;| } e3eqDn" 6 TDHM "Conponents arid catalysts for the polynerization
. olefins" -The pr i pyon relates to catal yst conponesy ApRozoo3 e
pol ymeri zati on amﬂmmwﬂmml”Mo the catal ysts obtained therebpsoozapsiqto the
use of said catalysts i1n the polynerization of olefins CH2=CHR in which R
" is hydrogen or a hydf8¥&rbyl radical with 1-12 carbon atoms. In particul ar
the present invention relates to catal yst conponents, suitable for the
st er eospeciCompaprhisreni catt/vsonyoofhetpolwnewizutomofmfefint’er s of mal oni ¢ aci ds
(het er oat om cont ai ni nﬂmrral Fnat esv)”r. Sai d cat alklst corIponent,s &zh?n used in
the pol ymet RS BESThIGFINANEIalS 10 SHAY T FOPRPRINEICR theoPOlRE7plig @ olefins, toatbabl e
to give po i i i it E i .G | I in
torms of  nEuTyiint BRrfioR] {1 8He P O SRR b ol AFRBHRIRISRL, |
as i nt er naCHg+GHR rinnwilioln ® $s hydrogenadrys thydioodrbyineadival wwithr 1-2Atchidon @foms. In
propylene is already known in the art. In EP-A-45977 is disclosed the use
of an est epardgularghe presens dpvgniien elatss| to zatalygy cosepnrents, syiplde ferdhe siarepspeeifigal
donor of . f or TRl zaty,on, of i ns. - A- 8647 ' oses
 cat al ys PHEnAATon s\ bAIR, QG 15 1B nlog ) Sha 3R kol Ry porpi
conpound, 4eisctedn fiohe detepsutsln Nodntaifinp Ocstsils "tV intdorier dcidsN (Ked6dtond | tontdigiagur es
towards MgCl, and gc.) a solid catal yst conponent conpri sing, sugported_ on
MyCl,, a Tnaleaatetle Said dcaiahysticempersAtsawhiasy ussd| iacthe cpolyrasrzatian, of plsBas endfin

i ol oses fitler APrASAR, B ABAER: piPaSuMer BenBR Yo on i B iEHARTS
t hat di scl mdesexprdshe in $@me bf Higk kiilyhe idsolubilidyy| nmal onate and di et hyl

2-isopropyl mal onate as internal donors in My-supported catalysts for the
pol ymer i zat oSO spBeastsre of malenic acid aseinterna] orleqtion ¢anarsyis Gatlysty fier the

pol yneri zaf i d {: i hoye-Jrenti oned applications that a
conmon drmggﬁﬁéﬁg%%f%ﬁgg%%lggl{%gy%ibgwglpq%(%aéﬂenenti oned nal onat es was

r epr esent eth BB-A345907 lid disvhssad drfae bftanyesteobfmaioniz atidqdieshiy 2, o-ddsoibhnyimal omand)

suitable isotactic,index of the final polymer. This is confirnmed also by
the di scl odUiHergdl dnpop e si7easalyst g Qﬂeam?&m@gﬁv% of aﬁ%ﬁnész-é% shideses g
prepari ng I o . I eyl { iqh is
P har act orj Col9y 6 hEpShehaRORBEIERS ol W)ah AMLARoRRo Bl L) Fcifitich
reacti on adwrg campagmebavimg cengiomeadtivity featugesi towards igUhdndifc) asolivhtaglgst
conmpound, with one or npre el ectron dgnating.co unds represented t he
Gener a1 o FPRECOm PSR DS SMER R e PP et PARE Fced K
are, the sappy @l’asé%% bf @ﬁ&*’@mnp%uﬁ&sriﬂg%m%@%xﬁtegfNQﬁé‘BPﬁ@%GJ@dit@d laggrcaﬁa{sbon

group having 1 - car bon atons, and Re are the sane or fferent,
a sat ur at edisclpses yudlonates ootaiirgihdtgroatorns ' Bersagpe cappliesotot BR-Ai- 36944 that disclosese

secondar r tertiar rbons and having 3.-, .20 carbo tons., Al.t hough. an
o overentie 155 a8 R 72X BRT e A0 ke 2-SertRy §9ien e R Tiypa RO i
cited docunBRéppbriedVatadisBiaes tht PSlymesatibs ofrpyiénid. | not satisfactory for an
econom cal use of the catal yst conponents disclosed therein. It has now
sur pri si ngltyis Bprarent onuthe laaalysihel the pylimerization sesulls edpasedhindthe peove-seentienddc
i ndex of t e i A Iy | ¥st .con
conpr i si ng PR s S 3mafol (UL Pt Aot Ble BRG] Frates was
t her ef ore aspraabitedby oEtill Reatyteiey polyMeRtion Pieldand/d\aindesuitable isoticticindéy i

conponent for_the polynerization of olefins CHz=CHR in which R.is hydrogen
or a hydr ofringh pelyeet dihisystorntirmed @lsohynthe displosure sdP 1081 Wy 2\l hisrapplisatiefgen

and an het I Al t m
it orent frac B HRRY B Meihe dbfis ol SHBACICRETAMATANS AMCE]
mal oni ¢ aciwdich' isldhafaseiizeduby conthdtiag @ Stidr italEko ROMpOAEND Prdilised By tiereacticct ed
fromesters of malonic acids of fornmula (1): OR2 OR3 OR~ ~~0O

Or 17 (1) R~ ~OR~

wher ei n R, 23RBS RMagpssiim enpung; § Hianiamicoppapndsandranchalegen campoynd opith oge oicz e
| i near or | I (I al kyl or al kyl aryl
group and gﬁaéﬁggﬁghﬁngggﬁlﬁgﬁ%w}ggééj&lé%ﬂﬁe}g%%ge'?e(rr)%ir%ﬂ%cl e; R and R4 are
i ndependently selected fromC,-C o |linear or branched 23 APR 2003 al kyl,
al kenyl . cycloal kyl. aryl, arylal kyl or alkylaryl group and R, and Ra can
al so be joined to forma cycle: with the proviso that at |east one of the
R, to Ra groups contains at |east one heteroatom sel ected fromthe_group

sorsisting of haogens, NS, @ Rand s RN

H1ARIAAY




The heteroatons, are preferably selected fromthe group consisting of F,
‘d, Br, and Si, and, in a preferred enbodi nent, they are coin?%ipﬁ?obg t he
R, or R groups. Preferably, R and R~ are primary al kyl, arylalKkylor

.al kyl aryl groups having from2 to 8 carbon atons which nmay contain

het erocatons. More preferably, they are primary branched al kyl groups
optionally containing heteroatons. Exanples of suitable R, and R~ groups
not containing heteroatons are nethyl, ethgl, n-propyl, n-butyl, isobutyl,
neopentyl, 2-ethyl hexyl. Exanples of suitalle R3 and R4 groups cont ai ning
het eroatons are 2-chloroethyl, 1trifl Rethyl,
2-trifluoronethyl propyl 2-trinmethylsilyl 2- br onoet hyl ,

2tri fl uoronet hyl propyl, 4-chl orobenzyRb" 2- Rget hyl ,
3-trinmethyisilylallyl. R is preferably, apd particularly when R, is H a
| i near or branched C,-C p al kyl, cycloal kyl", aryl al kyl group; nore
preferably R2 is a C -Czo secondary al kyl, cycloal kyl, or arylal kyl.

ond Rl o o R B EROREEE, et P RRHRSE o gt of biaabba it et
C, - Cza aryl ghduphavingal K caFioh a@n@i!nd 18{)@&% aRl thle BmeChR AifBréls, AankRaEBér B
a

het eroatom Specific exanples of suitable nonosubstituted nal onate )
conpounds arsatugiedthygrocarbon Braupi copginingranevy Imare jacpndpay onigrtiary erkanpypnd baving

1trifl uoromgt | i.dene | anate. bis(2-chloroeth . C e

21| sopr opyl e SHErDA RETATRLONA! FunroRT (5 eBis biblas apd dgotectis indey, gyer the
?- p- chl or obeiatyduel ciredtdecuriérts R)obtathed)] e rdsditd ardRtin Mot utisfetoty it an economical
2- (2-ethyl pi peridyl)mal onate, diethyl .

2- (1-t ri f 1 udseathhgataly sheompprantsdisclasebtheren. di et hyl

2- a- phenyl - g; { .11 { I o S r .

2-1 sopropyl ﬁ%é% ’: g?e%&g%@h g‘%eé %ﬁg’é%ﬂlﬁ%} F‘% F%BZ’% Cﬁiyzfi t?déf%%lg% gn% lﬁ%l}@sgémc tndex of the

di subst i t ut gdlymer @an tbe Simprefed rbyeasingD cqualist ddmpbientd) 6crprisingnhdterbatath dopadringne
of RR and R is a primary C3-C o al kyl, cycloal kyl, aryl al kyl group.

Speci fic exdpraipntes 3f el donersgi subst i t ut ed nal onate conpounds are:

di et hyl - 2( [ | )z : w Hi;

2 (1111 ucr SHOFEE O ST posa 0RO, RGN e i iblyst component for the

2- met hyl t ri rpelymyrigation efblefiatsIGH,rE@HRNatvehickdR @4 hydrogen or a hydrocarbon radical with 1-

2- p-chl orobenzyl 2-i sopropyl mal Qnate, dieth - pi peri dyl - 2:- met hyl nal onat e,
di et hyl 2-( 113[ oo g %@}}S%ﬁ‘gs’ 1@?%}1‘?@@% o (CRRAINE maldnate.

bi s(2-trinethuhs )meand ; -'ﬁﬁ&ml :
bi s(p-chl or oﬁlgﬁeérté-l)}'ll %&égségél%%giéﬁp%&ﬂ%%lﬁéf% ong")ém%@mzd';“°£\‘5%thf Ooc))(gg?nt at%r‘g.z_

been sur pri deriying froouthd metomic aat. al yst conponents in which the interna

donor is a heteroat om containing nmal onate performbeiter, in term.of yields
and | sot act 11 PRGRES Thh R Eor a4 ForoBotaNn efit be SO Lo gt g acids oF
mal onat es nagbma@d{Ipi ni n; heteroatoms. As explai ned above, catalyst
conponents according to the invention conprise. in addition to the above

el ectron donor, Ti, My and halogen. In particular, the catal yst conponent
conprises a titanium conpound, having at |east a Ti-hal ogen bond and the
above nentioned el ectron donor compound sypported on a My halide. The
magnesi um halide is preferably MgyCl, in agtive formwhich is widely known
fromthe patent literature as a supp®, GRﬁgler-hbtta cat al ysts.
Patents USP 4,298,718 and USP 4, 495, 33 re the fipst to describe the use
of these conpounds in Ziegler-Natta LIGR, 1t is known fromthese
patents that the magnesiumdi halides in a tive*form used as support or
co-support in conponents of catalysts f or Ot he pol yneri zation of olefins are
characterized by X-ray spectra in which the nost intense diffraction |ine

that appears in.the spectrumof the nop-active halide is dimnpished in
intensity an¥hgran %eﬁpg&&qw t%Oh%}?%r%E%@ eetk Phernrre OR&iCya lnear ShPrapegyd

tovards | ovefieangk 1,%@51‘(1%@ ahf, w%rktyﬁ& alﬁglgﬁngod UARANGRA R Bt RIS also be

preferred titani um ¢conpoun used | e ca onponent ' of the present
i nventi on arjeindd € foranal il R, anfl R, t dne independertlysseletied Hedno &, <hhlideat es brafiched
formula Ti(OR)~.yX, ., where n is the valepce of titaniumand y is a nunber
between 1 and n, can be used. The prepara?ion of the solid catal yst
conponent can be carried out according to several nmethods. According to one
of these nethods, the magnesium dichloride in an anhydrous state and the
het er oat om contai ni ng mal onate are mlled together under conditions in

whi ch activation of the nmagnesi um dichloride occurs. The so obtai ned
product can be treated one or nore tinmes with an excess of TiC4 at a
tenperature between 80 and 135C. This treatnent is followed by washi ngs

wi th hydrocarbon solvents until chloride ions di sappeared. According to a

I

hyl ,




and a total porosity (by B.E T. nethod) higher than 0,2 cm /g preferably
between 0,2 and 0,6 cm/o. The porosity (Hg nethod) due t@3pAPRS2003 h
radius up to 10.000 ~ generally ranges from0.3 to 1.5 cm /g, preferably
fromO0.45 to 1 cm/g. A further nethod to prepare the solid catalyst
conmponent of the invention conprises hal ogenati ng nmagnesi um

di hydr ocar attydxilkbayic oyobhealiad.saryl sarglalky s omaiyias| grouslarad K oandde cant aldo be jpined kale,
with solution of TiC 4 in aropatic h)(drocarbon izSUCh as toluene, xylene

etc.) at teRpRARGeyihdbaeonisgohal it lensiome ofifie Ry dnRmeFRUPhICoHaITS &) least gne
aromat | ¢ hyleeiRoleaal #ih 8 FA @gggtgﬁgpgﬁugﬁéaﬂ%% 4IOGE P hitpg. and the

het er oat om'contal ni ng nmal ona ohe’ or hore 'of these

t r eat nent s. THerhetdatddis, biRgsiefefabloBaleatd Gomnihé pRUS cotsastidg of FoOl, BEtagd SAGMININ
contai ni ng mal onate can be added as such or, in an alternative way, it can
be obt ai nec? prafesrd embpdimentigeware sppriopd indheRor Begiosps: capabl e to be

of Known craFeE: Refit kit Bk 0 ARk AROA e lRENE: s EARRERT

etc. GCener adibis vitidh ey SoaainoR8t&eMbRAs NMbge f&ﬁlﬁ&,ethief ars pfimhiy Biadhéhed faldyl O
with respect to the Cz of from0.0l to preferab % fromO0.05 to O.5.

The solid caowsysptianalith sastainingc beterdrtomst EExamplep rafs syitablenRe il oRs graaips not

converted into.catal s for the merization ot olefins by ne ' t hem
Wt b or gancarEiaE fidhim: K oS SR EE RS tnoBhSlioeSheRp 2RER MRS, | T
i's an obj ecExa@ipléshef RuRERNIR, BYER, @foups Cdhinisd HeRfoatdifs RA Yahldrdakylon- of
olefins CHZ=CHR, in which Ris hydrogen or a hydrocarbyl radical with 1-12
car bon at onigiflueremsthvietyd t h@-tpfleeramethyiprenyé reé@ﬁm@hylséﬂetbﬁn: (&Pbrogogthyl d
catal yst c en [i,sin T} qan | pgen ntial el enents
and an het e apg e BoPRaE Ot iy AEREE SERBRARRAER Ly el
conpound ang, isqpéferably) dnd pariduliyevisn RDik &1, el Il @brélvhed C5-Ognakydeycloalkyl,

(external donor). The al kyl-Al coggo,und C(e)%}a is preferably selected fromthe
trial kyl al Uielyheeyrp R Prederely 4% ot sscendary ellens| eyclagiirhrgr arylalkyl.

triisobutyl ] L3 Qs ] iz i . .
tri-n-octyla uénql%mre i[:rlecli %e%&op%ﬁxﬁ“@%o%ﬁxﬂg@%ﬁ‘ﬁhﬁ%ﬁ? %?—thd Ryis a GGy
trial kyl al upimargilimeai dribrandhyd alkylyianOpChalycldsikyl, aldoyd,alatyialiy rar jigidrglegrowgy.
o 91 R e B0 e e T R
het er oat om fa15n43 éﬁﬁ%‘ﬁ@g? n%lgﬂg Al n@-mhﬁﬂ%ﬁemggtﬁ}gf ng)aﬁ)ﬁﬁt@,r Ndbthy! 2-?11- as

el ectron-donor conpo e silicon conpoun rs, esters’ suc

et hyl 4- et hoiipbrnztintethylidene)amlonat) ebis(drdilooethplyp Qrinatsopyintalpaate; cditthyll y2-
2,2,6,6-tetranet hyl piperidine, ketqnes _and the 1, 3-diether f. the. gener al
Formui a (11 fameymiRpielsbalonis. ) ST - reHprofency bRpfor choiit | ZRPRRT.
R ~ R andmRonaduabiefiyl di f5-eraRfipiper SHahier . Aélylhy dnQysRi@romethyl-1-
hydr ocar bon rgd?cal S 1ﬁa\yi ng ff{ﬁnﬂ%p{pgn%gﬁ’g%r bon atoms),, andO(R~" arﬂd R~¥",
equal or di methyletityl)aiomaeac [iatiyher 2-olgheayltfi@rifuiemehghibengylof mRloniRe, bis¢ept

t hat they cannot. he. hydrogen; one, o re of the R-R'""' groups can be
inked to fDpopeh }%?%P’OP Mﬁ‘%?ea‘i’lﬁ{?-fgr%é?eélwﬂ)e?dﬂaﬁm%’étei, 3di ethers in which

R-" and R'asnihg digb&fhkd rxfl'c{l&{ﬂegg)'r Arr8d afrjnp&?lq.é ﬁﬁ! fhose MOWHEh af leasiSorlof R,
preferred external donor conpounds is that” of silicon conpounds of formula
R, sRb6Si ( ORand-R, ishprimary GrCh, Bikpls eyclonllederylélkypréupt o 2, ¢ is an integer from
1 to 3 and {he.sum (at+b+c) .is. 4. Rs, ,..and R, are alkyl, cyclaoal kyl, or
aryl radi ca%ge 1% rexqmples . of bﬁﬁtaglfoﬂ%suggftP@Hama@néﬁntcngﬁ@dshé\?{%r g‘é%?fr&(l'
Particul arl ﬁifﬁfo?érﬁétﬁﬁ&h%‘)-@-ﬁeﬁ%ﬁiaidnﬁﬁn COMP@HRYs 1 N Whl§hrifludrSmdthyRiHyD-2L, ¢
is 2, at | east one of and I's selected frombranched al kyl, cycl oal kyl
or aryl growmgthylwnalbnae, dietind 2boethpltromethplsilyledmiethy sl onaaé, iiatay] Rep-chlorbenryl-and

R is a C-C.o al kyl group,. | arti.qul ar hyl . Ex I f.such
preferred s?T‘fo@BWy%Bﬂg%ﬁo@uhgeﬁmﬁgﬁ' -&egﬁi&%ﬁwﬂtﬁe%g@%@ﬁf' voromethyl-1-
di phenyl di Mg{efiy¥atiy1)-2nRthyRbidtate | 'H?é(mfﬁﬁbmﬂsﬂﬂ)é%?gl 3Ropropyl-2-isobutylmalonate
di cycl opent yl di'met’hoxysi I'ane, 2-‘et hyl pi peridinyl - -t-butdelnethoxyS|Iane
and 1, 1, 1, t bisfp-chienopergpl) 2-gclohexpl@i-pethynalgratedi met hoxysi | ane. Mor eover,
are also preferred the silicon conpounds in which ais 0, cis 3, R6is a
branched al kyl or cycl oal kyl group, opticnally containing heteroatons, and
R is methyl. Exanples of such preferred silicon conpounds are

cycl ohexyl tri nmet hoxysil ane, t-butyltrinmethoxysilane and

t hexyl tri nmet hoxysil ane. The el ectron donor conpound (c) is used in such an
anount to give a nolar ratio between the organoal um num conpound and sai d
el ectron donor conpound (c) of fromO0.1 to 500, preferably from1l to 300
and nore preferably from3 to 100. As previously indicated, when used in
the (co)pol ynerization of olefins. and in particular of propylene, the

o, o, o " ~ ~ A NI 7\




i'nvention allowto obtain, with high yields, polymers having a high
- isotactic index (expressed by hi gh xyl ene i nsoI ubility X. 123 ARRR808how ng
an excel l ent bal ance of properties. This is particularly surprising in view
of the fact that, as it can be seen fromthe conparative exanpl es here
" bel ow reported, the use .a e el ectron donors of | onat e, conpounds
ot cont ai 6 BEorERRSREY GPye T Sl e tmmogerty it oriFb A e BRE B
xyl ene i nsqleulbdidrh 36011&“#1‘5@5%'{&1&&3' ﬁert%gp&yeftér W Rrf 3W1Ella§ran@t?§o%hc Q'Tdei hBan
present invention a process for the (co)polymerization of olefins CH =CHR
in which R daglysyamopesnts compiigiog aakghbysd maladitas bt eintdinitig h&eroaipan at ons,
carried out in he presence of a catal yst orrg)nl si.ng the product of the
reaction bet inqdAboye.<falyst emppangals aewﬁ% EhedBYF&F‘P%F?f@P%Fet\)B adgition to
hal ogen an L und
hal oaen, Andy ek SIORPALAI MY 4 IFAANS il 80 b SN gTROUN
Sai d pol ymex tmahmoéqumdsﬁam?gtadJl@astarTn}ad)gautaombamd dten@ot/e ntentmad electron

techni ques for exanple slurry polynerization using as diluent an inert
hydr ocar borflogier GRpoung suppgried fa ﬁt& Palide; Bbe magnrsiunn balideqisingeferably eCl ror
exanpl e propyl eRg), Afich if GRkY Rﬂoﬂfﬁ%}ﬁ“&w %ﬁrﬁq}/tgrraturé 5§ by gﬁ%ﬁsfop k?egIePN%ﬁ‘é ry
out the polynerlzatlon process 1n

fluidized OdatarmtshamxaaUSP a@st’ﬂtxeddbm@‘rmmemre t'ﬁbeﬁrmb deeribeztht urofitlsese
general ly carried, out at ngerature of from20 to 120C, preferably of from
40 to 80C. SAMMRURdscinggi lﬁé'N A cpglysis-sit ds kpowy fipm thege tpn@mgatbatﬁhawgmwm
operating p M?E taeen
1 and 5 I\/Pac{lﬁ?ﬁg% ﬁlehéﬂig%%aﬁéﬁ%ralp%g%& rOT‘lOBS Beral?l ng B?ée?]isg%fé@ st gﬁeﬁﬁg 1y
bet ween 1 wdyrﬁerlﬂmrproéfcﬂefahl yrebetiameterizell. by 3Gehyd spdena ihlywihioly aire mosntdu:mse

Che” ol ecul et ite B sRgrR s the FRESTE U s SRR BRILS I BRGSRS FES Y1
to better illqustdpb& t,hﬁhmewemst Bixif ?,ttttsxty JididpRGed towa@é/mﬁlezé%ws

The mal onat es usegd In e present Invention were prepared by KnoBvenagel
condensat i dn&ﬁtoﬁ@bognwaltmﬂel&mt ones with diethyl nalonate, see Tetrahedron,

29, 63S, ( 73),.fo owed sel ectiye reduction of the oubl e bond, (

Ve chin © AEEEES Gam. comanng vspd T S ek Dugone) f 9 et Aphtion s
mal onat es hpic n&dthel, t&qteahb& 10N ?tﬂm&h&t&&@@& sRmLThoR), \Axr WHRfEPRAIBE by
transesterification of the corresgondl ng di ethyl nalonate as described in 8
23 APR 2003va®mnpftetaxnumfan@|§ i9 8 aEmMbe2 befveom | bshm cgmbeused. pol yeri zati on
procedure | liter ocla ed with nitrogen,flow at..70, C faor . one
hour - 75 m 115 petamplih of e Roith arait el G PR ot et gl

di cycl opentmk@b@at hoxysi | ane and 10 ng of solid catal yst conponent were
introduced in propylene flow at 30 C. The autoclave was closed. 1.5 N of

hydr ogen wefecoxdingtp ensdof these, metheds thstrnagnesign dichjoridg infan|aphitdrebsptaimgridethe
were fed. T, |nf|v nute

pal yror i zat A0 cepif MRS finkFlodtlie Moor SR SH ATy of e
non- r eact edmpgmepiyimedichlvtide sy The sd dstﬁmﬁ@ll pl‘ﬂfﬁfct ¢@shd eeMstesRbr aivde thneeditht
70 C under vacuum for three hours and, then, %%hed and fractionated with

0-xyl ene t cAHEXEFPinBiGnat asenpriatye befreen B0amd 133861 Thisdreesnany iy follewedhRY at

25 C. Det ergbgﬁt tHP° o) v

o- xyl ene under sgts fur;ir | fr’t)é%g%m?%%%l‘fgor %thﬁﬁ%ee}gﬁg %hsghﬁ éﬁ']d 2 d&ﬁ%ﬁ@\%’ﬁgﬂﬁ&
cooled to Zﬁtétlmmdhaﬁméuct&Btamemhyee-mlﬂmglthsmhgmhxampMMrm mmﬂfyldtdue statd théhe
resulting sqluti on gvaporat ed in nitrogen flow and the resj d

dried and wWeREHEd efiid e heteropemcenntainjae dralarate, is drepigd W %PHEF“P‘ﬁén
by differen 9 TN and
Conpar at i veﬁgwangi es SasPirggg:lrhg?éeg}?L %ac?}dr&{g I{% gé‘lﬁysot con%g%g’gtt‘iﬁeaﬁnnég a
500mL f our - iseakied ontfond trtﬂealﬁtweqnura;ﬂdt hiutshand iat teﬂgaera,tura o0 froin 40PC To (Beboikinge

i ntroduced at, O VWile stirr ng, g of m crospheroi dal
MyCh* 2. 8Ci HRRRY %@d&t%&ne ?%&%T *t%och»etmnwee Ehenigseerplly washed with inep

4, 399, 054 bH)tfer&%ﬂfoﬁtslegnté‘Euc'ﬁaQQQxaEme instead of 10,000) and 7.5 mmol es of
mal onat e were added. The tenperature was raised to 100 C and nai ntai ned for

120 min. Then, the stlrnng was di scontinyed, the solid product was all owed
to settle and the supernatant |iquid was siphoned off. 250 ml of fresh
TiCl, were added. The m xture was reacted at 120C for 60 m n and, then, the
supernatant |iquid was siphoned off. The solid was washed six tinmes with
anhydrous hexane (6 x 100 ml) at 60 C. Finally, the solid was dried under
vacuum and anal yzed. The type and anount of nalonate (wt % and the anount
of Ti (Wt % contained in the solid catal yst conponent are reported in
Table 1. Polynerization results are reported in Table 2. 9 23 APR 2003
Tabl e 1.




Ex. Mal onat eTi n. TypeW

9N 1Di et hyl 2- (1-tri fl uoronet hyl et hyl)-2-net hyl mal onat €19. 323 APR 20031 2- (1-t

ri fluoromethyl et hyl) mal onat el2. 33. 83Di et hyl - 2(

1-trifluoronethyl ethyl)-2-benzyl mal onat el6. 83. 94Di et hyl 2- (1-tri fl uoronet hyl

" ethylidene)mal onat ell. 43. 75Bi s(2-chl or oet hyl )

2- i sopr opy |Aradrdingtte 280the. r8&horh n@Rnestuny dithiosidp isoprydotiRated advptdug onedlleliowa3. 1C
onp. ?Di et hyl 2-i so pyl mal onat e . . nco .

16, 83, 200N S04 b IEREEMap o FErSTLRTIGH semggen 0 0 26 8opy

- 2- benzyl mal,aoak; q;]:%omﬁog a%teroaggfn'%gﬁ %9%‘;’1113@&1@ treatment with TiCl, is repeated

Exanpl eYi el dX. | .'n. KgPP/ gCat W 15097. 6249 34596. 944094, 453897 1Conp. 64297.
0Conp. 9309&n@f&ersplx<8£35®3heﬁ@uﬁma&&94 ofder to23imfiRdR A0QDNCeAtddT1C],. A sol i d
catal yst conponent for the, polymnerization of olefins CHZ=CHR, .in which Ris

hydrogen or® Briimehy swpresaﬂfheawm etweqrzme@essw algobalates op ﬁl?JPfPélF?n‘tj’l%‘b‘?

Ti, hal f
formila () 1m0 IR oRRBhas BRRALT AT, ROTSEA5R 560 My ah QR OERCE,
firm each (nbimpn}.m@nle htteroatem Gonaing makantedn sb]u&m) aedl tahperatureadfkabowt! 80 to

cycl oal kyl, , arylalkyl or alkylaryl group and said R, and RZ can al so
be j oi ned ta‘?c rm a cycle; R3 and R4 are independently sel ected from C-C~

| i near I ryl l.aryl
group and %C%andrﬁg(lit aalcé.#eg @BH ﬂ(}e %@ ‘?ﬂl orc e QCéth?a% l}’ev&?r k" IE# %dhlgr rﬁrg%tv $o
that at | eaﬁémmn&:oﬂfpoﬁrhboﬁonhﬂlam(@m}pp}s wiherd fiig theavaldnea i tmmxﬂnah@ryoata)m
sel ected fromthe roup consi ?tl ng._of hal ogens) N, Si, Ge, . P, and

Calt al ys'a fcdh%ﬁre?ﬁt %F(‘,‘cl(ﬂ“élnnafe bly BiGh, pithp wneqaumﬁhbﬁé% é?rzy&;&frﬁna%dduct
1
T wihi o RO ana MacHipROEE where 5 SRLAL e SRRRPTERY 608 S D bBedtbd

from2 to Jadiedl bﬁmgtlomcaﬁbon%rﬁé YiHe aaolﬁaaeae Bé SEAGBH bmed th fﬂh&ﬁdﬁl formby

which R3 and R4 are {)I’I mary branched aﬁﬁg/ groups. Cat al yst conponent
accor di ng t@xmya leahol #nd magnesiumnRhlosidsi indhe presgace pf @B ingridvidrocripor dpmISCible

het er oat O”E\mpx ot e%&@cjt YoteratRIRARSE YirfHG COhEHiBY 4Gné hdieill terhPerMite’dt R adduct

and RZ is ear
(100-130°C). Then, the emulsion is quickly quenched, thereby causing the solidification of the

adduct in form of spherical particles. Examples of spherical adducts prepared according to this
procedure are described in USP 4,399,054 and USP 4,469,648. The so obtained adduct can be
directly reacted with the Ti compound or it can be previously subjected to thermal controlled
dealcoholation (80-130°C) so as to obtain an adduct in which the number of moles of alcoh‘ol is
generally lower than 3 preferably between 0.1 and 2.5. The reaction with the Ti compound can
be carried out by suspending the adduct (dealcoholated or as such) in cold TiCl, (generally
0°C); the mixture is heated up to 80-130°C and kept at this temperature for 0,5-2 hours. The
treatment with TiCl, can be carried out one or more times. The heteroatom containing malonate
can be added during the treatment with TiCl,. The treatment with the electron donor compound
can be repeated one or more times.

The preparation of catalyst components in spherical form is described for example in European
Patent Applications EP-A-395083, EP-A-553805, EP-A-553806, EP-A-601525 and
W098/44001.

The solid catalyst components obtained accordiné to the above method show a surface area (by

B.E.T. method) generally between 20 and 500 m%g and preferably between 50 and 400 m’/g,
5



branched C3-C 20 al kyl, cycloal kyl, arylal kyl group. 7. Catalyst conponent
- according to claim6 in which RZ is a C3-Coo secondary al kys ApR2008! kyl ,

or arylalkyl group. 8. Catalyst conponent according to claim1l in which in
~which R is Hand R2 is a CS-C~ prlrrary Ilnear or branched al kyl) a CS-C2o

cycl oal kyl C--C20 a or al k ryI ou 3 APR 20Q3

Cat al yst c&ﬂsaﬁgtﬁI%oradebzﬂﬁ%lf B‘CEIWQ) J2 ke @reéemﬁlym%%n 3%. ns
a het eroat 30164, %d@ in
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cycl oal kyl , dugiing bfid énthorglofthese tledtmésdd. al yst conponents according to claim 11
in which the heteroatom containing nmalonate is selected fromthe grou
consi st i ng 1sfanyobthesa przwqatmfmﬁbnﬁ%ébm%sgednwjroazmméﬁzww Blonate canl by %@Pd

g Erét L;: I lr :Ia%;gﬁ?#xg?'r} &Jrf Qﬁérﬁat%ﬁ%faﬂhitonapg %tgi}x cﬁ]ne.flﬁyﬂy using an appropriate precursor
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diethyl 2-(1-trif] uororrethyl 1- net hyl et hyl ).- 2- met hyl mal onate) bis

(2t ri met hy | kiowgy ghemiral peactions r sish asz <stenltionntprsaderdfisation peteh CspainApF )
2cycl ohexyl pegerbAi6h Rhidm x%’]ﬂ&lﬁnatelié uséd gmoxjﬁblgz S5 %%% E&IIBQ‘@?I%%C@C&% 081 to
claiml conprising a titani um conpoun avi ng |'east K ogen ond
and the hetmrlqaefembb«frmaonsngwral onat e supported on a My halide in active
form 14. sol hg tal yst conponent accordl ng to.claim113 in.,which th
titani um c?ﬁtﬁﬁf catalysticempgpentaceprling g the pressptipventipn, g con dnfe ftalysts for
according t t ] Jg,lgl to
mot hod)  bet s Lo Bz 6E R0, BPRANEAber NifTlornBllinRfih, 8l acdotink

hi gher t hanki®wn metBddy. 16. A catal yst for the pol yrrerl zation of oI efl ns

CHZ~HR, i h R hyd byl with 1-12
at oy compl Iy AFCis B GRELOLhe PR e IPA spabol e pyme i SIS o
the solid cetplomt, &ORMRRER! isOfyRBNenObr bR radick?: with) A1 abaltish akats, nUM

conpound and, “opti ‘onal l'y, (c)one of nore €l ectron-donor conpounds (external
donor). 17. Comnrﬁingéhemewdfthgrqamcmmem in which the al kyl al uni num

d b |k I
crarm 17 | rehmeh HS SR LR Sondbamra St Sl it oup

consi sting of h"efet(ﬁtdﬂy&@mﬂhglbﬁﬁrofmalcﬁwk{gl al um num tri~n-butyl al um num
tri-n-hexylal um nur;rl} tri-n-octylalum num_ 19. Catal yst according to claim

16 in whi ch(® e alkyk ymgempoundand; aptigeallgct ed fromthe 1, 3-di ethers of the

general for il ge bl foreRNecton-BonorShp&inds Eddmal donor).

The alkyl-Al compound (b) is preferably selected from the trialkyl aluminum compounds such

as for example triethylaluminum, triisobutylaluminum, tri-n-butylaluminum, tri-n-
hexylaluminum, tri-n-octylaluminum, 1t is also possible to use mixtures of trialkylaluminum's
with alkylaluminum halides, alkylaluminum hydrides or alkylaluminum sesquichlorides such
as AIEt,Cl and ALEt,Cl,.

The external donor (c) can be of the same type or it can be different from the heteroatom
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R~-~~1"' "Rlv wherein R and R~~, R~ RN) Rv and Rvi equal or different to each
ot her, hydrogen or hydroca~fion radicals having from1l to 48APR 2003 at ons,
and Rv and Rv~, equal or different fromeach other) have the sane neani ng
of R--R~ except that they cannot be hydrogen; one or nore of the R--Rv~

" groups can be linked to forma cycle. 20. Catalyst according to claim16 in
which the e } AR i Li . |

RASRDGSI ( CR ey EHRRAE. Ouffaple St e JART CfipyRls IR heon compounds, o
1 to 4 and dthes,eswmrsachesethyi 4-etioxiREnzdibe, antdnd?. hesarecyalikydmponyidd amd | peisticulanty
aryl radicals with 1-18 carbon atons optioQaI_Ig/ cont ai ni%g het er gat ons. 21.
Cat al yst act&PEraRRgh e Pichipg Ketpnghandithe 1.5 diefheryof;the gengrafjfarmpla (H): 22
Catal yst according to claim21 in which RS and/or R6 are branched al kyl)
cycl oal kyl or aryl groups with 3-10 carbon atons optionally containing
heteroatons and R is a G -C, a al kyl g{q\pup, viln particul ar nethyl. 23.

Catal yst according to claim20 in whi ais’'0, cis 3 and R6 is a branched
al kyl or cycloal kyl group and R is R cat al yst according to claim
22 or 23 in which the silicon conpoundMS5s sel ected4” 23 APR 2003 from
the group consisting of nethylcycl ohgkyl i kysi | ane,

di phenyl di met hoxysi | ane) net hyl -t - but gl IMoxysi | ane,

di cycl opent yl di met hoxysi | ane cycl ohexyl tri nmet hoxysi | ane,

tbutyl tri met hoxysil ane, thexyltrinmethoxysilane, .

2- et hyl pi pegidiinykr Zit hut yhidi get haxpsi
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t he (co) pol hydeodartmhiradicadd haofiref frore 1Q62:2CGHEboni atorak ianth RIY asd RYY|regga ror fdifferent
hydrocarbyl ;radical with 1-12 carbon atonms,, carried out in the presence of
the cat al ysfromreagh ofhsp haye thegsamggaeaging off R -Re raeeph thshihey SaIoh b BYdRECBI eSS of

formula ()) i_Q M i t SHS.: Lzation

of ol efinb, M SEE R RV IRADS L BERHIES AR T AL byl fReRPL WEHE 3,

@. A diethers in which R"" and R¥™ are selected from C,-C, alkyl radicals.

>acgs]rv2' ' "' & +' QULZ1f 144\ 8{vql fa[ V] caV] ca] cal] ca] ca] ca] ca] caU] ca] ca] ca] ca
cal] ca] ca] Auosherglass of prefesteyl exicry] defor spmpeunds jjsthataksilican sampquads piiognula

]
}J]S - ;,Mh cali &Wﬁ%%@;ﬁ%ﬁ{%&%&% Bl Y Ak ¥hER1 to 3 and the sum

(atb+c) is 4; R®, R®, and R’, are alkyl, cycloalkyl or aryl radicals with 1-18 carbon atoms

optionally containing heteroatoms. Particularly preferred are the silicon compounds in which a
is 1, bis 1, c is 2, at least one of R* and R® is selected from branched alkyl, cycloalkyl or aryl
groups wit}; 3-10 carbon atoms optionally containing heteroatoms and R’ is a C,-C,, alkyl
group, in particular methyl. Examples of such preferred silicon compounds are
methylcyclohexyldimethoxysilane, diphenyldimethoxysilane, methyl-t-butyldimethoxysilane,
dicyclopentyldimethoxysilane, 2-ethylpiperidinyl-2-t-butyldimethoxysilane and
1,1, 1,trifluoropropyl-2-ethylpiperidinyl-dimethoxysilane. Moreover, are also preferred the
silicon compounds in which a is 0, ¢ is 3, R® is a branched alkyl or cycloalkyl group, optionally
containing heteroatoms, and R’ is methyl. Examples of such preferred silicon compounds are
cyclohexyltrimethoxysilane, t-butyltrimethoxysilane and thexyltrimethoxysilane.

The electron donor compound (c) is used in such an amount to give a molar ratio between the
organoaluminum compound and said electron donor compound (c) of from 0.1 to 500,
preferably from 1 to 300 and more preferably from 3 to 100. As previously indicated, when

used in the (co)polymerization of olefins. and in particular of propylene, the catalysts of the
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(c) one or more electron-donor compounds (external donor).

Said polymerization process can be carried out according to known techniques for example
slurry polymerization using as diluent an inert hydrocarbon solvent, or bulk polymerization
using the liquid monomer (for example propylene) as a reaction medium. Moreover, it is
possible to carry out the polymerization process in the gas-phase operating in one or more
fluidized or mechanically agitated bed reactors.

The polymerization is generally carried out at temperature of from 20 to 120°C, preferably of
from 40 to 80°C. Men the polymerization is carried out in the gas-phase the operating
pressure is generally between 0.5 and 10 MPa, preferably between 1 and 5 MPa. In the bulk
polymerization the operating pressure is generally between 1 and 6 MPa preferably between
1.5 and 4 MPa. Hydrogen or other compounds capable to act as chain transfer agents can be
used to control the molecular weight of polymer.

The following examples are given in order to better illustrate the invention without limiting it.
CHARACTERIZATIONS

The malonates used in the present invention were prepared by Knoevenagel condensation of
halogenated ketones with diethyl malonate, see Tetrahedron, 29, 635, (1973), followed by
selective reduction of the double bond, ( J. March in “Advanced Organic Chemistry” IV Ed.
(1992) pp. 771-781). The malonates having the alcoholic moiety different from ethyl were

prepared by transesterification of the corresponding diethyl malonate as described in
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hexane containing 800mg of AlEt;, 79.8 mg of dicyclopentyldimethoxysilane and 10 mg of

solid catalyst component were introduced in propylene flow at 30 °C. The autoclave was
closed. 1.5 Nl of hydrogen were added and then, under stirring, 1.2 Kg of liquid propylene
were fed. The temperature was raised to 70°C in five minutes and the polymerization was
carried out at this temperature for two hours. The non-reacted propylene was removed, the
polymer was recovered and dried at 70 °C under vacuum for three hours and, then, weighed

and fractionated with o-xylene to determine the amount of the xylene insoluble (X.1.)
fraction at 25 °C.

Determination of X.I1.

2.5 g of polymer were dissolved in 250 ml of o-xylene under stirring at 135°C for 30 minutes,
then the solution was cooled to 25°C and after 30 minutes the insoluble polymer was filtered.
The resulting solution was evaporated in nitrogen flow and the residue was dried and weighed

to determine the percentage of soluble polymer and then, by difference the Xylene. Insoluble

fraction. %.
EXAMPLES
Examples 1-5 and Comparative Examples 6-9

Preparation o f solid catalyst components.

Into a 500m! four-necked round flask, purged with nitrogen, 250 ml of TiCl, were introduced
at 0°C. While stirring, 10.0 g of microspheroidal MgCl,*2.8C,H;OH(prepared according to
the method described in ex.2 of USP 4,399,054 but operating at 3,000 rpm instead of
10,000) and 7.5 mmoles of malonate were added. The temperature was raised to 100 °C and
maintained for 120 min. Then, the stirring was discontinued, the solid product was allowed
to settle and the supernatant liquid was siphoned off.

250 ml of fresh TiCl, were added. The mixture was reacted at 120°C for 60 min and, then,
the supernatant liquid was siphoned off. The solid was washed six times with anhydrous
hexane (6 x 100 ml) at 60 °C. Finally, the solid was dried under vacuum and analyzed. The
type and amount of malonate (wt %) and the amount of Ti (wt %) contained in the solid

catalyst component are reported in Table 1. Polymerization results are reported in Table 2.
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10% & ()-> 10% & ()-> 10% & ()-> 10% & () - #3nK' V) W\ VaveVf VhWdJ+C> 10%
& ()-> 10% & ()-#3nK> 10% & ()-> 10% & ()-> 10% & ()-> 10%3 APR 2003
& () - WMWWWeF+C> 10% & (> 10% & ()-> 10% & ()-> 10%

Table 1.
Ex. Malonate Ti
n. Type Wt% |Wt%
1 Diethyl 2-(1-trifluoromethylethyl)-2-methylmalonate }19.3 34
2 Diethyl 2-(1-trifluoromethylethyl)malonate 12.3 3.8
3 Diethyl-2(1-trifluoromethylethyl)-2-benzylmalonate |16.8 39
4 Diethyl 2-(1-trifluoromethylethylidene)malonate 114 3.7
5 Bis(2-chloroethyl) 2-isopropyimalonate 13.1 33
Comp.6 | Diethyl 2-isopropyl-2-methylmalonate 12.2 31
Comp.7 | Diethyl 2-1sopropylmalonate ' 10.8 32
Comp.8 | Diethyl 2-isopropylidenemalonate 9.6 3.1
Comp.9 | Diethyl 2-isopropyl-2-benzylmalonate 19.7 4.7
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& ()-#3nK> 10% & ()-> 10% & ()- WW WMEF+C> 10% & (> 10% & ()-> 10% & ()->
. 10% & ()-> 10% & ()-#3nK> 10% & () - WMA@EW WVEA+C> 10% #3pi-AHR%083( ) - >
10% & ()-> 10% & ()-> 10%

Example Yield XL
n. KgPP/gCat Wt %
1 50 97.6
2 49 97.3
3 45 96.2
4 40 94.4
5 38 97.1
Comp.6 42 97.0
Comp.7 30 96.9
Comp.8 25 934
Comp.9 38 94.9
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& () - #3nKIWONIVE W-WANAEI +C> 10% & () -> 10% & () - #3nK> 10% & ()-> 10% & () ->
- 10% & ()-> 10% & () - WYWWWWEF+C> 10% & (> 10% & ()-> 10% &268)APRLHY3
& ()-#3nK> 10% & ()-> 10% & () - WWWK XXeF+C> 10%

CLAIMS
1. A solid catalyst component for the polymerization of olefins CH,=CHR, in which
R is hydrogen or a hydrocarbyl radical with 1-12 carbon atoms, comprising Mg,
Ti, halogen and an heteroatom containing malonate selected from those of
formula (I):

wherein Ry and R; equal to or different from each other, are H or a C;-Cy linear or

branched alkyl, alkenyl, cycloalkyl, aryl, arylalkyl or alkylaryl group and said R, and

R can also be joined to form a cycle; R3 and R4 are independently selected from C;-

Cyo linear or branched alkyl, alkenyl, cycloalkyl, aryl, arylalkyl or alkylaryl group and

R3 and R4 can also be joined to form a cycle; with the proviso that at least one of the

R; to Ry groups contains at least one heteroatom selected from the group consisting of

halogens, N, Si, Ge, P, and S,

2. Catalyst component according to claim 1 in which the heteroatoms are selected
from F, Cl, Br, and Si.

3. Catalyst component according to claim 1 in which R; and R4 are primary alkyl,
arylalkyl or alkylaryl groups having from 2 to 8 carbon atoms

4. Catalyst component according to claim 3 in which Ry and R4 are primary
branched alkyl groups.

5. Catalyst component aécording to any of the preceding claims in which R3 and/or
R4 contain heteroatoms.

6. Catalyst component according to claim 1 in which R; is H and R; is a linear or
branched C;-Cy alkyl, cycloalkyl, arylalkyl group.

7. Catalyst component according to claim 6 in which R; is a C3-Cx secondary alkyl,
cycloalkyl, or arylalkyl group.

8. Catalyst component according to claim 1 in which in which R, is Hand Ry is a
Cs-C»o primary linear or branched alkyl, a Cs-Cyo cycloalkyl, a C7-Cy arylalkyl or
alkylaryl group.
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> plO0YEES () - sp ) S' (! pl0Y%EES& ()-s! plOYEEL () - SPLOYEESL (1) - SXXXXXXX
_A[YT> 10. Catalyst components according to the preceding claims in which the heteroatom

T PAONEER ) B LSO, (o WIS L SRR
XXzY8> | 10%&& ()1nﬂ1io¥&%&l§yléthyl malélfake, 10EE diethyl 2-(1-
10EEpI10%EE&' ()-s'!plOYEE& (1) 3YYYYYY]| 282Y8? I SyIO‘V I -1s 10%D& ()-
109%&8&' () - tnﬂuoromethy ethylidene)malonate, bis(2-chioroéthyl) 1sopropylm alonate,
thhyl 2-(trimethylsilylmethyl)malonate, diethyl 2-p-chlorobenzylmalonate,
idiethyl 2-piperidyl malonate, diethyl 2-(2-ethylpiperidyl)malonate, diethyl 2-(1-
trifluoromethyl-1-methyllethyl)malonate diethyl 2-a-phenyl-p-
(trifluoromethyl)benzyl malonate, bis(2-fluoroethyl) 2-isopropylmalonate, bis(2-
fluoroethyl) 2-ethylmalonate.

11. Catalyst components according to claim 1 in which both R; and R; are different
from H and in which at least one of R; and R; is a primary C3-Cy alkyl,
cycloalkyl, arylalkyl group.

12. Catalyst components according to claim 11 in which the heteroatom containing
malonate is selected from the group consisting of diethyl-2(1-
trifluoromethylethyl)-2-benzylmalonate, diethyl 2-(1-trifluoromethylethyl)-2-
methylmalonate, diethyl 2-methyltrimethylsilyl-2-methylmalonate, diethyl 2-p-
chlorobenzyl-2-isopropylmalonate, diethyl 2-piperidyl-2-methylmalonate,
diethyl  2-(1-trifluoromethyl-1-methylethyl)-2-methylmalonate, bis  (2-
trimethylsilylethyl) 2-isopropyl-2-isobutylmalonate bis(p-chlorobenzyl) 2-
cyclohexyl-2-methylmalonate.

13. A solid catalyst component according to claim 1 comprising a titanium compound
having at least a Ti-halogen bond and the heteroatom containing malonate
supported on a Mg halide in active form.

14. A solid catalyst component according to claim 13 in which the titanium
compound is TiCl, or TiCl;.

15. A solid catalyst component according to claim 1 having a spherical form, a
surface area (by B.E.T. method) between 20 and 500 m ’/g, and a total porosity
(by B.E.T. method) higher than 0,2 cm /g.

16. A catalyst for the polymerization of olefins CH,=CHR, in which R is hydrogen or
a hydrocarbyl radical with 1-12 carbon atoms, comprising the product of the

reaction between:
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{c)one or more electron-donor compounds (external donor),

17. Catalyst according to claim 16 in which the alkylaluminum compound (b) is a
trialkyl aluminum compound.

18. Catalyst according to claim 17 in which the trialkyl aluminum compound is
selected from the group consisting of triethylaluminum, triisobutylaluminum, tri-
‘n-butylaluminum, tri-n-hexylaluminum, tri-n-octylaluminum.

19. Catalyst according to claim 16 in which the external donor (c) is selected from the
1,3-diethers of the general formula (II):

RY, RV
Rl ORVll
R" ORVHI
Rlll RIV

wherein R' and R", R™ RV, RY and RV equal or different to each other,
hydrogen or hydrocarbon radicals having from 1 to 18 carbon atoms, and R¥" and
RV, equal or different from each other, have the same meaning of R“RV except
that they cannot be hydrogen; one or more of the R“R Y™ groups can be linked to
form a cycle.

20. Catalyst according to claim 16 in which the external donor (c) is a silicon
compound of formula. Ra’Rb°Si(OR")c, where a and b are integer from 0 to 2, ¢
is an integer from 1 to 4 and the sum (a+b+c) is 4; R®, R® and R’ are alkyl,
cycloalkyl or aryl radicals with 1-18 carbon atoms optionally containing
heteroatoms.

21. Catalyst according to claim 20 in which ais 1,bis 1 and cis 2.

22. Catalyst according to claim 21 in which R’ and/or R® arc branched alkyl,
cycloalkyl or aryl groups with 3-10 carbon atoms optionally containing
heteroatoms and R is a C;-Cyo alkyl group, in particular methyl.

23. Catalyst according to claim 20 in which ais 0, ¢ is 3 and R® is a branched alkyl or
cycloalkyl group and R’ is methyl.

24, Catalyst according to claim 22 or 23 in which the silicon compound is selected
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butyltrimethoxysilane, thexyltrimethoxysilane, 2-ethylpiperidinyl-2-{-
butyldimethoxysilane and 1,1,1,trifluoropropyl-2-ethylpiperidinyl-
dimethoxysilane.
25. Process for the (co)polymerization of olefins CHy=CHR, in which R is hydrogen
ior a hydrocarbyl radical with 1-12 carbon atoms, carried out in the presence of the
catalyst of claim 16.
26. Use of the heteroatom containing malonates of formula (I) as electron donor

compounds in catalysts for the polymerization of olefins.

15



