DESCRI PTI ON AM- NOSI LANE COVPOUNDS, CATALYST COMPONENTS AND CATALYSTS FOR
OLEFI N POLYMERI ZATI ON, AND PROCESS FOR PRODUCTION OF 5 OLEFI N POLYMERS
W TH THE SAME TECHNI CAL FI ELD The present invention proposes a novel

am nosi | ane conpound, particularly a novel organosilicon conpound which
does not include an Si-OR bond which was 10 indi spensable as an olefin
pol yneri zation catal yst conponentDHE&RIPIIHOYeneral 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 usin t he catal yst conponent and the catal yst. 15 BACKGROUND
ART A sol iAMBaDallysNE PRAYDE.pABARY 51§ GRMRESENTS ANDAOATALYSA'S

el ectron donor conpound, and a hal ogen as essential conponents used for
pol yrrer i zat FOR @EEBINPOREMISRIZATEINp A PROEHSEF QR ERNIGEAION Qhe art. A
| arge nunber of nethods for ol ymeri zing or copolynerizing olefins in

t he ppfesence of a cat al yStEFdrPQ EMER&E%EHWI‘SME on conprising 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-57-633 10) and Patent Docunent 2 (JP-A-57-633 11) propose a

met hod f dEGHEY FIBlAY olefins with three or nore carbon atons, in which
a catal yst conprising a conbination of a magnesium conpound, a titanium
conmpound, and Tap pRBew Rt Praposesadmyelainagiana gompsindopatiselady ias used.
However, because these nmethods are not necessarily satisfactory for

pr oduci ngow¢lgrgapositierreesrenpund whiah dose net inpludean SyRRMasdgvhichpedvenent  of
t hese met hods has been desired. 1 Patent Docunment 3 (JP-A-63-3010)

pr opd§es indisngneablesss aardelin padymerdzation calpbysi campnoneRigispd Bpganersé. The

catal yst conprises a solid catal yst conponent, obtained_ by processing a
powder prieshnelegies.agiradyst remrenept ulgnestalyshiornelynerirtipe of P@éﬂb&(‘yhlpb

the aminosilane compound is used, and a process for producing olefin polymers using

the catalyst component and the catalyst.

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.



acid diester, an aromatic hydrocarbon, and a titanium halide with heat,
an 5 organoal um num conpound, and an organosilicon conpound. Patent
Docunent 4 (JP-A-1-315406) proposes another catalyst for olefin

pol yneri zation and a nethod for polynerizing olefins in the presence of
this catalyst. The catalyst for olefin polynerization conprises a solid
cat al yst conpBalent Deguarsat iﬁ]ﬂjﬁ-ﬁkéﬁﬂﬁ) pepresesustiersit ond & imgthod feont ai ni ng

di et hoxymagnesi um and_an al kyl benzene to 10 cone in contact with titanium
t et r achl pelymerizingpeanyiaget hehe eipssisommrisesqpusadidwietalysperrrgneat, ohgingd
chloride, and causing the resulting solid product to come in contact with
titani unby PECEEH apdvater produprs fspra dehdkowt magnesiuky b arpesis, diggiboxylic

or ganoal um num conpound, and an organosi]icon conpound. All of the
above- dedef idissBr.gamerapticr ydrserbogi &l tiaaiug balidsadthchoat apn results in 15
inproving catalytic activity to the extent of permtting dispensing with
‘an ash- r ergvelumguEpcqraRound Asdian reaosiligen coreRIMdes such as chl ori ne and
titaniumfrom forned polyners, . inpraving the yield of steregregular

pol ymer s, andpﬁ%?%%%“éﬂlﬁ%ﬁr]i“@ gapﬂ&ﬁ) prpasspanpthepeatalyst fgr ddefin ng

pol ymeri zation. However, there is a demand far continued_ |nprovenent of
such a caphimpggationgngaanethed fog pelymcsigiigadcting in gha mesace ok thisyaialyshr e used
in a vari gty of %gpl i éati ons _ including forned products such as vehicles
and housdReryalypider pleln aplymerrtis: comppiesd srildcatayiy compeonent mieatsd B¥ oduct s
are manufactured by nelting polyner powders produced by polynerization,
pel | et i zFHEMESUTRINSER lwﬁlcigﬁ?@ﬁa}ma& diethrrmagnespan ged aealkylberaese i oduct s

usi ng_various nolds. .In manufacturing formed products, particularly, 25
| ar gtgf’ pr GORIE ﬂ%é%g}'«;qt Hjtl@é’g%‘ﬁnhﬁ?}%ﬁ{?l@lg&rf_e?%@gIql‘f(t%{sfﬁl’%lqnéai“ﬁ{)}”ﬁgl a%i: e
soneti mes require o have high. fluj.qi e .owrate: MER). In
parti cul &fid cfgltjﬂ”df’ﬁ’éldﬁﬁﬁx%%ée6?5%B6§t301138 119Fom¢ 1 ARt AR hg of a
2 ot hod (G HPDUEE HE PEGEROr e PR e dRoUB e VB g PRt a8 | |
a met hod >

obt ai ni ng an ohefi n- based t hernopl astic el astomer (hereinafter referred
to as " TPBHOFRCOLLODEOY Y meri zati on reactor, and obtaining the TPO

directly int tﬁl (?f%llé/ a orvie—Z egcjn ad rggl%%l%chnologies have attained certain results in

15  improving catalytic activity to the extent of permitting dispensing with an ash-removal
step for removing catalyst residues such as chlorine and titanium from formed polymers,
improving the yield of stereoregular polymers, and improving durability of catalytic
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 various 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



wi t hout addi ng a separatel y-produced copolyner, that is, in so-called
"manufacture of a 5 reactor-nmade TPO by direct polynerization", a nelt
flowrate of 200 or nore is denmanded in a honopol ynerization stage in
order to produce a finished product with a high nelt flowrate and to
ensure easy injection nolding. A nunber of studies to increase the nelt
f1 ow rat echidie rextariat, it akwtingl ot jgbdiRlgy eapefuhain by ambudthest pajuyee forhave
been undertaken. 10 The nelt flow rate greatly depends on the nol ecul ar
wei ght obbthininppmml olefar-based kherinnglastia glastdrpchr (hgemaitsr Emedab by “BRi0F&dnas a
nol ecul ar wei ght regulator for polynmers during polynerization of

pr opy! enecopatytdrizatibmstaatocend abtaarige thg D dirgetlyfin Mhedrodgeertdation tesotak | y
added to produce | ow nol ecul ar wei ght polynmers having a high nelt flow
rate. Hovbvanddinge sqpaatelytyrodicededpaymar, Wt oh incsrcabled dodedfactsrd of t ed
because pressure 15 resistance of the reactor is |imted for the sake of
safety. teactor-tede i BOdgdlizect polgmerizatiouiita oélt Aydragehn 200 ovaporisphase

pol ymeri zation, the partial pressure of nononers to be pol ynerized has
to be dedemasledin # bsmbpailngetizatian sthge irearsler forprpdusd adinishied prodiibewillse of a
| ar ge anpbunt of hydrogen al so brings about a problemof cost. As a

met hod f bighswili/flow raté asd forapbiireepsyHajestion DoblimentA suhin® EGtRIB40 16662)
proposes a nmethod of producing a polynmer having a high nelt flow rate
and hi ghirsteasebe ewpll fow tate bhile siangaiaingdnglostedosgolaritybyf thdypoljmenhdva

Si (OR )3(NRZR3) as a catal yst conponent for polynerization of olefins.
However , beracmdsdekenese net hods are not necessarily satisfactory for
basically solving the above problenms of TPO production by direct

pol yAa®ri zat i odhe meidloverningreatbsleptndshaactbe metdsolis weight pEthe pabsiared.
(Patent Docunent 1) JP-A-57-633 10 (Clainms) (Patent Docunent 2)

JP- A- 57- beRdustiyChuiregen is generalyaaddedacametecuiay weibpreglagg for galymasss)
(Patent Docunent 4) JP-A-1-315406 (Cl ainms) (Patent Document 5) WO
2004- 166 6nriggpdymejzation 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)



Therefore, an object of the present invention is to provide an

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

pol ynmeri zati on of ol efins capable of excellently maintaining
stereoregularity and yield of the polyner and capable of producing

ol efin polyners having a high nmelt flowrate with a given anount of

hydr ogen(PaexcBbtwenint By it-ageh 30 8 (dnse), and a nmet hod for producing an

ol efin polymer using the catal yst conponent or the catalyst. 10

DI SCL OSUREte@FDTEEN N ERNTHAON 31 idBruEHaizisy cunst ances, the inventors of the
present invention have conducted extensive research. As a result, the

i nvent or @ateavBodisad ve Ml 280406@12 (Cldilng) ani nosi | ane conpound whi ch has a
secondary am no group, but has no Si-OR 15 bond and found that this
conpound has 'Hutrefoeean kbjovirnidke preseie nyentoat ialty ptoviderauommenosilahor ol ef i n
pol yneri zation (al though many organosilicon conpounds having two or nore
Si - OR bosudspduade tdayst komponens, and dustahishfor palyateyztti@onfpdefastcepide obl ef i n
“polynmerization, no such al kyl ami nosilane conpounds have been known), and
that a ecathdnfiytmiiotaimeg fteromegulsoty ad yatldbite pobmporedtamblypefi si ng
magnesium titanium a 20 hal ogen, and an el ectron donor conpound, an

or ganoal pnoilwing clefip pulydiersaimedingeehigh avedd flaw kapt aithraggvdraareound rpound havi ng
a specific structure is nore suitable than comonly known catal ysts as a
cat al yst hydopgenl(eXdeHengdiydrogen raponsa), afithe sethiddifgr pysucingve olefig potymdre

conpl etion of the present invention. Specifically, the invention (1)

provi desusng tricatolyst comeponompu didcatdyttesent ed by 25 the fol l owing fornul a
(1); RI2Si(NHR) 2 (1) 4 wherein R represents a |linear or branched al kyl
groupl having 3 to 5 carbon atons or a cyclopentyl group, two R s being
either the sane or different, and R2 represents a nethyl group or an

et hyl gr PIMCLBSURE QF €HEANYENEWRIY on furt her provides a catal yst

conponent for olefin ] . ] ,
In such circumstances, the inventors of the present invention have conducted

extensive research. As a result, the inventors have discovered a novel
alkylaminosilane compound which has a secondary amino group, but has no Si-OR

15  bond and found that this compound has not been known as a useful catalyst component
for olefin polymerization (although many organosilicon 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)



pol ymeri zation represented by the followng formula (2), R3HSI (NRARS) 4-n
(2) 10 wherein R3 represents a |inear or branched al kyl group having 1 to
20 carbon atonms, a cycloal kyl group or a derivative thereof, a vinyl
group, an aryl group, or an aral kyl group, two or nore Ras which may be
present being either the sane or different; R4 represents a hydrogen
atom a linear or branched al kyl group having I to 20 carbon atons, a
cycl oal kyl group or a derivative thereof, a vinyl group, an aryl group,
or an 15 whalelyR wpwugts & liocaoor henehddddkydtgi @ip hmiingoletops et attyes nga ei t her
the same or different; R5 represents a linear or branched al kyl group
havi ng 1 txlaenyheton, Biodks bemgeytbedhe kahe ondiffarsnt and Rjeenresaniswe t her eof
a vinyl group, an aryl group, or an aral kyl group, two or nore R5s which
may be pr&s@ndg%@p@gw@egmbyomhe sane or different; R4 and R5 may bond to
formaring; nis O or an integer from1l to 3; and at | east one of the
NRARS groups i $hapregnt seconenfuythanpmuidgs @ agalytremmosewrfor plafient i on
further provides a catalyst for olefin Polynerization formed from an
am nosi | apelyseripaiondepressnteddiytthelfdbpwitgiofmbladds,ng formul a (2) as an
essenti al conponent, 25 R3" Si (NR4R5) 4-n (2) wherein R3 represents a
| i near or branched al kyl group having 1 to 20 carbon atons, a 5
cycl oal kyl group or a derivagiye t hereof, a vinyl group, an aryl group,
or an aral kyl group, two oRe®ERHSIswhi ch may (BE present being either
the sane or different; R4 represents a hydrogen atom a linear or
branched al kyl group having 1 to 20 carbon atons, a cycloal kyl group or
a derivative theyeof, a vinyl group, an aryl group, or an 5 aralkyl
gr oup,10 t wevhereimBr epraentya linear s pragehask adlkod igroupdianngel oY carbos atems 2or
different; R5 represents a |linear or branched al kyl group having 1 to 20
car bon at eysioallsy! @yeupcualaidprivatijiegherees a yingeeiopnt dnayk grevim e angralkyhy|  gr oup,
an aryl group, or an arg k%! group, two or nopre R5s which may be present
bei ng” ei t BERPt i e aneredy s winfchapainke prreenkbringeithes hepwme onddfereitiRa ring; n
is O or an integer from1l to 3; and_at ]| east one of the NRARS groups is a
represents a hydrogen atom, 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
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



10 secondary am no group. Moreover, the present invention provides a
process for producing an olefin polyner, wherein polynerization of an

olefinis carried out in the presence of the catalyst for olefin

pol yneri zati on. The novel am nosilane conpound and the specific

am nosi | ane conmpound of the 15 present invention, when used as a

cat al yst ceimiosgtoupar adestativepdryofen ivizgl pronp, aearyl graumtoaian asellhil gher

stereoreqgularity and yield of the polynmer than commonly used catalysts,

and can pgodndworpoiry Res whizhinmy te presght ehg citheovhersatne onidifferents Ral |

anount of added hydrogen (hereinafter referred to as "hydrogen

r esponse" Jepresbigs ehpdrogeroatomga lineartoh brapalpatylkyltgyowpf havegulc toidf) ¢ameoramount  of
hydrogen used for the polynerization and 20 high catal yst activity, the

cat al yst atsmexpexsiadiyhgtovprokr y degvaiveduseofpavinl gounsarfasy! grooprwoanuse at a
l'ow cost, but also to be useful in the manufacture of olefin polyners

havi ngd hi galkiyligroup.ome.or BRIrER " DEBCRINRF leNprernThEn DRI NG 25cRirgiffareit; i s a

flowchart showi ng a process for preparing the catalyst conponent and

pol yner i zﬁ?rm\esclafb‘ allipsar agforanebedpalisglagmoun havang 1 tnl0 @rBESTONMSCECEDRLKY]

CARRYI NG QUT THE | NVENTI ON As exanpl es of the novel am nosilane conpound

of the prewenptor kderyative thereaf parpiophgtsup, @p raed emeupd oban alkyhpovp. twormti oned

formula (1) cap be given and as exanpl es thereof, 4 p

bi s( et hyl mwisB)sovitiph vep dapydseit| being, eitbesthe stipé andifieieadl:i K cpddpyhai bade, 5

and bi s(net hyl am no)di-t-butyl silane can be given. The %%cgss for

synt hesi zingrmagingrnos bt amiatageniyomndiod, andhet Ipast senol thaWhi groups & a

. expl ained. A C[l)ri mary ami no conpound such as nethylam ne or ethylamne in
a soll¥ensecopdgyy aparoegioihn a fl ask under an inert gas atnosphere. As the

solvent, a cyclic ether, a dialkyl ether, toluene, or a mxture of these

sol vents can bMagearen thempresenpinyertinn avigesppiosessiler pradudingaoiclncool ed to

-50 to 10C, and an ether saolution of a comercially available Gignard

reagent i Rolamen grin pejimetirationtad ap ipkefinyip perripd aui inghe presence of the

catalyst for olefin polymerization.
The novel aminosilane compound and the specific aminosilane compound of the
15  present invention, when used as a catalyst component for olefin polymerization, can
maintain a higher stereoregularity and yield of the polymer than commonty used
catalysts, and can produce a polymer having a high melt flow rate with a small amount
of added hydrogen (hereinafter referred to as “hydrogen response™). Therefore, owing
to the capability of reducing the amount of hydrogen used for the polymerization and
20 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.

BRIEF DESCRIPTION OF THE DRAWING
25 Figure 1 is a flowchart showing a process for preparing the catalyst component

and polymerization catalyst of the present invention.



conmpound or a hydrocarbon solution of alkyllithiumin an anmount equi nol ar
to the primary am no conpound is added dropwi se to the cooled primry
am no conpound solution using a dropping funnel while stirring. 15 After
conpl etion of the dropw se addition, the tenperature is gradually
increased and the reaction is carried out for several hours at a

t enper at UBESOMADE FOR CARKEING OUT THE INeENTION one of the hydrogen
atons of the primary amne is converted to My or Li to forma respective
metal salt, whAstxanspléspfahshorel ymidoailac donposind sf the dtdsemtdnvenNext , a

di al koxydi al kyl si | ane conpound (herei nafter DADAS conpound) is dissolved
20 i n a sanvenhdargreactdetby theabbdVvaskndened paedilav tlvaabs pivenend ander an
inert gas atnosphere. The solution is cooled to -50 to 10C. As exanpl es
of the sotaserplesftbered, bsGthilagind)dicyCARAS g bpobip@thytanuyic)diisoproindsijana,

di al kyl ether, and toluene can be given. Next, while stirring the DADAS
conpound =mml hit(nethylannecsli-tHbniyldlbng ben prdivary am ne netal salt prepared
above is added dropw se thereto under an inert gas atnosphere. In this 25
i nst ance, the &mopmtessfortsyethpsizingithe ammosiane tahpsaidtofitse prdjans irsention t Wi ce
t he nunber of noles of the DADAS conpound. After conpletion of the

dr opwi se @ddplhined, Alpeimareapanatonpeuind syrhad uadthylammeoe adethnandintde
reaction is carried out for several hours at a 7 tenperature of 40C or

hi gher. Afdlemt ispeepaeatiniadinsk ihdergmnaeragasditisosihdrec o ache sdlvert.ongrelisi ng a
nmetal al koxide is separated fromthe solvent by filtering under an inert
gas at nosthtrea diathyl bthem tadesrter off ungadtus e dreat samerps cndwsgivarhe 8ol i d
conponent is washed, and the wash liquid is added to the solution

porti dh. FhHeiegirepmd adhpladns cooled tre-58dd 107G ans apether srutian @\aapor at ed
under normal pressure or under reduced pressure in an inert gas

at nospher egmmengiall @ vartable e gmard ovagpnton e empentpgrinioledtohe pradaryechipe essur e
distillation. Qher than the above-nentioned reaction solvents,

hydr ocar beympmindent dydracitbers solutjer offedigdlithjunh sparsaneound aduimskariethend a

m xed sol vent of the above-nentioned solvents can be used. The structure
of the obpanAwdmERY ATBPIWKNdS eddedstippivisaite the codedpminagydntioo pympound
identification using a well-known analysis nmethod. As the catal yst
conponent sdteiongysits tdrpppipgdpinehwhbe stofinghe present invention, a

15 After completion of the dropwise addition, the temperature is gradually
increased and the reaction is carried out for several hours at a temperature of 40°C or
higher. In this reaction, one of the hydrogen atoms of the primary amine is converted
to Mg or Li to form a respective metal salt, which is in a slurry state in most situations.
Next, a dialkoxydialkylsilane compound (hereinafter DADAS compound) is dissolved

20 in asolvent and added to a flask equipped with a stirrer under an inert gas atmosphere.
The solution is cooled to -50 to 10°C.  As examples of the solvent for dissolving the
DADAS compound, a cyclic ether, a dialkyl ether, and toluene can be given. Next,
while stirring the DADAS compound solution, the slurry of the primary amine metal
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



conpound represented by the above-nentioned fornula (2) can be used. The
am nosi | ane conpound is a conpound having a nitrogen atomdirectly bonded
toa silicon atom In fornmula (2), when nis 1 or 2, R3is preferably a
| i near or branched 15 al kyl group having 1 to 12 carbon atons or a

cycl oal kyl group, two or nore Ras which may be present being either the
sane or didoterante;of RI°C or pigbéer ddiey the thyativogbn genwaaed apld] cdbpdnsnt
preferably a |inear or branched al kyl group having 1 to 3 carbon atons.
Al so, in céwprsingapmfal alifeeiders sepatpted fomdha sabvent b fifttoring NRIEREN dresigss ar e
preferably dial kylam no groups, perhydroquinolino groups, or

per hydr oi sepsPh&Eionby gconipsigabsepaiationproce?s, thissodd compenexRERBasheb@pd i s
preferably a secondary ami no group wherein the R4 thereof is a hydrogen
atom | n flerwashdiquid is addes toyikd eantan pagieen. v atlioselvest gpraparieabinidhe sajvteup
having a substituent and specifically, an al kyl-substituted cyclopentyl
gr oup, San poiorys ewpbeated undetineryel bisesuys oninsigpreduers rrassatediylandudstgast ut ed
cycl oheptyl group can be given as exanples. 25 As exanples of the

ani nosi | asnesshireuand thhemin tsgetioneredist s-nveified b selucedpieasuge diztitlation.

(al kylam no)trial kyl sil ane, (al kylam no)dial kyl cycl oal kyl si |l ane,

(al kyl am @iﬁwth@n e eheveomnpnionsd respidon godvaeis, Brdreedrben sgle¢riabuchiasi | ane, 8
(al kyl am no) (di al kyl am no) di al kyl si | ane, )

(al kyl ani §BylpkExandcrepians a)dhexank aad Rynixed spheent of the above-mentioned solvents

bi s(al kyl am no) di al kyl sil ane, bis akaIaqinq?aIkylcycloalkylsilane,

bi s(al kyl &t hoyedey dhe sfrugpmsiof heeobtained aminosilane compound can be determined

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

bi s( allRy| Rii¢rafifieatiandsingmd wdi@@%amalxﬁl%mp@ﬁé-,

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

di (al kyl ani no) disdhe pasalystyposippagis for defiepdywaiiraioamt s ripsnkipvertiona

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

di (cycl oalcRippawmdisPEseiied Bathr pbave-marioned farpmia () san hevsadky (T88| ane,
tris(al kyl am ng) cycl oal kyl silane, tri (al kyl am no)al kyl sj| ane,

tri(al kyl &mlmle%‘rmwﬁéﬁ 3 gprapoupnd havipg @@grwpa#ﬁrﬁ girsgtiihrandedioe 10

o gggf'kggg';?{)gggga;ghggg@aﬁ; B%: Shsrene1 67, WY pefersly AThnearox brahehed

tris Cl%d %ﬁlyll( érlo%rpﬁhg\ci)i)ng i16‘}:'0 I% lcgr orrll gtsoirrllsaor}%’ cycloalkyl group, two or more R?s which

may be present being either the same or different; R* is preferably a hydrogen atom; and
R’ is preferably a linear or branched alkyl group having 1 to 3 carbon atoms.  Also, in
formula (2), when n is 0, two out of the four NR*R’ groups are preferably dialkylamino
groups, perhydroquinolino groups, or perhydroisoquinolino groups, or one out of the

20 four NR*R® groups is preferably a secondary amino group 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,



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

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

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

bi s( per hydr oqui nol i no) bi s(al kyl am no) sil ane, 15

bi s(cycl oal kyl am no) bi s(al kyl am no) si | ane, tetra(al kyl am no) si | ane,
tri(al kyl éikyiahoiogdieyitydaminoxiidlkyleilane, (alkylamino)(dialkylamino)dicycloalkylsilane,
tri(cycloal kyl am no) di al kyl am nosi | ane,

di (di al kybaallnddmding adlikiylaibdneohisfallateanindjalitykopc bailoybsilang, al kyl ami no) si | ane,
di (al kyl - substi t ut ed- per hydr oi soqui nol i no) di (al kyl am no) si | ane,

di (al kyl - bisgmltyilamineiipetduiigi Diase dis(ally lama o (didkKynam)akylsildrene, and 20
di (cycl oal kyl am no) di (al kyl am no) si |l ane can be given. Anong these
conpounds pistligy| @hiop)(dimlgddndino ey tlopllnisitirs, Hidalkylamino)dialkylsilane,

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

bi s(al ky! ditalkplpmind)alicylcptibalksbilamedi(dkdéalnoydiarlontlylsilabeit yI met hyl si | ane,
bi s(al kyl am no) di cycl ohexyl si | ane, bi s(al kyl am no) cycl ohexyl net hyl si | ane,
25 bi s( al Kifbohratiglanmopbdbyiyitimendiptycidalkyidrane)alkyleycloalkylsilane,

bi s(al kyl am no) cycl opent yl cycl ohexyl si | ane,

bi s( per hydt(ojrmﬁhkulminp)tb%(cmal&vﬂmmGl)ldhllkylamm@)akylsgane

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

di (al kyl amsnﬁaikﬂﬂmjﬂm)qp‘énﬂvﬂss]ﬁhamle(alkyéhmmb)aikyésﬂan@) di i sopropyl sil ane,

di (al kyl am no)di -t-butyl silane, di(alkylamno)-t-butylethylsilane,

di (al kyI am(atkylmnlb@pwln@kﬁw@m teifey cloatkylaaikgJakiyisiledadi cycl ohexyl si | ane,

di (al kyl am no) cycl ohexyl met hyl si | ane, 5

di (al K9 aifeploalkdd oabgytsilpyd, )ﬂ@ralkss(\dkylamm)sﬂane

di (al kyl am no) cycl opent yl cycl ohexyl si | ane,

di (al kyl atisia ﬂmmﬁémwlatmqsulsm,mﬁcyod@lkyéammp)feﬂhylmamqsdm| ane,
tris(al kyl am no)al kyl silane, tris(alkyl am no)cycl oal kyl si | ane,

bi s(di al kgatsé.dwlﬂmbamngq)bns(@;kymm)sﬁamd@lkylammoms(alkylammo)sﬂane

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

bi s( per hy bistpesksioinesuinading)big(alkxlpmira)pilnsi | ane are nore preferable, with
still nore 10 preferable conpounds bei ng '
bi s(al kyl &praywieqringipert lﬁglgﬂaﬁﬁ%o)ﬂl%es(al kyl ani no) di i sopr opyl si | ane,

bi s(al kyI am no? di -t-butyl silane
bis(cyc 0a1kylam1no)¥ns(alkylammo)sﬂane tetra(alkylamino)silane,

tri(alkylamino)dialkylaminosilane, tri(cycloalkylamino)dialkylaminosilane,
di(dialkylamino)di(alkylamino)silane, dialkylaminotri(alkylamino)silane,
di(alkyl-substituted-perhydroisoquinolino)di(alkylamino)silane,
di{alkyl-substituted-perhydroisoquinolino)di(alkylamine)silane, and

20 di(cycloalkylamino)di(alkylamino)silane can be given.

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,



bi s(al kyl am no) -t-butyl et hyl silane, bis(al kylam no)-t-butyl nmet hyl sil ane,
bi s(al kyl am no) di cycl ohexyl si | ane, bi s(al kyl am no) cycl ohexyl net hyl si | ane,
bi s(al kyl am no) bi s(decahydr onapht hyl )si | ane, 15

bi s(al kyl am no) cycl opentyl cycl ohexyl si | ane,

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

bi s( per hynds(perhydrofiinaljrca(akgianinnm) kil kiphs,idi@HalanSpe)didyclopentslsjires of t he
above-nmenti oned am nosil ane conpound i ncl ude

tri s(met Wlaboylanupeeiibgpirepylsikae, ditallglaneinhididfutybilenty| si | ane, 20
tris(methyl am no) n-propyl silane, tris(methylam no)i sopropyl sil ane,
tris(met hf}'/(]aﬂcr}filami)m}bbmy cthylsalansg, di(alkslamsndytutyimsihivdolaoe.y| si | ane,
tris(methylam no)t-butylsilane, tris(methylam no)cyclopentylsilane,
tris(net hi;‘ldalalﬁim)x@),dfcdyg gyplsilanad(aliclarsiomsybiphewyilmethylisngresi | ane,
tris(ethyl am no)nethylsilane, tris(ethylam no)ethylsilane, 25 )

tri s( ét hydi@ytamyino)sk(@psahyiltoanehthylydlens diglkakintiog o xd ppapyitwilohenglsilane,
tris(ethyl am no)n-butylsilane, tris(ethylam no)isobutylsil ane,

tri s( et hydi@hyianisgsydpeesrithetlslee, tetrdksy(methylaarthosiiaigc| ohexyl sil ane, 10
tris(ethylam no)vinylsilane, tris(ethylam no)phenylsilane, :

t ri s( n- priopiplkatanod ekysilhed, tastelkylemirerchradipydilane.no) et hyl si | ane,
tris(n-propyl am no)n-propyl silane, tris(n-propylanm no)isopropyl sil ane,
Lri o(n- priofgiaiiansyabmlsy sminaslane diskapipA ki oy ioskueyds | ane, 5
tris(n-propyl am no)cycl opentyl sil ane, o

tris(n- prb;ﬁf/whmrmpwnolmékuy alivilamiao)silang &¢ mope pisjaraite.nvivstlymerd ane,
tris(isopropyl am no)nethyl silane, tris(isopropylamn no)ethylsilane,

tri s(l%omréggﬂb@rﬁqmoﬁmé& Bis(alipydaminp jdieyclopeptylsgyeani no) i sopr opyl si | ane,
tris(isopropylam no)n-butylsilane, tris(isopropylamno)isobutylsilane,
tris(i so&lag%mlwﬁewrw@w,@a(@hﬂm@)dl-vbutylsﬂane,

tris(isopropyl am no)cycl ohexylsilane, tris(i soprop%/‘ilda_m no) vi nyl si | ane,

tris(n-budi A Q)slopitd play kst anes Bis(alleyl e -bulyimehylpiAngt hyl si | ane,
bis(alkylamino)dicyclohexylsilane, bis(alkylamino)cyclohexylmethylsilane,
bis(alkylamino)bis(decahydronaphthyl)silane,

15  bis(alkylamino)cyclopentylcyclohexylsilane,
bis(perhydroisoquinolino)(alkylamino)alkylsilane, and
bis(perhydroquinolino)(alkylamino)alkylsilane.

Specific examples of the above-mentioned aminosilane compound include
tris(methylamino)methylsilane, tris(methylamino)ethylsilane,

20  tris(methylamino)n-propylsilane, tris(methylamino)isopropylsilane,
tris{methylamino)n-butylsilane, tris(methylamino)isobutylsilane,
tris(methylamino)t-butylsilane, tris(methylamino)cyclopentylsilane,
tris(methylamino)cyclohexylsilane, tris(methylamino)vinylsilane,
tris(ethylamino)methylsilane, tris(ethylamino)ethylsilane,

25 tns(ethylamino)n-propylsilane, tris(ethylamino)isopropylsilane,
tris(ethylamino)n-butylsilane, tris(ethylamino)isobutyisilane,

tris(ethylamino)cyclopentylsilane, tris(ethylamino)cyclohexylsilane,

10



tris(t-butylam no)nmethylsilane, tris(cyclopentyl am no)ethyl sil ane,
tris(cycl opentyl am no)i sopropyl silane, tris(cycl ohexyl am no)ethyl sil ane,
tris(cycl ohexyl am no)i sopropyl silane, tris(cycl ohexyl am no)benzyl sil ane,
15 tris(cycl ohexyl am no) phenyl sil ane, tris(cycl ohexyl am no)vinyl sil ane,
bi s(met hyl am no) (di met hyl am no) net hyl si | ane,

bi s( met hyiratatimojohioptigl bibam o Eatytantiad Jphaeylsilane,

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

bi s( met hyirafi-pepydinimm)metyidiland, tod(nerdppllaninajethyldane,

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

bi s( net hyir&mn-popylestimhipsemlvlont, dris(noyomtdnine jisemepylsilane,

bi s( met hyl am no) ( et hyl - n- but yl am no) et hyl si | ane,

bi s( met hyr&fi-pwpylertiyd nubilsilanetiisio)prepyhigio)iaehaitylsilane,

bi s(met hyl am no) (et hyl i sobutyl am no) net hyl si | ane, 25 _

bi s( mef hy résn-propylettigdoxdepepyl slangritmenrmeopaminojayelohexylsilane,

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

bi s( et hy lrés-popy ketag)v oy silepes frisfisepropy pmatciypediylsdage, 11

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

bi s( met hy rstiseroppyieming)akdsibine xyis@GsoprapytasingInspropylsilane,

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

bi s( et hy krestiseiopdameatopiyoranpyleJase Hyibdiopsmylangno)n-butylsilane,

bi s(met hyl ami no) (di et hyl am no) et hyl sil ane, ]

bi s( net hy kistiserppyteming)isewilsitanaoyistisppragiylaamias)cyclopentylsilane,

bi s( et hyl ani no) (di - n- propyl am no) et hyl si l ane, =

bi s( ma® hy rrsa&ﬁmypyl@mnwﬁcm%méylaamtﬁ wpmpysmigapinylsilane,

bi s(met hyl am no) (et hyl i sopr opyl am no) et hyl si | ane, 10

bi s( met hy trist-ho %mnwozammlweam%wy(huﬁsg}mrgmomlsﬂane,

bi s(met hyl am no) (et hyl - n- but yl am no} et hyl sil ane, .
tris(t-butylamino)methylsilane, tris(cyclopentylamino)ethylsilane,

tris(cyclopentylamino)isopropylsilane, tris(cyclohexylamino)ethylsilane,
tris(cyclohexylamino)isopropylsilane, tris(cyclohexylamino)benzylsilane,

15 iris(cyclohexylamino)phenylsilane, tris(cyclohexylamino)vinylsilane,
bis(methylamino)(dimethylamino)methylsilane,
bis(methylamino)(diethylamino)methylsilane,
bis(methylamino)(methylethylamino)methylsilane,
bis(methylamino)(di-n-propylamino)methylsilane,

20 bis(methylamino)(methyl-n-propylamino)methylsilane,
bis(methylamino)(methylisopropylamino)methylsilane,
bis(methylamino)(methyl-n-butylamino)methylsilane,
bis(methylamino)(ethyl-n-butylamino)methylsilane,
bis(methylamino)(ethylisobutylamino)methylsilane,

25 bis(methylamino)(ethyl-sec-butylamino)methylsilane,
bis(methylamino)(ethyl-t-butylamino)methylsilane,

bis(methylamino)(methylcyclopentylamino)methylsilane,

11



bi
bi

bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi

bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi

s( et hyl am no) (et hyl i sobut yl am no) et hyl si | ane,
s(met hyl am no) (et hyl - sec- but yl am no) et hyl si | ane,
s( et hyl am no) (et hyl -t -butyl am no) et hyl sil ane, 15
s( et hyl am no) (et hyl cycl opent yl am no) et hyl si | ane,
s( et hyl am no) (et hyl cycl opent yl am no) et hyl si | ane,
s( et hybamaibylamiatoliethioltgtlohentylamamediyhylbst,| ane,
s( et hyl am no) (et hyl cycl ohexyl am no) et hyl si | ane,
s( met hybiameibylinsehimeyhderchhergdamjdodmkmisilaz)

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

s( met hy biafmetbyléinswiisthylamiocheyylaminopyethylkitane,

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

s( met hybistreibylaingwbidimethyamaoietbyisyansi | ane,

s(met hyl am no) (i sobutyl am no) sec-butyl sil ane, 25
s( et hyb'aﬁhﬁbyléﬁlimbﬁﬂﬁqih)dwhmgﬁit@dmmw si | ane,

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

s( et hy btrhetbyleingadimathethploninrosthylsilangne, 12

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

s( et hy bistrieibylaingeb{di-pHaopiaoniopjtahelepe.si | ane,

s( et hyl am no) (i sobut yl am no) per hydr onapht hyl si | ane,

s( met hy bstrheibyleingudesthym-proprdmmmetyylsilingne, 5

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

s( met hy bafrheibylemits)ényethitisnpipey i) ¢thylsilane,

s( et hyl am no) (t-butyl am no) n- propyl si | ane,

s ( méf hy bistrmeibylemins)inysthykimb)tylemmophysilangne,

s(net hyl am no) (t-butyl am no) n-butyl sil ane, 10

s( et hy bistnetbyleminnltsihiyvinr hvwijleminobribylsitineane,

s(met hyl am no) (t-butyl am no)i sobutyl sil ane,
bis(methylamino)(ethylisobutylamino)ethylsilane,
bis(methylamino)}{ethyl-sec-butylamino)ethylsilane,
bis(methylamino)(ethyl-t-butylamino)ethylsilane,

15 bis(methylamino){methylcyclopentylamino)ethylsilane,
bis(methylamino)(ethylcyclopentylamino)ethylsilane,
bis(methylamino)(methylcyclohexylamino )ethylsilane,
bis(methylamino)(ethylcyclohexylamino)ethylsilane,
bis(methylamino)(isobutylamino)methylsilane,

20 bis(methylamino){isobutylamino)ethylsilane,
bis(methylamino)(isobutylamino)n-propylsilane,
bis(methylamino)(isobutylamino)isopropylsilane,
bis(methylamino)(isobutylamino)n-butylsilane,
bis(methylamino)(isobutylamino)sec-butylsilane,

25 bis(methylamino)(isobutylamino)isobutylsilane,

bis(methylamino)(isobutylamino)t-butylsilane,

bis(methylamino)(isobutylamino)thexylsilane,

12



bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi

bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi

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

s(nmet hyl am no) (t-butyl am no)t hexyl si | ane,

s(met hyl am no) (t-butyl am no) cycl opentyl sil ane, 15

s( et hyl am no) (t-butyl am no) cycl ohexyl si | ane,

s(net hyl am no) (t-butyl am no) per hydr onapht hyl si | ane,

s(nmet hyl am no) (t-butyl am no) adamant yl si | ane,

s( met hybam¢thyidmine)inobaiylamiac)cytbpémytitaneanm no) di et hyl si | ane,

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

s( et hy bafmethyldinidmobpplsnibargcloRéyliilageret hyl am no) di - n- but yl si | ane,
s(nmet hyl am no) di i sobutyl sil ane, bis(nethylam no)di-sec-butylsilane,
s( met hyba(metbylainirto)ebytykinianperhydrangpthilyilzoei no) di - n- neopent yl si | ane,
s( et hyl am no) di cycl opentyl silane, bis(nethyl am no)di cycl ohexyl sil ane,
s( met hy baniretbylaming)pssbhiylanpine)adarsaitaladane,

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

25 bi s§ meblsghethylae)nvefttbpiyhdremy)nséthylsidane,

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

s( met hy b(metbylsmmodiHbytytaningetiylslaee,

s(met hyl am no) sec- but yl et hyl si | ane,

s( met hy b(metbylmmito(tdbutlopeninypopylaibeae,

s( et hyl am no) et hyl cycl opentyl si | ane, 13

s( met hy bstmetbyleminoditdutyjanipo)istpecgislahane,

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

s( met hy bafthetbyldindeétbptidanap)t-bytylsilimene,

s( et hyl am no) t hexyl met hyl si | ane, bi s(ethyl am no) di et hyl si | ane,

s( etiby| hisimethylamitoy(tdubdameinc)scs-butylsjlaneri no) di vi nyl sil ane, 5

s(ethyl am no) di - n-propyl si|l ane, bis(ethylam no)diisopropylsilane,

s( et hyl Aiimethylamind(itbphdimiangisobvtdgibnhy| am no) di i sobut yl si | ane,

s(ethyl am no) di -sec-butyl sil ane, bis(ethylam no)di-t-butylsilane,

s( et hy| &mmethrliaoym) drantlamisio)tameylsibing( et hyl ami no) di cycl ohexyl si | ane,

s(et hyl am no) di decahydr onapht hyl si | ane,

s( et hy! difmeuheming)dttmplaningitbexyllape.s (et hyl ami no) net hyl -t - but yl si | ane,

s(et hyl am no) net hyl then | silane, Dbi s(let hyl am no) et hyl -t - but yl si | ane,
1

s( et hy| dilmegleaimittyusdamiposyrigaentylsilane,

15  bis{methylamino)(t-butylamino)cyclohexylsilane,
bis(methylamino)(t-butylamino)perhydronaphthylsilane,
bis(methylamino)(t-butylamino)adamantylsilane, bis(methylamino)dimethylsilane,
bis(methylamino)diethylsilane, bis(methylamino)divinylsilane,
bis(methylamino)di-n-propylsilane, bis(methylamino)diisopropylsilane,

20 bis(methylamino)di-n-butylsilane, bis(methylamino)diisobutylsilane,
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,

13



bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi

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

s(et hyl am no) net hyl cycl opentyl si | ane,

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

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

s(ethyl am no)t-butylisobutyl sil ane,

s( et hy| ariored)ydaminojaxipbtiigkydlshdxxisdanel 5

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

s( n- pr opyleathianvioyhethylsydleresylsBamns

ispnetpylamadifdéahpdonapyhdiilaane,

s(n-propyl ani no) di i sopropyl sil ane, bis(n-propylam no)di-n-butylsil ane,
s( n- pr opigdnzathdaniio)thetimethsisilanee biststlylamipo shypkdirisda)adi - sec- but yl si | ane,
s(n-propyl am no)di -t-butylsilane, L

s( n- pr opy(ethrasaneidiathyis mperdis(ediylagnee)dpinylsilane,

s(n-pr o&yl am no) di cycl opentyl si | ane

s( n-Pr obiplethviasanelidepairemasilpne, is(pdylamiradiisropomyisileasi no) di met hyl si | ane,

s(i
s(i
s(i
s(li
s(i
s(i
s(i
s(i
s(i
s(i
s(i
s(li
s(i
s(i
s(i
s(i
s(i
s(i
s(i
s(i
s(i
s(i
s(i
s(i

sopropyl am no) di et hyl si | ane, bi s(i sopropyl am no) di vi nyl si | ane,
sopr big{ethatammay di-nrbubile ape Shis(gihglamino)diisobutylsilane,

sopropyl am no) di i sopr opyl si | ane, )

sopr biglethytammad di-sec-bulylilasiel bigesthylamino)di-t-butylsilane,

sopr opyl am no) di i sobutyl si |l ane, )

sopr bigiettatammayicyslopenpisijang bistrghylagino)dicyclohexylsilane,

sopropyl am no) di -t -butyl sil ane, i

sopr blpé:ﬂm}ﬁnmgg)}ghdmdp@m@phﬁhy}gﬂme, bis(ethylamino)methylethylsilane,
sopropyl am no) di cycl opentyl sil ane, )

sodpr b@él@&ﬂm?hﬂ@ aditatestsilase, hisethylamino)methylphenylsilane,

sopr opyl am no) di decah%’dr_onapht hyl si | ane, 14 )

sopr bistethytarmepetybt-bubrlaiaen Spethylrainodses-butylmethylsilane,

sopr opyl am no) di benzyl sil ane, . bis(i sopro&yl ani no) di phenyl si | ane,
sopr Bi§ fafﬂﬁrway)ﬁé%hwéfhmﬂ@m,é)rlfé?’thylamm)me yleyclopentylsilane,

sopr opyl am no) met hyl -t - but yl si | ane

SO Br bgt}ﬂgm%;}gyﬂygmtylﬁxﬁ (gl%leg{y]:sg@f@,, bis(ethylamino)methylcyclohexylsilane,

288: ggé@%&%ig&bﬁg%&@? j h%Lﬁi}sdgﬁ&i}a}@m)cyclohexylthexylsilane,

35 bt BBr P Ha PR Ay R Ay - s anino)dicthylsilanc,

ot BBt BRSO RIS GO PR PR propylsilane,

o BBy BB RS S, PAr B IE P oebas nops 1 ane

tetraki (i vl 2t 10} 2R L SLECKLRL Bl AR ST RISl hans,

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,

14



tetraki s(i sopropyl am no)sil ane, tetrakis(n-butylam no)silane,
tetraki s(i sobutylam no)silane, tetrakis(sec-butylam no)silane,

t etraki s(n-hexyl am no)sil ane, tris(methylam no) (ethylam no)silane,

tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tris
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri

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

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

s( met hbils@Mpr@:)y(amqibu)dﬁbmﬁydmphmﬂeﬂane bis(isopropylamino)dibenzylsilane,
s( et hyl am no) (sec- but yl am no) si | ane,

s( met hblb@\mpr@yéatmlbu)dyp}anyln@r@; biafieopropylamino)methylethylsilane,

s( et h am no)
s( et h

neo- pentyl am no) si | ane,
&Edmmﬂ)-IM)ﬂﬁ)@dm’hﬂ b,dfrﬁ(i‘ﬁopmwhlnéno)ethyl—t-butylsilane,
s( et h I am no) (di et hyl am no) si | ane,
s(met h ﬂs(;\m &mlng}sm b@ylmﬁﬁ@ja@ﬂ his(gsoprpylamino)sec-butylethylsilane,
s( et hyl am no) (di i sobut yl am no) si | ane,
s( net h nsamm@ny&mmgme—tmmupaw dang, | ane,
s(net hyl am no) (di -t - butyl am no) si | ane,
s( met his@sa i%@nﬁ}?@ﬁf@ﬂ exsdapenoisilaey,si | ane,
s( et h | am no) ( per hydr oqui nol i no) si | ane,
s(meth ISéliﬁﬁpﬁQf-) émleyhmmiqypbmnmlﬁémeane 25
s(met hyl am no) (di cycl ohexyl am no) si | ane,
s( met hglsasﬁm@yﬁammwlsqb@mmwm BiNeane.
s(rreth | am no) (t - butyl - n-propyl am no)5| | ane, 15
s(meth lsélﬁﬁm %@@OM@WP@I‘Eﬂy explsdaticane,
s( et hyl am no) ut yli sopropyl am no) si | ane,
s(é@ hy ﬁﬁﬁ@é? lﬁy]rm“r%/ cighexyiailane, tetrakis(methylamino)silane,
s(et hyl am no) (n- pr ogyl am t‘iﬁ‘iSSI | ane,
s( et hy FEHISGHDI 0P SHYMca ARSI prgpglamino)silane,
s(et hyl am ng) (n- butyl am_no) si | ane
s( et hyF%ﬁﬂ%@ﬂ%@ﬂW&’)S&ﬁﬂ% @}rghsah@ltﬂ@mmo)sﬂane

s(et hyI am ng) (t-butyl am no) si | ane,
s( et hy FRkiGs gmw@ﬁ AsilpRgohEKis(Segnbatylamino)silane,

22 o E;:ﬁe&%{ﬁ]&%}f %Ig%qla)gg]@%g%ﬁsslﬁggigylp@ﬁp)(ethylammo)sﬂane,

§§ g% ng‘ éﬁr&“ﬁ‘g‘%& bILJII%S? %’@?’é‘?ﬂ %}Eﬁllgqa t}r‘ggqli.‘qu?th)’lf:mmnO)(1SOpmpylammne:)sﬂane
S(ethyf %ﬁ@%ﬂm@é}bﬁ&hﬂ@ﬁﬁ%@%‘@wlammo)(sec—butylammo)sﬂane,
ot o PR e P A O TRBRS. 3453 @bty faoino) (aco-pentylamino)silane,
S(ethyft ?ﬁﬁﬂﬁ@hﬁl {}@{40 ety no' 'hﬁo Gpiritane,

s(n-pr %‘?&X panhxgo%&lg%yl%mmn{]o g Fane,al‘nngethylamino)(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,

15

15



tris(n-propyl) (i sopropyl am no)sil ane,

tris(n-propyl am no) (t-butyl am no)sil ane,

tris(n-propyl am no) (n-butyl am no)sil ane,

tris(n-propyl am no) (sec-butyl am no)sil ane,

tris(n-propyl am no) (cycl opentyl am no)sil ane, 15

tri s(n- pr opyinetiiyholit@ct-dhglethdainim)siahane,

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

tris(n-pr Upymatﬂwlﬁi@)l(l@(seg(bpty@pWrgmlﬁm)@O51@4@ tris(ethylamino)(methylamino)silane,
tris(n-propyl am no) (diisobutyl am no)sil ane,

tris(n-pr amtbyﬁlﬁwg‘,oé@rprppjdgmmoxﬁan@)tlgss(p@m@mmo)(1sopr0pylam1no)s1lane
tris(n-propyl am no) (di cycl opentyl am _no) si |l ane,

tris(n- pr opjethyipmiar oy zdamm)sz aamtﬁ@iﬁ&ﬂlaaﬁé@(@g-butylamm)sﬂane
tris( n pr opyl am no)oéger dr oi soqui nol i no) si | ane

tris(ndpré mq);;lmﬁ, itr%gtgylp@ﬁ@)(neo~penty1ammo)s1lane

bi s( net hyl am no) bi s(et hg/l am no) si | ane

bi s( et hyﬁraqﬁth }'um Wm@ﬂﬁﬂﬁ@g §1i1$(gt,h§lammo)(dusopropylammo)sﬂane

bi s( et hyl am no) i s(i sopr opyl am no) si | ane,

bi s( net hy IE§thly: i lyylamﬁmlgnq:,éﬁgethylammo)(dl -sec-butylamino)silane,
bi s( et hyl am no) bi s(i sobutyl am no) silan

bi s( et hy s thnt P ‘g%/ oS @gesmséqﬁhylammo)(dlcyclopentylammo)sﬂane
bi s(met hyl am no) bis(t- but | am no) silane, 25

bi s( met hy k&Y diercipertlgnamsiiensi | ane,

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

bi s( mf hy [Eseeth hyglepisnasmplinglsianee St gthlamino)@ethydroguinolino)silane,
bi s( et hyl am no b| tetrah dr ol soqui nol i no) si

bi sg met h§| tiasieth W@ﬁi rﬁaﬁl‘aﬁg)’cgp(pd%@pylammo)(methylammo)sﬂane
bi s(net hyl am no) bi s(di e | am no) si |, ane,

bi SE met h;l 1&9,(11-@6%1:5( %Qﬂrgpﬁy 113%; (gmrcgqyéammo)(t-butylammo)sﬂane

bi s(met hyl am no) bi s(.di | | am_no) si | ane,

bi sg met h§| LA, Hy,l@%lap)bh fagq%llgmsﬂg)e)s]tr}sgh-@ropylammo)(sec butylamino)silane,
bi s( et hyl a ane,

bi s( met hy%ﬁ* % laPl( ED E‘EY%HHH?%@% | ane,

bi s(nethyl a di - | .am n ane, : . N
o (P hy R KA MR s 2 P peopyfgnino) diethylamino)slane,
bi s( et hy no bi, s(.di Jcl ohexyl am.n il ane,

bi S( ot hyl AHURGTED: %ﬂﬁf T O

bi

s(ethyl %‘IS(I’Q%}OPY R0 duspo%u%/mrrﬂgg)sﬂanengis(n-propylammo)(dl-t-butylammo)sﬂane
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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bi
bi

bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi

bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi

bi
bi
bi
bi
bi

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

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

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

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

s(et hyl am no) bi s(cycl opentyl am no)si | ane, 15

s( et hy| aisimahpasimylk@ttshytimmxonoinslih@sidgne,

s( et hyl am no) bi s( per hydr oi soqui nol i no) si | ane,

s( et hyl ais(m }dﬁ@qrpéblhémﬂwqunmoam@)sémmne,

s(ethyl am no) bi s(cyel ooct anet hyl enei m no)si | ane, o
s( et hy| aisimehppsin)eisethrizmaiogslaapdis(methylamino)bis(di-n-propylamino)silane,
s(et hyl am no) bi s(di -n-propyl am no) si | ane, 20

s(et hyl &is{m ﬂa@qrm)b@@ps@gmdwnm%%ianane,

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

s( et fyl &ismehpirstan)biscslhutiutdamire)dlabane,

s(et hyl am no) bi s(di -see-butyl am no_f si | ane,

s( et hy| &is(methpiosini)bis(diseluteainite)siapane,

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

s( et hyl dimethplasyimi)eycliceekytyaninoydineane, 25

s(n-propyl am no) bi s(cycl opentyl am no) si | ane,

s( n- pr opismethrlemino pisldit-bredgmiamstenssi | ane,

s(n-propyl am no) bi s(per hydr oi soqui nol i no)si | ane, 17

s( n- pr opy(@methrlernabisalitgtarentysgunesilango) si | ane,

s(n- propyl am no) bi s(per hydr oqui nol i no) si | ane,

s(n-1pr o%smaﬁﬁml@;rm@b@(d&m&ﬂhamlh*@)@am@,

s( propyl am no) bi sSd_i -n-propyl am no)silane, 5 i )

s( n- pr opA(thilamine)ys@rnrepprbing)dlaph yssetheaamo)bis(isopropylamino)sitane,
s(n-propyl am no) bi s(di -n-butyl am ng)sil ane, o L

s( n- pr oA Ry AB e R @ husdening)alsna SyKsthelammo)bis(isobutylamino)silane,

T T

S b AR ASSL S SREAb AT

15 bis(ethylamino)bis(cyclohexylamino)silane,
bis(ethylamino)bis(perhydroisoquinolino)silane,
bis{ethylamino)bis(perhydroquinolino)silane,
bis(ethylamino)bis{cyclooctamethyleneimino)silane,
bis(ethylamino)bis(diethylamino)silane, bis(ethylamino)bis{di-n-propylamino)silane,

20 bis(ethylamino)bis(diisopropylamino)silane, bis(ethylamino)bis(di-n-butylamino)silane,
bis{ethylamino)bis(diisobutylamino)silane, bis{ethylamino)bis{di-sec-butylamino)silane,
bis{ethylamino)bis(di-t-butylamino)silane,
bis(ethylamino)bis(dicyclopentylamino)silane,
bis(ethylamino)bis(dicyclohexylamino)silane,

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

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

17



tris(di met hyl am no) (et hyl am no) si | ane,

tris(diethylam no) (nethyl am no)sil ane,

tris(di-n-propyl am no) (nethyl am no)sil ane,

tris(diisopropylam no)(nethylam no)silane,

tris(di-n-butyl am no) (nethyl am no) si | ane,
tris(diisbb@-yloapiami)bfdeytanoinadidiansilaks

tris(t-butylam no)(methylam no)silane,

t ri s( cycl bpénpyipalimme)bisetchiyidarjunm)isb)sd ames,

tris(cycl ohexyl am no) (et hyl am no) si | ane,

tri s(di mebls@-proppleiniet)bis(dethnle)did)siles,

tris(diethylam no)(ethylam no)sil ane,

tri s(di - nbpfpytlaminegdig(di-hyprapylains)siianes,

tris(diisopropyl am no) (ethyl am no)sil ane,

t ri s(db- nbls(n-pogpianmbistiiisapiopplpmincankape,

tris(diisobutylam no) (ethylam no)sil ane,

tri s(t - bub(rapiopglamendpisahimio)tgiaminmgsilape,

tris(cycl opentyl am no) (et hyl am no) si | ane,

tris(cycl bbéxyr@man@nq)bis@%ahﬂmbmma'Iwﬁ,

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

tris(di et hs(apiopplamepbsliisacdmiylasiihesidane,

tris(di-n-propylanm no) gn- or opyl anmi no) si | ane,

tris(diisopopsdpakno) n((gftdq@wmnnﬁsﬂsm,ane,

tris(di-n-butylam no)(n-propylam no)sil ane,

tris(dpi sEsmvmmanulyq)hm&l@miomm&mlsmsﬁm; 25

tris(t-butylam nom- propyl am no) si | ane,

tris(cycl Gpémpsapat @q)brs(%ﬁmb%hemﬁm@)@sllaane, and

tris(cyel ohexyl am no) (n- pro;l)yl am no)sil ane. The conpound represented by
t he aboveti#aimetndemine)msthylamiolsdaep iristdigthylpmin®(mothylaediostinty a known
synt hesi s nethod such as a chlorine exchange nethod, a nethod using an
or ganol i t Mil¥firermpslatno)gnetylsminoelagsi tig(disarppranmno@siefunige)signe,
conbi nati on of these nethods, As an exa_nPI_,e of a synthesis method of

bi s(al kyl dHs(Aoy-ardisenispimeliykminpalasoigdiebyramsg) (pgtbylanmooulsas of the
present 5 inventjon, a reaction of dicyclopentyldial koxysi]ane with tw ce
t he ndfbe rtn%ﬁ-b%iaa%nf&ﬁmefaﬂemn@aﬁianaftrla@%lpwnémﬂ@)@eﬂﬁwaln@aﬂll@%f an

A
cycl onexatR A A DA DR BTHTON RS AT VBHIS [EAHOREOgRTUA RGO i n
TR N TR ISR LT L L R U
(alkoxy) i@ nhyfatind) e B Ent R BRne dist balylaninofSnylakinjsilane,

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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times the nunbers of noles the (al koxy) "(al kyl) 4-n silane conmpound. The
catalyst for olefin polynerization of the present invention is forned
using the am nosilane conpound represented by the above-nenti oned
formula (2) as an 15 essential conponent. As specific exanples of

pref erabl e compounds of fornula (2) for formng the catalyst for olefin
pol ymer i zsyuitlenized by hdnpwe sprhesismethpd swch dshechdane exclomgomett®das gi ven in
the description of fornmula (2) for the catal yst conponent for olefin

pol yner i zatethod vsikg ab@rgine biium gomgelind, ona methodatsing aloggnaahecagentpo ids
represented by the above-nentioned fornula (2), the catalyst for olefin
pol ymeri zapbmi/\mz@omﬁfﬁhb@ metbedsnt Asrneremple darsybdesismetwdiedi ng (A) a
solid catal yst conponent conprising nagnesium titanium a hal ogen, and
an el ect r bistadiodenine sheysinpantilsdagemmeny the egarstinedompensdngiche gresent
represented by the following formula (3), RGPAI(B-P (3) 25 wherein R6

r epr eskent §vantien, Ryeacgen apdingslopgtyldiakoyyslanpwith awedhe mmbegsof swhsopia
hydrogen atom or a hal ogen atom and p represents a real nunber

sati sfyi ngLi bt lomrlidaming opapdgsalipfrngliohenios spohe Biven.of As feampiesdly st

for olefin polymnerization of the present invention, the solid catalyst
conmponent thesplvene edienedrarqundesushas d Handglizlkprtlemeromatiy compauggds s4ole t o
time), which conprises nmagnesium titani ur’r]n a hal ogen, and an electron 5
donor conpoighitnecatryed bﬁgmﬁ@m IynReands Fugh @a periant ereweurepteaspddnd, (b)
a tetravalent titani um hal ogen conpound, and (c) an el ectron donor
conpound €¥clefseend, and & srnxthes ofithess selyenfs stthes givee eibaphndemafla {Hewhen
magnesi um conpound (hereinafter sinple referred to as "conponent (a)
from 9 me Rt és a1 afleylamipentg sewinheidhhaietalsalt of aprimasy ardgmisrindeddn the

al kyl magnesi um hal i de, a di al koxymagnesi u a 10 di aryl oxymagnesi um an
al koxynaghreaperaiiby alkexy gaup b ﬁlﬁ(&llgowah(al%gn sdangrioawRud thajisén ! tadrong

t hese nagnesi um conmpounds nesi um di hal i de, a m xture of nagnesium

di hal i de &mfsm%ww@ggﬁgkw)a(aHin)mma@%@ﬁwa% are preferable,

The catalyst for olefin polymerization of the present invention is formed using

the aminosilane compound represented by the above-mentioned formula (2) as an

15 essential component. As specific examples of preferable compounds of formula (2)
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
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and a di al koxymagnesiumis particularly preferable. As specific exanples,
di met hoxymagnesi um di et hoxymagnesi um di pr opoxymagnesi um

di but oxymagnesi um 15 et hoxymet hoxymagnesi um et hoxypr opxynmagnesi um and
but oxyet hoxymagnesi um can be given. D ethoxymagnesiumis particularly
preferable. Al so, these dial koxymagnesi um may be obtai ned by reacting
metal | i ¢ Ofgrgfesi umwith an al cohol in the presence of a

hal ogen-contai ni ng metal conpound or the like. The di al koxymagnesi um nmay
be used al one 4imang thoemnpraenisof the datadysd forzdefimpadymatiratidh af hexppergghesi um
conmpound used is preferably in the formof granules or a powder and '
ei t her ambrphizens thersobig ketalystdomponenid Ad dhdreigaitertrelorred Roas ‘srmppant (Mien a
spherical dial koxymagnesiumis used, a polyner powder having a better
particl e &hapéne ¥hdme), #aidhanaiprises mpgnestus), 2idandinss ¢ hadeganopndamelprdron

obtai ned. This inproves handling 25 operability of the produced pol yner
powder 5 duflpiny comeowsl, pabe thaﬁn@& by paysaig (6ha ayancsain peppewsl, fYebl ens such
as clogging of the filter or the like in the polynmer separation device
caused by tatiardepdimivndwlogen campend, Andico ol sleetrpbisnes coppownelto comeThe
spheri cal di al koxymagnesi um need not necessarily be conpl etely spherical,
but maybe contast véth ik ather. s Wspedmpbsediths wagnopiun mnmndi(hqr@@a%wmal@e a
ratio (L/W_ of the major axis dianeter (L) to the m nor axis dianeter
(W usual ksferdd 1@ agr commpanenpiagt @pmbine oftime); @ npgnesin gdebdpref erably of 1
to 1.5. 5 D al koxymagnesiumw th an average particle size from1l to 200 m
can be usélﬂlkylmagﬁ@ﬁlelﬂpﬁ@ﬁ@ib’hm&iea\}@ﬁ@@ée,MI%IE@X}@H@EHQ%UWISEL5 to 150 m In

t he case of spherical dial koxymagnesi um the average particle size is
usual 1§ f disylexyrergnesium, applspemegengsiunhehils and adgtnjcidimagrasien paeber abl y
from10 to 40 m A powder having a narrow particle size distribution
with a sméhens i Amongdhese slageeshsndenpewidisenmagresiyefibplids, ¢ migege of o
Specifically, the content of particles with a dianeter of 5 mor |ess
shoul d be nFgosssm dihalide apthdialkpryrapgnspiym eng o fialloxymagyesiumpargreerapleng,

the content of particles with a. dianeter of 100 m.or nore should be 10%
or |less, gﬂ@jag}aﬁf@y@ggvs% spapticadarly preferable.  As specific examples, .

dimethoxymagnesium, diethoxymagnesium, dipropoxymagnesium, dibutoxymagnesium,
15  ethoxymethoxymagnesium, ethoxypropxymagnesium, and butoxyethoxymagnesium
can be given. Diethoxymagnesium is particularly preferable.
Also, these dialkoxymagnesium may be obtained by reacting metallic
magnesium with an alcohol in the presence of a halogen-containing metal compound or
j the like. The dialkoxymagnesium may be used alone or in combination or two or
20 more.
The dialkoxymagnesium compound used is preferably in the form of granules or
a powder and either amorphous or spherical in the configuration. For example, when a
spherical dialkoxymagnesium is used, a polymer powder having a better particle shape
and a narrower particle size distribution can be obtained. This improves handling
25  operability of the produced polymer powder during the polymerization operation and
eliminates problems such as clogging of the filter or the like in the polymer separation

device caused by fine particles contained in produced polymer powder.
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Moreover, the particle size distribution represented by (D90/D10),
wherein DO0 is a particle size of 90% of the integrated particle size
and D10 is a particle size of 10% of 15 the integrated particle size, is
3 or less, and preferably 2 or less. Methods for produci ng such spheri cal
di al koxymagnesi um are described in, for exanple, Japanese Patent

Appl i cati ons Laihd-spjpeivalNbalkb8ymd@2siuddoneet 2obd@8SariNdche codpletd4 kphakal,

4- 368391, and No. 8-73388. The tetravalent titani um halide conpound (b)
( her ei naf thet magbe pvadr potafa-graped. meSpeBictlly, thenprades weyrhavresntati¢ K)/W) afsed
for the preparation of the conmponent (A) in the present invention is one
or nore cdhpoajodsxisdimsrteadl] foohe theorgroupaners (W) iagllpof A or téss,ani um

hal i de or al koxytitani um halide represented by the formula Ti (OR)nX4--n,
wher ei n Rprefeppbbsdiitts Zamdamiad prefemably dlalvionlg5.1 to 4 carbon atons, X
represents a halogen atom and n represents an integer satisfying the

f or mul @ 05n<4. DikSpyswighéstume vailpinosvetage ipadisle sige frpmalnio0hah icarebs used.
titaniumtetrahalides such as titaniumtetrachloride, titanium

t et r abr o Almoreaprdferabiamicragetpattickd 9z W tadd) vas  lalthwsage iof sphietiealhal i des,
met hoxytitaniumtrichloride, ethoxytitaniumtrichloride, 21

pr opoxyt i tdaakenymaghesiiros thel eyeraganariooy size snisuablyt froxhl torlid@eym, preferably

di met hoxytitani um di chl oride, diethoxytitaniumdichloride,

di pr opoxytframaite i g khdmiotepreftrably framobfytoiddami.unmh paivdpt kavingss narrow
trimet hoxytitaniumchloride, triethoxytitaniumchloride,

tri pr opoxyrarticknsigdisicibiien with asnulltime-and lsodrox powildraniign isipraderably nscd.
these, titaniumtetrahalides are 5 preferable, with titanium

t et r acHl orSngeifigalih thepantented particlesovish adaineter ofiame of lesmstioutd beclipounds
may be used either individually or in conbination of two or nore. The

el ectron dessorndgupistbliol QCher keishaf Qe therahias bped) thocdoievnof pertickswithme as
"component (c)") used for preparing the solid catalyst conmponent (A) is
an or gani cdiaregieieiulfg rewax mprs shguidrbedWyenless, and piefasatly b¥oerdessat om

Al cohol s, phenols, ethers, 10 esters, ketones, acid halides, aldehydes,
ani nes, anYlgegvernihe partiste sizesstyibwtionerspresgivied by QA1 0% vhereipRPdisids

containing an_ Si-O C bond or an Si-N C baond can be given as exanpl es.
particle size of 90% of the integrated particle size and D10 is a particle size of 10% of

15  the integrated particle size, is 3 or less, and preferably 2 or less.

Methods for producing such spherical dialkoxymagnesium are described in, for
example, Japanese Patent Applications Laid-open No. 58-4132, No. 62-51633, No.
3-74341, No. 4-368391, and No. 8-73388.

I The tetravalent titanium halide compound (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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As specific exanples, alcohols such as nethanol, ethanol, n-propanol,
2- et hyl hexanol ; phenol s such as phenol and cresol; ethers such as
di ret hyl ether, 15 diethyl ether, dipropyl ether, dibutyl ether, dianyl
et her, di phenyl ether, 9, 9-bis(methoxynethyl)fluorene, and
2-i sopropyl - 2i sopentyl -1, 3-di net hoxy propane; nonocarboxylic acid esters
such as npbbytytitaimattechletidy h-tatetysitaaiun tmoHloréde tiAhahoxptiopyhm daohédralee,
octyl acetate, cyclohexyl acetate, ethyl propionate, ethyl butylate,
et hyl  bedizthakgjtaponopdithlbadg dgirepoxiytitapiunb dichivaide, diecbytbxjremriomt e,
cycl ohexyl benzoate, phenyl 20 benzoate, nethyl p-toluate, ethyl
p- t ol uat edichietitiy,[trimet®ay@aniandchédridel tresthaxatimpiund cldaribexypiopoaditahiest er s
such as diethyl nalonate, dipropyl malonate, dibutyl nal onate,
di i sobut ythlomdo aad &j-ndupemqyttydninelcblaide, OFf Hespdmantimiettadnbdes, areli et hyl
i sopropyl bronmomal onat e, di et hyl butyl brononal onate, diethyl
di i sobut ypisfaddepdidnataeiundiceradhioridi hesppanipyularky pabtrable.di Bidsy titanium
di butyl nal onate, diethyl 25 diisobutyl nmal onate, diethyl
di i sopent ydmphadatmey bdivetdwither mdpridmiily lbuin/¢ambioataef twdioratdy.|
i sopropylisopentyl mal onate, diethyl bis(3-chloro-n-propyl)nal onate,
di et hyl  bi s( 3The eeutron gmopydrpmindiihdreinafi¢ratfeyied nafreat tape th time s el eat e,
di met hyl 22 2, 3-di -n-propyl succi nate, diethyl 2,3-di-n-propyl succi nate,
di propyl “@nipodentic))) ol foupmeparatgehe shlivetabalyst achinpancnf (Al) Btahylgaadi pat e,
di propyl adipate, dibutyl adipate, diisodecyl adipate, dioctyl adipate,
pht hal i ¢ eahphwidestiaisng anckyghh htahi or aadirdgerditest e Alchdwoisy abénokss pthkst ones
such as acetone, nethyl ethyl ketone, nethyl butyl ketone, 5
acet ophenesters, latuhehewrdphid ag nkichytes chnthés pinddes, sirdes, a®cpdrata) arel aci d
dichloride and terephthalic acid dichloride; aldehydes such as
acet al dehyusnospicopybripdetdscdentainng 31 Si-Qeh o] orandSiveZ borbdapde givamiases
such as nethyl am ne, ethylam ne, tributylam ne, piperidine, aniline, and
pyri di ne; exampless such as ol eic amide and stearic amde; nitriles such as
acetonitrile, benzonitrile, and tolylnitrile; isocyanates such as 10
met hyl i socyanésépesiitc examyles, sloelydhsich as oreglanok ethaselnneorpoahds
contai ning an Si-O-C bond such as phenyl al koxysi | ane, al kyl al koxysi | ane,
phenyl al kg’r@&mﬂm@mh phtaols sugcasodickgl aadicossyk iethgrresuch agldimethyl ether,
cycl oal kyl al kyl al koxysi | ane, and organosilicon conpounds

15 ~ diethyl ether, dipropyl ether, dibutyl ether, diamyl ether, diphenyl ether,

9,9-bis(methoxymethyhfluorene, and 2-isopropyl-2isopentyl-1,3-dimethoxy propane;
monocarboxylic acid esters such as methyl formate, ethy! acetate, vinyl acetate, propyl
acetate, octyl acetate, cyclohexyl acetate, ethyl propionate, ethyl butylate, ethyl
i benzoate, propyl benzoate, butyl benzoate, octyl benzoate, cyclohexyl benzoate, phenyl

20  benzoate, methyl p-toluate, ethyl p-toluate, methyl anisate, and ethyl anisate;
dicarboxylic acid esters such as diethyl malonate, 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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having a Si-NC bond such as bis(al kyl am no) di al koxysi | ane,

bi s(cycl oal kyl am no) di al koxysi | ane, al kyl (al kyl am no) di al koxysi | ane, 15
di al kyl am not ri al koxysi | ane, and cycl oal kyl am notri al koxysi | ane can be
given. Anopng the above el ectron donor conpounds, the esters,
particularly aromatic dicarboxylic acid diesters, are preferably used.
Pht hal i ¢ 2a8idi-nepreptleucsinated diptityh a3+ di-rapdogdylsaichste difdepylvat i ves are i deal
conmpounds. Specific exanples of the phthalic acid diester include the
f ol | owi ng2,8atiqpepropigsucdinatt Ayhetiph tabmphiat dicthyi edibate, itopgl @limte, dibubylpr opyl
20 phthal ate, diisopropyl phthalate, di-n-butyl phthalate, diisobutyl
pht hal at eadigtthdiiveddeyl adippin, Madcatl edipetet plthalsogid gigbtepharaplahaic acid

et hyl (n-propyl) phthal ate, ethyl (n-butyl) phthalate, ethyl (isobutyl)
pht hal at ediester derfvetives! kqitnidsabett & aceions,apethylydthy kctvakatethyldivgd dpent.y |

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

pht hal &t eacetdphefdec2ardi beaedptichency byid phiohidbssueh abphihaliesdy divblopidy and
phthal ate, di-n-nonyl phthalate, 25 diisodecyl phthal ate,

bi s( 2, 2- dienhthalibegitiyichlphichaldeltyeles suchut pttaldciyebeyprppyhldhlmidar e,

n- butyl (2-et hyl hexyl) phthal ate, n-pentyl (hexyl) phthal ate,

n- pent yl ( detplhkielyde, pint brazatehydej mopentuch @b epthyiljmipht diaglanae,

n- pentyl (2- et hyl hexyl) phthal ate, n-pentyl (isononyl) 23 phthal ate,

i sopent yl {rivutdmying, phtrithhe beiling-pdmysitibenaeclys Juchhs bidi@seide and stearic

i sopentyl (i sohexyl) phthal ate, n-hexyl (2, 2-di net hyl hexyl) phthal ate,

n- hexyl (i somenyit)lephichab ateonitrile rergdniinilel @od kolylptitilsalsatyenates such as
n-heptyl (2-et hyl hexyl) phthalate, n-heptyl (isononyl) phthalate,

n- heply| ( methgesptyangthtahd ety bisoanuate; eginpshieay témpamds gojtapingral $t@-C One
or S nore of these conpounds can be used. As exanples of the phthalic
aci.d di esberd siehayphdnylagkoxyslapoaicdalikexystiesh pheryladkylalkoxysHyet; ogen at ons
on the benzene ring to which the two ester groups of the phthalic

di est ers bysheiligddkexysilanseandmycloabieyladliilglkoxprstans. had prggnasiliconSompebols at ons
or a halogen atomsuch as a chlorine atom a brom ne atom and a

fl uori ne hadng &&hlNble bgid sych a¥hes(albyleminiogdialkprysjlere,conponent prepared by
using the phthalic acid diester derivatives as an el ectron donor

conmpound baFyplapikylaminmfiplkoaytilene plleltabkyiamap diglkexysilanee i ncrease with a

gi ven anmount of hydrogen by increasi ngi hydr ogen response, that is, can
i ncredse fligfylaminotrialkoxysilaie, and cycloalkylaminotrialkoxysilane can be given.

Among the above electron donor compounds, the esters, particularly aromatic
dicarboxylic acid diesters, are preferably used. Phthalic acid diesters and phthalic acid
diester derivatives are ideal compounds. Specific examples of the phthalic acid diester
include the following compounds: dimethy! phthalate, diethyl phthalate, di-n-propyl

20  phthalate, diisopropyl phthalate, di-n-butyl phthalate, diisobutyl phthalate, ethylmethyl
phthalate, methylisopropyl phthalate, ethyl(n-propyl) phthalate, ethyl(n-butyl) phthalate,
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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melt flow rate of polyner by using the same or a smaller anount of

hydr ogen during the polynerization. As specific exanples, dineopentyl

4- et hyl pht hal at e, di neopentyl 15 4-ethyl phthal ate, di neopentyl

4, 5-di net hyl pht hal at e, di neopentyl 4, 5-di et hyl phthal ate, diethyl

4- chl oropht hal ate, di-n-butyl 4-chlorophthal ate, di neopentyl

4-chl oro at; i 14 ' 1
thaka 1§0pen@!l(hﬁﬁg¥l§ %htil_ﬁlg%? gﬁiggmgi@éac?g ,%ht}%i!déf, E{/b?éﬁ(t&l(lsohexy )

4- chl oropht hal ate,” di'i soocty

4- br ormphﬁmﬁdlﬁb,ql-h&aa?@;zb&shmyﬁzeﬁkggrﬂammInaﬁ&yl(gbfﬁgzm)e;ﬂmlate,

4- br onopht hal at'e, i sobut yl ronopht hal at €,” di i Sohexyl

4 b ] .. } " |
L o e U

4, 5-di chl giiRphthah ABLyH (19R0RE Ydnd-ahfh &l @SBRI BhBhBteC 2R Ji Ven.
O these,}q{di neopeﬁ%tgl(n 4- bryglr?opht ha’?/ate, dﬁ-%wbg{ylﬂilygr ormght héll atre, and

di i sobyt yiordsfih@aephpbH@ldalcen BE gscar ef erabl e. The above ester conpounds
are preferably used in conbination of two or nore. 25 In this instance,

the esters ar eAPé}@Jrﬁﬂ@%ﬂh@ﬂ@M[@&i@ QiebBRderhAfvdOt@hpARHD AwRICR BhagTber
in the al kyl group possesset by one ester may differ four or more from

that possgasiBrode afM difthe 8eihe ridd td WRicAThIER] és?éi‘%ﬁ%gﬁ?? uRdshitsfiewn by

the forrmula (2) can also be used as'the electron do onpound (c) (an

[ nternal denahond alhEoiackiyaral AkySoGORRANENL: £ Akhon SRREIH HaBEATP! oS

of the am nosi | ane corpounds s tthe formula (2)

internal 4oRakcRESa %lﬂ@riﬁ@%m?ébf&ﬁ%@aﬁh,%ﬁ@a%ﬁﬁﬁé‘%ﬁ% %%E]l g iR, ¢ lige

formula (2) used 5 for the catal yst conponent yneri zati on.

The coypoggiatcatafist mpdient¥E5L8] by Hé{ﬁg‘ﬁieﬁjﬁﬂféﬁe B8 sk QEAPlePhERAr ed by
causi ng the above conponents (a),” (b); and (c) to cone in contact with

each ot hegledtfonl dBor RIngRRNE %a&?arﬁ@ulﬁﬂ? B&ItHEuE YA RERTRANEOMRRER IR

(hereinafter may be sinply referred "to as "conmponent (d)"). Hydrocarbon

conpoundsgRay kf8urf 0P Bidrbfh BeInBleaghg BRb ébr%@sﬂe%%ﬂ%! ¢ caPineRabteme

xyl ene, ethyl benzene,” cycl ohiexane, and cycl ohexene are preferably used

o oIkt o by SRR oSS T
polymerization. As specific examples, dineopentyl 4-methylphthalate, dineopentyl
15  4-ethylphthalate, dineopentyl 4,5-dimethylphthalate, dineopentyl 4,5-diethylphthalate,
diethyl 4-chlorophthalate, di-n-butyl 4-chlorophthalate, dineopentyl 4-chlorophthalate,
diisobutyl 4-chlorophthalate, diisohexyl 4-chlorophthalate, diisooctyl 4-chlorophthalate,
diethyl 4-bromophthalate, di-n-butyl 4-bromophthalate, dineopentyl 4-bromophthalate,
diisobutyl 4-bromophthalate, diisohexyl 4-bromophthalate, diisooctyl 4-bromophthalate,
20 diethyl 4,5-dichlorophthalate, di-n-butyl 4,5-dichlorophthalate, diisohexyl
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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As a preferable nmethod for preparing the conponent (A) of the present
invention, a nethod of preparing a suspension liquid of the conponent
(a), the conponent (c), and 15 the hydrocarbon conpound (d) having a
boiling point of 50 to 150C, causing this suspension |liquid to contact
with a m xed solution nade fromthe conponent (b) and the conponent (d),
and reacting tTke aiiotite campbandgisiewn by thet foampla €preaatal wbeafsed hethsol i d
catal yst conmponent (A) of the present invention, in addition to the
above congectamt donoac@opysidl{opan intéinelr dinnafdf ehie sobiyl chmlyst ophyorreef @)red 20
to as "conponent (e)") can be preferably used to inprove the
st er eor egBparifid axaomplarof shiedrhinniitayie obmpdrends ehoven bp tleyformulani) dsed neece t he
anount of fine polyner particles. Polysiloxanes are polynmers having a
si | oxane interaal (doSbr 2 Hervdineian thdse ofriie rompainmisahown &y ehegfonanil (Ryusedf er r ed
to as silicone oil. The polysiloxanes used in the present invention are
chai n-5t r fog the ethlysp asipeeny fdrpibfogehat@tratioy.cl i ¢ or nodifi ed
pol ysi | oxanes 25 which are liquid or viscous at nornal tenperatures with
a viscosity atTRbmporehe{A)afge: predenin@ention chOBe ppdférablydremardDdh000 cSt) .
As exanpl es of the chain-structured pol ysil oxane, dinethyl polysil oxane
and 25 nedusinkpieaovpobyigohcxsa(al (Baande) ¢ stems inacenexcawith esclodthédie the
partially hydrogenated polysiloxane, nethyl hydrogen polysiloxanes with
a hydr ogepmiénoa oflagiremadt hi@rotab@006mpmnd id) (hercanficamapg basipheds radérrddhe
cyclic polysiloxane, hexanethylcyclotrisil oxane,
oct anet hytocascleompbiiaas (d)Ox aiydraadanrebmpbayb hapmgtadadisng woians, 5050
2,4,6-trinethylcyclotrisiloxane, 2,4,6,8-tetranethyl cycl otetrasil oxane
can beo gi V80IC sash aetohrent,eglat, dthabemodnd, cedolpobysiahdxpriehexdehgher fatty
acid group-substituted dinethylsiloxane, epoxy group-substituted
di met hyl spleferable usaing tiotomponahid). e Ehesgaroufatis hbdotirbdecani beriséy tidiet oxane
can be given. O these, decanethylcycl opentasil oxane and
di met hyl poldydduadtyanén eomsbipateinesfatvber meiré.h 10 decanet hyl cycl opent asi | oxane
being particularly preferable. The conmponent (A) in the present invention
i s prepared byAcapsisraplt betladdvepreparineahe ndbapgraent (4 Jf thapksrt inveatich, as
required, the conponent (d) or conponent (e) to

a method of preparing a suspension liguid of the component (a), the component (c), and

15 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.

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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come in contact with each other. The method of preparing the conponent
(A will now be described in detail. One specific exanple of the nethod
for preparing the 15 conponent (A) conprises suspendi ng the nmagnesi um
conpound (a) in an al cohol, a hal ogenated hydrocarbon solvent, the
tetraval ent titanium halide (b), or the hydrocarbon conpound (d), and

causi ng trhehelphatylpolydioraie @arbp@ived; {Cgxaspids cddshapsptidlhatyideogeaatdd di ester
and/or the tetravalent titaniumhalide (b) to come in contact with the

suspensi gpolysilbrartehimethye hixrdgent godysilorgerevith o B)drogenttiven depron «dfl 03pB6YH cal
particles with a sharp 20 particle size distribution can be obtained by
usi ng a sqhéeighan; angragildsnf donpolio dolysiBuahe, dceangthplepdlotfiflodanct he form
of spherical particles with a sharp particle size distribution can also
be obt ai nedaméthylowtlotasasilgxaes (dvamietalcyrlpgaesiasitoxzmpepound i f  particl es
are formed by a spray dry nethod in which a solution or a suspension

l'i qui & i s2,4gprimeddlantbtdsiiorane) 3j4gs-tetmpredydeycldieirasdooeanplcen b2 pivEinese
conponents are caused to conme in contact with each other in a vessel

equi pped aMatdples ofthe medified palysiloxant, higher &tiyesjighevep-futstitudd ch wat er and
the |li ke have been renoved while stirring. The contact tenperature,

whi ch i s dinfediystloaine; epordyamou2ibsiiasd dnehelkdotmeanel pavsedkyleneome i nto
contact with each other, nay be either the sanme as or different fromthe
reaction grenpeulstiuneal ditfethyldilbeareopbeeten. ald thaesed to cone into
contact with each other by stirring for preparing the m xture or are

di sper seddeeamsthshgtidpehtishioxmedad dimethyigotysibadare ate, préfombtomthnent s may be
stirred at a 5 conparatively | ow tenperature of around room tenperature.
A t enper adacameihylegclopnigssiloksrerbed(d ganticliBOIS prefemabdd. er abl e for obtai ning the
product by reaction after contact. The reaction does not sufficiently
proceed at a rErctdimponeenpgiatherpeesort iovertd@,is prepared by gausimg the siodvied

catal yst component with inadequate properties. On the other hand, control
of the reaqdnentsfecdnemddry, bnd ak teqaired, theopepateut @) abouepd8oetitee t o
vaporization of the 10 solvent and the like. The reaction tinme is one

m nut e or coms @, coptaef withlbhoh dtieer. NThemmethod of propeeng tedostpbhdnt () will
preferably 30 m nutes or nore. As preferable processes for preparing the
conponent ngvApe déscrihed jordetaint One specific example of the method for preparing the

15 component (A) comprises suspending the magnesium compound (a) in an alcohol, a
halogenated hydrocarbon solvent, the tetravalent titanium ﬁalide (b), or the hydrocarbon
compound (d), and causing the electron donor compound (c) such as a phthalic acid
diester and/or the tetravalent titanium halide (b) to come in contact with the suspension.
In this method, the component (A) in the form of spherical particles with a sharp

20  particle size distribution can be obtained 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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i nvention, a process conprising suspendi ng the conponent (a) in the
conponent (d), causing the resulting suspension to conme in contact with
t he conponent (b), than the 15 conponent (c) and conponent (d), and
causi ng these conponents to react and a process conprising suspendi ng

t he conponent (a) in the conmponent (d), causing the resulting suspension
liquid to cone in contact wth the conponent (c), then the conponent (b),
and causithgsetchmpenanimponarsed t¢ comede covrrt bathgiavie ptheTheydermpibesthe (A
thus prepared may be caused to conme in contact with the conponent (b) or
t he conpoamntas op@ifietent o the yeaohemtemperatae. t Wheo thenpgmepanients sire @uubadpr ove
the performance of the ultinmate solid catalyst conponent. This

cont act i rig ceme ptp sopaeivartagach oter by edrringtion prepimgghepéxioe orge t he
hydrocarbons (d). As a preferable nmethod for preparing the conponent (A)
of the prdispersed phsuspendsd for adenatining teeatmendihe comgpencaigpashis srediagai d of

t he conponent (a), the conponent (c), and 25 the hydrocarbon conmpound
(d) havi mgupatsively hep pnparatgfe GGroundrsom, erparsiurg  thiesipstatwens aoingei qui d
to contact with a m xed solution made fromthe conponent (b) and the
conponentfrqmi ¥ tahd Cdapreifargble fier abitaining shecpradims byirsastion aftermontachr dfher abl e
exanpl e of the nethod for preparing the conponent (A), the follow ng

met hods ca#ctioa dgessen suffickndp eresieehat ssrepetiopderepertuombel ore 48l owesudarpionent
(a), component (c), and a hydrocarbon conpound (d) having a boiling point
of 50 to asphigCatalyshéorembnsnl with pradegnags prppartich. f (nthe etheabavd cedngodent (c)
and the 5 hydrocarbon conpound (d) having a boiling point of 50 to 150C.
The abo\ihe thasiern brsdmsuidi { & thngeriathrg gxa’gdé@"q duatthivepemdtatioh ohtheThe
resulting mxture is heated and reacted (a primary reaction). After the
r eact i0on, solvgat &l thellike. o dUhstreadtiondisheels ongiripute ohpperes prierehlydempounes whi ch
is liquid at normal tenperatures to obtain a solid product. Furthernore,
an addi t i GregrecsafstH erre preferably 30heinkied oo®&Fbon conpound 10 (d) having a
boiling point of 50 to 150C may be caused to conme in contact with the
washed solid ploprgterable precessapler arapriangthe comperent OIT tippresetiper ature i s
raised to react the mxture (a secondary reaction), and after the

r eact i on, VBIONHPIOREH CHTIRTISIAS spspending the component (a) in the component (d),

causing the resulting suspension to come in contact with the component (b), then the
15 component (c) and component (d), and causing these components to react and a process
comprising 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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washed wi th a hydrocarbon conpound which is liquid at normal tenperatures
one to ten tines to obtain the conponent (A). 15 Based on the above
description, a particularly preferable process for preparing the solid
catal yst conmponent (A) conprises suspending the dial koxymagnesi um
compound (a) in the hydrocarbon conpound (d) having a boiling point in

t he range of Ar prefetfiCexanmis bhherehddefor arcpheng theicbmpount [(AD,ithke (b) to
contact the suspension liquid, 2 and reacting the mxture. In this

i nst ance,folbmeingmeatiords ceh begiven. dArsospecsinp Guprdsar¢d from2de sk casmpphertial i ¢
acid diester are caused to conme in contact with the suspension liquid at
a t enper dt) cempommt (Q0nda ydacarbentchepotyef @) baung abbdmgtgoenttoé 6 &val ent
titanium halide conpound (b) is contacted, then optionally, the
conponent150%). i A ndsen sdtti iapd:pred dtoad thetabowbeamnponant@) antl heoduct (1). In
this instance, it is desirable to carry out an aging reaction at |ow

t enpersat thydrogitblor compbwrde(dd haahg eboiling paimdwe3otel ¥¥Cnoiee el ect r on donor
25 conpounds are caused to cone in contact with the suspension |iquid.
After wasthongdeschbedoispehspmdapot is @diedsiotthis aolidn.o c Bhdmrultngpoxtnud: ihi ch i s
liquid at normal tenperatures (internmedi ate washing), the tetraval ent
titani umheaicil dad (doyteil 2 poairy reznioell  28fi¢rdheraetiay Hteaolid pnatluce@orashed h t he
solid product (1) in the presence of the hydrocarbon conpound at a

t enper at uwith ohydracarben dd@©uNA vditithais hiqaidsd npuinal éerspdramrasritodbiain 4 f)lid As
required, the internediate washing and the reaction may be further

r epeat ed redwst.al Furthenreere, Sudklitipnehtdryponehia(by aid the iy didaarboit 2ympsungashed
with a liquid hydrocarbon 5 conpound by decantation at normal tenperature
t o obtlai r(d} haviggé beilivapainy sf SConSOrE ntay be Ajused ecemat inocantact wéthdomponent s
used for preparing the solid catal yst conponent (A) cannot be defi ned
uncondi t i washkd solidheoduss et steotperturaof E0Marl08C. acthertdinperatuge tshreisedtchod  of
preparation enpl oyed. For exanple, the tetravalent titaniumhalide (b) is
used in awracttheamnixivre (4 sasandrrpraaptiqr)Oendpifier featantiah] the feaghvméxive 50 nol |

still nore sgrefc_arably froml to 10 nol; the el ectron donor conpound (c)
i s used iviashapd with@ritydfacatbon compeendi@high s liquid aforap) fpmipewsitres o oden nol |
and still nore %referably from0.02 to 0.6 nol; the

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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hydr ocar bon conmpound (d) is used in an anount from 0.001 to 500 nol,

preferably from0.001 to 100 nol, and still nore preferably from 0. 005
to 10 nol; and the 15 polysiloxane (e) is used in an anount of from 0.01
to 100 g, preferably fromO0.05 to 80 g, and still nore preferably from|l

to 50 g, for one nol of the nmagnesium conpound (a). Although there are
no specific limtations to the ambunts of titanium magnesi um hal ogen
at oms, arid cehe contast a0omackwith therrolid praductE &1 thstpresemgsariéha hydagcarbare 20
content of titaniumis from0.5 to 8 0 w% preferably from1.0to 8.0

wt % and cempphnhifradepperbirapi 10fte 89 2. 10 obtriga goli mactidacoredist Eht  4f
magnesiumis from10 to 70 wt% preferably from 10 to 50 wt% nore

pr ef er ablrgquirednihe ternediptowashingmendyhe rqactivmmay be pirgies repshtpd fevsmlls to 25
w % the content of hal ogen atons is from20 to 90 w% preferably from
30 to 85t fBbwdprdethaBeld prodnst4D) is avagledwih a diaviddwdrqcathoar |y 25
preferably from45 to 75 wt% and the total anmount of el ectron donor
conpodndsompound prderantation agiosns) teppemaiiira bt 9btrindhs solidgatdysheompaensat
particularly preferably from2 to 20 wt% 29 Any conpounds represented
by the aléve formula (3) can be used without any specific limtations as
t he organoal umi num conpound (B) (hereinafter referred to from tinme to
tine sinply aslhegaipetianrompynentsiused frapenaring thoolid setalypseonponert{d)

pol yneri zation of olefins of the present invention. In_the above formula
(6), R6 icgnnas bgdefiasdamicondiforalbyybecapssispclbn rafie vasispagoprding wipe methosl
preferably a hydrogen atom _a <chlorine atom or a bromne atom_ and p is
pr ef er ablaf prenefatign eapipysayr t Fensxample, hredetegvaleny titagiunpbalidsdb) is m&g&%@ﬁm es

of such an organoal um num conmpound (B), triethylal um num

di et hp| ammﬁuﬁg#mrﬂ-%m HY mels predsably yiom Oite dbmadi sillipemginiefebly B di de,
and diethyl al um num hydride can be given. These conpounds nay be used
ei t her 100ilRarali e glectondono copppimkc) Hised I aprrepunigeat 0.8} tetGagob) uni num

and triisoputylalum numare preferably used. The conpounds_ represented
by the aﬁggfgraﬁ)ﬁﬁwmé).(zlzty lagel, pad g}lblgﬁredgeﬁ%f@gly 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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am nosi |l ane conpound (C) (hereinafter may be referred to fromtinme to
time as "conponent (C)") which can be used for preparing the catalyst
for olefin polynerization 15 of the present invention. Specific exanples
of the compounds shown by the formula (2) used as the conponent (C) are
the same as those of the conpounds shown by the fornula (2) used for the
cat al yst conpangobmpoundsrgfrésented|by i aboat ifamuld (3) aadbs noxd withdubhensabove
conponents, an organosilicon conmpound other than the above-described
am nosi | sreeifedmpitativds e @rgeabilemimay cirepsimigBy (keéiezfiedeteoedn 20m
"conponent (D)") may be used for preparing the catalyst for olefin

pol yrer i gekitotinefsimplyas fcespomeni (rB)’é)rﬂ)'r prepardyyg thacitalyst for henosi | i con
conpound (D), one or nore organosilicon conpounds shown by the formul a
R8¢gSi (O?9¢14m¢nzameroélotef’m of thepessentt isventiony dfrothe abatediormala (8), Rylis gr oup, a
cycl oal kyl group, a phenyl group, a vinyl group, an allyl group, an

ar al kyl grefarghly an ethlykgroapronan golouipl, graue ¢ Isqatfesdbbnd melrggenugpomor  a 25
“pol ycyclic amino group having | to 20 carbon atons, two or nore R8s which
may be phlesenstolng bngbmeintieatom end pieproferabily 2 er é,rﬂn;:l pRetiquianlygseatablya

| i near or branched al kyl group, a cycloal kyl group, a vinyl group, an
al Iyl gr8upAsepeciic exeadpleglof guadugn drgacalpniinto c20pdtnd @)buretlaidmminumo or
nore R9s which nay be present being either the same or different, and q
i s an i ntiegetlalahinim chl@ideAsiispatildlinmirens rxtedaluadikyh &t dooidy sindane,

al kyl (cycl oal kyi ) al koxysi | ane, cycl oal kyl al koxysi | ane,

phenyl al Ktytilimmem kidide cahbagiviml Kieps corapeinds may be used e1ther
al kyl (al kyl am no) al koxysi | ane, al kyl am noal koxysi | ane,

cycl aal kwcléwadlkqllymmggmlblh@tmﬂtwn@x naEiry | Tlquhﬁ@lamm;kmﬂndno) al koxysi | ane,
polycyclic am noatkoxysilane, and al kyl (polycyclic an no)al koxysilane
can be ginieshutyislugipem ﬁlleqarémahb’lwsd of the above-nentioned organosilicon
compound (D) that can be preferably used, di ropyl di net hoxysi | ane,
di i sopropy! di fbe homysinds represt¢tted by mebabpyda &rmlﬁ@%@ beagigen as the
di - n- but yl di et hoxysi |l ane, t-butyl (nethyl)di nethoxysil ane,
t - but y!I ( emiydsileieraostpound &3) (Aereinafieryay bhestsiedi trdtolotimpeits tme, as
cycl ohexyl (met hyl) di met hoxysi | ane, di cycl opentyl di met hoxysi | ane,
‘component (C)”) which can be used for preparing the catalyst for olefin polymerization
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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cycl opentyl (net hyl ) di et hoxysi | ane, cycl opentyl (et hyl)di net hoxysi | ane,
cycl opentyl (cycl ohexyl ) di net hoxysi | ane, 15

3- et hyl eycl ohexyl (cycl opent yl ) di met hoxysi | ane,

4- et hyl eycl ohexyl (cycl opent yl ) di et hoxysi | ane,

3, 5-di net hyl cycl ohexyl (cycl opent yl ) di net hoxysi | ane,

bi s(di et kyfhanata)sdiveshasedt’s avtich abg belpresermiboipgleithenthy sinesitiffyend, at i e,
bi s(di - n- but yl at ni no) di net hoxysi | ane,

bi s(di -t ehdijyd anmnmeerddfietofoxysi | ane, 20

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

bi s(di cycl ohexylspesifio pxdtinnped) adyhilkaayailane, alkyl(cycloalkyl)alkoxysilane,

bi s(di - 2- net hyl cycl ohexyl am no) di net hoxysi | ane,

bi s( per hygicloalkdqlliorygdilang pdempdlhasgpBaleaaldsyl(phenyl)alkoxysilane,

bi s( per hydr oqui nol i no) di met hoxysi | ane,

bi s( ethylaikyl(plkglmydiawynok ki laet, atoyysnihaaikox ysilane,

bi s(et hyl i sopropyl am no) di met hoxysi | ane,

bi s( et hyleyelolaylydtytamomogtilkeetykidenegs slkplieycloalkylamino)alkoxysilane, polycyclic

‘bi s(ethylisobutyl am no)di net hoxysi | ane, 25

bi s( et hylantindalitoxlysitank remiddil kydfphbx yelicl aamiag ))alkoxysilane can be given.

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

bi s(et hyl cycl dpepesifiacximp}dofithe hooweshtmmaed organosilicon compound (D) that

bi s( et hyl eyel ohexyl ai ni no) di et hoxysi | ane,

et hyl ( di eahpt preferadlyuset, Hompsidyhdimeth®gysilane, diisopropyldimethoxysilane,

n- propyl (di i sopropyl am no) di net hoxysi | ane,

i sopriepy | di-airbutyldumephcarysiteme ddirre bitgldyeshdxamidane, t-butyl(methyl)dimethoxysilane,
cycl ohexyl (di et hyl am no) di et hoxysi | ane,

et hyl (di -ttbubdfetybdionshaliyvdareosiywpélblemy]dimethoxysilane,

et hyl (per hydr oi soqui nol i no) di net hoxysi | ane,

n- pr opy! (eohygt(victyddimeshoxysiaherdichdryeityldimesthdxysilane,

i sopropyl ( perhydr oi soqui nol i no) di met hoxysi | ane, )

n- but y| ( perlepentaimahuldiethpres)dnaeyHopensil(etyd)dimethoxysilane,

et hyl ( per hydr oqui nol i no) di met hoxysi | ane,

n- pr opy!| (Pelepgmrliryoiohetyldinethaeistanssi | ane,

i sopropyl (per hydroqui nol i no)di met hoxysi | ane,

n- butlyl ( ﬁem%%@@}gh@m(méqmﬁ@my@gmdm,

bi s(di et hyl ar ni no) di et hoxysi | ane, 10 bi s(di-n-propyl am no)di et hoxysi | ane,
bi s( di - n-betyienelabyr(eydenepsilldinethoxysilage - t - but yi ami no) di et hoxysi | ane,
bi s(di cycl opentyl am no) di et hoxysi | ane, .

bi s(di cyc31:%ﬁé&%}ﬁi&?ﬁmﬂﬂ&m&?%’wl)‘éllﬁ@,thoxyf"ﬂane=

bi s(di - 2_bqse(Elirn]e lyfaﬁilg)ﬁemxgt{lgxrgsﬁgge?LgEdrilgl)-(grgli:))lflgrgieﬁo)dimethoxysilane,
bis(di-n-butylamino)dimethoxysilane, bis(di-t-butylamino)dimethoxysilane,

20 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,

25  bis(ethyl-t-butylamino)dimethoxysilane, bis(isobutyl-n-propylamino)dimethoxysilane,
bis(ethylcyclopentylamino)dimethoxysilane,

bis(ethylcyclohexylamino)dimethoxysilane, ethyl{diethylamino)dimethoxysilane,
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bi s(di per hydr oi soqui nol i no) di et hoxysi | ane,

bi s(per hydr oqui nol i no) di et hoxysi | ane,

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

bi s(et hyl i sopropyl am no) di et hoxysi | ane, 15

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

bi s( et hy nirgopsittdyisepropdymineddioestwixyalaac,

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

bi s(i sobugoptopyl(pr-bhytylamimmiliaiashdxysijase] arbohexyl(diethylamino)dimethoxysilane,

bi s(et hyl cycl opentyl am no) di et hoxysi | ane, _ o ) _

bi s(et hy|e&y&ﬁbhbu¢y%gm®dmtmm@ﬂ@1§j ¢thrieperhydroisoquinolino)dimethoxysilane,

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

et hyl (pemdpsd&dwdrmmum}mo)ﬁnm@ gisilaiee,

n- propyl (per hydr oi soqui nol i no) di et hoxysi | ane, 20

i sopr &py hfopearhilfgerdy dotpaawaplinrodisnctionysidased ane,

n- but yl ( per hydr oi soqui nol i no) di et hoxysi | ane,

et hyl ( pemhsuylgahssensonyingliae oxgibpxystane,

n- propyl (per hydr oqui nol i no) di et hoxysi | ane, o ] .

i sopr opy lethyéphadrwguinabne)duyathexyidgngs nipseny (perhydroquinolino)dimethoxysilane,
n- but yl (per hydr oqui nol i no) di et hoxysi | ane, thexyltrinethoxysil ane,

di et hyl ansopeanyl(pehlidregeinplimadingshagysitengr opyl ani not ri net hoxysi | ane,

di - n-butyl am notri nmet hoxysi | ane, di-t-butyl am notrinmethoxysilane,

di cycl opareuyléperkistoduinadineXjmethanysilang bis(dicbrasnmadicthsewsitdehoxysi | ane,
di - 2- net hyl cycl ohexyl am notri net hoxysi | ane, 32 )

per hyl@r oibsxidich-REsIPy labting) disthesxsiane.dnddi-mbriviamise)dicieriysidans et hoxysi | ane,
di et hyl am not ri et hoxysi | ane, _di - n- pr.opyl am notri et hoxysi |l ane,

di - n- but PE- Nty patteodigipxstlane, bistdipyaionsutarang ertheasHsey si | ane,

et hyl - sec-butyl am notri et hoxysi_| ane, dicycl opentyl am notriethoxysilane, 5
di cycl Ohé&%gdlgmlghﬁxyiag1wagy§10pcgﬁ@pe, bis(di-2-methylcyclohexylamino)diethoxystlane,

di - 2- et hyl cycl ohexyl am notr i et hoxysi |l ane, - ) i

per hy dr oitsdFBIOROEF PRI SoR Eere, Des by g netoNe OB HeRYsi | ane,
bi s(t-butyl am no)di net hoxysi |l ane, bi s(cyc) ohexyl ani no) dji net hoxysi | ane,

bi s( t - but Y&y IS PEAPE dicherresilaps. A GhY bwessHY R RR R RPIEIIS] | ane,

E;LYL‘%ZL%&%&%ES&E‘E"H{% ti‘??}\}/olég 'l%é#%ggthigsntépvé%nine}dé%WY@H%ﬂ% ype of these

Chase. cotigtnts Ba B HEottsiRHe Thr st T perergr S BryRianty o

POlY el 2o e Y 1oy Aty Tntnd Ry s Bas Ry Ry Lot Sy R0 et iR,
n-propyl(diisopropylamino)diethoxysilane, ethyl(perhydroisoquinolino)diethoxysilane,
n-propyl(perhydroisoquinolino)diethoxysilane,

20  isopropyl(perhydroisoquinolino)diethoxysilane,
n-butyl(perhydroisoquinolino)diethoxysilane, ethyl(perhydroquinolino)diethoxysilane,
n-propyl(perhydroquinolino)diethoxysilane,
isopropyl(perhydroquinolino)diethoxysilane, n-butyl(perhydroquinolino)diethoxysilane,
thexyltrimethoxysilane, diethylaminotrimethoxysilane,

25 di-n-propylaminotrimethoxysilane, di-n-butylaminotrimethoxysilane,
di-t-butylaminotrimethoxysilane, dicyclopentylaminotrimethoxysilane,

dicyclohexylaminotrimethoxysilane, di-2-methylcyclohexylaminotrimethoxysilane,

32



in the presence of the catalyst for olefin polynerization of the present
i nvention. The olefins such as ethylene, propylene, 1 -butene, 1
-pentene, 4-nethyl-|-pentene, and vinyl 15 cycl ohexane can be used either
individually or in conmbination of two or nore. O these, ethylene,
propyl ene, and 1-butene can be suitably used. A particularly preferable
ol ef i n i peghydydognimelifrtomettengsilany, teehyclopplinoieoirpecthwiysianst her ol ef i ns.
As the olefins to be copolynerized, ethylene, 1-butene, 1-pentene,

4- et hy| diethydemisatiethoxiysijane cdial-piepxiamenotreioxysdand, ke can be used either
individually or in conbination of two 20 or nore. O these, ethylene and
1- but ene dearbubidarginotrzathoxysidrd. cting -ttty laminetaetheotysilaspol yneri zi ng

propyl ene with other ol efins, random copol ynerization of polynerizing

pr opy| engthybsee-bwplemynnsricthpysilanes digh¢lopendtlaminstrietheiysidans. i n one step, and
propyl ene-et hyl ene bl ock copol ynerization of polynerizing only propyl ene
in a fi rghcycbﬁ@adfemmpmeﬂmwla@pj dizk-methyleyslobeyylamigobisguixysianezi ng

‘propyl ene and ethylene in a 25 second step g_sec_ond pol ynmeri zation vessel)
are typi eathydmiseguipolimpisicibaxysilynd. pethydrpguinotiveiainthokysilene.i on conpri si ng
the conponent (A), conponent (B), and conponent (C) is_effective in both
t he randdm(copplaymeidizethaositang, tms(@zmohexg&myn@)dm eoilénsy 33 i nproving
the catalytic activity, stereoreqularity, and/or hydrogen response,

copol ynetistabitplamer isthearsiene, dindcysldissy e )dicthossiilané.ng copol ymers. In
addition to the catalyst conponent (C), the above-described conponent
(D) may bBevingleetthylsilanedempondsitase.(aoy caelahgojtherydimethesssilaae caebe as a

m xture or separately in a multiple 5 stage polynerization vessel of the
bl ocK Ocodvepne Fither angiypepithespmrasnestipancatenrands EHrasswaabingéinn oE tven

al cohol, oxygen gas, or a ketone may be added to the polynerization
react i on % ¥R BPEROIheRsrcompopndscan e fusvdiathopresmnt guieniien.t he fi ni shed
product, particularly when shifting from honopol ynerization of propyl ene
to the block Wshiedgrepplvwtizeshor capolypstized by maderpos Slask copelymedaion,

et hyl al cohol and isopropyl 10 al cohol can be given. These al cohols are
used in 4htheiBeisncee! the catalys forolghn polaﬁwrlziﬂ%r%ﬂlmrys@t nvegtign. ppfhe f or
one nol of the conponent (B).. The ratio_ of each conpi)nent used i s not
speci f i CéllfFiiPSISP?h adhylengs pisblens lsbutpne, 1-pentene, 4-methyi-1-pentene, and vinyl

15 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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rati o does not influence the effect of the present invention. Usually,
the conponent (B) is used in an anmount of 1 to 2000 nol, and preferably
50 to 1000 nol, per one nol of 15 titaniumatomin the conponent (A). The
conponent (C) is used in an anmobunt of 0.002 to 10 nol, preferably 0.01
to 2 nol, and particularly preferably 0.1 to 0.5 nol per one nol of the
conponenimpmyingithe ¢dtdytiompiyrprsier¢@pgularitysand/driydogt respérsn, the anount

is 0.002 to 10 nol, preferably 0.01 to 2 nol, and particularly preferably
0.01 to copdymerizatipe perderenanod, and praperties whmsalting cepolymea- t Freaddgiqpdnent (O
is used in the 20 anount of 0.001 to 10 nol, preferably 0.01 to 10 nol,
and par t theuatalysy cgrednenbfl)ythe abave-descibadoiompesentd e muglbeased. hdlhsonponent
(©. Although the order of contact of these conponents is optional, it is
desi r abl eomponenis(§) aadit>} hay be weditherasmuniésaposaparataty in emukwle

pol ynmeri zation system then cause the am nosilane conpound (C) or a

mi xtufe ofage pelymeripasinavessel djthehtpck Dppalpmensntignt Agnowa edaciandanaini num
conmpound (B), or cause the conponent (C) and conponent (D) in an

opti onal cmlg@tndtsaclm@ma@@omh@xagmaq)mkqﬁmmI@@ggmdﬁidd(@)h,e and cause the
solid catalyst conponent (A) to contact the resulting mxture. A nethod"
of form pglymeszatianratgjion spsferadiel eyt torrrewang dmoationphgehie edoushgd(B) to the
pol yneri zation system separately causing the conponent (A) to contact

t he conporeict, paliceprly e sinfiggdiam homgpolamgrization od epryéandith ghetbieck
contacted conponent (A) and conponent QC) or the conponents (C) and (D)
to the pépyatEpemadipnn Ay spesiid axamiples of thsrad¢ahohisthy! aleplorliand ifoprapyl t i s
possi ble to further inprove the hydrogen response of the catalyst and
crystlfll | alseholnen begivicas Thesealcohels ara wsed ipen ymedntlof 003 itad 0 anadrasdi ousl y
contacted m xture of the conmponent (A) wth the conponent (B) or the
conponentryfepbly dalgtor ok dexsmeanal of Bye compopgt (Bl-esent i nvent i on,

pol ymeri zation_can,  be carried out either in_the presence or in the
absence of an T8¢ &ie of caeh Gamponery wsed ks pas sRseiicelly Hanted dnasprsl pesichgay be
10 used either in a_gaseous state or in a liquid state._ The

pol yrer i Z89 &15s pelailpense fthe ifest of thy preseniinyeation y: Unially the serapepeat @) of
200C or |l ess, .and preferabl t 150C or less, under a pressure of 10 MPa
or |ess, %84 MR &t wpayityt 4 t9,pa00;m0], @8 prefirellg 50 40 @4t malyggone mol of

15  titanium atom in the component (A). The component (C) is used in an amount of
0.002 to 10 mol, preferably 0.01 to 2 mol, and particularly preferably 0.1 to 0.5 mol per
one mol of the component (B). If the component (D) 1s used in combination, the
amount is 0.002 to 10 mol, preferably 0.01 to 2 mol, and particularly preferably 0.01 to

/ 0.5 mol, per one mol of the component (B), and the component (C) is used in the

20 amount of 0.001 to 10 mol, preferably 0.01 to 10 mol, and particularly preferably 0.01
to 2 mol, per one mol of the component (C).

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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pol ymeri zati on systemor a batch polynerization system may be used for
the polynerization reaction. In addition, the polynerization can be
conpleted either in 15 one step or in two or nore steps. |In polynerizing
ol efins using the catalyst formed fromthe conponent (A), conponent (B),
and conponent (C) (hereinafter may be referred to fromtine to tine as
"mai n potagatpstiby atidiop the orggndatintiesinrcabipeund(Byrte lthapaipmetizatipolsystenj ze t he
olefins prior to the main polynerization to further inprove the catal yst
act i vi t ysepstaleorsipgltbe camporet (@) dp eentad shofompment ((h gr el oomgronpst i cl es,
and the like. In addition to the olefins used in the main

pol yner i EtanddD),ravd derding the contagedtommmenicldy) and cospdnsdnn (Cher theel i m nary
pol ymeri zation. Specifically, after causing the conponent (A) to contact
the conmpompmensBy) ambi{rio theepadymporasnn sYs@m ivalshepsfeasidaembofingngf i ns to
prelimnarily polynerize 0.1 to 100 g of the polyolefins for 1 g of the
conpohentt if g)ssiblate Tuohmyomprive 21 lRrogendesponsed thoegayignnd cOstadling f ur t her
caused to contact to formthe catalyst. In the case where the conponent
(D) is upmgeritias ebtlbiresattingrpolynieriby wswg it aousdy cenisated mixtusadpanent (A) to
contact the conponents (B) and (D) in the presence of olefins during 35

t he pr el tormproeyt F9lwithethe zamporens () ardhaisenpdrent@hpanihe co@pontut (DY t he
main pol ymeri zation. Although the order of contact of the conmponents and
nmonomers in bedhe piasentaunentine pohehdrivaner sandwl oamied odeither in sheopesenpal |, it
is desirable to first add the conponent (B) to the prelimnary

pol yrrer i eninithmabsystearhanmrganid sedvent. g dlefn muinefricrs giab aSpapylssphe@ydesuch as
propyl ene, cause the conponent (C) and/or the conponent (D) to cone in
cont a¢t wiedisitheren epaprone Alete(on)in a diquidistrsn  cbhesrolameridagph meastiomisas

propyl ene and/or one or nore other olefins to cone in contact with the
ni xt ur e. PrEfarddy gtTiad put &l gdemperatarg §f 1001 peless, mheé ppafearblyiah a9 §/'C or less,

pol ymeri zation tenperature is from-10 to 70C, and preferably from-5 to
50C. 10 weder porssause o 4 iMite wtless) ad preferablyt 6 Misrardessic e Ehenagonginegusn

pol ynmeri zation catalyst of the present invention can produce olefin

pol yner s pPlmaripatighsystomer ¢ betshpolymerizaionpysipremey be ped 195thég a known

catal yst, whil e naintaini nlg a higher stereoregularity ) )
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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of the polymer and inproved hydrogen response. In addition, depending on
the structure of the conponent (C), the catalytic activity and
stereoreqgularity are inproved 15 as conpared with the case in which a
commonl y-used catalyst is used. Specifically, when the catalyst of the
present invention is used for polynerization of olefins, it has been
conf i r mechetpraliminaey puighegeanon espanse thecdmgonena@) whithgtheahaihai ni ng hi gh
~stereoregularity depending on the structure of the conponent (C). In

addi ti onpolyinchastionbe édthoagii themedertoli adntbdief dief @atpoatnts apd mwhogetshe
catalytic activity and stereoregularity 20 can be pronoted by using of

t he conpomeyihg (@)théaselindnay pplaiefizatiostis opterad.it Fhiesirabig@rfost ddiddba
conmpound of the present invention can be used as a conductor insul ation
fil m mat eompbdnena(B)uo filecerelimentry pgyagerdtionfsydepnin ab actricdas onokefibhgas d, a
photoresist raw nmaterial or internediate material thereof, and the I|ike.
The p$ esemtosphere stéloas pabpillereecass theidoegbonent 1f6) enddet the cothyorextpl tes, whi ch
25 shoul d not be construed as limting the present invention. (Exanple 1)
<Synt hesksmefin emitand siithahecaoppennds, 86l thed task an nlefinisoth sshwopylesr nal
~atnosphere was sufficiently replaced with nitrogen gas was charged with
a THE soknd/booneodr redia pll@nbleéins fo @ ircogrant with demixTire. sAltbhéughmotwas
cooled to -10 to OC and a hexane solution of conmercially avail able butyl
lithium spécifieatly dindteds the gualimohany potynetrizgti@anicnperanas isfromi-Y0 aodt¥€, usi ng a
dripping funnel while 5 stirring. After the addition, the tenperature was
gr adual | ynd peferalsle drono-330G0HRd the mixture was reacted for two hours to
obtain a slurry of lithiumsalt of ethylam ne. Another flask in which

t he ilat er nal dhopshherieativsofséiitisan hetprgsenepdiabe dlefintpolymdarizegsn  gas was
charged with a toluene solution of dicyclopentyl di nethoxysil ane (a

commer ci ahlalysbaidhé pisbent prvesdiien Janviirpdiive wiedingwdymeets irpa hipbet YeldCharaind t he
above slurry 10 of lithiumsalt of ethylamne, in an anount 2.1 times nol
of the dheydynpigatiphdsingekosysichtalyet, whas nstimeiningsolslgler starengegaritsij ect or
in anitrogen stream After the addition, the tenperature was gradually
i ncr easedf thepalymeerpnd impwvedbydregantregponse.  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>
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at 70C for four hours. After the reaction, the reaction m xture was
filtered in a nitrogen atnosphere and the solid conponents were washed
with a small anmount of 15 tol uene, thereby separating a solid from

|l iquid. The solvent was evaporated fromthe solution and the main
product of bis(ethylam no)dicyclopentylsilane was purified by

distillation sk in eHithek: pfesdWBosphbe Wasishifitgenpo iréilacd Wwiktenieopgound
was found to be 118C/ 2.4 nmmHg. The yield was 84.6% This product was
conf i r medad waduhardet st dTPHB RO MG p Al b€ ptbllapei iyilagiilraged shiyamH- MMRsolifivn and
the elenentary analysis. The 20 el enentary analysis confirnmed that the
conpoundwagosiled ® -00 tad° CemdEUxaHEs DTN, oftdomnietciBibya¥allkbB6Myy] lididmN:
11.02% (11. 01 %9, wherein the percentages of the parentheses are
t heor et i &Bdn aradbuie squitnolade ethiylamingd, ves svdp edder usingadirgipégy Pphhdrwhile N-H
stretching vibration typical to a secondary am ne in the nei ghborhood of
3350 &£m stiringheAfiesiht iadditioatthe idmyesdiine wa goaduhlin mcedatead 10659°C modrtitehe char't
of 'H NMR spectrum and the spectrum 25 intensities of the positions are
as shownnigumkewheredctedTfoe twe hoilits $o obtainrederrpodlititms salsoffglorlimideat t he
~conpound obt ai ned was bi s(et hyl am no) di cycl opentylsilane. 'H NWR and IR
wer e nmeasuiotar fladkein whih the interbhgmoepicid wansuffiddntlHepiEed Wehsiirdgag
devi ce: JEOL 500MHZ, Sol vent: CDC13, Nunber of scan: 20 tinmes, Measuring
t enper at gaewa2€harget mtithr nialucat asiddowlof divzldfentyMiasthokpgladeyd ce: " Avat ar
360FT/I R" manufactured by Ni colet Co, NaC sandw chi ng net hod,
Measur emeamnicenigibravhilabde prodoct) whigheratdasokdFo TRBLB°Q, ahpke afovershimgn Nunber
of Peak position (ppm) protons Proton of CH directly bonded to Si on 2
0. 8694 t of Othddi talbeineiianine] mginramhdunt P dttimd3rmodlan tieH2 on 5- menber ring 16
1.0323 to 1.1203 nmulti let

dicyclopentyldimethoxysilane, 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

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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Proton of methyl group of ethylamno group 6 1.3467 to 1.8118 nmulti |et
Prot on of nethylene group of ethylam no group 4 2.7386 to 2.8870 nulti
l et Proton of NH of ethylam no group 2 04930 (broad singlet) (Exanple

2) <Synthesis of am nosilane conmpound> 10 A three-necked flask in which
the int erlnal at nrosphere was sufficiently replaced wth nitrogen gas was
char ged wH-WMIY Mpasgfing davige: dBOLt 500N Aoy ant:{gDOL:oWumbkr effscast2Ry| ami ne
in anitrogen stream 30 nml of a hexane solution containing 0.04 nol of
BuLi was #hesaMeaaainademperatvee: 0Hy: lateimeé septaidi BScool ed to - 10C using a
dripping funnel. After the addition, the m xture was %rﬁadual | y heated
and r eactl®dMaaswog degicer Hhvapis JRBEFAR™ mesutfaefureddnt Micatst Tef Nofl ch t he

i nternal atnosphere was _purged with nitrogen was charged with 60 m of a
t ol uene s@hdvichinedarrtbed Menguomept tegpeBiue rOpLINBEBYNI met hoxysi | ane and
cooled to -10C. The above slurryof Li salt of nethylamne was slowy
added dr opwi se to the cool ed solution under nitrogen seal. After the

addition, the mxture was reacted at 50C for three hours. The reaction 20
m xture was separated into a solid &8LE lsol ution by centrifugation. The
solid wag Washed with 20 _m “of toluene and qgegek §fo] L he sol ution. [he
sol vent was evapor at elPeE PFYim t he sol uti dn SOERE T eH%‘d@PSHWééﬁPﬁ% and
the resi que Wyl SECHIRECHBRded &FSCaA Priessule To] opiggblio 0.9411
bi s( et hy|l ami no) - t - b ylepiidylins | ane. The el enenfary anal YSuRiplegenf i nmed
that the [compound consisSts of C 55, 0I% (59. 11% , H| 17Z.087%d LZ20% 7
and N 16. 25% ( 15otndet: of HBE per cent|agesi®f the PaneRbieses are
theoretical_ 5 val ues. (Exanple 3). <Synthegis of am nosijligne, ¢emypound>
Proton of methyl group of ethylamino group 6 ' o1
(multiplet)
Proton of methylene group of ethylamino group 4 2722?1}1?})213%;3 70
. 04930
Proton of NH of ethylamino group 2 (broad singlet)
(Example 2)
<Synthesis of aminosilane compound>
10 A three-necked flask in which the internal atmosphere was sufficiently replaced
with nitrogen gas was charged with 60 ml of a THF solution containing .04 mol of
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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A flask in which the internal atnosphere was sufficiently replaced with
nitrogen gas was charged wth a THE sol ution of ethylam ne. The sol ution
was cooled to -10 to 10 OC and a hexane solution of comrercially

avail abl e butyl lithium in an anount equinolar to ethylam ne, was slowy
added using a dripping funnel while stirring. After the addition, the

t enper at from thasolgmadumle! sedicrelrasent and Hx0€sidne wahdishiled under walsced eact ed
for two hours to obtain a slurry of lithiumsalt of ethylam ne. Another
f1ask i npregsuiecie abtean bistrasthdrmatoyrdduhdeteyledancs ufThe elementayy anapisisced with
highly pure nitrogen gas 15 was charged with a tol uene sol ution of

bi s( met heonfiraied Swptheppmppliatheonsistscd kS A1 (59.115waH: AbPe%di3da¥) which
was cooled to -10 to OC, and the above slurry of lithiumsalt of

et hyl ami #r6l Ni 1.2 4hp0ifit), wherein theperasntages ¢fithe parentheses are theoretical

bi s(met hoxy) di i sopropyl sil ane, was slowy added using an injector in a
ni trogenvadtgseam After the addition, the tenperature was gradual |y
increased and the m xture was reacted at 70C for four hours. 20 After

t he reacthixgmplahe reaction nixture was filtered in a nitrogen atnosphere
.and the solid conponents were washed with a small anount of tol uene,

t her eby seprhests aigmanostlang epmpoymilt i qui d. The sol vent was evaporated from
the solution and the main product of bis(ethylam no)diisopropylsilane
was purified Bylagk gt whichtheonterndi afmaspbiere aves pridisisutle replaphd Walbi nifregenpoi nt
of the conpound was found to be 68C/ 7 mtg. The yield was 25 87.2% This
product s@sswasohpigedsdthtaol 1B selndgreetsindaming) dilhe spnbpy wes femed toy 10 to4- NVR,
IR ~and the el enentary anal ysis. The el enent a% anal ysis confirnmed that

t he ¢onPdusndl harenssaiutim of cosmesgally sailglpputyllithipmomoanamoumtoy | and N:
13.82% 39 (13, 849 wherein the percentages of the parentheses are

t heor et | egimplgr toethylamps, Wre slpwist addad Helae asppive fermebyiNe siginEet chi ng
vibration typical to a secondary am ne in the neighporhood of 3400 cm 1.
The posi Aftshthgrdditipnthe fempertug mas grstualby sicrragedstp gf«h‘% Aed the apixtugs Was NVR
spectrum and the spectrumintensities of 5 the positions are_as shown in
Tabl e 2. repgied fadwoieuisito phighea dpgy 9§b@l@ﬂsﬁbﬁe¢ﬂa@mhe AnsHisH Atk 18bt ai ned
e o She R St SIS Ecy Teplaced Wit bighly pute nifogen 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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TABLE 2 Type of proton Nunmber of Peak position (ppn) protons Proton of
CH directly bonded to Si on 2 0.8102 to 0.8828 5-nenber ring nulti |et
Proton of methyl group of isopropyl group 12 0.9861 to 0.9719 nulti
plet) Proton of nethyl group of ethylam no group 6 1.0477 to 1.1071
multi et Proton of nmethylene group of ethylam no group 4 2.7924 to

2. 8496 m(1334%ktwheRinthopenkntugesoff tht parbrtheses agrtbepetXadv8963  ( br oad
singlet) 10 (Exanple 4) <Synthesis of am nosilane conpound> The

experi ment wadhedR spastruouhad apserptos bynd-Hetratehingsibrati@xgymshldo2 except for
using 0.02 nol of nethylam ne instead of Q.04 nol of nethylamne, a
hexane sétandan amncionbeangigitprinniFdl0 of” Bullbe pagitiemattfutathetchexane

sol ution containing 0.04 nol of BuLi, and 0.01 nol of o

t - but y| eptadi chsaineskdyern thmnehartmdt BaME specioemmpi thyf spectrum intensities of

t - but yl et hyl di net hoxysi |l ane to obtain

_bi s( net hyhesprsitions aretsa show trhabls 2.ankhe repdts oditiegse analyses avrrioyishe thonf i r ned
that the conpound consists of C 52.30% (52.44%, H 12.61% (12.57%,
and N 17omposndiobtained wasdisietiviamine)dpsareemsilies. of - IMR sad Shmiseses 20
~are theoretical values. (Exanple 5) 40 <Synthesis of am nosilane
corrpoundmﬁswemdwﬂwrﬁaﬁ@mn@yénmnﬁxménb was synthesized in the sane
manner as in

TABLE 2
Number of .
Type of proton protons Peak position (ppm)
Proton of CH directly bonded to Si on 2 0.8102 to 0.8828
S5-member ring (multiplet)
Proton of methyl group of isopropyl group 12 O'Q?Ifl{ﬂtgp?ﬁ; 19
Proton of methyl group of ethylamino group 6 10?;1&?})%@1)0 B
Proton of methylene group of ethylamino group 4 27?1%111&?53%)4 %
. 0.3903
Proton of NH of ethylamino group 2 (broad singlet)

10
(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
15  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
20 are theoretical values.

(Example 5)

40



Exanpl e 2, except that dicycl ohexyl di met hoxysilane was used instead of

t - butyl et hyl di net hoxysi | ane. The el enentary anal ysis confirned that the
conmpound 5 consists of C. 66.03% (66.07%, H 11.86% (11.88%, and N
11.00% (11.01%, wherein the percentages of the parentheses are
theoretical values. (Exanple 6) <Synthesis of am nosilane conpound>

Bi s( met hySanthes) efasniopslept pempgunsi-| ane was synthesized in the same manner
10 as in Exan%l(ﬁeg 2, except that ciql ohexyl met hyl di net hoxysi | ane was used
i nstead of t Bitmgiwiaminedipselebsegdsilagpavas srshesizeih thespmg manpey as in
confirmed that the conpound_ consjsts of C 57.91%(58.00%, H 11.68%
(11. 909 Examplens exesppthns dies:lotmyldimeghaxwsilang was wed desttadgds of the

parent heses are theoretical values. (Exanple 7) 15 <Synthesis of

ani nosi | vetyishpdimsthoxpsitangs k T prielgagniant apalisiscopBimedisatctha pgeprundt h 0. 44
nol of netallic m -nesoizé‘g .and 60 m é:)f dioisoprop?/l et her whi ch was
_dehyd?f at EemsfEHed3d-U% &ep-0R8). dbdé B07nfld S8YDupttdidr Ialioi bH % a snal |
amount of iodine as a catalyst, the m xture was stirred. The m xture was
cool ed t ¢vhetran aﬁme@eg&ag@%qf paventhesgs are theorelicak BHESpy| et her 20
.containi ng 0.4 nol of 2-chl orodecahydronapht hal ene was sl owl y added

dr opwi sef X%?Iél?é} ably while controlling the tenperature at room

t enperature or .bel ow. A[ter the addition, the m xture was reacted at 30C
for two Foypidest BRUABROBPUGTe was filtered and the amount of the
Gignard reagent g{GHky he res er solutio cal cul ated by

aci d-al kal it R .ml@caﬁéié&?r@?etﬁr pilaps s e in iR SEREINET d was
20% 25 it e SanSeTLLatLon, Yoo 0, 0%, TRLLARD, Mo Bl dok LR AR, (e
o 0 sl ok s Oh SRR e Bl v o
AN YEIRN, o e R O A M
After t h%vherein the percentages of the parentheses are theoretical values.
(Example 7)
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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addition, the m xture was gradually heated and reacted at 80C for two
hours. After the reaction, a solid conponent was separated by
centrifugation in a nitrogen stream 5 washed twice with 10 m of

tol uene, and added to the solution side. The solvent was evaporated
under reduced pressure. The residue was heated and purified by

di stil | atliming ahd 16@pdbét diisoppemd ethitr solitie ithe Gdighardetagyniidvegi s was
repeated twice. 50 m of a toluene solution containing 0.02 nol of the
r esul t i ndecahydOogddthy drampaphichyvasdirepetddabypse, veseddebdmgded. t dfter leask. 10
On the other hand, a three-necked flask in which the internal atnosphere
was suf hiditientthymixaplecavamdgraduatly hedtedbgrehregeied 2l C Har tyechonks. h AABrm  of a
tol uene solution containing 0.04 nol of ethylamne in a nitrogen stream
30 M of the rhast@nea sdidutogponentovesaeparaigd by Oentrifilgatdn Bl nitnagsn steemsl, y added
to the ethylam ne solution cooled to -10C using a dripping funnel. After
“the aéldi tashed tivie itk § U ofvaduaye pahdadddgd toetht edution sidel r Eacsodebnavad0C f or
two hours, thereby obtaining a slurry of lithiumsalt of methylanm ne.
The abovevapstaiehendsotaducahpresnteai rihagesdd@vasdicatsfl ahdhpurified by distillation

_bi s(decahydr onapht hyl ) di net hoxysi | ane was cooled to -10C and the slurry
of I'i t hi tosepsate a plodnet hYhsproedwasf apatbesidwapwpered wicer 0! efddi ti on,
the m xture was further reacted for three hours at 50C and for two hours
at 80C. Thieereablution coriginingip0? atobdf O resutiang r educed pressure and the
residue was distilled under reduced pressure to purify and separate the
product , biﬂ(@celmdr@tmphﬁhmi)ﬁgleﬂbiwéﬂmbmalsadﬂadd))bjf@(SQecahydr onapht hyl ) si | ane.
The el ementary anal ysis confirnmed that the conpound consists of C

72. 60% ( 72. 86%n theiothen hewye (hrde-6qtded flaskdinhich Bedatefral aegspheshiwrei n t he
percentages of the parentheses are theoretical values. 25 (Exanple 8)
<Synt hesissfligiendyrepbased and nispgeaugas was charged with 60 ml of a toluene solution

Bi s( et hyl am no) c(}égl ohex%/l cycl opentyl si |l ane was %nt hesi zed in the same

42 nannercortgining E4mel ef gthylamingdn atrifzezeashvarani Hemhata heeaeisalgtiond of

met hyl am ne and cycl ohexyl cycl opentyl di net hoxysi | ane_was used i nstead of
t - but yl epﬁgtp@pn@@.ﬂ%wg pf Bkt was slowly added to the ethylamine solution cooled to

-10°C using a dripping funnel. After the addition, the mixture was gradually heated

15 and reacted at 50°C for two hours, thereby obtaining a slurry of lithium salt of
methylamine. The above toluene solution containing 0.02 mol of the
bis(decahydronaphthyl)dimethoxysilane was cooled to -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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The el enentary anal ysis confirnmed that the conmpound consists of C 67.05%
(67.10%, H 12.00% (12.01%, and N 10.23% (10.43%, wherein the
percentages of the 5 parentheses are theoretical values. (Exanple 9)
<Preparation of solid catal yst conponent> A 2,000 m round bottom fl ask
equi pped with a stirrer, of which the internal atnosphere had been
sufficiently replaced with nitrogen gas, was charged with 150 g of 10

di et hoxymagme sk unEsardpl 30exrepiothattethylemime tvers psabinsteadoSmsihghsiionand qui d.
The suspension liquid was added to a solution of 450 ml of toluene and
300 m ocycﬂc'pheawicmgtppetreyld'ameﬁhwsiémwpmv&sodu?snsyeaﬂiotf it-bdtylethddiondtercysil@00 m
round bottom flask equipped with a stirrer, of which the internal

at nospheilbe tlantenieshamslyissiconBrmddthatahe eerapowndidonsists pbgen7.054wd67.10%),
suspension liquid was reacted at 5C for one hour. After the addition of
15 22.5 Hi 1300%i (13-0p%UDyanddht el 386 €10.43%e), miherein thewpgrrenleatseef tho 100C and
reacted for two hours while stirring. After the reaction, the resulting
r eact § onparetheses awgdbeangistabialfiur tinmes with 1,300 nl of tol uene at 80C.
After the addition of 1,200 ml of toluene and 300 m of titanium

t et rachl ifagwle $he reaction mixture was heated to 110C and reacted for
two hours while stirring. The internmedi ate washing and the secondary

t r eat nentPrparaber of spidaatalysbemepansnie. The resulting reaction nmixture was
washed seven tinmes with 1,300 mi of heptane at 40C, filtered, and dried
to obtain a s6/32,¢00cmt mupd bodamplesleequipped wilea $toren dfwhiclpthedeiemalrhe
content of titaniumin the solid conponent was neasured and found to be
3.1 w % atarspheie hed beenouffsigniiyaeniocedivoth mitrogdny@es, wadchardedvaih Fikg oh> 25 A
2.0:1 autocl ave equipped with a stirrer, of which the internal atnosphere
had [Heedictiorymagyesivapat 8 wi elifoliens wgueppagas suspassiehidgged We h 1. 32 mol
of triethylalumnum O0.26 nmol of bi sgt hyl am no) di cycl opentyl si |l ane

obt ai ned sispeustorEhi@tpwas addedrig asplation el %m{pﬁtowpaa% 0 whpbiientan n an
anount, in terns of the ¢titaniumatom contained therein, of 0.0026 mol,
t her eby tebghlagdepissiopstsfilled in giwther 2,000 mi round bottom flask equipped with a

stirrer, of which the internal atmosphere had been sufficiently replaced with nitrogen
gas. The suspension lquid was reacted at 5°C for one hour.  After the addition of

15 22.5 ml of di-n-buty] phthalate, the mixture was heated fo 100°C and reacted for two
hours while stirring.  After the reaction, the resulting reaction mixture was washed four
times with 1,300 m] of toluene at 80°C.  After the addition of 1,200 ml of toluene and
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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catalyst. Then, with the addition of 4 1 of hydrogen gas and 1.4 1 of

| i quefied propylene, prelimnary polynerization was carried out for five
m nutes at 20C, 5 followi ng which the prelimnary polynerization product
was heated and pol ynmeri zation was carried out for one hour at 70C. The
catal yst activity, bulk density (BD, g/m), heptane insoluble conponents
(H, w %:xarapld lpaid the hbaversatié catelyst ainngpnent iASH Mnount, it ermsoibthet he nel t
index (M, g-PP/10 min), of the resulting polymer were neasured. The
resul ts afasivghawm dontajizd terdin, 8f G AR inmal Hbergapfoeming aphilgmtezdiioat no dat a
was 10 acquired. The catalytic activity per gramof the solid catal yst
conponentatdlyst. t hberamothrthe edditipobf4rbef loRyogrnapes pat 1 ddef Houafiedf t he

pol ymeri zation time was cal cul ated according to the follow ng fornul a:
15 Cat al propglens; tpralinipary polckrzetiopwhy eastied pit foyfiveolindescd287Gist conponent
(9)/ hour The pol yner (I—? (g9) insoluble in n-heptane after continuously
_extratt i fdlowingwhisbityaprelih@ary pelysiexzdtionmpsodust vas héatagl andipoptramizaties dri ed
and the weight was neasured to determne the proportion of the
conponenwss tarsied owlfer one Hooir bt HYCn- Abp catakyst adtivitybudk gasitn(BD, gmbol yner
_accordi ng to the followng formula: HH (ww% _ (H(g9)/(G(g) x 100 The
mel t i ndespt{id thsokihile hompaticatst (€4, wite), med mek fiow et ascoflingte AAJMer was 25
determ ned according to the nmethod conform ng to ASTEM D1238 or JIS
K7210. T®masapbtheaudlaindae{Mhig-RE/$8 miububf tba resiitpgl ppiwnes weae measiredat ed by
the ratio (Mv M) of the weight average nol ecul ar weight (My) to the
nunber aVvbe myolts 24 shoveiulabie 4vei Blanks e Tabde 4 trelicas/thet wséatd wast i onat i on
chromat ography (CFC) using "CFC T-1 5013" (nmanufactured by M tsubi shi
Chenil¢al agingd) under the following conditions. Solvent:

o-di chl orobenzene (ODCB) 5 Tenperature: 140C (SEC) Columm: Shodex GPC
UT-806 nP The catalytic activity per gram of the solid catalyst component for the amount of

polymer (F) gram per one hour of the polymerization time was calculated according to

the following formula:
15 Catalytic activity = Produced polymer (F) (g)/Solid catalyst component (g)/hour

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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Sanmpl e concentration: 4 g/1-0DCB (200 ng/50 m -0ODCB) Feed anount: 0.5 ni
Flowrate: 1.0 m/mn 10 Tenperature range: 0 to 140C (Exanple 10) The
same experiment as in Exanple 9 was carried out, except for using

bi s(nmet hyl am no) -t -butyl et hyl sil ane obtained in Exanple 2 instead of

bi s(et hyl am no) di cycl opentyl silane. The results are shown in Table 4. 15
( Exanpl emblepulihweightiéMe)pessureity csssifrrciueatioh eh®mwegraphnr ((B€) osing except
for usi ng bi s(et hyl am no) di i sopropyl sil ane obtai ned in Exanple 3 instead
of  bi s( &Hy TR \aiasylettorsd iy B sbsshe Chamical @epl fundar e dblbwing n Tabl e 4.
(Exanpl e 12) 20 The sanme experinent as in Exanple 9 was carried out,
except femdifiingg bi s(methyl ani no)-t-butyl met hyl sil ane obtained in

Exanpl e 4 instead of bis(ethyl am no)dicyclopentylsilane. The results are
shown i nSTiabiteoglichlqphenspedOI2§Bhe same experinent as in Exanple 9 was
carried out, except for using 25 bis(nethylam no)dicyclohexylsilane

_ obt ai hed TempeEstar140% (SkéDead of  bi s(et hyl ami no) di cycl opentyl silane. The
mol ecul ar wei ght distribution of the polynmer was neasured. The results
are showkolumr 8bpéexGPAY-80Gmpl e 14) The same experiment as in Exanple 9
was carried out, except for usi n(qzogbi s( et r&{hgm no) cycl ohexyl net hyl si | ane

obt ai nedStmplEapgsEaton: 4@ (S} (208ineg/ 2 mHANEBD) di cycl opentyl sil ane. The
results are shown in Table 4. 5 (Exanple 15) The sane experinent as in
Exanpl e Hesfeamavai:)-28lout, except for using
Flow rate: 1.0 ml/min
| 10 Temperature range: 0 to 140°C
(Example 10)

The same experiment as in Example 9 was carried out, except for using
bis(methylamino)-t-butylethylsilane obtained in Example 2 instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 4.

15 (Example 11)

The same experiment as in Example 9 was carried out, except for using
bis{ethylamino)diisopropylsilane obtained in Example 3 instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 4.

(Example 12)

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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bi s(met hyl am no) bi s(decahydr onapht hyl )si | ane obtained in Exanple 7

i nstead of bis(ethylam no)dicyclopentylsilane. The results are shown in
Table 4. (Exanple 16) 10 The sane experinent as in Exanple 9 was carried
out, except for using bis(ethylam no)cyclohexylcyclopentylsilane
obtained in Exanple 8 instead of bis(ethylam no)dicyclopentylsilane. The
resul ts @benghowh) in Table 4. (Exanple 17) <Preparation of solid

catal yst conmponent> 15 A 500 ml round bottom fl ask equi pped with a
stirrer, of wihebharhhexpentrenhad in Exampéphweecdrddd beteexcepf for vsiept | y repl aced
wi th nitrogen gas, was charged with 4.76 of anhydrous nmagnesi um

chl or i depis@bethylapinaexsdorexylamthydlane abtained 2n Brawplaéxydteand dohol . The

m xture was reacted for two hours at 130C to obtain a honbgeneous

sol ut i onbis(etidamnind)didyclqpeotylplhndhial The rastipdrd hewnes Tablddd to t he
honobgeneous sol ution and the 20 m xture was reacted at 130C for one hour.
Al the (osmnlehd) reaction solution was added dropwi se over one hour to
200 M of titaniumtetrachl oride maintained at -20C in another 500 m
round bott om fThasknegxpeppedt a6 infExampls 9 wes carted aiti excephifer usingr nal
~atnmosphere had been sufficiently replaced with ni trogien gas. The m xed
sol uti on bmethhbauﬁdbﬁ@emm’drm@phthﬁsﬁﬂah@letslna(ihdl Exagpled’ infteati 4fsobut yl

pht hal at e was added. The 25 m xture was reacted for two hours. After the
react i onpis{eteylunipe)dcysdepentytsilans rBreovadts atgshowintindebled. The renai ni ng
solid was washed with decane and hexane at 110C until no free titanium
conpound$Exeeeme 46 ected, filtered, and dried to obtain a solid catalyst
46 conponent in the formof a powder. The content of titaniumin the

sol i d0cat al ystThe sampexrenimentiss indiempiad wasglicaroehaut exdspt Br vsipg %
<Preparation of polynerization catalyst and pol ynerization> A

pol yner i 2i(stbrlamenoygloheydeychmepalsdaneetiaiped ymrammie B arstssdricarri ed out
in 5 the sane manper as in Exanple 9, except for using the solid

cat al yst bistsidaamo)dipridonentdsilapdy el hempalis agghogngpdaklgdwn in Tabl e 4.

(Example 17)
<Preparation of solid catalyst component>

15 A 500 ml round bottom flask equipped with a stirrer, of which the internal
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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(Exanpl e 18) <Preparation of solid catalyst conponent> A 1,000 m round
bottom fl ask equi pped with a stirrer, of which the internal 10 atnosphere
had been sufficiently replaced 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 magnesi um
over f ourcdierfnsntgn typlorm ofgdowden (e capiepielditorismda thesofidreailyshe hour at
60C. After the reaction, the reaction_ solution was cooled to room

t enper at uSBIRARENY Wes ragnsiugd @adfardiie Seder Wt enpved by 15 filtration to
obtain a solution of the pmagnesi um conpound. 150 m of the magnesi um
conpound SHenarRlen lyperEatian s¥al Seng POl B 7Rt Urs at 5C to a
honobgeneous sol ution. which was prepared from 240 . of hexane, 5.4 g of
t et rabut oxyt i t AmCHIReriFAten epfalyst gvas prepat a?é@r?gléwﬂlz%f&“f“ﬂs%?“%go%mround
bottom fl ask equi pped with a stirrer, of . which the jnternal atnosphere
had be®n ﬁF‘PEP@HQ@TWSﬁ% KaER S x9ephior P@}a\évﬁiegsgéld APt CRPYRE. 1 eact i on,
the m xture vvag stirrel:g for,_one hour roomtenperature. The resulting
reaction BEPYER 8PP KRas LPF FesBieye spoWB N a¥per at ure to renove a |iquid
portion. ag‘%aﬁeﬁgtilti ng solid was washed eight times with 240 m of
hexane, a ®etP)under reduced pressure to obtain a solid product. 8.6
g of the sglid Prod ct. was added to a 100 mM round bottom fl ask equi pped
with a stiFrearration olduidgaialyst SHRRIVERY at mosphere had been 25 sufficiently

and 5.8 m - of AdsICaBLEORRT heaia FRHGeuTRS h tuTehad MU RERFBAL one hour
SR ML TR S AN AL RN I T
2 S el S AN BRI e PR e
oo e S S B S SR PO e, ana
RN R I e SR A O
Vas was he(sjohei\gi(g‘lh\gvas:[ (i:o%?e% t\(/)\liréor}n %e%np@rat&fe arﬁa)%ﬁlengdlid 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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filtered, and dried to obtain a solid catalyst conmponent in the formof a
powder. The content of titaniumin the solid catalyst conponent was
anal yzed and found to be 2.1 wt% 10 <Preparation of polynerization
catal yst and pol ynerization> A polynerization catal yst was prepared and
pol yneri zation was carried out in the sane manner as in Exanple 9,
except fotimaswith 86 hd of ddliehec atAdftey stasidoggtinehet topreeg dr4dmbbiddisobitge
results are shown in Table 4. (Exanple 19) 15 The sanme experinment as in
Exanpl e 9phthalate sandi 188 wlivf @tevieypt tefrachlexxdeemetic addddiio the Baskt | dihenithe from
one hour to two hours. The results are shown in Table 4. (Exanple 20) A
sol i d cat mixtste et S0 fprabaheds. aAfol haeeacian.itonsadialtwidsyst was
prepared, and pol ynerization was carried out in the same manner as in
Exanpl e 9sepaa@ddrare pre liduat att35° 6 (weshhg tveint math-48-hleftbkiehgned neain trsatdd
i nstead of bis(ethylam no)dicycl opentylsilane. The results are shown in
Tabl e 5. w{tEranpiuee ofidiisabwiyl plthdate ahg Stanvonpedraehioridesndsr dparae, a
pol ynmerization catal yst was prepared, and pol ynerization was carried out
in the sanmdittonses akpyei nThx sasplting 90lid @8s wrehedicight dimes with 48 ml of hexane,
bi s(met hyl ami no) -di -t-butyl sil ane was used instead of
bi s( et hyl Ghemd,)anil dyied pehitiplasolid nelalyFrromposenitis the formlebwpoivdeTaldlbe 5.
(Exanpl e 22) 48 A solid catal yst conponent was prepared, a polynerization
cat al yst ormsent of Bpaisdin the aolitgwya:lﬂt cemppmamt was aedyzeidedd dumnditn be Bd sane
manner as in Exanple 9, except that
bi s( met hy®é&fi no) cycl ohexyl cycl opentyl sil ane was used instead of
bi s( et hyl ami no) di cycl opentyl silane. The results are shown in Table 5. 5
(Exampd e ZBiepiratien dipdmnerisasion cgpfysiradpolyasergeépar ed, a pol yneri zati on
cat al yst was

Y A polymerization catalyst was prepared and polymerization was carried out in

the same manner as in Example 9, except for using the solid catalyst component
prepared above. The results are shown in Table 4.
(Example 19)

15 The same experiment as in Example 9 was carried out except for extending the
reaction time from one hour to two hours. The results are shown in Table 4.
(Example 20)

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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prepared, and pol ynerization was carried out in the same manner as in
Exanpl e 9, except that bis(nmethylam no)cycl ohexylthexyl silane was used

i nstead of bis(ethylam no)dicyclopentylsilane. The results are shown in
Table 5. 10 (Exanple 24) A solid catal yst conponent was prepared, a

pol ynmeri zation catal yst was prepared, and polynerization was carried out

in the same maanRelid adalyt doXPIRELR vhs prépae@iph pbRaderization catalyst was

bi s(et hyl am no) -t-butylisobutylsilane was used instead of

bi s( et hyl prepaed dindyolyapeihybswhangricdhe i eRlaing areshomEdamplea®l e 5. 15
(Exanmpl e 25) A solid catal yst conponent was prepared, a polynerization
cat al yst wagpt (haepstrethylando petiphedyigalopeitysiseoais used imtdadiofi t he sane
manner as in Exanple 9, except that

bi s( met hyba(atinddmidbydeyeiphoxyisiiheny Thiclresméts washusadn Tadt ad of

bi s(et hyl am no) di cycl opentyl silane. The results are shown in Table 5. 20
(Examp$ e Z@amblsdd)i d cat al yst conponent was prepared, a pol ynerization
catal yst was prepared,,and polynerization was carried out in the sane

manner as i n BEAaohd eatlyst cexpepentteatprdpas{doe bblyhenizaii dueatydt net hy|l si | ane
was used instead of bis(ethylamno)dicyclopentylsilane. The results are

shown i n paphedand2blyntecaatdrewly jarded altiin tleataleysdnne oapiariamples,
prepared, a polynerization catalyst was prepared, and polynerization was
carried ostcepnthehies(amteylamnnpyclabexylthExdsijahe was uselldnsxakb@ t hat
bi s( et hyl am no) di decahydr onapht hyl si|l ane was used i nstead of
bi s( et hyl an{niplahmypiliopepepybilhene Thehesutte atel showarie Tslovn i n Tabl e 5.
(Exanpl e 28) A solid catal yst conponent was prepared, a polynerization
cat al ygt Wreantplp?dpar ed, and pol yneri zation was carried out in the sane
manner as in Exanple 9, except that tris(nethylam no)cycl ohexylsil ane
was used i nst eddobfl 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(ethylamino)-t-butylisobutylsilane was used instead of

bis(ethylamino)dicyclopentylsilane. The results are shown in Table 5.
15 (Example 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)-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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bi s(et hyl am no) di cycl opentyl silane. The results are shown in Table 5.
(Conmparative Exanple 1) A solid catal yst conponent was prepared, a

pol ynmeri zation catal yst was 10 prepared, and pol ynerization was carried
out in the sane manner as in Exanple 9, except that

cycl ohexyl met hyl di net hoxysi | ane was used instead of

bi s( et hyl antepbihat biganahdamidoddilepabydromphiteiailone was vsedhpsigrdiol Tabl e 4.
(Conparative Exanple 2) A solid catal yst conponent. was prepared, a

pol yner i z &is(@hyleaingldigiclopestyisslaps. e pHicagsulisaee fovpieriabletd on was carri ed
out in the_sane manner as in Exanple 9, except that

bi s(di et h&E’éﬂ*ﬁlHﬂl%)’-&) met hoxysi | ane was used instead of

bi s(et hyl am no) di cycl opentyl silane. The results are,showq in Table 4.

(Conpar at i ve Heagyyshedippagnicaasrgrared; g psbmesiizatip cfrlgp Jred, a
pol ymeri zati on catal yst was 20 prepared,. and pol yneri zation s carried
out i nSt h&repared, ymegazatign pas pagrigd gut indhe-samte ppgger as in Example 9,

di i sopropyl am notrj et hoxysi |l ane_was used instead of

bi s( et hyl &Fﬁ%&ﬁ@t%&?éﬂ%‘g@ﬁﬂw@ﬂcﬁ)@?{ﬂ s sedsingtead @hown in Tabl e 4.
(Conparative Exanpl e . 4) A solid catal yst conpgnent, was prepared, a

pol yrer i z RiS&hylamingdicyclopeatyisilang. o phpeagsulis e %@V’%‘Bﬂ‘ﬁglétﬁ-on was carried
out in the same nmanner as_in Exanple 9, except that

tris(di mﬂﬁ?@ﬁ%ﬁ&ﬁﬁ%@?%i | ane was used instead of

bi s( et hyl am no)di cycl opentyl sil ane. The results are,showrl in Table 4. 50
(Conpar ati ve EXaifbideatsyshedppqrgniagsprorare @,p@iyﬁréq{zaQ%cag@ Eared, a

[ Y Ra0s & EREAGK BT Aah Bes CaTicd byaB e TR maniet s i bipied, | o0 O
b1 S( ot hy! SRS BYUEREM NS A BRIt Hes BIRGHUFILS:  on time was
ext ended RS ino)Reyclépentytale! The riiuits'afs shovm 1 TapRIOWN 1 N Table 4.
(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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(Exanpl e 29) <Synthesis of am nosil ane conpound>

Bi s( met hyl am no) di cycl opentyl sil ane was synthesized in the sanme manner as
in 10 Exanple 1, except that nethyl am ne was used instead of ethylam ne.
The yield was 82.5% This product was confirmed to be

bi s(met hyl am no) di cycl opentyl silane by the elenentary analysis. The

el enent ar {Coammlratsie Exempld Hined t hat t he conpound consists of C 63.53 %
(63.65%, H 11.56% (11.57%, and N. 12.35% (12.37% wherein the

per cent ages of Atshled pralgsitchepesendmeas pheporedt & palymeakales. catebyst Branpl e 30)
<Synt hesi s of am nosilane conpound> Bi s(n-propyl am no)di cycl opentyl silane
was synt hesspared and polysiesiasteonmeasaarriegsout jim thexsamp Ingantier a@nuﬁmrwﬁ&,

n- propyl am ne was used instead of ethylam ne. The yield was 82.5% This
product werseptchdtiayehetiexybmetbyldirs¢thoxysdpyd wad wredl distaadlobpent yl si | ane 20 by
the elenentary analysis. The elementary analysis confirnmed that the
conpound bisetyiamigoldicyGopegyiaianc(aes a2pglymerizatipn 189% wavextamded famdom:
9.90% (9.919% wherein the percentages of the parentheses are theoretical
val ues. (Exanpiwo Bays.<Prhepasdisiasnshovopol Tehisrd. zat i on catal yst and

pol ymeri zation> 25 A solid catal yst conponent was prepared, a

pol yner i z&hiaowle2f)al yst was prepared, and pol ynerization was carried out
in the sane manner as in Exanple 9, except that

bi s( et hyFamthes)sdif@ygnesgens sargiduade prepared in Exanple 29 was used 51
instead of bis(ethylam no)dicyclopentylsilane. The results are shown in
Tabl e 4. ( Exabis(metbplpmiendigralepantisilane g yyshesizatl io hesamgingannepasdn

pol ynmeri zati on> A solid catal yst conponent was prepared, a polynerization
cat al Y&t haempledr epapiabat ragitlylpoinerisss usad instradgs clhalamies  olhe igld ae sane
manner as in Exanple 9, except tha

bi s( n- pr opFPemi ddsredust vie ﬁ@r;ﬂrmedéqth be pisepetheldming)gigypraatdslana by theed
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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i nstead of bis(ethylam no)dicyclopentylsilane. The results are shown in
Table 4. (Exanple 33) <Synthesis of am nosilane conpound> 10 A

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

at nosphere was sufficiently replaced with dried nitrogen gas, was
charged with a dehydrated/ deoxi di zed tol uene solution (toluene: 100 m)
cont ai ni nigs@adohys(ethlylandediihyaliopcityleidaiedi Zbel raselthye ahdwein Tabde 4i t r ogen
stream and cooled to -10C. Then, a solution of toluene (50 m)

cont ai ni ngix@mpled?)) of silicon tetrachloride was slowly added 15 dropw se
froma dripping funnel for 30 mnutes, while stirring the m xture. The
reaction paRithernalomerivation eiirlyet g5¢ @elypieragiéonshi ch cont ai ns

hydrochl ori de of am ne was produced sinultaneously with dripping. After
the addition, fhelidtatalysteonpenendvagpeapared. &pelymeszaivomataspweat ure. Then,
the m xture was heated to 40C and reacted for one hour. After the

r eact i bn, Prepted.@aé PPhymenizatiay waskesried out & B¢ spe anner asge kxaoplyds
atnosphere and the solid conponents were washed with 10 nl of tol uene,

t her eby @wgpithetihynprepylanging }isyclopguylanpsepasedintExagnplo b Qwiaeusd| ut i on
was concentrated under reduced pressure at 50C to a volune of one fourth
of the oringieahp! Riglethiamipeidicysiopentylstiange hy e saseliy ereshowun #etiblgd-hept ane
was added. The mixture was cooled to 10C and al |l owed to stand overni ght
25 to recthpem®laiRe a solid. The precipitated needle-1ike crystals were
collected by filtration_and dried under nitrogen gas atnosphere to obtain
t et r aki s( retmlasisal geyResilaprecommandd on the weight of crystals, the yield
of first recrystallization was confirmed to be 52 50% The residue was
subj ed ed to sBlurerneded yeslaequizadaritnetintgmerirdyeh thedgtemal aimpsgherger e
added. The yiel.d becane 55% Asa result of elenentary analysis, the
cormpound WassulBeiaetly spleskwith dged pitrogen gaswvasenasgpdywithe 107 679% (10. 88%) |
and N 37.70% (37.78%, erein the percentages of . the_ parentheses are
t heor et i ca¢hygEt Pxﬁl@éﬁé{nﬁﬁ%‘“@ﬁ)‘m& ‘l‘ﬂnﬁ'elsqosmgfcoﬁﬁ%’é‘%p-g % onpound>

dehydrated/deoxidized methylamine in a nitrogen stream and cooled to -10°C.  Then, a
solution of toluene (50 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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A flask of which the internal atnosphere was sufficiently purged with
nitrogen gas was charged with 50 m of a toluene solution containing 0.2
nol of t-butylam ne and cooled to -10C while stirring. 60 m of a THE
solution containing 0.2 nol of 10 BuMgC was slowy added to the cool ed
solution using a dripping funnel. After the addition, the m xture was

gr adual | y Sh%at dde aesducorastsatijeated Kp@chud recrystahiaiien and th@mmlltleg erystabs
reaction. Next, a flask of which the internal atnosphere was sufficiently
purged w Mﬁrmﬂdﬁ@geﬁhgﬂgld\maféhéﬁ"éed Anjatrasubioofrgleragntzry motlygindhs ol ut i on
containing 0.1 nol of tetranethoxysilane and cooled to -10C while
stirring. campewndryasopumgtoseansisiort GB220ut3A 4 EL dBtdIndd-88Y6) #e Mbove
reaction was slowy added using a dripping funnel. After the addition,
the m xt uPé 0¥s(d84uarhsremdhe percanienes ehtheaarathaseare geordicelealissr s.  The
produced solid was separated fromliquid by centrifugation in a nitrogen
streand tHeanaye P was washed twice with 20 nl of toluene and added to
the solution. The solvent was evaporated under reduced pressure. The
resi due waSyEhess @ﬁfé@pngwélﬁcg@p@wgced pressure to purify

bi s(t-butyl am M| met hoxysi | ane which _ is the main g{ roduct. A flask of
which the inte p ntopaal mpanhereatiay Satiieny Wit BSgRh  gas

was charged with 50 m of a toluene solution containing 0.1 npl of
et hyl ani n€aanas cl@&ﬂdéwthéomietﬁwqué sgluipp corfaing G mef oft-nyHagdrqt i on
containing 0.1 nol of was s|lowy added to the cool ed saol ution

using a dﬁﬂ%ﬁ?ﬂ@dﬂrﬁﬁél“’h ?ﬁté"lﬂnghe@a@éip # OHF spintionecoptauting @ 2vp@ ofr adual | y
heated and reacted at 20C for two hours to conplete.the reaction. Next,

a fladk oiBUMﬂ@HN%Sw@wlﬁ@éﬁ%tpt%ft?ﬁ?éﬂﬂ@f%l%lrw riRpigoRgel U AGERtg ¢ h

ni trogen gas, was, charged with 5 a tolu ne$1 Iutlo cont ai ni ng 0. 05
mol of 53 agﬁ?@f”flﬁh%{l\}’ﬂ&’fﬁ W@%ﬁ%ﬁﬁbﬁ%}%‘; MG T e oyeﬁom. | e
stirring. y of .a xtur alt . of e ne obt aj.ned. by t he
above rea&P’inBt r%qceva Easgsqu@@ Pl mgﬂ% © W8S SHECIEPUene

e e RS MRS o
f&"ié""bﬁt’ﬁrﬁ’é@?ﬁq”t g Lon. L0 LT 09t oam, The 561U 85 dpsher
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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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
result of elementary analysis, the compound was found to consist of C |0
55.30% (55.33%, H 12.32%(12.38%, and N 21.39% (21.51%, wherein the
per cent ages(t-batylandnpeincthivesdancand whldrtet 1CaIwhiklstiosg. ( Pxeny ef 85)

<Synt hesi s of ami nosil ane conpound> Bi s(per hydroqui nol i no) di net hoxysi | ane
was synt hesiture @l bie seltgd gthyidmisy nblasi dy thdahere readtioreas slowyedded of  a
reaction mxture containing 0.1 nol of My salt of diethylam ne was
produced singor diprang Bmnelgo pe thbgne folEemeingaigmg A fl ask of which the
internal atnosphere was sufficiently purged with nitrogen gas was charged
with 80 Wis(t-dntylamippldenethewnisiaienn tlad afdigprothesnixBire vfas reacted at S0°C
bis(perhydroquinolino%dinethoxysilane and cooled to -10C while stirring.
Next, S110forfoustiortse Sheprogueadicelid eepsseraiated RY canérifgate@ning mirpgen0. 1 mol  of
My salt of diethylamne was slowy added to the above solution using a
dri ppi ng fueamel Thapeled wehwashed twice vith Hemhpkiolnese arisadded ée B¢ satutignC f or
Six hours. The produced solid was separated by centrifugation in a

ni t r ogen Ehe whvant TRSCvapetatad widsr weuerddresiiee \I%t»‘ Fesiye yyas¢listiflefl yagrs and
added to the solution. The solvent was evaporated under reduced

T eSsur o, IS0 mERSSHac RSy NPy Bgrinnbistdir B )siBng kg dameipur | fy

bi s( per hydr oqui nol i no) bi s(et hyl am no) sil ane which is the main_ product.
As a resubredgt. efspseiubiof clemenipsy analysife thegppionad wasfusd feicensist ohSi st of
C “67.2096%%%.299§d H: 11.§0@6(1%.29%% and N 14.25% (14.27%, wherein
the 5If pe?Tele4aed3%h) H:Ha 354 AR i¥eoeandiNe2 A¥GHRL D E4). whireiadhe ~ (Exanpl e
36) <Synthesis of am nosilane conpound> A three-necked flask of which the
i nternal ReRbEassEPbibaRarcathess aretherrgtinl valugs. 5 with nitrogen gas was
charged with 80 nl of a toluene solution containing 0.05 nol of

di - t - but y{EE#RE 3N a nitrogen stream and cool ed to -10C while stirring.

50 m of a
<Synthesis of aminosilane compound>

Bis(perhydroquinolino)dimethoxysilane was synthesized by a general synthesis

15  method. Next, 110 ml of a reaction mixture containing 0.1 mol of Mg salt of
diethylamine was produced according to the method of Example 34. A 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 bis(perhydroquinolino)dimethoxysilane
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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THE sol ution containing 0.05 nol of BuMgO was slowly added to the -above
tol uene solution containing di-t-butylamne using a dripping funnel.
After the addition, the mxture was heated to 40C and reacted for two
hours, thereby obtaining a slurry of Mg 10 salt of di-t-butylam ne. Next,
a three-necked flask of which the internal atnosphere was sufficiently
pur ged W plrcenthges @€ thegmsentizsechatigecetioalt tulld. 1 of a tol uene sol ution
containing 0.05 nol of tetranmethoxysilane in a nitrogen stream and cool ed
to -10C hdneplsBéyring. Al the anopunt of the above-nentioned slurry of
My salt of di-t-butylamne was slowy added using a dripping funnel to
t he t ol uen8ymshésit ¢foamihssilkmoatanpoung>t et r amet hoxysi | ane. After the
addition, the m xture was heated to 50C and reacted at the sane
t enper at ure f oA thememebloadrfask Phevhsdl the imtermasitrevsybereavascsuf i denttyheirgesiol ut i on
under reduced pressure and the main product of
(di -t - but wWithmimogenrgasmak olxarsdd aite Shad op artélhtrecsobytiodicshiakiiag 0.600 mul dér
reduced pressure. A three-necked flask of which the internal atnosphere
was suf fi di-ehutylanpoe pedniwogdn 2Gamiand ogeled ras ONa svhilaatigew. wisSOmldfe t ol uene
solution containing 0.03 nol of (di-t-butylamno)trinethoxysilane in a
ni t rogen diitewhutandovoliieg0.06 mo 0CBwYIg(E was slowly addeditn theebovatduenenner as
in Exanple 35, a slurry containing 0.09 nol of g salt of diethylam ne
synt hesi zedufion perdaisinggyli-sbizydanaine uBod/p Crippmg yAfieidtbd additiomdhe above
t ol uene sol uti on cont ai ni ng 0.03 mol of (di-t-butylam no)trimethoxysilane
usi ng 25 aniguippankeatedrindl’C add mactedéor dad hoimsnthetehy obfaiting & shveay of Mgiual | y
heated and reacted at 50C for four hours. After the reaction, the solid
was sdpar aaledf dirtdmttlaminsol hiekba thrpe-neakst Mlaslugiawhich thenintermdl atroeppherst r eam
washed twice with 20 m of toluene, and added to 55 the solution. The
sol vent wawss evidisently pureed sthiiizoges|gas en changhsh witle §0 08 ¢f ptelgenerselutiond t he
mai n product of tris(ethylam no)di-t-butylanm nosilane was purified by
di stil | at icorfainingl.0F melekidirpnebaxisdanong anitregan srean aaf epelsed & y10dhal ysi s,
t he compound was found to consist of C 58.30% (58.27%, H_12.41%
(12. 58%) , vaulg sferingg. 2dbths aypynipidhe abgyeregntiopetesipay eeMeagiiolof t he
parent heses are theoretical values. (Exanple 37% , i

di-t-butylamine was slowly added using a dripping funnel fo 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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<Synt hesi s of am nosilane conmpound> A slurry of 0.1 nol of My salt of

di -t-butylam ne was prepared in the sane synthesis nmethod of Exanple 36.
Next, a three-necked flask of which the internal 10 atnosphere was
sufficiently purged with nitrogen gas was charged with 50 m of a toluene
solution containing 0.05 nol of tetramethoxysilane in a nitrogen stream
and cooIt@ijsql‘éil@lllO%MAQP]IVQH@VWﬁVﬁ@QratEQ(ETOm thefsokubien apdsy eeduspd PssdEe sl urry

of 0.1 nmol of My salt of di-t-butylam ne was sl owy added using a

dri ppi ng and fifepainpredist ehiriseylapinidi-tlhutylasgipayilappy was gaiitigdbpy t he mi xture
was reacted at 60C for four hours. After the reaction, 15 the solid was
separ at edliftilaton wedes srdyeebprepiyre e iy d Fesyhol dameniary anplysisglbp compeaiag

washed wth 20 nl of toaoluene, 0and agded to tohe soltyti on. _.The sool vent was
evapor at S¥RSHPEI torensigAt G587 MUna8re Fedtle b4 prodd 308 %) NHE-3%aP n pr oduct
of bis(di-t-butylam no)di nmet hoxysilane was purified by distillation
under 5r edd@ 847 daacip dhe porceptages 915%18039?9‘)11‘3%?!530‘%@8“%%?#1% salt of

met hyl am pe S % nt hesi zed by the reaction 20 of nethyl am ne and BuMyd
fromin t(ﬁéa@mg]ﬁé yranner as in Exanple 36. A three-necked flask of which
the internal atnosphere was sufficiently purged with nitrogen gas was
char ged virvRthgsis § W@H@S‘%@e&fm@ﬁ“‘%‘%nt aining 0.04 nol of

bi s(di-t-butyl ami no) di net hoxysilane jn.a nitrogen stream and cooled to
-10C whil e sﬁﬁlpnﬁ@?oggn%ofi\ﬂgﬁﬁbof 6@%@%@?&?@@@?{%@%83@1@08 mol My
salt of nethyl am ne 25 sl ow y added usi dripping funnel to this
sol ut i on.SYRfEHs m@ﬁ@d\é@xﬁ%ﬁ% h eaﬁaﬁttme@-ne%%ﬁbﬁﬁlaaﬁgfhcg themigwrland
reacted at 70C for fiye hours. After the reaction, a, soli S. separated
by ceMtr i%traa@gﬁ@nwwu i%?rtﬂefd@‘és@déwfﬁb@wgwswsw a Wﬂgéﬂéa%% ce with

20 56 rmllof t ol uene and aaggd to_.the sqluti.on. The sol vent was
evapor at S0 UERRAURFeakinng P & mpl Of fvgmethoxysiiane i aiiogeryptream and

R S R e
1o o SR Bl o B R B R Rttt N
theoreti Cﬁher\étﬁ‘fl: gc?d?t’ion, Qh%xr%&'@dlrg v\%{sg)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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<Synt hesi s of am nosil ane conpound> A three-necked flask in which the

i nternal atnosphere was sufficiently replaced wth nitrogen gas was
charged with 50 m of a THE sol ution containing 0.05 nol of 10

et hyl am ne. The solution was cooled to -10C and 5 ml of a hexane sol ution
of BuLi, in an anount equinolar to ethylamne (0.01 nol/m solution),
was addedmdl eeiusec tgl addpd & the splugant "Bic sivapl ans Aepomtdtepdanedseddut | on
contai ning 0.025 nunol  of bisggerhydroisoquinolinoﬁdLnethoxysilane whi ch
was cool epressyre angdchovaginapiadert of pispint dataninadbiHewtyilamnaisiengreas After t he
addition, the m xture was gradually heated 15 and reacted at 50C for two
hours. AfpwHiadhy digBlatipyander redugedbprgssir. s ohs yramak of eemantatematysismbei qui d
by centrifugation in a nitrogen stream The solid was washed twi.ce with
hept ane. FrePanad wyas doundde censid o a2 48482881 1A -#bn (Wa87°Coiedmtr at ed
under reduced pressure. The concentrate was anal yzed b as

chr onst ogtapivg (1&26%hydepdn thepesesatagro the p@rﬁa@ésqﬁ@a@‘thg@g@oaﬂ yalupe

resi dual solvent and cis, trans structural 20 isoners of

bi s( per hydmplgifinol i no), a peak which is presuned to be due to a very
smal | amount (1.to 2% of nono-substituted derivative. As a result of
puri fi cat Fayntgsis fjagunqsilang ¢RRAEeT reduced pressure,

bi s( et hyl am no) bj s( per hédroi so\gg_i ngl i.no)si |l ane was obtai ned. The

el ementary anafyieengeketl flask wownich His 18isHsb amepsebsre masswlickatly repdaced

conmpound conpsists of C 67.41% (67.29% , H _ 11.10% (11,299 and N 14.11
% 25 (14. PHOHUIGgRR L&Y Way qk@raﬁé r"t‘}g}ﬁoa’@i@/? I HF W@l%gﬂéﬁ%%@g&0%$ 8% REor et i cal

val ues. (Exanple ) <Synthesis _of aninosi]an onpound> 57 A )

t hr eel%ecﬁgﬁa@% k%%ﬁ sobiehveREoTIFR Al %&4@@2 AR Bovae salufien ef BLE y
replaced .with nitrogen, gas s charged wit 0. of THE sol ution of
di et hyl anid 3iepupt eqimplap oty amfe QN @ﬁéﬁ&ﬁi&l&dﬁé&%ﬁf 599@1%? le
stirring and 1Q0 m _of .a THE solution of BuMyCl(0 | /100 m) was
slowy adf léﬁ%\PEQLﬂemH&-a%ﬁqP&ﬁFﬁamﬂmﬁaWH . g&-wfgﬁwtogddi tion, the

e e S B Sl orp RO L0 comLpl e yL e, spelt o A
dropwise to the reaction mixture. After the addition, the mixture was gradually heated

15 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

20 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%

25  (14.27%), wherein the percentages of the parentheses are theoretical values.
(Example 39)

<Synthesis of aminosilane compound>
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added to 50 m of a 0.09 nol/50 m toluene solution of

tetraki s(ethyl am no)silane synthesized according to the nethod of
Exanple 33 at -10C while stirring. After the addition, the m xture was
allowed to react at 50C for two hours. The reaction product 10 was
centrifuged in a nitrogen streamto separate a solid fromliquid. The
solid was washdbreeweekediash it whighfle intoreal agherphens Wikisulwmodriteriaced and
purified by distillation under reduced pressure. ) )

Tri s( et hyFathinie)eedisat wos eerard)with dbhel pﬁag" Hbohtivaddighylaniscdeded to

el ementary analysis to confirmthat the compound consists of C. 41.32%
(51.67%, rr}qI/SQzﬂlltoc%lﬁﬁzlmn)@was&ﬁalemto g’ @MI@zmrrmen WWRearleaif g TitHe
percentages of 15 the parentheses are _theoretical values. ﬁ§ anpl e 40)
<Synt hesi §olgfiomed B\%B%&)el wolpHLmdVaR &wléfeﬂdﬂ@i:@r@amea@mg.a PRFEh t he
internal atnmosphere was sufficiently replaced wth nitrogen gas was

char ge8l wimel oah A tl@ﬁadéltrnqﬂl@énlﬁt%waéreaateétahw Lo Bvq bours tocommlets0 m ) .
The solution was cooled to -10C and 200 m of a THE sol ution of

BuMyCL( 0. therfsactiono sluryeef Mg salf 9t diadzlamdnopiipiaed sthisgnanngr Wapilaylt unnel .
After the addition, the m xture was reacted at 40C for two hours to
conpl et e ffdedria 38 1l@h 2 0.0 mplt gl Bﬂuqvg Sg]élFIPﬂ Qf te&?@‘ﬁﬁﬁﬂ’é@ﬁ“ﬁ@)%ﬁt@al ned in
this manner was slow y added to 50 [50 . ni tol uene

sol ution éYm]tl@ﬁeéﬁFfé’(%ﬂ&W Bl <Pfdiﬁ@n§3}fr'1¥31éts1196(€iwhée seEBRdi AferBet he
met hod of Exanple 33 at -10C while stlrrhgg Aftgr the_addition, the

m xture wadd 119%6%@%@!@6@@ aflgwed o wactibap's: forhuo hawst | bhe IsReTGodS
centrlfuged ina. nitrogen streamto separate_a solid fraoamliquid. The
sol i d as WS SHIEMER e WRDRSTSHSIeRR) g SRt HAOL® iah kiidas TR AEF At ed and
purified by distillation under re?uced pressure.

Bi s( et hyl Mhﬁ#)wc;(%ﬂb@ﬁwlam e wa)eW%sr%c Pwided R}eaée% by fistibatipn; o
el ement ar y nal to confj IEn gﬂat .t Slé ound.con of C. 55.23%
(55.33% , UPfer g P)BEESP?B 3893S(Ctargmpgo)isiet ’(‘121511311@ té’rn@ii M2 he

nt hese 5 are theoretical aIu S 41
Sbjectec} to el men ary anaysw to confirm that the compoun cons?sts of( gx tﬁnﬂ /e )

(51.67%), H: 12.10% (12.14%), and N: 23.98% (24.10%), wherein the percentages of

per cent age

15  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

20 mol/50ml). 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

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

i nternal atnosphere was sufficiently replaced wth nitrogen gas was
charged with 50 m of a THE solution of t-butylethylamne (0.05 10

mol /50 m ). The solution was cooled to -10C while stirring and 50 mMl of a
THE sol ution of BuMgCl (0.05 not/50 m) was slowy added dropwi se using a
dri ppi ng tofuennel TheAfdletion Was @adértiatad, ant perified by destillatsorr ealet edustd 40C f or
two hours. A slurry of M salt of t-butylethylam ne obtained in this
manner waprestted Ris(ehyiaene bisgditthakiningsiddne dhuscobtaiod wahiubiectedribai ned 50
m of a 0.05 nol/50 m toluene solution of 15 tetrakis(nmethylam no)silane
synt hesi zeldmentaryhanalyaisgo penfirey thasthe noEReumgl congisis oAk 6p.23Vhg@58dM)t Hon, t he
m xture was reacted at 50C for two hours. The resulting reaction mxture
was conceh?.p@ledd2.88%amodN:@let a1 . Do) whewsin G patcentogemd thprsenthesdsiced
pressure at roomtenperature, and the solid was separated fromliquid by
cent ri § ugareitigoretical walwgst r ogen stream The solid was washed twice with 15
m of toluene. The solvent 20 was evaporated fromthe sol ution under
reduced pfloesmpledBnd the resulting product was purified by distillation
under reduced pressure. The yield was 50% which was equivalent to the

t heor et i cabynihdsireol ampinesileee egmprodd) (t - but yl et hyl ani no) si | ane t hus

obt ai ned was subjected to elenentary analysis to confirmthat the
conmpound consi Sttrepfmecled flpgk imwhich thesigtgmal ppmasphere opag saffedeyly remepent:
25.61% (25.65%, wherein the 25 percentages of the parentheses are

t heor et i cafithviairegss gas wexelmpgad with Sk®) af i dEiFssobitioamf rbshilethdamied80ad> 59
A three-necked flask of which the int ernal atnosphere was sufficiently
pur ged0 wimolSAnl}. o g sghsions cheled -l ¢ whde siringfangd S0ahledmel B! ut i on
containing 0.05 mol of dil sotr/)r opylamne in _a nitrogen stream and cool ed
to -10C wiblpdonses ByYlagl (015 mp wmi) wasiso vy laddedoiropyise aRWgRAIPPo® nol  of
BuMg was slowy added to the above toluene 5 sol ution containing

di i sopr op gl neg/fé% ithepdalition;, PsirgtureasTeactag abt0 Crfer Brribeyren, Ashey of

m xture was heated to 50C and reacted for two hours, thereby gbtaining a
slurry of Mgsalt of t-butylethylamine obtamed in this manner was added dropwise t0 a flask

cooled to -10°C, which contained 50 ml of a 0.05 mol/50 ml {oluene solution of

15 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

20 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

25 percentages of the parentheses are theoretical values.
(Example 42)

<Synthesis of aminosilane compound>
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salt of diisopropylamne. Next, a three-necked flask of which the

i nternal atnosphere was sufficiently purged with nitrogen gas was
charged with 50 m of a toluene solution containing 0.05 nol of

tetramet hoxysilane in a nitrogen stream and cooled to -10C 10 while
stirring. Al the anmount of the above-nentioned slurry of hg salt of

di i sopr opyl amithrevaseckbdfihsk efddech theiintgrmal atmosplare whas sefébienidy pirged ol uene
solution containing tetranethoxysilane. After the addition, the mxture
was heat ewith witre@eh gasdvasrchargee withi80tthbef a4 telysae selutien ¢wntaining &)Shoelraf. The
sol vent was evaporated fromthe solution under reduced pressure and the
mai n pr odliiserrepylaminedniagoipessppiredh #ed codlebtond s whanetinwag. pdd mioéd by
distillation under reduced pressure. A slurry containing My salt of

net hy| ami HeF seiutign eqrdginggiyosimel ofdhiddgbhiwet slovlyadded toghe aBuociuerthd an
equi nol ar anount of nethylam ne according to the nethod of Exanple 36. A
t hr eeSneckBuioncasiRingte disopropylaminnpsershairipping §pmel e Afbey thaadditidne el y
purged wth nitrogen gas was charged with the toluene solution

cont ai ni rgxtureyvapbEated o) Cand s@ﬂpteg;fgn tave os therghyrdaising arsiuriyrofaVg
nitrogen stream and cooled to -10C while stirring. A slurry containing
0.09 nol skt ofgiismrepydaminet hieeing Heeawaesked Gagkyofawtiel thednigpal atmogshary a
dripping funnel to this solution. After the addition, the m xture was

gr adual | ywasealedenabycpurgedoviduniroggogsivas chirged Rithrsd). migliadpluepesaletest i on, a
solid was separated by centrifugation in a nitrogen stream The solid
was was hetpntamine 005 ol 20 tepmmetiioxgsilape e Riroger stemdeand eoladdos B Gt i on.  The
sol vent was_evaporated fromthe solution under reduced pressure and the
mai n P odeile siring.r | Al therameuatphiby ebewopedpypredsiusof Mg salt@ls purified by
distillation under reduced 60 pressure. As a result of elenentary

anal ysi s, diispRropplapéisivasmevly sddef vongoAdpripg finngt to thotolyee salgtignoy | H;
12.11% (12.00%, and N 25.45@6%25.650 .Wwherein the percentages of the
par ent hes®ataHag tqapetioxyglang.a| 4ler the psditipn.dhomyxtyreryas heated tté@@ranﬁie nt as

in Example 9 s, carried out, except for using
tetrakis (Wt@ﬁéhatﬁ@ymrﬁ opHhres s nlhosahsiewaseyapakaiddrn 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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bi s(et hyl am no) di cycl opentyl silane. The results are shown in Table 6.
(Exanpl e 44) The experinment was carried out in the same manner as in
Exanpl e 43, except 10 that the anount of hydrogen gas used for preparing
the pol ynerization catalyst and carrying out the polynerization reaction
was decreased to 11 from4 1. The results are shown in Table 6. (Exanple
45) The gasBuexpesiarenit efeldmertxgnphlesi§ thasompount echs doind ©)xoeqdt of G usi ng
0.13 15 mmol of bis(t-butylam no)bis(diethylaniino)silane obtained in
Exanpl e 31¥0.42%6 {4%04D%, H: 0226%Ynq131008%), idsl{el hyi*af2n6j%),onerapédnrt yl si | ane.
The results are shown in Table 6. (Exanple 46) The same experinment as in
Exanpl e enzatages of thel paranthesx asphedroticaliselnegs.0. 13  mmol  of
bi s( per hydr oqui nol i no) bi s(di et hyl am no) sil ane obtained in Exanple 35
i nstead (@8ampleGi’26 mmol of bi s(ethyl am no)di cycl opentyl silane. The
results are shown in Table 6. (Exanple 47) The sanme experinent as in
ExanplSe 9 was Tarsairedxperimerdxs eptxdrople @svasgafictidut,emodpt dbr using
tris(ethylamno)di-t-butyl am nosilane obtained in Exanple 36 instead of
0. 26 mmoktrafis(bieg{yénmyb Bilameo)diinydcindpantpld 33 Inateed offhe results are shown
in Table 6. 25 (Exanple 48) The sane experinent as in Exanple 9 was
carri ed cuit(ethylecem)dicgelopmitylsilahel 3 Thermsiiltodre shown in Table 6.
bi s(di-t-butyl am no) bi s(met hyl am no) si | ane obtained i n Exanple 37 instead
of 61 0.&B3ampiei440f bi s(ethyl ami no)di cycl opentylsilane. The results are
shown in Table 6. (Exanple 49) The same experinent as in Exanple 9 was
carried out, eKuoeppefimentuzisrgrrEdiBit imtimelsaroé manner as in Example 43, except
bi s(et hyl am no) bi s( per hydr oi soqui nol i no)silane obtained in Exanple 38 5
i nst edd othaiche emoyms|of b drioge sshwpedifrir podpdiing tequobmearizefivaeasalyShaedr esul t s
are shown in Table 6.

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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(Exanpl e 50) The same experinment as in Exanple 9 was carried out, except
for using 0.13 mol of tris(ethylam no)bis(diethylam no)silane obtained
in Exanple 39 instead of 10 0.26 mmol of

bi s(et hyl am no) di cycl opentyl silane. The results are shown in Table 6.
(Exanpl e 51) The same experinment as in Exanple 9 was carried out, except
for using 0.13 mmol of bis(ethylam no)bis(di ethyl am no)sil ane obt ai ned

i n Exanpl ®2@omy of bistethflamimegdicypherienpdsilane.  The results are shown in Table 6.

bi s(et hyl am no) di cycl opentyl silane. The results are shown in Table 6. 15
(Exanpl e GXpmplketQanme experiment as in Exanple 9 was carried out, except
for using tris(methylamno)(t-butylethylam no)silane obtained in Exanple
41 instead of Thspmetppeamencrds Eyanplsdrivas cormiagdnat, creeptiesufingl.a% e shown
in Table 6. (Exanple 53) 20 The same experinment as in Exanple 9 was
carried ommol e&’@éﬁg?hﬂmlng)%ﬁl&ﬁ@erhrd@@@%@ﬂwﬁﬁaﬂwbﬁaxl@égﬂt BpymelaidBosi | ane
obtained jn Exanple 42 instead of_  bis(ethylam no)dicyclopentylsil ane.
The r esul nstead @fr@%mmqlr@f bisttlylgninojdeaiapeatybilpner h el heagaul OMEAE as in
Exanpl e 17 was carried out, except for using 25
tetrakis(ﬁ@ﬁ%@lanino)siIane obtained in Exanple 33 instead of

bi s(et hyl am no) di cycl opentyl silane. The results are shown in Table 6.

( Exanpl e @%@H@ e same experinment as in Exanple 18 was carried out,
except for using tetrakis(nmethylam no)silane_obtained in Exanple 33

i nstead of bi St xprHOYeiasy& Expapiey wis waried omheexearidpr wing @13 hown in
Tabl e 6. (Exangje 56) 5 The sane experinent as in Exanple 9 was carried
out, excepmol of tistidamino)big(disthylaminp lidynentéaipgd mkxannds pAnstepdsf ead of

bi's (‘?etlg Y 8r2n6 ?n%tgjlio%%(izsl(eo }?lggxglloﬁcililc)%?c?ﬁentylsilane. 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.

15 (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)

20 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

25  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 results are shown in Table 7. (Exanple 57) The same experinment as in
Exanple 9 was carried out, except for using 10

tris(methyl am no) (di - 4- met hoxyphenyl am 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 58) The same experinment as in Exanple 9 was carried out, except
for using trils¢senhyimnimen) dinExanpieid vantarodd oltasecpdt egdg of 15

bi s(et hyl am no) di cycl opentyl silane. The polynerization results are shown
i n Tabl eteTrakis(iEsthyipendy@janBobleinud iy keamplati3anstedd g opyl ene was carri ed
out under the same conditions, except for using

bi s( net hiaisénth)d@r)xmoé@t:ydb@nemyémhan@) sTHeansilisast é@dvmfl Table 6.

bi s(et hyl am no) di cycl opentyl silane. The polynerization results are shown
i n Tabl e(@xam@#@S6Exanpl e 60) Bul k pol ymerization of propylene was carried
out under the same conditions as in Exanple 9, except for using

bi s( et hyl ami Aby bina¢ pepeniyanbasiodixanpls huops carzing oul, petephfbr osing

bi s(et hyl am no) di cycl opentyl sil ane. The pol ynerization results are shown

in Tabl etm(mzslytaﬂuamlethm)mm)sﬂ@np@msyfmzquf bis(¢thylawinopdioysjorentylsiise.car ri ed
out .under the sanme conditions as in Exanple 9, except for using

tri s(et hylhamisuby greshbydinTadedi nol i no)si |l ane instead of 63

bi s(et hyl am no) di cycl opentyl silane. The polynerization results are shown
in Tabl e (@xamylegdhpl e 62) The same experinent as in Exanple 9 was carried
out, except for using tris(nmethylam no)(cyclohexylam no)silane instead
of 5 bis(et hyﬂ@nﬁmy‘,@xwmmpw xgiripin@ waT haripd byhrexdeptfor osingesul t s are

shown in Table 7. (Exanple 63) )
10 fris(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
15 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.

20 (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.

25  (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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The sanme experinent as in Exanple 9 was carried out, except for using
(met hyl am no) (et hyl am no) di i sopropyl si |l ane i nstead of

bi s(et hyl am no) di cycl opentyl silane. The polynerization results are shown
in Table 8. 10 (Exanple 64) The same experinment as in Exanple 9 was
carried out, except for usin

( met hyl amisteshylanpoopyicerentyjdians o pFlopydlwitrigagon rstlsaareshown in Table 7.

bi s(et hyl am no) di cycl opentyl silane. The polynerization results are shown
in Tabl e (Bxamplgfdhpl e 65) 15 The same experinment as in Exanple 9 was
carried out, except for using . ) )

(met hyl ani no) (I&e e pines)ntycindpentld 2 aa aeticd sute axcept for using

bi s(et hyl am no) di cycl opentyl silane. The pol yneri zation results are shown
in Tabl etm(me(fﬂi@émpm)écysbﬁexrﬁ@rnwbﬁeia@&pvéwwgt as in Example 9 was carried
out, except for using 20 (nethylam no)(n-propylam no)dicycl opentylsil ane
i nst edd &ts(ethylemaropdirvlenealvdileys| obwrojymenzatien rephlis pelshawn nrzgahl@%-
results are shown in Table 8. (Exanple 67) The sane experinent as in
Exanpl e $Evample&dlti ed out, except for using

(et hyl am no) (et hyl am no) t- butyl et hyl sil ane instead of 25

bi s( et hyl ani ndjpéisene Pensarept a1 Indrampin Wes rytmed PRaexeht fasdsings are shown
in Table 8. Exanpl e 68) The sane experinment as in Exanple 9 was carried
out, excdpethylmipeisigylammo)disoprppaisitans)ipsieaskdpy| ani no)t - but yl et hyl si | ane
instead of bis(ethylam no)dicycl opentylsilane. The pol ynerization

resul ts Ai¥etsriamino CYP&QHGQW@.ﬂaHQ-ExﬁFW%}"BQ}ZWﬁ@r@a%ﬂTQﬁ ewn tiohablas. i n
Exanple 9 was carried out, except for using 5

(met HY1 arFrepple6fY| ani no) di -t - butyl sil ane instead of

bi s(et hyl am nci) di cycl opentyl si ] ane. The polynerization results are shown
in Table 8. he 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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(Exanpl e 70) The same experinment as in Exanple 9 was carried out, except
for using (nethylam no)(n-propylamno)di-t-butylsilane instead of 10

bi s(et hyl am no) di cycl opentyl silane. The polynerization results are shown
in Table 8. (Exanple 71) The sane experinment as in Exanple 9 was carried
out, except for using

( et hy| afmabylamipr) opyloamiamst-bhintefyiadanonsteag b€i | ane i nst ead of

bi s(et hyl am no) di cycl opentyl silane. The pol ynmerization results are shown
in Tabl ebaqiethynlan(@i@ebm?@emdmm@ s Hreepobyperidation resgls ing shxempt ‘Eatde fas
carried out, except for using

( met hyl afExe)lend®r opyl ani no) bi s(i soqui nol yl )silane instead of

bi s(et hyl am no) di cycl opentyl si|l ane. The pol ynerization results are shown
in Table 8. (BR&ape expesimepbastnd xample 2 gt carpedouasxient forampte 9 was
carried out, except for using , )

(met hy| afinad)yestiss)(dmilemine)d tdivstisilapamsioi of| ane i nstead of

bi s(et hyl am no) di cycl opentyl silane. The pol ynerization results are shown
in Tabl ebss.(ethj(leaam%dléy niphelage el hogsdyherdation sespis mrahpre inTaedcarri ed
out, except for using 25
bis(nethﬁﬁ&ﬁﬂﬂ@?@h-propylanino)(diethylanino)siIane i nst ead of
bis(ethylanin%)dicyclopentylsijane. The pol ynerization results are shown
in Table 8. (lbg&wpe expesimepbasigyinampls 8 wos camird 04l Fasept BompsEnd> A fl ask
in which the internal atnosphere was sufficiently replaced with highly
pure ni t (egdnlagaeoXmBrophamyealdin-beylailangingeddali on of net hyl ani ne. The
solution was cooled to -10 to OC and a hexane sol ution of commercially
avai I18b| &isterhylpminopdipypiepeniylslons abinpalyagisahon gsultyashgyvaim hdle fas
slowy added using a dripping funnel while stirring. After the addition,
the tenpdéF%ample 7Mas gradual Iy increased to 50C and t he

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.

15 (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)

20 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

25 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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m xture was reacted for two hours to obtain a slurry of lithiumsalt of
nmet hyl am ne. Another flask in which the internal atnosphere was
sufficiently replaced with highly pure nitrogen gas was charged with a
tol uene solution of bis(nmethoxy)di-t-butylsilane (a 10 comrercially

avai |l abl e product) which was cooled to -10 to 0C, and the above slurry
of |ithi uSwdlasiseff ametdsjlhmendongpound> an amount 2.1 tines nmol of the

bi s(met hoxy) di -t-butyl silane, was slowy added using an injector in a

ni t rogen st r eafnflasinftwhich He in@dial atowsphdre wae spficiantly ecplasd giithdughly y
increased and the m xture was reacted at 70C for four hours. After the
r eact i on, purbeitrogae gaomasdhatged evithees THF [soletienl of methylening.t r Do lwitomosgsher e
and the solid conponents were washed with a small anmount of tol uene,

t her eby seotadddi-Hytod €@inil @ bexanm sblugion of cammesmllyervailatde betyhiibiwe.dd from
the solution and the main product of bis(nethylamno)di-t-butylsilane
was puri faneaindint egiigtoldr|tatthplamine svas sleulic edfled nemgardzippitpcfubu! Whilg poi nt
of the conpound was found to be 68C/5 mtHg. The yield was 86.5% This
product westispnfAfterdte additien, 28 Binperbrhyasagiadogl increpwedysd §01CGas! by
"HNWVR, IR and the elenmentary analysis. The elenentary analysis

conf i r nedmi¥iae wasaeastadfouived hwowmsiostbiaint storryss | BiBoe Bit.of 49¢thylamine] 2. 98%
(13.12%, and N. 12.02% (12.169% wherein the percentages of the

par ent hesésotherr ffask e whesti tharinteradl aesosphereaisi sulfsiently nepladspdchighin had
absorption by N-H stretching vibration typical 25 to a secondary am ne
in the nepyhbordgendasoivassdeEed vith a thsnp sdbtiowef kistrathuybitdutidsilape @ ons
obt ai ned fromthe chart of 'H NVR spectrum and the spectrumintensities
are Hs strvemerciplly apnilabl: proviect) whigh mes epoleditnsd 04m 816 sad thegbowue slurkiat t he
conpound obt ai ned_ 66 was bi s(nmethylam no)-t-butylsilane. "H- NMR and IR
wer e neastirlebiumeptirofimahgamine, aondmawshd 1 dengsinebedithl e 1. TABLE 3 Type of

proton Nunber of Peak position (ppm _protons Proton of CH3 on t-butyl
group 18 bisoraoxyerig-tousdglane, 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

15  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

20 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
25  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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multi let 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
(Exanpl e 76) A polynerization catal yst was prepared and pol yneri zation
was carried out in the sane manner as in Exanple 9, except for using
2,2-di (isobutyl)-1, 3-di net hoxypropane i nstead of di-n-butyl phthal ate.
The resul was bns@neth;ﬂarsh@\)mbuwlﬂlam e H-NMRanplR WER) mfespuidyumden thasann

catal yst was prepared and pol ynerization was carried out in the sane
manner ascinditPrappietompgdept for using diethyl 2,3-n-propyl succinate

i nstead of di-n-butyl phthalate. The results are shown in Table 4. 15 67
po3O0OMOenNoor ti ((~vi - _40S O70M MV 0000 -. oo 0OOON
oo hhCM-.., Q VNZOd d 7T9—‘xBL"ﬂ3/) Vi d MM'zt t <t NCa v v,

Vo~ v vV d vy v d v 00000 O\RipfePo£[Q 000 000G 00
o V) N,~vivi v ooTreaefgron Moo N 'p p fdods 01 Peak pasitor Gpmd 01 O
01 ON 01
' Proton of CHj3 on t-butyl group 18 O‘gzriift?p?é%; 65
Proton of methyl group of methylamino group 6 (gi.gglle’i)
Proton of NH of ethylamino group 2 (brogg(s)i?fglc )
5
] (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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WX X XX XXcXc XXWWWWWWWWWWWW 72 The nol ecul ar wei ght
di stribution was neasured only for polyners prepared in Exanples 13, 15,

16, 21, 23, 277Thdholeddlar %ifghﬂaistrﬂﬁtio&aﬁas ARas Ao foraidiy RQIPApAEdIME

Exanple 1. It can be seen fromthe above results that polymers with high
stereor eQEk@fﬁ%lbylfﬁﬂB, bs 20bpRixTedl] i32, a6,hi7ghs Vioes Tl aandoexmatdapiratiyedr ogen
e

response can
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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obt ai ned by using an am nosil ane conpound in the polynerization. It was
al so found that sonme am nosil ane conpounds can broaden the nol ecul ar

wei ght distribution of the resulting polyner. | NDUSTRI AL APPLI CABI LI TY
When used as a catal yst conponent for polynerization of olefins, the
novel am nosil ane conpound and specific am nosilane conpounds of the
present invention can highly maintain stereoregularity and yield of the
pol ymers and can exhibit excellent hydrogen response when conpared with
t he general catal ysts. Therefore, owng to the capability of reducing

t he anount C6AM$dr ogen used for the polynerization and high catal yst
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

ol efin polyners havin hi gh, functions. 73 CLAI . An am nosi | ane
conpound r z\'pr esent ed arf"ﬁgSI]I’aBT ?WoﬂﬁngBFeﬁﬂt%iﬂ(Y%% foa%oyg}g(t%pﬁ% 1)
wherein R represents a |inear or branched al kyl group having 3 to 5
carbon atons or a cyclopentyl group, two R s being either the sane or
different, and R2 represents aﬁlgkﬁﬁ 2, group.,,2. The am nosil ane conpound
according to claim1l1, which is bi's é&%glaniﬁJ)dicyIcopentylsiIane, or

bi s(et hyl am no) di i sopropylsilane . 3. A catal yst conponent for

pol ymeri zation of olefins represented by the following formula (2),

R3nSi ( NRARRherflin (@ e MARHR 12 MinER of SRHARE ALS! ?ro%#r ez Db %g?d&ﬁrﬁ?o%sadr kyl group

having | to 20 carbon atons, a cycloalky oup or a derivative thereof,

a vinyl grgkppeil @b0, 106 Rtibein@leithdt thY Ahéor difBFRH Rnd RMepXseiPifetiiAS Whi ch
may be present being either the sanme or different; R4 represents a

hydrogen apeap. a |inear or branched al kyl group having 1 to 20 carbon

2. The aminosilane compound according to claim 1, which is

bis(ethylamino)dicylcopentyisilane, or bis(ethylamino)diisopropylsilane .

3. A catalyst component for polymerization of olefins represented by the following

formula (2),
R¥Si(NR*R) 40 (2)

wherein 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 either the same or different; R
represents a hydrogen atom, 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 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 aratkyl group, two or

more R’s which may be present being either the same or different; R* and R’ may bond
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atons, a cycloal kyl group or a derivative thereof, a vinyl group, an aryl
group, or an aral kyl group, two or nore R4s which may be present being
either the sanme or different; R5 represents a |inear or branched al kyl
group having 1 to 20 carbon atoms, a cycloal kyl group or a derivative

t hereof, a vinyl group, an aryl group, or an aral kyl group, two or nore
R5s which may be present being either the sane or different; R4 and RS
may bond Yo o @iginds 0 bRg idfeded HOMOY 108 ahdhERest ohe oMk NR'IS, grénd iad

| east one of the NRAR5 groups is a secondary am no group. 4. The

cat al yst eapaaeainidogropel yneri zation of olefins according to claim 3,
wherein, in the formula (2), nis 2; R3is a linear or branched al kyl
group having 1 to 12 carbon atons or a cycloal kyl group, two or nore Ras
whi ch may be present being either the same or different; R4 is a
hydrogen gt om ThedatRyst ®nbohénidar palymbriaition od okifiky hec@idingto élavmiBg 1 to 3
carbon atons. 5. The catal yst conponent for polynerization of olefins
accor di ng wherebh, ah teFormu €2)eh ik 2;iRY it Adinkarorbrached alkyl dréufhavigy | 0 B2

| i near or branched al kyl group having 1 to 12 carbon atons or a

cycl oal kykaBbeupmstora coelodRyesrias twhios or@R’ Pehigh @ e redcatbedig figer t he
sane or different; R4 Is a hydrogen atom and R5 is a linear or branched
al kyl gr ot sahr\or diffcteritoR Bisetydespea s, and R The Laedral peinchangiylensug or
pol yneri zation of olefins according to claim3, wherein, in the formula
(2), n ish@vingWao Buhrboh atdass. f our NRARS groups are perhydroqui nolino
groups or perhydroi soqui nolino groups, or one out of the four NRARS5
groups is a secondary am no group wherein the R4 is a hydrogen atom 7. A
catalyst for polynerization of olefins formed from an ami nosil ane
conpound 5as afThessalyti @mpoaegpdoepdlymetizationiof olefips esendiag tdylainh@,
followng formula (2), R3nSIi(NR4R5) 4-n (2) wherein R3 represents a

| i near or witessig, e theafokyhla §2)ou bs havd i8g lihedror MoanchedaiRylagrons havdng tyclDal kyl
group or a derivative thereof, a vinyl group, an aryl group, or an

ar al kyl 7%arbon atoms or a cycloalkyl group, two or more R’s which may be present being either

the same or different; R* is a hydrogen atom; and R’ is a linear or branched alkyl group

having 1 to 3 carbon atoms.

6. The catalyst component for polymerization of olefins according to claim 3,
wherein, in the formula (2), n is 0; two out of the four NR*R’ groups are
T ) perhydroquinolino groups or perhydroisoquinoline groups, or one out of the four NR*R’

groups is a secondary amino group wherein the R* is a hydrogen atom.

7. A catalyst for polymerization of olefins formed from an aminosilane compound

as an essential component, which is represented by the following formula (2),
RZuSiINR'R) 4.y @

wherein 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
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group, two or nore R3s which may be present being either the sane or
different; R4 represents a hydrogen atom a linear or branched al kyl
group having 1 to 20 carbon atons, a cycloal kyl group or a derivative

t hereof, a vinyl group, an aryl group, or an aral kyl group, two or nore
R4s which may be present being either the same or different; RS
represents a linear or branched al kyl group having I to 20 carbon atons,
a cycl oal kyup, BFcosmere s d@idhivads Meeprefent Beihg ehotithydan@r @ Wpiferas; Ry
group, or an aral kyl group, two or nore R5s which may be present being
ei t her t heepseents @hydidgbe @i, a lindarasrbréfohedyikiiqnoup bavifcol 0 20 ¢drbgi n is O
or an integer froml1l to 3; and at | east one of the NRARS groups is a
secondar y agsPe cgiledlRyl gSouproraateaividte thereof) alviiyk gtobd! arodiylodroep,efriafs f or med
from (A) a solid catalyst conponent containing magnesium titanium

hal ogen, antkyhBrovperid ameteRds whiviaasnisk prefdR) being eitlga iasdauts sruiffeenpound
represented by the following formula (3), R6pAl @B-p (3) wherein R6

repr esent R adprédeliisla 1feari Branchedalkyl @odp Bavil® D ta2®EEbor O AR LRk
hydrogen atom or a hal ogen atom and p represents a real nunber

sati sfyi ngrduperh@efivitdre tBstpst3a vﬁh@ﬂglﬁ)ﬁ?, i et buts for e AR BloupCeRy 6H Ng to
any one of clains 3 to 6. 9. The catalyst for polynerization of olefins
accor di ng nicge RF eiviicB mattereésant figng €t theGamalby iffeeanonediR (Ady bend
prepared by contacting (a) a nagnesium conpound, (b) a tetraval ent
titani um kafdreier RN 0dr atitdedet Froanl & Behd anjesnnas oL HENRIR gréis ifa

process for producing an olefin polynmer conprising polynerizing olefins
in tihe pkesades aafind p@upatal yst for pol ymerization of ol efins according
toclaim8 or 9. 76 11. The process for producing ol efin pol yner
according to claim 10, wherein the olefins are propylene. 77

8. A catalyst for polymerization of olefins formed from (A) a solid catalyst

component containing magnesium, titanium, halogen, and an electron donor compound;

(B) an organoaluminum compound represented by the following formula (3),
R%AIQs 3)
‘wherein R® represents an alkyl group having 1 to 4 carbon atoms, Q represents a
) hydrogen atom or a halogen atom, and p represents a real number satisfying the formula
0<p=3; and (C) a catalyst component according to any one of claims 3 to 6.
9. The catalyst for polymerization of olefins according to claim 8, wherein the

solid catalyst component (A) is prepared by contacting (2) 2 magnesium compound, (b)

a tetravalent titanium halide compound, and (c) an electron donor compound.

10.  Anprocess for producing an olefin polymer comprising polymerizing olefins in

the presence of the catalyst for polymerization of olefins according to claim & or 9.
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The process for producing olefin pelymer according to claim 10, wherein the

olefins are propylene.
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