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(54) Titlee MOLECULAR WEIGHT CONTROL IN OLEFIN POLYMERIZATION

(57) Abstract

The molecular weight of polyolefins produced using iron or cobalt complexes of 2,6—pyndmecarboxaldchyde diimines or a
* 2,6-diacylpyridine diimines as polymerization catalysts may be lowered by carrying out the polymerization in the presence of hydrogen.




di acyl pyridine diimne, wherein the inprovenent conprises, using as a

chain transfer agent an effective anmount of hydrogen. Thi s
invention also concerns a process for the 5 polynerization of e
pol yneri zabl V6192672363 conpri sing, contacting under pol yrreré)éﬁﬂ%r’n%
condi tions: (a) one or nore polﬁqgﬁk;able ol ef i ns; (b)
hydrogen in an anmount effective as a cha ansf er % and 10

(c) an active poIyM@LEEHLﬁBnW@éﬁﬁﬂy§9“@ﬁp@hIN OngﬁpaPRQ RFF@WIQP cobal t
conplex of a 2, 6- pyri di necar boxal dehyde diimne or a
2,6-diacy|pyridine di i m ne. TAILS OF THE

| NVENTI ON 15 In the pol yner E NYENTL cat al yst
conposi tionss descri bgd bee€in peilyaemigetipnsmap wbich ippasemt cobplt

hydrocarbyl is nean ni,xalbent | BO49A Y near Ben and
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contains 20 onl 2, 6adbéﬁ¥épdrhgépégéﬂlm&ﬁﬁscéﬁﬁaPﬁ§ d,8scRPLEMEL RGO

doubl e bonds, tEngg Qggdshgagog@gnmhycb@rQ@@a aBy a chasnbstrahstfed

hydr ocar byl her &i |s meant,” a hydroc R mhl contai ns one or
nore (types of)agentsEBSFFFHFEn §1?HZF%éBE§mﬁ8%uaﬁ %gtﬂﬁth the 25

operation ofethe polynerization CEEGMNEGAEvBAQM$ROUNDSU|table substituents
in some polymerizati cl,yd ohsahly @Erhd @ra@sti@ionketo
(oxo0), am no, |ﬁ?§§yﬁgé%6at10H OE %lgltes pﬁosghonftg gﬁosphﬁﬁg
phosphinite, thm@ﬁ@heponﬁﬁiaéngnFﬁﬁﬁﬂQStén&“€PhéF v3papiire AP

substituents ar%lb@bﬁluﬁsﬁgra F@NN0 knbwnNand comfietbaxylly phospliane,

phosphoni te, phosphi neg, osphi ni,.t e, _thi cet.her.
substitutents tecEP818Q¥fuIQan®ﬁVcﬁ NSEANTSST 24t it 5n8 QLQnggsgﬁgiguer

be determ nesd byhéeﬁenenuaatowélahtPafemteAppﬂyoéBﬁgnstBatOEPQQQ 372, filed
Dec. 16, 1997, apd, Q?igogeoﬁlodh kfd  FotdRxak lelggﬁerwﬁbigcﬁiﬁrhereby

i ncl uded by ref 6ren ot herw se stafed, hydrocarby su?stltuted
hydrocarbyl andwangh§tneiyge6§p§reoHF&PAAﬁgC@&FBSﬁre easier to
process, since they have lower melt viscosities. While

polymerization process conditions can sometimes be

20 altered to change the molecular weight of the resulting
olefin, often a chain transfer agent such as hydrogen
is deliberately added to the process to lower the
polyolefin molecular weight.

The polymerization of olefins, especially ethylene

25 and propylene, using iron or cobalt complexes of
2,6—pyridinecarboxaldehyde diimines or 2,6-
diacylpyridine diimines containing catalysts, see for
instance U.S. Patent Applications 08/991,372, filed

ec. 16, 1997, and 09/006,031, filed Jan. 12, 1998.

30 However, methods for lowering the molecular weight of
polyolefins produced in such'processes are not known
(except that decreasing the steric bulk of the ligand
often results in lower molecular weight polymer).

SUMMARY OF THE INVENTION
35 This invention concerns a process for the

polymerization of a polymerizable olefin using as a
polymerization catalyst an iron or cobalt complex of a
2,6-pyridinecarboxaldehyde diimine or a 2,6-



atons, such as alkyl, preferably contain 1 to 20 carbon at ons.

Noncoor di nat i i are nentioned and usef ul herein. Such anions are
wel I known toa@)hdeggg%tsi san, see 5 for instance W Beck., et al. ,P o .
vol . 88, p. 1405- 1421 (1988), and S. H Strauss, Chem Rev., vol.

93|, p. 927- 943 dih%a)pylgqfim@fdmiqfé,?r@dwiebythe iéﬂ;ftedx;gigh@y r ef er ence.
Rel ati ve coordinating abilit.ies of such noncoordi nat.i ng anions .are
described in thceoé'gxf%erse'f et fte £® BeSPAR Fraf - AP raghs%%cscp’tvqa?)&
Table I11. Usefaourshcorididiaiderg ani ons i ncl ude SbF[err], BAF,

PF[err], or BFferr] pnhenfidhdBh is3so concerns a process for the _
tetrakis[3,5-bis(trifluoraonethyl)phenyl]borate. neutral Lew s

A

acid or a cdti dfiymesuiza on DR 1 MRS RHEE HaRaR e iBeiidsy weakl y
coordinating conPHi¥intBy cUrt@dyieseiindds RRlyn@frildieid Alolldisdidnest em

By a "neutral Lew s 1 d"_ 1s _meant aq&gﬁ)%our‘\z%b icgﬁi ns: & Lewi s acid
capabl e of abstracti X105 &fh (“}C)ret & re e fxs?‘ ¢dordi nati ng ani on.
[err] [err] (b) hydnegen ,inMains afoumrt B fegddiveX dass a mdg@endent |y an
ani on and B EdS ;t the total negative charges on X equal
the oxidation state of M(for Rerr] through R err] see 25 below). The
neutral LewPs acid i€lodgiathive pediymegdgation jcatalyidt whdmile). Suitable
neutral Lew s a@nd®ins admGlAde o¥oiobaAL3BompIeNeidE Ar 2,%-aryl), and BF3.
By a cationic.Lews acid i.s nt a.cation wt sitive ... charge
such as Ag[err]p,yrﬁf’glnr car r?d‘%f[eg‘g’%]e. dgﬁmlne K Br gﬁ%r-lﬁdg‘@cﬁ&ﬁyfﬁdlf&m s

aci d, which camdlidimdyleat e the metal, is a selected al kyl alum num

conpound, such as Rerr] AdprREes A £ir BieENTAHE [err], and
"Rlerr]A 0'15

In the polymerization processes and catalyst
compositions described herein certain groups may be
present. By hydrocarbyl is meant a univalent radical
containing only carbon and hydrogen. By saturated
hydrocarbyl is meant a univalent radical which contains
20 only carbon and hydrogen, and contains no carbon-carbon

double bonds, triple bonds and aromatic groups. By
substituted hydrocarbyl herein is meant a hydrocarbyl
group which contains one or more (types of)
substitutents that does not interfere with the

25 operation of the polymerizatioﬁ catalyst system.
Suitable substituents in some polymerizations may
include some or all of halo, ester, keto (oxo), amino,
imino, carboxyl, phosphite, phosphonite, phosphine,
phosphinite, thioether, amide, nitrile, and ether.

30 Preferred substituents are halo, ester, amino, imino,'
carboxyl, phosphite, phosphonite, phosphine,
phosphinite, thioether, and amide. Which substitutents
are useful in which polymerizations may in some cases
be determined by reference to U.S. Patent Applications

35 08/991,372, filed Dec. 16, 1997, and 09/006,031, filed

Jan. 12, 1998, which are hereby included by reference.

If not otherwise stated, hydrocarbyl, substituted

hydrocarbyl and all other groups containing carbon



3 (aIkyIaIuninoxanes), wherein RO is alkyl containing 1

to 25 carbon at ons referably 1 to 4 carbon atons. Suitabl% | k

al uni num conmp&fh NAAO263: | ude met hyl al um noxane (which is an oIf@H#%W“HF?h
the 5 general formula (MeAIQ[err]), (C[err]H[err])[err]AlO

Clerr]Herr] A C'Lﬁérghasﬁgfj as alkfH CBELELEL %9“ bheLihl hekol Bl Mt

hydri des such as | e groups to
M By ahromgsen or cobalt conplex of a 2, 6-

pyri di necar boxal deWﬁSnébbBHBﬁa@in@ 2oﬁsdaa§yinamudhaa afAdduiseifRg i S rreant
a Fe or Co conplex of a Li rl

n
Gy o oM g etn. " 5u8R Entons e, yel By BPpfnate RaearEtisen
i ndependent |y hydrogrstance WydBeckr pyet ambstChamedeyduowadbyBB,op .an

| nert f“”Ct;gb‘%" 1959“?19%8 and S R esEkaptd, Rengme 8390, vol.

I ndependent |y hydrogen , an inert functional group or
substituted 20 ﬁ?dr96a959r94&nd1993): both ofpghigh R¥eaPETERY! or

substituted aryknciuded by E@Eeﬁ@ﬂ@@undﬁeiaﬁhvasc6b):daﬂdt6.hb) adid igiidd ar
conpounds, preferred formulas are found_ in §|I ations

08/ 991, 372, fil®ef PRER BBNCEYH lnaﬁa"%5“697‘608%3?“??‘%«?& 5€1998,
bot h of mhiuh areferenbesebpBeckchtidpd bylief endnStraund pteperﬁé@,groupings

and conpounds ip_ {heserappl {SEPNFoREE02HEAaPERECLRSENs include
SbF,", BAF, PFe, or BF,, wherein BAF is
tetrakis[3,5-bis(trifluoromethyl)phenyl]lborate.
A neutral Lewis acid or a cationic Lewis or

15 Bronsted acid whose counterion is a weakly coordinating
anion may also present as part of the catalyst system.
By a "neutral Lewis acid" is meant a compound which is
a Lewis acid capable of abstracting X from (I) to form

a weakly coordinating anion.

20
: (I}
In (I), M is Co or Fe, each X is independently an anion
and each X is such that the total negative charges on X
equal the oxidation state of M (for R through R’ see
25 below). The neutral Lewis acid is originally uncharged

(i.e., not ionic). Suitable neutral Lewis acids
include SbFs, Ar;B (wherein Ar is aryl), and BF3. By a
cationic Lewis acid is meant a cation with a positive
charge such as Ag+, H®, and Na'.

30 A preferred neutral Lewis acid, which can alkylate
the metal, is a selected alkyl aluminum compound, such
as rR%a1, RrR%Alci, R%AlCl,, and "R’AlO"



herei n. However the conpound nunbers and group (i.e., RX) nunmbers in

t hese Applications may vary fromthose 30 herein, but they are readil
convertibl e. WOR6R963"  applications al so describe synthesis of’cthéWH%?‘ous
| i gands and iron and cobalt conpl exes. . 4

In one type of preferred conpoun h as, err err
and Rlerr] are ?ﬂﬂdﬂf}g@n‘l ‘%['er raerfd" eF‘P] g”%i cgngg I ferrl
i ndependent | y I‘t}tdrzmecramoraléqdms,egxaﬁemalaly 1 toydr ogelvonr arlmtnlsyl and/ or

Rlerr] is t Lkyl al Mgy lude _and/or R7 is
[err] Sui ablev% y uminum comgd serlrnc gng Iﬁgﬁr ] are each
i ndependent | y hmmmln@@%b@fh%% elep fﬂﬂirq;df%"&&ﬂ & 5" fer t

functional groyuneral formula ﬁié@(lrd] IR QCEl]ls)zRD.eﬂ.l;]Cﬂsatllc]lz, Rerdr] and
Rlerr] are each I ndepe

dr.ocar byl
hydr ocar byl or hffHxefHC |on éﬂ' g‘g%rldeg such ¥ r‘r] an gateh[ err]
are each indepansientte byt dgedwided dyamne drdoyihe sedetli Mut ed hydrocar byl or

an inert functi l9ro g-t hat any two of
Rerr], Rerr], R[e(r)ék? a eﬂr‘% or coba]zt co§n;ﬁr'5%44gfi\5é! ge

Rlerr] , R[err]pyﬁcéme}calFQ@ﬁl]deW%? rdi MR %'r?aﬂdléFé(l\Plyc‘frlgﬁPeto one
anot her, tajgen Joaeiferi fMved0f M aFd idW.Co complex of a ligand of the

formula:

(IT)

wherein:

15 R p R? and R?® are each 1ndependently hydrogen,
hydrocarbyl, substituted hydrocarbyl, or an inert
functional group:;

R’ and R® are each independently hydrogen,
hydrocarbyl, an inert functional group or substituted

20 hydrocarbyl; and

R® and R’ are aryl or substituted aryl.

For compounds such as (I) and (II) and similar
compounds, preferred formulas are found in U.S. Patent
Applications 08/991,372, filed Dec. 16, 1997, and

25 09/006,031} filed Jan. 12, 1998, both of which are
hereby included by reference, and preferred groupings
and compounds in these applications are also preferred
herein. However the compound numbers and group (i.e.,
R®) numbers in these Applications may vary from those

30 herein, but they are readily convertible. These
applications also describe synthesis of the various

ligands and iron and cobalt complexes.



20 There are many different ways of preparing the active

pol yneri zatio % ts of iron and cobalt whi ch are used herein, nany
of which are described in U.S. Patent Applications 08/ 991, 3¥ST/USHIaAsse
Dec. 16, 1997, and 09/006, 031, filed Jan. 12, 1998, and 25 those so
described are applicabl g,hghei Bype " BEI Sreferr&OMBS SN &N tAeNpE) ves may
be active polynerization, 2ca.?alysts 2?% be used éy tiE? a%%* Q

pol ymeri zati on °F (&&)aRystRm@ph& prEpA LI IFFS1 tIPHPE Kad é‘o?re

met hods. O her grtRodfadépenpefpayi hgdeogéwveor alkyl, espeqiayleeri zation
catalyst will be f.ound in_thi te |lJ cation and in the Exanples
her ei n. gyﬁﬁ?@ﬁnaefiWséggiynéﬁ?é%fiﬁggggtalysts w | | pol yneri ze

which olefins (not all catalysts wl 5 polynerize all olefins or

conbi nations of olefins) wll al s§ _be/found in U S. Patent Applications
08/ 991, 372, filed Dec. 16, 1997, 9/096,031, filed Jan. 12,
1998. Mononers useful herein incl'td BT and propyl ene, and
ethylene is preferred. 10 When hyeeafen is used as the chain transfer
agent it is preferred that the arpunt \gf hydrogen present be about
0.1 to about380 nole percent of the ol efin° éFggént, preferably about 1
to about 20 nol gnpgbeert.is Suitable and preferred conditions for

the 15 polynerizations may be found
08/991, 372, filed Dec. 16, 1997, and
The pol yneri zation may be carried
t he art, for exanple batch or Réo
solution, and the catal yst nay or nay Re&{be supported, or any suitable
conbi nati on of these. The pol yner Rproduced are useful as nol ding
and extrusion resins, for exanpl &%to mike patWaging filns, bottl es,
and nechani cal partsypdpein: | N the Exanple and Conparative Exanple al

pressures are gauge presgures. 3" THF" is . tetrahydrofyrap. Relatjve
nol ecul ar wei ghts were R 3riifed %&ed%%%%r*?éfﬁ?ﬂg] by SR

pol yner, i@cceuBkbPt 10 ASHYMH P32880 P, o Praxt eiche et Aunkhtei digheyr@fp t he nel t
i ndex, the | ower the nnkec%par &aigﬁu. R and RY® Exanple 1

U. Sr®Pat ent Appl i cati ons

#9/ 006, 031, filed Jan. 12, 1998.
n any nmanner of ways known in
-R'S| urry, gas 20 phase, or

are each
independently hydrogen, hydrocarbyl, substituted
hydrocarbyl or an inert functional group;
R'? and RY are each independently hydrogen,
15 hydrocarbyl, substituted hydrocarbyl or an inert
functional group:;
and provided that any two of r®, R’, R
R, R!3, RM, RY, RS
another, taken together may form a ring.

10 11
» R,

and R} that are vicinal to one

20 There are many different ways of preparing the
active polymerization catalysts of iron and cobalt
which are used herein, many of which are described in
U.S. Patent Applications 08/991,372, filed
Dec. 16, 1997, and 09/006,031, filed Jan. 12, 1998, and

25 those so described are applicable herein. "Pure"
compounds which themselves may be active polymerization
catalysts may be used, or the active polymerization
catalyst may be prepared in situ by a variety of
methods. Other methods for preparing active



[err] (111) 6
A 600-nmL Parr n%&% autocl ave was | oaded with 200 nL dry hexane
contai ning 1. O 3A (1.7Min hept ane; Akzo nodified PETIUSI91586

net hyl al unbxane; contai ns about 30% i sobutyl groups) and 0.2 nL

triisobutylal unhaier{ 1afidh I&éaw%mn@%r f@uhaoqantﬂaepauahegen was
di spl aced by pressuring to 1.03 MPa wi th i“ne and venting 3 tines.

Then a tol uene 3PIAFINLOR ardin 14hY Exa“(pdfeﬁo EF ol ) was quickly
i njected through a h@taikeh a@oive ﬁneyxmmmaltam wasadgatedwadd i medi atel y

10 pressured to fell?rﬁé%lzg\n‘%ﬁlé}ydgf%qist %1 Eﬁs%%%awgts ngn I ncreased

to 1.03 MPa with° ene en‘in the gas phase) and
was stirred Sf orp@tymerige &t rolsshirnish ey O@Nb}lnér‘iéopéeef( péehdnr)i vhal

hydrogen). The @H&%@Vr?oﬁm eal. éerﬁaecre%tturz@pliti%atiénér 0By 880 ¢k L to
46[ err] C over the I rst mnute an ter |nta|ned ar ound

50[err]C. After EhkediReE nel o Je??ﬁfl éﬁ\g \9%0\9&@3&'613& Bfe resul ti ng cl ear
suspensi on ofar j rez whiees polwdméwmsp(mdehe\minsmntﬂ.udef etheiede and

saiim ot 4 g g ala g ahs s Dl 1L

Exanpl e 1 F@rr] When hydrogen is used as the chain transfer agent
it is preferred that the amount of hydrogen present be
about 0.1 to about 80 mole percent of the olefin
present, preferably about 1 to about 20 mole percent.

Suitable and preferred conditions for the

15 polymerizations may be found in U.S. Patent
Applications 08/991,372, filed Dec. 16, 1997, and
09/006,031, filed Jan. 12, 1998. The polymerization
may be carried out in any manner of ways known in the
art, for example batch or continuous, slurry, gas

20 phase, or solution, and the catalyst may or may not be
supported, or any suitable combination of these.

The polymers produced are useful as molding and
extrusion resins, for example to make packaging films,
bottles, and mechanical parts.

25 In the Example and Comparative Example all
pressures are gauge pressures. "THF" is ,
tetrahydrofuran. Relative molecular weights were
judged by measuring the melt index of the polymer,

. according to ASTM D1238-95, Procedure A. The higher

30 the melt index, the lower the molecular weight.

Example 1
N\ H,C=CH,
/_ N—FeCl, THF + MAO ————> POLYETHYLENE
H
;gjx ’

(III)



(ren) : A 600-nmL Parr stirred autoclave was |oaded with 25 200 niL

dry hexane Cowﬁb%ﬁ%al 0 nb MMAG-3A (1.7Min hept ane; Akz'ozl;@rﬁhgggﬁgsss

met hyl al unoxane, I ns about 30% i sobutyl groups) and O.
triisobutylalumnum  (1.0Min toluene) under nitrogen. The nitrogen was
di spl aced by pressura ngpt-anll. BrMPashirhedt AyFenbaeddvdd leadehgiidhi nes.

Then a tol uene agflp Ot 0 dellle (Addatnind O 9% 1R a9k ¥

i njected throu |'ave was | medi ately %r essured
to 1.03 MPehep tanet wkzmen@nhufm me thy byl yppxaye /nigPnkadns a

T
terfperature roscé)d-% i(;"Ln%@gz .%Lfyé ;'Pegnd 8122 it O OBl aim i num

peak f 55[err] C ov the r m nut es
and was t heseaf ts0 %l-‘mafr?r]e‘be%?b r BHFEPYTT Zlh r%fn t%'}‘-l’le et hyl ene
was vented and d{¥pBacé@ sty tprgshehtg stspbnG3 dﬁPa)fwzfum@nmlte@qo@lnpet hyl ene

powder was suction-filtered and v, l4d
pol yet hyl ene poV&Rri29et t “+REex ('%g errﬁ'/%ﬂugﬂé g!i%%&lon geﬁl dg%fg m n.

(0.00147 mmol) was quickly 1njected through a hea
port. The autoclave was sealed and immediately

10 pressured to 140 kPa with hydrogen; the pressure was
then increased to 1.03 MPa with ethylene (giving 13
mol% hydrogen in the gas phase) and was stirred for 30
min with continual ethylene feed (no additional
hydrogen). The autoclave internal temperature rose

15 from 18°C to 46°C over the first minute and was
thereafter maintained around 50°C. After 30 min the
ethylene was vented and the resulting clear suspension
of fine white polyethylene powder was suction-filtered
and vacuum oven-dried to yield 15.0 g polyethylene

20 powder. Melt index (190°C, 2160-g wt): 32 ¢g/10 min.

Comparative Example 1
N H,C=CH ,

/ "N—FeCl,THF +MAQ ~———> POLYETHYLENE

Z
di\/

(III)
A 600-mL Parr® stirred autoclave was loaded with
25 200 mL dry hexane containing 1.0 mL MMAO-3A (1.7M in
heptane; Akzo modified methylalumoxane; contains about
30% isobutyl groups) and 0.2 mL triisobutylaluminum
(1.0M in toluene) under nitrogen. The nitrogen was
displaced by pressuring to 1.03 MPa with ethylene and
30 venting 3 times. Then a toluene solution of 1 mg (III)
(0.00147 mmol) was quickly injected through a head
port. The autoclave was immediately pressured to 1.03
MPa with ethylene and was stirred for 30 min with '



8 : CLAI M5 VWhat is clainmed is:

1. A process ‘gé @g% olynerization of a pol yneri zable olefin using as a
pol yneri zati on e ?f}'gt 5 an iron or cobalt conplex of a 2,6- 'PCT/US99/11556

pyri di necar boxal dehyde diimne or a 2,6-diacyl pyridine diimne, wherein
the inprovement «coRRhLSES etH§BHcABe8d. BhEI ButbansveriRgebhatn effective

o o O osasnae, rase Lot 2255 Shoh bR G TRRER boOpyore O
condi tions: first 3 mianteseand wasetphetgyattezabdinvhihedsaround
50°C. After 30 min the ethylene was vented and the
5 resulting clear suspension of fine white polyethylene
powder was suction-filtered and vacuum oven-dried to
yield 14.9 g polyethylene powder. Melt index (190°C,
2160-g wt): 1.05 g/10 min.



v
Ebg hydrotgen in an arr_ount_ m glmgw‘ llu”ﬂﬂal n transfer agent; 15
c) an activ i zati [ contains an iro feTore)
conpl ex of a%igg,l?m%g pyri di necar boxal dehyde diimine or a Betius §§5t

2, 6-di acyl pyri di ne di i m ne. 3. The process as recited in claim

é_ or I2 whe(rjei n 20 said 2, 6-pyridi necar betalitsshyde dii mine or 2, 6-
I acyl pyridine diim of the formia
[err] 'hat is clalime g () wherein: 25
Rlerr], Rerr] and R3 & exeedss nflepetepeyynea s3khon ©of @ydrocar byl ,

substituted hyd s PERT félQC&l dRym@f PPption catalyst R4
and RS are eacﬁ; ﬁ%gpend%ntﬁsgkyﬂrodéilng gpgchbyl an inert Y

functional drown GrrasulE | SARTHE 3@°’P&Jd?’60‘81f'b‘§'ll R6 and R7
are aryl or subspd ﬂdﬂﬁéhé&b@xaldehyde diimine or a 2,6-diacylpyr§dine

4. The process ds, reC|te lnclaim lx\ﬁ\ﬁfégéxﬁent Cfff‘grlies' gg%%] asRgerr]

and R err] are are eac
i ndependent |y raﬁhxnﬁﬂramsfer agéyt; anseffective ampupk] ofshypEpgpn.

2. A process for the polymerization of one or more
10 polymerizable olefins, comprising, contacting under
polymerizing conditions: '
(a) one or more polymerizable olefins;
(b) hydrogen in an amount effective as a chain
transfer agent;
15 (c) an active polymerization catalyst which
contains an iron or cobalt complex of a 2,6~
pyridinecarboxaldehyde diimine or a 2,6-diacylpyridine

diimine.
3. The process as recited in claim 1 or 2 wherein
20 said 2, 6-pyridinecarboxaldehyde diimine or 2,6-

diacylpyridine diimine is of the formula
R‘

(1)
wherein:

25 R, R? and R® are each independently hydrogen,
hydrocarbyl, substituted hydrocarbyl, or an inert
functional group:

R* and R® are each independently hydrogen,
hydrocarbyl, an inert functional group or substituted

30 hydrocarbyl; and

R® and R’ are aryl or substituted aryl.



and Rlerr] is

wher ei n:
10 R&ﬁ{)r& and Rlerr] are ea tm! hm h mrﬁydrocar byl ,
substituted hy¥P8¥8%3| or an inert 'PCTR[SSV/1S56
Rlerr] ,Rerr], Rerr], Rerr] and R[err] are each i ndependent | y
hydr ogen, hydrocar byl bstituted drocarbyl or, an inert functional

group; 15 Ri&r v Fﬁ%%rﬁrﬁ%srsrrsdr Safl i il pleiident IvherRibgen,
hydrocar byl , substltutedzhyafoaﬁdba aﬂezﬂydfugén, functional group

d ded t hat t
%Perfiovk[grr] : 2P¥] W%& cﬁ an%lfqerr? %ﬂd%% |c ﬁ ?éfog%%go

"anot her, taken t&kﬁm: er may forma ring. 5 The process as recited
inclaiml o 2 whereing® jgsaid polynerizable olefin is ethylene. -

6. The process as recited in claimb5 mhereigosaid conplex is an iron
conpl ex. 25 10

R® R?

R (IV);
and R7 is
R13

Re R (y);
wherein:
10 R® and RY’ are each independently hydrocarbyl,
substituted hydrocarbyl or an inert functional group:
r®, R, R, RM
independently hydrogen, hydrocarbyl, substituted

6
’ R and R!® are each

hydrocarbyl or an inert functional group:;

15 R*? and R' are each independently hydrogen,
hydrocarbyl, substituted hydrocarbyl or an inert
functional group;

and provided that any two of R?, Rg, Rm, R, Rn,
Rn, R“., RIS, R'® and RY that are vicinal to one

20 another, taken together may form a ring.

5. The process as recited in claim 1 or 2 wherein
said polymerizable olefin is ethylene.

6. The process as recited in claim 5 wherein said
complex is an iron complex.

25

10



