TRANSI TI ON METAL COWVPLEXES Field of the Invention The
present invention relates to transition netal

woanplesss based on certain bis- arylimne pyrPdime2005/051316
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| i gands and catal yst systens prepared therefrom
wherein the transition nmetal -canpl exes and the

catal yst systens prepared therefromare highly soluble

i n non-polar nedia, and the use of such transition

metal conpl exes forrhRSTdI ORI IZBAL CCOMINGEXES

ol i goneri zati on of ol efins. Background of the

I nvention Several transition nmetal conplexes based
upop; Bi § s¢i P derPdige | i gands have been reported

in theart; Tnm particutar for use in catal yst systens
folr t he Tlaeapyssentofirarcmilione rahdref bpetFangilolan yretal
pol yner ' CQ- L eL | [ r j -

ol PR BH DA e S s For TR Lot oi g 0onde
of ahphaateleft nsyltnerd ratdpemedeateirefisom, | whedgin the

regard a.i.nunber of published _patent a i cat i
desEFFBE}Eé?%J?%%a%Y§$ 0" eE§8|§ﬁ§$#%%€i%ﬁ§%?ﬁ

ol i gerphiréat tedr&frdm otefHirmhly Bopablecihanorthyl&negedia,
whi ch contain nitrogen - containing transition netal
conpBandse &8, Oof P UK AT T F%FP WERGPpaFERtoT the
applyi Gath 90 i WAI §hq ab i ddkOrParaleed JrebekRihy.

reference in their entirtety: WO 92/12162, WD 96/ 27439,

WO 8eckpgetnd\or 0ohs QlyENIAM™SE/ 27124, WO 99/ 02472, WO

99/ 50273 I 515300; t BB Aredal kohp18&és, o is—

3 t 1 1 ' b d b

02/12151,8&%F§§/36192% VK?Qé?fEQSl,EMD 08/24788,u%&? e
imine pyridine ligands have been reported in the art, in

particular for use in catalyst systems for the catalysis
of ethylene and/or olefin (co-) polymerization and (co-)
oligomerization reactions as well as for use in catalyst
systems for the catalysis of alpha-olefin dimerization
reactions.

In this regard a number of published patent
applications describe catalyst systems for the
polymerization or oligomerization of l-olefins, in
particular ethylene, which contain nitrogen-containing
transition metal compounds. See, for example, the
following patent applications which are incorporated
herein by reference in their entirety: WO 92/12162, WO
96/27439, WO 99/12981, WO 00/50470, WO 98/27124, WO
99/02472, WO 99/50273, WO 99/51550, EP-A-1,127,987, WO
02/12151, WO 02/06192, WO 99/12981, WO 00/24788, WO
00/08034, WO 00/15646, WO 00/20427, WO 01/58874 and
WO 03/000628.
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00/ 08034, WO 00/15646, WO 00/20427, WD 01/58874 and WO
03/000628.1n particular, recently published Shel

wapmisiooed7i ons WO01/ 58874, W002/ 00339, W02/ 28886Tamrenosisi316

03/011876, all of which are incorporated herein by
reference in their entirety; disclose novel classes of
catal ysts based on bis-imne pyridine iron conpounds

grggrngngfﬁhghbﬁlagyl&ecéﬁtlﬁepﬁ%lighﬁﬂwSb&ﬂﬂoap@ﬂlcatlons

al BHAT 03 s RS0 CIOP7 AnGRO 11 B Gab Lo 17 211

F' BEywﬁiéﬁ r4 QUL r i@l ReaE: Al Waré)fé.fér{tfe hei rRgeak
urity. In co-pending PCT Patent Appllcatlon go
PC@E 1o g ek pobieils BédsSass Vi 2eR4F bEie S sed on

theee. iﬁ19§%§§fl %Q%@E% %oﬁﬁégeﬁhiéﬁ 5f€5h1ghly active

ol i'goneri zation o y ene to |inear alpha ol efins,
V\/nénethetdmhlgmmeaﬂwusyspénpd@frpﬂﬁse%sp%m)abhé95'14’1 e

I d
a Brpsfhigh ”é%?e%w%é'tl%n(?e%ﬁo&ﬁﬁh%P%ﬁ%g STt §h

g%aguméﬂa ky| $on @l Mg RAXARES + raBAL Mbh | Us£8d thafeoaf alpha
Cc”) one or nore additional co- catal yst compounds

whwdhf¢0ﬁpb65@@ ohdvigrh myd tdonpounds of the fornul a
ZnR 2 eLs '8 ﬁéﬁﬁF%f?\Mgﬂgﬁtnﬁﬁpﬁgcﬁggoﬁaﬁ@ or

dlfferenF rom hydrogen, tional
sumvmoemms CQ:@o»hypjmjl@aa’fW aspHengh! 4@37@13 )4 there

S -Farir Fons T B0 e LBt 00n o
,ethylene to linear alpha olefins, wherein the catalyst
system comprises:

a) one or more bis-arylimine pyridine iron or cobalt
catalysts;

b) a first co-catalyst compound which is selected
from aluminium alkyls, aluminoxanes, and mixtures
thereof; and

c) ;ne or more additional co-catalyst compounds—
which comprises one or more compounds of the formula
ZnR’, wherein each R, which may be the same or
different, is selected from hydrogen, optionally
substituted C1-Cpq hydrocarbyl, phenyl, Cl, Br, I, SR'’,
NR’’,, OH, OR’’, CN, NC wherein R’’, which within the
same molecule may the same or different, is C1-C2p

hydrocarbyl.
Co-pending PCT Patent Application No. PCT/EP03/10708
(now published as WO 2004/037415) describes bis-arylimine

pyridine ligands having the formula below:
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hydrocar byl . Co-pending PCT Patent Application No.
PCT/ EPO3/ 10708 (now published as WO 2004/ 037415)

wdeswsrooesss bi s-arylimne pyridine |igands havi RQTER2005/051316

formula below.) n wherein X is carbon or nitrogen, n
isOor 1, mis Oor 1, 5733 a p- coordinated
nmetal fragnent, R1-R5, R7-R9 and RI2~R JL4 are each,
i ndependent |y, hydrogen, optjionally substituted
hydrocarbyl, an inert funct|onal group, or any two of
Rl1- R3, R7- RO and R xRl 4 \jcipB to one another
taken together may form ™y, R 10 is hydrogen,
optionally substitukged h rbyl r;an inert "!
functional group, _or ent r wth R7 or R4 to
forma ring; R Q ifhydifjogen, '
hydrocar byl ,z an inert - , orrjaken

t oget her wit h™R .8 hydr ogen
optionally 15 s ‘ Fr—Retd)
functional groyg :

forma ring; ®nd K15 i $uhydr ogergiiopt { onal [Rys
substituted hydrodarbyl, an inert fungtional group, or
taken together with R5 or Rl4 to fornf® ring. 20

Di scl osed withi € I f- .C@=peNdi ng PCT Pat ent
Appl i caf’qggﬁe%\ﬁﬂpg}/%ﬂi(?%gq( rfo%eplﬁbl i shed as WO
2004/ 03%418) Oi exthe 2- [1- (2, 4, b-

trinmethyl phenylinmno) ethyl] - 6- [1 - (4 - eicosanoxy
- 3 ,5-¥‘Hi16h n?F%énylimno) ethyl Jpyridine iron [I1]
chlori dg gampl @Xcoadh iatar] Waitaay Fregmenensi sting of

2- [1- (2, 4 ,6- trinethylphenylimno) ethyl] - 6-
[ %l—R5, R7-Rg and 1;LR12/are ea%h, 1¥deen§ently,

hydrogen, optionally substituted hydrocarbyl, an inert
functional group, or any two of Rj-R3, R7-Rg and R12-Ri4
vicinal to one another taken together may form a ring; Rg
is hydrogen, optionally substituted hydrocarbyl, an inert
functional group, or taken together with Ry or Rgq to form
a ring; Rip is hydrogen, optionally substituted
hydrocarbyl, an inert functional group, or taken together
with Rg or R4 to form a ring; Rji is hydrogen, optionally
substituted hydrocarbyl, an inert functional group, oOr
taken together with Rg or Rip to form a ring; and Rig is
hydrogen, optionally substituted hydrocarbyl, an inert
functional group, or taken together with Rg or Rig to

form a ring.
Disclosed within the examples of co-pending PCT

Patent Application No. PCT/EP03/10708 (now published as
WO 2004/037415) is the 2—[1—(2,4,6—trimethylphenylimino)
ethyl]—G—[l—(4—eicosanoxy—3,5—diphenylphenylimino)ethyl]
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[1- (4-eicosanoxy- 3, 5-di phenyl phenylinino) ethyl]
pyridine iron [II] chloride with MAO and 2- [1 -

WOQ2005/0863711 i met hyl phenyl i mino) ethyl] - 6- [1-PC#EP2005/051316

ei cosanoxy - 3 ,5- diphenyl phenylimno) ethyl]

pyridine iron [I ] chloride Wi th methyl al uni noxane

(MAO and Et2Zn co- catalysts in a toluene sol ution.

g?ng?lhgfiﬁgﬂgionglﬁphmldéemmhex aangt badabfst systems

a - s . to ear

olcerFh ST 8 UeT - R i ebeeRpBErey B L TRy o
[QL§4 e@EMEhﬂbﬁﬁL@y54diﬁﬂédyﬂwheﬁgﬂmhexoaéﬂh@h] pyridine
al kyl al um noxane co- cata st co Si n_in nolar

ew@géllThéhll@aé@iio‘ﬁl‘Hf §ny9]r gc 3 % gcgeds rapidly,

even 3ty ?Eghgﬂﬁliﬁﬂﬁgfegﬂﬂ§@ﬁ —@Nd -yisekdsodanoxy-3,5-

dimméri za oduct rich | i near internal olefl
dlchmmny'm@eusélmfmg oikyl] @A¥ALidHnge lﬁwulé%e%%ﬁ%&‘%e
rgg lﬁ%nﬁghgkggenﬁhhylQhﬂﬁﬁﬁﬂ%ﬁngo(é@ggiyéﬁk in a
I'merization of alpha - olefins is

?gfﬂﬁegﬁrgdl'uthen?rtl cle "Tridentate Cobalt 'Catalysts
o L R o SN kot
g%%uﬁiﬁﬁﬁfﬁgfg%haIbﬁeﬂﬁﬁsOfoanm&ﬂky lam@@gsl@ﬁegnél olefin
el amnoane oo, ot st L S gce ies
B inen sl e dhs et
ol coorad et ciPnsidiABr 2 afPbiT prioT % eszﬁt r%aCtlon ot
suff &L ﬁféEgéé“bfyéaﬁé%aﬁbﬁgalphaévéﬁuam amblent
temperatures, and yields a dimerization product rich in
linear internal olefin dimers.

The use of a bis-arylimine pyridine cobalt complex
and a modified methylaluminoxane (MMAO) co-catalyst in
the dimerization of alpha-olefins is described in the
article “Tridentate Cobalt“batalysts for Linear
Dimérization and Isomerization of o-Olefins” by Brooke L.
Small in Organometallics 2003, 22, 3178-3183. The use of
a molar excess of the alkylaluminoxane co-catalyst in
this reference makes this process commercially less
favourable.

Although catalysts based on bis-arylimine pyridine
complexes are useful catalyst precursors in
polymerization, oligomerization and dimerization
processes, they suffer from the disadvantage that they
have low solubility in non-polar media, especially at
ambient temperatures. The low solubility of bis-

arylimine pyridine complexes in non-polar media such as
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have | ow solubility in non [ [
( - polar nedia, especial
at anbi ent tenperatures. The |low solubility gf d

woi2e@ropod7m ne pyri di ne conpl exes in non -pol ar POEMIP2005/051316

such asbenzene, toluene and paraffin solvents

especi ally at anbi ent tenperatures, has severé

problems attached to it, including difficulty in

ggégg(r:e?{aeﬁ dwulg@eoénﬁhpanafﬁllysitolwt@ﬂ iespecr-adéyors
_ y under continuous_operat] d ,

P (st SRR e | FESpRR ATy TDuRaSTang a5 s o

whi chy (CanhdgC auged cytyhen adrasiatee aktsiony off the

suspended, non- sol uble catal yst parti.cles

Tert @ 0tte, SYHEm ind0a TRREHCT B grRect %ﬁ iHATE

PYL €] N6 GO RS AN atat ahyisge Syt s wonprdrsi
t%ese céﬁﬁ?e es whi ch gan beMu%%dwm{th ease fﬁSIng
ceqtipueus, praresislly. gUresneRAuBER Hot it i%gn,c"’lused

ol i gonerizati i iczati -
o[ 8 Le5L1 0, U ezt gmogegonon-gmntc cacaier
pykrdiceesonpl exes and catal yst systems containing

such coppl exes whi.ch ar. i ' .
e . THBERDUTe haVI Tl 4 del SRS Soe of fenY oot af
catahiMihe aehbVétys dirsplared yby slietping- CAPRT} A He these

pyfidi ne catal yst conpositipons i E .
pﬁ@@@ﬁﬁxﬁﬁvgﬁ%anC%?g%?dﬁ%ﬂaWFFEEg???ggnhgf%?ﬁ%gﬁgﬁgi
gg&%@e%%,cétbalBobtﬁn@waéipﬁﬂqumﬁmbdﬁpe,lb@é@@@e%gﬁpgion

talyst systemthereof which are.high '
nerT goer iFedi 40 aRECHF S af"g@@d%clgltugﬁ%t)’/i IRl oy meed

(il I AR ety e e
containing such complexes whié%(gré H%g%ﬂ%eggigﬂle in
non-polar media, without having a deleterious effect on
the catalytic activity displayed by the bis-arylimine
pyridine catalyst compositions known in the art.

The present invention provides a transition metal
complex based on ceitain bis—arylimine pyridine ligands
and a catalyst system thereof which are highly soluble in
non-polar media and display good catalytic activity for

continuous polymerization, oligomerization and

dimerization processes.

Summary of the Invention

In one aspect of the present invention there is

provided a transition metal complex which is a bis-
arylimine pyridine MXy complex, comprising a bis-

arylimine pyridine ligand having the formula (I) below:
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In one aspect of the present invention there is
provided a transition netal conplex which is a
woi2e@rogoi7m ne pyridi ne MX conpl ex, conpri si ng BCT/EP2005/051316
bi sarylimne pyridine ligand having the formula (1)
bel ow. (D wherein R1-R5, R7-R9; R12 and Ri 4 are each
i ndependent |y, hydrogen, optionally substituted
hydr ocar byl , an inert functhpnal group, or any two of
R1- R3 and R7- R9:-vicinal td one another taken
together may forma riRg R s hydrogen,
af byl , an inert
Lokt heiRswith R7 or R4 to
N'opt ffonal ¢ substituted
. OIR,} aken
RN i s hydr ogen,

functional group, orrfaken
forma ring, R o sRaydr
hydr ocar byl , an indgrt fy
together with to formar

optionally substi hydr ocar byl , iinert
functional group; Ken togekq’ W '-E or 5to
forma ring, B¥5 i hydrtigen, opf'ionallly substituted

hydrocarbyl, an ine&gt functional grouPsz or taken
together with R _4 or R5 to forma ring, provided that
R13 and at |east one of R 2(ahd Ri 4 are independently

selected fromoptionally substi e 1- SBeAdkyl
opt i ondReyeky R TRt %ﬁ! gﬁé éﬁéyﬁ% y?£%aloégn and

opti.onall bst,i C5- Bnatyl, sabsRilButeken
t&@gFHSPd§p§ Fué§%ﬁ5§%34 ngﬁlg ri%gf o? R 2 tqﬁﬁpcﬁ
t pgatbenrviylh & forenta fineyignd IRIZCHEKeR" t HYBt her

wth RS5 forma rjng. r ef £rakl ynehaeei Bakd3 aogedter may
I@é§?3oﬁ8doP7R§2 %#éhé?hare I ndependent |y sel ect ed

from optional | y,guRstis uiwikaydn,c c3®iankyly spesbhettsA
sJ%E?}%uﬁg§6C4¥n%30§a|kyf%ﬁ? and optionally together
sufiatiddated1C5aa2inary| unciimnar GHYEd PRat24e" ©°9°

with R7 or Ry to form a ring, Rig is hydrogen, optionally

substituted hydrocarbyl, an inert functional group, OT

taken together with Rg or R4 to form a ring, Ri1 1is

hydrogen, optibnally substituted hydrocarbyl, an inert
functional group, or taken together with Rj2 oOr Rg to

form a ring, Ris is hydrogen, optionally substituted

hydrocarbyl, an inert functional group, OT taken together

with R4 or Rg to form a ring, provided that Rj3 and at

least one of Rip and Rj4 are independently selected from

optionally substituted C1-C3p alkyl, optionally

substituted C4-C30 alkyloxy, halogen and optionally

substituted Cg—Cpo aryl, or Ri3 taken together with Rj2

or Ri4 form a ring, or Ry taken together with Ryq form a

ring and Rig4 taken together with Rps form a ring

(preferably wherein Ri3 and at least one of Rip and Ri4
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| east one of R2 R13 and R 4 is optionally substituted
- C30 alkyloxy; Mis a transition netal atom sel ected

wora®mod37vV , Cr, Mi, N, Pd, Rh, Ru, M, Nb, ZpCTHP2005/051316

Ta, W, Re, Os, Ir or Pt; preferably Ti, V, C, M,
Ni, Pd or Pt; nore preferably ¥, C, M, N or Pd;
especially C; n matches the formal oxidation state of

t £2Bsi hioPe Bl A 1 At ed@Bdox | ' tdanall
sobottatDy hydr £§%§f:gl,tegl ko?ﬁdgl,gtg‘?n‘!‘%gfy osgp%sytg&%&é%

| A1ahso hetkabpettiohatlhy prbsehtutadedi+yy alienexys and
provi de transition netal conplex which is a bis -

d
PO AR AR LBy TR HE NRA E6REREXA TEbpr AR RF @ igles! That at

arylim pyEi4in i_gan aving the. formula (1) .
ag%éé{pg %r‘i#h 2! F@%ﬁagxﬁéﬂel%so%g*?%ae %bsd{(Pegtilﬁuted
r@ha@ggnal]@yj&gﬁul a'l and Mis a transition netal
atom especially one selected fromFe and Co, wherein

t he tr¥nssta orcaretialiooonpkeX asomotePlacfdd -Ffdoh ,, &

t ki hyl phe imgno) ethyl] - 6; [1 -

(QFﬁ%Saﬁmi}ﬂ', Ly he%r pNBayFFri by Tdnyiq Re, Os, Ir
pgti Hi nepreparddlly) ehl oni de, crApl RX, Pd @natthemaspect

of t£e gr sent invention there is provided a

t PERSPYRBHY nbt &iT-cfpl 8% @i BR? i §SREPHALLY 4191 i ni ne

pyri di Aemddhed [MNe leoeRER! 8%ias0IBK | S$t4% DS ansition
arylimne pyridine ligand having the fornula (I

bBF Bt (BFMhefieiandrl- R5, R7-R9, R 2 anci 14 a r each,
i ndepepdenti ¥ i B, d1098Bna 2R ORBLL Y SLOS AR rhy 1,

alkoxide, amide, or hydride.

In another aspect of the present invention, there is
provided a transition metal complex which is a bis-
arylimine pyridine MX, complex, comprising a bis-
arylimine pyridine ligand having the formula (I) above,

wherin Rj-15 and X are as defined above in relation to

formula ‘I and M is a transition metal atom, especially
one selected from Fe and Co, wherein the transition metal
complex is not 2-[1-(2,4,6~trimethylphenylimino) ethyl]-
6-[1-(4-eicosanoxy-3, 5~-diphenylphenylimino)ethyl]lpyridine
iron (II) chloride complex.

In another aspect of the present invention there is
provided a transition metal complex which is a
[(bis—-arylimine pyridine MXp+][NC']q complex, comprising a
bis-arylimine pyridine ligand having the formula (I)

below:
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hydrocarbyl, an inert functional group, or any two of
R1-R3 and R7- RO vicinal to one another taken together

woayosioesania ring, and R is hydrogen, optional | pCT/EP2005/051316

substituted hydrocarbyl, an inert functional group, or
taken together with R7 or Rd 8o forma ring, Ro i
hydr ogen, optionally O substituted hydrocarbyl, an
inert functional group, or tgken together with R or R4
to forma ring, Ris hydrogerd, optionally substituted

hydrocarbyl, an inert fBactienal Hsoup, or taken
m aring, R5is
j ed_5 fdrocarbyl, an

together with R 2 or
inert functional 5P, ‘ ifogetRer with R 4 or

hydrogen, optionally R

RS to forma rgng, | east one
of RL2 d R 4 ar’eN

optionally substi r ) ionally
substituted C4; E30Tatt koxy, hal, ogenye tionally O

substituted C5C20 3 ryl™® R-13 t4 ogetHer with
RI_2 or R_4 formaRging, or R 2 takenrfogether wth
R21 forma ring and R 4 taken together with R5 forma
ring (preferably R 3 and at (Bast one of R2 and R 4

ar ei ndependent el ect fromoptjonally substituted
Cc - c3d arkyl, ﬁéﬁ??bn&?%%s ia{}ﬁ{ g{d‘lca-%ecgﬁc F kyl oxy
and, IRaalk | ,S j e - I :

provi ded thatly/atHggg%é%ngo%mRn%qﬁ??ﬁ?ﬁélﬁ?ggdi S
optyBitalaPydubani ineel Euncidawmad lgpospy; oX Bsyhawe def

oq;giqggl Iy gUbgLT Lot ed. hyds o | kaxi de, ]
or %y riade; ll\’/llﬁcs; a traaﬁsi%;o%%m%ﬁth%tro%éggﬁegg%g%%rrr?ay
Tifovh .2 ring, and R is hydrogen, optionally substituted

hydrocarbyl, an inert functional group, or taken together

with R7 or R4 to form a ring, Rip is hydrogen, optionally

substituted hydrocarbyl, an inert functional group, or

taken together with Rg or R4 to form a ring, Rjj is

hydrogen, optionally substituted hydrodarbyl, an inert
functional group, or taken together with Ry or Rg to

form a ring, Rqs is hydrogen, optionally substituted

hydrocarbyl, an inert functional group, or taken together

with Rj4 or Rg to form a ring, provided that Rj3 and at
least one of Ri»2 and Rjy4 are independently selected from
optionally substituted C1-C3g alkyl, optionally
substituted C4—C3g alkyloxy, halogen and optionally
substituted Cg5-Cyqg aryl, or Ry3 taken together with Ry
or Ry4 form a ring, or Rys taken together with Rj; form a
ring and Rj4 taken together with Ris form a ring

(preferably Ri3 and at least one of Rys and Ryq are
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C, WM, Ni, Pd, Rh, Ru, Mo, Nbo, Zr, Hf, Ta, W, Re,
GCs, Ir or Pt; preferably Ti, V, C, Wi, N, Pd or Pt;
wounoes/ppexierably V., C, M, N or Pd; especi abPCy/EERG05/051316
or Mis a transition netal atom particularly Fe or
Co; NC is a non- coordinating &amion; and p + q matches
the formal oxidation state of transition netal atom M
| mamhemaspeel cot el herbVeMti Ohl he®sk$tuteq C1-C3q
provided a transition netal conplex, which is (a) a
bi s2lkry|dphieaagyyi dithet Mxnt ed i €3 ¢ ainilsikggaadbi s
- arylim ridine ligand having the formula (1)
Ab oA ehivh SRSt Bt Ch- G & 249 Idof (AREd PAREIdEE that at

' i i | at ] to f l.a_|I .and is.a
ran T Ontmetar1at R ey B deS o ea dndyarpat . futed
pref prady uikg1ok9;0or G or (b) , a [bis- arylamne
pyridi ne MXp+ ][ ]g conplex conprising a bis -

aryl i m e ipyhiadiide, | bpabenh by NG taleahgdEbraabpy e
wher I‘%&?ic 15;, X, ? {1NC$1 and q are as defined and
des%]reli e P8 noF P ¥EF KT 0 for mila (1) and Mis a
transitivon smet ahradbofiof. et A5 Hastdd1edt3B0¥eRAUE:, v
preferably selected fromFe, Co and Cr, provided that

i n $©he Ma.gdd &€ f BRnmuRar (M9 iV sditd #fanditi Bn Ret abs, Ir

comp  Rp.aadabiyeast pnecol Wil and B or pr; more

ar ei ndependent |y sel ected from optional 'y Substitufed

C -PrgEzablyl V. opti olial | Y1 sembstd t sgpctall@30r; or M is a

al kyd ekt ihal a t'%p,gg tituted C5- C20

yl or R ttét%zn%?ggétﬁg?ﬁg\ﬁ}% %lras%qé Elfeolf% gofi ng, or

R7 t akeMJ oget deromi adpiRy nfedrimga aniing ; aadd R t aken

t oget her_ wi forma I (preferabl erein Rg

and at Ipe\gsngggL%%R&g%n%ﬁlagg SRR L%
transition metal atom M.

14

In another aspect of the invention, there is
provided a transition metal complex, which is (a) a bis-
arylimine pyridine MX, complex comprising a bis-arylimine
pyridine ligand having the formula (I) abdve wherein

Ri-15, X and n are as defined and described herein in

relation to formula I and M is a transition metal atom,

e.g. as described above but preferably Fe, Co or Cr or
(b), a [bis-arylamine pyridine MXp“"][NC‘]q complex
comprising a bis-arylimine pyridine ligand having the
formula (I) above wherein Rj_15, X, p, [NC] and g are as
defined and described herein in relation to formula (I)
and M is a transition metal atom, e.g. as described above
but preferably selected from Fe, Co and Cr, provided that
in the ligand of formula (I) in said transition metal

complex Rg and at least one of Ry and Rg are
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are independently selected fromoptionally substituted
C - C30 alkyl, optionally substituted C 4- C30

wablbosioosazi and optional ly substituted C5- C20 aPgi)EP2005/051316

provided that at |east one of R7, Rand RI is
optionally substituted C4- -C30 al kyl oxy. A ligand of
formula | having such a definition of R7, Rg, Rg as

gi Mefepehddiits ypaeageapd fsoml s dasaniybedpher eubedsc, -cy
one of formula Il. In another aspect of the present
i gt orrpttiionelily prbet tedted dat-dlystaldydoem halogen

co risin%w%aﬁ one,  or nore of the transition netal
co%?&@él idl PuPathiated £51G20 feYdyr iodi Re Mxken

co. wher.e. the bis.- arylimne ridine,is of
BN RS BLoRs P T AG LYK R ogetnes
de\fziﬂ?%@%r‘ﬁﬁ%%ﬁﬁédaﬁﬁrl@ Ned ked @d@ét‘?}%ﬂ %iftﬂf R’ghaférm a

and Mis a transition netal atome.g. as describ

hergid {prafelrablonwheré of Ry dard iatclludistg ohe of &9, affl Rg
is a [bisarylimne pyridine MXp + ] [NC-] conplex
wherei Inddapendiessty| selaeteyritmentsiapfalflor subatituted

above.jin i.gh Rz . e -as '

AL A" BhEibRadny Pars BN o chh HTRVAERy ane
a dpansidign suekak catem C?%’ZO A eSCrinkedBei ek tRat at
relation to fornmula | inclTudé Fe or Co, and m xtures

t heeaof ared ofbR7( i Rgi antt kg cas eopvihiemad 1yl subatykitede
pyridine MXn conplex is present, (1) a co- catalyst

corpdtil ARy - of PabsgeadtPhgt AiEf dn h@ydng such a
t ferr.i ti gnal bsti tut.ed hyd byl .
LRG0 8%, LB, SHOShAE L AP BGReBteaR i

cofpoyngk Lanaklie neko 2RSh 5 aghd Ngr anyaRi1eh 1and a co-
cat al yst conmpound capabl e of transferring an

opt i onaln proiberi pagpedthglr vearmsgseyt invention there is

provided a catalyst system comprising (a) one or more of
the transition metal complexes which is a bis—arylimine
pyridine MX, complex where the bis-arylimine pyridine is
of formula I above in which Rj_7%5, X, n are as defined
and described herein in relation to formula I and M is a
transition metal atom e.g. as described herein in
relation to formula I including Fe or Co, or is a [bis-
arylimine pyridine MXp+][NC‘]q complex wherein the bis-
arylimine pyridine is of formula I above in which Ri.13,
X, p, g [NC] are as defined and described herein in
relétion to formula I and M is a transition metal atom,
e.g. as described herein in relation to formula I include
Fe or Co, and mixtures thereof and

(b) (1) in the case when a bis-arylimine pyridine

MX, complex is present, (1) a co-catalyst compound

capable of abstracting an anion and transferring an
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hydride group to the transition nmetal atom and/or (b)
(ii) in the case where a [bis- arylimne pyridine

wOMms[099IMC | conplex is present, a co- catal ysSPCT/EP2005/051316

conpound capabl e of transferring an optionally -
substituted hydrocarbyl or hytti-de group to the
transition netal atom wth the proviso that when the

t r apsibnanlyesabs el omes HRirdcadythercayak vgs ?%?Ingﬁrﬂo

not . c i se one or nor e conpounds of the
%%e m\?ﬁé?ggﬁoréac‘ﬁr R4) a m-&ﬁtggyssecm@og@@mcmable of
d| fhateatrihg s€l aeied JHPm f&y;dr:e%m ePLLA
substltut eé % C20 hydr ocar byl , ys CiD E%L]lla capable

SR‘O Nﬁanéfermg ae Omonaédwéﬁbaélméeéulmycﬂacocaz;byl or
h |
b bPoﬁLbet(??ﬂ'?eo a%%litﬁoga}ﬁfzfcg %@Jgﬁe cti/a? st

d| f erent, rocarb
syst em i(B) hdi) 2- [J;Ln -tiQ cake, Ghetpi Hei[hyisphﬁywimmmo)

1+ noxy
g%? en%?l qe?ﬁ@?f%<yrl reseP?On [FPTcatalyst
Chb@hpgﬁn§08$ﬁ£%léméf]ﬂ%ggsf%&rWh?hthS?P Y4 B, t hat

when the transition netal is Fe e catal yst systemis
notSUPstiuted shydmmcarlyydeosy hydeagei subwo) tettd | - 6-

[ 1trahditi6hCRSBNOXYoh; O- di phenyl phenylim no) ethyl]
pyrlglnjé iLron (11) chloride with MO or 2- [1- (2, 4,

d- t ri medhly| P nya ¢ ot betthyhpn- the [;ianwfbmmomrmy-atom

H thyl ridi elron(
chI %r Fgleggme?% %%%Anﬂdayr%g f?llsﬁ&él]ng% spe%'?p“tsn C)é’e or
| smprevidepowndm i it datralu}st Z28R5H eml@fe:trheeach R’,

i nventj on conprisin b) and (a)5 051316 - 12 -
which may g@ the é%n% %r dlf%eient is selected from

hydrogen, optionally substituted C1-Cpg hydrocarbyl,
phenyl, €1, Br, I, SR’/, NR’’9, OH, OR’’, CN, isocyanide
wherein R’’, which within the same molecule may the same
or different, is C1-Cyg hydrocarbyl, and the catalyst
system is not 2-~[1~(2,4, 6-trimethylphenylimino) ethyl] -6~
[1-(4~eicosanoxy-3,5-diphenylphenylimino)ethyl] pyridine
iron[II] chloride complex with MAO.

or with the proviso that when the transition metal
is Fe the catalyst system is not 2-[1-(2,4,6-
trimethylphenylimino) ethyl]-6-[1-(4-eicosanoxy-3,5~
diphenylphenylimino)ethyl] pyridine iron (II) chloride
with MAO or 2-[1-(2,4,6-trimethylphenylimino) ethyl]-6-
[1-(4-eicosanoxy-3, 5-diphenylphenylimino)ethyl] pyridine
iron (II) chloride with MAO and ZnEts.

In another aspect, there is provided a modified

catalyst system of the invention comprising (b) and (a)
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one or nore of the transition netal conplexes which is
a bis- arylimne pyridine MXn or [MXp+ ] [NC~ ]q

woanpless7iwhere X , p , NC and g are as defi nedCama#2005/051316

descri bed herein in relation to formula | and Mis a
transition netal atome.g.-as described herein in
relation to formula | including Fe or Co, and R-i- 15

apg.as, 08k inesk and daseisikednwintbal espegtetes fariml dsl a
, provided that R7 , R and R are as defined above in
r bligtponliBlne @Y@SAW formula Il . In another aspect

of the_ present inventian, there is ided.a o
gt‘li 8h qax&]_@{q'ga,recrc;?lglgx whE QY ﬁl,dp, NC and g

di neri ¥ ati bn process conpri si ng

Co”ta%%iHgfgﬁeﬁ'gﬁérhé§%%iﬁﬂa ¢k rks nannakphatiowled i n

cgr"ﬁﬁ’rl Si ng east 3 carbon atons or a mxture
t Herrenflawilt hndt Wyl ene, txgins td oaiigitgdt 2E6RpBsTt i Bh
copprising: ,(a);one, of &t (AN Hdrkion aMet ahc CQAPAEX®S or
o BTt e o e et

campl exes Ric9Bpeksi ag debimsd @nd idesseippei Wihk Fespect

i gand having the fornmula (1) bel qw §D ggerei n_R

REREoR P aadd Rreyided dwh Rimddp | 9?%?&%%5%“

optionally s bgtitu egg dro agga%l jingrt functional
gravgye ort nO%o { (glsn -O%gl\ﬁ ¢cinal to one
anot hery,t akpirleegatpectnay tios presdniy, inwedtRopg there 1s
hydrogen, optijonal |y substjtuted hydroc a%.l Boi0eLt
{ proTioid ArBasTige AR { BUST I T h T of BT T o
foé&%ﬁ&féiﬁb Rrtadrydgoganolepin ofiedd which is an alpha-
olefin comprising at least 3 carbon atoms or a mixture
thereof with ethylene, with a catalyst composition
comprising:
{a) one or more transition metal complexes

selected from:
(i) a bis-arylimine pyridine MX, complexes,
comprising a bis-arylimine pyridine ligand having the

formula (I) below:

R Rio Riq Ris
Re Ri2
(I)
wherein R1-Rg, R7-Rg, Ri12 and Ry4 are each,

independently, hydrogen, optionally substituted
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substituted hydrocarbyl, an inert functional group, or
taken together with Ror R4 to formaring, Ris

woydspgesTl optional |y substituted hydrocarbyl, palWEPB®SN51316

functional group, or taken together wwith R2 or R5 to
forma ring, R_5 is hydrogen3 optionally substituted
hydr ocarbyl, an inert functional group, or taken

towh@dfaﬂ'b;tlh Rn 4nertRBuhetiona agrduiy, i @wiydesot bat
R 3 and at | east one of R2 and R 4 are independently

seﬁ‘bc%oawoﬁﬁ Ls |V&ﬁéPP§/ 500SET RSP L2 KEB0 togRyheT may

OPEL | AP Koo sngafaed & éffxcy%arﬂg S L
toﬁﬁa‘ﬁ@éamw B2 ﬁrer% suftcEOBMAR §idih, Ur %a&etnak;% ether

together wth Rforma ring and R 4 taken toget her
| t ViR 5RT opn By rﬁqqg?omm ef sL-ast yRMelf%lquQ'ﬁ%d ogpttionally

| east one of R 2 and are Lnd el ect ed
R RENER o R M e cigiar g
subskéh Ut 8k Ehelr 330 RIgkyk-ORY Badfephidnaldy, Ryq i
substituted C5- C20 aryI) , and provided that at Ieast

onhydtom /o’ Boree IRYA siubsbptibedl ﬂlydmm@tb}tmt edi Cnart

M |
gXa ? %Ou@ ?)61: tta?(s' t#g eggete V'I.‘l%horﬂe]fg:og’fb%;;,a$oy

V n ’l P y

Gfof.% aNPl @ R]%) sN'hyd P ggpg%ﬁ&gﬂg eglﬁ:fs?;c?t)&t?édn

nahghe&:hhleyi pr;{rallrmﬁtd&tmomshal egodup r amsittalEm relgalther
ato andX optionally substi.tut
hyH%%ﬂaﬁwlor fkof)ﬁ eormaﬁ] (%éng()rpﬁé‘éi’#%é;t%%d%%ﬁ prg at
[bhg28EYLhE 88 ®#Yf IR WXBre independently selected from

optionally substituted C; — Czp alkyl, optionally
substituted C4 - C3p alkyloxy, halogen and optionally
substituted Cs - Cy aryl, or Ry3 taken together with Rj»

or R4 form a ring, or Rjp taken together with Rjj form a
ring and Rqjg4 taken together with Rjs form a ring
(preferably wherein Rq{3 and at least one of Rjp and Rjg
are independently selected from optionally substituted
C1-C3g alkyl, optionally substituted C4-C3p alkyloxy and
optionally substituted Cy—Cpq aryl), and provided that at
least one of Rip, Rj3 and Ryg is optionally substituted
C4—C3q alkyloxy;

M is a transition metal atom; preferably a Group 4
to Group 10 transition metal; preferably Ti, V, Cr, Mn,
Fe, Co, Ni, Pd or Pt; more preferably V, Cx, Mn, Fe, Co,
Ni or Pd; especially Fe, Co or Cr;

n matches the formal oxidation state of transition

metal atom M; and
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+] [NCT] conpl ex, conprising a bis-arylimne pyridine

i gand having the fornmula (1) below. (D wherein R -
we&3900sRI0RY, R 2 nd R _4 are each, independent!| PCT/EP2005/051316

hydrogen, optionally substituted hydrocarbyl, an inert

functional group, or any two Bf -R1-R3 and R7-R9

vicinal to one another taken together may forma ring,

and Rg Xsihyctioghy), oppticpaallyssudsttitd®thydrocarbyl,

hydigcar(?%/\ﬁl, an inert functional group, or taken

t oget eI tH-RE 0PTRYIHSIRor #74 ring, R is hydrogen,

optionally) subgid-ued iy Ae0pEPYine Ak Iﬂg&t-] complex,

functional group, or taken together W th or R4 to

formmprising Rhis-twydrldgene pprioiad | yigahsthidwired the

hydr by n.nert functional group, or taken
togggﬁ‘giravﬁ{)hqﬁ]fwd r5oformaring, R5is

hydrogen, optionally substituted hydrocarbyl, an inert
functional group, or taken togetiher with R4 or R5 to
forma ring, provided thatRR aR; | east one of 2
an< | are independently sel ecf om optionally
substituted G - C30 al bstituted C4-
C30 al kyl oxy, hal ogen Bg

C5-C20 aryl, or
forma ring, or _ Re oget her
ring and R4takent with R5 f
(preferably R13 d \. ~ one of R ﬁ&are

i ndependently sel dcted|from®pti ona'?’l‘y supstittted C -
C30 alkyl, optionally ®Bybstituted C 4- CX),al kyl oxy
and optionally substituted C5- C20 aryl) , and

provi ded that at (I)

wherein Ri~Rg, R7-Rg, Rip and Ri4 are each,

"l;"’
ogether With R 2 or R _

independently, hydrogen, optionally substituted
hydrocarbyl, an inert functional group, or any two of

R1-R3 and Ry-Rg vicinal to one another taken together may
form a ring, and Rg is hydrogen, optionally substituted

hydrocarbyl, an inert functional group, or taken together

with Ry or R4 to form a ring, Rqyp is hydrogen, optionally
substituted hydrocarbyl, an inert functional group, or

taken together with Rg or R4 to form a ring, Rip7 is

hydrogen, optionally substituted hydrocarbyl, an inert
functional group, or taken together with Rip or Ry to

form a ring, Rjy is hydrogen, optionally substituted

hydrocarbyl, an inert functional group, or taken together

with Ri4 or Rg to form a ring, provided that Rq3 and at
least one of Rjp and Rjy4 are independently selected from

optionally substituted C; - C3p alkyl, optionally
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| east one of RR2 RI3 nd R4 is optionally substituted
4- C30 al kyloxy; X is halide, optionally substituted

wayadsmee7byl , al koxi de, ami de, or hydride; M i BC&EP2005/051316

transition netal atom preferably a Goup 4 to G oup
10 transition netal; preferaBbPy-Ti, V, C, M, Fe,
Co, Ni, Pd or Pt; nore preferably V, C, M, Fe, Co,

Ni s s R utesPeg-akhy akRy1 60y orhdiogedCansl @ptdonally
coordi nating anion; and p + q matches the fgxmal .
oxs what i o tstchitGes —6h ot RamS| t PORRIBtE KSR dgAtheanyith Ri2

?r§¥ :Jffr“ﬁ.e;éfcﬁeﬂr’ i%(dgirﬁ@%rk]/b(ﬁgfcéhé: %@(}I(?n% qu?%egfg}ﬁlse, W %?1 gléloiorm a
t al yst bl - i q
Critd s e SRR ERg Pyt BETE R AR 20, o

hy%fgﬁe%m ’q% he ARt abaat obhe 05 £ ()2 DR iGakakyst
conpound capabl’e of abstracting an anion and a co-

cat aAllyséndanpbund leapeabl €rofn bpahefialky rukatituted C1-C3q
optionall'y substituted hydrocarbyl or hydride group to
t helkyRnsort bonawdivalsuResatuaad/ 64 -¢B9 IHEYLIY 0 case

where a [bis- aryl.imne ridi ne + s
coRBF&RNRELHr & %t%ie@o@éa?apy§¥¥§ghﬁ%5%§9%é égfétgﬁt at
transferplng an opti a'a'n)ﬁ%?gt i bubgdi bysT oparidt iduted
hydrrde group tor4'he ansitron netal atom Wen the

fe@%gggﬁfgmky§o§y;alpha olefin of at |east 3 carbon
atons, "the process is a dinerization, but when 5 the

feed ol &f in hslidei xipiriensAdye sEbAF £ ubeRy P EHECFITHY g
€O 196k g?rgﬁgééPanﬁﬂ&ﬂﬁ%e;

M is a transition metal atom; preferably a Group 4
to Group 10 transition metal; preferably Ti, V, Cr, Mn,
Fe, Co, Ni, Pd or Pt; more preferably Vv, Cr, Mn, Fe, Co,
Ni or Pd; especially Fe, Co or Cr;

NC~ is a non-coordinating anion; and

p + g matches the formal oxidation state of
transition metal atom M; and mixtures thereof; and

(b) (1) in the case when a bis-arylimine pyridine
MX, complex is present, (1) a co-catalyst compound
capable of abstracting an anion and transferring an
optionally substituted hydrocarbyl or hydride group to
the metal atom, or (2) a co-catalyst compound capable of
abstracting an anion and a co-catalyst compound capable
of transferring an optionally substituted hydrocarbyl or
hydride group to the transition metal atom; and/or

(b) (ii) in the case where a [bis-arylimine
pyridine Mxp"'][NC"]q complex is present, a co-catalyst

compound capable of transferring an optionally
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!5

I n anot her aspect of the present invention there is
provi ded an oligonerization process conprising

woanisaeti’ng an ol efin feed which is ethyl ene WPCIVER2005/051316

catal yst system O (also called herein a catal yst)
conmposition conprising (a)_one or nore transition
met al conpl exes which is 6B'is-arylim'ne pyridi ne MXn
conpl ex where the bisarylimne pyridine of formula I
SUB%gEEu‘F%fi WHIBIPRIDYL5 orXhiidai de oBr e i tried-hend

traéescridedidiareifrdn relation to 15 fornula | and Mis
a transition netal atome.g. as described herein in

r el B¢ the Femdnellefini hel adi abpike orefGoy oo ats laakhi s
3 cafbyh iy Pyl 1ENC ~ compl.ex wherein the
bis ary an1de%%frkgﬁﬁgggsggfaf%%éhj%gg%ﬁﬁﬁdngtnw fich
the-feed Refim isqa, nikEhrar ehasedefwitad «angd 1gndeser iged
rein in relationto formula |l and Mis a transition
@ ﬁétén{ﬁé%ﬁﬁl%§§%§§ #ESEFFBed herein in relation to
f or ul endtHd malspeicng oFetRe $8Ysent N RAHHIGH dher@ 15

relation ta the dinmerization process, and m xtures
pr?%%?%%farhr?gllé’oﬁﬁ)m(zrafl% PRRCTSS S MR 4 1Yl gontacting

anad Y& £ 1A Needay iitdione 1MXB L BOMPh€%d n RY 8Ly k1 A ER
cat al yst conpound capabl e of abstracting an anion and
(213t erd AF 84 Do pt CaRal Yt s BRERAsitd®hydmpedsbyl or

hydrdde (HOWr 4R rkhe JREAL: &% O« 2F 1355 %@Eﬁ'X%t
conpound capabl e of 0 abstracting an arii on and a co-
a bt sk inae eyrd déapalike ot omp kes frgratiendg-han bapti onal |y

substituted drocarbyl or hydride group to _the
“r¥f Rl ke © t_éﬁ%m‘éi@/%_rak_(%‘ie (1 VTR Re-gaseXs
n #0875 Aid i Y HLULOLLRY HALLS, WP EaladilE )
conplex 1s present, a co- catalys
formula I and M is a transition metal atom e.g. as

described herein in relation to formula I including Fe or
Co, or is a [bis-arylimine pyridine MXp}[NC*]q conplex
wherein the bis arylamine pyridine is of formula I above

in which Ri-15v+ X, p, g, [NC] are as defined and

described herein in relation to formula I and M is a
transition metal atom, eg as described herein in relation
to formula I (including Fe or Co), in particular in
relation to the dimerization process, and mixtures
thereof and

{(b) (1) in the case when a bis-arylimine pyridine
MX, complex is present, (1) a co-catalyst compound
capable of abstracting an anion and transferring an
optionally substituted hydrocarbyl or hydride group to
the metal atom, or (2) a co-catalyst compound capable of

abstracting an anion and a co-catalyst compound capable
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wonresgoeion net al

conpound capabl e of transferring an optionally
substituted hydrocarbyl or hydride group to the
atomw th the proviso that weewErb®s/051316
transition netal atomis Fe or Co the catal yst system
does not conprise one or norg; conpounds of the fornula
ZnR 2 wherein each R, which may be the sane or

di f-f | S. sel ect from hydr i,onal |
Cots Er b Eat B AT T SR RE R p OBy g o dyrbyn o
SRYdrhNge @roudH; o GRYe tENnshi€Eivhemetal Ratom; wnwdtor
W thin .sanme nol ecul e may the sa or different, is
Gt & NS oar Dot T oo vbaEs: SalP LYt B e o)
[ L4684 -1 |&H§ﬁ|i'n 1],-.6- -, (4
-%girggég%o%(gp-fg@ﬁ%i ph n%ﬁp%ng%?%ﬁ%‘) %t%(glﬁigalySt
pybhgbordi capihld ehltrimdEesoipbeinwopbidiy i or
with the proviso that when the transition netal is Fe
tﬁébéaiLngéi? RYFMATRyInQr Bydrpide gpoup e the
t kiraBERYE phepyta M N ethyl ] - 6- [1 - (4 - eicosanoxy
- 3 ,5- _diphenyl phenylimno) ethyl] pyridine iron (I1)
ChIoriUétﬂAF%eNMK9Yﬁsq}tq?P wh@g,thgbtransition metal atom
tri hyl.p i, i I P - = el
R R et e T wOF SERaP PR hof bt ERa R o
chicsei demppuhd 3N arfte ZvEr@ lien ZaRfrpdvhécatn omacf R'hi s
aslgecheof t he g}gesent invention there is provided an
oMPdEHePRY dPF o Hr iRt L SHFEREPRG - cHRt Bt PR ARt rom
0|h9fjh:8gfeﬁ?doﬂ\bi§rﬁhlﬁ@dﬁét@'&%t‘é’dt b#}bg? Rgitoethbyl,

catal yst system of ' e transition netal

e invention.
cohphgesCandBrat il YR’ 'syRére , 0DH heRpf ps@if NC wherein
invention have excellent solubility innon-polar nedia
affd’ canihbeh ustbhin Bt Aaffe "glRCHée may the same or

different, is C3~Cop hydrocafbyl, and the catalyst system
is not 2-[1~(2,4,6~trimethylphenylimino) ethyl]-6~{1-(4-
eicosanoxy-3, 5~diphenylphenylimino)ethyll pyridine
iron{II] chloride complex with MAO,

N or with the proviso that when the transf%ion metal
is Fe the catalyst system is not 2-[1-(2,4,6-
trimethylphenylimino) ethyl]-6~{1~(4-eicosanoxy-3, 5~
diphenylphenylimino)ethyl] pyridine iron (II) chloride
with MAO or 2-{1-(2,4,6-trimethylphenylimino) ethyl]-6-
[1-(4-eicosanoxy-3, 5-diphenylphenylimino)ethyl] pyridine
iron (II) chloride with MAO and ZnEts.

In a modification of this aspect of the present
invention there is provided an oligomerization process
comprising contacting an olefin feed which is ethylene
with the modified catalyst system of the invention.

The transition metal complexes and catalyst systems

of the present invention have excellent solubility in
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variety of oligonerization, polynerization and

di meri zation reactions. |In another aspect of the
wonres®a037i nvention, there is provided a sol uti ATiER2005/051316

non-pol ar nmedia, in particular a chemcally inert

non- pol ar sol vent, especi ald ygan aromati ¢ hydrocar bon

soI vent of at least 5 or 10 ng mM of a transition

gy %éd@%'%gd'éaﬁ @%S$Fe&“ﬁd'dgﬂyin%r:g nSeNKn

or p+ ][NC] q conplex each conprising-a
ar‘yamlrﬁtme q;‘ryrqldlg@élee‘@ﬁptmnofpﬂmmmaaltm defii ned and

ﬂlg&%dg%a%%v§egigfgﬁgh .each of R3. - 15, X, n, p,

g are as ined and descri bed herei n, and Mis
a transin |a@wtmeztrala,spsuthoﬁstlw@ﬁersyntariyuv@ﬁzt@bﬁupshére is

Q rlc%z(‘)ideﬁ paééll%l,éﬁar one sel tergrn{e m Tlﬂi1 pwctlgglar R
O&;hémcem@t ingref ﬁbabbyl& s&0ret Qes@é‘d:l%ill?c hal 1y
Co or Fe. A preferred solution is in toluene of at

| esmalyl v vidrocarbopeep hveyt atof edstleBBtmy i 10° mgOIfll 1

! e ANl o hal o § OOBeYe PRI s o B HIRL Ay Mk Fne

I ron or cCo art
6;éyﬂﬂﬁﬂﬂé”Mﬁ%¢%%|Wﬁk o) (Rthyl lcomBred kacrdcofbs9s20GXY

- 3 ,5- diphenyl phenylim noy(jlet hyl] pyridine iron (T1)
cttbm—taiazlaarmﬁeepyrhdlaefuomﬂsmx sol fidramlasfgeeat akfihed

t th d | uti [
T e N, v LBp LS RISl Jadért *nofs pB aiC
solye sal%sra%cu@fhxeanaﬁ\a 9@@«$¢ﬁﬂyadrh%%mona§9' Menk, 5

of at Teast 5 or 10 ny 1 of a catal yst system
Cotrﬂﬁirﬂsslltﬂ@r( a)etgléu,dsuﬂhn@ﬂ@r@m Imamlarcogf €xocapd 4 to 10,

COrPanant; il Avodeblngd: 8hoVSim e GA! ¥ ShinsY$bEMo,
ut’t on can

Ni, Pd, Rh, Ru, Mo, Nb, 2r, HEf, Ta, W, Re, Os, Ir or Pt,
preferably Fe, Co or Cr and especially Co or Fe. A

preferred solution is in toluene of at least 10 mg ml~1l

especially at least 50 mg ml~! of the transition metal
complex wherein’ the metal M is iron or cobalt, in
particular 2-[1-(2,4,6-trimethylphenylimino) ethyl]-6-[1-
4-eicosanoxy-3, 5-diphenylphenylimino)ethyl]lpyridine iron
(IT) chloride complex. In a further solution aspect of
the present invention there is provided a solution in
non-polar media in particular chemically inert non-polar

solvents especially an aromatic hydrocarbon solvent, of

at least 5 or 10 mg mi-l of a catalyst system comprising
(a) said transition metal complex and component (b) as
defined above. The catalyst systgm solution can be made
by mixing solutions of the complex (a) and component (b)
and is optionally in the presence or absence of the

reactant composition to be dimerized or (co)oligomerized.
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by m xi ng solutions of the conplex (a) and conponent
(b) and is optionally in the presence or absence of

woOheosroeeri ant conposition to be dinerized or (®O)/EP2005/051316

ol i goneri zed. The sanme conplex is preferred in the

catal yst solution as in the-apbaove conpl ex solution of

t he present invention In anpthey aspect of the

Pr esentanBVeshbh oy 4 %fgf@'ﬂeﬁatihof,heol:éggﬁé‘% Zﬁlu%on as
or co- oli onerlzatlo processes o he I'n ion are
peﬁPoFH@da 42 @@mpkﬁﬁzﬂq&uﬁi@@npﬁekhecpn@@smt|xnventlon
systen1@ 09-F 0 ent |nvent|

especi aI 1?% lg%jg os&wéﬂ Orkof%laenggcre%rm? ¢ er(lﬁ ocdr bcﬁ'?
suéthSlbehzene Ollﬂmmﬁuizmtxpmlemepoaﬂﬁlgﬂmé&ixﬁﬁidﬂJCh

as e,-Cis/trans 2- en cte There

p}ﬁgggéggv?gedhel nlrpﬁﬁnstﬁoﬁ)vé?'rﬂel Bﬁrgoﬁug‘g r1?n
pycatﬁaﬂlystl gemﬁléb&VIdtQHEthfl@hﬁbh:asziexbeﬂ)@ﬂﬁg (@ a

, R2 an-d Rl4 are each,

.nasgaﬁaaﬂtw t%eﬁfo@g%wt IPEBHAPRY §8BEFIthedn one or
hydoeeabbybn @hohmdterd Hydielda@Bah,d5QHR, aQrbéﬂﬁéﬁéM)ﬂyiuene
R 3.- R3 and R7-R9 vicinal to one another taken
t oG8t K¥LCRAY #oF mh FlikRie SHEhRESI $-houepgercis/trans 2-
ophie@Rak! ¥rsubstidit ed hydrocarbyl, an inert
functional group, or taken together wth R7 or R4 to
forma Fhage R @l ypdrvdged, iapthdaalhyesubet ia dtied

hy qg‘?%ﬂﬂ?)ﬂs t %9%&% B g#gll&# 'h%@%kgg[‘ﬁg pfﬁprfl%i%l;@;so below:

toget her w orma’rin gen,
optional ly substituted hydrocgkgyl an inertfunctiona
group, or taken together with 2 or R to forma
ring, R5 is hydrogen, O : Bubstituted
hydrocar byl , an inert funct group, or taken
t oget her Ry Rs

Rs Ris

Rg R1o R14 Rq3
Rg Rez ,

(I)

wherein Ri-Rg, R7-Rg, Rjo and Rjy4 are each,
independently, hydrogen, optionally substituted
hydrocarbyl, an inert functional group, or any two of
R1-R3 and R7-Rg vicinal to one another taken together may
form a ring, and Rg is hydrogen, optionally substituted
hydrocarbyl, an inert functional group, or taken together
with R7 or Ry to form a ring, Rip is hydrogen, optionally
substituted hydrocarbyl, an inert functional group, or

taken together with Rg or R4 to form a ring, Rqp is

hydrogen, optionally substituted hydrocarbyl, an inert
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with R4 or RS to forma ring, provided that R13 and
at least one of R 2 and R14 are independently sel ected

wonwmoozi onal |y substituted C - C30 al kyl, oprcomabkdog/os1316

substituted C4- C30 al kyl oxy, hal ogen and optionally
substituted C5-C20 aryl, or- RD3-taken together with R
2 or R _4 forma ring, or R12 taken together with. R

] _fandiona igrdgpanerRtdxtakesgd get heriwirh B¥5R§0EH‘
aring (preferably wherein R .3 and at | east one of

R formarp R akg si néepeddegehy el lewtadd f seipstituted
optionally substituted ¢ | 30 alkyl, Optionally
subEtTtREY e An E364l F@P%WO%% %ﬁﬁ‘%HynzﬂIl ;Faken together

SURstHh tﬁg%& <C2Q &ohrmyh) r8nd, PEAY ARG thal @%gl gasl at
one of 13 & R14 is optionall'y substituted C4 C3Q

al kyd o yorle wieRgion ahlkie RRjySare at ydeprmesriyiy dleliecliegatidon
is not 2- [1 - (2, 4,6- trimethyl phenyli mno) ethyl] -

6- ozyqlor(allly eﬁ%@?&ﬁ@)’@?d- C3-Cs0 @lllpﬁbanﬂmm ilyi no)

Forier sty %%ﬁsﬁéé Sgaésct'? P BT SR ORR 4

t I t
P sl R lea 0 REGRE LPE e BLESF Haddhtel Ldtn 4o
bl St ;\[A%lfdﬂnﬂ% RMfiggi e khgaﬂQkQ@Vté@eﬁH& fardMUIRg 1 (lEprm a
above erein R - 15, are as defined and descri be&
Wi thng edret etice takemortmgledhbr| witheR o aSsrmfa cdmgyl exes

Ri2 RR3 and R14 are all mdependentlg sel ected from
opt(P’é%%?ﬁPJs}UBgtq]%elkneé‘l@lan@ségtajr‘R?? |anz§1112y and Ri4

SO0 A S AR SSBLLOIALL e

|ea§¥C@@earﬁy}%ﬁﬁptﬂaﬁﬁlawdsEEétiBuU@dIQWﬁﬂjQ/alkyloxy and
optionally substituted Cg-Coqg aryl), and provided that at
least one of Rqp, R13 and Ri{4 is optionally substituted
Cq-C30 alkyloxy:

wherein the bis-arylimine pyridine ligand is not 2-

[1-(2,4, 6-trimethylphenylimino) ethyl]-6-{1-(4-
eicosanoxy-3, 5-diphenylphenylimino)ethyl] pyridine.
Preferably the ligands ére of formula II as defined and

described above.

Detailed Description of the Invention

The present invention relates to transition metal

v

complexes which comprise a bis-arylimine pyridine ligand

having the formula (I) above wherein Rj-j15, are as

defined and described with reference to formula I

In one class of complexes Rip, R13 and Ryg are all
independently selected from optionally substituted C1-C3g

alkyl, optionally substituted C4-C3g alkyloxy, and
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substituted C4- C30 al kyloxy. In a preferred
enbodi nent of the invention, R 3 and at | east one of

wehoi/ma7R14 are i ndependently sel ected from opCramralosys1316

substituted Cl- C30 (preferably C3-- 25) alkyl,

optionally substituted C4- C36tar kyl oxy and optionally
substituted C5- C20 (Ereferabl y C3--25) aryl with the

pr SASETEHAY SHPPEASETBALHICR Ry IR1Fishd tRedprsviso that

t] | It Yt ed - &3 I kyl - I
of by a2agk, BHRRE BUET o TGia o SHELAR=L0ipl cxos,

t hesy s tak el B, 06 pYL 1 g N&.+) 1 gand having fornula (1)
above, is such t‘lha?BR aﬁy atyll east one of R7 and R9

are i ndapendemtiyrset ectigst friaid ot idRakhyeptbshi t} 2ding
C - C30 alkyl, optionally substituted C4- C30

al Il depsthaneged Bpzl apd iRnpldne sudependted] §5se 2Oted
ary ether with R7 or RO forma ring,

or Rﬁ ta gn tog

or BPT QREMOPEYY hEFPHF RS Carihze riPAgEanab Ryt Gkers)

toggthar W ngia&o I it h the proyiso that at

| east ygﬁe\@%% R ,9 gé%%tﬁqn‘%aggt‘li 5R4l F§&¥i8§¥i fited C

4- $3RQ oAk k0% Ybs Pt ef eLakd -cg rkgm%tfelrgﬁiﬁz ene.of Rl

and RO are independently s‘a}él cqae fromoptio é?g Y

subsittht thedpCo%i €30tadkydt Iapistonalel y;fsgtsgg';i Ryteshd Ryg is

C4- C30 al kil oxy and optionally substituted C5- C20

ar fAPtarnaleyi Abpbhberned \Cselzaceddvilosm. opt i onal |y

substityted C3-.25 alkyl, optignally substituted C4-.

C30 al &r’o%?eaﬁaaaﬁt? H%ﬁﬁ‘fpré’&t}g‘tlinﬁu%alé%?ectﬁ??ﬁlt1°n

Wi tdetiahie cpmpleses] helie ajid-eastl ianaB289p4 0543 1§:i(.:%ar2d %having

ofé?? RarzdR9|s optionally substituted C4- 0

orfmula (1) above, 1s such that Rg and at least one of Ry

and Rg are independently selected from optionally
substituted C;-C3p alkyl, optionally substituted C4-C3g
alkyloxy, halogen and optionally substituted C5-Cop aryl,
or Rg taken together with Ry or Rg form a ring, or Ry
taken together with Rg form a ring and Rg taken together
with Ryg form a ring with the proviso that at least one
of Ry, Rg and Rg is optionally substituted Cy4-C3q
alkyloxy. Preferably Rg and at least one of Ry and Rg
are independently selected from optionally substituted
C4-C30 alkyl, optionally substituted C4-C3p alkyloxy and
optionally substituted Cg5-Cyp aryl or are independently
selected from optionally substituted C3_pg alkyl,
optionally substituted Cy-C3g alkyloxy and optionally

substituted C5-Cg aryl with the proviso that at least one
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weoeebwsmvexd1f rom optional ly substituted C -

al kyl oxy . In another class of the conplexes the
ligand of formula | has R7, R and R all independently

: _ C30 aCkFP2005/051316
optionally substituted C4- C30 al kyl oxy and opti%ﬁally
substituted C5-C20 aryl with22 e proviso that at |east
one of R7, Rg and RO is optionally substituted C4-C3Q

ablyROXYRgl bndid e JyvTReiaatiel yuBppatentd t@y
person skrlled i% the art, thgt when Rg anéhg;h?éast
oaakellokRy.and RO are independently selected from

optionally supstituted -, C3 j
subst | BtéBOEﬁgrcggﬂﬁiﬁy SR g%ghgé%Fgﬁg%%Sﬂﬁééaa of
Sylstdutitt @dnEE- REZR@ratd Ed faltthé ngdependenthat setected
| east one of R7, Rg and R 9 is optionally supstituted
CAro@30pdlikybbxy, substtutmd Fussian é1F8t RRRE 1 e Y

i ndependent |y, hyd , ti [y . [ .
DRSS lsa—%é?%flf”w?" R T L
/> R9 viclnal . {

g Cama i sh B A R ey T D 58

bi §g B Wd BREcRYLL G S80I was! fikgiln
bi'sary |n1ne_pyriding i gand haviégﬁfﬁgnﬁornulgy?l)
def i nedrherigilnpeatndmebtaeehy Apparent tendie 8FTAELal

atom_n matches the f (Ie)'¢ ti t
o R P LR SIS g o
) [ ; [ ' '
d 2 _13:‘21% enakhy1 subst é&ed@de frdropaaiomgl |
al KOi dé, ~ ani 6,por hydr?de; preferably halid§ og
substituted C4-C3o alkyl, optionally substituted C4-C3¢

alkyloxy and optionally substituted Cg-Cpg aryl with the
proviso that at least one of R7, Rg and Rg is optionally
substituted C4q-C3g alkyloxy, it is not possible for Rg to

be independently, hydrogen, optionally substituted
hydrocarbyl, an inert functional group, or any two of
R7-Rg vicinal to one another taken together to form a
ring.

One type of transition metal complex herein is a
bis—arylimine pyridine MXp complex comprising a bis-
arylimine pyridine ligand having the formula (I) defined
herein, and wherein:

M is a transition metal atom;

n matches the formal oxidation state of transition
metal atom M; preferably n is 1, 2 or 3;

X is halide, optionally substituted hydrocarbyl,
alkbxide, amide, or hydride; preferably halide or
optionally substituted hydrocarbyl; more preferably

halide; especially chlorine.



10

15

20

25

30

optional Iy substituted hydrocarbyl; nore preferably
hal i de; especially chlorine. The bis-arylimne pyridine

wOMospeegoh ex di scl osed herein can be reacted WPCIVER2005/051316

non- coordi nating ani on generating species to forma
cationic conplex, [bis-arylinthe pyridine MXp +]
[NC']g conplex conprising a bis-arylimne pyridine

|i gand bayi pgstdeyTiorimd @ g&hﬁlﬁ@fMﬁeqyﬁﬁﬂfgﬂxd1QQQOsed

vvhreln NC is a non-coor nati n ani on/ +
g‘rerﬁln AR P P He S oty ao%paaﬁpeﬁdsm@tm@famon

tr@@ﬁb&h@Bn@eéﬁécfgénﬁdwforﬁ{%f%5@?5%1@ é?@giéxz or 3.

Li ke the bis-arylimne pyridine MXn
cat[PéﬁrérEbirmiF@( HorrE b yXphE [ NEd et nompd)éxt hembrSSJ:ng a
\éllmne ridine MXn conplex with a non -

a7 ARV T HY Bhi O &ﬁgﬁ&dsbéﬂ’é% e formula (I)

advant ageonstyidy ey wieldbhe in non -polar nmedia, and
chem cal ly inert non- polar solvents such as benzene

and tol ¥ene:S PuPCREFABFELNHRERS t3EL WHt iavd ¢ conpl ex of
t he preﬁeﬂt?|ﬂygﬁkhp@ | $a4889 nh Nt Re PEQRESE éﬁl&ggion state

i nvention di neri zat'i on, cooli gomeri zat I on
ol Péoﬁé@ﬂ%b’ﬂ@h m%tdlomronqtﬂanpreﬂjeoabljnep cbrrpcmmda () 3.

capabl e t p bstl t ed
hydr ocaIFg {@Sﬁ ? gl?lglr}% %}gg?ﬁ‘%%r s T e e
at @ﬁtiﬁni@%ﬂnﬁ;ﬁldax Byrnke b Vﬁr 'EhBOBeacE?P@rE b ARG 5 -
anion” is meant an anion ich does not substantially

coBFéﬂ-Hﬁ%%etbelflr%U’i’?et“%n SCBRLRE. WhBh 2 rooreRawRstingging
F&yg $%%%r232t 5 befzgét%ngngggééﬁgfk'ﬂgéﬂiy soluble

b| $fit noh i ok oneddula), ;mhlelnxch]embcamy {BArF non-ddaghs) B
solvents such as benzene and toluene. Furthermore, when
the cationic complex of the present invention is used in
a process of the invention of dimerization, co-
oligomerization or oligomerization, a lower quantity of
the compound (b) capable of transferring an op;ionally
substituted hydrocarbyl or hydride group to the
transition metal atom is required.

By the term “non-coordinating anion” is meant an

anion which does not substantially coordinate to the

metal atom M. Non-coordinating anions (NC”) that may be

suitably employed include bulky anions such as tetrakis
[3,5-bis(trifluoromethyl)phenyl]borate (BArF ), (CgFs)4B"
. and anions of alkylaluminium compounds including
R3A1X'", RpAlClX’", RAILC1lyX'", and “RAlOX'™”, wherein R is

hydrogen, optionally substituted hydrocarbyl or an inert

functional group, and X’ is halide, alkoxide or oxygen.
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, and ani ons of al kyl al um ni um conpounds i ncl udi ng
R3AIX ", RZAICIX , RA1C12X ", and "RAIOX " ,

wohersaes7R i s hydrogen, optionally substitutedPCT/EP2005/051316

hydrocar byl or an inert functional group, and X' is
hal i de, al koxi de or oxygen.A preferred non -
coordi nating anion for use herein is tetrakis [3, 5-

bi 8 ftefét ) b . The term
" H{déocar bﬁ& %{)w irr?qulﬁ%thkogﬁ?%ﬁt ﬁgﬁ&%% kﬁ%e élr c"h?ps
of

eorakia Z3,)5-abicw(¢niéansramlgthyp) ﬁﬁmmdﬂa“@ O(EBIA)&F‘) .
carbon and hydr n,_atons. Unl ess of herw se stated,
the nunbes 1T arelT CSPaRyLi grprRf etRF§LaHrhe o &hgeR1

fr 0 [ tr 1 6 . Unl ess otherw se

st g?]e%?ét%e @d?ogféar éf/r?ﬁlargg}) ?r%cgv%em%%rﬁraatgerc?ué’r
unsah tid el 8oy &1 phrtdidon Qﬁﬁlﬁghk@@@ﬁ'§téﬂsﬁ) Unless
cycloaromatic (e.g. phenyl), but is preferably

al PphgafyEse ﬁatteﬁﬁg'e Hhed rBaEBYPL gratipen iatcingde s

I bP& ; e r roon om.qr

B e PRlqenero LR o SRR ey
subst § t ut‘El eprdraddemmiise shatedel dte diydmmdad R grbap may

R1 f I ove. | sed to descr.ibe,
hyg?g%:ar Eyltc%% %@ﬁ%@#ﬁ%& O%H%%gaﬂci/ corftal lé’gé‘tbf“' or
nofecl paeoniat ivet @r.gat phenytdpt A ni hg iﬁﬁﬁﬁﬂaﬁyy al;pharic.
r “ipert” it is meant_that the t - functiona

o SubSentY poldidarprd, %oBR T Sp e GodeResy

W ahd t her tciatal ydarbopr acessgroupdi Slch hes s We@Bribed
met al conplex may be enployed. Non - |imting exanples
ofb%u%%‘ inert groups are halides, such as fluoride and

chl ori dehe SiHRes " optaBAANES, s@bLEl SutH kP dRE rBP8~ in

am nes W th adequate steric shielding, all well-khown
t ofelation to the R} to Rig groups of formula (I) above is

used to describe hydrocarbyl groups which may optionally
contain one or more “inert” heteroatom-containing
functional groups. By “inert” it is meant that the
functional groups do not interfere to any substantial
degree with the catalytic process in which the transition
metal complex may be employed. Non-limiting examples of
such inert groups are halides, such as fluoride and
chloride, silanes, stannanes, ethers, alkoxides and
amines with adequate steric shielding, all well-known to
those skilled in the art. Some examples of such groups
include methoxy, trimethylsiloxy and eicosanoxy. Said
optionally substituted hydrocarbyl may include primary,
secondary and tertiary carbon atom groups of the nature
described below.

The term “inert functional group” in relation to the

R; to Ris groups of formula (I) above means a group other
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5 those skilled in the art. Sonme exanples of such
groups include nethoxy, trinethylsiloxy and

weiegaeoxy. Said optionally substituted hydroearimpkoososisie

may include primary, secondary and tertiary carbon
atom groups of the nature desxyi-bed below. 0 The term
"inert functional group” in relationtothe R _ to R5

gr eHRS aﬁt{&qu s(ulb)séﬁﬁgggdnﬁ9&§?@am%3gﬁ Rq]fgj!&eritsh%%ert

option y substitute ydr ocar by i nert
undBfe¥ hele eerA G EPrc codiditdns s BPT amyy reeadttiiom ar process

pr iy ' .ransitLon | _conpl.ex may be
R A R S
gr Bup" toest ‘hott it ercharte thetahye sfinstandnal g@egie@oes not

Wi he catal ytic process.i ich the transition | .
et r e EEe o e SRR G e. SEiErRl R b et e Lyt
fupc®¢®mali@rwhﬂrm.&gbtabbﬁsieioﬂSﬁet&ﬂfﬁdmﬂluﬂ A& be
hal i des, ethers, .an m nes sych as tertiary am nes
pr%@%f%%?@‘iﬁ%?@ﬁﬁﬁ% oguﬁBFFBnanﬁFb%%a%sg%Pqﬁﬁi%ﬂitable
especi abé yndildiof iinR 120 6hhQEERE. edherd rdRd RnlifRSY such

carbon atom group"” as used herein nmeans a CH2-R group
whaf eF fr R 3 %Y it id@Sed PERSRT RY Y obfed, 1usr opiurstiaidnpl group

substatpd echdydrQraniyh, @1uapih8eLthqfincdignal group.
Exanpl es of suitable primary carbon atom groups
i ncl udeTh et e Brdmariynicesfon oatom Gz upR CH45  useCHREcein

- - 2 2 P i
Sf§%§§¥e%fg§§g%£ wﬂ@gelg}? fs é&ﬂé%%%énéggﬂmﬁyggogen,

primary carbon at'om gr oups for

hesgi Sp8i &nd IO ueieuneR hydseteebed, fé&omhydiogen
or _a C] _-C unsubstitute fd hydrocarbyl, preferably

WhEFRF R3S HRHRogeF*8FPacE of Bubrilte mHdaary warbon
" SREORUGF FuSAr AN WRIQMLEEOHPe ASt UBEMited to, -CH3, -CoHs,

-CHpCl, -CHpOCH3, -CHoN({CpHg)2 and -CHoPh. Unless
otherwise stated, preferred primary carbon atom groups

for use herein are those wherein R is selected from

hydrogen or a Cj-Cg unsubstituted hydrocarbyl, preferably
wherein R is hydrogen or a Cq1-C3 alkyl.

The term “Secondary carbon atom group” as used

herein means a -CH(R)2 group wherein each R is

independently selected from an optionally substituted
hydrocarbyl or an inert functional group. Alternatively,
the two R groups may together represent a double bond

moiety, e.g. =CHp, or a cycloalkyl group. Examples of

secondary carbon atom groups include, but are not limited

te, -CH(CH3)p, -CHCly, ~CHPhjp, —-CH=CHy and cyclohexyl.

Unless otherwise stated, preferred secondary carbon atom

groups for use herein are those in which R is a C1-Cq

unsubstituted hydrocarbyl, preferably a Cq1-C3 alkyl.
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herein neans a - CH (R) 2 group wherein each Ris
i ndependently selected froman optionally substituted

woydsmeea7byl or an inert functional group. PCT/EP2005/051316

Alternatively, the two R groups nay together represent
a doubl e bond noiety, e.g.-=x&H2, or a cycl oal kyl
group. Exanpl es of secondary carbon atom groups

i ncl udepe b rraraaiet aldyMeb@doh Oatom @rdliB)ad wEdChédrein
~CHPh2, -CH=CH 2 and c?écl ohexyl . Un| ess otherw se
stgeRd, @ preffery &F ¥ec¥RGRLYPcaRrBBNR at D MR PEN G Yuse

herein, are.those in,which-RiSs, a -Cs.unsubsti tute
SBPBCER by et Gy S e SBRErG I g Y18 =
Tentirar jucat tora latgamugr.oup tagnastde her eilte means & - C
(R) 3 group wherein each Ris independently sel ected

{ BBREBA ot G S b GBGEEEEPEd° Y BTOLarBYIY GO LRT b 6
fugetbrpabr 0f Otihg Alvistlefaicbnebynihfecdht BerR GHES atoms
may together represent a triple _bond noiety, e.g.

- 68PR, 28r 2T HY s\ iedoNeai nFRgP R T i &F YTy

atQirB o8 USHoR Sq AslaiBNtd1 R T Bati ¥8s. nEXamhesedfto,

tertiary carbon atom groups include, but are not

| Fai(cad) §p, ~CQ(H), 3HBZChh, COHBdamatt CPhand --AdEEm (ICH3) .
and - C (CH3) 2(OCH3). Unless otherw se stated,
pPaflespedtheryish siedason PaedRrgr8upsr FHrr Yse Hsreiatom

ar S [ j = S ig ut -
T A e N R R e R e A
C%nﬁb%%hiﬂﬁ@ﬁ@,hiﬁﬁdﬁa?byﬂﬂgﬂdupﬁmbEéEEﬂaBByhwﬁéﬁéin each
methyl. In the case erein each R.is a nethyl grou

{ Fe 1Pt FAT§3 cat b HiGHR-gFGES PESLEFEDLY piR TS T Rech R
ri,ngs ich f y f:Rls

R?‘-SRH@\M\}V% na t%%ncgggagﬁg%h%reﬁﬁ aﬁ%%tggéﬁgr&R aken T’
t apet hertieth &rbd Qtakaradupgesheerirbht®D; R taken

The rings which may be formed by any two of Rj-R3
and R7-Rg vicinal to one another taken together, Rg taken
together with Ry, Rjg taken together with Rg, Rjj taken
together with Rj2 and Rjg taﬁén together with Ry4, are
preferably optionally substituted Cg-Cpg cyclic

hydrocarbyl groups, more preferably optionally

substituted Cg-Cpg cycloaliphatic or aromatic groups,
even more preferably optionally substituted Cg-Cg
cycloaliphatic or aromatic groups, especially a Cg

cycloaliphatic or aromatic group.

The rings which may be formed by Rg taken together
with R4, Rg taken together with Ry, Ry taken together
with Ry and Ryg taken together with Ry, are preferably
optionally substituted Cg-Cpg cyclic hydrocarbyl groups,
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together with R2 a n R15 taken together with Rl4, are
preferably optionally substituted C5- C20 cyclic

woydsmeea7byl groups, nore preferably optional | pCT/EP2005/051316

substituted C5- C20 cycloaliphatic or aromatic groups,
even nore preferably optional By substituted C5- C8
cycl oali phatic or aromatic groups, especially a C

cyalooal ppbatirebly &pOIHAICL Ot i ThR ki BYScYRi ch may

be formed by R taken together with R4, Rg'taken

t o@éﬂcﬁéﬁlwghtm, IRt EKE e Uy etdrer p\mietflarEZBlgnd;i)Fi&lally
ta r~W r-e pref.erably optiona
su%§$5?8?g§g§996cégp%%k%?(} Ry %ogaﬂﬁﬁﬁpéroﬁﬁe?ﬁ%%iQY a Cg
pr efvenalh ypRRti &Ngdbyp substituted C 5- C20 _
cycloalighatlc groups, even nore preferably opplonally
subst i t if8dte5T CBoRY IRl liplsattist ignsedsC1eSpecakyy” ain

| oal | i _ The t " opt I
SuREirRapROEE Lo imas %werﬁé%a%?sﬁggg ehe R ;
[ , R7.. Rg an
o Bt caoupona), HIPALRE SEBRRE g Fobup () Sbove

| i meahsok biaﬂ6h©§0 al #da 9T RURrapeheh g@ﬁy§u§’§$ﬁﬁ,tjgvﬁﬁch

with one or nore "inert"” functional groups khown
t hoew skbbrdtutedtiicthardne ior parkei tiharta hahdehesnal

pr I | yorine. Preferred optionally substituted
alggﬁﬁggo%%éwgo%%rﬁﬁﬁf l%ﬁﬁ%%e%ol§5t88r56 r at DA G ar a
pr éhéidb| ypteberadblw ﬂﬁ]cﬁaﬁﬂéondaﬁslegélrrgﬁeéﬁf%éﬂ;l% he
al k Loup i.S_an unsubstituted, a gr oup. anpl es
of Sﬁb??%lg?gedo f’F%]naﬁﬁ%P%uEﬂ"iptre:ts@d%é‘imc%og%%c“w@'arbon
i nekude, ombaae[szyéfeﬁaaiblrya@w éz ;@@dQOYEarll‘SI&QYAton%C.t yl,
- t ana 1 so-pro )
heé%éfegggiyl’tﬁgrélknyééoup is an gnsggstituted alkyl
group. Examples of suitable “optionally substituted
C1~C30 alkyl” include octadecyl, tetradecyl, dodecyl,
decyl, octyl, hexyl, pentyl, tert-butyl and iso-propyl,
especially tert-butyl and iso-propyl.

The term “optionaily substituted Cy4-C3g alkyloxy” in
relation to the Rjp, R13 and Ry4 groups, and, where
applicable, the Ry, Rg and Rg groups of formula (I) above
means a Cy-C3zp optionally substituted alkyl group which
is attached to an oxygen atom, the alkoxy group being
attached to the aryl group via the oxygen atom.
Preferably, the optionally substituted alkyloxy group
comprises from 6 to 30 carbon atoms, more preferably from
8 to 30 carbon atoms, and most preferably from 10 to 25
carbon atoms. Preferably, the alkyloxy group is an
unsubstituted alkyloxy group. Examples of suitable
“optionally substituted C4-C3p alkyloxy” include
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especially tert-butyl and iso-propyl. The term
"optionally substituted C4- C30 al kyl oxy" in relation

woOaodsieo21' 13 anc 14 groups, and, where appl i eabiE®2005/051316

the R7, Rg and RO groups of forrmula (I) above neans a
C - C30 optionally substitutet al kyl group which is
attached to an oxygen atom the al koxy group being

at tacheansdoy t fwhiatyli sgbeuBevirad) NeoOxy@sdy, Bt:om

Pr fergbly the optiognal Ly substituted al kyl oxy group
CONBETAESY 1P G Go86°FLPEEn APBREY LDl e GHBHGral y

froexBléoy 3haroxygt 8By 18RY SRS coFeigf@pldkf,rom 10
to 25 carbon atoms. Preferably, the al kyl oXy group is

an®BRREHIH Y RICP SARKVox FOgrEYbOX Ex APl BEl By Suic disire -
"ophtpnak{y substituted C4- C30 al kyl oxy"

i ncl udeei’ cosanoxy (which is preferred) , octadecyl oxy,

hexadecThroxiern corddespléyy subdetdetyteX\Csdenylawl,” in

hexyl oxy, pentyl oxy, butyloxy and tert -butyl oxy,

oo R LR b e e, "HaLuSEh By, Seteg i andiere

te . eterm"optignally substituted C5-.,C2
ar%#gf%%£re hﬁ%%hRﬂé gﬁegﬁﬁzgﬁlgréﬁ%sF? gﬁ%ﬂﬁiﬁ (gﬁd?gove

WhREgn 3Pk | £ANI Qu‘%@%e%@arﬁla?goﬁg,gé5ﬁ§¥iéyng(¥faﬂ q to
(1) above neans an aryl or heferoaryl group, '
coRPr F3RAR FBMB % yhegeinngnat ofsMane wherhE ricge agoms

rmt:snof)etQ@Ogﬂmtaeaom&taaeneeo%umé&ét%&@ W@ en@hn to
nmore substituents known to those skilled in the art,
pr 8hesabslikladdimedhier amtoprirefiakayl s ubstécigedron

hydpecarlyly ARRIALARGY tyarGed Bl kY oo RiSlaRp

yar iy 1y G1~C

net%y?, andy"lner?“ fanct ronar ar ubs?rsuczfa hal i Ge.

_I na@k?ﬂ e Laf SatAROHRLE KNG BhdMBE e PE~ t Aighdtl iREhaat @B ups,

is a heteroatom such as nitrogen, oxygen
such as halide. 1In a heterocaryl group, one or more of
the ring atoms is a heteroatom, such as nitrogen, oxygen
or sulfur, provided that the heteroatom is inert with
regard to the catalytic process in which the transition
metal complex is employed. Preferably the heterocaryl.
groups are aromatic, fully substituted or the hetercatom
is fully shielded from the transition metal atom.
Preferred heteroaryl groups are l-pyrrolyl groups.
Preferably all of the ring atoms are carbon atoms.

Within the term “optionally substituted Cg-Cog aryl” is

encompassed mono- and poly-aromatic groups. Preferred

opticnally substituted C5-Cyg aryl groups comprise from 5

to 10 ring carbon atoms, more preferably 5 or 6 ring
carbon atoms. Preferably, the aryl groups are
unsubstituted aryl groups, including l-pyrrolyl groups.
Most preferred are optionally substituted phenyl groups,
especially phenyl.
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or sulfur, provided that the heteroatomis inert with
regard to the catalytic process in which the

wonrensgweiron nmetal conplex is enployed. PreferabCyErhmsosisie

heteroaryl. groups are aromatic, fully substituted or
the heteroatomis fully shielzfed fromthe transition
nmetal atom Preferred heteroaryl groups are 1-pyrrolyl

groups. T ef Bigdlwhiald «f bRerbihgd %%ﬁ?&%kﬁﬂ%?@g%er

atoms. Wthin the term"optionally su ute
ar yithiBizneoiass edidrowbercaadppotable arigratiken together
groups._Preferred optionall g substituted C5-C20 vyl
gr?ﬂbgg Ronpr i B Frmasiegabdyr PRI ertbbn sithstsl tuhsde
pr ef erabl or .6 rin arbon atons. Preferably, the
ar§|5 %? u%%"slajfce htyncgrl?oc%ﬁ tyét U9y Broudytes i ng
1- Byt{Ohy11@rauns:: RSy BLeESR! 85 €, aRld Q@AI{
subgt itute phenyll gr oups?’ eggegi %‘?ﬁgy Sf%énrgl ) _eye rings
whp e&f emyb by eodtairored 18y sBbkt3ttakencd-agetdesugd,th R 2
or R14, and, where applicable, R 8 taken together wth
R7espe ROl by CprasfderCabloycdpi bnatdgasuplstgratred C3In€2Qded
cycljc, hydrocar byl graoups, nore preferably optionally
suﬁﬁfi?mt‘gbe C%Qr%fé’gcdﬁﬁuﬁgfir%%ﬁb%r%r%%‘? eéimapigfation to
opthONalhys SHbSdH e heCoor8d IbPURS, t@KRECHBLL¥NED with
and C5 cyclic hydrocarbyl groups. Included wi thin the
t eRpe cyel Rg hyahrahcantipyle gpplipsabhe s eR@ttiatent @otyBeher with
rings which may be formed by R 3 taken together with
R B702¥e 1Y 1GRP LiIRMRE € apply e il eal fohalidehy taopaatde and
W 7. are cyl coal i phati cycl palj phat,i.c,
o BT A S B P BRLE Y BRI B o
cyetomdt phajt@oupr. aromati ¢ groups .

In one class of transition metal complexes herein,

R13 and at least one of Rjz and Ryg4 are independently
selected from optionally substituted C4-C3g alkyl,
optionally substituted Cy-C3p alkyloxy and optionally
substituted C5-C3p aryl, with the proviso that at least
one of Ry, Ry3 and Ryyq is optionally substituted C4-C3g
alkyloxy, and Rg and at least one of Ry and Rg are
independently selected from optionally substituted Cyq-C3p
alkyl, optionally substituted C4-C3g alkyloxy and
optionally substituted Cg-Cog aryl, with the proviso that
at least one of R7, Rg and Rg is optionally substituted
C4-C3p alkyloxy.

In another class of transition metal complexes
herein, R1p, R13 and Ry4q are all independently selected
from optionally substituted C4-C3p alkyl, optionally

substituted C4-C3g alkyloxy and optionally substituted
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In one class of transition nmetal conpl exes herein, R 3
and at least one of R2 arL< -1 4 are independently

woeeb@dobexd1ifrom optional |y substituted C 4- C30prairkykeos/osi3ie

optionally substituted 4- C30 al kyl oxy and optionally
substituted C5- C20 a r Yl -wsBbh-the proviso that at
| east one of R2/ R1I3 a R4 is optionally substituted

% i i oI a e e
%SCi%%ga kyh OXy t@ng? g gm%t 1883t a@ne9k¢ Ry a@ﬂulﬁe?d

ar é ependently s ed fromoptionally substit
Cr4s G3@ ahkylis optiemnally silhstithieadC@4cs§3801kyloxy.
al kyl oxy and optionally substituted C 5- C20 yl wth
the prdowi gaothar ataseast tormeseftiRp, mRtahdcRuplexes
ORL | 1y _suBstitut c 4:-C3 | o anot her
cﬁlaels%qglf’ %ﬁf]énsﬁfi%%' net & AR&&n%In?xlé{ 4h)ér¥8i %,ﬂlR 2r 13 a

n i@d‘é_p%nid@ﬂ@%gnggﬂééﬁfeé of 6t b il 6aBati Yuted Cy-C3g
substituted - C30 al kyl, optionally substituted C4-

C3Qkallky lopxy.cantll ppsutosal § wt esulist-iCzgt edkydoky-afda r y

|l wth the proviso that at |least one o f 2r R 3 and
ROt jiona 1d 3t sehakiyusedstittaed@is wigBothpkproysoc |that
n gnat her class_o_f transiti net.al ¢ | exes herein,
RAL A o o8 5TRR125 B 1°% B % CRAGHBAUBAL | y

sel patiad fe@M-onEL ol k1 SHPStddditad 164 G akkyl, r
opt 1 onal Iuy es%gt [ {gﬁt ed %%&CSO alakyl o>?y and J“ 8
opiid ) iy spRsbhhUl gdsbSt +tuE2M \C 4J-Cwigt Blkipgopyovi so
that at least one o f R2? 1 3 anc 1 s optionally

subst i tlcedpic-aryCioing kgywidineand gand hbexingohke of¢rmula

A B B L ot Gl o

t Hehd dremml & sfylineabbouwel” nby dse dirt eyl agyometei the Howr

r“¥k5a53%51 E%%%aghd two para-positions of the two aryl-
imino groups and defines these as such that both the
substitution pattern and the substituents themselves
afford two equally substituted aryl-imino groups.

Pref%Fred transition metal complexes of the preseﬁt

invention comprise ligands according to formula (I), in

which the following R groups appear: R{-R3 are hydrogen;
and/or R4 and Ry are methyl, hydrogen, benzyl or phenyl,

preferably methyl, phenyl or hydrogen, more preferably
methyl.

One preferred class of transition metal complexes ‘of
the present invention comprise ligands according to

formula (I), in which the following R groups appear: Rj2
and Ri4 are independently selecfed from C{-C3qg alkyl and
Cg—Cpg aryl, preferably Cg-Cop aryl, more preferably
phenyl; R13 is C4-C3g alkyloxy, preferably Cjp-C2s

alkyloxy, more preferably eicosanoxy.



The term"symetrical” i s used i nrelationt o the

four nmeta - positions and two para - positions o f the
woweesawgd71- i m no groups and defines these a sPEWER2005/051316
~that both the substitution pattern and the

substituents thensel ves af fordt two equal | y substituted

aryl - imno groups . Prefe nr.red transition netal

conpl exdgobhér thes presel rchasisnwéntiranstoirpmimetél gands

fo

according t o.f nul | I

gr o%p ha%%% aft e3"(ar)rte lﬁlvgf%lgﬁ 8ot %f%?e R{leg%

5 arceom‘diihgl to hjjdrmgm :Ibenztyﬂ whlr:hphheyfglpdseixeg ablgyroups
nmet h | o.r dr oge f I t hyl .
CnEPHPBFr FEd RRASRLD 110 FARSPEPGRTRCY aF S LOHET B o

R G R N R SR e e

Rl%oaRdpRedeas g1 Nsiepefient;y 1%elcqst:§§ bRy Sxy, C30

alkyl and C5 - C20 aryl, preferably 5- C0ayl ,
rmrpe:epﬂeeﬁbitabCyop@IgyyaJ;k_\Roam, 10C4- 0BOfakkll pxyicosanoxy;
preferably Cl0-C25 al kyl oxy, more preferabl

ej &63&%)‘691%5?1%&1‘?}? Gy aéIkéés BFethé‘ﬁgiYi%h”Qfm al

xes of the nt| compr
ipdiiviabntls S Gl R e A e S
gr RS 12 Ee% —Bré %ﬁ@a I n@%eeﬂ aRbhy¥ seéle&t ed
10 rg)lr{rlI?:/ I ° ° ?ﬁ ?ﬁandﬁ@ 10 , pr9ef e?arkl) ly Cb-
C2Q>r@rfyelrabmpr By paﬁcﬂemgbduye pﬁemdgenR 3is C4- C30
al kyl oxy, preferably G o~ ¢ 25 al kyl oxy, nore
pr ef er aBlptaesoBaRERYTeR Glnsfelodc tE@ N 5APE] MetBh)

alenml%&%fegéb Meg%fg%éhéﬂ eqﬂf%%ecgﬁ§§§gébh¥g§§%s

al kyl ;7 "most preter y ferth
accordlng to formula (I), in whlch the following R groups

15 appear: Rjp and Rjg are independently selected from
C1-C3g alkyl and Cg-Cpqp aryl, preferably Cg-Cpg aryl,
more preferably phenyl; Ri3 is Cg-C3g alkyloxy,
preferably Cqg-Cog5 alkyloxy, more preferably eicosanoxy;
Rg, Rg and Ryp are independently selected from C;-C3g

20 alkyl, preferably C3;-C1g alkyl, more preferably C;-Cg

alkyl, most preferably methyl, ethyl, iso-propyl or tert-
butyl; and preferably Ry and Rg are hydrogen.

Another preferred class of transition metal
complexes of the present invention comprise ligands
25 according to formula (I), in which the following R groups

appear: Ris and Rjy4 are independently selected from
C1-C3g alkyl and Cs-Cpg aryl, preferably Cg-Cpqo aryl,
more preferably phenyl; Ri3 is C4—-C3p alkyloxy,

preferably Cqg-Cps alkyloxy, more preferably eicosanoxy;



10

15

20

25

or iso-propyl; R and R o are hydrogen; and preferably
R7 and R9 are hydrogen. Another preferred class of

wonrensgweiron netal conpl exes of the present i nveariEezos/051316

conprise |igands according to fornula (1) , in which
the following R groups appears2 R _2 a d R4 are

i ndependent |y sel ected from C1-C30 al kyl and C5- C20
aryy ,ampd Heraalel yinGep€lGeatiy seleciprefaraablCy —-GhenplkyR,
3is C4- C30 al kyloxy, preferably Cl0- C25 al kyl oxy,
wo?ée%ﬁleﬁkéryamlyCmOcé%éﬁéxymOR@ PRt UrRP IR &3arC@ alkyly

RSB EILLSo L T G 650 i, B Al

prg%erp%lammlrbylameehly’mh;ogeﬁo propyl or tertbutyl and
preferably R7 and R are hydrogen. Another preferred
cl ass olfsncn‘cﬂ&nsmt]ra@ﬁ mft alrapehplexaselofl tarmpdegssnot the

|nvent|on conpri.se a g (

| EGRT e HE oo g o tp e e Bear ong T s Ry

ar ¢I) pdepestdhert I*ghese’:loedbedntrr Bnyrolpe AfredicyR7aradd Rg
C5-C20 aryl, preferably C5-C20 ar nor e preferably
phéﬁ?l ingependentdy eedeértﬁw Exgm %1 et 30 abtiylcagdcss—C20

al k XY, re preferaply ei cosanoxy; R7. an

inaéﬁgnd@ﬁ? S e GRver RESD TaFegie q“lryefpehreé‘ml R8
Cl - y. pr

pr eF’ er éb?%gl gé%k%ﬂ{)@ p%re%{egrgtb -XyCé%SZJC,:%a%i prl?f%&er'agioyr ©
Rgprgfgramly RQaandydr ogen. Anot her cl ass of

transition nmetal. conpl exes of the pres ventio
conpri sBnPf ]@%ﬁo%laa?t?cnp&fdltﬁé‘ntS&tFWnﬁ?Ba?ISompmr%?/éwl %’1 the

t he £QLh oW Hge R WO URSnpAARRAN 1 gBndsaldc &k @iwg eco formula
i ndependent|y sel ected from Cl C30 al kyl and C5- C20
(I), in which the following R groups appear: Rg

independently selected from C1-C3p alkyl, preferably
C1-C10 alkyl, more preferably C3-Cg alkyl, most
preferably iso-propyl or tert-butyl; and preferably Rg,
R7, Rg and Rjp are hydrogen. #

In a preferred embodiment, the transition metal
complex comprises a ligand according to formula (1),
wherein R7 — R3 are hydrogen, R4 and Ry are methyl, Rg,
Rg and Ryg are methyl, R7, Rg, Ri1 and Rjs are hydrogen,
Rip and Ryg4 are phenyl and Rj3 is eicosanoxy.

In aeother preferred embodiment, the transition
metal complex comprises a ligand according to formula
(I), wherein Rq{ - Rg are hydrogen, Rg, Rg and Rjp are
methyl, Ry, Rg, Ri1 and Ris are hydrogen, Rip and Rjg4 are

phenyl and Ry3 is eicosanoxy.



10

15

20

235

aryl, preferably C5- C20 aryl, nore preferably phenyl;
Rgis C4- C30 al kyloxy, preferably Cl10- C25 al kyl oxy,

waonnws/pexi er abl y ei cosanoxy. Anot her class of PCT/EP2005/051316

transition nmetal conplexes of the present invention
conprise ligands according-t® forrmula (1), in which
the followi ng R groups appear: R g independently

sel ected hrhopméx pﬁgﬂbﬁﬂeﬁybmbbﬁeﬁehﬂblyhéjtraﬁﬁition

al kyl, nore_ preferably ref erab
§8t9ﬂ059mpb?xt%ﬁmpﬁﬁﬂ%ﬂ &ﬁ&aBPe¥8F8g$§ pt°F§° ]éhd

R@ar %h@)é@if?gﬁ? »R3 |aﬂ:ea iebgenedrgnbadi n@mre tdteenyl,
tranS|t|on nmet al conpl ex conprises a |igand according
t & f orgubad(R) o, ar&mmeﬁhyﬂ?-R7R3R@neRmydaD@eR15Rﬂﬂand

R5 4re nethyl, Rgf Rg and Rio are methyl, R7 Ry
amgyoROSear eRhydrdg el 4 RTE MG a&fieRpﬁeh§| eiag %&%*‘%

is e cosano&bgl!rngg %]gser% fe iredembadi g}?QBSl{{‘&x

transi toR™ es a’l i'gand accordi ng

tqné‘t%flméo%p@lek c pf_ews R 11@&raar e dupatidgen foREgrRgla
and RIQ are net hyl,

and are_hyd
RlQI)anthR]F@lélr B1pheRyl a%%glﬁr§q?'e%o§ ﬁo%’y?r Re%ileny1,
anot her erre erbod t, ity aby
e T R e L

ormula~ (1),

T el i gorenfl rmn P o pbonsby.

hydr ogerh a?iothea:n@erféraeé @rhmxgdm%trm RI@ jtgansition

ei cosanoxy. I n another preferred e ot B rmul
trlﬁﬁ%ﬁ‘]tlcbﬂnﬁﬁxalcog‘é’ﬁﬁﬁs iﬁ%??sesa@?q‘l iGard accor di ng

f I h&rdin R \Ahe\%eame%xdro@iarfes eyt dgen 2XR 4

and R'5 are met hy
fluorine, Ry, Rg, Rg, R11 and Ry are hydrogen, Rj2 and
Ry4 are phenyl and R13 is eicosanoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula
(I), wherein Ry — R3 are hydrogen, R4 and Rg ar%sphenyl,
Rg and Ryg are fluorine, Ry, Rg, Rg, Ry] and Rjs5 are
hydrogen, Rip and Rjg4 are phenyl and Ry3 is eilcosanoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula
(I), wherein R1-R3 are hydrogen, R4 and Rg are methyl, Rg
and Ryg are chlorine, R7, Rg, Rg, Rii and Rig are
hydrogen, Rip and Ri4 are phenyl and Ry3 is eicosanoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula

(I}, wherein Rj—-Rg are hydrogen, Rg and Rig are chlorine,
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Rg and R o are fluorine, R7, R, R9, Rn and R15 are
hydrogen, R12 an( |4 are phenyl and R 3 is

weienaeoxy. | n another preferred enbodi ment, POEEP2005/051316

transition nmetal conplex conprises a |ligand according
to fornmula (1) , wherein R 34R5 are hydrogen, Rg and R
o are fluorine, R7, Rg, RO, Rn and R15 are hydrogen, R

RANRR Ry, arg1pheayR; angr K BydHoQIrG0RN0%Yd k
anot her Sﬁ%fe?%ed enb%glnentﬁythéﬁiranggtlon ngéa?re

domplex acohpnizsés altpgamekwaccording to fornmula (1)
wherein Rl _ - R3 are hydrogen, R4 and R5 are phenyl,
Ry an&nRaépéhFFUBF?ﬁ%rrﬁﬁ'GWEPd4Q¥ntRCFhﬁn&rﬁmslﬁﬁen

hivéh 09 @bmpRe% @oﬁ%ﬂ1§e9h5nYi A R3radn ? %8S§89% 1glm

anot her preferred enbod |nent the transition neta
HWpIeﬁm@@ﬁﬁrBseBBaaF?gbh@IgmvbrdMn@n@oRanmﬂlahéhYl Rg

e re.hydrogen R4 and R5 are nethyl, R
%5%1& 276 CRIBEHRE: %a% R FYlafdoRRE Sapge

f%ygﬁ 2 ,aRd R13.i
elcos noxy%%?n aﬁo?%ér erred gﬁgRéﬁnentelFﬁsanoxy'

transifn eRorakal p@@ﬂ@kﬁéd CaMYdisRntd hihgaRdaaseesdhng
to fornula (1) wherein R1-R5 are hydrogen Rg and

Ry SERILEK RETRYIFES R RN AfERIBI ngr sohjaregea,
R anthReAnaRg-Rhenys apdr&ych, R LI5@SAN0%Ye }nBthl,

anot’her pref er red”enbodi ment, the transition neta

cogip IRy ,C BARr bRESRas | agarrdycamgmd,l R’y ,t ®of, ORAYI anfll Ry 4
wherein R1-R3 are hydrogen, R 4 and R5 are phenyl, Rg
aiee mheraie 28Kl Bei Arg Rr3 5, eiRpsamexand R 1S are

IS el CoSanoxy.

P%déﬁ%ﬁ@ﬁoeﬁ%greprs%%ﬁ%%ﬁﬂ&?ﬁm% thanrenseeion

metal complex comprises a ligand according to formula
(I), wherein Rj-Rs5 are hydrogen, Rg, Rig, Ri1j and Rjg are
hydrogen, R7, Rg, Rip and Rj4q are phenyl and Rg and Ri3
is eicosanoxy.

In another preferred embodimept, the transition
metal complex comprises a ligand according to formula
(I), wherein Ri-R3 are hydrogen, R4 and Rg are phenyl,
Rg, R1p, Ri1 and Ryg are hydrogen, Ry, Rg, Rjz and Rjg
are phenyl and Rg and Ri3 is eicosénoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula
(I), wherein Rj~R3 are hydrogen, R4 and Rg are methyl, Rg
is tert-butyl, Ry, Rg, Rg, Rig, Rii1 and Rigy are hydrogen,
Rip and Ri4 are phenyl and Ry3 is eicosanoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula

(I), wherein Ri—-Rg are hydrogen, Rg is tert-butyl, Ry,
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nmetal conpl ex conprises a ligand according to fornul a
(I') , wherein RL-R3 are hydrogen, R4 and R5 are

worddsmwe3746 | Or |1 anc 15 are hydrogen, R7, ROT/ER1002/051316

anc 14 are phenyl and R and R] 3 is eicosanoxy. In
anot her preferred enbodi meat3s t-he transition netal
corrpl ex corrprises a ligand according to fornmula (I) ,

reg re amad e dRIg&h n 11832
gr oggn g, ?ig %fezfg%re %heny ﬁgdledRRélﬁd °R°®
|§henpbsaﬂmbx5{13 lirs ari@iohehoayeferred enbodi nent, the

transition netal conplex conprises a |ligand according
to forhulan¢ther puefediredRenbR3inent hyuine)giemnsm:i@tmd

St OBl AT ) e SR D 0

ei(Cbsavbgyein IRanotRwerpr hfyellrbgelnenh@dammm5 diee phenyl,
transition netal_ conplex conprises a |igand according
t B6f &F nﬁ?ﬁtﬂ‘}tﬂmé’ﬁel R8R] RoR3Rape Ryﬁr@@%rﬁlﬂ?@r@d R5

e.neth t-buty R I and
R T APRE R tr B T A B e ey L 0O HORY
el Cosaﬂgxé{noillﬂb wmrﬁﬁeg%esgmgﬁ@o%ﬂ@né aI{J}LeCl
transition netal "conpl ex conprises a |gand]r accordi| ng
t metatnobapléey, cqmen@eﬁ Rlllgﬁznar echyudvg@nto F@Dnmslla

S DML R RO READ fugroasn, R
gg ar%e % aanedh §OP éi c%?kérg%x n gg

pPRST eaﬁstgn@péilmﬁ rdohe, tR%nSR%;I OR; §7 tfaj[ caamah@g are

conprises a |ligand accord| ng fo formi a ( ]) , Wherein

RhydR8gane RyslragkRiRéaranghRbyar enphRnylis eicosanoxy.

In another preferred embodiment, the transition

metal complex comprises a ligand according to formula
(I), wherein Ry - Ry are hydrogen, R7, and Rg are iso-
propyl, Rg, Rg, Rjp, Rjj and Rjs are hydrogen, Rjp and

R14 are phenyl and Ri3 is eicosanoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula
(I), wherein Rj-R3 are hydrogen, Rgq and Rg are phenyl,
R7, and Rg are iso-propyl, Rg, Rg, Ri1p, R11 and R3j5 are
hydrogen, Rq2 and Ry4 are phenyl and Ry3 is eicosanoxy.

In‘another preferred embodiment, the transition
metal complex comprises a ligand according to formuia
(I), wherein Rj~R3 are hydrogen, R4 and Ry are methyl, Ry
is iso-propyl, Rig is methyl, Rg, Rg, R11 and Rig are
hydrogen, Rjp and Ry4 are phenyl and Rg and Rj3 is
eicosanoxy.

In another preferred embodiment, the transition

metal complex comprises a ligand according to formula
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Ris tert-butyl, R7, Rg, Rg, RO R Il a Rl15 are
hydrogen, R12 and R 4 are phenyl and Rl -3 is

weienaeoxy. | n another preferred enbodi ment, POEEP2005/051316

transition nmetal conplex conprises a |ligand according
to formula (1) , wherein R--3®3 are hydrogen, R4 and
R5 are nethyl, R7 and R are iso-propyl, RRg, Ro Rn

and)R whareihy®lf ogety R arkodb4,aRe phenyb-prchbRL3 Ry g

is eicosanoxy. In another preferred enbodi ment, the

t rign SR rréﬁal R@or&lb@rxﬁgm @é@ BYPrgand, aktoranhdii4
are hydrogen, R7,

L ageneerd edn %gﬁné%gl%gls S OORP ARG R a6
hydr ogen, aﬁhtgefng LS b ?Fggﬁﬂ%%tanghg §r%§%1tlon

ei cosanoxy anot her prefte di nment
t rnmtsalh icompirek atompips &X - & dnjgense s.cgolcdgaadt actormikwy

I R4,
Silre edah kA Riradthohs 3H BSrgre dp o =
- 1,2 | h | 3
i sl%g.c%?s?’n‘%@ieu S e

t maxdogiean REBbatnd ORP4 exr< @ifEnydeand Rggand a@§om|| ng
to fornmula (1) , wherein RL-R3 are hydrogen, R4 and R5

ared RSPy -R7 is iso- propyl, Riois nethyl, Rg, Rg,
R” a”d I%%n@%ﬁe?y LTOBE e ﬂ&&?&ﬂ t,4tﬂ%et99f§5¥£i&'i‘d

I'S el cosanoxy. I n anot her prererre
emhﬂdﬂnemmwlehecomgn5$¢$om Tigtagld eoepldingobpr fsesuba

: gﬁggé“ﬁl%%%'}gl ﬂ% ﬁ g%(ﬁ,‘é%grj e.r %IDB ?ﬁyﬁ‘rg IEQQEI%QQ'
Rk @n&kRbadakeg, hxgé oxg@fhyf%lzkﬁn%R hﬁlaaﬁdpﬁfgyér@nd
R3 dnd R13 is elcosanoxy
hydrogen, Ris and Rj4 are fluorine and Rj3 is eicosanoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula
(I), wherein Rj-Rs are hydrogen, Rg, Rg and Rjg are
methyl, R7, Rg, Ri1 and Rjp are hydrogen,,Rip and Rjg are.
fluorine and Ri3 is eicosanoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula

(I), wherein Rj-R3 are hydrogen, R4 and Ry are phenyl,
Rg, Rg and Rjp are methyl, R7, Rg, Ry and Rjgs are
hydrogen, R1» and Rj4 are fluorine and le is eicosanoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula
(I), wherein R1-R3 are hydrogen, R4 and Rg are methyl,
Rg, Rg and Ryp are methyl, R7, Rg, Rjj and Rjg are

hydrogen, Ry and Riq are chlorine and R13 is eicosanoxy.
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I n another preferred enbodi nent, the transition netal
conpl ex conprises a ligand according to fornmula (I) ,

wohersawes7R1- R3 are hydrogen, R 4 and R5 are pheayiEP208%/051316

is iso-propyl, RIQis nethyl, Rg, Rg, Rand R -5 are
hydrogen, R12 a R14 are pheny7 and Rg and R 3 is
ei cosanoxy. I n another preferred enbodi nent, the

transi timnemettedr maﬂee)reaoembbﬁﬁserau | 1gan d: 2aGeARdiIoRY
wher.e R3 are hydrogen, R4 and

in R
RSm%\F%fU r@?rpé/#gx RYPRIERS R i%?’éd MR FRA LRy t RGO La
andI R Swieé ety d;00@N.axB1RyaRokhdn Ares f lprdine mand ki3
i s eicosanoxy. In another pre erred 'enbodi ment”,” t he

tragshyl omRmetRd, dynpleex RQgparselsy@régega,ndal@cmrddrR@g are
to formula (1) , wherein R1-R5 are hydrogen, R g R and

R POl F ERered My IR1RAS RGCORaNgX¥nd R 5 are hydrogen,

t4R; [ 2 fnd R,A4 are fluori,ne i S_.ei cosangx

anot her~pr ¥t e B& §&|rﬁ8nFm§?%Jem?‘?ta SRS o A {on!
com@tsx @@me)seﬁmq:ﬂus@and acgandi aged oy rd EFddnila
e|n -R3 are hy drog g R 4 and R5 are pheg%lg, R
% anV&h%éf%Jr% ety e reRpyY Fe@ge@r dhtl b By &%y @éﬁ;
f
ano nQS Ra&? cfll%rr%{ogﬂﬁgﬁt R7fhe9tra:iﬁjg?%?§o$( are

COH?Jiﬁdg@l@ﬂm em@ Hpi,0ard aBCerdhadak® nﬂ&%l(cl)s
wherei n R1- Fglizsare h)%llrogen R4 and R5 arfe%r net hyl ,O I%ngoxy

Rg and Rzaareotimmprefﬁixeagenﬂndanelna 5thaaf e:ﬂwndnctgezn
e chl or.i ne an? san

ano?Fral éom er Yt ed e dimen 19?%% ??%?1% Jtrf% oglmula
conp) eXchc@rmIm ses-Ry largahgdacgengdi R 40d fRf MdeA methyl,

Rg, R10r Ry1 and Ris are hydrogen, R7, Rg, Ry and Riyg
are fluorine and Rg and Ry3 is eicosanoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula
(I), wherein Rj-Rg are hydrogenﬂmRG' R10, Ri1 and Ryg are
hydrogen, R7, Rg, Rip and Ri4 are fluorine and Rg and Rji3
is eicosanoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula
(I), wherein Rj-R3 are hydrogen, Ry and Rg are phenyl,
Rg, Ri10r Ri11 and Rys5 are hydrogen, R7, Rg, R1p and Ryg
are fluorine and Rg and Rj3 is eicosanoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula

(I), wherein Rj-R3 are hydrogen, Rgq and Rg are methyl,
Rg, R1g, Ri1 and Ris are hydrogen, Ry, Rg, Riz and Rjgq

are chlorine and Rg and Ri3 is eicosanoxy.
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(1) , wherein RI- R5 are hydrogen, Rf R8 and Ro e
methyl, R7 , Rg, Rand R5 are hydrogen, R 2 and R 4

wanespdori ne and R 3 i s ei cosanoxy. |n anot hePCT/EP2005/051316

preferred enbodi nent, the transition netal conplex
conprises a |ligand according 8 formula (lI) , wherein
R1- R3 are hydrogen, R4 and R5 are phenyl, R6 , R 8 a

R 10 ar @nmehbyher Riref R RARGLBIEMERE, WYHE 0gRMI s R Zorft
4 areﬂihlorlne and R 3 is eicosanoxy. In another

d R . 4

pr &FEPHe GOBRDENI HEMRT 1857 & ldandi 8RCABEARY conpfexula
conmyi, S@Bedelh GRHRAGHA G forpul g, (1) Wﬁ;,} i

Rl-R% areehidrogenf?RA ang@%gbgPe ﬁg?hS%é'F§% , égﬁh5 are

anayRrofenr eRny dRogay,, RAd Rgy Rt2 antloRilde aifd Rg and Ri3
fluorine and Rg and R13 is eicosanoxy. |n another
pr éffePL-EBSBRAPBYI nent, the transition nmetal conpl ex

conpris ' [ 3 I )...Wher.ein
oL 8 mhiaeb el AR Sl el
R7meRgl Rompher ®muprddsuer ilngaadda®goadin®RlSo i Sormula

a7 PRARal oL Contl G AVRFPUsE" otk i DR acter Y

{ti'on metal+co ex co

ar o Byl R 6 O TR and R Eenr e g a2 M

R] 22eandl&rane dddidtg rmdamd sRiandiBRo8ahsx gl cosanoxy.
In another preferred enbodinent, the transition netal
conpl exIBoApPiles Rrdfieraed sebeddnantt othormamsiidon

ek, EleiSeg cap s, S48, 2 Ay g™ Dy
(I), wherein Ry - R3 are hydrogen, R4 and Ry are methyl,
Rg, Rg, R12 and Ryg are hydrogen, R7 and Riy4 are iso-
propyl, Rjp and Rjj are methyl and Rg and Ry3 is
eicosanoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula
(I), wherein R1-Rg are hydrogen, R6;\R9, R12 and Rj4q are
hydrogen, R7 and Rjs are iso-propyl, Rip and Rqj are
methyl and Rg and Ry3 is eicosanoxy.

In another preferred embodiment, the transition
metal complex comprises a ligand according to formula
(I), wherein Rj-R3 are hydrogen, R4 and Rg are phenyl,
Rg, Rg, Rip and Ryj are.hydrogen, R7 and Rq4 are iso-
propyl, Rig and Rgij are methyl and Rg and Rj3 is
eicosanoxy.

The present invention also relates to a catalyst

system comprising:
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are chlorine and R g and R i eicosanoxy.|n another
preferred enbodi nent, the transition netal conplex

woaoprwers a |igand according to formula (1), ROBERR05/051316

Rl -R5 are hydrogen, Rg, 10" Rl and RL 5 are
hydrogen, R7, Rg, R and RL ar¥® chlorine and R and Rl 3
is eicosanoxy. In another preferred enbodi nent, the

transiti{@h netaloxompeexraaBptisesmardl gedith RSEY HeFd ned
tohg%{ryl ﬁli) : vvhere| n RL - R3 are hydrogen, R4 and
are phe , R10" R Il and 15 are hydrogen,

R7 R Rlbp aaﬂd’:d_\l(ﬁf’@l@ﬁEOE:bmpoaﬂ& R prelk Rlpyi §35 deflned
ei co other preferred enbodi nent,

tr%ﬂéang%%“r@?% ISPl ex conprises a |igand accor di ng

to forntha ¢ddalpiergisheRlor BB apfe S o
re net hcélt)a F%XMERQS%ISRT Oan ???55 arrg{ h%&&&gﬁbn &%y

anﬁf?ﬂ’ gforﬁﬁ’%l?escﬁﬂeoWI moRre adRitionagl gemetdatialamd R g
ango@oulsdglé:@%&all Re gg{.lgg{ pé)eferred enbodi nent ,

the transition netal conplex conprises a |ligand
accor di Rep tRpfrrsfulcd Cpycatahesei colouRl Grle (m)driegen,

7 d RL5
R T R TR el “ana @ and R 3

is ei obsmlm@ytallmtanombeunpr ehpapvbel efodivrenriinghen
transition_netal conplex conprises a |ligand according
t 2R BPRula (95°UP MiRBFethaRI L RBT B ® éﬁydrrm‘g@nalpm and
RS5sag8s Phemdd RdoRerpRi2o ﬁnﬁyégié%fﬁf% geR, R7

and R are isopropyl, Rl an 1 are et yI R and
R1tBapgition metal atom (M), preferably at a temperature in

the range of -100°C to +300°C, is selected from
alkylaluminium compounds such as alkylaluminoxane and
alkylaluminium halides. Preferred compounds of this type
are methylaluminoxane (MAO) and modified
methylaluminoxane (MMAQ).

A co-catalyst compound capable of transferring an
optionally substituted hydrocerbyl or hydride group to
the transition metal atom (M), preferably at a
temperature in the range of -100°C to +300°C, is selected
from alkylaluminium compounds such as alkyl aluminoxanes,
alkyl lithium compounds, Grignards, alkyl tin and alkyl

zinc compounds, such as compounds of the formula ZnR’,

wherein each R’, which may be the same or different, is

selected from hydrogen, optionally substituted C1-Cpq
hydrocarbyl, phenyl, C1, Br, I, SR’’, NR’’p, OH, OR’’,

CN, NC {(isocyanide) wherein R’’, which within the same

molecule may the same or different, is Cj~Cpg

hydrocarbyl. Preferably, R’ is C1-Cpqg hydrocarbyl, more
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wori@lseonpl exes defined herein;

ei cosanoxy. The present invention also relates to a
catal yst system conprising:(a) one or nore transition
and (b) a co- earalPy®s/051316
compound (1) or (2) as defined and described herein
The catal yst system of the-peésent invention may al so
conprise one or nore additional co- catal yst conpounds

aspufirandly Corpopealkyt) eveihendry paseeting9- egtalyst
conmpound (S)t(gi is to forman activated catal ySt
agae

system- ASee ab¥kyl conpmmd nedpatsl eeshyabsethgtj ng
a el ou t sferri t.ional |

ST, PROR MRl 206 o1 1 300818591 b corvea
t rigregi ttihen Rregabunt b § M1 Cpradfigrlablegpatially ethyl.
tenperature in the range of - 1000C to +300 OC , is
seicdedd ey 6RTRPRPE af Ui is Uk PFGUREGS hydeRuminoxane

al | @hign e+ apd A hahyi . Preferred
o oL & L e e (MAO) and
nmodi f iPedometipl sbbntonRaued (MMpad)le. o& ebstcathliygtan

c Jun a 0 sferri opt I onal
R e R T T R
t rarsidrdadd ymetah aeonpetdure preftéveablangat od -100°C to

te ature in the e of - 1000C to. +300,0C ,, s
sel MU Bl +7 ofoF RYTAI UnThisaeSnPstRES  seh aedidey such
alasmisnmarErs; alkyr B, t hhopetompounlss @dgrardsctron-
al kyl tin and al kyl zinc conpounds, such as conpounds

of witthelfopiipgl arZhARorQup such as CgFg or 3,5-(CF3)9CgH3 or

from salts with non-coordinating anions (NC7) such as
tetrakis [3,5-bis(trifluoromethyl)-phenyl]borate (BArF),
(CgF5) 4B~, and anions of alkylaluminium compounds
including R3ALX’", RpAILCIX’”, RALC1»X’”, and “RAlOX'™”,
wherein R is hydrogen, optionally substituted hydrocarbyl
or an inert functional group, and X’ is halide, alkoxide
or oxygen. A preferredzéalt with a non-coordinating anion
for use herein is sodium tetrakis [3,5-
bis(trifluoromethyl)~ phenyllborate (Na* BArfF ).

Additional co-catalyst compounds (c), which may be
used in addition to co~catalyst compound(s) (b), include,
but are not necessarily limited to, neutral Lewis donor
molecules.

The term “neutral Lewis donor molecule” as used in
herein means a compound which may suitably act as a Lewis
base, such as ethers, amines, sulphides and organic
nitriles, for example, triethylamine or 2,6-di-tert-

butylpyridine.
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wherein each R' , which may be the sane or different,
is selected from hydrogen, optionally substituted C

woQeRG/oayxdt ocar byl , phenyl, C, Br, | , SR', NRPCEER20d5/051316

OR', CN, NC (isocyanide) wherein R', which within the
sanme nol ecule may the sanme-or1 di fferent, is Cl-C20
hydrocarbyl. Preferably, R' is C -C20 hydrocarbyl

nor epreher abyan 43 a%ootqlaméhtlsﬂeﬂeﬁgi ec&ﬁ %{3@'
Cg al kyl. Suitable al kyl groups include net et hyI

pPERFFL T bl YR LAY mave bei ReepRrefisuatpeciiag Iqhemlcal
PHebeLseds t had %&Eﬁdﬁlen&r CEESQSCE ?E%é%lg/yustrated
y un IS

especially eth Pr eferr ype are
méthyhal exampiehe C(ﬂ\/k@)e amdsm)tll {neeniietinyd al umenoxane

(Mg}enC%C&gpg al ysk %%ggo?ratﬁg og%%‘%sra tract

an ani on roup F F°6m ASI t
wpﬁéf’é&&%ﬂy @002/ A0sydPer a0 E2BA0S hand amgeOBnyllS]JGSO@nd
is selected frg Hﬁ .heutral Lewi s acids

%ﬁ ﬁggﬁﬁce%ﬁéma%é’oﬁra Iﬁ Ar is a strong

eI ect rope - ca\mhﬁrtavsmealr ysE gheUPr&86ht atnkhtS & mdy be
or, fromsalts with non - coordinati_ng

L APEHST (RE TSt o derakhe Foanslthps motal compiek ox
(&rnfkoerenst hyl9ranhanyl hebgiatg1{ B L dhe A HHDARte

~ , and anions of al kyl al um ni um conpounds i ncluding R
3R x-ary Ry e pyridigs ¢loang of feppulmAlK co-catalyst

V\’GSﬁIﬁ‘anB k5 hypr agei, tpegbhgmi\&,' SUpSthLLd e%jd);(Li;loinéal

ydrocarbyl or an 1 ner unctidnal group,
haPrdetadykKox¢awomdsxygen. 1A preferded. salt with a

B e
( N&+tBArprgsent invention may be performed in the presence
of the reaction mixture or in the presence of a
chemically inert solvent which may be polar or non-polar.
Preferably, the catalyst system of the present invention
is prepared in the presence of the reaction mixture or in
the presence of a chemically inert non-polar solvent,
more preferably in the presence of a chemically inert
non-polar solvent.

The use of a chemically inert non-polar solvent in
the preparation of the catalyst system of the present
invention may be desired for ease of handling, storage
and use of thé catalyst system, in particular for
accurate dosing of the catalyst composition, especially
during continuously operated reaction processes.

Examples of suitable chemically inert non-polar solvents
include o-,m- or p-xylene, toluene, benzene, pentane,
isopentane, heptane, cyclohexane and isooctane,

preferably the solvent is toluene, isopentane,
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Addi ti onal co- catalyst conpounds (c) , which may be
used in addition to co- catal yst conpound(s) (b) ,

wonadswdes71but are not necessarily limted to, RewEPA05/051316

Lewi s donor nol ecules . The term "neutral Lew s donor
nmol ecul e” as used in herein neans a conpound which may
suitably act as a Lewi s base, such as ethers, am nes,

S utyadTi stesk anrd .06028L6PEAL ] l@épectbﬂlllvac@ Bne zf.ﬁcei

trjethylamne or 2,6- di-tert - butylpyridine.
| i it transition netal conpl exes of the present

i nvent iQn JiRy e [ t c L.cal processes
and equi val enteﬂgpg%ggzgé’s lggtﬁ%saeﬂfeﬁq %EY?F&f“eaEi gﬁ?he
eIy dhviehéipnesenfoimeadity aroranidhinke ar ebeten6gsor

t [ I he processes known.from i
WeB LT SRR B0z P B s ottt Fas AR W Sorbevelly
ankhdiie nef-podacesol newr poi eh ed Stdle.ﬂ;g.ioﬁ% ofhegégbél- yst

t.em of the present i|nvention may be forned by
fny%tnagT%s&g &OH‘EB‘JPﬁZS{ r s A1 OrPRie2 [dgnprektdpnal co-
moettrlgy sof cempbanaisj olcyreirala Sﬁlémi%Qlthinéf?Er ABRLAL £ x
bi s-_ arylimne pyridine I|tgand of formulfa (1) / co-
cat WYL corPEuRBRRIN{RY © dite Spttionalepyrahe splwbiens
adeHyt KN Yerg8rmeat &l ¥19d r CAMAUNGS o Chce b?yg{}xs%%j%énce of

Conveniently, the preparation of the cata
of theh& §icdaBikt cpmpent v may be performed in the

e e L T

nemvsaitdion pPrefermdd ybv tdmniviatialgy st seystéomotompeising a

ng%?%%ﬁé %gi?h%gg%%f?ﬁgﬁﬂﬁgééiig;f%h%n%r8589g§a?§1££E%e
pyridine ligand of formula (I) dissoclved in a chemically
inert non-polar solvent with a solution of the co-
catalyst compound(s) (b) and optionally additional co-
catalyst compound(s) (c) in a chemically inert non-polar
solvent. The combining of these two separate solutions

"may be performed either in the presence or the absence of
the reactant composition.

In another embodiment, the catalyst system of the
present invention is formed by combining a solution of
the transition metal bis-arylimine pyridine complex in a
chemically inert non-polar solvent, with the co-catalyst
compound{s) (b) and optionally additional cd—catalyst
compound({s) (c), which are present in the reaction media.

Alternatively, the catalyst system of the present
invention is formed by combining a mixture of a
transition metal salt and a bis-arylimine pyridine ligand

of formula (I) in a chemically inert non-polar solvent,

with the co-catalyst compound(s) (b) and optionally



10

15

20

25

30

woamspedal sol vent .

the presence of a chemcally inert non-polar solvent,
nore preferably in the presence of a chemcally inert
The use of a chem cally i neCI/EP2005/051316
non- pol ar solvent in the preparation of the catal yst
system of the present inveatidA may be desired for
ease of handling, storage and use of the catalyst

SYaHent ohdl Pt 13fs %n@%ﬁﬂa% ; dopi g &f 4N present
catalgst conposi tion, especially during continuously

opér & %dr?%%ERQQNWﬁﬂﬁﬁcesses Exanpl es of suitable
chem C@hla(nw%f HYERAUAR , Sehyenpheal P&t ugfstoem B +hQf

p- xylene, toluene, benzené, pentane,- isopentane,
hepeasel tyedwhiexanies MPlasedcbaneomlpx@ireg ablly tthee

| S5t 9F usne, nt cl ohexane an
sooggéﬁ}é?s e%‘pem alcfatsatqgﬁ%ue% gt% %é)o%c ane- - O!Llyonlélert
enbndpaﬁmr sélmemmialyst system of the present

t f by. conbi | f
L ani EROPREASA TOMRL G i< EBPVEACT 1Y AL CHEM Iy the

| @Qétseﬁ@n:.@@éraiflcﬁrmﬂ/sﬁl’lire\yatrﬁdabijobblﬁlbﬂﬂ‘ﬂl@:_f; d1e the
cocat al yst conpound (.S) and optionally addjtiona

cGORPANFRES c%p%d:a(%%ly(%) SYACEMOHBAE BRI FSAG T media.

non- pobRE SOL VLN i aql g%alsngfokohh@sﬁs {70, separate
sol utions may be perforned either in the presence or

t hsaabsbhee BFtahecomple@sr GOAp6SFt Pepalyst systems of
’/'\It‘;n@r F?E&gﬁjc Y; m;&?t Cﬁ/aér%s%1%%§§egb9{1b5_@euprr?oc'r?-[ﬁolar

| nventi on 1S orrre conb |n|ngaso uti on con‘pnsmg
ammdxaur suoh astranseliash sedventsal poandobapijseactant

A hg%ggfwg i fedd 9and, 0 LanRY! Bohbds i sspl ved in

By the term “highly soluble”, it is meant that the
specific component (e.g. bis-arylimine pyridine ligand or
bis~arylimine pyridine transition metal complex) will
form a clear and stable solution in non-polar media at

ambient temperatures. Preferably, it is meant that the
component has a solubility of at least 1 mg mi~1l, e.g. at
least 5 mg ml~1, more preferably a solubility of at least
10 mé ml~1, e.g. at least 25 mg ml~1l, most preferably at
least 50 mg ml~l e.g. at least 75 mg ml=1, especially at
least 100 mg ml-1l, at ambient temperatures. Typically,
the solubility of the componenfs will be less than 5 g
ml~1.

The term “clear and stable solution” in the context
of the present invention, means a solution having
dissolved particles with diameters between 0.1 and 1 nm,

which cannot be made visual by microscopic or

ultramicroscopic techniques and cannot be separated by
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i nert non-polar solvent with a solution of the
cocat al yst conpound (s) (b) and optionally additional

woaoe@tiaddyst conpound (s) (c) in a chem cally i RETEP2005/051316

non- pol ar solvent. The conbining of these t

( _ WO separate
sol utions may be perfornmed di4ther in the presencg or

t he absence of the reactant conposition. |In another

ehodi FENE; 1 dhe i6at akyatasysiemaf 4 heljresiedt solution,

invention is formed by conbining a sol ut|
t Pansny | oA et lEls pitsh 5%91“?5?5%%?/?‘?%‘?#& ‘glgr?'pfdei?hi%r?laum’

CQﬁHEﬁ"J‘:}i&yné{‘eiﬂom%%aiaeheatﬁshvent , with the
co-cat alyst conpound (s) (b) and opti onqé.l addi ti onal
co- calal st cwHpetnd@fsFhecPresant chEie ”e'sgcﬁ’te ity

t Qe eac I on ' A [

of afn%% pIFegeem |nt31err‘1eé: o%%iaggf grﬁgge%p@f:%ﬁiﬁ%nﬁﬁ Zystem
mtéltxxpégaeﬁra ¢S il vt Dbl TsApe WWEE GBI Ehe Lover
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; EaaeraR HEal S0 Th Tk A0 todCRenP e eat ol yar e %0
syt eMOtokReppe esestly niemntdsan 4i0s °pr.epar ed by

conbining all the copponents of .the.catal [
a chenilda ISpIPREPE A nthpf’olléfvesndtll\?élntl.sallﬁ éﬁ% ﬁﬁégfﬁl "
ie%egﬂdﬁgn@_&t Es gﬁ@ﬁggyﬁiy Sﬁﬁ‘%ﬁnrﬂfnwam esément. The
on are y _conbi nin 'l the

o;serllhéalgﬂatta/: Pt tg%ﬁ%ﬂﬁl? e TREIE forf 191 5RO TRG bi <
- 1 4 3ndgc0f 1 foraul g {1aryl e St

ne?%’f lcon% é",}%s, aﬁd % e cat al ysatrysylstemslpgl:‘jI nen
transition metal complex or catalyst system comprising

it) is as described particularly above, preferably at
least 5, 10 or 25 mg ml—1l, such as at least 50 or 75 mg

ml-1, especially at least 100 mg ml—l. Examples of the
non-polar media are given herein, while classes of the
chemically inert non-polar solvents are the inert
solvents that may be used for the co-oligomerization or
oligomerization mentioned herein, namely alkanes (e.g. of
5-8 carbon atoms), alkenes (e.g. of 5-8 carbon atoms
especially l-hexene, cis/trans 2-hexene or l-octene),
cycloalkanes (e.g. of 5-7 carbon atoms) and aromatic
hydrocarbons (e.g. of 6-8 carbon atoms), and more
particularly those named above as chemically inert non
polar solvents, especially toluene, benzene or a xylene.
Examples of non-polar reactant compositions include
alpha olefin compositions, such as ethylene, propylene

and C4-Ci2 linear and branched alpha olefins, which may

optionally include impurities such as internal olefins,
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thg_present invention are highly soluble in non-polar
nmedi a, such as non-pol ar sol vents, non-polar reactant
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the term"highly soluble”, it is neant
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Ieast 75 m "
166~®1§l<}n¢fﬂelﬂ_lzata'¢orarﬁ¥ élﬁmeréﬁﬁ%ﬂr%’% u‘? S"E I@ﬁyéﬁﬁlyn%a%tﬁmg
SOLUbIlkt%¥st"%$§%99QBp@ﬁ@t r@%éﬁtbﬁn¢éﬁﬁhdﬂuﬂhﬂﬁ thamd "

r and stable solution" in the
C@@t@éhabiythecbldfsemrelaﬁ\?—@ﬁt fend #kabsNa sol ution

havi ng_di sso| v d S d S
and 1 Hh? ﬁﬁ%%ﬁ % ﬁ% ﬁgth$|gﬁg§é§§ %ffﬁ%gfgbegk

Chapkicatetpseste Z‘Gf"“'l?@f’?pafa?@?”m”% SeparaeL

- - (ultra) filtration

dﬁ@?ﬁ§#§nsor a col |l oi dal solution, having par?{cles

\;whg \r/]v ggg%@ﬁ?bﬂm?& Q)]J:Lgi:mér(izﬁﬁlonm whi ch do not
ntation n the contex

i nvent iCOMPOLNBSE &FAT 2 3f orft® 1 era u%g§48ﬁ22ﬁ2tany

t enmper er re ran
mhere|% : %rﬁ%@%?ﬂﬁ, ahdl ge within the range
dimerization.

The catalyst systems of the present invention are

particularly useful for the polymerization or

oligomerization of ethylene, the co-polymerization or co-

oligomerization of ethylene and an alpha-olefin, and the

dimerization of alpha-olefins having at least 3 carbon

atoms under continuous process conditions.

In one preferred process of the present invention,

the catalyst system of the present invention is employed

for the oligomerization of ethylene.
In another preferred process of the present

invention, the catalyst system of the present invention

is employed in the dimerization of alpha-olefins.
The catalyst system of the present invention can be
used for polymerization and oligomerization reactions

when ethylene or propene is used as the feed olefin.

The term “feed olefin” used in the context of the

present invention relates to the repeating unit (s)
talyst

which

may combine when brought into contact with the ca
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e.g. a chemcally inert non -polar solvent. The
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", such as at | east
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Ohsidoedon: rﬁog) Al (2898268 Gh¥Coher Ridhe Mbiala ol asses

y T nert non-pol ar sol vent
LB@&?tS@iyeﬂk31Eh@Ulﬁay bgdug@da$gﬁa1qk§ff%zﬂ;%i%geat
o-ol i goneri.zatiqn Li r [ENtd Qe
hé?%?ﬁ n‘é‘?f@?ci}‘ A%Ahes gggﬁo%ga{:h%nﬁar bodnl at ?r?s’) o
ab'f@ﬂ@ﬁe(@n@ arOfalﬁrhaS-odaslfhonhaU@nS st pkodsl |4 caroon

hexene, cis/trans h ne or oct ene
ﬁ;‘ﬁgpﬁﬁl REREYSTR. 3P Ztg‘re ? cgr %n at omsg and aromatic
pgr{?gglﬁggﬁtﬁyﬁ sajstﬁeénss ofarhenpateas] , iaeh e can be
ose naned abqve as chem c 1 on
gg% Ha aféflm

®1|S&Id Eolryarmerigabir 1935 T N8 hah 2

en a f
ey SEoTBRSE 7] oamn @Sd.‘i’*fsoﬁ?;?“"’““ﬁa2°"‘wﬁff¢@25
p{difaﬂmneeapecmlmzthlﬁf era‘-r?t?tﬂ-r"&nc?%e& §P§% ad f%

o?%‘%ﬁ%%’rtnéln ﬁxaggttppa‘{g Yodt¥gleude i nmpurities such

ns, such as C4- C12 |i
br ancheﬂe rdrlmematzabﬁ.em neacidon @flzth&aggg{sleﬁg ipgerhEen

llkﬁ%lu es Q%U %g&%gtggﬂdgftdlmers of more than one alpha-
olefin having at least 3 carbon atoms, wherein the alpha-
olefins in the feed olefin do not have the same number of
carbon atoms.

When propene is used as the feed olefin in the
dimerization reaction of the present invention, the dimer
product olefin may be an alpha-olefin. If an alpha-
olefin is produced in the dimerization of propene, the
alpha-olefin product olefin may subsequently be dimerized
by another propene feed olefin, which may result in the
formation of another alpha —olefin dimer product which may
subsequently be dimerized, or the alpha- -olefin produced
in the dimerization of propene may dimerize with any
other alpha-olefin present, which is not propene, and
form an internal olefin product which can not be

dimerized further.
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al pha - ol efins using the catalyst systemof the
present invention, and may- dgtironally include
unreacted feed olefin. The catal yst systens of the

present dnventicen raka paetigubsed yinsafeulcoshen
incorporated in the foll ow ng reactiqPS'

PP LYTRS T i7%R 16 10 C QoI 4 BRBRF 2 AR T L B! SHiRftri®raf P on

Of. £0c 1 M d GBS ZAHANGL1 Bk ABKh 2t i s &N

dlnerlzatlon. The ggtafyst syst ens, of thedgﬁggéﬁtcarbon
l allwns: orTee efqwat talafiiar hyedséphl LhproqRelymerization,
polymer i zation or, 0l 1 goneLiLzatheRoRf r &4 byl &ne pridie
089p§f§%%r|z% L 'on or cogﬁﬁggnerizgti%n %?iethgienergﬁéy
anagl phamest 20 maxiw: witemd, nEPF2 aPFoFCEAP Y FHamost 12
ol efi ns havi ng at | east Ba%ﬁ

b
cERAFPABOTEPT 08T & She g?nﬂ%%gs%ggggé?%xftoms and

g%@?§§§a91ytﬁe‘@@@Bemtcdﬂmoanbkomﬁ-th@h@af%$@sQ1%£éﬂeﬂﬁ

_the present invention is enplayed fo

olthgoRBEF2RE| bﬂV%IFtJe?‘hﬁaéhi’.e ﬁﬁngéét ﬁ‘férf’fa‘t?”g B8 ed
p;\?‘}%%%§aﬁﬁyt PRepEESENS1dMVENls Qinetlte cArafysabbystidm
of the preSent invention is enpl oyed i

: . . ; d.in
difieedi zaeifén vpedl phathe FXMHI™ ﬁéa%gPépsg?_systen1
of .t.he nresent (LNYEAtHORe Caki®USRAck@bns of the present

1i
p61y rization and oligonerization reactio
etiyleartd oor ipr opéreted TEEH RECAFE /f éé%uléiﬁgiser \rl]\d.fggentene

and l-hexene, and mixtures thereof.

The feed olefins used in the co-polymerization, co-
oligomerization and dimerization reactions of the present
invention may form pait of a reactant composition. Said
reactant composition may optionally comprise other linear
or branched alpha-olefins, linear or branched internal
olefins, linear or branched paraffins and other
chemically inert components such as solvents.

TIn one embodiment of the present invention, the feed
olefin composition is an olefin composition which
comprises a distillation fraction of an olefin
composition, comprising alpha-olefins, internal olefins
and paraffins boiling in the same temperature range, for
example a raffinate II composition which is primarily
composed of l-butene and 2-butene.

The oligomerization and/or co-oligomerization
reactions of the present invention may be conveniently

carried out using the following conditions.
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The term "feed ol efin” used i
_ _ n the context of the
present invention relates to the repeating unit(s)
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i.nyentl n-can be used for co-polynerizati -
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ol efi.n havin 1 . ' )
ool 9.8k ohefst 31 SRrboi BAleom® asetused hér
f€ed o1% Ieﬁ:%,aOroprope%e and an al pha- olefin ﬁgsiﬁg .

af o+ eas) -Cagben atombofreraseidias mesaleadonl ¥f PAT

The catal yst systens of the present | [
ISk (% e Ea0F ORCFELEET GRS aha A aphs ot i n

havi g, at, )85k 31685008 84 HHEN | Starsedh!
_ ag urive the®
o?e%|n, especi ally the dinerization of 1- buten: ?e.g_

presen¢din Raffinate I1) to octene . The di [ [

! _ _ B nmeri zati on
;gact{fﬁkfg%figﬁégggggggnlgyeagL@ni¢dméthﬁtﬂdMereaction
rma 0 I'er's of nore than one al pha - olefin

hawinge anos asin@rd@ntdy sPBAECTRAPERN & HE WA -

olefins in the_ feed.olefn_.d bch Sae mumee
ot SFRPBBRUEE DO gﬁ ngSeﬁgegscﬁggﬁegfﬁihe fégd r

olghizg bR EhemdhTRrHEAATE, r @act MoRe oPTEFRE P s et the

i nvention, the djijer_prqduct olefin may be an
aﬂﬁﬁaﬁopéfﬁﬁ9m|$6§§1ﬁfﬁhao%%fin is proéuced in the

di ner i 28Li gN; Gémd panien tdie ca-pRagonptt Fat P diraction

olefin may subse tl . .
prEpk e ﬁ@éaeai%ggﬁi? -%’iﬁe 'oglec[ g"éﬁgt B?éﬁgtgﬁtég%f 0.01 to

15 MPa (0.1 to 150 bar(a)), more preferably 1 to 10 MPa
(10 to 100 bar(a)), and most preferably 1.5 to 5 MPa (15

to 50 bar(a)) .
The optimum conditions of temperature and pressure

used for a particular catalyst system to maximise the

yield of oligomer or co-oligomer, and to minimise the

competing reactions such as dimerization and

polymerization can be readily established by one skilled

in the art.
The conditions of temperature and pressure are

preferably selected to yield a product slate with a

Schulz-Flory K-factor within the range of from 0.40 to

0.90, most preferably in the range of from 0.60 to 0.80.

In the present invention, polymerization is deemed to

have occurred when a product slate has a K-factor greater

than 0.9.

The oligomerization or co-oligomerization reaction

can be carried out in the gas phase or liquid phase, or



10

15

20

25

30

formati on of another al [ [
al pha-ol efin dimer prod [
may subsequently be dinerized, or the algha-ug}erThCh

wonrodwoexd1ii n the dinerization of propene may dPOEMEPZ®S5/051316

W th an - i : :
oropene. and form an i nter asl -0l ofi h product whi ch
B?éf grergldmferl zed further.P2005/051316 - 47 - A can
Bi %qiiW@gtd?ggéggauglsg%xp%@%mcﬂwdmmny of
?gggﬁiﬂ?jﬁMim baodact| ebetins Qa: Sgﬁt Iafgfnsl. STﬁg
CO-0|T%ﬁnéj&éﬁﬁ%ﬁ%%%éﬁgggP%g??g%%iﬁ%ﬂé%ﬂﬂéﬂlon reaction
HE6 86 abhys has Gt Mosih20prasboRePbrdh HE solvent

préeferably at nost 12 carhan
RS EhEneH BoTP SO Sasbe LAl TS roer o ot o

ff.te%'as o1dbenf eesh, o ffid sefl viehespieséndei alkameon TdiPHE

inear or branched. Pref bl i 0., i
ldyndaalkEnes er and ﬁrqwﬁ@%ﬁéfggﬁgﬁg gdo?% It ﬁ’ééﬁple'

co-pol ynecizatfop, & ooki Gamys zald i df ' '
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The oligomerization or co-oligomerization reaction

may be carried out in a conventional fashion. It may be

carried out in a stirred tank reactor, wherein olefin and

catalyst or catalyst precursors are added continuously to

a stirred tank and the feed olefin, product olefin,

catalyst, and catalyst are removed from the stirred tank

with the product separated and the unused feed olefin and

optionally the catalyst recycled back to the stirred

tank.
Alternatively, the reaction may be carried out in a

patch reactor, wherein the catalyst precursors Or
catalyst system, and feed olefin are charged to an

autoclave, and after being reacted for an appropriate

time, product is separated from the reaction mixture by

such as distillation.

the oligomerization

conventional means,

After a suitable reaction time,

or co-oligomerization reaction can be terminated by rapid
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g O i e SR A i
t ransigioud®tdlefahenchhpee neteverfedt idablyr PY
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FLEy e i B PGPS BECT BALTad flatree By |eas!
olii gOIET 4 Zad QO ig@esOHkgengehzatn drhe dadensiedmapdbase

nmost conveni ently conducted over a range of
t efpehat k@5l F5-om - 100 0C to +300 OC, preferably in

the rangenof Jd1901Q0€rbAs20008Get@NcE HErse
in the range of fron1§002 t00150e e Perabl y

“the rai C. . .
okbgpoeifzam$ oi?h(iﬁectfo-Ofolt?‘&oﬁt‘!PFzg?%ﬁE’]%%c e|roenlnrha)l;la-k‘)’ee
K/gg‘é%”k?ﬂ%&yﬁg%%'fé&ﬂ%ﬁtﬂ@ PEESEUT €n Ofirfefilzat0 ob5 of
0. 0 0O bar (a)), nore preferablg 1tg 10 MPa
( 3Qpha-b06fbas fajing anEarben gremsr abl ¥°i°s v 5 Wra

(% i%%m%gigg£i£§)o%'said alpha olefin and ethylene and in
the oligomerization of ethylene, in each casé
particularly, with the transition metal complexes and
catalyst systems in solution, especially in aromatic

hydrocarbon solvents such as toluene.

In the transition metal complexes used in the above

dimerization reaction, the Ri-Ris substituents on the
bis—arylimine ligand of formula (I), X and NC are as

defined hereinabove.
In preferred transition metal complexes used in the

dimerization reaction of the present invention, M is
selected from any Group 4 to Group 10 transition metal.
In one embodiment of the dimerization process of the
present invention, M is selected from Ti, V, Cr, Mn, Fe,
Co, - Ni, Pd or Pt; more preferably V, Cr, Mn, Fe, Co, Ni
or Pd; especially Fe, Co or Cr.

In another embodiment of the dimerization process of
the present invention, M is selected from Ti, V, Cr, Mn,

Ni, Pd, Rh, Ru, Mo, Nb, Zr, Hf, Ta, W, Re, 0s, Ir or Pt,
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conpeting reactions such as dimerization and
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C%ﬂ&;u%t%gtsh@htgg higher molecular weight linear olefins
15 (e.g. octene) are desired (i.e. dimerization).
The dimerization reactions of the present invention

are particularly suitable for any C3 to Cq2 alpha-olefin,

especially propene, l-butene, l-pentene and l-hexene and
compositions containing said alpha-olefins (e.g.
20 Raffinate IT which comprises l-butene and 2-butene) .

The dimerization reaction of the present invention
may be conveniently carried out using the following
conditions.

A gquantity of the catalyst system of the present

25 invention is usually employed in the dimerization

reaction mixture so as to contain from 1073 to 109 gram
atom of transition metal atom M per mole of feed olefin
having at least 3 carbon atoms mixture to be reacted.
The dimerization reaction may be most conveniently
30 conducted over a range of temperatures from -100°C to
+200°C, preferably in the range of from -50°C to 150°C,

more preferably in the range of from -10°C to 120°C, most



10

15

20

25

30

alb_sence of air or noisture. The oligonerization or co-
ol i goneri zation reaction nay be carried out in a

woamsmaeizonal fashion. It may be carried out i RC&EP2005/051316

stirred tank reactor, wherein olefin

, and catal yst or
catal yst precursors are added continuously to g
stlrred tank and the feed ol efin, product ol efin,

t ¥sip1 And oAt abysto aI@O‘r@,rma/mzbchhyt terost ROP Bdto
gn wi th the product separated and the unused feed
of@t¢n and optionally the catal yst recycled back to

the stdrded tank. +ALheroati Vel Ymay hee roeantd
Alnha
carri edﬂout In aa batch reactor, a\1/\§/,i1ere| th(;l ?g yégg 0
;5: 5

pcecnis@rsutoratc@t argssusgseEny - @hdte l\ﬁﬁaefﬁoh
H gifbto an q-je%%l %{)gg gnd aftes el ngL reactosd vher(a

’prla tlms product is se arated fromt
r gaat hoat npxé iwmay GoAvent PoMBR fEabR, 5 & )he

distillation., After b

t
ol i gonEPF Z2R T IR ° cgi-l%g %gorbrgr}ggﬁﬁio%%éaﬁdo%&fﬁugs
t gsRynabeda byaftamldmtdamglgfstt hgstenytefea¥Hubiddie o

deacti vate_ the ca

onidEl s CRalAng e gt R 0P o to- 100 2 bon
«ipnef ehak! ¥s 4i $nsiQ zearibon oft ohs, faad ebefin can be

re erably from4 to 20 carb

Cma@elwe@gwbws}l%%'mékﬂv ncﬁ% IlPaE %ﬁg%\ngl erins

Iu”hhe‘rh%e gﬁékﬁga@ﬁrdel%é&qd@y cdinsbel barkped out in the
echni ques dependent on the intended end.use. 8f $h
olgfs hasthersolapie PhasRi QoMimstalaconpRaxes an ge,

depending upon the volatility of the feed olefin and
product olefins.

The dimerization reaction may be carried out in the
presence of an inert solvent which may also be the
carrier for the catalyst system and/or feed olefin.
Suitable solvents include alkanes, alkenes, cycloalkanes,
and aromatic hydrocarbons. For example, solvents that
may be suitably used according to the present invention
include heptane, isooctane, cyclohexane, benzene,
toluene, and xylene.

Reaction times of from 0.1 to 10 hours have been
found to be suitable, dependent on the activity of the
catalyst. The reaction is preferably carried out in the
absence of air or moisture.

The dimerization reaction may be carried out in a
conventional fashion. It may be carried out in a stirred
tank reactor, wherein the feed olefin and catalyst system
or catalyst precursors are added continuously to a

stirred tank and the feed olefin and catalyst system are
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wdizoasroveat i on of al pha -

conpositions thereof of the type described herei
e
have been found to be particularly useful in o

or nore, the cooligonerization of said [

_ _ al pha ol efin
and ethylene and in the oligénerization 019 et hyl ene
|n each case particularly, with the transition metai

ORL2XeE B8RO fat 8L YSte S YSIAMiith Stk
i ne Bromati c hydr ocar boeﬁ sol ventls S upn:onucespb@:fm,l Y

e cfr masi then Ret %@p%@eﬁ%xggl%ggﬁmﬁa OLHENEnuddu
kﬁ%ﬁ %&ﬁ%haﬁﬁ?ﬁ&'@ﬂe éi%%f&éﬂQ§§Si@bShmbuQﬁtgcmadtb&ck

_ ary I'm ne and of formula (1) , X and NC are
ded i yred sltarreledab@vé In preferred transition netal °°

conpl exes us th PEL Lzadd o
grCld
pr ese%t re‘f l\fl S sezf ected fry(r)m an;é/@grlgs bgetgn :

G ot ]ngatdtaﬁ:SI Whomeret the ¢HEDHES ErDEGIERE §R he

di me t
CePERheat men prgeutepkly, RAGERIRASIGNG e Whasged

MpE e, Pl fhesaldve vV andCafthn, bEengcxﬁa¢Qeqnqujan

especially Fe, Co or anot h rbpdi rant.
dBRREPRE RN iTTe L0 glnghés F%%en% i nvent | on, Ic\i/lfela‘é,:‘%On

S%h%ﬁ#fg $§CEB&U%gﬁﬁdaal MEanNL,sEUh &, di@tlhﬁﬁtqqy

Gs, |
preferabter Ta, sq;tahée r@ﬁ% %En Ea %95 3lqd1mé%f5atlon

preferably V. . p&ce MindNedObyPdxpespesi at|
AR GEREFCBNEaaI enicof the di ner rqz)at ?onI a[ o%lé@cazﬁyhsc:
preefent ikhvantd omir MT ssteevdddedher EﬁfiﬁElS]P ?% Peed

olefin.
The product olefins produced by the dimerization

process of the present invention preferably comprise at
least 6 carbon atoms and at most 30 carbon atoms, more
preferably at most 20 carbon atoms, and most preferably
16 carbon atoms. In one aspect of the dimerization
process of the present invention, the product olefin is a
linear olefin which comprises from 6 to 12 carbon atoms,
preferably hexenes, octenes, decenes and dodecenes,
especially octenes.

Product olefins can be recovered suitably by
distillation and further separated as desired by
distillation techniques dependent on the intended end use

of the olefins.
The invention is illustrated in the following

Examples.

ol ef i ns havi ng 3 car beaTaP2Ivs/051316
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Currently used processes for e [ [
_ t hyl ene ol i goner [
produce al pha- olefins yields with undesi ?abl yI Izgfr |ggn

wqueostowed7es of | ow nol ecul ar wei ght ol efi ns, whCThPb®s/051316

l[imted value. In additi [

. on, the Fischer- Tropsch
g(reo;:e_ss for the productionsaf-hydrocarbons pfoduces a
I.r.aln anount of | ow value |lower olefins, also of
imted value (e.g. Raffinate Il - a butene

%—?%@ﬁ—ii on conprising 1-butene) . Therefore
wbh&ha T opverdduttess enflr §hprasteTheatihher val mocesses

d i .
D o VRLE Py, MRt R spuLae, el Gl maanocs
. JnI . e. i i
g?gmgigﬁﬂﬁi@ﬂ?tal}im rseak viiohoust FRREhpF SR T R Ié%%q)e'ss
. icularly suitable for any C3 to Cl12 -
Flnﬁi]lté@}é@& arrg=hi Ypene, 1-butene?/ 1- pent ene Zlngha otef
-hexgne and S%gpgsidnﬁm&tmomhai gehglzat dsudpems Were

olefins (e.qg. ffi - .
o aamubmhcneo L e APPRRERIE: LS P e

queq:%e%ttrﬁle@vgﬁﬁhgnsﬂmcjgﬁj Grieerivertsl.y carried out

si'ng e follow ng conditions . A [ 3
cat al ysihysirousntol uehe b?%sBe%th‘%Wé(ﬁtj ?Jg‘“%%igéug y 4B

S G B e et Lo metal
at om of _t iti

gi@%ad\ﬂm mlg 4efcrﬁmedhr)lle¢m¢ﬁfrﬁavi9r?gr8%?%|ut§§r t?’ )g%gl

car bon atone m XL &b sacied soRudiaesi pasbage

@ake L st conveni ent y conducted ov

rapge of hemparatusdeveEotindboe #¥F <2V BE of about 1

referably i
pppm) r aAngyéPo&sh%erp%%%% Qt39f E9MarPt PC wds QLLhy

passage over 4A molecular sieves (final water content of

about 1 ppm) .
Ethylene (99.5% purity) was purified over a column

containing 43 molecular sieves and BTS catalyst (BASF) in

order to reduce water and oxygen content to <1l ppm.

Propene (99.0% purity) and 1-pbutene (grade 2.0, i.e.

99.0% purity) were purchased from Hoek Loos N.V., Dieren,

The Netherlands, l-pentene (99% purity) from Aldrich and

1-hexene (>99% purity) from Shell Chemicals were used

without further purification.
The oligomers obtained were characterised by Gas

Chromatography (GC), in order to evaluate oligomer

distribution using a HP 5890 series II apparatus and the

following chromatographic conditions:
Column: HP-1 (cross—linked methyl siloxane), film

thickness = 0.25um, internal diameter = 0.25 mm, length

60 m (by Hewlett packard); injection temperature: 325°C;

detection temperature: 325°C; initial temperature: 40°C



10

15

20

25

30

nore preferably in the range of from- 100C to 120 OC

, hostpreferably fro .
waeNB/wes790 0C .y m 100C to 100 OC , especially from

conveniently carried out at a pressure of 0.01 to 15

MPa (0.1 to 150 bar (a))
- $re preferably 0.1t
MPa (1 to 100 bar (a) ), and nost prefergtbly 0.2 tlg 5

MPa (1 to 50 bar . i Cy
b Bl DY 3 P B e o el
1§QbabY§L§n§M§I emial Metiparseurke prald 9T ?%ggarminutes;

_imers, and to mnimse .the etin i
oo e rRRER B g I PRRFER T 1 an be 1 oadi Ty

e D Eri ke
( n be carri [
Phaser foirqtihd {bh’asef,labrh@ﬁgéf&fr’grgﬁ%_ﬂétﬁﬁz gréﬁggggs

d H . .
r'}ﬁependl n%dg%%%gt Qﬁelﬁ\é%é?}r’yél??é%?%né'h%nfdeEd)rOkhéi hranghed

Edut[ _ . nr ti
%é%(ref;ocgggnettﬁguhe«ppesw@eam %Tﬁ‘?h(?}’gf’tf%g’it\%§t' b\i/hi ch

_ C .
FeLaSurer . A ST onk 41 ) gt s
g)%lggwgﬁﬁgneggﬁigﬁjt ?a{s%&?damd Sabhlara’éimd?jdt‘%’r%hs.Thfor
, uitab j

Ereslphﬁspr Baehrrs Rfe %ﬁaﬁ\éﬁgsﬁéeéﬁgp%%%%smﬁ?g
ﬁﬁgogéggg%%hgé%@[%sﬁ)@%&@ebﬁaaduaill emethReact i on

_ . ur s
1t lyonadepeedantaioh adih 14atPs: By OUFLERS Cat al yst

The reacti i ; ;
The reaction L8 BrElELAPI (iidradaedbni nehbey hbEnce:

the C4-C30 olefins were obtained from the GC analysis,
from which the K-factor and the theoretical yield of Cy4-
Cqp0 olefins, i.e. total oligomerization product (Total
Product), were determined by regression analysis, using
the Cg-Cpg data.

In case of oligomerization or dimerization of alpha-
olefins, or co-oligomerization of ethylene and alpha-
olefins, the yields of the branched and internal, even
and odd olefins were determined by the same GC-method.

The relative amounts of the linear l-hexene amongst
all hexene isomers, the relative amount of l-heptene
amongst all heptene isomers, the relative amount of 1-
decene amongst all decene isomers, and the relative
amount of l-dodecene amongst all dodecene isomers found
from the GC analysis is used as a measure of the

selectivity of the catalyst towards linear alpha-olefin

formation.

The di nerization reacti on nmayPO®EP2005/051316
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The dinerization reaction ma [ [
: _ y be carried out in a
conventional fashion. It nay be carried out in a

weRbisrea7t ank reactor, wherein the feed ol ef i nPan@dP2005/051316

catal yst system or catal yst precurs

_ _ ors are added
continuously to a stirred-taék and the feed olefin and
catal yst system arerenoved fromthe stirred tank with

the produgimokef hnwa¥whigths iR tHercbe se i

_ eadedre andch
opti ona |y the unused feed ol efin and/ormtphe ca]t;ZI yst )
Skstiem 308 MEeyeref0BDMkz taPRATE i rred t ank.

A ter igld yele skl | DIt TRy i -
+1kA8 568651 O he e arkined tavh hat
bat ch reeaX)t gr, J‘V\,'ner ein the catal yst s;/:stem or tjag =

gﬁdr@l}@aﬁsﬁy@ﬁem\epemmng@r%’; PR e FFPEFATUEPe iR the
harged .t o _an aut ocl i

13U Q¢! @YE, ter being reacted f
W%%Praotﬁ}o!sﬁ &t e, pr o%g\ng?ts separ at gd fromtheor
r eact i Dingriog wod ikl conplent wanatoEmied didh 4s° mL of

distillation. Aft a,suitaple r ' t4+

CLSLILE O ALY Sl UL 2Bl T SCL LNy ekl ang,

trggré%?%ﬁé%%ﬂf&pgmﬁs,l ;a!fdiﬁrt 0 minuoe of arwitirt fetween the
eed ol efin. _The product fi

oL domekes AN GPAYETE! UPRE prBka Y dk At

. e b i . .
mgi;t &g%@cg%(%cpé%w%rata leastirédcasboti @t ol anik solid

on atons, nore f b
cachennat demos hprA rrrpfé%rt@eé’f gg’gﬁgﬁr}gllﬁg c%ﬁ%%érissgtt%%si.sel 5o 2
0 S/é‘% P%gimt?{% Lhe, di npri zat k@R BH0GEss @bes heotpriesmme
[ tion, e product olefin is a |linear olefin wich
cempouses Andntbetsolid GEMEdRSatERESLpP f%Y%%I?/&er

ggi’(cggg@jseo%ggggs(a decengs ANdndodeceaasensspectally0 ml
and standing at ambient temperature for 24 hours, the
complex is categorised as having a solubility <1 mg/ml.
If the solution becomes coloured and 1 mg of the complex
dissolves in about 1 ml of solvent it is categorised as
having a solubility of ca. 1 mg/ml. Likewise, for higher
solubility of complek%s the amount of complex is
increased to 10 mg or to 100 mg and the practical
solubility is estimated by stepwise (0.1-ml steps)
increase of benzene-D6, starting from 0.5 ml. The
solubility of the complexes was confirmed in toluene at
room temperature, which yielded results similar to that
of benzene-D6. The solubility of these transition metal
complexes was confirmed by the possibility to measure
their NMR-spectra. Deposit formation upon standing for 24
hour and also on some occasions upon centrifugation (at
2500 rpm during 30 minutes) was checked and shown to be

absent for the complexes categorized as having a

solubility of at least 10 mg/ml.
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Product ol efins can be recovered suitably by
distillation and further separated as desired by

wdi2edsiooozt i on t echni ques dependent on the i nt erdeaP2d 051316

use of the olefins . The invention is illustrated in
the foll ow ng Exanpl es . Exagl es General Procedures
and Characterisation All chemcals used in

P SR8 Bl o MEWALE COMPTRRSEND f CATRIA T BRE PARATISV
Wit nout f ur(ther pugcl fication unless nentioned

o

operations wth the catal yst

SySte NES_G 1CALN 116 @ -Qut nHPHeI pied Y 0gem @t Resghere- [1-
Al l solvents used were dried usi ng standard p[}& edur es

. (Anbydtdust wigheawd ipdgodef Byt 1B W94 [dver 4A
+58¥i aner@%ﬁﬁc(ﬁﬁn%%s“@E@baﬁg@t&%@oﬁﬁlﬁﬂﬂﬂﬁ theppRkhod

S00C met hyl pentane, 99.8% purity)
s sdLbsed bin Pl 2012868 Sniancofen be gEorpla R by

passage over 4A nol ecul ar sieves (final water content
of about 1 ppm. Anhydrogﬁ@é%t{ane (99.8% purity) was
dried by passage over 4 clil ar sieves (final water
content of about 1 pgwrﬁﬂ (99.5% purity) was
purified over a colu tak nol ecul ar si eves

and BTS catal yst (BASF) in 8rder to reduce water and
oxygen content to <1 ppm Pr@pene (99.0% purity) and

1-butene (grade 2.0, i.e. 99.0% pu pur ch
from Hiek EobsbNLity er’fé?lé}’?neTi?é h@fl\ﬁléﬁeaﬁ?js}s 4 %%9%1
1agcer}toer&§ (99% puri ty) fromAldrich and

Example 2 (Comparative)

The 2—[1—(2,4,6—trimethylphenylimino) ethyll-6-[1~

(3,5—di—tert—butylphenylimino)ethyl] pyridine iron([II]
chloride complex which was prepared according to the

method described below:
Preparation of 2—[1—(2,4,6—trimethylphenylimino) ethyl]l-

6—[1—(3,5—diﬁtert—butylphenylimino)ethyl]pyridine, (B)
SO
% N N

(B)
2—[1—(2,4,6—trimethylphenylimino)ethyl]—6—

acetylpyridine (1.3 g, 4.64 mmol), prepared according to
the method disclosed in W002/28805, and 3,5-di-tert-
butylaniline (1 g, 4.87 mmol) were dissolved in 100 ml of
toluene. To this solution, 4A molecular sieves were

added. After standing for 2 days the mixture was
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1- hexene (>99% purity) from Shell Chem cals were used
W t hout further purification. The oligoners obtained

wornws/ 000t act eri sed by Gas Chr omat ogr aphy ( GC) PCTIiER2005/051316

order to evaluate oligoner distribution using a HP
5890 series |l apparatus andS8the follow ng

chromat ographi ¢ conditions: Colum: HP- | (cross-

| £ pked-deet e Slohg¥ageyas £éﬁmméchii:rknaa&$o: @h25mesidue

internal dianeter = 0.25 | engt h, .60
P&@&aW%ﬁheqrﬂ%&ﬁimsﬁhﬁéﬁ%e?% uTeY %&se é?é H%@%gggl

t?f@féai W& 3A%)06s olpiti @L4I@wﬁmwﬁpm®ﬁmnw
m nu erature programme rate; K 10. OC/ 4
fennyl1e@-pbl—amrtiedlszwtrbptxip%ewﬂwéo tmygﬂﬁ’é(rﬂ ne-

standayd: _n-hexyl b e Respons tyor fgr 3he
even 2% 5&}@5 é gofléfl(gé ﬁ?o%’% Rav;’ nfger:ggal (&he1s,
hexepes ang, tr 2 h eng, amd i aado (s,
tPé{ﬁQm)SS %eé niet gﬁid lphé brgﬁchgd hexene}?

S-Zﬁe %le - pegs ene, ang %THQt hyl. 42l {but E]HIE Melel & .2 (tso
é enzene |nternal standard lgeter
u§|HngMa)st &n%l&rdsca'ﬁrbl‘-*@tlro@ Rttt ﬁre Th gonse y
factors f t he branched and internal heptenes and
ddd8eceREs)were assumed to be equal to the
CYIS3RARdbAYoEVEA BNED Lok dmeerthglohefiyhsmingh efsell -
of —ethyt ene ol ! gorrerl zation, the |eI ds oL the; (4- C30
ol éefliln HRIYC ¥R SE5 ' onT whi ch

t@q:oig[lflqcbgqogmgetmnﬁi@o,r e(a)cal y| eI d of C4- C 100

olefTns, e total ollgonmerkzation product (Total
Pr oduct) wer e determ ned @egr essi on anal ysi s,
usi ng the Cg- C28 dat a. N

(C)
In an inert atmosphere a solution of 400 mg diimine
(0.855 mmol) in 20 ml dichloromethane was added to 100 mg
FeCl, (0.789 mmol) in 30 ml dichloromethane. The mixture
was stirred for 16 hours. A small amount of precipitate
was removed by centrifugation. Pentane (40 ml) was added
to the solution. The blue precipitate was isolated by

£iltration and dried in vacuo. vield 0.420 g (90%) of
iron complex C.

1y-NMR (CloCDCDCl2, broad signals) & 78.6 (1H,
Py-Hp), 76.8 (1H, Py-Hp), 29.7 (1H, Py-Hp), 20.3 (34,

Me), 18.3 (6H, Me), 15.2 (2H, ArH), 0.7 (18H, But), -4.1



10

15

20

25

In case of oligonerization or dinerization of alpha -
ol efins, or co- oligonerization of ethylene and

wabkpisaooxsii ns, the yields of the branched and paraPz@b/p51316

even and odd ol efins were determ ned by the sane

GC-net hod. The rel ative ans@nts of the |inear 1-hexene

anongst all hexene isoners, the relative anount of

- he 1e..anngs h ne-qi$orerxy, tdy@rtel, atBle’

gﬁlgumee@o_fq\])f- ggégnghgﬁoﬁggf' al l dec((?:e i soners, and

tbe, neéca?i)v.e a;munt of 1-dodecene anongst all dodecene

i soners found .fr. .he | y$iSehSentsar as astimated

measut &5 osfolﬁt‘gjellsl%@eé?ﬁ \J?lgt%l@gfé ?ﬁeﬁecat al yst towards

Linearng/fhaatol2X°in f or mati on. The NMR data was

obtained at roomtenperature with a Varian 300 Mz or
REP S us. The practical solubility of the

t 1 ansiyt LoPn SBL %1 £onHexes alys tdenapdi Hod it FfEtents

tenmperature in the jnert atnos r d& ¥ 6-1 1~
brk@l@lw @@Fﬁd?cb%b‘%x’i mﬁ‘strc’d‘}%:t{%é’?gge&}’i%:ég;m o}% @]‘ 3o [
nzene- L 0_8ns NMpnhdiiae yiiréxbee i et
a4dejg§tsﬁgosgdrf(‘ed. If, after 1[&? ut4e6gf cont act
hietoreert It He cbbpkéde RPN d "(gdl vent under

2 %\nq Jtrirli %l tgg{l% ﬁ&%ng}nggo) Lin §ppse-npt- (esilcosanoaycsl bur ed

e soli1d remai ns_deposited, rth ;
ﬁ?ip’tﬁéﬁylip?ma@dédlispépﬁhgb] PBCH ¥ é%oh\?glgl}&f%ﬁ‘o?lgf‘boﬁfée
the solvent dogs not. K plLirechoara hiyié -sol i d
r%ﬂ%?W'dgﬁggi t(gdﬁé\éegkégtggr s epvmﬂse, increase.qf the
vel pe( ofe henzensy-306-topheny hphemy Jé‘%lé’r?die%%y&ﬁ

anbi ent tenperat for 0 theizamplex is
cmfég@%’il%e‘bOk%?slthg[\r}ﬁnQC%éLoégfiEb?Iéi%f?/ <%[ M, e

bis[trifluoromethyl)phenyl] borate,

trimethylphenylimino) ethyl]—6—[1—(4-eicosanoxy—3,5—

diphenylphenylimino)ethyl] pyridine chromium[IIT]
trichloride complex, 2,6-bis [1-(4—eicosanoxy—3,5—
diphenylphenylimino)ethyl]pyridine iron[II] dichloride
complex, 2,6—bi§]l—(4~eicosanoxy—3,5—
diphenylphenylimino)ethyl]pyridine cobalt[II] dichloride
4—eicosanoxy—3,5—diphenylphenylimino)
and 2-

complex, 2,6-bis[1-(
ethyllpyridine chromium[III] trichloride complex

[1—(2—tert—butylphenylimino)ethyl]—6—[1—(4—eicosanoxy—
3,5—diphenylphenylimino)ethyl]pyridine cobalt [II]

chloride complex, which were prepared according to the

methods described below:
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If the solution beconmes coloured and 1 ng of the
conpl ex dissolves in about 1 m of solvent it is

woavwsgosi7sed as having a solubility of ca. 1 nBCWEP2005/051316

Li kewi se, for higher solubility of conplexes the
amount of conplex is increaséd to 10 ng or to 100 ngy
and the practical solubility is estimted by stepw se

‘} +SbAPSE hnﬁ‘ & of, shenparayDécestailidg from
y O e conpl exes was confirmned

in toluene at roon1tenperature, ich yielded results
simlar to that of benzene - D6 e solubility of
these transition netal™ s confirnmed by the
possibility to nmeasure thei - spectra. Deposit
formation upon standing for 24 RBur and al so on sone
occasi ons upon centrifugati (at 2500 rpm during 30

m nut es) was checked and sh to be absent for the
conpl exes categorized as having a solubility of at

| east ﬂé) _#H 1316- dlﬁﬂenyﬂium&ﬂﬂa(]% METALS -GOvRREX in
AND CATALYST PREPARATI ON Exa | e 1 ar at | }gg
23{)Im1 X%, &hanglj m@shprpRenyt n‘ﬂwo‘? ealch ¢ ané%[!

(drterls S %esn%%fyr@e) £8Lhyb] hoyEs dimee iveanflitihg

repared accordin
ﬁﬁ&hedrdlﬁaécpnukad1ﬂﬂ@@ZMéS@GS Sh% ik t?ﬁ§h9§%NJ%eg was

bel owe . (4) ol4 t 0 ewDfePENTENR] -anld used
e L et

without further purlflcatlon

14-NMR (CDCl;, selected data) & 5.31(s, OH), 2.16
(s, Me).
Preparation of 4-eicosanoxy—3,5—diphenylacetan111de

A mixture of 4—hydroxy—3,5—diphenylacetanilide(6 g) .,

1-bromoeicosane and 10 g potassium carbonate was refluxed

in acetone (70 ml) for 16 hours. The reaction mixture was

poured into water. The product was isolated by

filtration, washed with water and dried. Crystallisation

from pentane yielded 7.2 g of 4-eicosanoxy-3,5-

diphenylacetanilide as a white solid.

14-NMR (CDClj, selected data) & 3.13(t, CH20), 2.17

(s, Me).



The 2- [I - (2,4, 6- trinethyl phenylimno) ethyl] - 6-

[1 - (3,5- di- tert-butyl phenylimno)ethyl] pyridine
wonrws/pod7y chl ori de conpl ex whi ch was prepar edPCT/EP2005/051316

according to the nethod descri bed bel ow. Preparation

of 2- [1- (2, 4 ,6- trinmethglphenylimno) ethyl] - 6-

[1 - (3, 5- di- tert-butyl phenylimno) ethyl]

ridine: (B)e(Bleis sx—2, 54d8phenylaniline

Mﬁ??&ﬁﬁ?i%&gﬁﬁiﬁoﬁyﬁ - b- gcet;’I pyridine (1.3 g

, 4.64 mol) , prepared accor eg to the nethod

di scl osed i n W002/ 28805ungnd .U di -

tertbutylaniline (1 g , 4. nmol ) were dissolved in

100 m of toluene. To thisSoloetion, 4A nol ecul ar

sieves were added. After sganding for 2 days the

m xture wasEP2005/ 051316 @, - filtered. The sol vent

was renoved in vacuo. The residue was washed with

net hangl and cespabaltbseddipoentdratainiliveel(d -2, ¢) gwas

519 of 2- [1- (2, .4 .. 6 Lrimethylohenylin
cadgeq 2465 eOH 37 30 Taqr ¢ b SR IO s

Loyl i ' 3 kHacti
S D e bt o R5209 T s g bin
Tniftlte wdd piuded 6n89ces, TRE, PPPERST 673D 1(s6>’la gd

AH), 2. 42 (s, 3H, 2.2 3 s ' 3H
65 Lol S, v S5l vy S e
O%tganéi'%iéldéh,ﬁi9 ty i (it By ph&hy b nd ) cotangyy =3 .6-

, 5 di- tert- | phenyl i mi t hyl
Lylipaéﬁﬁlﬁ%#fﬁ ﬁesr aﬂwg‘:i%e%gg%' IeT Ir"())c) e( cgl !

ly-NMR (CDCls) & 7.27-7.63 (m, 10H, ArH), 6.67 (s,

24, ArH), 3.60 (br s, 2H, NHz), 3.09 (t, 2H, CH0), 0.8-

1.4 (m, 39H, alkyl).

Preparation of 2—[1—(2,4,6—trimethylphenylimino) ethyl]-

6—[1—(4—eicosanoxy—3,5—diphenylphenylimino)ethyl]

Y&
& e

O

(D)
2—[1—(2,4,6—trimethylphenylimino)ethyl]—6—acetyl

pyridine, (D)

pyridine (3 g, 10.7 mmol ), prepared according to the

method disclosed in Wo02/28805, and 4-eicosanoxy-3,5-

diphenylaniline (5.8 g, 10.7 mmol) were dissolved in 200

ml of toluene. To this solution, 4A molecular sieves were
added. After standing for 1 day the mixture was filtered.

The solvent was removed in vacuo. The residue was
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In an inert atnosphere a solution of 4'00 ng diimne
(0.855 ranpl) in 20 m| dichl oronmethane was added to

waQdsmoe7FeC 2 (0.789 nmol) in 30 m| dichl or eORER206/051316

The m xture was stirred for 16 hours. A small anount
of precipitate was renoved B¢ ctentrifugation. Pentane
(40 M) was added to the solution. The bl ue

PL A i 118t@ AV oinS ebatiegt hynd i | tTtat iporodamdt , dDi, edas n

vacuo. Yield 0.420 g (909 of jron cqomlex.C . 1

NMR (el <ZCBEDEl 2e1hPyadrerehal &é-% %S%gqfrm,l’PyﬁﬁHS_; after
76, 8. - oFm: ), “(IH, Py- Hp ), 20.9 (3H M
1‘8“&”2%% %H%)lzv%%ﬁ? ArH), 0.7 (18H, But), )

-. 4. 1(BH e G L3 )- $18.45 (Id, WHPyY-Hy 15 8.87(2¢ &M,
- ArH) , - 30 . 7 (3H, MeC=N) . Its solubility in

t plugRe, OF. &enend i, BF-Hp) esTi frat &4 AR < P77 -2

200C . Exanples 3 - 10 Alternpatjvely, the al S
uged 168t RTBxpetitferis BEK oftt reé28-6[[115-' (C‘%f T 3.0
, 62t ripet enyldim no) 3@t hpk} , -2629[ ts, (30 eiMsaRORY

q’é'%ﬁa% %@;'I phenyl(lrgr)ri no) ethyl] pyridine iron [11]

?Rghlgﬁi?@%ppn?!@g,(fy iﬁ% %foz,gfgfi.4(2§, 3?H, alkyl) .
ri met hy enyl i m no) ethy - 6- - - ei cosanoxy

- E&{IEE.l_e_dEphenyl phenyl i mino) ethyl] pyridine cobalt

[ 1L di-ghkgni gg soml ex,4,2-tlrime¢Bydphénylimino) ethyl]-

t Fmethytphenyl i m no) et 1,y|rg - 6= Lll 2 40-69'1 psanoxy

- 63 [15-(diph y3ida et t

[11]... ridentetfakishickide dompllksi f(EMor onet hyl)

pi%urf“??lr%ur at gt[ 4? [T-(2Z,4,6- trinethyl phenylim no)

ethyl] - 6- [1 - (4 - eicg oxy - 3 ,5-
di phenyl phenyl i m no) et¥hy di ne ¢t

omum [l | ]

(E)

In an inert atmosphere a solution of 5 g above-

described diimine (D) in 20 ml dichloromethane was added
to 788 mg FeCl, in 30 ml dichloromethane. The mixture was
stirred for 16 hours. The solution was filtrated, and
the solvent was removed in vacuo. The resulting green
blue product was washed with pentane, isolated by

filtration and dried in vacuo. Yield 5g (86%) of iron

complex E.

14-NMR (CDyClp, broad signals, selected data) 5 81.4

(1H, Py-Hp), 80.5 (1H, Py-Hp), 21.1 (3H, Me), 17.3 (6H,
Me), 16.0 (2H, ArH), 0.21 (3H, Me), -13.8 (2H, ArH), -
30.4 (3H, Me).
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trichloride conmplex, 2,6 -bis [1 - (4 - eicosanoxy - 3
, 5- di phenyl phenylim no) ethyl] pyridine iron [I1]

wdi2eislooed7de conplex, 2 ,6-bis [1 - (4 - ei coSaROXFEPZN05/051316

5- di phenyl phenylim no) ethyl] pyridine cobalt [11I]

di chl ori de conplex, 2 ,6-bBi$3[1- (4 - eicosanoxy - 3

, 5- di phenyl phenyli m no) ethyl] pyridine chrom um

[111] tdd ghhaphdetgoipl exl ek Zr [bknzef2-Detes testimated
butyl phenylim no) ethyl] - 6- [1 - (4 - eicosanoxy - 3
B G pehopRengFi A7 no) et hyl ] pyridine cobalt [11]
cﬁegﬁg'ldée conpl ex, which were prepared accordi ng to the

scribed bel ow Preparation of 4- hydr oxy
3P Berh peteioy @fefaniri(ded TH-Br 1m@ﬁh%éphenyllmlno)ethyl] —6-

?L LPQ%Q%éQH&x&ng g4d9phe&§l$héﬁ§lﬁmﬂd% 3@t 18k ridine

ethahor—was Ol dCetTCc anhydride. Ihe
reelmaliorﬂlﬂasimlpmdef gpm&ﬁehoutﬂ The resul ting

m xture was poured into

was isolated by filtrati

and used w thout furt N

sel ected data) d 5.B1( . @

Preparation of 4- sanoMy -

di phenyl acet ani | i m xt,‘Eﬂ\e of @ hydroxy - 3 5-

di phenyl acet ani ITde”(6°g 9§ , Cli- brgnoéiCetisane and 10 g

pot assi um car bonat e was ref | uxed 4w acet one (7 0mM)

for 16 hours. The reaction m xt @ as poured into

wat er. The product was isolated by“filtration, washed

wth water and dried. Crystallisation from pentane

yi el ded 7 2 g of 4- ei cosandmﬁ% 5-

di phenyl.a @g:kéiﬁ A6 s phaMel e 580l don Lot 1 NVR ¢ QDA
ta

sel ecte 3.13(t, CH0O
mmol) dllmlne D, (Mes/So0l20), in 10 ml dichloromethane

r. The pink product {6 g )

shed with water, dried

was added to 220 mg CoCl; (1.69 mmol) in 10 ml
dichloromethane. The mixture was stirred for 16 hours.
After filtration the solution was concentrated by
removing:part of the solvent in vacuo. The product was
precipitated from the resulting solution (~5ml) by
addition of 15 ml pentane. The yellow brown solid was
isolated by centrifugation, washed with pentane‘énd dried

in vacuo. Yield 1.25 g (79%) of cobalt complex F.

14-NMR (CDpCly, broad signals, selected data) &
106.5 (1H, Py-Bp), 105.6 (1H, Py-Hp), 12.8 [(1H, Py-Hp),
11.8 (3H, Me), 3.4 (2H), 2.9 (4H), 0.1 (2H), -0.2 (2H), -
0.7 (2H), -1.5 (2H), -1.8 (2H), -2.4 (2H), -10.5 (3H,
Me), -16.6 (6H, Me), -60.9 (24, ArH).

Its solubility in toluene or benzene-De is estimated

at 50 mg/ml at 20°C.



(s, Me) .Preparation of 4-eicosanoxy - 3 ,5-
di phenyl aniline To 4- eicosanoxy - 3 ,5-
wdizpismayd7acet ani lide (7.2 g ) was added 24 g NaROHEPm003051316
m H20 and 40 | ethanol. Thé resulting m xture was
refluxed for 16 hours. The reaction m xture was poured
on ice. The product was isolated by filtration and
washed1wkt Bowaib £1 i t fr it lhiepat benbéhoshet bane estimated
yi el ded 5.9 gﬁélo.g mmpl ) of 4- eicosanoxy - 3 ,5-
dizh&fyl afli PP Rt £WMfite solid. 1H NWR (CDA 3) d
7. 14- 83 (m 1CH, ArH), 6.67 (s, 2H, ArH), 3.60 (br
sgéégaT“NHz , 3.09 (t, 2H, CH2O) ,.0.8- 1.4 (m 39H,
alPgPpratppBnaf a?t bl b, H6-trimeshyiphgnylimino) ethyl] -6-

trimeyhyl pRERyLL 01 899 - &ty 1phEnyl ininbfetnfl
2cdoblt [[2]4dighleridet¢numieeny @i no) ethyl] - 6-

acetyl pyridine (3 g, 10_Aymol ) , prepared
according to the nethod d d in WO02/ 28805, and
4- eicosanoxy-3,5- dip ] g , 10.7 mmol)
were dissolved in 200 nfl df t this

sol ution, 4A nolec si‘eves” Af ter

standing for 1 da mi xLCo e 'Ite'red. The
sol vent was renoved T n Va€lio.ClThe Y esPehdex
wascrystallised fromcold ethano

he product, D,
was i solated as a yeIIowtreacIe5 g, d.lmol,
76% ) after drying at 60 OC in vacto. 1H NWR (CDC 3 )

4845 (d, IH Py- Hn) , 837 (d, IH Py-Hm), 7.89
(t, IH Py-Hp), 7.67 (d, 4H®H 7.1 - 7.5 (m 16H,
ArH), &GP0 Sne?d afhblph&r86a (o1uwdHonfic) 1.3418 (1.79

mmol) diimine D, (Mes/S0l20), in 10 ml dichloromethane
was added to 220 mg CoCl, (1.69 mmol) in 10 ml
dichloromethane. The mixture was stirred for 16 hours.
After filtration the solution was concentrated by
removing:spart of the solvent in vacuo. The product was
precipitated from the resulting solution {(~5ml) by
addition of 15 ml pentane. The yellow brown solid was
isolated by centrifugation, washed with pentane'ahd dried

in vacuo. Yield 1.25 g (79%) of cobalt complex F.

1H-NMR (CD,Cly, broad signals, selected data) &

106.5 (1H, Py-Hy), 105.6 (1H, Py-Hp), 12.8 (1H, Py-Hp),
11.8 (3H, Me), 3.4 (2H), 2.9 (4H), 0.1 (2H), -0.2 (2H), -
0.7 (2H), =1.5 (2H), -1.8 (2H), -2.4 (2H), -10.5 (3H,
Me), -16.6 (6H, Me), -60.9 (2H, ArH).

Its solubility in toluene or benzene-Dg is estimated

at 50 mg/ml at 20°C.
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(t, 2H, CH20O , 2.51 (s, 3H, M), 2.29 (s, 3H M),
2.22 (s, 3H, M), 2.01 (s, 6H M), 0.8 - 1.4 (m 39H,

walbosliopoz71 Exanpl e 3 Preparation of 2- [1 - (2, 2CTA&P2005/051316

trimethy I phenylinino) ethys] - 6- [1- (4 -

ei cosanoxy - 3 , 5-di phenyl phenylinino) ethyl] pyridine
iron [Il] dichloride conplex, (E) (E) In an inert
atppspherse a solution of 5 g abovedescri bed diim ne

(D) 1n 20 m dichloronet hane was_ad
2Prapapapiony; ¥h%rldm 08 e hgops Ot 1188 W%Feg]-

for 16 E‘Déliéosérﬁlﬁcy&@' l5t—|d‘i'§5h‘é@§l{>héhyﬁir@ﬂno)aéﬁh3uh]e

SUTVSH[ Was rennved I n_vacuo. Ihe resul |ng green bl ue

fbl tsr[ghg E ggggp %ﬂﬁq gh%nzsgqugorgltgl d(§g(86% of iron

irgnals, selected
dat a) mn8&n411Q¢JH; Fymosghere, 28018 (pH, (Py35HIuol) of

o1 bR e fs 218 Pt 9 Bs (g3 ubibmefhil) plledf (Bhtate

i NABCRUEHBHOE @@nze{helsl}uma,egelrmngd aescaddsd wy/ad

RS o Rng T hof0 Sy e 6 CopRLE gomb Bt L 30 mb

- td»luenedi PAeNyb pheym lwamcs)tl&tdaayﬂl Fopyii Hone at room
cobalt[I1] dichlLoride conp 1le ) % n inert
attrPsretersg - sBEtey o’FFIB‘?Vlf‘%ZF% (p%e’fé #rﬁl: %Yl mne D
(Mes/t3al2@htiohN dRe Moti&l afyatdhared in vacuo. The

resulting oil was washed three times with pentane. After

drying in vacuo, the product was isolated as a yellowish
solid (560 mg, 90%).

Its solubility in toluene or benzene-Dg is estimated
at ca. 10 mg/ml at 20°C.

Example 6
Preparation of 2-[1-(2,4,6- trlmethylphenyllmlno) ethyl]-

6-[1- (4-eicosanoxy—3,5- dlphenylphenyllmlno)ethyl]

pyridine chromium[TTIT] trichloride complex, (H)

Q

(H)

In an inert atmosphere a solution of 439 mg (0.54
mmol) diimine D in 10 ml dichloromethane was added to 195
mg (0.52 mmol) chromium[III] chloride tetrahydrofuran
complex, CrCl3(THF)3 in 10 ml dichloromethane. The

mixture was stirred for 4 hours. The solution was
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was added to 220 ng Cod 2 (1.69 nmmol) in 10 n
di chl oronmet hane. The m xture was stirred for 16 hours.

wahom@rooeazhit rati on the sol uti on was concentr at edCIDEP2005/051316

renoving ' art of the solvest in vacuo. The product
was precipitated fromthe resulting solution (~5nm) by
addition of 15 m| pentane . The yell ow brown solid
wes 1t et ad edriy @@Mﬁmﬁﬁug@biODncaﬂshede@Ath&ﬂEnﬂame
and dried in vacuo. Yield 1.25 g 559@$ coQg% The ~
CERPPEXNE SOLVERL NfAEUTDZERS A Fr dad & bh%?% FEc&F
??E@hl@lﬁ@?gﬁeéﬂl Fﬁarinﬁ-plsgt)e w&@&méshb&l wal-(x Hﬁ@dtanel%.rﬁi

- p ,

@H}Led BR2VAQEY Yl@ldr Qﬁ)ﬂ) (0% i 9f( EP& Chramlsumﬁii)mplexr

2¢4 (2H), -10.5 (3H M), - 16.6 (6H M), - (2H
ArH). Its solubility in toluene or benzene - D6
esti mafied aplBoihity imttAeEne 0Ft§e§é?99rpft%ﬁ|Q¥tlmated
toluene r e is estimated at ca. 50 ng/m at

9 n‘%? f Qgrepg:ratlon of 2- [1- (2 4 , 6-

trEﬂayamﬁhnbenyflﬁ1ﬁeb1$thwdq eic@sanpxy-3
(4 . i 17 O)Jgthyl] pyridi ne
In an inert
at nosphere a solution of 1.44 g (1.79 mol ) diimne D
, (Mes/Sol20) , in 10 nl di romet hane was added to
220 mg Codl 2 (1.69 gmol) di chl oronmet hane. The
m xture was stirrg
sol ution was concex

sol vent in vacuo. The
CmH.ﬁ"‘O

(J)
Diacetylpyridine (1.43 g, 8.77 mmol ) and 4-

eicosanoxy-3,5-diphenylaniline (9.5 g, 17.53 mmol) were
dissolved in 400 ml of toluene. To this solution, 4A
molecular sieves were added. After standing for 1 week,
further 4A molecular sieves were added and the mixture
was filtered. Most of the solvent was removed in vacuo.
On standing a red precipitate was formed. The product, J,
was isolated (5.52 g, 51% ).

1g-NMR (CDCl3) & 8.35 ( d, 2H, Py-Hyp ), 7.88 (t, 1H,
Py-Hp), 7.66 (d, 84, ArH), 7.3-7.5 (m, 12H, ArH), 6.86
(s, 4H, ArH), 3.19 (t, 4H, CH0), 2.50 (s, 6H, Me), 0.8-

1.4 (m, 39H, alkyl).
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precipitated fromthe resulting solution (~5m) by
addition of 15 m| pentane. The yell ow brown solid was

woOoelsabexd1 by centrifugation, washed wi th pent areTaRren0s/051316

dried in vacuo. Yield 1.256 (79% of cobalt complex F

. H NWR (CD2CI 2, broad signals, selected data) d

106.5 (I H, Py- HL ) , 105.6 (IH Py- Hln ) 12.8 (IH

Py 1el%. 8 (3H I\/l?) 3. 4 (2H) 2.9 (4H) 0.1 (2H,

0 TR IV

(Eﬁﬁparﬁﬁlqn(qﬁq Aénbls[h¢;¢ra SanQ%y 3 09 (2H,

Nd@qhehgggﬁ%gmmw I@tﬂﬂ]qsgrie_damebamame;za B6chBoride
m— at 200C . Exanple 5 Preparation

ofcémplfek, ((X) 4 6 trlnethylphenyllnlno) ethyl] - 6-

[1 - (4- elcosanoxy - 3,5- henylphenyI|n1no)

ethyl] pyridine cobalt [I rakis [3, b5-

bis [trifluoroneth In an inert

at nosphere a 313 um tetrakis

[3, 5- bis (trifluorog Bog,at.e (ABCR GrbH

& Co, Karl sruhe, e man to a solution of

330 nmg (0.353 nmol) co in 20 m|

t ol uene. The sol ution 1 hour at room

tenperature . After renpving recipitate b
cent riflmean Gmenth@tﬁéﬁvéﬁfev\&ss?g‘hﬂfé'ﬁ e 4\9aCLy}03 Thgl)

“lt' Q.P'11%ﬁﬁnﬁ@%ﬁ%ﬂlBQBﬁétﬁéﬁ@Swy!tJu&&m&ﬂna19 mg
rying 1n vacuo, the product was isolated as a
yeI(Bow zmhols)OIEectl(zSﬁf@ 2y mloGHchl orpEes BRUSE | TR Tsture

gfkggng ggrefn %p%B h%%r%s %ﬁglﬂﬁ£§gea$l&éiséﬂ%ﬂﬂyﬂﬂwas

filtrated. The solvent was removed in wvacuo. The

resulting dark oily product was washed with pentane and

dried in vacuo. Yield 3.5g (79%) of the iron complex K.
14-NMR (CgDg, broad signals, selected data) & 70.5
(2H, Py-Hp), -13.4 (4H, ArH), -26.2 (6H, Me) .
Tts solubility in toluene or benzene-Dg is estimated
at ca. 100 mg/ml at 20°C.
Example 8

Preparation of 2,6—bis[1-(4—eicosanoxy—3,5—

diphenylphenylimino)ethyl]pyridine cobalt[II] dichloride

complex, (L)

~,
.
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Exanple 6 Preparation of 2- [1 - (2, 4 ,6-

trinmethyl phenylimno) ethyl [1 - (4 - eicosanoxy - 3
woO3e0stogd1eny| phenyl i m no) ethyl] pyridi ne chr orRCUmMP2005/051316

[111] trichloride conplex, 8H (H) In an inert

at nosphere a solution of 439 ng (0.54 Mol ) diimne D

in 10 m dichl oronmet hane was added to 195 mg (0.52

mol ) ghr i yaELE | doeddid de 4 elgiaiydnobdr a0 ©enpsExumol)
CdA3(THF) 3 in 10 m dichl or onet hane. B§?g1§ture was
d

stdirmdaref dr 1Rodr 8l Fheh ks iR des & e™d
SQL A4 0N MAS 99?9?8%@% ed- {5 Y 5 eFRvkNgTEe! ¥enition

vacuo.? Pent ane m ) was added. The resulting green
prgcd pihateceds washsdlvweith pentenevadd idr vedupn The

vacuo. Yield 0.4 of the chro 0
ItEﬁ@QHQHﬂWqStVaF% %oWé%ﬁep?PYa?ﬁﬂﬁﬂa &#be%SWES?§CuU yield
aty €gyg lofyhid idonal t 286xp PegpRI ation of 2 ,6- bis [1-

4 - elcosanoxy - 3,5 dlphenylphenylln1no) et hyl ]

pyri di feg-N4B) (Digdest plpydi sILglea.‘(a, s lpctegl Patappp 303
and 4- eicosanoxy - 3,5 - henyl aniline (9.5 g ,
17(53,mﬂvﬂﬁnweréOdl§§®IM@H:rE04O mATXf- tol uene. To

this solution, 4A nol ecul ar sieves vere. d g
sLandi gt} 6 ek Fiir EROPSAA. bl BT Oeis harBace

added and e g filtered. Mst of the
sofVefit" m%é&r % |nWSacuo On standlng a red
prgﬁagglat@ was forned The product, , was isol ated

Prﬁng¥at519%%f i}% ! Nﬁl£??¢%1§oéa§o§y3§ {-d, 2H

dlphenylphenyllmlno) ethyl]pyrldlne chromium[III]

trichloride complex, (M)

"y
O
O CaoHaq

(24)
In an inert atmosphere a solution of 0.84 g ( 0.92

mmol) diimine J in 10 ml dichloromethane was added to

0.25 g (0.66 mmol) CrCl3z(THF)3 in 10 ml dichloromethane.

The mixture was stirred for 4 hours. The solution was
filtrated. The solution was concentrated (5ml) by
removing solvent vacuo. Pentane (20 ml) was added. The
resulting green precipitate was washed with pentane and
dried in vacuo. Yield 0.6g (84%) of the chromium complex

M.
Tts solubility in toluene or benzene-De is estimated

at ca. 50 mg/ml at 20°C.



Py- Hp), 7.66 (d, 8H, ArH), 7.3 - 7.5 (m 12H, ArH),

6.86 (s, 4H, ArH), 3.19 (t, 4H CH2 O, 2.50 (s, 6H,
woORd5/00081 1.4 (m 39H, al kyl) .Exanple 7 PrepaCcamrems/o51316

of 2 ,6-bis [1 - (4 - eico@noxy - 3 ,5-

di phenyl phenylinmno) ethyl] pyridine iron [11]

di chl oride conplex, (K) In an inert atnosphere a

%&HL&QQt%M&f(iﬁmﬂlt)eﬁl-bﬁw@pﬂehpl&alm ethyl]—6- [1—

di-cthtoromethane was added to 419 B&‘rFq%g
204n’e1§p§hn@mn=?mt%ﬂﬂsphenyslme@w&g_wagetw €rg "o

hours. The purple blue solution was filtrated. The
sol vent was renoved in vacuo. The resulting dark oily
product was washed with | ane and dried in vacuo.

—

Yield 3.59 (799 o . 1H NMR ( CgDg,
broad signals, selegte H Py- Hln ) |,
- 13.4 (4H, ArH), . 2 S solubility in
tol uene or benzene ed at ca. 100 ng/m

at 20cC . Exanple 8 Preparation X DCaubis [1- (4 -
ei cosanoxy-3, 5- diphenyl phenyl pmyno) ethyl] pyridine
cobalt[I11] dichloride conplex, 0 In an inert

at nosphere a solution of 40 mg 3 mol) diimne Jin
2 m dichl oronmet hane was add@@ to 4 ng COCl 2 The

m xture was stirred o tj.on
filtrated ! THe T4 %VSH?Y%B irr%\\/led&’ yz}gug‘l '
proguics gﬁ&d&?@ﬁMSW ttr;bl pEnﬁﬁmrem@h)d, dmee::anad @éz@gédlng to
Yield 2 of the caobalt _

br Beel 8P g CeEEred diPa §§>/ Fnp . AR LRHnoxy

3,5-diphenylaniline (900 mg, 1.65 mmol) were dissolved in

50 ml of toluene. To this solution, 4A molecular sieves
were added. After standing for 1 day the mixture was
filtered. The solvent was removed in vacuo. The residue

was crystallised from ethanol. The product N was isolated
as an yellow solid (600 mg, 0.73 mmol, 44%) .

1g-NMR (CDCl3) & 8.38 (dd, 2H, Py-Hp), 7.90 (t, 1H,
Py-Hp), 675—7.7 (m, 16H, ArH), 3.21 (t, 2H, CHp0), 2.52
(s, 3H, Me), 2.40 (s, 3H, Me), 1.37 (s, 94, t-Bu), 0.8-
1.35(m, 39H, alkyl).

Example 10
Preparation of 2—[1—(2—tert—butylphenylimino)ethyl]—G—[l—

(4—eicosanoxy—3,5—diphenylphenylimino)ethyl]pyridine

cobalt[II] chloride complex, (O)
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(2H, Py- Hln ) , - 10 (6H, M), - 50 (4H ArH. Its
solubility in toluene or benzene - Dg is estimted at

woa00sbo@B7ng/ mM at 200C . Exanpl e 9 Preparati onPOf/ER2005/051316

,6-bis [1 - (4 - eicosanoxyo- 3 ,5-

di phenyl phenyl i m no) ethyl] pyridine chromum [l 11]
trichloride conpl ex, (M In an inert atnosphere a
solution of 0.84 g ( 0.92&pl) diimne J in 10 n

di chl or onret hane wa 0l 0,25 g (.66 mol) Cd3
(THF) 3 in 10 ml I Xt ure was
stirred for 4 hour Itrated. The
sol uti on was concet renmovi ng sol vent
vacuo. Pentane (20 Y ThacgHgsul ting green
precipitate was mashed Wi th peniii? and dried in

vacuo. Yield 0.6g (84% of the ¢hrgm um conplex M.

Its solubility in toluene or benzene - D is estinmated

at ca. 50 ng/n at 200C . Prepar&j on of b mo (0,365
(2- tertIIbLﬁfyllm‘PéﬁylatﬁﬁoﬁBYeé?h?l?Olu%lor[ ff 00 mg

(4785 F Pségﬁﬁﬂhe E31m51@|HmeHYEﬂbgﬁUﬁéEﬂdﬁé widhldded to 40
pyrldlne (hb eéz tert- b||tylphenyI||n|no)

et hyl oClp- Oaaéﬁympyi di% GKBTH#@lQquﬁtHﬁBP)

prepared according to the hod de r|b
02r2BResS At S@”e‘%@élsafﬁdx ougs- % Hehy anl |nen( §66

Y g o1uBDoh T 9 dMﬂdédﬁﬁat@bved kém5@1ﬂq|p1ﬁttdﬂ Uéree sofgent
this solution, 4A nol ecul ar si eves re added Af.t er

st ARAVAGUP orTHe RRPAURE HOXFERedwaS 1Y Tor e @didon of 10
solyepLnWase reoMed ddbWaGHe. sohetiesi dulml) . A yellowish

brown solid was isolated by centrifugation, washing with
pentane and drying in vacuo. Yield 234 mg (80%) of the
cobalt complex O.

1H—NMR(CGDG, broad signals, selected data) & 113

(1H, Py-Hy), 112 (1H, Py-Hy), 18 (1H, Py-Hp), -10.8 (9H,

t-Bu), -56.0 (2H, ArH), -85.6 (1H, ArH).

Tts solubility in toluene or benzene-Dg is estimated

at ca. 50 mg/ml at 20°C.

Example 11 (Comparative)

Preparation of 4-hydroxy-2-methylacetanilide

T
H\N,C—Me

OH
5.0 g (40.6 mmol) 4-hydroxy-2-methylaniline was

taken up in 120 ml ethanol to give a cloudy, pale orange

suspension. To the stirred mixture was added dropwise 4.0
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was crystallised fromethanol . The product N was
isolated as an yellow solid (600 ng, 0.73 mmol, 449%.

wa 2605/0b041 (CDCl 3) d 8.38 (dd, 2H', Py- Hln ) , pCTA®2(06/051316

IH, Py- Hp), 6.5- 7.7 (m 18H, ArH), 3.21 (t, 2H CH
O, 2.52 (s, 3H M), 2.40 (s, 3H M), 1.37 {s, 9H,
t-Bu) , 0.8- 1.35 (m 39H, alkyl) . Exanple 10

Prepas & ipn 0f 32mpbl) - aéetic t@idyariud,ylqehenybi
e_tﬁy% c% [1- (4 -)ei%oga%ox y 3]%%)/ 7 |t'rheo)
di?m%@mrertyql OSReL ver hjPe i)‘f/’\r/l?tdlr% Y P Fring

chl or 0 e .oe [

o S T (OPS ER R Do g Lo nin gy encseuthas:
?ﬁg%ﬁ%?r%éwhl fravas ﬁddecd, tfp UGwey EYCr2rid. 8eghins| yith

i chl or gnet hane. The, mi x '

1808 ot swahg 1 e rf FLilopest Péﬂngmén%o‘}lﬁ ?e%\rq%\‘?\%é}ﬂ'r F4s'9" (58
cancepi fat £ Y HRRRVisedipartcotetde. sol vent in vacuo.
The  product Tormed a jelly after additjon of 10 ml
pénepasat o hef rkailacsagosyrarPehbyLlandine A ye| | owi sh
brown solid was isolated by aentrifugation, washing
wi th pentane and drying iHn vacL Yield 234 ng (80%
of the cobalt conplex O. "IN U'Yq\IR/R(Cng, br oad
signals, selected data) d 113 (IH Py- Hn) , 112 (IH
Py- Hn) , 18 (IH, Py- Hp 10.8 (9H, t-Bu) , - ’
56.0 (2H, ArH), - 85.6 (I H. Its solubility in
tol uene or benzene - Dg is gstimted at ca. 50 ng/n
ﬁ;drzg)ci:. Exan'glheI 11 (Co_n_l'peo@;ohy,e) Preparation of 4-

- a@%a O anah ¥

hydr oxy '-5129% ﬁ¥I ani I)i nme H\/\ﬁjsr%xg' 2-getipise Jiide was

dissolved in 100 ml acetone. To this was added 6.54 g (45

mmol, 5 eg.) potassium carbonate, and the resulting
suspension stirred vigorously. To this was added 3.65 g
(10.1 mmol) l-bromoeicosane, and the reaction mixture was
then heated to reflux for 22 hours. After cooling to room
temperature, 500 ml deionised water was added and the
solution stirred vigorgusly. The suspension was filtered
under vacuum, and the white solid formed was dried under

vacuum at 75 °C overnight. 3.72 g of the product (a white

powder) was recovered (92 % yield)..

Preparation of 4-eicosanoxy-2-methylaniline

H\N/H

OC2oHa1
9.22 g (0.02 mol) 4-eicosanoxy-2-methylacetanilide

was slurried in a solution of 18.3 ¢ (0.45 mol) sodium

hydroxide in 30 ml water and 40 ml ethanol. Under
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taken up in 120 m| ethanol to give a cloudy, pale
orange suspension. To the stirred m xture was added

wdnropmwesi14. 016 71 ml {4.3 g, 42.3 itiraol) RCEmEPL005/051316

anhydri de, causing the suspension to dissolve. The
solution was left stirring overnight. Al volatiles
wer e subsequently renoved under reduced pressure at 80

%Irlflq{ awedial Yebapudtyaski ng: wird k@ melflwatiay, for

under vacuum 3.85 58 % yvyield
| Qoo ot 5B P UG T Lok Sy L was

eLSos, @&03%2 po%re@ebmélraﬁbbhﬂﬁ drihed (iBel, @l st4rred.

hydrox hyl acetani |l i de was di ssolved_in 100 m
| Fal:ierairuean Pfo tm shige soddd Brouet @s Waahing @4t 2

pot assi um car hon and e re uIt| sp

DF 45 ot Aoty voF o pRreriet % S5 g
”ﬁ?k%d 15 breg GRsaRSenand . the, re’ac% |301re1rri)x.t ure was

en heated to reflux for 22 hours. After cooling to

rB@ﬁP@mr&tQﬁ‘P’Z &S00 Shir ter was added

a td {4 kganedsl y. The suspension
Hgt%???ﬁ?iﬁiﬁﬁggﬁ€£agﬁﬂﬁy and the white solid forned

was dried under vacuumat 7 5 ernight. 3.72 g o f

the product (a white powder covered (92 %

yield) .. Preparation of 4- i codhno y - 2- nmethyl
aniline 9.22 g (0.02 nol)_ 4- Nei cosantky -. 2-

nmet hyl acet ani | i de was ed in a so nof 183
g (0.45 nol) sodi um hydroxilde in 3 0 er and 40
m | et hanol . Uﬂdﬁmﬁtﬂlri'g i™ was heafed>fo Peledierand

k fl
|$3L|ge9y§?én %ég£%§g1 L”#%fégg%xgeﬁu%&kﬂg%&MQlln@hﬂﬁﬁ

our over
crisshedd gadeandtstifn@diith 2.3 g (14 mmol) 2,6-

diacetylpyridine in the presence of 29 g 4A molecular
sieves in 250 ml of refluxing toluene for 20 h:
Subsequently the compound was filtered while hot, and
volatiles removed from residue under reduced pressure. It
was then washed with hot ethanol (300 ml) to give a
yellow solid, which was dried in the vacuum oven (9.1 g,
69 % yield).

1g-NMR (CDCl3 after dissolving by heating) & 8.37
(d, 2H, Py-Hp), 7.86 (t, 1H, Py-Hp), 6.82 (d, 2H, ArH),
6.75 (dd, 2H, ArH), 6.6l (d, 2H, ArH), 3.95 (t, 4H,
CH70), 2.36 (s, 6H, Me), 2.12 (s, 6H, Me), 1.78 (m, 4H),

1.0-1.6 (m, 68H ), 0.88 (t, 6H, Me).
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Filtration of the white solid product and washing with
2 x 25 m| deionised water afforded a product, which

woaeostwixd in the vacuumoven (5.4 g , 67 % yi eCTEP2005/051316

Preparation of 2 ,6- bis [ (4 - eicosanoxy - 2-

met hyl phenyli m no) ethyl] pyridine 10.0 g (25 iranol)
4- eicosanoxy - 2- nethylaniline was reacted under

Bl dd g Wt B£22369b{ 4 f1-ATDI9i chfanoxgi-aeet yl pyri di ne

i thepresence of 2 9 aA WDL?Q%k?r i.eve |ndg50 m

[mey Hy s U3 NOAE LBl BIRE1 DL W L Olig 4 y—t he
co qﬂgg was filtered while hot, and volatiles renpved
f i due under reduced pressure. It was then

washed wi th hot ethanol (300 0 give a yell ow
solid, which was dried in magven (9.1 g, 69
%yield) . 1 H NWVR (CDCl 3 afft er'¥di sgol vi ng by
heating) d 8.37 (d, 2H, Py- Hm)d:"e_l.— 6 (t, |H Py-

Hp), 6.82 (d, 2H ArH) 76575 (dgdN_2H, 6.61 (d,
) ( H)O),(el% (s Me) (2.12

2H, ArH), 3.95 (t, 4H,
(s, 6H M), 1CIHMO 4Ry, 10 - 1.6-{m>~68HPCnte 88

t, 6H, Me).16 73 P tion,of.2,,6-bis[1- (4~
éi cosathyIz‘g QQ'%W%HSL mlfi-’lgghglﬁ(lﬁ(%f%%fg%ilor}lgydizhe
i[ {'ngh%%bﬂmeﬁiﬂiﬁﬁix‘i’@) SO 1@y rit@neywé . ARacmed JurRies- bi s

-ei cosanoxy - 2- nethylphenylimno) ethyl]
pytidichngwasth eadt et urtes §‘F‘P|15)i ﬁag 2 tht 350 rr%f](o. 28

?ggtgég%g%égkg?%g%éﬂ%&éﬂé¥y %%%”%%Qaﬂg hguigea@réhﬂﬁEht

temperature. The resulting green suspension was
centrifuged, and the supernatant decanted. Volatiles were
then removed under reduced pressure to afford a green
powder (54 mg, 42 % yield) .

1H-NMR (CD5Cly, broad signals, selected data) & 78.2
(24, Py-Hp), 39 and 31 (1H, Py-Hp) s 19.5 and 16.8 (6H,
MeAr), 40.9 and 41.2 (2H, ArH), -22.7 and -26.1 (6H, Me).

Tts solubility in toluene or benzene-Dg is estimated

at <1 mg/ml at 20°C.

Example 12
Preparation of 2,6—bis[1~(2—methyl—4—eicosanoxy—5—

isopropylphenylimino)ethyl]pyridine

CxHe— O O-Catar

The title compound was prepared by condensation of

2—methyl—4—eicosanoxy—S—isopropylaniline with 2,6~



tenperature. The resulting green suspension was

centrifuged, and the supernatant decanted. Vol atiles
woroEs/ésn renoved under reduced pressure to aPCome2@s/051316

green powder (54 ng, 42 %yMeld) . 1 H NWR (CD2C 2,

broad signals, selected data) d 78.2 (2H, Py- Hln ) ,

39 and 31 (IH, Py- Hp ), 19.5 and 16.8 (6H, MeAr),

4Qh%c%ﬁ@l@%r2dﬁaé|lﬁwtﬁe pr&ebnteadd 4A2ﬁole66kbrN@ieves
Its sol ubi in toluene or benzene iS estim

tlrkirq%ﬁlﬁﬁlngt toppene Eamdl 98 Spr é&g‘rl&?ff&ﬁ 5P Ehe
| drh tichl o8l hybiétfi F@S@irﬂbé)én%x -2-
| sopropyl phenyl i m no) ethy yridine The tit|e
campdurehray 1prépa) eghigy) Iéiblfﬁfgﬁéeat i9GF CE P2nBbRYR - - 4-
5 rcosannx thSengsgpﬁggﬂ%fﬂ4lﬂ§3%dﬂ 1so ropylaniline
2, 6-di acetyl pyridine In the presence of ,R P/ecu | ar

Si eamllabheefﬂr@m ﬁgetlgl, uBekf terhrEg ek s 26§|8n?<ﬁaple§fftio

r at.i on, -
reCHo BRERTR0) “EehoPR Sy P T 2 AR g s sanory
To5¢i§ﬂ%ﬁﬂp¥xémﬁa§mylby ég??ﬁlam@oﬁsof g@@pmggwpa@mpupe

avajl able fro

Thbe NTRS 150 Gy AL 1680 FER T e o) roetion
B e e T ound by al Kyl ety o of “‘3 o hydr oy o

am no grou 0 0 r

gr@H@u}%yoﬁgaé‘@tq%rf%Cttﬁo)illa%rﬁ ‘é‘i”co%]al?ﬁelaaﬂ'd'f a‘ﬂ%%%ﬁve*

r ?HQ%’@J:nS’édt AseitlorgbeuRn-ei cash siex f-unatd nalargnaug..

simlarly to the above - described preparation of

4- ei cCoOSBIMaYR - ( c23cmej hyl anBBl n@, 2HLI—|—B§NRIH(GDCI 3P dtg. 38,

(d, 2H, Py- Hm), 85 (t, - Hpg 72 (s 25H

Ar Py HB) 566 (82 H, 2/idr+|)ArH3 9§ ?@ 4, % -95 '(t,

15 4H, CHp0), 3.15 (m, 2H, CH), 2.36 (s, 6H, Me), 2.11 (s,
64, Me), 1.78 {m, 4H), 1.2-1.6 (m), 1.2 (d, Me), 0.88 (t,

6H, Me).
Preparation of 2,6-bis[1l-(2-methyl-4-eicosanoxy—-5-

i3 isopropylphenylimino)ethyl]pyridine iren (II) dichloride

Newooph e
f€
cl Cli
CaoHa— O O—CxoHus

20 The iron complex was prepared from 2,6-bis[1-(2-
methyl-4—eicosanoxy—S—isopropylphgnylimino)ethyl]pyridine
and FeClp in dichloromethane.

1H-NMR (CD9Clp, broad signals, selected data) & 75.9

25 (2H, Py-Hp), 42.0 and 41.2 (1H, Py-Hp), 21.3 and 20.2

(6H, MeAr), -12.4 and -20.9, (2H, ArH), -26.0 (6H, Me).



10

15

20

4H, CH2 O, 3.15 (m 2H, CH), 2.36 (s, 6H M), 2.11
(s, 6H M), 1.78 (m 4H), 1.2 - 1.6 (m , 1.2 (d,

woORd5/00088 (t, 6H M) . Preparation of 2 ,6-bPeT[EP2005/051316

(2 -methyl - 4- eicosanoxy 7 5- isopropyl phenylim no)
ethyl] pyridine ir@ (11) dichloride The iron conpl ex
was prepared from2 ,6-bis [1 - (2 - nmethyl - 4-
ei cosa o ReRY lgpheny khal éd@éBYié gyinidiend n
and Fegﬁ%¥ﬁ %lé%fgggnethéﬁg y NRR 2 G2, broad
sicglmglzs,lenﬂmcm@r}daimaod sz@naleszePgeteHm JaD). @ &5d
1.2 (IH, Py- Hp ), 21.3 and 20.2 (6H, MAr), -12.4
an®y-2Q) 9, 28 2Reky)H) ,—37 210 -(6H, Me).After renoving
the CD2Cl 2 the product is soluble Do 1.H NVR
(very Bitadosiihhtisy %&ﬂ?ﬁﬁﬂﬁfedgFa%eacggg(E®‘lﬁﬂesgﬁmﬁged
( MRAL), 103ﬁggﬁ@)at ddcsolubility in toluene or
benzene - Is estimated at ca. 10 ng/m at 200C .
E@ﬁﬁmgigﬁiiﬁﬁﬁ@hiéiiﬁﬁa_Preparat|on of 4-propoxy - 3
re a&%%@% aget ani | 4,0 Rfy14cehydi OXye- 3

~ ronopr opane
(1 49) and 4.8 ¢ potaSS|un1carbon te was refluxed in
acetone (50 m) for 16 hours. eaction m xture was
poured into water. TheMysP i sol ated by
filtration, washed with wat nd dried. Yield 3.8 g
of 4- propoxy - 3 ,5- diphenylacetanilide. 1 H NW
(CDCI3) d 7.1- 7.7 (m ArH o(t, 2H, CHO , 2.14
(s, M), 1.16 (m 2H, CH2) .49 (t, 3H, Me).

Prepar ati on of 4- propoxy - , 5- di phenyl aniline To

4-propoxy - 3 .SosdyPRenylases anili de {323 ahitase

(3.45g), l-bromopropane (l.4g) and 4.8 g potassium

carbonate was refluxed in acetone (50 ml) for 16 hours.
The reaction mixture was poured into water. The product
was isolated by filtration, washed with water and dried.

Yield 3.8 g of 4-propoxy-3,5- dlphenylacetanlllde
lg-NMR (CDCl3) 8 7.1-7.7(m, ArH) 3.10(t, 2H, CH0),
2.14 (s, Me), 1.16 (m, 2H, CHp), 0.49 (t, 3H, Me) .

Preparation of 4—propoxy—3,5-diphenylaniline

o

Q

To 4—propoxy—3,5—diphenylacetanilide (3.8 g) was
added 22.5 g NaOH in 30 ml Hp0 and 40 ml ethanol. The

resulting mixture was refluxed for 16 hours. The reaction



added 22.5 g NaCH in 30 m| H20 and 40 m et hanol
The resulting m xture was refluxed for 16 hours. The
woeearstoweTni Xt ure was poured on ice. The producPCWER2005/051316

isolated as an oil after washing with water. 1 H NW

(ecbd 3 ) d 7.3 - 7.7 (m 10H ArH), 6.68 (s, 2H,

ArH), 3.61 (br s, 2H NH2 ) , 3.06 (t, 2H CH20O),

m%gt&fé @5% gfdhred or0.i48 . (tThe3prodfgt . wik epaylatieen aaf an
(2 6- trimethyl phenylimno) ethyl] - 6- [1-

(@llpﬁéﬁéiywas@lmé Wld:lhpl"l’é‘ﬁﬁlrphenyl i mno) ethyl]

di I I
e%/H/I i ES éMR[ t%?éf:ﬁyﬁdl gl ne (ZI thy ei&y rfrlaol and
rﬁ opgxgh(b;_s ﬁhe'ﬁﬁﬁn' ki, @@ ((43402gg CI:L 045 ir, qgol()n

vvere di ssolved in 50 'mI| “o0'f toluene. To th

solut tany , 4R 4@l @quizar, megves were added. After

st andi ng for 1 day the m xture was filtered. The
s@irepatrandsnr effoel (2 .\Aa&:drlméhwéﬁhéwlmmo) ethyl]-6-

such. 1H-NI\/R(CDCI3)d845(d, | H, Py-Hm)

8.37 (d, IH Py- Hin )/ 7.8%(t, |H Py- Hp), 7.68 (d,
4H, ArH), 7.1 - 7.5 (m H) 0 (s, 2H, ArH),
6.87 (s, 2H, ArH), 3.17 kt, 2 2.52 (s, 3H,

Me), 2.30 (s, 3H M 2.23 (s,
Me), 1.20 (m 2H, , 0.54
Preparation, of 2- [1 - (2, 4,6
trinmethyl phenylimno) ethyl] -6 1- (4 - propoxy -

3,5 - diphenyl phenylimno) ethyl] pyridine cobalt [I1]

chlori X g0+ 28k PRy 1 p 1t APSIHield e hsaliwei-on of
675 wgdzsl mnar?eqlﬁ m l% %I oronet hane. was added

148catyy QOGHiiine 16 8ﬁ1 mav ch+ 3% ome hanendrife Hﬁ%’ﬁfﬁ’egv\és
Stér£§§%§fﬁn£¥1333%ﬁio mg, 1.45 mmol) were dissolved in 50

ml of toluene. To this solution, 47 molecular sieves were

Me), 2.02 (s, 6H,
o3Hh. Me)

added. After standing for 1 day the mixture was filtered.
The solvent was removed in vacuo. The residue was
crystallised from cold ethanol. The product was isolated
as a yellow treacle (700 mg) and used as such.

1H-NMR (CDCl3) & 8.45 ( d, 1H, Py-Hyp ), 8.37 (d, 1H,
Py-Hp), 7.89 (t, 1H, Py-Hp), 7.68 (d, 4H, ArH), 7.1-7.5
(m, 16H, ArH), 6.90 (s, 2H, ArH), 6.87 (s, 2H, ArH), 3.17
(t, 2H, CHp0), 2.52 (s, 3H, Me), 2.30 (s, 3H, Me), 2.23
(s, 3H, Me), 2.02 (s, 6H, Me), 1.20 (m, 2H, CHp), 0.54

(t, 3H, Me).
Preparation of 2-[1—(2,4,6—trimethylphenylimino)ethyl]—6—

[1—(4—propoxy—3,5—diphenylphenylimino)ethyl]pyridine

cobalt[II] chloride complex
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The solution was filtrated. The solvent was renoved in
vacuo. The resulting brown product was washed wth

woenisanes71i sol ated by filtration and dried in Patw®2005/051316

Yield 700 ng of cobalt conpliex. 1H NVR (CD2C 2, broad
signals, selected data) d 103.0 (IH Py- Hn), 98.5
(IH, Py-Hm) - 18.1 (6H, ArMe), - 62.8 (2H, ArH . Its

solubility in toluene or ene - Dis estimated at
<l ng/m at 20 OC . a 4 (Conparative)
Preparation of 2- [1 - (2, N4 6 trlyl phenyl i m no)

ethyl] - 6- [1 - ( re&y
di phenyl phenyl i m n thyl% cpyrl e The title
conpound was pre nden sat’l oo 4- hydr oxy -

3,5- diphenylaniline with 2-
trimet hyl phenylimno) ethyl] - acetyl pyridine,
prepared according to the nethod>~aisclosed in

W02/ 28805, in toluene, using 4A _nol ecul ar %leve

si mi | afliny ano inREsbalEOgRERFS b%cFO&r“é?ﬁé’PaPIfoﬁ gf mg_djjmine

| 6 &rr
P, 2 SASLRARRRONA Ll 1y ppal Beck B e

14t dﬂﬁﬁﬁﬂg@&gk&bn@ 8TA3 fidturd MasPytiMmed ﬁos 35 (ayrs.
IH Py- Hn) , 7.90 62 (d

ﬁw?»e qpkg;qu viaR anpﬁatqd4§¥Qan%ﬁ¥eq&,ﬂfs 6é§6vfd in
ZWaéaﬁcw "I‘h@ %%sﬁﬁt(l%’d gélbwl\/b i—’ocﬁ.ictg g«as'&lvlaslﬁh)i w2tR8
S 1

S, 6H M) . .
Prpgatra;tq,or;wlaz_ed[ by (Eglt;_qa lOIil rq%tcﬁﬁﬂe&]éﬁylvlaﬁiuﬁo) Yield

1 domphivdroxy - 3, 5-
dlp eny? CﬁfenyqlglaltlH?é[)n et hyl ] pyr|d|ne|ron(ll)
di chl orljdeqr (CDClp, broad sighals, selected data) o

103.0 (1H, Py-Hp), 98.5 (1H, Py-Hp), -18.1 (6H, ArMe), -
62.8 (2H, ArH).
Tts solubility in toluene or benzene-Ds is estimated

at <1 mg/ml at 20°C.
Example 14 (Comparative)
Preparation of 2—[1—(2,4,6—trimethylphenylimino)ethyl]—6—

[1—(4—hydroxy—3,5—diphenylphenylimino)ethyl]pyridine

The title compound was prepared by condensation of

OH

4—hydroxy—3,5—diphenylaniline with 2-[1-(2,4,6~
trimethylphenylimino)ethyl]—6—acetylpyridine, prepared
according to the method disclosed in Wo02/28805, in

toluene, using 4A molecular sieves, similarly to the
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The Iron conplex was prepared from2- [1- (2, 4 ,6-
trinmethyl phenylimno) ethyl] - 6- [1 - (4-hydroxy-3,

wo-20aigpészny| phenyl i m no) ethyl] pyridine and FeCr/ZPRW5/051316

di chl oronmethane . 1 H NWR®BCD2Cl 2, broad signals,
selected data) d 82.6 (IH, Py- Hln ) 82.3 (IH Py- Hiln
) , 21.0 (3H, M), 18.5 (6H, Me), - 4.0 (3H, M), - 18
( s 2 A3 bn bES2solub2)4fe-in tol uene
o%ﬁggﬁ\;g%se?%bﬁ%%?pesti e e 0 e
catamyshslph@m71imﬂnqﬁgrhﬁéﬂaﬁyé%‘ggﬁﬁEQFRFXE%nPT n the
di,nerizat| Ol (o LORig¥peri ments bel ow was
sgépu?nn?éf)fr?g fglwcg%{gﬁygq????fallﬁgr onet hyl ) phenyl ]
bor at e( Naf#k F)cutchased . igom ABCRI Gyt i, Qo 1835 (d,
Kar | sruhe, Germany and was used as such to transform
t ha,selulle, t7ansi (i orikveta-Hpyri di- A8 {dii filneAri), 7.50
catal yst precursor to a cationic transitiop ne
cdttal Y&t BsHpl eX; 42i therthy AdEpar ét‘ggpl‘(épaggt i%ﬁk)a’s 6.83
described Ve, 0f, by i Si ,prepar aki, 0pHj usé) pra Al
to(ssadg?lt’i g%QZf %_I:]52a| ﬁsrﬁ EHdeaelqkyl or gl uni an)xane . The
seegndHyr Meol, elly 98ppsi e cdldat al yst used in the
exper | ment.s bel.ow yas se] ectigd fdi Qi piediyfhRdnpsayy1] -6-
al-urrorare—(VMAD—where apout 25% of { he_met ngl_ ,
gr QUPEt -3yl roa-ac Bdd tphén y spiritydl ingmel e hYRNRIE 1 A8 | fhron
héptane_( AIO] 5 6.429% ), avail able from AKZO - NOBEL

) UCE Anersfoort, The Netherlands; nethyl
al um noxane (MAO) in toluene, supplied under the

tradenanme Eurecen AL 5100/ O batch: B7683; [A] =
! ©

The iron complex was prepared from 2-[1-(2,4,6—-
trimethylphenylimino)ethyl]—6—[1—(4—hydroxy—3,5—
diphenylphenylimino)ethyl]pyridine and FeCl; in
dichloromethane.

1H-NMR (CD,Clp, broad signals, selected data) 8 82.6
(1H, Py-Hp), 82.3 (1H, Py-Hp), 21.0 (3H, Me), 18.5 (6H,
Me), -4.0 (3H, Me), -18 (2H, ArH), -31.3 (3H, Ar).

Tts solubility in toluene or benzene-Dg is estimated

at <1 mg/ml at 20°C.
Co-catalysts

The first co-catalyst compound used in the

dimerization or oligomerization experiments below was

sodium tetrakis[3,5—bis(trifluoromethyl)phenyl]borate
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4.88%t, TMA = 35.7 wt % (cal cul ated) , nol ecul ar nass
= 900 g/nmol and [AI] 4.97% w) supplied by Wtco GrbH,

weeoglaeren, CGermany; and trimethylsilyl nethyl PCTmP2US/051316

Me3Si CH2Li, 1.0 M solution Mn pentane from Al drich.
Exanpl es 15 - 23 Catal yst system preparation for (co)
- oligonerization in a batch autoclave In a Braun MB
289;@;@@)/ bexchdsed ransd hiseR BRbAI & COOPL®XKaZksibe,
(2,4, 6- trinmethyl phenylimno) ethyl] - 6- [1 - (u4 -
eleosanpxynd s 515efl pﬁ”ﬁeﬁwcﬁhéﬁyFFﬁ?%’B‘?r%thﬁ]s‘ﬂ ble
p)érlglig].'{] 141 | ori de.compke |
Cealatybh Weldd loRil HlTa RIS F?ntﬁ%ftet St e
E))Arcraltdb_nécchr@mumcpn g talr icelipdyFHeCoRPex 6-Shikey PY

- _eicosanoxy -.3 ,5- df h LT al ]
pf,ﬁpaﬁfﬁg% Pﬁﬁp%fﬁl%r? chi girel%g:gq%lte 9 p?gg},!leygggg%t%?%ﬂu
MPdlepairatlibe puesepceovrabsieriteonf odnanppt onl el kyl
equi [il ol ar ampunt of sodiumtetrakis [3, 5-bis
[ 195 PHUBrBREERTE) phenyl] borate (NaBArF) (see Table 1
)seiot \L/J\?n%h'l%l ?g@gnu??g gbﬁ?lﬁy tg;iéiﬂiedan:d—saabégsbyuaed in the

_ Tol uene ypi ca about. 10 m) wa dded.

ParpegtimeRéSe PSSPt W%ﬁss%\%?“et & O t?we > o

ol i gomgjZat ikQNmEeaGE | 9DumdRdrenegMMpe) wherein about 25%
oligonerizations ina 0.5-litre batch auto%I v
O ¢ fydrer imedhiydn IERPEFI AERLLCRIAES D&iftEr ned Pﬁyi greups -

|1, sheel, aucechave agyl pnediiid) | askelseoel pgn axzo-
Wi a ‘heatingrcooling bath éex. Jul abo, nodel no. ATS
- WOBEIarthemitaadlsi BeNgash8ers @9 tanFheatNEtES T IPRASF der

to remys htyrla%(ai%mqgowghgr (ﬂﬁ@fﬂ {46 J18RGOr supplied under
the tradename Eurecen AL 5100/10T, batch: B7683; [Al] =
4.88%wt, TMA = 35.7 wt% (calculated), molecular mass = 900
g/mol and [Al] = 4.97% wt) supplied by Witco GmbH,
Bergkamen, Germany; and
trimethylsilylmethyl lithium, Me3SiCHpLi, 1.0 M
&éolution in pentane from Aldrich. *

Examples 15 - 23

Catalyst system preparation for (co)-oligomerization in

a batch autoclave

In a Braun MB 200-G dry box the transition metal

complex, 2—[1—(2,4,6—trimethylphenylimino)ethyl]—6—[1—(4—
eicosanoxy—B,5—diphenylphenylimino)ethyl] pyridine iron
[II] chloride complex, 2,6—bis[l—(4—eicosanoxy-3,5—
diphenylphenylimino)ethyl]pyridine chromium [III]
trichloride or 2,6—bis[1—(4—eicosanoxy—3,5—
diphenylphenylimino)ethyl]pyridine iron [II] dichloride
(typically about 22.5 pmol) in the presence or absence of

an approximately equimolar amount of sodium tetrakis([3,5-
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it was evacuated overnight at <10 Pa, and 700C . The
reactor was scavenged by introducing 250 nml tol uene,

wORMS(000831g sol ution) and subsequent stirring AaCT/FPO05/051316

under nitrogen pressure of 8.4- 0.5 MPa for 30 mn.
The reactor contents were discharged via a tap in the
base of the autoclave. The reactor was evacuated to
04 sk Pai angot ersad; Wighendanr exiraatelyaBREF M (dee Blabdre

and/ or 1- pentene and/or toluene (see Table .l),_ heated

t 3)40%6€ BRhACH eSSt i BeF S té?h%flgn%egge?hk@) ot eselrE

| Adh aahed (Eppiedl By hbohilsmist waki B@dean aparmtodDfthese
MAOC- solution (see Table 1) was added to the reactor
wisch uthenai devt tetdiee thnoligrartvorbhe”i FFRCHET was
12 i1 chie (MO 51 50t st O0hdidrist ad wi bhst ol ueaepdocrt
was—Tnjected and the [ njector systemwas rinsed twce
vmatl::t_wlméfe%ol uene) and the stirring at 800 rpm was
contin QL ] ut . JERle rof | yst

syst em_légr gBa?égQ%glﬁgs%%eb%dgegbove e\f/gspiégtg?glg%%ejﬁi aﬁt%' >
t el tstd rstedlr eatdolavsi eguimpddjvddhi oackest earhits Wi 2

aid of, toluene (the total vol.u i Qj eqd wa :
t Readda/pep §8isu$?%1i¥ % 1 e%lavr%n’eci'hq{oglgﬁeﬂg't%rézaﬂ s 2
lerrlﬁq{ieﬁa/@@@)tsh@%ﬁjaecim systiemawas rinsed twice with
ol uene) . e initial |oadi f the re 0

about 180 o3| pRaGEBPTR GHYToT q{)?’ﬁ%ﬁé. I%'Fﬁlél gﬁ%i %?%%éor’
of ; ¢ hey Catalvate8yshephigrtl 48kin ) exdt Hefm. The
(generally some 50C ) , which gne_rall re cteeq a
RS PR T NS ﬁCEVﬁPﬁﬁgebénﬁn%% 45wl 5@ oluene, MAO
es [ : t t ; °
T A TS o a! SUBSEGAMLE AMEAINGS W G07C under

nitrogen pressure of 0.4-0.5 MPa for 30 min. The reactor

contents were discharged via a tap in the base of the
autoclave. The reactor was evacuated to 0.4 kPa and
loaded with approximately 125 ml l-butene and/or 1-
pentene and/or toluene (see Table 1), heated to 40 °C and
pressurised with ethylene to the préésure indicated in
Table 1.

Whilst stirring, an amount of MAO-solution (see
Table 1) was added to the reactor with the aid of toluene
(the total volume injected was 12 ml: the MAO-sclution
diluted with toluene to 4 ml was injected and the
injector system was rinsed twice with 4 ml toluene) and

the stirring at 800 rpm was continued for 30 minutes.

0.20 umol of the catalyst system prepared as
described above was introduced into the stirred reactor
using an injection system with the aid of toluene (the
total volume injected was 12 ml: the catalyst solution

diluted with toluene to 4 ml was injected and the
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After consum ng the desired volune of ethylene, the
ol i goneri zati on was stopped by rapid venting of the

webtsioeessl decanting the product m xture into RCT/EP2005/051316

collection bottle using a t&ap in the base of the

aut ocl ave. Exposure of the m xture to air resulted in
rapi d deactivation of the catalyst. After addition of
n-ikgpedtbenzepechiOuds Bilsdl Jtvasd ntiehndl mit aottaegeX 0 The

the crude _product, the anount of the C4- ol efjns

anidifdalt yoaeleg, o BhetR G (RS ﬁ&?u&e(iggnﬁnhe@i%ﬁ_
a8 oo gkapbByuedde Schul z- Flory Kfactor and its
standard error were determ ned fromthe anounts of C -

C28 ol @fengdgytienrefstion etfayei’s Svadcgeseprbbgdi i an
delaldnd V&Qe%lké@@}?“soxﬁé ?fngdr)h,e Wi Zenelh@ly Keached a

f act or t he _t ot_a anbunt o -Cl00 olefins is
cataulmteditbivofpehsate dnd Yassesl igvesabyi egrablyshment

t he. vol ati | e n j uct: | N
e AL el B STE 0 g i e ompp ToEy
of usi Af tehr avnsmméayatstdesl sediivalime eduieppadene, the

litre steel autoclave has been used, .l0 em | arl

t o° %%O%F@_-%lé’élsé’?lsbﬁ OB}?%%gb FERS ‘?eﬁig%%‘.gé?ﬁlwilcb?e d
aluéQWPé/r@h , }Mﬁd&n&@ﬂgﬁthefpf@ﬂmmiﬁd%isﬁlouhi onlaadtion
al so n- hexyl benzene (as. an jnternal standar , th
stRPEtEt WHeY do)ar P BBﬁe]P?i%\t‘?gntrbﬁ* a(ug:oo)cq)‘w’we‘a‘%Xpogure
- POt VRS iAo tRAat -ORe 300t SAbSEQHEHd Yemitivaiched of
at the conditions, decribed in Table 1 .After
cohBein$agR ¥R -desi red anount of ethyl ene the reactor

was rapi gl ¥y CORIi8d o0 oFORIMERYPBEAELHE [®. FHINISNg3eas
evaporation of the volatile products,
internal standard to the crude product, the amount of the
C4-C30 olefins and purity of Cg, Cig and C12 olefins was
determined by gas chromatography. The Schulz-Flory K-
factor and its standard error were determined from the

amounts of Cg—Cpg olefins by regression analysis, as

described in detail in WO 01/58874. From the Schulz-Flory
K-factor the total amount of C4-Cjgo olefins is

calculated to compensate for losses in particularly the
volatile 1l-butene during product isolation. The
experimental data is reported in Table 1.

In the case of using chromium catalysts a similarly
equipped l-litre steel autoclave has been used, loaded
(similarly to the above-described procedure for the 0.5~
litre autoclave) with 300 ml of toluene, a MAO-solution
and also n-hexylbenzene (as an internal standard), at the
start of the (co)-oligomerization or (co)-polymerization
reaction and subsequently maintained at the conditions,

decribed in Table 1.
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particularly the butenes . The reacti on was stopped by
rapid venting of the ethylene and decanting the

wonroewot37Tm xture into a collection bottle usi ngCWEPAPS/051316

in the base of the autoclawe. Exposure of the m xture
to air resulted in rapid deactivation of the catal yst.
Since the reactions with ethyl ene have been carried

out i n Afe Preseisengf tra ded erdblartiandardetRylene the
hexyl benzene) and the products have been anal ysed b

t heeaire Wage SePitBed §aSlefrePai Wyt &ﬁ‘ﬂp@r@@ﬁfewﬁ%oé
i fmﬁwtr@fseé sév%fpto%{at&!alﬁi bei 60k afd 0L 11 BRI abl e

anount of the“volatile butenes can be established

Wi paoutciiarlng the bysenegr eBke offafialdfsiva sofstepged by

hi gher . ol ef.i.ns h | e 4584 4 Rnkhereasét
of ‘g%pjs%hﬁnzt-ln@i S?ng‘}estggp%%ﬁq%n@ ol efl nsgj. Thegr
expest usntialtdat aoldeptdvhdedtihe Tabireg B BelpownTABEEPase

1. Ethyl ene 0) - qliganer i ' ' 0..5 .-

| PFet %t%qa(é&gvl%i% PEsrEs of gEh‘% %—%tﬂzu,&A?“’e-air resulted
tr '&Heii‘p’icﬂ)rtﬁi%ﬂiaﬂaltﬁbnelblﬁythel- cBtalyst ( firice thed

ei cosanoxy- 3, 5-di phenyl phenyl j m no)_ et yr.i
 SRarFEONE ity SRy SheBarh: P B o S T e

si gi-batnsol 4bl & tiransin-ilostaRtakdcatahgsflbenzene) and the
systens. Exanple 21 O (2000) 50 7 Evens 80. 2 68 .12

7* proguEverhae ey analygedrby Bhe PR wigsgribad @aP

(001 8y 5t O QY 1R.:86068fegi ara) Ardod Gtk
Exanple 22”0 (0) (2000) 50 7 106.8 67 12. 4*E+06 0.71
(0i86)Yadfon, ia)n@s: rejjableggmgupt) of Sh%x‘éﬂ%ﬂ%lafab@ enes

gg)cagéé%)%%é%ofi.;t?e% vgﬁocl'%u% %gﬁgﬁﬁoté5u§3@- ﬂ@@ré"@si@_d()

Et hyl ene ol'i goneri zat] on using
2. Qnanykig, of- bhe fishq-olsifdpsanaxfeghog.-which can be
di phenyl.phenyl i ni no) - et yrdi.ne e pmwm 5 144
Cr PERPoERAERE Fod 11 o i siavsy 28t
olefins.

The experimental data is provided in Table 1 below.



initially | oaded with 300 m toluene, MAO and n-
hexyl benzene (1STD) . b ) Largely dinerization:
wounoenee7: 92. 8%t (consisting of 1- butene = 8C€TAEP2005/051316

trans 2-butene 5 = 1.5 and 8is 2- butene =1.1%u);
hexenes = 7.0%w (consisting of 1- hexene = 30.4, 3-
methyl-1 - pentene = 1.4, 2- ethyl - | - butene = 64.2
and internal hejenes = 3.49%wt),| degenes [<0. 1% and _
pol yet hyl ene (PHKE) <0. 2%v (jon tjotal product, |i ncl ugdi Ag
pol yethyl ene) . |c ) |Laf gel y{™di iBri zafj on}: butlenes £ &
70. 5% (consisti ng lof* I batene =|97. 7, trans 2- o
butene 10 = 4land [cis 2- |[putene 1.0%mM|); hegxenes| =
. 0%t Qco&pst iIng of 1- hexend - 50.6, [3- ngthyl-L ©
penteneg- 2-5et h)@ -4 -bit enf§ ={46. 0land ijnt er npl =
hexen%sg 6% ) 3 decenes [B | .|Fosd and |pdl ydt iyl epes
(PE) & on tjotal prjodudt, fncluding
pol yﬁhﬁen’é) . |d} Hexenes:| 1- |hexgne =|9& 8,| 35 3
methy® -G | & pentene % 0,9,|2- ethyl = I = bytene =
0.1 andgl5- ntenril |héxahesis= (22%u & by nahed € _| =%
2.9, dinteral C_Q =03, branghed U_z =39 and
|nter£1aI5C{,}2 ;t_a%r@(( e ) (co- |gl | go ér i Zat i pn.
of 1-,pentgne andsethyltene |@sing 1%0<n jof 1- S
pent ep me oltuene i n lagrati oSof (.04 Wv, instlead of ©
tolu eUaneI~30 fp| 28 94- |2, |4, 6- % o
tri hyﬂ phenyl i|rd nd) & Ayl - |6 [1- o(4- e cdsamoxly &
3, 5:;df*phé:hy| pfenyﬁim'*noj erhyt T pyridime Tronm {1}
di chl‘?_)rlid ed ), texene§: 18 |jhexgne ?7. 7, {3-, raethyl| - |
- perfenre = 156 2 eghyl 8-|9 -Sbufetge ¥ (EZ argl o
mterﬂhal% heo |g§e = 0. 3%t l&rar@@‘e@ €3.|8,5int éfnaf
C10 = 1.3, branghed (GF2 3 B.% and| i Rtcen nal Q127 | =
0. 9%t . Jy) cHept nes:| Thepti€ne |2 66. 0.~ 3- Setlhy? -| -
hexeré © 28 2bafd 2-let hyl - 1] - fentene =(3.8, |5
|nterr51al<r h&pt 8hgs = |l ol %t ;| 1- |nonene ={56.8,] 1-
undecene =16 |and [18d ry deceng =|5§ 84mt, H ) Cof -,
oli gomeEl- zati @gnlof 1-*butene and el hyl ene “usijng- 150
of 1-duten tol yepe i o a ratiq of 0.7 § v/v instéad
of t ugLneaan@Is mmlg 2- [1- (2, Jl, 6-
tr| hy;p nig if r n o)éethylg -{6- I - 4c8|co%§’n Xy
3, _p @eﬁylp‘y enyld m no) etihyl | pyridl‘n'e i r'on [14]
d chI@rladepl@l § Hesedes: |71 ﬁexiﬁng =90 0, | @
methy S| & penttend = 8.8, |- [8thyl & 1| <Bytend 0.2
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and internal G 2 - 0.9%. * j ) Co- oligonerization
of 1- butene and ethylene using 150 m of 1-

wouvenedi’ol uene i n a ratio of 6.67 v/v, insteadTaP2005/051316
tol uene and 34 nmol 2, 6- M#4s [1- (4- eicosanoxy-3, 5-
15_di phenyl phenyl im no) ethyl] pyridine iron [I1]

dichl oridg. k) |Hexemes: 1- hexene = 39.0, 3- nethyl -
I tpentere;‘: 3.3, 2- ethyl - | - butene = 36.2 and
integnal hexenés o= 19. 0% ; branched C = 77.0 and
inpetnal! ¢ © =16 Uponvrepl am@g a mnute quantltg'
(appr.oxi mat el y 1,05 equi v ents based on nol €5 of )
trgngition metal . ah»out:so\21 ma $ of the MAO €og T
cat alyst (generalgly présenff in abodt 300 nmolY wifh5ad
tranitVod et 4l Tcogpl @x ¢4 dn gehefati ng golpoupds §
sugh_as_sqdi_umit et r gki £33 5% b| s A BrEfF uokdrret hil ¥, o
phenyl 1 Zbdr &t e [( NaBAr FE, the, €electl yiEy t owagds 3 §
l'i pear @I Aha ollefd ns (q,s megsured by thes o 3- Co§, 5 o
1-Cie="and =C 1276 the regpective g9, L ,nSandyCi2-
fractions)| is gt |egst.don a<pargw thit ped exgegl me tgg
pef f &rri&d irgtkefgbsepg%wﬁv-l\%BArFo(ﬁegye agpl es 5¢-4
17) ¢ _Gn_gddi tijore off «Na leghe sdaleceiwit rbovvamdg
. : =) Q ] Q, Q,
l'i hedi a@pha; oljefd ng ibasgdg an@nut he)c €og ohebin yield
remblssgat leagqt Hn a:%ag) g\/ldﬁ Bhats of " tthe experlnemtvs
W Hhout—NaBArF-faddit]i DM, cas 1 & ol e ?:\‘fso“ﬁwthe |eLde-<ro
CAt C100 gl igomers arﬁiétﬁie?tﬂ,nﬁnave. nu -HtheQ
anpugt of e§ f qthy §ieé Tdnver 33% nﬁldof FeY =
(seefexangl € 15 fand 1§) 5.5 The Scht"ﬂ@ SR ory K- f&EcTof
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Flory distribution, described in WO 01/58874, is very

low, indicating that no tail of heavy ol efins
wWOCBIH/0@100) are being fornmed in either case. | PCTAR2005/051316

al so be seen that use of a 8educed anmount of MAO co-

catal yst with NaBArF does not detrimentally affect the

selectivity of the catalyst towards |inear al pha -

ol efins (see exanples 15 - 17). Another advantage of

the sol ubl e transigiorinmetal catal yst precursors is

t hat by using transgition netal conplex cation

geney ating comaoﬁnﬁs Such as NaBArF, al ternative

corrpound§° dapapl @ Bf t'rangferrigg a hydrocarbyl or

hy@rl—de gt @up t'oMAGE 0¥ MVAQ cal be enpl oyed easily,

sudhPas ang sugtgbtemcon'p@ugds known to those skilled

i ntPe arg @ fop exan‘pl% RGi @ FZn.or R3Al - The

et Byfiene aoki goﬁeﬁl Zad iton En@l orm®! yneri zati on, using

sohuble &G RITIP Tata) ¥t sSi B the Presence or absence

of oJNEBAr B Are Bl § ogsyr’?ar‘las @ ip Jable 1 (exanples 18
19) .‘L,lct i § h § ion tfe absence of NaBArF

the ol ub| & chpom unwcf;\brrp ext glwes rise to largely
dlﬁssef for?lmﬁ’tl af 1g-,3b41t efe {>908mE of the total

pr d_'ct)fafo a duerigvkr, nudbdr (TN) about one order of
ma,g,nl t udd Gowey, L;han_,fgr sifdilal Fe[ll] catalysts. The
1- >h(§’xen@‘ gont ents gf 2the ﬁeﬁsneg' ﬁis | ow (30.4%nm); the
predgm n%t@ prfgdgof er_l, ngf*2~H y¢ - butene. A small
anpuat ( ygathlen'e FF’E is formed as well
(i N Ewo E\eymeatmexperl nt& the armunts of PE were 31
angd 81 ng, & esp %’t,?i\be V\’/h‘é‘r,aasghe rel ative anmount

of,.,dﬁmsr@’ @ena d2 gHr ta@’[)gom
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In the presence of 1 equivalent of NaBArF the sane
Cr[11l] conplex also gave largely dinmer formation (1 -

woubeneoi7s 69%w of the total product) at a soRenWERR005/051316
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| oner TON. The 1- hexene cadtent of the hexenes was
hi gher (50.6%); a |arge by-product al so being 2-
ethyl - |butene. Furthernore, a |large anount (3.3 g ;

16. 49%Mt0pcaf rieipgh il es Uh ey e il glpyheRent PE) vi 5.
formed. Di fferpgntci aig Scannli1 ng (gcgltnori n%te(rs%( DSCI)n of ¥hg 0>

PEEEH RS Y SmePERAg PP At e 9 o4 S s itiggofctapeapr opbout

t X ' duct i,ned. | 2. 49 .

| N7 PARTR Lhe BTG -SOM AN d 835,47 AN .
Thevaee 300 gakeni gathod ofamd Phon @l@fli BSmp3HEhcasidn

pent ene and 1-butene, and ethyl ene, using sol uble

FeA919 3t FOPBOPRdt hauph ed®nidighn diedankéd sédB, NaBAr F
ang & 28 mi XA ) n

exalnp e 2%, Bg%ﬂbeggﬁ?gge%ﬁf%guct cﬁs@%@rﬁ'oag%
nuifbleadd voltef iteyardhi thneawi zples aledftink- dest maesiised by

- 0ld i sed, ynd dit | | .U
e e P T b L SE0AL [ M PRSBERS 1 7ePeR cao0
(Fa@aﬂm]tez Aactianspt abyst Weddk ad owder L@ehoknk! ow

propagation) the product spectrumwas surprisingly
di éfmpreimerfrsopetcfiatmefl tat @hy sdbdenceCaift NaBRrFo (bbe

catal yst syste onprising iron- conplex E , when
ca?’?ﬁ‘%’étesséi’t éﬁ7go%ri S| ng t he symnrer?ri cal iron

conpl exorK aaicd tisadofaNnaBARE ) Vighy dellege iatByntoRbrds
bg}:,ene unqre?rt%geﬁ % 2- | ns(;rti on into iron - ethyl,
bet+&RAd & oL gLdPRgPEES2- uRhyhe fotadypdRéin yield
f o vt 10N .2 tEX2BBkeS8n24 paBlwith that of the experiments

without NaBArF addition, as is clear from the yield of

Cq4—C100 oligomers and the turnover number (TON = the

amount of moles of ethylene converted per mol of Fe) (see
examples 15 and 16).

The Schulz-Flory K-factor and its standard error®
remain the same for the experiments performed both in the
presence and the absence of NaBAr¥., The standard error,
which is a measure for deviation from a genuine Schulz-
Flory distribution, described in WO 01/58874, is very
low, indicating that no tail of heavy olefins (C3p-Ciog)

are being formed in either case.

It can also be seen that use of a reduced amount of
MAO co-catalyst with NaBArF does not detrimentally affect
the selectivity of the catalyst towards linear alpha-
olefins (see examples 15 - 17).

Another advantage of the soluble transition metal
catalyst precursors is that by using transition metal

complex cation generating compounds, such as NaBArF,



Cat al yst system preparation for dinerization in a

batch autoclave In a Braun MB 200- G dry box, the 2-
wp2005(080374 , 6- trimethyl phenyliitiino) ethyl] PeT@P200%/051316

- (4 - eicosanoxy - 3 ,5- di7phenyl phenyli m no) ethyl]

pyridine cobalt [II] chloride tetrakis [3, 5- bis

[trifluoronmethyl) phenyl] borate, the 2- [1- (2 ,4,6-

tr eeehybpheaytompamdLidigable 65 tranéferr fiFasanoxy

- ?l D= di)g}?en | phenyl i m no) ethylﬁ%1 pyri di ne tobal t

[1 PYYEPERFIRFY idle GroPRet9- MpQ. OF MMAQ e¢dn be

- betnpl pheayda i dWlds an$- = = o) -

3 o5 d?phen | %g%yﬁm r?]c?) aS?h?F]J‘ t%?%?d?%@‘%‘g‘g%t ) to

di CRP8Ri Bkl bbemlix then aute pSrasekewpbe BbserkeZmoforamaAl.

a I bt el | mol.ar amount of sodiumtetrakis [3,
SePbi o [T 1TUIBFOm RIIPREGRT BB 2R ¢ Repbymerization,

(typinal bylwbostc 50 MMPDlcatagg§etiabherid . pMeseRUAGRd in
a Eass botile sealed by a septum Toluene (typically
abg fe16e rﬂ’% VeRAHg e otse pesuprEimgd mMixt Tatel ands

st i(ék@ﬂﬁ)i@ﬁ B¢ dRBsto)a hal fi s0hoheUrenfarin ofte absence of
t hesesol uti ons were used in the dinerization

exPeRRRENERS bt okl sAlgiremd e compll erer g e s onissd rtca largely
100. S3 kit 0 «JLmegizatio

oS hehe Rt MRRNE 1BsHhTRE ) ER At produce) at

autothaweveluippeet WTAN)j abket coel dndemi ¢ nagnitude

no5L00, S8 S A Xl TRORL P A5 )
avopdtenaces tdfe watemest he Leactd0 . Mast Kepthdind&idominant
ni%EggggtFgégﬁgnfiééﬁ;i—qegbtggetogn;mall amount (70 mg) of
15 polyethylene (PE) is formed as well (in two repeat
experiments the amounts of PE were 31 and 91 mg,
respectively, whereas the relative amount of dimers
remained constant).
In the presence of 1 equivalent of NaBArF the same
20 Cr[III] complex also gave largely éimer formation (1-
butene is 69%wt of the total product) at a somewhat lower
TON. The l-hexene content of the hexenes was higher
(50.6%wt); a large by-product also being 2-ethyl-1-
butene. Furthermore, a large amount (3.3 g; 16.4%wt) of
25 high molecular weight polyethylene (PE) is formed.
Differential Scanning Calorimetry (DSC) of the PE showed
a melting point of 127°C. Upon repeat of the experiment
the product contained less (12.4%wt) high molecular
weight polymer (DSC m.p. = 129°C).
30 The co-oligomerization of alpha-olefins, such as 1-
pentene and l-butene, and ethylene, using soluble Fe[II]
catalysts in the presence or absence of NaBArF are

summarised in Table 1 (examples 20 - 23). In example 21,



tenperature. Prior the experiment the reactor was
scavenged by introducing 250 m toluene, MAO (0.3 ¢

weabastwear) and subsequent stirring at 700C undeCT/EP2005/051316
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25

nitrogen pressure of 0.5- B86 MPa for 30 mn. The

reactor contents were discharged via a tap in the base
of the autoclave. The reactor was evacuated to 0.4 kPa
?%%m%o?@gt{@ 129%&@% Acfdzrﬁgoisvda;i olf ibdwasmbeadédoiwfins,

, L- but ene (grade 2.0, Hoek Loos) . and th
vva@lt‘?_élatléélfé%ﬁ) C URRATEAS A5 ﬁﬁf)o%ﬁgomﬁ%e?éga‘%%r
sqlyldt iR 56 % BhAUS 21Oy &@) was then added to the
reactor wth the aid of toluene (the MAO - solution
}/va_s i njlponedhet neei af chors ERetsedggeREPY e FRSEY!

WG U ROIBE1HE L O8R! Y alim Yo d 10~
anc?ctt%iw@}?istl I‘I‘(I na teSOOﬁ'r pér/nOévvas cyosn@t ?%Egda\fl\%fw6g Fadtor
m (Ldve profagatequl rebe apoedtc SPpantelun gRst RETRALAL)SHY
sol ution, .preparation_of ' i Sz de [ abgv was
[ n‘%’r%%ﬁfceé]& A8 ?h%gs ?r?%\%%aéc?dr ch%:hﬁggg% ?%J Sg?i on
sysiemy=af teistehat cohpri aj egt oromempilese®,t Hhea chhesyst

with 3- 4 ml tqgluyene (total contents of r 5
m §Ystem ‘%?&f@rllisc}ﬁgo?:g? h%y%‘&?‘éﬂf%"’fq slyrsotner%%?‘g’tégf‘t g‘dgur n
gbi%?%’le d@g@lia%&rﬂe%gemakgél &nt;&umBQ)f L-dhitehenasdeagbky

¢ y the thernostat bath, brjngi t he t,
babk2 TR aeRE iiaf (AP SBRATEFBRY: TPERRICY 081556 1650 1a to
Af b er i ADPUE 12, W $ortdl@igxper i ment was stopped by
decantihg the product m xture into a collection bottle

usErgmplenp?4 m base of the autoclave. Exposure of

thSatalyst system preparation for dimerization in a batch

autoclave
In a Braun MB 200-G dry box, the

2-[1-(2, 4, 6-trimethylphenylimino)ethyl]-
6—[1-(4-eicosanoxy—3,5—diphenylphenylimino)ethyl]
pyridine cobalt[II] chloride tetrakis[3,5-
bis[trifluoromethyl)phenyl] borate, the
2—[1—(2,4,6—trimethylphenylimino)ethyl]—
6—[1—(4—eicosanoxy—3,5—diphenylphenylimino)ethyl]
pyridine cobalt[IT] dichloride complex or the
2—[1—(2—tert—butylphenylimino)ethyl]—
6—[1—(4—eicosanoxy—3,5—diphenylphenylimino)
ethyl]pyridine cobalt[ITI] dichloride complex, in the
presence or absence of an approximately equimolar amount

of sodium tetrakis[3,5-bis{trifluoromethyl)phenyl] borate

(NaBAXF) (typiéally about 50 pmol - see Table 2), was

30 placed in a glass bottle sealed by a septum. Toluene

(typically about 10 ml) was added. The resulting mixture

was stirred for at least a half of hour. Part of these
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m xture to air resulted in rapid deactivation of the
catal yst. After addition of n- hexyl benzene (0.5- 3.5

wWQ 2905/09e891i nt er nal standard, to the crude prodect/EPRGVE/051316

anount and purity of C4 C &d C 2 ol efins was
determ ned by gas chromat ography . The results of the
al pha olefin, mainly 1-butene, dinerization

._ nly 1-but en . .
GUBF BT ofe et Bl Oh ‘Do RBASFON. 30 pEHOEREAL sed

belawsmal | - scal e dinerization experinent at anbi ent
te era&ure and pr essur e in a nltroen at rmsphere |n a
; cfin gimerizaliy iy 3¢ Sag— »atc- 3 ave

30 andhbhslﬂ@wté@ﬁoﬁ%éﬂ&de%sotqe&eepgsﬂaﬁh@d39) a 0.5

Activation_ (by alkylation) of the cationic cobalt
é@#ﬁpeﬁte@éna@t@@l%e £ iaped WAbspegkey spepiwgeiith a

[ b catsi-eni ¢ I bymd_
S5 OBeBind BaEOR, SALLROCHBATP B8 Dhpd 2 ana o
equibialedgrsobtirieet ayd SafAlesthyl |ithium

Me3Si L| nst ead of 0 hi e t
t hat gHg °¢a %\I % a‘c’:%%}d bé(\eﬁa%c |\/O% t\/elet' hﬁhg %\%&59 3
MO uE)damphetBGg(aseprél'ahhﬁe 20). 5. MReactiomoom

1- pent ene cat al ysed an activat cationic Co

TRt B Pherbe ACRGHTEVE (IR APgoBBR) TR

Ssldaﬁfe@l@eﬂeb§ehnﬁ§:odﬁbi@@t2K(Eﬁi’aercaatlweﬁe,1Maent(enﬁ @4 6
;. 65.7 mmol) was dlnerlsedtoamgtoure of line

ﬁ%lwnt)raﬁé §UPRARARE o A e Gdnd O( 5. BYGET Jiitrogen
ude orheptenesi gr heowai imanched eRUEbtyyontents

lﬁggggaggchagggg Sgélgn%gp(%ﬁlgge base of the autoclave.
The reactor was evacuated to 0.4 kPa and cooled to 20°C.
After which it was loaded with 120 ml l-butene (grade
2.0, Hoek Loos) and the reactor was heated to 30°C.
Under stirring, the MAO-solution (minimum 210 mg)
was then added to the reactor with the aid of toluene
(the MAO-solution was injected, the injector was
subsequently rinsed twice, bringing the total volume
injected was 10 ml) and the stirring at 800 rpm was

continued for 60 minutes.

The required amount (50 pmol) of the catalyst
solution, preparation of which is described above, was
introduced into the stirred reactor using an injection
system, after that the injector was rinsed three times
with 3-4 ml toluene (total contents of reactor 150 ml).

The addition of the catalyst system resulted in a
small exotherm (generally 3-8°C), which was easily
absorbed by the thermostat bath, bringing the reactor

back to the initial conditions.



catal yst, 2- [1- (2 ,4,6- trinmethylphenylimno) ethyl]

- 6- [1 - (4 - eicosanoxy - 3 ,5- diphenyl phenyli m no)
weobtslopozoyri di ne cobalt [I1] chloride tetraki SPCBEP2005/051316

5-51316 91 bis [trifluoronm®ohyl) phenyl] borate,

activated by addition of 1 equivalent of Me3Si CH2LI

(al kylation) , instead of MAO 1- Pentene was

conver hedctoabbiieay 1ihis/df ane Sxpdecaans aad dcalgoenay

(2.8t 2-propyl - |-heptene is the_main. branch dttl

i Gegentynganie cPEPIGGh LK YRt RECT A 883&?%&& ott-ie

anmpynts S PR ia%@dcilBvéabkgpdsurdhef the

plrllggﬁét? %Eeigngﬁlé:%%gfy&%c and NVR and thgpresul ts

ame xgivren tonaTabres Lt GABIE t2PiA gleacsigpfpon of the
di neri.zation experinments i n 0.5 - litre autocl ave

5 uﬁ%lé’&tubl e 2- 1- (2, 4, b- trimethyl phenylinino)
et hyl] aft@r biiditdonedfosanmsyibergens (0.5-3.5 g), as

di ph | ph [im t hyl i di b n

e e o t SO TRas i d iRy el Ehbupt and
| ubl.e t it t t ol ysd H &5i

it AL A S R el el it s SR

pyr. di ' I] chloride conplex and MVAO accordi ng
toChBtd?I‘Eaet.A%kﬁ[ﬁa' E.J Baralt, A J. Marcucci,

] U
10 6, 291, 788 BlesofltES0K Sbpt ehber 2PVALN 4 MRigdivyd-bptsne.
| 2 .6-bis[l - et hylghgpydi i mojaigthyl land in the
g;rgjrlﬂ?ﬁiez?‘?loonr{ g“bﬁp]e(r%ﬁﬁeg‘ré%dxékcoﬁpl ex and MVRO accor di ng
t odBtalled SiddripDigasoletakti cs 2003, 22, 3178 -

3183; in this case.the-.dj [.SO 58dd 0 S rgplhacedale
by the OFi YomerT5Sorrer Y gtglggéh% ?%Ua ng 53.1 mmol 2 :

: 6gbﬂin§r%ia1]:icﬂnﬁle>{miﬂid yde;mhe:ajzl ambhelt et ey iaTe!
cobalt [I1], chloride comlex_a Cc LY J2 B i

15 | LPresfure, 1ox ydhdhss ‘s“°§88g3‘"g22§,; %1%&%&%83_% ) e
| Nt@ePEEGEBSk NGs@X MR, ekanpdecoBSeavedthhaietaile
stepw se addi ti on of MAO (12 - ) ol | oned
by descadatierpnaf ®e HHGEIS g@l)é ég????ggg{‘af%t
pregytsar ighfl Hetiididdmtienidi mebaiat complek meedzatlisn be
onl'y started after addition to this % stemfo hé' %ggﬂ

of atché evatli dAFE1TH[RY |STERESSASYIREAT 27 [ 177 c(6 !

20 G-C}artli%g&ylsgggwj(l%g,np)ecgiih;)éh]en-t_ @f NMaBArf4 followed by
ei cosanoxy - , 5- dI phenyl phenyli m ng) __e[t EX‘l Lh 1 1ithium
py rdcdiing ovobdl £ faniveleny ife tefeYsE3, YsMmetnyY '

Me3SiCHpLi, instead of MAO or MMAO. This demonstrates

that the catalyst can be activated without MAO or MMAO.
Example 30 (see Table 2): Reaction of l-pentene catalysed

by an activated cationic Co[II] complex G

In an inert atmosphere (in dry box) in a stirred

75 vessel at ambient temperature, l-pentene (4.6 g; 65.7

mmol) was dimerised to a mixture of linear cis and trans
3-decene and 4-decene (2.8%wt 2-propyl-l-heptene is the
main branched impurity), using 11.3 pmol cationic Col[IT]
catalyst, 2—[1—(2,4,6—trimethylphenylimino)ethyl]—

30 6—[1—(4—eicosanoxy—3,5—diphenylphenylimino)
ethyl]pyridine cobalt[II] chloride tetrakis[3,5-



bis[trifluoronmethyl) phenyl] borate. e ) On a small
scale, using l-pentene and 2- [1 - (2, 4

wo@edasroveazt hyl phenyl i m no) ethyl] - 6- [1 - (4 PCI/EP2005/051316
ei cosanoxy - 3 ,5- di phenyl9ghenyli m no) ethyl]
pyridine cobalt [Il] chloride tetrakis [3, 5 - bis
[trifluoromethyl) phenyl] borate (cationic Co[ll]
c I caddit beraeé, 1aéxﬂwa%édﬂﬁ afddition
Nggg gﬁ%ﬁt@&{ Iﬁgi?%h g),dllnstead of Q 1- Pg; ¢
was ¢oaqenV@iﬁm¢)Qﬂrﬂﬂﬁsh§ﬁﬁﬁﬂréﬁ%kglaﬁhﬂnh' ‘ﬁ%g

(2. 8% 2- yl-1 - hert he |
|M69r|ﬂy?eaﬁﬁn%l¥ﬁir9ﬂﬂ¥ %Egn &llﬁggbgugyequai
%%F%Sc%na @T@é&bﬁ%ﬁrﬂﬂﬂ8d@& Qh@g&b&kfga?ept@m@eh@'the
so ubl e catal yst system, deri [ e
5 [ paippbrese eéuthpﬂfﬂeﬁw i3 &L St erT ‘8enFiné J(’hzabout
el%gﬁtn?%¥ ﬁa e @ heswl rhenidd @dmmhr&bbyllnpyabﬁen%
cO f |chlor|de conplex %@2 Fromth ? the
exanpl @he produckearerhANUPEIF GSe2pf NERUBPE
catlo Lc transi n. Iexes whi ch are forned
4%53 $& ag P%gtlgﬁ%%# %ggpneutral transition neta
conplex by addition of a stoichionetric anount of
NaBAr F, subsequently followed by activation with a
relatively small anmount of MAO or MMAO, a hi gher TON
on alum nium (MAO is obtained in conparison to a
transition netal conplex activated MAO or MMAO al one
(see Exanples 26 and 28) . The soluble Co[ll]
catal ysts have a selectivity to diners relative to
hi gher oligonmers, which is on a par with the non -
sol ubl e catal ysts described in the literature (see
Table 2 , Exanple 29 and conparative Exanple 26) . The
same is true for the head - to- head dinerization
selectivity, which affords linear diners. It is noted
that selectivities towards |inear diner formation are
much higher for Co[ll] catalysts than for Fe[ll] . W
have surprisingly found that the use of a soluble



TABLE 2: Alpha olefin dimerization experiments in 0.5-litre autoclave using soluble

cobalt [I1] cationic catalyst, either prepared
seperately or prepared in-situ, enhances the

weeb@sawidzity towards diners over that of doubl eciamreoos/si3ie
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-j p + g matches the fornmal oxidation state of the
transition netal atomM. 3 . Atransition netal

woansiess7according to claiml1l or 2 , wherein Rr2I/ER®5@51316

R14 are all independently sl ected fromoptionally
substituted C - C30 al kyl, optionally substituted
C4- C30 al kyloxy and optionally substituted C5- C20

aryl w thothenpsevésanghal iat ilseasbaenenat Ridn
R14 i.s optional |y subs%i_t uted Ca- G30 al kyl oﬁ%. e fuse of
t r &PHPHEn CREL AP L€ oA tH Qo EitAd ComBLaKAFL Wrich are

whergid aRb3 ardppisd eastiwie Af R %P@nﬁe8%§a9:€¥%ﬁf%iion

i ndependent | %/L sel ected fromoptionally substi
C25%itiyH comptronay | 30diibstn taft @d sCoictlomat kit oxyowrnd of

optyd IHy ' - . wth the proviso
a8, ! <BHRSLLLL AL STl My Al R R TR 2
sulrstliattitved yCdma CBOardunt aofy MA® orAMMRAnskht hOgheBtEIN on
coTLFi-SE0A00, LE AN 005 O Stk TRalabocd 4 cransivion
i naejrendenhbyesehectettdd emoOpld oAbl ¥154bstbkédt©ghmples
Cl-zgio %I %I , ﬁ?ti onal I])S/%subst ituted C4- C30 al kyl oxy,
hal“SgéRCand’ opt PeniP P ubQ il fatedysesohargia or R

t als@lefc@g@_tibzr tW¥ §1md¥s Ofe 1R iFQr Mod nhigRdr O1i&¥md AKeMhich
together with Rg forma ring and RO taken together _

wi tHF RPq3f 8 WLER nfhevRan 130 Uplsvicasad Hatsafeseried in
On%h%flB%enguﬁgd(§§%'ﬁéﬁﬁg'Zﬁ"ﬁ%&hpﬁ%b§b'EHHego srd3e

al kyloxy. 6 . A transition nmetal conplex according to
an@y@ﬁ@l@r 26 ai Foe 1sanee 4 spferusi For7 thRghaad-Rg-laead al |

in@ﬁﬂ%QqQQEHXn selectivity, which affords linear dimers. It
is noted that selectivities towards linear dimer
formation are much higher for Co{II] catalysts than for
Fe[II].

We have surprisingly found that the use of a soluble
cobalt[II] cationic catalyst, either prepared seperately
or prepared in-situ, enhances the seiectivity towards
dimers over that of double bond shift (isomerisation), in
comparison with the Co[II] catalysts activated by
addition of a large excess of MMAO as described in the
literature (see Table 2, examples 26, 28 and 29).

Use of the soluble catalyst system derived from
2-[1—(2—tert-butylphenylimino)ethylf—
6-[1~(4-eicosanoxy-3,5~diphenylphenylimino)
ethyl]pyridine cobalt[II] dichloride complex (0) by in-
situ addition of 1 equivalent of NaBArF (Table 2, example
31), results in a significantly higher selectivity
towards linear dimer formation (less isomerisation of 1~
butene to 2-butenes) compared to the Co[II] catalyst of

Example 26, which is described in the literature.
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selected fromoptionally substituted C - C30 al kyl,
optionally substituted C4-C30 al kyl oxy and optionally

weubsstaovari ed C5- C20 aryl with the provi so t haPCatEP2005/051316

| east one of R7, R g and Rg is optionally substituted

C4- C30 alkyloxy. 7 . Atransition netal conplex
according to claim5 , wherein Rg and at | east one of

R7 and Rg are independently selected fromoptionally
substituted C3- C25 al kyl, optionally substituted C4-

C30 al kyl oxy and optional9yt fudsti futed C5- C aryl
wWth the proviso that at |east one of R7 Rg and RO is
optionally substjtuted C4- C30 alkxlox
transi t PoRTARERF L Ubmisited sorerarnyhiehahy th;&ﬁaryllmlne
Cl %‘yﬁ_r;s._d;nEOMg WSS S%o%g‘}ﬁiélﬂ al,| %1§u§f‘§jA£nlljltr?ed fv3%ine

Kyl oxy group Is an ei cosanoxy grou

trangahdonanfﬁ@ltm@nmhﬁmuQQQQndb@gowo any one of

claims 1 to 8 wherein Mis Cr. 10. A bis- arylam ne
pyridine |ligand having the forpula (1) as defined in
claim1l wherein R- 15 ape as deflged in any one of
claims 1 to 8 and wherei hs< arylimne pyridine
ligand is not 2- [1- (2, 4, |nethylphenylln1no)
ethyl] - 6- [1 - (4 - Bico Rs

, b- dlphenylphenylln1ﬁb) e hylw
aryllnlnlo pyr iR ne gand haV|ng
defined in claim
defined in any one | ai s
defined in any e ]
net al conpl ex which k? a brs -

(1)
wherein R7-Ry, R7-Rg, Ri2 and Rq4q are each,
independently, hydrogen, optionally substituted
hydrocarbyl, an inert functional group, or any two of

R1-R3 and R7-Rg vicinal to one another taken together may
form a ring, and Rg is hydrogen, optionally substituted

hydrocarbyl, an inert functional group, or taken together

with R7 or Rq to form a ring, Rqg is hydrogen, optionally

substituted hydrocarbyl, an inert functional group, ox

taken together with Rg or Rq to form a ring, Rqj is

hydrogen, optionally substituted hydrocarbyl, an inert
functional group, or taken together with Rq2 or Rg to

form a ring, Rjyg is hydrogen, optionally substituted

hydrocarbyl, an inert functional group, or taken together

with Ry4 or Ry to form a ring, provided that Rj3 and at
least one of Ry and Rq4 are independently selected from

optionally substituted C1-C3g alkyl, optionally
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pyridine MXn conpl ex, conprising a bis- arylimne
pyridine |igand having the fornmula (1) as defined in

woleaismo@37herein, R _ 5,' X and n are as defi nedTiER2@syps51316

of clainms 1- 8 and Mis a t%ansition netal selected
fromFe and Co and wherein the transition netal

conplex is not 2-[1- (2,4, 6- trinmethyl phenylim no)
ethyll i+ feal d,=2c{ 4 31181083 ogen and optionally
3,85%53%;%&)% phé yﬁ n? no) ethyl] pyridine iron (Il)
chlwsitde ueeaptexcod3aryl t randity ¢akent sPgebhpr exd Whikie
is a [bis-arylimne pyridine MXp+ ] [NC~ ]%,conﬁl ex
canpRigi FQra bi singy| Wik pyked FOISEEERd haDi Ryl thyr™ @
formula (1) as _defined in claim,l wherei i .15,

P ng N@da?aé4a§a5%’?i F%%e%heranvillm@ng Tox %gkgi %sril}(% %(nd
and M. ransiti A sel ,e®frgﬂqu ngls
&P]ioﬂld}c{ié\lﬁgi ?Fo%gﬁ?ﬂ?g corrpllgl)(z‘Zt acclgr di ng tlg claim

120,803 dridi MR IsebR £ REaBOd at g-@g) deffkyledkyi;n any one of
claims 5to 8 . 15. A solution in non polar nedia,
particul ard \a arehentiahl petakbraterepPdcdredsreBnt, of -

at | east . ml.=- of _a ansiti rypﬁtaITgonI@\é,o,Ir
whreh 1 i\%brg’d-’ EP)’/I %Hf nggbgﬂﬁi%‘é MXi cgnpl éx of a
[bbs-pyylimne pyridine MXp + ] [NC~ ]g conpl ex, each

conprising a _bis - arylimne ridine. ]

f or mul & MRS iThEd fl\éﬁmg}La%wEé{a V\#g?esléné%g%% g?‘e

Rl R3n5i ¢ Sonlafdmad stemany ene of clainms 1 to 8 , X and

n are as defined in claim].and . a r

def i nedXi ks raliife ,Opéiﬁ&nﬁrlLng gug?ghgﬁ?yoﬁmﬂjer%ﬁ%@§/l'
alkoxide, amide, or hydride.

2. A transition metal complex which is a
[bis-arylimine pyridine Mxp"'][NC‘]q complex, comprising a
pis—arylimine pyridine ligand, X and M each as defined in

claim 1
NC~ is a non-coordinating anion; and
-
p + g matches the formal oxidation state of the

transition metal atom M.

3. A transition metal complex according to claim 1 or

2, wherein Rj2, Ri3 and Rjg are all independently
selected from optionally substituted C1-C3q alkyl,
optionally substituted C4-C3p alkyloxy and optionally -
substituted Cg-C2q aryl with the proviso that at least

one of Rip, R13 and Ryg is optionally substituted C4-C3¢

alkyloxy.
4. A transition metal complex according to claim 1 or

2, wherein Rj3 and at least one of Ry and Rjgq are

independently selected from optionally substituted C3-C25
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16. A solution according to claim15 in tol uene of at
least 50 ng mMl 1 of the transition netal conplex

wohersaoes7i he netal Mis iron or cobalt , in parPCTERR@S/051316

2- [1- (2,4,6- trinmethyl pnylimno) ethyl] - 6- [1 -
(4 - eicosanoxy - 3 ,5- diphenylphenylinino) ethyl]
pyridine irton (I'l) chloride conplex. 17 . A catal yst
sys1ieMm Cc apyiicsialgy 6apsviheued My 3¢ aisitliosy retal
conpl exes according to any one of clains 1 to 9 ; and
m s urens khesadBt iAnaedh§5 65 aFvk HE idaddaRaRv4sei shat

arylimne pyridine MXn_conpl s pr t -
::?%a%l é&%s%éﬁﬁo&ﬁ P@épag‘ﬂéng?g:\%%‘l rg%f(?spﬁtglda{lr?(la i gncgnd
sferrin ro r hydride toth
trg'ﬁbT Jl“iﬁltegrje?:zﬂ—\%too%a&g%f% ayco- catggloygt gon‘pgund
capabl en of y Ahsitdias! e adn cafp Dex adccer &
conpound crapabl el of tr_gns?erirbi n}éaﬂ h@%fg::gagﬁi aln)gfbne o
?iyiql}wes gl;] P 40 wmlLeéfethaB@i £18n He%%#%t?ﬂﬁ %’fjn&‘ﬂora(‘fi‘) R9
in e case ere a.[bhis- arylim Wl
L e TR Bk 10 e tent O tR L b AELEY e R
coapodyy sappb) eordfidr=ansf eubsngtatbyde peegbydlirloxy,
hydride group to the transition metal atom 18 A
cahallygensysd eopcornmlilst sgpstaFubre 65 D0 2T am % Rén

metal conpl exes selected from (i) a bis-aryliJn

pyr‘t!agﬁﬁetlﬂmtla%ﬁpwe‘sé} Rlor B9 Eérﬁ Bi E-l%?wéﬁmg Faken

pyridin i ga avj t .f arg! ' F R

C|gpﬁﬁfg?rmﬁéggi§6F$$QE§?%%D§25HH RG! LaREndebddnatkd Rrith
Rip form a ring with the proviso that at least one of Ry,
Rg and Rg is optionally substituted C4-C3p alkyloxy.

6. A transition metal complex according to any one of

claims 1 to 4 wherein Ry, Rg and Rg are all independently
selected from optionally substituted C3-C3¢ alkyl,
optionally substituted C4-C30 alkyloxy and optionally
substituted C5-Cop aryl with the proviso that at least
one of Ry, Rg and Rg is optionally substituted C4-C3p

alkyloxy.
7. A transition metal complex according to claim 5,

wherein Rg and at least one of R7 and Rg are
independently selected from optionally substituted C3-C2p5
alkyl, optionally substituted C4-C3g alkyloxy and
optionally substituted C5-Cg aryl with the proviso that
at least one of R7, Rg and Rg is optionally substituted

C4-C3pg alkyloxy.
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are as defined in any one of clainms 1 to 8 and Mis a
transition netal selected fromFe and Co, and (ii) a

wphoas/9ea7yl | m ne pyridine MXp+ ] [NC ] g conpl eRCT/EP2005/051316

conprising a bis - arylimm8 pyridine |igand having
the formula (1) as defined in claim1l wherein R - 15,
X, p, g, and NC are as defined in any one of clains
2 go 8 ;@ﬂ-_q;aMsllil@nt ransit temp et adccSﬁdceMgedtof |am5n Bae of

- and Co, and J)h‘éileéﬁl n the case wh

py€laime Wae lPssﬁF@s%ﬁ’ﬁlor(%mya Sc%’ Stdtt& %St EyS

d capabl e .of ab on and
t rggéﬁg?’f}f T ocar 5}18%%31%%@ group to the
transi ta otrarediali ot mmtaar coBplex cacceedialy to eaypenadof

capabl e of abstr t| n n.anpon and a co- catal yst
cofpdtiRY 1 tQfanher %tﬁaljﬁf}eﬂ‘l ng a hydrocar byIy or

hydpi, den 05 D31 0 drfiicd Ip@es_u&nenm@mdi @ 0img anty droruig)a
(i1) in the case where a [bis-ar r|d|ne

n

| (e b ?@ﬁw@f% Hdgert Pharebt Rl ary St Gt Rl 0

capable o sferr hydr

toaPHeoP?a?] i $1om" ;ﬁ% gt o#%vvl g%[:?#e gt?%wisjgoiétjjﬁyalt%ﬁ%
Qrﬁﬁ@nérfﬁghﬂd(ﬂblﬁﬂﬁﬂz—aﬂeﬂﬂug EetDImexhylpﬁenyllmlno)

cat al yst system does not co
cor‘ﬁ?@u%s otlt h‘e‘?%ﬁ?ﬁﬁ%’x%gp re Jgpléac%fﬂm'no ethyl]

g&fh@@}gebetthe Islame orb di fferent is selected from
ogen, optiona substit ted I
phe’lrlyl Acblssﬁrylrlmlylea:@ Py AL al C 6& %O&\?{gk%@rp%‘“ula

wh in [ 1
Uhel S0 orip gh iy “@‘:&m malgcuhe Nay-pesse =s

defined in any one of claims 1 to 4 and R7-Rg are as
defined in any one of claims 5 to 8.

12. A transition metal complex which is a bis-arylimine
pyridine MX, complex, comprising a bis-arylimine pyridine
ligand having the formula (I) as defined in claim 1
wherein, Rj-15,'X and n are as defined in any of claims
1-8 and M is a transition metal selected from Fe and Co
and wherein the transition metal complex is not 2-[1-
(2,4,6-trimethylphenylimino) ethyl]-6-[1-(4-eicosanoxy-
3,5—diphenylphenylimino)ethyl] pyridine iron (II)
chloride complex.

13. A transition metal complex which is a [bis-arylimine
pyridine MXp+]{NC’]q complex, comprising a bis-arylimine
pyridine ligand having the formula (I) as defined in
claim 1 wherein Ri-15, X, p, 9, NC are as defined in any
one of claims 2-7, and M is a transition metal selected

from Fe and Co.
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hydrocarbyl, and the catalyst systemis not 2- [I -
(2, 4,6-trinmethyl phenylimno) ethyl] - 6- [1 - (4 -

weiegaeoxy- 3, 5- di phenyl phenylimno) ethyl] PpyTiE®#20068/051316

iron [I1] chloride conplex 9 th MAO or with the
provi so that when the transition netal is Fe, the
catal yst systemis not 2- [1 - (2,4,6-

tﬁ%WEtQYkPQEQY$iéﬂrMQté¥ibﬂﬁblexﬁacb&rdlﬁ@ £o et Taosaniexyor

, 5- di phenyl phenyl i m et hyl
clBombgaesbnpy e%9 vﬂ% am@%‘-)ﬁ )r{ ]ag%ggén%f'gfgml;s 'J eo
tr8|3met hyl phenylim no) ethyl] - 6- [1 - (4 - eicosanoxy
- , 5- di phenyl phenylimino) ethyl] pyridine iron [I1]
chlzri de seauph 6% mtrhbrhﬂ%@]aamj nEtaEtaZPaIQ.iCAl@al}al yst
system accor di

t |
arSAaHCRdgyr FH?%E ’i??’gaﬁ%{% V(?enfl n\gge%gl c ga?JFndjl@lﬁg
Zgﬂfﬁ %¥a'¥§gn§X§£§H‘£@f 6Mbﬂé% MY canesof phatns

wierérn ¢o- st conpound(s) (b) _is
sedeattied rer piyrabiye raxlumcpmmx A dbigne ryhdmine
m xtures thereof. 21. A solution in a non polar nedium
F;%ﬁ{nﬁimgﬁmlndxy:] (1:(ndl ?onorp@l@x, sl alemonpEearai AgPat™
S ml --

a catal yst t
(it YA ek PEF GroFed St 6% S8 TABFFnEn
6 |
vor frih ] eieihOpaR] oF) REREEAS deL e navasne of

ol LgomRs iZald @) praeesa apapassdefimeohtiactdilagralf ead P

olefin, which is an al ef
3 Br B U O AR LAPANARoPBTIR 2o & g 8 SArhaae o

at goe,and ethylene, with a catalyst system conprising
(a) one or nore transitjon
16. A solution according to claim 15 in toluene of at
least 50 mg ml™ of the transition metal complex wherein
the metal M is iron or cobalt, in particular 2-11-(2,4,6~
trimethylphenylimino) ethyl]-6-[1-(4-eicosanoxy-3,5-
diphenylphenylimino)ethyl] pyridine iron (II) chloride
complex. b
17. A catalyst system comprising:
(a) one or more transition metal complexes
according to any one of claims 1 to 9; and mixtures
thereof; and
(b) (1) in the case when a bis-arylimine pyridine

MXp, complex is present, (1) a co-catalyst compound

capable of abstracting an anion and transferring a
hydrocarbyl or hydride group to the transition metal
atom, or (2) a co-catalyst compound capable of
abstracting an anion and a co-catalyst compound
capable of transferring a hydrocarbyl or hydride

group to the transition metal atom; and/or
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metal conplex selected froma transition nmetal conplex
which is a bis - arylimne pyridine MXn conpl ex, a

wophoes/@037i m ne pyridine MXp + ] [NC~ ]q conpl exT/Eeamb/os51316

conprising a bis-arylimneigyridine |igand having the
formula (1) as defined in any of clains 1 to 8 wherein
Rl- 15 X and n are as defined in any one of clains 1
to 8 an@)pii)NGrnthe) @ise adedef an¢disnacyhimirk avtidine
i's a_trans+|t|on nmetal ; and m xtures thereof, and (b)
(i) : n M¥e 1dA6E lyhepmalpksis RFSAGHI N Wr‘icélf‘?ﬁéyﬁ/&n
conplex is present, (1) a co- catalyst c und

capabl EFPABE Pé‘é’tafol(“rﬁ 8f Eﬂ:ﬁ?ﬁf 19 a?ng'gp CRGPYL o
hydrocarhyl; £ Jisipl 48 gheuprifsitteod matsil isaomret al
atom or (2) a co- catalyst conmpound capable of

abs8 r ach | FRf kY dnisyiF taRd COBPEBS LAt al yst conpound

capabl e of t1aNSf,eni a0, N¥gE 06arhyta Drcdmysird
to the {ér))ansf?él]on net al tg?gm and/ or ?%)C(??tiq)éxi@% tgﬁgéﬁted

ggigl wherema [bis- arylinmne pyridine MXp + ] [NC-]q
ex,i r.esent - ;
‘Sn% bl%—y Cﬁyla;l.mqglel ﬁg%?h%gé ﬁﬁﬁ@&i&ﬁlé}@p%@m@r@%mg

transfeH’ a ocar by ride"group to the

claim 22 mﬁwereﬁ] Mlis e, lCongr C? 24 1 Nighe Formula

_ ! . ) . An
o: i ?prre\ljvir[].):a? p@eiﬁﬂtﬁcbh dd EERpR ¥ nfPEBRLACRI TP 2 § &BF
ol efin ich i f ene with a cat sys :
def i ned®Ff é?aﬁ?‘ﬁfﬁ’%‘%r”ﬁ@gy i %Qp?%%g{é}% %C%&(;:%d?aﬁngd fo*°
any one;of rghai fBorRnéte Mherleicteldn fithe Besand &8y iatiche
pyridine of formula | asdefined in claim1 R7, R
and Rg dié)as def$neeylimiae pyridine MXp' ] (NC g complex,

comprising a bis-arylimine pyridine ligand having
the formula (I) as defined in claim 1 wherein Ri-15,

. X, p, 4, and NC are as defined in any one of claims
9 to 8 and M is a transition metal selected from Fe
and Co, and
(b) (1) in the case when a bis-arylimine pyridine
MX,, complex 1is presént, (1) a co-catalyst compound
capable of abstracting an anion and transferring a
hydrocarbyl or hydride group to the transition metal
atom, or (2) a co-catalyst compound capable of
abstracting an anion and a co-catalyst compound

. capable of transferring a hydrocarbyl or hydride
group to the transition metal atom; and/or

(b) (ii) in the case where a [bis-arylimine pyridine
MXp+][NC‘]q complex is present, a co-catalyst

compound capable of transferring a hydrocarbyl or

hydride group to the transition metal atom;
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one of claims 5-8 . 26. A process according to any one

of claims 22- 25, wherein co- catalyst conmpound (s)
wohosisoxel ected from al kyl al um ni um al um noremEP20v6/051316

m xtures thereof. 27. A proegess according to any one

of clainms 22-26 wherein the catalyst systemis in a

solution as clainmed in claim21.

with the proviso that when the transition metal
atom is Fe or Co the catalyst system does not

comprise one or more compounds of the formula ZnR’>

wherein each R’, which may be the same or different,
is selected from hydrogen, optionally substituted

C1-C20 hydrocarbyl, phenyl, cl, Br, I, SR"’, NR'’9,
OH, OR’’, CN, NC wherein R'’, which within the same

molecule may the same or different, is C3-Cpq

hydrocarbyl, and the catalyst system is not 2-[1-
(2,4,6-trimethylphenylimino) ethyl]-6-[1-(4-
eicosanoxy—3,5—diphenylphenylimino)ethyl] pyridine
iron[II] chloride complex with MAO,
or with the proviso that when the transition
metal is Fe, the catalyst system is not 2-11-(2,4,6-
trimethylphenylimino) ethyl]-6-[1-(4~eicosanoxy-3,5-
diphenylphenylimino)ethyl] pyridine iron[II]
chlor;de complex with MAO or 2-[1-(2,4,6-
trimethylphenylimino) ethyl]-6-[1-(4-elcosanoxy-3, 5~
.2 diphenylphenylimino)ethyl] pyridine iron{II]
chloride complex with MAO and ZnEts.
19. A catalyst system according to claim 17 and 18
wherein said bis-aryliminopyridine ligand is as defined
in claim 11.
20. A catalyst system according to any one of claims 17-
19 *wherein co-catalyst compound(s) (b) is selected from
alkyl aluminium, aluminoxane and mixtures thereof.

21. A solution in a non polar medium or chemically inert

non polar solvent containing at least 10 mg ml~l of a
catalyst system, comprising (a) at least one transition
metal complex as defined in claim 15 or 16 and (b) a co-

catalyst compound as defined in claim 17.
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22. A dimerization or co-oligomerization process
comprising contacting a feed olefin, which is an alpha-
olefin comprising at least 3 carbon atoms or an alpha
olefin comprising 3 carbon atoms and ethylene, with a
catalyst system comprising (a) one or more transition
metal complex selected from a transition metal complex

which is a bis-arylimine pyridine MX, complex, a
{bis-arylimine pyridine MXp"'][NC"]q complex, each
comprising a bis-arylimine pyridine ligand having the
formula (I) as defined in any of claims 1 to 8 wherein

R1-15, X and n are as defined in any one of claims 1 to 8

and p, NC and q are as defined in claim 2 and M is a
transition metal; and mixtures thereof, and
(b) {1) in the case when a bis-arylimine pyridine
MX, complex is present, (1) a co-catalyst compound
capable of abstracting an anion and transferring a
hydrocarbyl or hydride group to the transition metal
atom, or (2) a co-catalyst compound capable of
abstracting an anion and.a co-catalyst compound
capable of transferring a hydrocarbyl or hydride
group to the transition metal atom; and/or
(b) (ii) in the case where a [bis-arylimine pyridine

MXp+][NC"]q complex is present, a co-catalyst

compound capable of transferring a hydrocarbyl or
hydride group to the transition metal atom.
23. A process according to claim 22 wherein M is Fe, Co
or Cr.
24. An oligomerization process comprising contacting a
feed olefin which is ethylene with a catalyst system as
defined in claim 17 or 18.
25. A process according to any one of claims 22-24

wherein in the bis-arylimine pyridine of formula I as



WO 2005/090371 PCT/EP2005/051316

103

defined in claim 1, Ry, Rg and Rg are as defined in any
one of claims 5-8.

26. A process according to any one of claims 22-25,
wherein co-catalyst compound(s) (b) is selected from
alkyl aluminium, aluminoxane and mixtures thereof.

27. A process according to any one of claims 22-26

wherein the catalyst system is in a solution as claimed

in claim 21.



