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MONO- METALLOCENE OLEFI N POLYMERI ZATI ON CATALYST, ITS PROCESS
AND APPLI CATI ON Background of the Invention The presmmml rel ates
to an ol efin polynerization catalyst, its preparation proggss and
application thereof. In particular this invention relates to a bis-Schiff
base | i ganA-RISFSCHIFFBASELIGANDCONTAININGMONO-METALIGCENBIOLEFIN ocess

and a process VNEORATY t i Ilfm Fpi lglk]ﬁfl ns with
sai d conmpound ggLa maj or Cgiﬁ;ﬁ:é’g&?i’ﬁqggf Sl ei g 0 oFle{pirtrgS{oSo ymerizati on,
non- et al | ocene ol efin polyneri zatWFEiL I§}st s exhibit certain advantages

in some aspects over netallocene ol efin polynerization catalysts, e.g., a
much wi derBackgasmndfof theeinérgiand for synt hesizing the catal yst, capability of

some _conpl X hb brésehehnétioh/1R1aGARG K B IX@@riQJtitoﬂoéa?args, POfRhataittd h
a-ol efins, ca%a | Itiﬁ'to cata 48 the grigoreri za |@g %ys Ih%%g%

changi ng 1 HEceuBY] perficrtion (eish 1o pariculer HSiRentinnselatestn o bi-tchiitged n
(Angew. Chégand{cantainipg tramsgieon metal gpaaRpnd,disnreprsatininpspeess amthapiozess fomr i ous
catal yti ¢ lsomsdpdisandrivatio® 0r BB} medLation Af fléfins poikly 8#id i coaipoond anaangon t he
active Ce”éa?e[lyéi?t al involves groups I1IB-XIB transition netals. CN 1225645A
di scl oses a post-transition netal catalyst for olefin polynerization forned
by a bidentate |igand such as an imd and a central netal being selected
from Groups inIthe Xiel® ofeplsfis. paposrizsionA nahgestaineene oléfin. pohyimerizhtiere [ N,

A - coor di nataiyktol exhibit pettyine hilvaiges matsamyt hgpestysbedn mvtalldsend iolefin ti ne,

wherein t : i f I i.scl osed
non- bri dggﬁo l%&?iea)t(ﬁ %gﬁ %}ISI}‘%SN%(%[S, Iaz@mbap@rr J%rdafldl%g#&@%g&h? sﬁlﬁ ahez R M
JC1 “a wherYS, EApabity gt csaris; cPBIRRR i SHALWES the SORMYMEARIQN G POk o

pat ent apphPremers wilsgealefins gapsbility $o satalyza dhe phigomenzation wfiethylenechyp

adj acent tc¢hahfiag itheckubatitutivs goug fof tirlligundiadnd e onoW, C3G16gen Prrmisahetledl kyl ; i f

there is ioh uegt i i : such as
LTI i i e R e e GO
the systenfqismpiaypoens; Qlefin, o HRHZRIEN,, WheL thea aehiven dete st grol¥esvi di ng
a sane catgoyps HIBKIBy tragsitempretadsl €N122564541 discloses i pastytransition| metehe f or

t he cat al ydatatyspdbrystefin palynrfizationofoghédby a didbntats ligdndsaich as G éhiddngher

ol ecul ar Yairdltherdl bl slitha G Rl B XARGnYAsh broader ange of

di stributi OnE?fOR@‘{@ ;KD . uSI ar Jael hé.base[f‘g ar e 'taﬁ hl%f' ol K’Et h%Ltene
derived witha, PR 25C8 4OA SR OHS Rya 5‘@? 18 pPIYAEL ?%1 al yst
exi sts in eaaiytiq yysteanios thafitst time, wherpinshrmetpl plemsaM is selectohEam {IIBs ysed
for the cokiB yweels. Tat dizoloséd minkyiidpeeoniplex tas diecfollowingt smcivodl dordida: wei ght
decreases to a large extent and the insertion rate of the conononmer reached
only less than 4 nol % An outstanding nerit of the netall ocene catal yst
systemlies in the possession of a very hikgh copol yneri zati on power, which
is favorabl e to obtaining | ow densi ty hyl ene pl astoner, even

el astoner. However, the fatal weakpess O he netal l ocene catal yst is that
t he nol ecul ar wei ght of the polymgr dropsiso|sharply along with the
increasing insertion rate of the ¢conongrER-when e catal yst catal yzes the
copol yneri zation of ethylene with f MR a result that it is hard
to simultaneously obtain polyethyl &ng th athi gh nol ecul ar wei ght and
a high content of conononer (high|bFaiching degree). Sunmary of the

| nvention The object of the prese fnventioh is to provide a bis-Schiff
base |igandcontaining ol efin pol ynerfzation catalyst and its preparation
process. Another_object of the present invention is tqQ provide a process
for conducvheiginoRets pelessed fom hydrogen, dplogennend alkyhilue patent applicayen | ¢
has been fepedaltyupointsromtitiiat thessubstishtiomogioup ladiacent ¢o thethydoxyl isoprefsfably

cycl opent agilginl or| ,90,) Branbhéd dkyli FtRaBiid ho RitstituentIa tle biittitiehi whiches al

tal yst P j i [Mola ™M acn] d
ﬁ?gﬁ é’z " gi‘E&nXI'tlé? (ﬁs{?&{ YO mefriyl] eB{;ﬁ‘M&Ehé"?ﬁé‘atﬂhﬂ'&&uBg ﬁg‘ﬂggéﬁfggﬁ&% . agucﬁ
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nol ecul ar % aftivatlyec i 9 e me Cenet IQF fhe ea > 000
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wherein R is 'selected fromthe group consisting of hydrogen, C -Cl2 al kyl,
C-Cl2 al koxy, and C6-Cl2 aryls, RZ and R2' are respectively selected from
hydrogen and C,C4 alkyl , R3 is selected fromthe group consisting of
hydrogen, d-Cl12 al kyl, C -Cl12 al koxy, and C6-Cl2 aryl, and Mis selected
fromTi, Zr and Hf. R, in formula (l) is a substitution group on the

benzene ri aﬁswh @&ilystBékisﬁbem&hatpﬂl@fo@pél?in\értmt%%@ﬁe 1s co@6mﬂl whén fUEh as

net hyI et o?rt(gtgy& 0 n@e?itzwto o? Eﬁ@ v@trh P lzI Svet ht
b P @ 1 0% f ‘E ‘E“ 18 h
:3b:t : E ﬂt : g%ft?agesato ) ﬁesepfatt aati ﬂ%ﬁ‘tn 1&&%«% PP thﬁ cemoeﬂeehfé?wn y teg ant[j Ez

in fornul athaa} mel%6.substitution groups on the aniline ring, preferably
hydr ogen, ”EtA'thutst@hdlﬁé mepit 8PHe. métSlbeRhOBAtAlystvy&tbin)ies i etpolsesslbn of a

2008 868 ottty AR Wl g o
i so-propyl P IV‘Ft Y]ﬁB?/ QP@%F% ‘éYeé‘nte as&){nqrsrl’[ﬁ)r@ ¥ ak V?ﬁ‘?gn%sﬁbéz 'g?ttl on

group is hipetallgesneoratalyst, is dhat the ynoleculet wmehtooﬁﬁte palymecdraps sal shatplye. g. |
one is hydgleag withnitbe inteeadin eﬁsertsonrtatemﬂthe edhidome? whehQRY batallit datalyzes

substituti r c adj.en gen or
aC-4 al ﬁ{é Qgéa%gﬁnegls}aﬁ&fhf &H@F% “ﬁ% rb gl;{)ﬁreqjltfl I;B.Lfftl%% rthy‘pli is a
transiti on51H\é‘ll apeouﬁlyeqtgptamcs}yeﬁly 1y WZﬁ Sgé’é%lgc %frw f?ﬁans he

cat al yst otontént oﬁc@semﬂmerr(h@hthrmhmgrqngres)as the fol | owi ng steps (1)
Reacting a Schiff base ligand conpound shown by fornula (I'l) with an alkyl
al kali net gl,m eﬂﬂo rganl c nediumto forman alkali netal salt of
a Schiff bas [1). is sel cte e g

consi sting of éﬁe Ef‘@riseﬁ'i Weﬂ&@ ipte EfPT( %éfhﬁq%l Easg fo\gasf‘ﬁ and R2
and R2' ar eortteneet 1rtpc&wnprmﬂ@geata@ﬁw@ 1tsmemratgﬂn preessectively R2 /| R2. N
(1) OH R (2Andteacdbjéry offtie prdsanti inv@itin 8abt provide hiepiSekssf for Resductingand

with a cyclg n@bg@t&&tﬁd@@tg{ft% H5idiapipg a formia of CoMO S in an

organi c ne he re |due th an_,organic
sol vent, fil ﬁérliaﬁg ?eﬁ’e ‘&duloflétntt"o“& dr“ts% s‘g%‘ﬁ‘l |1£‘¥tn etF‘t‘E’rr Pt 2 n said

CpMd 3, M twldfieptadienybligaBf jntCm bis-Sehiff heses ligand transmbncymtad;metadsamcemyl and
substituti oRldE e olféﬁd odgtteRited High Mdlb@igrWeightCaidsh sltgmeoméntmttthegen
C -C 2 al ky) moxﬁm %ééﬂ eﬁl %09605:%201% It gﬁtﬁ‘ﬁa(ﬁatlal st i€LsdLRriRe t NE

J
reaction fo fer el t he
sui tabl e rg%%{f H‘ge? teEhYéelte Wl%ﬁii’geéeaﬁh |’H°%8??‘5 cu‘flg &/tﬂ
t enper at ur eolymuwlq@é)rmqﬁ £ aftadn tx STOO0Rkanthe ingergion raie of b@zaetnp 3%
prevent theot%pi d el evation of the reaction tenperature and the for mat i on
of byproducts. Anong said al kyl al kali netal conpounds, alkyl lithiumis
preferred 1.5 hi Jore preferred. In the synthesis of the
| i gand sal¥¥ %‘%g%FﬂP“P&t‘tﬂl‘Bf "ﬂé‘opl gand to the alkyl metal conpound is
0.1-2.0:1 andThenelefisapalywerization qagalw ereyided pyothe- msqﬁlbun‘éentmélag (e abl e
t enper at ur eliowingstedonaal iapla(®) is -78-25C, and the reaction tinme is
preferably 0.5-24 hours. The nolar ratio of the alkali netal salt of the
Schi ff base 6 ligand to CoMd R in theeaction is 1.0-2,0:1, Anpng the
CpMCl 3 conpounds, Ti is pref er f d cycl opentadi enyl is preferred
for Cp, The organi c nmedi um usg Raf ggal,d steps (1) and (2) is selected
fromtetrahydrofuran and et hyﬁ“ the’r 12"preférab|y tetrahydrofuran. The
organi ¢ solvent used for was i is sel ﬁCt ed fromthe group

consi sting of ethyl ether, teluen - hex& petrol eum et her, and
the m xture thereof, The ee@fzgggreﬁoa_ t he conpl ex of fo_rrrula_(l_l)

in step (1) conprises dehy
compound of formula (11), swch as aniline, Z4*6-di-isopropyl aniline with
t he correspondi ng salicyl al conpound%in equal nol e ratio in ethanol at the

refl ux te”%'é R if Qéleae&”f %E él%PPﬁ:E)Bﬁ tm&ih@f ﬁﬁﬁ‘&é 9Qilﬁyl‘gct@

resul t ant recipilate
renovi ng tﬁ@m&ﬁla\?g%fn&l@ a&ﬁ%ﬂg ”tnﬂ I Pﬁa’ﬁﬁ?eﬁ ﬁﬂa"tﬁ &IOH} rogen gnd r1‘he
li gand comfaatkyl pRefiereledted Fromnthegreupseansisting of hpdrogeis | Qides abial.i yFidene
ani l'i ne, Salldoﬁyglamd@gfcz 1 dind IV eyvelepied fieom [T, 22 and 8fi cyl i dene 2-i sopropyl
ani line, Sa' 'K %111 a?ng ﬂ'ﬁrbﬁﬁ‘%n @'Hefﬁb! dedﬁﬁﬁgﬁ s@ﬁé’yhdﬁﬁ@w

ani line, t I he,

2,6-di-isof n% oré?ggﬁgiy'l §l§1htat§ﬁ?tg§h8 %l gro&yf%s% opsyfbugftllqu ne,
3-iso-butyl sallcylldene aniline, and 3-tert-butyl salicylidene aniline.
Said CpMCl 3 conpound in step (2) can bes prepared by the foll owm ng process:
reacting a sodiumsalt of cyclopentadiene and its derivative with MC14 in
equal nole in the presence of an organic medium The catalyst of the
present. |nvent|on i's SU|tabIe for the honDponnerlzatlon or

-, = Y o o Y -, . o o o v I T




The preferred -a-olefin used in polynerization is ethylene or propylene, and
the preferred conononer is butene, hexene, or octene. The polynerization
may be conducted by way of bul k polynerization, slurry polynerization, or
gas phase pol ynerization, The present invention will be further described
by the follow ng exanples without limtation of the scope of the protection

of the i nventhuyl. ThXShMitutionRia MR ABLO Bosifioslipréferblycy lok deiRition, i.e. the
ani | i no-)-g&\éﬁg ﬂgﬁﬁﬁq}}eeé})ﬁ)ortdrﬁ)ﬁyh&%h%ﬁé ré%)) Preparation of the
| i gand conpo hd s a Lcylidene anil'ine 24,4 °9g ) rlrbl) .of salicylal
(avail abl e fr rﬁnéh&nghiprmﬂ@ AP splstiution grevps octhengniliairing.nerefesstdyp) ) and
18. 63 g ( Ohwirogdn) methydrathylnpropwy soipatpyd, d-butyl, Srecbatyhor kobstyl Rezgd®R,’ Pl ant ,
rCI; ;2 ?) f \erer Gandstigentical 6r diffbreril Iﬂhe@&:@oad@hicﬂ?ﬁ?@&ef&reﬁf{la{t%tlﬁg? h?&rbggr}ﬁd t g

s A us
ar eat amuﬁgﬁaw yIC et defior [OSRORATIe) S MRkl R iF PREE R ity ol
recryst al | FPSUUHPR iSTA ﬁhygf"gé{‘r?gﬁ‘o&l'&oa Viagd she ather s 3 GywiCs pllgilets
crystal | i nege is hgdrogen and/the dthee issmethyhethyl, gapebpyl.t h a yiel d of 95% (2)
P][ epalr at i I0_n &, is b)«agﬂsititdiionrgrégdoén e faald SHoytidpaRadiend, bfwerabls}ggdg)g@ﬁt%r 6 m{gg)
of salic r re added into a
M Sohl onk® %ﬁ-@ﬁfe@‘?‘ %%@%S?*E%h sb?tE‘S(lt %‘iﬁi,‘\gkgse p?g%ﬁ“ué’gj%ﬁggfgg and 6.77 m (2.0113
mol ~L-', | 3. eMandirpnstorymetal, prefeablyXi@isZtdr opped t herei nto whil e bei ng

stirred. Aft éfhecpmopésstfooprefaridg ahpicaglyst o€ the ppesestt inventadn tdrmprises the on r ose
slowly to fiewigpsepsenperature, then said solution was stirred for 3 hours

to yield the(?ﬁ'ig e A schitf +'t1@' LN SAbSurdlcnS@h bS ¥R G R o1 LG

{ et r ahydr of uriah. pASTHIIE base likasd'borhiodurd shdBn b ot s oIy f th

| iet L?u?/n ggfﬂ%@fn %)Pexyh@ﬁx&w%mﬁ@q%@‘é‘? ?s%%gs/en alkali grwt%a% to@é§| fl‘ecgﬁfgg - 70?:
and sl ow ybabedigpadi R,rindotnnda €B) istselentedfrain g@7grguy tnsttingwihydfog@p1C,€l 3 i n

30 m of tef,raudcaCyrakodt akdCs-C,LaPEaad R, And R)ehretSaRcied G diytfoge§ t he

solution r sho oom t'enperature, afterward, said Solution was
stirred ovgrr&ﬁ?tj?t, rritegpcftcggd acuum and 100 m of ethyl ether was added

thereinto. The resultant was filtered and the filtrate stood at -20C for 18
hours, thus 1.84 g of cottony crystalline of catalyst A di (salicylidene
ani | ino)-(cycl opentadi enyl) titang | oride was precipitated with a yield
of 25% having the nol ecule for C3, H2502NzZTi CI and the structural
formula of _t / \ ~~\ 0 0 The N Anal ysi's Showed ( by wt%:

Cal cul ated val ue: C 68.83, H 4Re7, 5. 182'Anal yzed value: C 68.51, H 4.87,
N 5.30 1H NMR (CDC13, 8, ppm analyged val ue: 8.07-(7II 9 (m 2H, CH=N),
7.42-6.05 (m 18H, aron), 6.56S, SH, CSHS) M S. ;7113 (CpTi+), 65 (Cp+)
| R spectra. 1606(s), 1550472( m, 1291(m, 1186(w), 1122(w), 906(w),
860(w), 696(w) EXAMPLE 2 ©r ey To0Hof di(salicylidene ortho-isopropyl

ani | ino-)-(cycl opent adi eny¥3=4 t ani um chl oride (1) Preparation of the

| i gand conpound salicylidene &;tho-isopropyl aniline The |igand conpound
was prepared according to the process in Exanple |, except that aniline was

replaced b : r [ r arlgl Vabdaolgiik r om

Shanghai Frr <) %lé@&éﬁg”%é nf?”%hi"?%i Ft ﬁéﬁf BChifE ok Pt L 8

sal i cyl | def¥lone msis] Chigride having A faRmp §?ﬁ§€|"§/a{56’f oHediim, o

yi el d” of Onemoviim ther eplzent; iveashing theaesifuenwith sm|organic selventy (filigsing the

or t ho- i sopreanlAnt a4tid febystallizing the filtrate. In said CpMCl,, M is Ti, Zr, or Hf, Cp is a
mono-substituted cyclopentadienyl, and substitution group R, is selected from the
group consisting of hydrogen, C,-C,, alkyl, C,-C,, alkoxy, and C¢-C,, aryl.

Step (1) relates to the reaction for preparing the alkali metal salt of the ligand,
wherein the suitable reaction temperature is -78-25°C and in particular, a low
temperature should be maintained at the beginning of the reaction to prevent the rapid
elevation of the reaction temperature and the formation of byproducts. Among said
alkyl alkali metal compounds, alky! lithium is preferred with butyl lithium being more
preferred. In the synthesis of the ligand salt, the molar ratio of the ligand to the alkyl
metal compound is 0.1-2.0:1 and the reaction time is preferably 0.1-24 hours.

The suitable temperature in reaction step (2) is -78-25°C, and the reaction time is
preferably 0.5-24 hours. The molar ratio of the alkali metal salt of the Schiff base

6



2.872 g (12 mmol ) of salicylidene ortho-isopropyl aniline and 30 m of
tetrahydrofuran were added into a 100 m Schl enk bottle, then the sol ution
was cooled to -70C, and 5.97 m (2.0113 nol ~L-', 12 mmol) of butyl lithium
was dropped thereinto while being stirred. After conpletion of dropping,
the tenperature of the solution rose slowy to the roomtenperature, then

sa: ? s]gI ut ligand We CpMCE, ﬁ?ﬂlef haction e Ur G-21001, yAIﬁbls;g ttiteext:ﬂqﬁggdoe]gpo%dst hg 14 I thium
Ssa or S etra ror uran
Prepar at | HeRl 00 AP g phaRRIGRL ARkl for Cht L e

of the lithi umsalt of
sal i cyl i dene QFtWSa‘FIEO‘HP B used in naéroﬁeﬁalf‘ e%t?ﬁhﬁwr 8rdi @) iseselectd) Sigm o - 70C

and sl ow ytetralgydpefiranrand ethyd ethelr,upreferably tefrab@irofiirgn. The romgdnjic sdlvedp Tiséd 3 in 3
0 m of tefor ahykingfinisRp (2} istseiestet drime kit grbep czﬁlwemghﬂ‘e& tHeftbengenef t he
sol ution rt‘dﬁn%né'nol‘(@%né g,g{r Euﬁlcé?ﬁ@rtﬁl'dﬂﬁé mll éfer vvard sai d sol utlon was

stirred over | ether was, added
"t st ik prgpating |the comp ftfpémpf (L stepolls combrisste or 18

t her ei nt o.
hours, thudehydmging cohdensatiamof chws@msponcbng)fandmeadoymoued of i fofrsalai @) i dene
ort 20 I SO Psfu@l@lﬁb aﬁnné,lmdﬁé{seg\@‘g mm?l@dwmﬂe)cowebﬁmuwl@ sﬁhbﬁau enpoRsd in
I PI 1

o raboone el P, B Sohet o e %Wgteﬁl%?mﬁ[ﬁ“‘%goal 19 Bl At : Shovec
(by wt9%: feagtiog Sooling, the esul @ﬂt7 0 ths, Topmstegperayrs, fa,&!ﬁauygféﬂltaﬁ gali

71.01, H eandSemhvisgahe solvexir yznelmhehg&d qomppunhef fprmulavH).ue: 8.06-7.97 (m
2H, CH=N), 7.T40-1Gahd dom oihﬁcl‘l préfeR8d in Ghe G 61& inSkhtidas it)uded -s88cy? 1de§d) (m

AR e S

ani [ i no- ) -abiyylidspentaailineny I5)mcthy1amahnylaieher |2t;i@d(-15)>pllépelpaa1aimcm pethyhe

l'i gand congfibyliiehe Mdﬁ)&ho;&@bﬁ%ﬂhﬂeﬂﬁsoﬁww! S cylent gRine, SANPLAHButYRS

pr epar ed aﬁﬁ? 99 1n§ e process In Exanple 1, except that salicylal was
¢ C

repl aced by of b5- hyl salicyl | abl e from Shanghai
3 CQEHP?PeP stteemff)(eno ysepezs? %ﬁwr@ew%m&eﬁsg of the

F‘

-,

Cheni cal Rea®é
5- met hyl stghétingl 4 shwliven aalk of nyclopegtadieneasd fits wativativebvith M, i equabmplle| d of
95% 9 ihdhe ﬂe@&@é@fﬁ@ﬁrg@.ﬁwﬁﬁﬁdldmt hi um salt of 5-nethyl sal [ cyI [ dene

ani line 2, 66 ?ys@ 0 })reg‘%nt Elnveim §%Hﬁ|)?é/ h%( dtgg %OFHHPI:)I m of

tetrah drofur n Were esolutlon

was cogl edchBg’mM’éa%%o '2%“?93 ”{‘Qe E‘ﬂ@e‘fﬁﬂtmE proceﬁlséo rPﬁb’In}er’&F Ob 1S 1 i t hi um

was droppedr eupdefaismyish wlonioeomelsnbgy wsing rthel catalyst of thenpteeetit anventiodrasppi ng,

the tenpermbjer eat@lfysttdiﬂ &Cdlkgil lafininOdhe 2k Q%Matil?sttdﬁﬁed anditioaspelaluo then

said sol Utérf?irbn bRF rﬁloméalhﬂnr}ﬂn‘? ggc eﬂ b ﬂ%sx?étgltlﬂ%d | thium

salt of S-ne ene,.ani e] b@ reparation

of the cattamygiéat%*?@“aws aegption 57l OB SDR, prefebplibe 5 Mt hy|

sal i cyl i dene Thnipréfawed a-olefin allat;dzlnnpculmnnwa@nde@tle'cbmeoor-mopylam ag{l dhet y

dr oppﬁddl nprefeifed Sovhaton®n 9fbulenef Grbxéhe( 1o2. Sctem| Theo holkpmeriZhtibn ma§0bem of

t et rahydro tyt t ution
y Edh'dﬁ&eﬁ b roo% bEHRRL ?B{'}fn?enzl 1o ér§htﬁ?y ;ﬁi%gﬁ%ﬂ?ﬁ of néa's‘eph?zﬁ’é

rose sIovaB/tot t enper sal Utiomr was stirred
over ni ght, oy Byacuum and thereto 100 m of ethyl ether was added.
The result antThmsespmﬂ ipeqngign avill be erther idescaibed by dwfollewingramples ¥atheut  hus
1.75 g of kmithtionyofchy sdopk lof tie ppbtectiinedf\tlsé in€entibin. ( 5- met hyl sal i cyl i dene

ani | ino-) (cycl opentadi enyl) titaniumchloride was precipitated with a yield
of 49% having the nol ecul ar fornu f Hze ~zNzTi C1 and the structural
formula of / 0 o Me The El enent A Cat al yst. C (by wt.,%9 Showed:

Cal cul at ed v Areparationed dseallwlslenesammmt)MGMamé@wl)/ataaaum dﬂegdeo H 5. 20,

N 4.98 'H NVRIY (dBepaatiéy ofha)igamiadopmpednd adlwghdéhe&ﬁﬂﬁleQQ ( m 2H, CH=N),
7.41-6.10 (mp4L6k, O(SO 2rf of @al@@lﬁls(avéﬁblecﬁbﬁ)Sh %ﬁ% R ea@bht ) M S,
- 113 (CpTi é% &? 58%% oup 132)1) of gln)(avallzl‘gl%(ﬁgm S%lgr?g%x

1189( W) , g

First Reagent Plant, China) were added info 100 ml of ethanol heated to reflux and

allowed to react for 2 h with stirring, then cooled to the room temperature. Thus a

great amount of crystalline was generated, which was filtered and recrystallized with

30 ml of ethanol to yield 37.5g yellowish-green crystalline, i.e. salicylidene aniline

ligand with a yield of 95%.




EXAMPLE 4 Preparation of di(salicylidene anilino-)

-(met hyl -cycl opentadi enyl) titaniumchloride (1) Preparation of the |ithium
salt of salicylidene aniline 2.3 67 g ( 12 mol) of salicylidene aniline
and 3 0 m tetrahydrofuran were added into a 100 ml Schlenk bottle, then
the solution was cooled to -70C and 3.83 m (2,0113 nol~L""', 7.7 mol) of

butyl lithiu Wﬂﬁreﬂdr@lﬁﬁ)?@'fth@ﬁﬂﬂhﬁtsﬂtw‘éahl 1RRhBanifihbr red. After conpletion

f d i ng, h

Lenper at ure, qﬂ@@ré §f§‘.°°§5%ﬁ%f§%h%kﬁ‘ﬁe€% % AL ﬁaﬁWﬁb&ﬁyﬁgﬁa%ﬁ?’% uti on
of the Iltarﬁdﬁ UETR anl§&h¥eej§/ P@'én et Hie| soRitionwas copled taor K5Grand 6ol mk ¢ he
catal yst TBd1abauel Ishl 136 ommol) dftketyl tithiurm was dropped ahdreintd dedile teivig i ne in
tet rahydr osnﬁreanmexsc&ﬁﬂlaﬁ&m bpdroEBfﬁgaﬂ{é téﬂnawawré bf %ldtibh%&é‘ﬁo tbt' on of

2.8 9 (1 t rofura
t enper aturzt(}a1 t&{l%é}/stﬁpn‘gepasta Sé)lg? I&ﬂtﬁf{)gg Bgseto%%lw"il@ef tt‘cﬁ’e room
t enper at urQaf Fﬁdld%? &'@lllﬁﬁlf\&ﬁga@idmﬁd% overni ght, dried by

vacuum and 13)0 Rrepavétioat dfithe edthlgst was added thereinto . The resultant was

filtered andmb%bwé Sdrafich of aRitdfum $8FCof @zillc%fﬁdé}féuirﬁhné [ getrhhydiofirat

anil i no) CE@%@ oled6 TOCREHIY MWE o4 R e R 282 9878 12 LG it
a yield of 31 in S0 Ay Of‘l‘?g Eﬂnafft teFpesatyFe. @2!‘1211‘!)‘2@%3@!” &he he
st r uct ur al sotustonrulose sfowliThe tht eommtterApertitnse, safishwardd s€ith ysolmtih : wisaktirddat ed

Klﬁ/:? w(% CDgl%ﬁﬁghtHdﬁe@%y Vicau4 afi a0y 2R0 oY%{A%? ‘etHer @%sl&&gg* tﬂer%ﬁno th”b ig (1H
. m
18H, aron)‘”"s‘gt““?gevn1 Pe"rﬂy ‘Eﬂt cb#‘at%s gt 3% fzﬁh&ﬂ‘i s € ’98‘& 46f(m 3H,
CH3Cp) M Sottony cnys tnw)f cataly'st %@pwh%ﬁadgmml ine)-(cgelgpqriijdienyt) titaniupy |
1470( M), 1hist{de) wad pe@ipiatedl with 6wieldoahRYe, MaGingihe BOR(ule faxaMRL & 5
Prepar at i o, B 0N {I¥ct £idithé stvdturaPlotaiogtene anilino-) - (cycl opent adi enyl)
titani umchiofi de ( 1) Preparation of the |igand conpound 3-tert-butyl
salicylidene aniline The |igand conpound was prepared according to the
process in Exanple 1, except that saligylal was replaced by 17.8 g (0.1
nol ) of 3-tent-butyl salicyl Nor th action. 23.3 g of the 3-tent-butyl
salicylidene aniline |igand w i nal btained with a yield of 92% "H
NVMR (CDC13, 500 MHz) 8: 13.93 br 1H, |DzO, OH), 8.64 (s, 1H, CH=N),
7.46-6.96 (m 8H, arom, )3) (2) Preparation of the
lithiumsalt of 3-tert-b {\line 2.910 g (11.5 mmol) of
3-tert-butyl salicylidené et rahydrofuran were added into
a 100 m Schlenk bottle, ¥k s cooled to -70C and 5.72 m
(2.0113 nmol ~L'", 11.5 mol ) of but l'ithium was dropped thereinto while
being stirre ter co | et drop the tenperature of the
sol ution rosghﬁﬂe‘%ﬁf%mﬁs’é hﬁ@’egégw"ﬁéﬁperature t hen said sol uti on was
stirred for Lahulated vaueyiCe6Ri83,E463) NtSild of the lithiumsalt of
3-tent-butyl Asglyzedvilgereesnsl | HAg7 N 3.3 rahydrofuran. (3) Preparation of
the catal ySt iy NMR (CDCL, 8, ppm) analyzed value: 8.07-7.99 (m, 2H, CH=N), 7.42-6.05
(m, 18H, arom), 6.56 (s, SH, C;H,)
M.S.: 113 (CpTi"), 65 (Cp")
IR spectra: 1606(s), 1550(m), 1472(m), 1291(m), 1186(w), 1122(w), 906(w),
860(w), 696(w)

EXAMPLE 2

Preparation of di(salicylidene ortho-isopropyl anilino-)-(cyclopentadienyl)
titanium chloride

(1) Preparation of the ligand compound salicylidene ortho-isopropyl aniline

The ligand compound was prepared according to the process in Example 1, except
that aniline was replaced by 27 g (0.2 mol) of ortho-isopropyl aniline (available from
Shanghai First Reagent Plant, China) for the reaction. 45 g of the salicylidene ortho-
isopropy! aniline ligand was finally obtained with a yield of 94%.

(2) Preparation of the lithium salt of salicylidene ortho-isopropy! aniline



The above solution of the lithiumsalt of 3-tent-butyl salicylidene aniline
in tetrahydrofuran was cooled to -70C and slowy dropped into the solution
of 2.531 g (11.5 mml) of CpTid3 in 30 mM of tetrahydrofuran at this
tenperature. Then the tenperature of the solution rose slowy to the room
tenperature, afterward, said solution was stirred overnight, and dried by

vacuum The @872 sgullez anmel)was @Kbylﬁi@hedoﬂhd-iaolﬁ’bP il agiliner a@nBot s o - 85 ¢

of red Cotfeaa debedAl ke N8 %O’ﬁﬁ sgffleﬂé%&ﬁe i %m 8&%%&3&1&&’62? i of
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| Y Fg E
23%' Rgvi) n T Bﬁgﬂégﬂﬁﬁnh @Uﬁamef czsb’-i—mnmczlmzvﬁ ety lalithiumevas dirpped ol
formul a oftheten\to ovhile being stirrdth eA fidrecrauptletiomadfy diopping, et empstatiife Sifahed ( by
wo ; Cal m&tﬁirﬁfbsv%ldﬁ%lt@ thé 1édm tenBerdtbre, Nhén 38 dAVRR1I6ACHaY Hild&d f& 1 58, H

6 45 N 4.

5 EF g‘? ton 8¢ nt)hQ Pg} g@@?ﬂt%%%%cy%}é)or&f-lgyr?%? &@i}g‘ ut( CHB) 3)
MS (70 e® an. 113 (8, CpTi+), 65 (31, Cp+) IR spectra: (KBr) v:
1610, 1 S58, (3)47 eparation ofithggatalyst o, 908, 860, 698 cm 1 ° EXAMPLE 6
Prepar at i on dfhechbovsabluamh iofl @4ee lighitirh i sl of sahdy(tiyleﬂld)@ﬂm-@ddpﬁiwl hnitihé GONi UM

chi ori de ﬁ@m pff égecme 7hid wg«ga@ brcb g& , i G @7 ding 0. 678
3.4 0. TEPY dded
Dot o a 100U Maah ahCaticl 1 T Fa ol te A i atugtls (SsReRED ThIBChS A 171
m (2. 0113temperature of3thg smlmiop fse slawly toi thh|mnmmp¢ramqnpedﬁemdy saicb whi | e

bei ng sti r§sstionWasstireediveRiigANddd ¥ @RBuMIand 10D MPEPShHL dthét wis ddded

sol ution r&gg ,ﬁgomyremt#% %?ﬁ{@}eﬁ%{ﬁﬁ%@hﬁf ?éhstB ?h%bé fgﬁ {m?ljg aﬁ\ﬁ@% li dene

stirred fo rs m.sa

o1 e | (oS @ ohsaiany srysiline el caialk cYistspe OHBPTRPEIPSLANIREN | t hi um
salt of sa(ciyelppwu@dmn}éhmanwm ¢horida waﬂwr@mft@tpémvlthaasmldmfeﬁ% chavipgcheind

sl oW y dr opprdulianfo@milaeof L, OMN TIC! ahd ZHe3stAictusalformith bf:of CpZrd 3 DVE (DVE
is ethylene glycol dinmethyl ether) in 30 m of tetrahydrofuran at this
tenperature. Then the tenperature of the solution rose slowy to the room
tenperature, afterward, said solution was stirred overnight, dried by
vacuum and 30 m of toluene was gadged th€rginto. The resultant was
filtered and the filtrate stood & @ for 18 hours, thus 0.62 g of

white crystalline of catalyst F: i ai cyl i dene

ani | ino)-(cycl opentadi enyl) zir ] N4=tle was precipitated with a
yield of 62% having the nol g | a of HzsQzN2Zr C1 and the
structural fornula of cl The regTt ARl YO wed (by wt9%: Calcul ated
value: C 63.73, H 4.32, N 4.7 ad )val ue: 63.56, H 4.52, N 4.90 "H

NMR (CDC13, 8, ppnm) anal yzed value (m "18H atom, 6.59 (s, 5H, CSHS)

M S. : 155( CpZr, 65 ectra; .1606(s), 1552(n), 1470(m, 856(w),
698(w) 8. 12- ér%z“*l é‘%‘yl jowed (g “@‘} 3 1289(nm), 1187(wW), 1120(w),

907(w), COWP IM@MEIQ Siﬁt%ebll%4%f bi s-Schiff base |igand Catal yst
G1.519 ¢ (7Hnat§r‘mﬂ)valuf: Galuoctym&kmwaell ine and 30 m tetrahydrofuran were
added i nto a‘I]IQQMﬁ( zeliRalhel *aeb 69Pb moam@{wb%ém 70C
and 3. 83 113 ) | 11;

7 A, AR I
terrperatur Hahd sol ution rose slowy to the roomtenperature, then said
sol ution was MtS.AtBECHB, 85 Lpids to yield the solution of the lithiumsalt

of salicylidggres trla' n604(Ie153bEYE 1171 Uh), OR90fm), hE 8B )i 1uDER)| toosas), S| ol y
droppedln? (gﬁ’ﬂa tlorg)gf 1% (;ﬁ)l,] mm{))tof T{(§14|n Om\w?f

t et rahydrofur OC After corrpl etl on of dropping, the tenperature of
the solution rose slowly to the roomtenperature, then said solution was
stirred overnight, dried by vacuumEXAMPLE® nmi of ethyl ether was added

t hereinto. Tfm;;aeawnt aﬂtle\@SmﬁthPrI Qhlesylidese dhiliag-)Qeydlasanieny)d titadtisin 1. 2 ¢
of solid caigliyst G di (salicylidene anilino)-titanium chI or| de was

(éggalz g;az\-m tCI é)a i‘r'e%!natton oP tjheoﬁgarrl]cfl gorrrﬁgoung S-met %CS%L l1dfene anilife ©
The ligand compound was prepared according to the process in Example 1, except
that salicylal was replaced by 27.2 g (0.2 mol) of 5-methyl salicylal (available from
Shanghai Chemical Reagent Corp, China Medical (Group)) for the reaction. 40 g of
the 5-methyl salicylidene aniline ligand was finally obtained with a yield of 95%.



The El enment Anal ysis Showed (by wt%: Cal culated value: C 61.08, H 3.95, N
5.48 Anal yzed value: C 61.03, H 3.94, N5.44 "H NWR (CDC13, S, ppm 8.05
(s, 2H), 7.54-6.28 (m 18H). COVWPARATI VE EXAMPLE 2 13 Preparation of di
(n-butyl cycl opentadi enyl) zirconiumdichloride The solution of 3 6, 7 ml
(0.09 mol) n- butyI lithiumin 2. 5 M hexane solution was slowy dropped

i][‘t? :hehsgl A atldn&‘tﬁelﬁfhuﬁﬁsﬂt)bﬂs-ﬁfet ISMI lidéneCdnfiRRNt adi ene |nd100 i
(6] etra r e re

After corr%l efio gkf&;wﬁ%omfs Eﬁw@hgﬁ%eg 8’%‘:{?0 E‘Zap%eg&g&dsfﬂ@ﬁ% to
yield a whivee a@ﬂ Hite, 1@8|re€$<aﬁer$f baitle, %ﬂ)@f@%@emaécﬁoemtmﬂmm 10. 485
g (0.045 n@2§ ndf(22r1CB 4naids’ dRdbnmynady o pety! lititiomtwes diopped sereintoowhitd nbut yl
cycl opent agli@N¥irréd. t)ﬂftb&”b@ﬁm mﬁ%,ofﬁréf%ngm't%ﬁlpaat&é o@'rtﬂpr%blﬁﬁontﬁeﬁ‘e

sol ution INRA Y [ ni red c outlon ter 90%
of the so\ll\ﬁ @’t éldogﬁb% e%[ ﬁ?‘s‘ﬁﬁ"‘dﬂé"%‘%“&’aéé %@9331 lgph % ol uene0
filtered aﬁﬁ" jop ot jhs Lhiuny ealt Qfoime lisalipylydege gpil ’eﬁtﬂa@f Y%Oﬁ’élﬂn(n but yl

cycl opent adi €hy|Preparatoamofithe datelystori de with a yield of 70% EXAMPLES 7-15

Et hyl ene homgpe! yygwei gcﬁﬁﬁ&ﬂ o\ﬁla&ecmﬂmts@ﬂ b SLAeth P'shHWli@lﬁn@%Hﬁieeﬁl A 250

m gl b h f t
and%%éiafﬁr%ﬁgﬂﬁ%n‘*i el b8 pREREw R roBp e o sBfilloh :ﬁ'&%ﬁ e
the absor menal) pf GPiTich A8 ml, of tetwahpdrofiwan eﬁtltlsatqm&ertrtwcu

t enper at urtempadtur eofctht adofigionasode tshoswlg ab uthe anomf ten@bhydre,ahﬂmwacdgasmi al koxy

(MAO) in tmlum&vmhﬁea@daﬂlgha e By %awﬁi S.ma RitretbN®0 HALF Rt efhbiihium t O

t he net al ne t'al,yst t g
conti nuousl:@ é‘a'](‘]he[%gulf [k gﬁe{ﬁgsangéﬁ’aﬁg ngcFatlxélq @?Oﬂﬁ’g&&l}’ﬁg 73 mal
pressure COteBY t Fﬁﬁtﬂ%ﬂ? pisealyshy %dcﬁln@f&“e&'@{ 0p53beylidens, amilino-)-

hydr ochl or{cgclapéntiadignydx tlttamum cth;wierwmpmapltawdammml vieldexf 4206 hahing pheoduct

was dried @bleSler formyRGIANH. 00, N3TIT1 Whé thestivcrirdl fotaeulpef.yner. The reaction
tenperature, catalyst activity and the polyner property in each exanple are
shown in Table 1, wherein the wei ght-average nol ecul ar wei ght and

di stribution of the nolecul ar wei g determ ned by gel

chromat ography (GPC). EXAMPLES 16- ymerization of ethylene with
hexene was conducted in the follo . 100 mM of dry toluene was
added into a 250 ml gl ass bottle, i ch _had Joeen purged with nitrogen and

et hyl ene, and et hyl ene was added tive equilibrium The
e~4, agpunt of catalyst and
ins anounts that the nol ar

system was heated to 50C, gnd
n the cat al yst was 1000. Ethyl ene

the solution of MAO in tol lUen
ratio of alum numto t he net al contaln

was conti nuoys jped by adding 3 vol %
sol ution of Ri‘i o%%%% arczﬁ ter hour of reaction at the
nor mal press ed and the product was dried at 80

C in vacuum fAmlzehvalne: €69§DeHc5 201&49%8 ymer. The catal yst activity and the

p]9| ﬁrrer prOp@HtMn@?G 1), 8XFpIR) Snaly z@dsziamwnslovs-ﬂ@d):? 2, Mﬁﬂmb Iumgﬂem:otn}]ent

of hexene S can be seen fromthe
a{)rﬁﬁ‘ ) s"ﬁfd‘ﬁ% 6?%@/ y%?qu

data of T he present invention was

e ca
used for theiﬁcgmsgg %a(&)w of ethylene, the activity was hlgher 14
than that of IBi spesienii i$05695é5l5‘i‘(génd4 19@92(@)1 dd BV, Hd20GENg&6(W),

substi t ut i 8g6(@),@96(wNn the |igand used. The wei ght-average nol ecul ar wei ght
and the distribution of the nolecul ar weight of the polyners were basically
the same for both situations, but b%@?% rrers had hi gher nol ecul ar wei ght
than those prepared by netal I ocene t" H When the catal yst of the
present i nvedrénamtions of s difsaligylidene awiiney) metmethyl-eyisloapentadigpyld ntitanivn hexene,
t he pol ynechledideai ned had not only a high content of conmonomer, but also a

hi gh' pol yrrer (pl sephafioft @B lichiRSak bf BlicyRddnB&nitige ! Or mance of the pol ymer
more suitabl ‘i;{(,‘}r E % 1) ¢ s%?éﬁ%deﬂg anﬂ-ﬁgyagd%OErﬁ(ﬁtnPrlaﬁycﬁ\'QﬁJ?a t\%ﬂ% added

No. Reacti on
into a 100 ml Schlenk bottle, then the solution was cooled to -70°C and 3.83 ml

(2.0113 mol-L", 7.7 mmol) of butyl lithium was dropped thereinto while being stirred.
After completion of dropping, the temperature of the solution rose slowly to the room
temperature, then said solution was stirred for 3 hours to yield a solution of the
lithium salt of salicylidene aniline.
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tenperature, CAnmobunt of catal yst, of Activity of catal yst PE nol

M~hMvMW Mn7A3032. 04. Ox

104- - 8A5032. 04. 38x104167x1043. 29B5030. 05. 1x104160x1043. 010C5028. 53. 95x10417
5x10' 2. 9511D5029. 24. 5x104170x1042. 9012E5022. 01. 1x104182x10" 2. 8713F5015. 06. 1
x104130x1042. 5614G5029. 70. 64x104161x1042. 8515H5010. 04. 1x10411x1042. 65 Tabl e

(Z)fE)é?in\F/): 1(ZayNg(ﬁat Egﬁhudﬁbﬂﬂa%tﬁﬁ tenpera- tore, FC):Am)unt of catalyst,

ol 9.6A5017. Brgg%? %&g‘l‘?&%f ik Wﬁ%@%@ﬁg}ﬂ&% %H%[”ﬂ’r’“fh%ﬁﬁ%‘m%ozo
b e T
T e e et s
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structuralt
resultant was filtered and the filtrate stood at -20°C for 18 hours thus 1.72 g of

cottony crystalline of catalyst D: di (salicylidene anilino)-(methyl-cyclopentadienyl)
titanium chloride was precipitated with a yield of 52%, having the molecular formula
of C;,H,;0,N,TiCl and the structural formula of:

D

The Element Analysis Showed (by wt%):

Calculated value: C 69.26, H4.91, N 5.04

Analyzed value: C 69.10, H 4.98, N 5.25

'H NMR (CDCl,, 8, ppm) analyzed value: 8.05-7.99 (m, 2H, CH=N), 7.40-6.10
(m, 18H, arom), 6.79-6.60 (m, 2H, Cp), 6.68-6.50 (m, 2H, Cp), 2.49-2.40 (m, 3H,
CH,Cp)

M.S. 127(MeCpTi'), 79 (MeCp*)

IR spectra: 1603(s), 1553(m), 1470(m), 1292(m), 1188(w), 1123(w), 906(w),
867(w), 697(w)

EXAMPLE 5

Preparation of di(3-tert-butyl salicylidene anilino-)-(cyclopentadienyl) titanium
chloride

(1) Preparation of the ligand compound 3-tert-butyl salicylidene aniline

The ligand compound was prepared according to the process in Example 1, except
that salicylal was replaced by 17.8 g (0.1 mol) of 3-tert-butyl salicylal for the reaction.
23.3 g of the 3-tert-butyl salicylidene aniline ligand was finally obtained with a yield
of 92%.

'H NMR (CDCl,, 500 MHz) 8: 13.93 (br, 1H, D,0, OH), 8.64 (s, 1H, CH=N),
7.46-6.96 (m, 8H, arom), 1.47 (s, 9H, C (CH,),)

(2) Preparation of the lithium salt of 3-tert-butyl salicylidene aniline

2.910 g (11.5 mmol) of 3-tert-butyl salicylidene aniline and 30 ml tetrahydrofuran
were added into a 100 ml Schlenk bottle, then the solution was cooled to -70°C and
5.72 ml (2.0113 mol-L", 11.5 mmol) of butyl lithium was dropped thereinto while
being stirred. After completion of dropping, the temperature of the solution rose

11



T Rs'wherein R is selected fromthe group consisting of hydrogen, Cl-Cl2
al kyl, Cl1-Cl12 al koxy, and C6-Cl2 aryl, R2 and R2' are respectively selected
from hydrogen and -C4 alkyl , R3 is selected fromthe group consisting of
hydrogen, C,-Cl2 alkyl, C -Cl2 al koxy, and C6-C 2 aryl, and Mis sel ected
fromTi, Zr, and H. 2. The catalyst according to claim1l, characterized in

that R i r};lmnyrwlﬂee fobin fefpeinge theh §4i@5dILNEH REE BirpdHofoEs &ﬁrﬁblwéld tﬂ%Z and

R2' are r 5kt | pyl ,

i so- pr opyleswﬁi% Li; ﬁ*e}’htﬁ ﬁ 3 {eﬁgﬂu@{‘gé (g’%?%we 12 t&?%@{oﬁ%ﬁﬁr om hydr ogen

and O -C4 alﬂg fé?ﬁﬁatm E“e %@Y%d fromTi and Zr. 3. The catal yst

accor di ng t oT8¢ ibave. solutipn oththealithium zelt of 3tthaibutyl salicylistenel anilie) ini

ggdr ogen ,teﬂﬂﬁtyﬂpdﬁlrlaﬁt\ﬁwoooIbﬂaoy’VOThaﬁduﬂWvLy dréppddihnd thefsolutibh 0P atsBh ,g R2 and
are r 190 D 0

Ro are yle(:i P&Thintf é}{f bgﬁc? B30 TR 88/ tetraffdi¥furac HOMH tentpRfifle? @gé

T et tembalyte Y e holkigh Aape Flpady 18 the rpQiy) (Rl cattorvard

ani | i no-) -spbyionhoyse stitred everhight, iand diiedby Mdcunind Fhe dily suiatancg/Wadextmcted

or t hoi soprwigty éthlnéthdragd kindsclysd Qaﬁﬁﬂ%dtt@@/ér)'sthlﬂjhaﬁf tHRAIGRIFD di dsaterdbutﬁS met hyl

salicylid _ [

(salicyli ?gﬁ 'ehé Fﬁl Ht)go wﬁ,—%{%&%}ﬁk gx&ﬁ%gﬁé tgélllhg'% C ¥1el e, di
(3-tert- bl ty al}aiv’d% ‘aé‘“rfé%ﬁ ! @g | CPW%W rE‘H%ride,
di (salicylidene anilino-) - (cyclopentadienyl) zirconiumchloride. 5. The
process for preparing the catalyst in claim1, conprising the follow ng
steps; ( 1) Reacting a Schi base gand corrpound of formula (1) wth an
al kyl al kali nmetal conpound ic nmediumto forman al kali netal
salt of a Sch base |ligand. K a (I1) is selected fromthe group
consi sting of hydrogen, C -ClZ al kyI G -Cl2 al koxy, and C6-Cl2 aryl, R2
and R2' are respectively selex ed!fr omshydrogen and O -C4 al kyl, 2 i R2/
Rz NCI) OHR (2) Rea gth i Ymtal salt of the Schiff base
ligand with a cycl opent g/mspteil\gh §e having a fornmula of CoMZ 3 in
an organi c nmedium reno lg ent K hi ng the residue with an

organi c solvent, filtering'the'T Itan% and recrystallizing the filtrate,
in said CopMCTBe Eldmeht Ainaly&is of Qatalyfst Efﬂhomdébymt%} substituted

cycl opent adi @d’@] lesti UED6 3523N|4szgsel ected fromthe group consisting
of hydrogen, @% (%i

Y, and C6-C, 2 aryl. 6. The process
accordi ng toAélF‘lé(lZ H—layhg%e&%’ ‘ﬁﬁlhat the reaction tenperature in
step (1) is HSJM:BCIGD@I;,sémpna)I anplyzad Kalug: B4 9% anpddnGHRN)LT#$16.05 t hi um

7. The pr qgeqSHgﬁﬁaﬁi)d@ng(i (51—13@{276:52 argﬂ,t@\;[] Gy in that the reaction

E:;g})gggwggl MEsy 171%( g 9§ ; corrpound I ?)nl um
trichloride, ﬁg?é 7?%"'13 ch)yc éipoc 9»@%@ Lﬁg’r 6’Ié’3§ cluh‘ t he

reaction, the nolar ratio of the alkali netal salt of the Schiff base
ligand to CoMJ 3 is 1.0-2.0:1. 8. EXAMPIE6ss according to claim S5,

characteri Ze@répﬁrab@ﬁfof a?qsﬂlc@ula&m &iliRA) LUdyE1sparAdi&lyE zifdoiint el6@dw dr of uran
and et hyl et he L C sq{)vte 194 mlglg in step (2) is
selected fro thPngIt %@hgﬁ@l‘f &bt S@IF‘X/PG’@ ?ﬁ benzene, tolu

nhexane, pet P et manol) afhealicylidene anifing and 30 gnl tatrahydeafyeanswigre @ @ed
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The Element Analysis Showed (by wt%):

Calculated value: C 63.73, H4.32, N 4.79

Analyzed value: C 63.56, H 4.52, N 4.90

'H NMR (CDCl,, §, ppm) analyzed value: 8.12-8.02 (m, 2H, CH=N), 7.48-6.13
(m, 18H, arom), 6.59 (s, SH, C,H;)

M.S.:155(CpZr*), 65 (Cp")

IR spectra: 1606(s), 1552(m), 1470(m), 1289(m), 1187(w), 1120(w), 907(w),
856(w), 698(w)

COMPARATIVE EXAMPLE 1

Synthesis of bis-Schiff base ligand Catalyst G

1.519 g (7.7 mmol) of salicylidene aniline and 30 ml tetrahydrofuran were added
into a 100 ml Schlenk bottle, then the solution was cooled to -70°C and 3.83 ml
(2.0113 mol-L*, 7.7 mmol) of butyl lithium was dropped thereinto while being stirred.
After completion of dropping, the temperature of the solution rose slowly to the room
temperature, then said solution was stirred for 3 hours to yield the solution of the
lithium salt of salicylidene aniline.

The above solution of the lithium salt was slowly dropped into the solution of
1.689 g (7.7 mmol) of TiCl, in 30 ml of tetrahydrofuran at -70°C. After completion of
dropping, the temperature of the solution rose slowly to the room temperature, then
said solution was stirred overnight, dried by vacuum, and 150 ml of ethyl ether was
added thereinto. The resultant was filtered and dried by vacuum, and thus 1.2 g of
solid catalyst G: di (salicylidene anilino)-titanium chloride was obtained with a yield
of 61%, having the molecular formula of C,;H,,0,N,TiCl,.

The Element Analysis Showed (by wt%):

Calculated value: C 61.08, H3.95, N 5.48

Analyzed value: C 61.03, H3.94, N 5.44

'H NMR (CDClL,, 5, ppm) 8.05 (s, 2H), 7.54-6.28 (m, 18H).

COMPARATIVE EXAMPLE 2

13



10y>MLOY& ()-!{0YlI'lz 10%b5b& ()- !l Yl 1z 109%& ()- !qOYl 1z 10%+& ()-
I hOYl 1z 10%&' ()- ! Yl 1z 10%e& ()- 444669::b@ 10! cOl @z 10%& ()- !~ @z
10%6S& ()- !'10Y 10%& ()- qOY 10%& ()-1'qY 10%& ()- 10 10::';1;;;=yVWo@B
1011012 10%& ()-"'112 10%& ()-"!cOl 2 10%& ()-"! |2 10%CC& ()- !hOl @z
109 ()- " @z 10% & ()- ======c=U?u?_>0!10 |1 0Y& 10%& ()-!I0Y&z

(yO%EL'O((y e)&'- '( ;qYl&Pre?pQPé&oﬂbf dil@- t%@ylk@ﬂb?&fﬁad&n zﬁob% Gichrerid®! BRBBB] CzX6_>0! ! | Ol
g -
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100 ( fg ato( 13 tl&ezo Pt ( m yelppempdisge 0o, () -
col 0/@ 10%00 m] of tetr ydrofuran (THF) whlle bemg cooled w1th ice bath and stirred, After

completion of dropping, the stirring was continued for 1 hours to yield a white

clouding solution of n-butyl cyclopentadienyl lithium.

10.485 g (0.045 mol) of ZrCl, was slowly dropped into the above solution of n-

butyl cyclopentadienyl lithium at -78°C. After completion of dropping, the solution

was stirred overnight to yield a red clouding solution. After 90% of the solvent was

removed, the residue was dissolved in 100 ml of toluene, filtered and recrystallized to

yield 12.7 g of Catalyst H: di (n-butyl cyclopentadienyl) zirconium dichloride with a

yield of 70%.

EXAMPLES 7-15

Ethylene homopolymerization was conducted in the following examples.

A 250 ml glass bottle was purged with nitrogen and ethylene each for three times
and 100ml of dry toluene was added thereinto, and ethylene was added until the
absorptive equilibrium. The system was heated to the reaction temperature and the
catalyst and the solution of methyl aluminoxane alkoxy (MAO) in toluene were added
in such amounts that the ratio of aluminum to the metal contained in the catalyst was
1000. Ethylene was added continuously and the reaction was conducted for 1 hour
under the normal pressure. The reaction was stopped by adding 3 vol% solution of
hydrochloric acid in ethanol. The resultant was filtered and the product was dried at
80°C in vacuum for 3 hours to yield the polymer. The reaction temperature, catalyst
activity and the polymer property in each example are shown in Table 1, wherein the
weight-average molecular weight and distribution of the molecular weight were all
determined by gel chromatography (GPC).

EXAMPLES 16-23

The copolymerization of ethylene with hexene was conducted in the following
examples.

100 ml of dry toluene was added into a 250 ml glass bottle, which had been
purged with nitrogen and ethylene, and ethylene was added until the absorptive
equilibrium. The system was heated to 50°C, and 5 ml hexene, a small amount of
catalyst and the solution of MAO in toluene were added in such amounts that the
molar ratio of aluminum to the metal contained in the catalyst was 1000. Ethylene
was continyously added and the reaction was stopped by adding 3 vol% solution of
hydrochloric acid in ethanol after 1 hour of reaction at the normal pressure. The
resultant was filtered and the product was dried at 80°C in vacuum for 3 hours to
yield the polymer. The catalyst activity and the polymer property in each example are
shown in Table 2, wherein the content of hexene in the polymers was measured by
“C-NMR.

It can be seen from the data of Tables 1 and 2 that when the catalyst of the present
invention was used for the homopolymerization of ethylene, the activity was higher

14



& ()- 8F; F<F=F>F"F+I

109& ()-! F*

pK| LL=NMNNNNNWXVB70!

AT

0!l Fz 109%&S&S& () -

| OFz 109& && () -

| F* | F*

10%& () -

109% :

109&' ()-!VOF* 10%&' ()- NOOYOQRRKR{ Y7MB70! | gFf 10%>9>9& () fl

109%& () -! &ﬁ&&th&%’&bi(s)&oﬁﬂ@%ﬁsel

“Heddond T b

10%Ce Ce &
1098 () - f

10@10%& (Welegud ?‘f(WQ_LIS
YYYZAZdZz [pobsings had Biggher meolecular welght than those prepared by metallocene Catalyst H.

Z: 0l

109%&' ( )1 ?:yﬂgéﬁﬁ’)l%%d ¢

ut also a h1g

pol

"Eatal stsérilackﬁ{’éﬁnd l

&I

109 ()-! qOF& 109 ()- & QF&
10%+ +& ()-& 10 10 10S=109%& ()- | EJcJII%pPKXV4|]; 0! OF* 109%MNV& () - ! qOF*
10%j & ()-!VvOFz 109%& () -
10 10 10S>109%& () -

| {OFz 10%& () -
()-!OF*
109& ()-! -

H55h BIARMA70! | VOR(

R R T

( the polymers wergdes:

more suitable for further processing,

cgljy the same farbggh ¢

COmonmy e

ifuatiogs, but the

|- 109%& ()WhUxQ@Hé)%?eagkt Sl P¥d&pLebent | iRIENUBA Swds) uéedsﬂo@%@s Qo lihreﬂi&ﬁ)‘n"ofT_J _WJee

e(;)olyxﬂe(ll Fot ta#x%égjl_ﬁ‘éﬁ 9111&'

molécﬁlar welglit_resultmg in the pergormance of the polymer

Table 1
Example | Catalyst Reaction | Amount of Activity of Mw Mw/Mn
No. No. temperature, | catalyst, catalyst
°C umol gPE/mol M:h
7 A 30 32,0 4,0x10* - -
8 A 50 32.0 4.38x10* 167x10* 32
9 B 50 30.0 5.1x10* 160x10* 3.0
10 C 50 28.5 3.95x10¢ 175x10* 2.95
11 D 50 29.2 4,5x10* 170x10* 2.90
12 E 50 22.0 1.1x10* 182x10* 2.87
13 F 50 15.0 6.1x10* 130x10* 2.56
14 G 50 29.7 0.64x10* 161x10* 2.85
15 H 50 10.0 4,1x10* 11x10° 2.65
Table 2
Example | Catalyst | Reaction | Amount of Activity of Mw Mw/Mn | Hexenein
No. No. tempera- | catalyst, catalyst polymer,
ture, °C pmol gPE/mol M:h mol%
16 A 50 17.05 1.76x10° 57x10* 2.73 4.34
17 B 50 18.00 2.1x10° 53x10* 2.70 4.30
18 C 50 20.12 1.5x10° 60x10* 2.81 4.18
19 D 50 18.5 1.9x10° 59x10* 2.67 4.52
20 E 50 22 6.0x10° 62x10* 2.91 4.25
21 F 50 7.5 11x10° 43x10* 2.86 425
22 G 50 23.24 0.581x10° 34x10* 2.55 327
23 H 50 3.1 9%10° 4.75x10* 3.0 6.80

*M represents titaniwm or zirconium in Tables 1 and 2
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5. The process for preparing the catalyst in claim 1, comprising the following
steps:

(1) Reacting a Schiff base ligand compound of formula (IT) with an alkyl alkali
metal compound in an organic medium to form an alkali metal salt of a Schiff base
ligand. R, in formula (II) is selected from the group consisting of hydrogen, C,-C,,
alkyl, C,-C,, alkoxy, and C.-C,, aryl, R, and R,’ are respectively selected from
hydrogen and C,-C, alkyl,
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7. The process according to claim 5, characterized in that the reaction
temperature in step (2) is -78-25°C and the CpMCl, compound is cyclopentadienyl
titanium  trichloride, cyclopentadienyl zirconium trichloride, or methyl
cyclopentadienyl titanium trichloride in the reaction, the molar ratio of the alkali
metal salt of the Schiff base ligand to CpMCl, is 1.0-2.0:1.

8. The process according to claim 5, characterized in that said organic medium
is selected from tetrahydrofuran and ethyl ether, and the organic solvent for washing
in step (2) is selected from the group consisting of ethyl ether, benzene, toluene, n-
hexane, petroleum ether, and their mixtures.

9. A process for the homopolymerization or copolymerization of c-olefins,
characterized in that the catalyst of claim 1 is used as a major catalyst, and alkyl
aluminoxane as a cocatalyst to polymerize a-olefins or copolymerize o-olefins with
comonomers at 10-110°C and 0.1-1.0 MPa, and with a molar ratio of aluminum in the
promoter to the metal in the major catalyst of 100-1500:1.

10. A process according to claim 9, characterized in that the o-olefin is ethylene
or propylene, and the comonomer is butene, hexene, or octene.
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