; e3eS5P**+d/ 0t 565T5t 1 12 August 2002 TRANSI TI ON METAL COVPOUND, CATALYST
ONENT F YMERI ZATI ON, CATALYST FOR CLEFI N POLYMERI ZATI ON

ND PR&ESSM@MG OLEFI NI C POLYMER BACKGROUND OF THE | NVENTI ON
ield of th i he present invention relates to a2tAagsstt 2002 et al
onpound usef ul *@¥%%4 cat al yst conponent for ol efin polynerization, a

catal yst for olefin polynerization and a process for producing an olefinic
polymer. In nore particular, the present invention relates to a new

transition netal conpound being able to be easily synthesized, a catalyst

conponent f OTRANSIITIQOMATAT COMBOURDPCASADY STACOMPONENT iFOR OHER IN

conpound, a catalyst for olefin polynerization exhibiting a high

pol yneri zat i POLAMERI 2ZATION pot XTRLYZat FOR CLEHFEN op@LYNERTiZAC 198 d AND

transition metal conmpound, and a process for efficiently producing an

ol efini c homprolcEsy FOR EROPUEIRG OS/PFINEE dpoataERSt conponent for ol efin

pol yneri zation. Description of the Related Art Reports concerning the

pol ymeri zati on of ol efins such as ethylene, propylene and the |ike using a
ni ckel and pal | adi um conpound as the transition nmetal conponent of a

cat al yst havekeikdwie! oF KRREN rnvENT IR €, a process 2 12 August

2002 using a conpl ex containing a phosphorane conpound as a ligand is
reported in 1) W Kl , .tel, Journal of Mbdlecular Catalysis,
Vbl.41(1987)%lfgég(ﬁ%%apgbﬁﬁgg?khgﬁhlhaupt, A. H. Janowi cz, J.Cal abrese and
S.D.Ittel, Jourpal of meg ience, A ., Pol r. Chem stry, .Vol.25(1987),
1989; U. K abunbg,geT%ie‘lF;ﬁ‘%‘?/‘b,lbg%f‘ doT i Lot £8 ,an]ﬁPﬂéry“t W fetal
Organonetal lic _Chemi stry Vol 334(1987), .141. and 2) WKejm _R Appel ,.
A. St or eck, C.%Wgoeﬁnéndyﬁrﬁ%]jddaa}%, 2Ang T of %Orfﬁ?tr n%?FoncngeeEHPti on
in English, Vol. 26 (.1987 , 1012, ~or  3.) H.ga%azama, S.lgai and K. I naoka,
Japanese Pat &% 123E1 B8R (IR XEY) TREi 0defAs PO LYASH 122k LO0sAAE a
ni ckel conpl ex havingﬁa chelate type NOligand is reported in
S. Y. Desj ar di s, PROGEBEv L PrOausamy B.nvwgl@f iBHC AN BB N AP RN t e
and WKeim Journal of Organonetallic Chem stry Vol.544(1997), 163, and a
process usi n@Pax EbFpl eX: havhfg RreSeRtnelvypatiioganteprdsd ed by agl pewal , a
di ket one and acenapht hene quinone with various kind of substituted aniline
conpounds i n #©3ngikigphneehalc. FPrRpoungh &eimng Brakkdarte Joar naasofly
Anerican Chem cal Society, Vol.117(1995), 6414; L.K Johnson, S. Mecking and
M Br ookhart, synkhesisedAneridcan Chkalrat Sociangongnt. 11&0r096)9le6in
CMKillian, D.J.Tenpel, L.K Johnson and M Brookhart, Journal of Anmerican
Cheni cal Soci e@glwarizgtioasyompté64ng said transition metal compound,

a catalyst for olefin polymerization exhibiting a high

polymerization activity in polymerization of the olefin

using said transition metal compound, and a process for

efficiently producing an olefinic homopolymer and

copolymer using said catalyst component for olefin

polymerization.

Description of the Related Art

Reports concerning the polymerization of olefins such
as ethylene, propylene and the like using a nickel and

palladium compound as the transition metal component of

a catalyst have been widely known. For example, a process

VAR
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3 and WD 96/23010. 12 August 2002 WO 96/ 23010 describes in Exanple 205 that
an oligoner is obtained by contacting ethylene with a catalyst using a
Sonpl ex of 2,2'-isopropylidenebis[(4s)-4-nethyl-2 oxazoline]nickel bromn de
and nethylalunlnoxane However, these catal ysts have beemzn@@g@&wﬁggz
satisfied fromthe viewpoint of pol rization activity in olefin

pol ynmeri zati on. Fromthe above-nentioned circunstances, the subject to be
sol ved by the present invention, nanely, the object of the present
invention is to provide a new transition netal conpound being able to be

I h f I f
ol ymer S5 £a0eRp %Z?coﬁﬁotn%%ﬁi‘m%a}air%iﬁ?%ﬁv%‘%’%ﬁ?%@m%ioa%%naaoapr. sing
idt t t al t f t
exhi bi {?ﬁgiga' rﬁ$g”hxesp§qm$€a§t+gnfacﬁ- BLRP P o ir SEE o BREBRY ol ef i n
using said traES|thon net al ﬂgound andbf%ﬁ%ocess f or eff|C|entI

produci nd &8t EFPRE ﬁﬁﬁﬁﬁ%Y? R b P rudidig <hi §t EEPBP?st

conponent_for_ol efin polynerization. SUVWARY OF THE | NVENTI ON The present
i nvent i orRf ri¢hRauPte aht aﬂéi“f’iwd-r?’%mta] CHhporiRaer epRreseht Ralbbethe

followng fornmula ( 2 é a catal yst conponent for olefin
pol yneri z8@eBR2¢onpfi s ﬁéﬁmﬁﬁjtﬁ%ﬁﬁnFP@n Aet alP FaffiindCheméstalyyst for
ol efin 4 12 August 2002 pol ynerization using said transition netal
conmpound &@H- 28X 188dNor 1999 dedbrk babunbeewT & -t lal st D § Ok Rokefina
pol ymeri zation using (A, (B), and (C) and/or (D) described below, and a
process f%erIbuadbngzﬂpuﬂmﬂlnic0¢nyN©rgahemauakﬂkdinsChgmistry
honopol yneri zed or olefins are
Vol.334(1987), 141, and 2) W.Keim, R.Appel, A.Storeck,
C.Kruger and R.Goddard, Angewandte Chemie International
Edition in English, Vol.26(1987), 1012, or 3) H.Nakazawa,
S.Igai and K.Imaoka, Japanese Patent Publication
(Unexamined) Hei 8-143623. A process using a nickel complex
having a chelate type ©N-0O 1ligand is reported in
S.Y.Desjardins, K.J.Cavell, J.L.Hoare, B.W.Skelton,
A.N.Sobolev, A.H.White and W.Keim, Journal of
Organometallic Chemistry Vo0l.544(1997), 163, and a
process using a complex having a diimine type ligand
prepared by glyoxal, a diketone and acenaphthene quinone
with various kind of substituted aniline compounds in §)
L.K.Johnson, C.M.Xillian and M.Brookhart, Journal of
American Chemical Society, Vol.117(1995), 6414;
L.K.Johnson, S.Mecking and M.Brookhart, Journal of
American Chemical Society, Vol.118(1996), 267;

C.M.Killian, D.J.Tempel, L.K.Johnson and M.Brookhart,

Journal of American Chemical Society, Vol.118(1996), 11664



copol ynmerized with ot her ol efins and/or other pol ynmeri zabl e unsat ur at ed
conpound using any one of catalysts for olefin polynerization. R3 R3 Rl, Rl
R~ R~J ~R~- R2 (3) Mrepresents a nickel atom a palladiumatom a cobalt
atom a rhodiumatomor a rutheniumatom and J represenig mfRRAIZOORAL I ng
conmpound, respectively in the generdl fornmula (2) or (3). Nrepresents a
nitrogen atomand O represents an oxygen atom Each of Rl, R~ and R
i ndependently represents a hydrogen atom a hal ogen atom an al kyl group,
an aryl group, an aral kyl group, an al koxy group, an aryloxy group, an
ar al kyl oxy group, or a cyano group, all of R's, all of v~ NMX\Y Rl ~Rt
(2) Rz Reand WO 965230 Whgust 2002 RZs and all of R's may be the same or
different respectively, and they may be arbitrarily bonded to forma ring.
Provi ded t haW0Oa34/280R0s dese midte hyidr Byoampl en8 04t thiae same Ltiigmmer
is obtained by contacting ethylene with a catalyst using
a complex of 2,2'-isopropylidenebis|(4s)-4-methyl-2-
oxazoline]lnickel bromide and methylaluminoxane.
However, these catalysts have been not always satisfied
from the viewpoint of polymerization activity in olefin
polymerization.
From the above-mentioned circumstances, the subject to
be solved by the present invention, namely, the object of
the present invention is to provide a new transition metal
compound being able to be easily synthesized and useful
as a catalyst component for olefin polymerization, a
catalyst component for olefin polymerization comprising
said transition metal compound, a catalyst for olefin
polymerization exhibiting a high polymerization activity
in polymerization of the olefin using said transition metal
compound, and a process for efficiently producing an
olefinic homopolymer and copolymer using said catalyst
component for olefin polymerization.
SUMMARY OF THE INVENTION
The present invention relates to a transition metal
compound represented by the following formula (2) or (3),

a catalyst component for olefin polymerization comprising

said transition metal compound, a catalyst for olefin



The synbol "n" represents an integer satisfying an equation, 0 ~ n ~ 5.
Each of X and Y independently represents a hydrogen atom a hal ogen atom
an al kyl group, an aryl group, an aral kyl group, an al koxy group, an

aryl oxy group, an aral kyl oxy group, a sulfonyloxy group ap Ru§udspobgt ed
silyl group. X and Y may be arbitrar4gly bonded to forma ring. (A); a

bi soxazol i ne conpound represented by the general fornula (1) described
below, RRR OR~- ~R~- R2 Rz (1) Nrepresents a nitrogen atomand 0
represents an oxygen f atom Each of R, R~ and R independently represents
a hydrogen atom a hal ogen atom an al kyl group, an aryl group, an aral kyl
group, anpalimey igraiion abs 2yl 8% dJraigh s B G ¥ BAX ¥ ofip@ihd Odnd Cyano
group, all of R's, all of R-s and all of R s nay be the sane or different
respectivety, aadldheypyayud-aibedr dellow poaded dad fHE Mearl iditk £ 5 ovi ded
that all of R s are not hydrogen atons at the sane tinme. The synbol "n"
represent ﬁo@ﬁhﬂe&tj_%iéﬁtds%fﬂq @ﬁ)@nﬁﬂyaédd)'@c )0andPor Pp) deskribdwgust
2002 (B); a conpound of nickel, palladium cobalt, rhodiumor ruthenium (
C) one o | yng IREUAD 0, q =

descri bedgﬁg}sg\?& %ng)?nggug}%%noal u?nﬁﬁérsnhgg'#p%gu%\% c?]é%fggér?% epdoﬁ)&%ﬂe
general f l.a,, E . , ; Is umg,no i
structuregpggreggen'gyel yn% healéee%%To?g%%lgg,&(e@Al?é) %ﬁw(%é) ;o a

i near al UBEAPANG NAYANO 9 Bhr UCBUE S SPEPEFLRg DY bty Stenerdlnlor il 2

E ~ AL(E

polymerizable unsaturated compound using any one of

catalysts for olefin polymerization.

R? R®
R O\jr{><}\i/,0 R!
R! 4 “L R! (2)
R >~ , R
R2 X/ \Y R
Rr¥ R3
R o) 0 R’
R! 4 n .\ R (3)
R2 \M/ R2
R2 I R?

M represents a nickel atom, a palladium atom, a cobalt atom,
a rhodium atom or a ruthenium atom, and J represents a
coordinating compound, respectively in the general formula
(2) or (3). N represents a nitrogen atom and O represents
an oxygen atom. Each of R', R? and R’ independently represents
a hydrogen atom, a halogen atom, an alkyl group, an aryl
group, an aralkyl group, an alkoxy group, an aryloxy group,

an aralkyloxy group, or a cyano group, all of R's, all of



(wherein each of E1, Ez and E is a hydrocarbon group, and all of Els, all
of Ezs and all of E's nmay be the sane or different. Z represents a hydrogen
atomor a hal ogen atom and all of Zs may be the sanme or different. The
synbol "a" represents a nuneral satisfying an equation, Q2<a@gusS820D2
represents a nuneral of 2 or nore, amgl c represents an integer of 1 or
nore). (D) a boron conpound of any one of (Dl) - (D3) described below ( D1
) ; a boron conmpound represented by the general forrmula, BQuUzQ-r ( D2 ) ;
a boron conpound represented by the general fornula, G ( BQ| @QQ ) ( D3
) ; a boron conpound represented by the general formula, ( L-H) ~ (

BQ ZQ Q )r?*s dR4AUOLYSE RO hay Ke(WHEIRinte Br 8idfbkientale8pebeioe1gt,om QL

, Q@ ,Q and Q respectively are a hal ogen atom an al kyl group, a

haI ogenate a d IO X r a
di - substi t%ﬁ%%ﬁ%g%g’rpgﬁpagﬁ é%hggtl béhg%i gégg%emgdrqrgl ??e?g%?cm%sol S an

R S e P
Ilhce)w (r:gggat dlbavmlg’ln? gls r'ykg’rﬁse&? %Sleve e*f(agrpfe ag?l%]ﬁ}é rré?}{ g 86’er at’i on of
a11. DETAI D-DESCR F‘;‘n ?Fa& SEEY NIt R RRE RS Y GrERER SRRt msbund of
E,Zﬁef’;?s?”tw%%ﬁ?”teb" G ey REER AR Bh o <R TR %%pér%if”t Somr'\ R

(2) RZ N~ M~ RZ
an aralkyl group, an alkoxy group, an aryloxy group, an

aralkyloxy group, a sulfonyloxy group or a substituted silyl
group. X and Y may be arbitrarily bonded to form a ring.
(A); a bisoxazoline compound represented by the general

formula (1) described below,

rd R®
R 0 o R’
R! J[ b \N R! (1)
R2 N R?
R2 R?

N represents a nitrogen atom and O represents an oxygen
atom. Each of R', R? and R’ independently represents a
hydrogen atom, a halogen atom, an alkyl group, an aryl group,
an aralkyl group, an alkoxy group, an aryloxy group, an
aralkyloxy group, or a cyano group, all of R's, all of R%s
and all of R’s may be the same or different respectively,
and they may be arbitrarily bonded to form a ring. Provided
that all of R's are not hydrogen atoms at the same time.

The symbol “n” represents an integer satisfying an equation,

0 S n S 5.



R2 X vY¥ R2 RR R 83REORL\~R ~3) Nf J R2 12 August 2002 In the
Formul as, Mrepresents a nickel atom a palladiumatom a cobalt atom a
rrhodi um atom or a rutheniumatom and J represents a coordi nating conpound,

respectively in the general formula ( 2 ) or ( 3 ) . N rqgggﬁgﬂggzgoz
nitrogen atomand O represents an oxygen atom Each of Rl, R="and

i ndependently represents a hydrogen atom a hal ogen atom an al kyl group,
an aryl group, an aral kyl group, an al koxy group, an aryl oxy group, an
aral kyl oxy group, or a cyano group, all of RI's, all of R2s and all of R's
may be the sanme or different respectively, and they may be arbitrarily

bonded to(ﬁ%”hacbhﬁgun% %Vf' de¢ il Sei 08i RS @B, HELYER §Eoms at

t he same represents an integer satisfying an equation,
0 ~n ~ 5.,Each ;9f X and Y |ndependently represents a hydrogen atom a
hal ogen aton1 an alkyl group, an aryl group, an aralkyl group, an alkoxy

Qubst tut 4 LPREY °gr b 2 %&Winau%%%%%g%@%??é'y IR TER UG i ng.

Min the ab?§§ élon eg ; formula (2) or (3) represents a nicke
atom a pall iy aﬁcolfﬁ BaPt*atom a rhodi um atom or a rutheni um at om

and & ni ckel 2o of arianAddinli A00% cond bl LAl RSO 3P gl gr bl e

general formula, E',AlZ,, ,

(C2); acyclic aluminoxane having a structure represented
by the general formula, {-AlL(E!)-0-3},,

(C3); alinear aluminoxane having a structure represented
by the general formula, E*{-Al(E’)-0-}.AlE’,,
(wherein each of E', E? and E’ is a hydrocarbon group, and
all of E's, all of E’s and all of E’s may be the same or
different. Z represents a hydrogen atom or a halogen atom
and all of Zs may be the same or different. The symbol “a”
represents a numeral satisfying an equation, 0 < a £ 3,
b represents a numeral of 2 or more, and c represents an
integer of 1 or more).
(D) a boron compound of any one of (Dl) -~ (D3) described
below:

(D1); aboron compound represented by the general formula,
BQ'QQ’,

(D2); a boron compound represented by the general formula,
G*(BQ'Q*Q’Q")",

(D3); aboroncompound represented by the general formula,

(L-H)"(BQ'Q’Q'0")",



atomis preferable. J in the above-nentioned general fornmula ( 3 )
represents a coordinating conpound and a conpound capabl e of coordi nating
with the transition netal atom M Exanples of such J include olefin
conpounds, diene conpounds, nitirle conpounds, ester conpg? t
conpounds and the like . Mrre specif 7s exanples include o ggipﬁ?égﬁ%%unds
such aset hyl ene, propyl ene, but ene-1, pent ene-|, hexene-1, heptene-1, octene-1,
nonene-1, decene-1 and the like and a m xture of these isoners, cycloal kene
conpounds such as cycl opentene, cycl ohexene, norbornene and the |ike, diene
conpounds such as but adi ene, isoprene, 2,3-dinethyl 1, 3-butadi ene,
nor bor nadi(etereir| Bpdist &li enk-vajehdodtenprnatam) t@e ,I0°keQhrdida @i xt ure
of these isoners, nitirle conpounds such as acetonitrile, benzonitrile and
the |ike, r@spectivehgatarat & hiatliaoden catpoundasuallasl agndumi t & | e,
propionitrile, dicyanoethylene, tetracyanoethylene and the |ike, ester
conmpounds haldyesa ted hullaerly lgdeuppnday aubsisi eat gHi @ idsild €sbdep, campounds
in which nethyl is changed to ethyl, n-propyl, isopropyl, isobutyl, t-butyl
and the |iKedwef f?;xics@é heae ray ldat-g vk Ved £ edSafBhidaghire aa@ ¢St Ry
conpounds in which nethyl is changed to ethyl, n-propyl, isopropyl,
i sobutyl, gbuid 8flet BR WiilkFerime. 6thes aﬁmaw!;%ﬁ@hoﬁsorg&aip August
2002 tetrahydrofurane, diethyl ether, dinethoxyethane and the I'tke, etc. In
parti cul argad £19n COQTd RALLRE GAMRRMAL havd O & 6 e84 f R 125 gRpRkRLAO! € as
, 7 in the present 1 nvention, the coordinating conpound having at |east one
olefinic douhe bond is nore preferable, and anong them di ene conpounds
such as 1, 5-cycl ooct adi ene, 2, 3-di nethyl -1, 3-butadi ene and the like are
effective t abkhk 2l I r -val ent nickel conplex and the
i ke. EmﬂgéﬁE€uﬁﬁﬁéhgﬁggghh?ﬁpt e éﬁgeéiﬁgntioned general formula ( 2 ) or
( 3 ) indepe tly represen rqge a |.ogen, at.o al kyl
%ﬂ%" ¥ r§Rres %Eg%—@ﬁ%z@ %zaé‘?g}xgy Pgr Eeéﬁlg%l %

group, an aryl “group, "an ara group, an alko group, group,
an aral kyl ox [OoUp,, .0r a 0_grou all of R s, all R~s and all of
R's may %énvﬁﬁgigﬁgabpgdi??gﬁgﬁfgﬁ@?%%%?%ve*9Ye8§dophey8hﬁy BESAPB St rarily
bonded tC)giﬁgq rigg Provided that all of R s are no Q¥€3§9en tons at
the same tiHeY PREFFITAEXAAHTE HEPLEST Hed bHBR A YAPLAC SMPLP&or i ne
atom a chlorine ato a pbrqm ne atom an iodine atomand the |ike. An

S byl or ou HABEREEI0h, O B DeRCBaNs TRV SR b BPanPEhc Ao EERERty  oup of
R, R- or R, and exanples include a nethyl group,.an ethyl group, a

n- propyl grOPRTARD éggr“(?ﬁylhd‘]”o%ﬁf %onicgéﬂﬂg ag?gﬁjpf an i gobgt yl IOgroup, a

DETAILED DESCRIPTION OF THE INVENTION
The transition metal compound of the present invention
is the transition metal compound represented by the general

formula (2) or (3) described below.

R R?
R! 0] O R
R! 4 " h: R! (2)
R2 \M/ R2



sec-butyl group, a tert-butyl group, a n-pentyl group, a 12 August 2002
11 neopentyl group, an anyl group, a n-hexyl group, a n-octyl group, a

n- decyl group, a n-dodecyl group, a n-petnadecyl group, a n-eicosyl group
and the |ike, and a nethyl group, an ethyl group, an isopmoRyhust2BR2 2
tert-butyl group or an anyl group i8 nore preferable. Any one of these

al kyl groups nmay be substituted with a , hal ogen atom such as a f luorine
atom a chlorine atom a bromine atom an iodine atomor the |ike. Exanples
of the al kyl group having 1 to 20 carbon atonms substituted with a hal ogen
atominclude a flugsogethyl group, a difluoronethyl group, a
trifluoropethy gr a %ylorOQEthyl group, a dichloronethyl group, a
trichl or Bret r r t hyl group, a di brononet hyl group, a

tribrono | group, di i odonet hyl group, a
(riiodomRehy 3

oethyl group,” a difluoroethyl group, a trif
Iuoroethybz roupw asfetra »oet hyl group, a pentafl uoroethyl group, a
chl oroet hyl gt pup, Mdi ch

yl group, a trichloroethyl group, a

t et rachl or oet Ryl grobp, a nt achl oroet hyl group, a bronoethyl group, a

di br onoet hyl group, & di bronoethyl group, a tribronoethyl group, a

t et rabr onoet hyl grouE, a gentabronnethyl roug1 a gerfluoropropyl group, a
per f1 uorbbutyf FPBURLag. pdr FEBRSESFRS 12 g"?b%‘ﬁ, a2pbRRY | BoPBRRAFA UG oup, a
perfl uorooctyl group, a perfluorododecyl group, a 12 12 August 2002

per f | uordpRRnaBe€9Pagtoasoma oG R 25RY| OFr duputhenium atom,

per chl or opropyl group, aperchl orobutyl group, aperchl oropentyl group,

aper chl o@@%efzmﬂlzﬁﬁﬁma%e% m%%%g%ggoﬁﬁwpaﬁéﬁthéﬁmg]@f éup,

aper chl or opet nadecyl group, a perchl oroei cosyl group, aperbronopropyl group,
aper br onebetgang Fogparley 6o pent(A lgr YupepEpErbiend Nebda Qg @tom

aper bronooct yl group, aper bronododecyl group, aper br onopet nadecyl group,

aper br onard c6syteppresgnimdanhaliygen Fatoher Eagly ofie Rt (Riesedhl Ryl groups
may be partially substituted with an al koxy group such as a net hoxy group,
a et hoxyigdeppndenthy kepzesemts @ bygdrgagsup ahwah & ha lolgemoxatogr,oup or the
i ke, or an aral kyl oxy group such as a benzyl oxy.group or the like. An aryl
group haanngllyl oy 2®upardrodratloms dup pragf el ky lagndwp an agkoxy of R1, R~
or R, and exanples include a phenyl group, a 2-tolyl group, a 3-tolyl
group, agdetplybkngroypoxy Froup Xxydrylamablploay2grodpxyloyl agcyame a 2
5-xylyl group, a 2, 6-xylyl group, a 3, 4-xylyl group, a 3, 5-xylyl group,
a 2,3, 4-groapt, hglphehyi'sgr alip, of R3S3,20id iaiel o phenydy outthe same
2,3,6-trinethyl phenyl group, a 2,4,6-trinethyl phenyl group, a

3,4, 5-tropediyiflient feopectvdly, 4,.dnd ethagemtay phengkbareiayi s,

2,3,4, 6tetranet hyl phenyl group, a 2, 3,5, 6-tetranet hyl phenyl 13 12 August
2002 groypndadpent FeinYd phenyl grewidean idy| RhEnylE ®W'URrednot

n- propyl phenyl group, an isopropyl phenyl group, a nbutyl phenyl group, a
sec- but yhphesykngheohs atlHd dnd phieny) HOWymbd N“pentybplerRitsgroup, a
neopent yl phenyl group, a.n-hexyl phenyl group, a n octyl phenyl group, a
n-decyl pAgNY htakewP s at ikGedeny | haiha€iedp, 0a -1 ekr 3deenlepheyylx group, a
napht hyl group, an anthrathenyl group and the |ike, and a phenyl group is

more prefgpabl £nddPYnaBRLY EE?%@S@H’D&'S QF QYRS JGBh RE R td Alahb gepst i tut ed
with a hal ogen atom such a5 a fluorine atom a chlorine atom a brom ne

atom  angi.gell,NgnhORYE" gkBp!, | KR a2912LKBM%, an aralkyl group, an

alkoxy group, an aryloxy group, an aralkyloxy group, a
sulfonyloxy group or a substituted silyl group. X and Y may
be arbitrarily bonded to form a ring.

M in the above-mentioned general formula (2) or (3)
represents a nickel atom, a palladium atom, a cobalt atom,

a rhodium atom or a ruthenium atom, and a nickel atom or



group such as a nethoxy group, an ethoxy group or the |ike, an aryl oxy
group such as a phenoxy group or the |like, or an aral kyl oxy group such as a
benzyl oxy group or the like. An aral kyl group having 7 to 20 carbon atons
is preferable as the aral kyl group of Rl, RZ or R, and Q@?Kﬂbﬁ§t§@@29de a
benzyl group, a (2-nethyl phenyl)nethy group, a

( 3net hyl phenyl ) et hyl gr oup, a( 4- net hyl phenyl ) net hyl group, a

(2, 3-di net hyl phenyl ) net hyl group, a (2, 4di net hyl phenyl ) net hyl group, a (2,5
.di met hyl phenyl ) met hyl group, a (2, 6-di net hyl phenyl ) met hyl group, a

(3, 4-di net hyl phenyl ) met hyl group, a (4, 6-di net hyl phenyl ) met hyl group, a
(2,3,4- aldaAbadiuA082oid itsr ipretfrent ghkay| Inepaydt ignolgr, aa nickel

(2, 3,5trinet hyl phenyl ) met hyl group, a (2,3, 6trinethyl phenyl)nethyl group, a
(3,4, 5tri ridy| phepybreetayle .group, a (2, 4, 6trinethyl phenyl)net hyl group, a
(2,3, 4,5tetramet hyl phenyl ) met hyl group, a (2, 3, 4, 6tetranet hyl phenyl ) net hyl
group, a (2,3, 5n66w§kﬂﬂf&@Wﬁ@ﬂeﬂMhbﬂeééﬁér@ﬂpﬂﬁrm@la (3) represents

(pent anet hyl phenyl ) met hyl group, an (ethyl phenyl)nethyl group, a

(n-propyl ghersd o @i byt i H50UBomBBuhidS ORIRPY | PhesBg FBAAY | c8p8BRe Aot

(n- butylphenyl)nethyl group, a (sec-butyl phenyl)nethyl group, a

(terthbut y|%ﬂ+§i él L RUP 3N MleFSHy%@Eatlhyd%rﬁ)%z Pxamples

(neopent yl group, a (n-hexy pheny nmet hyl group, a
(n-octyl phenyk), thyl é%ﬁhe OQQQ?ﬁyl@Qﬁ hyhlghgu ompounds,
a( n-dodecyl phenyl nethy group, n-tetr phenyl)net group,” a

ey S g “fe%z:“yé%ﬁ%%d%aggé:c@zli&&éﬁﬁﬁs i,

benzyl group Ts nore rable groups may be

oo S oL e 0 ﬂ?&@éﬁgwgw@&sgﬁaaxy

chl ori ne on1 a bromne om an 10 ne at’om or

Soen Sﬁeﬁo&”@é%":fy%%?f?ﬁsaﬁr%g%¥ ndf “Lffaorltk %*5%%326? efee BLouD el
2002 1 20
Carbon at MRPHENFFbr ePREFBRE A RETENE T BuRR b IRANARERg, TRke AR

R e, i e,
SrouB: : rf:ﬁ%ﬂ%esﬁfr%g@aﬁsw&o e DOTRP o, S0 AR 5L58y Bi808 and t he

| i ke, and a net hoxy grou an et hox group or a tert-butox roup.i's nore
pr ef er abl €OPRGUBAE o?u? es?s aP ifips IRBPHR Bar t4 a?T% 8ﬁ5§tﬁlt‘ut ed
wi th a hal ogen atom such as a fluorine atom a chlorine atom _a brom ne
atom an ibd¥nBuiegiede t he | i RErbFRAUBEL group SHN-REAEABLABRY group
an ethoxy group or the like, an aryloxy group such as a phenoxy group or
the |ike, @YChACEEALLENGK 3 grighd Likenaasd a HerZYT ©:8F §P68F bFOPARESLi ke. An
aryloxy group having 6 to 20 carbon atons is preferable as the aryl oxy
group of Fﬂ}tleGrCRmPOEﬁdSeﬁHﬁblé§ RAEtERd & phendxgngepipride and
b 2- nethylphenoxy oup, a 3nethy|pheno group, -a 4-net hyl phenoxy group, a
2, 3di net hyt peerddke gr 8up £ aupsatdings |phém§éﬁgﬁ@mpouads such as
2,5-dinethy|phenoxy group, a 2, 6-dinet hyl phenoxy group, a
3, 4- di et gyt phéadiyrgdeup, a 3psopiim@tﬂ1:,niplr@noxy grigyanoethylene,
2,3,4-trimethyl phenoxy group, a 2,3,5-trinethyl phenoxy 16
tetracyanoethylene and the like, ester compounds such as

methylacrylate and various acrylic acid ester compounds
in which methyl is changed to ethyl, n-propyl, isopropyl,
isobutyl, t-butyl and the like,methylmethacrylate and
various methacrylic acid ester compounds in which methyl
is changed to ethyl, n-propyl, isopropyl, isobutyl, t-

butyl and the like, etc., ether compounds such as



12 August 2002 group, a 2,3,6-trinethyl phenoxy group, a
2,4,5trimet hyl phenoxy group, a 2,4, 6-trinethyl phenoxy group, a
3,4,5-trinethyl phenoxy group, a 2,3, 4, 5tetramet hyl phenoxy group, a
2,3,4,6-tetramet hyl phenoxy group, 2,,3,5, 6- tetranethylphqqpﬁm JsP Yo 2
pentanethylphenoxy group, an ethyl pgenoxy group, a npropyl phe ﬁoxy group, an
i sopropyl phenoxy group, a nbutyl phenoxy group, a sec-butyl phenoxy group, a
tert butyl phenoxy group, a n-hexyl phenoxy group, a noctyl phenoxy group, a

n- decyl phenoxy grqup, a ntetradecyl phenoxy group, a naphthoxy group, an

ant hrat henoxy group and the like. Any one of these aryloxy groups nay be
partial ly tsisihydi6duvahle adiakdgan exihet 5 uimé@shaxykddainte aaldoghed
chlorine atom a bromne atom an iodine atomor the |like, an al koxy group
such as aBtdoxycgroup, an ethoxy group or the |like, an aryloxy group such
as a phenoxy group or the like, or an aral kyloxy group such as a benzyl oxy

group or the gy I&?aréﬂcamakkylm 959991%\4!1&99 7cbﬁtp%rﬁﬁ"lb@91§§0'ﬂs i's

pr ef er abl e as t he aral kyl oxy group of R~ or , and exanpl és include a
benzyloxy DY 5“9%%: Q4P @ £3; geLRykpRenyh et hoxy
group, ﬁ ﬁgﬂ§%§y ggé g?gup, ?% 3d|%e?hy phenyﬁ)nethhéy group,

a (2,4 b a a rlUuxs xa~axd
axou~ s-r §§£ %i %ggggggﬁhggggéa§?§9§§EéI f%%%% Hn8x81399n2cu388§g§ ~ua us'
dnoxb ~xo icly Z~CU~udau_a | ou~am ( T~l.uaudT SX38, 2 dnoxb
Hxot—-ant Ih%mr?o%ﬁegefagéﬁdx R lin il anERe (g8 fehaS noxs
~| xou~au~ u- uza a ~~Nn

dnoxbxou-2 (af~ fﬁﬂ%ﬂosag ?l&nednoiﬁ 25 §myul¥1du% Hadtied ) o
dnoxb ~xou~ a ﬁ au dZIdo§ﬁ9 % ég T~uaudZ~Cdoxd-a )
a' dnoxb %&)~B Cuig&TS \ag ﬁﬁﬁxﬁ 1% a0 HFREBEERum-uad
)' dnoxb~I xou~a~ é T~uau ~IU~au ~a~ 36 %g

' dnoxb~ LxdﬂiﬂQuY? &&leF %%%FQW agd th?Z tnoxb~Cxou~an(
T~uaudTdt ~~aunx~a~- S dnoxb Ixot~~au~ ( I ~uaudZ~t ~~aunrx~ p-S
~ Yp ' dnoBREX %i §u'~ R ZaﬂﬁaﬁdTlPUﬁéﬁiziboﬁe’meﬁfBQQﬁd gRBRB2Ex ou~au~
( Z~lvaudT~CU~au~i . " dno. zb~l xou~au~ ( Z~uaudZ~CU~au~i ~~
-g ' Z )%Orm‘dﬂaé%t?~)cﬁ§d~3ahl(‘d?ﬂ%1wy5@3%@5@“'—5 Ahydrogen atom,

" dnoxb~xou~am Z~CuaqdT~CU~awzz~-~' ~' Z )a ' dnoxb ~xou~au~ (
T~l uvaudT~A AR SN -2t em; @%d&bkxbuqégupe FnUAGRY2~GTaUPp- a0 arpakyl
dnoxb~I xou~a~u ( T~uat~dZ~LU~awi p-g' Z )a ' dnoxb~I xou~ai u(

Z~Cuaud T~GIFQUpp- 8N Z1KXY @HROUP-x R adE Y 1 PXYa dFPUR~a2R | HrEUFL1ox¥n6nd Z
LI 18 12 August 2002 substituted with a hal ogen atom such as a fluorine
atom a ch¥®PiRe Qrof Cyabeomfeeratail af Rodi elhtofnBis emd plleofan

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

aryl oxy grumpmaychedshe sarmoxydgidepent riespddeivety armng &hey BRY gr oup
such as a benzyl oxy group or the like. An al kyl group, an aryl group or an
aral kyl greparbiprefrdlabltwnaediito RFoosm R riavgt iRr@ardeduthrt adlal ky
- group or an aryl group is preferable as RL. A nethyl group or a phenyl
group i s nfeRps edeeabbt hydRbgeheatsymbobt" hhei samiee talmae- nent i oned
general formula (2) or (3) represents an integer satisfying an equation, O
~n~5 nisSpeifiablexamplasegef satdlsfalpgan atom include a

fluorine atom, a chlorine atom, a bromine atom, an iodine
atom and the like.

An alkyl group having 1 to 20 carbon atoms is preferable
as the alkyl group of R', R? or R’, and examples include
a methyl group, an ethyl group, a n-propyl group, an
isopropyl group, a n-butyl group, an isobutyl group, a

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



equation, O ~ n ~ 2, and in particular, nis 1 preferably. Each of X and Y
in the above-nentioned general fornula (2) independently represents a
hydrogen atom a hal ogen atom an al kyl group, an aryl group, an aral kyl

group, an al koxy group, an aryloxy group, an aral kyl oxy 9 9Uig st 2002
sul fonyl oxy group or a substituted 4illyl group. X and Y nmay be arbitrarily

bonded to forma ring. A halogen atom an al kyl group, an aryl group, an
aral kyl group, an al koxy group, an aryl oxy group or an aral kyl oxy group in
X or Yis respectively the same as in the above-nentioned R, RZ or R. The
sul fonyl oxy group in X or Y represents a conpound 19 12 August 2002

repr esent edeepenty lggrenal, adramyd, RSP, @ anchexX Bl IPYP 0xd Ngrasitiy havi ng 1
to 24 carbon atons is preferable. Specifically, it includes one whose RS is
an al kyl ggoappsushneadeayheghanpsubfnagbdeyydr gupuran achhpedsddenyl oxy
group, a dodecanesul fonyl oxy group or the like, one which is partially
substi t ut edqrouph aat-egkecosuthgasug andftherbiies haared W aEwHyoXywrgnup or the
| i ke, and one whose RS is an aryl group such as a p-tol uenesul fonyl oxy
group or the étkgl dgheupybshiisbpdopiyllylgreimp d ReXtobitys dreupdr gr oup
substituted with a hydrocarbon group, wherein exanples of the hydrocarbon

group i ncl geeaalyRy lgr@yupipss haytra8gpketfeddbxar bon atons such as a nethyl
group, an ethyl group, a n-propyl group, an isopropyl group, a n-butyl

group, a sec-ba¥Yybn8reEPthaskeall kUl ¥rJiPs PnafNbe SORBEY] tE&+QUED wik H1- pent yl
group, a n-hexyl group, a cyclohexyl group and the like, aryl groups such

as a phenyh HE2URedNA IR shidte aLlL £ IRXGPPhESabmsUBN chURidd! bS] | V!
. group having 1 td 20 carbon atons include nonosubstituted silyl groups

Lot 3 bR SRR M hpshn SRS 00, SRR RN S

2 eyt STEOR SO el oFy 4 06TRL B S o NP Spd LB e ar ol

20 carbon flems §ucflrél%sgéan t ralt'grat{ h!héillu)éle a20f ﬂ@of&ggtihyaoogroup, a
difluoromethyl group, a trifluoromethyl group, a
chloromethyl group, a dichloromethyl group, a
trichloromethyl group, a bromomethyl group, a
dibromomethyl group, atribromomethyl group, a iodomethyl
group, a diiodomethyl group, a triiodomethyl group, a
fluoroethyl group, a difluoroethyl group, a trifluoroethyl
group, a tetrafluoroethyl group, a pentafluoroethyl group,
a chloroethyl group, a dichloroethyl group, a
trichloroethyl group, a tetrachloroethyl group, a
pentachloroethyl group, a bromoethyl group, a
dibromoethyl group, a dibromoethyl group, a tribromoethyl
group, a tetrabromoethyl group, a pentabromoethyl group,
a perfluoropropyl group, a perfluorobutyl group, a

perfluoropentyl group, a perfluorohexyl group, a

perfluorooctyl group, a perfluorododecyl group, a



group, a triethylsilyl group, a tri-n-propylsilyl group, a
tri-isopropylsilyl group, a tri-n-butylsilyl group, a tri-sec-butylsilyl
group, a tri-tert-butylsilyl group, a tri-isobutylsilylgroup,a
tert-butyl-dinmethylsilylgroup, a tri-n-pentylsilyl group, 1 & A aust 2002
tri-n-hexylsilyl group, a tricyclohexglsilyl group, atrip enfﬁsil}? group
and the like, and a trinethylsilyl group, a tertbutyldinmethylsilyl group or
a triphenylsilyl group is preferable. The hydrocarbon group of any one of
these substituted silyl groups nmay be partially substituted with a hal ogen
atom such as a fluorine atom a chlorine atom a brom ne atom an iodine

atom or tperdfkeraepethkdeyydr aupospchaaper fiibidwoagigpeyd, @nowd hoay group
or the like, an aryloxy group such as a phenoxy group or the like, or an

ar al kyl oxpegrahlpsoshopgla hemayb pxy agr opereh lorebitel Adrduggen atom an
al kyl group or an aral kyl group is preferable as X or Y in the general

formil a (Perdikbropentiyle ajosupa NMet hypegtblpraiietpDbuigtowy oupaor a
benzyl group is nore preferable. A transition nmetal conpound represented by

the abovepaHi XEso8eper algdigyl aa( pekrdisldredeaable aggddgpfraasition
met al compound of the present invention. Such transition nmetal conpound

represent %Mi@foﬁéeﬁaateg%grzr%&lglé h2a) f¥rdhBorobaBolg 100 2bRed RY

contacting 21 12 August e bi soxazol i ne conpound represented by

t he gener%eg ?%%8¥%831) dg?ghbged Qe|0WéfM£Jhéﬁﬁt%?$ Egg?%#nd of, ni ckel

pal | adi um™ cobal t, ium ruthenium "R RT R1L RL drein N
represent $, A U4 HO9ERLPLOM §REuY, " ePLESeRLS ibmohexyl  group, a

perbromooctyl group, a perbromododecyl group, a
perbromopetnadecyl group, a perbromoeicosyl group and the
like.

Further, any one of these alkyl groups may be partially
substituted with an alkoxy group such as a methoxy group,
a 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.

An aryl group having 6 to 20 carbon atoms is preferable
as the aryl group of R', R? or R?, and examples include a
phenyl group, a 2-tolyl group, a 3-tolyl group, a 4-tolyl
group, a 2,3-xylyl group, a 2,4-xylyl group, a 2,5-xylyl
group, 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-trimethylphenyl group, a
2,4,6-trimethylphenyl group, a 3,4,5-trimethylphenyl
group, a 2,3,4,5-tetramethylphenyl group, a 2,3,4,6-

tetramethylphenyl group, a 2,3,5,6-tetramethylphenyl



oxygen atom Each of Rl, R~ and R independently represents a hydrogen
atom a hal ogen atom an al kyl group, an aryl group, an aral kyl group, an
al koxy group, an aryloxy group, an aral kyl oxy group, or a cyano group, all
of Ris, all of RZs and all of Rs nay be the sane or diff

respectively, and they may be arbitizarily bonded to form??%ur%{ﬂlgroo%zl ded
that all of Ris are not hydrogen atons at the sane tine. The synbol "n"
represents an integer satisfying an equation, 0 ~ n ~ 5.) Each of Rl, R~

R and n in the above-nentioned general fornmula ( 1) is the sane as in the
fore-nmentioned general fornmula (2) or (3). Asymretric carbon atons exist in

such bi sogagapi, na pemranet{ylphandlagrioagst ah ke tidy bpheptyilcajdoumeti ve
substances maki ng these as asymretric centers may exi st. However, the

bi soxazol 4 ng-pewpauithdry L ofrbl® praseniop PEERILpMRIEY §eoapy enenof the
optically active substances R 12 August 2002 22 and further a m xture

thereof . SueP1Bhea*Azokiree of,0MROUSHC B tE phOPPOWKEL Y] desafdhed in a

literature, and can be synthesized by nethods bel ow, for exanple, when nis

1 and subghi{YeRenyAN tWRr8%g2z0l i ne rifNgseAtd1bhe sae. %%u@;@(o%i cal ly

active)2-am noal cohol srepreséented by the genéral fornmula (4) RlL (4 ) H2N

0 1 (uher SLBoEL iy ePrassnt (e SAURRVINNE0AS OGP oned) |

reacted w ative repr nte y e general fornula

(5) 00 R4EI LRenyP Re-bMS o 8 Rnl&RLFopALA e FRBRGTPANENO 29
dodecylphenyl group, a n-tetradecylphenyl group, a
naphthyl group, an anthrathenyl group and the like, and
a phenyl group is more preferable.

Any one of these aryl groups may be partially 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,
an aryloxy group such as a phenoxy group or the like, or
an aralkyloxy group such as a benzyloxy group or the like.

An aralkyl group having 7 to 20 carbon atoms is preferable
as the aralkyl éroup of R', R? or R’, and examples include
a benzyl group, a (2-methylphenyl)methyl group, a (3-

methylphenyl)methyl group, a (4-methylphenyl)methyl group,

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

dimethylphenyl)methyl group,

o)

(2,3,4-



and R represents an al koxy group or a hal ogen aton) to obtain a bisam do

al cohol conpound represented by the general fornmula (6) 1 3 RL R~ RHRs R
HRL.. HO~~OH2 RR ROORZ R2 (wherein RL , RZ and R represent the
sanme neaning as fore-nentioned), and then the conpound is ] he
presence of a Lewis acid to obtain the bisoxazoline corrpoL%gﬁ?é"% %%é 12
August 2002 The bi soxazol i ne conpound (A) except that nis 1, can be
simlarly obtained by suitably changing the malonic acid derivative
represented by the above-nentioned general formula (5) to other conmpound (a
1, 4-di keto conmpound or the like). Wierein a salt thereof such as a

hydr ochl okFémesihy lgpdiany b) methyli ¢ aci dgsatp,or an axetic aqid, B8+ or the
| i ke can be used as the 2-am noal cohols (4). Anong the 2am noal cohols (4),
exanpl es bfimewihgdlphenl jmétkytonpoundgooup, conpoural capabl(e of, dei ng
easily synthesized froman amno acid ester nore wi dely obtainable include
2- am no- 1t i flerdtytlydhropa@e thZianm no- lgdsugt hyl propanol , (3,4,5-
2-am no-1, 1-di - n- propyl propanol , 2am no-1, 1-di -i sopropyl propanol ,
2- am no- 1t #dineyalyalphed I pReary 1 2- am ngrdug; di met haxypropand 4, 6-
2-am no-1, 1- di et hoxypropanol , 2-am no-1,1 di phenyl propanol ,

et hyl phegyh et enyBfhytpPenyl ) prgpang!,, met hyl phenyl ppr ]l
nethoxyphenyl)p?@%gﬁtl;nganing-l,l-di?(ZZ?énino-l,l-di-(éb IR

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 group, an
(isopropylphenyl)methyl group, a (n-butylphenyl)methyl
group, a (sec-butylphenyl)methyl group, a (tert-
butylphenyl)methyl group, a (n-pentylphenyl)methyl group,
a (neopentylphenyl)methyl group, a (n-hexylphenyl)methyl
group, a (n-octylphenyl)methyl group, a (n-
decylphenyl)methyl group, a (n-dodecylphenyl)methyl group,
a (n-tetradecylphenyl)methyl group, a naphthylmethyl
group, an anthrathenylmethyl group and the like, and a
benzyl group is more preferable.

Any one of these aralkyl groups may be partially
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, an aryloxy group such as a phenoxy group or

the like, or an aralkyloxy group such as a benzyloxy group



2-amno-1,1-di-(4 2-amino-1,1-di-(2 2-amno-1,1-di-(3

nmet hoxyphenyl ) propanol , 2-am no-1, 1-di - (4net hoxyphenyl ) pr opanol ,

1- (1-am noet hyl ) cycl obut anol, 1-(1-am noethyl)cyclopentanol, 1-(1 24 12
August 2002 ami noet hyl ) cycl ohexanol, 1-(1-am noethyl)cycl¢ %%Iz 02
2- am no- 3- et hyl - 1, 1- di net hyl but anol4g 2- am no- 3net hyl - I et bu? anol
2-am no-3-nethyl -1, 1-di -n propyl butanol "

2-am no- 3- et hyl -1, 1di cycl ohexyl but anol

2- am no- 3-net hyl -1, 1- di phenyl but anol, 2-am no-3

met hyl - 1, 1- di - (2- et hyl phenyl ) but anol , 2-am no-3

met hyl - 1, lodi +(® nekksl phenyl ) but anol , 2- ani no- 3

nmet hyl -1, 1- di - (4- et hyl phenyl ) but anol , 2-am no-3

met hyl - 1, 1- di Af2a hied hp guphemhlapimtaioto 220 aarbonSatoms is preferable

met hyl -1, 1-di - ( 3- met hoxyphenyl ) but anol , 2-am no-3

met hyl - 1, 1adi +hé rakuy phesyp ) dfit RholR? or R’, and examples include

1- (1- am no- 2net hyl - n- propyl ) cycl obut anol , 1-(1-am no-2-net hyl -

pr opyl ) cyclopRMEeY | g:pcb@pyl &aﬁyéltqabeeyarag&oupr oayhlga&@pak@pt@f@up, an
1-(1-am no-2-nethyl -n 1-(1-am no-2-nethyl-n

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, a& n-dodecoxy group,
a n-pentadecoxy group, a n-icosoxy group and the like, and
a methoxy group, an ethoxy group or a tert-butoxy group
is more preferable.

Any one of these alkoxy groups may be partially
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, an aryloxy group such as a phenoxy group or
the like, or an aralkyloxy group such as a benzyloxy group
or the like.

An aryloxy group having 6 to 20 carbon atoms is preferable
as the aryloxy group of R!, R? or R, and examples include
a phenoxy group, a 2-methylphenoxy group, a 3-
methylphenoxy group, a 4-methylphenoxy group, a 2,3-
dimethylphenoxy group, a 2,4-dimethylphenoxy group, a
2,5-dimethylphenoxy group, a 2,6-dimethylphenoxy group,
a 3,4-dimethylphenoxy group, a 3,5-dimethylphenoxy group,

a2,3,4-trimethylphenoxy group, a 2,3,5-trimethylphenoxy



2-am no-4-net hyl -1, 1 di net hyl pent anol ,

2-am no-4-net hyl -1, 1- di et hyl pent anol ,

2-am no-4-net hyl -1, 1-di - n- propyl pent anol, 2-am no-4

met hyl - 1, 1- di -i sopropyl pentanol , 2-am no-4-nmethyl-1,1 dic¥§u9Q§ﬁ%I &anol,
di phenyl pent anol , net hyl phenyl ) pent gl , met hyl phenyl ) pentano

nmet hyl phenyl ) pentanol, 2-am no-4-nethyl-1,1 2-am no-4-nethyl-1,1-di-(2
2-am no-4-nmethyl-1,1-di-(3 2-amino-4-nmethyl-1,1-di-(4

2- am no-4-met hyl -1, 1-di - (2 net hoxyphenyl ) pent anol ,

2-am no-4-nethyl-1,1-di-(3 25 12 August 2002 net hoxyphenyl ) pent anol ,

2-am no- 4-geblyyl -1, 3-di2(3, 6- trlmethylﬁrenoxg ?rou a 2,4,5-
met hoxyphenyl ) pent anol , 1- (1 am no- 3- et uty )cyclobutanol 1: (1-am no-

3- met hyl - ne BYnsl G DL ¢ ”?koé Qlaam'E)éL@P£H¥Eh91BWéHa£% qP @ganol 1-(
1- am no- 3- net hyl - n- butyl)cyc ohept anol , 2-am no- 3, 3- di et hyl dlnethylbut

anol , 2- am go- 3, 3;d4ngtgyhmgtﬁgaéﬁé§§£§uanogbpﬁgg;no 3g3-di e L1-di -

propylbutanol 2-am no-3, 3 I-di-i Ibutanol 2 a no 3 3- dlne
YLD Sk el thﬁ"’f%)w Fodvaol “%"a%]t%o%@?ﬁ{}“’%e%ﬁ%@?f?l i
(g gﬁfgglpgggﬁ'ﬁgrhsro% % gr%n% oxyp%ﬁﬁyf%b%ianol 2+ anl ngegyg%ﬁgEﬁgfl
| WA oA
L am no- BEPRY RIS 9&&@1)@%bﬁesfgﬁaﬁq%hgnoxypglpoy 3%

+ 2-am no- 2- phen 1d|neth | et hanol, 2- anlno % henyl -1 dlethglethanol
2 ami no- 2- Em&%ﬁpqeqp§w ﬁ*ﬁbylﬁtﬁgﬁm utylp ehoxy groéup, ert-—

2-am no- 2phenyl -1, 1--di -i sopropyl et hanol, 2-am no-2-phenyl -
butylphenoxy group, a n-hexylphenoxy group, a n-

octylphenoxy group, a n-decylphenoxy group, a n-
tetradecylphenoxy group, a naphthoxy group, an
anthrathenoxy group and the like.

Any one of these aryloxy groups may be partially
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, an aryloxy group such as a phenoxy group or
the like, or an aralkyloxy group such as a benzyloxy group
or the 1like.

An aralkyloxy group having 7 to 20 carbon atoms is
preferable as the aralkyloxy group of R', R’ or R?, and
examples include a benzyloxy group, a (2-
methylphenyl)methoxy group, a (3-methylphenyl)methoxy
group, a (4-methylphenyl )methoxy group, a (2,3~

dimethylphenyl)methoxy group, a (2,4-



26 12 August 2002 dicycl ohexyl et hanol , 2-am no-2-phenyl -1, 1di phenyl et hanol

2- am no- 2- phenyl - 1, 1-di - (2nmet hyl phenyl ) et hanol ,
2- am no- 2- phenyl -1, 1-di - (3net hyl phenyl ) et hanol ,

2- am no- 2- phenyl -1, 1-di - (4met hyl phenyl ) et hanol , 12 August 2002

2- am no- 2- phenyl -1, 1-di - (2met hoxyphenyl ) et hanol ,
2- am no- 2- phenyl -1, 1-di - (3net hoxyphenyl ) et hanol ,
2- am no- 2- phenyl -1, 1- di - (4met hoxyphenyl ) et hanol ,
1(am nophenyl net hyl ) cycl obut anol , 1(am nophenyl net hyl ) cycl opent anol
1(am nophenyl net hyl ) cycl ohexanol, 1(am nophenyl net hyl ) cycl ohept anol

2- am no- 2d baexylyl phenynk) hetbokanol , group, a (2,5~

2- am no- 2- benzyl - 1, 1di et hyl et hanol , 2- am no- 2- benzyl -1, 1- di - n- pr opyl et hanol
2- am no- 2dhmexnylipHeny 1 ) mephopy et hanolgroup, a (2,6~

2- am no- 2benzyl - 1, 1- di cycl ohexyl et hanol ,

2- am no- 2dheeiHy lpHem phengk ablkagnol | group, a (3,4-

2- am no- 2- benzyl -1, 1-di - ( 2met hyl phenyl ) et hanol ,

2- ami no- 24baweaHy llbHe sl 1 { RERhBYyphenyl ) ef hangl, , a (3,5-

2- am no- 2- benzyl -1, 1- |-(4nethylphenyl)ethanof,

2- am no- 2gheredHyllpte 1?8@%6&&;}/%8%&%&1@“0' , a (2,3,4-

2- am no- 2- benzyl- 1, 1- di - ( 3met hoxyphenyl ) et hanol ,

2- ami no- 2¢heRatinya gnéhy { $RRER®RMPNENY ) ot bapol . a (2,3,5-
1- (1- am no- 2phenyl ) cycl obut anol , "1- (1-am no- 2- phenyl ) cycl opent anol ,
1'(1'3”!nQr%meéﬁyﬂé%éﬁ?ﬂ?he%@@gqpheny')§¥8& hexanol 5 (2,3,6-
1- (1- am no- 2- phenyl) cycl ohept anol” and the |ike. The above-nentioned
conpound kealdy, activ tance of, ( R o, ( )
m xt ure t&g{iﬁ&&t@ﬁ%@ygzﬁﬁ@&% can bggrisjésllgg.' [0031]a Furt he{z,'%hsse

or a s her eof such as

and a

above- neng[rq_%eeq&]%ﬁi‘ggg&gg@glﬁax(ﬁ) can gf?gﬁsi l'y synthesi zeéi12 %E?aim ori c

correspondl ng am acl

Lt or an acetic acid salt or th

id I |.furi i | i ke, d
gg:re:go;&ﬁafagq%géﬁﬁgg%gﬁéﬁppﬁﬁuther,gﬁﬁ%ﬁ’an optftally ag%f%eg" ane e

' | cohal, | hesi zed, i cal [ ' [
Sl 1 ¢ hor darnaiiy RRNERKS IPeeRaN C' oci #YeRBY. 'a SURTur i i B 4P or

or an

acetic acid,salt ar the |i be used. \Werein the am ng i ster
i ncl udes &ﬁ%ﬁ%ﬁ?#ﬁ%%9568¥5§PF the metdhiARst er, ?euchﬁ?ﬁitﬁy “ester,
(t) leucine nethyl ester henyl gl yci ne net hyl ester, phenyl al apni pe net hyl
est er andHﬁﬁﬁﬁﬂ%ﬁ&ﬁfﬂgﬁBVgﬁﬂ§gﬁ§ | est®H© 'theséaconpo%%d$n§ng§ i's

replaced with an et9¥£ estgr, a ﬁr%gyl ester and a n-butyl ester. Further,

it may bet&YraerYirRepyly
t he above-menti oned c oun
acid salt (PERSATRYFRE gg

above-nentioned esters,
(ethylphenyl)methoxy group, a (n-propylphenyl)methoxy

group, an (isopropylphenyl)methoxy group, a (n-
butylphenyl)methoxy group, a (sec-butylphenyl)methoxy
group, a (tert-butylphenyl)methoxy group, a (n-
hexylphenyl)methoxy group, a (n-octylphenyl)methoxy group,
a (n~decylphenyl)methoxy g?oup, a (n-
tetradecylphenyl)methoxy group, a naphthylmethoxy group,
an anthrathenylmethoxy group and the like, and a benzyloxy
group is more preferable.

Any one of these aralkyloxy groups may be partially

f an optical95°%Rtive substitudnt of

gs, and nay be a salt such as a hydrochloric
FaY dl“le,t{’aﬂ?‘%ceti c acid $P*Por the like &P the



28 12 August 2002 The Grignard reagents include nethyl magnesi um chl ori de,
et hyl magnesi um chl ori de, isopropyl magnesi um chl ori de, n-propyl magnesi um

chl oride, n-butyl magnesi um chl ori de, cycl ohexyl magnesi um chl ori de,

benzyl magnesi um chl ori de, phenyl magnesi um chl oride, 2-net{yl | yeggmesi um
chl oride, 3-nethyl phenyl magnesi um ct8ori de, 4net hyl phenyl magnesi um

chl ori de, 2net hoxyphenyl magnesi um chl ori de, 3-nethoxymagnesi um chl ori de,

4- met hoxymagnesi um chl ori de, and conpounds in which chloride in the
above-nenti oned conpound nanes is changed to brom de or iodide. Exanples of
the malonic acid derivative represented by the general formula ( 5 )

i ncl ude swabertiitwoed wiebt arsataghnastemeuon amlaofdiunr diet dydmpal onat e,
di mret hyl di met hyl mal onate and the |i ke, and mal onyl dihalides such as

mal onyl di chloride, atlomgt & piroaliove/ btdinchkaricdéine atom or the like,

mal onyl di br om de, di net hyl mal onyl di brom de and the |ike. The anount used is
usual |y ahoall Kby -gZbodpl shenl adasede Bhoklye g2-ocaip Nnamlexttot g ¢Agdupand
preferably about 0.5 1-fold nol. Exanples of the Lewis acids iInclude

titani umgiretth@ 1S PR £y 1 8k Yy AE B Biudhs QY PPl x i gAY &N
dichloride, tin chloride,£§¥nc chloride and the I?fg ) fﬂé%géLgmﬁs aci ds

h

are respegld Yehe Usedasl Qf‘ﬁlﬁglb&gag%i& U8 caf ad Qrbmogléiaﬁr&fé p Ihe
anount used is usually about . 00 9 ~ 2 August 2002 -"5° o?d no
based onhe& s ampe. al cohols (4), and preferably about 0.01 - 1-fold nol.
A solvent is usually used at the tine of reaction, and

An alkyl group, an aryl group or an aralkyl group is
preferable as R', R? or R’, and in particular, an alkyl group
or an aryl group is preferable as R'. A methyl group or a
phenyl group is more preferable as R'.

The symbol “n” in the above-mentioned general formula
(2) or (3) represents an integer satisfying an equation,
0 £ n £ 5, n is preferably an integer satisfying an
equation, 0 £ n £ 2, and in particular, n is 1 preferably.

Each of X and Y in the above-mentioned general formula
(2) independently represents a hydrogen atom, a halogen
atom, an alkyl group, an aryl group, an aralkyl group, an
alkoxy group, an aryloxy group, an aralkyloxy group, a
sulfonyloxy group or a substituted silyl group. X and Y
may be arbitrarily bonded to form a ring.

A halogen atom, an alkyl group, an aryl group, an aralkyl
group, an alkoxy group, an aryloxy group or an aralkyloxy
group in X or Y is respectively the same as in the
above-mentioned R', R? or R’.

The sulfonyloxy group in X or Y represents a compound



exanpl es include a solvent such as toluene, xylene, heptane, octane,

chl or obenzene, nethyl ene chloride, ethylene dichloride or the |like . These
are respectively used alone or in a mixture of 2 or nore thereof, and the
anount used which is not specifically limted is usually A fold
wei ght based on the 2-am no al cohol s16§4). Wen the fore-ﬁgggygﬁéﬁ

bi soxazol i ne conmpound (A) is produced, first of all, the bisam do al cohol
conpound ( 6 ) is prepared by nethods bel ow. Wen the 2-am no al cohols ( 4
) and nmalonic acid diesters are reacted, both are reacted using the
above-nenti oned solvent. The reaction tenperature is usually about 50

250C, andrpifeyertied abwyt €Re- d8AeralencdfiguLaam ROs@]-cohodsd (44 and the

mal onyl dichlorides are reacted, both are reacted using the above-nentioned

sol vent i guhihe dyY ESEPe otfp RAVERR PRLI 24 € RaHh albaisPs @ rid¥d Higiese .

triethylam ne and the’like, and the ampunt used is usually used by about
oL TR SR P 0B GRe BRI, B SOl Pl aper oL e
05390, B SOOI dp 018400 Y g SRRLALEL 1SR 108y oot o
group, a dodecanesulfonyloxy group or the like, one which
is partially substituted with halogen such as a
trifluoromethanesulfonyloxy group or the like, and one
whose R® is an aryl group such as a p-toluenesulfonyloxy
group or the like.
The substituted silyl group in X or Y is a silyl group
substituted with a hydrocarbon group, wherein examples of
the hydrocarbon group include alkyl groups having 1 to 10
carbon atoms such as 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, a n-hexyl group, a cyclohexyl group and
the like, aryl groups such as a phenyl group and the like,
etc. Examples of such substituted silyl group having 1 to
20 carbon atoms include monosubstituted silyl groups
having 1 to 20 carbon atoms such as a methylsilyl group,
an ethylsilyl group, a phenylsilyl group and the like,
disubstituted silyl groups having 2 to 20 carbon atoms such
as a dimethylsilyl group, a diethylsilyl group, a
diphenylsilyl group and the like, trisubstituted silyl

groups having 3 to 20 carbon atoms such as a trimethylsilyl



the follow ng reaction process wthout separation. As a nethod for
produci ng t he bi soxazol i ne conpound (A) fromthe bisam do al cohol conpound
(6), is mentioned a nethod of dissolving the isolated bisam do al cohol

conmpound ( 6 ) in the fore-nentioned solvent or adding a 1.@\#7,_%0@@21)@ t he
fore-nenti oned anount to the reactizm sol ution containing the ™l sam do

al cohol conpound, and then reacting. The reaction tenperature is usually
about 50 - 250C, and preferably about 60 - 180C. After conpletion of the
reaction, the bisoxazoline conpound represented by the general formula (7)
whi ch corresponds to the 2-am no alcohols ( 4 ) used can be obtained, for

exanpl e, gyoufdi agtaneahydmisl vl katoug, sl i-em-punopyads idpleguwmndi um
hydr ogencarbonate or the like to the obtained reaction m xture, separating
deposi t edasvriids soporupenis Al yhggtrbepobtaaivreid-d+bdtpleilgddignpumt e to
this, carrying out an extraction treatnent using an organic solvent such as

tol uene, etbybeacaiaiyE] sy dDrofoup), o the-teke~bard leQloentgwdumg 4 he
obt ai ned organic |ayer. The obtai ned bi soxazol i ne conpound can be further

purified byiaidoirltylesd hDE) Fu@u@sa dft eyarphedidiettiylsiipn ngfpa,{ ihon,
e

chromat ography treatnment or the like. Further, after conpletion o
reaction, at he1desigeth Pi §0X310lgiaR £ onporRd -aah g 17d SPy Pbhbhgd by

concentrating the reaction
tricyclohexylsilyl group, a triphenylsilyl group and the
like, and a trimethylsilyl group, a tert-
butyldimethylsilyl group or a triphenylsilyl group is
preferable.

The hydrocarbon group of any one of these substituted
silyl groups may be partially 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, an aryloxy
group such as a phenoxy group or the like, or an aralkyloxy
group such as a benzyloxy group or the like.

A halogen atom, an alkyl group or an aralkyl group is
preferable as X or Y in the general formula (2), and a
bromine atom, a methyl group, an isobutyl group or a benzyl
group is more preferable.

A transition metal compound represented by the
above-mentioned general formula (2) is preferable as the
transition metal compound of the present invention.

Such transition metal compound represented by the

general formula (2) or (3) can be obtained by contacting



31 12 August 2002 solution and immediately carrying out an operation of
distillation, chromatography or the like. R3 R R2 0 0 RZR2 /~-NN ~R2 R1
\RR R R A steric configuration around an asymmetric carbon atomin the
general fornmula (1) of the bisoxazoline conpound thus obtgp dst Foam | ar
as in a steric configuration in the2optically active substituent of the
2-am no al cohols (4) used. Anong the bisoxazoline conpound (A) represented
by the general fornula (1) of the present invention, optically active

di substituted bi soxazoline conpounds obtained by the above-nentioned

met hods i nclude 2,2' nethyl enebis((4R)-4-nethyl -5, 5-di net hyl oxazol i ne],
2,2'-nEthy.@ﬁe@hé(ﬂﬂ§axézaﬁﬁhb|c@ﬁ?dﬂﬁﬂfbéﬁ¥é@éhtéﬂ]by the general

2, 2" -net hyl enebi s[ (4R) - 4- net hyl -5, 5-di -n propyl oxazol i ne],

2, 2" - met hyt @Ped1 8[(1HRN=4crRHAE be1dwdiwi ERRTPYheX@FRbbARK of nickel,

2,2 -nmet hyl enebi s[(4R) -4 net hyl -5, 5-di cycl ohexyl oxazoline], 2,2

met hy! ene%éﬂé&uﬂ- MROBE 1, Sr kb ABLROVYOXAN d A1k,

2,2' -nmeth enebis((ﬁgg-ﬁgnethyl-S,S-dlethoxyoxazo I nej,
R! 0 o) R
R I "\ R’ (1)
N N
R R?
HZ Rz

(wherein N represents a nitrogen atom and O represents an
oxygen atom. Each of R', R? and R’ independently represents
a hydrogen atom, a halogen atom, an alkyl group, an aryl
group, an aralkyl group, an alkoxy group, an aryloxy group,
an aralkyloxy group, or a cyano group, all of R's, all of
R’s and all of R’s may be the same or different respectively,
and they may be arbitrarily bonded to form a ring. Provided
that all of R's are not hydrogen atoms at the same time.
The symbol “n” represents an integer satisfying an equation,
0£n=s5.)

Each of R', R}, R®and n in the above-mentioned general
formula (1) is the same as in the fore-mentioned general
formula (2) or (3).

Asymmetric carbon atoms exist in such bisoxazoline
compound (A), and at least 2 kind of optically active
substances making these as asymmetric centers may exist.
However, the bisoxazoline compound (A) of the present

invention may be any one of the optically active substances



t hyl enebi s[ (4R) - 4- net hyl - 5, 5- di phenyl oxazol i ne], 32 12 August 2002
t hyl enebi s((4R) - 4- net hyl -5, 5-di - (2net hyl phenyl ) oxazol i ne],

t hyl enebi s((4R) - 4net hyl -5, 5-di - ( 3- net hyl phenyl ) oxazol i ne],

rret hyl enebi s[ (4R) - 4-net hyl -5, 5-di - (4met hyl phenyl) oxazp} ifigjust 2002
t hyl enebi s[ (4R) - 4net hyl - 5, 5- @2- ( 2- met hoxyphenyl ) oxazol i nej,

t hyl enebi s[ (4R) - 4- net hyl - 5, 5-di - (3net hoxyphenyl ) oxazol i nej],

t hyl enebi s[ (4R) - 4nethy| 5,5-di-(4-nethoxypheny|)oxazo|ine],
nethylenebls[splro{(4R) - met hyl oxazol i ne-5, 1' cycl obut ane}],

t hyl enebi s[ spi ro~(4R) - 4- net hyl oxazol i ne-5,1" cycl opent ane}],

t apHefelntdespi a om{ 4R r - mtdydoikazol i ne- 5, 1' cycl ohexane} ],

t hyl enebi s[ spi r o~(4R) - 4- net hyl oxazpl i ne-5, 1 cycloheptane}]

t hyl snehi sh{46kxadoline opympoutd Ny | dsazal icehpound not

t hyl enebi s((4R) - 4-i sopropyl -5, 5di et hyl oxazol i ne],

t Axkerded (AR 14 tesepuay) andde dh- Hmwmﬂn@saz:@d B¢lmethods

t hyl enebi s[ (4R) - 4-i sopropyl -5, 5di i sopropyl oxazol i ne], 33

t Brhenebird A 4R afipl sppiaRY ,i@ipysh@hgwbe&%édw]on two
thylenebls((4R) 4-i sopropyl -5, 5di phenyl oxazol i ne],

tha%qm%(ﬂfa 4- h$BPRGRY |sam®; di - (2 met hyl'phenyl ) oxazol i ne],
t hyl enebi s( (4R) 4-1sopropyl -5, 5-di - (3net hyl phenyl ) oxazol i ne],

thyl@ﬂsmé%ﬁghc 1 1SPRECRYe D Sarll a4 TELRKNRNE é‘é!k}%gg%gﬁ‘ﬁ]

t hyl enebi s 4-1 sopropyl 2net oxyphehy

t hylee é% F% mhigpqg yl --5,5-di - (3nethoxypheny|)oxazollne]
nethyle I sopropyl -5, 5-di - (4 met hoxyphenyl ) oxazol i ne], 12

thyl enebi s[ spi ro~(4R) - 4-i sopr opyl oxazol i ne

3338333

133333333333333

I\)(j)]>l\)l\)I\)I\JNI\)I\)I\JNI\)I\)I\)NI\)I\)I\)NI\)‘I\)I\JNI\)I\)

4
- met hyl epebr's splro{(4R§ %lsopropyloxazollne 5,1'-cycl opentane}], 2,2
H,N OH

(wherein R!' and R? represent the same meaning as fore-
mentioned) is reacted with a malonic acid derivative

represented by the general formula (5)
0 0

5
R R
(wherein R’ represents the same meaning as fore-mentioned
and R! represents an alkoxy group or a halogen atom) to

obtain a bisamido alcohol compound represented by the

general formula (6)

1
R 3 3 R -
HO oH ©
2 2 2
R R O 0 r2 R
(wherein R' , R?* and R’ represent the same meaning as

fore-mentioned), and then the compound is reacted in the

presence of a Lewis acid toobtain the bisoxazoline compound



met hyl enebi s[ spi rof (4R) - 4-i sopropyl oxazol i ne-5,1' cycl ohexane}],

2,2"' -met hyl enebi s(spiro{(4R) - 4i sopropyl oxazol i ne-5, 1' -cycl oheptane}], 2,2
et hyl enebi s((4R) - - 4-i sobut yl -5, 5-di net hyl oxazol i ne],

2,2' -met hyl enebi s[ (4R) - 4-i sobutyl -5,5 di et hyl oxazoline], 192 ;@1&@%0@002
34 2,2'-nethyl enebi s[ (4R) - 4-i sobutylo®d, 5-di -n propyl oxazo] I ne|;,

2,2" -nmet hyl enebi s[ (4R) - 4-i sobutyl 5, 5-di -i sopropyl oxazol i ne],

2,2 -net hyl enebi s[ (4R) -4 isobutyl -5, 5-di -cycl ohexyl oxazol i ne], 2,2~
met hyl enebi s[ (4R) - 4-i sobut yl -5, 5- di phenyl oxazol i ne],

2, 2' -met hyl enebi s[ (4R) - 4-i sobutyl -5, 5-di - (2net hyl phenyl ) oxazol i ne],
2,2' -met hylgnebi s[ (4R) -4 isobutyl -5, 5-di - (3- et hyl phenyl ) oxazol i ne],
2, 2" -nmet hyl enebi s[ (4R) -4-i sobutyl -5, 5-di - (4 net hyl phenyl ) oxazol i ne],
2,2" -met hyl epgbi Bf66REzb 1 iSb W othpSuhddi| A() 2 enRidix wrenyh ) pxaz gl £88]
2, 2' -met hyl enebi s[ (4R) - 4-i sobutyl -5, 5-di - (3 net hoxyphenyl ) oxazol i ne],
2, 2" - met hpleegeRi $hrdR) oWt & SRBULYY s i4h 1 EHEIdXy RheMbh ) 8xazoht el .

2,2' - et hyl enebi s[ spiro((4R)-4-isobutyl oxazoline-5,1" cyclobutane}],
2, 2" - met hylgnePi i Pl tebraRerfted by the above-mentioned general

formula (5) to other compound (a 1,4-diketo compound or
the like).

Wherein a salt thereof such as a hydrochloric acid salt,
a sulfuric acid salt or an acetié acid salt or the like
can be used as the 2-aminoalcohols (4). Among the 2-
aminoalcohols (4), examples of a widely available
compound or a compound capable of being easily synthesized
from an amino acid ester more widely obtainable include
2-amino-1,l1-dimethylpropanol, 2-amino-1,1-

diethylpropanol, 2-amino-1,l1-di-n-propylpropanol, 2-

amino-1,l-di-isopropylpropancl, 2-amino-1,1-
dicyclohexylprpbanol, 2-amino-1,l-dimethoxypropanol,
2-amino-1,l-diethoxypropanol, 2-amino-1,1-
diphenylpropanol, 2-amino-1,1-di-(2-
methylphenyl)propanol, 2-amino-1,1-di-(3~
methylphenyl)propanol, 2-amino-1,1-di-(4-
methylphenyl)propanol, 2-amino-1,l-di-(2-
methoxyphenyl)propanol, 2-amino~1,1-di-(3-
methoxyphenyl)propanol, 2-amino-~1,1-di-(4-

methoxyphenyl)propanol, l-{l-aminoethyl)cyclobutanol,

l1-(l-amincethyl)cyclopentanol, 1-(1-



| sobut yl oxazol i ne-5, 1' -cycl opent ane}],

2,2' -met hyl enebi s(spiro{(4R)-4-isobutyl oxazoline-5,1" cyclohexane}],

2, 2" -met hyl enebi s[ spi rof (4R) - 4i sobut yl oxazol i ne-5,1' -cycl oheptane}], 2,2
nmet hyl enebi s[ (4R)-4-tert-butyl -5, 5-di net hyl oxazol i ne],

2.2' - et hyl enebi [ (4R) - 4- tert - but yl - 845di et hyl oxazol i ne] , | 2 August 2002
2,2" -nmet hyl enebi s[ (4R)-4-tert butyl-5,5-di-n.-propyl oxazoline], 2,2
nmet hyl enebi s[ (4R)-4-tert-butyl -5, 5-di 35 12 August 2002

| sopropyl oxazoline], 2,2'-nethylenebis[(4R)-4-tert

but yl -5, 5-di phenyl oxazol i ne],

2, 2' - met hghénekitd U ydlohekahotlyl 15,(3dianyviciodekylocgrdlahegdtanol,
2,2 -net hyl enebi s[ (4R)-4-tertbutyl -5, 5-di-(2-nmethyl phenyl ) oxazol i ne],
2, 2" - met hylLamehios{(-4kd t Hy Lelt, 1 bdliydetth st 43oaet hyl phenylJamdazet 3 ne] ,
2,2' -met hyl enebi s((4R)-4 tert-butyl-5,5-di-(4-nethyl phenyl)oxazoline],
2, 2" - met hybeRghi-9 (AR i dt h@Lbukding 1 5, 5-2diar £ndE8 baxypRanY ) 0xazoh 1 ne] ,
2,2 -nmet hyl enebi s[(4R)-4 tert-butyl -5, 5-di-(3-nmethoxyphenyl) oxazoline],
2,2" - met hylk-epeliniydiar 4= tert-butyl -5, 5-di - (4 DBhhAsYBheENLXaEO] L ne],
2,2" nethylenebis[spiro~(4R)-4-tert-butyl oxazoline-5,1" cyclobutane}],

2, 2" - met hyli epelicHesR 190 4Ry 14-tert - butyl oxazol i ne

2-amino-3-methyl-1,1l1-diphenylbutanol, 2-amino-3-
methyl-1l,1-di-(2-methylphenyl)butanol, 2-amino-3-
methyl-1,1-di-(3-methylphenyl)butanol, 2-amino-3-
methyl-1,1-di-(4-methylphenyl)butanol, 2-amino-3-~
methyl-1,1-di-(2-methoxyphenyl)butanol, 2-amino-3-
methyl-1,1-di-(3-methoxyphenyl)butanol, 2-amino-3-

methyl-1,1-di-(4-methoxyphenyl)butanol, l1-(l-amino-2-

methyl-n-propyl)cyclobutanol, l1-(l-amino-2-methyl-n-
propyl)cyclopentanol, l-(l-amino-2-methyl-n-
propyl)cyclohexanol, l1-(l-amino-2-methyl-n-
propyl)cycloheptanol, | 2-amino-4-methyl-1,1-

dimethylpentanol, 2-amino-4-methyl-1,1~-diethylpentanol,
2-amino-4-methyl-1,1-di-n-propylpentanol, 2-amino-4-

methyl-1,l-di-isopropylpentanol, 2-amino-4-methyl-1l,1-

dicyclohexylpentanol, 2-amino-4-methyl-1,1-
diphenylpentanol, 2-amino-4-methyl-1,1-di-(2-
methylphenyl)pentanol, 2-amino-4-methyl-1,1-di-(3-
methylphenyl)pentanol, 2-amino-4-methyl-1,1-di-(4-
methylphenyl)pentanol, 2-amino-4-methyl-1,1-di-(2-

methoxyphenyl)pentanol, 2-amino-4-methyl-1,1-di-(3-



5,1' -cycl opent ane}],

2,2' -nmet hyl enebi s[spiro{(4R)-4tert-butyl oxazol i ne-5, 1" -cycl ohexane}], 2,2
met hyl enebi s[spiro{(4R)-4-tert-butyl oxazoline-5,1" cycloheptane}],

2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5 di net hyl oxazol i ne],

2. 2' - et hyl enebi s[ (4R) - 4- phenyl 5. 528 et hyl oxazol i ne], |2 August 2002
2,2' - et hyl enebi s[ (4R) - 4phenyl -5, 5-di - n- propyl oxazol i ne], 2,2
nethylenebis[(4R)-4-phenyI-5,5-di-isopropy|oxazo|ine],

2, 2' -met hyl enebi s((4R) - 4- phenyl - 36 di cycl ohexyl oxazol i ne], 12 August
2002 2,2' - nethyleneb|s£(4R -4 henyl 5, 5-di phenyl oxazol i ne],

2,2 - neth@Bé@@mxﬂﬁemy 4Ppnéﬁpbl5 5-di Ziammmmyﬂpmemywmﬁ&wiﬁ¢ne]4—

2,2' -net hyl enebi s[ (4R) -4 phenyl -5, 5-di - ( 3- net hyl phenyl ) oxazol i ne],
2,2'-nethmbémaﬁxﬂmaﬁgl4ppheawb45,5-di-(4 nelhylpbm¢WQH®ﬁmHﬂmmb}n-

2,2' -met hyl enebi s[ (4R) -4 phenyl -5, 5-di - (2- met hoxyphenyl ) oxazol i ne],

2, 2" - met hplenydh)icf¢ Ybdudapbanyl - 5, 5- di - (3 net-hoxyphény-)3exezoh y hef -

2, 2" -nmet hyl enebi s[ (4R) -4 phenyl -5, 5-di - (4- net hoxyphenyl ) oxazol i ne],

butyl)cyclopentanol, l-(l-amino-3-methyl-n-
butyl)cyclohexanol, l-(l-amino-3-methyl-n-
butyl)cycloheptanol, 2-amino-3,3~dimethyl-1,1-
dimethylbutanol, 2-amino-3,3-dimethyl-1,1-
diethylbutanol, 2-amino-3,3-dimethyl-1l,1l-di~n-
propylbutanol, 2-amino-3,3~-dimethyl-1,1-di-
isopropylbutanol, 2-amino-3,3-dimethyl-1,1-
dicyclohexylbutanol, 2-amino-3,3-dimethyl-1,1-
diphenylbutanol, 2-amino-3,3-dimethyl-1,1-di-(2-

methylphenyl)butanol, 2-amino-3,3-dimethyl-1,1-di-(3-
methylphenyl)butanol, 2-amino-3,3-dimethyl-1,1-di-(4-
methylphenyl)butanol, 2-amino-3,3~dimethyl-1,1-di-(2-
methoxyphenyl)butanol, 2-amino-3,3-dimethyl-l,1l-di-(3-

methoxyphenyl)butanol, 2-amino-3,3-dimethyl-1l,1l-di-(4-

methoxyphenyl)butanol, l-(l-amino-2,2-dimethyl-n-
propyl)cyclobutanol, l-(l-amino-2,2-dimethyl-n-
propyl)cyclopentanol, l-(l-amino-2,2-dimethyl~n-
propyl)cyclohexanol, l-(l-amino-2,2-dimethyl-n-
propyl)cycloheptanol, 2-amino-2-phenyl-1,1-

dimethylethanol, 2-amino-2-phenyl-1,1-diethylethanol,
2-amino-2-phenyl-1,l-di-n-propylethanol, 2-amino-2-

phenyl-1,l~di-isopropylethanol, 2-amino-2-phenyl-1,1-



2,2' -nmet hyl enebi s[ spi ro{ (4R) - 4- phenyl oxazol i ne-5, 1" cycl obut ane}],

2,2' -met hyl enebi s[ spi ro~(4R) -4 phenyl oxazol i ne-5,1' -cycl opentane}],

2, 2" -nmet hyl enebi s[ spi ro~(4R) - 4- phenyl oxazol i ne-5, 1" cycl ohexane}],

2, 2' -met hyl enebi s[spiro{(4R) -4 phenyl oxazoline-5,1"-cyclo lﬁﬂﬁh]

2,2' -met hyl enebi s[ (4R) - 4- benzyl - 5, 5dnet hyl oxazol i nej, hem 2002
2, 2" - et hyl enebi s[ (4R) - 4- benzyl - 5, 5- di et hyl oxazol i ne],

2, 2" -nmet hyl enebi s[ (4R) - 4- benzyl -5, 5-di - npr opyl oxazol i ne],

2, 2" -nmet hyl enebi s[ (4R) - 4- benzyl -5,5 di -i sopropyl oxazol i ne],

2,2' -nmet hyl enebi s[ (4R) - 4benzyl - 5, 5- di cycl ohexyl oxazoline], 2,2

met hyl enebiidyciR)hdxprazlan®dl5- di phenyl oxazol erejmino-12-flugngl -2002 37
2, 2" -net hyl enebi s[ (4R) - 4- benzyl -5, 5-di - (2 net hyl phenyl ) oxazol i ne],

2, 2" - met hylignedn gl €4Randihenzyl - 5, 5-di -13aﬁghbylzp11ﬂmﬂ%pxazmame}( 2-
2,2' -met hyl enebi s[ (4R) -4 benzyl -5, 5-di - (4- net hyl phenyl ) oxazol i ne],

2, 2" - met hydeangpi sh€ARL ) dthemanl - 5, S- di -izamhawwﬁﬁqﬂomzoa‘n -
2,2'-nethy|enebi€[(4 )?4 benzyICS,S-di-(3-nethoxypheny )oxazol%ng%,

2, 2" - met hydeanppi shEARL ydthamayl - S, 5- di -iéaﬁkhex.mwrlgp.xwpl-aﬂek 4-

net hyl enebi s[ spi r o~(4R~) - 4- benzyl oxazol i ne- 5, I' cycl obut ane}],
methylphenyl)ethanol, 2-amino-2-phenyl-1,1-di~(2-
methoxyphenyl)ethanol, 2-amino-2-phenyl-1,1-di-(3-
methoxyphenyl)ethanol, 2-amino-2-phenyl-1,1-di-(4-
methoxyphenyl)ethanol, 1-
(aminophenylmethyl)cyclobutanol, 1~
(aminophenylmethyl)cyclopentanol, 1-
(aminophenylmethyl)cyclohexanol, 1-
(aminophenylmethyl)cycloheptanol; : 2-amino-2-benzyl-
1,1-dimethylethanol, 2-amino-2-~benzyl-1l,1-

diethylethanol, 2-amino-2-benzyl~1l,1l-di~-n-propylethanol,
2-amino-~2-benzyl-1l,1-di-isopropylethanol, 2-amino-2-

benzyl-1l,1l-dicyclohexylethanol, 2-amino-2-benzyl-1,1-

diphenylethanol, 2-amino-2-benzyl-1,1-di-(2-
methylphenyl)ethanol, 2-amino-2-benzyl-1,1-di-(3-
methylphenyl)ethanol, 2-amino-2-benzyl-1l,1-di-(4-
methylphenyl)ethanol, 2-amino-2-benzyl-1,1-di-(2-
methoxyphenyl)ethanol, 2-amino-2-benzyl-1,1-di-(3-
methoxyphenyl)ethanol, 2-amino-2-benzyl-1,1-di-(4-
methoxyphenyl)ethanol, l-(l-amino-2-

phenyl)cyclobutanol,

l-(l-amino-2-phenyl)cyclopentanol, 1-(l-amino-2-



2,2 2,2 -methyl enebi s[spiro{(4R)-4-benzyl oxazoline-5,1" cycl opentane}],
2,2' - et hyl enebi s[ spi ro~(4R) - 4benzyl oxazol i ne-5, 1' -cycl ohexane}], 2,2

nmet hyl enebi s[ spi r o~(4R) - 4- benzyl oxazol i ne-5,1' cycl oheptane} ] , and
conmpounds in which ( 4R) in each of the above-nentioned 2002
corresponds to (4S), etc. Further, eg2anples of the nmeso formisoner 1nclude
a conpound in which (4R) in each of the fore-nentioned conpounds
corresponds to (4R) of one oxazoline frame and corresponds to (4S) of the
ot her oxazoline frane. A conpound in which a coordinating conpound
coordinated on an inorganic acid or organic acid salt of these transition
met al s orphenplocysilomnexarmsi t ilon hreaminat-@mphedy lIpc Yuhobep2@odli s
preferable as the fore-nentioned conmpound (B) of nickel, palladium cobalt,
r hodi um canduthenilike .S fateatd ymentibsed cunpouwled @ahl HAsicd@sen

brom de, an iodide, a carbonate, an oxal ate, an acetylacetonate salt or an
acetate of dpreseallgnattion sebakancandfanret ber (kypeane wemixtareol efin, a
diene, a nitrite conpound or the like nay coordinate on them at the sane

time. FurthefreoifNa®ase dria Zerpaval egh HaMRILXg of nickel, pall adiumor the
i ke, a conmpound in which an olefin, a diene, a nitrite conpound or the

l'i ke nere‘yoggqrdinated on the zero-valent conplex is preferably used.
Specifically, bis(1,5-cyclooctadiene)nickel (0),

bi s(cycl opeptadeenythbi b8V EeLibntioned 2-aminocalcohols (4) can he
bi s(pent anet hyl cycl opent adi enyl ) ni ckel (11), (hexaannlne)nlckel(}fS

)

hloride. : : (L o . | _ e ni |
tky: aceTonate Shr Eﬁé?'&%%?’l BiEh Aot HeaBhRait phiaREyd F?h‘f@l@r ori de.
cni I i | ] i i i I
Q'hflc(,?: e, 3F B i ?t%%%%éﬁe%;r%%ﬁfé?él%&%é%i%?%???yéf{%‘ﬁé%ﬁyﬁxafmg?

i |1 < , A i AP i de,. ni I 1.

E'eiﬁﬁl ﬁor%a%gﬁ%%c%?éﬁélﬁg?fn?ié'kaérlf%%ﬁlt%%a%c“‘éé 'slna} AT AR nanst e

i I I Il i ,
a1 'yl pal 1 i CREF P BOARGM e CEARETE  rERTor bbi of SEEPBt r P8pa™adi unf 1 1)
: 12 A 2002 39 dichl orobis(b nitril | | adi 1) .,
i chi or o S5 BE§ SR b KRGSt RO TS SUPITHER B he il PRALGAL
di chl ori de al I adi u Ilé. cetate, palladiun(ll) acet¥lacet nate,

pal | adi unf‘?ef'gvﬁr G paf acﬁ%rﬂ#‘l)ofhl%rﬁa t HHEEEPENEISD c§anide,
pal | adi ung | m(11) trifluyoroacetate,

1) i i de, [.I adi .
Dot aki o(hkgkgrPlamie BRREaRTROF FhLEMAAOPeIs Sadt or an acetic

acid salt or the like may be used.

Wherein the amino acid ester includes alanine methyl
ester, valine methyl ester, leucine methyl ester, (t)-
leucine methyl ester, phenylglycine methyl ester,
phenylalanine methyl ester and compounds in which a methyl
ester of these compound names is replaced with an ethyl
ester, a propyl ester and a n-butyl ester.

Further, it may be a (R) or (S) compound of an optically
active substituent of the above-mentioned compounds, and
may be a salt such as a hydrochloric acid salt, a sulfuric
acid salt, an acetic acid salt or the 1like of the

above-mentioned esters.



tris(di benzylideneacetone)di pal |l adium0), cobalt(1l) acetyl acetonate,
cobalt(lll) acetylacetonate, cobalt(ll) brom de, cobalt(Il) carbonate,
cobalt(Ill) chloride, cobalt(ll) cyclohexanebutylate, cobalt(Ill) fluoride,
cobal t (1

i odi de, bal t (I1 ht henat e, balt (11 t i |1
) iodide, cobalt(ll) nap enate, cobalt( )sgg?%gkﬁ%srt%yrr( )

bi s(ethyl ene) acetyl acet onate, bis(285-cycl ooctadiene)rh
trifluoronethanesul fonate, chl orobis(ethylene)rhodiunm(l) (dinmer), 1

chl oro( 1, 5-cycl ooct adi ene) rhodi un(1) (diner),

chl oro( nor bonadi ene) rhodi un(1) (diner), rhodiun(ll) acetate (diner),
rhodiun(I11) acetylacetonate, rhodium (Il11)chloride, rhodiun(l11) iodide,
r hodi um( | Thet 6rigparcacepgeats include methylmagnesium chloride,
(dimer), dichloro(l, 5cycl ooctadi ene)rutheniun(ll1) (dimer), rutheniun(lll)
acet yl aedgthonmagne st hanichdoinilde br vedgeopydmagriasiym| shihirddede and
rutheniun(l11) iodide are nmentioned. Anong this, a nickel conpound and a
pal | adi mypoepplmadgnedQuil cAugusi d@P02-bnd ylmef@radl emi ahflbe igregsent
invention in particular, and bis(1,5-cycl ooctadi ene)nickel (0), nickel (I11)
acet at e cyg bdkieé k¥ Linagaeisyhac ethdroat tde ;nbekek(magnesinmeshloride,

(di nmet hoxyet hane) ni ckel (11) brom de, nickel (11) carbonate, nickel (11)

chl ori dgshdrly IiRé fRX ¥ LRARS) I ke ( | 2 ) mekhgliphean yim&k§hés bhm

di met hyl gl yoxi ne, nickel (11) fluoride, nickel(ll)

hexaf | ugnpaset b acetapahg 1 gHaielhddnebodindeh 1y €ked (1 4) napht henate,

ni ckel (11) stearate, dichlorobis(acetonitrile)palladiun(ll),

di chl or ol s{ PepReRitralpald B REFEde, 2-

di chl oro( 1, 5cycl oocCt adi'ene) pal | adiun(11), palladiunm(ll) acetate,

pal | adi WHdd ko x ¢ERERLAGRIRRA Qim P& 1 S£E HE( ! 19D Sfma §ALLAd M1 1)
chloride, palladiun{ll) 7 odide andtris(di benzyli deneacétonyl)di pal |l adi un(0)

O i R e ko R U S ik e R

brom de Y £ 0L {1 BLELES A %h‘ést%ﬁ:c?xﬁ%lxgénfc&%%idt ic%@négﬁh% nxgéhg{%%“rig capabl e

of easily Tormng a conplex w I soxazol 1 ne npou ~used, in the

presem:éggﬁﬁgéogo EQ%&#&H“ﬂﬁif§g§E£?' conpound represented by the
I Oné or mul a

above- nmen general or (3) is useful as the catal yst

Comonent BafhPLA AU oML S04 L ENPLLERD LA ngorpound 1
ol ynerization, a cat al.ys Q nent capabl e _of, activating sai
ranert i 9iE samarR b aERhRa Lo S TR s T a8 s b S ERER S EOFB ol e i n
ol ynmeri zatign _of .t he present .invention.is a catalyst for,olefin
ol et 155t | SFTRIIEE n BETPRAN on HBEAY T onBBLRBLF Eyr o< b PEETR ¢ he
abovenentj one eneral_fornul .) _or 3 and C.) ,and/ or D
describé%ﬁ%%?gﬁg§F§Q&ﬁ§f angcgygoﬁéLSF ﬁépem%}bﬁVgﬁ?%ﬁﬁ%égﬁﬁoﬁH&g(selécted
represerity B L orbr SR LPBr A s, A94DTIRe100vd LeATEIHRS
2"y [oslony L oniar; dinetiihRaoRads RAFAGLECATRCA &1kEpT csont ed
by the general fornula, E‘~-A1(E'£-O-%~AIE'Z, (wherein each of El, EZ and
E is a Fyfr8Barhénv§esups AP akiy ofbeks, 0af1 of2 a8 dmaca1R28fdE s nay be
the same or different. Z represents a hydrogen atom or a hal ogen atom and
all of Znnhhepbd-eRdneamdcthals f 6¢ bnt angherafissibry abeptefedt s a nunera
satisfying an equation, 0 < a ~ 3, b represents a nuneral of 2 or nore, and

c represknfgldnmodi.-eger of 1 or nore.), (D) a boron conpound of any one of

(D1) - (D3) described bel ow
Examples of the Lewis acids include titanium tetra-

isopropoxide, aluminum tri-isopropoxide, dimethyltin
dichloride, tin chloride, zinc chloride and the like. These
Lewis acids are respectively used alone or in a mixture

of 2 or more thereof. The amount used is usually about 0.001



42 12 August 2002 ( D1 ) ; a boron conpound represented by the general

f or e- nent ronedf edbdponmd PBEedayobe tised 2i-@nglrex e adcothiod  r 449i,t | amd net al

conpound represented by the general

for ol efi predemaeyiyasbontod.Die priestmidi meénti on. Nanely, the oth

catalyst for olefin polynerization of the present

er

invention is a catalyst

for ol efin pal yoereaat ienushandiynusdd aBthandf o hndare {&), desgri bed

bel ow are

formul a (Lkaasdd Bae 1rlcows i iic & SRIASAIRS, &ylidiOIRBpREAE B A

used. (A); a bisoxazoline conmpound represented by the gen

represents an oxygen atom Each of R, R~ and R |ndependently

August 2002 J0s eSedth foRob¥AEeAR) ARy BALOTER1BLAMe an éﬂr@deﬂéoup an

aryl group, an aralky group, an ‘al k oxy ‘group, an aryl oxy group, an

aral kyl oxy iy i @ S DN iHLURh Al He @essp@étll@él§%~@s@adaf&&eof R's

may be the sane or different respectively, and they may be arbitrar

bonded to

t he same tlne

O~n-~>5
rut heni um

general formula; El

(55 doscr g be Yo b ba%ggg enegl UL ONTLEOTRUG LEP gFent ed by the

structure

represents an |ni eger sati

eral
and O

ily

d0%H %}Hﬁ%r%f%’ %‘f’ 9edrt faleAlheedt S A& 10 JI?(&‘&RQ Qs @goms at

yi ng an equati on,

AP oE o e %m’%h‘éﬁ%ﬁﬁﬁsség??k 8o ("¢ 1 )

I ¢ al um noxane Ing a

a linear alu

is prepared by methods below.

When the 2-amino alcohols (4) and malonic acid diesters
are reacted, both are reacted using the above-mentioned
solvent. The reaction temperature is usually about 50 -
250°C, and preferably about 60 ~ 180°C.

When the 2-amino alcohols (4) and the malonyl
dichlorides are reacted, both are reacted using the
above-mentioned solvent in the presence of an appropriate
base. The base includes triethylamine and the like, and
the amount used is usually used by about 2-fold mol or more
based on malonyl dichlorides. The reaction temperature is
usually about -30 ~ 100°C, and preferably about -10 ~ 50°C.

Further, the bisamido alcohol compound (6) obtained may

be separated from the reaction system, and may be used for

formula, HQ @=Q ( D2 ) ; a boron conpound represented by the genera
formula, G+ ( BQQQQ) ( D3 ) ; a boron conpound represented by the
general fornula, ( L-H) + ( BQQ-@BQ ) ( wherein B is a {3ixnilssdodpron
atom Q , @, Q and Q respectivel9are a hal ogen atom an al kyl group,
hal ogenat ed al kyl group, a substituted silyl group, an al koxy group or a
di -substituted am no group and they nay be the sane or different. G+ is an
inorganic or organic cation. L is a neutral Lewis base and (L-H)' is a
8r~nsted acid.). The fore-nentioned bi soxazoline conmpound (A) and the

formula ( 2 ) or ( 3 ) as the catal yst

| feﬁn?wiﬁa ¥ R 395?55}%{%902%”“ 571808 SBTRARTel Bl i1 or mui
E AL ( %rgduceé,/¥1rst of all, the bisamido alcohol compound (6)

a



(wherein each of

El, EZ and E is a hydrocarbon group, and all of E's, all

of E~s and all of E's may be the sane or different. Z represents a hydrogen
atom or a hal ogen atom and all of Zs may be the sanme or different. The
symbol "a" represents a nuneral satisfying an equation, Ojxguss 2(;02
(epresents a nunmeral of 2 or nore, 3nd c represents an |nteger of

nore.), 12 August 2002 44 (D) a boron conpound of any one of (Dl) -
(D3) described below. ( D1 ) ; a boron conpound represented by the general
formula, B~2iS2zQ ( D2 ) ; a boron compound represented by the general
formula, G+ ( BQQ@®@BQ ) ( D3 ) ; a boron conpound represented by the
general tboemiflod,lqwindd FeattBQyz @a@ress withoateisemrat onri -val ent boron
atom QL , @ , Q@ and Q respectively are a hal ogen atom an al kyl group,
a hal ogenat ke alMedhad day prosidising Whes bdidosta o biipe @avmpbleady(Jjoup or a
di -substituted am no group and they may be the sanme or different. G is an
i nor gani €ref agan tsanatiden.alcdlisoRr B6mbbalndepé 5, base mait idndf tai s a

Br~nsted acid.).

(© Al um num conpound The al uni num conpound ( C) used in

the presgaihigdverif ORissNEiNg MORE Of sallufleMGHEOIHBIS SEEEKSEd from
(Cl) - (C&3) described below (Cl); an organoal um num conpound represented

by the gesgipRlurdP 8Y! £n thlecAbLe- ﬁent(:.o@?ec) sol%eQMPbkCacﬁ:l Rox&pgshaving a

structure represented by the general fornula, ~-A (Ez)-0-}b, ( C3) ; a
|i near ah&m&efa@ﬁe %’f@%éné&&ﬂ%ﬁ“éﬁohﬁ@ £sephed- byt hen adBE Al ohor mul &,
E(-AL(E')-O}~AE 2 August 20

containing the bisamido alcohol compound, and then
reacting.

The reaction temperature is usually about 50 ~ 250°C,
and preferably about 60 ~ 180°C.

After completion of the reaction, the bisoxazoline

compound represented by the general formula (7) which

corresponds to the 2-amino alcohols (4) used can be obtained,

for example, by adding an agqueous alkaline solution such
as aqueous sodium hydrogencarbonate or the like to the
obtained reaction mixture, separating deposited solids,
concentrating the obtained filtrate, adding water to this,
carrying out an extraction treatment using an organic
solvent such as toluene, ethyl acetate, chloroform or the
like, and concentrating the obtained organic layer. The
obtained bisoxazoline compound can be further purified by
ausual method such as, for example, distillation operation,
chromatography treatment or the 1like. Further, after
completion of the reaction, the'desired bisoxazoline

compound can be also obtained by concentrating the reaction



(wherein each of E, Ez and E is a hydrocarbon group, and all of Els, all
of E~s and all of E's nmay be the sane or different . Z represents a
hydrogen atom or a hal ogen atom and all of Zs may be the sanme or different.
The synbol "a" represents a numeral satisfying an equatiomp aQg 53?2@921& b
represents a nuneral of 2 or nore, gand c represents an integer of 1 or
nore.) As the hydrocarbon group in El1, EZ or E, a hydrocarbon group having
1 to 8 carbon atons is preferable and an al kyl group is nore preferable.
Speci fic exanples of (Cl) of the organoal um num conmpound represented by the
general formula, ElaAlZ, _a , include trialkylalumnuns such as

trimethyl gbutition 4dfidetihyediiddlyn claridy iy | sbdmaninbperation of
triisobutyla~lum num trihexylalumnumand the |ike; dialkylal um num
chIorldesdgthyxagidﬁﬁru%@bmgtagmdgﬁfnégethalQ&hﬁlalun1nun1ch|or|de

di propyl al um num chl gri de, _diisobutyl al um num chl ori de, di hexyl al um num
chloride and the |iR&s | al um num di chl ori des such as net hyl al um num

di chl ori de, i i propyl al um num di chl ori de,

m num di chl ori de and the |ike;

i met hyl al um num hydri de, diethylal um num
di i sobut(y)al um num hydri de,

di hexyl al upEhum li ke, etc. 12 August 2002 A
trlalkylalunln \S preferabl nd triethylalum numor triisobutylal um num
IS nore prefé%abIeRlFurtherRlan ®%i gomer may be prepared according to the
kind of the al um num conpound used and reacti on condltlons ( tenperature

and pressureA)stgﬂ%QCyCrFé aéu){?u lontggggrfézgy %axlnrxne\ggl on. . $8I fé exarrpl es

of E~ and E m-noxan structare %presented
naving o ot %&eﬂ?gée”r?ee%%sa%féal% Tihe Sfonera e+a?%§?éﬂé‘émﬁ”f°r%€%?n§@)

oot opyl 5P CBER ST DB, 28 Aebt €¥e§3%8‘é%n£+“q€%$%wﬁr8$2ap?‘ a
e, ékd%éx%“é’pﬁq”a?fpeg ve BHERGLEDCRE AT tBe 3reTil GHARGORS et hy
group or an isobutyl group, bis 2 - 40 and c is 1 - 40. The

above- ment{ifonétF & ur ni noxane is prepared by various nethods. The procedure

is not particularly restricted, and it may be prepared according t
wel | -known mBfReds! FoPlé?éﬁﬁq;qu qQFRR%%ﬁr )ﬁFRﬁmfﬁﬁFPﬁgb&'ﬁbﬁutlon of

di al kyl al um n
hydri de, dipr

a trlalkylalumlnﬂgé exa trimethylalumnumor the like) in a
sui t abl e GERRT L stPTBREa (b mz@ﬁetheﬂ iRFREERE NV EREARSN APt HRaliKe) with
water. Further, a nethod - 47 12 August 2002 for preparing the

al uni noxafe Ve Fht 2R F it uted RIUSA%A 104 hf FPBRPCERARIPtained by

trimethylal um num or the
the above-mentioned methods include 2,2'-~

methylenebis[ (4R)-4-methyl-5,5-dimethyloxazoline],
2,2'-methylenebis{ (4R)-4-methyl-5,5-diethyloxazoline],
2,2'-methylenebis{ (4R)~4-methyl-5,5-di-n-
propyloxazoline], 2,2'-methylenebis{(4R)-4-methyl-5,5-
di-iSOpropyloxézoline], 2,2'-methylenebis[ (4R)-4-
methyl-5,5~dicyclohexyloxazoline], 2,2'~
methylenebis{ (4R)-4-methyl-5,5~-dimethoxyoxazoline],
2,2'-methylenebis[(4R)-4-methyl-5,5-diethoxyoxazoline],

2,2'-methylenebis[ (4R)-4-methyl-5,5-diphenyloxazoline],



like ) with a netal salt containing water of crystallization (for exanple,
a hydrate of copper sulfate hydrate or the |ike) can be exenplified. (D)
‘Boron conpound Any one of (D1); a boron conpound represented by the general
formula, BQLQRQ, ( D2 ) ; a boron conpound represented ng hQGUEED

formula, G ( BQ&QEQ Q@ ) - and ( [32) ; a boron conpound represented by

t he general fornmula, (LH) + ( BQLQ-Q Q) --can be used as the boron
conmpound ( D) in the present invention. In the boron conpound (D1)
represented by the general fornula, BQLQZQ, Bis a tri-valent boron atom
each of QL - Q is a halogen atom a hydrocarbon group, a hal ogenated

hydr ocar Bed 'gmeihy kesebssi { dRod dsimgthytobp s -di dlZoxy group or a

di -substituted am no group and they nay be the sane or different. Each of
QL - Q methydfpdreat}l) axhabadar Jgt om a hy2irematbgi egreduis COAR p+A+Ng 1 to
20 carbon atonms, a hal ogenated hydrocarbon group containing 1 to 20 carbon
atons, amethstli-t9utBdd 5+ | $lmetbyl prosripl porgzdbltime0, car bon atdpd! -an al koxy
group containing 1 to 20 carbon atons or a di-substituted am no group
contaln|mgthguéﬁgbﬁgfp@n)anam@tﬁymLyasthL(mnre preferable Q - Qis a
hal ogen atom a hydrocarbon group containing 1 to 20 carbon atons and a

48 12 Aua@%hya%?ewgaﬁaabqqn@wdrocar bon, Ir oMt 69Nedidy g A4k 9-20 carbon
atons. Each of is nore preferably a fluorinated hydrocarbon group

with 1 tﬂe%%yqaré)ogtaiog ﬁ@r&tr@ﬁywe@{ubs&%tzoq%efj uorine atom and in
particul ar, éach of is preferably a f1 uori nated aryl group with 6 to

20 carbop an%%§K¥¢@?gggg quyggumé?g vilgoripg atpm Specific exanpl es of

t he conpound (D1 e tris(pentafl uorophéenyl) bor ane,

E;:Sgg §m§€§J€¥§ﬁ§+39 gg 2%%%)% 122@ trlék—mEtgy%F| uor%%%enyl)borane
2,3 I h d

the |1 kemeai s oy pabT S RS B B L e 2T £ 21 h the

boron Com%%;m&%lgfgpgégqé% vy Lhe A698LAL Sl 2., & ( BAOQQ 9 .

G is an'inorgani c or ani tio atri boron atom and QL
- Qare thelo tas - @Q in the above-nentioned (D1l). Specific exanples
of G+ beFH& b fc ration in the conmpound (D2) represented by the
general forul

al kyl sub&ti ut@%t$%§$g88§r J%F)rla’i‘?%‘fﬂ LA R IR e, and G
bei ng ana¥é¥gg té?n i ncl udes a
2,2'-methylenebis[spiro{(4R)-4-methyloxazoline-5,1'-
cyclohexane}],
2,2'-methylenebis[spiro{(4R)-4-methyloxazoline-5,1"'~
cycloheptane}],
2,2'-methylenebis[ (4R)-4-isopropyl-5,5-
dimethyloxazoline],
2,2'-methylenebis({ (4R)-4-isopropyl~-5,5-
diethyloxazoline],
2,2'-methylenebis[ (4R)~-4-isopropyl-5,5-di-n-
propyloxazoline],
2,2'-methylenebis[ (4R)-4-1isopropyl-5,5-

diisopropyloxazoline],



tri phenyl carbeniumration and the like . As G, a carbeniumration is
preferable, and in particular, a 49 tri phenyl carbeniumcation is
preferable. ( BQ @Q Q) - includes tetrakis(pentafl uorophenyl)borate,
tetrakis(2, 3,5, 6-tetrafl uorophenyl)borate,
tetrakis(2,3,4,5-tetrafluorophenyl)bor28e, 12 August 2002 12 August 2002
tetrakis(3,4,5-trifluorophenyl)borate,
tetrakis(2,3,4trifluorophenyl)borate, phenyltris(pentafluorophenyl)borate,
tetrakis[3,5-bis(trifluoronethyl)phenyl]borate and the |ike. Specific

conbi nat i oRs 2t:h€rﬁﬁyié\&éyg§ fg roceni um t etraki s(pentafl uorophenyl ) bor at e,
1,1'dinethylferroceniun1tetr5&|é@ﬁém%ﬁQRmmpphesyngorate, silver

tetraki s( pehtatLodieaRiesy, rate, triphenyl carbenium
t et r aki s( pen~t af | uor ophen%/%éjgb?ﬁﬂe, tri phenyl car beni um

t et raki s[ & pbr shtkhihuaronet hyl ) phenyl | borate and the |ike, and
triphenylcarbeniun? é%%ﬁ%%ﬂ&ﬁ%ﬁgfﬂuésopmapypjgw te is nost preferable
Further,idigﬁghppgﬁgzggn%pund ( D3 ) represented by the general fornula,
(L-H) +(BQLQ-Q Q~-, L°S*dP™fdutral Lewis base, (L-Hf is a Br~nsted acid, B
is a tri-ealent atom and Q - Qare the sane as Q - @ in the above
ment i oned ?DD.m%§E£??P§gé§éﬁﬁﬁé%ﬁ—1§o$?5 %ngg a Br~pnsted acid in the
12 Augustmgqgéggguﬁgggound represented by % e géﬁéﬁﬁ‘ﬁ%nnula,
(LH * (BQLQ-Q SN e) @30 dineijal kyl - substituted anmoni um a
N,N—dialky;gnéki@iu a , dial kylamonium a triaryl phosphoni um and the
like, and ( B ﬂgﬁneh#&ﬂUﬁﬁ$—uhgs@§g%éy$} s_fore-nmentioned. Specific
exanplesdgt5£¥$§ conbi nations include“triet f? moht (A
tetraki s(pent SPEpHeRAZoime p, tri propyl anmoni um
tetrakis afl uorophenyl )borate, tri(n-butyl)amoni um
tetraki s?ﬁ'% ng?%%ygﬁﬁéh)ils)mdmta_ig‘% P-gu;yl ) anmoni um
tetrakis%%t%bH§(trifluoronethyl)pheny é BBY fé/SNQWﬂﬂ4mnhylanilinium

y phenyl)oxazoline],

2,2'-m y i -4~ -
’ eth lenebls[(4R) 4 isopropyl 5,5-di-(2
;5-di-(o.
methoxyphenyl)oxazoline],
2,2'—methylenebis[(4R)—4

—isopropyl—s,s—di—(3—
methoxyphenyl)oxazoline],

2,2'-methyl nebi i Topyl-5,5-di
; ethyleneb s[(4R)—4—'sop op di-(4
-5,5~di~(4d-

methoxyphenyl)oxazoline],

| ) )

cyclohexane}],

2,2/~
line—S,l'—

{
(

2,2~ 1 )
methylenebls[(4R)—4—isobutyl-5 S

diethyloxazoline],



tetraki s(pent afl uorophenyl )borate, N, N-di ethylanilinium
t etraki s(pent af | uorophenyl )borate, N, N-2, 4, 6-pentanet hyl ani | i ni um
t etraki s(pent afl uorophenyl ) borate, N, N dinmethylanilinium

tetrakis[3,5bis(trifluoronmethyl)phenyl] borate, diisoprop ni

t etraki s(pentafl uorophenyl ) borate, dizggycl ohexyl ammoni um ¥59ﬂﬂﬁéf§602

t et raki s(pent af | uorophenyl ) borate, tri phenyl phosphoni um

t etraki s(pent af |l uorophenyl )borate, tri (methyl phenyl ) pho sphoni um

tetraki s(pent af | uorophenyl) borate, tri(dinethylphenyl)phosphoni um

tetraki s(pentafl uorophenyl) borate and the |ike, andtri (n-butyl)anmoni um
51 tetraki(dermathydeogirdrsf (4R) a4 eiepblz yAudusi-@Doa-

N, N-di met hyl ani I i ni um t et raki s(pent af | uorophenyl )borate is nost preferable.
As the catmatopyldéwazollemien pol yrierd ‘zahe ohy denkehbd sir(eseyt 4 + hgebuikgd - t he
catal yst for olefin polynerization wherein the transition netal conpound

repr esent &d, Hyd i hésebaopyirnd ookinggner a , bormelth (1B nas i § B) 4RaRG -t he
above-nentioned (Cl) and the above-nentioned (D) are used, or the catal yst

for ol efi N qubhypPLi-B395i-Qi WharBolekPBokaariilnen, metal conpound, pepresent ed
by the abovenentioned general formula (2) or (3), and the abovenenti oned

(C2) and/ gtetKplenbBiIqUR j-4-PLiebBuEDNESs Bay G Sh ySbxhob1alnef) n

pol ymeri zati on wherein the transition netal conpound represented by the

above- ment3 onedngeAgahn gy £r {24 - 95 obdky1and, 4 1g; apsve- menti oned (Cl)
and the above-nentiOoned (D) are used, is nore preferable. The anmpbunt of the

compound (o #p2HNERAT GG e P01 eCt edaab /AR YANGS: OF ( dr) 30000 MOl

as the nolar at al um num at om per nol e of "a transition'nmetal atom
7 (" ST AR S s AFRLRSRab L merner s, T e (2 )
Lo o L ShePhOTER S Crapl £ e aay el bpygommound (D) e
amount - pery Je f9) n8hyd )idudd 14,00, retal abom,if LHS (A0S L | PR, -4-
isobutyl-5,5~di-(2-methoxyphenyl)oxazoline],
2,2'-methylenebis[ (4R)-4-isobutyl-5,5-di- (3~
methoxyphenyl)oxazoline], 2,2’ -methylenebis{ (4R)~4-
isobutyl-5,5~di-(4-methoxyphenyl)oxazoline},
2,2'’-methylenebis[spiro{(4R)-4~isobutyloxazoline~5,1'-
cyclobutane}], 2,2'-metﬁylenebis[spiro{(4R)-4-
isobutyloxazoline-~5,1’-cyclopentane} ],
2,2'-methylenebis([spiro{(4R)-4~-isobutyloxazoline-5,1"-
cyclohexane}], 2,2'-methylenebis[spiro{(4R)-4-
isobutyloxazoline-5,1‘~-cycloheptane}], 2,2'-
methylenebis[ (4R)-4~-tert-butyl-5,5-dimethyloxazoline],
2,2'-methylenebis( (4R)-4-tert-butyl-5,5-
diethyloxazoline], 2,2'-methylenebis[ (4R)~4~-tert-
butyl-5,5-di-n-propyloxazoline], 2,2~

methylenebis[ (4R)-4-tert-butyl-5,5-di-



12 August 2002 52 netal conpound represented by the general fornmula ( 2 )
or ( 3) or the conpound ( B) . Arange of 0. 1 - 5 0 nol per 1 nole of
the transition netal atomis preferable, and a range of 0.1 - 20 nol is
nore preferable. As a nethod of charging each of the conpggg@gygﬂbdb
polymerization vessel, it is chargeggin the presence of a non r ‘under a
dry condition in an inactive gas such as, for exanple, nitrogen, argon or
the like. The transition nmetal conpound represented by the general formula
(2) or (3), the conmpound (C) and the conpound (D) or the bisoxazoline
conmpound (A) represented by the general formula (1), the conpound (B), the
conpound @€ppaupylexasapoonrd,( D ) 2nry meimglendbakl(y dar4getennd may be
charged after contacting in advance. The pol ynerization tenperature can be
usual |y chutiyad-H8-dvghendloxadIGneypeferably 0 - 280C and nore
preferably 20 - 2S0C. The polynerization pressure is not particularly
restricted”zﬂuhéﬁmylen@bmak(nmqynu&brtabgu?115Q§qﬂcn% is preferable from
an industrial and econom c viewpoint. The polynerization tinme is suitably
det er m ned idGN shegy Loxazkilngeof, t g 20esid el POh¥BEE (qIR P-4 e@6EE 0N
apparatus in general, and adopts a range of 5 mnutes - 40 hours. As a

pol yner i Z%Utg)lmps:eéﬁ,(gt-h@%ycﬁ m&sz)éyagoq&@heqqntl nuous type are
applicable. Further, a slurry g% 12 August 2002 ‘pol ymeri zation or a

sol ution polynerd 2@ i @ReWikh @k NEIde Py dpAc91REN s3Qfepy_such as propane,
pent ane, hexane, heptane, octane or the Ii1ke; a l'iquid phase polynerization

wthout araipiingfyd) 035 -813%% POI VIr 1205 ] ety BRI Earfhe_pr ocess

for producing a rc polyner” of the presen ventlon a’ process for

produci ng .an.,0l %ﬂ%gSng&q&Qﬁ‘ €§§%§%§§kg§g%%%0hggﬁﬁglynerized or

ol efins are copo rizéd with o or "ot het pol yneri zabl e

unsat ur at od £orpolind: URERY <G Al vate LBLeghe B Rol yppri zation

previ ously ‘ment’i oned.
methoxyphenyl)oxazoline], 2,2'-methylenebis{ (4R)-4-
tert-butyl-5,5-di-(3-methoxyphenyl)oxazoline],
2,2'-methylenebis{ (4R)~-4-tert-butyl-5,5-di-(4-
methoxyphenyl)oxazoline], 2,2~
methylenebis[spiro{(4R)~-4~-tert-butyloxazoline-5,1'-
cyclobutane} ],
2,2’'-methylenebis([spiro{(4R)-4-tert-butyloxazoline-
5,1’-cyclopentane}], 2,2'-methylenebis[spiro{(4R)-4-
tert-butyloxazoline-5,1’-cyclohexane}], 2,2'-
methylenebis[spiro{(4R)-4-tert-butyloxazoline-5,1'-

cycloheptane}], 2,2'-methylenebis[ (4R)-4-phenyl-5,5-

dimethyloxazoline], 2,2'-methylenebis[(4R)-4-phenyl-
5,5-diethyloxazoline], 2,2'-methylenebis{ (4R) -4~
phenyl-5,5-di-n-propyloxazoline], 2,2'-

methylenebis[(4R)—4—phenyl-5,S—di—isopropyloxazoline],

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



As the olefins applicable to the polynerization in the present invention,
olefins conprising 2 to 20 carbon atons, in particular, ethylene, CY-olefin
having 3 to 20 carbon atons, diolefins having 4 to 20 carbon atons and the
| i ke can be used, and two or nore of nononers can be used;fta JiRtSAER i NE.
Specific exanples of the olefins inggude |inear chain olefins such as

et hyl ene, propyl ene, butene-1, pentene-1, hexene-1, heptene-1, octene-1,
nonene-1, decene-1 and the |ike, branched ol efins such as 3 nethyl but ene-1,
3-net hyl pentene-1, 4-nethyl pentene-1, S-nethyl-2-pentene-1 and the |ike,
vinyl cycl ohexane and the Iike. However, the present invention should not
be |imtediwoythehakglexmrdl ned, corrpoundsz Speuty I exBIP[ ¢ 4Rf) -ghe ot her
pol ymeri zabl e unsat ur at ed 12 August 2002 54 conpound used in the process

for produgHung@n- glgtamphdﬁybﬁﬁﬁzgilhgq present invention includes a
conpound sel ected from an acrylic acid est er conpound and a nethacrylic

aci d esteQ(gnmmgegylgmyngp(egaangﬁquﬂjya§uay1(§ aci d ester conpound
i nclude nmethyl acrylate and a conpound in which its met hyl is changed to

ethyl, nprm¥1bﬁeayqnwxadbMah, I sobupyb . Lt ﬁtgxyébp.é "4ke

Further specitic exanples of the nethacryllc aC| ester co d i ncl ude

nmet hyl ne&ﬂa§ﬁ¥iage5aaq aguﬂggﬁyga 9@5%&5491 gf t|s changed to ethyl

n- propyl |sop opyl' ] n- butyI I SO t'ext he |ike. An
et hyl ene- g, %é@h 9@% 4 ELE ng %h; cggolyner produced by the
pro g an % t

process for uci e present invention, and

hel ude ethyThESRRA &Ba%py Z%ff?% iy SLe”Qng”EEffegﬁa “%k‘#%' PR ™

hexene- 1, .0Ct and but en , and t he I|ke
Fbmever,téha%¥gs ns %Hvé&f g@hg @§35 1% to t hese conbi nati ons.
Furt her, n sfer u dro e il ane conpound or the
| i ke can @agﬁxa #%P%%ifgoPg g%d#hr 3e|ght of the olefin
pol ymer of thﬁogypggg%ffggggdffne?¥ANPLE2 2'-methylenebis( (4R)-4-

phenyl-S,S—di-(4-methoxyphenyl)ogazoline],
2,2'-methylenebis{spiro{(4R)-4-phenyloxazoline-5,1’~
cyclobutane}], 2,2'-methylenebis[spiro{{(4R)~-4-
phenyloxazoline-5,1’'-cyclopentane}],
2,2’'-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1'~
cyclohexane} ], 2,2'-methylenebis[spiro{(4R)-4-
phenyloxazoline-5,1’-cycloheptane}],
2,2’-methylenebis[(4R)-4-benzyl-5,5-
dimethyloxazoline]),

2,2'-methylenebis[ (4R)-4-benzyl-5,5-diethyloxazoline],
2,2'-methylenebis{ (4R)~-4-benzyl-5,5-di-n-
propyloxazoline], 2,2’'-methylenebis{(4R)-4-benzyl-5,5-
di-isopropyloxazoline], 2,2'-methylenebis[ (4R)-4-~
benzyl-5,5-dicyclohexyloxazoline], 2,2 -

methylenebis({(4R)-4-benzyl-5,5-diphenyloxazoline],



The present invention is specifically illustrated 55 12 August 2002
according to Exanpl es bel ow, but the scope of the present invention is not
construed to be only restricted to Exanples. Further, the neasurenent

val ues of respective itens in Exanples were neasured' by y bed
below. (1) Intrinsic viscosity ([r~]zgl/g). It was neasu?ﬁ%bﬁgﬁﬁqgﬁﬁji

Ubbel ohde type visconeter at 135C in tetralin. (2) Nunber-average nol ecul ar
wei ght (M1) and nol ecul ar wei ght distribution(Mv M1): It was estinmated by
gel perneation chromatography ( GPC ) using a polystyrene as standard under
conditions described bel ow. Apparatus: 150CV type manufactured by MIIipore

Wat er s Cogpgpyrdé%%@ﬂiggngghgqemM@ﬁplwggguaqrm(rg_terrperature: 145C,
Sol vent ; o-di chl or obenzene ncentration of sanple: 5ng/8mL (3) Melting

poi nt  ( Ty} hyht paaHLediwetjh DSC- VB manuf actured by Perkin- El mer
Conpany Ltd. né%r t'he condi ti on "bel ow.

2,2'-methylenebis((4R)-4-benzyl-5,5-di-(3-
methylphenyl)oxazoline], 2,2’-methylenebis[(4R)-4-
benzyl-5,5~-di-(4-methylphenyl)oxazoline],
2,2'-methylenebis[ (4R)-4-benzyl-5,5-di-(2-
methoxyphenyl)oxazoline}, 2,2’'-methylenebis[ (4R) -4~
benzyl-5,5-di-(3-methoxyphenyl)oxazoline],
2,2'-methylenebis{(4R)-4-benzyl-5,5-di-(4-
methoxyphenyl)oxazoline], 2,2~
methylenebis[spiro{(4R)-4-benzyloxazoline—5,l'—
cyclobutane} ],
2,2'-methylenebis(spiro{(4R)-4-benzyloxazoline-5,1"'-
cyclopentane}], 2,2'-methylenebis([spiro{(4R)-4-
benzyloxazoline-5,1’-cyclohexane} ], 2,2'~
methylenebis[spiro{(4R)-4-benzyloxazoline-5,1'-
cycloheptane} ], and compounds in which (4R) in each of the
above-mentioned compounds corresponds to (4S), etc.

Further, examples of the meso form isomer include a
compound in which (4R) in each of the fore-mentioned
compounds corresponds to (4R) of one oxazoline frame and
corresponds to (4S) of the other oxazoline frame.

A compound in which a coordinating compound coordinated
on an 1inorganic acid or organic acid salt of these

transition metals or a zero-valent transition metal atom



Tenperature raising: 40C ~ 150C(10C/ mn.), retaining for 5 m nutes.

Cool ing: 150C "~ 40C(5C/ mn.), 12 August 2002 56 retaining for 10

m nut es. Measurenent: 40C ~- 160C(5C/ min.) (4) "H NWR spectrum It was
recorded on a JEOL JNM EX270 spectroneter . A deuterated plp t9RSys | bed
in Exanpl e was used and neasur ement @as carried out at roomt erature.
(S) Mass analysis of conplex: It was carried out using a JEOL JMS-700 type
mass anal yser. Respective conpounds (C) and (D) used during polynerization
i n Exanpl e described below are as follows Triisobutylal um num Conmer ci al
~pr Gduct manuf actured by Toso- Akzo Conpany Ltd. Triisobutylal um num was

di | uted Wstdrd pbHePEedd theeto 26 -AehMiTH dt E8polird £ BY! 8k YK sl
Commer ci al product manufactured by Toso- Akzo Conpany Ltd. Trlethy1alun1num

was dilu it 0 n |5 0
manuf act%rggéwg;ml%sIg?!)@&?'otacg#p%gﬁﬁnﬁté’éaré%tgglluﬁéﬂne%gcﬁout| on %@9 1t

LU0, 2 oS MG RaRs s o e B SIS ¥ SR 2RRER voen.
Trlphenygﬁagngg¥g1t§§k gggggg%fbggroggﬁnygkb r %%%ﬁ%ﬁ C|al groduct

manuf act ured npany r|p eny ta

tetraklsgggggﬁ f%%‘%g%ﬁ?!)boﬁélan ether type solvent, an olefin,

a diene, a nitrile compound or the like may coordinate on
them at the same time. Further, in-case of a zero-valent
complex of nickel, palladium or the like, a compound in
which an olefin, a diene, a nitrile compound or the like
merely coordinated on the =zero-valent complex is
preferably used.

Specifically, bis(l,5-cyclooctadiene)nickel(0),
bis(cyclopentadienyl)nickel(II),
bis(pentamethylcyclopentadienyl)nickel(II),
(hexaammine)nickel(II) chloride, (hexaammine)nickel(II)
iodide, nickel(II) acetate, nickel(II) acetylacetonate,

nickel(II) bromide, (dimethoxyethane)nickel(II) bromide,

nickel(II) carbonate, nickel(II) chloride,
(dimethoxyethane)nickel(II) chloride, nickel(II)
cyclohexanebutylate, nickel(II) dimethylglyoxime,
nickel(II) 2-ethylhexanoate, nickel(II) fluoride,

nickel(II) hexafluoroacetylacetonate, nickel(II) iodide,
nickel(II) naphthenate, nickel(II) stearate, nickel(II)
trifluorocacetylacetonate, allylpalladium(II) chloride

{dimer), dichlorobis(acetonitrile)palladium(II)



12 August 2002 was diluted and used as a 0.001M solution. Reference Exanple
.1 Under an atnosphere of nitrogen, 3.0g (10.4mmvl) of

(R) - 2- am no- 2- phenyl -1, 1- di phenyl et hanol and 0.685g ( 5 . 2mopl ) of

di rethyl nal onate were dissolved in 150ml of mxylene. The aghust 200sas
,Stirred at 120C for 5 hours. Then, 14@mg ( O . 52mmo1 ) of titani um

t et rai sopropoxi de was added to the reaction solution and the m xture was
stirred at 120C for 48 hours. After conpletion of the reaction, the

m xyl ene was evaporated under reduced pressure and 2.35g (yield: 74.1% of
2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5 di phenyl oxazol i ne] was obtai ned by

bei ng purdickiowobh sdlreoradogt aphy ) prdutadi um( L) na/ dt bl cacdtlat e
hexane=3:2) 1H NWMR (CDC13, TM5) ~ 3.91 (s,2H), 6.82-7.14 (mI8H), 7.33-7.43
(m 8H), 7c¥8lédetiHd iRefecymaladxanylIqa )z, trnas-

2, 2" -nmet hyl enebi s[ (4S) - 4-i sopropyl -5, 5di phenyl oxazoline ] was prepared from
2 . 6609 (difminépanladinim(5])2daehneridet pd1ladidinphenyladedwwd, and
0.6859g ( 5. 2mmol ) of dinmethyl malonate in 76 . 5~ yield ( pale yell ow

powders, pgaidahibel(lravy ndclhs 1sve Pracedurgadsadesed(ed batorBefer ence
Example 1. “HNMR (CDC1" TMS) "~ 0.64 (d,6H, J=6.9), 0.96 (d,6H J=6.9), 58

(1r2n %%JSt egg}géﬁ%ﬁﬁ;%ﬁﬁfe( ?@ﬁriée@‘l (spdlradiéh(£8)2H LyAmde/ 21-7.51
palladium(II) iodide, palladium(II) trifluorocacetate,
tetrakis(acetonitrile)palladium(0) tetrafluoroborate,

tris(dibenzylideneacetone)dipalladium(0), cobalt(II)
acetylacetonate, cobalt(III) acetylacetonate, cobalt(II)
bromide, cobalt(II) carbonate, cobalt(II) chloride,
cobalt(II) cyclohexanebutylate, cobalt(II) fluoride,
cobalt(II) iodide, cobalt(II) naphthenate, cobalt(II)
stearate, rhodium(II) bis(ethylene) acetylacetonate,
bis(1l,5-cyclooctadiene)rhodium(I)
trifluoromethanesulfonate,
chlorobis(ethylene)rhodium(I) (dimer),
chloro(1l,5-cyclooctadiene)rhodium(I) (dimer),
chloro(norbonadiene)rhodium(I) (dimer), rhodium(II)
acetate (dimer), rhodium(III) acetylacetonate, rhodium
(IIX)chloride, rhodium(III) iodide, rhodium(II)
trifluoroacetate (dimer),dichloro(l,5-
cyclooctadiene)ruthenium(III) (dimer), ruthenium(III)
acetylacetonate, ruthenium(III) bromide, ruthenium(III)

chloride and ruthenium(III) iodide are mentioned.

Among this, a nickel compound and a palladium compound



2, 2' -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5di et hyl oxazol i ne] was prepared from
1.72g (10.4mmol) of (R)-2-am no-2-phenyl -1, 1-di met hyl et hanol and 0.685g ( 5
2mmol ) of dinmethyl nmalonate in 75 . 4 %yield ( pale yellow oil, 1.429)

i‘ol | owi ng the same procedure as described for Reference BEx %&%NR
(CDCL" TMB) ~ 0.88 (s,6H), 1.60 (s,46), 3.53 (s,2H), 4.90 ?51 , 1.20-7.35

(mIOH) Reference Exanple 4

2, 2" -nmet hyl enebi s[ spi ro{(4R) - 4- phenyl oxazol i ne-5, 1' cycl opent ane}] was
prepared from 1.99g (10.4mmol) of 1-[(R)-am nophenyl net hyl]cycl opent anol
and 0.685g (5.2mmw1l) of dinmethyl nmalonate in 77.5%yield (pale yellow oil,
1. 669) foklrewngfemabdantnprecpdesenasidesariiloediigaReiettaece Exadpl e 1.
1H NWR (CDC1" TMS) ~ 1.00-1.83 (mlI6H), 3.55 (s,2H), 5.01 (s,2H), 7.20-7.34

(m | OH Exdmll d-dipcesocanadimpspherck ol (0it, r opeske3qMm) (laddrmed) of
2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5-di net hyl oxazol i ne] and 400ng ( 1 .

30mol ) efi Hdmftoxyet hanery ckebtbhawede wend dletedr i th A5rdn 0fie

di chl oronet hane and the m xture was 59 12 August 2002 stirred at room

t enper at ur @ ifnt Hx héne)hle kAl was g¥aponated undgr
pressure, (anld t he p]?gguc?e\zvas wash(\élgle times wth hexane (ZCOﬁ?S?lgsidri ed

d d . 700 i elds 3 1 Of .
;?2?;e[ﬁyF§ﬁgﬁ?§f?§gg?4-phezglgétEﬁ#ﬂ%?ﬁ&%%ZazolinyI]nickéFl ?%ﬁ?%é was
ggg% ”(edS%i%l@r)x@%?é(tﬂgﬁg‘%ic@éﬁwf) 2 Unqgf & & mosphefi el g ogen.

2 T AT e s e R

‘ di met hoxy i rom de were m of’ di chloro ne and
evapor at el Sk o B PR pEBRRRAE I K [P hu 00 e it B es W th
(yi el d TSP BIESEse byl enebi o (ARCHEDHER | -5, 5ci pheny SEEBF Ry ] ni clel
lrour ;);n;)ggn%a%%?eggﬁﬁﬁg?ggéqﬁl&&oggﬂéd%%rmlﬁ ,3 Under an at nosphere of
2 T DS ST 2 Bhen .0 Dol 21549 7oL MRS 8.

Prs( L 5 oy A L §TeA8) B G iRl Fr |1 ¥t faufonlr®)  acetate,
palladium(II) acetylacetonate, palladium(II) bromide,
palladium(II) chloride, palladium(IX) iodide
andtris(dibenzylideneacetonyl)dipalladium(0) are more
preferable. In particular, bis(1,5-
cyclooctadiene)nickel(0), (dimethoxyethane)nickel(II)
chloride and (dimethoxyethane)nickel(II) bromide are more
preferably used as the transition metal compound capable
of easily forming a complex with the bisoxazoline compound
(A) used, in the present invention.

The transition metal compound represented by the
above-mentioned general formula (2) or (3) is useful as

the catalyst component for olefin polymerization. When

said transition metal compound is used as the catalyst



60 12 August 2002 toluene in a 50mL egg-plant type flask equipped wth a
stirrer and the mxture was stirred at roomtenperature for 18 hours. The
precipitate was filtreted off using a glass filter covered with a celite
and then a transition nmetal conpound sol ution was obtain

purified mxylene was placed in a 400nl stirring type au?@%f@gégggﬁgﬁaf
stainl ess steel under argon. | Im 412 . 5mol ) of MMAC and 1 . 7nl ( 50
~.nmol ) of the transition nmetal conpound sol ution previously prepared were
added. Wherein a nolar ratio of [ Al ] / [ Ni ] was 500 . Ethylene gas at
35kgf/cm= was fed and pol ynerization was carried out at roomtenperature
for 60 mnutes . Ethylene S pressure was ,constantly kept during the

pol yrer i z3PMBRNefHren, the ggﬁf‘ﬁé’rl RQ F BReRAZ afdéithed? by CPFAEALYGHE of 15nL
of ethanol . Unreacted et hyl ene gas was purged, and the content of the

aut ocl aveC ARBOPSAtecc#REBLBOHEL B8FteVIREHAT | RawAI i BDFALE 8PR2Me Ak ochl ori ¢
acid was added, and the polyner was precipitated. The polyner was filtrated
of f and dePBEOENdEIG fwFedbbht cOMBdMatio®. a result, 2.33g of pol yet hyl ene
was obtained. Mh = 9390; Mv Mh = 52.4. Exanple 4 Under an atnosphere of

ni trogen, 26Mhg Gaahpiy H6r 0 bef int b9l eneliigatdRn 4 Htdrey predent

di met hyl oxazol i nyl ] ni ckel brom de prepared in Exanple 1 was dissolved in
47ml of punvenédamoligeaecahady$@0fdrScheéénk pobime? iAaguisin 20Frdirbe

equi pped with a stirrer . The solution was cooled to OC, 5nl (I.5mp1) of
PMAO was addechrdriopivwsemedrad. tdempoxndr eceyseséntedd Hyrti8 mbuites .
Wherein a nolar ratio of [A1l]/[N] was 333. A 150mL of purified toluene was
pl aced i nman4Qombkdstgearerml t fpemalbho¢Ravermads ,ofansit qi0) el Aiwxelp under
argon, and the inside of the autoclave was controlled at 30C. 10nil (3nmol)
of PMAO andséribetbbedy afetligeldr.ansition nmetal conmpound sol ution
previously prepared were added. Wherein a nolar ratioof [ AL] / [ NN ] in

the whol e systeneves 8. oAfd BimShifl EBBpbANGE eNldSed &bt el gas at
35kgf/cm~ was fed and pol yneri zati on was carried out at30C for 60 m nutes.

Et hyl ene gagcpnesesEr sdacoashant |y kept during the polynerization. Then
t he pol yneri zati on was quenched by injection of 15nlL of water. The anopunt

of ethyl ene(gopsunid ze@ga%%-afagm(imlz%ﬁ%%dad-rEB%e@léltn@é@vsywaéhéool ed to

-50C or less using dry ice/ethanol, and unreacted ethyl ene gaS was purged.
The ol i gogehe®fa 1t NSRRI £Nt gofall1e autocl ave was extracted in the Schlenk
tube cooléd with dry ice/ethanol, "and a conposition ratio was determ ned by

gas chr omat 9g5 slpwcgyﬁccmafa%}%%efﬁa&%g% g@%%rtﬁfggzggfﬁf%&monem

and 3% of conponéent. The so pol ymer was poure et hano

o I AL e i and e ol e
(C3); alinear aluminoxane having a structure represented
by the general formula, E*{-Al(E’)-0-}.AlE?,,
(wherein each of E', E? and E*® is a hydrocarbon group, and
all of E's, all of E?’s and all of E’s may be the same or
different. Z represents a hydrogen atom or a halogen atom
and all of Zs méy be the same or different. The symbol “a”
represents a numeral satisfying an equation, 0 < a £ 3,
b represents a numeral of 2 or more, and c represents an
integer of 1 or more.),

(D) a boron compound of any one of (Dl) ~ (D3) described

below:



62 12 August 2002 filtrated off and dried at 60C for about 4 hours. As a
result, 460ng of polyethyl ene was obtai ned. Wherein TON neans a nol ar
nunber of ethylene reacted per a catalyst nole per a unit tinme. Exanple 5
Under an at nosphere of nitrogen, 7mg (12~.npl) of

2, 2" -net hyl enebi s( (4R) - 4- phenyl - 5, 5dj,get hyl oxazol i nyl ] nic 2 AYgLSEAR02
prepared in Exanple 1 was dissolved in 12ml of' purified toluene in a 50nml
egg-plant type flask equipped with a stirrer. A 200m. of purified toluene
was placed in a 400ml stirring type autoclave nmade of stainless steel under
argon, and the inside of the autoclave was controlled at 30 C. Thereto, O .

sml (0. 5@@%;&%&@ ) Eshxhawg}agahe@@ B9t he dee¥Bl foPhutlE

transition fal’conpoundsol it i on previousl'y prepared were added. Werein a

nol ar ratnggﬁf[Al]/[Ni] was 500. After stirring at 30C for 5 mnutes, 3nil
(3 ~nol) of TrTghenyl carbeni um tetraki s(pentafl uorophenyl )borate was added

and stirred. er gi i i1/ I at
35kgf/cn? még\é\géf?%ﬁﬁlg?éﬁéﬁjpggt?% ‘I:s\/%gh%grhﬁl}ég%o%ugeg?:g%g?gwgg ‘m nut es.
Ethylenengﬁ? §L§§ﬁgﬁg.mas constantly kept during the polynerization. Then,

t he poly B4t s’ quenched by injection of 15nl of ethanol . Unreacted

et hyl ene gas S rged, and the content of the autoclave S poured into
400ML of ot RBAAI & BSF OLCRRBRLRERRE FRERREEP ESRE SRRy P BERIBN i ¢ aci d
was added, and,theprlqu[ was precipitated. The polynmer was filtrated off
and dri ed Gt~HEoEBOR @bt 4 hours. As a result, 8.40g of polyethyl ene was
obtained. [ a7] =1 . 8dl/g; M = 110000, Mwv M = 1.7. E;aqgle 6 The sane
appar at us @HEEHEN sBnd SprbceBiir 82480tn HB&eR| 8t8™ee c8r rri%d2Bat Lxcept
that the anount of triisobutylal um numwas changed to | mol in Exanple 5
(wherei n FefiReftiveliys AT¢AR | halogen @&e™0068") 2alkyla gESYPr, 2.5g of
pol yet hyl ene was obtained. [r~] - 1.56d1l/g; M = 110000, Mv M1 = 1.7.
Exanpl e 7 Elogemetagpaddyds HRMNP heads &P SidcrRA eS 44 Yiln I5QI e@B were
carried out except that triisobutylalum numwas changed to 0 . 5nml ( O .
5mol ) ofalkdxy lgredprenandir sokatpl tuted faminpegupbup gndsghey may
pol yet hyl ene was obtai ned. M = 129000; M~V VWMnh = 4.6. Exanple 8

be the same or different. G' is an inorganic or organic

cation. L is a neutral Lewis base and (L-H)" is a Bré¢nsted

acid.).

The fore-mentioned bisoxazoline compound (A) and the
fore-mentioned compound (B) may be used in place of the
transition metal compound represented by the general
formula (2) or (3) as the catalyst for olefin polymerization
of the present invention. Namely, the other catalyst for
olefin polymerization of the present invention is a
catalyst for olefin polymerization wherein (&), (B), and
(C) and/or (D) described below are used.

(A); a bisoxazoline compound represented by the general
formula (1) described below,

(wherein N represents a nitrogen atom and O represents

an oxygen atom. Each of R', R’ and R’ independently



Pol ymeri zati on was conducted with using the sane apparatus and the sane
_procedure as in Exanple 5 except that

2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5di met hyl oxazol i nyl ] ni ckel di brom de was
changed to 2,2'-nethyl enebi s[ (4R) - 4- phenyl -5, 5di phenyl oxagzplaiygyist Piogiee!

.di brom de synthesized in 64 12 Adgust 2002 Exanple 2 and the anopunt of

et hyl ene gas feed was 10 kgf/cm- . As a result, 7 . 50g of polyethyl ene was
obtained . Intrinsic viscosity ( [ ~] ) of the polyethyl ene obtained was 1
. 50d1/ g, number average nol ecul ar wei ght (M) was 101000, and nol ecul ar
wei ght distribution (Mv VMn) was 1.9. Exanple 9 Under an at nosphere of

ni t rogenreprgsents auhy@royepfatom, a halogen atom, an alkyl group,

2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl - 5, 5di met hyl oxazol i nyl ] ni ckel di brom de

synt hesi aedaiyl Bramp e ah awsliydspteed, ian 82kbqf gponidf,i ed daoylexe in a
50nml egg-plant type flask equipped wth a stirrer. The atnosphere of a
400mL st geoupy eynparaltdane qreokep pfost ai oy ass greeap wall efl atsegd with
argon, 200nl of purified toluene was charged, and the inside of the

aut ocl avelvasfcmis diddadl 3F @R's ey ebe, the Same( o .diff@dent of
triisobutylalumnumand I (l,u nol) of a solution of the transition netal

conpoundrpEeicauiSie/l Y efdd e@lé\?rrﬁaﬂdﬁédarﬁfiQrﬁ@;@Iy Tide@f tdAADLRNI ] was
S00. After the mxture was stirred at 30C for 5 mnutes, 3nl (3,u not) of

tri phenyhcag Rgni pebieidedkichireatiaf beOh@@f@ﬁalr)@@rreg,t&ra\@énadésslsagé t he
m xture was stirred. The nolar ratio of [Ni]/[B] was Thereto, 30nl of

hexene- 1 yas aaded.« sidyl ene 989mBb120kgh/ Cf@pﬁ‘@§ef1%@ aé‘ﬁ P yd@é - zat i on
was carried out at 30C for 60 nminutes. Ethylene gas was continuously fed in
or der tosggqg@ﬂ{@5§yrgqhgtg_g%’sy)stgrrh §551§2’August 2002
(B); a compound of nickel, palladium, cobalt, rhodium or
ruthenium,
(C) one or more of aluminum compounds selected from (Cl)
~ (C3) described below:
(Cl); an organoaluminum compound represented by the
general formula, E'AlZ,,,
(C2); acyclic aluminoxane having a structure represented
by the general formula, {~ALl(E?)-0-}, .
(C3); a linear aluminoxane having a structure represented
by the general formula, E’{-Al(E’)-0-}.,AlE’,,
(wherein each of E', E? and E® is a hydrocarbon group, and
all of E's, all of E’s and all of E’s may be the same or
different. Z represents a hydrogen atom or a halogen atom
and all of 2s may be the same or different. The symbol “a”
represents a numeral satisfying an equation, 0 < a £ 3,

b represents a numeral of 2 or more, and c represents an

integer of 1 or more.),



constant in the nmeantine. Then, the polynerization was stopped by charging
15mL of ethanol under pressure. Unreacted ethyl ene gas was purged, and the
content of the autoclave was charged in 400nl of ethanol in which 50nml of
2N hydrochl oric acid was added, and a pol yner deposited ;gﬁg% by
filtration and dried at 60C for abou#44 hours. As a resurg? 4. qu§$ﬂ%he
pol ymer was obtained. Intrinsic viscosity ([ ~]) of the polyner obtained
was 1.72d1/g, nunber average nol ecul ar wei ght (M) was 1020Q0, nol ecul ar
wei ght distribution (MvV V1) was 1.7, and nelting point (Tn) was 118C.
Exanpl e 10 Pol ynmeri zati on was conducted with using the sane apparatus and
the same pidrailrerer ¢emprungl efoaaycepe ofat(Pl) ~ (D3) described

2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5di met hyl oxazol i nyl ] ni ckel di brom de was
changed t ®ed,@v: net hyl enebi s[ (4R) - 4- phenyl - 5, 5di phenyl oxazol i nyl ] ni cke

di brom de synthesized in Exanple 2, the anobunt of hexene-1 was changed to
15ml, and t H®lgnpariomin ebimplosmel gaprese naasi bhattgedene ria Kdbrmil aAs a
result, 6.40g of a polynmer was obtained. Intrinsic viscosity ([~ ]) of the
pol yner ols@igiet, was 1.08d1/g, nunber average nol ecul ar wei ght (M) was
82000, nol ecul ar wei ght distribution (Mv V1) was 1.8, and nelting point
(Tm was 1030@2); &bdxaipbapblntPrdbgeste nd b P Hergleinzatid DH owam 1GoNduct ed
with using the sane apparatus and the sanme procedure as in Exanple 5 except
t hat hexeng-BoMaspgdignged to 20g of butene-1 in Exanple 10. As a result,
4.0g of a polymer was obtained. Intrinsic viscosity ( [ ~] ) of the

pol ymer obt gig¥d ¥WasoLlbn 28 \ I | ( was
BO000, ol caul o o e SR e g e 1° 7 e Ot
(Tm was G@mecaz@g%;t)e’the present invention, a new transition netal
conpound being able to be easily synthesized, a catal yst conponent for

ol efin pol W’ﬁfi‘é%! an icsong)rjcﬁlir_]_gag_@nct t%@?ﬁht Lepret@l eenpaund,y gcatal yst
for olefin polynerization exhibiting a high polynerization activity in

pol ymeri zaf i . ol ef.Ln usi [ dt iti t C d, ,and a
process fgéégﬁ??é%gggVy %%%dd%iﬁggﬁ%ﬁ%fe ﬂ%ﬁ%’hgﬁgpgﬁy ]? %ﬁgﬁggboﬁyner
Do00). o %gfagéxg%g{d%ﬁg ' P BRLY BN IAAd O w BLE R19Y 198 oup 2 SAU9YSt

alkoxy group or a di-substituted amino group and they may
be the same or different. G’ is an inorganic or organic
cation. L is a neutral lLewis base and (L-H)' is a Br¢nsted
acid.).

(C) Aluminum compound

The aluminum compound (C) used in the present invention
is one or more of aluminum compounds selected from (Cl)
~ (C3) described below:

(Cl); an organoaluminum compound represented by the
general formula, E',AlZ,_, ,

(C2); acyclic aluminoxane having a structure represented
by the general formula, {-Al(E?)-0-}, ,

(C3); alinear aluminoxane having a structure represented

by the general formula, E'{-Al(E’)-0-}.AlE’,,



1. A catalyst for olefin polynerization wherein a transition netal conpound
and (C) and/or (D) described below are used: a transition netal conpound
represented by the following Formula (2) or (3) 510 15 R R R R2 N~ ~N

~t~RZXYRR RNI1iIi  .R ~-R ('-) RRR Wt (Zfb)“§E$E%%¥%?rein

M represents a nickel atom a palladbum atom a cobalt atom m at om
or a rutheniumatom and J represents a coordi nating conpound: N represents
a nitrogen atom 20 and O represents an oxygen atom each of R, RZ and R3

i ndependently represents a hydrogen atom a hal ogen atom an al kyl group,

an aryl group, an aral kyl group, an al koxy group, an aryloxy group, an

ar al kyl axy(wdtextpinosaahcyfind' gmuandakl id RisydedbtasboRZGraup,abhdf R3s
may be the sane or different respectively, and they may be arbitrarily

bonded to fi1rea eiang abdll oof ERrsagdeanat dfyd’egaia Attt Ak ERgeSare ti nme:
the synbol "n" represents 25 an integer satisfying an equation, 0 ~ n ~ ~ :

each of Xpingeréndepenaeptbyeh Bl 8SEPEE odehy ARRHED rAhoRk 13 ol agdm at om
an al kyl group, an aryl group, an aral kyl 'group, an all coxy ‘group, an

aryl oxy gr{p.a18n o 3K a9 et REPs afeSYL T @Y QXK nGr Ot D5 yapibStist Ut ed
silyl group, and X and Y may be arbitrarily bonded to forma ring, (C) one

or more Ofréaéﬂé@QHQECQ”HQHI'&‘}%F%laeccﬂdseg}éfbég”hﬁceﬁu)gfi £3)g desgribad bel ow

30 (C 1 ) an organoal um num conpoun sente the’ general =for'mul a, E

aAl 23. ~, ()i SYEhES 31 HIWBSAN® 13V oo, [ UEHATE £EBLETBNLRT Y the

general fornu

integer of 1 or more.)

As the hydrocarbon group in E*, E* or E?, a hydrocarbon group
having 1 to 8 carbon atoms is preferable and an alkyl group
is more preferable.

Specific examples of (Cl) of the organocaluminum
compound represented by the general formula, E',AlZ,, ,
include trialkylaluminums such as trimethylaluminum,
triethylaluminum, tripropylaluminum,
triisobutylaluminum, trihexylaluminum and the 1like;
dialkylaluminum chlorides such as dimethylaluminum
chloride, diethylaluminum chloride, dipropylaluminum
chloride, diisobutylaluminum chloride, dihexylaluminum
chloride and the like; alkylaluminum dichlorides such as
methylaluminum dichloride, ethylaluminum dichloride,
propylaluminum dichloride, isobutylaluminum dichloride,
hexylaluminum dichloride and the like; dialkylaluminum
hydrides such as dimethylaluminum hydride,
diethylaluminum hydride, dipropflaluminum hydride,

diisobutylaluminum hydride, dihexylaluminum hydride and



12 August 2002 -68 {-A 1 (E2)-O} b, (C3) a linear alum noxane having a
Structure represented by the general formula, E3 {-A 1 (E3)-O}~A 1 E3z.
wherein each of E~, E2 and E3 is a hydrocarbon group, and all of E~s, al

of E2s and all of 5 E3s may be the sane or different: Zr PERRI

.hydrogen atom or a hal ogen atom andggl! of Zs may be the Egrée orttzc?qzer ent:

the synbol "a" represents a nuneral satisfying an equation, O<a ~ 3, b
represents a nuneral of 2 or nore) and c represents an integer of 1 or

nore, (D) a boron conpound of any one of (Dl) - (D3) described below 10 (D
1) a boron conpound represented by the general fornula, BQLQQ@~ (D2) a

boron conppuing; kgpresgnted by the general formula, G+H(BQ-QzQBQX4) (D3 ) a
boron conpound represented by the general fornmula, (L-H+(BQ 1 QZ&B ).,

wherein B i 2:80790 1001 dhda¥R! b ¥l Ean B 303 (B afh (Hah GRAGEH Vel y are
q‘;ﬁlkyll g a iytl % gro

a hal ogen atom an roup,” a-hal ogenat el up, a substituted

SLLYL o qup. . 20 BLERYY 10O Rln & O 7 SHBS LA &d, gk n0 group and they may

be the sane or an inorganic or organic cation: L is a
neut r al Levvif%r aés]e an ~nsted at al or olefin

pol ynmeri zat i Oh Wher &j “E§$%§§E§? gﬁng&)Riﬁﬁgﬁé%tgcﬁéséfPﬁéﬁ%LglSM/are
e o P PR RO 818 PG OBRBENA S §BLEERE L 2L 108 B8RGIRN K ™ & (1

(temperature and pressure) in the catalyst of the present
invention.

Specific examples of E? and E’ in the cyclic aluminoxane
(C2) having a structure represented by the general formula,
{-Al(E?)-0-},, and the linear aluminoxane (C3) having a
structure represented by the general formula, E*{-
Al(E’)-0-}.,ALlE’, , are alkyl groups such as a methyl group,
an ethyl group, a n-propyl group, an isopropyl group, a
n-butyl group, an isobutyl group, a n-pentyl group, a
neopenyl group and the like. b is an integer of 2 or more,
and ¢ is an integer of 1 or more. E? and E® are preferably
a methyl group or an isobutyl group, b is 2 -~ 40 and ¢ is
1 - 40.

The above-mentioned aluminoxane is prepared by various
methods.Theprécedureisrun:particularlyrestricted,and
it may be prepared according to well-known methods. For
example, it is prepared by contacting a solution of a
trialkylaluminum(for example, trimethylaluminum or the

like) in a suitable organic solvent (benzene, aliphatic

hydrocarbon or the like) with water. Further, a method



R~-RBO0OR 25 R~- Rz N~z R2 Rz wherein N represents a nitrogen atomand O
represents an oxygen atom each of R~, R2 and 30 R3 independently
represents a hydrogen atom a hal ogen atom an al kyl group, an aryl group,

an aral kyl group) an al koxy group, an aryl oxy group) an up,
.or a 12 August 2002 -69 cyano groug, all of R's, all oﬁ%@dﬁ (ﬁf

R3s may be the sane or different respectively, and they may be arbitrarily
bonded to forma ring: provided that all of R-s are not hydrogen atons at
the same time: the synbol "n" represents an integer satisfying an equati on,
O~n S5 S (B) a comound of nickel, palladium cobalt, rhodium or

rut heni upor( C) peegaaingr e tbfe al aliuMimeoapeundsy selamieactinam (Gl ) -
(C3) described below. (C 1 ) an organoal um num conpound represented by the

general teoraulkasl A dmidh®3( for( eXanp i/ ol £inbyRyn@lane Mavidy ehetructure
represented by the general formula, 1 U{-A1 (Ef)-O} b, (C) a linear

al um noxgRgehayi g @m@ttrallcéﬂiﬁ é&r@f&§ﬁﬁ?h§dw£)¥ek®f geperall fosamagn E3 f
-A1(E3)-O} ~ 1E32 erel n each E3 is a hydrocarbon group,

and al | ?Eo'?: L rogen A Oﬁ?&ré@éhakogeg pE3S s % HifuSa0e Of @hkferent, Z

represents a hy atomand all "15 of Zs may be the

same or i geir %’latn b s¥RRYL £Fi&q represents a nuneral satisfying an
equati on, 3, b reprfesents a nunmeral of 2 or nore, and c represents

an int egzleofBoJrOQrE %%éoggg) a boron conpound of any one of (Dl) -(D3)

descri be el ow. : oron conpound represented by the general formula,

B 2 d ted.b |, f I

o Bty bsp FHah °2§%§§aaé%rpécﬁqsn&!‘oeﬁre%diw??ﬁ%%&%@ A 8 i a,
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a substituted sil p an al koxy ar a di-substituted am no group
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cation and L is é’l neutral Lew s
compoun represented by the general formula, (L-

H)*(BQ'Q*Q’0*)" can be used as the boron compound (D) in the
present invention.

In the boron compound (Dl) represented by the general
formula, BQ!Q?Q’, B is a tri-valent boron atom, each of Q!
-~ 0*is a halogen atom, a hydrocarbon group, a halogenated
hydrocarbon group, a substituted silyl group, an alkoxy
group or a di-substituted amino group and they may be the
same or different. Each of Q' ~ Q'is preferably a halogen
atom, a hydrocarbon group containing 1 to 20 carbon atoms,
a halogenated hydrocarbon group containing 1 to 20 carbon
atoms, a substituted silyl group containing 1 to 20 carbon
atoms, an alkoxy group containing 1 to 20 carbon atoms or
adi-substituted amino group containingl to 20 carbon atoms,
and each of more preferable Q' ~ Q' is a halogen atom, a

hydrocarbon group containing 1 to 20 carbon atoms and a



base and (L-1~+ is a Bc~nsted acid. 3. A catalyst for olefin polynerization
according to claim2 wherein (B) is a conpound of nickel or palladium 4. A
process for producing an ol efinic polyner wherein olefins are

honopol yneri zed 30 or ol efins are copolymerized wi th otheys @ ysf‘%@ld/ or
.ot her pol ynerizabl e unsaturated t4812 August 2002 -70 conpou usi ng the
catalyst for olefin polynerization according to any one of clains 1 to 3.

5. A process for producing an ol efinic polyner according to claim4 wherein
the olefinic polyner is a copolyner of ethylene with a-olefin.
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In the boron compound (D2) represented by the general
formula, G'(BQ'Q?’Q’Q*)", G'is an inorganic or organic cation,
B is a tri-valent boron atom, and Q' ~ Q'are the same as
Q' ~ @’ in the above-mentioned (Dl).
Specific examples of G' being an inorganic cation in the
compound (D2) represented by the general formula,
G'(BQ'Q%Q’Q')" , include a ferrocenium cation, an alkyl-
substituted ferrocenium cation, a silver cation and the
like, and G' being an organic cation includes a

triphenylcarbenium cation and the like. As G', a carbenium

cation is preferable, and in particular, a
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compound represented by the general formula, (L-
H)“(BQ'Q’Q’°Q*)", includes a trialkyl-substituted ammonium,
a N,N-dialkylanilinium, a . dialkylammonium, a
triarylphosphonium and the like, and(BQ'Q*Q’Q')" includes
the same one as fore-mentioned.

Specific examples of these combinations include
triethylammonium tetrakis(pentafluorophenyl)borate,
tripropylammonium tetrakis(pentafiuorophenyl)borate,
tri(n-butyl)ammonium tetrakis(pentafluorophenyl)borate,
tri(n-butyl)ammonium tetrakis[3,5-
bis(trifluoromethyl)phenyl] borate,

N,N-dimethylanilinium
tetrakis(pentafluorophenyl)borate,

N,N-diethylanilinium tetrakis(pentafluorophenyl)borate,
N,N-2,4,6-pentamethylanilinium
tetrakis(pentafluorophenyl) borate, N,N-
dimethylanilinium tetrakis([3,5-
bis(trifluoromethyl)phenyl] borate, diisopropylammonium
tetrakis(pentafluorophenyl)borate, dicyclohexylammonium
tetrakis(pentafluorophenyl)borate, triphenylphosphonium
tetrakis(pentafluorophenyl)borate,tri(methylphenyl)pho
sphonium tetrakis(pentafluorophenyl) borate,
tri(dimethylphenyl)phosphonium
tetrakis(pentafluorophenyl) borate and the 1like,

andtri(n-butyl)ammonium
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S3Y(f &10W& {gd the catalyst for olefin polymerization of the present
invention, the catalyst for olefin polymerization wherein
the transition metal compound represented by the
above-mentioned general formula (2) or (3), and the
above-mentioned (Cl) and the above-mentioned (D) are used,
or the catalyst for olefin polymerization wherein the
transition metal compound represented by the above-
mentioned general formula (2) or (3), and the above-
mentioned (C2) and/or (C3) are used, is preferable. The
catalyst for olefin polymerization wherein the transition
metal compound represented by the above-mentioned general
formula (2) or (3), and the above-mentioned (Cl) and the
above-mentioned (D) are used, is more preferable.

The amount of the compound (C) used can be usually
selected at a wide range of 1 ~ 10000 mol as the molar amount
of aluminum atom per 1 mole of a transition metal atom in
the transition metal compound represented by the general
formula (2) or (3) or the compound (B). A range of 1 -~ 3000
mol per 1 mole of the transition metal atom is preferable.

The amount of the compound (D) used can be usually

selected at awide range 0f 0.01 -~ 1000 mol as a molar amount

per 1 mole of a transition metal atom in the transition
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of the transition metal atom is preferable, and a range
of 0.1 -~ 20 mol is more preferable.

As a method of charging each of the components in a
polymerization vessel, it is charged in the presence of
a monomer under a dry condition in an inactive gas such
as, for example, nitrogen, argon or the like. The transition
metal compound represented by the general formula (2) or
(3), the compound (C) and the compound (D) or the
bisoxazoline compound (A) represented by the general
formula (1), the compound (B), the compound (C) and the
compound (D) may be individually charged and may be charged
after contacting in advance.

The polymerization temperature can be usually carried
out over -80 ~ 300°C, preferably 0 -~ 280°C and more
preferably 20 ~ 250°C.

The polymerization pressure is not particularly
restricted, and about normal pressure -~ about 150 kg/cm®
is preferable from an industrial and economic viewpoint.
The polymerization time is suitably determined according
to a kind of the desired polymer and a reaction apparatus
in general, and adopts a range of 5 minutes ~ 40 hours.

As a polymerization process, either of batch type and

continuous type are applicable. Further, a slurry
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present invention is a process for broducing an olefinic
polymer wherein olefins are homopolymerized or olefins are
copolymerized with other olefins and/or other
polymerizable unsaturated compound using the catalyst for
olefin polymerization previously mentioned.

As the olefins applicable to the polymerization in the
present invention, olefins comprising 2 to 20 carbon atoms,
in particular, ethylene, a-olefin having 3 to 20 carbon
atoms, diolefins having 4 to 20 carbon atoms and the like
can be used, and two or more of monomers can be used at
the same time. Specific examples of the olefins include
linear chain olefins such as ethylene, propylene, butene-1,
pentene-1, hexene-1, heptene-1, octene-1, nonene-1,
decene-~1 and the 1like, branched olefins such as 3-
methylbutene-1l, 3-methylpentene-1, 4-methylpentene-l,
S-methyl-2-pentene-1 and the like, vinyl cyclohexane and
the like. However, the present invention should not be
limited to the above-mentioned compounds.

Specific example of the other polymerizable unsaturated
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compound used in the process for producing an olefinic
polymer of the present invention includes a compound
selected from an acrylic acid ester compound and a
methacrylic acid ester compound. Specific examples of the
acrylic acid ester compound include methyl acrylate and
a compound in which its methyl is changed to ethyl, n-
propyl, isopropyl, n-butyl, isobutyl, tert-butyl or the
like. Further, specific examples of the methacrylic acid
ester compound include methyl methacrylate and a compound
inwhich itsmethyl is changed to ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-butyl or the like.

An ethylene- & -olefin copolymer is preferable as the
copolymer produced by the process for producing an olefinic
polymer of the present invention, and specific examples
of the combination of monomers constituting a copolymer
include ethylene and propylene, ethylene and butene-1,
ethylene and hexene-1, ethylene and octene-1, propylene
and butene-1, and the like. However, the present invention
should not be limited to these combinations.

Further, a chain transfer agent such as hydrogen, a
silane compound or the like can be added in order to control
the molecular weight of the olefin polymer of the present
invention.

EXAMPLE

The present invention 1s specifically illustrated



"' L' 10%' 0& ()-1L' 10%' 0& ()- 1L' 10%' o0& ()- 1'

oL 10%' 0& ()-1L' 10%' 0& ()-1BQ A Q G QG N. ;

L' 10%' 0& ()-1L' 10%' 0& ()-1L' 10%' o0& ()- 1

L' 10%' 0& ()-1L' 10%' o0& ()- 1L' 10% 0& () - 1QQAQQRRI LO; 12 Auaust 200

L' 10%' 0& ()-1L' 10%' 0& ()-1' 'L' 10%50& ()- 1L' 10%' 0& ()- 1 OURSSE: o&'%)- 1
' ROR: R=RERf RgRhReG+: L' 10%' 0& () - 1("

'L' 10%' 0& ()-1L' 10%' 0& ()-1L' 10%' 0& ()-1' 'L' 10%' 0& () - LhRPRRRRRReE+;
L' 10%' 0& ()-L' 10%' o0& ()-1L' 10%' o0& ()- 1L' 10%' o0& ()- 1

- L' 10%' 0& ()-1L' 10%' 0& () - IRRRRRRSShL, ; L' 10%' 0& ()- 1L' 10%' 0& ()- 1'
(L' 10%" 0&iddoridi 4§%% Ofkdnp1bs 1980508 bhelinsS3545ESEBIEhSePresent

L' 10%' 0&L' 10%' 0& ()- 1L' 10%' o0& ()-1L' 10%' o0& ()- 1

'L' 10%' 0§ yeddidRE H&nbk- 1ESkS¥ BRBESSHb. He 18U W& EErHi @' @& () -1’
'L' 10%' 0& ()- 1L 10%' 0& ()- 1L 10%' 0& ()-1' ' SSSSST TTeG+; L' 10%' 0& ()- 1'
L' 10%' 0§ amdted0%' 0& ()-1L' 10%' 0& ()- 1

'L' 10%' 0& ()-1TT8TOTDTMIj TeE+;

L' 10%' o0& ' 1090 0& 1) + 1L 109" 08 ()z-lL10%" 0&: (L=l o - .
"L 10% of&') f;u o %%%dwg@&'"%a-sﬂ]{%és‘% %ﬁ%df ‘?%@éégé;t’)e- i;:f/@/é‘zo?') ()1 -1
'L' 10%' 0& () - 14" 109" & ().-1L' 10%' o0& ()-1' ' TITTTITITeGH. L' 10%" 0& ()-1'
L 10% 8%’%“-“%6’%0%:%&”83-5%%"8%” o e%@}‘?s 'dlfasl”o%/bb%iﬁs?l-l??’lﬁwm&u;
U<U=U>UeXK>L' 10%' 010'.10' 10' fOf: 10% & ()L} 10%' 0& ()-1'
L' 10%' gg}L)( )jfﬂgrgﬁég/éco&l(s)c-%’dﬂp tHJ\}Siﬁl.é&(Li_' 10%19 F10% + & ()-1 f'y 10%
+ & ()- - @10% + & ()- f. @10% + & ()- f11310% + & ()- f,10% +
& ()R/v-wr E: &Ré%hfﬁ% \@istg %%855%&1?5‘46 ityge Vfo%}égrmat?f-a?‘lfo%/‘ac+ & ()-
fSF 10%+ & () fs@ 10%+ & ()- fs&f 10%+ & ()-

in etralin.

(2) Number-average molecular weight (Mn) and molecular

weight distribution(Mw/Mn):

It was estimated by gel permeation chromatography (GPC)

using a polystyrene as standard under conditions described

below.
Apparatus: 150CV type manufactured by Millipore-
Waters Company Ltd.
Column: Shodex M/S 80

Measurement temperature: 145°C,
Solvent; o-dichlorobenzene
Concentration of sample: 5mg/8ml
(3) Melting point (Tm °C):
It was measured with DSC-VI manufactured by Perkin-Elmer
Company Ltd. under the condition below.
Temperature raising: 40°C ~ 150°C(10°C/min.),
retaining for 5 minutes.

Cooling: 150°C ~ 40°C(5°C/min.}),
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Respective compounds (C) and (D) used during
polymerization in Example described below are as follows:
Triisobutylaluminum: Commercial'product manufactured by
Toso-Akzo Company Ltd. Triisobutylaluminum was diluted
with toluene and used as a 1M solution.
Triethylaluminum: Commercial product manufactured by
Toso-Akzo Company Ltd. Triethylaluminum was diluted with
toluene and used as a 1M solution.
PMAO: PMAO-S manufactured by Toso-Akzo Company Ltd.
3M toluene solution of (poly)methylaluminoxane was
used.
MMAO: Manufactured by Toso-Akzo Company Ltd.
2.25M hexane solution of
(poly)methylisobutylaluminoxane was used.
Triphenylcarbenium tetrakis(pentafluorophenyl)borate:
Commercial product manufactured by Toso-Akzo Company Ltd.

Triphenylcarbenium tetrakis(pentafluorophenyl)borate
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10% & () - %hen, 147mg (0.52mmol) of titanium tetraisopropoxide was
added to the reaction solution and the mixture was stirred
at 120°C for 48 hours.
After completion of the reaction, the m-xylene was
evaporated under reduced pressure and 2.35g (yield: 74.1%)
of 2,2’-methylenebis[ (4R)-4-phenyl-5,5-
diphenyloxazoline] was obtained by being purified with
chromatography (neutral alumina/ ethyl
acetate:hexane=3:2)
'H NMR (CDCl,, TMS) & 3.91 (s,2H), 6.82-7.14 (m,18H),
7.33-7.43 (m,8H), 7.68 (d,4H)
Reference Example 2
2,2’'-methylenebis([ (4S)-4-isopropyl-5,5-
diphenyloxazoline] was prepared from 2.66g9 (10.4mmol) of
(§)-2-amino-3-methyl-1,l-diphenylbutanol and 0.685g
(5.2mmol) of dimethyl malonate in 76.5% yield (pale yellow
powders, 2.15g) following the same procedure as described
for Reference Example 1.

'H NMR (CDC1l,, TMS) 0 0.64 (d,6H, J=6.9), 0.96 (d,6H, J=6.9),
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1.70-1.85 (m,2H), 3.64 (s,2H), 4.63 (d,2H, J=4.9),
7.21-7.51 (m,20H)
Reference Example 3
2,2'-methylenebis[ (4R)-4-phenyl-5,5-
dimethyloxazoline] was prepared from 1.72g (10.4mmol) of
(R)-2-amino-2-phenyl-1l,1-dimethylethanol and 0.685g
(5.2mmol) of dimethyl malonate in 75.4% yield (pale yellow
0il, 1.42g) following the same procedure as described for
Reference Example 1.
'H NMR (CDCL,, TMS) 0 0.88 (s,6H), 1.60 (s,6H), 3.53 (s,2H),
4.90 (s,2H), 7.20-7.35 (m,10H)
Reference Example 4
2,2'-methylenebis([spiro{(4R)-4-phenyloxazoline-5,1"'-
cyclopentane}] was prepared from 1.99g (10.4mmol) of
l-[{(R)-aminophenylmethyl])cyclopentanol and 0.685g
(5.2mmol) of dimethyl malonate in 77.5% yield (pale yellow
oil, 1.66g) following the same procedure as described for
Reference Example 1.
'H NMR (CDC1l,, TMS) 6 1.00-1.83 (m,16H), 3.55 (s,2H), 5.01
(s,2H), 7.20-7.34 (m,10H)
Example 1
Under an atmosphere of nitrogen, 567mg (l1.40mmol) of
2,2'-methylenebis{(4R)~-4-phenyl-5,5-dimethyloxazoline)
and 400mg (1.30mmol) of dimethoxyethanenickel bromide were

mixed with 25ml of dichloromethane and the mixture was
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evaporated under reduced pressure, and the product was
washed 4 times with hexane (20ml)and dried under reduced
pressure. 700mg (yield: 93%) of 2,2'~
methylenebis{ (4R)-4-phenyl-5,5-
dimethyloxazolinyl]jnickel bromide was obtained as pale
pink powder.
Example 2
Under an atmosphere of nitrogen, 323mg (529mmol) of
2,2'-methylenebis[(4R)~-4~-phenyl-5,5-
diphenyloxazoline]and 163mg (529mmol) of
dimethoxyethanenickel bromide were mixed with 25ml of
dichloromethane and the mixture was stirred at room
temperature for 18 hours. The solvent was evaporated under
reduced pressure, and the produc£ was washed 4 times with
(toluene:hexane=1:2, 20ml)and dried wunder reduced
pressure. 180mg (yield: 41%) of 2,2'-
methylenebis[ (4R)-4-phenyl-5,5-
diphenyloxazolinyl]nickel bromide was obtained as pale
pink powder.
Example 3
Under an atmosphere of nitrogen, 250mg (0.69mmol) of
2,2'-methylenebis((4R)-4-phenyl-5,5-diphenyloxazoline]

prepared in Reference Example 1 and 190mg (0.69mmol) of

bis(1l,5-cyclooctadiene)nickel (0) were mixed with 23ml of
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polymerization was quenched by injection of 15ml of ethanol.
Unreacted ethylene gas was purged, and the content of the
autoclave was poured into 400ml of ethanol in which 50ml
of 2N hydrochloric acid was added, and the polymer was
precipitated. The polymer was filtrated off and dried at
60°C for about 4 hours. As a result, 2.33g of polyethylene
was obtained. Mn = 9390; Mw/Mn = 52.4.
Example 4

Under an atmosphere of nitrogen, 26mg (0.45umol) of
2,2'-methylenebis[(4R)-4~-phenyl-5,5~
dimethyloxazolinyl]nickel bromide prepared in Example 1

was dissolved in 47ml of purified toluene ina 100ml Schlenk
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and the inside of the autoclave was controlled at 30°C.
10ml (3mmol) of PMAO and 47ml (45 umol) of the transition
metal compound solution previously prepared were added.
Wherein a molar ratio of [Al]/(Ni] in the whole system was
1000. After stirring for 5 ndnutés, ethylene gas at
35kgf/cm* was fed and polymerization was carried out
at30°C for 60 minutes. Ethylene gas pressure was
constantly kept during the polymerization. Then, the
polymerization was quenched by injection of 15ml of water.
The amount of ethylene consumed was 22.5g (TON 17800h7').
The autoclave was cooled to -50°C or less using dry
ice/ethanol, and unreacted ethylene gas was purged. The
oligomer of the content of the autoclave was extracted in
the Schlenk tube cooled with dry ice/ethanol, and a
composition ratio was determined by gas chromatography.
The composition of the oligomer was 90% of C4 component
and 3% of C6 component. The solid polymer was poured into
400ml of ethanol in which 50ml of 2N hydrochloric acid was

added, and the polymer was precipitated. The polymer was
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mole per a unit time.
Example 5

Under an atmosphere of nitrogen, 7mg (12 umol) of
2,2'-methylenebis| (4R)~-4-phenyl-5,5-
dimethyloxazolinyl]nickel bromide prepared in Example 1
was dissolved in 12ml of purified toluene in a 50ml
egg-plant type flask equipped with a stirrer.
A 200ml of purified toluene was placed in a 400ml stirring
type autoclave made of stainless steel under argon, and
the inside of the autoclave was controlled at 30°C. Thereto,
0.5ml (0.5mmol) of triisobutylaluminum and 1ml(1l umol) of
the transition metal compound solution previously prepared
were added. Wherein a molar ratio of [Al]/([Ni] was 500.
After stirring at 30°C for 5 minutes, 3ml (3 umol) of
triphenylcarbenium tetrakis(pentafluorophenyl)borate
was added and stirred. Wherein a molar ratio of [Ni]/([B]
was 3. Ethylene gas at 35kgf/cm? was fed and polymerization
was carried out at 30°C for 60 minutes. Ethylene gas
pressure was constantly kept during the polymerization.
Then, the polymerization was quenched by injection of 15ml
of ethanol . Unreacted ethylene gas was purged, and the

content of the autoclave was poured into 400ml of ethanol
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in which 50ml of 2N hydrochloric acid was added, and the
polymer was precipitated. The polymer was filtrated off
and dried at 60°C for about 4 hours. As a result, 8.40gq
of polyethylene was obtained. [7n] = 1.8d1l/g; Mn = 110000;
Mw/Mn = 1.7.
Example 6

The same apparatus and the same proéedure as in Example
5 were carried out except that the amount of
triisobutylaluminum was changed to lmmol in Example 5
(wherein a molar ratio of [Al)}/[Ni)] was 1000). As a result,
1.5g of polyethylene was obtained. [n] = 1.56dl/g; Mn =
110000; Mw/Mn = 1.7.
Examplev7

The same apparatus and the same procedure as in Example
5 were carried out except that triisobutylaluminum was
changed to 0.5ml (0.5mmol) of triethylaluminum in Example
5. As a result, 0.35g of polyethylene was obtained. Mn =
129000; Mw/Mn = 4.6.
Example 8

Polymerization was conducted with wusing the same
apparatus and the same procedure as in Example 5 except
that 2,2'-methylenebis[(4R)-4~-phenyl-5,5-
dimethyloxazolinyl)nickel dibromide was changed to
2,2'-methylenebis{ (4R)-4~phenyl-5,5-

diphenyloxazolinyl]lnickel dibromide synthesized in
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As aresult, 7.50g of polyethylene was obtained. Intrinsic
viscosity ([ 77]) of the polyethylene obtainedwas 1.50d1/g,
number average molecular weight (Mn) was 101000, and
molecular weight distribution (Mw/Mn) was 1.9.
Example 9
Under an atmosphere of nitrogen, 7mg (12 u« mol) of
2,2'-methylenebis[ (4R)-4-phenyl-5,5-
dimethyloxazolinyl]nickel dibromide synthesized in
Example 1 was dissolved in 12ml of purified toluene in a
50ml egg-plant type flask equipped with a stirrer.
The atmosphere of a 400ml stirring type autoclave made
of stainless steel was replaced with argon, 200ml of
purified toluene was charged, and the inside of the
autoclave was controlled at 30°C. Thereto, 0.5ml (0.5mmol)
of triisobutylaluminum and 1Iml(l & mol) of a solution of
the transition metal compound previously prepared were
added. The molar ratio of [Al]/[Ni] was 500. After the
mixture was stirred at 30°C for 5 minutes, 3ml (3 & mol)
of triphenylcarbenium tetrakis(pentafluorophenyl)borate
was added and the mixture was stirred. The molar ratio of
[Ni)j/[B] was 3. Thereto, 30ml of hexene-1 was added,
ethylene gas at 20kgf/cm? was fed and polymerization was

carried out at 30°C for 60 minutes. Ethylene gas was

continuously fed in order to keep a pressure in the system
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was separated by filtration and dried at 60°C for about
4 hours. As a result, 4.00g of the polymer was obtained.
Intrinsic viscosity ([ 77 ]) of the polymer obtained was
1.72d1l/g, number average molecular weight (Mn) was 102000,
molecular weight distribution (Mw/Mn) was 1.7, and melting
point (Tm) was 1l18°C.
Example 10

Polymerization was conducted with using the same
apparatus and the same procedure as in Example 9 except
that 2,2’-methylenebis([(4R)~-4~phenyl~5,5-
dimethyloxazolinyllnickel dibromide was changed to
2,2'-methylenebis[ (4R)-4-phenyl-5,5-
diphenyloxazolinyljnickel dibromide synthesized in
Example 2, the amount of hexene-1 was changed to 15ml, and
the amount of ethylene gas fed was changed to 5 kgf/cm?
As a result, 6.40g of a polymer was obtained. Intrinsic
viscosity ([ 7 ]) of the polymer obtained was 1.08dl/g,
number average molecular weight (Md) was 82000, molecular
weight distribution (Mw/Mn) was 1.8, and melting point (Tm)

was l103°cC.
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({n)) of the polymer obtained was 0.99d1/g, number average
molecular weight (Mn) was 89000, molecular weight
distribution (Mw/Mn) was 1.7, and melting point (Tm) was
64°C.

According to the present inven;ion, a new transition
metal compound being able to be easily synthesized, a
catalyst component for olefin polymerization comprising
said transition metal compound, a catalyst for olefin
polymerization exhibiting a high polymerization activity
in polymerization of the olefin using said transition
metal compound, and a process for efficiently producing

an olefinic homopolymer and copolymer using said catalyst

for olefin polymerization, are provided.
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wherein M represents a nickel atom, a palladium atom, a cobalt atom, a rhodium atom or a
ruthenium atom, and J represents a coordinating compound: N represents a nitrogen atom

20 and O represents an oxygen atom: each of R!, R? and R? independently represents a
hydrogen atom, a halogen atom, an alkyl group, an aryl group, an aralkyl group, an alkoxy
group, an aryloxy group, an aralkyloxy group, or a cyano group, all of R's, all of R%s and
all of R*s may be the same or different respectively, and they may be arbitrarily bonded to
form a ring: all of R's are not hydrogen atoms at the same time: the symbol "n" represents

25 an integer satisfying an equation, O = n = 5: each of X and Y independently represents a
hydrogen atom, a halogen atom, an alkyl group, an aryl group, an aralkyl group, an alkoxy
group, an aryloxy group, an aralkyloxy group, a sulfonyloxy group or a substituted silyl
group, and X and Y may be arbitrarily bonded to form a ring, (C) one or more of
aluminum compounds selected from (C1) — (C3) described below:

30 (C1) an organoaluminum compound represented by the general formula, E',AlZ;.,,

(C2) a cyclic aluminoxane having a structure represented by the general formula,
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{-A1(E®)-O-}p, .
(C3) a linear aluminoxane having a structure represented by the general formula,
E}{-A1(E}-0-}.AlE%,,
wherein each of E!, E? and E? is a hydrocarbon group, and all of E's, all of Es and all of
5 E’s may be the same or different: Z represents a hydrogen atom or a halogen atom and all

of Zs may be the same or different: the symbol "a" represents a numeral satisfying an

equation, O <a = 3, b represents a numeral of 2 or more, and ¢ represents an integer of 1
or more,
(D) a boron compound of any one of (D1) — (D3) described below:
10 (D1) a boron compound represented by the general formula, BQ‘QZQ3 ,
(D2) a boron compound represented by the general formula, G"(BQ'Q*Q°Q*%,
(D3) a boron cbmpound represented by the general formula, (L-H)'(BQ'Q*Q°QY,
wherein B is a boron of tri-valent state,
Q'.Q% Q’ and Q* respectively are a halogen atom, an alkyl group, a halogenated alkyl
1S group, a substituted silyl group, an alkoxy group or a di-substituted amino group and they
may be the same or different: G* is an inorganic or organic cation: L is a neutral Lewis

base and (L-H)" is a Brénsted acid.

2. A catalyst for olefin polymerization wherein (A), (B), and (C) and/or (D) described
below are used:

20 (A) a bisoxazoline compound represented by the general formula (1) described
below,
R? R?

R 0 0 R'

2 It o\ R (1)
25 N N

R? R?
R? R

wherein N represents a nitrogen atom and O represents an oxygen atom: each of R', R and
30 R’ independently represents a hydrogen atom, a halogen atom, an alkyl group, an aryl

group, an aralkyl group, an alkoxy group, an aryloxy group, an aralkyloxy group, or a
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cyano group, all of R's, all of R%s and all of R’s may be the same or different respectively,
and they may be arbitrarily bonded to form a ring: provided that all of R's are not

hydrogen atoms at the same time: the symbol "n" represents an integer satisfying an

equation,O = n = 5,

(B) a compound of nickel, palladium, cobalt, rhodium or ruthenium,

(C) one or more of aluminum compounds selected from (C1) - (C3) described
below:

(C1) an organoaluminum compound represented by the general formula, E13A123-a,

(C2) a cyclic aluminoxane having a structure represented by the general formula,
{-A1(E®)-O-}u,

(C3) a linear aluminoxane having a structure represented by the general formula,
E*{-A1(E®)-0-}.AlE%,
wherein each of E!, E2 and E* is a hydrocarbon group, and all of E's, all of E%s and all of
E*s may be the same or different, Z represents a hydrogen atom or a halogen atom and all

of Zs may be the same or different, the symbol "a" represents a numeral satisfying an

equation, O < a = 3, b represents a numeral of 2 or more, and ¢ represents an integer of 1
or more,

(D) a boron compound of any one of (D1) — (D3) described below:

(D1) a boron compound represented by the general formula, BQ!Q?Q’,

(D2) a boron compound represented by the general formula, G+(BQ'Q2Q3Q4)',

(D3) a boron compound represented by the general formula, (L-H)*(BQ'Q*Q°Q*,
wherein B is a tri-valent boron atom,
Q'.Q% Q° and Q* respectively are a halogen atom, an alkyl group, a halogenated alkyl
group, a substituted silyl group, an alkoxy group or a di-substituted amino group and they
may be the same or different, G* is an inorganic or organic cation and L is a neutral Lewis
base and (L-H)" is a Bronsted acid.
3. A catalyst for olefin polymerization according to claim 2 wherein (B) is a
compound of nickel or palladium.
4. A process for producing an olefinic polymer wherein olefins are homopolymerized

or olefins are copolymerized with other olefins and/or other polymerizable unsaturated
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compound using the catalyst for olefin polymerization according to any one of claims 1 to
3.

5. A process for producing an olefinic polymer according to claim 4 wherein the

olefinic polymer is a copolymer of ethylene with ¢-olefin.



