31 July 2006 1 ELECTRON W THDRAW NG GROUP- CONTAI NI NG METAL COVPOUND
BACKGROUND OF THE | NVENTI ON Field of the Invention The present ; iﬁM&@b@ﬁn
relates to an el ectron -wthdraw ng group-containing netal conpoln
conmpound is useful as conponent for addition polynerization. Description
of Related Arts Since olefin polyners such as pol ypropyl ene and

pol yet hyl ene are excellent in mechanical properties, chenical resi stance
and the |ike argLEcTRON eﬁiwnmhﬁh@néﬁobﬁtwﬁh&hgﬁ% diﬁ{i!;
econom cal efficiency, they have been w dely used for varlous di ng
fields. These ol efin polymers have been conventionally produced by

pol ynmeri zing an olefin using a conventional type solid catalyst
(multi-site cataly ines a solid catalyst conponent obtai ned
by using a , metal M‘E ér%u'ﬁﬂ E\ARVERTIQN titaniumtrichloride or
tltanlun1tetrachlor|de with a nmetal conpound of Goup Xl represented by
an organoal unitierhc @ diliel Ipventitens for produci ng an addition pol ymer,
whi ch pol yneri zes an addition-pol yneri zabl e nononmer using a 31 July 2006

2 so-call ed sifTllee spreseatal yShvenepaned 1yl Lo0di NitRY aant r agpd & i oo, et al
conmpound mh%§g€|s different froma solid catal yst conponent having been
[

used fronVd gﬁng group-containing metal compound. This compound

is useful as component for addition polymerization.

D Lot F Related Art

Since olefin polymersrsuch as polypropylene and
polyethylene are excellen£ in mechanical properties,
chemical resistance and the like and excellent in
balance between those pfbﬁerties and econonfical
efficiency, they have been widely used for various
molding fields. These clefin polymers have been
conventionally produced by polymerizing an olefin using
a conventional type solid catalyst (multi-site
catalyst) which combines a solid catalyst component
obtained by using a metal compound ¢f Group IV such as
titanijium trichloride or titanium tetrachloride, with a
metal compound of Group XIII represented by an
organcaluminum compound.

A process for producing an addition polymer, which

polymerizes an addition-polymerizable monomer using a



exanpl e, a netallocene conplex) with an alum noxane or the like, is

cent| roposed. For exanple, JP-A- 58-19309 reports a procegs s -a8s
L?s(cchoBenPadienyl) zirconi umdichl oride and net hyl alun1noxane§
Further, it is reported that a specific boron conpound and such
transition metal conpound are conbined. for exanple, 10 JP-A-1-50203
reports a process using bis(cyclopentadienyl)zirconiumdinmethyl and trl(n-
butyl) amoniumtetrakis (pentafluorophenyl) borate. The olefin polyners

bt ai ned b | i e siste catalysts have a narrower nplecul ar
3ei glhtn edi s%/r ?Eﬁ? igé’%ri?%ﬁ %ﬁ'%%eat%lo ?a%g%%‘v ﬂ?&(ﬁ;ﬁfﬁx ﬁ?f}bitr?agw $ol i d
I | t & rai . _
omogbncously Soaor e A i c%as*ﬂzo?ﬁa Egatg% iﬁggﬁeﬁmﬂ %gf%; i
comventi anal Type. a0t & catnl yorPPaeAERakaAl daEANa ) Mhedbi tete,

A : : _ : Vol
talyst conposeampler, aafiélt&locpakydBmplak)oniRasafegMun?hedSineby
g?udigd, azg the kinds of netals used for main catal yst conponents are

wi dely réport eeh®vbikeheisespertitly Grupssed. t Rer2exBarpiedi gyFaple. For
exanple, in Angew. Chem Int. Ed. 3-a 428 (1999), it reported that a
met al | ocene cotfpt BX308fremer tp qupnddes s usis gGbdisy Sfid lopest aefenigl §l | ocene

. : on
31 July 2006 co und_are effective as the main catalyst conponents.
t he ot%er hané%%ﬁégﬁk%-@%?%ﬂ9§ﬂd@oﬁﬁ6n@ﬁ¢h§§ adumigiixaner Furtikenbi ni ng

with the nEtaGHP%§P§éE%F¥éa(éHat a specific boron compound and such

transition metal compound are combined. For examble,

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

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

20 conventional type solid catalyst is obtained.

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

25 Periodic Table. For example, in Angew. Chem. Int. Ed.
38 428 (199%), 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

Goup XIIl, a boron conpound and the Iike have been mainly deéFbﬁﬁgﬂgg
Further, when an addition polynmer such as an olefin polyner i35 | d
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 conponéﬁt of polynerizing an olefin
conposed of an al um num conpound having an el ectron withdrawi ng group or a

roup containing an electron_w thdraw ng group. An olefin 15 polyner
%avi I?\g a certaFﬂmHQQ‘P@eaBP #F §ACKBVecas dhevmiag catadyisé cbmponed tisy usi ng
since it cannot be always said that the

th | um num ¢ nd. weyer,
hi Shamljlmecul arBHp\/\gHShf)ti Ta t 15 %i gR-catadvet campangneoapoannt  as

: : i ' t. 20 of high nol ecul ar
oo gt has. et £RarBE FEEAMEIA Kb M RHAHEGR LApda S eomLam T osant

wei ght, has been

I nvention is t LAX] ah] e ﬂaﬁfrnin catal yst for
addition 25 plg?n;,/nlgargitgg%io%r?%%i cﬂigeu\%lgd?ﬂ %na af%{ ( rb%*@ﬁ%?‘gzg?ﬁg ing(:Hr)rZ![ Lgdby
ing assa catal hfld CORPORENE xPEE VRt QP AN _
?ﬁgrgof, a cataﬁ?gip%? July 2006 r4@%onppnent #oroad%?@Pon o%bngPgatlon
conposed of a lidosmioand, beapahlad ndfy fquvar@paacatal yst for addition

pol ymerisation which reveals a high polynerisation activity, a catalyst
for addition pol ynBurtaeronwhkncan issid®idbopolymer such as an olefin
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 electron 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 hovel 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 using the catal yst conponent and reveals a high polynerisation activity,
and an efficient process for producing an addition polyner usiﬁﬂﬂ%ﬁ@b
catal yst for addition polynerisation. Nanely, according to the pr seﬁ%
invention there is 10 provided an el ectron w thdraw ng group-containi ng
metal conpound (1), (also referred to hereafter as conpound [A]),

obt ai ned by a process conpri sing contact?ng (a), (b) and (c) described
bel ow in the presence of an ether conpound as a solvent: 15 (a) a conpound
represented by the general fornmula [11, MLICIIIl (b) a conmpound
represent edofpohbargengsal b@igid 2l po1gleRibaPiod Hdghodtfl (6F a5
conpound represented by the general fornmuta [31, R 2 g-2)7 1 H2 [31 25
wher ei n i nceagbugfl,t hesgemaral dor nebagindl 40 E3tallstr eFRsefEi ALt om
of Goup Ill to XIl or the |anthanide series of the Periodic Table; c
repr esent spalyvakensatdabnMivhich retendsent highhypdleget iadamord 4w 8gian, at om
or a 31 July 2006 5 hydrocarbon group; when a plural nunber of L1's exist,
they nmay be tatabysty the sadditdodi fhelentérifdtiepr edenils ds hahdgerby
atomcontai ning group; R 2 represents a hal ogenated hydrocarbon group;
when a p¥ub&LnHunbeheof fapalgsexi seompoeynt negnde mewedly the sdrglor

different; each of T' and J1 .independently represents a nitrogen atom or
an oxygen apéﬁwerlsatlon activity, and "an efficient process for

producing an addition polymer wusing the catalyst for
addition polymerisation.

Namely, according to the present invention there is

10 provided an electron withdrawing group-containing metal

compound (I), (alsc referred to hereafter ag compound [A]),

obtained by a process comprising contacting (a), (b) and {¢)

degcribed below in the presence of an ether compound as a

solvent:
15
(a) a compound represented by the general formula [1],
M'LC [1]
(b) a compound represented by the general formula [2],
20 R T'H [2], and
{c) a compound represented by the general formula [3],
R%q.20'H, [3]
25 wherein in each of the general formulae [1] to [3], M

represents an atom of Group III to XII or the lanthanide
series of the Periodic Table; c represents a valence of M';

L' represents a hydrogen atom, a halogen atom or a




and each of p and q represents a val ence of T3 and J1, respectively

Furt her conpounds recited below as [B] to [E] have been 10 |n *g

during the devel opnent of the present invention, but are not cons ered t
formpart of the invention of the present application: [B] A conpound
obtained by contacting (d), (e) and (f) described below. 15 (d) a conpound
represented by the general forrmula [41, M2 L 2 d (41 (e) a conpound
represented by the general formula [51, 20 R3 r-:LT 2 H[51, and (f) a
conpound represented by the general formula R4 (j2 H-,) f [6] 25

(wherein i Hiy@@BBa%)ohh%rgﬁg)er av&hefrgam %f‘ﬁrgflnhfﬁbgf@] tothQI.p vk e%r t l‘ﬁgﬂz atom

of Group |1

to Goup | ant Series o er|o

represent smayvabencuQiaMy the? Lapkesspt Sdiaffyldé&gen@t OFg, @eQ@hQSe% atom
or a 31 July 2006 hydrocarbon group; when a plural nunber ?

t hiay 1l sB¥nbe ol Usd tya idens agecap ; did eFditesdhds I épm%ge%aﬁdbd
electron -wi thdrawi ng group or a group containing an electron-w thdraw ng
group; R 4hyéppesebba agrouganiwherb gpluprdiaviudar bt erces afxifst eagtel T
2 and J2 independently represents an atomof the Goup XV or Goup XVl of
the PeriddinayTadi® emutupdpyeddre ssamgaleanc@ibfefedt; emdlepofsant smi vat ence
and "f" is an integer of 2 to 10.);

exi st ,

of 32;

10

15

20

25

independently represents a nltrogen atom or an oxygen atom;
and each of p and g represents a valence of T!' and J%,
respectively.

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

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

described below:

(d) a compound represented by the general formula [4],

M2L3d (4]

(e) a compound represented by the general formula [5],

R, .T%H [5], and

(f) a compound represented by the general formula [6],

R*(J°He 1) ¢ [6]

(wherein in each of the general formulae [4] to [6], M°
represents an atom of Group III to Group XII or lanthanide
series of the Periodic Table; d represents a valence of M?%;

L’ represents a hydrogen atom, a halogen atom or a



10 Cj A conpound represented by the general formula [ 71 R6 1 M3 T3_MB R
6 9- 1.1 M RS_ R6 S2 9.2 h (wherein M3 represents an atom of Ilﬂﬁ gPé)éup to
Goup Xl or lanthanide series of the Periodic Table; when a “plu ¥

nunber of M3, s exist, they may be nutually the 15 sane or different; T 3
represents an atomof the Goup XV, Ggzgoup XV or Goup XVI of the Periodic
Tabl e; when a plural nunber of T 3, s exist, they may be nutually the
same or different; R 5 represents an electron -withdrawing group or a

| -W t hd | nb f
s vt ot ”@%ﬁﬁ@gﬁ M N A T A
|
& 1oront. g HEn Ry Py AlBuTier o i G It e fiA ¥ ndprdle I?fé‘%fegrem :
a val ence of 3 eleacﬂﬂ:o -wi?ﬁ&ﬁﬁ@@hﬁoérBUBEE)i"a rJuﬁ’rchEPEEJ.ﬁin

conpound represented by the general Fmul a 4 (X1R7 j)? RBj -t 181
5 (wherein Mt glajieseit w1 8AdeheTne dgritdy ow tepeegentsXldn Wrdanidani de
series of the Periodic Table; X1 represents an atomof the Goup XV,

G oup XVsor Gomgup XhAvifigt AevRiened ofTay eactenf aThlandl Jhunber of X1 °
S exist, they may be nutually the sanme or different; R 7 10 represents an
el ectron-wt hd{rbiﬂpﬂ}l@@tlbymem‘qr@ubs agoatainmfh herGrdep PbarGudup awi ng

group; when ax%l ura 2]
I of the Perlodic Table; r represents a valence of T°;

e represents a valence of J’; and "f" is an integer of

2 to 10.);
10' [C] A compound represented by the general formula [7]:
6 .
RS, —Mm3 LT3 M3\ g6
l ' ‘ [71
5 6
R s_2 R g-2 h

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

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



nunber of R 7, s exist, they may be nutually the sane or different;
hydr ogen atom a hal ogen atom or a hydrocarbon géP;’LHyz 6
pl ural nunber of Ra's may be 15 nutually the sane or different]; t0’j to

represents a

represents a
(err)j; and
); and [E] A

to Goup Xl
nunber of M’

val ence of Mi; "to' represents a nuneral satisfying O<t
i

RB

" represents a nuneral |ess by one than the val ence of XI1.

conpound represented by the general fornmula [9]: 20 [ (R9,-,X
2 )k-1 M5 01, T4 R10 3-m[91 (wherein M represents an atom of the G oup

, i d i f the Perjodic Table, wh | ural
SE L R TR AT LPRGote Doam@n o i RN 0080

represents an aat

Peri odi ¢ Tabl
the sane or
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or a group-contain an € ng grou

h o] |V, 25 Group XV or Group XVI of the
€; %%%ip$E%I %%nﬁ%: r'%df X2, s exist, they may be nutually

31
n a

plural nunber of R9's exist, ﬂﬂWRHQ’t tiglj_n;ut ually they same or different; T
-1 '

4 represents
represengs a

an atom of the G oup of the Periodic Table, R10
twige pgen Mt @pre seltd QLA tRIPBOthd Bydugc 1 Dofo s

when a

. plural nunber of R10's exist, they may be nmutually the sane or different;
"k" representX¥Ih onl tacthahille daries epf esleat Bemivadiendatdfe X2¢' and "ni
nuneral satisfying 1;(err)m(err)3.) 10 Further, the present

represents a

i nventi on andreb¥eseRts van akee ¢

10

15

20

25

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; R® represents a hydrogen atom, a halogen atom
or a hydrocarbon group; a plural number of R°'s may be
mutually the same or different; "j" represents a valence
of M*; "t" represents a numeral satisfying 0<t=3j; and
"i" represents a numeral less by one than the valence
of X'.); and

[E] A compound represented by the general formula [9]:

[(R°..1X*)k.; M0, TR, [9]

(wherein M° represents an atom of the Group [Il to Group
XII or lanthanide series of the Periodic Table; when a
plural number of M°'s exist, they may be mutually the same
or different; X’ represents an atom of the Group XIV,
Group XV or Group XVI of the Periodic Table; when a plural
number of X’'s exist, they may be mutually the same or

different; R’ represents an electron-withdrawing group

Gxoap | Kddt r abedupnXdemiGram ow.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Respective ML to Mb in the general
formulae [1] , [4], 15 (71, [81 and [91 represent an atom of ?P?‘ngeb@ 1]
to the Goup XII or lanthanide series of the Periodic Table o

El ements (Revised edition of | UPAC Inorganic Chem stry Nonencl ature 1989).
Specific exanples thereof include a scandi um atom an yttriumatom a
titaniumatom 20 a zirconiumatoma vanadiumatom a chromumatom a

nol ybdenum atom a manganese atom a rheniumatom an iron atom a

rut heni um at om oz aglralup avebtaiaingch edecatrom- wi tildkav iaganowp patieadi um
atom a platinumatom a copper atom a silver atom a gold atom a zinc
atom 25 a cadnaupilatred namberc ety Rat snexissanbhevnmayole BHtopddsr fihem
atomand the like. As ML to Mb , an atomof the Goup XIl is preferable in
particul ar, andsamei ma atiohfsdenul yT2000r9sestapsn pilemedbl ¥ie ReEpBRt i ve
c, d, g, j and k in the general formulae 1 41, [ 71, [ 81 and [ 91
represent a val $4éé of the Periggic/Ratket RyeF§PTaRant sor haydhRIen aledh M
is a zinc atom c is 2. Respective L' and L.2 in the general forrmulae [| |

and (4] ré&pres@nhad ogedy GHedm B#Bndt BYREPEGEROR GRBIP 2 WRGHr Bc RS gr oup,
and when a plural nunber_of L1's and 2,S exist, the e nmutual | y the
same or di f]l‘oereﬁt]?“bf(? e & fJi_% &t e‘l's""%if PHE tﬁ%l%ﬁgﬂgﬁg%t?‘ﬁ f‘a"gen(? 2
i nclude a fluori at o a.chl ari ' s.ang,» an_i odi ne
atom As a hydrgég%l?&'ﬁngr’oupqcl n(}{éﬁ}g%%ﬁ% 3 E%Q%E% VO ;2%

represents a valence of x*; and "m" represents a numeral

satisfying 1=m=3.)

10 Further, the present invention and alternative

embodiments are illustrated in detail below. .

DETAILED DESCRIPTION OF THE INVENTIdN

Respective M' to M° in the general formulae [11, [4],
15 [71, [8] and [9] represent an atom of the Group III to
the Group XII or lanthanide series of the Periodic Table

of the Elements (Revised edition of IUPAC Inorganic
Chemistry Nomenclature 1989). Specific examples thereof
include a scandium atom, anyttriumatom, a titaniumatom,
20 a zirconium atom , a vanadium atom: a chromium atom, a
molybdenum atom, a manganese atom, a rh‘enium atom, an
iron atom, a ruthenium atom, a cobalt atom, a rhodium
atom, a nickel atom, a palladium atom, a platinum atom,
a‘ copper atom, a silver atom, a gold atom, a zinc atom,

25 a cadmium atom, a mercury atom, a samarium atom, an
ytterbium atom and the like. As M' to M>, an atom of the

Group XII is preferable in particular, and a zinc atom



al kyl group, an aryl group or an aral kyl group is preferable. 15 As the

al kyl group, an alkyl group having | to 20 carbon atons is pr@fﬁh ?b@g
Exanpl es include thereof a nmethyl group, an ethyl group, a n-propg gr oup,
an isopropyl group, a n-butyl group, a sec-butyl group, a tert-butyl
group, an isobutyl group, a n-pentyl group, 20 a neopentyl group, a n-hexyl
group, a n-octyl group, a n-decyl group, a n-dodecyl group, a n-pentadecyl
group, a n-eicosyl group, and the like. A nethyl group, an ethyl group,

an | sopropyl gyoup, tert-butyl group or an isobutyl group is nore
pref er abl e. 2%1§\ °8ﬁePGPfPﬁ' €i kyl groups may be substituted with a

hal ogen at om such as_a flu%rine atom a.,chloripe. atom a brom ne atom or
an iodi ne atom ExanPr&gestitifeCzd gyl k 1)) thegpngradpf aEYRAGe1 to 20
carbon atons i £h 4 S ti ed w t he hal ogen_ at i ncl ude a

f 1 uor onet hyl V@fﬁupf,é]a' dﬁfhoﬁéloi’reaflh%lvi H(;]r SPTECRTT 19 4G %‘Eﬁﬁgﬁloﬁﬁ, a
chl oronmet hyl @f*Q0UPesBedi§HeqrONE 5.hL| Q | _group, a

br ononet hyl group, aﬁedi bronol&onetﬁé#%’?%&lg&p&%{'rVb[?gcn%in%%h%?&%}éoﬁg?man

i odonet hyl greups a2 di i odonet hyl group, a triiodonethyl group, a
fluoroethyl group, a difluoroethyl group, a trlfluoroethyl group, a
tetrafl uoroethyl gRespecaiive pémﬁafLﬁqnpehbybeﬁéQﬁnaf&rﬁhh@k@ﬁl?yén&roup, a
di chl oroet hyl group, a trichloroethyl group, a tetrachloroethyl group, a
pent achl or oet H#i] grangesent a hydrogen atom, a halogen atom or a

hydrocarbon group, and when a plural number of L!'s and
L’'s exist, they may be mutually the same or different.

10 Specific examples of the halogen atom in L' and L? include
a fluorine atom, a chlorine atom, a bromine atom, and
an iodine atom. As a hydrocarbén group in L' and L2, an
alkyl group; an aryl group or an aralkyl group is
preferable.

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

20 a neopentyl group, a n-hexyl group, a n-octyl group, a
n-decyl group, a n-dodecyl group, a n-pentadecyl group,
an-eicosylgroup,andthelike.Anmthylgroup,anethyl
group, an isopropyl group, a tert-butyl group or an
isobutyl group is more preferable.

25 Any one of these alkyl groups may be substituted
with a halogen atom such as a fluorine atom, a chlorine

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



bronoet hyl group, a di bronoethyl group, a tribronmoethyl group, a

t et rabronoet hyl group, a pentabronoethyl group, 15 a perfluorogfﬂpyboggoup,
a perfluorobutyl group, a perfluoropentyl group, a perfluorohexyl-group, a
perfl uorooctyl group, a perfluorododecyl group, a perf |uoropentadecyl
group, a perf luoroeicosyl group, a 'p?rchloropropyl group, a

perchl orobutyl group, a 20 perchl oropen 9I group, a perchl orohexyl group, a

per chl orooctyl group, a perchl orododecyl group, a perchloropentadecyl
a per bronobut yl

group, a perchloroeicosyl group, a perbronopropyl group,

group, a perb‘?g]%r%geﬂf’?l}/’apg%@}’&n% betr dfoRaxPrngad@ms FiEscipek$r onvoct yl
group, a perbr cyl .gr el r br onopent adecyl group, a

per br onoei cosy€&%gggguéﬁg%fﬁﬁ thekg.gigﬂej‘u? OB 1 y4e frekuoramethyiky|
groups may be | al |t ut i th an algg [ou ch as a net hoxy
group, an etﬁ%@%ﬁ théigﬁgikg’ |€§kfﬁﬁF%a | 8x ﬁf%ﬂﬁrsﬁsﬁﬂag 9%OBRenoxy
group or the |4 keh18FoRBtalal ¢ b | oxy. group or the
li ke, etc. As the ary? grogp,ﬁan r'yl g#gﬁ%fﬁgswﬁghgltggé%mkafbon atons is
preferabbe. ExanpileborHREERY1 BTMGE % RS bme SELHYUP r%uﬁ',t%: yl' group, a
3-tolyl group, a 4-tolyl group, a 2,3-xylyl group, g , 2-xylyl group, a
2,5-xylyl grombﬂ@nmétﬁyxybxbu@r.owp,tm&dlnméyhymrﬁgeu a 3mo-xylyl
group, a 2,3,4-trinethyl phenyl group,.a 2,3,5-trinethyl phenyl group, a

2, 3, 6-tr| met hylogieagthyl @npum. 2, aitodomethyilygpbepyla grdipdanethyl

3,4,5-trimet hyl phenyl group,
group, a fluoroethyl group, a difluoroethyl group, a

trifluoroethyl group, a tetrafluoroethyl group, a
- 10 pentafluoroethyl group, a chloroethyl group, a
dichloroethyl group, a trichloroethyl group, a
tetrachloroethyl group, a pentachloroethyl group, a
- bromoethyl group, a dibromoethyl group, a tribromoethyl
group, a tetrabromoethyl group, a pentabrémoethyl group,
15 a perfluoropropyl group, a perfluorobutyl group, a
perfluoropentyl group, a perfluorohexyl group, a
perfluorococtyl group, a perfluorododecyl 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 like.



a 2,3,4,5-tetranet hyl phenyl group, a 2,3,4,6 15 tetramet hyl phenyl group, a
2,3,5,6-tetranet hyl phenyl group, a pentanethyl phenyl group, ap ﬁhh¥éﬁ§anyl
group, a n-propyl phenyl group, an isopropyl phenyl group, a n-% ¥ enyl

group, a sec-butyl phenyl group, a tert-butyl phenyl group, a n-pentyl phenyl

group, a 20 neopentyl phenyl group, a n-hexyl phenyl group, a n- octyl phenyl
group, a n-decyl phenyl group, a n- dodetyl phenyl group, a

n-tetradecyl phenyl group, a naphthyl group, an anthracenyl group and the

i ke, and phenyl group is nore preferable. 25 These aryl groups may be
partially substitut Hrﬁﬁﬁﬁ- sy enl by bngsovhsamay fHeu@anmialbm a

chlorine atom bb{ﬁgine atomor an iodine atom an al koxy group such 31
July 2006 12 SPSEHERRBRWiER @ 2 HROBY K5E81R) FYGH @8 a methpky, gmmupar y| oxy

2 Denzyl oxy orBus SIOARITPUE S thS S1kE. R aTMIGHY GRS SHeBIatiyl
O LD S PRerSEBELRR, B e S B AR e TR FRGHIRE loh
7o, 3505 T NI g Btk RS L gmt i e 9t
a3( gi 6- dl met hyl pleawheeipy|grs@sP andaf 1 4r HPREVY HRNERY 3 FRidMoPr OUP,
(3. atoms is preferable. Examples thereof include a phenyl
group, & 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,
a 2,3,4-trimethylphenyl group, a 2,3,5-trimethylphenyl
group, a 2,3,6-trimethylphen¥i group, a 2,4,6-
trimethylphenyl group, a 3,4;5-trimethylphenyl group,
a 2,3,4,5—tetraméthylphenyl group, a 2,3,4,6-
15 tetramethylphenyl group, a 2,3,5,6~-tetramethylphenyl
group, a pentamethylphenyl group, an ethylphenyl group,
a n-propylphenyl group, an isopropylphenyl group, a
n-butylphenyl group, a sec-butylphenyl group, a
tert-butylphenyl group, a n-pentylphenyl group, a
20 neopentylphenyl group, a n-hexylphenyl group, a n-
octylphenyl group, a n-decylphenyl group, a n-
dodecylphenyl group, a n-tetradecylphenyl group, a
naphthyl group, an anthracenyl group and the like, and
a phenyl group is more preferable.
25 These aryl groups may be partially substituted with

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

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



di et hyl phenyl ) met hyl group, a (2,3,4 15 tinethyl phenyl ) nethyl group, a
(2,3,5- tinethyl phenyl)nethyl group, a (2,3,6- tinethylphenyl) h@¥? ﬁéoup,
a (3,4,5- tinethyl phenyl)nethyl group, a (2,4, 6- tinethylpheny?f 9
group, a (2,3,4,5 20 tetranet hyl phenyl)nmethyl group, a (2,3,4,6-
t et ramet hyl phenyl ) met hyl group, a (2,3,§ 6- tetranethyl phenyl)nethyl group,
a (pentanet hyl phenyl) nmet hyl group, an fethylphenyl)nethyl group, a
(n-propyl phenyl ) net hyl 25 group, an (isopropyl phenyl)nethyl group, a (n-
butyl phenyl ) met hyl group, a (sec-butyl phenyl)nmethyl group,_ a
(tert-butyl phehyi ?nlgf-%;gPX@’r é?fﬁ?,u%r (F 32thaky gmesP oF gdir ylbkenyah net hyl
group, a (neop henyl ) nmet hyl group,, —a (n-hexyl phenyl)nmethyl group, a
(n-octyl phenyl?&%{hgy gépégp,suzfﬁ( r‘?%déacﬁh;ﬁ{é(ﬁéﬁ( )%?%I oFr bip, LaXen- or
dodecyl phenyl) I - ecyl phenyl )nethyl 5 group,.a
napht hyl met hylé%tra%é&,kqéln %ﬁg%roﬁf e%\lg{:%dsrél)ﬁ’%}zcﬂ%o}%ﬁﬁﬁeoﬁ , Eéﬁﬂ' a
groups nmay be partially

benzyl group igt&ore preferable. These aral ky
substituted with a hal ogen atom such as a fluorine atom a chlorine atom

a bronise atom ansieﬂénéralﬁﬁuogrbﬂg,!hhearamk?hkﬁfﬁugrﬁugi£% gugh as a

met hoxy group, an ethoxy group or the'like, an aryloxy group such as a

phenoxy group 20 calrddn k¢omer ianpreaf arkplexyEgainpesUERe 2808 DEOTYAOXY

group or the like, etc. Each of the above-nmentioned L' and L 2 is

preferably a & benzyl group, a (2-methylphenyl)methyl group, a
(3-methylpheny1)methylgroup,a(4—methylphenyl)methyl
group, a (2,3-dimethylphenyl)methyl group, a (2,4-

1o dimethylphenyl)methyl group, a (2,5-
dimethylphenyl)methyl group, a (2,6-
dimethylphenyl)methyl group, a (3,4-
dimethylphenyl )methyl group, (3,5-
dimethylphenyl)methyl group, a (2,3,4-

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

20 tetramethylphenyl)methyl group, a (2,3,4,6-
tetramethylphenyl)methyl group, a (2.3,5,6-
tetramethylphenyl)methyl group, a
(pentamethylphenyl)methyl group, an
(ethylphenyl)methyl group, a (n-propylphenyl)methyl

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

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



hydrogen atom an al kyl group or an aryl group, nore 15 preferably a

hydr ogen atom or an al kyl group, and preferably an al kyl grou?‘j 2006
particular. Respective T 2 and j2 in the above-nentioned genera Y6rmul ae
[5] and [61 i ndependently represent an atom of the G oup XV or G oup XVI
of the Periodic Table of the Elenents 20 (Revised edition of |UPAC

| norgani ¢ Chemistry Nonenclature 1989),13while each of T and J1

i ndependently represents a nitrogen atomor an oxygen atom T in the
general fornula &-Fl and J1 in the general formul a may be the sane or

di f f er ent . PROFYRBRERY 1) Mg hyHe ot al 2f SPREPETEF)P @Ylémeﬁhz'é tHECYner al

formula [ 6} may, Dot HE1580%1 Phe i1 €7 @loup, SPESI i Gy %@%@ om of
the Goup XV i nr(I:I ude)pa (?#frggeen 1é\tom au;?hospﬁorous at om an‘?thﬂlﬂ%ﬁe
and speci @iroupxanpl es of tlhedetgipbenyhe m&tbyp XV gm:thplde ana31l Julry- 2006

14 oxygen and the like. nd?es ecti andjag are
or et of 2oy CRREY EBBERYI BREDET arfRiihen B ori SiRF AR A B RIS
oxygen 350@1:089$p%3t nNé@hhydmet hdnd §rbip '5h%rﬁbQMEhﬂ‘EaéhQMA@tﬁ?merc_ﬂ'ou&
formul ae [ 21, [51 and [ 6] represent a valence of T 1 T2 and j2
. respect i @Bfy] h§né1\k6r: axanpl @eWéngT‘OUEPs 1§nm°éteo|ﬁr@ffetri@é71@r oup XV, pis
3 and when T' is an atomof the Goup XVI, pis 2. Rl and R3 in the
above- nent i onedTheser alrafitymulpeoypd mdP Bédpr]:laemyesttadmiamGnth
atom contai ni ng group and an el ectron-wi thdrawi ng group or a group
cont ai ni ngaaialeloect raromv $thich assng dilowgy ires petodm v ed y chdpd inkemtaupl w al
bromine atom, an iodine atom cor the like, an alkoxy group
10 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 group or the like, etc.
Each of the above-mentioned L' and L* is preferably a
hydrogen atom, an alkyl group or an aryl gdgroup, more
15 preferably a hydrogen atom or an alkyl group, and preferably
an alkyl group in particular.
Respective T®° and J° in the above-mentioned general
formulae [5] and [6] independently represent an atom of the
Group XV or Group XVI of the Periodic Table of the Elements
20 (Revised edition of IUPAC Inorganic Chemistry Nomenclature
1989), while each of T' and J' independently represents a
nitrogen atom or an oxygen atom. T' in the general formula
[2] and J' in the general formula [3] may be the same or
different. Further, T® in the general formula [5] and J° in
25 the general formula [6] may be the same or different.
Specific examples of the atom of the Group XV include a

nitrogen atom, a phosphorous atom, and the 1like, and

specific examples of the atom of the Group XVI include an



nunber of R' s or R 3, s exist, they may be nutually the same or
different. As an index of the electron-wi thdrawi ng 15 property 1%% 2006
substituent constant a of the Hanmet's rule and the |ike are E , and a
functional group in which the substituent constant a of the Hammet's rule
is positive can be nentioned as an el ectron-w thdraw ng group. Specific
exanpl es of the electron-withdrawing 20*%roup include a fluorine atom a
chlorine atom a brom ne atom an iodine atom a cyano group, a nitro
group, a carbonyl group, a sulfone group, a phenyl group and the Iike.

The group ¢on ﬁ}a%'rﬁ'a“c% n L1 &ef #,00- %Hl dr 24k NGn QT PHPe 25R§.Cl-.j éHEXvéO‘%@ and

preferably i ude a alogenated group, hal ogenated aryl, and a

(hal ogenat ed aldey| DA Férab PP a m@é&d ALk, 91U Pa RN xPhbRAlAGRT YAndr OUp
having up to 20 carbon atons, an ester group (an al koxycarbonyl group,

ar al kyl oxy eirieomytle FHTRIHL varth Bty Gaddwonyl group having up to 20 carbon
atons,) and the |like. Specific exanples of the hal ogenated al kyl group

| ncl ude a fl uor Reeidadtigreoyp, o chladretivy|tlgs calpovea- mémoioned yéngralp,
an i odomet hyl group, a 10 difluoronethyl group, a dichl.oronethyl group, a
di br omomst Hplrmgrlesp, [21 di I[8doneiHy| agdoUs] arepredénior enstadydnagy oop, TA,
trlchloronethyl ,group, a tribrononethyl group, a triiodomethyl group, a
2,2, 2-triflier ot Bpd grougespezta velyrl andr berhgkarslgromgiera TW is an

2,2,2-tribronoethyl group, a 2,2, 2- )
atom of the Group XV, p is 3 and when T' is an atom of the

Group XVI, p is 2.
R* and R® in the above-mentioned general formulae [2]
10 and [5] represent a halogen atom-containing group and an
electron-withdrawing group or a group containing an
electron-withdrawing group respectively, and when a plural
number of R'’s or R*‘s exist, they may be mutually the same
or different. As an index of the electron-withdrawing
15 property, the substituent constant o of the Hammet’s rule
and the like are known, and a functional group in which the
substituent constant ¢ of the Hammet’s rule is positive can
be mentioned as an electron-withdrawing group.
Specific examples o©of the electron-withdrawing
20 group include a fluorine atom, a chlorine atom, a bromine
atom, an iodine atom, a cyanc group, a nitro group, a
carbonyl group, a sulfone group, a phenyl group and the
like.
The group c¢ontaining an electron-withdrawing group

25



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-pentabronnpropyihﬁ&gﬂéﬁ
2,2,3,3,3- pentai odopropyl group, a 2,2,2-trifluoro-1 20
trifluoromethylethyl group, a 2,2,2-trichloro-I- trichloronethylethyl

group, a 2,2,2-tribrono-1- tribrononet ﬁiethyl group, a 2,2,2-tritodo-I-
triiodonethylethyl group, a 1,1- bis(triTluoronethyl)-2,2,2-trifluoroethyl
group, a 25 1,1-bis(trichloronethyl)-2,2,2-trichloroethyl group, a 1,

1- bi tribrononet hyl -222trMnmmahw group, a
1, 1I-Ei g(tri i oo%%%?%?g’lz snslude GdAALRIERA R, a&hmlwrwpy 3006 216 t he

| uor ophonyl g oé‘%nageé?fa%ﬁﬁr“a'@%ﬂ%@ﬁas%w 1% ool rehardioup, a

2- chl or ophenyl [0 n u chl orophen oup, a
2 “br omopheny et Fea iy p GR6RRCRUA"Hr s 24 419 SRR ipe e »
2- 1 odophenyl ng&g AP = l,qdo , -
di :‘OI 3gropﬁen3lrd)gl%bou%€bdr9 |§f I%%r%% eny réuguégﬂ E@%%&kﬁ%ﬁophenyl
10 groups a 29@'cdi;¢h|&f&m?]]&ky9&955ny§ Srond) C&H&r%pfaxgca%%g\gr%

2, 6- di br onophenyl group, 3, 5-di br omdbphenyl ~ group, a 2 e} enyl
group, a 3, 5- @nauhnﬂ&ﬂwﬁg @b otp, 28 2atbont HHdmy ppeaytner 0iRe.a 2,4, 6

trichl orophenyl group, a 2, 4, 6 - tribronophenyl group, a 15
2,4,6-triiodopheny$pgebiips expmpiles wdi ditehdlogenpted alkyl group

include a fluoromethyl group, a chloromethyl group, a
bromomethyl group, an iodomethyl group, a

10 difluoromethyl group, a dichloromethyl group, a
dibromomethyl group, a diiodomethyl group, a
trifluoromethyl group, a triqﬁloromethyl group, a
tribromomethyl group, a triibdomethyl group, a
2,2,2-trifluoroéthyl group, a 2,2,2-trichloroethyl

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

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

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

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



a pent achl orophenyl group, a pent abronophenyl group, a pental odophenyl
group, and the like. Specific exanples of the (hal ogenated alk?i%ﬂ&&bOG
group include a 2-(trifluoronethyl)phenyl group, a 20
3-(trlfluoronethyl)phenyl group, a 4 (trifluoronethyl)phenyl group, a 2, 6-
bi s(trifluoromethyl)phenyl group, a 3,5- bis(trifluoronethyl)phenyl group,
a 2,4,6- tris(trifluoronethyl)phenyl grbtip, and the |ike. 25 Specific
exanpl es of the cyanated aryl group include a 2-cyanophenyl group, a

3- cyanophenyl g%oug, a 4-cyanophenyl group and the like. 31 July 2006 17
Speci fic exanpt® iKehe nitrated aryl group include a 2-nitrophenyl
group, a 3-nitrophen¥£Sgroup, a 4-nitrophenyl group and the like. Specific

exanpl es of the este g S RGP eF oFf e Hoated grovh, guaup
roup. a pherdRPe g E e PRET Y BR AR B Lo e ar BORIRY L TORD . o
e o R A ST e
Dohege L, ooy pElaIe Al oL IR U .20 P00,
a trifluororetndmapitayl agrap?, & 3-rdrdsHay YirougyPa 2-2, 2, 3, 3, 3-
bromophenyl group, a 2-iodophenyl group, a 3-iodophenyl
group, a 4-iodophenyl group, a 2,6-difluorophenyl group,
a 3,5~difluorophenyl group, a 3,4,5-trifluorophenyl
1o 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
pentaiodophenyl group, and the like.
Specific examples of the (halogenated alkyl)aryl
group include a 2-(triflucromethyl)phenyl group, a
20 3-(trifluoromethyl)phenyl group, a 4-
(trifluoromethyl)phenyl group, a 2,6-
bis(trifluorcomethyl)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.



pent af | uor opropyl group, a 2,2,2-trifluoro-1- trifluoromethylethyl group, a
1,1- bis(trlfluoronethyl)-2,2,2-trlfluoroethyl group, a 4'f|u9fﬂﬂg§ﬁyé
group, a 2,6-difluorophenyl group, a 20 3,5-difluorophenyl group,
3,4,5-trifluorophenyl group, a 2,4,6-trifluorophenyl group, a

pent af | uor ophenyl group, a chloronethyl ;group, a dichloronethyl group, a
trichloronmethyl group, a 2,2,2-trichloroethyl group, a 2,2,3,3,3 25

pent achl oropropyl group, a 2,2,2-trichloro-1- trichloronethylethyl group, a

1,1- bis(trichl hyl)-2, 2, 2-trichl | , A 31 July 2006 18
4- chl olrzfah:aln;CA Sﬁgﬂﬁ?Péc)é,fé.cdieemf%éﬁﬁgé F‘cEFoaﬁft?-‘%@aw ﬁ$ ?¥Bhenyl

. a 2,4, 6011 h t | A
Pl boroal kyl  gribldeChORPETE poBh b S R LEBPEEHI6RERR * and a
5 trifl thyj . 2 2t f ARl t hyl et hyl ,
Al bis(rr i f T ot fEBphRpdy” g ad Ene aLkEL Doronetivi eyl group. 8

3,4,5-trifluorophenyspgegtbc eXanpRAef | tI8E0BEEBY oFHoMP I TS a
preferable. R 2 represents in the general formula [3] represents a 10

hal ogenated hyridosxpoaryoayl, gavdipihaih s thokatapbshael rodp,2.a nexi st,
they may be nutually the sanme or different. The hal ogenated hydrocarbon

group in R 2 iprdnakwcarbahydegavey, ahnkilsopropm:xiecdcayehageodup;ya group
or (hal ogenated al kyl)aryl group having up to 20 carbon atons, and the
li ke, 15 and PREROFECHEPOREAIEQUR.kA tRibionaneshazyearmopyl

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 haviﬁg up to 20 carbon atoms.
Further preferable is a fluéfomethyl group, a
difluoromethyl group, a trifluoromethyl group, a

15 2,2,2~trifluorocethyl 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, & 3,4,5-trifluorophenyl
group, a 2,4,6-trifluorophenyl group, a
pentafluorophenyl group, a chloromethyl group, a
dichloromethyl group, a trichloromethyl group, a
2,2,2-trichloroethyl group, a 2,2,3,3,3-

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

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



group, and (hal ogenated al kyl)aryl group as nmentioned as specific exanples
of the electron-withdrawing group in RL of the general fornulglh%%z@bg
used. R 2 in the general forrmula [3] is a hal ogenated 20 hydrocarbon
group, and preferably 19 31 July 2006 a fluorinated hydrocarbon group R 4
in the general fornula [6] represents an organic group having a val ence of
f , and is preferably a saturated aliph¥ic hydrocarbon group having a

val ence of f or an 5 aromati c hydrocarbon group having a val ence of f. " f
" in the general formula [ 6 ] is a valence of R4 and an integer of 2 to
10, preferagbly.an integer of 2 to_6, re. preferabl n integer of.2_to 4,
further nn?%*%ﬂfﬂFgﬁgﬁgﬁ'aﬁrPHFége? cﬁf%}éﬁégé%Eﬁéb%%%f S abfy 3310
Speci fic exagnpl.es of the conpounds (%2 and (d) i the case in which each
of ML and IQE‘%%OEWYQ’( oRFORe| ufle oq“a‘fktiﬂf’i‘?}#;%r ?Pig% #AnBthy PFi ng,

di et hyl zinc, dipropyl zinc, di-n-butylzinc, di-Isobutylzinc, dl-n-

hexyl zi nc, Rgirdladhlanaphean sy cygrepent adi efy| fdivsramdkyls t@EoHpkeor a

di aryl zi ncs such as di phenyl zi nc, di napht hyl zi nc,

bi s( pent af [fileropizensil ) zgnoupnd ishe preaflexakilleky| Zhncphatiided asuch aasd  a
met hyl zi nc chloride, ethylzinc chloride, propylzinc chloride, n-butylzinc
chlorides ltxdfltudrtinexishl ori de, giowgxyl zi nc ahl ori dez, 202 rethflaone-1-
brom de, ethyl zl nc brom de, propylzinc bromde, n-butylzinc bron de,

i sobutyl zi rt&itfrlmmﬁlet_rgrﬂ&&mzi N deg mei hylgigeti ofli derombnyz) nc
i odi de, propyl zinc iodide, n-butylzinc iodide,
2,2,2-trifluorocethyl group, a 3,4,5-trifluorcphenyl group,
or a pentafluorophenyl group is most preferable.
R’ represents in the general formula [3] represents a
10 halogenated hydrocarbon group, and when a plural number of
R*'s exist, they may be mutually the same or different. The
halogenated hydrocarbon group in R® includes a halcogenated
alkyl group, a halogenated aryl group, or (halogenated
alkyl)aryl group having up to 20 carbon atoms, and the like,
15 and the same halogenated alkyl group, halogenated aryl
group, and {(halogenated alkyl)aryl group as mentioned as
specific examples of the electron-withdrawing group in R' of
the general formula [2] are used.
R in the general formula [3] is a halogenated

20 hydrocarbon group, and preferably



I sobutyl zi nc iodide, n-hexylzinc iodide and the |like; 25 zinc halides such

as zinc fluoride, zinc chloride, zinc bromde and zinc iOdide'lﬁﬂgjb&?
| i ke. The compounds (a) and (d) are preferably 31 July 2006 26 _

di al kyl zi ncs, further preferably di methylzinc, diethylzinc, dipropylzinc,
di -n-butyl zinc, di- isobutylzinc, di-n-hexylzinc, diallylzinc or _

bi s(cycl opentadi enyl)zinc, and in particular, 5 dinmethylzinc or diethylzinc
is preferable. Specific exanples of the conmpounds (b) and (e) include

am nes such as_dif| uoronet hyl ang ne, _ .di chl or onet hyl am ne,

di br onoret hy! ahi ‘?1%‘:’3 ifAe Yﬁﬁ"aﬁﬁ%‘?“ BYEPWPF | uor onet hyl ) ani ne, hl?) |

bi s(di chl or onet hyl ha P o] %%ro I ' bis(dl i odonet am ne,
bi s(trifluoronethy )g#?%gf béﬁg tgigﬁ?@b@éb%ﬁg}?gﬁfﬁgfn@s an organYc

bi s(tri bronomeiwhp 8EvA%g akiaidddd Byl ) 2lae, .

(2,2,2-trifl tﬁ oet%yl ) gmane, ébr[ S( g(é%{rg%t #%ﬁ?g%ogt%%%%snaeﬁu%?g?g, 2,2 15
tribronoet hyl )z gia t D¢ HydPedatbbhogPShpYidRh#e valence of £ or an

bis(2, 2,3, 3, 3-pent af | uor opr opyl ) an ne,

bl s(2, 2, 8, 3, 3gpemaicht dipropyirhan @oup having a valence of f£. _
bis(2,2,3,3,3-pentabronopropyl)am ne, bis(2,2,3,3,3 pentai odopropyl)am ne,
bis(2,2,2-trifluordf! 20 thefdemevaktfiytrubal | i be,a bis(énde £ M'chl or o- 1-

trichl oromet hyl et hyl)am ne, bis(2,2,2-tribrono-1- ‘ _
tri br ononet hyB&hAn drhtfgeniaf 22 2to-190; | paeferabldy edodsttegasn of )2ani ne,

bi s(1, 1- 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 (d4) in
the case in which each of M' and M* is a zinc atom, include
dialkylzincs such as dimethyléinc, diethylzinc,
dipropylzinc, di-n-butylzind, di-isobutylzinc, di-n-
hexylzinc, diallylzinc, bis(cyclopentadienyl)zinc and
15 the 1like; diarylzincs such asrdiphenylzinc,
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-butyvlzinc 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



bis(trifluoromethyl)-2,2,2-trifluoroethyl)amne, 25

bis(1,1-bis(trichloromethyl)-2,2,2- trichloroethyl)am ne, il££Y§9°§

bi s(1, 1-bis(tribrononethyl)- 2,2,2-tribronoethyl)am ne, bis(1, uly

2006 bis(triiodomethyl)-2,2,2-triiodoethyl)am ne, bis(2- _

f1 uorophenyl)am ne, bis(3-fluorophenyl)anine, bis(4- fluorophenyl)am ne,

bi s(2- chl or ophenyl ) am ne, bi s(3- chloroﬁﬂenyl)an)ne,

bi s(4-chl orophenyl)anine, bis(2 5 bronophenyl)ami ne, _ _

bi s(3- bronophenyl ) am ne, bis(4- bronophenyl)am ne, bis(2-iodophenyl)amn ne,

bi s(3- i odopheﬁ%f’ Eﬁilﬁé,n%ls(fm%@h@mﬁ?aﬂ:ﬂ»a dgmethydzine,

di f1 uor ophenyl Lhe ais(3, -di fl uor ophen ani ne, .

bi s( 2, 6- di chl &%%hﬁxw &m'né:ripd?"s\?(?gl,%i ‘gfg éhPaEBﬁNé-ﬁﬁl) %m%g-_, (2.6

bi s(2,.6-dibr ne, _i_m ro m ne, bis(2,6-

di i odopheny! )g'g?oﬁgﬁ%ps‘(a‘?cs & g‘d | 44;%% @?aﬁﬂlz no °|r |

bis(2,4,6-trifdy 147 & <A f& , B3 b7 E G ¥y?ap1ne,

bis(2,4,6 15 triﬁ%%ﬂg%élﬁ?g%%nﬁ)%s %‘, 4?%&#‘% %gggﬁgﬁ% dm ne,

bi s( pent af | uorgithanyy) alhBeor BisSHIRALAGH: Of 9PHEEY¥L-aRh RE,

bi s(pent abr onophenyl) ani ne,  bi s(pental odophenyl)am ne, bis(2 20 _

(trifluoronethyl)pBpeylifdn recanp 5dS-of t £hél ungﬁaha\sl Jeadd a(@ye, _bis(4-

(trifluoronethyl)phenyl)am ne, bis(2,6- di(trifluoronmethyl)phenyl)am ne,

bi s(3,5- di (tdr¢ueienanhgespeash asridice 1 unisdide ¥hplamine,
dichloromethylamine, dibromomethylamine,
diiodomethylamine, bis(difluoromethyl)amine,

~ 10 bis(dichloromethyl)amiﬁe, bis(dibromomethyl)amine,

bis(diiodomethyl)amine, bis(trifluoromethyl)amine,
bis(trichloromethyl)amine, bis(tribromomethyl)}amine,
bis(triicdomethyl)amine, bis (2,2,2—trifluoroethy1)
amine, bis(2,2,2- trichioroethyl)amine, bis(2,2,2-

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

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

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

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



25 tri(trifluoronethyl)phenyl)am ne, bis(2- cyanophenyl)am ne,

bi s(3- cyanophenyl ) am ne, bi s(4- cyanophenyl)am ne, bis(2-nitr09p%ﬂ§29&?1ne

bis(3 31 July 2006 22 nitrophenyl)am ne, bis(4-nitrophenyl)anine h

|'i ke. Further, phosphine conpounds in which a nitrogen atomis replaced

wi th a phosphorus atomin the above-nentioned am ne conpounds, and the

like are also 5 exenplified. Wen the %bnpounds (b) and (e) are al cohol s,

speci fic exanpl es thereof include fluoromethanol, chloronethanol,

br omonet hanol , i odonet hanol dlfluoronethanol di chl or onet hanol

di br omonet handiis (el bedemekbyRdna. 2 .2 trikedeethuhdrminel. c biis (@ret hanol
|odo t hanol 2 2,2 trlfluoroethanol

b th
t2r|2 E?{“P imghl ﬁ%%%%ﬁrwé ménec-r. BisfooriaiRForbeny ) apingd oSt |

2,2,3,3, 3- qu 2 enta hl or, propanol 1

2,2.3 3, 3- pg O%?gﬁgﬁ ng. bﬁ%“é 3%@‘&?8? #3 | 51503-
2,2,2-triflugt thyI t o) rQ _
trichloronmeth lﬂ%ﬂ%ﬁ%“@?% ud @?’A@] éthgréPﬁeBkg‘ﬁgﬁl&%ar%’T (2
2,2,2-tril odo | e I o]

2,2,2-t r?f I uongﬁﬁgggﬂfgpﬁﬁ%ﬁg(t%?%ﬂlgo?orret ﬁﬁ*‘?{ﬁz’ érmzjﬁ)%r P?Ft'i%r oet hanol ,
1,1-bis(tribroroiephdnyl Pamide! I it #0Peibabphenyl)amine, blsg3- ,
1,1-bis(triiodonethyl)-2,2,2- triiodoethanol and the |ike. Further, thiol
conpounds iodophenyl)amine, bis(4-iodophenyl)amine, bis(2,6-

difluorophenyl)amine, bis(3,5-difluorophenyl)amine,
bis(2,6-dichloropheny1)amine, bis(3,5-

10 ‘dichlorophenyl)amine, bis(2,6-dibromophenyl)amine,
bis(3,5-dibromophenyl)amine, bis(2,6-
diiodophenyl)amine, bis(3,5-qiiodophenyl)amine,
bis(2,4,6-trif1uorophenyl)aﬁine, 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,
blis(pentaiodophenyl)amine, bis(2-

20 (trifluoromethyl)phenyl)amine, bis(3-
(trifluoromethyl)phenyl)amine, bis(4-
(trifluoromethyl)phenyl)amine, bis(2,6-
di(trifluoromethyl)phenyl)amine, bis(3,5-
di(trifluoromethyl)phenyl}amine, bis(2.4,6-

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

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



25 in which an oxygen atomis replaced with a sulfur atom in the

above- nenti oned al cohol conpounds, and the like are also exeng#h&&96063l
July 2006 23 Wien the compounds (b) and (e) are phenols, specific
exanpl es thereof include 2-fluorophenol, 3- fluorophenol, 4-fluorophenol,
2-chl orophenol, 3- chl orophenol, 4-chlorgphenol, 2-bronophenol, 3 5

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

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

2, 6-di chl orophenql , 3, 5- dich|orophenol, 2,6-dibronmophenol ,
3,5-dibronnpﬁeﬁgﬁf°ﬁ§%§%§k ﬁeg€¥??§7§§&FH@Eﬁﬂ¥ mine japdighe

e b ookt EtheSl) BERRNs cArbilindd L ATRRI Khsczogen

T 1T uor omet kST headt A £ pLBRaERHRTRE b M5 ghe

bi S(trif I uor onghByb) pRARAloneY Smite Coddu it o 99%e a2Cyaagohenol
3 cyanophenol , 4-cyanophenol, 2-nitrophenol, 3- nitropheno 4-nitrophenol
and the |d ke. é&xempaifid@.t hi ophenol conpounds in which an oxygen atomis
replaced with a sulfur atomin the above-nenti oned phenol conpounds, and

the like are al so eWasn itheed:ompemnfbe (bdnmpadnde )( Brearaldciobs e

carboxylic acids, specific exanples thereof include 2 - fluorobenzoic
aci d, specific examples thereof include fluoromethanol,

chloromethanol, bromomethanol, iocdomethanol,
difluoromethanol, dichloromethanol, dibromomethanol,
1o diiodomethanol, trifluoromethanol, trichloromethanol,
tribromomethanol, triiodomethanol, 2,2, 2-
trifluorcethanol, 2,2,2-trichloroethanol, 2,2,2-
tribromoethanol, 2,2,2-triiodoethanol, 2,2,3,3,3-
pentafluoropropanol, 2,2,3,3.3-pentachloropropanol,

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

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

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

are also exemplified.



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

2,4-di fl uorobenzoic acid, 2,5-difluorobenzoic acid, 2’6-dif|u$Lqu%§ﬁéc
acid, 24 31 July 2006 2,3,4-trifluorobenzoic acid, 2,3,5-trif e oi C

acid, 2,3,6-trifluorobenzoic acid, 2,4,5- trifluorobenzoic acid,
2,4,6-trifluorobenzoic acid, 2,3,4,5-tetrafluorobenzoic acid, 2,3,4,6 5
tetrafl uorobenzoic acid, pentafluoroben%%ic acid, fluoroacetic acid,

di fl uoroacetic acid, trifluoroacetic acid, pentafluoropropanoic acid,
heptafluorobutanoiﬁ acid, 1,1-bis(trifluoronethyl)- 2,2,2-trifluoroehtanolc
acid and the I|ike. "R8D\iRS CONPXBHPD I RdsaR ) edharechhenelsulspecitiaci ds,
speci fic exanpl.es thereof include _fluoronethanesul fonic acid,
difluoronethgﬁgaﬂgi: cghﬁf?af gPF#Hﬂﬂwﬁﬁﬁ#ﬂﬂﬁRﬂﬁ?Bﬂie dci d,

pent af | uor oet | ¢y ac,de .12 hept af | uor,opropanesul foni c _acid, 1,1-
bis(trifl uoro?ei{ﬁnsy#%érg%&zitbiFllhlgi':SEﬁte&?elsul SHHOTaRRERkd Bre | i ke, The
conpounds (b) c&1¢ héi&y Pr gt | s(tryf hyl)agi ne, bis(2,2,2
20 trifluoronethyﬁ%gﬁine, Eis(gé%?%¥§?§?Ogém%ﬁqﬁﬁﬁéﬁﬁ%ﬁéh)a I ne,

(5 S, e LAt - osopnencs
bi s(pent af | uodepbevphers e 23% A flAfordShésibl | Upy 908t BaG8kophenol ,
2,2,2-trifluoroethanol,
3,4,5-trifluorophenol, 2,6-dichlorophenol, 3,5-
dichlorophenol, 2,6-dibromophenol, 3,5-dibromophenol,
2,6-diiodophenol, 3,5-diiodophenol, 2,4,6-

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

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

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

Whenthecompounds(b)and(e)arecarboxylicacids,
specific examples thereof include 2-fluorobenzoic acid,

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

difluorobenzoic acid, 2,4-difluorobenzoic acid,

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



2,2,3,3,3-pent af |l uoropropanol, 2,2,2-trifluoro-1- trifluoromethylethanol or
1,1-bis(trifluoronethyl) 31 July 2006 25 2,2,2-trif|uoroethangiJagzoos
al cohol s; 2-fluorophenol, 3-fluorophenol, 4-fluorophenol,

2, 6-di fl uorophenol, 3,5-difluorophenol, 3,4,5-trifluorophenol, 2,4,6-
trifluorophenol, pentafluorophenol, 2- (trifluoronethyl)phenol,
3-(trifluoronethyl)phenol, 4-(trifluoréfethyl)phenol, 2,6-

bi s(trifluoromethyl)phenol, 3,5- bis(trifluoronethyl)phenol or 2,4, 6-
tris(trifluoronethyl)phenol as phenols; 10 pentafl uorobenzoic acid or
trifluoroaceti%: dctdtadflasnebgnieiacaatd. add3t bi-tinidilemudtersaléoni c

acid as sulfonic_acids. The caonpounds (b% and_&e) are nore preferably,
bi s(trifluorofHt) AmPné - tHiLAARRIREP EENREEA)Y 25 4arfime,

L bis(tr 11 e eaEPPenzos S Rids hrbet hEROF LUPFOORIGIbAFL02, 6.

L ST S g b e

further pref erably s sog eoeRepleabads ot b s UPFOBe bRk i, 1

bi s(trifluoromatdostdadeid- heild, uerigatddce £Pc TRE1@0MPounds (c) are

preferably water, hydrogen
trifluoroacetic acid, pentafluoropropanoic acid,
heptafluorobutanoic acid, 1,1-bis(trifluoromethyl)-
2,2,2-trifluoroehtanoic acid and the like. |

10 When the compoundé {b) and (e) are sulfonic acids,

specific examples thereof include
fluoromethanesulfonic acid, difluoromethanesulfonic
acid, trifluoromethanesulfonic acid,
pentafluorocethanesulfonic acid,

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

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

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

25 trifluoromethanol, 2,2,2-trifluoroethanol,

2,2,3,3,3-pentafluoropropancl, 2,2,2-trifluoro-1-

trifluoromethylethanol or 1,l-bis(trifluoromethyl)-



di sul fide, an al kyl am ne, aryl am ne, aral kyl am ne hal ogenated al kyl am ne,

hal ogenated aryl am ne, and 26 31 July 2006 (hal ogenated aIkyI%?FMggﬁb@e
having up to 20 carbon atons, and specific exanples thereof inclfude water,
hydr ogen di sul fi de, nethylam ne, ethylam ne, n- propyl am ne,

| sopropyl am ne, n-butylam ne, sec 5 butylam ne, tert-butylam ne, isobutyl
amine, n- pentyl am ne, neopentyl anine, &Ryl ami ne, n-hexylam ne,
n-octyl am ne, n-decyl am ne, n-dodecyl am ne, n- eicosylam ne, allylam ne,
cycl opent adl enyl am ne, aniline, 2-tolylamne, 3-tolylamne, 4-tolylan ne,
.10 2, 3-xyl yl aki Be 2 -2Af yydebhanel2as- allophadise, 2 - 21 8ergbhkanilne,
3,4-xylylam ne, 3,5-xylylamne, 2,3,4-trinethylaniline,

2,3, 5-tri met hyBafitpeg@phenal 5. 41 f heergphanpilne 2.6 4B uorephehadi | i ne

3,4,5-trinethy|ani|inﬁi 2,3,4,5-tetranmet hyl ani.l I ne, 15
2,3, 4, 6- t et r anet AyPASGFOPREROL, 63 # P AFEEHAOEARDGNROL, 2,4.,6-

pert aTet Y| A Loy ShMANS o aPLABKLBREIE, 40P 0By ant L1 ne.
- dodecyi%ani || perELASEERBRAN LR oE: Yaalket Bluck ot SR ARAG o e
benzyl am ne, (£-(¢fBikYLBRIME éad e, 2( 3= net hyl phenyl) net hyl am ne,
(4- nethylphenylgnethylanine}hﬁgfgﬁES dihetgylphenyl)nethylanine, (2, 4-
di met hyl phenylpi#®{ byl 8mubeomethrl ) phenol, 3,5-
bis(trifluoromethyl)phenol or 2,4,6-
tris(trifluoromethyl)phenol as phenols;

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

The compounds (b) and'(e) are more preferably,
bis(trifluoromethyl)amine, bis{pentafluorophenyl) 7

15 amine, trifluoromethanol, 2,2,2-trifluoro-1-
trifluoromethylethanol, 1,l-bis{trifluo:omethyl)-
2,2,2-trifluoroethanol.‘4—f1uorophenol, 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(trifluocromethyl)phenol, and further preferably
3,4,54trifluorophenol, pentafluorophencl or 1,1-
bis{trifluoromethyl)-2,2,2-trifluoroethanol.

25 The compounds (c¢) are preferably water, hydrogen

disulfide, an alkylamine, arylamine, aralkylamine

halogenated alkylamine, halogenated arylamine, and



1 July 2006 27

dlnethylphenyl)nethylan1ne

3, 4- tr|nethylphenyl)nethylan1neﬁh?ﬁzgog 5
,3,6 trimet hyl phenyl ) nmet hyl am ne, (3, 4, 5-

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

t et ramet hyl phenyl ) met hyl ami ne, (2, 3, 4, 62%0 tetranet hyl phenyl ) met hyl ani ne,

(2, 3,5,6- tetramet hyl phenyl ) net hyl am ne, (pentanet hyl phenyl) et hyl am ne,

(et hyl phenyl ) met hyl ami ne, (n- propyl phenyl)nethyl anine, 15

(i sopropyl pherlyngd ma‘anﬂnélkm)a@m%anﬁqumgyunmtne 20 swmxbon

but yl phenyl ) met hyl ami ne, (tert- butyl phenyl) nethyl a

(n- pent yl phen@AY3RS hyd B %ec%ﬁéﬁpéﬁtaWHﬂ%yu}%‘Pﬁﬁl &ﬁFﬂré‘de( Wak®r.,

A ok R v
ol or orret hy! apEebY hatiie CRePXEBRY AR n (LAY, 20e 2%

di f1 uor oget hy*o%rf‘glf‘amﬂi&h'E’éPErEEH%iE}n’l?re & SRR Dy AR, NG~

di i odonet hyl am
pentylamine, neopentylamine, amyl amine, n-hexylamine,

di met hyl phenyl ) net hyl am ne, (
di met hyl phenyl ) net hyl am ne, (
di met hyl phenyl ) et hyl am ne, (
tri met hyl phenyl ) nmet hyl am ne,

2,6 3
3,4

2
(2
(2

n-octylamine, n-decyl amine, n-dodecyl amine, n-
eicosylamine, allylamine, cyclopentadienylamine,
aniline, 2-t§ly1amine, 3-teolylamine, 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 Jmethylamine, (3-
methylphenyl)methylamine, (4-
methylphenyl)methylamine, (2,3-

25 dimethylphenyl)methylamine, (2,4-
dimethylphenyl)methylamine, (2,5-

dimethylphenyl)methylamine, (2,6-



_trifluoronethylam ne, trichloronethylamne, 31 July 2006 28

tri brononet hyl am ne, triiodonethylam ne, 2,2, 2- trifluoroethylgiﬂﬁ&e,zoo6
2,2,2-trichloroethylamne, 2,2,2-tribronoethyl am ne, y
2,2,2-triiodoethylamne, 2,2,3,3,3-pentafluoropropylamne, 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-
pent ai odopropyl am ne, 2,2,2-trifluoro-127trifl uoronethyl et hyl am ne,
2,2,2-trichloro-1- trichloronethylethylamne, 2,2,2-tribrono-1 10
tri brononet hyl et hyl am ne, 2,2,2-triiodo-1- triiodonethylethylam ne,

1, 1-bis(trifl udtmethiripheny 1) rdtthy fdmimeet hgl, 4ri ne,
1,1-bis(trichloromethyl)- 2,2, 2-trichloroethyl am ne,
1,1-bis(tribrd#ﬁﬁ%¥h¥i? enyl Jmettivlamione hy{ anbre, 1, 1-bi s(trii odonet hyl)
15 2,2,2-trlio pethglanine, 2-fluyoroaniline, 3- fluoroaniline,
4-f1 uor oani | i FELMSth¥APRBEBYAI)MetdhyIaming or 62nBl fine, 4-chl or oani | i ne,

odoant 1 ne. | &FHIBERTEBRERYSJges el i 1| he3 503, o-di {1 uor oani i ne
a br omoai | 1 ne - AEehy 1 BBk BRI el o G2 Fy proT e P
2,4 61111 odoan Tine PR e S OF St oroanit e
pent abr onoan! ltiritne f1ePl SheAPRMmbitA¢lakhine, (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)methylamiqé,
({ethylphenyl)methylamine, (n;
propylphenyl)methylamine,

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

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

25 difluoromethylamine, dichloromethylamine,

dibromomethylamine, diiodomethylamine,

trifluoromethylamine, trichloromethylamine,



(trifluoromethyl) aniline, 3- (trifluoronethyl) aniline, 29 31 July 2006
4-(trifluoronmethyl)aniline, 2,6 di(trifluoronethyl)aniline, 3’§1gMy2mm
di (trifluoronethyl)aniline and 2,4,6- tri(trifluoronethyl)aniliné - nore
preferably water, 5 hydrogen disul fide, nethylamne, ethylamnne, n-
propyl am ne, isopropylam ne, n-butylam pne, sec- butylam ne, _
tert-butylam ne, isobutyl am ne, n- oct ?anine, ani line, 2,6-xylylam ne,
2,4,6- trinmethylaniline, naphthylam ne, anthracenylam ne, 10 benzyl am ne,
trifluoronethyl an ne, pentaflqoroethylanine,Egerfluoroproylanine,

per f | uor obut yi ?ébmﬁ@PFPN&ﬁmﬁ?i?ﬂQﬁﬁ#&§°m% Yf?@i&ﬁex@?@?%ﬂ? _
] nt adecyl am ne,
Der {1 ot oot colhtinnerBEthydBianR T A & 4 B8] GEARFPRLATATA or oan | i ne,
- di idi -di il ine, 6; i £l L 1.ine,
pent af | uor oaniridie S B SERYIMING 2.7 2t r b Ao B B R re: 1 )
ani |l i ne, 20¢&j§jjj§u9[ BEk *hh%@Jéfg?%éaéﬁ% {fﬁﬂlgl151‘013,'Qmethyl)an|Im;a,n

3,5- bis(trifluoronethyljaniTine or I of offet hyl ) ani | i ne;
particul ar, pleaftiabl yropt8pylhmihleloronetdyd aqi ne, 25

perfluorobutylam ne, perfluorooctylam ne, perfluoropentadecylamn ne,

2-fl uoroanil i pentabrémopoapyianeénes- f2,@orn@iid ne, 2, 6-difluoroaniline,
pentaiodopropylamine, 2,2,2-trifluoro-1-
trifluoromethylethylamine, 2,2,2-trichloro-1-
trichloromethylethylamine, 2,2,2-tribromo-1-

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

15 2,2,2-triiodoethylamine, 2-fluoroaniline, 3-
fluorcaniline, 4-fluorcaniline, 2- chloroaniline, 3-
chloroaniline, 4-chlorocaniline, 2-bromocaniline, 3-
bromoaniline, 4-bromoan;line, 2-iodoaniline, 3-
iodoaniline, 4-iodoaniline, 2,6-difluorcaniline,

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

25 pentafluorcaniline, pentachlorcaniline,
pentabromoaniline, pentaiodoaniline, 2-

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



31 July 2006 30 3,5-difluoroaniline, 2,4,6-trifluoroaniline,

pent afl uoroaniline, 2-(trifluoronethyl)aniline, 3- (trlfluorong ?%h)o
aniline, 4 - (trifluoronethyl) aniline, 2,6-bis(trifluoronethy % I'ne,
3,5 5 bis(trifluoronethyl)anillne and 2,4,6- tris(trifluoronethyl)aniline;
and nost preferably water and pentafluoroaniline. Further, as the conpound
(f) used for preparation of the conpouﬁa [B], the follomﬁngs and the |like

are .10 nentioned 31 July 2006 3l HO~~ OHHO ~-"OHHO "-""-~"H
HO _,,.., -, HOOH HOI>OHHO*Iff OH HO6 HO% (n HO HO

HO ~ ~ ACH HdH(FrdaﬁlH@nqq@#héﬁmirémm $abH HO HOH OH L~OH OH PH 9H
HO OH HO PH HO HO HO 4" 10 ' XOH HO HO O-OH HO 10"' OH

- "0 H **10@1%SW?6H%%WE@@M§"'O H

di(trifluoromethyl)aniline and 2,4,6-
tri(trifluoromethyl}aniline; more preferably water,
5 hydrogen disulfide, methylamine, ethylamine, n-
propylamine, isopropylamine, n-butylamine, sec-
butylamine, tert-butylamine, isobutyl amine, n-
octylamine, aniline, 2,6-xylylamine, 2,4,6-
trimethylaniline, naphthylamine, anthracenylamine,
10 benzylamine, trifluoromethylamine,
pentafluoroethylamine, perfluoroproylamine,
perfluorobutylamine, perfluo;dpentylamine,
perfluorohexylamine, perflugrooctYlamine,
perfluofododecylamine, perfluoropentadecylamine,
15 perfluoroeicosylamine, 2-fluoroanlline, 3-
fluoroaniline, 4-fluorcvaniline, 2,6-
difluoroaniline,3,5-difluorcaniline, 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, perfluorcoctylamine,
perfluoropentadecylamine, 2-fluorcaniline, 3-

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



bH 31 July 2006 32 OHOH OHOH OH OH OH 6~ OH ( OH OH OH : OH OH HQJ
OHOHOMHOKHOIHOVIH SI OHO OHOHO OHOHOHOH OHOHHyG

OH nHHO OH OH OH OH OH OH HO-6 Ho#~ HOHO OH OH OH OH HO Hé&

HO, ,03" HO*,C ~No...,OH O ., 31 July 2006 33 OHOH OHOH OH OH OH 6
OH OH HO ~60H OH OH OH OH HO CH OHHO BEH OH OH OH

.10

3,5-difluoroaniline, 2,4,6-trifluorcaniline,
pentafluorcaniline, 2-(trifluoromethyl)aniline, 3-
(trifluoromethyl)aniline, 4-(trifluoromethyl)aniline,
2,6-bis(trifluoromethyl)aniline, 3,5-
bis(trifluoromethyl)aniliﬂe and 2,4,6-
tris(trifluoromethyl)aniline; and most preferably

water and pentafluorcaniline.

Further, as the compound (f) used for preparation

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

mentioned.



The conpound [A] is a conpound obtained by contacting the above-nentioned
conpounds (a), (b) and (c) . The order of contacting the conpfpﬂﬁs é@%ﬁ

(b) and 5 (c) is not specifically limted, and for exanple, th %F i
order can be adopted. A nethod of contacting (c) after contacting (a) and
(b). (2) A method of contacting (b) after contacting (a) 10 and (c). A

nmet hod of contacting (a) after contacti¥lg (b) and (c). The contact order
is preferably (1) or (Z Nanely, the conpound [A] is preferably a conpound
obtained by 15 contacting (c) with a contact product obtained by

contacting (HQ b) opM™ 2 sgypoUill obtairngd byo, ceqtactiony (b) with a
contact product i ned by contacting (a) and (c). Further, the conpound

[B] is a conpound obtained 31 July 2006 3
above- nentl ed co ndscﬁp)H e) BHd

conpounds (d)\ (e) speci®s
t he follomngé>ﬁﬁmb be adop d. 5 (
after contacting (d) and (e). (Z A nethod™~of conta ng (e)
contacting (d) and (f). (Z A nethod of,g9ntact|ngHbd) after contactlng (e)

"o "0 O O"“ O,
e Se I s M)
v 20 Ha Ty,
O O O

by contactlng t he
The d dem»pf camacPiing the
y lim and f

e =

I
O

OH o

O“



.10 and (f). The contact order is preferably (D or 0. hbnely, the
conpound [B] is preferably a conpound obtained by contacting &w%g%
contact product obtained by contacting (d) and (e), or a conpoun

obtai ned by contacting (e) with a contact product obtained by contacting
(d) and (f). The contact treatnent in the preparation of the

above- nenti oned conpounds [A] and [B] i3 preferably carried out under an
inert gas atnosphere. The treatnent 20 tenperature is usually from-2100r
to 200r,, and preferably front 80r to 1500C. The treatnent tine is wusually
from ntnuteOHo 36 hapm s, % ef erabl gHfrom B nmi nutes tgy24 hours.
Further, the eaHMENL nay us solve and t hesoHconpounds nay be
directly tre d 25 out u sol ve sed is i t to the raw
mat eri al conpetinds ( @Q an (c) , oA dH, and ( Ehg of a
non-pol ar solvent such as an aPHphatic 31 July 2@QA6 35 hydrocarbon

sol vent, an aromati c hydrocarbon solvent or the |ike, or a polar solvent
such as an ethereal solvent or the |ike, can be used. Spe0|g|c exanples of

di et hyl
et her,

et her, tetrahydrofuran tetrahydropyran

OH O OH

SeelNs e

OH
o0
OH

OH OH
HO, f HO, i HO,
OH OH



10 and the like. In the present invention, a polar solvent is preferable
anong these solvents. As index representing the polarity of t Qh%fﬁMﬁﬁt’
gaim €

ET N value (C..Reichardt, "Solvents and Solvents Effects in

Chem stry",
particul ar,

15 2nd ed. , VCH Verlag (1988)) and the |li ke are known, and
preferably, the polar solvent is a solvent which satisfies the

in

expression: ET N of O0.5(err)~ ET N ~(ePP)O.1 Exanpl es of the pol ar sol vent
i ncl ude ethereal 20 solvents such as dinethyl ether, diethyl ether,

di i sopropyl ether, di-n-butyl ether, nmethyl tert-butyl ether, anisole,

1, 4- di oxane, OH, 2- di me¢toxyet hghe, bi s(2Hnmet hoxy#t hyl ) et heon

t et rahydr of yrgn,oH t et.kahydr o n and PHke, AandH et r ahydr of uran i s 25
nost prefer @ as t sol ve The a S usf t he rctive
conpounds | e pregargyi onJof the c ooRd A are ngy~sgécpfically 3 1

July 2006 36 limted. When t®¢ nolar ratio of tgye anpunts used of the
respective conpounds is defined as a nolar ratio of (a) : (b) : (O
Yz it is preferable that Y and 2zl satis substantially the expression

(1): 5c¢c =
expression
0. 01 to 1.

10

15

The compound [A] is a compound obtained by
contacting the above-mentionea compounds (a), (b) and
{(c). The order of contacting tﬁé compounds (a), (b) and
(c) is not specifically limitéd, and for example, the
following order can be adopted.

@ A method of contacting (c) after contacting (a)
and (b).

(2 A method of contacting (b) after contacting (a)
and (c).

@ A method of contacting (a) after contacting (b)
and (c).

The contact order is preferably() or @. Namely,
the compound [A] is preferably a compound obtained by
contacting (¢) with a contact product obtained by
contacting (a) and (b), or a compound obtained by
contacting (b) with a contact product obtained by
contacting (a) and (c).

Further, the compound [B]is a compound obtained

1:

Y1+P 1 (1) (wherég a valence of M in the
M A—hhe expresst nably a nuneral of from
99 ef erabl y /4



10 0. 2 0to 1. 80, further preferably a nunmeral of from0O. 2 5 to 1.50,

and nost preferably a nuneral of from0.50 to 1.00. z 1 in thﬁkﬁﬁf% S|on
(1) is a nuneral determned by c, Y 1 and the expression (1) urther, the

amount used of the respective conpounds 15 is not also specifically
limted in the preparation of the conpound [B]. Wien the nolar ratio of
the anbunts wused of the respective comiounds |Is defined as a nolar ratio
of (d) : (e) : (f) =X : y2: Z2, it is preferable that x Y 2 and Z 2
satisfy substantially the expression (2) 20 when J in the general fornula
[6] is an at omptoatedtingtheailtbtdemenpioasdaonPiunden d) | tel)nendgener al
formula [6] is an atomof Goup XV: dXx' =Y 2+ X Z 2 (2) 2+ X Z 2 :!~~
y 2 Z2 Y <= dXd) - THXbXded) oZ5codmbacéingethb cdmporandsf (dp,t be) expd essi ons
(2) and (3) is the sane value as in the above-nentioned general fornmula
[4] or [61, rddpects vty spsaificgl2pobimited,2and floar eyamxsls orithg 2) and
(3) is preferably nunmeral of y2/ X1 of from0.01 to 1. 99, nore

pref erabl y ﬁﬂﬁ%QWiQﬂ eFderocan pg fdopiedther preferably a numeral  of

fromO0.25 to 1.5, f er abl numer 5 fromO0.5 0. 22

in the e?presm ons ) &ek%gic’g 8°H¥Gﬁ‘§ Hgbeﬁﬁﬁ’éd’%ﬁﬁt*ngﬁi) Y 2 and

t he above- EP e& expression (2) or (3). Further, x' is a nuneral being
e

an arbltrary posT tive' val ue.
® ' A method of contacting (e) after contacting (4)

and (f).
® ' A method of contacting (d) after contacting (e)
. 10 and (f). |
The contact order is preferably @ or @'
Namely, the compound [B] is preferably a compound
obtained by contacting (f) with a contact produdt
obtained by contacting (d) and (e), or a compound
15 obtained by contacting (e) with a contact product
obtained by contacting (d) and (f}.

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

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

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

Either of a non-polar solvent such as an aliphatic



Even if the use of the respective conpounds are 10 really designed so as
to perfectly satisfy the above-nentioned expressions (1) to ( ) ﬂ

contact treatnent of the above-nentioned compounds, the anDunts

fluctuate finely, and it is usually carried out to appropriately |ncrease
and decrease the ambunts used 15 to a certain degree considering the anount
of a conpound which remains while bei ®§ unreacted. Herein, " satisfy
substantially " nmeans that a case of designing to obtain a conpound

obtai ned by contacting the respective conpounds at the nolar ratio

sati sfyi ng t héydmmadtomsalivernd, exparepabis hydirachuted sevbvient dgthe
above- nentioned expressions is not perfectly satisfied. Wen the nolar
rati o of the &®suhibeysed Q)fPOtJJrié'-‘ ﬁ@s]-p’@@ttl sactoppoametherert istdovent a nol ar
ratio of (a): (b) : (c) X : Z1lin the pre aratlon of the 25
conpound [ A], oFtthe. -eFSBItée Pﬁ&fi YReGghils qxagg@ 2% Pf the sedsieddsi on
(4): o:!'"- 1:.5 0, 2 3 2006 .38 (c presents a

val ence of N[Lipﬁlﬁ‘ff é!‘b'f%‘g‘:éf olﬂef%?%’ %—‘Lerptlélfl'é‘re TR ﬁo? #ratio of the
annunts sed as r ratio of
(d) : ; (F?EmEQﬁﬂfﬁﬁﬁiﬁﬁ 8§HE§ﬁ§Q%reﬁaH§4%§§%ﬁ Fﬁlﬂghgénpound [B ]
, It 'S pref e@?bﬁet,h%i[m&tqgﬁ 20fRErZz disdhiyil etide, e&PiEéﬁi:Q %5) when J

in the general “formil a an atom of Goup XVI: 0 Td-(y2+ 2)=x1 5
0.2 (5) ether, di-n-butyl ether, methyl tert-butyl ether,
anisole, 1,4-dioxane, 1,2-dimethoxyethane, bis(2-
methoxyethyl) ether, tetrahydrofuran, tetrahydropyran
10 and the like.

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

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

E." of 0.52 Ep’ =0.1
Examples of the polar solvent include ethereal

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

25 most preferable as the scolvent.

The amounts used of the respective compounds in the

preparation of the compound [A] are not specifically



(each of d and f in the expression (5) is the same value 10 as in the

above-nentioned fornmula [4] or [6].) As a result of the cont acf; Jé.ﬁf?(?dﬁem’
at |east one of (a), (b) and (c) or at |east one of (d), (e) Tand 7

which are raw materials nay remain as unreacted natters concerning the
conpounds. 15 Further, it is preferablg in the preparation of the conpound
(Al to distill the solvent fromthe pr 8uct after the contact treatnent
and carry out drying at 25t or nore for one hour or nore under reduced
pressure. It _is nore greferable to carry out drying at 60 to 200t 20 for

one to 24 houtdMat@dnp¥pepr Ehe mplar fatpke of thetampypts ugedgrhdies.

Speci fic exanple of .the production progess of. the conpound (Al is shown
bolow i n dot abPERAGH e [Eompaiends, By ABRInSG AR Thpat satid oF
pent af | uor ophepol ng fhe .25 conmpgund (), er, p ss mhi ch

i ncl ude the F%?I’E)Rﬁngcs)t'e&s' égm 'bg adojg)felds. Spl‘—b\é%%ﬁ?%ﬁ%ftﬁéﬁ ?s §8€d as a
sol vent; a hexan | L0 O ' Zi .is added thereto
and cool ed toéCI esaf)eeln%f%a*l%%?%Bégh%ﬁ%g%t%%eégﬁ%%%?é‘gnéEzt' to diethyl zinc
i s added;, dropwi se thereto; af&ey s+igrjhg at room tenpergtyye for 10
mnutes to 24 hours, 0.5- fold nolar anpbunt of water to diethylzinc is

further addetwléeppinse; répireseftticr i vigléhceoomieqpetRkuékpteesidd M nutes
to 24 hours, the solvent is renoved by distillation; and drying is carried

out at 120t fol) B |

L' ' 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 préferably a numeral of from 0.25
to 1.50, and most preferably a numeral of from 0.50 to
1.00. z ! in the expression (1) is a numeral determined

by c,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

2: 2%, 1t is preferable that

ratioof (d): (e): (£) = x'y
x', v?®and z°? satisfy substantially the expression (2)
20 when J in the gemeral 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! =yi+£ExXz? (2)
yi+EX z2?E aXx! Sy ?+2XEX z? (3)
25 (wherein each of d and £ in the expressions (2} and (3)

is the same value as in the above-mentioned general

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



hours under reduced pressure. 10 O course, the conpounds used in these
treatnents are not limted to pentafluorophenol and water, t Jd nd
as araw material is not limted to a zinc conpound, and the ‘condiTion at
drying is not limted to at 120r, for 8 hours. Further, a specific exanple
of the production process of the corrpound [B] is showmn below in detail
when M is zinc atom the conpound (e)7i s pentafl uorophenol, and the
conmpound (f ) is 1, 3 - cyclopentanediol (a mxture of cis-isonmer and
trans-isomer). 20 A process which include the follow ng steps can be

adopt ed: A hexane soYUtimrthd ekpragsions éﬂd apduélde dse prelffangddy n a

fl ask whose atnosphere was Jjep|laced with gon and the mxture is stirred
and cool ed at &-7ghepslpfh&ah& sOEuEren Q)‘fOJp Rt hf PUorRRBECERTAH Y s an

equi nol ar anount to djethyl zi nc | dded t hereto dropw ,se and the
Fesul tant wasSGHIMEEALAE FEOMEs2 $a1 5 %oéﬁ‘rtl'@’%aﬁﬁéﬁgﬁﬁ’ﬁé' 3 Jmead,

ci'e < i somer OAnderhRe T er 1o TEUSES ESFE 5@?&%@?%@5& I%?FSLSJ e
?ggms/'éijr%l ng ESo ﬁabr |5e(11_00|_{([j Oovezr:n ththeaggngé 031@ (dﬂ a4 | £rial is
y distrfllation and a d prepare red at roo errperature
under reduceguﬁgmur@etg}mgggasqaytag qp’rrpgu,nglr bsgdal N thesapbreat ments
mentioned expression (2) or (3). Further, x'is a numeral
being an arbitrary posiltive value.
Even if the use of the respective compounds are
10 really designed so as to perfectly satisfy the
above-mentioned expressions (1) to (3) in the contact
treatment of the above-mentiong;:l compounds, the amounts
used may fluctuate finely, and it is'usually carried out
to appropriately increase and decrease the amounts usea
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 cbtain
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: v :z!in the preparation of the

25 compound [A], it is preferable that Yl and z ' satisfy
the expression (4):
o=lc-y'-2z1'1=£0.2 (a)



Is not limted to pentafl uorophenol and 1,3 10 cycl opentanediol (a m xture

of cis-isonmer and trans- isoner), and the netal conpound as a glay&lg?é@i al
is not limted to a zinc conmpound. Next, the conpound [C] represenhted by
the general formula [7] is illustrated. 15 M3 has been al ready descri bed.
T 3 in the general forrmula [7] represents an atomof the Goup XV, Goup
XV or Group XVI of the Periodic Table ¥ the El enents (Revised edition of
| UPAC | norganic Chem stry Nomencl ature 1989), and when a 20 plural nunber
of T3 's exist, they may be nmutually the sane or different. Specific

exanpl e of thel@topPEEseRss & @dence aft|Nidds dhearexprasshona (4i)li con

atomand the |ike_ specific exanple of. the atomof the G oup XV includes

a nitrogen atom aFBRGHSHor FREHitdA Ad-ath&atie oD Ehmn RS | esedanpl e
of the atom of G0 |, .include n ,ox atom a su]fur atom and
the like. T3 i°'sft %F&%&#%m%%isaﬁﬁg ASaf IR AT At vk gen 31
July 2006 41 f h ref erabky njLr n_at . .an o n atom
aﬁdyi n particu a?{all" gé?é?%r)gfe%abl? én%;x{'/ eﬁggt Bﬁlegg]ﬁ tdan i‘#/?ﬁéﬁ gener al

f | l 3y h
oo 7, Spgiasi i (8 E4Sa e LTSy ke, 1A g} e

Goup XV, "s when T 371s t : r'oup
when T 3 is i akpPes @YD PXWhen' 3 1hStHe d®néfaiomitidfsfargrula [7]

represents an electron-withdrawi ng group or a group containing an
an atom of Group XVI:

0=la-(yv3+£Xz¥H+ %= 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 (f)
which are raw matexrials may remailn as unreacted matters
concerning the compounds. ‘

15 Further, it is preferable in the preparation of
the compound {A] to distill the solvent £from the productl
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 200C

20 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 [A] is shown below in detail when M' is zinc
atom, the compound (b) is pentafluorophenol, and the

25 compound (c) is water,uA_prOCess which include the
following steps can be adopted:

Tetrahydrofuran is used as a solvent; a hexane solution



el ectron -w thdrawi ng group, and when a plural nunber of 10 R3 ' s exist,
they may be nmutually the same or different. Exanples of the %

-w t hdrawi ng group or the group containing an electron -w thdrawhg group
are selected fromthose already described in the illustration of Rl and R
3, and the p referable group is the sane group as 15 in R1L and R 3.
Further, R6 represents a hydrocarbon gﬂgup and a plural nunber of R6's
may be nutually the sane or different. The hydrocarbon group in R6 is
preferably an alkyl grou an ary oup or an aral kyl group. 20 As the
Byt aroup: heoidee iy L Liye 8BoadcRa theTata Gmd cosbefl 8085 rs
pref erabl e. Exanrles I ncl ude a neth¥I roup, .an et hyl group, a n-propyl

group, an | SSOPORT G SRON. B SPePGll ol SectioRg Bhoun, @
gr oup, ayn hegégtgwgﬁﬁf :ﬁyé¥¥@?ggﬂﬁﬁﬁwig %Xaﬁg p?&%ﬁr § 4 &Hdﬁﬁyl
group, a - pedadegyl Ggieatrl PLEOTY mq&msg&f 1heabikg. ¢ gethyl

group, an ethyl 'y 20 oup, an group, a‘tert-butyl

group orsan galuing1 £ Utkbdsst n@fewal&s&ertablaqe O;Ttbﬁfﬁnah:ky'
groups may be substituted wth a halogen aton1such as a uorirne atom a
chlorine 5 ah@@edadbbpwiiRe ;2aFPed’ stlrirddig @tarodn Esaperatudie e al kyl
group having 1 to 20 carbon atons which is substituted with the hal ogen
atom i ncl ude 20f hoondrest hd 24 riooprsa thél sodleenthyils gremgpved by

trifluoronethzl group,
istillation; and drying is carried out at 120°C for 8

hours under reduced pressure.

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

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

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

A hexane solution of diethylzinc and toluene are
charged in a flask whose atmosphere was replaced with
argon and the mixture is stirred and cooled at -787T;

25 a hexane solution of pentafluorophenol which is an
equimolar amcunt to diethylzinc is added théreto

dropwise and the resultant was stirred at room



a chl oronet hyl group, a dichloronethyl group, a 10 trichloromethyl group, a
bromonet hyl group, a dibrononethyl group, a tribrononethyl gﬂgPﬁﬂyfﬁbé

| odonet hyl group, a diiodonethyl group, a triiodonmethyl group, a-
fluoroethyl group, a difluoroethyl group, a trifluoroethyl group, a
tetrafl uoroethyl group, a 15 pentafluorggthyl group,.a chl oroet hyl group, a
di chl oroethyl group, a trichloroethyl group, a tetrachloroethyl group, a
pent achl oroet hyl group, a bronoethyl group, a dibronoethyl group, a 20

tri bronoet hyl rou a_tetrabronoet hyl grou a pent abr onoet hyl group,
a perfluoropr&ﬂ%“p%E%EBFeafﬁ§}ﬂ1 Wbt eﬁ?gﬁﬁ?ra Operfiadst ®R¥RY1 group,

2 e oo on et 4SRRI PL e G bR 010
group, a pechL o@ygyg_gggng)af%Sd¥%ﬁ€%%?0 gny¥lfgggﬁgrz%éggéﬁnorohexyl

group, a perchlorooctyl group,” a perc ecyl group, a

per chl or opent adaspi1 96 QW s 81 PRI AR 0F 0aHsAD 08 QR rfY :]‘éilr?ﬁ 2098, 43

per br omopr opyl group, a perbronobutyl group, a perbronbpentyl group, a

per bromobexyl agralatile pRabeeiBaCcty WHndied bPeapPseindaqdaey MW, a

per br onopent adecyl group, a perbronoei cosyl group and 5 the |ike. Further,

any one of theodial ptepavedsisadried pEr trcdn ytanpstatured unidiet an al koxy

group such as a nethoxy group, an ethoxy group or the like, an aryl oxy
reduced 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 [7] represents an atom of
the Group XIV., Group XV or Group XVI of the Periodic
Table of the Elements (Bevised edition of IUPAC
Inorganic Chemistry Nomenclature 1989){ and when a
20 plural number of T’'s exist, they may be mutually the
same or different. Specific example of the atom of the
Group XIV includes a carbon atom, a silicon atom and the
like, specific example of the atom of the Group XV
includes anitrogen atom, a phosphorous atom and the like,
25 and specific example of the atom of the Group XVI includes
an oxygen atom, a sulfur atom and the like. T is

preferably a carbon atom, a nitrogen atom or an oxygen



group such as a phenoxy group or the like, or an 10 aral kyl oxy group such
as a benzyl oxy group or the like, <etc. As the aryl group, an ﬁr?{h ghGup
having 6 to 20 carbon atons is preferable. Exanples thereof inc 8’ a
phenyl group, 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 - ¥lyl group, a 2,3,4-trinmethylphenyl
group, a 2,3,5-trinmethyl phenyl group, a 2, 3,6-trinethyl phenyl group, a
2,4,6 trinmethyl phenyl group, a 3,4,5-trinethyl phenyl group, 20 a

2, 3,4, 5-t et ramgtdwyl pherthegrpopfenably, 4, 8itregeanatiof ghem opygen a
2,3,5,6,-tetranet hyl phenyl group, a pegnt ame thylphe nyl group, an

et hyl phenyl g@R&@®. aadnipmasnt sHekas . Jr dfHPrafersbdyopp| PHEIST afrdup, a
n-butyl phenyl group, , a sec-butyl phenyl group 25 tert-butyl phenyl group,
a n-pentyl phanyl g'E)%up‘;n é:hengﬁgﬁﬁf‘ﬁ'l %ﬂEﬁb‘llagH)iﬂfe%rﬁ’ﬁ%%§§l% &WA1SS oup, a
n- octyl phenyl _grqup,..a_nsdecyl.nhen roup, . a 31 Juyly, 2Q0§ .44
dodecylphenylogggﬁp,wgeﬁ- e%ﬁ%&§E§I %%ﬁy?ggrgﬁp,rgangﬂﬁ?hyF gﬁﬁh L. an

ant hracepyl g ; [ a e Gr.oup J rabl e. Any
one of tﬁese g’?ﬂlﬁ“ S‘?%%gghn%yg oempggt FSPP@ &é)’sugsti guts‘"e’gqvaeq B\'hgélﬁa ogen
atom such as 3gf @ iNGRIOM créuls kel negat @@ 2a brom ne atomor an iodine

atom an al koxy group such as a nethoxy group, an ethoxy group or the

like, an aryl oxy groyfi gHehgadexalheir@MuaXH OUP] represents an
electron-withdrawing group or a group containing an
electron-withdrawing group, and when a plural number of

10 R’'s exist, they may be mutually the same or different.
Examples of the electron-withdrawing group or the group
containing an electron—withdrgﬁing group are selected
from those already-described'in the illustration of R!
and R’, and the ﬁreferable group is the same group as

15 in R' and R’.

Further, R® represents a hydrocarbon group, and
a plural number of R®*'s may be mutually the same or
different. The hydrocarbon group in R® is preferably an
alkyl group, an aryl group or an aralkyl group.

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

25 a neopentyl group, a n-hexyl group, a n-octyl group, a
n-decyl group, a n-dodecyl group, a n-pentadecyl group,

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



or the |ike,

i ke, etc. As
atons is pref
(2- net hyl phenyl ) net hyl group, a (3 nethylphenyl)nethyl group, a
(4- met hyl phenyl ) met hyl 15 group, a (2, 3-di net hyl phenyl ) nmet hyl group,
(2, 4- dinethyl phenyl) et hyl group, a (225 di nmet hyl phenyl ) net hyl group, a
(2, 6- dinethyl phenyl)nmethyl group, a (3,4- dinethyl phenyl)nethyl group,

(3,5 20 di et

(ethylphenyl)

hyl pheny ASe8YHAL FBopp

or an aral kyl oxy group such as a benzyloxy 10 group or the
the aral kyl group, an ardl kyl group having 7 to 312%1)({:%&0n

erabl e. Exanples include a benzyl group, a

hyl phenyl ) met hyl group, a (2,3,4- tlmethyl phenyl) nethyl

2,3,5- ti nﬂmmheaﬂyliﬁepnypygr greupa (R,tHw:-bduhel hgkphpnyr) @t hyl

up, a (3,4,5- tlnethylphenil)nethyl group, a (2,4,6 25

t 5(E°$64P53ﬂﬁﬁﬂhﬁﬁﬂhylphenyl)nethyl group, a
a (2,3,5 6 31 July 2006 45
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gro

time

(2,3,4,6- tet
tetranethylphenyl)

(1 sopropyl pheny %ﬂ??ogﬁ&sgogp%ﬁgé %€?£% %ﬁ’ﬂ%ﬁu%‘r 85301}}“3
(sec-butyl pheg)éb#neghg}:omg_h(&u?toﬁ] gi*eérﬁ 4?%&1) 'ﬂeﬁﬁ/ l«% %Lho’th% (n-
met

pent yl phenyl )

group, neopent yl p

(n- hexyl phenyb)guhyrdiPUavngNl to 20 carbon atoms which is

10

15

20

25

substituted with the halogen atom include a fluoromethyl
group, a difluoromethyl group, a trifluoromethyl group,
a chloromethyl group, a dichloromethyl group, a
trichloromethyl group, a bromomethyl group, a
dibromomethyl group, a tribromomethyl group, an
iodomethyl group, a diiodomethyl group, a triiodomethyl
group, a fluoroethyl group, a difluorcethyl group, a
trifluoroethyl group, a tetrafluoroethyl group, a
pentafluorcethyl group, a chloroethyl group, a
dichlorocethyl group, a trichloroethyl group, a
tetrachlorcethyl group, a pentachloroethyl group, a
bromoethyl group, a dibrqmoethyl group, a tribromoethyl
group, a tetrabromoethyl group, a pentabromoethyl group,
a perfluoropropyl group, a perfluorobutyl group, a
perfluoropentyl group, a perfluorchexyl group, a
perfluorcoctyl group, a perfluorododecyl group, a
perfluoropentadecyl group, a perfluoroceicosyl group, a
perchloropropyl group, a perchlorobutyl group, a
perchloropentyl group, a perchlorohexyl group, a
perchlorooctyl group, a perchlorododecyl group, a

perchloropentadecyl group, a perchloroeicosyl group, a



octyl phenyl ) met hyl group, a (n-decyl phenyl)nethyl 10 group, a
(n-dodecyl phenyl ) net hyl group, a (n- tetradecyl phenyl) net hyl % PHRv 2065
napht hyl met hyl group, an anthracenyl nethyl group and the |iKke, A< a

benzyl group is nore preferable. Any one of these aryl groups nay be
partially 15 substituted with a hal ogen atom such as a fluorine atom a
chlorine atom a bromine atomor an iodi®ne atom an al koxy group such as a
met 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 benzyl oxy 20
group or the anbrmeﬂr¢PEl|ErPnD.g@n@ﬁmbﬁqmqhntNI gzoppef @erably an aryl
group or an alkyl group. " h " in the general formula 7 represents a

nuneral of 1PSTOFAMOPMEYLsIRPHD.ad H%ﬁﬂﬁﬂmOHQRYlSQE@EPerQbIy 25 an
integer of 1 to ?f_and in particular, co ound represented by the

general formuPgH ]°mq%95¥£f%F%BPy a Qeakaqm 88YLi FEJUBr 8- oxo 31 July

2006 46 bi s( cular. Two_or nol.ecul es of the
conmpound rep gﬁQﬁﬁéﬁﬂ$6§#é?%é$ B?UPorﬁu?%????mﬁ§3°8§y%xﬁﬁﬁﬂ%i . 5 The
productipn preg@sy 1@l the compound represented by the general fornula [71
I's not specifically |n1ted and for exanple, a process of treating an

organonetal l'ic CO”p@Q&Qﬁ%¥¥1é§yaBné|B¥|%ﬁb@e aAkyl groups may be
partially substituted 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 g.r'oup having 6 to 20 carbon
atoms is preferable. Exampleéltherebf include a phenyl
group, 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,
az2,6-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,

20 a 2,3,4,5-tetramethylphenyl group, a 2.3.4,6-
tetramethylphenyl group, a 2,3,5,6-tetramethylphenyl
group, a pentamethylphenyl group, an ethylphenyl group,
a n-propylphenyl group, an isopropylphenyl group, a
n-butylphenyl group, a sec-butylphenyl group, a

25 tert-butylphenyl group, a n~pentylphenyl group, a
neopentylphenyl group, a n-hexylphenyl group, a n-

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



hal ogenated al kyl metal or the like with a conpound 10 selected froma

gem di hal ogenohydrocarbon, a silane, a germane, an am ne, a phﬁfﬂﬁ*ﬁﬁ@ﬁ
water, a hydrate of netal salt, hydrogen disulfide and the like, 18
mentioned. The treatnent is preferably carried out under inert gas

at nosphere. The treatnent tenperature Ia usually 15 from-100(err)Cto
200t, and preferably from-80r to 1500C.° The treatnent tine is usually
from1l mnute to 36 hours, and preferably from 10 mnutes to 2 4 hours.
Further, the treatnment nay use a solvent, and these conpounds may be

directly treafOdeftiRRANYS| HEOPP, h8-$StrateGERN$RY 1 28TBRB efabl y an
aliphatic hydroc?{ oq%solvent, an _aromatic ydrocarbqy ol vent or
et hereal sol v&AP Qb% [FEHCHUR n &1 hpacs ot R 13 é%ﬁ% 5 as an
al kyl met al , aahgh gﬁgt dmg%ky%nﬁggé ggek_ Jﬂﬂgg and a conpound sel ect ed
froma gem dihalo 0 rocar bon, SiTane, a germane, an am ne, a
phosphi ne, water, aAr{}y(H &Pl +tABLA! a$ IJ_t rrbﬁ%r dfbé”%&i:‘ﬂ?aﬁ ? t he
| i ke. Specific exanp eséﬁ tﬁe so%ventﬁlngl{ iiné%e, hexane, g July
2006 475 hept 8agstaGi AR wAHZ8NFald Séheitom Gk £iNoril atdaiit V!
ether, tetrahydrofuran and the like. Further, in the treatnent, the order
of dropw se addchiloeridfe Et®ncopdirdhied eated droanaigdimes atom, an
di hal ogenohydrocarbon, a silane, a gernane, an am ne, a phosphine, water,
a hydrate of adkaekysgrouphphrdyas alimailioxie gnoupheahi @thpxyngroup
specifically limted, it my be successively dropw se added, may be

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-
dimethylphenyl)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-
timethylphenyl)methyl group, a (3,4,5-
timethylphenyl jmethyl 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-



si mul t aneously dropwi se added, and 2 or nore of solvents 10 may be
dropwi se added after mxing. Arbitrary anounts of Rs and R 6 ﬂlP?OOG

i ntroduced by adjusting the nolar nunber of the conpound sel ec eé roma
gem di hal ogenohydr ocarbon, a silane, a germane, an am ne, a phosphi ne,
water, a hydrate of netal salt, hydroge 15 disulfide and the like to the
organonetal |l i ¢ conpound. Further, as a ?esult of the treatnent, the
organonetal | | c conpound being a raw naterial and the conpound sel ect ed

froma gen}dlhalo enohydr ocar ban, silane, a germane, an am ne, a
phosphi ne, S%WQBKH}HpgﬂgkﬁmQEﬁxﬁ @EPYP . hgdr ogen disul fide and the
like may rew% n cte er.. The conpound represented by the
general formul ?Wf F@gﬁﬁggny ?gﬁatnent can be used as a

pur 111 cat i on Son Lk RenPsdhetRil ﬂr}c’s’n’ﬂ’%'rz it Ly ﬁéﬁisﬁﬁiw&? Mg
d
col %{e??zS?PO?%‘%EOSBﬁs‘ﬁe%?é?ﬁrséi’%*aﬁ%z’&fJ@@%ﬂBF LIRS {Bioved by

distillasi on fupigieenedfnedhy3ok f%éﬁyb@ﬁylﬁheh?&qfn%@h&lcar ried
out at a tenperature of 25t or nore our or nore under réduced

pressure. It grqnpﬁamreterabbatymphammuxmﬁtﬁyﬁrgr@ﬁpataGQnLo 200t for one
to 24 hours, and nost preferable at 80 to 1609C for 4 to 18 hours.

Speci fi ¢ exanpeatarlphenyplt buethivdngprupess dinadpentybpbeadylémedhgit ed by
the general fornula (7] is
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 groupb61naphthylmethy1.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 such as a fluorine atom,
a chlorine atom, a bromine atom or an iodine atom, an
alkoxry group such as a methoxy group, an ethoxy group
or the like, an aryloxy group such as a phenoxy group
or the like, or an aralkyloxy group such as a benzyloxy
20 group or the like, etc.
R®in the general'formula [7] is preferably an aryl
group or an alkyl group.
"h" in the general formula [7] represents a numeral
of 1 or more, and usually an integer. "h" is preferably
25 an integer of 1 to 5, and in particular, 1.

The compound represented by the general formula [7]

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



further shown below in detail when M3 is zinc atomand .10 a treating

agent is water. A process that toluene is a solvent, a hexane B 5*15%6&1 of
a dial kylzinc (for exanple, diethylzinc) is added thereto and cooled at O
t, water of an equinolar amount to the dial kylzinc is added dropw se, and
the 15 mxture is stirred at roomtenperature for 10 mnutes to 24 hours,
can be adopted. O course, those used i%® these treatnents are not |inited
to the dial kylzinc and water. Then, the conpound [D] represented by the

general 20 fornula [8] is illustrated. M4 has been already described. As
X1, specific XehpPE¥laincle dtomaditidHitla¥oup XV as X1 include a carbon

eci

atom a silicon atomand the like, s fjc exanp]es of the atomof G oup
the XV 25 include an"r‘l‘P’Per"eﬁ‘ogPoﬂf & ?o%ENEPSmG&H‘dPQ‘-H@ li ke, and

specific exa of atom of the G aup. XVl inc e__an.oxygen atom a
sul fur aton1gﬁ%§$ﬂ%s?$ggﬁ §¥i§%§1Qﬁﬂifé§Kﬁ9r @iﬁrtyirgﬁpypf carbon atom a
nitrogen atomylg LQxygen atom further preferably a nitrogen atomor an
oxygen atom and in particular, Xl is preferably an oxygen atom "i" in

the genesal fornulenb8)réeREE$BA! SracBYEEsAlthe dBpb i@ eird &y val ence
of X1. Wien X1 is théalg]t:om of th%rG?oup XV, "i" iplo 3, wh nréX1 IS the atom

of the G oupbVithé gehgral 868mulan] X} is ddie spleifofcd By @iatited! V, "i"
's L and for example, a process of treating an
organometallic compound such as an alkylmetal, a
halogenated alkylmetal or the like with a compound
10 selected fronta,gem—dihaiogenohydrocarbon, 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 -80T to 150C.
The treatment time is usually from 1 minute to 36 hours,
and preferably from 10 minutes to 24 hours. Further, the
treatment may use a solvgnt, and these compounds may be
directly treated without using it. The solvent used is
20 preferably an aliphatic hydrocarbon solvent, an
aromatic‘hydrocarbon solvent or an ethereal solvent
which is inert to an organometallic compound such as an
alkylmetal, a halogenated alkylmetal or the like and a
compound selected from a gem-dihalogenohydrocarbon, a
25 silane, a germane, an amine, a phosphine, water, a

hydrate of metal salt, hydrogen disulfide and the like.

Specific examples of the solvent include butane, hexane,



R 7 in the general fornula [8] represents an 10 el ectron-w t hdrawi ng group

or a group containing an electron -w thdraw ng group, and wh ﬁﬂﬂb@&ﬁl
nunber of R 7 , s exist, they may be nmutually the sane or difterent. The
exanpl es of the electron -wi thdrawi ng group or the group containing an

el ectron-wi thdrawi ng group are 15 selected fromthose already described in
the illustration of R and R 3 , and e preferable group is the sane
group as in R and R 3. Specific exanples of X R7 i which is a conbi nation
of Xand R7 when X is a carbon atom include a 20 tri(fluoronethyl)nethyl
group, a triPeRtEPSmetaRtaMRt NPEnERRap, toluene .hbithye Y h@Fhyl group, a

tri (di chl or onBLRpr Pl 1 G p, Eat 58hYRFBEPBABMATA 13 rtk!  or oup, a
(S oTEL ) RO S Rier S DAL Lo G048, @ 3
L7} (b L P URRAXCLOR B L0 Bongout LLEPLOUGTIAN Mgl 00w o
{715 ST AR R et k) D GEAARNL) AR Bkl 0P
pent af | uor opr@apyh¢sphhke ,gvatRr a d Hy¥dkat e .6 Inetal salt, hydrogen
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 mixing. Arbitrary amounts
of R® and R® can be introduced by adjusting the molar
number of the compound selectgﬁ from a gem-
dihalogenohydrocarbon, a siléne, a'germane, an amine,
a phosphine, water, a hydrate of mefal 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-dihalogenchydrocarbon, a
silane, a germane, an amine, a phosphine, water, a
20 hydrate of metal salt, hydrogen disulfide and the like
may remain as an unreacted matter. The compound
represented by the general formula [7] which was
obtained by the treatment can be used as a catalyst
component for addition polymerizaticn 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



pent achl or opropyl ) net hyl group, a tri(2,2,3,3,3 .10 pentabronopropyl ) net hyl
group, a tri(2,2,3,3,3- pentai odopropyl)nethyl group, a 311 0
tri(2,2,2-trifluoro- 1- trifluoronethylethyl)nethyl group, a tr|€ﬂy%,%9
trichloro-1-trichl oronethyl et hyl)nmethyl group, a
tri(2,2,2-tribrono-1-tribrononethyl et hy|)nethyl 15 group, a
tri(2,2,2-trilodo-1I- triiodonethylethylﬁ thyl group, a tri(1,1-

di (trifluoronethyl)-2,2,2- trifluoroethyl)methyl group, a

tri(1,1- d|(tr|chloronethyl)-2 2,2- trichloroethyl)nmethyl group, a tri(1,1
20 di (tribr onﬂﬁwa}bhyzrzmowﬂbbarw@é{&ﬁa%ﬁwm gr@mptheareacted

tri(1,2-dl(trli onpth I - trl,iodoet hyl neth group, a tri(2-f
ILBEophenyf)r d %n& gFYFPQ 1Sy %ﬁ?FiSﬁoGHt QQJQ(4-

I'rf?éoﬁﬁfc”,?'oﬁh'{’;eﬁﬁ"ﬁ%ﬁ ?a?é%%ﬁ 5$L$§§£Eﬂ¥ %'NERB]L{I nértqmﬂ”’;z dpderm. o
tri(2- rom)p ? Fﬁ lE,_l’sl QE a %E#i:l
eny y group,i %r|{ eny

51 group,

roup, astri ( Fya Vi h r t£h( 4zl Qﬁﬂpn group, a
T2 6 sdlflgorog%gﬁ)én%{rﬁéllyg?gp% ct”??(%bsh g‘?’fl uoro%({erﬁg‘lb%(#ret hyl

group, a tri(prefedadiloraphenytsnesbiC g60Up, ta 18I hdurs.
di chl orophenyl ) met hyl group, a tri(2, 6- dIbronDphenyI)nethyI group, a
tri(3,5- 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, diethylzine) is
added thereto and cooled at 0 C, water of an equimolar
amount to the dialkylzinc is added dropwise, and the

15 mixture is stirred at room temperature for 10 minutes
to 24 hours, can be adopted. Of course, those used in
these treatments are not limited to the dialkylzinc and
water. _

Then, the compound [D] represented by the general

20 formula [8] is illustrated.

M' has been already described.

As X', specific examples of the atom of the Group
XIVv 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



di br onophenyl ) met hyl group, a tri (2,6 10 diiodophenyl)nethyl group, a
tri(3,5- diiodophenyl)nethyl group, a tri(2,4,6- trIquorophenyﬂﬁﬂyéﬁb@
group, a tri(2,4,6- trichlorophenyl)nethyl group a tr 1(2, 4, 6-

tri bronophenyl ) nethyl group, a trl(2,4,6 15 triiodophenyl)nmethyl group, a
tri(pentafluorophenyl)nethyl group, a fri(pentachlorophenyl)methyl group,
a tri(pentabronophenyl)nethyl group, a tri(pentai odophenyl)nethyl group,
atri(3 20 (trifluoronethyl)phenyl)nmethyl group, a trl(4-

(011 or oAy A tdh B 4445 Sen atom or an oxygen
i i , (2, 4, 6-
U oo oanb ) PRI b Mb o SR8 a%n i SR o PRy
i - | , i roup,
TP | EeosenARRCIN B {0 o8] Hihs Bkl AANPRARIEILA TN 97 OUP
52 group, a tri(4-nitraphenyphaetiay! fgmuﬂaapdgtf@pfég nts A hlifiral

functional groups obtained by substituting X fromcarbon atomto silicon
atom ang funely ansmadl@PThdreR eeaMmse by el awhea X* e e @4 in the

5 above-nentioned specific exanples with a silyl group, can be also
exenplified. 8Sifnithar GrowgpeXiV, ¢ EXanpl ks wie B 1s whenaXbm ®f ahs trogen
atom include a di (fluoronethyl) am no graqup,
Group XV, "i" is 2, and when 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 mutuallf the same or different.
The examples of the electron:ﬁithdrawing group or the
group containing an electron-withdrawing grdup 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



a di(chloromethyl) amno group, a di (brononethyl) amno .10 group, a
di (i odonet hyl )am no group, a di(difluoronethyl)am no group, a 31 July 2006
di (di chl oromet hyl )am no group, a di (dibronmonethyl) am no group, a

di (dii odomethyl) am no group, a di(trifluoronethyl)amno group, a 15
di (trichloronethyl)amno group, a di(tribronmonethyl)am no group, a

di (triiodonethyl)am no group, a di(2,2,§9 trifluoroethyl)amno group, a
di (2,2,2- trichloroethyl)am no group, a di(2,2,2 20 tribronoethyl)am no
group, a di(2,2,2- triiodoethyl)amno group, a di(2, 2,3, 3, 3-

pent af | uor opr oA § bRl @blgreme thy ldimethy B @ @up pedt achl or opr opyl ) am no
group, a dl (2,2, 3,3, 3- pentabronnprop¥££an1no group, a di(2,2,3,3,3 25
pentaiodopropﬁ%%ﬁﬁ?ﬁpﬁ?ﬁﬂﬁ?tgyéﬁﬂﬁﬁﬁ = tFTYR0r B- | -

trifluoromethyl et hyl LNO_gro di(2,2, 2-

trichloro-I-t rﬁ%&%‘?%ﬁ%ﬁﬂ@?gbﬁyﬁﬁfﬁﬁw& FHHP - 23852y 22806 53
di(2,2,2-tribr.Qms1-1r5] h | NO a,di (2,2,
2-triiodo-1-t r%%un%%%ﬁégﬁﬁw&gékﬁo%ﬁoo [of %QEPJ;'Pz '2,2

di . (1, 1-bi S(t risfi SO OFEhOVhY1 PRyl iglctils 06 Nk parl Bopgroup, a di(1,1 5

di (trichloronethyl)-2,2,2-t1ichlordethyl) "am no group, a _
di (1,1-di (tri hramueHdé thyl fméthill r@met hyloai noz2 ggoup, a di (1, 1-

di (triiodonethyl)-2,2,2-triiodoethyl)am no group, a
triiodomethyl)methyl group, a tri(2,2,3,3.3-
pentafluoropropyl)methyl group, a tri(2,2,3,3,3-
pentachloropropyl)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(Z,Z,Z-tribromo-l—'tribromomethylethyl)methyl

15 group, a tri(2,2,2-triiocdo-1-
triiodomethylethyl)methyl group, a tri(l,1-
di(trifluoromethyl)-2,2,2- trifluoroethyl)methyl
group, a tri(l,l—di(triphloromethyl)-2,2,2~
trichloroethyl)methyl group, a tri(l,1l-

20 di(tribfomomethyl)-2,2,2- tribromoethyl)methyl group,
a tri(l,1l1-di{triiodomethyl)-2,2,2-
triiodoethyl)}methyl group, a tri(2-£fluorophenyl)methyl
group, a tri(3-fluorophenyl)methyl group, a tri(4-
fluorophenyl)methyl group, a tri(2-chlorophenyl )methyl

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

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



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

di (4-fluorophenyl)anm no group, a di(2-chlorophenyl)ani no groqgkhﬁygbéé%

chl orophenyl )anmi ne, a di (4 - chlorophenyl) am no group, a

dl (2- bronophenyl) am no group, a di(3- bronnphenyl)an1no group, a di

(4-bronmophenyl ) am no group, a di(2 15 jodophenyl) am no group, a di (3 -

| odophenyl) am no group, a di(4- |odophéhyl)an1no group, a dl (2, 6-

di f1 uorophenyl )ami no group, a di(3,5- dlfluorophenyl)anino group, a di(2,6-

di chl orophenyl )am no group, a di (3,5 20 dlchlorophenyl am no group, a

dl (2,6- dibro yl?aﬁ¥ﬁ64gPBBH°EQQﬂX¥9@§ R br gReBReng ETdhidro group, a

dl (2,6 dil odophe p, a di(3, 5- d¢ odo he mnQ .group, a

di (2,4,6-trifM% ﬁ%ﬂﬁ%ﬂ?ﬁﬁgﬁgggpﬁﬁﬁp ra DL (D740 °P£%B&P§Wﬂyl ) ami no

group, a di(2 trjhb h @ g g 2,4, 6-

triiodophenyl? o d#o%%?Pg gQXSEﬁ 3dg{q§§ﬁh'? %ﬁ?afﬁugF&éﬁéﬁyl)an1no

group, a di (a3 gﬁg h o] ent abr onophenyl ) am no

group, a dl(pentalo en Fyaﬁﬁﬁgﬂ PQL a(ﬂ?é#é? J

(trifluogonet avlEhRisropn éﬁ@rﬁnstﬁ R g@oq!ﬂg( 3-a (ttr¥i f2 ugLonet hyl) phenyl)am no

group, a di(4- (trifluoronethyl)phenyl )an1no group, a di (2, 6-

di (trifl uoromatepldehengbimetayougroapdi @, tri(3,5-
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 groupl a tfi(2,4,6—
Vtribromophenyl)methyl group, a tri(2,4,6-

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

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

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

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



di (trifluoronethyl)phenyl)amno group, a di(2,4,6 .10
tri(trifluoronethyl)phenyl)am no group, a di(2- cyanophenyl)angpﬂl? @MP a
di ( 3-cyanophenyl )am no group, a dl (4-cyanophenyl)am no group, é %

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

di (4-nitrophenyl)am no group, and the |ike. 15 Further, a functional group
obtai ned by substituting X fromnitrog¥h atomto phosphorous atom and a
functional group represented by replacing an amno group in the
above-nentioned specific exanple with a phosphino group can be al so
exenplified. ZFERthrtripécnitcophemylose tbiich gtoup amd ofdygehikat om

I ncl ude a quoronEthoxy group, a_chl oronethoxy group, a brononet hhoxy

group, an hoggﬁ'ﬁf tz JFerptignad EFGBE@%&I’F@NO 1Qﬁ§msﬁﬁﬁ%¢wm@ﬁe¥hoxy
roup, a dibr none Xy Qgr.ou odo X u

tgr i f Fuor omet h c}/”agttPFEﬁPo?o#@FﬂBx?tﬁ'PoWd5‘&‘??%‘?%@%&9@ gr oup,
triiod th { {

g 2,r|2|-1('.)r?gﬁl o?')@eé{%)xé;p%el&\l % g%é& rlléguoé g%ptqlﬁzg’i Bt H’bFBﬁoet hoxy group,

a 2,2,2-gtri

2,2,3,3, 3 penﬁgﬁﬁéxﬁﬁhéﬁéﬁ€dgggéggfic 5%@9@&%@ pen ré%%gyygroup, a
2,2,3,3,3 5 peanitafd i aPosyedip P¥Bied .2, 2, 2- trlfluorol-

triflu oronethylethoxy group, a 2,2, 2- trichl oro-I - trichl oromnet hyl et hoxy
group, a 2,2,2-tri brmnmlarlwbspéoﬂeﬁhyb&hh@&ﬁsgro@upclnél%ﬁeﬂ %Yijlgodo- 1 -

a nitrogen atom, include a di(fluoromethyl)amino group,
a di(chloromethyl)amino group, a di(bromomethyl)amino

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

15 di(trichloromethyl)amino group, a
di(tribromomethyl)amino group, a
di(triiodomethyl}amino group, a di(2,2,2-
trifluoroethyl)amino group, a di(2,2,2-
trichloroethyl jamino gfoup, a di(2,2,2-

20 tribromocethyl)amino group, a di(2,2,2-
triiodoethyl)amino group, a di(2,2,3,3,3-
pentafluoropropyl)amino group, a di(2,2,3,3.3-
pentachloropropyl)amino group, a di(2,2,.3,3,3-
pentabromopropyl)amino group, a d4i(2,2,3.,3,3-

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

trichloro-l-trichloromethylethyl)amino group, a



triiodonet hyl et hoxy group, a 1,1 10
di (trifluoromethyl)-2,2,2-trifluoroethoxy group, a 31 July 2006
1,1-di(trichloronmethyl)~2,2,2-trichloroethoxy group, a
1, 1-di (tribrononethy~)-2,2,2-tribronoethoxy group, a
1,1-di(triiodonethyl)-2,2,2-triiodoethogy group, a 2 - f |uorophenoxy
group, a 3 - f luorophenoxy group, 15 a *4-fluorophenoxy group, a
2- chl orophenoxy group, a 3-chlorophanoxy group, a 4-chl orophenoxy group, a
2- bronmophenox g%oup a 3-bronmophenoxy group, a_4-_ bronpphenoxy group, a
2-i odophenoxy o2 - 4~ Br1pEamondndai ipampne thyl s hYBNERine GTUm. a 2, 6
20 di fl uorophen gr,oup, 3,5-dj fluprophen rQup,. a
5. 4.5 111 11 GorbphbAosy aato e ol ot HFL ARBREEHSABARY rdio grous., a
3, 5-dichl orop Y- - di p| _group, a
3,5-dibronnph2ﬁ% y’bf%ﬁ%?tgﬁfgnggﬁégéggﬁe2%3%’ roup, a 3,5-diiodophenoxy
group, a 25 24y rhuorddttiyl ama@eg@% "QURy; @ 2y.4, 6 - trichlorophenoxy
group, a 2,4,6-tribronophé%o§y group, ap%,%EGH' rf%odophenoxy group, a
pent af | usr oph@AQYL iALGrome BAy1YLy , 2006 £ RIS SELhPLPRASHS Yr AEPUP. A
pent abronobphenoxy group, a pentai odophenoxy group, a
2-(trifluoronat kil ()iplendixitr gboopomatByit)r-i2f,|l2u@-onmet hyl ) phenoxy group, a 4
(trifluoromethyl)phenoxy group, a 2,6 5 di(trifluoronethyl)phenoxy group, a
3,5- di(trifl tedidromedthhehamingr gupupa 2, 4i4-1sX- (trifl uor onet hyl ) phenoxy
group, a 2 -c&anophenoxy groqf a 3-c¥anophenoxy group, a 4-cyanophenoxy
group, a 2- i(triiodomethylj-2,2,2- riiodoethyl)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,aidi(4-chlprophenyl)aminogroup,a
di(z-bromophenyl)aminogroup,}adi(3-bromophenyl)amino
group, a 4i(4-bromophenyl)amino group, a di(2- ‘
15 iodophenyl)amino group, a di(3-iodophenyl)amino group,
a di(4~lodophenyl)amino group, a di(2,6-
difluorophenyl)amino group, a di(3,5-
difluorophenyl)amino group, a d4i(2,6-
dichloreocphenyl)amino group, a d4i(3,5-
20 dichlorophenyl)amino group, a di(2,6-
dibromophenyl)amino group, a di(3,5-
dibromophenyl)amino group, a 4di(2,6-
diiodophenyl)amino group, a di(3,5-diiodophenyl}amino
group, a di(2,4,6-trifluorcophenyl)amino group, a
25 di(2,4,6~trichlorophenyl)aminoe group, a di(2,4,6-
tribromophenyl)amino group, a di(2,4,6-

triiodophenyl)amino group, a



ni t rophenoxy group, a 3-nitrophenoxy group, a 4 10 nitrophenoxy group and
the like. Further, a functional group obtained by substituti §ﬂ§§668
oxygen atomto sulfur atom and a functional group represente y
replacing an oxy group in the above-nentioned specific exanple with a

t hl oxy group can be also exenplified. X R 71 is preferably a

tri(fluoroal kyl)nmethyl group, a tri(deoroaryI)nEthyI group, a

di (fluoroal kyl)am no group, a di(fluoroaryl)am no group, a fluoroal kyl oxy
group or a fluoroaryl oxy group, such as a tri(fluoronethyl)nethyl group, a
20 tri (pent af AhéPEFHARAUGEIPRENYEdAPING JaOUm .U onet hyl ) am no group, a di

(Pl doro- 1ot R PaDaRRIRACRIORY JpBipo Gipup, & 0 O oW 2B E
P oeR s Hehs R Pt LB b BB Doy oup, more
f bl I h
D 2 2 tri 11 uocst FeATaRiBLhlet Pafing, roll T M B e oup. a1, 1-
di (triflgior onpthyle) uédrdme iyl ) S108081 PARYn8r Q¥Bup? &3.dh @3l rifl uorophenoxy

group, or a pentafluorophenoxy " group. 5 Re in the general fornmula [ 8 ]
represents a (WwHLEYEBr ofleWNy1d) plodPPENaBiAG giroaphy @ @Eiar4on group.

Specific exanples of the halogen atomin Re include a fluorine atom a

chl ori ne at on{tmibiluooiroeedihyh )Jphkrmyl )axine gronp, a di(2,6-
di(trifluoromethyl)phenyl)amino group, a d4i(3,5-
di(trifluoromethyl )phenyl)amino group, a di(2,4,6-

~1o tri(trifluoromethyl)phenyl)amino group, a d4i(2-
cyanophenyl)amino group, a di(3-cyanophenyl}amino
group, a di(4-cyanophenyl)amino group, a di(2-
nitrophenyl)amino group, a di(3-nitrophenyl)amino
group, a di(4-nitrophenyl)amino group, and the like.

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

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

25 trifluoromethoxy group, a trichloromethoxy group, a
tribromomethoxy group, a triiodomethoxy group, a

2,2,2-trifluorcethoxy group, a 2,2,2-trichlorcethoxy



As a hydrocarbon group in Re, an alkyl group, an aryl 10 group or an

aral kyl group is preferable. Specific exanples thereof includg §f ;Eﬁﬁfe
conpounds as in Re in the general fornula [71 as descri bed above.” Re I n

the general formula 8 ] is preferably an alkyl group or an aryl group, and
nore preferably an al kyl group, 15 and "t" represents a nuneral satisfying
O<t(err)j. "t" is preferably the sane huneral as "J". Two or nore of

nol ecul es of the compound represented by the general fornula [8] nay be
associ ated. Among the conpound represented by the general 20 fornmula [ 8 ],
speci fic exan@IZIRF & dagdeirfnidromadinoxy grovpat an@,2nél-ude

trifluoronmethaoxy(trinethylsiloxy)zinc,
trlfluoroneth&g%%qqﬁﬁ HhP3Y| 8XPYPIn@ 2,2,3,3,3-pentafluoropropoxy

L1111 bor o6t ho @ s %Eq“ﬁ@y% Poky 1] n%af%*z“’ZNPNPOXY group. a

fl h
L 1 uor oet hosy Qe ﬁé#?éﬁ%?éﬂ?ﬁcro PR SRy 3obe2- 383 3-
d|(trlflyoronggmggiéﬁé?fhp EBB et@péy(%rle £?£?+£8x ).zi nc, 11,11-5

di (trifluoronethyl)-2 uor oéet hoxy 0Xy) zi nc,
di(trifl uorom&hﬁm&&aethyléihuﬁgogkmﬁv(tdIzomerwl&ieﬁﬁz-bﬂfih 2,2, 2-

trifluoro-1 trifluoronethylethoxy(trinethylsiloxy)zinc, 2,22
trichloromethylethoxy group, a 2,2,2-tribromo-1-
tribromomethylethoxy group, a 2,2,2-triiodo-1-
triiodomethylethoxy group, a 1,1-

10 di(trifluoromethyl)-2,2,2-trifluoroethoxy group,

a 1,1~di(trichloromethyl)r2,2,2-trichloroethoxy
group, a 1,1- dl(tribromomethyl) -2,2,2-tribromoethoxy
group, a 1, l di(trllodomethyl) 2, 2 2-triliodoethoxy
group, a 2-fluorophenoxy group, a 3-fluorophenoxy group,

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

20 difluorophenoxy group, a 3,5-difluorophenoxy group, a
3.4,5-trifluorophenoxy group, a 2,6-dichlorophenoxy
group, a 3,5-dichlorophenoxy group, a 2,6—
dibromophenoxy group, a 3,5-dibromophenoxy group, a
2.6-diiodophenoxy group, a 3,5-diiodophenoxy group, a

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

triiodophenoxy group, a pentafluorophenoxy group, a



10 trifluoronethyl ethoxy(triethylsiloxy)zinc, 2,2, 2-
trifluoronethyl ethoxy(triphenylsiloxy)zinc, 31 July 2006

ro-1

ro-1

, 3, 3-pent af | uor opr opoxy(tri met hyl sil oxy) zi nc,
3, 3-

3

—_ -

pent af | uor opropoxy(triethyl sil oxy)zinc, 15
, ,3-pentaf|uoropropoxy(triphenyI?iony)zinc,
rifluorophenoxy(trinethylsiloxy)é nc, 2,4, 6-

uor ophenoxy(triethyl siloxy)zinc, 2,4,6-

uor ophenox %trig&e&ylsiloxy)zinc, 3,4, 5-
trifl uorophenoRé tAFRECRPPRENSEY SLRUP 3 & pgngbromophenoxy group, a

trifluorophenoy ri.et.hyl si |l oxy)zinc, 3,4,5-
trifIuoropheno&%é%P%Bﬁ8§%QQQ%£QQEQQE: a 2-(trifluoromethyl)phenoxy
pent af | uor ophe trimet [ I

pentafluorophé%%é% fr%gﬁh %g ﬁ%g%%ﬁ@é?hyl)phenoxy group, a 4-

pent af | uor ophepexy£if1bPBRRYH 'Igﬁ%ﬁg : -
trifIuoronethy?%ﬁenoxy(triHE?HQIS| of@fz?ﬁ%?g .2 2.6

trifluoramet hyd DHeRORY(brbABRWNA)RSNGEPCardup, a 3, 5-
trifluoronethylphenoxy(triphen??éiony)é?n%? 3& Jﬁly'2006 59
trifluoronet hydiaftdbfluorenbyhyll)phenoe, group, a 2,4,6-tri
trifluoromethyl am do(triethyl siloxy)zinc,

trifl uoromet hyl tirdtibierepathyls phexpxst group, 2 2-cyanophenoxy group,

trifluoroethylamdo(trinethylsiloxy)zinc, 2,2,2- 5
trifluoroet hyl®am fNIPPRRAYPEY| 6XPFP .n@ 4 Gyanophenoxy group, a 2-

trifluoroethyl am do(triphenyl siloxy)zinc,
pentafluoroamﬁﬁgﬁﬂéq??ékﬁygg?PBxy§;éﬁ@}tr°9hen°xY group, a 4-
pent af! 4e' Oanlnlft%ﬂﬂéféwlﬁél?ﬁ(ygfd Ye like. Further, a functional

group obtained by substituting X from oxygen atom to

r
r

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{fluoroaryl)amino
group, a fluoroalkyloxy group or a fluoroaryloxy group,
such as a tri(fluoromethyl)methyl group, a

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

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

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



pent af |l uoroani I i do(tri phenyl sil oxy)zinc, N 10
trifluoronethylanilido(trinethylsiloxy)zinc, N 31 July 2006
trifluoronethylanilido(triethylsiloxy)zinc, N
trifluoromethylanilido(triphenylsiloxy)zinc,

trichl oronmet hoxy(trimethyl sil oxy) zinc,

trichl oronmet hoxy(triethylsiloxy)zinc, 157

trichl oromet hoxy(tri phenyl sl oxy)ztnc, 2,2, 2-

trichl oroet hoxy(trinmethyl siloxy)zlnc, 2,2, 2-

trichl or oet hoxyrifluphpheithydetiiony group, a 1,1-

trichl oroet hoxy(triphenylsiloxy)zlnc, 1,1- di(trichloronethyl)-2,2,2 20
trichIoroethox%%fFF%@@H?F@NQ%QM%&?%;Z421Ir%¢¥@¢¥@h¢bp®WEEMH@PQ32,2-
trichl oroet hoxy( rie%hﬁlﬁiloxy zinc, 1,1- di(trichloronethyl)-2,2,2-
trichl or oet hoxy( tr P phEAFILYPE R, IEOMDp. OF5 & Piegrhadlporophenoxy
trichloronetgé% hoxy(trimethylsiloxy)zinc, 2,2,2- trichloro-1 31 July 2006
60 trichloro ﬁé?@thoxy(triethylsiony)zinc, 2,2,2- trichloro-1

trichl or@met hyl et hgxy(f ti.ph o) |.AG,
2,2,3,3,§-pentachlgréﬁ%%%%kg?%%?ﬁ%tﬁé%épﬁgx§?£i$%?re§ents a hydrogen
2,2, 3,3, 3- pentaedih Or QU HDOS ¥4 L AL 8NYESE| B¥¥F8EASbon group. Specific
2,2,3,3,3-pentachl oropropoxy(triphenyl siloxy)zinc, :

2,4, 6-trichl oreopimeyDey (6£ | tRé hb3bhexy htiofC in? R4, ®nclude a fluorine
trichl orophenoxy(triethylsiloxy)zinc, 2,4,6-

atom, a chlorine atom, a bromine atom and an iodine atom.
As a hydrocarbon group in R°, an alkyl group, an aryl
10 group or an aralkyl group is preferable. Specific
examples thereof include the same compounds as in R® in
the general formula [7] as degéribed above.
R’ in the general formula 'f8] is preferably an alkyl
group or an aryl grdup ., andmore 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 assoclated.
Among the compound represented by the general
20 formula [8], specific examples of a case in which M is
a zinc atom, include
trifluoromethoxy(trimethylsiloxy)zinc,
trifluoromethoxy(triethylsiloxy)zinc,
trifluoromethoxy(triphenylsiloxy)zinc, 2,2,2-
25 trifluoroethoxy(trimethylsiloxy)zinec, 2,2,2-
trifluoroethoxy(triethylsiloxy)zinc, 2,2,2-

trifluoroethoxy(triphenylsiloxy)zinc, 1,1-



trichl orophenoxy(triphenyl sil oxy)zinc, .10
pent achl or ophenoxy(trl nmet hyl si |l oxy) zi nc, 31 July 2006
pent achl or ophenoxy(trl et hyl sil oxy) zi nc,
pent achl or ophenoxy(trl phenyl si |l oxy) zi nc, 4-
trichl oronet hyl phenoxy(tri nmet hyl sil oxy)zi nc, 4-
trichloronethylphenoxy(triethylstloxy)z?%c, 4 15
trl chl orormet hyl phenoxy(tri phenyl sil oxyj zi nc,
trinmeth IS|ony)zInc

E ? : EEI 8? gggt Eyﬁrﬁﬁgﬁlﬂ%‘?m Byldxg) A e,

trich SISZFL& 5t %ﬁ*?ﬁ%f@'r%%ﬁ%yh%ilzwwi% 1,1-
hl h ' 2,2,2

Lrionl or oot hy PRl Sr‘*éfs%oe%&#?ér?i%a”ﬁa

pentachl or Oa”kbqﬂfﬁﬁfdm?v+§§( eﬁgﬁhg&suoxw zinc, 1,1-

pent achl oroani |1 do(tri et oxy) z

pent achl or Oanahl(QQﬁtﬂld&Wéélhwa&ZQ”Q’- N 25
trlchloronethylanlI|do(tr|nethyI5|ony)2|nc N-

trichl or onet hyrafilhiodeetathit 8ipReiy2kitoxh) zine, 2,

trichl oronmethylanilido(triphenylsiloxy)zinc, 3 1 July 2006 61
bls(trlfluorohﬁ@ﬁémyﬁg-dc bi s(2,2,2- trifluoroethoxy)zinc,
bis(1,1-di(trifluoronmethyl)- 2,2, 2-trifluoroethoxy)zinc,

bi s(2, 2, 2- tr|FF%SF—HDFQH’PMITHMWh?rwﬁéhyﬁ-ﬁﬂ-d@xmlm(rm,2 3,3,3-5

pentafluoropr ¥%2|nc bis(2,4,6- trifluorophenoxy)zinc, bis(3,4,5-
trifl uorophen g? REC-i~s(pent af | uor ophenoxy) zi nc,

bis(4-thgl T uog et QYL BREIRPIA Iy (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(triphepylsiloxy)zinc, 3,4,5~
trifluorophenoxy(trimethylsiloxy)zinc, 3,4,5-

20 trifluorophenoxy(triethylsiloxy)zinc, 3,4,5-
trifluorophenoxy(triphenylsiloxy)zinc,
pentafluorophenoxy(trimethylsiloxy)}zinc,
pentafluorophenoxy(triethylsiloxy)zinc,
pentafluorophenoxy(triphenylsiloxy)zinc, 4-

25 trifluoromethylphenoxy(trimethylsiloxy)zinc, 4-
trifluoromethylphenoxy(triethylsiloxy)zinc, 4-

trifluoromethylphenoxy(triphenylsiloxy)zinc,



bi s(trlfluoromethyl am do)zinc, 10 bis(pentafluoroanilido)zinc, bis(N

trifluoronethylanilido)zinc, trifluoronethoxyzinc nethyl, 0
2,2,2-trifluoroethoxy~zinc nethyl, 1,1 di (trif | uoronethyl) -%19#529 Qr
| uor oet hoxyzinc nmethyl, 2,2,2-trifluoro-I-trifluoronethylethoxyzinc

met hyl, 15 2,2, 3, 3, 3- pent af |l uoropropoxyzinc nethyl, 2,4,6
trifluorophenoxyzlnc nethyl, 3,4,5- tri%%uorophenoxyzinc nethyl,

pent af | uor ophenoxyzinc nethyl, 4-trifluoromethyl phenoxyzinc nethyl, 4-
trifluoromethylam dozinc methyl, 2,2,2 20 trifluoroethyl am dozi nc nethyl,
pent af | uor oaniiddbluerose by 1 andl dor (it inge el 8y Laryl)izdezi ,nc et hyl
trifluoronmethoxyzinc ethyl, 2,2,2-trifluoroethoxyzinc ethyl,

1,1-di (trifl udrghekugromethyl am dorlitm ieshist $bkoxyie iachyi

2,2,2-trifluoro-|-_ trifluoronethylethoxyzinc ethyl, 2, 2,3, 3 3-
pentafluoroprSH%&SEH?EP@?FHYlaQqud??EHRﬁWY@@ééoxﬁizﬂﬂpﬁlGoﬂbﬁhenoxy2|nc

G U1 F1 uor ome TGRS S RLABEADY (A me e TLF o ARt dogrie ot byl

ot gt b LT S0 7

conpound repr @386 We t1F1 aA288 R 1Y 1% { Bdxd F-PLET erably a
pentafluorocanilido(trimethylsiloxy)zinc,
pentafluoroanilido{triethylsiloxy)zinc,
pentafluorcanilido(triphenylsiloxy)zinc, N-

10 trifluoromethylanilido(trimethylsiloxy)zinc, N-
trifluoromethylanilido(triethylsiloxy)zinc. N-
trifluoromethylanilido(tripheny151loxy)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-



bi s(fl uoroal kyl oxy)zinc or a bis(fluoroaryloxy)zinc, .10 and nost
preferably bis(2,2,2-trifluoro-I1- trifluoronethylethoxy)zinc, §i§ﬁ§26®§

trifluorophenoxy) zinc, blsipentafluorophenoxy) zinc or
bis(1.1-di(trifluoronmethyl)-2,2,2- trifluoroethoxy)zinc. 15 The production
process of the conpound represented by the above-nentioned general fornula
(81 is not specifically limted, and fédr exanple, a process of treating
an organonetal | ic compound such as an al kylnmetal, a hal ogenated al kyl net al
or the like with 20 a conpound represented by Li X1R7i such as an

al kyl oxyl i t hi amnichipmonk ttayl @eghany ¢ kederttiy-1 si idwdy i mg, spbat ptuent, an

aryl oxylithium conpound having an el ectron-w thdraw ng substituent, an
am nol i t hi um €smsbietdrabri ng an el ectron-wit hdrawi ng 25 substituent or the
i ke, or a conpound represented by HX1R7i such as an al cohol having an
el ectron -wi t REEERLSFomaHLEle theXy ( AT pBReY Usd Loy kming ect r on- wi t hdr awi ng

31 July 2006 6? §ugstituent, ani ne havin%_an el ectron-w t hdraw ng
substituent of«fhd PR Pet PErRECPPKE (frdae iyl loFel 08y carri ed

ouL TS T 000 3 R8s bR BRSBTS D e

oot S R AT S Bt BRY EILARH I LA T 10,7

be 2,4,6-trichlorophenoxy(trimethylsiloxy)zinc, 2,4,6-
trichlorophenoxy(triethylsiloxy)zinc, 2,4,6-
trichlorophenoxy(triphenylsiloxy)zinc,

.10 pentachlorophenoxy(trimethylsiloxy)zinc,
pentachlorophenoxy(triethylsiloxy)zinc,
pentachlorophenoxy(triphenylsiloxy)zinc, 4-
trichloromethylphenoxy(trimethylsiloxy)zinc, 4-
trichloromethylphenoxy(triethylsiloxy)zinc, 4-

15 trichloromethylphenoxy(triphenylsiloxy)zinc.
trichloromethylamido(trimethylsiloxy)zinc,
trichloromethylamido(triethylsiloxy)zinc,
trichloromethylamido(triphenylsiloxy)zinc, 2,2,2-
trichloroethylamido(trimethylsiloxy)zinc, 2.2,2-

20 trichloroethylamido(triethylsiloxy)zinc, 2,2,2-
trichloroethylamido(triphenylsiloxy)zinc,
pentachloroanilido(trimethylsiloxy)zinc,
pentachlorcanilido(triethylsiloxy)zinc,
pentachloroanilido(triphenylsiloxy)zinc, N-

25 trichloromethylanilido(trimethylsiloxy)zinc, N-
trichloromethylanilido(triethylsiloxy)zinc, N-

trichloromethylanilido(triphenylsiloxy)zinc,



directly treated without using it. The solvent used is 10 preferably an

al i phatic hydrocarbon solvent, an aronmatic hydrocarbon sol vent ?ﬁmﬁ&oms

et hereal solvent which is inert to the organonetallic conpouna, e
conpound represented by Li X R 71, the conmpound represented by RX R 7 1 and
the like. 15 Specific exanples of the solvent is the sane exanples as
specifically nentioned in the itemof th& conpound [A]. Further, In the
treatment, the order of dropwi se addition of the organonetallic conpound,
t he conpound 20 represented by LiX R 7 1 and the conpound represented by
HX R 7i i s notbigétriifdaldrone thdxeyl)zincapibé2sac@essi vel y dropw se added,
may be sinultaneously dropw se added, and 2 or nore of solvents may be

dr opwi se addeﬁrafiéprmﬁﬂHQ¥YM31n¢rdbyséhn&nﬂs(ﬁtlﬁxqanﬁm%t@mh)RO 25 can
be introduced by adjustlng t he nol ar nunber of the _conpound represented by

LiX R 7 1 and 2hé-eofp é@%@OHQﬁﬁhﬂﬁyn%%P%y PksR272 - o tiHE Bijkdoket al 1 i ¢

d. 31 Jul 006 6 t t t, th
g?ggﬁgﬂetalI|cq5%ﬁ%38ﬁ8m3 qFﬁﬁYﬁ%}i?:gﬁgs E éo%p&tﬁg Fggresen?ed by
Li X1R 7i 5 th t d the lik
5|unreal:tedmezaﬁ"%lggggfd %E°8§%§ %Q%iﬁ) %%%E% ﬁ;ethe egehe?aln?grgﬁrglF gﬂ
, Which was ohtajp OPXPBE?"[ g(ﬁ,qaztiqpcnt bf@(@bg ysed as a catalyst for

addi ti on polymerization separ‘ation and’ purification such as
trifluorophenoxy)zinc, bis(pentafluorophenoxy)zinec,

bis(4-trifluoromethylphenoxy}zinc,
bis(trifluoromethylamido)zinc,

10 bis(pentafluorcanilido)zinc, bis(N-
trifluoromethylanilido)zinc, trifluoromethoxyzinc
methyl, 2,2,2-trif1uoroethoxyzinc methyl, 1,1-
di(trifluordmethyl)—2,2,2-trifluoroethoxyzincmethyl,
2,2,2-trifluoro—1-tfifluorﬁmethylethoxyzinc methyl,

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,

' pentafluorcanilidozinc methyl, N-
trifluoromethylanilidozinc methyl,
trifluoromethoxyzinc ethyl, 2,2,2-trifluoroethoxyzinc
ethyl, 1,1-di(trifluoromethyl)-2,2,2-

25 trifluoroethoxyzinc ethyl, 2,2,2-trifluoro-1-
trifluoromethylethoxyzinc ethyl, 2,2,3,3,3-

pentafluoropropoxyzinc ethyl, 2,4,6-



recrystallization or the like, but the reacted solution .10 can be al so
used as a catal yst conponent for addition polynerization. The3§fuyg@@6is
preferably removed by distillation fromthe reacted sol ution, and ryi ng
is preferably carried out at a tenperature of 25C or nore for | hour or
nore under reduced pressure. It is nore 15 preferable to carry out drying
at 60 to 2009C for one to 24 hours, arf® nost preferable at 80 to 1600C for
4 to 18 hours. Specific exanple of the production process of the conpound
represented by the general forrmula [8] is 20 further shown bel ow in detai
when MA is a zmidlatamepinenokgzineaeitiylagehtd i%-a phenol, include the
followng steps: hexane is used as a solvent; a hexane solution of a

di al kyl zi nc (tedfduamphedosyring sthyils RpERLIRRFePReRAYYESSed at
-78t; a hydrocarbaon solutjion of 25 the_phenol which are 2-fold nol ar
anount to t heedd ey |41 Hel £ 3uayaBg tBYIRReRC XMt ¢ netR¥Sul fing mixture is
stirred at rogm.t erature or .10 .m nutes to 24 hours. 31 July 2006 65
Of course, tthéf qwﬁ¥%§£%miﬁga&H§nF§$an ﬁ%t21 Tited to the

di al kyl zi nc a , [ Ne\VA

above- rregnt [ onggigjég‘e%gﬁe@%'f‘%aﬁ5?9?58}%9&tEé %éggﬁﬁé?b%ﬁﬁg%i%@# cal r eady
illustrated. LR the I ' SEHFI theNikde

gener al fornuégthT ﬁhrgggﬁggﬂgggy%g%%%££1a§f%Egtrated?ﬁgﬁghggg¥%$able

el enents are al so thg SM®ticular, the compound represented by the

general formula [8] is preferably a
bis(fluoroalkyloxy}zinc or a bis(fluoroaryloxy)zinc,

. 1o and most preferably bis(2,2,2-trifluoro-1-
trifluoromethylethoxy)zinc, bis(3,4,5-
trifluorophenoxy)zinc, bis(pentafluorophenoxy)zinc or
bis(1l,1-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 organometa;lic 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



as in X1. 10 Further, " u " in the above -nentioned general fornula

represents a valence of X2', when X2 is an atomof the G oup 'ﬂhyZébé

[ 9]

n IS

4, when X2 is an atomof the Goup XV, flu" is 3, and when XZ i's an atom

of Goup XV,
el ectron-w t hdrawi ng group or a group containing an

"u" Is 2. RO in the general formula [9] represents an 15
el ectron -w thdraw ng

group, and when a plural nunber of RO®3 exi st they may be nmutually the

sanme or different.
or the group containing an el ectron-w thdraw ng group

those al r eadysubsédithenti n ameanineshayingnadf eRe U PR BlthaRAWing

preferabl e grou

i s
X2R9u[1 ﬁhicﬁrg§téﬁﬂﬂﬁirﬂﬁi%ﬁﬁo@iﬁ9; &AdmRO tdRRSstef er abl e speci f
exanpl e thereof are _th ane a h | fi | e, X1R7i_ 25 which i
previously illust r%%ﬁ%@ﬁm@i isg’ri%?%ﬁ#?‘;&{ gﬁﬁfa?Pg I %i"BIﬁ%&I Zn

oxygen at om

2000 66 atonded AAMSABRSHGm Mo ot Ry armERF bR hERIEATIES f UoNAgEy

nunber

Speci fic exanp

R

framexgégzr et;é]%/obq"f’@x Qﬂd?yéu%&xb&pgfrgaﬁes BC did fiereot .

e an erabl e 'specific exanp of R10 are al so

The exenplification of the electron -w thdraw ng group
20 Is selected from

3 the sane group as in Rl and R . Specific exanple of

c

31 July
ur al

t he

sane as in R8rhB thEadRBAESE 1her18dudi8ly Whioahlimimieyi o Sleyndaseri bed. T
4 in the general forrmula [9) represents an atom of

10

15

20

25

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 ethereal solvent
which is inert to the organomgfallic compound, the
compound represented by Lixﬁvi, the compound
represented by HX'R’i and-the like.

Specific examples of the solvent 1s 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
represented by LiX'R’i and the compound represented by
HX'R’1 is not specifically limited, it may be
successively dropwise added, may be simultaneocusly
dropwise added, and 2 or more of solvents may be dropwise
added after mixing. Arbitrary amounts of (X'R’i) and R®
can be introduced by adjusting the mqlar number of the
compound represented by LiX'R’i and the compound

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



Goup XIlIl of the Periodic Table. Specific exanples thereof include a

boron atom an alum numatom a gallium 10 atom and the |iKke, f@ﬂv&ﬁ 0
particular, a boron atomis preferable. "n in the general formla ?éﬁ
represents a nuneral satisfying 1(err)m(err)3, and "ni is preferably 2.
Two or nore of nol ecules of the conpound represented by the general
formula [9] may be associated. 15 Anond% he conmpound represented by the
general fornula [9], specific exanples of a case in which Mb is a zinc
atom i ncl ude bi s(fl uoroal kyl oxyzi ncoxy) al kyl borane such as

bi s(trifl uorofditidheri ngoxg) reskhitbefartdie QEatment1, he, 3- pent af | uor o- 2
trifluoronethyl propoxyzi ncoxy) nmet hyl borane and bis(2,2,2-trifluoro-1
trifl uor omet hATERATHING YR hEdRy FRBPRSo PRI a raw material, the

bi fl | kyl i | kyl b 25

ol 5 oot A e b P e s bR ot LI BTL. 2Phe GpupsuRd; 5 3
tafl i t ] . 7 Jul 2006

D Tl uoroory AR IO 10T BE LY G the T1RY) naY % ematn as

bis(2,4,6-triflyq Q%¥{£QEQ¥V?HEt%¥h§@ﬁﬂ&*rﬁgfesented by the

bi s(3,4,5-trifluorophenoxyzi ncoxy) net hyl' Dorane a

bi s( pent af | uoyRRRAHOX¥ErRGP4Y | 851 RV DO 33 oBREiRed by the treatment
bi s(4-trifluoromethyl phenoxyzi ncoxy) net hyl bor ane,

bi s(trifl uor orenhpleatisdd iaic ax Catilys b aieaddition polymerization
bis(2,2,2-trifluoroethylam dozi ncoxy) net hyl bor ans,

bi s( pent af | uoaf&er isdpanacoiken nevdypboidneatiilon $uch as
recrystallization or the like, but the reacted solution

.10 can be also used as a cdtalyst 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 25?3 or more
fortl 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 160T 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 -78T; 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.



trifluoromethylanilidozincoxy)mnethyl borane and the 10 like. In particular,
the conpound represented by the general fornula [91 is preferfphﬂygﬁoé

bi s(fl uoroal kyl oxyzi ncoxy) al kyl borane or a

bl s(fl uoroaryl oxyzi ncoxy) al kyl borane, and further 15 preferably
bis(2,2,2-trifluoro-I- trifluoronethylethoxyzi ncoxy)nethyl borane,

bi s(3,4,5-trifluorophenoxyzi ncoxy) net 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

t he conpound P&pfedEatedthogetfeqindhese GFmtaﬂqn@ presnabl dhetdd i cal | y
limted, and for _exanple, a proces tr ing the organonetallic
conpound suchtﬁsp%?zﬂ4ﬁﬁkﬁ}é ne a§§ B gnated al kyl metal or the l|ike

h i d sugh | he ! i d
U an Lrorsan o g suehe ofBelb %C’Lifci%%ﬂia 26734$ 2006 e
such as an al kyl,oxy rdaa %&8?81{9?&3%&9@1 b CPI‘EQHEQa%%d

an1nol|th|un1conpou aving a ectron-w t hdrawi ng substituent, or the
conpounds represenjeqfy JdLRo41 fe 889123 udR ralte@0l , phenol or amine 5
havi ng an el ectron-wi thdraw ng substituent or the Ii ke I's mentioned. A

process of treatind 4he toegaResrsl |formeapbyhdi s uthe asame askylnetal , a
hal ogenat ed al kylmetal or the like with the conpound sel ected from an
al cohol , the general formula [8] which has been already
illustrated, and preferable elements are also the same
as in X'.
10 Further, "u" in the above-mentioned general formula
[9] represents a valence of X?, when X*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 an
i5 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 exemplification of the electron-withdrawing group
or the group containing an electron-withdrawing group
20 is selected from those already described in the
illustration of R' and R?, and the preferable group is
the same group as in R' and R®. Specific example of X’°R’,,
which is a combination of X*and R’ and preferable specific
example thereof are the same as the specific example X'R'1
25 which is previously illustrated when X*is a carbon atom,
a nitrogen atom or‘an oxygen atom.'

R in the general formula [9] represents a hydrogen



phenol or am ne having an el ectron-w thdrawing 10 substituent, is
preferable. The treatment -is preferably carried out under -ingrf, g@ﬁ;

at nosphere. The treatnent tenperature is usually from- 100t to %5 , and
preferably from-8Q(err)C to 1509C. The treatnment tine is usually from1
mnute to 36 hours, 15 and preferably from 10 m nutes to 2 4 hours.
Further, the treatnent nay use a sol vé® , and these conpounds nay be
directly treated without using it. The solvent used is preferably an

al i phati c hydrocarbon sol vent, an aromati c hydrocarbon sol vent or an

et her-based ca¥poun® Elegerhatemi ebra khpdrpcasbgangmend | ian&ompund, the
conpound represented by Li X2 Ru-1, the conpound represented by HX2 ROu-1
and the |ike. aspéBralcnumbes ed Rof st aE186).vEREY| Bay ke JuHgiakhhing

specifically nentiongf %ﬁlthe item of the conpound [A]. 25 Further, in the
treatment, th&83BRIGT FLLEeH8Rte addition of the organonetal lic conpound,

t he conmpound repr t b ' ' o] represented by 31
July 2006 69 WZ;ﬁglfgcnéfhg%éé 5%@5{3131@??%1 Jég gpgggngf/'cb%xeagn%{:lceessi vel y
dr opwi se. adde y Si t IQ W aafle 2 r£ of

sol vent ss may gg rop\%%gehmgédg@sg%%%l ar#%?ﬁghs% birtr ry%ral%olurﬁﬂcﬁlae
(X2R9u- 1) and[840w§ﬂaﬁ11yz?f@ﬁggg§§§ B¥ sadiwad hg the nol ar nunber of the

conmpound represented by Li X2R9u-1 and t he conmpound represented by HX2ROu-1
to the organonet al?! ¢nconposemieraEuféienlaak b regsrd sent stdre dtramatofent, the
Group XIII of the Periodic Table. Specific examples
thereof include a boron atom, an aluminum atom, a gallium

10 atom and the like, and in particular, a boron atom is
preferable. "m" in the general formula [9] represents
a numeral satisfying 1=m=3, and "m" is preferably 2.
Two or more of molecules of fhe compound represented by
the general formula [9] may be assoclated.

15 Among the compound represented by the general
formula [9], specific examples of a case in which M is
a zinc atom include
bis(fluoroalkyloxyzincoxy)alkylborane such as
bis(trifluoromethoxyzincoxy)methylborane,

20 bis(1,1,3,3,3-pentafluoro-2-
trifluoromethylpropoxyzincoxy)methylborane and
bis(2,2,2-trifluoro-1-
trifluoromethylmethoxyzincoxy)methylborane;
bis(fluorcalkyloxyzincoxy)alkylborane such as

25 bis(2,2,2-trifluoroethoxyzincoxy)methylborane and
bis(2,2,3.3,3-

pentafluoropropoxyzincoxy)methylborane;



organonetal li ¢ conpound being a raw material, the 10 conmpound represented
by Li X2R9u-1, the conmpound represented by HX2R9u-1 and the Ii#ﬁl§§&0@§naln
as unreacted matters. The conpound represented by the genera g a 19
] which was obtained by the treatnent can be used as a catal yst conponent
for addition polynerization after carrying out separation and

purification such as recrystallization © the like, but the reacted
solution can be al so used as a catal yst conponent for addition

pol yneri zation. The solvent is preferably renoved by distillation fromthe
reacted 20 soluis @fluaendady}ory zinqueef el lberaneeducht ast a tenperature
of 25r, or nore for 1 hour or nore under reduced pressure. It is nore
preferable t o bolst 3/, dub - tuiﬁlngr@pmaquYzKKEOXEim@thﬁBOZANQnHs and nost

preferable at 80 to 160t for 4 to 18 hours ecific_exanple of the
production pr Gd&sE3 of . 5hEriEéHﬁ§QWEQWﬁﬁ¥%&ﬂﬂ%HYB@thE eréns At nul a [ 9]

is further shown bel ow_ jn det when [ aton1 31 July 2006 70
an |norgan|caﬁﬂﬁfH%PEﬁﬁ%???PBgPP8x§@ﬁ§QQﬁ¥%Wﬁf# gB?FﬂBe'a is a

Fo 76, & & praved pa PGt HPeEriathohel ainoRe NoPRL L BoZRef 27 nc 1o
e U P L AR B e LT
dropwi se addi tiig.2, 4 WiHeif shbibkRAylanidd7 Btk &% )h&thf1bbxadet,i e, a
bis(pentaflucorcanilidozincoxy)methylborane, bis(N-
trifluoromethylanilidozincoxy)methylborane and the
10 like.
In particular, the compound represented by the
general formula [9] is preferably a
bis(fluoroalkyloxyzincoxy)alkylborane or a
bis{(fluorcoaryloxyzincoxy)alkylborane, and further
15 preferably bis(2,2,2-trifluoro-1-
trifluoromethylethoxyzincoxy)methylborane,
bis(3,4,5-trifluorophenoxyzincoxy)methylborane,
bis(pentafluoréphenoxyzincoxy)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°, ,



prescri bed amount of phenols is gradually added dropw se, 10 and further
stirring is carried out for a fixed tine, can be adopted. O §fgﬁ$%%
conpounds used In these treatnments are not limted to the al kyl boric acid,
t he di al kyl zinc and the phenol. The conpounds [A] to [E] which are

descri bed above in detail are useful as the catal yst conmponent for

addi tion polymerization (particularly, €atalyst conponent for olefin

pol ymeri zation) . Specific exanples of the catalyst for addition

pol yneri zation of the 20 present invention include a catalyst for addition
pol yneri zat i onswdtt aa aednbyuliyioxgtliiig fue compoand, (8ryloglydditddium om t he
above-nenti oned conpounds [A] to [E] as a catalyst conponent f or addition
pol ymeri zat i orfeipeunghercampagdd thium connenne chapvdRg @p 1) of the G oup
| 11 25 to the Goup XI| or |anthanide series, and a catalyst for addition

pol ymer i zat i ore MR BF PROWHYNEZANADS FphsHel tuentt yF EBRpGRERCYG addition
POl Yrert 2201 Of 1) Bt B00C, o in ol g SRURGUNY bl o phtdigs R oup 11
Guibdi 5L, A AL R ORI e b RAERL AR 0
Series As the jetal, UM PHocds e tFeditd lthd 8rfanometallic
compound such as an alkylmetal, a halogenated 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 preferab_ly carried out under inert
gas atmosphere. The treatment temperature is usually
from -100C to 200TC, and preferabiy from -80C to 150TC.
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



or Lanthani de Series used for addition polynerization 10 catalyst of the
present invention, a netal conpound which is different fromth July 2006
above-descri bed conmpound(l) Is used, and it Is not specifical y‘1¥n1ted SO
far as it is a netal conpound of the Goups IIl to XIII or Lanthanide
Series of the Periodic Table exhibiting an addition 15 polynerization
activity by using together with the cogﬁound(l), or conpound(l) and an
organoal um num conpound, as an activating co-catal yst conponent.

Exanpl es of the nmetal conpound(Il) includes netal conpounds indicated by
the general fdi¥R’a,[ 150ndtdepEdbiicallypel dmitedrnr itomay ype net al
conpounds and the like. LaMXb [10] (wherein Mis a netal atomof the G oup
3 to Goup 13 sweceafivgavddranwise iidde@. Peayobec stamild agrequly El enent s

L is a group having a cycl opentadi enyl type 25 anion skeleton or a group
o

contai ni ng a HHEPHIaEAHD '?r{ﬁ &1 9% o Efg?%‘ﬁ%nhﬁﬂ?éf Pﬁed’lé(%l;r@i%d

di ff t, d | | it L ti [ I e di t,
31 July 2006 oAief Ahfen gt AR h Ane A Ao R o) 8041 F Cone.
atom a gitro %é)@ntgﬂ?]%égﬁnbggén’ﬂugtiﬂbfHﬁe%gﬂé?gngxgbgpogf’h{’ﬁ s at o;n

X is a hal ogen at om or rocar gr oup~havr ng car bon—at ons;

represents a UUELSind fébké%éh%@%fﬂ)@%i_onaﬂé Pra( ebpBunly r€Present s

a nuneral satisfying an expression of 00:58%} Tn the genefal formula [10 ]
representing thgpredéhte8OpPONRER® M s &heEbagaabmatefl 1ie Gmpdurat o G oup
+ 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. The compound represented by the
general formula [9] which was obtained by the treatment
can be used as a catalyst component for addition
15 polymerization after carrying out separation and
purification such as recrystallizaticn or the like, but
the reacted solution can be also used as a catalyst
component for addition polymerization. The solvent is
preferably removed by distillation from the reacted
20 solution, and drying is preferably carried out at a
temperature of 25C or more for 1 hour or more under
reduced pressure. It is more preferable to carry out
drying at 60 to 200C for one to 24 hours, and most
preferable at 80 to 160C for 4 to 18 hours.
25 Specific example of the production process of the

compound represented by the general formula [9] is

further shown below in detail when M® is a zinc atom,



of the Periodic Table (I UPAC 1985) or Lanthanide Series. 10 Specific
exanpl es of the netal atominclude a scandium atom yttriun1a§pgh 2006
titaniumatom zirconiumatom hafnium atom vanadiumatom nio I UM’ at om
tantalum atom chromumatom iron atom rutheniumatom cobalt atom
rhodi um atom nickel atom palladiumatom samariumatom is ytterbium
atom al um num atom boron atom and the??ike. As the netal conpound, Mis
preferably a transition netal conmpound, nore preferably a titanium atom
zirconiumatomor hafniumatom In the general formula [10], L Is a group
having a 20 cyulicperganiemcdid yseanmlhySheticoacbd andtbeptreahntiagni ng a
hetero-atom and a plurality of L groups nay be the sanme or different.
Further, L groagentmisba pbpniodnall proceiesd tihatia ceeluenet sluug afgroup
containing a carbon_atom a silicone atom a nitroggﬂ 25 atom an oxygen

4

atom a sul f urtBe odtBYLRopHSs Afdrdisisitcrrled E9crd a@i Eﬁ?FCdF}ﬁ’@dani onI
kel et in L includ | t adi | . It 1
2006 cycl opereBhyPE o oliFxal e?ﬁi&ﬁ%%?%@d@ﬁﬁ%ﬁﬁ ?%gekw o
, fl ' t [ .
2ol co %ot iR be nates VIRoAqUA SEhELERY HEORE AR LR Trcl ude

an 5 7)5- (subsidrpd 24 6¥6! GPCPhaTth ERVL-ET PRgx ABud) 1y $84DSHI L4l £gdhndeny!
group, an 7)5-(substituted) fluorenyl group and the like. Specific
exanpl es i ncl utnpeia tflibe CHEtere oA 1o ®EIPArdpwise- addition,

met hyl cycl opent adi enyl group, an 7)5-tert
further stirring is carried out for a fixed time, a
prescribed amount of phenols is gradually added dropwise,

10 and further stirring is carried out for a fixed time,
can be adopted.

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

15 The compounds [A] to [E] which are desc;ibed above
in detail are useful as the catalyst component for
addition polymerization (particularly, catalyst
component for olefin polymerization). Specific examples
of the catalyst for addition polymerization of the

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

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



10 butyl cycl opent adi enyl group, an ns-1,2- dinethylcycl opentadi enyl group,
an ns-1, 3- dimet hyl cycl opent adi enyl group, an ns-I-tert-butyI-31hﬂy2006
2- met hyl cycl opent adi enyl group, an ns-I|-tert-butyl -

3- et hyl cycl opent adi enyl group, an n5-1-nmethyl-2 15

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

| sopr opyl cycl opent adl enyl group, an ns-A12 3- trimethyl cycl opent adi enyl
group, an nb5-1, 2, 4- trinethylcyclopentadlenyl group, an ns
tetranethylcyclopentadlenyl group, an n' 20 pent_amet hyl cycl opent adi enyl
group, an 77 Sréhabngbmpound, (Idn oifs-the, Graup el HatairidiedergepgXdlip, an
77" - 2- nethyllndenyl group an 7) 5 - 3_-nethylindenyl group, an 77

5- 4- met hyl | nded¥| lanthanide serseafot h?,nd RRnYFIgReaAUMLIgNM compound
775-6- nethyllndenﬁ group, an 77 5 -7-nethylindenyl 25 group, an
775-2-tert but henyl group, an n5-3- tert-butylindenyl group, an

51 July 2000 74t Bl AR o anos kT Rl v SRR 88 0o,

an 775 3-di enyl -4,7- dinethylindenyl group, an
ns-2, 4, 7%tnln§§?$y%%€§ygx 8%%%%@'an - 2- nethyl 4-1 sopropyl i ndenyl group,
ann 5 5- 4(§It)eﬂét8ﬂeé%p8ﬁﬁanaf ac'?le7¢§an§9if1/|tdlinlie@§'ﬂHJﬁiHAnﬂcié’Up an
n5- 4- phenyl i ndenyl group, an - 2- net hyl - 5- phenyl i ndenyl group, an

ns- 2- net hyl sériplenyl i ndenyl group, an ) 75- 2- et hyl - 4- napht hyl i ndenyl
group, an n'

As the metal compound (II)of the Groups III to XII
or Lanthanide Series used for addition polymerization
catalyst of the present invention, ametal compound which
isdifferent from the above-described compound(I) is used,
and it is not specifically limited so far as it is a metal
compound of the Groups III to XIII or Lanthanide Series
of the Periodic Table exhibiting an addition
polymerization activity by using together with the
compound(I), or compound(I) and an organoaluminum
compound, as an activating co-catalyst component.
Examples of the metal compound(II) includes metal
compounds indicated by the general formula {10] described
below, [t-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
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,




10 fluorenyl group, an 77,5-2,7-dinmethyl fluorenyl group, an
77,5-2,7-di-tert-butyl fluorenyl group(herein-after, 7)5 may b?lﬂﬂ%?b&? for
sinplifylng), and substitution products thereof, etc. The hetero-atomin
the group containing a 15 hetero-atomincludes an oxygen atom a sul fur
atom a nitrogen atom a phosphorus atomand the |ike, and exanples

t hereof include an al koxy group, an aryloxy group; a thioal koxy group, a
t hl oaryl oxy group, an al kylam Lno group, an arylam no group, an

al kyl phosphi no 20 group, an aryl phosphi no group, or an aronatic or

al i phati ¢ heterotiyrbirghgaogpotp oyt ainbrggancarbon atosul & lyibioone a
nitrogen atom and/ or a phosphorus atom wthin the ring, and a chel ating

| i gand. Speci@&temexanplesogpnt ALoHr odp eBHIaNnRhgMa 255BEEBECAREPB®T ncl ude

S0 or Lert -3 DRGRYRGRBLALANEhErbRyA JHOHRISR SRR BROHRS RO, o1
July 2006 75 2, §-di et hyl ph 2,4 6-tri hyl ph ,
22 ot hyl pher@g SBAELO UtR. 20 AT RS ARG BuboP &= an B AUy kb noxy
I PP Bspur Ak 2RBLIRY BACNUDE. AP o (3SFe Dby BIERRLAY QP 2

4-tert 5 butyl pheno oup, enoxy- group,

4-tert-butyl -4s I i lerk. bphenoxy group, a
£ et hoxypheriS SR SHEISPRAENR, S Sphal Bt aiShey

3, 5- di met hoxyphenoxy ngt RéRyenerat Ealrarah ¢103yr gppefent ihgnt hé arfdlenoxy
Jrotp. 4 compound, M is a metal atom of the Group 3 to Group 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,
hafnium atom, vanadium atom, niobiumatom, tantalum atom,
chromium afom, iron atom, rﬁtheniﬁm atom, cobalt atom,
rhodiumaﬁom,nickelatom,palladiumatom,samariumatom,
15 ytterbium atom, aluminum atom, boron atom and the like.
As the metal compound, M is preferably a transition
metal compound, more preferably a titanium atom,
zirconium atom or hafnium atom.
In the general formula [10}, L is a group having a
20 cyvclopentadienyl 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 atom.

A cyclopentadienyl type anion skeleton in L

includes a cyclopentadienyl group, a substituted



10 4-nitrophenoxy group, a 2-am nophenoxy group, a 3- anl nophenoxy group, a
4-am not hi ophenoxy group, a 2, 3, 6 - trichlorophenoxy group, §;Z.v%006 -
trif | uorophenoxy group, a thlonethoxy group, a dinethylam no groap, a

dl et hyl am no group, a di-n- or iso-propylamno group, 15 a di phenyl am no
group, an isopropylamno group, a tert-butylam no group, a pyrrolyl group,
a dinet hyl phosphi no group, a 2-(2-oxy-73- propyl)phenoxy group, catechol,
resor.clnol, 4-isopropylcatechol, 3- nethoxycatechol, a

1, 8-di hydr oxynahpt hyl group, a 20 1, 2 -di hydroxynahpthyl group, a 2, 2

- bi phenyl di ol gQWpentadidnyligroupphithohdengupgreug, A stibtdriuted, 6' -

di net hyl bi phenyl group, a 4,41,6,61-tetra-tert-

butyl -2, 2' - netinylegiyeldi aemp xyagEdupreayd, 4kbduhl-a substituted

tetranmet hyl -2, 2' -i sobutyl i denedi phenoxy group and the 25 |like. Further,

t he hetero at dinoaersilnigrogp oapdi hbeuddke .a ExanpleeppEstheedTiopp he
formula[ 11]: 76 31 July 2006 R 3P=N (wherein Ra represents a hydrogen

atom hal ogenhavémop CHoliepeatpdd egeotippPeranienupse aloBelaGbuda Al or dif
f erent, and two of them may be honded nutually and may forma 5 ring.)
Specific5Exanﬂ1@4ﬁﬂb$$&ﬁEFﬁéécX°ﬁﬂﬁ%ﬁ$§$%ﬁ 9¥?EBri%B 2k5n1 chlori ne

oo, DO 1S SRS S8 L o SRR oY
10 phenyl gr ogRuokeny2gtotlp ShUPhe 1D8EYIsp¥ AU ARG dd KRclude
an N °*-cyclopentadienyl group, an 7°-
methylcyclopentadienyl group, an 71°-tert-

10 butylcyclopentadienyl group, an n°-1,2-
dimethylcyclopentadienyl group, an 7°-1,3-
dimethylcyclopentadienyl group,-an N°-1l-tert-butyl-
2-methylcyclopentadienyl group, an 7n°-l-tert-butyl-
3-methylcyclopentadienyl group, an 7°-l-methyl-2-

15 isopropylcyclopentadienyl group, an 7 °-1-methyl-3-
isopropylcyclopentadienyl group, an n:-1,2,3-
trimethylcyclopentadienyl group, an n°-1,2,4-
trimethylcyclopentadienyl group, an n-
tetramethylceyclopentadienyl group, an n°-

20 pentamethylcyclopentadienylgroup,an1fkindenylgroup,
an 1°%-4,5,6,7-tetrahydroindenyl group, an n°-2-
methylindenyl group, an 77°-3-methylindenyl group, an 7
S_4-methylindenyl group, an 7°-5-methylindenyl group,
an 7°-6-methylindenyl group, an 7°-7-methylindenyl

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

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



but are not limted thereto.. Further, the hetero atom containing group
also includes a group represented by the general f ormula 12 2Rpf,Bofs! R
[121 b R R R b 15 (wherein respective R b groups independent?y rgpresent
a hydrogen atom hal ogen atom hydrocarbon group, hal ogenated hydrocarbon
group, hydrocarbon oxy group, silyl group or am no group, they may be the
sane or dif f erent, and two or nore of4 them nay be bonded nutually 31
July 2006 77 and may forma ring.) Specific Exanples of R b in the general
formula [121 include a hydrogen atom fluorine atom chlorine atom

brom ne atom ﬂé}.dli%%Pﬂhdéhgwbr@ﬁ@%p,aﬂ-@a@htiilargl’-‘bultylin&mﬁmty|
group, tert-butyl group, 2,6-dinethylphenyl group, 2-fluorenyl group,

2- net hyl phenylgm@wgsp, af- nte 2f, Bedianstthyil fridenyy 1 ggponp , 4 ametrhbxdy/ pgheny
group, 4-pyridyl group, cyclohexyl group, 2-isopropylphenyl group, benzyl
group, nethyl dmethylindehylsgpupgr @mp,? 102 dé phehylimethylldindgnyl oup, |
-nmethy- 1 -phenylethyl group, 1, 1 -dinethyl propyl group, 2 -chlorophenyl
group and t he ghduge, ann51%'ﬁ@Fthﬂﬁ1&fQHﬁﬁnﬁkﬁné%FYﬁeﬁFOFBe &Relat i ng
11gand ngans g-htgqg%ngig&g%yl group, an 7°-2-methyl-4,5-
penzindenyl group, an 7°-4-phenylindenyl group, an 7
’-2-methyl-5-phenylindenyl group, an ns-z-hethyl-4-
phenylindenyl group,
an 7°-2-methyl-4-naphthylindenyl group, an 7°-
10 fluorenyl group, an ni-2,7-dimethylfluorenyl group, an
n5—2,7-di—tert-butylfluoreny; 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 thioalkoxy group, a thicaryloxy group, an
alkylamino group, an arylamino group, an alkylphosphino
20 group, an arylphosphino group, or an aromatic or
aliphatic heterocyclic group having an oxygen atom, a
sulfur atom, a nitrogen atom and/or a phosphorus atom
within the ring, and a chelating ligand.
Specific examples of the group containing a
25 hetero-atom include a methoxy group, an ethoxy group,

a n- or iso-propoxy group, a n-, sec-, iso- or tert-

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



a plural nunber of coordinating positions, and specific 15 exanples

t hereof include an acetyl acetonate, dll m ne, oxazoline, bisoxa§95%$gm06
terpyrl di ne, acylhydrazone, diethylenetrian ne, triethylenetefranrne,

por phyrin, crown ether, cryptate and the |ike. The nutual groups having

t he cycl opent adi enyl 20 type anion skel eton, the group having a

cycl opent adi enyl type anion skel eton aml the group containing a

het ero-atom or the nutual groups containing a hetero-atommy be directly
| i nked, or may be linked through a group containing a carbon atom a

silicone atony 25533et8ADIE SRy 2grS¥YJER 2t aMe -& rSinldtHy B 10eh &%y @
phosphorus atom respectively. Exanples of the group include al kylene

groups such agraap¢tdgherdydipdidhosy diodpl,ya 4006 prépyliphsnerne gafoapy and
the |like, substituted al kyl ene groups such as a di net hyl net hyl ene group, a

di phenyl net hya ereigopuppyigphdmoty kgrowp, aask|, §l-ddd s ogpaumpy 1 phisexy ut ed
silylene groups such as a dinethylsilylene group, a diphenylsilylene

group, a tetgrnaephyRdidsislied-dutyppignoxy gheubi.k@, 4dorterttero- atons such
as a nitrogen atom an oxygen atom a sulfur atomand/or a phosphorus atom
and the Bi ke, PREFIPREPREFhETGERer & 25 §r fih-& eCrd Utk hRReEY G eWe. a0

1'To . 24 car ohrt aF BB B a4 e Sy TRNERBFBaOBPUR | Aruds Bk THROREN atom -
such as a T1uygti PPn8h8%y GroUd "% 3 IR tRERYPAENBLY M AD | U1 NG At om and

dimethoxyphenoxy group, a 3,5-dimethoxyphenoxy group,
a 2-chlorophenoxy group, a 4-nitrosophenoxy group, a

10 4-nitrophenoxy group, é 2-aminophenoxy group, a 3-
aminophenoxy group, a 4-aminothiophenoxy group, a
2,3,6-trichlorophenoxy group, a 2,4,6-trifluorophenoxy
group, a thiomethoxy group, 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-1l-propyl)phenoxy
group, catechol, resorcinol, 4-isopropylcatechol, 3-
methoxycatechol, a 1,8-dlihydroxynahpthyl group, a

20 1l,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 formula{ll]:



hydr ocarbon group having | to 24 carbon atons such as 15 a nethyl group,

et hyl group, n-propyl group, isopropyl group, n-butyl group, ?pgggloggoup,

benzyl group and the |I|ike, and preferably include a hal ogen atom gl yi

group having 1 to 24 carbon atons and aral kyl group having 7 to 24 carbon

atons. 20 In the general fornmula [10], "amrepresents a nuneral satisfying

an expression of O<a; S8, "b" represent® a nuneral satisfying an expression

of Ob '~58, and "aff and "bo are properly sel ected depending on the

val ency of M 25 Anong the metal conpounds(Ill), specific exanples of the

conpound in which a netrt,patiemis a titaniumatom include

bi s(cycl opent adi enyl )titani um di chl oride, 31 July 2006 79

bi s( et hyl cyc(wipeneddi 8hytepresen usnalilghliorgeie, atom, halogen atom or

bi s(n-butyl cycl opent adi enyl )titani umdi chl ori de,

bi s(di et hyl dyrdspearhoineayoypi (RirdXeNES SldPEdde same or different,

bi s(et hyl met hyl cycl opent adi enyl )titani umdichloride, 5

bi s(trinet hyl 234 byencddit&em man he Leried Brfyelly and may form a

bi s(tetramet hy| c cbopentadienyl)titantunldichloride,

bis(penténetﬁ%i%éc opent adi enyl )ti tani um di chloride, bis(indenyl)tltanium

dichloride, bis(4 tet |, ndgnyd ).t fhag . u i e 0

bl s(f1 uor enyl )t|t§ﬁ’ie%#dﬁ°§h*f’%§?{pgie% SE"H Kbl B Hofdk SefiCat o

cycl opent ad| eaniléPfﬁEazi‘F&ﬁY|cﬂ'}ﬁ§aﬂﬁ?é‘ta?c®nﬁ”$£bmih'et APbMM L &1 874 tsh,

cycl opent adi enyl (1 ndenyl) " titaniumdichloride, cyclopentadienyl (fluorenyl)
methyl group, ethyl group, n-propyl group, isopropyl

group, n-butyl group, tert-butyl group, cyclohexyl group,
10 phenyl group, l-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]:

b
I
R b = N
b ,
R o
| [12]
b
R R
Rl)
15 (wherein respective R® groups independently represent a

hydrogen atom, halogen atom, hydrocarbon group,
halogenated hydrocarbon group, hydrocarbon oxy group,
silyl group or amino group, they may be the same or

different, and two or more of themmay be bonded mutually



titani umdichloride, indenyl (fluorenyl)titanium 15 dichlori de,

pent anet hyl cycl opent adi enyl (1 ndenyl)titani um dichl orl de, 31 July 2006
pent anet hyl cycl opent adi enyl (fl uorenyl )titani um dichloride, Y

et hyl enebi . s(cycl opentadi enyl )titanium dichloride, ethylenebis(2 20

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

et hyl enebi s(3- net hyl cycl opent adi enyl ) ti tzani um di chl ori de, ethyl enebi s(2-n-
but yl cycl opent adi enyl )titani um di chl ori ds,

et hyl enebi s(3-n-butyl cycl opent adi enyl )titani um 25 dichl ori de,

et hyl enebi s(2,.3-5 gi et yel di enyl)titaniumdichloride,
ethylenebis(2F§¥%?ﬁng€%%§cﬁogg§ égienyl)titaniun13 1 July 2006 80

dichloride, ethghanglis{ Feamei &8t Bl 8YCiRPeRbagaBYal! ifcanuia di chf ori de,
et hyl enebi s( 3, 4-di net hyl cycl opent adi enyl )titani um dichlori de,

et hyl enabi s( 2iadwRid M MBidwd o 2pem| aflieoyinki ebnycHleifk d&om,

et hyl enebi s( 2, 4- et hyl net hyl cycl opent adi enyl )titanl um dichl ori de,

et hyl enebi s( 2 proneirtey Btrethyi egthe perdmdphenly)lt greump urh-ciaghtrl geoup,

et hyl enebi s( 3, 5- et hyl met hyl cycl opent adi enyl )titani um 10 di chl orl de,

et hyl enelfi s(223naphtyl reroyp cyteopebuidilegaoun + shi andtmebhpipbenyl
ethylenebis(2,3,5-trinethylcyclopentadiegyl)titaniun1 di chl ori de,

et hyl enebi s(t 8EPHRet R RPEPRNLagFSNP) Z-methylphenyl group, 4-

trifluoromethylphenyl group, 4-methoxyphenyl group,
4-pyridyl group, cyclohexyl group, 2-isopropylphenyl
group, benzyl group, metﬁyl group, triethyisilyl group,
10 diphenylmethylsilylgroﬁp,l—methy-l-phenylethylgroup,
1,1-dimethyl propyl group, 2-chlorophenyl group and the
like, but are not limited thereto.
Further, the chelating ligand means a ligand having
a plural number of ceoordinating positions, and specific
15 examples thereof include an acetylacetonate, diimine,
oxazoline, bisoxazoline, terpyridine, acylhydrazone,
diethylenetriamine, triethylenetetramine, porphyrin,
crown ether, cryptate and the like.
The mutual groups having the cyclopentadienyl
20 type anion skeleton, the group having a cyclopentadienyl
type anion skeleton and the group containing a
hetero-atom, or the mutual groups containing a
hetero-atom may be directly linked, or may be linked
through a group containing a carbon atom, asilicone 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



t 1t ani um di chl ori de, ethyl enebi s(indenyl)titanium 15 dichl ori de,

et hyl enebi s(4, 5, 6, 7- tetrahydroindanyl)titani umdichloride, 31 Julv 2006

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

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

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

et hyl enebi s(2- net hyl - 4- napht hyl i ndenyl y8i t anl um dlchl ori de, et hyl enebi s(2-
nmet hyl - 4, 5- benzoi ndenyl ) titani um di chl ori de,

et hyl enebi s(fluorenyl )titaniumdichloride, ethylene(cyclopentadienyl) 25

(pent anet hyl cy plrepsilleirt ejddup | 43d1 HAEALEREO! isddstituted alkylene

et hyl ene(cycl opent adi enyl) (i ndenyl )titanium dichloride,

et hyl ene( net hy geypupepenicidisnyd ) dBie thyim2@0¢1edk Grwgnylatitani um

di chl ori de, ethylene(n- butylcycl opentadi enyl) (indenyl)titaniumdichloride,

et hyl ene(t et r afdépingngploledpheyriterte eqyoip é&nddehgl Jltiikegniam ali ehlptede, 5
et hyl ene(cycl opent adi enyl ) (fl uorenyl )titani um dichloride,
et hyl ene( net hy 9&p¥Pop&ibsdiidiitied $ilvberayoreupgniswaldiahlari de, et hyl ene
(pent anet hyl cy¢l opent adi enyl ) (fl uorenyl )titani um dlchl ori de,
et hyl ene(h- but FE‘?EF&@@ dieRy 1 9TARP ¢ f £ uSERAGPY LRV L AR FFOWR i 0@,
ethylene (tetypapethyl pentadl nékﬁﬁ%:uorenyl$ | t ani di chl qri de,
ethylene(indené?%%?pé5ﬁgﬂfﬁfﬁﬁﬁy IR B hd%ﬁe {Tke’ o heteto-
i sopropyl i denebi 5feyshoned AP dgen atom, an oxygen atom, a sulfur
atom and/or a phosphorus atom and the like, etc.
X in the general formula [10] representing the
10 transition metal compound is a halogen atom or a
hydrocarbon group having 1 to .24 carbon atoms. Specific
examples of X include a halogen atom such as a fluorine
atom, chlorine atom, bromine atom, and iodine atom and
hydrocarbon group having 1 to 24 carbon atoms such as
15 a methyl group, ethyl group, n-propyl group, isopropyl
group, n-butyl group, phenyl group, benzyl group and the
like, and preferably include a halogen atom, alkyl group
having 1 to 24 carbon atoms and aralkyl group having 7
to 24 carbon atoms.

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,



titaniumdichloride, isopropylidenebis(2 15 nethyl cycl opentadi enyl)titani um
di chl oride, isopropylldenebis(3-nethylcyclopentadienyl)titani Myuly 2006

di chl ori de, isopropylidenebis(2-n- butyIcyclopentadienyl)titan?’un}ly

di chl oride, isopropylidenebis(3-n-butylcyclopentadienyl)titanium 20

di chl oride, isopropylidenebis(2,3- dinethylcyclopentadienyl)titani um

di chloride, |sopropylidenebis(2,4- dimsthylcyclopentadienyl)titanium

di chl oride, isopropylidenebts(2,5 25 di nmethyl cycl opentadi enyl)titanium

di chl oride, isopropylidenebis(3,4- dinethylcyclopentadienyl)titanium

dichloride, 3%:ik{ne299Bcy82opaaRrEeRnyienebt #4 2ud-dichloride,
et hyl net hyl cycl opent adi enyl )titani um di chl oride, isopropylidenebis(2,4

et hyl met hyl cygJigpaitingt gDyl bpanitadidingtll i teniuh dsohlomildedenebi s(2,5
et hyl et hyl cycl opent adi enyl )titani um di chloride, [|sopropylidenebis(3,5

et hyl net hyl cy diepehtmeatt eynity tilbaendmddientyt okt Tiean ium opiopybirddeebi s( 2, 3, 4
10 trl met hyl cycl opentadi enyl)titaniumdichloride, isopropylidenebis(2,3,5-
tri met hyl cycl bdentehylyethylancdebéndigiddeaniel ) titanium dichloride,

isopropylidenebis(tetranethylcxclopentadienng-
5 bis(trimethylcyclopentadienyl)titanium dichloride,

bis(tetramethylcyclopentadienyl)titanium dichlorxide,
bis(pentamethylcyclopentadienyl)titanium dichloride,
bis(indenyl)titanium dichloride, bis(4,5,6,7-
tetrahydroindenyl)titanium dichloride,

10 bis(fluorenyl}titanium dichloride,
cyclopentadienyl(pentamethylcyclopentadienyl)
titanium dichloride, cyclopentadienyl(indenyl)
titanium dichloride, cyclopentadienyl(flucrenyl)
titanium dichloride, indenyl(fluorenyl)titanium

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

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

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

ethylenebis(2,4-dimethylcyclopentadienyl)titanium



titaniumdichloride, isopropylidenebis(indenyl) 15 titaniumdichloride,

| sopropyl i denebi s(4,5,6, 7- tetrahydroindenyl)titaniun1dich|ori§fgmy2mm
sopropyl i denebi s(2- phenyl i ndenyl )titani um dichloride,
sopropyl i denebi s(2- methylindenyl)titani umdichloride, 20

sopropyl | denebi s( 2- net hyl - 4- phenyl i ndenyl ) ti tani um dichloride,
sopropyl i denebi s(2- met hyl - 4- napht hyl i aglenyl ) titani um di chl ori de,
sopropyl i denebi s(2- net hyl -4, 5- benzoi ndenyl )titani um dichloride,
sopropyl i denebi s(fluorenyl)titani um 25 dichloride,

sopropyl i denef £yl opeAkadietmilendd £ { 2Bt hyl cycl opent adi enyl ) titani um
di chl oride, isopropylidene(cyclopentadienyl)(indenyl)titanium 31 July 2006
83 di chl ori de,dimebhpbycdeopemtddidyl) tpeahadmedilchlo@intkenyl ) tit ani um
di chl ori de, isopropylidene(n- butyl cycl opentadienyl) (indenyl)titanium

di chloride, iestdpybpyebdseis( detdiamdttiplcyclopentadienyll) titanium

(i ndenyl)titaniumdichl oride, isopropylidene

(cycl opent adi etighlorideenyerhyilenebhsdizoR orl de
isopropylidene(nethylggclopentadienyl)(fluoren tit .ani_umdjchloride,

ilgolor opy Bi d?a_naéﬁhYHB‘P E}GWWW'}Y%*TEB%%%NW') dt"-icfné'r"n'llli"rﬁedﬂ chi ori de,
15 eobron | et 1L oy ous ettt Lo EL it s
dimet hyl st yl el 56£Y8LOPERAeht )d (3 Al um

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(teframethylcyc1opentadienyl)
titanium dichloride, ethylenebis(indenyl)titanium

15 dichloride, ethylenebis(4,5,6,7-
tetrahydroindenyl)titanium dichloride,
ethylenebis(2-phenylindenyl)titanium dichloride,
ethylenebis(2-methylindenyl)titanium dichloride,
ethylenebis(2-methyl-4-phenylindenyl)titanium

20 dichloride, ethylenebis(2-methyl-4-
naphthylindenyl)titanium dichloride, ethylenebis(2-
methyl-4,5-benzoindenyl)titanium dichloride,
ethylenebis({fluorenyl)titanium dichloride,
ethylene(cyclopentadienyl)

25 (pentamethylcyclopentadienyl)titanium dichloride,
ethylene(cyclopentadienyl) (indenyl)titanium

dichloride, ethylene{methylcyclopentadienyl)



dichl oride, dinmethylsilylenebis(2 15 nethyl cycl opentadi enyl)titanl um

dichl oride, dimethylsilylenebis(3- nethylcyclopentadienyl)titanifigos

di chl oride, dinethylsilylenebis(27n- butyl cycl opentadi enyl)tifaniam

di chl oride, 20 dinethylsilylenebis(3-n- butylcyclopentadi enyl)titanium

di chloride, dinethylsilylenebis(2,3- dinethylcyclopentadienyl)titani um
dichloride, dinethylsilylenebis(2,4 258di net hyl cycl opentadi enyl)tltanium
di chl oride, dinethylsilylenebis(2,5- dinethylcyclopentadienyl)titanium
dichloride, 31 July 2006 84 dinethylsilyl enebis(3,4-

di met hyl cycl opephadhenyhitidranimrateghbpiade, ettivieinafisi | yl enebi s(2, 3-

et hyl net hyl cycl opent adi enyl )titani um di chloride, 5 dinethylsilylenebis(2,4-
et hyl net hyl cychopehtgdiepentadienyd) (inteényilde i tadiinat ddchlotbdebi s( 2, 5-
et hyl et hyl cycl opent adi enyl )titani um di chl oride, dinethylsilylenebis(3,5
10 et hyl met hyl ey dpant déitaapethyeychopenhadiroyl)

di met hyl silyl enebis(2,3,4- trinethylc clpgentadienyl)titanlun1dich|oride,
di net hyl st 1yl enhtbdepylitdtanium dichloride,

5 ethylene(cyclopentadienyl) (fluorenyl)titanium
dichloride, ethylene(methylcyclopentadienyl)
(fluorenyl)titanium dichloride, ethylene
(pentamethylcyclopentadienyl) (fluorenyl)titanium
dichloride, ethylehe(n—butylcyclopentadienyl)

10 (fluorenyl)titanium dichloride, ethylene
(tetramethylpentadienyl) (fluorenyl)titanium
dichloride, ethylene({indenyl)(fluorenyl}titanium
dichloride, isopropylidenebis(cyclopentadienylj
titanium dichloride, isopropylidenebis(2-

15 methylcyclopentadienyl)fitanium dichloride,
isopropylidenebis(3-methylcyclopentadienyl)titanium
dichloride, isopropylidenebis(2-n-
butylcyclopentadienyl)titanium dichloride,
isopropylidenebis{3-n-butylcyclopentadienyl)titanium

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

25 dimethylcyclopentadienyl)titanium dichloride,
isopropylidenebis(3,4-

dimethylcyclopentadienyl)titanium dichloride,



trimet hyl cycl opentadi enyl)titani umdichloride, 15

di met hyl si | yl enebi s(tetranet hyl cycl opent adi enyl ) - tltaniun1dic@hqﬁhgﬁm6
dl et hyl si | yl enebi s(i ndenyl)titani um dichl oride,

di met hyl sil yl enebi s(4,5,6,7- tetrahydroindenyl)titaniumdichloride, 20

di met hyl si |l yl enebi s(2-net hyl i ndenyl )titanium dichloride,

di met hyl si | yl enebi s(2- et hyl - 4- phenyliadenyl)titani um dichloride,

di met hyl si | yl enebi s(2- et hyl - 4- napht hyl i ndenyl )titanium di chl oride, 25
di met hyl si |l yl enebi s(2-net hyl -4, 5- benzoi ndenyl)titani umdichlori de,

dinethylsiIylegggﬁfgbyyyaégggig/j{gndenyl)tltanlun131 July 2006 85
di chl oride, dinetnylsilylene(nethylcyclopentadienyl) (indenyl)titanium

di chl oride, di gehi¥heithyl1eie(lvpdintad Lanyopentadieny ldichidanydgfitani um
di chloride, dinethylsilylene(tetranethylcyclopentadienyl) 5

(i ndenyl ) tit anisopdopilddedebidi (Betdyl sil yl ene

(cycl opent adi enyl ) (fluorenyl)titani um dichl ori de,

di met hyl st | yl estlirdmephplcvedonertaddenyl ) tdbtangun dlichdmnideli chl ori de,
di met hyl si |l yl ene(n- butylcyclopentadlenyl) (fluorenyl) titaniumdichloride,

10 di et Byl si | ysensopydddemetyd (3. vpent adi enyl)  (indenyl)titani um

Cycl opent adi erf PRYARRE B e EIARS kL a1 YEL EaNabi' FEIBAE or' O°
isopropylidenebis(3,5-
ethylmethylcyclopentadienyl)titanium dichloride,
isopropylidenebis(2,3,4-

10 trimethylcyclopentadienyl)titanium dichloride,
isopropylidenebis(2,3,5- _
trimethylcyclopentadienyl)titanium dichloride,
isopropylidenebis(tetrametﬁylcyclopentadienyl)-
titanium dichloride, isopropylidenebis(indenyl)

15 titanium dichloride, isopropylidenebis(4,5,6,7-
tetrahydroindenyl)titanium dichloride,
isopropylidenebis(2-phenylindenyl)titanium
dichloride, isopropylidenebis(2-
methylindenyl)titanium dichloride,

20 isopropylidenebis(2-methyl-4-phenylindenyl)titanium
dichloride, isopropylidenebis(2-methyl-4-
naphthylindenyl)titanium dichloride,
isopropylidenebis(2-methyl-4,5-benzoindenyl)titanium
dichloride, isopropylidenebis(fluorenyl)titanium

25 dichloride, isopropylidene(cyclopentadienyl}
(tetramethylcyclopentadienyl)titanium dichloride,

isopropylidene(cyclopentadienyl)(indenyl)titanium



pent anet hyl cycl opent adi enyl titaniumtrichloride, 15

cycl opent adi enyl (di met hyl am do)titani um di chl ori de, 31 July 2006
cycl opent adi enyl (phenoxy)tltani um di chl orl de,

cycl opent adi enyl (2, 6-dl net hyl phenyl )titani um dichloride,

cycl opent adi enyl (2, 6 diisopropyl phenyl)titani umdichloride, 20

cycl opent adi enyl (2, 6-di -tert-butyl phenyk}titanium dichloride,

pent anet hyl cycl opent adi enyl (2, 6- di net hyl phenyl )titani um di chl ori de,

pent anet hyl cycl opent adi enyl (2, 6- dii sopropyl phenyl)titani umdichloride, 25

ent anmet hyl cyc ' I = Gl o > | | -ehl ori de,
Pndenyl (2?/6- ydlli?ggg'&%g'ly p'%eigy‘i‘%% %?%%ng?t\%?ﬁ??{i&@é?@]%c{d&%ﬁ%@%ﬁ?ulo;' 2806

86 (2, 6-diisop{opykRRanttdd Aith UM dhEbEo8kdeisopropylidene (n- _
met hyl ene( cycl opent adi enyl ) (3, 5-di net hyl - 2- phenoxy)titani um di chl ori de,

net hyl ene( cycl ppegiagicampenthdasiybu{ ¥hdanyd ) picamwiyn idichloriiehl ori de,

nmet hyl ene(cycl opent adi enyl ) (3-tert-butyl-5-nethyl-2- phenoxy)titanium

dichloride, nksbprepyldyenscrsamethylSyphoppgntadigmnarioxy)titani um

di chl orl de, 10 net hyl ene(cycl opentadi enyl ) (3-tert-

but yl di net hyl s{ {ipflepydgtiyHamiuymhchisty}eridai uksoprepyddidane

ety Nl oy el O dpen Padieny 1) (FTucdenylytiRanTan ArchTorigsy) ! tan um
isopropylidene(methylcyclopentadienyl)(fluorenyl)tit
anium dichloride, isopropylidene(n-
butylcyclopentadienyl){fluorenyl)titaniumdichloride,

10 igsopropylidene (tetraméthylcyclopentadienyl)
(fluorenyl)titanium dichloride, isopropylidene
(indenyl) (fluorenyl)titanium dichloride,

dimethylsilylenebis(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-

dimethylcyclopentadienyl)titanium dichloride,



di chl oride, nethylene(cycl opentadienyl)(3-tert 15

but yl - 5- met hoxy- 2- phenoxy) titantum di chl ori de, 31 July 2006
met hyl ene(cycl opent adi enyl ) (3-tert-butyl-5-chl oro-2- phenoxy)titanfum
di chl ori de, nethyl ene(nethyl cycl opent adi enyl) (3, 5-di net hyl - 2-
phenoxy)titani um di chl oride, 20

met hyl ene( et hyl cycl opent adi enyl ) (3-ter8t butyl -2- phenoxy)tltani um

di chl oride, nethyl ene(nethylcycl opentadienyl)(3-tert-butyl-5-

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

met hyl ene( mret hyimgthehethlgdiesabd)g (B phrenyl -2 25 phenoxy)titani um

di chl oride, nethylene(nethylcyclopentadienyl)(3-tert-.

but yl di et hyl sdinpétByeyhiopendtashionyl ) tienivg1dighyoxrdde . 87 dichl ori de,

met hyl ene( et hyl cycl opent adi enyl ) ( 3-

trinethylsilyldBneekyypidyg 48 (2 +3mi um di chl ori de,
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net hyl ene(ter tdimly%];yﬂ?@gﬂga,qisqrw‘lg.( 3-tert-butyl -5-nethyl -2-

phenoxy)titanl um di chl oride, nethylene(tert-

but yl cycl openteatienys 11 phenppedtatinng)) fivaniom dichloride,
dimethylsilylenebis(3,5-

10 ethylmethylcyclopentadienyl)titanium dichloride,
dimethylsilylenebis(2,3,4- .
trimethylcyclopentadienyl)titanium dichloxide,
dimethylsilylenebis(z.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



dlchl oride, nethylene(tert-butylcyclopentadl enyl) (3 15

tert-butyl di nmet hyl silyl-5-nethyl-2-phenoxy)titani um dichloridglhﬂ 2006
nmet hyl ene(tert-butyl cycl opent adi enyl ) ( 3- y

trl methyl silyl-5-nethyl-2-phenoxy)titanium dichloride,

met hyl ene(tert-butyl cycl opent adi enyl ) ( 3- )

tert-butyl -5-nethoxy-2- phenoxy)titani unidichl oride, 20

met hyl ene(tert-butyl cycl opentadi enyl) (3-tert-butyl -

5-chl oro- 2- phenoxy) tl tani um di chl ori de,

met hyl ene(t et r&dnstiyt tdel ofemeativarsil ) 1B te theeh it yc2opeatadieanitlani um
di chl orl de, nethylene(tetranethylcycl opentadienyl)(3-tert-butyl 25

2- phenoxy) tit drindeniythtbtadéum dichloride, dimethylsilylene(n-

nethylene(tetranethylcgclopentadienyl)(3-tert-buty|- )
5- met hyl - 2- phévdwdeye bopartaddprydi)ddndenyhl {1 bgpsumggichloride,
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3-trimethylsi -#%ﬁgﬁ % 1@ﬁ? g?%@ﬁg?éﬂyifﬁﬁtéufﬁhoﬁieﬁioride,
arfet mA cy a

met hyl ene(tetr cl open ieny

(3-tert-butyl - FiFRtdipxys 21 phenetnbitnivadpdopbictd @ é8¢1) (fluorenyl)
nethylene(tetranetﬁ??%yclo%entaﬁieny?? fgmiégiert-but§l-5-chloro-2-phenoxy)

titani um di chkardateium nétidhtepsfer,i damatisilsd kybeneént adi enyl ) (3, 5-
dl met hyl - 2- phenoxy) titani um di chl ori de,
met hyl ene(tri battyllaydlopyntagsanydiddlivorenyktitanium dichloride,

10 dimethylsilylene-(tetramethylcyclopentadienyl)
(indenyl)titanium dichloride, dimethylsilylene-
(indenyl) (fluorenyl)titanium dichloride,

cyclopentadienyltitanium trichloride,
pentamethylcyclopentadienyltitanium trichloride,

15 cyclopentadienyl({dimethylamido)titanium dichloride,
cyclopentadienyl(phenoxy)titanium dichloride,
cyclopentadienyl(2,6~-dimethylphenyl)titanium
dichloride, cyclopentadienyl(2,6-
diisopropylphenyl)titanium dichloride,

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

25 pentamethylcyclopentadienyl(2,6-di-tert-
butylphenyl)titanium dichloride, indenyl(2,6-

diisopropylphenyl)titanium dichloride, fluorenyl-



but yl - 2- phenoxy) titani um di chl ori de, 15

nmet hyl ene(tri nmet hyl silyl cycl opent adi enyl) (3-tert-

but yl - 5- et hyl - 2- phenoxy) ti tani um di chl ori de, 31 July 2006
met hyl ene(trinmet hyl silyl cycl opent adi enyl ) ( 3- phenyl - 2-phenoxy)titanl um
di chloride, nethylene(trinethylsilylcyclopentadienyl)(3-tert 20

but yl di nmet hyl si |l yl - 5- et hyl - 2- phenoxy) tde ani um di chl ori de,

met hyl ene(trinet hyl sl 1yl cycl opent adi enyl ) ( 3-

trinmethyl sllyl-5-nethyl-2-phenoxy)titanium dichlorlde, 25

net hyl ene(tri nes hyl i1 ¥bpreponpReadilomi it imrdichloride,

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

met hyl ene(tri meittyy béhgl cyeclopentadiemyl))((B terdimdtdpyly22006 89

but yl - 5-chl or o- 2- phanoxy) ti tani um di chl ori de,

met hyl ene( f | ugrhenyd3¥ Bt btanimmhyl.cRlogtigteoxy) ti t ani um di chl ori de,

nmet hyl ene(fl uorenyl ) (3- tert-butyl-2-phenoxy)titaniumdichloride, 5

met hyl ene(fl umiqmef@wl@n@prtagimw Lg}i%‘é‘rhﬁ?ﬂfgani um di chl ori de,
met hyl ene(fl uorenyl) (3- phenyl -2-phenoxy)titani um dichlori de,
nethylené(fluéﬁ%ﬂ??%XégigﬁFi%ﬂtgFﬂp &i | yl -5- net hyl - 2- phenoxy) ti t ani um
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methylene{cyclopentadienyl) (3-phenyl-2-
phenoxy)titanium dichloride,

10 methylene(cyclopentadienyl} (3-tert-
butyldimethylsilyl-5-methyl—2-phenoxy)titanium
dichloride, methylene(cyclopentadienyl)(3-
trimethylsilyl-simethyl—z-phenoxy)titanium
dichloride, methylene(cyclopentadienyl)(3-tert-

15 butyl-5-methoxy-2-phenoxy)titanium dichloride,
methylene(cyclopentadienyl)(3-tert-butyl-5-chloro-2-
phenoxy)titanium dichloride,
methylene(methylcyclopentadienyl)(3,5-dimethyl-2-
phenoxy)titanium dichloride,

20 methylene (methylcyclopentadienyl)(3-tert-butyl-2-
phenoxy)titanium dichloride,
methylene(methylcyclopentadienyl) (3-tert-butyl-5-
methyl-2-phenoxy)titanium dichloride,
methylene(methylcyclopentadienyl)(3-phenyl-2-

25 phenoxy)titanium dichloride,
methylene (methylcyclopentadienyl) (3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium



phenoxy)tltani um di chl oride, 15

| sopropyl i dene(cycl opent adi enyl ) (3, 5-di net hyl - 2- phenoxy)titangyﬁhyzooﬁ
di chl oride, isopropylidene(cyclopentadienyl)(3-tert-butyl-2-
phenoxy)titani um di chl ori de,

| sopropyl i dene(cycl opent adi enyl ) (3-tert-butyl-5 20

met hyl - 2- phenoxy) tltani um di chl ori de, 87 :

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

but yl di met hyl siiloH Xde s hyhe 2hpheneX ymetthyddywed Qienit edienyde (3-

| sopropyl i dene(cycl opent adi enyl ) ( 3-

trimethyl silylktxrSaedthiyl s 2l phehorg thiyllaRi-wherdixshl i t aeium

I sopropyl i dene(cycl opent adi enyl ) (3-tert 31 Juhg 2006 _90

buty| - 5- et hody.ChLlsHekbRy ) me £ BHLaRedReoic¥E lopentadienyl) (3-

i sopropyl i dene(cycl opent adi eny] )(3-tert-butyl-5- ch] oro-2-phen titani um
i oh oY e R ST et LR R - PO B S Fah A G RLGRS 6k
2- phenoxy) titanium.di ch) o
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i sopropyl i de”ﬁé%%)érfé’@ﬂ&P@%@Ek?ﬂyblﬁéeﬁﬁﬁ'@ﬂe&l PIEOXghe tAFLUM

dichloride,. isopropylidene(nethylcyclopentadienyl)(3-tert-
but yl dl net hyl gi-pylenoxiel iyt aRi picdoxi)birtidai, umethylene(tert-
butylcyclopentadienyl) (3-tert-butyl-2-

10 phenoxy)titanium dichloride, methylene(tert-
butylcyclopentadienyl)(3-tert-butyl-5-methyl-2-
phenoxy)titanium dichloride, methylene(tert-
butylcyclopentadienyl) (3-phenyl-2-phenoxy)titanium
dichloride, methylene(tert-butylcyclopentadienyl)(3-

15 tert—butyldimethylsilyl-5-methyl-z-phenoxy)titanium
dichloride, methylene(tert-butylcyclopentadienyl)(3-
trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, methylene(tert-butylcyclopentadienyl)(3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,

20 methylene(tert-butylcyclopentadienyl)(3-tert-butyl-
5-chloro-2-phenoxy)titanium dichloride,
methylene(tetramethylcyclopentadienyl)(3,5~-dimethyl-
2-phenoxy)titanium dichloride,
methylene(tetramethylcyclopentadienyl) (3-texrt-butyl-

25 2-phenoxy)titanium dichloride,
methylene(tetramethylcyclopentadienyl)(3-tert-butyl-

5-methyl-2-phenoxy)titanium dichloride,



di chl oride, isopropylidene(nethylcyclopentadienyl) 15
(3-trimethylsilyl-5-nmethyl-2-phenoxy)titanium dichloride, 31 July 2006

i sopropyl i dene( net hyl cycl opent adi enyl) Y
(3-tert-butyl-5-net hoxy-2-phenoxy)titanium dichloride,

I sopropyl i dene( et hyl cycl opentadi enyl) (3-tert-butyl-5-chloro-2-phenoxy)
titaniumdichloride, 20 isopropylidene(8ert-butylcycl opentadi enyl) (3, 5-
di met hyl - 2- phenoxy) ti tani um di chl ori de,
sopropylidene(tert-butyl cycl opentadi enyl)(3-tert- butyl-2-phenoxy)titanium
di chloride, imeaiyamie feserarethpltycdypleotrd taiiehy( 3 ¢ Bheayl-25

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

i sopropyl i denphtesycieybutt i/t ayttopdhchdiogdde).( 3- phenyl - 2- phenoxy) titani um
di chl oriae, isopropylidene(tert 31 July 2006 91

but yl cycl openmedihaiyeng tht'er@mﬁﬁhyﬂ@ﬁfﬁép@;ﬂnsﬁﬂdﬂe@l) (3-tert-

met hyl - 2- phenoxy) titani um di chl orid
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di net hyl - 2- phenoxy titani um dichlorid
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butyI 2- phenoxy) titani um di chl ori de,
dichloride, methylene(tetramethylcyclopentadienyl)

10 (3-tert-butyl-5-chloro-2-phenoxy)titanium dichloride,
methylene(trimethylsilylcyclqpentadienyl)(3,5-
dimethyl-2-phenoxy)titanium dichloride,
methylene(trimethylsilylcyclopenfadienyl)(3-tert-
butyl-2-phenoxy)titanium dichloride,

15 methylene(trimethylsilylcyclopentadienyl) (3-tert-
butyl-5-methyl-2-phenoxy)titanium dichloride,
methylene(trimethylsilyleyclopentadienyl) (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-



| sopropyl i dene(tetranethyl cycl opentadi enyl)(3-tert 15

but yl - 5- et hyl - 2- phenoxy) titani um di chl ori de, 31 July 2006
| sopropyl i dene(t et ramet hyl cycl opent adi enyl ) ( 3- phenyl-2-phenoxy}g| anrum
di chl oride, |sopropylidene(tetranethylcyclopentadienyl)(3-tert-

but yl dl met hyl si |yl -5-nmet hyl-2-phenoxy)tltanium 20 dichloride,

| sopropyl i dene(tetranet hyl cycl opent adi é?yl ) ( 3-

trlmethyl silyl-5-nethyl-2-phenoxy)titanium dichloride,

i sopropyl i dene(tetranethyl cycl opentadi enyl) (3-tert- 25

but yl - 5- met hoxyrtdrpherexyd bt anrpuendixgt)tdrigieium dichloride,

| sopropyl i dene(tetranet hyl cycl opent adi enyl ) (3-tert-

but yl - 5- chl or 0- 2- phemettyy 1 ehanf dmodiealylldr{iddda - Blimatihyl 2206 92

i sopropylidene(trinmethylsilylcyclopentadi enyl) (3, 5-

di net hyl - 2- phehendsty Habt amd uinc Hiichilgaide, methylene(fluorenyl)(3-
isopropylidene(trinethylsiIylcyclopentadienyu;(3-

tert-butyl - 2- pleartobPEy: adr BReBPEN) ditg@lugt dichloride,
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trimethyl silyhe3niBtdnd ¢ £1 06£8A%Y) { Bt-2BirtMbutyldimethylsilyl-5-
methyl-2-phenoxy)titanium dichloride,

10 methylene(fluorenyl)(3-trimethylsilyl-5-methyl-2-
phenoxy)titanium dichloride, methylene(fluorenyl) (3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
methylene{fluorenyl)}(3-tert-butyl-5-chloro-2- |
phenoxy)titanium dichloride,

15 isopropylidene(cyclopentadienyl) (3,5-dimethyl-2-
phenoxy)titanium dichloride,
isopropylidene({cyclopentadienyl) (3-tert-butyl-2-
phenoxy)titanium dichloride,
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{cyclopentadienyl)(3-
trimethylsilyl-5-methyl-2-phenoxy)titanium

dichloride, isopropylidene{cyclopentadienyl)(3-tert-



di chloride, 15 isopropylidene(trinethylsilylcyclopentadienyl)(3-
tert-butyl-5-nmethoxy-2-phenoxy)titani umdi chl ori de, 31 Tuly 2006
i sopropylidene(trinethylsilylcyclopentadl enyl) (3- uly
tert-butyl-5-chloro-2-phenoxy)titani umdichlori de,

| sopropylidene(fluorenyl)(3,5-dinmethyl-2 20 phenoxy)tltani um dichl ori de,
| sopropylidene(fluorenyl)(3-tert-butyl-gs phenoxy)titaniumdichloride,
i sopropyliaene(fluorenyl)(3-tert-butyl-5-methyl-2- phenoxy)titani um

di chloride, 25 isopropylidene(fluorenyl)(3-phenyl-2- phenoxy)titanium
di chlori de, '§QE§9D$'-M%@M§W&WM{:§AEfE_&nEH}ny'd@Udmtlei&é,'y' 31 Jul
2006 93 5-net hyl = 2- phenoxy) titani um dichl ori de,

i sopropyl i den_eiébp@bppglih@%et(rdm&yéﬁféaieéymw BykerdHignRpxyg it ani um
di chl oride, isopropylidene(fluorenyl)(3-tert-butyl-5-nethoxy-2 5
phenoxy) titanicimldrohRephddoxy)titanium dichloride,

| sopropyl i dene(fluorenyl)(3-tert-butyl-5-chloro-2- phenoxy)titanium
dichloride, diptpnepdidgnedsednylopemceperhnad)esyd)didns-iinethyl-
phenoxy)titani um di chloride, 10

di phenyl fet hyl &mRenerypéatasiiany dichkerideut yl - 2- phenoxy)titanl um
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2-phenoxy)titanium dichloride,
isopropylidene(methylcyclopentadienyl) (3-tert-butyl-
S-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-



di phenyl net hyl ene( cycl opent adi enyl ) ( 3- phenyl -2 15 phenoxy)titani um

di chl oride, diphenyl nethyl ene(cycl opent adi enyl) (3-tert- 31 July 2006
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-
trinmethylsilyl-5-nethyl-2-phenoxy)titani um 20 di chl ori de,

di phenyl met hyl ene( cycl opent adi enyl ) (3- 21
tert-butyl-5-nmethoxy-2-phenoxy)titani um dlchl oride,

di phenyl net hyl ene(cycl opent adi enyl ) (3-tert-butyl-5-

chl or o- 2- phenduglermlopedtedienydd, (3-tert-butyldimethylsilyl-5-

di phenyl net hyl ene( net hyl cycl opent adi enyl ) (3, 5- 25
di met hyl - 2- ph&§H8Y %TZaahgﬂpawdﬁﬁ6@n$9m dichloride,

i phenyl ety eneC et il Sych 0P A S A A SL At UL AT (Rono) L tani um

butyl - 5. et hy IO+ 2T DO an ties 7 T2 tan dum

di phenyl get h 2y |- 2-ph titani
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di phenyl net hyl ené( mat hyl'cycl opent adi enyl )

trinmethyl silyphenmigiytifamnbenodyrhilbaiiden ibphetyDidéfe (tert-

di phenyl net hyl ene( met hyl cycl opent adi enyl ) (3-tert-

but yl - 5- mret hokyptZ-lgtyericopsn tadhenyl dil Shitendtddutyl-5-chloro-2-

dlphenylnethylene(nethylcyclopentadlenyl)(S tert-
phenoxy)titanium dichloride,

10 isopropylidene(tetramethylcyclopentadienyl)(3,5—
dimethyl-2-phenoxy)titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl)(3-tert-
butyl-2-phenoxy)titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl)(3-tert-

15 butyl-5-methyl~2-~phenoxy)titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl) (3-
phenyl-2-phenoxy)titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl) (3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium

20 dichloride,
isopropylidene(tetramethylcyclopentadienyl)(3-
trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride,
isopropylidene(tetramethylcyclopentadienyl) (3-tert-

25 butyl-5-methoxy-2-phenoxy)titanium dichloride,
isopropylidene(tetramethylcyclopentadienyl) (3-tert-

butyl-5-chloro-2-phenoxy)titanium dichloride,



but yl - 5-chl or o- 2- phenoxy) ti tanl um di chl ori de,

di phenyl net hyl ene(tert-butyl cycl opent adi enyl ) (3, 5-

di met hyl - 2- phenoxy) tltani um di chl ori de, 31 July 2006
di phenyl net hyl ene(tert-butyl cycl opent adi enyl ) ( 3-
tert-butyl-2-phenoxy)titani umdichlori de,

di phenyl net hyl ene(tert-butyl cycl opent adi4nyl) (3 20
tert-butyl-5-nmethyl-2-phenoxy)titani umdichloride,

di phenyl net hyl ene(tert-butyl cycl opentadi enyl ) (3- phenyl - 2- phenoxy)tltani um
di chloride, ~ digyErypyeiaghelettiarstinisioybtwpopadiadyenfd-) (3,5~
tert-butyl di met hyl silyl-5-nethyl-2-phenoxy)titanium 25 dichl ori de,

di phenyl net hylddmetther - 2bph§h0¥@ﬂ¢@@mniﬂMN@ﬂqu°tiﬂﬁethyIsiIyI 5- met hyl -
phenoxy) titani umdichloride, diphe met hyl ene(tert 95 31 July 2006

but yl cycl opentlédﬁmi)f(%d@’éﬁt(tﬁ't}méﬂ i iohGr L opar hady pavdaddiSum

di chl ori de, diphenyl nethyl ene(tert -

butyIcyclopen@&ﬁﬁﬂﬂﬂ§¥%‘%é?? By - tan i Slebleridey ti t ani um

vt ot 5. SRR LT DN ERER BRI M o POk eda2aN 3>
dlphenylnethyl@gg§§§§§$§%pﬁéggghoaegqywéﬂpdeiégnium dichloride,

tert-butyl-2-phéno chlo

di phen' yi met hylsepa(dRiY faeh Oyt e1feengnisadivanydiSpdftadienyl) (3-
tert-butyl-5-nethyl Ig;phenoxg tltamg%d|gﬁl|rag| Sp adienyl) (

diphenylnethybwaﬂﬁrﬂzéﬁﬁﬁﬁwkyycheaanM@dumunndﬁﬁd@henyl 2- phenoxy) titanl um
di chl orl de, diphenyl net hyl ene(tetranethyl cycl opent adi enyl) ( 3-
tert-butyl di mesiop=igylideme! byim@tpidisddylanciipentadienyl) (3-

10 tert-butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, .
isopropylidene(trimethylsilylcyclopentadienyl) (3-
trimethylsilyl-5-methyl-2-éhenox§)titanium
dichloride, |

15 isopropylidene(trimethylsilylcyclopentadienyl) (3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
isopropylidene(trimethylsilylcyclopentadienyl) (3-
tert-butyl-5-chloro-2-phenoxy)titanium dichloride,
isopropylidene(fluorenyl)(3,5-dimethyl-2-

20 phenoxy)titanium dichloride,
isopropylidene(fluorenyl)(3-tert-butyl-2-
phenoxy)titanium dichleride,
isopropylidene(fluorenyl)(3-tert-butyl-5-methyl-2-
phenoxy)titanium dichloride,

25 isopropylidene(fluorenyl)(3-phenyl-2-
phenoxyl}titanium dichloride,

isopropylidene{fluorenyl)(3-tert-butyldimethylsilyl-



15 dlchl ori de, di phenyl net hyl ene(tetranethyl cycl opent adi enyl) ( 3-

trl methyl silyl-5-nethyl-2-phenoxy)titanium dichloride, 31 July 2006
di phenyl net hyl ene(t et ranet hyl cycl opent adi enyl ) (3- 20
tert-butyl-5-nmethoxy-2-phenoxy)titani um dichloride,

di phenyl net hyl ene(t etranet hyl cycl opent adi enyl ) ( 3-

tert-butyl-5-chl oro-2- phenoxy)titani um&ichl ori de,

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

5-di net hyl - 2- phenoxy) titani um di chl ori de, 25

di phenyl net hylsemed thy he? hphsnbxiydtditapdntmdlelyl 9y Bde,
tert-butyl-2-phenoxy)titani umdichl oride,

di phenyl met hy liemgropydi Agnei ELnopenadordmkwHye thelsilydry -Teddyigs
tert-butyl-5-nethyl-2-phenoxy)titani um dichloride,

di phenyl met hy|2eﬁ§(qrwrﬁaéihyrénwmc§1&%ﬁia4ﬁ enyl ) (3-

phenyl - 2- phenoxy) titanj u ori

diphenylnethyl %99$%+ﬂ§ f?éPEﬁ&Péaddtaﬁﬁﬁﬁﬂﬁ?EY% 5-methoxy-2-
tert-but dlne | sil y )titanium dichloride,

di pheny! fet hy % (ﬁ%ﬁ?%%%ﬁ?ﬁgﬁgybcycﬁbpen ddi enyl ) ( 3-
trinethylsilylygas | Fges-dl1oro-2-
dlphenylnethylemgggégkg ? ?Qpééghgggéﬁgﬁéﬁﬁfgﬁééﬂ 5-&

tert-butyl-5- gR{dibey P tph&'ﬂm) i tAnowmadi chl ori de,
di phenyl net hyl'ene(tri net hyl silyl cycl opent adi enyl ) ( 3-

tert-butyl - 5- dllpenZindeipkynel tgoilopeditadiernylk) (3, 5-dimethyl-2-
di phenyl net hyl ene(fl uorenyl) (3, 5-di met hyl -2
phenoxy)titanium dichloride,

10 diphenylmethylene{cyclopentadienyl)(3-tert-butyl-2-
phenoxy)titanium dichloride,
diphenylmethylene(cyclopentadienyl) (3-tert-butyl-5-
methyl—z-ﬁhenoxy)titanium dichloride,
diphenylmethyiene(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,



I S phenoxy)ti
di phenyl net hy
di phenyl net hy

di chl ori de,

but yl di net hyl
di phenyl net hy
trinmethylsily

t ani um di chl ori de,

| ene(fluorenyl)(3-tert-butyl-2- phenoxy)titaniun1?1§n¥
| ene(fluorenyl)(3-tert-butyl-5-nethyl- 2-phenoxy) a
di chl ori de, 20 di phenyl net hyl ene(fl uorenyl) (3-phenyl-2- phenoxy)titani um

di phenyl net hyl ene(fl uorenyl) (3-tert-

silyl -5-net hyl - 2- phenoxy) t?4 ani um di chl ori de,
| ene(fluorenyl) (3 25

| - 5- met hyl - 2- phenoxy) ti tani um dichl ori de,

960dle:

rum

di phenyl net hyl@&nstiéhynennylede(aethildytiSpert AdignZlpienden it t ani um

di chloride, 3
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di phenyl met hylenie¢ + Semetly)L-2-phendxy Vi tarhuor 81chlprddexy) tit ani um
di met hyl si |l yl ene(cycl opent adi enyl ) ( 2- phenox%)titanium

di chl ori de,
di chloride, d
(cycl opent adi

dl et hyl si | yl
di chl ori de,

phenoxy) i t an
di met hyl si | yl

met hyl - 2- phen

idinhgnylngtbydepe(methylcyclopentadienyl) (3-phenyl-

enyl)(3-nethyl-2-phenox¥gtgéﬁgg;un di chl ori de,

ATRISRIBPLRLEBNINA A t hyl - 2- phenoxy) ti t ani um

AT el hg 1ehD e YA HE feen  dal 81 B ke -
%ﬁ@iﬂgﬁﬁﬁggﬁ%ﬁg&ﬁﬁ bty srpexy) titanium

ani u

di met hyl si |yl enedieystpgent adi enyl ) (3, 5-di -tert- butyl -2-phenoxy)tltani um

di chl ori de,

10

15

20

25

di et hyl si | yl ene(cycl opent adi enyl ) (5-net hyl -3
diphenylmethylene(methylcyclopentadienyl) (3-

trimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride,
diphenylmethylene(methylcyclppentadienyl)(3—tert-
butyl-5-methoxy-2-phenoxy)titanium dichloride,
diphenylmethylene(methylcyélopentadienyl)(3—tert-
butyl-5-chloro-2-phenoxy)titanium dichloride,
diphenylmethylene(tert-butylcyclopentadienyl)(3,5-
dimethyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tert-butylcyclopentadienyl) (3-
tert-butyl-2-phenoxy)titanium dichloride,
diphenylmethylene{tert-butylcyclopentadienyl) (3-
tert-butyl-5-methyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tert-butylcyclopentadienyl)(3-
phenyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tert-butylcyclopentadienyl) (3-
tert-butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, diphenylmethylene(tert-
butylcyclopentadienyl) (3-trimethylsilyl-5-methyl-2-

phenoxy)titanium dichloride, diphenylmethylene(tert-



15 phenyl - 2- phenoxy) titanl um di chl ori de,

dl met hyl si | yl ene(cycl opent adi enyl ) (3-tert- 31 July 2006
but yl dl net hyl si | yl -5-net hyl - 2- phenoxy) titani um dichloride,

dl met hyl si |l yl ene(cycl opent adi enyl ) ( 5-

met hyl - 3-tr | nmet hyl silyl -2-phenoxy)titani um 20 dichl ori de,

dl met hyl si | yl ene(cycl opent adi enyl ) (3- 23

tert-butyl-5-nmethoxy- 2- phenoxy)titaniun1dich|oride

di met hyl si | yl ene(cycl opent adi enyl ) (3-tert-butyl -

chl or o- 2- phenputplidyliopentiadlenyde(3-tert- butyl 5-methoxy-2-

di nmet hyl si | yl ene(cycl opent adi enyl ) (3, 5-di anyl -2- 25 phenoxy)tltanlum

di chl ori de, phenmhwﬂﬁﬂgﬂuﬁmmnéihbﬂ@?éﬂ@peﬂ@ﬂBﬂQ¥%W9¥391%ﬂ% ERYFCi tani um
di chloride, 31 July 2006 98

di met hyl si | y| busgsnedanen op@heRyl A9 FEFErdU L 2 - FERBRYFEi t ani um

dichloride, dinmethylsilylene th opent adi 1) (3, 5-
i ot hyl < 5. phERERPHIE AR RiohagELag T o oY)

di chl ofi G, GRR ”EtTﬁé%ﬁ%i%ﬁ%%?%%?%éé%é%%%?@?ﬁé%ﬁ%%%f%@f???5¥*tita”i“m
butyl - 5-met hyl; ¢ FE );51} Si‘kﬁﬂ'rtﬁfn' é&chloride.
dlnethyIS|IerneF yIc open |eny ) (3, 5-

tert-butyl-2- ghgp ﬂMéEH¥16&Q(Ebtﬁhmdthylcyclopentadienyl)(3-
dlnethyIS|Ierne(nethyI cycl opent adi enyl ) ( 5- et hyl - 3-

phenyl - 2- phene¥ykt-ibudiy 1R <blsdhoxyjleitanium dichloride,
dl et hyl si | yl ene( et hyl cycl opent adl enyl ) (3-tert-
but yl di met hy| diphlenylmstthylenphtatxenetbyicymlopentadienyl) (3-

10 tert-butyl-5-methyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyc1opentadienyl}(3-
phenyl-2-phenoxy)titanium dichloride,
diphenylmethylene(tetramethylcyclopentadienyl)(3—
tert-butyldimethylsilfl-S-methyl-2thenoxy)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-



15 dichl oride, dinmethylstlylene(methylcyclopentadienyl)(5-nethyl-3-
trimethylsilyl-2-phenoxy)titanlumdichlorl de, 31 Tulv 2006
di met hyl si | yl ene( et hyl cycl opent adl enyl ) (3-tert- Y

but yl - 5- met hoxy- 2- phenoxy) titani um di chl ori de, 20

di et hyl si | yl ene( et hyl cycl opent adi enyl ) (3-tert-

but yl - 5-chl or o- 2- phenoxy) t | t ani um di chl%¥ i de,

di met hyl si | yl ene( et hyl cycl opent adl enyl ) (3, 5-di anyl - 2- phenoxy)titani um
di chl oride, dinethylsilylene(n- butylcycl open t adienyl) (2 - phenoxy)
titani um di chlteystieyu 2Pl db rmeihlydi-2-pdvea(axplit Yt aptimp dhichdiosridd ( 3- net hyl -
2- phenoxy) titaniumdi chlorl de, dinethylsilylene(n-

but yl cycl opentdiditesnyy gt By denet Fylime thy 14 Ly bopelopensadd@ny )i ¢Fmi um
di chl oride, dinethylsilylene(n- butylcyclopentadienyl)(3-tert-butyl-2-
phenoxy) t i t aniPRamE Eh vPReRoxy) kditdpidin Wighkeride,

but yl I t adi 1)(3-tert-bytyl-5-nethyl-2 5 tii.t

di'chl of i der - IR EIMGFRRLERS 5ot e L BLOPHS PALE A but y1 - 2-
h itani di.chlorid ' ' -

bt y1 cyePopentih Gt ST e HEP IS A Bt 2 onepoxx) At AR | g

di met hyl si |yl g Futyl cycl opentadi enyl) (3-tert-butyldinethylsilyl-5-
met hyl - 2- phenoxy) t1tani um di chl ori de,

di met hyl si |yl et €l i@ﬁéWE&QH@EH?K#%{?&&W&Iopentadienyl)(3-
e

3-trimethylsllyl-2-phenoxy)titani umdichl orl de,
di met hyl si | yl esdpetdhiys Lyl openeativanyl-pheriery ) titanium

dichloride,

10 diphenylmethylene(trimethylsilylcyclopentadienyl)(3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
diphenylmethylene(trimethylsilylcyclopentadienyl)(3-
tert-butyl;5—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-te;t-butyl-5—methyl-
2-phenoxy)titanium dichloride,

20 diphenylmethylene(fluorenyl) (3-phenyl-2-
phenoxy)titanium dichloride,
diphenylmethylene(fluorenyl)(3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, diphenylmethylene(fluorenyl)(3-

25 trimethylsilyl-5-methyl-2-phenoxy)}titanium
dichloride, dipheﬁylmethylene(fluorenyl)(3—tert-

butyl-5-methoxy-2-phenoxy)titanium dichloride,



15 butyl - 5- met hoxy- 2- phenoxy) titani um di chl ori de,

di met hyl si | yl ene(n-butyl cycl opent adi enyl ) (3-tert-

but yl - 5-chl or o- 2- phenoxy) ti tani um di chl ori de, 31 July 2006
dl met hyl si |l yl ene(n-butyl cycl opent adi enyl ) (3, 5- di anyl - 2- phenoxy) tltani um
di chloride, 20 dinethylsilylene(tort-butylcycl opentadienyl)(2-
phenoxy)tltani um dilchl oride, dimethylsi%’yl ene(tert-

but yl cycl opent adi enyl ) ( 3- net hyl - 2- phenoxy) titani um dichl ori de,

dl mret hyl sil yl ene(tert butyl cycl opent adi enyl) (3, 5-di net hyl -2- 25

phenoxy) ti t aniduphimgtilme t gl ede fElLbprenyl )die(tert-butyl-5-chloro-

but yl cycl opent adi enyl ) (3-tert-butyl -2- phenoxy)titanium dichloride,

di met hyl si | yl @n@htegraxBliit tapingodichdgride,

butyl cycl opent adi enyl (3-tert-buty|-5-netQ¥I-2-
di chl ori de, dedmetfivtgidehepesFyclopentadienyl
but yl cycl opent adi enyl ) (3, 5-di -tert:-butyl-2- phengxy)ti ' di chl ori de,
dinethylsiIyIBﬁﬁﬂﬂgﬁ9éﬁtﬁﬁgv@y§FSBgﬁF§'%ﬂnﬁ%%é¥h¥§%§#§géggényl-2-
phenoxy)titani,um di chl ori | hylshlyl en - :

but yl cyc1£‘ opent(géﬁc Oﬁ%??éjg??g%gﬁél é’fa%l ﬁ_y%‘ﬁ{l{/ﬁ@y)titanlum

met hyl - 2- phen - { um gl hde; jenyl)(3,5-

di met hyl si 1yl gﬁé?}lé.ﬁrﬁrabéjut ﬂ%‘ﬁ,@#@%&ﬁ? 1ytens(cyclopentadienyl)

net hyl - 3-tri matmdtsiv ] 2 pwdeseyytiithatommdidcimidele,

di nret hyl silyl ene(tert- butyl cycl opentadl enyl)(3-tert-butyl-5-nmethoxy-2-
phenoxy) ti t anddmedingtll skl e ne{ opthppentplddreatley (3-tert-butyl-2-

but yl cycl opent adi enyl ) (3-tert-butyl-5-chloro-2
phenoxy)titanium dichloride,

prpoxy)titanium

10 dimethylsilylene(cyclopentadienyl}(3-tert-butyl-5-
methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3,5-di-tert-
butyl-2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl) (5-methyl-3-

15 phenyl-2-phenoxy)titanium dichloride,
dimethylsilylene{cyclopentadienyl)(3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium
dichloride, dimethylsilylene(cyclopentadienyl) (5-
methyl-3-trimethylsilyl-2-phenoxy)titanium

20 dichloride, dimethylsilylene(cyclopentadienyl)(3-
tert-butyl-5-methoxy-~2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)}(3-tert-butyl-5-
chloro-2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3,5-diamyl-2-

25 phenoxy)titanium dichloride,
dimethylsilylehe(methylcyclopentadienyl)(2—

phenoxy)titanium dichloride,



15 phenoxy)titani umdichloride, dinmethylsilylene(tert-

but yl cycl opent adi enyl ) (3, 5-di anyl - 2- phenoxy) titani um dichlorig?hﬂy2006
di met hyl si |l yl ene(tetramet hyl cycl opent adi enyl ) (2- phenoxy)titani um

di chl oride, 20 dinethylsilylene(tetranethylcycl opentadi enyl) (3-

met hyl - 2- phenoxy) titanl um di chl orl de,

di met hyl sil yl ene(tetramet hyl cycl opent adl®nyl ) (3, 5-

di met hyl - 2- phenoxy) ti tani um di chl ori de,

di mret hyl si |l yl ene(tetramet hyl cycl opent adi enyl ) (3 25

tert-butyl - 2- ghiswottyy1s1 hplenedmelthgliajszlopentadienyl) (3-methyl-2-
di met hyl si | yl ene(tetranet hyl cycl opent adi enyl ) ( 3-

tert-butyl - 5- phendx®) phtaniynt dishilenidechl ori de, 31 July 2006 101
di met hyl si |l yl ene(tetramet hyl cycl opentadi enyl) (3,5

di -tert-butyl ddmsdrpksd 1y aRPUmedhElicHqIRpéntadienyl) (3,5~
R

e 8 S ETEL PGSBS Sravonryy 3 s
et hy1 23t r 1] HEon g} S SRRTLAE BRAIGRLIS o1 e,

di met hyl sl Iyl eng{daly BaEi PYéa¥¢herapladicamperfadienyl) (3-tert-
tert-butyl-5-nmethoxy-2-phenoxy)titani umdichloride,

dl met hyl si | yl ena(ytiets-anethyl cgecbhpankyditadtydniBan dichloride,
tert-butyl-5-chl oro-2-phenoxy)titani umdichloride,
dimethylsilylene(methylcyclopentadienyl)(3,5-di-

10 tert-butyl-2-phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl)(5~methyl-3—
phenyl-2-phenoxy)titanium dichlofide,
dimethylsilylene(methylcyciopentadienyl)(3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium

15 dichloride,
dimethylsilylene(methylcyclopentadienyl) (5-methyl-3-
trimethylsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl) (3-tert-
butyl-5-methoxy-2-phenoxy)titanium dichloride,

20 dimethylsilylene(methylcyclopentadienyl)(3-tert-
butyl-5-chloro-2-phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl)(3,5-diamyl-
2-phenoxy)titanium dichloride, dimethylsilylene(n-
butylcyclopentadienyl) (2-phenoxy)}titaniumdichloride,

25 dimethylsilylene(n-butylcyclopentadienyl)(3-methyl-
2-phenoxy)titanium dichloride, dimethylsilylene{(n-

butylcyclopentadienyl) (3,5-dimethyl-2-



I's dinmethylsilylene(tetranethyl cycl opentadl enyl) (3, 5-

di anyl - 2- phenoxy) titani um di chl ori de, 1 Julv 2006
di met hyl silyl ene(trimethylsilyl cycl opentadi enyl) (2- phenoxy)ti%an|&n1
dichloride, dinethylsilylene(trinmethylsilylcyclopentadienyl)(3 20

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

di met hyl sil yl ene(trinethylsilylcycl opentdi enyl) (3,5

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

di et hyl silyl ene(trimethyl silyl cycl opentadi enyl) (3-

tert-butyl - 2- pieeweyyd t i&andimndididiokoxibde 25dimethylsilylene(n-

di met hyl silyl ene(trinmethylsilylcycl opentadien I£(3-
tert - butyl - 5- rmtylcycphpestRdianith L3 dt ekt ogp El-2-

g!nethyliiIylﬁ;f(trigg%;¥%;iIyI%ﬂgéiggiégie3¥$%£3?§s§%j¥gagf§MG 102
i -tert-butyl -B§HeR Ay e, =T
dimethyl silylene(trimethylsilylcycl t adi D¥|%§§15— thyl-2-
nethyI-S-phenjrléf ﬂ%ﬁi?éfﬁﬁﬁdﬁ%ﬁﬁﬁﬁfﬁhEﬁ?ﬁe,u methy

di hyl si | yl ' byl si.l vl i

ert-but gl o mitgALrYS FLEaRul, REHREELAS) PRttty Pettptona (ps

di met hyl si | yl ! y$£#f§%$§?ﬁkgﬂi OPeadh e0yl+{ Sputyl-2-

met hyl - 3-trinme phenoxy)titanium dichloride, 10

di met hyl si |yl idddkppt drhahhn et ds e@ymetBylsilylene(n-
tert-butyl-5-mthoxy-2-phenoxy)titani umdichloride,

di net hyl si | yl enef1d¢yel bopeaithdienylopearmstlenyt 3 ¢ Bhenyl-2-
tert-butyl-5-chl oro-2-phenoxy)titani umdichloride,

di-met hyl si | yl eiegnoxwet hvapiuy dichdmridrli edimgthyksilylene(n-
10 butylcyclopentadienyl) (3-tert-butyldimethylsilyl-5

methyl-2-phenoxy)titanium dichloride,
dimethylsilylene{n-butylcyclopentadienyl) (5-methyl-
3-trimethylsilyl-2-phenoxy)titanium dichloride,
dimethylsilyleﬁe(n—butylcyclopéntadienyl)(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-
butylcyélopentadienyl)(3-tert;butyl-2—

phenoxy)titanium dichloride, dimethylsilylene(tert-



15 -di anyl - 2- phenoxy) ti tani um di chl ori de,

di met hyl si | yl ene(i ndenyl) (2- phenoxy)titani um dichlorlde, 31hﬂy2006
dl et hyl si | yl ene(i ndenyl ) (3-nmet hyl - 2- phenoxy)titantum di chl ori de

di met hyl si lyl ene(l ndenyl) (3, 5-di net hyl -2 20 phenoxy)titantun1d|chlorlde,
di et hyl si |l yl ene(i ndenyl ) (3-tert-butyl-2- phenoxy)titanium dichloride,
di met hyl silyl ene(i ndenyl ) (3-tert-butyl 182 net hyl - 2- phenoxy)titani um

di chl oride, 25 dinethylsilylene(indenyl)(3,5-di-tert-butyl-
phenoxy)titani um di chloride, dinethylsilylene(indenyl)(5-nethyl-3-phenyl -
31 July 2006 b3y phenbxyehtadiennldi(GHimriddutyl-5-methyl-2-

di nmet hyl si | yl ene(i ndenyl ) (3-tert-butyldi methylsilyl-

5- met hyl - 2- ph@mmxylmtwmumcﬂnohl@eride. dimethylsilylene(tert-

di nret hyl si |l yl ene(i ndenyl ) (5-nmethyl -3-trinethylsily henoxy) titani um
dichloride, &ukstley ¢B¢%ﬁé@iﬁ&¥ﬂ9ﬂﬁ(§Jﬂ%TtQEﬁy@“§YﬁEEﬁoxy-2-

phenoxy)tltanlun1d1ch|or|de

di net hyl si |yl &%& qrehyt Yanl e, dighlerides, dGmethyhadhgterel tamitim

i cnl or 1 fe. B Spe R AT PO I SRR T AR chi ori de.

di methyl si 1yl eaeCid:HA e1vaa{dn "BE BRL 0% ddCHPhE Ei PR v dhelphariede,
butylcyclopentadienyl) (3-tert-butyldimethylsilyl-5-
methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tert-butylcyclopentadienyl)(5-

10 methyl-3-trimethylsilyl-2-phenoxy)titanium
dichloride, dimethylsilylene(tert-
butylcyclopentadienyl)(3-tert-butyl-5-methoxy-2-
phenoxy)tifanium dichloridé, dimethylsilylene(tert-
butylcyclopentadienyl)(3-tert-butyl-5-chloro-2-

15 phenoxy)titanium dichloride, dimethylsilylene(tert-
butylcyclopentadienyl)(3,5-diamyl-2-phenoxy)titanium
dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)(2-
phenoxy)titanium dichloride,

20 dimethylsilylene(tetramethylcyclopentadienyl) (3~
methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)(3,5-
dimethyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tetraméthylcyclopentadienyl)(3-'

25 tert-butyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethflcyclopentadienyl}(3—

tert-butyl-5-methyl-2-phenoxy)titanium dichloride,



15 di net hyl silyl ene(fluorenyl) (3, 5-di nethyl -2- phenoxy)titantum di chl ori de,

dl met hyl sil yl ene(fluorenyl) (3-tert-butyl-2- phenoxy)titaniumd f?@.%bb@e’

di met hyl sl | yl ene(fl uorenyl) (3-tert-butyl-5-nethyl-2 20 phenoxy)ti AAT UM

dichlorlde, dinmethylsllylene(fluorenyl)(3,5-di-tert-butyl-2-

phenoxy)titani um di chl ori de,

di met hyl si | yl ene(fl uorenyl) (5-nethyl - 3-3¥enyl - 2- phenoxy)titani um

di chiorlde, 25 dinmethylsilylene(fluorenyl)(3-tert-

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

dl met hyl si | yl edtféthygledlly)leneEt diytaBe Biyloyglapettaiienyl) (3, 5-

trimethylsilyl-2-phenoxy)titaniumdichloride,

di met hyl si | yl ethb¢ teubrbmily)(-2-trdrendxy )yt 1 sandumodjichdgstgitoxy) tit ani um

di chl ori de, dinethglsil | ene(fluorenyl)(3-tert-butyl-5-chloro-2 5

phenoxy) ti t ani &¥hnetBrlsilydeneftakrgnetiyicrelppeatadiionys B & anyl - 2-

phenoxy)titani um di chl orjde, . ) )

di met hyl si | y| SREERELF ArBPARYdyd - RRERUE LRI F§piom, S0e@EL84 )t i t ani um

di chloride and,the like..and_10 .c n ' - \ f these

conmpounds is Q¥$ﬁSégis&ﬂyﬁePfﬁﬁﬁ%%¥§¥§9%%£€§§;??eb§ﬁ%q%w@&p(él

trimethylsilylg2-ph : e 1 DAL N 0B L BY LfienbhaA R ,

conmpounds mhef%%ﬂe g?ﬁéﬁh&ﬁ%ﬁ@i%ﬁ%}%ﬁ t hese g%npohn§é$% replaced with
dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (5-
methyl-3-trimethylsilyl-2-phenoxy)titanium

10 dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (3-
tert-butyl-5-methoxy-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)(3-
tert-butyl-5-chloro-2-phenoxy)titanium dichloride,

15 dimethylsilylene(tetramethylcyclopentadienyl)(3,5-
diamyl-2-phenoxy)titanium dichloride,.
dimethylsilylene(trimethylsilylcyclopentadienyl) (2-
phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3~

20 methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3.5
-dimethyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3-
tert-butyl-2-phenoxy)titanium dichloride,

25 dimethylsilylene(trimethylsi;ylcyclopentadienyl)(3-
tert-butyl—s—methyl—z—phenoxy)fitanium dichloride,

dimethylsilylene{trimethylsilylcyclopentadienyl) (3,5



15 di ethyl silyl ene, diphenylsilylene or dinethoxysilylene, conpounds
wherein dichloride of these conpounds is replaced with dif Iu?amﬂgag 6

di brom de, diiodide, dinethyl, dlethyl, dlisopropyl, bis(dinethylam do)

bi s(di et hyl am do), di nethoxi de, diethoxide, di-n 20 butoxi de or

di | sopropoxl de. (tert-butylam do)tetranethylcycl opentadi enyl -

1, 2-ethanediyltitaniumdichloride, (terito2

but yl aml do) t et ranet hyl cycl opent adi enyl -1, 2- et hanedi yl titani um di et hyl,
(tert 25 butyl am do)tetranethyl cycl opent adi enyl -1, 2- ethanedi yltitanium

di benzyl, (netdy!asikdobuetiameighdmysey ppetaaduandichldri@e 31 July 2006
et hanedi yl titaniumdi chloride, (ethylam do)tetranethylcycl opentadienyl-1, 2-
et hanedi yl ti t ailmethiytbidyildne (tminethylsilylcyclopentadienyl) (5-

but yl am do) t et ranet hyl cycl opent adi enyl di net hyl silane 5 titanium dichlorl de,

(tert- butyl ameithy bt 8apbemyllcyic phgsrazil) thianivet Bichilionidle.tit ani um
dimethyl, (tert- butylam do)tetranethyl cycl opentadi enyl di net hyl sjl ane

-titani um di behiAyethidsipydepedhrdgatdty Y ersdragdiaddieays ) (3-

di net hyl si | titani i_chl gri

(pheny! pRosphi €9t Bb ERLCHPEERS L VA he2rPPernoRt) FHEATHR um
di benzyl , (te&%- %f L. do) i ndenyl - 1, 2-et hanedi yl titanium dichloride,
(tert 15 butyl § g%hyl-1,2-ethanediy|titaniun1dinethyl,

dimethylsilylene(trimethylsilylcyclopentadienyl)(5-
methyl-3-trimethylsilyl-2-phenoxy)titanium
dichloride,

10 dimethylsilylene(trimethylsilylcyclopentadienyl)(3-
tert-butyl-s-methoxy-z-phenogy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3-
tert-butyl;S-chloro-Z-phen&xy)tiﬁanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl) (3,5

15 -diamyl-2-phencoxy)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-
phenoxyltitanium 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-



(tert-butylam do)tetrahydroi ndenyl -1, 2- ethanediyltltanium dichloride,
(tert- butylam do)tetrahydroi ndenyl -1, 2-ethanediyltitani um di??%?¥5006
(tert-butylam do)fluorenyl-1,2 20 et hanediyltitanium dichlorl de, ert
butyl am do) fluorenyl-1, 2 -ethanediyltitani um di nethyl,
(tert-butylam do)i ndenyl dl met hyl sil anetitanium dichloride, (tert

but yl am do) i ndenyl di net hyl si | anetitani &4f¢ 25 di methyl, (tert

but yl am do) t et rahydr oi ndenyl di net hyl si | anetitanium dichloride, (tert 31
July 2006 106 butyl am do)tetrahydroi ndenyl di met hyl sil anetitani um

di met hyl, (tephenaxy b danitnoddaleindsiehy| sil anetitani um dichloride
(tert 5 butylam do)fl uorenyl di nethyl silanetitani um di me

(di met hyl ani nédmetiyketknhenafiodenyddddudionyt bUEY%‘aﬁ;ﬂgﬁWﬁilaﬁldm ori de,
10' (i met hyl o RGHEh13 (BRFBUBRY PR AP b R BRbS [ Cani U111y
o onrort e Mung el A M e R EL SRR BELRDY syt o
dichlorigde, cycloReni:AM €1WhiPim dichloride,
dimethylsilylene(indenyl) (3-tert-butyl-5-methoxy-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{fluorenyl) (2-phenoxy)titanium
dichloride, dimethylsilylene(fluorenyl)(3-methyl-2-
phenoxy)titanium dichloride,

15 dimethylsilylene(£fluorenyl)(3,5-dimethyl-2-
phenoxy)titanium dichloride,
dimethylsilyvlene(fluorenyl) (3-tert-butyl-2-
phenoxy)titanium dichloride,
dimethylsilylene(fluorenyl) (3-tert-butyl-5-methyl-2-

20 phenoxy)titanium dichloride,
dimethylsilylene(fluorenyl)(3,5-di-tert-butyl-2-
phenoxy)titanium dichloride,
dimethylsilylene(fluorenyl)(5-methyl-3-phenyl-2-
phenoxy)titanium dichloride,

25 dimethylsilylene(fluorenyl) (3-tert-
butyldimethylsilyl-5-methyl-2-phenoxy)titanium

dichloride, dimethylsilylene(fluorenyl)(5-methyl-3-



mesi tyl boraant hracenyl ) zi rconi um di chl ori de, 2,2'-

t hl obi s[ 4- et hyl - 6- (I - met hyl et hyl ) phenoxyl titani um dichl oride aly 200
2 2 -thiobis[4,6 dimethyl phenoxy]titani um dichloride, 2,2 -thiohl&/4%%g
met hyl - 6-tert-butyl phenoxy)titani um dichl oride,

2, 21- net hyl enebi s(4-net hyl -6-tert- butyl phenoxy)titani um dichloride,

et hyl enebi s(4-net hyl - 6-tert-butyl phenoxd®itani um dichloride,

2,2 -sul finylbis(4-nmethyl-6-tert 25 butyl phenoxy)titani um dichloride,
2,21-(4,4',6,6'- tetra-tert-butyl-1,1"-bi phenoxy)titani umdichloride,
2, 2' -t hi obi s[ 4tmbnbyhydsidpl4Anpheexpkitaninm@iZhlnnidepo6 107
sopropoxi de, 2,2'-nethyl enebis(4-nethyl-6-tert- butyl phenoxy)titani um
sopr opoxi dedimethylsidyilenadBuorenyy ) ( 8- tert -ty piertsdhexyani um

dii
dii
dii
dii
(di
[ bi
[ bi
[ bi
[ bi
[ bi

sopropoxi d

e, 2 :
sopr opoxi de? - Phenegyy tiganjum dichlaridai ani do)titani um di chl ori de

21-sul finyl bi s(4-nmethyl-6-tert- butyl phenoxy)titan

e U e
S{ b B ROl . g ggned, am col oL

s(2, 6-° di

- propanedi'am do] ti tani um dichl orl de,

(2, 6-di| S%ﬂ@%hgg?gﬁ&hé%e?('flﬁf%‘ﬁgi @41 §0kk hingni-ym di chl ori de,

s(2,6-di- tert-bu

10

15

20

23

phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (1-
naphthox-2-yl)titanium dichloride and the like, and
compounds wherein (2-phenoxy) of these compounds is
replaces with (3-phenyl-2-phenoxy)., (3-
trimethylsilyl-2-phenoxy) or (3-tert-
butyldimethylsilyl-2—phenoﬁy), cémpounds wherein
dimethylsilylene of these compounds is replaced with
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-
butoxide or diisopropoxide.

(tert-butylamido)tetramethylcyclopentadienyl-
1,2-ethanediyltitanium dichloride, (tert-
butylamido)tetramethylcyclopentadienyl-1,2-
ethanediyltitanium dimethyl, (tert-
butylamido)tetramethylcyclopentadienyl-1,2-
ethanediyltitanium dibenzyl,

{methylamido)tetramethylcyclopentadienyl-1, 2-

2,2

um

de,

enyl) -1, 3- propanedi am do]Jtitanium 15 dichl ori de,



(bis(triisopropylsilyl)naphthal enedi am dol titanium dichloride,

[ bi s(trimethylsilyl)naphthal enedi am do]titanium dichloride, [Qi'®%355620

but yl di net hyl si | yl ) napht hal enedl am do]tltani um dichloride, (b|s§ it

but yl di net hyl si | yl ) napht hal enedi am do]titanium dibrom de, [hydrotris(3, 5-

di met hyl pyrazol yl )borateltitaniumtrichloride, 25

[ hydrotris(3, 5-di net hyl pyrazol yl ) borat é*fl t ani um tri broni de,

[ hydrotris(3,5- dinethyl pyrazolyl)borate]titaniumtriiodide, 31 July 2006

108 [hydrotris(3,5-diethylpyrazolyl)borate]titanium trichloride,

[ hydrotri s(3, S5etharehyitdazam iyin bdictkdxridani um tri brom de,

[ hydrotris(3,5-diethyl pyrazolyl)borate]titanium5 trii odide,

[ hydr ot ri s(3, 5¢ethyéanidoltheinametiiyd ot opentrdienyh-tl.izhl ori de,

[hydrotris(3,5-di-tert- butyIpyrazojyli?oyate]titaniun1tribronide,

[ hydr ot ri s( 3, 5ethanpediyig ivanium Hx1955e# at EFEFLani um trii odi de,

[tris(3,5- dinethylpyrazolyl)nmethylltitaniumtrichl oride,

[tris(3,5-di ne‘?%ww%ééeﬁm‘#@mﬁim%ﬁ]‘eﬁ’ﬁn%?FgFBHﬁ&éf“eﬁthﬂsf(%%%“e

di et hyl pyrazo net hyl.l.ti tani trijodide, 15

[trls(3, % et%%%%&?of’?rfzﬁ&rﬁ;ﬁnfti taenlldtum
butylamido)tetramethylcyclopentadienyldimethylsilane
titanium dimethyl, (tert-

butylamido)tetramethylcyclopentadienyldimethylsilane
-titanium dibenzyl,

10 (benzylamido)tetramethylcyclopentadienyl-
dimethylsilanetitanium dichloride,
(phenylphosphido)tetramethylcyclopentadienyldimethyl
-silanetitanium dibenzyl, (tert-butylamido)indenyl-
l,z—éthanediyltitanium dichloride, (tert-

15 butylamido)indenyl-1,2-ethanediyltitanium dimethyl,
(tert-butylamido)tetrahydroindenyl-1,2-
ethanediyltitanium dichloride, (tert-
butylamido)tetrahydroindenyl-1l,2-ethanediyltitanium
dimethyl, (tert-butylamido)fluorenyl-1,2-

20 ethanediyltitanium dichloride, (tert-
butylamido)fluorenyl-1,2-ethanediyltitaniumdimethyl,
(tert-butylamido)indenyldimethylsilanetitanium
dichloride, (tert-
butylamido)indenyldimethylsilanetitanium

25 dimethyl, (tert-
butylamido)tetrahydroindenyldimethylsilanetitanium

dichloride, (tert-



trichloride, (tris(3,5- diethylpyrazolyl)nmethyl]titaniumtribrom de,
[tris(3,5-diethylpyrazolyl)nmethyl] titaniumtrii odide, 31 July 2006
[tris(3,5-di-tert-butyl pyrazolyl)nethyl]titanium 20 trichloride,
[tris(3,5-di-tert- butylpyrazolyl)nmethyl]titaniumtribrom de,
[tris(3,5-di-tert-butyl pyrazolyl)nmethyl]titanium triiodide and the |ike,
conpounds in which titaniumof these dd8fpounds is replaced with zirconium
or hafnium 25 conpounds in which (2-phenoxy) of these conpounds is
replaced wi th (3-phenyl-2-phenoxy), (3- trinmethylsilyl-2-phenoxy) or
(3-tert 109 3butyyarddsé) tedryhyidmiindenyldime phyistypneddipouings i n which
di met hyl silyl ene of these conpounds is replaced with diethylsilylene,

di phenyl si | yl ehmediryldi hiserdxysil yl ene, conmpounds in which dichloride of 5
t hese conpounds is replaced with difluoride, dibromde, dilodide,

di net hyl , di etWYl%mg%bféH?F’,enYHi@ﬂﬁWW%ﬁ#ﬁ’ﬂ‘é?-?aﬁiiél('ui et hyl ani de) ,

dl met hoxi de, | et ox'ge, ?i-n-butoxide, di i sopropoxi de or bis(di acet oxy)
and the liKke. iﬁﬁ%ﬁ% €he (HEEA" conmpounds (11) represented by the general

o 2 B0, (AR LSS PR £ 30 AN s B IPRETR Wbl

ety eneby oL (49 Tkt anE e et A et OPEREP B ce, 2,2
titanium(III) dichloride,
(dimethylaminoethyl)tetramethylcyclopentadienyl-
titanium(III) dichloride,

10 (dimethylaminopropyl)tetramethylcyclopentadienyl-
titanium(III) dichloride, {(N-
pyrrolidinylethyl)tetramethglcyclopentadienyl-
titanium dichloride, (B- |
dimethylaminoborabenzene)cyclopentadienylzirconium

is dichloride, cyclopentadienyl(9-
mesitylboraanthracenyl)zirconium dichloride, 2,2'-
thiobis[4-methyl-6~(l-methylethyl)phenoxy]ltitanium
dichloride, 2,2'-thiobis[4,6-
dimethylphenoxy]titanium dichloride, 2,2'-thiobis(4-

20 methyl-6-tért-butylphenoxy)titanium dichloride,
2,2'-methylenebis(4-methyl-6-tert-
butylphenoxy)titanium dichloride, 2,2'-
ethylenebis(4-methyl-6-tert-butylphenoxy)titanium
dichloride, 2,2'-sulfinylbis(4-methyl-6-tert-

25 butylphenoxy)titanium diéhloride, 2,2'-(4,4',6,6"-
tetra-tert-butyl-1,1'~biphenoxy)titanium dichloride,

2,2'-thiobis{4-methyl-é6-tert-butylphenoxyltitanium



met hyl enebi s[ (4R) - 4- phenyl -5, 5' - di et hyl oxazol i ne] ni ckel dichloride, 2,2'-
nmet hyl enabi s[ (4R) - 4- phenyl -5, 5" 20 di et hyl oxazol i ne] ni ckel dibgPﬁPgQO & 2 -
nmet hyl enebi s[ (4R) - 4- phenyl -5, 5" -di - n- propyl oxazol i ne] ni ckel ditc rige,
2,2' - net hyl enebi s[ (4R) - 4- phenyl -5, 5" -di - n- propyl oxazol | ne] ni ckel
di brom de, 2,2' 25 nethyl enebi s[(4R)-4-phenyl-5,5"-
di i sopropyl oxazol i ne] nl ckel dichloride,0Z, 2'-
nmet hyl enebi s[ (4R) - 4- phenyl -5,5" 31 July 2006 110
di i sopropyl oxazol i ne] ni ckel di brom de, 2,21-
met hyl enebi s[ (#iR)sdppbpoxlide, 52, 2 oyt ivhbayebiat dl-medhylcikéel tarichl ori de,
2,2'- methyl enebi s[ (4R) - 4- phenyl -5,51 5 di cycl ohexyl oxazol i ne] ni ckel
di bromi de, 2, utydphenexyhitdtardum -phiesgprepexidai mdt,@dxyoxazol i ne] ni ckel
di chloride, 2,21- nethyl enebis[(4R)-4-phenyl-5,5"-
dl net hoxyoxazdtitheleneRas (4 pedhyde, 6 Aert jputylphenoxy)titanium

S

22 ot hyl oEN SR BB BRen 25 15 LI L Hok§ bAZFBEPHET - ETE-G1 br o de.

s i s R L M
butyl-1, 3-propanediamido)titanium dichloride,
(dicyclohexyl-1,3-propanediamido)titaniumdichloride,
[bis{trimethylsilyl)-1, 3-propanediamido]titanium
dichloride, [bis{tert-butyldimethylsilyl)-1,3-

10 propanediamido]titanium dichloride, [bis(2,6-
dimethylphenyl)}-1, 3-propanediamido]titanium
dichloride, {[bis(2,6-diisopropylphenyl)-1,3-
propanediamido}titanium dichloride, [bis(2,6-41-
tert—butylphenyl)-1,3-propanediamido]titanium

15 dichloride,
[bis(triisopropylsilyl)naphthalenediamido]titanium
dichloride,
[bis(trimethylsilyl)naphthalenediamide]titanium
dichloride, [bis(tert-

20 butyldimethylsilyl)naphthalenediamidoltitanium
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,



dl phenyl oxazol i ne] ni ckel di brom de, nethyl enebis[(4R)-4-nethyl-5,5"-di-(2-
nmet hyl phanyl ) oxazol i ne] ni ckel di brom de, 20 31 July 2006
nmet hyl enebi s[ (4R) - 4-net hyl -5, 5" - di - ( 3- nethylphenyl)oxazoline]nlakge

di brom de, nethyl enebi s[(4R)-4-nethyl-5,5" -di-(4-

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

met hyl enebi s[ (4R) - 4-net hyl -5, 5' - di - (2 288net hoxyphenyl ) oxazol i ne] ni ckel
di brom de, nethyl enebi s[(4R)-4-nethyl-5,5"-di-(3-

met hoxyphenyl ) oxazol i ne] ni ckel di brom de, 31 July 2006

met hyl enebl s[ (ARydurohei By B- 5 -stiedihylpyra 2okybhbayarel fidaniaimi ckel

di brom de, nethyl enebi s[spirof(4R)-4- et hyl oxazoline-5, 11-
cyclobutanm]lﬁ?ﬁéﬂlﬁrbﬁéniJ@Y@FOtriS(3'5'

e DRt b BBt o

et iyl encti sf SIS EF B3 S SR AT RE L) REE R &I SREBPARE | i e

o ey St AR N kbR ez

o oncb ATt aessap ikt up by losgh, o by o ce. 2,21

di brom de, net[hgderett 5§ (3Rb~d4~itea—opyl -5, 5-di i sopropyl oxazol i ne] ni ckel
butylpyrazolyl)borate]titanium tribromide,
[hydrotris(3,5-di-tert-

10 butylpyrazolyl)borate]titanium triiodide, [tris(3,5-
dimethylpyrazolyl)methyl]titanium trichloride,
[tris(3,5—dimathylpyrazolyL)ﬁethyl]titanium
tribromide, [tris(3,5- -
dimethylpyrazolyl)methyl]titanium tiiiodide,

15 [tris(3,5-diethylpyrazolyl)methyl]ltitanium
trichloride, [tris(3,5-
diethylpyrazolyl)methyl]titanium tribromide,
[tris(3,5~-diethylipyrazolyl)methyl]titanium triiodide,
[tris(3,5-di-tert-butylpyrazolyl)methyl]titanium

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 brom de, 2,2'-nethyl enebi s[(4R)-4-isopropyl -5, 5-
di cycl ohexyl oxazol | ne] nl ckel di brom de, 2,2' 20 1 July 2006
met hyl enebi s[ (4R) - 4- I sopr opyl -5, 5- di phenyl oxazol i ne] ni ckel di%ronyge,
2,2' - et hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - ( 2-
met hyl phenyl ) oxazol i ne] ni ckel dibromdei 2,21
nethylenebis[(4R)-4-isopropyI-5,5-di-(3-°%5 nmet hyl phenyl ) oxazol i ne] ni cke
di brom de, 2,21- nethyl enebis[(4R)-4-isopropyl -5, 5-di-(4-
met hyl phenyl ) oxazol i ne] ni ckel dibromde, 2,21 112 31 July 2006
net hyl enebi s[ ( BREYAGiRsopls 1 by b= & Phenoky) hoepsiaiinddxha ovhaehni cke
di brom de, 2,2%1 nmet hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - ( 3-
met hoxypheny| ) BRESHYHS Ik € ?hrbheae, comppunds is replaced with
met hyl enebi s[ (4R).-4-1.saprapyl -5, 5-di - (4- et hoxyphenyl ) oxazol i ne] ni ckel
di br oni de, 2,2é}£ﬁg?ﬁﬁ4;i;€%ﬁsﬁ$+ ?éﬁ&ggﬁygﬁﬁﬁbp§F%xazoline-5,11-
cycl obut ane) ] njze % k?r ' , 20 A
npthylenebis[s%%&% P% ﬁ?ﬁi¥%ﬁ%by?%&%%%??ﬁe}g,fhiﬁ§(%kﬁQﬁ%§|%%e?fnicke
di brom . d¢, 2, fhasBEhbERRRLSLS RIAEARA wdthSQPE PRY 9482081 BRom1de;
cycl ohexane) ] ni ckel di brom de, 2,2"-
met hyl enebi S| spLLoGAAB) - 4ineaiyDy | @XSE0Y1 NeaBidopreysiiohept ane) ] ni ckel
di brom de, 2,2' 15 nethyl enebi s[ (4R)-4-isobutyl -5, 5-
di met hyl oxazol bhs] dimkéhydiamicls )de, bLs Pdie iy haindédeli, s [didfdthox sddyt yl - 5, 5-
di et hyl oxazol i nel nl ckel dibrom de, 2,2'-
diethoxide, di-n-butoxide, diisopropoxide or
bis(diacetoxy) and the like.

10 Among the metal dompounds(II) represented by the
general formula [10], specific examples of a compound
in which a metal atom is a nickel atom include 2,2'-
methylenebis{(4R)-4-phenyl-5,5"'-
dimethyloxazolinelnickel dichloride, 2,2'-

15 methylenebis[(4R)-4-phenyl-~5,5"'-
dimethyloxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)-4-phenyl-5,5"'-
diethyloxazoline]nickgl dichloride, 2,2'-
methylenebis[(4R)-4-phenyl-5,5"-

20 diethyloxazoline]lnickel dibromide, 2,2°'-
methylenebis[(4R)-4-phenyl-5,5"-di-n-
propyloxazoline]lnickel dichloride, 2,2'-
methylenebis[(4R)-4-phenyl-5,5"'~-di-n-
propyloxazoline]lnickel dibromide, 2,2'-

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

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



met hyl enebi s[ (4R) - 4-i sobutyl -5,5-di-n 20 propyl oxazol i ne] ni ckel di brom de,
2,2'- methyl enebi s[(4R)-4-isobutyl -5, 5- diIsopropyloxazoline]n5f$9&2006

di brom de, 2,2'- nethyl enebis[(4R)-4-isobutyl-5, 5-

di cycl ohexyl oxazol i ne] ni ckel di brom de, 2,2' 25

met hyl enebi s[ (4R) - 4-i sobutyl -5, 5- di phenyl oxazol i ne] ni ckel di brom de, 2,2'-
nethylenebis[(4R)-4-isobutyl-5,5-di-(2:§@ July 2006 113

met hyl phenyl ) oxazol i ne] ni ckel dibronide 2,21-

nethylenebls[(4R) 4-i sobutyl - -(3- met h Iphenyl)oxazollne]nlcke
di broni de, 2,2 iiﬁepwwr%@aaaﬁqmehni@be&t Qlibsosd@e(zzaz -

t hyl ph I ib d
ggth%lEnZBYs%%ﬁ% nE%@&F&N*? {;gﬁ%giﬁeﬁhéxyphenyl)oxazol|ne]n|cke
dib d I b 4 b 3- .
et hoxypheny| )%&agsIoIIs%&‘i R e EaRe gidpdotiuds’ 2,2

t hyl bi 4 h h I I kel
G br o do. 2, J1C UELHRARBLEK eI £ pnéng T PELE, 5?&2%??&’; Vi

CyC|ObUt%na]IH£$§$lQthgﬁbQ%zd§£%e]nlckel dibromide,
met hyl enebi s[ spi rof (4R) I sobutyl oxazol i ne-5,11 15 cyclopentanel]nlckel

di br om de, 2:hetmguauhamgmqshqmquﬁﬁéﬁylAsj50buty|oxazol|ne 51 -

cycl ohexanel ] ni ckel di brom de, 2,2

met hyl enebt s[ simaeflidRyoraredbneyindcdadl |dichldtide, 2,2°'-
methylenebis[(4R)-4-phenyl-5,5"-
dimethoxyoxazoline]lnickel dibromide, 2,2'-

10 methylenebis[ (4R)-4-~phenyl-5,5"-
diethoxyoxazoline]lnickel dichloride, 2,2'-
methylenebis[(4R)—4~pheny1-5;5'—
diethoxyoxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)-4-phenyl-5,5"-

15 diphenyloxazolinelnickel dichloride, 2,2'-
methylenebis[(4R)~4-phenyl-5,5"~
diphenyloxazoline]nickel dibromide,
methylenebis[{(4R)-4-methyl-5,5"-di-(2-
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]lnickel dibromide,
methylenebis[(4R)}-4-methyl-5,5"-di-(2-

25 methoxyphenyl)oxazolinelnickel dibromide,
methylenebis[ (4R)-4-methyl-5,5"'-di-(3~

methoxyphenyl)oxazoline]nickel dibromide,



cycl ohept ane}] ni ckel di bromde, 2,2' 20 methyl enebi s[(4R)-4-tert-butyl-5,5-
di net hyl oxazol | ne] ni ckel di brom de, 2,2'-
nethylgnebts[(4R)-4-tert-butyI-5,5- di et hyl oxazol i ne] ni ckel di%}g#¥33?6
2,2 - methylenebis[(4R)-4-tert-butyl-5,5-di-n 25 propyl oxazol i ne] ni ckel

di brom de, 2,2'- nethylenebis[(4R)-4-ter£-butyI-5,5-

di i sopropyl oxazol i ne] ni ckel di brom de, 5,5' 31 July 2006 114 .

nmet hyl enebi s[ (4R)-4-tert-butyl -5, 5- di phenyl oxazol i ne] ni ckel dibron de,

- hyl bi 4R) - 4- -butyl-5,5- di | oh | [ i ckel
A T VICOK RO RE
hyl ph | i ' dib 1 de, 2,2' - _.
gg:hzlgnggys%?ﬁ%%géﬁﬁﬂﬁgﬁﬁin3é?éggbgj§;c%&ﬁnﬂﬁﬂﬁﬂﬂ*g%xaz8Iinelnicke
di brom de, 2, 2" | anebi J4=tert-butyl & 5di-(4 10,
né:&?:phggy|%?§S§§§ﬁﬁé€ﬁ¥§l§$%§€?Sﬁﬁgzg Eg%%%i::iiﬁiifoi;iline]nicke
e enebi s - <15 P- o
d1br omi de. 2,215%%EPHﬁ%§é§#%%?§$§-gi?erF}gﬁ”tyI-5,5-di-(3-

met hoxypheny! ) a¥aaghienaiblisaked 1 £d0( #/Y 8 - méth¥1b%azoline-5,1" -
nethylenebis[(4R)-Z—tert-butyI-5,5-di-(4- met hoxypheny1) oxazoli ne] nl ckel

di brom de, 2, 2déychepeptanst) la{isgke Df dRrokigert - but yl oxazol i ne-5, 11-

cycl obut ane) ] ni ckel di bronm de, 2,2'-
methylenebis[spiro{(4R)-4-methyloxazoline-5,1"'-
cyclohexane} ]nickel dibromide,
methylenebis[spiro{(4R)-4-methyloxazoline-5,1"'~

10 cycloheptane}lnickel dibromide, 2,2'-
methylenebis[ (4R)-4-isopropyl-5,5-
dimethyloxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)-4-isopropyl-5,5-
diethyloxazoline]nickei dibromide, 2,2'-

15 methylenebis|[(4R)-4-isopropyl-5,5-di-n-
propyloxazoline]lnickel dibromide, methylenebis{ (4R)-
4-isopropyl-5,5-diisopropyloxazolinelnickel
dibromide, 2,2'-methylenebis[(4R)-4-isopropyl-5,5-
dicyclohexyloxazoline]lnickel dibromide, 2,2'-

20 methylenebis[ (4R}-4-isopropyl-5,5-
diphenyloxazoline]lnickel dibromide, 2,2'-
methylenebis[ (4R)-4-isopropyl-5,5-di-(2-
methylphenyl)oxazoline]nickel dibromide, 2,2'-
methylenebis[(4R)-4-isopropyl-5,5-di-(3-

25 methylphenyl)oxazoiine]nickel dibromide, 2,2'-
methylenebis[ (4R)-4-isopropyl-5,5-4di-(4-

methylphenyl)oxazoline]nickel dibromide, 2,2'-



met hyl enebi s[ spi rof (4R) -4-tert-butyl oxazol i ne-5,11 20 cycl opent anel | ni ckel
di brom de, 2,2'- methylenebis[spirof(4R)-4-tert-butyIoxazol|ne3§g&]&-2006
cycl ohexanel | ni ckel di bronm de, 2,2'- _ _
met hyl enebi s[ spi rof (4R)-4-tert-butyl oxazoline-5,11- cycl oheptane)l ni ckel
dibrom de, 2,2' 25 nethyl enebi sf(4R)-4-phenyl -5, 5- di et hyl oxazol i ne] ni ckel
di brom de, 2,2'- nethylenebis[(4R)-4-phényl-5,5 31 July 2006 115
di et hyl oxazol i ne] ni ckel di brom de, 2,2'- _ _

di brom de,

22" ot hy! enBRI RS hLRE1 - 8" sBRa0Rsd oy Gkabsr f ne] ni ckel

0 0T TR PRI Soocomsce, 220~

T e o Pyt e Shstepii g oyl il rom o 2

di brom de, 2, 2me tHOkpPnIRAI fdx 451 fneN8¥keY FTi¥rdmrdae, 2,2'-

met hyl phenyl ) oxazol i ne] ni ckel di brom de, 2, 2'- _

net hyl enebi s[ (AR:hiiehemtls[Y, 4R P4 4 { #sdpr 6By IspBemsl ) @azol | ne] ni cke

di brom de, 2,21- nethyl enebi s[ (4R)-4-phenyl -5, 5-di - (2-

net hoxypheny| ) Dataokypblemydkel xal ¢l tme iej cRe2ldibromide, 2,2'-

nEthylenebiS[(éggﬁﬁigggg%gliﬁiégféii)-4-1sopropyloxazoline-5,l'—
cyclobutane)}]nickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-isopropyloxazoline-5,1'-

10 cyclopentane}]nickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-1isopropyloxazoline-5,1"'-
cyclohexane)}Inickel dibromiqé, 2,2'-
methylenebis[spirp{(4R)-4-i§opropyloxazoline-5.1'~
cycioheptane}]nickel dibromide, 2,2'-

15 methylenebis[ (4R)-4-isobutyl-5,5-
dimethyloxazolinelnickel dibromide, 2,2'-
methylenebis[(4R)-4-isobutyl-5,5-
diethyloxazolinelnickel dibromide, 2,2'-
methylenebis[(4R)-4-isobutyl-5,5-di-n-

20 propyloxazoline]nickel 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-
diphenyloxazoline]nickel dibromide, 2,2'-

methylenebis|[ (4R)-4-isobutyl-5,5-di-(2-



met hoxyphenyl ) oxazol i nej nl ckel di brom de, 2,2' 20

nmet hyl enebi s[ (4R) - 4- phenyl -5, 5-dl - ( 4- nethoxyphenyl)oxazolineIgig&&booﬁ
di brom de, nethyl enebi s(spirof (4R)-4-phenyl oxazoline-5,1'-

cycl obut ane) ] ni ckel di brom de, 2,2'-

met hyl enebi s[ spi r of (4R) - 4- phenyl oxazol i %-5,1' 25 cycl opent anel ] ni cke

di brom de, 2,2'- nethyl enebi s[spiro((4R)™-4-phenyl oxazoline-5,1'-

cycl ohexane) ] ni ckel di brom de, 2,2' 31 July 2006 116
nethylenebis[;girﬁ% 4R) - 4- phenyl oxazol i ne-5, 11- cycloheptane)lnickel

di broni de, 2, Xieth¥ipiearddionazed ine hahskel sdsbromideny | 2xa7ol i ne] ni ckel
di brom de, 2,21 th nehbi sI(4R) - 4-benzyl -5_5-_ . di et hyl oxazol i ne] nl ckel
di br oni de, 2,ém?éﬂgﬁﬁ?ﬁbﬁéﬁﬁé@{kwgihﬁ%EHEyir%;§:3#:63-

propyl oxazol i ' WelNelny 2 - ylLepeb! 4R).- 4- benzyl1l-5,5 10
diisopropyloxg@%ﬁ#ﬁgﬁhﬁgkgp%gégaﬁﬁQéghaggéf aibzdm Eg’ 2;%J1

”EthylenebiS(Gﬁ@ﬂhfl@ﬁ@%iéTQ4%)ﬁ%§%§3éﬁ?#?i9X§§83LgﬁLniCke' dibg?gigﬁide,

2,21- methylenebis] (4R)-4-benzy _ enyl ) oxazoli ne] ni ckel _ _
2,2' 15 met hylweswehy sphéfy14okanan ime f&kéﬁ-afswm(kgge,n»zl,)zowolme} ni ckel

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

met hyl phenyl ) metztoy . ar¢biek ¢URJi-r-Aioit Pl 25 ;5-d4- ( 2-
methoxyphenyl)oxazoline]nickel dibromide, 2,2'-
methylenebis[(4R)~-4-isobutyl-5,5-4i-(3-
methoxyphenyl)oxazoline]lnickel dibromide, 2,2'-

10 methylenebis[ (4R)-4-isobutyl-5,5-di-(4-
methoxyphenyl)oxazolinelnickel dibromide, 2.,2'-
methylenebis[spiro{(4R)-4-isobutyloxazoline-5,1"'-
cyclobutane}lnickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-isobutyloxazoline-5,1"-

15 cyclopentane}]lnickel dibromide, 2,2'-
meﬁhylenebis[spiro{(4R)—4—isobufyloxazoline—5,1'-
cyclohexane}]lnickel 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, 2,2'-
methylenebis[(4R)-4-tert-butyl-5,5-di-n-

25 propyloxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)-4-tert-butyl-5,5-

diisopropyloxazoline]nickel dibromide, 2,2'-



met hyl enebi s[ (4R) - 4- benzyl -5, 5-di - (4 20 net hyl phenyl ) oxazol i ne] ni ckel

di brom de, 2,2'- methyl enebi s[(4R)-4-benzyl -5, 5-di - (2- 31 July 2006
met hoxyphenyl ) oxazol i ne] ni ckel di brom de, 2,2'-

met hyl enebl s[ (4R) - 4- benzyl -5, 5-di - (3- net hoxyphenyl ) oxazol i ne] ni ckel

di brom de, 2,2" 25 nethyl enebi sf (4R)-4-jgnzyl -5, 5-di - (4-

nmet hoxyphenyl ) oxazol i nel ni ckel di brom de, 2,2'-

met hyl enebi s[ spi rof (4R) - 4- benzyl oxazol i ne-5, 11 31 July 2006 117

ﬁéfL;Pgaggfé}g%%ﬁ%%%%h?ggghg%§933§é§%ﬁ?ﬁ%ggyiig‘éyclopentane)]nickel
di brom de, 2, 2; i T3 ) 0xgzglsd_ne-5,11 5
A1pHER Y beAGbNSLRDI UK a foPERENL X329

cycl ohexane} ] nic rom

met hyl enebi S| st #1941 4R:b4sg0RY|-QxaAz Nea Byl 5, §yc! oheptane} | nickel
di brom de, and conpounds in which (4R) 1n each of the above-nentioned

conpounds coldiaspeleRek9l048% ol itleCln fokd hedibesmakes 20 tthe neso 10 type
i somer include conpounds in which (4R) of two skeletons In each of the

conpounds whi atet@rel erebisié¢dR )aldote ms-Hiney b5 j Baflly (et i ve substances of
bi soxazol i nes were changed to (4R) of one oxazoline skeleton and (4S) of

anot her oxazomethykehenph)oxadoildnelnickel dibromide, 2,2'-

[ hydrotrl s(3, 5-di_net hyl pyrazol yl ) boratel nl ckel chloride, [hydrotris(3,5-

dl et hyl pyr a2 SNk BT Al CRBD -Br e putyl-5,5-ai- (3-

[hydrOtri5<3,%€¥ﬂ§¥5ﬁ%£¥£?€%£¥£& %E %%uﬂéﬁ“ﬂibromide, 2,2'-
methylenebis[(4R)-4-tert-butyl-5,5-di-(4-

10 methylphenyl)oxazolinelnickel dibromide, 2,2'-
methylenebis[(4R)-4-tert-butyl-5,5-di-(2-
methoxyphenyl)oxazoline]nickél dibromide, 2,2°'-
metnylenebis[(4R)-4-tert-bﬁfy1-5;5-di-(3-
methoxyphenyl)oxazoline]lnickel dibromide, 2,2'-

15 methylenebis[(4R)-4-tert—butfl-5,5-di-(4—
methoxyphenyl)oxazolinelnickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-tert-butyloxazoline-5,i'-
cyclobutane}lnickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-tert-butyloxazoline-5,1"'-

20 cyclopentane}]lnickel dibromide, 2,2'-
methylenebis[spiro{(4R)~-4-tert-butyloxazoline-5,1"'-
cyclohexanel} ]lnickel dibromide, 2,2'-
methylenebis[spiro{(4R)-4-tert-butyloxazoline-5,1"-
cycloheptanel}lnickel dibromide, 2,2'-

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

methylenebis[(4R)-4-phenyl-5,5-



i odide, [hydrotris(3,5 20 di nethyl pyrazol yl ) borate] ni ckel nmethyl, [
hydrotris (3, 5 -dinethyl pyrazolyl) borate ]nickel ethyl, [hygiﬁﬁ&b®06

(3, 5-di net hyl pyrazol yl ) borate] nickel allyl,

[ hydrotri s(3, 5-di met hyl pyrazol yl )borate]nickel nethallyl, [hydrotris(3,5
25 di et hyl pyrazol yl ) bor at el ni ckel chl orjge,
Chydrotris(3,5-diethyl pyrazol yl )borate]nickel bromde, [hydrotris(3,5 31
July 2006 118 diethylpyrazolyl)borate]nickel i odide, [hydrotris(3,5- diet

hy ot r1 5035, boa S AT I i ke l@fsgr"i&%f 2.2

[ hydrotris(3,5 pyrazo ora e]n|

[ hydrotris(3,5 bor cke |+
[ hydrotri s(3, 5“’3@?23&%9‘{ azo f/ﬂ bgrg%giig?'céel% AL aI I yl,

[ hydr ot 11 S( 3, Spgbpyeokarelindabsaesy! AEBEaheHE.C Clszezlz wchl ori de,
[hydrotris(3,5-di-tert-butylpyrazolyl)borate]nickel brom de,

[ hydrotri s(3, Smethirdehebl s{yt4r py4 apioent).bor atel ni ckel i odi de,

[ hydrotris(3,5- di-tert-butyl pyrazolyl)borate]nlckel nethyl,

[ hydr ot ri3s( 3, 544} sepropdowanoladre Jhidbe it dihrokdde ,et2hyd ', -

[ hydrotris(3,5-di-tert- butyl pyrazolyl)borate]nickel allyl, [hydrotris(3,5
15 di -tert- butBe ¥Y 4eBePLptd kﬂ%ﬂRﬂﬁ%Yﬁeﬁhérlyl conmpounds i ndi cated by

the structural cribe be] ow:
dIcygyoﬁe ioxazo ine nickga dlbromide, 2,2'-

methylenebis[(4R)-4-phenyl-5,5-
diphenyl)oxazoline]lnickel dibromide, 2,2'-

10 methylenebis[(4R)-4-phenyl-5,5-di-(2-
methylphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis[(4R)-4~-phenyl-5,5-di~-(3-
methylphenyl)oxazolinelnickel dibromide, 2,2'-
methylenebis[ (4R)-4-phenyl-5,5-di-(4-

15 methylphenyl)oxazoline]lnickel dibromide, 2,2'-
methylenebis| (4R)-4-phenyl-5,5-4i-(2-
methoxyphenyl)oxazoline]nickel dibromide, 2,2'-
methylenebis[ (4R)-4-phenyl-5,5-di-(3-
methoxyphenyl)oxazoline]nickel dibromide, 2,2'-

20 methylenebis[(4R)-4-phenyl-5,5-di-(4-
methoxyphenyl)oxazoline]nickel dibromide,
methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"'-
cycloﬁutane}]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'-



eH~f N I,.-, R-N/ N\ NR x x (wherein each of Rc and Rd is a

2, 6-di i sopropyl phenyl 20 group, and X, RO and Rf are any one gihhg%OPﬁ
conbination of the substituents represented in Table 1 described -be

RO and R10 nay be one bi-valent group (e.g. a 31 July 2006 119 acenapht hyl
group) in one united body. 31 July 2006;,,120 Table 1 RG=Rr=H Re=Rf=net hyl
Acenaphthyl by Re & Rf Xa=F Xa= F Xa —ﬁé R =Rf =H RO=Rf =net hyl Acenapht hyl
by Re & Rf Xa= O X' = d X, = d RGR =H Re=Rf=nethyl Acenaphthyl by Re &

Rf Xa=1 X =] =3 = = =nmet h I Acenapht hyl b & Rf
X =Methyl Xa %?ﬁyﬁeﬂg&%&ﬁ%gﬁ- Ay 1%&%?% RtehKI hbly Re &
Rf a Xa= Ethy net hy cenapht hy y Re
& Rf  Xa=n-prop F¥9(ﬂeP%taMo}p@§| “ecgglé/i_ %%g?golzgﬁf =H RO=Rf =net hyl
Acenapht hyl  bymBen§1BhevXaT: (lmoimyénﬁr ssgeropyl Xa = isopropyl

dimethyloxazolinelnickel dibromide, 2,2'-

5 methylenebis[ (4R)-4-benzyl-5,5-
diethyloxazolinelnickel dibromide, 2,2'-
methylenebis[(4R)-4-benzyl-5,5-di~n-
propyloxazoline]nickel dibromide, 2,2'-
methylenebis[(4R)-4-benzyl-5,5~

10 diisopropyloxazolinelnickel dibromide, 2,2'-
methylenebis{ (4R)~-4-benzyi-5,5-
dicyclohexyloxazoline]nickel dibromide, 2,2'-~
methylenebis[(4R)-4-benzyl~5,5-
diphenyl)oxaioline]nickel dibromide, 2,2'-

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

20 methylphenyl)dxazoline]nickel dibromide, 2,2'-
methylenebis[ (4R)-4-benzyl-5,5~-di-(2-
methoxyphenyl)oxazoline]nickel dibromide, 2.2'-
methylenebis[(4R)-4-benzyl-5,5-di-(3-
methoxyphenyl)oxazolinelnickel dibromide, 2,2°'-

25 methylenebis[(4R)-4-benzyl-5,5-di-(4-
methoxyphenyl)oxazolinelnickel dibromide, 2,2'-

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



Re=Rf =H R6=Rf =net hyl Acenaphthyl by Re & Rf X a= n-butyl Xa= n-butyl Xa =
n- butyl R*=Rf =H Re=Rf =net hyl Acenaphthyl by Re & Rf X a= phen k ﬁ&iyﬁgenyl
Xa = phenyl R =Rf=H RO=Rf=methyl Acenaphthyl by Re & Rf X =b g& =
benzyl Xa = benzyl Further, conmpounds wherein a nickel atomis replaced
with a palladiumatom a cobalt atom a rhodiumatomor a ruthenium atom
can be simlarly exenplified in the s abble-nentioned ni ckel conpounds.

Among the netal conpounds(1l) represented by the general formula ( 11 ] ,
specific exanples of a conpound in 31 July 2006 121 which a transition

metal atomis &¥alRutawren intrked dibgopiigle. -2.2 %

e e A LTG0 S Epetpor o cocr
00 L AT MARSIARAS) b 7 o o e or oo
O

hydr ot ri (3, 5adiAs: b i pan vl
[hydr ot 11503, Soar merisRamL FEfco] (01 B Gy 7 32"

[ hydrotri s(&%d@m@eﬂmr@yfa Pir) exlbeRzo1bWazol1ine-5,1" -

Chydrotris(3,5-di methyl pyrazol yl)borate]iron 15 nethallyl,

[ hydrotris(3, Segcébhepiyaner)olndgkel dibromide, and compounds in which
(4R) in each of the above-mentioned compounds
corresponds to (4S), etc. Further, examples of the meso

10 type isomer include compounds in which (4R) of two
skeletons in each of the compounds which are mentioned
above as the optiqaily active substances of
bisoxazolines weré changed to (4R) of one oxazoline
skeleton and (4S) of another oxaéoline skeleton, and

15 [hydrotris{3,5-dimethylpyrazolyl)borate]nickel
chloride, [hydrotris(3,5-
dimethylpyrazolyl)borate]lnickel bromide,
[hydrotris(3,5-dimethylpyrazolyl)borate]lnickel
iodide, [hydrotris(3,5-

20 dimethylpyrazolyl)boratelnickel methyl,
[hydrotris(3,5-dimethylpyrazolyl)borate]nickel ethyl,
[(hydrotris(3,5-dimethylpyrazolyl)borate]nickel allyl,
[hydrotris(3,5-dimethylpyrazolyl)borate]nickel
methallyl, [hydrotris(3,5-

25 diethylpyrazolyl)boratelnickel chloride,
[hydrotris(3,5-diethylpyrazolyl)boratelnickel

bromide, [hydrotris(3,5-



borateliron chloride,
[ hydrotris(3,5-diethyl pyrazol yl)borate]iron
[ hydrotris(3, 5-diethyl pyrazol yl)borate]iron
[ hydrotris(3, 5-diethyl pyrazol yl)borate]iron
[ hydrotris(3,5-diethyl pyrazol yl)borate],ipon

[ hydrotris(3,5- diethyl pyrazolyl)borate]iron brom de,

I odi de,
met hyl ,
et hyl ,
al lyl,
nmet hal | yl,

20 31 July 2006

[ hydrotris(3, 5- dlethylpyrazolyl)borate]lron
[hydrotrls(S 5-di-tert- butyl pyrazolyl)borate]iron chloride,
(hydrotris(3,5-,25 di-tert-hut razo orate]lron brom de,

[hydrotri s(3 5%? PXP—PYEMHJ;&@%%?%%Q?@F. t93id&di de,

hydrotri s(3, 5: tert 3 6 122 b b ' th
[iydr ot ri o3, SURYREPERLEI TS mmé#éﬁ%ﬁzﬂﬁﬁﬁi&ﬁ et Mo Y
[ hydrotri s(3, 5¢ t I_y

[ hydrotris(3, 5{124"1% %i%%%tsgl%yra %??%gég#i])?rggﬁ%rée]ﬂ ethﬁlf he
like. Furtherg :llfafn%a@% Wﬁ&mw%z 819M) b riat ]Qﬁ.QﬂcelM afgy cobal t
atom or a nickel” atom can be simlarl exenplified in the above- nent i oned
iron COWBOUﬂdS[hfu/@fsex-Qlé(ﬁ@&éﬁ}@lﬁﬁéz6mw9b6&&(tlel]hikﬁcdﬁpr esented by
the general fornula[ll], specific exanples of 9-oxo type conpounds include
9- oxobi s{i som@plyhl!ﬂgne( cyhipdpettrddi(an\d)di2-teahernoxy) t I t anl um chl ori de),

9- oxobi s{i sopropyl i dene(cycl opent adi enyl ) (2- 15 phenoxy)titani um

met hoxi de) , butylpyrazolyl)borate]lnickel chloride,

{hydrotris(3,S-di-tert-butylpyrazolyl)borate]nickel

[hydrotris(3,5-di-tert-

bromide,

10 [hydrotris(3,5-

butylpyrazolyl)borate]nickel iodide,
di-tert-butylpyrazolyl)boratelnickel methyl,
[hydrotris(3,5-di-tert-butylpyrazolyl)borate]nickel
ethyl, [hydrotris(3,5-di-tert-
butylpyrazélyl)borate]nickel allyl, [hydrotris(3,5-
15 di-tert-butylpyrazolyl)borate]nickel methallyl,

compounds indicated by the structural formula described

below:

Rr° R

Re—-N\ /N—R'

/\

(wherein each of R° and R® is a 2,6-diisopropylphenyl
20 group, and X, R® and R’ 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



9- oxobi s{i sopropyl i dene(cycl opent adi enyl ) (3-tert-
but yl - 5- et hyl - 2- phenoxy) titani um chl ori de),

9- oxobi sfi sopropyl i dene(cycl opent adi enyl ) (3-tert-
but yl - 5- et hyl - 2- phenoxy) ti t ani um et hoxi de), 20
U- oxobi sfi sopropyl i dene( met hyl cycl opent adi enyl ) (2- phenoxy)titani um
chloride), a- oxobistisopropylidene(nethylcyclopentadienyl)(2-
phenoxy)titani um et hoxi de), (err)-

oxobi s{i sopropyl.idene( et hyl cycl opent adi enyl 25

tert-butyl -5- r%termé}?é%%né§9¥?i)t SR e Hﬁ’)o/ir'%%“g)l?%y '

- oxobi sfi sopropyl i dene( net hyl cycl opent adi enyl ) ( 3-
tert-butyl-5-nethyl-2-phenoxy)titani um net hoxi de), a -oxobi s{isopropylidene
123 31 July 2006 (tetranethyl cycl opentadi enyl)(2-phenoxy)titanium
chloride), 9 oxobis(isopropylidene(tetranethylcyclopentadienyl)(2 5

- phenoxy) titani um net hoxi de), IL -

oxobi s{i sopropyl i dene(tetranet hyl cycl opent adi enyl ) (3

-tert-butyl -5-net hyl - 2- phenoxy)titaniumchloride), tt

- oxobi s(i sopropylidene (tetramethyl cycl opentadi enyl)(3-tert-butyl-5-nethyl -
10 2-phenoxy)titani um net hoxi del, (err)-

oxobi s(di met hyl silyl ene(cycl opent adi enyl ) (2- phenoxy)titaniumchloride), kt
- oxobi s(di net hyl si |l yl ene(cycl opent adi enyl ) (2- phenoxy)tltani um net hoxi de),
9 15 oxobi s(di nethyl silyl ene(cycl opentadi enyl)(3-tert-,

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

U- oxobi s(di net hyl silyl ene(cycl opent adi enyl ) (3-tert-

31 July 2006



but yl - 5- et hyl - 2- phenoxy) ti t ani um net hoxi de) ,

tt-oxobi s(di met hyl silyl ene(nethyl cycl opent adi enyl) 20 (2-pheno
/ L- oxobi s(di net hyl silyl ene(nethyl cycl opent adi enyl)

enyl) ( 3-
oride),

chl ori de),

phenoxy)titani um et hoxi de),
oxobi s(di met hyl si |l yl ene( et hyl cycl opent
tert-butyl-5-nethyl-2-phenoxy)titanium

9

i

9 25

- oxobi s(di net hyl si |yl ene(net hyl cycl opent adi enyl ) ( 3-

tert-butyl-5- rqe%g];él - L?E phenoxy)titani um net hoxi de), 9

31 Jul

y.2006 124

- oxobi s(di net h
(tetranet hyl cyigiQpent.adi enyll%a(= €D )ti i l.ari.de),e £
9- oxobi s(di et %I?I’Wene ( et%r aﬁggﬁﬁi‘cyc %g%ﬁ%’éﬁ 91 )Q’Q-%he&n&y) [
met hoxi de), 9 ﬁ@gp«mnsidingg@w@siIyIene(tagaageﬁhylcyclopentadieny
(3-tert- butyl -5>—rethH—2-pHeroxytanumEhtor-de)r
9-oxobi s(di metjpeLyieLyfl ene | peapfamethyl [Acenaphthyl R® & R°
(tetranethylcyclopentadienyl)(S-tert-gutyI-5-netﬁ§l-yé-gﬁ%noxy gﬁtan
met hoxi de) di -|Ge=r o1 10 oxqgbs(icgopr opyl i depe(<£yel opent adi enyl ) (2- p
titanium, di-[g-—oxobrsfirsgpropytidene(cyclropentadienyt ) 3=tert=
but yl - 5- net hyl|-R?=pheHoxy) t i{tRiBRO%he thel- O | A<cenaphthyl by R® & Rf
oxobi s[i sopropyl i dene( et hyl cycl opent adi enlyl ) (2- phenoxy)titaniun,
oxobi s[i sopr opW'rdéne( met hyl¥yclopent adi enyX") (=8-1
R°=R*=H R°=Rf=methyl Acenaphthyl by R® & Rf
X*=Methyl X*= methyl X* = methyl
R*=Rf=H R*=R'=methyl Acenaphthyl by R® & Rf
X*= Ethyl X*=ethyl X* = ethyl
R®=Rf=H R°=R'=methyl Acenaphthyl by R®* & Rf
X*=n-propyl |X"= n-propyl X* = n-propyl
R®*=R*=H R°=Rf=methyl Acenaphthyl by R* & Rf
X*=isopropyl| X*= isopropyl |X® = isopropyl
R®*=Rf=H R°=Rf=methyl Acenaphthyl by R® & Rf
X*= n-butyl |X*= n-butyl X* = n-butyl
R°=Rf=H ‘R°=Rf*=methyl Acenaphthyl by R® & Rf
X®= phenyl |[X*= phenyl X* = phenyl
R°=Rf=H R°=R'=methyl Acenaphthyl by R®* & Rf
X'= benzyl |X*= benzyl X* = benzyl

with a palladium atom,

Sy A

i tani um

)

i um
henoxy)

di - 9-

Further, compounds wherein a nickel atom is replaced

a cobal

t atom, a rhodium atom or

a ruthenium atom can be similarly exemplified in the

5

above-mentioned nickel compounds.

Among the metal compounds(II) represented by the

general formula[ll], specific examples of a compound in



tert-butyl-5-nethyl-2-phenoxy)tltaniun, di-g-oxobis[isopropylidene 20
(tetramet hyl cycl opent adi enyl ) (2- phenoxy)titanlum, I-(err) ¥3@k§POG

[i sopropyl : Ldene (tetranethyl cycl opentadi enyl) (3- tert but yl -

- phenoxy) titanium, di-fL-oxobis [d|nethyIS|IyIene(cyclopentadlenyl)(Z 25
phenoxy) titani uni, di-g - oxobi s[di net hyb il yl ene(cycl opent adi enyl ) (3-tert-
butyl - 5- et hyl - 2- phenoxy)titanium , di-U 31 July 2006 125

oxobi s(di met hyl si |l yl ene( et hyl cycl opent adi enyl ) (2- phenoxy)titanium, di-

?é??lEﬁ?;?ﬁthYM%hc%{%P%%enoxyﬁfgﬁgﬂ?g%}agggﬂyyg(gh iron atom include

oxobls[dlnethybsguﬂfguﬁﬂjﬁﬁagpthylcyclopentadlenyl) (2- phenoxy) tltanium,
di-9 - oxobls[dlnethyIS|Iy ene(tetranet hyl cycl opent adi enyl)

(3-tert-butyl - Bimethylphdienmunbd) bR ﬂ:ﬂﬁréﬁ k&ichPoFYkEher nore,

compounds in which a titaniumatomis replaced with a zirconi Um atomor a
hafnlun1aton1camﬁbbisswm4GﬁJ@hGmﬁﬁbbrbpydph@dyrimﬂﬁbﬁeﬂnﬂlgoned titani um
ot

conpounds. Specific Exanples of the netal conpounds(ll1) is than the
met al corfpoundeyragisedmosd dichbheridaer al, 6 -bdsm]l1a (2-1jertd 9- oxo type
met al compounds include nickel chloride, nickel brom de, nickel i odide,
ni ckel butylphenyllmino)ethyl]PYridlneiron dichlorlde
[hydrotris(3,5-dimethylpyrazolyl)borate]iron
chloride, [hydrotris(3,5-dimethylpyrazolyl)
borate]iron bromide, [hydrotris(3,5-

10 dimethylpyrazolyl)borateliron iodide,
[hydrotris(3,5-dimethylpyrazolyl)borateliron methyl,
[hydrotris(B,5—dim§fhylpyrazolyl)borate]iron ethyl,
[hydrotris(3,5-diﬁethylpyrazolyl)borate]iron allyl,
[hydrotris(B,s-dimethylpyrazolyl)borate]ifon

1s methallyl, [hydrotris(3,5-diethylpyrazolyl)
borate]iron chloride, [hydrotris(3,5-
diethylpyrazolyl)borateliron bromide,
[hydrotris(3,5-diethylpyrazolyl)borate]liron iodi@e,
[hydrotris(3,5-diethylpyrazolyl)borate]iron methyl,

20 [hydrotris(3,5-diethylpyrazolyl)borateliron ethyl,
[hydrotris(3,5-diethylpyrazolyl)borate]iron allyl,
[hydrotris(3,5-diethylpyrazolyl)borate]liron
methallyl, [hydrotris(3,5-di-tert-
butylpyrazolyl)borate]iron chloride, [hydrotris(3,5-

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

iodide, [hydrotris(3,5-di-tert-



sulfate as a conpound in which netal atomis nickel atom nickel nitrate,
ni ckel perchlorate, nickel acetate, 20 nickel trifIuoroacetateglm&gﬁgbﬁ
cyani de, nickel oxalate, nickel acetylacetonate, bis (allyl) nickel,

bi s(1, 5- cycl ooct adi ene)ni ckel, dichloro(1, 5-cycl ooctadi ene) nickel,

di chl or obi s(acetonitrile)nickel, dichloggpis(benzonitrile)nickel, carbony
25 tris(triphenyl phosphi ne)ni ckel, dichlorobis(triethyl phosphine)nickel,
di -acetobis 31 July 2006 126 (tri phenyl phosphi ne)ni ckel,

tetrakis(triph ' ' i chl 2- bi
(6 eyt broor SRR A Lo FLEBb Ry iyazotrss (3, 5-
bi s(di phenyl ph bRQ) ' ' :

oi 5( i pheny| PhaSpirae) Sradatey i aoy 1 BPEpTegtkoh Benyl,

bi s(di phenyl phpﬁphjraemrsqmrﬁﬁ%@ft-bﬁtgaawaezowfmr&éﬁﬂrsn _
tetrakis(acetonitrile)nickel tetrafluoroborate, ni‘ckel phthal ocyani ne,

etc. Anong theabR{al, ¢hydrowdsi€{ld)s5-dspeerti-c exanples of a 10 conpound
in which a transition netal atomis a vanadium atominclude vanadi um

acet yl aceét onatkyutyipgazml tlctibacdt of iden mathdillymlox\ard il otike. and t he
| i ke. Anong the netal conpounds(ll), specific exanples of a conpound in
whi ch a transitionFasttdiert eonpoundamhenghn ap dromatwm déereplaced
bis(pentanethylCﬁﬁlopentadienyl samari um nethyltetrahydrofuran and the

like. Anong t ITELHRtal ceBadduido® 195 2 apekeli atemagarePorsimitarbbund in

whi ch a tranméﬁéﬂbffkigdaa%mﬂﬁ%E%Love-mentioned iron compounds.

Moreover, among the metal compounds(II)

10 represented by the general formula[ll], specific
examples of [ -oxo type compounds include il -
oxobis{isopropylidene(cyclopentadienyl)(2-
pPhenoxy)titanium chloride},
it -oxobis{isopropylidene{cyclopentadienyl)(2-

15 phenoxy)titanium methoxide},

L -oxobis{isopropylidene(cyclopentadienyl)(3-tert-~
butyl-5-methyl-2-phenoxy)titanium chloride},
LL—oxobis{isqpropylidene(cyclopentadienyl)(3-tert—
butyl-5-methyl-2-phenoxy)}titanium methoxide},

20 # -oxoblis{isopropylidene(methylcyclopentadienyl) (2-
phenoxy)titanium chloride}, -
oxXobis{isopropylidene(methylcyclopentadienyl) (2-
pPhenoxy)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},



ytterbi umatominclude 20 bt s(pentanet hyl cycl opent adi enyl ) ytterbi um

nmet hyl t etrahydrofuran and the like. 31 July 2006 127 RO N Xb 35?&.&06% N
Xb RO (wherein respective RO groups independently represent a yarogen
atom hal ogen atom or hydrocarbon group, they nmmy be the sane or

different, and two or nore of them nmayhe bonded mutually and may forma
ring. Xb groups 5 independently represent a hydrogen atom hal ogen atom or
hydr ocarbon group., they may be the sanme or dif f erent, and may be bonded

nmutual ly and may fo ring.)_.These metal conmpounds(l1) may be used al one,
or in conbimﬁ%%ﬁp%$}2589rﬁ§&& R of the conpounds. 10 In the netal

ventfon, conobaaieagreeSARRIT A EPRRLACphph gty i P 20 o

erabl e. Anong d ad%tal, compounds in which Min the general f ornula [
10 ] is a transit ion netal are pref erable, 15 and further, particularly

Imet al corrpouncb%dwy@igapko?m&ﬁ@x&q&%@aﬁ@fwiaﬁ1%@%@&% ﬁ*@vi ng at

east one cyclopentadi ene type anion skeleton, are preferable.” (111)

Or ganoal sm nurpteiskm it £8ah il @mo meahat ide humeconpound (I11) which is a
oxobis{isopropylidene(tetramethylcyclopentadienyl)(3
~tert-butyl-5-methyl-2-phenoxy)titanium chloride}, u
-oxobis{isopropylidene
(tetramethylcyclopeﬁtadienyl)(3-tert-butyl-5-methyl-

10 2-phenoxy)titanium methoxide}, - '
oxobis{dimethylsilylene(cyclopentadienyl) (2-
phenoxy)titanium cpioride}, JI
oxobis{dimethylsiiylene(cyclopentadienyl)(2-
phenoxy)titanium methoxide}, 4« - _

15 oxobis{dimethylsilyvlene{cyclopentadienyl)(3-tert-
butyl-5-methyl-2-phenoxy)titanium chloride},

i -oxobis{dimethylsilylene(cyclopentadienyl) (3-tert-
butyl-5~methyl-2-phenoxy)titanium methoxide},
1 -oxobis{dimethylsilylene(methylcyclopentadienyl)

20 (2-phenoxy)titanium cﬁloride}, - ‘
oxobis{dimethylsilylene(methylcyclopentadienyl)(2-
phenoxy)titanium methoxide}, u-
oxobis{dimethylsilyliene(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



20 component used for the catalyst for addition polynerization of the

present invention, known organoal um num conpounds can be usedglﬁpgzﬁﬁ July
2006 128 organoal um num conpound i ndi cated by the general formu %]
described below is preferable. R h bAl Z3-b [131 (wherein R h represents a
hydrocarbon group, all of Rh, S 5 may;he the sane or different. Z
represents a hydrogen atom a hal ogen atom an al koxy group, an aral kyl oxy
group or an aryloxy group, and "b" represents a nuneral satisfying O< b ~5

compound 15 pr &t ey SRl 81 pRh s8R R ibiistory P SEARRER, 2t oo

conmpound is pr
and nore prefegﬁ@d&i ajﬁyb#33¥g¥ éfﬁ&isifyiénﬁarbon atons. Specific
y

exanpl es | nclude a nethyl ‘group, an €t group, a n-propyl group, a

n-butyl group, (%ﬂm@ﬁwlw@y@?gma&ienygwb -PHHHbxF) 21 FBh Ddhhexy!
group, a n-octyl group and the Tike, and an ethyl group, a n-butyl group,

an isobutyl gmet#tmostide n-hexyl group is preferable. Further, specific
exanple of a case in which Zis a halogen atomincludes a f luorlne atom

a chloring at oaxobdd {dimedhnks bl phenalitebdame taydycupen tadbengs) at om
Is preferable. The al koxy group in Z is pref erably an al koxy group having
1 to 24 carbon(3t&sst-dws Bpde1me ehpkagpbPhenokygtidard uet¢tlokgridehp, an

et hox roup, a n-propo
y 9 P iL-o obEs%éimethylsilylene

(tetramethylcyclopentadienyl) (3-tert-butyl-5-methyl-
2-phenoxy)titanium methoxide} di- -

10 oxobis[isopropylidene(cyclopentadienyl)(2-
phenoxy)titanium}, d4i-u-
oxobls[isopropylidene(cyclopentadienyl)(3-tert-
butyl-5-methyl-2—phenoxy)titanium],
dai-u- ‘ ‘

15 oxobis[isopropylidene{methylcyclopentadienyl)(2-
phenoxy)titanium], d4di-u-
oxobis[isopropylidene(methylcyclopentadienyl) (3-
tert—butyl-sjmethyl-z-phenoxy)titanium],

di- U -oxobis{[isopropylidene

20 (tetramethylcyclopentadienyl) (2-phenoxy)titanium],
di- /[ ~oxobis[isopropylidene
(tetramethylcyclopentadienyl)(3-tert-buty1-5—methyl—
2-phenoxy)titanium]}, di- X -oxobis
[dimethylsilylene(cyclopentadienyl)}(2-

25 phencxy)titaniuml, di-u-
oxobis[dimethylsilylene(cyclopentadienyl)(3-tert-

butyl-5-methyl-2-phenoxy)titanium], di-pg-



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 n3P%ﬁ9§606

group, a n-octoxy group, 31 July 2006 129 a n-dodecoxy group,~a

n- pent adecoxy group, a n-icosoxy group and the like, and a methoxy group,

an ethoxy group or a tert-butoxy group,is preferable. Any one of these

al koxy groups may be substituted 5 with a halogen atom such as a fluorine

atom a chlorine atom a bromne atomor an iodine atom an al koxy group
oup or, t an aryl oxy group

ch as a neth 0 ap. eth r e |ljike, . or
:3ch as a phe&ggﬁéﬁ%iﬁﬁ%?Q?Hisgﬁ&&.nﬂﬁ?%ﬁ%ﬁiﬁ@“b?%ﬁbtPﬁiﬁfm}hﬁ%ﬁe{ably
an aryl ox 10 (G HU, | 24..carbon atons, and specific exanples
Incluée ayphenggg grdﬁggiggaiﬁéﬁhyﬁ&ﬁgﬁéxy group, a 3-nethyl phenoxy group,
4- met hyl phenexys i Ot ' t t@ﬁgra}%/ i
iadirnrentshy?/plﬁenoxy ég%up, mﬁ#%?%gé}gggﬁfﬁp enoxy gr%éﬁgwgaaiggg%ﬁé@hylphenoxy
15 group, a 3, ¢editvuty PIeIREYh@loUPphandxy ) + tE 1Wh pPhegexy, group, a 2,
3, 4 - trinethyl phenoxy group, a 2,3,5-trifethylphenoxy group, a 2,3,6 t
rime thylphenoeyopricialine hy ¥s idyiehei( tetBamd@ Ry dlopdntadienyl)
, 6-trinmethyl phenoxy group, a 3,4,5 20 trimethyl phenoxy group, a
, 4, 5-t et r améRhphsmarytitaninpn]a 813,45 6-t et ramet hyl phenoxy gr oup,
5

, 5, 6- tetranethyl phenoxy group, a pent anethyl phenoxy group, an
y| phenoxy g?ﬁ&ﬁ?sdQ4ﬂﬁ§ﬂ34§#£%bﬁyeétG@E?MﬁthﬁkRXqug¢mMQ@b&¥Y@0Oup, a
u

tylphenoxy(95%%gt-%utyl-5-methyl-2-phenoxy)titanium] and the

2

2,
2,
et
n

4
3
3
h
b

like.

10 Furthermore, compounds in which a titanium atom.is
replaced with a zirconium atom or a hafnium atom can be
similarly exemplifiéd in the above-mentioned titanium

compounds.

Specific Examples of the metal compounds(II) other

15 than the metal compounds represented by the general
formula [11] and U -oxo type metal compounds include
nickel chloride, nickel bromide, nickel iodide, nickel
sulfate as a compound in which metal atom is nickel atom,
nickel nitrate, nickel perchlorate, nickel acetate,

20 nickel triflucroacetate, nickel cyanide, nickel oxalate,
nickel acetylacetonate, bis (allyl) nickel, bis(1l,5-
cyclooctadiene)nickel, dichloro(1,5-cyclooctadiene)
nickel, dichlorobis(acetonitrile)nickel,
dichlorobis(benzonitrile)nickel, carbonyl

25 tris(triphenylphosphine)nickel,

dichlorobis(triethylphosphine)nickel, di-acetobis



25 sec- butyl phenoxy group, a tert-butyl phenoxy group, a n-hexyl phenoxy
group, a n-octyl phenoxy group, a n- decyl phenoxy group, a 31 July 2006
n-tetradecyl phenoxy group, a 31 July 2006 130 napht hoxy group, an

ant hrat henoxy group and the like. Any one of these aryloxy groups may be
substituted with a hal ogen atom such as f luorine atom a chlorine atom
a bromne atom an iodine atomor the 5T1ke, an al koxy group such as a
met hoxy group, an ethoxy group or the like, or an aryl oxy group such as a

phenoxy grouqﬂyiﬁﬂgﬁ%}éﬁ?%gggnggggﬁg%fy group in Y is preferably an

ar al kyl oxy group havi ons, and 10 specific exanples

el e o STEURSL Y P B Ly REMEIML UL Lo, S1008 2 0 p

0, P SR 5t e ATy BOERYL gt by, areup,

(3 et MARBOM IR N SERVR ) Bebdd o LY PSRy ol
OO s e AL BT akh s bty group,

(3,4,5

L o

bis(diphenylphosphino)propanelnickel, tetraamine
nickel nitrate, tetrakis(acetonitrile)nickel

tetrafluoroborate, nickel phthalocyanine, etc.

Among the metal compounds(II), specific examples of a
10 compound in which a transition metal atom is a vanadium
atom include vanadium acetylacetonate, wvanadium
tetrachloride, vanadium oxy trichloride and the like.
Among the metal compounds(II), specific examples of a
compound in which a transition metal atom is a samarium
15 atom include bis(pentamethylcyclopentadienyl)samarium
methyltetrahydrofuran and the like.
Among the metal compounds(II), specific examples of
a compound in.which a transition metal atom is an
ytterbium atom include
20 bis(pentamethylcyclopentadienyl)ytterbium

methyltetrahydrofuran and the like.



25 trinmet hyl phenyl ) met hoxy group, a (2,3,4,5- tetranethyl phenyl) net hoxy
group, a (2,3,4,6- tetranethyl phenyl) nmet hoxy group, a (2,3,5,6§ﬁ 0éuly
2006 tetranet hyl phenyl) met hoxy group, a (pentanethyl phenyl) net hoX group,
an (ethyl phenyl)nmethoxy group, a (n- propyl phenyl) nmet hoxy group, an 5

(1 sopropyl phenyl ) net hoxy group, a (n- by{ylphenyl)nethoxy group, a (sec-
but yl phenyl ) met hoxy group, a (tert- butyl phenyl) nmethoxy group, a

(n- hexyl phenyl ) met hoxy group, a (n-octyl phenyl)nethoxy group, a (n- 10
decyl phenyl ) net hoxy group, a (n- tetradecyl phenyl)methoxy group, a

napht hyl met hoxy ﬁé up, an anthrat henyl met hoxy group and the like, and a
benzyl oxy group IS‘S eferable. Any one of these aral kyl oxy groups may be 15
substituted with a kfge bat om such as a fluorine at.om a chlorine atom
a brom ne at orgg_an atomor the 1like, an al koxy group such as a

met hoxy group, an haxy\ group or the like, or an aryloxy group such as a
phenoxy group or t | i kXb 20 Specific exanpl es of the organoal um num
conmpound represent by the general fornula (13) include

trial kyl al um nunsp8uch as trlnmethylalumnum triethylal um num _
tri-n-propylalumnum tri-n- butylalumnum trilsobutylalumnum tri-n 25

hexyl al um num yhielrel O sleprld i VIR Yo tPS 1hKEpendently represent a

hydrogen atom, halogen atom or hydrocarbon group, they

may be the same or different, and two or more of them
may be bonded mutually and may form a ring. Xb groups
5 independently represent a hydrogen atom, halogen atom
or hydrocarbon group, they may be the same or different,
and may be bonded mutually and may form a ring.)
These metal compounds(II) may be used alone, or in
combination of 2 or more kinds of the compounds.

10 In the metal compounds described above, as a metal
compound(II) used in the present invention, compounds
represented by the general formula [11] are preferable.

Among these, metal compounds in which M in the
general formula [10] is a transition metal are preferable,
is 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.
(III) Organcaluminum compound
As the organoaluminum compound (III) which is a

20 component used for the catalyst for additiocon

polymerization of the present invention, known

organoaluminum compounds can be used. The



di al kyl al umi num chl ori des such as di met hyl al um num chl ori de,

di et hyl al um num chloride, di-n 31 July 2006 132 propylaluninuglgm&gbbge,
di - n-butyl al umi num chl ori de, diisobutylal um num chl ori de, ‘

di - n- hexyl al um num chloride and the |ike; alkylalum num dichlorides such
as mnet hyl al um num di chl ori de, ethyl al uninum dichloride, n-propylal um num
di chl oride, n- butylalum num dichloride, isobutylalum num dichloride,

n-hexyl al um num di chl ori de and the |ike; dialkylaluninun1hydrides such as

di met h Ialun1nun1 hydr,i de, dleth | al ung nu dri i-n 10 propyl al um num
ot e e b i o et AR £, bt iR 4eR e BaY

di - n-hexyl al um num.-h nd th k Q | um nuns such as
nethyl(d?nethgb953P&ﬁ¥ﬁ&%¥aékfﬁ§% |eﬁﬁ%§% ¥%g$k§§§€%ﬁ ?1(d|-tert i's

but oxy) al um num and the |ike; t:ﬂ&%|ky|(a|k0 L$n1nuns such as dine thyl

(met hoxy) al umi num di e thyl Ce t Adxy) aIu
di met hyl (tert-huoxy)al ﬂmr‘élﬁ”f‘e%l%'éé‘% |H348%ocaa&l¥6/ﬂ (@i | axy) gimrmyns such

as 20 net hyl (di phenoxy) al um num et hyl bi s(2
di | sopropy! phewgxydal tHensanemehWilF bt . ch Rheiyé HERDEXY ) Ry @b gem and

the Iike; dialkyl(aryloxy)alum nuns such as di nethyl (phenoxy)al um num
di net hyl (2, 6 2tain) sapheapypigeneabon al am alkexgi geblapl,( Zr5-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 1is preferably a hydrocarbon
group having 1 to 24 carbon atoms, and more preferably
an alkyl group having 1 to 24 carbon atoms. Specific
examples include a methyl group, an ethyl group, a
n-propyl group, a n-butyl group, an isobutyl group, a
15 n-hexyl group, a 2—methy1hexyl group, a n-octyl group
and the like, and an ethyl group, a n-butyl group, an
isobutyl group or a n-hexyl group is preferable.

Further;, specific example of a case in which Z is
a halogen atom includes a fluorine atom, a chlorine atom,

20 a bromine atom, an iodine atom, and a chlorine atom
is preferable.

The alkoxy group in Z is preferably an alkoxy group
having 1 to 24 carbon atoms, and specific examples
include a methoxy group, an ethoxy group, a N-propoxy

25 group, an isopropoxy group, a n-butoxy group, a sec-
butoxy group, a tert-butoxy group, a n-pentoxy group,

a neopentoxy group, a n-hexoxy group, a n-octoxy group,



di phenyl phenoxy) al um num and the |like, etc. Anong these, a trial kylal um num
Is preferable, and 31 July 2006 133 trinethylalumnum triet hgi%w%@gm

tri-n- butylalum num triisobutylalumnumor tri-n- hexylalum num~“is nore

preferable, and in particular, triisobutylalumnumor tri-n-hexylalum num

is 5 preferable. These organoal um num cpppounds naey be used alone, or in

conbi nation of two or nore. The ratio (nolar ratio) of the anmount used of

the respective catalyst conmponents in the present invention 10 is not

particularly. |lim nol ar ratiggf t he conponent ). to_ the
pog

, dth I
P ommonan (11)21 8- 480aeB3v.505nE. & nrPsnEadechly, G0 B ntihesdRine | |
|t 10000 1, f | | , f |
ol ar ratio orohbfibEAl thd 1B antt bhetRkd g U REEA! 83bkp °
f i j ti f f
Ty O (TS rac REpAIBHIAY gt up (ERObLERAABI, TE] 0 Of & rangs of |

a range of from1l @ AnkOche:of Gk sd\aiktBf Hrdusd miay” badshbseNtuted

pol ynmeri zation of the 20 present invention, a reaction product obtained by
prelimnarily wDthaghdDodé8 LOPNUEH dd b Eldoiitie ag@pgnanthibrine

optionally, further the conponent (l111) may be also used, and they may be
al so used by betom, sdponire\atdmrgedn dodips wroem,zan abhkegysgiouphe 25
arbitrary two congonents agggg‘thighpaygﬁaéﬂﬁ%; roup or the like
such as a me Y dgroup, Y g P .
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 exam;iles
include a phenoxy group, a 2-methylphenoxy group, a
3-methylphenoxy grqﬁp, a 4-methylphenoxy group, a
2;3-dimethylphenokygrodp,a2,4-dimethylphenoxygroup,
a 2,5-dimethylphenoxy group, a 2,6-dimethylphen6xy

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-
trimethylphenoxygrowp,a2,4,5—trimethylphenoxygr9up,
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



previ ously contacted, and further, another conponent may be al so

contacted. 31 July 2006 134 Wen the respective conponents ar§1%i§§ ?¢ a
solution, the concentration of the conponent (1) and the conpdnén ? 1)
are usually 0.0001 to 100 mmol /L converted to netal atom and preferably

0. 01 to 10mmmol /L, 5 respectively. The ggpcentration of the component (I11)
Is usually 0.0001 to 100 mml /L converted to netal atom and preferably O.
01 to 10mml /L. The method of feeding the respective conponents 1In a
reactor is not particularly limted. A nmethod of 10 feeding.the respective
conponents in 23PRERPEHRFFBN, 2B ﬂ%FHBEtBanégdﬂﬁQUEhéﬁqEi@? tion of

a solution in which they are %i ﬁglved in.a gydrocarbon soEvent from
whi ch conponent's sucH3% RBFsf 35 HRE RHYLREY 9 YRE MA%aPEi vat i ng

Cral Yot corPoRERCY NG LETNEN 2 #4184l SERENRPRSN <3 A d a2 | 0

| i ke are nentioned. ncerni ng the ynmerization e

be specificall ¥ thibi@te BHoEX A BrOmildie a8 i € aﬂgg%tgﬁg% Y ek

pol ymeri zation or a slurry polymerization I n whi i phatic

hydrocar bon sughk2Q as é)lnt@ﬁyg:@@@%@iﬁm Bexant teRY roupP L adetabxiyhe
| i ke; an aromatic hydrocarbon such as benzene, toluene or the 1like; or a

hal ogenat ed hydroagr bontlseichiles, et Ayl #nglogyciitoupdeuch ddhe phkfoky used
as a solvent, a bulk polynerization in which polynerization is carried out

25 in a liqui dodrononer, thegadtipgkase pol ynerization in which
The aralkyloxy group in Y is preferably an

aralkyloxy group having 7 to 24 carbon atoms, and

10 specific examples include a benzyloxy group, a (2-
methylphenyl)methoxy group, a (3-
methylphenyl)methoxy group, a (4-
methylphenyl)methoxy.group, a (2,3-
dimethylphenyl)methoxy gfoup, a (2,4-

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

20 trimethylphenyl )methoxy group, a (2,3,5-
trimethylphenyl)methoxy group, a (2,3,6-
trimethylphenyl)methoxy group, a (2,4,5-
trimethylphenyl)methoxy group, a (2,4,6-
trimethylphenyl)methoxy group, a (3,4,5-

25 trimethylphenyl)methoxy group, a (2,3.,4,5-
tetramethylphenyl)methoxy group, a (2,3,4,6-

tetramethylphenyl )methoxy group, a (2,3.5,6-



pol ymeri zation is carried out in a gaseous nononer, a high-pressure

pol yneri zation nmethod in which 135 31 July 2006 polynerizatioglhg eghg i ed
out in a supercritical liquid condition at a high tenperature un gr a high
pressure, etc. As polynerization form either of a batch-wise type and a
continuous type are possible. 5 The pol yyerization tenperature is usually
from -100"C to 3501C, preferably from-20t to 300t, and nore preferably
from 20t to 300cC. The polynerization pressure is usually froml to

3500kg/ Qw2 G fer fr t Q.,3000ka/ CVMP G and nore preferably
from1l to 10 2683%§%§§%9%?h?ﬁ§3ém§i qéﬁnlrﬁgpyngrization time is
appropriately r@mgy%gTﬁ ' ki f desired polyner and a
reaction apparg?&§F an réﬁ%g&&gp&ggﬁﬁgﬁ %?ﬂﬁ?é %ﬂb 20 hours can be
adopted. As nopa#BK pMUfL FREtABxYS oy Qnenaf olefins 15 having 2 to

100 carbon atons, diolef ins, cyclic olef 1ns, alkenyl aromatic

hydrocar bons ap#opgllahdiBfIO)meE Ehoky REodfscdanand two or nore nononers
t hereof can al so be used, simultaneously. Specific exanples thereof

i ncl ude 9l ef i h$sepriopys pitdryy thme thooyy lgaeup 1- Aufare, | 20 pent ene,

4- et hyl - 1- pent ene- 1, 5-nethyl -1-hexene, |- hexene, 1-heptene, 1-octene,
1- nonene, 1-dekeh¥Elphenylllmathdsyeasompd tehe( $éke; diol efins such as

1, 5- hexadl ene,_ 1, 4- hexadi ene, 1, 4-pentadi ene, 1,7- octadiene,

1, 8- nonadi ene, P4t ¥lpBeaNilome thoxg: AFeurs 2 4l ¥eLhdi ene,

5-ethy! -1, 4- hexpd) Seny TR ad G098 20 Iendag L BHERYS S Se g por nene.
group, a (n—octylphényl)methoxy group, a (n-

10 decylphenyl)methoxy group, a (n-
tetradecylphenyl)methoxy group, a naphthylmethoxy
group, an anthratheﬁylmethoxy group and the like, and
a benzyloxy groub.is preferable.

Any one of these aralkyloxy groups may be

15 substituted with a halogen atom such as a fluorine atom,
a chlorine atom, a bromine atom, an iodine atom or the
like, an alkoxy group such as a methoxy group, an ethoxy
group or the like, or an aryloxy group such as a phenoxy
group or the like. |

20 Specific examples of the organcaluminum compound
represented by the general formula (13} include
trialkylaluminums such as trimethylaluminum,
triethylaluminum, tri-n-propylaluminum, tri-n-
butylaluminum, triisobutylaluminum, tri-n-

25 hexylaluminum, tri-n-octylaluminum and the like;
dialkylaluminum chlorides such as dimethyialuminum

chloride, diethylaluminum chloride, di-n-



di cycl opent adl ene, 5-vinyl -2-norbornene, 5-nethyl-2 31 July 2006 136
nor bor nene, nor bor nadi ene, 5-nethyl ene-2-norbornene, 1,5-cyc|gpg&®9bg@e,
5, 8 endonet hyl enehexahydr onapht hal ene, 1, 3-but adi ene, isoprene,

1, 3- hexadi ene, 1, 3-octadiene, 1,3 5 cyclooctadiene, 1, 3 - cycl ohexadi ene
and the like; cyclic olefins such as npfpornene, 5-nethylnorbornene, 5-
et hyl nor bor nene, 5-butyl norbornene, 5- phenyl norbor nene,

5- benzyl norbornene, tetracycl ododecene, tricycl odecene, tricycl oundecene,

ot hyl 1 ot /2y cPoBRIG NS BB %%f?%é?ff%ﬁ%ﬁ@s%ﬁe}ugmmmw nene,
5- 5 5
noxytar bonyl HoraersrELe FERERRA L 88T 090 TR Rinns b ur

et hoxycar bonyl norborne IS meth
5 cyanonor bof NeRG o d Rt 1880y R kAU (Fen1 BrTH Y buln
tetracycl ododecene, 8-cyanotetracycl ododécene and the I ke;

al kenyl benzeneggs i@t Asl £1 WM eAAM &1 WMWY @& OPELRRA a12mplyemy! but ene,

3- phenyl propyl ene 20 and the |ike; al kylstyrenes Such as p-nethyl styrene,
m et hyl s yr en@ichloatide stiy+ prepyladiundminredehlor ietdy| st yr ene,

o-et hyl styrene, 2, 4-dinmethylstyrene, 2,5-dinethylstyrene,

3, 4- di net hyl st hnéwé allinsinuin ndi bhllstryirdene, i Sobet i bdwmitrhyh st yrene, p-tert
25 butyl styrene, p-sec-butylstyrene and the like; bis(alkenyl)benzenes
such as diviny@bgﬁ}@m&dngq+h9xylaluminum dichloride and the like;

dialkylaluminum hydrides such as dimethylaluminum

hydride, diethylaluminum hydride, di-n-

10 propylaluminﬁm hydride, di-n-butylaluminum hydride,
diisobutylaluminum hydride, di-n-hexylaluminum
hydride and the like, alkyl(dialkoxy)aluminums such .‘
as methyl(dimethoxy)aluminum,
methyl(diethoxy)alumindm, methyl(di-tert-

15 butoxy)aluminum and the like;
dialkyl(alkoxy)aluminums such as
dimethyl(methoxy)aluminum, dimethyl(ethoxy)aluminum,
dimethyl(tert—butoxy)aluminum and the like;
alkyl(diaryloxy}aluminums such as

20 methyl(diphenoxy)aluminum, methylbis(2,6-
diisopropylphenoxy)aluminum, methylbis(2,6-
diphenylphenoxy)aluminum and the like;
dialkyl(aryloxy)aluminums such as
dimethyl{phenoxy)aluminum, dimethyl(2,6-

25 diisopropylphenoxy)aluminum, dimethyl(2,6-
diphenylphenoxy)aluminum and the like, etc.

Among these, a trialkylaluminum is preferable, and



| i ke; al kenyl aromatic hydrocarbons such as 137 31 July 2006

al kenyl napht hal enes and the |ike such as 1- vinyl napht hal ene aEg ﬁ?%ob&ke
pol ar nmononmers such as a , ~ -unsaturated carboxylic acids such as“acrylic

acid, methacrylic acid, fumaric acid, maleic anhydride, 5 itaconic acid,

i taconi c anhydride, bicyclo(2,2,1)-5- hgptene-2,3-dicarboxylic acid and t he
li ke, and netal salts thereof such as sodium potassium Ilithium zinc,
magnesi um cal cium and the |ike; a,,3 unsat ur at ed carboxylic acid esters

cerylater terEEnmANRIERe Sy nun , e iheke fubi P, ey is"lp”’py'
h | | | a

Tet haor o1 at o, BOBY RSO SR F B 21 TRABRRL Yo T SRE TRL | ke

unsat ur at ed dlﬁa;:g%w urirﬁﬁhdsl§ ace?f@f&&bf 'dand' mgﬂﬁéﬁi gand the

i ke; vinyl estersS such as vin vi nyl “propion

capronate, Vi Wfilﬁé%ﬁ&lﬁhrﬂihuh\aubiﬂ et,riwrmftheﬁirfa&%ﬁndﬂ ny$ tr'f
| uoroacetate and the |like; unsaturated carboxylic™ 20 acid glycidylate such

as acrylisc aciprgfgeatleate, nethacrylic acid glycidylate, itaconic acid
nmonogl yci dyl ate and the |ike; etc. The present invention can be applied to

honopol yner zati on or Thepel 9ngapatilumiofun tesmp omwmbseay. be 2fs eSp adionies
exanpl es of the nononer constituting the copolymer include ethylene and
propyl ene, et BFeche apmbinafkiencofet@ &1¥e ne®e1- hexene, propyl ene and

1- but ene,
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 ratioc of the
component (I) to the component (II) is usually a molar
ratio of a range oﬁ‘(I) : (IT) = from 1 : 1 to 10000 :
Jf, preferably from'l : 1 to 5000 : 1, and more preferably
a molar ratio of a range of from 1 : 1 to 1000 : 1. The
15 amount used in case of using the component(III} is
usually a molar ratio of a range of (II) : (III) = from
0.1 : 1 tol : 10000, and preferably a molar ratio of
a range of from 1 : 1 to 1 : 1000.
As the catalyst for addition polymerization of the
20 present invention, a reaction product obtained by
preliminarily contacting the component (I) and the
component (II), optionally, further the component (III)
may be also used, and they may be also used by being
separately charged in a pclymerization wvessel. The
25 arbitrary two components among’'them may be also
previously contacted, and further, another component

may be also contacted.



138 31 July 2006 and the like, but the present invention should not be
limted thereto. In order to control the nol ecul ar wei ght of a E¥?ﬁbﬁ a
chain transfer agent such as hydrogen or the |like can 5 be ad

catal yst for addition polynerization of the present invention is
particularly suitable as a catal yst ol efin polynerization, and
suitably used for a production process éf an olefin polyner. The olefin 10
polymer is preferably a copolyner of ethylene with an a - olef inin

particul ar, and sp | 1y ar low densjty EOl ethylene (LLDPE) is
preferabl e. Furthe {b%p??ﬁﬁ@cﬁ YWPSOIROGALE S 3hPy USEG RE & ef I n

I ' 1 T es I nvention i urt
POl L PaBbYgHY 51 BB s Ak aRhiee dcggwamﬁjé Sahies
bel ow, but th t t t sur enment
val ues of respiorPugentond Y] e BuBRlILE DL BRILIAS fop e TTELL TS

net hods descrideflvebekavto h@taﬁhstsﬁnté%m p2E£ara®i18f ol "o uBbl1 drind £IOPO! yIEr
was determ ned by using a cal i bration curve fromthe characteristic

absorpti gn of e¢dpteteveny . dhe cImiditAbt 16h NGF athénébapetdeapegtrronet er
(FT-1R7300, manufactured by N PPON BUNKO Inc.) and was represented as a
short - chai n brisasuaE08y nurikel tpel 0 00Mo L AL omwevted 34 médtla) 200f,
and preferably 0. 01 to 10mmol/L.
The method of feeding the respective components
in a reactor is not particularly limited. A method of
10 feeding the respective components in a solid condition,
a method of feeding them in a condition of a solution
in which they are dissolved in a hydrocarbon solvent from
ﬁhich 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



139 (2) Intrinsic viscosity ((n]): It was neasured at 135C in a tetralin
solution wusing an Uobbel ohde vi sconeter. (3) Measurenent of 134 2806
JNM EX270 (67.5MHz, 13C) of Ni hon Denshi Conpany was used for neasuring
13C-NVR. A deuterated solvent described in Exanple was used and
measurenent was carried out at roomtenperature. (4) Mlecular weight and
nol ecul ar weight 10 distribution: They were determ ned under the
under-nmentioned conditions according to a gel perneation chronatography

(GPC). Calibration curve S pLe areg sing .a standard_ . gl tyrene.

Vbl scul ar wei gRP LEMEELZATLoR, LaccanE1ed 0y, t’éhabfluBTFSFF% o ISR wei ght
| ai.gh i M) .

B ey Se0eohastELANh. (AT 4R FUIBEFaRUEL AR B Bh SELERLLEYT)

TSK-CGEL GVH HIg+&. ig(ﬁgg%g)ér%z%ﬂi%ﬁ‘%orm Meapreoey bhg%}\@%ﬁ ﬁ%g)émt

Sol vent: O-di chl or obe Measur enment concentrati on:
Mel ting point &fndaaC@BﬁltlﬁﬁbuWaS:ygﬁ efre q%isyibme. SSC-5200 of Seiko Co.
[ 5

Ltd. according to the condition bel ow. Rai se of tenperature: 40t to

150t (10CsEmM n. ), reha polynfexrifatdswt eempétatatel sy il ly from
-100C to 350T, preferably from -20C to 300, 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
desired polymer and-a reaction appératus, and a range
of form 1 minute to 20 hours can be adopted.

As monomers which can be used, any one of olefins

15 having 2 to 100 carbon atoms, diolefins, cyclic olefins,
alkenyl aromatic hydrocarbons and polar monomers can be
used, and two or more monomers thereof can also be used,
simultaneously. Specific examples thereof include
olefins such as ethylene, propylene, l-butene, 1-

20 pentene, 4-methyl-l-pentene-1, 5-methyl-l-hexene, 1-
hexene, l-heptene, l-octene, l-nonene, l-decene,
vinylcyclohexene and the like:; diolefins such as
l,5-hexadiene, 1,4-hexadiene, 1,4-pentadiene, 1,7-
octadiene,‘1,8-nonadiene, 1,9-decadiene, 4-methyl-

25 l,4-hexadiene, 5-methyl-1,4-hexadiene, 7-methyl-1,6-
octadiene, 5-ethylidene-2-norbornene,

dicyclopentadiene, 5-vinyl-2-norbornene, 5-methyl-2-



Cooling: 150t to 40t (5t/mn. retaining for 10 m nutes. Measurenent: 40t
to 160t (5t/mn.) 5 Exanple 1 (1) Synthesis of conmpound (I-1) U ) ggom
four-necked flask In which the atnosphere was replaced with argony 9 n
(10mmol ) of ZnEt2(diethylzinc) (1.02M hexane solution) and 50m of 10
tol uene were charged and the m xture cooled to 78cC. Thereto, 5.7m
(10mol ) of pentafluorophenol (1.78M Thexane solution) was added dropw se.
After conpletion of dropwi se addition, tenperature was gradually raised
to roomtenperature, and stirring was 15 further carried out for 2 hours.
Then, 89. Omy (BOThAFHESNE ofNePPOLAIALPARY P PeIRF PR PV REP BT & i cr o
syringe at roomtenperature, The confent becane nmuddy in white. After
conpl etion of HrapFHSHORREITHARE st rérng was further carried out for 11

hours. The white_.gel ,sol4jd 20 Ri aty r ture under
reduced pressﬁ?gg98ﬁ§%¥ﬁq9 .§%§P§?8§a§ﬁ?Pg1%§%aeﬁ'%ﬁygﬁgggﬁﬁ?'uof )

measurenents of .. a 3C - speat. di i ted
ThEt structur sogETCt e Efteriihal TRES EFadI A0 0 37 (T eacte
ZnCHRC3)s 25 Oy28obtddielid; 953 4REdHARhd1 AE VN i) cyeldl. (1),

141. 4(m JC- F=233Hz), 139.0 (nl'JE =245Hz), 131.7 (m JC F=236Hz), 12.

(s, 141 31 Jul y18896s #HGRGEB)ndrbdriefs, BRfd2GYAnchbRmemeri Gati on
ethylnorbornene, 5-butylnorbornene, 5-
phenylnorbornene, 5-benzylnorbornene,
tetracyclododecene, tricycledecene, tricycloundecene,

10 pentacyclopentadecene, pentacyclohexadecene, 8-
methyltetracyclododecene, 8-ethyltetracyclododecene,
5-acetylnorbornene, 5-acetyloxynorbornene, 5-
methoxycarbonylnorbornene, 5-
ethoxycarbonylnorbornene, 5-meth&l—5-

15 methoxfcarbonylnorbornene, 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



After drying under vacuum an autocl ave reactor having an inner vol une of
400m equipped with a stirrer 5 and replacing the atnosphere Epﬁh Bfoxd t h
argon, 190m of hexane as a solvent and I OnM of 1 - hexene as a cgnononer
were charged and the reactor was heated to 709C. After the raise of
tenperature, ethylene was fed while aq%.sting at an et hyl ene pressure of
6kg/ CWM2 . Af ter the 10 systemwas stabilized, 0. 25mmol of
trLIsobutyIaIuninun1 was charged, successively, 1.09nol of

et hyl enebi s(i ndenyl ) zi rconium di chl oride was, charged, 22 1 86. 2kt nol -
Zn) of the cod%bh%ﬂYlPPP§Fhﬂi%ﬂ?ﬁxPn¢ntPﬁeié%8v§%é§HQ%n%mn?1§ was further

835: fi?’ 38;?“- ﬁ%&&iﬂ%’éﬂaﬁ%ie&% Bra Tl Lo oo bt RRhOARL s ByRsast T o
T 6x 107 of mol fir. 5 s Etpa PG 500 00 YER SEIGSRY AT e 2
1.7. Bxanpl e %né%%aég?&%%%ﬁ, amaEnd 4d1d) hateid a4k ; necked

flask in which't nosphere was replaced with argon, 10m (10nmol) of

25 ZnEt25(1. O2MhcbRXaNacIA, Uthitaiboraid 20Ny deiakol vake oty (e char pesl- and the
m xture was cooled to -78t. Thereto, 6.9m (lonmmol) of pentafl uorophenol

(1.48M hexaneheitednby2200@ickédbaotitic agidesnddiiee Dikewi ard wétel

conpl etion of dropw se addition, tenperature was gradually raised to
salts thereof such as sodium, potassium, lithlium, zinc,
magnesium, calcium and the like; @, 3 -unsaturated
carboxylic acid esters such as methyl acrylate, ethyl

10 acrylate, n-propyl acrylate, isopropyl acrylate,
tert-butyl acrylate, 2-ethylhexyl acrylate, methyl
methacrylate, ethy;'methacrylate, n-propyl
méthacrylate, isoﬁropyl methacrylate, n-butyl
methacrylate, isobutyl methacrylate and the like;

15 unsaturated dicarboxylic acids such as maleid acid,
itaconic acid and the like: vinyl esters such as vinyl
acetate, vinyl propionate, vinyl capronate, vinyl
caprate, vinyl laurate, vinyl stearate, vinyl
trifluorocacetate and the like; unsaturated carboxylic

20 acid glycidylate such as acrylic acid glycidylate,
methacrylic acid glycidylate, itaconic acid
monoglycidylate and the like; etc.

The present invention can bhe applied to
homopolymerzation or copolymerzation of these monomers.

25 Specific examples of the monomer constituting the

copolymer include ethylene and propylene, ethylene and

1-butene, ethylene and 1-hexene, propylene and 1-butene,



roomtenperature, and stirring was further carried out over night. Then,
stirring was carried out for one hour 5 under reflux: conditio JQQQOQQG

m xture was cooled to roomtenperature. Then, 93.8ng (5.21nmo } of H20 was
gradual |y added dropwi se by a mcro syringe. The content becanme white
slurry-like. After conpletion of dropw s addition, stirring was carried
out for 6 hours under 10 reflux condition. Volatile materials were renoved
by distillation under reduced pressure fromthe white slurry product

prepared, and the solid prepared was dried at roomte rat.ure ynder
reduced pressufBdt §hepdddien Pl Fhg RIGHFRE ‘(ﬁﬂ’ép.iofgg?‘?)uﬁgglnf#e%ezat i on
After drying uggﬁ& vgf m_an_aut ocl ave reactor having an inner vol une of
400m equi pped fre &4%Y° - and repl aci ng the atnosphere thereof with

argon, 190m of hexan | ﬁgﬁ% : ?ﬁﬂg oner 20
wer e charged and tﬁfén g‘g%%oﬁo\%g’g%a]t gagto %‘ga]}&?‘{gg' tﬁgsarglog Hgfg
tenperature, eth ' EHS4 4 &to P g iNeeamr e of
kg /Ove . artoroRRah EESReERraubRr BLHCAS M aogEn Ly
triisobutyl al ugbnd@gewds charged, and successively, 1.09nmol of 25

et hyl enebi s (indenyl) zirconiumdichloride was charged, 23. 4ng (91. 2
ftnol -Zn) of the canwusdtialysr dumiadditibont pelyversizestiomnefi the was
further charged, and 143 31 July 2006 polynerization was started. The

pol yneri zat i onpwesentainventson i9paztiguianly snd tablesasia gptajyst

olyneri zation, 8.69g of an ethyl ene- | -hexene copolyner
poLY for of%fin polyﬁérization, and suf%agly used for a

production process of an olefin polymer. The olefin
10 polymer is preferably a copolymer of ethylene with an
¢ -olefin in particular, and specifically, a linear low
density polyethylene (LLDPE) is preferable. Further, a “
propylene polymer is preferably as the olefin polymer
in particular '
15 _ EXAMPLE
The present invention is further illustrated in
‘detail according to Examples and Comparative Examples
below, but the present invention is not limited thereto.
The measurement values of respective items in
20 Examples were measured according to methods described
below.

(1) The content of ¢ -olefin unit in a copolymer was
determined by using a calibration curve from the
characteristic absorption of ethylene and (@ -oclefin

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.



was obt ai ned. Polynerization activity was 1.7X 5 101g/nol/h. SCB = 16. 46,
1. 33dl/g, Mv = 77000, MwvW WMn = 2.0. Exanple 3 (1) Synthesis 051%§§RRM@d
(1-3) into a 200m four-necked flask in which the 10 atnosphere s
replaced with argon after reduced pressure drying under vacuum 10m
(10nmml) of a hexane solution of dlethylginc [1.02 mol/L (M1 and 50m of
tetrahydrof uran were charged, and the mxture was cooled to -78r and
stirred. Thereto, 6.9m (10nmol) of 15 pentafl uorophenol (1.48M hexane

solution) was added dropw se. After conpletion of dropw se addition, the
t enper at ure wad 4t aLEF+YSHG; ¥éﬁcf’511té’oﬁtrzhﬂerature, and stirring was

carried out for 2 ho#f@;wogﬁhgﬁ'%ﬁﬁﬁé?a’f( 23529l ) PEt‘E'an.H%Pﬁ%‘l%‘i‘n' ly

added dropwi se by a heé“Conteént " becane a ye

t ransparent saggébﬁ%n;gﬁé%%éﬁﬁ?ggigggmgieﬁnopmdse addition, stirring was

carried out for ours. materials were renoved by distillation

under reduced RrESUELsurfeheosoticd NMrEpPared was dried at 120°C for 25 8
hours under reduced pressure to obtain 2.34g of an ivory powder. As a

result ofs measur ementmpiek b IV a08Mi2C PNYRof RikpachenshdeCompdnfyr om a
Zn-Et structure could not be 31 July 2006 144 confirmed. 13C -NWR
(THF-d8): 6 14%a8 @Hed fldd. MebsuriGg2234RMR, Aldeuteuntad- Falyent)
131.6 (m JC F=236Hz)
described in Example was used and measurement was
carried out at room temperature.
(4) Molecular weight and molecular weight
10 distribution:
They were determined under the under-mentioned
conditions accordin.g' to a gel permeation chromatography
(GPC). Calibration-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: 140TC
Solvent: O-dichlorobenzene
Measurement concentration: 5 mg/5 ml
(5) Melting point of a copolymer was determined using
SSC-5200 of Seiko Co., Ltd. according to the condition
25 below.

Raise of temperature: 40C to 150C(10C/min.),

retaining for 5 minutes.



(2) Polymerization 5 After drying under vacuum an autoclave reactor having
an i nner volunme of 400m equipped with a stirrer and replacin91§ 2006

at nosphere thereof with argon, 190nm of hexane as a sol vent and‘?gnp of

1- hexene as a conononer were charged and the reactor was heated to 70t.
After 10 the raise of tenperature, ethylene was fed while adjusting at an
et hyl ene pressure of 6kg/cnR. After thé4°systen1mas stabilized, 0. 25mmol

of triisobutylalum num was charged, successively, 1.09nol of ethylenebis

(I'ndenyl) zirconiumdichloride char 5 31.4ng (1229nol - Zn) of the
conpound (1-3) obtaﬂmgiinﬂ=théggidv@-ﬁaﬁf‘% dt8) Jwas further charged,

and polynerization was started. The poh¥neri ation was carried out for 30
mnutes. As a result of the PeF¢ABAAZathiYn, iS@*gﬁtgﬁ'an et hyl ene- 1- hexene

20 copol yner was obtai ned. Pol ynerizat]on bV .2 X107 g/ nol / h.
SCB = 15.23, ( 77 11“%7@?3%%’:49%0{5? 1RO 5 MR ampl e 4 ?1)

Synt hesi s of conmpound (1-4) 25 Into a 200m four-necked flask in which the
at nosphere was replaced with argon after reduced pressure drying under
vacuum 20m (ZOHHE?EMgléifexane 31 July 2006 145 solution of diethyl zinc
(1.02M and 100m of tetrahydrof uran were charged, and the m xture was

cooled to -780C and)sigydiathsiideset omgodfit (T-Lyol ) of
Into a 200ml four-necked flask in which the
atmosphere was replaced with argon, 10ml (10mmol) of
ZnEt,(diethylzinc) (1.02M, hexane solution) and 50ml of
10 toluene were'charged and the mixture was cooled to -
78°C. Thereto, 5.7ml (10mmol) of pentafluorophenol
(1.78M, hexane solution) was added dropwise. After
completion of dropwise addition, temperature was
gradually raised to room temperature, and stirring was
15 further carried out for 2 hours. Then, 89.0mg (4.94mmol)
of H,0 was gradually added dropwise by a micro syringe
at room temperature. The content became muddy in white.
After completion of dropwise addition, stirring was
further carried out for 11 hours. The white gel solid
20 prepared was dried at room temperature under reduced
pressure to obtain 2.56g of a white powder. As a result
of measurements of 'H-NMR and *C-NMR, a spectrum
according to an unreacted Zn-Et structure was confirmed.
'H-NMR (THF-d8): 01.18 (t,3H, J=7.9Hz, ZnCH,CH,),
25 0.28 (q.,2H, J=7.9Hz, ZnCH,CH,}
13C_NMR (THF-d8): 0 141.9 (m), 141.4 (m, JC-F=233Hz),

139.0 (m, JC-F=245Hz), 131.7 (m, JC-F=236Hz), 12.5 (s,



pent af | uorophenol (1.17M hexane solution) was added 5 dropw se. After
conpletion of dropw se addition, the tenperature was graduall 15ﬁ5§@§6t0
roomtenperature, and stirring was carried out for 2 hours. Then, 91
(17.8mmol ) of H20was gradual |y added dropwi se by a mcro syringe. After
conpl etion of dropw se addition, 10 stuﬁring was carried out for 14 hours.
Vol atile materials were renoved by di sti%! ation under reduced pressure,
and the solid prepared was dried at 12 OcC for 8 hours under reduced
pressure to obtain an ivor owder . éz Pol ynmeri zation 15 After drying
under vacuun1aﬁnﬁﬁﬂabﬂave*¥é£cﬁ%r znali¢Hsdan” i nner vol ume of 400n equi pped
wWth a stirrer an? replaciqg t he ﬂtnnsphere thereof with argon, 190m  of
hexane as a sol ventt 2ZdnF e E 28 #8Rene as a cononomer were charged and

the reactor was hegted to, 700C Af é r.aj % e Uee.. ethyl ene
was fed while adj 'qﬁ;§§¥%ﬁ9e?ﬂé§%n gﬁ%@%&ﬁﬁtég{P i%?@€“£@? k?ter t he
| nsi de of SYS VYRS éﬁgﬂ%&%ﬁﬁl\ﬂ?@%@'ooﬂ%a di'p?ww@i AT BY R Rs
charged, successSivefy, 0. nol- of et hyl enebi s(i ndenyl) zirconi um
dichloride was;2% A3 886n g% kEUatMEIpRbréntnelrebfewd@Rpargen(li9pmL
obtained in the above-nentioned (1) was further charged, and
pol yneri zat i onppvyexsdrd hete sbllereil yadarioml icdhl waexadhelas ya E0A6noméd
carried out for 30 mnutes. As a result of the polynerization, 2.4g of an
et hyl ene - hexemere dhapgellyand thesrebtiiomewasPblept®d L&t i76iCacAELREY was
1.6 X
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm?. After the
10 system was stabilized, 0.25mmol of triisobutylaluminum
was charged, successively, 1.04mol of
ethylenebis{indenyl)zirconium dichloride was charged,
22.1mg (86.21Am01—2n) 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-1-hexene copolymer
was obtained. Polymerization activity was 1.6X .
10’g/mol/h. SCB = 13.73, [7n] = 1.24dl/g, Mw = 79000,
20 Mw/Mn = 1.7.
Example 2
(1) Synthesis of compound (I-2)
Into a 200ml four-necked flask in which the
atmosphere was replaced with argon, 10ml (10mmol) of
25 ZnEt, {(1.02M, hexane solution} and 50ml of toluene were

charged and the mixture was cooled to -78C. Thereto,

6.9m1 (l0mmol) of pentafluorophenol (1.48M, hexane



107 g/mol/h. SCB = 15.54. 5 Exanple 5 (1) Synthesis of conpound (1-5) Into
a 200m four-necked flask in which the atnposphere was replaced; Wt bogggon
after reduced pressure drying under vacuum 20m (20muol) of 'a 2%§éne 10
solution of diethylzinc (1.02 M and 100m of tetrahydrof uran were
charged, and the m xture was cooled to -78t and stirred. Thereto, 8.7m
(10mol ) of pentafl uorophenol (1.17M & ane sol ution) was added

dropwi se. After conpletion of dropwi se addition, the 15 tenperature was
gradually raised to roomtenperature, and stirring was carried qut for 2

hours. Then, 2$9:u§ipn0ﬂ¥d§nﬁﬂqe@fdFEB“ﬁﬁ?-gﬁﬁﬁ%ﬂI%P%Rk%ﬁiﬂﬂoﬁﬁse by a
m cro ' . _Aft | eti fd | ddi tion, | rri '
out T?Lénmg? eﬁgepﬁr&ﬁ‘r’% ABAa HAPgn L SMEFRASES e At BANA SN A A God by
istillation d h | i.ed
120t for 8 houfSolnEEPPPERTEES -p PLL B LA b Pty E Ak CHEo g TR e o) ™
Pol ymeri zat | on 3érﬁﬁigﬁ5@w¢.§ﬂ UOOPECYAGUWEL Lot 86! SYE £ IdHb BBurl nner
ed’'w as an rep

vol une of 400n?-eqU|p rrrer acl ng the atnosphere

thereof wth agganr 18¢ThxOkobliition 20Ka dHd Mexedpedha sobied tand 10m
of 1-hexene as a conononer were charged and the reactor was heated to
700C. After thgomakempeirdteies athee, 28hgmane swadnind Wof eH,0 was ‘
gradually added dropwise by a micro syringe. The content
became white slurry-like. After completion of dropwise
addition, stirring was carried out for 6 hours under
10 reflux condition. Volatile materials were removed by
distillation under reduced pressure from the white
slurry product prepared, and the solid prepared was
dried at room temperature under reduced pressure to
obtain 2.21g of a white powder.
15 {2) Polymerization
After drying under vacuum an autoclave reactor
having an inner volume of 400ml equipped with a stirrer
and replacing the atmosphere thereof with argon, 190ml
of hexane as a solvent and 10ml of 1-hexene as a comonomer
20 were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm?. After the
system was stabilized, 0.25mmol of triisobutylaluminum
was charged, and successively, 1.04mol of
25 ethylenebis(indenyl)zirconium dichloride was charged,

23.4mg (91.24mol-Zn} of the compound (I-2) obtained in

the above-mentioned (1) was further charged, and



adjusting at an ethyl ene pressure of 6kg/cnR. After the 5 inside of system
was stabilized, 0.25mvol of triisobutylalum num was charged, yg@§§@b§ely,
0.39 nol of ethyl enebis(indenyl)zirconiumdichloride was charge

(559nol -Zn) of the conpound (1-5) obtained in the above-nentioned (1) was
further charged, 10 and pol ynerization started. The polynerizati on was
carried out for 30 mnutes. As a result™0r the polynerization, 11.06g of
an et hyl ene-| - hexene copol yner was obtained Pol yneri zation activity was
7.4 X 107 g/mol/h. SCB = 12.79. 15 Exanp PoI nerization After
dryi ng under v&@&@ﬁ%ﬁ#%ﬂﬁ%ﬁmavésr§53F6Pd hgﬂqKﬁ ?a§6PBn¥a§f 400m

equi pped with a _stirr aC|n t he nDspher e w th argon,
190m 20 of he?&ﬁg%%§29%%l é ngig ﬁP of gﬁé oF gﬁﬁnoner wer e
charged and th tQr eat 0 [, _qt f

t enper at ur e, ?ﬁ;}&?ﬂ%ﬁv\% Oelt'd] \%h%l%@t8f q‘ug%:hﬁg'%g'te él.nl?%:{]ear}ezﬁgﬁprgéng&re of

6kg/ CV2 . Aftghgt %%t?%@?%ﬁméfﬁbhtlﬁﬂ a%t%ﬁimé wis 1,

triisobutylalumnum2 successi vel y, 9nol of ethylenebls

(i ndenyl)s zi r coo? gpméiL¢hl, oscte was .4 9ed.] <23 23&119? S@gok- Znpoef, the
conpound (1-3) obtained in 31 July 2006 148 Exanpl e 3(1) was further
charged, and pobymMari=zag.icon was started. The pol ynerization was carried
out for 30 mnutes. As a result of the polynerization, 6.9g of an
Example 3
(1) Synthesis of compound (I-3)
Into a 200ml four-necked flask in which the
10 atmosphere was replaced with argon after reduced
pressure drying under vacuum, 10ml (10mmol) of a hexane
solution of diethy;#inc {1.02 mol/L (M)] and 50ml of
tetrahydrofuran weie chai:ged, and the mixture was cooled
to -78C and stirred. Thereto, 6.9ml {(10mmol) of
15 pentafluorophenol (1l.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,O0 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



et hyl ene- | - hexene copol yner was obtained. 5 Polynerization activity was 4.6
X 107g /nmol/h. SCB 15.39. Exanple 7 (1) Synthesis of conpound3ﬁéﬁ§a Ob@to a
200m four-necked flask in which the 10 atnosphere wa s repl aCe '%Iw
argon after reduced pressure drying under vacuum 20m (20mmol) of a
hexane solution of diethylzinc (1.02M and 100m of tetrahydrof uran were
charged, and the mixture was cooled tol448cC and stirred. Thereto, 26.2ni
(30. 7nmol ) of 15 pentafl uorophenol (1.17M hexane sol ution) was added
dropwi se. After conpletion of dropwi se addition, the tenperature was
gradual |y rai sedntfdmmesn t enperature, and stirring was carried out for 2
hours. Then, 924 1 (5. Immol) of H20 was gradual |y added aropw se by a
mcro 20 syringe. A€tHMRCOTHF edBdn O 4dr dpimke 14ddi4 (Bn IGtET33 412 has
carried out at roomtenperature over naggt. Vol atile materials were

renoved by di sdBP-& i(dh HeF=2£8Haded lgtedsdmb, HniF t#25H8)i d prepared was
dried at 120t fqr ours under reduced pressure to obtain an 25 ivory
powder. (2) Pol§2%r§?;MWﬁFyﬁqu°ﬁrying under vacuum an autoclave having an
?épi] ;LYnSQtO ﬁe ;ffrgrogﬁtglévﬁlﬁggggg i‘v‘&%t%@ﬂé’rag"girﬁ'g%‘g# %PCiﬁgkg%%%g% %d sol vent
and 10m of 1-Pg¥eng a5 fnAl¥PPETEhe of 400ml equipped with a stirrer
and replacing the atmosphere thereof with argon, 190ml
of hexane as a solvent and 10ml of 1-hexene as a comonomer
were charged and the reactor was heated to 70C. After
10 the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm’. After the
system was stabilized, 0.25mmol of triisobutylaluminum
was charged, successively, 1.0i{mol of
ethylenebis(indenyl)zirconium dichloride was charged,
15 3l1.4mg (1224 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
i polymerization, 15.75g of an ethylene-l-hexene
20 copolymer was obtained. Polymerization activity was 3.2
X10’g/mol/h. SCB = 15.23, [n] = 1.2441/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



were charged and the reactor was heated to 70t. After 5 the raise of

tenperature, ethylene was fed while adjusting at an ethyl ene @ﬁQ?EHﬂQGOf
6kg/ CM2 . After the inside of systemwas stabilized, 0.25mol
triisobutylal um num was charged, successively, 0.39 nDI of
ethylenebls(lndenyl)zlrconlun1d|chlor|dg as 10 charged, 27. 0Oy
(7.8.59n0l -Zn) of the conmpound (1-6) t%ined in the above-nentioned (D)
was further charged, and polynerization was started. The pol ynerization

was carried out for 30 minutes resul t of t he pol yneri zation, 1.3g of
an et hyl ene - h&RdHd1om %&#91&%1?12&5%23 f% OB ePEzation activity

[ ol = Q4. l.e 8 Pol
bropyl ene A magREEARYARTT HARAETS aﬁéagﬁﬂeaané pafEs 'féa%sﬁq%% | nner
{epl aced wi th 5Pgon @ Tnafd: B35, ﬁf%nbf‘?‘z’ﬁﬁe@t TR &b (1-2)
obtained in Eﬁaﬁmhel%@ﬁop&r%valoi7hr'h@%&@ls&llwmm aj8s23aqem! of

et hyl enebi s(i ndenyl ) zi rconi um di chl ori dé were 25 charged. In the autoclave,

40g of propyl eagopnsiseNangatbr ¢@iPEEELERC oA ropWIRE (AadDE1oANdthe
pol yneri zation was started. The pol ynerization was carried out for 60 31

July 2006 150tempetraturadswas enddually hsaipoédnesi zadmobempeaguak,a
propyl ene pol yner was obtai ned. Polynerization activity was 2.2
X106g/ nol / h. Mwné stdgringywis cargied out for 2 hours. Then, 321

#1 (17.8mmol) of H,0 was gradually added dropwise by a
micro syringe. After completion of dropwise addition,
10 stirring was carried out for 14 hours. Volatile |
materials were removed by distillation under reduced
pressure, and the_splid prepared was dried at 120C for
8 hours under reducéd pressure to obtain an ivory powder.
(2) Polymerization
15 After drying under vacuum an autoclave reactor
having an inner volume of 400ml equipped with a stirrer
and replacing the atmosphere thereof with argon, 190ml
of hexane as a solvent and 10ml of 1-hexene as a comonomer
were charged and the reactor was heated to 70C. After
20 the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm®. After the
inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 0.314
mol of ethylenebis(indenyl)zirconium dichloride was
25 charged, 9.0mg (724mol-Z2n) of the compound (I-4)
obtained in the above-mentioned (1) was further charged,

and polymerization was started. The polymerization was



Exanple 9 5 (1) Synthesis of conpound (1-7) Into a 300m four-necked flask

I n which the atnosphere was replaced with argon after reduced3lgﬁ§§§%5e
dryi ng under vacuum 16.49g (90.07nmol) of pentaf |uoroaniline an m of
tol uene were charged, and 10 the m xture was cooled to CcC and stirred.
Thereto, 176.6m of diethylzinc (1.02M,k hexane solution) was added, then
the tenperature was gradually raised to room tenperature, and stirring was
carried out over night. The content article becane a white slurry. After
15 stirring was carried out_for under refl ux congi%Lon, vol atil e

S

8 h
material s wer eCREFIEEH YL %REt?PIQgHB%eﬁnd@F A dRB bre € to obtain
18. 32g of li.d duct. Aft dr i t lid duct d duced 20
ressare in vaBRIVIEE G 9% 1o ik 38, SEE T ShRg BB L PR er e
charged in the, 3008}, J s eGkEry AL AT 2 chbUIRN J418, AfapSphEr & vas
repl aced wi th argon, ang{%‘ﬁ'e mXture was stirred a room?érrperature.

Thereto, 17. Oph’gfkd19HTOLE0% AeNtsxf | uorophenol (1.17M hexane 25
sol ution) was added, and stirring was carried out for 68 hours. Volatile

mat eri al S5 wer e gi Py distillation under reduced pressure to obtain a
white 31 July 2006 151 solid. (2) Polynerization After drying under
vacuum an aut ocl{aye syaviigs b of compound (I-5)

Into a 200ml four-necked flask in which the
atmosphere was replaced with argon after reduced
pressure drying under vacuum, 20ml (20mmol) of a hexane

10 solution of diethylzinc (1.02 M) and 100ml of
tetrahydrofuran were charged, and the mixture was cooled
to -78C and stirred. Thereto, 8.7ml (10mmol) of
pentafluorophenol (1.17M, hexane solution) was added
dropwise. After completion of dropwise_addition, the

15 temperature was gradually raised to room temperature,
and stirring was carried out for 2 hours. Then, 275
#£1 (15.3mmol) of H,0 was gradually added dropwise by a
micro syringg. After completion of dropwise addition,
stirring was carried out at room temperature over night.

20 Volatile materials were removed by distillation under
reduced pressure, and the solid prepared was dried at
120C for 8 hours under reduced pressure to obtain an
ivory powder.

(2) Polymerization

25 After drying under vacuum an autoclave having an

inner volume of 400ml "equipped with a stirrer and

replacing the atmosphere thereof with argon, 190ml of



I nner volume of 400m equipped with a stirrer and 5 repl acing the

at nosphere thereof with argon, 190m of hexane as a sol vent an g]%ggg)gf
1- hexene as a conononer were charged and the reactor was heaté 8
After the raise of tenperature, ethylene was fed while adjusting at an
et hyl ene pressure of 6kg/ CM2 . After t§f710 I nsi de of system was
stabilized, 0.25mvol of trlisobutylalum num was charged, successively,
| 9nol  of et hyl enebi s(i ndenyl)zirconiumdichloride was charged, 40.8ny

"1209nol - f th - | [ h b - [ d
(L 200ml 2n) Bl SOTBOUDR A hna ORI 58 g T BB (1
I t ) I f
oL YTET 2211 ONUES S L AL MR YT, WBer

Pol yneri zat i ongget i\ijtan é%&bg&aggg /ngkagiégg[%§§§¥vmgﬁb Lo a iggm

f our - necked flask In |c atnDsp ere s repl argon,

of tetrahydroflHastany é%ﬂ&@méheo%rassh%e(ammk@xafne AT di toR) were

charged, and the m xture was cool ed . Thereto, 14.5nm (32mmvl) of
pent af | uog ophepfibide2 ol Mydtadni abysir ot abanigeldyt ioar)smmasl asieled dr opwi se
for 50 m nutes. After conpletion of dropw se addition, 31 July 2006 152
stirring was ftrikhecbudyliadinminumtwds €barpeldousuchessiveniser ad uBé was

| owered to 20t by ice bath, and 7.3nm (72.3muol) of H20 (9' 9M
tetrahydrofuramoiopgtﬁ@@ylmﬁpbis(indenyl)z1rconium dichloride was

charged, 9.3mg (554mol-Zn) of the compound (I-5)
obtained in the above-mentioned (1) was further charged,
10 and polymerization was started. The polymerization'was
carried out for 30 minutes. As a result of the
poelymerization, 111669 of an ethylene-1-hexene
copolymer was obtained. Polymerization activity was 7.4
X10’g/mol/h. SCB = 12.79.
15 Example 6
(1) Polymerization
After drying under vacuum an autoclave reactor
having an inner volume of 400ml equipped with a sti;rer
e and replacing the atmosphere thereof with argon, 190ml
20 of hexane as a solvent and 10ml of 1-hexene as a comonomer
were charged and the reactor was heated to 70°C. 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, 0.3{4mol of
ethylenebis(indenyl)zirconium dichloride was charged,

23.2mg (90.54mol-Zn) of the compound (I-3) obtained in



added dropwi se for 1 hour. After conpletion of dropw se addition, stirring
was further carried out for 2 hours, then the m xture was sto%q J@i}ﬁﬂﬁ&at
roomtenperature over night. Then, stirring was carried out for ours
under reflux condition (63t). As a result, the conponent (A) was obtained
as an yellow transparent solution. 10 Exgpple 11 Into a 200m four-necked
flask in which the atnosphere was replaced with argon, 40m of
tetrahydrofuran and 40m (80nmol) of zZnEt2 (2M hexane solution) were

h d, dt 1 xt d 15, 5¢C. .Th t 34. 3 80 | f
o e or Bnlinne Tl S HAS eis the Srafdaden: ALAoRP LASTRRAILAN opai o

carri ed ?qt:”éf%ea’éfs%%%t%%ﬁ%% Bt S T S e d ] Lﬁ%ﬁz
' . T , '
(r)n. gg?ﬂes( 40rrrergl Sn&g? tteﬁgg\%;s?tagﬁgeséq ro;fwkggeg)grgyg%%%\auﬁosép%% rbcforqug\ etion

of dropw se addithiyQ@nesil JHdXén¥eSopalined @dls dbtifeal or 60 mnutes and
then, further, at 400C for 120 mnutes. As a result, the m xture was

separ at eds i nt oPalymerspaiteivn 2bctivityg aaki a.¢ a0Uod/welfhw geB article.
Af ter standing them alone at roomtenperature over night, the volatile
conponents wer &5r88vved by distillation, and drying was 31 July 2006 153
carried out at 120cC for 8 hours under reduced pressure. As a result,
17.05g of an y&Ma#RIITd product was obtai ned.

(1) Synthesis of compound (I-6)
Into a 200ml four-necked flask in which the
10 atmosphere was replaced with argon after reduced
pressure drying under vacuum, 20ml (20mmol) of a hexane
solution of diethylzinc (1.02M) and 100ml of
tetrahydrofuran were charged, and the mixture was cooled
to -78C and stirred. Thereto, 26.2ml (30.7mmol) of
15 pentaflucrophenol (1.17M, hexane solution) was added
dropwise. After completion of dropwise addition, the
temperature was gradually raised to room temperature,
and stirring_was carried out for 2 hours. Then, 92U
1 (5.1mmol) of H,0 was gradually added dropwise by amicro
20 syringe. After completion of dropwise addition,
stirring was carried out at room temperature over night.
Volatile materials were removed by distillation under
reduced pressure, and the solid prepared was dried at
120C for 8 hours under reduced pressure to obtain an
25 ivory powder.
(2) Polymerization

After drying under vacuum an autoclave having an



Exanple 12 5 Into a 200m four-necked flask in which the atnosphere was
repl aced with argon, 40m of tetrahydrofuran and 40m (80nnn|)1q%hzgﬁ%?
(2M hexane solution) were charged, and the m xture was coole& t'o cC.
Thereto, 13.7m (32mmol) of 3,4,5-trifluorophenol 10 (2.33M
tetrahydrofuran sol ution) was added dropwise for 45m nutes. After
conpletion of dropw se addition, stirring was carried out at 5t for 90
m nutes and then, further at 400C for 70 m nutes. Then, the tenperature

was | owered to 20cC by jce bath, and 1.30m (72 |) of, k15 H20 s added
dr opwi se for 14@??ﬁrﬁH%&ﬂeA@feﬁoeﬂ%pﬁﬁﬂ¥ﬂPeQﬁ41%%pid§E%

I ed 20cC f 60 m d '
120 it es. :’“tﬁe%talarcegz" Rt R S L T A
I qui rei LI | '
room temper ot uPEARIE 3% grrcLPRRt BhArH 1 Y e Ae Mh & AR

distillation, %Q'edrgzlia&%é’@ar%chrﬂé &b M oRlwdL W atol B0 hPOCs. WdRdr

reduced pressure. ares 10. 39g of an yellow solid product was

obt ai ned. 5 25 Expeplhaiike | Ot émpeLaktulreyr eresiehd lwek £f8dWehehet he
at nosphere was replaced with argon, 40m of 31 July 2006 154

t et r ahydr of ur andsue t4trg atSammethyaknénfirdseiide bExékg/cmbd! Afitew) ther e
charged, and the m xture was cooled to b5r. Thereto, 34.3m (80nmol) of
3, 5-di fl uorophénslide of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 0.34
mol of ethylenebis(indenyl)zirconium dichloride was
10 charged, 27.0mg (78.5/4mol-Zn) of the compound (I-6)
obtained in the above-mentioned (1) was further charged,
and polymerization.wés started. The polymerization was
carried out for 36 minutes. As a result of the
polymerization, 1.3g of an_ethylene-hexene-l copolymer
15 was obtained. Polymerization activity was 8.7 X
10°g/mol/h. SCB = 17.04.
Example 8
(1) Polymerization of propylene
A magnetic stirrer was placed in an autoclave
20 having an inner volume of 100ml, it was dried under vacuum,
and the atmosphere was replaced with argon. Thereto,
70.6mg (2754 mol-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 40C, and polymerization was

started. The polymerization was carried out for 60

LG8Tt B3, stirring



(2.33M tetrahydrofuran solution) was added dropw se 5 for 120m nut es.
After conpletion of dropwi se addition, stirring was carried o 1 Rk Rogf of
90 minutes and then, further at 40t for 70 m nutes. Then, the tenperature
was | owered to 20cC by ice bath, and 0.72m (40mmol) of H 0 was added
dropwi se for 80 mnutes. After conpletlon 10 of dropw se addition, stirring
was carried out at 20~C f or 60 mnuteés®and then, further, at 40r, f or
120 mnutes. As aresult, a white yellow slurry article was obt ai ned.

After standing it al one at roomtenperature over the volatile
conponent s mer@lnéﬁﬁﬁedﬁﬁyadIQSﬂlFa?foﬁhe|E°%ﬁBeHF§?ﬁ&°Waszcgﬁﬂ<9§ 8ut at
120cC for 8 hours under reduced pressure As_a_result n yel | ow

f
solid productPMEYéﬁﬂélPl%HYmERm% taipgds ROLBBRFLEAS %@EE@ F‘%Xsk in
and 4om (sonmBFF of 2oact SH/AAT e < <5 80Pont (B Sridea, “and the
m xture was cog %%ﬁ 1% éSv Thereto, 34.3m (80mmmol ) of
perfluoro-tert- Bn6 (2.33M tetrahydrofuran solution) was added

dropwi se 25 fog 1? FTT-C g%tégmgggphquoﬁ yof dropwi se addition,
stirring was car out at 5t for 90 mnutes and then, further at 40'C

for 70 m nutes. ThQE‘ntoth# JOUWE’ SbuiE enddkdnal ¥ 13606 inlShiels theered to 200C
by ice bath, and 0.72m (40mmol) of H 0 was added dropw se for 80 m nutes.
After conpl et i®dtmosphdrepwiase ragdiddeah, wikth ratrggnwas tear megiard at 200C
pressure drying under vacuum, 16.49g (90.07mmol) of
pentafluoroaniline and 70ml of toluene were charged, and
10 the mixture was cooled to 0C and stirred. Thereto,
176 .6m1 of diethylzinc (1.02M, hexane solution) was
added, then the temperature was gradually raised to room
temperature, and stirring was carried 6ut over night.
TheAcontent article became a white slurry. After
15 stirring was carried out for 8 hours under reflux
condition, volatile materials were removed by
distillation under reduced pressure to obtain 18.32g of
a solid product.
After drying the solid product under reduced
20 pressure in vacuum, 3.68g of the solid product and 100ml
of toluene were charged in the 300ml four-necked flask
in which the atmosphere was replaced with argon, and the
mixture was stirred at room temperature. Thereto, 17.0ml
(19.9mmol) of pentafluorophenol (1.17M, hexane
25 solution) was added, and stirring was carried out for
68 hours. Volatile materials were removed by

distillation under reduced pressure to obtain a white



for 60 mnutes and then, further, at 40r, f or 120 mnutes. 5 As a result,
a white yellow solution was obtained. After standing it al one %1T%%Hk
tenperature over night, the volatile conponents were renoved B; uy
distillation, and drying was carried out at 120r, f or 8 hours under
reduced pressure. As a result, 26.35g of an yellow solid product 10 was
obt ai ned. Exanple 15 Into a 200m f our -¥écked flask in which the

at nosphere was rep laced with argon, 40m of tetrahydrofuran and 40m
(80mmol ) of ZnEt2 (2M hexane 15 solution) were charged, and the mxture
was cool ed to s8l&d.Thereto, 34.3nm (80mml) of 1,1,1,3,3, 3-
hexafluoro-z-proganol (2.33M tetrahydrofuran solution) was added dropw se
for 120 mi nut est2 hf PRAYESHEHZAGIAN of " dropwi se addition, stirring was

e 0 U B e s s SRSy BRI a0
(a0mmol ) of H foNes 98901 61 ' Qou EBpBENWISR LdiroEPaRE! ON Of

dr opwi se addi tT0n, Frring was carri or 60 m nutes and

then, 25 furtheg,;abiNg e hdhdigHERS tHSrSof 6auth, agbhi, t @90yl bew
solution was o t%lﬂEé. After standing it alone at roomtenperature over

ni ght, the volpéihReCasPEylvest ahd MoHOGE 15henere @ avedmbyomer
distillation, and drying was carried out at 120t for 8 hours under reduced
pressure. As awéeeUthargefibaddgtbe zeapdiorowasohiedtgddect’Ofas dftairned.
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, 14mol
of ethylenebis(indgﬁyl)zirconium dichloride was
chaﬁged, 40.8mg (izolzmol-Zn) of the compound (I-7)
obtained in the above-mentioned (1) was further charged,
15 and polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the
polymerization, 1.02g of an ethylene-1-hexene copolymer
was obtained. Polymerization activity was 2.0 X
10°g/mol/h.
20 Example 10
Into a 300ml four-necked flask in which the
atmosphere was replaced with argon, 106ml of
tetrahydrofuran and 40ml (80mmol) of ZnEt, (2M, hexane
solution) were charged, and the mixture was cooled to
25 4T . Thereto, 14.5ml (32mmol) of pentafluorophenol
(2.21M, tetrahydrofuran solution) was added dropwise

for 50 minutes. After completion of dropwise addition,



Conparative Exanple 1 5 (1) Polymerization After drying under vacuum an
autocl ave having an inner volune of 400m equipped with a sti L1 ﬂ

repl aci ng the atnosphere thereof with argon, 190m of hexane gi gy?@ gent
and 10m of 1-hexene as a conononer 10 were charged and the reactor was
heated to 70t. After the raise of tenperature, ethylene was fed while

adj usting at an ethyl ene pressure of 6ktﬁ%nﬁ. After the inside of system
was stabilized, 0.25mmol of trilsobutylal um numwas charged, successively,
1.09 15 nmol of ethyl enebi s(indenyl)zirconium di chl oride was char%gd, Olm
(1009no! ) of ZAELZFTARGYRS Ruxiher sardlieshpuladts ﬁﬁ He? ™ ch&vju:, Ta%d

ﬁ?'nﬁt”‘g!_ZZL;S”Fe“@épﬁé%%%gﬁSfaal% ::% bbby T Bartoo a3 7 rer
tai . 1 [ - - hi i et. '

& 200m T our - nbGRedmmeIdk onth (o e tSaERREPEARAY BE TR LY ar gon
oo e SRABRCEUEF 4pTeap, YINLe UM ol duSTD ety o

solution of die zinc uene were charged and

the mxture wagagiklibd sTRPEnYy wak SHk¥ne00faribdaduntot 4 Aowral,) of
H20 was gradual [y added dropwi sé at roomtenperature. The content article
becane opaque tRedaHOWikiture was stood alone at room temperature over
night. Then, stirring was carried out fdr's hours under
reflux condition (63C). As a result, the component (A)
was obtained as an yellow transparent solution.
10 Example 11
Into a 200ml four-necked flask in which the
atmosphere was replaced with argon, 40ml of
tetrahydrofuran and 40ml (80mmol) of ZhEtz (2M, hexane
solution) were charged, and the mixture was cooled to
15 5C. Thereto, 34.3ml (80mmol) of 3,4,5-trifluorophenoi
{(2.33M, tetrahydrofuran solution) was added dropwise
for 120 minutes. After completion of dropwise addition,
stirring was c_:arried out at 5C for 90 minutes and then,
further at 40C for 70 minutes. Then, the temperature
20 was lowered to 20C by ice bath, and 0.72ml (40mmol) of
H,0 was added dropwise for 80 minutes. After completion
of dropwise addition, stirring was carried out at 20C
for 60 minutes and then, further, at 40C for 120 minutes.
As aresult, the mixture was separated into a transparent
25 liquid article and an yellow gel article. After standing

them alone at room temperature over night, the volatile

components were removed by distillation, and drying was



accordance wth proceeding of the reaction. After 5 conpletion of dropmﬁse
addition, stirring was further carried out for 11 hours. The opas
renoved by distillation under reduced pressure, and drying mas rrired
out to obtain 0.245g of an yeIIOM/soIid (2) Polynmerization 10 After dryi ng
under vacuum an autoclave having an ner vol ume of 400m equipped with a
stirrer and replacing the atnDsphere thereof with argon, 190m of hexane
as a solvent and 10m of 1-hexene as a conobnoner were charged and the
reactor was heated to 70r,. Aft 15 the rai se of tenperature, tg¥lene was

1I‘ed \é\hl I ]e adj GéFFﬁ@da?uBrﬁ%tlﬁﬂ n§°5r%§’sq}+"e'3 ypdgEgre ed presgn
nsi de of syst t 0.2
char ged, su%:/ce%eénl \évg% : %QO lszg:’s%fogt A gﬁi%f’é’{ :SI ég%t g&?a#%onl u%was

di chl ori de was harged 29.9ng (146/Lnmol) of /t-oxo-bis(diethylzinc)
obt ai ned in th%ggsgosdﬁentloned (1) was further charged, and
pol ymeri zationg Laried. The polynerization was carried out for 30

m nutes. As a resu t of the pol ymeri zation, 0.663g of an ethyl ene-1-hexene

25 copol ygrer was Otrtr?d&%ﬂ Zcﬁﬂﬁl/”EbhiahLe@ke@Ctﬂl\&d}N RswHick tX&01g/ nol / h.
SCB = 13.96, 1.30dlI/g, = 88000, Mw M = 1.9. 31 July 2006 158 Exanpl e

17 (1) Synthesaﬁmegphb&épwmgﬂﬁaplamﬁmnnxymzangonlnmonﬂ.2ﬁDn1 f our - necked
flask in which the

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 carriec_i'out at 5C for 90 minutes and then,
further at 40C fof 70 minutes. Then, the temperature
was lowered to 20C by ice bath, and 1.30ml (72mmol) of

15 H,0 was added dropwise for 145 minutes. After completion
of dropwise addition, stirring was carried out at 20T
for 60 minutes and then, further, at 40C for 120 minutes.
As aresult, the mixture was _separated into a transpa;ent
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



at nosphere was replaced with argon after reduced 5 pressure drying under
vacuum 50m of hexane and 10m (10mmol) of a hexane sol ution ?f 200
diethylzinc (1. 00nmol/L) were charged and the m xture was cooPe(Ju']ty -98r,.
Thereto, 20m (20mmol) of a hexane solution (1.Oml/L) of pentaf

| uor ophenol was gradual |y added dropwi se at room 10 tenperature. The
content article becane white slurry in 134ccordance with proceedi ng of the
reaction. After conpletion of dropwi se addition, the tenperature was
gradually raised to roomtenperature, and stirring was further carried out
for 4 hours. Thetwahydrafiurapranphrdnl  sRmnekhA5ht1E by (BM.t PEXOR® with a
glass filter, and drying was carried out_under reducedwgressure tQ obtain

3.34%:9 (7. 90nMFOLAGHPNY WHKe (Cﬁtqgi%‘?d‘l FROpHRE MK LYFRCVES SRR &0l i d.

13 G NMVR (THF-d8): 6 141 4 - F=233Hz), , 141. 8 .2 139 0

JC F:249H§), 1%?-7 ?ﬁ?ré’réﬂz(:?éeéﬂl (g%““‘ﬁ%ﬂn%% i gar"r gf‘rﬁ}‘[" r°%§}%/ﬂ“;nign under
: . 2 ! )

Stirrer ana bt Aty Stk danonEat CpdiBLbpl Vs ISR Sl

hexane as; a Soﬂfﬁgg%g@gn& %t.OLf ek&eésmﬁlaii_%nceﬁvaeaswisaea&ast&abae,d and

the reactor was to . After the raise of tenperature, ethylene
was fed while 3%1:}9&)&32995 cdbBiadiost 350 eoraddylient 4y anslitheal, 6kg/

CVe . After the inside of systemwas stabilized, 0.25mml of
triisobutyl al uFhpunewasatchdPedorsGocminutels)., Theéld, the temperature

was lowered to 20 by ice bath, and 0.72ml {40mmol) of
H,O0 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 temperature 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 perfluoro-tert-butanol
(2.33M, tetrahydrofuran solution) was added dropwise

25 for 120 minutes. After completion of dropwise addition,

stirring was carried out at 5C for 90 minutes and then,

further at 40C for 70 minutes. Then, the temperature



nmol of ethyl enebi s(indenyl)zirconiumdichloride was 5 charged, 40ng
(929nol ) of the zinc conpound obtained in the above-nentioned (1 )ﬂ 6
further charged, and polynerization was started. The pol ynmeri Zati on was
carried out for 30 mnutes. As a result of the polynerization, 1. 35g of
an et hyl ene- 1-hexene copolymer 10 was phtained. Polymerization activity
was 2.7X 101g/nmol/h. SCB = 16. 8, [ 7771 = 1. 41dl/g, Mv = 97000, Mw M
2.2. Melting point was 111.5t . Exanple 18 (1) Synthesis of

(our - necked 1 H8R. LRVRREGh ePheO CarRb b Hizs ArEbaciA b PRt S oss. arg
10. 6mmol f hyl bay id (979 50m . of d and
tne mxture wedrobaddra Fsevig g ibpSea  ALEAE HhBoaT IR, "
articl e, 20. 8he 4240l hoffs A 2 el g NGNS SOLU ) Sy Gdec

dropwi se. A whi precipitate was prepar I'n accordance W th increase
of the amount phrHPERILSRes2EME tH¥h, LhEeheeOMPE QNONEBE B PRWHR €3I ti ON,

the 25 tenperature was gradually raised to roomtenperature, and stirring

was further casgidedilt, arwhibowslldnaclvtiod wdiTobtalndfDRAY tef
pent af | uor ophenol (1.78M hexane 31 July 2006 160 solution) was gradually
added dropw sestandiay hti adomes atf wrddrertengper&tupeat ofreor nighthothe. The
sol vent was renoved by distillation under reduced pressure, and dryi ng was
volatile components were removed by distillation, and
drying was carrie‘d out at 120C for 8 hours under reduced
pressure. As a result, 26.35g of an yellow sclid product
10 was obtained.
Example 15
Into a 200ml fqﬁr-necked flask in which the
atmosphere was rep.laced-with argon, 40ml of
tetrahydrofuran and 40ml (80mmol) of ZnEt2 (2M, hexane
15 solution) were charged, and the mixture was cooled to
5C. Thereto, 34.3ml (80mmol) of 1,1,1,3,3,3-
hexafluoro-2-propanol (2.33M, tetrahydrofuran
solution) was added dropwise for 120 minutes. Aftler
completion of dropwise addition, stirring was carried
20 out at 5C for 90 minutes and then, further at 40C for
70 minutes. Then, the temperature was lowered to 20C
by ice bath, and 0.72ml (40mmol) of H,0 was added dropwise
for 80 minutes. After completion of dropwise addition,
stirring was carried out at 20C for 60 minutes and then .
25 further, at 40C for 120 minutes. As a result, a white

yellow solution was obtained. After standing it alone

at room temperature over night, the volatile components



carried out to obtain 6.06g of a white powder. 5 (2) Polynerization After
dryi ng under vacuum an aut ocl ave having an inner vol une of 40@qﬁ¥§gﬂkgped
with a stirrer and replacing the atnosphere thereof with argon, Oom of
hexane as a solvent and 10m of 1-hexene as a cononomer 10 were charged and
the reactor was heated to 70t. After theg raise of tenperature, ethylene
was fed while adjusting at an ethyl ene pressure of 6kg/ Cv . Af ter the

i nside of systemwas stabilized, 0.25mmol of triisobutylalum numwas

h d, ively, 1.Qki 15 mol of ethyl enehis(indenyl)zi '
i Chi'or | do. wasweERergaaved iy i Lo artes” G Hevdmbovan AR ea Gt nec
in the above- tJ 1 furth I | zat
star gfﬁﬁ%ﬁ%ﬁf@“ﬁ?éﬂ%ﬁ“\@%@rEég}cf#%%@?a%ee?ﬂopr%%%#%u{e 2 R8st of
PCH epes gl 4@¥§ 55{§g rwas
obtaineg. %oly%éf%ggtPgﬁEﬁ%??%i%@ﬂmgém%58§§fgécg$nD / h. %ﬁ%fe 19 (1)
Synt hesi s of cggﬁﬁwgﬁgﬂvg)Eggm pgoja 100m flask in which the atnosphere

was replaced with argon, 18.3 (18. 7nmol ) of diethylzinc (1.02M hexane
solution)s and 1@ pefiyndriepngcyene 31 July 2006 161 charged and the

m xture was cooled to -78t. Thereto, 10.5m (18.7mol) of
pent af | uor ophenol (1AZ&Hr devdmy undext vacuuvasngaadoallayeatidasd ndr apw se.
Alter inner volume of 400ml equipped with a stirrer and
replacing the atmosphere thereof with argon, 190ml of
hexane as a solvent and 10ml of l1-hexene as a comonomer
10 were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm’. After the
inside of system was stabilized, 0.25mmol of
triiscbutylaluminum was charged, successively, 1.0u4
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 (10mmol)} of a hexane

solution of diethylzinc (1.02meol/L) and 50ml of toluene

were charged and the mixture was stirred. Thereto,



conpl etion of dropwi se addition, tenperature was 5 gradually raised to room
tenperature, and stirring was further carried out for 1 hour. Tqﬁ :M%gm

of a toluene solution of 1.0 g (9.36mmol) of 1,3-cyc|opentane3io a

m xture of cis -isoner and trans -isoner; manufacturedby Aldrich Co.

Ltd.; purity = 959 was gradually added Qp dropw. Lse at roon1tenperature
and stirring was carried out over nigh% Then, the solvent was renoved by
distillation under reduced pressure, and the solid prepared was' dri ed at

t t d to obta f th d
(1°8). 15 (2) "Bl pRer (Ad) (oF g At oL, AT, GrBRVEARP havi ng
i | 0 th a st d | th
Al mospher e ( heREof Ot TBIGH \060n of hexane fs 4 sol vent and 10m of
1-hexene as a CO”D'?ﬂ{B” &Qté‘ﬁﬁeai‘-'ﬂ%ﬁ%db%'&%ﬂ&eoeﬁd&%%f)fén"‘gglﬁ%@% 94, to 70t.

After the raise of tenperature, ethylene was f justing at an

ethyl ene pressyrgo®iiable® wih - cé@dih&eof'%ﬁbﬂ%é&cﬁi@ﬁenlﬂﬁér
stabilized, 0.25mmol of triisobutylalumnumwas charged, successively,

1.0a 25 rel of conpleenoh of agepwisd raiiitiod] cht orriagweas ghatged,
36.3ng (1229nol -Zn) of the conpound (1-8) obtained in the above-nentioned
(1) was furthecachaegedut3folulll 2006rs 16Zhangdojvieyrtewantreamowed byart ed.
The polynerization was carried out for 30 mnutes. As a result of the -
pol yneri zati ondi9tidldgtdongmndlesy | rgduced.- pEReAEr&ep@nthedrying 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 eqguipped with a stirrer and
replacing the atmos?here thereof with argon, 120ml of
hexane as a solvenf and IDml of 1-hexene as a comonomer
were charged and the reactor was heated to 70C. After

15 the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm’. After the
inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 120u
mol of ethylenebis(indenyl)zirconium dichloride was

20 charged, 29.9mg (146 4mol) of U -oxo-bis(diethylzinc)
obtained in the above-mentioned (1) was further charged,
and polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the
polymerization, 0.663g of an ethylene-l-hexene

25 copolymer was obtained. Polymerization activitywas 1.3
X10°g/mol/h. SCB = 13.96, [71] = 1.30d1/g, Mw = 88000,

Mw/Mn = 1.9.



was obtai ned. Polynerization activity was 1.1X 5 101g/nol/h. Exanple 20
(1) Synthesis of conpound (1-9) Into a 100m flask in which thg %gaégﬁere
was replaced with argon, 1.01g (8.04nmmmol) of 1,2,3 10 tri hydr Q? e
and 30m of toluene were charged, and the m xture was stirred and cool ed
to &. Thereto, 15.8m (16.1mml) of djgfhylzlinc (1.02M hexane sol ution)
was added dropw se. After conpletion of dropw se addition, tenperature was
gradually raised to 15 roomtenperature, and stirring was further carried

out for 24 hoyrs. ﬁtergéo, 4.0mM (8.0mol) of pentafluorophenol (2M
t ol uene sol uti 35;‘?5&’9% ©added dropwise at roomtenperature. After conpletion

o1 uene s ) arof . bo e
Then. volaii 1 o otk S TAFESRAR. oF IR R L of e pbRS Bthelhe "eal ia O
prepared was dri ed ﬂ%é?gghf)bﬁﬁpﬂﬁtﬂrn% A}[f:[&QHCEH_ RheERULEd O Obtain

the conmpound (1-9). ol ynerization ter drying under vacuum an

aut ocl ave havi B.Qm%%pﬂél‘berwé/@ﬁ@?l&éeéogﬂheﬁlﬁgmﬁchf\ééf‘ Pedbibbger and
repl aci ng the atnosphere thereof " with argon, 190m of 31 July 2006 163

hexane assa sopyerisuaid dk§nin@funddexencudn, asonNvoEMhexawe anghangad and
the reactor was heated to 700C. After the raise of tenperature, ethylene
was fed while (10mmol) of a hexane solution of diethylzinc (1.00mol/L)
were charged and the mixture was cooled to -78C. Thereto,
20ml (20mmol) of a hexane solution (1.0mol/L) of
pentafluorophenol was gradually added dropwise at room
10 temperature. The content article became white slurry in
accordance with proceeding of the reaction. After
completion of dropwise addition, the temperature was
gradually raised to room temperature, and stirring was
further carried out for 4 hours. The white solid prepared
15 was separated by filtraticn 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 soliq.
’C-NMR (THF-d8): 0 141.4 (m, JC-F=233Hz), 141.8
20 (m), 139.0 (m, JC-F=249Hz), 131.7 (m, JC-F=236Hz)
(2) Polymerization
After drying under vacuum an autoclave having an
inner volume of 400ml equipped with a stirrer and
replacing the atmosphere thereof with argon, 190ml of
25 hexane as a solvent and 10ml of l-hexene as a comonomer

were charged and the reactor was heated to 70C. After

the raise of temperature, ethylene was fed while



adjusting at an ethylene pressure of 6kg/ CM2 . After the 5 inside of
systemwas stabilized, 0.25mol of triisobutylal um num was Ch%ﬁ%§§HMMG
successively, 1.09 nmol of ethylenebis(indenyl)zirconiumdichlori

charged, 26.0ng (119/tnol-2Zn) of the conpound (1-9) obtained in the above
-nmentioned (1) was further charged, 10 g polynerization was started. The
pol yneri zation was carried out for 30 nutes. As a result of the

pol ymeri zation, 0. 24g of an ethylene- | -hexene copolyner was obt ai ned.

of tompound (1 56119 SARS A 6 e ASES RARAEIFS RS ARAUSTRerALREE thep! aced
ith 07 d 30m of

}[MO][ ueﬁregagre chgl%d‘é(%e ﬁng]éétgﬂe%%‘% %&P@”v&% é‘f‘ix ?égglgﬁglgggl ed toOOcC
Thereto, 23. 7y &ﬁ%%&%%w&iﬂhmt Whls? a2 M DEE2RE veigr,utl' Yy vas

added dr opw se. ter et1on of ropmn at'ure was

gradual | y ra'Sﬁ@lt%fré%ﬁ?i@ﬂ@ﬁiﬁ?ﬂh@en%@qﬁifdddiﬁhwﬁfcﬁﬂbkﬁa%‘WH§'ed out
25 for 24 hours. Thereto,” 12.1m (24.2mol) of pentafluorophenol (2M

tol uene sl uti ehaysi AddEGhg draoMindd Jabfr @R enRe tahpotin Aidia G| et i on
of 31 July 2006 164 dropwi se addition, and stirring was further carried
out over nightin Ehen abubatimértiabed 419 werse franthved ddyargdedti | Badi on
and the solid prepared was dried at room
polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the
polymerization, 1.35g of an ethylene-1l-hexene copolymer
10 was obtained. Polymerization activity was 2.7X
10°g/mol/h. SCB=16.8, [N] =1.41dl/g, Mw = 97000, Mw/Mn
= 2.2. Melting poin_f was 111.5T.
Example 18 '
(1) Synthesis of bis(pentafluorophenoxyzincoxy)
15 methylborane compound
Into a 200ml four-necked flask in which the
atmosphere was replaced with argon, 655.4mg (10.6mmol)
of methylboric acid (97%) and 50ml of toluene were
charged and the mixture was cooled to -78T. While
20 vigorously stirring the slurry article, 20.8ml
(21.2mmol) of ZnEt, (1.02M, hexane solution) was added
dropwise. A white gel precipitate was prepared in
accordance with increase of the amount of dropwise
addition. After completion of dropwise addition, the
25 temperature was gradually raised to room temperature,

and stirring was further carried out for 2 hours. Thereto,

11.9m1 (21.2mmol) of pentafluorophenol (1.78M, hexane



tenperature under reduced pressure to obtain 7.89g of 5 the conpound
(I-10). (2)Polynerization After drying under vacuum an aUt0C|%M9mpﬁﬁkﬁg an

i nner volume of 400m equipped with a stirrer and replacing the  at’nosphere
t hereof with argon, 190m of 10 hexane as a solvent and 10m of 1-hexene as
a conmononer were charged and the reactQr was heated to 709C. After the
rai se of tenperature, ethylene was fed AP e adj usting at an ethyl ene
pressure of 6kg/ CM2 . After the inside of systemwas stabilized, 0.25nmol
of is triisobutylalum num was charged, successively, 1.09 nol of

et hyl enebi s(i né&HHHEeR k ysisuar afupildy addedArenmiged angbsigrdng3oas| - Zn)
of the com:)oun%(ljll | -10 obtai hed. in the above-nentioned (1) was further

charged, and i AT WRY LN tddRoYhE - %%/ﬁ@lli"_?é’ttl Bﬁsvﬁ%mo‘ﬁ)d
cthyl enee 1- hoRdnd BaRariARaet dhd St Rt oed s dRRITS e d8 Y19 P 0ee.
To0n! 118k i noWREERd R EReaREran, i 08 o & JAETPR Bhalkr) o © °
(8.2mmol )5 of di ghlyypalimeddi 24k ¥og006 165 (1.02M hexane sol ution) and
10m of toluene were charged, and the m xture was stirred and cooled to -
780C. Thereto, 4.6mf{&r289PihgolindRyH AfddiPPAeN@htoclave having an
inner volume of 400ml equipped with a stirrer and
replacing the atmosphere thereof with argon, 190ml of
hexane as a solvent and 10ml of l-hexene as a comonomer
10 were charged énd the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm’. After the
inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 1.0
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, 3.429g 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



(1. 78M toluene solution) was gradually added dropwi se. 5 After conpletion

of dropw se addition, tenperature was gradually raised to roorg_} Tulv 2006
tenperature, and stirring was further carried out for | hour. Her. (9.979
(2.0mol) of calix [ 4 1 arene (89 % (manufactured by aldrich Co, ) (2M
tol uene sol ution) was added, and stirring;was carried 10 out over night.
Then, volatile materials were renoved by distillation, and the solid
prepared was dried at roomtenperature under reduced pressure to obtain

vacuum an aut ol ROORE, G Fhe PSR TR B hato cotf et ArTRt.
stirrer and rE?Lﬁ:l.i%ﬂ‘g(o#@?@gg?ipgfrﬁeﬁ@ﬁ%iﬂfor‘yrptﬂér?&ﬁoﬂhh j@gg‘% 0 artlggxane

as a solvent an ene as a cononone were C

reactor was he%tcﬁﬂaﬁi)orfp'&SA%EﬁHu%Qltyh%d@éé%ﬁé&%fgg?rﬁtf'érca‘:“n ethyl ene was
t g/ Cwe .

fed while adjusting at an ethyl ene pressure of After the

i nsi de of syst efomplse SicWi bf z@dopWidemaddinfion J | t&RPELitarenyBem was
charged, successively, 1.0a nol of ethyl enebis(indenyl)zirconium

di chl ori de was gzadihalyediaike @np o tempéa toiré heamd ngpod el i g -wds
obtained in the above -nentioned (1) was further charged, and

pol ynmeri zat i onfnEEhanceatictheutofpred haukronThas , 3100l 9f 2006 186
carried out for 30 minutes, As a result of the polynerization, 0.084g of

an et hyl ene- hef@dattion 5ol yfde (RS opral ARf lpdwrsioranbanedieditd was

L7 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
distillation under‘feduced pressure, and the solid
prepared was'dried at room temperature under reduced
pressure to obtain 5.44g of the compound (I-8).
15 (2) Polymerization
After drying under vacuum an autoclave having an
inner volume of 400ml equipped with a stirrer and
replacing the atmosphere thereof with argon, 190m; of
hexane as a solvent and 10ml of l-hexene as a comonomer
20 were charged and the reactor was heated to 70TC. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm?. After the
inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 1.0
25 mol of ethylenebis(indenyl)zirconium dichloride was
charged, 36.3mg (1224mol-Zn) of the compound (I-8)

obtained in the above-mentioned (1) was further charged,



X 10" g/ mol/h. 5 As descri bed above in detail, according to the present

i nvention, a conpound other than a conpound of Goup XlIII as a&1cg d
capable of formng a catalyst for addition polynerization which reéveals a
hi gh polynerization activity by using as a catalyst aid 10 conponent for
activation, is provided, and a productiqp, nethod of the conpound, a
cat al yst conponent for addition polynerization conprising the conpound, a
catal yst for addition polynerization which is nade by using t he conpound

oy o o™ B FOLABELFALARY JEGSELAVLLY, A BT, BAELTL SR BaECS o
polynerlzatHmmcégfigaogthgoIS%ohﬂﬁhﬁgggi & 7?C£§talne Ak €l ectron

wi t hdraw ng group-contai ni ng netal conpound by a process

conpri sing contmwriaatioa (9) 5850 &n AQBFT eI DRERVNENS J_ﬁh@fence

of an ether conpound as a solvent: (a) a conpound represented by the

general fornul avdsl]obtabhid. Itploli_.»&e(ﬁ)zaetmm@@ﬂﬂvieyr @asntied Wy the
general formula [21, R 1 p-: H[21, and (c) a conpound represented by

the general foriffigdnjod¥h. 15 R 2 g-2j | H2 [3] wherein in each of the
gener al fornulégxgéélgozg31 M
(1) Synthesis of compound (I-9)
Into a 100ml flask in which the atmosphere was
replaced with argon, 1.01lg (8.04mmol) of 1,2,3-

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, hexane
solution) was added dropwise. After cbmpletion of
dropwise addition, temperature was graduélly'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 so0lid 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



represents an atomof Goup Il to XIl or the |anthanide series of the
Periodic Table; c represents a 20 val ence of M, L' represents ﬁﬁ?ﬁd&ﬁm
atom a halogen atomor a hydrocarbon group; when a plural nuriber -o L"s
exist, they nmay be nutually the sane or different; R 1 represents a

hal ogen atom containing group; R 2 reppgsents a hal ogenated hydrocarbon
group; when a 25 plural number of R 2, s exist, they nmay be nutually the
same or different; each of T' and J1 independently represents a nitrogen

310 Pespect i varg it e LrteTTEns Aha aBH3, A o TEERERS o o edHetomas i s o

J1, respectiv

oM o SL0UP e, Hasibel AR9nd SRS LBYLacEROT N A sl m 2

wherein the atomis conmpoun T
pol yrrer i sat i on tHeOTER0RSS| 6F BAipBLATLEY Wity Nag! PUR- wHREAI N NY
metal compound (I) of any one of clainms | to~3.
adjusting at an ethylene pressure of 6kg/cm’. After the
5 inside of system was stabilized, 0.25mmol of
triisobutylaluminum was charged, successively, 1.0
mol of ethylenebis(indenyl)zirconium dichloride was
charged, 26.0mg (1194mol-%n) of 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
polymerization,0.24§ofinlethylene—l-hexenecopolymer
was obtained. Polymerization activity was 4.8 X
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 (8.07mmol) of 1,2, 3-
trihydroxybenzene and 30ml of toluene were charged, and
20 the mixture was stirred and cooled to 0C. Thereto,
23.7m1 (24.2mmol) of diethylzinc {(1.02M, hexane
solution) was added dropwise. After completion of
dropwise addition, temperature was gradually raised to
room temperature, and stirring was further carried out
25 for 24 hours. Thereto, 12.1ml (24.2mmol)} of

pentafluorophenol (2M, toluene solution) was added

dropwise at room temperature. After completion of
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dropwise addition, and stirring was further carried out
over night. Then, volatile materials were removed by
distillation, and the solid prepared was dried at room

temperature under reduced pressure to obtain 7.89g of

the compound (I-10).
(2)Polymerization

After drying under vacuum an autoclave having an
inner volume of 400ml equipped with a stirrer and
replacing the atmosphere thereof with argon, 190ml of
hexane as a solvent and 10ml of l-hexene as a comonomer
were charged and the reactor was heated to 70C. After
the raise of temperature, ethylene was fed while
adjusting at an ethylene pressure of 6kg/cm’. After the
inside of system was stabilized, 0.25mmol of '
triisobutylaluminum was charged, successively, 1.04
mol of ethylenebis(indenyl)zirconium dichloride was
charged, 38.6mg (1334mol-%Zn) of the compound (I-10)
obtained in the above-mentioned (1) was further charged,
and polymerization was started. The polymerization was
carried out for 30 minutes. As a result of the
polymerization, 0.13g of an ethylene-1-hexene copolymer
was obtained. Polymerization activity was 2.6X
10°g/mol/h.
Example 22
(1) synthesis of compound (I-11)

Into a 100ml flask in which the atmosphere was

replaced with argon, 8.0ml (8.2mmol) of diethylzinc
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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.
5 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]larene (89%) (manufactured by aldrich Co, ) (2M,
toluene solution) was added, and stirring was carried
10 out over night. Then, volatile materials were removed
by distillation, and the solid prepared was dried at
room temperature undér reduced pressure to obtain 2.52¢g
of the compound (I;ll).
(2) Polymerization

15 After drying under vacuum an autoclave having an
inner volume of 400ml eguipped with a stirrer and
replacing the atmosphere thereof with argon, 190ml of
hexane as a solvent and 10ml of 1l-hexene as a comonomer
were charged and the reactor was heated to 70°C. 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, 1.0/
mol of ethylenebis(indenyl)zirconium dichloride was

25 charged, 41.2mg (117 4mol-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 compound, a
catalyst for addition polymerization which is made by :
using‘the compound and reveals a high polymerization
activity, and an efficient process for producing an
Olefin polymer using the catalyst for addition

polymerization, are provided.
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CLAIMS:

An electreon withdrawing group-containing metal compound
(I) obtained by a process comprising contacting (a),
(b) and {c¢) described below in the pregence of an ether

compound as a sgolvent:

(a) a compound represented by the general formula [1],

MLC [1]

(b) a compound represented by the general formula [2],

R'p-1T'H [2], and

(¢} a compound represented by the general formula [3],

R%q-20"H, (3]

wherein in each of the general formulae [1] to [3], M
represents an atom of Group III to XII or the
lanthanide series of the Periodic Table; ¢ represents a
valence of M'; L' represents a hydrogen atom, a halogen
atom or a hydrocarbon group; when a plural number of
L''s exist, they may be mutually the same or different;
R' represents a halogen atom-containing group; R?
represents a halogenated hydrocarbon group; when a
plural number of R*'s exist, they may be mutually the
same or different; each of T* and J* independently
represents a nitrogen atom or an oxygen atom; and each
of p and q represents a valence of T' and J%,

respectively.

The compound according to claim 1 wherein M' is an atom

of Group XII.
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The compound according to c¢laim 2 wherein the atom is

Zinc.

A catalyst compound for addition polymerisation
composed of the electron withdrawing group-containing

metal compound (I) of any one of claims 1 to 3.



