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i m ne conpl exes of certain transition netals fromselected netal conpounds
and organic conpounds which are precursors of irnines in essentially a
singl e step are described. The inine conplexes axe useful in the
pol yneri zation of ol efins, and nmay be used directly w thout isolation.
TECHNI CAL HACKOROUND | rvi ne conpl exeFIBLEcertain transition netals such as
i ron, palladium ,&1@,9%,, elm?ﬁg r MRkt of catal yst
systens for the Ppo yrrerlIgglt ?}gn 0 Fqglaﬁsﬁgég or |n§<t9(gnce . S. Patents
5,724,556 and 5, 955, 555, ancE Yk OBFEEINVENTION | ons 96/ 2301 0, 97/ 48737)
971 48735 and 9' I/E&&@ﬁ&,atabh oft \anb aoaphexebyofn@éﬁtdeﬂhby ref erence.
The$e ang ot f.ere egera L is. of these types
of im ne‘d’co %’ % ?%ggllgag? Ion oilggggd \lrangtr:\%fcon % |C{gand W th
vari ous type@gﬂnitcr mumerryharchcewponnesureommftmmq:antnt i on met al

i rni ne conplgygenthiasg ymat Ia.%alesuebbyarevabueﬂbeduserﬁé Shfxed antial l'y

hyd d I
Compound and BPUFA A8, HEE4RedhoF Aey BOREPF LS FIHAl O ST ERe For (he -

nmost part, tand imAhde mseds direstiyewashoubniheedtabiony. avail abl e, usually
bei ng mage from t he corresponggdgntexh aptkaromend) such as a ketone or
al dehyde, and an ne) of ten—an aro s met hod,
water is a byprodﬁl’b‘i"J §Pe SXfs O ﬁé&?&f’npﬁﬁn??ag\g??oﬂa‘ﬁl%sﬂﬁ%

consi dered tas beram mllllaldbmmrmot:aldr, nécked amrdcothers caomnpl etion the

water is of t God ATRUS it BE fcla%aax@fth@%éea& Ebg twine) for exanple by
distillation, %freferably azeotr istillation, or by formation of a

0
yar it o) pr SRRt L9t EEa e B Age nPge foryLpbtance w8l O O
Sept enbets 2%%&9%%&25%59%68585%&3& Wonkd chapémixes of
transition nﬁ'é?j r%tﬁr}»zrg%q_% | @7t/\4@,7§t7ep99/959§§e§nd| ga,p?aeos%pt hesi s,
ntnesis o

and then sy | er, EECIa one step,
synt hesi s wotttd %e Fricte a8 gzqqehg F'I’F&}“&?deYhEegﬁﬁ%n CartTRFSaterial s
si nce they wand dotlserltef drencess geneiradl yva denorsbept sy nsprshasisvhny

conpl exes of of N NGSe Abdd YIS itniR WiB12xB3Y8sPERA §¥Q&€'§§ﬁzv§fj and
reporte%m the |iferature., In aqdltlo t.o.the above referepces, see for

i nst ancef® 10tRE 1BiRDGRIEAI RN wikh ¥ArACHg tyBeS 957, p. 191- 197
(1990); R veoradsseidy mtadl qompoumis clq:erfprSoche tznansinﬁqnpnetgﬂﬂ 985

(1999); H. t e&é&h pXdx 3| Thefe NaltHded %Qﬁal@y mbolw’ié the da8l et seq.
(1978); H. von Schner p. 1665 el

ol. 15,109,
seq. (1976); °§nﬂulPF ?%%]&:@’QYY‘J&W“ @?&ﬂltggf‘s t9oP"°1@9 p. 1657 et seq.

(1976) . hydrolysis of the starting transition metal compound
25 and/or any intermediates or the desired final complex.

For the most part, the imines themselves are not
commercially available, usually being made from the
corresponding carbonyl compound, such as a ketone or
aldehyde, and an amine, often an aromatic amine. When

30 made by this method, water is a byproduct. Since this
imine forming reaction is usually considered to be an
equilibrium, to drive the reaction to completion the
water is often removed during the synthesis of the
imine, for example by distillation, preferably

35 azeotropic distillation, or by formation of a hydrate,
preferably an inorganic hydrate.
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R van Asselt, et al., Recl. Trav. Chim Pays-Bas., vol. 113, p. 88-98
('1994) describes the synthesis of certain zinc and ni ckeR7 Septéimber20020
conpl exes fromthe di ketone and aromatic am ne. In nmany of the syntheses,
(glacial) aceigeusagiad i s present. SUVMARY OF THE | NVENTI ON Tlecsusoweeis on
concerns a process for the 25 production of a transition netal conplex of
an imne, conprising, contacting under inne formng conditions in an
aprotic solvent whTbhshimire pkemptfextd of fropasibior amstalvmufet al conpound,
a first organigreanRayBd;foRl&i il filodedast, OfRiAb dafhdee Ofs kednene group,
and a second organic con‘gound \A@_llch |5130 a pri mag% arpvéf to formsaid
transition nmetRENcSHPERRSHE <hiths MSte! &REPHPBYI dR ¥ PRt®%ai d transition
metal is nickelspepablLadi ong step, anohtdazdlst woDETAPE PXFTSHIBINMENTION It i s
vel | - knownst haholm,agn €40 DendBliS i dddatarigast Lol faidiamy| oroup
such as a ketone“or aldehyde wth a prirmary amne, the reaction being: 2
27 Septenber 2§021l3yibeishegper Wpms fwe RLeR-synthesifwr + HzO since (1)
ie generally thougltngf campbexsy ah iednds Anduprapattian méttaliss usual ly
driven to conpletion (faor i i rni Vi ypr oduct
water that is c‘)’lgngﬁ.egTﬁ?'rsqwé%%P%% d%nglg ]%et?%argggr?étgﬁg?l%%s%@oeg i nst ance
renovi ng the Viat eddpgianeber bipe cakit s jnafaresaess $6¢ nk@¥ o a\Rfrate, for

exagpl e @ 10y drat go&f gaecknefgémid,cgﬁi(ﬁl : |({hﬁﬁnr.dﬁ&télp 51 | fCiPnH;kybuti lize t
car bonyl conpqun .used in : ey shoul d preferably be presen
in the reacti d'r?li'r]r%gpéigkaﬁatgt Y EhS S S%éi Stl]as ?he 'aréehel“h' t he product .
It has suprisisogl.y eén fid@ndpt hat7-#fnel109pl elestémhieginegs) in the
conpl ex may cqitai B ORE+QLrHPEEL 2N NS, QN oups] pOf 161 t@k nsddansition netals
can be made in _an aprotic solvent by addition_of salts of those netals to a
process in whid?/Baactiofi- (197 CHE TG Tasti 8d- outFeBYEREE rodGh water i s
gener at ed 1as aosyppodacks dhuseqeactI®i ;( Bnd 8.caomi Bdeckitet mlt.he presence
of a suitable t af the Si t.ransid+ al ratio of transition
metal salt to t%ken'og &r i ‘ﬁg&ﬁ@% 5{51 sqsdnsgt %gr ?tghcaﬁla_)gﬁ)t in order to
efficiently utiliz&-a¥anohssakti mfr edi entReclheTrari oC®¥™nol es transition
netal conpouncaye-pakes obithei1df her geam gnbe4) edssehibd@ttidey are

appr oxi .mit el yst rﬁ%hse%r{% a E:Q]?tyal &4 fa{nrlﬁlnigﬁgh.r d ﬁﬁ%?e _corrpl ex. The
transition netdl" C6PSuRd TS preferably preaeat  a fhe egi nning of the
process, 20t moprdexaddddont tha~diketmnealwndngromatioraminon din t he am ne.
Usef ul transi td0l) @et aheCoiRonasss | najids a8t akebati slesa gspecial Iy

chl orides and brom des, and carboxyl ates. Zeroval ent nmetal conpounds t hat
are not too séHEtMe to water may be used fn conjunction with a suitable
oxi di zing agent (which are kiSOMMARY OFeTHEt INVENTEION red transition netal

gag‘%_?_unds axe hali gg3s €RREREL AL YestU ¥ 18S p2BEeBEOFb HEghe ( 3 ~NME-I U-G

production of a transition metal complex of an imine,

comprising, contacting under imine forming conditions

in an aprotic solvent which has a pka of 20 or more, a transition metal compound, a

first organic compound containing at least one aldehyde

or ketone group, and a second organic compound which is
30 a primary amine to form said transition metal complex

of said imine, énd provided that said transition metal

is nickel, palladium, iron and cobalt.

DETAILS OF THE INVENTION
It is well known that imines can be made by the

35 reaction of a carbonyl group such as a ketone or
aldehyde with a primary amine, the reaction being:



27 Septenber 2002 Any transition nmetal may be used. Transition nmetals are
those netals in Goups.3-12 (ItJPAC notation), and met al% Se H@Qﬁf&oi
are preferred and netals in Goups 8-10 are especially preferred. 5
Specific preferred transition netals are nickel, cobalt, iron and

pal | adium and nickel is especially preferred. Process conditions for

formng imnes are well known and will be found in the various references
cited 10 in t Techni cal eackgrvund sectio and ql soin R L. Reeves in
S. Patai, Ed., Ghent st rf-e+-NHae SEFBoNYI ' | ntter $ePenél

Publ i shers, LgAdon, 1966, p. 608-619, and JZ K Witeaell in B. M Trost,

et al., ensive O i C Si Per ganon 15 Press,
Oxf ord, 199fi’}f@7§3 %ggﬁzeé‘gg Pﬁgﬂé?’ebﬁ‘?%l ﬁgﬂﬁﬁuggb “reference. The
present procspsilidbginat mealsrty-op\er fibr Aeduguadlyedpéveruk@ of about OC to

about 250G, é@ﬁﬁé&@rﬁr@aﬁa@h@m ozoehteombﬁuo §§OEech‘ix|1§ fHessure 20 is
not critical,, and theHProce arried out at

ly
ambi ent B e SHERPAYA T HEE Gy %?'6% pEggE% as Fshan"%{‘nﬁ ﬂ%‘??c Prdssure) may
be used, forvaxiety eff wayent for tihetpnoeecgemowipgr aherwan\ﬂrlleydl stilling

of f byprodu z%ﬁfpicz%iprt:‘ifl‘iﬁ'h@.@np@rmbfnﬁ@aﬁsa'Hy&P&tePr ogess are aryl
am nes, |

i i.e 1S a or _substituted,a ro herei n i ncl udes
groups that 3\'3’%:@ Sforg: ABOFERGEC wﬁ?&ﬁ gnb‘ér EeP ae in
napht hyl, ore ﬁfﬁnmttﬂdcybyztdlmealcam-bobyﬂd):oa@oundZap& eayigeecnged 34

(0- bi phegy| yJ[a 1y, 'éméy' %frﬂdﬁdple&%ziab,@yawskéseﬁtngﬁ phethe aryl group
are carbocyclic rings, referred that ngfag% pheny] or

substi t ut ed PrRERACT Gébﬁﬂpm §A™S LAbiPi 28t h&%$ 1+ Yyr oup are
al kyl , espectiné | praddagd. cont ai ni ng 1 to 4 35 carbon atons, hal o) especially

chloro, phenyl, ’éﬁq S a tituted
alkyl. It ie aI SO prﬁ%err i‘h“?ib’ﬁq’&h‘e#ﬁ“"gr gﬁ%hb%kgﬂ%stl t%l In the 2,
or 2 and 6, peRetiwiRe(s) An the °°“‘Pﬂ'?xséﬁtyeﬁﬁéf:a2802n?h‘érr%%E?| on is
conduct et$ i n;ﬁih@pgmugs]sa:lﬂ/emrtd:lm ayanisition nmeaalsacanl penhaddi ch has a

pKa of about;20, r§g5) o H1&eN; fbgg%l&'&iﬁl%?xu gZEaggsngget nisgful solvents

i ncl ude hydrocar 0 vents suc aromat1 ¢ rocarpons such as
benzene and ‘!‘BF%%:‘F]et%?yI%e-“@nlld?&?éﬁf’e Feaghdon- dlléhF-SrBBéﬁiene Si nce the
transiti on nmeaatriedmpliex emgn m“ncmgl-be:atsad iien genejranetil asa aith other types

of conpoundsy, %?4:'8&19@ a:c.h*} s el %rgpqlén Friggdohft ghygf.&esystem for

the 10 polyneftzation o sence protic solvents is an
advant ag®) = sPRegeqRfe %%Ia\‘/é?ﬂlq?é@f rﬁ?t etk éﬁ?&vé‘&sl&é?ér Erapaihdcan al kyl
al um num conpeval. Thite ceathin\df aorgraind araynetalt sadtnoovethaaathee car bonyl

group which gggr;gig}l? {dns éﬁeglltgc?lwkﬁﬁ:r lg_gpglrglgg.rrggunds i ncl ude

a,  3-di ones, Eyrl nedi car box des ac Igyrldlnes cyclic
a, —di ones, SEEIBIBRELY apet ket A idelRfuddie dnariecientgoFhf ¥aFbenyf
conpounds i nmbmde ot ynsht o, mie Al a:tmd:imnm tac epdeshetficghenotker 20

2, 6-di acgd yl gﬁ&ggbﬂ%ef s&é(ﬂ'ﬂ&aﬂze‘jd Ny r@iﬂ%}mle%g ¥ﬁ£°?§&i§”6d' vne,

and pyruval d ranS|t|on fter
may be isol aPEdt a¥ Byer BRotAnat (IR %(TQFW&E‘UUHF‘BP by
crystal lizat man-atibheméﬂéuta:mﬁpdm;d brs preferably present at the

beginning of the process, but may be added at any time
during the formation of the imine.

30 Useful transition metal compounds include metal
halides, especially chlorides and bromides, and
carboxylates. Zerovalent metal compounds that are not
too sensitive to water may be used in conjunction with
a suitable oxidizing agent (which are known in the

35 art). Preferred trangition metal compounds are
halides, especially chlorides and bromides.
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25 used directly (i.e.) without isolation of the conplex, but the solution
may be filtered to renmove any insoluble inpurities) in a2fpS¢gtember2002n, of
one or nore olefins. Aefins which nmay be pol ynerized with various
transition nmetal coenplexes of imnes and 30 optionally in the presence of
vari ous eocat al ysts) and the conditions for polynerizationa will be found
in U S Patefits 5,714,556 and 5, 955, 555, and W)rl d Patent Applications
9623010, 97/ 4873%,, 99%%§§t§.‘89 lggggi)zlﬂa ang ,9% .ﬁ]t 35 In the
Exanpl es, all pressur )(1 ~rr-~r 27
Sept enber 20Erale Q%OEhSSPOFPFB%)@/@)’BSQW‘Q%n%TP 1(¥URACE> | ~NBr2/ \ ~N-
+ 2/ > ~N Biotation) , NERdt mbuams in~GPoupsVe 511 Card pife 2drrdY (dnd Ni ckel

di brom de was t%é“ I%"‘igac’t‘ owb%g %éééﬂlf% %&%J{Q’éd’g 2.22 g anhydrous

ni ckel di br M Sethano filtering through
di at omac8ouSpesrifii capreferaed @vapemwngmﬂt?ls rere aigkelof 1.84 g (10.1
ol )  acenapidRuiiRORe and. gglﬂla(iZGmQ ahB| hidkét dietdppaidime, 2.1 g (9.6
nmol ) ni ckel dl%zom de and 50 nlL toluene was refluxed under nitrogen with
wat er removdl #8h to gi ve a deep red-black reaction m xture. The

m xture was rot aBropessocanddtionecfiovefovhinpeiminks rreoreddnt rat e was
stirred wt RepQuriand®WitheBe eahaa' g8 @Hé’ a‘r%ﬂ@&@dréfuf&ﬂ&”eéi'@itmceous

earth to _renove unr%?g‘ted nic ek rom_.de. % te was rotary
evapor at®@d 2 e Ferind cglqBac E?jﬂ“{}gcﬁﬁ%fﬁnyl%’? 3% Pdark red, waxy
solids. The pr @u®eenvas dnusheBatad, sEdr | | The | Chehfti st rhexfartcheand

sucti on- 1 &y é:ﬁ eaplindet oBLLGRAER Y8} eflers Odddn A G5 OV,

nmet hyl ene ch suspensi on ‘of ng (0.0030
mol ) (1) ofP BRI Sy |aﬁd5JnLKdr§h-‘-a%a§%téa ’Pol’den"éf%%v rﬁtxe%llwth 1.0 L
1. 7M nodi f i el netdoipriebiEnsdxranexigant ol Sgneheésbal avolb. abpoBedfandsobut vyl

groups) 4gn S ur&é@o@l urigg P rqginégg%ﬁél Lpg 9&&@ y over 5 mn,

resultlnglna dr K naro nso trrre ve was | oaded
with 200 nL ¥nsdudad.dye ref#é'eslélevent was stirred and satur at ed with

ethyl ene at 50C amnk Qréeddha pebcdRsnis. pf@ﬁeﬁﬂbpﬁlﬁgﬁfd‘ﬁﬁede&&eﬂ and the
toluene sol Wl on fe & YV AboliRS 0b@4EY Mol RS more
preferably about 20°C to about 130°C. While pressure
20 is not critical, and the process will probably be most

often be carried out at ambient pressure, higher or
lower pressures (than atmospheric pressure) may be
used, for example to control the process temperature
while distilling off byproduct water.

25 Preferred primary amines in the process are aryl
amines, i.e., R* is an aryl or substituted aryl group.
Aryl herein includes groups that have one or more
aromatic rings which may be fused, as in naphthyl, or
connected by a covalent bond, as in 2-phenylphenyl

30 (o-biphenylyl). It is preferred that the aromatic
rings of the aryl group are carbocyclic rings, and it
is more preferred that R' is phenyl or substituted
phenyl. Useful substitutents on a substituted phenyl
group are alkyl, especially alkyl containing 1 to 4

35 carbon atoms, halo, especially chloro, phenyl, and halo
substituted alkyl, especially fluoro substituted alkyl.
It is also preferred that the phenyl group be
substituted in the 2, or 2 and &, positions.
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5 10 WD 99350273 27 Septenber 2002 PCT/US99/ 06818 10-nmL syringe and wa
injected into the autoclave through a head port. The au%cﬁ%‘&%’“%’szooz

i mmedi ately pressured to 1.0 MPa with ethyl ene and was stirred for 30 mn
in a 50C water bath as ethylene was fed to maintain pressure. After 30 nmin
the ethyl ene was vented and resulting clear polynmer gel was extracted with
acetone and vacuumoven dried (70C/ nitrogen purge) to yield 6.7 ¢

pol yet hyl ene. Exakel eedctipn~ibi EbABueRAd/ ik anMNaprdxic/soNedd2. \ ~ NH2 -

gcz:;n}ap/ht Eewe ui h&%tlé %goﬁéaégoé gl’)‘“"'ﬁ‘ez J"%hgé% |a%9fl néca?rlyf}oﬂ'g; (9.5
mmol ) ni ckelR dpc-'hm@rr—‘demﬁes%aayeﬁaiféblzoaha% 8%|%ﬁ@%mf orlige & d and 50 i

togugne vvas sAfdewead ihel ude hydl&de&rbbh][ qubﬁem:é hewét exs rﬁwf ic ghfe deeIo
red-bro | xture Llke ss fritted funne

to renov u @g@qgfg @kEP'gagﬁlgégagﬂeTﬁgab §g%8$ 1fg§$gu%blutlon was

spar ged wi t lchiicrnobgoizepef end gsdaghiorabenrengst . Sineatthe 9 A ni xture of 20
nL dry, deaQﬁ%&ﬁﬂt&%&U%@%a&“@okp@eﬂtmi 7¥epedi bé eggdt ftyl al unpxane was
magnetically stirred at gﬁ %E erature gnder 41 kPa,ethylene in a 50-nL
Schl enk f | a8PNRCkiPDy WHERULEDSE, E¥REG BT cSPRROWEIR efRUSH 87 et hyl ene. Then
1.5 L of thdkydl elugvinum coimpounde)i AsERanptal et weiss taltietbx dhel ack

cthyl enc’t ooty 1%?“%3’%"*"°%Fﬁﬁksgh‘“ REgeHEE S L amber 2002 WO
991 50273 PCHQJ\;SQQ’F@G vantagss \ﬁﬂPﬁetFﬁE S%EE%H&? b ent ed and
t he sol uti onressrest ibrerfed-ewaﬁldia@ & ﬁmkylﬂ:lahuuliﬁﬁmnd:ommmd.onal t ol uene,

and the tol uene | p ﬁg§£r Ysfvaporated to
yield, 5 after was |n§%\)ﬁ%{’%§n§%ﬂ‘%§enemﬁh?o e an acet%ﬁl‘%{an vacuum oven
drylng ( 70C)ca Py 1g SgeuPohichy FRY SFwePHy Bige. Useful

15 carbonyl compounds include a,f-diones,

2,6-pyridinedicarboxyaldehydes, 2,6-diacylpyridines,
cyclic a,B-diones, 1,3-diones and ketoaldehydes.
Specific useful carbonyl compounds include glyoxal,
2,3-butanedione, acenapthenequinone,

20 2,6-diacetylpyridine, 2,6-pyridinedicarboxaldehyde,
1,2-cyclohexanedione, and pyruvaldehyde.

The transition metal imine complex, after it is

made, may be isolated, as by removing the solvent under .
vacuum or by crystallization, or the solution may be

25 used directly (i.e., without isolation of the complex,
but the solution may be filtered to remove any
insoluble impurities) in a polymerization of ocne or
more olefins, Olefins which may be polymerized with
various transition metal complexes of imines and

30 opticnally in the presence of various cocatalysts, and
the conditions for polymerizations will be found in
U.S8. Patents 5,714,556 and 5,955,555, and World Patent
Applications 96/23010, 97/48737, 97/48735 and 97/38024,
and other references.

35 In the Examples, all pressures are gauge
pressures.
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8 27 Septenber 2002 Cl1~Al MS What is clainmed is: , 1. A process for the
production of a transition metal conplex of an imne, :co??pgemer@,efzooz
cont act i ngw%&ﬁ imne formng conditions in an aprotic solvent which has
a pKa of 20%% e, a transition netal conpound, a first AAMPYEHhpound
containing at least one al dehyde or ketone group, and a second organic
conmpound which is a primry am negh@mb@emsaid transition netal conplex 10
of said imne, and provided that Sai nai tian nmetal ig.nickel,
pall adium iron, or cobalt. 2. The process as recited i aim1 wherein
byproduct water is renoved by distillation or fornmaly drate. 15 3.
The process a cited inisr ed by a r opi { 'bla~ 4. The process
as recited i z&kond conp is a prinér ; t".:if.aryl primary
am ne. 20 5. ocesd &s et ¥n Sard 1 ransyT getat’=lzs nickel .

2 m¥ne or a claim1 or

claim 1 wheré dt €0 Lion. claijgyl or 3 tolaenei n %
3 wherein 6. TNE process as recited fn claim1 or rereip-sai d transition
nmetal compound is a chloride, brom de, or carboxylate. @ The process as
recited in claim1l wherein a tenperature is about 0C to ¥out 250C. 8. The
process as recited in claim1 wherein said aprotic solvgnt is a
hydrocarbon. 9. The process as recited in claim1 or. 3 30 additionally
conpri si ng cont aliFreyl HHRFIVHR éseswPrRishedort e R freri zabl e ol efi ns
and optionahhyecOentny yéissdloriprl YR geashiydrepod ymeskelabl e ol efins. 10.
The process Lted i |ai rei ] ex | ot isolated

bef ore sai dd%%ﬁ@g%g% n%n V\Aﬂ%(ﬁ "gihe@t \‘X{*(E)yr?L %ng%ﬁry}%ri zlé)gTAetseo ‘efins. 11. The
process as féttertngntlreidh Figtomaicecysi gaskl omrrd comtipothd is a primary
amne or a sybsbriviged @yl P iniBtY:iranbeEel.4agN(r0. - mmol) ...

acenapthenequinone, 3.00 g (20.0 mmol)

10 2,6-diethylaniline, 2.1 g (9.6 mmol) nickel dibromide
and 50 mL toluene was refluxed under nitrogen with
water removal for 24 h to give a deep red-black
reaction mixture. The mixture was rotary evaporated to
remove toluene and the concentrate was stirred with 50

15 mL methylene chloride and filtered through diatomaceous
earth to remove unreacted nickel bromide. The filtrate
was rotary evaporated and then held under high vacuum
to yield 4.84 g dark red, waxy solids. The product was
crushed and slurried in 40 mL hexane and

20 suction-filtered. Drying under nitrogen yielded 3.95¢g
(I) as a brown, methylene chloride-soluble powder.

Example 2
A suspension of 2.0 mg (0.0030 mmol) (I) of
Example 1 in 5 mlL dry, deaerated toluene was mixed with

25 1.0 mL 1.7M modified methylaluminoxane in toluene
(contains about 30% isobutyl groups) in a septum vial
under nitrogen, swirling occasionally over 5 min,
resulting in a dark maroén solution. A 600-mL stirred
autoclave was loaded with 200 mL dry toluene. The

300 solvent was stirred and saturated with ethylene at 50°C
and 0.7 MPa for 10 min. The autoclave was vented and
the toluene solution of catalyst was taken up into a



'~ 27 Septenber 2002 WO 99/50273 PCT/ US99/ 06818 12. The process as recited
in claimé6 wherein sai g second conpound is a pri marty am 27 Septembeb2002 ut ed
aryl primary amne. 13. The process as recited in claim9 wherein said 5
second co MBO2E a primary amine or a substituted aryl prAGTYSPYaeBite. 14.
The process as recited in claim6 wherein transition netal is nickel. 15.
The process,gs eC| ;[:frq i na a| i g,nm; I’t%ld li]‘Qot Fggsgatgglmt al is nickel.

16. The process asYFec?Ted ¢l aj rangition net al compound i s
a chlori de, tbronbleaoheedrporiat e ThE7 anFﬁ@lEW@cE% dmme@3 el in claim 15

\i\ger il nA%5A§E:éB§hEéQnt8'ei ad hn@wmAh ALtmpl el\t$1ya.e€a@| @hddﬁas bg e £ked Forxcar bonat e,
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A mixture of 1.84 g (10.1 mmol)

15 acenaphthenequinone, 3.00 g (20.0 mmol)
2,6-diethylaniline, 2.25g (9.5 mmol) nickel dichloride
hexahydrate, 30 mg p-toluenesulfonic acid and 50 mL
toluene was refluxed for 48 h under nitrogen with water
removal. The deep red-brown reaction mixture was

20 suction-filtered on a glass fritted funnel to remove
unreacted nickel dichloride. The black filtrate

solution was sparged with nitrogen before using as a

catalyst.
Example 4
25 A mixture of 20 mL dry, deaerated toluene and

1.0 mL 1.7M modified methylalumoxane was magnetically
stirred at room temperature under 41 kPa ethylene in a
50-mL Schlenk flask for a few minutes to saturate the
solvent with ethylene. Then 1.5 mL of the solution of
30 (II) made in Example 10 was added; a black solution
immediately resulted. This solution was stirred under
41 kPa ethylene for 16 h; it remained black but became
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ok 10028 Ly S61% 80 (s J0ALd WO% i (LiOhei02E 49 -410% & (- hus
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10933& (% &! %8% g

ter w hlng with methylene chloride and acetone and
vacuum-oven drying (70°C), 0.96 g of soft, tacky

polyethylene.
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2222223b@ @¥% ketone group, and a second ‘organic compound which 1is
a primary amine to form gaid transition metal complex
10 of said imine, and provided that said transition metal
is nickel, palladium, iron, or cobalt.
2. The process as recited in claim 1 wherein
byproduct water is removed by distillation or formation
of a hydrate.
15 3. The process as recited in claim 1 wherein water
is removed by azeotropic distillationm.
4. The process as recited in claim 1 or 3 wherein
said second compound is a primary aryl amine or a
substituted aryl primary amine.
20 5. The process as recited in claim 1 or 3 wherein
said transition metal is nickel.
6. The process as recited in claim 1 or 3 wherein
said transition metal compound is a chloride, bromide,
or carboxylate. )
25 7. The process as recited in claim 1 wherein a
temperature is about 0°C to about 250°C.
8. The process as recited in claim 1 wherein said
aprotic solvent is a hydrocarbon.
9. The process as recited in claim 1 or 3
30 additionally comprising contacting said complex with
one or more polymerizable olefins and optionally
cocatalysts to polymerize said polymerizable olefins.
10. The process as recited in claim 9 wherein said
complex is not isolated before said contacting with one
3% or more polymerizable olefins.
11. The process as recited in claim 5 wherein said
second compound is a primary amine or a substituted
aryl primary amine.
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10 transition metal is nickel.

16. The process as recited in claim 9 wherein
transition metal compound is a chloride, bromide or
carbonate.

17. The process as recited in claim 15 wherein

15 transition metal compound is a chloride, bromide or

carbonate.
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