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Field of the Invention The present invetion relates to a contact product: a
catalyst component for addition polymerization comprising the coated
product; a catalyst for addition polymerization using 1a the catalyst
component for addition polymerization; and a process for producing an
addition polymer Background of the Invention Since olefin polymer such as
poly end 15 polyethylene ma excellent in mechanical properties and chemical
resistance and excellent in balance between those properties and economical
efficiency they hove been widely used 1n various fields such as a packaging
field These olefin polymers have conventionally been produced by
polymerizing Is an olefin using a conventional type solid
catalyst(multl-alto catalyst), which combines a solid catalyst component
obtained by using a metal compound of the Group IV such as titanium
trichlorlde or titanium tetrachloride, with a metal compound o the Group 23
represented by an organoaluminium compound a However as a catalyst
providing additional polymers having lose stickiness and more excellent
strength than those produced by the conventional catalyst, a so-called
single site catalyst prepared by combining a catalyst component such as a
metellocane complex or hell metellocene codex with a co-catalyst no
component for activation such as an aluminoxene ma   x tri(n-butyl)ammonium
tetrakis(pentafluorophenyl)borat,was 



proposed and with respect to the single site catalytic, improvements for
using 12 1n an industrial scale have been studied (e. g. USP d742199, USP
7621126 and USP 71731777. s Further, recently, n compound prepared by
contacting diethylzinc pentefluorophenel end voter hoe beau developed as a
co-catalyst component for activation and n catalyst prepared by contacting
eerie co-catalyst component with the metallocene complex has been proposed
as a high activity 1a catalyst (n. g. USP 6788376). However according to
the inventor's studies whew an olefin 1e addition-polymerized with the
above-mavtloned catalyst its polymerization activity Se not completely
satisfactory. 15 Summary of the Invention Under the above-situation an
object of the present invention 1e to provide a contact product used as a
catalyst componevt of a catalyst for addition polymerization having 20 An
excellent polymerization activity; a catalyst component for addition
polymerization comprising the contact product a catalyst far addition
polymerization using the catalyst component for addition polymerization eve
a process for producing an addition polymer using the catalyst for addition
is polymerization Namely the present invention 1e a contact product
obtained by a process comprising the step of contacting the following
components (a) to (d), (a) a compound represented by the following formula
[1] ~o   M'L'~ [1], (b) a compound represented by the following formula[2]
S R'n1S'A [7]. (O) a compound represented by the following formula ( 3 ] , 



A'<.aT'Ha IJ~. mH 10 (H) a nonionic surfactant having no active hydrogen
wherein Ha is a metal atom of the Groups 3 to 13, the Group 11, the Grout'
15 or Lanthanide Series of the Periodic Table of the Elements; x is s
valence of M'; 1' 19 n hydrogen atom, ss a halogen atom, a hydrocarbon
group or a hydrocarbonoxy group. and when two Or mote L" a exist they may
be the same Or different from one another each of S' end T' 18 n non-meTa1
atom of the Grout' 15 or 16 In the Periodic Table independently OP each
Other a 1e a valance of.Ta; L 1e n valence of T'; A' Ie m Is
electron-wl2hdrewlng group or m electron-withdrawing grout'-ooniniving
group and when two or more Aa's exist they map be the soma ox different
Prom One mother: and R' 1B a hydrocarbon grout', end when two ox yore R"e
solar, they may be the same or different from one mother. Is Also, the
present invention is a catalyst component Poi addition polymerization
comprising said contact product Further, the present invention is a
catalyst for addition polymerization obtained by a process comprising the
step of contacting said catalyst component for addition polymerization
with a compound of a metal selected from the group consisting   of metals
Of the Groups 3 to 12 and Lanthanide Series OP the Periodic Table, and
optionally an organoaluninum compound. Still further, the present invention
1a a process for producing an polymer comprising the step of s polymerizing
an addition polymerizeble monomer in the presence of said catalyst for
addition polymerization. detailed description of the Invention Examples a
N' 1n the Formula [1] me a scandium atom. 10 an yttrium atom, a titanium
atom a zirconlum atom, a hafnium atom, a vanadium atom, a chromium atom, a
molybdeum atom, a maganese atom, a rhenium atom, m Iron atom, a ruthenium
atom, a cobalt atom, a rhodium atom a nickel atom, a palladium atom, a
platinum atom, a copper atom, n silver atom a gold 15 atom, a zinc atom, a
cadium atom, n mercury atom, a germanium atom, a tin atom, a lane atom, en
antimony atom, a bismuth atom, a semarium atom end an ytterbium atom. N~ 1s
preferably a octal atom of the Groups 5 to 12, the Group 14 or the Group
1S; more preferably a motel atom of the Groups 8 to 13, the 



1o Group 14 or the Group 15n further preferably a metal atom of the Group
13, the Group 14 or the Group 15; particularly preferably a meth. atom Of
the Group 12v me moat preferably a zinc atOm. In the formula [ 1 ] , i 1e a
valence of Nt, and fat example ZS when H~ is a zinc atom r 1e 2. Examples a
the halogen atom of Ls ma a fluorine stem, a chlorine atom, a bromine atom
ma m iodine atom. The hydrocarbon group of L' 1a preferably an alkyl group,
m aryl group or m aralkyl group. The hydrocarbon oxy group of L1 as 1e
preferably an alkoxy group or an alkoxy group.   5 examples of the
above-mentioned alkyl group era a methyl group, m ethyl group. a n-AroD91
group. m isopropyl group, a v-DU2y1 group, a sea-bu2p1 group, a tart-DVty1
group. en isobutyl group. a n-pantyl group. n neopenty group, n n-haxpl 5
group. n v-ovtyl group, a n-aeayl group. a n-avaevyl group, a n-pantnaeayl
group eve a n-eiooepl group These alkyl groups may be substitutted with a
halogen atom such as a fluorine atom, a chlorine atom, a bromine atom and
en iodine atom Examples of the alkyl group substituted 1s with the halogen
atoms a difluorovathyl group.are a trifluoromethyl group, n chloromatbyl
group. a dichloromethyl group. a tricbloromethyl group. a bromomethyl
group. a dibromomathyl group, n tribromomethyl group. en iodomethyl group,
a dilodomathyl group, a triioaomethpl group. is a fluoroethpl group. a
difluoroeihyl group, a trifluoroethpl group. a tetrafluoroathyl group. a
pentafluoroetrtyl group a chloroethyl group a dichloroethyl group, n
tricrtlaroethyl group a tetrechloroethyl group, n pentecrtloroethyl group,
a bromoethyl group, a dibramoaethyl group a tribromoethyl group, so a
tetrabromoethyl group, a pentabromoethyl group. a parfluorogropyl group, a
perfluorobutyl group. a parfluoropentyl group,. n partluorohexyl group, a
perflucroootyl group, a perfluoroabaecpl group. a Perluoropentadecyl group
a Perfluoroelcoeyl group. a of perchloropropyl group. n perchlorobutyl
group. n perchloropentyl group. perhlorohexyl group. a perchloroobty1 group
n Perohlorododecyl group d perchloropentadecyl group. a perchloroel group a
perbromapropyl group a perbromobutyl group. a Perbromopentyl group, a
perbromohexyl so group. a perbromooctyl group. a perbromododeoyl group. a



6 perbromopentadecyl group m6 a perbromoeicosyl group Further, these alkyl
groups ,may be substituted with an elkory grouB each as n methoxy group and
en ethoxy group; an nrylory group each as a phenoxy group: or an aralkyloxy
group 5 such as n benzyloxy group. The alkyl group as L~ 1e preferably an
alkyl group having 1 to 30 carbon atoms ma more Prefarebly a methyl group.
m ethyl group, an isopropyl group, a n-butyl group, a text-butyl group or m
isobutyl group. 10 Examples of the aryl group e Ls are n phenyl group, a
3-tolyl group, a 3-bolyl group, a I-tolpl group, a 3,3-xylyl DrbuB. n
2,1-rylpl group. a I, 5-rylyl group. a 2, 6-rylyl group a 7.1-rylpl group.
a 3, 5-rylyl group. a 2, 3, A-trlmethylprtenyl group.
n2,3,5-trSmathylDhenpl group. a3,3,6-trlnethylprtenpl is group,
a2,1,6-trSmathplDhenyl group. a 3,6,5-trSmatrtplprtenpl group, a
3,3,1,5-tetremetrtylphenyl group a 2.J,1,6-tetremethglphenplgroup,
e3,3,5,6-tetrame26y1Dhenyl group, a pentamethylphenyl group, en ethylphenyl
group, a n-pxopylHhavyG group, an isopropylphenyl group, a 20 n-butylHhanyl
group. n sec-butylphenyl group a tart-butylDhanpl group. an isobutylphenyl
group, n n-Bantylphevyl group, a neopentylphenyl group, n n-herylDhenpl
group. a v-octylphenyl group. a n-Gecylphenpl group, a n-EOeeoplDhavyl
group. a n-tetrn6ecylHhenyl group, a naphthyl 25 group and an anthracenyl
group These aryl groups may be substituted with n helogan atom such e n
fluorine atom a chlorine atom, n bromine atom and an iodine atom; en alkoxy
group such as a mathoxy group end en ethoxy group: en aryloxy group each as
n phenoxy group; no and an aralkyloxy group such as a benzyloxy group.   v
The aryl group to preferably an ary1 group having 6 to 30 carbon atoms end
core preferably a phenyl group or a 2-, 3-, or 1-tolpl group. example of
the aralkyl group as L' ere a benzyl group, s a (3-mathylDrtenyljnathyl
group a (3-methylDhevyl)meihpl group n (4-mathylphenyl/methpl group. a
(3,3-QLUathylphenyl)methyl group, a (2,1-dSmathylprtevyl)nethyl group. a
(3,5-dSmaihylprtevpl)metrtyl group; a to (3,6-dimaihplprtenpljeethpl group.
n (3,1-d7mathylphenyl/methyl group a (3,5-QSmathylphsnyl)metrtyl group a
(3,3,4-timathplphevyymetrtyl group. a (2,3,5-tlmethylghanyl)meirtyl group.
a 



is (2,3,6-ilmethylphanpl)metrtql group a (3,4.5-tSmthylphenyl)methpl group,
n (3,4,6-tiseLhplDhavyl7metrtyl group. n (2,3,4,5-tAtremathylphevyl)metrtyl
group, a (3,3.d,6-tetxamathylphenpl/metrtyl group a 30
(2,3,5,6-tetremetrtylghenpl)mathyl group, n (pentamethyphenyl)methyl group.
an (ethylphenyl group, n (n-groDplDhavyl)oethyl group, an (isopropylphenyl)
methyl group, n (v-butplphenpl)metrtpl group a (aec-butyl0henyl)methyl
group, a [tart-rtutylprtenpymethyl zs group. n (n-pentplphevpl)metrtyl
group. n (neopentylphenyl)methyl group. a (n-herylDhenyl)mathyl group, a
(v-vatplphevyl)methyl group, a (n-decylyhevyl)methyl group, a
(tetradecylphenyl/methyl group a napthylmethyl group and m
anthracenylmethyl group. 30 these aralkyl groups may be substituted with a
halogen   0 atom such as n fluorine atom, a chlorine atom a bromine atom
end an iodine atom an alkoxy group each as a methoxy group and an ethoxy
group an aryloxy group such as a phenoxy group; or m aralkyloxy group such
as a benzyloxy group. s The aralkyl group as L~ is preferably an aralkyl
group having 7 to 20 carbon atoms, end mare preferably a benzyl group.
Exampes of the alkoxy group as L~ ere a methoxy group, en ethoxy group. n
v-propory group. m isopropoxy group, a s-butory group. a sec-butoxy group.
a tart-butory group, m 10 isobutoxy group. n v-pavtploxy group. a
neopentyloxy group, a tart-pentyloxy group. an-hexyloxy group, an-heptyloxy
group, a n-ootylory group. a v-dacylory group. a u-dodeaplory group, a
n-Dan2edeaplory group and n n-e10p6y1 oxy group. These alkoxy groups may be
substituted with a halogen 15 atom such as a fluorine atom, a chlorine
atOm, a bromine atom end an iodine atom; en elkoxy group such as a methoxy
group and en ethoxy group: an aryloxy group such as a phenoxy group; or m
aralkyloxy group such as a benzylory group. The alkoxy group as Li 1s
preferably en elkoxy group having 20 1 to 20 carboy atoms, and more
preferably a methoxy group, an ethoxy group, m leopropoxy group, a
tart-butory group, an isobutoxy group, a neopentyl group or n
tart-pentylary group. Specific examples of the aryloxy group as L' ere a
phenoxy groOD. a 2-LO1p10ry group. a 3-to1p10xy grOOD, n d-LOlplary a
grouH. a 2,3-rylplaxy group, a 2,1-rylylghavory group, a 2,3 rylylary
group. a 2, e- rylylory grout', a 3, d- rylylory grcup, a 3,5- rylylory
group, n 2,3,d-trlseihylphavory group, a 2,3,3-trimethylprtevory group. a
2,7,6-trSmetrtylphevory group, n 2,d,6-LrSSetGplphenary group. a
3,d,5-trSmethplphenory  



9 group. a 3,3,1,5-tatremathplprtevoxy group. a 2,3,1,6-tetremathylpbenory
group a 3,3.5,6-tetxemethplphenoxy group a pevtemethplDhapory group, m
ethylphenoxy group, a n-Dropplphevory group m 5 isopropylphenoxy group. a
v-rtutplghenory group. a sec-butylphenoxy group, a tort-butylphmoxy group,
m isobutylphenoxy group, a u-Devtylphenoxp group. a neopantylphenoxy group,
a v-herylprtenory group. a n-octyiBhevory group. a n-aeoylDhavory group. a
io n-tetreQeaylphenory group. a naphthoxy group and m anthrathenoxy group.
These aryloxy groups may be ubstituted with a halogen atom such as a
fluorine atom, a chlorine atom, a bromine atom and an iodine atom; an
elkoxy group such as a methoxy group is ma m ethoxy group: an aryloxy group
sucj as a phenoxy group; or an aralkyloxy group such as a benzyloxy group.
The aryloxy group is preferably an aryloxy group having 6 to 20 carbon
atoms m6 more preferably a phenoxy group As L' in the above formula [ 17 ,
preferred iv a hydrogen 20 atom, m alkyl group or m ary1 group, more
preferred L a hydrogen atom or m alkyl group. m6 particularly preferable is
an alkyl group. Examples of the component (a), wherein H~ 1v a zinc atom
are a dialkylzine such as dimethylzinc, diethylzinc. a dipropylzinc
C1-v-butplzlvc, dissobutylzinc Q1-v-hexplzlnc, diallylzinc and
bis(cyclopentadienyl)zinc: a diarylzinc such as diphenyliao dinaphthylzinc
and bis(pentafluorophenyl)zinc; m alkylzinc halide suh as   10
methylzincchloride chloride ethylzinc chloride, propylzinc chloride
v-butylzlnc chloride, isobutylzinc chloride, n-barylxinc chloride
methylzinc bromide ethylzinc bromide, propylzinc bromide n-DUtplxinc
bromide, lsobutylzinc bromide s n-herylzSnc bromide, methylzinc iodide,
ethylzinc iodide propylzinc iodide, n-butylzlno iodide, isobutylzinc Iodide
and n-herylzlno iodide; and a zinc halide such as zinc fluoride, zinc
chloride, zinc bromide and zinc iodide. The component (n) 1e preferably n
dialky further 1o preferably dimethylzinc diethylzinc dipropylzinc
di-n-butylzlvc, diisobutylzinc, di-n-hexylzinc, diallylzinc or
b1s(oyclopevtedlevyl)zinc, end partlcularly preferably dlmathylzlnc or
dlaihylzlvo. In trte nbove Lormula [2/, ewzyles of the non-motel atom tf oP
T~ of the GrouA 1S ere a nltxAAen atom evd n prtoephoroue atom, and
examplae of the won-motel atom of T' of the Group 16 era en arygen atom end
a sulfur atom. Tz L preferably a nitrogev atom or m oxygen atom, and
particularly preferably an oxygen atom. 



zo Iv the above formula f27, when T' 1e a non-metal atom oP the Group 15, a
ie 3, and when T~ la n non-metal atom of the group 16, B la 3. In the
formula [37, as en index of the electron-wlthdrewlvg property, the
substitutent constant o of 25 the Hammet's rule is known, and a functional
group, in which the substitutent constant o of the hammet a rule is
positive can De mentioned as an electron-vithdrevlvA group Examples of the
electron-withdrawing group are afluorine atom, a chlorine atom, n bromine
atom, m Iodine atom n cyano   11 group a nitro group. a carbonyl group a
sulfonyl group, and a phenyl group. Examples of a group containing an
electro-withdrawing group area halogenated hydrocarbon group such asa
halogenated alkyl group and a  halogenated aryl groups 5 a cynated
hydrocarbon group such as a cyanated aryl group: a nitrated hydrocarbon
group such as a nitrated aryl groups; a hydrocarbonoxy carbonyl group such
as an alkoxycarbonyl group an aralkyloxycarbonyl group and an
aryloxycarbonyl group; and en acyloxy group. 1o examples of the halogenated
alkyl group as R' are a fluoromethyl group. a chloromethyl group a
bromomethyl group, art iodomethyl group. a f1uoromethyl group a
dichloromethyl 9rouH. a Qleromomathpl group. n dilodomethyl group, a
trifluoromethyl group. a trichloromethyl group a m tribromomethyl group a
trilodomethyl group a 2,3.2-trlflaoroethyl group. a 2,3,2-tr1art10i0etrtyl
group. a 3,3,2-trlbromoetrtyl group a 2,2,2-trllodoetrtyl group a
2.2.3.3.3-pantafluoroDrOHYI group, a 2.T,3,3,3-pantecrtlorvBroHY1 group. n
zo 2.2.3.3.3-HeatebromODiOPp1 group a I,3.3,3,3-pentaloEOproppl group. a
3,2,2-irlPluoro-1-trlfluoromethplathpl group, a
2,3,3-trlaTloro-1-trlartloromathylathyl group. a
2.2,3-tribromo-1-2rlbromOmathyletbpl group. a a5
2,2,2-irilado-1-triiOdomathyletrtyl group a
1,1-bie(trlfluoromathyl)-2,3,Z-trifluorveirtyl grouH a
1,1-biv(trlohloromathyl7-2,3,2-trlchloroethpl group. a
1,1-61s(tribromovetrtyi)-2,2,2-trlbromoethyl group, and a
1,1-his(trllodovethpl)-2,2,Z-trllodoetrtpl group. 3o Examples o1 the
halogenated aryl group as H~ era aryl   12 



groups iv which n hydrogen atom of an aromatic ring in the group is
substituted with a halogen such as  a 2-fluorophanyl group, a
3-Eluoropbenpl group. a 1-fluoropbanpl group, n 2-ohloropbevyl group, a
3-obloraphenyl group, a f-ohlorophmyl s group a 2-Dtovopbaryl group, a
3-DromoHhenyl group, a 1-bromoghanylgrcuB.
e2-IOGOBhavylgrcup,e3-lo4aDDevplgrouH. a d-iodoghavyl group n
2,6-Qifluorophevpl group, a 3,s-Gifluorophenyl group a
3,4,5-trlfluoroDhenpl group a ' 2,6-aiablorophevgl group. a
3,6-GlcDlaropbevyl group, a 10 2,8-Qlbromophenpl group a 3,5-GSbramvDDevyl
group, n 2,6-611oGOHbmy1 group, a 3,6-QlloEOphevyl group, n
2,1,6-trifluoroyhenpl group, a 2,d,6-LrlcbloroDDeny1 gmup, a
2,4,6-trlbronophenyl group a 2,1,6-tr11o6ophenyl H=oop, n pentefluorophenyl
group, n pevtacDloroHhanpl group. a 1s pentebromophenyl group, ma n
gevteloQOphavyl group. Further, examples of the (halogenated alkyl) aryl
group es R' ere aryl groupv vubetltutee with a DnlogenetaL elkpl group euch
ee a 2-(trlfluoromethyl7phenpl 9roug, a 3-(LrlPluoromethyl)phavylgroup,
e1-(LrIPluoromethyl)Dhavyl 30 9roug, a 2,6-bIS(trlPluorovethyl7phevyl
group. n 3,6-b1s(trlfluoromethpl)gharpl group. m4 n
2,1,6-trlv(trlfluorvmethyl7Hhanpl gmuD. Exmples of the cyevetaG ergl group
ee R' ere n 2-ayanoyhenyl grouH. a 3-cpenophenyl Aroup mQ a 1-ogevoghevyl
35 group. exmBlae of the vltrnte9 ery1 group av R~ ere a 2-nltroHDavp1
group, n3-vltroAhenyl group end a 1-nltraphenpl group. Examples of the
alkoxycarbonyl group as A~ ere a 1v methoxycarbonyl group. m ethoxycarbonyl
group, a   13 v-proPOZpcerbovyl group, m ieogropoxycerbovyl group ma a
irilyoromethozycmDOVp1 grout'. An example of the aralkylxycarbonyl group as
R in a bevzyloxpcerbovyl Arouy. s Examples of the aryloxycarbonyl group ne
R' are a AhevozpcnrDOny1 grouH end n Pentafluorophenoxycarbonyl group.
Raamplea oP tee naploayombovyl group as A~ nra a methycarbonyloxy group avd
m ethylcerbavylory group. 



R' 1e prefereably a halogenated eyQrocerbov group; more 1o HrePernbly a
helogevatea alkyl Aroup or a halogenated aryl 9rouH: further praPerebly a
PlOOioalkyl gtou8. a flumronryl grouH. a artloroelkpl grouH ar n celvroarpl
grouH: Pmteexmora grefernblq a fluoroelkyl group or a flvoroaryl grout':
partlculnrlyDrafereblp eflucrvmeteylgroup, nailuorouethpl 15 group, a
LrlPlumroma2hyl group, n I,2,2-LrlPluorme26y1 group. n
2,a,3.3,3-pentaflvoroproHpl group, n 2.2,2-2r1f1uoro-1-trlfluoromethplethpl
grouH. a 1,1-b1s(tr1luorometeyl)-2,3,2-trlfluoroeihyl group. n
4-fluoroHhevyl group. a 2,6-61f1uoropeenpl group. a as 3,5-diPluoropeevyl
group. a 2,4,6-irlfluoroHhavyl grouH. a 3.4,5-trlflaoroHrteayl grouB Or a
yeuteflumrogbevyl 9roupi end moat preferably n triPluoxomathyl group. n
2.2,2-trlfluoro-1-triPluoromathylathyl group. a
1,1-b1s(trlfluoromathyl/-3,3,2-trlfluoroethpl grouH. n a
3,l,5-tr1luoroghavyl grouH. or a pevtefluoropeenyl group. omen tee mmmpauma
(e) reHreaevtea by tee neove fmrmele (27 1s m emlna, azemplee tnerem me
ai(Pluorometeql)emiaa, a1(oeloromeihyl)emine, di(bromomethyl/emlva,
ai(iodomethpl)emlve, bia[aifluoromethy17em1ve, 0o bis(alchloromathyl)emlve,
b1s(aibromomethyl7emlne,   1a b1a(dllodomathyl)emlne,
b1s(trlfluorometnyl)amlne, bls(LYlOnlormmecnyl)emlna,
bis(txlDxomomethyl)NrtlnA, bie(trllodovetnyl)emiva, b1a
(2,2,2-trifluoroathyl) evlva, b1e(2,2,2- trlcnloroethy17m1va, s
nis(2,2,a-criDromaathyl7amine, bis(a,z,z-triiodoecnyl)amina,
bie(2,2,3,3,3-DentnPluoroDroypl)emlve,
bis(2,2,3,3,3-DentnanloroDroDy1)eo.IVe,
b1e(a,a,3,3,3-yevtenrovoprogp17em1.ne, to
b1e(2,2,3,3,3-DentalodoproDP1)aolne,
bia(a,2,2-trifluoro-1-irlfluoromaingietrtyl)emlne,
bie(a,a,a-trlabloro-1-triohloromathpletnyi)emlne,
b1s(2,a,a-trlbromv-1-irlbromomethylathpl7emive,
Dls(a,a,a-trllodo-1-Lrllodomethylathyl)emina. m
Dis(1,1-bie(trifluoromeihyl/-2,2,2-trlfluoroathp17em1ne,
01s(1,1-Die(trlahlommethyl)-2,2,2-trlobloroathpl)emlve,
D1s(1,1-bie(trlbramometnpl)-a,2,2-trlbromoathyl)emiva.
bis(1,1-b1e(trilodamthyl)-a,2,a-irllodoethyl)emlve.
Dis(2-fluoropheuyl)emlve, Die(3-fluoroBbenPl7evRVa. no
bie(4-fluoropneayl)emive, eie(a-pnloropnaoyl)emina,
bie(3-anioropnenyl7emine, Die(a-ohloroDneay17em1ue,
nis(a-bromopnenyl)emina, Die(3-eromopnenyl)amiaa, b1s(a-Dromophenpl)emlne,
b1e(a-lodopnenpl)amine, bis(3-lodoyhenyl7emlne, b1e(1-lodopnenyl)emlne. x~
01s(2,6-dlfluorophevgl)emina, Die(3.5-QlfluoroDnavpl)amlve,
b1s(2,6-dioDloropheny17am1ne, bis(3,9-dlahlaraDbenyl)emlne,
bie(2,6-dibromopnevyyuolne, bis(3,3-dibramopnevy17em1ne.
b1s(a,6-dllodoDhenyl)emlne, bie(3,5-dllodophanyl)emina,
Die(2,4,6-trlfluoropnevyl)amlve, ss b1e(a,a,6-irlchlorophavy17em1ne,   



15 61s(2,1,6-trlbromopheny17em1va. 61s(2,4,6-trllodopbanpl)emlve,
b1s(pentntluoropheny17am1va, b1a(pentachloroghenyl7emive.
bie(pavtabromophevpl)mive, b1e(pevtniodopbevyl)mlva, 5
61s(2-(trlPluoromathyl)pbevyl)aaive. 61e(3-(trltluoromethyl)ghenpl7emine,
61s(1-(txifluorometbpl7phmyl)evlve,
61e(2,6-G1(trlfluoromatbpl7pbevy17em1ve,
61s(3,6-d1(trlfluorometbpl)phevyl)emlve, is
61s(2,6,6-2r1(trlfluoxomeihpl7phenyl)emlne, 61e(2-aymogbavyl)emine,
61s(3-cpmophmyl)emlne, 61e(1-ayavoghevyl]emSne, 61s(2-nltropbenpl)emlne,
61e(3-vitrophanpl)amlne and 61s(1-nitropbevpl)emlne. M2ev the compound (b)
1s a Aboepblve, axemplea thereof is ue phoaphiva compounds iv rhich n
vltxogan etam to replaced r126 a prtoepbvxue etom 1n the above-vevtlonad
mina compouvde. lihen the compouvd (b) 1s an elcohol, erevplae tbaxeof exe
fluorometbavol, chloromethmol, bromomatbenol, lodomaihavol,
dltluoramethmol, dia6loromeLbmol, 7s dibromomathavol, dllodwoatbmol,
trlPluvxovethmol, trlohloro~tbenol, Lrlbromomatbmol, txllodometbevol,
T.3.2-LrltlvorOetbevol, 2,2,2-tr1a61oroethm0l, 2.2.2-trlbrvmaethanol,
2,2,2-trllodpethenpl, 2,2,3,7,3-pentdtluorgprogmol, a
2,Z,3,3,3-pevLec6loxopropavol, 2,2.3,3,3-pevtebromopropmol,
2,2,3,3,3-pentalodopropenol. 2,2,2-trlPluorv-1-iriPluvrvmathylethenol,
2,2,2-trlchloro-1-tr1c61oromethylethanol,
2.2.2-tribrovv-1-irlbromovetbylatbanol, as
2,2,2-trllodo-1-trllodomethplathenol,   16
1,1-bia(txltluoromeihpl)-2,2,2-txltluoroatbenol,
1,1-b1s(tricelorometrtyl)-3,3,3-trlohloroateenol,
1,1-b1a(trleromomathpl/-2,Z,2-trlbromoeteenol arts
1,1-bie(Lrlloaometeyl)-2,2,3-trlloaoathenol. s Venn the oompound (b) 1a n
telol compauan, examples tderaot nre trtlol oamyounav iv veicn m oxygev
ntom is repleoea witn a ealfur atom in the aeoye-merttiovea nlaobol
uomyonrtaa . weert the compouna (e) ie a peenol, a=emAlae uereot ere
x-eluoropeertol, s-rluoropnevol, s-tluoropna~ol, sa x-oeloronhenol,
s-oelaropeertol, a-anlorophenol. a-bromopneaol, a-bromophanol,
s-eromopnevol, z-loaonnenol, a-ioaoyhnrtol, s-loaoyeenol,
3,s-eitluoropnertol, s,s-aifluoropnenol, 3.s-aicnlorapeenol,
a,s-eiceloronneaol, 3,s-albra~sopeenol, s,s-aibromoyennol,
3,s-eiioeopeevol, is a,s-aiioaoyeertol, 3,a,s-tritlnoropeeaol,
a,s,s-tritluorophertol, 3,a.s-trionloropeenol, z,a,s-txioeloropnertol,
3,a,s-tribramopeenol, 3,<,6-triloaopeenol, perttatloorophenol,
yentecelorophenol, 



perttanromoybnnol, perttaloaoyhertol, xo a-(trltluoromntnylpnertol,
s-(trltworomnupl7yennol, a-(tritluorometnyl7pnnrtol,
3,s-b1v(tritluoromnthyl)ynenol, s,6-e1s(tritluorometeyl)prtenol,
3-apenoyhanol, a-cymopee~ol, n-cyenoyeenol, 3-nltropnenol, 9-nltrophenol
ene a-vltropeenol. 15 Khan tee aovpound (07 1a n telaphenol campcuna,
examples teereot ere tuophanol oompounae in unite ev oxygen atom 1n
reylacee with a sulfur etam in tee eboye-mantionea phenol ~ompo~rtae. /mnv
the oomyourtav (b7 iv n ~areo~xylirt aoie, examplen as thereof exe
2-Eluorabenxoic ecie, 3-fluorobeaxoio e0le.   17 4-tluoxobeneolc ecld,
2,3-dlfluorobavzoic ecld, 2.1-dlPluorobevzolc sold. 2,5-dltlucrobevzolc
nol6, 2,6-dlfluorobanzolc Bald, 2,3,4-trlEluorobenzolc acid,
2.3.5-trltluorobeszolc Bold, 2,3,6-txlfluorobenzolc ncld. s
I,4,5-trlfluorobenzoic ecld, T,1,6-trlEluorobenzolc eald,
2,3,4,5-tetreEluorobevzolc ecld, 2.3,d,6-teiretluoxobenzolc ecld,
DevteEluorveenxoic void, tluoxoecetlc acid, dlfluoroncetlc nald,
trlPluoxaecetlc nald, pevtafluoropropenolc Bold, haptefluorobutenolc ecld
end 70 1,1-01s(txlEluoxomethpl)-2,2,2-txlfluoxoehiavolc eaid. YDev the
compounds (0( 1s n aulEOnlc ecd, examples 2LeracP ~e Eluoromaihmesulfonlc
Bold. dlfluorauetheneeulovlc ecld, trlfluorometheneeulfavlc eal6,
pentePluoroethmesulfonlc ecld, DegteEluoroDrogenesulPOnic 15 ncld, end
1,1-b1s(txlfluorometrtpl)-2,2,2-trlfluoroahtena sulPOnic Bold. A ArsLareble
emlve of the compound (D/ 1e b1e(irlfluoromethyl)emlne,
b1e(2.2,2-trlfluoromathyl)emine, Dls(2,2,3.3,3-Hantefluoroproppl~amlae. 70
D1s(2.3,3-trlPlemio-1-tx1leoxomethpletrtpl)nmine.
bfe(1,1-ble(txlPluoromathylJ-2,2,2-tx1luoxmethpl(emine or
b1s(Deutntluorophenpl~emlnen Drefereble elaohole thereof axe
txlPluoromeLDm0l, 2.2,2-txlflumroeihan0l, 2,2.3,3,3-DentaPluoropropencl, 75
2,2,2-txltluoro-1-trltluoromethyleihmol or
1,1-bia(txlPlUOxometbyl)-2,2,2-txlPlucroetDnn0l; a greternble Dhenol
thereof 1s 2-EluoroDhanol, 3-tluoroDbenol, 1-flumimphanol,
2,6-difluoxophenol, 7,5-dlfluoxophenol, 2,d,6-trltluoxgprtenol,
3,4.5-trlflugrgphen0l,  



18 pantefluoroprtevol, 2-(trlfluorometbyl)phenol,
3-(trlflucrovetrtpl/prtenol, 1-(trlfluorametbpl)phenol,
2,6-bIS(trlPluoromethyl)Hhevol, 3,6-bia(trlfluornmetbyl)prtevol ar 7
2,I,B-trie(trlPluorometrtyl)pGevol; a Hreferable oarboxpllc eclG thereof 1e
penintluorobanzolo nciQ or trlPluoroametic eclG; mn n Hretareble aultovlo
aclG LrtereoP 1e trlfluoromatbaveeulfanlc eclG. A more preferable compomG
(b/ 1e to b1s(trlflvoromethyl)eaina, b1e(pentafluoroHhanyl) amine.
trlfluoromathenol, 2,2,3-triflapr0-1-trlfluoromaThyletrtmol,
1,1-ble(Lr1f1t10tOmetrtyl)-2,2,2-LrlPluoroethmol, 1-fluotophanol,
2.6-Llfluormprtanol, 2,1,6-LrlPluoxopbenol, 17 3,1,9rtr1fluorophen0l,
Den26P1uoroDDenol, 4-(Lrlfluorometrtyl)Bhenol,
2,6-b16(trlfluoromethyl)phanol or 2.1,6-trls(Lrlfluoronetrtyl]DDertol; and
a further preferable compouv9 (D) 1e 3,4,9-trltluorophanol,
pantafluomprtenol or xo 1,1-biv(trlfluorametbyl)-2,I,2-trlfluoroathmol. In
trte nbove Poxvuln [37, exemBies of the vov-metal atom of T' of the Group
29 nre n nitrogen atov end a DDOepborove atom, m6 examples of the vov-motel
atom of T' of trte Group 16 ere en oxpflev ntom m6 a eulPUr atom. T' 1a
prafaraDlp n x5 nl2rogev atom or ev ovygen efom, mG Bartlculerly preferably
m oxygen ntom. In trte nDOye formula [3], vben T' 1s n non-metal atom of
the Group 19, t 1v preferably 3, end vGan T' 1e a nov-metal atom of the
Group 16, t 19 prefeieDly 2.   19 Rxemplee of the hpdrocmbon group na R'
ere hydrocarbon gxoupa es L', and helogavnted hp6racmbov groups es R'
mentloved 



nbova, reeDectivaly. R' 1a Drefera0lg a helogevetad hydrocarbon gxouD. and
5 farther prefernhly n Eluorlneted hydrocarbon group. Thn component (a) 1e
prafereblyreter, hp6rogev m1T16e, en alRylemlne, m nrylemlne or m
arelkplemlnenmG more Araternblp enter, hydrogen eu1f16e, meihylmlne,
ethylemLVe, v-DroHYlamlve, lsoDroDplemlna, n-buiylemina, sac-butylmive, to
tort-butylmlne. lsobutylemlva, n-pantylev~l.ne, neopavtplemlve,
leoemplamlve, v-hexylemlna, n-octylemlne, v-decylamlne, n-dodecplamlna,
n-Devtedeoylaolna, v-elooaylmlne, e11p1amine, cyolopanteQlevylemlve,
en111va, Z-tolplemlve, 3-LOlylemlne, d-tolplemlne. 3,3-rylplamlna. t5
3,4-rylplemlna, 2,5-rylylamlne. 2,6-rylylemlne, 3,4-rylplamlne,
3,5-rylplemlne. 2,3.d-txSmethy1m111ne, 2,3,5-trlmeLhp1m111ne,
2,3,6-trLSethy1en111nA. 3,1,6-irlmethy1en111ve, 3,l,5-trSmeLhp1m111ne.
2.7,4,5-tetremethy1m111ne, 2,3,4,b-LeLrameLhg1m111ne, xo
2,7,5,6-Letramathy1m111ne, pentmethy1m111rte, eLhy1en111ne, v-proDY1m111ne,
leopropy1m111ne, n-buip1m111ne, vac-buty1en111ne, tart-butp1en111ne,
n-pavip1m111na, vaopentp1m111ve, n-hery1ev111ne, v-octp1an111na,
v-decy1m111ve, n-dodecy1m111ns, v v-tetxndecp1m111ve, vaphthylemlne,
evthrecevplamlve. bevzplemlve, (2-methylHhanpl)methylemlva,
(3-maihylphenyl/methplamine, (4-methylphenpl)mathylemine,
(2,3-n-methylDhevyl)methylemlne. (3,4-dlmethylDhanyl)mathyleolne. 70
(2,5-dlmeihylBhanpl/mathylemine,   20 (2,6-GlmethylHbanyl/methplmlva,
(3,1-Gimaihylphenyl)meihylmlve, (3,6-ElmetrtylBhevyl)metrtyiemlne,
(3.3,1-trlmibplpbenyl)eetbplemlne, s (2,3,6-Lxlmetrtylpbavpl)methplamlve.
(2,7,6-tr7netrtylphanyl/metrtylmina. (3,1,9-trSmetbylphenyl)metbylmlve,
(3.,B-trSmaihylprtenpl)metbylemlne, (2,7,4,9-fatxmetbylphenyl)metbylemlve,
10 (3,3,,6-te2xmethplphenyl)metbplemlne,
(2,3,9,e-tetrmathylprtenyl/vetdylmlna, (pevimetrtylDbmY1)uethylevlna.
(atbplphenyl)methylemlne, (n-DxopYlprtenyl/methylamlve,
(lsopxoHYlpbanyl)vetrtqlemlne. (n-DOtylBbevyl)metbylamine,
(sec-DUtylDDany1/methylemlve, 15 (tart-butylphenyl)matbylemlne,
(n-AaniylHhanyl/methplemlne, (veopeniylphenyl)matbylmlne,
(n-berylDhenpl)metbylmlne, (n-octylgbenyymetbylmlne,
(n-Eecylphenyl/me2Dylamina, (n-tetreGecglDrtenyl/metbplmlne,
vaphtylsethylmlva, antrtxeoanylsetrtylamlna, fluorometrtylemlne. ao
cbloromatbplemlne, bromomethylemlne, lo6ometrtylemive. 61P1uorometbylemlne,
filcDloromatbylmlve, Glbromomethylemlne, Giio9omethplemlne,
trlPluoromet~ylamine. trlchlorome2bylamSne, trlbromomethylev~lne,
trllodometbplemlve, 2,2,2-trifluoroethylemlne, 



v Z,2,3-txlchloroetDYlemlne, 2,2,3-tribromoetbylmlna,
2,2,2-txllodOethylmlne, T,2,3,3,3-DenteflumroDxoHYlemlne,
2.2.3,3,3-DantacbloxoHroBylmlna, 3.2.3,3.3-HantabromoDxopylmlne,
3,2,3,7,3-pentatoLOBxoHYlemlne, 70
2,2,2-trlfluoro-1-triPluoiomathylathylmlna,   31
3.2.2-LricDloxo-1-trichloromathylsthylawe,
2.2,2-irlbromc-1-trlbromometrtqletrtylemlna,
2,3,2-tr11o6o-1-trlloHOmatbylethplmlne,
1,1-b1s(irlPluoromethql)-3,2,3-tr1luoroeibylemlne. 7
1,1-D1s(trlchloromethyl)-2,3,I-iriahloroathplmina,
1,1-b1s(trlDramovetrtpl~-2,2,2-2rlbrovcethylaslna,
1,1-61e(trilotlomethyl)-2,2,2-trlloHOetGylemSne, 3-Lluorom111ne.
3-Eluorvmlllve, d-Pluorven111ne, 2cDlorom111ne, 3-ahlorom111ve,
1-oAlorom111ve, 1e 3-bromom111ne. 3-bromomillne, d-Dromvert111ne,
2-loHOen111ne, 3-loHOm111ne, 1-loEOen111na, 2,6-Glfluoroan111ne,
3.5-Glfluoroen111ve, 2,6-QlaDlorom111ne, 3,5-GlmDlorom111na,
2,6-QlDiomoenillne, 3,5-610ipmOMillna. 3,6-QllmGVmlllne, 17
3,5-HilOHVenlllne, 2,d,6-triflvorman111na. 2,1,6-ttlcDloroan111ne,
I,1,6-trl0remom111ne. 3,f,6-LrlloGOenillve, pevtePlmotOnrt111ne.
penteortloroan111ve, pentabromom111ne, pentnioQOm111ne.
3-(LrlElvorOmethyl)m111ve, 3-(trlPluorvnetrtyl/m111ne, no
L-[LrifluorOmatbyl)m111ne, 2,8-H1(Lrlfluvrvmetrtyl)m111ve,
3.5-G1(trlfluoromathyyan111na or 3,d,6-tr1(trlPluoramathyl)en111ve. TDe
component (o) 1e Further preeraDly reter, hy6rogev sulPlGe, meibylemLna,
athylemlne, v-propylemlne, 17 ieopropylamina, v-butplenlne, eec-betylemine,
text-DUtylemlva, levbuiyl nm-e, n-OCtylnmlne, m111ne, 2,6-xplplemlve.
2.1.6-trlmaihp1m111ve, vephihylemiva, avtDreaenylemina, bevzplemlve,
LrlPluvivmetrtqlmlne, pevtafluoroethylemlne, perPlvoroproylemlne, zo
perfluorobutylem7.ve, Derfluoropantylemine,   33 



perfluoiohaxylemlve, parfluarooctylemlna, parfluoroeoeeaplemlve.
HerfluoroHeutneeaylemSne. perPluoroelaosylemine, 3-fluaraen111ve,
3-Lluorom111na, 4-fluoxom111ve. 2.6-91f1uorom111na. 3.S-dlfluorom111ne, 7
I,1,8-tr111uorom111ne, pantefluorom111ne, 3-(trlfluoxomathyl)m111na,
3-(trlfluoramathyl)m111ne, a-(trltwarameuyl)m111ne,
3.s-bis(trifluorometnyl(en111ve, 7.5-b1a(trifluorometnpl(m111ne or 10
3,a.6-Lria(trifluorometrtpl(m111ne; perticulmlp preferably rarer,
Lrifluoromethylmlee, parfluorobutylemina, perfluorooatylmlne,
perfluoropmtneeoplemina, 3-fluorom111ue, 3-fluoroen111na, A-fluorom111na,
3,6-elfluoroeu111na, 3,5-elfluoram111ne, x7 2,f,6-Lrlfluoroen111ne.
Hantefluorom111aa, z-(triflvorometrtpl)m111va, s-(trtfluorometnpym111ne,
a-(trifluorometrtpl(m111ua, 3.6-bie(LrlfltxOrpmethyl)m111na.
3,s-b1e(trlflvoromathyl)m111na or xo 3,~,s-Lrin(Lilfluorometnyl)m111ue: me
moat preferably voter or pentePluoram111ne. ITa component (e) 1n trte
present lvventlon 1a a nanlonia sucfaatent bnvlng no active hperogen,
wherein tba actlva hyErogee memo n nydrogan atom bouue to a nitrogen ntom,
m xs ozpgen ntom or n sulfur atom. ezevples of eala vonlovlo evrfectent ere
a textiery emlve, m etrter, a ihloaiber, a elestar eerlvae Erom
Holyatbplene glpool end a fntty Bale, me ev amine oxlee. Ae Lne COmHOeeut
(e). HreParrBe 19 n e00p011ne repre9entee xo by trte fo11ov1ng faxmule [4]n
23 R'~Z [d]. wherein R' 1e n hydrocerbov group. and resDectiye R" s may be
5 the eme or dlfferent from ova mothey Z 1e a nltrogan atom, m Orygan atom
or n sulfur etom~ end m le n vnlenOe Of Z, Z 1e preferably a nltrogen atom
or an oxygev ntom, and more Breferebly a nltragav atom. Nhen L 1a a
nliro9en atom, m le 3, and when Z 18 m Orygan Sa atom or a eulfur atom, m
ie 2. 



Tha hydrvverbov grouB in R' la preferably a ohelv hydrocarbon group. and
more preferably en alkyl group or m elkevpl group. Eald alkyl group 1e
preferablyen alkyl grovB hevlng is 1 t0 100 aerbon stoma. ExmDles theroE
ere a methyl group, m ethyl grouB. n v-prOBYl group  en laogroBpl group. a
n-butyl group, n eea-butyl group, a tort-butyl grouB. m lsobutyl grout', a
n-pentyl grouB. a necpevtpl group. n n-beryl grouB. a 2-athylhexyl group, a
n-octyl grouB. a v-decpl group. a 1o v-mdeayl group, a n-dodecpl group, a
n-trldeoyl grouB, n v-tatredecpl grouB. a n-Bevtadecyl group. n v-hexndeoyl
Aroup. a v-haptedecpl ArouD, a v-octndecyl group. a v vOVadeayl group. n
v-elcoepl grouB. n n-dvcoeyl group, a 3-(3-methplheryl/-7-methyldeayl
group. and n long-chnln alkyl vs group dexlved Prom a vetural product (for
exemBle, cocovut o11, soybam o11 or beef tallow). The elkevyl grouB ea R'
1e Brefereblp m elkenyl group haylmg 1 LO 100 O~bon ntOme. EamDlAe therOP
ere a 9-b1s-oatadacevylgroup: mdalong-ahem elkavyl grouDderlyed Jo from a
natural product such ae cacovut a11, soybean o11 end   m beef teilov. Tha
above-mentioned alkyl groups avd alkenyl groups rosy ba substituted with a
halogen atop each ea a Lluorlna atom, e. chlorine atom n bromine atom and m
loQlve atom. 5 In the formula [4], R' 1e preferable en alkyl group. In the
formula [1], 1t 1s prefereable that at least owe H' Iv a hydrocarbon group
having from 1Z to 100 oarbOV atoms. and It 1e more preferable that et least
two R" s ere hydrocarbon groups having from 12 Lo 100 carbon atoms. field
hpdrocarbov io group ie Hrafarnblq m alkyl Aroup having from ST to 100
oer0oa atoms; yore preferably n n-dodeoyl group a n-tatradecyl group, a
n-hexedecyl group, a n-oOtndacpl group. a v-elcosyl group, n n-docoapl
group. n 3-(3-nethplhexpl)-7-maihyl6ecyl group or a long-chain-cheln alkyl
group derived from a natural product (for 15 example, oocovut o11, soybean
o11 or beef tellovp further prefarebly a n-oOtedecpl group, a v-eicovpl
group, a v-docooyl group. e7-(3-methplheayl)-7-methyldecyl group Or
along-Ohelv alkyl group derlved from a netpal prOduOt (fOr example, aoaoput
o11, aoybean o11 or beef tallow): and partlaularly pratarebly 1o n
n-octedecyl group, 6peciflc examples of the compound represented by the
above-meptloned fOrmule [4/ are tridacylamine trlheaedecplemlne,
N,N-Qlmathyl-v-dodecplemlne, N,N-dlmathyl-n-hevedeaylemlne, 25
N,N-dlmethyl-n-oatedacylemlne, ' N,H-dimethpl-oOCOe-elkplemive,
N,N-dlmethyl-hpdroganeted beef tallow-nlkylamine, N,H-dlmethylolepiemlne,
N,N-dlmathyl-sOpbem-elkylmlne, N,N-dSmethyl-OeeP tallow-nlkplamlva,
N,N-d1-n-dodeaylmathylemlva, 



7o N,H-d1-v-haxedecyLOethplamlne,   25 N,N-Q1-n-octaaeaylnethylpmlne,
N,N-aicoooa-alkplmeirtplmlna, N,N-a1-bydrogevatea beef
fallen-elkylvetbplemina, N,N-a1-n-01ey1methplamlne,
N,N-d1-emybem-elkylmethylemlns and N,N-61-beef s fellow-elkylmethylemlne.
PreEerxea 1e N,N-a1-v-oatnaeaplmathylemina. Regarding the emOwi O enah OP
the cOmpovente (n) LO (c( contacted when the molar ratio of those
components contacted ie component (e7 ~ component (b) : component (c) So .
1 : y : z,p ma z aatlafy preferably the fo11or1vq foxvuln (I), ma more
Dratareblp the Po11ov1ng fornule (II): Ir _ p _ 2xl ~ 0.2 (I) r ~ p i 2z
CSI). 15 rharaie r 1s n valence oP N'. The amount oP the aomDOnent (b)
aontected ie Hreferablp rom 0.01 to 1.99 m01, more BrePerably Prom 0.1 t0
1.8 mol, uither Areterebly from 0.2 Lo 1.5 m01, ma D~'Li0u1ar1p 10
preferably Prom 0.3 to 1 mol, per one mot oP the component (e/. The amount
of the component (a) contacted 1e preferably Prom 0.01 to 0.7 mal, mote
preferably Prom 0.05 t0 0.6 m01, further preferably from D.00 to 0.5 mol,
ma pnrtlculerly 25 prefernblp from 0.1 to 0.1 mol, gar one mot of the
component (a(. The contact treatment of the above-mentioned components ( e)
to (a) 1e preferably carried out in m inert gas atmosphere Tee trantmevt
temperature ie isually from -10o to 2ooC, ma 1o preferably Prom -00 to 1S0
~. Tha treatment tlme 1v usually  



3s from 1 mlnuta to Is sours, ma prefernblp froze 1o wutee to 31 hours. In
the treatment a solvent may be used or these compoiunds may be directly
contact-treated using no solvent. There can s ba ueea my solvevt aeleatea
Prom a non-polar solvent ouch se m allphail0 hparocmbon ealvent ma m
aromatic hyarocerbon 601pant, end a Holar solvent such em n helo9enetaa
6olyant ma un etheral solvent, vnloh 1s Inert to the Oovgounas (e) t0 (a/.
6xnmplen Of the 901pent 6ie butane. Hentana, hpmena. 1o neAtma, Octme,
I,2,6-LrinethplHentena, Cy010hexane. bsvseve, toluene, xylene alaethyl
ether, 6lethyl ether, alleoprODY1 ether, a1-n-butyl ether, methyi
tart-butpl ether, mleOle, 1.6-alozma, 1,3-almethaxpethme,
61e(3-metnoryathpl/ ether, tatxenparofuren end is tatrmy6ropyrm. Among
them, a hyarocerbOV aolvaut 1a Further Drafernble, ma toluene 1s moat
Aiaternble. ezemples oP n method for OOntectlng the aomDOnente (a/ to (a)
ere ee Pollowe. A uetnoa OOmgrleing the steps of (1) OOntectlng the f0
OoagOnant (n) vltn the OOmpOnenT (b). (11/ aontnatlvg (o), nva (111)
further cOVtectlng ibe comycnevi (a/.  A meth0a pOmDr191ng the etaDa OP (1)
OOVtnOilng Lhe comDOnevt (e/ vlTn the component (b), (11) povtectlvg (a/,
and (111/ further contnotSnA the aompOnant (O). ~S  A metnOa comArisln9 the
steps Of (1/ pOOtnatlag the componan2 (e) vlTh the ovmDOnent (a), (1y
oovtnatlvg (b), end (11i) Eurthar coniectlng the covpOnevi (a).  A method
OOmpr191nA the 92aDa O (1) conte021ng the Oougouant (n) wltn the comHOUant
(c/, (11) Oontnatlvg (a). so ma (111) further contectlvg the component (b/.
m  A method comprlalmg the steps oP (1) covtectlvg the 



oovgonevt(a7 with the cvmponavt (d). (11)contacting (b),end (1117further
covtectlvg the component(c7. Amethod comprlslvg the stage oP (1) covtectlvg
Lhesoompovant(a) viih iha compovavt (d). (11)contectlv9 (c),and
(111)further OOnTngtlng the aomyovent(b).Amethod momDr191ng Crte steps oP
(1) momtectlng thecomponent(b) Nlth the component (c), (11)aontamting
(n),sad (111)PU=the= OOninOtSng Lhe aompovant(d).10 Amethod OOmgr191ng Lhe
atepe of (1) contnatlng Lhecovpvnevt(h) with the oomponent (c7,
(11)coutecting (67.and (111)furtrter contec2lvg iha component(e). Ameihoa
comyrlelng the steps of (1) contacting theoompomevt(b7 with the component
(a7, (11)ovvtnatlng (a7,ssand (1117further covtectlvg the component(c).
Amethod comprlelvg the a2epe of (y) contacting thecvmponant(b) vl2h iha
compovant (d). (1i7contnctlnA (a7,nvd (111)further mUntnmtln9 the
Ommpovemt(e7. Amathca comHrlslng the stage oP(1) contacting
the00mmvponeni(o) with the cmvpUnant (d). (11)contacting (n7.eve
(11i)further contacting the compvvent(b7.Amethod comg=lslng the steps oP
(1) contacting thecwopovent(c7 with the component (a), (11)gontnctivg
(b),and (111)Pu=ther aont6C21nA 2T0 OOmpoment[e7.nSPreferred ie a methUa
momD=161ng Lhesieve Uf (1)oontactlngthe compavente (e), (b) end (c/, ma
than (11)coninctlngthe component (d7, or a method comb=lslvg the stepsa (17
Uontamtlng the cUmgmnevts (e7, (b) and (d), and then(11) contacting the
comHOnent (c); and marepreferred 1e theaoabove-mevtolned metrtoa 3n. or m.
28 Further, there mey be cmrlee vut el2hm a mathoa comDrlelng the steps of,
(1) covtectlvg my campovante selected Erom the components (n) to (e/ io
ohtnln a oontnct product, and 5 (11) oontnating the contnat Droauot wiu the
remelvlvg oomponant(s), or a mathoe comprielvg the steps of: (1/ contectin9
eny componevte eelectee Prom the comgonmte (e) to (e) to ohtelv n covtect
product. 10 (11) purlylv9 the cavtect proeuct to obtelv a AuriLlea contact
Aroeuct, end (111) covtectlng the purlfled cavtect Droauct with the
remainlng componevt(e7. 1Te contact Droduct nocoraing to trte Areeevt
lvventlov, 15 vhlah 1e obtninad by the Arocesa camgrlolng the step of
contacting the compovavia (e) to (d), may contd.v etmting materials
(nemelp. iha comgovente (a/ to (d)) es settee metrlnle. when tee compoanae
(e) to (e) ere eleuplzlnc. zo Aantefluomphenol, .ester ane
meupleloatneecylamlne, raeDacilvelp, en example of trte process for
proauaing the contect proeuaT 60oordinA t0 the pre6ent lnvenlton romprlsae
the steps of: (1) eeelng a hemme soiution of elethylxlnc to tolveve v ee a
solvent, (3) edQlvgtherato dropwlae DevtefluoroAhenvleva wetar in the ame
molm amount ae that of QSethylzlvr end 1n n hnlf molm emount thereof,
resAectivelp, 



(3) etirrlvg for from 10 mlnutee to 2d hours at 70 ~, so (1) eeeln9
metrtyleioctaeecylmina 1v m amount o 0.2   29 tlza by hole t0 dietrtylzivo,
and (5) etlrrlng fOr from 10 mlvUte9 t0 26 hours nt 70 ~. The aontnot
product (herelneftar, referred to ae contact pxvQUCt (A)') eccorQSn9 to LDe
preaevt lvventlam can 5 prefernDlp be Used ae a Ontnlpvt oOmgOmavt of n
oetnlyet Poi addition Holymarlzeilov. Fxmplev of the catnlpat for addiTioU
polpmerlzntlon uvlng selA cetelyvt component ere ( 1) a catalyst obtained
by n prooese covprielng the step of conieotlng the oovtact prcduct (A) vl2h
n compomd (rterelnnftar, referred 10 20 ea compomd (B)') oP a metal
selected frov the group Oovaletlng of metnls of the Gxnupv 3 to 12 and
Lmihmide 9erles of the Periodic Tnble, end (27 a Oatalyet oDtelned Dy a
proceae oomprisSng the vtap oL OOntecilmg the aoUtnat product (A~ Vlth the
compound (B) and aU orgmonlumlUm oomyouvd (rterelvafter, 15 rePerraH to as
'compound (C7'). Preferred 1e the above letter catalyst. 8zmplee Of trte
OompoUUd (B) me n motel comHOUnd represented by Lrte f0110v1vg LOnvUl6 [5/,
and a 4 -ozo type metal compound tbareof: 20 L'~H'x', Isl. wrterelU a ie a
number satlefylng 0 ( n 5 8 deHmdivg upon n pelavca OP H'; D Se n W noDer
eatlePplng 0 (b 5 B dagavdlUg a upon a vnlence of M'r H' 1e n metal atom of
trte Groups 3 to 17 or Lmtrtmida 6arlae of Lha Pariodl0 Table of the
8lmmta: L ' 1a n grouH havlng a ay0logantedlavyl type mlov skeleton, or a
group coviaivSng a hetero-atom, n plurellty of L' grOOHe may De the sme Or
dlfferavt eeOrt other, and n plurelltp oL ss L' grovpe may ba OHtlonnlly
llnkad 1n direct, or trtrougrt n group   30 



oontnlnlvg a cerbov stem, a s111cov ntam, a nitrogen ntom, m aFygem etOm,n
9Ultnr 6tmm Or a ADOBDDOLVe atom; X' le a h~Ogen ntOm, a hpdrOOerban 9rmvH
(amOlUQln9 Lhe Arn,lH hnvlng a OpolopenteGlenyl type mlov ekeletov) or a
byGrocmbonoxy f group, ma n plurality oP %' Aroupe map De trte same ar
6lfferent snort other. Examples oP N' ere a ecm6lum stem, m yttrium atom, a
tltmluv atom, a xlrcomlm atom, a hePVium ntom, a vmeQlum ntom, a niobium
stem, a tantalum eicm, a chromic atom, a 1o
molpbLan,metom,etun9etenntom,emavgenesaetom,etechnatlum atom, m iron ntov,
a xvihanlum stem, a oobelt atom, n rhoQlum atom, a nickel atom mE a
pa11eG1um atom. H' is pratareblp n metal atom of the Grouya 3 to 11,
turiher Hraferebly a metal ntav of irte GrouBe 3 to 7, enQ Has'tl0ularlp
AreternDlg n vetel tf atom of trte Group d. BmamDles of Lhe 9rouH having a
OpalOBente61enp1 type enlav ekeletov m L' are m
0'-(subetituieGlapOlopentnGlmyl group, en U'-(eubetitvteol)lnGenpl group,
end em B '-(eubetl2ute4)fluoranyl group. GAeoiPic examples thereof ma za m
0'-ayclopevte4levyl 9rouD. en 0'-methylcpclopmteElanpl ArouH en
0'-tart-butylcyalopenta61enp1 grovD. m 0 '-1,g-Glmatrtplcyclopenteaievpl
group. en B '-1,3-Qlmathylcgclopevtaalenpl group, en P
'-1-tart-butyl-3-methployolopentedievyl group, m D v
'-1-tart-butyl-3-methp10y01oBentadlanpl group, m n
'-1-methyl-3-laopropylayclopenieGlanyl grouB m P
'-1-methyl-3-leopropylcyclapentn41evy1 9rovp, m P
'-1,3,3-trlmeihp1cy01opentndlenyl group, m D
'-1,3,1-LrimethplcycloBanteGlavyl grouA m n 00 '-tetrmathplayclopevteGlenyl
group. m B   31 '-pentmathylapOlopantedlmyl group, m B'-lndmyl group, m
B'-1.9,6,7-tetrahpdrolndanyl group, m 1f'-z-methyllndanyl grouH. m
7i'-3-meteyllvdevpl grouH. m 71'-1-meteplivdevpl group, en
B'-9-mathpllndevyl group, m g'-6-methyllndevpl s group, m
g'-7-metepllndenylqroup. m B '-I-text-butpllvdevpl grouB. an
g'-3-text-butyllndertyl group, m D'-1-tort-OUtyllvdenpl group. en
7I'-9-tmt-butyllndenyl group. en II'-6-tort-butpllndevyl grouH m 1)
'-7-tort-DUtyllvdnuyl group. m B'-7,3-QSmeteyllndevpl group, 1a an
g'-1,7-dlnethyllvdanpl group. m D '-Z.1,7-trlmeteyllvdevyl group. en 7)
-2-methyl-1-lsoprvHpllvdevpl group. av 71'-6,9-DenxSn9evyl group. en
n-z-meteyl-I,s-eevzlvaenpl group, m n '-1-Bhevpllvdevyl group, an
v'-2-methyl-5-DrtevylSndevyl 11 group. m 7I'-3-methyl--phevyllndanyl group,
m 7f'-3-meteyl-<-vnpeteyllndenpl group. an a'-PluOrevyl group, en
7I'-z,7-dlmeLeylPluorevyl group evd m n -3,7-QS-tart-butylfluorenyl group:
and subetltutlom groups thereof. no sxmplno of ten eetero-ncom 1n cee group
novtelelne n hatero-ntom ae G' ma en oxygen atom, n sulfur atom, a vl2rogev
nton and n ghoephoruv etov. Ezmgles of the group covtelnlng
eheter0-etoaareanelkoxygrcugr eneryloxygroup; ethloelkory grouB: a
2L1oerylory group; m nlkylamlvo group; m erylml.v'o 



a group: m elkylphoephivv group; en erylpeoeHhino group: en arouetio Or
ellprtatl0 rteterovpoli0 group covtalvlvg 1v 1te rung at least ova atom
valected from tha group ooveletlng of en vapgev atom, a vulPUr atom, a
vltrogev atom end eDhovghorue atom; and a cheleilng llgmd. 3a exmDles oP
tha group covtelning a hetexo-atom are   32 a aethory group, m etbory
grouB. a n- ox Ieo-propary group, a v , eec-, 1so- or tart-butory group, a
Dbanory group, n 5-metrtylpbanory group, a 2,6-Qlmeibylphevory group. a
3.d.6-trloaihplpbevory group. n 2-ethylphenory group. a s
d-v-propplprtevory grouB a 5-deopropPlDhenory group, a
2,6-dllaopropplpbenary group, a 1-eec-butplphanory group. a
d-tart-butylprtenory group. a 5,6-61-seo-DUtylprtenory group, a
1-tart-butyl-1-metrtylpbenory group, a 5,6-di-tart-butylpbenory group, a
1-methoryphevory group, a 10 5,6-Cimaiboryphenory grnup, n
3,5-dlvatrtoryphevory group. a 2-a6loroDbanary group, a 1-vltroeophevary
grout', a d-vltroHhevorygroup. n5-aainophenory9roup, n3-emlvoBheuory group.
a 1-emlvothlopbevoxy group. n 5,3.8-trlahlorophenory group. n
2,1,6-trltluoroBheuory group. a tblooetrtory grcup, 1s a dSmetrtylminB
group. a dlathplemlvo ArouH. a di-v- or ieo-propyleminB grouB a
dlphavplemlno ArouD. m leapropplamlnogroup,
start-butplemlnogrvuD.aDYrxolylgroup, a dlmetrtylprtoephlnB grouB. a
2-(5-ory-1-propyl)prtenory grout'. ecetacbolntogrouB.
n5-hpdoroxpprtmory9raup, nraeorcluoleta so group, a 3-bpdoroayHhenory
group, n 1-leoDropYlcateoholnto group, a 1-leopropyl-2-rtydororypbenoxy
group, a 3-vaiboryceteartoleto ArguB. a 1-metrtory-2-rtydoroxyphanory
group. a1.6-dlrtpdraxyvaDptrtyl group, a1,5-dihpdrorynehBthpl groBD a
3,2'-blprtenpldlol group, n 1,1'-b1-3-neDhihol Ar'ouD. Ss a
2,5'-n-wyQroxy-6,6'-dlmatrtylbiphenpl group, a
4,1',6,6'-tetra-tart-butyl-3.3'-mathplenadlprtevory group, end a
4.1',6,8'-tetremetrtpl-2,5'-levbutplldenedlBhenory group. A furiher exemBle
aE Tba rtetaro atom-cavtelvlvg group 30 1e a grouH repreaevied by the
Lo11ov1ug formula [6]:   33 R~P~N[6] wherein R 1e a hyCrogav atom, a
helogen atom or a Dp6xovarbon 5 gxcup, three R grouyv map be the came or
Gitfarmt, enQ two 



or more thereof met' be bavGe6 mutuellp, or mep Lorm n ring. 8zmDlee oP R
1v LDe foxmuln [67 axe a DyGxagen etou, a fluorine eton, n ortloxine ntom,
a bromlve atom, m loGlve eton, a methyl grouH. m etrtyl group, a n-Droppl
group, m 1o ivoproypl group, n n-DUty1 group, n tort-bu2y1 group. a
oyolohexpl grovD. a phenyl flrouD. a 1-vayhtpl grout' mQ a Denzpl group. A
s2111 furLDer exmDle oP the Detexo eton-containing group ie a grout'
reyraventeG by the tollawSng Poxvula [77: t5 R~ R~ / N R~ O~ C77 R Ra' Rte`
NDetaln ravpectlYe R' Lo R~ grout's ere lvGayavGantly nrtp6rogev ntom, a
halogen atom, n DpQrocaxbav yrcuy. a hyQioonrbov oxp ss group, a eilyl
group or en eaino group, trtey map be the some ox QlPfexen2, m6 two or more
thereof map be Doveed mutually, ox maY form a ring.
EnempleemPR'toRlnLDenDOVefcimule[7]nranrtyQfOgea   3f atom, a flvorlna
atom, a Dhiorive eton, a bromlme atom, m Iodine atom, a prtenpi group. a
1-mepbtyl group, n 2-nephtpi group. a tort-butyl group, a
2,6-dlmethylDrtenpl grouB. a 3-tluoxevyi group, a 2-oethylphenyi group. a 



s d-LrlfluoromethpiDhevpl group. a d-mathoxpphenyl group, a f-pyrldyl
gxoug.e cpolohaxyl group, a 2-lsoproppiDbavpl group, a bevxyl group. n
methpi group, n trlethy1s11p1 group, a dlDhevy7methy1s11p1 group, a
1-metrty-1-prtenplethpl group, a 1,1-dSmethpl Droppl group and n
2-cbloroDbevyl group. to Thaebove-mentlovedmrtel6tSn911gmdneG'memseligmd
heylng plural coord1ne21ng poeitione. ezemDlee thereof nre eaetylncetovnta,
d11m1ne, oznxollve, blsoxazoilve. tAxyprldlne, eoylhyQrezone,
dleLrtplevetrlamlne, trlethylamatetremlne. Borphyrln, crow ether evd
cryptete. 1s -.-ples of Lba above-mentioved group, through vhlmrt plural L'
grcups are llvkad, era m elkpleve 9rouD eucrt ne m etrtylave group. n
progylava group, a 6lmethylmethylene 9rouD and a dlghenplmetrtyiene groopi
a a11p1ane grout' each ne n eilpiene grout', a dlxatrty1s11y1eve group. a
diphany1a11y1ana as group and a tetrmethyid1s11p1ane grougu and a
hatero-atom each na n vltrogen atom, m oxpgev atom, a sulfur atom evd a
DrtoeDborue atom. ezemHlea of the halogev ntom ne R' in the fornuln f57 ere
a luorlna atom, a ahlorlve ntom, n bromlva ntom end m v iodine atom.
examples oP the hpQxoambom group ee %' ere m eitpl group. av arelkpl group.
m erpl 9rnuD and m elkenyl group. Exemplee of the alkyl groeg ea %' In Lhe
formula [57 me emetbyl group. m etrtpi group. an-yropyl group, m Isopropyl
so group. n n-OUty1 grcup,e sec-butyl group, n tort-butyl 9rovp,   35 en
ieobutyl grouA. a v-pentyl grouA n veoDentyl group, a tort-pentyl grouB. a
n-haryl group. a a-ootyl group, a n-decpl group. a v-dodecpl group,a
n-Devtdecyi grouB and a v-eiaoepl group. s Eaah of these alkyl groupv map
be substituted wltrt n halogen atom such ne a iuorlve area, n chlorine
atom, n bromine atom and an iodine ntov. ExamBles oP each ev alkyl grouB
ere a Pluorometrtpl grouB a trlfluoromethyl gxouD. a cEioromethpi group, n
triAhlAromathyl groaD. a tluoroeteyi group. a 1o Devtafluoroetrtpl group. a
DerluoroproDpl group. a perfluorobutylgroup, aperfluororterylgroup,
aAaxfluorooatyl group. a DerchloroproHyl group. n Derchlorobutyl ArouD and
a psrbromoproAyl group. Further, rheas elryl groups may be substituted
wltrt av 55 elkory group aucrt ae n methory group and av atrtory group; m
arylory group eucrt ea a phevory grouBi or m eralrylory group sash ae a
bavzylary group. 12e alkyl group as %' Sn the foxmule IS7 1e preferably m
alkyl groves hnylng 1 to 30 oarbov stoma, end more DrePereblp zo nmeTrtyl
group. m ethyl group. m leoDroD91 group, start-butyl group, an ieobutpl
grouA or a tart-pentyl group. ExemBlee of the arelryl group ae X' 1v the
formula f57 ere a benryl Aroup. a (g-methylBhenpl)metrtyl group. a
(3-mathylAhavpl)methyl grouB. a (1-matbylprtenpymaihpl group. 



zs a (2.3-dlmathplphevyl)methyl group, a (3,1-dlmathplDrtenyl)metrtpl
grcup. a (2,5-dlmetrtylBrtenpl~maihyl group, n (3,6-dSmathylphanyl7methyl
grouB a (3,<-dlmethylphevyl7metrtyl group. a so
(3,5-dSmetdylprtenyl)metrtyl group. n   36 (2,3,d-tlmethylphenyl)methyl
grout', a (2,3,3-t7mpLhplD2any1)methpl group, n
(g,3,fi-timaihylyhanyl/vathyl grouB a (3,d,3-LSmetrtqlBGauy1/metrtyl group,
n s (7,,6-tSVathplBheupl)meLEyl group, n (2,3,d,5-LetremethylBhanpl)mathyl
gtouH. a (2.3,d,6-tetxemetrtylphenpl)mathyl grouH a
(2.3,5,8-tetremetrtylphenyl)mathpl grouB a (paetemethylprtenyl)methyl
grout', en (eihylBhavyl)matlayl 1o grout'. a (v-propylphenpl)methyl grouB.
eu (leoArOBPlBhmpl)vethyl grouB. a (v-butplHhenyl)methpl group. a
(eea-butylDhmyl)matbyl grouB. a (tert-butylphevyl/vathyl giOUD. a
(a-pectylBhempl)metrtpl AtOUp, a (neODentplDheayl)mathpl ArouH. a
(n-rtexplphenyl)methyl grovD. 15 n (v-octy3Bhenpl/mathyl group. a
(n-Gecylprtenyl)mathpl grouB. n (tetreGeaylHhenpl)metrtyl group, n
nephthylmathpl group enG m anthrnOeaylmethpl group. SnOh Of trte9e arelkyl
9roUye oep be subetltute6 vlth n he109en ntOm euOh a9 n Pluoilae atom, a
chlori0e 620m, n zo bromine ntom ana en loaine etom; ev elkory Aroup such
ee a mathaxy grout' mQ en ethoxp grcuy m erylory gmuy each ec eBhevoxy
group; or m erelkyloxy group suoh ne a henzyloxy group. She erelkyl group
es Xi 1n trte foxmule [5] 1e preferably i3
everalkylgrouphnylvg7tog00arhOVatome,mQmoreBreferably a bevsyl group.
v~-Blea of the aryl group es %' iv the formula [57 are a phenyl grout'. a
2-tolyl grcuB. a 3-tolyl group, a -tolpl grout', n T, 3-xylyl group, a 3,
d-xylyl 9rouB. a 3, 5-rylpl group, 30 n 3,6-xylyl group. a 3.6-xplpl grOUp,
a 3,3-xylyl grOUp, n   



37 3,3,4-tx7methplBDevpi grouB. a Z,3,5-trlmethplPhavpl group,
a2,3,6-trlmathylBhevyl group, n2,f,6-trlmethylPhenpl grouH. a
3,1,5-trSmethy3prtevyG gmuP. a 2,3,4,5-LetrmethplPhenyl group, a
Z,3.4.6-tatrmetrtpiphevpl group, a 5 2,3,5,6-tatremathplPhevpl group. a
Hevtmethplphenpl grouB. en ethylPhenpl group, a v-praPYlPhenpl group. en
leoproBpiDrtevyl giouD. a v-DUtylphenpl group, a seo-DUtyiDrtavyl group, a
text-DUtyLDhevpl grouB. av Leobutylprtevpi group. a v-DentylPhenyl grouB. a
1o neopevtyiDrtevyi group, n v-rterylphevyl grouB. a v-ootylphenyl group, n
n-deaylprtenyG group. a v-dodecylDbevyi group. n v-tatrndacyLphevpG group,
a vePhthyl grouB and av mthrecenyl grauP. each of these aryl groups mepba
euhetitutedvlthaheloAen t~ atom such ee a fluorine atom, a ahlorive ntom, a
bromlve atom end en lodlve ntom; m slkory group euort ea n maihory ArouB
and en athory grouHr m erplory grouH eucrt ee a Phevory Aroup; or m
arelkylary group such es a bavxpiory group. The erpl grouB 1e Brafarebip m
erpl grouB havivg 6 to ao 20 carbon etome, end more Hrefexebly a phevpl
group. ExmBlae of the hydrocarbonory group as %~ iv the fornuLa L51 Nfe an
elkory gxouB. m ery2ory group and m nre2kplory grouB. Preferred is m
al7coxp group heylvg 1 to 20 anrDOV etome, an arploxy grouB havla9 6 to 30
aarDOn ntome, or m nr~rylory 25 group havlng 7 to 20 carboy etome. exemples
theraoP are hyQrocerbonory groups ee eboye-exampllPied es L~, a
(2-methplprtenyi)metrtory group, a (3-mathyiprtenpl)mathoxp grouB. a
(4-mathylAhevyl)methoxp group, a (2,3-dimathylPhenyl7mathoxp grouH. a 30
(2,4-6lmetrtylprtenyl)methmxy group. a   3B (3,5-dlmethylADany1)metGOry
group, a (2,6-dlme2Dylphenyl)methory group. a (3.1-dlmathplAhenpl)methory
grauA. a (3,5-dinethplBDevpl7methoxP BxouD a s
(3,3,1-txluethplHDany1)methoxp grouA. a (3,3,5-Lrlmaihplphavyl)methozy
group and a bevxyloxy group. Nora HraPerred Ie a methory group, m ethoxy
9xouD. ev iaoproyory group, a tort-DUip1 group. en leabutory group, a
ADavory 9rouB. n 2,6-di(tert-OUtpl7phenoap group or a 1o benzylory group;
Purihex pxePerxed ie a methoxy 9rouA. a Hhevory grouA. a
3,6-d1(text-DUtp1)Dhevoxy group or a beneylorygrouA:
evdDertlcularlypreferredleamathorygroup n ADenoxp Arovp. R' 1e more
Hrafarably a chloriva etom, a methyl groBH. 75
avethylgrouH.ev-AroHYlgrovA.enleoAroAYlgxouB.en-DUtp1 group, n benzpl
grouH. ev e11p1 grouH.n ma2De11p1 9xoup, a methory grouH  an ethory grouA
or a Hhanory grouA. evd further AreferaDlp a ahloxlae atom, a methyl grouA.
a methory group or n pbevory group. 



70 5xemDlesOfthematnlcouAOUndreAre6ev2edDyLDefoimale [5/, vherelv N' 1e a
tl2enium ntom, exe dLethp1e11y1evebie(cyolopevte61evp1)titmlum Qlchlorlda,
dimathy1e11y1eveDie(2-methyloyclopentad10nY1) 2ltevium dicDlorlde,
dimthp1s11y1eneble(3-mathyloyolopentadlenyl7 75 tltavium Qlahlorlda,
6lmethp1s11y1aneble(3-n-butyloyoloyavtadlanyl) 21tm1urv diahlorlde,
disetrty1s11y1eveble(3-n-butplcyclopevtndienyl) titenlum dlaDloxlda.
dlmeihy1s11y1evabla(2,3-dimethylcyolopentadienql) tltmlum so QlcDlorlde,
39 elnetny1s11y1evebls(3,1-aimetnylcyolopenta61evp1j tltevlum niouoriaa,
almethy1s11p1anenle(7,5-eimeihplcyclopmieQleopl) titmlum dlchlorlee. s
efnetny1e11y1avablv(3,4-elmethplapclopevtndlavyl) titmium eionloriee,
elnetnp1s11y1ene01s(z,3-etnylme2ny1Oy01opentnelenyl) tltmiuv 61an1vriae,
elaetrtp1s11y1eneDis(7,d-eUplnetnyloyolopenteelevyl) no 21tm1vm eicuoride,
6lmaihy1e11p1enebis(3,s-etrtplmetnylcyclopenteEimyl) titenlum elouorlee,
eLVethy1s11y1eoebls(3,s-etnylnethplcpclopavtaQlavpl) titmium ai~nloriee. is
ainethp1s11y1aveble(2,3,4-trSmethplcyolopevteeiavyl) tltmlum Qlchlariee,
efnathy1s11y1enablv(3,3,5-trlmathylcyclopavteeiavyl) tltenlum eiohlorlee,
elmetnylailylevablv(tatremathylcpclopanteaienyl) tltanlum za eicnloriee,
dimethy1s11y1avebiv(lveevyljtitmlum elchlorlee.
elsethp1e11y1evable(d,5.6,7-tatrenyAxolneenpl) tltmlco elouoriae, 



n-eetnp1s11p1ene(cyoloHeateaianyy (inaevyl)21tm1um elanloriee,
Qlmethy1s11ylena(mAthy1cy01opentaelenyl) fs (Ineavyl)titmlim eiahlorlee,
eisethy1s11y1ane(n-butplcyclopeotnelevyl)(indevyl) titmium elanloriae,
elaetrtp1s11p1eva(tatremathplayalopantaalenpl) (lvaenyl)21tm1um elcnlarlee,
0o dlnathy1e11p1ene(opclopevtaeievyl)(fluoranpy tltenlum   40 diDnlorlae,
d7mei0p1s11y1ava(vaihplcyclDpeptedievpl/(fluorenyl) tltmlum 6loDlorlde.
Qlmethy1s11p1ave(v-butplcyclDpavtedienyl/(Pluorenyl/ s tltmlum Qlahloride,
dlnethy1s11p1ene(tetremet0y1ayclopevtndlanyl) (fluorapyl) tltmlum
QlcblDrida, and 67methylBilylane(indenpl)(ilcorenyl)titmW ao dichloride,
and oovgomde obtelned by DhenglvB~dlmetDy1s11y1ene' 1v tha 1B ebove
vovpouvde to 'Qleihyleilyleve', '6lphany1s11p1ene' or 'dlmet0oxye11y1eve'.
Purther exmplee D LDe motel compound repraBented Dy iDe Dimuln [5/. NDereln
H 1B n iltmlum ntDm, nra b1B(ayclopentndlevyl)tltuW um dlchlDrlda, 1s
b1a(met0p1cyclapevtedlanyl)tltenlum Qlahlorlde.
b18(v-bvtylcyolopevtndlevy1721tnv1um dichloride.
b1s(dlmethylapclDpevindlenyl)titmium dichloride,
b18(athylmethplcyclopevta61evy17i1tm1um dioDlorlde,
biv[irlvethylcyclopevtedlenyl)t12nn1um d1o01or1de, as
D18(tetremethylapDlDpavte6lanyl)tltmlum 61oh1orlda,
Die(pevtmethylayclDpentedlanyl/tl2mim 61ch1orlde, Dls(ivdevyl)titenium
dichloride. 01s(d,5.6,7-tetrehy6rolndappl7tltmluv dicDloride,
01s(fluorenpl)titenium dichloride, ns Die(2-phavyllvdmp1721tmium
dlaDlorlde. b1v[2-(61e-3,d-trlfluoromet0plphevyl)lndavyl] tltevium
dlcDlorlde. D1s[3-(d-tent-Ontplp0evyl)lvdanpl]tltenlum dichloride,
b18[3-(d-trlfluoromethylphenyl)lndevp17t1tm1um dichloride, no
61e[Y(d-meTDylphevyl)Sndenyl/titenlum dichloride, 



61 Dief2-(3.5-n-matbylpbavpl)lnaenyl]tiimlum alortloriee
D1s/2-(pantafluorophevyl)lvasnyl]tltanlom alohlorl6e,
cyalopertcnQlanpl(DevLeme2hy1cy010DertCnQlertyl/ tl2mlum Qlahlorlae,
oyolapavtnalenpl(lvaevyl) 212m1um 6lchlorlae, s opclapente61enq1(Pluorenpl)
tltenlum aicblorlee, ineengl(Plaorenpl7utmium alchloriae,
pevimeirtplapalopanteeianpl (iveenpl/tltmlum alchlorlae,
pevtmethplayalopanta61eny1(fluorevyl)tltmlum aicblorlae,
cpolopmtealenyl(3-pbavpllndavpl/2ltmium alartlorlae, 1o
DentemathyloyclapenteQlenyl(3-Hbanpllvaanpl)tltmlvm eiortloriQe,
ethylanable(ayolopavteeievyl)tltmlm Qlartloriee,
etrtyievebie(3-metrty3apalopeviealanyl)tltmlum alartloriee,
etrtyiavebie(3-metrtylapalopevieQlanyl)tltmlun aichloriae,
etrtyleveDie(3-v-butylapolopenteQianyljTltmlum 1f aichloriee,
etrtylevebie(3-v-DUtylcpclopantaQlenyl7titanium alcrtloriae,
athplenabie(Z,3-almethylcpclapan2aQ1anp1/Litanlum alreloriaa,
ethylanable(2,d-almethplcpclopeniaQlmpl)tltmlun xo alahlorlae.
ethylanebla(3,5-aimetbylcyclopantaelevpl/t12m1um a1CD10riae.
etrtplenabia(3.a-almaihployolopavteaiavpl)tltmium aicbloriaa, :3
eihylavabie(2,3-ethp7setrtglcpclopavtaalanp17t1tm1um aicnloriee,
athyleneDls(2,6-ethylmetrtp3cpclopentsalenyl/tltmium Qichlorlae,
athplenebie(2,e-eirtylmethylcyclopenteaievyi/21tm1um 3o Qlchloriae,   



42 e2byleveDls(3.5-athylmathylcpcloDenteelanpl)titmlum elchloride,
atbplenebie(2.3.4-trLVathylayalapentedienyl)titanium eiabioriae, s
ethyienebis(z,3,s-trlmetrtyicyoiogevtnaievyl)u2enium Eichloriee,
e2hpleneDie(tatiemethylaycloDevtaQievyl) tlteniumalablorlee,
eibyleneble(lneenpl/tltmluvdlahlorlde,
etrtyienabis(4.5.6,7-Letrehyerolneenpl)tltenlum 61ah1orlde.
etrtpienebie(2-gGanpllndenpl)ti2mW no dlchloriae. to
etrtpleneblo(flucrenp17t1tenlum eiort1or16e, athyleve(cyoloDavteaianyl)
(psntemetrtylayolopavteQlanpl)tltmlum Qichloriae.
ethylene(ayoiopante61avy1)(indanyl)tltmlum Qichioriee,
athplene(metrtyiayciopevtaaienyi) (ineevpi)tltenlum is Qlch1or16e,
ethplane(n-butyicyciopevtnQlevpl)(Sneenyl)titeniun alahlorlee,
etrtyieve(tetremetbyicpcivpevtaeienyi) (indenpl)tltenium eichioriae.
etrtylane(ayclopentneienyi)(Eiuorevyl~tltmlum eiohlorlda. no
etrtpiene(matbylcyclopevtaelenyi) (Pluorenyl)titmlum eicbioriQe, athplene
(pevtemethplcpclopentaeievyl)(Pluorenyl)tlteniun eicbiorlae,
ethylene(v-butylcyclopenteeienpl) (Eluorevyl)tltenlum eicbioriee, etrtylene
ns (tatrama2hylDenin6levyi)(fluorevpi)titmlum dichloride,
athplana(iveenyl)(flgotevyl)tltaviVmelmrtloxlee,
leoproDYiieanabio(ryclopevte61evy1) tlimium Qichioriee,
leogropYlldeneble(2-metrtylapciopevteelenyl)titenlum Qichlorida, 3a
leoDropplleevable(3-metbpiayoiopenteaienyi)iitavium   <3 elonloriae.
laovrovpllaavabie(x-n-botrlopoioveotnalenyl)tltmiom aiouorine,
lsoproDplleavebis(3-v-butylapcioventnelevyl)tltmlum 5 elchlorlee,
Ssopropylleeveble(3,3-6lmetrtqloyciopevtnelavyl) tltmlum eionloriae, 



ievpropylleaneble(x.1-Qlroetnyioyolopentneievyl) tltmlum eicnlariae, 10
leopropyllaeneble(3.5-Qlnetbylopclopenteelevyl) tltmlum elcnioriee,
Seopropyllaene0le(3.1-elnetnylcpclopenteelavplJ titmlum aiaelorlee,
leoproHylleeveble(2,3-etrtylmethylcyclopentaaianpl) v cicmium elceloriee,
Ssopropyiiaenebie(x,1-etnyimetnyicyclopantealanpl) ticeviim elceloriee,
ieeH=oHylleenebln(x,s-euyloeteyicyolovantnalenyl/ xlcenlum eicnlorlee, za
iaovrovrlleeveble(3,s-achylmechrloyolopentnelenyll tlcmium alcuorlee,
isoBrovPlleanable(x,3.1-trlmetbplcyolopevteelenpl/ tltmium Qlch1or16e,
isoHroHp116eveble(x,3,5-crlnechplcyolopenteelenpl) v tltenl m elanlorlee,
ieopropyllaenebis(tetramethyicyclopmtnelavyl/ tltmlum alahlorlae,
laoproHyllaavabls(ineenpi) 21tm1um dlohlorlee,
lsopraHYlleeveble(I,s,6,7-tetrenperolndenpl)tltenlum elchlorlee,
leopxopYlleeneble(x-Hhevpllneavyl/t12en1um so e10h10r1ae,
ieoHroHPlleenabla(PluOrenyl)iltenlum eic2lorlee,   ~a
isoDroHYllasve(apolopentaHlenpl) (tetxemeteylcyotoyeptedlanyl)titmlum
alablorlda, lsoDroHpllaeva(cyclopevtedlenylj(lndeagl)tlcmlum dlahlorlQe,
teoproDYlldeva(metbplcpclopentndiavpl) f (lnaevyt/tlcevlum alahlorlae,
leoDroDYlldava(n-butylcyalopevtndlenyl)(Sndevpl) tltmlum dlObloxiae,
isopropplldene(Cetremethg1Og01opentedlenyl) (lvdanyl)tltavl~ dtortloxlde,
loopropYllaeve (apclopente6levytj(fluoranp17t1tm1om dicelorlda. uo
laopropyllaene(meteylayclopeviedianyl7(fluoranpl) tltmium diceloxlQe, 



lepprODYlldeae(v-butylayclopevtnalenyl)(luorevyl) tltevlom alcelorlde,
isopropqlldave(tetrmeteylcyclopevtealenyl) 1s (luorevpl)tltmlum dlcelorlde,
lsoproppllaene (ivdevpi (flooranyl)titmium dlcelorlde,
oyxiapeatnaieari(ala~achymlao)citaalm al~moxlaa,
cyclopenteQlanpl(peenory)iltmlum dlcelorlde,
ayclopevtadlenpl(2.6-dlmethplphavpl)tltmlum alahloride. 3o
apclopentndlenyt(3,6-QlleoHxoHPlpeevp1721tm1um Qlceloxlda,
cpclopentnatenyl(3.6-Q1-tart-butylpeanpl)titmW vu dlahloriae,
pentmetrtplopclvpavtealavpl(2,6-alueceYlphevpl)tltevlum atcelorlde, v
paetameteyi%.ouoHemtanianpy,s-all.opropyipeemyl/ t12m1em dlchlorlae,
Bevtemethplcpclopevtnalevyl(3,6-61-cart-butylpeevyl) tltenlum QSChlorlde,
lvamyl(3,6-alleopropylpeavyl/titmlum dlceloxlda, tluorenyl
(7,8-dlleopropylpeevyl)c12en1im so dlablvrlae,   as
(tart-butplemleo/tetrmetnplayolopenteelevpl-1,3etheneeiy1t12en1om
dlcelarlde, (veteylamldo)tetrmethylayolopevtneievyl-1,2athevedlyltltavW vx
91ah1orlde, f (eteylavldo)tatrmethplcpclopsvteQlevyl-1,3ethmed1y1t1tenlum
elceloriee, (tart-butq1m1a0/tatrmetby1ap01opentealenyl 6lvathy1v11metitmlm
dlahlorlee,(bevxylamleo/tetrmetnylaycloHentneievpl 1o
dlsathy1e11anetitaniuv aiahloriee.
(Deenplyhovpnleo)tetrmetnylcyclopevinelenyl QIneLhp1v11evet12en1um
elaelorlee. (tort-buiplmleo/lneenyl-1,3-etrtmee1y1t12en1m elcnlortee,
(tort-OUtylemidc/tetreepdrclvdevyl-1,3-eteeneelpl tltmlwo 1~ e1ae10r1ae.
(tort-OUtylamldo)Pluorevyl-1,3-ethenee1p1t1tm1um 6laeiorlee.
(tart-butplmleopndenyldLVathy1a11metitanWm Qlmeloriee.
(tart-bptplemido7tatrehydrolveenylelmeihp1v11me titanW no xa elcelortee.
(text-butylemLeO)Lluotevyldlnatby1s11enetitmluv dlcelorlee, 



(Qlmeteplemlvomeibyl)tatrmethployclopevteeievyl tltevluv(III) elchlorlda.
3f (elmethyleminoeteyl)tetrmeteylcyclopentneianyl tl2avim(III) 61ce1oriee,
(dimethplemlnoproDpl)tetrmeteylapclopentnelenyl-tlteniuv (III) elnnloriee,
(er-purrnllainplnuyl7tetrmeteylnyrlnpentedienpl-titanium so elonloride,
as (B-QlmethplemlvoDOxabenxene]apclogentealcuylxirconl m alahlorlne,
cyclopevtenievyl(9-mesltyiDOramtExecevpl)xlrconium alahiorlne, 5
2,2'-thloDls(1-methyl-fi-tart-butplphevazp)tltmiun nlceloxlda,
3.2'-tDloble[1-meteyl-fi-(1-meteylethpl)phenoxy7 titmlmo a1c610ride,
2,3'-teloDiafl,6-Hlmethylpeanory]tltenlum dicrtioriae. 1a
3,2'-mathylevebie(1-metepl-fi-tort-butpiphevoxp] 2ltenium nioeloriae,
3,2'-eteplavabla(<-meteyl-s-tort-OUtplphevoayl titanium alahlorlde.
2,2'-eullinylDle(-meteyl-6-tart-DUtplpeenory) titanium dlceloxlde. t5
2,3'-(1,d',6,6'-Leire-Lert-butyl-1,1'-blghanoxp) tltmlum Qlablorlde.
(al-tart-butyl-1,3-gropenedlavlno)21ten1un dlahloriae,
(aiayoloharyl-1,3-propaveniemino)tlteniuu aichloriae,
[b1s(trSmethplailpl/-1,3-groyenealemlno]t12m1um vo Qlaeiorida,
[Die(Leri-butylaimetep1s11y1)-1,7-propmedlemidv7 il2enium alceloxlae,
[Die(3.fi-almeteplphevyi]-1,3-prvpanealemldoltitmlum alahlorine, 25
[D1s(2,fi-allsopropplphanyl)-1,3-groymealemlno] tltanlum alceloriae, 



[bis(2,6-a1-tart-DUtylpeenyl)-1,3-Bropnne61em1ao7 2ltenlom 61cT1oride,
[Oie(trlleopxopyieilyl)veHhthelane61em1no721tev1um so alcelorlae,   17
Ible[trSmethy1s11y1)neHhthelanaelemieo]titanium elaDloxlea,
[b1e(tart-DUtyldlmethp1s11y17nephtheleneelmleo] tiimlum QiOhloxlea,
[bie(tart-DUtpldLVathy1e11y1)vepD2Dnlevee1m16o]tltenlnm 5 dibronlee,
cyclopavtaelavytltenlum trlaDlorlee, pentamathplcyclopenteeienyitlteatum
Yrichlorlde. [Dydrotrle[7,5-n-T.eLhplDyrez01p1)boreta]tltmium txlchloriee,
[hy6roirls(3,5-dieLDylDPrazolpl)borata]21tm1um 1o trlah1or16a,
[DydrOtxlv(3,5-e1-tart-DatylDyrez01p1)DOreie] tlteni no ir10h1orlea,
[trls(3,5-eLnethylDyreeolyl)metDy17t1tm1~ trlahloriea,
[tile(3.5-dlathplDpraxolyl)methy17t1tmi~ tr1ah10r1da me m
[trle(3,S-di-tart-butplpyresolyl)methyl]titanium trlaDiorida. 5t111 furthax
exmplae o iha metal compoune xepreaentae by the formula [ 5 / , vhexein H'
1e n tltmlum ntov, ere compomee 1v vhlah 'dich1ox16a' 1n the
eDVOVe-mevilanee covpounea L za ohmgeeto "eifiuorlda', 'dlbromlda',
'd11od1de'. 'dSmathyi', 'diethyl', '611eoDropyl', 'dlBhanyl'. 'dlbanzyl'.
'dlmathaxiee', 'diethoxlda', 'ei-n-Hropoxlde'. 'dllsopropoxlde',
'ei-n-butoxlda', 'ellaobutoxida', 'd1-tart-DVtoxida', 'diHhenoxl6a' or zs
'd1(2,8-61-tort-butplphenoxlea', me compouvea 1v which 'irlahiorlde' in the
above-mentionee compounee 1e changed to 'trifluOrlee', 'Lrl0rOmlea'.
'tr11oQ1ee". "LrLOethyl', 'triathyl', 'trllaoproDY1'. "trlphanyl',
'irlbavepl'. 'trimethoxide', 'trlaihoxlee', 'tri-n-propoxiea', 70
'trilsoDropoxlea', ^tri-n-Detoxiee', 'trilsobutoxlea',  



IR 'tri-tert-DUtoxl6e', "trlphanoxida' or "tii[2,6-d1-tent-botpiphevOxlde'.
&xmplee of the matnl Oovpouvd represented by the fornule [ 5] , wherein !f
1s n xli0oniun ntov or n hnfvium etom, axe those 5 iv which a 'tltmium ntoA
iv iDe ebova-marttloned cvmpauvde Ss ohm9ed to a 'zlrcomium atom' or a
'hntvlwo etov'. ExnvBle6 OP the metnl compound repreeented by the foxmuln
[3], wherein b' 1e n nlakal atov, ere 2,2'-matbylaneble[(IR)-1-phempl-5.5'
1a dlxethyloxaz011ne]n10ke1 dlDronida,
2,2'-methqleneDle[(IR)-1-phartpl-5,5'6lethyloxezollne]nlckal 0lbromlde.
2,3'-methylenebla[(IR)-1-phanpl-3,3'd1-v-proD7loxexo11rta7nickei dlDromida.
15 2,2'-methyleneblv[(IR)-1-phevyl-3,3'dlleopropploxaxollna/nlakal
dlDrOmldA, 2,2'-mathplaveble[(IR)-1-Ahevyl-3,5'dlcyclohaxploznzo11na7viokel
dlbromLda, 3,3'-mathylanebiv[(IR)-1-phevyl-9,5' xa
dlaethoxpoxexo11na7niokei 6lDromlde,
2.2'-metbylaneble[(IR)-1-phevyl-5.5'-diethOxpOxnxOline] nlOkel dibrOmlde.
2,2'-mathplaneble[(IR)-1-phemyl-5,5'-dlpDenylOx6z011rte] niakal dibromlde.
is mathylenabla[(IR/-1-methyl-3.3'-dl-(2-methylphenyl] Osezollna]rtlckel
dlbromlda, methyleneDle[(IR]-1-methyl-5,5'-Q1-(3-mathylBDenp1]
oxezollne]rtlakel dibromide,
mathylanable[(IR]-d-methyl-3.3'-dl-(1-methylphartpl)oxnzoi 30 1ve]n10ke1
dlDrOmlde,   19 methplanebla[(IR)-1-methyl-3,5'-di-(3-metrtoayphenyl)
oxex011ne7v1akel QlOromida,
metrtylenebls[(dA)-d-methyl-9,3'-d1-(3-meLDOxyprtevyl) Oxezollne]nlokel
dibiomida. s ma2DpleveDls[(IR)-d-natbyl-5.5'-d1-(1-mathoxpphanpl/
axexO11ne7n1okal dibromida,
vethyleveble[eHlroi(IR)-1-metrtploxezollna-5.1'OpOlObutenel]vlakel
dlDromide. vethplanable[eplrof(IR)-1-metrtyloxez011na-5.1' 1o
CyOloHentenel]vlakel dlbrvvlde,
methplenebis[eHlrO[(IA/-d-meLDylOanzollve-5,1'OyClOrtexene)/nlckel
dlbrvnlde,
metrtylenebls[aHiro((IR)-1-uetrtploxasollne-9,1'oycloLepteneJ7n1ckal
dlbromlda. 



15 2,2'-me2Dylenebls[(4R)-4-leOHroHp1-9,S-Qlmethploxexcllna] vlckel
dlbxOmlda. 2,3'-metrtqlavabla[(dA)-1-Isopropyl-9,9-dleihyloznzollve] nickel
dlbrOnlda, 2,2'-methylenebie[(dR)-d-lsoHroHY1-5,5-di-vxx
Aropploxexollne]nlakel dlbrOmlda.
vethylavable[(IR)-1-isoHrOHYI-5.5-dllsoHroBYloxnzollne/ nickel dlbromide.
2,2'-methyleneble[(4R)-1-lsoB=OHYS-5.5d10yo1ohexyloxezo11ne7niokel
dibramlda. 3,3'-methyleneDie[(dR)-d-lsoHroHp1-5,5-dlHhanyloxezo11ve7 39
vickel dlbrOml6a.
2,3'-vetrtylavable[(4R)-1-1oHropY1-5,9-dl-(2vethplHhanyl)oxezo11ve7v1ckel
diDro~de, 3,2'-maihplenebisf(IRj-d-leoprOHy1-5,5-d1-(3-metbylprtevyl
/oxnzollne]nlokel dibromlde, os
2,3'-mathyleneble[(IR)-d-Isopropyl-S,5-61-(1   50
meLhylPhenyi/oxexollDe]nickei dlbromide,
2,3'-maCrtylenabia[(IR)-1-leoDroDy1-5.5-d1-(3methoxyphanpl/oxezolloe]vlckel
dlbromlde, 2.3'-methplanable[(4R7-1-leoBroDY1-9,5-di-(3 s
methoxyprtevyl)caezoilne7niakal dl6ramlde,
2.3'-uathylenebie[(IR')-1-leogxoPpi-3.5-di-(1methoayphenpl/oxazvllve]vlakel
610rom1de,
2,2'-maihpleneDin[aPiro((IR)-I-leoDroDYloxaxollva-9,1'oyClobutme)/nlakal
dlbrovl6e, 10
2,3'-vaibyienebie[aHlro((IRj-1-lsoproDyioxezollna-5.1'ayCloBantene)/nlokel
dlbromlde,
2,3'-methplenebls[eDlro((4R)-4-lnoProgyloxezollne-3,1'cyclohameve)/nlokel
dibromlde, 3.3'-uethylaneble[eplxC((dR)-d-laoPrePploxezollne-3,1' ts
oyclortegtehellnlckei dibromida,
2,3'-methylevebls[(dR)-I-ieobatyl-9,9-6lueihploanxollne/ nickel diDromide,
2,2'-metrtylenabls[(IR]-1-lsobutyl-5,9-dlaibylaxezollve/ vlckel Qibromlde,
30 2,3'-metrtqlanable[(dR)-1-lnODUty1-5.5-dl-nBroPYloxazollna/vlckel
dlDromlde. 2.3'-meLDyleuebla[(IR)-d-leCDUtp1-5.5dileaHroPPioxnzollna]nickel
616ramide. 2,3'-methyianebla[(dR)-1-ieobutyl-5.5 zs
dlryclohexyloxezoiive/niokei dlbxomida,
2,3'-methplevebief(dA)-d-lsobutpl-3,3-dlPrtenploxnzollne/ niCkal dlbromida,
2,3'-metbylenable[(IR7-1-ieobutyl-5,5-di-(3-methplBhenpl) oxexollna]nlokel
dlDrOmlde. ss 2,3'-mathyleneDie[(4R)-4-lsobuipl-3,3-Q1-(3-methpiprtenyi) 



51 ozezollne]nickel Ql0romlde,
2.3'-methySeneDls[(4R)-!-ieobutpl-5.5-di-(1-metbplphenyl) oxezollna]vickel
dibromlde. 2.2'-mathpleve0le[(4R)-!-isobutyl-5,5-Q1s
(2-uathcapprtevyl7oxexollne]nlakel dibromlde,
2.2'-metbylanable[(!R)-!-lsobutyl-5,5-d1(3-metGOxypbevpl)ozazollve]vlckei
6lbromide,
2,2'-methplevebie[(fR)-1-isobutyl-5,5-di(!-vathozyprtevyl)oxnzollna]nickel
6lbromlde. 1a
2,2'-mathyleneble[epirof[!R)-!-lembutploxaz011nn-5,1'xryalobutnne)]vlakel
dlbromlda,
2,2'-mathplenebls[eBlrof(IR)-!-lsobutyloanzmllve-5.1'cyclopentme)]nickel
dlbromlde. 2,2'-metrtylanable[epiro{/IR)-d-lsobutploxezollne-5,1' 15
ayclortexenn}]vickei 6lbromlda.
2,3'-metrtplevebis[eplro{(!R)-!-lnobutylozezollve-5,1'ayciobeptava)]nickel
dl0roulde. 3;2'-meibylenable[(!R)-!-text-butyl-5,5dimetrtplvxnzollne]nickel
9lbromlda, fo 2,2'-metbpleaebls[(!R)-1-text-butyl-5,5-dletbyloxezolinn]
viokel 6lbromide.
3,2'-metrtylenable[(!R)-!-tart-DUty1-5.5-di-vpropYlozezollne]nlckel
dlbromlde. 3,2'-methylavable[(!R)-!-tart-DUty1-5,5 zs
dllecproBYloxezollve]vickel dibromidn,
2,3'-methyleveble[(!R)-d-tart-butyl-5,5diphavyloznzollva]nickel dibromlde,
3,2'-metrtylenable[(!R]-!-tart-butyl-5.5dicyclortaxyloxexo11na7n1aknl
dlbromlde, 70 2,2'-matGylenebl8[(dR)-!-tort-butyl-5,5-d1-(2   52
methylphenyl)oxnzo11ne7v1ckal dibrorlde,
3.3'-methpleneDie[(IRj-4-tart-butyl-5.S-91-(3metbylphenyl)vxezallne/viokel
dlbromlde, 2,3'-vethplaneble[(IAj-1-text-buipl-5,5-di-(4 5
nathplphevpl/oxexollve]nlakei 610rom1da,
2,3'-metrtyianebia[(18)-1-tort-butyl-5,5-61-(2vethozpprtanpl7ouxo1lvelvloka
l dlbxamide,
7.7'-methplevebie[(IAj-d-tart-buipl-5,5-di-(3methcayprtevyl)vaezo11ne7v1cka
l dlDromlde. 30
2,2'-maLhylsneDief(IR)-1-tart-bvtyi-5,5-di-(dmethoxpprtenpl)oxexo11ve7n1oka
l dlbromlde,
2,7'-oetrtplavabls[epiro((dRj-d-tart-butyloxaxollve-S.1'opclabutane}]vlckel
dibxvulde, 2.2'-mathyievebla[eplrv((IA)-1-Text-butploxezollne-5,1' 



t.s ayolopeviane}]vlckei dibromida.
2.3'-meLDylanabie/eplro((IRj-6-tart-butylmaesollve-5,1'ayaloDexeve}7n1ckal
QlDromlde,
2.2'-methpievabls[eplro((fRj-1-tart-butploxezollve-5,1'mpolvGaptmellnlakal
dlbromide, 30 2,2'-mathylenebls[(9A)-1-prtevyl-S,S-QSmathyloxezollve]
vickel dlbranlde. 2.3'-mathyleveDie[(4R)-d-phenyl-3,5-diethyloaezollva/
vlvkel dl6romide. 2,2'-matCyleveDie[(IR)-4-phevpl-5.S-Qi-v-BroBploxezollva]
a nickel dibrovlda,
2.3'-metrtylenabis/(dR)-1-phenyl-5,5-dlleoprapYloznxollne] vlckel
diDramlde, 3,2'-matbylaveble[(dA/-1-phevyl-5.5diapoivhexyloxazo11ve7n1ckal
6lDromide, 2,2'-mathylenebls[(68)-4-prtenyl-S.S-dlBhevyl7axezcllne] 30
nickel diDramlde,   57
3.3'-metepleoebie[(dR)-1-phenpl-3,3-ei-(2-veteytDeenyl) oaezollne]aiokel
Glbromiee, 2,3'-meteplenebla[(IA/-1-Dhevyl-5.5-G1-(3-methylHeevyl/
ovexollve/vlakel dlbromlGe, 5
3.3'-methylenebls[(IR)-1-peevpl-3,3-Gi-(1-metnylDhavyl) axazollne]niokel
GiDromiQe, 3.3'-mateyleveeie((dR/-d-peeayl-s,s-e1-p-mexnoxypeenpt)
oxezollve/vlckel dlbromlGa,
3.3'-vathyleneble[(IR)-1-phanpl-5,3-G1-(3-meteoxyphevyl/ 1o
vaazollna]nickel Gibromi6e,
3,3'-mateyieveeief(IR)-d-peavyi-s,s-ai-(a-meteoxypeeapl) oaexo11va7v1ckel
QlDromlGa.
meteylaneble[eplrol(IR)-d-Heavylaxezvllne-3,1'cyclobutane}]vlckel
elbromiee. t5
3,3'-metnplenabla[eDlrc((dR)-d-phenptoxezollne-5,1'ryvlopantme7]nlakel
GiDromiEe.
z,3-metnplanebie[apiro((IA/-1-Deanyloaexolina-5.1cyrionexane}7virkel
eleromiae, 2.3'-methplemabls[eDlrol(IA)-a-phenploxezollne-5.1' no
epcloeapime77niokel GlbromiGe,
2.3'-meteylenabls[(dR)-d-beazyl-3,3-elmeteylpanxollne] nlakal 6lbromiQa,
3,3'-methpleneDie[(IR)-I-benzyl-3,3-eleteyloanzotlve] nlckal elbromiGe, s5
3.2'-meieylanebla[(dR)-d-Oeazpl-3,3-Gi-v-proDplovazollae] vlckel albromlee,
3,3'-mateylenebis[(IR7-d-benzyl-3,3-Gllsopxopyloxaxollne] nlckel elbroml6e,
3,3'-methplenebisf(fR)-I-benzpl-5.5Qlcyctoeaxyloxexotlne]oiokal Qlbroml6a, 



zs 3,3'-methpleneblsl(dR)-I-banzpl-5,5-Glyhevyl]ozezcllne]   s4 nickel
dlbroaide, 2,2'-metrtylenebis[(IR/-1-benxyl-5,3-ei-(2-metnyiDnenpi)
oxexcllve]nlakei dlbromlda,
2,2'-metnplavable[(6R)-f-bevzyi-5.5-di-(3-meLhplDnenyi/ s ozezviinelvlckel
elbrovlee, 2,2'-mathylenebis[(IA)-d-bavepl-5,5-61-(d-uatbylDhevyl)
oxnco11ve7n1okel 6lbxoulda,
2,3'-metnyienebie[(4R/-1-benxyl-5,5-e1-(2-metnoxppnevyl7 oxezo11ne7viokal
dlbromiee, no 2.2'-vetnpievebis[(1R)-4-bevzpl-3,5-e1-(3-metrtosyphenyl)
oxneollna/vickei Qibromide.
2,2'-mathylenebie[(IR/-1-baneyl-5,5-Q1-(4-vethoxpghevyl) oxezollva]nlckel
eiDroulde. 2.2'-matnplevebie[eplro((6R)-1-baveyloxazoiine-5.1 1e
cpa100utena)/nlakel elbrOmlea.
z,2'-metnylanebis[epiro((IA/-1-oenxpioxnxoiine-5,1'ayclopevtane)7nickel
eieromiee,
z,2'-metbyienabia(eDiro((IR)-d-benxyloaexoiine-s,icpcionaxava)7n1ckel
eiDrvmida, end x0
2,2'-metrtylenebla[eDlra((IR/--benzyloxnzollne-3,1'cyaloheptene)7vimkal
dlbrculee: end entipoeaeandiektraomare of un nbo~e-mantionae aomponnee.
enrcner ex~Dla tbareof era [hyerotrie(3.5-dlnetbylpYrnzolyl)bvrete]viokel
bromide, /hy6rotrie(3,5-QletrtylDprez0lyi)borntelvickel bramlee, and zs
[hyerotris(3,5-61-tort-butyipgrezolyl/barete/vlakel br0~ee. 6t111
furTrterexemplea of the motel campouvdrepresevteH by the ormule [57,
vheraiv H' 1e a nickel ntam, ere comDOVVde in rnicn 'dibeav~lee' in the
above-meviiovee compounds ie 30 cnengedto 'difluorlee'. "eimblorlda'.
'e110Qlee', 'elmetnyl',   33 



'Qiathyl', 'QllsogropYl', 'dlphnvyl', `dibenzyl', 'dlmathoxlde',
'dlethoxlde', 'd1-v-propoxlde', 'dlleopxopoxlde', 'di-v-butoaide'.
'diieobotoxlde', 'Q1-tart-butozlde'. 'dlphenozida' or z
'di[2,6-d1-tort-butplpbavozlde)'. A further ezemgie of the motel compound
repraxantad by the foraoln [3], whereiv N' 1e n nlakal ntou, So a compouvd
repraseviad by the follotrivg foxmule [8]n pn Rm RmN N-Rn ~B~ NI X/ \%' io
vherela eeM of R" m6 A" 19 D 2,6-dllsoprogplpheayl 9roupo end %~, %', R"
and R'~ ere evy aombinatioa of the 6ubetitueat groups chow in the Polovlng
Pabl6 1. to   56 Teble 1 R"-R"-HR"-R"-methylAcennphthyl Dg R" 6
R"X'.%'.F%.%'.F%'-%'-FR"-R"-HR"-R"-methylAoaneHhthyl by R" L
R"X'.x'.C1x'-x'.C1%'-X'.C18"-R"-HR"-8".methylAceveDhthyl Dp R" 6
R"xr-%t-I%-%'-2x'.%'.2R"-R"-HR"-R"-methylAcenephthpl by R" b
R"%'-X'-NathplA'-R'-methyl%-%'-vetbylR"-R"HR"-R'~methylAcenephthyl Dp R" 6
R"X'-%'-Ethp1%'-X'-ethylX-%'-ethylR"R"-HR"-R".methylAcevnphthgl by R" 6
R"x'-x'-x'-x'-x.X'.e_propyln-prOpylv-propYlR"-R"-HR"-R"-methylAceeephthyl
by R" b
R"A'.%'.%'~%'.%.%'-ieOBrOgy1leoHropylleoproDglR"-R"-HR"-R"-metrtylAoenaHhth
pl by ft" b
R"x'.%'.%'.%'.n_butylR'-%'-n-butyln-butylR"-R"-HA"-R".methylAcenephthyl by
R" 6 R"z'-x'-peenylx'-x`-phenylz'-x'-phenylR"-R"-HR"-R".methylAceveprtthyl
by R" b R"%-x'-benvpl%'-%'.beezylx'-X~-benvgl eurcher eiemples of the maces
campouve rnpreeencee bg the foxmuln [S[ are oOmpcunea in which a `nickel
etom` in the 5 nbove-vevtlonae vlckel oomDOUVea 1a ahmgee to a `pelleGi~m
ntom`, a "cobelt atom`, a `rhoelum stow` or a `ruthanlum etov`. Exemplae oL
the vetnl campouve represevtee bq the POtmvla [5/, vrterein H' 1e m irov
atom, era 



57 1,6-bie-[1-(2,6-QivethylBhenyllmivo)ethyl]Dyx161ne1rOv 61cD1orlee.
1.6-b1s-[1-(3,b-ellaoHropplDhanpllmino)ethyl7 ppilQlnalrov aicblorlae,
3,6-Die-[1-(3-text-DUtyiphanp11m1vo)athpl]pyxldineixov f alchloxide.
[byQrotils(3,b-dSne2bplBYrnx01p1jbointe7lron Ohloriae,.
[hyerotrie(3,5-eiethplpprazolpl) borate]irov ehloriae, me
IDparOtrls(3,5-e1-text-DVtylpprazolpl)DOrnte]lrov abloriae; ma oomDOUnes in
wniDe aicelorlee in cne io above-nancicvee lron aampoman ie cemyee co
aieromiae. altluoriee, eiioelee. etmethyl, eleceyl, ^alleoeroppl, eipeenpl,
eiDevayl, eimethoxiae, ^niethoxiaa, ai-n-propoxine, niieopropoxiaa-,
ei-a-bctoiiaa, aiieobacoxiae, ai-fart-batoxiae, to elphenoxiae or
a1(2.6-a1-tart-butylDhanoxlde)'. Purther exemplee of the metnl campoma
reyreaevted by the formula [5/ ere compovvav obtninea by obenAinA en lron
etov in the above-mantlovea lron aampomde 20 a cobait atom' or n n10ke1
atom'. 30 Eiemple9 Of tha a -Oxo type motel Oompoma of the motel covpome
xeDrenavtea by tha foxmvin [57 are 4
ozable[leoDxoHPlldane(Oyclopantndlenyl)(2-prtenary) tltmlun artloxiee].
!t-oxoDie[leoeroHyllneve(cpclopavtedlanpl)(3-Dhenory) 35 citmlca,
methoiiae7. u-oxobla[leopropYlleene(cpclopantealanpl7
(3-tart-butyl-5-meihpl-2-DDevoryjiltmlvm chloxlne].
K-oxoDee[lsoprODPllaeva(cycloHentndienyl)
(3-text-DUty1-5-methyl-3-phanory)tltmlum mathoxlee], zo
K-oxobln[lvaDropylleeve(mechylcyclopantndienpl)   38 (7-pnavory)tltavlm
ohlorlae], k-oxoble[lsoDroDYllaeve(metbylcpalopentn61eny1)
(7-pDenory)SStavlvm meinoxlae], 4
-oxabls[leoDroDyllaena(methylaymlopevtaQievyl) 



s (3-tart-DUty1-5-methyl-Ypnenory)t12nn1m ah1or16e],
k-oxobls[lvaprvDYlldeve(matGylayclapen2aQ1enp1)
(3-tart-butyl-5-matGyl-2-phanary7t1tavlum methoxide7, H
-oxobis[leoHroDqllaena(te2remethplcqclogentnQievyl) (3-Dhemory)titmlm
ahlorlae], 10 4-oxoblv[lsopioDY116ane(Letremethylcyalopevtaalenql/
(3-DDanory)tStmlm methoxlae/, It-oxobie[leoDropyllaene
(tetremeihplcyclopevtaQlenyl7(3-tart-butyl-3-methyl-2pnevory)tltavim
pnlorlae], a -oxoble[lvapropyliaeve
(LetremethylcyaloDevtediavpl)(3-tart-butyl-3-metbpl-2 15 phevory/titmlm
methoxidel.u-onoblv Ln-methy1v11y1ene(cycloBanteQlanyl)(3-phenory)tltanim
rhlvrlael, k -oxobls [6lmetny1911p1ene(aymlopeviedlenyl)
(z-prtevory)t12an1um metboxiae7. a
-oxobls[almetnpleilyleva(cyolopan2aaienyl) 30
(7-tort-OUtyl-s-methyl-z-pDenOry)titenim mbloridel.
Y-azoDiefQlmatbylellylene(apoloDavtadievpl)
(3-tart-DUty1-5-methyl-7-prtevvry)tltevlm metnvxide], a
-oxoDie[dlmathp1e11p1ene(methylcycloDentadievpl) (T-phenoxy/2ltenim
aDloride7. 15 k-oxoDie[almethy1s11y1ene(matnylcycloBevtaaienyl)
(~-Bnavory)tltanim methoxlae],
It-oxable[d7mathy1v11p1eme(methplcpalopentn61evy1/
(3-tort-butyl-3-methyl-2-pnavory/titenlm chlorldel.
4-oxobla(6lmetnyleiiylave(mathylcyclopantaalempl) w
(3-tart-buiyl-5-metGpl-2-phanoxy/212nn1um methoxlae],   59
It-oxoblv[dinetnyleilylena[LatramethylcpaloAavtadlenyl) (THhenory7tltenWm
chlorlde7, L-oao0ls[dlmatey1e11y1eve(tetremeteyloyolopentndlevyl)
(z-Heanoay)utml~ meteoalae7, s
u-oxobie(dtma2hy1e11y1ene(Le2rmetnplepolopen2ea1enp17
(3-tart-butyl-5-metrtpl-2-DGBnoap7tltmlum oblorlda].
R-oxoblv[6lmetrty1s11p1ena(tatramathylcpcloHeatedlenyl)
(3-tart-butyl-5-meteyl-3-Hbanoxy)titenium matboaide7.
G1-/t-ozoble[lsoHropplldeva(ayolopemtedlevyl) no (3-Bhemoxy)titmlum],
Q1-It-oxoble[levpropylidena(cpolopentndlanpl)
(3-tort-butyl-5-metrtyl-3-pbevoap721tm1um/,
d1-!t-oxobls[lvoAroHyllGSne(metnylcyclopentndlevpl) (3-peevory)tltenlum7,
if d1-a -oaobie[lsoHropplldeve(vetrtylcyclopevia61eny1)
(3-tort-butyl-b-vethpl-T-pnenoxy)tltmlmv], d1-J-oxo0le[lsoHroHY116eve
(tetrmetnylcyclopmiedlenyl) (2-Hrtenoay)titenlum],
d1-It-ozoble[leopropy111eva
(tatremetrtylcyclopevtadianplj(3-tent-butyl-5-vathyl-2 zo ghevoxy7tltmium7,
d1-R -oxablv [ELOethy1v11y1ena (oyclopantadlenpl)(2-Dhanoxp)tltmlum7.
di-(t-oxabls[Hisethp1v11y1ana(cpcloHantndlanyl) (
3-tart-butyl-3-mateyl-2-ppanory721tmW m7 ,
d1-u-ozobis[QLVathy1s11p1eve(meteylcyclopentedianpl) :~
(3-Beenoxp7i1tm1um7, d1-!t-oxobis[dlmetey1s11y1ene
(meVUqlOpOlopantedlevyl)(3-tart-butyl-5-metnpl-3-Hrtenory7 titanium),
d1-u-oxoDie[Qlmeteqlsilyleve
(tatremetrtylcyclopentadienpl7(M-phevoxy7tltenium7 end
d1-R-ozobief9lvathy1v11p1eve(tetremeteylcpclopantndlenyl) 



so (3-tort-butyl-S-meteyl-2-peevory7titenlum].   60 Other axempies o the
compouvd (B/, wherelv the motel etom 1s a nlakel ntom, nra nickel ,w=orlGa,
nlakel bromide, vlckel loHida, vlckel eu1nte, nlakel nitrate, nlakel
perahlorete, nickel ncateta, niakal trltlvorceceteie, nickel s oqavlde,
vickel oxnlete, nickel ncetplecetonete, DIS(e11y1/ nickel,
01s(1,5-oycloocteEleve)vlokel, dioDloro(1,3-oyclooctedieve) nickel.
61prt1oroblv(ecetov1tt11e)nlckel. 61crt1orobiv(bevsov12r11e)nigkal,
oerbonpl 10 ~ trl9(trlghertplprtoep2lne/nlCkal,
Elah1ox001s(trlathylphovphlne)nlckel, 61-nmetobi6
(trlphevplDhovDhlne/vlckel, tetrekls(iriyhevylphoephlne/nlmkal,
QiOrtloroll,3- b1s (diphenplprtoegGlnc)athme]vlckel, ss
bie[1,3-D1s(QlDbevplDhoephivo)ethme/vlekel,
dlchivro[1,3-b1s(Qlyhanyiphoephlvo/propme]nlckel,
D1a[1,3-61e(digbenylyhovDhlvo]prapene7n1ckel, tetrnemlve nlakel vl2xate,
tairakiv(ecetovltriie)nickei tatrafluoroborata and viakel Dh2rteiocyevive.
3o Examples of the compouvd (B), wharalv the motel atom 1s a vme6lum atom,
nre vmedlum eaetylecatonete, vemaium tetxechloridemdvmndlumoxpirlchlorlda.
knaxemplatheracf, wherein tee me2e1 atom is a eemerium atom, iv
b1s(yentemeihylopolopevtedievyl)eevurlum ss mathyltetrmyQroturen. An
exemDle iherecP, wherein the me2e1 etoe ie nn pttareiam atom, Sn
Dis(pentemethylcyalopevtnGienyl)ytter0lum methyltetre6yQrofuren. The
nDOVa-nrontloned compounds ae the ccmpounQ (B) may no be used singly, or
may De used 1n combination of the or more   61 trtereof. Tha covpouvd (B)
1a preferably a meinl oovpouvd (metnllocene metnl compovvd), vrterelv nt
leeet Ove L' 1v LAD farmule [dl 1e a cpclopavtedlanyl type onion
skeleton-cavteivlvg grouB. P~mpea of sold motel oompouvd nra 



s those reepresented by the fv11ov1ng formules [9] to [11/. R,e ~p\ ,X" yJ~
M~X,x R~ R~ A' \ Col d5 I / R" R~x R~ p` ,x ,\ w3 ,R~ ~'.JYO Nv ,r/MS/ `Jv
65 Rxi \ Ax X Ae / R Rx L10 Ry / Rx, R5, \ ~ Rx, Rg R~ iA  ~e 5 59 Rv e~~p`
eiX\ W~` vR RS'~ M\X,iiM JvRSs R~ ~ \ A A6 / ~ RS L 1 1 I Rna / Rm R5, \
RaJ Rx Rsx In these foivules, eaoh oP N' to H' ie lvdepevdevtly n 1o motel
ntom of the Group 1 of the perl0dlm turtle o the elements: aech of A' to A'
1s lndepevdev2ly v, atom of the GrouH 16 of trte periodic ruble of the
elemevte; seen o T to T is m atom of trte Group 14 of irte periodic table
of trte elements: each   62 



of CA' Lo CB' 1e a grouB Dnylng ncyclopentedlevyl mlov vkaletay %" to %'.
R" to A'. R" to R'. R" Lo R'. A' to H and R" to R' ere lvEependently n
DpErogen etam, a halogen etov, a Dpdrocmbav grouB. n eubetltuted e11y1
grouB. a DydroCerbon 5 oxt grouB. n 61-suDetitu2ed mina grouH. n
rtyQrocNrbon trtlv group or n Dy6xocerbov valano grouB. and R" to R', R" to
R'. R" Lo R'~, R' to H' and R" to H' may lLUk to Porn a vlvgle ring or a
Blurerlty o rlnge, vhicD mny De nromeilc rlng(e) or van-arova2lC rlng(e);
m6 each o %' to %" iv m atom of 1o trte GrouB 16 of tDe perlodlC tnble C
the elememta. BxemBlae of H' to H' 1n the foivules [9] to [117 nre n
tltmlum atom, a zlxconium eto and a hefvium atom. Preferred is n titanium
atom or a zlroonlwo aiom. Examples of CB' LC Cp' 1n the formulae [9/ Lo
[11/ me is ev A '-(subetltuted)ayCloBentndlenpl group, m A
'-(eubetitvted)indenpl grouB end m 9 '-(eubetltuted)fluorenyl 9rouB~
SAeCIfIC exmplee trtereoP are m P-cyclopentadienyl grouB. m
p'-mathylcyclopevtedlevyl grouA. m P '-dSmethplcyalopentedlenyl grouB. av P
zv '-trimathylcpclopevtadlevpl grvuB. m P '-tetrmathylcyclopeviadlenyl
9rouB. an P '-ethylcpclopevte61evg1 grouB. m P -n-BroAplcyclopevtndievyl
group, m A '-isoA=oBplcyclopentndlevyl group, an P vs
-v-butplcycloBevtndienyl group, en A eec-butyloyClopantadienpl Aroup, m P
-tart-OUtylapClopantediavyl grouB an P '-ghanylcyclopentedievpl grouB. en P
'-2rlmathpe11y1aycloBentedievpl grvuB. en 71 sv
'-tart-butyldlmethy1s11y1opCloBentndlanyl group, m B   63 '-lvdenyl group,
en p '-metrtpllndenyl group. m A '-Nmetrtyllvdevpl group. en
A'-v-BxoDPllndevyl group, m P '-laoproAqllvdevyl group. ev n-n-butpllndevyl
grouA an P '-tart-butyllvdenyl group. ev s'-Drtenqllndenyl grouA. an P s
'-metrtylDhenyllndevpl grouA m n'-vephihpllvdenql group. m P
'-trlmathy1e11y11ndevyl group. m n '-tetrahydrolvdevpl group. m
U'-Pluoxevyl ArouD. ev v'-metrtylfluorevpl group, m a-6lmetrtylfluoravyl
group. en u'-tort-butylfluoranpl graup,m t7 '-61-Leit-OmtylPlUOrevyl
gxoup.m P 1a '-phenplfluoxevpl group.en 71'-6lAhenylflumrevyl 9rouA.m 71
'-trSmeihys11y1luorenpl group and m D '-blatrSmethpe11y1P1uorenyl group,
preferably m A '-cyclopevtndlenpl group, en f7-metrtplcyclopevtedlevpl
group. m n '-n-butplcyclapevtndlenpl grouH. m 9 1s
'-tart-butplcpclapevtedlavyl group. m v '-tetremetGlapolopevtndlavyl grouA.
m n'-ivdenyl group, m n'-tetrehydrolndavyl group evd m A'-fluorenql group.
AxamDlas of the helogev atom of R" to %'. R" to R', R" Lo R', R" to A'. R"
Lo A avd R" 20 A" 1n Lhe formulae 



no [9] is [117 are n fluorlna atom, a chlorlve nivm, a bromlna atom end m
lodlve atop, Brafarablp a ortlorlve atom or a bromlna atom, and vora
preferably a ahlorlve atom. SxamDles of the hydracerbon group of %" to %',
R" to R', A" t0 R', R" to R', A to R and R" to R lv the formulae a L91 to [
11 ] ma en alkyl grout', en arnlkyl group and aryl group EamAlae a sel6
alkyl grouA era a methyl group, ev ethyl group. a v-propyl gxouH. m
Isopropyl group, n v-butyl group. n eev-buipl grouA. a tart-butyl group. m
leobutyl grouA. a v-pentyl grouA. n veopantyl grouA a tort-pentyl group, a
0o v-beryl group, a v-ovtpl group, a n-decyl grouA, a v-dodeayl   fia
group, n-peutedecyl group end a v-elcosyl 9xoup. These alkyl groups my be
subetltuted with a halogen atom ouch ee a fluorine ntom, a onlorlpe atom, n
Dromlne atom or en lodlna eiao. Exm~plee of tneelkyl grout' eubeiltuted s
wlth a hNlogevnre a Pluprometnyl AiOap, n irlflporometnyl group, n
cnioromstnyl group, n Lxlabloromethpi gxouD. n fluoroetnyl group.
npemtefluoroathyl group. nyarEluoroproDYi group, n gerfluorobutpl group. a
pexYluoxonemyl ArouP. n periuorooctpl grout'. paxahloropxoyyl grout'. eyar
ahloxobutyl 10 group avd Darbromoyroypl group. Pnese helogauetad alkyl
grout's mny also be substituted vitn en wcomy AroaD sum es n metbomp group
and an etnoxp grout': en nryloap grouB soon es n Dnanory group: or m
arelkyloxy gxou8 ouch ne n Devzyiosy group. 15 1Te alkyl group in the
Pormulne [ 9 / to [ 11 / 1a preferably m alkyl group rtnvivg 1 to 20 cerbos
atoms, and more preferably nwethyl group, an ethyl group, m Isopropyl
grout', a tart-butyl ArouD an lsobutyl group or n text-pevtpl group.
Ememylee oP trte nrelkyl group a %s to %s, Ri to g. 2o R t0 R'. R io R'.
Rito R" and R to R in the formulae
[97to[11]eraebanzplgxoup,n(2-metbylphenpl/metnyigroup,a(3-mainylphenyl)math
yl grout'.a (6-mathylpnenpl)metnylgroup, n (2,3-dlmathplyhmyl)metnyl group,
n(2,1-dLSathylyhevyl/meihplgroup, nzs (2,fi-Clmathylynenplmeinplgrout',
a(3,fi-dSmethylpnenqi)metrtyigroup, a(3,1-Q7metnpiDhenyl)methylgroup,
a(3,5-dimeihplyhanyl)metbylgroup, a(2,3.4-tlmathylyhevyl)mihglgrout', n70
(3.3,5-tlmetnylpnertpl)methplgroup. a 



65 (3,3,6-tim2hplDhavpl/methyl grouB a [3.1,5-tSmethylDbevpl)vethyl group.
a (3,1,6-tivetrtylHrtmyl)me2Gy1 group, a (T,3.1.5-tatrme2bylDhavpl/mathpl
grouB a 7 (2,3,1,6-tatramethplpbevpl/vethyl group, a
(Z,3,5,6-tetrameLrtplBrtevyl/metrtyl group, n (DSViamethplHhanpl)mathyl
9rouB m (ethplHrtenpl/methyl group, a (n-DroDYlDbevpl)methyl grouH m
(leopropylHhavpl)vethyl group. a (v-butylDhanpl)mathpl group, 1o a
(eeo-butylBhanyl)mathyl grovB a (tart-butylDhevyl)aethpl group. n
(v-pevtylBhenpl)methyl group, a (neoDentylprtevyl)nethpl grouB. n
(n-rterylprtevyl)vetbyl group, a [v-actylprtenpl/methyl grouB a
(n-deoylprtenpl/netrtpl grvvp, a (Latredecylprtertpl)metrtyl groag, a
vaprttrtplmetrtyl group mG 1s m mthrecevylnetrtpl group. 7Dese nialkpl
gtOUBe may De 9Ubet12uted vlth n belogea atom aaah ee a Pluorlae ntom, n
ahlmrlae ntom, a broaiva etom and en lodlne etom; m elkory group each es n
mathory group and m athory group; m nrylory grouH euah ne n Dhenory grouBr
ao or m aralkplory group such es a bavzplory grove.
1'haeralkylgrouDlvthefarvulae[9]to[1171eBrefernDly m erelkpl group hevlng 7
to 20 carbav ntome, end more BreEernbly a Oavxyl group. ExamDlee o Lbe uy1
group of %is to Xs. Rit to Ri. Ax a9 t0 R~. R to R, R~i to R end Rs to R 1a
the formulae [9] to [11] ere n prtevyi grouH. a 2-toipl group, a 3-tolpl
group, a d-tolyl grouH a 2,3-rylpl grouH a 3,1-rylyl group, a 2,5-rylpl
group, a 7,8-rylpl group, a 3,1-rylyl group. a 3,5-rylpl group, a
3.3,4-trSmetrtplprtevyl group. a 30 2,3,7-trimaibylHhenyl grouB. a
3.3,6-trivethplphevyl grcuD,   fib a2,4,6-trSmeteylDheupl gxoup
e3,4,5-trtmathylHeanyl group. a 2,3,4,5-tatrmethylyhanyl grout', a 2.3, ,
6-tatrmethplpeevpi gmup, a 2.3.5, 6-tetrmethplyhenyl grout', a
pevTmeLCplgeevpl ArouD m ateylprtevpl group. a s n-proHPlDhevyl grout', m
leoyroyYlyeenpl group. a v-butylyhenpl group, a se0-butylprtevpl group, a
tart-butylpeenpl ArOUD, an lsobntylBbenyl group, n n-pmtylpeengl group. a
veoHentylHhavpl group, nv-eerylpeengi group. a v-oOLylBeenyl ArOUB. a
v-daoylprtengl giuup, n 1a n-QOdeaylBeevpl Axoup a n-tetrndeaplpeavyl
Aroup, a vnprttrtpl 9x013D and m eatetameayl AtOUp. 



'fheee nry1 grnupe mnp be subetltuted vltC a halogen atom each ea a
fluorine atom, a aelorive ntom, n bromine atom and m lodiva stove m elkory
grout' maC ee a methory group and 1s m ethory grout'; m 6cylory group eucrt
es n yhanory groupr ox m nralkylory grout' eucrt ae a benzylory grout'. Tea
aryl group iv tee formulem [9] to [111 is preferably m 62y1 Aroup having 6
to 2D aerbom atoms, end more preferably a yeevyl Arpay. va The subetltutad
a11p1 group of %" to %", R" LO R', A" to R'", R" Lo R', R' to R' and A" to
R' iv Lee EOimulne [9] to [111 memo a s11p1 Aroup subetltuted vita n
rty6roaerbov grout', evd tee Cp6toambov BrouD mny be eubetituted vl2h a
helogev atom sUaC ns a Eluorine atom, a ortiorSne atom, n bro~zlve v ntom
and m iodine etamn ev elkory group such es a metrtOry group and en ethory
group: m erylory group such as a Deevory gxouDn or m arnLkylory group such
ne bevzylory gxouB~ Snld hydrocarbon group 1e Brefarnblp m alkyl group
Caving 1 to 20 cmbon ntome such es emethyl grouD m eirtyl group, a v-yxopyl
so grouH m isoprOyyl group, a v-butyl grout', a seo-butyl gxouB.   67 a
text-DUty1 giouD m lsobutyl group. a v-pentpl 9rouH, a n-heryl group enG n
cyoloharyl giouD: or m nry1 group each ae n Hnenyl ArouD. 6elG eube212utaG
v11p1 group ie prePernbly a s movo-eubetltuted e11y1 grcug having 1 to 30
carbon a2ome eucD es a metny1e11p1 group. m etbp1v11p1 grouH end a
pheny1s11p1 gxougi a G1-aubatltuteG 611p1 group nevlvg 3 to 3o cmban atoms
such ae a 6lmethy1s11p1 group, n Glei6g1ei1p1 group mL a Llghavy1v11y1
gxouH~ or n tr1-subetltuteG 611p1 group having 10 3 to 30 ombov atoms euan
ee a trimetbp1e11y1 group. a trfetny1s11y1 group, n tx1-v-Hropg1e11y1
gxouD, n trllsogroDP1s11p1 group, a tr1-v-buty1e11p1 group. a
Tr1-sec-DUty1s11y1 group, a tr1-tart-DUty1e11y1 gxoug, n tri-lsobutg1e11y1
flroup, s tart-buty161methp1v11p1 group. a 15 tr1-n-pevty1e11y1 group. a
tr1-v-nery1s11p1 group. a trlcgolonery1s11y1 group end n LxlHneny1v11p1
group, end Partner prefexaDlp a Lrlmatny1s11y1 group, a
tort-DUtyldLOetny1s11p1 group or a trlpnevy1v11y1 group. iamDlea of ibe
DpGrocmbovoxp group of %' to %~, R 30 to Hs. R to R'. R to R, R~ Lo R eaG R
to R 1n the toxvul6a [9] to [11] era en alHOry group, a maikylory group enG
m axylory group. eaemplea oL the alkory flroup of %i t0 X', R~s t0 R. Ri to
R', R~ to R'. R~ to R end Rs to R 1v Lne formule9 v [97 to [11] ere a
matbory group, m ethory grouH. a v-gropoxp group, en Seoprapory group, a
n-DUtory grouH. a eec-butory grouB. a tart-butoxp group. a v-Havtory group.
a neopentory gxoup  a n-hanory group. a n-octory group, a n-GOGacoxp group,
a n-pevtn0ecory group and n v-elcoeory group. 



so Tnese nlkory groupv may De sunetltuted wlin a helogev   60 etou eucD ee
n fluorlve ntom, a aDlorlve nton, a Dramlva ntom me m 1v61ve atom; en
elkory ArovB each ne a methory group mG m ethory grouDn en arylory group
ouch ne a phenory Arovp: or m melkplory group each ns a Denzplary group. s
The elHOry group 1e DreESrnbly m elkory group haYlng 1 to 30 carbon atoms,
mQ more prefnrnblp n methory group, m ethary group, en lsopropvry group or
a text-DU2oxy group. Ezmplee at the exnlkplory group of %" to %~, A~~ to
Air, R~s to R', R~s to R~~, Rt Lo R~~ m4 R to R~ 1n LDa oxmulen 10 [9/ to
[11] me a Devzylory group, a (3-methylDhanyl)meihory Group, n
(3-methylghenpl)meirtory groug, a (d-mathylghevpl)mathorygroup,
a(3,3-n-metrtylphenyl)methory Group, a (3.d-GSmathy3prtenpl)mathory group,
n (2,5-G7sethplprtevp3)me2hory group. a is (2,6-G7sethplprtsnp37me2rtory
group, a (3,d-UfsethplDDenyl7metrtory Group, a
(3,5-almetrtylprtenyl7maihary group, a (2,3,1-trSmetrtylprtevyl)metbory
group, n (2,3,5-trlmethylprtenyl)metbory group, a xo
(3,7,8-trlmethylprtenyl)matbory group, a (3,4,5-irlmethplphevyl)mathvry
group, a (3.4,6-trlmathplphevyl)mathory group, n
(3.d,9-trlsetbplphavyl)metrtory group, a (2,3,4,9-tetrmethylHbanpl)methory
group, a xs (3,3,d,6-ietrmetrtylphenyl)mathory group, n
Q,3,5,6-tetrmetrtylphenpl)mathory group, a (pentameihylDDeny1)metrtory
group, en (ethylphavpl)methary group, a (n-Droyylphanyl/matrtory group, m
(lsopropYlphevpl)methory group. (n-DUtylphanplmethory group, 7o a
(sea-DUtylphenyl)metrtory group. n   69 (twit-OUtylphevyl)vethory giouH. a
(v-haxylphenyymethary grouB a (u-octylBhevyl)neihoxp group, a
(n-9erylphevyl)methory grout', a vephthplmethory group and m
ecthieoevplmethory grouB. s
ThaeanreikplorygrouBemnyDeeubatitutedvithnhnlogen atom such es s fluoriva
ntom, a chlorive ntam, a Oromlve atom enG m loQlne ntom; m elkory qrcup
auah es a mathoxp group anG an ethory group n m arylory groves such ne a
phsnory 9rcup; or ec aralJrylory grouB such ee a benxplory grouB. 



1o The eralkplory group 1a prafarnDly m erelkploxp group hnvivq 7 to ZO
cnrbov atoms, mE nore preferably a bevzylory group. 6:amplae of the
ds'plory 9rouH oP %~i to %~, R~i to Rs~. Rs to R~. R to A, A~~ to R nod R
to R~ 1a the formmles is [9/ to Q111 are a prtevory grouB. a
Z-mathplphevory ArouH. n 3-methplphevory group, n 1-mathylphevary group, a
3.J-QSmathylBDaaoxp group. a 3,4-6lmethplHhevoxy group, n
3,fi-QSmathplpheaory group. a 3,6-ilnathplphenory group, a
3.4-QSnsthplBhevory grouB. n 3.5-6lmetbplphenary group. a z6
2-tart-DUtp1-3-methylphevory group, n 2-tart-butyl-1-mathylBDenory group. a
3-tart-butyl-9-methylphanory group. a 2-tort-DUtp1-fi-methylHhenory group.
e3.3,1-trSmethylHhanoxy grouH. a 2.3,s-trlmathplpheaory group, n a
3,3,fi-trimathylphenory group. n 3,1.5-tilmeihylBhenory group, a
3,1,6-trimethylphevary group. a g-tort-DUty1-3.1-Qlmatrtylphenory group. a
3-Leri-DUty1-3,9-Qlmathylphenoxy group, a 2-tart-butyl-7,6-QlmethylHhavoxp
group. n so 3.fi-G1-tart-butyl-3-methplphevoap grouB a   ~o
2-tort-DUtpi-6,5-6lmethylHhanory grout', a
2,6-Q1-tart-DUtyi-d-methylAhavory grcuH. a 3,d,9-trSroetbylphanory group, a
I,3,1.5-tetremetbylAhenoxy grouA. a g-fort-DUip1-3,1,5-trlreetrtylpbenory
group, a 3 2,J,6,6-SetrametrtplADevory grouH n
3-tart-butyl-3.I,fi-tilmetrtylpbevory group, n
3,6-Q1-tort-DUty1-3.1-Qlmetrtplpbsnory Aioup, a 2,7,3,6-tetremethylAhavory
group, a 2tart-DUty1-3,5,6-trimathylghenory 9rvuH a to
3.6-61-tart-DUty1-3,fi-QlmaLhplprtevBry grouB. yevtmethplHDevory A=oup, ev
ethylHhavory grouA a n-proAYlAhanory grouB. as leoproAPlHrtenory 9rouB, a
n-butplAhanory group. n sec-butylAhevory 9rvuH a tart-butylHhavory group, n
v-herylADenoxy grouA. a 17 n-octplHhanory group, n v-QeoylHhenoxy grouA n
n-tatredeaylHhanory group, a neAhthoxp grouA end en entDiepenOry 9iOBB
Theee erylory groups Ray be suDetltutad witrt n Dnlogav atom euOh 6e a
51umr1ne atom, a ch10r1ve atom, a Drvmlve atou so and m lodlve atom; m
elkOry group such em n methory givup and m ethory group; m eryioxp group
such ns a Hrtevory Aioup: Or av ernLkylory grvuH suOh ne a Denzplory group.
Trte erylory grouB 1s HiafereDly en aryloxp grouA hayiv9 6 to 30 ONrDOn
ntome. v TGe dl-9uDetltuted ammo group oP %ii to %~s, Rte to Ris, A~i t0
A~, Rs CO R, R~s Lo R~~ and Ri to R~~ in Lrte Pormulne [ 9 / to [ 11] meeve
an amino group vubetl2utedwith two hpdrocerbov groups or e11p1 groups, evd
trte rtydrocerbov grouH and trte e11y1 group map De subetltuted with n
rtniogen atom sucrt ea a fluorlve 



7a atom, n chlorine ntOm, a bromine atom end en iodine atom; pn   71 alkOry
grOpD 6uCh e6 a mnLGOIy gtODD mQ m eLEOry ALgllp% m erylory Aroup sate as o
Hhnvory Aroup% or m nralkylory group auM ea a bevxylory group. examples of
the hpEiooer0on Aroup ere nn alkyl group beylng 1 to 20 cerbou stoma suoh
ee a methyl s Aroup. en etrtyl group, a n-propel group, an isoyroBY1 group,
a v-butyl group. a seo-butyl group. n tart-butyl ArouD. an lsobutyl grouH a
n-pavtyl ArouD. a n-rteryl group m6 a ayalohpxyl grguD% m aryl group having
8 to 30 carbon stoma su00 ne n Dheuyl grouBi an arelkyl grouB rtevlvg 7 to
10 Cnrbon Ss atoms such es a banzpl grouD~ %xd^Dles of the eilpl group ma a
trivetrtyle11y1 group mG n tort-butplClmathp1e11p1 group. %xemplee of said
d1-substituteQ amino group are a Elsethyleulvo group. a aietbylemlvo group,
n ai-n-proHylamlno group. n GllaoHropylemlno group. a 61-n-butplemioo
group, n v 61-eao-butplemlno group, a G1-tart-butylemlno group, a
Q1-iaobutylemlvo group, a tort-butyllsoDroDYlewo group, a Qt-v-harylemlvo
group, n Gi-v-aotylemlno group, a DiDhavplemlvo group, a
bietxlmathylsilylemivo group mG a 01s-tart-butplGlmeihy1e11y1em1no group,
mQ preferre6 ie a as GSmsthylemlvo Aroup, en Giathplemlno group, a
alleopropYlenino group. eei-tart-butylemlvo group or
obis-trimethp1s11p1emino group. &xmDlae OP the hy6rOOnibon Lrtlo groaH of
R~ t0 %, R to R, R~ t0 R%~, R~ LO R. R% t0 A enG R to R is Lhn tomulm 2s
(9/ to [11] ere en nlky1t01o group. en arelJCpltrtlo grouo enQ arylthlo
group. %zavple9 OP the alkpltrtlO group of Ass to %, R~ to R, R'~ CO A, Rsi
io R~, R to R and R" Lo R' in Lha Eox,eul6s [9] to [11] nre a mathylthlo
group. m ethplthlo group. a Ss n-prgpyltblo9roup, m leopropplthlo
grouD.an-OUtp12h1agroup.   73 



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-dadacylthlo grvuD a v-pevtndacplthlo giouA and a v-elcvspltLlo group. s
These elkplthlo groups mny ba eubefitute6 vltb a halogen etan such ne n
fluorive ntam, a ohlorlna ntom, a bromlna atom and m loQine atom; ev eikoxy
group ouch es n meihory groves and en athory gxouH m aryloxp group such es
a Bhenoxy group; or an nreikyiory group suoh es a benxplazp group. 1o The
elkylthlo groves 1e prefereblp en nl7cyithio group hnvlng 1 to 20 enrbov
atoms, evd more preferably n nethplthlo group, m ethylthic group. en
lsoHroHplthio group ar a tart-butpitrtio Aroup. ExmHlee o the erelkplthlo
group of X" to %, R" to 12 R', R~s to R~, R~i to R', R to R and R~ t0 A 1v
She fBimulm (9] to [11/ me a bevzplthlo AxBHH. n (3-methylDhenpl)mathplthlo
group, n (7-metbylghenyl)metbylthlo gxouH. a (d-matbylghanyl)metbylthlo
gxouB. n zo (g,3-dSmathplphavpl)uathylthiv group. a
(2,1-QlmathplBhanpl)metrty12rt1a group. n (2,3-NmeTrtplBrtenpl)metrty12h1a
group. a (2,6-Qlmathpighanpl)methyithiv group. a
(3,6-n-mathylHhenpl)methyl2hio group. a v (3.6-Elmathylphenyl)methylthlo
group, n (2,3,1-tlmatbylDhevyl7meihylthio group, a
(3,3,S-tiuethylphevyl7matbylthlo gxouB, n (3,3,6-LimeLhplBhaupl7methyltrtlo
gravy, a (3,d,5-LimaihplHhevpl7methpltrtlv group, a 30
(3,d,6-2lmethplHhevpl7mathylthlo gxouB, n   73
(3,1,8-timthylyhenyl/mathyitrtlc grout', n
(3,3,1,8-tetrema2hylAnenyl)methplthlo group,n
(2.3.1,6-tetremetnylpnenyl)vethyltniv grvuy, a
(I,3,5,6-tatremathplynevyl)vethplthlo group, a s
(pevtemethplpnenyl)methylthlo group, m (athplBhevpl)meihpiirtio grout', a
(n-Bropylyhevpl)matnplthlo Aroup, av (lsoHroBplpnevyl/mathy1261o group, a
(n-butplHhenpl/methyltrtio grout', a (eac-bu2plBnenpl/matnpltnlc grout', a
1a (tart-butylphavyl)matbyitrtio grout'. a (a-harylAhanpl/methyltnlogroHy,
a (v-OOLylpnanyl)metrty12h1o groua. n (n-eecylanenyl/methyitnio group. a
nnHhtnpimetbpitnio grout' eve an mthracevylsatrtpitnio group. lTese
~nlkplthlo grouBe met' ba evbetitute5 vlth a ss rteiogen ntom sucrt ne n
fluorine atom, a crtlorlva atov, a bramlve ntom mG en iodine ntom: m elkoxy
group such ae a vaihoxy group m6 m ethoxp grouB: an nrylory grouB eucrt en
a Bbenoxy group; or m ~elkyloxp grouA eucrt em a benzyloxp group. The
nre37cp1thlo grooH 1e prefereblp en nrnlkylthio grcuy 3o rtevlng 7 to 20
cerbov aLOmH, m6 more BreLarably a benepltnlo grout'. Cxemplae of the
aryltrtlo groHH OP Xs to %~. Ri to R. R" to H', ft to R, A~ Lo R enQ R To R
1n the oimuleo [9] to [117 era eHnanyltrtio grout', a 2-metrtypnenylthio
group, 



as a 3-meinplphenplthio gxoaD n d-methplBhanylthlo group, a
g,3-G7setnyiprtevplthlc grouB a 3,1-GSVathplBhenplihlo Aroup, a L
5-Qlmetnplpnenplthlo grauD. n 7,8-6.imetnylprtevpl2rtio group, n
3,6-GimathplBhenyitrtlc grouB a 3,8-Gimethylphavplthlo group, a so
2-Lart-butyi-3-vetnylphavylthlo group, a   76
7-tent-butyl-4-mathylybanplthlo group. a 7-Lert-butyl-5-methylphevplthlo
group, a 3-tart-butyl-6-metrtylDhenyltrtlo group, a
I,3,4-trlnetbylphevplthlc group. e2,7,5-trlmathYlphenpltrtlo f grout', a
3,3,6-tr7meihylprtevplthlo grcup, a 2,4,5-tilmathplphanplthlo
grout'.a3,4.6-trlmetrtylDrtenplthlo group. a
2-tort-butyl-3,!-dlmetbylphanp12b1o group. n
g-text-butyl-3,6-dSmathylyhanyltblo grouH a
3-tart-butyl-7,8-dlmetbplphenylthlm grouH. a 1s
3,6-di-tart-butyl-3-methplyhanplthlo grouB. a
1-tort-butyl-4,5-dimathplphanplthlo group, n
2,6-di-text-butyl-4-mathplyhavplthlo group, a 3,4,5-CrSnathylphavplthlo
group. n 3,3..5-tatramathylphenyltbio group. a 1~
2,3,1,6-tetremeLrtplDrtenylthlo group, a
2-text-butyl-3,d,6-trSSethylDrtevpltrtlm group. a
Z,8-d1-tart-butyl-3.4-n-metrtplprtevpltrtlo grout', a
3,3,5,6-tetrewetrtplprtevpltblo grcup. a
g-tart-butyl-7,5,6-trSroptrtplprtevy1t21o group. a vs
2,6-d1-tart-butyl-3,5-dSmetrtylyhevulthio group. a Aavtama2hylDbevylthlo
group, en ethplphenylthlo group, a v-yroyylyhenyltrtlo group, m
lsoyroyYlyhavyliblo group, n n-butylphavylthio grout', a
aec-butylHrtevplthlo group, a tart-butylprtevylthlc group, a
v-yantylDhenplthio group, n m neopeniylphenylthio group, a
n-bexylyhanplthio group, n n-actplprtenplthlo group. a n-decplphenylthlo
group. n n-teiredeaylphanylthlo group. a vnDrttrtyltrtio grout' end en
enthrecevyltblc group. Theae erpltrtlo groups mny be subatl2utad rlth n
rtnlogen 7o atom snort as a Eluorlva atom, a crtlorlne etam, a bromlna atom
75 evQ en iodine ntom; m elkoap group each ae n metrtory group an6 an
etrtoxp gxouB% m erylory group each ea n Hbenory group; or en nrelkplory
group such es a benxylory group. 



Trtenrpithiogroupleprefereblyenarpltbiogrouprtnvlng s B to 30 carboy ntoma.
eremplev of the hpQrocerbov selevo group of %" to R'e. R" to R', R" to R'e,
R" to R'e, R'e to R'e mQ R' to R in the formula [9/ to [11]
u~emelkplsaleuogrouB enareirylselavo grouo enG eryleeleno group. 1o
Rxanplee of trte alkylaeleno grouH of R" to X'e, R" to R'e, R" Lo R'e, R"
to R' ~ R to Ree mG R to Re 1n Lhe foxnulea [9] to [11/ ere n methplselevo
gxouH. ev etrtyleeleno group. n n-propYlveleno grouH en levDxoDYleelenv
grouH. a v-butplselenB group. a aeo-butplselevo group. a 1s
tort-butplueleno group. n n-Bevtylselevo grcuH. a vaBHavtplealeno grcuB a
u-harylaelevo group. a n-octyleeleao gxouH. a n-LBEaaylealeno group, n
n-penteGacplealeno group ma a a-elcvrylaelenB group. Trteee alkplealenm
groups mnp be substituted vlth a zv helogev etov eucrt na a luorine atom, a
chlorine atom, a bromlva ntov m6 en ioelne atom: en nlkory group sucrt ne n
mathory group end m etrtory group; ev erylory grouB sumrt ea a phevory
group; or ev nralkylory group such nv a bevxplory group. 'ITe nlkylaelevo
group 1e preereblpan elkpleeleno group zs rtnying 1 to 30 oarbon atoms, ene
more prefernblp n metrtylaelano grouB. an eihplealauo grouB. ev
isopropYlsalauo group or a tart-butplaelevB grouH. Xxemplee of the
eralkylvalano grouB of %" to %ee. R" to R'e, R" Lo R'. Re to R'e. Ree Lo
Ree enQ Re to R'e 1n tha formulae so [97 to [11] arc a benzylselevo group,
a   76 (g-methylBhnnyl7methplaelenogroup,
a(3-mathylphevyl/methglselenogroug s(d-methylDhavyl)matbplealevogroup,
n(2,3-llmathylphenpl)methylealanogroup,
as(2,1-dlmetrtylprtenpl)vetrtylselevogroup,
n(g,5-dSmethplDhanpl)matrtp19e1en0grpuB.
n(3.6-dlnethplphavyl)methyleelanogroup.
a(3.6-dlmethplphevyl)methpleelanogroup,
a(3,6-dlmethplphevyl)methpleelanogroup,
a10(2,3,6-tlsethylBhevyl)matEplsalenogroup,
a(3,3,5-t7sathylDbenpl)mathpleelenogrouB
n(2,3.6-L7nathylBhappl)methplselenogroup.
n(I,I,S-tSmathylpbanpl)methplselen0group.
n(1,1,6-tLVetrtylphenpl/metrtqlselenogroup,
ato(3,1,7-tlmethylphenpl/metrtylnelenogroup,
a(2,31,S-tetiemeLrtylDrtenyl/uetrtylselevo group,
n(Z,31,6-tetrmethylphenyl)methylealeno group,
a(T,3,5,6-tetraveLhylDhevyl)metrtylselevo group,
a(peniemeihplphenyl)metrtylselenpgroup, mzo(athylyhenyl)methylealevogroup,
a(n-proBYlDhanyl7methylealano group, m(laoproD9lphanyl/meTAyleelanogroup,
a(n-butplDhertpl)mathylealenogroup. a(aec-butylphanyl)methylenlenogroup,
n~f(tart-butplphenyl)meihyleelenogroup, a(n-berylphenyl)metrtpleelenogroup,
a(n-ootylDhanyl)mathplseleno9rouB. a(n-decylphevyljmetrtyleelenc grouB andn
vaprtihglmethplaelanogroup.3oTrtesa nralkplselevo groups mnybe subeLltuted
with a   helogan etmm soon ne a fiaorlna etov, a artiorlve atom. a bromine
atom and m SOdlve atom; ev elkory group soon ae a uathoxy group evd m
atnoxp gxaugr m uylory group such es a DnenOxy group; oz an aralkylOxy
gzoup vuOh es a Devxploxy group. s pha nrnlkylvelevo group Se prefarnblp ev
~elkylselavo group hevlmg 7 to 30 carbon atoms, avd mare prafernblp a
bavzyleelevv group. 



v-plea Of the erylselea0 9rOOD of Asp Lo %. Rs Lo R, R t0 R', R~ LO R', R
t0 R and R t0 R Sn Lhe POm0lee to [9] to [11] Nre a prtevyleelevo grcuH a
2-methylDbenylaalevo group, a 3-methylpnanplveleno 9rouB. n
1-metbylDhevYleelevo grcup, n 2,3-6lmathylDrtevpleelev0 group, a
2.4-QSmathplphemylealevo gxouD. a 2,5-6lmathplDhevyleeleno grouH. a
3,6-QSroetrtylprtevylseleno group. a is 3.d-dimathylphamplvalavo group, a
3,3-dlmathplDhevyleeleno groug, a 3-tart-butyl-3-metnplphenplvaleno group,
a 3-text-butyl-d-methylprtenylaelev0 group. a
3-text-butyl-5-methylprtenylaelev0 group. a
3-tort-butyl-6-metbylprtenylselem0 group, a 10 3,7,1-trlmethplprtauylselem0
grou0. a 2,2,5-trloethqlDhevylselano group. a 2,3,8-trlnetrtplphevyleeleno
group. a 2,1,5-trluetrtplprtevylseleno group, a
2,1,6-trluetnylprteaylseleno group, a xs
2-tart-butyl-3,1-dlsathylDrtevpleeleno group, a
2-tart-butyl-3,5-dlsathylDnevpleelen0 group, a
2-tart-butyl-3,6-dlmathylDbevplseleno group, a
2,6-dl-tort-butyl-3-methplphevylsalano grouB n
3-tort-butyl-1,5-dlmetrtylpbanplvalano group, n 00
2.6-d1-tart-butyl-d-mathplDhevyleeleno group. a   70
3.1,5-trlmethylphanplseleno 9rouH a 2,3,L,5-tatremeirtplphenylvaleno grouH.
n 2,3,d,6-tetrema2hylHrtenpleeleno group, a
Z-tart-butyl-3,1,B-trSmeLrtplphenplseleno grouH. a s
2,6-A1-tart-butyl-3.1-ESnathylphenplseleno group, a
Z,3,5,6-tetremathylHhenplvalavo Aroup, a
2-tart-butyl-3,5,6-trlmatrtylphevylealevo group, n
2,6-d1-teri-DUty1-3.5-dSmethplHhavuleelano group, n pavtmathplphevyleeleno
group, en aLhylphenylseleno group. 1s a n-HroHYlHrtenylseleno group, en
lvoHroDYlphenpleeleno group. a v-DUtylphenylealavo grvuH. a
eea-DUtplBhenplealavo grouH, etert-DUtylphanylselevo grouH, a
u-BevtylHhavylealevo group, a veopentylphanylealevo grouH n
v-hexylBhevyleelavo grout'. a n-actplHhavylealevo grcup, a
v-eecylphenplealevo grouH n 15 v-tetrnGacplHhevplseleno group. n
vnHhthplselen0 group enE en mthrnoavplsaleno 9rouH. These erplsalevo groups
may De subvtituteQVltrt nhelogan ntom euOh ae n lluorlve atom, a chlorlna
ntom, a bromlna etom mQ m laQlna etom; m elkoxy grouH auOh ae a metrtoxy
group Io mG m eihOry group; m eryl0ay groOB BuOh ea n Hhevoxy 9roUH: or an
eralkyloxy grouA suoh ev a bevzyloxp group. Tha nrplseleno groUH 1e
preEarebly en nrplselan0 group hevlng 6 t0 24 cerbov atOme. In trte
fotvulnv [9/ to L11], %~ to %'~ ere prafvraDly zs lvEepavGavilp a helo9en
atom, en alkyl group, m Nrnlkyl group. en elkoxy group, m exyloxp group or
n 61-vubefl2utaQ mivo group, me more HrefareDly lvQepenGentlp a halogen
ntam, en alkyl ArouB. an nlkoxp grouH or m eryloxy Aroup. 



In thA POxmUlne [9J t0 L11], R" to R~. R" to R~~, R" no to R'~, R" to R~~
mG R' to R~ nreprafarnDlp ivdepenGevtlg   79 n hydrogev atom, a Delogev
atom, en alkyl group, m eralkyl 9rouD an aryl group. a suDetltutea e11y1
group, an elJCOry group. av ara17cp1oapgroup or en nrylorygroup,
enapertiwlerly. R", R", R", Re' ma R" era HrePeraDlp lvaepavaevtlp an alkyl
5 group, m nrnlkyl group. m ery1 group or n eubetitutea Ailyl group. Ia thA
EOxvUlpH [9J to [11I. R". R'e. R'. R". A" R'e. Re', Ree. R" ena R" era
Drefernblp lnaepanaently a rtparogen atom, en alkyl group. an nralkyl
grOUp. en arpl group. a 1o eube212utea s11y1 group. nv alkory group. en
eralkplory group Or an erplory 9rouB 8apmgles of %" t0 R" 1v tha Eornsulee
[10/ ana [11/ 6ie an oxpgev atou, a evlfur atom eva a ealenlum atom, eva
DreParrea 1e an orygen ntom or a eulfur atom, and more prePerraa 1e m 1s
orygev ntom. 8aemples of A' to a' lp iha formulae [9] to [117 are m orygev
atom, n sulfur atom ena a selevlum atom, ma preferred iA m orygev ntom.
Examples of T' to J in the formulae [9] t0 [127 are a po parbon atom, a
s111con ecom end a garnnavlum ecom, end p=eferrea 1a a carbon atom or a
s111oon ntom. 2mamDlAa of the metal oompouva represavteaby the Poxmula [9]
ere meihplanA(n'-ayolopevta61evp1) (7,5-almethyl-2-DDevory)titenluv
aicnlorlQe (harelv-nfter. ns ~ n'-~ Ss eamatlmes omlttea7,
metrtyleve(ayclapevtealenyl)(7-tort-DUtpl-z-phavOry) titanium aipeloriae,
methylene(ayclopanieaievyl)(3-tort-butyl-5-metrtyl-2pnevoxy)t12m1u,a
elchloriae, os metrtylene(cyolopentaaienyl((3-phenyl-3-pnenory)   



BO titmium alcnlorlae,
ma2hylene(cyclopevtnalenyl)(3-tart-butyldlseirty1e11y1-5methyl-2-Hnenoxy/tl
tevium Qlonlorlde, vathplava(cpcloAentealmyl)(3-ttSnetrtyW
11y1-5-vatrtpl-2s Ahenoorypitmivm QlUloriae,
metnpleva(apaloHenteaievyl7(3-tart-butyl-5-memory-3phevoxy/titmlum
Qlchlorlae,
methplava(rycloHan2ea1avp17(3-tart-butyl-s-c2loxo-2Bnevoxy)tiimlum
6lcnlorlde. 1a vetnplane(tatremathylaycloBanteQlenpl)(3,5-almathpl-7
Bnaaoxy)titmiuv airnloriaa.
methplane(tatxmathylayclOBentnaienyl)(3-tart-butyl-3 pneno=y)tltmium
aionloriee, metrtylene(tetrmetrtylcyclapenteaiavpl)(5-tent-butyl-5 ss
meuyl-z-pneno>sp)titmium eicuoriae,
metrtylane(tatrmetnyloyclopentnaienyl)(3-Bnevyl-2 Anenoay)titevmnv
aimnloriee, metnylene(tettmetnylmyoloAevteaianyl)(s-tent-butyl
almetnp1e11p1-5-metrtyl-2-pnmoxy/tlTmlvn alUloriae, :a
methplava(te2remethylcycloBentnQtevyl)
(3-trlma2hyle11y1-5-methyl-3-pbenory)21ten1um airb1ox16e,
metnylava(tetremathplcycloAemtadlevyl)
(3-text-butyl-9-methoxp-2-Hnevoxy/tltmlum alanlorlde,
matbylava(tetremathylcpcloHavtaQlevyl) :f
(3-tart-butyl-5-chloro-3-Ahavoay)tltmlum alUloride,
leopropYllaeve(cyclopeviaalavpl)(3.5-dlmatrtyl-2-Ahanovy) tl2enlpm
dlanlorlde. lecBroBYllaene(ayclapavtealanpl)(3-tart-butyl-3-pnanoxy7
titeuam nimuoriea. oa
leoproAYllaane(cyclopevtealenpl)(3-tart-butyl-5-methyl-2   81
phevory7tiimlum Qichlorlda,
isoproDYildeve(cyclapavtadievyl)(O-phenyl-3-phenoxy) titmium dlchlorlde.
leoDroDpiideve(cyclapavtaQievyl7(3-tart-rtutpldlmetrtyl s
s11p1-5-matrtpi-2-phavory)titmlum dlchlorlde,
leap=opPlldeve(oyciopanta6levyi7(3-irlmethy1e11p1-5metrtyl-3-phevory)tltani
un dichloride. leap=opylldena(cpclopentadlanyl)(3-tort-butyl-5-mathory-2
-prtenory7t1tm1um dlablorlds, 



is Seopropylldena(cpcloBevtedlanyl)(3-text-butyl-5-artlaro-3phanory7tltmi~m
dlcrtlorlde.
leap=opplldava(tetrmetbployolopevtadlevyi)(3,5-dimeihpl2-Dhanary721tmivm
dlchloxida. iaopropplldene(ietrmathylayciopentedienyi)(3-tart-rtutyl is
2-pbenory)tltmlum dichloride,
isoproDYiideve(tetramethyicyclopantaQienyl7(3-tort-butyl5-methpi-3-prtevary
7titmium 61oh1oride,
leap=opylldene[tatrmetrtpiopclopavtadlevpl)(3-phenyl-2Artevory)tltenlum
dlahloride, no
lsoDropylldena(tatremethylcyclopentadlmyl)(7-tartbutpldlmetbyleilpl-5-methy
l-3-phenary)tltmlum dich1or16a,
Ssapropylldane(tatremetrtyloyclopentndlevyi)
(3-trlmeibp1a11p1-5-metrtyl-T-Artevory7titmlum Clartlorlda,
leap=opp116eva(tatremethylcycloBantndlanpl)(3-tart-butyl 35
5-metrtory-7-phanory)titmluo dlablorida.
leap=opp116ava(tatrameirtylcyolopeniedlavpi)(3-tart-rtutyl5-ahloro-3-Drtevo
ry)titmlum dichloride.
dlphenylmathplena(apclopentedienyi)(3,5-dlmethpi-3prtenoxp7t1tenlum
dlcrtiorida, 0o dlDrtevplmetrtylava(cycloDevtedievpl7(7-tart-butyl-2   82
pnevory)titenlum dioeioriae,
alpeenplmetaplane(cyolopentnQievyl7(3-tart-OUtp1-5-metrtpl
-2-Heevory)titanlum alceloride,
alpeenplmeinplane(apciopentn61evp1](3-Aeevyl-2-pnavory) s titmium
alaelorine, alpnanplmethplene(apolopentaaievgl)(3-tort-butyiQimethyl
e11y1-9-methyl-2-Bhanory)tltmlum Qlchiorlae,
Qlpnenplmthylane(Ogalopentealanpl)(3-trlmethy1e11y1-5mabapl-2-Bhenory7t1tm1
um alc2LOrlae. to
alpnevplmatnylane(cyalopevtealanyl)(3-tart-butpi-Smatnory-2-pnanory)tltmliv
o alcnloriae.
QlBnevpLOathylave(cyalopevte6lenyi)(3-tart-butpi-5Hh1010-2-phenory)212eniun
dlahlprlae, QSHeevylmeteyleve(tetrmethgicgalopentediengl7(3,5 ss
dSroeteyl-2-peenory)tltenlum dicelorine,
diHhavylmetrtpleve(ietrematnplcyciopentadianyl)(3-terteutpi-2-prtenory)i12m
1um 6lohiorlne,
6lpeevylmethylava(tatremethyicyclopentedievyl)(3-tertbutpl-5-methyl-2-phavo
ry7tiinvlum alceiorlae, za
6lprtevylmethplana(tetremeteylcyolopavte61eny1)(3-peenpl-3 -phenory)tltmlum
dloeioriae,
niphenylmethplene(LetreveteyloycloBevtealanyl)(3-tertbutplQSmathyiellyi-5-m
ethyl-2-Bbavory)tltenium alchloride,
6lphenylmethplene(tetremeteylapaloBevte61anp1)(7 zs
tr7neteple11p1-5-methyl-2-peenory7tltenium alchloriae,
QlAeevylsetrtplene(teiravathylapclapentaaienyl)(3-tertbutyl-5-methory-2-pee
vory)tlteniiao alchloriQe,
niphenylmeihplene(tetrametrtylcpeloHentnaienyl)(3-tertbutyl-5-chloro-2-phan
ory)titenlum alcelorlnee ma compounds no iv white (v'-apclopentadianyi) 1n
tna above-mevtlonea   



83 compounds 1e replecea rltrt ( n'-metnylcpalapeataalenpl).
(n'-almethylopclopentnalenpl7, (n'-irlmetnploycloDentaalenyl).
(n'-n-butyloycloAentealanyl), s ( n'-tort-Datylapclapevtnalenyl). (
n'-trlmetrtyle11p1ayclopantealevpl), (
p-tart-butplalseihyle11y1cyclopentealenpl/, (n'-lvaenyl), (
n'-Dhanyllmaenyl) or (n'-fluoremql). FVrtner, mere can be exemD11t1ea
cvmpoumae an relab alcnlorlae 1n to iee above-mevtlonea compounae le
renlamee .ltn almAtnyl, albavxyl, elmathoxlae, alpnevoxlae,
b1a(ametnylemlvy or 61a(aleibplemlnop. s2111 furteer, tbera can be
exemplltlea comvounaa Sn Mnlcb 'ttmlnm Sv tba above-menilanea aompounas 1e
raDlecea vltb slroAmlum or 1e heLmlum. Moreover, axemplee oL trte natal
aomAmuna reHreeevtea by the ormuln [97 are alsethple11y1eme (
n'-epoloHentnalemyl) (S-pbenoxp)tltenlum alohlorlae, dlmetny1s11y1ane( n
'-ayAlppevtnalanyl)(3-methyl-3- Dnamoxp)titenlum almnlArlae, no
aLVetby1e11p1ene( H'-oyclopentealevyl) (3,5-almatbpl-2-prtenoxy7tltenlum
alchlprlae, Qlmetrty1s11y1eme( n-ayalopenta61enp1)
(3-tort-butyl-3-prtenoxy)tltenlum alahlorlQe, almetny1e11y1eme(
n'-cycloDentealenyl7 v (3-teri-butpl-S-metrtyl-3-Hnenoxp7t1tenlam
QlahlorlQe. aLOaTnyle11y1ene( n'-cyaloAenteQlenpl)
(3,5-61-fart-butyl-3-Hnenoxp)titmW m alchloriae, alnetrtp1s11yieme(
n'-cyciopentealevyl) (5-methyl-3-Hhanyl-7-Dhemoay)tltanlum alonlorlae, so
aimetnylellplane( n'-oycloHentsalenpl7   84
(3-tart-butyldSmathyleilyl-5-methyl-1-phevozy)tltenluv 61ab1oride,
dinaihp1v11y1ave( n'-ayclopantndlevyl)
(5-methyl-3-trlmethy1s11p1-2-Bbevory)tltmium dicblarldA,
Qlvethy1v11p1ene(n'-apolopevte61evy1) 5
(3-tart-butyl-5-methoxp-3-Drtevozp)tltenium dlohlorldA. Qlnetrty1s11p1eve[
P-cyalopAnteQlevyl) (3-text-butyl-5-abloro-3-phevoxp7titevlum dlchlorlde.
6lvAthy1e11p1eva( n'-ayclapenieQlevyl) (3,5-dlavyl-3-phAnory)tl2evlum
dich1or16e, 1o QSVAthp1a11y1ena(7f'-cyclopenteQlenyl)
(1-veBbtory-7-q1)tltenium dloblorlde, QSnethp1A11y1ene(
n'-tetremeihplapalopentndlanyl) (7-prtevoxp)titenlum dlohlorlda.
6lmethy1v11y1ene( a
'-tetremetrtplcyclopaniedlavpl7(3-vethpl-Z-Bhenoxy)tltevlum 



os dlort1or16e,dlmetrty1v11y1ane(n
'-tetremetrtylayclapaniadlAVyl7(3,5-dlmethyl-T-phanory7 tltemlum
dlchlorlda, dlmethp1n11y1ene( P
'-teiremathplaycloBantadlevyl7(3-tart-butyl-T-phenoxy7 tltevlum dichloride,
dlmethp1s11y1eve( P av
'-tetremathplaycloBAVtadlevyl7(3-tart-butyl-5-methyl-7Bhanory)2ltmium
dlahloride, dlsetby1e11y1eve( n
'-teiremethplaycloBantadlevyl7(3,5-d1-text-butyl-3phanoxy7tltmium
dlahlorlde, dlmatbp1e11y1ena( H
'-teiremathplayclopavtadlenyl)(5-nathyl-3-phenyl-3 a phenoxy7tltmium
dlchloride, dlmethp1s11y1ene( A
'-tetremathplayclopentaQlenyl)(3-tart-butyldSSethp1s11y1-S
-methyl-3-Dhenoxy)tltenlum dloh1or16e, dlmeTrtp1e11y1ane(n
'-tetremAihplayclopavtadienyl)(5-matrtql-3-trlmetbyle11y1-3
-phenoxp)titenlum dlabloride, QSmathy1s11y1AVe( n 70
'-tetremeLhylcyclApAmtndlAnyl)(3-tort-butyl-5-methoxy-2   BS
prtenoxy/tltmluv diChlorlde, dluathyle11y1eve( A
'-tatremeGylcpolopanta61eny1)(3-tart-butyl-5-artloro-3phenary7t1tenlum
dichloride, dimatrtp1e11p1ene( v
'-tatrmetrtplcpClopantadlmpl)(3,5-dlemgl-3-Dhenory) 5 212m1uu dlart1or16a,
and dlmatrtpleilyleve( v
'-tetrmathylayalcpentndienyl/(1-vaprttory-2-y1)21tm1um dichloride; and
aomgoundv 1v which (n'-cyclopentndlevyl) im the nbove-mentioned comBOmdn 1v
BaBlncad with [P '-metrtylcyclopentaQienyl/, (
n'-disetrtplayolopevte61enp17, 10 ( n'-trimethplcpalopevtndlavpl),
(n-v-bu2y1oyoloBentnQlavyl), (n'-tort-butylcpclopenteQlevpl),
(7f'-irlmethy1s11p1cycloBautedlanpl), (
c'-tart-butpld7nethp1e11y1cyclopentedlavyl), 19 ( v-lndavyl/. (
c'-phavyllndenyl) Or ( v'-fluorevpl). Further, trtera cm ba exemplified
compounds 1n rhicrt '(1-Brtenory)' in zee above-meetlmned mamBnvnde 1s
replnoed with vl2h '7-Bhanpl-z-Dhenory', '7-irlmathplsilyl-z-Bhavory' or
'3-tart-butplQlmethp1e11p1-2-Bhevory"r and compoundv 1n zs rhlM
'dSmethy1e11y1ene' 1n the shave-mentioned camDOUVde 1v raBlnved vltrt
'diatrtqsilylave', 'QlBrteny1v11y1ana' or '6lmatborye11y1ana'. 5t111
furtrter, there am be eaemB11f1ad compounds 1n vhlah 'dichloride' 1n trte
above-mantioved compounds 1e reBlecad with 'dlmethyl'. 'dibenzyl', zs
'dlmethcalde'. 'diBhanoaide', 'bie(dlmetrtylemlno)' or "b1e(6latbplemlno)'.
Furirtermore, tharA Can ba eaemH11P1ed coagouvdn 1n vhich'tltmium' 1n the
above-mentioned vompounde 1s reBlnved vlth 'zirconium' or 'hafnium'.
Horaover, exmBlee of the meinl compounds reBresented 9s Oy the formula (1D]
ere a   86 



oxobia[lsoproHylleena(cyclopen2edienyl/ (2-phevory)tltmlun ohlorlea]. D
oxoble(inopropplldane(cpclopanteeienyl)(3-phavoxy) t12m1um metnoziee}, k
oxobls(leoproHylldeve f (oyolopenteeiavpl)(3-tart-butyl-5-vntnyl-2-Hnevory)
tl2mW vv chloride), a -ozoDls{iaoprnpplidene (apclopevtadienyl)
(3-tart-butyl-5-uethpl-Z-pnevoxp) titanium uetnozlde), a
oxobielleoHropy116ava (vetbylcpclopenteelenpl)(2-pnsvory)titmium chloride},
a to axabla(lsoHropY116eva (me2hplcyclopentnelevpl) (3-phanory)tltenlum
metrtoxide}. B ozobie(isopropylldene(metbployclopentedlenpl)
(3-tart-OUty1-5-methyl-3-phavoxp)tltmiwu anlorl6a), k
oxobie(lsopropplldeve(mathylcycloyantnelevyl)(3-tert 1f
butyl-5-methyl-2-Hhenory)tltenlum methoalee}, R
oxobieiieopropylldeve(tetramataployclopevtadievyl) (3-prtenory)tltmlum
ah1or16e}, D -oaoDls{lsopropplidene(tetrametnylapalopantaelenpl)
(n-pnenory)212mium metnoalee}, a 10
oxoble(leopropp116ena(tetremethylcyclopente6lavyl)
(3-text-butyl-5-methyl-3-Anenorypltenlum cnloriee), It
oxabla(lsoHropylleava(teiramataplayclopenteelanpl)
(7-tort-butyl-5-methyl-3-pnertory)t12m1um methoxien]n me oompovnes In 4alOh
( v '-oyolopevtadienYy 1n the v aDCVe-mentloved covpvune 1s replaced xlth (
n'-d7metnylcpclopeniadlavpl~, (n'-trimetnylnyriopentnelenyl).
(n'-v-butplayclopevtnQlanyl), (n'-tort-bu2ylcpalopentadienyl), 00
(n'-trSmetny1e11y1apclapanteelenyl).   B7 (
b'-tort-butplalmathp1s11g1cyaloHeatnalevyl), (7f'-lvdenpl/, (
P-vathpllvaevpl) or (7i'-fluoxevpl/. Further, there cm be axemH11f1ea
compomvas 1n vhlcrt (2-Hhanory) 1u the nboye-mevtlonea compouvae is
replecea vlth vlth s (3-methyl-2-phevory), (3,S-almethyl-2-pnevory).
(3,5-a1-tart-butyl-2-pnevory). (3-Hrtenyl-5-methyl--2-pbenory/ or
(3-trSmetny1v11y1-5-methyl-2-Hhavory). 6t111 Partner, there cm be
eaemp11f1ea oompounav 1v whlan 'cblorlae' 1v the 1a
above-mentloneacompounan leraHlaaeavl2h 'methyl', 'banzpl', 'Dhevozlae',
'almethylamlvo' ox 'dletnylamlvo'. Furthermore, there cm be azamH11P1ea
compounae 1n vnlch'tltmlum' 1v the ebava-meutlovea compouvae 1s replecea
wltn 'xlroovlum' or enfnl~m. m Horeoyer, exemplev oP tee metal oompomas
repreeantea by the formula f11] ere Q1- a
oxoblv[lsoHropyllaeve(oyclopevtealevpl) (2-Hhavoxp)tltenluw7. ai- a
oxob1s11soHrOpyllaena(apalopenteaianyl)(7-tart-butyl-5 



xo methyl-2-pnenory/tltmlum], a1- a
oxoblefleopropyllQena(methylayclopevtsaiavyl/(2-pnanoryl tltmlum7, ai- a
-oao0le[lsoproppllaene(metnyloyclopentealenpl)[3-tertbutpl-5-metrtyl-2-phea
ory)tltmlum], a1- a zs azobleflsoHrop911aeva
(tetremethplcyclopevtsaievyl)(2-phauoxg)t12en1uv/,a1- !t
-osoble[leoproHYllaene
(teiremethylcyclapantealenpl)(3-tart-butyl-5-methyl-2phanory7titanlum/, d1-
4 -ozobls ox L6lmetnp1v11y1ane(oyclopentaalenyl (2-Hhenory)tltavlum],   BB
d1- (t oxobls(dlmethy1e11y1eve(cpalopevte61enp1)
(3-tart-butpl-5-veihpl-3-yhenory)tltmlum], d1- a
-ozoDls[dlmetby1v11p1eve(mathylapclopautnQlevyl) (7-phenory/21tm1um/, d1- c
s
-oxoble[dlnathp1v11p1eva(mathplcpclopevtadlavyl)(3-tartbutyl-5-methyl-3-pha
noxy/tltmluu7, d1- a oxabln[dSmeirty1e11y1ene(tetrmathylcyclopavtedlavyl)
(2-phavory)t12m1um], di- Iz
ozoblv[dSmathyle11y1ave(tetrmathplapclopentndlevyl) 10
(3-tart-butyl-5-methyl-3-Ahevoxy/fitmlum/; and campouvdeln vhlah
(n'-opclopsvtedievpl) 1v the nbove-maviloved compouvv 1v reAlaced vlth (
n'-dimetrtylaycloAevteQlenyl), (n'-trinetrtylcpclopmtedlenyl),
(n'-n-OUtylapclopavtndlenyl). 1f (n'-tort-butplayclopevtndlavpl/, (
n'-trSmethy1e11y1ayalopevteQlenyl), (
n'-tart-butyldSmethp1e11p1ayolopevtndienpl), ( n'-indenpl),
(7/'-meihyllndenyl/ or (1/'-fluareapl/. Further, there am De azamA11P1ed
mompomde 1u whlcrt (3-Arteaory) in 7o trte above-mentioned comAOUnde is
replncad vlth vlth (3-methyl-3-Ahavoryl. (3.5-6lmethyl-3-phenory),
(3,5-d1-tart-butyl-7-phanoxy/, (3-phavpl-5-metrtyl-3-phavoxpl or
(3-trlmethy1v11y1-5-methyl-2-Bhenory). St111 Purthar, trtera a cm Oe
exmp11f1ed aompouvAn 1v vhlart '21tm1um' 1A the above-mentioned aomAOUnde
1e reAlaced wltrt 'zircovlum' or 'hafnium'. Ae the orgmonluminum compound
(C) used Yor the cetlyvt foradHltlovpolymerization eooordlvgto
thepraeavtlnvantion, 3v knowv orgmonlumlvum compounds am be used. Preferred
1s en   



89 orgenoalumin;ao compouvd xapreeevted by the fo11ov1ng Poxvuln I127n
AeAlY.e 112I. vrterein 6 ie n vumbax setiefyivg OC d ~ 3: R 1v a
hydrocarbon gtOUH. and vrtea two ox moxa R groUDe axiet, irteae map be irte
ema or different; Y Se a hydxogev ntom, n halogen atom Or an hpdrooarhovory
group. and whey tvo ox more Y's ulet, trtey So map be trte eme or
6lEfarevt. A 1v trte formula 112I 1e preferably n rtpdrocexbov group
rteylrtg 1 to 21 carboy atoms, end more Hrefexebly m alkyl group rtaving 1
to 21 cnrbOV ntomv. EzmHlae trtereoE nre n methyl group. m ethyl gxouH. a
n-Droppl group, a n-butyl group. m 15 leobutyl grauH a v-beryl group. a
2-methylheryl grouB and a v-OCtp1 grouD~ ROra preferred 1e an etrtyl gxouD.
n v-butyl group. an laobutyl group ar a n-beryl group. ExmHles of trte
rtelagen erpm ae Y 1n the foxmmln [12] era a Eluoxlva atom, n chlorlve
atom, a bromive atom and m :0 lodive atom, end prefaxrad 1e a chloxiva
atom. The hydroaNirtonory group es Y In trte Pormule 112] 1e preferably m
alkory group. en erelkylOry ArOUp or m 6rylory group. exemgles oP trte
alkory group ev Y in the formuln 1127 v nra a methOry group, m aihory
group. a v-propory group, ev laoprODOry grouH a v-hutOry group, a
vao-butory group. a tort-butoxy grauH. n v-pentary group, a vaopantory
group. a n-haxory group. n v-octory group, a n-dodecory group, a
v-DevtedacOry grcuD nvd n v-lcoeosy group. 0o Eech of thova el7cory groups
may rte subetltuteG vlth a   90 rtalogen ntom such no a fluoxlne atom, n
ortiorlna atom, n bromive atom and av loQlve atom; an nlkory group sash ea
a methory group end an ethory group; or en erylory group such as n phevary
grouH. 5 Tha elkory group ee Y 1v irte Parnula [13] Sa DrePexeblp av alkory
group havlvA 1 to 31 carboy stoma, ana more Dratareb7y a metrtory BrouH. en
ethory group a= n tart-butory group. examples of tha nrylory group ae p 1v
tha Formula [13] 



ere a prtevory group. a 3-me2rtp3Dbevory group, a 3-metrtylDhevory is ArouH
a t-metrty3phenory group, a 3,3-GSmetrtplDhevory group. a
3,<-6luetrtylDhanory Aioup, a 3,5-G7.metbylHhenory grouH, a
2,6-DSmetbplDhenvry group, a 3,1-9lmetbplHhevory group, a
3.3-almetbplDhanory group, a 2,3.d-trLVethplprtevory Aroup, a
3,3,5-trlmeLhyiDrtevory grouH. n 3.3.6-tr7mathpiprtevory 15 group. n
3,4,3-txlmathplprtevory group, a 2,d,6-trlmatbyiHhenory group. a
3.1,3-trSmetrtylDhavvry group, a 3,3.4,3-tetrema2hylDhenory group, a
2,7,1,6-tatrmatrty7prtenory group. 2,3,5.6-tatremetrtylprtenary group, a
DevtemetrtylDrtenory group, xs an athyipbavory 9rou9. a n-Droppiprtevory
group. en ieppropylprtevoxp group, n n-butpiDrtevory group, a
sec-butylprtevory group. a tart-butp3phavory group. a n-baryl0rtevoxy9rouD,
en-oatylphevvrygxouH. an-QecylHhanory group. a n-tetre6ecylphenory group, a
vaprtthory 9rou9 enL m s5 evthrathevvry gxouH Each of those aryiory groups
map be eubstltute3 vlth n rt610gev ntam YuOh a6 n Eluorlna 620m, a
Ortlorine atom, a bromlne atom m6 en io6lva atom; an nlkoxy group euoh se a
mathory group and m ethory group; or m erylory group such Js ne a Hhanory
group.   91 Rhe nryiory grouH ea Y iv the tormuln [ 127 1e Drefarebiy m
erplory 9xeup hevlng 6 to 2 omDOn etome. Examples of the ereirylory group
ee Y in trte foxmuln [12] ere n bauxylory ArouH, a (2-methylphevyl/mathory
group, f a (7-methyiprtenpl/mathory grout', a (-meihplDhenyl)methory grauH
a (2,3-eimethylphevyi)methory grouB. n (2,1-6lmetbylHhavyljvethory group, a
(3,3-GinathylHDevp1/vethory Aroup, a (2,6-GlmaihylHhanpi)metboxp Aroup. a
1a (3,-Glmathplyhenpl)ve2DOxp group. a (3,5-Glwathplyhenyl)methoxp group, a
(2,3,-irlmethpiDrtenyl)mathory group, a (2,3.5-Lrlmethqlphevyywethory
group, n (2.3.6-trSmetrtplpTawyljmethory group, a 15
(2,d.5-trimetrtplphevyl/mathoxp group, a (2,1,6-trLOetrtylyhavpi)vethoxy
group, a (3,I,5-trimethylphanpl)methoxy group, a
(2,3,t,3-tetremathylADavy1)methoxp grcup, a
(2,3.,6-tetremethplphevyl)mathoxy group. n 20
(2,3,3,6-Letramethplphenyl)wathpry group, n (HertemathylDDevp1)veihory
ArouD. ev (ethylpbevpl)wathory group, n (n-HroHplHDenp1/mathory grouH av
(leaprapplHhenpl/vetrtory group, a (v-butglHhevpi)meihoxp group, n
(nao-butpiphevyl)mathoxp group, n of (tart-DUiplprtevyl/mathory 9rouH a
(v-hexpiphevpl)metbpry ArouD. a (v-octylHhevpijmetbory grouH. a
(m-GecylHhevyl)methory group, n (n-ietraGecplHhanyi)metrtary group, n
nnDhtrtplmetrtoxy group end m evthrethevylmethoap group. 1o EaaD oP those
exelkyloxp 9rovHe may ba aubstltute4 wl2h   



92 a rtniogen atov sucrt ae n Eluoriva atom, a chlorine ntom, n bxOmlne
620m me m loelna etom:an elkOry group anon ea 6 methoxp grcup ene en ettory
group: or m erylary group such es n Drtevory 9xovp. s Tha aralkplory giovD
ae p 1n the foimule [127 1e preferably m erelkylory group bnyivg 7 to 21
aerbov atama, me more preferebip a bavzylory group. Pv-Hle6 of the
OrgmoelumlnHm aompOnne xepreamted by the fosmuin I 7 nre a trlelkpleW minum
euoe ee to trlvethpialumlnum, txletrtpielumlnum, tri-v-proyplelumlv:m.
tr1-n-butyiei:alnum, trllvobutyieiumla~m, tr1-n-narylaluvlnum eve
tri-n-oatylelumlnum: a elaLkylelumlnum cniarlea such e9 QSmetrtplelumlnum
Ctlorlee, Glethyiaiumivm ctiorida, di-v-pxopYleluminum abicrlee, is
e1-v-butpiniumlnum atloxlea, dlleobutyielumlvum vhiorlee me
e1-n-herylalumln:av otloxlda; en elkpieluvSVUm diortiorlee each ae
mathylniumlnum dloniorlee, attpleluminum elctlorlda, v-propYlelumlvum
eichioride, v-butplalumlvum 61crt1orlee, lsobutylelumlvum dlch1or19e end
v-harylelumlnum Elatloride: 7D n dinlkpleluminum hp6ilee each as
elmethplnlumlvum hydrlee, Qlnttplnlumlnum hpdriee, 61-v-piODpin11701nnP1
tp6rlea, e1-a-bntylnlUminum tyerlea, diinobutylelnvlv~ hyerlee m6
e1-v-haxyialumlnum by6rlee; an elkyl(eieikory/alumivus suoh an
methyi(aimethory)aiumivum, matny(aieinory)ammi~um and W
vattpl(d1-text-butory)eiumlnumn a 61e1kq1(aikory)elumlnum each ea
ESmethyl(vathory)elvmlnum, elvathpi(eitory)elmlnum ene
elmsttyl(tari-butory7e1um1num; m eikyi(ainrpiory)eiuminum sect ea
mathpi(eipnevory)eiumiaum, nathplble(2.6-ellsoDiopyiptenory7e1:volvvm me 0o
methplbla(2,6-elptevplphenory)elumlaum: ane n   93 dlelkyl(nxylory/elusSVUm
euaD ae dlmethyl(Dhenory)eW mlvum, dLOathyl(3,6-dllaoBxoBYlBhevory)alumlvum
end dlmeTrtyl(2,8-Qlphevylphevory)elumlvuv. Amovg they. Brelerred 1e a
trlelkylelumivum, urthax s preferred 1a txlmethylalvmlvum,
Trlethylelumlvum, tri-v-DUtylalumlvum, trlleabutyleluvlnum or
tri-n-harylalumlvum, and pertlculu~lp Hrafarred 1s trllsobutylaluminum or
txi-v-Derylelumlvum, TGesa Orgenoelumivum compounds my be used nlova, ox 10
Iv oombivntlon o! two or mare thereof. TDa redo of trte amount of the
conte02 Hroduat (A/ aced to trte emouvt of LDe compouvd (B) used 1e vot
perilculerlp llnlted. TDe rntlo oP trte moler emount o! trte motel etOU
(Ni/ aovtelved 1v trte covtect product (A) to trte valor mOUVt oP 



to the motel etov oontnlved 1n the Oomgouvd (B) Se genarnlly Pram 1 to
10000, preernbly frov 10 to 5000, further Braferablp Prom 100 to 3000, end
partlculeilp AiAPerably fxou 500 to 2000. When uelng the compouvd (C), the
rntio of the molar emouni of the eluminum atom cantaivad 1v trte compound
(C) to the mtel 70 etom oontelnad in the compound (B) 1a generally Ptov 1
to 10000, prafaxebly from 10 to 5000, evd Further yralarnbly Pram 100 to
1000. As LDe Oetelpet POr ed6121ov polpmerlxatlon aP Lha present invantlon,
a aonteot Hroduct obielvad by pre11m1vnr11y 77 contectlng the aovtect
BcOdvai (A) end the compound (B), optlovally, further trte compound (C) may
De used, and trtey mop be elso used Dy being eeparntelp cherged 1v a
polpmerieetion vessel. The erbltrery two cOmponevte emavg tGSm may be else
previously covtected, and further, mother oomgonevt my ba ss elso
contnated.   91 Ezemplea of the eLdltlon polqmerlzeble movovex 1n trta
present lnvavtlov ere m olaLln, a Qloleflm, a cpelle olefin. av nlkevyl
etomntlc DyGxooarDOV ava n yaler monomer. A Comblvetlov of ivo ar more
thaxaoE oey Oe uses. f 8zemplee thexemf nre en olafln sash e9 ethylene,
propylene. 1-butane, 1-Devteme, 1-methyl-1-pentane-1, 5-methyl-1-hezeva,
1-hezema. 1-Degteve, 1-octane. 1-vCmeve. 1-deoenaevLVlnylcyclohazanan
nQloleflveucD eel,5-Dazedlene. 1,1-haze6leve, 1,1-pevteGlane.
1.7-octnQleve, 1,0-voveGlama, is 1,9-GeceQiana, a-methyl-1,1-haznQleme,
5-vethyl-1,1-haza6lana, 7-methyl-1,6-oc2eGiena, 5-eLDy7lQene-3-nOrDOrmerte,
QImyClCpemteQlena. 5-Vlmy1-2-noxboxname. 5-methyl-2-amxbminana,
norbornaGleve, 5-metrtyleme-3-morborneve, 1,5-cpcloocteGlena. t5
5,B-eneometrtplenehezerty6roveDrtthelane, 1,3-buta6lene, leoprene,
1,3-DezaQleve, 1,3-octnGleve, 1,3-cyolooctaGieve end 1,3-cyalortexeSleve; n
cpcllc cleElv sucrt ne norbornene, 9-metDylvmrbOrmene. 5-etrtplnmrbornena.
5-butplaCrborveme, 5-phevylnorborveve, 5-bevxplnorborneva,
LatreayaloevGecava, xs trlcycloQacave. trlayolounQacema.
Dentecpclopanteaemene, pantecpclohaxeEaceva, B-mathyltatxecpClaSOGecena,
B-a2hyltatxaaycloGO6ecena, 5-acatylmorrtarnena, 5-eaetylozyvorborvane,
B-mathoxyaarbonylvorbarnana. B-eihoxycatbonylnorborneve, v
B-metrtyl-5-meihoxpcerbonplvorboxnane, 5-cpevmvarboxnene,
B-meihoxycarDOVyltetrecyclo6oGecene, B-me2Dy1-8-LatremyClOAOQeCeme m6
8-cpevotetrecycloGOGacane: en elkampl erometic hyEroo~OOv evcD ee m
nlkenylbenzeve (e. g. atyxeva, 3-prtenplpropylene. xs 3-phemplbutene anA
3-prtevylprapylene), m elkylstyrene (a. g.   95 



p-methpletyrene, u-metrtyletyrene, o-methyletyrana. p-ethyletpreve,
m-athyletyreve, o-etrtylstyrene, 3,1-almethpletyreve, 2,5-alnethylatpreve,
3.1-almathyletyreve, 3,5-alnethyletpreva, s 3-methyl-s-etrtplstpreve,
p-text-butyletyrena ma p-se0-butylatyreve/, a bia(elkenyl)bevxeve (e. g.
alvlnylbanxeve/ end m elkevylvnphtbelene (e. g. 1-vlnylneprttbaleve); end n
polar monomer each ne m a , 6 uventuretea cerbaryllc ecta (e.g. ecrylla
note, metrtecryllc io aoia, f~nrlc ncla, maieia emyeriae, itnoonio naia,
l2nconlc anhya=tae eve bicpclo(q,1,1)-s-beptava-3,J-al0u~boryllc noiy
,nnamecalenlcexhereof(a.e.aeltaof noalam,pocneelmm, 11trt1um, xlnc,
magvealwo ma anlciuu), en a, ~ -unentuxetea carbaryllv gala ester (e. g.
metrtyl ecrplete, ethyl ecrylate. 15 v-prvpgl narylate, isOHrOHy1 acrylete,
text-butyl ecrylete. 2-etrtylharyl aarylete, mathpl mathaOrylete, ethyl
methnarylate, v-proHyl methacrylete. leopropYl methecrylnta. n-butyl
mathacrylate end lsobutyl meirtnarylete7, an uneaturatea a106ibOry110 nola
(e. q. melelc nola eve l2nooni0 z9 ecla /, n vinyl eater (e. g. vinyl
eaetete, vlnpl propionate, vlvyl ceprvvete, vinyl aeprete, v1ny11eurete,
vinyl ete~nte ena Ylvy1 LtiPlaOiOtaetete7, ena en uveeturetea OerbOrylla
ncla glpclaylnte (e.g. ecrylla ecla qlyciaplate, uetrtaOryllc acla
glyclaylete ava ltecovla ncia monoglyolaplate). a
7hevntelyetfornaQitiovpolymerlzntlonOfthepresevt lvvevtlon am ba eHpllea to
homopolymerzailov or coDOlymarzetlov cf thaee monomers. ExemDles of a
combinntlon of mOnomere OOnetltutlng the copolymer ere ethylene ava
propylene; etrtylava ena 1-OVteve; ethyleva end 1-hazeve; eve so HropYlane
ana 1-butava.   96 Tha ontelyat for olefin polymaxlzntiov eccordlvg Lo the
Bxasevt lvventlov 1e Derticulerly BretexnOle es a cntnlyat foi olefin
polpverixetlon, and 1e Drefernblp used for n Broceee for producing m olefin
Dolymer. Tha olefin Dolymer 1s 7 pmtioulailp Diefera0lp oopolpmere aP
ethylene rltrt m a -olefin. Among then, Dxatarrad ie a copolymer of
ethylene xlth m a-oletln havSng n Dolyethylene crystal etruoture. The a
-olefin hee Drefereblp 3 to a carbon etome, end samples thereof me
Dropyleve, 1-buteve, 1-hexane and 1-ootene. 1o A Dolpmerlzntiov method 1s
not Dartloularly llaStad. Fax exemBle, there cen be eaemp11E1ad a solvent
Dolyvaricntlon meNOdendnvlurryDOlpmarlzetlonuethod, invhlchmellBhetlc
hy6roombov (e.g. butma, pant ma, beams, rteptenemdoctma/. m nrvmetlc
hydxocerbon (e.g. beneene and toluene) or a is rtelvganetad hydxocnrbon (e.
A. metrtylene 61ch1orlda/ ie used m n solvenir a bulk Bolpmarization
method, 1v vhlah polymerization 19 amrled out 1n a llqeid monomer; a ges
Dhnae polpmerizntiov method, Sn rhioh Holymerlzetlov 1s serried out 1n a
9meous monomaxi and a high-preaeure polynerleetlmn method, xo
SnvhlchpolynerlzatlOnlemmrledoutlnneBDarmrltimn111QU1d condition nt n rtlgh
temperntexe under a high Dresauxe. As a pvlymerlzeilov type, either of a
betah-wise type and n cavtlnuoue type 1e poeslble. Further. Bolymexlzetlov
mey ba amrled out in tvo or mole atepe having different Bolpmerlxntlov x5
OOnQ121pnA from each Bthei. A method of feeding the resDec2lve camponanta
Sn a raeator 1s not Dertlculexly 11m1tea. 6xmplee thereof ere a method oP
feeding them in a solid condition; end a method of EeeQlng them In a
condition OP a solatlan, n eu90ena1on ax 



oa a slurry, acing a hp6rocerbov solvent, Prom vhlah comBOnevte   97
aeectlvetl.vg antelpet mampovevte auoe ae moletura ma ozygev axe aoaBletelp
xemovea. Exmplee of tna solvevt ma the above-mevtlonea ellpnetla
hyarocarDOV (e.g. butma, pent me, nexme, haptaneenaoatene( .
Nromnilchp6rocerbov (e. g. bevzena 5 ma toluave) ma helogenetea eyaroaerbon
(e.A~ metepleve alaelorlee). teen Balne tee aontnct Droamot (a) arts tee
romnouaae (e( and (c) 1v n soauon, eaepmaloa or alum. aeon of the poatact
D=aamot (AI aaa the ooepoma (cl Se need Sm o so aovaeatratlon of ueBeily
from o.oaal to 100 ol/SSter, ma preferably from 0. OS Lo So mmol/llter, Sn
texmx of the mount of metnl stoma montelnea therein, x moncemtrauon of the
covponent (e~ Se usually tram o.0001 to Soo mmol/llter, me preferably frov
0. 01 to 10 vmol/llter, 1v taxma oI tee emouvt 15 of n meinl atom contelnea
thmeln. Tne polymerlzetlon temgeraLUre le aemelly from -100 to 350k
Drafernbly from -20 to 300C, ma more Dreternblp from 20 to 300C . Tna
Bolpmarlzetlon pressure 1s usually from 0.1 to 35o I~e, preferably trom 0.1
to 3001e, end more Dreferebly so from 0.1 to xo0 tie. Tn Aenernl, tee
polpmerlzntlov tive am be aBBrBBriataly aetetmlnea eacoralmA Lo the klna at
a aeslrea Bolpmar and a raeatlov apparatus, end a range of Prom 1 mlvuta to
20 hours can ba aaopiea. In order to aovtrol a moleaolar velght at an
eaaitiov Dolymer, a cenln Lreaefer agent each v ea eyQragev may ba eased.
&xemples The Draemt invention Ss furtnar 111uetretea In detail nccaralng to
ExamBles end ComBaTntlve EzmDles belay, but Lea so presevt Snventlon 1s not
llmitea thereto.   90 the meneurement velues of reepectlve items in exmplee
were meeeuiee eccordlvg to wathode eesarl0ee Oelow. 



(S conxent of a-olefin unit Sv polyuer s 12e contevt of an a-olefin uvlt 1n
av oDteinee polymer was dataxmlnee from m IR nbevrptlov spectrum, therein
the maewuramevi ane aeloulatiov were oeirlee out by using aDerecterietlv
nDSOrptlovs eerivee Prom trte a-olefiv, aocordlvg La a metrto6 eeemxlbee
1v'DSe Nekromolaculare Chemle, t0 177, 149 (1976( HaRee, N. A., Hneeme, N.
P.'. The result wee show ea the naober oP a ertori ohaln brenoh Dar 1000
cnrbov etome (abort ahelv breach ee9ree : GCB). 'Iha IR ebeorptlov spectrum
wee aDtnivee by n mmeurerevi using ev lvfrered epeatrMetai (FT-IR77o0,
mnnuPaaturee by NIPPON BUNKO Ino.~. tf (3) Holeculer weight ene uvlacvler
NalAht dletr1bu21ov oP polymer They were deterulvae under the
uvdar-mevtiovee cove121ove emmoreln9 to a 9e1 Aaxmeetiov ohrometOgreprtp
(GPC). z9 A cellbratlon curve wes prepnree uslvg stmeere polyetyrevee.
NolecularNelghteletr1bp21onwaseyalpetedbynreLlo, (Hw/Nn(, of s welyrtt
everaAe molepul6i weight (HN) to a nuuDer avarega molaculer velght (Nnl:
egulpmevt: 150C type, mevuPnmturee Dy H111pore Netare 3f Co., Ltd., columW
7BK-G8L GNH-HT, (7.5 X 600/ % 2 001vmne (mmufecturee by 7veon coxporauvn),
meneuremeat temperature: l4oC, solvent: o-dlchlorobenzana. 0o meesurmevi
concentretlon: 5 mg/5 m1, end   99 datactarmefrectometer. exempla 1 (y
Pxepareilvn of oontnct product 



5 Inio a 100 m1 Pour-necked flask purged with argon, d0 m1 of <oluana anal
m1 of ae.xane solution of 2vSt, ( concavtrntlov of Znst, n i.03 N) were
added. Thereto, o.292 mi of n toiueve aolutlav oP pevtefluorophenol
(covcenixntion oP pemteflnoropnanoi ~ z.77 n) wne naaea aropwiea n< room tS
tampernture. Thereafter, 29.1 a 1 (1.615 vmol) of water was sailed Qiopwlse
vltn n mlcroepxlvge et root/ temperature. Attar aonplatlan thexeoP, the
mlxtufe was etitiea ei 70 ~ far one hour. Tha reectlon mSxtnre wee n yellow
Slurry. lTerato, 116.3 mg (0.217 01) of metnylaioctnaecplamlne end 10 m1 of
toluene 1s were edad. The mlxtvre one stirred nt 70 ~ Poi one ncur, ihexeby
obtaining a yellow slurry (herelvafter, referred to es'slurry ~'). A
concentretiov of Zv conteivea 1v the slurry  wee aalcuietea to be 10
4ma1-Zn/m1. 30 (3) Polqmarlzntlon After drying miler vecu m nutocleve
reaatox newlng m loner volume of <00m1 equipped with n vilxrer, end
replacing the ntmosphare thereof with argot/, 190 n1 of haxena es n solvent
and 10 u1 of 1-W xene ee a comovomer were charged, ma tna v reactor was
bested to 70 ~ . Tnen, etnpleva was fad while ea]uetlnA at m etnylenn
prnseure of 6 kg/cm'. AEtar the system was vtab111zea, 330 ltmvi oP
triieoDntyinlumlvum was ahargea, eucceeslvelp, 0.05 ll mo1 of
athylanable(lnaenpl)zlconlum alonioriaa wne abargea, ava fnrcnar z.s ml of
tna aipm O So (100 a mot-ZV) wns eaaea. Trten, pvlymexlzeilon wet/ oarrlad
out   100 far 30 minutes. As a result, 9.79 g oP en ethplava-1-hxene
copolpver vna obtalnee. The yolymaxlzntiov eotlvlty, 9CB, !M ma Mw/MV ware
3.9 R 10 g/mol-Er/hour, 15.1d. 83D00 end 2.0, respectively. txa~pla x (1)
Preparation of covtaat p=oauct 6zemple 1 (y vev repeated except that the
naaea amount of uethylelocieeecpluvlne was ahm9ea to d31.8 mg ( 0.119 wool)
. Ss Ae a reeult, there was obteivae a yellow slurry (ha=elvNfter, raferree
tv ne 'slurry '7. A aovoentrntlov of Zn covtalnae Sn tba vlurry  vas
calculated to be 10 Ituol-2n/m1. (27 Polpnarleatlon 



15 Exempla 1 (3) was repantee eacept that the slurry  wee changes to the
vlurry . As a result, 1.0d g oP an ethylene-1-braes copolymer was obtalvea.
The polywrlzatloa activity, 6C8, Mw and Hw/NV were 1. a % 10 9/u01-Zr/hour,
10.2, 71000 and 2.0, raepaotlvelp. xa Exemgla 3 (1/ Praparntloa of contnci
pxoeuct Example 1 (1) wne repeetee except that tea sense amount of water
and the eaaea emcunt of methylaiooteeerylemlve were xs ahmgad Lo 33.E ;t1
(1.B3oy ma 226.1 mg (0.13x 017, reapec21va1y. There was obtelnea n pellaw
vlvrrp (hereinafter, referrae to ae 'slurry '7. A covcentretlov of Zv
conteivea 1n the slurry ~ was oalaulatee to be 10 4mo1-En/m1. 30 (27
Polymerlxatlon   1o1 exmple 1 (3) wes xepeatee exoegi tnat trte slurry m
wec avenged to the slurry . Ae a result, 6.04 g of en ethylene-1-rtxene
aogolymer vas oDtninee. The pclymarlzetlon aotivitp was 3.4 X 10~
g/vo1-Zr/nour. Example t (1) P0lpmerizetlon example 3 ( 2 ) was raHeetee
except that the anergee emouni of etnyleneDie(ineanyl)eiconium eiohloriee
wee ahemgea to 0.2 io Itmol. As a result, 10.5 g of en ethylene-1-nxene
copolymer wne obtnlvee. The Holpmerizetion eotivlty end 6CB wars 1.0 % 10~
g/mo1-2r/hour end 1B.43, rAepentlvelp. comparetiye exempie 1 is (11
ereperetlov of zinc compoune exemple 1 (y wes repeetea axoept tent
methpldlocteeecylemlne ves not uses. There wan obtalnee a yellow slurry
(rterelnnfter, referree cc ea valurry '). A concentretlov of zn oovteivaa
in the wrry'~ was oaioulntee zo to ba 10 ltmol-ZV/m1. 



(2) Polynarlzetlov exempla 1 (3] wee rapaetea except that LTe siurrp O ree
abengee to the slurry ~. Ae a result. 1.l9 g oP m zs ethylene-1-hxene
copolymer wee obtained. 'fns polpmerizetion actlvlty, ECB, Hw end Nv/Hn
were 6. 0 X lo' g/mml-Zr/hHUr, 1l.12, 73000 eve 3.3, raepeotively. na
Clnlmn 102 1. A oontnct Droduct obtelnad by a procave comprlslvg tae atop
aP contectlvg the followlvq oomBOnevta (al tv (d): 9 (eL a compound
represented by the followSng formule L 17 H'1.'a f 11 . 10 (b) a compcond
repreeevted Oy the following ormule [g7 R'n.3T'A [3]. (c) a oomDOUnd
raBraeantad by the t011ow1ng Eormule [3 ] . 19 R'~ST'HS [3], and (dj a
nOnlOnlc surfectent hnyln9 no eOtlve nyQCOAen, waeraln H' 1e a metal atop
of the Groupe 7 to 12, trte GrouB 1L, the Group 15 Or Lantnenlde Serlae Of
the Pnrlodlc TGDle 



So of tae 8lamente; r Se a velenae OP H'; L' 1e n hydrogen etom, n nalogav
etou, a nydrocerbOV group or n hydrocerbovoxy group, and wham two or core
L"s eslat, trtey may De Lhe eeme Or dlPPereni Prom one enoiher; encrt o T'
and T' is n non-motel atom oP the GrouB 15 or 16 Sv the Perlodl0 Teble
lndependently of Bean 39 other; a 1e a valance of T': t le a vnlenoe Of T;
R' Se an electxOV-wltrt6xnwlng group or m electron-wlth6rnvlvg
group-OOntelvlvg group, avd when tv0 or more R''s axlet, they mnp ba Lba
eeme of dlEfereni Prom one enatner; end R' le a nydrocerbon grouB. and when
Lw0 Or more A" s exlet, they mny 1o ba the same or dlffaran2 Prom one
enothar.   103 3. 7lie contnot product according to Claim 1, vharaln tea
caupovent (d) 1s a movpound represented by tha to11ov1ng tatmule f17, s
R'.E LII. veereln R' 1s a hyQrocerbov group, and reepective A"e meg be the
same or QSitarent from one moteer; z ie n vitragen etov, 1o m orygeo atom
or a sulfur atom; and a ve a valence of z. 3. Trte contact product
according to Cleln Z, vheraln Z Se a vitxogen atom, end et heat one R' ie a
hydroambon group having rom 12 to 100 mmbon ntooa. 15 1. Prte oontamt
product eccardlng to Clnlm 1, whareln eembmLT'mdT'leanltrmgenntomOrm
oxygenetomleHependently of each oteer. 7D 9. The content piOdp02 nOCOrdlag
to Claim 1, veexeln R' is n hnlogeneted rtydrooerboa grouB. 6. The covtnoi
product eccordSng to Clelm 1, wherein !f' 1s a metal atom oP tha Groups 5
to 12, the Group 14 or tha 



zs Group 19 0 trte Periodic Tebla oL thn Elements. 7. Trte aopteot product
according to Claim 1, vharain snob mouvt of the vompovavta (b) arts (o)
aovtavted per ova mot of tee amponeat (a) satisfies tha following Eoxmuln
[I7. 3o end trte emoumt oL the component (d) contncted 1e Pram 0.01   non
to a.v moi Her one mot of tee comnonemt (e). Ir _ y _ 2=~ S o.a f , s
rhareivrlenvalanoeoPlh:yletheemount(moi/ofteeoompovevt (b/ contnatad Her
ave mc1 of tee componamt (a)r end z ie the amouvt (moll of the compovevt
(a) contacted par one mot of tee aomHOnant (e7. 1o B. the coatnat nroduct
eccordlng to clelm 1, weereiv the Hrooeea camprlsee tee etepe of. (1)
contactlvg tea coenomente (e) to (a) to obteln a covtnot product, end ( 11)
amvtaatlng acid cOntnCt Hrmduat vl2h the momponant to (d) 9. The OOntect
Brmdurt emmorQlvg t0 Clalm 1, vltereln the Drocese oomprises the etape oEn
(1) contactingtbenomHOnente (al, (e7 and (e) xo obtain =o a contact
product, and ( 11) contacting sold contaot nroencc vlte tea conpomant (r). 



10. A cetelyat componenc Eor nd6121on polymerieetiov =s aomnrlelng n
contact Hroaaat emaordlng to C161m 1. 11. A catelyat far ndd121on
nolpmexlzetlon obtained by
eHroceeecamprlelngthestepoPCOntnatingncatalyetcamponeni Eor addition
Doipmerlzation eccor6lng fo Clnls 10 rlth a to
covpoundoEemataleelactadfromthagrcupconaletlngoEmefaie   105 of the Groups
7 to 12 ma Lmthenlae 6eries of the Perloalo raDle. 13. A cetelpet fox
aQaltlov Bolymerizatlov oDininea Dp s
aDrocaeocomprlelvgtrtestepofOOStnatlvgncntalqsivOmponent Eor ea6ltivv
p0lymexlzatlov eccoralng to CinSm 10 vitrt n cvmpOUVd of ematel selected
from the group coveietlvg of matelo of trte Groups 3 to 12 end Lenthenlae
fieriee Of the Perloalc 10 meDle, ma m argevoaliainum aampouna. 3J. The
oatelyet Eor eaditlom polymarlzetiov aoooraivg to claim 11 or 12, vharain
the campovna oL a motel saleOtea from the group Oovelstlvg of metele of the
Groups 3 to 13 end Lmthmiae serlee Of the Perlaalc TnDle ie a uatellooene
1x ooo,pogea. 11. A process for producing en eadltlov polymer OOnprlslmg
Lrte step Of pplymexlzis9 m aaaltiOS p0lymexlxnDle monomer lv trte presence
Of n Ontalyat Pot ad6121on xs p0lymerlzetiort eacaxain9 t0 C1n-m 11 Or 13.
/NF/N/N /Nj/N`F /NF /N` /NjF /N`F/N/NjF /NF /NF /Nj /NF/N0F /NF
/NF/NF:/N0F/NjF /NF /NjF/NjF /N /NF /NF /NF /N/N /NjF /NjF /NF/NF /N0F
/NjF/NFjF /NF /NjF /NjF /N/Nj /NjF/NjF /NjF /NZ/NjF /N/NF /NF /NF /NPF
/NPF/Nj/N&/NFt/N/NF/NP/Nj/NjZ/N /N0F /NF /N0F/NF /NZ/NF0F /N0F /NF
/NZ/N/N0F /Nj/NF /NFjF /N /NZ/NjF/NPF /NFF /N /Nj/NF /Nj /NF/NjF /N0 /NF
/N0F/NF /NF /NZ/NjF /NFjF /N0F /N /N0 /NF/N /NjZ/NF /NjF /N /NFjF %;~ANVaem
LO
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ca]caU]caU]ca]caU]caU]ca]caU]caU]ca UV]caU]ca UV]ca
UV]caU]ca]ca]caU]caU]caU]ca]caU]ca UV]ca]caU]ca:FFFFF 
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