§tlohexyloxazollne]

SRR N SN Y ER R R TR AR
o S B £ S o Jogeeol 1 el ko

met hyl phenyl ) | 2'
nethylengbls[?ﬁ%@ﬁiﬁﬁﬂgyffég%ggPiﬁah%gc#é% ?ﬁaﬁgﬂﬁ%%kai % ne] ni ckel

di brom de, 2, aetm?mdﬁéﬁﬁk¥m¢ﬂ14£§iéosheylLs 5ol - (2=
nethoxyphenyl)oxazol|ne]n|ckel di brom de, ,2 -
methoxyphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)-4-isobutyl-5,5-di- (3~
' methoxyphenyl)oxazoline]nickel dibromide, 2,2'-

10  methylenebis[(4R)-4-isobutyl-5,5-di-(4-
methoxyphenyl)oxazoline]lnickel dibromide, 2,2'-
methyienebis[spiro{(4R)~4-isobutyloxazoline-5,1'-
cyciobutahe}]nickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-isobutyloxazoline-5,1"'~

15 cyclopentane}lnickel dibromide, 2,2'-
methylenebisi{spiro{(4R)-4-isobutyloxazoline-5,1"'-
cyclohexanel}lnlckel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-isobutyloxazoline-5,1"-

} cycloheptane}]nickel dibromide, 2,2’'-

20 methylenebis[{(4R)-4-tert-butyl-5,5-
dimethyloxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)-4-tert-butyl-5,5-
diethyloxazoline]lnickel dibromide, 2,27-
methylenebis{(4R)-4~tert-butyl-5,5~-di-n-

25 propyloxazolinelnickel dibromide, 2,27-
methylenebis[ (4R)-4-tert-butyl-5,5-

diisopropyloxazoline]nickel dibromide, 2,2'-



met hyl enebi s[ (4R) - 4- phenyl -5, 5-di - (3- net hoxyphenyl ) oxazol i ne] ni ckel

di brom de, 2,2' 20 nethyl enebi s[ (4R) - 4- phenyl -5, 5-di - ( 4- 20 October 2006
met hoxyphenyl ) oxazol i ne] ni ckel di brom de,

met hyl enebi s[ spi r o{ (4R) - 4- phenyl oxazol i ne-5, 1' - cycl obut ane}] ni ckel

di brom de, 2,2'- nethylenebls[splro{(4§l44 phenyl oxazol i ne-5,1" 25
cyclopentane}]nlckel di brom de, 2,2'-

nethylenebls[splro{(4R) 4- phenyloxazollne 5,1' - cycl ohexane}] ni ckel

di brom de, 2,2’ Qct ober 2006 116
nethyleneb|s[5&?&X¥%ﬁ&bﬁsBﬁéﬁ}r6x§£aﬁﬁﬂ¥§¥%r %ycloheptane}]nicka

dib d 2, t hyl bi s di I I k
di bromi de. 2, SUaReRYToRerehibpdRrrReloatiroNtle Tt V) Gxazol i ne] ni ckel
dib i d 2 4R 5, - I I
n;pLgrld?bron1 tﬂ%ﬁ%ﬁé@f&?hﬁ# ne%téf?4%$£¥1bé§f§: 5, 5p28py oxazoline]
d"Sopropy'OX@%ﬂ éﬁ#%?&ﬁgggigﬁbqﬁid%efzdibromide 2,

nethylenebls[(4R) | cycl ohexyl oxazol T nej nlckel di brom de,
2,2' - neghylem@ﬁﬁﬁxéﬁabﬂsppmgyL45tartd 5, ®ap ( 2e] ni ckel di bron de,

2,2' 15 nmet hyl enebi s[ (4R) - 4- benzyl -5, 5-di - (2- net hyl phenyl ) oxazol i ne] ni ckel
di brom de, 2, flethylighdreynktpdestdRind]hetekell- dibrmbimide, 2,2'-
methyleneblis[(4R)}-4-tert-butyl-5,5-4i-(3-
methylphenyl)oxazolinelnickel dibromide, 2,2'-
i methylenebis[(4R)-4-tert-butyl-5,5-di-(4-

10 . methylphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)-4-tert-butyl-5,5-4di-(2-
methoxyphenyl)oxazolinelnickel dibromide{‘Z,Z'-
methylenebis[(4R)-4—tert-butyl-5,5—di-(3— |
methoxyphenyl)oxazolinelnickel 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}]lnickel dibromide, 2,2°'-
methylenebis[spiro{(4R)-4~-tert-butyloxazoline-5,1"-

20 cyclopentane}]nickel diﬁromide, 2,2'-
methylenebis[spiro{(4R)-4-tert-butyloxazoline-5,1"'-
cyclohexanel}]nickel dibromide, 2,27~
methylenebis{spiro{(4R)-4-tert-butyloxazoline-5,1"-
cycloheptanel}lnickel dibromide, 2,2'-

25 methylenebis{{(4R)-4-phenyl-5,5-
dimethyloxazolinelnickel dibromide, 2,2'-

methylenebis[(4R)-4-phenyl-5,5-



met hyl phenyl ) oxazol i ne] ni ckel di brom de, 2,2'-

nmet hyl enebi s[ (4R) - 4- benzyl -5, 5-di - (4 20 net hyl phenyl ) oxazo}4 '

di brom de, 2,2'- nethyl enebis[(4R)-4-benzyl -5, 5-di-(2- %20 Bickdber ‘o
met hoxyphenyl ) oxazol i ne] ni ckel di brom de, 2,2'-

met hyl enebi s[ (4R) - 4- benzyl -5, 5-di - ( 3- nghoxyphenyl)oxazoline]nickel

di brom de, 2,2' 25 nethyl enebi s[ (4R)-4-benzyl -5, 5-di - (4-

met hoxyphenyl ) oxazol i ne] ni ckel di brom de, 2,2'-

met hyl enebi s[ spi ro{ (4R) - 4- benzyl oxazol i ne-5, 1' 20 October 2006 117
cyclobutane)]ﬁ#ﬂ&£§¥ﬁ¥ﬁ%m4ﬂﬁ?¥2?§kﬁl dibromide, 2,2°'-

t hyl bi ' 4R).- 4- I ol.ine-5,1"- cycl opentane)]nicke
G brinsoc, 5L BB Rble e PR R BB sy b TS 1
| oh ne ' | ' 'z . '
ﬁ%thIgﬁgbié%QEQﬁiﬁégégég%£%;§¥8ég%oFFH&HE%P%'c%k%oﬁeptane)]nicke
di brom de, angleGeRA -g?&§$SQQ_PﬁéB%lL%'%QCh of the above-nentioned
, efc.

conmpounds corresponds to urther, exanples of the neso 10

type.isogrer iagheddrepPBEisSol indhheBke4RA1Mrdnie skel gtons in each of

t he conpounds which are nentioned above as the opticaITy active substances
of bi soxazol methylenedwnoeRl) t 9-pUEN YR 508 oxazol ine skeleton and (4S)

of anot her oxazoline skeleton, and 15
[ hydrotri s(3, 8idyedomexypliowatglinedlaickailcddbrootilds, d,2[ hydrotris(3, 5-
Aty YTz Vb enebisl (4%) - 4- Shenyl-5, 5-

j diphenyl)oxazolinelnickel dibromide, 2,2'-

10 methylenebis{ (4R)-4-phenyl-5,5-di-(2-
methylphenyl)oxazoline]lnickel dibromide, 2,2'-
methyienebis[(4R)-4-phenyl-5,5—di-(3-
metﬁylphehyl)oxazoline]nickel dibromide, 2,2'-
methylenebis[ (4R)-4-phenyl-5,5-4i-(4-

15 methylphenyl)}oxazoline]nickel dibromide, 2,2'-
methylenebis[ (4R)-4-phenyl-5,5-di~-(2-
methoxyphenyl)oxazoline]nickel dibromide, 2,2'-
methylenebis[(4R)-4-phenyl-5,5-di-(3-
methoxyphenyl)oxazolinelnickel dibromide, 2,2'-

20 methylenebis|[ (4R)-4-phenyl-5,5-di-(4-
methoxyphenyl)oxazoline]lnickel dibromide,
methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"'-
cyclobutane} ]nickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"'-

25 cyclopentane}]nickel dibromide, 2,2'-

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

cyclohexane}]lnickel dibromide, 2,2'-



[ hydrotri s(3,5-di met hyl pyrazol yl ) borate] nickel iodide, [hydrotris(3,5 20
di met hyl pyrazol yl ) borate] ni ckel methyl, [ hydrotris (3, 5 ol

az
olyl) borate ] nickel ethyl, [hydrotris(3,5-dinethylpyrazo y|§§%?§¥§%{

] nickel allyl, [hydrotris(3,5-dinmethylpyrazolyl)borate]nickel nethallyl,
[ hydrotris(3,5 25 diethylpyrazolyl)bor%t?]nickel chl ori de,
[hydrotris(3,5-diethy|pyrazolyl)borate]ﬁ ckel bromde, [hydrotris(3,5 20
Oct ober 2006 118 di et hyl pyrazol yl ) borat e] ni ckel iodide, (hydrotris

3, 5-di et hyl |yl ) borate] nickel methyl,
E yar ot ri JJ%%M#%&%&E]p;%dﬁaa%%%mmmpme-s 1'-

RS SRR R it
(hydr ot ri oo bt Enen el (uBY Aoy o o] et bromi de. -
[ hydrotris(3, %‘i%éﬂ}?fio)a%zgﬂ - Méﬁﬁ&%ﬁlg’l%_%ﬁf&gi clf;eg i odi de,

[ hydrotris(3,5- di-tert-butylpyrazo ni ckel “ et hyl ,
[ hydrotrgs(3, metingRidetil y{ BRY a20bgh}Rar-af efni ckel et hyl,

[ hydrotris(3,5-di-tert- butyl pyrazolyl)borate]nickel allyl, [hydrotris(3,5
15 di -tert - buiilehryizant a4 g bbnal aliekeldeldimaidnalde/) , 2, Zorpounds i ndi cated by
the structural formula described bel ow
methylenebis[(4R)-4-benzyl-5,5-di-n-
propyloxazoline]lnickel dibromide, 2,2'-
i methylenebis{ (4R)-4-benzyl-5,5-

10 diisopropyloxazolinelnickel dibromide, 2.,2°'-
methylenebis[(4R)-4-benzyl-5,5-
dicyclohexyloxazolinelnickel dibromide, 2;2'—
methylenebis[ (4R)-4-benzyl-5,5- . |
diphenyl)oxazoline]nickel dibromide, 2,2'-

15 -methylenebis[(4R)}-4-benzyl-5,5-di-(2-
methylphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)-4-benzyl-5,5-di-(3~

~methylphenyl)oxazoline]nickel dibromide, 2,2'-
methylenebis (4R)-4-benzyl-5,5-3i-(4-

20 methylphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)-4-benzyl-5,5-4i-(2-
methoxyphenyl)oxazoline]nickel dibromide, 2,2°'-
methylenebis[ (4R)-4-benzyl-5,5-di-(3-
methoxyphenyl)oxazoline]nickel dibromide, 2,2'-

25 methylenebis[ (4R)-4-benzyl-5,5-ai-(4-~
methoxyphenyl)oxazoline]nickel dibromide, 2,2'-

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



R Rd Re-NH ~

NN / \ X x (wherein each of Rc and Rd is a

2, 6-diisopropyl phenyl 20 group, and X, Re and Rf are any 44 qﬁcﬁr
elom/)

conbi nati on

of the substituents represented in Table 1 descm

R9 and R10Omay be one bi-valent group (e.g. a 20 Cctober 2006 119

acenapht hyl

group) in one united body. 20 Cctober 2006 120 Table 1 Re=Rf

=H R=Rf =net hyl Acenaphthyl by R & Ri = X'ZF X' = F X = F R=Rf =H R=Rf =net hy|

Acenapht hyl

by R & Rf X=0 X=04d X =04 R=Rf=H R=Rf=nret hyl Acenapht hyl

by R&R X =1 Xa= X =1 RRRf=H R=Rf = rrett% %Acenaphthyl by R & Rf
{

=Met hyl
X': Et hyl

X' =n- propyl
& Rf

10

15

20

25

qmwut@ne}&ﬁﬂﬁiﬁplmbmm:%c yt Acenaphthyl by R & Rf

£%$1 Xﬁé&éﬁi%{gﬁiﬁoﬁﬁgﬁﬁl%;§%A2§ I ﬁgina hthyl, by R & Rf

cyclopentane}]lnickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-benzyloxazoline-5,1"'-
c¢yclohexane}]nickel dibromide, 2,2'-
methylenebis([spiro{(4R)-4-benzyloxazoline-5,1"'-
cycloheptane}]lnickel dibromide, and compounds in which
(4R) in each of the above-mentioned compounds
corresponds to (45), etc. Further, examples of the meso
type isomer include compounds in which (4R) of two
skeletons in each of the compounds which are mentioned
above as the optically active substances of
biséxazolines were changed to (4R} of one oxazoline
skeleton and (4S) of another oxazoline skeleton, and
[hydrotris({3,5-dimethylpyrazolyl)borate]lnickel
chloride, [hydrotris(3,5-
dimethylpyrazoelyl)borate]lnickel bromide,
[hydrotris(3,5~dimethylpyrazolyl)boratelnickel
iodide, [hydrotris(3,5-
dimethylpyrazolyl)boratelnickel methyl,
[hydrotris(3,5-dimethylpyrazolyl)boratelnickel ethyl,
[hydrotris(3,5-dimethylpyrazolyl)borateinickel allyl,
[hydrotris(3,5-dimethylpyrazolyl)borate]lnickel
methallyl, [hydrotris(3,5-
diethylpyrazolyl)boratelnickel chloride,
[hydrotris(3,5-diethylpyrazolyl)boratelnickel

bromide, [hydrotris(3,5-

tR$roatenapht hyl by R



X =i sopropyl X = isopropyl X = isopropyl R=Rf=H R=Rf=nethyl Acenaphthyl by

R&R X =n-butyl X = n-butyl X = n-butyl R=Rf=H R =Rf
Acenaphthyl by R & Rf X = phenyl X = phenyl X = phenyl Eﬂiﬁﬂ%%@g&%ﬂ met hyl
Acenaphthyl by R & Re X = benzyl X = benzyl X = benzyl Further, conpounds

wherein a nickel atomis replaced wth a palladlun1aton1 a cobal t atom a
rhodi um atom or a rutheni um atom can Ekﬁs|n1larly exenplified in the 5
above- nmentioned nickel conpounds. Anmong the netal compounds(l1) represented
by the general fornulal 11] ecific exanples of a conpound in 20 Cctober
2006 121 whi meethylemwmhﬁgbaraéﬁd%c%t% %2%H% om i ncl ude

2.6 bl [1(2 r%yﬁiq%ﬁ%%f%leh?ﬁﬁxﬁn FrovRiL) o1Rte i #?8: R or 1 de,
oo | oo A LIS R S RM A L B D B9,
e ol ot o, AR YA VS P800 by B 28l w&yﬂwméﬁgﬂre&mﬁ?’ 5 10

di et hyl pyraz

hydrotris(3,
(nyarot 1§ 5( 3, 3T T Tt B3 28 O R B o O, e 1 kel

[ hydrotris(3, medinaiiyl pyrasainddbos 68 £3 aontalrityl

[ hydrotri s(3, 5-di net hyl pyrazol yl )borate]iron
butylpyrazolyl)boratelnickel chloride,
[hydrotris(3,5-di-tert-butylpyrazolyl)boratelnickel
bromide, [hydrotris(3,5-di-tert-

10 butylpyrazolyl)borate]nickel iodide, [hydrotris(3,5-
di-tert-butylpyrazolyl)borate]lnickel methyl,
[hydrotris(3,5-di-tert-butylpyrazolyl)borate]nickel
ethyl, [hydrotris(3,5-di-tert- ' |
butylpyrazolyl)borate]nickel allyl, [hydrotris(3,5-

15 . di-tert-butylpyrazolyl)borate]lnickel methallyl,

compounds indicated by the structural formula described

below:

R R¢

e t
—N N—R
R N
Ni
7\
X X

(wherein each of R® and R® is a 2,6-diisopropylphenyl
20 group, and X, R® and Rf are any one of the combination

of the substituents represented in Table 1 described

below.) R®° and R may be one bi-valent group (e.g. a



15 nethallyl, [hydrotris(3,5-diethyl pyrazolyl) borate]iron chloride,

[ hydrotris(3,5- diethylpyrazolyl)borate] iron brom de,

[ hydrotri s(3, 5-diethyl pyrazol yl )borate]iron iodide, 20 October 2006

[ hydrotris(3,5-diethyl pyrazolyl)borate]iron nethyl, 20

[ hydrotris(3,5-diethyl pyrazol yl)borate hgon et hyl,

[ hydrotris(3,5-diethyl pyrazol yl)borateJifon allyl,

[ hydrotri s(3, 5- dlethylpyrazolyl)borate]lron nmet hal | yl ,
[hydrotris(3,5-di-tert- but razol borateélron chlorlde

[ hydr ot ri s(3,3°€paphithyd, & l%// yRRbEe @¥on bromi de,

[ hydrotris(3,5-di-tert- butylpyrazolyl)borate]lron i odi de,

[ hydrotris(3,5-di-tert 20 October 2006 122 butylpyrazolyl)boratejlron
met hyl, [hydrotris(3,5- di-tert-butyl pyrazolyl)borate]iron ethyl,

[ hydrotris(3,5-di-tert-butyl pyrazolyl)borate]iron allyl,
[hydrotris(3,5-di-tert 5 butylpyrazolyl)borate]iron nethallyl and the

l'i ke. Further, conpounds wherein an iron atomis replaced with a cobalt
atomor a nlckel atomcan be simlarly exenplified in the above-nentioned
iron conpounds. Mreover, anong the netal conpounds(ll) 10 represented by
the general formula[l1ll], specific exanples of u-oxo type conpounds

i ncl udeu. - oxobls{lsopropyl|dene(cyclopentad|enyl)(2 phenoxy) titani um
chloride), |L-oxobis{isopropylidene(cyclopentadienyl)(2-



15 phenoxy)titani um et hoxi de),

u- oxobi s{i sopropyl i dene(cycl opent adi enyl ) (3-tert-
- 2- phenoxy) titanium chl ori de),

but yl - 5- et hy

20 October

1Lc- oxobi s{i sopropyl i dene(cycl opent adi enyl ) (3-tert-

but yl - 5- et hy

- 2- phenoxy) ti t ani um net hoxi de) ,

20

2006

, U- oxobls{lsopropyl|dene(nethylcyclopeﬁ?gdlenyl)(z phenoxy)titani um

chlorlde)

phenoxy)ti t ani um met hoxi de),
@Pil8ede( net hyl cycl opent adi enyl ) (3 25

oxobis{isopro

U -

, U- oxobi s{i sopropyl i dene(net hyl cycl opent adi enyl ) ( 2-

tert-butyl-5 ne;q¥l-2 phen xy)tltanlunlchlorlde) . .

- oxobi s{i sopr pPyI} d&ne( net lad|¢ﬁ9PP€?hthYl by R® & R
tert-butyl-5- | - 2- phenég tanlun1nei pxidg), 9 20 COctober 20p6 123

- oxobi s{i sopr \/'I 1 dene. (t rartet hyl cycl op@nt adt enyl ) (2-phenoxy)ti{ani um
chloride), u Qi {|sopr xjggen t tra h lLecycl opent.adienyl (2] 5

- phenoxy) ti ta.n%%ﬁgt hoxi d(e)@"l% %ii (i ¥1ap¥&h}& ILY dﬁ (4 }QE
oxobi s{i sopr opyd_ ne(tetr t Icyclopen dige )(3

'tert'butyl' m;:ptﬁ L %‘%'ibtj.: \.u.ln uu-ungcrldnég,

- oxobi s{i soprigppsdgne (tetﬁea.@ggr_}agltﬁ%ql op=ﬂgggh§m&])yﬁ_3-g§erﬁe- Rutgyl - - met hyl -
10 2-phenoxy)|ti1tani um net Hoxi de)

oxobi ${ di net h

3at=s=| I];yl ene(cy

qtﬂgpqnt adi enyl )

21=$hpnoxy)t|tan|un1chlo

, U- oxobi s(di

methytsityte

e(Tyctopentadie

yt ) (2= phenoxy)titanrum

met hoxi de), 9 R°=Rf=H R°=R'=methyl Acenaphthyl by R* & Rf
X*=Methyl X*= methyl X* = methyl
R°=R'=H R°=Rf=methyl Acenaphthyl by R® & Rf
X*= Ethyl X*=ethyl X* = ethyl
R°=R'=H R°=Rf=methyl Acenaphthyl by R® & R’
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°=R’=methyl Acenaphthyl by R®* & Rf
X*= n-butyl | X"= n-butyl X* = n-butyl
R*=Rf=H R°=Rf=methyl Acenaphthyl by R®* & Rf
X*= phenyl X®= phenyl X® = phenyl
R®=R'=H R°=R’=methyl Acenaphthyl by R® & Rf
X®= benzyl X*= benzyl X* = benzyl

ride),

with a palladium atom,

Further, compounds wherein a nickel atom is replaced

a ruthenium atom can be similarly exemplified in the

5

above-mentioned nickel compounds.

a cobalt atom, a rhodium atom or

Among the metal compounds(II) represented by the

general formula[ll],

specific examples of a compound in



15 oxobi s{di net hyl si |l yl ene(cycl opent adi enyl ) (3-tert-

but yl - 5- et hyl - 2- phenoxy) titani um chl ori de),

| L- oxobi s{di met hyl sil yl ene(cycl opent adi enyl ) (3-tert- 20 October 2006
but yl - 5- et hyl - 2- phenoxy) ti t ani um et hoxi de) ,
/L-oxobis{dinethylsiIylene(nethylcycloq Qtadienyl) 20 (2-phenoxy)titani um
chloride), I.c- oxobis{dinethylsiIyIene?nethylcyclopentadienyl)(z-
phenoxy)titani um et hoxi de), |I.c-

oxobi s{di met hyl si | yl ene( et hyl cycl opent adi enyl ) ( 3-

Ler t-but yl - 5- MERhGH- 3- FHERBAYOR BAtarh @Rl idyn jzap atom include

- oxobi s{di net hyl si ] yl epe(net hyl cycl opent adi enyl ) ( 3-
tert-butyl-5-2%t€9+¥§3gﬁézgx Ytitani um net hoxi de), 12

- oxobi s{di net ' r D .

(tetranet hyl c%'ﬁ%ﬁ%@gﬁ%@#@?‘%ﬁgno%% an‘?ﬁrrlr?lﬁﬂf'oflllgg)l,oride !

Lt - oxobi s{di mef hylsi sVl €D€2 6-aii i
(tetranethylcyc1ppentagfeﬁyr)(g}ﬁﬁagﬁaﬁ%%qgﬁﬁ{&%mﬁ%?%8§P339,L.C 5
oxobi s{dismet hygi-{ ¥l oL bRt aRBRNBHIGEC Ptk epyl]2-tert-
(3-tert-butyl-5-nethyl-2-phenoxy)titani umchloride),

Lc- oxobi s{di mauysphehebhemine )ethyl]lpyridineiron dichloride,
(tetramet hyl cycl opent adi enyl ) (3-tert-butyl-5-nmethyl- 2-phenoxy)titanium
met hoxi de) di -[hydidetoxbd( 3| b sépmepplyilgyna(zoyist opert ate dhybh( 2- phenoxy)

titanium, di-U - oxobis&isoprop I|dene(qyclopentadienXllSS-tert-
but yl - 5- met hy ICPLQF Ky BY@aﬁFG%F(b"éi-ﬁmmethylpyrazo Y

boratel]iron bromide, [hydrotris(3,5-

10 dimethylpyrazolyl)borate]iron iodide,
[hydrotris(3,5-dimethylpyrazolyl)borateliron methyl,
[hyd;étris(3,5-dimethylpyrazolyl)borate]iron ethyl,
[hydrotris(3,5-dimethylpyrazoly1)borate]iron allyl,
[hydrotris(3,5-dimethylpyrazolyl)borateliron

15 methallyl, [hydrotris(3,5-diethylpyrazolyl)
borateliron chloride, [hydrotris(3,5-
diethylpyrazolyl)borateliron bromide,
[hydrotris(3,5-diethylpyrazolyl)bopate]iron iodide,
[hydrotris(3,5-diethylpyrazolyl)borate]liron hethyl,

20 [hydrotris(3,5-diethylpyrazolyl)borate]liron ethyl,
[hydrotris(3,5-diethylpyrazolyl)borate]iron allyl,
[hydrotris(3,5-diethylpyrazolyl)borateliron
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)borateliron

iodide, [hydrotris(3,5-di-tert-



15 oxobi s[i sopropyl i dene( et hyl cycl opent adi enyl ) (2- phenoxy)titani um,
di - LI - oxobi s[isopropylidene(nethyl cycl opentadi enyl) ( 3-
tert-butyl-5-nmethyl-2-phenoxy)titaniuny, di-,U—oxobis[isd%gg%ﬁ??%L§99620
(tetranet hyl cycl opent adi enyl ) (2- phenoxy)titaniun], di- LC -oxobis |

i sopropylidene (tetranethylcyclopentadienyl)(3-tert-butyl-5-methyl-

2- phenoxy)titanium, di-LL-oxobis [dinmethylsilylene(cyclopentadienyl)(2 25
phenoxy)titanium, di-.a- oxobis[dinmethylsilylene(cyclopentadienyl)(3-tert-

ovcbt o et S TLFEREEA TR e et R 2 a4, -
Cort- butyl -5 NEL TST- o PR ERORYTErCA Lo e 78 ethyl,
oxobls[dlnethw“régég?géFggga Lmﬂfﬁﬂﬂﬁ%ﬁ%ﬁiﬁgﬁgy*i)bg%a??qqgﬁﬁtitanium’

di -a - oxobis| yl ene(tetranet ycl opent adi eny

(3-tert-butyl g5-1 hythfdgbggggxhuguaﬂJﬁgrgﬂmithe | i ke. 10 Furthernore,
conmpounds in which a titaniumatomis replaced with a zirconiumatomor a

haf ni um at om Gaitypysazd Ll posat]liiforethd thd hey Bpoardmehei ad&e.ti t ani um
conmpounds. Specific Exanples of the netal conpounds(l1) other
Further, compounds wherein an iron atom is replaced
with a cobalt atom or a nickel atom can be similarly
exemplified in the above-mentioned iron compounds.
Moreover, among the metal compounds(I1I)

10 ' represented by the general formula[ll], specific
examples of U -0oxo type compounds includel -
oxobis{isopropylidene(cyclopentadienyl)(g;
phenoxy)titanium chloride}, .

i -oxobis{isopropylidene(cyclepentadienyl)(2-
15 . phenoxy)titanium methoxide},
U -oxobis{isopropylidene{cyclopentadienyl) (3-tert-
butyl-5-methyl-2-phenoxy)titanium chloride},
1 -oxobis{isopropylidene(cyclopentadienyl)(3-tert-
butyl-5-methyl-2-phencoxy}titanium methoxide},

20 it ~oxobis{isopropylidene(methylcyclopentadienyl)(2-
phenoxy)titanium chloride}, u«-
oxobis{isopropylidene(methylcyclopentadienyl) (2-
phenoxy)titanium methoxide}, 4« -
oxobis{isopropylidene(methylcyclopentadienyl)(3-

25 tert-butyl-5-methyl-2-phenoxy)titanium chloride}, &
-oxobis{isopropylidene(methylcyclopentadienyl)(3-

tert-butyl-5-methyl-2-phenoxy)titanium methoxide}, u«




15 than the netal conpounds represented by the general fornula [11] and

a-oxo type netal conpounds include nickel chloride, nick qu I cke
i odide, nickel sulfate as a conpound in which netal atomei;os@;n c%%ogteom

ni ckel nitrate, nickel perchlorate, nickel acetate, 20 nickel trif

| uoroacet ate, nickel cyanide, nickel oxalate, nickel acetylacetonate, bis
(allyl) nickel, bis(1,5- cyclooctadiene? ni ckel ,

di chl oro( 1, 5-cycl ooct adi ene) ni ckel, dichlorobis(acetonitrile)nickel,

dichIorobis(benzonLtr'J%ﬁgickeiidcarbonyl 25
tris(triphenyfﬁﬁ&ﬂﬁﬁﬂﬁﬁ TREY, 8P8h|orobis(triethy|phosphine)nickel
di - tobis 2 ' I ' |

et raki o(tri pRETIT oRBSARY Her et aReh t ANT SRR ROSIEARP) € funsun

(di phenyl phosgfh pligfehaneini ckel , bis[1, 2-

bi s(di phenyl phosphi no)et hane] ni ckel , dichloro[1,3 5

bi s(di phenyl pogsphisTd)dprse] Daekel telbranb thy 1iywd Thpoetyapbagphi(no)
propane] ni ckel, tetraamne nickel nitrate, tetrakis(acetonitrile)nicke
tetraf | ubr obor phenosiygiel t sniit dral meyhokide Jet ¢ -Anong t he net al
conmpounds(I1), specific exanples of a 10 compound in which a transition
met al at om i scxobdsddiseprepvhddene (tetvamedihyhcysioperntadhanyl) ¢anadi um
tetrachl oride, vanadiumoxy trichloride and the |ike. Anmong the_ netal

conpounds( 1) tepéchmty By bf 2aPhesppauitd hanie Fhkexidadi t#on net al
atomis a sanmariu at om i nc| ude
bis(pentaneth??f?ghﬁé aﬁﬁqgihﬁé ri um
(tetramethylcyclopentadienyl) (3-tert-butyl-5-methyl-
10 2-phenoxy)titanium methoxide}, «4- '
oxobis{dimethylsilylene(cyclopentadienyl)(2-
phenq#y)titanium chloridel}, u-
oxoﬁis{dimethylsilylene(cyclopentadienyl)(2-
phenoxyltitanium methoxide}, K-
15 oxobis{dimethylsilylene(cyclopentadienvyl)(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}, M-
oxobis{dimethylsilylene{methylcyclopentadienyl)(2-
phenoxy)titanium methoxide}, i -
oxobis{dimethylsilylene(methylcyclopentadienyl)(3-
tert-butyl-5-methyl-2-phenoxy)titanium chloride}, U
25 -oxobis{dimethylsilylene(methylcyclopentadienyl)(3-
tert-butyl-5-methyl-2-phenoxy)titanium methoxide}, u«

-oXobis{dimethylsilylene



met hyl t et rahydrofuran and the |ike. Anong the netal conpounds(ll), specific

exanpl es of a conpound in which a transition netal aton1i§0@ﬂﬁoaggzﬁd@ um
atom i nclude 20 bi s(pentanet hyl cycl opent adi enyl ) ytterbi um

met hyl t etrahydrofuran and the like. 20 October 2006 127 RO N\ Xb R "Al \
\Xb Re (wherein respective RO groups Eggependently represent a hydrogen
atom hal ogen atom or hydrocarbon group, they nmay be the sanme or
different, and two or nore of them nay be bonded nmutually and may form a

ring. Xb groups s independent

hydroF?rbondgﬂ&ﬁﬁrqmﬁa 9?5i%pkﬁgéﬁiggyflﬂaﬁﬁﬁéﬁﬁ%?5gﬂbaﬁib%%gnbﬁﬁggh o
|,ng..) .7, | ds(!I1 b d al ,
or in éoﬁgi SRS ol i eﬁﬁﬂls'{‘%?ﬁifh%g@%ﬁ%ﬁ&ﬁés.)lga Tnthe metal
! nventi on, §§f¥{?§3ﬁ§f§9¥e‘§%%ﬁéﬁ?ggﬁ%?dtiﬁ%i@ﬂ?}%‘%? PEL}q) i, Bresen
d

preferable. Agpig,  petal conpounds in which Min the general f
ormula [ 10 ] 1s atransition netal are preferable, 15 and further,

particul grly oo i QIMIEE1sN1veal (teittantaIganef@lopontalisehyd) is a

group having at | east one cyclopentadi ene type anion skeleton, are

pref erabl e. (3-tert-butyl-5-methyl-2-phenoxy)titanium chloride},
L -oxobis{dimethylsilylene
(tetramethylcyclopentadienyl)(3-tert-butyl-5-methyl-
2-phenoxy)titanium methoxide} di-u -

10 oxobis[isopropylidene(cyclopentadienyl)(2-
phenoxy)titanium], di-u-
oxobis[isopr0pylidene(cyclopentadienyl)(3;tert-
butyl-5~methyl-2-phenoxY)titanium], ‘
ai-u-

15 . oxobis[isopropylidene(methylcyclopentadienyl) (2-
phenoxy)titanium], di-u-
oxobis[isopropylidene(methylcyclopentadienyl) (3-
tert-butyl-5-methyl-~2-phenoxy)titanium],

di-u -oxobis[isopropylidene

20 (tetramethylcyclopentadienyl) (Z-phenoxy)titanium],
di- i -oxobis[isopropylidene
(tetramethylcyclopentadienyl) (3-tert-butyl-5-methyl-
2-phenoxy)titanium], di- i -oxobis
[dimethylsilylene(cyclopentadienyl) (2-

25 phenoxy)titanium], d4i-u -
oxobis[dimethylsilylene(cyclopentadienyl)(3-tert-

butyl-5-methyl-2-phenoxy)titanium], di-u-



(I'11) Organoal um num conpound As the organoal um num conpound (I11) which is

a 20 conponent used for the catalyst for addition polynﬁigggﬁéquzﬁbd:he
present invention, known organoal um num conpounds can be use

Oct ober 2006 128 organoal um num conpound i ndi cated by the general fornula
[ 13) described below is preferable. ngAIZS b [13] (wherein Rh represents
a hydrocarbon group, all of Rh's 5 may Be the sane or different. Z

represents a hydrogen atom a hal ogen atom an al koxy group, an aral kyl oxy
group or an ary "b" represents a nuneral _ satisfying O< b S

U R A AT AR e o ol AT

angpnore pre?éﬁg §8Q§iﬁ§59éﬁpm EQ"H%glngpl to 22 carbon atons. Specific
I I

o butyt or oup.> e SERTHe AR HE L P Bp e BRSRIV I, P

group, a n- octwérgr@upylaadmuawu S prth:BF) €1 Eih18h§UPad N=butyl group,

an isobutyl group or a n-hexyl "group Is pre era urt specific

exanpl e of a aﬁs@m[@mmshngélsslyaeh@l(mﬁ@myr&&éﬂ%eatﬁhwnlﬂq atom a
chlorine atom 20 a bromne atom an iodine atom and a chloriné atom is

pref erabl e. THe -gptkexgxy) biipanhum]i,s gir-ef er abl y an al koxy group
oxobis[dimethylsilylene(tetramethylcyclopentadienyl)
(3—text-butyl—s-methyl-z-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(Il) other

15 than the metal compounds represented by the general
formula [11] and « -oxo type metal compounds include
nickel chloride, nickel bromide, nickel iodide, nickel
sulfate as a compound in which metal atom is nickel atom,
nickel nitrate, nickel perchlorate, nickel acetate,

20 nickel trifluoroacetate, nickel cyanide, nickel oxalate,
nickel acetylacetonate, bis (allyl) nickel, bis(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



having 1 to 24 carbon atoms, and specific exanples include a methoxy

group, an ethoxy group, a n-propoxy 25 group, an |sopropoxy @ﬂﬁﬁﬁ%réﬁOS

n- but oxy group, a sec- butoxy group, a tert-butoxy group, @ n-pento

group, a neopentoxy group, a n-hexoxy group, a n-octoxy group, 20 Cbtober

2006 129 a n-dodecoxy group, a n-pentadecoxy group, a n-icosoxy group and

the li ke, and a nethoxy group, an ethoi§5group or a tert-butoxy group is

preferable. Any one of these al koxy groups may be substituted 5 with a

hal ogen at om as a.fluori atom.a.chlorine atom a brom ne atom or

an iodine ato %I&R &H&k&? Qﬁiﬁ g g%k 8¢ a met hoxy group, an ethoxy group
such as, a The

or the I|ike, on phenoxy. .grQup or the I | ke.
aryl oxy groupt?ﬁ ?EF é ?F%P§P%i 1cggl 9&%qkﬂﬁ &1 PB4 carbon
at ons, and specifjc exanpl es . include a phenoxy group, a 2-nethyl phenoxy
gr oup, ngﬁ Pﬁﬂgﬁa??%QQiﬂP)%ﬁqﬁ%% E&Fbﬁémo VSdrlodp, a
2,3-d|nethylphenox roup di met hyl phenoxy group

, 5- di met hyl p%%slipgﬁaar&p@sg@lm mhﬁw%h@ﬁeﬁlw%@&pro& 1.3~
, 4-di met hyl p henox¥ grou a 3,5- dinmethyl phenoxy group,

3, 4- trr"rret Biphass 9%4@@@89@@@@@@%&#%9%@@ [dr:é*up a 2, 3,6-
met hyl phenoxy 8rou 4,5-trime thylp henox% Erou
,4, 6-tri met B3 Hh %Bk@ng#@asswi@m)gwwl%@ ¢ phﬁﬁ@%?a@ri@lﬁp a
, 3,4, 5-tetranet hyl phenoxy group, a 2,3, 4, 6-tetranethyl phenoxy group,
3,5

, 3,5, 6- tet MuHEEdy| phErake. gﬁma@%@ﬁ%ﬁmhyrbh@hbi?kgﬂoup,

tetrafluoroborate, nickel phthalocyanine, etc.

I\)I\JN"’I\)(}ON

Among the metal compounds(II), specific examples of a
1¢ compound in which a transition metal atom i; a vanadium
atom include vanadium acetylacetonate, vanadium

tetrachloride, vanadium oxy trichloride éﬁd 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 compound in which a transition metal atom is an
ytterbium atom include
20 bis(pentamethylcyclopentadienyl)ytterbium

methyltetrahydrofuran and the like.



an et hyl phenoxy group, a n-propyl phenoxy group, an isopropyl phenoxy group,
a n-butyl phenoxy group, a 25 sec-butyl phenoxy group, a teréoe%ﬁaﬂé} y
group, a n-hexyl phenoxy group, a n-octyl phenoxy group, a n- decyl phenoxy
group, a n-tetradecyl phenoxy group, a 20 Cctober 2006 130 napht hoxy group,
an ant hr at henoxy group and the I|ike. Any one of these aryl oxy groups may
be substituted with a hal ogen atom suth’ as a fluorine atom a chlorine
atom a bromine atom an iodine atomor the 5 like, an al koxy group such as
a met hoxy group, an ethoxy group or the |like, or an aryloxy group such as
a phenoxy groupR¥ the like. The aral kyloxy group in Y is preferably an
aral kyl oxy group having 7 to 24 carbon atons, and 10 specific exanples

i ncl ude a benzyl oxyNgroupgpa (2 net hyl phenyl ) nmet hoxy group, a (3-

met hyl phenyl ) net hoXy grelip, a (4- nethyl phenyl) net hoxy group, a (2, 3-

di met hyl phenyR 0X roup, a (2,4 15 dinethyl phenyl)net hoxy group, a
(2,5- dinethyl pheny)net y group, a (2,6- dinethylphenyl)nethoxy group, a
(3, 4- dinethylphenyN)nethoxy group, a (3,5- dinethyl phenyl)nethoxy group, a
(2,3,4 20 trimet /phenyl)nethoxy group, a (2,3,5- trimethyl phenyl) nmet hoxy
group, a (2,3,6- "trimethyl phenyl)nmethoxy group, a (2,4,5-

(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 hydrocarhon 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(Il) 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] isa transitionmetal are preferable,

15 and further, particularly metal compounds in which L in
the general formula [10] is a group having at least one
cyclopentadiene type anion skeleton, are preferable.
{I1II} Organcaluminum compound

As the organocaluminum compound (IiI) which is a

20 component used for the catalyst for addition

polymerization of the present invention, known

organcaluminum compounds can be used. The



trimet hyl phenyl ) met hoxy group, a (2,4,6- trinethyl phenyl)nethoxy group, a
(3,4,5 25 trinethyl phenyl) nmet hoxy group, a (2, 3,4, 5-

t et r amet hyl phenyl ) met hoxy group, a (2, 3, 4, 6- tetranethylpﬁg%gﬁu%¥¥ﬁ%§§
group, a (2,3,5,6 20 Cctober 2006 131 tetramethyi phenyl)nethoxy group, a
(pent anet hyl phenyl ) met hoxy group, an ¢efhyl phenyl)methoxy group, a (n-
propyl phenyl ) met hoxy group, an 5 (i sopropyl phenyl)nethoxy group, a (n-
but yl phenyl ) met hoxy group, a (sec- butyl phenyl)net hoxy group, a (tert-

LR S AL SR SR o (o
tet | . h : 7
ot e PR RO SRy MEE ORGSR MR aor

preferable. Any one of theseRaqgigyloxy grorgglnay be 15 substituted with a
hal ogen atom such as a fluorin& atof a chlforine atom a bronmine atom an

i odi ne at om of wintredd €. réprakkaxy ErRyarsdaknan ﬁrmbhoaulgbm@é-san
et hoxy group or the like, or an aryloxy group such as a phenoxy group or

the |ikes 20 fpp§CiHe X ageSoPfdibfepeganogl repiedenhd s aunhgdriog@nesent ed
by the general fornula (13) include trialkylalumnunms such as
trinet hyl al umahom, a halogen atom, an alkoxy group, an aralkyloxy
group or an aryloxy group, and "b" represents a numeral
satisfying 0< b = 3.)
R" in the general formula [13] representing the
10 'organoaluminum compound is preferably a hydrocarbon
group having 1 to 24 carbon atoms, and more preferably
an alkyl group having 1 to 24 carbon atomé. Specific
examples include a methyl group, an ethfl grodp, 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
~ahalogen 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,



triethylalum num tri-n-propylalumnum tri-n- butylal um num

triisobutylalumnum tri-n 25 hexylalum num tri-n-octyl almﬂxybdéwe
chloride;

| i ke; dial kylal um num chl ori des such as di et hyl al um num

di et hyl al um num chl oride, di-n 20 Cctober 2006 132 propyl al um num

chl ori de, di-n-butylalum'numchloride,1 giisobutylaluninun1ch|oride,

di - n- hexyl al um num chloride and the Ilﬁe; al kyl al um num di chl ori des such
as net hyl al umi num di chl ori de, ethylal um num s dichloride, n-propyl al um num
di chl oride, n- butyl al um num di chl ori de, .isobutyl al um num dichl oride,

n- hexyl al umi n@mPdi9AAFPEE FHRIR h& Pi-Pentafleqody ARAHRuf By dGR¥Euch as
di met hyl al uni hydrj de, di et hyl ' hydride, di-n 10 | al umi
yari e, o - n AR AR 50 140 & BRECGRY OF ahBm park Ry ggedd T T
di - n- hexyl al ury ' d | | | j al k | umi h
ot Iyl 0 met hORy ol U mube CoRg: AEPER, AERER ARG T B T e T s

but oxy) al um num and 13;119; cj,{é(gf tﬂ%s#kgiﬁgﬂ;%%{é@{,yrﬁ,gy% sUeR 8% uted

di met hyl (et hoxy) al umhum di net (et hoxy um num
di net hyl §t ert waulroxyhahegenuatandstbR &s ke f1uddind dwdny) exhaloydinyins such
as 20 net hyl (di phenoxy) al um num et hyl bi s(2, 6-
di i sopropyl phatexy,) a bromime aebhybbi s 2, ddimk psoy) @Ereadiyopat yrowpm and
the T1ke: 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-metﬂylphenoxy group, a 4-methylphenoxy group, a
2,3;dimethylphenoxygroup,a2,4-dimethylphenoxygroup,
a 2,5-dimethylphenoxy group, a 2,6-dimethylphenoxy

15 group, a 3,4-dimethylphenoxy group., a 3,5-
dimethylphenoxy group, a 2,3,4-trimethylphenoxy group,
a 2,3,5-trimethylphenoxy group, a 2,3,6-
trimethylphenoxygroup,a2,4,5-trim§thy;phenoxygroup,
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



di al kyl (aryl oxy) al um nunms such as d|nethyl(phenoxy)alun1nun1 dlnethyl(z 6

25 di i sopropyl phenoxy)al um num di net hyl (2, 6- di phenyl phe égnﬁ;and
the like, etc. Anmong these, a trialkylalumnumis preferab e an

Oct ober 2006 133 trinmethyl al um num trlethylalunlnun1 tri-n-
butyl al um num triisobutylal um num or tr? hexyl al um num is nore
preferable, and in particular, triisobdtylalum numor tri-n-hexylalum num
is 5 preferable. These organoal um num conpounds nmay be used alone, or in

conbi nation of t or nore. The ratio rati o 2 of th mount . used of
t he respectl\/’éaé,\&%ﬂfgt IEBHPon &M &nth ;:la‘r%‘ed}@élérﬂ PER ﬁ‘elb 1ke- not

t larly | t ed dth t f th t toth
Coronent. (11) 15 ushBR iE f SFRepE, A5 VIRxY (SroEB8, Ra) £ % ] 5’ from 1
1 to 10000 0, qggﬂgf abI a
nolar ratio ofsl%bgg%i:ﬁrt%g x}f%%%’{h%lfggexfgagg Quih]aﬁg 1 armunt used |%
case of using é %1“6&5@1&’8%‘%6&{ la Bfomi'ﬁé'aéi:é(ma R foaind| £t Oh Srraf@e of

(rr)y = (rrr)y =from 0.1 : 10000, and preferably a nolar ratio of

a range ef fr omx&e, ah h0kbxy QQBQ.p_ fechhes aah8tudky’ §Foagdidn @thoxy
pol yneri zation of the 20 present invention, a reaction product obtained by

prelimnarily gmupan thet hekeqnporeEmiryiloxand ricup sachpaseanphEnogxy
optionally, further the conponent (I111)
group or the like.
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 gfoup, a {2,3-
dimethylphenyl)methoxy group, a (2,4-

is . 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-



may be al so used, and they may be al so used by being separately charged in

a polynerization vessel. The 25 arbitrary two conponents ' qﬁ%y be
al so previously contacted, and further, another conponen?ﬂygg$ﬁ%§q% SO

contacted. 20 Cctober 2006 134 Wen the respective conponents are used as
a solution, the concentration of the ggpponent (1) and the conponent
(1) are usually 0.0001 to 100 mmol /L "converted to netal atom and
preferably 0. 01 to 10mmol /L, 5 respectively. The concentration of the
conponent (I11)__.is usual 0.0001 to 100 nmmol /L converted to netal atom
and preferabl}qfr?ﬂ?EgyiéﬁﬁﬁéimeﬂﬁoﬁgtQE?QH'f%eding the respective
conponents i | t | riy limted. A nethod of 10
feeding the rBg%eéfﬁéggg%%g%mgﬂ%{:ggggl Pé‘oé‘}#r?di?ﬁqon, a nmet hod of feeding
themin a condigty ol l,ch .t . are dissolved in a

hydr ocar bon s&%ﬁgglég%ﬁ¥§3h¥%% cd%p ﬁéﬁ?é gﬁ?ﬁyas noi sture, oxygen and the

i ke deactiv ﬂdgyrﬁﬁémyggn@gﬁnggpngﬁogbg m@oved, or a i s suspension or a
i oned.

slurry, and the I'i'ke are” nent Concerni ng the polynerizati on nmethod,

it shoul sl not (is®rmaesyiphahii )netiedy Gedbupxamplen-there are nentioned a
sol vent polynerization or a slurry polynerization in which an aliphatic
hydr ocar bon sbultydplesnpli) mechopantgneup heaarfesedrept ane, octane or the

| i ke; an aromatic hydrocarbon such as benzene, toluene or the like; or a
hal ogenat ed hpytad@ienybivatheoxkigEoepe a (tert- '

butylphenyl)methoxy group, a (n-hexylphenyl)methoxy
group, a (n-octylphenyl)methoxy group, a {(n-

to decylphenyl)methoxy group, a (n-
tetradecylphenyl )methoxy group, a naphthylmethoxy
group; an anthrathenylmethoxy group and the like, and
a bénzyloxy group is preferable.

Any one of these aralkyloxy groups may be

15 substituted with a halogen atom such as a £luorine atom,
a chlorine atom, a bromine atom, an iodine atom or the
like, an alkoxy group such as a methoxy group, an ethoxy
group or the like, or an aryloxy group such as a phenoxy
group or the 1like.

20 Specific examples of the organoaluminum compcound
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-



dichloride or the like is used as a solvent, a bulk polynerization in

whi ch polynerization is carried out 25 in a |liquid nononer r

pol ymeri zation in which polynerization is carried out in @ gaseous
nmononer, a high-pressure polynerization nmethod in which 20 Cctober 2006
135 polynerization is carried out in a_supercritical liquid condition at a
hi gh tenperature under a high pressurel3?etc. As pol ynmerization form

either of a batch-wi se type and a continuous type are possible. 5 The

pol ynmeri zation tenperature is usually from -1001 to 3501, preferably from
-20t to 300 CPprokyhalumipusfehbhorjderofd 20t budydedmumimaemshlesideat i on
pressure is usually from1l to 3500kg/cn2G preferably from1l. to

3000kg/ cn2G, &idtspPetplatepdpam ¢hke1ids.1dixdodieRytadeprinyiteneral , the

I | zati t] ' i.at el t 1 ned [ to the kind of
o) rea pol ymeh LATEAS aui g 1aiecs ey Tl ERpd G Eohyohadzg $5aH i ot o”
20 h | : f ol efi
Is having 2 1 8100 Bar bah O BRRC T 1Pk FHe " Bt B Bl 73 Koyt ©

aromat i cghydr Gabonsy sg ﬁQbiﬁgyﬁHlﬁ%f 6AN di%n 14¥thie ANt wo or more

nononers thereof can a e uséd,  sinultaneously. ‘Specific exanples

thereof inclugetywlLefimfnsMChiahi1¥rvdenei spbary1NuminbMt ene, 1 20
pent ene, 4-nethyl-i-pentene-1, 5-nethyl-I|-hexene, 1- hexene, 1-heptene,

1- oct ene, 1-néddend odideranchexyilajminihakiciel antidehankdi ke dbikkefi ns
sueh as dialkylaluminum hydrides such as dimethylaluminum
hydride, diethylaluminum hydride, di-n-

10 'propylaluminum hydride, di~-n-butylaluminum hydride,
diisobutylaluminum hydride, di-n-hexylaluminum
hydride and the like, alkyl(dialkoxy)aluminums such
as methyl(dimethoxy}aluminum, .
methyl(diethoxy)aluminum, methyl{(di-tert-

15 .butoxy)aluminum and the like:
dialkyl({alkoxy)aluminums such as
dimethyl(methoxy)aluminum, dimethyl(ethoxy)aluminum,

~dimethyl(tert-butoxy)aluminum and the like;
alkyl(diaryloxy)aluminums such as

20 methyl{(diphenoxy)aluminum, methylbis(2,6-
diisopropylphenoxy)aluminum, methylbis(2,6-
diphenylphenoxylaluminum and the like;
dialkyl(aryvloxy)aluminums such as
dimethyl{(phenoxy)aluminum, dimethyl(2,6-

25 diisopropylphenoxy)aluminum, dimethyl(2,6-

diphenylphenoxy)aluminum and the like, etc.

Among these, a trialkylaluminumis preferable, and



1, 5- hexadi ene, 1, 4-hexadi ene, 1, 4-pentadiene, 1,7- octadiene,

1, 8-nonadi ene, 1, 9-decadi ene, 4-nethyl 25 1, 4-hexadi ene, O(Dcob er 2006
5-met hyl - 1, 4- hexadi ene, 7-nethyl-1,6- octadi ene, 5-ethylidéene-2-norbornene,
di cycl opent adi ene, 5-vinyl -2-norbornene, 5-nethyl-2 20 Cctober 2006 136
nor bor nene, nor bornadi ene, 5- nethyleneI% nor bornene, 1, 5-cycl ooct adi ene,
5, 8 endonet hyl enehexahydr onapht hal ene, 3-but adi ene, isoprene,

1, 3- hexadi ene, 1, 3-octadiene, 1,3 5 cycl ooctadiene, 1, 3-cycl ohexadi ene and

the like; cyclic olefins such as norbornene, met hyl nor bornene, 5-
thyInorborneﬁfl@ﬁBBY}P&H@*R?@netrﬁetB iﬁﬂqﬂﬁQane @g

10 pont acycl 8&Sﬁ?ﬁmtaﬁ%%éﬁié—%@’ﬂ?éﬁgix&@&éﬂ%ﬂ%‘@e"gf‘etrt -heyet oundecene,
met hyl tetracyg| O:gf Efﬁﬂﬁgu% é@ylnB?:ter EX% ?%.eé;e%%d igx pa%LY I Lor nene,

5- acetyloxynor nene hoxycar ony Phs

et hoxycar bonylmﬁ&aﬁsewaﬁmmm %S¢ FRLHORUSAr oI IRGROLRCNe,

5- cyanonor bor nene, 8- net hoxycarbonyltetracycl ododecene, 8-nethyl - 8-

tetracyckododesadEsrdbtyanot et racycl ododecene and the |iKke;

al kenyl benzenes such as styrene, 2- phenyl propyl ene, 2-phenyl but ene,

3- phenyl propyl ene 2(riasge tdrgandelumlikyuinstympoandsutay e psedtdldsé yr ene,
m net hyl styrene, o-nethyl styrene, p-ethylstyrene, m ethylstyrene,

o- et hyl st yr en@r 2 n-combingltdton ere, 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
ratiq.of a range of (I) : (II) = from 1l : 1 to 10000 :
1, pi‘eferébly-from 1:1to5000 : 1, and more preferably
a molar ratio of a range of from 1 : 1 to 1000 : 1. The
15 amount used in case of using the component(III) is
usually a molar ratio of a range of (II) : (III) = from
0.1 : 1 to 1 : 10000, and preferably a molar ratioc 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.



5-di net hyl styrene, 3, 4-di nethyl styrene, 3,5- dinethylstyrene,

nmet hyl - 5-et hyl styrene, p-tert 25 butyl styrene, p-sec-but 55?? t he
ke; bis(al kenyl)benzenes such as divinyl benzene and theﬁéﬁ%%e (ﬁﬂﬁ
aromati ¢ hydrocarbons such as 20 Cct ober 2006 137 al kenyl napht hal enes and
the |ike such as 1- vinylnaphthal ene apg, the like; polar nmonomers such as

a , 8 -unsaturated carboxylic acids such as acrylic acid, nethacrylic
acid, fumaric acid, maleic anhydride 5 itaconic aC|d |taconic anhydri de,

bi lo(2,2,1)-5- t 2,3-d .b ke, d t
sgf¥g ?gereof)sucﬂaé ggﬁ?uﬁ? B@F r Oxydﬁhéﬁﬁ?ﬁﬁ QFﬁcus ﬂaéﬁb%punrecglcium

ey e crogboa S ShepF BT g1 U PR e
tert-butyl acpyl %e#%eﬁéyﬁpeéy% ashxhateo %%hhyl i?Le ethyl

met hacryl ate, n-propy acrylate, Is propy nef%acrylate n- but yl

met hacryl at e, copQRHpEa FBIEAH Y habh , 34Kd PR feret 1y b . s @bUrdimesh /1.,

di carboxylic acids such as naleic acid, “itaconic acid and the Iike: Vi nyl
esters sgich agegpetivaaat AlThe dorte DEORE 0OAL 6F Yheybompphenat ¢ ITYi nyl
caprate, vinyl laurate, vinyl stearate, vinyl trifluoroacetate and the

| i ke; unsat ur dsedscal bpxy!¢C0RCk@diod ghyt/lydaneestell e mediall atoaci d

| ycidylate, nethacrylic acid glycidylate, itaconic acid nonoglycidyl ate
gné thg | i ke; apfcpreferably 0.g Y toy10mmol/L. gy y

The method of feeding the respective components

2
3-
i

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 .s.olvent 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 is used as a solvent, a bulk
polymerization in which polymerization is carried out
25 in a liquid monomer, a gas phase polymerization in which
polymerization is carried out in a gaseous monomer, a

high-pressure polymerization method in which



The Fresent I nvention can be applied to honopol ynmerzation or

copol ynerzati on of these nononers. 25 Specific exanples R
constituting the copol yner include ethyl ene and propylene?é%gﬁﬁ?%%é and

1- but ene, et hyl ene and | - hexene, propyl ene andl-butene, 20 Cctober 2006 138
and the like, but the present inventiop ;hould not be limted thereto. In
order to control the nol ecul ar wei ght ot a polynmer, a chain transfer agent
such as hydrogen or the like can 5 be added. The catal yst for addition

pol yneri zation of the present invention is particularLy_suit%gle_ S a

o 0 Pt on
core ot of sénjeeteiietvioreel sErberh o SIAMRL A ra it o
E;(XFI\%:_E%TE? ?ﬁgg {% %’%ﬁ%ﬁ? 3%“%;%55%1 ee?'l n epoﬁ;grrerb tl rP'pair% gﬁgr 15

to Bxampl oo aRbicansoriHld @) Lope kB b s e A o esent (nvention i
not limged theretmge Zﬁwﬁlﬁaﬂ&am% @nfRr dfurFespechbigllyereomn 20

Exanpl es were neasured according to nmethods described below (1) The

content of a-ohebfd twi150°C ,apeegeramay feem -20C to 300TC, and more
preferably from 20T 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
desipéd polymer and a reaction apparatus, and a range
of fbrm 1-minute to 20 hours can be adopted.

As monomers which can be used, any one of olefins

15 having 2 to 100 carbon atoms, diolefins, cyclic olefins,
alkenyl aromatic hydrocarbons and polar monomers can be
used, and two or more monomers thereof can also be used,
simultaneously. Specific examples thereof include
olefins such as ethylene, propylene, l-butene, 1-

20 pentene, 4-methyl-l-pentene-1l, 5-methyl-1-hexene, 1-
hexene, l-heptene, l-octene, l-nonene, l-decene,
vinyleyclohexene and the like; diolefins such as
1,5-hexadiene, 1,4-hexadiene, 1,4-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-




determ ned by using a calibration curve fromthe characteristic absorption

of ethylene and a-olefin 25 using an infrared spectroneterzéE%mﬂﬁg 6
manuf actured by N PPON BUNKO Inc.) and was represented as a s t-chain
branch (SCB) nunber per 1000 carbon atonms. 20 October 2006 139 (2)
Intrinsic viscosity (["77 ]): It was ngggured at 135t in a tetralin
solution wusing an Uobbel ohde visconeter. (3) Measurenent of 13C-NWVR 5

JNM EX270 (67 . 5MHz , 13C) of N hon Denshi Conpany was used for neasuring

13C-NVR. A deuterated sol vent. descr.ibed in Ex wa
neasurenent\Mﬂ?r%%f??ga’oBPrQPqE§§%ﬁﬁﬁﬁm§%ﬁ%€%§i%ﬂ?'%Bﬁégﬁqyﬁaﬁﬁght and
nol ecul ar wei ght _ ' ' Lan: =. they were determ ned under the
under-nentiongg'50%2%???%%éaggégfdﬁﬁ§hto a gel perneation chromatography

(GPC). Cali br gdd S &L ¥ e R e RABRATSR AfH tith Pordd 2nHas dbuRaky ey ene.
Mol ecul ar wei ght distribution waS 15 evaluated by a ratio (Mwv M) of

wei ght, aver agesdpt&gel al, 3wakghdieMy), t10 ILgdEadByRe A0R, BBl ecul ar wei ght
(M1). Equipnent: 150C type, nmanufactured by MIlipore Witers Co., Ltd.
Col um: §SK- CGdyddbddliadIeheX 5B o2l chérvaidienetand aher bikat dwrnisr at ur e:
1401 Sol vent: O-dichl orobenzene Measurenent concentration: 5 ng/5 m
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, s-acetyloxynorborneng; 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




(5) Melting point of a copolyner was determ ned using SSC- 5200 of Seiko
Co. , Ltd. according to the condition 25 below Raise of Qﬂ@g g 407 t
to 150t (10t/mn.), retaining for 5 mnutes. 20 Cctober 20%@ %éﬁggﬂq ng:
150t to WC (5¢cC /min. retaining for 10 m nutes. Measurenment: 40t to 1609C
(5C/mn . ) 5 Exanple 1 (1) Synthesi23pf conpound (I-1) Into a 200n
four-necked flask in which the atnosphere was replaced with argon, | O

(1 Omol ) of ZnEt2(diethylzinc) (1.02M hexane sol ution) and 50mL of 10

| d d i d - 78 h , )
ifo‘iﬁﬂf) “ﬁfpéﬁﬁéﬁﬁ&néﬂéa@n%%%ﬂ% S AEER oA dae atded dropw se.

t ! ! o t pw &
Lo room t enperdtbraiaghRE) S S, kRY, LARERERRLLS ntibmdk £ iitn Yod Ol B
Then, 89. Omg ((f".%m‘ﬂkﬁtuﬁ}fat'é%%é@@g%?igﬁa%é¥d§dﬁﬁﬁ1 dioPuE-$ £ RYacdi dYi Cr o

syringe at roomtenperature. ent becane nuddy 1n white. After

conpl eti on of pEHM:SEl fEldaEE AN, FakharicGosas, Mmaléler afnfiiredequt for 11
hours. The white gel solid 20 prepared was dried at roomtenperature under

reduced spresdwatdmi®bid@id, 2ibagont ca anhividr isdesicysla(2eguyilt) - 5of
measurenents of 'H NVR and 13C-NMR, a spectrum according to an unreacted
Zn- Et struct uheptEneohfd rdbdarboxylic acid and the like, and metal

salts thereof such as sodium, potassium, lithium, zinc,
magnesium, calcium and the like; @, [ -unsaturated
carbo#ylic acid esters such as methyl acrylate, ethyl

10 acrylate, n-propyl acrylate, isopropyl acrylate,
tert-butyl acrylate, 2-ethylhexyl acrylate, methyl
methgérylate, ethyl methacrylate, n-propyl
metﬁacrylate, 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

f trifluorcacetate and the like; unsaturated carboxylic

20 acid glycidylate such as acrylic acid glycidylate,
methacrylic acid glycidylate, itaconic acid
monoglycildylate 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

1l-butene, ethylene and 1-hexene, propylene and 1-butene,



"HNWVR (THF-d8): 61.18 (t,3H, J=7.9Hz, ZnCHzCH3), 25 0.28 (q,2H, J=7.9Hz,
ZnCH2CH3) 13C-NWR (THF-d8) : 6 141.9 (m), 141.4 (m JC F=235g ber 0
(m JC F=245Hz), 131.7 (m JC F=236Hz), 12.5 (s, 20 Cctober ;%%% 1471
ZnCH2CH3) , -3.0 (s, ZnCH2CH3) (2) Polynerization After drying under
vacuum an autocl ave reactor having an;inner volune of 400nl equi pped with
a stirrer 5 and replacing the atnosphere thereof with argon, 190nl of
hexane as a solvent and 10m of 1-hexene as a conononmer were charged and

the reactor was heated to 7Qt. After _the_raise of .t enperat.u t.hyl ene
was fed whil eané?dj‘&ﬂt R LY, O*é‘htéflhﬁrl%ﬁ%%?@s%ﬂ?’&“&f"%@ i B60% he 10
system was st ahil.,zed, 0. 25 | of triisobutylalumnum was charged,

successively,ifFHL ItQﬁr ?ﬁglenebis (i ndenyl) zirconiumdichloride was

charged, 22.1mg ( -&%ﬁka%ﬁnf’#i Qﬁg%@%@?ﬂ&r@éﬁ@h@@tfaé pedymer ,t he

above-nentioned (1) was rther charged, an 5 polynerizati on was started.

The polynerizgat 88 iYetrandFleredgerit 5ach3@sMpdiegen oraci€siike @fad he
pol ynmeri zation, 7.88g of an ethyl ene-1-hexene copol ynmer was obtai ned.

Pol ynmeri gati opeaGidaddy was 1.6X 101g/nol/h. SCB = 13.73, [n] = 1.24d1/g,
Mv = 79000, 20 MM Wn = 1.7. Exanple 2 (1) Synthesis of conpound gll- 2) Into
a 200mlL four-neckerhé!| aakailysthifdrt agdition 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 preferablg: Further, a
propylene polymer is preferably as the oiefin polymer
in particular

15 : EXAMPLE
The present invention is further illustrated in
detail according to Examples and Comparative Examples
~ below, but the present invention is not limited thereto.
The measurement values of respective items in
20 Examples were measured according to methods described
below.

(1) The content of ¢ -olefin unit in a copolymer was
determined by using a calibration curve from the
characteristic absorption of ethylene and @ -olefin

25 using an infrared spectrometer (FT-IR7300, manufactured
by NIPPON BUNKO Inc.) and was represented as a

short-chain branch (SCB) number per 1000 carbon atoms.



at nosphere was replaced with argon, 10m (10mol) of 25 ZnEt2 (1.02M
hexane sol ution) and 50mL of toluene were charged and the g

cooled to -78t. Thereto, 6.9m (10mmol) of pentafluorophé%%Fi%§§éﬁggb6
hexane 20 Cctober 2006 142 solution) was added dropw se. After conpletion
of dropw se addition, tenperature was adually raised to room
tenperature, and stirring was further &géried out over night. Then,
stirring was carried out for one hour 5 under ref lux condition, and the

m xture was cooled to roomtenperature, Then, 93.8ng (5.21mmol) of H20 was
gradual |y addet? lir BptirdBsp¢ ¥ LGt rihfd.) :The content becane white
slurry-like. After conpletion of carried

dr.opwi ddition, stirrin .
out for 6 hours undert A% e‘f‘e?ﬁRrEE}n%@t iigrfffvﬁpa?i t&tRad 5%31%041 removed
b distillatigon under r re f the white | urr r oduct
p¥epared, andqﬁiy%mﬁqcﬁéﬂggéggg még%o ﬁ%? ‘at roon:teanr;tu¥epundgr
reduced pressu f)tﬁbaggfghgn%.%%gm&_gﬂﬁhite powder. 15 (2) Polymerization

After drying uhder vacuum an ‘autocl ave reactor having an inner vol une of

400n  eqyi pped Wi th sMlExb90 (874 sMEY 2800 olERiAbIODRAGKY thRpRGfy W th
argon, 190m of hexane as a solvent and 10m of 1-hexene as a conononer 20

were charged @adg tdsed epstomevdudiany €dCENMRO A dfditeratéd sailvendf
tenperature, ethylene was fed while adjusting at an ethyl ene pressure of
6kg/ cn2. Aftedetstriydt am igsaspibi Iwadused25amd| mefasyyementt Was uni num

carried out at room temperature.
(4) Molecular weight and molecular weight
10 distribution:

. They were determined under the under-mentioned
condifions according to a gel permeation chromatography
(GPé). Caiibration curve was prepared using a standard
polystyrene. Molecular welght 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
(3) Melting point of a copolymer was determined using
SSC-5200 of Seiko Co., Ltd. according to the condition
25 below.
Raise of temperature: 40T to 150C (10T /min.),

retaining for 5 minutes.



was charged, and successively, 1.0Uml of 25 ethyl enebis(indenyl)zirconium

di chl oride was charged, 23.4ng (91.29nvol -2Zn) of the conpo - 2)
obtained in the above-nentioned (1) was further charged, %qgméépéi%QJQN

2006 143 polynerization was started. The polynerization was carried out
for 30 mnutes. As a result of the polynerization, 8.69g of an

et hyl ene- 1- hexene copol yner was obtaihé%. Pol ynmeri zation activity was 1.7X
5 107g/mol/h. SCB = 16.46, [n] = 1.33dl/g, Mv = 77000, Mw~w M1 = 2.0.
Exanple 3 (1) Synthesis of conpqund (1-%% Iﬁio a 200mL four-necked flask in
whi ch the 10 at nosphelangas 15ebbated 40 ©H Sdr d@dnafker reduced pressure
dryi ng under vacuum 10m (10nnntﬁ of a_hexane solution of diethylzinc

[1.02 nol /L (M] and 50m of Teft@dndRer 8PEr &9 WM %®Bir ged, and the nixture
was cooled to -78t_ and stirred. Thereto, 10mmol) of 15

pent af | uor ophenol (l‘i“:’ﬁﬁweﬂéﬁgﬁe %‘Eﬁut '°on])66QA§g(ﬂ%°§dé'H‘n ‘d’? opwi se. After
conpletion of dropw se addition, the tenperature was gradually raised to
roomtenperature, and stirring was carried out for 2 hours. Then, 93.7ny

(5. 20 ) of H2 *?ﬁ agdual | y added dropwi se by a micro 20 syringe. The
conten?ngecane a ﬁ% oag%rgnsparent solution. After conpletion of dropw se

addition, stirring yeSyRfhekes o4t doaipotthdioursi)Volatile naterials were
renoved by distillation under reduced
Into a 200ml four-necked flask in which the
atmosphere was replaced with argon, 10ml (l0mmol) of
ZnEt,(diethylzinc) (1.02M, hexane solution} and 50ml of
10 toluene were charged and the mixture was cooled to -
78T . Thereto, 5.7ml (10mmol) of pentaflucrophenol
(1.78M, hexane solution) was added dropwise. After
completion of dropwise éddition, temperéture 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-d8): 61.18 (t,3H, J=7.9Hz, ZnCH,CH,),
25 0.28 {(g,2H, J=7.9Hz, ZnCH,CH,)
13C-NMR (THF-d8): 6 141.9 (m), 141.4 (m, JC-F=233Hz),

139.0 (m, JC-F=245Hz), 131.7 (m, JC-F=236Hz), 12.5 (s,



prgssuae, and the solid prepared was dried at 120t for 25 8 hours under
reduced pressure to obtain 2. 34g of an ivory owder. As I
measurenents of 'H NVR and 13C-NMR, a spectrunPderived frg%$§§§%ér 06
structure could not be 20 Cctober 2006 144 confirned. 13C- NVR (THF-d8):
6141.9 (m, 141.4 (m JC F=234Hz), 13?.0 (m JC F=249Hz), 131.6 (m
JC-F=236Hz) (2) Polynerization 5 After ﬁ+ying under vacuum an aut ocl ave
reactor having an inner volune of 400nmlL equi pped with a stirrer and
repl aci ng the atnosphere thereof with argon, 190m of hexane as a sol vent
and 10m of 12nGteRE.ds a3ecdndBonmZnCHEHe) char ged and the reactor was
heated to 70t. After 10 the raise of tenperature, ethylene was fed while
adj usting at an et h9PeROLFMEIIAAFIAN 6kg/ cnR. After the system was

tabilized, 0.25 ftriisobutyl al un _
1.09 nl)fjcz,fz K pyrgﬁﬁﬁfatf‘%'ér'é%fﬂ Hd e AN AR pERTEYe RS S
(15 “ms Tar e nBA g 3o, \BRGOUBIAG OF AbofiRt Budefpel wiER SararEALl ONCd

pol ymeri gati o \wAs-e G d1:6f 1HE AftHosthdhdWiisreds i flf Bl do®f 191
pol ymeri zation, 15.75g of an ethyl ene-1-hexene 20 copol yner was obt ai ned.

Pol ymeri zat i o fagbk¥hbYadasseldenXdh@Lonll 6f 1SCkxerdsd a23a donibhommer
1.24d1/g, Mwv = 72000, MwW VMh = 2.0. Exanple 4
were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm*. After the
10 system was stabilized, 0.25mmol of tfiisobutylaluminum
was charged, successively, 1.04mol of
ethy;enebis(indenyl)zirconium dichloride was charged,
22.img (Bé.ZLLmol—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, [n] = 1.24d1/g9, 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



(1) Synthesis of compound (1-4) 25 Into a 200mL four-necked flask in which
the atnosphere was replaced with argon after reduced pre HE 5%9@653
under vacuum 20nil (20mmol) of a hexane 20 Cctober 2006 1 @ S0t Oon of

di ethylzinc (1.02M and 100m of tetrahydrofuran were charged, and the

m xture was cooled to -789C and stirr g. Thereto, 4.4mL (5.1 mmol) of

pent af | uor ophenol (1.17M hexane solutﬁ ﬁ) was added 5 dropw se. After
conpl etion of dropwi se addition, the tenperature was gradually raised to
roomtenperature, and stirring was carried out for 2 hours. Then, 321 91

(17.8mol ) of SIRAG kRN hraasapffeddda@piidifn St 15T aCORPERE LR Pfge. After

Vol at | | o Mt efiF 4k GUbARR: thETR ST FRER S AT LR RS oR il ur e,
dth l'id d dried 201 8

pressure Lo ofBEh CATASRRY Fhucure iy iy yiels Bt ngE Hng PR R g

under vacuum gg,¢ g&gggﬁ%h@%t 2l 3 B Ga8Nch Rk GLY Po o0 Hsequi pped

with a stirrer an acing the atnosphere thereof wth argon, 190mL of

hexane ag a sghde AL Bondid1bRYCARAAENE HIFRUSEEWas RIdd 1w ItGed and
the reactor was heated to 70t. After 20 the raise of tenperature, ethylene

was fed whil eroadi Usdnpwratuss. erhghene 3pmears We, DImky) cof. B twdst he
i nside of systemwas stabilized, 0.25mmol of triisobutylalum num was
charged, succgseiduvally @dded dropwise by a micro syringe. The content
became white slurry-like. After completion of dropwise
addition, stirring was carried out for 6 hours under
10 .reflux condition. Volatile materials were removed by
distillation under reduced pressure from the white
slurry product prepared, and the solidlpfepared was
dried at room temperatufe under reduced.pressﬁre 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, 1.0u4mol of
25 ethylenebis(indenyl)zirconium dichloride was charged,

23.4mg (91.24mol-2Zn) of the compound (I-2) obhtained in

the above-mentioned (1) was further charged, and



nol of ethyl enebi s(indenyl)zirconiumdichloride was 25 charged, 9.0ng (729
nol -Zn) of the conpound (1-4) obtained in the above-nenti %érﬁﬁﬁb
further charged, and polynerization was started. The pol ynmerization was 20
Oct ober 2006 146 carried out for 30 mnutes. As a result of the

pol ymeri zation, 2.4g of an ethylene-heﬁﬁge-l copol ynmer was obtai ned.

Pol ymeri zation activity was 1.6 X 107¢g/fol/h. SCB = 15.54. 5 Exanple 5 (1)
Synt hesi s of compound (1-5) Into a 200m four-necked flask in which the

at nosphere was replaced with argon after_reduced hgées ure dryi ng under

vacuum 20nl (ROWABEF1aataoRe¥iFe SERIG A iThe FOLYBERyEAICY ¥a M) and
100m of tetrahyd har, th ] Xt led to -78t
and stirred  fmveres 988 ¥or ainditihes LR o | TBFBEReRE TPE 27M hexane

| uti . Se. l.et ) f | itlon, th
15 Lenper at ur Subdter LRERIDHC 8 eGSR AL L R S an, {10

carried out fQJ%E? $oth fnedNeBo 19 rithtlibn HERI Y10y FREY Wag>gradual ly

added dropwi se by a mcro syrifnge. After conpletion of dropw se addition,

stirringswas ca’gi/ad19ui. HCE 0O § S4BEr Ul e= oyen3ainght,. M0 VolAtod e
materials were renoved by distillation under reduced pressure, and the
solid preparedtwydm d¢i2doat 120t for 8 hours under reduced pressure to

obtain an ivory powder
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 (10Ommol) of a hexane
solution of diethylzinc [1.02 mol/L (M)] and 50ml of
tetfahydrofuran were charged, and the mixture was cooled
to -78C and stirred. Thereto, 6.9ml1l (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



(2) Polynerization 25 After drying under vacuum an autocl ave having an

I nner vol unme of 400m equipped with a stirrer and replaciggciﬂ o her e
thereof with argon, 190mL of 20 COctober 2006 147 hexane as a sol vent and
10m of 1-hexene as a conpnomer 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/cn2. After fRe 5 inside of system was
stabilized, 0.25mmol of triisobutylalum numwas charged, successively,
0.39 nol of ethylenebis(indenyl)zirconiumdichloride was charged, 9.3ny
(55u nol -zZn) ofonfiermedpound (1-5) obtained in the above-nentioned (1) was
further charged, 10 andlgglﬁnerization was started. The pol ynerization was

carried out for 30 AAMRETHRs A8 )red H4ld -& (Phe 140l 4 kBni St T oA34H1) 069 of

an et hyl ene-1-hexene, copqgl ymer was obtai ned, Polynerizatiqn activity was
7. 4 X 10' g/ mot3%: 0 sk :9921‘47‘@.49}1?3 d % @“( ﬂéPBF;ﬁgﬁ?gat ion After

dryi ng under v u aut ocl aye reactor having an inner volunme of 400ml
equi pped with 3E§X{E9 eﬁﬁﬁa?XBPaCing t he at nosphere thereof with argon,

e fon (kT aReR SLAEIL L Wholy pltiEtEcta e SURIE vere
"Z} Pglre'?ﬁewas R IRY |8 13%e4S VolUmal o2Na60RY| €481 ppRASIH € Y LRHF1EW -

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/cnﬁ. After the
system was stabilized, 0.25mmol of triisobutylaluminum
was charged, successiveiy, 1.04mol of
ethylenebis{indenyl)}zirconium dichloride was charged,

15 -31.4mg (122 mol-2n) 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
o pelymerization, 15.75g of an ethylene-l-hexene

20 copolymer was obtained. Polymerization activity was 3.2
X10'g/mol/h. SCB = 15.23, [N] = 1.24d1/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



system was stabilized, 0.25mmol of triisobutylal um num 25 was charged,
successively, 0.31Lnol of ethyl enebis(indenyl)zirconium di |

charged, 23.2ng (90.5unvol -Zn) of the conpound (1-3) obt ai%@?#‘?ﬁ%&%ﬁober
2006 148 Exanple 3(1) was further charged, and pol ynerization was
started. The polynerization was carried out for 30 mnutes. As a result of
the polynerization, 6.99g of an ethyl eht? | - hexane copol yner was obtained. 5
Pol yneri zation activity was 4.6 X107g/nmol/h. SCB = 15.39. Exanple 7 (1)
Synthesis of conpound (1-6) Into _a 200nl four-necked flask in which the 10
at nospher e wa$alaptieefi dheshydsiact dd -(Oedlc aand pk@emLr 8fdryi ng under
vacuum 20mL (20mmml ). of a hexane sol ution of diethyl zinc él. 02 and
100m of tet W@%%ﬂﬁé%@%ﬁ&é&?%ﬂﬂénﬁ plbEBTNAE 550 t o - 78t

d sti d. Th 26..2nm, (30. I 15 f,l l.(1.17
hoxane. ol uii Gy v Caal8 o s arbag ke - cahaas (5 LaRRA DA S
ddi ti , th d I ' d , d
Stirring vas BSHEEFRIEmIAs DN ) HeXgel JPLACE0) RET Alde8, 20
gradual | y addgd-odrARM S fYeR BbmbRet?B8nSYr MpWid&Tad@IPL68A] ORnES

dropwi se addition, stirring was carried out at roomtenperature over night.

Vol atil e mat erlefip®réftiifrd ey egrdqudi sy i rhasantyngeom tafpesdtpressure,
and the solid prepared was dried at
and stirring was carried out for 2 hours. Then, 321

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 houfs. Volatile
materials were removed by distillation under reduced
pressure, and the solid prepared was dried at 120C for
8 hoﬁrs under reduced pressure to obtain an ivory powder.
(2) Polymexrization
15 After dryving 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



120C for 8 hours under reduced pressure to obtain an 25 ivory powder. (2)
Pol yneri zation After drying under vacuum an autocl ave havi 8 4 %Qrﬁdé)ber
2006 149 inner volune of 400nl equipped with a stirrer an replracrng the
at nosphere thereof with argon, 190m of hexane as a solvent and 10m of
1- hexene as a conononer were charged d the reactor was heated to 70.
After 5 the raise of tenperature, ethylene was fed while adjusting at an
et hyl ene pressure of 6kg/cnR. After the inside of systemwas stabilized,

0. 25 | of ii b | al ] , [ ly, .0.31L | of
0, 2emol of | Eakaony! KLal umu ues, chagoed, sucegegively. g, SiL Ml o
78.59nmol -Z d (1-6 bt aj i t b - t] d (1
(75" som) 20) B4 bAE COOUR C18)or O AAGH 40, e B0V 50L g0t (1)
was  cartied qule ! ghy A0nThnUBES yrfts £ 4 LUA 0L 1L REYPRLLTL i@aki on, 1. 39 of

an et hyl ene -hexene-1 copol yner was obt al ne | ymerization activity

was 8.7 X 10608 Anddn /1pChsep 14 94, sigxanpl e 8 (1) Pol yneri zation of
propyl ene A magnetic stirrer was placed in an autoclave 20 having an inner

vol ume ofs 100nkxampleas dried under vacuum and the atnosphere was
replaced with argon. Thereto, 70.6ng (275/inmol-2Zn) of the conpound (1-2)
obtained in Exabpl 8ygthesi6. Dfredomdoundi 6DbE)yl al um num and 2t L

Into a 200ml four-necked flask in which the
atmosphere was replaced with argon after reduced
pressure drying under vacuum, 20ml (20mmol) of a hexane

10 solution of diethylzinc (1.02 M) and 100ml of
tetrahydrofuran were charged, and the mixture was cooled
to -78TC and stirred. Thereto, 8.7ml (10mm61) of
pentafluorophenol (1.17M, hexane solutidn) was added
dropwise. After completion of dropwise addition, the

15 . temperature was gradually raised to room temperature,
and stirring was carried cut for 2 hours. Then, 275
#1l (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



nol of ethyl enebi s(indenyl)zirconiumdichloride were 25 charged. In the

aut ocl ave, 40g of propylene was charged, tenperature was ' ,
and polynerization was started. The pol ynerizati on was ca?@#%%abéﬁbqqﬁi 60

20 October 2006 150 minutes. As a result of the polynerization, 2.23g of a
propyl ene pol ymer was obtained. Polynmerjzation activity was 2.2 X

106g/ nol /h. Mwv = 21000, MW WVn = 1.9. Exanple 9 5 (1) Synthesis of conpound
(1-7) Into a 300m four-necked flask in which the atnosphere was repl aced

wi th argon after reduced ressure qrying upder. vac 16. 49 90. 07 I
of pentafl uoMEXANG 7S Qnﬂgi‘ﬁ'ﬁﬂ}toﬁnao?lﬁ’@g& 'éh%ﬁ%ﬁlilée : aar‘fc?”%ﬁ‘ mmxuze

was cooled to O and stirred. ereto 7 ' ' 2M
hexane sol uti 3’r%r%/v§g"ara%%‘icenq h%tﬂet eea?%?r%e‘?%%r?rl%gé\/%gl ggr) gydéja 'In&ét;elrged to
room tenperatuyre, SLENL] rri EgAt t ent
article becang%f\ﬁ#¥%?s+€rgéﬂgg??gP srgf?Pﬁiﬁggﬁﬁésgggéigﬁiggf ?8? gn

hours under r%fdéild!ﬂ:i Nl WnoBthydkdld peedRid BiFSs%aYemF SMEs: Rihe

distillation under reduced pressure to obtain 18.32g of .a solid product.
After drying tiheisd igk pspdten wadestadduaekd0 @rrsamsée 68 vacuum 3. 68g

of the solid product and 100m of toluene were charged in the 300nl
f our - necked f ltadld sabutl alumbpumt wasplcbae geas, rapteessivwei, abgdit and the
m xture was stirred at roomtenperature. Thereto, 17.QOm
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 bolymerization,was
carried out for 30 minutes. As a result of the
polymerization, 11.06g of an ethylene-1l-hexene
copo.lymer 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, 150ml
20 of hexane as a solvent and 10ml of 1-hexene as a comonomer
were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm’. After the
system was stabilized, 0.25mmol of triisobutylaluminum
25 was charged, successively, 0.34mol of

ethylenebis(indenyl)zirconium dichloride was charged,

23.2mg (90.54mol-%n) of the compound (I-3) obtained in



(19.9mmmol ) of pentafluorophenol (1.17M hexane 25 solution) was added, and

stirring was carried out for 68 hours. Volatile materials by
distillation under reduced pressure to obtain a white 20 Cg 0 @Pﬁgg%%ﬂ915l
solid. (2) Polynerization After drying under vacuum an autocl ave havi ng an

I nner vol unme of 400mL equi pped with a ?agrrer and 5 replacing the
at nosphere thereof with argon, 190nl o hexane as a solvent and 10m of
1- hexene as a conononer were charged and the reactor was heated to 70t.

ety eno. pr essRFaterecliirydsipnERHhne gt o el spaBiEA it | Tea
et iyl enebi (i AT o3t T edn ThE e FHEESEEn BHESRAFERaRb H950thol - 20
of the compound(dedy. SBIFIAEHLIP JPRRIROLI PRedohl)g1g bHrde

charged, 15 a olynerization was started. yneri zati o carried

out for 30 mM rdRpleNs-2-heghe Sopdigmdiolwd@régeainaa.l. 02g of an
et hyl ene- 1-hexene copol yner was oObtained. Polynerization activity was 2.0

X 1069/ 8ol / h.pEDyipipheidfl hetavd t30GvEs o - Haokgdmbllank iscBaMid ch the
at nosphere was replaced with argon, 106nl of tetrahydrofuran and 40m

(80mmol ) of ZAE23¢2M hexane
Example 7
(1) Synthesis of compound (I-6)

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
solution of diethylzinc (1.02M) and 100m;'of
tetrahydrofuranwerecharged,andthendxtﬁrewaécooled
to -78TC and stirred. Thereto, 26.2ml (30.7mmol) of

.pentafluorophencl (1.17M, hexane solution) was added
dropwiée. 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,Owas gradually added dropwise by amicro
gyringe. 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
ivory powder.
(2) Polymerization

After drying under vacuum an autoclave having an




solution) were charged, and the m xture was cooled to 25 40C. Thereto,
14.5m (32mmol) of pentafluorophenol (2.21M tetrahydrofu i was
added dropwi se for 50 mnutes. After conpletion of dropw ggg@g#gﬁ%@é 20
Oct ober 2006 152 stirring was further carried out at 5t for 1 hour. The
tenperature was |owered to 20t by ice bgih, and 7.3m (72.3mol) of H20
(9.9M tetrahydrofuran solution) was added dropwi se for 1 hour. After
conpl etion of dropwise 5 addition, stirring was further carried out for 2

h , then th | Xt t aod .al t i ght.
Then.  sti 71 ndieE TS GGt <POPLs RbRDehdoreh 4o F R el A o Bt

As [t, th t ai | t t
Coration 10 EShisitg YHe (AtnolBRe0 BhBELODS vty Brddl | MR
at nospher e wﬁé@(ﬂ(%%d Wi b RvRLE0Rn a4 Pih1 06 1EiéRONET S W admNbnARN

(80mmol ) of Z exane solution) were charged, and the m xture was

cool ed to 15 {arel@iigad ¥hdnind Suadtor ofas Hedtedi o uno Tpharfdler (2. 33M
t et rahydrof uran sol ution) was added dropwi se for 120 m nutes. After

conpl eti®n of tWeopE e asifli temperasurer,i rghydermarvaedfedtwhils8C for 90
m nutes and then, further at 40t for 70 minutes. Then, {he tenperature 20
was | over ed tad2Ukting iade abaethydene0pressure0pfof kgdem™ HAS bRl tdded

dropwi se for 80 mnutes. After conpletiaon  of_ dropw se fdd%tion, stirring
was carried odnsddeomf gyrten WRRuSdabiddzsten 0f3RMRRt:, Oht 40t for 120

m nutes. triisobutylaluminum was charged, successively, 0.3U

mol of ethylenebis(indenyl)zirconium dichloride was

10 charged, 27.0mg (78.54mol-Zn) of the compound (I-6)
obtained in the above-mentioned (1) was further charged,
and pélymerization,was started. The polymerization was
carfied oﬁt for 30 minutes. As a result of the
polymerization, 1.3g of an ethylene-hexene-1 copolymer

15 was obtained. Polymerization activity was B.7 X
10°g/mol/h. SCB = 17.04.
Example 8

(1) Polymerization of propylene

A magnetic stirrer was placed in an autoclave
20 having an inner volume of 100ml, it was dried under vacuum,
and the atmosphere was replaced with argon. Thereto,
70.6mg (2754 mol-%Zn) of the compound (I-2) obtained in

Example 2(1), 0.5mmol of triisobutylaluminum and 2

mol of ethylenebis(indenyl)zirconium dichloride were

25 charged. In the autoclave, 40g of propylene was charged,
temperature was raised to 40T, and polymerization was

started. The polymerization was carried out for 60



As a result, the m xture was separated into a transparent 25 liquid article

and an yellow gel article. After standing them al one at r?ﬁg?ﬁﬁﬁgpg@gyre

over night, the volatile conponents were renoved by disti

drying was 20 October 2006 153 carried out at 120t for 8 hours under
reduced pressure. As a result, 17.05g of an yellow solid product was
obt ai ned. Exanple 12 5 Into a 200mL fott® necked flask in which the

at nosphere was replaced with argon, 40m of tetrahydrofuran and 40nil
(80mmol ) of ZnEt2 (2M hexane solution) were charged, and the m xture was
cool ed to 5Chimwes o Asia FesuldzefotheoPodymnerizatiqiy Al P4

(2.3314, tetrahydrqfuran sol ution S added_dropw se for 45m.nutes. After
conpl eti on of PEPHYAERe Bﬂaﬁfﬂeéh‘fagﬁ W‘Tﬁff\/\gglgg%i&?mn BEHEVE Y,y 90
m nutes and then, . fur £ at 4090 r 7 1 Ut en,;the tenperature
was | ower ed t ¥350d0 zoy* E@egg'ﬂ?ﬁ?ganggl.' %&@W‘?M‘ﬁ ot 113 H20 was added
dropw se for ﬁﬁ%#gg%tgs. After conpletion of dropw se addition, stirring
was carried out a 4" for 60 mnutes and then, further, at 40t for 120

mnutes.; As gressiivhd88sb¥! BbRpWahaquar-af ed into a transparent |iquid
article and an yell'ow gel article. After standing 20 them al one at room

tenperature over niMkd.atBeomel Eoulre neXEad EIE sk Wori ewh£6hv etieby
distillation, and drying was carried out at 1201 for 8 hours under reduced
pressure. Asaamospllere Was8Xxeplacadywlitbwasgiond afiteducredwsed
pressure drying under vacuum, 16.49g (90.07mmol) of
pentafluoroaniline and 70ml of toluene were charged, and
10 rthe mixture was cooled to 0C and stirred. Thereto,
176.6m1 of diethylzinc (1.02M, hexane solution) was
added, then the temperature was gradually Ija_ised to room
temperature, and stirring was carried ouf overrnight.
The content article became a white slurry. After
1s -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



obt ai ned. 25 Exanpl e

13 Into a 200mL four-necked flask in which the

at nosphere was replaced with argon, 40mlL of 20 Cct ober 200? 0 Aabber 2006

t etrahydrofuran and 40mL (80mol) of ZnEtz (2M hexane

ution) were

charged, and the m xture was cooled to 5C Thereto, 34.3nl (80mvl) of

3, 5-di fl uor ophenol

for 120m nutes. Afte
carried out at 50 fo
Then, the tenperatur
of H20 was a ‘ﬂr

(2.33M tetrahydrofigfan sol ution) was added dropw se 5
r conpl etion of dropmﬁse addition, stirring was

r 90 m nutes and then, further at 40tC for 70 m nutes.
e was lowered to 20°C by ice bath, and 0.72nml (40mmol)
opw se for 80 mnutes. After conpletion 10 of dropw se

addition, stirring ca t at 20t for 60 m nutes and then,
at 40 @ FERRER kEE a8 j

further,
article was obtalned

night, the volatlle conpone

As a result, a white yellow slurry

t [ Eaflad ©981 4 8N4 ver
g1k &fx%éaagégg¥éi%@%ﬁmb3ﬁd?%t|Ilgflonléﬁgégﬂg drying

was carried oytnrpdr k2Oiuh8r o8 BOWRY WRfiSppdddiced &regsviker Andga result,
14. 66g of an yellow solid product was obtained. Exanple 14 Into a 200mi

four - necked flradadindi €het SEmo2PhakraDtheeed fivad tte@mred, vl 90mBbragbn, 40l

of tetrahydrofuran
charged, and thexan

and 40nil (80mmol) of ZnEt2 (2M hexane solution) were
tag @ sadveod eddt d0micqf IMhhexene 8. Bwpr@cmaAN ) of

perfluoro-tert-butanol
were charged and the reactor was heated to 70C . After

the raise of temperature, ethylene was fed while

adjusting at an ethylene pressure of 6kg/cm’. After the

10 inside

of system was stabilized, 0.25mmol of

triisobutylaluminum was charged, successively, 1limol

of ethylenebis(indenyl)zirconium dichloride was

charged, 40.8mg (1204 mol-Zn) of the compound (I-7)

obtained in the above-mentioned (1) was further charged,

15 and polymerization was started. The polymerization was

carried out for 30 minutes. As a result of the

polymerization, 1.02gof anethylene-l-hexene copolymer

was obtained. Polymerization activity was 2.0 X

10°g/mol/h.

20 Example 10

Into a 300ml four-necked flask in which the

atmosphere was replaced with argon, 106ml of

25

tetrahydrofuran and 40ml (80mmol) of ZnEt, (2M, hexane
solution) were charged, and the mixture was cooled to
4T . Thereto, 14.5ml (32mmol) of pentafluorophenol

(2.21M, tetrahydrofuran solution) was added dropwise

for 50 minutes. After completion of dropwise addition,



(2.33M tetrahydrofuran solution) was added dropw se 25 for 120 m nut es.

After conpletion of dropwi se addition, stirring was carri A for
90 m nutes and then, further at 40 C for 70 m nutes. Then?gtcz(]:e{E)?gttn%@%ture
155 20 Cctober 2006 was |lowered to 20 by ice bath, and 0.72nml (40nmol) of
H20 was added dropw se for 80 m nut es.igfter conpl eti on of dropw se
addition, stirring was carried out at ¢ for 60 ninutes and t hen,
further, at 40 for 120 minutes. 5 As a result, a white yellow solution was

obtai ned. After standing it _al one at rogmtengerat e over, ni %ht, t he
vol atil e conpohbhrEingr HagchBvERepycarsied @btomt Ahd foF i R§RasTREr ri ed

t at 1200C f 8 h d d ., As | t 6.3 f
yel I ow sol id prOBBEFStIgadesobPaatat tehanyr oo XstFa BrbRz0BME fodfinecked
flask in which t I ' .y
tet ?ahlydr of :J(r:affB gﬁamﬁ‘egﬁs?ggﬁ%ﬁ)@ﬁoﬁ%%ﬁda(%f]%@g%@ %Plglc:)ilg[“i) ovrﬁ?swer e
char ged, dt ) I h 3 ﬁ?ﬁ}? f
1,1, g?S, 3?3_— h%;%g}i)l%#%@'}p%?o%%ﬂoeﬂ()%%%%?t?gt ?gﬁ%gfggéglaﬂ% c'go ut | %)%1) Ovvas
added dr@pwi sexd Q%128 , Né PLE8EngAlA S £100FId Lld ¥ 106a TP Wose2aslehhEs O,

stirring was carried 20 out at 5C for 90 minutes and then, further at 40°C
for 70 m nut eshedhgie miReurenpes aitocl adsnbareredni bedpe€athye eeebat h,

and 0. 72m (40mmol) of H20 was added dropwi se for 80 mnutes. After
conpl eti on of nitghti sEhenldigtinrringtwas icaynjesd oatr fed 8utours20@ienr 60
m nutes and then,
reflux condition (63 ). As a result, the component (A)
was obtalned as an yellow transparent solution.
10 | Example 11
Into a 200ml four-necked flask in which the
atmosphere was replaced with argon, 40mIL _c‘of
tetrahydrofuran and 40mi (80mmol) of ZnEt‘2 (ZM,V hexane
solution) were charged, and the mixture was cooled to
15 . 5C. Thereto, 34.3ml (80mmol) of 3,4,5-triflucrophenol
(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 20°C 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, further, at 40C for 120 minutes.
As a result, the mixture was separated into a transparent
25 liquid article and an yellow gel article. After standing

them alone at room temperature over night, the volatile

components were removed by distillation, and drying was



25 further, at 40 for 120 mnutes. As a result, a white vyellow solution
was obtained. After standing it alone at roomtenperature ' t he
vol atil e conponents 20 Oct ober 2006 156 were renoved by d?@%@[(ftf)g{ﬂ?g(?]% and
drying was carried out at 1201 for 8 hours under reduced pressure. As a
result, 15.47g of an yellow solid prodygt was obtained. Conparative
Exanple 1 5 (1) Polynerization After drying under vacuum an autocl ave
having an inner volunme of 400mlL equi pped with a stirrer and replacing the

?E g)s(gnfgr Sst ae(g%ﬁf,}l% t uﬁa%&\?\gg8a(“?hg‘%fj(cah(f:ithgxsfﬁgdrggalg?%‘?éé\ggt;%%%%é%gt | 0
709C. Aft t ' t " ot X d ( _
an et hyl eﬁre pr%%s%?iéég?ggkgﬁgpﬁg%%kﬁfgralffﬁi?ﬁgi %@ioée ?se‘ftaglncﬁwavﬁ&g usting at

stabilized, 0.&59%%1‘3& triisobutylal um num was charged, successively,
1.09 15 nol of ethyl enebis(indenyl)zirconiumdichloride was charged, 0.1n

(100LLmol ) of #pEhg161102M hexane solution) was further charged, and
pol ynmeri zati on was started. The polynerization was carried out for 30
m nut es. sAs a resuthtef at ROond ot 7méckhad fhhpkainr add ) tiea pol yner
was obtai ned. Exanple 16 (1) Synthesis of LL-oxo-bis(diethylzinc) Into a
200m f our - neckawosplaekei washrepliaeed atidgs pregen wasOmdplficed with argon
after reduced
tetrahydrofuran and 40ml (80mmol) of ZnEt, (2M, hexane
solution) were charged, and the mixture was cooled to
5C. Thereto, 13.7ml (32mmol) of 3,4,5-trifluorophenol
10 (2.33M, tetrahydrofuran solution) was added dropwise
for 45minutes. After completion of dropwise addition,
stirring was carried out at 5C for 90 minutes and then,
furt.her at 40C for 70 minutes. Then, the temperature
was lowered to 20T by ice bath, and 1.30ml (72mmol) of
is H,0 was added dropwise for 145 minutes. After completion
of dropwise addition, stirring was carried out at 20T
for 60 minutes and then, further, at 40C for 120 minutes.
As a result, the mixture was separated_into a transparent
liquid 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



25 pressure drying under vacuum 10m (10mml) of a hexane solution of

diethylzinc (1.02nol/L) and 50nml of toluene were charged ' re
was stirred. Thereto, 20 Cctober 2006 157 89.2ngy (4.95nn0??q%¢8§5€?%%§

gradual |y added dropwi se at roomtenperature. The content article becane
opaque in yellow in accordance with proceeding of the reaction. After 5
conpl etion of dropw se addition, stirr%gg was further carried out for 11
hours. The sol vent was renmoved by distillation under reduced pressure, and

drying was carried out to obtain 0.245g of an _yellow soljd. (2
Pol yreri zat i ort%%X@FO@Wiﬁﬁgaﬂﬁdéi’m%‘agﬁgmﬂﬂﬁ%BFOEPE% d?é'\[/'i %bzxafi"Pe

ther of wi th HUYHIABOMEEE CRERARE: 2878 S5 BCCHRF 10 IO hekbne. a5 o
h d d X h

aise of temperaruiBera ol e f B S i e SRR e R Y ene

pressure of Okel oy ALLEFohDR-oEISHHS L ST 465 Shabhl 2By 25T

of triisobutylalum num was arged, successlve

et hyl enebi s(i Beigny Al IrEAT M M ol Ao &£ BogHl.s 2 3R 106/ | Mol )

of ,u-oxo-bis(diethylzinc) obtained in the above-nentioned (1) was further
charged, and gpalpthiig wald eartdedbarct £d.5 Theopobprminabes amdechercarri ed
out for 30 mnutes. As a result of the polynerization, 0.663g of an
et hyl ene-1| - hefenether at 40C for 70 minutes. Then, the temperature
was lowered to 20C by ice bath, and 0.72ml {40mmol) of
H,0 was added dropwise for 80 minutes. After completion
10 of dropwise addition, stirring was carried out at 20T
for 60 minutes and then, further, at 40C for 120 minutes.
As a result, a white yellow slurry article was obtained.
After standing it alone at room.temperaturé over 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
5C. Thereto, 34.3ml (80mmol) of perfluorc-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 40T for 70 minutes. Then, the temperature



25 copol yner was obtained. Polynerization activity was 1.3 X106g/ nol /h.

SCB = 13.96, [77) = 1.30dl/g, Mwv = 88000, Mw~ M1 = 1.09. 20@@?5&3@(8%
158 Exanple 17 (1) Synthesis of bis(pentafluorophenoxy)zinC m
four-necked flask in which the atnosphere was replaced with argon after

reduced 5 pressure drying under vacuum, Om of hexane and 10m (10mmmol)
of a hexane sol ution of diethylzinc (1. 100nol /L ) were charged and the

m xture was cooled to -7890. Thereto, 20mL (20mml) of a hexane sol ution

(1.0mol /L) of pent af | uor ophen was gradual | y added_dropwi se at .room 10
t enper at ure. 'I‘1”1%S kR eFed a‘%‘h%ﬂ% B¥chfe BAFRe 3drQy7#RL GEABRAIARE wi th
se addi

o f { f d
féﬁﬁgfa'tﬂ?eo 4 Cyrsanart @?ﬁ?éaasEoggﬁ Y byt 1 AEEt %—ﬁﬂfﬁ#?ﬂ%ﬂthe
t d
rEier car 1 o ot od JQHEEsoogMILEES00AY BagEaLAd ol eozpeparate

reduced pressug Jy atB8°ofFor 120 minut
bi s(pent af | uoro C?'?ltg%oxy ‘?flzn% azisd eﬂgv\}n te solid. 13C Nl\/Igr( THF":j8r$u %S 141. 4

(m JC F3233Halg alfds81t20a WHLtel §810 ot oI GtEoRIREE)obidindd( MEter
JC- F=236Hz) (2) Polynerization After drying under vacuum an autocl ave

havi ng an i nngtavdingel of adofel aequopmetempeliratuste roverr anightr epiteeci ng t he
at nrosphere thereof with argon, 190nl of
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.
Examp;e 15
Into a 200ml four-necked flask in which the
atmoépheré 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-
hexaflucro-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 40T for
70 minutes. Then, the temperature was lowered to 20C
by ice bath, and 0.72ml1 (40mmol) of H,O0 was added dropwise
for 80 minutes. After completion of dropwise addition,
stirring was carried out at 20°C for 60 minutes and then,
25 further, at 40C for 120 minutes. As a result, a white

vellow solution was obtained. After standing it alone

at room temperature over night, the volatile components



25 hexane as a solvent and 10m of 1-hexene as a conononmer were charged

and the reactor was heated to 70cC. After the raise of te
et hyl ene was fed while 20 Cctober 2006 159 adjusting at a%ag?ﬂ§Péﬁ%006
pressure of 6kg/cnR2. After the inside of systemwas stabilized, 0.25mol
of triisobutylalum numwas charged, s ggessively, 1.09 nol of

et hyl enebi s(i ndenyl ) zi rconium di chl ori de"was 5 charged, 40ng (929nol) of
the zi nc conpound obtained in the above-nentioned (1) was further charged,

and polynerization was started. The | ymerization was carried out for 30
minutes. As aveRsIFETGvethBY G GhitptapRorend drmging was SERGHEASHE nexene

S8 = 15 5. | P8R PEHRRAEoB g ress B ks BB e

111. 50C. Ex ' f 40 ' 15

nethylborang' gﬁﬁéﬁhg%én%%ngQSSBﬁig &gpﬁﬁggﬂ%ﬁ;4ﬁgéip?§9§ﬁ¥éﬁqfﬁéy)

at nosphere Wa%dﬁﬁ%f?fﬁvéﬁhﬁaﬁﬁ¥ghl655-4”9 (10. 6mol ) of nethyl boric acid
of" to

(97% and 50ni uene were  charged and the mi xture was cooled to -78t.

Wil e 205 vi gorus|po s{hmeriRattilde slurry article, 20.8m (21 . 2nmol) of
ZnEt2 (1.02M hexane solution) was added dropwi se. A white gel precipitate

was prepared in aceuftEmnchryind umbeeasscwim tdre aartmaltawd herwipvg sm
addition. After conpletion of dropwi se addition, the
inner volume of 400ml equipped with a stirrer and
replacing the atmosphere thereof with argon, 190ml of
3 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 5kg/cnf: After the
inside of system was stabilized, 0.25mmoi 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, 10ml (1l0mmeol) of a hexane

solution of diethylzinc (1.02mel/L) and 50ml of toluene

were charged and the mixture was stirred. Thereto,



25 tenperature was gradually raised to roomtenperature, and stirring was
further carried out for 2 hours. Thereto, 11.9m (21.2muol q{:to 2006
pent af | uor ophenol (1.78M hexane 20 Cctober 2006 160 sol utio R&E
gradual |y added dropw se, and stirring was further carried out for 11
hours. The sol vent was renoved by distjl]ation under reduced pressure, and
drying was carried out to obtain 6.069“%? a white powder. 5 (2)

Pol yneri zation After drying under vacuum an autocl ave having an inner

vol ume of 400nl _equi pped with a stirrer and replacing the atnosphere

thereof with af§oAmI1ddnP Motk Qihdiss wasd abhy abdpdodrepwdSene as a

conononer 10 were charged and the reactor was heated to. 70r,. After the
rai se of tenpetatfPem &Rt U%R- fed while adjusting at an ethyl ene

f 6kg/ Af th Lpsi f t bilized, .0.25
0 "Cr1 1 sobuty!al i R BaC 8, Besali, dRARe G el TRl 1 T
t hyl bi s(i | ' | | 2 . 79nol f
The zinc. compairds FaRrsen s iy A 44080 88, heTE Uk e bh “Redor. " ar ded.

and pol ymeri zatsRp18R3 ofl 8/t BFopWiB P AMBI 1 ARl | 9Ps PBPngCRALT £dreHbfor 30
mnutes. As a result of the 20 polynerization, 3. 42g of an ethyl ene-

| - hexene copolgyaeriedasuebiairmad HuyserTEet solveniti was nétoved by
106g/ mol / h. Exanple 19 (1) Synthesis of conpound (I-8)
distillation under reduced pressure, and drying was
carried out to obtain 0.245g of an yellow solid.
: (2) Polymerization

10 After drying under wvacuum an autoclave having an
inner .volume of 400ml equipped with a stirrer anad
replacing the atmosphere thereof with argon, 190ml of
hexahe as a solvent and 10ml of l-hexene as a comonomer
were charged and the reactor was heated to 70T. 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, 1.04
mol of ethylenebis(indenyl)zirconium dichloride was

20 charged, 29.9mg (1464 mol) of i -0xo-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-l-hexene

25 copolymer was obtained. Polymerization activitywas 1.3

X10°g/mol/h. SCB = 13.96, [n] = 1.30d1/g, Mw = 88000,

Mw/Mn = 1.9,



25 Into a 100m flask in which the atnosphere was replaced w th argon,
18.3m (18. 7nmol ) of diethylzinc (1.02M hexane sol ution)

tol uene were 20 Cctober 2006 161 charged and the m xture %ggﬂgéggtgﬁés -78
"C. Thereto, 10.5nl (18.7mol) of pentafluorophenol (1.78M hexane

sol ution) was gradually added dropmﬁse15@fter conpl eti on of dropw se

addition, tenperature was 5 gradually raised to roomtenperature, and
stirring was further carried out for 1 hour. Then, 10m of a toluene
solution of 1.01g (9.36mmol) of 1, 3-cyclopentanediol (a mxture of

ci s-isomer andE¥RERLS doher: manufactured by Aldrich Co., Ltd.; purity =

959 d I dded 10 d | . irri
cartiea out old) ROHRCSHR 0L kS LBPDERE e oRRRIGE A st 11 ot on
under reduced Pres3ii ANHIME £8htineBkERAEIG O d Pl LhOOM

re tai n"5.44g of

t enper at ur e under uced " pressure to o t he conpound (1-8).

15 (2) Pol ym?r%@rﬂ&'é He £b! @ sdEPIG dHHIGF 1 MACHHTbAN a¥kOC @iy ng an
i nner vol ume of 400mlL equi pped Wwth a stirrer and replacing the atnosphere

thereof wth gEe8sut0atyehg GR¥aRe vaTunsolsmil G thetdite cdnd - bemEne as a
conononer 20 were charged ang the reactor was heated to 70C. After the

rai se of tenpefbtmmel ) eithglreanasoled i b€ dibsiflugl zhgedtl 0yl ene
pressure of 6kg/cnR2. After the inside of systemwas stahilized, 0.25ml

of triisobutyWeteshangedsndhepixtureceasicpeed too#8 L. 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 température 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 1-hexene as a comonomer
were charged and the reactor was heated to 70C. After

the raise of temperature, ethylene was fed while



25 nol of ethyl enebi s(indenyl)zirconiumdichloride was charged, 36.3ng

(122LLnol - Zn) of the conpound (1-8) obtained in the above- Ekﬁ@fﬂo@é)
was further charged, 20 Cctober 2006 162 and pol ynerizati on Was started.
The pol ynmerization was carried out for 30 minutes. As a result of the

pol ynmerization, 0. 53g of an ethylene-1;hexene copolymer was obtained.

Pol ynmeri zation activity was 1.1 X 5 1069/nn|/h Exanple 20 (1) Synthesis
of conpound (1-9) Into a 100n1 flask in which the atnosphere was replaced

i th of 1,2,3 10 trihydroxybenzeng and 30m of
Lol Uene ver e cﬁ§5&§§t ReehikLane RESSSHFF: of Oha/ SBol OF ker Gbe
Th t 15.8 of dieth 1. 02 exa ol ution) was
adgreg gropvvl seﬁi ?mrﬁ#seﬁ%nw%? gl&?hﬁ&n"& %tzi ‘?%erﬁture was |
radual ly ra tirgl ther, carrie
gut ufory24 nggé&g?h§£¥¥gméﬁ¥§§ma%g%hnng?ge? S&hta\¥§¥%$*engro
toluene sol utigg) wes &@%%n&ﬁf@ﬂﬁ&eﬁ&lﬁ?@%hﬁmﬁ{ atllarﬁoﬂaérwsgwp' etion

of dropwi se addition, and stirring was further carried out 20 over night.
Then, volsti| ecnakgeds! s somge (pempued) bys ehstilhatismpoand dbeasabid

prepared was dried at room tenperature under reduced pressure to obtain
the conpound {d- ¢he @bpviecimerriorsdd 0l) 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 2.7 X
10°g/mol/h. SCB=16.8, {7 ] =1.41d1/g, Mw = 97000, Mw/Mn
= 2.2. Melting point was 111.5TC.
Exaﬁple 18
(1) Synthesis of bis(pentafluorcophenoxyzincoxy)

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 stirringwas further carried out for 2 hours. Thereto,

11.9m1 (21.2mmol) of pentafluorophenol (1.78M, hexane



25 After drying under vacuum an autoclave having an inner volunme of 400n

equi pped with a stirrer and replacing the atnosphere ther ' n,
190m of 20 Cctober 2006 163 hexane as a sol vent and 10n1q%gcﬂﬁpﬁg§gp§8as a

conononmer were charged and the reactor was heated to 70t. After the raise
of tenperature, ethylene was fed while _adjusting at an ethyl ene pressure
of 6kg/cnR. After the 5 inside of systeﬂﬁ%mas stabilized, 0.25mvl of
triisobutylal um numwas charged, successively, 1.0u nol of

et hyl enebi s(i ndenyl ) zi rconi um di ch| ori de was charged, 26.0ng (119u. nol - Zn)
of the conpoun@°f¥tdpnicpasigraiyalinaddsst erppHiseneand Btipeingmaser

out for’ 30 m nerEeheReeaffledindbEorh Ll Wabinaernaad brent wagTamoxnd |
Tosgr i, 150 EaEpr e Eeop T aER. Eeae o Bk athr e o7 dritacVedont
L 2.5 tri hydronybeasenstans someil Fefednet, oy eBik ncpddl (50 ReT )

m xture was stifzpdpgNgmeeeadion 09C. Thereto, 23.7ml (24.2mmol) of
di ethyl zinc (1.02M hexane solution) was added dropw se. After conpletion

of dropw se addit a@tes elmpeing Wistdeesvaeadmalahy siicEth¥® hd9LAYy an
tenperature, and stirring was further carried out
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 Gkg/qnf. After the
inside of system was stébilized, O.25mmoi of |
triisobutylaluminum was charged, successively, 1.0u
15 -mol of ethylenebis{indenyl)zirconium dichloride was
charged, 34.2mg (61.7u4mol) 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



25 for 24 hours. Thereto, 12.1m (24.2mol) of pentafl uorophenol (2M

tol uene solution) was added dropw se at room tenperature. tion
of 20 Cctober 2006 164 dropw se addition, and stirring maéﬁigﬁﬁﬁgfggg ried

out over night. Then, volatile materials were renoved by distillation,
and the solid prepared was dried at roofy,tenperature under reduced
pressure to obtain 7.89g of 5 the conpound (1-10). (2)Polynerization
After drying under vacuum an autoclave having an inner volume of 400m

' d with tirrer_and . replacing the atmsphere thepeof w th argon
igglnfpgf \1v|0 he%&ﬁaefga%&aa%‘glVéﬁtﬁaﬁgrfrgnfa&f cf-t t Z-S'?r :?corﬁg’;?d?ﬁatro- wer e
Comper at ure, oty are Vel TralST g BadPakrrigblhene o (iyraf heaxans o o
6kg/ cn2. After glhgitilds) qﬁagfgfxahSﬁgﬁid\?&%ﬁ'dfﬁ%&S%fﬁgﬁk of 15

triisobutyl al um num was charged, succ

et hyl enebi s(i neempleai IGON6 £NaLbEWL 8R! ABMAY orf A i r 88uHEUwEL33 9
nDIYZn) of the cgﬁéound (1-10) gbtained in the above-nentloneé (1) was

further chargedradaed Inolnaisred &io @ o s enipairattir el h@n sEAeiriZa) Wag Was
20 carried out for 30 mnutes. As a result of the polynerization, 0.13g of
an et hyl ene- 1- fuxédher cpainjest outafoobl dioed. PudynelOmbtdda aolinenky Was

2. 6X 1059/nD|éQ1uE§%EPLE f?blg (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
distiilation under reduced pressure, and the solid
preﬁared 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
replacing 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 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

25 mol of ethylenebis(indenyl)zirconium dichloride was
charged, 36.3mg (1224 mol-Zn} of the compound (I-8)

obtained:U1theabove—mentioned(l)wasfhrthercharged,



25 (1) Synthesis of conmpound (I-il) Into a 100m flask in which the

atmosphere was replaced with argon, 8.On (8.2mml) of di | .z 2686
Cct ober 2006 165 (1.02M hexane solution) and 10m of to|§§p§0§g¥£

charged, and the mxture was stirred and cooled to - 78t. Thereto, 4.6nl
(8.2mmol) of pentafluorophenol (1. 78M;gtol uene solution) was gradually
added dropwise. 5 After conpletion of dropw se addition, tenperature was
gradually raised to roomtenperature, and stirring was further carried out

]E(r)r;naf ng Lred by Gl J%Lﬁﬁé‘éa%bf‘ w?%ﬁcﬁfé%%%rﬁ?%%ggéﬂgé’éﬁﬁ%@%nﬁas
StiTring was caggierdOoat equenoNuliur ek s Vol ALLLS (Bl 5 vere

renoved by distillation, t he so prepare room

tenperature unctﬁmn@éimsdtmaﬁsw@aé%@%%It%ﬁé?@-l%ei Re‘iﬂ.{p%&ﬂﬁ’eé' -11).

(2) Polymerization 15 After drying under vactum an autoclave havi'ng an

i nner vol une ofwakdQutit&imeédpeHoVyinb rd zeitioreractthy i £ Pkasi #g10hie at mosphere
thereof with argon, 190ni of hexane as a solvent and 10m of 1-hexene as a

conononer 5 wer d0Cdmgddhand the reactor was heated to 70t. After 20 the
rai se of tenperature et hyl ene was fed while adjusting at an ethylene
pressure of 6k i?ﬁ?@r the inside of systemwas stabilized, 0.25mvl

ct hyl enebi o(i ndehy 1B FRERTEPA EAmaaE drs) o T
Into a 100ml flask in which the atmosphere was
replaced with argon, 1.0lg (8.04mmol) of 1,2, 3-

10 ' trihydroxybenzene and 30ml of toluene were charged, and
the mixture was stirred and cooled to 0C. Thereto,
15.8ml1 (16.1mmol) of diethylzinc (1.02M, ﬁexane
solution) was added dropwise. After combletioh of
dropwise addition, temperature was gradually raised to

15 ~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

20 over night. Then, volatile materials were removed by
distillation, and the solid prepared was dried at room
temperature under reduced pressure to obtain the
compound (I-9).

(2) Polymerization
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



25 charged, 41.2ng (1179not-Zn) of the conpound (1-11) obtained in the

above-nentioned (1) was further charged, and polynerizati d.
The polynerizatign)mas 20 Cctober 2006 166 carried out fo?ﬂ%€@ﬁ¥%ﬁ?@?g

a result of the polynerization, 0.0848 of an ethyl ene-hexene-1 copolymer
was obtai ned. Polymerization activity was,1. 7 X105 g/nol/h. s As described
above in detail, according to the presen% i nvention, a conpound other than
a conpound of C}oup XIll as a conpound capable of formng a catalyst for
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production QHB?WHQ! al yst o onent f add tion
pol yneri zat i on corrprl sﬂ'ﬁ%e{he conpou% “aé\ Ot A @ t%d'g(;p fter

pol yrer i zat | on ey Gfudde TB¥let BipeliatNge NS HYTONY, A0 L8 ‘gfgﬁ;fea hi gh

pol ynmeri zation is activity, d AR efTréi ent Yprocess ng an
ol efi n pol yner aagjiuee irfe aCtahﬂ| é!ﬁhxﬁ.eheaﬂﬂéébﬁﬁe 5f! M?]E;Pblﬁat U\%e:art?le

provi ded. 20 Cctober 2006 167 CL An el ectr W t hdraw n
gr oup- cort ai ni hgsietealof e wis) staplLesesdcd oy S Deser al f0_r nul a
f93: 5 [ (ROu-1X2) k-1MsSQ nTr4R103-m[9] wherein Mo represents a zinc atom
X2 represents BRidsemputylaluminum was charged, successively, 1l.0u
mol of ethylenebis(indenyl)zirconium dichloride was
charged, 26.0mg (1194 mol-Zn) qf the compound (I-9)
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
polymgfization,0.24gofiﬂlethylene-l-hexenecopolymer
was 6btaiﬁed. Polymerization activity was 4.8X
10°g/mol/h.
15 Example 21
{1) Synthesis of compound (I-10)
Into a 100ml flask in which the atmosphere was
replaced with argon, 1.02g (8.07mmo;) of 1,2,3-
trihydroxybenzene and 30ml of toluene were charged, and
20 the mixture was stirred and cooled to 0C. Thereto,
23.7ml1 (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
25 for 24 hours. Thereto, 12.1lml (24.2mmol) of

pentafluorophenol (2M, toluene solution) was added

dropwise at room temperature. After completion of



of the Goup XIV, Goup XV or Goup XVI of the Periodic Table; when a

| ural nunmber of X2 |Is exist, they may be nutually the sa dy'gf nt;
EQ represents a fluorine 10 atomcontaining group; when a p u@%F ﬁh%@gg of
R9's exist, they may be nutually the sane or different; T4 represents a
boron atom or an alum numatom RI10 reprpggents a hydrogen Iaton) a hal ogen
atom or a hydrocarbon group; when a plural nunber of R10's exist, they_
may be nutually the sane or 15 different; "k" represents a val ence of Mp;
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1<nx3. 2. The co nd agcor T f P_ e san ey
atom or an oxy t ( he ALS ,
wherein RO is g??ﬁgffﬁgggd ﬁ?ﬁrpcggggﬁqggbup.é% #ﬂ% %%ﬁﬁpﬁﬁﬁoggﬁopﬁing to
claims, wheredns¥iiFagion! ubid nalil stiivla graariia {auoatiahest g
group. 5. The conpound according to any one of claims 110 3, - her ei n
T4 is a boron #emper@tureaindysire@inencprebauraddiol b8t A% YTRIdF Yd On
conposed of the electron wthdrawi ng group-containing metal conpound (1)

of any on® of th&i eempaund.(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 argoﬁ, 190ml of

10 ‘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/¢ﬁﬁ. After the
inside of system was stabilized, 0.25mmol of

15 .triisobutylaluminum was charged, successively, 1.0
mol of ethylenebis(indenyl)zirconium dichloride was
charged, 38.6mg (1334mol-Zn) of the compound (I-10)
obtained in the above-mentioned (1) was further charged,
'and polymerization was started. The polymerization was

20 carried out for 30 minutes. As a result of the
polymerization,0.13gofenxethylene—l-hexenecopolymer
was obtained. Polymerization activity was 2.6 X
10°g/mol/h.
Example 22

25 (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 solid prepared was dried at
room Fémperature 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 1-hex§ne 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 (1174mol-Zn) of the compound (I-11)
obtained in the above-mentioned (1) was further charged,

and polymerization was started. The polymerization was
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carried out for 30 minutes. As a result of the
polymerization, 0.084g of an ethylene-hexene-1
copolymer was obtained. Polymerization activity was 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 coﬁpound, a
catalyst for addition polymerization Whiéh is made by
using the compound and reveals a high polymerization
.activity, and an efficient process for producing an
olefin polymer using the catalyst for addition

polymerization, are provided.
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CLAIMS:
1. An electran withdrawing group~-containing metal compound
(I) represented by the general formula [$7:
[ (R%w:1X?) kiMP0] 4 T*RYY, (]

wherein M° represents a zinc atom; X? represents ap atom
of the Group XIV, Group XV or Group XVI of the Periodic
Table; when a plural number of Xz2's exist, they may be
mutually the same or different; Rgrepresents a fluorine
atom-containing group; when a plural number of R*'s exist,
they may be mutually the same or different; T! represents a
boron atom or an aluminum atem; R represents a hydrogen
atom, a halogen atom, or a hydrocarbon group: when a plural
nunber of R's exist, they may be mutually the same or
different; "x" represents a valence of M5; my» represents a

valence of X?; and "m" represents a numeral satisfying 1<m<3.

2. The compound according to claim 1, wherein X? is a

nitrogen atom or ap oxygen atom.

3. The compound according to claim 1 or 2, wherein RY is

fluorinated hydrocarben group.

4. The compound according to claim 3, wherein M® is a

fluorinated aryl group or fluorinated alkyl group.

5. The compound according to any one of claims 1 to 3,

wherein T is a boron atom.

6. A catalyst component for addition polymerization
composed of the electron withdrawing group- contalnlng

metal compound (I) of any one of claims 1 to 5.



