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POLYPROPYLENE SOLUTI ON POLYMERI ZATI ON PROCESS Cross

Ref erence Statenent This application clains the

benefit of U.S. Provisional Application 601801, 182,

filed 5 May 17, 2006. Background of the

Cat al yst conpositions based on well defi nwmm [M)m

I i gand contai ning netal conpl exes, referred L9 as

post - net al | ocene conpl exes have been shown Toﬁl%"’fe“\
products having narrow 10 nol ecul ar wei ght

di st ri bROLOPROTY LIENHS O HON POL VIBIBRIZ STIONDRYSYEES S

these catal ysts often have poor high tenperature-

stability and suffer from poor catalytic efficiencies,
Qil%-ﬁqséﬁﬂélé?ﬁaﬁﬂ_‘el evated pol ymerization tenperatures.
V\hamlserppﬂlaay&dcm.amsmi&;éaéf& oPUBH PFENBORSMckon 807801, 182, filed

especi al |y pol ypropyl ene,
Ma‘p’r O%‘gﬁ%ene/ et hyl ene copol yners, and et hyl ene/ pr opyI ene

rubber (EP) nodified polypropylene, the resulting

BacBQLIRE wh d8kh&d L Y. mol ecul ar wei ght and cat al yst
efficiency 15 are often deficient. Exanples of the

f orlerdyshePrestionsshasdd agovet alefiradaiopar lseand eongiirsi rost@domplexes,
refeH&Pton Bsl-mavfocnd corHﬁg)QQﬂnLO Bech Sown B3eivaIEELis %@Héjmﬁm@

Lant ide neta 0 efera bly G oup

moigey aalwe“’g ‘ﬁﬁf‘%‘&i@g a“%?* %F‘rfg‘aaﬁa ST Y Wahcetalvegaﬁa@haw
poocmgh ainperayreostabilivg ke dufibeivds pasetapiie bficiengesgtsBttiallyak Sicvated
po.,d,ué.%z% e fiurS Swhdh RloflyL AL IBL, éﬁ% e R inif pbil ALET

solution reaction tenperatures are ul a i"
eSPRFEdly PRiYPBYlensy Efswlewéethvgfe? FIROIIMeAT: |am1ehxlwetprqmenq rybber (EP)
mod‘lﬁéﬁl{ﬁ:@pﬁﬂﬁkg&’ tl@@ﬁﬂtffﬁbb@ﬁxeﬂﬁ&xiﬁ%@%&lﬁ%‘éﬂl dnd @aralyst efficiency
are f;endehcx cy However, the use of higher reaction

Pemperd fires often results in poor conversions, |ower

pol Eimrmples nhine farkgmingpestgirtaliossd crelius ed dicloydies USP 6,827,976 and
USi@@k)bmlby Wlﬁfé(@bgé Q—glo}{Laﬁlﬁdlnﬁlc-tnl\cQﬁ 0951 IQQEIS a}:lré(r“gltab] Group 4 metal

nposi tions capable of formation oF 1 sotactit

°°"ﬁ’<':ﬁ"§ﬁp PopiAeehd vaent |aw@?aéakeaade$waemem9'valf-nté4ew5@edthelatm° group
are HR€I6det OF udbintoBTPoRINEFiesiohss hi ghly desired. W have

now-di sc red t hat certai n _netal
enp%gbx%r dsgllu ion reﬁ..noﬁltempvr esAre I mcul Pvrgzaalﬁe)é%or propy len°

TCl ent
polyyngrizaganis eariiermo pﬂdmsrvt eorqaurepamemp hropypleoperaptd affi@esy.
Howé\el, W@goﬂ{l%y ta&%on tmﬁésy gf?ernﬁes%ﬂgm%gro 0}{@&&\ sObwer polymer

@5 ene With one or more conDNOMErs. ave

molgt d%?&héd"‘é Fedvced PRRET AT presediagy c“&ﬁ‘“b’@ °érﬁ§"}‘b‘5'?é‘a“°°sm°“5
captlge i fopstion bhﬂocﬁﬂk@@@pﬁgvla{mﬁmmﬁm? 8t efdatbdreaction
temgg}g&eegesehq%veggm €:C,:;md efficiency. In particular, the

sent ntors have di scovered an inproved
conPedEm RO vsEsogrerehthpice e Mewi tompliexss ove Sserfimeyed in a highly

efﬁp.e&rsamh&gpoiy&ﬁi}xzamryme% b B@%m%&ﬂ;%@ﬁ&%&; %éh!ayna bk ne
b nerizatiop efficiency and productivit -1 Sunmmar v
oﬁ?poﬁﬂxgrslaﬂa Fy s of propviene with one or more comonomers We have aiso

discovered that a continuous process can be employed to prepare the foregoing propylene polymers
in increased yield and efficiency. In particular, the present inventors have discovered an improved

continuous solution polymerization process for preparing such polymers that is characterized by

. high polymerization efficiency and productivity.
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According to the present invention there is now

provi ded a process for honopol yneri zati on of

propyl ene and/ or the copol ynerization of propyl ene

with ethylene, and optionally one or nore C4-3Q

a-ol efins and/or one or nore conjugated or

nonconj ugat ed di enes under continuous, high 5

tetnoerarure, solution polynerization conditions to

prepare a high nol ecul ar wei ght interpoivmer using a
&n&a&agmﬁghﬁanggsition conprising a Goup 4 netal

| ex. of val ent aryl oxyether. The present

SEEBIF P ST U By PG VeSS Tecser Gaeplymerization
of pr,@ytenmmlm theaiomlymfnz;aﬁbxydsfﬁmpwdnb ith YT, | Iaﬁ@ §ptldﬂﬂrv€3n8 or more

r Xture 8, et a
o %IOIE@ g% %‘"ﬁg’r m& o"](;:ra Al %’s"qp%érﬁ Socat-arye Cdnqc %ng?@er %ﬂ'i'ﬂ"“"“s high
LCMBPFRMESAEH YEpn Rolymgiiztipn eenditions womertare alligngolaidldr weight interpoiymer
usind dlﬁbé\v@%mp&ﬁn&ﬂfdr@ﬂﬁmr ¥ G%Lﬁyfi RSy coﬁ'{ﬂ@x of ;nj;\e\;alem aryloxyether.
othr 4- 30 a-ol efins and

conj i’ a?SS'X’ "b"e“"?? ﬁgﬂ'ﬂflﬂ"ﬁéﬁ WY peeARToLYsE YRS £PHinEeNS [sgiution

~ polyddeaidnaoadingactiereiropeaaioh mgxuiftd@mpAahels menR complex an activating

T T L Ty e

optgpallysthyiege. apg frsbengnyeeadly e pf @P@rﬁqsgﬂ-?ﬂp@rrﬁ and/or enpigared or

nortcb@ugi&ldyiiﬁa{%s 4ro Edsblududi v&ahddttb Q rﬂ&acfo@&;b’@z{tmt? hAdk- k&) utgcpl%ol ymerization
articles, inproved

condfloft s by il it Rtk Bh D s BB EpYecterefrom. By e
of ‘G‘E?quﬁt”l-‘@%‘}’fa@ﬂa“v’lﬁﬁmg revdim diteipoly et fdmngthinpoiapyrl, @AKker than in the form of

a sidR{ Q{Q%fld ﬁ%ﬂ&e{ %ﬁeveﬁnqﬁ&ng? of Sﬁ?a&; h 15(1'&3?1%94 \é\%orcgver %v operatlon ata

'§SO i d cont ent resid ene nonone
compUPPR B PTORMSTE P B C%MS‘PEE’V’&' roaqreramsoiodd 1 qonmer (solids)

com@ﬁ&ésﬁli‘ual BuBiidhe AHnbier S ¥taineP rtFrH SRR VERGHGIE of the

rea&f;_,)c:h‘pol1 agd e%, rrent For % nig_h cool i ng

ensi ‘ﬁ -1 R PR ST TS5V SpiF ‘B‘eﬁﬁ'ﬁ’o‘i‘#ﬁ'@“iegt For example,
coqéma@w@a#ﬂhs/ar@l rpcrrphraced’rctw!eoqaepactmemus praptdaly diiffinafi®$ @Bération
unddk pFe@émﬁﬁﬁttéJﬁp%ra@lﬁggéﬁdﬁt%ﬂ§wmt§)psq%xc$elﬁt NN eIRCTa

_sol ub@ﬁ{3 in the reaction M xture I's ach Sommﬂy TR T} the reactio
miYHE 1 B‘d"rdnent t he present pr ocess conprises
pol yertel embb@irrlﬂﬂmw Ipexisdne Pﬁ”pd‘»sb Obkabrisis pc@\trhéﬂzﬁ\ﬂ%rop@l&q" optionally

B Ad n at ed or nongani ugat ed
ethﬁyﬁég\[ 2‘%{ Tﬁ]gﬁés : %H@rlah%a?ongﬁ) ajtelé% n?ncomu%ixﬁediecﬁc%%rgh f%lfdﬁg"um complex
ungeg Pmunéwsspsew'ﬁ@ p@iz'aemr@norcmdmpnms teatpegenire fiper! a0 wrso °C,

prefdrdly ﬂr&Q 1801200 °€, mor@ B&?ﬁ@i@}bi% b &@(mcl %Qdetr 9]g1?l g%pgl’en%gersmn
pr.e ef er %140to[ﬁ% C, under hi opy

OIS SHeSE- RBRHEPE;*5n §°’(:'5“75‘°Q’&Pé’@ﬁt"m"ﬁ}eé?cé??a@lﬂf] ip gglymerized

fo:pe[rgaﬁt))o tﬁ p:fleépaﬂ)ES(HopOG}’? YR préf2rgplyi 85 t]l? 98 pérbent propylene 30w 0,

T O ore r ST n Nne E) ra

orefd B{nﬁ‘%lr g)epr ef Fg%fg%fﬂ 1%23 g é‘é‘t pe‘rggeh p0$t03§1 '}é/ﬁfg "‘3‘3‘?8 more

P“lﬁemb'bPé?%f aﬁF‘V"Q@‘q{'@ 0, nore preferably 15 to 2

per Qﬁﬁﬂotlﬁf B‘Mﬂ)&iﬂ'ﬁsm aﬂl‘ﬂp thvtiod prof a@xﬁl@fh?bhy cogo %Fﬂeg’comaﬁw from 85
to?i g'i %/m B! . rce afoeln I n ano

enbot et SFery 'r?& i’ WEE SR OTRVAI0 el prbigkAr afserepared in a
cogppolsysnigtign mﬂyméilzanlmg)rémpSﬁnnﬁﬂ dttﬂn;&&me Ifr@hhtmpﬁfmn’t
pr&érgﬁy h@m 3@%5@‘3@ an %{' ggliegé 098:9“ 1on m

h

prepared in a conhtlnuous’ sol utlon tr}rltgf\r‘"aCto ‘e"q’rnperw“0”“S
m?nfﬁf&*éggon&ﬁéiafatb? Frgction mixuesRid? a@raerneorfgr@mquzo to 250 C,

pr efrae plkant frfv&m:dlﬁ'ecets@ls %@Qc@iﬂ\yﬂdtvsht@t:MSQMS§ Hl%er polymerization
CDI?CHn(%]gQVH’IEr%I:H reacltln ttl?r“rgacl' lor O ]8‘ﬁeircent or eSS

(5 PESTIFYHERE BREVTS FOPRLS NedRR CORP T 2E Y R Foc A& st, propylene,
percent or greater. The present invented process is
particul arly advant ageous fo®-use under polynerization
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35 conditions wherein a reaction m xture conprising
nmet al conpl ex, activating cocatal yst, propylene, -2
optionally ethylene, and further optionally a

conj ugat ed or nonconjugated diene is continuously or
intermttently added to a reactor operating under

sol ution pol ynerization conditions, optionally in the
addi ti onal presence of a chain transfer agent, and

pol ynmeri zed product is continuously or sem -

opu&ant EtByl€nd Sdnt fﬁ:ﬂmaumbrhheﬁ e:fm@gﬁkday:r d&\beh,agatédl EéHe liOddnbhuousty or
r ea t on m x

mtermﬁtteén dd tﬁ)raorea tor ;I‘aHngtr ?] ede:rr seoé%tfon (gJﬁleG )% og c?rgimolgse optionally in
the additional erj;sqnne thechmnqmngfecmﬂm@yraﬁugd product is continuously or semi-
cont%gggiﬁ%}nhlreé%éreg%n@&dd%‘aﬂﬁ%@%ﬂ %% ﬁxg 'Iag %&R]@ Wn}angn aterTJontv of

recycl e pre erred I ment stantla
ths 'BFeatCﬁ% PPRYIENSCR B TRRCEIRY TS A Friinef “b'fhe 'H‘éd F%’é?ft“F'&hafte’
devélatdizbiio®d ah&ndt eé,_ﬁmmﬂmerrafrb:heno+ toqreidydieC mmﬁrﬁﬁﬁ-&&erﬂﬁddﬁﬁent

subg§n¥lglll ae{:lll clf!t[lﬁ%tn}'c%nteg 1O glgt'* l% oarque%% ti J{ Iﬂz]lgtgoenfnruotrun rpxglr med in the
‘i P18 parti cu ab1'é

ﬁqup# @mneltvmr@ aftgfderaatiifrgtierhapd natr geparated theneﬁtoneprpr @pamteu on
1 O '@rfn ARG 1Y Bsicfidd y S @1Sle TR SR ekl of B6ink HEEHe @é'eﬁ € Breparation
kagi ng, aut onotiv and_consuner durabl e
of a&b?il"i“c © ST ol °h a’f‘wﬁ‘f %“‘5‘Féf°é#’ PS/ e PECBPLGY BHpgumer
duraesveppichidnb.e Tigr wpyrthars erefeeaplicare eBistopes Seebiciathe etopyieredeyuences
posFésgpﬁ a?’l%lgﬁ’%h FslotaXnm{}H#l'aﬂgu P%r&?i(x&g H:%Ll%’v guggna%or ?ﬂor‘?'elf‘ ke‘in%gramre

ications,
appHeriiens. 95@901#‘6@‘-" e\@s WTé‘F?? Vrﬁcw@zheé éﬁrer?:fémP%rms@ﬁ arte&ri@gmered
are encountered. 15 Detailed Description of the
Dﬁl qvggtl on A|1jthrFfer £ences to the Periodic Table of the
~refer to the Periodic Table of
t he AEIr@fnremesto the Bénigine Brbéernd thoogiymenghitessdn Bhall GRS PriePeriodic Table

of {hg %felmeﬁtg q:gbhs‘ﬁdac?éhd c%gyn Jh?efd%s' el ]mg 2(5850%@500 ny%fgxlépc%s toa

or G oups reflected int

| G“Pé’rqr Gerues sira’é) iDetOotine Pﬁ‘é‘PE’I’ EFRMpE Eefietisy Highip ﬁéﬂthmls%ﬁ Sedilgments

uslfxofhn MUIPARE §yisiR Eh FOF muﬂ&my@oeﬁss Wiiak etdteﬂ ® thb&)n@r@r@t w.yu ﬁ'om the

t f th 2 t
SRR R T TN

cutrgg bs efpitcidug dae deregliriroe perpesss of Utiked SﬁatﬁtSlpngntdaitceC“ the contents of
an? tg'@fpateE piﬂ:'dfl@rp °F ﬁu@ﬂiatmlr&fe@nétdaﬁ:ﬁﬁl z@@ﬁeﬁéﬂv IWO%H[&QJV reference

e conten atent, patent applicaftion,
in g {5 ey K%ﬁh“re@f"é@‘éﬂ‘)c/lé VeTRIPRIIATeRT I8 SpBFIBorateH Ebﬁb%?‘ﬁ?’éﬁ“ec‘a“y

Wlblyi"slb&ftﬁf B di€ciodure (Bﬂ’k@hﬁ!et&ﬁédhhﬂ;hys G&itnitidne (1€ iz ievi@hi@idt inkdmsistent with

anégéismnog %Q%Ee‘ﬂ{eﬁd% a%g t : gﬁ?\k@&% Sg% [.ef erence)

resp 8Sure of
sy nt"lﬁ’efell'@ ‘ersingl) ezt,d defRvSE therpasis egniepded exgxsivde o presence of

anb Mhl&%ﬁl?tgnem ,biep 35pt@£‘éﬂu§e®hé}i\& PR thtrsQMj: defibcReddBeRr. In order
and general know ed e in the art. The t

to @yRitHPigr B! caﬂlaoaa PR st “?es"fHEt‘e’i“htC%ﬂB"é%I“ may

in¢lodegixg hdﬁdmntlhédlpwesaém@todr compaund ddiethérqobimedo np@eRise, uniess

!aZédetB iidlco eﬂ%;ﬁr &551&9';0 eg gﬂa?@rorﬁ éxgludes from tha scape of
i'sclosed Herein. 1h or er to avoid any dou al

any GYASERSINEIresHATian aal REGT PRIFROPPNLL FRDOU gTPcersies. efceptng ‘thasp phac are not

esséﬁﬁﬁﬂ% brekddgity. ML teﬂnn(‘do\i;iﬁﬁmﬁﬁf” &Gﬂﬂis'aﬂf‘ @Am@qg{tts&éﬁ%ﬁ‘ procedure not
a or.c et.her ric or ot

SPR A8 Ao Qe 1P BB+ s SRS PSS Fer s Tited

mé¢retreny indigidwdiy st wWel) aessmpcpmbihatioof excl udes from t he

scope of any succeeding recitation any other

conmponent, step or procedure, excepting those that are

not essential to operability, The term "consisting
of ' excludes any conponent, Step or procedure not
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specifically delineated or listed. The term"or",

unl ess stated otherw se, refers to the listed nenbers
individually as well as in any conbination. -3 As used
herein with respect to a chem cal conpound, unless
specifically indicated otherw se, the singular

i ncludes all isoneric forns and vice versa (for
exanpl e, "hexane", includes all isoners of hexane
individually or collectively). The terns "conpound”

a n dc\s TR WItﬂ Fe@uééS erh cHeHﬁcﬁr EQARERARMYss tggcrcf“flr"QI | } fhdicated

othek erth‘_to 0{% g nor i c- and organoneta

‘”‘n%omf&g“ & S Ph‘s"é“a 5 YA and direyessat(fpr errmpienihyxaay’, includes
all 1gorrst ftheremnt !r@fvmmnli‘ebre:wnctnvb@ga’nw 1&%8 “efmpolid Gand t'énhiex” are used
mte%:héﬂgezib?y hemlﬂohgxrer t% orcr on e%gam rggd beanro‘?’nea Chapﬂ%gdst é[‘rnFnterm

char ge or PO RO RA PSS Rem
atonpy aefars 5 ihg ina “’F@PE*F%“% olay elgronvr rsEddlesstof somicosand dimt Br whether or

not hxydirﬂ@%:s thaﬁe&r ;ﬁdxah&ﬁ&édlﬂt@%d.écﬁ%lah’&ﬁer afom. Ghe 1B “hleroatom”

refc]% 1o} an atﬂm oth%r trhe? c‘éarr%ontoa hgdro%?.n ﬁfenﬁ@}gpﬁﬁm&nsavi}@aﬁﬁq@lm@n N, G, P,
B, Sm§1 &b n‘ﬁ %rolAﬁtSeasd Get é‘hmemedarbyrpdmfsf efeioiadfol )&Gaa%i(lﬁga crystalfine
me:ltfiﬁtl ﬁnﬁt@&&“r@@@ d@fereﬁﬂul’ s\éﬁlnw ca}oﬁg{l ﬁﬁgaC) or Fql_*wa?enf technique.

term "hydrocarbyl™ refers to univ
cont BT g GRS PRy 8 B &N U RIS ExsuPRtBtoaHining orey bdiraggn and
car&nxhamhedcloﬂlnglh’aﬁcﬂlld:hﬁdjbrﬁﬁﬁdd[ ﬁil&ﬁied)dir uHEh%ﬂrﬁtHdi Q:S@Q; polvcvchc or

noncyc% S%’é:le lol%}lafr)ﬁpels lm%l %L a]kr\(/Pn%'?{]oa K} a ﬁl erg:\,l-eglmwyé n‘mdoalkenv}'
CYCW%P%WkeWr and a*éytyf -cabyeadi-Bpylituted pydpdearbyveliees ik y hydrecarbyi
groﬁf LﬁhkpSsubstSMbrStvltﬁ biest hord 'ﬁ&ﬁﬂﬂﬁyimvl rsnﬁ:fs@l{:énttg%ugs Th= terms,
hete¥oao aorb %r ou% trhat is substituted with one or

P& r‘i‘Fi‘v ISTAIBTPY's §hste RtosgPY U fréer T valey: gepupsiip which at
‘3aSt ke aero amg‘ml@'dntim"m mgcampdnmebydlonom' th one or more carbon atom and

. da%%r WREREHRD Ve e f .od

Pwhi ch ;tha Fleast one [%t onr%% f)etr QmV ﬁéz;rn Oy%{o 9éR ‘6‘?“ gP'b%ran’e
cathon aipmsABH PR BRES IRTRAeTE DSF anmd@gerawon HeGrmdirdwecpniss carbon
atoﬁranmfy&eﬁydifcﬁgﬁﬁvsaltdﬁ e boFHﬁb&@Manﬁ%%QRﬁfob%' ma)'; @j ae§n$cne or

mu{umeg:ovalqu?' 8? %p% glfgolﬁ:é]l%a onnceor 816'%8 BE&%L%? -giﬁgt a?m%?g'gﬁésr]u%stl tuted

with et!‘?&e@ﬁquéwcmfﬁowvstatl@mnanwcmigalﬂyu rered@r oM ks!- wilsliu@s
het&r'aﬁ'vb Qﬂ]@ﬁy-bﬁ't'mandl o&%l%le Eiﬁl@&lgr@b dﬁmgﬁhl?no- dih vdll%garg ylamino-,

e cova coor
‘““eﬁ?’ﬁé“r’byg%\éfbt ﬁg@CHBHH“OTWL&Vﬁ‘%ﬁ’D&FW P “stats‘stbqt %CGP‘-’e‘tf the term
hewmotlhylaEhzaﬁ;ﬂdssGﬁytﬁblcxﬁﬁlrkgel'oalkvaglyhps i8IS bidndinB@lyl-, benzoyimethyi-, (2-
pyr d}ﬁh@ﬁ@l‘:%ﬁh o= %omethvhegtroeur oar _yl-, al kyl - substi t ut ed
eteroary al oxy-, arylsoxy- di hydr ocar byl bor vl -
di hyd Pﬁféé‘F‘Ey‘l tHhEEH fﬁ"ﬂ@"“”' d‘thVd‘l' opAydwrhiamyeio- Fonjuvated ring system
COT*EYH'HBQ' m@@a&@wtﬁhd WheremrB’lG’ﬁlQﬁl@JgQNéréaliEr tan oPEqual 1o 1 TRG term “fused”
Xcgglnocar btxl sel eno- '%(5 is wthin the scope of
ST I AT BIERIR N 2 MBCNPIMEEnBIng FEL P RAYEPBiK) Riplic rings means
tnagw@ll,lﬂspcpﬁe tidsst pycaniTes terdvat jead enzmyH dﬂ'ﬁdhhq&ht atorfiis &f2luded in both

nng%\e/ FI'hd ¥roh nﬁ&h‘“zﬂ:ps t@!ﬂ 910¥15\La§<4n986@ snysltxtuegtr\a-ru !{l prbs a smg‘ije aromatic

rein the term ‘aromati c
rng VC’F‘F‘EP‘G SRS d”'“;"fhn"gja fyed ‘eﬁqthee dinkes qq'ivzﬁgm(sﬂ@zynked to a common
group @lct @t & aBGyleh&@Tettyitnd niotetd I’E,:lamp%g 8 ar@h AR (s ﬂ@mdﬂﬁhenvl

I The term fused' as used herein with
nap%m{'? ant‘l%{:enyl an (?bxaheng;sftmon eta| ning two or more
pol v%ﬂbérml@d ayy/ oefets tp amgryl meamsr whtidhavie o thibre hedrpgtitardn® bound to
anyadartoB &Slepihda bk lohOs: thét€ reRlionaflroh RSt 209y IP
adJ acent atons is incl udedm;dngrgolt%h 30 rll(iﬁ gjbsgﬁﬁfe‘j alk?'lfncyma]kyl’
‘aryl" refers to a nonoval enf, ar omati c subst i tuent
whi ch nay be a single aromatic
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ring or multiple aromatic rings which are fused

together, linked covalently, or linked to a common
group such as a nethylene or ethylene noiety. Exanples
of aromatic ring(s) include phenyl. naphthyl,

ant hracenyl, and bi phenyl, anong others. "Substituted
aryl" refers to an aryl group in which one or nore
hydrogen atonms bound to 35 any carbon is replaced by
one or nore functional groups such as alkyl,

subSihR&d évtck')ﬁﬂ , Reedtddyciof] Qdbiidied heter%cy%ﬂ'g j BMLceeg alkylhalos (for
heterocvcloalkyl substitu

cyclgalic
e"“‘ﬂé‘? e‘?ﬁé;}‘é%ﬁi R, pharngiionalken vk gming thie. '(%rand Bt pgserated and
unsdf8led cialidhodcysartmin Which ﬁrbdsqah n:cdmfz aﬁhhﬁa(ync(gmﬁecla cdvllleftly or linked
rat ed unsat ate CycCl. 1 C
w0 a%"é'?’g’& 5?%@5&9%& "‘?“‘ Yeft S&"é&"% i O Y?‘?‘?Fg?(rg‘jp may alse
be 4 qam@eﬂl ag invaghzophenpns pr PXyakeas ib dirkenybmip or giuopd B ircdip@sylamine.

a nf’ﬁehhﬁlrrerbgiy%r et Bk fBein ALY a mERR o RET R ol %drbgepared by
also 5 be a carbon as in benzophenone or

na
por e TR TORPEMERy Gt ROPSLIESR o BRI, Foponmer,
terpdiypizeninkegpohinmees, andldo@nt Thene r'rpO{nyHiﬁ:ﬂyme’.iSlshhSéﬂdwRﬂf i@iefthangeably with
the [eert\%&%l);rgcr ?0 mp{omn%%h %%Q%C{H BQIX\RE‘?%Q orm ap}é t ftwo

ol ynerl zi ng one or nore ONET S ner refrers to
OPRYFBPEPIFTRINS M G icpmeraLne lopg ey Wm«w a@s Aresnipol opmipr S,

tenﬁﬂdndﬁ[ble(m: forifaQod ﬁid’tﬁbnsj zH tsﬁz[ RAd )@Tﬁ:ﬁ)rpol‘ﬁoﬁj §de DSEL kR med olefin.
ercha eabl tern1co yper to refer to

Accm m VB8PS n"éeésr %%yrrﬁ yit @0"? © BBYIE '2% Bf % 378 mengmgaupder the
Coﬂemﬂpwnmoﬂlyn@r Thalshe pravalemen@emer orl Mo MEe liradht FguiltifnNg
inteppbrher RF-NAING RS e o rb?%ﬂél P oAb, The chm{] length of the resulting

: term nation/olefin formation reactions 1 n Si and
ong é‘f%?fﬁ%?sarfﬁew 1BRDYEE!S FPPseFUeqtly IonpRs thap thsfcarbon length resulting from

poloathdsrngflayy de(txﬁﬁﬂkiy RABdied cﬂﬁ:}&ncﬁrﬁé‘r“&:ﬂ i ﬁaﬁmutld'ﬂ s longer than | ‘.amon for

S|n r the correc
B2 208 bALE, PRRISL MR R e

IncieRied KRaassenitivitye@f rre@glvmen gs disqiper prDER/-ﬂie&ﬂSalSE ageigtvaleteyo

detérﬁ‘fx&ﬂrbe AaditQndY RLHRS( NS r2 kO DS meltmgo Hgggu%a%%g]er differing

loao tbe [ s lting t tong chai n branches re erre
ThEPES2 2 Consequent |y | onger than the carbon |ength

r es Dlifféremgiall camingpoloyifety @HT)GHa &fmrﬁ&ytecdﬁlqiu@%ﬁiaﬁ |0¥ used to
exaﬁ’q&elq“ ?@Q%smﬁl}%d e QQ‘I:A Ar%glﬁn olvmnrso r&fﬁra{ prmcmles of DSC

car bon IC) ene eth ene COp
MESUESTERE EHIPP ‘éi’ﬁgnsaﬁ 5k 9 Pt&ﬁx;hz mgmwavraains oolymer etegistosided in

szarbmrd Bes (fbNAARE 8 AST@Aled S ENFrinh M HaYacRfiz b€ oipEQJi YBr Mefletials,
ékFW‘ Sedé%@ EP- A-608. 369, and el sewhere,
y

Melt Index Ratio (MR), a ratlo of
pol ¥herermidrystalimicdad dsedBeren asfursed meand @fe refufdiey Mgk ardfgement of

cal orinetr common tech n q )
TmoJBE2ES 195 ‘e"@x‘éﬂﬁ“haé “thr?é “l‘féT‘?‘f"l‘ﬁf'ﬁ’ﬁ anctwsmnﬁ the aedkore!tofe temperature,
botb @fliet@friytit &) b oﬂiﬂ{aW’Tﬂ‘kElSm t@ﬁk@fr@‘n oA DeIvAL 8snHaraBR6n the final
et el CHE r? nSsn of T
" a{{ﬁ §tg% O su%b?nrget%g o Ps 2P EIHIEEY T“Bég(ﬁ{’f’o XP&%J%TA
Instrgs Qrfﬂo iCaliprationrof the IEC iAperfarmied irettle follbWingmisRher. First, » & baseline is
obrkdad BPARl éemmqf oFe %m@ﬁd@wwﬁ&u‘?fjﬁﬁédﬁmm in e aﬁ%g.%ﬁ{ﬁ& pan.

Th The term "crystal nit as us
ST0f B HEPBt edeb mBaSPRdS FEGRAPY hpiiesttng Herpi t 150°C,cooiing te

samgle @rigetent codiing adrOdrs 0eC/mibitiowee By k2Pt 0@ s@nfé )é&th@tlmall y at
140;2 égrclt M[n%te f%ﬁ!)\yenPby heatXnS tti@‘l Slal'nrlyl tf¥o ?lb 8 %a(g]at a%eatmcr rate of

'ato}ng @'d§:me§§8$§rlrr§1g aycr!rsga:l'étlr&turn lf’(tlex;'lgrryfvs@lhn‘?tg %ar{nbn ngamlkr)led using DSC.
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T", means the tenperature at which the nelting ends
and T,,,,x neans the peak nelting tenperature, both
as determ ned by one of ordinary skill in the art from
DSC anal ysis using data fromthe final 30 heating
step. One suitable nethod for DSC anal ysis uses a

nodel QLOOOTM DSC from TA Instrunments, Inc.

Calibration of the DSCis perforned in the foll ow ng
manner. First, a baseline is obtained by heating the

10°C9|§Jn| Thé ﬂgﬁt 0191Q1§;0I1 QnthQD&lsW & %ﬁnoatﬂ%heslm @a ) eg.rE gete ined and

| um num Dt mlligranms of a Ium
cneoGEi T Pe M NG B By R RPEARS MSRISBRY Yighin BGGIE from 271 T
for tie0@hi dTdusidre The®agbrezeli valed GGnalyzad wbmm shafl ardg,fof fresh sample in

ﬂ%@qﬂ‘bﬁ% 8 dcr:ngtnauctlé’gl(;r‘rp’:f o |°(§a,§ C? B“nrphealf S"?Ft hg rﬁg’% othermaly a: -

30°Gtenp manpgscn I@R!)f@ 1p 30°CB0 Eheating rive af IQ‘i@/ gt "éhecﬂnset ofmelting is

dererrlfddnd chebh& BeRtvihin df448irm ¢rd t he onset of nelting

of the indiumsanple are determ ned and checkgd to be

i ST DOSRETYT0 A PEBSGEP 8B AU G BIPSIUer £ 107G e o me
of sampiidiis ive(Ehbd durgnd plased 38a PIC phg Afidrs drivapel ©Athe paX to ensure a closed

acmésuﬁanf %J}nzgagxe%r 8 ?k&é‘%ﬂn‘(\%tﬁéc L&y %@%@@&M 629! %gf fbout

100 Cipe e ‘-é“f’éti’&}f? pigbP 38 r%vboxemvmowmﬂrn@k @a’m’pﬂa@rq STk gpopie is kept
at thiSiehpe R rbxyabaﬁf 3 rﬁm&% Tieh i SAhplétiesoorAd: mgoedo@mm@ 40°C,
eat i, ng The _onset of nelti

and g e[{t ésoﬁ'leﬂréa )v C}jlat tﬁlguﬂraeruar" ?&/)" Jbrgiwef hF?lnsﬁmg yftpbwé 19 hvated ar a rate
of 18&Hminamtipfe lpog srrempiare Tp1= esgag embalpyecutvias are bindiyeeditor acak melt

temﬁe%mx%r SHskt =84 Béak%%@&}llzﬁm%mérﬁtgreg ngQ of &Fmﬁ P8 Ar%rvsglhzauon

i ghed out and placed Iin a IS cr
Tore, onmt e a9y AtheIIBREY PRinigrest frue &1" %i'ffﬁwgm@rtéewaremg amﬂsg'bed in
USIan6d,635p ITae edtok that 18 @seDSEcam@btk had Of fubieninhaabdeh] %wﬁt percent

h f 0 t
e Bl 21 81t AL B, By TR  w cs

cryssaipplyeof g prdpgisne-baged Q@Pb"ﬁ@ﬂp@? ateigheperepnt Qpaliinit3) is calculated as the
heamf%cﬁﬁdwﬁm i3 @/g%ﬁ@ﬂ"uﬁlphsd 6P %Cﬁp‘in@ﬁt a rate of

10/ nin to -40C, and kept isothermally at that

t enpAFTANLr Be#7S fMagPoRIPRP PO YRS SEGITE TR Stgls reasip) @olpaule; for
exahpil £ che@inicranaétdylei@fhad Bekeners! Gsriruta FEH,CHRYG | S

?g?moz)‘ ?opv Iﬂg’ dr eg%g%gl%gf\,g&epgrﬁxg% s%%rlv e haal(q%crgt 1eas¥ %ﬁr of its mer
unigs Id?‘S“[eéF‘TOI‘TZIH‘PPWet &hgse ingivde bamorpdspperpdf Pfqmsienmasarmﬂ al egrioiymers of
proﬂle&ﬁMﬁ’I(ﬁJe'ol- Ztel idhomd@ cdpolykmerizable tk@fédmﬁ@%n% klﬁﬁlem }-butene, 1-

[ ntnerest fromthe correspondi ng

penthtgy S i oSN Ly MRS PP ESIERE mGRO GRS dioph epdearRiination
theteb@at | s used to convert heat of fusion into nom nal

wei gl@(;tacﬂﬁ Qﬁrmer rgire}é%' BJ) kn'ng'k By Cﬁ' §r hl‘gér d.] l)lgnm h%?xgcr X"?&SQF pattern in

per cent crysta iTnity. IS conversion

meﬁﬁ?"f’tﬁ’f"&‘Fa‘ agngepeE)t py Sr‘ﬁet&]""é’ﬁ 18 which#{)|sisp ey geen fhe Sam“ side of the
pol Qﬁﬂfﬂayl{ﬂbﬁp ("D strficrurdiriag BE dReiEeRAIMasG o) SmhMR%iiys)s dsthe Bovey's

IcuI s t he heat usi on di vi d,ed, I
VEERIRERE PRa’ B8 el by RS0 T, ebrsgads Sreso” evas

or mSlmlt\ll @rpue$ oreth@s;ﬂrryrmie ofléeippiythef plara nvsisiogh @ue to monomer

ms&%@&in%h lémzicﬁg Hxlaﬁ!er Srq{ther ﬁé@@&plnethﬂ Qm@ﬁfn d'f”EHe cnglﬁ mers the degree of
et hyl ene has the general formula -CH CH z
'5°‘ar=‘ieﬂ“y Bt ¥pY Pette ”ya‘?“lmﬁf piiA RebEm 0 Pipfeaed lwwoby"w Kppf chain
isofaBwdith) @eﬂhd inaasdf ahhst aiﬁfut &d ﬁiolrw'cen{;l Bﬂcte‘ﬁab@ﬁﬁéabgﬂ ¢hah P8 Mol percent
Isopar o'pyolgpr;cgpaflenfz gg’c? uonaf(];f esuably 1slcene WI %b\b ?‘1 ré R%otﬁxl $\u§le content of less
nononer s copol ymeri zabl e ther ewith such as ethyl ene,
1-butene, 1 -6-
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25 pentene, | -hexene, 1l-octene, one or nore

conj ugat ed or non-conjugated di enes, and conbi nati ons
thereof. "lsotactic polyner"” refers to polyners of C3
or higher a-olefins having a regular pattern in the
stereochem cal arrangenent of side groups, in which
all side chains are on the sane side of the polyner.
backbone. The structure may be descri bed based on 13C
NMR anal ysi s using Bovev's 30 NVR nomencl ature for an

thani ISQRGHbY “&&Iﬁt afd a @hsmﬁbowddbw %%%/cnmmeBSQJd a%gorlléllnp% ASTM

or suc S|ve al k roups ont
D‘Sg‘?a ?ﬁe“?‘ﬁ){ °?g‘6ﬁﬁ%€?’ "18 goy- ?‘ﬁ‘\?@f‘é‘ﬁﬁ%‘q'&fué to nononer
| nskhetigrar ciyseailior-is s@tiaetingo Meane polgherHaRRE 2 d8E@EHS mbRng point
asdgtg,em%wqu&ag,fmt he chain | owers the degree of
isotacticity as well as the crystallinity of the
pol| Bpimerizpioa candignns gensraliy refer tosinyaeeatare frasseure, nadwainer content

(incluSidiz @6rbridiniey cqRemAdor) NE@XysOfonddnia 86 Eoé&gﬁ’y@f co%gen%gog monomer

f th 95 I t
T e S O i

the priepariaestof the z@gltbg pei yme:h éht apemrisnhddbldincad ﬂL%Petscrﬂfcd |n@§1§enzau on
condx@ox{shﬁﬂxe '115»'°Q§Jr‘c ﬁl@ﬁ n-gyacm \Qé?lm ngﬂﬂaa% rga R) \%ar%a W%B gilétg 6atalvst

¢ ﬁ) rarrs C measured actco
ac '(‘"“I‘:ﬁe W W%?’sr pfagg,tql@smwnph@nwﬁlgp tayd @k dgastet soiids content. in

partifelh pEpEeSs Xbasddhen Waghhot fotyihidrab Weldft of tinM8&HNNA! SlRedifan 0.5

rystal line Iting point as
o BB PO a2 8 3nCLUR kst B2 PE et ovenle.

co n%wqﬂmt@éﬁyrrawnyorr Ef‘v-}ﬂ“ 3 UVt SHpEnAUES, foMASRIE @yiene

horﬂ'H@G\OﬁE@rrs aﬁ@&ﬁﬁ%/pr&ﬂv%g %bé}gn&ﬂf'mrb 5H§5eng %&%ﬂt nr1e:ar's: {lscn)nn d catalyst
st _concentrati on, cocata oncentra¥

L R T S R N p—
hight r:%gawsea"ot:lbm amil kich Ip&)pm‘enﬁoﬁuhﬁxﬁneél &ﬁdhrtsiolﬁnﬁxéhhaieis.xrabl) the roduccd
o resul_tin oly
poN é%‘ :g'tg Iggiﬁ %@E%?.g;:qpe?g& h?ﬁe% 0, raBlé &Sé)())l %ﬁEPPiZ%méﬁ’ suitably
em%Vﬁa MhETS ArEPTeTec itgh rprmmwe@nnormagw irD¢sedisagh asi gbitiing and
cxtlﬁﬂbry Fedes oﬂ'P(My;bSp)Wé‘ne RsHeEid Wot Bsehlk gnnﬁi@& alys a%rl:_lrérroﬁles or for the

) aclm\{ég e éedl ow cocat al yst usage, high
conversi o dR%*hi gh reactor solids cont ent. In
par T91m¢ra’fel“h&etamgetrnomulébuesd () \weregfiredty gapd, )&H&Eloﬁ 0
chr%dt@?ﬁphgfon%ﬁ@‘ﬂﬁib&é &th%taéhgqcrgig %%ﬁpg%gz 6. g?léeg:taggely melt index,

refera reater even

k. It“ﬁ’é G’%S“g’?‘ir for §xaé‘?9é' ﬂ‘i@éﬁ"‘@l ‘% E%’édl—% ey bpfmridyed as an indication
of malecgiat veightp rGwerdm aenemies &l ikerLly rihRE eSthe fBleclBKIRMG: of the

Qp Qno ners, a d et hyl ene/ propyl ene rubber
pmme ?Leeﬂgbef lcE)}1 cg?}c'e%l nt ertp'l‘c?)’ ﬁ‘ed’éﬁ“ri@d‘é Yhpugh fhg relaganship is

not emgﬁ‘”{“n@% EU‘ﬂW Momgy HSCPWB’I”(MH i+en@medal.) lﬁzﬁ'rﬂahﬁ%ﬂ 288 measure of
moinELﬂz\Hvﬁ:ig&hl YPrgﬂt:ErEA Slﬁﬁﬁ’er@&re mogéﬁhatvﬁlmﬁlégnlé( gfscosx 1|;]1 the range from 10 to

13scat ag f i Ci enc and_hi gh ene” nonormer
c RV EFSTBM: y Rt 1 Qe 89 mpE pre a[rqdpéy iner0 30wt Mxloyaegos version is
typigally rgefasthecgilw (ﬁﬁloemld;paditrcmaivgi‘ﬁhal@m oﬁh&&a&lon%%ﬁﬁreﬁﬁhl the reactor

usmlﬁrsf‘pég%)ki;el lthzlﬁtl'ﬁlghgnﬁQJ t}e{nn%é%%%?%§ i f '"‘?’%r%ff?@g' rl“g'x tra ﬁaF‘g{Jl ° such

as PHPTIHI. My Rapsent neexal P@IQ?‘@WS greaambleaft proliginy Wﬁmm
progﬂeﬁﬁ(t‘alr flobyledeQJonidfifhgBRorRiks Mgﬁgesfﬂalnng e%%ew‘h?ihl mcgecupar weight and
uf act ure of mol ded parts. Pol ymer

1sotacuc1th a?caa\xla(e? Sé m%szésC(ﬁ |"5FP‘5WQFFQ9TP D(D'W\’”gh@l %G@H?'W‘Whe use of a -

cha@etange!r agenitte oemtrol molecular weight without sacrificing molecular weight distribution.

A sufficient quantity of chain transfer agent is preferably used so that a substantial decrease in
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W
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chr omat ogr aphy, one techni que of which as described in
USP 5, 272.236. Alternatively, nelt index, 12, lio or
121, neasured, for exanple, according to ASTM D 1238
may be enpl oyed as an indication of nolecular weight.
Generally, nelt index is inversely related to the

nol ecul ar wei ght of the 25 polyner. The higher the

nol ecul ar weight, the |ower the nmelt index, although
the relationship is not necessarily linear. Finally,

molddhaneyig Ml(SﬂDﬁ:i‘deyl) (DMHTS]-C%D@Q 18 QQO%DMVG%l\H%gzanon w:tnout the
of ¢ na[%ﬂls e—aonn ecul ar. V\BI% Preferred pol yne ar

those a\ﬁ“ng a o "\ ARSIt s hydRest: Arlest Q(Plorwlb@rcent (based
on prapyieng s uspdp ard @milﬁm&btbr)ﬂbtﬁﬂtmalfpnfdénﬂxeQs»daE%cnigﬁ\t surprising is the
fact o€ 61 RbMed o R 8 QEr..conversion is
i /pical Iy measur ed %ﬂ bé%m&@pﬁ”tsnp"é% FodEY s %E‘" HAwfoy agegts. whiie

still gforipmg narEoye mplspRiav ‘XQ‘%I‘T[ disEiblagipn golyimers raeacmmg 103QevdBioNguox ane
acti ragcm:b eSdnffBﬁBj‘ tu&;oﬂ idiOie fdﬁﬁofrcﬁgﬁttﬁhsfgxr ag'emtvpit%ngntxén%?rgaivsts resuits
%g&m Lrne r%_aC I rp I SIN e presen
LGSR co‘{?p e%ehs‘w:a{lr'eD "Eapanint eoq o] i) Pvclﬁ?}&g‘ﬁrgmb‘dﬂ“yner s from
pr 6‘[@9 IMSFpECPPlgNes pry lactinateg v axiavis RGydDHE Eatdly X EdHhRSnas having z
va-ﬂ%o&ﬂna%&& GeNRL Wil LORGRBL §GL L A1
o SQLACLI ChtY s atal yst ef %Lla c?&é\ﬁoé‘iq'ésmof gq“ﬂ"é‘eﬁogf“ef‘@h
PrEDS r§n.,c§/a v »rlaéi 11':1&%%[@1&39531 Pigie ﬁg{ﬂtﬁgeq}g@nmfana appended ciaims,
the ehal s tacsh srf ebcad st 1s beneo Bd BQLnJH%l‘n%GUAdaJr cg\ﬁbtglgx(t or m§tnoa which
5

c \AHQQW,‘ SR cul.ar, wei ght distribution
N sutfichent b'];’hlg}ﬁﬁgt { 5‘90 ¥ CRarh r%ffglférf’"‘éiﬁ‘é?ﬁf”l’lvgm suirabie

acu H%f @I‘ s Iyevug &ddss port-¢perdingtigg lustx:amwabrsdﬁﬁfz&aS&x vb[Bn. orzanomntal
coxrl’;liBnhrﬁE %@Eorﬂbﬁﬂxa@ihﬁs &~ R01oRE6RE M DsrRE& W SantOdRar ed

corfITREY rati,ve pol ynerization w thout the usecc’mn'f-Lm HsAgureal meral
l“ car.aivu élﬁ\ta 1

ranst er-ag VihEH“the chain transfer agent is
hy di¢ t;g»emp\ecatwnﬂnerasiesxang)fb dﬁ‘mbur&EdS\CﬁBiﬁ Dé;k&a&ﬁ&l in 838 embodiment of the

uss

bout. 2 I
'“V?Ee‘g‘gﬁﬁ‘?“’%‘b%‘é“ﬁ o7 o208 iRl Do P oni pr swinerionic
SPEQEta by Fragh PSP’P'é’BFa‘é?t“T c°’i)‘é?l‘*9'i*rmr9tl@awnbe\° perepastadodskst I is w be

undhisgbd themed sreszhr ialhdinbn ts cﬁgra&gﬁin@gﬁlggnam ngar ess 0% \lwllnmcr or not
sucﬁ]:uf 19£nqinagl° gz?‘xrormcf)*wnarx[tql {ECU| ar_ wel ght di.str] but 1 0 “

VREr § and cust FgUH Bvai al s Z‘a'r“e'amnﬂa@aﬁ@acmahv results Guring the
avt'aﬁwh \Pmcmsealso@etn@naigbgblv weredto rgh al &VabszRbn GR&IR o- “ionic
act,t,{ta,%fchssagent Wi th conventional catalysts results in

production of ymer s havi ng broadened nol ecul ar
wei ‘é’ﬂ‘t”"é %c[afai“ﬁgtqmé]ﬁg ntaiia “?Ft‘-:‘tvé’lm‘@fbwplimfe@napaxon associated with, but

not gesirdipatded or oniy oy SoatbiyiBed @, 3 :ﬁlllcdx & Qﬂﬂbﬂélﬁw QMQW %%cn

c ntg,@é{,{d@gmq,s YacAnts coordinat i on site W _
o oo sc,x :?nser?m: an pubi alno{;;r%z[;%!> é‘e”é?aﬁh t__lpo,ch.5207 , EP-A-495375, EP-

A-0B1% eh-p2ZAB 083 pd %ﬁo??éﬁ(gr ﬂ!eislpécﬁ’:aédry salsef 516 398.40108.066.741
5 2m¢11@"mJI4Qms$ T4 dobiaga Ptk [ n .and.appended
ammonum term ' activatof W&H cg@&f’g" r%’t“g""f cuivators are
ra&l |"r'1eEld'°fl 80’5‘8"'ﬁﬁ§a EoTTBTAYY thnse E‘Eﬂ%’é}né mﬂvemmz\t Hrgistituted
ampringh catioanceagiringtre: o ingo 0%l kyE SFRbE ¥spefaliyReth 258 0QhdAGy ;-

,gp,n,me;r X es of. suitable activators
am inclu dagd ﬁg\%ﬁy lsblls'@e&%fﬁgylﬁ Oﬁ ngnl rp d(l:aﬁlg?sl lﬂl& al raﬂ-ceoromatmo anion, especially

a ‘eﬁﬁ‘ﬁﬁﬁ’?‘&ﬁ%’awiwmﬁz%@ geredigin Igm‘@cmmngﬂmormh@bnboracn It is further
undeGWpO thackss cABE n0 EBINPAdl AN 2wl oG of ois :
xal pstﬁlances ca abl e of cgnve?lt ing i ﬁeaq%)g%?dru?ﬂ o Sifferipe iepgths. Fo
g projonatg lgfngvlyfni cauen %;néﬁdtrr%tb@ﬁ@@p@§xallp gvailgble long-chair
arrubfeﬂeqnwem awusrhmnf vdeSia Cagr ¢ gam@ IOHR AndYneShisY| bfgl,a &uch amines

re hdadihoid BoRRGeGRR Lhe. Q_ventl an,_. carai yst
“activation nay Tpﬁe%}s\%d g Enrkn% T BT o AT, dnd from Akzc-

partially cationic, or zwitterionic species, by neans
of proton transfer. oxidati gh. or other suitable
activation process. It is to be
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understood that the present invention is operable and
fully enabl ed regardl ess of whether or not 20 such an
identifiable cationic, partially cationic, or

zwi tterionic species actually results during the
activation process, also interchangeably referred to
herein as an "ionization" process or "ionic
activation process". ionizing cocatal ysts nmay contain
an active proton, or sone other cation associ ated

Nobdi drlder thdkkade Rfthe KAMATMILAE. 1WOmQYL: p%éryad RO G salt
rmn@@grdlnatgp to,. an anion of the ionizing conpo

(-l D ABEIRYD s isthearRfreraahsmDimmpepean
pubAdtigatan rehoEPushe5 3082 jon ERopaBdAtE Hids cofBmie48 2372, §roton but

capable ofFor e ¢ 00 d, EP: A- 277004 d U
PRy E‘mﬁﬁﬁ paAoRboRiohs e st ipis & the orezoing non-

COOIS"“ZB@ WS 2“5'32’4 iomla%d 8 usdiggein mad bre58280HA in EP-A-426637, EP-A-
5738036he .S GaiBHEg 7 5be AQB RPRLEADIsAR oY At Qfoag BLEis aBHETDAEeHE%\

a tainin | t especi ally thoseé cont al ni
s G e o R P G RSP RA PADPGRS which a0 capable of

abstpagneradi i lmgld(gn@aps,respamll@la hairkgd:bg ﬂl@“’ﬁs theﬁBﬁﬁ;&hﬂL b Yon- coordinating
couﬁ@rt Jﬁydnk%lstﬁ‘o&txarQESé/rwa 13’& ofMe al com

hyl bi s(tetradecyl ) -amoni um ca |ons and a
no nA EBBr A roraRPAg campTne g seeidilatiye anons @enerically referred to as
exphiidsd ﬁ)ﬁdilfsj AR disaibiile tat arhi 9993 @ﬁp ﬁﬁ& & dulabiv employed to activarz

afluoro hen bor I's further
the b P SRR ol i ekt cosatatys

Gl hﬁVﬁFQJWW ha\iroupdazofidegsub§tanted gnidesogiid) ﬁmdﬁﬁﬁmdﬁﬁaﬂmuﬁd
lmléﬁﬁlrﬁd"'()g@lﬂlﬂ{l&aq iﬂi@@%hb&ﬁ}&eﬁtﬂ 9
conmer i al | v a?/al ] bl o ong-¢ e gl?t?:&!)l}/de(%w&sgmav ﬁ%demcteﬁl as Tollows:
a mxture of two Cl4, C E,or C1 al kyl groups aqg one
nmet hyl roup Such anlneB 35 are avail able fr

acti vator is

entur under th trade name emam ne T970T
A md;f pa*UebaN dertihe AT AdE Trami en v
)EZ&% referred\a n|u salt_gctlvat Vs
di ( Oal kyl
tet kIS( ntafluoroéﬁ%nyl Bd&ate Activati hods

using ionizing ionic conpounds not cont ai ni

‘active proton but capable of formng actiRe cat &'yst
wh&@Rposi tions, such as ferroceniumsalts of the

foregoi ng non 5 coordi nati ng anions are al so

cont&hplaghumd, éspeciaize dmbﬁtdmaxﬂngicaaroh -and @RE&CAbIEd tr’ﬂﬂarovarbyl

ammoni ntaifng o 7 3 Y ooips. DAL
xﬁg)s@?%gﬁg%e EF% tfi']e ﬁ/égl aznlé){lrg{) u&s Egmclgl‘i\ %ma‘gvldl(cl_

zoalE@B‘é‘(’i‘?"ﬂl“ﬁcm{oﬁs(perfluoro)arvl bor ane conpounds, such

as ft‘r iribRaBdnalk km:ro@ahﬁnw s ROEBPE m\éﬁ%fahh\élﬁo,ar‘aapﬁl}?&%rbyf

a n.of a ligand groups, especi al

ha“%‘ é“’ca'g sqv“‘f/‘g"’%i‘ﬁ‘a" ¥ ﬁg‘f‘%ﬂv‘“ﬁ&grﬁ‘%@ a*-ﬁeﬂfnﬂuéfoa%rhﬁisrin@ group of
up r@égrqtoe*;s natrnoernmﬁz(brfamb@ paferablyi €, ,glAkyivaii ve of the netal

CONPk &tisphuius

mone G o By e SR AR P AR TS o

ex p%ﬁ&&’éﬂsaﬁihaﬁ?scamkyawﬂwwaIﬂg'eri@g@udnoparwan&omﬁnus especially,
metﬁylﬁ@ﬁwﬁ,m;ll)a’nfmyonhﬁn-%mﬁcﬂb| y enployed to activate the

£X of th sent invention for olefin

ms@ﬁ$€%M%9 nﬁﬁmﬁ%ﬁ@P%F$ s ‘these cocatal ysts
b'S(Fll*mm@ﬂP%r?I@ﬁ"ﬁ}bOtahQ@UMWimgdazm@azoI i de, . substi tuted
bls(hﬁt&aﬁﬂﬁé‘gﬁ‘e dj UGO%Z)(H hf,rblléagcvilﬁ'&mé kdth Lgl&gls pe?tafiluo dopheny])bora_ne\

irni lini benzi mdazol | de

4 SB&h‘?gﬁiy P Qﬁﬁtwgaﬂt%vow@nwmm%@aJag(hpm@wymwdazow
R4 R4 R4

0.
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lj *j OA*+ J.._ N, _. N_J.* 1AJ(~I ~% J*. [/~ or
R 4 R4(R(Ra)2IS R4 R4 wherein: A*+ is a cation,
especially a proton containing cation, and preferably
is a trihvdrocarbyl ammonium cation containing one or
two C1()-40 al kyl groups, especially a nethvldi (Cl-
20al kyl ) ammoni um cation, 20 R4, independently each
occurrence, is hydrogen or a hal o, hvdrocarbvl.

hal ocar bvl . haf ohvdrocar byl , silvl hydrocarbyl, or
b.s(casdpyllmﬂx(drmhnmb&gndmmmzomdae and
b to 30 at
bls(%'ls pnrtxtaﬁ% r?P%r \X)L%r ne;—é erva VZ@T d%gma(l(t)wungg\?ﬂ}og}gnvl}ngran

heprgxqiqcslé 'P@“’Mf"ldﬂ@"sﬂph(@ﬂy*%mﬂe.vlmbraneM D—bls(undecyl Jimidazolinide,
bls(trr.g{pgxtpmmma&ane%agk i t@% ik camigs of these

cat al yst actirvators i1 nc rocar \/f ammnj turn-
D‘S<§'aipegtaﬂ‘é§ﬁ%l&?Véwbeym‘d-D?fsmWe't"ﬁerm@m&nﬁt kyl ) ammoni um

bis(Salpesabificroddenyd)bbiahs Spemt@hdsd ongphemskdiier ane) i nm dazol

bis<gri emaﬁgaréogqarwla&e,gpet,ﬁn&&a%ﬂ&?he“y' ) bor ane) - 2- undecyf

bis(isgrenpflagrpramdlugendFHadsdyivodanil; Bs(veptadpwybnnsiydanonane-2-
heplfaﬂéjﬁhmmaﬁ{l 'ﬁx 'b%(tgﬁe&r@iﬂuﬂ%gm}?)gbﬁwapg-d:%Q(unde#vl)1mndazoi1dc
bis( ngc ﬁé dec)y ?lm az ta

BIsPer P S BT AR “UBP‘B“’W W}s/(i SHafesHiTidezeidei 5 ( hept adecy! )
b‘S(H‘W(Flﬂ:&mﬂhmrdmenvlﬁldﬂmh“)ﬁ'ﬁlﬁiz!oﬁ(nﬁent af | uorophenyl ) borane)i

"'S“‘?S@%ﬁ%f‘%ie%ﬁ?g? T s e AR PR B Y omans

2-hepragecyigy ?]Fq“@( 'b‘é(m S&T"F @8P@Bmyq)éjman@}b&umecvl yimidazolinide,
bxs(%ﬁ&ﬁﬂﬁ&%%ﬁﬂﬁﬁﬂah&mﬁbls(he tadecvhxmldaz%lm*x)d (und i
(] uor or ane) - I s(undecyl )1 m

bls(cf g%f“ah?’ gehen L“("FPT %8%‘1 QTV f ?IB?‘B'H?@?WF B%r ane
bls(n'zb(;'&,ntaﬂgtérhgptlﬂmmné)l-fm -tia@atdayiyokezinbdazolide.

bi s ] 0 d enz 3
g SR b 05 AR

2.y waﬁ&@aﬂxr)hb@ﬁ)zﬂuoma@gz@tq dfeombipytions of activators are also contemplated by
the &(vEﬂitio‘In( fb?Biaa{pl.k«lﬂﬁﬂ@ﬁﬁ@svdnd)@Jlﬁm%)/%mrmr%gﬂnaﬂl sgﬂ for lexamolo

| uor mane unaecvi i m azo

Ep QL 3’%’3 15(? tﬂ%ﬁn é(ﬁtfl us g?)gé)hé%ﬁnjjgygﬁ%égmznd US Patents 5,153,157 and
5 4ﬁ:eﬁ)[0ad’é@)9|8,{0ﬁ?£}§ai§m1pq$@cuvaunv catalyst compounds with perchlorates, periodates
and bkl nSBRERK hURREDROBID) B STRAGI: #n8 ol oF LA

rgano ())/oa?u minum

a"“ﬁ?‘&ﬁ Fr"s"( B%‘rr?%f‘%%é BHERS fiviPwifahie)combBatinyitraioadeeniinating

comparibid agioh.i Oeher activators or methods for activating a catalyst comnound are described in

e R G e s ——

WhP™E277Bi s(tri s(pent af | uor ophenyl ) al umanej -

2 hﬂﬂblﬂ@%ﬁéﬁlefﬂlﬂ@ép&gﬂo%ﬁa‘ activators or cocatalv is are alumoxanes, also
tri S ent af i uor ophenyl ) al umane) - 4 % funm ecyf'
refefﬁe& o & Z} zaxémmowa tArl?moxan:s are well known acnvators for use with metdlloc-=n°

typs (pandt abhomindph erephn; additans)yrierzalinsdigft. anieeydrd b VArdaZor
meﬁ'ojisnijogSrepaﬁng alumoxanes and modified alumoxanes, non-iimiting examples of which are
described in U.S. Patents 4,665,208, 4,952.540, 5,091.352, 5,206,199, 5.204,419, 4,874.734, 4,924,
018, 4.908,463, 4,968,827, 5,308,815, 5,329,032, 5,248,801, 5,235,081, 5, 157,137, 5,103,031,
5.391.793, 5,391,529, 5,693,838. 5,731,253, 5,731,451 5,744,656; European publications EP-A-
561476, EP-A-279586 and EP-A-594218; and PCT publication WO 94/1018C. Preferred

alumoxanes are Lewis acid modified alumoxanes, especially tri(Cs.g)alkylaluminum modified

-1G-
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bi s(tris(pentafiuorophenyl)al umane) -5, 6-di net hyl benzi m

i dazoi i de, and

bi s(tri s(pentafl uorophenyl)ai umane) - 5. 6- bi s(undecyl ) be

nzi m dazolide. OQther activators include those

described in PCT publication WO 98/ 07515 such as tris

(2, 2"-nonafl uorobi phenyl) fl uoroal um nate.

Combi nations of activators are al so contenpl ated by

n nd ionizjn

ety Mok e g Lo S R D R T i eammeoy i, o
commgergiphyas MMAQs3H of Eikr-PEHal YD) @7@2@1 Bt WD A, v e
commtdialipaFVRNT-$2 5roﬂr5ﬁ<sz5~70b@1mi’n~ 5, 453, 410. WO 98/ 09996

de§cr| t{ggﬂ%csco 3 catal yst conpounds w th

perchl orat es. Byt FEdRTEE™ Hhgpeid @e(s) prypedifddrmaraneals) as an
activipy plaqseisemmcgrgybb&ﬁ%tr@lmemebeﬁbdshe TH&Es, 8 compound mav be used

alon® b33 RGRGH AR Wik RHT ac@&!ul,ééaéx%%e by ﬁ,Zné‘ﬂl%l?c% Jes

I Nat z‘ﬁf;yl)ammomum

tem%: %%fi Sii I|um§alt In co
SR STPREY P RY S oM iy F'ésv&rﬂuewary@mmoumt pohdilopenated
hetebonaed dniwhs af disciaed ﬂn\AHDIQBQBQSS'J &B@Lél'ﬁmacz\lgﬁm%w ¥1€n used as a

2 P .84 2
temg-? %@Bﬁ&g‘g bl gm(glé) (v ex% W%li%eglgigeng%g? {_e,%—ltgansthz?t nescsessary to
effe‘ﬁua‘lb iPERRIHE e cOBPISE When PnDioheralwwi fratbisembbdimsntaf is beheved
w1tn6ﬁtgﬂﬁﬁﬁrﬁb€bl2 bk ibY 84 RoS1i@! thGORALAIY SIS al.u =

sl ef err ed t0 .as aI1 kyI ai_um noxgahegggsifn comrrrlgm“ S’ nm@a"ﬂy 0
Ta KR FSIISE ¢ N AT BF@nging thy deregging itjito op P@i?eﬂﬁ@d ﬂtayfmne
pan@@@Mthhecadnqmamds tHe@civaepabfcasd @i dok AsteR@hIY BRYlagat i on

cathofst & LGnd riety.of 30 nethods for
prepari ng umg%rﬁmsjgﬁ{eag g‘n ¥h%331 B BIHER e ospecially

mct%fﬂum?w’% MO arePlaa ket awﬁr mhdnap«éaxummm Beetidln U. S.
trlh)B&ichﬁ!Eﬂu‘ﬂnuﬁ% k%%enat&d%@w%@arbﬁ»%mﬁé%r h% %eggtec;gg
a0 oo el ks 2 018, 4. 908, 46

A 'G6H %’6’83 whoxahesohdvipgton | toWzariens if cEBydgearbyl or
halogena@d hyg-maltgry grobp. 198h @3 ivatin SecdBhiysiO 2re pheviddy 51309@9&1 in USP's

" 451 {44 656; E
coRg8 80540 e A O AR R e s

alurgoxang, cpmppynds, avmt"wawaﬁu-mugam@f@@ mefhplgfnexane and35(n-
oct)aialﬂmn(ﬁneﬁ)dﬁ'fc& nieﬁmu&\oazﬁie(ioﬁm&rfv'fﬁﬁn ) @W&ébl

( num nodi fi ed
Pm%’c“p%m ?err(%&ar?e'gg? o ’abg 1 [V SBYEPSTPrar-OFfY hfapents. respectively.
saldmdilrfnezsdmﬁ’eqsmn}n@kdhﬂ ligandgdoh@bl. &he GIABEINE bALdwWis &$d- modified
alurhOVARS AvA8r it prefel Q&M&»)aﬂk
a u;rm Xr axnfé a\t/)al lt“(?(l)%og?% {a‘v?t cataWB_ml%)—ZOO mores

pre f’ﬁ%%rw Nopar m%?ﬂfereTaP‘ylré"WQ #i-n t he scope of this
| NVERhise Bf the abiBE @bdADXAOLASYiaie]yBF idvk 8 &t QLHS@M%%).S acid

modiffedHlumokaftS Olergﬁcin intentda onent in the
o e B Gt s Ahni R Sl G Ty e et srcomm

compiesprer2b Pcni“ﬁ'e ESHEsierelsoh cwatawSmmmducam thearbOiltdg pelytrediong with
longeaintRAnch EornBitnGn ths WEi RS pt)lﬁrhéxal'llﬁg in RN Fe polymers to be

trak nt af |. uor ophen or at e, conpounds,
emptl secsi bne re{rgn\?(ﬁlé% %Pgl,l%tlm& 5 tb%sh%%se rwfry\ﬁ glgag@ﬁmqg épw dielectric constant.
h et ergiydeademandiong, @e PUsEE bosad conprid PBRA8Bprogylhe,
oanﬁHﬁQ'eﬂﬁteho RRd Fupcﬁér%gfmn X\P QRoMSHLARE ndheoli® ra¥e8 %xolcrm using a group 4

. n‘E_lgnent t he anount al urﬁ)xane e li“uo
me [@i leF PO frore 40 forPQR molpsireriaele serpyp 4 me@@feﬁ filgmbiape|upder
con@mtouy, a‘ﬂeudﬁhﬁlmt‘lﬂéluoﬁ @&mn'@ﬁb m m%'@)ﬁ%q} @l’} %‘&0 'I_‘,rLui'EfEA ably
rrorIn %(ﬁtoe’gpctg un er Hh pvlsé eC n r 10 dWI L hout ch Sh et
be” bound such BEPYEFS °t f 'i.’ﬁ"é’ YePHER AP eﬂbé@'%‘%’t“ >90

contrlbute Si gnlflcantly to

actugl

b 15 to 25 mole
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actual catalyst activation. Not w thstanding the

foregoing, it is to be understood that sone

partici pation of the alunpbxane in the activation

process is not necessarily excluded. Suitable

al unoxanes include polyneric or oligorneric

al unoxanes, especially 15 nethyl ai unoxane (MAO as

well as Lewi s acid- nodified al unoxanes, especially

tri hydrocarbylal um nurn-, hal ogenated tri (hydrocar byl
percyia) ﬂdﬁik'diﬂm.a pRIynia E@ﬂ;ﬁﬂfﬂb eld polykhdd Y FFoRs Y Ho BOIY)Q gjrt?f%rab)y 80 o

froml| to 10 carbon
100 Bt bR B T Y. et St Rotosy e O 110 s erably 0 o .
morSpreferakin @ watd prgceobdat=al ysts are previously di scl osed

in I“ hefal, nkond e o 0ersibn Jl?}ob ?Qeern

6, 379, and el sewhere. err eé m“asumé%’"wf the reactor contents
or °%ETPFF“?§‘EF“V‘2W samt ﬁffb‘i“a‘ﬁ@“&@ Fh?d&mﬁ@' ép@able methods for determining

morb e donbitrydignaih&iBdebifrdred Wfdcs&@gdv TRERYSHIDNADE. AR the reactor

con (L Lal ym nun, - mod met hal unpxane
‘%‘5;‘%{’% Sﬁ‘?‘%‘y %"o"mn?fo o °§6 ‘#&‘8?%1";/ uss Fpgyiep Teangfgymp Near Infrared

Svecy@w@em‘r‘mlﬁutwldemmemf teeTdack6r ﬁ@al&ﬂa{ecpiﬁzeécﬁfrﬂﬁi%el?soh&)

dbeBed B i EmAVEN LU mdAs G o) t / i d
pro m)T ar 1 ercents "t')aséed or?th\g%Va o? ‘\nsi;o%ﬁp c}eas te/OnYn,f:seur?mentc. of the

reaci] SOMeNitpxane or Lewi s aci d- nodi f| ed al unoxane
act¥wviapBiredcsr pﬁl@fnérﬁﬂbblynruddsie’sm bk RuifiB] %anfc@gd &ﬁhn pr‘-sent

pgat from20-2 r éf er abl
imGOGE e¥blen AL KR oD B0 R
mUIBFl“ fRecrIsAr P‘T Wer%edae seRtst Pvatpechiigh wite habisv@leytatalyw composition

accd»rﬁl‘(v:i Z titriﬁregn% fﬁ?ﬁﬁﬁgﬁ%{ﬂ;@ﬁ? ﬁt @Qét gﬁe 6%‘?611 rFic?(}qs ad)nh X8 Feactors

may 3 sfo»ceptg agtiwo paruggsésn\trmgl l?aero ﬁffmﬁ.nt emp@gregcm;manon capability
and@c Hiiffexeat meielawcta&dveh gelv&irmacmﬁ -emmtﬁl 1Sdne BYIBYARELHE tasrelhzr\/ew}ﬁgh
molEgﬁ;&H Lalelorﬂgplg&h% r rrgmqu to ovFr ln@.”?) %Hal N, branch

formation in the'resu Y Prteraipy200,000 to
500 90D )dE TP WG Wprtesr sseang r%OB@qu*ph@vyechiamelgl esvamdieagar weight (M,

2 0(&[1& B(D(E@.’I(l‘) QFSrnSHdC BodSor EH%Q&%aJt&%E&dcham&agg SIEJ[)}QI S d¥ffercnt densities
ielectric onst ant In a preferre

and{ r\é\{astcl)réx.ér ecﬁ{“”lb'l‘ & ggal eaaﬁﬁ?t 1%%@17551]%9&@':, w3 W@C‘fpﬂeﬁfbyh’é mi;l..h are
comgytef gnaﬂ tb geatidiijilzaing 1o @nd: if diuhiferm sphigdt @l i)Yo 8- more Dolvmer

&Qmw%ﬂ@%éﬂg lefin using a gr
pmnet Al corrpr exb Al gf? :Ug?nga%%tgx?xggyzg used onreoa.rg%%rgolﬁ?uar weight
pm&\fl% BOI&XOW%&P vytite ghe sag OHPrfB%a‘ﬁ’é‘S emdvpd wEphie Boptdymer of propylene

and&ﬂiyléht &rhnpﬁtleWnieZ att prévyiche Qrilyiend SINA oﬂl @rﬁﬁﬂry @Eﬂés z %éh%rhua.
erature rruti ~

rcaci%gr r?roce%qg \F/E) Igh)r %xborcmpibcﬁ &adxfﬁsp gwdm{%ﬁ)ﬂr@qgs wrth tailored
promeirscpr@wn@gnmﬂm tinsea(:m&&rqamnaeﬁd in pirief, a8 R| tie Plent from the

fi f%ée&e;&ﬁ%h d Re RIERAL SR ROHYIES L diganD c
R Lacd forky PraRE e 5P PEP B e gosen
oPpRR) ?‘%E‘e‘ WS reRer Regetpirqudingpedre aditpey B0 thay 1 weight ratio of
polpeqr(peqqit.lceeltxhwvena rezafofl toGhdt (Dro]iﬁcedﬂﬁ &fe%&cﬁm béaLQort:Q:dgali ) in the range

K e . y di en enera
o er onaan by aheretinlady BRI oy idudianont eoror

progseis capable P&?H%mcsiwmss kpvingforeadereg mexcenibaddine dBtrbaaen or
pul Qfxsp@xfsfti hael e, tFrQ@n&dﬁlJﬂ%%p in ﬂélf&@ it r%‘l?r%ave lf’ from 2.8 to

termning Sg)rrer concentration i nctude 1 nirare
s’pec‘t?éscg&fﬂg d"a probe i mersed in the reactor
c onfr@rfaghey emaod oettadle ©f &amblﬁrsl’ i ‘ﬂfc%fvmem%o§ Hﬂogeﬁp |u€cluamc the

firs TS ind s, Lm Near rare
A e L et e TR g e

cal cul at ed based on. pol yner lg_sol i ds)
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produced or it may al so be neasured directly by use of
viscosity or density neasurenents of the 10 reactor
contents. Miultiple reactor polynerization processes
may be suitably enployed in the present invention.
Exanpl es include such systens as are disclosed in USP
3,914. 342, anong others. The nultiple reactors can be
operated in series or in parallel, with at |east one
cat al yst conposition according to the present

ed jn at ast one of the reactors.
C“’%ﬁ'\é% °°“‘%‘“¥‘g n}‘)‘a‘o e B aﬁ%‘“ﬁt&egr*%m%ﬁrh F#ialits knsaotin thvert.
Exmgpy@pglervm;t@hahave irghiddE. e nGOlim]Mrtﬂ,&ftamum-based cataiysts

er ent nol ecul ar
ight formation ca t?rL%AF nsg%gmﬁoun O HYB P PreARainipg at least one

a‘“'i“e‘r“%?t“r“ﬂ)’éi’%ﬁdh ﬁ@*ﬁblqﬁjpﬁ@ﬂﬂm cytelyerh tindohaid prepargtMn, incifde Odik are not
iimit&Gp G%eﬁﬁclﬁé&ﬂﬁn bsPQQ,609800, H@@@M el ek by y?azggr’tagpe chlt’omlum based

ca 100 ol 5. 101 Te I | e _second react
taﬁp%{o)s SC&Q 5{"?‘3& ‘3?18\% %’5\7 doacy. é‘rSﬁﬁéﬁ%mﬂéw 3,953,413, and

elsswng0 t o 300, 000) is formed. Both of these react or

pr ogilqusaagtan"mﬁ}mes‘ | f nsr ties 20
embo'}l i or el astomer conurnén e {?ngf afrl1s§|use tpr?sgmé""e“""“ In one

RS EVDPT THE Skt we dgpuced rrrt%pwsl mprehataheehlgh monomer
con(ycmlbll cmldupns it areOheGkal Gls@bsed | wiiatkdi® Bach Qatﬁr§§UJ.rIerénﬁy Bmaucns differen:

; | € _ product
polWﬂé p%dmtg] HloRfe lg{)ocflm nt, a%atlvega@g%PgWBrémb%r%

In another e I'ment,” ‘one é@dvféﬂ%wrmm
’oopqoéﬁ%?"é" &O00- 49, Wereevmjrraiﬂv PRA-QfMteo 500, quwerneneh@ﬂsambymys while

a pirbh\hdt ef 4 BRHSEE RROmEIBATL- Werghts(l\@ ”Pb(ﬂytg dob, 8007 iS58 G £Bm the other
Iene and et hyl ene or an

”"g‘#@ g?“ﬁesr %r‘yg R AR caé‘thﬁy‘r Bmdar o1iffesme pefymengergnation
abiliy eqq@gst ogudh«vraul‘dcwalpn% aln@l tQhplPX &CRE®rtA héBWS TEQFDSJI“?O polym

1P P BopL i e nah TRA G- products or products
Tt ha?g% | or ef’)Efn pr opgﬁr rlﬁggdffuieﬁwo e g‘ Ot R AT loygdan the singie

reagtas, Suihls cambrag apped Pe‘defn“@eTrUiiaesrelghh atmer®met eorporation ability,
proedsds LiaA tatib 6 Bata\Bits t6d & prb®RGLAY GikFosEd ﬁrr@ﬁdﬁ 59 4h Dus to the
umﬁl?egpgﬂgatmqat\c Lo t'rv' Pre%eﬂ&ﬁt§ h fgonomer, solvent an

er

YSHERRASIpEns Hieh @E@@mnmelac@wtwn caalysts,
mc]qé@g Ziseiety prek qasadmig the e=camti da&l]\edccﬁwahnbrhﬂrﬁv &Ji'ﬁm‘é@i QQLB] complex as
he elardr Bo2kt, a AGAYITES: QIHIL: i A8 fdub Sl gaCt OF
: ¢ i (ﬁ s Jc;r odauced eone gt eggeggﬁl cpl % gro ncorlnra mgF In'gf/-ta? ﬁmmlré

gt O PRy Tetpl GaeRery ongt ey blen B prairalid byup

conygnskethl cothplei t dsﬁﬁi’hli& baitvvilehrep‘f ervﬁﬂthJkg 11801 RS Bked complexes
andiLAEERSeloty EARARL &0 8D éﬁano&asg?g mers having |

br oadened Far Pwer ght cdre i* 39F12) pomplexes.

pol vdi spersity index (PDI). Preferred pol ymers nade in
MHTRe dovegexng nmanner have PDI from2.8 to 10.0, nore

prefe gltblnyctfroms O.to 7.0. In a further enbodi nent,

one of the ¥ SARR'GTS f‘?ﬁ‘r‘“t“ﬁ'é"‘ﬁ‘&ﬁﬂr‘ér PEESRE W9MeNYoD peBide compounds
corfeprandidg reghe foemuids first of two reactors operating in

series, contains a heterogengous Ziegler-Natta

catal yst or a -12 chrom El‘% font ai ning catalyst, such

as one of the nurrerou&;s.ucﬁf_cqt)al ysts known in the

art. Exanples of Zj &L%Zl\ﬁtta\c% al ysts include, but

are not linited toR I u catal ysts

supported on MyCl 2, and - dr/tr onal Iy conpri se :

conmpounds of al um num cont@r ning at | east one

al umi num al kyl bond. Suitable ZieglerbeKatta catal ysts

andR¥ freiepengentiy anait deostraneecb &l d@aleRUkoridie oFlQEn shidsHlutef Dromatic
grog;oaonta r&hé‘??c! A5K6md nm?c,@, (612,300, 4,330,646, and

Suitable ¢ rom

-13-
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catal ysts are those disclosed in USP s 4,981, 927,
4,835, 219, 4.564,660, 4,173,548, 3,953,413. and

el sewhere. Single reactor, nultiple catal yst processes
are also useful in the present invention. In one
enbodi nent, two or nore catalysts are introduced into
a single reactor at the high nononmer 10 conversion
conditions that are herein disclosed, wherein each
catal yst inherently produces different polyner

DY 19 Bvaidel 0005 RBROILIRD ko Mt Vo B g pouning
hydreesgoer, WOTEtinBPEIYEe i ivanratherpef; 0G0 to 500, 000) is

f Ommgpéﬂﬁhtgﬂ“&cﬁﬁc%yﬁg ls%bx%val@xxtmgmw;&up%fr rgron 1 18 88 atoms, not

vely | ow _pol ecul ar wei ght (Mwv 2,
°°“’1“§”‘f6}?5‘#fﬂ%56 ‘frr“ES?ri"‘t BEPUBY 178Fther @5t yfiiyaignt "Ets'tiﬁf%? Of femd to 20 atoms, not
courtiaz &vdregenconposi ti ons can have simlar or different
pol east one of which
congp%gé %gﬁet@kx&%ﬁﬁgﬁgg{’ ts'fg%orfno]r%t h herein. The
resulting polymer will gag® properties dependant on
the ratio of the two cat&lysts that are enployed in
the single reactor. 6w+uﬁbLeoconb|nat|ons of pol ymer
mol ecul ar wei ght, cofronof i dcogporation ability,
processes, and raf# x Ly§¥§ for such products
are di sclosed in USP 6, 4,8 2. Due to the unique
conpatibility of the presefit catal yst conpositions
with other ol efin polynerization cat’8f§8ts, 20
i ncAl didprpndindy peh/oNatrteaccia ta by Ehs or dnhicybecan dlkraa»t a;l— ¥§ino-
subgeffROSV1 ' EXei8S
R ARl ol 0 i T} Run B2 apl e om
SUDHISAD cont ai ni ng nmetal conpl ex (i ncluding constralned

georss & yivaed: alvdrﬁﬂm}iﬂnﬁifﬁigh'lg gftiup 3F R&th gV@ﬁCﬁﬁBmp%t %Slgﬁh‘orlﬂirogen
especi a

pret S AR Bt &P g FRORYA BIHRBPBGS e o alkyino)
SUbSé'@-ﬁfﬂ ‘E’K@Sllphamrp’m rydendghe 3oapgeneins gatrethy oxygen atoms; and
bi pkreaddRheRe uagﬁ§€é$n%é&qpa ﬁ]oﬁ@’a@l‘tt i% PL EXES trofl !V%E al‘oms not

COVPLEXES Suita bl e metal conpl exes Se accor
°°“T‘B‘=tH¥8f°“?regbtWPIﬁ (RTRRE FSRFTET B e Eanp of from " 050 stoms, o
coumorgrktysw@ﬂch ng to the formula: RDRD OH-0O RQ/ ~\

RZOMQre%reflrredmgl{:l &s of met cgmmrs]ygnse%rtl?l

e
occurrence i s a |valen52aronﬁtlc H%FP?ﬁm'mﬂmkc°ummd5m
the Ey9eigi t ut ed aromatic group contalnlng from5 to 20
at ons not c%%ntlng hydrogen; -13 Z, is a_dival ent
hydr ocar bon si | AHe grRQP RAvi ng\fromB to 20 atons
not counting A

21 /‘Hf
RI—\ /9 A%

sz

R2 ! RZ‘x R2 1 R2 1
, Where

Ar” independently each occurrence is Ce20 aryl or inertly substituted derivatives thereo?,
especially 3.5-di(isopropylyphenyl, 3.5-di(isobutyl)phenyl, dibenzo-1H-pyrrole-1-yl, naphthyl,

antiracen-5-yl, 1,2.3,4.6,7,8,9-octahydroanthracen-5-yt;
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hydrogen, or an inertly substituted derivative
thereof; and R independently each occurrence is a
nonoval ent |igand group of froml to 20 atoms, not
counti ng hydrogen. or two R groups together area

di val ent ligand group of froml to 20 atons, not 5
counting hydrogen. Preferably, such conpl exes
correspond to the formula: RDRD1 O- Hf 4 0\ A/
\ AT 0 O wherein: Ar2 independently each occurrence

i's 'Iaqhd@ﬁeynhc%ﬂ_@ efh o%Ehr@H:‘eylLs a pro%?péhe- é%lnh %%p aqu r([?mler{e)cvclonexan-

qsubstltuted aryl ene group of ‘from ato
L2- gl RPNy aﬁy%ﬁr%sg%ﬁﬂww%\?ﬁrwaw‘@rfhermf spisyituepOviguftese | tafeaikyl, aryl or
aralkhy8 siiStitdentd DaRing Aip td'lgcdd’aﬂibaﬁ bﬁm br i dg| ng group of from 3
to 20 atonms not o int eferabl;ga N
di val 8rP-SuBH eaic "e" 5°§rﬁ‘ t"ﬂ'tc’e dposargylatringdraarylsiiyl
tnhmmsql\pmqverbyb alkb}p)st(rahiuyal o g Yo S(Eattsd hdt bu@elng hydrogen; and
CyCRDO ﬁlhéﬂéh@lnhg edth %U&r@@é&@ﬂal@gr 4 }ﬁ)g%cal%vlco@ E\P’R’QFO@&T yisityl group of

g(gar at | ng en at ons; Qn epen dent
UP 10 6L PRI °‘1‘"§ hYﬂS?ﬁS’{)ra‘Ferﬁ aﬂ?@a Hwe@?foa&?ﬂ @walw @Mirpearkylene,
hydidOarBAdNes tnﬁﬁiroualrtﬁllﬁﬂugiblhm uBY&“’l@QSﬂs né& rcoltn\fmc Rlcgcgo‘&h' psS

t | { to 40
O%E%l?ar]f&'t% e(?%r%ﬁ Nt °§’ﬁ'§‘8*es & comﬁfﬁunggﬁa ?'é’?’g‘r@% exgn'pl es

of metal conpl exes sy}t ab&(g f%ﬁ; us%her ei n include
compounds of the fgrnula: RD Ar4 R21 R21

0jf ~ ORpL _W‘Rg R2L Hﬂ_ R21
\

RR1 R21 RR'W

3

where, Ar®. independently each occurrencs, is 3. -5-di(isopropyl)phenyl, 2.5-
di(isobutyl)phenyl, dibenzo-1H-pyrrole-1-yl, or antnracen-5-yl,

R* independentiy each occurrence is hydrogen, haic, hydrocarbyi, trihydrocarbyisilyl,
trihydrocarbyisilylhydrocarbyl, alkoxy or amino of up to 50 atoms not counting hydrogan;

™ is propan-1,5-diyl or bis{methyiene)cyclohexan- 1.2-diy!; and

RF, independently each occurrence is halo or a hydrocarbyl or trihydrocarbyisiivi group of
up to 20 atoms not counting hydrogen, or 2 RP groups together are a hydrocarbylene,
hydrocarbadiyl or hydrocarbylsilanedivi group of up to 40 atoms not counting hydroger.

Most highly preferred metal complexes according to the invention correspond to the

formulas:



20 Ar independently each occurrence is C6.20 aryl or
inertly substituted derivatives thereof. especially
3, 5-di (i sopropyl)phenyl, 3,5-di(isobutyl)phenyl,

di benzo- 1H pyrrol e-1-yl, naphthyl, anthracen-5-yl,
1,2,3,4,6,7,8, 9-octahydroant hracen-5-yl; -14 T4

i ndependently each occurrence is a propyl ene-1.3-divi
group, a bis(al kyl ene) cyci ohexan- 1, 2-diyi group, or
an inertly substituted derivative thereof substituted

with froml to 5 alk aryl or aralkyl substltuents
h hO (20 each; R- ent |
OCEBLAI en j d = halo, hy !
tri hydrocarpvlsii¥, 5
atr rocafb?islly/ rocar byl , (oxy or &miMo of )
N 0\50’at8ﬁ§ ot ¢ nt némhydrdaé' \ang RO~ Hi— CHa

occurrence is harolor hy canby
isilvl group of up t{jggaémégggﬁﬁﬂ

Zor 2 R groups togeNhef are a\ /

nt hydrocarby ene, hydrocarbadiyl or

hv . dup of up te~4pFatems n
rep-- Pspecial |y prji!,i!aMﬁ!!I

co o|=’es a;e sompbunds of the fortul & Ar

R2 (~~-Q (Rl 1,821, 10 whére, Ar R R
lnnde%t*y‘eachngg/ur?j%nce Ge w 0‘;“*’:\—0—// N ony

3, S-di {isOopLo pyRnhenyl . 3,5- di(isobut’ RhenyP,
N : E )

pyrr e-, -yl, or anthracen-

tri hydr rovl silyl,

tr . ar Qyvi i ByH{ydrocar byl . g L oL AR
to c{t\,e«o\unﬁ-{g hydrogen i s L
an/l, 3- dioyje orbbls(nethylene)cyclo exan- L, 2- d|y

R
a occugken € N\s _halg/or a A
oy O— H:= i
5 Ct?‘bylsn %o\ 20,/ CHs

group of up to 4} :roas not\__7#
hlghly preferred netal

. D . . \ .
wherein. R” independentiy each occurrence is chioro, methyl or benzyl.

Specific examples of suitable metal complexes are the following compounds:
A) bis((2-oxoyl-3-( 1,2_.3,4,6,7,8,9-octahydr0ant'nracen-S—yl)-S-(methyl)phenyl)—?.—p'nenoxy)- 1.3-
propanediylnafnium (TV) dimethy!,
bis({2-oxovi-3-(1 ,2,3,4,6_.7,8.9-octa.hydroanthracen—S—y!)-S-(methyl)pheny])—?_-phenoxy}- 1,3-
propanedivlhafnium (IV) dichloride,
bis((2~oxoyl-3-(1 ,2.3,4,6,7,8.9—octahydroanthracen—s-_vI)—S—(methyl)pheny])-2—p‘nenoxy}- 1.3-
propanediylhafnium (TV) dibenzyl,
bis({2-oxoyl-3-(dibenzo-1 H-pyrrole-}-yl)-3-(meth yhphenyl)-2-phenoxy)-1 JA-propanediythafniom

“16-
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© 0 (CHR)" - 1~ I'l r nPDpDD RRDV CH3 0- HCG
a oo (CH2 (CR)4 nn RDRDpDPD DDR P, [/
\. PDRD CH CH,~ or wherein. RD independently each
occurrence is chioro, nmethyl or benzvl. Specific__
exanpl es of suitable netal conpl exes are the follomnng
conpounds: 5 A)

bi s((2-oxovl-3-(t,'-,3,4,6,7,8,9-octahvdroant hracen- 5-
yl)-5- (et hvl ) phenvi) - 2- phenoxy) - 1. 3-

rvREQaanedi yl haf ni um (1V) di met hyl, bi
( ﬁm(Zﬁ%xoyl 3-(1,2,3,4.6,7,8, 9- octahvdroanthracen 5-vl)

S(
bis(Caxppet-flitenzsh &Wyrymgu -ph@ﬁox:yl)y-l)fbh&vl)pﬁ’ e acKgiHl % padbbddbiRarnium

avXdidorféiechl ori de, bi
( 8. 9- oct ahydr oant hr acen- 5-y1)

b’s(aS"g‘()ﬁ’é’c'% fs’ﬁw’)w"z‘yﬁ hphenyBrlopfenexdi-y Bivedoaneadimlhatnium
Gme&gmﬂJbenzyl bi s((2-oxoyl - 3-(di benzo-1 H pyrrol e-

1-y|)-5 (nethyl)phenyl) 2- phenoxy) - 1, 3- pr opanedi yl naf n

ium -16 & di mret hyi, bis((2-oxoyl-3-(di benzo- |
B) ?—P(&P’f%f ¢(1,2.3,4.6,7.8,9-octanydroanthracen-5-y1)-5-(methyl)phenyl )}-2-phenoxymethyl)-
14~bmmeu5n{afmﬁth|\9)ahmﬁyl) 2- phenoxy) 1. 3- pr opanedi

I de, bis((2-oxov' 3-(dibenzo- I
bis( -ox%?/l S- rlm QG\QS Sgoc?ahy roanthrhcen 3- S 5-(methyl)phenyl)-2-phenoxymethyl)-1,4-

mﬂm@@)mgh@nﬂﬁﬁywymhshyl) 2- phenoxy) - 1. 3- pr opanedi

bis(yd-S@lind- m356(” “5-yl)-5- \
IS(w éi‘z- glxo I\Q9 g‘ltﬁg%%lth %\ 3 y%Ct(g]ﬁ a]l)pohaemlh,r-gléeéﬂ)_(}gr_xeylyl)-1,4-
bm$§ﬁ"%WﬁWh ﬁ éﬁ%i) 2- phenoxynet hyl ) -

bis({2-dkolpidt- mmﬁmh Rahnon Aid-MetdliREG Y a-phenoxymethyl)-1 4-
butanediyihafnium (IV) dimethyl, '

bis((2-oxoyt-3-(dibenzo-1H-pyrrole- | -yI)—S-(methyl)phenyl)—Q—phenoxymethy]}—1 -
butanediyihafnium (IV) dichioride,

bis((2-oxoyl-3-(dibenzo- 1 H-pyrrole- 1-yl}-5-(meth yhphenyl)-2-phenoxymethyl)-1,4-
butanediylhafnium (IV) dibenzy!,

C) bis((2-oxoyl-3-(1,2,3.4,6,7.8.5-octahydroanthracen-3 5-y)-5-(methyl)phenyl)-2-phenoxy)-2.4-

pentanedivlhafnium (IV) dimethyi,
bis((2-oxoyi-3-(1 ,2.3.4.6,7.8.9-0crahydroanthracen-S-yl)-S-(methyl)phenyl)-2—phenoxy}-2,4-
pentanediyihafnium (IV) dichloride,

bis((2-oxovl-3-(1 ,2.3,4,6,7,8,9-octahydroanthracen—S-yl)-S-(mcthyl)phenyl}—z-phenoxy)—2,4—
pentanediylhafnium (IV) dibenzyl,

bis((2-oxoyl-3~(dibenzo-1H-pyrroie-} -yl}.-S-(met’nyl)phenyl)-?.-p'nen0xy)-2,4—pentanediylhafnium
(IV) dimethyl,

bis((2-oxoy}-3-(dibenzc-1H-pyrroie-1-y1)-5-(meth y])phenyl)—z-phenoxy}-2.4—pentanedi_vl'nafnium
(IV) dichloride,

bis((2-oxoy}-3-(dibenzo-1H-pyrroie-} -Y1}-5-(methyl)phenyl)-2-phenox ¥)-2,4~-pentanediythafnium
(IV) dibenzyl,

D) bis((2-oxoyi-3-(1 ,2,3,4,6.7.8,9-octahydroanthracen-5-yl)-S—(methyl)phenyl)—?_-phenoxymethvl)—
methylenetrans—l 2-cyclohexanediylhafnium (IV) dimethyi

-17-



10

20

]
n

30

bi s((2-oxoyl-3-(1
2,3,4,6,7,8,9-oct ahydroant hracen-5-yl)-5-(net hyl ) phenv
i) 2-phenoxynethvl)-1,4- 10 butanediyl haf ni um (1V)

di chl ori de,

bi s((2-oxoyl-3-(1, 2, 3, 4,6,7,8.9-octahydroant hracen-5-y
[)-5-(net hyl) phenyl)-2-phenoxynet hvl)-1. 4-

but anedi yl haf ni um (1V) di benzyl,

bi s((2-oxov]-3-(di benzo-1 H pyrrole- |

ok 5 R R By R )L

bis{rax0Y12-(0 X6yt-6.3.2 Ceickrmdreantiinqe g -8~ hetyry1) phbayl R by dvpleeny!-
metWén}atr&s-ﬂh%}@%ﬁ%hélﬂ\llﬂzfﬂmxﬂ(m%%?ﬁ' yl haf ni um (N)

chl or
bis(iragpy 2"(85%0%‘*'3*‘ P Ui BT mepyPpbng b 2-Res g et iy lshesrans-1.2-
cycinbdxanedivilagmox (ive tliydigy:, 1 4- but anedi yl haf ni um (1V)

bls(% &??ZM g;(bo;-Z% % gim:& é—v 3-S5 (rnitkgl)gheng{) éﬂ:l%}‘a gﬁxteﬁ?'%-éneew_ylggeiyrans— 1.2-
°"°1ﬁ35‘e"5“e(’ﬁ’ﬁlaﬂ‘)‘/‘}‘5' Bife diphiprige, gatenoxy) - 2, 4-
bxs(@&ﬁcbﬂ%ﬂﬁbéhitﬂgi;}oyh%lé hV)}-Sd(hﬂ'EﬁNi‘) ﬁanyl)—Z—phenoxymethyl )-methylenetrans-1.2-

cyc {3 xgr( 9'{ i ?ﬁ] . 6,7,8.9-0octahvdr oant hr acen-5-v
“IYTBETHECRYTT pheive zv& phenoxy) - 2, 4-
pen'f@rf@t@gqmmra{::m QSPmU(cXQﬁ)m'cdi bCl‘Fbm‘fehdet;iv prepared by standard metallation and

iwami Slch 20 iSl%&l,d'u%s (u;vol?wrg" aAs,oﬁch oi8m9 tri iﬂ)lﬂ%%qaq it eblqeu?ra poérﬁ}{'ncuonal

neth phen I) 2- phenoxy)
hgaB Fﬂugﬁqeapﬁl%éﬂglfl%e& ﬁqu( PW agg; IBPem| as or analogous to those disclosed in USP
6,811,996 @t US2001/081 (106 had Zeewhekd: pyr r oi e- t

yI &nox pent anedi vl haf n
'i' ﬁ'ﬁ-&%‘ggg%{lﬁ)\ F’s@%{})’a e)(l (t%fog Xove)acgz c&ﬁ::b cﬁ{nqopuﬁ??\fﬁmu‘auon with
the C?Ha‘)al"S’ (If?éﬁﬁy’la‘)“ﬁhféﬁch)’"@f e ragskiyipn Of the praaiysa paohogikibraforthe reactor
withl6n wn(HoM)théjin@mn@é bQfher &}nponents of the reacuon mlxtura or m ity taropgh
earb(d&% S}dlbe zo% g‘%/rrme- -yl) - F} 9 She
PRV "‘ﬂh" K57 RP 58 At HiTe \F‘Fﬁ%‘f"’fﬁ“ﬁh’i" t'ﬁ 'Wuan benzyl
D) b| s((2 OXO0Yi
Mo?qdpjmgs 4,6, 7.8, 9-octahvdroant hracen-5-yl)-5-(net hvl)
p _2. phenoxynet hvl % - met hyl enetrans-
ZS‘E e QiR AHBYTSS FeTaphieria [eiyfe oixnerehyf ethyBHe, one or more Cs.50 -

ol ef)ﬂsﬁ{n(} Hnd'.kxﬂ)drc &}]rxﬁﬂga%d 31.'2 ﬂbnﬁon}ugatea ﬁ%&sﬁ?ﬁﬁiﬂi‘?@ 1bREACER5BmYrs
includic, Bad TELRY: eon LSO Y ITES e i o A-hexens. 1-i

mlg?’h ﬁ( ene }r{ggi}tgdf é ‘%{/‘C’f oﬁ‘g%}‘g’ﬁ%ﬁ, {/Fﬁtﬁlﬁ’] { BRfge\A-hexens, 1-fieptene, 1-
Dc‘ﬁ‘l“chh‘mﬁl‘fd d-degring, (z(ng.l obedarbne, 1-tetradecene, 1-hexadecens, 1-octadecene, i-

elc&el(el ozneawﬂi-@utznfs ogné?lﬁt} @W&Er@aﬁl—‘i&&% ?%vrﬁerw ) 6—%m(e%§' m{xe])tenn and

Eﬁ)'g 2 phenoxvnet hvl)
vin ‘%‘f’ &trans-1, 2-cycl ohexanedl vl haf ni um (1V)

di béwmple didpesiof @sedie@in lixclﬁiv(sd‘higﬁﬂﬁlﬂm— ananched cham cvchc . and

pol VQN(’! k‘)@l’oe‘aljboy lill:xéeé né\m?; H?rl‘xh@(b ?§1 é/aa'gon a ax:?s I”I;]X}( su1 ablm?lton-

y enetrans-| exane
congpgated HVPBS include, but are not hrmted to, straight chain a_ycllv dlenes such as 1,4-

heXaiisge( 2.6@s@Fkens31 ("ddcthai&am I9fde936'xén9| Wadched c)naé -2k yPRE BMhok PG as 5-

enox I enetrans- -
megnyc? ﬁ%’g)%glﬁ'é% on lrﬁ» t)tlu‘v%/ d1 "?: F’B‘i‘ﬁ“ﬁ’é 1 7azﬁa.dlene and mixed 1somers

of dinydromyricene and dlhvarooclnen~ single ring alicyclic dienes, such as 1,3:cyclopentadiene;
1,4-cyclohexadiene; 1,5-cyclooctadiene and 1,5-cyclododecadiene, and multi-ring alicyclic fused
and bridged ring dienes, such as tetrahydroindene, methyl tetrahydroindene, dicyclopentadiene,
bicycio-(2,2,1)-hepta-2. 5-diene; alkenyl, alkylidens, cycloalkenyl and cycloalkylidene norbornenes,

such as 5-methylene-2-norbornene (MNB); 5-propenyl-2-norbornens,5-isopropyiidene-2-

-18-
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bi s((2-oxovl - D, -(dibenzo-I.H pyrrole-I
-vi)-5-(net hvl) phenyl) - 2- phenoxynet hyl

) - met hyl enetrans- 1. 2- cycl ohexanedi yl haf ni um (1V)

di benzyl. ' 10 The foregoi ng netal conpi exes may be
conveniently prepared by standard netal | ati on and

| i gand exchange procedures involving a source of the
transition netal and a neutral poivfunctional |igand
source. The techni ques enployed are the same as or

noﬂ%%% %%% %o t[ho e d| cI osed in USP 6, 827,976 and

8o 0BG "G he Pl §‘é°6x??e?§”°‘??f‘é%@ﬂ%ﬂ--"ewﬁm°w Sjviyl-2-

norlav@tewat-mbwqmafdmnm Oheeaighésuspicatyalsysio peam%@ﬂmso&e B¥rticutarly
1&1@& ier A-VMBJLJBIBHL %th Q- g\ﬁ%@%r@ %%{grborilreme g%‘inlvhaene 2-

occur prior to additi
nortl'?&%/ﬁi SNBorrmetyiene2meremere (MINB) apg digycidpeuthditdesa@DCPD). The most
espqiaiig @féﬁi&eﬂ)ﬁleﬁﬁ xlaeretmmmerr&ﬁoraénet(ﬁﬁg; eaction m xture,

or 4.1 ough a‘l,rqtea |t|on of the netal
con‘B ee'% agg?f %’g‘fm%az noﬁ'g VEEAf G FRaTtiPRYKE Dmown in the prior

art frpEfrERIgtion poigyeizatbrereadtions. rPrmeN‘depcﬁﬁnérﬁﬁndﬂl&&thﬁ’eﬁare from 80

o ”Sﬂﬂt’d' lﬁd}% o718 ¥1tab| € e
t f lr\/@ﬁ)g?for?girdgy’%o ﬁ?eferpe{ag)g%u z O n n 8';?“&“5 f“é’ drom

n
a‘m%”ré?{ésf" 3@&“('&%!’%6‘%5 QP&KRafe é 8 hEoes DrPrﬁ@blyde:m OMP2 &r ¥ MPa.
In mpott polyinpritasidn tf@s:tlcms opth@seatid smu,w;{ ;ﬁiﬂﬁnerizablbégn%gnd employed is
froth 10°P§RE AP, rALl;}geggl@, &A“f ihente L ngct ene

| - nonene, decene. do’ ec ‘é’tdr%l’@ébeﬁemac“o“ 1£
°°“i“°FF€>&'él@Fé6‘é‘W@u°"IS Fé’(}f‘t"@d @elamerization 8?1@08’831 @hat is, conditions wherein the
morﬁ:rrﬁet)rh-ydno}n rbkﬁe&:l&ﬁmm%uﬂ?ﬁcmﬂi th a Q@&Btedﬁgnanna under so&moré%owmenzanon
coné‘mges aer {VH'Fe)l‘l ﬁ\ rodg Il u sy l _;_1,_ hept ene,

vi nvT cy CPoReXand &g ‘P 5?51 B ?ﬁ brféé figfongushereaioped and recovered
or foratdgdte asermi gdvicrochai n-, branched chai n-, cycl ic-, and

pol w&uwadij, ¢ nsn;éﬁ Rt RNS 0
. geg g i nJBbW t nd lO SUIﬁl i \éangdinh_apc orr?jhﬁ_égt E(H_ncl diluent.

"a&lp S“F'h%‘ll’l%‘é "TB‘UFY"Qr éq%tmqeinmmcevuietsgangkstanap@me@ biimn

hydacybbrscudhi 28 iveBiyrasll Blita@S pehizthe, H3RXAMB128s. oc].-tax@ Qr%tzﬁnmuﬁﬂ%nereof

ath‘cli S Rggrgéigchogﬁ Sxacg %%gy§8o%g>§atgxﬁ chS ihe%gaﬁg,)%gequv&%g %L ﬂcalic }/ngtlhlvﬁyc]o-

heptans, apg ﬁugquq th¢reqs; m@mu@n@te@;ﬁim&mﬁmmﬁha’ls,erfmG:E R€HJ €IS, alkanes,
and&ﬁbdhbd?ﬂ Xﬁﬁll L SAfRdsSof anQaﬁnaqL Wﬂg{:ﬂéﬁé SENEs tglrﬂlgn’ etny]benz%ne or xylens

C|n S|n erl alicyclic diene
ma\%n IP%UC op en[] %(L:I Béﬁg - preferg CQ’&‘F‘%‘&%)@&@F&T@D’WW aisosuﬂable A

praifgrrgd ]@gp@,q Q)h}gx!tada Byteoganatedlgifzomytid ﬂ’dﬁﬂ&ﬁﬁdﬂo@zﬁ&m BRGre havmtr a

i malllr{ ' & istliat A, di ene;
oS e b O R 0 0

Spea‘]“c ;‘fé‘i‘v&béﬁtﬁa&n éﬁEM Dy ?Mlﬂal(szldz:om)neh@m andr tifs-udiiedignarion
xso;arW@ymam kryhlBiQ&WoiﬁV@@cﬁ‘LJ&%nw and cvcl oal kyl i dene

nor.par.ne J met hyl ene- 2- nor bor nene
( - &e'g‘%%“élga\? NS p“ F‘Bgrﬁa%‘}ﬁ%gfscif“é BRI \PEG e A e Preseng grocess is

desiggsl p!ﬁ@pﬁeof s@ch(rﬂoigqp@dr@p@ht @mttbi)aoantﬂﬁﬁibﬂ& ByaRsgen, tnalkv] aluminum

i M'&G@%M&b@%ﬁ gn%% n yinyl__ norbornen
compo o D! eneal JPQ é&lﬁe%levgr% €n 1|sca:.a )Prergléedi r{x%ecular weight

contrgl a"‘éT & Fweb.aﬁ ‘?aﬁlfﬂuﬁ‘f PV’eﬁb‘?féiFee‘?SP efthel preseasingmgion is the
abﬂgv qaehmag iog lt’ﬁfact(jdlﬂ)ondlﬁoﬁb typréded RardswNRSIRRR $RER EXBution

eth\ﬁun\é} &]\51 r enngenrgo]ﬁmergor ne:ﬁrgg ?WN%?—S h%\‘f‘fd\dﬂ’q\e}/@l ltﬁS gﬁtl adi Bpre

- et hy
Pfef(fBPPE))SS tih 8 6ndyeh Buregyadicalah wejghefiefitigidn goieme préiucts are highly
desiPabR di¥ kd PRS2 teﬂgfebsgjémﬂ]ﬁro&e'%@as well as reduced levels of extractables and

metal values.
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In general. the polynerization may be acconplished at
conditions well known in the prior art for olefin
sol ution polynerization reactions. Preferred
pol yneri zation tenperatures are from80 to 250 C,
nmore preferably from 100-200 C. Preferred
pol yneri zati on pressures are from atnospheric to 3000
at nrospheres (100 kPa to 300 MPa), nore preferably from
1 MPa to 10 MPa. 10 In m)st poI ymeri zation reactions
tth At 9{ ratio of c a ymeri zabi e conpound

ol Oy ad TSRE gy Wi s Sp %’T ?‘t? InveptionyBpemeang fos cafpiige out the
Presmt @n*wm@ﬂfaﬂqn proced€s as t'plloHs ghl ays:dnee-lczfna laelay:pr tihkandmRaeish®be
ol yhrRrizedQl
ol Ve Pa:ji;l g%cﬁger? Legg‘ﬁ'{“."?.&gﬁ &, QMQWM §m SOI&' %“ﬁ 8 T ilusPs TR GRgiopcontains
a hapigphasssampRsed Bibstamsiabret smwr@: @g@th&n (rotshy scdaled diicera and

diss¢i@aiGtolimed PEitatdt APn gl eraic EO&QJE H;t: Wbpﬂ@x’xa‘ﬂ%ﬂdmz é‘;r{sﬁ:p agent are
cont%gvsjsll\t ATQ{l]éfmlt%Cr!]lg Pn?roxg:%a zeg ﬁ%[:rroé gw%l oLl nuouSty o

sem -cont I nuoust y rersy &4y PRége orpRy gicycled portion thereof.
The fespippiethoeraqes raaysbe conichlied y tdinstinPeis: sbarbrh)jtnonbher ratio, the catalyst

a :peflaémeswatasg u o 3 €8sl . e
dd 1 9 gg&%‘flk‘(aglnsgg&’uh %g’ll _ﬂ l@# cplg%.h E‘PW %ch_a nzatlon rate

1s °°“P’°§¥ )7%? riar(‘f%f Fﬂﬁh’sa addiyiqe rﬁrgssprﬁéq (iﬁ’ﬁ'éc’l@ 0% hgmongmer ﬂOW rate and
partigf prasihred oiClvdatiie cohiplicnearmiae B&y&h@&bn&ﬁt SrSRIpH RS product is

ane oct ane, and m xtures
S oS0 L LS o B LA
maAnRRgE gﬁt" ﬁﬁ@“"ﬁ@?‘h@ﬁ@ Vf: theeecommpenenmra Hyirgagot. OTi2(bolymer product

molR Rk ¥8ht 18 BehoBliee! blﬁtﬁ)‘éaﬁ )h 8¢ @&ftroliﬁx‘a@ﬂ@?&m’ﬂf&{zEt&ﬁtvggabieq such as the

em Qcar bons such e uori nated C4.10 a
The 19 ke S| f"ﬁw B 'Jii?"?' FaeQf (R% Prayigiisiy Pntioned chain transfer agen:.
Upony:mnggﬁpb@ng $\‘u:@|ﬁﬂla:3t it cbursme, wieh hydchenria ﬁ@en@ Eu%)i& ®her, steam or
n alBNolPEhd PGl HIEGuASH \WBhdonaliH e SRS e
; °M xt ar es&gf the fore 1c’)lor?él afr’ g?egll asngqieﬁ{ é’bf%mg'ft 1s recovered by
ashipe P E2SE0PS| G OTErS 87 Welb st residual syt oglinert eidtedickdjomBnizcand, if
necgbdr RadduCridyyfaniee adimiiBdwoh Ul QulAehNGcias ad:ie$$l%li lzﬁ'Ivlermd# Ina

IBP of 118 C. di.stillation Dry
CO"@%IR% Ll’?g%g 517"8&1 RSt §e0£ Infe' .gta&swfip vmg_rgn g)vceaﬂpgmﬂrally is

fronpS §PmEeseé 8 Houre agwpreiecaipnie froimalol r‘;ﬁnutﬁs(iarﬁ Hole. tr ade
des;xm;vg d RARGIS X
. ‘ﬁ%gat i og TR %guse% rerg% ggtﬁglf Smiea?‘g toEg(m °°mf“u°us loop reacror
WY S MUREEh CPPAIRET R CAAly it §0GatRiNsTRadivne swattiisifed delesen
diffgring rel@eisnigskof, E)pﬁcbﬁﬁh?ﬁccﬁfnn&ﬂé‘d"b@b@&b‘ Ll(ﬁfltldﬁ/%lf gﬂ&]v&@tfﬂdfo@ bhain
tran?fgleiuetﬁ't éﬁgpgg&xgh%glroag agdn"t ! ngn-k iab 1% sorin aum _conpoungs,

or ot known Franst &FayeH PB‘QE’ﬁ“Taé'o'éw“d““’“s or

"\‘?ﬁ@t‘f’f}ﬁ 106 thg feregpingrrasear lcandisigsis gﬁtar@ﬁeso@mmb icig @tk tofand a variety
of sEifdiebobiaansdofditadast use ﬁ)&%l@h' drdioha QW %Tof’ st es lld‘%§9 and
Gséyuﬁhe present invention is the abil |ty depen

reaction conditions) to produce narrow nol ecul ar

wei ght distribution ethylene/ a-olefin interpolyners.

Preferred pol yners have Mv Mh of |ess than 3.0, nore

preferably less than 2.6. Such narrow nol ecul ar wei ght

di stribution polyner products are highly desirable due

to inproved. tensile strength properties as well as |

reduced | evels of extractables and 35 netal val ues.

-19 Wthout limting in any way the scope of the

i nvention, one neans for carrying out the present

pol ynmeri zation process is as follows. In a

stirred-tank reactor, the nononmers to be

-20-
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poi ymerized are introduced continuously together wth
any solvent or diluent. The reactor contains a liquid
phase conposed substantially of nononers together with
any solvent or diiuent and 5 dissol ved pol yner.
Catal yst along with cocataiyst and optionally chain
transfer agent are continuously or intermttently
introduced in the reactor |iquid phase or any recycled
portion thereof. The reactor tenperature nay be
SPE@M&W%@&%@I usting the sol vent/nononmer ratio, the
['yst ition rate, as well as by use of cooling
or "qﬁ‘é:ﬁ‘t‘lOWg“g(?mbP@mejﬂaeﬂ%@tcsmtﬁd fhopurposdie sypoifiy MBtic@nd fod he
appdndddxlaiing, controlled by the rate of catal yst addition.
Pressure is cog)trolled by the nmononer flow rate and 10
parti al ‘pPEEEY, é?‘b‘f‘e%!‘%{t?ﬁ%%‘tﬁ%m@émaéy etiiplence il fumsires
optigely emt oraford Qilg, polefineind@r 08l Gi mbs corgﬁéa&fim' ﬁiﬁﬂor{iﬂoaﬁela%xenes under

CcOnt sy'S {i{e) t o O re I € a nl" mO [+ h
frguéonc?é o%t}%@,@g %rrgnqﬁxggggso Mg the T&sp “§ yE ei‘ggb%f"ym“r o

mterpolyer. gid P‘H%“éé‘:‘{f‘m‘dﬁ EpRoyclng t(ﬂh eolvremmnn in Fia@raperlcy o4 caralyst
compmmmbmpﬁmoamkﬂm \A@rhﬂ!ébl of SpAPlenPlrl18Lem@pPt i Onal 1y,

by .contr. I lin ol yneri zation variabl'es such as
the tenpePa"t %P & e'ﬁbo"ﬁ‘gh“é‘ ' ROREHNPE WERPMPISK correspprda fothe

formgfia:t he previ ously nentioned chain transfer agent. 1S
Upon exiting the reactor, the effluent is contacted
with a catal yst kill ageﬁi ch as water, steam o- an
al cohol . The pol yner selutmon dgs opti onal | y heated,
and t he pol yner prozgk{ct I/S k\eco\v sed by flashing off
gaseous nonormers as ual sol vent or
di  uent at reduced pressu\re/ and if necessary,
conducting further devol attdization in eaui pnment such
as a devolatiiizing extruder. In a-Y¥6tinuous
pr R gelependratiyean or@stateNCLditvhiBR: a@fmakibh 81} 6k R ksl mRB Gromatic
1o o § UI s 20 from5 m nutes
Moxmgnurfgntm PSR A0S Blialosk® 20 rom 5 m ny
hout ¢ & Avelen ﬁ&%rw&oy or PW@“ £ oVimfrayn b yorAdradiarat iooeountn:
hydh@emamn 1ad'tl®blibsd|tﬁteéld§r%€1{rﬂi4é}‘é§¢ h@op reactor  wth or
Wt a mono cormononer, catalyst or cocataiyst
et'p..n STy

gr a}td.loen TR R B deRenQIeR é‘rgi”iﬁ’gg’ Peqf HAZ ! © 20 atoms, not
coupiingrhwdfo eropxtqwgﬁglglr(ylpamg@hpaﬁm edivilynt Siegd igedu o8 flein 1 it®P0 atoms, not

COUQ&noQﬂBl%EMISL@ and/or chain transfer agent, and
operati.ng under adi abatic or non-adi abatic sol ution

pol 3PFEPTAHAR FHAARE AR EMBRETET from 120115 4E hnsirspressure firem 100 kPa to
SODfNﬂi%gm ng reactor conditions. Exanples of suitable

reagt, a of sui able oper ati ng
cond| ti gﬁg%fréceguggm dgT%n\?mt't heéeﬂréprf’% g 274 cidgegre ¢ Polymerized to

formg a grppy ipgpfethyizne 39 IeD copeining HOBE514 %R weigl) pSRECHFIpGens and

E&’B@b{\/ﬁj\ﬁbﬁgﬁmoﬁmkﬁ@w ng enbodi nents are provided for

pur poses hof speci fic di scl osure for the appended

claims. 1P ?EPBE‘EE%‘“%P PBYSE R FYERTYR SQton Pelyyiedstion
proggpt drorating §t agd¢ripelaure fromn@O kU230, whih QBiobﬂﬂ%' cloﬁ{ceﬁ!!ﬂﬁloﬂ n the
readi®M, | efi ne or ( ated or

nor?g ggjérﬁg]gto ‘Zl > i&fgr?ggh%ng&%t Tont rear?ﬂ%nurgm"r ryu‘t:' %Sﬁent or greater.

pol yymer i TRAresAss©b AvPedimen 4t"6'erﬂ"ef;bapféy1aeﬂzatgim teropesgure & from 130
to 20@t@ht pol yner or interpol yrrer sai d process

corr(prl S|,Hg_ conducting..t he p% ¥ner| zation in the
presence ofproces(%sa 81“9 iment 1 'whefein under operating conditions of the

polymerization unreacied monomer or moNoOmers are not separated from the remaining soivent of

~ the reaction mixtwure prior to recycling of reaction mixture.
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conmposition conprising a hafniumconplex of a

pol yval ent arvl oxyether. . 2. The process of

enbodi ment | wherein the netal conpl ex corresponds to

the to formula: DRDR / /-O R200 / *\ , RZt o, ©O

r where: R20 independently each occurrence is a

di val ent aromatic or inertly substituted aromatic

group containing fromb5 to 20 atonms not counting

hydrogen; T3 is a dival ent hydrocarbon or silane group

havi Nng frhepRodest 85 atbhoRin@NB1 @lgéreﬁqwrbmene%én@%%qgﬁ %ast 75 mol

or an inertly substituted derivative thereof,;
Perclidependent | y each occurrence is a monoval ent I|gand

gr 8up OfTht ponesk ot @ntOirGnGITBwhedh 2 m>AGHAEH rigufyedh GRS essentially
ofDQFVIEMﬂBQh%EW%ﬁQILQ%&Qer are a divalent i gand gr oup

froml atons, not counting hydrogen; and an

acPi vat iTig Prosess phgnyendirant 3 whensisahsatogaelysioanieand me@B0in an

amofnt@gtoddPh ASRHF80 baRAod H@Q‘ok\%.lt@ 15&9. 300 MPa. The

prqgess.of enbodjnent 1 ein pr | ene and et hyl ene

ar 28 pol Q?r'e 1788 ° {%“qufjg?% é?’SWF%ﬁE%%‘i"H?ISé%"b“W B/a‘“m'““m
modifisp oleyharimog angtom ixiti-ogry Daloming i rhaiifdl mehzglhﬁo;@&r cent

pr Ciﬁ’yl er}\epr@&gs ac@@r\ﬂn‘ggo MN cht \Agrhlg)ggngltsmo IIO \géerem gle metal complex

The process of enbodi nent 'S a contlinuou
corTEBP “b?f’“ﬁ'&ﬂf}‘?ﬁﬁ'f‘?szatl on 25 process operating at a

).5 The process of fenbodingnt 4

f enbodi nent_1/ wiwé—»gr“o_‘ ;
of enbodi men i mraundex—- i
ns of the 30 pol ynend e({tg\i\on/l(5 —

r NMDNONErs are not¢ se argﬁéd é
BFkén]

ent of the reaction xture

t o /T yct, of .reagtTgn m xture. =21_.7. The process
of \ ody nept /1 ?elp t he propyl eng c@nver sifon’s it
| east “ ¢ x

o LD
/=<._ R ,R 0_)—\ —— RD R J—
- N ‘-" // \ ] N ':
H—\ )% HiT CHs mgﬁo_ Wi 7 N con
N .
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8. The process of enbodinments | wherein a nononer

m xture consisting essentially of propylene and
ethylene is polynerized. 5 9. The process of

enbodi nent | wherein the cocatal yst is al unoxane
present in an anount to provide a nolar ratio based
on Hf from 20:1 to 150:1. 10. The process of

enbodi nent 9 wherein the al unoxane is
tri(isobutyl)alum num nodified nethal unoxane or

tr -octyl)al um numuyodi fi ed net hal unoxane. 11 . A
jordiy y one of efibodi e
¢ netal cerplex 10 o@@@
hoNoFD FD RD cH~ /)--0 r]t ¢
0.0 X\ 7N q}¥(C}Q - =
& 0-\H /CE/ TR
4 (CH2)4 N N PD

O H CH -22

-3 erein, RD i ndependént4 y\
occurrence TS chioro, nethyl or benzyl. 12. The
whepgin ®E'S sdepéndenthodiinsntrrehie mbbioad, methveorBzhall. conpl ex is

sel gct edrf.r P48 LSt fr 5 . )
o1 sl o oot ety E00RLEN Anlll cotufeh s sience frop te
EFOYRCOBSINEChy| ) phenyl ) - 2- phenoxy) - 1, 3- .

A) prsaparedsyt.bafad, uem obnydidaBintbn-5-y1)-5-(methyhphenyl)-2-phenoxy)-1,3-

i s((2-0xovl-3=(1 2 3,4,6,7,8,9-octahvdroant hracen-5-y
mb%#%éggégFﬁvrfﬁﬂéﬁ@%)-2-phenoxy)-1.3-

bis((Z-oxoyl-3-(1,2.3,4.6,7,8,9-octahydroanthracen-3 -yl)-5-(methyl)phenyl}-2-phenoxy)-1,3-

propanediylhafnium (TV) dichionide,

bis((2-oxoyl-3-(} _.2.3,4,6,7,8,9-octahydroanthracen—S-yl}-5-(met'nyl)phenyl)—?_-phenoxy)— 1.3-
propanediylhafnium (IV) dibenzyl,

bis((2-oxoyl-3-(dibenzo- 1 H-pyrrole- 1-yl}-5-(meth yl)phenyl}-2-phenoxy)-1,3-propanediythafnium
(IV) dimethyi,

bis({2-oxoyi-3-(dibenzo- | H-pyrrole-1-yl}-5-(meth ylphenyl)-2-phenoxy)-|,3-propanediythafnium
(IV) dichloride,

bis((2-oxoy!-3~(dibenzo-1H-pyrrole- }-y1)-5-(meth ylyphenyl)-2-phenoxy)-1,3-propanediylhafnium
(IV) dibenzyl, '

B) bis((2-oxoyi-3-(1 ,2,3,4,6,7_.8,9-octahydroanthracen-S-y])—5-(methyl)phenyI}-2-phenoxymelh yh-
Ld-butanediylhafnium (IV) dimethy!,

bis{(Z-oxoy}l-3-(] .2.3,4_.6_.7,8,9-octahydroanthracen—S-yl)-S-(methyl)phenyl)—2—phenoxymethy1)- 1,4-
buranediylhafnium (IV) dichloride,

bis((2-oxoy}-3-(1 _.2.3,4,6,7,8,9-octa'nydroanthracen-5-yD-S-(met'n_vl)phenyl}-2-phenoxymethyl}— 1,4-
butanediylhafnium (IV) dibenzyl,

bis((2-oxoyl-3-(dibenzo-1H-pyrrole-1-yl)-5-(meth yhphenyl}-2-phenoxymethyl)-1.4-
butanediylhafnium (IV) dimethyl,

bis((Z-oxoyl-3-(dibenzo- 1H-pyrrole- | ~yl)-5-(methyljphenyl)-2-phenox ymethyl)-1,4-
buranediylhafnium (IV) dichioride,

bis((2-oxoyl-3-(dibenzo- 1H-pyrrole- 1-yl}-5-(meth ylyphenyl)-2-phenoxymethyl)-1,4-
butanediylhafnium (IV) dibenzyl,
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propanedi vl haf nium (1V) dichloride, bis((2-oxovl-3-(1;
2,3,4,6,7,8,9-oct ahvdroant hracen-5-vl ) -5-(net hvl ) pheny
|) - 2=phenoxy)-1. 3- 10 propanedi vl haf ni um (N) di benzyl,
bi s((2-oxoyl -3-(di benzo- | Hpyrrole- | -yl)-5-(nmeth
vl ) phenvl) - 2- phenoxy) - 1. 3- propanedi vl hafnium (1V)
di met hyl, bis((2-oxovl- 3-(di benzo- | H pyrroie-
I -yl)-5-(nmethyl)phenyl)-2-phenoxy)- |

, 3-nrooanedi yl haf nium (1V) dichloride, 15

b y bs -3 C =5- e OQ ~2,4-
o) xts@i 62c 0AQYb 33 6('ﬂ8 b b RyatdandRid: ErPkf%%)I u(‘r%l.eltkyafr( gﬁh ﬁ)hgrr $2.s

3 pr opanedi yl ha
L e
bis(Boxby63-71,83.9.6 0 Bxbcatyomaithit et eNy S5\ nkthPh MR Y. k%éab@j‘m

pema,,edqy,gariggggg\;gvmmw )- 1, 4- but anedi vl haf ni um

bis(F-Qop bE-Eh U6 3.4 FoRaly depaginred-Dy D S st DI entThL-aba0x5-2)-
penﬁ);ccﬁvlﬁdfﬁhilﬂ)h(i\))ﬂhk%ﬂy\i ) - 2- phenoxvmét hylb) 1( g 3 (i

t anedi vl haf oride. bis 0XO0V
bisC 0%y 2 flibpngo- S‘L‘&é’f‘&ﬁ\)ow)o%ﬁwe}ﬁ?%érw@ -7\7?‘)“'“?3&3'( REtoRYyR)egiytatnium
(IVlenemvlphenoxvrret hyl ; -1, 4- but anedi yl haf n| um (I\/)

bis(El- &@)?léy Ed&%&kéﬁ (¥ %yﬁél%yl -v'q3 -‘ngeltkpﬁg)ﬁ%;&)] ZPrs:nx:zr§<11v1harmurn

av)o?l‘f ot yI haf ni um (N) ~ di et hyl |

bis(d-6xXoly23-0ditankeo-3H{FirbieNZA)-3-frdet i ondh)
(IV?EEXHZ 2- phenoxvret hyl )- 1, 4- ‘g%{ﬂgne iyl hafxg?amrggh‘%gédmrmum
di chlofi de,

bi s((2-oxovl - 3-(di benzo-| H pyrrole-1-yl)-5-(neth
D) Wlsjploran 3 z'sph@fﬂ @)QV&%WJ)%T]]'ac%n-ﬁ%t ?U%vY)pﬁn%fvp LY -pnenoxymethyl)-

di benz
m’%?'lv%e(r?“ 3(639 "'%““"(“T?“'Slhﬂc"‘ﬁ‘mﬂ‘é) gmgphhydr oant hr acen- 5- yl
bis(f2-xoyFBA hY.B Y EtTRNS b raiddplaeiaxah)s-21) 4=(mR@PhHeR |- Y L RAL N teMy1-

m g ] 1 arm 1
e‘(‘w'}efq’-‘%ﬁ” \71¥<h%n fTeﬁ yipatpin GVadighlgrde, 0\ dr oant hr acen- 5- .
bls(\(/’_?. ?xogx—%-ﬁlet. ﬁ,ﬁ}G)%%qu)yd@aﬂh@myyb-z (methyl)phnnyl }-2-phenoxymethyl)-
metA@BficaaRdi ykbtaéﬂak&i{éhn@lh‘a(f)mm @hj &Eé&?{ t h g h c

octanvar oan racen- o-
bls@# 5)7((%2%%{)%\7?) HFF@'W‘CII vg ¥ b—ﬁ'@ﬁ@%Werzll)z@—phenoxymetnyl)-methvlenctrans-l,?.-
cyciraptaaepylhathigaf @Y udiméth)f) di benzyl ,

bls@'b-§£c(v23-@¥1géﬂzo-?!H(M%nzggg =( etﬁ%&)hfnv ptbeé)ﬁﬁvgﬁglal )\ﬂxe't]tgfeﬁletranc-l 2-

1 nmet hvl ) phenyl )
cyclf%? thgfpingy Jd‘c%‘?@e(a}_‘ﬂ oxoyl - 3- (di benzo- |
b's@'p’w\' I’-B-I(cﬁbénz&dl){ dyroREl- hyf“)mﬁﬁ?fiaﬁﬁy%-ﬁﬁ%nmmgl)—methvlenetrans—1 2-
cycfonPEALANRER YL il 10 (1Y) dichloride

Ir is understood that the present invention is operable in the absence of any componen:
which has not been specifically disclosed and may be combined with any other suitable reaction or
process in a multistep polymerization system design. The following examples are provided in order
to furtner illustrate the invention and are not to be construed as limiting. Unless stated to the

contrary, all parts and percentages are expressed on a weight basis.
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bi s((2- oxoyl - 3- (di benzo- |

H pyrroie-1-yl)-5-(nmethyl)phenyl)-2-phenoxy) -2, 4- pent a

nedi vl haf nium (1V) dioenzvl, D)

bi s((2-oxoyl-3-(1.2,3,4,6,7,8,9-octahvdroant hracen-5-y

l')-5-(nmet hyl ) phenyl ) - 2- phenoxvnet hvl ) - 15

nmet hyl enetrans-1 2-cvci ohexanedi yl haf ni um (V)

di met hyl ,

bi s((2-oxoyl-3-(I,2.3,4,6.7,8,9-octahvdroant hracen-5-y

[')-5- (et hyl ) phenyl) - 2- phenoxvnet hyl )

net hyl enet rans- 1. 2- cvcl ohexanedi vl haf ni um (TV)
Ezﬂﬁgﬁiéﬂﬂﬁe, bi s((2-oxoyl -3-(1 :,3,4.6
Pnﬁaﬁﬁﬁn@ﬂ&ﬁﬂﬁ@bﬂ@nkhracen-5-v|)-5-(nethy|)pheny|I'-2-ph

eno th l.enetr, -
2%%VS(‘3, 'S t zocsdh %I%Z‘&'%‘I}WP%O'H? W& sYhstanggily repeated to prepare
mﬂbh@@@kﬂ@%®y$ﬂ3¥¥dlbenzo | H pyrrole-1-vl)-5-(nmethyl)phe
nyl ) - 2- phenoxynethyl) nmet hyi enetra 2-

cyclmdh vl hg g’ di met hy
bi s(N2-. x yI (n|b nzQ

H pyrr ot ) - Hvl) phenvl ) - 2- phe vfret hyA fet
hvienetnhns- 1a2ﬁ»cyclohexaned|vlha un1(|\0

chlOri i
%HWHQ -(ﬁgﬂﬁ
vi enetrags-122- 2%, cygl ohexanedi vl haf n r’

«gQMnB—EEFOOd that the pr se
i n the\abgence of any conp nt -as
i

di benzyl/
IS opera
not been specifically disclosed and nmay be ned
ANbiE(R -ty DtdiRFrcS - haRhe 1 [yBaLt | ONADIbIS(PHoRER S dinbhzé: 1H-pyrrolke-1-yi)-5-
et 59RO bieBkyi-2at | on syst em desetyhphshing 2 fpbbloR=RSi-  rans-

ex@%&b@&ughﬁmgﬁgxhgﬁgﬂwm order 30;ﬁ@@khﬁkﬁ&ﬁwmmmmnaV)mnnmﬂ
illustrate the invention and are not to be construed

Confindoul Pbiyvi@rizddoh Conditioal, WalpidsA& contrary, all parts
andEgﬁrcent es are exgressed on a weight basis. -24

Exgonf_s ﬁ?ré%o&rgeﬂz "Bf‘rel\‘]é’fr'ﬁlj o@dﬁﬁ F@Rpuﬁﬁ@ontrolled autoclave
reagiprgdPPecwity ociedtmabesinef. RSHied A4 falkads 1&36Mﬁﬁ®ar'm E available from

ExSRN&IbANhE, }ale!hylefﬁe B%Llege EQuRiiERR! rzenoru%n{ge 13 d E\Q frler? ;(rg%onunuoush

S“*ﬁi?%‘(’(ﬁﬁ So‘xm?m@qeww&ewfaa Jerkep {ar rgmReCatury ontrAPand an internal
thebhaphle. O'R}&ysbl-vgm (féﬁm@m @ealior R)Hdafk&i byle Mds)-fiBw controlier. A variabie

sPeQE P%er@r% XVOIIP%‘T IS {h., hl%ncg)tcggrarg agty ‘6?'%8{5 f%tha Fx?F‘ﬁaf‘?ﬂ“?“ discharge

of ﬁhn p\(rppv)a S@F ﬁ"‘qahyﬁ uﬂkcn 2-peyededhveix Bionedioy tha c4thiVi afkd fdcﬁﬁlhsthnjncuon
lindsQ@Rd i th@lz'&ldt%r E@Jaﬁégefﬁ%‘aﬁ&oﬁar%@&h{eldgo ﬁlass@(o%vmetcrs nd co tro]]ed by
nUO §0| ut i on, polvmneril zations are carri ea {I

OIPTBE R RTT Bctesdls ~a‘w%a8%ren@qmcwpwm cofbined
wnarmqnnmrs mal hystoigért i fedo e e@ebrMaxAsls Abk 3RRR1ISAL ¥&B o deiiver

I
h )c(rl)‘%g Q%IMagma:ysqnl l-c%? %gé Je?lgérfsmrcfe E)e(heé;o]ver}i.krbqnﬂgﬁeso%gmls controlied

| ene ene,
by Flir ik %“véro?ﬁf‘l’rﬁ 9‘@)‘9‘3‘?33)““ sappl iTal streanaerBerthk bowmcdfahe reacror.

equiTR ethiyst hdd c%cdt@.@sk 8ém dﬁEnttsglm?&fs%%eﬁerg@ﬁgr[oodun?g%:g%s fiow

t er,.na sol vent eed to tche
el A o R By e R Bhep e arodgeg i diglogtiom of the

reactor. The cocatalyst used is a long-chain alkyl ammonium borate of approximate stoichiometry

COHIIOPV

equal to methyldi(octadecyl)Jammonium tetrakis(pentafiuorophenyl)borate (MDB) combined with a
tertiary component, tri(isobutyDaluminum modified methalumoxane (MMAQ) containing a molar
ratio of i-butyl/methy! groups of about 1/3. The reactor is run liquid-full at 500 psig (3.45 MPa)

with vigorous stirring. Product is removed through exit lines at the top of the reactor. All exit lines
25
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speed di aphragm punp controls the solvent flowrare

and pressure to the reactor. At the discharge of the
punp, a side streamis taken to provide fiush flows

for the catal yst and cocatal yst injection. 15 lines ... .
and the reactor agitator. These flows are neasured by
mass flow neters and controlled by control valves or

by the manual adjustnent of needle valves. The

remai ning solvent is conbined wth nononers and

o IR o5 oo

smallampuatpf yyateringo tf‘%‘ﬁ?)‘é}’“&tam“é wih apj etatslidevseatofiEDAMIRBES and passing the
muxot tHrou2h aisSucairtl alhk @ebdud ¥urblss 1sQlflenqvxegl§@lrJ %&Mg}%gh a hear

LOe.- ent er t he gaCt or Thi s st ream enters
SXCBSI Birore “tvﬂla‘“?‘é%{ac P PSlgmerprogugt iIrreYererhiy Weamatpsygta

de"ébﬁ‘b@wf@ﬁmhmW@ﬂsloalﬁ@pmtlﬁred usi ng punps and mass

f | OBfocdtBh&LiS aid) the catal yst flush

sol vent and mt%o%gggbglgﬁitnggt ﬂbﬁ)r&ttom of the

reactor. The cocatal yst uséddbied a | ong-chain al kyl

ammoni um borate of appreoxi.mat.g, st ¢, chlcgﬁptcrg equal to

rnet hyl di (oct adecyl )Tammlrauumlo“ Flow' Conv'Conyv!

t b aldas ( pAbHf aBHjor tDhekyh) berat acdDBRY:C QBRI PR Bt hvurgs

a !tertli ar§0 corfponer®o, onis(isebutisg alsmi mam modi fied3 24

me€hal Unoxahe (WVMAOROcon®ai ni‘hg a4mol art 2Fesnatiisa 9§3 3.5

|-l§ut yl'/ mehyl @roul®® of Oabout 1132. The rseactig i7s 743
un PPEGUFAYErEIPe ingeac®00 psig (3.45 MPa) with vigorous

st ?"i“]df" C”’F‘ (fﬁ}cd'?t is rermved through exit lines at the

t op? ltlcnc / exit lines -25 fromthe
reacl Ok At ‘?pﬁ'éél‘ffﬁfaced and insul ated. Pol yneri zation

S stoppe THe addition of a small anount of water
| nt @hi.agc,%m dltlooral L bilizers or
ot her additives anc p’){g@gllesng%t esuo;{am‘ lﬁr EPPHF Sty e scale

SMRPYRg Pe Soaplex f3 MBBrpgEplys ity eumar smo hasad breHE et .43y, and MMAO

(”SpaSEEIIﬂ ged rhz[cﬂdxgﬁ- SBuRal 7 MXC h@ﬁlg%ﬁal%ﬁrcogs%etmls and resu
in Fl@)o) atilization. The polynmer product is recovere
ext rusion using a 5 devolatilizing extruder and water
cool ed pelletizer. ProcessTiekai | s and results are

contained in dgbl e &, rJable | C2H @;6 H2 C2H4 C3H6

1& zge contained

T Fl ow Fl ow FrigW Vs nchHLEXsmﬁ?"t
ks/h) &scem (kesh) ndg/hl?r(gga\

015 200135, 6 87106050 1. 78 3. 25, 2 i
0 4.9 2. 143 54 163 3.53 3-25 ki 1§g7o7;51 1o B
1.61 7.8 7343 “percent "eonver si o d NoheaghPr »5 ands d
cm/m h peGeppogyiesd @medcat contgtdhr 4, efficiency, g

pol ynetlngrcw solidpintredckaow rat e dgi min

melt flow rate dgfmin

-26-
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The reaction conditions of Exanples 1-3 are

substantially repeated at a larger scale 1:; enploying

netal conplex A2, NMDB cocataivst in a nolar ratio

based on Hf of 1.2/1.. and MMAO (25/1 Al/Hf) at a

reaction pressure of 3.7 MPa. Additional process

details and results are contained in Table 2. Table 2

C21-14 CIH6 Total H, T Flow Flow feed C2LH6 Soli ds2

Mol Mwv density Ex. C (kgth) (ka/h) (kg/h) M | ('7-b)
CLAM&%Ska/inol(/enB) 4 130 6.5 113.0 591 4.5 19.8 0.10

4 229 0.8883 5 145 0.07 7.45 243 0.8877 6 155

19.5 0.04 7.01 232 0.8871 percent propylene in

redct or ARSPREEHREPRUHEREGRT Psopyilads, dpRiomalinethglenc, amd further
optidna@Wbrieak %oﬂﬂt,;% (Elol'eaﬁs M MR or l%ore%or@ﬁ%ggggﬁngnggn ugated dignes under
cont{%um%/ soliuln%)t?'t Ilorrr]wo QI‘ odpé D tionally eth CF

“her  CoBe T BRAPIV SRagps ﬁ?d?fe"at‘faﬁ Mg 'a°'eq"&r “ﬁ§haﬁ’fd¥fb‘?f or

interppjmmery sq:pbmrgce@mqmpg:amg dor@ip»trr@’mamlwgaizﬁﬂmdh &ﬁ@‘iesbm:@ ©f a catalyst
comgbsmamcb,nmuﬁﬂa Hafli Hh k&}nplp,p&yar@c[]g(vé@%.{ el d' tions to

prepare_a high nol ecular wel I%E

|nrerpoﬂ?nﬁ?mméaiﬂmﬂ¥bﬁ@§§“évwwﬁwspnghsgnwﬂumhn@tmhbnmﬂm

pol ynmeri zation in the presepee of a catal yst

conposi tion conprising &Yafni um conpl ex of a

pol yval ent aryloxvethék——ﬂﬁ‘ process of claim!]l

wherei n the netal %&1 rre gnds to the fornula:

DRDR 4 H- O "\reo 1OCRZD i ndependent |y each

occurrence is a dlvalent\ardnatlc or inertly

substituted aromatic grodb’conta|n| fron15 to 20

atonp not counting hydrogen; T3 is a dival ent

hy df 0B47BRATTOY cash PeavEretpe dtrpdivaleitagpriatio pm iBertip s@Btimt=d ABmatic
group@bnifi@ing FioAds to2PAfages: cdﬂﬁtna’nh\‘a #:ly substituted

derjvat Lve thereof: and RD i nde endentl each

g i

occurt EREE YU VAP ERT =Tong “ggff?fﬁf)‘oo?o HFPRTROL cQuting
hydpgerg poang nerfipsubstitbred derivaiivegthérpdf: @gen, or two R gr oups

{ 0GE Reordic oot ¥RLfHce 1 AOVGE 'R & grdp Wb 90 38 atoms, mos
at ons, not cougtlng hydr ogen,
counting hydrogen, or two R” groups together are a divalent ligand group of from 1 to 20 atoms, not

counting hvdrogen; and

an activating cocatalyst at a temperature from 120 to 250 °C and a pressure from 100 kPa to
300 MPa.

3. The process of claim 1 wherein propylene and ethylene are polymerized to form a
propylene/ethylene copolymer containing from 85 to 98 weight percent propyiene and having Mw
of 50,000 g/mol or higher .

4, The process of claim 1 which is a continuous solution polymerization process
operating at 2 temperature from 130 to 250 °C, with a propylene concentration in the reactor of §

percent or less, and a solids content of the reaction mixture of 15 percent or greater.
5 The process of claim 4 wherein the poiymerization temperature is from 130 to 200
°C.
€. The process of claim 1 wherein under operating conditions of the polymerization
unreacted monomer or monomers are not separated from the remaining solvent of the reaction
mixture prior to recyciing of reaction mixture,

1. The process of claim 1 wherein the propylene conversion is at least 75 mol percent.

27



' an activating cocatalvst at a tenperature from 120 to
250 C and a pressure from 100 kPa to 300 MPa. 3. The
process of claiml wherein propylene and ethyl ene are
polymerized to forma 20 propyl ene/ et hyl ene copol yner
containing from95 to 98 wei ght percent propyl ene and
having Mv of 50,000 g/nol or higher . 4. The process
of claiml which is a continuous solution
pol yneri zation process operating at a tenperature

fr@m 13@rnt Brod® ofoiaitds i Rvidrel! PRVEEAS nﬁﬁﬁ&%ﬁﬁsﬁs@y’ QﬂeAtEtHv of

reactor of 8 percent or |less, and a soll

Pr°pégﬁ? BREyiene ﬁé"“r"é’&f,‘i‘er on nixture of 15 percent or
gr @at er .Th2 Ero&s?b&lﬁfmbﬁﬁﬁ‘el@ihd?doaétﬂyﬁ i3Mh@h @bt fr&8nt in an amount to

prov lay&@ﬁ#rﬁ%tbagegon%fﬁ%or?%%% j.from 130 to 200 C. 6.

rocess o erérn under operating
5 c oriﬁl t i Jins prykess hiclmpol §whorein sitd dumoxant 8 atisebhryhRNomRGm Glodified

metHARIMYXBASor 84(8- o@@t)alﬁﬁﬁﬁﬁﬁk&ﬁ{ﬁé& ﬂ&h&lmo{aﬁml ning sol vent
of the reaction nixture prior to recyclin

react i of* RPKELAE0 g torany 8°bF’65’§s’swo‘f'heﬁ”ég‘ﬁfTF‘a\'/\F@WéPh
corr¢spendsr@meltienfernaoatver si on i s at | east 75 nol percent.
of clains | wherein a nonomer

{ ." ISTHhOg entlally 0 pFoRyT e
2 d 9. The w@
wher ef™n th%Dcecat {yst is aiunoxane pfesént
Z)

amouny, t ovi de Iar ratlob onﬁf"from
T UL

oc ds of

i (n-oct_ylialumn
7 A process accordin
nmetal conplex corresponds to

RD RD RD PD €H %
CH2) 3 RD'!PD ,
. ] “
{ R

Y

— CHs3 CHs

N/ , OF

10 wherein, R” independently each occurrence is chioro, methyl or benzy!,

-2R-
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- (CH2)/ (CH2) J, NRDRDFDRD-- CH CH; OH O
-CHBCH'/ HROCJ_RDRD_RDRDCH3 OHO /-\ CH3
CH3 CH3 0 wherein, RD independently each occurrence
is chloro, nethyl or benzyl. -28 12. The process of
enbodiment | | wherein the netal conplex is selected
fromthe group consisting of: A)

bi s((2-oxoyl-3-(1, Z. 3,4.6,7,8,9-octahydroant hracen-5-y
l')-5- (et hyl ) phenyl) - 2- phenoxy) -1, 3- '

pr opanediyl | o di et hyl » o

bi s((2- ox ovq?gqe%f L#%?“ %‘y%tmgﬁtgq 8%5%%&%3%73} CIRIH 5 EAFfeg Trpm the

g"WE%mFﬁEEHWI)phenyl)-2-phenoxy)-13- propanedi vl haf ni um

A) blste-odlbw3k(0Ri306 7,8.9-0ctahydroanthracen-5-yl)-5-(methyl) henyl)—2—phenoxﬁf)—1,3_

mbq%s&%%ég§8%#&%i%1213,4,6.7,8,9-octahydroan hr acen-5-y

. 5-%- net v phé ?Png-phenoxy)-t 3- propanedi vl haf ni um

bis((3-oyliBBh2 ¢6,7.40-0a{hyRroantbragtr-3-y (i (bethgDphehih-P3phémdx §)E-3-
eNilhainkd @Y enyl ) - 2- phenoxy) - 1, 3- propanedi vl

propart nium 10 %%Q‘gf@nét hyl  bi s((2-oxoyl -3-(di benzo-|

BisER-BXAYE 51 B2-2 491 )8 BogRy EFRPP IRy MY S L methebrizy)h-E-pBenor v pad-

propaeldiylhhtafuni @ dikdn¥d1, di chl ori de,

. b = | - 3 (di - H | e- |
b‘s@yf%‘fy%??ﬁg%/“ﬁ%ﬁ’i‘éﬂ%}e“ﬁg1qfﬁb-f‘b‘ﬁ%‘ﬁ%'}'?Yiﬁ%P‘EP%’%ﬁ e oRaRgiypafium
aVydmethyy) di benzyl, 15 B)

bi s@ﬁ-ﬁ(&ﬁﬂ@éﬁ@éﬂzc}-:fﬂ(p!ﬂrglee& ’-ﬁ }-§-( rheid yl?ﬁhgﬁ%}lﬁl%l¥%9)aﬂ-tl E&r—&g&ﬂédﬁ ,\}lXaf nium

vUVE%&g%ﬁnethyl)phenyl)-z-phenoxynet

fanedi vi haf ni um (1V) di met hyl ,

bistiR-of y2-3 eistibanize-3E{pYrrole-1-13)-&-( ety EnhBn 01 -Blkky 6Hy0.a ML b SaEdiviRafnium
avy ¥bkazyr (et hyl) phenyl ) - 2- phenoxynet hyl ) -1, 4-

butanédi vl haf nium (1V) dichloride, 20

bi s((2-oxovl-3-(1, 2, 3,4,6,7,8, 9-oct ahydr oant hracen-5-y
B) lb) s(('i=dx53_at3b<y l’z)’jm@ﬂ‘&b)ot%h%}SMYJEﬁISWJ-S-( n:lat}%"l)phen yb)-2-phenoxymethyl)-
LEang gL hafphum (1Y) di benzyl,
bis((2-oxoyi-3-(1 ,2,3,4,6,7,8,9-octahydroanthracen—S-y])-S-(methyl)phenyl)—2—phenoxymethyl}— 1,4-
butanedivihafnium (YV) dichioride,

bis((Z-oxoyl-_3-( 1 .2,3,4,6,7.8,9—octahydroanthracen—S—yI}—5—(methyl)phenyl)-?_-phenoxymethylj-1 -
butanediylhafnium (IV) dibenzyl,

bis((2-oxoyi-3-(dibenzo-1H-pyrrole-1 -yD}-5-(methyl)phenyl)-2-phenoxymethyl}-1.4-
butanediylhafnium (IV) dimethyl,

bis((2-oxoyi-3~(dibenzo-1H-pyrrole-1 -yb-5-(methyl)phenyl)-2-phenoxymethyl}-1,4-
butanedivibafnium (IV) dichioride,

bis((2-oxoyl-3-(dibenzo-1H-pyrrole- -yD-5-(methyl)phenyl}-2-phenoxymethyl)-1,4-
butanediylhafnium (IV) dibenzyl,

C) bis((2-oxoy1—3—(1.2,3.4.6.7.8.9-octahydroanthracen-S-yl)-S—(methyl)phcnyl)—?.-phenoxy)-Z,tL— '
pentanediylhafnium (IV) dimethyl,

bis({2-oxoyl-3-(1 ,2,3,4,6,7,8,9-0ctahyn’roanthracen—S-yl)—S-(mcthyI)phenyl)-2-phenoxy)—2,4—

pentanediylhafnium (IV) dichloride,

bis((2-oxoyl-3-(1 .2,3,4,6,7,8 9-octahydroanthracen-5-y1)-5-(methyl)phen yI}-2-phenoxyj-2.4-
pentanediylhafnium (IV) dibenzyl,

bis((2-oxoyt-3-(dibenzo-1H-pyrrole-1 -yD-5-(methyl)phenyl)-2-phenoxy)-2.4~-pentanediylhafnium

29.




bi s((2-oxovl -3-(di benzo- | H pynrole- |
-vl)-5-(net hyl ) phenyl) - 2- phenoxynet hyl ) - 1. 4-
but anedi yl haf nium (1V) dinethyl, bis ((2-oxo
v1l-3-(di benzo- | Hpyrrole- | -v

l')-5- (et hvl) phenvl) -2-phenox vnet hyl)-1,4- 25
but anedi yl haf ni um (1V) dichl ori de,

bi s((2-oxoyl - 3- (di benzo-1H pyrrol e- |

-yl)-5-(net hy]) phenyl) - 2- phenoxynet hyl ) - 1, 4-

di yl haf ni um (1V) di benzyl, C bis((2-oxoyl-3-(1
GV%ME%&? 8, 9- octahydroanthracen 5-yl)-5-(net hyl) pheny
bis{0xny bﬁ@ﬁmwl%?&" oig)-yehtragtedinpkddf 2rphempy) X)4-pentanediylhafnium
avﬂmmﬁ&mml bls((2 oxoyl - 3-(
bi é ﬁ octah dr oant hr acen- gnethyl)phe
is “?’5‘”5’ g %ﬂ(&‘ PHITY e-‘p%h% Hﬁ‘%ﬂfﬂmhﬁ%}flh?'a?ﬁ"ﬂ “4-pentanédiylhafnium
(IVoldibenzelk | de, bi

s((2-oxoyl-3-(1.2,3,4,6,7, 8, 9-oct ahydroant hracen-5-y1)

met hyl ) Qhen I) 2- phenoxy) 2. 4- pentanedi yl haf ni um
D) PIW‘;’%?%@I’Q#P 4,635 8,9-octahydroanthracen-5-yl)-5-(me thyl)phenyl)-2-phenoxymethyi)-
meﬂamsl@a([rznsoxmwci&eﬁﬁe&xgmamxdmyamh?r I -yl)-5-(methyl)phe
mS@XOQVﬁ fl %_ gentaned|V|h nium -29 r t (I

Fhy B (8( SR rRAahrage e L 3-(neiy piepy-g=phgnox ymethyl)-
methyiejer@ny h2tYpythekquadimipkiniuds @V) dichloride,
blsd@ﬂﬂ?@)ﬁ)&:{ 2z, §1BW %&%ML&%%W&WS‘ (\Qethv'l )gibeln)(l)l 32 -pﬁéno;;vmcthvl)

2- oxoyi - 3- (di berizo-
me}hy ‘FP FRY bE é"ci"*?f“)“eS’-Vt'ﬁ@Hﬁ'WY pHEEREY) - 2- phenoxy) - 2, 4- pen
bis¢(anegi-v{(diafnad- lllHlva-o(e }\@D-Stkrhﬁﬁ_ﬂ)’plhen@}2—phenoxymethyl)-mﬂth vlenetrans-1.2-

4 6, 7, 8, 9- oct ahydr oant hnten- 5-yl
cy‘")bdh%(a gﬂ'?ﬁ%{'}‘lphe phenoxymst hyi ) -

bisEe R e‘lﬁ‘@t’?"amﬂi?vﬁ")l?v}eﬂ0}h@nahﬂml‘lﬁhﬂﬁi—phdmm(rﬁe\ﬁvl)-methvlenntrana 1.2-
cydﬂﬂh@ﬁntﬁ“lhamlum (IV) mchlorme ana

bi F %& oxoyl - 3- ( 7.8, 9-oct ahvdr oant hracen-5-y
1S # ¢ H%T‘?‘&H@Q{W e'lzv‘bh é‘ﬁ@tﬂx/’lkﬁ?@wsﬂ }-phegioxymethyl)-methylenetrans-1.2-

cwmﬂthyhﬂﬂemnmnﬂrwnﬂb£MﬂIohexaned|y|hafn|un1(TV)
di chl ori de,
bi s((2-oxoyl-3-(1, 2, 3, 4,6,7,8,9-octahydr oant hracen- ~, -
vl ; -5- (et hyl ) phenyl) “~phenoxvnethvl) -
met hyl enetrans-1, 2-cycl ohexaneci iyl haf ni um (1V)
di benzyl, bis((2-oxovl-3-(dibenzo-|H pyrrole- I
-yl )-5- (et hyl ) phenyl ) 2- phenoxynet hyl ) - met hyl enet r ans-
1. 2- cycl ohexanedi vl haf nium (1V) dinethyl, 15
bi s((2-oxoyl - 3-(di benzo-1H pyrrol e-)-yl)-5-(nethyl)phe
nyl ) - 2- phenoxvnet hvl ) - net hyl enetrans- 1. 2-
cycl ohexanedi vl haf nium (1V) dichloride, and
bi s((2-oxovl - 3-(di benzo-! H pyrrol e-
-vl)-5-(nethyl ) phenyl) - 2- phenoxynet hyl ) - net h
yl enetrans- 1. 2- cyci ohexanedi vl haf ni um (1V) di benzyl.
-30



