
S3-2223 DESCRIPTION TITLE OF
INVENTION COPOLYMER OF OLEFIN AND
CONJUGATED DIENE, AND PROCESS FOR
PRODUCING THE SAME TECHNICAL FIELD
[0001] The present invention relates to
copolymers of an olefin and a conjugated
diene, and processes for producing the
copolumers. BACKGROUND ART [0002] 



Olefin resins such as polyolefins and
polyolefin elastomers are used in various
fields including the manufacture of shaped
articles because of their excellent properties,
for examples mechanical properties. In recent
years, the requirements for the properties of
these olefin resins have been diversified. Such
diverse requirements have resulted in the
need of olefin resins having various
properties, for example olefin resins having
excellent rigidity as well as high impact
strength, weathering resistance, heat
resistance, cold resistance, crosslinking
efficiency, oil resistance, adhesion dycability,
wettability and compability with other  



3 polar-group dor Toiantileve I leseoropertioa,
it i.e necessary that functional group: having
excellent cressiinnind efficiency and 5
codt?tue L ion efficiency as well is cyclic
structures he introduced iota iiie polymer
eh:ice. 1-11) Sconcmically ahvantageoss
,,tr,DCF,Rei for producfng slid polsinero is, for
ccitglymeritt 0-g Ta. fins Hc.ch as
cttylinnegyefic olefins. IC1000.1;
?recesses for introduci re functional groups
ital. have excellent CYC:?SILIILF,C; efficiency
anti codification etticisncy j111,) pol wiser
chairs ace die:guided in, tor example,
iuropean ?ate.rr heplige-:ion Pd. 027))671.
(E2027563h) (1125: (Tater), 15itteratoro I ) ,
WaWropel. Chem. 1951, (151), 151
(Nen-Pa-tont 17CJO(Pd _era if terature 2; and
3P-M-h11-0302 62 (raiedt Literature 5; .
100051 



however, too so prcc:as sea disclose: in the
dr:wheelies:emote, a tuff i :head sic= of vinyl
emoted cannot gc lot rod rued in the eepo I
Taer, gr unsaturated condo in the main chair
'cher properties such as weathering
resistance), heat resistance ane crone
resistance. Further, a sufficient  3:P-2223
nrJeabran wejoha canned he obi:.airiad, re
meehnn1ca [ C003 ] hunch:eon:es 2002 (3(1i,
35E7 (Norx - ?at erra ta: e 2; 5 die:dances a
oat brd for evntheso zinc 3n elnylene abut
adoder. 1, r addit ion units in the ma lea, (caL
:1. however, the warn eec cent:, ire crdat tea
1ed bends derived arow 1,3-addition unite, 15
metlaal of Non- Ye tent Literati:he 2 produces
vidyt groups ,31,1y 



when but adionc is fed ir a lehhee amount.
No-cavern such condi -chaos exchoply
decrease the polymerization a oth hd result
ind 1 r coonarrica 1 disadvantages n orimne
ended production. 15 ajailrerreure, Non-Patent
Vteaa Lure 2 does not dear,:.' be !Illy data ot
nal ce,,L3r weight measurnpdnt. E0C3071
Meanwhiln, te1yhddrih elastomers that :155w
unsatoratsi ncre ds ill a dde chains- and ea ur
saturated bonds :ha the mean dna in 20. Lire
art, with charyd cc Mc:lading etas:Lent/phenyl
and/diene monomer renho1hdrd 111,03.b
aeON is whi el, the drone monarch i s, fur
example, ethyl 1 ddne 501- v: nyl norournene
or didyd I 3:learn:dale:Le. Mien these
polyclefin ciaoto:mars are used as robber
stand araiciss, they are  SF-2223  



adimaliyitaLion. a rubber ex-Mandate eenial
clinical h,tonc(lco under a s croon linked
rmaihrtmely ,  thed hands in HTT odd EltM
copolymers arc _ea Cr US- ' rrikiuq -reaction
involves a argo a MC) JIL, 0 i pert sides it
When a rubber ex nvia de is otos clinked
under pressue iced e Loan or tot air
(hereinafter, such :emsclinking will oa
reaarred my as hut six crosslinking) in ate
precooa, of an organic pcmonila, hte
caceLmol of air (oxygen: witi the cormece ce
the runner extrudate induces a
deanery:chidlun reacticn of the resin a errs i. n
ode in CC!, ,equen-:1`,,, the cross.I in <Cur
I.WS6 link proceed mat td ciente y arc: at 7ha
same le, Idle rubber unnerves rafter And
dearadetion, resulting In a arcesel inked
product having a sticky Familiar, the
properties: et the acmes linked cepa I years,
are omen anyaees fastcry for tie reascne each
as 



20 residuai pares' des exceyslrely large
amounts. Thus, there has been a need for
new pelya cii r elan Masers that can he
crecaliaked by air cressliree rig with or
peremedes. I031:91  so- a II nulling pcirem
evon t taoson addiena monomers attar the
enpoimmer iaaL IF, consumes micegmv,
causing economic casadvartsge, 1001ti 5ol of
In elastomers and lem-horiAng gee eloil diese
MOflOMers doh have dounle bonds irehaans
-a free of unsaterared s-o-rns in the main
chain. An eta:nem:Haley advantageous
process 10 palm-olefin elms'. cs,r, is else
=sire, 



[0011. closed cc bends and are recent ana L
mid soros in the rain chavg-;<!,,c, ;on
orocesses for such 75fuerso Ili derail, only
02-5,2203-200023 1Ph LenL Litsrature 3
disclose propylene/buta:Irene comegamimrs.
Fnibher, copolymers produced ey the
proceosce discloser in Patent [do,FmLrim 1
and Non-recent Literature lita 5 t d lee
20molecniar meial-7 and grehsegilent
insufficient rftnChali C=1 properties. [0012:
; ramlat sL,,,L ore man be :introduced Irv, a
prCo., Cs! po gale, ring a ego]] c elefin such
as nor borriens  presence of a Uan.mcatalyst f
rued afa soluble 



usradiso sommiund and enL.,1(=, compound.
However, cdi nnar.alea L. syslem can
aufalasze sops,- ymer 'mei Ian of a limited
variety D_*cyclico.efirs, rids Icc pol ym-firja
Mace 1 viLy cannot eaf aid copolymers ham
mg a suffiaient melee:Lis, me) ght endffic Ler
u ayclic cde f in content. Yuri her, laioe
amount: the seas:ion, thereby remml :ng lii
economic dissivamt gea laf.)17d 102005
:127),(NfamPaLer7 tde 4) and Tshrunoircri
20CA (00) , 7142 (Nor-natant Lin:era7.17reif
sclame efhylenef sycd I c edefim
:cyclamen-tine, cicichexers, cych shepf.ane,
ayelaoctenci cops yrer I cc Lion by
15Ofacrona:molies, 2002 125) , 1640
(Non-Octeri Li L enaL aie E) discloses
sitydirsieffnly)perdenb copolymerizstimm by a
hi sphenaryinine ccmlexea1 um in at higeysr,
-chose catalyou see1emi have a ion)
insorpcadi ion efficiency for 



20convent, the cycl ic ol ef r has La he fed in s
I srge amount. Mrs, the silyriiimatMen act 1
L.Y. ty 'a insufficient. Al IM1214I morna hi eel
ystructure may he Liar ::.aicced iota a mar::
chain by sops !:,77olefin ci rho Ulana  S a-22
Such methods oreed in .,F-r(-H11-Ce0219 (
5) and 2-T-2004-018697 (PaLenr Literature 6).
However, the copolymers ubrained by these
vethods canted.) unsaturated bones in the
main stain Rhich lower proper-ties sus]
wealherinq resistance, heat resistance and
aceae l'irtndiana 'op       tarrang a aye' ic
strop_ore in the main abets is (LI seacee 10
bacroablecuLar Syrucs'a, 3000, (231), 1255
(Non-Patent ierature, (Sacromole color Chemi
stry and Physics, 2196, 35, 5532 (Nen-Patent
I-Ste-RR-cure 9( , Macr=oleceles, 2004 (17),
235 (Nun-Patenr Literature 10),
Macronolera,The, 2003 (36), 



15  906e (Ven-Petene Trite ra lure 11) and
rcurna_ 01 the 3.--nerican aneralcal Society,
2002, (124), 3507 (lion-Parent Literature 12).
eceever, the copolymers obtained cry the di
nelosed methods =tern :onset:trate' b.-1_36 in
the main char n slat are derived from 1,
5-additR on an( to at-1 1,3 -addition units,
nese) 20leading to adverse ofTecte or
properties. Surther, the above refersroes cic
nut describe any data oh molecular seisht
measerement. (0016(  SP-1943 9 3 .11rlva
illsea 5 00acc
tadLene dopolydethas e. , clic            structure
in toe date chain and is free dur unnecureced
doerls derited fron 1, 4-addition aril Oa and
3,3-addition union. 5According to the
pICCI.S.,S, however, the poi:diet-tun - 'on
au...tying 



to insufficient uni tie obtainable tiolocricar
weight "tud, the process as not Lucie:4 fist
Liocutecodel. production. Cltecion CO [ 004
Literncure '1 E23275674 ra:ictetedure 3t US.
Patent Fe. 9,320,164 [PatantteTa ills, 31
a5-A-111-082269 [decent Literaturd 41 CP-A
UCC5-200593 [Lucent Lideldture 5]
Ce-Ad:4131-999299 [Front Si teracure 6]
ad-A-23C4-0184437 Non-C9tent Literatures
[Cd18] 2Cr-da ten L literature ] 



2591. [Non-Patent I.:tuna:ticelect:Ian 2003
(11ad , 9967 Chem. Soc. 1001  75-2223
Hen-Patens Li41 Cr. An. Cseci. Soc., 2554
1127; , 4482 Sods pr, 2tCC    ]vrlcalyrcrL-ten 



The present -uver r:he: beer, made8pcbless
described Those. 1t I.e Lherefore an ebiees
invent(3 provide coboSymere aS (ch AdVe a
do-idle bond  SF-2223 3.0 ciii are substantially
frac of nneatui in the Fain chsin, sups' guiera
which haoa a cyclic Llt5L ande substantially
frac of unnalnaar.ed toittel ill Line mad chain,
and stores:sus for egonsmisaily syntnss35i55
the 5 soboLyirs by sspolymeri sing
laespensrve and Low-boiling eLhsaiede aad
general con'ingated di ere such as 1,3
luntad.iene. Solution to Facc'eg 303203 



iL04S car tied ClAt stlICLIS ta aehle above
obi. copoliinarinefedr of al. least ethylene soda
donjugsted diene in :he presence of n specific
addithan 001 gives a zopolyiecr which has a
dcullF bund in a side chain and 11  is stile
hafdially free of drisatudatco bonds in the slain
chain or a copehyner adding data a cyclic
structure in its fain chain and as substantially
irns of nrsat3ga:diel bends in the Fain chain.
The present invention has bean coaFp3eted
based 0.1 Fie finding. 10021]  22icactec -
aincd by copolymer:, wherein d Aral uniis dad



I (2) based on allanitsd from coniuqeted di are
..ntal from 1,2-addition ot the oral ucetod
dtene and hnving sl de - chain Montle bond
roprenent -n Of non, structure :units resulting
from 1,1of the conjugated chine reoresent
to 3 men, structural units resubtbng from
1,3-add- t ion Of the ounjigatel giene
reprennnt C Cc, 3 1:1015, and the totes of
structural -31:1 TS reeL,: Ling from 1,
2-addit1or of Curl ngated 10 diene and having
n cynic:24.4003111e skeleton nod ett3c:ural
UMUS resulting from 1,2-adolition of _h.
nonlbgated dieno sod having o I
O-nrciepentsne skeleton represent 4 to 100
molt. 100221 rally, the total of tom ST.TU(..
seala resulting from I, 4-andr tint of the
ocninganed diets nnd 7he svtdotnd-al no it:s
resulting from 1,3-nirl[t[on of the conjugator_
di ere repteserts 0 .0 3 molt based. cn ail tne
striotural units derived from tee conjrgated
diene in the cepo_ymer. [00231 20Preferably,
the tots) of the 3trI unit. Prom 3,11- addition of
the conjugated diens, and having a
1,2-cycloprocare skeleton acid the
struitcrerecoILing 



from 1,2-addition of the conjugated dienc nod
tet[ng oyolopentane sktvaton rep-earnts 15 7o
19 moll cnnad on  Imhertad daenm Ln The
copolymer preferahlT hasmoieceaar 5ve_ght
of not less than 20,022 an canasared by gel
rmdflealiom chrmma-cgrayhy (PVC maladve
mc 1:dips-tyrant:E.         Teo ccgaTodr
p-sferably hat a glass taansttIon eltr,-,_ure
(20) of -CC to JC d: or dnaa. ted have a eltdde
pranal t- an renp:e [di L.,,, atttotafetably has a
md_ping pc:int ,Tr:, 12. of not more that [3350
or dose me have a ndlting point. [0025]
opcipmcr mgmeraidd in the invention
ccmgrirms L least et[ealene and a conjugal
aed diene in the pm- sense or 15catalyst
mcmpri 5: ng the followang (a) and (B): [M] : a
transition metal cdrpondi [a.,:dt] a_railsan 



adtal /Lem selected from Group 3 to Crmrp le
sM the ge :a) at adds, :deTgl 22[8-1] antot
(0-2, an odesassiamanam oxy-ccmpourd,
,R--3) a cdngcoadd capable of reasting with
tom tsars:y/1ov rat accapcnnd )A; to term an
ivn pair. The transitc_cn mesa_ comgddrd PS,
35 pre:sr-al:1v  13 d by Corrals ( (T n:hesiii L
isaaiouln llue.nrd or neutral ligand          P. is
an atom :R. e ptcap selected ir robe gratp
nonsiaL lug oC a hydrecer, star, halogen
strurs, hydro:: bon groups,
hanarnoyuluompeunt reside-as,
axygerroorhaining groebs, 



dr-containing groups, niLrogsa-coneaining
groups, Leaning groups,
anumin-ttagontateards groups, L thning
groups, halagen-go -gaining groups,
oon-oo-nooioing groups,
germahlum-cantainlng groups and t igroups, Q
is en aron selected iron the group none i at:ad
boron, nisch, german' um, tic dud lead, the
position .151th stituted aryl group, a
sabstituted aril: g :OUP 01 an oxyaydrcharbou
g race, rz2ensubstituted pyranolg rusubstitd
pvtszniyi gnoun, - is on juin, ger ofh 3, 



Ih is a transitionnate I etc, sulached from
group 3 to Group purThlaiS table,  .111-2223 :
1: is sal e'Ogor cexygen atom, hydrocennon
goxygen-cent:inp nul.furennutaining grumps,
nitrogen-mord:a:ming berChp bcron-ccnraini
op gro.p,s, aiuminup-contaihe ng proipx,
pdespheruseccntaining groups,
halogen-containing groups, hone a d.cdpc
compound residues, ;Ili genccontairang
groups, germanium-cents- u:ng grasps and
tin-onnts ping groups,           r tsnoutrn: Ingard,
an inorganic sant, ar inorganic) ccpbonud c do
ormsnometallic cempohmr1 <ri has an
eloctreh 12 donating group, m me a numiser
satisfy 



wteuullsiorsreatar, the mlurall cy oh atoms or
group; )1 may be the sane sm di f 'Semen.
from sacn otter, end the plubp.brte of groups
Y. mat be linked tsger1.2: mc dorm a ring,
she. 13h I snLeper of 0 to 3. Pref erehl yr 5 i
Fohmu1 a ( i) is ti ition at compound se seted
`3,3131 tna grenao ocns. Phydrcbde
(2-mesitylpyrarci 1 y I ) IP-mite:1p)on-1 borate
7.3 3-3.03.iLlir. Lidohloride and
Ihydrotrisjarmesi tylrmmizol-i-vd) I borate
7.1:co2iu,1  21-2223 100251 Pre rarebit, he1n



gale ;III below 10029: 100301 7 :ruby 4 tc
Group ICnd Orresent from one anciagar and
ace each e 0: 20 cyricocapoon genip, a
CHhalogenated hydrocarbon stoop, a
silicon-containing group, an oxypea-sontatning
group/ a e a:lee-containing group, a n ittoser-
(.01i_crILLELT group, P '1551,5 OT Je.
cunieining group, a hydrogen afro or a I a
_rya, atom, and tart of those A., j5wer__
gL-olapS gay be linked togethen La form a
ring in ecato'natlslob tlit carbon atoms to otian
the  SF-2223 IC 



2' and X' ace -bac sand dr di fferent from east
otter and are each a hydroca "bon group, a
halogenated hydrocarbon group, an
oxygen-containing group, a Calf ur-ccntairil rig
g coup, a silison-bor ,aining group or a hal
age:' atom, and            is a diva 'ant
hydrocarbon group, a divalent balogenatnd
hydrocbrbon group, u di vaidnL
silicon-contain:lug group, a aivuc erit
germanium-contarning gritty, a didalunt tin-c
=flint ng Froup, -C-, -CC-, S , -SO , S02 ,sm ,
-P22) -,ill KR) -,or AlF- (wnnrein R :a a
hydrogen IC atom, a halogen atom, a
hydreca-hen group, a halogenated
hydrocarbon group Or all aflozy group).
eitaferably, P0 and RI' in Formula U17) are
the same Or berIereeCr, 00 hydrocarbon
g-eup, 0 halogen,group, a ailicon-ocetaining
gred.p, an oxygen-containing go
clap,salfue-nonia-rg group, a
nitrogerdbitbinin0 group or ein-containing
gre.up. [00311 23 and R5Fondle. Id; ate 



gif recent from each other and anaa C to
hydro 2031rocarbon grenp, a
silicon-dont:a:fling group, an
oxygar-pontaining grade, a rui err- sorbairing
group, a 0;dr:igen-containing grump or a pbc
ephorus-eor raining group. 00021 SC-2225 d
fThLECIL r4,2T1 each ctbor and afa each a-la
roma t Ic grouph Pre=araf15G rite L'anait'on
motor- COMprOirl (A1 la 5[Chou. 2]  CC3f1
whoa-n:1.n0 F ra::s i:Icn macal atom of
Group5 Group 5 in the peabodic tabla, 15U1,
af and R1 are the sante ord]ffe.rettt fro, one
another 



ant art to oh a hydrogen at cab a hydrocarbon
bropp, a halogenated hydrocarbon group, a ai
1 i con -conLanning group, an oxyga,,- bon
tarring group, a aG I fur- contahninh group, a
inina group sr a phon-conLainlna croup, 15R"
is a hydroharnon group, a. halogenaton
nyarocaroon grono,      allinan-contanninb gra,
p, an unacen-containnng a,nop, ail
faahoon5aininu group, a nibrogb, ourucinic,
group or o pro aphp-nahount pining group,
SF-2223 when In, P2Ph dr-e each a group eP,
acted al-on rocarbon group, a he-agarate,:
hhdrordarbon group, a all circa conLaining
group, an oxygen-cone.aining :fitly, a
sulture,nonte'ning group, a
hiLiegen-containang dronr, and a 5
hhcephorus-sontaining s-oup, al and ift, and
Fd and In are nor identical. at the sane t-gree, 



parr. pa the acyjacent groups a.a,F.3 and 4
a.ryhe 1..shed together to Sorra a rind in
caprotnaLion ei in t. - carbon ptcain to bh.bah
the grpipe are banded, IC2,5, ha, kb. n, ?9,
P.2", 13 and :33' arc the Carla pa rh fearer,
fruit one another and are each a Ca a,
nydradearoon greup, a Say, h,elocedaibed
hydrocarbon group, a odac cnn-containing
group, an cxYgan-annhaining h'PeP, 2 hu
'etc-eon-taming grcuP, a nitregen-ccntainang
gnu:Eh a PE-ea.:el:Fibs fcF1=Fininfr group, f
hvdragen atom or a ha laser, atora, and pant
Cf mhose adyaueet groups ray he :11-A,C1
t,:gejilei to re= a ring in conthnamer ahlea the
carbon atoms to weigh the gruips are bonded,
Shb are the sane or different area each adher
dnd are each a hydrocarbon Trade), a
halogenated hydrepadthepr gtahp, an 22
oxygen-aontaining group, adr-containing
group, a aiLipon-contabning group cc a nal
organ aLop, and 5 is et divalent hydrocarbon
;hoaryealent hal hydra pareenn group, a
divalene silicca-canta dui ng "'Pup, e divalent
germaniuh-conmehb nra graftp, a diyarent
R7-2223 -NR-, -7(411-, -P10) (P3-, -BR- or
-n114- hchathchh R ia a oydrchea aLom, a
balccen atom, a Ihdfccoarhyr; dryrap, a
ha:crenated hydre;Rscut catsup Cr an arkoxy
group). 



Mora plefhrehly, the transition meta] acmpotd,
represented by Formula ditt1 heloam [00351
[Bach. 3]  ( I V) NoLal atom ct Crust 4 7, (7::
IC11103B   4 in the aeriotic haat, and arhLtIer
an-.:K are each a lydrogea atom, a Ct_a
group, a R3c, ha layenatcf toydrthaarLY);)
crouch a NRR-sensaininC drnsP, an
orygentcontathang group, a fur Curtaining
group, a nitrcgon-contalvfrh) group or a 



SZ-22 27 part a'jgroup rinsed rtgettcr to form a
ring 'nions with too carton phone to plAch the
groups are bonded, PR, R2, IC, IC, 52, PIG,
iltn and R arc too same or hi fterer. 5 from
trace another and are each a O.tr hydrocarbon
group, a Si-to halogenated hydrocarIen group,
a s'CM,earning gcup, an oxygen-a._ -.nib;
Troup, a sulfur-goutaining group, a
nitrogen-containing group, a
phosphorus-containing group, a hyjirigoo aLtot
or a halogen atom, and part eit these adjacent
la groups nay no : 'eked together Lc form a
ring in coriciratiop dill( the carbon at ons to
btich the grcops are bonded,         bh and IC
are the same or dtherent first each settee and
are each a hyorocaroon group, a salogenated
hydrocarbon giord, 



ati tart en-concerning group, a Cu: h ],"
conla-ning group, a silicon-contain:gig TUC up
or a ha:cigar_ atop, and         Y is a die:sic:it
oydroca dorm( drone, a divalent na: ogenated
hydrocarbon group, a aivalont ad. CCT:'
CUIlL,,,,11,1q group, a It- -2(C) tRi , R5 or
-(thR (-dbereln Sic a nYd'n'gen
halogen atom, a hydra:art:oh. halocenatza
tvd-ncarh-nretronc urea: alkozy arced).
Prase-ad y, r: ,Thd cIC inare the soon, or
different from each other and are earhaCh 2D
hydrocarbon gig( id,  Sr 222?
21 CI 2, liancgenaued hydrocarbon
groupsilicon-containing a nitrogen-containing
group or a ptchiporum-centalaira graugh 



Preferably, 50, 57, Pt and Pula SuricuTh JIVJ
are the same or different :rose one another
and arc; Each a n.bydrocarbor group,
ehalogenated hydribearhon group, a
dicontanntairing group, an cxygen
-edit:waning group, a sulfur-containing group,
a nitrogcneocntaining giicur or a
rambling ercup, arid part of these adjacent
crones Tray ho ti stud ogether to form a ring id
euritination with the carbon atoms to which the
grouts arc twinded. j2C38] Proferbolgh part or
ffe adjacent groups Ys, a', P le  in inortirla
112) may be licked together to torn a ring in
cc-shita:ton wIt It the ea Chen dregs .c which
the grours are bonded, and W.', 5", RG, 57,
WI arc dd ars each a Cusig hydrocarbon
group,           halogenated hydrocarbon group,
a di I 'ner-dorta -'oh cg Pritish
ai,oxydeh-cchfaindius artril--containing grope,
PreferablyIn kormula sly) in an a-emetic
9-nap. Preferably, the Lransilion metal.
compound ill, is  



66-72r1 f0G5 ?] [Thep. 4 M=LX1 Rfl V R5
Or-c-Re r F05 R5 Rs R7  F01411 5wherern 54
1e 6 In the ohrtcta are cccli R2 



,oup 4 to Group  ant gd ace the saws to
differehL freak each ether and carbon
qcsup,cme] teenaret-aa 10 typiorcarb
sxYgerreeggetgine geohP, a
cdterrrecaLaihreg ortacy a nar,ger-gentaining
group Cr a phosphorus-err ,,hiirg group,
R', RG, 112, ge, Pd, P 5,and c'' are thesamc
ordifferent trot one another scg are eget, a
Cyr: hydrcearteG group, a 02,F.
halogenatedhydrecachonyroup, a
si'lertgyte:_dilling group, an ogtger-sehtairgrg
ggaup, a aulturroorcairong gurg, a
rgArcgenrcendaecirg coGuchoruc-contetniGc
grorp, a hyorogen stem or a halogen atoppart
of these adjacent  0E-2223 groups may be
linked together to tor, a ring is cobb,inatior,
with the carton atoms to 3hich Lhe groups are
liondeo,         Xis are the same or Citteront
from each oLhes and are each a nydrocanhon
grimy:, a halogenated nydronarbon gamin, an 



5 nichiciehhcfcainhml groin,' a
selfganconladaing group, s si tiogn-cormaining
grocio sr a halogen aLom,         Pisa divalent
hydrocarbon group sdivalent Icalorena led
hydrocarbon gr cop, a divalent
silicon-contains:an gni diva:Le:1r
germanium-containing cr CA: p,a divalent -Ni-,
-P ;Pi-,101 iS) ,Ali'. :Wrier= Rica  hp-aro:gen
OM, a halogen atom, a hygrocarbor grong, a
halogenated hydrocarbon groop or an alkond
ercup; . fleferably,:in norm.] a PSI is an
arylalkylene group or 13 sr arygrOop. it 042
are 05 different from one anotlor and are :a
20silicen-Lecntainirg gcoun, rur
oxygen-containing grimig, a sir:Sur-containing
group, a nitrogen- gcntanning group cc- nt 



osoherusagormaining group, and pan-
ofadjacent. groups coat inh LI e groups are
bonded.  CF-2223 Tereer.ta ta according to
the invention atimi- d surstentaiy free of
unsaLuhated bonds in the main them and
have a cyclic stir-actinic (in the flair chain
allow excellent nrcinerdies each race athering
resistance, hesa resistance, oil resi star no
end cold resieuance and haves low glass
fransi ti on  ermerature and excerient coif
realstar:ie.           The copolymers according to
the invention all at are sitestenti 11 y free et
unsedurated bonds in the main chain and  ave
a cyclic strusirre in the main CI-He:L-1 and a
douPle bond hr a side chain show excellent
prcperties such es weatheeling resistance,
hest rest at some. and cil reale:Lance, haves,
lei,: glass rdliSrtiVil temperature and exce_icnt
cold "rei statue, and tem@ creel (era
cresslinking efficiency and modification :Mai ci
enoy. In particular, the enpolyrkei a cell be
oicaslinied or modified it peroxides with
exce.ilart ea-tic:Lea:op, and are also 



sulfur. Yresseinklug the comet yenta with
ilinleo products wirice rave e low surface
stickiness,e fine of 111:1:cond1 babble
contamination end have excellent thiermai
n.,?fillgstance (teat restaiance) ern: collapse
tea:mita:nem o0411  Sy-2223 Farther, the
pruDes sos arcceeing to the 7. opn Iat leo
ilubte and mitn rondo ar:rap:e 1 scara. OF 00
5.011(47 



illustrating too1 king stales eh 1707eresin
7:Depositions el Examples 3E anti 35 and
scribal 7, Can rat- vs Eye:biles 17 and id.
IABOOTHYNTS he to tbelt 15uresantirvontd
on is altalned by     .olynertzdng at least eth;
diene arid a ccniugatod dietd is aharai.amizee
in that: 13 aat represent 1 to 110 eel% of all
ihe monomer units in the riapoliase 1 nnita
dancednn the 



conpuga ted dl one in the copal-cm 1 aol ma
resulting from 1,2-addition of LI, tu:Pogatad
din: side-chain alembic bona represeul: 0 by
PO role, stratt  Si-2 223 resortlisp trot 0
Lsstruss,ase, unit. the conjugated diene
revresent and the total of structural_ units
-enall.ing fray. I,2-addition at the conjupated
flfene and having a 1,2-aye:lc:I:sopa:w.f.
skeleton and structure ant ta feet:le-Log Prep
1,2-aeditien at the coal coated diene and
having a I, 2-oycl opentane skeleton represent
4 is ICC :waif. [0040: -as 'nye-tierao to as IC
'dot: his bend present in a al !JP chain will be
arse referred i7C) 3E a aide -stain double
bond. thenide-cleat-1 duelsle bond is a
carbon-carbon dent] e bend derived front the
con.ff,Egat ed l0043) 



In the Itiention, the above proportion o t!
vivestaval gnits from the easjaatied discs
relative to nthe monomer 'it its in the
coporymer irldi:IET.e3 the proportion cr the
struetana I enit a Iron the con:la:rated di soar
dative vo 100 mei% 20proportions of the
et-unitn tat Jolts based on al I the attanciaral
Uni Ls derived iron the conjugated tiene iii the
'copolymer, name. y  CF-2272, 4--addil on of
the cenjugal-of the structure units rEsl, 1r ins
:ram 1,7-adEritacn of the son jEgaLed drene,
and Lana of the total of the structural units reel
Ittrpra 1,2-aarri Lion of the conjugated di en,
and having a 1,2-eyelopropene sheleron and
the structural artita resulting from 0,2-addition
of the ernalaciated diene and -saving a --cc
vlapentane skeleton, indi 17,e1.e :he
proportion et the structural uti.Ss reyuluing
frond, g-adan flan or the ronjugatca 



10 of roettp_al unfts resulting from
1,4-addition of the conjugated ient, tha- of the
sLruts,,ural units rear:tin:4 frau. 1,3-addition of
the conougated di En e, ana tE4,_ of the total
of the ahriaLhorh:hl illthth :he:hal:111g from
1,2-atdo.ti on of the ,0:11ugatea eieno and
kavind a n, 7-royal :Trepane skeleton and tie
struenural units ISteevutLing from 1,2-dentti
on of the conjure-rod drone ond havir g a
1,2-eyclarpenrsue skeleton, rostestivaly,
relative to 1CO rtora or ail the structural units
do triorad fres he gurPhoated diene in the
copolymer. :1042] 20The 11. afi./cant lactated
diens copp., derived from a ccniugatEd di a
he. the stricture rnits derived friar d rkrCurratef
then that are present in the cops; yrrer inn
.ude s-rroLural rah as __salting 'tom 1,2
-addition used  0 include 3,4-addit I.r1 pa a
a-0nclad-iiene and having aide-chair: dm= e
bond, s irouturai unite =nig tiny hum 1,2-adri
lion Used herein to ,n,-; ale 3,4-addition) of a
conjugated di aria and having a 1,2-ure:
epic-tan0 kale Len, and structural andnee a
tId= 1,2-addition ,Uted i:ere Sri in incidde
3,4-addition) of a ionThaated dierie and
haying a 0051, The, a-rottared unit t re -1,
'4Iron 1,2-addition "tea 



henain to-addition i of a ectjag,:ediiene and
having    1,2-cycloproune a kale Lon are
atrottura_ =it; that rave a 414, ea-membered
ring ;o eyeloarnpare ring, in the main etun
result-mm '717,1 1,2 -addition {used nate= to
',delude 2,4-addition, . The atucairal =it a
resoltita from         =ILI= Haed herein to
include 3,4-addition, of a zonliugated di ene
and karini, a 1,2-c yelopentana _skeleton are
no root oral unite to at dace a 3, aeuembe red
una ;a trialedentate ring) in =again chain
resulting due 1,2-addition (used tortin to
Ina-n(1e 3,4-addition) . 20[00511 tiea
1-addadion of a cunangaigd diene, and
afro:tura' 001ts neanluinq from  iaddition of a
cormagaLe, cia colts ree-.iI represent 0 to 9
molA, ems the abirmtural units' reab1f1ng fres
1,3-addiuien ea a conjugated deene represent
0 co 3 aci1 ei ail the stmictural tales derived
Orem a earjugated diene in 



3 the copelyghi. 300.32]
eipveUl_cbtarn , the term 1,2-adsbi ern Is L.
include 1,2-addlui on as wee 1 am
4a4-addition:. In die copolymer of the M-menti
en, .he str ettaral units asajugatee diene
re-Tres-Esc 1 to 90 meld, ly 6 to 6:1 no-A, and
:dery preferably ? to 8:: mei a of Tr tbe
c:opolvicec of the invention, tbe structural
units It resulting teem I ,2 Lion of a.
conjugated dilene and having a side-chain
rouble honi regresee: 0 to 90 molt, breteraelei
(he to 90 HIC.1%, and MDfe preferably to 31
mcg..1 based on all ann. strevAe?a1 Uflii
derUved theca a or  30 100.55] in the :enultirg
Prop 1,4-adc 



ad dicce raps  ri Sc' 3 bole, the structura_
units reauttine Pr QUI 33, 3-addition or a
conjugated there represent 0 tc 3 role, and.he
tolirl of e structural cults reacting from
1,4-aaartion of a non Toga lcd client anti zinc
structure:: tnite resulting tram 1,r-oil:ILEAon of
a croup:crated dierie pre:ter:illy Ley:zeal:is 0
to Uncle., and more preferably the structural
((lints rcoulteng LdatjdiLionaf a conjugated
diene represent 3 mole and the static:tura!
units reotelincr arcs 1,3-addition of a CCU,
jugated Oieue reiprosent innsi( (that it, Lhe
total at trio structural Trslts resulting facia
1,4-adtritizr of a :ton:is:gated diene and the
structural nu; Ls result:no free 1,O-eddied, of
a                      ene represents 0 Teo *), based
on all the surest  units det'y 31 from s
conjugated client zopolyres. LCO56 wnan tht
strEctural3it init a cot:Twisted Littene and the
stress,resulting tram 1,3-add 1A30n of a
conic:gated dizno represent the above
proportions bassi( nn all (Le scrustural units
C...e3" 3.7Ad f1,313. 33 triprotemeinie in
weatncring resistance, Leet cestistance, 



s' 2223 31 efficiency. The above proper-Lb
cl.s also ensure that tat copnlyger shoes
excellent prcperties an at ES ,7.0Ce.S LS
_harmer aging resistance,e properties ant ra
5ahLi he rota! of the     Luotural units
restarting Iran r,:ion of a conjugated diene and
teethe a 1,2-cyclobroaanc aro ercra and the
senuctural units resulting tram 1,2-additian or
a canjugatch iiarl havina a 1,2-syclopentane
skeleton rerreserls alta 100 still more preierabi
y 20 an CO Toll based on all the structural
units derived from a conjugate. diene Ln the/
ouaolyner, 'rho 1,2-cycLogarapahe al:tale:on
as a ohs or trans three-membered ring 15(a
asclapronane ring.), and the ),7-cyclopervane.
skeleton is 



a Cl a or Lrahe live-merbered ring (a
rynlonentaue rine). Lbe esparymer of the
insen:inn contains at _Least one of ohe
1,2-cyslobrepane she eton ard :he
1,2-oggicrentane skeleton, and hay have both.
201005C] The copal gee,:p average =leonine
ane.i 2ht as ahranatography ftaT) re-stint: to
pal ye)rod agaly,tj relies) clock less than
2:),(S):). The  90 14,JWel,/ , the weigage aol
ognulater Ts usually not none that,
10,020,000. the cenelttner 5to 3,000,000. lf
the weight 6,..000ge molecular we Cot t'a& ow



ttis lower limit, tto copolycerbe poor in
necianicar 3t7 ength. 10 Hie. weight
averagean welh1._ is above this :Toper OUch
0 nne CCp0_:01,31- nay show row a:Montan
00 out pattibility with other resins. The
nolesalar weight average net neat or weiyht
curt tne polystyrene-ca.Lk:rated natter eve
race moneeurar we trot Pew,hin fweight
average colenular than 15.1, preiaraa'y nor
mope _bra 10.0, more pro Carob' y 15that:,
9.0, and still afire pvc tecehiy 'u :0.000 than
5.0. [0:11,0j The cop% [year of rece i1:0ent
ion oaually haaapl ass etaper-u- (101 of 00 to
30-C 1 scant:trig caloricet/if :DSC, a- does net
Ildqe a glass 20trait 11001 00 tent-eat:Lire.
The class transit- on -sniff 00.000 is 



preferably -Cu to Of C., an" Tole ',ref erabLy
-Cu to -10'C. further, the =polymer hos e oe
r:i.rg print. 0101) deterratnec  SF-222a Pint
Isesabay not rotp Than 1202, end lapse
osefetabLy not northe ccppsymor pas a peLti
point, LILe lower :emit of tho mn.ti rg poith is
nor particuLarry point oe the popplynet Is
5usually not loss thnn 12'77. Wh fps cspolyter
is amorphous. LOC 601 21s
descria7Lshapolymer or the invention is
7pLgat-pd 



Cldrone. 75e ens57hp,P7ed
'2Ie:aalsnotcnntinal s usual amtid-rucril, a
espjnahaL ad d era repro Latneuu.
CH2=CH-C=CAI -NR2 '0   2-butyl
-3,1-butecicro, .laiieriy1 1, 3-1it-eadiene,
3-3ei.11 1,3_aceene, 2-hoptyl -1,aciiate, seed
dinned nay ne uste dinoly, or two or :loft -nay
te _10:1  A oarticutor y prefaned don'ts-ate=
iidrone Isinexpensive auf: has ex, ellerit
odisoLemerizatility one erreefficiency. lentr 



1,3 huic.acIi an e Is used as the coe1ociated
di eiue ebta enable topelyruir noviryr cup en a
side thane as a aide, et 3111 i0tIele deed. Id
en the copei yealiC acidic 10:1 ti, etted
1000iene ixarpics of eadi t inca 1 rilnlICM&ES
include tido a-otetlts, der faliteS 20 non-conl
ego fedyenea, de ri tiresass thereof, c curer e
end a:err/atices thereof . I C015- Exouplon of
che 2,20the elocleativea ifs, .1 i:ul ode
a-olefins such on orupvc cr1 I, 1-but ens, 2-hut
one, 



SF-2227i :doer:tar e,hexer-ie.. 4-hopteno,
heactone, 1 leandeconc,1-
1.-adecene, 0 heLoddecene, 1-texacccona,
coLaddcane, 1-eiccsone, 1-mathylsoiene,
1-esthyl- 1 -pen I: tine, 0fiaeLligi.-1-pentanc,
Seuenlyi 1 hexane. 54, 6-dirnoringa-1 -hexane
, 4,4 diudihyl-1-Dentane, [006.4i thisuples of
styronc and thelees thereat O:ralads atgoene;
vets- of duly-alkyl styranes aucdi at ofnet hy
heti:fere, iroviethylotyrena, porrethy7 styrene,
a, p-finettylatyrana, crier:]:via:ozone,
neethylstyrena and pietiex:yr-one; fanoiScool
groad containing oiyedao derivatives sac at
vethouysigrere, ahhosyst gran, yin-giber 7.CiC
said, goshol o-chlosostytena and
divinifiteuxene; and d-moohyla [0.0671 



Exam, let at the cn-coni ugat ad di Rues. arid
CI: It1, 4 voctaf -.are, 1,stollen  SF-2222
basins t Ova, tie I eel 6eu ode 5, 9-dirn-otnye.-
1 4,b- den,. iane -           These additional men
-mar ray be Tsed single, co two or note may
be used i,,00mbins 10269] Moen the
cmpolyirecontains stroctor.-s emits hum the
additions structure 1 '1:01 he '1,151.:,clia're
above 0 moia to net Mora than 60 nun based
on ale toe, monomer units. The strhfurors..
units from tie eddie. i 0.dgstone:see (5) are 



20 ureteral.). y these derived from it least ono
monomer selecuell frait ..vs a-olefins,
derivatives d are of soy sane and [0071i
:000lynort atIsle :19cc ease.._properties
15such a,, ,,,r'ae:e ba-does,, abrasion
rseiaterce, vibration ion properti so,aroperties,
wort:tering reale ranee, ozone resistance,
tbernml atrium resistance, ow-temperature
properties and dynamic fatigue resistance,
and also have gooT compatibility with other
pais,: resins and fillers. 20 Thus, the
copoiymers are a:A:ably reed for the pop/esti
on of el.upei artistes sucn as aulmanoiriie
parts. !girl 



or oroducen nticn ill be described in detail.
22-2222 lCoro
cording to theis-caption Ls a ',access too
oroductor trio copolymers
desrrltredhereinaidrvo The copolymer prodder
i on process includes copo gal iiine a least ring
I one and a conjugated di ece in rho pro a or
ce ha ar addle Ion polymerization corer yet
Mimed of the following fd) end (S);
r =nal :::cr; metal coepcund having o transition
:seLal at on selected. SeemGroup IA of the
periodic one j3-1) an organowdeaille
ocenpotunb ;R-2) an or ganoe luncots s.
oaf-compound, and         (8-3]; a ere-Pound
caPabte of reacting with the; trans met,at
spedohnd (0b; co form an ion poll:. and ftd are
also r 



components 1J; and 0raseeJbio;ely. [0072] ri
the invan tigris obt 20 cope I euteri Zing
ethyieos and a conjugated dione process
which involves copolyneriratice and other
reactions Inephicated and econewicol ;y di
sadsar Lageous incororterciol Jo because of
the plurality cO steps for Lb., copelyper gereir,
its reactions other tarn the  3F-2223 copo
ymar] taugforreaction yups dyne r wnh-h-ph,
hued 



by rrychugteri2i]w] ethylene and a conjiL3a_ed
diene and in which the tat no of otchwAelya
units resulting f roar 1,4- addition of ',he
conjugated dioth and 5:Th(3Toral units recut
t],g fin: TI:    3- addiLaon of the renjugatod di
eng represents nmte that 3 mod% or al T.
theetructural. units derived 7rou :he
couPugated drene In the copal ymer_ 103731
10Hero]] nheh ow, the cosupnents (A) and th
will e tesctUbed. [TransIO2cm lusted
compoanas (ii] having irarinition neta_ atoc
selected from Group 3 cc Croup 11 at the per i
cafic table] The ardithen pc Ig,er- an ion
catalyst used in the 15 copo' ymet prught Lion
process at tan ithenLion contain.: a transition
mono I comp:n:11d ]A]. which has a trans] -tor
heLpl aeon selected from Group 3 to GT CAT
11 D.E the periodic tableDC74] sitien me 20
tramsitian metal ator selepLed from Group 3
to Gry 11 of the periodic 3ao le are those
-opresenL ea by Pormniac ]7] to OY he) ow.
usual emeodament, a 71 nu le _reception
metal 



in combination.  SY-2223 10371: prescntid by
Panic aIll LmxiaL nifoincla, 1 is a tridentate a
craidlia and or neutral liganM repteaen.ed by
-111lna. 15           R is an atom or a gi cup
selected from a hyonagen atom, ha Jug ei at
car , hydrocarbon groupa, heterocyclic
compound nitrocennocniaining croupe,to,
mintainung grouPc, la aluminum-cam:ant:bug
groups, pcntap liens !, on. al:Ling CROUPS,
groups, silicon-smut:11 r' lig groups, 



germanram-coneoiprimpe and Lin-containing
grooms,              ib al: at XII selected tram
beran, carbon, silicon, germanium, tin art lead,
ismpyrasaiyu group in eb a-h at least rho
posit: on
gr ituted aryl group, a C,n,: higher anktC.
group, a cynics I kylen amino group anon
obyhydrocarbon group, rt2 is an unsubstituied
pyre7.01y] group Ira substatutoS            is a
tranalinon metal .attom sel 11 of -he periodic
table,  al cal1ur-containi.I:1-containing group,:
boa or ee. e_dillielq groupsirlos
phosphorus-aorta i ny gip 5hese:coy-a:Lc
col-aboard: r_licon-containancs grca 



garner,- tar confbusning groups and. t- ?
containing groups, compound or an
ordaaoceta- lac compound and has on erestrn
moat -'no 0 in 5 0,3rnbez Catisfying the va
lonce of when is is 2 or greaser, the is-rurality
of atoms or Sior differont iron gaga other, and
:he pluralscf orcops Si nay he rioted cyan-ger
to form a riaty, and an fntoger of 0 to 3. 15Or
Fonsula (I), L ia a trim-sonata an(orutral
Upland repro:ranted by Formula (it.) below.
[1076] (iil to Forwrg a (ir( , P. is an atom or a
ggnuf,1 20 a hydrogen atom, ha brrger au0s,
hydrocarbon group ha..a.r0cyclic compound
rabianes, farbea-ocaa_aining groups, 



btu-on-a:rata irbng :troupe,
alcartnaacconbainrng gronpw,
nnOsphorus-sontaintrrg groups,
halogen-containing,  SP-2223 sizing ucan L
eining nroupn and tin-zontalhe   :yerorarr.o
groups, the care nyteJ.ict'.o'rooundresiducs,
the oxyger -aerie:nil,: groups, tee sulfur coed
aining groups, the P nitro:ion-corral:inn
grasps, the boron-acntai ring groope, the
aluninum-containing groups:, the
pluiesiEcrus-containind groups, the
halagensagniaining groups, the- niH. non
iscaterning giouos, the gargarThinxigin.ainion
growps and the tin-rant ai nicz groups inolirie
atoms and draups that will he described dor X
in formu1a tI 1r. Formula (if, Q is an atom
gelFixtel from boron, careen, selected from
boron, zar:,or, and salicon. S2078] Tr P.3 puls



the position in suhatitat el sr Lenan
unsubstigutad aryl grou a substituted aryl
group, a nihigher- alkyl group, a sl group, an
amino group or an oxsonydrociarbon group.
20Example:a o: the .1116U1:.sLit tate:1 aryl
groups eiclucie phenyl. napftnyl and fisierenyl
groups. isamoles of the substitute: soil groups
include those cooreeponding to the above
tens olseti,dLed asrl groups except theft one
os maze hydrogen atone on the aromatic ring
are gulf:tit-step gibe nn, al ky_ group,
[00112.1 Iheferatlot 221 52,4PYIPhorill (
ractfyiphemi] group el a
6-dimethvipteny: grocp, and is fa), sularlh r
refers's: y0 pyra-j run:- in which the pesction 3
in 



satstituted with a 2, 4, r-Olima Mylphes,y1
ghts)p, 1 511XCM           In Fcramh a M ) , Pi:
is ed Lin.suhstitctoe pyrfaroj ur a nniortAtuted
pyrazoismE group. The subs's:LsLad pyr
gramp may hens described to: 2z' or may In
ouch that a pe other tarn hnc foal a) On 3 ' a
frillier anhathtuted with a 10 subsoirsoant
described far the schttiMntea1 oral_ group.
014111 I In Formila MA I,L Preferred
examples or Mac tramLab co-spoor teptesen
Led th formula (I) =hod 20hydrchis cl-as attn
lye em cut-i - yi 5-mac it)iip1-1-y11) berate
rtmccnicm hsLch: cs1de, potassium Htyrrobis
(3-mcsiMpliwywczch  SF3 



ccairich! It de and ot algyltrarazol-1-glh 'borate
Circuuioin raichIcritc, with hygrobia;
S-masitylpyra201 3 y11 ;5it ylpyre zoi--vil.
5born V.E. Sly Cenithr, trIebloride ant
Ihydrotrin(3-Fesity'syracol-l-u1);toratc zits,
Itiohlorige being mono preferthle. 101:i21
The corgoeng retie-cal:Ledby 'imarrathe ;II
may form a nCinp. eX ouch as a dicer, a
trimor or an n1 i goat-, by bondina
toggtheitiretet the neaLeal ligand Y. In another
embodtmenr, the oomFound may Corm a
bridged etc.F.Lure, for example, teneo
conycicrd, thaeucto the nutenne ..igend. Le
082 15Ppeciftatetal Orapetnge 



camata (II arc deonriherl below. In the
aPacificatian, 1he roeqtr)Cp may be
angreviared et Mc, Igte t-butyl group to I-Rn,
the o-aoLe1 group to n-Co, the C rine thyl s
ilyl group to 7118, th,e phenyl group to Ph, ant
the aPFee -1I1 group (The 2,1,
e-trimatnylpheayl ...jeans; to Ms.  r-2223
1-'241 72-ncm.    ,22.3  
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_ r I rr rt:1)rjV 11,19 \ t'r. MsViMs Ms Ms\:/"Slls
Msr. c' 0CI el 0." Il qN.  9mvpl,T) ms \vms   f_
CO ill.) k. hem . 12. 



5=-2'133   SF-2,2'1  0792] .C==. 14 ,  sg.3,723
33                                       aamaagnd rap re
nen teal byTuamala InayIa pecdaccd by, far
egigple, reactant a netal =3 g 13; 3f ,cgm
11delta and= teansi ti an aegel salt ia 7 at
:Thema I a 



graph I: 9.7 LS, thtcas Tr; Formulaaselected
from remiss 1, 12 and 14Pis-Labial potassitar,
sodium, Thallium or 0;0, and I a more prof
ereia y the dish. The letter ji.a an in Lase r ce
et- a, and s preferably I. The hatter 101 Irma
descri heti far Liri ("armada ( I ) . 10090) N, fh
Y,mc2 n are ai ff. and n in Fcrmuld ;7; in a
preferrec rh di;, titer rant 



15 represented Cs Formula (1) is prepared by
reacting the metal salt ((a) ma Forre lc (Xi and
ad transition meta( salt ;la of Ferimla
III an a sciutien or a suspension thereat( in a
nespadarsad vent. tramp_en cf the no:scaler
at:laminas include petreiumm ethers, hexane,
cm 1'.0,)11 t at rachicride, ca 'Then dasalficle,
22toluene and benzene, wi (di Le-These and
Pent ens he ide preferable 15007] Mere aol
Iha rIea::rlbariexample et tad production 7,
fmeta_ imps, Forsai(a  sr-2223 Flrst, a
thayLiwazad whack precursor of tha= !a
ar.iLion metal compound of Totrla. :11 dild
metal salt ;a; having a tr ;s
(1,yr-ere:Lg.:Iborate aidar.d 1, 



which twc uwflora pyrazolyi group= a-e
...baLitaled with an 1 =substituted ar0,1 group
or "r1 sobstiouted aryl adeug, en L he
pas:Lot:Jr' 3. This aya.tneats ameLIa by the
metasa descy)rad is                    the LILaC
where an isomeric Ti rube La obtained, tzture
is puriaied he re.C:rv.Lalla cation to remove
gait 10et ftiswnehs whist nay be casi y
sea..eLed he merry:its_ Li tat- L, andi The
resonant mrdbura 3 poe LfCLL wiLh w flash
column chromalisa-aph parked ...rah a
nentralizce si 1 ica pa) nw-aLert na, Lhereby
iseeating tea objeiti,e iscrten. rho
neutraTiwatL on nett, for silica gel are not patti
co:a cly eluting soduticm for the llYs(r roman
chredategreahy s 0eindiraletly limited.
EXIAMp-_luelen: include petroL osm attar a,
Lexeue, canton totraehre,a de, eahlaoh di
suirri as, ICa1 hes c , her Lei e,
dieh1shromethanc, ea !tar efiern ,
tetrahydrotnrar , d-ethyl acetate, acetone,
edbeaci, methanol and mi curt, el- L hese
solvents. I CO537 maLal salt (a) is added do
the iey 



ichsequently, a nompoadded, and tte mater .1
are reacecr with stirring. The ligutd
Ls:MIPS-Sara:ZS in the      reactica is in - he
tintre of -IY cr0 l2C'o, arc) preferably -IC 5LS
IC C. the hanpaitar seloent hash herein is, an
tasruglel disulf- de, tanitpe,te nr hanrene, and
is preCerahly Loluene Cr benzene. From the
resu1tant reaction liquid, the oransltinn renal
CSISSWan:2 OS' Formula ;C) may he purely
isolated by usual IC technique than 18
aiopLeri. Tor the ouritiontinn nit transition
metal compounds, ter agar', te eX.11,ISL:Ca
or racy:straticat-an. 1107I1 The aetal(a) aged
above may ha a complex                 sponding
to the tin 11111M complex except that thallium
is LIrap :aced by ootansierr, sodirasin. In
To-amnia (In, 14 is a transition moral atom ccl
Grout a to Group 11 at the periodic table 



Truro 3 metal atoms such as seaLu, I triu
MarraaC7 LISS-id metals, croup 4 metal a
1Che such 20as titanium,SSOSSail SSC{
SarSiSM, GrCala,rnO:F..:, atoms such aS
yanaitin, niobium and tart, Inn, Group E metal
atoms mint' as chromium, molybdenum and
tungsten, Grosp 7 metal atoms such as
manganese, tealre:lam gni, rhenium, Clomp 8
8-e L al at Sala each as iron, nutnerOrm and
osmium, Gough, C metal ateran such SS
20ban,  S7-2223 Groar, it metal s.ts palladium
and re .e'-.in-.rc, end Proufi 11 e,alzal atoms
such as copper, silver end dule. Of these
=tars, the Mrour, 3 mzbal adobe, :la Croup 4
metal aLces, LC,e Group 5 metal atone and
the 3ro-n, 5 metal atoms are
p-afe-ree,ytLrium, hal:Ilium, vanadium and
chromium are as uric, ran re preferably, Llue
transition natal atom M , zirconium, 



I ear,  trivalent or tetravalent, Group 4 or
Grout, 5 transItien metal aromii :be periceic
tabe, pa---eularly preferably L transition mote.:
ate, l! is tit .eiti..ifft or vanadium, the metal is
per ticalarly preferably trivalent_ 101 CPC
COLyd.r.Ocerhon orouu, en
oxygen-containrng arcup, a so
brun-contabMng areum,nitroden-contaaning
group, a boron-containing group, ar alum;
barocenteining group, plospburme-ountaining
group, a halegen-containing group, a
letera:cyclic UCE,p0L,Ild residue, a
silicon-conta Third group, a ;Orman,sartaining
gr cup or a tin-containing group. When x is an
oxygen atom, 15 and Wore bender] with e
lodble bone. [010:: br =ins: ,00d I od  ST-2223



pies ofvalude ackyl grooys doodadi and
ticogy]; Cdd cycicaLkyl groups sod]] as
cycloy,antyl, rorrornyt and adacantyl; alkanyl
groups such as 5cdayl Propedy" and
cycichedenyl; aryl a kyi g corps such as
benzyg, pognylarrayl as] pdanylpropyL; and
arid 9/tugs anc2 g orrIcyyl,haphthyd,
nothylnapIddyl, anLhdyg and ohenantnry_.
It.[0102]           Rkampflea a] - he
oxygen-containing graIrps [ h lade rdy group;
porody group; hydroxcl C]f OUP; hydroperocy
group; al kora]    grog?, such as phedddy,
rdthcaphoncx]ad digadagdpkaaady and 15:;
sphthoxv; ad-Janda-add}, groups arch Sc
phensahody and phony lei_ noxy; aces oxy
group; daridony] grouf drocia ;acan; ; edld
02.0 cjE0 up 



LC L331 2 2  of hc sus for-areateS r: cue
groups i nciude ok sucn as rothyado trit Cr
grodstraanesudigna ae, ober pier
1Sonatc,nada, parcluancsu -drat: , triord
dylbenranesulfonato,
Lrrisobutylbenzenssultdaate, pd-dl ore:rens
acesrlfonatd and pentad]
LI,:r0b,12.ell'esuldor.ate; SI2g rsuch as
SO-2223 30 net byl enlfinato, phony a LI -FL
tulfinata, pato, Ladd-grit Mate, arumettylban
uanaarluoron!alLa; flkaa.thfc graupo grouor;
eultato groupgroup; and 



[Dlos1 aroampios os ton sat Onsetio !no
clomps mounds amino group; arra rang
groups such as net h y1. an; no, limos
dierhylantao, ski prooyaarino, diaduaylamino
and la chianalchexylarsinc; arra:oilno groups
and alkyiarylsrrinc dinaphtnyl cora EC end re,
hylpherylarroo; and a_kaharrane and
arylanaue groups such as t S toetayl an: E
Loa, Lriethyiamine, tr. p]-Anyl ani au,
N,N,-tetramothy t eta y S en ed  aaine 15;
anode.; and N, N, N'tour
unylprosaylenedianino ',Opp Ka C5:
Pmempaee of L _1 .Pallonoin R as ;1
hydrcgen at off ann optic:maHy cuicraituted
aryl group or a ?alcga Examples of the
alurninum-aonhair anono:: Include Ulfs 



:wherein 5 - e a hydrogen atom, an ao fyl
group, an cubs:a:tutad a ry; grokdo or a halo?
err  [0106, Eafogarea of the phoslanco-us
SE-2223 trial.mtphosoh; re croups such an
tsarserphoaphine, tcihszeylphosphino and
ito!cyclonebyIptesplYne; tricry-phosphine
croups such as dri-.heninlphosphina and
rttcly1oliospt'ne; ohcsohr to croups
;pnospiedde groups:, such as
u.eIhylphosphitc, ethylphesphite and
ph:shy:phosphite;  tosphonaSs grouo; and
otosphluato group. isaacor the halogen-costs
ni 



)7-1L cluing croups hush as Ed, and am;
10chlorine-cent= in ,rug crours such as 10 C4
and Sbelc; and heill.e-containing groups such
as .U.b. Examp as of the halogen-containers:
groups rurther include balogonoted
hydrocarbon proubd 'result:no from rho na
agate: do;: of at roast one 'flyer:ten of ths
nth-soon Lioned boCrocorbon :EL capes . 15
Epecific csa=cdies of the halogenated
hydrocarbon 'droops incEudehydrocailcor.
groups in VEli oh e leas 11 cue ydrspe has he
en hstocenatad. C -20 uiduccarbon groups a
which at least= balsgencted are reset erabro.
20smagios of the heterocyclic con:round
resideset. ann.:Ludo
tropen-containing compounds sucn as pyr
role, pyrishne, psrieddine, quinonine and
triacine; residues of            co -a' ni up
coopcends such an c= L.s. acrid pyran;
resSduco of selfur-contanni up non orawds
such as thiophene; and residues  SF.. 2223 



01. esolLrog Stem thesethea
nosidneesubsuif'arkyl Cr alkoxy groupc. 09]
Examples or the eilicon-ccggaP g grout
trecarbonsisbctiguyed sily1 groups such
tricysingiexylsikel,
..rprhenvlsilmethylliphenyls__ lot nal yrs fry/
and ',gigot'. nylailyi; gydrecr tin s 10st jy:.
e_her groups Seth un to:nueSty-icily:2 other;
eglestitgLed alkyl groups rgeni as
3rimetbyrsilyigiutyl; arid
SiliCo:1-substitutgRdssigp runt as
primenhyleulylphony . 



[tilt framplen on the germs t um- cm learning
groups ft ore groups sorrespcncing to the a
fares:en-if ened siricon-oortst etrc grogoa
except that el I cog is sec:aced by
Ergmolea of tea tir-cemuairriut rro005 iingigde
those gromgm exemspondire to too
anosenegMtsmed eilieCT,Oontunrgog groups
erector the L Silt core is rep:acid by trn. [fill]
01-2223 of eroups X nto fort a ring. The lester
n Isat in fying Lae valence of 11, an3
To:rained depending on the vaiento of the
trans:Lind oeLd1 hat of X sa o.5 7Cs
-C,7:.ance the positive and nagative aided that
ate natter a indicates the an-so:sato valua at
the pal enca 01 Yee transition natal al on dad
she letter I denotes tuna absolute naitte of the
valenaa of X, a - 



etons, In Tore detail, whan H Is Tin and X is
Cr, p. is 1)nnatraJ. 1 I g:dungen n-aanornstaili
a compourd dat-a has an - -Than donatinhe
letter n indicating tin atanher is an integer of I
to 3, and in prefeiably 1 or 2, The 15term
electron itanating group refers to a grout tuner
das lane-pals et cottons tale danataa to the
Teta'. I nay be any             ligand concDtand
having an or cotton lunaLand group. xanplaa
Ca Y include chain or cyclic, saturate,:
oonsasurated ethers such as atiatipt at ter, d
ate thy:), ether, diisoprapyl atter,
3CLetrallydirafaran, form, ainattyl taxer,
,s,,iaole, di-phenyl other arc] rethyl L-butyl
ether; chain cr 5yot ic, esti:rated Dr
n-Iutylaidehydc, banzap nitroIenzalachyna, p
l'oluttldea3-Ie and anon5d ace,: ddoyde; chain
or cyclic.  



sa-222d Si n-butyrophenene and heney:1
ne_hyl ketone; chain or eyelic, se_ _crated or
unsaturated asides such as liarnanerre,
acetaruce, eanzaelvelaramide, a-teary:am:Lie,
N,Nlib mat dye icindmide, N,N-iireetnyi acetani
cia, II,NcleeLhylarcpicnapied and
N,N-einethyl-n-butyramide; chaie or cyclic,
saturated at nrsatera L ed anhydrides SUCh
as acatie anhydride,C anhydride and ma :air.
enhydaLaen or cut ltc,s aturatEd It
unsaLaratei amides such as suoc: ra mile and
ehthalimide; chain ca oval to,aa:u- ea or
unsaturated estars aab as u.euhyl acetate,
eadyi ecsiate, beezyd eantede, ehenye
acetata, ateull deruata, at ho: propienate, athyl
steateue and aLhyl benzoate; ensile, o- eyol
1. e, sa L urared on unsaturatad neines sues
as it trimethydamine, triethylard re,
trialenylamine, dinethylarnine, are 1 dna,
pylielidune, piperieine and morpholime;
niireden-centaI rang heLdrodyclic compounds
suet as pyeillia, P-picodine, -pi eerier, Numbl
ned '1page:encl.:me, 2-Patty:pyridine, pyrrela,
(acacia, hcilazald, ;Jamaica and. ineoler
sulearberentaining deter-ea:yule 0
bob:unmade SL,I as thiepbsoe ardahosetines
such as irimaebyla[osplane, triethylphcseerna,
tadband Lriphenylpeospriine; saturatad nr
i:naaturatad ad [r 



aoetcra :Lila and nanionitride; incrannic sa:rs
soul as Lit fins   -2223 cbleittia, sudium
chloride, puts see len chloride, magnesium
s,d C?JC,ILIAL celloride; inorganic
campodnils c-dh' as Ccirbf)T1 monoxide end
carnor rift/dire; allot organometabile
con:then/de ututi as ergancreharlie
compounds (0-11, described 5 inter. ?art of
the eocutunds may be substituted w- Oh
sutatitaehas sueleas alayl groups, I/slogan
grohps, nitre group, ant amino grodt. Of these
heoLdaa litand 1
unsaturatedtldiceec-contarning tetanderelic
C7.1fapc d sea in000]en:.0 salts are
pieta/area. [0113] [liniceaaion metad rounds
repthcmula (lil 1 151/4] 



[Chem. 101 R "Lj9 R2 R"--G0eR1 R12 / \    y
M-X1 Re-d Re Re, R14 0 dn the formals, M is
a tranalt/c,a at th Gtoip 0 IL Lhe ueniedic Os
Bin, PS, Ph, 0s5, 311, P.', se's, he he, Re, R"
91-2223 



the san from one anatnarderec hydrocarbon
group, a ha-, )alcganated hydrocarbon g Pal
1- I e can- -tangroup, an oxygen "mud-dining
group, a ed ter-can't a'aing group, a
nitrogen-contain:lug g/W-IP, a
harms-containlag g rrirp, a hydrogen atom ern
ha: gen at cm,                  tkese adjacent gun
role: may be linked toga:hear to form a ring in
crual,tha Lion to to the cocoon at ads :0 which
the groavx are bondc a, X' and X' are the tart
cc nb..0 ereor 200al each otter coo 10 a-re
each a hydrocarbon group, a halogenated
hydrocarbon group, at omycen-ccntanning
group, a 6 aliar-ccntaining group, a cm, --con
L aining group, a hydro:yen at CIE Or a
halogen a t em and maa divalelent. na
ha-crated 



le hydrocarbor group, a divalent
hillcon-coutaining tramp, a divadent gormand
um -contaihrog group, a divalent -HP-. -r (R, ,
-P(0)1:U-, -3R- or -6. I er Mdturain R it a
hydrogen      atcm, a ha began ee:t.Cal, a
hydrcoaroon grotto, a halogenated 20
hydrocarbon group on an a lkoxy group' lm
Formula ;II), If is a transition metal atom of
to ;reap 6 in the periodic labia. Tn de,ail, the
metal Ia titanium, xi TCCIburr, hair:112Z,
v0000ior' .ri onernm, r.antalum, 7AIrClid or,
moiybden an memnen, ore f erabiy hi tan I
om,  IF-212E zircon,andcrab! ;II), ?], 72, Lhe
card or gittouei Iron one ancttor and are
g hydrant Ely, grcup, aCuy, ha log elicit:ad
hydrocarbon g Orion, a ally:con-containing
grogan an oxygen-containing group, a cut far-
chid:Fining group, a ni 11.1 gen-containing
group, t pnaaphoruccicorutitaing group, a
hydrogen aLool or a halogen atom, than a
tang in combbnation with 7:la carbon atoms to
;Thigh thy groups arc bonded. 



[ U117] I. gnor rolecular, walgoit, it a piablein
Formula lEITT:, are Lhe came or ditto:rant frog
each other e a Gem, nyorogenbca group, a
dmne tad ocenated hydrocarbon group,
icon-conta.ning Edodp, so cxygcn-conta i
ming group, a Si.] l -conlaining group, evil.
hrogen-conominirg group or a phosphoric
iccuLagning group. 2)10113] In ardor to
ughace roe moleculdr weight, it ic also:
preferable that ?Jinni Pe 1 (di) are lode cama
on dittercru anaa each other and are each a
ire, hydrocerbon group, a tmou halogena Ted
hydrocarbon group,  rI 2 ijri --cant ,inrnq
crone,pxyg on-conta I eh 



sulfur-cnntsi-aine gaper, a a.
Arceen-containing crouton o tale, norgroup.
[eel CI in orsachieve a nIghtm activity and incr
race, Cit ud /TT are -he sagaa or different
from cdch Loth  r and at an aromatic grad:P-
re:dr.:rev of the gear nydroavabon it groupc
snob as gaLb?1, ethyl, no-prod:sea, isopropyl,
n-htag. asobutyr, sec-butyl, ta-t tag y:: , n
penayl, neorentyd, nenany: phenyl,
evampahhre ,suChmaceryl, pnchanthryI ,
aromatic groups cuch cc phergda chvaplathyl,
P-napnttyd, arithracenyr and phenanthryI are
ranederred. I01.2.31 nee:hp:es of Lice Cy ea
halogenated hydrocarbon 20 Mel= the above
ahem hydrocarbon gramma in welch et leas
Leviromen atom has been meontiVdael aid: a
halogen atom 3' 



as fladdhe. ohlordne, bromine or duab v., 'blab
aracifeO groups such as :I, a, 4,5 6-per
uhrlubropmeny_,  5.-222: 3,3-ditbue ph3,
I-.dlrrl thuoromothyith yg  rca22] of the
hydrocarao.1 t.ited alivl troupe of 1 to 20
corhon atone sash as trimerhylselys,
natg-tddidh,suylsilyl, n-a71-1X,II.,-fsilyf and
triphouy1si. 10112. s or the ax yger -tont at
hfn groups anclugo oxy 10docuLps such as
nett:sag, a Lhoxy, pcoepxy and Lotto:lay; aryi
y 



groups such as phanoxy, nett; Lydhanoxy,
disgsgylphenoxy and flg Pat busy; ocgielkcoy
groups soon of phenyl get 1de.. .11d
Phenylochoty; a cetoxy tonfg oarledlyi group;
acustyjncesonahe greed (scat) ; and ozo
group. [012a] Ex:uncles or the sidfurd
aCroups Inc-Wain stbs L icuent a
corresponding to the gob s usacen-centaingng
annpourbls exostg Lltat ex-seen or /outaged
by sulfur; silt onate groups soon as net
hagasul 1' nano; e. t ti f I uc one t han i', '7c. r.
a , 22 Limsuhylbehashesuffonato, tr1 bac et
tgnhsaf shay slf state, p a) 1 yin-toy:Lenge. ulf
=ate and gents rleobeheu 7 SO CS b.. us L e
-u rireta d-oups so ad . a. eettylseafinato,
ptany I su 1 firs: e, ben a ylsul I toots,
p-teluorsald f data,  t_ same t hados a
soahluss0tr,r,rfasul fUr L al 45;1 Lh_c coos;
Sate group; sul Ica o group; pa LynnSide a
4-uss ; and th sate gro Lia. 



[01241 5 Exauptea of ohs nirregsn-cor, a talus
qp nclua group;sr sups such as Nathyl
derhylsrtico, di propy; as is a, dibutyLaminca
and di syclohexyl-; arylarainh groNpu dud al
kysarylaranc grasps infSrLdohthyLaand
,A7:1}d phf ny lamina ; asksuafi as groups
sLICI: tort-butylalai r 4; a syLif no groups such
as ffs enyl dad Lhylphonylimins, 2, fdd Ne ; h y
:phenyl induct, Cr 4- L aryls neny_inino , C, f
;4 Lel L -butylpnon-5. Sir, and 2, 4,- r r .L -bu
flphenysi i n o ; and a 14244,ioe and a2Y-Lami
no Nsouys such on ari rtsrhylanSna, on ethylrt
rthhenvl arias, 



N, 11,2'-tctrnot&My_ ens:I:a:rine :7.111C:Cia;
rd 14,15,2'aatraphenyLpropy Era_a_na
Stopda: 2S1 Ears-fpleech , soilcs Inc dude a ri
al ky.lphosphinssLrSmetfyiphosraa drbuL
sNphosphana and trisycThJIA,sohins;
let-2221  PE/126 



arc the same sr differ-fiat f I.c.r one another
and arc each a halogen atom or a
erydcascarbo 12X' and X` are :he sane or
different from each other are eeon a
hydrocarbon group, a ha I:Egg:Eaten
hydrocarahr grnup, an cxyge-mc?mtaining
greuP, a suldlureconLaining group, a
adlicon-containinrj :pg.+, a hydrogen atcsa or
a la-eget aLor. Examples of the .nyrirDca-hn,
groups include the Cgs, nonmetlicned fcr R',
Pf, RE, RE, a', ?"',faEIE and dn.. Pushpins of
thz ha loge-sated zos inched: the Eha,
halagenated nydrogarthr grolapn er- PE' and
SO oxygon-ccr7ayru,:ps include 



hydroxyl strung; elkuxycrcurr caches hettrxy,
ei:hcxy, propoxy and buthxy; aryl any girlies
such as as:nosy, heihylphenzxy,
diue,hylphenoxy and naplathoxy; and
tryialkoxy grzuza 5uch as  t.dtn2il.netdnay and
chenvi 011291 subs-cc:Merl-, corresponding
to the above oryien-co 5 ceancunds excopt
that margin is replaced by indier; sulionat
congs such as mothylanlarifrsomait1allt,SUI
Zonate, tier athirboaronemlfosati,
trficebity-becienistironato,
pichlombeizenisaltonate and
peassfltercionsonef,U1fonate; 10 and cull
-loots domino such as molly snIfinate, phony:
sell Mnate. lameassalf Mato,
ratoLueneaelfilnati, ctimetbsibencenesuLtinare
and molar:roc-obiin at a [01301 izaopisscttte.
sl Item-cmdo 15 hydrocanher aohitc clod oilsi
grasps of 1 to 20 nart:ona such as
ocrinitlyleiLyl, netlyddiphanyMilyl, ddoe I
LyipheniLsi I y.i and _ilibenslsilyi. M731] 



Preferably,free each. 21 other and are ;;ECI-1,
a hydrocarbon gimp, a haloponatod in I fur-
toot a:slim group, aI icon- contain ing gam
halogen Carr, and ore ace eicterilly each a
halogen alma or ca 20 hydrocarbon group.
OF-2223 [ab_32]                                           ha
cr. group. a diva eat hal hydrocarbon group, a
di va lath a ilicon-centa ineng group, a divalent
german turn-containing group, a dl va lenb
atom, a halogen atom, a tythc:,ca-bDn Troup,
a Labogenated Le-a3, dreferced exthe civa 1
erd atcups :nail:de di va Thol 1.yd-began-bon
groups. Spec i al n egarral es arc ludo al
ky_one Lunoun a au eh as ane.Lylane,
elemethy1menhydene, 1,2 - hy. ene, din.et
tyl-1,2 - ethylene, I , r 



15 and arylaakylene groups anted as
dtphanvitutbLo,lene and ,2 La
.:aatinlel1-aetregoth5gLonc,
1,2.-cry,711,-.ftlexylene and 1,4-nye.
Lohenyiene; asud ybc51 env lab dylene
grobion as dipnenylracttuarene an d d-1,2 - e.
by lane are prcfrrable. [2135. .e civa_ent h
SF-2723 hydrcrarhon groups ice:: ode these
tcm t.te talogenati og of the above divabl end ,
hydrocarbon groups. Specific czar:bloc Or..
22-2132 halogenated product of the above oil
va2e, 02, 20 hydrocarbon groins, such as stal
gronetnylene. (01362 pies of the db,,lent
silicas -cord, iorn22 groups irclude 



aryir, ylene g-a tech as methyl al ylone,
drmothydritygene, iddi7L2 2ProPy-) a
iryiene,1,22:71ehexy:22siaylerag mettylphenyl
fI lylege, biphonyistly1 cue, di br-telyr2srLy2
ene cub di (p-chi oregfanyl 2 silyiene; and
alkyl dish:221 groups,  dv a ay- <liar,. groups
and aryl disilyr groups so: of as tetramethy I -1
, 2- biolly: and tetrapteny I 1, 2-disilyl. [0137]
7marples of the divalent gao maul
can-containing :aana pa include chose groups
corresponding, to the aforementioned divalent
silicon-containing grebes except that silicon
rbolaceg by germanaurn. 20Fgagples of the
divalent diL those creeps vorreefv,ging to the
500reseutiuuad divalort sildebn-containing
gronpa except that si2,77rn 2laced by
SF-2229 a halcgn atr's-, a t,edreeatb C9 a
halsmen 



nydreca:'exal groups and the hanagenaced
hydaooarbon pro ince:cat:ad by R gay be
similar to the hydrecarbda ensued and
5LfiehadogenatednydvsicatIue(gianesdescribc
citcaX'andX2. al:nesb groups indicated by P
irmladm at testy groups such as mathcayb
anappy, pcdpcxy and butaxou arcessy ginicps
such as shencxy, hmthylcheronau
dihmLhif_phencxy and naphtippeu and
aIY-aliday groups such as phancfnatIu(sm and
pnenylatho:du at[21391 Seeciric casethes pf
ens i enLed by Mareula (II) art: descliMmd
nalcs. Examtbas flf (he Libinsinlon metas
cr(manmes realm by Puree's, (III ineLada
LDrac-iinethnisilyl-bis(1-(2-metph zirconium
91chloride, pacalne(Lnyisilyl-bis(1-(2-methylIc
Ia .hthyleinI z(recuasa dlehlerida, 



rac-dieethyThiA5U-U(is(1-(2-methel-4 20
zdrcentum 9:chloride, i2 p-shyl _ naphni
ihde-y-MbLicannam roc-cimethylsilni
bisfl-(2-misthyl 4-a indensi;lzircembum
died-aside,  SY-22224 -75 roc -di rot+ yl( Om }
2racon 1 indenYe 2 z- -con 1 re di relun4de 4
4 eLhyLe ilyl-bir 1- (2-ee,ty1 4 ( 9 --9 henen t
try] 



indonyl ) II cilium dichl oridc rsac-disc t fry c
isvi h}. a (2-ourre}1 ,M if: :Tr co I zirconium
}rich} or raced1 -net]; yl r(I- (2 -eettl..rhylr12
121denyl) 2 a- ire:m i ne 24124ri2erede, ra
--2(Lr.Ue ylsiflyl-brs ;1- (2-2,4-212*141- 1- ler;
-dieethyls 4 I y4 (1- ]2-methyl--4- 1,24e;r412 1
zirrerium de rrror i de, racer-AA-net hyl 4 4
1yr-1+e 1 re ; 2 -ineeryi-4 - (2,1, eny12
inderer.24 2 2 Z1Eat rides r4 reel2-] 2-est-er,
1e 4 (d 



4r4414nY-2 2 42j r Gore. cmehLoeidre
rrnerimethylsrl;41-ti ('H ;2 4. _Furl- 4- (2, 4,y -
P 442 YI -HdeeYe 2 9 zirconer.n di-44:2011;
4er raced i net here s(le( 2-erre hy2 4cOp1 2;
.22rdenel 2 2 Lei rcem emchlycide, edeey1) 2
4 iSCCI:L".1t diCILC.`7:1 de,
rar-demErrnylsilyl-eds ( 1- ;2 -meel:I;enyl)
22pe;e14-y12 5 z:e.ride 2  SF-2223 1-
(2-methyl -4o c phenyl) indeny ))z: reunion
dichloride, hlcle uhy 



loll al-h his 1- (2-ne4-12, 3-dichIcron1)
Cr:deny' ) ) 7A -Po UK, cli chloride,
5ccic-clirchnnyicli y I -140) lz (2 -zethz
4ru'phecvl ir decal) ) zi :cerium ei ch 1 n de,
rac-de rcich y 3112 ylmbi I 1- )2-mot-4-hlo
ropier y ) inlezlan) zircon): cm diellocino: -
)2-bre p. 10 indony, chant U. dichl pride,
rec-dimethalci yl I ch 1 al-nth racedicliothy) 31)
yl-his 1- (2 -methyl -4- )4 1 in:renal ) )
zircon:cm di ctn cride 15acc-l- mcltcly) silal-bis
lC- (2-net hyl y 4-brehonal y_, 



inderyl) ) cl rcche ce lichlcci de,
cyc-dclzenhylsilyncloi s I - - (2 :methyl- 4- C
nth el eny1) indehal) ) z re-corium en
c):10clide,      rac-cln remly1 cileclulle I in ( 2-
culyz -4-pheziylimidenyl) ) 20zirconium dicn
nricle, re caclienzu hyl $11a:el:cis 1) - le-
etMy)-na pnthyl ) i ndesyS) I  5-- 2723 LI/ 2-
ethyld4 - /2 em irdonyl I ziaroidde, (5-30 5240
hthyl 15 deo ) ) aid corelar, dichloride,
5rad-ado/eta rd1- :2- edhy1-1annhre /dory] ) 



ioderyl) ) rearcenium aii Or i.dR, - red dldr
Lhalrilyldris )1- / 2 dethyd-4hrdd ) indonyl ) ) di
roon do drcedlordde, anthrelineoryl) I ra
andainetn y I di 155 ed,dn id / 2 -nap ap4 -
prery rircoredo de/dIalorldn, 003'i-4-1 lodorY-)
Izirn/on) rn- a' ()Odor ide, Tr To al oat is-yin
ilyl-hir / id / 2- repropya 4 ,13 indery) Is-eicthl
ride, racedimetnyiri ly -add d ld I 2 re- pi
opyl-C - I 2-1rre )571 idoadreuhYl) arderlj) I
airdnni En di old odd de, 



ra 0-d ire)) lryl a ilyl-Inir ) 1- / 2- n-propy 4 ;5
a.LL _ 2Cin dam y )1. WI. Theelloride, ra
c-dirletdyi noidOdr s ele (2- i.- 9hraccnyl)
irderaela I zirconium rico inside, ra ------ de
LSr (1- / 2- n-propIpoencanLl - inonny! S I d/
red/Tido diehirride,  SF-2223 rac-diM271-11ed
1.'24 his i I- ( 2 -n-70.0022L-4- (9-T27.enact hr
ci ninny It )21,000100 dich1000_de, 



200,0 0001-,,1011.21-300011-ti-
chic00-2-methy (0-4- (9-phenanth ry idE
ncienyfl 1 zi0000ium dic00)02' de ,
rac-j_mettylsily_-.0 En 1- ; '.5-chlof,,-2-ethyl-4-
(9-phendnuh"flandenvidz i -con tom di 010 02:
de ,   ac -dimfthy M 1 ci '01611-
C-chlcco-2-c..-pr,74.- - (9-ptenanthr yi )
Missy]c frC1C-11,71 diet-2102000,
000-d)010,Lhy:silyi-00011- 2- i-002,py
(-01,000,1inder.y: ) ) 10zircpniun d 0-010210e,
ac-dine Lhyl 0L101-0i s HI- 2- 20d0201 ) I
zirconium dichlori ra2-ddriethy122 02) LA 0(1
(2 -p200 (0-ria Llidenyl:I z rcon run aichl SY
de, iix00-021 met:001011y' -his (0.- ( 2-
i-prop:0 -4 (F. 0,0 9-100012thyl, inhered],. -
02001 um dishlori60, r0,0-dimethylsilyL-bis
H(2 i(0-a2enaphtiy) It 202]02q) ) I zirconium
dichloridO, roo-eoneihy:s-.o.i has ii - (2- i
-propy1-4-an hi 20 i0d.enyl zirconium
chthl001de, 002-di0.0 1 siLyl-bi s i 1- 02-i
-000001-A- ( D-phenanthry:0 1,00n yl I
)2i2,01000m di-2101020AG, 



zirconium dich_020.de,  22-2223 4a s-dnmet
hyl St i_yl ia f IIurnapninvl zirconium dist:pride,
rat-dirt thy Livii  (2Le -4spaId iLdenyi ) I oniam
din hit ci. he, 5 tac-112p5iylsily1-dis ;1- (2
-a--buA led_ ind=r5d IF." re:Fp:Lap di
:dilly-Lade, sac -damethyl ei1y1.-ta si Is by
L5.1 4 5 acenaphthyi) _ndens1) I zirconium
dichlorbdo, Sn dyes:191s: ly 1i (1- (2-a-butyl-
4- -anthrac 



10indenyl: Ira-eon:Lim ii:110-1.1e; ; nil:FryIt
rsFul dich1cribie, rap-dim:ethyl a ilyi-hi e 1
1nn=lindenbILI F zi Leon:Hal dicilcrade, 15ra
c-1Lreet ny afly I i = I2 impI--I- (it nap =ism
dichloride, Fy1 zLaien au
ma:-dimi-thvlsiiyi-binild= 22 zirconium
dichlerThe, d-d z;i:soninm itchier 



mac -.1fmeth5,1eiLaU.-ka =II-
deadtva-a-phtapiI indenylI1zirconium di chi
pride:,  SP-2753 indony0 ) zi sc, im)
d550115r0d5, 5-a0thracany0) 115000071) )
555 COrd Cfl dichloride, 5car-dint thy:'. 5) )s
12-11-1515.E5)1- - I -pt1005 p rby 1 indenyl)
izarronimn dich 15- i. zirccni0n dint] 05 de,
dill151--11,11SLIy1-155is2-5-i555y4 ;a
1)5(51)5b))51) nd_1 I 12 



hvl ) I nder 5.1555005505 d.00101oridc,
5.5)der)151) I zr5-0-0nium c)i oh )5 vide,
5151))0h00 inc)(55*51 ) )715005 ) )551
d2sh:0515)e, rac-dimethyisilyi.-hd all  - (2 )00t
5 -5- ( 9-ant hrac5ny) ) 5nde"))5) 1 zirconium
dist:505155, rin-dige5155)515)11)51-di5 1-
(2-5-but00 LEryl) 20irld05155L 1 IcC
1-00)51.55-5 di:1)05)51)2e,
ree-d))"5_5thy:55101-d1.5 I - I 5-,55o0),ELy_-
4 -phecyice 555 cuni all) th)-5511ori de, a y]
siTh -451t,;1- :2-neopent 25 



ind5nY7 I 51 rc5r) 0m 51) 515105ide,  SC-
222? 01 zirconiry 11.ch1orfcle, rac{ 1 {7-
{)-11exy1-4- 1a-naphtcyln111 yi um:n:1nm
1ich1er1005 rac-rayftylpheryls1141-his /I-
(2-e1.1 y:11 -4 pivrLvlindenyil eirornium rich
LOI7j de, ram-methylptenylsilyl-loto
-(2-ylaphttryl Ludony111 71:c0:13. cal
dichLoridu, ruc-metbylutronylui 1y1-14{1s{ 1-
12-ethy1-4- {9-antiz
in22141,141-11Z-H.Vondulll dichtoricle,
rac-rnothy:pumnyl{ 1- (2-ethyl 4 -{9-phenyi 



ndenyll Fzurconnurr 414)1414,1de,
sas-4151141{4{{11441-snryl-ris: 1- 2-zt.1451.
-4 - sfer.dcru:111 zirconiurr d) shim{ Anc-1)1
rec-dithenylsity1- his (1- (2-ettyl-4-11)--ernhr
acenyll ftsieryl) {zirconium dint-of-1de, htyl)
20futon:4{111 zitooyisyn dichloride,
rez-dychonyl sily1 his(2-ethyl--C- inns tum
dichloride, )51 --4-pircc5 indsrnyl 11
ZirCOIV.IIM di Clh: or Lie,  



ip-Pa aienyl) (:lrccni,aa diohl or ( de,
rac-diapheahis (i- ( 2 -n-propyl-4 :9 a - 1hden
al ( I zircon ihn hi ch rah cliphenylsil pit ad 1 (2
--propnanahryl 17",crit. di clilortdc, 1 rienyl) i
zirconium diahl ' de,      cad -no thy one- id a (l
(2 methyl-idol-Pc10 dichaccidc, dichloride,
ac-meihydelia-bin (I a :2 di chi cd ide,
Ihicolueihyldna-th s 1 1 - nopottyad 



i acciriodm roc-ma:tip( 1 end (basil- 12
dathvI-4- ; achhplilay I) i zircon: as di chi orida
h11 22air-coal:in di calcrioa , rod
meiCilicna-bic IL- (2- math-pid ra c
-nacohylenoh ( 1 (2 01( ihiccoricla dichlorhdh,
rap-mc7hy)is 1- 12 -4-hr chhei- 4ph
herd-U.44d; err-co:1i= di or_lor the
pry2411,14ne-t,21-1- phenyl zirconium cl ch o
4, 



ro 4-is opr opymidonc-tA sy /Ando 44h1 I top
di ctdor ide racers oprcpyl ,) de co his (1- 12-r
urn cdn lure di 4)444 ride , ( 4 phth 14indhnhol
I zi roe, tun dichice ride c-zo - is opr cnylidone
-his I - )44oceL hy 1- i ',herziihdnium
dichloride, roc- ihoprop2Pd one lhd 1 1- (2
-n-cronyi- 4- e -ph Cr 7) indonyl ) zirconium
dichde, 14r1.ph onpd poll 41 er e-hi s -(2
-methyl -474 zirconium dioh cr1 de, 



a codinhonctOctippionc-led c 1 - I 2
--phenvlinaonyi ) 7i roor I cm dichloride, r a
codipe) Inco dett.yieheoli zpro_ 14zirconium
dice) I or do , roc- di phonylmeinyieno-hi a 1 -
2t-1-phenantta I nden y ) dim:cilium dichloride,
ran-id ph onl,o ntoth.yle ne -hie 1- (2 -ethyl- 4-
zfldeflYZ ) I zhr con 41-5 4-1 c21 ed ids,
30-2223 rudediphenvlmerryieno-lhhIle(2
indo,51 1 ri rcuniza, dichloride,
zelo-di(le-telerl)ffehhylene bi.H1-52-zazn5:le 



ireoHiun dichloride,
3reeddipezolhl)hethylezedoisl-(c-ichenyl
zicconiun drollorlde,
raordip-tolylleothsionc-hicll-phehyu-
indehYlLeircreihn dichhorido,
_roc-dip-rolyluretimgeuedhisl-{2-methyieh-
lndedul))cizcorhum dletierlde, z h)
indecreeHrirechh]w d'cletnridr,
5-,--01y)dmethyicre-ciy1edi-
chez-hrY11lidenyl,lzicconrum dechhor'de,
IFre'-d: heylpherzy- flieuielzhe-bis; 1- 2 -me h
y 1 4-phehylihde3rcconiuz -3:Z3:M13o:ride, 



raodoi;h-th,d
hoorylphenyL,Trechyrenc-hislll-pherylirdenylliz
irconien dichloride,
rrehrdlln-tertrbutylphenylrenhylene-biell-:2-n-pr
opyl- 234-phenylindery11lzirconiuff.
dion'.ohtde, raCzoh-1U-3ehr -lPhecyl)
herhyronert: to 51 -he L 4- 51-pheranrcryi 4
ndenyl 5,i:cue4cre dichloride, rac -di
;p-tectelcuzyluteny ;raft y:ece bicle- (2-etnyl- ;
9--r1:-errah Airy') Lucien-el zi corn- 31-
chloride,  3r 2223 13 recz- tly-tertchlytyr
01,15e ;methylene-hi e (1- (2-nerropyl4-18
-phea511551555-(_)inelcnyi )158 r CCILLUM
Yist_cri de, race (rnetny I ) (phenyl)
mettylen5-hi all (2 emeteyd-phenyhinrcryll
151,355eium dichloride, 5roe:- Coe)))31)
abenyl)meth y: ere --hi515- (2-ethyl - 



-phcnyz dna enyl ) adz-comic! dirt; dicta, race
(methyl) :pacnyl)neLay.lene-bas ( 1-15 -)) -pr
ecyher5: iL:,rieriy 1) (zircon lam thertarido, aac
:methyl ) :pheey1151ethylcne-1,51 1 - 13)
cheranchryr) irdery115 zirconium OA 0531 3,5
roe- (nethyd) (phery55)methy1 ere- his )11-
(2-25by 1 -4- :1-rhenan thryi 1
inheny1)1zirconitc diehleradc, 3531) (izeterzi)
(ptener 15-eritylene-tist1-12-r-p535351-5-
al)andany1)151.reor,55)5 drchrocide, 15ram-
)p-tch y) (phery3 Hethylene-Cis 1 5- :2 ethyl-
4- phyryLinrenyll )55.15conidiahloride, ra3
Cret531)
11141ecyz)nctry)ene-1)5513-1:2_,,,,,y15.
5cylteay15nreny1) )51. :etc -
(actoly1113515ny1Imethylere-bis(1-(2-rerhyl-
204- 13 -chenanthry11-anceny) ) 155 LC
Val.iUM dinhlo or ide , 



roc- (pcto1y1.)
;3555anyl)mothyhene-besfic12-ethyl-4-
(9-clicreaced5ry) irdecyl) 2 tic-conic di
clacride, zee).- (p-taly11
(phcrylhze_hylete-his-11c :2 az -prcrylhe
9-chenenthryl) inchn5y1 ) 15) uecciro dichl er)
(Sr 2221 01) I 12 -eyl-r -znzr.4:4)4(1) zIy czn
nr dic1110cide,  ac-d:hcnzylnethylefle(1- I 2-n
Pcyl I 'zrc.e,lijeL dichloride, 5rac-c I her
evlreLholene-Pie( 1- )41-r (4flenthrfl) indenyl) I
pi dcer I 0") dichloride,  acy dllenevlr
ethylene-4,1.s ( I 12 -flthy 



if ace 1fl I zirconium dpcIolerIrr
racyddhenzyinetc'pa ene-Thiod 1- )2-n-pa
-4-oileraryl} lbI rflecYLI (zirconium die:flied de(
rep -f I Pcreny 1 idene-his 1- 2-.2(th21.-4)
phec 14 ndeloyl ) I zirconium drch I on i de, ra
0- f 1 roordndlieeneaoi 4 1-parry;
12cy(driluerenyliacne-hi (2I 1 - (22-eflyh"
'deed/1) ) zirconium dish:or:41dr( rac-fd
uzrerdfl idene-di ( 2- (2-ctryIy4 (1- :flared") )
zircenj nn mIScfloCipri be( cat) of 1 cr
renylidene-PC, :1 -12 or-erce4 20I then
y.hirern ilfln d:chb cribs, red  i reenter) di
phdecd de, 



-ad dinettddrerayi-b- n (1ty her leer hr yl  .23
ree-iiulet1h g1/4-h- (2 S irconium el eh: c 4
arc- dimethylgermyi -bin( 2- ne p z rcen I nc-
5ra cgdimotnye a y(I (1 (2 et114.1-4- (5- (2,
2-d 1 ziathyl 2 ,5 -dihydroged cycl pent e rec(
gibe ra eggc ; ( indonyi 1 (1 12 r propel 4- he-
(2, 2 gdimottg(1.- 1, 3-h cyc lop onterecye 1
orhhr a Os n:ap:n: a inns-:) in deny ; ( 21 ricri
um. di (4.1:lereL he, 



letoo -d ( mecengl illyl-hie 11- (2 zirconium
(rich: nil de, ra n2 dim(e[1- (2--hzo:ndnnyl
raz-eimeichyieizy1-hU.4 [72- (2
-11-grcey15-boson indenyl) 1577(70rdi fai
dichloride, rno-eimethy nil 2U his 11- ( 2 -(
-propi_ 4enyl ] zerccneum di itior 1de, me
dines Leg e ilyl-bi(1.-s-hut yl ----5-benz
cindonvi )1 zr rex, ium dichloride, 20nee-nine
th y/ e1 1y1[I- le-n-pen- yi zirconium di rt1or
ide r-n-hezy'-beflzoindonyi1 



7 -errdThilde, roc -di phrnvi oily 1h1.n [1- (2
-methyl -1,eer  SF-2223 SS zircon
i.rnlr4ic.Illorid. )yi dinilnrido ram-oipher
31141-bin :1- )2 -n-proby )5zoindenyi,
direcniun ldcnieri do, ram eliplhohylsilyi-tin)- c,
ron yS-4,5--inn zni ne =roc= um d :1 n.1,lonide



ibeddiphanylol-1)12 [1- )32-2 -IF1-he
noociurrnsczblc--jdo 10 ran-5d hens2 8
fln1-bin [2-42-n-pontyl ,= deny= zirconium
dichieri (Se,  nc-S[1 (l)5neindermil )1 zircenn=
dinh 1 nide, osem (methyl:, Miteny I n S i.1.
nibmethyl.- 154 5)-1=35m145=n541) ]
zirconium di-n;hinrn IF., ha, onettyll,ens) 1
ily2,--eis12-otlyd 4,5- hens oindanyi )i rc4F
Ulff. dienl.erede, 4,5-nonnel ndeny 14 )
iirccnium di en Inch(144, 27ran- Inniznyl 4
(psery- 5.i121-his( 2-1-prepyl - 



4,5-14nzoindenyi4 I 42 teen 5 um dichloride,
-me - (iFi141) (phenyi; 3fly i, [1- 42-4-but 4,
=bon?, rlehol) ) idiFenium bind once, -mac-
=ethyl) (onsimid ) di 141-b= [1- (2-n-pen' yi  52
1 5--benacindoryll fi ri-dichloride use- luethyli
lptenvilsiryl-biseNy 1 , 5-benzeindenyll )1
siTCOrlit,EL dichlered,e, ibree (ueterl) ;phenyl)
S iy.N -bi in { - le- chlozo-2-rtettylef- tryl)
indenyll leireoniur dichloride, anani race
lmetnyi.) (phenyl :eft bible ie fer
(C-chlorn-2-etly7.-4 - (9- pnetanthryll indenyil
lei reed,' ur dichloride, and 



(e-phenanttry ) inter-id I eirEdriue. dichloride.
7 7.1[2110                                    transition
ruts,. I nanipounds represented by Formula (II,
further lac:rude transition meta. sonpound a
curreanord to the above couponeds eecein
that the zirconiuu ater tan been reulaced by
titanium, hared UM, ',el-lad:LI:Et, fl100i=0,
15ban:alum, shrornfur, Nal yblenert or
tungsten. 7.)141.1 The traced.u-ctrnounds
represent ens by Sunsuit ;lib Tray Co
predceed by Orgenemetallic char. 20E05-67,
Europese 20;Tel lea L ion No. 320702,
OP-77,--1104-2 Nipper cation No. 51932E,
European Patent A-up iced: European rater-
depit" on No. 625032 one C2he2E4017.
101127 



if ion metal conipcaddi 1  SF-2222 90 an
catalyst                   Zenon-do n].i =Ira].
Sowp.var all R sonar or an SeiSCIreT MA y be
used. [Transition ehea 1 acheRan1,1,Tea-den
by a srnnloo (Inn) to [Cheri h1] R2 132 7X1 Y
MX1 R2 V 



R",--17)Re RI Es Es [11 10transItion no' Orn
ao Group G in toe soslodi           on]: face acre
another rocarbon yrobp, a tar id:lining group,
an in oxygen -containing croup, a sal f a
n-y]on t addina scoop, a h Ltzazneni eta d
'him; exhale or a pee] spa ada a a ceant ai h
ag getup,           e a hyrfrnna.:houg soap, aba
1 aganaccd aydroca abut g a buzb a s :Laic
on- coot ahaiy.g g coup, an-containing croup,
a a al f yr-contd. icing croon, a ni tinge"aroza
or: a  



SF-1t23 ptesphor is----.::unt ainin Rt and 2'
are each a great selectee flab c areePi a
ha:legal:abed ledidlegarhan group, a
sitioon-enntain hit grorP, an
crrigen-nlcilainhlwl gentle, a sr:afar-containing
0-5.np, d nnttoden-containing 0-cup and d
phneaturasncentainind group, 0: and Rand R2
and 253 are not indreidnal y aleinica1 at tne
cane tine,             part of gran adja. er c nouns
Fr, Pi' and 0' -san he linked toceit en _c rorni a
ring in norrhigat ion with the carbon atone CO
towhtnt the .:M)UpS ace bonded,          Rh
Pith Rh Fd, Pp, er, PH and 1.111 are the earn
ler di [fere,: trtin r5 di, that and arc each a can
hydancarson group, a 12 halogenate,
heybrcciarlign groan, a schicon-coni ainend
arctic, an oxygen-centatining group, a is
dial-containing grcup, 15 nitrogen chinaining
group, a pheephorhs-con:aining group, a
hydrogen ation or a halheen attra, and per-
cfadiacent with The carton atoms to anion the
groom a are bonded, a-e the aelue or different
teem each ulna:a and are each 20 a
hydrocarbon groan., a halogenated
hydrocarbon group, an 



ciayg li-eiantanning group, a
ealnahricantaining group, a el I i COVI
r.:C5ZIL,Lning group, a in/dr:been a _or or a
halogen nten, and  0 2225 cacbon
groupdiyatenc sill),_aininy ora divalent
cetubnc-am-conteining pcvuo, a diva
vi::tin-containing 8)84)10b -0-, -CC-, -0 , SC ,
446-,-Sn-, Nrep -91F1-, -2101 101-a BR- or
-via,- (wherein R is elbedrogen atom, a
nneopia" atom, a hydrocarbon croup, a
balobenaae81 hydrocortdn drbup or an alkoxy
drove) . 101451 Cep)), 181  R1 \ 7X2 mr-x' 



RFR1 -Ft R') R9 149  On the abc)or 4 to
Group 6 in the beriodre naIl a, R", 18", II" and
R1 are the env-  Ca diffar nydirgen atom, a CI)
no hydrovarrov a Ci 24 halazanatad d-San
prow?, a 4.6841-410n-occahr111141 ProuP,
anden-containing gdowp, a cukfur-oonta)nind
gcutp, a nitroper-eddtaincno group or s 



linked kagettter uo form a ring to combleal:cr
with tine aorbon atoms cc rsh:ed the groups
are hanged, sold are each a it 5,0 hy
truest:shoe arcs, a Sao, 5 halog
Oxygen-containing nittogen-sr5nieining gra  a
suliedo-ccettinitid groat, an group, a hydrceon
noon ore talcoera acorn, and pLIadjs.:sari
grasps ray he :inicsi together to Lori, in cselsd
nation with tr- cede:, at 01115. t 0 whLot the
grottos are bonded, X' and X2 ore the sane or
zither:Int. =coo each DU her and 



an corygen--n-n:Leg grarp, a sulfur cenLiicitg
group, a lent halogcad gydrograrbon group, 1
d iro Len: a ilicon-co.? I LI divalent
germanduarcontainirg grehb, a divalent
20-Nit-, -2 IF ? u,a) -,eatieu (wtertin kis, a
hydrogen a, tea, a halogen :doe,lYCLL:',41X;
:CT: group, o hat:mina-ad Lurg 1.chern. 11t
SF 2222   



R122 Ra- R7 15:41] (y)  On rhea,toathoup 2,2,
Group C ito the pal od Go able, G and g are
arch a hyd-nser abacc, Pa and R' are rho sore
or dig:drool frog each other and
pxyggn-contsining group, d salfur-concair-ng
grocer 'U athregethcontaining group or a
ringsthords-containing stheR,           22, 0<2,
00, :e,Co and 7,22 are Lire race or danthront
from ono at other a a,der e each a Cip2,
hyo-ossi hen grodg, a ripe halogenated
hydrocarbon pro R., a sildconeccncci n- no
gra 



axone. con2Gthing group, c1=1:1,cwit:e.ning
group, a rsh-agdsL 'ling group, a phospho-tha
conLairing group, a hydrpgan atOTI or a
halogen ason, ana port of 2haec aciRicent
groups may he linkod enget2,22 Lc SC=11 a
ring in cool:P.1g e:un atoms to al--tgrQL:ps
are bathed, 52s are the sac, or differ:ant, icor
each order and are taco  S2-222:. o arion
group, exygen contaircing alliorencitainir g
gradehydrogen atom or x halogen atom, and 



ant hydrocarbon g rode, a divalano
hydrocarbon group, a divalent s' tion- con L
iu,na,ic group, a diaalent germanium-finite
ining grotto, a give:ant -P-Plc)-OR- or -Alb-
(wherein g is a hydrogen 1ga Lula, a halogon
atom, a nyardoenbon group, a halogenated h;
slinsa bon group or an alloxy g romp) .
Orr-,rant (III) and (V, te 11 le described below.
(01441 itrho tranditFmpognos or cieferrod
exaep I as_le transition 'rota a, ..epounda of
Fen-Iola (III) for use in the inventien.         In
Farm. 'as (III, and (2!, :4 15 a tea:mail:ion
metal atom of iroup 4 to Croupin the periodic
table. in detail., hi is 



2;)tzirconium, ha in -3171, ea_um, niobium,
rantaufin zirconiue en hafnium, end particular.
Ly preferably a irconiam. 10150) Ir, murr.ulm
ha:),m fiatOtiL  en--POPS e another andeda
hydrogon ator,hydri group, a halogenated
hydrocarbonsilicon-containing group, an
csingen-01Innaining group, a cuienntainirg
group, a ri shgen-containing group or a
phosphorus-contairi rad grugg. 5 35 LS A
hydrocarbon group, a halogaria,ed
hydrocarbon group, a silicon-centaini nig
group, ad oxygen-containing grdnp,
anilfur-contaaning group, a
niLrogen-containing Troop or
pnosphoiss-euntagning group. When 00, rdi
and kr are each a pThlp selected r cone
bydrocinbon group, a ha -I ogenared
hydrocarbon 



a our enhvoorgaining group, a
hitrogenscontaindng group and a
pboardlordeseortain'ng grasp, FL' and 54, and
2.2 arylare not idendacal at the cane rine. Part
of the an:jai-ref, ocroudn F2. P2 and RI may
be linked Ts:gel:der to form a rang
uuahioeci-on with the carbon ardne to stion
the groups are hyr, -igen aLon ana Lao.L
darn bydruuarho,o group, a 0, -on had
ugeusted hydrocarbon &Troup, a
silicoiL-containing group, an
oxygencerirn:AilliECT group, a sib fur
-contaani ng group, a nbtrogenscontad n i rig
group on a phosphorus-contaaning gm-
as-212       are the sane or di fifer ant f rem
one encther and are ciaoh is fe-,0
hgebninerbon group, a Cmat halogenated
hydrocarbnu group, a silicon-contain:rig group,
an oxygen-containing gronp, sr:blur-containing
groom, a obb.-ogen-centaCnina group, a
phicardiorus-contahning group, a hydrogen
atn)nteatom, and tart of theme adjadent
groups may be linked together to 



form a ring in combination ant. atbarber,
atoms to which the c 7-On n+.3 are bonded.
IP[hill hxamples to the mg hydronambon
urduna described below. rho Com
hydra:mil:am] greeine Include alkyl groups
snob -Snail, ethyl, n-prcpyl, i opropyin n -butyl,
i eMea chi, syclanexy_; a_kory g-tiips each as
mica- and Proper-hi 7 Ploryl, aoenaohtlyd,
inners:amyl, aceanthry_eny ,
fettasydacrmighrtyl, indao 50 and hi bleu:idyl.
Of these, aromatic group, a :oh ds cSaersyl,
n-naphthyl, p-ritnnhy ahttracerdel and
phstanthryi are preferred. aptcr00000galsma I)
SP-22:13 



r'he Cr.ic tag egeneted he'erecIlrbQn grcUPS
in 9,..9 hydrocarbon :Troupe in which at lea,:
one Iced/cc:en atom been eutet3tutei ci n_tn a
halogen atcr) sucn an -Fleur ue, :1,1orine,
bionine or radii:39 with epee:rip enamplesng
3ere tlueroge,hel, and Cc::: naLogeriated aryl
groups suer', in and 5--ditri.fluorcrupt
bylphen',9 I 0153; Egirup lireron-ccntain)eg
Tiro IC hydrocarbon-substitnt :men asSlant,
iflu sqIra:pe include p 15 group; peroxy group;
hydioxyd group; hydroperexy ore-up; 91k
geeppe such as 09ene9y, methylphencey,
dtnichhelchenexy and 



naphthciy; aryl kegy triceps eue9 as
phenyheeineey and 20go :1:10 (doao) ; and
cxo group.  SF-2223 gpsupa
a,trIfluortmounsnosu 105 at s , phenyl sul forst
, rsorydi. tuna ,L nduauesul donat S,
tni0tattylgangeneaultanate, t citsciontylbun
sane all. furaVA, pa ch aro osn 25:nem:I fon a
te and pent 66f1torcben zonssul onat ; 5
edleineue groups soon- no ruddy au I Lunte,
phanylaulfinade, hen 20; s 1 fine :a ,
patoduenesuifinatc, trirsthy ihes den,:float cml
pert ailuorobon z =sun groups; pry: di; o
r,oups; .sclfata grsup; autticeegrand;
poldeutfida quoar; and thistat6 granp.
d4amPot c rartrogur-dentagroups mmdc
amino                              mops such as mothy
Icobco, di methyl a disunglairdno, di ddnpyl
aging, diganylauinc and disyclahaugUarnino;
arylaminc groups and al kr:dryland'naps 13;a
ad as 201-.estylairdiudendlandinc,
gisoldiarrinn, 



dinaphthylaning ans methyl phesyladinn;
alkydgmino groups such es netdylidnano,
schylirdno,-prspy117111100 E11,111
2-moth y; enau 17,1 00, 2, 6 dime _Uylphen
ylire 100 202,4, 6-drinednyipheny1 ;:mi no 2a1
- p.rnp.ylpheny 2, 6-diai-tiondlphengliminc, 2,
4, 6-tri ap-opy] E-uni ade-t- but -2 tpda?
yliessuo; dud ci. kylanino and any arty] nu
103 N,N,N',N'oLefrarhenylprep2moncgiarcdnd
L01391 Examples ot the phosp:(input, include
groups such as trimethylphosphi arn
Loncarlohexylphosphine; 



triarylchosphinc g harps such a::' 1
rAphernglphcar1e ard 1 :1 1: cif IrMoaphine;
phosphite groups (phosphi de rumps su21,
as rrpthylphosp1dnd, adnylphomplii[u and
phenyiphoschite; 10 rhosphonatc group; and
chosphinata pippin ECIECI       ?rat:arab] y,
0E, z, N arid Rn are C he sama or different m
one another and arc cache hydroper at cm, a
halogen atom or a 3,.2, hyirocartcri group_ nh'
and :11' are rho fame or dl sserant r:..5 ore
andtma. a Cy.oydrwearhon group, a C,-22
halamphatad oxygen-containing cresp, a PIM
fur-conialidug croup, a 20
ni_omgen-containino group or a phoapsomua
nos-np:oloc. and pan pf Inds(r) actiamenu
groups may be linked together to form a 'M ng
ir onnhnnatif,n odoh Lhe carton atoms to
which the groups are Isonc,cd. 10161]  



It-2223         each other ana ere eacb a
hydrocarbon group, a halo, hydrocarbon
grasp, an myriad-containing group, a
sulfur-cent:airing group, gallicon-containing
group, a hydrogen atom or a InaLogd-tcm. .0
62 a forte, nut canna 0, or. ry/-cogaLbon
graurs. Ezumpi ea of LI, halogenated
Inhlrocarran greapn mcitde the
aforementioned Cnn IC Examples of tan
oxygen containing groups inch-de
group; alledp groups much as netheath
ethaxy, propos; and butoxy, arylany dhaugm
rfch as phones's, methylphenomp,
Simethylphenont and naphthcxy; ard
arylalkcxy groups such as If rbanylmettrrry
and nhenylechormh [016.31                       s of
the sal tun-car _Hind oroups 1000,
substitnents corresperdind to the ahuva
oxygen-contair.I ad compounds encepn :ha t
:InLyger, is replaced by sulrur; sultanate 20
groats, such as methyl su]e, triflueromet
hangs a_fcrate, 



phenyl self:nate, benzynsultodate, d-
LaltencsaiTona,e, trimeirrylbsurecesallsuate,
iriisabutylbsrzenesulf=ate, p-ohlorebenacc
caul. for a Le and pentad luarobenn,lesulf
nate; and rrifinate oranpc snob as
seLIcrisulfinate, phenylail/Crate,  SP-2223 102
aul1in00e, o-Co_ucuncin =irate trinciany'
tenor, Ideala e and pantorinoi obendand
Fixa:npies of the i_icon-nohtaindng schups 5
hyanocarbordalgroups an I 7.0 20 arbor,
atoms ditch as 7, r iNtOt 31.-L
dinavnaJidherissiitil cdpihcil. Preferabay,ana
di) aresant 



11 d salfun-contaarling group, a
ant:doh-containing group are- a triscger!
a.Oear, and are more prone:rat! y each a
MaSogen atom or a :11_2z hydr ca -bon
pncup. [Cdff] In Portulae all) and i51,ixalcoa
hydrocarbon draa,o, a cianianh halogenated
hydrosaigacri grotp, sitiahri-oontaining grouth
a divalent hermaniumnco (wherein R is a
hydroper a-on:L, a halogcn anon, a
hytdocarhon gnu up, a halogenate tydrorhdi:
!DI Eh] lane aa r  SF-2223 Inc Slide di valenL
C 2: hydrocerhed ractlLaa enclude alkylere
gepups such as methysecnch
ginsete4yisieLhgleuses, 



1, ectetrefee hylene, 1,2-cycichcxy ene and
1,4-pueloheesylcacy add aryialky_  groups,
6,C11 air diphcnyercceLlteene ultd CC the de
en]hydrocarbon orcrOUDS  a
dimettylmeetlylcnc, I,dieethy1-1,2-eostUene,
2,4-cyclotessyJ cue; and such acyleexylene
urnete dS -di aher:ehylestc and depnenyl 1,2
eelsarc pre far aId a. L01 het Free =cc
esendpeee et' Lirelog f  afagcrantd on of at
leceL one hydrogen neon- c" :he nabcvadlval
CH es hydrocarbon grcraaaac Specific
example; incline:, halo:Lenge ad products at
toe adoce decalent Cyr, hydegfeebees
grenpe, al: oh ac chleronethy_cna. OxnrpLes
at tcon-cantoini ag gee   nolude clkyLeilylene
creeps, al kulseesiegeylene groups and uryI
;71 ut.ene yr cites such as setchtyl ;1 ylerse,
dimethylaitylenc,  



ST-2223 001 nettylcherbTailybehm,
dichonymi.blong, dilp-bouThla1b/latE and
hlim-chalorogher0h2011blene; and al
chbdigily1 gcoebs, 5 actcammthyl-1,2-Cicliml
and oetrabbmnyL-1,2-disi_yl. [0171] Include
e1aemecorrosbondimg to the aforementicad
Va eTltroomELT groups except. f. ha itP[allud
by germanium. Examp'es di Om diLair:Ong
grcemp include those cramps correapobh
oilicom-cmfaainang goon piCapt thatInc pCn.
1500172] 



atom, a no .ogen 02phmdrocer.er a
halogenated hy[Cmcarhou group cr en alkcxy
croup. The hydrocarbon grcupc End the
Mplocenated hydiemarboc macems ha 12 ray
he similar au the hydrocarbon rtouue and 20
the Telhydrocarbon groups described Tor X'.
The                                     include, aik[ixy
groups such as cm2hcx , etnoxy,
ppcmoxgroups such as lp aryialoe,y com[Ts
pubt as mhenylmeiMobb. .  SF-2223 _DJ
:01731 Preferably, 1211 Vorsin,Ott] and CO is
a tivajent 



hydrocarbseC, a divalent silicon- son 1 tThing
creep, ana bun vreferabLyery al ky est, vesav
cc en aryl s' yl ese sioup. sepsunls
represented byVormel a 1 seweby irdene
3-tent-dutymelsycl ep-snteej (t_torany,inult
dichlearde, 1a isupropylideas13-tert-let yi 5-
netlyycropenta di  tart--in iyt 1aorany1) street
rub l.isbloside, 3,5-bi-teta-but vi tin sten yl
31.scsaitta dichlori es,
13(estanvethylostat-rvh-eviA lansutlessenyi
bit-seed us lIchlosde, vineattc, a
syclobentadion::fl ) mu_nit's bichlorice, 



dip henyire,t37 ere (3,5- lrinethyl-cycispestar,
1,1 (2, a -di-tent-but y1.ta asbesyl ',II:Vol-Alum
drsb dj PhenYlmeth",lerle (3, asci set by]
v,vvispentadieny-) C1, 1,-di -lea t abut
ylflasetenyl) zircon- 35 213chle vide,
diphonylmsts ylene13,5-dime thyles ',tropes
be di esti ) lbride,  552223 (fluorsin/1; z I
noriomide, Iphenylmeihylonobu inl 5-mei nyi;
zirrunI nm dichloride,     dimIcenylmorhy I one
( 5-tmio M,n531-5-mctIoel-ciu0 open Ladle i(3,
F di Lernibriyikluoronyl ) rip cerium dichloride,
( octoinctlnymocto hyd mod ibenz if Oucronyi (
5, norm i ,r; dichloride, 5-niche - orycu
ai.,11Lath.enyl) (f _nor in y (:5 rcunlr: dish
dinizony_motty . a (5 (2 odiumniyi; 



5dud ouennadienyi ( (2,7 d Lunt -buty_tiuoron
diphenylocthymono :3- ((Ora ddoon L ( 5
diethyl my u1omennadicny_ ( ( 5, 6--5 -butyl t
inorcny 15zirconium di oh ( or 'oleo
ieoulopentadionyi ; ( ominoonli
3locichydrodienn -5- iinorcmyl ( 0-: n con i um
dicblorido, dinnenelmethyl one (5 -r e EL
bun!'oilny (vs(t adleny 50( flnumenyi(
zinconiuo .., clorozniadiI y2,
((-(dimtent-MmtilfLunrenyl( rib:moor no
diehlonide,  107 e5ncycloponzadienum, 



octahvirodibt,tzor .Laiore-iy.1'
cipmenuinnehtert -batedimothy_ -
iYnlnrmenl.eClenk'_; t) nor,: di ) i rennin,
,,el.e..orice, ninny'),d2-ie et but 1 rInoreny.1)
zircon d en diction de, diphenyemethylene
:3-tent -y]. 2, 5 - dinetU5M-oyelopente- d I en/
1 ;3, 6-02- rert-butylf Hoc -en yi)zir our M.
dichloride, 10 di enYj- ( octamethyleetehyd rod
lben dollen zenyl ; zirconium di
pete,l.y1)menhy1e-d, , 5 -didetM y1-cyclopent
cdi coy] ) ( 21norenyl) zirconium dim] or de,
(pithd.y1) del hylene (2,5 inimethyLneyn I
cineriechnendl) (2, 7 -di -tort-tney I. f I nnrenyl
; riemonirm dichloride,  (elyi memhyreno C3,
5-0 inethy -nye' crenez.dienyli 01,6_n? -hurt
bi)) ylllnerenv1) zirconium di en, nri de, di
qmiciy min), ) erte (5, 5 lideihyl-cychcmont eel
en5d ) reamettylociahydred rhen me f: no
rencl) zirconium dichloride, 



22 di. (pi LoT yli methylene (3-tort-butn -net
hyl- ezmddrenta- d limyicienyi) riemeninm
dichloride, liende (2, 7 -di-tert -be 7.y1 n 7
I:rim:101 rirccneunn dichteri  _0101,
rmiMm1ene (en-tort-butyl 2- me'_hyl vc 1
epenta  121 t-hi,tyl viiicrer,yle,Zflcoflhiin dish]
cri de, dienY11
,-zeteuethy1ccialtydrezirtenzcfluorenyl )
dichleride, mamuicyll - 5 meLhyi-openna-
reflili-111, MUM:I:Lerida, mr-telye) 



euyi I 12, 7--tr-fert-buryliluerony I
)7.'dicheoride,       di ;pet oly1
)mec.cy"ene(2-adamancy1)-e-metIm, 1 cyu:
()pent - " 0 dThn y ) 13,1-diet ort-flu ty f 1
rmeenyl, zirconium dichlorldr,  ,11,--1-e] vi I
'vet hylene (3- I2-aciamenty' -5-
me_hylmetzlepentadienhM)
Icetemccrzyleetahydredibenzati-dorenyI,cirme
cdum di duo ride, di 1-z-trul yl ezel It)
1ieri-butyl-z-cchyl dienyl) (flueranyIller
hictleride, d1 fiZ1 oiel1mettylenere-butyl
-5-ethyl-ryclopence- dreny' ) :2,7 di Le_
1urthefrucumnyl) xi -Cori um di:Mt:rite,
jp-eoryl Imethyl ere (3' Lerl-Uncy1-5-ettylityt I
cpenta - dierrel) I 3, 6-diet :mefmmuyl 1
zirconium dichloride, LoLy1
net{3-terimlincy1-5-eL tyl-cyclopente- decry 1
Ioccm,,ne'Myluctehydredibenzseceorenyl l
cirreeime - Ye 



(ilierenyl) zir000inol dist-IL-1 de,  SP-2223 139
di ;bmiclyi)metnyi Er A -
Sect,1-2,5-dimczbyl-oym: pent,-
enyl)tort-buty-7:1cmocnion. dichloride, di ;b-
tot y..moth vi once 13-. Sett-b)2, SidimPthyl
msys) open:a- t1)mI) zirconium. Picini:m:1ot,
-butyl -2,5 di5.0 L (d1-cyoloponiay.1
))ibenzosinorenyl)tocnistr. dichloride, di ;0 -
sent Lsey_pn-ry =boy 1.0n e (3, P- time
thylmoyclopent abibnyi ) (01:10-0113:1)
yinsoniub dOchloblab, 10 di
(pmtert-butylp5onyi ) methyl one (3,
5-dimethyl-cyt_cmonta- 



di eny3) ;2,3; di _ert-bytyl iduoreny II sir smnin
di chloride, di ,p-tort-butyl plenylbse s
hylote13,5-climith y1-cycloyeld a- ii 13,
6-di-toot-butyl fl Yoreily1) birooninm di
chltrSolo, 15dionyl) ;ctbamo hylpbesliben r
ofluc 0000L 2.- room-) um lichlboode, di1 ert
buLylph y nethvlone ; 3-tbrt-3y .y1- 3-nittn y
-byclopbbiddiuuy1) ;,:lborenyi) ia pori um di o
di )p-iert-but ylpPlony) )1) 51 tylistezert-butyl-
23.5 pesbyl-zyclopentaticnyl) (2,7-d1 _es
L-butyliluct yil rtnti urt d stluzide,
5-ffeihyl-cycicbonindieny1 ) 13, 6- siL-
toti-butylri3orinyl ) itmsbnitm  11C 



(pdiutylheddl)razthyldnc (1-t 5-met hy I -cyc
edendadieiy1: (vet1cctchyd-od St  d) fluddenill
iirccnium dichloride, di
)95ter)(1)5551phedy1)55eihylend (3-
(2-5dam5ntyl ) 5-10-dthdl-di(513pentadieny_)
(fiii)reddl)zirsdniud) diet.. dride, di
(d-dedi-bdtdiphd-di.5)dissyl en). )3 12
idameintyll - z imeendum di chi dr) de, di
(p-iddi-bdtylphenyu)n) 105 ideth51)
cidildpentadder, zircon:Hal di idddidde, di
(p-iezt-buiviphenyi)mithylence 0-5fletiyI)
cyclei,n(adieddi) (dciamethvidoinhydrodibendd
fluoranyi ) Z.L3tC:I2.: urrdi) Iddi
(pt-fditylptenyl) (methyl:0nd. (0-tert -bui51 



-0;d7 open (adiedyll (ilddren.yd) zirconiid5:01
di (p- tert-butylpienyi me:hyl end (3- tett-butyl-
- ethyL-cyclopenuadianyll (2,5-ii cell. -0dd 1
Ccv rend) 5-ethyl-cycieddnidid) eny!) (3).5-
di-5nyi) zir501)i)(55 betH- eleydnodi henry-
S7-2222 111 (11 no riaaay zirconium. di
:A-Mumble , Mb ; p-t a-uou ylphony:( ;
mmtbylor o (3 tent -butyl - 



3 di Uo-tcbtormt ylphom, L-botylf_upoony
dtzblori de, di (p-bert-hutulphetyl; m'3- (cc
-butyl- n1-butyl- 2,1 dinyddrcdtbc n1 oortryfl ;
zirconium ULM- m- (rne -2(21( pher 55M ue
hay acne (3-tort-MU u51- (225
bz,(Myl-ovzlopcntoMi Any( ; I
21mbreny1nnac.tuar lhohltrod, 3-methyl
-cynItTent adienyl ; (2,1-d( -te oz-l-zum (
z1rtonium dicta. r iMe, (riet1:',J) (phenyl;
muthy lane.1mbt-yl
Emonth151-mumlopentadionyl ) :3, 1-11_
ert-buty m orl de, 



(be ((hub; Iphanyl methyl e(t, ntabMony - 1
(mc: - nIce thyloct cheyd rocllbe zum itch:Lori
da,  00-2221 112 3731 :Olen '-C 5-zactny]
-cyc17perL ddi unyl ; fluorcrylccc ri. on Indict )
(Phcfly_)mclny emydui L
crcizicemcadienyl; ;1, Y-di -tend
hudylfizzreny1) zirccni rio d, chloride, ir-5c1y1)
)phcry1) methy' cru ;3 Lent-butyl-
cyclopentadienyl0, 6-r1 I sr butylfruz ccrZ,M)
(7-3017/1) .Phery_Mmethy c-te, ;3- Lert-:outyl-



5-mercycloreutadi znyl :Oct umethyl
ocrudibzuzo- flucrenyl ) rcou juin dichloride,
diherzylmethyrencyi- 5-inethyI-c ycicuuctadi
enyl. ;f 753735r1) zirconium di chirmi dz 15:2,
7-di-duct-butyl 11cc r cry,,ni UHL :t_cnloriac ,
d.thcc coy lice, LI yThEe (2 7.e rt-tuty:- I
-net)cycLccadienyl) dilzenzylmethyrenc
(3-tout- duty: -5 rnethyl-cycloperrudi er yi
.:uctureL)uylcurahydrodibruzcflucrery,)
zirconium dichict Zucrunyi :Here / 3-
Lert-br5y1-3-mzthy, -cyclopeuradien,z1)
(flurreny1? ni run], cm di :111,,,,ide,
fLucrenclicene k3-tort-7,r y]zycLcmcnt,nricryl )
(2,7- out -hut yr flucron3511 r crczz 00:
CicMlunds, trucrunyl ddere (3-
Mzirsuct371-5-motty, -cyc' cpcJmadieryl)
L51-2221 



,Jpi-dt-tort-bndinhl
(ontamethylecahlylddyiibehzudlderhiayi)zdrco
nihm dinrtaride, ilphany1methy1eneL3 mart
bubLel humbethylonyclopentadeenyl,
:fleormmyl)litaniun dichloride,
dtpnanylnesaay:one(3-Leruandread Pune, -
eyed,n      7-di-tertubutylh:aemery1hritmudma
dicriorid
drydnnylmethyleta:3-tert-buty_rtmmeabayMny
cidoedr
13,Emch-a,rt-rad,y1f3aarenyliLrlanrnm
dichicrion,
i1.odemylmethyloneeentarb-bubLen-5
r1elhy1-cycledamt rdenyl; Heiimmlhelam
anydrodibenzofincronylatibanan
r11,01,1ordde,
depeenidmete.ylene,3-imrd-bdLabl-1-methyl-c
yclepentadLenyt: dfldoreny.bnainlum
ddetlarade, , de-tart-butyl? urmanyl(hafudum
dichloride, ethylene(3-tcrt-buty-5-nethgl
hreicrantadiantl, LbdidaliZmeremel)hatneum
dltniflr-de. and LoctamethanLcs2/11bannium
dichleridd. 10Examples of the transition net,-
compidrLdn reoreserred LaY robe d MP)
farther ihnlade transition, me-al impohnln thed
atom has been replaced by hi -ani on,
11,1131i-1m tar,adrum, riohiori, ldedradaab
chromium, rodybdcnum pm burigaie,d  



SF-2223 'Ma 7.i:coon:ion metal compounds
rep- aCesiced by rerraul tiercroatood by the
nethede disclosed in C015042CR'5775 and
Wit 2001/27125. 51011f          Next, the
thrtne,thicot mecal croo:Dan represen _NC. by
Pet-Fria (Tel will. no described.          the
tranciLion octal tons oundo !aying Permute
(IV; represent prof orrea exenplrerte
transitiennetal COL,C,ULL.C1? Ce FO :Ern,
(Iii) for use in the 'noel:Leon. in Formula 5t5,
TI Cs a LraneitcGrour 4 to ;10Lp I in :he
periodic tab I s. 71t detail, M is tit:anion,
zirconium., la iniobtern, tan oichronic:, rig pro
Scrod] y vireo:jinn. [)17] 



In ForTVa', R".and R" are the sacss           OS
'if feren. 5ren one another and are each a
hydro:roe stern, 21aCUD:I grout, a '2,-2, ea
gbh, : ed hydrocarbon group, sulfur-containing
group,n Ctrogen-centainneg eic.to cr ph
heNLIOCLIS -00:7 r_b :non' creep. nat -or _he
addsocot grenfn R.22, R2' and Dts rgto
be/inked tog:Ltd-or lc form a ring in  SP-2225
115 oothernaLion with tt,ca the group; ;re
bonged [0119] 5 the sate or dr f afrom one
anotherare each a 01-tp hydrocarbon group, a
0halacenated nydroc'rthon group, a 



an 1 laorcni ocean ing group, an
orogen-containing group, a suitor -dor ta vdpg
group, a nitrogen-nor :piping group, a
jblosphorus-contaising group, a hydrogen
atom err a hat oiler: a tat, 10 end rat: el these
adjacant groups rpy be linked together no
form a ring is cchkinabian with the
sarbn...atoms to which the Etampina of i 1 and
cycisnexad; a kanol groups such as :crab and
tporranyi; phenyl, annaptthyl, p-nnpht hy ,
authrasenyl, phananahryl, 20
tetrsaydconaptahyl, indanol and bapnanylyi.
Of these, anopatac groups suet as pheayi,
gpsantthyl, I-tenant-thy', auolarecental and
prarperplary are preferred. FIll 8" ]  11)
hydrogon ;atom Faa, gean auladtitutcd as .
ishalogen arcs such aa fluorine, chlorine,
hi-ening or iodine, with apecific examplas
irlorudirwr trifluoronathyl, ard YEd/
halogen:iced tel orw.ups such wo
2,3,4,5,6-peatafluorcpheryl, d,5drfluoicothenyl
;Ind 1,5-d1L1dflucromorhyllidded,g1 tO1Hld 



crics.5 Iind grculaa cocludo
liyc1icgdabon-dgbar1tutdo nily: grodur od 1 to
YO.cbos- at urns 1) soon a) liLdeLilylaillyl.
mothyld-dbenylaa1d-1, dinethy_phongdgilyi
did] driptenldisii)W. It' 833 Edwmggea-lie
axygon-wentain1dg groups incruda ory drouu;
acroxygdougw lnydroxyl group; hydrugir0)1
group; all-cost Sorcispa such as ethody,
wr.norry, guopody and butomyy arglodg =cups
s;sch en pnenogy, meghylphonoxy,
dimethyUphonoxy grd 'is hrhuxvs arydalkady
groups yurch as pdardgme)hoxy and
phartylthgxy; acetcxy growp; oargcnyi group;
gaaadeceLcuare group iaoadd.; and cygo
group. 2) [01)4. Ildadpres auhriligaldg
aarrosponol.mtdid1nd CD=OUnd) eitepu that
oxygen is1 le 



groups such ad didltylgul1onato.
tditilidlowaneaurfonaco,  222-2223
phenylgra-1==e,zylsuatons' .1SUIrCflate,
Pr:Lodi:hp:herfundLe, triisocutyibantenes, '
=nate, p clircrebenz ens suit oasts and peso
floordieenzeresulactater a= na!re groute such
as methyl's:2)11P rase, pharylsulEinate,
bctrylsr .ti rate, p--Srenestlfinate,
Lrioathyibonzonosnrtr nate and
penieflurorctenzstestlrinater a] hi/UP-22u
groups; a:fyitlio groups; eirl fate group; solf ids
group; pal yen'. 5icle noun; and thiclato group.
inn 0] of -henno groups include worn group; s I
kg I nine grunps such as nethylatirno,
dimethylartarro, diethyl/amino, dipropyLarriro,
dirrotylomine and   cycl chetylopino; arylamino
grcods and F: kr( orylfni: such as phony] arsi
in, d'phonyharrirro, dit =plaints,
druirphrihylaroine and =Phi/Splitsyr nod no;
alkyl:fist groups such us tstnyi iris= grin/florins,
i-propylinirs end 



tort-but]rroi us; sup:lion= groups such as =styli
2-riaShylohenylirrinor 1, a-hluethylpirenylitato,
2 4, !ant riute ahylobetylimins, 2-i-prop7lph an
pito ino, 202,d..p ropy Iplinnylinino, 2, a,
6-trier-prissy] pi-info:noir:0,
"tylplannyitini in 7,P. dli_ert-butyrphonyliti in
-end 2, 400tt0ttert-huatylotsny iti no; ors:
alkylamine and artyrand ne
p-cur,8trrnethylaminc, Tar =hp' amino,
Lropheriplarrine, N,N,b1"rtet rarrei hp],
,liglenedieruhas itmsd= and  0,1-0222 1y1_
I0106)           ruampl.es of Lha
phosarorossocn,a. ny :: roucs cricludo
triaskylphosphfre groups stash as
triscathyrphosphine, iscibtasslphcephina and
trioyn ohoxylphosphina; triarylphosr?hine
grasps such an Cr1 phur vlsrhusphlxca and
trizorylphasphire: phosphite groups (phenphr
de groups) 6,C11 as methuiphosphice,
atryturastani-s and phenylphosphita;
phosphonare group; and phosphinasse group.



IC[0107, dreserassih 55,eS P5 3pu an a the
sasca cc eria-hor frau nne anoCher and are
each a hydrngess a loin, a halogen atom in E
praferrar =Mai:Rent a" Foi. laR- ana Ps' 'CR
25 phe snfla or didC "schnic Prom each other
ana era each . SI 2C hydrocarbon group, a
Ciass halogenated hydrocarbon granp, a
s'Ii2onsoontaining group, an
nrinahsirshnhairinq group, o on Orrocro,o,irrog
gross, a nitroghs-acdriaini2n4 croup or a
phosphorusrnhaintrg group, 20 [nn] OIL a pra
Cerrad arnbndissna of,and daserent iron
oreeach a C2_22. trydrocaraon
liaon-contaaning gronp, an oxagenucantainj
Sir-2223 



on atoms to kt tcit Lhe groats are Carded- t Tn
a pacLicurrarly cmcfcare together to form a
rims im romon with the or to weigh Mos scarps
are bonccmsr ape an TO are each a Coo
hydrocamiron arcup, a Ciro, halcperiate:d
LroMP,mmhen groupion Lars, romLeining
greerm an axY0e0soMmg1Mirg group, a
seituressnLaleirg group, a
eltrogron-conteinimg group or a
ph0SphDrUS-ClOrltaillillg orcupr 10190] 15In
at-pat:Ler c.as.ferred erbedgmenmFur:fluid
cramp as hood-ode phenyl, a-mach Se y , P
arropluthys, anteres-nyi oho:rant:h. ryl ,
pyresrl, acenaphttoci ph:arm:le:1yr_,
aceanthry aryl , t et rahydron apht, ledally: and
biphenylor t here, phenyl, TOrapist:Lori,
anthroceey: anr LPuenanthryl are preraL reg.
HSI 911 "he arrocups may Se SL 1ed Lolth
to:Laren 



atoms such on irchlorine, bcorarne and iodine:
CI-20 s sl Mal groups roan ea net tyl, e hyl,
amnacans,1 and ayeicsaven3g a y.a tkyroggy
oust. as densyl,      hbehylellryi and,
pluenybocobyl, aria avyl a:sums such as
phenyl( 3'Lary L, di nett y'Egi, triliethylphenyi,
ashy' phenyl Propylebenyl, biphenyl, napht
3heilualnaphthyl, anthracanyi lambryl; and
erganesilyt broad's Shot as urimethydsilyl,
Fur:soda- (1bl, X' and X"u, or different from
cash other arc] are ea,11 a,dears rbco group,
s ea 1 ngenatLed 'Rijn:oar:bon Orono, sn
oxygen comadnirg ?dream, a nydrogon shoo
or a ha' road attain. Specific ananplas of X'
and X' and areferree suaseituanta are a irdiar
to these deserfbed for >]10 martial d 1111;:
[M921 



Sn bumufa !Ira; ,Y is a di suient hydrocarbon
group, a lend_ halogenated hydrocarbon
group, n dire' -am-captaining grvuu, a divalent
derma,' um- ec alhaig 'XRaa,-Rn-,,(Cr)-bR- or
MMR-  tm .2223 121 mapleS otto those
described lex Spa nub examples on t.he
transition t represented by Formula lVl txte
Juno dinettylsily_ 1- 2 betley 1 - 4 a phenol
indeny4) ] fl: Lit41 Si rcct_JR. dichloride,
dimettylti 1 y (1 a (2 -al(-4- (xonapt thy] )lenylb



( hue renyl I zircon One di etle ladeniably' ibp
111-  (2-et hy1-4- (Poo apii Lndenyl (
(Oh:crony] ) lb:canine( dtahrorie(e,
Plueathylstly1(1- I teetll(b 4 (2-met l MF1
toreneeb Lineation Plonl or ida, Pimethylm4
Tv1 ((2( eLty1-4- 15-acenn h thy' L, 75LC
inexact:2 zirconium Pi ob 1 or ide, en methylpt
cyl Ii- 12-ethyl- 4- (4-or of La Celinft
finerenyditirsonflto dichloride, dime 4hol a
ily111- (2-etbil 4 (O-phanantbayad erbyl I
25dimethy; s i Cy] 11 (2-ethyl-4-;o-ottty( p'
ncenyl I) floor enyl I ol Loon 4.-di ola orlde
dioeb Ly la i eve 11- (2-ate - 4 lotatthyloncr 



I: inden  Sr 2225 122  51:11, ,r5 ;
211,c1,122-1,2, iirneth!,Lsil y11' 17 2.1.1 21.
1- L2., 5-di:rotryim1 yl- 211:- !2-ettyl-,1-12,4,
(i--tr r22.1,y1pneryl) Ii2.11"12L:2111-(2-ctnya-
1, .1 ur,phes.,%11 inclanyn . (1Li:nivL-o-1Iai-i
222212222. n di 1,1,12. lnllvl(l- (2 -ethyl-Cul 



1-12-, 1,21 % (2,2,-,richioropr,I1   d
zircznnumcni che, (fLucrenYJ_ji,),Lori  124 sc
ne-4-241s i 1 y 2: I :2 (1-11) 4r)212-n211Hrfle,



bride  sr-222.1 _irsoni,n cc,nr ip, fluoreny ) -1 r
p, w,Thyi'''-n-hury I 4 (13-,,p-afty: indRny';
flucra /1; znypir  222: (21u,,:e dicetTy.c.ivi?1-  



m:L15/15'111- 12-1--L21111Y.Phtnyu; in
cr:rtyl / :1 15Li2,5n2:351 clionlo? dichiscide, 2:
15152,521,111.tr=iumcnnnr1:1e,  in-2723
;fluor Tarty') ; 



frtclany_i jitti2-n-propy-4-ttttridenyl ItyL)
inclery..;  -2214    tert 'nurvlf-ucncry,,cniinm
clic414 tide, -..Tr, i311_ t_yeuni 2 b. CenItial
dIChiCrl -4 :4 .1L4,..n41y1: 14de:iv 



n-npy,-4-phenylf.nien31: I  diPhonY si 41.I4 (2
-n-7 roLYyr- I -0h" v2 ccl 1 y'n-propyL-L-
1(L.ypl:_hyl)nnosnyl) idrycibonzcf I 00 i/2)
rirconi= dimetayini y LI (2 ,(te L)2/1-1.1-HE, 1
1212-ed tory -"Duty! fzirconium 11,-Mi ott:1 L'
1-,ny)  L dnrcz:hyyl (: ('prur,1-)1,
5-benzoinacny 



,octacH3-.13 o-t'11_,?zyf IL ,i-e-33 3ry. :on
1-ri di4;y,  calo_c    lens arca  5F) 2223 112
,B)   copolymer prednetie afener,enLiened
transit-an m 5 coppcand 



car)ellr of reacting vYtt thetit,n meta_
sempetsel IS) ;Oita] Examp.as  SF-2227,
oThcrLeFL" 'Le   t lo J.1   



:32C_    V,X1XXX';,X  I 01XI-II   



ST 2223  oa 1:ci a_drr inds dL es
driceciinecxyls.. In I 1J1 IL dL ;11ILLK inlin
hied L: cc; 1 ri el imildltniiidsis szprceents-
eLLydalLiLdinu" estoxiced ere di d,
siddiddis,ds1 blitexide; 2L)a: kiie Id(id s
,ddidusaliscid:ides tflIC.? :15 A' hyl:Lindy,um
sd-23:233 arc3333,deuty_211.3 leer .3133
erode; al cy I al 1,3333, e es el:111311 le,
hAl.,1211dt;ed 311Cy-33 I n ;me soe333 sac
ICyl 3331 teLdun, doha_de - partd a ly
333deuee:latedS.ISL ea Ili 'I] dlia11111.1E
sac 33313-orde and 



EXsialpSi: ccelude Didaiudanu  SF- 2.22f f Ir,F
22;0711p.    [0201] us itc,luainc porn PI-  us si
st_Lnal: aco of cos of a) I]!!-I-- s _1sonpounclo



canc.,' or( p sl   f 0209: laasa o.r viatar an an
orgoasa 01 11001 salasouna such as ail i ay]
a a MILLis a medi.aa, sash as banaanc-
solasaa, eabyl ethos as tsaians.
Pa an arganst,n as id. in a naclas  al
,,,loluiainaza  



The alcaler,,,x,.-, ccy ctcn KR--
a)aLcoTT.ounds, t h=1sari the 1510213)
maceamy_e]ma_acant  140 cc LI  - ttnn 5, Inn
lredao':crho:is eve , 5 prn="n3n, nin 



5nnzcnc-i 5,5,1 i-hi he ain In0050n, nruininx iir
5,53 none than 105, Ia r-)t)]  R2' Nt oo Al Rzo
R2Vi i)  SP-2225 kyr8naaarads); afnena.  



Lc 1 -  -2123    102201 Tr2aar:,d-2) day ae as
ed ein y 10 or Ion or mare may be Teta r car_
01 tToasts 



erase corn:ernes sod e-r2 Patent No
(a:ardour:do may alas be =NJ eyed . Ea222]
ide,c lode selves:ado rap?, Specific eNsTpres
dosluar t- 01  Lriplenylbor-; [0221 ior [C214] IC



(1)[r R22 R2s_g123 :10210] encr cirrupy and
210011readady or: aryl yrdnn dr a sub an rant
dc; ry [022<] 20DOLiCriS [.plcri  5icfrpr
croylairalcoiurf cation, dr- tot ytcoauff catios
and cot ion dad a  ii, 2, 4, 6-pont-no-Mil dr
iliniuca cation; drdc 



t,t-rartr-onsr-, -to7.7.7:22.2nons tcsra-72o
;I:12: or-, .1)os nu loL277 soLna
ocatat_227sHaa;los s_e, t.ts.propyoarorao:a.i
1100 to.:. ro;o,[.-- 22;;. ethoiphoony Ii hotshot,
antsoa Ito. tot:, 'sins 1 II -jlph,rtatatc, s2ani
ISaa-rplas to toss 1:1,11-1-imilinauls salts
Ono:sass ylasdlOaissm totra:pflany [C.2-32]
onpcundsill- en Lnul sole 



6, S-d3.sar2adoc:borans,   t2s trLIn-t Lat
(:i-buty atut.ccica s
J,LLyi-A9--Licsrsaanscsabsts., t 



t-- ;s- Hi! its(b-butyl)srtrAnium
ittst:nbibut-)'i,ansism isAyl- '-
J-atssttanons-A--,
bisttndesatIOrits-YAAsHs
2C.Lts(11-bstYlIammsstsu,s .03
trrts-butyflsnwsrbsb
bisl'tsdesshytrico-s,b-sissrPratt ALIA
HAUsLyl)srmAsium   



i ruciann. cceir,n,uem,su,n,
calcium,1,-1MM:Mil ; To ed dicric ars: col.'the
0112=CHt Ri 2   



,,,E[7,1er, of the rdscc. a-c -f nsatiscs s,,,
sep50 pulse:.2-britiosse,   42-2223   [C21-5i
E,,upLes of styrcr 



Iugart.d d [(}22.91   2225 amounts thornof "ea,
the aca.a a- ol rt,h(taissitn  Sale chat tic
molarc: of a-.ioa..roi SSre adrsttional  ri-to gl
ana traosialon tem 



as prOCOSS or a  CC lormor  at t in an au
(a)clad (EI bctcanhund.'t.LJ,Cyst is adad ta tic
rhc Cats last. 



IS[Cana] catalyst, Lac 'class, 1'tt.c. 1C-'I Inca
IttSit,]  iia an ant trio tire Ii ts.al. (lair: paratio at
r-: the eurranerrent iB-( to ohs atolls iLhra are
the icapancont (Si[ (L.-2; tr.]. is _ to PPOCP1 



ter zaps] p the toposition tt tat   la! Lc1II h 1
yst conaant-a-d  10 e e   beenceee. 



10110111 mime sal Lion maydital im
regumatina ah (Ommhm  did:ad:con.    1E0   



Lal bubbleL--e.q-i flu Fiu-ieub tripipa I aging
IP, i - _c_P2ere.SiSt:41-CP/10 _sLance Tue "
cope] yr,   presenting PPPI-P,1  Lured cd
diLL,LL :don L 



odldwing calibratIon witb  d LdddeLel v ddzs
2:dqco in 21 dL ?-L nt'lELLL ILa",1 Lig a
pprc1"^""-^'""' Nea1-w-rit epiLd_d L, All:icricc
2.01  St- 2223 103 L,1,1,ent Bidit ion : l'WC
NSK ael -jt110-SiT 



iiitaiurataturca by 1-0S00 000PaisitiTiON Id
(0Sai) lifferecial retra Pt-coilIiitration againa
_swine iIce I coon c oniant,cv additi On ari t
csa 001. obtainca 000 -ina y7.01;    n) al mil
As pill 



dihleton dentent (.1.?  too  Content fa) dootert
i5) endI. 4-a4dition fait contentLL, et iv,. 33, all
thebutadionetdor' Ved a0.hphitiml...111r
r.Sthe determination who perforred to
deco-cleanse 3331), tho Loll opt no (3c
Proportion (Lothhoci inits deritefl la() L:DthA
(A33 +00 - Lioouri. Ian CaclhlI Lie  



L11 -oport ion Ipult; or -1elatove to = 100 x
The eett err. A to 1' hod tooPee iceppeted
_7 . ptm * (24=fl 1215j 20Ptteof rite pP oLs PH
on (monccul r,..2 .iir.eq c-ed eeLjA or H1c 



411.sore (tzar E at E127511 c/.  (13) 5 DE
(rotate Vales per .1 - 11,M4p a51-1,51 .5!
5: :IntagratecE vela= per t)-  10peak et 151.:
HEEF-155-C.{-EEHIE5e)pan; ! rasention
S00:50-Jmg c0lat Epia,srrEEnent appatateoE 



P0C-EC :manufactured Py SEEE mad  312
2223    IlL5, pureed ,,521522 re teeeyee 32e3
ch55,Tec1 weth 3.cluene er, The 23 Mai_
311.e lice23d 3-52323c end the gee peee,
32e33e SatUratcc nee: tee332).,,rel2 presser
was lii kg/eu5,522 25102291 to_ucn3 re  



U[oltior  r11.0ttl.1 ot trr[ptercr,t,ri',(iatt
cetakic.Pc1  ttzatioo_  1)thc rh, [02)01 to    



5[Q232] a 15 uL  pro product eon ouoper.;pd
i!opoone, washce wiuh d- u [rocuu. 272 C1 ))
r;--.2- kY ;Pump-rex 2; [I  S(515I5 1 



Ermsopia Se E= 5e0 =0 Las 1u-sten ca potty t
smdloydte )r5 - -)51 E) in  t, saturated anp tro
rosom5r IPintertal pressure was 2.S kg
LeLdedsts (pentatlauropoory !Id:mats :El s,
re..  ST 2223 1   



[02,;C: ? Tip I -  i 5wootirriously Loa to tsintila
Lbw cut:alp:ass= at 5.0 Lg/wri.:5. Slots, so
et0lt?.ent/O0h0its disne.  ioit 0 iicep 22,,'
) was C. 1 Tie results arc 012in T,tc es 1 212d
2. 1222 [2cmparacr 21= 2.1  



c- [ Root- :1,e22, :Wed 2.74C632 Al.       (2,
7-c1i-tort-:mty I -----wlemel-,.-netc.31teror.
13,3 3. 3- Le _enler  



2 ICI-Fn. VI]     2, 22,1] . 443 Thai re:m:1 La
tv-vs descrinvv In i.ahiin 1 :end 2. 1 'taCo C
yao:rinura  ,plee 1.1 Liinurem  



twere carrered ibed in Enem jee
,hv-iretrisel-mreirer,1 terl)recratt rireererm
Kriebi dLerar.  1 LC3..151  



15300:   Cr 222?  etne_eno 1 e.ls q.:to
roost-c,      



Thc hhue, Yolutisn  95[:25555n.   n.r 2223
nSnC] Ehnaissn_n. s the pnrynoni n.11_1I _I
Lxai:p2 eexcept 



ci:here; DAC% cop ynnr w,n nin.dined. [C3221
pc I yrin- neanltime 20[k:-/n]= i Exannn',1   (20
(v1.5 ) manaaacaurad tyherainds which had.
500.5 chat(- ad 5 



i5aa in non (ad rani (v,r -5  '03551 'PC TI
15[55:areple III   Sr' '773i ti?ULeI:ecoa 



[ cc, :Examine  rare7a7ed by the maanca
deaaainad 17 W:a a DCJiaa.777aiLL,all  180
.,I_oluenc scilaulonn/IJ of Y,,11   3the
authcI,ve 1-0h-rhh. htes,h,e was t.0
kg/chi-2hr.. 



[033hli  Lis autoclove, tb,S-2hyLae
polymernzation. Jsthe  ltr) under rnduce:ci
LT,Itune  anylans, on anled IC  



1, 3-butalicno copelyno, el d21151 LIII tine
ocup_oueat 1.111lab: es 3 ard 4
;p51..ri15,411,1natry1) I v.1r5, [41913]  [54L5.;
4;  [52-2222 a .251 



nrqon-n12. Ihe rnsnlan [0345]    15Itea11,n1
nano 52.bca55600555ns. an   U.2'n, .caneni,
37_    0Ln-tn. n 



10out In tic. 2200cool coot --- in ox=p o
Fdterc. id;  (COP:12)      n.es ot tat cannier [in
na[ areibed in Tan'  



D354 [iaaiap [.4 20] near: art:I fit- out in the
Lt.:urn mance, A,=plc 13 _ tale UOLUDriC
SO!n1.5 nouri/o? of aced by    [C33U] 



ITS pfLociathata bear tePPa  thDd1H. had
been th,r,t.01x, purge The TT3:7102TfadTT.
LLTTorolaye,   es3_the =enc., scrivi t!,,,LeLci
per unrt bin,  sriAsebistylasuni n-sm :Al  



CaInhaL, Lly onL waipla hao team comae:Lad
Ca tte autpc_ayc and had a Las
CdMItinUCdCIV ach la n antca 2yi-arna. yd
crtarmcn at ha LpluilmmeM wataanch. Afton a
snail m aMmonnamnotaoh, the  pm:Lyman
wan napar :and by Yr I ,r'a, al :lass ida I ad
nylon neolancyl amaMmom.   



CI-Lc cu-cs1 at,plessociscd witt At 1-ads as.
that chc Is indcoyi .ciscoconaslasocdc ,ccon
IsncsitocaO  Sh.27    IC CC ; FA: rhe
wch"dh,6-Ihrduusw-hUhlar o 



[1,/a] /CC: = 0Dunawas.Irg/ 13,acrule rh  IC,
370  10rac-aiaathy's 131 I i_2[1- (21-rath
theracd thurcrib0d2,1103-203001. 3-]DutsdIe
20ally lalelil per reat laryli] /ruler ra pije
camplor lanai 11 H.ris 3.02 /kr/ Orma1..13) .
THr tett- Ha cc described an '2310_03ard 4_
:rte polyriier! 



ld   SF .2223    rnz-d'; :9-phz-nunnhry ) I ml
Er): zir nctLoric.o. :son .red by uho mztric.c.,
aclscri bed :1,FE. A-r,-2 56,0 )5. anc,s. an
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