DESCRI PTI ON AM NOSI LANE COVPOUNDS, CATALYST COVPONENTS AND CATALYSTS FOR
OLEFI N POLYMERI ZATI ON, AND PROCESS FOR PRODUCTI ON OF 50LEFI N POLYMERS

W TH THE SAME TECHNI CAL FI ELD The present invention proposes a nove

am nosi | ane conpound, particularly a novel organosilicon conpound which
does not include an Si-OR bond which was 10i ndi spensabl e as an ol efin

pol yneri zati on catal yst conponentDHERIPIIHOYeneral technol ogies, a

catal yst conmponent and a catal yst for polynerization of olefins in which
t he am nosil ane compound i s used, and a process for producing olefin

pol ymers using the catal yst conponent and the catal yst. 15 BACKGROUND ART
A solid caiMiyoblldoNh éHavPOdBWD 3 GATYL B 0EVIBONEN ERANhCAZALYISESt r on
donor conpound, and a hal ogen as essential conponents used for

pol yneri zat FOR @EEBHI\bPOBE’N&IﬁEAAEOHrAb@ BREOKSS R FRCHOIMETIONIE art. A
| arge nunber of nethods for pol ynmerizing or copolynerizing olefins in the
presefice of a catal yst ﬂ@EEﬁﬁé?éﬁYBﬁﬂﬁb%@E%ﬁTH SIAMEconpri si ng the above

solid catal yst conponent, an organoal um num conpound, and an
organosi |l i con conpound have been proposed. For exanple, Patent Docunent 1
(JP-A-57-63310) and Patent Docunent 2 (JP-A-57-63311) propose a nethod
for pol yrECGIEYKahloFBiliths with three or nmore carbon atoms, in which a
catal yst conprising a conbination of a magnesi um conpound, a titanium
conmpound, and Tap prBewrigeeabion Praposesadmyelaminggiana gompsindopatiselady ias used.
However, because these nethods are not necessarily satisfactory for

pr oduci n@owsl grgapositieqreesmenyuing whixdl dose net inpluge Ay §h¥)ﬁ taind whigh»evenent of

t hese nmet hods has been desired. Pat ent Document 3 (JP-A-63-3010)
pr opdées indisngnsablesas aardelin padymendzation cplalyyireomponagt usedpyterel The cat al yst
conprises a soljid catal yst conponent, obtained by processing a powder

pr oduced t4chBplogics adatedysy compenest and 2 eataluyt derenaliimenization 6% glelips bewkich

di ester, an aromatic hydrocarbon, and a titaniumhalide with heat, an 5
or ganoal (#f #uEPHlsRp semBounsg usd. ardymprostssiferoroderippolsin polymers ysangnt
Docunment 4 (JP-A-1-315406) proposes another catalyst for olefin

pol yrer i 238 §a&Hysh semBonast %‘%’P@?tab@l-yneri zing olefins in the presence of
this catalyst. The catalyst for olefin polynerization conprises a solid
cat al yst conponent prepared by

15 BACKGROUND ART
Asolid catalyst component containing magnesium, titanium, an electron donor
compound, and a halogen as essential components used for pelymerization of olefins
such as propylene has been known in the art. A large number of methods for
) polymerizing or copolymerizing olefins in the presence of a catalyst for olefin

20 polymerization comprising the above solid catalyst component, an organoaluminum
compound, and an otganosilicon compound have been proposed. ¥or example, Patent
Document 1 (JP-A-57-63310) and Patent Document 2 (JP-A-57-63311) propose a
method for polymerizing olefins with three or more carbon atoms, in which a catalyst
comprising a combination of a magnesium compound, a titanium compound, and an

25 organosilicon compound having a Si-O-C bond is used. However, because these
methods are not necessarily satisfactory for producing highly stereoregular polymers in

a high yield, improvement of these methods has been desired.



causi ng a suspension |liquid containing diethoxynmagnesiurn and an

al kyl benzene to 10cone in contact with titaniumtetrachl oride, reacting
the suspension liquid with phthalic acid chloride, and causing the
resulting solid product to cone in contact with titaniumtetrachloride in
the presence of an al kyl benzene, an organoal um num conpound, and an

or ganosi | i conPalenpdesvancnpp (JFof-G3ne014h praposessorataled agdaactiodtiethnol ogi es
have attained certain results in 15 inproving catalytic activity to the
ext ent oPOlymeHEIEPHRPYEINS pehbs prialiFtcRmBRSeishsalidrraipbist eareppren ob@sdi ng
catal yst residues such as chlorine and titaniumfromforned polyners,

i mpr ovi n§Y prasesping apayrdes prrduerdelom ardigkexmpsnesainy ap gnmeaticricatbeabicl i ty
of catalytic activity during polynmnerization. However, there is a denand
for cont Peiddipsteranaveneit hygfocaihen. ehdealitaniigt balislg it bssl. yher s produced
using these catalysts are used in a variety of applications including
formed pPHdnealemEEhcHRPaIER; BNEE OABRRORGARHIRRP W ect ri ¢ appl i ances,
containers, and filnms. These products are manufactured by nelting pol ymer
powder s pr odufaEnbyorenepht (1274t -8 4082 propesesisngtheneatalyt fplgdn yner, and
formng the pellets into products using variaqus nolds. |In panufacturing
formed pPelmersationgndiadnsthed fpr polymerigmgefansap shapresenseek tistat@ysti ng or
the like, nelted onPers are sonetines required to have high fluidity
(melt fl A Faiplyst fgm)e fin palymgrizatian coraprisey 2 $aiid GatAlysb s@npenerbRIePRSA f¥t i on
in the manufacturing, of,  a highly fupctional block copolymer to be used as
a vehi cFasHgRspgnsiondioyidsontiing Alehary IREREIHn aubal kBPeRZeng 0 anount
just required for obtaining an ol efin-based thernoplastic, el astaner

(her &P nafP@p I eandact Bt i aloridg, rgadting dhe shspersion g witbpale ng
obtaining the TPO directly in the pol.ynerjzation reactor w.thout adding a
separ at egvdﬁﬁwaI&E@@d&awﬁ}% F‘?SUEH’&tSOLé ProdyELig Rl B GO AREHLERORE of A
5react or-nmade TPO by direct pol i zation", a I't. flow rate, of . 200 or
Tore |5 ITENGEAC [rHhs PHRSFRSH Of SNy PaR(DR Ht Srgo PR CORFOBR di & o
finished Produgt with a high nelt flowrate and to ensure easy injection
mol di ng RGBS U es to increase the nelt flow rate while

T a1, P ShLERE AL ALY o1 LG ROlUTRL, TR et undgi e
Dol " i A oD QORI S5 P Rt o
L g O U B SRS ol BT BT BB
quantity h%EroQ}/n%rtﬁg ?félm s?el?eo(}:@iulg%oﬁqlq&g alna iﬂnij{gvﬁr%ddlgﬁjqﬁﬁso% cg{aﬁz%i%ur €
activity during polymerization. However, there is a demand for continued
improvement of such a catalyst.
20 The polymers produced using these catalysts are used in a variety of applications
including formed products such as vehicles and household electric appliances,
containers, and films. These products are manufactured by melting polymer powders
produced by polymerization, pelletizing the melted polymer, and forming the pellets
into products using va_rious molds. In manufacturing formed products, particularly,
25  large products by injection molding or the like, melted polymers are sometimes required
to have high fluidity (melt flow rate: MFR). In particulax, for the purpose of cost

reduction in the manufacturing of a highly functional block copolymer to be used as a



15resi stance of the reactor is |limted for the sake of safety. In order
to add a | arger anopunt of hydrogen in vapor phase polynerization, the
partial pressure of nonomers to be polynerized has to be decreased,
resulting in a decrease in productivity. The use of a |arge anount of
hydr ogen al so brings about a problemof cost. As a nethod for solving
thi s probiigel: rRatrahtin Beetineid! fpoddddg20copd04nct 66 62 ymprstjes esguaededhod of
produci ng a polyner having a high nelt flow rate and high

st er eor eghthmirigtan ddsfintbased tlermoppatindasdrowhixgitafter feformadlta aSiTRRNIANR2R3)
as a catal yst conponent for polynerization of olefins. However ,
because & hesdéymeidatds raacer,matl obetesg tdei TRO dia¢dtlyfiatdteqrofyrhenzabies reaatol y

sol ving the above probl ens of TPO production by direct polynerization,

i npr ovenentho@sdilinghesparatehyhodduded sopalegmer dsit ks th sof-dled (imabaiachmendf al)

JP- A-57-63310 (d ai ns) (Patent Docunent 2) JP-A-57-63311 (d ains)

(Pat eht DBecorente 3POIF-dredBp@Prberizatioal,mepelf Baweate oD300 vempredis

JP- A-1- 315406 (d ains) (Patent Docunent 5) WD 2004- 16662 (C ai ns)

Ther ef or demanled i) 2bomopolyheriptionstage imuat foguodise adinpshed ipaeluaiwith a

am nosi | ane 5conpound, a catal yst conponent, and a catal yst for

pol ymer i highinwlt dw vtefidio aapalshsy iofectorcmbolding. | yA meinheraifrsiudges to
stereoregularity and yield of the polyner and capable of producing olefin
pol yner s idszaasnidie andhl figw rasé while owimtainmgiighhsteregicgelarignafie pdymbnyithvegen
(excel I ent hydrogen response), and a nethod for producing an olefin

pol yner beinngdettakenat al yst conponent or the catal yst. 10 DI SCLOSURE OF
THE 1 NVENTI ON I n such circunstances, the inventors of the present

i nved®i on havéheowldlorentegeahsdopendsandhe oiolecnkar averghs of the pobyenaravent or s

have di scovered a novel .
In industry, hydrogen is generally added as a molecular weight regulator for polymers

during polymerization of propylene. In this instance, a large quantity of hydrogen is
usually added to produce low molecular weight polymers having a high melt flow rate.
However, the quantity of hydrogen which can be added is limited because pressure
15 resistance of the reactor is limited for the sake of safety.
In order to add a larger amount of hydrogen in vapor phase polymerization, the
partial pressure of monomers to be polymerized has to be decreased, resulting in a
decrease in productivity. The use of a large amount of hydrogen also brings about a
I problem of cost.  As a method for solving this problem, Patent Document 5 (WO
20 2004-16662) proposes a method of producing a polymer having a high melt flow rate
and high stereoregularity by using a compound shown by the formula Si(ORi)g (NR?R?)
as a catalyst component for polymerization of olefins.
However, because these methods are not necessarily satisfactory for basically
solving the above problems of TPO production by direct polymerization, improvement
25 of these methods has been desired.
(Patent Document 1) JP-A-57-63310 (Claims)
(Patent Document 2) JP-A-57-63311 (Claims)



al kyl am nosi | ane conpound whi ch has a secondary am no group, but has no
Si -OR 15 bond and found that this conmpound has not been known as a usefid
catal yst conmponent for ol efin polynerization (although many organosilicon
conpounds having two or nore Si-OR bonds have been known as industri al
catal yst conmponents for olefin polynerization, no such al kyl am nosil ane
conpound@ateayvBoteemt BnfRva)-63-a0H0 (Glaimsy cat al yst formed froma solid

catal yst component conprising magnesium titanium a 20 hal ogen, and an
el ect r on(PdtnobPocwmgo dh - Aah-3d 5 4Hn@H4ims) num conpound, and t he novel

al kyl am nosi | ane conpound having a specific structure is nore suitable

t han conffetehyDkowowmt SRWAD 26804 1 66624 (data) yst for ol efin pol yneri zati on.
These findings have led to the conpletion of the present invention.

Speci fi cal | y, Thaneforen e nbjiecin{(tie piosenv indestianis amproosie amreminosilaoeind
represented by 25the following formula (1), R 2SKNHR2) 2(1) wherein R

r epr es entsn@ulnirecatalyst compomdng dind lalcgtalygt oo polyavirizgtiah ¢fooléfisanapane af ons or
“a cyclopentyl group, two Rl s being either the sanme or different, and R2
r epr esent:scieniytrhaihtagringiperooregnlaatyrapnl yipld apthe Fohengrraed eagabienafent i on
further provides a catalyst conponent for olefin polynerization

r epr esenpredudiyg vlefin polylewi meyifor mgh sl gw RBn BiithMRARS) ardount 2§  10wher ei n
R3 represents a linear or branched al kyl group having 1 to 20 carbon

at os, ahylegendbiogllenyrhydrgen reapetese), wad a weethdddioe pfoducing ianplefigrpolymeran ar y|
group, or an aral kyl group, two or nore R3s which may be present being

ei t her thenstrsaielysdiohimemenftor tiRdcataptesent s a hydrogen atom a |inear or
branched al kyl group having 1 to 20 carbon atons, a cycloal kyl group or a
deri V@&ative thereof, a vinyl group, an aryl group, or an 15 aral kyl group,
two or nore les which may be present being either the sane or different;
R5 repr eD&ISORUREASAIHE INVENEKRENY al kyl group having 1 to 20 carbon
atons, a cycl oal kﬁl‘ group or a derivative thereof, a vinyl group, an aryl
group, or an brsackyiccumssanses, theoingentensoé tiRgwessh wiventon heee perbeietl bei ng
either the sane or different; R4 and R5 may bond to forma ring; nis O
or an i nexepsivefresadht o A3;a ragwdl, de iveentars bae discovhredRoRsl gr oups is a 20
secondary _am no group. The present invention further provides a
cat al yst alkpleminasflane qoepprad waichihes aperordyfamine &ouanH oS n@lEeOBo npound
represented by the followng formula (2) as an essential_ conponent,
25R315 Si poydsaushfound ibat thigrereppndbasnep peidmos/nas 4 usely cyplyprogrpnaental ky|

group ha cir% eﬁ:h p;[o yrggiz%%crn? ?arllthgltlgohnr%hnyaorganosilicon compounds having two or more

5i-OR bonds have been known as industrial catalyst components for olefin
polymerization, no such alkyl aminosilane compounds have been known), and that a
catalyst formed from a solid catalyst component comprising magnesium, titanium, a

20 halogen, and an electron donor compound, an organoaluminum compound, and the
novel alkylaminosilane compound having a specific structure is more suitable than
commonly known catalysts as a catalyst for olefin polymerization. These findings
have led to the completion of the present invention.

Specifically, the invention (1) provides an aminosilane compound represented by

25 the following formula (1),

R',S1(NHRY) 5 (1)



5 «cycloal kyl group or a derivative thereof, a vinyl group, an aryl
group, or an aralkyl group, two or nore les which may be present being
either the sanme or different; R4 represents a hydrogen atom a |inear or
branched al kyl group having 1 to 20 carbon atons, a cycloal kyl group or a
derivative thereof, a vinyl group, an aryl group, or an 5aral kyl group,
two or nore Rds which nmay be present being either the sane or different;
R5 represents a Linear or branched al kyl group having 1 to 20 carbon
atoms, a whcleoaR ksebregerdup liogar ar benthealtalkg stdvprlewing Jatoi eayborgatouper an ar yl
group, or an aral kyl group, two or nore R5s whi ch may ge present being

ei t her t heydsenentyberotkpf faerk tbeinR4eitherdh®samegr diffaxent, and & memesenisg; n is 0
or an integer from1l to 3; and at | east one of the NRARS groups is a 10
secondar ymattiyhgrogp otipn ethyl groupor eover, the present invention provides a
process for producing an ol efin polyner, wherein polynerization of an

ol efin5is carr Fhelprssent inventen frtbseprowides a cifelysiatonippsenttfor olefief i n

pol ynmeri zation. The novel ami nosilane conpound and the specific

am nosi | apelymeripsiondemtsented byShpfodlosme foomelat(@bn, when used as a cat al yst
conponent for olefin polynerization, can maintain a higher
stereoreqgularity and yield of the polyner than commonly used catal ysts,
and can produce a pol ymer ha%in a4hggh nelt flowrate with a small
amount of added hydrogen (hd¥ebiRiRDsreferred t(@) as "hydrogen
response”). Therefore, owing to the capability of reducing the amount of
hydr ogen used for the polynerization and 20hi gh catal yst activity, the
catalyst is expegted not only to produce polyolefins for comon use at a
| ow ca8t , whateiRseepreseiea lisedror branchadealind modupdiavimg bfo 28 ekhan gsanssger s
havi ng hi gh functions. BRI EF DESCRI PTI ON OF THE DRAW NG 25Figure 1 is a
f 1 owchar t CxHelky grauppr acssixativgrtherealyavinyg gtone, eyl grewp.osapermdat and

pol ymeri zati on catal yst ,of the present inventjion. BEST MODE FOR, CARRYI NG
OUT THE | BReRRerivener more RAg wiichipaydhe pypsenheing Gidher tha sagsi araiiéereBlound of
the present inventiogn, conmpounds represented by the above-nentioned
formul a (19PTRSEREs g@yéqogghatamagge@)@a Red a{leyl@pup having 1 to 20 carbon

bi s(et hyl am no) di cyl copentyl si ] ane, bjs(ethylam no)diisopropylsilane,
5and bi s( FOMEyd %?%migrqupms@ﬁegwt%é ergef, B groyP, an aryl group, or an

15  aratkyl group, two or more R*s which may be present being either the same or different;
R’ represents a linear or branched alkyl group having 1 to 20 carbon atoms, a cycloalkyl
group or a derivative thereof, a vinyl group, an aryl group, or an aralkyl group, two or
more R’s which may be present being cither the same or different; R* and R’ may boﬁd
to form a ring; n is 0 or an integer from 1 to 3; and at least one of the NR*R’ groups is a

20 secondary amino group.

The present invention further provides a catalyst for olefin polymernization
formed from an aminosilane compound represented by the following formula (2) as an

essential component,
25 R SINR*R®) 4., 2)

wherein R” represents a linear or branched alkyl group having 1 to 20 carbon atoms, a



The process for synthesizing the am nosil ane conpound of the present
invention is explained. A primry am no conpound such as nethylam ne or
ethylamne in a solvent is prepared in a flask under art inert gas

at nosphere. As the solvent, a cyclic ether, a dialkyl ether, toluene, or
a mxture of these solvents can be given. The 10sol ution prepared in the
flask i s cetladd!gmups0 atderitf@e therdofan vetyhgroup odnidrilorrows, oa aoeratied ci al | y
avai l able Grignard reagent in an anount equinolar to the primary am no
conpound goup, thpdr soae Ronwhishudydre wéseat barhg it tha sameam daffioentt REqui nol ar
to the primary am no conpound is added dropwi se to the cooled primary

am no conppuasents e hydiogen ateinng Liasa oo ppinalgeds alkyl growphidvengst for20 ergbonl S5Af t er
conpl etion of the dropwi se addition, the tenperature is gradually

i ncr easedatamd, & tislaadiad gioop or ¢ dervativedhaeef, & ymysgnosp ain diplgreumtor an
tenperature of 40C or higher.4 In this reaction, one of the hydrogen atons
of thed pr anatkyy grempievoics nowe Res whithtneayNtg myesebi baing ¢ithentle sagspedhffarentnet al
salt, which is in a slurry state in nbst situations. Next, a

di al koxydRardpydssits atimemronpoansted Hiyledronf hayindDADAR cashgroaiaue, 4 eyctiiadybl ved
20 in a solvent and added to a flask equipped with a stirrer under an

i nert gasgmupos plderetivythergd) avinphgroep, @ochd group, o5& arelkyboupstvwexanpl es
of the sol ventsfor_ di ssol ving the DADAS conpound, a cyc4] iC et her, a

di al kyl etroeg R’ sawich olap &n gresent Heinggiitherihe Maxe pr dubferent; R andi RignahizonBADAS
conpound solution, the slurry of the primary am ne netal Q@gt prepared
above is tdided adingpniise ot dreingager roadr togh andhetleasyase aff tho SFh & groupaistti s 25
~instance, the anount of the primary anmine netal salt is adjusted to tw ce
t he ndrbepecondarppménaggrogthe DADAS conpound. After conpletion of the
dropw se addition, the tenperature is gradually increased and the
reaction is caMdreayeniite prosens Bwveriin prevides aprogessilenpredugsing an eicfinoC or

hi gher. After the reaction, the generated solid conponent conprising a
net al al kBXYSST whesesn pelymerizationrnl en eled iy eaticdgutin thepiepgnca R an i nert
gas at nosphere or bg a centrifugal separation process, the solid
conponent ¢#talyfenelgtin aplymergatigish | i quid i s added to the sol ution
portion. The sol vent conponent in the solution_5 portjion is evaporated
under nornal prESEYYE aEinagHiRsrcoprguBd andhibe sperfc iﬂﬁm&ﬁlqnﬁ@f@@ﬁ%‘i) of the

at nosphere, and the mai.n reaction product is purifjed by reduced pressure
di sti I'f at PEAEOtaRYRaHOR Fefienined arbrAsdlig AompPRat rt Alafinopplypeeation, can

hydr ocar bon_ sal vent.s such as, cycl ()C{;eaan% hept ane, and hexane and a m xed
sol vent ofPHTHANZLBRIST HerreresHBES FIABHLL ¢7dhep coppmoRly§ed ure of the

b e TR R T
ol efin pol i,zation of th resent inyention, a coppound represented b
The. abov e kEcH SAEUerbREChITRRT e LORUOSoTHETaAT s | | OCoABIEnd | o
Foronm ot B fams PLARSR0 S DAL R BRI e P SBhaRRT, 11
al kyl _gro having 1.to 12 rbon ato 0 cl qal kyl. grou two or
ror & As DAY i Bt Bar opBra gt ke BRRRccP T R - Re i s
referably a hydrogen ato an 5 1S f erabl | i near. or branched
DRyt or ot BPmRdg A o8 %% kb Rt RnGh Bl PeiireleBs pOlRRR 1 i o
0, two ouﬁ} of h&g%&gr NRARS groups are preferably diallcylamno groups,
per hydr oqdf ho® ©YB%, or perhydroi soqui nolino groups, or one out of

the 20 four NRAR5 groups is preferably a secondary ami no group wherein
the R4 thereof is a hydrogen atom In fornmula (2), the cycl oal kyl

deri . . i . bst 4 ifically,
an ol kyl © SEE RPN T DRRYIN® 2.5kl Csubst tut ed eyl ohexyi
group,s and an %&g@{é I %suabﬁtg\%h%esﬁjlo&v}/n%l aoﬂggetsx !for%rrgpléﬁng 1S é%?al%t\ég&p&?ent

exanples.
and polymerization catalyst of the present invention.



25As exanpl es of the am nosil ane conmpound shown by the above-nentioned
formula (2), (alkylamno)trial kyl sil ane,

(al kyl am no) di al kyl cycl oal kyl si | ane, (al kyl am no) al kyl di cycl oal kyl si | ane,
(al kyl am no)tricycl oal kyl si | ane,

(al kyl am no) (di al kyl am no) di al kyl si | ane,

(al kyl am BB MODEHCGRTARRY NG 008" KFEINVENTION

bi s(al kyl am no) di al kyl sil ane, bis(al kyl am no)al kyl cycl oal kyl si | ane,

bi s(al kyl am nojsdecygilaadikiit sotehaminosilane compound of the present invention,

bi s(al kyl am no) (di al kyl am no) al kyl si | ane,

bi s(al kyl amprohdciicatekgritadbnthe apotomickiyded lfamesla (1) can be given and as

di (al kylam no) di al kyl si | ane, 5di (al kyl am no) al kyl cycl oal kyl si | ane,

di (al kyl aedamp)ati thgred) bisksthebmarmedicdlicomanctlskinkybisfthytdninaldiiydsobdsiene,
di (cycl oal kyl am no) al kyl cycl oal kyl si | ane,

di (cycd oatddHig(metiy)ahioy)xli-oblikidilent eanehe givirs (al kyl am no) al kyl si | ane,
tris(al kyl am no)cycl oal kyl sil ane, tri(al kyl am no)al kyl sil ane,

tri(al kyl am noJlwyphcak kylsyntheneing thd {remciibab kyhponimioyfdhdyresdnk arvention
10tri (cycl oal | cyl am no) cycl oal kyl si | ane, tetrakis(al kyl am no) sil ane,
tri s(al kylsarplamedi allpyiany aagiol @ogpound such as methylamine or ethylamine in a
tris(cycl oal kyl am no) di al kyl am nosi | ane,

bi s(di al kydlemik morepasdcainlayilmkiundgrsinliaeregas atmosphere.  As the solvent, a cyclic

di alicyl am notri s(al kyl am no) si | ane,

bi s( per hyether, s dalkivh ethen w)lixirs( ad 4 mydtansiof thesé baments can be given. The

bi s( per hydr oqui nol i no) bi s(al kyl am no) si | ane,

15bi s{y cbauatidayprepriretbinths {ladkkiy cawtied o) S0Itahe’C, taed na ¢theksdhamimd)asi | ane,
tri(al kyl am no)di al kyl am nosi | ane,

tri (cycl oetrhpbrsinllyayallabl§tigmrd ossigbmre pn amount equimolar to the primary amino

di (di al kyl am no) di (al kyl am no) si | ane, di al kyl am notri (al kyl am no) si | ane,
di (al ky! - serbping ot edy@recarhoir sdlsidequitredlylhithjuwi fredrkarhent agligiolate the

di (al kyl -substi t ut ed- perhydroi soqui nol i no)di (al kyl am no)silane, and 20
di (cycl oaptpharamin) eoripdul iaadded)dsopvasetodhn coedprmary amino campeitidt hese
conmpounds, bi s(al kyl am no) di cycl opentyl sil ane,

bi s(al kyl &) whinssoidpppipk Singhwhilgptitiagky| ani no) di - t - but yl si | ane,

bi s(al kyl am no) -t-butyl et hyl sil ane, bis(alkylam no)-t-butyl nmethyl sil ane,
bi s(alkyl ani nopdrcseenieitondishe dopwissiaddioryiha tsoprsyetyie is Bedyalliet hyl si | ane,
25 bi s(al kyl am no) bi s(decahydr onapht yl ) si | ane, .

bi s(al ky| Hisrsseadcyd thppsastipngy susire Ryt ér peygeal hours at a temperature of 40°C or

bi s( per hydr oi soqui nol i no) (al I cyl am no) al kyl si | ane,, .

bi s( per hyBigZ88fui %ﬁ@%?‘(“&ﬂk%%ﬁyth%yﬁrkgﬂnsﬁmaﬁ@fthe primary amine is converted

di (al kyl am no) di ¢cycl opentyl s | ane, di (al kyl am nQ)dii sopropyl sil ane,

di (al kyl atf Mg 0-ﬂ9ufl;a|r§$neath‘ée,memk%ﬂtkyhh@ﬁﬂma%lmsnmeé? Ask§ifugHans.
O ) b g vt R e BABR L retalisrlsinare

gldl( gﬁlﬁg%/;?ﬂmﬁgﬂ?\)ﬁ%% I(ﬂgjgéﬁga (Fj({:g QEM%ﬁ :V\lg_ n1es’tirrer under an inert gas atmosphere.
i a(al ky By RPap et te LT ol Ay PEAD) IRt A1y P gRine e
3: Z|( g;?;,k ﬂfﬂg%ﬁ gérglac'? lr g&xﬁ'@eﬂfe%r%#gglﬂgmmn and toluene can be given. Next,

b s(per by ds gk 3095 10! DAY SL Al AL Tl 808, b IS PLST ARk W P

salt prepared above is added dropwise thereto under an inert gas atmosphere. In this
25  instance, the amount of the primary amine metal salt is adjusted to twice the number of
moles of the DADAS compound.  After completion of the dropwise addition, the

temperature is gradually increased and the reaction is carried out for several hours at a



10 preferabl e conpounds bei ng bis(al kyl am no) di cycl opentyl sil ane,

bi s(al kyl am no) di i sopropyl sil ane, bis(al kyl am no)di-t-butyl sil ane,

bi s(al kyl am no) -t - butyl et hyl silane, bis(al kyl am no)-t-butyl met hyl sil ane,
bi s(al kyl am no) di cycl ohexyl si |l ane, bi s(al kyl am no) cycl ohexyl net hyl si | ane,
bi s(al | cyl am no) bi s(decahydr onapht hyl ) si | ane,

15bi s( al kydrareratviecy d0Npenhighey clAdtee shel rsidiianethe generated solid component

bi s( per hydr oi soqui nol i no) (al kyl am no) al kyl sil ane, and .

bi s( per hy dpwnusing kimes)! @Hokidedarbepeyagddporsithesndvent by filtedpeuidar en éxcargsises of
t he above-nentioned am nosil ane conpound incl ude )

tri s( et hylreosphesy eebhgcenttifsal seppial prprdsgisaticsodié compendnasevashed, and

20t ri s( et hyl am_no) n- propyl si l ane, tris(methyl am no)i sopropyl sil ane,

t ri s( met hheaneshdignidistagied todhesoletangiorserhy | Hivi sebyensepupsriest inghesolution
tris(nmethylam no)t-butylsilane, tris(nmethylam no)cycl opentylsilane,

t ri s( nét hpbaivnAdyaperasitesndesnorgied presyure Odey redttetayrossiye iviandrpest gas
tris(ethylam no)nmethyl silane, tris(ethylanino)ethylsilane,

25t ri s( et Bymeshers) andghompinsichetion, product sawnified by educedprespiye distibatoon.
tris(ethylam no)n-butylsilane, tris(ethylam no)isobutylsilane,

t ri s( et hylQihsribarciie Rbpienmonticingd rraction sodyaaish v dinrarbye yavetiesuches| ane,
tris(ethylam no)vinylsilane, tris(ethylam no)phenylsilane,

t ri s n- pr 6psiPharene hapensasd hexaae and p glinediobyspt ahihsapevapestiongdsolvents
tris(n-propyl am no)n-propyl silane, tris(n-propylam no)isopropylsilane,
tri s(n- pr 6pybanscdo) Ahe srydtare of the, obtained amippyjspe aﬂmﬁ@)nds@mheﬁ% e
5tris(n-propyl am no)cycl opentyl sil ane, .

tris(rfpr &y e@mﬁﬁ@f)w@lmwylﬂ%wwwakm Bethodr opyl ani no) vi nyl si | ane,
tris(isopropylam no)nethylsilane, tris(isopropylam no)ethylsilane,
tris(isopropyl d¥ithesaelgsteeyrens e, olefin Rylymspzasion of tharspicabiwvepidisa| ane,
tris(isopropylam no)n-butylsilane, tris(isopropylam no)isobutylsilane,
tris(i Sop,cgwplgpﬁ qq@;e@%q:(b ﬁpybg‘{q-zgﬁ@{goned formula (2) can be used. The

10t ri s(i sopr.opyl am no) cy Lohexylsilzhe, tris(isopropyla vi nyl si | ane,

tri s(n- butSBGFEIAR) CUMNUBHY &Fquiprndhayiag 8 MHregen oamiﬁeﬁtghpifn)dgd fohe,
11 9( cycl OHBAR o8 roPVSBR DBy st A he i R (Ll GH S BRFH RS PRI 1 ane,
1571 SHoy HODESSP AT RE) DA HPR AREE i PG LR ARG o Sk,
E: 22 g: E; :ng% ‘t%g%r%%lpglﬁ"\r@ éﬁ}%‘ﬁ %?»Fggltﬁ@%/ lg}%el %g;?R‘i is preferably a hydrogen atom; and |
b 5{et o pob{ e e AL LRGS0 1 1 oo oms. Ao,
HRG AN DR U T ——
et o L) L 08 v, oo
bi s( r’r%hy lfgtrxrri Nnﬁt)lisegtrglyrlﬁsiig 8rt%¥'etrX1:';13"’r‘ re{isgc%ga‘er%f%ir% lgr%ﬂg ‘wherein the R* thereof is a

hydrogen atom. In formula (2}, the cycloalkyl derivative is a cycloalkyl group having

a substituent and specifically, an alkyl-substituted cyclopentyl group, an

alkyl-substituted cyclohexyl group, and an alkyl-substituted cycloheptyl group can be

given as examples.

25 As examples of the aminosilane compound shown by the above-mentioned
formula (2), (alkylamino)trialkylsilane, (alkylamino)dialkylcycloalkylsilane,

(alkylamino)alkyldicycloalkylsilane, (alkylamino)tricycloalkylsilane,



25 bi s( et hyl am no) (et hyl - sec- butyl am no) net hyl si | ane,

bi s( met hyl am no) (et hyl -t - butyl am no) net hyl si t ane,

bi s( met hyl am no) (et hyl cycl opent yl am no) net hyl si | ane,

bi s(met hyl am no) (et hyl cycl opent yl am no) net hyl si | ane,

bi s( et hyl am no) (et hyl eycl ohexyl am no) net hyl si | ane,

bi s( met hy {dkglmoinpgtiayitydaniho g kylsitane platiel dmyinsj(Hialkglamino)dicycloalkylsilane,
bi s(met hyl am no) (di met hyl am no) et hyl si | ane,

5bi s( met hyis@tiylohindidalkylkidane noiy@tldydrsinb mHey]cycloalkylsilane,

bi s(met hyl am no) (et hyl et hyl am no) et hyl si | ane,

bi s( met hy ba(ellgdyrhoioydieysicapyl tlane d) €slkylasihg @kalkylamino)alkylsilane,
bi s( met hyl am no) (et hyl - n- pr opyl am no) et hylsi | ane,

bi s( met hy bafalipdjraime(dislkysopinopytlaatikpis)l ateh ¢i( slicylaméo)dilkylsilane,
bi s(met hyl am no) (et hyl - n- but ylam no) et hyl si | ane,

bi s( mes hy Heatkpleinimy) iy lepslbalkylbidame ndifadk Hythio)dieyeloalkylsilane,

bi s(met hyl am no) (et hyl i sobut yl am no) et hyl si | ane,

bi s( met hy di{pycha) i(darhynb e kylbileng) didynlopkytaydiso Jabylycloalkylsilane,
bi s(met hyl am no) (et hyl -t -butyl am no) et hyl si | ane,

15bi s( met di{tyohdabigl{mephiidycioalkytdlansg tasthplaating hkiylstare,

bi s(met hyl am no) (et hyl cycl opent yl am no) et hyl si | ane,

bi s( met hy taatalkpupors) exelaaliol ol yii GHiyhaoliso akyddilaan e,

bi s(met hyl am no) (et hyl cycl ohexyl am no) et hyl si | ane,

bi s( met hy kalkybiine)oploaikdsiane) mikteldaliyleamiog Jabiglsilane,

bi s( et hyl am no) (i sobut yl am no) et hyl si | ane,

bi s( mdf hy Itra(eidodlkyleminggicalkyts)lang teimjdséilkdmmino)silane,

bi s( met hyl am no) (i sobutyl am no)i sopropyl sil ane, o

bi s( met hy stalkplpmingdiatylaaminesoine, bus(gyodedllghamino)dialkylaminosilane,
bi s(met hyl am no) (i sobut yl am no) see-butyl silane, 25

bi s( met hy batdialsylemsebbisiallatamiop)sdann diflisilaminetris(alkylamino)silane,
bi s(met hyl am no) (i sobutyl am no)t-butyl sil ane,

bi s( met hy|bsﬁ6qul®)d(r@1§mq}1na)hm(@l§wmwgﬂanane,

bi s(nmet hyl am no) (i sobut yl anm no) cyel opentyl si | ane,

bi s( et hy bistrsdeeasmiing)ivals @E@@yl si | ane,

bi s(met hyl am no) (i sobut yl am no) per hydr onapht hyl si | ane,
bi s( méf hy|baﬁ6wﬁksaa§1i5f£3@ﬁa? Iskd ‘ﬂ@?&@%ﬁ%ﬁ%ﬁ%ﬁ(ﬁ% mino)silane,

o ;f%@hg%&@[&%@ﬁ@%&%‘@ a?ggﬁ%' SicTogd mino)dialkylaminosilane,
TR R R
A AR A e

bi 5 ot hy RGPS e R Al tino)silane, and
AR N A SR,

Among these compounds, bis(alkylamino)dicyclopentylsilane,

bis(alkylamino)diisopropylsilane, bis(alkylamino)di-t-butylsilane,
bis(alkylamino)-t-butylethylsilane, bis(alkylamino)-t-butylmethylsilane,
bis(alkylamino)dicyclohexylsilane, bis(alkylamino)cyclohexylmethylsilane,
25 bis(alkylamino)bis(decahydronaphtyl)silane,
bis(alkylamino)cyclopentyleyclohexylsilane,

bis(perhydroisoquinoline (alkylamino)alkylsilane,



15bi s( et hyl am no) (t - but yl am no) cycl ohexyl si | ane,

bi s(met hyl am no) (t - but yl am no) per hydr onapht hyl si | ane,

bi s(met hyl am no) (t - but yl am no) adanmant yl si | ane,

bi s(nmet hyl am no) di net hyl si | ane, bi s(net hyl am no) di et hyl si | ane,

bi s(met hyl am no) di vi nyl si | ane, bi s(nethyl am no)di - n-propyl sil ane,

bi s( met hytis{pérhpdrdiiiseiprof@itydarhiani] ky2Olans, (dtkydrsin Jdadydiopentilstlgiesi | ane,
bi s(met hyl am no) di i sobutyl si |l ane, bi s(nethyl am no)di -sec-butyl sil ane,
bi s( met hydi@hiytes)idd)diisdpropilslanard(allyilapimeidiypbatyisilerei - n- neopent yl si | ane,
bi s( met hyl am no) di cycl opentyl si |l ane, bis(nmethyl am nc_)f di cycl ohexyl si | ane,
bi s( met hydi@iytamyide)-dbuteletiykylphe ay(pkiylaanag)-t-butylmethylsilane,

bi s(met hyl am no) et hyl et hyl si | ane, bi s(net hyl am no) met hyl -t - butyl si | ane,
25bi s ( metdifplkytamiod dityhiphptidsilans, dicabeylamino)cyclohexylmethylsilane,

bi s( et hyl am no) et hyl -t -butyl sil ane, ) ) )

bi s( mét hydi@tiytemisexsh(decaply denhphtbyl)salaee, dialkylamino)eyclopentylcyclohexylsilane,

bi s( et hyl anmi no) sec- butyl et hyl si | ane, o

bi s( met hydicukytamyineichspesryltbpemtilaheitetaakes(methylamino)silane,

bi s( met hyl am no) et hyl cycl opentyl si | ane, ]

bi s( et hwls(ﬁkhylﬂa)lnq)@lkaédnw trstelkplamna)eydaptierlsilane,

bi s( met hyl am no) met hyl cycl ohexyl si | ane, o o

bi s( net hybl@(djﬁ}k)%@lilld@ gﬂﬁgllgyl@mgm%m@yb,giml&yﬂgr’mnotns(alkylarmno)sﬂane, and

bi s( et hyl am no%ﬂtohexyl met hyl si | ane, bi s(et hyl am no) di net hyl si | ane,

bi s( et hyl tisfoerby @pwn@,lnncéé@(aﬂﬁﬂ@m@pmlamﬁm i pietrrade. vatfestill more

5bi s(et hyl am no) di - n- propyl si | ane, bi s(ethyl am no)dii sopropyl sil ane,

bi s( etthy|pipferrdjediompoynds/being blﬁ@,lkylbal@@@)drméwwﬁ}ﬁdanesobut yl si |l ane,

bi s(et hyl am no) di - sec-butyl silane, bis(ethylam no)di-t-butylsilane,

bi s( et hy| ks lmbénwpé@nywlgn%éwé@lkﬂm@o&ytrwl i cycl ohexyl si | ane,
bi s( et hyl am no) di decahydr onapht hg] si | ane, i

bi s( et hy| Risekyiamanoyi-aiyythgistance isgllsianm)-hvtbyeBylpanct - but yI si | ane,
bi s(et hyl am no) net hyl phenyl si.| ane, bi s(ethyl am no)et hyl -t-butyl sil ane,
bi s( et hyl @mim@)gwypmna@a |bighalk lamingjcyclobexyimethylsilanc,

bi t hyl am >c-but yl et hyl si | ..
o1 o( ot | AR RO ABERpPidFe DD G D,

e A R Sl

bi s(ethyl anin -butyliso l.si] ape, .

?:SEIE SE Eg;l '%Egpﬁflg‘ign‘;?%;{-}ﬁ‘?Q@W%?%?T‘g%@%ﬁglfafﬁngpyI am no) di et hyl si | ane,
o SRR et o fm oy o propyTe e,
o O R P AR
o 31 by S e, gyt

S A R it o it e
S i

25bi s(i sopr mnoydr-t- siTane, ’

0t e OSBRI s
A

B: :(: zgp;opgellﬂg%]o}g}"%eglzsy s-i’ fraFe, %I éﬁ?léop%gsﬁ%/alng’m.no) di phenyl si | ane,

bi sgi sogrgggﬁk%@@ﬁ%&nﬁg %ﬁ%y{rgﬁ?hg%%r{nm) cyclohexylsilane,

bi s(i sopropyl am no) et hyl -t-butyl sil ane,
bi s(i sopropyl am no) sec- but yl et hyl si | ane,
bi s(i sopropyl am no) sec- butyl et hyl si | ane,



5bi s(i sopropyl am no) nmet hyl neopent yl si | ane,

bi s(i sopropyl am no) net hyl cycl opentyl si | ane,

bi s(i sopropyl am no)i sopropyl eycl opentyl si |l ane,

bi s(i sopropyl am no)i sobutyl cycl opentyl sil ane,

bi s(i sopropyl am no) cycl opentyl cycl ohexyl si | ane,

10bi s( i sopistlytlaminep)imesitank cyis{ethsmyihs)phamdsilanet r aki s( met hyl ani no) si | ane,
tetraki s(et hyl am no) si | ane, tetrakis(n-propylam no)silane,

t et r aki s( irsappopyleaniooiedivislnes, ttizbpakiysminblethtlslaneo) si | ane,
tetraki s(i sobutyl am no)silane, tetrakis(sec-butylam no)sil ane,
t et r aki s( isfregsppaiaimo))sipremydsilane, itsg(meprdgslaminogygreopysikng.no) si | ane,
15tri s(met hyl am no) (n- propyl am no) si l ane, _

t ri s( met hixisémpropylamsapnn dpplalanedyisiolrmopylamino)isobutylsilane,
tris(methyl am no) (n-butyl am no) si | ane, ) _

t ri s( net hiristopropylagdec)oyd gicanilniapsittis(neropylamino)cyclohexylsilane,
tris(nmethyl am no) (t-butyl am no)sil ane, _ ,

t ri s( met hiriséorpropy lensiee)pemisy kzarinsisepropylemino)methylsilane,
tris(met hyl am no) (di - 4- met hoxyphenyl am no) si | ane,

t ri s( met hirisisopropylansopsihdsiane,) tsis (isopeopylamino)n-propylsilane,
tris(methyl am no) (dii sopropyl am no) si | ane, ) _

20t r i s( metrsfisepropdarpinio)iseryopytikame oy Eiopsaylamino)n-butylsilane,
tris(methylam no)(di-sec-butyl am n_og_si | ane, ]

t ri s( met hyisgisppropylamino)isehufylsitinadyisisopnepylamino)cyclopentylsilane,
tris(nmethyl am no) (per hydroi soqui nol i no)silane,
tris(fet hwsélﬁvmepxly@mgw@agx glanpdyisijoppapylamino)vinylsilane,
tris(nmethyl am no) (di cycl opentyl am no) si | ane, i

25t ri s( meti-ERyHe)pel©peIps s, fi(swe)aiylammo)ethylsilane,
tris(methyl am no) (t-butyl et hyl am no{ﬂ%i | ane,. )

tris(met hw%hbmbl%mnqa@@%bﬂarpﬁ, Hipevatapsey imipgsthylsilane,
tris(methyl am no) (sec-butyl et hyl am ng) si| ane, . i

tri s( met hyisiechpppylaupisppiopslstasy ristsyisiohsxylameno)ethylsilane,
tris(ethylam np) (nethylam no)silane,. . .
tris(et hyFrmmg)h@ﬁylEmgmlpgﬁpm51@1}3,a{cﬁgcyc10hexylammo)benzylsﬂane,
tris(ethylamn i sopropyl am no) si ] ane, ) o

tri SE af hzlﬁéﬁ%}ﬁ’ (ﬁylﬁtgtr@ﬁéﬁpﬂér)lzgy)e} féﬁg;yclohexyiammo)vmylsﬂane,

i e R sl
71 R A Ul
i o ot hy PRPRY o e BBUR DL SRl Tene,
L1 o( ot nyPaRPRGY e ey PR g,
oAl YL SRSV AT RS
oS BTGl SRk nelgldane
L1 o ne pr GOOPERY b Rllo i ROl QP Ritane,
St B SR BTN R AR A0S,
11 ot b SR AR SR B e
tri s(nspr QYL el ARGV ARELLY) ARGy iR,
bis(methylamino)(ethyl-t-butylamino)methylsilane,

bis(methylamino)(methylcyclopentylamino)methylsilane,

11



15tri s(n-propyl am no) (cycl ohexyl am no) si | ane,
tris(n-propyl am no) (di et hyl am no) si | ane,
tris(n-propyl am no) (diisopropyl am no)sil ane,
tris(n-propyl am no) (diisobutyl am no)sil ane,
tris(n-propyl am no) (di-t-butylam no)sil ane,

tri s(n- pr bisgthathylamjrodietyidyolpeattylammaoletiylsdnes,
tris(n-propyl am no) (di cycl ohexyl am no) si | ane, 20
t ri s( n- pr bisirhethylmo)riopeEndilydeysi ergylamoio)methsistamre,
tris(n-propyl am no) (per hydr oqui nohno) si | ane,

bi s( et hybJaﬁnfptby)lMns(oé(teﬁwlcamiohmyéammnbnethylsﬂane

bi s( met hyl am no) bi s(n- propyl am no) si | ane,

bi s( net hybaﬁnﬁbylbmm@@upctbplymm)ﬁbylsﬂar@ne

bi s( met hyl am no) bi s(n-butyl am no) si | ane,

bi s( me$ hy bistrethylbing(o) Gty meateplsilanane,

bi s( met hyl am no) bi s(sec- butyl am no) si | ane,

bi s( met hybirhetbylbing(c)maihyle ﬂﬂmmyéﬂhﬂﬁéMWZS

bi s(met hyl am no) bi s(cycl opentyl am no) si | ane,
b|s(nethybaﬁnﬁbﬂbmsﬁﬁ&EMQhemﬂMammhﬁmémhane
bls(nethylanlno)bls(perh roi soqui nol i no) si |l ane,
bls(nethybaﬁnﬁbyhnsmﬂ@mﬁ yHW®PQQQMNﬁ@th@¥§1Iane,
bi s( met hyl am no) bi s( per hydr oqui nol i no) si | ane,

bi s( et hy bisfmetbylbing{cd(nesthylisapionppsinagetbylsilane,

bi s( et hyl am no) bi s(di - n-propyl am no) si | ane,

bi s( ma® hy bistmeibylpmétiimetyrobytylaminoythylsidens, 5
bi s(met hyl am no) bi s(di - n-butyl am no) si | ane,

bi s(net hy b@ﬁnﬁbylamyzcd(dlyéﬁchwlmmthﬂlmbm
bls(nethylanlno)bls (di -sec- butylanlno)5|lane

bi s( met hy bistneibylemeraiethylibelufylaminedstay
bls(nethylanlno)bls(dlcyclopent Ian1n0)5|lane, 10
bi s( met hyl &ﬁmﬁhywca(eé}yw%w agynneeisiange,

bi s( et hyl am no) bj s( n-pr.opyl am no) si | ane,

bi s( et hyl R RENFRERQGHRGSPRYwaysthyisiane,
bls(ethyl nlno bi s(n-but yl am no) si | ane

bi (et Ez: bimepetr by ol olon
S35 RN b
TR b
i nﬁ“‘@@% SR
5tk o B S i
b 2@%?@;;;%@;& g@ﬁ s i

bi s(et hyl

L e
E:g(ﬁth¥ganﬁno a%% )§§9¥§ﬁ e§¥¥%ﬂ%ﬁ$é an:ne

by s pr oA O SRR KsEl A one
bi's(n-gr 0M@%ﬁhﬁh@&@@&wn%oig&%ﬁai 00 si | ane,

bis(methylamino)(isobutylamino)t-butylsilane,

bis(methylamino)(isobutylamino)thexylsilane,

12



bi s(n- propyl am no) bi s( per hydr oi soqui nol i no) si | ane,
bi s( n- propyl am no) bi s( per hydr oqui nol i no) si | ane,
EI SE n- prolpyl am ;18) bi(z_(di et hyl alm' no) si) I alne,

i s(propyl am no) bi s(di - n- propyl am no) si | ane,
5bi s(n- propyl am no) bi s(di i sopropyl am no) si | ane,
bi s( n- propyl am no) bi s(di - n-butyl am no) si | ane,
bi s( n- pr opig{masthylanbiod({ ehbustemihy|cacivpax skl e,
bi s(n- propyl am no) bi s(di - sec-butyl am no) si | ane,
bi s( n- pr opis{methylahbiod(iaibutyldmingjcacivhedyisilean e,
10bi s( n- propyl am no) bi s(di cycl opentyl am no) si | ane,
bi s( n- pr opis(racthylembnog(Estivotytdnaine)pyityriianepishylaitee,
tris(di methyl am no) (nmethyl am no)sil ane,
tris(diet bgﬁ(mmyiem_(ncé(umbh‘af&anmuyn)_adammjﬁylmlane,
tris(di-n-propyl am no)(nethylam no)silane,
tris(dbi sbptrogiylamimd)-butdayinaimeibylsidrane,
tris(di-n-butylam no)(methyl ani no)sil ane,
tris(diisbb(ugthdminmo)(tettahaniv)sihane, 15
tris(t-butylam no)(nethylam no)sil ane,
tris(cycl bpémetylamineoi-{buttlanina)n-propyisilzee,
tris(cycl ohexyl am no) (et hyl ani no) si | ane,

t ri s(di meblsihethylaw)roafitbyrydarino)isipremydsilane,
tris(diet gylfagiln]zzn&:é&{b{sam ni;iﬁSI Plcu;infi’l

t ri s(di - nbpfrogthyliam tyitgrhigmbytgisilanee,
tris(dii sgpag;t%/ll am no%t e;;yl _amﬁgo“)bsi | ane,
tris(db-nb plainm) dnainiseg-birtytatlene,
tris(dii Sg_bl[.lt gtlhglg nlg%éiet hyl am go) si | a_lne,
tris(t-butilm g Wpugdmioy §sabaitidsilape,
L1 5( oycl OnenylHammH(SThITROHRAT Hine,
tris(cycl ¢ dramo 51

tris(di rre'%]si/l g&]l‘i no)_(%propyl am’ﬁgé)) ii_}!&gn’é,
tris(diet mahHewne TWW@W HiEps,
tris(di-n-propyl am no)(n-propyl ani no)si | ane,
tris(diisOpf® Vlamlrmagt( Baipicysonetelisilanse,
tris(di-n-butyl am no) %ln- pr.opyl am no) si | ane,

tris(dfi sbsinyhasmrtrriplepineirivbysilsitne,
71 cycl OeHEpAmAOR RISy SP Gl
the- above HHOHFHBRE DTS oo e NB b1 8H oy ATHES ooy i known
o ganol | ¢ R ESABORHAC S o B DRSSP A EDTGRRT-d T eagent or by a
b1 5 Al Ky| SRS HEE BRI Al GRE Y AL ORGP AR conpounds of t he
present Sinyentipn. a.reaction of. dicyclopentyl it kpxysilane with twice
bis(methylamino)di-sec-butylsilane, bis{methylamino)di-t-butylsilane,
bis(methylamino)di-n-neopentylsilane, bis(methylamino)dicyclopentylsilane,
bis(methylamino)dicyclohexylsilane, bis(methylamino)di-4-methoxyphenylsilane,
bis(methylamino)methylethylsilane, bis(methylamino)methyl-t-butylsilane,
25  bis(methylamino)methylphenylsilane, bis(methylamino)ethyl-t-butylsilane,
bis(methylamino)sec-butylmethylsilane, bis(methylamino)sec-butylethylsilane,

bis(methylamino)methylcyclopentylsilane, bis(methylamino)ethyleyclopentylsilane,
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a Li salt of an alkylamne or a My salt of an al kyl am ne can be given. As
exanpl es of the solvent, ether conpounds such as THF and di al kyl ether,
aromat i ¢ conmpounds such as toluene, saturated hydrocarbon conpounds such
as pentane, hexane, heptane, and cycl ohexane, and a m xture of these
solvents can be given. Also, in formula (2), when 10 R3 is an al kyl am ne,
t he anounbis@fethlanme)catlopaitylcpflolzxplsilavmr,y ami ne is adjusted to the nunber
of the al koxy group in the (alkox¥) n(al kyl) 4-n silane conpound, that

is, to 1 bis(rethylaremojtheghploydietregylstlane bisfmethglamaiddidgdahydiokgphthylsilage) ane
conpound. The catalyst for olefin polynerization of the present invention
is for medbia(@hqﬂgfl@mmommﬁﬂhalnéamEp(ﬁﬂndlam@p}cbmeﬂwédam;y t he
above-nentioned fornula (2) as an 15essential conponent. As specific
exanpl es bif(egiybianaldicthydslapedns(sthpfantioe)divizyldi2nef or forming the catal yst
for olefin polynerization of the present invention, the sane conpounds as
given in bh@t é@@nﬁhhmdmmmﬂmh@@duﬂqmybﬁnmﬁduwmwpnﬁw%myst conponent for

ol efin polynerization can be given. In addition to the am nosilane
conpoundsbiseyéaene)sintytilsilangdusiethvlaminodaspbubisdane, (2), the catal yst
for olefin polynerization 20 of the present invention can be formed using
(A a soIb@&ﬁ&%ﬁ@yéﬂké@hbéﬁ@ﬁmwcbwﬁﬂD@KWQOREQﬁﬁgﬂﬁhﬂﬂtitaniun1 a hal ogen
and an el ectron-donor conpound and (B) an organoal um num conpound

" opr esent B(cBy MO DRPHGSfTenbiStE i AminREHCRBCR(ISJED whor oi n RS
represents an al kyl group having 1 to 4 carbon atons, Q represents a

hydr ogen bisthybamizoWadesglordrenephtnylalapep bisetndyeinoynethyledlylsiammber
satisfying_the foxinula 0<p<3. ~ _Anmong the conponents of the

cat al Y&t bistethylaminpmashylidutvisitanerbigethylamiprasdiirhienyisiticon, the solid
cat al yst component (A) (hereinafter referred to as "conmponent (A" from
tinme to thiseihylampnelstiybinrividanerbiptebylamnoyseednnimethylsHanogen, and an

el ectron 5 donor conpound, can be obtai ned by causing (a)._a nmagnesi um
conpound, bistsfhyiemiap)sae Artslethvisieanibise hxregmnmebisaeenentaisiace ) an

el ectron donor conpound to cone in contact with each other exanpl es

of "t he. e gRESARBBIFHDaRE e dien e e, BisgeaTien BrBB TS hesY S 8Ehponen
Bt o ST gD U Dl e o, gl pgpesium an
Fhese g HeGURPEGHHHEE Y it WL r B PETHR LRt ur e of  magnest um
o vl de_poe e atkoximancrlm a2 g aLoymansiium are preferable,
g:BﬁtQQ;%ﬁg Qe%b n]fgbg$¥§§§&gﬁ%§§ ﬁgﬁﬂgéﬁ%ﬁﬁﬁﬁgﬂgﬁgﬁi%%a magnesi um and
g;‘te;)é?’g})|hgﬁ%’ﬁ&%@%&%‘n@)&%%b%?ds%LXe? Bisn BN iLiRRar t T eul arly

! bis(n-propylamino)di-t-butylsilane, bis(n-propylamino)di-n-neopentylsilane,

20 bis(n-propylamino)dicyclopentylsilane, bis(n-propylamino)dicyclohexylsilane,
bis(isopropylamino)dimethylsilane, bis(isopropylamino)diethylsilane,
bis(isopropylamino)divinylsilane, bis{(isopropylamino)di-n-propylsilane,
bis(isopropylamine)diisopropylsilane, bis(isopropylamino)di-n-butylsilane,
bis(isopropylamino)diisobutylsilane, bis(isopropylamino)di-sec-butylsilane,

25  bis(isopropylamino)di-t-butylsilane, bis(isopropylamino)dineopentylsilane,
bis(isopropylamino)dicyclopentylsilane, bis(isopropylamino)dicyclohexylsilane,

bis(isopropylamino)didecahydronaphthylsilane,
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Al so, these dial koxymagnesi um may be obtained by reacting netallic
magnesi um wi th an al cohol in the presence of a hal ogen-contai ni ng netal
conmpound or the |ike. The dial koxynmagnesi um may be used al one or in
conbi nation or two or 20 nore. The di al koxymagnesi um conpound used
is preferably in the formof granules or a powder and either anorphous or
spher i cal bis@saphepytomfio glitewdtiydronaplghyletenepbis(isopnepylamispikbinzalsilane,

di al koxymagnesi um i s used, a polynmer powder having a better particle
shape andbia(isrpropyleeninpsligheoylelaiczs@optonybaminomatkgiethelsdioteai ned. This

i nproves handling 25 operability of the produced pol ymer powder during

t he pol ynbis{iscpropytenopensatind - taidsi king rhis(opopplothenthybtrbhtyldaed, oggi ng of
the filter or the like in the polynmer separation device caused by fine
par ti cl esbis@snpaomyéuaning)spr-betylresihgeiapasis(ontwylamino)sec-bitslsthyphilens,c al

di al koxynmagnesi um need not necessarily be conpletely spherical, but my
be oval oPbispetpaerylamniapwerthdpenpenlylsdpng, the particles may have a ratio
(L/'W of the major axis diameter (L) to the minor axis dianeter (W
usual | y obis@sapronyéaseino)meshdehippniisilang,o 2, and nore preferably of 1 to
1.5. 5D al koxymagnesium with an average particle size from1l to 200 um
can be usbi(isonrepylamipeasapreleclapentalgdansarticle size is 5 to 150 pm In
t he case of spherical dial koxymagnesium the average particle size is
usual | y f bistisoprepylanmoopsabupletpaylslineem 5 to 50 p. m and nore
preferably from10 to 40 um A powder having a narrow particle size

di stri but i;@ﬁSQ/DT@HY@H@QEWIOPW@CW@@E]&H@@, powder content is preferably
used. 10 Specifically, the content of particles with a dianeter of 5 pm
or | edd shu(seprerylapme prethdaxclohenpisitanst eiralbsynctwswino)slgse, On t he ot her
hand, the content of particles with a diameter of 100 gmor nore should
be 10% or tatiekis(ethytaming silagcn ktsakistp-propylagdno)steover, the particle size
distribution represented by (D90/D10), wherein D90 is a particle size of
90% of t hietiakisasrapnyiampiaeislancs teéiakis(apwylprong)silagepar ti cl e si ze of 10% of
15t he intgeﬁgura_ted particle size, is 3 or |less, and preferably 2 or |ess.

Met hods f W@W@EH%W@&GC@PM%W}HWQ um are described in,

for exanpl e, Japanese Patent Applications Laid-open No. 58-4132, No.
62- 51633, tqqakw@l-wgﬁaﬂm@)éﬁm %gﬂa@ﬁy AP B HOMSHA, The t ot r aval ent

titani halid d (b her.ei naf.t f dto f ti 20 t
O et AR P LT P R TTR |
th t i ti. i .Of, . X d | ect f.ramth

consy st 1 g e B R s e dr G 1 R AOaF a8 FeniP R Seent cd by
the f la Ti(QOR7) wh i.n R7. t | kyl havi 1
to 4 car bOR SNBSS Re Ao,y KB LA GRaPr Y BETSOERES an —

I nteger S%&s’(%%%fyf‘agﬁﬁor}?diffr%%logyp%éﬂﬁgmino)silane,

tris(methylamino)(diethylamino)silane, tris(methylamino)(diisopropylamino)silane,

20 tris(methylamino){diisobutylamino)silane, tris(methylamino)(di-sec-butylamino)silane,
tris(methylamino){(di-t-butylamino)silane,
tris(methylamino)(perhydroisoquinolino)silane,
tris(methylamino)(perhydroquinolino)silane,
tris(methylamino){dicyclopentylamino)silane,

25 tris(methylamino)(dicyclohexylamino)silane,
tris(methylamino }(t-butylethylamino)silane,

tris(methylamino)(t-butyl-n-propylamino)silane,
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25Speci fic exanples include, as titaniumhalides, titaniumtetrahalides
such as titaniumtetrachloride, titaniumtetrabrom de, and titanium
tetrai odi de and, as al koxytitani um halides, methoxytitaniumtrichloride,
et hoxytitaniumtrichloride, propoxytitaniumtrichloride,

n-but oxytitaniumtrichl oride, dinmethoxytitaniumdichloride,

di et hoxyt iismethyladiioh)soe-bdtylethiilpnupgsipns.t ani um di chl ori de,

di - n-but oxytitani umdi chloride, trimethoxytitanium chloride,

triet hoxytrls(zaﬁiihmlmm)éﬂepdt@tylnswrppﬁpmwsﬂtaam triste8tylasninelémethyipntingJsiarisut oxy
titaniumchloride, O these, titaniumtetrahalides are Spreferable, with
titani um tr@t(tﬁbjclhm@froo@eprb:eylm@n}@éﬁﬁan@Gn@[ptlhylapnm)élﬁ%mpm arminedslang.t ani um
conmpounds nay be used either individuall i n conbination of two or
nor e. mﬁyém@@@bwtﬂ@mﬁm)@@n@dm{@tw 1@@)&&&@&@@%)&%@ to fromtine
to tinme as "conponent (c)") used for preparing the solid catalyst
conpongnt tristgthylamine)Gryhtanaine isitpesu ﬁ@(@bﬂﬁ@ﬂﬁﬂ)&@Oaﬁn@Wyé@S&@@m or a
nitrogen atom Al cohols, phenols, ethers, 1l0esters, ketones, acid

hal i des, sisiethylasino)dinthdanmainilaes tris(hylamaso)(disopparianes)sine

organosi | i con conpounds containing an Si-O C bond or an Si-NC bond can
be gi ven &8 @hﬂmm@(dusobutylmwbﬁgw,it@s(é@ba}ﬂmne@)(dlép@:mi@ng@oéﬂa@s

nmet hanol , et hanol propanol , 2-ethyl hexanol henol s such as phenol and
cresol ; emﬁéﬁhylgmrw)%t@umwsd@rﬁretns(eﬂadﬁ@mw@wﬂwmywqawweet her,
di but yI et her d| a et her, di phenyl ether,

9, 9- bi s( misieh f%(d)‘fﬂcl@@ﬁéﬁ(@mn@ﬂﬁd]a@n sopropy! - 2i sopent y1-1, 3 d| net hoxy
propane; nopnocarboxylic acid esters such as nethyl formate,

acet atl8, w%gfhylawé@r Yﬁr@mamr&é@wtl@w gesﬂfg;hyla@@zoa&pérhﬁwaw@;@)sﬂane
acetate, ethyl propionate, ethyl yl ate, ethyl K benzoate, propyl

benzoat e, %sﬁ%tyyla@éwGehuafletbﬂﬁwn%Hﬁ%&fi&n-nswl%m@fe%neﬁafrk@g@a%ﬂa%eny|
20benzoate, nmethyl p-toluyate, ethyl p-toluate, ani s and et hyl
ani sate; d&i awsa%)ﬁlﬁ@r Lf%rnb”@b%ha@e S APEQP iﬁr@p i ?anaq pr opy!

mal onat e, dl but mal ona di.i sohutyl . nmal onat e, ent mal onat e,

di neopent yis( mzr éﬁl@mﬂsl @m‘a{ m%ﬁ%wsm meﬁfgi c-by é%rwyp Joilane,

but yl brom) | onat sab | br ononal onat e, di et hyl

di i sopr op PO %mn en‘édaﬁ‘%}f@&s Conat e, di et hyl

" sopr a1 ! %(%%é’n@i‘z%@e@?w& et OB BB Pt

G P P s o ooyt i ot

diethyl Z’U:%s(g'propyl? Xj(aus %ug'r? 1ho)51lzpnr Ogi’étn-propylammo)(d1—t-buty1ammo)s1lane
tris(n-propylamino)(dicyclopentylamino)silane,
tris(n-propylamino)(dicyclohexylamino)silane,

20 tris(n-propylamino)(perhydroisoquinolino)silane,
tris(n-propylamino)(perhydroquinolino)silane, bis{methylamino)bis(ethylamino)silane,
bis(methylamino)bis(n-propylamino)silane, bis(methylamino)bis(isopropylamino)silane,
bis(methylamino)bis(n-butylamino)silane, bis(methylamino)bis(isobutylamino)silane,
bis(methylamino)bis(sec-butylamino)silane, bis(methylamino)bis(t-butylamino)silane,

25  bis(methylamino)bis(cyclopentylamino)silane,
bis(methylamino)bis(cyclohexylamino)silane,

bis(methylamino)bis(perhydroisoquinolino)silane,
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2, 3-di - n-propyl succi nate, dinethyl adipate, diethyl adipate, dipropyl

adi pate, dibutyl adipate, diisodecyl adipate, dioctyl adipate, phthalic
acid diesters, and phthalic acid diester derivatives; ketones such as
acetone, nethyl ethyl ketone, nethyl butyl ketone, 5acetophenone, and
benzophenone; acid chlorides such as phthalic acid dichloride and

t er epht habistmetbyldmaicobisdetiadigsroadodainpbes)sidanch as acet al dehyde,
propyl al dehyde, octyl al dehyde, and benzal dehyde; am nes such as

met hyl anmi his{mehyemi)pis(pethydtnquirosind)sdanepi peri di ne, aniline, and
pyridine, am des such as oleic am de and stearic amde; nitriles such as
acet oni t r bisémethglaminn)bis(dieshylaménopvlape.ris(methylamise hyw dian-@sonylahinalsilae:,

met hyl isocyanate and ethyl isocyanate; organosilicon conpounds

cont ai ni n§isénetaylaoiw)bisisiiseprepylawinehslape.al koxysi | ane, al kyl al koxysi | ane,
phenyl al kyl al koxysi | ane, cycl oal kyl al koxysi | ane, and
cycloaﬁky%&ﬁkﬁhﬂﬂk@%¥§$k@ﬂéﬁmﬂwmnéﬁg@n@siIicon conmpounds having a Si-N-C
bond such as bi s(al kyl am no) di al koxysi | ane,

bi s(cycl o&iskyethyiamaabia{didssdutyirmite)sikbky| (al kyl am no) di al koxysi | ane,

15di al kyl am not ri al koxysi | ane, and cycl oal kyl am notri al koxysi | ane can be
gi ven. bis(methplaminbisaivesebeylastinoplaiénor conpounds, the esters,
particularly aromatic dicarboxylic acid diesters, are preferably used.
Pht hal i ¢ dimiettylesimnBisaid bytyldminpisiland, d di ester derivatives are i deal
conmpounds. Specific exanples of the phthalic acid diester include the

fol | ow ngbm%mhw@bw&)wlwmmlm)ala@i ethyl phthalate, di-n-propyl 20
pht hal ate, diisopropyl. phthalate, di-n-butyl phthalate, diisobutyl

pht hallft e bistmpiiyapinybisishigyslobsrdaminepiing.sopr opyl pht hal at e,

et hyl (n-propyl) phthal ate, ethyl (n-butyl) phthal ate, ethyl (isobutyl)

pht hal at e bisthdapme8is(npreridaraing )silang. Sextethylgmmenbipasoptepylaminalspens: v

pht hal at e, . di hexyl phthal ate,  di-n-heptyl phthal ate, di-n-octyl

pht hal at e bisete(lammobisariwylaaing)silapsbigethaylaming)eisdsobuiampiaisinght hal at e,
di - n-nonyl . pht hal ate,. 25dj i sodecyl. phthal ate, .bis(2,2-di nethyl heptyl)

pht hal at e,bl%@tbﬂwu{oa@%Iﬁ%zwwla@méﬁia&ﬁebw(ﬁﬂwwmﬁwé Wlﬁ@mHlIaam hal at e,
n- pentyl (hexy|) phthal ate, n-pentyl (isohexyl) phthal ate,

i sopent yl (‘ﬁhSZ?Ile}Pl}H 1FI§Y§9IEHGII%@HI591£{1@- et hyl hexyl ) pht hal at e,

- tyl (i I ht hal at I entyl (n-d I ht hal at e,
- pentdl ( GPUBEYT N RGT AP S FSEROREH sonexyl ) pht hal at o,

- hexyl (2, 2-dj net hylhexyl ht hal at.e,. n-hexyl (i I ht hal at e,
- hoyl ( RO e Ao e a0y hexyl) pht hal ate.

- hept yl (i I ht hal . n- hept yhneodecyl ht hal ate, and
g-egﬁyrhékiﬁfggﬁg%§E¥S %?EngiiggF§£?¥%£?ﬁp§gsz ?hesg 2pﬁp?32ds can be
used. bi ﬂ&ﬁxaﬁ% es  of the al.ic ac i ester derivatives, _

ds BCArRodNECEloe FPBYRPATERS on the b to which
fﬁgp?ag Z t?r rou .q@ng ht%ﬂIi? di Hersonon ?argnf;nfagéégmﬁfh ahc
Al Kyl "or outradr R R g PRl e R R B e S0 o BnRR et
Tosol 1A c ar s ABe R SR e Rae S B AL A o O e e
derivati . el ;- I I | 1ri t
2ot 11 o A PR AR ol B R B BB RO R S b SRS g
hyd hat,. i ' th It fl t f I b
i8i ng ¢ he SR gt B BB BEER Y ar ogen during the pol yneri 2ati on.
As speci fIb?s(&ﬁﬁ%IﬁﬁbisﬁIé}%BB@ﬁ&%Inié@ﬁa&@}'I pht hal at e, di neopentyl

bis(ethylamino)bis(dicyclohexylamino)silane,
25 bis(n-propylamino)bis(cyclopentylamino)silane,

bis(n-propylamino)bis(cyclohexylamino)silane,

bis(n-propylamino)bis(perhydroisoquinelino)silane,
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15 4-et hyl pht hal at e, di neopentyl 4, 5-di nmet hyl pht hal ate, di neopentyl
4,5-di et hyl pht hal ate, diethyl 4-chlorophthal ate, di-n-butyl

4- chl or opht hal at e, di neopentyl 4-chl orophthal ate, diisobutyl
4-chl or opht hal at e, diisohexyl 4-chlorophthal ate, diisooctyl

4- chl oropht hal ate, diethyl 4-bronophthal ate, di-n-butyl 4-bronophthal ate,
di neopent Yis(plopplaoyint)ba(etedradsd@atoling)sildsdhr omopht hal at e, di i sohexyl

4- br onopht hal at e, diisooctyl 4-bronophthal ate, 20di et hyl

4, 5- di chl bistpptopslastiey)bid{perbstlundquinodins)sdamshl or opht hal at e, dii sohexyl

4, 5-di chl oropht hal ate, and diisooctyl 4,5-dichlorophthal ate can be given.
Ot hese, bti{mpopghmyo)dstlichppmidasikne, di-n-butyl 4-bronopht hal ate, and
di i sobutyl 4-bronophthal ate are preferable. The above ester conmpounds are
pr ef er abl pisGwepylaminoghitdnaipropylohinoisdamy, nore. 25In this instance, the
esters are preferably conbined so that the total carbon atom nunber in

t he al kyl bigfrepwpphssesbisilibypopdamstgslaney di ffer four or nore fromthat
possessed by anot her ester. The am nosi | ane conmpounds shown by the
formul a ( Rjs(reprepslagundybis(d edbutglami)slaset r on donor conpound (c¢) (an
internal donor) of the solid catal yst conponent (A). Specific exanples of
t he am nodi(ap®pynpoyhdalishownatyna)sibneor nul a (2) used as the interna
donor are the sane as those of the conpounds shown by the forrmula (2)
used 5f or bisgepspyhimise)bisthponbntylahono)silafi n pol yreri zati on. The
conponent (A) of the present invention can be preferably prepared by
causi ng t he(abwpylasonpbisahttduiddminphsilaneand (¢) to cone in contact with
each other in the presence of an aromatic hydrocarbon conpound (d)

( her eilfaf bexXn-peopybanise)his{dicycddpsniybsanine)sdane; conponent (d)"). Hydrocar bon
conpounds having a boiling point of 50 to 10150C such as tol uene, xylene,
et hyl benz éisén-propelasheshiselicyeiehesylamgtigsilene are preferably used as the
conponent (d). These aromatic hydrocarbons can be used either

i ndi vi dualtiis(distetiyiareinal methylapinoisilenge trisf dighylemino)(methylaminmataseabl e

met hod for,preparingﬁ%he conponent_EA) of the present invention, a nethod
of pr epar itAYdian-SrEPyERENOMEthglaminosilang drisekiseneptlamip)(maeylusineiiart. (c)
and 15 the,hgﬂrocarbqn conmpound (d@%gavjqpla boi ling point of 50 to 150C,
causi ng t Ril¥disRrbp@rinenine (mpHhylaninesika: Estdtigpwylamino @ertbgprmimodilantde from

t he conponent (b) and the conponent (d), .and reacting the m xture can be
gi ven.1 tns(t-bwy{aﬁén@ﬁaﬁaylamnaﬂis%wtﬁ cxdppeatdanioysictiydupinstang. o) of

bol yo1 | ox ARCIrer Ay lamisosilps. e S G R BB ent (¢) ")
of 't he | orEaCHRIeHe R St Her SHOTHER  FEHETHRDSIEE: par t1 cl os.
oS O e BRI L0 1L 1A 200 S 0, hend L the
oS O e G Bheae et Lo e, G LML o0
20  tris(cyclopentylamino)(ethylamino)silane, tris(cyclohexylamino)(ethylamino)silane,
tris(dimethylamino)(n-propylamino)silane, tris(diethylamino)(n-propylamino)silane,
tris(di-n-propylamino }{(n-propylamino)silane,
tris(diisopropylamino)(n-propylamino)silane,
tris(di-n-butylamino)(n-propylamino)silane, tris(diisobutylamino)(n-propylamino)silane,
25  tris(t-butylamino}(n-propylamino)silane, tris{cyclopentylamino)(n-propylamino)silane,
and tris(cyclohexylamino)(n-propylamino)silane.

The compound represented by the above-mentioned formula (2) can be easily
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25whi ch are liquid or viscous at normal tenperatures with a viscosity at
25C in the range of 0.02 to 100 cn2/s (2 to 10,000 cSt). As exanpl es of

t he chai n-structured pol ysil oxane, dinethyl polysil oxane and

met hyl phenyl pol ysi | oxane can be given; as exanples of the partially

hydr ogenat ed pol ysi |l oxane, nethyl hydrogen pol ysil oxanes with a

hydr ogenasyntesited bge kobwi Oyrnthes809etbad st agiacdigrings:xehesugp veshalf at he cyclic
pol ysi | oxane, hexanet hyl cycl otri sil oxane, octanethyl cycl otetrasil oxane,
decanet hymethod osimgtaarseganp bibiume coBpoundg ot ¢ mettodyisinga Gtigiasd raagemier by
2,4,6,8-tetranethyl cycl otetrasil oxane can be given; as exanples of the
Tod 11 ed. pobmbithampihessingtbeds atyinasnaply apysess methodd!

di met hyl si | oxane, epoxy group-substituted di methyl sil oxane, and

pol yoxyal hy(aélﬂéa@mﬁbcwmnw silersarppnesth pingidstsaare mppundeoighe presents

t hese, decanet hyl cycl opent asi | oxane and di net hyl pol ysi | oxane are

pr ef er &bl gvenliarh a 1ergtien abdinydlencatbpalkonsilaos aib tyweike panbdr of molesyof
preferable, The conponent (A) in the present invention is prepared
by causi ngLi pat efiranedksderise we adde e of apmykylamige cay be given ads méeepmlpwff) t he
conponent (d) or conponent (e) to come in contact with each other. The
net hod of thersepisnt. gier ¢ran ouchtas TR and) dialkphethes, atewetiis uapiunds eyl | .
One specific exanple of the nmethod for preparing the 15 conponent (A)
conpr i ses asiplysandiangatehbydreeptea ompovnboINed ap aynthne, Apxaae cspiane, and

hal ogenat ed hydrocarbon sol vent, the tetravalent titaniumhalide (b), or
t he hydr ogxHofswrans apda maxiu of thesd selyerts san bheiven.e chlsorindomsila EHnpbemd (c)
such as a phthalic acid diester and/or the tetravalent titanium halide
(b) t a0 cole i a» dlariembre. thermorpieoishepetas baho! 4 primpry sumies edjusteddo &snponent
(A) in the formof spherical particles with a sharp 20 particle size

di st ri but pBmberaf thealkerngraerinhe (alkewy) o alkyhan sidane compasrd. (hatdsindind.

Such a conponent (A) in the formof spherical particles with a sharp
particl e §mes thenmberefimeletths (Alkew) palkybuaisHews sommewad usi ng a spheri cal
magnesi um conpound i f particles are formed by a spray dry nethod. in which
a sol ution or Efﬂg ﬁ%tgléﬁtsfpbﬂleﬁn golveerigatign of hgiprssint grveadon isiforgned uHigayer |
for exanple. 25These conponents are caused to cone |n coptact with each
other in Se/Aaeilaps crppIH iR eated 1y e RbqVe TREHORES for@é}ga & Ab¥bhere from

hich yet ef and Lhe ALKe Daxe heen Lemred Wil e SHLLAASr IS8yt o
for forming the catalyst for olefin polymerization of the present invention, the same
compounds as given in the description of formula (2) for the catalyst component for
olefin polymerization can be given. In addition to the aminosilane compounds
represented by the above-mentioned formula (2), the catalyst for olefin polymerization

20  of'the present invention can be formed using (A) a solid catalyst component comprising
magnesium, tifanium, a halogen, and an electron-donor compound and (B) an

organoaluminum compound represented by the following formula (3),

R%AIQs (3)
25
wherein R® represents an alkyl group having 1 to 4 carbon atoms,  represents a

hydrogen atom or a halogen atom, and p represents a real number satisfying the formula

19



t hese conponents are caused to cone into contact wth each other, may be
either the sane as or different fromthe reaction tenperature. Wen the
conponents are caused to cone into contact with each other by stirring
for preparing the mxture or are dispersed or suspended for a denaturing
treatnment, the conponents may be stirred at a 5 conparatively | ow

t enper at upep®¥. around roomtenperature. A tenperature in a range from 40
to 130C is preferable for obtaining the product by reaction after

contact. The réamgdhe elweponants of thef datalesh faryolgfmopdpderagatian péthetpresgnt
tenperature bel ow 40C_ resulting in a solid catal yst conponent with

i nadequat &vpniapeithe sedid caalysteoneonent (Waflkreisaliermelerred to 45 comperdnd fABecomes
difficult at a tenperature above 130C due to vaporjzation of the 10

sol vent afi@migee [q lae), Fiechreemarisehmegnesiving tisgieuir halegens andaneclegirast er abl y
ten mnutes or nore, and still nore preferably 30 m nutes or nore.

As pref er donas cprpeensk 62 boebtpined by casineHe) & Brpassiig cempowid, (e pr esent

i nvention, a process conprising suspending the conponent (a) in the
conponent tat@yalentdiianing helngen eempeundg ardisp am slesiton donos gempepnsdatcane i t h

t he conponent (b), than the 15 conponent (c) and conponent (d), and

causi ng t kewecteopsal ather.t Ay eastlesrmd the prgnesrm ewnprindi(hejeisadyesitplg t he
conponent (a) in the conponent (d), causing the resulting suspension

l'i qui d t orefemes forps Cepmprneniiad hiremdinoivgonent megyesiumh dhalifs aconponent (b),
and causi ng these conponents to react can be given. The conponent (A)

t hus pr epdrdginagnesians ay skylmagnes v Hafide gritialkexymagncsiwa, ¢onponent (b) or

t he conponents 20 (b) and (c) once nore or two or nore tinmes to inprove

t he péPf odiariexyreagnesivmyn aliveoenagaesiamdalide. poe adepsnbmegnerhing cabbr act i ng
step is preferably carried out in the presence of the hydrocarbons (d).
As a pref 8V8BI eAMODAHESE BlAgpesEpR EPmEoUKE, coaprasam dihaldep migBrgpplsent
invention, a nmethod of preparing a suspension liquid of the conponent

(a), the &sspewendihetisle anthdialkgxymesneyiais et beialosmpegnraluyIremsipriglea
boiling point of 50 to 150C, causing this suspension |iquid to contact
with a m 2842 dsikpymagnasien sisreuslygumsthint Asspedfa sx#@rlebnponent (d),
and reactihg the m xture can be given. As a. pref.erabl e exanpl e of
the met hodTFPOBHESEETHY LRBOXTRABITERM, dRIOPRHM2ERIS By HBABIARPESEEN be

gi ven.. A syspension is prepared fromthe above onent (a), conponent
0oy e B e BB o R Y ERERG T (75K ) SO EATAneBE o 150C
A mxed solution is prepared fromthe above co ent (c) and the 5

hydr ocar bBﬁHE%%S%nogkeﬁg‘))XWgrﬁﬁlug’ﬁdﬁa}'tictligfﬂb’d}r?'ﬁgpagg' 50 to 150C. The
above-descri bed ,su ena%ﬁ% Ii%uid.is ad edbto hgis SO|Uti§ﬂf The

resul ting m xt ar'& HEH YRR SRR 18Y OF 30BICHEY YCACHAE SIS After the
reaction, the solid,product. is,washed wi.th hydr gcar bon conpound . whi ch
e e e e e e e e I L
an addi tignal. component (b) and the hydrocarbon .conpound 10 (d) having a
o1 11 g porntkeor 186 Clor e B BB R BTCoE SPROUBHPAEE YW ¥h t he
mashegosolid product at a tenperature of-20 to I00C. The tenperature is
rai sed’toM8%ct the mixture (a secondary reaction), and after the

Wi oh s’ 11 qui dTRegpiTee iR PR B SRl Bl aEE R by BRI e

o o or bl Vst e P SPerplf i YRl PRy oR e o Ry tafblq ghen 2

compr | e TR Aot SRR LA COMROUDM (LN e,

%;?E’enl‘;th%h??a&?ﬁv&iﬁéﬁj@%‘é%?i‘iﬁé@ﬁiQh ?ﬁ%?ﬁ%%gl‘%?ﬁbi%ﬁigh.ﬁlﬁf@?%ﬁ%%?ﬁ%%e or
seCp R FAN0F . BAUDAS e 20, RS ASHRILNAL S AGH shefll B8t

cause one | con suspens ul tenperature

from-20 o r..before e et e ' ' al i de
compound CHFEesfRES bR el AbEhi A B B

cont act ed d]%()ﬁ ARG §€ﬁ59 QBEAL Bofai30) 11121{1‘85190%&?}51}!&96} owlet 'S instance, it
is desirable {6 carry out an aging reactron a om/penperature ei t her
before or after the above one or nore el ectron donor 25 conpounds are
caused to cone in contact wth the suspension liquid. After washing the
solid product (1) with a hydrocarbon coumpound which is liquid at nornal
tenperatures (internedi ate washing), t © tetraval ent titanium halide (b)
is agai n caused



to come contact and react with the solid product (1) in the presence of

t he hydrocarbon conpound at a tenperature of-20 to 100C to obtain a solid
reaction product (2). As required, the internedi ate washing and the
reaction nmay be further repeated several tinmes. Subsequently, the solid
product (2) is washed with a |iquid hydrocarbon 5 conpound by decantati on
at nornmal tenpé@hatspherichbdielibaymagneeusatded noahabssatilydemponpdattly Eperical,

The ratio of the conponents used for preparing the solid catalyst
conponent buAnag hanwal dppotitf-shaped. uriendichlly tiz paytiiclbemaybavesumahio /Mt afo
vari es according to the nethod of preparation enpl oyed. For exanple, the
t et r aval erthe miajonpkia disnztérdb) (oothe ngnerseds diametar (Wanpwly of 8 onleds,5 to 100
nol, preferably fromO0.5 to 50 nol, still nore preferably from1 to 10
mol ; the girefetablyrofdanas awbmpmprdiefably ¢! wsledl i n an amount from 0.01 to 10
nmol, preferably fromO0.01 to 1 nol, and still nore preferably from 0. 02
to 0.65nol; thPidikekyowgnestum sotipourdragd paitslasiedimhm ate 2000uncat bonsed, 001
to 500 nmol, preferably from0.001 to 100 nol, and still nore preferably

f rom 0. 005A morel@refemble avedagetpartiche $zd i tbdREmen. ( dhn thescags efispharieasl anount  of
fromO0.01 to 100 g, preferably fromO0.05 to 80 g, and still nore

pr ef er abl ydiflkepyniaghesiB0, the avaageqaeticiobizofs ushallyagmdsiod®0onpoefadblya) .

Al t hough there are no specific limtations to the amounts of titanium
magnesi umirdmmbdo &t nax, endmosmptetekably from ond0ginn Apewdet hayinge margost
conmponent (A), the 20content of titaniumis fromO0.5 to 8.0 w%

pr ef er abl ypaftradersize distribuBowith Ssmabdinstantl icoarse powdesfcenight iy praferablg veed.o 8. 0
w % the content of magnesiumis from10 to 70 wt% preferably from10 to
50 wt %0 noYpscificaliye theisiontent eimatifclesovidlp a viteggeterod Spam of gﬁﬂ should ey ¥ epabl y
from15 to 25 w% the content of halogen atons is from20 to 90 wt %

pr ef er abl yiegsy ane [geterabligE) %wsdessrorén theattkar iignd; the emmter of pargoleswwih aand
particularly 25 preferably from45 to 75 w% and the total anmount of

el ect ron dbgreetecein98usmsr nerefsherid(es 0P podgssaend prstasttdy 4kt ot lessom 1 to 25
wt% and particularly preferably from2 to 20 wt % An% conpounds

r epr esent edorpverntee padigle Jiesrdisiributia) reprepenied sdPOPL HowhesiyDRBEBA i ¢
limtations as the organoal um num conpound (B §h,erei nafter ref enrred to
from time RAEHQlS fige of ?@ﬁyf e ntegnisd rariclq Bre gndldt0 isagmeicle gize pel Cahl yst
for the pol yperization of olefins of the present invention. In the above
formul & (Gt;“?“}f@r'if@ B%P@ﬁ@@a%l3wréwseﬁqqﬁr3fgfa§ i’ Ok 128 i sobutyl group; Qis

DrEr STy 3 ORIl e TSR '
SUeh o ORISR P COTPRAS ) AL ST, S ym o
1071 ndi vi GUAT - 06 +iOEommaNe o Sf¥% wo o more. Tri et nyl al um num and
trii -S‘ObUt ylal urq"hré:l’lure?ra?vraﬁen}t) {it%];lﬁjgnagsld%le%%%%bund (b) (hereinafter referred to from time
20  to time as “component (b)”") used for the preparation of the component (A} in the
present invention is one or more compounds selected from the group consisting of a
titanium halide or alkoxytitanium halide represented by the formula Ti(ORNpX 4o,
wherein R’ represents an alkyl group having 1 to 4 carbon atoms, X represents a
halogen atom, and n represents an integer satisfying the formula 0<n<4.
25 Specific examples include, as titanium halides, titanium tetrahalides such as

titanium tetrachloride, titanium tetrabromide, and titanmium tetraiodide and, as

alkoxytitanium halides, methoxytitanium trichloride, ethoxytitanium trichloride,
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The conpounds represented by the above fornmula (2) can be given as the
am nosi | ane conpound (C) (hereinafter may be referred to fromtine to
time as "conponent (C)") which can be used for preparing the catalyst for
ol efin polynerization 15 of the present invention. Specific exanples of

t he conpounds shown by the fornula (2) used as the conponent (C) are the
sanme as tpopexyitartiive tochipdds) dshusdropirrnbym titieh] fradepdineeth @ytitsdun fdovhldrive,
catal yst component for ol efin polynerization. In addition to the
above congietheryt#aniam dicigands idifremrxytmnpouddhlridey ditthbimokytéanium
above-descri bed am nosil ane conpound (hereinafter may be sinply referred
to as 20 dichlopdaanmettbxyiitanmyn didoridee thickloxyptaapan chigritd) éripmpatysdnitror

ol efin polynerization of the present invention. As such an organosilicon
conpound ¢Mpridemard bi-nintexyditgramoashloridon Of e tdEnishderahalidesteee f or nul a
R89Si (0OR9) 41, wherein R8 represents a hydrogen atom an al kyl group, a
cycl oad kyprefrahle, with tptasiuyl tegadlqridesbeingpartiglalpprefenatdd.| yThege ttapjunan

aral kyl group, an al kyl am no group, a cycl oal kyl am no group, or a 25

pol ycycl i compiunds gap bp ukadithgr hdivadidlly oa rbomatanm, ofitwo comarar e R8s whi ch
may be present being either the sanme or different, RIO represents a linear
or branched al Kig elgetoanpdonar cympandKidregeberpefecacd tmfrbmgime py tima agl |yl
group, or an aral kyl group having 1 to 20 carbon atons, two or nore R9s
whi ch may “daenpnestdn)’) beeidrfgr miepdran théeolslarmnal vt cainpdeene (A ) isandrgpnics an
integer of 1 to 3. As specific exanpl es, alkyl al koxysil ane,

al kyl ( cyctoaapdypdabkiaiysi drameygen ytolroed danitragdooatysi | @denhops) ehgrdodd, kibksssi | ane,
al kyl (phenyeal koxysi | ane, 5al kyl (al kyl am no) al koxysi | ane,

al kyl ari nesiérkdseyesieh,aaisl halifled, abiehydes snkipés minndep atik sy ssocpanates, and

al kyl (cycl oal kyl am no) al koxysi | ane, pol ycyclic am noal koxysi | ane, and

al kyl ( pol prgpodsilicoarpmppatdseontidianan Bia@-Gbonyd eream SiAY-G dandeeeampises of
t he above-nenti oned organosilicon conpound (D) that can be preferably
used, di-exam@ey| di met hoxysil ane, dii sopropyl di met hoxysilane, 10

di - n-butyl di met hoxysi | ane, di-n-butyl di ethoxysil ane,

t - but yl (et hy Ddis weechisxspsintpdgsealcohddsisugh @e neftbdi e thaosly siprepsaol,

di cycl ohexyl di met hoxysi | ane, cycl ohexyhnet hyDdi net hoxysi | ane,

di cycl opeRtsjinydherandiopiesilssteh asghsholpadcysehetheyice ehobayathyl sther,

cycl opentyl (et hyl)di met hoxysi | ane, ) _

cycl opént ety é‘ﬁ(@h dipyenydicihet, Hwgpd iethen glamyl ether, diphenyl ether,

153- net hyl cycl ohexyl (cycl opent yl ) di_net hOX){SU ane, i

4- et hyl c?c%@ﬁ@@%%?@éﬁﬁ@ﬁ@@ﬂ%@nﬁ@tlﬁm&9ﬁi 12gepentyl-1,3-dimethoxy propane;

3, 5-di net hyl cyc] ohexyl (cycl opentyl ) di net hoxysi | ane, .

bi s(di et hyloRAFaboxTliEaeHERIpET Jugh as mithel ermatepethphAcaitton vingl #staioeyanyl ane,

bi s(di - n-but yl am no) di met hoxysi | ane, bis(di-t- but%ll am np) di net hoxysi | ane,
20 bi s(di é§ershtl praiuey et peststs; ailad dropionate, ethyl butylate, ethyl

bi s(di cycl ohexyl am nq) di met hoxysi | ane,

bi s(di - 2- REMpEcHIEPYHIERYI R Benrertooe)dibensrate, cyclohexyl benzoate, phenyl

bi s( per hydr oi soqui nol i nQ) di net hoxysi | ane

bi s( péP hy Pwmeﬂ@ﬂhﬁw"éﬁlﬁ?’w @rtp]_élﬁ@; methyl anisate, and ethyl anisate;

g: :E St Ez: ;dgc_gg{og% %ga ?ﬁ?%rg %@%MI:@&MQ dipropyl malonate, dibutyl malonate,
diisobutyl malonate, dipentyl malonate, dineopentyl malonate, diethyl
isopropylbromomalonate, diethyl butylbromomalonate, diethyl
diisobutylbromomalonate, diethyl diisopropylmalonate, diethyl dibutylmalonate, diethyl

25  diisobutylmalonate, diethyl diisopentylmalonate, diethyl isopropylbutylmalonate,
dimethyl isopropylisopentylmalonate, diethyl bis(3-chloro-n-propyl)malonate, diethyl

bis(3-bromo-n-propyl)malonate, diethyl maleate, dibutyl maleate, dimethyl
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bi s( et hyl - n- but yl am no) di net hoxysi | ane,

bi s( et hyl i sobutyl am no) di net hoxysi | ane,

25bi s( et hyl -t -but yl am no) di net hoxysi | ane,

bi s(i sobutyl - n- propyl am no) di net hoxysi | ane,

bi s(et hyl cycl opent yl am no) di net hoxysi | ane,

bi s( et hyl Z.gali-ahgyyylsdcinaded digttyh 0,8ydiid-proeylsuccinate, dipropyl

et hyl (di et hyl am no) di net hoxysi | ane,

n- pr opy! (Bidi-appropyibacinat) dinmehi adipaie] diethyl adipate, dipropyl-adipate, dibutyl

i sopropyl (di-t-butylam no)di net hoxysi | ane,

cycl ohexyidipitetdngbdacy el phteyeli dogpd pdipemnphthalic acid diesters, and phthalic acid

et hyl (di -t -butyl am no) di met hoxysi | ane,

et hyl ( per tigstemdesivguivaspkéimms diicheasdroripst, | metbyl ethyl ketone, methyl butyl ketone,
n- propyl (per hydr oi soqui nol i no) di met hoxysi | ane,

5i sopropyhdepphbyaheptsomnizogichos) déidehloidyssiuchne phthalic acid dichloride and
n-but yl (per hydr oi soqui nol i no) di et hoxysi | ane,

et hyl ( per teyahtnlic adlididhjdideptldelxydss suhess acetaldehyde, propylaldehyde,

n- propyl ( per hydr oqui nol i no) di met hoxysi | ane,

i sopr opy! ¢geakighydegandioinzaldjtdideptrhingy sichasejethylamine, ethylamine,

n- but yl ( per hydr oqui nol i no) di net hoxysi | ane,

bi s(di et hirlbatilamind] Bpérokys iahidine, and@ybilmedamidepsumhys aldnahdieendsteyst | ane,
bi s(di - n-butyl am no) di et hoxysi | ane, bi s(di-t-butylam no)diethoxysil ane,
bi s( di cychmpennipilassuehpd petttroiils,iHearmjtrile, and tolylnitrile; isocyanates such as

bi s(di cycl ohexyl am no) di et hoxysi | ane,

bi s( dite 2- mtﬁyﬂ/ gyehainary kil inodydhase hogyisiliane compounds containing an $i-0-C
bi s( di per hydr oi soqui nohno) di et hoxysi | ane,

bi s( per hybensiruiche$ Phroy billetbisileps) algpr]@lkoxysilane, phenylalkylalkoxysilane,

bi s( et hyl - n- propyl am no) di et hoxysi | ane,

bi s( et hyl pdpikysikenrishaned et mk);lﬂiyﬁeékpéalkoxysﬂane and organosilicon compounds
15bi s( et hgl - n- bmé am no) di et hoxysi | ane,

bi s( et hyl haskga pi- nﬁiF@@Ms@hha@b;sﬁalkﬁdn@no)dlalkoxysﬂane

bi s(et hyl -t -butyl am no) di et hoxysi | ane

bi s( i sobubip(cyplophslsyiamiliabioaystane aisilfelstamino)dialkoxysilane,

bi s(et hyl cycl opent | am nQ) di et hoxysi | ane,

bi s( ethy! dipdey %@Hﬁomﬁl @tan@gy@pqlby{@nunotnalkoxysﬂane can be given.

n- propyl (dii sopropyl am no) dj et hoxysi | ane,

et hyl (per hydr oﬁwﬂuthw%y&%@mém cpmpgunds, the esters, particularly aromatic
n- propyl ( erhydrolso ui nol i no) di et hoxysij | ane,

20i sopr op§icg glggfgqsn@p ppp@rablgtuﬁ%g(y@hﬂ%)@ acid diesters and phthalic acid
gt E;f {L(ePa 11>f/:dr oivsﬁggéjs:?g%) Hﬁiegl?c%qg;@ilg osgxs I'ple(?irtllc examples of the phthalic acid diester

:1 ;g;?g%;l( eé}%dé‘?@é{a?\rﬁg q%%éﬁ ysgylwgﬁ@late diethyl phthalate, di-n-propyl

G o ook {ﬂﬁ#@%@f@ﬁ@%@@ﬁ i A

di CSC Fg;ghﬁﬁpgﬁ %115: i 1?&?@ pg hialéﬂFe eth%rl(ll%}f)trg/pyﬁ Talate %yl&xgutyls Shtﬁalate
ethyl(isobutyl) phthalate, di-n-penty] phthalate, diisopentyl phthalate, dineopentyl
phthalate, dihexyl phthalate, di-n-heptyl phthalate, di-n-octyl phthalate,
bis(2,2-dimethylhexyl) phthalate, bis(2-ethylhexyl) phthalate, di-n-nonyl phthalate,

25  diisodecyl phthalate, bis(2,2-dimethylheptyl) phthalate, n-butyl(isohexyl) phthalate,

n-butyl(2-ethylhexyl) phthalate, n-pentyl(hexyl) phthalate, n-pentyl(isohexyl) phthalate,

isopentyl(heptyl) phthalate, n-pentyl(2-ethylhexyl) phthalate, n-pentyl(isononyl)
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di cycl ohexyl am not ri net hoxysi | ane, :

di - 2- net hyl cycl ohexyl am not ri net hoxysi | ane,

per hydr oi soqui nol i not ri met hoxysi | ane, perhydroqui nol i notri net hoxysil ane,

di et hyl am not ri et hoxysi | ane, di-n-propyl am notri et hoxysil ane,

di -n-butyl am notri et hoxysilane, ethyl-t-butylam notriethoxysilane,

et hyl - secpmtiyk 383 Ak el PP YERILRREL n-RuSYGhERSN phtAH) idpkR IRYNSHane,

5di cycl ohexyl am not ri et hoxysi | ane,

di - 2- met hytligy b AR @M. MRk RE RN PR aBAE n-hexyl(isononyl) phthalate, _

per hydroi'soqui nol i notri et hoxysil ane, perhydroqguinoli'notriethoxysilane,

bi s('t - butyhamimaledi IyBhinamS Flkféﬁﬁzl(%@tl?ﬂﬁéé&l)%w&t&Fﬂ—lil?idﬂ[iﬁiﬁ{oh%ySl | ane,
y

bi s(t-butyl am no)di et hoxysi | ane,” bi s('cycl ohexyl am no) di et hoxysi | ane,

trivinyl npdthyhts] d-BERy1(1QHERYY phhadath and . 2-@Rfhexyl(isononyl) phthalate. One or
cycl ohexyl t hexyl di met hoxysi'l'ane can be 10 given. Either one type of these

or gancsi | jingRHfeRER esmpsuldPka®be se@ombi nati on of two or nore types of
t hese conpounds can be used in the present invention, O efins are

pol ymeri zed orpg %ﬂéﬁe&ﬂtﬂ@ﬁmﬁéﬁié AN QINeF divantest MIFRE kr?RhicRRné Br t he
presence of the catalyst for olefin polynerization of the present

| nvent i ongyoTiRrdYeR bitodss GHEE baszcht Bk & RhicRRPHIEREr ol o8 iR phitiaigNt ene,
4- et hyl -1 -péentene, and vinyl 15 cycl ohexane can be "used either

i ndi vi duahikéte@'boh(gm%q Bééﬁt\iriﬂﬂalpélkfl"%o@ he{Wf({]gel td% cdrB&S SronRloR ¥ heREen
propyl ene, and 1-butene can be suitably used. A particularly preferable
olefin i Sat?ﬁl%bflll %ﬁchlgﬁx?eo%%ﬁ?&bf@%mpﬁtoﬁﬂﬁ%X%Bﬁﬁ@ﬁoi’ﬂ &R b%gi'\%. olpgE i ns.
As the olefins to be copolynerized, ethylene, 1-butene, 1-pentene,

4-met fyl - J;dlﬁ%’éa%?@mﬂﬁd??é%t £¥&WW%ﬁg tzlﬁ%tﬁaﬁlg akih‘%%s?e@%eﬁ@at%?gs &1 t her

i ndividually or “in conb 1on of” two 20 "or nore. t hese, ethylene and

1-but ene gaBREIchHHE EAROnl S88 parfSulbdt cOREBRL 1§ R FncRRAY YIBHIALBOwRE QPY| ene

wi th other ol efins, random copol ynerization of polynerizing propyl ene as

a copol ynekeNhhBurd of H?drbgéﬁ@-‘i%re%in%h bR ebgbned) $hat § £ Ban ARFbase the

propyl ene-et hyl ene block™copol ynerization of ‘polymerizing only propylene
in a firskeRiRR fhfe JfPblyR YYREIE Md GG SSGlallcPRHosR R hydBEdZdihe the

propyl ene and ethylene’in a” 25sécond step (second pol ynerization vessel)

are typi ChlymBtineda. ABSp&MAd¥alpl &l dhBSHRfyF a6 IPNGALEOQineopaREyIS| Ng t he
conponentﬁ%%§Flconponentp(B), anéjg%g%bﬁ%nﬁg(cyt?%ﬂeffecfibeggﬁhgoth t he

random CopRinyiphitatAL, Idtopatyld, 9akn&apBhitaREd, aﬁl%gﬁeﬁtilqgs-diem@mme} he
catal ytic activity, stereoregul arity; and/or hydrogen respodnse,

copol yner gl PRhResThealRe Gen-titd ME00RphinsBtcOlink Yoghisepahyaers. 1n
addi tion toﬁﬁhe caté%yst conponent (CD,bthe aBoveﬁﬁgggribed conmponent (D)

may be US@ﬂsobﬁtﬁM-%ﬁléﬁlfﬁhﬁﬁ}la‘le,(c@soWl 4J|ahlofamtm4t¢4%ﬁgo&&ﬂ hecfhl(%ﬁlﬁhﬂh@é,t ure

or separately in a nultiple 5stage polynerization vessel of the bl ock

copol yner Hgi Mbrorfoptieiie &l SCHIPIN-BRAIPhERNRY oty AbrogfbphaRRO! |
oxygen gas, Or a ketone nmay be added to the polynerization reaction

system i ndpdoliglyl i BrhepeRdiatk Odilehé8N 4Hro8phthMaleh 8iifdobiys hadombstdkdite,
particularly when shifting from hornopol yneri zati on of propylene to the

bl ock 2¢ op@ieyyes 5ZAHISBphthsla@PaCh-bug 8xadBlie®phihalake datdhekal , et hyl
al cohol and i sopr opyl
4,5-dichlorophthalate, and diisooctyl 4,5-dichlorophthalate can be given. Of these,
dineopentyl 4-bromophthalate, di-n-butyl 4-bromophthalate, and diisobutyl
4-bromophthalate are preferable.
The above ester compounds are preferably used in combination of two or more.
25  Inthis instance, the esters are preferably combined so that the total carbon atom number

in the alkyl group possessed by one ester may differ four or more from that possessed

by another ester.
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10 al cohol can be given. These al cohols are used in an anount of 0.01 to
10 nol, and preferably 0.1 to 2 nol, for one nol of the conponent (B).
The ratio of each conponent used is not specifically limted inasnuch as
such a ratio does not influence the effect of the present invention.

Usual Iy, the conponent (B) is used in an anount of 1 to 2000 nol, and
preferably 50 The 40R0sitmk coppbuwaiRehowh bpthelforhilhad) chmaddoosa isad bdibe
conmponent (A). The conponent (C) is used in an anmount of 0.002 to 10 nol,
pr ef er abl gie@rddlddnor ompdundde)d ap arttmeld caot)yof phicefodidabtalysOcdmpanesit G\)nol  per
one nol of the conponent (B). If the conponent (D) is used in

conbi nat i Bpecifidexaapbasndf thesarflin®OdRint oortifounk sheiebe tteltbymala() used 2s tol , and
particularly preferably 0.01 to 0.5 nol, per one nol of the conponent
(B), and irend divponeathe(s@neias thisedf ihe colpo@ansbowh bgfthédfob@tlat(d) dsed ol ,
preferably 0.01 to 10 nol, and particularly preferably 0.01 to 2 nol, per
one nof oforttklma:adzrbyqocmpﬁne(nf:ioroleﬁnpolﬁh&rﬁmﬂgﬂn t he order of contact of
these conponents is optional, it is desirable to first add the

or ganoal um nunthoappun@nt @) otfmetmeeepbinyarﬁrdnmh‘belpreﬁ‘ymbbrrprepdn@hb}cause t he
am nosi |l ane conpound (C) or a m xture of the conponents (C) and (D) to
contact 2&ausing tie give abrpoimnn @Y It amil(c) B) conty incantet Witk cacdngberanthe( C)

and conponent (D) in an optional order to contact the organoal um num
conpound pidgencanflac avartit hedrecdrbeh eahpduyd {(d)heeanént méAbe snpdprdfaedd t he
resulting mxture. A nethod of formng a catalyst by adding the

or ganoal utd asttompomat (d) X BHyideochiten pompoeidszatingn wylsiepointseidartat el y

causi ng the conponent (A) to contact the conponent (C) or the conmponents
(O and (Dj)°Canch hewilieng, ®yheecahiibatzenk, cosiplooxand, acArydakkbxensmpenent (C) or
t he conponents (C) and (D) to the polynerization systemis also a

pr ef er abl prefadidg useinds thdtdmpamemadRi bItesé arofnatit hedrotapomyventteasby dtegen
response of the catal yst and crystalline properties of the resulting

pol ymer bindisdduediyar xi enmisinstion cfawb ac irege.m xt ure of the conponent (A) with
t he conponent (B) or the conmponent (C), and the conponent (D). In

t he present i Miempiefirablpalegierfor pleparingcthe clrepasent (A&dofaht peistihétiventiod, he
presence or in the absence of an organic solvent. O efin nononmers such as
pr opyl eneameyhdderfhermedg eistdpensiomliquid af teusmpbadne (@) thercoaponeti(d), atdat e.
The pol ynerization reaction is preferably carried out at a tenperature of
200C 05 | dmdiydenarbpn ebmpainidy(dpbavis®Chaiting pseint olFtier1 58°Qr @ssing thinf 10 MPa
or less, and preferably 6 MPa or |ess. Either a continuous polynerization
syst em or swpbaiahliqod ymemtxanitbn reixed svtuteymbde fremdhé compdrent (b) and

pol ynmeri zation reaction. In addition, the polynerization can be conpleted
ei t her i nthitRompostn fd)oand racting the miine @hbpgiven.

In the preparation of the solid catalyst component (A) of the present invention,
! in addition fo the above components, a polysiloxane (hereinafter may be simply referred
20 to as “component (e)”) can be preferably used to improve the stereoregularity or
crystallinity of the formed polymer and to reduce the amount of fine polymer particles.
Polysiloxanes are polymers having a siloxane bond (~Si-O bond) in the main chain and
are generally referred to as silicone oil.  The polysiloxanes used in the present
invention are chain-structured, partially hydrogenated, cyclic or modified polysiloxanes
25  which are liquid or viscous at normal temperatures with a viscosity at 25°C in the range
of 0.02 to 100 em¥s (2 to 10,000 cSt).

As examples of the chain-structured polysiloxane, dimethylpolysiloxane and
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In polynerizing olefins using the catalyst forned fromthe conponent (A,
conponent (B), and conponent (C) (hereinafter may be referred to from
time to tine as "main polynerization"), it is desirable to prelimnarily
pol ynerize the olefins prior to the main polynerization to further

i nprove the catal yst activity, stereoregularity, 20properties of

resul t i ngmpliphetylpdydilogh@scanasgritanead exdaenpldsiof aletdpariiaily Hydrddeaated ef i ns
used in the main polynerization, nonomers such as styrene can be used in
t he pr el i polysdloyaeonetint hydrd gapolSilerarfes eathl ayhydaddeantiaadepraegftiiao 86¥ponent
(A) to contact the conponent (B) and/or the conmponent (C) in the presence
of ol ef i n@ntbe govert anexaarpldsyofpiad gyeBe palgsibxhng, hetfifethylofcldtneil@ainyol ef i ns
for 1 g of the conponent (A), the conponent 25 (B) and/or the conponent
(O are fatithehylcplstetadiloxaentiaainethyldyolopeidthesdatakyst. I n the case where
t he conponent (D) is used in conbination, it is possible to cause the
conportent 2,4 Axtrinetlgdeychetisioh ene; 8 dpoestamefiBlcyaidetfds) oxane thiebpgeserase of
olefins during the prelimnary polynerization and to use the conponent
(O duri ngkairpéesrditie podiyine polysiloxane, Mgteh futiyracidheoop-aebstiaftedccont act of t he
conmponents and nononers in carrying out the prelimnary polynerization is
opti onal , diifethydsildesie; efpdxy grouf-substituseddiitbéystopmeentd (oBjoxtyalkyleae
prelimnary polynerization systemin an inert gas or olefin gas 5

at nospher grospretibstisuted dipyetisteioxamisa beevenonpdmesst, (C) and/or the
conponent (D) to cone in contact with the conmponent (A), and then cause
an ol ef i ndeemabthakyplopgmdstioearerad dimethelpolysiioaac ateheefembtd, with t o come in
contact with the m xture. Although not specifically limted, the

prel i m nadecamolhylgclopattasiioxdrerfeaipgiantianldrly freferabldl0 to 70C, and preferably
from-5 to 50C. 10The pol ynerization of olefins in the presence of the

ol ef i n pol ynerThatdngponentt () yis thegresehienperemand piepared by causranthp niogiec e
olefin polymers in a higher yield than in the polynerization using a
known cat edmysinentatia), &) neidnt)hiand, rg rajuitedibe catporeot @ ot esmponenf (e) e

pol ynmer and i nproved hydrogen response. In addition, depending on the

st r uct ur ecanfie nhentohwiheath (i), Themetuodlof prepanasg theicognpameht (A) will
stereoreqgularity are inproved 15as conpared with the case in which a
commonl y- e tic desceibgdsin degailus éthe sppefic Exanaple pf thahesthodfer prpatiystheof t he
present invention is used for polynerization of olefins, it has been
conf i tiredcarzineni@) vpohiposessuspespiog ske megiasprroseopaind (#® imgnatcabol, ag hi gh
stereoreqgul arity depending on the structure of the conmponent (C). In

addi t i on, hilogemated hgdrocarboit solve, thitetravilentdfidreem hatidé thr envhehydrbearbon
catalytic activity and stereoregularity 20 can be pronoted by using of

t he conposmmpouad)dhand erysiag hrededtion donpuempoand (Hesuch gamplthaliccastd conpound
of the present invention can be used as a conductor insulation film

mat eri al , digsteuandégdhe teayaleny titagemn halideg(bp o eomesdinsiontact with Swrsdspeasion.
photoresist raw material or internmediate material thereof, and the |ike.
The ‘pr esehtthismpethed, dire canponbat (de sxthiedenn phspherieal gettigles vith aesbarpl es, whi ch
25shoul d not be construed as limti n% the present invention. (Exanple 1)
<Synt Besi Barbele sire disdlibuiioa can hpobiadsd by using a spherical magnesium compound.

Such a component (A) in the form of spherical particles with a sharp particle size
distribution can also be obtained without using a spherical magnesium compound if
particles are formed by a spray dry method in which a Solution or a suspension liquid is
sprayed and dried using a sprayer, for example.

25 These components are caused to come in contact with each other in a vessel
equipped with a stirrer in an inert gas atmosphere from which water and the like have

been removed while stirring.  The contact temperature, which is a temperature when
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A flask in which the internal atnosphere was sufficiently replaced with
nitrogen gas was charged with a THF solution of ethylamne in a nitrogen
stream The solution was cooled to -10 to OC and a hexane sol ution of
commercially available butyl Iithium in an anount equinolar to

et hyl am ne, was slowy added using a dripping funnel while 5stirring.
After the addition, the tenperature was gradually increased to 50C and

t he m xt thesewaspreadt @d ciwed tovcorh®ints centacd tithi eackaothey nray befeithetthé um sal t
of ethylam ne. Another flask in which the internal atnosphere was

suf fi ci ersainy as epflidiezat Womitha rdacogeismyasatvies Ben gericompdnentstaod erapas
solution of dicyclopentyl di nethoxysilane (a comercially avail able
product ) tokbmh ivasoriad|vath ¢ash-offgr by sGCingdpdpreprsingdby mixihrgronard 0 of
lithiumsalt of ethylam ne, in an amount 2.1 times nol of the

di cycl opehipersil eesuspsydsid iferrredenatsing | tepatnyerns dhie corginegtsanay by sisredrat kn a
nitrogen stream After the addition, the tenperature was gradually

i ncr edsedomparativelylow tempersiae: ofeseunddoam (qoperhiore. f cutempsiatere iIMpranget he
reaction, the reaction mxture was filtered in a nitrogen atnosphere and
the sol i draodpoméHl’s inpreéerakls fercbbidining shesprafict pueastionaftarontscti e nlde
thereby separating a solid fromliquid. The solvent was evaporated from

t he sol utreanioandes s swidicienty pweed aifa ispetioatttmperaturmhadow POl Gpendyisinl ane
was purified by distillation under reduced pressure. The boiling point of
t he conpastidwatelysbemeponeniuith igdequate prapagticsTh®n/tbe lothenhand 40826l oThi s
product was confirmed to be bis(ethylanino)dicgclopentyls[lqne by

| I - | - NVR the Ractersbechmes fidhenit atrayteraperripss shove 80°Ehdus! te veperaajioanbihgsi s
confirmed that the conpound consists of C. 66.05@6(66.079?, H: 11.86%
(11. 869 ,sokvigat aud tha like o, Thetreactaan tinphisoak mintte opmots predereblyden miygites

parent heses are theoretical values. In addition, the IR spectrum had
absor pt i o mgrepand s§ll meqre praderably BOaningies oypiosal to a secondary anine in

t he nei ghborhood of 3350 cm 1. The position attributable to protons

obt ai ned fr omAnerckrzie proresspreior prappangithe semppesit (Ahof2be preseti ti es of the
positions are as shown in Table 1. The results of these anal yses support
that the BUHIGONHPIORTSE CHBETIHAS SBIPSIEDS theanrpenent d3)dn drresregposicnddsd. 1H NVR
and IR were neasured under the follow ng conditjons. Measuri ng
devi ce: JEGHDS fevpRltimosRHsiondpeeRe iNprRiEH Woih the epmpangnt (biethen WBasur i ng
tenperature: 20C, Internal standard: TMS | R Measuring device: "Avatar
360FTIS R CORRMIEHEELANESORpPORgH §fe BndepusINE thess SPTanpRamisig reast Aerha process

Measurenent tenperature: roomtenperature 5 TABLE 1 Type of pr?ton Nunber
of pr ot ormprismg suspending the component (a} in the component (d), causing the resulting

suspension liguid to come in contact with the component (c), then the component (b),
and causing these components to react can be given. The component (A) thus
prepared may be caused to come in contact with the component (b) or the components
20 (b)and (c) once more or two or more times to improve the performance of the ultimate
solid catalyst component. This contacting step is preferably carried out in the presence
of the hydrocarbons (d).
As a preferable method for preparing the component (A) of the present invention,
a method of prepafing a suspension liquid of the component (a), the component (c), and
25  the hydrocarbon compound (d) having a boiling point of 50 to 150°C, causing this
suspension liquid to contact with a mixed solution made from the component (b) and

the component (d), and reacting the mixture can be given.
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Peak position (ppm Proton of CH directly bonded to Si on 5-nenber ring 2
0.8691 to 0.9411 (nultiple Proton CH2 on 5-nenber ring 16 1.0323 to
1.1203 (multiple Proton of nmethyl group of ethylam no group 6 1.3467 to
1.8118 (multiple 2.7386 to 2.8870 (nultiple Proton of nethyl ene group of
et hyl am no group 4
As a preferable example of the method for preparing the component (A), the
following methods can be given. A suspension is prepared {rom the above component
(a), component (c), and a hydrocarbon compound (d) having a boiling point of 50 to
150°C. A mixed solution is prepared from the above component (c) and the
5 hydrocarbon compound (d) having a boiling point of 50 to 150°C. The
above-described suspension liquid is added to this solution. The resulting mixture is
heated and reacted (a primary reaction). After the reaction, the solid product is washed
with a hydrocarbon compound which is liquid at normal temperatures to obtain a solid
product. Furthermore, an additional component (b) and the hydrocarbon compound
| 10 (d) having a boiling point of 50 to 150°C may be caused to come in contact with the
washed solid product at a temperature of -20 to 100°C.  The temperature is raised to
react the mixture (2 secondary reaction), and after the reaction, the reaction mixture is
washed with a hydrocarbon compound which is liquid at normal temperatures one o ten
times to obtain the component (A).
15 Based on the above description, a particularly preferable process for preparing
the solid catalyst component (A) comprises suspending the dialkoxymagnesium
compound {2) in the hydrocarbon compound (d) having a boiling point in the range of
50 to 150°C, causing the tetravalent titanium halide (b) to contact the suspension liguid,
and reacting the mixture. In this instance, one or more electron donor compounds (c)
20 such as phthalic acid diester are caused to come in contact with the suspension liquid at
a temperature from -20 to 130°C, either before or after the tetravalent titanium halide
compound (b) is contacted, then optionally, the component () is contacted and reacted
to obtain a solid product (1). In this instance, it is desirable to carry out an aging
reaction at low temperature either before or after the above one or more electron donor
25  compounds are caused to come in contact with the suspension liquid.  After washing

the solid product (1) with a hydrocarbon compound which is liquid at normal

temperatures (intermediate washing), the tetravalent titanium halide (b) is again caused
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Proton of NH of ethylam no group 2 04930 (broad singlet) (Exanple 2)
<Synt hesi s of ami nosil ane conpound> 10A t hree-necked flask in which the

i nternal atnosphere was sufficiently replaced with nitrogen gas was
charged with 60 m of a THF solution containing 0.04 nol of ethylamne in
a nitrogen stream 30 m of a hexane solution containing 0.04 nol of BuL
was slowy added to the ethylam ne solution cooled to -10C using a

dri ppi ng t¢ gemecontagtiaad reagewrll dhetsobA praduet () s theerssascegridbfulydrgcanzaat ed and
reacted at 50C for 15 two hours. Another container of which the internal
at nos phercempagnhiirageapoiatie o £P e dh0 wete obkran gselidueeeticmpraducdiZla ¥'6l uene
solution containing 0.02 nol of t-butylethyldi methoxysilane and cooled to
-10C. Theeqedeths injpinyediste washing enddhe pschon sy e fywher sinsoled segerdd
dropwi se to the cool ed solution under nitrogen seal. After the addition,
the mi xt dieeswa§ubseauedly, te selgiproducti R is svaslrsr with Thguiddudrdacahono mi xture
was separated into a solid and a solution by centrifugation. The solid
was wéshegmaprpd bodeganigtion o neamal igmpeatie i eainiee sdid pefabrst cormponsst vent
was evaporated fromthe solution under reduced pressure and the residue
was di sti{ed under reduced pressure to obtain
bis(nethylanino)-t-bun%lethylsiIane. The el enentary anal ysis confirnmed

that the conpolihsdaliopiing rempenegts usd Orgrgrssng thg solificatalysbypronentd(29y . and

N 16. 25% (16. 07(V?_, wherein the percentages of the parentheses are
t heor et i ccapnot be defined unconditionally, because such a ratio varies according to the method

of preparation employed. For example, the tetravalent titanium halide (b) is used in an

10 amount from 0.5 to 100 mol, preferably from 0.5 to 50 mol, still more preferably from 1
to 10 mol; the electron donor compound (c) is used in an amount from 0.01 to 10 mol,
preferably from 0.01 to 1 mol, and still more preferably from 0.02 to 0.6 mol; the
hydrocarbon compound (d) is used in an amount from 0.001 to 500 mol, preferably
from 0.001 to 100 mol, and still more preferably from 0.005 to 10 mol; and the

15 polysiloxane (e) is used in an amount of from 0.01 to 100 g, preferably from 0.05 to 80
g, and still more preferably from 1 to 50 g, for one mol of the magnesium compound
(a).

Although there are no specific limitations to the amounts of titanium,

magnesium, halogen atoms, and electron donors in the solid catalyst component (A), the

20 content of titanium is from 0.5 to 8.0 wt%, preferably from 1.0 to 8.0 wi%, and still
more preferably from 2.0 to 8.0 wt%; the content of magnesium is from 10 to 70 wt%,
preferably from 10 to 50 wi%, more preferably from 15 to 40 wt%, and particularly
preferably from 15 to 25 wt%; the content of halogen atoms is from 20 to 90 wt%,
preferably from 30 to 85 wt%, more preferably from 40 to 80 wt%, and particularly |

25  preferably from 45 to 75 wt%,; and the total amount of electron donor compounds is
from 0.5 to 30 wt%, preferably from 1 to 25 wt%, and particularly preferably from 2 to

20 wt%.
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5val ues. (Exanple 3) <Synthesis of am nosilane conpound> A flask in
whi ch the internal atnosphere was sufficiently replaced with nitrogen gas
was charged with a THF solution of ethylam ne. The solution was cooled to
-10 to 10 OC and a hexane solution of commercially avail abl e butyl
lithium in an amount equinolar to ethylamne, was slowy added using a
dri ppi ng funnghywhinheursls r¢présegted Afyttler alidve faddild (30 ran bhesdlenifieuabny e was
gradually increased to 50C and the m xture was reacted for two hours to
obt ai n asmkifrerlymiddtions ahthamgeabsluofinen bythpmindgB) Anotihaiterfréfaskd tonfrovni ch t he
i nternal atnosphere was sufficiently replaced with highly pure nitrogen
gas 15 wimedhangeatnplytah “conpingsin@)Soloupicparingf the catalyst for the
bi s(met hoxy) di i sopropyl silane (a commercially avail abl e product) which
was cool palyterizatidntod ole@ns afithetpreseattiovantehur frythofabdvet foironiaga), R®of
ethylamne, in an anmount 2.1 tinmes nol of the
bi s( n&t hpseforebly sopthybgiosp bameisoetyl ghawlQ isgotefechblysi mglrageniatgrect or in a
‘nitrogen stream After the addition, the tenperature was gradually
i ncr easedhlarige $ths, of xbuenensasm; eat p édpraterstdC? Hos, dndyartiomlarky. préorabit er t he
reaction, the reaction mxture was filtered in a nitrogen atnosphere and
t he soli d. cAnppevaint sxawples ofasdhenh middvahimsinehl corpoumt (B) triethyedmainurher eby
separating a solid fromliquid. The solvent was evaporated fromthe
sol ut i ondmtiylalineinued chl@rdedtrésobofyldivsreth ydiethylalojrdiirs bporoidy) &idl ane was
purified by distillation under reduced pressure. The boiling point of the
conpound digtiyldhanmant lydoide 68Ch7 giverg . ThFle cytpduhdwasy 26 88eRe6heThi s pr oduct
was:confinued to be bis(ethylam no)diisopropylsilane by 11-1-NVMR IR, and
t he ébenmartivdyallyrmaiy strsbindlie ol tenentzry. alrddtdilemimmi pndred t hat t he
compound consists of C 59.35%(59.34%, H 12.96% (12.95%, and N
13.82% (riiSotsd@slumivhven eterprefhrablyarseént ages of the parent heses are
t heoretical val ues. The IR spectrum had absorption by N-H
stret chi ng vi Bhatoropoundprapagsented by Secabode formaitd (3¢ cambet gigemad thbor hood of
3400 cn* The position attributable to protons obtained fromthe chart of
11- 1- NVRaspestlangraompaundéC)dpeaeinatien ay basilertadso dfonbtime tpbgietaions are as
shown in Table 2. The results of these anal yses support_ that the conpound
obt ai ned “orepdsicsi(EDHyWieh o) bfi yssd frrapsiasing dheecatal yst KvR1elipal Ruggzasion
measur ed under the same conditions as in Exanple 1. TABLE 2

15 of'the present invention. Specific examples of the compounds shown by the formula

(2) used as the component (C) are the same as those of the compounds shown by the
formula (2) used for the catalyst component for olefin polymerization.
In addition to the above components, an organosilicon compound other than the

above-described aminosilane compound (hereinafter may be simply referred to as

20 “component (D)) may be used for preparing the catalyst for olefin polymerization of
the present invention. As such an organosilicon compound (D), one or more
organosilicon compounds shown by the formula quSi(OR9)4_q, wherein R® represents a
hydrogen atom, an alkyl group, a cycloalky! group, a phenyl group, a vinyl group, an
allyl group, an aralkyl group, an alkylamino group, a cycloalkylamino group, or a

25  polycyclic amino group having 1 to 20 carbon atoms, two or more R®s which may be
present being either the same or different, R’ represents a linear or branched alkyl group,

a cycloalkyl group, a vinyl group, an ailyl group, or an aratkyl group having 1 to 20
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Type of proton Nunber of protons Peak position (ppn) Proton of CH
directly bonded to Si on 5-nenber ring 2 0.8102 to 0.8828 (nultiple

Pr ot on
Pr ot on
Pr ot on

10

15

20

25

of nethyl group of isopropyl group 12 0.9861 to 0.9719 (nultiple
of methyl group of ethylam no group 6 1.0477 to 1.1071 (multiple
of net hyl ene group of ethylam no group

carbon atoms, two or more R%s which may be present being either the same or different,

and q is an integer of 1 to 3.

As specific examples, alkylalkoxysilane, alkyl{cycloalkyl)alkoxysilane,
cycloalkylalkoxysilane, phenylalkoxysilane, alkyl(phenyl)alkoxysilane,
alkyl(alkylamino)alkoxysilane, alkylaminoalkoxysilane,
cycloalkyl(alkylamino)alkoxysilane, alkyl(cycloalkylamino)alkoxysilane, polycyclic
aminoalkoxysilane, and alkyl(polycyclic amino)alkoxysilane can be given.

As specific examples of the above-mentioned organosilicon compound (D) that
can be preferably used, di-n-propyldimethoxysilane, diisopropyldimethoxysilane,
di-n-butyldimethoxysilane, di-n-butyldiethoxysilane, t-butyl(methyl)dimethoxysilane,
t-butyl(ethyl)dimethoxysilane, dicyclohexyldimethoxystlane,
cyclohexyl(methyl)dimethoxysilane, dicyclopentyldimethoxysilane,
cyclopentyl(methyl)diethoxysilane, cyclopentyl(ethyl)dimethoxysilane,
cyclopentyl(cyclohexyl}dimethoxysilane,
3-methylcyclohexyl(cyclopentyl)dimethoxysilane,
4-methylcyclohexyl(cyclopentyl)dimethoxysilane,
3,5-dimethyleyclohexyl(cyclopentyl)dimethoxysilane,
bis(diethylamino)diméthoxys_ilane, bis(di-n-propylamino)dimethoxysilane,
bis(di-n-butylamino)dimethoxysilane, bis(di-t-butylamino)dimethoxysilane,
bis(dicyclopentylamino)dimethoxysilane, bis(dicyclohexylamino)dimethoxysilane,
bis(di-2-methylcyclohexylamino)dimethoxysilane,
bis(perhydroisoquinolino)dimethoxysilane, bis(perhydroguinolino)dimethoxysilane,
bis(ethyl-n-propylamino)dimethoxysilane, bis(ethylisopropylamino)dimethoxysilane,
bis(ethyl-n-butylamino)dimethoxysilane, bis(ethylisobutylamino)dimethoxysilane,
bis(ethyl-t-butylamino)dimethoxysilane, bis(isobutyl-n-propylamino)dimethoxysilane,
bis(ethylcyclopentylamino)dimethoxysilane,

bis(ethylcyclohexylamino)dimethoxysilane, ethyl{diethylamino)dimethoxysilane,
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4 2.7924 to 2.8496 (multiplet) Proton of NH of ethylam no group 2 0.3903
(broad singlet) 10 (Exanple 4) <Synthesis of am nosilane conpound>

The experinment was carried out

hexane sol uti on 15cont ai ni n(i; 0.02 nol of BulLi instead of the hexane

sol ut i on newopd{daiserropylami

imgfhoBydijane,and 0. 01 nol of

t - butyl et hyl di met hoxysi |l ane i nstead of 0.02 nol of
t-butyl enmtqjyy&érhb;&ylgnn@}@m@hms@nn cyclohexyl(diethylamino)dimethoxysilane,
bi s( et hyl am no) -t -butyl net hyl silane. The el ementary anal ysis confirned

t hat t he etholpbl r@i}fl@mmq)éntrxseﬂmxy@lanszethﬁ%e(r]a@rma@;@umqhnolcnmsttwmlan%7%
N: 17.51% (17. 479, wherein the percentages of the parentheses 20are

t heoreti @a}rop}d(m@kydrqlBqamﬂlgo}gi}methoxysﬂane

5

10

15

20

25

isopropyl(perhydroisoquinolino)dimethoxysilane,

n-butyl(perhydroisoquinolino)dimethoxysilane,

ethyl(perhydroquinolino)dimethoxysilane, n-propyl(perhydroquinolino)dimethoxysilane,

isopropyl(perhydroquinolino)dimethoxysilane,
n-butyl(perhydroquinolino)dimethoxysilane, bis(diethylamino)diethoxysilane,
bis(di-n-propylamino)diethoxysilane, bis(di-n-butylamino)diethoxysilane,
bis(di-t-butylamino)diethoxysilane, bis(dicyclopentylamino)diethoxysilane,
bis(dicyclohexylamino)diethoxysilane, bis(di-2-methyleyclohexylamino)diethoxysilane,
bis(diperhydroisoquinolino)diethoxysilane, bis(perhydroquinolino)diethoxysilane,
bis(ethyl-n-propylamino)diethoxysilane, bis(ethylisopropylamino)diethoxysilane,
bis(ethyl-n-butylamino)diethoxysilane, bis(ethylisobutylamino)diethoxysilane,
bis(ethyl-t-butylamino)diethoxysilane, bis(isobutyl-n-propylamino)diethoxysilane,
bis(ethylcyclopentylamino)diethoxysilane, bis(ethylcyclohexylamino)diethoxysilane,
n-propyl(diisopropylamino)diethoxysilane, ethyl(perhydroisoquinolino)diethoxysilane,
n-propyl(perhydroisoquinolino)diethoxysilane,
1sopropyl{perhydroisoquinolino)diethoxysilane,
n-butyl(perhydroisoquinolino)diethoxysilane, ethyl(perhydroquinolino)diethoxysilane,
n-propyl(perhydroquinolino)diethoxysilane,
isopropyl(perhydroquinolino)diethoxysilane, n-butyl(perhydroquinolino)diethoxysilane,
thexyltrimethoxysilane, diethylaminotrimethoxysilane,
di-n-propylaminotrimethoxysilane, di-n-butylaminotrimethoxysilane,
di-t-butylaminotrimethoxysilane, dicyclopentylaminotrimethoxysilane,

dicyclohexylaminotrimethoxysilane, di-2-methylcyclohexylaminotrimethoxysilane,
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in the sane manner as in Exanple 2 except
for using 0.02 nol of nethylam ne instead of 0.04 nol of nethyl am ne,

a

and



<Synt hesi s of am nosilane conpound>

Bi s( met hyl am no) di cycl ohexyl si | ane was synt hesi zed in the sane nmanner as
in Exanple 2, except that dicycl ohexyl di net hoxysil ane was used i nstead of
t - butyl et hyl di met hoxysi |l ane. The el ementary anal ysis confirnmed that the
conmpound 5consists of C 66.03% (66.07%, H 11.86% (11.88%, and N

11. 00% ( parchedegsoquinelivdtnimtelxpelane medyalsoqindlinetrpastbonisdaes ar e
theoretical values. (Exanple 6) <Synthesis of am nosilane conpound>

Bi s( et hylietmilaninoyretlohesijdnaedifnypropllaménairstheyysiliesi zed in the same manner
10 as in Exanple 2, except that cycl ohexyl net hyl di met hoxysil ane was used
i nst ead @i-ntbubiaminetringhakysibanhostydtittandamifegrisshetyeangr y anal ysi s confirned
that the conpound consists of C 57.91% (58.00%, H 11.68% (11.90%, and
N: 15. 00%8hyl-secoBsylamunsriehexyshencpdicrdapendematotidiboyyailanst heses are
theoretical values. (Exanple 7) 15 <Synthesis of am nosilane conpound>

A flask pinvgletiexylaninairiothnysilanesdichmebwltypiohexydaminoirsthazysitaseal | i ¢
‘magnesi um and 60 nl _of diisopropyl ether which was dehydrated and

deoxi di z@arhydrisdainglingificdboxysianh gerhaduwiquinohinoficthosyslizhe,anount of i odi ne
as a catalyst, the mxture was stirred. The m xture was cooled to 10C
whi | e st ibis(i-pgylamdnojdinethoxysilatie; kslgy dphydxybmtine)dpoethomsdand, ng 0. 4 nol of
2- chl or odecahydr onapht hal ene was sl owl y added dropwi se, preferably while
cont r ol | ibigt-pHplemenmdiethonyslane. biderelabsipleminaidisthoxydlehaw. After the
addition, the mxture was reacted at 30C for two hours. The reaction

m xt ur e aginyimetisdsleneietraviveylghmsemnd sy clohexyithegidimgthoxsg e cimbe he
resulting_ ether solution was cal cul ated by acid-alkali titration. As a
resullQ, ieivepas Fétberanerme afifbgse breangsibean ¢oampopnds @NL1@ copdingsing ohtwat i on
was 0.04 nmpl/100 M. A flask in which the internal atnosphere was

suf fi ci et PiPre BipEaekihessi compaingdssga e gaed indhe presgngenyeniieth 50 ml of a

tol uene solution_containing 0.02 nol of tetranethoxysilane. The sol ution
was cool ed t o QleHies ik ppymesigsd o1 wgolaﬁ@rlngbyﬁm@@m&r§1q0§@9p@iwpr1@twar
solution of the Gignard reagent having a decahydronaphthyl group, which
was prepdk & BBEHEE OhiBe Cﬁ@ﬂd@%owléﬂmpglémeﬂfzat@nq e prgeent iRntiQhe Thext ur e

was gradual |y heated and reacted at 80C for two hourﬁ. After th_
react i on,olefinsspshasshente AroPKisae.dabiliene: drepipnechieiybbpentsnc.isrd iyl ¢ r ogen

Str ea}r%] cyclohexane can be used either individually or in combination of two or more. Of
these, ethylene, propylene, and 1-butene can be suitably used. A particularly
preferable olefin is propylene. Propylene may be copolymerized with other olefins.
As the olefins to be copolymerized, ethylene, 1-butene, 1-pentene, 4-methyl-1-pentene,
vinyl cyclohexane, and the like can be used either individually or in combination of two

20 ormore. Ofthese, ethylene and 1-butene can be suitably used. As the method for
copolymerizing propylene with other olefins, random copolymerization of polymerizing
propylene as a copolymer with a small amount of ethylene in one step, and
propylene-ethylene block copolymerization of polymerizing only propylene in a first
step (first polymerization vessel) and copolymerizing propylene and ethylene in a

25 second step (second polymerization vessel) are typical methods. The catalyst of the
present invention comprising the component (A), component (B), and component (C) is

effective in both the random copolymerization and block copolymerization for
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5 washed twice with 10 ml of toluene, and added to the solution side. The
sol vent was evaporat ed under reduced pressure. The resi due was heated and
purified by distillation to separate a product. This procedure of
synthesis was repeated twice. 50 m of a toluene solution containing 0.02
nol of the resulting bis(decahydronaphthyl)di net hoxysil ane was added to a
flask. 10aGproving the tréalythamdivity stdreaegrativerhdfdragirogen wispatset he i nt er nal

at nosphere was sufficiently replaced with nitrogen gas was charged with
60 nl of cepdyhermbos penferimancs and araperites of oxultiol copolemengl afi sdsition tg
nitrogen stream 30 nml of a hexane solution containing 0.04 nol of BuLi
was sl owthe catidixsticamparisat EDhijie ahe veedasetibad wmpooentdd) ray beosdisiThg a
dripping funnel. After the addition, the m xture was gfradual | y heat ed
15and r egempencats (S0and 9?) mapbhussdsithetrpsraabixtubrabaperséelninsd oukplof |t hi um
salt of nethyl am ne. The above toluene solution containing 0.02 nol of
‘the bfs( desapslimenegienivgssehioitbe hiogl sppadymeneionoohdaova eleptron damprt he
slurry of lithiumsalt of nmethylam ne was added dropw se. After the

addi t i oncompeund suclypeanglgololiraxiiaen gasaet et mahberided o theat 50C and for
two hours at 80C., The sol vent was evaporated 20 under reduced pressure
and the pebmgtigatigasesitionisyyten inawler torrrdvrné dorprbes of gel i thedithpdand
separate the product, thereby obtaining o

bi s( et hgar@fmaoyrbp@l@dw@myahlémrfmmgapm@polaﬁ@nzm odlpeanyiang g therbdoojisi s
confirmed that the conpound consists of C. 72.60% (72.86%, H 11.61%
(11. 67% copmumpizafion.] 04\s Fper iy exampias &if thet feohob ctwhelaglal apfl isopeopyl

par ént heses are theoretical values. 25 éExarrpI e 8) <Synthesis of

ani nd¥i | alsehelwapbastysnBi These woohels aes) uspe otresypowy of 8 e y P s1dl.amd was
synthesi zed in the same. manner as in Exanple 2, except that ethylam ne
was used Prageklyd. o Jueph jeramemec] o thecspamnenestyBey cl opent yI di net hoxysi | ane
was used instead of t-butylethyldi methoxysilane. The el enmentary anal ysis
confirmed t hat'he o ppeiusrampansst wed igrot epecgficaliy dinitsd inapyguch pp Such apoos
(12.01%, angl N. 10.23% (10.43% , wherein the percent aggs of the

Spar ent hé&isdogs aot infuense itheptieghpt the presentamysnion) Upielpdhacemprnset @) i d

i Tror, FORCRE BhTAWItOR 6o ANO Heaub Rt EEA0 BoLOCERH P8 wRRg depl aced
1 of131 ol NN iR UM RHE ais 18R SPTERE (CoHe “SHUBSHREN Plgu d was
Fet racht S04 1P Elamekipon {DLE 7 Hioaon R ealsgBorIFrapeihh ot PP asi
TR ATV P R TR By ST CH N
ot hal at dmeio og20p 408 wrblsbly ¢ 0F «DomoLoadh paListB’ P b HEPS whi | o
Four 1 s B0 ReoBanTa et Cpiatemi Bl sk oo S 9401 "3 200
R ol PR SARD B
I nter mediighe washi g, and: hg,Seeondaey treat ment
Although the order of contact of these components is optional, it is desirable to
first add the organoaluminum compound (B) to the polymerization system, then cause
the aminosilane compound (C) or a mixture of the components (C) and (D) to contact
25  the organoaluminum compound (B), or cause the component (C) and component (D) in
an optional order to contact the organoaluminum compound (B), and cause the solid

catalyst component (A) to contact the resulting mixture. A method of forming a
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20 were repeated once nore. The resulting reaction m xture was washed
seven tines with 1,300 mM of heptane at 40C, filtered, and dried to
obtain a solid catal yst conponent in the formof a powder. The content of
titaniumin the solid conmponent was neasured and found to be 3.1 wt%
<Preparation of polynerization catalyst and pol ynerization> 25A 2.0 1

aut ocl aveataguiibypddingithcorgastahmeienn cofupahnd (B)tthehd pdlpneatat@bspgaher e had
been entirely replaced with nitrogen gas, was charged with 1 32 nmol of
tri et hyl sdparialyequsihig2e sonpporsht (#1)3¢ evrtydtdlm cropptinenic(() pe thieydogigonsmss
obtained in Exanple 1, and the above solid catal yst conponent in an
amount , (G) andi(by, aofl feddeng the amitestedtwnparent @)rmed compordn (Cpér the 0026 mmol ,
thereby formng a olc?/merization catalyst. Then, with the addition of 4 1
of hydr ogempaasts éﬁgarl @)1o dife palyfueridagidn pyseqy issaisn a preédrabic wanbpdiment.

pol ynmerization was carried out for five mnutes at 20C, 5 foll ow ng which
t he p¥ el ltns presiplojolfyreariimptdve thephsidessh regpensecalithelcainlystpot wrpstallzst | on was
carried out for one hour at 70C. The catal yst activity, bulk density (BD,
g/ m), hpppemies piiberesbltmgpotymomdntusing lAiprexo9gly cenfetterbnixtiteaw theat e
according to ASTM in terns of the nelt index (M, g-PP/10 mn), of the
resul ti ngompdngneld)wetlethreampoeat (Ahe thesumpanecat €)strslthe compairng (14). Bl anks
in the Table 4 indicate that no data was 10acquired. The catal ytic
activity per brthepukenthevestbngobtpnalzgien caorhporasad dub eithérgn dreoprasenod
polymer (F) gram per one hour of the polynerization tinme was cal cul ated
accor di ngr nghe dlsenas| dfeniongpnicoroligng. Qlsaraingmces such ay propylenPragdbeed

pol ymer (F) (g)/_SoI id catal yst conponent (Eﬁ/hour ~_ The polynmer (H)
(g) iltsobssdledheming-gaeqena sleteadrtie p lignigtstateo ubheypadymerigation geachips ispol yner (Q
for six hours in boiling n-heptane was dried and the weiaght Jas neasured
t o det er RicfReally earped put atiadempgratureoidffo aeless and pesiferably af ASH6 drilery,
n-heptane (HE, % 20 in this polyner according to the follow ng

f ounul a: er gpreggure of H) Mg qrdpegyndorafgobly 6 MPa or less.  Either a continuous

polymerization system or a batch polymerization system may be used for the
polymerization reaction. In addition, the polymerization can be completed either in

15  one step or in two or more steps.

In polymerizing oleﬁné using the catalyst formed from the component (A),
component (B), and component (C) (hereinatter may be referred to from time to time as
“main polymerization™), it is desirable to preliminarily polymerize the olefins prior to

* the main polymerization to further irnprove the catalyst activity, stereoregularity,

20  properties of resulting polymer particles, and the like. In addition to the olefins used in
the main polymerization, monomers such as styrene can be used in the preliminary
polymerization. Specifically, after causing the component (A) to contact the
component (B) and/or the component (C) in the presence of olefins to preliminarily
polymerize 0.1 to 100 g of the polyolefins for 1 g of the component (A), the component

25 (B)and/or the component (C) are further caused to contact to form the catalyst. Inthe
case where the component (D) is used in combination, it is possible to cause the

component (A) to contact the components (B) and (D) in the presence of olefins during
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The melt index (M) which indicates the nelt flow rate of the polyner was
25 detenui ned according to the nethod confouning to ASTEM D1238 or JI S
K7210. The nol ecul ar wei ght distribution of polyners was eval uated by the
ratio (Mwv M) of the weight average nol ecul ar weight (My) to the nunber
average nol ecular weight (M) measured by cross fractionation
chr omat ogregpblym{eRG)olyaemgtiofkhd - sk G compunuhiaCl) dogdg the ddihsubi shi
~Chem cal Corp.) under the follow ng conditions. Solvent:
o- di chl opokerreneon; O2CBpugh e mpdar at vomact b e doSEGhe@o hadmmonGhedex GPC
UT-806 n2 Sanple concentration: 4 g/1-0DCB (200 ng/50 ml - ODCB) Feed
anount : Garbying ol thevprelitrénarg pOlymetimatroni offieorpé riats desrabbanigdirstadddhd 40C
(Exampl e 10) The sane experinent as in Exanple 9 was carried out,
except f oompeneng (M) ts tmephimhamnp)lymebhzatph ey ftgrthsn hanertglas ar oleflnigas Exanpl e
2 instead of bis(ethylam no)dicyclopentylsilane. The results are shown in
Tabl e5 4. atbthqshrempheh &lpropylene, cailve tteanmperge ( Cirant/orake comporanp(®) 8 was
carried out, except for using bis(ethylam no)diisopropylsilane obtained
i N Exanpkems in osttaddvithfthdeehpinent @i oo e yaiso pe nlefihsitlameprofiylena esul t s
~are shown in Table 4. (Exanple 12) 20The sane experinment as in Exanple 9
was car r ardfopode orexare pthek ofefins tcngpme in contact with the mixture.  Although not
specifically limited, the preliminary polymerization temperature is from -10 to 70°C,
and preferably from -5 to 50°C.
10 The polymerization of olefins in the presence of the olefin polymerization
catalyst of the present invention can produce olefin polymers in a higher yield than in
the polymerization using a known catalyst, while maintaining a higher stereoregularity
of the polymer and improved hydrogen response. In addition, depending on the
structure of the component (C), the catalytic activity and stereoregularity are improved
15  as compared with the case in which a cormmonly-used catalyst is used.  Specifically,
when the catalyst of the present invention is used for polymerization of olefins, it has
been confirmed that the hydrogen response is improved while maintaining high
stereoregularity depending on the structure of the component (C). In addition, it has
been confirmed that the effect of improving the catalytic activity and stereoregularity
20 can be promoted by using of the component (C) having a specific structure. The
organosilicon compound of the present invention can be used as a conductor insulation
film material, a surface treating agent of a printed circuit board, a photoresist raw
material or intermediate material thereof, and the like.
The present invention will be described in more detail by examples, which
25  should not be construed as limiting the present invention.

(Example 1)

<Synthesis of aminostlane compound>

36



bi s(met hyl am no) -t -butyl net hyl sil ane obtained in Exanple 4 instead of
bi s(et hyl am no) di cycl opentyl silane. The results are shown in Table 4.
(Exanpl e 13) The sanme experinment as in Exanple 9 was carried out, except
for using 25 bi s(nethyl am no)di cycl ohexyl sil ane obtained in Exanple 5
i nstead of bis(ethylam no)dicyclopentylsilane. The nol ecul ar wei ght
di stribution affldskhén phickngs invasal reasiphed. wakhaflcasitly trépladed vailtomropgh Tabl e
4. (Exanple 14) The sane experinent as in Exanple 9 was carried
out, excepwicodhatgget ndthid BTABbIyibabT abylaydhohexyilropniytest| aiee editdsmed i n
Exanpl e 6 instead of bis(ethylam no)dicyclopentylsilane. The results are
shown i nwhabbdedio -30 (EXamguider Hehthne solutichhe coanmereixipeavaitable basyl lithikanpl e 9
was carried out, except for using
bi s( met hyd @anme)i egiched:a iy ethelaagitd, ks kvl a added bismig et ppingaang lvehilé
i nstead of bis(ethylam no)dicyclopentylsilane. The results are shown in
Tabl e5 4. stifangnmphéedthy additibhehs trmepeeatpervaygnidually inordaxahmol °0 andghecar ri ed
out, except for using bis(ethylam no)cycl ohexyl cycl opentyl silane obt ai ned
i n Exanphext@rd wad eadedfor bvs hetyd abtine ducy of lithemi ydlsof alndamibee resul ts
~are shown in Table 4. (Exanple 17) <Preparation of solid catalyst
conponentnotisAfl&k(n mhictotha dhtbrahl amofplrskweguiffidect wieplacad with nitergen of
whi ch the internal atnosphere had been sufficiently replaced with
ni t r ogen ggawas stagged vdthgeidlwnt boldtigibofdiofclepehydidiosthorpghasi(aim chl ori de, 25
m of decane, and 23.4 m of 2-ethyl hexyl alcohol. The m xture was
react ed tommnievaallyavadatdt phd0E) twhichbya cokdho rige M8OUmdshé atidveslurithen,
1.11 g of phthalic anhydride was added to the honbgeneous sol uti on and
t he 20m x»f lithkumast ofbalctl edinal inlBCGhdunt 2 driamdsansl.of id the resul ting
reaction solution was added dropw se over one hour to 200 mM of titanium
t et r achl didydepemyldinadtiveqy siddne; @8 Ibwlyaatdeh esing 8 imdctordn mcitbogenciredrhas k
equi pped with a stirrer, of which the internal atnosphere had been
suf fi ci entfley theegdtldive dthwitdnhpendttireogasgrgdmily ivecasedad tho mikfucnwamrsadtedt ed to
110C for four hours and 2.68 m of diisobutyl phthal ate was added. The

at 70°C for four hours. After the reaction, the reaction mixture was filtered in a

nitrogen atmosphere and the solid components were washed with a small amount of

15 toluene, thereby separating a solid from liquid. The solvent was evaporated from the
solution and the main product of bis(ethylamino)dicyclopentylsilane was purified by
distillation under reduced pressure. The boiling point of the compound was found to
be 118°C/2.4 mmHg. The yield was 84.6%. This product was confirmed to be

! bis(ethylamino)dicyclopentylsilane by "H-NMR, IR, and the elementary analysis. The

20  elementary analysis confirmed that the compound consists of C: 66.05% (66.07%), H:
11.86% (11.86%), and N: 11.02% (11.01%), wherein the percentages of the parentheses
are theoretical values. In addition, the IR spectrum had absorption by N-H stretching
vibration typical to a secondary amine in the neighborhood of 3350 cm™.  The position
attributable to protons obtained from the chart of "H-NMR spectrum and the spectrum

25  intensities of the positions are as shown in Table 1. The results of these analyses
support that the compound obtained was bis(ethylamino)dicyclopentylsilane.

"H-NMR and IR were measured under the following conditions.
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25m xture was reacted for two hours. After the reaction, the liquid
portion was renoved by filtration. The remaining solid was washed with
decane and hexane at 110C until no free titani um conpounds were detected,
filtered, and dried to obtain a solid catalyst conponent in the form of
a powcler.l The content of titaniumin the solid catalyst conponent was
measur ed &hMRUYeasuonpdedest JifdsS0QPHEA S AYansCBE s pHunber ¢iAgen: @8 cat al yst
and pol yneri zation> A pol ynerization catalyst was prepared and

pol yner i Zimese Megawingdempergtuerit20) Gy Isternpd sigagdasdlfer as in Exanpl e 9,
except for using the solid catalyst conponent prepared above. The results
are. ShowrlR: Mepailing deviceEsdivapd 00B] IRPrEpaiarreshPYORIcalst (g, NaChl yst
conmponent> A 1,000 ml round bottom fl ask equi pped with a stirrer, of

whi ch t hesapévishivgmethod Messyisaies! BRgeBlEe IeURfiPBPEAINS repl aced with
nitrogen gas, was charged with 32 g of magnesium fl ake used as a Gignard
agent > A mixture of 120 g of butyl chloride and 500 ml of dibutyl ether
was added dropw se to the nagnesium over four hours at 50C, and then the
mixture was reacted for one hour at 8BEEIAfter the reaction, the reaction
sol ution [was cool'ed To room tenperature an d_conponent s” Wer e
renoved hy 15 fi | tratTHs e dMain a sol uti oﬁﬁ%ﬁ?ﬁe Hﬁ%ﬁ%lt%(ﬁﬂﬁbé)und.

150 m  of[ T heprraNesCH i coiPosied &P5US] on Was added dr omebse QUET] T our
hours at |5C to a honoggpemdsrigel uti on which was2pr epar ed PG, 0 nl| of
hexane, 574 g of_ tetrabutoxytitani um and gl.4 g of [[eqriaet ipPXyssd ame in
a 500 nl |round HUPtodR sk memhepped with a stilfrer,| of Waugipidne

i nternal [@arnospher e had been sufficiently feplaced W th JEFiPIENM FPas.
After 20 |t hBroiebehmeiny! graep of sthlamingEot i rired Por ope hempltlety 0Om
tenperatyre The resplting reactjon solution wWas i1 TEeredigsid 2880

t enper at ur Brofs: Qféﬁ‘ifgiéle%‘ $PHR PEEBYARISRETOYhe resfll tinly Soliditpes) washed
eight tinmes w {h 240 of hexane, and dri ed under reducedy4@sgssure |to
obtain a sol i d mf%aéﬁh@e@lygawowpsol i d |prodict was agdeesidders 100 nd
round bottomfTask equipped with a stirrer, of which the internal

at nosphere had been 25 sufficiently replaced with nitrogen gas, followed
by the ad 'tiog %f 48 m of toluene and 5.8 m of diisobutyl phthal ate.
The mi xt uH&ARRYE PDeact ed for one hour at 95C. Next, the liquid portion was
renoved by_filtration aqd the solid residue was washed eight tinmes with
85 m of PorEss of AMnasUaReIONIEUNdd W of tol uene, 0.48 nl of diisobutyl
pht hal ate, and,12.8 m of titani.umtetrachl oride were added to the,flask.
Then: 1€ he mxt Aaetaesed foptl Hrico e Tsrebr Giasohigt nes SHCERTY RBIEhct | on
the soll 0B Sise gg&%ﬁ%%@f@l‘g%& 60 A'ofs Phrdaftonasnsming b 68 me) & 48 ™

of toluen

ethylamine in a nitrogen stream. 30 ml of a hexane solution containing 0.04 mol of
BulLi was slowly added to the ethylamine solution cooled to -10°C using a dripping
funnel. After the addition, the mixture was gradually heated and reacted at 50°C for

15 twohours. Another container of which the internal atmosphere was purged with
nitrogen was charged with 60 ml of a toluene solution containing 0.02 mol of
t-butylethyldimethoxysilane and cooled to -10°C. The above slurry of Li salt of
methylamine was slowly added dropwise to the cooled solution under nitrogen seal.
After the addition, the mixture was reacted at 50°C for three hours. The reaction

20  mixture was separated into a solid and a solution by centrifugation. The solid was

washed with 20 ml of toluene and added to the solution. The solvent was evaporated
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5with a mxture of diisobutyl phthalate and titaniumtetrachl oride under
the sanme conditions as above. The resulting solid was washed ei ght tines
with 48 m of hexane, filtered, and dried to obtain a solid catalyst
conponent in the formof a powder. The content of titaniumin the solid
catal yst conponent was anal yzed and found to be 2.1 wt% 10 <Preparation
of pol ynEoinzht sadutiaaimaleystlucmdremingrmad iteatesidne was distillgd woley reslneedat i on
catal yst was prepared and pol ynerization was carried out in the sane
manner agtehurEoabiie bg(mekyemino)dbubidithysitdne. sdhe dlegentaryarlyssnponent
prepared above. The results are shown in Table 4. (Exanple 19) 15The sane
exper i meganfiamed thabshgrepigogndennsistraf i SN0 §3cdpe), Hot 2. 8XYedpdi7a)1t he
reaction tinme fromone hour to two hours. The results are shown in Table
4. (ExangdeN2D9. 2580 {10980k athergis theqormsoteet ofibe ppeetbasea dre theqreligalrer i zat i on
catal yst was prepared, and polynerization was carried out in the sane
“manner a%aligs. Exanpl e 9, 20except that tris(methylanino)-t-butylsilane was
used instead of bis(ethylam no)dicyclopentylsilane. The results are shown
in Tabl e(BxamplsEnpl e 21) A solid catal yst conponent was prepared, a

. pol yneri zation catalyst was prepared, and polynerization was carried out

i n the sahwnthesiindamagosilaneseamgsiuad®, 25except t hat

bi s(met hyl am no) -di -t -butyl sil ane was used instead of o

bi s( et hyl ani nd)isk yrcwbish theyintemad alenosphese meas aiffisicatly rephaosa With Mrapgea 5.

Exanpl e 22

( w gas v)vas charged with a THF solution of ethylamine. The solution was cooled to -10to

| 10 0°C and a hexane solution of commercially available butyl lithium, in an amount

equimolar to ethylamine, was slowly added using a dripping funnel while stirring.
After the addition, the temperature was gradually increased to 50°C and the mixture was
reacted for two hours to obtain a slurry of lithium salt of ethylamine. Another flask in
which the internal atmosphere was sufficiently replaced with highly pure nitrogen gas

15 was charged with a toluene solution of bis(methoxy)diisopropylsilane (a commercially
available product) which was cooled to -10 to 0°C, and the above slurry of lithium salt
of ethylamine, in an amount 2.1 times mol of the bis(methoxy)diisopropylsilane, was
slowly added using an injector in a nitrogen stream. After the addition, the
temperature was gradually increased and the mixture was reacted at 70°C for four hours.

20  After the reaction, the reaction mixture was filtered in a nitrogen atmosphere and the
solid components were washed with a small amount of toluene, thereby separating a
solid from liquid. The solvent was evaporated from the solution and the main product
of bis(ethylamino)diisopropylsilane was purified by distillation under reduced pressure.
The boiling point of the compound was found to be 68°C/7 mmHg. The yield was

25 87.2%. This product was confirmed to be bis(ethylamino)diisopropylsilane by
'"H-NMR, IR, and the clementary analysis. The elementary analysis confirmed that the
compound consists of C: 59.35% (59.34%), H: 12.96% (12.95%), and N: 13.82%
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A solid catal yst conponent was prepared, a polynerization catalyst was

pr epar ed,

Exanpl e 9,

and pol yneri zati on was carried out
except that bis(nethylam no)cycl ohexyl cycl opentyl sil ane was

used instead of bis(ethylam no)dicyclopentylsil ane.

in Tabl e

5. 5 (Exampl e 23)

The results are

in the sane nanner as in

shown

A solid catal yst conponent was prepared,

a pol ynef1xzt%p whestiathe gerosnsger dpbe puentherds pol theeeticehviloss. was carri ed

out

in the sane manner as in Exanple 9,

except that

bi s( et hyl am A6} & speshrexyhadrbsyption hndl-Hatctshing vibrst@atypistl to a

bi s(et hyl

( Exanpl e s@4pdary amingAng
pol ymeri zati on cat

am no) di cycl o&ent_yllni;iﬁ}lmaqr;le.mgge r
nelg SH

st was prepared,

g

nen

al
in the s@monsm’nﬁeénecbéomrﬁh@mﬁm eHNMRczpsptrumtsad the spectrum intensities of
bi s(et hyl am no) -t -butylisobutyl silane was used instead of
_bi s( ef hytkeriosiioas esgel sheswin {11 Ehlahe. Thnesiisadithese andysshewwportrihatdbt e 5. 15

(Exanpl e

25)
le 9,

A solid catal yst conponent was
pol yner i gemperndetangdbvaskis(chytaminediisenepypslapaer

~in the sane manner as in Exanp

except that

r epar ed,

EPE&MBMM wezg ri ed out

a

bi s( met hyteapirpdbyndtr the samelvongiphensd isiBxamplenas used i nstead of

bi s( et hyl
(Exanpl e

am no) di cycl opentyl si | ane.
26)

sults are shown in Table 5. 10
Thopesiperpténadgblato
and pol ynerization was carried out

The results are shown in Table 5. 20
A solid catal yst conponent was prepared, a

pol ymeri zation catal yst was prepared, and pol ynerization was carried out
in the sane manner as in Exanple 9,TAddept that

bi s( et hytamnoythexyt methyt sitane was Usepiisigad [of —

bi s(et hyl ani no) di cycilgpentBolin ane. The resuljsi a8 e StestuposiHomamm 5. 25
(Exanpl e 27 proton of AFF Bkl FohAo 5] GRTPONENT WalS "D eTEE AR 10®.8828.

pol ymeri zation catal ¥sheMB& depar ed, and pol yréeri zat i onmfagpledr ri ed out
in the same_manner as TN Exanpl e 9, excepf that 0.9861 to 0.9719

bi s( met hyl afiden of mebzhgrarp abispPEYYIdrptne was dded i|nst Ghlet)

bi s(et hylFam no) di cyciopentyt sitane. The results are [SNppAy A8 11T/RRIE o-
(Exanpl e| 2gjroiRngépicthyl arapypiethybmpaneitibwas prdpared, a paliygeri zatj on
catal yst [Was 5 prepar ed;” and pof yneri zati opn was_car iji €gl DrRfoge lsame
manner as RfﬂtOE%W&P}é’l@? gé@éﬁ’eﬁiﬁﬂvﬁ@[‘m?ﬂ@@met hyl%mi nao) %Zﬁ%’ﬁf?ﬁ ane was
used i nsfead of bi s(ethylam no)di cyclopentyI'silane. [The rggufis ar el shown

in Table
prepalroed,

15

20

5. ( Cowpy R of ethyisgiiee guR sol i

i cat4l yst

CqBRAN SRAkleNAS

a polynerization catalyst was

(Example 4)

<Synthesis of aminosilane compound>

The experiment was carried out in the same manner as in Example 2 except for

using 0.02 mol of methylamine instead of 0.04 mol of methylamine, a hexane solution

containing 0.02 mol of BulLi instead of the hexane solution containing 0.04 mol of Buli,

and 0.01 mol of t-butylethyldimethoxysilane instead of 0.02 mo} of

t-butylethyldimethoxysilane to obtain bis(methylamino)-t-butylmethylsilane.

The

elementary analysis confirmed that the compound consists of C: 52.30% (52.44%), H:

12.61% (12.57%), and N: 17.51% (17.47%), wherein the percentages of the parentheses

are theoretical values.

(Example 5)
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10 prepared, and polynerization was carried out in the sane manner as in
Exanpl e 9, except that cycl ohexyl net hyl di et hoxysil ane was used i nstead
of bis(ethylam no)di cycl opentyl silane. The results are shown in Table 4.
(Conparative Exanple 2) A solid catal yst conponent was prepared, a
pol yneri zation catal yst was 15 prepared, and pol ynerization was carried
out in thK8ysthess phamiapsilise compxandyl e 9, except that
bi s(di et hyl am_no) di_ et hoxysi | ane was used i nstead _of )
bi s( et hyl ani n&jHietiiylagpapdipysiohandsilarpwap sgihesized i thssapa magnaasie 4.
(Conparative Exanple 3) A solid catal yst conponent was prepared, a
pol yner i Exemple % sxury det gaxclopxgldapathagysilamywporsgrepsicadidion was carri ed
out in the same nanner as in Exanple 9, except that
di i sopr opPrEHtRBdImcEioNgsiagr ahke Haenidppnalysiseqaiigped that the compound

bi s(et hyl am_no) di cycl o entélosi | ane. Thé regul ts are shown in Table 4.
. ( Conpar atCPQ/SéStER%@r‘pﬁ/%O (60-Qtol dil: d A&y 6l -ESnpwidet LWE 0 hHePlpld, a
pol ymeri zati on catal yst was, 25 prepared, and_ pol ynerization was carried
out in t Fdheeantepsrrsiagesolithe paranesss ore thaweinal vaugs:
-tris(di methyl am no) met hoxysil ane was used instead of

bi s(et hyl(]z:iﬁ"’%@?é? cycl opentylsilane. The results are shown in Table 4.
(Conpar ative Exanple 5) A solid catal yst conponent was prepared, a
pol yner i Z2¥nbEsie ek Anipetilans soBPAREred, " and pol yneri zati on was carried out
in the sanme nner as i.n Exanple 9, except that . |
cycl ohexyl net ‘%(Hieﬂ?é’f%i%?)w‘ﬁ%]i*?é‘y%%thﬂ?iadleiW‘?éﬁ&%t@}e%%edgn the same manner

bi s(et hyl am po) di.cycl opentyl si | ane, and the pol rization.ti S

ext (en‘é]eé 2 ﬂfbgﬁ‘%‘ﬁée ?iowgletdﬁ%ywclﬁ Wémetgwélm%tgm% g WASHSMSIEA Phbl e 4.
Exanpl e 29) < t hesi s .of aninosj| ane conpound>

et R i s i | iy Smonis SPRoHASRSEREd thot He cumR anner as
in 10 Exanpl.e 1, e | am us i et hyl am ne.
he vi of aoheigs ghCESE SR S Bl A% 0T 4FD, B LHR0SALs Blocst M

bi s( et hyl.am.nq) di cyc] ope | silane by the ele tary anal ysis. The

ol ot R et AR Tl Dk e e el VBOL s o) G 6353 %
(63.65% , _H: ]11726%(11.57%, and N 12.35% (12.37% wherein the

per cent aE&¥BIEhe parent heses are theoretical val ues. 15 (Exanple 30)

15  <Synthesis of aminosilane compound>

A flask purged with nitrogen was charged with 0.44 mol of metallic magnesium,
and 60 ml of diisopropyl ether which was dehydrated and deoxidized was added.
After further addition of a small amount of iodine as a catalyst, the mixture was stirred.
The mixture was cooled to 10°C while stirring and 140 ml of diisopropy! ether
20  containing 0.4 mo! of 2-chlorodecahydronaphthalene was slowly added dropwise,
preferably while controlling the temperature at room temperature or below.  After the
addition, the mixture was reacted at 30°C for two hours. . The reaction mixture was
filtered and the amount of the Grignard reagent in the resulting ether solution was
calculated by acid-alkali titration.  As a result, it was confirmed that the yield was 20%
25  and the concentration was 0.04 mol/100 ml. A flask in which the internal atmosphere
was sufficiently replaced with nitrogen gas was charged with 50 ml of a toluene solution

containing 0.02 mol of tetramethoxysilane. The solution was cooled to -10°C while
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<Synt hesi s of am nosilane conpound>

Bi s( n- propyl am no) di cycl opentyl sil ane was synt hesi zed in the sane nmanner
as in Exanple 1, except that n-propylam ne was used instead of

ethyl am ne. The yield was 82.5% This product was confirmed to be

bi s(n- propyl am no) di cycl opentyl silane 20 by the el enentary anal ysis. The
el enent asyrriapahy 408 nd ofif diisedoh athet frdutiiongiahe Grigoadirsdgentliavidig £8. 03%
(68.02%, H 12.15% (12.13%, and N. 9.90% (9. 91% wherein the

per cent adeshpdrobdphtipdgeniphebed vaaseréphedrabbig abaswdtebdroppriseanpifier dik)
<Preparation of polynerization catalyst and pol ynerization> 25A solid
cat al yst additipoientmivias vprsapatuatly heatprbindmeadtedhati $OAC dart tatoylstursvasAfimrepar ed,
and polynerization was carried out in the same nanner as in Exanple 9,
except t Hmtreditopnesdiyl canipoodmtiveascbpgrand by séitafieaporeimer worogen Heampl e 29
was used instead of bis(ethylam no)dicyclopentylsilane. The results are
~shownSi nwhslildewice ik §0rpil of 82)enePepadad toathe eflupal sider | Tht sobvencwhal yst
and polynerization> A solid catal yst conponent was prepared, a

pol yner i zedrotriedundel yestcavameSupr e gae eckidmnesgekigdend patifiehbydistildaioni ed
~out in the same manner as in Exanple 9, except that

bi s( n- pr ¢psdparmtawpaidestc| dhismrydediteard symphespawadepent&kamips.e Fomhefsa used

i nstead of bis(ethylam no)dicyclopentylsilane. The results are shown in
Tabl e 4. t¢iExmreplutios 3pntaidyng (83 ol of thamesubizigl ane conpound> 10A

t hree- necked flask equipped with a stirrer, of which the internal

at nos phe bes(deashysiodrfapbihghdimethoaybiteoe dvagiatdeddoiadthski t r ogen gas, was char ged
with a dehydrat ed/ deoxi di zed t ol uene solution (toluene: 100 m)

cont dbni ng 0. ©oibe othier biwidy al thaced¢aded flagk inevhiphetheyhtgmahatmaspberaivas ogen
stream and cooled to -10C. Then, a solution of toluene (50 m ) containing
0.2 nol etilisienily seplaced maibihiipgenaanasgs shasgad /witll 6@ enl DS adelopud spdutfonom a
dripping funnel for 30 mnutes, while stirring the mxture. The reaction
was exot sentainingghey sohhf etbylaming ipjamiresentsiresn.c obl wil pEa hyanespluben de of
am ne was produced sinultaneously with dripping. After the addition, the
m xt ure WweRRBINEMRHMoboLtBBl! wa slovihaddedrieribe ethrlammesplutignecogiedter e was
heated to 40C and reacted for one hour. After the reactiogn, the reaction
mi xt ur e wid Crusinges dipning fnpglt ¢ ddlehtheoddisionatbapypies wangadunly beajed 4
conponents were washed with 10 ml of tol uene, thereby separating a solid
fr omPi q@ngreacted at Sqflor weqheurpgherely @ieningla dwenolbives FleM: r at ed under
reduced pressure at _50C to vol une, of one fourth of _the original volune,
and 150 rweﬂaﬁara@qyd?fg% deraserEs %alqa-qq@ﬁﬂra%o%érlog&é@& The mi xture was

cool ed t %is](geccaﬁy roﬁpL&%girﬁe%hgxtygi a%e%\\f/a%rcgiolgg Em -10°C and the slurry of lithium
salt of methylamine was added dropwise. After the addition, the mixture was further
! reacted for three hours at 50°C and for two hours at 80°C. The solvent was evaporated
20 under reduced pressure and the residue was distilled under reduced pressure to purify
and separate the product, thereby obtaining
bis(methylamino)bis(decahydronaphthyl)silane. The elementary analysis confirmed
that the compound consists of C: 72.60% (72.86%), H: 11.61% (11.67%), and N: 7.51%
(7.72%), wherein the percentages of the parentheses are theoretical values.
25  (Example 8)
<Synthesis of aminosilane compound>

Bis(ethylamino)cyclohexyleyclopentylsilane was synthesized in the same
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25to recrystallize a solid. The precipitated needle-like crystals were
collected by filtration and dried under nitrogen gas atnosphere to obtain
tetral ci s(nethyl am no)sil ane. Based on the weight of crystals, the yield
of first recrystallization was confirnmed to be 50% The residue was

subj ected to second recrystalization and the resulting crystals were
added. The yield becane 55% As a result of elenentary analysis, the
conpoundmagser fas imbxamople Ansicspt thit ethylBRin2304s (13&1 46 ofHinetbPlabiins 41dl0. 88%)
and N. 37.70% (37.78%, wherein the percentages of the parentheses are

t heor et i cxgloheaylepelop@tylEimathixysitane waymthistead of thniyhsylamshoysiavend>

A flask of which the internal atm)sEhere was sufficiently ed with

ni t r ogenThaglemastatshanalysis oahfitm&ithed the torapewidwensists of Gt 6bﬁ5§dﬁgé0?ﬁ),ng 0.2
nol of t-butylam ne and cooled to -10C while stirring. 60 ml of a THF

sol uti oanéhﬂﬁ%r{llag)l%)Qanw 1852376 (I0L.MyEn whetsisthswercealdgdesbfithe t he cool ed
solution using a dripping funnel. After the addition, the mxture was
gradu@l | parhethesss averibieretaesd weluess 40C for two hours to conplete the
reaction. Next, a flask of which the internal atnosphere was sufficiently
pur ged V\,{Ewﬂmlft?bgen gas was charged with 50 m of a toluene solution
~cont ai ni ng 0.1 noi of tetranmethoxysilane and cooled to -10C while

stirri ng<Prepetation pf ssflidmgtadest corppontdtt - but yl ani ne obt ai ned by the above
reaction was slowy added using a dripping funnel. After the addition,
o i Xt ur o v G Cailing bhdern dedosihipsdT Bt S S0E Wich tiarisemiibur s The
produced solid was separated fromliquid by centrifugati on |n a nltrogen
stream ¥imeosplre Hadvbeeneufivéantly wepdecedivith moogen gk, wal bdazef to t he
solution. The solvent was_ evaporated under reduced pressure The residue
was df st ﬂleﬂmmn@eqslumantb?:ﬁﬁdeﬁofﬁ@b@@@to@r@mﬁrm prgpgnsion liquid.  The

bi s(t-butyl am no)di met hoxysilane which is the main product. A flask
of whi chsespensiofn m@waaﬁd%éﬁﬁérselum o454 mé pltetuepe pgd @%Qjmlvpf titapiuay ogen
gas was charged with 50 nmi of a toluene sol utlon cont ai ni ng 0 1 nol of

et hyl ani Ff‘éraalﬁaﬂ%mewuﬁla flled @ guethes 24400l regnd btam Hagk eguiged 6t i on
containing 0.1 npl of BuMyCl was slowy added to the cqol.ed sol ution

usi ng a SEFFppighick Hwentemi glarosphrae barhbeensuificpntly meplaged tiFeniftagengr adual | y
heated and reacted at, 20C for two hours to conplete the re CIIOI’I Next a
flask of &khi cﬂheeﬁ‘@mﬁ%hﬁeﬁwmkﬂ%é Qvﬁé“%lﬁihfﬂl’bl éxfter epﬂfﬁ

ol OF B CEL B h g A s ChroRyR NS bl %Sﬁtr@é'aﬁé'ré’%%"&%ﬁoE' 0 .05
HENE G by g A T
sol uti on..contanj gy bi s Lebut vl gLno)di neLhoxyst | ane, Afiter the addi ti on.
300 ml of titanium tetrachloride, the reaction mixture was heated to 110°C and reacted
j for two hours while stirring. The intermediate washing and the secondary treatment
20 were repeated once more. The resulting reaction mixture was washed seven times with
1,300 ml of heptane at 40°C, filtered, and dried to obtain a solid catalyst component in
the form of a powder. The content of titanium in the solid component was measured
and found to be 3.1 wt%.
<Preparation of polymerization catalyst and polymerization>
25 A 2.0 1 autoclave equipped with a stirrer, of which the internal atmosphere had

been entirely replaced with nitrogen gas, was charged with 1.32 mmol of

triethylaluminum, 0.26 mmol of bis(ethylamino)dicyclopentylsilane obtained in
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5 for four hours. The produced solid was separated by centrifugation in a
nitrogen stream The solid was washed twice with 20 m of tol uene and
added to the solution. The sol vent was evaporated under reduced pressure.
The residue was distilled under reduced pressure to purify

bi s(t-butyl am no) bi s(di et hyl am no)silane which is the main product. As a
resul t oExahdrdniat the abadeysniid catblyst coampaamdn wasmbonnth teoncofthe st of C
1055. 30% (55.33%, H 12.32% (12.38%, and N. 21.39% (21.51%, wherein

t he per centagestonf contrmadaheminhes@ 802 mnohdgbereby faningd pdgmefiftanpl e 35)
<Synt hesi s of am nosil ane conpound> Bj s(per hydroqui nol i no) di net hoxysi | ane
was synt tesaiysted Thyn, avithehe ndditioy nf fbef kydisgemsahant] 1 .Kéxf Jiqdd®dm of a
reaction m xture containing 0.1 nol of My salt of diethylam ne was

pr oducedp@pglenelipnjinioatylpelyneriration varsarnipd eutdar five firges 420%ki ch t he
internal atnosphere was sufficiently purged with nitrogen ?as was charged
“with 80 fdllosfingawhish tleaprekminary pelymonzagionipned ot 88 hatedod polymerization

bi s( per hydr oqui nol i no) di met hoxysi | ane and cooled to -10C while stirring.
Next, 1l1®asrbarged putdfosdne opr bi KEBCr edbe catalyst activity batk doosita(BRrgimd), 1 nol  of
My salt of diethylamne was slowy added to the above solution using a
dri ppi nghéprameahsolifle evmpdrentsdfil wish), andmelifformate avasrdirgotAdI M in60C f or
si x hours. The produced solid was separated by centrifugation in a

ni t r ogentesns efthe nMiheinded (ML, welP/Wastigid of the cesultingponeriwasé mea$eche and
added to the solution. The sol vent was evaporated under reduced pressure.
The resi dberasplds ate shown adlableter Bledlcsdhebihles sndicate baprr ddty was

bi s( per hydr oqui nol i no) bi s( et hyl ami no) sil ane which is the nain product. As
a reddl t agfuiteflerent ary anal ysi s, the conmpound was found to consist of C
67.20% (67.29%, H 11.30% (11.29%, and N 14.25% (14.27% , wherein the
per cent ages of he pealyhie agiivile b crameotithesnlish dagdyst gempensnt {oEmpneungef

<Synt hesi s of am nosil ane conmpound> A three-necked flask of which the

i nt er nal Pelymss Fheran personsiont ef &aprlynptizeéan Bunowehs ciltulaisd epcagdias ias
charged with 80 m_of a toluene solution containing 0.05 nol of .

di - t - but {hedpllowingformula:t r ogen stream and cool ed to -10C while stirring.
50 m of a THE sol ution containing 0.05 nol of BuMgCl was slowy added to
t he above tol uene solution containing di-t-butylamne using a dripping
funnel. After the addition, the nmixture was heated to 40C and reacted for
two Rdurs, CREPESCRPRET Rrasdyeed quﬂp?w&{g)@hﬂ@t&fw empAnept @)PY¥ani ne.

Next, a three-necked flask of which the internal atnobsphere

The polymer (H) (g) insoluble in n-heptane after continuously extracting this
polymer (G) for six hours in boiling n-heptane was dried and the weight was measured
to determine the proportion of the components insoluble in boiling n-heptane (Hi, wt%)

20 in this polymer according to the following formula:
HI (wt%e) = (H)(g)/(G)(g) * 100

The melt index (MI) which indicates the melt flow rate of the polymer was
25  determined according to the method conforming to ASTEM D1238 or JIS K7210.
The molecular weight distribution of polymers was evaluated by the ratio

(Mw/Mn) of the weight average molecular weight (Mw) to the number average
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was sufficiently purged with nitrogen gas was charged with 50 ml of a

tol uene solution containing 0.05 nol of tetranethoxysilane in a nitrogen
stream and cooled to -10C while stirring. Al the anount of the
above-nmentioned slurry of My salt of di-t-butylam ne was sl oWy added
using a dripping funnel to the toluene solution 15 containing

t et r anet olegslial waight @fltemeasheddgdiredsdractiotpsionicktomasograghyn€di B aising 50C and
reacted at the same tenperature for four hours. The sol vent was

evapor at &€ do0Bf émenifactired hyddasubishd Gbemiopl eempurmdanide fpléowimg n pr oduct
of (di-t-butylam no)trinethoxysilane was purified by distillation under
reduced pemdgse. A three-necked flask of which the internal atnosphere
was sufficiently purged with 20 nitrogen gas was charged with the tol uene
sol ut i onSelgprtapnichdprobarerm|OIHEB] di - t - but yl ani no) tri net hoxysilane in a
nitrogen stream and cooled to -10C while stirring. In the same manner as
i n Exanplempgatuge: #Q7G PEEONnt ai ni ng 0. 09 nol of My salt of diethylanine
synt hesi zed from di et hyl ami ne and BuMgCl was slowy added to the above

t ol uene %]Umiﬁho‘é@r&}ﬁéﬂjhéo m03 nol of (di-t-butylam no)trinethoxysilane
using 25 a dripping funnel. After the addition, the m xture was gradually
heat ed ahamplesencatationde/FOPG@O0meadSml-ARER) t he reaction, the solid
was separated fromthe solution by centrifugation in a nitrogen stream
washed t Wipwleamgunt ®Dmid of tol uene, and added to the solution. The

sol vent was evaporated fromthe solution under reduced pressure and the
mai n pr ol ragt 1 mbmin hyl ami no) di -t - but yl ani nosi | ane was purified by
distillation under reduced pressure. As a result of elenentary analysis,

t he ddnpoempcraiise ragmd tod4@énsi st of C 58.30% (58.27%, H 12.41%
(12.58% , and N. 19.25% 5(19.42%, wherein the percentages of the

par ent he§&smpel@heor eti cal val ues. (Exanpl e 37) <Synthesis of

am nosi |l ane conpound> A slurry of 0.1 nol of %(g salt of di-t-butylamne
was prepared A faxee SpsEmeptasHa Sxamplerhwes erriedepprrsepdor NERg | a

t hree-necked fl ask of which the internal 10 atnosphere was sufficiently
pur ged \A/?%’LSEU‘FFLYI -tonlyletadsilang oginegin FXample 2 @Fteﬁi bl uene sol ution
cont ai ni 0.05 nol .. of tetr t hoxysilane in_a nitrogen stream and cool ed
to -10C th@(f%rfuinp}qlwglopm et HRacsis e hanpinlade 4 urry of 0.1 nol
of Nq saI;% of !dL-t-butyI am ne was slowy added using a dripping funnel to
the tdlu Fibion. After the addition, the m xture was reacted at 60C

for four houri After the reaction, éS the soljd was separated fromthe
sol ution by ¢ he PRGBS 45 1] QEHAS AR U SCARIORPA8 20 1 of

t ol uene, , an dded. .o the solution. .The sol I wa aporated fromthe
sol ut | on PHIBTaRIRMALBAPEPYS e SORNPA R EXARPIE DstRet of
bi s(di-t:butyl.am .di net h il ified.b istillati d
Peduced. BREA AR RSREISE hsregB e et fefed t | of rot hol s ne
was; synt hesi zed t he reaction

Iabexamp?elgy

20 The same experiment as in Example 9 was carried out, except for using

bis(methylamino)-t-butylmethylsilane obtained in Example 4 instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 4.
(Example 13)
The same experiment as in Example 9 was carried out, except for using
25 bis(methylamino)dicyclohexylsilane obtained in Example 5 instead of
bis(ethylamino)dicyclopentylsilane. The molecular weight distribution of the polymer

was measured. The results are shown in Table 4.
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20 of nethylam ne and BuMgCl fromin the sanme manner as in Exanple 36. A
t hree-necked flask of which the internal atnosphere was sufficiently
purged with nitrogen gas was charged with a tol uene sol ution contai ni ng
0.04 nol of bis(di-t-butylam no)di nethoxysilane in a nitrogen stream and
cooled to -10C while stirring. 80 ml of the above-nentioned slurry of

0. 08 nol (BApnga¢ {4)of net hyl ami ne was 25sl owl y added using a dri pping
funnel to this solution. After the addition, the m xture was gradually
heat ed and redbe ednaexppfi@eibas ihiBremipla? was ¢drtied onthexceptior using a sol i d was
separated by centrifugation in a nitrogen stream The solid was washed
tw ce wi bis(raghylaplinéydadiendmetiatnilanedetdined in Beargplk otingsead dthe sol vent was
evaporated under reduced pressure and the main product of

bi s(di -t bis(athlamineddieycdqpeatytsjibaei ndleseddisarsvowpuniTkbled. by distillation
under reduced pressure. As a result of elenmentary analysis, the conpound
‘was fdun@Eranpdohd) st of C 62.48% (62.73%, H 12.41% (12.87%, and N
516. 20% ( 16. 2699, wherein the percentages of the parentheses are

t heoreti cal vaheesmne ¢peamsintas3g)Exaspia hwss earged awl exsspt nesisgnpound>

A three-necked flask in which the internal atnosphere was sufficiently

r epl aced bis{methpiaminybis(dgechydrmapihyljpldnewbthingd inkxasiple 7Trieasiodfut i on
containing 0.05 nol of 10 ethylam ne. The solution was cooled to -10C and
5 m of &strthdasimopdicrdlepsntyisilage LiTheirasudis acabonn indabledl ar t o et hyl ami ne
(0.01 nol/m solution), was added dropwi se to obtain Li salt of

et hyl ami féxangplpdpt ane sol uti on containing 0.025 nmol  of

bi s( per hydr oi soqui nol i no) di met hoxysi | ane whi ch was cool ed to -10C was
added0dr opwi sdhe sampexpesiaent emintxempie? was caried pet, expgpt fopmsinghe mi xt ure
was gradual ly heated 15and reacted _at 50C for two hours. After the
reacti onblsﬁﬁéylyﬂmé@hgmlﬁ@lqmmyww ehteiged indrampde f dnssadcdnt ri f ugat i on
in a nitrogen stream The solid was washed twi ce with heptane. The

washi ng |bisgﬂhﬂamﬁ@)fa@@éweaW@im sheueswdts aipshorgiadabledt ed under reduced
pressure. The concentrate was anal yzed by gas chromat ography to observe,
in addit iBsne@edAl ee peaks due to the residual solvent and cis, trans
structural 20i soners of bi s(perhydroi soquinolino), a peak which is

pr esuned <Fepsatign of sglidcaladys) camaprentiount (1. to 2% of nono-substit uted
derivative. As result of purjfication by distillation under reduced
presddre, bis fef%phm%}%mt@% @@F%wmegdaé nYITRS high thepternal

atmosphere had been sufficiently replaced with nitrogen gas, was charged with 4.76 g of
anhydrous magnesium chloride, 25 m! of decane, and 23.4 m} of 2-ethylhexyl alcohol.
The mixture was reacted for two hours at 130°C to obtain a homogeneous solution.
J Then, 1.11 g of phthalic anhydride was added to the homogeneous solution and the

20 mixture was reacted at 130°C for one hour.  All the resulting reaction solution was
added dropwise over one hour to 200 ml of titanium tetrachloride maintained at -20°C
in another 500 ml round bottom flask equipped with a stirrer, of which the internal
atmosphere had been sufficiently replaced with nitrogen gas. The mixed solution was
heated to 110°C for four hours and 2.68 ml of diisobuty! phthalate was added. The

25  mixture was reacted for two hours.  After the reaction, the liquid portion was removed
by filtration. The remaining solid was washed with decane and hexane at 110°C until

no free titanium compounds were detected, filtered, and dried to obtain a solid catalyst
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obtai ned. The el enentary analysis of the resulting conmpound confirned
that the conpound consists of C 67.41% (67.29%, H 11.10% (11.29%, and
N 14.11% 25(14.27%, wherein the percentages of the parentheses are
theoretical values. (Exanple 39) <Synthesis of am nosilane conpound>

A three-necked flask in which the internal atnosphere was sufficiently
repl aced enpnANtipdkfeiorgad anaydeharldegomcntoiBganmgn the sphe c3lyit i on of
di ethylam ne (0.1 nmo1l/50 ni). The sol ut| on was cooled to -10C while
stirring wq@@twsra?asareﬁﬁndwr{dﬁp@ﬁ 3gfWBAMCL (0.1 npl/100 m) was

sl owy added drop e using.a dripp unnel After the addition, the
m xture V\é%repﬁ%‘?lb@ifs%ﬁl}m@@aﬁ@ﬁ CQtQJ@’Stf?fS‘grpé’ XWQ’?@W ete the reaction. A
slurry of My Sﬁ“ of di ethyl m ne obtained.in this nmanner was, sl owy
added to 50 m APPURBIZHEPHG %wmqmat%ﬁ@d%lqur@ﬁﬁ%’fwas carried out in

tet rak| s(et hyl am no)si l.a s nt hesi zed accordin he et hod of Exanpl e

33 at T otedhnr @wg{l%rrqs.l%g ARFle G XG5t gvaaﬁlpgélw sofdeahst AW al | omed t o

react at 50C f r t wo Fhggurs The eactl,gaﬁ% product 10 was centrifuged in a

nitrogen BEPEH ?‘B’ese ?éqsét%la@é O%L % B fqui d. The solid was washed

twce with tol The sol ution was concentrated and purified by
M@S

distillat reduced pressure. Tris(ethylam no)(diethylam no)silane

t hus obtaigqe?d was s b'. cteij to elenentary analysis to confirmthat the
conpound CbiEfraten CRlIYSORAMBPPCRT0y T H 120 10% (12.14%, and N:

oo 1 oA B R A AN
eestecieo ok 16 i e o g e e e st el
RTINS R L L
using 2 dehoelno(unrel ALl gt Be S0 L ko Lie, T AT MaS LR ed o
L 50 i SECPERHE TEAE MGl SRR ST G ADFRE ARG
solution was cooled to room temperature and the solid components were removed by
15  filtration to obtain a solution of the magnesium compound. 150 ml of the magnesium
compound solution was added dropwise over four hours at 5°C to a homogeneous
solution which was prepared from 240 ml of hexane, 5.4 g of tetrabutoxytitanium, and
61.4 g of tetraethoxysilane in a 500 ml round bottom flask equipped with a stirrer, of
? which the internal atmosphere had been sufficiently replaced with nitrogen gas.  After
20  the reaction, the mixture was stirred for one hour at room temperature. The resulting
reaction solution was filtered at room temperature to remove a liquid portion. The
resulting solid was washed eight times with 240 ml of hexane, and dried under reduced
pressure to obtain a solid product. 8.6 g of the solid product was added to a 100 m!
round bottom flask equipped with a stirrer, of which the internal atmosphere had been
25 sufficiently replaced with nitrogen gas, followed by the addition of 48 ml of toluene and

5.8 ml of diisobutyl phthalate. The mixture was reacted for one hour at 95°C.  Next,

the liguid portion was removed by filtration and the solid residue was washed eight
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25 according to the nethod of Exanple 33 at -10C while stirring. After
the addition, the mxture was reacted at 60C for three hours. The
reaction product was centrifuged in a nitrogen streamto separate a solid
fromliquid. The solid was washed twce with toluene. The solution was
concentrated and purified by distillation under reduced pressure.

Bi s( et hyl amenwjthids idicdtdiytrmm mdles maaneg tHus! abitbhiengd.46asal sidijsebtted t o

el enentary analysis to confirmthat the conmpound consists of C 55.23%
(55. 33% , phithaldi2, 80%2(812l 88Snivanetrithl@idesvets @2dediods fludker dihantthe

percent ages of the parentheses 5are theoretical values. (Exanple 41)
<Synt hesi mixfrearasneasiddan 85 4o fipeightibours.  Aftgy thhresstiomdhesblid wisk i n whi ch
the internal atnosphere was sufficiently replaced with nitrogen gas was
char ged wicphrag@l fram 8fe laquicHit %50C uwvashad bFice whilitAgl rat ¢ftohwi) end 02086 treaedn 1/ 50
mL). The solution was cooled to -10C while stirring and 50 m of a THF
sol uti®n withBuydte Qﬁdii}EbWM}Bbalaiﬂe)and/agni;lrmwtlgﬁdalddgdumde@plw' ®|eusi ng a
dripping funnel. After the addition, the m xture was reacted at 40C for
two hour sconditiing es gbayk. Mihs edstlting selidbwes wesheglleight fimes it 48ad! dirhexhics
manner was added dropwi se to a flask cooled to -10C, which contained 50
m of a Ofibgedundddedio cihinarrelid ohtatysionomyfond in the form of a powder. The

tetral ci s(nmet hyl am no) sil ane synthesized in the same manner as in Exanple
33. Aft er cortient adtianivonin thieolid satalys componash e gnalyzed @@l fomditabe Bdur s.  The
resulting reaction mxture was concentrated to about one half of the

ori gi nal w¢Yume under reduced pressure at roomtenperature, and the solid
was separated fromliquid by centrifugation in a nitrogen stream The

sol i dléas <Reepiretion of pedymgniZatios catilysifand poljerrsizationg” sol vent 20 was
evaporated fromthe sol ution under reduced pressure and the resulting
product was pufipblyeesrizgtien eatalystavas preparedend pebimseidatorewss pasticdrod 1y el d
was 50% which was equivalent to the theoretical val ue.

Tri s( met hiiesamnasanpenngty Esanpledaexrspsior piag thseligsetalyseepmreieslubj ected to
el ementary analysis to confirmthat the conpound consists of C 49.41%
(49. 499 , Prapared abang, ( The oovlts argsHoWR pEabdads (25. 659, wherein the

25per cent a}ges of the parentheses are theoretical values. (Exanple 42)
<Synt hesi §E¥mpieriNosi | ane conpound> A three-necked flask of which
the internal atposphere was sufficiently purged w th nitrogen gas was
chargéd with 8 ngfanbef eXpeiFeHatdn %PIE?PP%WW&?%?‘H&X@EP@@fﬁBFenéi‘ng the

dii sopropylamne in a nitrogen streamand cogpled to -10 ile stirring.
50 m of EEafign Wye fempenehiont 1 Miopuss o5 hedes ‘(‘f@lﬂg%&gﬂowly added to

t he above(ﬁfa'n‘fp%‘f@)

A solid catalyst component was prepared, a polymerization catalyst was
prepared, and polymerization was carried out in the same manner as in Example 9,
20 except that tris(methylamino)-t-butylsilane was used instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 5.
(Example 21}
A solid catalyst component was prepared, a polymerization catalyst was
prepared, and polymerization was carried out in the same manner as in Example 9,
25  except that bis(methylamino)-di-t-butylsilane was used instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 5.

(Example 22)
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5 solution containing diisopropylam ne using a dripping funnel. After the
addition, the m xture was heated to 50C and reacted for two hours,
thereby obtaining a slurry of My salt of diisopropylam ne Next, a

t hree-necked flask of which the internal atnosphere was sufficiently
purged with nitrogen gas was charged with 50 mM of a toluene solution
contai ni ng 0. 04 sohdl cahlytiobpyRédons Prdang, h PoBnitiiziRgentdyst easn and cool ed
to -10C 10 while stirring. All the anount of the above-nentioned slurry
of My sal prephred] dandoptyamyizatidmeayasrisl owliy tirdded mginegasintxampla® f unnel
to the toluene solution containing tetranethoxysilane. After the

addi ti on, etdept thmodis(irethwdaninerl eldhéxyiG0opamglsilaroiadisad inskwat of enper at ur e
for three hours. The solvent was evaporated fromthe sol ution under
reduced pbrésiwiananylidyckpomtiylsilpmeod itk refults are shown in Table 5.

15(di i sopropyl am no)tri net hoxysilane was purified by distillation under
reducesl p(lessupde23)A slurry containing My salt of methyl am ne was prepared
by the reaction of 0.09 nol of BuMgCl and an equi nol ar anount of

met hyl am ne acéeold ngalyst dohgponeithved padpatedaapblnidfization dutadgst mesked 1 ask
of which the internal atnosphere was sufficiently purged with nitrogen
gas was chepaed, asltpolynireizhiddruenecantdidbutan tieonteimiamgr £ 0¥ xaoiplad, 20
(diisopropylam no)trinmethoxysilane in a nitrogen stream and cooled to

- 10C whi | except thei bigmethyddmino yeycioht:aidthexydsiBnd Yasnbedahstdbdd sfal t  of

met hyl am ne was sl owy added dropwi se using a dripping funnel to this

sol uti on. bA{dtierlarhine )dddidpemglsilidee MAhetresudts washgwadudhbly Sheat ed and
reacted at 60C for five hours. After the reaction, a solid was separated
by centri {lrgaiplodd) n a nitrogen stream The solid was washed twice with
20 25 nmol of toluene and added to the solution. The sol vent was

evapor at ed f r orh sohié catelysit doorponautevaspechaceld a poyseuraticnchtilyst wasi n pr oduct
of tris(nmethylam no)diisopropylam nosilane was purified by distillation
under r edptepdred pmdgwimecrizaBorawaeeantied aft ie terrameanannanad ipdixamplh® conpound
was found to consist of C 49.42% (49.49%, H 12.11% (12.00%, and N

25. 45% ( 28x@Hvthat hib(ethelamindet-uylssehutalydancofas ised pesteadiciieses are
theoretical values. (Exanple 43) 5The sanme experinment as in Exanple 9 was
carri ed obis(cteslaspo)dieyclapsitylyilaed. r dibsireulie atpydhawinnn [8hlE &ne obt ai ned in
Exanpl e 33 instead of bis(ethyl am no)dicyclopentylsilane. The results are
shown 1§ n txAmple25) Exanpl e 44) The experiment was carried out in the sane
manner as in Exanple 43, except that the anobunt of hydrogen gas used for
preparing the pol ﬁéaﬁabfa&qogm%smwagﬁglremmﬂ,@@pmeﬁ@amcaﬁﬁbﬂwﬁyneri zation

reaction was decreased to 11 from4 1. The results are shown in Table 6.
prepared, and polymerization was carried out in the same manner as in Example 9,

except that bis(methylamino)-di-4-methoxyphenylsilane was used instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 5.
20  (Example 26)
A solid catalyst component was prepared, a polymerization catalyst was
prepared, and polymerization was carried out in the same manner as in Example 9,
except that bis(methylamino)thexylmethylsilane was used instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 5.
25 (Example 27)
A solid catalyst component was prepared, a polymerization catalyst was

prepared, and polymerization was carried out in the same manner as in Example 9,
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(Exanpl e 45) The same experinment as in Exanple 9 was carried out, except
for using 0.13 15 mmol of bis(t-butylam no)bis(diethylam no)silane
obtained in Exanple 34 instead of 0.26 mml of

bi s(et hyl am no) di cycl opentyl silane. The results are shown in Table 6.
(Exampl e 46) . The sanme experinent as in Exanple 9 was carried out,
except foexeppt gt bistaethylemingpdidecahydronaphthylsilane was used instead of

bi s( per hydr oqui nol i no) bi s(di et hyl am no) si | ane obtai ned i n Exanple 35

i nst ead 2@15@3@@@@06#@01@1611@.1%1@@@-hyTlﬁrﬁwét)sarf‘cs}@M@ﬁ@rTﬁweéi-'| ane. The
results are shown in Table 6. (Exanple 47) The sane experinent as

i n Exanpl B 28hr ri ed out, except for using 0.13 nmmol of

tris(ethylam no)di-t-butylam nosilane obtained in, Exanple 36 instead of
0.26 mol of bifsPédipia mﬁﬂnéywwﬁw?@iamg EeTiZREOR eI H &V a8r e shown i n
Table 6. 25 (Exanp] e 48) . The sanme experinment as in EExarr*?l e 9 was
carri e of¥ep C@}gltpqujper%apﬁ@“@_s ¢HTigRENt ighe same manner as in Example 9

bi s(di-t-butyl am no)bi s( et hyl am no)si | ane obtajned.ip Exanple 37 instead
of 0.26 mmptﬁwtmsgp%tﬁmmﬁ %@%ﬁeésﬂéul%ﬁémsw@f Ingtad OE'he results are
shown in Table 6. (Exanple 49) The same experinent, as in Exanple 9 was
carri ed O@ES,(G@QE@H’EO)‘P&Y”J?‘E@WZS)”@P‘R Tﬁﬁ)‘FS‘B‘fS%re shown in Table's. "

bi s( et hyl 2m no) bi.s(per hydr, oi soqui nol i no) sil ane obtai ned in Exanpl e 38
5i nst ead ?30’@13%6“\‘%@4‘3%1?1@6? s(et hyl am no) di cycl opentyl silane. The results

are shown in Table 6. (Exanple 50) The sane experinment as in
Exanpl e 9 was éa?oilidéﬁt f?o%%’ébrt‘”?%?feﬂ?ﬁ%& POIYIECTHARPD gitalyst was

10 0. 38 miBHbaist BICKATHAPRSFaF LR ORI ST AR TSGR ar o shown
12 S TERT gl T5RR SR B
gl R e C e R TR
Table 6. (Comparative Example 2)
A solid catalyst component was prepared, a polymerization catalyst was
15  prepared, and polymerization was carried out in the same manner as in Example 9,
except that bis(diethylamino)dimethoxysilane was used instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 4.
(Comparative Example 3)
/ A solid catalyst component was prepared, a polymerization catalyst was
20 prepared, and polymerization was carried out in the same manner as in Example 9,
except that diisopropylaminotriethoxysilane was used instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 4.
(Comparative Example 4)
A solid catalyst component was prepared, a polymerization catalyst was
25  prepared, and polymerization was carried out in the same manner as in Example 9,

except that tris(dimethylamino)methoxysilane was used instead of

bis(ethylamino)dicyclopentylsilane. The results are shown in Table 4.
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15 (Exanpl e 52) The sanme experinent as in Exanple 9 was carried
out, except for using tris(nmethylam no)(t-butylethylam no)silane obtained
in Exanple 41 instead of bis(ethylam no)dicyclopentylsilane. The results
are shown in Table 6. (Exanple 53) 20The sane experinent as in Exanple 9
was carried out, except for using tris(methylam no)diisopropylam nosilane
obt ai ned {(Gonktpeaatpled&xdiplen®t ead of bi s(et hyl ami no) di cycl opentyl sil ane. The
results are shown in Table 6. (Exanple 54) The sane experinment as in
Exanpl e 17 wasAcali¢ taalysebmpenad ptas prapatsl, mgol@Berization catalyst was

tetraki s(net hyl am no? sil ane obtained in Exanple 33 instead of

bi s( et hy| pmpared.dind polyoparatydnsivistagicdiing in ek naanpesdsamiixampledhl e 6.
(Exampl e 55) The sane experinent as in Exanple 18 was carried out,
except f oexceplthy aydohewyim¢thpidimsthon sy waesedmstdadefl i n Exanpl e 33

i nstead of bis(ethylam no)dicyclopentylsilane. The results are shown in
Tabl e . bise ng@ljcysiphentzlatancawngdhd padpmerzation tieam extendad Sroprens ed
out, except for using tris(nmethylam no)(diethylam no)silane instead of

bi s( et hy| aerrioiwh byuws.opBre rgsdisiazg showminglablsslul t s are shown in Table 7.
(Exanpl e 57) The same experinment as in Exanple 9 was carried out, except
for usi ng(Erempls 2Dnet hyl am no) (di - 4- met hoxyphenyl anmi no) si | ane i nst ead of

bi s(et hyl am no) di cycl opentyl silane. The results are shown in Table 7.
(Exanpl e S8ynthesis of aminosilane compound>

Bis{methylamino)dicyclopentylsilane was synthesized in the same manner as in
10 Example 1, except that methylamine was used instead of ethylamine. The yield was
82.5%. This product was confirmed to be bis(methylamino)dicyclopentylsilane by the
elementary analysis. The elementary analysis confirmed that the compound consists
of C: 63.53 % (63.65%), H: 11.56% (11.57%), and N: 12.35% (12.37%) wherein the
percentages of the parentheses are theoretical values.
15 (Example 30)
<Synthesis of aminosilane compound>
Bis(n-propylamino)dicyclopentylsilane was synthesized in the same manner as
in Example 1, except that n-propylamine was used instead of ethylamine. The yield
3 was 82.5%. This product was confirmed to be bis(n-propylamino)dicyclopentylsilane
20 Dby the elementary analysis. The elementary analysis confirmed that the compound
consists of C: 68.03% (68.02%), H: 12.15% (12.13%), and N: 9.90% (9.91%) wherein
the percentages of the parentheses are theoretical values.
(Example 31)
<Preparation of polymerization catalyst and polymerization>
25 A solid catalyst component was prepared, a polymerization catalyst was
prepared, and polymerization was carried out in the same manner as in Example 9,

except that bis(methylamino)dicyclopentylsilane prepared in Example 29 was used
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The sanme experinent as in Exanple 9 was carried out, except for using
tris(methyl am no) (di cycl ohexyl am no)sil ane i nstead of 15

bi s(et hyl am no) di cycl opentyl silane. The pol ynerization results are shown
in Table 7. (Exanple 59) Bul k pol ynerization of propyl ene was
carried out under the sanme conditions, except for using

bi s( met hyinateiheol) Bs(sihylamingdaytiopgisidans. | ibe esadltodre shown in Table 4.

bi s( et hyl am no} di cyel opentyl silane. The polynerization results are shown
in Tabl e (ExappleIBlanpl e 60) Bul k pol ynerization of propylene was carried
out under the sane conditions as in Exanple 9, except for using

bi s( met hyFReparal i ef(ppéymerinabds ogalysicing pelysiergaiéor nst ead of

bi s(et hyl am no) di cycl opentyl silane. The pol yneri zation results are shown
in Table 7. 25Apehideaitlestaeinponent wagprapayse) 4 pelyingaration cetalyst vpy| ene was
carried out under the sanme conditions as in Exanple 9, except for using
t ri s( et hyPERed Ppp ephynerisrisByUATEIToNo) U it Bissapa stasaer asfin Example 9,

bi s( et hyl am nt(é}qdi cycl opentyl silane. The_polynerization results are shown
in Tabl e gxceptethatrhii(e-pegnylamino)dicykpeutisileneduenanehin Bxample B wapredo was
carried out, except for using tris(nmethylam no)(cycl ohexyl am no)sil ane

i nst ead ofsBpi e slethytamine)itiyelpperspieang silbarrsbltsie showy efablati on
results are shown in Table 7. (Exanple 63) The sane experinent as
in Exanpl Exmpes3Parried out, except for using

(et hyl am no) (et hyl am no) di i sopropyl si |l ane i nstead. of

bi s( et hy| aRyHesH o weliwsdarssosmpaund™ The pol ynerization results are shown
in Table 8. 10 (Exanple 64) i The sane experinent as in Exanple 9 was
carri ¥ out, e&él@tﬁ@-ﬂﬁ@@d@@plﬁ@qumped with a stirrer, of which the internal atmosphere

(et hyl am no) (n-.pr opyl am no) di i sopropyl sil ane instead of

bi s( et hy| %3F flieipricieplsest itk drigh pitrogpegasorphen st Wiéhar esul t s are shown

in Table 8. (Ex | e, 65). 15The sa experi nent__as i Ex I was
carri ed Ogglqy(d@@@pxidgqehagllu% SO ut{{)% toh?ene: 100 ml) conta?ning g.gpmcﬁ 0%

bi's (o1 hy | EBHIEH e IO RS T kgt & PHEPES Py Sk RALSIOA Pd0iC s TR Shown

in Table gdlut&o?(%u%n?(%b ml) containing 0.2 mol of silicon tetrachloride was slowly added

15  dropwise from a dripping funnel for 30 minutes, while stirring the mixture. The
reaction was exothermic and a white precipitate which contains hydrochloride of amine
was produced simultaneously with dripping.  After the addition, the mixture was
allowed to cool to room temperature. Then, the mixture was heated to 40°C and
reacted for one hour.  After the reaction, the reaction mixture was filtered in a nitrogen

20 gas atmosphere and the solid components were washed with 10 mli of toluene, thereby
separating a solid from liquid.

The resulting toluene solution was concentrated under reduced pressure at 50°C
to a volume of one fourth of the original volume, and 150 ml of dehydrated/deoxidized
n-heptane was added.  The mixture was cooled to 10°C and allowed to stand overnight

25  torecrystallize a solid. The precipitated needle-like crystals were collected by

filtration and dried under nitrogen gas atmosphere to obtain tetrakis(methylamino)silane.

Based on the weight of crystals, the yield of first recrystallization was confirmed to be
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The sanme experinent as in Exanple 9 was carried out, except for using

20( met hyl am no) (n- propyl am no) di cycl opentyl sil ane i nstead of

bi s(et hyl am no) di cycl opentyl silane. The polynerization results are shown
in Table 8. (Exanple 67) The sanme experinent as in Exanple 9 was
carried out, except for using (methylam no)(ethylam no)t-butylethylsilane
i nst ead oﬁO%dea@ etshdueandsrubiiied ¢ ssend yesisiadinelioTing thotephiing zasiabn
results are shown in Table 8. (Exanple 68) The sane experinment as in
Exanpl e 9weesadsad.r i Bk pigld beesve p%f oAsagrsigt of elementary analyms the

(et hyl am no)(n prop | am no) t - butyl et hyl sil ane i nstead

bi s(et hyl aﬂmn ﬂ%bﬁfi&m%ﬂnﬁmﬁ 3293e0 p140e) H: dPidho @@s?@%)sa@rlé shown
in Table % | e The sane ex eriment as in Exanple 9 was carried
out exce@?7 &(3%.8%{@ i‘?fétnﬁw aw%weépﬁwemmmsqreﬁwpwf@ﬁh\éth@si nst ead
of bi séet hyl am_no) di cycl opentyl sil ane. The pol ynerization results are
shown ¢n 1834X Exanpl e 70) The sanme experinment as in Exanple 9
was carried out, except for using

(et hy| aniREyesipplopyinasiane FopeUNsidt yl si | ane instead of 10

bi s(et hyl arni no) di cycl opentyl silane. The polynerization results are shown
in Table 8. (BExXufigske! whych the mtemaﬂe@aw@wwswﬁ@mnthfspurgpdexwr@gm was
carried out, except for usin

(et hyl amgﬁ%)veﬁcfer@éwl&hﬁ thay ef 2 fligspe spiuHeny eenpining QA aal pEt-bufylagrine

bi s(et hyl am no) di cycl (f)(gentyl silane._ The poIHérrerl zation results are shown
in Tabl e 80d $&leeantple Wit stirring. Gl ghrs HEGobHIoReAntiEng B2mambl e 9 was
carried out except for usin

(et hyP amiEWIgr-wiss laﬁfi%i)talt%f( saodrduohBiopIvring adiipingsfugagl. oAfter the
' Tabl & 000l gctply st er s D5 R A B A ) OB 8 e
carried Olcjzgmp ete t%gg‘egc?lgn usNex%, a flask of which the internal atmosphere was sufficiently
purged with nitrogen gas was charged with 50 ml of a toluene solution containing 0.1
mol of tetramethoxysilane and cooled to -10°C while stitring. A slurry of Mg salt of
15 t-butylamine obtained by the above reaction was slowly added using a dripping funnel.
After the addition, the mixture was gradually heated and reacted at 50°C for three hours.
The produced solid was separated from liquid by centrifugation in a nitrogen stream.
The solid was washed twice with 20 ml of toluene and added to the solution. The
solvent was evaporated under reduced pressure. The residue was distilled under
20 reduced pressure to purify bis(t-butylamino)dimethoxysilane which is the main product.
A flask of which the internal atmosphere was sufficiently purged with nitrogen
gas was charged with 50 ml of a toluene solution containing 0.1 mol of ethylamine and
cooled to -10°C while stirring. 60 ml of a THF solution containing 0.1 mol of BuMgCl
was slowly added to the cooled solution using a dripping funnel.  After the addition,
25  the mixture was gradually heated and reacted at 20°C for two hours to complete the

reaction. Next, a flask of which the internal aimosphere was sufficiently purged with

nitrogen gas was charged with 50 m! of a toluene solution containing 0.05 mol of
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(et hyl am no) (et hyl am no) bi s(di et hyl am no) sil ane i nstead of

bi s(et hyl am no) di cycl opentyl silane. The polynerization results are shown
in Table 8. (Exanple 74) The sane experiment as in Exanple 9 was carried
out, except for using 25 :

bi s(met hyl am no) ( n- pr opyl am no) (di et hyl am no) si | ane i nstead of

bi s( et hylEsti-holytingyeidopeshoxpisdaneaand. cotled tpel O/Fpvhileatiing. r esslhtrg ofine shown
in Table 8. (Exanple 75 <Synt hesi s of am nosil ane conpound> A
flask i n mhitah of ivée satitcd etwlanainerobipined &y wWessabout téagiiemwhyslpwhl aided wit h

hi ghly pure nitrogen gas was charged with a THF sol ution of nethyl am ne.
The sol utusing adripraesfuadelito theripluene eduterdcantdiewgne sol uti on of

comercial |y available butyl lithium in 5 an anount equinolar to

et hyl ani nds(t-haslapisoudimeiberersilags. nghfzer dhd gsisiitian, thermigturomiab ecasier vt P&

After the addition, the tenperature was gradually increased to 50C and

t he misxt ulor fopsdovisac T beipfodrcadse i oies senasatedbabentafughtion ip agfitrpganhi um sal t
of net hyl am ne Another flask in which the internal atnosphere was

suf fi ci ensitegmy eghgeelid wit washed tivice pathethint pblghisng ard sdded énthegelitiant h a
toluene solution of bis(nmethoxy)di-t-butylsilane (a 10 commercially

avai | abl el wéieet yasevaphrajgdsindeoteducadpressaret o Toeresithig wasdlisibled enddrur ry of
lithiumsalt of nethylam ne, in an amount 2.1 tines nol of the

bi s( met hosegyasd-nressureye s fibes(t-birizlagtiombis(defbplaming)ilina whichj is thegpaipn a
nitrogen stream After the addition, the tenperature was gradual

i ncr easedPrafiérts has pirsaulio clgmeniasaanabis therpmppypd ey found (@ sonsist Pﬁé? t he
reaction, the reaction nmxture was filtered in a 15 nitrogen atnosphere
and t He s31- 30 Eohptnedt: d2viele(Wak¥ekdand Nn2 b3S wdl] .5 Hmpamteran theo| uene,

t hereby separating a solid fromliquid. The sol vent was evaporated from
the sol utPBeeniagss ohibe pasentheyes arctheoretical yplgs hy| ani no) di -t - but yl si | ane was
purified by distj]Jlation under reduced pressure. The boiling point of the
conpound mp to be 68C/5 mtHg. The yield was 86.5% This product
was confirgﬁgﬁ%oﬁge 20 5is(nethy|&$ino)di-t-butylsiIane by 1HNWVR, IR
and the eF B RS SICCOmRENET enent ary anal ysis confirned that the

T TEHES R e e
e g ool g B BT S BRI PRRPEB T L
o 2490 by B AR SRS R ER ORI SAELLIPEIS |
G NE IR R T MR T S
the same 5 QP é {oih?erlllsc scaﬂ%ti})r? cc%%&%rqﬁ'llg%.& m-(l)_f‘(%l‘b%s(%er]w}&r%q&%ol%o%&%]ethoxysilane
and cooled to -10°C while stirring. Next, 110 ml of the slurry-like reaction mixture
20  containing 0.1 mol of Mg salt of diethylamine was slowly added to the above solution
using a dripping funnel.  After the addition, the mixture was reacted at 60°C for six
hours. The produced solid was separated by centrifugation in a nitrogen stream. The
solid was wagshed twice with 20 ml of toluene and added to the solution. The solvent
was evaporated under reduced pressure. The residue was distilled under reduced
25 pressure to purify bis(perhydroquinolino)bis(ethylamino)silane which is the main
product. As a result of elementary analysis, the compound was found to consist of C:

67.20% (67.29%), H: 11.30% (11.29%), and N: 14.25% (14.27%), wherein the
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Nunber of protons Peak position (ppn) Proton of CH3 on t-butyl group 18
0.9763 to 0.9565 (nultiplet) Proton of nethyl group of nethylam no group
6 2.5813 (singlet) Proton of NH of ethylam no group 2 0.2000 (broad
singlet) 5 (Exanple 76)
percentages of the parentheses are theoretical values.
(Example 36)
<Synthesis of aminosilane compound:>
A three-necked flask of which the internal atmosphere was sufficiently purged
5  with nitrogen gas was charged with 80 ml of a toluene solution containing 0.05 mol of
di-t-butylamine in a nitrogen stream and cooled to -10°C while stirring. 50 ml of a
THF solution containing 0.05 mol of BuMgCl was slowly added to the above toluene
solution containing di-t-butylamine using a dripping funnel. After the addition, the
mixture was heated to 40°C and reacted for two hours, thereby obtaining a slurry of Mg
10 salt of di-t-butylamine. Next, a three-necked flask of which the internal atmosphere
was sufficiently purged with nitrogen gas was charged with 50 ml of a toluene solution
containing 0.05 mol of tetramethoxysilane in a nitrogen stream and cooled to -10°C
while stirring.  All the amount of the above-mentioned shurry of Mg salt of
di-t-butylamine was slowly added using a dripping funnel to the toluene solution
15  containing tetramethoxysilane. After the addition, the mixture was heated to 50°C and
reacted at the same temperature for four hours. The solvent was evaporated from the
solution under reduced pressure and the main product of
(di-t-butylamino)jtrimethoxysilane was purified by distillation under reduced pressure.
A three-necked flask of which the internal atmosphere was sufficiently purged with
20  nitrogen gas was charged with the toluene solution containing 0.03 mol of
(di-t-butylamino)trimethoxysilane in a nitrogen stream and cooled to -10°C while
stirring.  In the same manner as in Example 35, a slurry containing 0.09 mol of Mg salt
of diethylamine synthesized from diethylamine and BuMgCl was slowly added to the
above toluene solution containing 0.03 mol of (di-t-butylamino)trimethoxysilane using
25  adripping funnel. After the addition, the mixture was gradually heated and reacted at

50°C for four hours. After the reaction, the solid was separated from the solution by

centrifugation in a nitrogen stream, washed twice with 20 ml of toluene, and added to
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A polynerization catal yst was prepared and pol yneri zati on was carried out
In the sane nmanner as in Exanple 9, except for using
2,2-di (isobutyl)-1, 3-di net hoxypropane instead of di-n-butyl phthalate.
The results are 10 shown in Table 4. (Exanple 77) A polynerization
catal yst was prepared and pol ynerization was carried out in the sane
nmanner adhg splEiginp(Tde golvenicugstevhparaigd iliogn diesplwjipn ander gednced pressei nat e
S 6 o and the main producl of tha(eihyTaminoydi-+-busylamminasiane was purifed oy © T 0

distillation under reduced pressure.  As a result of elementary analysis, the compound

was found to consist of C: 58.30% (58.27%), H: 12.41% (12.58%), and N: 19.25%

5 (19.42%), wherein the percentages of the parentheses are theoretical values.
(Example 37)
<Synthesis of aminosilane compound>
A slurry of 0.1 mol of Mg salt of di-t-butylamine was prepared in the same

synthesis method of Example 36. Next, a three-necked flask of which the internal

10 atmosphere was sufficiently purged with mitrogen gas was charged with 50 mi of a
toluene solution containing 0.05 mo! of tetramethoxysilane in a nitrogen stream and
cooled to -10°C while stitring. 100 ml of the above-mentioned slurry of 0.1 mol of Mg
salt of di-t-butylamine was slowly added using a dripping funnel to the toluene solution.
After the addition, the mixture was reacted at 60°C for four hours. After the reaction,

15  the solid was separated from the solution by centrifugation in a nitrogen stream, washed
with 20 ml of toluene, and added to the solution. The solvent was evaporated from the
solution under reduced pressure and the main product of
bis(di-t-butylamino)dimethoxysilane was purified by distillation under reduced pressure.

A slurry (80 ml) of 0.08 mol of Mg salt of methylamine was synthesized by the reaction

20 of methylamine and BuMgCl from in the same manner as in Example 36. A
three-necked flask of which the internal atmosphere was sufficiently purged with
nitrogen gas was charged with a toluene solution containing 0.04 mol of
bis(di-t-butylamino)dimethoxysilane in a nitrogen stream and cooled to -10°C while
stirring. 80 ml of the above-mentioned slurry of 0.08 mol Mg salt of methylamine was

25  slowly added using a dripping funnet to this solution.  After the addition, the mixture

was gradually heated and reacted at 70°C for five hours.  Afier the reaction, a solid was

separated by centrifugation in a nitrogen stream. The solid was washed twice with 20
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mol of toluene and added to the solution. The solvent was evaporated under reduced
pressure and the main product of bis(di-t-butylamino)bis(methylamino)silane was
purified by distillation under reduced pressure. As a result of elementary analysis, the
compound was found to consist of C: 62.48% (62.73%), H: 12.41% (12.87%), and N:
16.20% (16.26%), wherein the percentages of the parentheses are theoretical values.
(Example 38)
<Synthesis of aminosilane compound>

A three-necked flask in which the internal atmosphere was sufficiently replaced
with nitrogen gas was charged with 50 ml of a THF solution containing 0.05 mol of
ethylamine. The solution was cooled to -10°C and 5 ml of a hexane solution of Bul i,
in an amount equimolar to ethylamine (0.01 mol/ml solution), was added dropwise to
obtain Li salt of ethylamine. A heptane solution containing 0.025 mmol of
bis(perhydroisoquinolino)dimethoxysilane which was cooled to -10°C was added
dropwise to the reaction mixture. After the addition, the mixture was gradually heated
and reacted at 50°C for two hours.  After the reaction, the produced solid was
separated from liquid by centrifugation in a nitrogen stream. The solid was washed
twice with heptane. The washing liquid was added and the solution was concentrated
under reduced pressure. The concentrate was analyzed by gas chromatography to
observe, in addition to three peaks due to the residual solvent and cis, trans structural
isomers of bis(perhydroisoquinolino), a peak which is presumed to be due to a very
small amount (1 to 2%) of mono-substituted derivative. As a result of purification by
distillation under reduced pressure, bis(ethylamino)bis(perhydroisoquinolino)silane was
obtained. The elementary analysis of the resulting compound confirmed that the
compound consists of C: 67.41% (67.29%), H: 11.10% (11.29%), and N: 14.11%
(14.27%), wherein the percentages of the parentheses are theoretical values.
(Example 39)

<Synthesis of aminosilane compound>
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A three-necked flask in which the internal atmosphere was sufficiently replaced
with nitrogen gas was charged with 50 ml of a THF solution of diethylamine (0.1
mol/50 mi). The solution was cooled to -10°C while stirring and 100 ml of a THF
solution of BuMgCl (0.1 mol/100 ml) was slowly added dropwise using a dripping
funnel. After the addition, the mixture was reacted at 40°C for two hours to complete
the reaction. A slurry of Mg salt of diethylamine obtained in this manner was slowly
added to 50 ml of a 0.09 mol/50 ml toluene solution of tetrakis(ethylamino)silane
synthesized according to the method of Example 33 at -10°C while stirring.  After the
addition, the mixture was allowed to react at 50°C for two hours. The reaction product
was centrifuged in a nitrogen stream to separate a solid from liquid. The solid was
washed twice with toluene. The solution was concentrated and purified by distillation
under reduced pressure. Tris(ethylamino)(diethylamino)silane thus obtained was
subjected to elementary analysis to confirm that the compound consists of C: 41.32%
(51.67%), H: 12.10% (12.14%), and N: 23.98% (24.10%), wherein the percentages of
the parentheses are theoretical values.
(Example 40)
<Synthesis of aminosilane compound>

A three-necked flask in which the internal atmosphere was sufficiently replaced
with nitrogen gas was charged with 100 ml of a THF solution of diethylamine (0.1
mol/50 ml). The solution was cooled to -10°C and 200 ml of a THF solution of
BuMgCl (0.1 mol/100 ml) was slowly added dropwise using a dripping funnel. ~ After
the addition, the mixture was reacted at 40°C for two hours to complete the reaction.
A slurry of Mg salt of diethylamine obtained in this manner was slowly added to 50 ml
of a 0.09 mol/50 ml toluene solution of tetrakis(ethylamino)silane synthesized
according to the method of Example 33 at -10°C while stirring. ~ After the addition, the
mixture was reacted at 60°C for three hours. The reaction product was centrifugeci ina

nitrogen stream to separate a solid from fiquid. The solid was washed twice with
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toluene. The solution was concentrated and purified by distillation under reduced
pressure. Bis(ethylamino)bis(diethylamino)silane thus obtained was subjected to
elementary analysis to confirm that the compound consists of C: 55.23% (55.33%), H:
12.30% (12.38%), and N: 21.49% (21.51%), wherein the percentages of the parentheses
are theoretical values.
(Example 41)
<Synthesis of aminosilane compound>

A three-necked flask in which the internal atmosphere was sufficiently replaced
with nitrogen gas was charged with 50 ml of a THF solution of t-butylethylamine (0.05
mol/50 ml). The solution was cooled to -10°C while stirring and 50 mi of a THF
solution of BuMgCl (0.05 mol/50 ml) was slowly added dropwise using a dripping
funnel. After the addition, the mixture was reacted at 40°C for two hours. A slurry of
Mg salt of t-butylethylamine obtained in this manner was added dropwise to a flask
cooled to -10°C, which contained 50 ml of a 0.05 mol/50 ml {oluene solution of
tetrakis(methylamino)silane synthesized in the same manner as in Example 33. After
the addition, the mixture was reacted at 50°C for two hours. The resulting reaction
mixture was concentrated to about one half of the original volume under reduced
pressure at room temperature, and the solid was separated from liquid by centrifugation
in a nitrogen stream. The solid was washed twice with 15 ml of toluene. The solvent
was evaporated from the solution under reduced pressure and the resulting product was
purified by distillation under reduced pressure. The yield was 50%, which was
equivalent to the theoretical value. Tris(methylamino)(t-butylethylamino)silane thus
obtained was subjected to elementary analysis to confirm that the compound consists of
C: 49.41% (49.49%), H: 12.01% (12.00%), and N: 25.61% (25.65%), wherein the
percentages of the parentheses are theoretical values.
(Example 42)

<Synthesis of aminosilane compound>
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A three-necked flask of which the internal atmosphere was sufficiently purged
with nitrogen gas was charged with 80 ml of a toluene solution containing 0.05 mol of
diisopropylamine in a nitrogen stream and cooled to -10°C while stirring. 50 ml of a
THF solution containing 0.05 mol of BuMgCl was slowly added to the above toluene

5  solution containing diisopropylamine using a dripping funnel. After the addition, the
mixture was heated to 50°C and reacted for two hours, thereby obtaining a slurry of Mg
salt of diisopropylamine. Next, a three-necked flask of which the internal atmosphere
was sufficiently purged with nitrogen gas was charged with 50 ml of a toluene solution
containing 0.05 mol of tetramethoxysilane in a nitrogen stream and cooled to -10°C

| 10 while stirring.  All the amount of the above-mentioned slurry of Mg salt of
diisopropylamine was slowly added using a dripping funnel to the toluene solution
containing tetramethoxysilane.  After the addition, the mixture was heated to 50°C and
reacted at that temperature for three hours. The solvent was evaporated from the
solution under reduced pressure and the main product of
15  (diisopropylamino)trimethoxysilane was purified by distillation under reduced pressure.
A slurry containing Mg salt of methylamine was prepared by the reaction of 0.09 mol of
BuMgCl and an equimolar amount of methylamine according to the method of Example
36. A three-necked flask of which the internal atmosphere was sufficiently purged
j with nitrogen gas was charged with the toluene solution containing 0.03 mol of
20  (diisopropylamine)trimethoxysilane in a nitrogen stream and cooled to -10°C while
stirring. A slurry containing 0.09 mol of Mg salt of methylamine was slowly added
dropwisc using a dripping funnel to this solution.  After the addition, the mixture was
gradually heated and reacted at 60°C for five hours.  After the reaction, a solid was
separated by centrifugation in a nitrogen stream. The solid was washed twice with 20
25 mol of toluene and added to the solution. The solvent was evaporated from the
solution under reduced pressure and the main product of

tris(methylamino)diisopropylaminosilane was purified by distillation under reduced
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pressure. As a result of elementary analysis, the compound was found to consist of C:
49.42% (49.49%), H: 12.11% (12.00%), and N: 25.45% (25.65%), wherein the
percentages of the parentheses are theoretical values.

(Example 43)

5 The same experiment as in Example 9 was carried out, except for using
tetrakis(methylamino)silane obtained in Example 33 instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.

(Example 44)
The experiment was carried out in the same manner as in Example 43, except
10 that the amount of hydrogen gas used for preparing the polymerization catalyst and
carrying out the polymerization reaction was decreased to 1 1 from 4 1. The results are
shown in Table 6.
(Example 45)
The same experiment as in Example 9 was carried out, except for using 0.13
15 mmol of bis(t-butylamino)bis(diethylamino)silane obtained in Example 34 instead of
0.26 mmo] of bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.
(Example 46) |
The same experiment as in Example 9 was carried out, except for using 0.13
ol of bis{perhydroquinolino)bis(diethylamino)silane obtained in Example 35 instead
20 of 0.26 mmol of bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.
(Example 47)
The same experiment as in Example 9 was carried out, except for using 0.13
mmol of tris(ethylamino)di-t-butylaminosilane obtained in Example 36 instead of 0.26
mmol of bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.
25  (Example 48)
The same experiment as in Example 9 was carried out, except for using 0.13

mmo} of bis(di-t-butylamino)bis(methylamino)silane obtained in Example 37 instead of
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0.26 mmol of bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.
(Example 49)

The same experiment as in Example 9 was carried out, except for using 0.13
mmol of bis(ethylamino)bis(perhydroisoquinolino)silane obtained in Example 38
instead of 0.26 mmol of bis(ethylamino)dicyclopentylsilane. The results are shown in
Table 6.

{Example 50)

The same experiment as in Example 9 was carried out, except for using 0.13
mmol of tris(ethylamino)bis(diethylamino)silane obtained in Example 39 instead of
0.26 mmol of bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.
(Example 51)

The same experiment as in Example 9 was carried out, except for using 0.13
mmol of bis(ethylamino)bis(diethylamino)silane obtained in Example 40 instead of 0.26
mmol of bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.
(Example 52)

The same experiment as in Example 9 was carried out, except for using
tris{methylamino){t-butylethylamino)silane obtained in Example 41 instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.

(Example 53)

The same experiment as in Example 9 was carried out, except for using
tris(methylamino)diisopropylaminosilane obtained in Example 42 instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.

(Example 54)

The same experiment as in Example 17 was carried out, except for using
tetrakis(methylamino)silane obtained in Example 33 instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.

(Example 55)
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The same experiment as in Example 18 was carried out, except for using
tetrakis(methylamino)silane obtained in Example 33 instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.

(Example 56)

The same experiment as in Example 9 was carried out, except for using
tris(methylamino)(diethylamino)silane instead of bis(ethylamino)dicyclopentylsilane.
The results are shown in Table 7.

(Example 57)

The same experiment as in Fxample 9 was carried out, except for using
tris(methylamino)(di-4-methoxyphenylamino)silane instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 7.

(Example 58)

The same experiment as in Example 9 was carried out, except for using
tris(methylamino)(dicyclohexylamino)silane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 7.
(Example 59)

Bulk polymerization of propylene was carried out under the same conditions,
except for using bis(methylamino)bis(t-butylamino)silane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 7.
(Example 60)

Bulk polymerization of propylene was carried out under the same conditions as
in Example 9, except for using bis(methylamino)bis(perhydroisoquinolino)silane
instead of bis(ethylamino)dicyclopentylsilane. The polymerization results are shown
in Table 7.

(Example 61)
Bulk polymerization of propylene was carried out under the same conditions as

in Example 9, except for using tris(ethylamino)(perhydroisoquinolino)silane instead of
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bi s(et hyl am no) cycl ohexyl cycl opentyl sil ane ounpspCnodopAap(onur epitpa) 2R

bi s(et hyl am no) di cycl opentyl silane_aur pspcrnodopi CoT(oununi na) 2R

cycl ohexyisteshylphndiopdetvdopesivislane. blls(milpténdation msplds aetshovay &1 Tahke7.

di i sopropyl am notri et hoxysilane tris(dimnmethylam no)nethoxysil ane

aur psXxo apat upi xonopi o bi s(met hyl armi no) di cycl opentyl si | ane

bi s(n- propyl ani no) di eycl opentyl silane Dbi s( et_hgl am no) di cycl opentyl si | ane

bi s( et hyl ami ndjdisee pxnseintopt a3 indirampisA s earried out, except for using
tris(methylamino)(cyclohexylamino)silane instead of

5  bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 7.

{Example 63)

The same experiment as in Example 9 was carried out, except for using
(methylamino){ethylamino)diisopropylsilane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.

10 (Example 64)

The same experiment as in Example 9 was carried out, except for using
(methylamino)(n-propylamino)diisopropylsilane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.
(Example 65)

15 The same experiment as in Example 9 was carried out, except for using
(methylamino)(ethylamino)dicyclopentylsilane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.
(Example 66)

The same experimenf as in Example 9 was carried out, except for using

20 (methylamino)(n-propylamino)dicyclopentylsilane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.
(Example 67)

The same experiment as in Example 9 was carried out, except for using
(methylamino)(ethylamino)t-butylethylsilane instead of

25  bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.

{Example 68)

The same experiment as in Example 9 was carried out, except for using
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(methylamino}(n-propylamino)t-butylethylsilane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results arc shown in Table 8.
(Example 69)

The same experiment as in Example 9 was carried out, except for using
(methylamino }(ethylamino)di-t-butylsilane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.
(Example 70)

The same experiment as in Example 9 was carried out, except for using
{methylamino)(n-propylamino)di-t-butylsilane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.
(Example 71) |

The same experiment as in Example 9 was carried out, except for using
(methylamino)(n-propylamino)(t-butylamino)ethylsilane instead of
bis(ethylaminoe)dicyclopentylsilane. The polymerization results are shown in Table 8.
(Example 72)

The same experiment as in Example 9 was carried out, except for using
{methylamino)(n-propylamino)bis(isoquinolyl)silane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.
(Example 73)

The same experiment as in Example 9 was carried out, except for using
(methylamino)(ethylamino)bis(diethylamino)silane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.
(Example 74)

The same experiment as in Example 9 was carried out, except for using
bis(methylamino)(n-propylamino)(diethylamino)silane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.

(Example 75)
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<Synthesis of aminosilane compound>

A flask in which the internal atmosphere was sufficiently replaced with highly
pure nitrogen gas was charged with a THF solution of methylamine. The solution was
cooled to -10to 0°C and a hexane solution of commercially available butyl lithium, in
an amount equimolar to ethylamine, was slowly added using a dripping funnel while
stirring.  After the addition, the temperature was gradually increased to 50°C and the
mixture was reacted for two hours to obtain a slurry of lithium salt of methylamine.
Another flask in which the internal atmosphere was sufficiently replaced with highly
pure nitrogen gas was charged with a toluene solution of bis(methoxy)di-t-butylsilane (a
commercially available product) which was cooled to -10to 0°C, and the above shurry
of lithium salt of methylamine, in an amount 2.1 times mol of the
bis{methoxy)di-t-butylsilane, was slowly added using an injector in a nitrogen stream.
After the addition, the temperature was gradually increased and the mixture was reacted
at 70°C for four hours.  After the reaction, the reaction mixture was filtered in a
nitrogen atmosphere and the solid components were washed with a small amount of
toluene, thereby separating a solid from liquid. The solvent was evaporated from the
solution and the main preduct of bis(methylamino)di-t-butylsilane was purified by
distillation under reduced pressure. The boiling point of the compound was found to
be 68°C/5 mmHg. The yield was 86.5%. This product was confirmed to be
bis(methylamino)di-t-butylsilane by 'H-NMR, IR, and the elementary analysis. The
elementary analysis confirmed that the compound consists of C: 62.33% (62.54%), H:
12.98% (13.12%), and N: 12.02% (12.16%) wherein the percentages of the parentheses
are theoretical values.

In addition, the IR spectrum had absorption by N-H stretching vibration typical
to a secondary amine in the neighborhood of 3400 cm™.  The position attributable to
protons obtained from the chart of "H-NMR spectrum and the spectrum intensities are

as shown in Table 3. The results of these analyses support that the compound obtained
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was bis(methylamino)-t-butylsilane. 'H-NMR and IR were measured under the same

conditions as in Example 1.

TABLE 3
Type of proton Ng;g?grrls()f Peak position (ppm)
Proton of CHj on t-butyl group 18 Olgzriift?p?é%s 6
Proton of methyl group of methylamino group 6 (351211;)
Proton of NH of ethylamino group 2 (bmgfgg)glct)

) (Example 76)

A polymerization catalyst was prepared and polymerization was carried out in
the same manner as in Example 9, except for using |
2,2-di(isobutyl)-1,3-dimethoxypropane instead of di-n-butyl phthalate. The results are

10 shown in Table 4.
(Example 77)

A polymerization catalyst was prepared and polymerization was carried out in
the same manner as in Example 9, except for using diethyl 2,3-n-propylsuccinate
instead of di-n-butyl phthalate. The results are shown in Table 4.

15
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| NDUSTRI AL APPLI CABI LI TY When used as a catal yst conponent for
pol yneri zati on of ol efins, the novel am nosilane conpound and specific
am nosi | ane conpounds of the present invention can highly nmaintain
stereoreqgularity and yield of the polynmers and can exhi bit excellent
hydr ogen response when conpared with the general catal ysts. Therefore,

ow ng to the[capabiTjty gf fefuc¢ing fheé dnount of hydrogen used for the
pol yreri zat i (Jn\agd hi gh..gatal yst —fGh i a,mtﬁa catal yst i s expected not
only to prodycg Ppalypretyis Eor cdnpR | B9esiat| a | ow cost, but also to be
useful in the nuf act uire of ol efiin polymeris having high functions.
CLAIMS [ ai m1]l _An-pmingsi| ahe [canpound [repréesented by the foll ow ng
general formyl ahél), R:LZ%;i (INHR2) 2({1) | wherlein RL are i ndependently a

| i near or brg d @l kY~ gsloapshayivwpg=3.{j@ Bb=carbon atons or a

cycl opent yl g;%@), -ahd E@Q%S =ai | 8|1y 39&&%.2 Cl ai m 2] The

ami nosi | ane donpaund| a¢cqgrdj ng tlo |claim 1, the am nosil ane conpound bei ng
bi s( et hyl ammo—jdicyt¢cogentyisitameror—his{—et hyl am no

)diisopropyl 5ilape. [ C %_i m Jr A catéallx.m for polynerization of

ol efi ns conpr|i Giag ¥ A | & bl 154 at|af y&t Sdehpanent cont ai ni ng magnesi um
titanium a halo¥eri?| antP|an €l gt /6h| dofgr=|c8npound, the el ectron donor
conmpound being a dicarboxyljc|agid diestar,| (B) an organoal um num
conpound reprlesentled| by tlhel fol llowi ng generjal {fornmula (3), and an

ani nosi | ane donpeund| K¢priesent g (\py\otth_e._g‘o%lcqy\/i ng general formula (2),
R6pAl B. p(3) V\m:egeigj t\i%gagq g kylogeoyp Sheying 1 to 4 carbon atoms, Q
i s a'hydrogen atom of a “Hal ogen |atjom and pi 1§ a real nunber that
satisfies 0<p—3—R3-S(NRARS) 44, (2) lwheriein R3 is/are independently a
| i near or brarmched a kal grbUJ havi ng 1 tio 20| carbon atons or a

cycl oal kyl grigup,= LS V. g t L.$ a linear or branched al kyl
group having |E- (ﬁ’n%bgrégéo%%}%ér:b %0% 1, or 2, provided that,
when n is O, ! EE\RA?R%“ amag-t elii~ |NR 16! & per hydr oqui nol i no group or
a perhydr oi sdguPigl T nd | gr|clp; | 31 “gme| NRARS" ditbng four NR4RS is a
secondary am grioup iin R4 ji st a driogen atom [d ai m 4]

The catal ysb @ecorgimgrt 1 reretm—the solid catal yst conponent
(A is obtaﬁned byl causin a ngs; ceppound that is a nmagnesium
di hal i de orma di al kokyregnesi u ’ a¥al ent titani um hal ogen
conpound, qﬁd (c) lawedi % X id EE/to come in contact with
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[ C ai m 5] A process for producing an ol efin polymer conprising

pol yneri zing one or nore olefins selected from ethyl ene, propyl ene, and
1-butene in the presence of the catalyst according to claim3 or 4.

[ C ai m 6] The process for producing an ol efin polynmer according to
claim5, wherein the olefin is propyl ene.

The molecular weight distribution was measured only for polymers prepared in
Examples 13, 15, 16, 21, 23, 27, 31, 32, 46, 47, 48, 49, 52, and 60, and Comparative
Example 1. It can be seen from the above results that polymers with high
stereoregularity can be obtained in a high yield and excellent hydrogen response can be
obtained by using an aminosilane compound in the polymerization. It was also found
that some aminosilane compounds can broaden the molecular weight distribution of the

resulting polymer.

INDUSTRIAL APPLICABILITY
When used as a catalyst component for polymerization of olefins, the novel
aminosilane compound and specific aminosilane compounds of the present invention
can highly maintain stereoregularity and yield of the polymers and can exhibit excellent
hydrogen response when compared with the general catalysts. Therefore, owing to the
. capability of reducing the amount of hydrogen used for the polymerization and high
catalyst activity, the catalyst is expected not only to produce polyolefins for common

use at a low cost, but also to be useful in the manufacture of olefin polymers having

high functions.
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CLAIMS

[Claim 1]
An aminosilane compound represented by the following general formula (1),
R':Si(NHR?), (1)

wherein R' are independently a linear or branched alkyl group having 3 to 5 carbon

atoms or a cyclopentyl group, and R? is an ethyl group.

[Claim 2]
The aminosilane compound according to claim 1, the aminosilane compound

being bis( ethylamino )dicylcopentylsilane or bis( ethylamino )diisopropyisilane.

[Claim 3]
A catalyst for polymerization of olefins comprising (A) a solid catalyst

component containing magnesium, titanium, a halogen, and an electron donor
compound, the electron donor compound being a dicarboxylic acid diester, (B} an
organoaluminum compound represented by the following general formula (3), and an
aminosilane compound represented by the following general formula (2},

R%AIQ3., (3)
wherein R® is an alkyl group having 1 to 4 carbon atoms, Q is a hydrogen atom or a
halogen atom, and p is a real number that satisfies 0<p <3,

R%SINRR®) 4 (2)
wherein R® is/are independently a linear or branched alkyl group having 1 to 20 carbon
atoms or a cycloalkyl group, R* is a hydrogen atom, R® is a linear or branched alkyl
group having 1 to 3 carbon atoms, and nis 0, 1, or 2, provided that, when n is 0, two
NR*R® among four NR*R® are a perhydroquinolino group or a perhydroisoquinoline
group, or one NR*R® among four NR*R® is a secondary amino group in which R*is a

hydrogen atom.

74



[Claim 4]

The catalyst according to claim 3, wherein the solid catalyst component (A} is
obtained by causing (a) a magnesium compound that is a magnesium dihalide or a
dialkoxymagnesium, (b) a tetravalent titanium halogen compound, and (c) a

dicarboxylic acid diester to come in contact with each other.

[Claim 5]
A process for producing an olefin polymer comprising polymerizing one or more
olefins selected from ethylene, propylene, and 1-butene in the presence of the catalyst

according to claim 3 or 4.
[Claim 6]

The process for producing an olefin polymer according to claim 5, wherein the

olefin is propylene.
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