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Process for the preparation of unsymretric bis(imno)
conpounds Description The present invention relates to
wooptasoeds for the preparation of unsynmetri c PCT/EP2007/000096
bi s(i m no) conpounds. The use of netall ocene catal ysts
in the polynerization of ungaturated conpounds shows a

great influence on the preparation of polyolefins,

since it opens up access to novel polyolefinic

RRRER TRl $06r the nirepaaps ivavivg umsyowed propei silésino)

5Bmgéhﬂ§stherefore great interest in the devel opnent

of novel famlies of catalysts for the polynerization

of unsaturated conmpounds in order to achieve an even

heiderptcost r ol over the properties of polyolefins or

further novel products . In particular, the use of

transition netal catalysts with late transition netals

Three ofpresteartesti nveoduson ofeflhées ptopert prafcdsd erfatd nghe
fupc n I tal ysts
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pol yneri zati on of unsaturated conpounds are known from

the @gé%farntetalllo%&é %aggujg@g %d tth&- QL,S»méerlon
(E% %%%Iron c ngﬁexes aveh proved to be partlcu arly
EUrated CREDRHBES; & ?Ws6ablgsre(aitm¥fb§l‘b‘§/’ﬁ‘?%ly13n the
pxﬁﬂHMHMKbmrbfhpéaybyeEmﬁsdlEﬁ?benhﬂlﬁgfhﬁr@yp§c@é§s to
ventian repared vi.a.a first condensati .
rf%e lgo rog goolne’y lnnglcél)l RS opoutds it h™a ﬁﬁlﬁg?y having
iampreved hprppeetmedi. at’IHflq;tre)du:s:t tobtraifoed igredieninterest

fpaehgd &@vtélo%n?@ngfpwo%ﬁy @Aﬂfgla@' GR CEEH%G}? s OB,y

the first first step, in additi
Ghth 0P ¢ YIRS T § BRt 9 RAmeLy P@sautumaﬁ@dpmmun%s alBoorder to

danineek 58 thain thecybel ¢df e over the properties of

polyolefins or further novel products.

In particular, the use of transition metal catalysts

with late transition metals is of interest because of

their property of tolerating heterocatom
functionalities. Transition metal catalysts of late
transition metals which are suitable for the

polymerization of unsaturated compounds are known from
the prior art. 1,2-Diiminenickel and 2,6-
bis(imino)pyridyliron complexes have proved to be

particularly suitable here.

Unsymmetric 2,6-bis(imino)pyridyl compounds which carry
two different imino groups are conventionally prepared
via a first condensation of the corresponding diketo
compounds with a primary amine. The intermediate
product obtained is then reacted with a second primary
amine which differs from the first. In the first step,
in addition to the monoimine, the symmetric diimine
product is also formed, so that the yield of the
intermediate product is usually very low. The yield of
monoimine intermediate product drops in particular if
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internedi ate product is usually very low. The yield of
nmonoi m ne i nternedi ate product drops in particular

groups which cause little steric hindrance are used.

WD 98/ 27124 di scl oses the synthesis of unsynmetric

2,6- bis (imno) pyridyl cbn%dUnds fromthe
correspondi ng di keto conpounds and anilines in tol uene
wiptth mahrg adMlmé$H1hmV1®@taéyédtrdﬂﬁwﬂﬂhﬁrahlng groups or

t erlé%%%s%ﬁeﬂ' EaacLdy; Via ﬂ%ng ﬁsgeg'rgtused

products. Mnoim ne | nterne Mepwo hav
el ectron-w t hdrawi ng substituents are not dlsclosed

Thi® @sgpanati ansefosesysnet sy ecidesiH-dx Sn(slyiﬂxﬂé@rlc 2, 6-

p Wt h n|I|nes whi ch

e*&gﬁﬁbﬁﬁgyﬁﬁg?gi} “SUBSE M tent T PR tﬁé ort?ﬁfﬁﬁi?qﬂdéﬁg
gidt&sten| Gorpanyie| d@cbf aunﬁslyﬁﬁétrl‘—@ ptoberste | rvitthe the
S%@@ﬁdl&)ﬂmdfesda&aity@.ﬂc Hﬂ%uﬁkﬁlse%tf Afo1t R RE$BAL c acid,

nti ds 40 prOVI e an j.nproved process for the
syntedhes%gb of 'Sy e ecm}?dén% m n&) r%gblﬁgéunds N{ﬂ“toﬁml“e
wHinglR rperiacy anpﬁe§UhQ$|ngh@Wkngrcnehwqﬂnhnmmuu@draw1ng

S Wagksit i u@Bh 8s0r a saIbsidd uentss1wWhkgh camse Aﬁégdr%t%%“ 6f
hlndrancg can al_so %% converted jnto the correspond |n%h

YRPRE T Compodrids PP ATHBP RYT34%t ds. CoRBSRNGFe Wi
pantiildokar|y 8@1¢®ble<sﬂﬂmnlnganaterek&etﬁan;uﬂnﬁdraw1ng

SyRbReskaent SJHS}ZHHEBE{:Eo%éé”@{h%rP %”%%ﬁgari%w' §4d14as
to her ds o myetri c produc
Ry T S PO Lo 0BRAS Heau SRPd * symthesis step.

electron wi t hdrawi ng substituents show particularly

h"[@)'é Q%j'e\ett'&.s ERet Iﬁ%e@@hifnq[h%ﬁtt 8R afs aé(%)o?rgkfée an

Erocess has accordi ngly been_ ound
pﬂ@ﬁéPgF onPEPCHDRhoi APhe EdMPOURY SISt he@Tf olmsivametric
ImheremmnbhecmmpbabbesdnnmaWHmanﬁtimﬁn@ aRaneéfghaving

QeaB%t@reﬁew%ﬁgﬂg _Vmgf al?(E@tnaﬁqu%tr%g 8%#%%1:'1%%9%%@@

ar )
h&F1§ 1lthotlfo etaf bfis f}lri“qrﬁ‘élcﬁl k%nra\éﬁ@m b%\nd:onverted

into the corresponding monoimine compounds with better
yields. These are particularly suitable starting
materials for the synthesis of unsymmetric diimine
compounds, and lead to higher vyields of unsymmetric
product. The unsymmetric diimine compounds having
electron-withdrawing substituents show particularly

high activities in the polymerization of alpha-olefins.

A process has accordingly been found for the

preparation of monoimine compounds of the formula I

4
Tu
LN 1/ 3/ U |
RS
R’ R’

10



10

15

20

25

30

35

6-20 C atons in the aryl radical, or five-, sixor
seven- nenbered heterocyclyl, which conprises at |east

WOe7/680e8h from t he group consisting of N, P PCOER2003/000096

wherein the organic radical g Rl-R2 can al so be
substituted by hal ogens, NRL:L 2, OR11 or SiR12 3

and/or the two radicals R1-R2 can _al so be bonded with
ot hRrvealpbyes, hayg- the SelépidrPereaniingg,

Raammmd@ke@e@@hemyyo@f lo@lraee a&ftﬁiégtefczéi@ﬂ@té hy@&g@ﬁﬁb, Ci-
-a aryl a
haV| Zi ?E¥¥6 'C 5120 aﬁ%‘t%@”al Kyt6] f%é %gylanéagyééléyl

at ons hamim@ ar ydo rh@i CalatoNR 1ir2, tﬁEl]a,lkfyaJ ogedi c&£N, and
SIRL2 3 o6 &l \é%og}SSIl)& SS}! g’r%n'lg‘ir eq, hetPrP°¥8' Y gix-

whi ch conprl ses I'east oneé Fom t'he grou
consi ¥ ngeoferNmeneradl oﬂle$erQM’ye?rle/IJn t Iwéll@thganpmprlses

radi caAtS anBéooﬁéna%ﬁp RS URRS | c}w@pﬁ @a/ng@éegﬁasof N,
NR 1 OR11 or. SiR12 3 and/or i1n each case

r adi caﬁ‘s REORS So i Yo doRe WPEARBAE. Arokier SorR IR’
each cabgot e r adbealisuRedR1Py Cath Bdgen He Wdﬁd WIRtih or
one anot her tO fOfﬂW@Q% S| Xr

S

ring, [ r 2/ &4ch Wtomr?%ld‘f%gﬁf:%mﬁ%cgpe 2o be

bondedoaddd onet An®&CHRT ©v foreaeh fdase t voi x-adbcaksven-

R6- quné'm@epé)@dfggﬁnfég one another to forma five-,

Si x- seven-ne

R3-R*0 independently of one another denote hydrogen, C;-
Cyr-alkyl, Cy-Cy—-alkenyl, Ce—Co2—-arvyl, arylalkyl
having 1 to 10 C atoms in the alkyl radical and
6-20 C atoms in the aryl radical, NRlﬂ, ORlﬂ
halogen, CN, SiR'?; or five-, six- or seven-
membered heterocyclyl, which comprises at least
one atom from the group consisting of N, P, O or

10 can also be

S, wherein the organic radicals R*-R
substituted by halogens, NRY,, OR! or SiR'%,
and/or in each case two radicals R?*-R°> can be
bonded with one another or in each case two
radicals R®-R® <can also be bonded with one
another to form a five-, six- or seven-membered
ring, and/or in each case two radicals R3-R> are
bonded with one another or in each case two
radicals R®-R!® are bonded with one another to
form a five-, six- or seven-membered
heterocyclyl, which comprises at least one atom

from the group consisting of N, P, O or S,

R independently of one another denote hydrogen, Ci-
Cyr-alkyl, C,-Cyz—alkenyl, Ce—Coz-aryl, arylalkyl
having 1 to 10 C atoms in the alkyl radical and
6-20 C atoms in the aryl radical or SiR'%;,

wherein the organic radicals R can also be
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het er ocycl yl, which conprises at | east one atom from
the group consisting of N, P, Oor S, Rl1

WO xnoseosdent | y of one anot her denote hydr ogen PCIVEP2007/000096

C22-al kyl, C2-C22-al kenyl . ¢6-C22-aryl, arylal kyl

having 1 to 10 C atons in the al kyl radical and 6-20 C
atonms in the aryl radical or SiR123 wherein the

or ganiS¢hsdditedled RbY c & lalasasbesnlst inut edcby case two
hal ogensiiand J IR'¢aghncasgot ¥R Hafided $ RldoGRN: ak $9e beo
bonded to forma five- or six-nenbered ring and R12

i ndependeMaMPFiebrict MhAMer denote hydrogen, G-

C22~al kyl , C2-C22-al k: enyl, C6-C22-aryl or aryl al kyl

aving 1. to 1 ato in the kyl radical, and 6-20
Iﬁtons%ﬁ?%ﬂ%?é%%%lxa% cgpeaﬁgoﬁheéa % pygrogen, -
radicéhs—&&@ybanCa+€ﬁ—bék&wndsd Codoraralfiore-anylalkyl
SI X- "%W%fr@d 1ieg, 15 1c Ealcefalgp%ge{ﬁé ya&?f(y?”eraacﬁoc%ﬁerand
denot e carbon, nitrogen or phosphorus, “in-particular
car borf~%hd \Riomepbndenel prof sndigadt are @athrcase

-E3 ag Wy t reEERa®5 PROSPELK U1 bef OBokdedEX &S form a
carbon,, wherein a di carbonyl conpound of the formula

1 i s Tt &F iS5ty it %on-aromati ¢ sol vent
with an aniline of the formula Il wherein the

vagbahl e ve the above neani ngSpecific nQi m ne
]":(:orErpod‘rﬁ1 SR z%}ggehntgl%e ﬁﬁsyrﬁ’?e ri%“‘gF%%fm c%nocoenpoﬁ%ﬁgon’

by readttinnges tdr frirdd@romns | i e, paroncedbapl erebon, and
obt ai nabl e therefrom and the use thereof for the
pol yneri zati on of ol efins have furthernore been foungd.

CUn thilQERAEant theOfhrd® afBRENET (3 E30calPhel ~E° as

i dent irGalrferdidd eSddphddud Cakd Areohi L¥agens carbon,
phosphorus or carbon, in particular nitrogen or
carbon, and particularly preferably carbon.
wherein a dicarbonyl compound of the formula II
R4

I u

R3 2 R5
J\\EV/EQ§Ey// u

1] e
N
0 0]

is reacted in an aliphatic, non-aromatic solvent with

an aniline of the formula III

NH,

wherein the variables have the above meaning.



10

15

20

25

30

35

WOR007180e81] |

The substituents R1-R2 of the nonoi m ne conpound of
the formula | and of the dicarbonyl conpound of the
can be varied within wi de ranges. PRFSEM017600096
C-organic substituents Rl_-R2_are, for exanple, the
follow ng: G- C22~al kyl, wherein the al kyl can be
| inear or branched, such as e.g. nethyl, ethyl,
SREGAGHA , MOSEIFHAY | COmAYAds | sdrish yIgiver turhgyymetric
bri-snaﬁxtdlyﬂa) rb&ﬁ@(durtldﬁgbgt)ﬂead’tﬂﬁ{ Y\lllltlli‘ 'i%‘%)t&]ﬁrn &ec¥ine,
or_n-do 0 e cl oal kyl ich in
20 P e RS D Lo OGE RS FOUr B0 did Gioq thereor
fo@l¢hmqpoxymn¢uastaosubstbnuémhs fale Ehreciermore been
¢lpropane, cyclobutane, cyclopentane, cyclohexane,
cycl ohept ane, cycl ooctane, cycl ononane or
cycl ododecane, C2-C22-al kenyl, wherein the al kenyl can

the khRear copyekikC ognRrapghed apd.fhe @lvut&' e %@ndfgﬁn be

be internal or térmnal, such,as e.g. yinyl,

iglegitipal 3. ﬁFlijl@ﬁﬁEQEH pBnteffpl | hexeAyF, nitZoden,

pBYSPRAHE Y ca:mé@hemnysbrt@mhaecm&wogérn or carbon,
cycloo tadleq¥ %63 f Wg?reln the aryl radical
alh Bg % &F $F Fah thesa %Y1 groups, such as
e.g. phenyl napht hyl , blphenyl ant hranyl, o-,

t 2R%2, di I I
Tﬂ%egl%!sog]ﬁ{%érét% lgtstogf t}%e %qullﬁ ﬁe c%&)% ?‘é{‘fy the
florriffﬁﬂétah)ﬂ p’l‘fé’-hwf the a@lyparhynylmﬁ@m@pﬁlmdh@farm%l kgrmula
Iqa%agﬁkﬁybﬁifi&@eﬂlngﬁu&EB@rr@h@%% g@Qﬂﬁﬁiﬂ§¥Qb—@§ganlc

benzyl , p- et h ean
S@%}Hl&h’&wﬂ %\ﬁ& euar‘Fec V\of?%\d?éa’fng R - ﬁéleca"?PHOWl“g C1-
capmblpyi At ehaksmnbehléomiﬁcym ¢dn RBe R3 iheafrorgm abranched
f| SIX or seyen- menb %g r|n whi ch can also
5

tero%ycﬁyq[ Whi cHlCon%T‘ roa@'t 'ong° 8t bir 0p|yom
btulte'lgroupsoc@mys]tﬂ ng:euft%qtﬂ, @-@egyl Thenonganlc n-

he %C&lycla' Snf%B@ﬂfan r@%ﬁﬁ SHbééb%yt e by @8&%&9@5’ 5- to
7SN5;Q%mbaeSre% gcyclggrllkg?_ whloél'll n?n 1tsrortnur1]*?1 canarcr:lar;:?:y a
Ci1—-Cio—alkyl group and/or Ce—Cio—aryl group as a
substituent, such as e.g. cyclopropane, cyclobutane,
cyclopentane, cyclohexane, cycloheptane, cyclooctane,
cyclononane or cyclododecane, C;-C;-alkenyl, wherein
the alkenyl can be linear, cyclic or branched and the
double bond can be internal or terminal, such as e.g.
vinyl, 1l-allyl, 2-allyl, 3-allyl, butenyl, pentenyl,
hexenyl, cyclopentenyl, cyclohexenyl, cyclooctenyl or
cyclooctadienyl, Cg-Cyz-aryl, wherein the aryl radical
can be substituted by further alkyl groups, such as
e.g. phenyl, naphthyl, biphenyl, anthranyl, o-, m-, p-
methylphenyl, 2,3-, 2,4-, 2,5- or 2,6-dimethylphenyl or
2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6- or 3,4,5-
trimethylphenyl, or arylalkyl, wherein the arylalkyl
can be substituted by further alkyl groups, such as
e.g. benzyl, o-, m-, p-methylbenzyl or 1- or 2-
ethylphenyl, wherein two radicals R'-R® can if

appropriate also be bonded with R3-R®> to form a five-,
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2, such as, for exanple, dinethylam no, N-pyrrolidinyl
or picolinyl, by al koxy or aryloxy ORl1l , such as

WOree0 881 et hoxy or i sopropoxy, or Si-organi c PCT/EP2007/000096

substituents SiR12 3, such gs_e.g. trinethylsilyl,
triethylsilyl, butyldinmethylsilyl, tributylsilyl,
tritert- butyIS|IyI triallylsilyl, trlphenyIS|IyI or
sdixret Y1 pREHRANSTISAbe rewhssi Hid substéh ueth®s RALSarebe a

hbm@mlquorganu@hr a@m@fﬁs@é‘» laitst eda 3B0Vghd N aRKE from
riate it also bein

i f
Sésgﬁngfo?o?ﬁbéﬁin? %& 'boRdedt % om atBe opryanic
rdiertier &t-Rf ngaandieo be kebsthstitidd ag tya hajegen. such

or [ bst ts SiR12 3, .the same Qr 0
J§€%lsggg ?%éd(% &%}ﬁélﬁﬁréﬁfQ%ﬂﬁ f%V éﬁﬁ%&i@%
Spl@élsléb‘-'pe for mmphef, apprephybheeine, aNseybeialgdinyl or

[ f t to.- b dnaro1fo
pﬁqﬁgﬁgé?édo§¥n§@k§%§ é?%b%§998g9 oK gggﬂl en?ﬁ%% Oxy'

SPNORET 10 + 2R EAPIXRA- RY §ﬂé0ﬁ9apé§er$uqﬁéﬁtlrmenfé% h§#R'%
Suopy!l ,ad so- peogyl , nttilihwthyu%qﬂg;qtyl tt.efie@kh'{l}léllyl

RS BN el o osty T bereylor pheny )
uﬂuahﬁyﬂxumyma(uﬂnmphmhyﬁsilyﬂfCHnnnanethyﬁpmémylsllyl.
“slﬁrbki%”y' §§g¥?$9{]gn%f tha:formila L)l and of the

ine of _ ormila |17 caf al so be varied MAT%fgan%c
rwdde:arlemg@s 1psdsich| @bover ganirosubgeteddnt SOR3RRIRS, if

pervopfrqrateé(aﬂ'@ ealé@ebEQHgo%@sgslﬁe G274 at iyl erl] to be

mhereln t he_ al kyl can be I'i near or branched, s

hongledret Ry L%t hgl ,>7- BFop@‘lme“i‘%‘f‘?ﬁl opyPS mbuedpr to be
sugatiiuted t ey - bbbybgeﬁ penky! sir-digyatic nhepbytituents
SiR'?;, the same C-organic radicals as listed above in
more detail for R'-R® are possible for R'?, if
appropriate it also being possible for two R*? to be
bonded to form a 5- or 6-membered ring. Preferably, R!

and R? are identical.

Preferred radicals R'-R? are hydrogen, methyl, ethyl, n-
propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, n-
pentyl, n-hexyl, n-heptyl, n-octyl, benzyl or phenyl,
and in particular methyl.

The substituents R3-R!° of the monoimine compound of the
formula I, of the dicarbonyl compound of the formula II
and of the aniline of the formula III can also be
varied within wide ranges. Possible C-organic
substituents R3®-R!° are, for example, the following: C;-
C,o-alkyl, wherein the alkyl can be linear or branched,
such as e.g. methyl, ethyl, n-propyl, iso-propyl, n-
butyl, iso-butyl, tert-butyl, n-pentyl, n-hexyl, n-
heptyl, n-octyl, n-nonyl, n-decyl or n-dodecyl, 5- to
7-membered cycloalkyl, which in its turn can carry a

C1-Cio—alkyl group and/or Ce-Cip—aryl group as a
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n-octyl, n-nonyl, n-decyl or n-dodecyl, 5- to
7- menbered cycl oal kyl, which in its turn can carry a

woQoosgesal kyl group and/or C6-C 0-aryl group @ECT/EP2007/000096

asubstituent, such as e.g- €ycl opropane, cycl obutane,
cycl opent ane, cycl ohexane, cycl oheptane, cycl ooct ane,
gclononane or cycl ododecane, C2-C22-al kenyl, wherein

SHRE tAILKERY: cBHCBe Rfnedrg- cylq lorgroRAnmchay dmbutne,

cgeub @nkeam caayiaqdhr&@rml Qy LFHEJne SUR A S thne,
al_ly al 'yl , butenyl, pentenyl

Cﬁgiéﬂfpan@ycP&peﬁygﬁﬂdoqﬁﬁﬂqﬁhex Gaytz2-Aldigbet renyiherein
th¢c|ado(ﬁrqgll eayh, bE6- mz?eaar,yl cyebeteidr tiheaachédr adidcalhe

e ,subst t urt her al kyl roups, h _as
d%%B12 hen‘f é%ﬁp%%% nt%F£ enyF %gﬁi it yl, S%Cﬁ M, -9
Vpl‘mlhyl bhehwl 2, 3= al.’zyiﬂn, 2:&llpl, 2 btﬁtmyfe.t hydephteamptl,

h%&em?ﬁ gléf}énte% {gf.éhé ng1% 6z Iog?a?ﬁ Il or

tri eny ry af ih t ary
Cd&AO@é@@B@ﬂw ut e@etﬁazrawﬂaer vﬁmsﬁrlrgré@@s axstiéh ra&dlcal

cengd- b@erﬂiﬂstﬂ:utéﬁ b@'”ﬁﬁhﬂi@?nzaylkﬂf ErRpsd- such as
ethyI riate also ip each case

rop
s FOSRENTAn bATREAdG ISP Bnoprer Tor P
mbmhqa@hemaﬁe12Mﬁ+adﬁpa+s RS R16rcan 6bel ierdsd pliddyl or
one ,anot hery to for ive-, or seyep-nenher _
Zf?hé énd?%rBt% Torg}g %lve-2 ?ié ‘or gegeﬁ neE%é 39 /5
tametdeyehgny lwhi o C@ﬁw—ﬁééslat Veaseinnetlae omlfyla‘mkyl

chie 9& ouReansd std o pf MurtRer (glq{yls r%nu‘ysor such as
wherein the organic radicals R3-R10 can also

es@bst ieRzed by Had ogBns, Eu@ﬁtgglEGQZYﬁluﬁFlné or 2-
e(tWyQIplhléeler bieteen drf r@p;b\lR:;Qxl§tJ§h aasS,o f D @é@mipl@se

dlnet 3 | yrroI|d| plcolln
SRR ﬁy%f? LOUEEL Ble; cBites Fr in
e@th|@ESE ﬂWb—RledaaalﬁurR cenbebenﬂmundWRl Wi2h, one

ahdtheds: T(gorfoqt)ﬁ@r‘rgl %J.v% mst Qﬂ(amd}o sglile)ﬁrfn@lnbg @}ﬁl Lofng
pi col i ny al k

and/or "to form a five-, six- or seven-membered
heterocyclyl, which comprises at least one atom from
the group consisting of N, P, O or S, and/or wherein
the organic radicals R3-R!® can also be substituted by
halogens, such as e.g. fluorine, chlorine or bromine,
amino NR,, such as, for example, dimethylamino, N-
pyrrolidinyl or picolinyl, alkoxy or aryloxy OR', such
as methoxy, ethoxy or isopropoxy, OoOr SiR'?;. R3*-R'" can
furthermore be amino NRHQ, such as, for example,
dimethylamino, N-pyrrolidinyl or picolinyl, alkoxy or
aryloxy‘ORu, such as methoxy, ethoxy or isopropoxy, or
halogens, such as e.g. fluorine, chlorine, bromine or
iodine. Possible substituents R! are the same C-
organic radicals as listed above in more detail for R!-
R?, if appropriate it also being possible for two R to
be bonded to form a 5- or 6-membered ring and/or to be
substituted by halogen. As Si-organic substituents
SiR'?;, the same C-organic radicals as listed above in

more detail for R!}-R? are ©possible for R!?, if
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WOQR007/esdisne.

aryl oxy OR11 , such as nethoxy, ethoxy or isopropoxy,
or hal ogens, such as e.g. fluorine, chlorine, brom ne
Possi bl e substituents R11 are the PSarRP2007/000096
Corganic radicals as |istedgabove in nore detail for
Rl- R2, if appropriate it also being possible for two
Rl1 to be bonded to forma 5- or 6-nenbered ring,
PRI i3 pel§ulskie ubednBy BRIBYRIE A9rSitwegdhicto be
b%#ﬁ@dt teentes rdl RL253, ddﬂtwesls@faﬁb%eggemr@ raguegl %s?se g.
i.ste ove in nore detai or are possible fo
W%asplplryo]prl at & 1416 Hei g po§§1tb\f]e£¥16‘?ttf¥\bsﬁhfél
tIrbeftyh.(deIBﬁLtO f otmigedbt-butGisrakered ritwiaBughsabyl,

trrneth srly trre | si
?phl stlhl cfr él Jl[h'%/en)(i%lhr tert-butylsilyl,
trlaIIyIS|IyI trlphenyIS|IyI or di net hyl phenyl si | yl

Rrafanied ralda@é R are_hydroger, i metlin./l

trifluoroneth et hyl , propyl |so-p opyl,
ﬁrsldflwr;ﬂme&f@fltr-berwl,n e RY L n- héf@ypm@yﬁeptmbutyl
ireciyltybeney bt -phenyl , nf—lgi-é(?f gfle ghhexiyne antheptyl, n-

and. in particul rogen Preferred

b ,
Pl val Re Ry by RPRE e hyi L W%OFN@FWF dhypromine,

arn}cprmpygjarum]mmﬂyﬂ/drmémtyl, I so- butyl, tertbutyl

n-pentyl, n-hexyl, n-heptyl, n-octyl, benzyl phenyl,

chl orine, bromne, i od| ne or met hoxy. Parti cul ar| y

Pmee‘-fee‘rl%ﬂﬁ yraRanéLSchRoarearer one ey br itodi heuapdn@yhyl,

étfhyél G n%?o?&zﬂ' as‘Ml‘?Jx%gﬁ/lW hSpRE g1 er akly handed cert-
he aryl “ring via a_primry or.secondary

bbrté‘f r abIry pYiar yncéi‘rel?fé(l%'at Bl ePF¥ter r’édOFSMrlcal ReRayl,
prechyR10 arenh hydiegen, mgbiayhe et hylodifrepr opyt , methoxy.

o) chl ori and artic
AT SRR o T S0 R el RAD- B PABAEF cap romine ox
iodine and R’ is a C1-Czo-alkyl, wherein R is preferably
bonded with the aryl ring via a primary or secondary,

preferably primary carbon atom.

Preferred radicals R® and R'® are hydrogen, methyl,

ethyl, n-propyl, fluorine, chlorine and bromine, and in

particular hydrogen. Preferably, R® and R! are
identical.
Preferred radicals . R® are hydrogen, methyl,

trifluoromethyl, ethyl, n-propyl, iso-propyl, n-butyl,
iso-butyl, tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-
octyl, benzyl, phenyl, fluorine, chlorine and bromine,
and in particular hydrogen, methyl, fluorine, chlorine
or bromine, very particularly preferably chlorine. 1In
the present application, a primary carbon atom 1is
understood as meaning a carbon atom having the
following substitution pattern -CH>;-R, wherein R
denotes a linear, branched or cyclic alkyl, preferably

C,~-Ci9—alkyl, or hydrogen.
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Preferred radicals R9 are hydrogen, nethyl,
trifluoronethyl, ethyl, n-propyl, iso-propyl, n-butyl,

WO 200748008t , tert-butyl, n-pentyl, n-hexyl, n-REFtEA2007/000096

noctyl, benzyl, phenyl, flLugrine, chlorine and

brom ne, and in particular hydrogen, nethyl, fluorine,
chlorine or bromne, very particularly preferably
IohItdre neresent haPpldsant Oappla c3e ¢ondany pramRoy cerdsoni s

u@U‘é’Ps‘t%déj"de£§t 0@k 23S dEani ng c@r%%bona@&gm Raviing t Pene
ubstitutiqon pattern -CH 2-R wherein R

| owi ng s
@ﬁi AGeL%h | PHRSC 1 tHtdRBhedPRELRYRI i ¢ Qﬂ?&ﬂ pFBEERABI y R

d@no@eg;— al kyineor, hydfaegerd rot heypl esenty k@apl igad fOFably
A_gecql q% y carbon atomis understood as neaning a

darbori a ﬁ1haV|ng the foll owing substitution pattern
-CHR 2, wherein R denotes a Ilnear branched or

Pq:)é%le'rq:e@ k%lll%]lqgf']?ger l’é’h% fgrgm ky#II P[agf ersg eghloro 6-

anilines o or mu are -

megtliaadilings, 2- br ordoE-aRAHyiRatiny bani bige, 2,6-

dickhlodreanilime, 2 %mlﬁﬂlﬁﬁb—%%m&%ilﬂﬁemog 62, 6-
di br onoani_l i ne. Preferaghg or R7,1s a hal ogen, in
REOMO@™Er 10 or PRETSFaBLni fe. heRnol&r Fafgdoden, in
peettiesrn dme i cairbonyt wospound and the aniline of the
formula Il enployed is in general 1:5 to 1:0.8,
preferably 1:2 to 1:0.9, and particularly preferably
Thel mad a1 2% 1 Thee segerntbeofliaddboingd afortgmind and the

anndisvidugs Eﬂgp%mlﬂal SIt"?t e %&tog%@ feren HPurd0ri.s

I
exanpl e, the dicarbony an be initially
Gont Lolubed Pﬁ?éet?ﬁelb'ea]et@ orm/eés& SandaPfie RATHi@eldFly

piﬂéﬁfefr%'[:c{l) arkhl tgﬁnlb$l addeghd hﬁé@h@nfcé Cat ala)a:dllttlon of
nDunt 0 Ci cat a SucC as or e nmpl e,

oo 0 B3 T o ERTRTCR LR 28T o it B aRh 4 T e TP
ﬁnncbxsmpienl¢ﬁﬂ£idscashchyhscohmxnexhnpée,be initially
introduced into the reaction vessel and the aniline of

the formula III can be added thereto.

A catalytic amount of an acid catalyst, such as, for
example, C;-Cjp-carboxylic acids, such as formic acid or
acetic acid, sulfonic acids, such as, for example,
para-toluenesulfonic acid, and furthermore HC1l, HBr, HI
or H,S04, is preferably added to the reaction. The molar
ratio of dicarbonyl compound to acid <catalyst 1is
preferably in the range of from 1:0.00001 to 1:0.01,
preferably from 1:0.0001 to 1:0.001. Reagents for
absorption of the water formed during the reaction,
such as, for example, a molecular sieve, phosphorus
pentoxide or Si(OR)4, wherein R is a C;-Cyo—alkyl, can

furthermore be added.

The sequence of addition of the acid catalyst and/or of
the reagent for absorption of water is not critical,
and the addition is preferably made to the mixture of

dicarbonyl compound and aniline.
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par a-tol uenesul f onic acid, and furthernore HC, HBr
H1 or H2SO, is preferably added to the reaction. The

WOornoP 08008t i o of di carbonyl conpound to acid c®CAIBP2007{080096

preferably in the range ot fpom 1:°0. 00001 to 1:0.01,
preferably from1:0.0001 to 1: 0. 001. Reagents for
absorption of the water formed during the reaction,

such as, for exanple, a nolecular sieve, phosphorus
penvextde wiidh (R ,coad i bR 1By auGedC O &l k)l phatic,
can furthernor Qf added. The se ignce of addition of
PR atPhctatal yRIOENGF 0P ORE t hé geRf f orf AbsofFErE e

péntater isiaiot asritipahtamdd thexaaddi t 5aBhi Sas n-hexane

ferabl t m xture of djcarbonyl conpound
%ﬁ]g afnl i%%%?(/eg?éﬁ'e 12h atEtofent) g’ﬁé%ﬁpeuseﬁ’c&aéle’
av¢hbhaa$ c,nTertarematdnd hywirgoardsons hesuestf .as Hefpdrane  is
sxarplsp1pentane, such as n-pentane, hexane, such as

n- hexane and i so- hexane, heptane, such as n-heptane,
octane, such as n-octane, and m xtures thereof.

Heptaae i profeler akivartsRfbodd, hasn Pre¥yedicular in the
advant ageous, in particular in the preparatjon of
B FRE ha L LoMpoutids AAVTHiG hal GYBRCBATSI niltRing halogen-

sobsditiuegt suwstiteuantd i ve, tive camriylicid, the carry out
t i er Lnert t nosphere, such as

%%?r%§2ﬁ§§¥ﬂg?g%ﬁae#héu}eggéfgn EgpiﬁgggﬁgrgfeCar??% as
butregengoroalgot, preferably at 30 to 110 0C, and
particularly preferably at 50 to 90C. The reaction

time is conventionally between 30 m nutes and 15 days,
bref eRaBFy CBetied s9fREFRL ararsigdy Sutpaat i €8I &P1 y50°C,
preferably bet\sen:S hoors,anthd ghaysicYO&EKi HOpHR fieTably

t he_conventi onal

carrd ed out ,iD nner, e.g. b .

iafths rg ofP Fhe PPBducta bt ot e oMt g Convéntionally
between 30 minutes and 15 days, preferably between 5
hours and 5 days, particularly preferably between 8

hours and 3 days.

Working up 1is carried out in the conventional manner,
e.g. by filtering off the product before or after
removal of the solvent in vacuo. Purification of the
product obtained <can then be carried out by the
conventional routes, such as, for example, by means of
chromatography or recrystallization. An advantage of
the reaction in aliphatic, non-aromatic solvents is the
purity of the product obtained directly after
filtration, which renders further working up

unnecessary.

The process according to the invention 1is particularly
suitable for anilines of the formula II having at least
one halogen atom in the ortho position. Such anilines
result in only low yields of monoimine compound in

toluene or alcohol.
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renoval of the solvent in vacuo. Purification of the

product obtained can then be carried out by the
woosn/esaedional routes, such as, for exanple, bPCPEME7EHN0096

chromat ography or recrystal{{zation . An advantage of

the reaction in aliphatic, non-aromatic solvents is

the purity of the product obtained directly after

quqwmmm@ncom@péhdseﬁﬂéﬂ§H¥uf@h@vlaoﬁ@nﬁfwﬁ>furthermore

gHUeCcESSiY - The process according to the invention

Is particularly suitable for anilines of the fornula

Il having at |east oneRRjal ogen atomin the ortho

position. Such gniline result5|n only | ow yiel ds of

monoi n ne conp IQ/EQg al cohol . Monoi m ne
conpounds of the foEhul a~E3 have further nore jgeen
found wherein the v: rlabl s have_ghe follow ng

-R2 |ndependent

C22~a-

m ne;Ri odi ne, CF3 or OR11 R

er denote hydrogen, G -

N
| kyld C2- Q@2~al kenyl, -C22~aryl, aryl al kyl

havigg 1 tjo 10 (Natons in the al kyl radical and 6-20 C

substi t ut ed

radi cal, or five-, sixor
heterocyclyl whi ch conprises at | east
the group consisting of N, P, Oor S,

by halogens NR 1 , ORll or SIR 12 3

and/or theRfwo radicals Rl -R2 can al so be bonded with

R3- R5

to forma five-, six- or sevennenbered ring,

R3- R10 i ndependent |y of one anot her denote hydrogen,
dherepn- Bhryvargabdes- hpRenfhe Epléopimdymeayi\ngl kyl
havingid £R140ikeat BFbmiRet heoakikyl, rtadi eal oahy

RI-R?

R3-R1O

independently of one another denote hydrogen, C;-
Cap—alkyl, Cy-Cp—alkenyl, Cg-Cpro-aryl, arylalkyl
having 1 to 10 C atoms in the alkyl radical and
6-20 C atoms in the aryl radical, or five-, six-
or seven-membered heterocyclyl, which comprises
at least one atom from the group consisting of N,
P, O or S, wherein the organic radicals R'-R® can
also be substituted by halogens, NR'YM,, OR! or
SiR'?; and/or the two radicals R'-R?> can also be
bonded with R3-R® to form a five-, six- or seven-

membered ring,

independently of one another denote hydrogen, C;-
Cyz—alkyl, Cz-Cpy-alkenyl, Ce-Cp-aryl, arylalkyl
having 1 to 10 C atoms in the alkyl radical and
6-20 C atoms in the aryl radical, NR'Y;, OR',
halogen, SiR*?; or five-, six- or seven-membered
heterocyclyl, which comprises at least one atom
from the group consisting of N, P, O or S5,
wherein the organic radicals R’-R'® «can be

substituted by halogens, NR'';, ORY or SiR'%;
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6-20 C atons in the aryl radical, NRU 2, ORl1 ,
hal ogen, SIR 12 3 or five-, six- or seven-nenbered

WOoreo#0s0esicl yl , which conprises at | east one atPeYEP200T 000096

the group consisting of N 30P_, Oor S, wherein the
organi c radicals R3-R10 can be substituted by

hal ogens, NR 2, ORRl11 oorr SiR 12and/or in each case
two rafféars R3- RRaan aseehohded wdhcahe dhotiercar be

in eagbneaae {wenr agheal snKn&KLO gan ﬁllscéap@n banded +yo
w th oigrg :ither ;to,Jorma five-, six-

seven erdd R n@ arff™or ?%’F‘%ac}ﬁecﬁ@nfﬂﬁﬂ r ¥ditdal one
R3- Rbaabvehbendsd Woikh enefanethersic- i dir eaelversenbMred

radi cals R7- are. bonded with one anot her to %m
five-T18P«- ordo/soerveﬁnrreer?‘gerecaa%et ¥Bcyél J1ca‘l R Gre
corrprbseseslt Webbt one atnotheomohe gnom@ons:asie ng-wo

Genot SRR aSer G- Al o oy o e €0

- C22- 5Pym argl al kii véawi ng qutn 10 € at orfsavuem-tm@énbered

al kyl hé@gh:t‘a@'yca;ﬂ}d 6-29i &h a%ﬁﬂéetshea@f Wedsadi gak Qtom
Si R12 grelnthe organi ¢ radicals R11 can al so be

subst FFB{I‘eB By IRQUEG &L ST i &fch cdze QF ridi cal s

R11 can al so be bonded to forma five- or six-nenbered

Rhydr ooacP et CeREgoa g Yo, 2085 REF ARt eeg Brpaeny cin
or ar YbalddiylhaviGug Ceotaliionyl at offis- ¢ -l lal kydrylalkyl

radi cghvand Q.agacl@tQﬂBat5h§h§naﬁ¥kar@ﬁk§§'rQEQCbQ and
each case two radicals R12 can al so be bonded to orrp2
a 6-20 C atoms in the aryl radical or SiR

wherein the organic radicals R can also be
substituted by halogens and 1in each case two
radicals R can also be bonded to form a five- or

six-membered ring,

R'? independently of one another denote hydrogen, C;-
Cyp—alkyl, Cy-Csz-alkenyl, Cg-Cyz—aryl or arylalkyl
having 1 to 10 C atoms in the alkyl radical and
6-20 C atoms in the aryl radical and in each case
two radicals R'? can also be bonded to form a

five- or six-membered ring,

E!-E?® independently of one another denote carbon,

nitrogen or phosphorus, in particular carbon, and

u independently of one another are 0 for E'-E’ as

nitrogen or phosphorus and 1 for E!-E?® as carbon.

The definition of the variables R!-R? and E'-E’ and
preferred embodiments thereof is the same as described

above for the monoimine compounds of the formula I.
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five- or six-nenbered ring, E1-E3 independently of one

anot her denote carbon, nitrogen or phosphorus, in
wopasraiseasiar carbon, and u i ndependently of on@®CarEPRINS000096

are 0 for E -E3 as nitrogemor-phosphorus and 1 for El

-E3 as carbon. The definition of the variables R R12

and E -E3 and preferred enbodi nents thereof is the

Fsaté a®rgdéecated sbdveingr ehe hbABiRene éonppanbicelar

dhesdfitdula | .Ais preferably chlorine or bronmne, in

particul ar chlorine . R7 is preferably a G - C20-al kyl

Particularly preferably, R7 is bonded with the aryl

R’ing M a apmeﬁﬁmeyol@r se@ondaﬁyczopmﬁ(@nf ably ?ért’rﬁFMlarly
rhon,atom ckhe. ponoi i n ounds_ of_ the farnul a.l
pc%t allnnaeb fn this vvaygcérel\%ege rrtn% Sni O ¥ur fHEE Ve @
ramind e of $¢ﬁpm@mnﬂlaprefer@bgyvprumeyyneambon atom.
bi s(i m no) conpounds of the fornula IV. Unsynmetric

bis (imno) conpounds of the fornmula IV have
The t ReRabRenpe PRt swhef eithet Heowatlables dbainge in

tfrold owhRgy dBaniRy: réatseghlardmesybegai-ne;ni pohoe,o {CF8he

%:RZ |nde endently of one another denote
Ogent L 61 £0 (a5 V8] kpRyistess. drcnytin o, covbanyfs of
ﬁhaﬂﬁﬂﬂmulﬁaﬂvng 1to 10 C atons in the al kyl radical
and6-20 C atons in the aryl radical, or five-, sixor
seven- nenbered heterocyclyl, which conprises at |east
one atom fromthe group consisting of N, P, 0 or S,
d I

LRI L1 01 OREno TS Rise oAl Sgllo 1v nave

e tRePR afiPeAfls R - R2 can al so be bonded with
R3-R5 to forma five-, six- or sevennenbered

R4

|U
U\ 1/F\ 3/

ST

v

Py
)

16

15

wherein the variables have the following meaning:

A is chlorine, bromine, iodine, CF3 or OR?,

R!-R? independently of one another denote hydrogen, Ci-
Cor—alkyl, C,-Cyy—alkenyl, Ce—~Cap—aryl, arylalkyl
having 1 to 10 C atoms in the alkyl radical and
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ring, R3-R10 , R13-Rl7 independently of one another
denot e hydrogen, G -C22-al kyl, C2-C22-al kenyl,

woheBmResaryl , arylal kyl having 1 to 10 C at on@®GIfEP2HE/000096

al kyl radical and 6-20 C atpps_in the aryl radical,

NRU 2 , OR1l1l, halogen, SiR12 3 or five-, six- or

seven- nenbered heterocyclyl, which conprises at | east
one atormd rond EABS ghdup-homsT el | Rgdacan, , or fiyer, Ssix-

wher eld’i: t Be vehgain® Jrad cabﬁe%c%%and th@hR EdmSADses

substi tuted by _hal ogens OR11 or
S K12 % AffYr T cAbAROESEM W Sdious w&m@&m%

bonded ,wi@ hoonse, ambtelreri nari{eorotrgaehchradseattwo R'-R?> can

r adi c%ll%omblglosgggtﬂggege bon% ol Wletnhs ong anot hﬁf{ut 0
form a si X-~0r “Séveén efed 9 angl
each &dFe’t wendddircdie RIBoRIA G a1 sB HRY boade@JWCt hbe

one anyy dtvpltfﬂ)rm-ahsf'tvc? fotth X5 @Evéeve%&?nt@f edeven-

ring, and/or in each case two radicals R3
bonde&‘e\mttq{%he‘”érﬁyt her and/or in each case two
radi cal s R7-R10 are bonded with one another to forma

fil Ves , SkX {7 seven- ered heterocyclyl and/or in

Reaé cdse Hﬁ%%?ggﬁi%gM? %r Bfded\WHIF Tonedenote

anot herydanemm @1-fazyea1kynx @chmemmer@&czz aryl,

het er Qg RGPy I a% e 0 ro

be g%of}& AL SIS@% l%g {\I%%P ?b cagt Qre Al oy om y g
radical and 6 20 C atoms in the aryl radical,
NRY,, OR'%, halogen, SiR'?; or five-, six- or
seven-membered heterocyclyl, which comprises at
least one atom from the group consisting of N, P,

O or S, wherein the organic radicals R3-Rr10

and
R13-R!7 can also be substituted by halogens,_Nan,
OR! or SiR'?; and/or in each case two radicals R3-
R> can be bonded with one another and/or in each
case two radicals R’-R' can also be bonded with
one another to form a five-, six- or seven-
membered ring and/or in each case two radicals
R!*-R!7 can also be bonded with one another to form
a five-, six- or seven-membered ring, and/or in
each case two radicals R3*-R’® are bonded with one
another and/or in each case two radicals R’-R'Y
are bonded with one another to form a five-, six-
or seven-membered heterocyclyl and/or in each
case two radicals R7™-RY are bonded with one
another to form a five-, six- or seven-membered
heterocyclyl, which comprises at least one atom
from the group consisting of N, P, O or S,

R independently of one another denote hydrogen, C;-
Cao—alkyl, Cz-Cix—alkenyl, Cg-Cap-aryl, arylalkyl
having 1 to 10 C atoms in the alkyl radical and
6-20 C atoms in the aryl radical or SiR'?s,
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R11 i ndependently of one anot her denote hydrogen, C -
C22-al kyl, C2-C22-al kenyl, C6-C22-aryl, aryl al kyl

WOrA01/689081 to 10 C atonms in the al kyl radical ®d/E200/0@096

atons in the aryl radical qg Si Rlwherein the organic
radicals R11 can al so be substituted by hal ogens and

in each case two radicals R11 can al so l?le bonded to

f or m sheireén othei xomgabécr edadinglsRIR | ndegendeid y be

of on uagew‘a&e@eneg nx%ggﬁg, Gha r-abkyh, case two
C2-C22-al kenyl, [ C6-C22-aryl or arylal kyl having 1 to
10 C aeeigails fhe @dkydlsadpeabPondadetso ferm G i¥e~ ©F

the agyk-mragbedleqandig) each case two radicals R12 can
al so be bonded to forma five- or six-nmenbered ring,

El- E3 i ndependently of one another denote carbon,

RM t r 0g@aepenplrReSAROraS, one pactheul aencarbdrnydargen, Ci-
I ndependent | y. of .one a are.Qfor - 1kvl
nitr ogéﬁw aghrk%]ffosgﬁogﬁsgg%g%%lf o(rJCGEC-”EsaLS%l Cg%gr_ylﬁe Y
def i nheivangofl t he VdriGbaeemR iR1Xhghda EKER awglical and

prefepred empodipents therge)1i sabheasanma@s Mascdn begse

above for the nonoi mpe conpounds of the formila |

The dé&moni £p8RCAESt HE vafd abRESRIBERIPTILCE hd TarB s 2
descr ifhed -akpves ifomdiee Fadi cialg, R3- RLO of the

nmonoi m ne conpounds of the formula | . According to

the invention, unsynmetric bis(imno) conmpounds are
mingér dtheegaasigreadnt ngof hoseec onpoonals: whide odenpr ¢sebon,
at least two im he. ar [ S iC
are non i ot S Ry dont T B EERR SR SR Clnd
relates to the substituents or the substitution

Wpat t enn Qe SUbst bruests, aHBERErt herd heoredi cal-£° as

assunption that the aryl radicals_ can r freely.
: m%itrogen or phosphorus and 1 ?br Bifgﬁeas caé&on.

The definition of the variables R!-R'? and E'-E’ and
preferred embodiments thereof is the same as described
above for the monoimine compounds of the formula I. The
definition of the variables RY-RY is the same as
described above for the radicals R?*-R' of the monoimine

compounds of the formula I.

According to the invention, unsymmetric bis(imino)
compounds are understood as meaning those compounds
which comprise at least two imino groups, the aryl
radicals of which are not substituted in an identical
manner. This relates to the substituents or the
substitution pattern of the substituents, under the
theoretical assumption that the aryl radicals can

rotate freely.

R’ is preferably a C1-Czo—alkyl. Particularly
preferably, R? is bonded with the aryl ring via a

primary or secondary, preferably primary carbon atom.
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WOR0)Hesoe81or secondary,

R7 is preferably a G -C2o0-al kyl Particularly
preferably, R7 is bonded with the aryl ring via a
preferably primry car PEA/EP2007/000096
atom Preferred radicals RL3-R14 are hydrogen, nethyl,
trif luoronethyl, ethyl, n- propyl, i so- propyl,

n- butyl, iso- butyl tert n- pentyl, n-hexyl,
Pﬁelﬂf@féftrﬁd n@@ﬂﬂcalb?enzﬂ L&henyélirefl doydregerhl ormeehyl,

304 1Ee:nFar t ke @rlyn bly. t i cal s
R13-R14 are ﬁcﬁ - E/ y—%&ﬁﬁla ?{go ?Sog@q ahSputyl,

l'y
SO it ht e Rk %P?Vlrl ﬁ’gRﬁ“aFyéfpr‘il nﬁ?y}’br JedGiRtarly, n-
o@’t@iﬁ%?@ér}/zpﬁj Mph¥n&ar, bofl s oiMe E’r ehebteder @ﬁi&%ﬁoﬁﬂﬁe
ar.e e 19
Pfalr riHé £ Tehl F?ﬁgramjybr %ene %ﬁ‘&é]rﬁ g%r?%lculad?e a G-
iy bigeh, Pheter abl preR8rabd yRbonalesl iwderit itded aryl ring

| Lgi%né%gml‘-ﬁq} t%l s&@nﬁg‘gﬁydﬁ&g@é‘raﬁﬁh%’m ry carbon

I SO-
gtem-butyl, tert- butyl n-pentyl, n-hexyl, n-heptyl,
noctyl, benzyl phenyl fluorine chlorine and

brom ne, and in partl cf‘yl ar hydyogen, nethyl, fluorine,
FORGHTRE of 2BrGwilTe, Rver $hflar Ri cuf &Pl yhb‘F‘éP%?Ebl ymethyl,

ety n-/bﬁ@p)plﬁfﬁ]:@cbkyném ehibeiae BmeMmyreomine, and in
artl lar c rine reparation t he
nsyrﬁrétaﬁc Ely r(Dgr%nﬁo) gS%‘BSEﬁé Yoi the foPRul aklv aTre

ifdegrnitdse .nonoi m ne conpounds of the fornula la and
further aniline of the fornula Il can be carried out

under the sane condltlons (as have been described in
Brsrfe @i | rAdikalsr oceds accorali nghveroseni nventebhyl,

tfrqrfltdaﬁ:da«ee@uatl enn9fl , t he-pmio) 1 n@s%oes&@wi of-bhey1,
fornula | he unsggmatrlc bla(lmno%i nds of
1508 gl atFCcBRT SRS i nf o FEY ISR of P~
ddwy if orivethayV, . phenyl, fluorine, chlorine and bromine,
and in particular hydrogen, methyl, fluorine, chlorine

or bromine, very particularly preferably methyl.

A is preferably chlorine or bromine, in particular

chlorine.

The preparation of the unsymmetric bis(imino) compounds
of the formula IV from the monoimine compounds of the
formula Ia and further aniline of the formula III can
be carried out under the same conditions as have been
described in more detail in the process according to
the invention for the preparation of the monoimine

compounds of the formula I.

The unsymmetric bis(imino) compounds of the formula IV
can be converted into iron complexes of the formula V.
These are suitable as catalysts for the polymerization

of olefins.
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These are suitable as catalysts for the polynerization
of olefins.Unsymetric iron conplexes of the formula V

vari abl es have the follow.ngynmeaning: A is chlorine,
brom ne, iodine, CF or ORll, Rl -R2 independently of
one anot her denote hydrogen, C - C22-al kyl,

¥ps e br keny 1006 CPRpARHes argd al idye hévrmgla ty 1Ma
€hatersrenehbenakinpker 8dichalrand:6- 20 C atoms in the
aryl radical, or five-, sixor seven-nenbered

het erocycl yl, which conprjsses at | east one atom from
the group consisting of Nu P, Oor S, wherein the
organic radicals R3-R2 can al so substituted by

hal ogens, NRn 2, Q¥ Si tind/ or the two
radicals R -R2 can al nded with R3-R5 to forma
five-, six- or_seven ered ring, RJ-R 10U, R>113 -
R17 i ndependenk note hydrogen, G -C

2- M kM, C2/Q22 al N -aryl graryl al kyl Y,
havi ng 1 to C a in the kyl rsd|cal and 6-20 C
at ons Rt hexs Nagdi cal|, NRp-M: ] ®'bgen,

SiR12 3 Si X-\Qr en- eterocycl yl
whi ch co rlses at | east FexgDat om e group
consig&' , Oor S, z ﬁmganic

radi c Ri3 Ri7 ‘R

wherein the variables have the following meaning:

A is chlorine, bromine, iodine, CF; or OR!?,

WOavzosoésar ef ore furt hernmore been found: wher eiPCTYRR2007/000096

ve

R!-R? independently of one another denote hydrogen, C;-

Cyz-alkyl, Cy-Cyz-alkenyl, Ce—Czr—aryl, arylalk
having 1 to 10 C atoms in the alkyl radical a
6-20 C atoms in the aryl radical, or five-, si

or seven-membered heterocyclyl, which compris

vl
nd
x—

es

at least one atom from the group consisting of N,

P, O or S, wherein the organic radicals R-R? ¢
also be substituted by halogens, NR!?!,, OR!
SiR*; and/or the two radicals R!'-R? can also
bonded with R3-R® to form a five-, six- or seve

membered ring,

R*-R'?, R'3-RY independently of one another deno

an
or
be

n-

te

hydrogen, C;-Czy-alkyl, C;-Cy—-alkenyl, Cg-Cy-aryl,

arylalkyl having 1 to 10 C atoms in the alkyl

radical and 6-20 C atoms in the aryl radical,

NR!!,, OR!?, halogen, SiR'?; or five-, six-
seven-membered heterocyclyl, which comprises

least one atom from the group consisting of N,

or
at
P,

O or S, wherein the organic radicals R3-R!® and
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can a s 0 J substituted by hal ogens, NR11l 2, ORl11 or
SiR12 3 and/or in each case two radicals R3- R5 can be

WOOHHEdosti t h one anot her and/or in each case tPEF/EP2007/000096

radi cal s R7-R10 can al so be @onded wi th one another to
forma five-, six- or sevennenbered ring and/or in

each case Emo radi cals R13-R17 can be bonded with one
anot he? “tB T otan aal$9ebe sipstdtugederbyrendbogensi njR 2,

and/ orpp™ gacl; @a%e Jﬁ’@/cfradlrpaéac‘cﬁscgéeaf:@ob?%qjej’.d:a‘Mst b3

one anat her and/ in each case two radicals R/-
are bdhdeP™i PR BHédﬁﬂanﬁht%P?oPﬁP&hﬁFv@ndéﬁ&o%“ each

seven-dedderad h%tcﬁrdlﬁysd RT riid/icen |1 eaCheCasEndd® with
radi cal s R13- d with _one another to forma

five-,°"8F x-2b¢ etche b g hefér&cycl Yt X whiPéh Seven-

conprhmasb@Medeasﬂmpnendfon1hnonﬁabe gcosp cosi shdiigals

f N 11) S t h
ot ' hy o Gn Sge pAddleneedenly ofoRE- A9 Nem
oo~ §Averyl dikyl Ifi g VEROTbRT st ominicn t eyl in

radi cad,@Ndc8s20 At PAB: £Q1 L hR3agY! af@d'b%%ldle Wl one
wherein the organlc radi cal s R11 can al so

subst iR by A/ QFensPafPGh €8ER cEéR twlr%h%aﬁ ~R*

R11 cadralisendedbondadohe fa&bmhérf Itee-f Ofm Sk Xf DPeaber el x-
ring, R12 i hdepend ntl¥dof 0 anot

ve ember o) g deng/ each
hydrogen GBIk 5 @Yk ﬁ;l g22- éPyI
or ary¢@¢¢<y|tvrmvmagdllcabs 1R'E-Bt ons rien bbedazldkylvuth one

r adi CaAn@ﬂ‘f’eP %Q q‘. Akt 'ﬂ\;é“a aE?[L{ %Sr‘ C@Ev@ﬁd ﬁllbered
each case two radicals R12 can also be bonded to
a heterocyclyl, which comprises at least one atom

from the group consisting of N, P, O or S,

R independently of one another denote hydrogen, C;-
Cay—alkyl, Cz-Cyy-alkenyl, Ce—-Cyz—aryl, arylalkyl
having 1 to 10 C atoms in the alkyl radical and
6-20 C atoms in the aryl radical or SiRn3,
wherein the organic radicals R can also be
substituted by halogens and in each case two
radicals R' can also be bonded to form a five- or

six-membered ring,

R? independently of one another denote hydrogen, C;-
Cyz—alkyl, Cy-Cyy—alkenyl, Cg-Cio-aryl or arylalkyl
having 1 to 10 C atoms in the alkyl radical and
6-20 C atoms in the aryl radical and in each case
two radicals R can also be bonded to form a

five- or six-membered ring,

E!~-E® independently of one another denote carbon,

nitrogen or phosphorus, in particular carbon, and

u independently of one another are 0 for E!-E® as

nitrogen or phosphorus and 1 for E'-E?® as carbon,
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WOopad4seeiiar car bon,

five- or six-nenbered ring, E1-E3 independently of one
anot her denote carbon, nitrogen or phosphorus, in

and u i ndependently of on@®CaEP2HE000096
are 0 for E1-E3 as nitrogenyor_phosphorus and 1 for El
-E3 as carbon, X i ndependent|y of one another denote
fluorine, chlorine, brom ne, iodine, hydrogen,

C -Ci o-al kyl, C2-Clo-al kenyl, C6-C20-aryl, aryl al kyl

maVlnglddé§b£H@ﬁ9H§ IBfthgn@|thoEHchaHeﬁB@e6 29ubrine,
at ons |n t he ary%gradl

SCBRLE" oméﬂe'sdﬁgm B léb%%%‘i!%n 061 Gpzalkyl,
PF6 orCzbiﬂllk‘yahmnybor d]sﬂagd-rzg:ydnl oasyaadkihe Haehiwql $-10

X are 4f 0 t e ot

mdepeéndeﬁﬁ% R gcr?ge %&?’E enogT glroegg%o (glatoms in
C2o0~al iy | @ZY@ZO nbdengl, Ce\lFéﬁn- ar@lR arylSalkyl Ssosr'S,
havi ndhd (dr™E) Enat odfey | g iafk@%&{il%éadtea' B¢, 528 Cor

atons in the aryl ‘radical or SRl whef ei n ‘t he
or ganiRuHai BAR5CRESAdaR tdingo Fel eimseneduttde byadicals X

hal ogeqwse o1 £ na;bp@@pﬁla@8db@?ﬂMG@”QQBhabﬂ'engn%rt@ﬂéF%S and
in each case two radicals R18 can al so be bonded to

forma five- or sixnmenbered ring, R19 independently of
Riffe anbtcﬁmerd@eumtbyhpdr@g@nar@fth@?odahkyé hydrogen, Ci-
c2-C2 ary al hayi ng

10 C g(%zg gﬂl%Ilt’he Céq é bcké Jia’lltorrvsrP'FLalkyl
t he arRa@virgi éalto V\Jh‘ér Ei r@ttcm,s mlgahhe raédqydal sa®i@atanand

al so be sybsti taf eds by; hal pgens, ey ni LrQ9ens apd  sigr!e,,
oxygen-cont ai ni ng groups and in each casg two radicals

R19 caH'efSt? bet FondRedadif or &l 3 4®- Br sCRMmeapéredbe

ring, substituted by halogens or nitrogen- and oxygen-
containing groups and in each case two radicals
R'® can also be bonded to form a five- or six-

membered ring,

RY? independently of one another denote hydrogen, C;-
Czo—alkyl, Cy-Cyg—alkenyl, Cg-Cro—aryl or arylalkyl
having 1 to 10 C atoms in the alkyl radical and
6-20 C atoms in the aryl radical, wherein the
organic radicals R can also be substituted by
halogens or nitrogen- and oxygen-containing
groups and in each case two radicals R'? can also

be bonded to form a five- or six-membered ring,

S is 1, 2, 3 or 4, in particular 2 or 3,
D is a neutral donor and
t is 0 to 4, in particular 0, 1 or 2.

The definition of the variables R'-R and E'-E® and
preferred embodiments thereof is the same as described

above for the monoimine compounds of the formula I. The
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sisl1l, 2, 3or 4, inparticular 2 or 3, Dis a
neutral donor andt is O to 4, in particular 0, 1 or

wWO2007/0B8e81def i niti on of the variabl es R -R12 a®gTEPE®7/000096

and preferred enbodi nents_thgreof is the sane as

descri bed above for the nonoi m ne conpounds of the
formula | . Thedefinition of the yarjables R13-Rl7 is
deel ek s WesdDed HHARL §or R heRr adiléal §hR3- R&Beof as

dd&?ﬁﬁb@dr@b@ﬁeCﬂﬂﬁoﬁh@Srﬁﬁlbﬁﬁsf@grﬂp%<$% tﬂ@emon01m1ne

referr ments o e variabl es -

ST S8 A BBV Rork « hED? adiEas FRrh. MIPOgFTEnts

ctﬂwetlumsymabllesbmslfi-hi na)s coiposade afs tdesdoied aabove
S f | yachlieri mne articul ar

ﬂcv‘i orélhﬁe lparcccggrgsb X torﬂthel}en%entl on ymmﬁ”r‘?styr cPig(irgho)

GO xS @fetmuﬁdéosmbd &¥. meani ng t hose conpounds

whi ch conprise the unsymetric bis(imno) conpounds
according to the invention having at |east two imno

Byr ddps Prede r@bAY r LN Sof OFhi gﬁoﬁlﬁéemot igubBRFEdiERdar
dHlaminglenti cal manner. This relates to the

substituents or the substitution pattern of the
substituents, under the theoretical assunption that
Admotiig r di cdles tavemoian e fineghpetThe Ijizg:andsoh(plexes

ul m t chai t rr Q§|ggn
srerrt Pﬂgegsrt%pogindsgﬁhl c%aglﬁg%{]se'gﬁ?%? th q{[ﬂ%m S oflch
G Fom %}éﬁppéﬁé@meﬁmlccémsdll%%dlQCPmi?FalIHIl@/S beccording

pariied sHbeaauent IngviPRpsi | gegggara% XS, %i:@ups, the
%?rtl cul ar t he haI ogens, such as fluorjne, | ori ne,

HrCa bR net  afRt GhrondTE hed@ti nSpaFEiEUFgR in' an
o ror i deel armdnhre@:m Mehidl kgllaradi cad sthsucslm%tatmié‘rytts or

t%%é‘yé?b&t 0Pyl 4 t‘te\{*l nyle %I Yy dch WL 0, PSREYL: ¢
gan s ROGGFER Can BE (86
theoretlcal assumption that the aryl radicals can

rotate freely.

The 1ligands X result e.g. from the <choice of the
corresponding iron starting compounds which are used
for the synthesis of the iron complexes, but can also
additionally be varied subsequently. Possible ligands
X® are, in particular, the halogens, such as fluorine,
chlorine, bromine or iodine, and among these in
particular chlorine and bromine. Alkyl radicals, such
as methyl, ethyl, propyl, butyl, vinyl, allyl, phenyl
or benzyl, are also 1ligands X which can be used.
Further ligands X which may be mentioned only by way of
example and in no way conclusively are

trifluorocacetate, BF, , PFe¢ and weakly or non-

coordinating anions (see e.g. S. Strauss in Chem. Rev.

1993, 93, 927-942), such as B(CgFs5) 4 . Amides,
alcoholates, sulfonates, carboxylates and B-
diketonates, in particular Rm—CO—C(Rm)—CO—Rm, are also
particularly suitable ligands X. Some of these

substituted ligands X are particularly preferably used,
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Further Iigands X which nay be nentioned only by way
of exanple and in no way conclusively are

Wwot2097480eoacet ate, BF4 , PF6 and weakly or PCT/EP2007/000096

noncoordi nati ng ani ons (seeze.g. S . Strauss in Chem
Rev. 1993, 93, 927-942), such as B(C 6Fs) 4 - Am des,
alJ cohol ates, sul fonates, carboxyl ates and b- .
Rt onhhEY, A Spareheat PRS- €OFR (RhERD - cEpR 18asily
¢ €e 9 Biol art isewlaring sui sabkeaht@ands A . SgaRtQtularly
trhéa eerrsu(?stitﬁt %d Iigand X are gagti cul rl):(
Brererably GERITEE t neYar e*BbtaPnadie 4 omFERESSENES
@iree Bagl diyi decemsithlaa odtaaet, i rgf lsubstaneesisdpropanolate,
i rl referr e ' t hus exi [
@g%ﬁéegéé%?% éa%&%rlf%dede@?rgtkggﬂ%f all})e,stoe%e;r%éol 3?%,)%0““6’
et opanbl atetypheaekanatenapht hol ate, trifl ate,
p-tol uene sul fonate, acetate or acetyl acetonate . By
varg{i ng_t he radicals R18 e.g physical properties, _
BUcHazd 199 ubiei R diGH DHelfi net §- adjusticP L pRSSPBIrE ies,
:GDTt?Jam:s cwmbﬁﬂ&ugn} ﬁ:allalsaearﬁ,qe‘lqr h@dﬁlﬁrﬁtfd. thessible C-
ol | owi ng: - C20~a : erein the yl can he
%Jf%aerélrcor Souga%%c?h%%en%%ch%vg e. Y et HyIX ~ efRyfPLe,  the

o btopyhg: i Sotopyl kyd, buthglreiinsa-Hrutalkyl ecénbbeyllinear
R M A T L A L S
REIFRY tan iy CLORHENA, giteup 83ty lsubsrivapetl,, n-
iseteil As a-8epeyal opriopsiey1 Cychohghane, GydLpent age, n-
Sasipae ovaloispione crdonsiane. eyel onenane o,
den | caeay, acyiHCeo-oar il agched and at hantgouit webondscah as
85! Tt or MGl R ASIDS | UGB ke ) pyd1Bbbbune,
eyel opernieay| cy®lchsrbeasl , cegtpooteenmyl @yclononane or
&y&1 89s48di g8yl .c,08,£20madyy 1, Wadlegiel rf henar VA1 ¥adi fakan
be linear, cyclic or branched and the double bond can
be internal or terminal, such as e.g. vinyl, l-allyl,
2-allyl, 3-allyl, butenyl, pentenyl, hexenyl,
cyclopentenyl, cyclohexenyl, cyclooctenyl or
cyclooctadienyl, Cg—Cyo—aryl, wherein the aryl radical
can be substituted by further alkyl groups and/or N- or
O-containing radicals, such as e.g. phenyl, naphthyl,
biphenyl, anthranyl, o-, m-, p-methylphenyl, 2,3-,

2,4-, 2,5- or 2,6~-dimethylphenyl, 2,3,4-, 2,3,5-,
2,3,6-, 2,4,5-, 2,4,6- or 3,4,5-trimethylphenyl, 2-
methoxyphenyl or 2-N,N-dimethylaminophenyl, or

arylalkyl, wherein the arylalkyl can be substituted by
further alkyl groups, such as e.g. benzyl, o-, m—-, p-
methylbenzyl or 1- or 2-ethylphenyl, wherein if
appropriate also two R!® can be bonded to form a 5- or
6-membered ring and the organic radicals R!® can also be
substituted by halogens, such as e.qg. fluorine,
chlorine or bromine. As Si-organic substituents SiRrR%;,

the same radicals as listed above in more detail for R'®



10

15

20

25

30

35

can be substituted by further al kyl groups and/or N-
or O-containing radicals, such as e.g. phenyl,

woraptasagdl, bi phenyl, anthranyl, o-, m, p-net POTER27/000096

2,3-, 2,4-, 2,5- or 2 ,6-dipethyl phenyl, 2,3, 4-,
2,3,5-, 2,3,6-, 2,4,5-, 2,4,6- or 3
, 4, 5-trinmethyl phenyl ,,2- methoxyphenyl or 2-N,

N RASHARER ndigfenf |+ orl far pPRTIOPE Lakifer ditn BA60  being
[:ﬂi’yé.hiadlké” f@anbtbfb 81|abestft<§ ubed H&hd‘éﬁfltgsr faJlﬂfryl a%rsaupér 6-
such as.e.g. ,benzyl, o-, m, pnethyl benzyl or 1- or
%ﬁéﬁ?ﬁﬁ%henﬁﬂPQWhereFHCPf aﬁﬁfopr?a@e al sbrtMetRYssddnl.
&nidthu&xﬁlgﬂfrrn1auﬁyl@ﬁn?tm@gbeﬂ@g,r!ng andbtibelsilyl,
/ I I cal s. R n e supstltute .
ARG e atesatta i BT AN e Lt TN IR
A-§181abryani gushbsrd tuer gl Si REBSL, h-Rudmy bane-butyl,
treaxoh%t%yl?ﬁ ﬁﬁ&éﬁgygpo‘ﬁethyH‘?r%—91%&)%'})1 fHq R Ecty1, as

possi bl e for if_ appropriate it al'so belng

Wolslsi dF e VEBY Le we IRI t PPRZBbndRE PHFYImars-pPepferably
Usheredradigal surl .as e.g. trinethylsilyl,
triethylsilyl, butyldinmethylsilyl, tributylsilyl,
triallylsilyl, triphenylsilyl or dinethylphenylsilyl .
Te Cnondleky| s sath lagyametshyK, @dpwmds n-gropple, oxidation
fE&&ﬁyEftf“é'qgaﬁﬂ @thHQ@Qe$'Qe@Me Qfg§gt%aﬁﬁg¥ be
n-octyl, as well as vinyl, allyl, benzyf and pheny

Hrad §5F efi@r aBeHebsed tarmadi ddles ®Ri8datThe nieber fof the

igangds X depgpdsaenyt Iae;t%ed%tdn@ﬂé@éeli_@fuélhlsliPOQnown
The nunber s thetiﬁore_cannot be stated in genera ,
GRS PIhECBXPUALIGH Fovél o Tte HAFV Gy complexes in
wrate ythealdxy detiiore Teupl exess snatsuablryckponal tiot BRat
r skill.ed in _the art. However, cponplexes in whigh
(gﬁe§%%1dacﬁ&%b ef&téiﬂﬁg n8€DCO?r3?po§8 t%mPﬁgyegf t%3Ch
R Vexgat ghpsttloan Besodsbiaatpl oyedxiSuctedoapFexdéngly
AN Pe Pe hedueed o0t  oxirdinZ edRGeardi ngl Ve BY oxidation

suitabl e activators. Iron conplexes in the oxidation
level +3 or +2 are preferably used.

D is a neutral donor, in particular a neutral Lewis
base or Lewis acid, such as, for example, amines,
alcohols, ethers, ketones, aldehydes, esters, sulfides
or phosphines, which can be bonded with the iron center
or can still be contained in the complex as residual

solvent from the preparation of the iron complexes.

The number t of the ligands D can be a number between 0
and 4 and often depends on the solvent in which the
iron complex is prepared and on how long the resulting
complexes are dried, and therefore also may denote a
number which is not an integer, such as 0.5 or 1.5. In

particular, t is 0, 1 to 2.

Particularly preferred unsymmetric bisimine compounds
of the formula IV are 2-[1-(2,6-dimethylphenylimino)-
ethyl])l-6-[1-(2-chloro-4, 6-
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| evel +3 or +2 are preferably used. Dis a neutra
donor, in particular a neutral Lew s base or Lew s

wOo00H)808ich as, for exanpl e, am nes, al cohol s PCEEP20G5/000096

ket ones, al dehydes, esters,psulfides or phosphi nes,
whi ch can be bonded with the iron center or can stil
be contained in the conplex as residual solvent from

{Hee thepahery bhoro aEhY L bRYESABNEXes. The namnbér (245 6-
ﬁfmméimﬁuphzﬁypﬁm%ﬁa @tnymbes b@&ﬁ@eﬁh?o§6d44fﬁnd

e ends. on iCc

P e B hO RSBV ORBYFRELFBsl 21 hi- bbnhr 788t Ry 1-
ghanyﬂlmmhoaadhyhbfé#QRe(aLsedmayldEDeﬁe a nunber

j C 0.5 or 1. 5

paH%PE%ﬁeggi%ﬂPnbgégggi 8§ggglg§ftlcularly pfe err(2 4,6~
Ungyeiney kpkke by 5imi ne) ebhpdlinds [&f (2hé -Hocmlloao-\é-ar e

ﬁ%tﬂggpﬁgnyﬁlﬁiﬂg QMB?@?E¥&&H&H@) ethyl] -6-5L11 (2, 6-
oro-4 I met en Ilnlno) et hyl ] pyrldlne
T¢thﬂgm%pY%%mh%?h9¥bﬁéh rhiné¥ -ebAprp-96- [ 1-
mékmvupmémﬁilﬁlnepaehpyhppemahha;no) et hyl ] Q?EEdkg$4,6—
nyl i :
EE%&%%Péj%P%ﬁY%bT ¥ngﬁ¥¥b— ‘E?‘é? ¥ﬂ£§§rﬁdlne 2-
fathy PoHdeyl iminei ayhphépykidine) ethyl] -6- [2-[12,2,6-
t hyl d
B S e A L RO POV b T OB L8 P b e chiy -
RU?QY#%W%P@leﬁ@Yh théﬁynﬁnlno) et hyl ] pyrldlné 1-(2,6-
é&&étﬁ§h§méhy1£mﬂﬁéh&kﬁp@mybLmanh 8Bl 4-, G- dh%ethyl—

eSO G St PRV Bo b 1ot oy "oty 62 a2, 4, 6-
t(ﬁrrméﬁkwbpl@emltmmheeyhym A6} [ethytbrpyoi-di, me.didve il -
é%%%i&lﬁgh h¥hg2§%¥ %n%ﬂ%% ::Ezl% pSrlg}ne(ZZQrﬁg?(é’6_
12memhfﬁpm¢mﬁthyhphehyVﬂhrﬁolletEybﬁoms-6[methyl—
By OIR: Aoy Se i B DYl dine, 2-[1-(2,4,6-
trimethylphenylimino)ethyl]-6-[1-(2-bromo-6-methylphe-
nylimino)ethyl]lpyridine and 2-[1-(2,6-
diisopropylphenylimino)ethyl]-6-[1-(2-bromo-6-
methylphenylimino)ethyl]pyridine.

The preparation of the iron complexes is described, for
example, in J. Am. Chem. Soc. 120, p. 4049 et seq.
(1998), J. Chem. Soc., Chem. Commun. 1998, 849 and
WO 98/27124. Preferred iron complexes of the formula V
are 2-[1-(2,6-dimethylphenylimino)ethyl]-6-[1-
chloro-4, 6-dimethylphenylimino)ethyl]lpyridineiron
dichloride, 2-[1-(2,4,6-trimethylphenylimino)ethyl]-6-
[1-(2-chloro-4, 6-dimethylphenylimino)ethyl]lpyridineiron
dichloride, 2-[1-(2,6-dimethylphenylimino)ethyl]-6-[1-
(2,4-dichloro-6-methylphenylimino)ethyl]pyridineiron
dichloride, 2-[1-(2,4,6-trimethylphenylimino)ethyl]-6-
[1-(2,4-dichloro-6-methylphenylimino)ethyl]pyridineiron
dichloride, 2-[1-(2,6-dimethylphenylimino)ethyl]-6-[1-
(2-chloro-6-methylphenylimino)ethyl]lpyridineiron
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phenylim no) ethyl] pyridine, 2- [1- (2 ,6-
di net hyl phenylim no) ethyl] -6- [1-

WO(2001080083- 6- net hyl phenyl i mi no) ethyl] pyri di n@CT/EP2007/000096

2-[1-(2,4,6- trinmethyl phenypynino) ethyl] -6- [1-
(2 br ono- 6- nethylphenylinino) ethyl] pyridine and
[1-(2,6- diiso ro hen i mno)_ ethy Il - 6- gl-
C{lch&%éod%k et h Rroye erwphepyt inine) etiye) -6-
prepm@ml@flooé h@@hyipﬁeQQMh&ﬁé$elt§ydq ?rllléﬁd)elfIan

FUSRE P19 LTt C RS Sinintote nuban ngb e LR LS

98%ZZiQMlofbeﬁemeedylphanymmmhemesth&lﬂb@ﬂﬂﬂmnéﬁxdﬁ

AP B g, o L AT I ) el e o

b eomet 4 ob-dimatbyigbenglipinof2thyl ) pyridineiron
&&éﬁl@?ﬁ@&lphgﬁyqlfQZuﬁ Gﬂ$?4 etﬁ?l&ﬁen?glﬁbheﬁgtﬁyl] -6~

di met hyf phenyl’i m no % di ne
Eﬂc h? P ¥ R8O~ 4. 6r<ilm(3§h3/épapﬁ§ RRL PR AFENYA] Ry igtimairon

dfchldride, 4214[Clh192065dffﬁém§llpﬂ€@ryi/l%ﬂﬂb gthAyh] -6-(1-
%rldlnel on djc

BEQPOT t%?FBHgRQFPMEhB}HS fopy1gyrigingsron
d&chb@tnd@,6 réet iyt phehyé+or irog tley yhénpytindhoeetagl ] -

I t
BN o Ao
¢ oAdidcM ot ideZ, @-d{qsommpsdlphenyllmlrw)ethyl]
65EII(?EEP&ﬁ@hénMétH&TB%eﬁ&@Xhﬂno@etk%l pyrldlnelron '

2- chl or 0- 6- net hyl phenyl i mi no) yl.] “pyridi neiron

it dF 1R, ©3- tPi PEEthUé?FséﬁpéﬁVﬁﬁﬁénﬂﬁ|ﬁﬁ%9r°mldes
ethyl] -6- [1- (2-chloro-6- nethylphenyllnlno) et hyl ]

r|d| ei ron_dichloride .
P by BRERET T RF noj CefRgHID. efo( 15he,. psgBtion,  in
Q@EUl@@lhylphemmmhmnms et hpvlingyri dehectonon-withdrawing

bl predingt bin, (Zarto S TEMAIER T d8ko  cne
%@*@¢TP%&¢%@9neFF@@%m%ﬂﬁcn?@m@ogndfl J{Qy good  yields.

ﬁhﬁ&ﬂ@fﬂdf@heﬂhblMd¥ﬁlﬁ§hﬂb]ofﬁtﬂélmon01m1ne compounds

éﬁ%é#%?%aié PGl PhelRg) phaly 4w ot & ngFf of

precipltate formed, which usually comprises
exclusively the monoimine compound, is often
sufficient.

The monoimine compounds Ia are thermodynamically very
stable and can be reacted with further aniline to give
the unsymmetric bisimine compounds 1IV. If monoimine
compounds which are not substituted by electron-
withdrawing radicals in the ortho position are used as
starting substances, a further reaction with further
aniline usually leads to mixtures of various symmetric

and unsymmetric bisimine compounds.

The unsymmetric iron complexes V show very high

polymerization activities. They furthermore show narrow
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[1- (2-brono-6-nethyl phenylimno) ethyl] pyridineiron
dichloride and 2- [1- (2 ,6-diisopropyl phenylim no)

wWOoe0pn/ospost 6- [ 1- (2- br omo- 6- et hyl phenyl i m no)PCERP20(7/000096

pyridineiron dichloride or she_particul ar di brom des

or tribromdes. Wth the processes according to the
invention, in particular, anilines having

mQ et r B3RS t AUBARILRY t4 @St | 2n@nteokepn kB0 WRights  in a

omeerdietch t9 £ Hece8h1€SPeRdhaEy MBaLNi ne conpounds
in good yields. Furthermore, the working .up of the
nonoi m ne conpounds obtai ned i s consider abI y sinpler,
Tared fron ecomglekesofv tdecqremigi tat ehéommxénmf&rchcan be

djsse%al %’ HEF[IS%?L%e%Xd Si velly téﬁurtrgonm rgorgne cor oun a
su

I's of i cient e bnoi m'e conpsings’ 14 4t e @
aater Ity n2ys eeih | §ove tes todlsl fe na b lgame hiez a eben edetahyst

J?Héémg @BU'J¥§£ E%Qy%%§1Q%%¥@%ﬂ&$ﬁ$P%§EHén%t least

conmpounds | i m ne conpounds
AifbstiR e&%%@%ct?%nvﬁ@%dr%%?%gl@ adY cal 8Pt hoppely an

dlfdahﬁcpoélrt | Do 24 &n U8 €t i xitar t bpglgﬁagn@ncslse ®r more
reacti on vvltl further aniline usu %/oleads to

rther
bR of OREGhE YT | B Al Ay HRSLr IH S Dot
g:mqmuhdsz The IJBlswfrraﬂre cpérdodtonpheies dhdhoprvenylly

Iy;:riqr i e Th urth pre show.
narrovvm)l ar rré?sts di SS?Jﬁ“lttbutl ongogndg%te) eculgé merﬁ%anon
Havea thegref owe chursheéavorabbecfhofonndy uses. The iron
conpl exes V according to the invention can be used by

t hensel ves or with further conponents as a catal yst
Bt ehPRoFOMRE S ef i i pdltyRerdi 24t i BRMe caraPysthasyseehy 2

ifes' pb&ﬁzm@rﬂ@aktfmfd zattonieonprdrsd ngaat tie@st HNebkbaBht
t he, opti onal :ay an o anij

C lex O II’ romula V

e T RS R S (Pudebr Eo Pe
apte omal | giepéagr aorgparkt @Iolqme[mmadaoof activity. The
catalyst system therefore furthermore optionally
comprises one or more activating compounds, preferably

one or two activating compounds.

The activator or the activators can 1in each case be
employed in any desired amounts, based on the iron
complex V, and they are preferably employed in an
excess or in stoichiometric amounts. The amount of
activating compound(s) to be used depends on the nature
of the activator. The molar ratio of iron complex V to
activating compound is conventionally in the range of
from 1:0.1 to 1:10,000, preferably from 1:1 to 1:2000.

Suitable activators are e.g. compounds of the type of
an aluminoxane, a strong neutral Lewis acid, an ionic
compound having a Lewis acid cation or an ionic

compound having a Bronsted acid as a cation.

The compounds described in WO 00/31090, for example,

can be employed as aluminoxanes. Open—chain or cyclic
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group 1, 2 or 13 of the periodic table and optionally
further catalysts suitable for olefin polynerization

worzayzospeser ef ore furt hernore been found. The i PGA/EP2007/000096

conplex Vin itself in some,gases has only a | ow
pol yneri zation activity, and can then be brought into
contact with one or nore activators in order to be
Yl X plcyreybd pél ywhe | geniess lacfpvinuyaeTheX) or
catplysé syst esnihenof guechyithernore optionall'y
conprises one or nore activating conmpounds, preferably
one oﬁ?\ngac i vati ng, conpounds. The activator or the
acti vatorsAt @frﬂmaeh—ﬂé e be enpl(®yed in any desired
anmount p/ﬁésed on the'iron complex V , and they are
preferably enpl oyedg®n an excess or in stoichionetric
anounts. The anount of activating conpound (s) to be
used depends _on the nature of the activator. The nol ar
ratio of irpn conplex V {o activati () conpound is
conventionally kn tRF]range of from1:0.1 to 1:10, 000,
preferably frem'1: 17t dl 1: 2000. Suitable activators are
e.g. conpounds of t*g)type of an al um noxane, a strong
neutral Lewis acid,Ran ionic compound having a Lew s
acid cation or an ionic conmpound having a Brnsted acid
elaefr‘?tPﬁﬁr—]R"thnéggERHPg%lgesgf' bo%gel rlmvg%hoeor/ de%%%te a
or exanpl e, can bée enployed aS al um noxanes .
Qpen- chai n dfhi-Gschil&alunigoxane cpwpbemddblyf tdhe methyl,
general formayae (X) peky (Xl hrar g Landd,aul agtyysui tahhe 1
wherein RLD-R4D i ndependently of one anot her denote a
G - 06- al kyl Eﬁ’%%s,e’bg%felaé‘bl yiatesehyl framyl 1 bty 40,
or isobutyl wreofwralgngd 4 teppesents an integer froml
to 40, preferably 4 to 25. Methyl al um noxane is
particularly suitable
Methylaluminoxane is a particularly suitable

aluminoxane compound.

The preparation of these oligomeric aluminoxane
compounds 1s conventionally carried out by controlled
reaction of a solution of trialkylaluminum, in
particular trimethylaluminum, with water. As a rule,
the oligomeric aluminoxane compounds obtained in this
reaction are in the form of mixtures of both linear and
cyclic chain molecules of different length, so that I
is to be regarded as a mean value. The aluminoxane
compounds can also be in the form of a mixture with
other metal-alkyls, conventionally with aluminum-
alkyls. Aluminoxane formulations which are suitable as

activators are commercially obtainable.

Instead of the aluminoxane compounds of the general
formulae (X) or (XI), modified aluminoxanes in which
the hydrocarbon radicals are in some cases replaced by

hydrogen atoms or alkoxy, aryloxy, siloxy or amide
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al um noxane conpound. The preparation of these
ol i goneri c al um noxane conpounds is conventionally

wocanreseesiout by controll ed reaction of a sol utPiCarErR2607/000096

trial kylalum num in particphar trinmethylal um num

with water. As a rule, the oligoneric alum noxane
conpounds obtained in this reaction are in the form of
%3 ofabot RUFAEEMOZRd @JEId ¢ Rehai empbbeed| egsof the
shdffesept. | ength, so that | is to be regarded as a

nmean val ue. The al um noxane conpounds can al so be in

the formof a mxture with other netal -al kyl s,

Tontwest ipratd g Wi:i?}rbn&la@l@iolﬂx@ﬁ&}dﬂ/h%e Alngn Ae¥anecomplex V
ti are suitable, as act i vators are
Jrg#nnrgllr‘% a?ﬂﬁuobta Nrant P HE 2at” of "PHE gl G HbxRRat the
aﬁﬂnmaUndsa©¢0th@egnaenalalomnmume fxpmor thixl ) aluminoxane

ee}gggctm‘?@sal UPhROXARGS | 1 1M iG] dimdwg@{?fn contained
[ ace by

cals are in sone cases rep hydr ogen at ons
Hre g Koxy, ant yItdy, Jsﬁqrbxyfr@mal’ﬁh@er&d-'oélal soggpdex V is

édﬂﬁéﬁii@ﬁ&lﬁj{/SQrbe terep! Qﬁageasofhefla&ﬁl \llatlor to | bobas1,

R P SAoas 2eh i S ook Bt e A obfothe

Jreatqeo det feen a0 uin hromiboom.t he al um noxane conmpounds,
i ncludi ng al um num al kyl still contained therein, and
the iron fromthe iron conplex Vis conventionally in
Pe hEurtinge bYPer o Bul tad 120Gt vairaferabd ytheospiballed

é%%&é&uﬁ@@ok@n@ért'oﬂﬁgée'n(&ﬁ? r gage 9re%a%%620 lfor

further type of suitable actjvators are
?*\aé“@oecaPVeé R Fri Ry #funf FoRafes toTHese eG@wipalents of

vpaue@a; egrefteraetgnmmi 5 by add tépniwh1En08 @5 wHdr 2per
qul va ter

ents_of pr. efe abl.y
SHVEL M so Bt fBEPpEr S G Vil A BT U RempeEndn <0
gﬂk@i@mhmrnuﬁmnnﬂpbunglalnmlnum, at low temperatures,

conventionally below 0°C. Such compounds and their use
in olefin polymerization are described, for example, in
WO 00/24787. The atomic ratio between aluminum from the
hydroxyaluminoxane cdmpound and the iron from the iron
complex V is conventionally in the range of from 1:1 to
100:1, preferably from 10:1 to 50:1, and in particular
in the range of from 20:1 to 40:1.

Preferred strong, neutral Lewis acids are compounds of

the general formula (XII)

M2DPy 1Dy 2D 3D (XII)

in which

M2P denotes an element of group 13 of the
periodic table of the elements, in

particular B, Al or Ga, preferably B,
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particular triisobutylalumnum at |ow tenperatures,
conventionally below @C . Such conpounds and their

wowee7/48008al ef i n pol yneri zation are descri bed, fPEA/EP2007/000096

exanple, in WD 00/24787. Thggatom c rati o between

al um num from t he hydr oxyal um noxane conpound and the
iy,on fromthe iron conplex V. is conventionally in the
¥angd ofarfq’d?n 1T¢PE8SEDs; NYPFrIR ablCy-Eromliyl, t §6-Cas-

50:1, and in pastieyl ankiynatria ,r angel Ofk§1 OMa0od1k91 or
40: 1. Preferred sgrongg1 neutral Lew s acl ds
I

r
conpounds  of t hB2Y8AEY Al PO RR al?‘xlela)C XED%CD 10 ¢
(XI'1) in which A/E&nden'lnt meamledemanrm@ H;Stof 20 C

the periodic tanC étnh %e%%a rt| cuI % orlne’

Al or Ga, prefera reprlése
hydr ogen, Gi - O@hébkyhe C6- @Jsamnarqll akkyl atydiine, in

aryl al kyl, hal ogggﬂcglialgal oar )Ha %Vﬂ.n);‘ldg%l n eaCBé%%%‘%a%ly

to 10Catoms|nthe [ kyl radica to 20 at ons
in the aryl radP@ﬁF,aféPOFPBB?PHé, chlorine, bromine or
i odine, in particular haloaryls, preferably pentaf

uor ophen Furt her exanpl es of stron neut r al
PP PR e ip L R of bORH - WOTOBE 5600 BEF s Ghd 27
henokoned, isugh 86/81090tri al kyl borane, triaryl borane
or trimethyl boroxine, are suitable in particular as

activators. Boranes which carry at |east two perf
Bovriaat eandr yoratines s aructpaets cel-arl ytpiefl&yadbloyane,

@FP£nygorgggpoHFdstQEmEBﬁy988§6ﬁhngor”HE@ (Xblikaile in
whi ch” X1D, X2D and X3D are identical, for exanple

| e
BT pherlf boPan@civaiqus f PobRBBReMPL b ey at least

two perfluorinated aryl radicals are particularly
preferably employed. Compounds of the general formula
(XIT) in which X', X?® and X°® are identical, for
example triphenylborane, tris(4-fluorophenyl)borane,
tris(3,5-difluorophenyl)borane, tris(4-fluoromethyl-
phenyl)borane, tris(pentafluorophenyl)borane,
tris(tolyl)borane, tris(3,5-dimethylphenyl)borane,
tris(3,5~difluorophenyl)borane or tris(3,4,5-
trifluorophenyl)borane, are particularly preferred.

Tris(pentafluorophenyl)borane is preferably used.

Suitable activators are preferably prepared from the
reaction of aluminum or boron compounds of the formula
(XII) with water, alcohols, phenol derivatives,
thiophenol derivatives or aniline derivatives, the
halogenated, and especially the perfluorinated alcohols
and phenols being of importance in particular. Examples
of particularly suitable compounds are
pentafluorophenol, 1,1-bis-(pentafluorophenyl)methanol
or 4-hydroxy-2,2’,3,3',4',5,5",6,6'-nonafluorobiphenyl.
Examples of the combination of compounds of the formula
(XITI) with Broenstedt acids are, in particular,

trimethylaluminum/pentafluorophenol,
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tris (3, 5-dif luorophenyl) borane, tris (4-f
| uor onet hyl phenyl ) borane, tris (pentaf |uorophenyl)

WOROPHIBe081t ri s (tolyl) borane, tris (3, PCT/EP2007/000096

5-di net hyl phenyl ) borane,-tpgs-(3, 5-dif |uorophenyl)
borane or tris(3,4,5- trif luorophenyl) borane, are

articularly preferred. Tris ent af | uorophenyl)
Y 2 BB RYE iybaééa.enga%faerepa@w\lafn@rt@a@roé

wﬁﬁeemapia/lmemred ﬁp@ﬁkaGZEEaQBI gn, af  al gm mympror

1 o so for f\#lx W}th %gr
?% %?y Erlv Y13 HidphERoPe ke F vaPFoBESNOl
Qn anlI|nerdespbatw&eiumﬂh@dﬁﬁauymﬂﬂuntoghﬁhol or

f&ﬂ@&{ﬁfﬁ’urﬁi‘&@rﬁﬂ hwam?&@grg' 50 0' ndspgen%l % -

|Q€ ortance’in partrcu
kﬁﬁ%ﬁbyp%%thbhﬁdééﬁﬁeunds are pentaf
Iuorophenol 1 ,1-bis- (pentaf Iuorophenyl) nethano
or dr oxy- 2 2 4! 6 6 ' -nonaf
%oﬁ%f)r/*b%nwl’taﬁksrrﬁﬂéguam ﬁ@%éﬁ%%tquwnds of the
mmomdsxpi 1 he!™ qrsmana dHXIdnou 1 hSLBfIQe@§; eﬂbraékgiﬁple,
arti.cul ar rine, thyla
LoPSERahorCi ot g BT Ui s Bhetar 2cids having
p&m&hptmyat)edretémambl rac.’rmcmaltsh,yl aluum nawsl, 4- fiydr ogyaidple,
i) 0B, 'bodhg Smefeionfd: 16 o3 R0RA] ,Luor obi phenyl,
i &t hy al um nutd penta? uoropﬁe
triisobutylalunlnunipentaf Iuorophenol or

gﬂﬁ@ﬂ@Y'@é@ﬂ}QlU”téw1@ a@h@%dr%ﬁﬁé% Zare 3, §u1t§blé ’as
6’ - oct af Iuorgﬁjggen hydrate. In further suitab

T S Hor GRS S S5 RS | BRAARATEx fyom . the

mummn o®H gr auporsuabids,wiftar ewanpé@ulvmbﬂtgn of an

QﬁhQS Ori?y Id? tgprlcﬁggéfrﬁaVIn%gﬁgl from the

Fuorihat ed ary dfital’s:® suc
K&aﬁﬁﬁﬁBOHfkﬁnnglmmumxmﬂduaihxhtchhamwdieqngvalents

deutnal o Lewl Sfﬁ?éldf'né(\@é&h ane s gméhgaés s&%ssyaw;ﬁgted

are also the reaction products fromthe reaction of a
%ﬁﬁQﬂquﬁQPRWWQQIMDS%a%lv%fen@%n6¥fh%0rophen01 or bis-

(pentafluorophenyl)boric acid.

Suitable ionic compounds having Lewis acid cations are
salt-like compounds of the cation of the general
formula (XIITI)

[COP)*) 0105+ . Q.1 (XIII)
in which
M3 denotes an element of group 1 to 16 of
the periodic table of the elements,
01 to Q, répresent singly negatively charged

radicals, such as C;-Cpg—alkyl, C¢-Cis-
aryl, alkylaryl, arylalkyl, halocalkyl or
haloaryl having in each case 6 to 20 C

atoms in the aryl and 1 to 28 C atoms in



10

15

20

25

30

35

alum numtrial kyl or the reaction products fromthe
reaction of an alum numtrial kyl with two equival ents

WOR0#080e8di d fl uorinated, in particular perf | PEATEPROED00096

car bon conpound, such as penpat | uorophenol or bis-
(pent af | uorophenyl) boric acid. Suitable ionic
conpounds havinghLemﬁs acid cations are salt-Ilike

conpounds of thEh@ati®dhkvt tKeddeddral EorbmrgycXppilkyl,
[((MBO + )QLQ2 whlcthdﬂﬂlfXbbbkob&ﬂM@éﬁbéBng%@QE%%ed

an elenment of g oup t he r|o t abl e qof

the el enents, oc’thlP e?)f}é%t{:‘ntgré? 98| y C1-Cas-

char ged radicalslksxyh asCEHC@QSrgﬂbyb, CorCl5siampl , or

al kylaryl, aryl | gal kyl. or hal oaryl having in
BoEnr s 8PS Fhe

each case 6 to aryl and 1 to 28 C
atons inthe al kyl radical, C3-Cl0-cycloal kyl, which

gan if approDriQégfggeEHQSthBHESQrgy Eh- o olal%ﬂ 6 and
groups, hal ogen, -C2 koxy, C s-aryl oxy or

silyl or mercaptyl groups, a represents integers from

4 to 6 and z repepseBkatknt egeegekcom@ok0 ® ard ds and
corresponds to the difference a - z , but wherein d is
greater than or equal to 1 . Carbonium cations,
@xoniun1cationscandespbﬁdsimmlmmd(ﬁmfﬁﬁr@wﬂé as- z, but

cationic transi t al arti I
suitable. The t%#%gegglget% I %ﬁ%%E¥Q$£ é%l§§¥Q5 fo 1.
cation and the 1 , "-dinethylf errocenyl cation are

¢ Orben DBRt | NAd dilk parblx%lﬂll% Togyipheferaldly Bavgonium
ggglgggrggn%kgqg §§u25§55323 gg;n51tlon metal complexes
are particularly suitable. The triphenylmethyl cation,
the silver <cation and the 1,1'-dimethylferrocenyl
cation are to be mentioned in particular. They
preferably have non-coordinating counterions, in
particular boron compounds such as are also mentioned
in WO 91/09882, preferably tetrakis (pentafluoro-

phenyl)borate.

Salts with non-coordinating anions can also be prepared
by bringing together a boron or aluminum compound, e.g.
an aluminum-alkyl, with a second compound which can
link two or more boron or aluminum atoms by reaction,
e.g. water, and a third compound which forms an
ionizing ionic compound with the boron compound or
aluminum compound, e.qg. triphenylchloromethane, or
optionally a base, preferably an organic nitrogen-
containing base, such as, for example, an amine, an
aniline derivative or a nitrogen heterocyclyl. A fourth
compound, which likewise reacts with the boron compound
or aluminum compound, e.g. pentafluorophenol, can
additionally be added.
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particul ar boron conmpounds such as are al so nentioned
in WD 91/09882, preferably tetrakis

WO(20etas8add1iuor ophenyl ) borate . Salts with PCT/EP2007/000096

non- coor di nati ng ani ons canzal so be prepared by
bringi ng together a boron or al um num conpound, e.g.

an alum numal kyl, wth a second conpound whi ch can
TRkt wEOBPORBAE hdtOR RS aPuRPAtAMat G dsy react cemions

ergfenabey, Lﬂ%éﬁiéé”hQV@OWRQHQ%dMHiHh€£H@$c@ﬁnterlons
e bor n_conpound or

on Z|nﬁ$|on|c conpoun wﬁth tH
CoBdi, O8. ¢ it itshe sr&ﬁﬁ St R, Peeferred
Dlp)t pamdlilcy larhase, tpeefmmyecanaoﬁglanlR’:referred cations

Qférerncﬂnhabﬁth %Suﬂ%HEﬂx?s for EX@HH %btﬁglcyclo—

am ne, an anili rivati've or’ a nitrogen
et ek aEpenyum, aAdféhMmmwmfnmmmk@w ge well as

JEALT St WL &hethereao%@m%q o 18lsyni num conpound,
e.g. pentaf |uorophenol, can ag |t|onaIIy be

added. | oni ¢ conpounds haV|ng Brnsted acids as cations

Poehelads Y havkewd senhavecnUbEnor HeharbbycaQuRt ersQas. as

THE pat o] A A7 gt nd oy CHETAAY el & S of ‘i 2

aceiNatdkdj met hyiani | i nipagtidular dimethylanilinium

%%t%ig@éﬁ§%gggl Fe§¥£@ lglolfgltgEg'nyen&erlvatlves of

I met enzyl anmmon n1as we
the two nentioned | ast. Compounds havi ng ani oni ¢ boron

pﬁé?é@ﬁ&@'Ybﬁicsﬁ%ﬁl@%ﬂﬂf%‘Eﬁ%ﬁﬂfggjb@ry¥%§7§ﬁgéﬁ carry
are_al so suitable _as activators,_in part|CU ar

YF nLEASFaflPi Redh G E RIS el of 2¢Fayp- Particularly
boe £t abediz ebapobnakerded Nﬂ{rﬂcﬂ:uﬁé:ﬁwm@ism@ﬁmr ts@rakis-

h I f [ .
P aT L O P e P PRy b far erihor Sotpbthie By B RiFe¥hyl-
CRE Holmex hyhmmohininum teetakkss ( ppenaéiubuopbphgaybprate,
I@%%%ne@ﬂ?lﬁéﬂ@?h%&n}ﬂna‘lum'\"?ég?&f?i’g‘?%gh’eg?@@o?m%hlw

tetrakis Eentaf uor o
borate or

rityl tetraﬁlspentafluorophenylborate

It is also possible for two or more borate anions to be
bonded with one another, as in the dianion [ (CgFs)2B-
CﬂQ—B(CGFﬂz]}} or the borate anion can be bonded via a
bridge with a suitable functional group on the support

surface.
Further suitable activators are listed in WO 00/31090.

The amount of strong, neutral Lewis acids, ionic
compounds having Lewis acid cations or ionic compounds
having Bronsted acids as cations is preferably 0.1 to
20 equivalents, preferably 1 to 10 equivalents, and
particularly preferably 1 to 2 equivalents, based on

the iron complex V.

Suitable activators are also boron-aluminum compounds,

such as di [bis (pentafluorophenylboroxy) lmethylalane.
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N , N-di net hyl benzyl ammoni um tetraki s (pent af
| uor ophenyl) - borate or trityl tetrakispentaf

WOl 0or@pésany| borate . It is also possible for PEI/ER2007/000096

nore borate anions to be bonded with one another, as

in the dianion [(C 6F5)2BCeF4- B (CeF5) ]2 or the

borate ani on can be bonded via a bridge with a
SOrf&pPenfingt i DHEP" oR bUPLBATt ORPPINE AR adésclosed,
Fort beampuel abhewacbidyakang .are |isted in WO 00/ 31090.
The amount of strong, neutral Lewis acids, ionic
conpounds having Lewis acid cations or ionic conpounds
Maxtfage Br ofistadd &Makabnwemﬁﬂtﬂmné@ peeieaabhy Qohddmnds

eq | ent.s, Iy 10 equivalents, an
g%?tl%%¥grl%%pre |3P1 t%F%feﬁﬁ?vaI%ﬁFg rsgsegogﬁrlse
@h@mlﬁ@ﬁaééﬁpl e VparSl}ICluél@Ire methyhabnwiapgaakso and an

bR 08- aloHPJUHA, comow%lc%lm asndi Wi (L ﬁrglgflises the

Iuorthen yl boroxy) ] nethyl al ane . Correspond
boF bRk éﬁuﬁ?ﬁaﬁﬁéaﬁﬁseﬁﬁwéﬁ@0a|a§@| oseaenlqrayr exanpler a
ord¥y 99/ 06é4d4raM xt unesiaf al ladhe, abovenenti gae&icular

t t d I b | d P d
Fo LPsal Ao TRPPOE R Rofanes 5% B Bembrene -

nethylalun1noxane and an ionic conmpound, in

ALELE *fgronet%' Chjb!eggm“é&;pm? tefrakl sy  a1so0  the

pent a ophenyl ) borate anion, and/or a str ng _
ﬁ@\awﬁtor_éwﬁs &died, ¢mpb@ywcunar tr i ss¢peemtf aromatic

hy@f@@QEBMh% b@&@ﬂﬁgorGatgorQE' a&gﬁgerqgiypangcular
n conp ﬁﬁ V and al so the actlvator (s ) are enpl oyed

%ﬁ%ﬁrvé UeReaneR § R #NRIr oBSXBBRs RRRYR%S 0B EGXGureS
afonBesen pathgcplarfexylkanes, toluene, pentane,
hexane, heptane or m xtures of these, being preferred.
There is furthernore the possibility of enploying an
Beergvati;r dhicthecaprsi nuthe apessshy 1ie yused asnpheying an

activator which can simultaneously be used as the
support. Such systems are obtained, for example, from
an inorganic oxide treated with zirconium alkoxide, and
subsequent chlorination, e.g. with carbon
tetrachloride. The preparation of such systems 1is
described, for example, in WO 01/41920.

In particular, the combinations of the preferred
embodiments of the activators with the preferred

embodiments of the iron complexes V are preferred.

An aluminoxane 1is preferably employed as the activator
for the iron complexes V. The combination of salt-like
compounds of the cation of the general formula (XIII),
in particular N,N-dimethylanilinium tetrakis-
(pentafluorophenyl)borate, N,N-dimethylcyclohexyl-
ammonium tetrakis (pentafluorophenyl)borate, N, N-
dimethylbenzylammonium tetrakis (pentafluorophenyl) -
borate or trityl tetrakispentafluorophenylborate, as

the activator for the iron complex V, in particular in
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support. Such systens are obtained, for exanple, from
an inorganic oxide treated with zirconi um al koxi de,

wozaner/smgsequent chl orination, e.g. wth car bo®CT/EP2007/000096

tetrachl oride. The preparatiggn-of such systens is

descri bed, for exanple, in WD 01/41920. In particular,

t he conbi nations of the preferred enbodi ments of the
GePPYREEES Wi t WitRe pPBf er AAHMERBBANRENt & Sof tile tihegmore
poepkexes.V are preferred. An al um noxane is

preferably enployed as the activator for the iron

conpl exes V . The conbi nation of salt-like conpounds

8b tth'&at::attikren aofronhecgepéeal ¥ oo abéXl éhploydd in the

g Qgtkbﬂen3¢€@%ggéanll n'HnWtetr%¥lsbhase or in

uoro orate
SP\ISEI?ﬁétLﬁybcydﬁl drexgf emonifumdvertaldes for the complexes

{peptathyongrheny! yHRoral g, J¥ . A\Uwfiay' Qeezy;f@m%'ewto

tetrakis (péntafluorophenyl) - borate or trit

bet PQF?IléﬁQnttaﬁ 3 uBPOPpResyPBOTAre, TS SHRPAEEPJaremplenes

fhethéﬁmocenplkﬁa(vé/ , d N paghi cubpsdhOEOFDEpAt | OFM t ron
um noxape is furtgﬁ.ﬁm)re greferred ‘33 t hat _t he

? % CORPI ex V c&fi"be F&Y8ESi n Pﬁélﬁé?l ri z&liSeh  Pe
pmclesélzadt be gas qltese wroi nirsesgeEmse OBuppbrics adkt ersed

o, cOiemageor, e 5prml o © SRABIAISEAm M5s

505 HHT suFiSOT t ©XTRE Leuppbeeetiot omsicnads § uceherr avoided
Qﬁ&eﬁ%éﬂﬁﬁﬂﬁm@gu%bfﬁﬂdﬁo%)ecéﬁ0%e°%%%€¥§§léaca%upport
e

t herefore optjonal I)Ty al so i mmobi | i zed on an organic
BREP LT §aNi ' SThp Gt aRdFedse@tily t H8SHol JReriakich 98l
hagnssppar t edflarmddAs a aesubihumf or @xod®) e, meadidrous

BEPOE e Pl et O T S ane DR R care e dr hp e
pekymare, sj | |Sola:fgel amagnesilymtdhitlgriele, abediypumpylene,
95i§§ty9@§990ro%ﬁ:lytetrafluoroethylene or polymers
functionalized with polar groups, such as, for example,
copolymers of ethene and acrylate, acrolein or vinyl

acetate.

A catalyst system comprising at least one iron complex
V, at least one activator and at least one support

component is particularly preferred.

Preferably, for the preparation of the catalyst systems
according to the invention, the iron complex V and/or
the activator are fixed on the support by physisorption
or also by a chemical reaction, which means covalent
bonding of the components with reactive groups of the

support surface.

In principle, any desired sequence 1is possible for
bringing together the support component, the iron
complex V and the activator. After the individual

process steps, the various intermediate stages can be
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materials, alum nosilicates, hydrotal cites and organic
pol ynmers, such as pol yet hyl ene, pol ypropyl ene,

wopopyeso§aiene, pol ytetraf | uoroet hyl ene or pol PEEFEP2007/000096

functionalized with pol ar_grgups, such as, for

exanpl e, copolynmers of ethene and acrylate, acrolein

or vinyl acetate . A_catalyst system conprising at
yasRedoneltRonSedhpPég vinegt | sasvesse actuERt oRsan@-d-

atipeasicope §H§ﬂ@tﬁccﬁ?¢l@(§@>%@trbbﬁsp.a” icularly
preferred. Preferably, for the preparation of the

catal yst systens according to the invention, the iron
TloeplimorY amdpdre h& aahdvatbe adetfvxedroncdhe be fixed

ysjgorption_qr.also by a chem cal .
?g@%ﬁ%%,gxﬁkwc hbﬁeaﬁéecoegfﬁéﬁ{erbonéi' ﬁg ofsufcﬁgsswely or
sonpbhenesualdvh r 8hosi vethroupsppbrthecomppoent can be

SHEGGGE. LRI RONRLS: any; desi red sequpncesisivator or
possi bl e for bringing together the support conponent,

1Rl Y2 BAL € onPF ex@ s andf 1 het actitiat dhe Afitiemn t [g@mplex V.
PRgiyt dvat i phocESSt Rk eASord h@oM?IéQUSI 0t eh MRHAt8r more
st ages, can bewashed with suitable inert. solvents, such .

SSCBVEEORF REAAE of NRFBHAR C Ry dbCst BBnENeThEUPPERE IS
gbep| eossidnik t hdrmacbineat possabl be dnxedhi medependent liyron

géﬁgfsxaﬁokﬂﬁ{'afsg-b%“%%?%%h&ﬁlyiﬁrt%%”“H&%Q%%%?'Xf the
, the support conporient” can be brougrﬁ i T 0
sepPart fatstrigli.n Ahduadtherat oyper ofctinvmeloibipatapsois

F168t pWictdd 1R Hir ol cPbex tYe EReaciivatd i §0en or
iron conplex V with one or nore activators "before

YhEr ORGP AT RF nBPRILERAERAENs §Fpér S WPPOHtso possible. In
one possi bl e enbodi ment, the iron conplex V can al so

P AR Ar DR Bionnes, Sy d ey upRer el < e
pokpohyrewhziahi ararofb¢e héitatakystoffysienewaphreted after
the immobilization. After the individual process steps,
the solid catalyst system can be washed with suitable
inert solvents, such as e.g. aliphatic or aromatic
hydrocarbons, and dried. However, it 1is also possible

to use the still moist, supported catalyst system.

In a preferred form of the preparation of the supported
catalyst system, at least one iron complex V is brought
into contact with at least one activator and the
mixture is then mixed with the dehydrated or inertized
support material. Preferably, the resulting supported
catalyst system is dried, in order to ensure that all
or most of the solvent is removed from the pores of the
support material. The supported catalyst'is preferably
obtained as a free-flowing powder. Examples of the
industrial realization of the above ©process are
described in WO 96/00243, WO 98/40419 or WO 00/05277. A
further preferred embodiment is first to produce the

activator on the support component or to apply it to
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wi thout prior application to a support. The
i mMmmobilization is as a rule carried out in an inert

WO00 /8081 whi ch can be filtered off or evapor RCEFEPAOATHO0096

the immobilization. After_thg Lndividual process
steps, the solid catal yst system can be washed with
sujtable inert solvents, such as e.g. aliphatic or

HHhohatle SyRscEretis, BRdPEined thidwesppotted s campound

possi dbetdot usechhenst kkbnmebmbil ekUpported catal yst
system In a preferred formof the preparation of the

supported catal yst system at |east one iron conplex V
Fsndrpughivide¢d coumppsttwit hwhicheashnonpeackhvyat @esired

Ixture js.thep mxed with t dehydrat ed or
| ngr]]ti?é;e sd%ﬁ%rgta%r%act esf?g] %(’ P?‘é?elpgt(ﬁ@%rat%ﬂey r%@%??Yﬁa as
SipposeRECLRL aFpsPosystem il drdad;i¢wlar derthe essppert
dhatodht orca'TpSBeOfatl't?oMéle%h?' Siemougdfromthe . 4
ores of the support material. ﬁ)e JZJ;J\JE)po.rted cat al yst
FRRF ePABIF25EY ai Hedh adSa NGy i pow@dr .mica, an

fxerga ec ofost ivee | ElSty | &linfe@al | gakli g gof bﬂgm@QOVﬁowder
rocess are .described in WO 96/00243, ,88/ 0419 or
D0/ 88375 LA r O heP o r BURGRDBBF MRS &' F% 1} spolar

JooypoHduce the activator on the support conponent or

to apply it tothis and subsequently to bring this
supported conpound into contact with the iron conpl ex
The  FuRePy tding bRl sbppuses!, e dr dahy bbasry aespreedfic

QI geEE QrebnNOrganhe sQAddd 8fe Mioaf ef@blky, e @ygRed/@s a
t he sugﬁort conpaonent. I n particular, the support

RYOpohehtMEad o NE pb?Be’ Stpddid™ Gukht8s ot &1l 9 aand an
degage  plalritdatle sueb asf merbaoOri | lkeni $@0 ol C8upPBrts
| norgani. c _oxide.or a finely divided, polyner powde

%%&brgg p%g ﬁgfe(e:fli%ﬁCorsuproﬁaﬁ%r%%?wcf’floﬁﬁﬁ f@@qﬁot‘%\gp%fsg? 50
gy olP® 9’/ dhhea sppper vokmmer ilal $hesethyefles mbégnhave and
$pechiv§ and an average particle size in the range of
from 5 to 350 pm are preferred. Supports having a
specific surface area in the range of from 200 to
550 m*/g, a pore volume in the range between 0.5 to 3.0
ml/g and an average particle size of from 10 to 150 um

are particularly preferred.

The iron complex V is preferably applied in an amount
such that the concentration of iron from the iron
complex V in the finished catalyst system is 1 to 200
umol, preferably 5 to 100 wumol, and particularly
preferably 10 to 70 umol per g of finished catalyst

system.

The inorganic support <can be subjected to a heat
treatment, e.g. to remove adsorbed water. Such a drying
treatment is as a rule carried out at temperatures in
the range of from 50 to 1000°C, preferably from 100 to
600°C, drying at 100 to 200°C preferably being carried

out in wvacuo and/or under an inert gas blanket (e.g.
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surface area in the range of from 10 to 1000 n2/g, a
pore volune in the range of from0.1 to 5 n/g and an

woperegesiparticl e size of from1l to 500 mm . SCEFFEM0E/000096

having a specific surface-anga-in the range of from 50
to 700 nQ/g, a pore volunme in the range between 0.4
m /g and an average particle size in the range

AF o5t 't GT35019m} APEIBR 6F e FHEBOTE ST tRE hawilagngd at

spepefhcususf acE aresomn pbhe r%ge 1afodfaeom 200 £@42%0 to
pore volune in the r

nf‘gbll anlgvéﬁﬁﬁ?Qﬁﬂﬂﬁ%ﬂeghélQF?ﬁr?$oﬁFfBCF8rf5@QHﬁhe
aoblparandubarlymm%ﬁdﬂsxmbd11mﬁlrooncenpkax1Vn|SOn the

preterabl ypappl, %%fe“ \?Jhofné‘f%&t éuePegbsgj ﬂgmic 11y,

concentrati on 0 1 ron lron Cco
Pe NG herP oatial § stt sy smpAPlYs qomoelzt)gomrbl dryeier @kgqnts,

§u&9 10@5 Mot AN payitd cul arlof gf18r ably i -A ky1s,
8 g of finished catalyst system The i nor anlc
gnﬁas PlladR®Be QUbj ectEdto RUfeatdt$Rat MDYl lgmaxgne.
cenp¥epadaoned twala@imenSUChnex KEyd Ndat & eatiBeRrib®ddS For
ruge arrled g 2? bg eratures in the range of from
251 8 0008 § Péra ;§pfrom 100 to 600C, drying at
100 to 200 OC preferably belng carried out in vacuo
@HQ/%! @n§ 6r@a§1 &n9- 91%509§§)m0dyf1ed

t he |norgan|c sup can e 0§I0|ne nperature
ehepieml 200 tF@rloe@@ﬂpﬂaeorcréieatténeés& abfi sriliga gel with

RPE O | abe, thendesi red uirivaitungy of adfegtsol i d andd or +o
%Ee desired OH concentration on the surface. The

Pporatafnardo B¢ 1S henteaf2ge i Prpdirrgtment of
pbEsthl egtbsenpliep ceavenkisonahidhyi a@m@gmtes nSudd GRS -,

kyls prefe bly al um.num al k
PE\Sorosuanes or E?ui cﬁn%alp§8gnet%&lLﬁﬁhox§eads to
Correspondiinglur @aﬁnéntedmlﬁoaga @ed. desciddms, for

Organic support materials, such as finely divided
polyolefin powders (e.g. polyethylene, polypropylene or
polystyrene) can also be used and should preferably
likewise be freed from adhering moisture, solvent
residues or other impurities by appropriate
purification and drying operations before use. It is
also possible to employ functionalized polymer
supports, e.g. Dbased on polystyrene, polyethylene,
polypropylene or polybutylene, via the functional
groups of which, for example ammonium or hydroxyl
groups, at least one of the catalyst components can be

fixed. Polymer blends can also be used.

Suitable inorganic oxides as the support component are
to be found in groups 2, 3, 4, 5, 13, 14, 15 and 16 of
the periodic table of the elements. Examples of oxides
which are preferred as the support include silicon
dioxide, aluminum oxide and mixed oxides of the

elements calcium, aluminum, silicon, magnesium Or
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exanpl e, in WO 00/31090. The inorgani c support
material can al so be nodified chemcally. For exanple,

wot0ezses1t of silica gel wwth NH Si Fe or ot he®CT/EP2007/000096

fluorinating agents | eads_t gfLuorination of the

silica gel surface, or treatnment of silica gels with

si | anes whi ch conylrse nitrogen-, fluorine- or

§LFRDEUBeNt @Fni NGL4r oaps Feadsspendangespandiengmixtures.

Oﬁﬁléf:leQn%lrlgla%acge|o>§LlHécsaC65~hlqrgané§nSUBQmEmployed by
teri such as fipnely divided polyolefin powdérs

Eaeﬂse38?§eFﬁyPéheC°BBF9%FbB9I@ﬁéhoﬁjﬁ%l9§?§?éﬁéﬁ Oxidic

alhppobe*sumedtabdeslhalalsd praafeeraaly y Mddkevi s@, bl Pogedzro,,

ergnngE%%Eure solv nt residues or other
|npﬂr|% By approsflgpg ﬁ i'fication and drying

operatlons bef ore use. is al so possible to enpl oy
femna' Ize%%ﬁnxéa/"e néygmr S SpoasefaPirials  are
yet hyl ene; pro ene or

b@P?%WFeﬁéll@‘ﬁa tSHecH mﬁ:tM@% , poupsrbnahieeh, steh as

exgrmlreaz@mzmmruz@ogr fw&tf@fybrgfwﬂ% aéuheeetesones@éh as
t he catalﬁg gnponents can be fixed. Pol yne bl ends

Bawr Urs P el Gfda. Sui PabPe i ﬁijga{h]r'i:r%W%es Sé’§ht h@s €-9.
BNQporg Qurgignent Adar@okps be found in groups 2, 3, 4

, 5, 13, 14, 15 and 16 of the periodic table of the

el enents. Exanpl es of oxides which are preferred as
$heisappoet si néngde midiembldi oxisled absni sohioki depport

ﬁggeﬂéﬁg ¥y des: 0f1 fhes elrgrents C@i@fi‘rﬁn pBLYHM D2t i on,

i [ con, magnesi umortitani um as
%b??%spéﬁﬁQﬁf%ﬁﬁdewhrﬁﬁuré§e(1ﬁ%rt?he?gaﬁﬂb oki@es, and

whigbtgan hes eapl oyssoby thensehyeo 1 fim eeu@meatllzerhon
with the referred oxrdégﬁgueggrts nment i_oned | ast,

ar e
&28. k1\99(5D BROF A PO Y igbg gy WikFursgitext,
sbeagofiriEdrt heyilpreef er redlspor gathiichsuppard matsgphicalisal

Q&Slomerate 0of smaller granular particles, the so-
called primary particles, have proved to be
particularly appropriate. The silica gels can be dried
and/or calcined here before their use.

Hydrotalcites and calcined hydrotalcites are likewise
preferred supports. In mineralogy, a natural mineral

having the ideal formula
MgeAlz(OH)15CO3 "4 H,0

the structure of which is derived from that of brucite
Mg (OH),, 1is called hydrotalcite. Brucite crystallizes
in a layered structure with the metal ions 1in
octahedral voids between two layers of densely packed
hydroxyl ions, only every second layer of the
octahedral voids being occupied. In hydrotalcite, some
magnesium ions are replaced by aluminum ions, as a
result of which the layer package acquires a positive

charge. This 1is compensated by the anions 1in the
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i norgani c halide, such as MgG 2, or carbonates, such
as e.g. Na2CC8, K2CO3, CaCO3 or MyCO 3, sulfates, such

WOR0M88®BD , Al 2 (SO4 3 or BaSO 4, and nitrat ePCTEHPCHDTHG0096

e.g. KNG3, Mg(NO 3 2 or AL(N@ 3 3. Silica gels are
preferably used as solid support materials for

catal ysts for the olefin polynerization, since
PREEFREE4afRi ch AR¥EESit abt@IERNSTze amdthtrucfaker as of

arguppont zherohhe ol efin pol yneri zati on can be

prepared fromthis material. In this context,

spray-dried silica gels, which are spheri cal
agglcesrpbat:le*ngf lspdded gtanotarepaktriec!®aund h€ot only in

L Mar ar I ve roved to . .
?ﬁ%%g m 1{5}&%%1}131 rﬁg{ires%rﬂeg@ Icha aspgr@gﬁybelﬂriwed
aﬁaﬁér hafdlr@mei@ShémalttefLm ein hghe fisem efdletalrsi,t e the
gofecahcirpedyhydrotal cites are |ikew se preferred
Supports. In mneralogy, a natural mneral having the

ideal fornula Mg6Al 2 (OH) 16CAB 4 H20O the structure of

which is deri vedem@mfh@upi)?ruc@h;ieHM( @) .2 i 5,0
called hydrotalcite . Brucite crystallizes In a

| ayered structure with the nmetal ions in octahedral
voi dbibét WedT )t ics Iaayceixsabémdaneeday, packhdalBytiggxyn, cCu,

ns,~ only_ev I f t ahedral .vai d
ggf ngcoo’ccblﬁjgl’eg’rél %&9§g0t§ ci f"lgl l\L?ﬁtsf“rergagnem umt—’lrolﬁ’sslent
Aetatepl et by aMlm' figm | 605, Mis aleesuWle¢ @mdutichCr, x

tBprbaxgk sParkage acqubhes & p@é' higve; gharges Thisgi g, »a

conpensated by the anions in theinternedi ate | ayers
fBHEERBR R 13T waAlRERTSE1EApdt ANiYnt RBA. TCoFPREPERALEG the

tayeged ot riigé unas ease iffawnd 1otooNl ¥hiBh can be from 1
(RO AL o Pdegaides, buy oeneral Lyl 1M,
fhem 1 to 6, in particular from 2 to 4. Possible
interstitial anions are organic anions, such as
alcoholate anions, alkyl ether sulfates, aryl ether
sulfates or glycol ether sulfates, inorganic anions,
such as, in particular, carbonate, bicarbonate,
nitrate, chloride, sulfate or B(OH), , or polyoxometal
anions, such as Mo70:%" or Vi00,8°". However, there can

also be a mixture of several such anions.

All mixed metal hydroxides built up in such a manner in
the form of layers should accordingly be understood as

hydrotalcites in the context of the present invention.

The - so-called calcined hydrotalcites can be prepared
from hydrotalcites by calcining, i.e. heating, as a
result of which, inter alia, the desired content of
hydroxyl groups can be established. The structure of
the crystal construction furthermore also changes. The
preparation of the <calcined hydrotalcites employed
according to the invention is conventionally carried

out at temperatures above 180°C. Calcining for a period
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general formula MII1) 2 2+M111) 2 3+ (OH) 4x+4 A2/n n
z HOin which MI1) is a divalent netal, such as M,

wWOo2007/@0981Ni , Co, M, Ca and/or Fe, and M 11 ) PCI/EP2007/000096

trivalent netal, such as Al 39Fe, Co, M, La, Ce and/or
Cr, x represents nunbers fromO0.5 to 10 in steps of
A represents_an interstitial anion and n

0,5, .
PEpréBentd tFEOBhar §@ of4 t Reur st etstiemparamoes aki dyom

z80°bethbr andot® 8nd Genvediinnaldy Erem Lo @ toandoeoc
Zis anlnt%gm'fronll in particular from2 to

to 6.,
1S BSESHE 1 ntldr st5t i BPSHPbRs &t e SdrgHtiaeatong, pass
sueh asrabrohol aheranigass pralkkyhpetiyera swdaines, aryl
ether sulfates or glycol ether sulfates, inorganic
ani ons, such as, in particular, carbonate,
On carpahibng; ntheateatuhpbride, suhfheeior ByGHptélcites

Ohi POL YOYORIAl; AN QA% erSUCh @S MYLQG OEaNek0Q S6:6. on
However, there can al so be a m xture of several suc

DRFbRer APPafiRgd meth$ hyaEBRldeSBHEINING i ntBachmgtal

npanexidest heréor svaflekagar sigheul dhaccpediangl pxhges by
erstfod as h%drggﬁjcjtes in the context of the
n.

un _
WYQERRY i nVEnR e WH-THi 1 d Tal @HE's being split
dyfr ot altci t ed scan beipgepapessilbban hyflsot altdid es chy cined

LPLNG; +Le€. kng, .as a 1. _of ich,__inter
g?#gég%gg%aégiregﬁg%%tenggof ﬁ§§§g§§F grgﬁps ggﬁu%é oF
eetabsishedl THRLQRP uctwd ofst heatbgBaik - cohler ukgonon

fgribesnoig al seLhangess Thespreparationcof {Beght 1oss
cal ci ned h¥gJotaIC|tes eSFoned according to the

Viveht Pof e Lot S ohat PG cBppfed dit o steps, first
fenpadahihes tallvE A80n 0& drGahgi mamg ey @npethedofor 1

time of £rgex3;10,24 hoyrs af tenperatures of from

The calcined hydrotalcites employed as a component are
thus mixed oxides of the di- and trivalent metals M(II)
and M(III), wherein the molar ratio of M(II) to M(III)
is as a rule in the range of from 0.5 to 10, preferably
from 0.75 to 8, and in particular from 1 to 4.
Conventional amounts of impurities, for example of Si,
Fe, Na, Ca or Ti, and also chlorides and sulfates, can

furthermore also be present.

Preferred calcined hydrotalcites are mixed oxides in
which M(II) 1is magnesium and M(III) is aluminum.
Corresponding aluminum-magnesium mixed oxides are
obtainable from Condea Chemie GmbH (now Sasol Chemie),

Hamburg under the trade name Puralox Mg.

Calcined hydrotalcites in which the structural
conversion 1is virtually or completely concluded are
furthermore preferred. A calcining, i.e. a conversion
of the structure, can be detected, for example, from X-

ray diffractograms.
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250 0C to 1000 OC and in particular from400 0OC to 700
OCis preferred. It is possible to sinultaneously pass

WOoMeT08a981 or an inert gas or to apply a vacuumCTEP2007/000096

heating, the natural or syngbetic hydrotalcites
initially release water, i.e. drying takes place. On
further heating, the actual cal ci ning, the netal

hydr oxi des are converted into the netal oxides by

'hly@lr oxydir gt oupstasd i oheeshbbi ahyaabea$cbeb@g Rl itilica
Iso beln £033|b| for h

I cin
ﬁydro?a? PYES &9 127 o cOHPFi S8 §+nely divided
pww@¢5$|haahngnaonavemﬂgezpanxmdmnuﬂfaméherlnse ofi from

5996t2@6 gﬁ ag@%%%#gngy EJB q2%§ i§?mgﬁém§aggagu9%§ly

whi ch when ea
?Jé?f%abrih éromoéé it a0y g a:rabumtp@nalchénrf érom 20

@@Uﬂoahm95%AH:ééh@@ﬂyi$ﬁ§lpyeﬂav$h%d¥é(¥6ﬁﬂhes of from

@yfrotalcbtes ed as a conponent are thus mxed

dé§ of 0t FE& Ez ﬁ%ﬁ%knﬁrﬁ@tﬁg MEPI ) afild /9, and

$ﬁé¢iﬁlcmhenefﬁcéheam@aﬁ et i of dm M B0) to NPUd@llm§/g,

in_the n remo0.5 to .10, prefer

ronw%gggyt Egﬁdg?ngég Zéra?n9r6ﬁ%l gﬁtﬁCUfar from

t@%véﬂtﬁ@ﬁahlégnuﬁnstbﬁ5|npmmaXUﬁstH&lemmnpbmpbéxSN is

Fef ﬁé?b and also g@lorbggﬁngnd ﬁghfa3§§1zca@he

ernn e a

urt e present Preferred
wRrorbrettes afe Fhkedrod desomntite chra | cpmpdex Vo oin

tﬂff@neﬁmﬂsaaa Mda"da)l;}sﬁc al gkt Pkm %erSpocrtg: ng?o pmol,
al u s m X oxl des are o nabl e _fro
SR o tend st aasrqu Ko @) 1 HohF§ CRRABLY 10
t@e6®rwdelnpae Fupdl éxnligheBakaitnag shydyattainci tes in

whi ch the structural conversion is virtually or

conpl etely concluded are furthernore preferred. A
Ehe cratagyst. eysiegom@er silsp additionally comprise as a

further component one or more metal compounds of group
1, 2 or 13 of the periodic table, in particular metal

compounds of the general formula (XX)
M® (R™): 6 (R¥) s (R*) o (XX)
in which

MC denotes Li, Na, K, Be, Mg, Ca, Sr, Ba, boron,
aluminum, gallium, indium, thallium or zinc,
in particular Li, Na, K, Mg, boron, aluminum

or Zn,

R1C denotes hydrogen or C;-Cig-alkyl, Ce-Cis—aryl,
alkylaryl or arylalkyl having in each case 1
to 10 C atoms in the alkyl radical and 6 to
20 C atoms in the aryl radical,

R?® and R*®denote hydrogen, halogen, C;-Cjo-alkyl, Ce—Cis-
aryl, alkylaryl, arylalkyl or alkoxy having
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of the structure, can be detected, for exanple, from
Xray dif fractograns . The hydrotal cites, cal cined

WOrge@oesiici tes or silica gels enpl oyed are as PETEM2¢07/000096

enpl oyed as finely divided-ppwders having an average
particle diameter D50 of from5 to 200 nm, preferably

from10 to 150 , artlcularln¥ preferablyfromlSto
100 mm, and'i A3Fart53F art FrOM2E0 ¢ 0 aE®MEm inarfdhe alkyl

convent i onatddi delve giaf e vokyneso ofc f raadnd 1it0 1@e aryl

cnB/g, pr ef fr and ecific
surface ar eas %él]frocr?n 1%8’%66%55/‘8 Cpré %l]bl?/rfFE)nqlS
50 to 800 W¥lg 1 and in particular from 100 to 600
n2/g. In this context, the iron conplex Vis
pref erably applied in an amount such that the
doncent r at iBHIHET he i@fon f iDHEERE i robremnpl e V it 3
the finished catal yst systemis 1 to 100 nmmol ,
pre%{erably 5to 80 mml, and particularly preferably

o 60 mmol per g of finished catal yst system The
catal yst system can al so additionall y corrpri se as a

f tal d f
A P M Y T

conpounds of +8fi étgenm@eimms a {oxXX;thec (vR1EBJy @GR M°
2G)SG (R 3G )tG (XX) in which M denotes Li, Na, K,
Sr, Ba, _boron, alum num gallium indium

Be, My, Ca,

t“ﬁ‘ﬁq%ﬂn orhSi nRetRd pAAMRAHNGS Li Of Nathr | MEmbbr on (XX)

ajdrmdrwmafamn_;{ kFél:.Ce denet eSch%’r@tchg@DhOtEo G t& o- é‘J:{SY{/ator
aryl: a ary ar avin

a4 B AYSE PrChhe Rk hd el thhdt @atb1 20 (%)

Caat @d@q P rem@kyyed adi cal, R2G and R3G denot e

hydr ogen, hal ogen, C -G O al kyl, C6-C 5-

Preferred metal compounds of the general formula (XX)
are those in which

G . . .
M denotes lithium, magnesium, boron or

aluminum and
R1C represents C;-Cyo-alkyl.

Particularly preferred metal compounds of the formula
(XX) are methyllithium, ethyllithium, n-butyllithium,
methylmagnesium chloride, methylmagnesium bromide,
ethylmagnesium chloride, ethylmagnesium bromide,
butylmagnesium chloride, dimethylmagnesium,
diethylmagnesium, dibutylmagnesium, n-butyl-n-
octylmagnesium, n-butyl-n-heptylmagnesium, in
particular n-butyl-n-octylmagnesium, tri—-n-hexyl-
aluminum, triisobutylaluminum, tri-n-butylaluminum,
triethylaluminum, dimethylaluminum chloride,
dimethylaluminum fluoride, methylaluminum dichloride,
methylaluminum sesquichloride, diethylaluminum chloride

and trimethylaluminum and mixtures thereof. The partial
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aryl, alkylaryl, arylal kyl or al koxy havingin each
case 1 to 20 C atons in the alkyl radical and 6 to 20

woQoe/astesii n the aryl radical, or al koxy w th PCI/EP2007/000096

C -G O alkyl or C6-Cl5- aryhp £ denotes an integer
from1l to and sG and tG denote integers fromO to 2 ,
wherein the sumrG+sG+t G carresponds to the val ency of
ﬁ%g rQh¥?efn RFRAMEES Lonpduitid Wi alter kor Mt (xk)cohols
convehsbopal kypabgedot identical to the activator.

M xtures of various netal conpounds of the fornmula

(XX) can al so be enployed. Preferred netal conpounds

bf téhengemdr acofnpommida (XX) at®e temgskoyed whitdte Mdatalyst

9§§Qéﬁsﬁké‘f%kﬂ%”%%ﬁ§%1‘§8s b&{log“ ug?ngpmca@ RlGhat

represent Par ti cul y prererre
Hee amod @p obmielso ofo ft H\é f braml afO(rm)laar EX¥bt g | L remn ufirom

@EQYEEbthémpH€%NUYiE|EQmeBUmﬂhYHﬂPg@e§Ly”‘preferably
hIorlgg gnesi um bromi de, eth yl magnesi um
hPBr 8 etfhﬂm 923 esi Lﬁ‘ﬂ%rBﬁnr&écuﬁétr}lyna%ﬁ%g%ﬁply from
thboti te, 1dioet hyl magnesi um di et hyl magnesi um
di but yl magnesi um n-butyl - noct yl magnesi um
n- butyl - n- heptyl magnesium in particul ar
As bat ytue octyplemagiesl umonpoung hekyltaleungeneral formula

txki sebutylalymug SrboFsQQEﬁbﬂku@ﬁlwlaatalyst system

triethylalumnum dine al um num ch
BPFrethYl AU 33 tio? der (RARHYHIQH 2R QR cBF oril@d ins -

et hylal mﬂwﬁtsesaueclﬁ{ea:raldecorﬁip@@ml alkyryl nie#p be used,
g%loride nd t Ialun1nu m tures t her eof

£ STy PPy SR pPEAHALS oPhal i Rural AT Sowiset i
abwphds sngarthal spuppoetrplaoyethr added during or shortly

before the polymerization. In this context, the metal
compounds (XX) used can be identical or different. It
is also possible, especially if the catalyst solid
comprises no activating component, for the catalyst
system to comprise one or more activators, in addition
to the catalyst solid, which are identical to or
different from compounds (XX) possibly contained in the
catalyst solid.

The metal compound (XX) can likewise be reacted with
the iron complex V and optionally the activator and
support in any desired sequence. For example, the iron
complex V can be brought into contact with the
activator or activators and/or the support either
before or after being brought into contact with the
olefins to be polymerized. Preactivation with one or
more activators before thorough mixing with the 6lefin
and further addition of the same or other activators
and/or the support after this mixture has been brought
into contact with the olefin 1is also possible. A
preactivation is as a rule carried out at temperatures
of between 10-100°C, preferably between 20-80°C.
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If a nmetal conpound (XX) is enployed, the catalyst
system preferably conprises this in an anount such

WOt20et/080088 nol ar ratio of MG from fornula (XX) PCa/EP2¢T/000096

fromthe iron conplex V is fyo0m 3000:1 to O.1:1,
preferably from800:1 to 0.2:1, and particularly
preferably from100:1 to 1:1. As a rule, the netal
compound of the general fornmula (XX) is enployed as a

@ansetddm Ofre¥ GAR] YehboYSheAtf Ora theta1yst sol d is
Eﬁﬁ rrerl za i on or cogol ymeri zatl on of olefins. 111

8xEd (hePhefR LHAPORIRLSY ¥an de Gé:édvaft@rr and a
smppptce faczr dbscpippdr aloore ,0f agd cahalsysts SBkbdght into

n the or nd/or added ng or. short]
%8 foF e%lt h"gl ?PEHDZSU CYMPTHE @ﬁ{ tlﬁ% rre‘?‘ély the
ebﬁ‘pbund@f(X)o)r usedocatiybe befotéecalthor dlpfOle/mEEl’l’IJ_Zdﬂlon.
P?e@le%gb@?SS'gjl@ m St%q.c' élan%ohgdt h )9)61t ?ﬁysf a??# (Q}rought

onprises’ho activating onent
é9§9erﬁqrtﬁ%npwll§é otﬂee o= Wéleél@ct‘f—(valb@r spollnmadellzedorand

tRet ke tcAt Aty SEo 504 %f VHH Cbr@ﬁec'ogl%ﬁte'xca\l’ 1QnOfactivator
di fferent from conpounds possi bly contai ned in

fRE BafHPROLrtsdfi &heﬁhe%daesc&mwe(%e -

i kewi se be reacted with the iron conplex V and

RtIO%%&% th%fg:l\gg tep ??%ﬁgﬁortFég %ﬂ%g %els first

sequence or “exanple
brought iimtte coﬂnaectvvwmtft h’ehelcmevatlorcaumpcaand vakKen s and

@HgégéfEQ§ SHQPOF&O%%EE§% bﬁigﬁet e aiigﬁ 2&%&%&»{ V and

brought into contact wth the ole ins t0
B@P?h@#b’zéé?tpﬁéa@ﬁt«}é’talw Wit R Sors® e nore activators
bef ore thorough mxing with the olefin and further

dition of e same or other actlv ors and/or the
BB oor thafvat thTStamt el RS SRAT b 0BG Farther

coehbagstwi thitdhe addeefsuni t &b b sboposieliia. pAlymerization.

Possible catalysts here are, in particular,
conventional Ziegler-Natta catalysts based on titanium,
conventional Phillips catalysts based "~on chromium
compounds, in particular chromium oxides, metallocenes,
nickel and palladium bisimine systems (for the
preparation thereof see WO-A-98/03559) and cobalt
pyridinebisimine compounds (for the preparation thereof
see WO-A-98/27124).

So-called Ziegler <catalyst components (as described
e.g. in Falbe, J.; Regitz, M. (ed.); Roémpp Chemie Lexi-
kon [Rémpp Chemical Dictionary]; 9th ed.; Thieme; 1892;
New York; wvol. 6, p. 5128 - 5129) and/or metallocene
catalyst components are preferred. Metallocene catalyst

components are particularly preferred.

The Ziegler catalyst component is preferably a compound
of a metal of group IVa (e.g. titanium, =zirconium or
hafnium), Va (e.g. vanadium or niobium) or VIa (e.g.

chromium or molybdenum) of the periodic table of the
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preactivation is as a rule carried out at tenperatures
of between 10-100C, preferably between 20-80 OC .In

wOo00T088981pr ef erred enbodi ment, a catal yst sol iPE€TIEP2007/000096

prepared froman iron conplex V , an activator and a
support, as described above, and this is brought into
éfntact with the netal conpound (XX) durin at the

APENLF - orldhbT®Fy HHAR 1 hEXN %AﬁQQ%atl iroxides or
Pl edbeiadbsy artehepfréfalrrédnpmnp(l)@g b$ fZié@l@f owhttalyst

' Cc mnth he a-.olefin to | ynmeri zed and
%ﬁ%8%§§gf§s?”§b |dgo? éﬁ'|fbnb%oWEWé%g€ e%%?é§ i it oPre
aed al supbong |srehentaddeduas deScacbédraUeve zimwcanium

wfw@mew&sr red enhodi é'}PPQHdéS fir %Etanlum

brought Into contact W't the ne a mpound ( XX)
thEFebPEEfer he pr dGE@GHaIM t h t%@%b@%@m ex vvan@dlum

OR$6h bbyi 84 t BREOAS LV @kQLh1S ragicaRQVen rHME SRt MR .
system can optional |y conprise further catalysts which

are suitable for olefin polynerization. Possible
rat altyst s peegeate, dppPpbicdtLohar, Meywmadden@l catalyst

' tta catal based on tit.aniu
EoRInRLn LR e LR L P8 s Ol M Bl grepiacionyt
@@m@bﬁnas i whgaht | cuitempechsoni urmexi des;wo or  three
ﬂg@&%&&%n?hc‘(ﬁ gk palthadi yan by.sidgne Oss%g?ﬁ%%gtlon,

preparation thereof see WO A-98/
‘éb%%\‘l’?e%??ﬁja?ﬁéﬂal st #rd cdifpoURES T EEEP hs pregrdtdtd oRny

éﬁ@t@@fwﬁ@@hmﬁﬁ%éﬁﬂégﬁzé)cyc§QcC@Jm%hB@£éﬂeflng system

catal st. conponents s descri be al be,
Ry PO o SR Lo B e F Rl i o
fheurealesMSUHnﬁy]Meﬁamledenéﬂnamp&eﬁ@@ZpﬂWﬂ@ﬂ@lk of

%{PJ)up 11 1P anc?lgﬁe 3*) rﬁg&q{ 0 rgﬂ&%al l °°e”e1§§ﬁﬁ‘£>{§% or

onénts are referre ocene ‘cat’
Ebﬁ%bﬁ%htésaw§%kHQSc@?b@l? piefi@aued. IWhéedegtemanlum,

£8t @by Shm CORPOREH: Und) Pref eeally v neMRRHUNYr niobium) or
VI of the periodic table of the elements (e.g. chromium
or molybdenum) are preferred, and cyclopentadienyl
complexes of titanium, zirconium or hafnium are
particularly preferred. The cyclopentadienyl complexes
can be e.g. bridged or non-bridged dicyclopentadienyl
complexes, such as are described e.g. in EP 129 368, EP
561 479, EP 545 304 and EP 576 970, or
monocyclopentadienyl complexes, such as bridged
amidocyclopentadienyl complexes which are described
e.g. in EP 416 815.

The molar ratio of iron complex \Y to olefin
polymerization catalyst is conventionally in the range
of from 1:100 to 100:1, preferably from 1:10 to 10:1,
and particularly preferably from 1:5 to 5:1.

It is furthermore possible first to prepolymerize the
catalyst system with o-olefins, preferably linear Cy-

Cio-1l-alkenes, and in particular with ethylene or
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of a nmetal of group IVa (e.g. titanium zirconium or
hafniunm), Va (e.g. vanadium or niobium or Via (e.qg.

WOC9080e8h or nol ybdenum) of the periodic tabl @CIfEP2007/000096

t heel ements. Hal i des, oxidegg oxyhalides, hydroxides
or al koxides are preferred. Exanples of Ziegler
catalist conponents which are given by way of exanple

PEPP Y %nﬁotanﬂnﬁbﬁ@gQﬂwysq|¥Qm|nﬁﬁwbtta@hpéﬁp@éymerlzed

aatgppsunbbetaathwmakacﬁﬁﬁfnpﬁﬂ&ﬁ%fﬁ@@t@bhdeThe weight

aniumtyichl ori vanadi richloride, vanadi um
5‘?( thl oriYe, crﬁaotrﬁ‘d][%ﬁtfrl crﬁcglrli‘%e 0P BHiim oxilde. the

prepbiypeeseatiapplticamoaomeret ab | beenpotaihakygstd in is

unde 00 ni cycl ap ntad| n
EOMPOAEILRaAIG HIE ERRO I A% B0 by 7:8P3M &' 9000,
A @p@hlﬁdiehytolﬂgéﬁ@s . In the present application,
cycl opent adi enyl Iigand i s understood as meaning any

system whi ch conpri ses cyclic 5-nenbered ring system
Zha\?m‘:i‘le FePREL rocfnsaHSlR:li‘Ffdé‘ f BFeERARPILE, dhdenpledin,
tévorenyéxsystens. Meiallegensneaapkexes ogt@&%@bs of or

rou III d t he | ant hanoi d grou e ant hanum or
ReN i e BRTA IR Bhadare e dfhd S5 s GEORRRHANER an
zmtcshaﬂntoorhafmun@able(engrtvanm@bumnorsuaﬁHMﬂ)aOMax

8%:09& t%%np%qfﬁﬂﬁﬁﬁéggebgfaha dmégngﬁsaégigive during

om Om or ar e erred,
ey cladpan aéhény@r%@@r’éﬁ‘émé oiftﬂ:hénlmakwtorﬁ}cﬂf-im In

t‘l@fé" WB R S ar el aol i or @B@EBedofTeridltlves to iron

entadlenyl compl exes can be e.g
ﬁ%%9g$¥d&eanF898P8§éﬁ¥5ﬂﬂéhyﬂldﬂH%l%%%%e ggcﬁr8§ aré000

tdesto 0 bed, epgefenabPyl220368,: SER05@D :479, EP 545 304

and EP 576 970, or nonocycl opent adi enyl conpl exes,

such as bridged am docycl opent adi enyl conpl exes whi ch
Bhre desetvbéd compoditigm 4a6cgt8inFhéondlitey imvéntdbn or

thoNceeaRLEeX Yt efdNsuitable for the preparation of
the polyethylene according to the invention, which has

advantageous use and processing properties.

For the preparation of the polyethylene according to
the invention, ethylene is polymerized with o-olefins

having 3 to 12 C atoms as described above.

In the process according to the invention for the
polymerization, ethylene is polymerized with o-olefins
having 3 to 12 C atoms. Preferred o-olefins are linear
or branched C,-Cipy-1l-alkenes, in particular linear C,-
Cio—-1l-alkenes, such as ethene, propene, 1l-butene, 1-
pentene, l-hexene, l-heptene, 1l-octene or 1l~decene, or
branched C,-Cip—-l-alkenes, such as 4-methyl-l-pentene.
C4-Ci-1-Alkenes, in particular linear Cg-Cipo-l-alkenes,
are particularly preferred. Mixtures of wvarious o-
olefins can also be polymerized. Preferably, at least
one «a-olefin chosen from the group consisting of

ethene, propene, l1-butene, l-pentene, l-hexene, 1-
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pol yneri zation catalyst is conventionally in the range
of from1:100 to 100:1, preferably from1l:10 to 10:1,

WO2007/938981i cul arly preferably from1:5 to 5:1. PCI/EP2007/000096

furthernore possible first ug prepol ynerize the
catalyst systemwi th a-olefins, preferably Iinear C2-
Cl10-1 -al kenes, and in _particular with ethyl ene

BEBEBRSI ere ChfR HeRd t b-HEESPRe #sesBP%Yﬁ@rlzed Monomer

piepokysenized acatialaed TWInhsh g nof hetBehdakbre preferably
§0I¥ner|zat|on The weight ratio of catalyst solid

Oyed in the prepolynerization to nononmer to be
polynmerized in is conventionally in the range of from

'%‘hQ 1 tr%c]es]sooo ?ngiﬂlgbl yt %héo ¥ 2%&1t1’%r¥c’g?|flor the

anount” of an ol e fer an a-o
Eﬁék’mﬁél@ﬁﬁyp@ycI%ex@h@yl%ngrelwetd)r a-olefins can be

ehepyldi methyl vi nplgi | angy, 1 as gy godi EMHGQEEQ U known
an_antistatic or a suitable inert conpoun suc as a

RRkYBErOZRE1R8N RIRGFRIHOr 8 thet YMREL BIr AR dddi Ehge range
darifrgmor-6¢d t 6 GhO °pr,eratd ML D Ehemcat atysboo°c, and

I hi nol dd
P4EHEOhLeBhY o ST kv emiabngl y n fﬂ@ﬁyznga'eﬁ%fv‘%snder
Prossdred00 £t kO 15 poeﬂ@ﬂ@b!mrfrqmelféralmlﬁonto 100
ﬁ? cghal ;fa%trtﬁodmoasﬂf Q f g%}gi?gftrg he | oveptign orpy,

e cat al system’is prepar ati on of
Pﬁéym@ryéﬁhypene@aabchﬁ d¢<ﬁ§r%©dt RETI Avers | blnowv«hm@nnleas in

pdyant ageuoussugsgeemdorpr 0CESSi RHePr QR&S tigSasEorothein 4
reparation t he lpolyeth | ene according to the

hoehtrohica hy} M sIBoFPRerGIEE R I oF BRFRSLS used
havi nthe3 polideCiabaidnasoflesteifbed .abbyvecann bbe carried

h f
g%?08§§c%%%95%5%% h§|;”:;%ﬁ¥ ntl 1géangﬁpHogs&Veﬁpnone

merization
baviegel $trdes C Highs pr@lsea‘tmer eIdOhonéei tasiane dhiawearses

on branghed £2: G 2- Isal keneRs1 dvk Par tdaWdrod | 'fﬁ%rceg?s'es,
suspension processes, stirred gas phase processes or

gas phase fluidized bed processes are possible.

The polymerizations are conventionally carried out at
temperatures in the range of from -60 to 350°C,
preferably in the range of from 20 to 300°C and under
pressures of from 0.5 to 4000 bar. The mean dwell times
are conventionally from 0.5 to 5 hours, preferably from
0.5 to 3 hours. The advantageous pressure and
temperature ranges for carrying out the polymerizations
conventionally depend on the polymerization method. In
the high pressure polymerization processes, which are
conventionally carried out at pressures of between 1000
and 4000 bar, in particular between 2000 and 3500 bar,
as a rule high polymerization temperatures are also
established. Advantageous temperature ranges for these
high pressure polymerization processes are between 200
and 320°C, in particular between 220 and 290°C. In low

pressure polymerization processes, as a rule a
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Ci o-1-al kenes, such as ethene, propene, 1-butene, 1-
pent ene, 1-hexene, 1-heptene, 1l-octene or 1l-decene, or

wooariesaesd C2- Ci o- | - al kenes, such as 4- net hyl - [POT&EM2€07600096

in particular |inear C6-Cyf-L-al kenes, are
particularly preferred. Mxtures of various a- olefins

an al so be polynerjzed., Preferably, at |east one
g?@P%F?HuEﬁo§&ﬁ4K2ﬁﬁtﬁ§ R cdndPYt idRPIe et Rehew the
Boﬁpenﬂ?ngltgmpege,tukepm etrrlee go hene dﬂei/g leBepb@Aghed. In
- n n -decene i s po rized. n r_mxtuyres
énat?ﬁig ?flgast thﬁlpr?glao%udﬁ‘esgt hc}/ e BF & BT Rf egggl )‘?‘nﬁise;l.S% Cr
Fhefprabéys heteednng’700 amd iIREMT i ard oredtedlished in
ri j : t hyl e ' -ol efj ns n :
P ot A1 heP T aterefl) Frlnouie” Mspension
polymerizatieRspr oklkssdxoltme el ker ds5 | goniventdegally

ehriiem -Ah t an358 UuspdHef gy ablgenftr OngeEerEQ% ahd an
articularly preferably from25 to 150C and under
SP%Eﬁukj‘é(gr&FaFPé’m'o. %u‘%/fb 24800 10&r S XA EF abl §ORUEBN €O OF

bartuasd paofi cuhgtkypcprebasabl yofr omid t ot4@ bamonBiers
| Zzatio an be carried .out in a kno manner_in,

gﬁ%%gggké§05pgﬁéioﬁéﬂ¥$ﬁﬁﬁ§%ﬁﬁ?%ha%%m%?r?ﬁﬂﬁes are in

gepereti tircaltheedianyen athefeomverional téalCor sandedhe

bOEsERBePAlY MBS | §8Hk@A105 P! BHLNS-arlde CEP '%%ﬁ’iff!@g 100

out discontinuously or, preferably, “continuously in

BRAE- of NRoPELdLSgESN Y gh P dtir BUTREHFEPN zAF] & general

prhoagssesahfet UPE Feaet OIS alo agbec! anwsg, p&@lc@tﬁisoncan be
rocesses uspensi on processes, stjirred gas phase

ga 8 éug é%gﬂb

oce Fias 5 R LB B pr dtebses Thr §tirred

processes 0
posscbheesTheopol yorer i zaduohyg, are. gonvient itared | yeactors,

B SR Bt P antyoTn PSS of “r oM S0 1o abhe  che
RRdYDAHEEapieBswras bF fearrDed mt4009 bdre Phé lddms-PF
guetLski messs described in US-A 3 242 150 and
US-A 3 248 179. The gas phase polymerization is in
general carried out in the range of from 30 to 125°C at

pressures of from 1 to 50 bar.

Of the polymerization processes mentioned, gas phase
polymerization, in particular in gas phase fluidized
bed reactors, solution polymerization, and suspension
polymerization, in particular in loop and stirred tank
reactors, are particularly preferred. The gas phase
polymerization can also be carried out in the so-called
condensed or supercondensed procedure, in which some of
the circulating gas 1is cooled to below the dew point
and is recycled into the reactor as a two-phase
mixture. A so-called multizone reactor in which two
polymerization zones are linked to one another and the
polymer is passed in alternation several times through
these two zones, it also being possible for the two
zones to have different polymerization conditions, can

furthermore be employed. Such a reactor is described,
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are conventionally fromO0.5 to 5 hours, preferably
from0.5 to 3 hours. The advantageous pressure and

wot2eompespestiur e ranges for carrying out the PCT/EP2007/000096
g yrng

pol yneri zati ons conventi onaldgy -depend on the

pol yneri zation nmethod. In the high pressure

ol yneri zati on processes,, which are conventionally

ESFr i %’daIBB{Leat fﬁ’ esfur 2927 /8 Per-we&Re1000f BrEeBB00CBaralso
idepaditiadul @sl et meeat 2800 paidd 35668 hain aisaiﬁﬁﬁﬁfﬁflly

i I rization te ratures are.al so established.
gﬁvgﬁggﬁ%%%gﬂtgépgpgtﬁggj}gﬂbeénfSFrﬂﬁgsé“h gh this way
pregs ar @ Poimarsrd atatdronc ps ozés sesuah eabet Ween 200, in
2Rd %stéf?rp@r&h%é?srs bep azlzloeﬁ”‘}e%%célo‘}c prbYrh@Wor
pressure polynerization processes, as a rule _
at'enpiet aff@re wHiRMt1gaht Areadtffefemt degrasss dse owst el so
pokkeniBg heier ahlss Qedine Al Mol Segak@hll Srggfdirogen,
In partlcular,ﬁéenggratures of between 50 and 180C

Bref 6PRBFYtHE Reen3 701 5AYCE20C5AFR At atitishekrhcs, can
thesaepobyrer hzabi obeprocesses. im the SEPHNSAE OIzations.

I rizations, th ol ymerjzation.is conyentiopa

gg?%?%SBégf ihna(§ﬁ§3£n§¥ng°%é%h?,qﬂF%f@ﬁgﬁlyC?ﬂgﬁﬂLg of
vhevil lgydracar bome podhmesizhodoexdmlegrisedudane,imrthe
HHXEHEES 0¥ nydrQeay bons, or in the nononers
t hensel ves. %%e pol ynmeri zation tenperatures are in
general in the range of from-20 to 115C, and the
PhesspbeyinsriiRagener ak si ngte@efasw otatroenl Q100  an
bar,.. TEe olids content, of the susPenS|on isin
QBREVAFYRR t FEASE e of 1% r P LB 81 BB% 1¥he 3pr GBess Phase
cancbercarried out either discontinuously, e.g. in
stirred autoclaves, or continuously, e.g. in tube
reactors, preferably in loop reactors. In particular,
The poryymnegalforrauml deesamdced ddumg byot hehe invention
Boil | {e8yPFaf 066SSinastplesId Btk i M5 dh 3 242 il 1 ene.
and US-A 3 248 179. The gas phase Eol¥ner|zat|on s in
Their activity 1is higher than that of the corresponding
symmetric complexes. They are furthermore distinguished

by narrow molar mass distributions.

A further advantage is that the process is also very
particularly suitable for the preparation of commercial
amounts. Amounts of 2-200 kg of the bisimine compound
can be prepared without problems. Furthermore, the
bisimine product is formed in high purities, so that

further working up steps are no longer necessary.

The following experiment examples serve to further
illustrate the invention, without it thereby being

intended to limit the scope of the invention.
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general carried out in the range of from30 to 125C at
pressures of from1l to 50 bar. O the polynerization

WOop0oTeeesds ment i oned, gas phase pol yneri zat i o®CT{EP2007/000096

particular in gas phase fluigdi zed bed reactors,
sol ution polynerization, and suspension
Eolgngrization, in particular in loop and stirred tank
88CPoFS, are particularly preferred. The gas phase
pol yneri zation can also be carried out in the
an%ﬁﬁke? condensed or supercondensed procedure, in
rch some of the circulating gas is cooled to bel ow
Phepdeatpoinnt and is retCycl ed intolthé-rdadt2ercdsom-4, 6-

= 1. Xt - Gal ti zone in .
R in A AN MBI L FARATERRE ' an
BABEABE and the polymer is passed in alternation
several tines tht h these two zones, it al so being
possi bl e for thg|two|zones to have different
pol ynmeri zat ion ndigj ons, can furthernore be
is described, for exanple, in
he di ffergent or also identica
-.N processes can al so optionally be
connec 0 one another in series and in this way

(oLEyneri zati on cascade, such as, for exanple,

in the Hostalen(r) process. A parallel reactor program
of two or nore identical or different processes is
absg @QSQi,@—@iaMét%flﬂgﬁzsﬁdirr@Ut@IPI@mf)@?},e’i@'Tl@'Seg of 2-
hﬁ?roggg, or.conye tiqnal adﬂgt ves, such as
SHEPEPALT 85 I BEh Wi RS e Gt ko° bBOLY- G88l 9P t BeOf P
polyeeespatfioans. Rreéberablky, heavederutdeobtaénlthe on a

' c 0 | Nyl groups,. t.he pol rization.is
Q%ggfegﬁ%iﬁgiﬁgghéhaﬁggﬁdgyo%fhf]ﬁgggﬁ¥n$ﬁ§ a§é min. The
pBb9hBblL2at seAids pref efdbltgresr r iodd .outThen @plvent was
dndtyhdual oreadhQm dHe PAI 14 L4 &rabin 2t8235BNASE and the

reactor . .
remaining filtrate was cooled to room temperature,

while stirring. 25.3 g of a yellow solid precipitated
out. This was filtered off and recrystallized from
60 ml of hot isopropanol. A total of 12.9 g (0.043 mol)
of 1-{6-[1-(2-chloro-4,6-dimethylphenylimino)ethyl]-
pyridin-2-yl}ethanone were obtained in a yield of 35%.

The GC/MS showed a purity of the product of greater
than 99%.

Comparison Example V1

Preparation of 1-{6-[{1-(2-chloro-4, 6-
dimethylphenylimino)ethyl]pyridin-2-yl}ethanone in
toluene

10 g of 2,6-diacetylpyridine (0.0613 mol), 9.54 g of 2-
chloro-4,6-dimethylaniline (0.0613 mol) and 0.6 g of p-
toluenesulfonic acid were heated under reflux on a
water separator in 400 ml of toluene for 90 min. The

solvent was distilled off completely and the residue
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The unsymmetric conpl exes according to the invention
are very active in the polynerization of ethyl ene.

WOTXe1/680e8dt i vity is higher than that of the PCT/EP2007/000096

correspondi ng synmetric compphexes. They are
furthernore distingui shed by narrow nol ar nmass

distributions. A further advantage is that the_pro %%
H&s aF§6 Ve LgdrEid uf 5Py Oi IPJabPef f bFOPREPPPEpar g

of . gpyTer Cingh ) anDURLSS. Anpunecs (2-2R0okg-0f 6tHemethyl-
bi si mj ne, coppound. can. wi t hout rob
PR PEFHngpgf ﬁg B ggugghﬁg Pgrne ih hrrBtalned
pmratyféldsoftha% further working up steps are no

ces L er] xaipl €S eat
t Fve tgﬁ%urﬁﬁ |I P%étgr ﬁg ?ﬁ@%n%?%ﬁ?cgnt % F? °*
tinen eB§S bei ng |ntended tolimt the scope of the
i nventi on. Exanpl es Exanple 1 Preparation of 1- {6- [1-

(2-chloro-4 ,6- dinethyl phenylinino) ethyl]
Gorpar hsonyExamph&n¥Re in heptane 20 g of 2 ,

ﬁrgpggggybayrldlne (0.4£23 nol), 191@%69[@? 2-ctihloae-44 6-
6-di me | anil.ine .
ﬁ%%?ﬁ%ﬁlgﬁﬁpy ﬁW&ngge&%%i ﬁégggd uﬁ§€%5 FWEon a "

MatﬁanSEparator in 500 mM of heptane for 75 mn. The
sol ubl en S £ 2-
psglp? 2 gfbai%égéegﬁrate Jgiﬁ?tﬁgig RS g °
théorenéuﬁrdgmﬁﬁhwﬂ@mehMﬁﬁ(ﬁﬁﬂQ§i1cWben@@@nﬁeﬁaSuP@ p-
%ihsnégm%mc 23:349 Qbra W@éé@é\ds%ﬂl@e@feﬁéﬂlﬁﬂt&ﬂu a
This was fi Itered of f. and rec& ?II érom6OTh
mat@r W@tpﬁrsad:mroph%oﬂ OATthotat BFT g(‘Cbt 04 ©
gbikehe- [dlazs( 2dichlianed, o@fdldﬂ&iﬁ]ﬁéuﬂmylalnm n'ol)leetrl'BﬁJ]due
pyrl anone were obtaisned.in
48% 5N Yif%égiES a5t %%rﬁ?& ofgpheg%rodﬁ §§ﬁ¥é§anol
greate; (0.0031 mol) of 1-{6-(l-(2-chloro- 4 6-dimethyl-
phenylimino)ethyl]pyridin-2-yl}ethanone was obtained in
a yield of 5%.
The GC/MS showed a purity of the product of 72%.

Example 2
Preparation of 1-{6-[1-(2,6-diethylphenylimino) -
ethyl]lpyridin-2-yl}ethanone

10.35 g of 2,6-diacetylpyridine (0.0634 mol), 7.10 g of
2,6-diethylaniline (0.0476 mol) and 2 ml of formic acid
were stirred in 300 ml of heptane at room temperature
for 71 h. The insoluble solid was filtered off
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than 99% Conparison Exanple V| Preparation of 1- {6-
[1- (2-chloro-4 ,6- dinethyl phenylimno) ethyl]

WOoRe1/a800812- y| } et hanone in toluene 10 g of 2 PCT/EP2007/000096

6-di acetyl pyridine (0.0613 g®l), 9.54 g of 2-
chl oro-4, 6-dinethylaniline (0.0613 nol) and 0.6 g of

toluenesulfonlc acid were heated under reflux on a
Wa%e?: s8pardtbrdipsqdvel igf tdPuede ¢6r teduene Fhd the

61 ¥enbnWas sdiesdd dd @b Pfhi conmpbehel prand dheirated Na2CO3
re |duemas recr P;alllzed from50 ml of 1sopropano

5068t §° 0. I1F ugpe| [T - (25 cKides 40ver NaS0, and
61utaeﬁ?yla@fcenyhemsrwbxlzﬁtﬂw%/hlgir})di_riﬂmﬁeal o}fﬁt hﬂlgor‘b%cuo.
I e % e owe .
BEES, 90oP (Eod @t 8k e i esadel sk e doin a
LEbtaanede E’Bépa(r(‘iﬁ/ﬂ‘dﬂw) ofinl-a { gielld- {2- dli%ar oTHe, Grother
| |
TRy TG e G EORY sty dw%ay(fo?%%@%%%ﬁ%l'e%ly
orom o hs zw gy oand 6thl19rrelt¢f:‘yll<hrﬁl e ( TeoBYS tedll)ized

2REmO0 1%ty 1wippiRLuenesyy fgonioc o@%lsd M@If heat ede U%%fduct
refluxdgn a water separator in 40 nmet hanol

BB Fi Ad9Fh& OB v En Ok NEi%k tin |8eoP‘bJF%tléoﬁ§| éP&ry (%MS)
The tesatlugiwad waerpgtal lized twce from50 ml of

i sopropanol. 0.92 g (0.0031 nol) of 1- {6- [1-

(2-chl oro-4 ', 6-di met hyl phenyl i m no) ethyl]

pyamngia- 2-yl } et hanone was obtained in a yield of 5%

gpgpg¥%g@5§homed a pur|% of the prodgctloﬁz7%%ﬁoro 4,6-
nFIe 2 PreEarat|on of 1- {6-
oy

BYhpPpREAYILAPAEFhY1] -6 —[ (2 6 diethylphenyl-

1m1no)ethyl]pyrldlne

18.80 g of 1-{6-[1-(2-chloro-4,6-dimethylphenylimino)-
ethyl]lpyridin-2-yl}ethanone (0.0625 mol), 15.13 g of
2,6-dimethylaniline (0.125 mol) and 20.0 g of Sicapent
were heated wunder reflux under argon in 300 ml of
tetrahydrofuran for 17 h. A further portion of Sicapent
(10.0 g) was added and the mixture was heated under
argon for a further 4 h and then cooled to room
temperature. It was filtered and the residue on the
filter was washed with 50 ml of tetrahydrofuran. The
solvent was distilled off completely from the combined
filtrates and the residue was stirred with 50 ml of
methanol. The precipitate formed was filtered off,
washed twice with methanol, stirred with 100 ml of hot
methanol and then filtered. 16.92 g (0.0419 mol) of 2-



10

15

20

25

30

35

ethyl] pyridin-2-yl }ethanone 10.35 g of 2 ,
6-di acetyl pyridine (0.0634 nol), 7.10 g of 2

WO, 2001080041y | ani l i ne (0.0476 nol) and 2 m of f @AOTWEP20I060096

were stirred in 300 mM of -hgptane at room tenperature
for 71 h . The insoluble solid was filtered off(11.10
E ) ,and dissolved in 150 nml of toluene and the
T bt TRl RS~ éxPrdmeduiltheny Limiso) & tdatlur=f el - (2, 6-
MeREBy 3phuhiy08imi HBe et BlyUgRE Rase Was dri 88t 9YREd in a
egég gng filtered and the solvent was distilled off
Yh ¥ % 58 g (0.0198 nol) of the product were
I\EthetBO(h I\@HpurlmyCDtﬁlQQ% (GCMB) in a yi eld of 40%
er | i Quer o Lea on t fre
?gpel fron1the£s% SRt %ﬁ& tﬁgg&gs Yue”Was 2 %ﬂ
6%bry§t§WI|@@d ?an1ﬁo@7h§pﬂéhe 32) P07g 9@0. 00681HDL)8 50
t@g)product were additionally obtained in a purity
gf 100% (& % The total yield was 54% Exanple 3
PFepYRat i%rm 0t 0278 117 25chi 1§78 ¥8.57, 20.90, 122.49,

et byl phenyki, mino). 9at hy12]3 -Br, [123(24, 125.70, 127.81,

2 L IVABRSRYL TSV T e B 80,8651 Lo 03,

ebhyl3pyibdi A32- ykfettBanawe® .6@. 0625 nol ), 15.13 g of 2
, 6-dinmethylaniline (0.125 nol) and 20.0 g of Sicapent
wer e heated under reflux under argon in 300 m of
F¥drRhgdfof uran for 17 h . A further portion of

oreppeati6A0.0 g ) was gdded and the ngﬁurQ W@ﬁoro 4,6-
or a_furth t hen cool ed

heat ed under

F5°% Sl Parpur afure) SFvas orilArdPed éirlr&tthd’elpr}&r}}d]ue
onitdbeethyl gpywadiwashed with 50 m of

tetrahydrofuran. The solvent was distilled off
conpletely fromthe co d filtrates and the residue
was stirred with 50 ni|| of thanol. The precipitate

fornmed was filter
Cl |
N

o u

1.00 g of 1-{6-[1-(2-chloro-4,6-dimethylphenylimino)-
ethyl]pyridin-2-yl}ethanone (3.3 mol), 0.99 g of 2,6-
diethylaniline (6.6 mmol) and 1.0 g of Sicapent were
heated under reflux under argon in 50 ml of
tetrahydrofuran for 2 h. A further portion of Sicapent
(0.5 g) was added and the mixture was heated under
reflux under argon for a further 1.5 h. A further
portion of Sicapent (0.5 q) and 0.50 g of 2,6~
diethylaniline (3.3 mmol) were added and the mixture
was heated under reflux under argon for a further 15 h
and then cooled to room temperature. The reaction
mixture was filtered and the residue on the filter was
washed with 10 ml of tetrahydrofuran. The filtrate was
topped up to 125 ml with tetrahydrofuran, 4 g of
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washed twice with nethanol, stirred with 100 m of hot
nmet hanol and then filtered. 16.92 g (0.0419 nol) of

WO20071080¢82- chl or 0- 4, 6-di net hyl phenyl i m no) et REIITEP2@)7/000096

[1- (2, 6- dinethyl phenylimgyo) ethyl] pyridine were
obtained in a yield of 67% 1H NMR (300 MHz) in CDO 3
..d = 2.07 (s, , 2.09 (s, 6H), 2.26 (s, 3H), 2.32
@écaéﬁ)“t GW%?e(ﬁﬁ deg) andothe 1Biybwe wags heatpd) again
8nBer( Mme 2H)x 136d8Rardon 6r’82.87h2%nd 8t B8n EBAEd to
20.90, 122.49, 122.58, 122.78, 122 91, 123 11, 123. 34,
198170 SRR 39urq 28 131, W98 f37 torsgl gand ghigoresidue’ on
18@. 22 1 tield. 573,5 1%:9316)&;1 155h1410108. 43f tetAhydedt Bban.

gﬁ@ng%ﬁli% ?%?ﬁ%?ﬁg?% ?Eliéed( f%hggggbfétgly and the
SEQRévﬁylWﬁénymﬁﬁﬁﬁﬁdet%ytq p&@ldmhe @fOOm§UMédoH 6-The

BC | rm&gd h nd w w
[C>1= (L l@rar%rg§é-%éde{d%o%g@?§9¥hl g‘f) 51 as?% twice

allé%llhmeéﬁuam% teewlera%dlfl vaguef 9. @ép@nt(%@ré“mOl
beat e:d-pndez esftbu& un@eelﬁégmlpﬂe%@lmm@ ethyl] -6-[1-

uran f.ar t he ortio
¢ Bodhe ey B Eh i) s AP sy ieg WAt péapgg 10
an&eeldebﬁu25&nder argon for a further 1.5 h . A
further portion of Sicapent (0.5 g ) and 0.50 g of
2,6- diethylaniline (3.3 nmol) were added and the
FKRUGRE was heated under reflux under argon for a

buebhertisnh and then cegl ed to room benper@tWif.o ey, 6-
xture was filtered and the reS|due on the

react

AT PEEP V&S SRLHEE TR e 6 I 6 o toet &2yt R TR ehPhenyl-
Theénbi) thgti g pywas dioeped up to 125 m| wth tetrahydrof
uran, 4 g of Si capent added and the m xture was
heat ed agai n under r under argon for 2.5 h and

then cooled to
l
N: EE

18.80 g of 1-{6-[1-(2-chloro-4,6-dimethylphenylimino) -
ethyl]lpyridin-2-yl}ethanone (0.0625 mol), 22.16 g of
2,6-diisopropylaniline (0.125 mol) and 20.0 g of
Sicapent were heated under reflux under argon in 300 ml
of tetrahydrofuran for 17 h. A further portion of
Sicapent (10.0 g) was added and the mixture was heated
under argon for a further 4 h and then cooled to room
temperature. It was filtered and the residue on the
filter was washed with 50 ml of tetrahydrofuran. The
solvent was distilled off completely from the combined
filtrates and the residue was stirred with 50 ml of
methanol. The precipitate formed was filtered off,
washed twice with methanol, stirred with 100 ml of hot
methancl and then filtered. 17.84 g (0.0388 mol) of 2-
[1-(2-chloro-4, 6-dimethylphenylimino)ethyl]-6-[1-(2, 6-
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roomtenperature. It was filtered and the residue on
the filter was washed with 10 m of tetrahydrofuran

WOnoe7/as0081ent was then distilled off conpl et el PCarEP20d74900096

residue was stirred with 10gyl _of nethanol. The
precipitate formed was filtered off and washed tw ce
wi th nmethanol. After drying in vacuo, 0.36 g (0.8
firbPPPEPPY L Phenyaimdmogiedhy ]l Ieydiirktie | prasy| dptabped in
et bykld-6f b2%.(2, 6-diethyl phenylimno) ethyl]
pyri di ne was obtained in a yield of 25% Exanple 5
Preparation of 2- [1- (2-chloro-4 ,6-
Bkamphgl phenyl i m no) ethyl] -6- [1- (2,
-dii copyl phenyl i m ng). ethyl] pyri

?ngé?gFESR 2- chl or o- 4, dlnethylphe% q? %% é%ﬁ%ro 4,6-
ét‘tmytwyphanmumymoételt@wdﬁe 6-0.10625 &ma)metzzyn,;ﬁugrmi— 2

[ 5 20.0 g of
%?gggeﬁﬁggg?g¥kggﬁé qgﬁﬁggﬁﬁefﬁﬁx under argon in 300
m of tetrahydrofuran for A further portion of
Si capent (10.0 g ) was a nd the m xture was
heat ed under argon for a urt er 4 h and then cool ed
to room tenperat yse.
on the filter was|washgd with 50 i
t et r ahydr of ur an,-Tae Sl verftewad di sty | ed of f
conpletely fro
was stirred w

| el precipitate
washed tTwi ce&w t h net hanol
stirred with 100 nml of hot met hanol and then filtered.
17.84 g (0.0388 nol) of 2- [1 (2-chl oro-4,

65di methy! pheqy)igd no) reddml ] - &f [ 1- 2631- (2-chloro-4, 6~
Jorst e BRI 6 T3 e %a@%w“ﬁiﬁaw%-
2mihd) etBythbgraddne6 were suspended in 20 ml of n-
butanol, and a solution of 267 mg of iron(II) chloride
(2.104 mmol) in 40 ml of n-butanol was added at room
temperature, while stirring. The suspension was heated
at 80°C for 2 h and then stirred at room temperature
for 14 h. The butanol was distilled off under a high
vacuum and the residue obtained in this way was washed
three times with diethyl ether. The solid obtained in
this way was dried under a high vacuum for 8 h. 1.005 g
of 2-[1-(2-chloro-4,6-dimethylphenylimino)ethyl]-6-[1-
(2,6-dimethylphenylimino)ethyl]pyridineiron(II)

chloride were obtained in a yield of 90%.

Decomposition point: 220°C
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di met hyl phenyli m no) ethyl] -6- [1- (2,
6- di net hyl phenyli mno) ethyl] pyridine iron (11)

woczebwesoebs 850 ng (2. 104 nmol ) of 2- [1- (2- chlPETEP2007800096

di met hyl phenyl i m no) ethyl] s56— [1- (2

, 6-di met hyl phenyl i m no) ethyl] pyridine were suspended
|n 20 m _of nbutanol, and a solution of 267 ng of iron
EXRFPRI dride (2.104 mol) in 40 i of n-butanol was

added rat ibpom t esper at gre 1 -Whi-kbe19torui, 89-dikR& hylphenyl-

sus gg%kgg eraﬂa (%?éft 80 for 2 and thagsstlrred

dtbyﬂlpgdldhheunmww(kiinqﬁicwaauun1and t he residue
obtained in this way was washed three tinmes with
diethyl ether. The solid ohtained in this way was
dried under a high vacu 8 h. 1.005 g of 2- [1-
(2-chloro-4, 6-dimethyl ghenyl|i mi no) ethyl] -6- [1- (2
,6-dinethy|phenyFin1 fidyne iron (11 )
chloride were ob gine [ [

[1- (2-chl oro-¢{ di net ﬂfgﬁenyll ethyl] -6- [1-
(2, 6-diethylp | m no) - "ethyl dineiron (I1)
chl oride O. g [1- ]

, 6- dlnethylphenylln1no) - et hyl/] [1- (2,

6- di et hyl phenyli m no) ethyl] pyridine (0.8 mml) was
di ssolved in 10 m of tetrahydrof uran, and 0.15 g of

5@@%2*4520 6@ 8 Enmh) @aéhQQQ%d4a% e RS TR B Ml @rino) -
stlrrln ﬁﬁﬂftate orned and was | sol at ed

SﬁhffreH fPatlitor PR YRR Y I eyt pe (0.8
mmbﬂahwdnofdusa@la@d.thﬁ 20 hﬂl @Z—Chébf@hﬁdrﬁfuran, and

gi_.ggtepﬁ'ypgﬁnyg & Dok )%t hy ]F] pyg}bl f25 07945, at room

pheny e nerron
tRMpeirdé uwas fwheJeJde f sbarsohgentr reseduest aineeforagdcechnd

g%?/ssi'@@lageéobg/ (81 prpERL hnWaseabt ahned ina yhel d,Qfheq
twfée with tetrahydrofuran and the 2-[1-(2-chloro-4, 6-
dimethylphenylimino)ethyl]-6-[1-(2, 6-diethylphenyl-

imino)ethyl]pyridineiron(II) chloride was freed from

solvent residues under reduced pressure. 0.30 g (0.5

mmol) was obtained in a yield of 63%.

Example 8

Preparation of 2-[1-(2-chloro-4, 6-dimethylphenyl-
imino)ethyl]-6-[1-(2,6-diisopropylphenylimino) -
ethyllpyridineiron(II) chloride

0.32 g of 2-[1-(2-chloro-4,6-dimethylphenylimino)ethyl]
-6-[1-(2,6-diisopropylphenylimino)ethyl]pyridine
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Exanpl e 8 Preparation of 2- [1- (2-chloro-4
, 6-di met hyl phenyl imno) ethyl] -6- [1- (2,

WOR001/488e83r opy| phenyl i m no) - ethyljpyridi nei r ®ECT(EP2§07/000096

chloride 0.32 g of 2- [1-_(Bgchl oro-4,

6- dinethylphenylinino) ethyl] -6- [1- (2,

6- d||sopro yl phe imno) ethyl] pyridine(0.70 mmol)
(s’ @i @@%15e(daisn o_ymﬁsfﬁl\tﬁd t &b r ARy drlof ok ahetapliyorofugan,

ohd FeCh 42y KO é@c@?*m@i) 0ess added) atyalsOBded at room
te erature, gglle stirripng. A preC|p|tate formed, and

?E%F%?%d e 135Gy %ftérpf%?%ﬂﬁ$%%%h€ﬂrWﬁFcea“d
M&éhleeﬂbabﬂdﬁqfufﬂntriheoﬁr@d&Qk'Zk hl-arl®-6hERE0- 4wice

6-. di th [ im no eth
%l%?lsgﬁ?op e%y??%inéﬁ et§§#fuﬁ§r|é ﬁé {BRCPPyo=4/ 6~
@hm©thﬂbpbbnalnmdnomethyé way [Wad 2f, teed ifsrogmcgot hpgreny 1 -
r ur 3
LEEhOLeen PIEe) 18 HEE GRIETTLichi chite DobRaInel DL | rhis
9AB- Bﬂ%fl -fpeed. dfﬁ@mhyﬁghéﬁytu mrﬁ@}dé@ﬁyl }mplym dirgguced
%g@@s&fé) ohbor ydg ovwas RIRN3r ahd fb@@&ﬂﬁ@'@n% W Lheld of
tz et al., CR" Chime 5 (2002), p
fpari son Exanple V 4 2 ,6-Bis[l- (2- chloro 4,
6- di met hyl phenyl i m no) ethyl] - pyridineiron (II)

' [ in accordance with Lutz et a
§£$8%£?§?£6§X59§8 9§ . 43-48. Conparison Exanple V52
2,6=Bis[l1{2¢(8; damdthyéphepyﬂpmenplemhyﬁlgxﬂgdqne—

Pﬁ’éh?’tf‘?' ea%rl'd)e %J‘Asorf}%9§ %édpﬁﬁp%rcﬁ%]f&@&&oﬁgéﬂciutz
WR912 nerlza i on
%BI?%ErlQaBroﬁhé%bérﬁnéﬁP§2ﬁer@ cdPriddd out in a5 1-1

four-necked flask provided with a contact thernoneter,

Tefl on bl ade stirrer, nI et tube, condenser and

heating mantle. 250 m toluene were initially
i ntroduced into th

Comparison Example V4

2,6-Bis{[l-(2-chloro-4, 6-dimethylphenylimino)ethyl]-
pyridineiron(II) chloride was prepared 1in accordance
with Lutz et al., C.R. Chimie 5 (2002), p. 43-48.

Comparison Example V5



correspondi ng amounts of the conplex were added at 40C

10 under argon (see Table 1 ) . The solution was then
wome/esdosat 75C for 10 min. Thereafter, it was PEIAEP20)7/000096

again to 40 0C and the amoupt of 30% strength

met hyl al unoxane solution (MAO in toluene from

Cr ton stated in Table 1 was added. Thereafter, 20

{0 n%lﬁﬁh bf - BT Ay 8RBT RBY4 PIENYAdEd@op IBtdygh Rt igline-

spbmtIion. Thlemddehe wpdl yrprdpatdOn, it heagtbyhgneef eedth

Wiég&ged and argon was passed through the sol ution.
%15 M “of concentrat ed hydrochl oric acid

and 20 50 m| of nmethanol was then added and, after
stirring for 15 mn, a fygther 250 m| of met hanol
wer e added, the pol ynerf d precipitating out
conpl etely. The pol yne |vvas filtered off over a glass
[ [ , 1 nmet hanol and
dried at 70C in 25 vgcuo.: eri zati on and
rr-zFéej-i-rN Tab 1 . Table 1 30The
e ar Ss | butions and the
M/v/mélde(r:lIm ef rom was carried
i ghytenperat Ore get” perneati on
chromat ogr aphy in acsordance s th DI N 55672 on a
WATERS 150 C with the foll owi ng col ums connected in
series: 3x SHODEX AT 806 Ms, |x SHODEX UT 807 and IXx
SHODEX ATG under the follow ng conditions: solvent:
1,2,4- trichlorobenzene (stabilized with 0.025 wt . %
of 2,6-ditert- butyl-4-nethylphenol) , flowrate: 1
m/mn, 500 mM injection volune, tenperature: 135C,
calibration with PE standards . The eval uati on was
carried out wwth WNGPC. The Staudi nger index (h
)[dlI/g] was determ ned with an autonmated Ubbel ohde
vi scometer (Lauda PVS 1 ) with

means Mh, My,
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30

decalin as the solvent at 130C (ISO1628 at 13Q0C ,
0.001 g/m of decalin)
woaoewrsdisig to the invention fromEx. 6 shows WRCIEM007/000096
activities and nol ar massesgghan the two correspondi ng

symetric conplexes fromV3 and V 4 .
t he nol ar
Exanple 10 21.1 mol
2ol{iméRi z8bhli8ho-4 , 6-di et hyl phenyl i mi no) et hyl]
%I-(2,6- di et hyl phenylim no) ethyl] pyridineiron
(I'1 ) chloride,

time,

-6-

The unsynmetric conpl ex

At the sane
mass distribution is narrower

of the conplex from Exarrpie 7,

was used for ethylene polynerization

Blse degsdryintead adtomen  wixbe ramedltar wateo friFHed r ot hen a

&o g 8B HYE PR

di i sopr opyl
EHISF | BT

to A
ur—-—nec

ojmpl e
gbreneﬁ?zatlon

BRI TR R T

N¥hbhRe) ot MHd cdnplds @rebadded at 40°cC
o) ethyl] pyridine iron
3@ dthy| $ot YhEPT ZWeFo

)

enyl i m

Sgsed 3

fLgm the )

was I n

O of 1:

500, The

uptFP G 20'Hith. fhe contact
dlcefvongtet, t hEeEonpl ekleds 2386rgeai, PBAs(miblledf tube,

COIBLEXD )

Vi scosity K _ _ [
tohplakl¥roniEkaagreed | 2nfp- (2thékl or §lask

the

%II)
hgg heated

glestbPbedoabave, mivh t hTRepBhaEekat i@ GfadecdsDsUt Bgain to

60!

%%éothe

Al fLom.Lhe VRO

pol ymerization Was inte

rup

. 1:500. Th
S s atd’ nthg amonane

setuvioy OMAOhe ivorpsllerensast B84 L gorgpt P/ stated ah Table

tofRkexdiek . 1Rl £soh Exg

conplex from Co

L

ari son Exanpl e

Eeaaﬁ??%obhéﬁyglahggm FPASF1€Phyl ] pyridineiron( I1)

chl ori de,

escri hbed_above, with a
eooad T 5P Brgiirtatd
podypedi zatd oargon was passed through the solution.

was used for ethylene polynerization as
ratio of Fe fromthe

Bt 1 580, FhavLens

feed

3B g FEPcRYIERS were

was
A

mixture of 15 ml of concentrated hydrochloric acid and
50 ml of methanol was then added and,
for 15 min,

the polymer

polymer was

after stirring

a further 250 ml of methanol were added,

formed precipitating out

filtered off over a glass

completely.
filter

The
frit,

washed three times with methanol and dried at 70°C in

vacuo.

The

polymerization

summarized in Table 1.

Table 1

and

product

data

are

Ex.

Complex
from

Ex.

Amount
of
complex

(pmol]

Complex:

Al

(Poly)

[min]

Polymer

{g]

Activity
(g of
PE/ (mmol-h) ]}

[dl/g]

My
(g/mol]

M./ M,

V6

v7

V3

vé

23.3

18.8

22.0

1 : 500

1 : 500

1 : 500

20

12

15

17.6

10.44

2269

2079

1901

0.852

0.59

0.523

134,885

27,300

23,150

4.79

6.59

10.1
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was interrupted after 20 mn. The activity of the
conplex was 976 g of PE/ (mmol of conplex h ) .Patent

wocden/ase08l . A process for the preparation of PETEPIVITH00096

conpounds of the fornmula L wherein the vari abl es have
the follow ng neaning: R -R2 independently of one

anot her denote hydrogen, G -C22-al kyl, C2-C22-al kenyl,
Co6- C22-aryl, arylalkyl having 1 to 10 C atons in the

'thekybelt@@m(i@'atardﬂm 6o 20 tGeathBat kB8 Q’Iﬂitfﬁ%@%ns Oland
f|ve Si X- tbﬁ} &en nmenper ed het erocycl yl
‘ea

y whi
oM a Wion&R&t oMY Mim OR& 1§eSup t@&ﬁﬁ%ﬂ“hg was
cﬁrriedeuthgrmSanstérmﬂgHiubmeﬁﬁw@réadéﬁabérﬁeaﬁaon

b OR11
e g e
%@ hCR3Lifeh t bhe ofmld oilveg | cel ymngr coavesteehben ederies:

n ependent | h depo _
M QHO[B@XRﬂé@_BB@_ g@kyQt& é\zﬂdgz%pgﬁiw ﬂo% %g _EgrODFX AT

%ry‘F 3ﬁ§| RB®i ndot Loy ing cca%rtﬁﬁstwm he a@kyﬁntadu dal, 4-

et 2Poke i &A% i(BrhBe1aryl radica .oNRW2, s BEL2, 6-di-
hal |x- or seven- nenbered

Tot ST ey I A hPEERBLT o f 100 kA ohdhhBH? fr 8AP 11
iheegroop codsisti ngemfeMatuie; O36rCS ca/\hEhseamlcbﬂilew1th

agggéﬁgsé ca'@e ev%_]l%\%l o%sg g%fg%% ué%l?x WIN-

@eh case two radicals R3-R 5 can b e bonded W|th one
another or in each case two radicals R 6-R 10 can

%sobebonded W th one nothr to forma five-, sixo
The Staudinger 1index was determined 'with an

automated Ubbelohde viscometer (Lauda PVS 1) with
decalin as the solvent at 130°C (IS01628 at 130°C,
0.001 g/ml of decalin).

The unsymmetric complex according to the invention from
Ex. 6 shows higher activities and molar masses than the
two corresponding symmetric complexes from V3 and V4.
At the same time, the molar mass distribution 1is

narrower.

Example 10

21.1 pmol of the complex from Example 7, 2-[1-(2-
chloro-4, 6-dimethylphenylimino)ethyl}-6-[{1-(2, 6-
diethylphenylimino)ethyl]pyridineiron(II) chloride, was
used for ethylene polymerization as described above,
with a molar ratio of Fe from the complex to Al from
the MAO of 1:500. The polymerization was interrupted
after 20 min. The activity of the complex was 2786 g of
PE/ (mmol of complex + h). The polyethylene obtained had
a viscosity n of 0.807 dl/g.



r seven-nenbered ring, and/or in each case two

radicals R3-R5 are bonded with one another o r in each
WOQAa8H0808 radi cals R 6-R 10 are bonded wi t h oRETHPIOUTON0096

to forma five-, six- o r_sggen-nenbered heterocyclyl,

whi ch conpri ses at Ieast one atom fromthe group

consisting o f N, , 0or S, R 11 independently o

?X%ﬂélﬁn%gher denote hydrogen, G -C 22-al kyl ,

2: R2mbkenyt, G- Q?cﬁn rest ﬁrdﬁ{ a'ésaéa'mﬂlaé“ 12LC{110(2-
C% t ons | the a k¥ h i.cal. and 6- atons inth

E) ??r?aér afigefFhglp f?yélml%ﬁéﬁépﬁlthé “Orlgal b~
dadsopkspRiphengnialian)bteyighstiidined fory( 1@l ogensride,
qgg [ Sggchfcase Hﬁp]2§%£Cﬁ%i%%%ﬁ¥}%§gbﬁésgafzed%%%%%%ed

to°forma five- %51 X e
#hdependéentl v ondlamerande hef @end&@nhwduageompCbeto Al
R2of! Kne C An622-8t kenylsoqt 6 6 ar yl
a(\)u ng 1eto 0 C atons in the aﬁg %%%J?J% gas

é@%ﬁ%rPHtFﬁeﬁﬁﬁﬁrrbﬁléém aﬁH“?naébéMléaséﬁimbhe complex
hadi eaks R 42 ean (ahd? Brebapded t. ¢)forma five- or
si x-menbered ring, E1 -E 3 |ndependently o f one
anot her denote carbon, nitrogen o r phosphorus, in
panpacitkan Eaahpme and u i ndependently o f one anot her

e 0 for E.3 a s nniittr geen o _r._phosphoru
g?d 1 1 E?E q% compc%?b&% I9 8 Wpégﬁﬁ |se]§xampfe Vo,
2eécb1ﬁ@la a»6adb@ﬁ9pr©@NQ@@@@mjumnﬂuéduhthQyﬂldlne-
1%@@? the cyankables n?g/@dt#@rfgkﬁg %yg%ﬁ enoflzatlon

-R2 i ndependently of one another den
as described above, with a molar ratlo of from the

complex to Al from the MAO of 1:500. The polymerization
was interrupted after 20 min. The activity of the

complex was 976 g of PE/(mmol of complex -+ h).
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conpris at

G -C22-al kyl, C2-C22-al kenyl, C6-C22-aryl, aryl al kyl
having 1 to 10 C atons in the al kyl radical and 6-20 C

WO2001480081 t he aryl radical, or five-, six- or PCI/EP2007/000096

seven- nenbered heterocyclyl, which conprises at | east
one atomfromthe group congisting of N, P, Oor S,
wherein the organic radicals R*-R2 can al so be
substituted by hal ogens, NR 2, ORl11l or SiRl2 3 and/or
RHeentwockatingal s R -R2 can al so be bonded with R3-R5
to forma five-, six- or seven-nenbered ring, R3-R5

i ndependent|y of one anot her denote hydrogen,

b AePIAFkSE, fer- Ebs. fueaRnatices @D-meyPimhng| geRppPunds
havwfgtHe t Pod@uzatons in the al kyl radical and 6-20 C
atons in the aryl radical, NRn 2, ORl11l, hal ogen, SiR12
3 or five-, six- or seven-gtnbered heterocyclyl, which
conprises at |least one atofmfromthe group consisting
of N, P, Oor S Rherei 2th;ﬁ9ﬁdﬁnic radi cal s R3-
R5 can al so be substli tuged byghdl ogens, NRU 2, I

or SiR11 2 and/or in eafgh casé tw radicals R3-R5 can
al so be bonded w'th onellanothgr to fRrma five-, six-
or seven-nenbered ™MD, r ach case two

radi cal s R3- RR®are nded with ome another to forma
five-, sgxor even- ngenber ed het eppcyclyl, which

st one atom fromthe group

wherein the variables have the following meaning:

R'-R? independently of one another denote hydrogen,
Ci—-Cpp-alkyl, Cy-Cyr-alkenyl, Cg—Cyo—aryl,
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical,
or five-, six- or seven-membered heterocyclyl,
which comprises at least one atom from the
group consisting of N, P, O or S, wherein the
organic radicals R!'-R? can also be substituted
by halogens, NR”Z, OR!! or SiRm3 and/or the two
radicals R'-R? can also be bonded with R?*-R® to

form a five-, six- or seven-membered ring,

R3-R*° independently of one another denote hydrogen,
C1—-Cp2-alkyl, C,-Cyy-alkenyl, Cg—Cap—arvyl,
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical,
NR'',, OR!!, halogen, SiRY; or five-, six- or
seven-membered heterocyclyl, which comprises
at least one atom from the group consisting of
N, P, O or S, wherein the organic radicals R3-
R can also be substituted by halogens, CN,
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consisting of N, P, Oor S ,Rll independently of one
anot her denote hydrogen, G -C22-al kyl, C2-C22-al kenyl,

wosesmeesaryl , aryl al kyl having 1 to 10 C at on®@GIYER2HE/000096

al kyl radical and 6-20 C atggs_in the aryl radical or
SiR12 3, wherein the organic radicals Rl1 can al so be
substituted, by halggens and.in each case two radicals
R11 can aNBGzbe MRndedl t §1Rotm andi9e- ior sechreadpeeedwo

ring and Réa1bﬁ@@pQﬁd@ﬂ“dédﬁb@nEoﬁH@HhQﬁjg?nekg another
hydr ogen, G ~C22-al ky - C22- al ken -G22-aryl_ or

aryl al kyl ®havPnGath (fals(? Ct":’a‘f oﬁ%d}?@¥ﬁéRaT$<yl Claé‘dlacla‘io be
and 6-20 Boatieds Wittt henar yhothdiCélo amskni naeacikrecraseslx—
two radi cgls R12 can _al so ae bonded to forma fiv

si x- menbered ¥7ny, Iﬁem}E% dpetenf\/SF ohB andt ecase
denot e cat®won ramncmdgaerﬁorR plaasphemessd |\m1par bneularother

carbon, aggd y ggﬁgl ¥.of ,ong ﬁ,%rl s ;gbeég of Yonded

El -E3 as nltrogen or osphorus a
carbon, iWihh a@?%haﬁfp%th%n -ty of@EEC 8ol YEne- wt5hl>8m or

ani | i ne OEeQBﬁ ﬁ@hE@&%d'|he%@r%%@cu@qepeW$¥@HB/dghﬁyﬁ%es
anot her denoﬁe h&dro gen, G -C22-al k C22- al

| C6-C22-aFyteag y|om<ﬁt%v%<§“1tle% iéoéf’af:(?ﬁbsmﬁlt%e of
al kyl radNgab,ando@-2() C atons in the aryl radical,

2, OR11, halogen, SiR12 3 or five-, six- or

seven- nenbered heterocyclyl, which conprises at | east
oneR4t om £ndapehdegitdyp @bnehst ianptdfer denote hydrogen,

C1-Cyo—-alkyl, C,-Cyy-alkenyl, Ce—Caoo-aryl,
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical
or SiRu3, wherein the organic radicals R can
also be substituted by halogens and in each
case two radicals R! can also be bonded to

form a five- or six-membered ring and

R2 independently of one another denote hydrogen,
C1-Czz-alkyl,  Cp-Cyp—alkenyl,  Ce-Cpp—aryl  or
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical
and in each case two radicals R'? can also be

bonded to form a five- or six-membered ring,

El-E3 independently of one another denote carbon,
nitrogen or phosphorus, in particular carbon,
and

u independently of one another are 0 for E!'-E® as
nitrogen or phosphorus and 1 for El-E?® as

carbon,

which comprises reacting a dicarbonyl compound of

the formula II



N, P, Oor S, wherein the organic radicals R6- R10
can al so be substituted by hal ogens, CN, NRn 2, OR11
WOR0078i8RI82 3 and/ or in each case two radical s RETHPOWTAN096
al so be bonded with one anogher to forma five-, six-
or sevennenbered ring, and/or in each case two
radi cal s R6-R10 are_ponded with one another to forma
five-, six- or seveRynembered heterocyclyl, which
conprises at_,l east & e atomsfrom the group consisting
of N, P, (BJNK\%,(EE%;sLnd%pendentIy of one anot her
denot e hydrogen,EC - -al kyl , C2-C22-al kanyl,
C6- C22-aryl, aryljal kyl {having,1 to 10 C atons in the
at in the aryl radical or

al kyl ra®’

SIR 12 3, whérein tNé organic radicals R11 can al so be
substi tut ed hal ogens a in each case two radicals
R11 can al so ®e bonded togorma five- or six-nenbered
ring and R12 independently of one another denote
hydrogen, G -C22-al kyl, C2-C22-al kenyl, C6 C22-aryl or
ar ymékyhnhanéngailbalé@ @a@rteomf%e' rfotlll%ufilrkgvlméa&dlrﬁgﬁl
and 5 0 tons .in ical and in each case

PwoR T copdeRaBeRRl il < Danbonacaned et Vel cgen.
SIX menbeCetCbt-agky2,. TheCprbgesikaagardi ng Co- ckammyl
, mhereépg%g}kgf gg kglqg £oMpgu ds of the f [ou a%kyl

and in the fornmul a”| ori fie,
brom ne radical and 6 20 C atoms 1n the aryl radlcal,

or five-, six- or seven-membered heterocyclyl,
which comprises at 1least one atom from the
group consisting of N, P, O or S, wherein the
organic radicals R'-R? can also be substituted
by halogens, NR'Y',, OR!! or SiR'?; and/or the two
radicals R'-R? can also be bonded with R3-R® to

form a five-, six- or seven-membered ring,

R3-R® independently of one another denote hydrogen,
C1-Cyp-alkyl, Cp-Czz-alkenyl, Ce—Coz—aryl,
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical,
NR!,, OR'?, halogen, SiR'?; or five-, six- or
seven-membered heterocyclyl, which comprises
at least one atom from the group consisting of
N, P, O or S, wherein the organic radicals R3-
R® can also be substituted by halogens, NR'%,,
ORY or SiR'?; and/or in each case two radicals
R3-R®> can also be bonded with one another to
form a five-, six- or seven-membered ring,
and/or in each case two radicals R3-R® are
bonded with one another to form a five-, six-
or seven-membered heterocyclyl, which
comprises at least one atom from the group

consisting of N, P, O or S,
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or iodine and R7 is a G -C2o-alkyl . 3 . A nonoim ne
conpound of the fornula |la,wherein the variabl es have

WOt20e7/800910wi ng meani ng: A is chlorine, brom n@CTIER30ET®00096

CF3 or OR11 R -R2 independestl y of one anot her denote
hydrogen, G -C22-al kyl, C2-C22-al kenyl, C6-C22-aryl,
arylalkyl having 1 to 10 C atons in the al kyl radical
and 6-20 C atons in the aryl radical, or five-, six-

or BEven- iedbperdeheigr adycoyé, aV\ﬂ@lt(hférCOcﬁf@lﬁbﬁés h@fdrogen,

| east one.at the gr Qup con stlng of N, P,
or S, whet ecloﬁ %E of gani ce? NG g YIRo can 4l 562 Gyl

substi t ut@dybglksl ogevgnoNR 2to C)ROOC SitRigs 3imndher alkyl
the two radicahs RndlsCap @l S&&%Dbjo.ﬂdet%ew gp}ég’jé ical

to forma five-,,siXx- or seven-nmenbered ring, [
i ndepende?¥ | 18f sond'heictinertiRnereanyer ggsiicals R can

G - C22-al kybo @2 C23balkenykd Cﬁi%w ns abwbal Kyl each
having 1 to 10Catoms|nthe cal and 6-20 C

atonms in theCaryiC r 4adsRls NFal a'é]?f‘lls%aPSgethonded to
Si R12 3 ofofmve- figex- oor ssevepnvemrber &d nletagyocycl yl ,

whi ch conprises at | east one atom fromthe group
consjsting of N, P, Oor S, wherein the organic

radk Cal s Redepandeanls of b@n%ubmoltﬂl@tredd@yotlal @g'eirr@gen,

NR1 , ORlé]be SaBk§1and/ 85— - SQ%En%SG two_radiy or

R3-R5 can onded wi th one anothef or in each C
two radi caf¥ ‘R#kyhlﬁaé’alﬁgal%ot%elﬁoﬁd@cmnt% b‘hethe alkyl

anot her tpaddealaahidvess26i K- dxdmsevan-tmbered rHakd.cal
and/ or i n,each case v, radigals RAR S are bonded_ .

bonded to form a five- or six-membered ring,

El-E3 independently of one another denote carbon,
nitrogen or phosphorus, in particular carbon,
and

u independently of one another are 0 for E'-E® as
nitrogen or phosphorus and 1 for E!}~E® as

carbon,

in an aliphatic, non-aromatic solvent with an

aniline of the formula III

R6-R! independently of one another denote hydrogen,
C1—C22—alkyl, C2—C22—alkenyl, Cs—sz—aryl,
arylalkyl having 1 to 10 C atoms in the alkyl

radical and 6-20 C atoms in the aryl radical,
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in each case two radicals R 7-R 10 are bonded with one
another to forma five-, six- o r seven-nenbered

WOreo#0s0esicl yl , which conprises at | east one RCABPROGIM0096

the group consistingof N ,gP_, Oor S, R11

i ndependently o f one anot her denote hydrogen, C -C
22-al kyl, C2:C22-al kenyl, C 6-C 22-aryl, arylal kyl

having 1 8 20 OBt onshd toger alsl%ﬂlsiar adf cdlivend 6s28-C or

atoms i n & ea-YenRGetR! e the r3dych? 13, ?Mﬁﬁéﬂr1ééﬁbrises
organic ragl ials R 11 can also b'e substituted by
hal ogens &mhd 157 Sdact ¢ a3ECT whr PAJFREI §TRUPL COAVP igi e @ of

e bonded No frgrro aof i 9g- whekeshx tmemargthid ngadRdls RS-
i ndependegtd y apqt her. denote hydr '

f e ogen, G -C
22-al kyl, "C2- 89*52-'521}1 2nyP, TR DBt edy PYo PaiPIRAPKyICN
having 1 ¥8'%0 ®Rt'onsri $iRid; akkygloradicaleaand 6228 Gwo
atons in theg;anyls radigal i ch_ca .
radical's R 12 can al so b e@%gndagd%tao%%r%sgg Fvelt by one
si x- menbefe@thiekg, t° - EPimdepentienety osfixone canhotdrsren-

denot e camb@Bereidt I OBERG O I aRROSRNOrYs, idyartkgukar ¢y
carbon, and .u iraﬁdeﬁ%nd@@tlg o f one another are O for
Pt tr roo ®

E-E 3 a $2AR° 0ggeett® POPAESpHGrS ane #npsher to
1 -E3 a sfoambona 4 five, unsypxetri erbi si@glidi®membered
conpound faorqula LV, wherein the variables have
the foll o&mefﬁﬁtrrgrgé(ﬁiqﬁ{;ﬁ A" é% §PMRE L i%onidte, 1i%Rfitne,one
CF3 or ORatomR fRon ntependenpl ycafs iosiei mpoblieN ,dehpt © or
hydrogen, sG - C22-al kyl , C2-C22-al kenyl, C6-C22-aryl,

R!? independently of one another denote hydrogen,
Ci-Csy—-alkyl, Cz2-Cyy-alkenyl, Ce—Coz—aryl,
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical
or SiR'?;, wheérein the organic radicals R can
also be substituted by halogens and in each
case two radicals R! can also be bonded to

form a five- or six-membered ring and

R? independently of one another denote hydrogen,
C1—-Cyy—-alkyl, C2-Cyz—alkenyl, Ce—Cor—aryl or
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical
and in each case two radicals R!? can also be

bonded to form a five- or six-membered ring.

2. The process according to claim 1, wherein in the
monoimine compounds of the formula and in the
aniline of the formula IIIT, R® is chlorine, bromine

or iodine and R’ is a C1-Cpo-alkyl.

3. A monoimine compound of the formula Ia,
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arylal kyl having 1 to 10 C atons in the al kyl radica
and 6-20 C atons in the aryl radical, or five-, six-

WOR00E®0e - nenber ed het erocycl yl, which conpri SEI/ERR007/000096

| east one atom fromthe grogg consisting of N, P, O
or S, wherein the organic radicals Rl- 2 can al so be
substltuted by hal ogens, NR 1 2, OR11 or SiR 12 3
and/or the two radicals R - RZ can al so be bonded with
R3-R5 to forma flve-3 Si X- r sevensnenbered ring,
R3-R10 , R13-R17 indR ndeq; of oRg anot her denote
hydr ogen, G -C22-al kyl, -C2 a?kenyl C6- C22- aryj,
aryl al kyl having 1 to 10 in the al kyl radical
and 6-20 C atonms R ical LRR 2, OR11

hal ogen, SiR12 or fi
heterocyclyl, wAich c
the group_gonsi $ti r S, wherein the
organi c ratkgca 510 and R13-RI7 can al so be
substituted dgens, NR1 , OR11 or SiRl12 and/or in
each case t
anot her ggR eack’ casetwo radi cal s R7-R10 can

al so be bonded with one another to forma five-, six-
or sevennenbereR'ting and/or in each case two radlcals
R '@hg§é1ncﬁﬂe vhr%a%r%s Hthrlﬂg“%5T1tJ¥H tﬁééﬁ%ﬁ&a
five-, six- or seven-nenber ed r g, and/o 9

cask two #&dFbAPEiRs.Rbremdne, lodlne, CFa or ORM

ast one atom from

R'-R® independently of one another denote hydrogen,
Ci1-Cor—alkyl, Cy-Cyz-alkenyl, Ce—Cyp-aryl,
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical,
or five-, six- or seven-membered heterocyclyl,
which comprises at least one atom from the
group consisting of N, P, O or S, wherein the
organic radicals R'-R? can also be substituted
by halogens, NR”Z, OR!! or SiRm3 and/or the two
radicals R'-R? can also be bonded with R3-R® to

form a five-, six- or seven-membered ring,

R3-R10 independently of one another denote hydrogen,
C1-Coy-alkyl, Cy,-Cpz-alkenyl, Ce—Cap—-aryl,
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical,
NRY,, OR!'!, halogen, SiR'?; or five-, six- or
seven-membered heterocyclyl, which comprises
at least one atom from the group consisting of
N, P, O or S, wherein the organic radicals R3-
R!® can also be substituted by halogens, NR'y,
OR! or SiR'?; and/or in each case two radicals
R3-R®> can be bonded with one another or in each

case two radicals R’-R} can also be bonded
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bonded with one another and/or in each case two
radi cals R7-R10 are bonded with one another to forma

WOf200%08008di x- or seven-nmenbered heterocyclyl a®@/TdEP20047/000096

each case two radicals R13-B}7-are bonded with one
another to forma five-, six- or seven-nenbered
het er ocycl whi ch conprises at | east one atom from

|, :

t he groupwiB}ﬁsi%‘??ngarkﬂtWr, po fosp s, fyve-, six- or
independe@éwneﬁ\emneraaotmg,deaaaeolﬂydir?)g@achl case  two
G - C22-al kyl - -akkenyl, C6:C22-aryl, aryla

havi ng 1 f%diﬁ%% i ﬁ%hebod} Vég?écaﬂneanﬁngggﬁrcor
atons in ihe eggh radicatwor SaRicaBs whemefn dte bonded
organi c rﬁﬁtﬁ?'éné?l]a&?&&lS%obegé%Stét uéle‘gleply six- or
hal ogens and in each case two radical s RLl can” al'so be
bonded t oS¢¥ehTEENPeEedor hetrrpeibéyéd r whgchR1Zomprises

i ndependeat | ye8k+0Bg caRAMETF G006 hyH5Q8€Bonsisting of
G -C22-al kyl, C2-C22-al kenyl, C6-C22-aryl or aryl al kyl
having 1 Yo %0 € QFofs in the al kyl radical and 6-20 C
atons in the aryl radical and in each case two
radigal s R12 can ,al be bonded to forma five- or
i honbet SaePERACNEDYED S nlpe ARSI GFeBRES ahgEiraEen,
denot e ca€bdhy-alkydgen or Cphospbhdkasylin par CikelQbataryl,
carbon, apgd, y.iRdep of ,0 nqt a or,

yYa g? g%@%%ﬁlﬁ. {o gsléf%?n%%iEggaghg al@yl

-E3 as nitrogen osphiorus an

carbon . 5*2dpR3alinsyidheeT?€ Cr i whplex tke t aeviommgigal
V, wherebh the'iarivaidesi havige t Beghah bowiakg d@ani 8% can
A is chl orine, brom pe, .i odi ge, CF (ir OR11, _
also be substituted by halogens and in each
case two radicals R'" can also be bonded to

form a five- or six-membered ring,

R'? independently of one another denote hydrogen,
C1-Cyy-alkyl, Cy-Cap—alkenyl, Ce—Coz—aryl or
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical
and in each case two radicals R'? can also be

bonded to form a five- or six-membered ring,

E'-E?® independently of one another denote carbon,
nitrogen or phosphorus, in particular carbon,

and

u independently of one another are 0 for E!-E* as
nitrogen or phosphorus and 1 for E!-E® as

carbon.

4. An unsymmetric bis(imino) compound of the formula

Iv,
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R -R2 i ndependently of one another denote hydrogen,
G -C22-al kyl, C2-C22-al kenyl, C6-C22-aryl, aryl al kyl

WOravi/esgost to 10 C atons in the al kyl radical ®Rd/E200/0@096

atons in the aryl radical - gg five-, six- or

seven- nenbered heterocyclyl, which conprises at | east
one atom fromthe group consisting of N, P, Oor S,
wherein the organic radicakg R -R2 can al so be
substituted by hal ogens, 'L 2, OR11 or SiR12 3
and/ or the two radiRjals RE g/aﬁRanl so be bonded with
R3-R5 to forma five-, ki E” seven- nenbered riny,
R3-R10 R i 3_Ri7,indepefdently of ong another denote
hydr ogen, G - C2R~a kyl - |, C6-C22- aryl,
aryl al kyl having 1 r adi cal
and 6-20 C at@ns in|fhe aryl [ Rn 2, OR11 ,
hal ogen_s Si R1] Nive-, six- N(_seyer; menpered
het er ocyc conpri ses at )
the group ‘onsi stling of N, P, erein
t heor gani c ’

subst i trt@éd )
each case twolradicals R3-R5 can be bonded with one
anot her and/oR'in each case two radi cal’s R7-R10 can

al SQhQ?eQHngﬁgeg‘iag}a%ri%sa%%%erthteo ffoqurgv?ir(é Vr?éanisli@(:'

or sevenmenber . 1
A is chlorine, bromine, iodine, CF; or OR*",

R!-R? independently of one another denote hydrogen,
C1-Cyz—alkyl, Cy-Cyz-alkenyl, Ce—-Cyp-aryl,
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical,
or five-, six- or seven-membered heterocyclyl,
which comprises at least one atom from the
group consisting of N, P, O or S, wherein the
organic radicals R'-R®’ can also be substituted
by halogens, NR'',, OR'" or SiR'?; and/or the two
radicals R'-R? can also be bonded with R3*-R°® to

form a five-, six- or seven-membered ring,

R*-R'?, RD3-RY7 independently of one another denote
hydrogen, C;-Czz—-alkyl, C,-Cyy—alkenyl, C¢=Cjya-
aryl, arylalkyl having 1 to 10 C atoms in the
alkyl radical and 6-20 C atoms in the aryl
radical, NRY,, OR!!, halogen, SiR'?; or five-,
six- or seven-membered heterocyclyl, which
comprises at least one atom from the group
consisting of N, P, O or S, wherein the
organic radicals R*-R'Y™ and R"-R'’ can also be
substituted by halogens, NR?',, OR'' or SiR'%;
and/or in each case two radicals R’-R° can be

bonded with one another and/or in each case
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ring and/or in each case two radicals R13-Rl7 can al so
be bonded with one another to forma five-, six- or

WOe0Hs0enber ed ring, and/or in each case twoPCIHR&I7H00096

R3-R5 are bonded with one agether and/or in each case
two radicals R7-R10 are bonded with one another to
forma five-, six- or sgvelg-menbered het erocycl yl
and/ or i rF"EactREESRLE WS Thidi €aPs aRES- RE7 Rerdedndéeh one
with onenbaammﬁ t@ofofﬂ}:ﬁ\lflamjf,iﬁz@—&' ofix- or seven-
seven- nenber.e terocyc : ich conprises at |east
one at om B THE EBUpaBHAEF S NG 36h 1F25% thie) sRdscals
R11 i ndegendrht lgarof abse arotdwmiddtenei ehhydieogamether to
G -C22-al - C22-al kenyl , C6-C22-aryl . aryl al kyl .
having 1 T80 Sedie i nothe abyl o7 Al P RRNE 2 25iRS-
at ons i n anw/ e ylinr agiacdl ors8i RLRo3, rafieceln tRER® are

organi ¢ nadi &l s Rih cgReal 30 de UQﬁHi/Uft ed,bYach case
hal ogens and in each case two radicals Rl1 can also be
bonded t &F¥Orid@&i¢2be- RorR'si Rrfemomdsd iy @@ another

iond(e:ggndle{(a : yf%mon% alrfixh@f dgg@tég hyshr fJg@@ven—rlnerlnEelred
- -a , - -a yl, .CB6- -aryl or_aryl al k

having 1 O SP GE bhe S D 1) KSACT abcR by Bagovels
atons i n R'AeRYr ydre adotaledandi tin eaeh aasehémoto form a

radi cal s ﬁ_lg_can | so be bo 1 fiye-_aqr
si x- menbered ri ngsfal% _E?f% nd%%g%aerﬁ rf‘@égégon}éggﬁggﬁgflyl’
denot e caftbior) mwomroygeteor afhosphdrusoné n gdagmt i dudoar the

carbon, andy,d ndependent§yoefnong, agothes are 0 for
E1l- E3 as hitrogen or phoSphorus and 1 for E1-E3 as
R independently of one another denote hydrogen,
Ci-Cyr-alkyl, Cy-Cyr-alkenyl, Ce—Cop-aryl,
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical
or SiR'?;, wherein the organic radicals R can
also be substituted by halogens and in each
case two radicals R! can also be bonded to

form a five- or six-membered ring,

R2 independently of one another denote hydrogen,
C1-Cy-alkyl, C,-Cyz—-alkenyl, Ce—Coo—aryl or
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical
and in each case two radicals R'? can also be

bonded to form a five- or six-membered ring,

E!-E® independently of one another denote carbon,
nitrogen or phosphorus, in particular carbon,
and

u independently of one another are 0 for E'-E® as
nitrogen or phosphorus and 1 for El-E® as

carbon.



10

15

20

25

30

35

carbon, X independently of one another denote
fluorine, chlorine, brom ne, iodine, hydrogen, G -G O-

wOodoly8008T2- Ci 0- al kenyl , C6- C20-aryl, aryl al kyPOTa26F/000096

1-10 C atons in the al kyl _ragical and 6-20 C atoms in
the aryl radical, NR18 2, OR18 , SR18 , SC3R18 ,
OC(OR 18 , CN, SCN, b-di ketonate, CO, BF4 , PF6 or
bul ky non-coordi nati ng anions and the radicals X are
$T apRrophiahRebonded Wt BoARe eaneitehe Rl nula v,

I ndependentTy of one anot her denote hydrogen,

G - C20-al kyl, C2-C20-al keny)], C6-C20-aryl, aryl al kyl
having 1 to 10 C atons inf e al kyl radical and 6-20 C
atons in the aryl radical SiR 19 3, wherein the
organi c radicals Rl%\c\aq SQ ?y&wbstitut ed by

hal ogens or nitrogenand: oxygeh-cont ai ni ng groups and
in each case tvvo1radi cal|s R18|can al so be bonded to
forma five- or RiX- nmemke i
of one anot her, deno - C20- gk kyl , \V}
C2- C20- al keny having 1 to

10 C atgus | ans in
the aryl 1y
al so be su ed by halpges or and
oxygen- cp }.groups and 1 n each wo ,¢ adi cal s
R19 carRal so~e bonBed to form &'¥17vedr Si x- enber ed
ring, sis 1 Rmz , 3or 4, in particuIRag 2 or 3,

wher ein

wherein the variables have the following meaning:

A is chlorine, bromine, iodine, CF; or OR!?,

R'-R? independently of one another denote hydrogen,
C1-Cyy—alkyl, Cy-Cyy—-alkenyl, Ce-Cyr-aryl,
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical,
or five-, six- or seven-membered heterocyclyl,
which comprises at least one atom from the
group consisting of N, P, O or S, wherein the

2 can also be substituted

by halogens, NR!!;, OR or SiR'?; and/or the two

radicals R'}-R? can also be bonded with R3-R® to

organic radicals R'-R

form a five-, six- or seven-membered ring,

R?—Rm, RY3-RY? independently of one another denote
hydrogen, C;-Cy—alkyl, Cy-Cy—alkenyl, Cg—Cye-
aryl, arylalkyl having 1 to 10 C atoms in the
alkyl radical and 6-20 C atoms in the aryl
radical, NRY,, OR!, halogen, SiR*?; or five-,
six- or seven-membered heterocyclyl, which
comprises at least one atom from the group

consisting of N, P, O or S, wherein the
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Dis a neutral donor andt is O to 4, in particular O
, Lor 2. 6 . Acatalyst systemfor olefin

wopRobysersizat i on conprising at | east one iron ®EFFEHPROTHH0096

the formula V according to ghaim5 , optionally an
organi c or inorganic support, optionally one or nore
activators, optionally furt gatal ysts sHltabIe for

ol efin poPy@RPisatiecH ald dbtﬁbnaﬁpﬁ dhe-Br' e Awsal be

COﬂpoundSs@}f)sﬂi@tJ@ed! by Oa1b3etfs,t hRRPE! O@IR’G tebl &iRr'?,

7 . Apre neri.zed catal yst s sten1 risi
catalygt g?%ﬁ1é§bcﬁ%ﬁ %5 %hgglﬁoBSEB?lféa be

into thi sbon)dedorwjrmT eolnleneearnoﬁﬁeﬁi Hhd/alkenas é&cld case

wei ght ra{wg 9£d§§QHE1 0. §1do :%9&9 basgdggn the

catal yst syste Use of & ca fepith one
accordlngamchEaln§O6 dpfmf(ﬂ tfmv©0Jynsszatpwn Grven-

copol yrrerrhéﬁxt)w@dohg ef 'nraS/or i Hprocgss tOL Qicals

preparatiop of,pol yol éfins yneri zation or
copolyner?zaﬁioncéﬂ éﬂ@ﬂrﬁ?|h°?ﬁ@dpwé§ﬁuﬁﬁ%faaother to

catal yst syshem aceiofeh Ng i<l JB s@v@h-hembered ring,
and/or in each case two radicals R3-R® are
bonded with one another and/or in each case
two radicals R’-R' are bonded with one another
to form a five-, six- or seven-membered
heterocyclyl and/or in each case two radicals
R'-R'7 are bonded with one another to form a
five-, six- or seven-membered heterocyclyl,
which comprises at least one atom from the

group consisting of N, P, O or S,

R independently of one another denote hydrogen,
Ci1-Cyo—-alkyl, Cy-Cyz—alkenyl, Ce—-Caz-arvyl,
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical
or SiR'?;, wherein the organic radicals R!! can
also be substituted by halogens and in each
case two radicals R can also be bonded to

form a five- or six-membered ring,

R independently of one another denote hydrogen,
C1-Cyy~alkyl, Cy-Cyz—alkenyl, Ce—Cor—aryl or
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical
and in each case two radicals R'? can also be

bonded to form a five- or six-membered ring,

E!-E® independently of one another denote carbon,
nitrogen or phosphorus, in particular carbon,

and
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independently of one another are 0 for E-E? as
nitrogen or phosphorus and 1 for EX-E® as
carbon,

independently of one another denote fluorine,
chlorine, bromine, iodine, hydrogen, C;-Cjo-
alkyl, Co-Cio-alkenyl, Ce—Cyo—-arvyl, arylalkyl
having 1-10 C atoms in the alkyl radical and
6-20 C atoms in the aryl radical, Nsz, ORN,
SR'®, sO03R'®, O0OC(O)R'®, CN, SCN, PB-diketonate,
CO, BFs , PFs or bulky non-coordinating anions
and the radicals X are if appropriate bonded

with one another,

independently of one another denote hydrogen,
Ci1—Cyp-alkyl, Cy;—Cyp—alkenyl, Ce—Coo—aryl,
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical
or SiR'?;, wherein the organic radicals R'® can
also be substituted by halogens or nitrogen-
and oxygen-containing groups and in each case
two radicals R' can also be bonded to form a

five- or six-membered ring,

independently of one another denote hydrogen,
C1—-Cyo-alkyl, C2-Czp—alkenyl, Ce—Crp—aryl or
arylalkyl having 1 to 10 C atoms in the alkyl
radical and 6-20 C atoms in the aryl radical,
wherein the organic radicals R'® can also be
substituted by halogens or nitrogen- and
oxygen-containing groups and in each case two
radicals R!® can also be bonded to form a five-

or six-membered ring,
is 1, 2, 3 or 4, in particular 2 or 3,

is a neutral donor and
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t is 0 to 4, in particular 0, 1 or 2.

6. A catalyst system for olefin polymerization

comprising at least one iron complex of the formula
V according to claim 5, optionally an organic or
inorganic support, optionally one or more
activators, optionally further catalysts suitable
for olefin polymerization and optionally one or more
metal compounds of group 1, 2 or 13 of the periodic
table.

A prepolymerized <catalyst system comprising a
catalyst system according to claim 6 and,
polymerized into this, one or more linear C,-Cijg-1-
alkenes in a weight ratio of from 1:0.1 to 1:1000,
based on the catalyst system.

The use of a catalyst system according to claims 6
or 7 for the polymerization or copolymerization of

olefins.

A process for the preparation of polyolefins by
polymerization or copolymerization of olefins in the
presence of a catalyst system according to claims 6

or 7.



