DESCRI PTI ON  AM NOSI LANE COVPOUNDS, CATALYST COVPONENTS AND CATALYSTS FOR
OLEFI N PCLYMERI ZATI ON, AND PROCESS FOR PRODUCTION OF 5 OLEFIN POLYMERS W TH
THE SAME TECHNI CAL FI ELD The present invention proposes a novel am nosil ane
conpound, particularly a novel organosilicon conpound whi ch does not

i nclude an Si-OR bond which was 10 i ndi spensable as an ol efin polynerization
cat al yst conponent used in general technologies, a catalyst conponent and a

catal yst for polynerization of ol gfi } ich the am nosil ane conpound is
used, and a process for producingﬁgﬁgiggf%%Tyners using the catalyst

conmponent and the catal yst. 15 BACKGROUND ART A solid catal yst conponent
contai ni ng magnesium titanium an electron donor conpound, and a hal ogen
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propyl ene nown 1n |'ar ge nunber o

pol ymeri zi nGrk off HIINWTRLY MIERG7 RTRIN IND PROEESS F@R”PI@OB‘(U@H@)N agyst for

ol efin 20 polynerization conprising the above solid cafalyst conponent, an

or ganaal um num conpound o1 NI ONIRR]SKITIE P LOARGUNd have been proposed.
for exanple, Patent Docunent 1 (JP-A-57-633 10) and Patent Docunent 2

(JP-A-57-633 11) propose a nethod for polynerizing olefins with three or
nore carbon atons, in which a catalyst conprising a conbination of a
Tagnesi UNMTEERRRUAY, FTRLDI t ani um conpound, and an 25 organosilicon conpound
having a SI-O C bond is used. However, because these nethods are not

necessarily safhSHRehPIvehitn RHACHS h RGvd) afiholil BiioRYReY) REHRBKETS in a

hi gh yield, inprovenent of these nethods has been desired. 1 Pat'ent Docunent

3 (JP- A- 635v3P3@hndR1RPATEMpBursdiBicH FbesAl it iRLAMH-GR bond ¥hickBIdsZ | Ng
propyl ene. The catal yst conprises a solid catal yst conponent, obtained by
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technologies, a catalyst component and a catalyst for polymenzation of olefins in which
the aminosilane compound is used, and a process for producing olefin polymers using

the catalyst component and the catalyst.

15 BACKGROUND ART
A solid catalyst component containing magnesium, titanium, an electron donor

compound, and a halogen as essential components used for polymerization 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 organosilicon compound have been proposed. For 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 titaniumhalide with heat, an 5
or ganoal um num conpound, and an organosilicon conpound. Patent Docunent 4
(JP- A-1-315406) proposes another catalyst for olefin polynerization and a
met hod for polynerizing olefins in the presence of this catalyst. The

catal yst for olefin polynerization conprises a solid catal yst conponent
prepared by causing a suspension |iquid containing diethoxymagnesi um and an

suspensi on 11 dEr R EHrEHEHAPTS S50l Brbbi Bct Al RG (e rooul ting
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activity ring polynerrzation. However, there I1s a demand for continued

| mproverent ofp;aingRushel WPLA-120 ST06) ROBNERE SR QRSO N BieA t hese

catalysts are used in a variety of applications 1ncluding fornmed products

such as vgjj : I b ' Ii and fil ns.
These. pr O R P prese e B Bl o by

pol yrer | 28itd alysPléfir7SdiiniruitR bin@priR bUBRA cafiSh oRIHBhaN phdifraaely et s

into products using various nolds. In manufacturing forned products,

parti cul afal¥ing 43udpRhE6n A E6AEINRY dith8&rhaAMe BntinA%n AlkIW8zddelks. el ted
pol ymers are sSonetines required to have high fluidity (nelt flow rate:

MFR) . 10l N @aid ih GBh@Et wittPfitahfin REAGHSEIO teab@Sd thers@g:léﬁiib@[i hif vitkepHiRdef act uring
of a highly functional block copolyner to be used as a 3 vehicle material,
in a met hed flofde) dntinging tRORMIMAE Solid praduck bdebthe inthtaceatith Leshider
obtai ning an ol efin-based thernoplastic elastonmer (hereinafter referred to
as " TPO')teirschlaidedn eypredehzead l anralkydloeeizene, aaotbatdil@nitufgednwui®@ndianect Iy in
the pol yneri zati on reactor

organosilicon compound.

All of the above-described general technologies 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 n 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 particular, 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 flow
rate of 200 or nore is demanded in a honopol yneri zation 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 flowrate while
mai nt ai ni ng high stereoreqgqularity of the polyner have been undertaken. 10
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whi ch can because pressure ce o e reactor
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hydrogen in vapor phase pol rizatron, the partial pressure of nonomers to

be pol ymfehasfimfaaéwe H%Qin‘é@tcﬁcﬁﬁﬁ&%atxbﬁ”s lalrsémﬂow Rat8 of SRFEEASR it N
Yroductivity. The use of a large anount of hydrogen also brings about a

pr obl em ofjerfaRibd 1n°§h(§’fn6'ﬁﬂﬁﬁ6h£aﬁbn §@gé/1nr&d&ﬁ‘tb§rdzrue@h%msh5’@bl%ahct%wmnt 5 (WO
20 2004-16662) proposes a net hod of "produci ng a polyner having a high nelt

T1 ow rat ehigh Rl @ ratd SdE0AsME dadyliNjetYoriablthe? QORRABIGTSRGE tPY the
formul a SlgCR')B(NRZR) as a catalyst conponent for polynerization of

ol efins. irewayehe nkeGRHeRitd WRBEmARKAAME h@g{r_ﬁsté}@éreglﬂ&@@%ﬂhdpb diphactory for
basically solving the above problens of TPO production by direct

pol ymer i zBdenQiderkdkgrovenent 25 of these nmethods has been desired. (Patent
Docunment 1) JP-A-57-63310 (Cains) (Patent Docunment 2) JP-A-57-63311
(Aaims) 3 (Panemelt Dosuarnreatly déPerits®d1BOh0lecUhavsight of tRabeliefdocunent 4)

JP- A-1-315406 (d ains) (Patent Docunent 5) WD 2004- 16662 (C ai ns)
In industry, hydrogen is generally added as a molecular weight regulator for polymers
during polymerization of propylene. In this instance, a large quantity of hydrogen is
usually added to produce low molecular weight polymers having a high melt flow rate.
However, the quantity of hydrogen which can be added is limited because pressure

15 resistance of the reactor is limited for the sake of safety.

In order to add a larger amount of hydrogen in vapor phase polymerization, the

partial pressure of monomers to be polymerized has to be decreased, resulting in a
decrease in productivity. The use of a large amount of hydrogen also brings about a
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(OR");(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 nosil ane 5
conpound, a catalyst conponent, and a catal yst for polynerization of ol efins
capable of excellently maintaining stereoregularity and yield of the

pol ymer and capabl e of producing ol efin polyners having a high nelt flow
rate with a given anmount of hydrogen (excellent hydrogen response), and a
nmet hod for producing an olefin polyner using the catal yst conponent or the

catal yst. ® e%%?g%gﬁgﬁﬁ_g%;ljglb WEQQ;%O\I In such circunstances, the

i nventors“o preseé inventio conducted extensive research. As a

resul t, ta%tén?b%e{lfgélﬁ‘* gy_%_giﬁg@(y@((g%?g%novel al kyl am nosi | ane conpound

whi ch has“a secondary am no group, as no Si-OR 15 bond and found that

this compgishd PRSuAS SHEO 260AWBES((Baitizgf ul catal yst conponent  for ol efin
pol yneri zation (al though many organosilicon conpounds having two or nore

Si - OR bonds haygebRe) BB%@Bt GXShé PRy idvahtiGatsab YRivideoIPamaBtifint or ol efin
pol yneri zati on, no such al kyl am nosil ane conpounds have been known), and

that as CadRpoLsH, 5@Jtﬂ?ﬂzcgﬁnﬁﬂhéxt,sﬁhia%aﬁaﬁts@fo‘f?bl)@f%?i@@ﬂik%ﬂéf SRR dapABIE of

magnesium titanium a al ogen, and "an el ectron donor conpound, an

or ganoal ugiRUeRtRAHRAKMIng aBRoteBlariRoMAlyidd k¥ iR PohRsdrladfeagdpgund having a
specific structure is nore suitable than commonl'y known catal ysts as a

‘cat al yst f)@au@hﬁf)ieﬂnmlmg haaig £high Tieskow kndivigs %itw&nwﬁl of0 the

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

provi des Bydrageniesdellaitch 0 vifoniseR ¢ 8 Medtthdofsr prdautifg ah eldfi@ongndror mul a
(D, Rlzs?y(;uNagR?Zn)qZ (D) Xa%ggreig Rlprepresents apl i neag or br\g’ngﬁ%d al kyl

group havidigg thetcatalyscampament @nbe @italgst. cycl opentyl group, two R s being
either the sane or different, and R2 represents a nethyl group or an ethyl
groupio 5 The present invention further provides a catalyst conponent for
otetin DISCLOSURE OF THE INVENTION
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
Si-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';Si(NHR?), (1)



pol yneri zation represented by the following formula (2), R3nSi (NR4AR5)4-n (2)
10 wherein R3 represents a |inear or branched al kyl group having 1 to 20
carbon atons, a cycloal kyl group or a derivative thereof, a vinyl group, an
aryl group, or an aral kyl group, two or nore R3s which nay 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 thereof, a vinyl group, an aryl group, or an 15 aral kyl group,
two or nore R4s which may be present being either the sane or different; R3

represent ﬁrh@reini @%grre%ant%’% ARGD ‘8P'bl%%‘%'d 2 ﬁgfbuﬁ%ﬁmg 340 5QafnGRIDCS AL OB, 2

cycl oal kyl" "group rivative thereof;” a‘vinyF group, an aryl group, or

an aral kvl ianii ghoflf) @ &('E@E@g?ﬁﬁ%ﬂg@é SindBiBEeRE BRERE rpRsBgs &1 Lher L he

sanme or di orma rfing;, n'is O or an integer

from1l tog3in br AE&EH of the NRARS groups is a 20 secondary am no
group. Thre]r1 plygggﬁﬁ Enven iggﬁf% urther provides a catalyst for olefin

pol ymey i zat i onTpd Qe inveMBrefinhel Reviit AN A0TRORPEN R BEISN ed by the
follow ng fornula (2) as an essential conponent, 25 R3" Si(NR4R5) 4-n (2)

wher ei N Rgoly@BF 18RS réschied 89 ihefol DR ARCRAAuIRI(K)Y! group having 1 to 20 carbon
atons, a b5 cycloal kyl group or a derivative thereof, a vinyl group, an aryl

group, or an aral kyl group, two or nore R3s which nmay be present being
either the sane or different; R4 represents a hydrogen atom a linear or
branched al kyl group havi ng R’ $i;NR®R§a( bon atoge, a cycloal kyl group or a
derivative thereof, a vinyl group, an aryl group, or an 5 aral kyl group, two
or nore R4s which may be present being either the sane or different; R5
represents a linear or branched al kyl group having | to 20 carbon atons, a
cycl o kywhegindRibrepresentdielinoanbi branttearatio groaptavivk 196 Q0Rarban atinkl a gr oup, or

an aral kyl group, two or nore R5s which may be present being either the
sane or deyclatlehproupér aderivbivaaeréndnalvinybgrbop, Amaryligngip, or atsarBlkel an i nt eger
from1l to 3; and at |east one of the NRARS groups is a
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
15  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 aralkyl group, two or
more R’s which may be present being either the same or different; R* and R® may bond
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 polymerization

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. Mreover, the present invention provides a process
for producing an olefin polyner, wherein polynerization of an olefin is
carried out in the presence of the <catalyst for olefin polynerization. The
novel am nosilane conpound and the specific am nosilane conpound of the 15
present invention, when used as a catal yst conponent for olefin

pol yneri zation, can maintain a higher stereoregularity and yield of the
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for comoh use at” a Tow cost, but also to n the manuf acture of
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Figure 1 is a fl'owchar OW ng a process for” preparing the catal yst

conporsentaralgp rBOp YWB bk ZRtd Rfy WEER IS be PlesthtbeRIpQIMBE th R¥88 bt Sifferdht; BEST MODE
FOR CARRYI N HE | NVENTI ON As exanples of the novel am nosilane conpound

of the preSepiesémyeihé@0r bragehsaUnd sraupHaement 8 doxrdonatahy) weyaeakjoned
formula (1) can be given and as exanples thereof,

bi s(et hyl ?ahpab Si@inlacopeetest si Vigylgrodp, af efyhyloapl stahdird RARroRy, kwd bane, 5 and
bi s(met hyl am no) di -t-butyl silane can be given. The process for synthesizing
t he ani nogbledte wideiauybe presdninBeipp eRiditthd Qv dri dferents REx RP feg bod pri nary

am no conpound such as nethylam ne or ethylamne in a solvent is prepared
in a flast fumgeringnn Isresrtangaegatirms phe 8 candAs 1dabeoRUNGNR 'R’ gpapiisa et her, a
di al kyl ether, toluene, or a mxture of these solvents can be given. The 10
sol ution sfecepanesmino gidw. f1 ask is cooled to -50 to 10C, and an et her
solution of a comercially available Gignard reagent in an anount
equi nol ar to tMergovenrte\prasentnovention provides a process for producing an olefin
polymer, wherein polymerization of an olefin is carried out in the 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 commonly 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.



conpound or a hydrocarbon solution of alkyllithiumin an anount equinolar to
the primary am no conpound is added dropwi se to the cooled primry am no
conmpound 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 tenperature of 40C or
higher. In this reaction, one of the hydrogen atons of the primary amne is

converted Mk i | salt, which is in a slurry
state in %éf%?gﬁﬁgﬁqﬁm@%FZﬁgmﬁgiw si | ane conpound

herei nafter D é’%gﬁ“ﬁ ' [ j - dded to a
1£ | ask equi pped&gm t agg;(ﬁ{?ér:%?‘}ezﬁﬁe@%g%]n\éﬁggﬁtg u%d;gﬂgté ﬁ%)e\égr&g??ﬁqo he sol ution

i s cool ededrohaunds fegre%a{%ed eysth%amaé-ﬁén@&nel RSmAAA V1§ hn bO givéﬁ a8Phyi ng the

DADAS compound, a cyclic ether, a dialkyl ether, “and tol uene can be given.

Next,  whilagpddsl thédehd bidh é%%)&i_@jﬂl@@p@ﬂ@%ﬁmhwBiﬂethytahﬁné)ldngdﬁfoerlsirahs,_ primary

am ne netal 'salt prepared abové is added dropw se"thereto un an inert

gas at {10S el metiy1dnhng)d2e by BiIBRE an BelBvayrount of the primary am ne netal
salt is adjusted to twi'ce thé nunber of  noles of the DADAS conmpound. After

conpl etion of Tﬁ@p@é&@%r?s?mﬁgﬂiih%%axﬁih@silah@ﬂ&ﬁﬁ@ﬁn'dr& tlile;pr%eﬁgﬁﬁlﬂ'lﬁ/oni ncr eased
and the reaction is carried out for several hours at a t enperature of 40C

‘or hi gheris eRplaiied! h& phigaes hfho doifholfd SIS thettBlldfling @FP@PRRAIne MANPri sing a
nmetal al koxide is separated fromthe solvent by filtering under an inert gas

at nospher glant Byprépag&inral fldsy ahdGepanat kRnuRoHHERS, Alshke sdnll cg@RONent i s
washed, and the wash liquid is added to the solution portion. The sol vent

conponent ethér, & Brallkgdbthed, @ludnep@rd mddtute S eheapar ednidcanrtdeivenor mhk pressure or
under reduced pressure in an inert gas atnosphere, and the main reaction
product i solyion gregtedoiy theflakds cpoled BH5e tall 60, hhdhn ether solitharoftahan t he
above-nenti oned reaction solvents, hydrocarbon sol vents such as
cycl ohexacenmbepllanesilabledGhignead ecagord iaambxeshteqhivendr totthd prémapawdnorent i oned
solvents can be used. The structure of the obtained am nosilane conpound
can be detmnpriunddr 4 ydrpcarbemsdldticadfi abigyilithiunyireamnveehdunk eqpumotan&d thei s net hod.
As the catal yst conponent for ol efin polynerization of the present
i nvent i onprimary amino compound is added dropwise to the cooled primary amino compound
solution using a dropping funnel while stirring.
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 a solvent 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



conmpound represented by the above-nentioned fornula (2) can be used. The

am nosi | ane conpound is a conpound having a nitrogen atomdirectly bonded to
a silicon atom In fornula (2), when nis 1 or 2, R3is preferably a linear
or branched 15 al kyl group having | to 12 carbon atons or a cycl oal kyl

group, two or nore Ras which nmay be present being either the sanme or
different; R4 is preferably a hydrogen atom and R5 is preferably a |inear
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of the 20 AR5 groups is preferably a secondary no group rein

the R4 thefeabndss ofby D¥AHAARA b Mion Prob&sMUE QoL PdompiRnL GrRRdd Whd
derivative 1s a cycloal kyl group having a substituent and specifically, an

al kyl - subgfel J4th eRufis hORKIND Yhe SRR podtion. 2Tl soRMRSdomtpénest 16 Yitd Mgl gr oup,
and an al kyl -substituted cycl oheptyl group can be given as exanples. 25 As

exanpl es @brifoh&s @HpbREd \BAer KRMAPpressusGMMdBY iR BreTR Ak iRMgshs for mul a
(2), (alkylam no)trial kyl silane, (al kylam no)dial kyl cycl oal kyl silane,

(al kyl ami agdbkat ding\6d @ainkehdtioh prciuct iBlpktiadrby fdduddyreswpd divtilgitioane, 8

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

(al kyl am ohdraihaal thy hsgvenaddioayd taaalidaydobienfNBydro&irbdraddivdnaduaR kéli al kyl si | ane,

bi s(al kyl am no) al kyl cycl oal kyl sil ane, bi s(al kyl am no) di cycl oal kyl si | ane,
bi s(al kyl aydlstexaes, abptyhea ahdhg:@ah& Mhdia ke, solvent of the above-mentioned solvents
bi s(al kyl am no) (di al kyl am no) cycl oal kyl si | ane, di (al kyl am no) di al kyl si | ane,
5 di (al kykanbewesedl kyhestalcoat by thsiobaed athiqedilkyd eothpayndicay &t datekyinsd | ane,
di (cycl oal kyl am no) di al kyl sil ane, di (cycl oal kyl am no) al kyl cycl oal kyl si | ane,
di ( cyaboabkydeatificatiodiusinglaostlekhoin arabysistmethodl kyl am no) al kyl si | ane,
tris(al kyl am no) cycl oal kyl silane, tri(al kylam no)al kyl sil ane,
tri(al kyl am nopsyld cudlkst cempameat farmilgfoymilonadriaatiambhithe présghisiniamien, 4.0
tri(cycloal kyl am no) cycl oal kyl sil ane, tetrakis(alkyl am no)sil ane,
tri s(al kykcempowiddepietoptesiiiyribs albaveenertioned toymubePk yanare wsedldi Fhkyl anmi nosi | ane,
aminosilane compound is a compound having a nitrogen atom directly bonded to a
silicon atom. In formula (2), when nis 1 or 2, R? is preferably a linear or branched
15 alkyl group having 1 to 12 carbon atoms or a 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 am no) di al kyl am nosi | ane, tri (cycl oal kyl am no) di al kyl am nosi | ane,
di (di al kyl am no) di (al kyl am no) si | ane, dial kyl am notri (al kyl am no) si | ane,

ai (al i - SRR G Rt Gl R S iy BRI B 8RR sians.

di | A h ds,
E; é?ﬁftﬁr‘é@*@%ﬂﬁw %%%lﬁ‘%vy@ﬁl Rl ?@F&’P@am” ST SBB?ozlyfiﬁ aner
b: 22 ZI kg;l g{rﬂaﬂ%}] E g?{ﬁf-?? Jgf!llE§l%’lﬁksﬁ(bg(?]lq(gy a)irﬁn%lg I cy%g%eig/l 2|nleane

bi s(al kyl BEI&!W&Hﬁbghﬁﬁ&léﬁﬁh@}é&ﬁbhﬁg\@ﬂa&5d1(alky1amm0)dlalky1511ane

bi s(al kyl am no) bi s(decahydr onapht yl

bi s(al kyl éﬂlﬁ%ﬂﬁ)ﬁﬁﬂ@ﬁd&ﬁ%ﬂ&l%@Wtzﬁl{ﬂlzﬁrﬂﬁo)dlcycloalk Isilane,
i s(per hydroi soqui hol 1 no) (al’kyl am no) al kyl si | ane, g

bi s( per hygf(%lﬂaﬂ@ﬂdﬁﬂﬁbfdﬂlkﬂhm Qﬁ@c@bl@ﬂk?lahﬂ{’ft%alkylc cloalkylsilane,

di (al kyl am no) di cycl opentyl si | ane, (al kyl am no) di i sopropyl si | ane,

di (al kyl am(wlmkﬂmﬂubmh@bloamglsﬂaﬁh ¢rd émkylaﬂﬁﬁwmkﬁs@weyl ethyl sil ane,

di (al kyl am no) -t-butyl net hyl si | ane, i (al kyl am no) di cycl ohexyl si | ane,

di (al kyl agi ¥l e alkeIsiiihe iri@k§lanfino)alkylsilane,
di (al kyl amsg% (de(b:tghyd]rkgnapht hyﬁ gkgﬁ ane) 7

di (al kyl afﬂ(ﬁlk?ﬁﬁﬁﬂx@@ﬁﬂﬁa}l’kﬁs{ﬁhehﬁ@bﬁ)ﬁlk@l&ﬁnno)alkylsxlane
di (al kyl am no) cycl ohexyl t hexyl si I ane, tetrakis(nethylam no)silane,

tri s( ab ky trioyolegliatlisinsddyaloalkylstlins adtdsiis@atitsdammpisiland, kyl si | ane,

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,

and bi s( pe(dikylamineddjalkplainms)imes (rél dyy| catiiyiam)iao Jdtatleylanmositane, pr ef er abl e,

with still nore 10 preferable conmpounds being

bi s(al ky! bis{dakgamye))bip@Hkylansndanae, dllallq(eahmythaﬁmikydn)mino)sdmeopyl si | ane,
bi s(al kyl am no) di -t - butyl sil ane,
bis(perhydroisoquinolino)bis(alkylamino)silane,
bis(perhydroquinolino)bis{alkylamino)silane,

15  bis(cycloalkylamino)bis(alkylamino)silane, tetra(alkylamino)silane,
tri(alkylamino)dialkylaminosilane, tri(cycloalkylamino)dialkylaminosilane,
di(dialkylamino)di(alkylamino)silane, dialkylaminotri{alkylamino)silane,
di(alky!-substituted-perhydroisoquinolino)di(alkylamino)silane,
di(alkyl-substituted-perhydroisoquinolino)di(alkylamino)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)cyclopentylcyclohexylsilane,

bis(perhydroisoquinolino)(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
bis(perhydroquinoIino)(alkylanino)alkylsilane. Speci fic exanples of the

cbore el GRS A AR SRR LAC R LSRR et S e

tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
Tri
tri
tri
tri
tri
tri
tri
tri
tri

b | |
ot et AR SOEW% aé%?fﬂl%ﬁ%%?&?h@%@%ﬂ et i aﬁze
s( met ﬂM{ ﬂmle{}ﬁ}nﬁ)l%ﬁgﬁpgﬂﬂﬁhé %ﬂspk&%hactnﬁmme fareycl ohexyl sil ane,

s( et hyl am no) vi nyl tris yl'am no) et si’l ane,

s( et hydlgmwl%mdyaohemsﬂa%é ditas(Shiy)ce Mém%' | ane,

s(et hyl am™no) i sopropyl si | ane tris( etjnyl am no) n utyI Si | ane,

s( &t hydig '[Ry'I%Qﬂﬂr@Rﬁ’(‘dENdh%Hﬂo%Qﬁnthyﬁéil‘aﬁé,%ﬁ(ﬁﬁk&ﬁfﬂlﬁ&b?&&%&lﬂﬁ@d&ﬁ:@l@ﬂﬁw

s(et hyl am™no) cycl ohexyl si l'ane, " 10 tris(ethyl am no)vi'nyl sil ane

s(et hYch@mﬂmﬁxﬂb?pmbﬁéﬁyﬁﬂéiylsdahé étRdN(RRy R RO MERIhY | si | ane,
s(n- propyl am no) et hyl si | ane tris(n-propyl am no)n-propyl sil ane, .

s( n- prigipaliGHEniad a kg RIIRY ksd(AlRMEmind)Elcidallylyilany,| am no) n- but yl si | ane,
s(n-propyl am no)i sobutyl silane, 5 tris(n-propylam no)cycl opentyl sil ane,

s( n- preyilatyl Ahe i Alkeumim)dipne, dialkylbs (ot siRylamino)d)ank aAdsi | ane,

s(i sopropyl am no) net hyl sil ane, tris(isopropylam no)ethylsilane,

s( i sopyigpythadiolsoyuinelira)ik&ilydamgino)silinesdre R0y pefdrabit, vl sbbmegy! si | ane,
s(i sopropyl am no) n-butyl silane, tris(isopropylam no)isobutylsilane,

s (10s opsrefesdbindonmonndd leanenbiydatiiylamec ))didclopentylsilane,

s(i sopropyl am no) cycl ohexyl sil ane, tris(isopropylam no)vinylsil ane,

s( n- bubiy(bEyianinoe )digppegpylsitahg bis(alkylum{medi-thutysitame n o) et hyl si | ane,
bis(alkylamino)-t-butylethylsilane, bis(alkylamino)-t-butylmethylsilane,
bis(alkylamino)dicyclohexylsilane, bis(alkylamino)cyclohexylmethylsilane,
bis(alkylamino)bis(decahydronaphthyl)silane,

15  bis(alkylamino)cyclopentylcyclohexylsilane,
bis(perhydroisoquinolino)(alkylamino)atkylsilane, 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 tris(ethylamino)n-propylsilane, tris(ethylamino)isopropylsilane,
tris(ethylamino)n-butylsilane, tris(ethylamino)isobutylsilane,

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

10



tris(t-butylam no)nethylsilane, tris(cyclopentylam no)ethyl sil ane,

tris(cycl opentyl am no)i sopropyl sil ane,
tris(cycl ohexyl am no)i sopropyl sil ane,

tris(cycl ohexyl am no) phenyl sil ane, tris(cycl ohexyl am no)vi hyl sil ane,

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

T AR AN
e D B S B R S )TN S B
(et A0 R BB ) s,

s( et hYﬂrﬁ(ﬂ-ﬂ@ﬁlﬁh’i})&ﬁ%ﬁ@ﬁ%@}Fﬂiiis!’(ﬁ)pﬂﬁiyifb\x’ﬁiﬁbji%ﬁtylsﬂﬁne,
s(met hyl am no) (et hyl' - sec- butyl am no) et hyl'si | ane,

s(meg hydri@m-mgnﬁlﬁﬁlm)cyctdyeﬁwlsﬂm @)mmﬂyﬁhﬂiﬁéﬁ?rclohexylsilane,
s( et hyl am no) (et hyl cycl opent yl am no) net hyl sil ane, 11

s( et hyﬂri@,(ﬂ-mgjﬁaﬁqmd)ﬁiﬁylb@mmrwti%ﬁrwﬂﬁmﬁhajh 18iee,

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

s( met hytrig(it iyib HlAs YH&Ho F’Eﬂh}’dl Bipréysilane,

s( et hyl a(rrn!;drilg%ﬁdi rret%ﬂm no) efs’{hyf%s(?"l}J ane, )Sﬂr

s( met hyirs(isdpeopytkinginb)isopd pylsilehd) Wis1sbpdpylamino)n-butylsilane,

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

s( met hyira(isope)ytimine isobpillslane aji isoptopy laatien )cyclopentylsilane,
s( et hyl am no) (et hyl - n- pr opyl am no) et hyl si | ane,

s( met hytraisapodytehing jcydohexyirilhaeitmsgiseplopl lamlimn einylkdane,
s(met hyl am no) ( et hyl - n- but yl am no) et hyl si | ane,

s( met hylram-nayleetdo)isepropyisjdnanirnGeebhtylamihaythylsilane,

tris(t-butylamino)methylsilane, tris(cyclopentylamino)ethylsilane,

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

15  tris(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

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

15



bi
bi

bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi

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

< ot my PR Y R R AR e E Ikt e 0"
S ot iy AR ﬁ@%@yﬁﬁﬁ{ﬂ %ﬁ’lprop%@‘ﬂ e
S et W@&%% s T

s( met hyLam diR)14rh IM&Q%EEQ%&QHgQﬁEﬁISIIane 25

s(met hyl am no (|so ut yl am no) i sobut yl si | ane,

i s(meg hybimhdilhhaRdlihy3drh iﬂ@%efth}}l)éﬂaﬁém | ane,

s(nethylanlno (1 sobutyl'am no) t hexyl si | ane, 12

s( met hybamhdmlihaRNHerhAdthohmogtRASHnk! Si | ane,
s(met hyl am n (i sobutyl'am no) cycl ohexyl si | ane,

s( met hybrihdamylihiRidi-lasymisfehtkiangpht hyl si | ane,

s(nethylanln (iso tylanlno)adanantyIS|Iane 5
s( met hybighdRyidthmdWetidintsppRimitofdthysifane,
s(met hyl am no) (t-butyl am no) et hyl si | ane,

s( met hybihaylihmbiimetiatisop pylampydisyltitne,

s( et hyl am no) (t-butyl am no) 1 sopropyl sil ane,

s ( meg hy bismayl§minolinytiakinakylamirtoydtaytsitme, 10

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

i s( et hybiagmethylimitbieshybmibaglirsiab)ethylsiahane,

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

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( et 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 ot ny PR BTN b ey B ERREE T Gt e ot oyl o1 ane,
hy L P ARY ik i ; hyl ani no) di - n-but yl si | ane,
S et nyP S B RABBHARN ARSI BB i o) 0 - see- but vl 51 | ane.

s( et hy } H%l hido (f?ébtb #ﬂnﬁ'ﬂ hvAk t.am no) di - n- neopent yl si |l ane,

s( et hyF%tnEhér}o glgn(lzyg opg tyIIS| grng, 0%%?@%%{]% am no) di cycl ohexyl si | ane,
(et bRyt S RSk 06

s(met hyl am no me% h?/let h@l si | gjr%g, bitg{( rr%r%ehyl am no) met hyl -t - butyl si | ane, 25
s( et hybﬁ(ﬂlaﬁ%lﬁﬁtﬁbgdt%%ﬁqﬁaﬁylsimné( nmet hyl ami no) et hyl -t - butyl sil ane,
s(met hyl am no) sec- but ylI'met hyl si l'ane, bi s(net hyl am no) sec- but yl et hyl si | ane,
s(met hy b@,mlaﬁgxam (tBuslpaniatysdilaasne,

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

s( met hy bahasylamel ﬁtdexﬁMBerﬂ@FMEﬁddegne,

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

s( met hy bi(theaydin el aniapiidpydBidiane,

s( nmet hyl a(n?nggt hg;b?/ﬁmr?et hyl si | adr?e,ﬁgi s(et hyl am no) di net hyl si | ane,

s( et hyl aisjrehdagidoylt-Sutydaigino pi-miglsiadeani no) di vi nyl sil ane, 5

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

s( etty| anp(mehgdaminoitbyityddrhidabBec-buts{siitbdey| am no) di i sobutyl si | ane,

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

s( et hyl adisimahdanyw)@betylaniab)isthatyldiaaé,et hyl am no) di cycl ohexyl si | ane,

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

10 bi s( et his{racthylenie)(tputylanbmobabildlaee, bi s( et hyl ani no) et hyl phenyl si | ane,

bi

s(et hyl am no) et hyl -t-butyl silane, bis(ethylam no)sec-butyl nethyl sil ane,
bis(methylamino)(t-butylamino)thexyisilane,

bis(methylamino)(t-butylamino)cyclopentylsilane,

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)methy!-t-butylsilane,

25  bis(methylamino)methylphenylsilane, bis(methylamino)ethyl-t-butylsilane,
bis(methylamino)sec-butylmethylsilane, bis(methylamino)sec-butylethylsilane,

bis(methylammo)methylcyclopentylsilane, bis(methylamino)ethylcyclopentylsilane,

13



bi s(et hyl am no) sec-butyl et hyl sil ane, bi s(ethyl am no)net hyl cycl opentyl sil ane,
bi s(et hyl am no) cycl opentyl cycl ohexyl si | ane,

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

bi s(et hyl am no)t-butylisobutylsilane, bis(ethylam no)cycl ohexylthexylsilane,
15 bi s(n-propyl am no) di net hyl si | ane, bi s(n-propyl am no)di et hyl sil ane,

bi s(n- propyl am no) di vi nyl si | ane, bi s(n-propylan no)di-n-propylsilane,

bi s(n- proBl)é %ﬂ%ﬁi é,gg)g?&?ﬁc ll)ﬁél&is[;)l ez( n- propyl ani no) di - n- butyl si | ane,

bi s(n- propytam ane n- pr opyl am no) di - sec- but yl si | ane,

bi s(n- pr ophAdth rl%}lﬂio:é gﬁcy&léhé@&?ané)'b grﬂetﬂylgﬂﬂﬁcﬂﬁ?d@%%foﬂaﬁﬁﬁ’ﬁﬁ%w silane,

20 bi s(n-propyl am no opentyl si

bi s (n- pr opxtAdth {1ty %E’iﬁﬁ@fﬁwsﬂhﬁ@B%(ethﬁérﬁﬁlbﬁﬂﬂ'éﬂ’@}élﬂ%@ no) di met hyl si | ane,

bi s(i sopropyl am no) di et hyl si I'ane bi s(i sopropyl am no) di vi nyl si | ane,

bi s(i sopr gR 'tl@'ﬁéxﬂx‘ﬁbﬂ!1etﬁ'yl§ila‘?@yﬁl§(]b{h§[hﬁl1no)ﬁlﬁﬂylsi}aﬂé opyl am no) di i sopropyl si |l ane,
bi s(i sopropyl am no)di - n-butyl silane bi s(i’sopr opyl ani no) di i sobut yl si | ane,

bi s(i sopr pREeH MR Hi-nSREpRsitank Shib@helamidfo)diisopropylsilane,
bi s(i sopropyl am no) di - t-but yl si 1ane, ~bi s(i'sopropyl am no) di neopent yl si | ane,

bi s(i sopr B@Q@t}@mﬂﬂi‘lﬂbﬂh@}’lﬁjtﬁﬁﬁiﬁb}’&é‘)ﬁbﬂ@ﬂ@mno)dusobutylsﬂane
i

bi s(i sopropyl am no) di cycl ohexyl sil ane

bi s(i sopr pRwkBMMiAY 1@@@mh%xanmm(ﬁwlmlhamt-bﬁ@lsuane
bi s(i sopropyl am no) di t et r ahydr onapht hyl si | ane

bi s(i sopr eRgtiaEmiapidevpyhtgisilaneg bis(dhdiminopiorherylsitand] phenyl si | ane,
bi s(i sopropyl am no) net hyl et hyl si | ane,

bi s(i sopr bisfckiatamiap piddeyhydrodaphilysilhm) bis(ethylamino)methylethylsilane,
bi s(i sopropyl am no) et hyl -t-butyl sil ane,

bi s(i s$opr bisfetaiamia pechiduthtyhsiang) 5 s(etykmino)methylphenylsilane,

bi s(i sopropyl am no) sec-butyl ethyl silane, 5

bi s(i sopr bis{etiatamioy yeetyiyHbneytsplandt, \pistethpamino)sec-butylmethylsilane,

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

bi s( i sopr bpiettadimiop)ssopriyleiytyiehafesiethylamimmmethylcyclopentylsilane,

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

bi s(i sopr pgﬂ&a«harm@ylvy@lpmﬂ@ml@Wybﬂ@}wb@Eeﬂammngbnethylcyclohexylsllane,

bi s(i sopr opi/ﬁ}?m no) met h I cycl ohexyl si | ane, tetraki sgtrret hyl am no) si | ane,

tetraki s(bts Yéaﬁnﬁe)tém lﬁ@butylélﬂmmﬂemymm)cmm hexyirslane,

15  bis(n-propylamino)dimethylsilane, bis(n-propylamino)diethylsilane,
bis(n-propylamino)divinylsilane, bis(n-propylamino)di-n-propylsilane,
bis(n-propylamino)diisopropylsilane, bis(n-propylamino)di-n-butylsilane,
bis(n-propylamino)diiscbutylsilane, bis(n-propylamino)di-sec-butylsilane,
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(isopropylamino)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(isobutylam no)silane, tetrakis(sec-butylam no)silane,

t etraki s(n-hexyl am no)sil ane, tris(nmethylam no)(ethylam no)silane, 15
tris(methyl am no) (n-propyl am no) si | ane,
tris(methyl am no) (i sopropyl am no)sil ane,

tri s(methyl am no) (n-butyl am no)sil ane,

tris(met hy gﬁpﬁ@r%a?x‘_ﬁﬁ@taﬂ &A}@H} Q%I?hir]@l%e bis(isopropylamino)dibenzylsilane,

trls(rrethy ant no) s

tris(met hyladgy (ﬁﬁﬁ%@%{t M}lﬁ[ﬂn@0:313(:1sjoﬁﬂﬁ)ylammo)methylethylsﬂane

tris(methylam noy(di- hoxyphenyl am no) si | ane

tri s met hyk@ebphsy{khied imetgymit fl!ﬂ}yffshiaﬁ@bes(lsoprog%lamino)ethyl-t-butylsilane,
tris(methyl am no)(d| i sopr opyl am no) si | ane

tri s( met hyk@dopiehy(GhiheRaUbI MBI Rk 6lfﬂﬁlsopropylamm(:o)ses:-butyle:thylsllane
tris(nmethylam no) (di-sec-butyl am no)sil ane

tri s( ret hyk@soprshy(ahind mddiyhaptngkiadeane,

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

tri s( met hyik@wiprspy(apandlysbtiodesichopentyis)iand, ane,
tris(methyl am no) (di cycl opentyl am no)sil ane, 25

tri s( met hyik@suprepy{atiinyddoprepyidyeloperaylsildnane,
tris(methylam no) (t-butyl ethyl am no)sil ane,

t ri s( met hyik@uparapy{dmibelisobutylgyclopstitelsilae) si | ane, 15
tris(nmethyl am no) (sec-butyl et hyl am no) si | ane,

t ri s( met hyik@svpnmy{aaeoe owutlypeansydeuctyykdrilane) si | ane,

tris(ethylam no)(nethylam no)silane, tris(ethylam no)(n-propylam no)silane,
tri s( &t hybisfisopodpylasuipo)omytderichbesylsitane, tetrakis(methylamino)silane,

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

tris(et hyleanklﬁ(@)lwmn@)ﬂﬂﬂ,ﬂeawmb}@rpranﬁamﬁw)ﬂlaﬂe

tris(ethylam no)(t-butylam no)sil ane,

tri s( et hyletinkis@yoprnslagine)yilans iebples(naylamino)silane,

tris(ethylam no) (diethylam no%?fl | ane,

tris(et hyﬂeHﬁklﬁ@ﬁoilﬁ‘i}’ia@@B‘P)éﬁ%ea rAkipEsRe- h%lamm)sﬂane

tris(ethylam no)(dijsobutylam no)sijlan
tri s( et hylcHAKIHg) eéﬁ’lﬂﬁ’é%‘l)ﬂilﬂﬂﬁ thish ﬂiimam(ethylmmno)sﬂane

:E ; : s(et Ezl ]gm %g)}l( dlr@(@?ﬁ‘é}g}hgxﬁng%% gqulq(gﬁgnylammo)(lsopropylmnmo)sﬂane

t ; : :E gt Eﬂrg{ﬁnﬁﬁgl@ 5%]5}1% ﬁé%@}gﬁy}ﬁmno)(sec-butylammo)sﬂane

:E :: 22 :: E%ﬂg{ﬁl‘%ﬁ% %1?1 E@( sppg' u' s '1%5% irl | angylammo)(neo-pentylamlno)sﬂane
tri s(n-pr opyh ARVAAMOTEL DhARLBPhEl 1RG0 sitane,

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

20  tris{methylamino)(diisobutylamino)silane, tris{methylamino)(di-sec-butylamino)silane,
tris(methylamino)(di-t-butylamino)silane,
tris(methylamino)(perhydroisoquinoclino)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



tris(n-propyl) (i sopropyl am no)sil ane,
tris(n-propylam 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
tris(n-propylam no) (cycl ohexyl am no) si | ane,

111 5(n- pr Sy Ty A FE ORI ane.

tris(n-pr ﬁ%&@ﬂﬁ&ﬁﬁhﬁ%ts‘eé—%ﬁfﬂ%&ﬁﬁ?ﬁQﬂlﬁio:)sﬁl%e, tris(ethylamine)(methylamino)silane,

tris(n-pro

'am no) (di-t-butyllam™no)sila

tris(n-pr %&Y&tﬁﬂhﬂggo?@i-ﬁﬁﬁh%%5sxl\fllaﬁéﬁtﬂsg{ltﬁ}/iaﬁi?ﬁ))gaopropylamino)silane,

tris(n-propylamn

di cycl ohexyl am no)si [ ane,

tri s(n- prapydtBhamo) @esuiyShioarHe 1Rk Egh??agigg@&%c-butylamino)silane,

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

s( met hy haydtiaRirl@biyl AR Sid, 8M¢sthylamino)(neo-pentylamino)silane,

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

s( met hy kraypeth@hibirsidseip aaihbRilaid hisd(EtBfi@mino)(diisopropylamino)silane,

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

s( met hy krayéthdhpirefidsisdbutylaraimoilhed, lhagiethylamino)(di-sec-butylamino)silane,

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

s( et hy krdyiathelinir)ldi-bbutylamihelellsiel Bizgsth2amino)(dicyclopentylamino)sitane,
s(met hyl am no) bi s(cycl opentyl am no) si | ane,

s( et hy kru@ethylpinirm)@ystlohexydminosdisd, | ane,

s( et hyl am no) bi s( per hydr oi soqui nol i no)si |l ane, 16

s ( meo hy krésfethylpnie) pethydiviaqgoinetinelsitole] nsjachianmo)(perhydroquinolino)silane,
s(met hyl am no) bi s( per hydr oqui nol i no) si | ane,

s( met hy krisfethgpin)@ibetyhathdamino)slaha tes(n-propylamino)(methylamino)silane,

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

s( met hy késfi-poipyl)§sairopydamiop)siland, fris(sprapytamiso)(t-butylamino)silane,

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

s( et hy tréstR-peopylasiae X bwytamiags e sitisemeropylamino)(sec-butylamino)silane,

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

s( met hyFraﬁﬁm-ﬁ&pwla@vm)(qysw:wémlwa;l&qnpane,

s(met hyl ani no) bj s(.di cyc] openty] am _no) si.l ane, ?.0

s( et hy Pa%@-ﬁmpﬁlagpm)&%{og%slw@m%% {ms{p@ropylamino)(diethylamino)silane,
t hyl am bi - | am il ,
2ot R O BB AR

tris(n-propylamino)(diisobutylamino)silane, tris(n-propylamino)(di-t-butylamino)silane,

tris(n-propyl am no) ( perhydroqui noli no
S

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

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 hyl am no) bi s(cycl ohexyl am no) si | ane,
s(et hyl g j : i j i NQ):si.L ane,
S ot Pyl R Bl SR RS A ER
s(et hyl ei@hﬁm;%ﬁﬁféy&é(g%y%ﬁai%iiﬁ@@iua}%po) si | ane,
s(et hyl am no)bi s(di et hyl am no) si | ane,
s( et hyl BRI AL () biRdREBRMhRBINENS ibistethy Rehino)bis(di-n-propylamino)silane,
s(et hyl am no) bi s(di i sopropyl am no) si | ane,
s( et hy! BRim@h s @)bisdhsiprdBmmapRilkane,
s(et hyl am no) bi s(di i sobutyl am no) si | ane,
s( ethyl pRimahNas{d)bisErnbutpdrairomihsd, | ane,
s(et hyl am no) bi s(di -t -butyl am no) si | ane,
s( et hyl sRimahflem{nd)siydlisgpantshaoisiansi | ane,
s(et hyl am no) bi s(di cycl ohexyl am no) si | ane, 25
s( n- pr opig{methylanhimodti s teepanlymam)sibhs, | ane,
s(n-propyl am no) bi s(cycl ohexyl am no) si | ane,
s( n- pr opig(methylahbiodtigdi-birokyansogsilanel | no) si | ane, 17
s(n- propyl am no) bi s( per hydr oi soqui nol i no) si | ane,
s( n- pr opyp{methylanbiodifigéichyldpadylamaoid)sikje,i | ane,
s(n-propyl am no) bi s(di et hyl am no) si | ane,
s( pt@py batmetoylmsophis(dicyelopsgtytamino)sdaneane, 5
| am no) bi s(diisopropyl am no)si |l ane,

s(n-propy > ropyl 3 . .
i s(n-pr oBy(@yilaqm)lb]bgq(m-ipmp.y&m194))@&111%plgieﬂymmo)bls(isopropylamino)sﬂane,

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

s(n-pr OBn;z(egmlqq@)‘l@]biq(@-ibu@ggn1lesgla@qbﬁ(¢}lg|lmng)bis(isobutylamino)silane,
s(n-propyl am no) bi s(di -t-butylam no)silane, 10 ] )
s(n- pr OBV(W%PB] ety lypnisilangribisegtsylpmine )bis(t-butylamino)silane,
S P Oy A amminoybis(cyclopen mho)eane ) °' | 2"

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(perhydroisoquinolino)silane,

17



tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri
tri

or ganol i t hi um conpound,

s(di nmet hyl am no) (et hyl am no) si | ane,
s(di et hyl am no) (et hyl am no) si | ane,
s(di - n- propyl am no) (et hyl am no) si | ane,
s(dii sopropyl am no) (net hyl am no) si | ane,
s(di - n-butyl am no) (et hyl am no) si | ane,

s(di i sobutyl am no) (net hyl am no) sil ane, 15

2Lyl BALAR PR RNCRI AR} .
s(cycl Qﬁ(;f%#g?ﬂh&ﬂ)o()ﬁ@ Mlyamqﬂﬁ.})ﬁhé))@ﬁﬁxe,

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

s(di et hihado %ﬁ{d)mh@mtmmido M@ne,

s(di - n- propyl am noj ( et hylam no) si | ane,

s(dii sgﬁ(ﬁwlmaw&tﬂ#@mmnme,
s(di - n-butyl'am no) (et hyl am no) si | ane,
s(dsi se@gﬁy@aﬁm@&&&@%h%%h&imwﬂaﬂe,
s(t-butyl am no) (et hyl am no) sil ane, 20
s(cycl B@@ﬂpwbﬂmnm?&i%mntmlm)@bdilan@,
s(cycl ohexyl am no) (et hyl am no) si | ane,

s( di mebfgH-pesbyiaminv)pis@pydanyiaaimidianes,
s(di et hyl am no) ( n- propyl am no) si | ane,

s( di - nbrepybaamhm)kiscdisephhtalmim)silanane,
s(di i sopropyl am no) (n- propyl am no) si | ane,
s( di - nbis(i-propyiiami)o)bisfadi-opytydamino)sdadeane,
s(di i sobutyl am no) (n-propyl am no) si | ane,
s ( te bubig{rapiopplifumabisfdydyatvponty wivizmsijane,

s(cycl opent yl am no) ( n- propyl am no) si | ane,

25

and

s( cycl bisexpropyiamio)bis(@icyplohexslaoine)silames. The conpound represented by the
above-nentioned fornula (2) can be easily 18 synthesized by a known
synt hesi strméd@oﬂwhnuhc)&me@ybmlm)m&@eetmhéﬂ@é

amiop(orethydlamime)stlene, usi ng an

or a nethod using a Gignard reagent or b

y a
f

conbi nat i Bis(dfn-prepylamins)Faribylaminoymlans, srg Hesopforylasyine esihylamintisdans

bi s(al kyl am no) di c%cl opentgl si | ane anong the am nosi | ane conpounds of the

present  5itistighby

inp){ragf

ylpeinoysilage.dyEbssdutvarain

a)(rsiydamianksilane h t wi ce

the nunber of nmoles of a Li, salt of an alkyl @gip_ne or a My salt of an
al kyl & nHisgntyamgoyaethylaminesiane drideyclapsatylagnipeime

as

thylagERo)siisounds such

THE and, di | ether, aromatic.conpounds .such s. tol uene, saturated
P oo DB Bl PEA R e BRI, TRURaR Y rpe B R8s onosane.

d ' f.th I . ' . Al so, f or mul 2), wh 10
73 i o an B EHeRO CR TG a6t RS Poi et QR BRITHRS o he'i s

adj
Si |

ane. colutiaprepHp Tl g R« 4ey

Lllt)n(la%lqgo)

(i Rhal D) 4

tris(diisobutylamino){(ethylamino)silane, tris(t-butylamino)(ethylamino)silane,

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

18



times the nunbers of noles the (al koxy) "(alkyl) 4 ., silane conpound. The
catalyst for olefin polynerization of the present invention is fornmed using
t he am nosil ane conpound represented by the above-nentioned fornula (2) as
an 15 essential conmponent. As specific exanples of preferable conpounds of
formula (2) for formng the catalyst for olefin polynerization of the
present invention, the sane conpounds as given in the description of

formula ( £ iwation can be
g ven. 1 1 K R L T e

above- mn&%&ee@s&gmk@némm Bémpainl ¥isd mb@bd ARk laGRalYIREggAbE B 20 Of
the present invention can be forned using (A) a solid catal yst conponent

conpr i Si ngeoBAMRSH dftheskinicldddM A8 ahakaaple of aRghiBEieheGbien- donor conpound
and (B) an organoal um num conpound represented by the follow ng formula

(3), RGEPANBI1dnSiho)d2FclperteisiarBan@prtas aainssikheablipbuis@fhdgvieng 1 to 4
carbon atons, Qrepresents a hydrogen atomor a halogen atom and p

r epr esent fmvantiongh raavtifiess dadaleptytalkueysflanamitiatwit tHosRmber AfmBREs bhe
conponents of the catalyst for olefin polynerization of the present

i nvent i ona Li $udt fahiatkytabiat ysi Mromhaian blkyAmitd exrebagvéer Aedampbd dfo as
"conponent (A)" fromtine to tine), which conprises nagnesium titanium a
hal ogen, thedolvantettbert compobndiosuoh ac GHpand djallkyd ethee, aphhaicneehpgoyndssamshng (a) a
magnesi um conpound, (b) a tetravalent titanium hal ogen conpound, and (c) an
el ect r on ghnbene capoaetthydoocadma dompoondstsach aspdntanealidxant, theptandyanéxanpl es of
t he magnesi um conpound (hereinafter sinple referred to as "conponent (a)"
f rom t i mecyctohekare) andoa megweesif thosclsdlaéntslean & glival. k yAlse gn ésimubg (23,when

al kyl magnesi um hal i de, a di al koxymagnesi um a 10 di aryl oxynagnesi um an

al koxyiragReisianmlkyddmige, theagountfoftheymetel shltrdgrpemanymeine ibedjusted tmthe Anmong

t hese magnesi um conpounds, a nagnesium di halide, a m xture of nagnesium

di hal i de adbetiodtheaatkaragenn nthe Gilepxa) dallylk oxyilning semperndathat isv f kitoabl e,

times the numbers of moles the (alkoxy) n(alkyl) 4., silane compound.
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, titanium, 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, Q represents a

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

19



and a di al koxymagnesiumis particularly preferable. As specific exanples,

di met hoxymagnesi um di et hoxymagnesi um di propoxymagnesi um di bkoxymagnesi um
15 et hoxynet hoxymagnesi um et hoxypropxynmagnesi um and but oxyet hoxynmagnesi um
can be given. D ethoxymagnesiumis particularly preferable. Al so, these

di al koxymagnesi um may be obtai ned by reacting netallic nagnesiumw th an

al cohol in the presence of a hal ogen-containing netal conpound or the |ike.
The dialk<§¥§agnesiun1nay be used alone or in conbination or two or 20 nore.
The di al koxymagnesi um conpound used is preferably in the formof granules or

a powder and ehh{dRb (A RMHIALSS ?ﬁﬂﬁ&%fﬂs?ﬁ& oieﬁnyaﬁm?é?ﬁﬁﬁ&%ﬂhhgfksezﬁor

exanpl e, when a spheric di al koxymagnesi um i sed, a poly powder

having a HgtiiRh, BRbLE LAASHABR oA (B) IRILIOWRE rdlakdd t%lafé“éérﬁﬁorféh@u("buti on
can be obtained. This inpfoves handl'ing 25 operability of the produced

pol ynmer ppuReméterime), WhRhREMYELS EaineSimORRhAM, AThafipen, SliaAicNates Probl ems
such as cl oggi ng of_the filter or the like in the polyner separation device
causeds byd&d_o@eoragéaﬂd,cmsqec(svﬁéiaémdcdu@ingr(@%ﬁ@ghe@mhwwﬁpd%ﬁw@?a 20 The

spheri cal dial koxymagnesi um need not necessarily be conpletely spherical,

but may bguavadnt@tan@h dhlRgshenesbundpa () aadlbdtsontddaoP@mipduhg $o 6@ye iave a
ratio (L/'W of the major axis dianeter (L) to the mnor axis dianmeter (W

usual 'y ofondacivith@aésh othéref ersaihiipb of tHeGnapneditdl odBipeuid @icasigdtey sipdpld to 1.5.
5 Di al koxymagnesi umwi th an average particle size from1l to 200 m can be
used. A pafreedns af Svoaipoaed\Vg) deen fiafetto i), magdesium dibalik®am I n the case of
spherical dial koxynagnesi um the average particle size is usually froml to
100 m pr éibbyhbdgnesifunpm Akylmaghespum halide, adiatkgayafagnahbing, f rom 10 to 40 m A
powder having a narrow particle size distribution with a small fine and
coar s& pouptoxyorzessium,anpllefxyrabhgsium dalide] GndSpfatty facidahagnesitivecaadet ent  of
particles with a dianmeter of 5 mor |ess should be 20% or |ess, and
pr ef er abl givéD% Amohgtese @agrevmnotdugroundnd, magnesivmrdikalidepd mpenteicfl es with a
di aneter of 100 pmor nore should be 10% or | ess, and preferably 5% or |ess.
magnesium dihalide and dialkoxymagnesium, and a dialkoxymagnesium are preferable,

and a dialkoxymagnesium is particularly preferable. As specific examples,

dimethoxymagnesium, diethoxymaignesium, 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
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.

20



Moreover, the particle size distribution represented by (D90/D10), wherein
D90 is a particle size of 90% of the integrated particle size and DIO is a
particle size of 10% of 15 the integrated particle size, is 3 or less, and
preferably 2 or |ess. Methods for producing such spherical dial koxymagnesi um
are described in, for exanple, Japanese Patent Applications Lai d-open No.
58-4132, No. 62-51633, No. 3-74341, No. 4-368391, and No. 8-73388. The

tetravalent o1 yanLiEBaldiflEc BRI, thld (OGKkELRANL BE cbaRRIAPGHEADT om ti e

20 to tinme as orfponent ('l or the preparation conponent (A)
in the PLESRN bd NAEBE pRBolhaPRe SpelMEALCHRRAHRAS w8 185t 8Faild @Twhlee group

consisting of 'a titanium halide or al koxytitanium halide represented by the

formul a TifPR}jorBis Samed €1)8b AhdThido? RL B IRMeterdW Alsedlly SF Poetaving 1 to 4
carbon atons, X represents a halogen atom and n represents an integer

sati sfyi ngrdétgbll of M 3, Hdnindke pdderabPRfflite 1&<anpl es include, as titani um
halides, titaniumtetrahalides such as titaniumtetrachloride, titanium

tetrabsoni de, Biatkokiinaghediiint @ithahadidge paiticleatze fadrk @4y 200 aRi ¢ui Healstdles,

met hoxytitaniumtrichl oride, ethoxytitaniumtrichloride, 21 propoxytitanium
trichl ori demord-paefe@kitaverge paticleistARliof itdl €50 ginre T theyhid efiphigrigdl chl ori de,

di et hoxytitanium di chl oride, dipropoxytitaniumdichloride,

di - n- but oxdjalkoxsuniagrmesiveh, chd Dretage patticlasdidie xayially drony Mte MO® pind greferably
triethoxytitaniumchloride, tripropoxytitanium chloride, and tri-n-butoxy
titani um dioho$ tod¥) o) atdnese, préfetablyl from tl 8 te 4b am. de’spawder hapingheaabive, w th
titaniumtetrachl oride being particularly preferable. These titanium
conpounds pamiyleszeulsdbeianheith 2 sdalV fideahd goaose domvdeoodaiteratis prefecdbly weedor nor e.
The el ectron donor conpound (hereinafter referred to fromtinme to tine as

" conpadhentSpéaficalyitbe dorftent gb pertirtes mgtht hdiametet of T amadryjess shompbaehto ¢rA) is an
organi ¢ conpound contai ni ng an oxygen atom or a nitrogen atom Al cohols,
phenol s, &ashend preferablytl@Psor Iksst ofasthe adierihangl the@entent efgtayiindes wislna nes,

am des, nitriles, isocyanates, and organosilicon conpounds containing an
Si - O C bodthmster of 18 wn-ar mieya dhawdd be £0°gioF dess.cand pesdarplyels or less.

Moreover, the particle size distribution represented by (D90/D10), wherein D90 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 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.

The tetravalent titanium halide compound (b) (hereinafier 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(OR)yX4-n,
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 titanium tetraiodide and, as

alkoxytitanium halides, methoxytitanium trichloride, ethoxytitanium trichloride,
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As specific exanpl es, alcohols such as nethanol, ethanol, n-propanol,

2- et hyl hexanol ; phenols such as phenol and cresol; ethers such as dinethyl
ether, 15 diethyl ether, dipropyl ether, dibutyl ether, dianyl ether,

di phenyl ether, 9, 9-bis(nmethoxynethyl)fluorene, and

2-1 sopropyl - 2i sopentyl -1, 3-di net hoxy propane; nonocarboxylic acid esters
such as nethyl formate, ethyl acetate, vinyl acetate, propyl acetate, octyl

t at
oot b, PEPORARANAm IS iy AR ARG (b A knRE ajcRloi
benzoat e, dlggl%;a%ﬁta&gmbcﬁaa&qaee di A{?&;ﬁ&ghtaﬂluhpaﬂeﬁﬁoﬁde ediybutbx Jgﬁédi'ﬁhe met hyl

ani sat e, hyl ani sat e; oxylic acid esters such as diethyl

mal onat e, dlemeﬁewhmgﬁiogmaﬁunpdmm@ trféﬁ{o%aﬁﬁaﬁmm SHIbSRD Wik bﬁ)a@k,%%ﬁ

di pentyl mal onat’e, di neopentyl nmlonate, diethyl isopropyl bronomal onate,

di et hyl bgyhdy, gﬁ@ffﬁh%a;xg,mamh kitlorid6l | @OtHebe, kiR MEHBRRER ardi €t hy
di i sopropyl mal onat e, di et di but yl mal onat e, di ethyl 25 diisobutyl nal onat e,

di et hyd dplefpe twitiitapingl @nraaﬂ&tdmemgs&m@wlyq»&ﬁ&m OIMEHeSa titafiufEt hy |
1sopropyI|sopentyInalonate di et hyl bis(3-chloro-n-propyl)ml onate, diethyl

bi s( 3- br oggnpbupdORMY beaksnathes indivedually ofl @aiiBnatidnkifttyb offlogat e, di met hyl 22
2, 3-di -n-propyl succl nate, diethyl 2,3-di-n-propylsuccinate, dipropyl

2, 3-di - n- pr opyThaieledtiat donoféorpdunt (H&ielﬁaﬁ@ refdired iy fromdinp@tocimélapr opy|
adipate, di butyl adi pate, diisodecyl adipate, dioctyl adipate, phthalic

aci d di est@hgponemdc)htded|forcprapdrihg thd fdidesataliat toraponeas(AKenoganguch as
acetone, nethyl ethyl ketone, nethyl butyl ketone, 5 acetophenone, and
benzophenengpouad icdntainigy dndesygenistbmas aptitrbigdni atoraci dlabhols| plieindB, ethets,
terephthalic acid dichloride; aldehydes such as acetal dehyde,

pr opyl@l dedtwrsldetones tayiddiatidésy didehyales] anenasahdeley,detrilesyisoegmnstes lands

nmet hyl am ne, ethylamne, tributylam ne, piperidine, aniline, and pyridine;
am des suctgamsilzbricompouds cantdingigear $ie0-divbatel orrsintSiiN-€sbadaan be gaertavni tri | e,
benzonitrile, and tolylnitrile; isocyanates such as 10 nethyl isocyanate and
et hyl i soexgmmdese; organosilicon conpounds containing an Si-O C bond such as
phenyl al koxysi | ane, al kyl al koxysi | ane, phenyl al k IalkoxyS|Iane

cycl oal kyl al kofy spdcifirecxampliscalerhody suph as rogihanelostisnelagreropanel or ganosi | i con

conpounds
2-ethylhexanol; phenols such as phenol and cresol; ethers such as dimethyl ether,

15  diethyl ether, dipropy! ether, dibutyl ether, diamyl ether, diphenyl ether,
9,9-bis(methoxymethyl)fluorene, and 2-isopropyl-2isopentyl-1,3-dimethoxy propane;
monocarboxylic acid esters such as methyl formate, ethyl acetate, vinyl acetate, propyl
acetate, octyl acetate, cyclohexyl acetate, ethyl propionate, ethyl butylate, ethyl
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 diethy! 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, diethy! 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. Among the above el ectron donor conpounds, the esters, particularly
aromatic dicarboxylic acid diesters, are preferably used. Phthalic acid
di esters and phthalic acid diester derivatives are ideal conpounds.

§8ﬁ§'oﬂhés§f TR FRp Pl BP’%’IBI @gﬂ-ﬁmﬁkﬁﬁé‘fﬂﬁw A opyl 20 pht hal at e,
et hy! et P ok ?%‘?%”“ﬁ*e D o Pl pa P AP A PR,

pht hal at eadlﬁﬁtb)’dlfsﬂd@ﬁ ¥di at@hﬁcﬁ@ﬂdadﬁ ate EBTJBM &é&@gféﬁﬁéfs% alm"'ﬁtﬁﬁilﬁta%ld d' n-pentyl
pht hal ate, diisopentyl phthalate, dinéopentyl phthalate, di hexyl phthalate,

di - n- hept YleseP8éidlait &; kélbnét-sRel ¥4 adetinb ahethel eth)tl'k%{o%e %n@kh?ﬁsdayﬂkewl)
pht hal ate, bis(2-et hyI hexyl) phthal ate, di-n-nonyl pht ha 25 dii sodecyl

pht hal at e acdpbpedon; ShdBinRypHeaBke/ ladidRRldrRkakh 8 phikaNE bdi8 ah@iordr aRlt hal at e,
n-butyl (2- et hyl hexyl) phthal ate, n-pentyl ( hexyl? pht hal at e,

n- pent yl ( tepephehatic acidldidddrade aldehyiep Suidhyds abetaldyhyd pAkRIERyde,
n- pentyl (2- et hyl hexyl ) phthal at e}aﬁn pentyl (i sonongﬁ) )g3 pht hal at e,

T sopentyl cbryledeilde, Bd Bealzaldehyde; aaiey biding eeyhylapiic ah@dhfine,
i sopentyl (i sohexyl) phthal ate, n-hexyl (2, 2-dinethyl hexyl) phthalate,

n- hexyl (i stgylyhineppipbriding, @niling; debpyridinegsaides syphtadd aledd @mide and stearic

n- heptyl (2- et hyl hexyl ) phthal ate, n-heptyl (i sononyl) phthal ate,

n- hept yl ( amidéeaittiles pluhhaalaedtenitrdachedz@titid, ad ydlfingnle isptyanples hahake. One or
5 nore of these conmpounds can be used. As exanples of the phthalic acid

di est ¢0 dercthyhisovemateaodpthyhidecyanatehirgimositieon compowndi gontaipeny =t SHr@-Gn t he
benzene ring to which the two ester groups of the phthalic diesters bond
ar e repl abentl sichias aherglatisdxysjtanepalkdalkogysilane phenylaikidatkaxysitsneor a hal ogen
atom such as a chlorine atom a bromne atom and a fluorine atom can be
gi ven. Theydalkgalkexystare, gt cyshapotktlalexysdams ahy onganosgiconsoppenrdsi ¢ aci d
di ester derivatives as an _electron donor conmpound can particularly

cont ri but Batiog a Sirdl-€ bendsuohags bis(alkylamine)diplknxysilagg.ven anount of hydrogen by

|ncrea5|n% hydrOﬂ n response, that is, can increase the
is(cycloalkylamino)dialkoxysilane, alkylfalkylammo)dlalkoxymlane

15  dialkylaminotrialkoxysilane, 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: dimethyl phthalate, diethyl phthalate, di-n-propyl

20  phthalate, diisopropy! phthalate, di-n-butyl phthalate, diisobutyl phthalate, ethylmethyl
phthalate, methylisopropyl phthalate, ethyl(n-propyl) phthalate, ethyl(n-butyl) phthalate,
ethyl(isobutyl) phthalate, di-n-pentyl 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 anmount of hydrogen
during the polynerization. As specific exanples, dineopentyl

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

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

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

4-chl oropht hal ate, diisobutyl 4-chl orophthal ate, diisohexyl

L e M
20 di et hy | Uty © R oropht’hal atg el

4. Rl s e B e e R s A S
1 sohexsh b ohaR ol s S Al o car
4- br omop n%lﬂﬁél?t%% hgﬂlglpgédg?%lﬂlllalaté é?l"d%ﬁﬂ tq?éoﬁlo(ﬂ';}flf{)lﬁ)t@lﬁfa@r ap),gor The above

est er conpounds’ ar used 1 n co WO Or nore. 25 I n

thi's ifst gReerhdie c85) Fﬁﬁlﬁs%ﬁb@ﬁggderabl y corrbl ned so that the total carbon
atom nunber in the alkyl group possessed by one ester may differ four or

rore from ¢ hat APeRSSASEd OYNARR Red aRSkPleriafyd RS id Aeh GAIBOUNTS

shown by the fornula (2) can al so be used as 'ect ron donor conpound

(c) (an | BhekyageAARRES ordhe bifzchOking t&%feméwfpéwggmp sOfhe p mgl fic

exanpl es of t’he ‘am nosilane conpounds shown by the rmul a ( used as the

internal giegers Bh&afeiSplact@Byi@bart RIS hREL PIPOHIISH 20T RYalobsh f or mul a
(2) used 5 for the catalyst component for olefin polynerization. The

conponent atoAY)sudh ad NEhIPRASAOH, h Bt dnt and BElubFifd Abalay egdRaAl eUhdy
causing the above conponents (a), (b), and (c) to cone in contact with each

ot her 10 n &1 caraly@6eussoneht MBpaEdbRLLiAg thedhedc beid diatep dufivhtive) afdaer ei naf t er
may be sinply referred to as "conponent (d)"). Hydrocarbon conpounds havi ng

a boi | i ngelpétiront dopbr &dnpound Garl paticsladn cagribmik uenmeltfioverate inetehyd Witz ene,
cycl ohexane, and cycl ohexene are preferably used as the conponent (d).
These ar ogigen ambyd od hpdrbgarsbiciatrebgng Bgttogint hgponse, tidit W, daradnkyeaserthe n
conbi nation of two or nore.
melt flow rate of polymer by using the same or a smaller amount of hydrogen during the
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, dineopenty] 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 diisobuty]
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 alky! 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

i nvention, a nethod of preparing a suspension liquid of the conmponent (a),
t he 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 nmade fromthe conponent (b) and the conponent (d), and reacting
the m xture can be given. In the preparation of the solid catal yst conponent
(A) of the presgnt,i i i ﬂgg% i , a

pol ysi | oxane ?ﬁere.%@%ﬁ@%“ﬁ@?°%%ﬁéunp %§?%ﬁéﬁ?gg%D§%8¥§0§§QB%£%%%§6nt (e)™)

can be prﬁé&foﬁ%xoy &uﬂdi(@gaﬁmerhmoﬁ&sro%%% h%ﬁfhfggﬁ <§fm nxﬁtt@').' inity of

the fornmed polynmer and to reduce the anount of fine r partircles.

Pol ysi | 0X@neficah@mpRls WrtlcaniiavdiRbe Soripdi@M M vAPRAhE toin P POREYd idtnt he nmain
chain and " are generally referred to as silicone oil. The polysil oxanes used

in the prggemil dphcm/a?@iﬂecs_ﬁmawmébeabmgE@Mﬁéwdgghqmw tiR! fodmy @7 0geMat ed,
cyclic or nodified polysiloxanes 25 which are |iquid or viscous at nornal

t enperat ufo theatalystcothpéiRat fo¥ oRfindfymdizhfiéh.r ange  of 0.02 to 100 cnR/s (2
to 10,000 cSt). As exanples of the chain-structured polysil oxane,

di met hyl pol ysi Tigx@mepoasht (A af tRipieephiatsttioalcis bt prefdtebly preafeddtiyven; as
exanpl es of the partially hydrogenated polysiloxane, nethyl hydrogen

"pol ysi | OX@dﬁﬁiﬁﬁ\ﬂié dbore ByEpORBARAR), 0F), SROCP® Rinelil cbMaSOkith 6ah dikergh ¥RN; as
exanpl es of the cyclic polysiloxane, hexanethylcyclotrisiloxane,

oct anet hypreymbobfin @b BBocaiettidigoyhe YO (haemhAnashy bxsnply Rferred
2,4,6-trimethylcyclotrisil oxane, 2,4,6,8-tetranethyl cycl otetrasil oxane can

be gi ven;toas “caxporeheq!)df Hydroomdboh cetpmoldy dibviax abeilingi @haroftatdy aci d
group-substituted dinethylsiloxane, epoxy group-substituted
di met hy| si303& aneh asanbieps xykexy,adtkybennene, gycdehexsne)and ¢yl @dxehenae hyl si | oxane
can be given. O these, decanethyl cycl opentasil oxane and
di met hyl ppefesiblypnsdeas greecoppehentdth). e Thase droéticdbphoetbonseypo be peadt edthed oxane
being particularly preferable. The conponent (A) in the present invention is
pr epar ed ingivedua8y ngin doentatesive of cvepomert s (a), (b), and (c), and, as
requi red, the conponent (d) or conponent (e) to
As a preferable method for preparing the component (A) of the present invention,
a method of preparing a suspension liquid 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 to the above components, a polysiloxane (hereinafter may be simply referred
20  to as “component (€)”) 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 0il.  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 cm?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 conmponent (A)
wll now be described in detail. One specific exanple of the nmethod for
preparing the 15 conponent (A) conprises suspendi ng the magnesi um conpound
(a) in an alcohol, a hal ogenated hydrocarbon solvent, the tetraval ent
titanium halide (b), or the hydrocarbon conpound (d), and causing the

el ectron donor conpound (c) such as a phthalic acid diester and/or the

o aval e RS s P SO P ARRS) o1
o o RO LU0, 08 PRI SR RIS o
R o ST 6L A LD O 600 LA RRLRIL AL (ol uSig

nethod in i i; i i Quhd, .5 sprayed and dri ed
odMh &Ry R a(;?r.'e%éﬂ%s}?xgé'[ d%ﬁﬁ#}:ﬁ'@@@%lg@&thﬁ&ﬁbg&d&, pray

using a sprayer, exanp nponents are caused to cone in

contacy wh il @Rt k. ' Lt 3 [ iApa i nert gas
-at mos p%e\r/\%’h{‘sr om whyiqc)}%ﬁ{\/t\ielﬁfllg)rX giéér’/lgg?ﬁe t?t%ﬂ%%m%gegg%%%\%gé \%%v??’gdgst irring.

The cont aglant fERATHRY Mb&iﬁe%bﬁ/@il&ﬁap& Hi@f@%t@tdé[cﬁgf&ﬁ&@ubsﬁﬁltédﬁese conponent s
are caused to cone into contact with each other; nay be either the sane as

or di ffer giletiyl QIOxARE cpBITrb@NsURAREI Rl MERyIsUBRIhel AR SOWRGIRYlefic ar € caused
to cone into contact with each other by stirring for preparing the mxture

or are di%RpLERMinREd SitfReMIRMadOCandedeviat UDfGEsEr eat ment, the conponents
may be stirred at a 5 conparatively | ow tenperature of around room

t enper at UiGambthyRIypIep@itakilexare saddang@ylpblyemnokde b #@@ﬁb'!e? withef er abl e for
obtai ning the product by reaction after contact. The reaction does not

suf fi ¢4 enddyimpttyteldpaitasilok@reiparetadelairefetabhel ow 40C, resulting in a
solid catal yst conponent with inadequate properties. On the other hand,

control of th&he easpdnent (Bgdntheprebehf incetdtiondd ppiredpe caisinpethabbore 130C due
to vaporization of the 10 solvent and the like. The reaction tine is one

m nut e or companensA@f &) adidy(c), and,ms nequired, the companentfall ostorhporent @) pr ef er abl y
30 mnutes or nore. As preferable processes for preparing the conponent (A)
of the pressnin contact with each other. The method of preparing the component (A) will ‘
now be described in detail. One specific example of the method for prepariﬁg the
15 component (A) comprises suspending the magnesium compound (a) in an alcohol, a
halogenated hydrocarbon solvent, the tetravalent titanium Halide (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 éolution 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 the
conponent (b), then the 15 conmponent (c) and conponent (d), and causing

t hese conponents to react and a process conprising suspending the conponent
(a) in the component (d), causing the resulting suspension liquid to cone
in contact with the conponent (c), then the conponent (b), and causing

these COMRRNCOL S ohi B EAN, BEnINERond 1S BAURENIL (A0l BitSy o epar od Moy

be cause I'n contact w e conponen he conponents 20 (b)

and (c) 0&@@3 s{!&&‘éifﬁ&?&%n?{he@e[cﬁoﬁit rdtlre! "RIRAGRL @&n@cﬁﬁ@e&‘@%e@f the

ultimate cat al yst conponent. I's contacting step 1s pr rably

carried ofeohfd ih{d&oRLESHRE eack%m%@tsggﬂféggggﬁpﬁfn%m miffirdor6f erabl e met hod

for preparing the conponent ention, a nethod of

prepari ngdi@pe?ééﬁ%@ﬁép@ﬂdédi ek ger?afturmketré%lﬁﬁaﬁ,ntﬁgEorﬁﬁ%nqn&shﬁaf@é@ﬁ%rﬁt a(c), and
25 the hydrocarbon conpound (d) having a boiling point of 50 to 150C,

causi ng. ! QinfptdiRRBNEKABmblrakkclof SotRIoAG eithne. M X ethsthuid iga e f rom

1t he conmponent (b) "and the conponent (d), and reacting the m xture can be

gi ven. 27f4% 4 tB18H€r 8 rFeR¥RTHE Sot@hirgiBe pRURAGyrectiBh @RS dodehct. heTHeoMPoONnent
(A), the follow ng nethods can be given. A suspension is prepared fromthe

‘above conpa@eMtdoes aat,sumlg beebd ht a RAEtich BYigEraaé baowauanpaeadtifdih having a

boiling point of 50 to 150C. A m xed solution is prepared fromthe above

conponent a §¢1id catllyst BemBoreyewik atddequatopmpettiss. ( On h\tig hand@ohiréibfpoi nt - of
50 to 150C Thew)éboveﬁ%escri bed g%uspens?on liquidis added to this

sol uti on. th&heacties bédohieg diffivilusiten tefmpefafié esbvandot®asd ©daparipition i yher eact i on) .
After the reaction, the solid product is washed wth a hydrocarbon conpound

whi chig s ddlepiit Andathe Mike MeThd RagE@NRimE Bonk eninlit ak hoge, $od(EEblye himites
Furt hernore, an additional conponent (b) and the hydrocarbon conpound 10 (d)
havi ng a tanbiengndmilinhorefpréfbrably I0G0HukAYr hewrecaused to cone in contact with
the washed solid product at a tenperature of -20 to 100C. The tenperature
is raised to Aeprcferthle priceises for pecpasng thdaompprand {Apof the andentf t er t he
reaction, the reaction mxture is
invention, a process comprising suspending 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 liquid 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 preparing 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 conpound
(a) in the hydrocarbon conpound (d) having a boiling point in the range of
50 to 150C, causing the tetravalent titaniumhalide (b) to contact the

suspensi on 1§ Gyl g prerle cCARHEN0 NReAbK it ifopalil WU SnliBRLANSS, one or 1o e

el ectron donor conpounds as p I c-acl ster “are caused to

come in Cﬁgﬁya@g Medhbdd &% b%ﬁ%ns iAOsleﬂr)éngféhqs ?IIEP?I?% E@%ﬁ% gf)?‘vzfgchﬁcﬁHﬂEﬁtzo to

130C, eit ore or aft the tetraval en onpound (b)
is contac mirdB8Eht POt AN & REND HaGihe! react ed
to obtai nﬁaz’qgolp?d p?@auct i(l}.%Ld))f@c Ilgltﬁlt h?r{sm?nstmgnce, gia?m?lg{kt eslitltﬁggi@re{gt o carry

out an agi4Iec, ' Aahixk@Soldtion Q?réﬁ?&lﬁﬁ&hl#ﬁ@aﬂ%ivé BSMpARIPIS aRY tiRf ter the above
one or nore electron donor 25 conpounds are caused to cone in contact with

the suspepgirQartdntdhthoud &cﬁ&a%é@iﬂﬁﬂingtﬂ%%t%@ﬁb% ps@ductipel) with a _
*hydr ocar bon conmpound which'is Irquid at normal tenperatures (internedi ate

washi ng) , agohve-dekihay AbspBisidr hid addad tot@is(sblutios. ATRE FesGRME DexRBe [0 cone
contact and react with the solid product (1) in the presence of the

‘hydr ocar bpdatedcodnesnd (@bprithaterpetad ur &fteff the 20ctién, 1RO idPprodicRiswashs®! i d
reaction product (2). As required, the internedi ate washing and the

reaction wal abgdiouirbbe Eorhﬁﬂﬁﬂt\ﬁdcﬁ BMRfuid at dothESemPeiatecsUe dbiayn a béled sol i d
product (2) is washed with a liquid hydrocarbon 5 conpound by decantation at

nor mal t epiedia@l UFertlicemoly, an Additienad ebmporeat @) wad thediydaeerton coMpourddie rati o of
t he conponents used for preparing the solid catal yst conponent (A) cannot

be defd neg) hadagdibbilinggolny of Be calFEC sngtbeaansdito comt iresomae ovithithg to t he
nmet hod of preparation enpl oyed. For exanple, the tetravalent titanium
hal i de ( byvashed sslidipioductat 4 Gnapeoatate of F20mo0.08°C.0 TiOtempkratye &f risatbkey from 0.5
to 50 nmol, still nore preferably from1l to 10 nol; the electron donor
conpound xeedt themirdert (A recandaproeaction); aml £ted thetreactidnnbk reacpoefextatd 3 f rom 0. 01
to 1 nol, and still nore preferabl(i/ from0.02 to 0.6 nol; the
washed with a hydrocarbon compound which 1s liquid at normal temperatures one to ten
times to obtain the component (A).
15 Based on the above description, a particularly preferable process for preparing
the solid catalyst component (A) comprises suspending the dialkoxymagnesium
compound (a) 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 liquid,
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 (e) 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 conpound (d) is used in an anount from 0.001 to 500 nol,
preferably from0.001 to 100 nol, and still nore preferably fromO0.005 to
10 nol; and the 15 polysiloxane (e) is used in an amount of from0.01 to 100
g, preferably from0.05 to 80 g, and still nore preferably from1l to 50 g,
for one nol of the magnesium conpound (a). Although there are no specific
limtations to the anmounts of titanium magnesi um hal ogen atons, and

el ectron ' [ 3 t of

Fi tant um  SopieyehBobit 2 WnTR: So SRTPOH e iritkped iy BUBARET, 011 )
nore pref hid B PRIpefhndr® of -5 W% d ReHARESDEd Eﬁacﬁ@rﬂ@%ﬁh&;@g.s Ayom 10 to
70 % preferably from1l0 to 50 wt% nore preferably Trom to 40 Wt %

and par tigyhigdd, the ii%ﬁfl&ﬁﬁb'\%sﬁiﬁgﬁhéﬁletr&ieaén Magobetf{ﬂ@héi%ﬁeﬁﬁﬁ s®erfial ogen atons
is from20to 90 % preferably from30 to 8 W% nore preferably from 40

to 80 W %mand RBkdgubitlyaiteysol® pridater k! washéowitha nq%idﬁ@d%c%boand the total
anount of el ectron donor conpounds is fromO0.5 to 30 % preferably from|l

to 25 st %onsiend 8y HkGtatioh ¥t Rirfableaipledatire @MbBainQhe 28liddalalys SoiPdnen@npounds
‘represented by the above formula (3) can be used wi thout any specific

limtatiopg. as the organoal um num conpound (B) (hereinafter referred to from
time to time sinply as "conponent (B)") for preparing the catalyst for the

‘pol yneri zat i onTlgfratib ef thesombohidies ke S&irepaning tlid silid catalysheoragmest f20r mul a
(6), Reis 5 preferably an ethyl group or an isobutyl group; Qis
pr ef er abl ganfiothediefigadumionditionallye bécansesich @atio wiricA adiobding & tht egthand p i s
preferably 2 or 3, and particularly preferably 3. As specific exanples of
such an osfogaeymedtion emyrioyed mp Bomnekap)e, therteedvaldnatitaoium halidedbeishpédinem num
chloride, triisobutylalum num diethylalum numbrom de, and diethyl al um num
hydri e camnoune frigin@h to Thlemel, poafprablydsermélyp th S0 msd dstdl mberprdforabhdirerndual |y or
in combination of two or nore. Triethylalumnumand triisobutylalumnumare
pr ef er abl tp l¢gea; theké&ctomdonnmradsmpeprd@e rtusdd byart sreowdd dver §.6t tulimpd) can be
given as the
preferably from 0.01 to 1 mol, and still more preferably from 0.02 to 0.6 mol; the
hydrocarbon compound (d) is used in an amount from 0.001 to 500 mol, preferably
from 0.001 to 100 mol, and still more preferably from 0.005 to 10 mol; and the
15  polysiloxane () 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 wt%, and still
more preferably from 2.0 to 8.0 wi%,; the content of magnesium is from 10 to 70 wt%,
preferably from 10 to 50 wt%, 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 nmay be referred to fromtinme to tine
as "conponent (C") which can be used for preparing the catalyst for olefin
pol ymeri zation 15 of the present invention. Specific exanples of the
conpounds shown by the fornmula (2) used as the conponent (C) are the sane
as those of the conmpounds shown by the fornula (2) used for the catal yst
conponent for olefin polynerization. In addition to the above corrponents, an

or ganost | con £aTmANAd! NelecLhaRe! B8 rabOKERRTST LI AT NARLLARS, compound

(hereinafter referre onent be used

for pr Epasrﬂe%gictliﬂﬁﬁﬁ%ﬂs%ﬁé o{%%?ﬂlhrﬁ{nhﬂl QR YOTRE %?\th'efétﬂna@{er retfé}?edptﬁ?ﬁ)%?t

i nvention sucn an organcosi i1 con conpoun one or nore oOr gan03| licon

conpounds PRk inkl}eaf QoA (CHt e tEHAYA g ePr esent's a

hydrogen atom an al'kyl gr a cycloal K group, a phenyl group, a vinyl

group, anyoihérilatioh @paeﬁﬁ@oﬁh@b#exém G5 RHRon. aNnahdMAT AR QIPRE B
cycl oal kyl am no group, or a 25 polycyclic am no group having 1 to 20 carbon

at oms, 5 t WereRbablPihirEetArady ShnTBbube grdipe BB hrdighMg aEHth%En bidgh, 2ane or

different,; RO represents a |inear or branched al kyl group, a cycloalkyl

group, a dilétile MR §8miHc! fdm GdrYPis peeferablydr @&l K whd ﬁirﬂb!ﬁ’iaﬂi\‘ﬁfdwaﬂl yto 20 30
carbon atons, two or nore R9s which may be present being either the sanme or

differents, @@gbealﬂcs:xa(ﬁFlembﬁg@h aﬁfor%anbﬂuﬁumﬁ& cSRPSIN (BP aiiaiplafminum,
al kyl al koxysi | ane, al kyl (cycl oal kyl') al koxysi | ane, cyc oalkylalkoxy5|lane

phenyl al kgiswsiahagigumahloyidé gy Rilkkexymi HRtelal®minum bromide, and
al kyl (al kyl am no) al koxysi | ane, al kyl am noal koxysi | ane,

cycl oal kydiéthllkiunsinumdydtidooandel gived,  dihksd dotpond hxy Beraged)eithgoxysi | ane,
pol ycyclic am noal koxysi | ane, and al kyl (pol ycyclic am no)al koxysil ane can
be gi wen. individipHg bf inccombimpioa®f ofo dihmorbodeietiwhdluroinach wrdganosi | i con conpound
(D) that can be preferably used, di-n-propyldinmethoxysilane,
di i sopr optyilisbbniytahomipsinl ae prefekblgnsed: but yl di met hoxysi | ane,
di - n- but yl di et hoxysi | ane, t-butyl (nethyl)di nethoxysil ane,
t - but yl (et hyl ) Bienminpoxyds represgnteti loyytbe ebaveyfbunute (2osay de lgivea as the
cycl ohexyl (et hyl') di met hoxysi | ane, dicycl opentyl di met hoxysil ane,
aminosilane compound (C) (hereinafter may be reterred to from time to time as
“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 RSqSi(OR9)4_q, wherein R® represents a
hydrogen atom, an alkyl group, a cycloalkyl 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 allyl group, or an a;alkyl group having 1 to 20
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cycl opentyl (net hyl ) di et hoxysi |l ane, cycl opentyl (et hyl)di met hoxysi | ane,

cycl opentyl (cycl ohexyl ) di net hoxysi | ane, 15

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

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

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

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

bi s(di - n- | am i et yS] is(di-t- A hho) di met,heaxysi | ane, 20
bi s( di Cyc%g%%nn gl}ﬂgﬁ%\’ﬁ (ﬁ}orr}réé?h% ivi;%ﬁ?%a')(&c p(réjsent bet?ﬁg élll(h%mh% S%J%e or dlj%f%rt%i

bi s(di Cycéﬁ?ﬂﬁ%%h '%E&)ogilqgghoxysi | ane,

bi s(di -2-nmethylcyc exyl'am no) di net hoxysi | ane,

bi s(perhydroi s Wate ! 1@;1 ] 1 .
bi s( per hydr oquﬁ@‘% e:an(g') [ rrg%eﬁgé s??(g?es, e, alkyl(cycloalkylalkoxysilane,

bi s(et hyl s ks i i: :
R
bi s( etyl a1Ry1pak AR Ky SR ON K Plhinf¥BIk oxysilane,

bi s( et hyl i sobut’yl am no) di met hoxy'si | ane, 2%

bi s(et hyl cﬁcid&ﬁiyﬂhﬁt?laﬁﬁﬂ@hﬁ@kﬂﬁ%ﬂé'all@_,f'[(@{cloalkylamino)alkoxysilane, polycyclic

bi s(i sobut’yl - n-propyl am no) di net hoxysi 1 ane,

'bi s( et hyl gMmbAREREMARTLRPIMYIBIINGENE hhaid§alkoxysilane can be given.

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

et hyl (di et hyl ant gekHicebhple Sf HRn®ovéhentioned organosilicon compound (D) that

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

i sopr opy| & betpréfeiaplyarsediQli i propylayahd:gbitane, diisopropyldimethoxysilane,

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

et hyl (di - di-bbiityldiaethoyilamd, dbxnbatyldivtoxysilane, t-butyl(methyl)dimethoxysilane,

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

n- pr opy! ( phuthlyethyv)dmethiorysilang dityolheopgisictiamgsilane,

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

n- but yl ( peychohdxdi{msatyl)doiethoaydiang tdcyclopehtaldenethoxysilane,

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

n- pr opy! ( petdppoiyfopethybtietwyslsibme nyglppettaliehyl)dimethoxysilane,

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

n- but yI ( pexchypantylioychaierpigdiciethoxivilepe, | ane, bi s(di et hyl ani no) di et hoxysi | ane,
10 bi s(di-n-propyl am no)di et hoxysi |l ane, bis(di-n-butylam no)diethoxysil ane,
bi s(dist -%m@hymcmywl@WH@R%YW%K@&OBV%’@H%cycI opent yl ani no) di et hoxysi | ane,
bis(dicyclohex¥ m no) di et hoxysi | ane,

| a . .
bi s(di - 2- frsipileyglaberdicyelansmipydimethosxsiane.ane,
3,5-dimethylcyclohexyl{cyclopentyl}dimethoxysilane,

bis(diethylamino)}dimethoxysilane, bis(di-n-propylamino)dimethoxysilane,
bis(di-n-butylamino)dimethoxystlane, bis(di-t-butylamino)dimethoxysilane,

20  bis(dicyclopentylamino)dimethoxysilane, bis(dicyclohexylamino)dimethoxysilane,
bis(di-2-methylcyclohexylamino)dimethoxysilane,
bis(perhydroisoquinolino)dimethoxysilane, bis(perhydroquinolino)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 hyl i sobutyl am no) di et hoxysi | ane,

bi ol st Lo . .
b1 o(1 sobut PP ABRILALE RNEOLSNG.,

bi s(et hyl at ' i i : oM :

b: sg ot hzl 1%?}%{)@9&@&?bgmﬂgﬁfé@&@g%?%%gfulohexyl(dlethylamlno)dlmethoxy31lane,
n- propyl (&hﬂ@-ﬁfbﬂﬂbﬁﬁ'ﬁbmgﬂlﬁﬁ%ﬁéﬂé 'eﬂ-@[(ﬁerhydroisoquinolino)dimethoxysilane,

et hyl (perh oi soqui nol 1 no) di et hoxysi I'ane,

n- propyl (rpﬁfdjbxQ}S&hﬁd}gﬂbcﬁlﬁhélnﬂmhﬁﬁﬁwwﬁhé,ane, 20

i sopropyl (per hydr ol soqui nol i n0) di et hoxysi | ane,

n- but yd ( pesAYEYIGHaRM i fRuIndEhSdehaRswSilhRne,

‘et hyl (per hydroqui nol i no) di et hoxysi | ane,

n- propy! (ReaRypeagdibirediinelb)d@hirtoxsiilaane,

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

‘n- but yl ( pehylyteoduquidline)dinethbeysyland, aRgropylifeebadrdquinslindodettorstlane,

di et hyl am notri met hoxysi | ane, 25 di-n-propyl am notri net hoxysil ane,

di - n- but ykgtopdipeitiydtdyaiiosinb @it@ethodiisiléndput yl am not ri met hoxysi | ane,

di cycl opentyl am notri net hoxysi |l ane, di cycl ohexyl am notri nmet hoxysi | ane,

di - 2- met hy-batyi{perhedepdiins il diieeidyesilant | Hs(dietl3Pamino)diethoxysilane,

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

di et hyd anbis@di-nipedgydaayino jdistkoxydilane; pis@pytawglaaino)disthoxysahgne,

di - n-butyl am notri et hoxysil ane, ethyl-t-butylam notriethoxysil ane,

et hyl - sechik(di-{-baiylanone)dethvaysikink dngdicgelopaitd paito)diathbxysilanet hoxysi | ane, 5
di cycl ohexyl am notri et hoxysi | ane, di-2-nethyl cycl ohexyl am notri et hoxysi | ane,
per hydr oi bisdisiyclohéxybamineXdrashapeysilaneebis(de 2 npethqydloteixylaoting)dicthoxysilahane,

bi s(t-butyl am no) di met hoxysi | ane, bi s(cycl ohexyl am no) di met hoxysi | ane,

bi s(t - but §ib@imeroylaiisagninelisediakoxybilane chis(pethysrpkguimohngdiethaxgsilased ane,
trivinyl methylsilane, tetravinylsilane, and cycl ohexyl t hexyl di met hoxysil ane
can be 10bigfethghn-pronyianine)dicthgxysilae, bi ﬂ@hwgmd@mnp%bﬁhewﬂwﬂds (D) or a
conbination of two or nore types of, these conpounds can be used in the

preseht i bisethyl-arbutytyminp kidethoxysihaney bistetylisobwylempedigthpxystlansy r andom or

bl ock copoal rizatjo
pbis()étrﬂ)s/l-t-butylaano)diethoxysilane, bis(isobutyl-n-propylamino)diethoxysilane,

bis(ethylcyclopentylamino)diethoxysilane, bis(ethylcyclohexylamino)diethoxysilane,
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,
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in the presence of the catalyst for olefin polynerization of the present
invention. The olefins such as ethylene, propylene, 1-butene, 1-pentene,

4- et hyl -1 - pentene, and vinyl 15 cycl ohexane can be used either individually
or in conbination of two or nore. O these, ethylene, propylene, and
1-butene can be suitably used. A particularly preferable olefinis

propyl ene. Propylene may be copolynerized with other olefins. As the

& et hy - R ARl NTR o B By dolih SRRt BEREERRS Lceq o ther
| ndi vi duajsbiyQmibGrie sﬂ%ﬁé apngg By 8 &BuRAn LigmeX these, ethylene and

1- butene can be suitab uséd he net ho or copolyner|2|ng pr opyl ene

Wi th ot heg;_ Qb@t&laﬁﬁnotﬁéﬂﬁg%lﬁﬁ@Q{Mﬂﬁbhﬁfﬁﬁlﬁ&n@fhof?%lﬁﬁ@r' zing propylene as a
copolyner with'a small anbunt of "ethylene in one step, and

propyl eneetﬁ&ﬁﬁéb—%ﬂ%ﬂ@hﬂﬁ!ﬁeﬁfb&?ﬁdﬁﬂ?rdl@}%ld;féﬂtyfhfrmﬁ@th)éﬂ%&*ﬁﬂaﬂa only propylene in
a first step (first polynerization vessel copol yneri zi ng propyl ene and

et hyl ene gijg cqoi%‘s‘(yﬁﬁﬁ@aﬂet%@,@uweeapgdna@}wymue&mm&%@snw e typical

‘met hods. The catal yst of the present invention conprising the conponent

(A), conmpgapytroicBuin@ Mt tInReEiat, féhydréquifiiReidiNysilare0t h the random
copol yneri zatl on and bl ock copol ynerization for 33 inproving the catalytic

‘acti vi ty, bisiteusodmian)dmnbthyxysdaey, 6is(dibheggamimihartpxysikapol ymeri zati on
performance, and properties of resulting copolyners. In addition to the

cat al yst bisfbangahinofdicthétisilalephietcdelsheiyitincpimingsilaneD) may be used. The

components (C) and (D) may be used either as a mxture or separately in a
mul ti pl e GiviiyhgethpllymetetaainyRilanee simbtyctthekyicheklldivheth@pailytaran bat i on. A
known el ectron donor conpound such as an al cohol, oxygen gas, or a ketone
may beo adgieen.t dEitHee ongtyby nEthesadrpamwsilean témpowyds (Bjrol ncambiastidnoofiwev ent
formation of gel in the finished product, particularly when shifting from
honopol ynermaattyms oftheps opypemds tan behaseth irothk presepahyemtionzat i on. As specific
exanpl es of the al cohol, ethyl alcohol and isopropyl 10 al cohol can be

gi ven. These aDtadine hrs malygnerized o copadyraeringd by e4ndon0dr hleckl@potymerizatibn
preferably 0.1 to 2 not, for one not of the conponent (B). The ratio of each
conponent inghepresenca of thesatalyst foablefinifofinmesizatiomerithe presentduesmtign.  The

olefins such as ethylene, propylene, 1-butene, 1-pentene, 4-methyl-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. Of these, 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 anount of | to 2000 not, and preferably 50 to
1000 not, per one not of 15 titaniumatomin the conponent (A). The
conmponent (C) is used in an amobunt of 0.002 to 10 not, preferably 0.01 to 2
not, and particularly preferably 0.1 to 0.5 not per one not of the
conponent (B). If the conponent (D) is used in conbination, the anount is

0002 £ o ihiBBhe uR SLEARHR, ShrdebiiRt opBRFhARLILULRRLY pr ef erably O, 01

to 0.5 not, one e co nen € ‘conponent (C) is used

in the 2OcWiz%orp?Q%nﬁ%e}?xld@foﬁ%rgl%@éﬁ%ﬁmiﬂg %ﬁ)gilygﬁé?s.lolnrﬁﬁai’tioﬁ@@

particul arl'y "‘preferably 0.0 0 per one the conmponent (C).

Al t hough thiea@afdedonHone@NERGhe MovehREG A RBRAPEENS (]%}%n%g)taé gRal , Tht is
( to the

desirable to irst ‘add the organoal um num conpoun

pol yner i Zainunesty $C £Md Qxﬁ\ag%q&@d eftt a8 Al Q%td GN@pARABAHAGNnGIEple0r a m xture
of the corrpolﬁjgnts%()é) a(trlljg (D) to contact 25 the organoal um nur%)corrpound (B,

or cause ithe iyRaiatbn (/@;eléﬁf@he(llﬂm@&%myrﬁd@zaﬁéh. kAP BleakorPddiRE t O
‘cont act the organoal um num conpound (B), and cause the solid catalyst

conponent cdmpoub® sechisaditaldonel, bepdehtpal Br Aikstonk tnaydematidid@ thé formng a 34
catal yst by addi ng the organoal um num conpound (B) to the polynerization

system  seipatidatod r&Rtion ?@tetrrhﬁ‘l SHAEm6 Ppesvent BImiturcsTipe bigt the Agissaiponent (O
or the components (C) and (D), and feeding the contacted conponent (A) and

conponent pro@ct opartididarlycwhgoshifiing fio6) hansboliheriAatibhof probylers iozbt bk system i s
al so a preferable enbodinent. 5 It is possible to further inprove the

hydr ogen ¢opepotsizatidn.t e spatific gsampleslofthy alcahdli ethyl gcohpesid wspropylt he
resulting polyner by using a previously contacted m xture of the conponent
(A wit h lbehot carplengimen. ( Bjhese altétolcompesteintan@@ountefd . he omphasdt (D). In
the present invention, polynerization can be carried out either in the
presence preferibdy 0 Ado dlmsanive oné mahobthgapmporsnt (Bnt . A ef i n nononers such as
propyl ene may be 10 used either in a gaseous state or in a liquid state. The
pol yneri zat i onTheatio obeachsomponénd usdsl iy nobspetifidallyulimued masrongheasatich @ of 200C
or less, and preferably at 150C or |ess,  under a pressure of 10 MPa or
| ess, andragipapes ot infl@nete gHesteos the fresenkinventipont Usuallys the component (B)
is used in an amount of 1 to 2000 mol, and preferably 50 to 1000 mol, per one 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) is 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
pol yneri zation 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 conmponent (A), conponent (B), and
conponent (C) (hereinafter may be referred to fromtinme to tine as "main
pol yneri zation"), it is desirable to prelimnarily polynerize the ol efins
prior to | - i i L ; activity,
St er cor ogaF! FARBPLY TRn6 ALkl CubHhidh) \TRE BB -Ie 8 GokR, 5°% 1

i ke. 1 n @ddidi Qulig HARoRlBhiMT AYRAGnIA: tHe RErBBALh O] YWRE kGAbbi¥Ats MONOMer S
such as é?@?en cgﬁ %gﬁuge£ Pn ?ﬁz prgfﬁn%nargﬁﬁgg1ggLfﬁggFﬁgh@%mm

Speci 11 Cath ¥nd I fid fePlin R doREcRATBAMBALN (A) ad ettt (Chlaf thecomponent. (B)

Si
and/ or the”conponent (C)gln the presence of olefins to préelimnarily

pol yneri zg oﬁedtQ((j-)%dQD?’fo thB@oRicriohedn I5tefOik faﬂsog. éfetdb® GRPRIRNERT (A), the

conponent 25 (B) and/or the conponent (C) are further caused to contact to

f orm tshe [ERRENBIE to ftheNBnprédS the Wi8f0Rert REpGREBONRRAta(yS) akBeryftalting
f‘conbi nation, it is possible to cause the conponent (A) to contact the

conponentggopdBiestithd fduliiflg bHIOmRE By 846€a plevRluglyi ddftabiel iniidtBSot the prelininary
pol yneri zation and to use the conponent (C) during the main polynerization.

"Al t hough dohponéml€A) Gtheridagioneht (B)er tREBapendrs (@) dndBiRaBMfonkmt (DJar ryi ng
out the prelimnary polynerization is optional, it is desirable to first add

t he conponentin (@) présent Memion, E@Iyﬂaﬁyatmlcme cardied ont idhet Bthe Predéndenert gas
or olefin gas 5 atnosphere such as propyl ene, cause the conponent (C) and/or
t he conpaiémthe(@Bjerce of aooManio seleaitac Disfin Motidigers sughagnbpyldie mankt t hen cause

an olefin such as propylene and/or one or nore other olefins to cone in
cont aot wistdeithee ima gisaows stét vhouglhquid states pdbe bolyaleriyatidnich@ibn 15 he
prelimnary polynerization tenperature is from-10 to 70C, and preferably
from -5 tpefofbly chfricthmit pod temperatatiod A0 arlless] szl prefetably airlé§¥noeless, t he
ol efin polynerization catalyst of the present invention can produce olefin
pol yner s tndetza pricgsues ofyli0ViBa vhkess,iand prefieralp l6yiBa brless. oEithetr agortinuoomwn
catal yst, while maintaining a higher stereoregularity
polymerization system or a batch polymerization system may be used for the
polymerization reaction. In addition, the polymerization can be completed either in
15  one step or in two or more steps.
In polymerizing olefins using the catalyst formed from the component (A),
component (B), and component (C) (hereinafter 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 improve 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 preliminanly
polymerize 0.1 to 100 g of the polyolefins for | g of the component (A), the component
25  (B)and/or the component (C) are further caused to contact to form the catalyst. In the

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 polynmer and inproved hydrogen response. In addition, depending on the
structure of the conponent (C), the catalytic activity and stereoregularity
are inproved 15 as conpared with the case in which a commonl y-used cat al yst
is used. Specifically, when the catalyst of the present invention is used
for polynerization of olefins, it has been confirned that the hydrogen
response is inproved while nmaintaining high stereoregularity dependi ng on

h .0f. : diti it h b fi dth
the of ab® BEPL B RETRRBRa pre s BT b BB ar ity 20 can
be pr OOt G MHRLI0 REndif EOTBANAnt o RV M RS ThdhoRLIRL Ur e, The
o} 1 on

or ganosi I'i ¢on conpoun he present 1 nven an be used as 'a conduct or

i nsul ati oc%%{ﬁ |0t 1R R Irfnary obithdribatiod (sRBtibA, PACKirlle fb Al Ml oL roul !

board, a resi st raw or ernedi ate materia ereof, and the

| ke " The.oBiEBREIRI PO blchiMie, boBeABAk S i Rt URAblorilpaeXamp s,

whi ch 25 shoul d not be cons d'as limtrng the present inventlon.

(Exanl e alhosphéfit 68 hEpidbylehd, RASE HRNGNTRMBRAYTY 3ndBr MelcbABknddd (Whicch the
*internal atnosphere was sufficiently replaced’ with nitrogen gas was charged

Wi th a ThEnghWbh@d with @k RYmASRdIE (A)) aRd theh CRHERNDILRANCh AN SropPleld | ON  was
cooled to -10 to OC and a hexane solution of comrercially avail abl e butyl

Ylithi um anidfor 8 8FRURLOIBG WIS 36 chifle BT dbatRTWIR the\@SxtileOWAYthagEesbtusi Ng a
dripping funnel while 5 stirring. After the addition, the tenperature was

gr adual | yspkdifit59B8itdd) tHeQfrclanthaty iR lymiridati b @ tetferdt@aG$ fdmf Q0 td WePCHours to
obtain a slurry of l[ithiumsalt of ethylamne. Another flask in which the

internal adpesphBlaromss aufo°Cci ently replaced with nitrogen gas was charged
with a toluene solution of dicyclopentyldi nethoxysilane (a comercially

avai | @bl e pr oditetpolyshdrizativst slefssid thopredddces of BEolefincholyigerdadwe sl urry 10 of
lithiumsalt of ethylamne, in an anount 2.1 tinmes nol of the
di cycl opentajysdofthe peesysithwnton vaspetoel olefadptdgmersiimg higher pgkloharin n a
nitrogen stream After the addition, the tenperature was gradually
i ncr easedhapaymkszationtusing alaswneatadyst while maintaining a higher stereoregularity
of the polymer and improved hydrogen response. In addition, depending on the
structure of the component (C), the catalytic activity and stereoregularity are improved
15  as compared with the case in which a commonly-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 aminosilane compound>
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at 70C for four hours. After the reaction, the reaction mxture was filtered
in a nitrogen atnosphere and the solid conponents were washed with a snal
anount of 15 toluene, thereby separating a solid fromliquid. The sol vent
was evaporated fromthe solution and the main product of

bi s(et hyl am no) di cycl opentyl silane was purified by distillation under
reduced pressure. The boiling point of the conpound was found to be

118C/ 2. 4 mrHg. Vi gl P ' . ' to be

bi s( et hyl ani ndy ﬁ?g‘y‘él‘@pﬁ%ﬁ%ﬁ%ﬁgﬁ’a&%ﬁ@ﬁﬁﬁ %’@%9%?“@2%5?&%& {é"@(r%é‘ﬁ‘%%r y

anal ysi s. EWRR | 4 LE BﬁFgo nsi sts of
C 6%. 05003}%%.5 (%jg%f , H 5@8@?}%%%%%2%? %nﬁ%%g%g 0 1%%%& ,ﬁlltf\%ﬁer ein the
per cent ages; BbIdiNs - RALBAE Bﬁ‘&Eﬁexa%fé"soRBSf?BFEdrﬁ]@larcYa?lg%éi-laHl@blﬁ?ﬁl‘itﬁhﬂﬂ’ the IR

spectrum had absorption by NNH stretching vibration typical to a secondary

amne in ihh}ﬁ_aﬁﬁhﬁﬁ@ﬁhﬁ&@ﬂm@fthﬁéﬁ&ep\nhslslowi}eade&ﬁﬁstiﬁgﬁdriﬁ;%i{ﬁ%mﬂfeﬁ&hﬁe to

protons obtained fromthe chart of 'H NMR spectrum and spectrum 25

intensi ti@srif (ARerRRSIdIURIRS HRMEMPEaSIROWAs bradU:al! ifcrdased e 50°€S4tdltRe Of t hese
“anal yses support that the conpound obtai néd was

bi s( et hylaixnRe W ¢a4eica Pertia HuksPid@btain EsMR o lichihdR s bectiPREIMEd under the
follow ng conditions. 37 '"H NVR Measuring device: JEOL 500MHZ, Sol vent:

'CDC13, Numfh®Rherdfask dewhicB Ghe ihichfes atrMphere wag sifieRRatlfkepl@ed 2B nilrbger nal
standard: TM5 IR Measuring device: "Avatar 360FT/|IR" manufactured by

Ni col et Gas wigCharg&bwiihva edluei@ soRitivad diyalspemydinethexyeiti@i(dr e room
tenperature 5 TABLE 1 Type of proton Nunber of Peak position (ppm protons
Pr ot on ofcobhhetiale tvaitablendedi:ctioviich omas 2odledB®310 to00°C, Yddl.the abowsdlady ri ng nul ti

let Proton CH2 on 5-nenber ring 16 1.0323 to 1.1203 multi let

10 of lithium salt of ethylamine, in an amount 2.1 times mol of the
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 multi |et
Prot on of nethylene group of ethylam no group 4 2.7386 to 2.8870 nmulti |et
Proton of NH of ethylami no group 2 04930 (broad singlet) (Exanple 2)

<Synt hesi s of am nosilane conpound> 10 A three-necked flask in which the

i nternal atnosphere was sufficiently replaced wth nitrogen gas was charged
with 60 mM of a THE solution containing 0.04 nol of ethylam ne in a

ni trogen : M &u[’eql%y{:vi@e:hﬁéi Fﬁ-llf'tgo n@ﬁéhnNB%er%c{lwl BuLi was

slowy ad e amne So Ion coo using a r| ppi ng

R Méaaurﬁg%&h fnurd: N P sitfier@rAlyal |y heated and react ed at

50C for fwo hou cont al ner the internal atnosphere was

pur ged WllthMéa!sﬁ (RRA \e/aSA\%@r:sg@ﬁmM thafi 0 BlurddbyAN{cBlet€BENSEl Ut i on
cont ai ni ng 0.02 ! olc t - butyl et hyl di met ﬁox§15| yghrllle gng cooled to -10C. The

above sl ufbywRhinkim&Rdd, MasudBlehyieARbARIrNasoh tepra@pided dropwi se to the
cool ed solution under nitrogen seal. After the addition, the m xture was
reactegd at 50C for three hours. The reaction 20 m xture was separated into a
“solid and a solution by centrifugation. The solid was washed with 20 m of
tol uene and added to the solution. TABLEaAl vent was evaporated 38 fromthe

sol uti on uhder—reduced- pressure and-the residye \ADC distill edunder-reduced
‘pressure |[to obtain bI”B}(pﬁEﬁfEbdt@m no) -t - butyl EN E%Iq anReak ositioh ¢p@n }ary
anal ys| S confirmed e _compound—coensits o= Cl 55 Q104 ( RR /o , H:
12.57% (12. 72%"'ton ‘iﬁ?d?ﬁ“egéﬂ%{%swa , Wner etn the Béﬁ%&m‘ﬁ%‘(&@ of the
par ent heg vatves—{Exanpte—33 (85,'11-}'{0g.z,_,),t nosi | ane
N . o 1.1203
conpound> Proton CH; on 5-member ring 16 (multiplet)
. 1.3467 to 1.8118
Proton of methyl group of ethylamino group 6 (mul t(i)ple )
. 2.7386 to 2.8870
Proton of methylene group of ethylamino group 4 (mult(i)ple 1)
. 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 m! of a THF solution containing 0.04 mol of
ethylamine in a nitrogen stream. 30 ml of a hexane solution containing 0.04 mol of
BuLi 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  two hours. 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 able
butyl lithium in an anmobunt equinolar to ethylam ne, was slowly added using
a dripping funnel while stirring. After the addition, the tenperature was
gradual ly increased to 50C and the mxture was reacted for two hours to
.Obt arn aﬁsolny{l{e%ﬁﬂlftiohluh@érlf@@% }areg{qrg Wéhg%si e\ﬁ{p&iﬂﬁfeﬂfulrlgéi%e(ﬁl{ledm' ch the
i nternal "atnosphere was suitircfently replaced wth highly pure nitrogen gas
15 vas chalged Whidinhil Bltfhen R0l ubioRunlsilhe ( TRIWNHid shRLgpY! sil ane (a
connercig?%y ava%%gbfé Sr uét wh?ghl§ﬁ% cdoleg to é-I{%é(l)rjyto %%, and the

above sl htlehd - | 4T v8 (54 . g2l dofyres nol  of
e bi S (e e S T eE T g 2 TH ector i a

ni trogen 58 Neagns9f t18r07v4)ewnsdinith CBercérﬁ@ge%%Fﬂﬁﬁﬁ}éﬁ'ﬂ?es%e Heprldhll y i ncreased
and the m xture was reacted at 70C for four hours. 20 After the reaction,

the regactjsp@sm xture was filtered in a nitrogen atnosphere and the solid
“conmponents were washed with a small amount of toluene, thereby separating a
solid frqpxamgleisy. The solvent was evaporated fromthe solution and the main
product of bis(ethylam no)diisopropylsilane was purified by distillation

“under r eciyyRthefls 65&bINOsiland R6mBEId>Ng poi nt of the conpound was found to be
68C/ 7 nmmHg. The yield was 25 87.2% This product was confirmed to be

bi s( et hyl am n) gasksn phixhyths intangl doyiosphekeNWR, suffitieralydeplacedekicieindogery
anal ysis. The elenentary analysis confirnmed that the conpound consists of
C. 59. 35%nf 54s Sitged with 4 THFGHI LA 09 biitylandime Nhelsdhfiddovids codldd 819%0,to wher ei n
t he percentages of the parentheses are theoretical values. The IR spectrum
had alos or3€ iaad a hyxdde Isolstior b tomgencidbly avaitabld pyldihivig imas@aomdary am ne in
t he nei ghbor hood of 3400 cm 1. The position attributable to protons
obt ai ned efjrmmmlarhte ethiyharting fwat skdvilivRldedesingundrapthg fuendpdolerstimirignt ensi ti es of
5 the positions are as shown in Table 2. The results of these anal yses
support tAfr thewddgompthernenphataiatess gradually Sifceedsgd tnf036)add itopixtypy vess| ane.
'"HNWVR and IR were neasured under the sanme conditions as in Exanple 1.
reacted for two hours to obtain a shurry of lithium salt of ethylamine. Another flask in
which the internal atmosphere was sufficiently replaced with highly pure nitrogen gas
15  was charged with a toluene solution of bis{methoxy)diisopropylsilane (a commercially
available product) which was cooled to -10to 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 liguid. 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 yietd was
25 87.2%. This product was confirmed to be bis(ethylamino)diisopropylsilane by
'H-NMR, IR, and the elementary 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) rotons Proton of CH
directly bonded to Si on 2 0.8102 to 0.8828 5-nenber ring multi let Proton
of nmethyl group of isopropyl group 12 0.9861 to 0.9719 nulti let Proton of
nmet hyl group of ethylamino group 6 1.0477 to 1.1071 nulti let Proton of
met hyl ene group of ethylam no group 4 2.7924 to 2.8496 nulti let Proton of
NH of ethylanino group 2 0.3903 broad singlet) 10 (Exanple 4) <Synthesis

of - am nosib 316 HRONTHE v DG FXRSF HISDlcpRSesCAL TR gHLaLi t e _same, manner

as in Exa exce am ne i nstead of 0.04

of the hexane s s gﬁh@féﬁ?ﬁf‘%%&gq’gﬁ %*&WY‘%B“?P?P Bl oror
t-butyl et +rgia%1 unéYIﬂ %hb@r‘l"lB @dr 9o [‘Lﬁ{e] sition attrlb table to

t-butyl et oxyS| to o tain bis m no) - t utyInethyIS|]ane
The el 6%8%5 Mb@ﬁﬁhlﬁ%hﬂh@%ﬁiﬁ bIMRANNIR Gpd i@t SIPAE B5bctORShRhSHe] ofc  52. 30%
(52.44% ," H 12.61% (12.57%, and N 17.51% (17.47%, wherein the

per cent agge paiméﬁz;ear@@srﬁWaQﬁ%bleaO %@réshﬁ@éﬁﬂxb&adnal&@é sport fupdR! € 5) 40
*<Synt hesi s 0f am nosil ane conpound> Bls(nethylan1no)dlcycFohexyIS|Iane was

synt hesi zgghgoind BBtafRANaBBREhylagiroNiisopropylsilane. 'H-NMR and IR were

»

measured under the same conditions as in Example 1.

TABLE 2
Number of s
Type of proton ;Ir,g t:;SO Peak position (ppm)
Proton of CH directly bonded to Si on 2 0.8102 to 0.8828
S5-member ring (multiplet)
. 0.9861 t0 0.9719
Proton of methyl group of isopropyl group 12 (multiplet)
. 1.0477 to 1.1071
Proton of methyl group of ethylamino group 6 (mul t(i)ple 0
. 2.7924 to 2.8496
Proton of methylene group of ethylamino group 4 (multiplet)
. 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 BuLi instead of the hexane solution containing 0.04 mol of BulLi,
and 0.01 mol of t-butylethyldimethoxysilane instead of 0.02 mol 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)
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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

val ues. (Exanple 6) <Synthesis of am nosilane conpound>

Bi s( met hyl am no) cycl ohexyl net hyl si | ane was synthesized in the sanme manner

10 as in gg%% ﬁogﬁrgﬁﬁ%ﬁﬁ_l}enctgpﬁ%ugégcl ohexyl met hyl di net hoxysi | ane was used

i nstead of " t-buty xysi | ane. The el enentary anal ysis confirned

that the COrrp%ﬁ@@}dletﬁﬁé}ﬁin%ﬁcﬁcﬁfloh%y@ﬂan%]x%s(sglgthgs?%d’ infthe shincGfafinelds 80% ., and

N 15.00% ( 15. 03 wnerel i the percentag t he parentheses are

t heor et i Cakanyb Bacer BRI Biohbxy M inE MOV ARSE S0 liscdthaesd dgne compound> A
flask purged with nitrogen"was charged wth 0.44 nol of netallic nmagnesium

and 60 m t@ftyleihlRIGREROW s @i e Thekiddentas afVNERTiede @it fRRSIPbERH was

added. After further addition of a small anbunt of iodine as a catalyst, the
m xt urse Wassistsiof 0266.03%N66 107%d) UH €1 MY, ¢ Dot B4), aid NOC1 v0id @18144)ri ng and 140
*ml of diisopropyl ether 20 containing 0.4 nol of

2- chl or odgkabiydiopaatdzal 6Mbe pagntleidlye ddeetdcdrepes.se, preferably while
controlling the tenperature at roomtenperature or below After the

"addi tion, (Bxagplecyt ure was reacted at 30C for two hours. The reaction mxture
was filtered and the anmount of the Grignard reagent in the resulting ether
sol uti on wHmthesialof ambdosidareycoamiodndtt kal i titration. As a result, it was
confirnmed that the yield was 20% 25 and the concentrati on was 0.04 nol /100
m . A flask i rBisfmethylathmojaytibhaatlmathybipieewas syndssiged ini the embd manrepl aced wit h
nitrogen gas was charged with 50 m of a toluene solution containing 0.02
nmol of0 t edsrindEtmpley?s ekaptthafidyelohokyltrictryldimsthopydilene wes usedGnhamduadiod 41 stirring
and 100 m of a diisopropyl ether solution of the Gignard reagent having a

decahydr ontapyiethyldigetborysileviel. ¢ T hemismeniara aesdysabn8rmed thatithd sdmgoaplii se. After
t he
consists of C: 57.91% (58.00%), H: 11.68% (11.90%), and N: 15.00% (15.03%),

wherein 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 diisopropyl ether
20  containing 0.4 mol 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 mM of toluene, and added to the
solution side. The solvent was evaporated under reduced pressure. The
resi due was heated and purified by distillation to separate a product. This
procedure of synthesis was repeated twice. 50 mMl of a toluene solution

o oot o R R PO 0
char ged V\(A{% ? %‘@Wﬁgﬁ g&o%}%%héﬁg@ééﬁ S?%}(E)#]deé%ﬁ. %ﬁcﬁﬁﬁgdgb&%@m%&%? t%t hyl am ne
ErEiL? i&iﬁi & ?ﬁf&ﬂi&%@gﬁ“‘f’%ﬁfe&ﬁ%&lﬁy AR, Eagﬁb‘f%ﬁ%% o %”f;g}: bg‘ié .
rea(F:)lto edgatgly%@?né? S%%c%%ﬁ?@q%#e%g%rﬁ{eg&y ge ﬁ%lng& g\ﬁ@%gb@%&?ﬁ Ift%{%aﬁ-?um salt of

met hylsam hedTﬂﬁcé‘%}{thxﬂ' df%&‘ﬁex%e%ﬁﬁ&d?i%d‘f&ﬂfe%ﬂ%i@ﬂ sfe02 E%]%rﬁ"u}}@
) ed t the slurry of

bi s(decahydr onapht hy i met hoxysri | ane was cool o -10C an

lithium SahdraRf uiBIYAREY gﬁssé’iﬁ‘é apigedsidhORWe BGued¥ddShuririag bpddtiihey the

5l
m xture was further reacted for three hours at 50C and for two hours at

"80C. The (5QLyteat a WRRIuBY 2P0 &BEe B SNGRIhctiSHMS RPRESDINES SNFl bhe resi due

was distilled under reduced pressure to purify "and separate the product,

thereby aBkghdidM@ionUonaiRhRvl0amdlof eseddae@hydr onapht hyl ) sil ane. The
el ementary analysis confirnmed that the conpound consists of C 72.60%

(72. 86% , bikfdechhydrbMaphlil ARHethodRHam ws iledto { Hask2% , wherein the

per cent ages of the parentheses "are theoretical values. 25 (Exanple 8)

<Syntfiesi s of @NinR@dr RBRI, GQRREWBERd flask in which the internal atmosphere was
Bi s(et hyl am no) cycl ohexyl cycl opentyl sil ane was-synthesi zed in the sane 42

manner assuffiidntiyrepleced, wikgiepger fitwasichydoedrivitd 60asi afsadluehs sada@ibnof
nmet hyl am ne and cycl ohexyl cycl opent yl di net hoxysi | ane was used i nstead of
t - but yl etdoylathing 0106y iolf ath@lamine in a nitrogen stream. 30 ml of a hexane solution
containing 0.04 mol of BuLi 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)cyclohexylcyclopentylsilane was synthesized in the same

42



The el enentary anal ysis confirnmed that the conmpound consists of C 67.05%
(67.10%9, 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

L L
L o R EARYALe o 4 oL R
ST eOThYERBhSAf A b 950 3o SSHRREORCF ity o et

pht hal at epy: {Ngo% (X201 %) Wag N1a88 %, {10.450BCwald i hapbRethih Qs Jrye  hours while

stirring. After the reaction, the resulting reaction mxture was washed four

times it B dntB0Qs B tRfordiRbi@Mgsat 80C. After the addition of 1,200 m of
toluene and 300 m of titaniumtetrachloride, the reaction m xture was

heat ed t o(EkhiN 1@9)d reacted for two hours while stirring. The internediate
washi ng and the secondary treatnent 20 were repeated once nore. The

Tesul ti ng<pep&hiieiofMokill YhBlyeEnRabasd seven times with 1,300 m of heptane
at 40C, filtered, and dried to obtain a solid catal yst conponent in the

formof a powdgnoobhel et Bstionofladld &%ﬂjp'émuiit'h_atshﬁreﬁ@fiw@li&ﬁﬁ_@ﬁﬂ@ﬂﬁl was
nmeasured and found to be 3.1 wt% <Preéeparation of polynerization catalyst

and pol yngrioggHer®Re] béen AufficRnfly syplaeed st rieoteRRasl wistcha@ed Withr80 g @f whi ch
the internal atnosphere had been entirely replaced with nitrogen gas, was
char ged wiitthodymagnasiam 0l 750 mieifiylliedeutipapare Dsudperisionlliuid. The

bi s(et hyl am no) di cycl opentyl sil ane obtained in 43 Exanple 1, and the above
sol i d cat aispatsiondiypidhead addad ana sotetiort of 450 rhiesfrsluede ddes 00tk afnitartiviat om
contai ned therein, of 0.0026 mml, thereby form ng a pol ynerization
tetrachloride previously filled in another 2,000 ml round bottom flask equipped with a
stirrer, of which the internal atmosphere had been sufficiently replaced with nitrogen
gas. The suspension liquid was reacted at 5°C for one hour.  After the addition of
15 22.5 ml of di-n-butyl phthalate, the mixture was heated to 100°C and reacted for two
hours while stirring.  After the reaction, the resulting reaction mixture was washed four
times with 1,300 ml 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
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
heat ed and pol ynmerization was carried out for one hour at 70C. The catal yst
activity, bulk density (BD, g/m), heptane insoluble conponents (H, w%,
and nelt flowrate according to ASTM in terns of the nelt index (M,

G- PP/10 1)y 108 AGh! 8541 UL 00 RAVNTER MELE IBASHLE. 1o IS Jiggul ts are shown

in Table anks i n acquired. The
catal yti v, he anmount
of pgl ycttgt%flé)dt%r%{gﬁq&%g?&g{r%ahour dﬁlgop e%r%ﬁg ?IEE %%ﬁ% er{z\%g%ﬁ cal cul at ed
accordin t Al Pr oduced

pol ymer ?Clg%a?}{ é) ?g(l)élcni’ h&tg\gﬁlé@ﬁt?{ cor@oon%lﬁd‘%?ré?%odﬁ@ l@FTL%M%%%gﬁ%r (H (9

i nsol ubl rbgylgh mlﬂﬂﬁmﬁg&?ﬁmﬁ%dn@%wem mqwer}ﬂmh&g%t a¢vel ymer (G for
si x hour I ng n- ane was dried and the wei ght was neasured to

deterng n r ept ane
e 18 T OB R e O BT A 2

(H)(g)/ ( QdDarrted QP fothe WBLL atl70AEX T éatéftﬁt‘a&\h@dbuﬂﬁfdéﬁsug UTE,{) pflowrate

of the polymer was 25 determined according to the netho rmng to

"ASTEM Dla%%ta% mlsbf%blgc%%qaonexﬁbmmhe@ Ldnarmeq@ﬂ&btratebééo&mhg&d BRTHf ipol ymers was

eval uated Dby the ratio of the weight average nofecul ar wei ght (M)

to the nughgy of&H@frﬁE@ndeﬁ‘{MI%-?PM'O&hm‘)‘ﬂif@lﬁE reé&m}l%_aagﬁféf Rerde0R8S

fractionati on chromat ography (CFC) using (manuf actured by
M t subi shThe@RQiNs@ad sHofn Tableder Bldiks fipiheTabRY ingeadithit @B HataSpdsvent :
o- di chl orobenzene (ODCB) 5 Tenperature: 140C (SEC) Col umm: Shodex GPC
UT- 80f) nfacquired.

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%) = (H)(2)/(G)(g) x 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
Flow rate: 1.0 m/mn 10 Tenperature range: 0 to 140C (Exanple 10) The sane
experinment as in Exanple 9 was carried out, except for using

bi s(net 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 e 11) The sane experinent as in Exanple 9 was carried out, except for

o1 ( ot y! SRFRI PELAPUAL] DORLRRA e Glf AR B AT ey AL S
Ex I i i : ,
For i ng ChC (e T e R TR, Che Ao D B ae e 1 e 4P

i nstead of,,daiscet hyl am no) di cycl opentyl silane. The results are shown in
Table 4. (Exanple 13) The sanme experinment as in Exanple 9 was carried out,

except f ok Nehing-dichRrEbsiz8Rt (d@nj no) di cycl ohexyl si | ane obtai ned in Exanple
5 instead of bis(ethylam no)dicycl opentylsilane. The nol ecul ar wei ght

di stributighpQhtutdI 400l (grey was nmeasured. The results are shown in Table 4.
45 (Exanpl e l14) The sane experinent as in Exanple 9 was carried out, except

for usi ngCoRing(: SBbAK GPT NO)80kehexyl net hyl si | ane obtai ned in Exanple 6
i nstead of bis(ethylam no)dicyclopentylsilane. The results are shown in

Tabl e 4. Sahpisabtideatrition: 1hel-OBOB @D exd/SEml-OIFCBN Exanple 9 was carried out,
except for using

Feed amount: 0.5 ml

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 )sil ane obtained in Exanple 7 instead
of bis(ethylam no)dicyclopentylsilane. The results are shown in Table 4.
(Exanpl e 16) 10 The same experinent as in Exanple 9 was carried out, except
for using bis(ethylam no)cycl ohexyl cycl opentyl silane obtained in Exanple 8
i nstead of bis(ethylam no)dicyclopentylsilane. The results are shown in
Table 4. (Exanple 17) <Preparation of solid catal yst conponent> 15 A 500 mi
round bot Eg{mfialsdé equi pped with a stirrer, of which the internal

at nospher A% been sufficiently replaced with nitrogen gas, was charged

with 4.76 0 Of v 0l oS IRANGS bR ARIALEm A0 ol dseais, and 23.4

of 2-ethyl hexyl al coho m xture was reacted for at 130C to

bt ai ' : i hydri d dded
obtain a fy &H%)@Qﬂoﬂ&*ﬁgﬁtgygﬁﬁ{bo&alﬁédﬁﬂaﬁé@?g{asg%\gg@ ydri de was adde

to the honogen€ous solutio e 20 m xture at 130C for one

hour. Al 'bigeﬁxy_la@lﬁﬁb)tdmalo SRGLIAR, SThbtdsAls ¥RShoRAsietayis #pwi se over one hour
to 200 mM of fitaniumtetrachloride maintained at -20C in another 500 ni

round ot tmnpleasdy equi pped with a stirrer, of which the internal
at nosphere had beén sufficiently replaced with nitrogen gas. The m xed

solution was Tigadaamk éxgeﬂiﬂa@ﬁ ok 9 EXAHpleIoMasTafited it Q&P (B usiihd sobut yl

pht hal ate was added. The 25 mi xture was reacted for two hours. After the

reacti on, piigthylaHind RYHEdaBRIrsRHhESTRNAR obBlindd ihtExahip®7 inkhad bgmai ni ng sol i d
was washed with decane and hexane at  110C until no free titani um conpounds

were det eﬁ&@&xfylérﬁihb)ai@dlopmsme.edm@r@mt@are sBowRld Tatt@al yst 46 conponent
in the formof a powder. The content of titaniumin the solid catalyst

conponent (Bsampieeeured and found to be 3.1 wt% <Preparation of
pol yneri zation catal yst and pol yneri zati on> A pol ynerization catal yst was
prepared and pOhe/ssaie sxptiimontassn ERampled woastcatried duttdxeemdokusimnner as in
Exanpl e 9, except for using the solid catal yst conponent prepared above.
The r esul bis{ethytansiho)epcloiexyiiytiopehtylsilane obtained in Example 8 instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 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 chtoride, 25 ml of decane, and 23.4 mi of 2-ethylhexyl alcohol.
The mixture was reacted for two hours at 130°C to obtain a homogeneous solution.
Then, 1.11 g of phthalic anhydride was added to the homogeneous selution 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 diisobutyl 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 catal yst conponent> A 1,000 m round
bottom fl ask equi pped with a stirrer, of which the internal to atnosphere
had been sufficiently replaced with nitrogen gas, was charged with 32 g of
magnesi um f| ake used as a Gignard agent. A m xture of 120 g of butyl
chloride and 500 m of dibutyl ether was added dropw se to the magnesi um
over four hours at 50C, and then the m xture was reacted for one hour at

60C. Aft eéorﬁﬂ&ﬁg{tsﬁ%ei f‘af}{l 8? %goxﬁr@a’pt irge cor?t&lxtlbtfiti%ilé\ﬁ% ﬁl% %E?&Iﬁj Fét?lg&.oo m

t enperat ure "an e SO nmponents were renove tration to obtain

a sol uti aRnffontevANBANEHEY IhE RBAWH 33500p1 of the magnesium conpound
sol ution was added dropwi se over four hours at 5C to a honbgeneous sol ution

whi ch was<RESRMRDbATofMetitidH caodl gigﬁ%fjglyn@igatgmef tetrabutoxytitanium and
61.4 g of tetraethoxysilane in a %00 found bottom fl ask equi pped with a
stirrer, of wWhpsRnichgationtatahat wat pRpmee aid E@lgnkﬂ,@alioauizefslcﬁtrﬁ:_ﬂtduym epl aced
with nitrogen gas. After 20 the reaction, the mxture was stirred for one
hour &t riheRhenatfiday irfExablite 9,6@4&315&mgusiﬁ@metsbp@ca&ﬂbrsttdoﬁ@om@ﬁ filtered at
Toomtenperature to renove a liquid portion. The resulting solid was washed
ei ght ti nspated dbo2d0 The Rbulbexast®wigindableid under reduced pressure to
obtain a solid product. 8.6 g of the solid product was added to a 100 m
Tound bot(Eaamplealsl equi pped with a stirrer, of which the internal atnosphere
had been 25 sufficiently replaced with nitrogen gas, followed by the
addi ti on <HregeBatidn affsolid batalpet cangonént8 nj of diisobutyl phthalate. The
m xture was reacted for one hour at 95C. Next, the liquid portion was
renmoved by filAd&ODeu reund hdwensiihskdqnipped withwwassirnes of edtichi thdintetialt i mes wi t h
85 m of toluene. After washing, 21 m of toluene, 0.48 m of diisobutyl
pht haltat estmasyhefie?had bekn pffficientinieplaced with aitkapen gas, wes ehargelbdith 32 ghod f | ask.
Then, the mxture was reacted at 95C for eight hours. After the reaction,
t he sol i dnegesiugefakeasetasia Grignanéd aginui 4 naxteSe 1 Wastidahtylwhinsideiandh 48 nml  of
toluene, and again treated S with a mxture of diisobutyl phthalate and
titani um 309tmbeftdibutyldshen e pddddedrepivise taba aiagnesismavernfoovkowrTaesPEsul ti ng
solid was washed eight times with 48 m of hexane,

and then the mixture was reacted for one hour at 60°C.  After the reaction, the reaction

solution was cooled to room temperature and the solid components were removed by
15  filtration to obtain a solution of the magnesium compound. 150 ml of the magnesium
compound solution was added dropwise over four hours at 5°C to a homogeneous
solution which was prepared from 240 ml of hexane, 5.4 g of tetrabutoxytitanium, and
61.4 g of tetracthoxysilane 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 a2 100 ml
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 liquid 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 catal yst 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 same manner as in Exanple 9, except
for using the solid catal yst conponent prepared above. The results are

shown |0 J4Dl e LPLAILGLOM oD W A0S ITSIMSLLAE B3R ey S © © vas

carried out ‘excep xteéndi ng t me fromone to two

hours. The,f8sY!dnd 19?8?1115%&0[}'){%?&91 1@ hGorfte werE 'ttG tifHask SPhé ékfeat al yst

conponent® was prepared, yneri zation catalyst was preparéd, and

D" | Pl oS 2edb Rk 055 CONE ol hite > WRTRERBLGES aboRARR) & O 20

except that tris(methylam no)- i 'ane was used | nstead of
bi s(et hyl s%:%uﬁf%)i Fofmy ﬁﬂe%’;ﬁﬂié( los?t aRRhed Rificd BRHUB IV RoI8ERMINd &aﬂﬁﬁéﬁecﬁ-

(Exanple 2 A solid catal yst conponent was prepared, a polynerization

cat al ysst \\Oﬁﬁanﬁkt@x%ﬁﬁisolﬁﬁg P NATE bhd Blah Rifh WBECHIGIdd Pl shflet he sane
manner as in Exanple 9, 25 except that bis(nethylamno)-di-t-butylsilane

was used dgagitRasaPiboRt S (‘Ehdpek@iThP oIl CHChABEN Eighlihad®ith FRenlloTakkdne, ar e
shown in Table 5. (Exanple 22) 48 A solid catal yst conponent was prepared,

‘a pol ynerfigatd, and aaéRloYobtailad SoliPELMRERImponcht RO TBimh 84 peRdMaSTR@r i ed out
in the sane manner as in Exanple 9, except that

bi s( et hydoapanpef wsibmiexd sl apeft yobpdrRitwiddmalised ahdwued e B 2.1
bi s(et hyl am no) di cycl opentyl silane. The results are shown in Table 5. 5

(Exanpl e ¥8%. A solid catal yst conponent was prepared, a polynerization
catal yst was
10 <Preparation of polymerization catalyst and polymerization>
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 catried 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 manner as in Exanple 9, except that

bi s(et hyl am no i nst ead

bi s( et hyl ani no%*&?)@%%%'}as'@tsﬁﬁ%‘fvteﬁ%rﬁh%%rﬁ%vﬁr’a ega?dgl‘fa?"é“"é‘rf@%rw W2%aple 5. 15
Catalyst Tt pPLER R R RIS R B e iR P T el e " ane
by o et hy PR By G BB o IBlevtopentylstone s wsed s of

(Exarpl & BB EY R RlAR T M AR RIEY | D eri 2at ron

cat al yst wer ared, and pol ynerization was carried out in the sane
manner as-in a%%le 9, except that bis(nethylam no)thexyl nethylsilane was

used i nstead ogfggg§%?g§§%?ﬁk8§%ﬁ%%¥@%%§@9ép&@hﬁﬁg&kmlgﬁgﬁfgaéts are shown

in Table 5. 25 onponent wes prepared, a .
POl yIer | 2glbaidd Gl g Kileri¥ifon RECRH& 0wt 3 theRBink Helrh Ak iR ExARBILAAT 11 ed out in

t he sane ner  as in Exanple 9, 49 except t

bi s( met hye,@dahmmigﬁfeﬁ@yﬂiaaﬁpabﬁeﬁyﬁhé alBRad a8 ihfisiead of

bi s(et hyl am ho) di cycl opentyl'silane” Theé results are shown in Table 5.

(Exanpl e 2@)eityRinb i GRIPEMS Isil&RITP ANE MsulteireRRERA LS Tabl@ s POl ymeri zat i on
catal yst was prepar éd, "and pol ynerization was carried out in the sane

nanneﬁgaS(Eghﬂﬁk@ﬁgle 9, except that tris(nmethyl am no)cycl ohexyl sil ane was
used instead of

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(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 ymeri zati on catal yst was 10 prepared, and pol ynerization was carried out
in the sane manner as in Exanple 9, except that

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

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

pol yre e Ay SR b SRR G T Sl s car i e out
| i b .
bi's( o et PSR e AR PRI | The SRR brepli in Fable 5.

bi s( et hyl ﬁﬂaﬂ@(@ﬁ ycl opentyl silane. The results are shown in Table 4.
(Conparatrve anple 3) A solid catal yst conponent was prepared, a

pol ymeri zati on : I a OB | j s carried out
in the sanme mﬁ\ﬁs‘é?@%ﬁ{yaﬁ’@ﬁgﬁg ngg%rr xcegbgg?ﬁg{eylgﬁ;dﬁulﬁpw\é@

di i sopgop ' [ i [ -

bi 5 ot hy| LR AT Sy ARREA e, WA Rt LR AE e e inramel ) o 4

( Conpar at b%&gﬁ%%k(?n&ﬂylﬁn%gd lofietydilint walTRANRALaMGES Prepared, a

pol yneri zati on catal yst™ was prepared, and pol ynerization was carried out

in the sapRdiRMBhoRBeychpEd @R, 9 The@¥&@PhretsA8dn in Table 5.
tris(dinmethyl am no)nmet’hoxysil ane was used instead of

bi s(et hyl amd shiveyEdagpntyl sil ane. The results are shown in Table 4. 50
(Conparative anple 5) A solid catal yst conponent was prepared, a

pol yneri zat i onAGatiakslkystépoRéd s @fbparddda polyMiFa LAtz dailysags carried out in
the sane manner as in anple 9, except that

cycl ohexy brepadey] aidrpelynotivatidawes vsedio@tdn trshe@dnainebas in Example 9,
bi s(et hyl am no) di cycl opentyl sil ane and the polynerization tinme was extended
from one ekweyt thitcyclvbekdmethyldinethoemilbiicsway wsed hytsadiofl Tabl e 4.
bis(ethylamino)dicyclopentylsilane. The results are shown in 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 Exanpl e 1, except that nethylam 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 enentary anal ysis confirned that the conpound consists of C 63.53 %
(63.65%,, H 11.569 éll 555%, and N 12.35% (12.37% wherein the

per cent a HBPIaLtWB% MBktHeses are theoretical values. 15 (Exanple 30)

ﬁZ”ZCﬁFLZS?Ze%%IE ?#%?ﬁiﬂégﬁ%‘%ﬁ?%?g?ﬁ%ﬁf %ﬁ@%t%%?%%%@éﬁ'v?ﬁi?t /e 'ha“e

- ' I jne, The vi 5% Thi
product wiSPEBHAYY 2 Lo%ﬁ‘?%%ﬁffﬁé%%*;?? T %rﬁagé%ﬁ%?%ﬂﬁ?ne 20 by the
cons s S SRS Gt D Emtb IO R YD BoT G B N 9900 (5.3
e R e e S S N

cat al yst QIRPREMoMeS PSPHi€re doR i ABEILZAt I ON catal yst was prepared,

and polynerization was carried out in the sane manner as in Exanple 9,
‘except t a&g{%(dj%t hyl am no) di cycl opentyl sil ane prepared in Exanple 29 was
used 51 instead of bis(ethylam no)dicyclopentylsilane. The results are

shown in Jﬁ%&s&-ofa&@iﬁﬂm&oﬁ@m K eparation of polynerization catalyst and
i

pol yneri zation> A soli1d catal yst conponent was prepared, a pol ynerization

catal yst was SpRIRARISHincGdley MY lag@ Wa® By ¥R3iz6@1d the o R inahfertal$n Sane
manner as in Exanple 9, éxcept that bis(n-"propylam no)dicycl opentylsilane
prepajed Exanipie TPiRehiasethidfdine was used instead of ethylamine. The yield was
82.5%. This product was confirmed to be bis(methylamino)dicyclopentylsilane by the
elementary analysis. The elementary analysis confirmed that the compound consists
of C: 63.53 % (63.65%), H: 11.56% (11.57%), and N: 12.35% (12.37%) wherein the
percentages of the parentheses are theoretical values.
15 (Example 30)
<Synthesis of aminosilane compound>
Bis(n-propylamino)dicyclopentylsilane was synthesized in the same manner as
in Example 1, except that n-propylamine was used instead of ethylamine. The yield
was 82.5%. This product was confirmed to be bis(n-propylamino)dicyclopentylsilane
20 by the clementary 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 nosil ane conpound> 10 A t hree-necked
flask equi pped with a stirrer, of which the internal atnosphere was
sufficiently replaced with dried nitrogen gas, was charged with a

dehydr at ed/ deoxi di zed tol uene solution (toluene: 100 m) containing 0.9 nol
of dehydrat ed/ deoxi di zed nethylamne in a nitrogen stream and cooled to
-10C. Then L.on.of .tolue ; m ). cont.ai ni 2 f silicon
tetrachl of i“’t&’gd %ﬁ%@}xgpﬂn&noﬁﬁ&}o %%Hglgagl\% sieﬁhef I %@aar%?lﬁj 6’%? lﬁlg itﬁ:ntfr')lel for 30

m nut es, (‘Cﬁﬁhﬁxﬁle%zi)”i ng the mxture. The reaction was exotherm c and a
white precipitate’which contains hydrochloride of am ne was produced

si mul t anegus) a4 [ﬂn%b?i.zgﬁon ﬁ"‘é‘l‘l%ﬁﬁgsﬂ?gﬁﬂt%b the m xture was allowed

to cool to roomtenperature. Then, _ xture was _heate_d to 40C and_
reacted for on&samamfs%%ﬁsﬁﬁt a%@g{ehsa@d,atmyrha%&ibﬁeatmngse was filtered

in a nitrogen 20 gas atnosphere and e soli d conponents”were washed with 10

m of 4 ol yeffed, bAEpSIMheriSARRNM AR ovPid e 54BahAdtiad in EREnplESUl ti Ng
tol uene solution was concentrated under reduced pressure at 50C to a volune

of one fayckh il bidhe pRIPYy '_ﬁé)dmbluﬁ@my@vwlcﬁe?%aféd i Exdepwdroahadideoxi di zed

n- hept ane was added. Thé m xturé was cooled to 10C and all owed to stand

‘over ni ghtinsté®l $fbis(emlMatidd)Hicsdoper®bilale. ThE: REGE 2 SiRvarinRBRI£- | | ke
crystals were collected by filtration and dried under nitrogen gas

at nospher@xh@pRiM3gi n tetraki s(nethyl am no)silane. Based on the weight of
crystals, the yield of first recrystallization was confirnmed to be 52 50%

The resi da®mirsis 9t Bingkidshet@nf@aadd recrystalization and the resulting
crystals were added. The yield becane 55% As a result of elenentary

anal yri s, the Adoepoaecukdd Wask dqippdd athcostistes tof athidh th8 Zhterddb At@ddsphety) , H:
10.67% (10.88%, and N. 37.70% (37.78%, wherein the percentages of the
par ent hesess suffeci¢grhiyacghdedabitly ddicdasitrogendax angy cha@éil withynt hesi s of am nosi | ane
L nd>dehydrated/deoxidized toluene solution (toluene: 100 ml) containing 0.9 mol of
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 ml 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 recrystatlization was confirmed to be
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A flask of which the internal atnosphere was sufficiently purged with
nitrogen gas was charged wwth 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 mxture was
gradual |y heated and reacted at 40C for two hours to conplete the reaction.
Next, a flask ofe }é%gid%Q @Q%@g&%&%ﬁ@%ﬁ&ﬁﬂe l‘é’ﬁ%gﬁﬂ{ér'gscdn?“t 'Iﬁltalgurged with

nltrogen gas’ was arge ning 0.1

mol of teé@%’%ﬁ&f’xyﬁieﬁﬁb@é‘h%ecga‘a)l%EdA%Qreséﬂgf%Heﬁa?}bﬂ A sluriy of M

salt of 1 utyl am obt al ne ove reac Ion OV\A y added

usi ng a JESRRIAE W TRRd o @g%a[oﬁthgz 2964 (3b Ay 121 AT el wsgﬁ auagually

heat ed an react e ree our e produc was separ at ed

fromli qu?]ﬂ;é(i)% gﬁ%%? fugadih o e?ceﬂtagbé $00€ ax%hﬂu]@&:@are aiaqmﬁ&h wgux@s washed

twice wt ‘ol uene and added to t ution. sol vent was
evapor at eghpfel 34)educed pressure. The residue was distilled under 20
Teduced pressure to purify bis(t-butylam no)di net hoxysilane which is the

mai n pr odagﬂ;mhesﬁ dflagfkosthnddingibuhlde i nternal atnmosphere was sufficiently
purged with nitrogen gas was charged with 50 nl of a toluene solution

‘cont ai ni ng 0. 1adpkk 6f wRichYhaimtdnl aftbsphae vad saﬂicreiaagip\atyeh ®v1ﬁxtd1frdége'ﬁ9 60 m
of a THE sol ution containing 0.1 nol of BuMgCl was slowy added to the

cool ed sopditvAnthbGed ot Sl*)rrhniﬂartﬁlu%ﬁ@wmioxﬁdnﬁﬁmh 0.2866l &f tHButyldRinehe m xture
was gradual Iy heated and reacted at 20C for two hours to conplete the

react i on. ad¥esdoledao | @eknisfe gﬁlmﬁ%: tdnem] dTtETMRkolaLi oW sRgh MRS meUbf | cient |y
purged with nitrogen gas was charged with 50 m of a toluene solution

cont aigi NBuMigld wapkloolly &fticbits (He-choleyl saliiohslhge dhppingifiare anflerahol ed to
-10C while stirring. Aslurryof a mxture of Mg salt of ethylam ne obtained

by t he abadditior@ethixureasns graovhlyy lrdtddind usicred a2 4070 fopitwg hbunnel to the
tol uene solution containing bis(t-butylam no)di nmethoxysilane. After the
addi t i on, ciamleteithd ieaetionas Neag atfladk af wbRE thebinfepnal fabmosphengrveas sitfieiqnilpduced
solid was separated by centrifugation in a nitrogen stream The solid was
washed t wpwgedwvith nitthgeh gaf wastharged vt attlela toduenh solstibmtdrsaining 0.1
mol of tetramethoxysilane and cooled to -10°C while stirring. A slurry of Mg salt of
15  t-butylamine obtained by the above reaction was slowly added using a dripping funnel.
After the addition, the mixture was gradually heated and reacted at 50°C for three hours.
The produced solid was separated from liquid by centrifugation in a nitrogen stream.
The solid was washed twice with 20 ml of toluene and added to the solution. The
solvent was evaporated under reduced pressure. The residue was distilled under
20  reduced pressure to purify bis(t-butylamino)dimethoxysilane which is the main product.
A flask of which the internal atmosphere was sufficiently purged with nitrogen
gas was charged with 50 ml of a toluene solution containing 0.1 mol of ethylamine and
cooled to -10°C while stirring. 60 ml of a THF solution containing 0.1 mol of BuMgCl
was slowly added to the cooled solution using a dripping funnel.  After the addition,
25  the mixture was gradually heated and reacted at 20°C for two hours to complete the

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

nitrogen gas was charged with 50 ml 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 bis(t-butylam no)bis(diethylam no)silane
which is the main product. As a result of elenentary analysis, the conpound
was found to consist of C 10 55.30% (55.33%, H 12.32% (12.38%, and N
21.39% (21.519%, wherein the percentages of the parentheses are theoretical
val ues. (Exanple 35) <Synthesis of am nosil ane conpound>

Bi s(per hygrog\ in i i ) t | Z: y | synthesis
15" ot hod. " R@yp R BRI A ARk AORIA0 AP MR LBy SRS s TN cait
of  di et hyhafens¥ M@SalPSFRMESH;inR ©BRNIUN thOaBRE raRBP Va0l FrAIRIeg 34. A flask

of which the intefnal atrosphere was Sufficiently purged vith nitrogen gas

was char gggnghh BAp@Rg filineloh tRe foDlcne RSO BrtaRingoNnt ai ning 0. 05 nol of
bi s( per hydr oqui nol i no) di met hoxysil ane and cooled to -10C while stirring.

Next, 110bigit-tatylidigoyditethyxysilke.r eafdritRnadBitidn) (iR BRknge Wadrdiicd 4054°cl of My
salt of diethylam ne was slowy added to the above solution wusing a

dri pping foimaehoulf t Ghe pRRluaeHlidaorss skreatedl k¥ vértri@stisreiact Meogdn 60C for six
‘hours. The produced solid was separated by centrifugation in a nitrogen

stream TheansolThe svié wassastkdttwioeavith 20m2Of wluedt abdhdiRd o aRdoadidad to the
solution. The solvent was evaporated under reduced pressure. The residue

‘was di sti Thesbhundens cesorge dhlcpredasadgedsarepurihé yesidue was distilled under
bi s( per hydr oqui nol i no) bi s(et hyl am no)sil ane which is the main product. As a

resul t of redhedgnesaune tapadifyist-butyandnsipis(diethwamidsitate whidolw shesthaiaf  C:
67.20% (67.29%, H 11.30% (11.29%, and N 14.25% (14.27%, wherein the 54
per cent agpedodt. t As apesultnifhksentay endl yue tiet donglound ivae Sound (tExeusidt ef G6)
<Synt hesi s of am nosilane conpound> A three-necked flask of which the
i nterbal &5.30%HhRBNEE 1UF2LH Ciei% ) apdiNg2H39% (81 .6h%i)i whargjathggas was char ged
with 80 m of a toluene solution containing 0.05 not of di-t-butylamnne in
a ni t r ogepersentagearhihd peothesestae theG€tiohivilmest i rring. 50 nl of a
(Example 35)
<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 mel of bis{perhydroquinolino)dimethoxysilane
and cooled to -10°C while stirring. Next, 110 ml of the slurry-like reaction mixture
20  containing 0.1 mo!l 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 washed 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 not of BuMgCl 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

t hree- necked flask of which the internal atnosphere was sufficiently purged
with nitrogen gas was charged with 50 M of a toluene solution containing

0. 05 nmot of t gPrTF{ hox | ane i gltro%en stream and cool ed to -10C

whi | e stherrf’Wage aen PSS e?’ﬁecagﬁf V&> nentioned slurry of My salt of

di -t-buty Y§s sl ovay added using a dripping funnel to the toluene
sol ution C nt a| ning tetranmethoxysilane. After the addition, the mxture

was heat ed )Frﬁhé%%faaﬁﬂ lﬁﬁecéoﬁ'-ﬁpo%h gthe same tenperature for four hours. The

sol vent was evaporate rom sol ution under reduced pressure and the
mai n product

di sti IOI ation u%&h&@?gﬂ(g?é%%?&@%ﬁﬁél é%lzdshﬁ&ge’%ﬁlg}sé&énﬁyﬁvﬁch t he

i nternal atARSRNGH §adRss SHAkdelGhiansd % 0P %&n@‘s&lﬂﬂ&@c&ﬁtﬁhﬁ%ﬁﬁoﬁﬂﬁl ygs charged

‘with the toluene solution containing O

(di -t - but ¥ @irAamde iHBIIHeREs! shea}ﬁahalc@oléuior-@q@wﬁﬁé @cﬁ%n@”ds@ﬁﬁ’bﬁg to -10C
while stirring. In the sanme manner as in Exanple 35, a slurry containing

0.09 not ‘PHFMBIH%@hEontQﬁm@ @Mmbamlewgmwg@abwﬁdacfdeem flcabbvd RlieRe and
BuMgCl was slowy added to the above toluene solution containing 0.03 not

of (di-t-htydredontfnihg HIFRbgMHhd @e%]mlmn ZRindeldr iATRIr Mgk £ddRRRY, theAf ter the
addition, the m xture was graduall eated and reacted at 50C for four

hours. Af h@ftufeRgastRael It@mo*’ctdiﬂreamdromso BARatadrels a;tftam hesleey bf Men by
centrifugation in a nitrogen stream washed twice with m  of toI uene, and

addedid o sfiboftdie-batldtinen. Ndtiea ﬁ@éamkea\asskmfamﬂaﬂaednﬁeﬂ@nmﬂwpmé ution
under reduced pressure and the main product of

tri s( et hyhasiuffijidntly plrgédvalnnegeh gaewarchaped mfiihedD hyof slioddenk kalutiom under
reduced pressure. As a result of elenentary analysis, the conpound was
found to canshing 0dfS ol d8etBORENOE sRat8in alHitrdBn 4tt84nf A2d &BMd toad@(N. 19. 25% 5
(19.429%, wherein the percentages of the parentheses are theoretical val ues.
(Exanpl e @MHile stirring.  All the amount of the above-mentioned slurry of Mg salt of
di-t-butylamine was slowly added using a dripping funnel to the toluene solution
15 centaining 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)trimethoxysilane 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 tetranethoxysilane in a nitrogen stream and
cooled to -10C while stirring. 100 mM of the above-nentioned slurry of 0.1

ol of My sahord e hhRH VA A:RE MRS ch) B AHGHaUSLAD R oL ol no Funnel

to the toluene solutlon ron WBS V'eact ed at 60C

for four agﬁ'ﬂliésma p;r&'iucrt Bﬁtnsf‘eﬁﬁhe&:ﬁfﬁ p)dH-2- bh%xﬁﬁbéﬁn&‘%ﬁggﬁﬁém@% d fromthe

sol ution by centritugation ant ogen stream was 20 m of

Lol uene,  Aagiaa6H G % huded SRk Ohs TREIEBH UEREnUATENBROBBLSRpbERM the
sol ution un uce pre sure an mal n produc

bi s(di -t @é&t%ﬁmo%h%tr@@%m% @3@%8149@ ui%q@zl@x%g'a%mh I @iison under
reduced pressure. slurry (80 m) of 0.08 nol sal't of nethylam ne
was synt hesyzey, merélhehéﬁa@én&@@s 8%%%6&@/&5% meo@fi@a@umeg fromin the
'sanme nmanner as’ in Exanple A three-necked flask of which the internal

atnnsphergxmﬁﬁkguﬁflC|ently purged with nitrogen gas was charged with a
t ol uene soI ution containing 0.04 nol of bis(di-t-butylam no)di nethoxysil ane

in a ni t reY@thesit b amlRdRlhreQehpdudd> - 10C while stirring. 80 nl of the
above-nmentioned slurry of 0.08 nmol My salt of nethylanine was 25 slowy

added using a AlsuERiond. 1fHANEIME Salt ¥ &-tIDWAHRG walipkeparddlf tidfhde on, the
m xture was gradually heated and reacted at 70C or five hours. After t he

react i on,syathe€k h@dthodf Exeppleddte d Nett, aahfet inbtigdtfiagh of Whithithd ihegedl stream The
solid was washed twice with 20 56 nol of toluene and added to the sol ution.

The sml vedtioshsreevapatiadiat]yypuaedd widohiaeogen @i eas chagaddith5 miesfa pr oduct of
bi s(di -t-butyl am no) bi s(nmet hyl am no)silane was purified by distillation
under r eduoluenk @iwssivoataivisg 6.06 esallof tevfanetlexesitaae yn anddogsn streatrhand conpound
was found to consist of C 62.48% (62.73%, H 12.41%(12.87%, and N. 5
16. 20% ( l®oR6% ; Mﬂﬁeﬂnkmunh@;pdﬂﬂaﬂ&d@&sﬁoﬁenhmnmaﬂsmunamﬁklanéofhﬁpret|ca
val ues. (Exanple 38)
salt of di-t-butylamine was slowly added using a dripping funnel to the toluene solution.
After the addition, the mixture was reacted at 60°C for four hours. After the reaction,
15  the solid was separated from the solution by centrifugation in a nitrogen stream, washed
with 20 ml of toluene, and added to the solution. The solvent was evaporated from the
solution under reduced pressure and the main product of
bis(di-t-butylamino)dimethoxysilane was purified by distillation under reduced pressure.
A slurry (80 ml) of 0.08 mol of Mg salt of methylamine was synthesized by the reaction
20  of methylamine and BuMgCl from in the same manner as in Example 36. A
three-necked flask of which the internal atmosphere was sufficiently purged with
nitrogen gas was charged with a toluene solution containing (.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 funnel to this solution.  After the addition, the mixture

was gradually heated and reacted at 70°C for five hours.  After 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 solution containing 0.05 nol of 10 ethylam ne. The
solution was cooled to -10C and 5 ml of a hexane solution of BuLi, 1in an
anount equi nolar to ethylamne (0.01 not/m solution), was added dropw se to
obtain Li salt of ethylam ne. Aheptane solution containing 0.025 mmol of

o1 s( per hyls ol S GUNGL AELENTRL RSNG| 8 Ve IRl ot dC Vs added

dropmﬁsel?o({he reacti on m xture. e mxture was

gr adual | Y, fegtotla i ARG GRKH @%ii{ﬂ%—?—g&yfaﬂ{in&gﬁg@% BmiddlifheWg T eaction,

the prod wa Sseparate rom |1 qui ntritugation in a

nitr Ogeuéﬁ&irﬂ%ﬁ%} d-ilélﬁﬁatff% fleVRIuVERSREDurel WiAGS, I‘ééﬁlhomaﬂﬂggry raeé}gs(’:ﬂé\%ﬁ@i ng

liquid s added and the sol ution was concentrated un pressure.

The conceRiRhfd Was raunahy &alisPyr 0252 £4% e8RY Pgs aphy 419, (12088%) &ng N0 addi tion
to three peaks due to the residual solvent and cis, trans stfuctural 20

i somerss  ofe Jjos ( 24V mb&gﬂm%@eﬂceﬁ@ges o tiREFferMi e ale S &RUMPHuds0 be due to
a very small amount” (1 to 2% of nbno-substituted derivative. As a result

of purifi@ghmpr 3y distillation under reduced pressure,
bi s( et hyl am no) bi s( per hydr oi soqui noli no)sil ane was obtained. The el enentary

anal ysi s «fyntHesis o€ amidokilhecofipotid> confirned that the conpound consists of
C. 67.41% (67.29%, H 11.10% (11.29%, and N: 14.11 %25 (14.27%, wherein

t he per cent ages tipée-hdtRed Aaskrih vafesthaitetnBenmebpiead wyadufRsient)y(feysRogl e 39)
<Synt hesi s of am nosil ane conpound> 57 A three-necked flask in which the

i nternal withpispRed gaswes chiighd oitarshinyl ofePITAE eslution Edntaihing@gmalest was char ged
with 50 M of a THE solution of diethylamne (0.1 nol/50 m). The solution
was c@ol edhylaming0 CTidsdletist wis doolpdandl RQGindiS raf ofaa Hebdime sobbititin affBudfi, BuMyCl
(0.1 nol /100 M) was slowy added dropwi se using a dripping 5 funnel. After
t he addi tinan aniohet agukhelaetowdsylaneiae (@01 atol/40Goluaon), was hddedsirdpwvisotpl et e  t he
reaction. A slurry of My salt of diethylamne obtained in this manner was
slowy  obtain Li salt of ethylamine. A heptane solution containing 0.025 mmol of
bis(perhydroisoquinolino)dimethoxysilane which was cooled to -10°C was added
dropwise to the reaction mixture. After the addition, the mixture was gradually heated
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 mxture 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 washed tw ce
with toluene. The solution was concentrated and purified by distillation

under reduced RESSH e Fil L AT ARLALGLINANION Sl a0, Ly o0t o ned

was subjected to elénmentary anal’ysi's to coO € C und consi sts

of 41 Q3lidcily 8%ns darebl A4 0 00 RSN ARRAN A 10%  vher ein

t he percentages ™o arent heses are theoretica ues. (Exanpl e 40)

<Synt hesi 5,050 2l N9k lsaito ?)iig%mgcftﬁlbg}‘%ﬁﬂ@?tﬁjgmﬁgﬁ%%&fdl@f%h@h the

i nt ernal atnosphiere was su rently repl aced nitrogen gas was charged

with 100 gydn {ﬁ‘lB-eUﬁ@lC(thr-hQI'ﬂl G@)fnzlgg@ismﬂvﬁ%@@ed(cgoﬂwéguﬁﬁééﬁgp%tt%/g The

sol ution was coo o -10C and m of"a THE sol ution of Cl (0.1

mol /100 nfhp¥as AflePeYadaitidadhe bR S Radthited & APCRS i HowBleompldier the
-addition, the mxture was reacted at 40C for two hours to conplete the

reaction. theeation." YA Shurrylht $4¢ SalQSf GetRYIBMERMIbEEN Ah 3hiB @ehnhét Wddisfowpnner was
slowy added to 50 m of a 0.09 nol/50 m toluene solution of

‘tetraki s gdday k@ APHSA b BIenSYPItHES 1EEE s RiGLHREEAIg eh9labdifo)fRinBod of Exanple
33 at -10C while stirring. After the addition, the mxture was reacted at

60C for tgamarskedicordiiEtortBfiettiod of EReMple 386 - PECtWhifek@igtnd. N Afterfihd r 0gen
streamto separate a solid fromliquid. The solid was washed twice with 58

tol uene. dditigoHétmiature@as aldmeaniorraictde $0%¢ fortwd hadls. byTiireddtibh ptddast under
reduced pressure. Bis(ethylam no)bis(diethylamno)silane thus obtained was

subj et edwhocenaifegihibamitregeal sysarm té sepacand a kotid faerh lighl. ¢ dMp eolidiwaonsi st s of
C. 55.23%(55.33%, H 12.30% (12.38%, and N 21.49% (21.51%, wherein the
per cent agesshefl twite withrtelutie s €khe sblugive wa eonehiratad andpuréled Hytdistitiakien 41)
under reduced pressure. Tris(ethylamino)(diethylamino)silane thus obtained was
subjected to elementary analysis to confirm that the compound consists of C: 41.32%
(51.67%), H: 12.10% (12.14%), and N: 23.98% (24.10%), wherein the percentages of
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/50 ml). The solution was cooled to -10°C and 200 ml of a THF solution of
BuMgCl (0.1 mol/100 ml) was slowly added dropwise using a dripping funnel. After
the addition, the mixture was reacted at 40°C for two hours to complete the reaction.
A slurry of Mg salt of diethylamine obtained in this manner was slowly added to 50 ml
of a 0.09 mol/50 ml toluene solution of tetrakis(ethylamino)silane synthesized
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 centrifuged in a

nitrogen stream to separate a solid from liquid. 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 not/50 m). The
solution was cooled to -10C while stirring and 50 mM of a THE sol uti on of
BumMgCll (0.05 nol /50 mM) was slowly added dropw se using a dripping funnel.
After the addition, the m xture was reacted at 40C for two hours. A slurry

of My salt of tszbutylethylam ne. obtained . .i.n,ihi.s .panner was added dropw se
Co a1 aciotuey) L foflefipta EhBy 0 pia S b Rl G dBRABRAS 1

tol uene Sﬁ’ﬂe!:gug.’g %F(g&?%ﬂﬁ?){%ﬁ&éﬁfgﬁ%@&iﬁ%ﬂs'%@% @5?&%&%@9 0 the same

manner as‘'in rtron, t m Xt ure reacted at 50C

for 110 Nk SoiaThEaRR4b LinitinT GAGHE Bimp Sl b G5 YBE CO9898AL IR, about one

hal f of the oridi vol unme un pressure at roo erature, and

the solid . lgb 0610k 18 j | [ j stream
The sol i d veg uEeReR i o A PR W, Sl (b bR o RS
evapor at egl kg QmiAey3@ut i on under reduced pressure and the resulting
‘product was purified by distillation under reduced pressure. The yield was
- 50% whi clrM@ple £Qui val ent to the theoretical value.

Tri s(nmet hyl am no) (t-butyl et hyl am no)sil ane thus obtained was subjected to

‘el ement aryﬁfmggsig&jﬁlﬁigosg%gwn@&,h@ t he conpound consists of C 49.41%
(49.49%, H 12.01% (12.00%, and N. 25.61% (25.65%, wherein the 25

percent ages of AttheeRasiRatass RSwhicE thdiaRiR hGRspNat VRS sufficlrayiRiptacéd)
<Synt hesi s of am nosil ane conpound> 59 A three-necked flask of which the

internal aithagpipen @ayvass cHatdedaiignso ml pLd THE solitibh of 't-bﬁt?&ﬁgxlzﬂﬁme\o@es charged
with 80 m of a toluene solution containing 0.05 nol o i i sopropylamne in

a ni t 1@gemo¥so aAn ane sclobe evak 0ooldd e WHTA ehilé btitring@nd 50 mitlof@fTIEF THE
sol ution containing 0.05 nol of BuMgCl was slowly added to the above tol uene

5 sol uti osvlatioi ¢l BuMgCdioiosSapsitftyinbrwasalovdy added diopwise nging udagping Af t er t he
addition, the mxture was heated to 50C and reacted for two hours, thereby
obt ai ni ngfumnsll urAfier dfe dddition, the mixture was reacted at 40°C for two hours. A slurry of
Mg salt of t-butylethylamine obtained in this manner was added dropwise to a flask
cooled to -10°C, which contained 50 ml of a 0.05 mol/50 ml toluene 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 internal
at nosphere was sufficiently purged with nitrogen gas was charged with 50 n
of a toluene solution containing 0.05 nol of tetramethoxysilane in a
nitrogen stream and cooled to -10C 10 while stirring. Al the anpbunt of the
above-nentioned slurry of My salt of diisopropylamne was sl owy added
using a dripping funnel to the toluene solution containing

et ranet hoxysiA ge.., AL enbne ek HeQhert Sl 590 5eR Pflyl 0y 5OC and

reacted at that tenperature ree hours. e solv porated from

th | ut i0n: . ¢ of
(1 sopr oHuT RedBeS sl P RER AR AL he T PEREH e Q0o e
Cce] AR i LG RONLO R ) LAY s ropar

met hyl am fgr 366865 SaihRe 0B %F&%M%Cﬁ%ﬁsrm&sly adfed & thBLEReNSRkRd flask of

. ®2 above
whi ch the internal atnosphere was suf purged wth nitrogen gas was

1 clentl

char ged WoldtiohReniafliMEMBopRIpYlahfie ¢ AltRpMLs BirPdl. M ftefthe?Rdition, the

‘(di i sopropyl ami no)trinethoxysilane in a nitrogen stream and cool ed to -10C

whil e stifxiird Svas Restbdifo 0°CANE 2 adicd FoPrmOhdiBy, tifeVibbiahing afsliBidWgm ne was
slowy added dropw se using a dripping funnel to this solutidn. After the

‘addi ti on, saithe diioprotyaritias. Neags tlrédndiRad AakkastavHic etemial ffospiRte five

hours. After the reaction, a solid was separated by centrifugation in a

ni t rogen wiy wdibientlyGus@ldi with\Eisop@sie dvdswhegedvith SAGNIZSE delucad sdi@idene and
added to the solution. The sol vent was evaporated fromthe solution under

reduced pioB&SHnE 0B nd]RE temahiRtHIXOS 4@k 1104 nitrogen stream and cooled to -10°C
tris(methyl am no)diisopropyl am nosilane was purified by distillation under

reduced GHhify fitsng. e. Alhstheanicemubf the hbetcatemioney skunglof Mgsaltdfe conpound was
found to consist of C  49.42% (49.49%, H 12.11% (12.00%, and N 25.45%
(25. 659%) , diishpogylaminvevassbowelgntidgbssings a diygpipafmntlhe skestohreae sdletsret | cal
val ues. (Exanple 43) 5 The sane experinent as in Exanple 9 was carried out,
except f crontsingtetragtettakyslanet Wdtarthe addifiorg e mbttarerved heatedxafSCeand3 i nst ead
° reacted at that temperature for three hours. The solvent was evaporated from the
solution under reduced pressure and the main product of
15  (diisopropylamino)trimethoxysilane was purified by distillation under reduced pressure.
A slurry containing Mg salt of methylamine was prepared by the reaction of 0.09 mol of
BuMgCl and an equimolar amount of methylamine according to the method of Example
36. A three-necked flask of which the internal atmosphere was sufficiently purged
with nitrogen gas was charged with the toluene solution containing 0.03 mol of
20  (diisopropylamino)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
dropwise 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 Exanple
43, except 10 that the amount of hydrogen gas used for preparing the

pol ynmeri zation catalyst and carrying out the polynerization reaction was
decreased to 1 1 from4 1. The results are shown in Table 6. (Exanple 45)
The sane experi nment as in Exanple 9 was carried out except for using 0.13

15 | of b b di h le 34
Fhstead dreos A B nRrh Ay e SRt A SO P EECE) £ ar e
shown 1 n B’J‘Pi@e@ 49%3?@9'1?0 8% 0? O,Eﬂ%tﬁ@ ?5)‘?5% (B® B A wHlePifriRPI € 9 was
carried out u5|ng

bi s( per hy, r%ﬁggg ftg%’%g egta{%)’tlh P&l%hlh@sﬂe obtai ned in Exanple 35 instead

20 of 0. 26 am no) cycl opentyl silane. The results are shown
in Table g@gg,zpl e 47) The sanme experinment as in Exanple 9 was carried
out, exce t f ing 0.13 nmmol of tris(ethylam no)di-t-butylam nosil ane

obt ai ned i n Expglame3Qpértatfad 1@Ex£n$@9v{}‘§mhrriéﬁ out, except for usmgT
‘bi s( et hyl am no) di cycl opentyl si | ane he results are shown in Table 6. 25

(Exanmpl e @8k tHABINE)sAS dHRATheP BxanfpldfPindtedld YRS carried out, except for
using 0.13 nlﬁgl% of blnsysdl -t- buti/l am no) bi s(rltletehyl am no) si | ane obt ained in

‘Exanpl e %saeﬂﬁtaeﬁﬂo)efcyd@ﬂe 1&%@170%9&59&38&6%1&6%@15 T#lé.cycl opentyl si | ane.

The results are shown in Ta . (Exanple 49) The sane experinent as in
Exanpl e YPaasplasdni ed out, except for using 0.13 mmol of
bi s(et hyl am no) bi s( per hydr0| soqui nolino)silane obtained in Exanple 38 5

i nstead of 0. ZPhgewpbridéntbis(catrivd oty divBy Blafike ik i Bkdmpie 43 TBeeptesul ts are
shown in Table 6.
10  that the amount of hydrogen gas used for preparing the polymerization catalyst and
carrying out the polymerization reaction was decreased to 1 1 from 4 1.  The results are
shown in Table 6.
(Example 45)
The same experiment as in Example 9 was carried out, except for using 0.13
15 mmol of bis(t-butylamino)bis(diethylamino)silane obtained in Example 34 instead of
0.26 mmol 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
mmo] of bis(perhydroquinolino)bis(diethylamino)silane obtained in Example 35 instead
20  0f 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

mmol 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
Exanpl e 39 instead of 10 0.26 nmol of bis(ethylam no)dicycl opentyl silane.
The results are shown in Table 6. (Exanple 51) The sanme experinent as in
Exanple 9 was carried out, except for using 0.13 mmol of

bi s(et hyl am no) bi s(di et hyl am no) si | ane obtai ned i n Exanpl e 40 instead of

Table o PEorRRnth e PR HLEhaRANINET, TR Rl MR BBl S P e

out, exceg@mﬁﬂﬂem§yng tris(methyl am no) (t-butyl et hyl am no) si |l ane obt ai ned
in Exanpl e 41 i nst'ead of bis(ethylam no)dicycl opentylsilane. The results
are shown in T@Bé@ar@eexﬂeﬁﬁﬁﬂpésﬁn%ﬁ J%sé%ﬁﬂ@d_@ﬂ‘t?@:[deﬁ?ﬂ%& u@iig bn3Example 9
was carried out, except for using tris(nethylam no)dilsopropylam nosilane
obt ai ned 'rrﬂn@@'El%tfﬁhyﬂ%niﬂé%i%érh?&roiééhﬁiﬁ@ﬁﬁﬁj&i@dﬁb%ﬁaﬂie‘&Mﬁ ERR@PleYissi | ane. The
results are shown in Table 6. Exanpl e 54) The sane experinment as in

Exanpl & 17hs%a8 o€6n6 |nﬂﬂol%ﬂbis(@t&?l@ﬁﬁn(f)@ifby¢l§1!F]dihgylsi?aﬁe.t et hédeisslts®E Bdvaipno) si | ane
'obt ai ned in Exanple 33 instead of bis{ethylam no)dicyclopentylsilane. The
results amgpiglsown in Table 6. (Exanple 55) 62 The sane experinent as in
Exanpl e 18 was carried out, except for using tetrakis(nmethylam no)silane
‘obt ai ned (Pxdmgaepde 33 instead of bis(ethylam no)dicycl opentylsilane. The
results are shown in Table 6. (Exanple 56) 5 The sane experinment as in
Exanpl e 9 was e sinedexpatimeaxaapExbopleSBwagcarried out, except for using 0.13
tris(methyl am no) (di et hyl am no) sil ane i nstead of

bi s( et hyl amsl@f dissthylemint)yik&lidtRyiemino)silane obtained in Example 39 instead of

10 0.26 mmol of bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.
(Example 51)

The same experiment as in Example 9 was carried out, except for using 0.13
mmol of bis(ethylamino)bis(diethylamino)silane obtained in Exampie 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 tris(nmethylam no)(dicycl ohexylam no)silane instead of 15

bi s(et hyl am n %c clgpentélsil po yneriza&ion results are shown in

S (SBE i Bt sBs kRIS A BRed Sl T oot
der the same conditions. - except . fer isin
bi eSS RS b B\ Sane SR in Blorkit 39 ins

bi s(met hyl"amn anm no ane i ns

bi s(et hyl am i : i1l ane: i esults are shown in
Tabl e 7. ﬁ%ﬂ%@%@i&g@g&%&?ﬂéﬁﬂ gr}}g?%gg%%%ﬁé‘%’ %?g%g? é‘ne was carried out
under the]ﬁ%&[}ﬁ;l ditions as in Exanple 9, except for using

bi s( net hyq am o‘f I's( per hydr oi soqui nol i no)silane instead of

bi s(etyyl am nojgli i s | | Zatd r : are shown in
‘Tabl e f;71 25 (Exrgl‘:!rr%i)lﬁeél 6 )gﬁltélﬁtiésélgpg?%ﬂ@?a\?%o%ﬁﬁd %@’0%3 etr¥§§\kAgéI§sgscarri ed out

under th eﬁrﬁ@ﬂ&h Qﬂm&)(-d?éi@lﬁﬁinobsri‘lalgé(ﬁ%h@ 0Pbis@] inﬁﬂﬁcﬁdﬁ;gg&ylsilane.

tris(ethylam no) (perhydrol soqui noli no)silane 1 nstead of

bi s(et hyl apd Rl £ ShRREMIMbRIF. @ane. The pol ynerization results are shown in
Table 7. (Exanple 62) The sanme experinment as in Exanple 9 was carried out,
except foE,gdﬁiqugs—,:)t ri s(met hyl am no) (cycl ohexyl am no) sil ane instead of 5

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

Table 7.  (Exammd @nfPxperiment as in Example 9 was carried out, except for using

st ag fof

10 tris{methylamino)(di-4-methoxyphenylamino)silane instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 7.
(Example 58)

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

tris(methylamino)(dicyclohexylamino)silane instead of
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 sane experinent as in Exanple 9 was carried
out, except for using (nethylam no)(n-propylam no)diisopropylsilane instead
of bis(ethylam no)dicyclopentylsilane. The polynerization results are shown

in Table 8. The s eriment as.in anpl s carried
out, exce ?(ef%r nggir?gcygs(okgfjtﬁlﬁﬂ il ngﬁgﬁﬁy eélﬁ%lmlreloé.‘)r ?‘gt)?caf%gﬁ)r%fls ia}?lg\:% i nst ead
of Dbi s(egg;&n?)g( )di cycl opentyl silane. The pol ynerization results are shown
in Table 8. g%r?pl e 66) The sane experinent as in Exanple 9 was carried

out, except f%?ﬁwg%&%g%%gylbgmﬂgb@waml #ﬂjé&g%@ifgyﬁ%ent yl si | ane

instead of bis cl opentyl silane. ymeri Zation results

are Shomtris(}néiﬁﬁhﬁirﬁrf)(&y&l@fé&%ﬁ &EhankNBst&gy experiment as in Exanple 9 was

carried out, except usi ng ?met hyl am no) (et hyl am no)t - butyl et hyl si | ane

i nst ead OBi_s@%ﬁlﬁjﬁﬁgsfgml(%Eirg%gae&%c)fmggarcy&leﬁ&atm%sumear@giwﬁ%iﬁereiwn results

are shown in 8 e sanme experinent as in Exanple 9 was

carried o t for using 64

(met hyl am&%(p) 5 n-propyl am no)t-butyl et hyl silane instead of .
bi s(et hyl am noTgd e XpehhtSHs iRBRample® Wwal MARId Adldxedpt teSisidgs are shown in
Table 8. (Exanple 69) The same experinment as in Exanple 9 was carried out,

except f ofmdikyladino¥NethyRidiNé)aiiiopeddyddilane aiea@®bi -t - butyl sil ane instead of
bi s(et hyl am no) di cycl opentyl silane. The polynerization results are shown in
Tabl e 8. bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.

10 (Example 64)

The same experiment as in Example 9 was carried out, except for using
{methylamino)(n-propylamino)diisopropylsilane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.
(Example 65)

15 The same experiment as in Example 9 was carried out, except for using
(methylamino){ethylamino)dicyclopenty!silane 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-butylethyisilane 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-propylam no)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 sanme experinment as in Exanple 9 was carried out,

except for using (nethylam no)(n-propylam no)(t-butylam no)ethylsilane

i nstead of bis(ethylam no)dicyclopentylsilane. The pol ynerization results

ar e Show by Fth S\ prooh Pt R PRl ek i oXper ent as in Example 9
bi's( ot byl bR O AT AR o ROkl Ak 3081 A3 R%mIb Tabe & chown 1 n

Tabl e 8. (Eg(gia@g@g 73) 20 The same experinent as in Exanple 9 was carried
out, except r using (nethyl am no) (ethyl am no)bi s(di et hyl am no)sil ane

i nst ead of bi%%Eﬁ%'ei‘ﬂ%r&fiénﬁ%%ﬁ%ﬁ%ﬂﬁﬂﬁs'cQHFed oﬂﬂ%x Yimisimpation results

are shown in Table 8. anp e sane experinent as I Exanple 9 was

carriad myﬁ%,%f;g}(ethﬂﬁm%%&%-gl(ﬁgsilme instead of

*bi s(met hyl al (n-"propylam no I ethyl'am no) si | ane i nst ead of _
bi s(et hyl @ﬂh@%ﬁi@%@@@é@ﬁ@!dﬁn eThd PRy e HIBhirdal o sheaH ik T4, S hown in

Tabl e 8. (‘Exanpl Synt hesi s of " am nosi | ane conpound> flask in
"whi ch the(Eixgghﬁlrér'p@b at nosphere was sufficiently replaced with highly pure
ni trogen gas was charged with a THE sol ution of mnethylam ne. The sol ution

was cool ed t orek@mb@xPérirad adihExAAe 9 Wadchiidd Ohit, cREaPR Fstdllgy avai | abl e
butyl lithium in 5 an anmount equinolar to ethylam ne, was slowy added

using a diiegiidiginbyipedpytdtih6)di-sbityisilage infkiesf t he addition, the tenperature
was gradual ly incr easecf to 50C and the

10  bis{ethylamino)dicyclopentylsilane. The polymerization resuits are shown in Table 8.
(Example 71) |

The same experiment as in Example 9 was carried out, except for using
(methylamino)(n-propylamino)(t-butylamino)ethylsilane instead of
bis(ethylamino)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 resuits 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

t ol 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
lithiumsalt of nmethylamne, in an anobunt 2.1 tines nol of the

bi h '- - | Siyl | owd dded
i ogen svrtis AR AL miRReS " V™ emper at ure. vas gr adual 1y
i noreased and Ll it ﬁteha?aﬁfoﬁplg&& B0k Bleg W DR e T (e

reacti on, he reéaction mx ure was ere rogen phere and

the solid f her eby
separ at naﬁg%‘égﬂ[%@@ﬁ?r V&) oo R AHD SPloBEROL nRIERMANE, ThAOHERR s

sol ution e f was
purified gd}) dt?s% cg%: ?gﬁ%ﬂ%éa& T uce%gE%)rﬂé%?lﬁé@)ﬂ?HablggPtﬂ %ﬂgk%gﬁ%t of the
conpoufd Masm f;{lﬁnemmg I 0% i roduct was
confi ?{Irred to % llgr%ar?f‘gfﬁgl am no) df{opj%ﬁ%/%ﬁgsﬁémg%zd ﬁ)@@nﬂ'& Vﬁnl%, and the
el ement ar Mirﬁiéé' Y§ﬁ§r thd B&ditish Qlﬁ@t@ﬁl%éﬂéuﬁ‘é‘@vla /gfaauﬁgmbfew tb B&IC dderhg ompound
consi sts of 62.33% (62.54% , H 12.98% (13 , and N 12. 02%(12. 16%

“wher ei n tﬁx@xt@&r\ﬁﬁ%@ﬂ&ﬁfopfwa B@rwaﬁélh@%ﬁm mﬁhmhﬁéan%tﬂn% [dAnges. 1n
addition, the IR spectrum had absorption by N-H stretching V|brat|on typi cal

25 to a Sma@MEANAskaTWAR e {4 QuAERBERGPH sQfﬁoM@? répThced WillehipRISi tion
attributable to protons obtained fromthe char IH NWVR spectfum and t he

spect rum pitk @niedgeh 88 WaLchasied WgWtolhiend adlborBef Hi@ndtiasihdis- uafylélmﬂéea anal yses
support that the conpound obtained 66 was bis(nethylamno)-t-butylsilane.

' H NVR) angbrhdReioRills avEiESlE grdduottehich has sedted tacandh 0IMnaad de dbovéxanpl e 1.
TABLE 3 Type of proton Nunmber of Peak position (ppn) protons Proton of CH3
on t - but ybf Ightupsaliofndifdamine, B.%6fount 2.1 times mol of the
bis(methoxy)di-t-butylsilane, was slowly added using an injector in a nitrogen stream.
After the addition, the temperature was gradually increased and the mixture was reacted
at 70°C for four hours. After the reaction, the reaction mixture was filtered in a
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 product 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 et Proton of methyl group of nethylam no group 6 2.5813 (singlet)
Proton of NH of ethylam no group 2 0.2000 (broad singlet) 5 (Exanple 76) A
pol ynmeri zati on catal yst was prepared and pol ynerization was carried out in

t he sane manner as in Exanple 9, except for using

2,2-di (isobutyl)-1, 3-di net hoxypropane i nstead of di-n-butyl phthalate. The
results are 10 shown in Table 4. (Exanple 77) A polynerization catal yst was

Exanl gdgangyg@%{ﬁwnggﬁgtygﬁgﬁﬁ;{'ﬁzgg@g 20 [y Eeab T PO sl of

- n- buty éghFEymﬁﬁe esults are shown in Table 4. 15 67 0o d MO MN

0 MOO kn C (D~7 0 d- Vet ~ 7MV) VI MM7 V7
dVNQ~'V77~'7d 7'ct dv777~t74d 7d-~td, ~-bAOOOOOO
O0O0O0O0O0O0O0O0OO0O0ODO0OO0OO0O F" ¢cM Nut .+Vi Vi VIOON7N7N'nO0O0NO
X [- 00 NOOr NNNO NCh NOQr - TABLEFS3 'Embm@o&~ TONC C T 0~ 0~
ClQ O~|N~ 00 0 O 000O0O0(Qbupder@ Pp O0O0O0
5000300000 ﬂae f(})r&og protons Qak I%s%o@(a)rg)ﬁ

Proton of CHj3 on t-butyl group 18 0'9221&?]3&%5 65

Proton of methyl group of methylamino group 6 éi'gglle’i)
Proton of NH of ethylamino group 2 (broga?(s)i(:l?glet)
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

67



= FOGSS S
G “Oon> S5 ©
> oo -5 c
) o_ ~<1
o wo
meOO @a
50 >= m 5|® €l 091 | Z¥'0 | 96 00¥'ES auepisjlyuadofoidip(ourure[Ayia)siq L{ 21durexy
O~o .>_3 00€ | ¥¥0 | 96 000°SY aue[isilyuadoroforp(ourure|Ayia)siq 9L ardurexg
Loz s 8c | 8¥L | ¥b0 | TL6 009°S¥ sueisjAiuadooLorp(ourtuejAdoid-u)siq ¢ srdurexy
L TZ o TS | 96 | v | 86 00Z'9Y suepsjAIusdodAdIp(ourE|Ataw)siq 1¢ opdurexy
© M 5 > Mun _ 91 0 | SL6 000°S9 OUB[ISAXOUISWIP[AYISW]AXIYO[ 24D ¢ ojdurexsy sAneredwo)
S w M NS 6L | v¥0 | €06 00€°ST QUB[ISAXOYJaUK( OUIIIE]AYIAWIP)SLE) p a[durexy aaneredwo))
@) w oos | = 0t V0 | LL6 006°0€ auepisAxoammoururejAdoidosip € ojdurexy aanereduwo)
- P>z 661 | €v'0 | v'¥6 005°91 QUR[ISAXOYISWIP(OUTUR]AIAIP)SIq ¢ a1durexy aanereduro)
m SP%5 M A~ €L LT | ¥90 | TL6 00L°LS SUBLISAXOYISWIPAYIOWAXIYO[OLD [ o1durexy sanereduo)
0S: > 5 g5 S¥L | SHO | L6 00%°68 sue[sjAjuadoroiatp(outiue]Ayo)siq 61 ordurexy
ss—- 4o s SET | S¥'0 | v'L6 002°s¢€ suefis]Ajuado[oAoIp(ounue[Ayia)siq g1 apdwexy
53 O w A 091 | €¥0 | TL6 005°0¢€ auepisifuadoppAoip(oururelfyis)siq L1 sidurexg
= Ny w a5z 01 vLL | V0 | 8L6 001°0S aue[isj&yuadordhoAxayoroAd(ourwe|Ayia)siq 91 apdwexy
>> >0fo= €1 08 | ¥H0 | SL6 001°9€ sueis(jAypydeuoipAiesap)sig(outureAyioun)siq ¢ T ajdruexy
L£ . 2NE88E3 68 | t¥0 | SL6 001°9% aue[isjAylaurAxatooLs(ourure[Ayiour)siq 1 sdurexg
>~ H cazzZ 01 | TL | ¥b'0 | SL6 001°0S SUE[IS[AXaYO[OAdIp(OUIIE]AYIIW)SI €1 djdurexy
zZ_ 2t <gmg 08 | ¥P0 | 1'86 008°Lt aue[isjAyIdAINg-1-(ourure[Ayiaw)siq 1 erdurexg
cal o %o 2 6L1 | v¥0 | S'L6 008°6t aueyisjAdordosip(outwre[Aa)siq I1 o[durexy
> _O LEE 3 <8 | v¥0 | T86 009°8¥ auefIs[AyIa[Aing-1-(ourweAylaw)siq 01 spdurexy
=<8 7Nzl 0LT | v%0 | S'L6 00C°0S SUe[s}A1uedofaAoTp(OuTIIe Ka)sIq 6 d1duiexy
occ>s50w0 unu 182-5/dd-8
o< ao ! =[S, wﬁ.& QBE 01/3 /3 | oo ANIALOE (D) weuodwo) ardurexsy
oS< . a o = TMA MIN A ad IH UouRZLISWAI0 g
°7288a>2°% b ATAVL
N ~0O

ZS8¥ o225,
+- _gn O=Do
(@ o> < o
AOZ T A ;~|

1 aZZ A .00 d




Z
mouv ©
OOV_R%
HOYA Z 0o
iO~-NO
—~_ 0O
OOIANW
©.89Zz
(@) oz
occ- 22
(© I
oc—-0Z=
(@) Z
OOVfNW
o002
OOVIVW
@) _
oO>—_0O .
OVIOW
na Do >
400TC9
) o .
NO>. - O
40V7®
to o2 ©
0~N70
dOO =
> 1 Zo
70n- +
ToO 10
o0 > m
N\)NVJMJC
SO®Z4h5
-°_>n
OOWan
WON-
. O
o0 W
o . ~40
imth
CcC O W\Il
On__./rU
>0. ©o
OOOlE
>76 .00

ON 3c

69
- S8l ¥y'0 896 000°SP QURTIS[AXIYO[IAD(OUTIRAYISW)SLIY, g7 opdwexyg
¥i 68 w0 896 001°CH sueisiAyiydeuorpAgesapip(oururejlipown)stq | Lz s[durexy
- 0zl PO L'L6 001°6% SUB[IS[AYISWAXSY}(OUTUIR[AYIDW)SI] 9z ardurexy
- 0Z1 ¥9'0 896 000°Ct suefisjAueydAxoyisw-p-ip-(ourwedylew)stq | ¢z sjdurexy
- GEl #°0 $'L6 008°L¥ aue[IS[AnqosIAIng-1-(ourweAya)siq 7 sjdwexyg
S 001 90 L6 0026t SuB[IS[AXI[AXayopAd(oururelAylaun)siq ¢Z didwexy
- 091 vy 0 L6 000°0S sueisjliuadorafojAxayopha(ourueidyioun)siq | gz sjdurexyg
I vl 0 9'L6 008°6t sue[is|AIng-)-1p-(ourwre[Ayjou)sig 17 spdurexyg
- 00C w0 3L6 000°CH Sue{IS]A1ng-1-(OUIRAYISU)S LI 0g a1durexg
7] uw 01/3 1 (w3 oM 120-3/dd-3
/M AL as TH | AuAnoe tonezuowAlod (0) yuauodwos Prdurexy
S HIgVL




Z5%90%¢c°
= o~ (o]s < Q
~o 0O ° . o 0L
O =<
Z2>. 0 O o
W_ n“u OO0" o
~“003v o
HVWONM_
> > o @) G
[
o >0 N«
o NU -O
0 7T 0Co
>, =~ =0
| O
Y2 o0
—>=202Z 00
wthOCT
n> —E_ o 13 SH0 £6 000°TH sue[is(ourueAyIsun)srend) ¢6 adurexy |
_w >Toz 5 0LT P50 T¢€6 001°€E sue[is(ourre[AyIou)s L) p§ aduwrexs
o .v,w 5 © ¢zl b0 €96 00T°SE sueisourwe[£doidosTip(outwre]Ay)aur)sLy £¢ ojdwexy
o_ _,O<o 1 0$T €70 1'96 005°0€ aueis(oururejApaiing-y)(ourureiypour)siy ¢s odurexy
O>_0 i a o Skl b0 $'96 000°T¥ oue[IS(OUTWE]ATIAIP)SIq(OUTWR[AY12)SIq 16 ardurexy
S5szd 5= ° 0S€E ¥¥0 896 009°6€ aue[Is(OUTWRIAYISTP)( OUNUE[AYIS)S I, 0¢ ardurexy
O~950-.° 0T 081 €40 796 009°6T ouefis(ourjournbostoipAyrad)siq(ourueiiya)siq | 6 aydwexy
Els-0>"] 8L 001 S¥'0 96 006°0S Sue[Is(ouWE|Aaw)siq(OuIe|AIng-1-1p)siq 8p Srdwexy
o~z m o | 8%l 01 vr0 TL6 006°6¥ SUE[ISOUTWR]AING-1-IP-(OUTUIR[AY)3)S 1) Lp didurexy
O_ o000 o 81 SLI 0 8'96 00Z°8¢ suejis(oururefAyiatp)siq(ourjoumboipAyad)siq | 9f sjduwrexy
OS5 1»wO._ 091 0 €96 000°L¥ suepis(ouTme[KaTp)siqourure]ing-1)siq Sy ajdurexy
O - w ©© 91 v¥0 Ts6 00€°€E Sue[is(ouR|AYIau)SH{ena) vy rdurexy
Ttod o <3 PvT 0 96 00¥"LY oue(Is(ouTUrR[AYaUI)sHEno) g ordurexg
O~o = O 189-3/Jd4-3
T ~oO0 O o UN uw 01/3 (/3 Yo Aianoe (D) wouodwo) ojdurexq
> _o- 023 /N IN ad IH uonezswA[Od
™~ owuwom 9 T1EVL
.Zo000°% "7
“So. 00" 2
o



ﬂkC_
T o
— o
v E3
Wk Z
kVOT
kaO
kan.6
YkVIh
-XVUX
Zz2 O. .
X O =
vw_on
> Z0nm
YWOOA
coOuw
YtOO .
o
meo-
o
~MOOM
> > 00
. wO
Z o OC
b7%00
L TG (@)
-7W0
W oo
YJWUO
g =z
TQWNW
7WMO
~0=
< W~M
°Cz
TN
3% 05
NWHM
cO= =
©5*%8s
© X85
JDOXT O

1L

- 0ST vt0 TL6 001°1¢ SUBIS(OUTWIRIAXSYO[IAD)(OUTWIRIAYISWI)SLI) 29 ojdurexy
- 002 0 L6 000°1¥ suepis(ourjoumnbostoipAyiad)(outure[Ayio)sin 19 ojdurexy
€1 SL 710 S'L6 008°T¢E sueyis(ourjoumbostorpApad)siq(ourue[Agieun)siq | 09 ddurexy
- 081 0 €L6 00Z°Th sueis(ouruefing-1)siq(ourueAy1oun)siq 65 ordurexy
- 081 b1 0 L6 000°9¢ SUE[IS(OUIIB]AXSYO[IAITP Y OUNBIALISUI)SLI} ¢ ajdurexy
- 0€1 10 L6 000°1€ aueis(ounueffusydAxopow--rp)(ourureApaunsin | /¢ ajdurexy
- 091 t'0 1'L6 00S°LE suepis(ourwe[Ayiatp)(oute[Ayauns i, 96 ajdurexy
U urur (o 1/3 /3 0p1M w&M&.WKM%&: s (1) wauoduron) opdurexy
/MIN N ad H UoNRZLISWATO ]
LAT1avVL




S: U NO
~0'0 ~0
7

In

WWWWWWWc o0 O- moo p OO0 pp 00 GO O

AU
OONN bOV V7d

'"'b N7. Co'CU UO¢co
Y YCoen Y\ONOOCONOWM VI kn

0.
H"--~"0 000 00 b O Oco

00 [~
700000000O0OOOX NNNCNON-"ONN C

N 0OOOpDOO G

LL P. R C-.

ti

3HY-19 p E ti

in.
N~ O -'

7 Md'

Vi Md

(43

6L 161 b0 L6 001°LE sue[is(outure[Ayiarp)(oururejidord-u)(ounueAypaunsiq | 4/ djdurexy
'8 0L1 ¥v0 I'L6 00T°LE sue[Is(OUTWEIAYIAIP)SIq(OUTUIRAYI)(OUTUIRATIoUI) ¢/ drdurexy
81 6 €970 1'96 005°0¢ sueis(jAjoumbost)siq(ourejAdoid-u)(ourwejiyour) | z/ o[dwexy
66 00T 0 L'96 000°C¥ aueyisjAyis(outureAing-1)(ourmejAdoid-u)(outurelAyowr) | [/ ardurexyg
891 S0l 0 96 009°TY sue[isjAng-1-1p-(ourueAdoid-u)(ourweAyaur) 0L o[durexg
1021 6 €0 TL6 009°S¥ aueqIs[Aing-1-1p-(ourtreAyra)(ouruwre[Lyjaur) 69 2durexy
01 051 $H°0 796 006 0t aue]IsjAyie]Aing-1-(oururejAdoid-u)(outure] Ayt 89 sjdurexy
88 001 bp0 £L6 006°€Y aue[ISTAYIRAIng-1-(OUTE[AT}2 }(OUnEAY}oUL) L9 ardurexg
701 s6l 0 196 00Z'8Y aueisjAjuado[oorp(outurejsdord-u)(ourureAyiat) 99 ajdurexy
€01 SOl 10 1'L6 000°6% sue[isjAjuado[dAatp(ourweAya)(outurejAyiaur) 9 adwexyg
6 681 b0 TL6 00¢°cy aueqisjAdordostp(ourureidord-u)(ourweAyiour) 9 o[dwexg
8 081 0 9'L6 00v°9% auefisjAdordostip(ouitre[Ayia)(OUTLI[AYIaTL) €9 ardwexy
uy | umuoiB | wB %% amg.wﬁm%w s (5) 1suodon oldurexg
A A ad IH HOTEZIBWAO

§41dVL




0>

N

)

Ny>>U OOO0 00000000 O0O0O00O0O0O00O0ODODOO dmMONO* OV'i
"OMo0" oo MOvlI CNOt- hat-" t vevd 77MMM Oa 00 OON H-~Yy
0.-4 oapoaaayouo vppvyvbobofl ..+ 0.COCOCX
rywv-. Op.C Cam s"C-" C>a 0O o' OOSroAQ a) aaa a'

~r"i nC O 0 OaNv CpOnn.S" OptC CCGG,~ C.CG vaoGG'J
Md VI\IONOOaONM7o0, a~"c a~'. o0 aga a agag WX X X k k

X X

The molecular weight distribution was measured only for polymers prepared in
Examples 13, 15, 16, 21, 23, 27, 31, 32, 46, 47, 48, 49, 52, and 60, and Comparative
Example 1. It can be seen from the above results that polymers with high
stereoregularity can be obtained in a high yield and excellent hydrogen response can be
obtained by using an aminosilane compound in the polymerization. It was also found
that some aminosilane compounds can broaden the molecular weight distribution of the

resulting polymer.

INDUSTRIAL APPLICABILITY

When used as a catalyst component for polymerization of olefins, the novel
aminosilane compound and specific aminosilane compounds of the present invention
can highly maintain stereoregularity and yield of the polymers and can exhibit excellent
hydrogen response when compared with the general catalysts. Therefore, owing to the
capability of reducing the amount of hydrogen used for the polymerization and high
catalyst activity, the catalyst is expected not only to produce polyolefins for common
use at a low cost, but also to be useful in the manufacture of olefin polymers having

high functions.
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WWWWWWWWWWWW The nol ecul ar wei ght distribution was neasured only
for polyners prepared in Exanples 13, 15, 16, 21, 23, 27, 31, 32, 46, 47,
48, 49, 52, and 60, and Conparative Exanple 1. It can be seen fromthe
above results that polyners with high stereoregularity can be obtained in a
hi gh yield and excel |l ent hydrogen response can be obtained by using an

am nosi | ane conpound in the polynerization, It was also found that sone

am nosi | ane conpounds can broaden the nol ecul ar wei ght distribution of the
resul ting pol yner. | NDUSTRI AL APPLI&ﬁﬁékHTY When used as a catal yst
conponent for polymerization of ol eri ,Sthe novel am nosil ane conmpound and
speci fic am nosil ane conpounds of the present invention can highly maintain
stereoreqgularity and yield of the polyners and can exhibit excellent
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pol yneri zation and high catalyst activity, the catalyst is expected not
only to produce polyolefins for conmon wuse at a | ow cost, but also to be
ruseful in the manufacture of q&eg%ﬂH@pi mers @?ying hi gh functions. 73
CLAIM5 1. An am nosilane conpound represented by the followng fornmula (1),
R 2SI (NHR2)2 (1) wherein Rl represents a linear or branched al kyl group
having 3 to 5 carbon atons or a cyclopentyl group, two R s being either the

same or dif&&he e n bkt liﬂe%PBPlﬁﬁﬁgtéd%llﬁyg?rgﬂ%lha%?gﬁo ??a@d&n%&% ordf oup. 2.

The an1n05|§ane co ouﬁ?gaccordlng to c

o7 oty 3EIeNS] SYL6IRENY bl ey ) SERINARIACLY RERRrABNL 31| ane, or

bi s( et hyl'a t-but A catal yst conpone or pol ynerization

of ol ef i NgmeRIESSHE &b &&i®. f ol | owi ng

2. The aminosilane compound according to claim 1, which is
bis(ethylamino)dicylcopentylsilane, bis(ethylamino)diisopropylsilane, or

bis(methylamino)di-t-butylsilane.

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

formula (2),
R7,SiNR*R®) 4. 2)

wherein R® represents a linear or branched alky! 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 aralkyl group, two or
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formula (2), R3nSi (NR4AR5) 4-n (2) wherein R3 represents 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 aralkyl group, two or nore Ras
whi 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 thereof, a vinyl group, an aryl
group, or an aral kyl group, tmo or nore R4s which nmay be present being

either the s r. different, resents a L.i Lnear ar ranched gl kyl
group haviRF & St¥ridhmey B P de R Be gaame gt dif 5?68&6{ G G et v o

RSS. whi oht %%'gw%rai‘i%wa%bﬁ ee FomdriohenBhTprdos B R tg%ﬁepgifoaﬁés”ﬁéi

bond to for n nis O or an integer from1l to 3; and at |east one of
t he NR4R5“§?§%B§ g%égog%condary am no group. 4. The catal yst conponent for
pol yneri zation of olefins according to claim3, wherein, in the formula

(2), nis 2; R3is a linear or branched al kyl group having 1 to 12 carbon

'atoms or g ©YClBELIH s 8h e 1 95, B AofBSr MOR SN RSORISRSHT Pel g

ei t her sane” or ogen At i's’a linear or

branched ahisdl 87 MRomRY DG s £ %03 FRAPR AR oot HSp 384 st sgomponent
BlRd syl gibup 7

f or polynerlz ifon- ot 'ns aécor ern, e fornul a

R {sﬁgﬁ%ﬂ%%v@ SOl 8 i oo

ei t her | o} b ﬁﬁ]& i near or
branched a kgi/@%Fg{%gé fta}\%qlrlﬁgth{dﬁg %&ggir’ E%ﬁkatgg{r}é&%gm g?%%t bonponent
for polynggﬁ ?lh?@cﬁ%o?&@ﬁkns according to claim3, wherein, in the fornula
(2), nis wo out the four NRARS groups are perhydroquinolino groups

or perhydr0| soqui nol i no groups, or one out of the four NRARS groups is a
secondary am no group wherein the R4 is a hydrogen atom

5. The catalyst component for polymerization of olefins according to claim 3,

wherein, in the formula (2), n is 1; R? is a linear or branched alkyl group having 1 to 12
carbon 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
perhydroquinolino groups or perhydroisoquinolino 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),
R¥wSiNR'R) 4 2)

wherein R? represents a linear or branched alky! group having 1 to 20 carbon atoms, a
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7. A catalyst for polynerization of olefins formed froman am nosil ane
conpound as an essential conponent, which is represented by the foll ow ng
formula (2), R3" Si(NRARS) 4-1 (2) wherein R3 represents a |inear or
branched al kyl group having | to 20 carbon atoms, a 75 cycl oal kyl group or
a derivative thereof, a vinyl group, an aryl group, or an aral kyl 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

b | oal kyl . deri i h f, i nyl ,
AN R A AR N AN IO R
ith th di f te R ts .a li d al kyl
o e RS e BRI o Sl S RRRTRC,
th f, i A | . { R5
(her ol Rgtih o858 Rk ool ncRle A A CUg i o P
to form a,fl g, cﬂ:ldaikég gﬁdélg%? a'ddliARk tﬂérg&f‘, %_vfn&l @rgyg,lnaﬁ,llsa?&lféorcr‘?&g%f Qe of the

NR4ARS5 groupsisa am no group. ol yneri zation

‘of ol efi ”iragﬁ‘}gg%ﬂpftg@gﬂr%@re 4§fbhicﬂn¥ R phddent l?eﬁx%&ﬂﬁfgjecs%te%k Qe frROnesi um

titanium h an electron nor: conpo an or ganoal um num

conpound {e : i am{iga ( ein R6
'representg'gﬁﬁﬁﬁ@§ﬁq8$%ﬁ%mﬁg%ﬁégﬁgyg%oép%ar o%kg%%ﬁggf t&@gf@%%%%gﬁg

hydr ogen : {00 t tisfying
the for w%ﬂﬁgg%ggﬁl%gg%%@hepgggé}ggﬁ a(F:lo _l%ne_ﬁf ﬁ%%‘c%rrg% lrl%'H{t??éqgvﬁé?one of
claims 3 bR Svhidmas 8k %kéééﬂt teRly RAEMABEAEAL! @fferht; ®Wehi RS nidGRdI Ng O
claim8, wherein the 5solid catalyst conponent (A) Is prepared by contacting

(a) a rragﬂﬁf%hﬁr@rﬁfgzrﬁwaﬁa[{mege@fr&ﬁtm\a@wat 1edst B SO AR*AE gfeRpPRYNd, and
(c) an electron donor compound. 10. A process for producing an olefin

pol yner ceofBhdayy @lgir{@p%ryﬁ@ri zing olefins in the presence of the catal yst for
pol ynmeri zati on of olefins according to claim8 or 9. 76

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 (a) a magnesium compound, (b)

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

10. A process for producing an olefin polymer comprising polymerizing olefins in

the presence of the catalyst for polymerization of olefins according to claim 8 or 9.
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11. The process for producing olefin polymer according to claim210, wherein
the olefins are propylene. 77

11.  The process for producing olefin polymer according to claim 10, wherein the

olefins are propylene.
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