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FOR ADDI TI ON POLYMERI ZATI ON AND PROCESS FOR PRODUCI NG ADDI TI ON POLYMER 5
Field of the Invention The present invetion relates to a contact product: a
catal yst conmponent for addition polynenization conprising the coated
product; a catalyst for addition polynerization using la the catalyst

componentedipia@HdbkbAMAO! ViR EalinYis 1ANdode BREAAS Sulip” CREANGITOr

addi ti on pol ymer groun I nce olefin polymer such as

poly end Alip PPioet iyl B9ER TBASX ORI, | 8RD pnm@@mbmm epEnpreReni cal
resi stance and excellent in balance between those properties and econom cal

ef fi ci en®0L¥HBR hove been widely used 1n various fields such as a packagi ng
field These ol efin polyners have conventionally been produced by

pol ynerizing Is an olefin using a conventional type solid
catalyst(multl-alto catal yst), which conbines a solid catal yst conponent
obt at ned by using a netal conpound of the Group |V such as titanium

trichlorl 6ft@ﬂ$ufh§F£Eiﬁﬂlor'de with a metal conpound o the Group 23
represented by an organoa unlnlun1conpound a Fbmever as a catal yst

provi di ng addi tj.onal s._ha |n e Stl I ness _agnd .nore excel | ent
D Pengt h than (U8 TSRl Eg AR BT GRTE AT A GoR Gt T adiebi 12
single sit [ C as a
et ol | oo A ERpRRRt £ Mo RERLE LAY "ff‘*?h*f%%o@%@l?ffﬁéﬁh‘%%
conponentaddiia e predu ), USRIt A37AR £+ HAMENEn P Lymed {24 £t HHtud Jgmoni um
t et raki s( pent af | uor ophenyl ) bor at , was

14 the catalyest componsnt for additicn peolymerization; and a

process for producing an addition polymer.

Background of tha Invantion

S5inoe olefin polymers such as polypropylsana and
1= polyathylane are excellent in mechanigal propartias and
chamical remsistance, and axceallent in balance between those
proepartias and economical effiolency, they have baen widely
ugad in various £ialds guch as a packaging fieald. Thess olefin
pclymers have convantilonally beman produced by poelymerizing
20 an olafinusing a gonvantional type solid catalyst (multi-aite
catalymat), whioh combinas a s¢1i1d cﬁtnlyﬂt componaent cbtfainead
by usling a2 matal aompound of tha Group IV guch mg titanium
trichloride or titanium tetrachloridas, with a metal compound
of the Group 13 reprassntad by an organcaluminum compound.
15 Howaver, asacatalyst providingadditionpolymeras having
less stlokiness andmore axcellent atrength than thosa produocad
by the conventional gatalyst, a po-called single slte catalyst
prsparad by comblning acatalyst componant euchasametallocens
complex or half metallocene complex with a oco-catalyst

A component for aotivation such as an alunlnoxana, and



proposed and with respect to the single site catalytic, inprovenents for
using 12 1n an industrial scale have been studied (e. g. USP d742199, USP
7621126 and USP 71731777. s Further, recently, n conpound prepared by
contacting diethylzinc pentefluorophenel end voter hoe beau devel oped as a
co-cat al yst conponent for activation and n catal yst prepared by contacting

eerie co- y QQBHEQ{ ] C posed
as a hi ghgg%?lﬁvﬂl;}%% ca aiy%}ef E?r?m;&ir%%%%@%%§g%§g&grﬁ%%ﬁdﬁhg to
the invenp8hnssdhudings W AR @t | folehaddihigad RAIBETREA ZEOy et h the
above- mavtl oned catalyst its polynmerization activity Se not conmpletely
sati sf act bprotemsumearynrofudiiag | vedhi @0 Undes titha lauts i havhi baaan

obj ect of the present invention le to provide a contact product used as a
cat al yst gbnfbadvieot.aUsat A5e2l9Dr AGHI 86221261 vmeY iGAR i BISARYPhg 20 An
excel l ent pol ynerization activity; a catalyst conponent for addition

pol yPeri zati on EYFHEBII nFadttbht a2t cpprbavnd Rredegiedkiby Hfonkpeting

T A AR, R 2 B PSSR,
5 S0 8! LaToRR L R AILCRLLORSHA et SLpRGhy
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[1] ~o b) a conpound represented by the follow ng formulal 2]
S R nlS Ané7a1166kna eomplexd Hupriesent plopyebie afsold mlidqry dotouwiay( 3 |

10 catalyst (e.g. TSP 4586356).

However, according to the inventor's studies, when an
clefin is addition-pelymerized with the above-mentioned
catalyst, 1its polyvymerizatlon actlivity 18 not completely
gatlafactory.

1z

Summary of the Invantion

Under tha above-altuatlons, an object of the pragant
1nvention is te provide a contact product used am a catalyst
component of a catalyst for addition polymarization having

20 an excellent polymerization activity; a catalyst componant
for addition polymerization comprising the contact prnduﬁt:
a gatalyst for additlon polymsrization using the catalyast
component for additlion polymearizatlon: and a procesas for
preoducing an addition polymar using the catalyst for addition
25 polymarization,

MNamely., the presant invention 1a a ocntact product
obtalned by a process compriaing tha atep of contacting the
following components {a) to (d).

{a) a compound represented by the following formula [1]

Jn



A <.aT"Ha IJ~. nH 10 (H a nonionic surfactant having no active hydrogen
wherein Ha is a netal atomof the Goups 3 to 13, the Goup 11, the Gout’
15 or Lanthanide Series of the Periodic Table of the Elenents; x is s

val ence of M; 1' 19 n hydrogen atom s¥% a hal ogen atom a hydrocarbon
group or a hydrocarbonoxy group. and when two O note L" a exist they may
be the sane O diffeat¥dt fromone another pagh of S end T' 18 n non-neTal
atomof the Gout' 15 or 16 In the Periodic Table independently OP each

O her a 1e a valance of.Ta; L 1le n valence of T'; A le mls

el ectron-w 2hdrewl ng group or mel ectron-w thdrawi ng grout'-ooniniving
group and when t\Rd Brmh‘bi‘%“%'%ﬂlé'i@%?ﬂi:ﬁgybiﬁdiﬁl%gﬂtla@“@%f@mlﬁ érant
Prom One nother: and R 1B a hydrocarbon grout', end when two ox yore R'e
solar, they may be the sane or different fromone nother. Is Al so, the
presgnt invention i ﬁla_lq.aﬁal yst conponent Pgi] addi tion polynerization
conprising said contalt product Further, ttge present invention is a

catal yst for addition polynerization obtained by a process conprising the
step of contacting said catal yst conponent for addition polynerization

w th a conpound pf) & eshpbuseleai6ss &1 08 Hiet Bé AHL Eh § ifotsuionf 3net al s
O the Goups 3 to 12 and Lanthanide Series OP the Periodic Table, and
optionally an organoal uni num conpound. "Still further, the present invention
la a process for praduci,ng an polynmer conprising the step of s polynerizing
an addition pol ynerf¥zet danononer in the gridse®®d of said catal yst for
add&&i on polynerization. detailed description of the Invention Exanples a
N In the Fornmula [1l] ne a scandiumatom 10 an yttriumatom a titanium

atom a zi rconl upegt QMR J0R{1 WILAE QUL a8 VARATLYTLA! WDt A& PHLLGLAL OM 3

nol ybdeum at om a naganese atom a rheniumatonm milron atom™a r éni um

atom a ceetéiatBmig &hedtam atem arnictlkeloraigs £ @l 2adi vHe agppupa
pl ati num atom a copper atom n silver atoma gold 15 atom a zinc atom a

cadi um atbin theeécomy dS5onr hagthmadikdemSairdms af ithatnriadlantanleam en

antinony atom a bismuth atom a semarium atgmend an ytterbiumatom N~ 1s
pr ef er abl§F £ i AmAaRES o L (1R EVRIANGS (of M Lhel oy dvogen: 40T oup

1S; pore ti_leferabl\t/‘ a notel atomof the Groups 8 to 13, the
15 alogan atom, a hydrocarbon group ¢r a hydrocarbonexy group,

and when two or more L' 's exist, thay may bs tha same or diffarant
from ona ancther; each of T' and T? i5 a4 non-metal atom of the
Group 15 or 16 1in the Periodic Tabla independently of aach
other:; 8 1s a valence of T!:; t 18 a valance of T?; R' 1s an

20 electron-withdrawing group or an alaotron-withdrawing
group-containing group. and when twc or more R'’s axist, they
may be the same cor differant from one another; and R? 1ism a
bydrocarbon group. and when two or mora R’'a aximt, thay may
be the sama or different from cna ancther.

25 Alao, the prasant inventlion ig a catalyst componant for
addition polymerlzation comprising sald ocontect product.

Furthar, the present invention iaaocatalyet for addition

polymarization obtainad by a prooass comprising the astep of
contaoting galdcatalyst component for additicon polymerization

0 with a conpound of a metal sealacted from the group conaisting



1o G oup 14 or the Goup 15n further preferably a netal atomof the G oup
13, the G oup 14 or the Goup 15; particularly preferably a neth. atom O
the G oup 12v nme noat preferably a zinc atOm In the formula [ 1] , i le a
val ence of Nt, and fat exanple ZS when kg~ is a zinc atomr le 2. Exanples a
t he hal ogen atomof Ls ma a fluorine stem a chlorine atom a brom ne atom

ma m i odi g deAR1 4 hﬁﬁ %cy %&%ﬁﬁﬁr} dsznlu' Jﬁﬁ{ﬂfd&%dzﬁlﬁégg&l@r oup,

maryl group or maral kyl gro ocar bon oxy "group o

pref erabl yearl cd koxyagLauP=0a ap talbk@OL ¥ &b rgaro#XaRRhaR loridMuna .
above-nentioned al kyl group era a nethyl” group, methyl group. a n-AroD91

group. m i sopropytiyt ofprther; DERylpgacwnt anveartluip g prodadmriomdVtyl
group. en isobutyl group. a n-pantyl group. n neopenty group, n n-haxpl 5
group. n \RI®ANGIing oup, addhtiony podymer compalebuygl thmosdspa of pant naeay
group eve a _n-eiooepl group These al kyl groups may be substitutted with a
hal ogen afh¥SIRIL 2 d 2y Hg‘ﬂ—théﬂamﬁﬁm%m -AORIRT 3 NhkleiPFe BRI and

en i odi ne om Exanpl es_o he al kyl .qroup substjtuted 1s with the hal ogen
atons a mqﬁtﬂﬁ%ﬁkésk#fﬁ?gu%?ﬁr8d§¥FH tﬁh%%ﬁﬂﬁ%F“BiBﬂp, n chl or omat byl
‘group. a dichloronethyl group. a trichbloromethyl group. a brononethyl
group. a dibronomat hyl group, n tribrononethyl group. en iodonethyl group,

a di | odompletli 1@PUPsgd@ript 182058t hble drfdhtisna fluoroethpl group. a
di fl uoroei hyl group, a trifluoroethpl group. a tetrafluoroathyl group. a

pent af | uor oet r t \Bxamples ao £ Modaethy foroul s [dilchlrer achbypnAgiei @t din,
tricrtlaroethyl group a tetrechl oroethyl group, n pentecrtl oroethyl group,
a bridnoet W Y§Lodpm atampr anphiovmbimoybem, & tzlitranost mtonyr eupatso wn

tetrabronoet hyl group,. a pentabronoethyl group. a parfl uorogropyl group, a
per f | uorosﬁf’ﬁ{ grawdfﬁ%i'ﬁgrﬂ%r oPfeRPFPIUsLRLOR, phrRPLBPERRKA adiHup,

a
perfl ucrogo erfl uqQroahbaecpl group.,a Perl uoropentadecyl group
a Perfl uo?‘o%%%gg{'/:l%% 33:63.0']13 % %peenr chr o#)%%'gbp?ﬁ jgll;gﬁpflgzﬂmpe cﬁFg?‘(%é‘t"ﬁ
group. N BRGEN RICASN ¥ latQafUR RS NhRTANGKY | ALOKEL £edif! HpATIAN N, 91 Oup
n Perohl or ododecyl group d perchloropentadecfl group. a perchloroel group a
per br omapaapyl, @r platd med OIDPL W o @F Pat 8mPel bs 019Nk bad! QUR0 1A

per bromohexyl so group. a perbronooctyl group. a perbronododeoyl group. a
1s atom, a zino atom, a cadmium atom, # mercury atom, a germanium
atom, & tin atom, a lead atom, an antimony atom., a bismuth
atom, a gamarium atom and an yttarbium atom. M' is preferably
a metal atom of the Groupse 5 to 12, the Group 14 or the Group
15; more prafarably a metal atom of the Groups 8 to 12, ths
G Group 14 or tha Group l5: furthar prafarably a metal atom of
the Group 12, the Group l4 or the Group 153; particularly
prefarably a metal atom of the Group 12; and most prefsrably
a zin¢e atom.
In the formula [1], r 18 a valenoe of M*, and for exampla,
25 when M' 1s a zinc atom, r is 2.
Examples of tha halogen atom of L' are a £luorine atom,
a chlorine atom, a bromine atom and an iodine atom. The
hydrocarbon group of L' 1a preferably an alkyl group, an aryl

group or an aralkyl group. Tha hydrocarbon oxy group of L1

o 1 prafarably an alkoxy group or an aryloxy group.



6 perbronopent adecyl group n6 a perbronoei cosyl group Further, these al kyl
groups ,may be substituted with an el kory grouB each as n nethoxy group and
en et hoxy group; an nrylory group each as a phenoxy group: or an aral kyl oxy
group 5 such as n benzyl oxy group. The sl kyl group as L~ le preferably an
al kyl group having 1 to 30 carbon atons ma nore Prefarebly a methyl group.

m ethyl group, E&anFAN0PY tHE abRved didiiddad APl Grbaplabsiayhaghgdp OF M
i sobutyl group. 10 Exanples of the aryl group e LS afe n phenyl group, a

3-tolyl guoupp.aaB-dohyl group, = d-podbpylosoopp, oad, SecytypbyDr SuBupn
2,1-rylpl group. al, 5-rylyl group. a 2, 6-rylyl group a 7.1-ryl pl group.
a 3, 5-ryryR-BubHp. 950D .32 Aagibwthy| grovpy| agtead.-butyl group., an

n2, 3, 5-tr t hyl Dhenpl group. a3, 3,6-trl nethylprtenpl is group,
a2,1,6-t rgﬂn‘g]f’“ ¥ TR grobp Pea tY 16950HpSh R e tieh SIrqoup, R ahexyl

3,3,1,5-t trtyl phenyl daroup a 2.J,1, G-tetremethgl pheppl grou

e3, 3,}5, 6§£e§§§erreé yl%ﬁgﬁél ‘?ng‘Bp, ﬂa“ﬁéﬁf’ﬁ'ﬁ’eﬁﬁﬂ%’erﬂ/%'gJIcﬁffg‘?jgieng]g?“W phenyl
group, a 2-pxopyt . ehate] [ r n oup, a 20 n-butyl Hhanyl
group. n sec-gut yF%ﬂ‘e%yl gr g‘ﬁ’p %a?%bﬁ?%%ﬂgné%o% oup. an isobutyl phenyl
group, n n-Bant yipdey VA1 &y 2USrodpacRRGN by BREA L AP wit D -d el &1 &H8AP!
group. a v-octyl phenyl group. a n-Gecyl phenpl group, a n-EQCeeopl Dhavyl
group. a mk¢mtsnfiead Hhédybrdneuptom, napbhbyiide gronp ars-aniaatitemnenyl
group These aryl groups may be substituted with n hel ogan atom such e n

fluori ne ¢GmM™A lbie netemenExanplen nd themadkaylagricon mababhtueadal koxy

group such, as mat hoxy group end en ethoxy group: en aryl oxy group each as
n phinowaﬁbagr W%ﬂn&ﬁﬂar%my|ww%hg&@w%fauséﬁzlw%am@%mb. v

Th I t o] 1 hayi 6 0 b t d
Core prorESP, '8 BEEETLREORARA el Pa "E1 §20RsB) RS Al e of
the aral kol @HPmAERY1 §L8uB b&%ﬂcﬂ&f@maéﬁ?ﬂ(iﬁé@#hﬂ%’ LI

P yl pheny

group a (3-nethyl Dhevyl)mel hpl group n (4- nat ! met'hpl group. a
(3, 3- ALUagdwyhphesyd) pebRynedhylp grodp, la dSrebAymBAReRY1) REIGH, o(QUP. a

(3,5-dSmai hyl prtevpl )nmetrtyl group; a to (3, 6-dimaihplprtenpljeethpl group.
n (3, 1- d7ndeme phehginovs hyldigralpmet i $] Fresges hytphsegoyathylydraoupup a
(3, 3,4-timat hpl phevyynetrtyl group. a (2, 3,5-tlnethyl ghanyl)neirtyl group.
a 13 8 fluorcethyl group, a difluoroethyl group, a trifluoroathyl
group, a tetraflucrcethyl group, a pantaflugrosthyl group,
a chloroethyl group, a ddchlorcethyl group, a trichloroathyl
group, a tetrachloroethyl group, a pantachloroathyl group,
a bromoathyl group, a dibromoathyl group, a tribromosthyl group,

20 a tetrabromoethyl group, a pentabromcethyl group. a
perfluoropropyl group, a perflucrobutyl group, a
perfluoropentyl group, a perfluorchexyl group, a
perflucroocctyl group, a perfluorododecyl group, a
perfluorgpentadescyl group, a perflucroeiceosyl group, a

2% perchloropropyl group, a perchlorobutyl group, a
parchloropantyl group, parchlorohaxyl group, aparghloroootyl
group, a psrchlorododsoyl group, a perchloropentadecyl group,

a parchlorcelcosyl group, a pearbromopropyl group, a

parbromobutyl group, a perbromopentyl group, a parbromohaxyl

an group, a pearbromooctyl group, a perbromodedegyl group, A



is (2,3,6-ilnmethyl phanpl)netrtqgl group a (3,4.5-tSnthyl phenyl ) net hpl group,
n (3,4, 6-tiseLhpl Dhavyl 7netrtyl group. n (2,3,4,5-tAtremat hyl phevyl ) netrtyl
group, a (3,3.d,6-tetxanat hyl phenpl/netrtyl group a 30
(2,3,5,6-tetrenetrtyl ghenpl ) mat hyl group, n (pentanet hyphenyl)nethyl group.
an (ethyl phenyl group, n (n-groDpl Dhavyl)oethyl group, an (isopropyl phenyl)
net hyl gr purbrosopditMdefeDphroapr nhla @ Wb?rd:ﬁ%i@blh?‘h.obﬁﬂh ).net hyl
group, a [tart-rtutyl prtenpynethyl zs group. n (n-pentpl phevpl)netrtyl
group. n (neopenfyfrphenyl theehyhllgydbuprorp$nrimerbd Biodmt Jietdy lwigitowm  a
(v-vat pl phevyl ) met hyl group, a (n-decyl yhevyl)nethyl group, a

(t et r adec HLFRERy SEREPN PLSE dgp samaibriy sEcHp 2gdoep ahliomy group; an
anthraceng%gg%gﬁ group. 30 these aral kyl groups may be substituted with a
hal ogen: FUOHPa8URDT 2R A IMRETIRBMITOWN SF A8 ALSAET LBXTNERE U om

end gn iogin Aoy %ﬂs‘ﬁgﬁgégggﬁeach as a nethoxy group and an et hoxy

group an aryloxy group énoxy group; or m aral kyl oxy group such

as a benzyl oxy mummmeo% glr.éw ﬁraynfahﬁg énﬁ;ﬁg S@Jﬁ,\zﬁ Radialky!

group having 7 to 20 carbon end mare prefera group.

Exanpes ofl tdezald@idyosr LPnAS Anachérd PRLAEX¥KHbAROHPmatRyet BREYipdl @rP. N
V- propory group. m.i sopropoxy group, a s-butory group. a sec-butoxy group.

a tart-buashylogoomp . rarlQsiopalogtyox grgugupa m-tvatppl igdoyy, @r pept -Butyl
neopent yl oxy group, a tart-pentyl oxy group. an-hexyloxy group, an-heptyl oxy
group, a HTBBPyPér pgdRRPutyl -geyPory group. a u-dodeapl ory group, a

n- 2edeapl ory group. and n-elOp6yl oxy group. These al koxy groups may be
subD??i tuted witHF B (R AR L TOUR B8 1 UBFPE BRBAYLASEANEY Mo

oo 2 b ORLGACL OB Lodacealal, SrueLKON QLR Uk, 85,8y 38 Moy

group and en e gféup: “an aryl oxy group sl % or m

aral kyl oxyrgngym sUdbxg3 v ﬁeaaw,q E,SLME&T%?%K%& , QLR \ASy by hS

preferably en el koxy group having 20 1 to y atons, "and nore

pref erably X 4vetDRY gyraoip, adh, Bt XY 10§ 600p , M 26ANMORRIMEN IOFDphdny 1
tart-butory group, an isobutoxy group, a neopentyl group or n

tart-pent §Favy . g dup. 3 Shedmeith ydobmgl vk gobupher &, i, Gt miooaithpsphanele a
phenoxy gr oC]_D. a 2- LOl[_)lOr y %r oup. a 3-tolplOxy grOOD, n d-Ld £I ary a
grod®. ~a P3Py 1%f akybgrodpe &Yi—,?ilﬂrrgﬁrlyﬂaﬁavorwgﬁoég,trémm TiPheary
oroup. n Fa%.  F el Hd it ous it Sebbeihy i or cevory gloup. a
g:g:g:::gﬂg%L%Y%ﬁgﬁg?&%eﬁﬁ@ﬂﬁhdhfﬁQrgﬁbngﬁftg?b@%¢@ﬂﬁééﬁé¥ﬁ§lﬁﬁunyl
group, a pentamsthylphenyl group, an athylphenyl group, a
n-propylphenyl group., an lsopropylphenyl group., a
20 n-butylphenyl group, & @ec-butylphanyl group, a
tert-butylphenyl group, an lsobutylphanyl group, a
n-pentylphenyl group, 2 nacpentylphenyl group, an-haxylphenyl
group, & n-ootylphanyl group, a n-decylphanyl group, a
n-dodsaylphenyl group, a n-tatradeaylphenyl group, a naphthyl
25 group and an anthracenyl group.
Thess aryl groups may be substituted with a halogsn atom
guch as a flonorine atom, 2 chleorine atom, a bromine atom and
an iodine atom; an alkoxy group suach as a methoxy group and
an athoxy group; an aryloxy group such as a phanoxy group;

g and an aralkylexy group such as a benzyloxy group.



9 group. a 3,3,1,5-tatremat hpl prtevoxy group. a 2,3,1, 6-tetremat hyl pbenory
group a 3, 3.5, 6-tetxenet hpl phenoxy group a pevtenet hpl Dhapory group, m

et hyl phenoxy group, a n-Droppl phevory group m5 isopropyl phenoxy group. a
v-rtut pl ghenory group. a sec-butyl phendy group, a tort-butyl phnoxy group,
m i sobut yl phenoxy group, a u-Devtyl phenoxp group. a neopantyl phenoxy group,
a v-heryl prtenomyiegagyp. geoipothypBaekeay 1§ aHuPargingReayl PRIVALY0EQUP. A
i 0o n-tetreQeayl phenory group. a naphthoxy group and m ant hr at henoxy group.
These ar ytdoxgagponpstony ., bendbstresupedfarahly hapbhgawlagoouguol asza,
fluorine atom a chlorine atom a bromne atomand an iodine atony an

el koxy grdup @Gch-581F1n\Ted®- group is ma m ethoxy group: an aryl oxy group

sucj as a pheno roup; or an aral kyl oxy group such as a benzyl oxy group.
The aryl oxy gr o%‘g@ R Ay azAliny gXFUgr Bﬁ&'slh&FPna eRBY >FEABon

o orbrrodi V2 uh AT BaRss RS AU o old-BRCRIPE RS el

preferHﬁbfﬂ@bpygr@qeﬁgghgpqﬁ#ﬂpfﬁég%h %ogg?uﬁﬁ garticularly preferable is

an al kyl group. Exanmp e “conpone wherein H~ 1v a zinc atom

are a di af Xy} 24 fee EHgh pRBnGITRI YL Ngrodh et Byl zi nc. a di propyl zi nc
Cl-v-butpl zl vc, dissobutyl zi nc QL-v-hexpl zl nc, diallylzinc and
bi s(cycl opermt adiireyhyiphenyd Jdiecrbatzi qcospichaas di phenyl i ao di napht hyl zi nc
and bi s(pentafl uorophenyl)zinc; mal kyl zinc halide suh as 10
net hyl zi nbth? vligetarlpheay ool incIeempri 8e, propyl zi nc chloride

i sobutyl zi.nc chl oride, n-baryl xinc chloride

-b | zI h i de,

xet#@YzfHGfﬁgﬁiﬁéétgfﬁypfpﬁ&]Hﬁﬁﬂﬁﬁzg¥ﬁﬂﬁyl§inc br onmi de n- DUt pl xi nc

brom de, ' ' - |.zSnc bromi de, hyl zi i odi de,
rom de (Ifo‘p_u l %’fﬁ%&?ﬁgﬁqﬁaﬂgﬂ%ﬁe%ﬁ nc brom de, nethyl zi nc i odide

et hyl zi nc'10di Z1 Ut®1 zPno i odi de, isobutylzinc |odide

and n- herpd 2 n91hQehd€rhaRe 13 mal n ]}Lq%'sugh as zinc fluoride, zinc
chl oride, zinc bronigepandgz?nct?ﬁaigi. e conmponent (n) le preferably n

di al ky furz sersdioipeehelphwyiydi)maithstzidcodp et Ayl zi nc di propyl zi nc

di - n-butyl zl ve, diisobutylzinc, di-n-hexylzinc, diallylzinc or

bls(oycl dpe\d it bimph fhrhphepyd )partttiyclul grdyp praf erabl y dl mat hyl zI nc or

dl ai hylzlvo._ In trte nbove Lormula [2/, ewzyles of the non-notel atomtf oP

T~ b tPui%}%RQYHEF%FBY&FHPFYAAEQQ%H*nERQPE-p@toephoroue atom and
2 autar Gt Be R FepabR  BaTRe b R orfor m oxygen atom and o
particul arj vu By &f BhaPhy1 fRe 8 IRR AN group, a
{2,3,4,5-tatramethylphenyl jmathyl group, a
(2,3.4.6-tetramathylphenyl)mathyl group, a
20 (2,3.5.6-tatranathylphenyl)methyl group, a
{pentamethylphanyl methyl group, an (athylphanyl)mathyl
group, a (n-propylphenyl}mathyl group, an
{1scpropylphanyl jmethyl group, & (n-butylphanyl)mathyl group,
a (sec-butylphenyl)methyl group, a (teart-butylpheanyl)mathyl
25 group, & (n-pentylphanyl)mathyl group, a
{neopantylphenyl)mathyl group, a (n-hexylphenyl)methyl group,
a ({n-octylphanyl)mathyl group, a (n-decylphenyl)methyl group,
a ({tetradecylphenyl)mathyl group, a naphthylmethyl group and
an anthraagnylmathyl group.

30 Thege aralkyl groups may be substituted with a halogen



zo Ilv the above formula f27, when T' 1le a non-netal atomoP the Goup 15, a
e 3, and when T~ |la n non-netal atomof the group 16, Bla 3. In the
formula [37, as en index of the electron-wthdrewl vg property, the
substitutent constant o of 25 the Hamme#'s rule is known, and a functional
group, in which the substitutent constant o of the hammet a rule is
positive earzDautRnkkOof el &S Hile €6 [ QN -OH LAY € | MAdW] WBIBAHY @%oaf the
el ectron-w thdrawi ng group are afluorine atom a chlorine atom n brom ne
atom m | eddnenatiodidmecysctivon; skl gikoady agrohip osgéhupges A fathoryl ggotgp a
sul fonyl group, and a phenyl group. Exanples of a group containing an

el ect r o- wAEHOR R\ HePJY AP up earharFdenat guokpdsochroem ghemexgugtroasa

hal ogenat ed al kyl group and a hal ogenated aryl groups 5 a cynated

hydr ocar b8f §PodF WS FEYARaPBERaPP 8gRANFY RO FY t §89eH - hydr ocar bon

h A ! | ; hyd b b h
95 a8 ol Koxycar s, FES Hrdlid M ity B ERRBF A0 g, puandaskyL Grodp °U°
l oS ' dl! f ted
er Ky?xércgﬁggaslgl?ﬂrtgggﬂa I uor%?re Sf%é‘?é“%% Bﬁgﬁ%?%%ﬁ%n&&‘{)lﬁﬁg§hgqena ©

bronomet hyl gr ogkanlled QEOFRENNL K8 ro@pf Rty
di chl oronethyl 9rouH a Q@ erononat'hg?ugrggg. &ﬁq&l I odo#e?ﬁ&lﬁgggggﬁ?u ’
trifluoroast byhogyogrowp t ra o propeilyyreu@up s Mddpispeeyeibylipgr aup a
‘tril odonet hgl group a 2,3.2-trlflaoroethyl group. a 2,3,2-trlart10i Oetrtyl
group. a B;BUROKY| Brompot |t Wecobeiexy APt ra | teloet Puybxyrgupua, an
2.2.3.3. 3 Ba tafl uoroDr OHYl group, a 2.T,3,3,3-pantecrtlorvBroHYl group. n
o 292, 3 333PREIKILPERED-OPp B -§AGHY 10T HTOUP 3-HIHMWALPLOBB| I5PHEp. a

B T S MBS Ry o -haptyiony seeu.
}”' R tle 2o Lpr Y heRlh 18- Br 0?4 Oa n-dodecyloxy group.
e

z
3,2,2
2,3,3
2.2,3 t

2,2,2-irilado-1-trii Cdomathyl etrtyl “group™a

1, 1-bi e(tal htpenemdawliyiomds o | Ah@OAVRE ki Y e@I0Wk@ group.

1, 1-biv(trlohloromathyl 7-2, 3, 2-trl chl oroethpl group. a

1, 1- 61s(tri br onthewet pilkoXy? gi-onpsbmapddydugioliytaddvhth a halogen
1,1-his(trllodovethpl)-2,2,Z-trllodoetrtpl group. 30 Exanples ol the

hal

dgenat REOG ARy AR Fduqrige; afof. a ¢hlorines atom, a bromine atom

and an iodine atom; an alkoxy group auch as A mathoxy group

a

and an ethoxy group; an aryloxy group such as a phenoxy group:

or an aralkyloxy group such as a banzyloxy group.
ThealknrygruupaaLliaprefarablyanalknrygrnuphuving
20 1l to 20 carben atoms, and more preferably a mesthoxy group,
an ethoxy group,. an isopropory group, a tert-butoxy group,

an isocbutoxy group, anacpentyl grouporatart-pantyloxy group.
Spaalficexanplss of the aryloxy group as L' ara a phanoxy

group, a 2-tolyloxy group. a 3-tolyloxy group, a 4-tolyloxy

25 group, a 2,3-xylyloxy group, a 2, 4-xylylphenoxy group, a 2,5-

xylyloxy group, & 2,6- xylyloxy group, a 3, 4- xylyloxy group,

a 3,5- x¥lyloxy group, a 2,3,4-trimethylphenoxy group, a
2,3.5- trj_mei:hylphanuxjr group, a 2,3, 6-trimathylphanoxy group,

a 2,4,6-trimethylphencxy group, a 3,4,5-trimethylphencxy



groups iv which n hydrogen atom of an aromatic ring in the group is
substituted with a hal ogen such as a 2-fluorophanyl group, a

3- El uoropbenpl group. a 1-fluoropbanpl group, n 2-ohl oropbevyl group, a
3-obl oraphenyl group, a f-ohlorophnyl sz group a 2-Dtovopbaryl group, a

3- DronoHhenyl group, a 1-bronoghanyl grcuB.

e2- 1 OGOBhavyl gr cup, e3-1 04aDPDevpl grouH. a d-i Qdoghavyl group n
2,6-Q'flu3FéB%evpl g?oup,%%f%:€=gIFPESFBBﬁEH}PH@Qﬂﬂfea group. a
3,4,5-trlflyorobhenpl group a ' 2, 6-aiablorophevgl group. a

3, 6- @ cDl 4r 8pAe Pyt o e LBy Urh 9 @XY) br onophenpl §FBHR:a 3, 5- GShr anvBDevy|
group, n 2,6-6110G0Hbnyl1 group, a 3,6-Q | oEQphevyl group, n

2,1,6-tri £k aoﬁeyhén&ru@ﬁ&mlwp@mgm}m orpmDEAya thFupheaoxy group,
2,4,6-trl bronophenyl group a 2,1,6-tr1lo6ophenyl H=oop, n pentefl uorophenyl

group, n PBvt ECHITITIHHNEF goswMP.a 18 penpepyiphenyXygr gumupa nan
gevt el oQOphavyl group. Further, exanples of the (hal ogenated al kyl) aryl

group es RIoprepslphegioanpyv goivetg t ut ee win-metEpgearyal gkspp,growp euch
ee a 2-(trlfluoronethyl 7phenpl 9roug, a 3-(Lrl Pl uoronethyl)phavyl group,

el- (Lr| Pl moceheth}ppnbhawy IHrAipug,aa RadbtbbittlpHesasopetdyddphevyh
group. n 3,6-bls(trlfluoronethpl)gharpl group. nd4 n

2,1, 6-trl vadbhtFlpnwieiyy| 7igany, gmaD. befdsy Dindhexgyevet-aper gl agroup
ee R ere n 2-ayanoyhenyl grouH a 3-cpenophenyl Aroup nQQ a 1-ogevoghevyl

35 QVOUp-neMﬁBha?lghahB&yV|t%&kﬁﬁnﬁVYE;grQu&diﬁiﬁhéﬁéki;?'@féﬁﬁﬁDﬁVﬂl
group, n3-vltroAhenyl group end a 1-nltraphenpl group. anpl es” of the

al koxycarhobytyUpRERogy A~ SFSuR, 1V gethqu;g}mgw&ng&gup.dpdﬂﬁgmycgrbony
group, a 13 v-proPQZpcer bovyl group, mieogropoxycerbovyl™ group na a

I ri byor onget PQE - a e of ar I oup as
y ¥& RiL@H@My ﬂs'o% NPk %aﬂthﬁcé&%f L4 gf0up

| k
R in a bevzyl oxpcerbovyl Arduy. anpl es of t yl oxycar bonyl group ne
R are a MeNrzprBhRY §-guH end n Pent af | uor ophenoxycarbonyl group.
Raanpl ea oP tee napl oaydnbovyl group as A~ nra a nethycarbonyl oxy group avd
m et hyl cer bavyl @hyesg exgyloxy groups may ba substituted with a helogan

atom such as a fluorine atom, a chlorine atom, a bromines atom
and an 1odine atom; an alkoxy group such as a methoxy group
15 and an ethoxy group; an aryloxy group such ag a phenoxy group:

or an aralkyloxy group such as a benzyloxy group.

The aryloxy group 15 preferably an aryloxy group having
& to 20 carbon atoms, and more preferably a phenoxy group.
Ag L' in the above formula [1], praeferred ia a hydorogsan
20 atom, an alkyl group or am aryl group, more preferrad is a
hydorogen atom or an alkyl group, and particularly preferable
is an alkyl group.
Exampleas of the componant (a), wherein M' is a zinc atom,
are a dialkylzinc such as dimethylzine, dlathylzinc,
5 dipropylzing, di-n-butylzinc, ditsobutylzine, di-n-hexylzinc,
dlallylzinc and bis(cyclopentadianyl}zing; a diarylzinec such
ag diphenylzino, dinaphthylzinc and

bis{pentaflucrcphenyl)zingc; an alkylzinc halida such as



R 1e prefereably a hal ogenated eyQ ocerbov group; nore 1o HrePernbly a
hel ogevat ea al kyl Aroup or a hal ogenated aryl 9rouH further praPerebly a
Pl OO oal kyl gtou8. a flunronryl grouH a artloroelkpl grouH ar n celvroarp
grouH: Pnteexnora grefernblq a fluoroeld®1 group or a flvoroaryl grout':
partlcul nrlyDrafereblp eflucrvneteyl group, nailuorouethpl 15 group, a

Lr | Pl unr omeding L kot ph L il de 2e thiPziocne2bydi de opropylzine chloride,
2,a, 3.3, 3-pentaf | voropr oHpl group, n 2.2,2-2r1f luoro-1-trlfl uoronet hpl et hp
grouH. a D-Puimelaing y@hbpeidel ) 1Bobutnkaing ehbphiflegr supexyleine

4-f 1 uor oHhevyl oup. .a.2,6-61f luoropeenpl group. a as 3, 5-di Pl uoropeevyl
group. a f&éQ§ﬁ ekl P Eﬁ%ﬂ*ﬁﬂa g?h¥%3§FPfPEBF&HPDeE?PH@%&HFQ) a

1 [ ' bl i Pl | .
201 TSR, SEUPL PR IRk T A LFLUORSBRANY, 97
1,1- le(th'—h'ﬁﬂfmélyﬁfﬁlﬁiaag'hﬁlthwgr%r]ﬂ:’udﬂf[@“h‘atﬂ %zinc io0dide

3,1,5-trll uoroghavyl grouH or a pe uoropeenyl grolip. “onen tée mmpauna

(e) reHreprvipga.dind eodB@y e ANbURKE 126 1oAY NP oBELPRE 2Rt RRAALTE
ai (Pluoroneteqgl)em aa, al(oel oronel hyl)em ne, di (bronmonethyl/enlva,

“ai (i odonmetandli ) emdwe] zbhna(ladide; amet oy irentinei ddauns sl o roowiciye),en ve,
bls(ai bronmonet hyl 7enl ne, la bla(dl | odomat hyl ) enl ne,
bis(trl f| G4PEMSAADIIE neZine sPEYROAleo ARtk hro e dibds .

(trllodovetnyl)emv

bis(txlonnnnetg%#%NrtlnA, bi e a, bla

(2,2, 2-trifl uor CAAhPPREANGRE, (BPeds Proferpbdy br@behfT ades. §urther
D S(5 2 oSO, MO B ki RO E B3P B
bis(2,2, 3d3r3=%&t}‘].%‘1|rﬂi,0'afﬂ.%@ﬂriyﬁu?b di-n-hexylzinc, diallyiring

ble(a, a, 3, 3, 3-yevtenrovoprogpl7ent. ne,
ble(2, 2, 3p8, bibBdntyal ladoniidletel Peino, and particularly prafarably

bia(a, 2,2-trifluoro-21-irlfluoronaingietrtyl)en ne,

bi e( a, a, adimpabiydzdnr i chleothyde hpbet nyi ) enl ne,

D1 5(a. . o 1111 ogh Tt A1 SR ACRAYI A Ryl rAIEHEP Ly OF tho non-matal atom
orott 1 oPE( T 1Sk ShBaTRO Y. 25,858, Bl sirtsstin Houhi YL = Phosphozous
(1 Dhbbr | BATRIREA .2l AL BRELLLEE 4 1 o tho Groun
Di s(2-fl upg ORPEUS%]; g%&g:n R ddd'of O@&P@%;@#R%g 0% 9 prefarabiy a

bi e(4-fl uoropnéa el e( a- pnT or opniao

bi 6 3- ani I . : ] ,
i (o br oruGROg Y EBhTEx L B 0l MO B S Gutar Ly RESASRAPHEr ne,
ble(a-1 od Qn@ﬁ?gLEnh%% bi s(3-1odoyhenyl 7em ne, ble(1-1odopnenyl)em ne. x~
015(2,6-d€f|uo p evgl?%nlna, Die(3.5-Q fl uorobnavpl)ani ve,

blsgg, 6-di oDl or Qﬂh%ﬂglgﬁweﬁu%% gﬁ'gi ?h&ﬁéﬁ%ﬁg%%ﬁgnrﬁ%mutﬂ atom

bi e( 2, 6-di bronopnevyyu anopnevyl7e
bls(a, 6- enkne i3, 5 | )enmina,
Di e(2,4,g%éfﬁﬁ%ﬁgfﬁgges§r)gn?feéqsgug#eia,a?§?¥%lggb%%bﬁﬁﬁﬁ?ﬁ?%F %e?f

ths Group 16, s 1ia 2.

In the f-.;:rmula [2]. as Aan index of the
electron-withdrawing proparty, tha substituent constact ¢ of
23 the Hammet's rule ig known, and a functional group, in whigh
the substituent constant ¢ of the Hammet's rule 13 positive,
can ba mentioned as an electron-withdrawling group.
Examples of theslectron-withdrawlnggrouparaafluorines

atom, a chlorine atom, a bromine atom, an iodine atom, a oyano



15 61s(2,1,6-trl bromophenyl7eniva. 61s(2,4,6-trl | odopbanpl)emn ve,
bls(pent ntl| uorophenyl7aniva, bla(pentachl oroghenyl 7em ve.

bi e( pavt abr onophevpl ) m ve, ble(pevtni odopbevyl)mva, 5
61s(2-(trl Pl uoromat hyl ) pbevyl ) aai ve. 61&(3-(trltl uoronethyl)ghenpl 7em ne,
61s(1- (txifluoronetbpl 7phnyl)evl ve,
619(216'G@¢hmktlHoﬁﬂﬁﬁbb@fgﬁﬁevﬂlﬂﬁﬁ@dﬁ?l,grnup. a sulfonyl group, and
61s(3,6-d1(trlfluoronetbpl)phevyl)emve, is

61s( 2, 6, 642 phienytlf |gmgrei Ephpheaybfenl paoupl efdhsyimgbgvh) em ne,
61s(3- cpmophnyl ) em ne, 6l1le(1-ayavoghevyl]entne, 61s(2-nltropbenpl)en ne,
61le(3- vi t ASPFARSDarl thdnrl By group arepinnbbyent hed hyfowedrbengpoupd ( b)
1s a Aboepbl ve, axenﬁlea t hereof is ue phoaphiva conpounds iv rhich n

vl t xogan 2P5H 2% & Bpfagenat edea bkpl iHeit 2G4 aterhompnaies denel 98@MPonad
m na_.co u i hen the conpouvd (b) 1s an_ el cohol revpl ag t baxeof exe
| tofonot Bavarnacad PradRdriBe drdnd 408 o8| Saorasatos B9l S234E:

dl t | uor angt Pr:! I di_hr h I a .

11 P ovxonet hasre o e BRrBER gr b ol R e A Prat by E¥TohE e

T. 3. 2- Lr | Al ey ohoxg dﬂﬁ@&%@&?ﬁ;m@ha #h 81%k oKy AHERA D8Ry,
,2-trll odpethenpl, 2,2,3,7,3-pentdtluorgprognol, a

, 3, 3apeataLify dbuepoapbualyl grdud, £i@-NeureloRETHBN1l group; and

, 3, 3-pent al odopropenol . 2,2,2-trl Pluorv-1-iriPluvrvnat hyl et henol

-t r | 8Al 8FFlexyr BI®MR onet hyl et hanol ,
-1

ri brovv-1-irl bronovet byl at banol, as L
-trl | odo- 1-F¥PPBYBAChpIRehdHfbiogenaged alkyl group as R' are a

la(t Lhpl)-2.2,2-1x]t] uoroatbenol

o FrEar 8RaTR I o8 b b olB Y ERGp = bromomethyl gzoup,
bla(tahel QABHRRERPL 'grodp 2=l 81 P1ABREHS

1, 1-bi e(Lrl | caonet ey )}E,f%%-f%?+oaoatheno?&héa%gﬁﬁ'tﬁétﬁgﬁ%%ﬁﬁﬂﬂfgylla n
tel ol conpavap, exadpresidhdeyiRel dESub!t hoh1oaMaNAF] gv@sD &) OXygev
ntomis repleoea witn a ealfur atomin the aeoye-nerttiovea nl aobol
uonmyonr t abrifheerroetédydogpoum, (®)tTkchlpremelthyi-—emihge, Wereot ere

x- el uoropeertol, s-rluoropnevol, s-tluoropna~ol, sa x-oel oronhenol,

s- 0&P ar opbEI PEPIOREERYE: SSKEHRY .2 at B bpBpResbYL AXuGhophanol |
s-eronopngvol , z-lgaonnenql, a-ioaoyhnrtol , _s-I|oaoyeenol

3.5 o L1 UBf Bphiat FOF OB TR GrEMRnA 23 &bl apeekBrL gxoup, a
. S o1 oo 9L ICRR hranS U A HORRENOh 25252 2L RAAERKAMI group, a

3, s-eiioeopeevol, IS a,s-aliodoyeertol, 3,4, s-tritlnoropee 1
a,S,S-trii1ypﬂnggthhta§mﬁd%ﬂﬁfdﬁ}pr§§Q§ﬁ9|n z, a, s-txi oel oropnert ol
3,a,s-tribranopeenol, 3,<,6-tril oaopeenol, perttatl oorophenol,

yent ecel oz pph®ndl 3-pantachlorepropyl group, &

2.2
2

22
2 2.
2.2.
2,21
1,1
1,1
1,1

T T NN WW

20 2,2,3,3,3-pentabromopropyl group. a
2,2,3.3,3-pantalcdopropyl group, A
2,2,2-trifluoro-l-trifluoromethylethyl group, a
2,2,2-triohlore-1-trichleromethylethyl group, a
2.2,2-tribrnma~l-tribromnmathylﬁthyl group, a

15 2,2,2-triicdo-1-triiodomethylathyl group, a
1,1-pis(triflucromethyl)-2,2,2-trifluorosthyl group, a
1,l1-big{trichloromethyl)-2,2,2-trichlorcethyl group, a
l.l-bla(tribromomathyl)}-2,2,2-tribromoethyl group, and a
1,1-pis({triicdomathyl)-2,2,2-trilodoathyl group.

30 Examples of the haloganated aryl group as R! are aryl



perttanronoybnnol, perttal oaoyhertol, xo a-(trltluorommtnyl pnertol,
s-(trltworomupl 7yennol, a-(tritluoronmetnyl 7pnnrtol,
3,s-blv(tritluoromthyl)ynenol, s,6-els(tritluorometeyl)prtenol,

3- apenoyhanol , a-cynopee~ol, n-cyenoyeeh2l, 3-nltropnenol, 9-nltrophenol
ene a-vltropeenol. 15 Khan tee aovpound (07 la n tel aphenol canpcuna,
exanpl es tgebepk ehe whiiephah Qly DEIPeH N@€okNoENiahe a\bnOAGe N BA @M A Ntha
reylacee with a sulfur etamin tee eboye-nmanti onea phenol ~onpo~rtae. /mv
t he oomyougtave(hy swbmtihueedxyliht ados Pogemamphknaasa theflaairepeenyl

2- El uor abenxoi c ecie, 3-fluorobeaxoio e0le. 17 4-tl uoxobeneol c ecld,

2, 3-dl f 1 uo¥EBARzoRc Ieflgorprhall A LY SbRvzol 4 -fdugrophmnit |growbevaol ¢

nol 6, 2,6-dlfluorobanzol.c Bald, 2,3,4-trl El uorobenzol ¢ aci d,
2 3.5-trltfu pEey PE‘YM’EP‘-‘E S%“f@&‘?’r’%ﬁhﬁﬁgﬁﬁdﬂ}’ﬁm#d %hlﬂmPhﬁnYl

, 4, 5 | b cld, T 6- | El b |
D 3 255l SHSUP Rzl %F@ﬁ&aﬂcf]l R o S e

Devt ekl LY SERAb YA and P ALl o ARy AT 5O G D glng—l qroun,

trl Pl uoxaecet!| c nal uor oprop Hap

end 70 1, hOﬂsiéﬂbﬁhuawma%m;) % 2 2614l $Lue¥0pReaYl GroRigl ADev the

corrpounds (0( 1s n aul EOnl ¢ ecd, exanples 2LeracP ~e Eluoronai hnesul fonl c
Bol d. dI f | 210¥ adibf heaeephaniyd qucchp traf3 por prerheneentbhsdroy leadfoup, a

pent ePl uor oet hnesul fonl ¢ ecl d, Degt eEl uor oDr ogenesul POni ¢ 15 ncld, end

1, 1- b1s(t x¥ ¢ udtehderpphpny 12 Qzl'itlmafIm&o@h@éﬂhlsﬂbpmﬂﬂd’l&ﬂ@um ArsLarebl e

em ve of t?e C ound (D/ 1le ble(irlfluoropethyl)
DTe(50 5 2.4 v8 1R SRR RORY SrEReti & 2 55 SAGDBORARBERN o S BpILan ae. 70

bro(1 o b At TAEoBopnatdn P UANE Ty o 1P L0k B8 nany sgoun. a

bls(Deut nt} uprpmﬁmi Ema RRnireGeLe e ehaeh L¢rhRer Riéhy1
t x| Pl uor omeLDnDIl , 2. 21.12 tg fﬁ?mgel h?noii 9 %ri%%[])'e%(rﬁo P uoropropencl 75

2,2, 2- tXHﬁlﬂMi)&:tfibfbﬁbﬁﬁhhbﬂl@ﬂﬁﬁﬁ Qf 2 4,6 trilcdephenyl group,
1, 1- bi a(t x| Pl UDxonet byl ) -2, 2, 2-t x| Pl ucr oet DnnOi ; a greternbl e Dhenol

t hereof 19t m@tmfmannhenﬁt lagergDben an ladhunrophangil, group. a

2, 6-di fl uoxophenol , 5-dl fl uoxophenol, 2,d,6-trltluoxgprtenol,
3,4.55trlfﬂ %ﬂﬁﬁﬁ&?ﬁﬂﬂ? group, and a pantuinduphany group

Further, examplse of the (halogenated nlkyl}ﬁryl group
as R* are aryl groups gubgtitutadwith a haleoganated alkyl group
such am a 2-(trifluoromethyl)phenyl group, =
3-{triflucrnmﬂfhyl]phanylgroup,n4-{triflunrnmathyl}phanyl

20 group, a 2,58-bila{triflucromethyl)phanyl group, A
3,5-big(trifluoromethyl )phenyl group, and &
2,4,6-trig(trifivoromethyl)phenyl group.

Examplaa ¢f the oyanated aryl group as R' are =&
Z-ayanophenyl group, a 3-cyanophanyl group and a 4 -gyanophenyl

25 group.

Examples of thea nitrated aryl group as R' are a
4-nitrophenyl group, a 3-nitrophenyl group and a 4-nitrophanyl
group.

Examples of tha alkoxyoarbonyl group as R' are a

an methoxyoarbonyl group, an ethoxycarbonyl group, &



18 pantefluoroprtevol, 2-(trlfluoronetbyl)phenol,
3-(trlflucrovetrtpl/prtenol, 1-(trlfluoranetbpl)phenol,

2,6-bl S(trl Pluoromet hyl ) Hhevol, 3,6-bia(trlfluornnetbyl)prtevol ar 7
2,1,B-trie(trlPluoronetrtyl)pCevol; a Hzeferable oarboxpllc ecl G thereof 1le
peni nt| uor obanzol o nci Q or trl Pluoroanetic eclG m n Hretareble aultovlo

acl G Lrtehe%Eo#%x?rdJﬂuwﬂﬁﬁmyﬁ?Ul-.j‘aaﬁlhep%{;gﬁyaﬁodrﬂgf@nﬁ e%;fééﬁ' Bn@AORPONG

(b/ 1e to bls(trlflvoronethyl)ealna, ble(pen Hhanyl ) am ne.

trlfl uor onet fenolrond thdrtdatbapyD- grbapf. | uoromaThyl et rt nol

1,1-ble(Lr1f 1t 10t Onetrtyl)-2, 2, 2-Lrl Pl uoroet hnol, 1-fl uotophanol,

2. 6- LI f1 uor nprt ahol ex2mple- &f| Pheoavphberdbxybarddn ek tgddiporoiiedd a
Den26Pluor oDDenol , 4-(Lrlfluoronetrtyl)Bhenol,

2, 6- b16( t PPREHSPEFEER fTow®. 2.1, 6-trls(Lrlfluoronetrtyl]DDertol; and

a further preferable compouv9 (D) 1le 3,4,9-trltluorophanol ,,
pant &f | uonpr t enGEAFPLEF P 1&g ( f?ﬁSF&ﬁEFWIl) SB35 | k| @Fdathnol . In

b ' - f.T" aof the G
bo nro o BnbRSchredhy 1 d faRR B Oh el MOGAEL ShaRbRTLRlnboa Y aEBERCT OUP )
atomof T of teEenEIRMP oib & %P&P{rbﬁfbﬂ%:g‘?] %&gﬁfﬁ oo al 1la

prafaraD p n x5 nl 2rogev atom or €v ovygen e preferably

m oxygen madthyohibbhlye oxBOgE-dis it d 43] etlvl?@.&u'f'boikﬁrlrbﬂﬂn?f@@ﬂ at om of
the Goup 19, t 1lv preferably 3, end vGan T 1le a nov-netal atom of the

Group 16, t 19 Bfefeis@®iamnbly ko idlaysmeted hhirbdparbonbgnogpeupona R
ere hydrocarbon gxoupa es L', and hel ogavnted hp6racnbov groups es R
menfPovederafearably a halogenatsd alkyl group or a halogenated aryl
group: furthar preferably a flucoroalkyl group, a fluoroaryl
group, a ahleoroalkyl group or a chloroaryl group; furtharmore
prefarably a flucrcalkyl group or a fluoroaryl group;
particulerlypreferablyaflucromathyl group, adifluasromathyl
15 group. a trifluoromethyl group, 2 2,2,2-trifluoraathyl group,
a 2,2,3.3,3-pantafluoroprapyl group, &
2,2,2-trlfluoro-l-triflucromethylathyl group, a
1,1-bilg(trifluocromethyl}-2,2,2-trifluoroathyl group, &
4-fluorocphenyl group, a 2,6-difluorophanyl group, a
20 3.5-d1flucrophanyl group, a 2,4.,6-triflucrophenyl group, A
3.4,.5-trifluorophenyl group or a pentafluorophenyl group; and
moet preaferably a trifluorcmethyl group, a
2,2,2-triflucro-1l-trifluoromethylethyl group. a
1,1-bis{trifluoromathyl)-2,2,2-triflucroathyl group, a
25 3,4,5-trifluorophenyl group, or a psntaflucrophenyl group.
When the ocompound {b) representad by the above formula
[2] 1e an amine, examples thearaof are di{fluoromathyl }amine,
di{chloromsthyl)amina, di{bromomethyl)amline,

di{icdomethyl)amine, bils{diflucrcmathyl)anina,

o bls(dichloromethyl jamine, bis{dibromomathyliamines,



nbova, reeDectivaly. R 1l1la DreferaOl g a hel ogevetad hydrocarbon gxouD. and
5 farther prefernhly n Eluorlneted hydrocarbon group. Thn conponent (a) 1le
praf erebl yreter, hp6rogev mlTl6e, en al Rylem ne, mnrylem ne or m

arel kpl em nennG nore Araternblp enter, h4drogen eulfl6e, nei hylm ne,

et hyl enLVe, v-DroHYl am ve, |soDroDpl em na, n-buiylem na, sac-butylmve, to

tort-butylvdmedilsabobyhetl)ami ne Pty €erviElGérofeepsvpmamree,

| eoenpl am ve, v-hexylenm na, n-octylem ne, v-decylam ne, n-dodecpl anl na,
n- Devtededﬂ!ﬁﬁhhﬂhtﬂebmaaybﬁﬂmeﬂiaalﬁﬁmﬂtmﬂbrymbmpahyé@amgdﬁﬂﬂve
enlllva, Z-to]plemve, ylem ne, d-tolplemne. 3,3-rylplamna. t5
3, 4- ryIpIéHﬂﬁﬁr%1€d99F§FH%ﬂH@iqP43W%Hyﬂ%n?n%’tgiﬂlﬂyrﬁﬂé ¥ie, amine,

3 2 o1 FL A A1 kLSBT g nGitt 1ve, 3.1 B (r SmeLhpimiine.
g!g }_2:7{1;52 {%y%g{ﬁ%ﬂ% ég%p%eﬁrﬁ'ﬁ’ﬁkgglgﬁﬁﬂghﬁine, v- proDYlmlllne,

Ieopropylmmwa;Znzbyfpigﬁgggg Mamiy ylenlline, tart-butplenlllne
n- pavi plmllna, vaopentplnﬁllve n- herylevlllne v-oct planlllna,

v-decylnlims| 2 je dodecylphitasl veropeipydaaiind 11ve, vapht hyl enl ne
evt hrecevpl am ve. bevzpl enl ve, (2-nethyl Hhanpl) net hyl em va,

( 3- mai hyl phenlyd /et hpl Anpas fapltmempdqpehntme hy| eni ne,
(2,3-n- nethyIDhevyI)neth | em ne. (3, 4-dl net hyl Dhanyl ) mat hyl eol ne. 70
(2, 5-dl ety éhéwp?/?m%hyﬁeﬁriﬂﬁé*ﬂmm )@nﬁ-{rm hyl Hbany! / et hpl n va,

(3 3 MM o) PR 4o 36 &FRZYW‘SL;L{%I ??e{‘ﬁlpl ant ve,
3 R e R e e
10 (3,
(2
(a

(3,3, @itﬂ&X@tMﬁb@HIbfﬂelb@ﬂ@tﬂ%rameth lath
,3,9,e-tetrmat hyl prtenyl /vetdyl m na, (pevinetrtyl nwl)uethylevlna

t bpl phempdle){riethyd et biercha - Dx apY bciremd YHELdyheh] aeine ,
(IsoponYIpbany vetrtqgl em ne. (n-DOQyl Bbevyl ) net byl am ne,

(sec- DUt yPHBd ety bpflyel - 15itpdonahitwd giiteny) smbnby| enl ne,
(- o 'yYDSHﬁB R TE (TR PR S&hﬁk@?ﬁ?&yﬂk)ynm LiSzosthyl) anine,
E | / t
(1 Eecyl phatly a0 o 0 (HGHEEESS500) 0 LML 0ot bobaLAS ) ot ng,
cbl or onat balgm, qabﬂ@f@f@f@ﬂibﬁﬂkﬁﬁu' QGWJEIYWE%&( e%ﬁ%E%Hﬂ&%@at byl em ne,

filcD oromat byl'm ve, d brononet hyl ém’ne,” "G'i o9onet
trl1 Pl uor omata{yll, drvities { #11 Chd ometRFLY -arBne - ﬂﬁiibidlf@mfrbybﬂnbr]e

trll odonet bpl em ve, 2,2,2-trifluoroethylenl ne,
bilg{2- fluornphenyl]umina big{3-fluorophenyl}amine,

20 bie{4-fluorocpheanyl}amina, bia(2-ohlorophanyl)amine,
bia(3-ohlorophsnyl)amine, bis{4-chlorophenyl!amine,
bls{2-bromophanyl amine, blse(3-bromophenyl)amina,
ble{4-bromophenyl)amine, ble(2-iodophanyl)amine,
bia(3-icdophanyl)amine, bia(4-lodopheanyljamins,

25 big(2.6-difluorophenyl}amine, bis{3,5-diflucrophenyl)amine,
bls{2,6-dighloropheanyljamine, bla(3,5-dichlorophanyl)amina,
bia(2,6-d1bromophenyl janines, bis(3,5-dibromophanyl)anine,
big(2,6-dllodophenyliaminea, bis(3,5-diicdophenyl)amine,
big{2.4,6-trifluorophanyl)amina,

30 bla(2,4,6-trichlorophenyl)anine,
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2, 3-txl chl oroet DYl em ne, 2,2, 3-tribronoet byl m na,

2-txl 1 odCethyl M ne, T, 2,3, 3, 3-Dentefl unr oDxoHYl enl ne,

3, 3, 3-Dant acbl oxoHr oByl ml na, 3. 2. 3, 3. 3- Hant abr onoDxopyl ml ne,
3,7, 3-pent at oLOBxoHYl e ne, 70 15

2-trlfluoro-1-tri Pl uoi omat hyl at hyl m na, 31

2-Lri ¢Agqe0-41-¢ I t .

2-irl broﬂﬁt- 1- tér I%f%ngﬁg?%gl}%?r]t y %Vﬁf'na,

2-tr1baeg-2l-4 .4 imﬁm@gheh?ml} RirAi%a ,

bils(irl Pluoromethqgl)-3,2,3-tr1l uoroei bylem ne. 7

Dls(t biehiperdreet hyd Feogh8nili andbhleqr adisgiantdchlorophenyl ) amins,
bls(trl Dranmovetrtpl ~-2, 2, 2-2r| brovcet hyl asl na,

61e(t PilisdPentnbEanophenyl ) arnlgece bda (@ericn 1 Glephenphiaties.

6
e
r

r

d- Pl uorvenlllne, 2cD oronlllne, 3-ahloromlllve,

|1 ,
%§;gg%ff&éﬁ{Eg%i%ﬁ%ﬁﬂﬁﬁﬁﬁﬁé?Pﬁﬂﬁﬁ&ﬁﬁHHQQKL d-Dronvert 11lne,
HCenl , - 11 -| QE 1 2,6-dfl 111
o bR D e SRES AR st iy or ontaana,
Di igl_l 1D '?ﬁgﬁﬁ ’Q%H? nGvm | | , 17
(I—Jﬁ I OC—)I?/%%IQ:‘I ég%izﬂﬁpﬁé orh}&%‘?ﬁi’ﬁa. Jl 6-ttl anIeoroanlllne,

-trl &Ii&l{(urﬁsLlnq.tﬁifl@oJ;éhéE@%E"}bh'e‘ﬁ%l RV ES| mot Onrt 111ne.
ortl oroanlllve, pentabrononmilllne, pentni oQOnlllne.

| El vbr@§st, By-ldinfttbiie] ude ¢he L Ry Lo phaatylt)bnirs 1ne, no
| fluor Omat byl ) mLlilne, 2,8-HL(Lrlfluvrvnetriyl)nmilllve,

3. 5-181( t r PAPESr St HhB it hueroBe hEl) PhenytiH Amtrseat hyl ) enlllve. TDe
conponent &o) le Further Ieera[ﬂy reter, hy6rogev sul Pl Ge, nei byl enina,

at hyl ent nBX2§ 2588509 ?ﬂf)hﬁm*ﬁﬁpr8$§ﬂ§ﬁFﬁ§PqP Pt BAPHR® - cec- bet yl eni ne,
text-DuUty a vihui - L.y ne, 11n 2. 6-xpl pl en ve.
2.1.6-tr|hgphélﬁgk%ﬁﬁﬂégﬁﬁf%ﬁ*%ﬁfSéaxéEtd%iﬁ?3/%ﬁﬁxkfm€%52plenive

Lrl Pl uvi VHEHBQh'I‘t&%pt%ﬁr#ﬁﬁdﬂﬂﬁﬂemM' BTN ng.%:%ﬁﬂﬁ)f’i pahephne, zo

perfl uorobutyl env. ve,

15

0

2%

an

| uor opant yl em ne,
Whan the compound (b) ls a phosphine, examples thersof

are phosphine compounds in which a nitrogen atom ie raplacad
wlth a phoesphorue atom in the above-mentlioned amine compounds.
When the compound (b} 15 an alcohol, exnﬁplan thereof
are flucromathancl, chloromsthangl, bromomethanol,
l1odeomethanol, difluocrcmsthanol, dighloromethancl,
dibromemaethannl, diilcdomethanol, triflucrormathanol,
trichloromethancl, tribromomethansol, triiodomsathanal,
2,2,2-trifluoroathancl, 2,2,2-trichloroathanol,
2,2,2-tribromoathancl, 2,2,2-triiodosathancl,
2,2,3,3.3-pantafluoropropanocl,
2,2,3,3,3-pantachlcroprapanol,
2,2,3,3,3-pantabromopropannol, 2,2,3,3,3-pentaledopropancl,
2,2,2-trifluorn-1-trifluurnmathylethnnnl;
2,2,2‘triChlorO'l‘triCthrﬂmﬂthylﬁthaﬂol:
2,2.2-tribromp-l1l-tribromomathylethanol,

2,2,2-trliodo-1-triigdomethylaethanol,



per fl uoi ohaxyl em ve, parfluarooctyl em na, parfl uoroeoeeapl enl ve.

Her f | uor oHeut neeayl enSne. per Pl uor oel aosyl em ne, 3-fluaraenlllve,
3-Lluorontllna, 4-fluoxonmilllve. 2.6-91f luoromillna. 3.S-dlfluoronilllne, 7
l,1,8-trl1l1luoromlllne, pantefluoromllings 3-(trlfluoxomathyl)nilllna,
3-(trlfluoramathyl)nmlllne, a-(trltwaraneuyl)mlllne,

3. s-bi s(triaf hugnemetaw ( adudaenyl) 220226l kirllsiQr Arpd P4 gailline or 10
3,a.6-Lria(trifluorometrtpl (mlllne; perticulmp preferably rarer,

Lri fl uor omét, hyhtisde riptrid rariobiuy v b e, 03 2 - pelidhlueoast yand De,

per fl uoropnt neeopl em na, 3-fluoromllue, 3-fluoroenlllna, A-fluoromlllna,
3, 6-el fl uodedubledd T i Bonisie iy b2 1Re2 -xFidrfomhaAtHfriabraedllline.

Hant ef | uorgnillaa, z-(trifIvoronetrtEI%nﬁllva, s-(trtfluoronet npymllne,
a- (trifluotetebiefiteidrdamathyl b 2¢ &y Rt ketdogmethanediina.
3,s-ble(trlflvoro 0,3,~,S-Lri iIquororretnyeI_lL%nﬂllue: me

thyl)nmlllna or L
noat preferably vgﬁép B S Y ahﬁll%g.“I?g&&$nﬁﬂﬂﬁﬂu?%) applgs
present |v | qnj fa |.n ct,i ve ,hperogen
wherein tbéﬁg%tgﬁ\%a%%rhoqg%eg%ﬁg%%&ﬁy%g"gﬁainé}g%gnﬁgfggﬂe too%iﬁi Jf?%g%ﬁbﬂ‘t om
M XS 0ZpgegyBhoM sl 1 fus Widd 13! B LEE¥RLRENPH oBRE .Y 2BHAM! Baﬁﬁ]ﬁhﬁ%er}t ere
a textiery emve, metrter, a ihloaiber, a elestar eerlvae Ero
Hol yat bpl ene gl pemlanctHeacémpernBale) I acphafione axmepleohcthaeasceniicgeut
(e). HreParrBe 19 n e00p0Ollne repre9entee xo by trte follovling faxmule [4]n
23 R ~Z [ dE-fhhnerepheRolle r Huboephnénolgr duf luaspiesRelt i ye R' s may be
5 the ene or dlifferent fromova nothey Z le a nltrogan atom m Orygan atom

or n8ul f uf~ERLATORRENAL e IT I eFRRLEROY, F-pBlEy Y. a nltrogen at om

ol i rooen’ St eRPoRPPERIO L S R AR & SohROeR PR, & BTt iebm m

e 2. 3-iodophenol, 4-iodophencl, 2,6-difluorophancl,
3.5-difluorophenol, 2,6-dichlorophancl, 31,5-dichlarophancl,
2,6-4ibromophanocl, 3,5-d1lbromophenol, 2,6-dilodophancl,

1% 1,5-diicdophanol, 2,4,6-trifluocrcphanol,
3.4,5-trifluorophenol, 2,4.,6-trichlorophanaol,
2,4,6-trichlorephancl, 2,4,6-tribraomophenol,
2,4,6-trilcdopheancl, pentafluorophencl., pentachlorophanol,
psntabromophenol, pantalodophenol,

20 2-(triflucromethyl)phencl, 3-{trifluoromethyl)phenocl,
4-{triflucromethyl)phanol, 2,6-blg{trifluorcmethyl}phenol,
3,3-bis{trifluorcmethyl)phencl, 2-cyanophenol,
3-cyanophencl, 4-cyanophancl, 2-nitrophencl, 3-nitrephenol
and 4-nitrophenol.

5 When the compound (b)) 1s a thiophanol compound, axamplaa
tharecof are thiophenol compounda in which an oxygen atowm in
replacead with a gulfur atom in the above-mentliconed phenol
compounds.

When the compounds (b) 18 a cnrbnxyliﬁ acld, axamples

3o therecf ara 2-fluorcbenzolc aciad, 3-fluorobsnzolo aald,



Tha hydrvverbov grouB in R |a preferably a ohelv hydrocarbon group. and
nore preferably en al kyl group or mel kevpl group. Eald al kyl group 1le
pref erabl yen al kyl grovB heving is 1 t0 100 aerbon stoma. ExnDl es theroE
ere a nethyl group, methyl grouB. n viprOBYl group en |aogroBpl group. a
n- butyl group, n eea-butyl group, a tort-butyl grouB. mlsobutyl grout', a .
n-pentyl greuBordnRRGRAM Mcd OUP, 3DanrRebY¥bp@nec Al hyl hexyl group, a
n-octyl grouB. a v-decpl group. a lo v-ndeayl group, a n-dodecpl group, a
n-trl deoyk, 4rdaBluersteatzeedecph1@r ouB, 5 adir Bavroteayl 1@y (gra n v- hexndeoyl
Aroup. a v-haptedecpl ArouD, a v-octndecyl group. a v vOvadeayl group. n
v- el coepl 2gfodBElnomobesamdc grolp, 2, 3; &3imdtfiplorebsrzdiaesbydideayl
group. and n long-chnln al kyl vs group dexlved Proma vetural product (for

exenBl e, Ceotovatrdfivornimarola apldeck . BabrsWLI TN dikesglicgroll.ca R
le Bpefer pr el kenyl qgrou ay 1 LO 100 O-~baon ntQre. EanDl Ae ther OP
ere 3 9-b1s? oﬁ?ﬁ &égﬁ%?ﬁﬁﬁﬁﬁp:ﬂﬁaT%ﬁﬁraﬂeﬁv5FF£&$ﬂﬁﬁqﬂHﬂﬁﬁ?¥%dﬂgb d%rom a
nat ural pgogugt &S yvpean._,oll heef tello Tha
above- nen r§h§d5a#§3F%§F§@%§ dﬁéﬁﬂéﬁﬁﬁpg?oapﬁ 3?3&§£ﬁﬂﬁﬁ??%ﬁ%ﬂ With a
hal ogen a&QPd?a?En%ﬁfiuUMd%fé O&b1 8, EEE?EbQ‘éﬁH@“ﬂTﬁi om ne atom and m
loQve atom 5 Tn the formula [4], R 1e preferable en al’kyl group. In the
fornul a [difldbréacpraiemeall e thaf1@brbeastiewacda,lv a hydrocarbon group
having from 1Z to 100 oarbOV atons. and It le nore preferable that et |east
two R' s M@M#@u%a%ommmdmowi@j Ngeptafflt2rbbut@®hodar o atomt. field
hpdr ocarbov_i o0 group ie Hrafarnblg m al kyl Aroup having from ST to 100

oer 8Ba at%n%*b§6ﬁErﬁFéﬂéﬂﬂmﬁFQY#ﬁﬁ%d%o%rtﬁ#ééﬁﬂaﬂnhﬁdﬂﬁﬁh%dw¢i%roup, a
h d I O ndac I d pl
oo nohL (S oHBanr B SRR af) GUE, 18 F o BRI aRh o e M TARERR I Kyl
group dery % oft-& Eih%&%& #ﬁggq)iigmi&SEﬁignple oocovut 011, soybean
efare ?

0ll or bee ovp further pr y a n-o écpl group, a v-eicovpl
group, a Wiﬂm%aﬁhﬁﬂaauQMﬂébE| heaW Ducrdiksd Piyh dE6 1N FRQAWh S a,
al ong- Chel v al kyl group derl ved from a netpal prOduQx (fOr exanpl e, aoaoput
011, aoylesrtoiluorobébhnealldwniamntphs thept arl opbgrapailas diofonic
n- oct edecyl group, 6peciflc exanples of the conpound represented by the
aboVe- maﬂ?%&edﬂ$@}huﬂebﬂéﬂtm&fkwqﬁnm3¢%mlheztﬁLﬁeéédééMq;ﬂﬂhﬂnnﬁ
N, NQ mat h odecpl.em ne, N, N-dl mat hyl - n- hevedeayl em ne, 25

dl net ?P %I%Bgeylen1ne ' N, H di et hpl - 0OCCe- el kpl emni ve,

dl met hyl - hpglr oganet &ca besf té&iwnld@yl aghge, J}bﬁ‘pghﬁathyt%hepiﬂﬂ ne,
dl mat hyl - sOpbent el kyl M ne, N, N-dSnet hyl - CeeP tal | ow nl kpl anf va,
d

LWFEKHK%Wiﬂ?@BfBﬁEEH?l}aminﬁ, bis{2,2.2-trifluoromethyl)aminea,

N, N-

N, N-

N, N-

N, N-
big(2.2,3,3,3-pentafluoropropyl)amins,

20 big(2.2, 2-triflupro-l-trifluoromathylathyl)amins,
bis{l,1-bias{trifluoromethyl)-2.2,2-trifluorosthyl)amine or
bie{pantafluorophenyl)amnine; preferabls aloohols tharsof ars
trifluorome=thanaol, | 2,2,2-trifluoroeathanol,
2,2,3,3,3-pentafluoraopropanal,

FL! 2,2,2-trifluoro-l-trifluoromathylathanal or
l1,1-big{triflucoromethyl}-2,2,2-triflucroathancl; s
prefarable phenol thareof 1g 2-fluorophenol, 3-fluorophancl,
d-fluorophenol, 2,6-diflucrcphancl, 3.5-difluorophancl,

2.4,6-trifluorophancl, 3,4,5-trifIuorophanal,



70 N, H-d1
N, N- ai coo
fall en-e

- v- haxedecyLCet hpl am ne, 25 N, N- Ql- n- oct aaeayl net hyl pm ne,
oa-al kpl neirtpl m na, N, Nal-bydrogevatea beef
kyl vet bpl em na, N, N-al-n-0leylnethpl ani ne,

N, N-d1- emybem el kyl net hyl eml ns and N, N4@l- beef s fell ow el kyl net hyl em ne.
PreEerxea le N, N-al-v-oat naeapl mat hyl em na. Regarding the enOM O enah OP

the cOmo

conmponent
1:vy: z
Dr at ar ebl
Csl). 15
aont ect ed
1.8 nol,

pr ef er abl

penita {ljotddK&foTont act ed when t e (et o 1 usiboa 0hylhph@nol,
s contacted i e conponent (e7 ~ conponent (b) : conponent (c) So .
3R (B 4 ARG ©f BRARLY [ e TOLLArbuce 108¥uthge ) ) pRRBY o
p the Pollovling fornule (IT): Ir _p _2xI ~ 0.2 (T) r ~p1 2z
RN &-& 18 ('t AsF Nuyvab @8y 0PpNenolhe anount oP the aonDOnent (b)

ie Hreferablp romO0.01 to 1.99 nDl1l, nore BrePerably Prom0.1 tO
0i, Shérl sAriet of Biobyoda thy0 ) fhibaol. 2m01, nma D~' Li Qular1p 10
y Prom0.3 to 1 nol, per one not oP the conponent (e/. The anpunt

of tHe corpdnémttris( tohf heevomathylepheasily = GHeoteuabhecarhaxylist e

pr ef er abl
ma pnrtlc
conponent

éFPron10.05 t0 0.6 nD1, further preferably fromD,00 to O. |,

&) oo antorit RPRLIF IHPEOReAG A0l aftd " tHhELREE “BP“ttaé’nD

.. The contaci. treatnent ,of .t he abpve-nentioped conponents ( e)
to (a) 1eﬂ%rq‘glf'er%§lfcpa$? %ﬂﬂ%g? FHS'I%GP&& tﬂog'zig tgf%%%%egg Tee trant nevt
t enper at Uk 118 Jos¥dld thd L O5h 1 #901L0a29@C, M 1o preferably Prom-00 to 1S0

~. Tha tr

10

15

20

25

eatnent tlne 1v usually
A morea prefarable compound (b] 18

big({trifluocromethyl)lamine, bis(pentaflucrophenyl) amine,
trifluorcomethanal,
2,2,2-trifluoro-l-trifluoromethylathancl,
l,1-bla(triflucromathyl}-2,2,2-trifluorceathanol,
4-fluorophancl, 2,6-diflucrophencl, 2,4,6-triflucrophencl,
3.4,5%-triflucrophenol, pantafluorophsnol,
4-{trifluoromathyl}phencl, 2,6-big{trifluorcmathyl )phenol
or 2.4,6-tris(trifluoromsthy] jphenol;:; and a further
preferable compound (b) is 3,4,53-trifluorcphenol,
pentafluorcphenol or

l1,1-bles(trifluocromathyl}-2,2,2-triflucroethanol.

In tha above formula [3], axamplas of the non-metal atom
of T of the Group 15 are a nitrogan atom and a phoaphorona
atom, and examplas of the non-matal atom of 7? of tha Group
16 are an oxygen atom and a sulfur atom. T? 1s preferably a
nitrogen atom ¢r an oxygen atom, and particularly preferably
an oxygan atom.

In tha above formula [3], when T? is a non-metal atom
of tha Group 15, t ia prefarably 3, and when T? iz a non-mstal

atom of the Group 16, t 1a prafarably 2,



3s from1l mMnuta to I's sours, ma prefernblp froze 10 wutee to 31 hours. In
the treatnent a solvent may be used or these conpoiunds nay be directly
contact-treated using no solvent. There can s ba ueea ny sol vevt ael eatea
Prom a non-pol ar sol vent ouch se m al I'phail 0 hparocnbon eal vent ma m
aromati ¢ hyarocerbon 60lpant, end a Hol ar sol vent such em n hel 09enet aa
6ol yant nma un eEkamgylleobfebhs Npdipobodsbbnegiotp dd@’*Qargaupdsclarbbd (a/ .
6xnmpl en O the 901gent 6i e butane. Hentana, hpnena. 1o neAtm, OCctne,

|, 2, 6-Lri gethphHanLenandlyfdlohenaned sdseverbbalgientgy s nyl Eneanmt bon byl
ether, 6lethyl ether, alleoprODYl ether, al-n-butyl ether, nethyi

tart - but pabetvher rempedte,vellt- al ozma, 1, 3-al met haxpet hne,

6le(3-nmetnoryat hpl/ ether, tatxenparofuren end is tatrny6ropyrm Anmong
them a hyar ocermbiaa@h:uaxralﬂfm hiadog&rod os M (@) r dpaibbhegeod s, TAAD

Ai aternble. ezenples oP n nethod for OOntectlng the aonDOnente (a/ to (a)

ere ge PoftuotkerApmafacatongy |ElugrihetsticpydeodabddOsnigng the f0
OoagOnant (n) vlitn the OCOmOnenT (b). (11/ aontnatlvg (o), nva (111) °

further cOvtectirpg dcﬁh?p&&é@(‘éf‘{%ﬁ'ié%!rafeﬁ:éﬁi %%@T%%S}B&ahh@uﬂﬁ% P (1)
OoOvt nG | ng Lhe conDOnevt (e/ vl'Tn the conponent (b) 11) "povtectlvg (a/,

and (111/uﬁuumgmmnhnohﬁwﬁﬁﬁmmmﬁnhn(a}:ulﬁla&ﬂﬁn%@mﬂsl n9 the
steps O (1/ pOQnatlag the conponan2 (e) vl Th the ovnDOnent (a), (1ly

oovt nat | veTébHeTrabhy wallay , aydihager oni et deg maithylapineyio tiigylambnagt hod
OOmpr 191nA the 92abDa O (1) conte021lng the Oougouant (n) w. tn the conmHOUant
(c/, ( 11)‘1@ﬁ?ﬂ&%%éﬂea)iﬂ%r%?%ﬂi)’-ﬂf: JrtHErY bapiRe: (Seg it xbapbRent (b .

M 4 Mt NRg LOIREL Rl nt1® 15 iRt Pad e 0¥ S8h YT sl Gie,

naopentylamina, igcamylamine, n-hexylamine, n-octylamine,
n-deacylamine, n-dodscylamine, n-pentadecylamine,

n-alcosylanine, allylamine, cyclopentadienylamine, aniline,
Z2-tolylamline, 3-tolylamine, 4-tolylamine, 2,3-xylylamine,

18 2, 4-xylyvlamine, 2,5-xylylamine, 2,6-zylylaminea,
3,4-xylylamine, 3,5-xylylamine, 2,3,4-trimethylanilina,
2,3,5-trimethylanilina, 2,3,6-trimethylanilina,
i.4,6-trimoathylanilina, 3,4,5-trimathylaniline,
2.3,4,5-tetramethylanilina, 2,3,4,6-tatramathylaniline,

20 2.3,5,6-tatramethylanilina, psntamathylanilina,
ethylanilinas, n-propylanilina, isopropylaniline,
n-butylaniline, sec-butylanilina, tart-butylaniline,
n-pantylaniline, neopentylanilina, n-bhaxylaniline,
n-octylanilline, n-decylanilins, n-dodacylaniline,

25 n-tetradecylanilina, naphthylamine, anthracenylamine,
benzylamina, {(2-methylphenyl)methylamine,
{3-methylphanyl)methylamine, {4-msthylphenyl)methylamine,
{2,3-dimethylphenyl jmsthylamine,

{2,4-dimethylphenyl jmethylamine,

30 (2,5-dimathylphenyl )mathylamine,



oovgonevt (a7 with the cvnponavt (d). (11)contacting (b),end (1117further
covtectlvg the conponent(c7. Anmethod conprlslvg the stage oP (1) covtectlvg
Lhesoonpovant (a) viih iha conpovavt (d). (11)contectlv9 (c), and
(111)further OOnTngtl ng the aonyovent (bgAnet hod nonDr191ng Crte steps oP
(1) nontectlng theconponent(b) Nlth the conponent (c), (11)aontanting

(n),sad (1{i)PUsthQTnGPphaEyINGa aeppry¥ant (d) . 10 Aret hod OOrgr 191ng Lhe

atepe of (1) contnatlng Lhecovpvnevt(h) wth the oonponent (c7,

(11) cout ect B ng-abfeanglohabyfmdg t1ef1oDbhec¢2! vg i ha conponent (e). Anei hoa
conyrlelng the steps of (1) contacting theoonponevt(b7 with the conponent
(a7, (11)ol¥t hadlingtbhylpbeanyd JowtlAf Lattiee , covt ect | vg t he conponent (c).
Anet hod conprlelvg the a2epe of (y) contacting thecvnponant (b) vl2h iha
conpovant § ):I'rfl&?éﬁﬁ?ﬁ&'ﬂ-ﬁ'ﬁﬂﬂ(fal?,'mﬁéh}(]ﬂ%}mﬁnher nmunt nnt | n9 t he

Oomp nt ) h nH I th t P(1 tacti

Chebok ottt (B AL ERR L PORAI AR E YA S48 chnt act | ng. (57, eve
11i)furth t j 7 t hod =| sl th t P
(1) Lont acts 5 8 HEE ey B e T B 00 O™ B 1 ontnat i g
(b), and (lglenylegmggﬂi,Qgg],%lz)m@%mﬁé[e?. nSPreferred ie a net hUa

nmonD=161ng Lhesi eve Uf (1) oontactl| ngt he conpavente (e), (b) end (c/, nma

t han (11) cionj oict + ol ke thelphdeRil Yotbt h¥lard @t hod conb=l sl vg the stepsa (17
Uontanmt | ng the cUrgmevts (e7, (b) and (d), and then(11l) contacting the
comnHOnent (%)3. 4n¥- hatepretbyipd sie It hesidapbamineyt ol ned netrtoa 3n. or m
28 Further, there ney be cnrlee vut el 2hm a mat hoa conDrl el ng the steps of,

(1) Lot eckd A3y $nb T ERbEEAL B Yd@hearvdd T ay L aLle®aponent s (n) to (e io0
ohtnl n a oapt.nc roduct d.5 (11), oontnati ng the contnat Droauot w u the
renel vl vg @gﬁgbnagfE%#?aBP%E?&RFkﬁéﬁﬁﬂﬁﬁqiﬁﬁﬁg?ﬂe steps of: (1/ contectin9
eny conpo e v, N .covt ect
product . ﬁ%@lﬁﬁgﬁegﬁ?%h@}?@% g{rgo'eué%h%%fgégé 3951 %tl?ﬂﬂ'ﬂey'an%bnt act
Aroeuct, entfrldpylsRxaeth hBgnkiamiwd f l@&&ﬁéﬁi;%ﬁ?uqha\ﬂnﬂ&:ﬂ@m,
remai nl ng conponevt (e7. 1Te contact Droduct nocoraing o trte Areeevt

| vvent | ov,{ o-Snvit Ghhdry Dppait hgd aby niehe (Areac-asat €hpH6helngetthsy 1¢nem o f
contacting the conpovavia (e) to (d), nmay contd.v etnting naterials

(nen®¥! p. iHeorRjeveheeeryl ) me thy) ardaisset (reep amet ¥ L phen vyl e thed sguimpoanae
(e) to (e), ere eleuplzlnc, zo Aantefluonphenol, .ester_ane

neuple!oaﬂﬁ&ﬂﬂﬂ%ﬁﬁ ,“?E%HBEFPW&PﬂfWQT(%&ﬂﬁﬂ%?%?h?PFé}BP&Ei%#W¥ﬂ‘-
Phe st eps ‘Qr ot bl SR FRRTEE Mt ug e BT D re M e e v co o
sol vent, ([@-M#ﬁ@fi%&ﬂi?ﬂ%ﬁ?l%ﬁ&ﬁl ‘Eﬁmﬂ%%ﬁ?—ﬂéﬁhﬂa jn the ame
nol m anbunt ae that o ethyl zl vr "end 1n n hnlf ol m enmount thereof,
resAecti valnthragenylmethylamine, flucromethylamins,
20 chloromethylamins, bromomethylamines, iodomathylamine,
diflucromethylamina, dichloromethylamins,
dibromomethylamines, dilodemethylamine, trifluoromathylamine,
trichloromethylamina, tribromomethylamins,
trilodomeathylamine, 2,2,2-trifluorcathylamine,
pL 2,2,2-trichloroeathylamins, 2,2,2-tribromoethylamine,
2,2,2-trilodoathylamine, 2,2,3,3,3-pentaflucropropylamine,
2,2,3,3,3-pentachloropropylamine,
2,2,3,3,3-pentabromopropylamins,

4,2,3,3,3-pentaiodopropylamins,

an 2,2,2-trifluoro-l-trifluoromethylethylanine,



(3) etirrlvg for from10 mnutee to 2d hours at 70 ~, so (1) eeeln9
netrtyl ei octaeecyl mna 1v manmount o 0.2 29 tlza by hole tO dietrtyl zivo,
and (5) etlrring fO from10 mvUe9 t0 26 hours nt 70 ~. The aont not
product (herelneftar, referred to ae cantact pxvQUCX (A)') eccor@n9 to LDe
preaevt |vventlamcan 5 prefernD p be Used ae a Ontnl pvt oOrgOmavt of n
oetnlyet Ppjz agfidifion1beby Mtk 1 rora¢ iy BNt Ry Adengat nl pat for addi Ti oU
pol prer | zntl on uvl ng sel A cetel yvt conmponent ere ( 1) a catal yst obtained
by n prooesg coviprietoagot be tsibgrodiomerieni gl Adien@ovt act prcduct (A) vl 2h
n conpond (rterelnnftar, referred 10 20 ea conpond (B)') oP a netal . _
sel ect ed 4.3 & herfrodp- Dovaldvikiogedhyiet thxlabinde Gknupv 3 to 12 and

Lm hm de 9erles of the Periodic Tnble, end (27 a Catal yet oDtelned Dy a

proceae O

o 1BhGE FhEL Ve ERTE EhEddt-&oid dy teE gk pathplomia® (A~ Vith the

compaund (B At AL PLOTRELUILK Somvang (1} StelveLLer, 15 perer ai (o as
CompOU (D) 50 £0LELoBQIIEHRY ) L aBrESEN. Sl Dlab A QRLAULYD Lo o [/

and a 4 -o0zo type ne

t bdre WterelUaie a

number Satll,qf—wmtQm(i@aémétﬂﬁmﬂizw,%Q%ﬂ&&é@yﬁﬁ%hk: D Se n WnobDer
r

eatlePplng O (b 5 B dagavdl Ug”a upon a vnl ence of

H "{e n netal atom of

trte G oupsfdardsnprihel rsrrlaoktaandd iofa Lhe- PricochfiIabee @f- t he

8lmta: L

la n grouH havl ng a ayOl ogant edl avyl type m ov skeleton, or a

group covickihegmpnt heer o3 atbiprpapiddald t i -ofhlorgaoDHbnary De the sne Or
differavt eeOt other, and n plurelltp oL ss L' grOfoinay ba CHtlonnlly

|1 nk¥d 1n Zqiee@oantline ; o3gpFoRogndddne 3¢ -bromoan

nsa,

2-lodoaniline, 3-iodoaniline, 4-iodeoaniline,

2,6-diflucroaniline, 3,5-diflucroanilins,

2. 6-d1gohloroaniline, 3,5-AdAighloroaniline,

2, 6-ddbromoaniline, 3,5-dlbromoanilioa, 2,6-diiodoanilinoe,

L 3A,5-didodeaniline, 2,4,6-trifluoroaniline,

2,4,6-trichlercaniline, 2.4.,6-tribromoanilinms,

2.4,6-triliodoaniline, pantaflucrganlilinas,

pentachloroaniline, pantabromoaniline, pantaiodoanilinas,

2-{trifluoromethyllanilina, 3-(trifluoromathyl)anilina,

20 4-(triflucromethylianiline, 2,ﬁ-di{triflunrnmnthyljanilinn,

3.5-di(trifluoronethyl)aniline or

2.4, 6-tri(trifluoromethyl}anilina.

Tha component (o) 18 further praftarably watar, hydrogan

gulfide, mathylamine, ethylamine, n-propylamine,

1 isopropylamine, n-butylamine, seg-butylamine,

tert-butylamine, imcbutyl aminea, n-octylamine, anilina,

2,6-xylylamine, 2,4,6-trimethylaniline, naphthylamine,

anthracanylamine, benzylamine, triflucromsthylamine,

pentafluoroethylamine, pesrfluoroproylamins,

an parfluorobutylamina, parfluoropentylamine,



oontnlnlvg a cerbov stem a slllcov ntam a nitrogen ntom m aFygemetOmn
QU tnr 6tMm O a ADOBDDOLVe atomi X |e a h~Ogen ntOm a hpdr OCer ban 9r mvH
(amd UQ n9 Lhe Arn,IH hnvlng a Opol opented enyl type mov ekeletov) or a
byG ocnmbonoxy f group, ma n plurality @ % Aroupe map De trte sane ar

6l fferent snort other. Exanples oP N ere a ecnblumstem myttriumatom a
thtmuv apewF]aodoledy TRl O8]  BebelVb Bl Nard ndieQ Um ntom a ni obi um
stem a tantalumeicm a chromc atom a lo

mol pbLan, petrdiuetrvdetsiyl o eapvgenesacropesieaiuwintlammé pm miron ntov,
a xvi hanlum stem a oobelt atom n rhoQ umatom a nickel atomnkE a
palleGlunpardduokceiogerpl eniihd p h~ﬁéuaruanmﬁﬂﬂhxtﬂrilumwan@ilbnﬁl
turiher Hraferebly a netal ntav of irte GouBe 3 to 7, enQ Has'tlQularlp
AreternD 8- ﬁW@F—"é'PﬂtjflidH)m%fﬁ't@i%l‘eaﬁepnéliﬂr@anﬂ-eﬁs%kfl‘-ﬂér%h#ﬁ&w ng a

QOaI OBent p ty e enl av, ekel et ov
- (Subet Ft |'g % JnJ;‘F grBﬁB@“tﬂr"‘B'ro("é‘&t}é'ﬂet'vt eol )1 nGenpl group,

S”daif!} opit J?S%ﬁ% ARG B B AT Ton ie8. ™ =2

0'-tart- butykgxellggw Pyka MmO '-1,g-A matrtplcycl opent eai evpl
group. en B’ 3-Q mat hyl'cgcl opevt aal enpl group, en P

‘-1-tart- bu*dybi&m&tﬂmhmﬂﬁwﬁmeﬂmyﬂngroup, mD v

"-1-tart-butyl -3-nmet hplOyOloBent adl anpl group, mn

' - 1- met hyB» 8-badep tapyflant opethed anyligmovB m P
'-1-nmet hyl - 3- Ieopropylcyclapentn41evg1 9r ovp

P
-11313tFFﬁEﬁhﬁEé?dPﬂiﬁﬁqﬂﬂQﬁ@¢h§¥ ﬁﬁilﬁpg pnrticularlypruferubly
'-1,3,1-Lri thp IoBante av. r OUA m ' r.mat hpl aycl opevt ed enyl
r oup. mﬁnge qﬁﬂ%"bﬁ%?ed?ﬁf &Q&ﬂ?ueﬁﬁ ﬁg%l‘rryl group, m |

g
B 1 9, 6, C@Eﬂ Iﬁgﬁn_,yl grouH m
- 3- mté?#figgegﬁ&w m 7 jﬁ@%%%??ég group, en

B 9- mat hpl Fnday¥mndnaws , rﬁ&x@af@myuﬂdevnl ﬁ.lﬂﬁﬁt&niiﬂ_na,

g' -7-metepl I ndenyl group. mB '-1-text-but pI | vdevpl grouB. an

g' - 3-textzbetgliFhdernpynidring, 3n D-diflocre@diylimedenpl group. en

7I "-9-tnt-butyll ndenyl group. en Il'-6-tort-butpllndevyl grouH m 1)
-71tort - Myzrvaﬁﬁ}m@rﬂwﬁ-l#ﬁ@ W@t@h’éﬂﬁ?Mﬁdéﬂﬁ group, la an

0B BB ot P B TS IS Bl ) 7
t ‘- 1-Bh 1 vd I :
Ce A Lo e g’ e

m 7f" - 3- n@t @Yba sy ¥RRSU QM ARAAHY 1 pEOUP1ngh & - PluGrevyl group, en
71" -z, 7-dl neLeyl E’I uorevyl group evd m nn-é 7-QS-tart-butyl fl uorenyl group:

and subethi 5itbonY greEps crvereadiy ] nn SxDpbnerof ten eetero-ncom 1n cee group
novtel elne n hatero-ntomae G nma en oxygen atom n sulfur atom a vl 2rogev
nt oA%and 4. ghﬁephénwrétfdmmﬁmgﬂteslbﬁnihéngroapdcmeen Hrpferably

ehet er O- etoaareanelkoxy rcugr ener oxygroup et hl oel kory grouB: a

2L1oeryl oYFL4F oBF; PANERESAAR 4y merylm.v' o

The componant {d) in the presant lnventlion 18 a nonionic
surfactant having no active hydrogen, wherain the active
hydrogen msans a hydrogen atom bound to a nitrogen atom, an

29 oxygen atom or a gulfur atom.

Examples of saldnonlonio surfactant arma tartiaryamioe,
an athear, a thiosther, a dlegter derived from polyvathylans
glyocl and a fatty aold, and an amine oxides,

As the component (d}, prefarred is a gompound raprasented

ag by the following formula [4]:



a group: m el kyl phoephi vv group; en eryl peoeHhi no group: en arouetio O
ellprtatl O rteterovpoli O group covtalvlvg 1v 1te rung at | east ova atom
val ected fromtha group oovel etlng of en vapgev atom a vul Pr atom a
vl trogev atom end eDhovghorue atom andzs cheleilng |1 gnd. 3a exnDl es oP
tha group covtel ning a hetexo-atom are 32 a aethory group, metbory
grouB. a n- ox leo-propary group, a v , eec-, 1lso- or tart-butory group, a
Dbanory group, n 5-netrtyl pbanory group, a 2,6-Q nei byl phevory group. a
3.d. 6-trl oai hpl pR&gory group. n 2-ethyl phenory gqup. a s

d-v-proppl prtevory grouB a 5-deopropPl Dhenory group, a

2, 6-dl | aopr oppl pbenary group, a 1-eec-butpl phanory group. a
d-tart-butylprtenory group. a 5, 6-61-seo-DUtylprtenory group

1-tart- but%ﬂllﬂh@tﬂt}ﬁpgemﬂyogn@bpn arﬁue-.dnﬂﬂarbabatzytlip'beﬁ?)fq wepUpe a

1- nethoryp % group, 6- C mai bor yphenory grnup
3, 5-dt vat rﬁqb‘?fﬁﬁ%ﬂ/ d&lf&ﬁfﬁné 2ro8 BP&DBHFIQF‘?rgr éup? B %V?Q%cﬂp?@ary

grg?énivgt Atréggsvg gégu% §¢§é§%no eg?%%%;ﬁg n?ag voBheqP 5 group.
2,1,6-trltluor O%%Pﬁﬂ%&éﬁdaqwééégwt% ’ﬁ’}%é@g‘f%ﬁﬂ?ﬁﬂ' 0B

group. a dlathple I -V- I €0- propy

dl phavpl enidits A5 oa &bl @aRr QRRIrAY e WP,

start-but pl em nogrvuD. aDYr xol yl group, a dlnmetrtyl prtoephl nB grouB. a

2- (5-ory- 1- propy¥hen tehery ndrionigen ateimpcina mtiggendBehan % 1a an oxygen
n5- hpdor oxpprt nory9raup, nraeorcluol eta -so group, a 3-bpdoroayHhenory
grould n AYEHHIBHpY| eatEvkonkes .gmou® ?a- 1- Ieopropyl 2-rtydor or ypbenoxy

group, a 3-vaiboryceteartoleto ArguB. a 1-netytory-2-rtydoroxy hammg%
group. al.6-dlrt x?ﬁ%ﬁﬁ FFFP%NQRRPPaiHSIﬂlhbﬂr@ﬁﬁ%&ﬂﬁ g
3,2"-blpr i ho "ouD.. . S

2,5 -n-wyQoxy- ¢%&“Ey|%%%hﬁﬂﬁ E]rouara 1Y an ﬂlkfi group or an

4,1',6,6' IHg&ﬂﬁyjaggﬁaytyl . 3" -mat hpl enadl prtevory group, end a
4.1',6,8 -tetrenetrtpl-2, 5'-Ievbutp|IdenedIBhenory group. A furiher exenBle

aE Tha rtetaro asmcmtﬂvgrgu@r QWP pI 200 OF Oailil AERFRAGYLAY Baviiey
Lollovlug formula [6]: 33 R-P~-N 6] wherein R 1le a hyCrogav atom a

hel ofen atlorhtorl @ Dpskevar bbnmd -gFeemp lichr dhie of oaye aapebbylhemaie or

Gtfarnt, enSthjrl group, an-propyl group, an lsopropyl gqroup, an-butyl

group, aaag-butyl group, atert-butyl group, an lachbutyl gooup,

a n-pentyl group, a neopantyl group, a n-haxyl group, a

2-ethylhaxyl grcoup, a n-ootyl group, a n-decyl group, a

20 n-undecyl group, a n-dodecyl group, a n-trideayl group, a

n-tetradeoyl group, an-pentadacyl group, an-haxadsoyl group,

an-heptadsayl group. an-octadacyl group, an-nanadacyl group,

a n-eicoeyl group, a n-doocayl group, a

2-{3-mathylhexyl)-7-methyldaoyl group, and a long-chain alkyl

25 group darived from a natural! product {(for example, coconut
oll, soybean oll or beaf tallow).

The alkenyl group as R* 1s praferably an alkenyl group

having 1 +to 100 oarbon atoms. Examplas therof arae =

9-cis-oatadecenyl group; andalong-chain alkenyl groupderived

ao from a natural product such as coconut oil, soybean oil and



or nore thereof net' be bavGe6 mutuellp, or mep Lormn ring. 8znD ee oP R
lv LDe foxmuln [ 67 axe a DyGxagen etou, a fluorine eton, n ortl oxine ntom
a bromve atom mlod ve eton, a nethyl grouH metrtyl group, a n-Droppl
group, m l1lo ivoproypl group, n n-DUyl m&oup, n tort-bu2yl group. a

oyol ohexpl grovD. a phenyl flrouD. a 1-vayhtpl grout' nQQ a Denzpl group. A
s2111 furliekr exaDLewQP the Detexo eton-containing group ie a grout'
reyraventeG by the tollawsSng Poxvula [77: t5 R~ R~/ NR~- O- C77 RRa' Re

NDet al n ravpect | YeeRbdws Fee gt Dohed Loyl uayepdanid 31 RehRAr §geUpHty a
hal ogen atom n DpQ ocaxbav yrcuy. a hyQ oonrbov oxp ss group, a eilyl
group or €e aimtiveted vitbyanhplbgenhetosnsugh @sPfacfdnhriT6e takoms nor e

t her eof mbe Doveed nutually, ox nmaY forma ring.
Enenpl eenfR YRR ER nBERRS c AnBEOFANR MY @ ugean 1gfiamomte® | vorl na

stomy 2 O o ver £t gl SoPRTTS & 0%k 1 Gl Ao 2 PLOGHY! Q- @

2, 6-di methyl Drtepply ok Gl s &[4 YOV s YrWarfora LY PDTWA s OTQUP- 2
R’ in a hydrocarbon group having from 12 to 100 garbon atomg,
and it 15 more prafarabla that at least two R*'s ara hydrocarbon
groups having from 12 t¢ 100 carbon atoms. Sald hydrocarbon

1o group is preferably an alkyl group having from 12 to 100 acarbon
atomsa; mora preferably an-dodecyl group, an-tetradacyl group,
a n-hexadecyl group, a n-ocotadecyl group. a n-eicosyl group,
8 n-dogosyl group, & 2-({3-methylhaxyl)-7-methyldecyl group
or a long-chain alkyl group derived from a natual product (for

15 example, coconut oill, soybman ¢il or beef tallow); further
preferably a n-cctadecyl group, an-eicosyl group, an-docosyl
group, a2-{3-mathylhexyl)-7-mathyldacyl groupor aleng-chain
alkyl group darived froma natual product {for axample, coconut
¢1l, soybaan ¢il or beef tallow); and particularly preferably

20 a n-octadecyl group.

Specific axamples of the compound raprasanted by tha
abova-mentionad formulm [4] are tridecylaminms,
trihexadecylamina, N,N-dimethyl-n-dodacylamine,
N,H-dimethyl-n-haxadecylamins,

2% H N-dimethyl-n-cotadacylamina,
H,H~dimnthjrl-occgu.~alkylamiua, M,HN-ddimathyl-hydrogenated
besf tallow-alkylamine, M,H-dimethylolaylaminas,

H H-dimethyl-s¢oybean-alkylamins, N,N-ﬂimuthyl-bﬂéf
tallow-alkylamine, N,N-di-n-dodecylmethylamine,

an N,N-dl-n-hexadacylnathylamine,



S d-Lrlfluoronethpi Dhevpl group. a d-nmathoxpphenyl group, a f-pyrldyl
gxoug, e cpol ohaxyl group, a 2-1soproppi Dbavpl group, a bevxyl group. n

met hpi group, n trlethylsllpl group, a dl Dhevy7nmet hylsllpl group, a
1-netrty-1-prtenpl ethpl group, a 1,1-dSHethpl Droppl group and n

2- cbl or oDbevyl group. to Thaebove-nentl ovednrtel 6t Sn911gndneG nensel i gnd
heyl ng pl u al-&beon ddoecaddngypaaithiyamnimeenD ee thereof nre eaetyl ncetovnta,
dlinilne, oznxollve, blsoxazoilve. tAxyprldl ne, eoyl hyQ ezone,

dl eLrt pl eveiNidh¢pepat alsrhpedhgtierrigrd ngf . Bod phhyinpgenawest Hevettvd
cryptete. 1s -.-ples of Lba above-nentioved group, through vhinrt plural L'

gr cupls ar et‘?JchFk‘&d?lEYénHEEE’I%&Fﬁ@f? *Q%Gb%ﬂhﬂkﬁ?#reﬁhﬁ'}r&#@egr oup. n

6 9 D [ [
B ot p L and¥ it - SRb R RN A R R B O - S5 T Naflfe PR Ery teve. group. o
di phafylalﬁﬂllgd(}?-%];kﬂb%gngQmﬂntﬁt r&@yf%%?mne grougu and a

hat ero-atom e gen at'om "moxXpgev om a sulfur atomevd a

Drt oeDbor y¢ )t n e380kheayOhak BG103]1@@eY Ntomne R in the fornuln f57 ere
a luorlna atom a ahlorlve 'ntom “n bromva ntomend myv iodine atom

exanpl es oP t he hwgxoanhgntgeoapoaetYocreach oift phagbatponeh iy &l &Kplt@roup.
m erpl 9rnuD and m el kenyl group. Exenplee of the al kyl groeg ea % In Lhe
formul a [ 3% Inoamabybdgrsbpn trhet modiamroatplo ant ytbpyh gooppoantsopr opyl
SO group. n n-Qutyl grcup,e sec-butyl group, n tort-butyl 9rovp, 35 en

i eobut yl Wc?‘%-g%n?wlﬁ'@ﬂﬁ&ﬂ A &)edDERBROABup P t oOF PTPERENIE drDUB. a
n-haryl groyp. a a-ootyl qrou -decpl, ar . v-.dodecpl_ gr.ou

- Dol decvt 107 ol 2 Ta 0k Faba i ob¥onrate ety she) FoldoHlng SRR
be substi tyyted r h c i Uor a, hl ori ne
atom n br{t)itrr}i'neAMLa{'Itl oﬂﬁgﬁdﬁgﬁgﬁgaﬁ%gmﬁ?%vrk@a%%g ko%f%g?:'ﬁ é\ﬁgﬁkyl grouB
ere a Pluoronetrtpl grouB a trlfluoronmethyl gxouD. a cEi oronethpi group, n
tri Ahl Aromat hyl groaD. a tluoroeteyi group. a 1o Devtafluoroetrtpl group. a
Der | uor oproDpl gfroup.ya- peef | Borebuit yl gr oup, aperhuororteryl group, '
aAaxf | uorooatyl group. a Derchl oroproHyl group. n Derchl orobutyl ArouD and
a psrbronoproAylT gt alipt F&rther, rheas elryl grddps) may be substituted

wtrt av 55 el kory group aucrt ae n nethory group and av atrtory group; m
aryl’&ry group eucrt ea a phevory grouBi or meralrylory group sash ae a

bavzyl ary Mellle} | ky. [ % Sn the foxmule 1S7 1le preferably m
al kyl grO\’/"gléa|i hny]:} %ejlét% Jﬁﬁgggg 0\%%5 oma, end nore DrePereblp zo nneTrtyl

group. methyl @halRmoRd L8P OER b diPRen 8@ § vRHEG HOUR: pPR L@t
grouA or a tart-pentyl group. ExenBlee of the arelryl group ae X 1v'the

fornmul a f TZoer @ .@ ey W . 9% il , andxgs NEERF&ERBDP! Fiofr DYII gboups @ol,
( 3- mat hyl Ahavpl ) net hyl grouB. a (1-matbyl prtenpymai hpl group.
furthar preferably from 0.2 to 1.5 mol, and partioularly
10 prefarably from 0.3 to 1 mol, per one mol of the componant
(m].

Tha amount of the componant (d} contantad ia prafarably
from 0.01 teo 0.7 mol, mors prafarably from 0.05 to 0.6 mol,
further preferably from 0.08 to 0.5 mol, and particularly

25 prafearably from 0.1 to 0.4 mol, par ona mol of tha componesnt
(a).

The contact treatmant of the above-manticonad components

(a} to (d) is praferably carriad out in an ineart gas atmoaphars.

The treatment temparatura is usually from -100 to 2007, and

ao preferably from -80 to 150 C. The treatment time 1im usually



zs a (2.3-dl mat hpl phevyl ) nethyl group, a (3, 1-dl mathpl Drtenyl ) netrtpl
grcup. a (2,5-dlnetrtyl Brtenpl ~mai hyl group, n (3, 6-dSmat hyl phanyl 7net hyl
grouB a (3, <-dl net hyl phevyl 7netrtyl group. a so

(3,5-dSnetdyl prtenyl )nmetrtyl group. n 2836 (2, 3,d-tl et hyl phenyl) net hyl
grout', a (2,3,3-t7npLhpl D2anyl) net hpl group, n

(9,3, fi-ticryahy! ¥hadrl/ ¢at R%! nBLeWE anA3pdeda-aBiy FHAGA MY hA ERitals) It I OUP,
ns (7,,6-tSVat hpl Bheupl ) meLEyl group, n (2, 3,d, 5-Letrenet hyl Bhanpl ) nat hyl

gtouH. a @A Bodhrer.t et xenetrtyl phenpl ) mat hyl grouH a
(2.3,5,8-tetrenetrtyl phenyl ) mat hpl grouB a (paetenethyl prtenyl)nethyl

grout', en (ei hyirBherremaiment , 4@ograomt may b@w:psdppi-pirevss Fomphyndgr ouB.
eu (Il eoAr OBPlI Bhnpl ) vet hyl grouB. a (v-butpl Hhenyl ) met hpl group. a
(eea- but yFBANR®) ARATHVIC 1gt semtac {tereabadyuphegynpyvee hypngi. Obherg can

P8 BRORFRTA Mot SRR BB 6 i
-Ge

oo o) MeinHl b TBHAR 1 K OB c R bR I Es LN MIBHR o e G @kBesloon | |
9rolye oegoligesitbetddd!t Lyl 4R Eob@&QQEBF%OHaE%ﬂ%&:P+EQa'981%%1 a

chloriOe 620m n zo brom'ne ntom ana en | oaine eton ev el kory Aroup such

ee a mat haxyl geodthaf@lemaivangd, GFELyh MLryvi@Fy duyheasbmpeuaBievayy
group; or merel kyl oxy group suoh ne a henzyl oxy group. She erel kyl group
es Xi 1n tet é2) oxBuhBD]LEE ¢€ phefsobbbyti 8&re butane, pentane, hexana,
ever al kyl T(':glrouphnyl vg7t og00ar hOvat one, n'%reBr ef erably a bevsyl group.

v~- Blfea oPoPkENSHy 0GB % 36 4T irime thadperd Aoy, FecOBNEAPP .grout' . a

2000 ShBend gl Wrofer | Bupbsththendt T d eyl b 8 %
a 313'Xylﬁhigﬁggﬁpflﬁthar,di—n—butylathar,mathyltart-butylethor,
anleolea, 1,4-dioxane, 1,2-dimethoxyethane,
bieg{2-mathoxyethyl) ether, tetrahydrofuran and

18 Cetrahydropyran. Among them, a hydrocarbon solvent 1a further
preferable, a&nd toluene lg most prefarable.

Exanples of a maethod for contacting the componenta (a)
to [(d) are aa follows,
(1 A mathod ocomprising the steps of (1) contacting thae

20 component {a) with the ocomponent (b)), (11) contaocting (o},
and (i1i11) further contacting the component {d].

@ A msthoda gomprising tha steps of (1) contaocting the
coomponent (&) with the componant (b)), {11} cgontacting {4},
and {11i1) further contacoting the component {a).

25 {3 A mathod comprioing the steps of {1) cdontacoting tha
aomponent (a} with the oomponent {(g), (11) contacting (b},
and (111} further contacting the companent (d4).

@ A methoa oompriaing the steps of (1) contacting the
component {a) with the compeonent (c), (i1) contaating (4],

30 and (1il) furthsar contacting the component (b).



37 3, 3,4-tx7nmet hpl BDevpi grouB. a Z, 3,5-trl net hpl Phavpl group,

a2, 3, 6-trl mat hyl Bhevyl group, n2,f,6-trl nmethyl Phenpl grouH a
3,1,5-trSmet hy3prtevyG gnmuP. a 2, 3, 4, 5-Letrnet hpl Phenyl group, a
Z,3.4.6-tatrnetrtpi phevpl group, a 5 22%,5, 6-tatremat hpl Phevpl group. .a
Hevt met hpl phenpl grouB. en ethyl Phenpl group, a v-praPYl Phenpl group. en

| eopr oBpi Drt evyI@qnoapthaavc%%se&a&%@plthw S¥BpsloPePiPUbyhPRLAVKG @haUP, a
t ext - DUt yLDhevpl grouB. av L utyl prtevpi group. a v-Dentyl Phenyl grouB. a

1o neopevigpmbpon@at (G OURLtH vhét ebMpphewt! (@Noub.1ia) veeotybpbagyl bgroup, n
n- deayl prtenyG group. a v-dodecyl Dbevyi group. n v-tatrndacyLphevpG group,
a vePht hyndr ¢di iand mvtimihreerhat tgrguRheec goimpafnamizesec hr yl  gr oups nepba
euheti tut edvl t hahel oAen t~ atom such ee a fluorine atom a ahlorive ntom a
brom ve atom en eh-?@ﬁhvé APBET IlalkEhy gteug @ﬁoﬁ%]eﬁﬂﬁt#ﬁﬁﬁéﬂythﬁouB

el Ryl ar §oBPERE R e t'rﬁr {ad SypaRens. e dih) ARRERAELEfal Bebi p m
or bup. BxBBRaY it S, %%%E@?&ﬁé?é‘—ﬁs AP P ula 161 N e an

el kory gxouB. f’f@rx?&ét’h%o&@mﬁﬂ%!{hﬁr SRKPLPRY sILEUPYL ) FESABRERI nigS t R
al 7coxp group heylvg 1 to 20 anrDOV étone, an*arploxy grouB havlia9 6 to 30

aar DOn nt egmpodmn® Moy WOIY £9ageespohavictnd cj t q 120y cesbbycelnge{ aé¢xenpl es
t heraoP are hyQ ocerbonory groups ee eboye-exanpl|lPied es L~, a

( 2- met hpl patledtidine tfhumher rouptaat {8gnithisy opmpemedtat dbxp grouB. a
(4- mat hyl Ahevyl t hoxp group, a (2, 3-di mat hyl Phenyl 7mat hoxp gr ouH.
(2,476l netrtylp ehym7 ?ﬂnﬂ?m@FéGéngathﬂSBtPBB5°§Ih%ﬂh??%ﬁ& giPHEFE£ky

010U ¢ (3Gl P AEL Lo BERHR (2,1 o) L 0PAA0ERR LA,

grauA. a
(3,3,1- tXhHﬂt?HH Qa@ﬁggﬁgg1 3 %&Eﬂgﬁ hpg havyl ) net hozy

ay
group and a bevxy oxy group gégﬁﬁhgerred I'e met ory group, m et hoxy

9xouD. ev iaopr @oxym&tRHA, c@‘n&fﬂ.hiﬂ@' e&agﬁeuaa 68 | eabybAtyogiagPtha
ADavory 9rouB. n 2,6-di(tert- pl 7phenoap group or a 1o benzyl ory group;

Puri hex pwxeBporedt €td netttoxyh&rcordpoaehiteydr)y drduA centacting (a),
3,6-d1l(text-DuU pl) Dhevoxy group or a beneyl orygrouA:

evdDért | capdr (ydddf éﬂ@@émm’@#?éibﬂpthﬁAQ@WW%vbﬂ R 1le nore
Hrafarably a chlgriva etom a ne

avet hyl gr ouH. ev- r%Pﬁ?EPBGAF%ﬁPﬁﬁﬂﬁﬁﬂYFB?oﬁEFBﬁ thbi]g?ﬂﬂﬁﬂcﬁiﬁgnEBP
ora rnansobeRbeliC B0 FET R e 21BN BRRS 1B wh . s B Yoroun
a met hor yagHO¥R 19N Edﬁ%ﬂﬂ¥3@&ﬁ€ﬂ@ting the component {(al.

@ A method comprlsing the steps nf.{i] contacting the

20 component {o) with the component (d), {ii) contacting (a),

and (11i} further contacting thes componmant (b).

1D A method aompriaing tha stepe of (1) contacting the
component {c) with tha componant (4}, (11} gentacting (b),
and {111) furthar contacting thes component (a).

25 Preferred 18 a method comprising tha steps of (1)
ocontacting the components {(a), {b) and (o), and then {11}
contacting tha componant (4), or amathod comprising the ateps
of (1) gontacting tha componanta {a), (b} and (4}, and then
(1i) contacting the componant (c¢}; and more preferred is the

ap above-mentoined mathod L or &.



70 5xenDl esOF t hemat nl couAQUNndr eAr e6ev2edDyLDef oi male [5/, vherelv N 1le a
tl 2enium ntom exe dLethplellylevebi e(cyol opevte6levpl)titm um Q chlorl da,
di mat hylellyleveDi e( 2- met hyl oycl opent ad10nYl) 2ltevium dicD orl de,

di nt hplsllylenebl e(3- mat hyl oyol opent adlzanyl 7 75 tltavi um Q ahl orl da,

6l met hplsllylanebl e( 3- n- but yl oyol oyavt adl anyl ) 21t niLlurv di ahl orl de,

di setrtylsllyleveli@hdxr- Hide EAPPENT BAERIKN) olit! @AltHEM Alhoxhoa.
dl mei hyls1lylevabl a(2, 3-'di met hyl cyol opentadi engl) tltm um so Q cDi orl de,

39 el net ngbapieavepliHes, despsrebayl cyol opent a6levplj tltevlum niouori aa,
al met hylsliplanenl e(7, 5-ei nei hpl cycl opm eQ eopl) titmumdlchlorlee. s
ef net nylellylavddl v (@ntatEndpkapcopeenedita/ \\Weladted ufirenotheri ee,

el netnplsllylene01ls(z, 3-et nyl me2ny1lOyOlopentnel enyl) tltm uv 6lanlvri ae,

el aetrt plgff?i'mﬂs({ﬁh 15§Upl'¢abt ROl 8 6Pé|5‘e#t SOnhAR Y P dYE i vAPE cuori de,
61 mai hylellplen s(3 s etrt pI ent eEli ;’ | um el rl ee,
eLVet"hylsllyleog n%ﬁﬁy 5[5’3%?5@5331\% j‘tt'#‘t ﬁ?‘ﬂn}-ﬁﬁmﬂpgfngee i s
ai net hpls%% %g %Bﬁtj%é 3 4 t r Snmet hpl con opevteeiavyl) tltmum Q chl ari ee,
ef nat hyls ena ‘3, 5-trl mat hyl cycl opavt eei avyl) tltenl um eiohl orl ee,

SI met nyl abg:yheﬁl{Ih\b(d @dﬁﬂ@yﬁﬁpghgpaghﬁg @,@y,l ) tltanlum za eicnloriee,

I met hylsllylavebi v(lveevyljtitm um el chlorl

el set hplellylevahl le(dhrﬁteﬁaﬂiﬁ@tﬁﬁﬁyémb&ﬁ%ﬂla) e Tt 60d o puBr Lhe,
componanta (a} to {(4) to obtain a contact product,

10 (11} purifying the contact product to obtain a purifiled
contact preoeduct, and

(111) cantnctiﬁg the purified contact product with tha
ramaining component{m].

Tha gontact product acoerding to the prasant invention,

1% which is obtained by the process comprising the stap aof

| contaoting the components {(a} to {(d), may contain starting
matarials (namely, the compenenta (a) to (d4)) as unreacted
matrials.

Whean the compounds (a} to {(d) are disathylzinc.

20 pentafluoropheanol, watar and mathyldlootadeacylemins,
regpactively, an sxampls of tha prooass for producing the
contact produat agoording to the presant invaniton comprises
the stepe of:

1) adding a haxanea aolution of diathylzinc to toluana

25 ag a msolvant,

(2) adding thereto dropwise pentafluorophanol and water
in the same melar amount as that of Alathylzinc and in a half
molar amount thareof, respactively,

{3) stirring for from 10 minutes to 24 hours at 70 T,

an {4) adding nathyldicctadecylamine ino an amcount of 0.2



n- eet nplsllplene(cyol oHeat eai anyy (i naevyl)21tnlum el anl ori ee,

Q net hylsllyl ena( mAt hylcyOlopent ael enyl) fs (lneavyl)titmimeiahlorlee,

ei sethylsllylane( n-butpl cycl opeot nel evyl) (i ndevyl) titm um el anl ori ae,

el aetrtplsllpleva(tatrenat hpl ayal opant agl enpl) (Ivaenyl)21ltnflum el cnl arl ee,
0o dl nat hylellplene(opcl opevt aei evyl)(fluoranpy tltenlum 40 diDnlorl ae,

d7nmei Opls I pl | uorenyl) tltm um 6l oD orl de.
Q net hylsﬂﬁ% g(wl[}?p cyc fgjd’lgény#lPPl uorenyl/ s tltm um Q ahl ori de,

dl net hyls 1lplene(E@taeﬂgt:@ﬁgafﬁkop@aﬁmﬂﬁ aiyhutes! £OrADMIut s ta U T,
Q cbl Drida, and 67net hyl Bi | yl ane(i ndenpl ) (il corenyl)titmNao dichloride,

and oovgonde obtPhaeddxytdlvengnditutt tret{ Beksliysene: | 1\-dffwrdd) eltaveas
vovpouvde to 'Q ei hyleilyleve', '6lphanylsllplene' or 'dl nmetOoxyellyleve' . .
Purt her eXaphteob pbednotel{ Atbipoisnr ¢ bny dBeithed DDpsaDE Dhwani 1oy capDer el n
H1B n iltmumntDm nra blB(aycl opentndl evyl)tltuWumdl chlDrlda, 1s
bla( fret OpEE%FEﬁQ\lﬁeHﬁaH?F)it FF%IWG&HFOPPE&““*“ of a catalyat for

b18(v- bvt dI ev t nvium di 0

b15(df et AORABEPRRTRFEN FRF PRy i ERr id ffe catalyat for aaaition
b18(at hyl get I q%rgé

biv[irl ve?ﬁ Pﬂ gggg.?ﬁjﬁg%ﬁj)ﬁjafﬁéﬁ Egg Olor tlé'i‘ggnt jre{l) acatalyst
D18(t et rea‘athxhaangapavwéha@ml ):bht;milﬂﬂrﬁ%mr& of contacting the
Di e(pevt met hyl aycl Dpent edl anyl /t| 2m m 61chlorl de, s(ivdevyl)titenium
di chl ori decnfdefdpTc@uitt €thehybrol adapphéubtini( e it frarie, raferred
Ols(fluorenpl)titeniumdichloride, ns D e(2-phavyllvdnpl721tm um

" dl aPPor | d&e grv[thmmﬂdiﬁr)l fll W oremOfiaghesd & ¢ midy §EPm |ttl=eq/i um‘-'up

dl cDl orl de. % g&t ent - Owtgl pOEVé| )| vdanpl-]tltenl um di chl qr
b18[ 3- (d- SonFiass ET‘FP&MMHP&‘H bepgpanide §5r 100

6le[ Y(d- ng}'%aoggﬂlo)ﬁndg. %I.'L/ t,' te&l % g' :;?Q % 'obtalned by a procenn

comprising the step of contacting the contact produat (A) with
tha compound (B) and an organcalurinum oonpoiind {harninnftar,

1% rafarread to aa "compound (C)"). Preferred la the above latter
catalyat.

Exanpless of tha aompound (B} ara a metal compound
repragantead by tha following formala [5], and a Y -o0ox0 type
metal compound thereof:

40

LiMxt, [=5].

whareln a is a numbar satisfying 0 ( & = 8 depending upon a
valence of M'; b 15 2 number satisfying ¢ <b 5 8 depending
25 upon a velence of M'; M? ig a matal atom of thea Groups 3 to
12 or Lanthanide Serles of the Periodia Table of the Elaments:
L ’1is a group having a oyclopentadienyl typs anion skalaton,
or a group contailning a hatars-atom, a plurality of .} groupa
may ba the same or different sach othar, and a plurality of

a0 L? groups may be cpticnally linked in direot, or through a group



61 Di ef 2- (3. 5-n-mat byl pbavpl )l naenylJtiimumalortloriee

Dl1s/ 2- (pant af | uor ophevyl )1l vasnyl ] tltanl om al ohl orl 6e,

cyal opertcn@ anpl (DevLene2hylcy010DertCnQ ertyl/ tl2m um Q ahl orl ae,

oyol apavt nal enpl (I vaevyl) 212nilum 61 chB@rl ae, s opcl apent e6lenql( Pl uorenpl)
tltenlum ai cbl orl ee, ineengl (Plaorenpl 7utm um al chl ori ae,

pevi nei rt ploapalienans aeicapboki neompl at ktidiivomlatdw) |@enitrogen atom,

pevt et hpl ayal opant a6lenyl(fl uorevyl)tltn um ai cbl orl ae,

cpol opnt eaine pyYEdIp[Rchast | rdcanpl #2F t et om aF ant bPbokpborie atom; X' is a

Dent emat hyl oycl apent ed enyl ( 3- Hbanpl | vaanpl Jtltmvmeiortlori Qe

et hyl anab é’)ﬁd’l"oﬁ feeh ?‘FWW@%&‘%E‘ draxgluding the group having

Cir )1 avell BY SREERI AT ChSARRY ST (TATL P! CHFf of b8 tocarbonoxy
cur o ovedrel g I PRSI S8 L NP PRI RE A ft LBPesscomane

at hpl enabwgGh, t@«et hyl cpcl apan2aQlanpl/ Litanl um al rel ori aa,

et hyl anabl e( 2, d-al met hpl cpcl openi aQ npl)tltm un xo al ahl orl ae.

et hyl anebl a( 3, 5SEaiaEilws o Mipaphasl ggahil IAMEsma 1ER1Otic@tun atom, a
et rt pl enabi a( 3. a- al nai hpl oyol opavt eai avpl )tltm um ai cbl oriaa, :3

ei hyl avabitétaniuegt roset mt gicpetrolpew tesedran pl daf mlem atenl oni eenadium
at hyl eneDl s( 2, 6-et hyl netrt p3cpcl opentsalenyl/tltm um Q chlorl ae,

at hpl enebPEPB. e BeMIOR AR 1% c| BpEAREALER B/LDR L FITePRY G| BFPHe, 8

10 nmolybdenumaton, a tungaten atom, amanganegaatom, a technetium
atom, an lron atom, a ruthenium atom, 2 cobealt atom, a rhodium
atom, a nickel atom and a palladium atom. M? is preferably a
matal atom of the Groups 3 to 11, further preferably a matal
atom of the Groups 3 te 7, and particoularly prafarably a matal

15 atom of tha Group 4.

Examples of the group having a oyclopantadianyl typa
anion akalaton asg Liuru an 7 *-{substituted)oyolopsntadianyl
group, an 7 °-{substituted)indenyl group, and an 1
*-{substituted) fluoranyl group. Specific axamplas thereof are

24 an 7 ’-gyclopentadianyl group, an 7 °-methylcyclopentadlenyl
group, an ﬂ’-tert-butylcynlnpantadinnfl group, an 7
7-1,2-dimethylcyclopsntadienyl group, an 7
’-1.3-ﬂimethylcyclnp&ntndianyl group, an 7
*-1-tert-butyl-2-methyloyolopentadianyl group, an 7

25 *-1-tart-butyl-3-methyloyoclopentadienyl group, an 7
5-1-nathyl-2-iﬂopropylcyclopentudianyl group, an T
5-1-mathylw3-iunpropylcyclnpantadianyl group, an 7
*-1.2,3-trimathyleyclopentadienyl group, an 7
5~l,2,4-trimathylcyclupantndianyl group, an o

ap ’-tatramathylﬂyclnpuntadianyl group, &n 1}
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at hpl ene(netrtyiayci opevt aai enyi ) (ineevpi)tltenl umgis Q chlorl6e,
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et hyl ene(vmbuf V) Cyed PPehh £¢h $ARhy0ELHoLeYY k! 17 B4 Uka gt CHL P§h 8Raedyal vl ene
ns (tatranma2hyl Deni n6l evyi ) (fluorévpi)titm um dichloride,

at hpl ana( igreapy, )atf | 9ot evyh}thbatiynRlidedD>Xdeeup, an 7

| eopr oDYi i,eanabi o(rycl opevt e6levyl) tlimum Q chioriee,

| eogr opY! P dénbprse Puseldmdenci gpevpecheny ) i 8 eAlmmtOyddingdyengs], g3aup,
IeoEXoppIIeevaple(3-netb€iaioiopenteaienyi)iitaviun1 <3 elonlori ae.

| aovifovpl PRavab (k= hlBethy 8P8R4t FHBIRM )8% t Hi om ai ouori ne,

Seopr opy | €8vany et e tiph AR T HEUE A ) 11t um oi onl or | ac,
®-2-methyl-4-1sopropylindenyl group, an 71 °-4,5-banzindenyl
-group, an N%-2Z-mathyl-4,5-banzindenyl group, an 7
®-4-phenylindanyl group, an 7 *-2-methyl-5-phanylindenyl

15 group, an % °-2-methyl-4-phanylindanyl group,
an 7*-2-methyl-4-naphthylindenyl group, an 7 >*-fluorenyl
group, an % *-2,7-dimathylfluoranyl group and an 7
'-2,T-di-tﬁrtubutylfluarsnyl group; and substituticon groups
tharaof,

0 Exauples of the hatero-atom in the group contailning a
hetarc-atom as L7 are an oxygen atom, a sulfur atom, a nitrogen
atom and a phosphorusa atom. Examples of the group contalning
ahatero-atomarsanalkoxygroup: anaryloxygroup: athloalkexy
group; a thioaryloxy group;: an alkylaming group; an arylamino

L3 group; an alkylphomphino group; an arylphoaphino group; an
argmatic or aliphatic hatarooyolic group containing in 1ta
riing at laast one atom selected from the group consisting
of an oxygenatom, a gulfuratom, anitrogenatomand a phoaphorus
atom; and a chelating ligand.

an Examplan of the group contalining a hetarc-atom ars
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| aopr oHyl | aavabl s(i neenpi). 21t mLum dl ohl orl ee,
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eopxo YIIeenebI | | nea I/t12 n mso e 10r
con R | e@néﬁ%}ﬁ% 57 BEOUR ufh 2R ORT Ay LILAoRY group, a
soDr oHYl I,a gq:lﬂp e t 0
al abl orl da, 2% o p ﬁ%fg’%‘g%ﬁ éi-?{lél gﬁy J(' %d%géﬁﬁbﬁ%ﬁéﬂ yf%ﬂorl Qe,
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10 2,6-dimethoxyphanoxy group, a 3,5-dimathoxyphenoxy group, a
2-ohlorophenoxy group, & 4-nitromophenoxy group. a
d-nltrophenoxy group, aA2-aninophenoxygroup, aj-aminophenoxy
group, a 4-aminothiophencxy group, a 2,3.6-trlochlorophanoxy
group, a 2,4 ,.6-trifluorophenoxy group, a thlomathoxy group,

13 a dimathylamine group. a diethylamino group, a di-n- or
lso-propylaming group, a diphenvlamino group, an
incpropylaminugroup,ntart-butylaminugfuup,ap?rrﬂlYlgrﬂuP,
adipmathylphosphino group, a2-(2-oxy-1-propyl)phanoxy group.
acatecholato group, a2-hydoroxyphanoxy group, aredorclnelate

20 group, a J-hydoroxypheanoxy group, a 4-lsopropylcatecholato
group, A 4-laopropyl-Z2-hydoroxyphanoxy group, a
3-methoxycatacholato group, a 4-methoxy-2-hydoroxyphenoxy
group, al.8-dlhydroxynahpthyl group, al,i-dihydroxynahpthyl
grenp. a 2,2'-biphanyldiol group, al,1'-bl-2-naphthoel group,

25 a 2,2'-dihydroxy-6,6'-dimethylbiphenyl group, a
4,4',6,6"'-tetra-tert-butyl-2,2"'-methylanadiphanoxy group,
and a 4.4',6,6"-teatramathyl-2,2'-1sabutylidenediphanoxy
group.

A further example of the hsataro atom-containing group

an le & group reprasented by the followlng formula [6]:
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dl ahl or | ee, (bevxyl eo/ tetrnet nyl aycl oHent nei evpl 10
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(Deenpl yhovpnl eo) t et r et nyl cycl opevi nel enyl Q neLhplvllevet 12enlum
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A 8tlll further exampls of the hetero atom-contalning
group 1s a group represented by the following formula [7]:

15

[7]

wharein respective R*! to R*® groups are independently ahydrogan
atom, a halogen atom, a hydrocarbon group, a hydrocarbon oxy

a0 group, & Bllyl group or an amino group, theay may be the sames
or different, and two or morse thareﬁf may be bonded mutually,
or may form a ring.

Examplas of R*' toR** in the abovas formula [ 7] are ahydrogen
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3.2' -t Dl otk bamatew.- i phdnyst eypicetthpls dharaph/trl i gnbup, ad chifapdeyl
2,3 -teloD afl, 6-H net hyl peanory]tltenlumdicrtioriae. la
3, 2' - mat hPFeyebi & Farldpity} -g60eP butplphedd ANt IDOALTA NYBRUDE | de,

22 oul | PASRBPECTHIL BHCE « 412 CREHRLBRARY). GHoR urh i cel oxl de. (5
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[D1s(2, fi aadipoenyhpephydwiyyl Sroup,meallenatdly -t tppdnl athel ograep,
a l,1-dimathyl propyl group and a 2-chlorophenyl group.

10 Theubava~mantinnﬂdnhalﬁtingligunduﬂL’meunauligand
having plural coordinating positiona. Exanples tharaof are
acetylacatonate, diimine, oxazolinm, bisoxazolilna,
terpyridines, acylhydrazons, diuthyianatrinmina,
tristhylenetatraminea, porphyrin, crown sther and cryptata.

15 Exanples of the above-mentionead group, through whilch
plural L? groups are linked, are an alkylanes group amuch am an
athylens group, & propylene group, a dimethylmathylans group
and s diphenylmsathylene grouop; a silylene group such as a
ailylans group, a dimsthylallylene group, a diphenylsilylens

24 group and a tetraneathyldisilvlene group; and a heterco-atom
such as a nitrogen atom, an oxygan atom, & gulfur atom and
a phospbhorus atom.

Examplag of tha halogan atom me X' in the formula [5]
ars a fluorine atom, A ohlorine atom, a bromine atom and an

23 lodine atom. Examplas of the hydrocarbon group as X' are an
alkyl group, an aralkyl group, an aryl group aAnd an alkenyl
group .

Examplas of the alkyl group as X' in the formula [5]
araamethyl group, anathyl group, an-propyl group, an iscpropyl

an group, & n-butyl group,a sec-butyl group, A tart-butyl group,
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[trl]s(3, 585av hy Dydedsior]) patompl 2 ni-peatdd4cil @reip and a n-aloosyl
[tile(3.5-dl athpl Dpraxolyl)nmethyl7t1tm ~ tr1lahlOrlda ne m

[trle(3, SSH®art - but pl pyresol yl )methyl JtitaniumtrlabDiorida. 5t111 furthax
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" dl mat haxin8@m and dnNAplad@e a'thr NEHRPdr gudd %Qp'hgﬂﬁﬁl @Foup are
| e

"ei-n-butoxlda', 'ellaobutoxida', 'dl-tart-DVtoxida', noxl 6a' or zs
'd1(2, 8- 6k Foabrbuwephelegosipa’ a v MoMposwebh Y grfuug, 'al chabremedtyl n t he
above-nmenti onee conpounee le changed to "trifluOlee', '"LrlOrOrea'.
"trlloQleg@rourly (2Ot b loreppabin}| grovm [sobroByasathyir Gphapyl 'a
"“irlbavepl'. "trinmethoxide', '"trlaihoxlee' , '"tri-n-propoxiea , 70

't rii%oDr SIOHAERUOTe LRl (ITERPec?, PREEYUHIRRTARE, JEOUP. A
parfluorobutyl group, aparfluorchexyl group, aperfluorooatyl

group, a perchloropropyl group, a pearchlorobutyl group and
a parbromopropyl group.
Furthar, thepe alkyl groups may be subgtituted with an
15 alkoxy group such as a methoxy group and an ethoxy gfnup; aAn
aryloxXy group such ag a phenoxy group: or an aralkyloxXxy group
auch as & benzyleoxy group.
The alkyl group as X' in the formula [5] is preferably
an alkyl group having 1 to 20 carbon atoms, and more preferably
20 amathyl gronp, anethyl group, an isopropyl group, a tert-butyl
group, an lescbutyl group or a teart-pantyl group.
Examples of the armlkyl group as X' in the formula [5]
ars a banzyl group, a {2-methylphenyl)msthyl group. a
{3-mathylphenyl)methyl group. a {4-methylpbanyl)mnethyl group.
25 a (2,3-dimethylphenyl)methyl group, a
{2.4-dimethylphanyl )mathyl group, a
{2,5-dimathylphenyl)methyl group, a
{(2,6-dimethylphenyl)methyl group., a
{3.4-dilmethylphanyl)methyl group, a
a0 {3,5-dimathylphanyl)mathyl group, a
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dlbagnida&[n-ﬂctylphunfllmathylgroup,ai{n-dacylphanyl}mathylgroup.
a2 (tatradacylphanyl)mathyl group, A naphthylmethyl group and
an anthracenylmathyl group.
Eaoh of thesa aralkyl groups may be substituted with
a halogan atom such as a fluerine atom, a chiliorina atom, &
a0 bromina atom and an iodine atom:; an alkoxy group such am a
mathoxy group and an sathoxy group: an aryloxy group such ag
2 phenoxy group; or an aralkyloxy group such as a banzyloxy
grcup.
The aralkyl group as X' in thae formula [5] 1a prefarably
25 anaralkyl grouphaving 7 to 20 garbon atoma, and mora prafarably
a banzyl group. '
Rxmmples of the aryl group as X' in tha formula [5] are
a phenyl group, a 2-tolyl group, a 3-tolyl group, a 4-tolyl
group, 8 2, 3-Xylyl group, A 2,4-Xylyl group, & 2, 5-xy1lyl group,

a0 a 2,6-x¥lyl group, a 3,.4-xyvlyl group, a 2,5-xylyl group, a
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2, 3" - mat hyDeneB) ef ( RRP-d-Bsdropyrethslpiepyl grgup, a
Lhyl Phenyi | De] ni ckei_ dl brom de,

2.5 G 13} Saob At PERPAEBRATEL SEUR CRERTARARIHRHREL STORR ol el

dl brom de, 2. 3. AR7-1-1 -

rethoxypr 130 FTEREBBREERSHlR' o b A cRPiatyT Srclad  an

2. 3" - uat hyj 2BePhEE 1 bRehyh- IeAHPPR - tva thr1 pAAREIOGYRRGNPI{ 0xazvl | ve] vl akel

610r onlde,

gi ﬁ' - mlii hphesebi: ff aPheay(l Brdup eoDroddt oxarelbrang 1l gayipbuime) / nl akal
rovl 6e, 10

2, 3' - vai bylecebtplabsng(( lgRjout | Sopr-apys bxkebshFa- §rovay.CloBant ene) / nl okel

dl bronl de,

2, 3" fet hphesRen Y DhAaYa4sEoud | foPrBayIREANY 1 EX3uP § O SHHIRWR) $ MY bkel

di brom de, _3. 3' - uet hyl_.anehl e[ epl dR)-d-1 aoPrePpl gxezol |.ne-3. 1' ts
Cvel ot oot gt B AL ag g ghei 1 G 6u %' 20abEERYTIRRAY I G dp, 12

2,3 -nmethyle =beqb =9, 9- | gq_.ryg&i / in&t&lr | 1 de,
2,2 -nmet rtéll éelﬁgtﬁé%g?ﬁ)hfh?gbgg%ﬂﬁaSQESQM% Xezo |’9§/“€| cke %ﬁ%ﬁ de,
30 2,3 - rregj_’-&@ﬂ,anabl e[ (dR)-1-1 nODUt y1-5. 5-dl - nBr oPYl oxazol | na/ vl ckel

dl Drom de. 2. 3" -neLDyl euebl a[ (1 R) - d-| eCDUt p1- 5. 5di | eaHr oPPi oxnzol | na] ni ckel
616r am de. 2, 3' - Fathyifatieéh a[aryR) gieups batyybe Bubatd tutedwithahalogen

dl rycl ohexyl oxezoi i ve/ ni okei dl bxoni da,

2, 3" 1ket hpreamoiudh B ed flyemdng a3og.drPrhdapleagnabPinet Brembie ABHPBNI da,

5 o e 0 ST R R s e AR
. , y (BRIOFY| ERHRP S 4 A PN i )
and an ethoxy group: an aryloxXy group auch as a phenoxy group;
or an aralkyloxy group such as a banzyloxy group.
The aryl group 15 preferably an aryl group having 6 to
20 20 carbeon atoma, and more prafﬂrably a phenyl group.
Examples of the hydrooarbonhoxy group as X'in tha formula
[5] are an alkoxy group, an aryloxy group and an aralkyloxy
. group. Preferred 1s an alkoxy group having 1 to 20 carbon atoms,
an aryloxy group having 6 to 20 carbon atoms, or an aralkyloxy
25 group having 7 to 20 carben atoms. Examplas theresof area
hydrocarbonoxy groups as above-asxemplifiad as L!, a
{2-mathylphanylimathoxy group, a (3-methylphanyl)methoxy
group, a (4-methylphenyl)methoxy group, &
{2.3-dimethylphenyl ) methoxy group, a

0 {2,4-dimathylphanyl imathoxy group, =&



51 ozezol I ne] ni ckel Q Oromn de,

2.3" -nmet hySeneDl s[ (4R) -! -i eobut pl -5. 5-di - (1- et bpl phenyl ) oxezol | na] vi ckel
di brom de. 2.2'-nat hpl eveOl e[ (4R)-!-isobutyl -5, 5-Qls

(2-uat hcapprtevyl 7oxexol | ne] nl akel di bra@a de,

2.2' -met byl anabl e[ (! R) -! -1 sobutyl -5, 5-d1( 3- met GOxypbevpl ) ozazol | ve] vl ckei
61 brom de,(2,5-dimethylphenyl)mathoxy group, a
2,2'-nethplevebie[(fR?-f—isobutyl-5,5-d|(!-vathozyprtevyl)oxnzolIna]nickel
6l brom de.(,& -dimathylphanyl )mathoxy group, &

2,2 -mat hyl enebl e[epirof [ R) -! -] enbut pl oxaz011nn-5, 1' xr yal obut nne) ] vl akel
dIbronidajB.I-dimathylphenyl]methoxy group, a

2,2 -mat hpl enebl s[eBl rof (I R)-! -1 sobutyl oanzm | ve-5. 1' cycl opent ne) ] ni ckel
dl br on de.t 32 2 Ahme ERyLERSBIT i FROXY REEOMESOb G pl oxezol | ne-5,1' 15

| t i i 6 m. da.
3G Hotr i S e By L Retiv ) imp b RORS, EF89Re-%, 1* ayci obept ava ] ni ckel

dl o | de.; 53;2" = e l | b - [ I i ckel
ol br o da. &9 2 o Ee ST LrEemty g RO r At Slip kol oLERRER AR B ) ©1
Vi0F3| 6|HH¥ECEEaforrad iag a mnthaxg group, An athaoxXy group, Aan
3,2'-netrtylenable[(!R)-!-tart-DUtyl-5. 5-di-vpropYl ozezol I ne] nl ckel

dl br onm de i sdpt epetpyhavabl, e et -ttt 1 Defyhph, arzcdaobutoxy group,
dl | ecpr oBYl oxezol | ve] vi ckel di brom dn

2, 3' - met hyl bRty | Rroduptamt -2ouf yIl 61 Sditp Manvyt ozriren b¥ F] girokat o brond de,
3,2'-nmetrtylenable[ (! Rl -!-tart-butyl-5.5di cycl ortaxyl oxexollna7nlakn

dl bridm de PerF Ll oxy ngreypendN iR prefarcesythn -& Baghoxy gopup, a

nmet hyl phenyl ) oxnzollne7vickal di | de,

55 ot nO AL [ - Ba- S b E S DR T IARAR PREnIE PR £ e vi okel
di brom deye2e3, ﬂ%?PEB@%?ﬁﬁagd%fﬂﬁﬁg§£19$ﬂufékééwrﬂéméthox?gruup

nat hpl phevpl / 6xexal IN've] nl'aker "610r onilda, :

2,3 -nmetr by angiHadddP) gtogy.t - butyl -5, 5-61- (2vet hozpprt anpl 7ouxoll vel vl oka
| dl bxam de,

7.7 - )r(ret hpl evebi%[@h@edatwﬁf@nhpﬂ.y& ShilofBnet ataypr aevgthydegodibpe7/vicka
| dl Drom de. 30

2, 2' VL hPPshel¥ & 9AIIR 1 2R T GRY +iITPUR dAR(HRRR RERYArIePPP ) exBet¥é7nloka
| dl brom de

2,7 - oet r EFCRPabI% PERITE (HESUR- ¢ APt 2HLFH GXR 1Y ELha L LE LA 80PYRe) PV ckel

di bxvul demn%h%fﬁaﬁr%ipqvgﬂlﬁﬁm\ﬁ(r(cl@ b}.‘_J%&wlmj Ia@n%l'éu:?thﬁr
praferably a chlorine atom, a methyl group, a mathoxy group
or & pheanoxy group.

20 ﬁxnmplasﬂfthamatalcoupoundrapraﬂantﬁdbythnformuln
[5]. wherain M! is a titanium atom, ara
dimethylellylansbia{cyolopantadienyl)titanium dichleride,
dimethylailylensablia(Z-mathyleyolopantadianyl} titanium
dichlorida, dimsthylsilylenebla(3-methyloyolopsntadienyl)

z5 titanium M ohloridas,
dimathylegilylenebis(2-n-butyloyolopentadienyl) titfanium
dichloride, dimathylsilylanebima(2-n-butylcyclopentadianyl)
titanium dichloeride,
dimathylallylenebia(2,3-dimethylcyolcepentadianyl) titanium

30 dlchloride,



t.s ayol opevi ane} ] vl ckei di brom da.

2.3" -nmelLDyl anabi e/ eplro((I R -6-tart-butyl maesol | ve-5, 1" ayal oDexeve} 7nlckal
Q Dr om de,

2.2 -nmet hpi evabl s[eplro((fR -1-tart-butigl oxezol | ve-5, 1' npol vGapt nel | nl akal
dl brom de, 30 2,2'-mathyl enebl s[ (9A)-1-prtevyl -S, S- @Smat hyl oxezol | ve]

vi ckel dl rgalttsr g 3y r dRéBYE €Y L Al fdRhvd-Riemd e Ao dhefy! eaeaaknma/

vl vkel dlI 6rom'tg?. 2,1;2)‘(- mat Cyl gveDi e[(IR)-4- phe\r}:})ﬁll -5. & Q@% EronI oxezol | va]
a ni ckel dilenovirdale,

2.3 -metrtyl enabi s/ (dR) - 1- phenyl -5, 5-dl | eoprapYl oznxol | ne] vl ckel

di Dr am de ddgerhyigihy bamd b { A AD - digphdhyloy Gdingrot abbsgy bl akdtavd palckal

6l Drom de, 2,2'-nmat hyl enebl s[(68) -4-prtenyl -S. S-dl Bhevyl 7axezcl | ne] 30
ni ckel di BlghleEide 57

3. 3' - net epl,eoebi R.-1-phenpl -3, 3-ei -(2-vet eyt Deen oaezol | nel ai okel
& b o oo B158E R TR an dHEOP  §- 41 Berben B e e oY EF by DRRTuR
ovexol | ve4_1 L:ﬁii%l *)rom Ge, 5

3.3 -net hyl\'{'eneblrsf'iy( 'R) - 1- peevpl - 3, 3- G - (1- met nyl Dhavyl ) axazol | ne] ni okel
G Drom Qedigadh 1%]%/%??6(Qﬁéﬂtﬁﬁri&)é'th%l%ﬁﬁdﬁmuﬁfﬂpt)

oxezol | ve/ vl ckel dl bro ,

3. 3' -vat hyieradhe| (@Aidnlaphaspl - 5, 3- GL- ( 3- net eoxyphevyl/ 1o

vaazol | na] ni ckel G brom 6e,

3, 3' - mat egilaesbivdfsl IRl aroeby (2 - - sthylpathatlasodsgespt 3abapydl 1va7vickel

Q Drom Ga.
met &Yl anebLEpBFEFO IR LY vy | axezvl | ne- 3, 1' cycl obut ane}] vl ckel
el brom ee,,t

3,3 - et nSﬂEﬁ&BF&f&dﬁ%’(?’a%‘? {2 phehFRELRoS PV NS LeR R EABERRFE Y ni akel

G Dro”iEetitugi dichloride, , , ,
z, 3-nmet npl anebi e[ api ro( (1 A/ - 1- Deanyl oaexol i na-5. 1cyri onexane} 7vi r kel

el er om aeai1RedhyIwti1t 50l 54 €D 8 0b ChA) ma-tPRARY ReRZH T &t En#l ) NO

epcl oeapi me77ni okel G brom Ge, :

2. 3" - net eyiiéanblg] dRblb: iyl - 3, 3- el net eyl panxol | ne] nl akal 61 brom Qa,
3,3 -nethpleneDi e[ (I R) -1-benzyl -3, 3-el et eyl oanzot!| ve] nlckal el brom Ge, s5
3. 2'13nei e?F&ﬁéBﬂ'&[ﬂ(jdﬂ)lQF{‘b’a&é?-%; 4= b ipeshyBnS oA erd L9nEkel al bronl ee,
3, 3" -mat eyl enehi s[ (|,R{-d- benzyl - 3, 3- G | sopxopyl oxaxol | ne] nl ckel el brom 6e,
3,3 - et héFEHE G Mllq"ifeqfipl -5.5Q cyct oeaxyl oxexot | ne] oi okal Q brom 6a,

dimathylsilylensbia(2,3,5-trimethylcyclopentadianyl)
titanium dichlorlde,.
dimatﬁylﬂilylﬂnabis{tEtrnmathylcyclcpantadianyl] titanium

20 diohloride, dimethylsllylanebils{indenyl)titanium dichloride,
dimathyleilylenabla{4,.5,.6,7-tetrahydroindenyl) titanium
dichloride,
dimsthyleilyleanafoyclopentadienyl ) (indenyljtitanium
dichloride, dimethylsillylene{mathylcyolopantadlanyl)

25 {indenyl}titanium dichloride,
dimethylailylena{n-butylcyclopentadienyl){indenyl)
titanivum diochloridms,
dimethylsilylene{tetramethyloyclopentadianyl)
(indenyl)titanium dichloride,

30 dimethyleilylana{cayolopantadianyl} {fluoranyl) titanium



zs 3, 3" -net hpl enebl sl (dR) -1 -banzpl -5, 5-d yhevyl ] ozezcl | ne] s4 ni ckel

dl broai de, 2,2 -netrtyl enebis[ (IR -1-benxyl -5, 3-ei-(2-nmetnyi Dhenpi)

oxexcl | ve] nl akei dl broml da,

2,2' -met npl avabl e[ (6R) - f - bevzyi - 5. 5- di 4@3- neLhpl Dnenyi/ s ozezvii nel vl ckel
el brovl ee, 2,2'-mat hyl enebi s[ (1 A)-d-bavepl -5, 5-61-(d-uat byl Dhevyl)

oxncollve@mlakelrddbxoul da,
2, 3" -net nyi enebi e[ (4R/ - 1- benxyl -5, 5- el- ( 2- net noxppnevyl 7 oxezollne7vi okal

dl br om ee dimmthyl s )Mef hn e(ebdit kil tR-lépeeapl tén bl pLf (Bomehyldsyphenyl )
oxneol | na/ vi ckei Q brom de.

2, 2' - mat hyidmadiveg (b lobhdey| -5, 5- Ql- (4- vet hoxpghevyl ) oxezol | va] nl ckel
ei Droul de. 2.2'-nmat npl evebi e[ epl ro((6R)-1- bavej}ll oxazoiine-5.1_1le
Cpalgguteﬁ%ﬂﬁﬂ@g&gikﬁ%ﬁg}ﬁgabutylcyclﬂpantud anyl) (fluoranyl)

z, 2' -met nyl,anehi s[ epi r.of (1 AL-1- oenxpi oxnxoiine-5, 1" aycl opevt ane) 7ni ckel
eier&hieeﬁé%&diué &iuhférfﬁe,

2,2 - et D GARALAGHT ¥ P44 R U RRBYKY 1896 Ik fnd £06L 27X BYBLEREAY

ei Drvm da,

2, 2" -met r g [ AR A6 £1 &b- - ReAZY! oxnzol | ne- 3, 1' cyal ohept ene) 7vi nkal
dl brcul ee: end entipoeaeandiektraonare of un nbo~e-manti onae aonponnee.

enrcner extibledHyar1a6f L eda! L hgen el i{ €1 3o etiywic) hit Ayt am oty Ehbotrdide|,vi okel
brom de, /hy6rotrie(3,5-Qetrtyl DprezOlyi)borntel vickel bramee, and zs

[ hyer ot ri 03, §oaponods- botyilpede byl ghabglagel dineshydmd-laplersr 1 in the
furTrterexenpl ea of the notel, canpouvdrepreseyteH by the_ ormqule [357,
vher®i v Habpye; ogppesndft &9 "¢l CUHBAAKL R ¢ ni ShPhanBe &) iFde"a 1 Fhe
above- nevi,i,qvee .compounds ie,30 cnengedto "difluorlee' . "einblorlda'.
'el10d ee' ::ﬂ,m %ry&x;?;qiﬁyfagg '

Furthar axanples of tha metal compound represasntad by
- tha formula [5], wharﬁin M 15 & titanium atom. are
bis{ocyclopantadienyl)}titanium dichloride,

13 bls{methylcyclopentadienyl)titanium Jdichlorida,
bla{n-butylcyclopantadisnyl)titanium dichlorids,
bis{dimethyloyclopentadienyl)titanium dichlorilida,
bla(ethylmethylcyclopantadienyl)titanium dichlorids,
bla(trimethylcyclopentadienyl)titanium dlcehlorids,

20 vls{tetramathyloyclopentadienyl)titanium dlchloride,
big{pentamethyloyclopentadienyl)titanium dichloride,
bie{indenyl}titanium Jdichleoride,
bia(4,5,.6,7-tetrahydroindenyl) titanium dichloride,
bilg({fluorenyl}titanium dichleride,

25 bls(2-phenylindenyl)titanium dichlorida,
bia[2-(bie-3,5-triflucromethylphenyl)indenyl] titanium
dichloride, hig{Z-(4-tert-botylphenyl)indanyl]titanium
dichloride,
blg(2-{4-trifluoromethylphenyl)indenyl]ltitanium dichleride,

o bila[Z2-{4-mathylpheny]l}indanyl]titanium dichlorids,



"Qathyl', "QlsogropYl', "dlphnvyl', "“dibenzyl', 'dl mathoxl de'

"dl et hoxl de', 'dl-v-propoxlde', 'dlleopxopoxlde', 'di-v-butoaide'.
"diieobotoxlde', 'Ql-tart-butozlde' . 'dlphenozida' or z
"di[2,6-dl-tort-butpl ppbavozlde)'. A fugther ezengie of the notel conpound
repraxantad by the foraoln [3], whereiv N 1e n nl akal ntou So a conpouvd

repr asevi _the f_q“l 9% | 1Ry lgr%] X\% io
vherel a egﬁfq% &ﬁ 3 {§#§5£§ég¥b§8%§§8%ﬁ%heay roupo end -, %, R
and R ~ eb@ﬂ?%¥{%@@%d¥ﬂdéﬁb u%ﬁf}ﬁﬂbﬂh iqeiku&HQH9519@@Mthdhhe Polovlng
Pabl6 1 to 56 Teble 1 R hyIAcennphthyI Dg R" 6

R'X . F%y%&nﬁﬁ&ﬂﬂﬁ&ﬁ&ﬂ?ﬁfpéﬁ%uﬁétH?EbeAG@ﬂamhﬁhmdnfﬁﬂF?tﬂinnium

R'X .x".Clx' .Cl% - X .Cl1l8"-R'-HR'-8". net hyl AceveDhthyl Dp R' 6

R' Xr - % -1 %t%l-lzrid% eRe1RpeHR AR anpl mmmbphtmtmyuﬂ Afchlorids,
R'%B-X'-NathEIA' R -nmethyl % % -vet byl R'- R"HR'- R ~net hyl Acenephthyl Dp R' 6
R' X 5% - EFEF wnxtﬂ&wm %lu}?mmka mﬂwumeﬁﬁyhmm hgl by R" 6
ffyxR.Xb X ety F e SoRlatA TERLRY I BLERTLR S, HR - R - met hyl Aceeepht by
R’ A ft,, %B{%u%a%myl%%l%’éﬁﬁé’ﬂgﬁﬁ' COPLRRIL R e adfumN as B 141 £genatht h
R‘ R Krel atha Fynlﬁcl%pdhwéﬁybtlﬂhBruRﬂ%'iﬁnmiMéﬁﬁ@@pbbhyl by
R' 6 R'z - X' -peenyl'x' -x" -phenyl z' - X" - phenyl R HR' met hyl Aceveprtt hyl
by R" b Rh%bluvbﬁ@ﬂ@fﬁn#%{1Hﬁﬂwﬁfli%&ah?mvgﬂﬂHMﬂﬁEdeﬂﬁimtfﬂeof t he maces
canmpouve rnpreeencee bg the foxmuln [ S[ are oOrpcunea in which a " nickel
etod? in Dhetﬂmnbhwéﬂmﬂhdnﬁnﬁnﬁdtkrl[bonﬁEUYéauﬂﬁnﬁﬁﬁﬁﬁimﬂﬂ@m‘peIIeG ~m
ntom, a "cobelt atom, rhoel um st ow ruthanl um etov' . Exenpl ae oL

the vetnl ﬂ&aﬁﬁaa\#&ﬂr-eﬁr@éﬁwﬂoﬁ{ ﬁﬁlp@HﬁF&iﬁ-@ﬁl)\m%wH le mirov

atom eradichloridn, athylunab;s{2-mathylcyclnpentudianyl]titunium
dichlorides, sathylenabls{3-mathyloyolopentadienyl)titanium
dichlorides, sthylansbis{2-n-butyloyocleopentadienyl)titanium

18 dichloride, athylanabls{3-n-butylcyclopentadienyl)titanium
dichlorida, |
athylensbia{2, 3-dimathylcyclopantadianyl jtitanlum
dichloride,
ethylenebie(l, 4-dimethylcyclopentadiaenyl)titaniom

20 dichlorlde,
athylenebls{2,5-dimethyloyclopentadienyl)titaniun
dlchloride,
sthylenebis (3, 4-dimethyloyclopentadienyl)titanium
dichleoride,

25 ethylenabin{2, 3-sthylmathylcyclopantadianyl)titanium
dichloridms,
ethylenabis(2,4-ethylmaethyloyclopantadianyl)tlitaninum
dichlorides,
ethylenebin{2,5-athylmethylcyclopentadlenyl)titanium

o dichloridas,



57 1 bie-[1-(2,6-Q vet hyl Bhenyl | m vo) et hyl ] Dyx161nelr Ov 61cDlor| ee.
1.6-bls-[1-(3, b-ell aoHroppl Dhanpl | m no)ethyl 7 ppil Q nal rov ai cbl orl ae,
3, 6- D e-[1-(3-text-DUtyi phanpllnivo) at hpl ] pyx! di nei xov f al chl oxi de.

[ byQotils(3, b-dSne2bpl BYrnx01plj boi ntd2 ron Chl ori ae, .

[ hyerotrie(3,5-eiethpl pprazolpl) borate]irov ehloriae, ne
| Dpar Ot r | athyS-emletfxis P/t ytRPLAZCHE1CRO YR el &by DY t B€anfamoonDOUnes in
wni De aicelorlee in cne io above-nancicvee |Iron aanponan ie cenyee co
ai erom aedighllamkd=ze, eiioel ee. etmethyl, eleceyl, Aalleoeroppl, ei peenpl ,
elDevayI ei met hoxi ae, ~ni et hoxi aa, ai-n-propoxine, niieopropoxiaa-,

-a- bctoP|éﬁlﬁﬂﬁhkmé%o&tﬁetréFEFhﬁﬂﬂﬁﬂiﬂnﬂniﬂiiﬂwﬁbhbh *ﬂ Bamor
a1(2 6-al-tart-butyl Dhanoxl de)'. Purther exenplee of the nmetnl canponma
reyreaevt b} Gormula [5/ ere conmpovvav obtnlnea by obenAlnA en | ron

b Ok
tont® | S0SERIASER T A it 5 tERBe PR At bt FhEhnakE Coupome
Dr t Q Otl:ll JH‘E‘E < n ny
égablegﬁregagﬁpl I ?iiagng (Oyc %%Ig%?%g?'e:ﬁﬁr)ﬂff% tecrri"arlygpﬁt I%ani u?l arlf)l oxi ee] .

I't - oxoDi efthe@areimydlseyereas!, s Bshabph | { BaPhReNQkY )k 38 Gl &0bRRAoT1de,

nmet hoi i ae7. u-oxobla[leopropYIIeene(cpclopantea anpl 7
(3-tart - bethy-lemd iyl 4 25 DDevot gt rabyidvroiaidenylicditarium dichloride,
K- oxoDee[ | sopr CDPI | aeva( cycl oHent ndi enyl )

(3-text- DBF?Ilmikﬂ/ﬂ Z'SIWMWPFFMGWMWI%MQWM-
onl 0B ac] SHRTIHRAA LT TRRT LU ERBAIA Ararsstdfoteny )
EZ)xgl?leg?lré%gﬁﬁ%ﬁ%@gr@(%ﬁeﬁ?ayﬁﬁgp%vt aQ evyl)
{pentansthyloyolopentadienyl)titanium dichloride,
ethylana{cyglopentadienyl){indenyl}titanium Adighiorids,
ethylene(mathyloyclopantadienyl) (indenyl)tlitanium
15 dichlorids,
ethylene(n-butylecyclopantadienyl}{indanyl)ltitanium
dichlorida, sthylens(tetramathyleyvalopantadisnyl)
{indenyl)titanium dichlorida,
athylena{coyclopantadianyl}(fluoranyl)jtitanium dichlorids,
20 athylaene{methylcyclopantadianyl) {fluorsnyl}titanium
diochlorlde, ethylene
{pantamethylcyclopantadianyl){fluoranyl}titanium
dichloride, ethylena(n-butyleyclopantadienvyl)
{fluorenyl)titanium diochlorida, athylane
25 (tetramathylpantadiaenyl) (fluoranyl)titanium dichloride,.
ethylene(indanyl) {fluoranyl}titaniim dichlorids,
isopropylidenebis{cyclopentadienyl) titanium dlchlorida,
laopropyllidenable{2-mathyloyolopantadianyl)titanium
dichloride,

ag lsopropylidanebils{3-mathyloyolopentadlenyl)titanium



s (3-tart-DUtyl-5-nmethyl-Ypnenory)til2nnlim ahlor 16e],

k- oxobl s[ | vapr vDYl | deve( mat Gyl aycl apen2aQlenpl)

(3-tart-butyl -5-mat Gyl - 2- phanary7t 1t avl um net hoxi de7, H

- oxobi s[ | eoHr oDgl | aena(t e2renet hpl cqcl agent nQ evyl) (3-Dhenory)titmnm m
ahl orl ae], 10 4-oxobl v[| sopi oDYyll6ane(Letrenethyl cyal opevtaal enql/

( 3- DDanor w) hih gh-1aget hoxl ae/, 1t -oxobi e[l eoDropyl | aene

(tetremei hpl cycl opevt aQ enyl 7(3-tart-butyl -3-nmet hyl - 2pnevory)tltavim
pnl or | ae] Leapropgbliddnetopyin dbveyloyolopantadianyl jtitanium
(Letrenet hyl cyal oDevt edi avpl ) (3-tart-butyl-3-netbpl-2 15 phevory/titm m
met hoxi defllaohdnoidw . n- mret hylvllylene(cycl oBant eQ anyl ) (3- phenory)tltani m
rhlvrlael, k -oxobls [6]lnetn 1911p1ene(a{n1opeviedlqulz
(z-prtevo#???IQ&ﬁi@Mﬁﬁﬂhﬁﬁ&%&WTB%FYlGTG opentadienyl}titanium

- oxobl s[ al_ne | ei |l yl eva(cyol opan2aai enyl) 30

(7-t8rt-CﬁiﬁhEg; hyl - z- pDenOry) tit eni m nbl ori del

Y-azoDi ef | el,lyl ene( I j

(2t art - PR B CE S8 o PP T Brbacmontpgtenyt) citentun
-oxoDi e[ dyiehhplefLplene( et hyl cycl oDent adi evpl ) (T-phenoxy/ 2l teni m
aDl oride7. 15 k-oxoDi e[ al met hylsllylene( mat nyl cycl oBevt aai enyl )

(~- Bnavor ¥jpbptapyMidRicends4e] , 4 -dinethyloyolopantadienyl} titanium

|t - oxabl e[ d7mat hylv1llplene( et hpl cpal opent n6levyl/
(3-tort-batyhldrddehyl - 2- pnavory/titenl mchlorl del.

4- oxobl a( 6l net nyl ei i yl ave(mat hyl cycl opant aal enpl) w

(3- B8r t - BURYPLSPHIAARNER Loyl e hT LRTRE ORIt LenyED titaniu
It-oxoblv&giggtnéleiIyIena[LatranethyIcpanAavtadIenyI) (THhenory7t| t enWn
chl or | de7>*ER5860RLdl nat eylellyleve(t et remet eyl oyol opent ndl evyl )

(z- Heanoa = | A6/~ Sy

1 oxobi o( HYIRERPYZTHRIEAG o M- qumothys crotgpeptadipnyl) titaniue
(3-tart-bgiyhiariat pl - 2- DGBnoap7t| tnl um obl orl da] .

R-oxobl v[ 6l netrtylsllplena(tatramat hyl cpcl oHeat edl enyl)

(3-tart - biagpropriti@nnabibcnoaeé thyens thyieyiedapdeitadienyl }
Gl-/t-ozobl e[| soHroppl | deva(ayol opent edl evyl) no (3-Bhenoxy)titm uni,

Ql- 18- oxobl tpndupr dgyhilgerisiecpol opent ndl anpl )
3-tort-butyl-5-metrtyl -3-pbevoap721t nlumnm
e bR UPF ORI SAAAB I ek T T L SE B A CEPRAN KA RATbY ) ¢ t enl un,

if di-a - i sQHr | ve(vetrtyl cycl opevi ablenyl)
(3-tort-bﬁ?§?bg&#e ﬁﬁ a%#%#%kmy)tltn1nv], d1- J- oxoO0l e[ | soHr oHY116eve

(tetrnet ni’hE%{fBB?ﬁﬁ@n%@fﬂﬂ){ 1 % 4P oauthyt 83cdpentadienyl)
dl-1t-ozobl e[l eopropyllleva

(tatrenetttyhayemopevihadiramdd j (3-tent-butyl -5-vathyl -2 zo ghevoxy7tltm unv,
d1-R -oxablv [ ELCet hylvllylena (oycl opant adl enpl) (2-Dhanoxp)tltm unv.

di - @0 - oxabbeprbprilidentbirdin(epztivrbme hikdnyiclopantadianyl)

3-tart-butyl -3-mat eyl - 2- ppanory721t M nv ,
d1-u-ozobF¥EE2$HFh§4§§4ﬁE@#E%ﬂEteyIcyclopentedianpl) P~

(3- Beenoxp7i 1t nluny,, dl-!t

Coevon o bFonERpE i aeTerts (At A ST R Bl P S tati9RT 1 an .

dl- u- oxoly e b
(tat remﬁ%ﬁ%ﬁo%&%b&é@% “7( M phevoxy7t | t eni un¥ end
d1- R-ozobi gb@t¥pyny uhbpiame £l orel Ryt EPEEGRAR M tWldny]l )

15 titanium diochlorida,
laopropylidanabls{tatramathylayclopantadienyl) titanium
dichloride, isopropylidenebils({indenyl) titanium dlcochlorida,
lacpropylidenabia{4,5,6,7-tetrahvdroindenyl}titanium
dichlorida, isopropylidanabis{2-phenylindenyl)titanium

30 diohloride, lscpropylidenebis{flucrsnyl)titanium dichloridas,



SO (3-tort-butyl-S-neteyl-2-peevory7titenlun]. 60 O her axenpies o the
conpouvd (B/, wherelv the notel etom 1ls a nlakel ntom nra nickel ,w=orl G,
nl akel brom de, vlckel |oHi da, vlckel eulnte, nlakel nitrate, nlakel

perahl orete, nickel ncateta, niakal trl44 vorceceteie, nickel s oqgavlde,

vi ckel oxnlete, nickel ncetplecetonete, DI S(ellyl/ nickel,

01s(1, 5- ovid gned o £x&a ¥ | 8% Bl opdin@dmredfsly, 13- oycl ooct edi eve) ni ckel .

61prt lorobl v(ecetovlttlle)nl ckel. 6l1lcrtIorobiv(bevsovl12rlle)nigkal,

oer bonpl XKGetnanoflyloirelopbptaddpihyls/tnltdsdum dichloride,

El ah1ox001s(tr | at hyl phovphl ne) nl ckel , 61- nnet obi 6

(t r1 phevpliBvovDipmel ddma ey cleppokiaddien e ddmepht heAninial |

QOtloroll, 3- bls (diphenpl prtoegd nc)at hne] vl ckel, ss
bi e[ 1, 3- DEs(BIsFiAn mﬁ%%mayé#ﬁ#éﬁﬁ%zlwclupﬂntudianylJ

glé?%lé%%é’%ﬁé%éﬁyﬁ@ﬁ%bﬁﬁtleg?ghlglgﬁé%gﬁ{(gl ?k'?lai rnem ve nl akel vl2xate,
30 Exanpl asos (gt LA Cbu kP e RNl Pl b BRRY YRR O
nre viedl WNReAIDH BC 2t OBSHLop¥ETRnH & (tafvraaid i ferdlyspdh vRRX RFhoh! or I'da.

knaxenpl at heracf, wherein tee ne2el atomis a eeneriumatom iv

bls(yent ereintynoio)l tapieat Bah ey bhe evidleumisopspyli@snay Qrot uren. An
exenDl e i herecP, wherein the ne2el etoe ie nn pttareiamatom Sn

Di s( pent erff@TRlcRed tptienyd dofLipreayd))dhtestinm tdtekbyt8eur en. The
nDOVa- nront | oned conpounds ae t he ccrrpouncg (B) magl no be used singly, or
may e usddCRTEFiHLRS ORe bRy FECOPPRFadlenyt ) {eleeFernThd E4podvd (B)
la preferahly .a | nl oovpouvd (netnllocene nmetnl conpovvd), vrterelv nt
| eeet O/eﬁa"%f'\?ﬁr}eléﬁ"farrml e [dl 1le a cpcl opavtedl anyl type onion _

skel et on- GRGLRIOHMIA K - BT PP EEy RN opand A ety CPIPLYY HaRE R )

titaniom dichlorida,

leopropylidene{tetramethylicyclopantadienyl)

15 {fluorenyl)titanium dichloride, isapropylidane
{indeanyl) (flucrenyl)titanium 4Aichlorida,
cyclopantadienyl(dimethylamido)titanium dichlorids,
cyclopantadienyl{phancoxy)titanium dichlorids,
oyclopantadienyl(2.6-dimethylphenyl}titanium dichlorids,

20 agyclopentadianyl(2,6-dltacpropylphenyl)titanium dichloride,
cycleopeantadleanyl(2,6-dd-tert-butylphenyl)jtitanium
dichlorideas,
pentamathyloyoclopentadlenyli2, 6-dimethylphenyl)titanium
dichloridm,

21 pantnmathyluycloﬁantadianyl{2,E~diiioprﬂpylphanyl]
titanium dichlorids,
pantamethylcyclopantadianyli{2,6-41-tert-butylphenyl)
titnnimmdichlnride,indanyl{2,E—diinoprapylphanyl]fitunium
dichleride, fluoranyl (2,6-diiscpropylphenyl)titanium

30 dighloride,



S those reepresented by the fvllovling fornules [9] to [11/. R e
M-X,x R~ R~ A \ Cl d51 / RR Rx R-p ,x,\ w3 ,R- ~".JYO Nv
65 Rxi \ Ax X Ae / RRx LIO Ry / Rx, R, \ ~ Rx, Rg R~-iA ~e 5
eiX\ W VRRS~ MXiiMIJVRSs R~ ~\ A6 / ~RSL 111 Rna/
RaJ Rx Rsx In these foivules, eaoh oP N to H ie |vdepevdevtly

ntom of tfee@iowmtly Xdmid®) et Bk fihizuktdoa op &t Bl @Dl 8, 2aech

1s | ndepevdev2ly v, atomof the GrouH 16 of trte periodic ruble

el enevt e; edbamad i Iitol tan sam dt ohlokitdete G oup 14 of

of trte elenents: each 62
{methylamido)tetramaethyloyolopsntadienyl-1, 2-
ethansdiyltitanium dichloride,

5 {athylamido)tetramethylcyclopantadianyl-1,2-
athanediyltitanium dichloride,
([tert-butylamido)teatramesthyloyralopentadienyl
dimethylellanstitanium
dichloride, (banzylamido)tetramathyloyclopentadienyl

10 dimethyleilanatitanium dichloride,

{phenylphosphido)tetramathyloyclopantadisnyl

dimeathylsilanetitanium dichloride,

~p\ , X" yJ~
,r/ NSl Jv
59 Rv e~~p’
Rm R5, \

n 1o notel
of A to A
of the

irte periodic table

{tart-butylamide)indanyl-1,2-sthanediyltitanium dichlorids,

{tart-butylamido) tetrahydroindenyl-1,2-athanediyl titanium

1= dichlioride,
{tart-butylamido)fluorenyl-1l,2-aethanediyltitanium
dichloride,

dichlarids,

{ftert-butylamido)indenyldimethylallanetitanium

{(tart-butylamide)tetrahydroindenyldimethylseilane titanlum

20 dichloridm,
({tert-butylamido)fluoranyldimethylgllansatitanium
dichlorida,
{methylaminonsthyl}tetramsthyloyclopantadianyl
titanium{IIT) dichloride.

23 {dinsthylamincethyl)tetramathylcyclopentadianyl

titanium{III) dichlorids,

{dimethylaminopropyl)tatramethyloyclopantadianyl-titanium

{III}) dichlorids,

{(N-pyrrolidinylethyl)tetramsthylcyclopentadienyl-titanium

30 diohloride,



of CA' Lo CB 1le a grouB Dnylng ncycl opentedl evyl mov vkaletay % to %.
Rto A. RtoR. R LoR. A toHand R to R ere | vEependently n
DpErogen etam a hal ogen etov, a Dpdrocnbav grouB. n eubetltuted ellyl
grouB. a DydroCerbon 5 oxt grouB. n 61-8Detitu2ed mna grouH n
rtyQ@ocNrbon trtlv group or n Dy6xocerbov valano grouB. and R®" to R, R' to
R. R Lo B-q1dbthelhiniaboRabiehddndByydldlieh0aBbiyd 2Nl dm NY OF A
Blurerlty o rlnge, vhicD my De nroneilc rlng(e) or van-arova2l C rlng(e);
n6 each o Mohbofdday matomof 1o trte G ouB 16 of tDe perlodl C tnble C
the elenenta. BxenBlae of H to H 1n the foivules [9] to [117 nre n

t1tm um at@FFlepenrkedhpomlé o nard ty Huinaapt aroaenpleEdrosd v n titani um

atomor a r.oonl aiom Exanples of CB' LC Cp' 1n the formulae [9/ Lo
[11/ me | sﬂeﬂ’)"%"rrﬁgubet | t ut ed) ayd oBent ndl enpl group, m A

‘- (eupetityted)] r eolrpg'-(eubeltute% renyl  9rouB-~
saeaiTiC i S ePEr A rBY T e e pn S AP g ) bR

p' - mat hyl qycdwneviedl evyl grouA. m P '-dSnet hpl cyal opent edl enyl grouB. av P
zv '-trimthyl cpcl opevtadl evpl grvuB. mP '-tetrmathyl cycl opevi adl enyl

9rouB. an B itetivbspa[ arevtagievsk 10muthy 18 thy D) PhaAbkyICc! eRewhAdie VY|
group, mA '-isoA=0Bpl cycl opent ndl evyl group, an P vs

- v- but pl cytlaiBawit die engl 2¢F dbpobem [A Secibnd yivpyfhepartyadidapllivdy oup, mP
-tart- QU yl apd opant edi avyl grouB an P '-ghanyl cycl opent edi evpl grouB. en P
' - 2r | mat hpBehhesAed®Bent edi evpl grvuB. en 71 sv

‘-tart-butyldl nethylsllylo oBent ndl anyl group, mB 63.'-lvdenyl group,
en pi9 - el TTREAGTEOE BB ATPR Lok T | (RICGB PBPBAEY oit L fan Yam

A' - v- BxoDR, jld'hdlq:\'/ﬁ/i group, mPpP’ -1 aopr oAql | vdevyl group. ev n-n-butpl | ndevyl
gr ouA an -tart-%utyl | vdenyl group. ev s'-Drtengll ndenyl grouA. an P s

-netrtyl Bhenyld devehe 8L RY4A - HaR hydeRill ﬂ-VtSi?tEﬂ Whi m £y i
"-trl mat hy1e11y11ndevy\‘l3|L grgup. m ‘ralr ' -tet'lt%ﬂahydro v%eép?ﬂgr]ouﬁ. t?ﬁn o

U - Pl uoxewWllchArafe £v2 V2 ! nptllEY hirfl base upime 104D, 6 Mt 6r 6+ Bat kL phialndorevy|
group. en u'-tort-butylfluoranpl graup,mt7 '-61-Leit-QOrtyl Pl UO evyl
gxoup. m P tiganisiyeplehlioxddpl. group.en 71' -6l Ahenyl flunrevyl 9rouA m 71

'-trSmei hys1lyll uorlengl grouE and m D '-blatrSmeth e11y1P1uorenéI group,
prefBr abl ¥ rh A L4 c Hpdut hBFERpEegtoby EYaT ¥ 7L e+ PRRRGEF dpetl EBRAVE

9r0up, It Bt dh OVEAEPEYLOTLEIDN O el s R 1 groun
e A B S A
Lo A avd BicAoA'1de), Lhe fornul ae
[big{trimathylsilyl)-1,3-propanediamido]titanium
20 diochloride,
[bis{tert-butyldimathylsilyl}-1,3-propanadliamidc]
titanium dichlorida,
[bis(2,5-dimathylpheanyl)-1,3-propanediamido]titanium
dichloride, |
15 [bis(2,6-diigopropylphenyl)-1,3-propanadiamido] titanium
Aichloriaa,
[bim(2,6-d1l-tert-butylphenyl)-1,3-propanadiamido]
titaniom dichloride,
[bis{triisopropylsilyl)naphthalenediamido]titanium

30 dichloridm,



no [9] is [117 are n fluorlna atom a chlorlve nivm a brom na atomend m

| odl ve atop, Brafarablp a ortlorlve atomor a brom na atom and vora
preferably a ahlorlve atom SxanDl es of the hydracerbon group of % to %,
R to R, Ay tOR, RRto R, Ato Raad R' to RIv the fornmulae a L91 to |
11 ] ma en alkyl grout', en arnlkyl group and aryl group EanmAl ae a sel 6

al kyl grOq'ﬁi%r[%ﬂ.u{@éﬁ't)'iﬂﬂi?ﬂ?nuﬁﬁtﬁhﬁ.\éhaﬁi%&d&]ﬁ’i@éﬁ% 8X8Hloriue,

| sopropyl group, n v-butyl group. n eev-buipl grouA a tart-butyl group. m
| eobut yl gmau&tﬁrﬂkﬁnﬂﬁydiﬂéﬁufism1?&9&&@&ﬁhdﬂih&hfhﬁiﬂbipemiwingﬁEUp, a
0o v-beryl group, a v-ovtpl group, a n-decyl grouA, a v-dodeayl fia
group, n-@gdeidaadye . group end a v-el cosyl 9xoup. These al kyl groups ny be
subetltuted with a hal ogen atom ouch ee a fluorine ntom a onlorlpe atom n

5JOE1nehaﬁbﬁﬁdﬁﬁ5¥1Qﬁﬂ?k#%mﬁbhftl#ﬂﬁﬂééﬂ@hﬁﬂﬁ%ﬁm®4i§ﬁé@?]téﬁﬂéiuﬁuted s
N P '

ot or%m;t ﬁevﬂa{?ﬁa %m”%%%mg.t%gﬁ&bh H"aéﬁ*&%r ggggﬁpi ’

ol uoxoReasr kR LN A ER BRT O F el R BRI P oFout”  eyar
ahl Oxobutxhyaea&&qm ﬁvﬂ@ﬂm}gﬂ) iexeb ﬂ%r&w%‘am&faauet ad al kyl

grout's my al so be substi t ut n en orry AroaD sum es n net bonp group
and an et n@iph@iedids, en nryl oap grouB soon es n Dnanory group: or m

ar el kyl oxy gxou8 ouch ne n Devzyiosy group. 15 1Te al kyl group in the

Por mul ne [h9dfotte s {3l 5-dbesphelpyabkylnlibloyaty joutantwmyvg 1 to 20 cerbos
atons, and nore preferably nwethyl group, an ethyl- group, m | sopropyl
grod® , atfarPlegde .ArouD an |sobutyl group or n text-pevtpl group.

Ereyl ee pPbrte Noliod group.p ve.Lo %, Ry 1q,q 20 RIPRR 10 R
W orout e T R R T BT PR P o) Cap,
A e T 2 ey gt e
a( 3, 5- di necthphybanyle) metdyl gr oup, a(2, 3. 4-tl mat hyl yhevyl ) m hgl grout', n70
(3. 355 tlPELEzkgner%g!%@?!ugégégg}rgzolyl}mathyl]titanium
trichloride,
Sti11! further examplee of thamatal compound rapreasnted
by the formula [5], wherein H*is a titanium atcm, are compounds
in whioh "dichloride” in the abnova-manticnad compounda is
20 changed to "difluoride”®, "dibromide®, "diiodide", "dimathyl”,
“dlethyl”, "diisopropyl®, "diphenyl”. "dibenzyl",
"Glmethoxide”, “diethoxide”, "di-n-propoxide”,
“ddliscopropoxide®, *"di-n-butoxide®™, "diisobutoxida”™,
"di-tert-buntoxide”, "diphenoxide® or
25 "di{2,6-d1-teart-butylphenoxide”, and compounds in which
"trichleoride® in the above-mantionad compounds ia changed to
"trifluoride®, “tribromide®, “triio@ide", "trimethyl®,
“triethyl™, “triisopropyl™. "triphenyl"™, "tribenzyl",
"trimsthoxide®”, "triethoxida", "tri-n-propoxide®,

16 *trilsopropoxide®”, "tri-n-butoxide®, "triimsobutoxide®,



65 (3,3, 6-tin2hpl Dhavpl /met hyl grouB a [3.1, 5-t Snet hyl Dbevpl ) vet hyl group.
a (3,1,6-tivetrtyl Htnyl)nme2Gy1 group, a (T, 3.1. 5-tatrnme2byl Dhavpl / nmat hpl
grouB a 7 (2,3,1, 6-tatranet hpl pbevpl /vet hyl group, a
(Z,3,5,6-tetraneLrtpl Brtevyl/netrtyl g?gup, n (DSVi anmet hpl Hhanpl ) mat hyl

a

9rouB m (et hpl Hrtenpl / met hyl group, n- Dr oDYl Dbevpl ) met hyl grouH m

(1 eopr opylyHhav IP%rve hyl aroup. a - but I?pan.pl thpl group, 1o a

(eeo- but yl §ﬁ§ﬁ$ ﬁd%q]r%)/ﬁm%rcg?/&a F%gPF?Béf Bhe\?gl]‘JlT;iaet hpl group. n
(v-pevtyl B l5) ety I , LREAPeDi=pr t evyl ) net hpl grouB. n
(n-rteryl p??g'gyl';gsté#byﬁ%fgl{%??aﬁ?v-actyl prtenpl/nmethyl grouB a

(n-deoyl prtenpl ERQiufide 88 \WHR nathblddnfiasyd Papeeadnt®l by\hagEoogula
vaprttrtplnetrtyl group nG 1s m nt hrecevyl netrtpl group. 7Dese nial kpl

gt OUBe nay 5he Shbesladw’ets W khracheagetontcmadasin teman Bdmpomle thbam n
ahlnrlae ntom a broaiva etomand en |odlne etom mel kory group each es n
mat héry glouwhdol m Athoapigmoagomfl dmytdey afpoe ekl eeed GRABROREIEr ouBr
ao or maral kgl ory group such es a bavzplory grove

1' haer al k}BgPEADEAtH &Toardy U] RETOPRAED 1 2 €M’ e 08T FDI o R4+ WP kBEOW oup hevl ng 7
to 20 carbav ntqQne, end re BreEernbly a Qavxyl .aroup. e uyl
group of %s to X 'ﬂﬂggt%“fm ﬂéf%%%%ﬁﬂﬁga%,mﬁqd% %Beﬁgrﬁgll?o R la
t he fornmul [ 11J: ere.n_Rr yi u 2-toipl group, a 3-tolpl
group, a é?’tﬁdl y “g%éﬁﬂﬂa gFBPrgﬁ'S}k@g’I’r SuH & BIilrl‘?ryl yl group, a 2,5-rylpl
group, a 3,8+ ¥ekthydleidbhi Pl Sal) LYl phedioup, 52 -3, 5-ryl pl group, a
3.3,4-trSnetrtplprtevyl group. a 30 2,3,7-trimai byl Hhenyl grouB. a

3.3,16- tri vamehyhewszgricidnickab a2pfpfideSnet eyl Dheupl gxoup

e3, 4, 5-trt mat hyl Heanyl gr oug. a 2,3,4,5-tatrnet hyl yhanyl grout', a 2.3, ,

6- t at r et RpRpeapdihygmnmbia D{ 88 k-4 6phenrdedhSl'yhenyl grout', a

pevTnelLCpl eevE'I ArouD mat':%“l? rteé/.ﬁl royp. a s n-proHPl Dhevyl grout',
| eoyr oy Yl JEOABYIGHARP LRl 1§‘F§rh BFg‘E)'vigﬁp, a se0-butyl prtevpl group,
tart-butyé{pgeqﬁlﬂtﬁé’(ﬂ%uhaﬂllefgl?gt_xl_gggg)r{,&_gr&ug, n n-pntyl peengl group.

veoHent yl Ahavpl~gradup, nv-e een oup.” a v-oCLyl Beenyl ArOUB. a
v-daoyl pr4@0gl. pHpHR ok 2l T &R eaKL Bea Broidsp a n-tetrndeapl peavyl
Aroup, a vnprttprtpl 9x013D and m eat et areayl At QUp.

15 2,2'-mathylanebia[ (4R) -4-phenyl-5,5"'-

oo 3

dijmcprepyloxazeline nickael dibromids,
2,2'-methylenebla[ (4R} -4-phanyl-5,5"'-
dlicyclohexyloxazeoline]lnickal dibromide,
2,2'-methylenebia[ (4R} -4-phanyl-5,5"'-

20 dimethoxyoxazoline lniankal dlbromids.
2,2'-mathylenebla[ {4R)-4-phenyl-5,5'-diathoxyoxazolina]
nlickel dibromlide,
2,2'-mathylenabla[ (4R)-4-phenyl-5,5'-diphenyloxazolines]
nickel dibromlde,

8 methylensbia[{4R)-4-methyl-5,5"-4di-({2-methylphenyl)
axazoline]nickel dibromida,
mathylanabia[{4R)-4-methyl-5,5"-d1-{3-methylphanyl)
oxazoline]nlickel Adlbromide,
methyleneble[ {4R)-4-methyl-5,5"-dl-{4-mathylphenyl)oxazol

30 ina]nickal dibromids,



'fheee nryl grnupe mmp be subetltuted vlitC a hal ogen atom each ea a
fluorine atom a aelorive ntom n bromne atomand m| odi va stove m el kory
grout' nmaC ee a nethory group and 1s methory grout'; m6cylory group eucrt
es n yhanory groupr ox mnral kylory great' eucrt ae a benzylory grout'. Tea
aryl group iv tee formulem[9] to [111 is preferably m 62yl Aroup having 6
to 2D aer Qagnhat asb 1 £ ph&feyabkysa_yee mLmﬁﬁﬁﬁk?ﬂﬁhﬂ'g subet |t ut ad
allpl group of? % to%q,‘nlgr' LO R'I;QFA" %{o R'",\{R" Lo R, R t% and A" to
R iv LeeokE@zoilline |nAloMed [Airgmi@®ea sS11pl Aroup subetltuted vita n
rtyéroaerbov grout', evd tee Cp6toanbov BrouD mmy be eubetituted vl 2h a

hel ogev amsfhylacehd sd (HRiord meatiphr 3a56r ol Snaadttamynindny:¥| ve v nt om
and miodine etamm _ev el kory group such es a netrtOy group and en ethory
gr oup: n1€F9F8#}“@ﬁ6&ﬁk§Gcﬁﬁé§? R@vory gxouDn or m arnLkyl ory group such

ne bevzyl or ouB=_Snl dy ocar.bo royp.,.le ,Brefarnbl p mal kyl group
Cavi Ag 1 ?8¥Egi8HBB&BRJ$%y%iﬁﬂﬁtﬁﬁgﬁgtﬁyrdérégoﬁﬂﬂ§9ﬁ§ﬁhiﬂ%£ , a Vv-yxopy
so grouH m.hsQp p, - | grout', a seo-butyl gxouB. 67 a
text-DUyl g?ou%£%¥béogu?yF%?%&é%ﬁg'v-pentpI 9rouH, a n-heryl group enG n

Cy0|OharYhagh?mEhaE&amdﬁﬂEbﬁﬁ&RWLfﬁﬁbtﬁ?lﬂzﬁﬁﬁﬂlhaA@qum 6el G eube212ut aG
v1lpl group ie prePernbly a s novo-eubetltuted ellyl grcug having 1 to 30

car bon aZoyeleuobaes }dnietkwil elitpdoiasp. m et bplvlipl grouH end a
phenylslipl gxougi a Gl-aubatltuteG 611pl group nevlvg 3 to 30 cnban atons
such ae aastheihpebisdesndmaid 4B} -G oheyhelepazgldoe-F. 1d 1.1 ghavylvlilyl
gXxouH~ or n trl-subetltuteG 611pl group having 10 3 to 30 onbov atons euan
ee 3%t ri nEYBpeBR2RTENGIIBI Ok ¢ %RF@E%&&yl group, n tx1-v-Hopglellyl

xouD, n r 1s11nl gr.0 trd-v-butylellpl gr.oup. a
%rl-sec-Eéé£ﬁ§£§§§E§PiaﬁaE§ﬁﬁﬁgﬁEﬁ%g yigfféfié£§65%%1{ni-lsobutglellyl
flroup, sgt@ibnBhns§los! \Kﬁgﬁgégfwg. a 15 trl-n-pevtylellyl group. a

trl-v-nerylsllpl group. a trlcgolonerylsilyl group end n Lxl Hnenylvlilpl
group, enflafityiasenpagheiald(yrlrd métypsdiniognawps.a’ -
tort-DUtyl dLOet nylsl1l1pl group or a trlpnevylvllyl group. ianD ea of ibe

DpG ocnmbovpxboaptipnefl 19%lche 190ditr@tlde. Hs. Rto R. Rto R R~ Lo ReaG R

to R 1n the toxvul6a [9] to [11] era en al HO roup, a nai kylory group enG
m aXyi or yZ g# bUBS T BHARPFEA 6L e 41 KEPHEPPYSub . B AdmetB R oxalinER R 1o

R, R- tog.afﬁg R ﬁd Rs to R 1v Lne fornule9 v [97 to [11l] ere a
mat bory dﬁ %5, ﬁBF; §FOUH. a Vv-gropoxp group, en Seoprapory group, a
n-DUtory ﬂ!?“fﬁaéhﬁiﬁﬁﬁﬂﬁgﬁﬁéﬁfﬂﬁi1£Béf%£%PUB°§9dQL%W%1&%a*' Yi@fy group.
a neopentory gxoup  a n-hariory ‘group. nToctofy group, a n- COXp group,
a n-pevt ndespsy 418¥Bmand N v-el coeory group.
2,2'-mnthylanabiﬂ[{4R]-4-iﬂcpropyl~5,5—di~n~
29 propyloxazolina]lnigkel Adlbromida,
nathylenebin[ (4R)-4-isopropyl-5,5-diisopropyloxazoline]
nickel dibromides, 2,2'-methylenebls[(4R}-4-1sopropyl-5,5-
dioyolohaxyloxazoline nlokel dibromide,
2,2'-mathylanabls|[{4R)-4-lacopropyl-5,5-diphanyloxazolina]
23 olickel Adibromide,
2,2'-nathylenable[ (4R)-4-1asopropyl-5,9-d1i-{2-
pethylphanyl)oxazolina]lnlickael dibromide,
2,2"-methylanabla[{4R)-4-1g0opropyl-5,5-dl-(3-mathylphanyl
Joxazolinalnloksel dibromide,

ag 2,2'-methylenabie[ (4R)-4-1ecpropyl-5,5-ai-(4-



so Tnese nl kory groupv may De sunetltuted win a hel ogev 60 etou eucD ee
n fluorlve ntom a aDl orlve nton, a Dram va ntomnme m lv6lve atonm en

el kory ArovB each-ne a nethory group mG m ethory grouDn en arylory group
ouch ne a phenory Arovp: or m nel kpl orysmgroup each ns a Denzplary group. s
The el HOry group le DreESrnbly m el kory group haYlng 1 to 30 carbon atons,

M nore predtHypPeiy ITPHRAE K 196QYR1 JRLI Y-S P8R, en | sopropvry group or
a text-DU2oxy group.” Eznplee at the exnlkplory group of % to %, A~~ to

Air, R-s th R-métisylen&big [ R4R)G R1adprdpiD-R-51a1iLPa-oxnulen 10 [9/ to
[11] me a Devzyl ory group, a (3-nethyl Dhanyl)nei hory G oup, n

( 3- net hy| geeripiaysienpl yogasod Lns 1od-aketthydigheomi dant hor ygr oup,
a(3, 3-n- netrtylphenyl)nethory Group, a (3.d- GBnathéS prtenpl) mat hory group,
n (2,5-Gret m‘iﬂ%ﬂp%‘}%éﬁbﬁﬂérduﬂﬂﬂé'ﬁ@}@“%»@ dthBrprtsnp37ne2rtory

EOEQEIﬁe%%ﬁ%%ﬁiﬁhﬁﬁ%ﬁi&ﬁé Egrahory %%SQ&PF?T%ﬁ%trtylprtevyl)netbory
0507t e SR B | R L IS A AP £ 40 (451 phevyl ) mat hur y
group, a dthdidg ﬁbp&f&%!hhﬁ%&%ﬁﬂrﬂ%oﬂ

(3.d,9-trl setbplpha Yetrtory group, a (2,3,4,9-tetrnethyl Hbanpl ) net hory
group, a xs 2A"3rbthWtamétie] #bypli¢ar)) Aty pr cFPUPxafoline-5,1" -

Q 3,5,6-tetrnetrtyl phenpl ) mat hory group, a (pentaneihyIDDenyl)netrtory
group, enﬂﬁﬂﬂﬂhqﬁmmqﬂ)m@@h@lydgbuup#da (n Droyyl phanyl /matrtory group, m
(IsopropYIpheva)nEthory roup | phanpl met hory group, 70 a

(sed y@pﬁemﬁ%qﬁﬁ%QQﬂ %E%Bﬁrﬂﬁ{4“694(@HQFRRR34QHE%9F}UEFﬁoﬂy “gi ouH. a

(v-haxyl p 0 ( hevyl ) nei hoxp group, a

(n- 9erylp%§ ¥¥’ nh y?5$%€% ﬁig ‘met hory group and m

ect hi eoevpl BBt ROV Ot 1 ST 51 - '
Thaeanrelkaorygro&%énnyDeeh%%tF?agg V|th%hqqiﬁﬁr%ﬁﬁﬁﬁ%h%ﬁﬂeg'é fluoriva
ntom a chyelorexdrd] | skor yenabauenG m |l oQ ne ntom mel kory qrcup

auah es a mat hoxp group anG an ethory group n marylory groves such ne a
phsnory 9&c@&p;- eyt bexl eavesth U fhpt vo §i BB -dudle oge-cap ybnxpt oL yngrBYUB.' -

13 oycloheptane} |nickel dibromida,
2,2'-methylenebis! (4R)-4-130butyl-5,5-dimathyloxazolina]
nicksl dibromide, |
2,1"-nathylenebis[ (4R} -4-1gcbutyl-5,5-diethyloxazoline]
nickal dibromide,

20 2,2'-mathylenebla[ (4R) -4-150butyl-5,5-d1l-n-
propyloxazoline]nickal dibromide,
2,2'-methylenebla[(4R)-4-1mobutyl-5,5-
diisopropyloxazolinelnicksl Aibromida,
2,2'-mathylenebila[ (4R} -4-1s0butyl-5,5-

25 dicyclohaxyloxazolina]lnickel dibromide,
2,2'-methylenabis[(4R)-4-1laobutyl-5,5-diphanyloxazolina]
Nickel dibromide,
2,2"-mathylenebis[ (4R) -4-1n0butyl-5,5-di-(2-methylphenyl)
oxXazoline]nlickel dibromide,

an 2,2'-methylenabis[ (4R)-4-1scbutyl-5,5-41i-(3-mathylphanyl)



1o The eral kplory group la prafarnDy m erel kpl oxp group hnvivg 7 to ZO
cnrbov atons, nE nore preferably a bevzylory group. 6:anplae of the

ds' plory 9rouH oP %-i to %, R-i to Rs~. RS to R~. Rto A, A~~to Rnod R
to R~ 1la the formmes is [9/ to QL11 ar¥ela prtevory grouB. a

Z- mat hpl phevory ArouH. n 3-net hpl phevory group, n 1-mathyl phevary group, a
3. J- QSmat hyk BERBON® ] JLOMAL A1drbublae! hpl Hhevoxy group, n

3, fi-QSmat hpl pheaory group. a 3, 6-il nat hpl phenory group, a

3. 4- Bnst tﬁJJBhﬂ:v@tlyyganaBiam (ARGl -t dipi fpens - gLoYd -ma thylphenyl }
2-tart-DUt pl-3-neth hevory group, n 2-tart-butyl-1-nmathyl BDenory group. a
3-tart- but%ﬂ@hﬂhij/ngﬁbﬂérﬁl F—"@@éd*-’ar 2-tort-DUt pl-fi-nethyl Hhenory group.

e3.3,1-tr t hyl H rouH. a 2.3,s-trl mat hpl pheaory group, n a
33,1 v A HRRER S o806 453 4 L AR ier hd BRbnor s or oup. A

3 Lors - UG s GRS ARl TN By L LR IPETTPL 7 67 G et by Hhavoxp

group. n sp 23 fr rgyB a -~o

2-tort-DUpi-6, sgiyisnt ?Hﬁgﬁgﬁé 3?3@“”%5@ SLRY=

2, 6-QL- tarﬂ&-ﬂ&ﬁﬂmﬂnﬁ@&ﬂ}‘lJ\BiHlei%reqlﬂicl-ﬁaﬁ &a@r&ﬁﬁae@t byl phanory group, a
l,3,1.5-tetrenet byl Ahenoxy grouA. a g-fort-DU pl-3,1,5-trlreetrtyl pbenory

group, a .2 'F6tththenants [ { gRARdv-AaypbgrolH 5, 5 - A1, -
3-tart- butyI 3.1,fi-tilmetrtyl pbevory group, n
3, 6-Ql- tortl'MWmh@Yﬁaif*tthp&im]ylmw dkbromidas-t et r enet hyl Ahavory

h
groujzdl taﬁt% -%ﬁ',ljf?nﬂ’ﬁﬁt“rﬂﬁrﬁ%})f[ﬁ\f }sn‘g‘%ﬂ%‘y?u%%%i‘ﬁbliﬂ%\%rly “A=oup, ev

et hyl Hhav HKHA AQanor rouB. as | eoproAPl Hrtenory 9rouB, a
n- but pl Aha r%rgr ou%'p%l?%g@g% ?EP'KF%\;' ry 9rvuH a tart-butyl Hhavory group, n

v- heryl ADEN QXY nd 131} afa By I Qr, hengxy gr ouA n
n-t at redeayl Hhanory gmrI oup,ﬂggﬁgkgt{g{g?{g gfr/g%rA endvg?lil%%%xggegaqy 9i OBB

Theee erylkegoylogrenitpendpyn bekavuDat biruddewi trt n Dnl ogav atom euCh 6e a
51unr 1ne atom a chl0rlve atom a Drvnlve atou so and ml odlve atom m

el KOy gr@up "siatbharaenglpt mbaplyoylgRard -rhestthorylorauplineebyildxp group
such ns a Hrtevory Aioup: O av ernLkylory grvuH suCh ne a Denzplory group.
Trt €%ryl 6¥§¢ Q’ihcﬁé‘ﬁ}ﬂja‘?%?%[ﬂd}b€ﬁméﬂ9l :0Xp grouA hayiv9 6 to 30 ONrDOn

RO oA DR RGP 47 o S TS EA ST ) e

7110 SRR k4 g b o o entgd o e,

rtniogen atam-sisdhylethabid HOARYE4-tert-butyl-5,5-
dimethyloxzazolinelnickal dlbromide,

20 2,2"-methylanebia[ (4R} -4-tart-butyl-5,5-dlethyloxazelinea]
nickal dibromidas,
2,2'-mathylenebla[{4R) -4-tart-butyl-5,5-dl-n-
propyloxazoline]nickal dlbromide,
2,2'-matpylanabiﬂ[[IR}-I-tart-butfl-ﬁ,E-

25 diigcpropyloxazolins]lnickal dibromide,
2,2'-mathylanuﬁis[{4R}-4-tart~butyl~5,5—
diphenyloxazoline]nickel dibromidas,
2,2'-mathylenebis[ (4R)-4-tert-butyl-5,5-
dicyolohexyloxazcoline]niokel dibromide,

30 2,2"-methylenabis[ (4R} -4-tert-butyl-5,5%-4i-(2-



7a atom n chlorine ntOm a brom ne atomend en iodine atony pn 71 al kOy
gr OpD 6uCh e6 a MmLGAy gtODD nmMQ meLEGry AlLgl Il p% merylory Aroup sate as o
Hhnvory Aroup% or m nral kyl ory group auM ea a bevxylory group. exanpl es of
t he hpEi ooerOon Aroup ere nn al kyl groupzbeylng 1 to 20 cerbou stoma suoh
ee a nmethyl s Aroup. en etrtyl group, a n-propel group, an isoyroBYl group,

a v-butyl gaeHRIpAes$A )AL o O b P 1 8xb 8l 1Bl 44 0uD. an | sobutyl grouH a
n-pavtyl ArouD. a n-rteryl group nb a ayal ohpxyl grguD% m aryl group having
8 to 30 carbph-maohglan@ding (wiDhedytegtouBkyan samelday( prouB rtevivg 7 to
10 Cnrbon Ss atons such es a banzpl grouD~ %d"Dlies of the eilpl group ma a
trivetrtyleathylpheoyliGrazaindln bk adbpteblde gr oup. %enpl ee of said
d1l-substituteQ am no group are a Elsethyleul vo group. a aietbylemvo group,
n ai - n- pr oty? anPASLELEGED e [ 4Rlot# vERF EnbruETr-SuS- 94 -d* - but pl eni 0o

group, n v_61-eao-butplem no group, a Gl-tart-butylem no group, a
Cﬂ-ia%buty?%%?ﬁgPBPBEE}Wiqﬁﬂ%-ﬁﬁi@#?%ﬁ%xBEPFﬁmédﬁwoup, a Q-v-harylen vo
group, n Gy-yre 4 g 2 D VD, S Y0 590UR, & _

bi et x| mat hylgi ?’9*?&?%%"%&%@&@ glg%ér%ggﬁgpFGErTéﬁhJ%ellylerrﬁno group,
nQ pr ef er rgbehSxPpRan FRTBEAL AT el fY gipGhat Al enfno group, a

al | eopropYl eni no group. eei-tart-butylem vo group or

obi s-tri nez hpleidphghenebduqymr Kourt eer QPutpe -y G-@mifhan Lrtl o groaH of
R~t0 %9 Rto R R~t0 R, R~ LOR R®%t0O AenGRto Ris Lhn tonmulm 2s

(9/ to [1methexyphani)iv®dgodrloupln brkal e IEpbmitimg grouo enQ arylthlo
group. %zavple9 OP the alkpltrtl O group of Ass to % R-to R R ~ COA Rsi
io RY R td R petRrlspeprlsil{ 48 Eberkt Batydr 5t §-dt){4mre a mathylthlo

oo SRR S R o T S P 825 2LRy T, ©OPT OPPI LN 0
2,3'-pathylenebie[spiro{{4R)-4-tart-butyloxazoline-5,1"'-
oyclobutane}]nickal dibromids,
2,2"'-methylaneable{spliro{(4R)}-4-tart-butyloxazolina-5,1"'-

15 oyclopantane} Jnickel dibromide,
2,2'-mathylenebla[epiro{ (4R)-4-tert-butyloxazoline-5,1"-
cyolohaxana} lnickel dibromide,
2,2'-methylanabls(spiro{{4R}-4-tert-butyloxazoline-5,1"'-
oycloheptana}nickel dibromids,

10 2,2"'-methylanablis[ (4R)-4-phanyl-5,5-dimethyloxazoline]
nickal dibromide,
2,2'-methylanabis[{4R)-4-phanyl-5,5-diethyloxazoline]
nickel dibromida,
2,2'-methylenabis[{4R}-4-phenyl-5,5-41-n-propyloxazoline]

a5 nickel dibromide,
2,2"-mathylenebia|[ (4R)-4-phenyl-5,5-diimopropyloxazolina]
nickel dibrcmide, 2,2'-mathylenebis[{4R)-4-phenyl-5,5-
Alayolohaxyloxazoline]nlickal dibromidas,
2,2'-mathylenablaf (4R)-4-phanyl-5,5-diphenylioxazaline]

30 nickel dibromide,



a eec-butpithio group, n tort-butylthio grouH n v-peatpltblo group. n
neopevtyltrtio Aroup, a n-heapltblo 9roug, a v-octylthio group, n
v-dadacyl thl o grvuD a v-pevtndacplthl o gi ouA and a v-elcvspltLl o group. s
These el kplthl o groups my ba eubefituteG vlitb a hal ogen etan such ne n
fluorive ntam a ohlorlna ntom a brom na atomand mloQ ne atom ev eikoxy
group ouchses 10 ERRA, dee LY GXQUH M such es
a Bhenoxy ngup?ggFﬂgﬁMﬁgii @f%ﬁ@ Brgﬁ%hgﬁo 'gsgg’égai%%ggﬁf%gég gjlo The

el kylthl o gma¢esiha Jpriefie thetndadcyithio group hnving 1 to 20 enrbov
atons, evd nore preferably n nethplthlo group, methylthic group. en

| soHr oHpl t Ri, @' gmedhydrencetiiar [t {4RU] P4 £ phenyAF Gup.- dDatH e th Iyghenglkpl t hl o
group of X' to % R to 12 R, Rrsto R-, Ri to R, Rto Rand R~t0 A 1v
She f Bi nul REf9Pldge[lnlckel difmomidml o AXBHH. n (3-met hyl Dhenpl ) mat hpl thl o

s B BN e R Ued iy -3 boat 2 ey preagt) ™ ©
2. 1- Q mat hol Bhanpl \ et rty 12y i1 . n (2, 3-NmeTrtpl Brtenpl ) metrtyi2hl
élroup.q T(Q%E&ﬁﬁﬁhgﬁ-&%éﬁﬁaﬁcﬁfv grf)Up_ am? rtpl Brtenpl)nmetrty a
3, 6-n-mat hyh Ho | Qqzgy S . §-Klymyth t hi
o o AY3 SRBRhYTRRACAR Qufl O bngni (3, 8- BU RN BRRADY) (N ©

(3,3, S-ti uskhybphawyhiexisay ldi@xesB, n (3, 3, 6- Li neLhpl Bhaupl 7nethyl trtlo
gravy, a (3,d,5-Limihpl Hhevpl 7nethpltrtlv group, a 30
(3, d, 6- 2] ngt Ap+mbthyl dmetiyd [t (W) gkoptbenpl-578-di-( I-mathoxyphanyl)
(3,1,8-tinthylyhenyl/mathyitrtlc grout', n

, 312, 8- t ¥ efh2Agl pd ekl fHipindde,. group, n

(3

2.3.1,6-tetrenet nyl pnenyl) vet hyl t ni r a -

E|,3,5, 6-t t#gh‘ﬁ?ﬁ%ﬁgﬁ 13'3'&& T%TIE\;EI%M\%%?-a-g-t-H-matnoxypnanyl)
(p

evteneth |t-hl oup,. m (at hpl Bhevpl )nei hpiirtio grout', a
(n-BropyIyﬁ%@%ﬁ?%%%ﬁ%ﬁ?%f& r&%%?%ﬂF(lsoHronlpnevyl/nathy12610 group, a

(n-but pl Higooky IBABYL bl bipd r&/(QUR )- & fiediy bUZRE BISARLATALADI tnl ¢ grout’, a
la (tart-butylphavyl)matbyitrtio grout’. a (a-haryl Ahanpl/nmethyl tnl ogroHy,

a (v- OO0yl grabybitehaty hdlekelg ol d46; eecyl anenyl / nmet hyi tni o group. a
nnHht npi met bpitni o grout' eve an nthracevyl satrtpitnio group. | Tese

~nl kp¥t hl 02 g¢ ouBethel enphlespuinal &R Vi 4 FphesylokazoddmentSarh Sucrt ne n
fluorine atqgl a crtlorlva atov, a bram ve ntom nG en iodine ntom m el koxy
group sucH¥RlePORERBRY I 9ok Insl ihnamkd®. grouB: an nrylory grouB eucrt en

reareptt it rasEhadepRrt BRE A B T fo At g rRap a8 A 7 1o 20
e o PSS IR Bt R gl 1l orou L ernlae o the
1n the oi M) PO-bétnyPehdbiatd1dTqH X141 ohafh pubixara1d Rty lypnenyl thio
grougé cycloheptana}niockel dibromide,
2,2"-methylenebla[{(4R)-4-banzyl-5,5-dimsathyloxazolina]
nigkel dibromida,
2,2'-methylenabls[ (4R} -4-banzyl-5,5-dlathyloxazolina]
nickel dibromidse,
2% 2,.2"-mathyleneble[{4R)-4-banzyl-5,5-41-n-propyloxazoline]
nickal dibromida,
2,2'-pethylanablsg [(4R)-4-banzyl-5,5-diisopropyloxazolina]
nickel dibromida, 2,2'-mathylenabls|[{4R)-4-benzyl-5,5-
dicyclohaxyloxazolinalnickal dibromldae,

30 2,2'-mathylansbis[ (4R} -4-benzyl-5,5-diphenyl]oxazoline]



as 3- nei npl phenpl t hi o gxoa th
g,
5-

a D Bhanyl thl o group, a
3-G/setnyi prtevplthlc grouB
q n

p

Vat hpl Bhenplihlo Aroup, a L
met npl pnenpl t hl o grauD. i metnyl prtevpl 2rtio group, n
3, 6- G mat hpl Bhenyitrtlc grouB , 8- G g hyl phavpl thl o group, a so
2-Lart-butyi-3-vetnyl phavylthl o group, a 76

7-t ent - butyy s)s 184 iy |thlo group. a 7-Lert-butyl-5-nethyl phevplthlo
group, a 3-€%rt-buty+¥%?§§frtylEhenyltrtlo group, a

|, 3, 4-tr| netbylmbewpl AhbB18TUR ) -A2 banx Y 9788 byl pheopbthbh Bhlangropt ', a
3,3,6-tr7mei hyl prtevplthlo g?cug, a Zﬁzﬁht??%g?hppphahgl?h?ohd¥cw
grout'. a3, okedin®elniykdlt aaproiid@degr oup. a
2-tort-butyl-3,!-dl met byl phanpl2blo group. n

g- t ext - butdul2 'Fnestignbegby Al HER)blI4e Teynoyd €5 . 5-d1 - {3-mathylphenyl)
3-tart-butyl -7, 8-dl net bpl phenylthl mgrouH. a 1s

3, 6- - t art=aRRAANSlde ke yﬁégEPﬁﬁl"G ;grouB. a

2 6ot - Lo TR AR PR LI B ekl 9 - 6% cPeRRTRPRERI t hl o
gr oup. n:%i;=&¥¥&H f;§ﬂ91|§%ﬁ9$hﬁghp group. a 1~
me eny

2,3,1,6-tetre rtp nyl 0 grougd, a

2-t ext - buty|z3.oth thif T aeh Dy | PaRGVAl- el P10 . 4 - { 2 -methoxyphenyl
Z,8-d1-tart-buty|-éf4-n-net¥?%lgrtevpltgilo grout'E a *rP i)

3, 3,5, 6-t ettt irt] M dlew | Abboogiaan. a

g-tart-butyl-7,5 6-trSroptrtpl prtevylt2lo group. a vs

2, 6-101- t art-~utms sy Baesabe | { $RyY hdv blenizivd dr Jipil al Aeme tha2irphBbavdy)l t hl o
group, en eth roup, a v-yroyylyhenyltrtlo group, m

|.phenyl thlo g
| soyroyYil %4&93%&?%&% HRrpBP¥ephavyi thio grout', a
Cyantyl ofeol Gt E e Rekd5achepkatlei i G ShgtRadonenss)
n- bexyl yhanRloliig S PUbea D 81860RLAKE eNPlIthl o group. a n-decpl phenylthlo

group. n n-teiredeayl phanylthlo group. a vnDrttrtyltrtio grout' end en

ent hr ecevyl, 2bl-Gaediitian dhe@Pa f1 PLY [ URY -A-Géite yTYEdLo BUBat f2utad rith n

rtnl ogen 70 atom snort as a Eluorlva atom a crtlorlne etam a bronm na atom
75 #Q enciygdiober mrg) |l ek&bagdiprompdeach ae n netrtory group an6é an
etrtoxp gxou@%)nlerylory Erou each ea n HbenOﬂﬁjgrOUfiﬂgr enrnrelkplory

p
group such-@s ~aeidpdarAbigienpro{ (4R) -4-benzyloxazo -5.1
cyclopanfane} nickal dibromida,

n d-ne
a 3, 1-
7, 8-6.
a 3, 8-

2,2'-mathylenebis[apiro{(4R)-4-banzyloxazolina-5,1"-
cyalohexans)} jnickel dibromida, and
20 2.2'-mathylunﬂbiﬂ[lpirc{{4R]-4-banzquxnzoline—5,1'—
cycloheptanal} Inickel dibromids: and antipodes and iastreomers
of tha abova-mentioned compounds. Furthar axamples thereof
are [hydrotrisg(3,5-dimethylpyrazolyl)borate]nickel bromide,
[hydrotris{3,5-diathylpyrazolyl)borats]lnickal bromids, and
25 [{hydrotrig{3.5-di-tert-butylpyrazolyl)boratalniockal
bromide,
5till further axamples of the metal ccmpound reprasanted
by the formula [5], wherein M? is a nickal atom, are compounds
in whioh *dibreomide® in the abova-mantionsd compounds is

30 changed to "diflucride*, "dighloride”, *dilodide”, "dimathyl"”,




Trtenr pi t hi ogroupl epref erebl yenarpl tbi ogrouprtnving s B to 30 carboy ntona.
erenpl ev of the hpQrocerbov selevo group of ¥ to Re. RR'to R, R to Re,
R" to Re, Reto RenmQR to Rinthe formula [9/ to [11]
u~enel kpl sal euogrouB enarei ryl sel avo grssio enG eryl eel eno group. 10
Rxanpl ee of trte al kyl aeleno grouH of R® to Xe, R to Re, R" Lo Re, R

to R ~ R« Eﬁ&ﬁr Ra a f y to ra n nethpl sel evo
gxouH. ev é%%ty égf%nd&g%g§8%68 n-ﬁrgﬁgﬂ%§ﬁ5%2 gro%%ﬁéﬁzﬁévaoDYleelenv
grouH. a \duddtieet £406 9r ogPe tA oAU Plsel SpO¥Raad 1S :
tort-but pluel eno group. n n-Bevtyl sel evo grcuH a vaBHavt pl eal eno grcuB a
u- har yl ael"sldd mpymtippoxl de Oct YHeeheamtpsd+4® 2 ™M1 Bhanyteati@ad ,group, n
n-pentecagplealeno group ma a a-elcvryl ael enB group. Trteee al kpl eal enm
groups mp He tanisthuteetdel t h"dliphebexdgt®/ eaov eucrt na a luorine atom a
chlorine gtom_ a bromlva ntov n6 en ioelne atom en nlkory group sucrt ne n
mat haty gr 64 %erf- M cte¥ brhugrdppene®id®lory grouB sunrt ea a phevory
group; or ev nra kyl ar rou uch nv_a beyxpl or roup. "I Te nlk el evo
group le preer eg* %ﬁﬁ%l“ﬁ@& @%G[B‘%@#PﬁyFﬁép%“f%&o§GP5mgﬁ gﬁ% ene
nore pref Do, e B T a ouB. [ I gr puB

i sopropYl g{i auf(% group [t)%/j he%]gﬁ??g%tgl aieﬁaerhvgli%)u .%%hp?geﬂogég?ﬁgund

eral Kyl valrapa-efetit b9l ch@ %@mﬁh?;o Rl KR . Re to Re Ree Lo
Ree enQ Re to Re 1n tha formulae so [97 to [11] arc a benzyl sel evo group,
a 76 (g-net hyl Bhnnyl 7met hpl ael enogr oup,
a(3-nathy|phevyl%ynt?glselenogroug s(d- nmet hyl Dhavyl ) mat bpl eal evogr oup,

n(2, 3-11 mat hyl enpﬁ met hyl eal anogr oup,
as(2,1-dlmetrty|prtenpl)vetrtyl sel evogroup,

n(g, 5- dSnet hpl )mat rt p19elenOgr puB.

n( 3. 6- dl net hpl ghavyly) net hyl eel anogr oup.

a( 3. 6- dl nitpiphevyl NrewtRReel anogr oup| 8 ]
a(3,6-d|nethplbﬁqyyf)nethpleelanogroup, :

alo(2, 3, 6-tl set hyl Bhevyl ) mat Epl sal enogr oup,

a( 3, 3, 5-t 7sat hyf Dbenpl?®) mat hpl eel enogr ouB

n(2,13. 6- L7nat hyl Bhappl ) met hpl sel enogr oup.
n(l,1,S-tSmat hyl pbanpl ) et hpl sel enOgr oup.

n(l,1,6-tLVetrtyl phenpl/netrtql sel enogroup,

ato( 3, 1, 7whiatiratihy bR@enpl/ REY lind REF eNOW QURK-dileopropylphenyl group;
a(2,31,StetieneLrtyl Drtenyl/uetrtyl sel evo group,

n(Z, 31, 6- netr kbi /P ptetlybhderHy heal ang goobpnation of the substituent

a(T, 3,5, 6-tetraveLhyl Dhevyl )netrtyl sel evo group,

a( peni enmeBRBERRe MACHRethn yilve| RapeVdng, TAkdeatlhy| yhenyl ) met hyl eal evogr oup
a( n- pr oBYI Dhanyl 7rmet hyl eal ano group, n( | aoproD9l phanyl/ meTAyl eel anogr oup,
a(n}gutplDhertpl)nathylealenogroup. a(aec- butyl phanyl ) met hyl enl enogr oup,

n~f (tart-but pl phenyl ) nei hyl eel enogr oup, a(n-beryl phenyl)netrtpl eel enogroup,
a( n- oot yl Dhanyl ) mat hpl sel eno9r ouB. a(n-decyl phevyljnetrtyl eel enc grouB andn
vaprti hgl et hpl ael anogr oup. 30Trtesa nral kpl sel evo groups mybe subell t uted
with a helogan etnm soon ne a fiaorlna etov, a artiorlve atom a brom ne
atom and m SQdI ve atom ev el kory group soon ae a uathoxy group evd m

at noxp gxaugr muylory group such es a DnenOxy group; oz an aral kyl Oxy
gzoup vuCh es a Devxpl oxy group. s pha nrnlkyl vel evo group Se prefarnblp ev
~el kyl sel avo group hevling 7 to 30 carbon atons, avd nmare prafernblp a
bavzyl eel evv group.




me
me
4-
, 6-
,'3-dl mat hplB
a 3-text-but
3-text-butyl
3-tort-buty|

\
t

2
1-
2.
3
3

t hyl Dbenyl aal evo group,
t byl DhevYl eel evo grcup,

-plea O the erylselea0 9rO0D of Asp Lo %
O Rand Rt0O R Sn Lhe POl ee to [9] to [11] Nre a prtevyleelevo grcuH a
a 3- et hyl pnanpl vel eno 9r ouB.
n 2, 3-6l matgy! Drt evpl eel evO group,
QSmat hpl phenyl eal evo gxouD. a 2, 5- 61 mat hpl Dhevyl eel eno grouH. a

CBroetrtyIprtevyIseIeno group. gﬂbhﬁ % d dlnathylphanplvalavo group, a

M Ay t

Rs Lo R Rt0O R, R~

n
a

L}IIUV)’I UUI eio
W’ ar Matdhy| pr
-b5- nethylprte
xé-i'ie?-b‘yl prte

M
IUUU, (1 Jo L Al U

nyl ael evO grouq.

n&‘l-ﬂ-ﬂ‘l”eﬁo gr oup

yl
73 & RT‘

xaﬁ&%'?ltﬂnmhMpm

grou0. a 2,2
group. a 2,1
2,1,6-tr|uet
2-tart-butyl

trl.oethgl On
hgrﬂ%m&r?m

A A

[ ano
pﬁtéﬁyf BhBlg
10 a XS
no g

2-tart-butyl
2-tart-butyl
2,6-dl-tort

-3, 6- dl mat hyl
lxﬂt-;d“—-ae met hp

235z olgat hyl Eﬁm

graup

.a 2,3,o-trlinetrtpl phe
rlb:tﬂjm@hthjrl by Rt’{ P pﬂ

dAgX 2C1

R @E‘Qyﬂr

Dbevpl sel eno” gr|o

| xhetPhsal ano ¢

ngphth]rl by R & rR™
mﬂu&WMI

3-tort-butyl-
.6-dl-tart
, 5-trl nmet

5-qTetr Uy
fyﬂ gHmat hp

BET

I pRanp] var ano
| B Ry o ©mpl ¢

ng 9nreuH a 2, 3,
&ﬁﬂ-@él@-émtafau

gr oup,

n 00

rmn;antnin by R™ & R
trene rtpl phenyl val

J{ig t:.l?‘ h]lr plp yiv

,3,d,6-te
art-buty
-Al-tart ;
,3,5,6-tet

1
2
t

6
3

4y Snelr
guty -3 1 ESna

xhag HAdeheap!

hprhenﬂﬁgtfeno grgﬁﬁFﬁ%f by R™ &

Vell/Bu MERYD, 4 X*m)’’m=athyl

RTI.

2
3
n
Z-
2
Z
2-tart-buty
2,6-dl-teri{
group, en a
| voHr oDYI ph

eea- DUt pl Bh
u- Bevt yl Hha

_hyl

PARRERAC

-39, 0, b Ltrrirrat
B(isR*8H5- dSre
ghpnylsele

el"eno grqup
grd

NF f\l

ﬁpT

rtylphevyteate

'y sRHhranait fepl ¢
ng %épup 1s a
4t

Y\

DUt vl

S

V- DUt yl phé[ny

O-group, Mo

n-H oHYl Hrt enyl sel eno grd
KeatBnRr ¢PYLH. a
phanyl sel evo grouH, a

v- hexyl Bhev
v-eecyl phen
vnHht hpl sel
may De subvt
ntom a bro

yhé%ﬂg?@angout

_yl CUTr vy

bl eal evo gr ouh
RO=gt eup enE

ituteQlitrt n

hi ASPZCRFIND misey

o v O

15 v-tetrn

hel ogan ntom e
P%kom

nent \I| r\h::n\/l eal evo aroulH n
HeH-ea—ev-o—g-od=h

a

‘R7 2N Hhaweral
i n fi11cpIHhevaseIeno group.

&t it fr noavpl sabd

b R® & R
n
Al ' Sriouibrdipese erpl sal
Ch ae n lluorlve atom a

group lo nQ
er al kyl oxy
pr eEar ebl y
fotvulnv [9
atom en al

greihoy grOL
gr ouA" suoh ev
eR*dnE¥lesel an0
to L11], %
kptbgkgdp, m |

\r nl kyl

bevz?%gﬂgyg

G QYP° J1eVh gy 6

to % ~ ere praf
group.

én el koxy group,

LOR, R

—retrptpherpvatleno group,

tmmha&ﬂehglo%m@apntnyl by R

auyl sel enD
vyl eel eno

eno grouH.

\ e agranht; hwil payt Rét lplRBtevyl eel eno

up, en

evo groups
chl orl na

m el koxy grouH auCh ae a rnetrtoxy

203 BUS{H}% qﬂl;lhﬁvlog'y nogs or an

In ti

kgnﬁmé%ﬂ pt Oe.

te

vraDly zs | VEepavGavilp & hel 09en

n 61-vubefl
ntam en al

vo gr o
SR

an
X -xm-phﬁnyl

nor € Fr {
b&nﬁ ~HeddT o

X'=Xx'%=phanyi

UQI,’(

pTar e y IVQBpencﬁgglp q‘

ApeananS Ty Akt R

X’=X'%aphenyl

R?I-RTl-H

R'’aR’*amathyl

¥=X'abanzyl

X’=X%=benzyl

Acanaphthyl by R’ & R’

X'uX'"abanzyl

m exyl oxp group or
hal ogen

Further axamples of the metal compound represantad by

the formula [5] are compounds in which a "nigkel aton®" in the

atom"

[5

., & "oobalt atom®

abova-mantloned nickel compounds lag changed tc a "palladium

. a“rhodium aton®™ or a "ruthenium aton®.

Examplen of themetal compound rapresanted by tha Formula

1.

wharein M? ig an iron atom,

arc



In thA POxmJne [9J t0O L11], R to R~. R" to R~, R noto R~, R" to R~
NG R to R~ nreprafarnDl p i vdepenGevtlg 79 n hydrogev atom a Del ogev
atom en al kyl group, meral kyl 9rouD an aryl group. a suDetltutea ellyl
group, an el JCOry group. av aral7cploapgroup or en nryl orygroup,
enapertimﬂerly R', R", R', Re'" ma R' era HrePeraD p | vaepavaevtlp an al kyl

5 o t hA
TR TR SLECEL SR S f’%ﬁﬁ Eﬁﬁﬁhﬁ%%%%h%ﬂ‘f)%mEéﬁr%*é&%f P era

Dr ef er nbl mam@@ntkw abahp@&oggn sat:ﬂrmu&;sbawybhgﬁgmmamw@ml

grQUp. en arpl group. a 1o eube2lZutea sllyl grioup. nv al kory group. en

er al kpl or ypwriQuimeIram aLphdby18@QuB 8apngles of % t0 R' 1v tha Eornsul ee
[ 10/ ana [11/ 6ie an oxpgev atou, a evlfur atomeva a eal enlum atom eva

[XeParreaZuﬁfhi&ﬁ&@ehzﬂtentebu&yéphhmykﬂmﬂuohmﬂhmbiﬂ?pldmendmmnuarnls

orygev ntom 8aenples of A' to a' |p iha fornul ae [@L [ 117 are m orygev
atom?® n s@¥Alanishy enehzdsekedpdmh. &'WWE&W? YiAbﬁFGﬂ:Y(jé«Ffm om

Exanpl es of he for | ae l..t0 [127 a n atom a

S 1100n edOhamter GHFREOT ERPadons SHAPHEAE 2110 BORRE8] LEcHn o a
sllloon nt 4@ﬂof t he netal oonpouva represavt eaby the Poxmula [9]
ere n9|hplan£ n' -ayol opevt a6levpl) (7,5-al nethyl-2-DDevory)titenluv

ai cnl or | Qg HgmrAl v d1f § €5 - dﬂstur@-buthﬂﬁjl%ﬂ:ﬁES?Zrcn

metrtyl eve(dycl apevt eal enyl ) (7-tort- phavOry) titani um ai pel ori ae,
nethylene@mmﬂnﬂuaweﬁn@vyh&ﬁauhﬁﬁt1huhhidhwﬂﬂi¢uiaﬁpnsvoxn)thlnﬁu a

el chloriae, os netrtyl ene(cyol opent aai enyl ((3- phenyl - 3- pnenory)

10 above-mentionad iron compounds i1s changed to "dibromida”,
"difluoridea”, "diicdidea”, "dimsthyl”, "diathyl”,
"diiscpropyl®, "diphanyl®", "dibanzyl”®, "dimethoxide”
"Mathoxlde”™, "di-n-propoxida", "diilsopropoxide”
"di-n-butoxide”, "diimobutoxide®, "di-tert-butoxlide*

15 "diphanoxide” or "di(2.,6-di-tert-butylphenoxide}™,

Further axamplams of the matal ocompound representad by
the formula [5] are compounds obtained by changing an "iron
aton" in the above-mentioned lron compounda o a "aobalt atem®
or a "nickel atom"”

20 Exanples of the i -oxo type matal compound of the metal
compound reapresented by the formula [5] are i
-ocxobis[isopropylidena({ocyolopentadienyl}{Z-phanoxy}
titanium chlorida],

i -oxoble[1sopropylidene (oyclopantadianyl} (2-phenoxy)
25 titanium methoxide],
L -omobla[laopropylidsne{cyclopantadianyl)
{3-tert-butyl-S-meathyl-2-phanoxy)titanium chloride].
i -oxoble[lsopropylidena{cyclopentadianyl)
{2-tart-butyl-5-methyl-2-pheneoxy)titeanium mathoxida],

a0 L -oxcblig[lsopropylidene{mathylcyclopentadiaenyl;



BOtitmum al cnl orl ae,

ma2hyl ene(cycl opevt nal enyl ) (3-tart-butyl dl seirtylellyl-5nethyl -2-Hnenoxy/tl
tevium Q onl orl de, vat hpl ava(cpcl oAenteal nyl ) (3-ttSnetrtyw
11y1-5-vatrtpl-2s Ahenoorypitm vm Q U osgae,

met npl eva( apal oHent eai evyl 7(3-tart-butyl -5-nmenory-3phevoxy/titm um

Q Ch|Orlae{E-Phennzy]titanium chloridaﬂ, .
met hpl ava(rycl oHan2éalavpl7(3-tart-butyl-s-c2l oxo-2Bnevoxy)tiim um

61 cnl or | de & dsx w6l 8 ph 26 eLbakldavy i wheyd e6hanphniang13l mat hpl - 7
Bnaaoxy)titmuv airnloriaa.

met hpl ane( { at phatibydyahtd t@Bantm anertydx{Befart - but yl - 3 pneno=y)tltm um
aionloriee, netrtylene(tetrnetrtyl cycl apenteai avpl) (5-tent-butyl-5 ss
neuyl - z- pnéln‘(ﬁ‘ﬁ?)‘?:ilﬂ#ﬁﬂﬂfépfdéﬂiﬂélaiMtthGYGlOPHﬂtdﬂiﬁﬂyl]

metrtyl ane(tatrnetnyl oycl opentnaj enyl ) (3-Bnevyl -2 Anengay)titevimv
il B oo AP RET Bhsm e AN Ly BRSSO LRy b arden SridnAda

al met nplellpl-5- - 2- [tl.Tmd.vn al U oriae, .

et hpl ava P Caeb oA pRf ST Ahra e Y fore bt aatenyr)

ot nyl ava( | ot FSEa B e o AR ad Gy ey LRI Mifbnox1de1,
(13-t ext - butyd extbives NOxEpZopipey @eys!( et taf et of] @pbUepentadienyl )

mat byl ava(t etrenmat hyl cpcl oHavt aQ evyl) :f

(3-tart - buf ¥t pbenhiyd ti2asiawoahdt ddan al Ul ori de,

| eopropYl | aeve(cycl opevi aal avpl ) (3. 5-dl matrtyl - 2- Ahanovy) tl 2enl pm
dl antBr | de# 1% BN sarrepHydRgpafttedran typleapiopanynrddsasydioxy 7

titeuam ni

| copr oAVl | LATEPBYSIE] L3 aR A MARVEE bt §1-33RAB+ 2gpTogyLidene

copr 0AY! | _
oprobvi | Hovbtase ik RErtopan tadtenyl {35t eRE Uty 1S BERYA A or | de.
| eoDr oDpi iﬁw@&%?taeaﬁ&aﬁ ilortihd B Lo iodkdH 1 (Pédp¥bpPlidena

sllpl-5-matrtpi phavory)titm um dl chl orl de,

| eap=0opPI | ewveaysthpanyallopentaB-duy el hyfed t phubpet-st-wethyiheyory) tl t ani
un dichloride. |eap=opyll dena(cpcl opentadl anyl)(3-tort-butyl-5-mathory-2
- pr t &hor y Doy HLABRAKNdMethoxide], & ~oxobls

[dimathyleilylena{cyclopentadlenyl)({2-phanoxy)titanium
chloride], i -oxobls [dimathylaillylena{cyolopentadianyl)
{2-phanoxy)titanium mathoxidal,

i -oxoble[dimathylsilylane{cyoclopantadienyl)

20 (3-tart-butyl-5-methyl-2-phenoxy)titanium chloride],
ﬁ-nxobiﬂ[dimathylsilylana[nydlopantadianyl}
(3-tart-butyl-5-methyl-2-phanoxy}titanium mathoxide],
it -oxobls[dimethyleilylana{nathyloyoclopantadianyl)
(Z2-phanoxy)titanium ohlarids],

23 Y -orobla[dipmethylellyleana(methylcyclopentadienyl)
{2-phenoxy)titanium methoxide],

4 -oxobim[dimathylallylene{mathylcyolopantadianyl)
(3-tert-butyl-S-mathyl-2-phanoxy)titanium chloride],
£ -oxobls[dimathylsilylana({methylcyclopentadienyl)

10 {3-tert-butyl-5-methyl-2-phenoxy)titanium mathoxide],



‘i's Seopropyl | dena(cpcl oBevt edl anyl ) (3-text-butyl-5-artlaro-3phanory7tltm ~m
dlcrtlorlde.

| eap=oppl | dava(t et rmet bpl oyol opevt adl evyi ) (3, 5-di mei hpl 2- Dhanary721t mi vm

dl chl oxi da. i aoproppl | dene(ietrmathyl age opentedi enyi)(3-tart-rtutyl is
2-pbenory)tltm um di chl ori de,

| sopr 0DV ey g6t b ARl bHy A APASE 2 SR hhbEnyAdy Y pd e 4L By 1 - Prt evary

7titm um 6lohlor

| eap=opy! [{geneldr+ypEt 1 ¢ £h Oke! 8RAVEAdLqVPl ) (3- phenyl - 2Artevory)tltenl um

dl ahl ori de, no

| soDr opy! lidenadbabl dieicivtiydyrc] Dpbsih &t &Y b fd £ han icpdi 1 gl med dys eyl pl - 5- met hy
| - 3-phenary)tltm um di chlor16a,

Ssapr opy! [(dambEmareist tayl uy chopbrxddedvyi )
(3-tr|neigglallgl-S-netrtyl-T-Artevorg?titn1un1CIartIorIda,

| eapRoppl69%PPALL SdBeiiTdal lonker ot ahErRe Sy d cys@nan tyilanyl)

P emr o o s B bRty S bR ik andum FRL9F A28 or o- 3- Drt evo

titm dj [
i phenyl it hofSoEpIaIpashy st ixtone Crat spnethylogslonens oA tentt
~dicrtiori ¢a- Qe tdi vl Bl £ iyl avapauabapavtiadioMm Hadehakialytyl -2 82
pnevory)titenlum di oei ori ae,

al peenpl matlapl aoebdyal dpegirn@ el 8¢ trpolofehpaddemBil)t p
-2-Heevory)titanlum al cel ori de,

al pdénpl méRnphamerapdildpantuslievpl] ( 3- Aeevyl - 2-pnavory) s titm um
al ael ori ne, aIpnanBInethplene apol o entaaievgl)(B-tortHbutyiQ met hyl

ellyl- 9- nBtAy - 9XBRAASAFPPTORAY I & ehi oY phepentadienyl

Q pnenpl i By} gne (A PPN EALAPPL (S bhbIRY RS ds prabap! - 2- Brenory7t 1t ml

al pnevpl maynyl 25266Y 3| WS ANA A S h&E hy DHEBhLo BAR AN Ve Pnanory) tl tniiv

o alcnlori ae.

d BnevpLCGathphaneasyaliapaied] enyi ) (3-tart - but pi - 5Hh1010- 2- phenory) 212eni un
dl ahl prl ae, QSHeevyl net eyl eve(tetrnet hgi cgal opentedi engl 7(3,5 ss

dSr gét eyl d2-peennvep) 8l Lenpmmpdilcieiana reethyloyolopantadianyl})

di Hhavyl netrtpl eve(i etremat npl cyci opent adi anyl ) (3-terteutpi-2-prtenory)i 12m
1un]6|ghi5§rﬁg;t-b&tyl—5—maéhyz-Z-Bhannxy}t{éugium], P P )

D BT B SURSh PRI TIBR R B et rankd ey £E} 816 Ben el Ry ¥ PN2VO
6l pr tevyl ot BRl.3B3hRUSTRLGY] CYEL Opavs ESIERY 1h63rBE§1RIsehe PhenOry) L1t um

dl oei ori ae,

ni phenyl net BpreABEESL SAALRE YEA PBEYL §2baRR D Indt8yt Dyt 5pRt Byi el I yi -5-m
et hyl - 2- Bbavory)tlteni um al chl ori de, _
61 penyl nebpbryé ttietandnet ley | dpalioBewdebd af@lifetizgleilylenea

tr7netepl ellpl-5- net hyl - 2- peenory7t| teni um al chl ori ae,

Q Aeevyl skerepprpaatadileardHyd apletnpent Bataadm(3- t ert but yl - 5- met hor y- 2- pee

vory)tltepiiao al chloriQe,
i phenyl ribth <HESBLE | ARBRPTLE R (T SHOPS T 82ALPREMIY | - 5- chl or o- 2- phan

o)) el T BEb iR TR PR R} e 2 opentadt anyi) n
di- i -oxobis[dimethylalilylene{methylcyclopentadienyl}

2" {2-phenoxy)titanium], di- i -oxoble[dimathylseilylsna
{mathy¥loyolepentadisanyl)(3I-tart-butyl-5-mathyl-2-phenoxy)
tltanium]., di- 4 -oxoblie[dimathylailylens
(tetramsthylayclopentadienyl) (2-phenoxyjtitanium] and
di- 4 -oxobla[dimethylailylene{tetramethylcyclopentadienyl)

30 {3-tart-butyl-5-mathyl-2-phanoxy)titanium].



83 conpounds 1le replecea rltrt ( n'-netnyl cpal apeat aal enpl).

(n' -al met hyl opcl opentnal enpl 7, (n'-irl nmetnpl oycl oDent aal enyl ).
(n'-n-butyl oycl oAenteal anyl), s ( n'-tort-Datyl apcl apevtnal enyl). (
n"-trlmetrtyl ellplaycl opanteal evpl), ( sg

p-tart-butplal sei hyl ellylcycl openteal enpl/, (n'-lvaenyl), (

n' - Dhanyl | maenyl b @l @F‘ﬂﬁ%&ew )tho':\éroﬁgg;?undrng(,ﬁ Cﬁé}fﬂf&%&%ﬁh

cvnpounae an relab alcnlorlae 1n'to iIe€ ve- ‘onea conpounae

renl amee . htfmal d™anylokahbaysyl, , aebMRibRe12@H13NMY0H13%kel bromida,
bla(amet nyl em vy or 6la(al ei bpl em nop. s2111 furteer, tbera can be

exenpl | t| enicloatodondadsn Milakml téud Ffwt&y hbakabowatiatid ,anckmeenpounas le
raDl ecea vitb slroAm umor le heLmlum Moreover, axenplee oL trte natal
aomAnuna resrebdorajebyninkadrane a7 nmickel setifiwidydentate, nickal

n' - epol oHent nal enyl ) (S- Rbenoxp) tl tenl um_al ohl orl ae, dl met nylsllylane’§ n
'~ ayAPppeviTaRifor ) RiokaLngRaaAtEnaRb SRl REALTHRAS NG Mme Difl a11Y]

LVet bylell - oycl t.eal 3, 5; t bpl - 2-prt 7t1 tenl
21 chl pr 1 ac ey Pyali v R R R mam sagkATy) P ero T en e

(3-tort-bujylpPs n@x I t&mﬁl 0, al retnylellylenme(

n' -cycl oDent%%‘?%gﬂ ; \9/ - tltgﬁra utp E@ n%%%?/fl' 3- Hnenoxp7t 1t enl am
Q ahl or | Qea1 @hCodoyiel Avheel vr 1/l fhAepi ed enpl) _
(3,5-61-fart-butyl-3-Hnenoxp)titmAN m al chloriae, alnetrtplsllyieng(

n' - cyci opeht etal evyb) s banebhyltr3-Idianw kg Pheadbyhillt anl um al onl orl ae, so
ai met nyl el | pl ane( n'-oycl oHent sal enpl 7 84

(3-t aft - but§igiChEt A parFiphopnidmalntickmbyozy) t |t enl uv 6lablori de

di nai hplvllylave( n' clogantndlev

- |
(5- et hyl -SLaRT SEeRY 2L H) X ATARRAREI NG WA LG AT cbfthr AGREOD1S
thylvl . | t e6
(3 tart bt YTy 1 8RR GRERE TG

5
(3-tart-bu t VOZ\[%IQE teniumdlohlorl dA. Q netrtylsllpleve|

P- cyal opAnt & VY ) £ £ 8ph X1 BN pHEAD) Hf G 1 Fhﬂeﬁ%&'

biqvlzu_m l,chlorl de.
6l vAt hylellpleva( n'-ayclapeni eQevyl) (3,5-dl avyl-3-phAnory)tl2evl um

di chlor 16e(adgh&5yAbhpsphlybeeatane aictiewent eQ enyl)
(1-veBbtory-7-ql)tltenium dl obl orl de, QSnet hplAllylene(

n' -t &% r endd il lapat bpe Hdhghenyllphoapicireyoxhane éntokndl, ohl or | da.
6l met hylvllylene( a

' -t et r emetHh GRS bhaRr BEPAGPRESIGAR AN EPERD SR P BHCHNL .

ble(l,3-bis{diphenylphosphino)propanalnickal, tatraamine
nickel nitrate, testrakis{acatonitrils)nickal
tetrafluoroborate and nickel phthalocyanine.

20 Examples of the compound (B), wherein the metal atom
13 a vanadium atom, are vanadium acetylacetonate, vanadium
tetrachlorids and vanadiumoxy trichloride. Anexample therect,
wherein the matal atom 1s a samarium atom, ia
blg{pentamathyloyalopentadienyl jaamarium

25 methylteatrahydrcofuran. An example thersacf, wherein the matal
atom 1m an yvtterbium atom, is
bis(pantamethylcyclopentadianyl)yttarbium
mathyltatrahydrofuran.

The above-menticned conpoundse asa thes compound {B} may

30 bs used singly, or may bs used in gombination of twe or mora
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In these formulas, mach of M to M' is indepandantly a

1¢ natal atom of the Group 4 of the pariodic table of the elsmants;
each of A’ to A® 1g independently an atom of the Group 16 of
tha pariodic table of tha alaments; aach of J* to J° is an atom

of the Group 14 of tha periodin table of tha slemants: each
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(3-trl et hy%v %y -b- ;/hﬁ(%-)B%enor ? sf J?%%Purt ar, trtera a cm Oeﬂ
exnmpllf led-goeneipwivt a4 sy Bgtouplt ARUHP -éé\thk&@c?m\swmfua_mwfh g nde
le reAlaced Wtrt 'zircovlium or 'hafnium. Ae the orgnonl um num conpound
(O used Yar thencet|3art-Buwkpltdtloppatpddenydt i on gooopdl vgt ean n
t hepr aeavtl nvantion, 3v know orgm)nl urm vum conpounds am be used. Preferred
1s ek -tert-butylcyolopsntadienyl group, an n
5-tatrﬂmﬁthlcyclopentudienyl group. an 7 7-1indanyl group, an
T?E-tﬁtruhydrnindenyl group and an n?-fluoranyl group.
Examples of the halogen atom of X' to X'*, R' to R,
R*!' to R, R™ to R, R** to R** mnd R™ to R® in the formulas
20 [9] to [11] are a fluorine atom, a chlorina atom, a bromine
atom and an iodine atom, prefarably 2 chlorine atom or a bromine
etom, and mora preferably a chlorine atom.
Examples of the hydrocarbon group of X'' to Xx**, R' to
R'®, R to R™, R' to R, R* to R'® and R* to R** in the formulas
25 (9] to [11] mre an alkyl group, an aralkyl group and aryl group.
Examples of saild alkyl group are a mathyl group, an athyl
group, a o-propyl group, an isopropyl group, & n-butyl group,
a ssa-butyl group, a tert-butyl group, an imobutyl group. a
n-pantyl group. & necpentyl group, a tart-pantyl group, a

30 n-hexyl group, a n-ootyl group, a n-decyl group. a n-dodscyl
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15 The alkyl group 1n the formulaas [%] to [11] ie prefarably
an alkyl group having I to 20 carbon atoms, and mors preferably
amaethyl group, anathyl group, an isopropyl group, a tert-butyl
group, an isobutyl group or a tart-pantyl group.
Examplea of the aralkyl group of X'' to X**, R'! to R'S,
20 R* to R**, R to R**, R' to R'® and R* to R** in the formulas
[2] to [11] areamabenzyl group, a {Z-methylphenyl)methyl group,
2 {3-methylphenylimethyl group, & (4-methylphenyl)mathyl

group, a (2,3-dimethylphanyl}methyl group, a
{2,4-ddmethylphaenyl)mathyl group. a
15 {2,5-dimethylphanyl imathyl group, a
(2,6-dimathylphenylimathyl group, a
(3.,4-dimathylphenylimaethyl group, a
{3,5-dimethylphenylimathyl group, a
{2.3,4-timethylphanylimathyl group, 1

30 {2.3,5-tinsthylphanyl)mathyl group, a
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group, f o Ysbpmipylphsagh)msuhlydryrgepyts {nabirtydiphsnehys fivel orgugr auH
a (2, 3-einet hyl phevyi )nethory grouB. n (2, 1-6l netbyl Hhavyl jvethory group, a
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la (3, -d mat hpl yhenpl ) ve2DOxp group. .a_ (3, 5- 3 wat hfr:ayhenyl net hoxp group, a
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group, n ( - T L oLy Jgrou

(s ¢ o hgtsan IR AP PRANSATEE 00, 18 R b anys ) motiiv anaups
group, a (2Brh-gztéh AreTptel | &au lphanyl )mathyl group,
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(2,3., 6-t & r ¢ty qeryd D sy DDy tBY0Ufroup 26 naphthylmethyl group and
(2, 3, 3, 6-Letranet hpl phenyl )wat hpry group, n (Hertemathyl DDevpl)vei hory
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exel kyl oxp 9r ute
and a2n ethoxy group; an aryloxy group such am a phenoxXy grougp:

2
3.
3,
3
3

20 or an aralkyloxy group such as a benzyloxy group.
Thearalkyl groupinthe formulas [S] to[ll]l ieprafarably '
anaralkyl group having 7 to 20 carbon atoms . andmore prafarably
A banzyl group.
Examples of the aryl group of X'! to Xx**, R* te r*!, R
25 to R*™. R* to R, R'' to R*® and R* to R*" in the formulas [9]
to [11] ars a phany] group, & 2-tolyl group, a 3-tolyl group,
2 4-taoly]l group, a 2,3-xylyl group, a 2,4-xylyl group, a
2,5-xylyl group, a 2,56-Xxyvlyl group, a 3,4-xvlyl group, a
3,9-xylyl group, a 2,3,4-trimethylphanyl group, a

ag 2,3,5-trimathylphenyl greoup, a 2,3,6-trimeathylphanyl group,
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Per) ou b gl ekt By BEb OB S o PO b o
Tha aryl group in the formulase [?] te [11] 19 prafarably
an ary]l group having 6 to 20 carbon atoms, and more prafarably
a phenyl group.

20 The substituted silyl group of x'' to x**, RY to R'*, R¥
to R**, R*! to R, R* to R** and R* to R* in the formulam [9]
to [1l] means a gllyl group substituted with a hydrocarbon
group, and the hydrooarbon group may bhe substituted with a
halogen atom stuch as a flusrine atom, a chlorines atcm, a bramine

25 atom and an lodina atom; an alkoxy group such as a mathoxy
group and an ethoxy group: an aryloxy group such as a phenoxy
group: or an aralkyloxy group such am banzyloxy group. Zald
hydrocarbon group ls preferably an alkyl group khaving 1 to
10 carbon atoms such asamethyl group, anathyl group, a n-propyl

30 group, an isopropyl group, a n-butyl group, a sec-butyl group,
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1- hezema. 1-Degteve, l1l-octane. 1-vCneve. 1-deoenaevLVI nyl cycl ohazanan
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1. 7-octnQ eve, 10voveGIama is 1,9-CeceQ ana, a-nethyl-1,1-hazn

5-vet hyl - BiPHemRER BHet I979RR hy-‘\f 2 Gréczée:ﬂé?&étufaﬂ%lﬂilﬂ]@ﬁ??“? ﬁ& éﬁ%rte
myCl b 5-neth
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5, B- tthel I
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cpellc cl Q:E'i\ﬂ.aﬁiﬁdpﬁ@ﬂﬂl)fborﬁﬁ‘%p 9- reet Dy kY Mab@uitsnas 157 Bt r gpbapt, boranena.
5- but pl aCr borvene, 5-phevyl nor borveve, 5- bevxpl nor bor neva,

Lat r eayal devGaoavdhutxslstleyclga@ugayvea thdtiayodotun@atyimllyl group, &
Dent ecpcl opant eaenene, pant ecpcl ohaxeEaceva, B-mat hél t at xecpCI aSOCecena,
B- a2hyl t att%éaﬂcﬂmgwl 59Bedry| %D"fﬂ’éﬂh‘éhﬁldﬁrme AR Ao ST R &

B—nathoxyaarbonylvorbarnana B—elhoxycatb | notbor
Ot £ y] BT TRAGEE BoRBE v 0 B5ERRane, & 5- Py M@#&ﬁgl group, &
o i horyy: N SREREEEEL S0 R e S q‘{ LR BT R R
8- cpevotetrec ane: el er one evch ee m
nl kenyl benzg\go:e.  9.-p i Haeatsy y 3- praenpltafgﬁakﬁ?@sm&ﬁ pheidpit ene sAnA
3-prtevyl prapyl ene), nlelkylstyrene (a. 0.
tart-butyldimathylsllyl group or a triphunylailyl group.
Examples of the hydrocarbonoxy group of X' to x'*, R
20 ta B**, R?* to R?*, R to R, R*' to R** and R’ to R" in the formulas
[¢] to [11] are an alkoxy group, a aralkyloxy group and an
aryloxy group.
Examples of the alkoxy group of X to x™, R' teo R'S,
R* to R*, R tao R, R* to R*® and R®*! to R’ in the formulas
25 ] to [11] are a methoxy group, an athoxy group, & n-propoxy
group, an imopropoxy group, a n-butoxy group, & sec-butoxy
group, a tert-butoxy group, & n-pentoxy group. a naopantoxy
group, & n-hexoxy group, a n-octoxy group, a n-dodecoxy group,
a n-pentadscoxy group and 2 n-alcosoxy group.

30 Thesa alkoxy groups may bes substituted with a halogen
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15 {2,3,4,6-tatramathylphenyl jmathoxy group, a
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{pantamathylphanyl)mathoxy group, an {athylphenyl)}msthaoxy
group, a {n-propylphenyl )mathoxy group, an
{imopropylphenyl)mathoxy group. (n-butylphenyl)mathoxy group,

30 a (sad-butylphanyl)lmeathoexy group, a
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Examples of the aryloxy group of X'' to x'*, R™ to RY,

R to R**, R¥ to R, R' to R'* and R* to R’® in the formulas

15 [3] to [11] are a phanoxy group., a Z-methylphsanoxy group, &
3-methylphenoxy group, & 4-methylphsnoxy group, 2
2.3-dimethylphencxy group, & 2,4-dimethylpheanoxy group, a
2,5-dimathylphancxy group, a 2,6-dimethylphenoxy group, 2
3.4-dilmethylpheanoxy group., a 3,5-dimethylphencoxy group, &

20 2-tart-butyl-3-methylphenoxy group, a
2-tert-butyl-d-methylphencxy group. &
2-tert-butyl-S-mathylphenoxy group, &
2-tart-butyl-§-methylphenoxy group, a2, 3,4-trimsthylphenoxy
group, & 2,3,5-trimethylphanoxy group, &

25 2,.3,6-trimathylphancxy group, a4 2,4 ,5-trimathylphenoxy group,
a 2,4,6-trimethylphanoxy group, 2
2-tart-butyl-3,.4-dimethylphanoxy group, a
2-tart-butyl-3,5-dimethylphanoxy group, a
2-tert-butyl-3,6-dimethylphencoxy group. &

0 2,.6-d1-tert-butyl-3-mathylphenoxzy grcup, 2



(S conxent of a-olefin unit Sv polyuer s 12e contevt of an a-olefin uvlt 1n
av oDt ei nee pol yner was dataxm nee fromm IR nbevrptlov spectrum therein

t he maewuranevi ane aeloul atiov were oeirlee out by using aDerecterietlyv
nDSOr pt| ovs eerivee Promtrte a-ol efi vitaocordl vg La a netrto6 eeenxl bee
1v' DSe Nekronol acul are Chem e, t0 177, 149 (1976( HaRee, N. A., Hneene, N.

P.". The QQ%QE&Jyﬁ%fﬂUHMSEhiﬁgtﬂfggﬁﬁngﬂYgggyuyj Hhal n brenoh Dar 1000

cnrbov etone (abort "ahelv breach ee9ree : "l ha I R ebeorptl ov spectrum
wee aDt ni 2e@-Ay -n aABURSEV+ 4 usb By Ephbubrgr extceygeata Met ai (FT-1 R7700
mnuPaat uree by NI PPON BUNKO I no.~. tf (3) Hol ecul er wei ght ene uvlacvler
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Pxepar ei | #02Qfs , gottatian it Chhanoxy group, & 2-
tart-butyl;a,S,G-trimethylphenoxy group, a

14 2. 6-41-tert-butyl-3.,5-dimathylphanoxy group,
pentamethylphenoxy group, an sthylphenoxy group, a
n-propylphenoxy group, abc isopropylphanoxy group, A
n-butylphenoxy group, a sac-butylphenoxy group., a
tert-butylphenoxy group, a n-hexyiphsnoxy greup, a

15 n-octylphenoxy group, & n-degylphanoxy group, a
n-tetradecylphenoxy group, a naphthoxy group and an
anthracanoexy grodp.

Thege aryloxy groups may be substituted with a halogen
atom such as a fluorine atom, a chlorine atom, a bromine atcm

20 and an lodine atom: an alkoxy group such as a methoxy group
And An athoxy group: an aryloxy group such as a phanoxy group;
or an aralkyloxy group such as a ban:y}cxy group.

Tha aryloxy group ls praferably an aryloxy group having
6 to 20 garbon atoms.

25 The Ai-substituted amino group of X*' to X', R'! to R',
rR¥ to R, R™ to R, R' to R** and R™ to R in the formulas
[$]to[11] means an amino group substitutedwith twohydrocarbon
groupse or eilyl groups, and ths hydrocarbon group and the ailyl
group may ba aubstituted with 2 halecgen atom such aa a fluorins

ag matom, & chlorinea atom, & bromina atom and an icdine atom; an



5 1nio a 100 nml Pour-necked flask purged with argon, dO nl of <ol uana anal
mL of ae.xane solution of 2vSt, ( concavtrntlov of Znst, n i.03 N) were
added. Thereto, 0.292 m of n toiueve aolutlav oP pevtefl uorophenol

(covceni xntion oP pentefl noropnanoi ~ Z177 n) wne naaea aropwi ea n< roomtS
tanpernture. Thereafter, 29.1 a 1 (1.615 vnol) of water was sailed Q opw se

vitn n nm arldepsy \eugd ot /ad enpertaicaye godtipaardbmm atthexst yppcanh, drhe
m xtufe was etitiea ei 70 ~ far one hour. Tha reectlon nSxtnre wee n yell ow

Slurry. | Panaioxy S aychOaf 1y gHOnoOXY eyl ai o Baedilavlwse sFoL® nl of
toluene 1s were edad. The m xtvre one stirred nt 70 ~ Poi one ncur, ihexeby
obt ai ni ng “él%lﬂl'oﬁ BPOEYY RN FEPYERS-t Bxampdies odqdths BFAro@anpan Jronp

t ti f t ei { | | i et t b 0
Oy e & a el i iy e A 18 2 Shrni st e bR e Bathia
t | f <00 i i i ,
ggﬁaﬁ?ngaﬁdhe n'?r%ggﬁﬁal éobﬁgﬁggf ﬂvmgt- 3?’8’3{ g{}%%g\é\ﬂ %?1 g‘?&%ﬁ?ﬁg gg—%glps’ol vent
and 10 ul aofn—'bd/t!f?ﬁgg;r&ga & OHRMOBBH PVE gt ififr &edtaﬁﬁ—ﬁﬂ@?ri ROl AMRS

bested to 70 ~ . npl eva was fad while eaJuetl nA at metnylenn

prnseur e afscindkg/’cgrodr] as hhpedyslemas viall-lHaen] §306upt Mnd P
triieobDntyinlum vum was ahargea, eucceeslvelp, 0.05 Il nol of

at hyl anablcadidest) oo umml ory br graupnkasbaggéatoad tarbear atomsn| of
tna aipmO So (100 a not-ZV) wns eaaea. _Trten, pvlynexlzeilon wet/ oarrlad
out 100 EsH 86 HiRhAREL Eoupr Sy P2l Tl ggosp BAVAONLY ab2- 1 pedhen

SRS SRR BT « e Pl RS AT A gt e Bt AR v ©
oo RN PRSP A et sas g e
Ss Ae apxe@ifillan bR IS -RLAILY ARt Y&hY AW gEldify ¥rehbaemybhyeamimaf erree
tv ne "slurry "7. A aovoentrntlov of Zn covtalnae Sn tba vliurry vas
cal cul at egricetphe al AddtioFi&nind. gt2vipRolepdrdregitapylaming group, a
diisopropylamino group, a dli-n-butylamlino group, a
1 Al-sec-butylamino group, a di-tert-butylaminge group, a
A1 -1aobutylamino group, a tart—butyliﬁoprnpyluminu group, a
dd-n-hexylamings group, a di-n-octylaming group, a
diphenylamino group, & biatrimethylsilylamino group and a
bls-tert-butyldimathylsilylamine group, and prefarrad ie a
20 dimethylaminc group, an diethylamino group, adilsopropylamine
group, adil-tert-butylaminogroupor abia-trimethylsallylamino
group.
Exanples of the hydrogarbon thie group of X' to X', r'!
to R, R*™ to R**, R* to R, R' to R** and R*! to R** in the formulas
25 9] to [11] are an alkylthio group, an aralkylthio grouo and
arylthio grﬁup.
Examples of tha alkylthio group of X'! to xX'*, R" to R'S,
R to R*, R* to R™, R* to R** ana R* to R in the formulaa

[9] to [11] are a methylthio group, an athylthio group. =

0 n-propylthiogroup, animopropylthiogroup, an-butylthiogroup.



15 Exenmpla 1 (3) was repantee eacept that the slurry wee changes to the
viurry . As aresult, 1.0d g oP an ethyl ene-1-braes copol yner was obt al vea.
The pol ywl zatl oa activity, 6C8, Mv and HW NV were 1. a % 10 9/ u01- Zr/ hour
10.2, 71000 and 2.0, raepaotlvelp. xa Bxgrgla 3 (1/ Praparntloa of contnci
pxoeuct Exanple 1 (1) wne repeetee except that tea sense amount of mater

T ﬁ%aéége?u#gl(%‘ TRrobs’ PEeReuETl RSl AMNB ey e 1
vivrrp (h ftﬂnaé@&ﬁ'&@%h&% ??:lmﬁ] Urd Vn - He leexsegk;,gy,% of Zv

cont ei vea e slurr s oal atee to be 10 4npl 30 (27

Pol erE”XQ:IchH‘l: v1dRio QFRLE, T 63 hoMRTYIaNER @ oRPLE nt fahthde yItHIY M

wec avenged to the slurry . Ae a result, 6.04 g of en ethylene-1-rtxene
aogol ymer guaspmd neen-dheopely:mard @eidu:m aotivitp was 3.4 X 10~

g/ vol-Zr/ nour. Exanple t (1) POl pnerizetlon exanple 3 ( 2 ) was raHeetee
except that the ‘blmeﬂge!ellﬁrﬂmnﬁc' gicoatpayRe e s@bmmuw wathumhailsttasy i ee
wee ahengea to 210 Itnol. As a result, 10.5 g of en ethyl ene-1-nxene

copol yner &ffm dwtqh Poett %'én%npneweew d-?PJe?J’EHFt’y Uhd BEF I ff@ﬂ% 10~
o eper ot | G e”dimi e, e LED Y (FRRED” PR PRa PaRBshe Terrous
e IS S o1 VY S A
in the Wigh anesrBPubRyegraip! Gudh Hh |4 hnZ¥iedy group.
10 The alkylthio group 1a praferably an alkylthio group
having 1 to 20 carbon atoms, and more preferably a mathylthic
group, an athylthic group, an lescpropylthio group or a
tert-butylthio group.
Examples of the aralkylthioc group of X' to x**, R to
15 R**, R* to R**, R™ to R*, R* to R* and R"' to R*® in the formulas
{9] ta [1l1l] ars a banzylthio grouop. a
{2-methylphenyl)methylthio group, &
{3-methylphenyl)methylthlo group., a
{4-methylphanyl)methylthio group, a
0 (2,3-dlmethylphenyl)mathylthio group, a
{2,4-ddmeathylphanyl jmathylthio group, a
{2,5-Aimathylphanyl )mathylthio group, a
(2.6-ddmathylphenyl)mathylthio group, a
{3.4-ddmethylphenyl)methylthio group, a2
L.} {3.5-dimethylphenyl)methylthlio group, a
{2.3.4-timethylphenyl Jmathylthic group, a
{2,3,%-timathylphanyl )mathylthlo groun, &
{(2,3,6-timethylphenyl jmathylthio group, a
{(2,4,5-timethylphenyl)methylthic group, a

k] (2,4,6-tilmathylphenylimathylthlo groun, &



(2) Polynarlzetlov exenpla 1 (3] wee rapaetea except that LTe siurrp Oree
abengee to the slurry ~. Ae aresult. 1.19 g oP mzs ethyl ene-1-hxene
copol ymer wee obtained. 'fns pol prerizetion actlvlity, ECB, Hw end Nv/Hn
were 6. 0 X 10" g/mm-2Zr/hHUr, 11.12, 73000 eve 3.3, raepeotively. na
Cnlm 102 1. A oontnct Droduct obtel nad by a procave conprlslvg tae atop

aP contectdyvg tshe fad e P BRBEKIA thilo d ® (eL a conmpound
represented ‘by t he foI???' ﬁ?ornu eyﬁ 17 Fﬁ%? f?f 11 .. 10 (b) a conpcond

repreeevt @ ,Qy, & fseﬁm&i-megympﬁuhgl[)gitﬂmﬁﬁﬂ.ﬂ g3jup ( c:). a oonDOUNnd
raBraeantad by the t0llowlng Eormule [3 ] . 19 R~ST'HS [3], and (dj a
nOnl Onl ¢ ddr.fleck.dnttétmAnst hplpoehyd ) mpObGddhloEreadh H le a netal atop
of the Groupe 7 to 12, trte GouB 1L, the Goup 15 O Lantnenl de Serlae O
t he pnr|OdpoBF@gﬁgtatrumathylphanyl}nﬂthylthin group, a
3 {pantamathylpheanylimethylthioc group, an
(ethylphenyl)mathylthio group, a (n-propylphenyl}mathylthic
group, an (lscpropylphanyl]jmethylthlo group. a
in-butylphenyl)methylthic group, a
{sec-butylphenyl)meathylthic group. a
10 {tert-butylphenyl jmathylthlo group, a
(n-hexylphenyl)mathylthio group. a (n-octylphenyl)mathylthlo
groun, A {n-dmcylphenyl)methylthio group, a
naphthylmethylthio group aod an anthracenylmethylthio group.
Theasa aralkylthio groups may be subgtituted with a
15 halogan atom guch aa & fluorine atom, a chlorine atom, a bromina
atom and an fodins atom: an alkoxy group such as a methoxy
group and an athoxy group; an aryloxy group auch as a phanoxy
group; or an aralkyloxy group such a2s a benzyloxy group.
The aralkylthiogronp ls preferablyanaralkylthiogroup
20 having 7 to 20 carbon atoms, and more preferably a beneylthio
group.
Examples of the arylthic group of X' to x**, R™ to R',
R* to R¥, R’ to R*, R' to R*® and R* to R*® in the formulas
[9] to [11] are a phenylthic group, a 2-mathyphenylthlo group,
25 a 3-mathylphanylthic group, a 4-methylphenylthio group, a
2,3-dimathylphsnylthioc group, & 2, 4-dimethylphanylthic group,
a 2,5-dimathylphanylthio group, a 2,6-dimethylphenylthio
group, & 3,4-dimethylphanylthilo group, a
3,5-dimsthylphenylthic group, a

a0 2-tart-butyl-3-mathylphenylthloe group, a



So of tae 8lanente; r Se a velenae O°P H; L' 1le n hydrogen etom n nal ogav
etou, a nydrocerbOVv group or n hydrocerbovoxy group, and whamtwo or core
L"s eslat, trtey may De Lhe eenme O dl PPereni - Prom one enoi her; encrt o T
and T is n non-notel atomoP the GrouBi5 or 16 Sv the Perlodl 0 Teble

| ndependently of Bean 39 other; a le a valance of T': t le a vnlenoe O T;
R Se an eleberOvbuLylt éxmeitiy lpteny brhhe efeeuponaw t hér nvl vg
group-CEhterIv& groug{ avd when tv0 or nore R's axlet, they mp ba Lba
eene of dl¥EresEhi PREBAT Sn@edblphenedhd® §E0UPAyBr ocer bon grouB. and when

Lw0 O nor Y exlet, _the 1o the sane_or dl ffaran2 Prom one

enot har . 53f§$§7“9¥?2'85 #ﬁ?ﬁﬁqﬂﬂéﬁkﬁikxﬁﬁ?ﬂﬁ'tﬁ Claim1, vharaln tea
caupovent S . y & tol f S
R.E LII. iy'gae‘r‘gl #ﬁiﬁg?gﬂﬂy@ggﬁﬁgﬁ g‘r‘gop"_, pg%agré‘g%ae’g?f@?pﬁﬂé’eyrrleégjb% t he
sane or QQifAuEntaf oM QD@ rTR{ady1 pherfy DeY4 r#ﬂ@ﬁp?t @v, lo morygeo atom

or a sulfur atom and a ve a valence of z. 3 rte contact product

accor di ng 2 04 G etnidetipephlenyd t9a cgrotp0@ed, 41 oAtrendtalylptainydhfd ie a
hydr oanbon group having rom 12 to. 100 nmrbon ntooa. 15 1. Prte oontamnt

product ecrrup ngatd-Orokrbitihadr.d nligenthy TbheifyLlehdbt grpemnt anor m
oxygenet onl eHependent|ly of each oteer. 7D 9. The content pi Gdp02 nOCOrdl ag
to O ai m 12-VaekedPAt Rl - $s 5 n HmeddeiRhanr T SRk 908FBBR  gPouB. 6. The covt noi

product ecpordSngy L2ef1 8! 0 bundiSihady1 €518 JBbap, 240 OP tha Groups S

10 2,6-Ad1-tart-butyl-3-methyliphenylthio group, a
2-tert-butyl-4,5-dimethylphenylthlio group, a
2,6-Al-tert-butyl-4-methylpheny¥lthic group, a
3, 4,.5-trimathylphenylthio group, a
2,3,4,.5-tetramethylphanylthio group. a

1= 2,3, 4,6-taftramathylphenylithlio group, a
Z-tart-butyl-3,4,6-trimathylphanylthic group, a
2,6-di-tart-butyl-3,4-dimeathylphanylthio group. a
2,3,5, 6-tatramsthylphanylthic group, a
d-tart-butyl-3,.5,6-trimsthylphanylthiao group, a

0 2,6-Al-tert-butyl-3,5-dimethyiphenulthlic group, a
pentamathylphenylthio group, an ethylphenylthio group, a
n-propylphenylthio group, an isopropylphenylthio group, a
n-butylphenylthio group, a sec-butylphanylthio group, =2
tart-butylpheanylthic group, a n-pentylphenvyithio group, a

29 necpentylphanylthio group, a n-hexylphenylthio group, a
n-octylphanylthle group, a n-dacylphanylthio group. a
n-tatradecylphenylthio group. a naphthylthio group and an
anthracenylthic group.

Theea arylthio groups nay ba substitutad with a halogan

an atom such as a fluorine atom, & chlorina atom, a bromine atom




zs Goup 19 O trte Periodic Tebla oL thn Elenents. 7. Trte aopteot product
according to Claim1l, vharain snob nouvt of the vonpovavta (b) arts (0)
aovt avted per ova not of tee anponeat (a) satisfies tha follow ng Eoxnul n
[17. 30 end trte enount oL the conponeft (d) contncted le Pram 0. 01 non
to a.v noi Her one not of tee comonent (e). Ir _ vy 2=~ S o.af , s

rharei vrl gavahanaeakln witeme D Wiy /£ di§e oniee Vey ta (dé t €68y ngtadpHer
ave ntl of tee conponamt (a)r end z ie the amouvt (noll of the conpovevt
(a) cont aanadapasthoney motowgs ; inecazgiii@yagio(p/sudb £ at phesoxyngtonpoduct
eccordlng to clelm1, weereiv the Hrooeea canprlsee tee etepe of. (1)
contact| vgTt 88 eFeidyaey (Pyoup ¥uyht asobt blem 2y Ie R MAROWP oduct, end ( 11)
anvtaatlng acid cOntnCt Hrnduat vl 2h the nmonpponant to (d) 9. The ODntect
Brndurt enmor Q viREATEIHNAASTONPAPTet REAPLY AR HO AL P SEOURREELBFe oEN
(1) cont agti ngtzﬁenom-Dnente al, (e7 and (e) xo obtain =0 a contact

pr oddct , n5°( 1fﬁﬁﬁﬂﬁuﬂ§ 5ol d contaot nroencc vlte tea conpomant (r).

Exanmples of the hydrcoarbon selenc group of X** to X',
R'* to R**, BR* to R**, R™ to R, R'' to R** and R*' to R*® in the
formula [9] to [11] are an alkylseleno group, an aralkylselenc
grouc and arylaslanc group.

10 Examples of the alkylssleno group of X' to x'*, RY to
R'*, R* to R, R* to R*®, R* to R** and &* to R* in the formulas
[?] to [11l] are a methylseleno group, an athylseleno group,
A4 n-propylselenc group. a&an lgopropylaealano group, &
n-hutvlselaeno group, a sag-butylsalano gqroup., &

15 tart-butylgelance group, a n-pantylsalenc group, a
nacpantylaeleno group., an-hexyloalano group, an-octylselans
group, & n-dodecyleelenc group, & n-pentadecylsalenc group
and a n-silcosyloaleno group.

Thesa alkyleaelesno groups may be substituted with a

20 halcgen atom auch aa a £luorine atom, a chlorine atom, a bromine
atom and an iodins atom: an alkoxy group such as a methoxy
group and an athoxy group: an aryloxy group auch as a phenoxy
group:; or an aralkyloxy group such as a banzyloXy group.

The alkylsalano groupisprafarablyanalkylaalanc group

15 having 1 to 20 carbon atoms, and more preferably amnsathylaelenc
group, an ethylasaeleno group, an lesopropylselano group or a
tart-butylﬂalenu group.

Examples of tha arslkylseleno group of X' to X', RY
to R'®, R*! ta R?®, R to R*®, R*' to R* and R’! to R** in the formulas

30 [9] to 11] are a banzylseleno group, a



10. A cetelyat componenc Eor nd6121on pol ynerieetiov =s aomrlelng n
contact Hroaaat enmamordlng to Cl61lm 1. 11. A catelyat far nddl2lon

nol pnexl zet| on obt ai ned by

eHr oceeecanpr | el ngt hest epoPCOnt nat i ngnchi al yet canponeni Eor addition

Doi prer | zation eccor6lng fo Cnls 10 rlth a to

- covpoundoEgrahet Reh pabagL ! AithdAsEIRGONal et | ngoEmefgd@up, 105 of the Gioups.
7 to 12 ma Lnmhenlae 6eries of the Perloalo raDle. 13. A cetel pet fox
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aDr ocaeoconprl el vgtrt est epof OOSt nat | vgnent al gsi vOrponent Eor ea6bltivv

pOl ynex!| zat ¢ gveterbphbpylimethydmed®nd trt n cvnpOPRPWR - emat el sel ected.

fromthe g{o;ﬁ covei etlvg of matelo of trte Goups 3 to 12 end Lenthenl ae
fieriee OFL%ht BPPERKLPRONFIDMS thYRL 88 LARR0al i ai nuriB@Pouna. 3J. The

he chmpovt L kPR RELB bR S A ER RSy oup Covel BHTVE of metel o bf the
G oups 3 t&@_gmﬂg%mghgﬁﬁggﬁﬁ sdTEnderlaalc T\r}g.g:LF e a uatell opene
process rpr po?/

1x 000, pogea. 11. A ucing en eadltlo mer OOnprl sl ng
Lrte step Q,E’P&Mﬁﬁiﬁhil%ﬁeﬁ‘y&%ﬂéﬂh@@.mmxl xnDl e nujwsep, | v trte prgsence
O n Ontalyat Pot ad6l2lon xs pOlynerl zetiort eacaxain9 t0O Cln-m 11 O 13.
INFIN'N /N3N Ridethilphhink 1) ety M dlddd- /NF /N /dFSNDF / NF a
INF/INF:/NOF/NNF /NF /NF/NNF /N/NF /NF /NF /NN /N F /N F /NF/ NF / NOF

I Nj FI NFj F { NP 1Qre thy Ephroyil Ymegtbynjse Yegs / NZ/ Nj F /9¥98R/ NF / NF / NPF

/| NPF/ N / NFt /N NF/ NP/ Ni./ N Z/ N ./ NOF / NF / NOF/ NF / NZ/ NFOF / NOF / NF

I Nz/ A NOF Y3 7 N FAER ERF KPR RN HEreG BT Y90 R /N / NF /RFOMRE/ N F /N0 B NF

I NOF/ N/ NPy /24 N, o NEL E NG 1)l 0, {NEL DA N 2/ NF /NG 7 NFi P % ~pvaem

LO

+}wgl fa[ Vv
Lﬁ\ggq 25] Eﬁl}cﬂ ?él]l'gglfﬁa ggh cgﬁ%ﬁj@aﬁ%{ﬂaﬂaiﬁ%ﬁdﬁ&lﬁw cal caljcaca

(2,4,5-timethylphenyl methylaalano group, a
{2.4,6-timathylphenyl jmathyleslano group, a
13 {3.4,5-tipnsthylphenyl imathylssalano group, a
{2,3,4,5-tatramathylphanyl)mathylealeno group, a
(2,3,4,6-tatramathylphanyl)mathyleeleno group, a
{2,3,5,6-tatramathylphsnyl Jnathylealeno group, a
{pontamathylphanyl mathylealano graoup, an
20 {ethylphenylimethyleelano group, a
(n-propylphenyl)methylaslenc group, an
{lsopropylphenyl)methylesseleno group, L]
{n-butylphenvl)mathylaselano group, a
(deo-butylphanyl)methylaslenc group, n
FL.} (tert-butylphenyl}mathylaeleno gqroup, L]
(n-haxylphanyl)mathylaalano group, -3
(n-oatylphanylimethylaalane group. a

(n-decylphanyl}methylselenc group and a naphthylmethylseleno
group.

an Thase aralkylaslano groups may be substltuted with a
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methoxy-2-phenoxy)}titanium dichlorids,
diphenylmethylena{cyolopentadienyl){3-tart-butyl-5-
ahloro-2-phanoxyltitanium dlchlorida,
diphanylmathylens({tetramethyloyolepentadlienyl) (3,5-

15K Aimethyl-2-phanoxyltitanium dichloride,
diphanylmathglnnu{tetrumathylcydlopnntndianyl][3~tart-
butyl-2-phancxy)titanium dichlorids,
diphenylmethylene{ tetramathylcyclopentadisnyl} {3-tart-
butyl-S-mathyl-2-phenoxy)titanium dichloride,

29 diphenylmethylana{tetrumathylcyclopantadianyl}{3-phanrl—2
-phenoxylititanlium dichlorids,
diphenylmethylena[tafrnnsthylcyclnpentndianyl]{3-turt—
butyldimethylsilyl-S-methyl-2-phenoxy}titanium dichlorlde,
diphenylmethylene(tetramathyloyclopentadienyl) (3-

25 trimathylmilyl-S5-methyl-2-phencxy)titanium dichloridas,
diphanylmathyleana{tetramethylovclopentadianyl)(3-tert-
butyl-5-methoxy-2-phencxy)titanium dichlorida,
diphenylmethylene(tatramethylcyclopantadienyl) (3-tert-
butyl-5-chlaro-2-phenoxy)titanium dichloride; and compounds

30 in which (7 °-oyclopentadienyl) in ths abova-mentioned
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{3,5-d1-teart-butyl-2-phenoxy)titanium dichleri

dimathylailylena( 7 _cyclopsntadisnyl)
(5-mathyl-3-phenyl-2-phenoxy)titanium dichlerida,

30 dimethylailylens{ 7 "-oyclopentadienyl)
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(3-tert-butyldimethylsilyl-5-methyl-2-phanoxy}titanium

dichlorida, dimuthylﬂilylana{n’-cyclapantadianyl]
{S-mathyl-3-trimsthylslilyl-2-phencoxy)titanium dichlaride,
dimethylsilylene( 5 *-ayolopantadienyl)

5 {3-tert-butyl-5-methoxy-2-phanoxy}titanium dichloride,
dimethylsilylans(  *-cyolopentadianyl}
{3-tert-butyl-5-chloro-2-phenoxy}titanium dichlorids,
dimethylsilylena( 7 -oyclopantadienyl)
{3,5-dlamyl-2-phenoxy)titanium dichlorida,

10 dimethylsilylene({ 7 ’-uyoclopantadienyl)
{l-naphtoxy-2-ylititanium dichlorida,
dimathylallylans(  *-tetramsthylayalopantadienyl)
{z-phanoxy}titﬁnium dichloride, dAimathylsilylana(?

' _tetramsthylcyclopentadienyl)(3-mathyl-2-phenoxy}titanium

15 dichlorids, dimsthylsilylene{ 7
*_tatramathyloyclopentadienyl){3,5-dimethyl-2-phenoxy)
titanium dichloride, dimethylsilylens( 7
' tetramsthyloyolopentadisnyl){3-tert-butyl-2-phenoxy)
titanium dichleride, dimethylsilylens( 7

20 5—tetramathyluyclcpantadianyl1{3~tﬁrt-butyl-5~mnthyl-2-
phanoxyltitanium dichloride, dimethyleilylens( 7
*_tetramethyloyclopentadianyl}{3,5-di-tert-butyl-2-
phenoxy)titanium dichloride, dimethyleilylene(7
*.tetramethyloyclopentadianyl}{5-methyl-3-phenyl-2-

25 phanoxyltitanium dichloridsa, dimethylsilylene(7
*.tetramsthyloyclopentadianyl) {2-tert-butyldimethyleilyl-5
-methyl-2-phenoxy)titanium dichloride, dimethylsilylene( 7
*_teatramsthyloyclopentadianyl) (5-methyl-3-trimeathylailyl-2
-phenoxyltitanium dlchlorids, dimethylsilylensa( R

30 P_tatramathylcyclopentadienyl)(3-teart-butyl-3-methoxy-2-
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5 titanium dichloride, and dimethylailylena{ 7
_tatramethyloyclopentadisnyl)(l-naphtoxy-2-yl)titanium
dichlorides: and compounds Ln which [ 71°-cyclopesntadienyl) in
ths above-mentlioned compounds ia peplaced with (7
I_methyleyclopentadianyl), (7°-dimethyloyclopentadienyl),

10 { 7%-trimathylcyclopantadienyl),
(7®-n-butyloyclopantadienyl),

( 7*-tart-butylcyclopsntadienyl),
{ﬂ’-trimathylsilylcyclﬁpantadianyl},
(n*-tert-butyldimethylsilylcyclopsntadienyl),

15 { n5-indenyl), { 7 -phenylindenyl) or { 7°-fluorenyl). Further,
thare can be examplified compounds in which "(2-phmsnoxy)" 1in
the above-menticoned compounds 185 raplaced with with
"3-phenyl-2-phanoxy”. *3_+trimethyleilyl-2-phenoxy® or
"3.tert-butyldimathyleilyl-2-phanoxy"; and compounds 1in

20 which "dimathylailylena” in the above-manticnad cocmpounds i@
replacsed with "dlethyeilylena®, "dipheanylsilylene” or
*dimethoxyallylene”™. Still furthar, there can bs exemplified
gompounds in which "dichlorida® in the abova-mantionead
compoundsa 1s replaced with "dimathyl®, "dibenzyl”,

25 . "dimethoxlde®, "diphenoxids”, “bis(dimsthylamino}” or
"big{diethylamino)®. Furtharmore, there can ba axemplified
compounds in which *titanium® in the abova-mentioned compounds
i replacsd with "zirconium® or “"hafnium”

Moraovar, examplas of tha metal compounds represanted

ao by the formula [10] Ara L



10g#hpYa0%g#& ()-3(y)E*J+l,,,,,yZOD9 10!'! 10 10

107 (940%& () -x3! C (YA0%& ()-x3! Q (%0%& ()-x3! " (%0%+& ()-X3
(940909& ()-x3,,0-#../0{Y70D9 10! !! T9L0%?g?& ()- (! | TILOU& () - (

TYL0%gg&' ()- (! [ TYL0%&' () - (! TYA0%&' () - (F6l0%&" () - 011b2U3V3WBX3Z3xj \ N/

FS109%& ()- 10 10 10'4 0%0%& ()- @ Q 0%0%[g[ & ()- @ TUL0% C[ & () - (

T94.0% MyVE. )1~
8109 (%@%ﬁ@i@?@%}%@? f{‘%"&?ﬁ‘-’ﬂ?gdﬁﬁﬁ%fé{ & ()-141]

LO%H H'8 (Inbdbrdd 0%Ed&1Ghr | 4177( 888889} ai1o41d&L0% { % 0%&' () - 7410PP
10PP 10PP) C &L09PPE () -1 41 Q &10%& ()-14! " &L0%& () -1 49: ; ==8>>WU3M

| CY4.0% [ & dRob i { YR6PEoSTLL ders ( HAIRE 4 t ad1 624 DY ZEPhEN ORENE 0% g8 () -
7V[9A0%& ()- 7>?7? 2#?@\ P/ | CY40% [ & !i LYA0Y& ()-T5! LYL0Y& ()-T5
10%9&' () -titanium mathoxide}, i -oxobla{imopro yliJ;na

L] {cyclopentndianyl][3-tert-butyl~5-mathyl—z-phunozy]

titanivm chloride}, L —oxoblie{isopropylidana
{oyclopentadianyl} {3-tart-butyl-5-methyl-2-phenoxy)
titanium mathoxide}, i -oxobila{lsopropylidene

(mathyloyclopantadlenyl){2-phesnoxy)titanium chloride}, &

10 -gxobis{lesopropylidens (methylceyolopentadienyl)
{2-phenoxy)}titanium nmathoxldal, 133
~pxobils{imopropylidena{methyloyclopentadianyl)
f3-tert-putyl-5-methyl-2-phencxyltitanium chloride}, L
-oxobla{iscpropylidana(mathylcyclopentadienyl}{3-tert-

15 butyl-5-mathyl-2Z-phanoxy}titanium methoxide}, £
~axabiﬂ{iﬂoprcpylidana{tetrumathylcyﬁlmpnntadianyl}
{2-phancxyititanium ohlorlde}, L

-oxohiu{inopropylidanu[tetramﬂthylcfdlopuntudienyl}

{2-pheanoxy)titanium mathoxide}, L
0 -oxobin{iaoprﬂpflidena{tatrnmathylcyclopantndianyl]
(3-tert-butyl-5-mathyl-2-phanoxy)titanium chlorids}, i

-nxnbia{iﬂopropyliﬂana{tatrnmethylnyclﬂpentadienyl}

{3-tert-butyl-5-mathyl-2-phehoxy)}titanium methoxide}; and

gompounde 1n which { 7 ‘-oyclopsntadianyl) in the
FL} above-mentioned compouns ls replacsd wilth

{ 7%-dimethylcyclopentadisnyl),

{ n?-trimmthylcyclopentadienyl}.

{ 7%-n-butyloyolopantadienyl),

(n%-tert-butylcyolopentadianyl}.

30 { 1*-trimsthylailyloyclopentadienyl).
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thare can be exemplifiad compounds in which (2-phenoxy) 1n
the above-mantioned compounds 18 replaced with with
5 {3-methyl-2-phanoxy), {3,6-Aimethyl-2-phenoxy},
{3,5-di-tert-butyl-2-phanoxy).
{3-phanyl-5-methyl--2-phanoxy) or
{3-trimathyleilyl-5-mathyl-2-phenoxy). §t1ll further, thare
oan be wxenplifiesd compounds i1n which "chloride® in tha
10 abova-mantioned compounds imreplacadwith "methyl”, "benzyl®,
"phanoxide”, "dimethylamino® or "diathylamino®. Furtharmors,
thars can bs sxemplifimsd compounds in which "titanium® in the

above-mentioned compounds 1s replaced wilith "zirconium" or

"hafnium"
15 Moregvaer, axamples of the metal vompounds raprasented
by tha formula [11] ATS Aai- L

-pxoblg[lgopropylidane{cyoclopsntadienyl}
{2-phenoxy}titanium], a1 - i
-oxobla[laopropylidene{oyclopsntadienyl){3-tert-butyl-5-
20 methyl-2-phancexy)titaniam], al- i
-nxﬂbiﬂ[iﬂnprcpylidane[mathyluyclupantadianyl]{2-phanuxy]
titanium], di.- 2

-oxobia[iscopropylidena(methyloyoclopsntadienyl) (3-tert-

butyl-5-mathyl-2-phenoxy}titanium], d1- H
25 -gxobilg[lsopropylidense
{tutrnmethylcyalupnntadienyl}[z-phanoxy}tituniun],di- 1

-oxobig[imopropylidana
{tetramathylcyclopentadisnyl){3-tert-butyl-5-methyl-2-
phenoxy)titanium], di- i) -oxobils

30 [dimathylailylena{cyolopantadianyl) (2-phanoxy)titanium],
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5 -nxnhiﬂ[diuethylsilrlana{mathylcyclupantadienyl}(3~tart-
butyl-5-methyl-2-phenoxy)titanium], ' ai- i
-uxubis[dimathyluilylana{tatramathylcyclopantnﬂianyl]
{2-phenoxy) titanium], ai- 133
-G:ﬁhiu[dimathylﬂilylane[tatrumethylcyclopﬁntadianyl}

10 {3-tert-butyl-5-methyl-2-phenoxy)titanium]; and compounds in
which (7 *-oyalopsntadienyl) in the above-mentioned compouns
ig replaced with ( 7°-dimethylcoyclopantadienyl),

{ 7?-trimathylcyolopentadianyl]),
( 73-n-butyloyclopentadienyl).

1% (n*-tert-butyloyclopantadienyl),
(M*-trimesthylsilyloyolopantadienyl),
(n*-tert-butyldimethylsilyloyclopantadisnyl),

( n?-indanyl), (7 *-msthylindenyl) or { #*-flucrenyl). Further,
thara oan be exemplified compounds in which {2-phenoxy) in
a0 the above-mentionad compounds 1 replaced with with
{3-mathyl-2-phanoxy), {31,5-Aimethyl-2-phenoxy],
{(3,%-Ai-tart-butyl-2-phenoxy),
{3-phenyl-5-mathyl-2-phenoxy) or
(3-trimethylellyl-%-methyl-2-phenoxy). Still further, thare

25 can ba axampliflied compbundﬁ in whioh "titanium®™ in the
above-mantionad compounds is raplaced wlth "zirconium® or
"hafnium*

Ag the organcaluminum gompound {C} used for tha catlyat
for additionpolymerizationaccording to thapresent invention,

30 known organcalumlnum g¢mpounds can bs used. Prefarred 1z an
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[12]:
- R¥ ALY .4 [12],

wharsin d i1s a number satisfying 0<. 4 = 3; R is = hydrooarbon

group, and when two or more R’group- exiat, these may bea tha

game or diffarant;:; ¥ is a hydrogen atom, & halogen atom or an

hydrocarbonoxy group, and whan two or mora Y's exist, they
10 may be the scame or different.

R® in the formula [12] im preferably a hydrocarbon group
having 1 to 24 carbon atoms, and more praferably an alkyl group
having 1 to 24 carbon atoms. Examples therecf are a methyl
group, an sthyl group, a n-propyl group, a n-butyl group, an

15 imobutyl group, a n-haxyl group, a 2-methylhexyl group and
a n-octyl group. Mcre praferred 1s an ethyl group, a n-butyl
group, an lscobhutyl group or a n-heaxyl group.

Exanples of the halcgen arom as ¥ in the formula [12]
are & fluorine atom, & chlorine atom, a bromines atom and an

20 iodine atom, and preferred is a chlorina atom.

Tha hydrocarbonoxy group as ¥ in the formula [12] 1im
praferably an alkoxy group, an aralkyleoxy group ¢r an aryloxy
group.

Examplas of the alkoxy group as ¥ in the formula [12]

2% are m mathoxy group, an ethoxy group, a n-propoXy group, an
isopropoxy group, a n-butoxy group, a seo-butoxy group, a
tart-butoxy group. a n-psntoxy group, & naopentoxy group. a
n-hexoxy group, a4 n-octoxy group, a n-dodacoxy group, Aa
n-pentadecoxy group and a n-lcosoxy group.

a0 Each of those alkoxy groups may be substituted with a
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5 _ The amlkoxy group aa ¥ in ths formula [12] is prafarably
an alkoxy group having 1 to 24 carbon atoms, and more preferably
a methoxy group, an ethoxy group or a tert-butoxy group.
Examplas of the aryloxy group as Y in the formula [12]
ars a phanoxy group, a 2-mathylphenoxy group, a 3-methylphenoxy
10 group, a 4-mathylphencoxy group, a 2, 3-dlmathylphanoxy group,
a 2,4-dimathylphenoxy group, a 2,5-dimathylphenoxy group., a
2,5-dimathylphenoxy group, a 3.4-dimathylphanoxy group, a
3,5-dimathylphenoxy group, a 2,3,4-trimethylpbheanoxry group,
a 2,3,5-trimathylphenoxy group, a 2,3,.6-trimethylphenoxy
15 group, = 2,4,5-trimethylphanoxy group., a
2,4,6-trimethylphencxy group, a 3,4, 5-trimethylphenoxy group,
a 2.3.4,5-tatramethylphanoxy group., a
2,3, 4, 6-tetramathylphanoxy _ Jroup,
2,3,5,6-tetramathylphsnoxy group, a pentansathylphanoxy group,
20 an ethylphanoxy group. a n-prapylphénaxy group, Aan
lgopropylphanoxy gqroup, a n-butylphenoxy group. A
gac-butylphsnoxXxy group. a tert-butylphenoxy group, a
n-haxylphenoxy group, an-ocotylphsnoxy group, an-daaylphenoxy
group, a n-tetradacylphenoxy group, a naphthoxy group and An
25 anthrathenoxy group.
Each of thosa aryloxy groups may be substitutad with
a halogan atom such as a fluorine atom, a ohlorine atom, a
bromine atom and an iodine atom; an alkoxy dgroup such as a
methoxy group and an ethoxXy group; cr an aryloxy group such

30 Ae A phenoxy group.
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BC:0-u! I!f}.z] are A benzyloxy group, a {2-mathylphanyl)methoxy group,

5 a {3-mathylphanyl)}methoxy group, a (4-methylphanyl)methoxy
group, a {2,3-dimethylphenyl)methoxy group, a
{2,4-dimsthylphenyl Jmathoexy group, 2
{2,5-dimethylphanyl jmethoxy group, a
{2,6-dimethylphanyl jmethoxy group, &

190 {3,4-dimethylphenyljmathoxy group, a
{3,5-dimethylphanyl)mathoxy group. a
(2,3,4-trimethylphanyllmethoxy group, A
(2,3, 5-trimathylphenyl )methoxy group, &
{2,3,6-trimathylphenyl)mathoxy group, 2

1% {2,4,5-trimathylphenyl methoxy group, &
{2,4,6-trimathylphenyl)mathoxy group, a
{(3,4,5-trimathylphenyl }mathoxy group, a
{2,3,4,5-tatramethylphanylimethoxy group, a
{2,3,4,6-tatramathylphanyljmethoxy group, A

20 {2,3,5, 6-tetramethylphenyl)methoxy group, &
{pantamethylphanyl)methoxy group, an {athylphenyl)methoxy
group, a {n-propylphanyl)methoxy grcup. an
{igopropylphenyl Jmathoxy group, a {n-butylphenyl)methoxy
group, & [(mec-butylphanyl}methoxy greoup. &

a9 (tert-butylphenyl)methoxy group, a (n-hexylphenyl)mathoxy
group, a (n-octylphenylmsthoxy group, a
{n-decylphenyl jmathoxy group, a
{n-tatradecylphanyl)msthoxy group, & naphthylmathoxy group
mand an anthrathenylmathoxy group.

ao Fach of thoes aralkyloxy groups may be substituted with
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' and more preferably a benzyloxry group.
Examples of the organoaluminum compound reprasented by
the formula [12] are a trislkylaluminum such aa

15 trimethylaluminum, triathylaluminum, tri-n-propylaluminum,
tri-n-butylaluminum, trilsobutylaluminum,
tri-n-hexylaluminum mnd tri-n-cotylaluminum; a
dlialkylaluminum chloride such as dimathylaluminum chlorids,
disthylaluminum chleride, di-n-propylaluminum dhloride,

15 di-n-butylaluminum chleride, dlisobutylaluminum chloridas and
di-n-hexylaluminum chlorida; an alkylaluminum dichloride such
ag methylaluminum diohloride, ethylalumlinum dichlorlde,
n-propylaluminum dichloride, n-butylaluminum dlchloride,
isobutylaluminum dichlorides and n-hexyialuminum dichloride;

a0 a dialkylaluminum hydrida such as dimethylaluminum hydride,
dathylaluminum hydrids, dl-n-propylaluminum hydride,

41 -n-butylaluminum hydride, diisobutylaluminum hydride and
dd -n-haxylaluminum hydride: an alkyl{dialkoxy)aluminum such
as meathyl{dimethoxy)aluminum, methyl{diathoxy)aluminum and

L3 methyl(dl-tert-butoxry)aluminum: a dialkyl(alkoxy)aluminum
guch ag dimethyl(methoxy)aluminum, dimethyl (athoxy)aluminum
and dimethyl(tert-butoxy)aluminum; an
alkyl{ddaryloxy)aluminum such ag mathyl(diphencxylaluminum,
methylblse(2,6-dlisopropylphanoxy)aluninum and

o mathylbis({2,6-diphenylphenoxyjaluminum; and a
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triisobutylaluminum or tri-n-hexylalumioum,
Thase crgancaluminum compounds may be usead alone, or
1o i1n combinatlon of two or mora thereof.

Tha ratic of tha amount of the contact produot {A) used
to tha amount of tha compound {(B) used 13 not particularly
limitad. The ratlo of the molar amount of tha matal atom (M)
contained in the contact product (i) te the molar amgunt of

15 the mestal atom contained in the gompound {B} 1e geanerally from
1 to 10000, prefarably from 10 to 5000, further prefarably
from 100 to 3000, and particularly prafarably from 500 to 2000.
whan using the compound (C), the ratio of the molar amount
of the aluminum atom contained in thea acnpound {£) to thea matal

20 atom contminad in the compound (B) 18 genarally from 1 to 10000,
prefaerably from 10 to 5000, and furthar prefarably from 100
to 1000, _

Ag the oatalyst for addition polymerization of the
present Lnventlon, a contaot product cbtained by praliminarily

21 contacting the contact product (A) and the compound (B),
optionally, furthar the compound {C) may be used, and they
may ba aleo ugsad by being saparataly charged in apolymerization
vesgsel. The arbitrary two componsanta among them may bs alsc
previcusly contactad, and furthsr, anothar compeonant may be

30 also contmoted.
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1t 1,9%-decaddene, 4-methyl-1,4-hexadlens,

5-mathyl-1,4-hexadlena, 7-methyl-1l,6-octadiene,
5-athylidena-2z-norborneans, dlioyclopentadiene,
5-yvinyl-2-norhornena, 5-methyl-2-norbornane, norbornadiana,
S-mathylana-2-norbornana, 1,5-cyclooctadiena,

13  5.8-endoneathylanahaxahydronaphthalene, 1,3-butadiane,
isoprena, 1,3-hazadiana, 1,3-octadiene, 1l,3-c¢ygloootadisne
and 1l,3-cyclohaxadiana; a cyclic clefin such as norbornene,
S-mathylonorbornens, S-athylnorbornene, 5-butylnorbornene,
5-phanylnorbornena, 5-banzylnorbornene, tetracyolododecens,

20 tricycleodecena, tricyoloundecena, pesntacyclopentadacensa,
pentacyclchexadecene, B-methyltetracyclododecens,
8-ethylistracyoledodeoene, 5-acetylnorbornane,
5-acetyloxynorbornene, 5-methoxyoarbonylnorbornene,
S-sthoxycarbonylnorbornans,

23 5-mathyl-5-mathoxycarbonylnorbornene, 5S-¢yanonorbornena,

8 -mathoxyoarbonyltatracycloedodecans,
f-weathyl-8-tetracyclododacans and
B-cyanotetracyclododacene;: an alkenyl aromatic hydrooarbon

Aauch as An alkanylbanzene [(&.g. styrens, 2-phanylpropylens,

1o 2-phanylbutens and 3-phanylpropylens}, an alkyletyrane {(e.g.
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%40%4$48&' (3,4-dimethylatyrene, 2,5-dimethylstyrene,
d,4-dimethylatyrana, 3, 5-dimethylatyrens,

5 3-methyl-5-athylatyrena, p-teart-butylstyrene and
p-sacd-butyletyrene). a bis{alkenyl)bonzena (a.g.

" divinylbanzana) and an alkanylnaphthalens (e.qg.
l1-vinylnaphthalens);: and & polar monomer such ag an «¢,f
-ungaturated carboxylic acid {e&.g. acrylic acid, mathacrylic

10 acld, fumaric acid, malaio anhydride, itacconlio acid, 1taconic
anhydride and bicycle(2,2,1)-5-heptene-2,3-ddoarboxylic
acid ), andmetalsalts thereof (e.g. salts of sodium, potamaium,
lithium, =inc, magnesium and calcium), an @, £ -unsaturated
carboxylin acld agtar (a.yg. mathyl acrylate, ethyl acrylate,

15 n-propyl acrylate, isopropyl acrylate, tert-butyl acrylate.
Z-athylhexyl acrylate, methyl methacorylate, athyl
mathaarylate, n-propyl methacrylate, 1isopropyl methacrylate,
n-butyl methacorylate and iagcbutyl mathaorylate)], an
unsaturatsd dicarboxylia acld {s.g. malelc acid and itaconiaq

20 acld ), a vinyl estear (a.g. vinyl acatate, vinyl propionatas,
vinyl capronate, vinyl caprata, vinyl laurata, vinyl stearata
and vinyl triflusroacetata), and an unsaturated carboxylio
acld glycidylatas (a.g. acrylic acid glycidyilate, mathaoryllic
acid glycidylata and itaconio acid monoglyocldylate}.

25 The aatalyst foradditionpolynarization of the prasent
invantlion ﬁan be applied to homopolymarzation or
copolymerzation cf thesa monomers. Examples of a combinaticn
cf monomers gonatituting the copolymer are ethylens and
propylans; athylape and 1-butans; athylene and l-hexeansa; and

30 propylena and l-butene.
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$L %E0%) herlogesshieddoody weErpgns{a.g. methylens dichloride) 1is usa

a5 a golvent; a bulk polymerization mathod, 1in which
polymsarlization 1a garriad out in a ligquid monomaer; A gas phase
polymarization method, 1n whioh polymarization 1s carriad out
i1n a gasecus monomer; and ahligh-prasaures polymerizationmathod,
20 inwhichpolymarization iscarriadout in asupercritiocal liquid
condition at A high tamperature under a high prassures. As a
polymarization typa, alther of a batch-wisa typs and a
continuoua typa is pomsible. Further, polymarization may ba
garriedout in two or more atepashaving different polymarization
25 condltions from each cother.
A method of feeding the raspactive components in a
reactor is not particularly limitad. Exampleg thereof ara a
mathod of femding them in a solid condition; and a method of
Famding them 1in a conditicon of a seolution, a suspenslen or

30 a slurry, using a hydrocarbon solvent, from which components
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compenant (B) is usually from 0.0001 to 100 mmol/liter, and
prefarably from ¢. 01 to 10 mmol/liter, in terms of thea amcunt

1% of a matal atom contained therein.
The polymerization temperaturs im uaually from -100 to
350C, preferably from -290 to 300, and more prafearably from
20 to 3007, The polymerization pressure ig usually from 0.1
to 350 MPa, preferably from ¢.1 to 300 MPa, and mors prafarably
20 from 0.1 to 200 MPa, In genaral, the polymerlization time can
ba appropriately detarmined according to the kind of a deslred
polymer and a reactlon apparatus, and a ranga of from 1 minute
to 20 houra can be adopted. In order to control a molecnlar

walght of an addition polymar, a chain tranafar agent such

23 as hydrogen may be added,

Bxamples
Tha present inveantion is further 1il1lustrated in datail
according to Examples and Comparative Examplas balow, but the

ao pregant ilnveantion ie not limlited therato.
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16 As a reault, thare was cbtained a yallow slurxy (hereinafter,
referrad to as "slurry @5']. A ponoantration of Zn contained

in the slurrcy 2) was ocaloulatad to be 40 Lmol-Zn/ml.

{2) Polymarizatlion
15 Example 1 {2) was repaated axcapt that the ﬂlurry(D was
changed to the Blurr?'ﬁﬁ. A a reasult, 4.04 g of an
ethylane-1l-hxene copolymar was obtained. The polymarization
activity, S5CB., Mw and Mw/Mn wara 1.8 X 10° g/mol-2Zr/hour, 190.2,
T1000 and 2.0, resgpectively.
20
Examplse 3
{l) Preparation of acontact product
Exampla 1 (1) wam rapaated axcept that the added amount
of watar and the addad amcunt of methyldicotadecylamine ware
25 changed to 33.68 1 [l.BZImmol] and 226.1 mg (0.422 mmol),
regpectively. There was obtainad a yallow slurry {hareinafter,
refarred to as “"slurry @*"). A congantration of Zn contailned

In the Elurryig wasz calaoulatad to be 40 Mmol-Zn/ml.

30 {2) Polymerizaticn
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Example 3 (2) wag repeatad axcapt that ths charged amount
of athylanabls{indenyl)edcconium dichlorida was chamged to 0.2
10 dmol. Ag m regult, 10.5 g of an ethylene-l-hxensa copolymar
was obtalnad. Tha polymarization activity and S5CB were 1.0

X 10® g/mol-Zr/hour and 18.43, raspeativaly.

Comparative Examples 1
13 {l) Praparation of zino aompound
Examples 1 (1] waR Irapeated axcapt that
methyldlioctadacylamine wae not umad. There was obtalned a
vyellow slurry {(harelnafter, refarrad to as .'EJ.UI'I'Y @'}. A
concaentration of Zn contained in the alurry @ was caloulated

20 to he 40 (mol-Zn/ml.

{2) Polymerization
Ezxample 1 (2] was repeated except that the slurry L was
ohanged to the alurrcy @, as 2 Tesult, 1.49 g of an
13 ethylensa-~l-hxanea copolymar wam obtainad. The polymarizatiocn
activity, SCB, Hwand Mw/Mnware 6.0 X 107 g/mol-Zr/hour, 11.12,

72000 and 2.2, regpeotively.
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l. A gontact product obtailned by a process comprilsing
tha step of contacting tha following componante (a) to {4):

(2] a compound raprasented by the following formula [1]
M'L', [1].

(b} a compound raprasantad by the following Formula [2]
R'y.1T'H [z1,

{c) agompound repregented by the followlng formila [3],
R?,_,T?H, [(3]. and

{d} a nonlonic gurfactant having no activa hydrogan,
wherein M' is a matal atom of the Groups 3 to 12, the Group
14, the Group 15 or Lanthanide Series of tha Pariodic Tablm
of the Elements: r is a valenos of M'; L' 1a a hydrogen atom,
& halogen atom, a hydrocarbon group or a hydracarbonoxy group,
and when two or mors L' 's axist, thay may ba tha sans or dlffsrant
from one mnother:; sach of T' and T 1is a non-metal atom of the
Group 15 or 16 1n tha Paricdio Table indeapandsntly of aach
cther: & 15 a vﬂanca of T™; t i85 & valance of T?*; R' is an
electron-withdrawing group or an alegtron-withdrawing
group-aontaining group, and when two or mors R''s eximt, Lhey
may be the sama or diffarent from one ancther: and R? is a
hydrocarbon group, and when two or mora R*'s exist, thay may

be the aama or dlifferent from one another.
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2. Tha oontact product according to Claim 1, wherein
the componant (4} 15 a compound representad by the following

formila [4].,

R%,E [4].

wharain R 15 a hydrocarbon group, and raspactive R’'a may be
the sama or dlfferent £from one another;:; Z im a nitrogan atom,

an oxygen atom or a sulfur atom: and m ia a valencea of Z.

d. The dgontact product agoording to Claim 2, wherein
Z is anitrogen atom, and at least cna R? 18 a hydrocarben group

having from 12 to 100 carbon atoms.

4. Tha gontact product acoording to Clalm 1, wheraln
eachof T'andT?imanitrogen atomor an oxygen atom indepandantly

of each othar.

5. The contaot product according to Claim 1, wharailn

R' 1is a halogenatad hydrooarbon group.

6. The conteact product according to Claim 1, wharein
M' 15 a metel atom of thea Groups 5 te 12, the Group l4 or the

Group 15 of the Pariodic Table of the Elements.

7. Tha gontaot product acocrding te Claim 1, wherein
@waoh amount of tha gomponents (b)) and (o) contagted par one
mol of the omponant {(a) gatisfies the followlng formula [I],

and tha amount of the componant (d} contactad ie from 0.01
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to 0.7 mol per ona mol of the component (a):
|lr - ¥ - 2z = 0.2 (I},

whereinr isavalenosofM'; yis the amount (mol) of the componant
{b) contagted per cne mal of the component {(a}; and z 1s the
amount {mol) of tha componant (o) contacted per one mol of

tha component {(a).

8. The contaat producot acoording toc Claim 1, wherein
tha proceass ccmprisss the atepE of:
{1) contacting the compcnants (a} to (o) to obtaln a

contaot preduct, and

{i1) contacting gaild contact produot with the component

{d).

9. The gontact product according to Claim 1, wherein
the process oomprises the gteps off:

{1i) contacoting the componants (a), (b) and {4) to obtain
a contact produot, and

{ii) contaocting said contaot product with the component

{c).

10. A catalyest componant for addition polymerization

comprlielng a contact prodoct according to Claim 1.

11, A catalyst for additicn pelymerization obktainaed by
aproceas conpriasing the stepof contaotingacatalyst component
for addition polymerization mccording to Claim 10 with a

campournd of ametal selected from the group consdstingof matals
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of the Groups 3 to 12 and Lanthanlde Series of the Paricdlo

Table,

12. A catalyset for addition polymarization obtainad by
aprogess compriming tha stap of contactingacatalyst component
for addition polymerizatlon acoording to Clalm 10 with a
compound of ametal selected from tha group conesiating of metala
of the Groups 3 to 12 and Lanthanide Sarias of the Periodic

Table, and an organcaluminum gompound.

13. Tha catalyst flor 2addition polymerization according
to Claim 11 or 12, wherein the compound cof a metal salected
from the group conslsting of metals of the Groups 3 to 12 and
Lanthanids Saries of the Pericdic Table is a metalloocana

ocompound.

l4. A prooess for producing an addition polymar
omprlaing the stap of polymerizing an addition polymsrizable
monomar in the preasenca of a catalyst for addition

polymarization according to Claim 11 or 12.



