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DESCRI PTI ON AM NOSI LANE COVPOUNDS, CATALYST COVPONENTS
AND CATALYSTS FOR OLEFI N PCLYMERI ZATI-ON,—AND -BRGEESS - —
FOR PRODUCTION OF 5 OLEFIN POLYMERS W TH THE SAME

aninos ane compound, par 1 cular 1y o tovall AN
or ganosi | i con conpound whi ch does not include-an-Si-0OR

bond which was 10 i ndi SPERSROPECARS an ol efin
pol ynmeri zati on catal yst conponent used in genera
technologies a catal yst cpnponent and a catalyst for

p nerization of olefins in nm nosi

éMJ%&Qﬁ{&ANE GOMPOHNY S %Téééfs'iéf @@MP&%@NES ri’gN BI%TALYSTS

po ners u5|n t he catalyst caonponent and t
M%&MD&%@EW%%&O@W@MF

contalnlng nag donor

compound, and gﬁﬁgﬁgé’ \gggggggﬁﬁggﬁﬁ% ents used
for polynerization of olefins such as propyl ene has
been known in the art. A |arge nunber of nethods for

Izl or copolynerizing olefins in the presence
nghﬁﬂﬁﬁiﬁhggp for olefin 20 polynerization conpri sing
t he .above s

(e SRR i FRERIISR B AR B o

ns P ARS8 EaRE al%h*tcé’ﬁ%’g%cunen#r@rgu@‘)&f’%d;w&%ﬁss
mﬁfs&prgﬁﬁe s a feﬁﬁ?)ok@ﬁerﬁ%%{ﬂ@ﬁ%ﬂt @QmPJ) 'tﬂsced%gp B d-hyr ee

nor e car a catal yst rising
teaufb%g?ésn QEE@QSMOH%)OH&Q%@ ly lémal:)@m‘&) B8 mefizatt dnddt dfns in which

compound, 5 organosili"con conpound having a

thSamiidsil RN nhfouHg §hisc i WroceBE for BERIUE %@eﬁﬂmma% using

are not necessarily satisfactory for pro ucing highly

the bebBef @gnfoaentRoldYkessalyst. a high yield, inprovenent
of these net hods has been desired. Patent Document 3

(JP- A-63-3010) proposes a catalyst and a nethod for
pol yneri zi ng propyl ene. The catal yst conprises a solid
BASKLGROUNIDABINnent , obt ai ned

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
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
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.
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by processing a powder produced from a di al koxy
magnesi um an aromati c di carboxylic acid diester, an
aromati ¢ hydrocarbon, and a titanium halide with heat,
an 5 organoal um num conmpound, and an organosilicon
conmpound. Patent Docunent 4 (JP-A-1-315406) proposes
anot her catalyst for olefin polynerization and a
met hRederft &Yocpmeytrie@IPzA63-3011 8f progosen atch@lyst @sleroethod for
this catalyst. The catalyst for olefin polynerization
pobomenidisgprogylsot.i dlhsaatalyss eoropiise pentid prtalysircemppyent, obtained
causi ng a suspensi on I|qU|d cont ai ni ng
bycreedssing aagivest prafeasd from adialoryipaenesiug, amaresytc digarboxylic
contact with titaniumtetrach] orid reac t he
acid dis &Rk PBAOMA ihyd Wthorpr%pﬁéﬂit@luragah SRt H*F%ean and
causlng t he res#]@{Iaa solid product to cone in contact

org;:n}(qar ‘E‘i“?‘a\??icﬁmpo AR Srerpe i RE e ence of an
or oo geanh b PP barop et Bl alli f‘%skfﬁn

o A5HE o AT LB Bl
l?er m,tti st e

e%ﬂ.h/sﬁ 5 nxgoallg%rr gcgymFré%at gmgrlseﬁ, 2 soilgh Fta? St con] og;ent prepared by
caugn?glgﬁgk%lgm18191|dr93ngtra§1%%5§g{hﬁ%m%éﬁégﬁm Cf{l}?laa%)lﬁ I%f%/e%&?neot%
co‘hﬁé @ C%B{agt w H'ﬁ'ta\‘l d.fn? te%ﬁﬁl@ﬂdap %a’éﬂﬁ% b Msio gﬁm%lt}hphthahc

or conti fue n’pro enment Suc

a&@&ﬁbﬁ&é ang Qau-gh% tRO}XIRS PP 9@(9 td §brﬂ9 it %Rt with titanium

catal yst's are used in a variety of applications

tetrAcH168TE thOpRRG O LAk TAbELERe, A8 oY@RbALRSIAN Bompound, and an
househol d el'ectric appliances, containers, and i | 5.

orghRsdideheetpbendar € nmanuf actured by nelting pol yner
powders produced by polynerization, pelletizing the
nmel t At ofdheyabere-desee bédganery) tdcheolpgiet béve attaimbd centaml mstifs in
usi ng various nolds. In manufacturing formed products,

ingaoving ghtalytiy actPgtyl ta thyeexpend dfip¢rsithipg idmpentin®witheh dshrgmoval
or the like, nelted polyners are sonetimes required

step faraomoting leatelysi widyes(sueh as ehlering andetitapm) from rformed polymers
particul ar, faor the urpose of cost reduction in

imprAving dhaiyield gt sterepragiln Plymers epdHBaproping ckrabHiy P§??éﬁﬂyﬁc
to.be used as g 2 vehjicle materi nethod

ags PV JErIAg p%lyeeﬁaﬁrtwer ONEXEF, é\%ﬁ@ djewg{l FoE Gantng 8f or
obtai nin olefln based thernDpIastlc el ast omer

mememmg%{ sichafelalystq to as "TPO') in

The polymers produced using these catalysts are used in a variety of applications
including formed products such as vehicles and household electric appliances,
containers, and films. These products are manufactured by melting polymer powders
produced by polymerization, pelletizing the melted polymer, and forming the pellets
into products using various molds. In manufacturing formed products, particularly,
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
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a copol ynerization reactor, and obtaining the TPO
directly in the polynerization reactor w thout adding
a separatel y-produced copolynmer, that is, in so-called
"manuf acture of a 5 reactor-nmade TPO by direct
pol yneri zation", a nelt flowrate of 200 or nore is
demanded in a honopol yneri zation stage in order to
veghide orerial, in aished qpociucingvd ¢cdpoymehigim aredunt fiksovequaedfor
and to ensure easy injection nolding. A nunber of
olgttinitiges dlefin-based dwgwoplhgicrdstorh¢rdhercimpdenthfernsd to as “TPO”) in
mai ntai ni ng high stereoregularity of the polyner have
a penslyngitretiomicapior, 2od Phiainieg thefIIPéi\dlmtdé gy e ol ynatizpéenigactor
on the nol ecul ar wei ght of the polymers. |n industry,
wihelr ageing aseppsrelyanrpducsd gapplrgen thapseByroaallgd | ‘gapufactire of a

regul at or for(fol mers _during pol neriza%ion of )
regeigp{nade 6PO by digsplapqlyragrigatian” 2 m%%%é%wa%rsﬁ 24 0rgpore is
hydr ogen

js wusually .added to produce, | ow nol ecul ar )
ASTRATGRE TP PRV RERAEGR A13HE HHOTHEN P PRIGYRF F APished product with a
However, the antity of .hydrogen, whi ch can be .added
high it A4 Pt E RO SESYT SRy IRECHST MBI o (L RUTgheraf ghudies to

: is linited f h f_safety. d
A e o B DR eyt BT e E S g SHmbihave

b%%h%@?éﬁé%F'°”’ the partial pressure of nononers to

yIMeri zed has to be decreased, resulting in a

decr gas el %oWﬁ%ﬁ%@W&{%md@@ tHE %Pg%}zﬁr h@{gﬂ?of’"ﬂﬂ? Bgé/mg?s.

e
hydr ogen al'so bri em of” cost.

Ir{zri‘ng%xgl, ﬁﬂl&%%ﬂ'ié" A R % ﬁglgcgigt g«?%gﬁ%gﬁﬂ%? fFordolyirs

4-16662) Pproposes a ucrng a

RN YPB MmO o Pprldb@iendTe ! Th thik H¥dndt & 1aRB qué}g&iﬂ ofh hydrogen is

stereoregul arity by using a conpound shown by the
udRANPUiEdSH bR SIONRABR: ulaf&eht 83y S hati@pRME ekt Blow rate.

pol ymeri zati on of ol efins. However, because these
Howlehadthe guanthpdf nekegnarvhitly cadid aidad tsdinyitddoreclas ipeabiry

sol ving the above problens of TPO production by direct
rgslapoeof thatdaotor is lipited/fontret sak@6f saffety.hese net hods has

been desired. (Patent Docunent 1) JP-A-57-63310 @

( O aimerfler to Rdd e argedrannviahef IMdragen An Sapog pBase pobimgrizgtion, the

3 (Patent Docunent 3) JP-A-63-3010 (C ains) @ (Patent
p%@mfgwpreégf mgnmomers tgl@m@r{lngﬁ hgg 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
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
of these methods has been desired.

(Patent Document 1) JP-A-57-63310 (Claims)

(Patent Document 2) JP-A-57-63311 (Claims)
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(Patent Docunent 5) WD 2004- 16662 (C ains) Therefore,
an object of the present invention is to provide an
am nosi |l ane 5 conpound, a catal yst conponent, and a
catal yst for polynerization of ol efins capabl e of
excell ently maintaining stereoregularity and yield of
t he pol yner and capabl e of producing ol efin polyners
(Hagont Pgcaméntdh JTARA-63{3000(Claires)wi t h a gi ven anount of
hydr ogen (excel I ent hydrogen response), and a nethod
(meﬁﬁbomn@ﬂﬁgJBﬂﬁdkﬁﬁﬂWS6%hym§r usi ng the catal yst
conponent or_ the catalyst. 10 DI SCLOSURE OF THE
(RareweNPParenty) VR0 1e0odtErEss, the inventors of the
present jnvention have conducted extensive research.
As alhasiore anoRiect phiem PESE ARNFELRR $IBPETVALF 2 Hipgpilane
al kyl am nosi | ane conpou%d whi ch _has a secqonda m no

cIPRARd. BEAtalECoRpORFILRIPCAR fol PRl FRATHAUP K Sl pscapable of
S R N
PR Al B e R RE S SR 3 bl Gt ot
S R A R G B I
u§ifl Helta LIRS (P e ki catalyst component

C risrimg magnesium trtantum a 20 hal ogen, and an

el ectron donor conpound, an organoal um num conpound,
and the novel al kylam nosil ane conpound having a

D§R§95§U FYeineVESTIONE suitable than comonly
nown catalysts as a catalyst for olefin

pol y¥eSicE dlrt@hstadde8SBe frivestbRAST thd ¥ nt BfehtPort R&/e conducted
conpl etion of the present invention. Specifically, the

extBNEVY fe@dtirdhl) AW OMbEIEShaRmvaitbRosld dseoveRAROMVE]
represented by 25 the following formula (1),

alRY G §INHEZDS) cotnffclind whisthiersel sacdidaryeypiies griup, butlhanaasi-OR
branched al kyl group having 3 to 5 carbon atons or a
baydtirsifentd/ thatythinugmutonod Rasnds deergkreivirhasra wsaful satatysiozomponent
different, and R2 represents a methyl group or_ an
fastogfin pplpogrization (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
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

the following formula (1),

RLSI(INHR?) , (D)
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5 The present invention further provides a catal yst
conponent for olefin polynerization represented by
the following fornula (2), R3nS1(NR4R5) 4-n (2) 10
wherein R3 represents 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, two or nore R3s which may be
present being either the sane or different; R4
whemsiteR erpeesenthy Hnergen bandmd adkyll igregrhagingGr tarfcdagsbratéays or a
group having 1 to 20 carbon atoms, a cycloalkyl group
cyslopgniyé giopat iweeR sthemgeitherghe panyd orgdifersnt. and Bf yepresentap,
or an 15 aral kyl group, two or nore R4s which may be
mghed gioup 9epmethel grAWR- t he same or different; R5
represents a_linear or branched al kyl group having 1
to 2&heBreBHY inveahen fugther poYideky Fatalyptsgppgpeny for olefin
derivatjve thereof, inyl group, an aryl group, or
PelymSHZALeR reRf PSSt Fd Hivile IHI0Vast ©TRBle i ch may be
present being either the sane or different; R4 and RS
may bond to formaring; nis O or an integer from1
to 3; and at |east,s0 i,s£he NRARS groups is a 20
secondary am no g#%&%ﬁqgﬂg%bFesent inJZ%tion further
provi des a catalyst for olefin polynerization forned
from an am nosi | ane conpound represented by the

BB BRI A B0 S RO B B, o
[ eyl i
BB 0B BUOD: ) o3 BP0

gfuBURvo G s ThRURnayHe [#BseRl iKY Lithed iRUAme OMifRrent; R*
nore Ras which may be "present being either the sane or

rébrdsb ek @rhtyélrogén atoP b BHERS bAanBNH AR FrAipHBvirg 1 lo@edarkdn
branched al kyl group having 1 to 20 carbon atons, a

atoyl 9 aydiydikyd genip @k derideiviethdreofta Vgt gohp, @ arylnptbup, or an
group, an aryl group, or an 5 aral kyl group, two or
araiivye gRdp, ol @mora R behjzhessrite freiengbatiig kidrer theesaswe different;
ifferent; R5 represents a |linear or branched al kyl
Rg repugsehtai limgarlortbwargbed aklagnoun kaving htocabeanednkatbms. gr ayaloalkyl
or a derivative thereof, a vinyl group, an aryl group,
gEuP R agiervaie tegrenipa vinwherewp, anerd erRE, aharcarakied emep, two or

present being either the same or different; R4 and RS
%?Rbso\ﬁ}alch 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
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,
R’wSi(NR'R®) 4.0 @

wherein R? represents a linear or branched alkyl group having 1 to 20 carbon atoms, a
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to formaring; nis O or an integer from1 to 3; and
at |l east one of the NR4AR5 groups is a 10 secondary
am no group. Moreover, the present invention provides
a process for producing an olefin polymer, wherein
pol yneri zation of an olefin is carried out in the
presence of the catalyst for olefin polynerization.
cydhalkyby®lip afmh dasvatiaa ehecanfpovingl @ndp,taheryd peaipf bean aralkyl
am nosi | ane conmpound of the 15 present invention,
groye two o choasR 3 whitlamagthe pogspuirteintg dither tieshing or different; R*
pol yneri zati on, can naintain a higher
regiesgnén byylrbgeni atgm anlinagr ef blramhedhlékyg stopirdavingdrio 20 carbon
commonly used catalysts, and can produce a pol ymer
atprag arfgcéaﬂqybgrone Pt a dersvgtive therggft mviaykgravy, agmei sioupepr an
added hydrogen (heyeinafter referred to as "hydrogen,
arglkghgiauR tyo OTREFER oy which wiay e presertReinggithsr hesgme or different;
educi ng the ampunt, of hydrogen used faor the
Ri@pgﬁﬁm %iﬁl% T Srgchey '41#% 4 e‘&wgf@tl t9A0i spriop atemg a cycloalkyl

i & i LB S M Sl B P A Ghb oo

bR e B AR B P g o
g s R i ha et e R BRIt NRess B s
Seﬁiﬂiﬁﬁ}%ﬂﬂ%ﬁg@ on. 6 BEST MODE FOR CARRYI NG QUT THE

xanpl es of the novel am nosil ane

co nplgllé%vglfd tlﬂ&{}ﬁ(@fﬁﬁﬁ@&tioin%@\naés%d'o?&g m}%&ﬂﬁing an ol%%n

represent e above-renti one ormul/a (1) Tcan

pMEN WARHi:PSoly RX 3 HBbR S f b BleBRfis carried out in the presence of the
bi s(et hyl am no) di cyl copentyl si | ane,

1S4 VIR AP EdiasieRr opy! sil ane, 5 and
bi s(met hyl am no)di -t-butyl silane can be given. The
pr ocehsndwel asinobildsicampguidiendaie amsiflcameinositipe uttipadnd of the
the present invention is explained. A primary am no
presayp divedtie ethen ssautetshaydatahy sh eoroporenhipr atwfimepolymexization, can
solvent is prepared in a flask under an inert gas
maintais pihégher starsotelgelantl andryield af e glolyaner shaneqomraondy abddy |
et her, toluene, or a mxture of these solvents can_be
cajplysin . angisen podeest apdlpnepavprrakigh meltflow rag withg sew|agmpunt
to -50 to 10C, and an _ether solution of a .
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
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
Figure 1 is a flowchart showing a process for preparing the catalyst component

and polymerization catalyst of the present invention.
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commercially available Gignard reagent in an anount
equinolar to the primary am no conpound or a
hydr ocar bon sol ution of alkyllithiumin an anount
equi nolar to the primary am no conpound is added
dropwi se to the cooled primry am no conpound
sol ution using a dropping funnel while stirring. 15
BBRST evOD&ENTDR G ARR BIN G I 0 TOINNSEEN AN | on, t he
tenperature is gradually increased and the reaction
i s césekxanplouof the nowa aerisdsilhgurosnpmund of thepegsantuineentibn,
40C or higher. In this reaction, one of the hydrogen
canprmdefeprdsentpd byrifreyabare-mentienaddaveyla €0 can be miyeornd ps
to forma respective nmetal salt, whichis in a slurry
exgmples qhﬁreﬁﬁgﬁs(gqhy@mlm@ﬁgzylcomyl’sllaéle, bis(ethylamino)diisopropylsilane,
di al koxydi al kyl si | ane. conpound (herei nafter DADAS
m@UWﬂ§ﬁﬂ@¥mP§mﬁ*§§E90%5“9Gm}W3&V@blvent and added to a
flask equi pped with a stjrrer under an inert gas : :
at mos phiioesss fayntispigingdhe e o qomgouets® pseent jayention
.exanples qf the solvent for dissolvi t he DADAS .
15 d, %aPTEW pRiRg ¢Reppound ghch) gymethylprne of SHhyianipg e
an be given. Xt, while stirring,the DAS conpound..
slfy Y BRPAENR RN ApIET oG g7 FHRPSPHSHT ek HAE Y1V hed pcli
repared . abaove i s added.dropw.se thereto under_ an
ofRrER Al 2R T EOE iRy e bShEh S ke R ot
. . . I ot . o
slhide ikl the B cBFro SHBALCIMATLER: hitplo 6
. I .
oI Bl ORGRAIRMER: FR bl cdifolal @TREpARHERmino

c%a@oﬁﬁ\@ haly dRRMbSn 3bluftorl of ARPEIALH 1S aPim Qe eQlinttI NS khe

er the reaction, the generated solid conponent

pRRABRY ArSind GoRpARIEis addddibpiRisk fo BERBsIAE BAmbFhihB@ompound
solvent by filtering under an inert gas atnosphere or
sélytiéh aeng 4 diopglg feepdmile otirrmgocess, the solid
conmponent is washed, and the wash liquid is added to
t he @dleutiroplepan of the droplwasesalditiont the derpparante is gradioaly
solution 5 portion is evaporated under normal pressure
insreagerband the thactéeh iscemisdoat fon several hepts agatempsraterepidpeC or
and the main reaction product is purified by reduced
highes s Jn thigifeaetian, apg ehthe hygrasen atemmp of He PABWRaREISHLS epfwgrted
reaction solvents, hydrocarbon, salvents such as

(Y8 Btk kaffem HrEpResHEs malisaie xRS 1R HUHY K8ty B arapbfuations.
Nt B0 DI B P AR F NP DS BRI GS diseolved
irggtaq &én}t greuﬂ@%%ggg aiﬂglglptt:ci]ufi}i);?e%t\i/ialna éjtlsrirer %nglervgt?llirlxé&( gaosvawt]mosphere.
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
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
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As the catal yst conmponent for olefin polynerization of
the present invention, a conpound represented by the
above-nmentioned formula (2) can be used. The
am nosi | ane conmpound i s a conmpound having a nitrogen
atomdirectly bonded to a silicon atom In fornula
(2), when nis 1 or 2, R3is preferably a |linear or
telipercire df 46°@bkyighgr olftehtneiresgtidn tthe géhecaedamridatoarpenent
a cycl oal kyl group, two or nore Ras which nmay be
cpnpseng a betalglkokidees saphmteslaingm dhe solviehebehilteritRduridsr an inert gas
preferably a hydrogen atom and R5 is preferably a
atmiqsplagre oF bhe aersribgabierytation pigpessathi aefidicaspentis bshed, and
atons. Also, in formula (2), when n is 0, two out of
therwash digidNRagERdgp g 108 NeFtidrer aﬂ%woldfﬁaq qoyneRERgn the solution
groups, perhydraoqui nolino groups,
PORHIOR P SPSIHS HGFT PRITGH BFGERITe erunéﬁ%reemed@ﬁew@ ip @ {15y gas
NRARS groups is. preferabl . Sec
aRRSPRT R nﬁé Reamaiereson pradust ISRy i 6@ i Fesiigd prp ufeo‘f ﬁte}iaélon

cl oal k) erivati s a, c oa
q&l}%ﬁ;'tb@t a %s@?‘i%@ﬁ‘? re&ﬁ‘b‘ms XV&“ 5 Bydrp r{’%solf ents Such
cIo

C)éql%xéé%u Eét:"”tﬂ%utag hé 8F8 xeélgsggv&%t %fﬁtg e ghove-mentioned solvents
g%%ﬁe Ub% ItUt ure ¥&1e ob?aD te¥1| S8Bné ggrp ourldq:I d%%rmmed

es o e am nosli ne CO

bigfeﬁﬂﬁ%%% PR e i = 2
(al k s":m% &R% g t%l}ﬁ)ébﬁéﬂf }f&EH {ﬂr{'{ ﬁdl;{llﬁ%atlon of the present invention, a

(alk am no I cycl oal ane

c&xﬂkglyr{daﬂébﬁ%ﬁéd Wﬂils Q%%yr'né‘ﬂtio%@& forfhula (2) can be used. The

kyl am no) (di al kyl am no) di al kyl si | ane,
aﬁ@hd@ﬂh@ﬂdﬂ%dﬁ & Kydrpun@ hehisy & hRadgkl hon difestly bonded to a

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

shicef aloky| drifere)d K)) wial il kot 25 RP @ngreferably a linear or branched
bi s(al kyl am no) di cycl oal kyl si | ane,
alkys g haaing i ad (| dicabky b@msoo palydphlkyl gioep, two or more Rs which
bls(alkylan1no)(d|alkylan1nf%cycloalkyIS|Iane :
iy (bel pgsentnyaeg) elthet thglsgink andifiesnt; R" is preferably a hydrogen atom; and
Rg (al kyl am no) al k IcycloalkyIS|Iane i
iif prekeyatdyrh hioyaios Qqnghﬁq@k grcaméxavmg 1 to 3 carbon atoms. Also, in

dl(cycloalkylan1no ) di al kyl si | ane
yeDouhsr irfl ﬁ\w araf %@@%W@ giopghare preferably dialkylamino

gfdclfq(pg,{lgrlp? | é:ﬂ)%ll gZ(c(gj}]llpgy (?rg)%gxyla}llls’olqhmoﬁno groups, or one out of the

f%uFrl ]\?lgﬁiﬁ/ é&ﬁ@ﬁgy%?%&lgglsg%ggérly Sitio group wherein the R* thereof is a
hty{h%o% IB‘Z{W ?Mao@g’l E L3 qa@wz ’derﬂ?tive is a cycloalkyl group having
atsgt)étgﬁd 9 (# &%ﬁ%%%&ﬁ%ﬁ(gﬁ%&b‘éy u?ed cycl%pentyl group, an

alkyl-substituted cyclohexyl group, and an alkyl-substituted cycloheptyl group can be
given as examples.

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

(alkylamino)alkyldicycloalkylsilane, (alkylamino)tricycloalkylsilane,



tris(al kyl am no) di al kyl am nosi | ane,

tris(cycl oal kyl am no) di al kyl am nosi | 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,

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
(dkyd{ra ol (dédl kydrainb jidglky1sil alek(al lgtanmad X dlalytamino)dicycloalkylsilane,
tetra(al kyl am no) si | ane,

bistalliyddrkinlogdralplsdiarel kig(adeyilanaisp)adydsycloalkylsilane,
tri(cycloalkylaninoédlalkylan1n03|lane

b alkehilarniop)dien ohas kil i hk;hl%mkmbmq}ém@lkylammO)alkyISIIane
di al kyl am notri (al kyl anlnoé5|la

bu;(a(l@rlkrymoé@wéltxlftrume ypleplkyaHanes dkaknsminmdiglkykilkys, ani n
dt{iﬂé‘&lawlllQ)%]tlth@t"FlP%l{(ﬂaﬂ%r Ak dreEgidiesioaipldlangl kyl ani n
dapx G TSI iersloahsyiepelierleyelgalplsiane, en.

B R Par TR are ST ARGl R, opet !
%@% I

t.= but |Ian

s A R Al %&ﬁ%&@ﬂ SFigpE0ftkytsitane
aleg <§18‘ Eglla oﬁéé; Eq\égl(ygﬂ %Alﬁ)(lkﬂ‘h%)?lan 3
Sl SR L B o,
b@(ﬁ&ﬂk faﬂﬂ%)gﬂgﬂlmirhfﬁg s(laﬁéﬂdia@@lﬁ%% rlﬁtfdlféylhlﬁnl%)suane

yl'am’no) di'cycl opent yl si I"ane,

h it bid s i) o) 5 QRIKO R Sd) bidee,
bg%(}geglﬁllgﬁ nl?)ldl btggutsjli/alyﬂsn I)alne

bib(feahidrb@iihdlinoytis(blkylehahd)yilaiel ane,

di (al kyl am no) -t - but yl et hyl si | ane,
buh((;&ldaﬂdymmmo))bmh(zdy}dhmh@))y]ase Iteﬂ‘dalkylammo)sﬂane

di (al kyl am no) cycl ohexyl et hyl si | ane,
tdﬁa(ka/lld(lylha)ﬁllaib})l@m(ndelmhyfdn(mlmﬂwmmg)dhéékbéammOSllane
di (al kyl am no cl opentyl cycl ohexyl si | ane,
d@nd(aélmka}m@md«a@;l@ léh)éb@ﬂes ﬁl@kvl@mn@tﬁléalkylammomlane

et r aki s( et hyl am no) si_|

dti(jalkgf éﬂlhég}tuéfiﬁ pf‘ébl)g.]rqu)agqnpcgw@}dl(alkylammo)51lane
[ kyl I I
:r g(lé’é?%sﬁ a‘gi'ﬁ) %)J%T?]i(?(gp H %gsy%armlgﬂgalane, and
°§?1&%{‘ﬂ9@+@@@3@?ﬂ8¥1?§?? &e@%i‘mago) silane are

nore preferable ree bl e

o e B Smptpdy Rl B AeReaSIPRg | ane,

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

bis(perhydroisoquinolino)(alkylamino)alkylsilane,



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

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

bi s(al kyl am no) -t - butyl et hyl si | ane,

bi s(al kyl am no) -t - butyl et hyl si | ane,

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

bi s(al kyl am no) cycl ohexyl net hyl si | ane,
bidtperhpdrioghiaotimgjdiiyd{roimo paisydsi e shtatiyl dnsinb iy clopéntylsilane,

bi s(al kyl am no) cycl opent yl cycl ohexyl si | ane,
diilylzpenbyddserirspsilane) dlﬁél;}(lanmybdamhuwfalanyl sil ane, and

bi s( per hydr oqui nol i no) (al kyl am no) al kyl si | ane.
dipeednnine)-eReifstiedsilone, ke katoveoiebitylsiety1glsnnosi | ane

conpound_jnclude tri {mat hyl am no) net hyl si | ane,
digatkydamvapldjeysioheey)atang) & llgtkaningjpyclonexylmethylsilane,

sj |

dléaﬁﬁyi%rﬁnlg%}%ddg?rghag%qgg%ﬁﬁ% lagg, adé\(ﬁ[f.g(ylamlno)cyclopentylcyclohexylsﬂane
dlﬁaﬁhyi?(rﬂxg H%Wgt}x?@g%%% tgﬁraﬁ%ﬁgl’ethylam1n0)511ane,
tn@{a,lg E %I“é{ﬁ“ %E&}g%ﬁéﬁ‘e %Xﬁ‘%ﬂ#gls“a% s(methyl ami

bl?(?? %Z%%@S@ﬁ(ﬂgyl (§$%ainr Icﬁélﬁeltaano%rls(al%'l\:/ilrr1|?1¥o)s1 a{n%nalend
b1§(per%%§ror§¥> ﬁ%ln&g)glts%ﬁélﬁrpﬁn%ﬂage are more preferable, with still more

am no

pr: fehfbiee&ﬂﬁﬁoﬁﬂhyg%lhgc‘g@ wgrﬁmbﬁfq&clopentylsﬂane

am no

bléqfa!kg & ﬁ%(/)hﬁm 1§ﬁ9&'tb\{§(§lk%'1§ﬂ§no)d1 -t-butylsilane

I'am no)cycl gpent yl si | ane, tri1s(ethyl

biHHIKYRHENSLOREN ¥ LSSl RRE bisldlkylamino)-t-butylmethylsilane,
tri S(ethylammno)vinylsilane,

bib(aikg {atihy)dRFtI8B:-RIERANE, Hid(@RGamino)cyclohexylmethylsilane,
tris(n-propyl am no) net hyl si | ane,

bit(@lky(anins b pydeashydegraphylyBsilaase,
tris(n-propyl am no)n-propyl silane, tris(n-propyl
bla(lailqytn)mno)syxpopmwsycldhamydsllane,
tris(n-propyl gm)n@%n but | sil ane,
LEs]

bis(peshiyAroproapyp yl@nm@ kwdsilaapeands

tris(n-propyl am no)cyclo entyl si | ane,
blﬁﬁpiﬂ%ﬁmﬁp’@ﬁ n@ﬁalkﬁdy@y@%‘gﬁs@iﬂnm | ane,

E { : zéél@%;g?egé&%gﬁng%})e%%ké Irrgg{%tgrﬁg aminosilane compound include
bbb aSR SR ) F bt a&?@wmam
tr{SET%tE‘}I’@%B}O%S%{%’m ﬂa%eh?o ; {T’xﬁ! 1sopropylsxlane,

| ani
tf&SH%%xl eSO RIS TR %&Iﬂ@ Phneisiges

trlts méci% gl g} gtp‘éqt%%lanﬁlgg f\:/ %ﬁm%ﬁﬁ?&hno)cycpopbntyl51lane,

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

tris(ethylamino)cyclopentylsilane, tris(ethylamino)cyclohexylsilane,
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tris(n-butylam no)i sopropyl sil ane,
tris(sec-butyl am no)ethyl sil ane,
tris(t-butylam no)methyl sil ane,
tris(cyclopentyl am no) et hyl si | ane,
tris(cycl opentyl am no)i sopropyl sil ane,
tris(cycl ohexyl am no) et hyl si |l ane,
tristeitls(ayicbphepsilaae] tisjetytariop)pheiyllslaes,
tris(cycl ohexyl am no) benzyl sil ane, 15
tris (- prOpYyle akrg g thartsi lva), er@yﬂmeo)ethylsﬂane
tris(cycl ohexyl am no)vinyl si |l ane,
tris(nspropy gz PEORYEH lree, i (arpreny) areinp)jsopronyirélane,
bi s(met hyl am no) (dj et hyl am no) net hyl si | ane,
trl@(%?ﬁ?ﬁflﬁmlmﬁégyé%’@PWT@PW‘PWW@?%&WW lgjapgne,

BRIt R SErl S I ) 21, 20
B ST B R, PSSR T AR L
o3 TR OB B el B e

it S
mﬂ%ﬂi‘%ﬁé’%%}@&% V8 aﬁlé"t?X&Jo%Poep? AP SRt aRE! ane.
SRR SRR AR RS e
trEl s% EHM&@%EB};?EIH% &Ys@e@%ﬁ% it hyFﬁ y’E‘?ltaHé’ | S' | ane,

t hyl @am nmet hyl am n I ane,

trﬁ.(ts&wamo@iﬂbmbsmeetrﬁydy@mpmﬁmd)&h!y@ﬂﬁle

bi s(net hyl am no) (et hyl ét hyl am no) ét hyl si | ane,
trt@,(cs/emg&ﬁtylaama)&bbx@pylarlmeomét@moﬂ@))ﬁ&fﬂmb;atﬁmﬁne

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

trs(dyetohy*ylammmc(me;t}hglane tag(pydghyexyamim)patzyisiland, ane,
tr1s(cyclohexylammo)phenylsﬂane tris(cyclohexylamino)vinylsilane,
bis(methylamino)(dimethylamino)methylsilane,
bis(methylamino)(diethylamino)methylsilane,
bis(methylamino)(methylethylamino)methylsilane,
bis(methylamino)(di-n-propylamino)methylsilane,
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,
bis(methylamino)(ethyl-sec-butylamino)methylsilane,
bis(methylamino)(ethyl-t-butylamino)methylsilane,

bis(methylamino)(methylcyclopentylamino)methylsilane,

11
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10 bi s(net hyl am no) (et hyl - n- but yl am no) et hyl si | ane,
bi s( met hyl am no) (et hyl - n- but yl am no) et hyl si | ane,

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

bi s(met hyl am no) (et hyl - sec- but yl anmi no) et hyl si | ane,
bi s(met hyl am no) (et hyl -t-butyl am no) et hyl sil ane, 15
bi s( met hyl am no) (et hyl cycl opent yl am no) et hyl si | ane,
bib{rsdthgamyjdcafethyyCepéntylemeiomethylsilamd, no) et hyl si | ane,
bi s( met hyl am no) (et hyl cycl ohexyl am no) et hyl si | ane,
bis(ms¢thd ehydoa(matioy) ¢ el dhgk dgrminoragipy letaneo) et hyl si | ane,
bi s( et hyl am no) (i sobutyl am no) net hyl si | ane, 20
bis(m¢thdemyioateihvddyclobopilaningimetbyladangl si | ane,

bi s( et hyl am no) (i sobut yl am no) n- pr opyl si | ane,
bﬁﬁ@@ﬁﬂ@ﬁVﬂ%ﬁh@@&Y?§Wﬁ&@ Ylgitango) i sopr opyl si | ane,

bi s( et hyl am no) (i sobut yl.am no) n- but yl si | ane,
b’é(r?f(t%?Iﬁy}oé@‘ﬁ]@)l?mg’@gﬁtf%‘gﬁ?’no) sec-butyl sil ane, 25

oprSyREemed BT hEBR AR ot y1 1 ane.
Bl SRR A BB ARG et pent 1 1 e,
o R B R SRR AR oh e ot B2 e
B SRR AR SRR AT AR L 2o 8
Bl ARAIRR) LR AR R ooy ol ane
b§|tr§§tggt5ﬁ§r}og{rga§%}ﬁu bhioIhy1Q)nE 0P OpPY ! si | ane,

ut yl amno) n-but yl si | ane,
bis(methylamino)(ethylisobutylamino)ethylsilane,

—

gezi=)
3w By Bun

—+

bis(methylamino)(ethyl-sec-butylamino)ethylsilane,
bis(methylamino)(ethyl-t-butylamino)ethylsilane,
bis(methylamino)(methylcyclopentylamino)ethylsilane,
bis(methylamino)(ethylcyclopentylamino)ethylsilane,
bis(methylamino)(methylcyclohexylamino)ethylsilane,
bis(methylamino)(ethylcyclohexylamino)ethylsilane,
bis(methylamino)(isobutylamino)methylsilane,
bis(methylamino)(isobutylamino)ethylsilane,
bis(methylamino)(isobutylamino)n-propylsilane,
bis(methylamino)(isobutylamino)isopropylsilane,
bis(methylamino)(isobutylamino)n-butylsilane,
bis(methylamino)(isobutylamino)sec-butylsilane,
bis(methylamino)(isobutylamino)isobutylsilane,
bis(methylamino)(isobutylamino)t-butylsilane,

bis(methylamino)(isobutylamino)thexylsilane,

12
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10 bi s(net hyl am no) (t-butyl am no) sec-butyl sil ane,

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

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

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

bi s(met hyl am no) (t - but yl am no) cycl opentyl sil ane, 15
bi s(met hyl am no) (t - but yl am no) cycl ohexyl si | ane,
bi(aéthplaydBfisabo)yldminajcytlapemplsiparchy dr onapht hyl si | ane,
bi s(met hyl am no) (t - but yl am no) adamant yl si | ane,
bisiraéthplamriabo)ydimieo oy tlohtxahalane,

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

bisis ¢theelatmynagsabolydininaypegiydegnaphthylsilane,

bi s(met hyl am no) di - n- propyl si | ane,
bis(m¢thelemnatisabohdamsemdapentyisilare, 20

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

bi s( et hyl am no) di - sec- hut yl si | ane,
bﬁﬁ@%ﬁ?@@ﬁ%‘gﬁi%@ﬂm@)%}ﬂﬁ%f%‘Fi ane,

YR AP RO PP oT BRENEYIS: | ane.
bgﬁ%@%ﬁgtﬂﬁﬁém%%gl%lflﬁ%ﬁlﬁ‘ggﬁ@%)a’?éﬁgfs| | ane,
i i hyl et hyksi | ane,
bg%@%ﬁi{aﬁéﬁw?fﬁb%?%ﬁirﬁ B ot ane, 25
BT ia o
R AR SRR TR °) e
b@(ﬁéfﬁ?fa%ﬁ@mﬂ"uggI%HB?fté%ﬁEi%Dt yl sil ane,

bi's( et hyl am no) et hy opentyl sil ane, 13
bR(@EMB M An®) ey sloppentyiaeycl ohexyl si | ane,

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

bi(setBlafhe by lainieiahicgeanbiibidyl si | ane,

bi s(met hyl am no) t hexyl net hyl si | ane, bi s(ethyl am no)
bii(methiglahind)&reitylaimjeclpesyisitmpdi et hyl si | ane,

bi s(ethyl am no)divinylsilane, 5

biii( s thiy Fayrt ime{ it amimoppesiydrendphie]silane,

bi s(et hyl am no) di i sopropyl si | ane, i ) )
hig(me b lyniag triv)d hm ylagiylsalaec, bis(methylamino)dimethylsilane,
bi s(et hyl am no) di.i sobutyl sil ane, _. . _

bis(gicby e is8)vnilage Cif ety aniippidivinylsilane,

bi s(et hyl.anmi no)di -t-butylsil ane, . . :
b&@%@w%la hB‘))Pa‘?IbY b Sfpe D eipio)diisopropylsilane,

bi s( et hyl.ani,no) di | ohexyl si | ane,. .. :

R G R ARG L L By T DO S ipoeslane,

B ey AN e N S WL 3B E hino)di-t-butysilane,
bis(methylamino)di-n-neopentylsilane, bis(methylamino)dicyclopentylsilane,
bis(methylamino)dicyclohexylsilane, bis(methylamino)di-4-methoxyphenylsilane,
bis(methylamino)methylethylsilane, bis(methylamino)methyl-t-butylsilane,
bis(methylamino)methylphenylsilane, bis(methylamino)ethyl-t-butylsilane,

bis(methylamino)sec-butylmethylsilane, bis(methylamino)sec-butylethylsilane,

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

13



10

15

20

25

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

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

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

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

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

bi s( et hyl am no) net hyl cycl opentyl si | ane,
bib{nstiet ]yl rene yepeyty cgplehexyplciact,ohexyl si | ane,

bi s( et hyl am no) net hyl cycl ohexyl si | ane,
bils{neqtet |yl reningidy ey abspyi ssloti hys(w e thalammino)didecahydronaphthylsilane,

bi s(et hyl am no) cycl ohexyl t hexyl si |l ane, 15
b@(rgqthylpmgm)qhgmlm@mlsﬁg@mp;sgﬁpthydwgmo)dlmethyl&lane

bi s(n-pro Ianlno dlethyIS|Iane
bistedpiarping By itraie dpis eﬂyiagxplpg}qlévmylsﬂane

bls(n pr o Ian1no)d|

bl@ eSpiRping 1%%&%%@2‘2}%@%@%@{1@ epropylsilane,

by %wibntﬂa@  Bagihfrane Bfgsbuyisiane,

ot S BrgRYsEpH gﬂfmer %wﬁr‘? %fmna@tebmylsﬂane
@fﬂafﬁmﬁ%ﬁﬁpﬁgﬁ . PSRRI LN oneShstanc,
|

|2

b
%l{ylargfng e%%ﬂ%ﬁ%x?ﬂgﬁ%& ﬂgﬁ?ex )6} gétlléﬁﬁgmo)methylethylmlane

i'sopr

lﬁﬁﬁ%ﬁﬁé/t fﬂnﬂ lﬂﬁ’% gﬂa%'éhyl:S@ﬂ'iypaﬂ!ﬁno)methylphenylsﬂane

|sopropy am no) di vi hy

e% )JIQHBB lqrﬂuﬂqg idhe rblQEtﬂ?Md)?é@%utylmethylsﬂane

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

bQ[e?l(}'léﬁﬂb‘}Hé&deMéi‘l@%lglahQ B?&{Et\ﬁ Bldifd)ethylcyclopentylsilane,
bi s(i sopropyl am no dllsobuty si | ane,

bRty HARLRIYIPBALIIRY Elbhek il bl BlsEdthyasiBinoRhethylcyclohexylsilane,
bi s(i sopropyl am no) di -t-butyl sil ane,
bi{eslfyl aamoRpyutdisobaty dilareo pretiyllaninajrgslohexylthexylsilane,
bi s(i sopropyl am no) di cycl opentyl si | ane,
bis{1s piopglarmom)Himitindyitine e $(otpeogyilaninaiesthylsilane,
bi s(i sopropyl am no) di decahydr onapht hyl si | ane, 14
bis(mspiopp Hiviriyteolaoé, thes(p-arpdtaon apii- h;ﬂr@fml%uhee
bi s(iso ropylan1no)d|benzyIS|Iane
bis(nspropyls i) Hasapry i phte ﬁgﬁl(lyproam@mm)dl n-butylsilane,

bi s(i sopropyl am no) net hyl et hyl
bis{rsprogy %Wﬁé%ﬁbﬁaa%% (- pmwfﬁwp@)ghgec-butylsﬂane

oBEprBaRrSRHE oy Gert bbym el pinei ghacopentyistane,
b%kfi%@gﬁ @%ﬁb?@%‘ﬁﬁ% ? Fﬁ%?t%a(ﬁ %{wsféﬁﬁfgécyclohexymane,
OBt S Eal bameﬂ“ais SR RRI MR ADR e | e,
oSO A IR B FAS L RR R b Mliane ' SC

ane
bis(isopropylammo)d11sopropy151lane, bis(isopropylamino)di-n-butylsilane,

b
B
b
bE

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

bis(isopropylamino)didecahydronaphthylsilane,

14
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10 bi s(isopropyl am no) net hyl cycl ohexyl si | ane,

t et raki s(nmet hyl am no) si | ane,

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

t et r aki s(n- propyl am no) si | ane,

tetraki s(isopropyl am no)sil ane,

t et raki s(n-butyl am no) si | ane,
b1s(e$qpaipy§4mg@)d;jttyaka'mqmgplghylaiﬂ@e bis(isopropylamino)dibenzylsilane,

tetraki s(sec-butyl am no)si.l ane,
bls(eqqpmgymn@)gmhpgmﬁp@)esblp(a's‘q)@ropylammo)methylethyls11ane

tris(methyl am no)(eth I .am no)S| | ane,
bis(isoprenvtamyinaymaie) thupiBlspe: ahﬁ wey@wlamém)ethyl -t-butylsilane,

bl%é%é(qnpgiq%kg}??;g%tgﬁag&@f %\g;]sg%){solé)lﬁgnmemo)sec -butylethylsilane,

bi {5‘% %Uai}n’? no) segﬁltbr%@am no)silane, tri s(nethyl
bi%dii S aﬁ%‘% '&%‘%ﬁf"l’&gw&%@%ﬂg%;: Ia(ranmneo) si | ane,
. h I

b’ts{l?oﬁ %@‘P%%B%pggcyetggér}@ "Pogafr: ngygl | ane, 20
oo SRR B S am o) o e
it 2%?%* %15‘1%}/ % %%W%@%P%fl o)l | ane

bfs 1&@3@%}@%& 1% %ﬂaygglgaégltgﬁg% éwlﬁﬂﬁo)suane

am no I cyc 0) si | ane;

teEr5k1§(((eHEf‘id?ﬁﬁhémlﬁ}R=) (e@lﬂaﬁw@ @hﬁﬁéﬁ}m m}lél | ane,

tris(methyl am no)(t-bu Iamno)S|Iane

tebrbkiS (0t Pyl bR 4rle; RbiismibRy e BTiane) Si | ane, 15
tris(methyl am no) (sec- butyl et hyl am no) si | ane,

tetrakiS (i sobnfydnainib 3t hfes etrabidtsyt-baybmaipy)sdaeno) si | ane,
tris(ethylam no)(nethylam no)sil ane, :

tetrakis(rebdxylaanmalsi4ie; isopsthdainme)(egiyldnane)silane,
tris(ethylam no) (i sopropyl amn no)sil ane,

trtS(mslérekahym@(n -propy lamine)slaaes tndmthmln0)(150pr0pylamm0)sﬂane
tris(ethylam no)(sec-butyl am no%5| | ane

trts(mgt&ékaﬁqug(ﬁ hlﬁ)’]@fﬂi]gﬁ)@liﬂmg,rﬁlﬁ@}eg )[lgmgno)(sec butylammo)sﬂane

et hyl am no) (neo- pent yl. am nol si.l ane

tr%*‘%‘@é"ébﬁym‘a%wl%@}néﬁwﬁpeartﬁlsr(B’FQWy go)(neo pentylamino)silane,
SRR Ot aPFSOBUOPERBIS: | anc.
R R R ———

tr%slr(I Stgqé H@oﬁ@xg@%{ gll Cygql)sq agg,;t 1s€1nrgt}g?2rrsu:ngﬂ81 3ec-butylamino)silane,

tris(methylamino)(di-t-butylamino)silane,
tris(methylamino)(perhydroisoquinolino)silane,
tris(methylamino)(perhydroquinolino)silane,
tris(methylamino)(dicyclopentylamino)silane,
tris(methylamino)(dicyclohexylamino)silane,
tris(methylamino)(t-butylethylamino)silane,

tris(methylamino)(t-butyl-n-propylamino)silane,
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10 tris(ethyl am no) (perhydroisoquinolino)silane,
tris(ethylam no) (perhydroqui nolino)silane, tri
s(ethylamino) (t-butylethylami no)si | ane,
tris(n-propyl am no) (et hyl am no) si | ane,
tris(n-propyl)(isopropylam no)sil ane,
tris(n-propylam no) (t-butyl am no)sil ane,

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

trising mlapnmﬁgﬁembuwbwmywlwpmsyllaamtﬂ&()%&yl@neoxm@thy amino)silane,
tris(n-propyl am no) (cycl ohexyl am no)sil an

trtsl(f?tb}(lﬁm ynrawlmyn@aﬁﬂewym%{ﬁﬁhﬁlay@mq)aﬁ@mpylamlno)sﬂane

tris(n-propyl am no) édl I sopropyl am no) si | ane

trﬁ(¢t§x1ﬁm shurRRERIBiaNe SBEEY BMIRe| $rbyfdamino)silane,
AR L e o
B R A S AL L o S
R R P i
trﬂﬁ(fgc%% q)@ht ﬁg‘} Ing%&gtg%nroeg%i/s 1 e rioglbnob(%fcgélopentylammo)sxlane
EHTB AL d am r0)| ne
%é(&%ﬂig&ﬂé@)@%}}ﬁfagdg %&%@3% l%Ar%a{rﬂgg@g}%fg%gf&?(?erhydroquinolino)silane,

tx@é(&%ﬂ%ﬁ]ﬂw)@ HLRRY I8 i RRE Qﬁé{h%mamrcnb)(}réﬂﬁdamlno)sﬂane

met hyl am rio) bl s( cycl ohexyl'am no) si |

(R i@ytm%@fbmarmnéismﬁéﬂyrw(mpscqgwnﬂab)(m)@uanﬂuad)glané6

bi s(met hyl am no) bi s(t et rahydr oi soqui nol i no) si | ane,
i (B-{phdRiy i as(-e 1yl 25di RERTIEL BT -PRIpl AM)Sd){sadButylamino)silane,

bi s( met hyl am no) bi s(di et hyl am no) si | ane,
tilis(8-{pratytaiacii(cyo)dpesty tinine)pilopy | ani no) si | ane,
bi s(met hyl am no) bi s(di i sopropyl am no)sil ane, 5

(s (preybrphiaeni(sxs)dbiesylatnine)blans; teistn roysilaraine) (diethylamino)silane,
bi s( met hyl am no) bi s(di i sobutyl ani no) si | ane,
ths(s-prenyiamiaei(fisppiopy @mireeilasas y| ani no) si | ane,

butyl am no)sil a

bi s(met hyl ami no) bi s
tm(gwﬁ%tymla%(ﬁb*))hw&Eamlw)élll%}ﬁe‘ﬁltsw arﬁphléﬁmr&)@ ~4nhgtylamino)silane,
tris(n-propylamino)(dicyclopentylamino)silane,
tris(n-propylamino)(dicyclohexylamino)silane,
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,
bis(methylamino)bis(cyclopentylamino)silane,
bis(methylamino)bis(cyclohexylamino)silane,

bis(methylamino)bis(perhydroisoquinolino)silane,
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10 bi s( et hyl am no) bi s(di cycl ohexyl am no) sil ane, bi s
(et hyl am no) bi s(n-propyl amno) s i |ane,

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

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

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

bi s( et hyl am no) bi s(sec- butyl am no) si | ane,
bis(rsgtey |yl renbhis@gtzhgdroidoguipb hmd)siddnsi | ane,

bi s( et hyl ami no) bi s(cycl opent yl am no) si | ane, 15
bis(reqteylpmpingnbip@y thydiogptiobheyilngsi no) si | ane,
bis(ethy[anﬁno)bis(perhydroisoquinoILnogsiLane, i )
bis(meqthy ARt isE) By aperns aredus (Rsthykeyiap)bisdi-n-propylamino)silane,
bi s(et hyl am no) bi s(cycl ooct anmet hyl enei m no) si | ane,
bis(mgtay AP IR BRI P RN [P HPISIaRS-n0) si | ane,

bi s( et hyl ani.no) bi_ s(di - n- pr. | am no) si | ane, 20
bis(ragtRy ARG Bi ?W%S?@E% ani no) si | ane,

bi s(et.hyl ani.no).bi,s(di - n- but yl anmi no) si | ane,
bﬁﬂ%%ﬁﬁﬂ%W&H?ﬁ l?gégFmgﬁﬁﬂ%éﬁanino)siIane

bi s(ethyl am .no) bi s{di -sec-butyl am no)sil ane,
bﬁp§%¢¥%§¥%ﬁ$ﬁ ﬁ?%%%V@Pyﬁaﬁyr%nino)siIane, bi s( et hyl
am bi.s(di.cyel tvl am,no) si | ane,
bﬁﬂé%@%ﬁ??%ﬁ#%%ﬁﬁ%@5@?%??S&ﬁg%ylanino)siIane, 25

- - an. ' ] opentyl am no) si | ane,
o B B B R i no) 11 ane,

bEb@%ﬂﬂg&ﬂﬂ%%ﬁﬁﬁﬁgymk§ﬁ8£hgig%ﬂ&SOqUi”O'ino)Si'a”e’ 17

n- propyl a bi s( per rol soqui nol i no) si | ane,

b%kélﬁﬁﬁrﬂfn@?&kﬁ@r@ﬂh%&@%ﬁﬁé{@fs@&h'}lﬁ‘rﬁlrﬂo Q(is’:obﬁiﬁlamino)silane,

I's("n- propyl am no) bi s(di et hyl amno) si [ an

bl HhyRARRY R HAHRAS {d)si Rnd) bsth ARIn () 5ib(i RBBtyldmino)silane,
bi s('n- propyl am no) bi s(di i sopropyl am no) si | ane,

bl yaRimophis(ees-naybs{dsitane i (¢halahdin)bS(tHAamEamino)silane,

bi s(n- propyl am no) bi s(dii sobutyl anm no) si | ane,
b ghylapinophyis(aydl oygenbilsfiohio)sslene, but yl am no) sil ane, b |
s(n-propyl amno)bi s(di -t-butyl am no) si |ane,
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,
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,
bis(n-propylamino)bis(cyclopentylamino)silane,

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

bis(n-propylamino)bis(perhydroisoquinolino)silane,
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10 bi s(n-propyl am no) bi s(di cycl opentyl am no) si | ane,
bi s( n- propyl am no) bi s(di cycl ohexyl am no)si | ane,
tris(di met hyl am no) (et hyl am no) si | ane,
tris(diethylam no)(nethyl am no)sil ane,
tris(di-n-propyl am no) (et hyl am no) si | ane,
tris(diisopropylam no)(nethylan no)silane,
biks¢n-prodylamita) big(partiydo)i{aysineliha)silane) si | ane,
tris(diisobutylam no)(nethylam no)silane, 15
b$ﬁ1s@pybumWﬂb@ﬁﬁdbﬁNFWEmhybhﬁ@ﬁb)S|Iane
tris(cycl opent am no) (nethyl am no) sil ane,
b@ﬁl@@@%@ﬁ@ﬁﬁ??&hﬁhﬂ@ﬁ( 1l89%.ani no) si | ane,
trls(dlnethylan1no)(ethy|an1no)S|Iane
bxsmr@ma@rétnﬁghl%(m ﬁwqryﬂwpa}ﬂ ?ﬂ?) si | ane,
tris(di-n- prop am no (et | am no) si | ane,
bFﬁ1E¥@Va )Big lﬁﬁWﬁBJE@t i13A%-n0) si | ane,

béé£8 V@HF &%éf ﬁg%éeth§$ggéﬂg)5|lane tris(di
bl Er%w@m%oaﬁ?smhétﬁ%' AR no i ane.

BRI BB A a s
{K 1R 8?’ r‘]‘%)g ‘%)b(@i@%fﬁe%hm no) si | ane,

opylan1no)S|Iane

ﬂ-é%%&’aﬁf?%{? F’dé?x%%’l%%ﬂg? R no) a1 | ane.
bIsdg{o?&Eﬁf? bl & cmpemaﬂmwiaam no)si lane, 25

uty an1n (n-propyl am no) si | ane,

trh s dh%{e@%@irﬁlﬁgﬂhﬁéh@'fﬁnﬂﬁ%ﬁﬂarﬂ:r QQYdlékHylﬁﬂﬂrﬁi){rﬁé’iﬁylamﬂW&Iane

trls(cyclohexylan1no)(n propylan1no)3|lane

tr@&ﬁﬁﬁﬂﬁf@yfaﬂﬁﬁ@@rﬁ%?ﬁnﬁﬂo)hhﬁe &h@(‘dﬁsd’fﬁﬂ;ﬁylﬂﬂﬁld)(fr@[m}drﬂmo)sﬂane,
(2) can be easily 18 synthesized by a known synthesis

tm@ﬁthﬁutsfwnhna)gmathghkmno)sumnextub@img@mmamonb)(rraath}danimoatllane
usi ng an organolithium conpound, or a nethod using a
tr@(i-buiplachin® byethylaoind)silang, tudnmlmt}dmnmp)(quéyéammo)sﬂane
met hods. As an exanple of a synthesis nethod of
titii(excin ey laminmfras thylamasesitans. érilﬂémetls)ﬁ@ngwb(ﬁ@ylammo)mlane
am nosi | ane conpounds_ of the present 5 invention,
tmséé@thyéﬂmla@)(ﬁhﬂmr@a@}wwtaﬁ;(a} Rﬂwﬂwﬁ@(@wwﬁww)%@ he
er of noles a Li. salt of an e or
trs%(fhtlsogfopa}?ﬂapwtahlﬁqﬁl@é%ﬁ%éﬂﬂfi\/%%uwi@mészﬁ?ﬂaﬂégnwsﬂawg
| v er co unds ch as nd. dia
tré*{zﬁ’é%‘)%u ke ?%tgxls%'&'mg b éanfla?lsfgh@am Haibea
S TR TN g e
trlscldlvrr?ert]hﬁar%%%)(?l prgp}xammo)a‘lﬂgne, trlsr(‘dleﬁ)l [nyIJl ﬁo)(x‘?—})ropmmo)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,
tris(t-butylamino)(n-propylamino)silane, tris(cyclopentylamino)(n-propylamino)silane,
and tris(cyclohexylamino)(n-propylamino)silane.

The compound represented by the above-mentioned formula (2) can be easily
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10 R3 is an al kyl am ne, the anmount of the netal salt
of a primary amne is adjusted to the nunber of the
al koxy group in the (al koxy), (alkyl) 4 n silane
conmpound, that is, to 1 to 4 tinmes the nunbers of
nol es the (al koxy) n(alkyl) 4 _n silane conmpound. The
catal yst for olefin polynerization of the present
syinthesized by aiksoWwo syrglksusieijod sipd ag@i ohbsineanehangerpwethed, a
represented by the above-nentioned fornula (2) as an
mgthod sisimgtahn Hrgape hhsme aempands plet nethe das g (esensfd reagent or by
preferabl e conpounds of fornmula g%) for formng the
a gambingken pighessiregthefspo Ay mBrerampiesy agynthpds prethod of
invention, the sane, conpounds as given in the
bigederaminp Khicystorerfyltilpne 3mgngrthe apmosdaneopoupdRiShepresent
.for. olefin polynerizatian can.be given, In additiagn
gt @ ASACHOR P* H@I%&Hﬁé‘ﬁﬁ%xﬁﬂl&%‘? Hihfvisg thgynoprer of moles of
bove- nmenti oned fornul a,(2) he catal yst for olefin
o SOy st 67 b S cliartin 6o B vEln hEcrhples of
forpmed usin A solid al,yst.. conponent conpri Si
rageSh ier froathod 1% h B R G MR e dee O P argRTsuen
comound, a or um . pum oun
o E PR e B @ s BARR T RERATE Mo hagrage. and
C)gc%h xgllise é@c? 5 ﬁ’{iﬁu@of&ﬁ&% SORRLS C&pb@él%&g gABHHnI?MLH:Q (jg, when
o K ear bon® at oms, represents a “hydrogen atom or

B o
RPQ ﬁgﬁ&'l%% the Hlant]r cg%%gl%%i%llaofr a%%&rrg%g q?ﬁrée is adjusted to the

sat | ng the fornu p<3 . 7 _ _
n&gw&t Sk&fy &b Hﬁhé‘ka&ﬂ%&xy? QEIk9H §f, EilarRQRLFBLAE Mdt W) to 1 to 4
of the present” invention, he soiTd cat al yst
HERIBRNBMIbetE h18Y Bk aké8 ﬁﬂéy%.ﬁ, efareQodfpous@Mponent

(A" fromtinme to tine), ich conprises magnesi um

ti t amhéeBatalgsttat GIgRM polgn@ridatiodl ek Pasdnt dRBotiorcie fpdibddising
can be obtai ned by causing (a) a nmagnhesi um conpound,

tHetdmiaosilae¢ cawpduadtrepredeareid om thadmye mantiopedifodmubi(@) 4cin

an el ectron donor conpound to conme in contact wth
essautinl gomppnents Axsnepifiesxamplen of predmet gompemds @hfprmula (2)

(hereinafter sinple referred to as "conpqnent_(a%"
farforming tie qagalyst fasyolefm prhyperdsation gf hginresent igvention, the same

di al kyl magnesi um an al kyl magnesi um hal i de, a
cCOmpPW pralyAR & BisdessriptoRyphiomylayihion & Gatalysh gromponent for

| koxymagnesi um hal i.de, ?nd(ﬁ,fatt acid gnesi um can

o gm polymerization can be given. In addition to the aminosilane compounds
represented by the above-mentioned formula (2), the catalyst for olefin polymerization
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)

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
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gi ven. Anpng these magnesi um conpounds, a nmagnesi um
di halide, a mxture of magnesium di hali de and
di al koxymagnesi um and a di al koxynmagnesi um are
preferable, and a dial koxymagnesiumis particularly
preferable. As specific exanples, dinmethoxynmagnesi um
di et hoxymagnesi um di pr opoxynagnesi um
O<iiBut oxymagnesi um 15 et hoxymet hoxymagnesi um
et hoxypr opxymagnesi um and but oxyet hoxymagnesi um can
be ghweng B ernoryrtaghisicaialyistop atefingelyardrization of the present
~preferable. Al so, these dial koxymagnesi um may be
ingentinniig spyd eatalysticempaaerdi(A) ther sefemedaiotas “agmponent (A)”
al cohol in the presence of a hal ogen-contai ni ng netal
fremiserutedingds wag CPIIREISCSTARENGFIH MK Hlapiy il gsnmay apelectron
used al one or in caonbjnation or two or 20 nore. The
dQyio8 FRBRYPSY FAISTELARIUBFH LIS RS 4] & Bagieaiuay casRPuNd, (bha

S A5 O ROV P Il ATt U O
o e B RO E B T B PRALEE i
i.cl e.si di ol i J bt ai ned,., Thi
X e T
e R Y U,

! _ as C o_ggl ng _
SRR 16 BRI SORRSINAS B S5 SEFAURED s

o35 0SS ol b GrypaBIeS g ase Jl, s o

magneRRERPa AR alRPEFh dgnEdhihYand Malﬂ%@ﬁ}rﬁ%n‘é§uﬁa&% Eé&‘f&able,

aratio (L/'W of the major axis dianeter (L) to

artl D@klkdxXyHadheduBt i€ baft\Wlats padtbmblel 3 s@pedifdSé&xamples,
preferably of | to 2, and nore preferably of 1 to 1.5.
dimefhalykagyssagmnek¢thos ymhdghedumadiprageympagresiahe dihurexyhtagnesium,
1 to 200 mcan be used. A nore preferable average
ethaxymethexysiagresign Fthaxypspxpmagnesiung avdbetonfetbptyaragoedium
di al koxymagnesi um the average particle size is
cansheagiven. f Lypthexyreagnogum is priéiteledbpseferfblom 5 to 50 m
and nore preferably from10 to 40 m A powder having a
nar r 8150, {hase dielkaxynagacy g pabs eRiRngd breactyiganstablicne
and coarse powder content is preferably used. 10
magpesium withap alcopel ip S RIgEeNGS Og%lh%l%qne@nwlmﬂg smetpl gprppeynd or

th%flikg. mrﬁ’é dilaﬁ(%iyrigé)n%lsi%mbr%a)? g@lsoerd alone or in combination or two or
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
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
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| ess, and preferably 10% or |l ess. On the other hand,

the content of particles with a dianeter of 100 m or
nore should be 10% or |ess, and preferably 5% or |ess.
Moreover, the particle size distribution represented

by (D90/D 10), wherein D90 is a particle size of 90%

of the integrated particle size and D10 is a particle

si zeTbé sptevicdididkoxymegnesiwgnatdubtpacdssarile be cameplefely Pherical,
or less, and preferably 2 or |ess. Methods for

bytrroajuled mgﬂ supHatepshepdde alSpegi Btk bxthapgristisumaydiege a ratio (L/W) of
described in, for exanple, Japanese Patent

tmpmawwtni @ﬁ@e@am}t@ é}@mmwr axig dipgger (NG, usgallysafeRa®, lesso.

-74341, No. 4-3 and No. 8-73388. The
Pteé&r?ldv&férﬁ‘? Ziqn@aﬁ‘i’rﬁﬂf}fﬁlabldé’féd?rééund (b) (her ei nafter
referred to fromti 20 to tinme as "co

usedPRBOXY RASHSSRIRIEDAB R VeSS H@éﬂ&lsﬁﬁsrféqw (tsa\ Oﬁt’ Hg’t‘%?é‘)be used.
A GRnie g RetcRis Tof 1 S0 ffantberan ceppca
AR Serr R PRl SR e Fiheg 6 &mw preferably
SRR AL o Y 80 BBy g AR oo
p?ﬁtcf%z% d?ﬁ{lﬁét jort 2%1?9?&511 e ?%@P&%}% | H&?%ntfi‘sspreferably used.

ani um anit um es suc

s%é&ﬁ‘éﬁl L Gh LG 5%3&%%5: a\%{ht Mhﬁ&%¥ SH FIH{ &%S%Roxﬁﬁge 20% or

tani m tetraio e an oxytltanli um

1dELRhG ﬂ:lraﬁl@" 1993 bf le&h| @3 #le ohRE AR tHelBMeHIM L particles w1th a
trichforid 21 propoxytitaniumtrichloride,

AR QXY b hﬁﬁér%& Ish&d BE 1l 0%, or QésHBANAGH ¥fetabBNE MY less.
di chl oride, diethoxytitaniumdichloride,

Mbbrpé 2P aKy partiald isizndestGhltohirelgesedied by FDOOAYION)  alifr&fDOO is a

di chl oride, tinethoxytitanium chloride,

phutickt shapxyftoiotant thenrsédraed darticlersizerang dXiytis b paiticha size of 10% of
chloride, and tri-n-butoxy titaniumchloride. O
thehiptegrated pastiéleinize.ds B ahkdss, dad peefegallygragflessabl e, with
titaniumtetrachl ori de being 1|oart| cularly preferable.
ThequthQCbrfPUPnOd@@ﬂgathBh%? Cbélkeéﬁéﬂa@lefﬁlh@rare descrlbed in, for
i ndividually_or in conbination of

eé?@%?f%‘ﬁar&éﬁB?te@o‘bﬁf&iﬁﬁt&”@ﬂ@f%?m@ﬂ%r58rdelf38rIPJ@o62r%16f3i501ﬂ9
t to t d f
3&'«5‘?@61%4 ST O Robriake (A 15 an organ o
d t L9 t
OO A TS5 B0 B SR ime

al deh trlle

t? ﬁ%}%glgﬁ%qné%oneg @?3 use(m'or ?he preparaqlon of e componént (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(OR7)nX4__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.

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,

2]
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organosi |l i con conpounds containing an Si-0O C bond or

an Si-N-C bond can be given as exanples. As.specific

exanpl es, al cohols such as nethanol, ethanol,

n- propanol, 2-ethyl hexanol; phenols such as pheno

and cresol; ethers such as dinethyl ether, 15 diethyl

et her, dipropyl ether, dibutyl ether, dianyl ether,
prdp@henadiumtthietlori@s, 9-tite(ynetnhox yriced dryde) fiinwaheyetanimd dichloride,

2-1i sopropyl - 2i sopentyl -1, 3-di net hoxy propane;
dinthopgtarioxydicidoadsd, dippspadystagnehdiablonde hditn-bapxgite)ium

ethyl acetate, vinyl acetate, propyl acetate, octyl
diglletide, érlmsimmhtem}arn chderidet érletlexxmylanpmplnlgné@ érlprepmb'ltltamum

bu;%bate et hyl benzoat e, pr05% benzoat e, but

anetri- a&m&nxyaém@ratcélor@ycl geys, tmlzraé@téaha}\gq*ﬁér@w

20 benzoate, neth p-toluate, ethyl p-toluate, nethy]
prgfaraie, é’“’lﬂh‘iﬁ‘iﬁn’é’ﬁh?{ra%‘?rﬁ keing RArdadbiRefesabiei ol hese %iaglum

such as dieth nalon i propyl mal onate, dibutyl
VTR @ay% .UP%do%&b@wn e %ﬂnﬁéﬁ%twn Ve R moTe.

d ot Rt {fm”&na”ﬁgﬁp%ﬁ@ﬁg%wgﬁg REORYS RO DRt hat 5

Cgﬁlné)f’ol%gmil{ltt g {Sirﬁn’ﬁgprgﬁagin% thfc-j Fc&cﬂ%} al)ésié cor%p Ige%PY/L)nE ar? rcl?gtarelic
C(H‘P%(E |co¥t§18nlg?§%§%»&% d Iﬁtg)}glh gl) gse%ga%?}é{ lh o%o?s, phenols, ethers,

esoergﬁ%?&%F oar%gdolﬁa_llﬁg%qﬁil ?)(‘na onaﬁéseg‘%ﬂets rlles isocyanates, and
B R 0 T

ei&é?l 2, 3-di -n- propylsucc!nate, di propyl
- n- propylsu00|nate di met hyl adi pate, diethyl

adi pak 8pedii P& csablic PRt Ssuchiab eytlano B dihRAS1€n-propanol,
d||sodecyl adi pate, dioctyl adipate, phthalic acid

2diesliexnsol; plittioBhiibiahd gheacl ahd ceisels ktherstch wadineelsy] ether,

ket ones such as acetone, nethyl ethyl ketone, nethyl
diethyy bthke tigneyy! bthac étbaph ethen djanayl dthee nizgeheline; aci d

chl ori des such as phthalic acid dichloride and
IPehis(prethvalyinethabildordine lehd 2iskepropil desoperetsl- 5 dehmathoxy propane;

acetaldehyde propyl al dehyde, octyl al dehyde, and
mgaaceabatehiy @eid eatesfash svmpthakfommataydthyli aqetateemyl apiatre propyl

tributyl am ne, eri dine, aniline, and ridine;
agaateestd a%%atascyslogwl arAtele, Al PEeRiGalcs © a@ylaﬁi et es

such as acetonitrile benzonltrlle and tonI trile;
b?@@é&@awapﬂsbegaa%e Ruty} Bengeitay actyl dsptpateacyc! %ﬁ&yg@wpaw phenyl

begogramatnst p 8R0S O e R A SsatS A oty i e,

dicarboxylic acid esters such as diethyl malonate, dipropyl malonate, dibutyl malonate,
diisobutyl malonate, dipentyl malonate, dineopentyl malonate, diethyl
isopropylbromomalonate, diethyl butylbromomalonate, diethyl
diisobutylbromomalonate, diethyl diisopropylmalonate, diethyl dibutylmalonate, diethyl
diisobutylmalonate, diethyl diisopentylmalonate, diethyl isopropylbutylmalonate,
dimethyl isopropylisopentylmalonate, diethyl bis(3-chloro-n-propyl)malonate, diethyl

bis(3-bromo-n-propyl)malonate, diethyl maleate, dibutyl maleate, dimethyl
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bond such as phenyl al koxysi | ane, al kyl al koxysi | ane,
phenyl al kyl al koxysi | ane, cycl oal kyl al koxysi | ane, and
cycl oal kyl al kyl al koxysi | ane, and organosilicon
conmpounds having a Si-N C bond such as

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

bi s(cycl oal kyl am no) di al koxysi | ane,

2 8l-diy-peipksheninang ddhitlat R gisn-peopy]sud&nate, dipropyl

di al kyl am notri al koxysi | ane, and

2y ptopylsaedimd, dirattkphaylsiate deetind ndipeteg d perpy adipaseglibutyl
t he above el ectron donor conpounds, the esters,

agigpte] diidodedyyadipdpedivaty! adingée. pbibalic acid iagtedti, ard phthalicacid
preferably used. Phthalic acid diesters and phthalic
deesier derinagiyess ketgaes spgh ?S/%(‘Sft%eemﬁ@ébﬂhbld?ﬁmn@@thyl butyl ketone,
Speci fic exanpl es of the phthallc aci d diest

a?eﬁ%whﬁa@l% Rd P%ﬂZPe}wnﬁ@e @6#&@&{&@8 Saq%tnhmah@ﬁ@lﬁép%d@de and

t‘?i?liﬁ‘tgh L(80) pht %H <§q é&ié_yq_fﬁ SH a\;ptaﬁ%yg g‘togylaldehyde
aifﬂ?l?@% ﬁP@B%@gbﬁ{wgk St Shan ey %@ﬁ%aétﬁ}sl@ﬁﬁr e,

e *%%' bl it Wﬁgp by Rygﬁbﬂeyﬁéﬁgﬁ? AR BE ARG i

ﬁ e&%uc&x k nac% 9 1§rllepl?]e?1| (21 St A%H &alnat 1?6' 1socyananegrs)1t1<¥1| as

ng%lf)flq%ﬁo%%rﬂa{gedaﬁala)é ﬁ%%})an {éhal g’?éeSﬁ‘Cfg gx(n%oﬁrli ycolqﬁﬁwxg an Si-O-C
bgﬁ]({)aﬁ:lhaa% %he laﬁlQﬁygﬂﬁiteP‘%FﬂMklaﬁ?sﬁMh%. tpﬂFx?)nﬁl(?hﬁtl ﬁysﬂa

utyl (i sohexy at e exy

chhbil %l@ltk%xysnlaﬂ,e Rhy hﬁéﬁ@&f&ﬁlﬁlkﬂ@k@ﬁ&ﬁﬁaﬁe and organ051hcon compounds
n- pen (1'sohexyl) Pphthalate, isopentyl(heptyl)

hﬁbﬁhgalmc BimB8adhyds(Hs(@khhiigsgdialkorbsiak at e,
n- pentyl (i sononyl) 23 phthal ate, isopentyl (n-decyl)

bt ylebdatikyamine yéiit oxly§ilame cad iy [faliphahmloadiglkox ysilane,
i sopentyl (i sohexyl) phthal ate,
drelkydampinp iy stenhydnd eyl kplatiuadtaelgpxysilane can be given.
n- hexyl (i sononyl ) phthal ate, n-hexyl (n-decyl)
pht halmeng thy ab@ptegqc(rgn doigyl q@GWIJI)dSp thereaters, particularly aromatic
n- heptgl(lsononyl pht hal at e, n-heptyl (neodecyl)
hexyhe acid diesters, aetpyeliak ysed ondhialic frmt LENES @nd phtéahc acid
or 5 nore of these conpounds can be used. As_exanp
diggstey HérlmﬁltVﬁSaw édegbeompauads. e rSreeH icexemples of Ef’@r?ﬁ‘g@}iﬁl §C1f1 ﬁlester

Eee g Folicing Gibersid s géqusn?alftﬁecs ﬁtﬁﬂ&n}e a1, o opyl
e R N NN T W
P@Bl B e BHRPra 8 35 t%g?g?@"s&r SOAURUAE! SPIEREED Bfaace
l(n s%b tr}]IF) ;f?lmall']a?l | ?nap%lng/l pfxt% lta{ser dﬁlseorpler\{tz)’/lf pﬂ{ﬁaﬁate dmeopentyl

phthalate, dihexyl phthalate, di-n-heptyl phthalate, di-n-octyl phthalate,
bis(2,2-dimethylhexyl) phthalate, bis(2-ethylhexyl) phthalate, di-n-nonyl phthalate,
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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el ectron donor conpound can particularly contribute to
a nelt flowrate increase with a given anount of
hydrogen by increasi ng hydrogen response, that is, can
increase the nelt flowrate of polyner by using the
same or a smaller amount of hydrogen during the
pol yneri zati on. As specific exanples, dineopentyl
pHthatete higbgnth@l- édcgl) pHlihasog enpentyl(Wad<eyBtghyaphé, haipaﬁ@l(lsohexyl)
di neopentyl 4, 5-di net hyl pht hal at e, di neopentyl
pHth&atd] Iehbbyﬂl(dtﬁ Hahahyhexyt gtlimydte 4+ bdxyt{isopdriyhphabate,
di - n-butyl 4-chl oropht hal ate, di neopentyl
n-hext(nedarph tphedakite n-hegiyil Qodshyexyd) mhihadatephibémaylbseionyl)
di i sohexyl 4-chl orophthal ate, diisooctyl
phthalhteon-bppty iadodeey]) plthaletaydndL-ethpliropttismoayly phthalate.  One or
di - n-butyl 4-bronophthal ate, di neopentyl
marefahessisomapaids can 8¢ usesbut yI - 4- br onopht hal at e,
di i sohexyl 4-bronophthal ate, diisooctyl
4- br OFeRHERIEY aft the pE@ﬂhﬁ tith liester deriabingsp eQ/pPRURS it which one or
di -n-butyl 4,5-dichl oropht hal at e, d||sohexyl
twp @Lda@&eﬁ|ag}%@ﬂ ﬁlgbg{l@ne ARg QI g‘@d % Wo ester groups of the phthalic

hl ht h b
d18§tﬁ1§g>ﬁgﬁf1§a|rrgﬁlat a\ﬁjglb ?]agrgu %/veu?\g bif @Fargon atoms or a halogen
4-b ht l.at e di ht hal at
~GPoPEh B01 e B0 roggff%%&%ﬁﬁ%&fﬁh@“a? RO GRdEaG  The
nbi
S%Lff’ﬁis%a%rlrééng%on'é@éwsp%fe%Pé Sp@ieRuc eflei et deBvatvgg oson
el%&?ont d%,tn%l- %ﬁﬁ&%ﬂ ah ?E?tl@\lfﬂH? 80[};t 1Qut%?o a %lelftyﬂovgya(?éj&crease with a

possessed one ester nm our or nor

1"\/@1?51'09 %?ﬁ %‘\%ﬁelﬁgf)’ ﬁnﬁf:éta%]ﬁé nﬁfrb&%%e?p n%_@g?eﬁlr@ @Q{%Hcgegge the

conpou ca so be us

m'ieh?lov\ﬁxla?eqfr&[‘y usE@TROMME &:G) sn(a@l@r érﬁ@uﬁ{t %@hy@@@é}{ during the

of the solid  catalyst conponent . Specif

pExRBRLAHNOf Al tspeoam aosiglen am@@pmqw ﬂdﬁetﬁﬂ@%ah}é HiM@opentyl
formula (2) used as the internal donor are the sane

4-ashylghtisgatefdihdopentohg Sdivdlsthglphikalaby dineepdnoy] #8-die(hd)phthalate,
used 5 for the catal yst conponent for olefin

dietilyy frehlor@thitioiate, The - moyipbadotophthplaet dinhepentyd dentiorophthalate,
i nvention can be preferably prepared by causing the

diagsbvie] ¢-ohivorrdnhadaté.adiisolfaxy! 4-shlrqphybalae, cidineociyl 4edveraphthalate,
wi th each other in the fresence of an aromatic

digthert 6@mrb@nhtheéﬁpuimbl(tﬂl) bmcmhﬁ@fattee rilrwapermé 4s,lprmfﬂlophthalate
referred to as "conponen Hydr oca

d’éiﬂ‘?ﬁ% Adsomarhthylats, MOPP% 4pbspwpp@ha15@ él@soyetyhé@@@mhalate
d]@% gl uegﬁ%roa%lg lr:lte d1e }1 rl%ltyl?ﬁ cﬁghloropx%alapeeéuso%exﬁnd

4,5-dichlorophthalate, and diisooctyl 4,5-dichlorophthalate can be given. Of these,
dineopentyl 4-bromophthalate, di-n-butyl 4-bromophthalate, and diisobutyl
4-bromophthalate are preferable.

The above ester compounds are preferably used in combination of two or more.
In this instance, the esters are preferably combined so that the total carbon atom number
in the alkyl group possessed by one ester may differ four or more from that possessed

by another ester.
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preferably used as the conponent (d). These aromatic
hydr ocarbons can be used either individually or in
conmbi nation of two or nore. As a preferable nmethod for
prepari ng the conponent (A) of the present invention,
a method of preparing a suspension liquid of the
conponent (a), the conponent (c), and 15 the
hydr Ebaﬁmdemmduws)shhwv ibbi gheafobroitlai(Rpcapail sot beofsed@s the
to 150C, cau5|n% this suspension liquid to contact
elgptran dOneF ceEpPeBIdUE) (6n intamal danop affike whidsaimbist cqmpor@ntd(A)
t he conponent (d),. and reacting the m xture can
S@qc\l/f&examp e thyy apiapaans fOmPOYINE sBown by dtfamyala (2) used as the
o ent of the pr i nve in additio
inign Hg“%ﬁ%@‘ec%ﬁ”ﬁ&ﬁ &htSe of e§8W§PW{§>§§ﬂ\¥“ O Sheokommaploda) used

foEEl*epﬁTll SrabryotreL Eortoie;ﬁ g T ZSFQQUF 53. 2y°2r”
arouh #fgﬁ%ép G B
AR BB DI S PP 7R 2 o
px%'sénce Lhgn RO YL ihgéxggaq'goxgc?(ﬁgpq@gt(@y@ge%%ﬁn may BY & nﬁplgreferred

are chalrn-struc rogenate

Ol ‘{3891?5111(91@ ﬁ@oi y%{)’d%@%ﬁ O gs 1d ?ﬁl@fng al oS S%d;%oqat ({f 58&&

V Scou nmper at ur a Vvl sco

15mctsh1@h 5@fa,gﬁene qa‘ylé?aeoe%hﬂeenlz@ﬁ)e ‘E?%éﬁex(age tRd %g 1919@%9@5&

exanpl es of the chain-structured polysi1oxane,
pfélfmmmmsxﬁé tanigoiena@yl  BRsdmbhatie h?&)ﬁh&%ﬂs%a'n%%@d cither

can be given; as exanples of the partially

idayddegeratetompiahtis dfawanemoret hyl hydr ogen
pol ysi | oxanes with a hydrogenati on degree of 10 to 80%

can Ae€a gicvenble astiexddopprepariig thb eoray@lenc(H0df\the baxaenvention,
hexanet hyl cycl otri si | oxane,

am}mdmﬂwd:myiog otsetpensdn byadef the component (a), the component (¢), and
decanet hyl cycl opent anesi | oxane, 5

the hgd@cgqbpn@pmyp@@(ﬂdbbﬁl@ 2 bcxlgng point of 50 to 150°C, causing this
2,4,6,8-tetrameth cl ot et rasi | oxane_can be given;

SESRERHITEAHE tq et X|aé’éilx%F%Jgtilqlbl%fﬂﬁefmfﬁlt@%@ml?‘meﬂy(b) and
aci d roup substitute di met hyl si | oxane, epoxy

1@&83}9 TS ﬁ"aff ACtHISHRT PTG BR b 4R 81eRng

BT BT ) T M i
i a”ﬂ%&?fﬁ{‘ﬁ;ﬁ@ R KRS ox NG BeRhE B Frtebrap g Simply refered
tcpgsefcgﬂlggllle%‘t (e)”) can be preferably used to improve the stereoregularity or
crystallinity of the formed polymer and to reduce the amount of fine polymer particles.
Polysiloxanes are polymers having a siloxane bond (-Si-O bond) in the main chain and
are generally referred to as silicone oil.  The polysiloxanes used in the present
invention are chain-structured, partially hydrogenated, cyclic or modified polysiloxanes
which are liquid or viscous at normal temperatures with a viscosity at 25°C in the range
0f 0.02 to 100 cm?/s (2 to 10,000 cSt).

As examples of the chain-structured polysiloxane, dimethylpolysiloxane and
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The conponent (A) in the present invention is prepared
by causing the above conponents (a), (b), and (c),
and, as required, the conmponent (d) or conponent (e)
to come in contact with each other. The nethod of
preparing the conponent (A) will now be described in
detail. One specific exanple of the nethod for
mettefEenyigolybidoxibe contpogient; af Ayanplapof the pasiaBp bydtogrgpated
t he magnesi um conpound (a) in an al cohol, a
phlasibyenatredthyyhydweean bolysibxaoesivith & hedrogenagiontegree of 10 to 80%
titanium halide (b), or the hydrocarbon conpound (d),
cambE @iaens iah gxarmelesplabe exmicohstorxmepuamethyicysiostsilasang,
phthaljc acid  diester and/or the tetravalent titanium
oﬁam?@élcyblpte@r@%%ﬁﬁe,|dﬁca%eﬁb>él®tclweﬂwnw@xgraﬁs penS| on. In
this ne e for

B T o
SaraiEes bt SR Ed mevsTot s @ghﬂyﬁﬁ%é‘ﬁ‘? SONP RSHREY  or m

dmﬁ?ﬁ?ﬁ%@ﬁ%@%ﬁ%ﬁ'& Sttt Sl oAt a5 B RiyPGtytene

AP RGP R M kb, B hefonor & O "

dé&%ﬁgﬁéﬁ;&gehﬁg&lo@a{lesano;@&%ﬁqgg)omo%{ﬁ%? REPHIE it

Spray exa en are used

I
dg&“&?@‘w%f’gﬁﬂé%ﬁ‘%?%%ﬁg %ﬁgﬂg%‘ﬂé*efé@%? at f’éiphere
1 omryhi.Gpy,

(A)aiﬂ(i'hé }%\%sén't K& eh@NEis pp&ﬁfbdrt%@}ﬁﬁgg WRizhEve

stirring. %he contact tenperature, which is a
chRPBRIAL (U5, ebYRED(¢), 28 d! 1aeui MM R ApSndHt @d)ccalégﬁxgoﬁ&u (e) to
come into contact with each ofher, fmay be either th

c6MBEn asntvt withfdaeli 6thtr. f rMaenidigod ﬁa}ﬁépa@mgtﬂ&rmﬁﬁ;ﬁinuﬁtem) will
When the conponents are caused to cone into contact

noivtte deaatbedtimdetaiby @hé speciig ekamplercodplar magpod e preparing ¢he
or are dispersed or suspended for a denaturing

companamt () confpiseosyspereimsthrmmaghesign icompdurat (ahinban alcohol, a
conparatively | ow tenperature of around room

helegpratest uideocaonsplyertathertetravaleat ianyen halidek)or the hydoearbon
is preferable for obtaining the product by reaction
campayndc@htand causmgethe elegizen gwoa seEPeigtd EUsych@p aphihglic acid

roce%g % are ctlon.te ) E%re bel ow 40C, gsultln
RE

dileﬁter an tedray Fytstttaxgg \M) £ome Hh?ﬂ%’ﬁ%éf”ét the suspension.
D G GHEROTERT FAIGOIE T SEHGER R e R gy & S

p‘#ﬂ@leﬁéa BR8P i e Bl & i gpowne
Suffa rcnorpxgg)nent (A) in the form of spherical particles with a sharp particle size
distribution can also be obtained without using a spherical magnesium compound if
particles are formed by a spray dry method in which a solution or a suspension liquid is
sprayed and dried using a sprayer, for example.

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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or nore, and still nore preferably 30 mnutes or nore.

As preferable processes for preparing the conponent

(A) of the present invention, a process conprising

suspendi ng the conponent (a) in the conmponent (d),

causing the resulting suspension to cone in contact

with the conponent (b), then the 15 conponent (c) and
thesmqromement§ dje, caased to@usiengtotcopiet \witinpachenlies, ihay beadter the

and a process conprising suspending the conponent (a)
sanme ashg defderpgrieons thedpactvadehpgaturee rMeben the wgmponents are caused

suspension liquid to come in contact with the
tocepmproiEnron(asy withisaeh ether RyowisoRRior PIApRIing Bisdnizbure Phaye

these conponents to react can be given. The conponent
dispgrsedersupneapedt o aniayat%n&fa‘éﬁé@amt e@emonwtwﬁ?g@ gtirred at a

W th the conponent g or the conponents 20 (b) and
cqreyarew@éy Wfém@ﬁraf% 0 ?r%é BN {FERCRAUE npAStABPEARIe in a range

o 47 ﬁﬁﬁéﬁts %r‘ ga?&gl Brere P apigedhry %%ofea%?t"?ﬁé’rﬁé’f&- The
bt oy %%?t’"nr&%’%ﬁ LB e PR r?lﬁivr%?ts@ﬁwmg in
ST rpaRelF PO 1B BB RisaRE? (RS hont tattolof
t}{exg{lcgéﬁ%ggo%e%m Qtzggz)m ?a\ﬁu@%b f%‘o"’d&r&goi’o"\'/ 01‘18%110% of the

causi n IS suspensl on

%érﬁ aﬂd FHe’ﬁﬁéé ?b%’%agpo J eg 15 5&% tﬂf‘e &Qﬁ'(prg Qiteréb%teﬂ%nutes

e conp onent acting the m xt ur'e can

oPin¥R) and?gtllltﬁﬁxofb REREAIAD Bt R el the method for

prepari ng e component (A), the follow ng methods

can hg pgif@hie pho@YSR ESIrOFhrin ? th &ﬁ’x%o%@n A@WEH&%r@&éﬁN e

conponent (a), conponent (c and a hy rocarbon
IRRARGH AGrdddys dvayirRehgsubgindipgh®edmporeht @Pirt e cdPPEnrent(d),
m xed solution is prepared fromthe above conponent
c{G)ngahe rdshieing stypencatdxmmeciarpotacdvifitihe kamipngera (b), then the
boi ling point of 50 to 150C. The above-descri bed
cemppens(cpand cqupahent(dadaddating tes @olpenemnto fEhe and a process
resulting mxture is heated and reacted (a primry
coraputing pspensfingthecchmppeend (3)on thetdempsotrit ddp eavgngtthe eesulting
washed w th a hydrocarbon conmpound which is liquid at
SEHERRAPn HEHS & eang Bcontchpithithe @mywneny (C)prGG (e component (b),
Furt hernore, an additional conponent_(b) and the

apd, BRUS SRS COBRYRSITIO TeACE B3N bRy o SGPTMPARET éff\hthuaf

50 t be caused to conme in contac
prepare mabee cau%d to come 1n contact wit rﬁE{he component &)) or ghe components

(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
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 solid product at a tenperature of -20 to 100C.

The tenperature is raised to react the mxture (a

secondary reaction), and after the reaction, the

reaction mxture is washed with a hydrocarbon

conmpound which is liquid at normal tenperatures one to

ten tinmes to obtain the conponent (A). 15 Based on

t he Abayefaeblerckphplernf tize pathbd tarl paegdayinp tlef @nglvinent (A), the

process for preparing the solid catal yst conponent
foflayvirgmpthbdesanshegreandi Hgsuspensinat kspyned droes thgrmbove component

conpound (a) in the hydrocarbon conmpound (d) having a
(abaiolpagepdelnend mhydrecarbemyernefound ¢d)ths vingadoilera miinigpt eto

tetraval ent titaniumhalide (b) to contact the
1¥li€peAshingd splgtipe is prepaied BamtththePovh somperait £) apd thehj s

i nstance, one or nore el ectron donor conpounds (c) 20
hystieqarlen qomnueand €d)dwy dred koglingr poanteof 08 i é?& fo ddse in

contact wiith the suspension liquid at a_fenperature :
e BTAES e 6 gD e Bt it B0 oper ToREsGlme Mixture is

A LR kBB 1 COTROUR (5 |31 et s st
t.agt ed ,and ted . bt ai lid duct . (1). ..

R T S R T E

DR800 FHEREHHED B 3eb QiSRRI USRS S

nore ron
CGENRTRAS Y BC ) 8, SRR AHELD A

w(agiﬁ)ed\@})ﬁ@ Pf%dm{tdd:[ 9‘%&5@&%&0&?%‘ gzdl A hTh@telngp,gi“ﬂtt‘ﬂrgqg raised to

nor na enperature nt er mnedl at e washi ng

rdaClthaak @R (alsbdARAY DAL End BiteritBe RI&IIN, BRUSAG 08 SnikRire is
cone contact and réact with the solid product (1) in

wWa SR dRIIES £ AR o Qirbd @ niPHdh@ GREINAE liq@i_@rﬂ)ﬁé&ﬂdﬂ @&mperatures one to ten
tenperature of -20 to 100C to obtain a solid reaction

tipre® thuctitain2he cowponerqui)r ed, the internedi ate washi ng

and the reaction may be further repeated severa

t i meBasc8ulbysthejalBoviel dgscripiien soparticuydarbdpreferabl) prosesadetmdparing
with a |iquid hydrocarbon 5 conpound by decantation at
theaohd atelysieomzone (Ao cobprses stdpendiog i dialkenyyagnesium
conponent (A). The ratio of the conponents used for
cpinpgiendi (alintthe hydspsagbanagoatppynd (Bhgwine atbo{lme poiririn éte rgage of
defi ned uncondjtionally, because such a ratio varies . .
5Qée bYUCnepusinetthrteaTay titapum balrder (Bl fogipntashihgyetpengigp liquid,
exanpl e, the tetravalent titaniumhalide (b) is used

AP EARINE M T EHEC | 1B IIDITSIREE. 2B OTHPIE Giectr deBpRCoROHds (¢)

sgdhsastp%thsa%c I’ggld ’diess%elr lale crarlgge tg rcgrfng "2 (?An){acft gv?tﬁ{]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
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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to 10 nol; the electron donor conpound (c) is used in

an anopunt fromO0.01 to 10 nol, preferably fromO.O01

to 1 nol, and still nore preferably from0.02 to 0.6

nol ; the hydrocarbon conpound (d) is used in an

amount from 0.001 to 500 nol, preferably from0.001

to 100 nol, and still nore preferably fromO0.005 to 10
tonmime @mnthet dral react pothytbe kadicapredéa ) 1) is thispesdnae afithatydmotarbon

of from0.01 to 100 preferably from0.05 to 80 g,
ceanppusgdiaf f tqmeeatpﬁeeffeg(ém 1300?6 mwlltamca Bidgeaction prdectfg). As

of the magnesi um conpound (a). Although there are no
regpised thecinfermediaiel wishing and e tapadiontaaydte furtherepented several

magnesi um hal ogen atons, and electron donors in the

tigigt.i SUsERIEYLY, thorphgment ucz@)) is pded z\oth@olm%hydwcarbon

titaniuymis fromQ.5 t % preferably from 1.
cqrgPeing anigiipnyt PP’imazﬁ?'%Peﬁ%télfeéPQ fagn @Féﬁf 1 cgialyy °8m®0nent
% the content of magnesiumis from10 to 70 wt %
(%ﬁeferably from1l0 to 50 wt% nore preferably from 15

4 yl ar |y f from15 to 25
: o% U n{) gnfls Boonbsi TR Fuld S ctg%ponem *
c%nng? be %erf%feg ﬁ i onglm %Qcatuoei: sguﬁc r%/m g%ﬁegr g%ogpglﬁ % pethod

A R TH BH 5 S
%guﬁ’f'tﬁ{?m @@qo R86 hict ng@f'e}a\S Rpf'i'éjrq & Al 90 10 9911‘1’Z %%Per%l% From 1

Any conpounds represent by the a 6ve
tCAmMBE HSAE Wnidagyt co@rﬂ%un@ ?é}% fide it hx’i”ax‘n@&x'xt‘%ﬂﬁn @%& 1580 mol,

organoalun1nun1conpoun (B) (herelnafter referre

plefe@iBly HoRE0.DPtd | A1, ShaRIN ntte pRAFRAD &M 6.62 19 06%ol; the
preparing the catalyst for the pol ynmeri zati on of

hedredarish @mpoaad pd)es esld ih By embigTronh 0.000€o 8bOUR ] fpRéBlbE
(6), R6is 5 preferably an ethyl group or an isobutyl
frgmoPQ1 @Q 108 mpoledred il ngora phafelablyerora @IS ta 10 efullcmidnise
atom or a bromne atom and p is preferably 2 or 3,
pelisiloyane (eg i wsed yn gy aheund bf frod. 0.Wstosiddd, praferellafipines. 060 80
such an organoal umi num conpound (B), triethylal um num
gcindtstill magra preserably fitosy | @30 grfor eesbuelefihe magiesium compound
di et hyl al um num brom de, and di et hyl al um num hydri de
an be given These conmpounds may be used either 10

i ndi v uaI in conmhi nat.iion of two or nore.
Trie rﬁlﬁlfﬁ %%pec 1c [imitations to the amounts of tltamum

magnesium, halogen atoms, and electron donors in the solid catalyst component (A), the
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 wt%,; 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
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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triisobutylalum numare preferably used. The conpounds
represented by the above fornula (2) can be given as
the am nosilane conpound (C) (hereinafter may be
referred to fromtinme to tine as "conponent (O")
whi ch can be used for preparing the catal yst for
ol efin polynerization 15 of the present invention.
Specihy cormpamab epraentel éy cloengboua dsnsivo@n clrybd teed without any
formula (2) used as the conmponent (C) are the sane as
spehidsdinpitatione achmocaendad usirovm cdyypeund (B Ohreneihaftef 29femekid from
for the catal yst conponent for olefin polynerization.
tiing tetiietsiroply 8 “edmepcabo®) Odappriepaitng tha patalysidhodie] i con
conmpound ot her. than the above-described amni nosil ane
p@wmﬁzﬁﬁ@n@ﬁék@maiﬁ thepresat iBeendioRp| i thepbevedarya 46), BYis
conponent ") may. be used far epari ng, the
piekrahly ap e‘fhéﬁlrgfellléf)i 3 lﬁ@lplwle%rptzpa@ wr%fgrab{%hwg@rﬁom a

c%grvlﬁegétér%newg 20U Hi6gnoe anos%%ga%ﬁﬂ%gzﬁ?pwg?pg@fcg Fiarelerably
37889 éﬁyo‘?‘%%gwlesg? Vi ”aélg*q%%%n%‘é ggr%%gra@ﬂg{f{j{s &gﬂg alighinum,
R &, B &éye@%ﬁﬁi}m@%eﬁ%ﬁa}%ﬁ%ﬂn Bofyjdgnd

o O L el T

o RTE Sy o é&mnguo R0 RRgL! S’Tr‘?etll% F?H'Em% B anched

P, a cyc grou roup

trﬂéclaﬁ'(r)ﬂgmmm e V%?éfeaaﬁodgxa grourJ havi ng | to 20 30

carbon atons re R9s which may be present

bei ngpe E(Srhf%unﬁg' ?eg?@i@f?ce@ by tHef et e ermulaa(Q?ch BeSeiddh as the
integer of 1 to speci fic exanpl es,

abdo¥ll kXS Lh B, (harte KttéCii sy Bdelfatteab Iﬁ%yﬁmle a8me as
cycl oal kyl al koxysi | ane, phenyl al koxysi | ane,

“adrigyne @) y)| Witk canytsd dsad éor poeparing the catalyst for olefin polymerization
al kyl (al kyl am no) al koxysi | ane, al kyl am noal koxysi | ane,

ot the lposskktyihyanltiky abpacd)adxaowlesiof drecompounds shown by the formula
al kyl (cycl oal kyl am no) al koxysi | ane, polycyclic

(Anisead thozymponent(C)ameithalskyk @pﬁloy@yf:uhﬁ ¢ompounds shown by the
am no alkox silane can be given. As specific exanples

fgmulgh) er Mﬁﬂﬁakyﬁt«e@mnoglamgr sleippolysiepsdfind- (D) t hat
can be referably used, di-n-propyl di methoxysil ane
dl i S @(@iptwrbqo W9 §pqnaﬁlg§:ntsl@n organosilicon conipound other than the

n- buty ldlnEtg? si | ane,

a?m&ﬂeﬁr(q?glaﬁypgs m@m l(nfﬁ%maig tn%/ayc{)eesgrqulgﬁ St]élrr to as

“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
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.ralkyl group having 1 to 20
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t-butyl (et hyl)di met hoxysi | ane,
di cycl ohexyl di net hoxysi | ane,
cycl ohexyl (et hyl ) di met hoxysi | ane,
di cycl opent yl di net hoxysi | ane,
cycl opentyl (et hyl ) di et hoxysi |l ane, cyc |
opent yl (et hyl ) di net hoxysi | ane,
caryal peit tyto( ayodre Rex ywh)adti mast teopryseint beieg eitlfer Bhe same or different,
- met hyl cycl ohexyl (cycl opent yl ) di met hoxysi | ane,
anfl qristapyniegel SHeRYL (cycl opent yl ) di met hoxysi | ane,
3, 5-di net hyl cycl ohexyl (cycl o entYI)dinethoxysiIane,
bi s( 4B épmﬁ/caﬁaﬁml%ﬁ, N%Yhﬁ‘)@%%ﬁlﬁaﬁ@, kyl(cycloalkyl)alkoxysilane,
bi s(di - n- propyl am no) di met hoxysi | ane,  bi s(di-n-butyl
qjkwsﬂ@;@yghqna coxysilane, alkyl(phenyl)alkoxysilane,

B8 AT,
Cﬁ@égf:@é& Ohi%%@%?v% %ﬂ@ﬁ&%ﬁﬁ@?ﬁw%ww@@ polycyclic
T e

o1 Senie R BB ARy B RADRYE o@fsitcon compound (D) tha
B 2SR Lo 5L AN GLIB N LGy,
d -ﬁ-?%@i&%E@%?H&M&,Qfﬁnﬂ&)tnflgfgﬁg?%%éﬁ!:,' t%ﬁ1grﬁeet?yl)dimethoxysilane,

Is(rso n- propyl a OXYS

t-Bﬁﬁgahgmiﬁw&gﬁ%xJ AN IORE AR S 1ARNE,
bi (e I

thyl cycl ohexyl am’no) di et hoxysi | ane,

cRidhek {Idineithp b AEHRY sl A8 ey SichfMBmetbxysilane,

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

cycSeHRh My etigh ydiethadtyy il aE] @) cheiBt(BOdXYSinetitiysilane,
cycl ohexyl (di et hyl am no) di met hoxysi | ane, et hyl
cydopentyiiey ¢lbhauyl )Jdmahorytiteoxy si | ane,

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

3 mghdpydi¢hsay syt tapesyhdinmshaxysijaieret hoxysi | ane, 5
isoE£op I(perhydroisoguinoIinp)dinEthoxysiIane,
4y lyycicﬁ@mﬁ@fcmpg@wu melthaxoyidHoget hoxysi | ane,

et hyl (perh droquinoIinoBdinethoxysilane,
3#‘}3?”65%“06%’?%@@@%&9?%1'%@F@Pi‘(ﬁﬂlﬁ’iﬁeysi | ane,

AR B DI SISl ) L TR 20, e,
bgkiéngl!?lftgﬁl?l&%g%no doiﬁ%;i %)é%/ tﬁ%dgs—g—giltgé&ino)dimethoxysilane,
blt%.kdci((y(jc%p%ﬁgfﬂ}r%lrl(?)%mngt%gi(yesharl]n%),(%1%&(1iéay%%hexylamino)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,
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 -t-butyl am no)di et hoxysi | ane,
bi s(di cycl opent yl am no) di et hoxysi | ane,
bi s(di cycl ohexyl am no) di et hoxysi | ane,
bi s(di - 2- net hyl cycl ohexyl am no) di et hoxysi | ane,
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,
n-biapfy Etligolprapy pand py)ldansthadydilatehoxysi | ane,
bi s(et hyl i sopropyl am no) di et hoxysi | ane, 15
istprepyd (dnybunddyning ) damr tho whilendh oxgishidxatdicthylamino)dimethoxysilane,
bi s( et hyl i sobut yl am no) di et hoxysi | ane,
ethylédidthwplaming)digethak yrolpok, sthlrgby drarequinolino)dimethoxysilane,
bis(isobuty!-nipropranino)diethoxysiIane,
n-propy Kpepy &pispapepinp drcHEKYT BRoxysi | ane,
~bi s(et hyl cycl ohexyl am no) di et hoxysi | ane,
ispRrEPY REF T Qissiyi PUHDHEPWIsHEMoxysi | ane,
et hyl (per hydr ai soqui nol i no) di et hoxysi | ane,
nﬁupﬁ/(aﬁr@v‘érﬁgpwaPm%mt%w Fdi et hoxysi | ane, 20

eth?l%%?@xpd%ééﬁﬁé) g%gc{l%gﬁg%llgﬁ% bﬁ&o%&lﬁ%@%g%g&%o)dimethoxysilane,
SR
SRR R TR SRRy,

oS AL 0, A A AL AOR | .

big€d?-?—:bEtﬁ&yﬁ:)igmdwﬂgﬂy%ﬁ%ﬁfﬁicly@llage,:ntylamino)diethoxysilane,

not r irmet hoxysi an

bid{ EHe] ARG NINBIHI QRS LY s TN ¥R 2L ABGy I cyclohexylamino)diethoxysilane,
di cycl ohexyl am notri'nmet hoxysi | ane,

big{digéﬂmm&ﬁﬂﬁlﬁbﬁﬂéﬂl@msﬂﬁk[ biRBlehR ¥ ul RNBe)dBthoxysilane,

per hy i soqui nol I notri nmet hoxysi | ane,
big@ity-ahr sropitl rainondit thoxystley ks (dianieopropylamino)diethoxysilane,

et hyl am notri et hoxysi | ane,
bid{etnd pr oyl bamopditthdetshaney bis(edimdisobutylamino)diethoxysilane,

di - n- but yl am notri et hoxysi | ane,
bis(citiyil-ttbupyltnyinadiataaxysidankolng@dobpierhe; propylamino)diethoxysilane,

et hyl -sec- butyl am notri et hoxysi | ane, _ _ _
big(etipdevsrpartylaanndietiozy yilsre.dig(athulcygohexylamino)diethoxysilane,

di cycl ghexyl amlnot ri et hoxysi | ane, i o . .
noproRy) (G sy PRAEPIBAKNSHh NS Er q:tggt'lm&,@irmm’molmo)d1ethoxy51lane,

E R e I

SRR OSSP BP OT HER WG | ane,

ng{uy@%ﬁﬁéﬁg}@o id@%ﬂ@ﬁ%'Lg'gg,{‘q%glj]@?rhydroquinolino)diethoxysilane,
AR TeRAR R e ans can be’ 10 gi ven.
is(lc)z)%;}og%g%eggfdﬁé%/\ﬁ%onl%%R&i%ﬁé}?ysﬁg&?R—OD%Ulép%ﬁ@dlco%m%ﬂﬂg)%ie(tl@xysilane,
thexyltrimethoxysilane, diethylaminotrimethoxysilane,
di-n-propylaminotrimethoxysilane, di-n-butylaminotrimethoxysilane,

di-t-butylaminotrimethoxysilane, dicyclopentylaminotrimethoxysilane,

dicyclohexylaminotrimethoxysilane, di-2-methylcyclohexylaminotrimethoxysilane,
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or nore types of these conpounds can be used in the
present invention. OAefins are polynerized or

copol yrmeri zed by random or bl ock copol ynerization in
the presence of the catalyst for olefin polynerization
of the present invention. The olefins such as

et hyl ene, propyl ene, 1-butene, 1l-pentene, 4-nethyl- |
perpgirb Bogyinalivebtivinayibx yist aws pediyércgnmotiactripetiusgsilamet her
individually or in conbination of two or nore. O
diethgbeinetriathosyelang dopyprepdamanetricthdyysidane, can be
suitably used. A particularly preferable olefinis
dlpm{opgyllaémeotrueﬂ@rayshgne etfy-thatydopobyetoxygtng t h ot her
olefins. As the olefins to be copolynerized
etévlhgﬁpénlév1armm@meélﬁéﬂyslianse@i@@ﬁ@enwlmmﬁmelhqxw At ene,
vi ny| cl.ohexane, .and the |ike can be used either
dicmlpkﬁxa lrlytrléﬂﬂowﬁﬂéaw1ﬁd@?@ﬁlcwlolﬂwla?@n@rw%r@la@

e et hyl ene - but ene can bge su ably used. As

p%rhﬁrﬁﬁpwaaolwrlet @a& YirePs: Ew@f@qu%eﬂt@ ox¥stiancet her

BT oG pOR St ;<'wz fhedy wq‘i&aﬁs‘i‘féﬁﬁ k
b@é%@%ﬁ"%ﬁ?‘ﬁg’fﬁg?&pBag%l"%%ﬁé’“ A EBP VI Ene i1 a
tr&vd?)ygw selgneé1 tetrra%gn PSl(ﬂ e”%% é)a t (%%QP’M}?C%(%’%IA’XC'{%EEySIIaHB can be

r| Zl Ioro ene an ene Seco
gﬁ/tgﬁ %ﬁﬁe"}%ﬁg g tog IW)%E 5%%h(?sﬂlco%sb%ﬁl§)én sﬁ@ )é)g % ((‘Sgllﬁlbmatlon of two
T

copo b\l'é'fﬁ{s a?@ﬁdl%eﬁfé‘a P |09ﬁ&¥ﬁgﬂ£€dyﬂiﬁrﬁh&ﬁ‘ﬁ bPB‘lof:]@ Eopddymerization

i nproving the ctatalytic activity, "'stereoregularity,

i bR se REATRE A RS BHBI&Sn pAIPRESH XN o Bel P6kent invention.  The
per formance, and propertles of resulting copolymners.

olefin@gibhtds @thyledie, propyledd, altyusdnes DFpRBGs) U-rhéthyl-I-Pentene, and vinyl
above-descri bed conponent (D) may be used. The
cydoipanenta He@sedeithef B)dividyallyeorus eadnbintti@r ofasvoarmoce.ur @f

or separately in a multiple 5 stage pol yneri zation

theeg silylake, propylohemekd ¢-dptany wer b siifably. uspd .k ndwartishlady r on
donor conpound such as an al cohol, oxygen gas, or
Prederable ofedi iperapyléael t dropnlene pey iméqawmlq:rmd W@mth@rpleﬁns
system.in order to prevent fornmation o int

Arsithg @lﬁéas toghes@pelymepasd: Fewiears yybywren lsrrﬁn?epp rfbmremyﬂnl -pentene,
horopol yneri za |on of propylene to. the

vwbar KpREapRbiie likg capbe pedett %dﬁ%qvg%la&‘ of ‘Hé’oéﬂbér&%{l of two

CHTR AT RO AT YA
copolymerri]zdmg 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
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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preferably 0.1 to 2 nol, for one nol of the conponent
(B). The ratio of each conponent used is not
specifically limted i nasnuch as such a ratio does
not influence the effect of the present invention.
Usual Iy, the conponent (B) 1is used in an anmount of 1
to 2000 nol, and preferably 50 to 1000 nol, per one
inmbviag theSecatalytandctimty tsenedregul dréy, corjoo hedrb g¢nAespofibe
conmponent (C) is used in an anount of 0.002 to 10
capolymepizefier pdyform@n@l andp@pemics obresulpag toplymagrk.y In addition to
preferably 0.1 to 0.5 nol per one nol of the
the sabREGMRABENt (D), thé éb@@rﬁ?é‘ﬁéwﬂ copponent (Rbapay fe used.  The
conbi nation, the amount is 0.002 to 10 no
cwmﬁtéléwa@ @zo ey b2 YeH elthaids gaRiKiuEPRIePYafshengr mpitiple

0.01 to .O. per one nol of the co nent éf?
stagffopqlﬁee%iﬁﬁaﬁe%%l f(fé§ e bleck eorplymerizqtono A rBRwWR elgptron donor
0.001 to . 10 nol yeferabl%or Qé to 10 no
T

cRrapnd G 1A Ehan QY R TORCIRAY, be;féifﬂe@w thI of
the conponent. écg Alth %h thg Ofder of f F 1% f hed
PQIH‘@&%Z%‘BH%%&FH e Hb?r paIPreyt oLmglY} ol § Rlshe

pisghe g‘ﬂ%ftﬂygwg%@%? ﬁﬁﬁg CREHREGTRRETRub bt heb{tHnlp e ook
C?pﬁ?)? oel’%ngitlé KL %C]{P}ﬁ gr&l leg fhlgealc%?lgp g{ﬂlﬁgalg'o}&)?%ng Igg%ropyl

0 con ‘act noa

al%gilrbsl Qad Pg%&/gm) ORGRE al@@ol@% 1&9&‘91%%?&% .01 1810 mol émd

t1ona er to contact the organoal um num conpoun

&@rabl?@q (§24381, Fhons Al 8 uR bl parponent. (A) to

contact the resulting mxture. A method of formng a

34 cahalayislorR¥ctadhifddetRBePsGRN YR UL I %@t@d‘%’éﬂﬂcﬂ @ such a
to the polynerization system separately causing t

re@idMReNgdtinfddnct theGPRERSTlthd hrese® MRengdH. ((BShally, tl‘ieh&)mponent (B)
components (C) and (D), and feeding the contacted

isasap onerdmd@uil ofihth 2@tnoolemid greferaly fhe 1000mpanpsrtode ) of
and (D) to the polynerization systemis also a

tipneheatatl ie therbooparent (A)S The cempoesi (§)es tsdfinpn Awpunt of

i nprove the hydrogen response of the catal yst and

0Py &1 B0 mioherefprablydt- 91 tos2 mbl, eheé prréiswpdly pegigyahly ﬁelrtOkS)y5 mol per
u3|napa previously contacted m xture of the nPonent
or(mmo the ?W@P@t@‘ﬁb emlf thyoraporteﬁb(QDdﬁrﬁ%ﬁdeﬁporp@n igfh dhe

onponent L In the resent ent.i aon,
a‘ﬁ‘@P’gﬁﬁ%? 09afq bQ]m@ referaply .0 lete el éi‘ pasticylarly preferably 0.01 to

resence or .in . the absenc n organi ¢ olven
OGBS Rer gl tmﬁlpagerﬁxgwrléﬂ@ Spent (G segin the

alglé{l@?fréplog)étt? gﬁ g $ %ﬂ% % (%8 [ 0 to fb mol 'and bgmgltjlgrtly pre-gergbly 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
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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preferably carried out at a tenperature of 200C or
| ess, and preferably at 150C or | ess, under a
pressure of 10 MPa or less, and preferably 6 MPa or
| ess. Either a continuous polynerization systemor a
bat ch pol yneri zati on system may be used for the
pol yneri zation reaction. In addition, the
capdy sy b addiap ilerorgamalenicoanebmpethd(B)he thel polyiberongos tysem,
or in two or nore steps. In polynerizing ol efins using
sephretebatabipg tthd ammeheft (@nte hentaw throrventonéw)(C) ot dwpomentents
(B), and component (C) (hereinafter may be referred to
(@ rot(P), mnd fesdingrthe sgntactegampearyiddy apdeowponent () grghe
desirable to prelimnarily polynerize the ol efins ,
coprpapents 6C) @We(pmﬁ@ thepollyesizatien FXstem i #liora preferablpehediment.
the catal yst activity, stereoregularity, 20 properties
It 57 pasaidlf toifwahes omprave trdbydregea sespams of ﬁ}{f ¢atadpst apghcrystalline
addition to the olefins used in .the main :
PrﬁBWﬁ%?ﬁ'n BEFISBIINERORGIECY USHER PASV QS eaiaciedrmipdurg o6 the

oA SN R BB 5 S SRS ponen )

oDl Bl RS e i g e
o TR TR £ LD USRERTRREE Pl £t
RT3 IS LG = ARy D s

pI@?e‘?eﬁh L&rik® ?E@fgﬁgﬁﬁ%ﬁtuﬁ%(}%& l(e@, aﬁ@gtf‘\e?ég%bgf,tat {&RC or less,

conponent s e presence Ins
et b Reks@Re bPS0 RIS drTeRadnd ROkBRS 6 BAtal RMesdNAELRerUS@ntinuous
the conponent (C) during the mai'n pol ynerization.
pdlibRkgintshRerod @barh peBtedchtiaf syt GeyROnRaAls: @ad
nmononers in carrying out the prelimnary
pElohgrEdtionatdcioni Sinaditionaihe pblyniesizatési ¢aalble@otndldtéd dther in
add the conponent (B) to the prelimnary
opodtgpmer inzwbioomosy/seEm i n an i nert gas or olefin gas 5
at nosphere such as propyl ene, cause the conponent (g@
and/ br pdyreerconpoleéing u{imy the satatyshterined Gomtthe compenent (e,
conmponent (A), and then cause an olefin such as | )
CERPPEREED, angrpmnoneid Co theppnadtes friqy be selanpd e from digpgetojtigne as
contact with the mxture. A though not specifically.
R RoBHNeriZaon Y Jf [SrAChiERt)e 191 shRIAY yt RodHNG A Sk %Lﬁﬁfl%prﬂ%r to
from-10 to 70C, _and prefergbly from:5 to 50C. .10
theHeaIp BP ymsFZ3tan (g {ursher JPBIIVA dhe htalyk AP AT EOGRU IR
proolpgxftfeg OP r%lsglglrexé Ipcz)l?'He?Sarticles, and the like. In addition to the olefins used in

the main polymerization, monomers such as styrene can be used in the preliminary
polymerization. Specifically, after causing the component (A) to contact the
component (B) and/or the component (C) in the presence of olefins to preliminarily
polymerize 0.1 to 100 g of the polyolefins for 1 g of the component (A), the component
(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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catal yst of the present invention can produce olefin
polyners in a higher yield than in the polynerization
usi ng a known catal yst, while maintaining a higher
stereoregularity of the polynmer and inproved hydrogen
response. In addition, depending on the structure of
t he conponent (C), the catalytic activity and
thetpe¢l BRihegWoymdrizatsandprey et chinpaaeaqapanees the tnuid he
case in which a commonl y-used catal yst is used.
p&peeiitdtoal | pithouglethe biier oAtaitacs bf Bk cohpoperes @nt monomers in
invention is used for polynerization of olefins, it
cdrasng bdehe prehmiimame polymatizatios ihgpirangknt is dspmbidoifgst add the
i nproved while maintaining high stereoregularity
celepanedi () to thetireliminprycnalyreerifatiph 8y stapporremert(@ay or ¢lpfin gas
addition, it has been confirmed that the effect of
atisplesye peshtds repylaneyeauee the cPmPPRENhKd) Adérdg equpanent () to
20 can be pronpted by using of the conmponent (O
c%a@ ingpniack peibithy %or@qna%tt(@aeandﬁh%l C%‘?@@h@@ﬁp Segys propylene
npound of the present invention cagn be used as
RGBT STeRD GRS (OfGoTR IgpPRIFFiaYin thednirtlage Rihough not

s Gol EArS s PN Y PG P i FBBraRet infrep i to 70°C
d th Th t t i1l b
racEgref PbuTPR 90p 0ecai | by exanpl es. ahi ch 25 shoul ¢
t th t t
(Exanth BTG o T ol b B kO IR AL BRecgn
citglsgtl%flt n@‘?ée%bm&?rﬁ dn &' ?ﬁdtlcggﬁ?ﬁg}%ﬁrn?ermsa hlgh?]r 6?fle:ld CPan in

iciently replace trog gas was “c

t]—}’é{' };o rﬁ‘er&?ﬁoﬁ‘ 04 %5 RRowi cﬁglpéftl @P]l@ﬁlaid?alﬂm@ t}ﬁg&‘? Igtereoregularl‘fy

e solution was coo to -10

ohﬁ?é%?yn?é? LHE EBFro0td BRITEERNGEDbh. AYRbAARLE d@yéaalmg on the

hium in an anount equinolar to ethyl’'am ne, Wwas

sﬁu@We)bf éﬂéﬁbﬂiﬁC? tY ¢t Qadtivitip@hd YWBiebfeghlasity 4rk iMfroved

After the addition, the tenperature was gradually
ab bsheaed olith hbéie Anwhithe cominthli-eseda@stalysaic tugel. f Bpetifivally,
hours to obtain a slurry of lithiumsalt of
waith yeanaiatest of tha prdsent ifveaskn isusethfatpol ymeerizatien obdlefins, it has
at nosphere was sufficiently replaced with nitrogen
bgenscandismed thatydd hyfltogerarespinge weWwdwdnleoﬂamtammg high
di cycl opent yl di net hoxysi | ane comerci al | o
stgreardsabiriy gensadies kg Sricizo tb@ ceperent Q.- t 3/5 n additigrn dt has
the above slurry 10 of lithiumsalt of ethylamne, in
begn eombigRed that thejeffget odgnprovingrihe catalytic activity and stereoregularity

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
should not be construed as limiting the present invention.
(Example 1)

<Synthesis of aminosilane compound>
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di cycl opent yl di met hoxysi | ane, was sl owy added using
an injector in a nitrogen stream After the addition,
the tenperature was gradual ly increased and the
m xture was reacted at 70C for four hours. After the
reaction, the reaction mxture was filtered in a
ni trogen atnosphere and the solid conponents were
was hadlask irhwhick mied integuiad utrhosphere Mmstsoffis@mdy répghateelvyith nitrogen
separating a solid fromliquid. The sol vent was
gewegrathatged withari R eolus oh of ¢tbylamin: it enimeden speanlucTho$olution
bls(ethylan1no)dlcyclopentyIS|Iane was purified by
wes sedl¢d iat-i Ot Ukded arhedareetPoasy gommeTtial baiailablg bpml hithium,
of the conpound was found to be 118C/ 2.4
lryanearmounégqlemoe%o qtRY lgmprco thae ﬁlowéga@ﬁwﬁmﬁ@dirmlr@efunnel while
bi s(et hyl am no).di cycl opentyl sil ane by 'H NVR
SHIFage| éﬁéwﬁlaﬁ lgﬁwtp@e@peq%ﬁ@e s @raéi#éhlﬁt @Psﬁa%@ﬁiarp;?& % o the
confirmed t t he co nd. conS| st f C 66.05%
m(l@éfﬁoVY%rean—?da fIOﬂW%B%ré 0 Olgipigna sl %ﬁ%lo 1t8111m9§% (eifsy%a%

ARG @%kéﬂﬁvwi{tﬁéS%ear%%saaﬁfaﬁnﬁe qﬁ%ﬁ%gwwgaumgen

R R

@ﬁ%&%c‘wﬁ?y RGPS Fhish it RS 1§t IR 20 B8 A6%e sturry
LALRDS i S%efha rﬁ,ﬁg ORI QS HiadSydiloME | 0 Table 1.

e resu Se an yses ' support t the
%?&?%*ﬁﬂ?%%‘“ﬂdﬁ%. e AR e SRR BA g gen sream
Alet ﬁll\e/g_ﬁgi%'dﬁ afe t@i&ﬁ%htﬁ:%%&%éd&‘é’ll@&&é&@&i éddQH@mlﬁZ%sgreacted

Measuri ng devi ce: OVHz, Sol vent

afNDTOEEr Rhr BARE: Rfer the RSt olYBRSULItRE rhiRAREHAS Hltered Z2VE,
Internal standard: TMS IR Measuring device: "Avatar

nidQET athidsplneae arf bt Woledl cdaypddeas|vadre Gashellath a small amount of
sandw chi ng net hod, Measurenent tenperature: room
tdlempethatety ecparafidABlaBolid Tippeliqfid.pr BhasvlWntyes exapofgakirom the
position (ppm rotons Proton of CH directly bonded
s¢loti@l angrthe mirg@odudt of bisGttiylarinpditwstopentytyiland wis putfied 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
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
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 CH2 on 5-nenber ring 16 1.0323 to 1.1203 nulti
| et Proton of nethyl group of ethylam no group 6
1.3467 to 1.8118 nulti let Proton of methyl ene group
of ethylam no group 4 2.7386 to 2.8870 multi |et
Proton of NH of ethylam no group 2 04930 (broad
singlet) (Exanple 2) <Synthesis of am nosil ane
'HE-OYRUNG2s Ut igAlet foe eEQTe SKBIHT| SelkeritnCIillG Nuntber of scan: 20
i nternal atnosphere was sufficiently replaced wth
timees, MepenrigmsmpastohaG€dingirnd seodernd: 6MSa THE sol ution
containing 0.04 nol of ethylamne in a nitro
IR tMearingaete: SAvEanbER AR gharufzshiresbhy Mianlsig oNod! mol
of BuLi was slowly added to the ethylam ne solution
sapgvicding Hethed.Measuprnent EmIsHItHE: ropahtﬁmperaﬂfr@ er the
addition, the m xture was gradually heated and reacted
at 50C for 15 two hours. Another container of which

the internal atnosphere ed wwth nitrogen was
charged wth 60 m of a mpsol ution containi ng

0.02 nol of but yl et hyl di net hoxlySiulmdeeofah ool e
-10C. The a%?lee %réﬁﬂpy of Li salt| oprotomt h Iq)ﬁﬁf R R/%Ps@pm)

sl owrgtoadd € direedwbsedeidao Shen cool led s%I uti on Qustdeno 0.9411
nitrogen sedlmemiéfrrmg t he addition Xt ur dmudtplet)

react egroz-[lon QI O{]gr érgg gours. The r ctl bn 121823 to 1.1203
m Xt ur e Was sépara a solild and a sol ut i(onltipfet)

50k Srgal c}lyggfggét&? yﬂﬁh]% walshed i t h| 20.36736 1.8118

to uene an tPon. The sol vent (wadtiplet)

?Y‘ﬁg’%%g@‘%{?ﬁ?ﬁ@“?'gfkglﬁla%%%ﬁ’fﬁgt undey, redliced/386 to 2.8870

pressure a esi die was illed under rdmyddet)

or SRR amin woup 1 1 e el enfbroad gl

analysis confirned that the conpound consists of C

55.01% (55.11 %9, H 12.57% (12.72%, and N 16.25%
(E%8fd7%) . wherein the percentages of the parentheses

are theoretical 5 val ues.
<Synthesis of aminosilane compound>

A three-necked flask in which the internal atmosphere was sufficiently replaced

with nitrogen gas was charged with 60 ml of a THF solution containing 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
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

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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(Exanmpl e 3) <Synthesis of am nosilane conpound> A
flask in which the internal atnosphere was
sufficiently replaced with nitrogen gas was charged
with a THE sol ution of ethylam ne. The sol ution was
cooled to -10 to 10 OC and a hexane sol ution of
comercially available butyl lithium in an anount
frequherad] @rort wndet teyha@mdi messumasd sheowkiduadde disulédngndar reduced
dripping funnel while stirring. After the addition,
mthmﬁﬂenpeﬁmbmﬁeﬂhﬁsmgrﬁé@abwvhﬂﬁbmeas@Ueﬁbnﬁcﬁnan@bﬁhe
m xture was reacted for two hours to obtain rr
capffiringd Hiatithe sampowid eanmpisankitn e OAbotSiadr “9) Hs k2. 571% \m}‘%%)
the internal atnosphere was sufficiently replaced with
arigi Nyh1 62350 ¥0-%i ek a\g@rﬁngﬁ@ peEepiagecH{dhgpycnihesss aretheietiral
sol ution of bis(nmethoxy)diisopropylsilane (a
velgtmercial |y avail abl e product) which was cool ed to
-10 ﬁo 0C, and the above slurry of lithiumsalt of
&Mine, in an anount 2.1 tinmes not of the

d I | ow dded [
gwtéws(@? SIS R RnEh otream After the addition
th t d |
RS s I Y
g%sh\z\e/asrc ngteJi Qh a 'lr{]ﬁ soqafc ?ﬂetmlé(r%i‘lnrée g sélu ecvggcdoﬁ]ec?to -10to
|troge atnnsp ere an d conp onen

o“’da&{hea e‘%aﬁys&ut%}?dﬁ a:o?x?fgeﬁ'a{)ﬂ)pgvaggi)#%ﬂ@l hf}ﬁ%e&yan amount

sep ara ng a he “sol vent was

\fﬁgf&& y(%ﬁiylglth %v9§slawl¢gdu9@uaﬂgahnsplﬂglﬁma a@lusgumgg

am no) di 1 sopropyl silang was ptri fi

At bh@tibRNhs RAFlerd G WaS drAAEBP HeRased kD %OQ@ hﬂxd ﬂ‘lg mixture was
poi nt of the conpound was found to be 68C/ 7 nmHg. The

révibtell GorWad hdars8d oBtin dfingy Bf REAUGH sMBSE &RAmIH¥FEd AnetheEflask in
bi s(et hyl am no) di i sopropylsilane by "HNWR, IR and

whivh thd @iendl arngosphedewads Suffitheatle rarimiet avith fapllly ypatesnitrogen gas
confirmed that the conpound consists of C 59.35%

whS haBged) withHh tol@n@6etufid2 o DB metaony)disop®pgiadergga commercially
(13.84%, wherein the percentages of the parentheses

availebletpeeriust)ivdush was @@éed toFHatol (%Csmth? abevsasdury of lithium salt

absorption by N-H stretching vibration typical to a
ok ethamatey inedh 47e0ounh 2 {l Hangsenqf o drenislancgifoxs @oerﬁpylsﬂarﬁewas
p05|t|on attributable to protons obgalned from
slowhy $ddse usipg RV SHYCR AU RETH SHFRM's pBEFT BfaAditiatd ? e
Bt e RoR B 80 B TR0kt P tr o o
After the reaction, the reaction mixture was filtered in a nitrogen atmosphere and the
solid components were washed with a small amount of toluene, thereby separating a
solid from liquid. The solvent was evaporated from the solution and the main product
of bis(ethylamino)diisopropylsilane was purified by distillation under reduced pressure.
The boiling point of the compound was found to be 68°C/7 mmHg. The yield was
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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conmpound obt ai ned was

bi s(et hyl am no) di i sopropyl silane. 'H NVMR and IR were
nmeasur ed under the same conditions as in Exanple 1.
TABLE 2 Type of proton Nunmber of Peak position (ppm
protons Proton of CH directly bonded to Si on 2
0.8102 to 0.8828 5-nenber ring nulti let Proton of
(IPei49y), whewupthe beicsmpgapyfithgpayerphds?s fre9B&itetical Gal@a19
multi let Proton of nethyl group of ethylam no group 6
1. 04 THhe B spectromihad mbbsarpti¢reby NP stretohiof vaeation gpiealgo aup
of ethylam no group 4 2.7924 to 2.8496 multi |et
sqeppdasn a@ﬂneNlHﬂ@ﬁ nesgpriaednd 3490up” 2 Bhepoegtion ghdaithble to

Si ngI et) (Exanpl e ﬁ])r‘ <Synt hesi s of am nosilane
PROSIS SUpirdne 1f éb@;fé\a PaeiFIre gnéthe spectiume intensiies of
manner as in Exa except for using 0.02 nol of

theeroRIOBHRT§ @S Fh@*{%@dﬁme D. oﬁherfswlféfof memaéyﬁeﬁ guppgrt that the
hexane q:z) ol.ution 15 nst ead

Li
CPPE PRIV SINHES ajﬁ ‘ﬁfjé %’F?Fy 5(51399& rréi 34 B’Eﬁ_ were
d 0,01 | f t-butyleth I steadof
g eh e 2 £op IB%%Sdﬁ"ﬁ‘éﬁlﬂs o ane re Lpeese

bi s(met hyl am no) -t - butyl net hyl sil ane. The elenentary
anal ysis confirmed that the conpound consists of C
52.30% (52.44%, H 12. 6]TA1§L]E2257% and N 17.51%
(17.479%9, wherein the percentages of the parentheses

20 are t heOF[‘%é &faﬂrot\éﬂl ues. (Exanp élgrﬁg?gfsof Peak position (ppm)
Proton of CH directly bonded to Si on 5 0.8102 to 0.8828
S-member ring (multiplet)
Proton of methyl group of isopropyl group 12 0'9?;}112?;12%7 19
Proton of methyl group of ethylamino group 6 l.Oz(er]lett(i)pll.ei)O 7l
Proton of methylene group of ethylamino group 4 27(9r%1iltt(1)pzle§)4 76
Proton of NH of ethylamino group 2 (bro(a)lggi?glet)

(Example 4)
<Synthesis of aminosilane compound>

The experiment was carried out in the same manner as in Example 2 except for
using 0.02 mol of methylamine instead of 0.04 mol of methylamine, a hexane solution
containing 0.02 mol of BuLi instead of the hexane solution containing 0.04 mol of BuLi,
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
are theoretical values.

(Example 5)

40



10

15

20

25

<Synt hesi s of am nosil ane conpound>
Bi s( et hyl am no) di cycl ohexyl si | ane was synt hesi zed in
the sane manner as in Exanple 2, except that
di cycl ohexyl di met hoxysi | ane was used instead of
t- butyl et hyl di met hoxysi |l ane. The el enentary anal ysi s
confirmed that the conpound 5 consists of C 66.03%
<$BBhE®f ,antthosllan86Hfalbd88% , and N 11.00% (11.01%,
wherei n the percentages of the parentheses are
t heoBetmetylaataldisycloiRxatsphes 83s syBthesiaedinsthe fame manner as in
am nosi | ane conpound> _ _ _
EGBYIAS: AFRNAGY eydoniyn vyl unasobisssghohesi zed
in the sane manner 10 as in Exanp , _except that
t- bwleéwédeylrew@ﬁwham rrel“h?o%l%@rrtw@nwags e@é”ameﬁlébzéa@ C@rnpound
t - butyl et hyl di met hoxys nment ary anal

oty et (ol "/e)oHpéhﬁé% (é bﬁ%"(%>t3§1d8¥ /00851155

58,009, H 11.68% (11.909 nd N 15 0096(15 03%,

WHRE ﬁp?rﬁ%“tﬁ%ersé’g CRFERIRAES 116 TSRrSRELES. ar
heoreélcal val ues. (Exanple 7) 15 <Synthesis of

( 5%P) ane compound> A flask purged with nitrogen was

[l d 60
S ey 00 Rt ch vas dohydr at et and
ool e MRS ST eIl AL NSE AL LR, B SAne ramer

smal di neYas ure was
il et e
yBipALPROESSaR raE e P A oo

corTIResat:U7e 184 (I3 L EIMRE 68T €.90,) Rgk ow. 15/@‘0%( 15t038%),
addi tion, the mxture was reacted at 30C for

wietéirSthe w@eﬁtag&tqu phrettheses msheofdnlcalaramsand t he
anmount of the Grignard reagent in the resulting ether

(Balmplé ®n was cal cul ated by acid-alkali titration. As
aresult, it was confirmed that the yield was 20% 25
<@pwh¢sreoiconoenianatomopounds 0. 04 nol /100 m. A flask in

whi ch the internal atnosphere was sufficiently )

r epl AcEagk wighd mithrralgegengeas oharged Wath@é}fr wmpk of iBgalhc megnesium,
tol uene solution containin

20 Q60 Bt ASopETFY heiES heh Sioh Qe sendcisriized avas oisd.
while 41

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
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%
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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stirring and 100 m of a diisopropyl ether solution of
the Gignard reagent having a decahydronapht hyl
group, which was prepared above, was added dropw se.
After the 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
stittihg gL0sHI epanliisoprasheterd sol t@nwif the GAgiird efagtmlhdeing a
and added to the solution side. The sol vent was
deevlaploorapbthy igidep, wiadueas pppass abeve, WMae addedidioewvisas After the
heated and purified by distillation to separate a
adalitomy tte. mikiirs was goeldaltyehaafedsapd tripesidsat RO feepeathedrs.  After
twice. 50 M of a toluene solution containing 0.02
thautachon,tapelid esuponang was separated by centrifugation in a nitrogen stream,
bisédecahydrona ht hyl ) di met hoxysi | ane was added to a
whshgd kwicg gvitnl G i o%tp%@rle teaf @dded to et winmiceds- f | Tdhsksolvant was
whi ch the internal atnosphere was sufficientl
cvapplatedatdgl AUt W g%&e {raksiue pas Q@%Ie%ﬂidmlady 194 bygistdlation
t ol uene solutlon_ containing 0.04 nol of ethylamne in
togepgrate dgupduct r e Sl Prgedhre 8f Syé“}r?é%éﬁ‘?é repseteditypee. S0 mlofa
ont ai hi.ng 0.04. no slowy added to the
to, eﬁ?FQH?%%C@BWHF%éHx@BBEQELTUSMUT%C using a dri ppi ng

blﬁ%ﬁ?&droﬁéﬁfﬁﬁﬂ Pafoi e %latfw?ds?" 19 ﬁbﬂ"ﬁi % "ﬁgr”"é"b'yy

apov e sl Yokl ARy R Rt e Vs
AT AL PR R T s bk
cd‘fﬁ’aslm g qglﬂf)locﬁ\@tlg@ergé{atﬂ?ﬁ n{}lﬁ‘)ge %géaH.orBO r&hg ) d é%lutlon

rea or t ours at

C(;n\f\leﬂg e @bl §Afari The sﬁ)Qle §(’fﬁedvﬁ@§1eee\ﬂ%@8ﬁ§ﬁ3 &61uéBn léB(qgc[ to
reduced pressure and the residue was ‘distilled under

-10edusiagd apiri@pmigifended. PAftedthe a@iflors eRamadteretvite gRidElIE heated
t her eby obt ai ni ng

arlaf 12 feted A 0adfaoiwol I{ueke dehabgtobtaahg hyluprsidf éitkdumTsak of
el enentary analysis confirmed that the conpound
metnykinghs oFTheGibo¥@ todiHe (T1R1186¢Hntaiking 10B6rhob ¢fithe 679 ,
and N 7.51 % (7.72%, wherein the percentages of the
bigaleeahydmpephthyladimethorptilanaivay edalesksto -26’( Bdahp g of lithium
<Synt hesi s of am nosil ane conpound>
st of (reqthylrminieri)saddebireryisey c higethe priditioafbe wxture was further

synt hesi zed in the sane 2
reacted for three hours at 50°C and for two hours at 80°C.  The solvent was evaporated

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.

(Example 8)

<Synthesis of aminosilane compound>

Bis(ethylamino)cyclohexylcyclopentylsilane was synthesized in the same
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manner as in Exanple 2, except that ethylam ne was
used i nstead of nethylam ne and
cycl ohexyl cycl opent yl di net hoxysi | ane was used i nst ead
of t-butyl ethyl di met hoxysilane. The el enentary
anal ysis confirmed that the conpound consists of C
67.05% (67.10%, H 12.00% (12.01%, and N 10.23%
mbdikr 4899 Examsle @) exctrahmettoéithiag s afed instedd @anethylagsesand
are theoretical values. (Exanple 9) <Preparation of
cystihieglylcatlaponsit! dicmnpoyeifdne Wwas2isod hstead o6 thhdty ol stidimethoxysilane.
flask equi pped with a stirrer, of which the interna
Tl clomphteryeanabdislverinnsdfthatdheeumyoundgoas g ot 67.05% (67.10%),
nitrogen gas, was charged with 150 g of 10
Hdiléf)%xyag Hesind N : a2 3760 0pd3 %aX wheteurethe perseprggseant éhea
susgension liquid. The suspension liquid was added to
paieria¢sgs Prihesretpsbvattiesof t ol uene and 300 ni of titanium
tetrachloride previously filled in another 2,000 m
(Bxamwle Dot t om fl ask equi pped with a stirrer, of which
t he interpal, at sPhere had been sufficiently repl aced
<%FPWHH?QP%§@ﬁ°an§§.uﬁﬁ§m§@§pension l'iquid was reacted

o SRR B AT Tt 0y
B985 B35 e 0 Db L A S0 g o
RFRRT el o B B o Ry o G e oo
SRl AP ARG S5k B LSRR M Pt
teﬁjaé:l{l&ji%regigﬁs\,}z Ri18d FEdofeE 2708 %lqguxﬁiqﬁot%%’?ﬂé&‘lﬁﬁtﬂﬁﬁg& with a

treat ne re repeated once nore. The res

stiRRCH WO cIMhEti e SralRsh OB REHa SR Ruffic B8y Wiidted WidQitrbden
of heptane at 40C, filtered, and dried go obtain a

g&0| Mihe GadpRhYiGH liGEOP@B eicted it St rfoae Fv@f A feewderdditibhef
content of titaniumin the solid conmponent was

2P asiuwfed n-tamnd phthalate, tie hixtide vasheatedkr H9AC ahd esacted for two
pol ynmeri zation catal yst and pol ynerization> 25 A 2.0 1
heuwrs edilaverragui Pifiedthairedetian,ghe raselting ofactubn phxttuieevas washed four
internal atnoiphere had been entirely replaced with
tinies Maigelnd (] ohiekierdaidged whttar the addifrpopf ngOO ml of toluene and
triethylal um num 0.26 mol_ of .
300 By ef hignam wopdilends, Bisaprojiosimiatec wht agatrsdoil h0°43and reacted
for two hours while stirring.  The intermediate washing and the secondary treatment
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>
A 2.0 ] 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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Exanpl e 1, and the above solid catal yst conponent in

an amount, in ternms of the titanium atom contai ned

therein, of 0.0026 nmol, thereby formng a

pol yneri zation catalyst. Then, with the addition of 4

1 of hydrogen gas and 1.4 1 of |iquefied propylene,

prelimnary polynerization was carried out for five
Extintplé €sardtth@ gveSofiditawbstrugmploheh it ieapoedt] i teiddisyof the

pol ymeri zati on product was heated and pol yneri zation
titmaismcaemicentaget! thiaeinpmie). GG meol, 7REE:by Themmgtagiojaherization

activity, bulk density (BD, g/m), heptane insoluble
catadysp o nElrrns Withithe sddifion el efglydrdgengas andel 4Atebligliefigd t o

ASTM in terms of the nelt index (M, g-PP/10 mn),
propylente predigunary pglypsirization wes e@rieheuiderdive matesas 20°Cs

are_shown in Table 4. Blanks in the Table 4 indicate
follpaingnvhighthe RARlEMMErYRAYMerEdtiot produgl wasyiepied apd polymgrization

per gramof the solid catal yst conponent for the
wasrstiRd Ot orgieyierr at(19) Cqr ARS pdrly et b pulkrdepsiey (BD, g/ml),

L L S AT
. [ . T
telg—gs] %}:_E% w{eﬁgméeg))(jl\/ﬁz g-g)ﬁ’é a%?q)zggﬁb%geﬁnﬁlglﬁg ?)tglfygfg% we?eurrneasure ]
: i : : (G .
TR AR R g R p BT R nfihen il i ves

WA asured to determine the proportion of the
acglélr%r%dgﬁent s insoluble in boiling n-heptane (H, w% 20

(o SRR B0 bt 08 b Rl o
pdlﬂq&s@ gé.uﬁ B& B lhbur draKe Pﬁyﬁleﬁhﬁfmn&%y{aﬁcm& a%grfigﬁ to

det er ed according to e method conformng to

thOFARRYiRE foHma1d7210.  The nol ecul ar wei ght distribution
of polyners was evaluated by the ratio (Mwv M) of the

wei ght average nol ecul ar weight (Mv) to the nunber
average 44 nol ecul ar wei ght (M) neasured by cross

f r@ablyoo adtivity =cProdnaidgotyaydry(FY @7Splidisatalgst cofdpGndnt ISR ur
(manuf actured by M tsubishi Chemical Corp.) under the
following conditions. Solvent: o-dichlorobenzene
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%)

in this polymer according to the following formula:
HI (wt%) = (H)(2)/(G)(g) * 100
The melt index (MI) which indicates the melt flow rate of the polymer was
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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5 Tenperature: 140C (SEC) Col um: Shodex GPC UT 806 nf
Sanpl e concentration: 4 g/1-0DCB (200 ng/50 m - ODCB)
Feed amount: 0.5 m 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 bis(nmethylam no)-t-butylethylsilane obtained in
mbleanipt weizht (Mdh)emeasofed by cross fractionation chromatography (CFC) using
bi s(et hyl am no) di cycl opentyl silane. The results are
“Clfon 50B” tabhwfactured Dy Mitsubghe Chamicrheomarmadendpe folpering
as_ in Exanple 9 was. carried out, except for using
casidg{edshy| ami no) di i sopropyl sil ane obtai ned in Exanple 3
instead, of bis(ethyl ani no)dicycl opentylsilane. The
Seluent| e-glichraolangsne (GPGRbI e 4. ~ (Exanple 12) 20 The

T%Se"%@tﬁrxer: THOTERES i o oty gmgp\g?-st CButyt et byl si | ane
! . o
Cgﬁlg’?’ggﬁweléﬂilﬁéwg@cﬁnébgﬁxﬁsi Ioane. The results are
in T 4, '
ST RanBrE e 4P G UaliRCRT alng o5

bi.s(meth m, no) di cycl ohexyl sil ane obtai ned i n Exanpl e
Feed ‘%“é‘gg}'sg?l bi s( et hyl ani no) di cycl opentyl sil ane. The

ul tght distribution of the polyner was
Fﬂng\la%ﬁefégfmtll)‘ﬁggr esults are shown in Table 4. 45

Té‘g???@g&gﬂ‘?& okbg4g@M® experinent as in Exanple 9 was

, except for using
(g;gaﬁ{ﬁm@w am no) cycl ohexyl net hyl si | ane obtai ned in
Exanpl e '6 i nstead of

bi s ( ehdydnadéxpelitieay sl if BRahple Wal@rridd\dut) S&eptifor adify
shown in Table 4.
bis(methylamino)-t-butylethylsilane obtained in Example 2 instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 4.
(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)

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
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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5 (Exanpl e 15) The same experinment as in Exanple 9 was
carried out, except for using

bi s( met hyl am no) bi s(decahydr onapht hyl ) si | ane obt ai ned

in Exanple 7 instead of

bi s(et hyl am no) di cycl opentyl sil ane. The results are
shown in Table 4. (Exanple 16) 10 The sane experi nent
(Easmple Byanpl e 9 was carried out, except for using

bi s( et hyl am no) cycl ohexyl cycl opentyl sil ane obtained in

Ex armbhessagiej experamentas in Example 9 was carried out, except for using
_bis(ethyJaninoLdicycIo entylsilane. The results are
big(meitylampinpayrlehaxylipethulspane obminedindpample omstrd 98| i d
catal yst conponent> 15 A_500 ni round bottom fl ask
big(gthylsaro)dicyrlopensylsilansy | The reppiteareshewn it Eabhaf-

at nosphere had been sufficiently replaced with

Expmp gas, was charged with 4.76 g of anhydrous

ma siumchloride, 25_m of decane, and 23.4 nl of
2- gt B AXPETREHGS In E’fﬂgglﬁi9x‘i’ac§r°é"\$€é‘s°“rt&6?@d°°lf S wo

R IR R T I )
.h | ut,i d-ihe 2 ' . ted at
R SOHRSR B sl P S BR R20s o8 2

agded dropwi se over one hour to 200 m of
(Eggﬁgﬁﬁﬁﬂ1tetrachloride mai nt ai ned at -20C in another

sooc—Eillet {?%F@(PQ@&E@@S ) Eﬁé&nﬁ]g g \P%chnz)@dt&t,aex?%ﬁtrf&eﬁsi?éjf

whi e i nterna at nosphere een sufficrent

SR A0 5 e MRIGIRE AU A8

bisllethS PR hY)diRBlobaktfkBaneas The e dits &8 8heiwn H KUK 8. Was

reaCted for 'two hours. After the reaction, the liquid
(Bxa@fpleor7)Was renoved by filtration. The remaining

solid was washed with decane and hexane at 110C until
<Prepdratten ofi sofid icataiystocopgqonets>wer e det ected, filtered,

and dried to obtain a solid catalyst 46 conponent in

t he AdOhndfroendoeniider flaskiequipped with acfirres, vawhich theiintéreal

solid catal yst conponent was neasured and found to be
atgogphgrohaddmen saffigiendy raplaced Withavitrosenigesn wastchriged wahgh.76 g of

pol yneri zation> A polynerization catalyst was prepared
ar&wgro,gé piﬁg@@sp%ph]@ﬁdwi% alygfdeeaneoipd 3344 ml 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 solution and the
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
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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5 the sanme manner as in Exanple 9, except for using
the solid catal yst conponent prepared above. The
results are shown in Table 4. (Exanple 18)
<Preparation of solid catal yst conmponent> A 1,000 m
round bottom fl ask equi pped with a stirrer, of which
the internal 10 atnosphere had been suff|C|entIy
conginenigdl the fobmif e pogder. gddie comtenicfaitgaumin the splid gatalyst
magnesi um f |l ake used as a Gignard agent. A m xture of
cop@ngntorasyneasired and found tahe 3. 1506 of dibutyl ether
was added dropwi se to the nmagnesi um over four hours at
<Byeoparatiginef nwrtmaow%@luﬁt@nmlymgﬁ%W% or one hour at
60C. After the reaction, the reacti sol.ution was
cool A@ObFeTiEaAT GAdEt 2y PEFPATRd aPA RO SPfi”&a‘é%‘n’ﬁ%‘rféﬁﬂ@ out in

were renoved . by 15 filtratjon t.o bta ol uti on of
u ﬁ@nﬁg@ﬁ%%rlaam ExAipl Rac-crBbioRPSiBe thaselihggaBe: mponent

d soh,gtl on. was dded bgégxm se over four hours
prﬁPar f‘rﬁeﬁglﬁse%ﬁ ORIt Gh whi ch was prepar ed
(EZrole m of hexane, 5.4 g of tetrabutoxytitanium

4 g of tetraethoxysilane in a 500 m round

ﬁ? gg ti f which th
<pr%%§érgtnnlér{$ Iﬁd%&‘%lggp aogﬂ' %eeﬁll :u:‘;lrglrengl y re:olcacede

th
e AT R 5 il PELLRD s

elrd RSl bdeRRGHHRRLF %ﬁ:ﬁde@ QVIM‘ﬁﬁtrB dnl &% 8¥astthatgR@ mlth 32 gof

erature to renove a liquid por i on.” The resulting

mﬁggésgm‘{\ﬁﬁ(é’\?s%ﬂ‘ 8éla BrghhrdtaoB®ms W hiktad@f Mo phf Be¥PAeride and
and dried under reduced pressure to obtarn a Solid

500 @EEdibuigl &thér Wis ddaed 8Rbirikelb BtbuahonaBismPEide thur Bodrs OS0°C,
m  round bottom fl ask equi pped w t% a stirrer, of
anththedtheligixturé ems adactatl fasileivar ftaad°OeeA fibths uéafctimin,em feyction
replaced with nitrogen gas, followed by the addition
sadfitiofBwad cooledtto roren ¢enapedaturs. a8d whe sefliddiompohents/vere removed by
Bht.hal ate. The mixture was reacted for one hour at _
filmgon Kesbtain a sobution gl the pegnesigm eomepauadoy Y lof the magnesium
filtration and the solid residue was washed ei ght 47
cerp@mdigplugiop svagpddsd drepwise ever/iwrehOUWa?é %0 a qu%ens?us

t ol 0.48 m f di d 12
sqigtuijqe@glﬁhwmpﬁ%?gﬁwé ?i‘éﬂ\f@?{ﬁe %fqtré ntpzsbg}zamum and
t h t 95C f t h

6%\?&4# tqtFRt méﬁ%{aﬁ L 5@@5?@5@@% lgh??tﬁrég of

wbbcgl{h d@e@g&ﬁ@&hos\ﬂ%ﬂe% \é\nencseufyvclzlertﬁly repfyce \];wt}tl gltr%%@r? gas. n%fter
the reaction, the mixture was stirred for one hour at room temperature. The resulting
reaction solution was filtered at room temperature to remove a liquid portion. The
resulting solid was washed eight times with 240 ml of hexane, and dried under reduced
pressure to obtain a solid product. 8.6 g of the solid product was added to a 100 ml
round bottom flask equipped with a stirrer, of which the internal atmosphere had been
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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5 wth a mxture of diisobutyl phthalate and titani um

tetrachl ori de under the sane conditions as above. The

resulting solid was washed eight tinmes with 48 m of

hexane, filtered, and dried to obtain a solid

catal yst conmponent in the formof a powder. The

content of titaniumin the solid catal yst conponent
timeswah 85 yd edl taochef owifdr tvastoeg, 2.1 Inl ofttétueds) 0<4BmelpaTdiisolourtyl

of polynerization catalyst and pol yneri zation> A
piplalstagpnid 22t8 mhottétapiugstetroedorpleayae eddedrtd the flask.  Then, the

pol yneri zation was carried out in the sanme manner as
mixtueveasstasted, at 88 €efor efebt hewss-ngAfterethe taridorns sheagoligd twas

conponent prepared above. The results are shown in
sepau@teé fipm el @ 9%, washethevisgwith 4 selrqfielyenea and pgain treated

nple 9 was carried out except for extendlng t he

wﬁb ﬁé‘%ﬁ;ﬁ‘ﬁe of wowtlbsmmh%atﬁ apd tl%l%ﬂﬁ%‘ﬂ%l e Z}d@r thesame s

T
CUisBReMEbEs | Sheaniae SSEBR wedrd sighb Rmen pah g8 miaihexane,
i el tslh%gsgas%a it tbrifobds e
et ef FUARE RO PUULRAE EoranTeahaas 4D 2L 83 g Pybe 2.

w@hown in Table 5. (Exanple 21) A solid catalyst
8nponent was prepared, a polynerization catal yst was

<PLERALSflor %&%@&r&@;é 48 p\@@@e&%ﬁa@d out in the

manner as in exce t hat
b
b:iéﬂ?%g%gn1n d?%§%%opeh%?ﬁk?%gﬁ8@@%ﬁ§§?§gﬁ??§§§§%fgmnn
the WP nlafndr3Rli® ERample bX @fﬂéb?fo? 2ing theAoB@ kbﬁly%ﬁéﬁnt

conponent was prepared a pol ynefi zation catal yst was

pRpALAESS .. ATHe RALNIREISERH GITaMks4.carried out in the
same manner as in Exanple 9, except that

(BMan{pte19)y| ami no) cycl ohexyl cycl opentyl sil ane was used

i nstead of bis(ethylam no)dicycl opentyl silane. The

r esuThe samrecexphoment a3 i &shmmpls.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,
except that tris(methylamino)-t-butylsilane was used instead of
bis(ethylamino)dicyclopentylsilane. The results are shown in Table 5.

(Example 21)

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

(Example 22)
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5 (Exanple 23) A solid catal yst conponent was

prepared, a polynerization catalyst was prepared, and

pol ynmeri zation was carried out in the sane manner as

in Exanple 9, except that

bi s(met hyl am no) cycl ohexyl t hexyl si | ane was used

i nstead of bis(ethylam no)dicyclopentylsilane. The

r es ultsslid@ etalykt@orhpofent ads @répareiQa p&yakplzatiotdataly st @lak d

cat al yst conponent was prepared, a polynerization
pepirad.ysitl pahsnerjzagpawedcaraettioydh Yresamzahdnmar awia Examplesd

out in the sane manner as in Exanple 9, except that
exuiep( thathis(arethydgmine feyelphéxybiyolopesy Isdare wassused ettaad of ead

of bis(ethylanino?dicyclopent | silane. The results
biafethyddrown)dicycipgbhtglsganel 5 T(hExa\nr{ﬂs are2Bpwa ig Babld Scat al yst

conponent was prepared, a polynerization catalyst was
(Bwaopde 20, and pol ynerization was carried out in the

same manner as in Exanple 9, except that .

bi s ( AP catalyBoPmponant s pEspAside i PP Y mesAetiarecatalys sas

i nstead of bis(ethylam n%} di cycl opentyl sil ane._ The

PepEfr Aol mgsgion Wasregsried gut b hesetpg pAnaene) inKxapplep
A S R R B SR RO AR S B

i, ed. ipth i n Exanpl :
b R e RGN G WS BN R RFSAe! was
sed, i nstead of bis(ethylam no)dicycl opentyl sil ane.
(éjﬁ?énplleeg Its are shown in Table 5. 25 (Exanple 27) A

soli g Btk %%txgl%t c%gr{@ﬁglg%aﬁlgggpapé’deg g{ﬂg{gterig%tic?n catalyst was

pol yherizat _ prep |
p}l‘%ﬁ&éxﬁgz{#glngi}’fé?iz wa Edrﬁ?chg{%{tin HiE aiE S SRR anpE: 9,

except

eXtcpi MBE BYAT1 AR ARAABLIRARY D Skl fRGUE used

I nstead o bi s( et hylam no) di cycl opentyl silane. The

bisesillirfind ey pehityisiladd b e Pesulth EedMBWE iR §Abléssol i d
cat al yst conmponent was prepared, a polynerization
(Bainglly 35) was

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.

(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.

(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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5 prepared, and polynerization was carried out in the

sane manner as in Exanple 9, except that

tris(methyl am no) cycl ohexyl sil ane was used instead of

bi s(et hyl am no) di cycl opentyl sil ane: The results are

shown in Table 5. (Conparative Exanple 1) A solid

catal yst conponent was prepared, a polynerization
exaapedhyistis(waeshylan o giddeacelty drama@hhgl syl oy waailised insvaad of

carried out in the sanme manner as in Exanple 9,
bsfetigpaminb pticyeiopentysidghare tThelrelulte tieoshpwinliaidebleds used

i nstead of bis(ethylam no)dicyclopentylsilane. The
(Fxesple 88)are shown in Table 4. (Conparative Exanple 2)

A solid catal yst conponent was prepared, a

pol yfesplid getalypt mmnyrﬁtwa&agepﬂsetgﬂ@pbmt_fﬁl,zawatalyst was

pol yneri zati on, was carried out in the sane manner as
p;eparEQﬁqqxgm@l)gr,lerlzég%wps ¢sged out in the same manner as in Example 9,

bis(gieth | am_no) di met hoxysi | ane was, used instead of

exient BaHis@rstngsaineyriopentisilage wap asedingesdeful ts are
o2y ol D RS o
CEpiadiegtRnle the oane manner as i Eample 6.

o L R AR R
PSR BB R AR PO 1),

conmponen
' i . . d
U R S R s

b%sﬁt@%%?ﬁ%cgoﬁﬁgﬁﬂﬁné Athe results are shown in Table 4.

) met hoxysi | ane was used 1 nstead of

(GbspRLIN B3 9) cycl opentyl silane. The results are
shown in Tabl'e 4. 50 (Conparative Exanple 5) A solid
cat alaysslid caaen@niponeist wisgReyagsl, a polya eyirBt dnzaitdlyyn was
catal yst was prepared, and polynerization was carried

poephred paridne]ywasrezatiammwves cated outbhx aingraemeSnannexasaptExkhmate 9,
cycl ohexyl net hyl di net hoxysi | ane was used instead of

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
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
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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5 bi s(et hyl am no) di cycl opentyl sil ane and the
pol yneri zation tinme was extended fromone hour to two
hours. The results are shown in Table 4. (Exanple 29)
<Synt hesi s of am nosil ane conpound>
Bi s(net hyl am no) di cycl opentyl sil ane was synt hesi zed in
the sane manner as in 10 Exanple 1, except that
(0@;@[{ faydtvaiBxem 5)used i nstead of ethylamne. The yield
82.5% is product was confirmed to be
b| s ( ﬂeblﬁdlbaﬂyﬂ@bmpcmit&me@tgphmdl apelyhigritdion calagrewhary
anal ysis. The elenentary analysis confirned that the
prepeipd) and polynserighton whs darridiBou 3n He(s6de ahfither ddin EXahpR49,
(11.57%, and N 12.35% (12.37% wherein the
expeptgbaticaclobexgimetheldpactbon tsdsmsway wed Instradof cal  val ues.
15 (Exanple 30) <Synthesis of am nosil ane conpound>
bigietylampno)didyaiepersyldileneeind shpglywertization e wasrxiended dm one
in the sanme manner as in Exanple 1, except that
hawr f Bpyhas. nel hargsultsege $h§>§*tnelag‘};b1ﬁ 4et hyl ami ne. The
ield was 82.5% This product was confirned to be
( #-Fopy! ani no) di cycl opentyl si | ane 20 by the
elementary analysis. The el enmentary anal ysis confirned
<$>Hléb6$t$t?éﬁ%?ﬁ§8&?f‘d°0m'§f1§ts of C. 68. 03%(68 02%, H

per C ‘?ﬁé@é&llso q)ﬁlgyfggﬁegﬁgﬂg@ggg\sﬂgﬁbgllb%g\gg Q?ngg‘faﬂ}égr as in
ERIRG) Sirer DRSS éﬁ"@ﬁbgﬁ%ﬁﬁ?ﬂ%ﬁéﬁf”wﬁi@w
o B B RO 36 o6 BBl TR B aBEy e
el%ﬁelﬁ@r@gﬁg@n ne ééglgg%futa%a )ymss Clog%rénegrﬂe]%t atlpee aom%ound consists
{éad(ﬁpétﬁ% 283 Was,) usef ?é% A 158Rdn®N: 12.35% (12. 37%) wherein the

hyl'am nojdi cycl opentyl sl ane. The results are

perbQitpet Bf the Pantheses(drx BBlcBcal Zhluekr epar ati on of

pol ymeri zation catal yst and pol ynerization> A solid
(Bxaimpley30) conmponent was prepared, a polynerization

catal yst was

<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
by the elefnentary 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>

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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5 prepared, and polynerization was carried out in the

sane manner as in Exanple 9, except that

bi s(n- propyl am no) di cycl opentyl silane prepared in

Exanpl e 30 was used i nstead of

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

shown in Table 4. (Exanple 33) <Synthesis of
ingBhORbik (Mg LdApalydopdiyldildder eEhe asliedart shekn BoTHbRpRd

with a stirrer, of which the internal atnosphere was
(Bxafnpleci®nt |y replaced with dried nitrogen gas, was

charged with a dehydrated/ deoxi di zed tol uene sol ution
<Rrepdratgoreof pblyineriZaticw pataliystiand pOlyghenmahtiayb>

dehydr at ed/ deoxi di zed nmethylam ne in a nitrogen stream

and #golidchtalyst-comBonertevas peepared] aipélpmentatioo|caeiyst &0

m ) containing 0.2 nol of silicon tetrachloride was
prepasod, \and @alenenizatgnoped ceridd oynimthd shipp megnenasne Exarople 39

m nutes, while stirring the m xture. The reaction was
exsspitthetris(e-psonylaninpldieyClopertysilanginseraredin ronpls Hwas used
.ngmydr ochl ori de .of am ne was produced sinultaneousl
ingfeadholhip(sHiygningydicyelopergylsidanet i dRe reshiés # Rherinykable 4.

all oped to cool to roomtenperature. Then, the m xture
(Exg@iPiet¥ed to 40C and reacted for one hour. After the

xture was filtered in a

eaction, the.reaction nm
<$}Y‘%ﬁ%§é’2§§3”ﬁ&§“%‘ﬂﬁ%§ﬂﬂ%e alnd the solid conponents
i 10 . , ] [
B s o MR REsket e trtoned LC A ERG o U inERRTf B
RSB A S BT

VO our and 150
_ o g _
o3 AR SRE e A R o

d&‘&@fa&gd%goxidgz%dtn%tﬁﬁ%ﬁtiﬁhlnit?c%e s@&nh Ghd ddded to -10°C. Then, a
precipitated needl’e-li ke crystals were collected by

scﬂﬁﬂidx{@rttbmen@g@ 16l c&laid ey 2 fiol 6OIREONASEacAITRBRRISRWIP added
obtain tetraki s(nethylam no)silane. Based on the

dropividetiroph a dfipping lfisnnel fo@ 39 intiheteqfwiilersdiring the mixture. The
recrystallization was confirnmed to be 52 50% The
reaefindwss exathesile) and tasehitegpredpitatel whizhrcpstaalsihydtocbloride df amine
the resulting crystals were added. The yield becane
waSprodieedsimeltaneousty with énippingr y A&amithy sildition the mixtoysovasd
was found to consist of C 32.23%(32.40%, H 10.67%
alfopgedgeapol tameprtemBTatmgo, (B, Tgomixtyiserasihgatedéo 40°C and
per cent ages of the parentheses are theoretical val ues.
reacted for one hour. After the reaction, the reaction mixture was filtered in a nitrogen
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
to recrystallize a solid. The precipitated needle-like crystals were collected by
filtration and dried under nitrogen gas atmosphere to obtain tetrakis(methylamino)silane.

Based on the weight of crystals, the yield of first recrystallization was confirmed to be
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5 (Exanpl e 34) <Synthesis of am nosil ane conpound> A
flask of which the internal atnosphere was

sufficiently purged with nitrogen gas was charged

with 50 ml of a toluene solution containing 0.2 nol of
t-butylam ne and cooled to -10C while stirring. 60 ni

of a THE solution containing 0.2 nol of 10 BuMgCl was
S®OWIHe AAMIRE Wad stibjectedl eebriialettybalizdtdhRgd heesdIhderystals
funnel. After the -addition, the m xture was gradual |y
whieaidded. artheryéeld bechnat S5A0.C Aon résolt dielensentany acadysi, iee

the reaction. Next, a flask of which the internal
cahposg veas dowristo sufidistof €h 8223 %GR gébo)wHt h0.A7%or(008B%yemd N:
was charged with 50 m of a toluene solution

3T 00PdB 7 Bi%p),Ovtiereinthe prrcentageokthh paresihesasaraihdorstod] evdlues.
to -10C while stirring. A slurryof My salt of 15
(Bxapple/3Ani ne obtai ned by the above reaction was slowy
added using a dripping funnel. After the addition,
<Pyréhesis@fiamunegblengeeraRmPdy heated and reacted at 50C

for three hours. The produced solid was separated

f r omPHagk pawbyché%wwq! @gflmhereﬁvaé Sﬁfftq*f‘@glérpugaefiaﬁm nitrogen
Theslldvva WaShfganW th20n1 oftol r]
SIS toluppg so %‘P‘%f%‘?ﬂ‘almg tf‘?é%ﬂy amine

ey TRE, A ALYe
B o StouTy R PRI SO e ﬁ?ﬁ‘l”PB\"ﬁgﬁ’b’han cAfighe
SR S R OB B U
ShUATRGRA, 190D ek O vty 0k inldubbobhe O difciently

PPN 3RS n Qs LASIER %ude»dm?sxb HH'oPthlt?éd%%oﬁm@B'cBﬂﬂa%g 0.1
funnel After the addi he m xture was

nfd)] 8fiiéthmythiRpilafe arcdoRAGH eﬂ)°@twlﬁ%tﬁﬂﬁ t WO siaryof M@salt of
conplete the reaction. Next, a flask of which the

t-bltyRiniiad oBthies ph eHieeabobs reactidhi wassidWwly qddedyesing\a tHipping funnel.
nitrogen gas was charged with 50 m of a tol uene

Afet thei additioanthaimiktuge ®aOgradally ditatbd and reacted at 50°C for three hours.
bi s(t-butyl am no)di net hoxysi | ane and cooled to -10C

Tib pfeelused solitiveps sépasated frgmfliquid by sentrifigatiorNy agaireganfstream.
et hyl am ne obtai ned by the above reaction was slowy

Taddelitl waswaghed telice piithrg mlefiteluenwandaddedlaidasolybpmt | Blw
cont ai ni ng bi Sér:l but yl am no) di met hoxysi | ane. After the

seluenteyasieyapdsetedindan radugeds preasiEy: e dlhgtresidie was distilled under

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,
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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5 for four hours. The produced solid was separated by
centrifugation in a nitrogen stream The solid was
washed twice with 20 nml of toluene and added to the
solution. The solvent was evaporated under reduced
pressure. The residue was distilled under reduced
pressure to purify
bib{tputyliring)dimetho)x dikne hrd tuolahiond)°s) wWhitestihing.h A slutlyef a
main product. As a result of elenentary analysis, the
mbaoeafiMdg sasof abylamine obtavsdiddty thé alvek€achibn 3@%slowly added
(55.33%9, H 12.32%(12.38%, and N. 21.39% (21.51%,
usiiea diippinp dunngbiocbe tadges sofutipheomaingigt heses are
t heoretical val ues. (Exangl e 35) <Synthesis of
bia¢tihbdammeddimethosysmlane.  Atter the addition, the mixture was reacted at 50°C
Bi s( per hydr oqui nol i no) di net hoxysi | ane was synt hesi zed
fasyfour hearfer dihe pyerused sadid was seaarpisd by endrifugation i a itrogen
reaction mi xture containing 0,1 | of My salt, of i
SR, hy) B 1A A8 SRkt e B Flioh ip ¥ g afitadiB dhegolution.
Exanple 34. A flask of i C the internal atno re
Ths0 Vet pies ieg%ﬂqrve%w%éae%?fﬂprﬁﬁse%ggfﬁiega%d%a‘gascﬁgfﬂ@édmder
ith 80 ml of .a t.o]l uene sol ytion cont.ai.nin .05. npl .
e PR BB LD TRy RO S bR R i sl main
tag -10C while stirring. Xt. 10 M _of, th e
plpt y A< e eSS ery 2P oS0 ko TG Tepnfl tpgpnsiytof C:
§,\diretyd,am S b ye
sSeP e sAS A AT SR M B TR MR
] xt six hours. The
P %@%&%%8%%% mﬂgg&g%gg}egkeé@%fﬁ%ém rifugation in a

'agl{ gee stream The solid was washed twice with 20
(ILF:% c]jf} tg)l uene and added to the solution. The sol vent

WRFhEN APOIRhEHIaHOdShpsMECced pressure. The residue was
distilled under reduced 25 pressure to purify

bi s ( Bes(pattlydraguinlino)dihteitnkesitk ank Bmtisdsiza0 ®y whicitral Snthesis
the main product. As a result of elenentary anal ysis,
nietterdc o eat 1d0 wid ©f b oeactoh mixtoresiontaimhg €1 m&A bfAgsalt of
(67.29%, H 11.30% (11.29%, and N 14.25% (14.27%,
disitieranine wae pitiupet asotdingets the method pdEsarnplesids @y fdask of which
theoretical values. (Exanple 36) <Synthesis of )
theninieowil pamespbareies suFicikntly purged adlhadradengrs whs olirgad with 80
the internal atnosphere was sufficiently purged. )
ml of a toluene solution containing 0.05 mol of bis(perhydroquinolino)dimethoxysilane
and cooled to -10°C while stirring. Next, 110 ml of the slurry-like reaction mixture
containing 0.1 mol of Mg salt of diethylamine was slowly added to the above solution
using a dripping funnel. After the addiﬁon, 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
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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5 with nitrogen gas was charged with 80 m of a

tol uene sol ution containing 0.05 nol of

di-t-butylamne in a nitrogen stream and cooled to

-10C while stirring. 50 m of a THE solution

containing 0.05 nol of BuMgCl was slowy added to the
above toluene solution containing di-t-butylam ne
petsérgees ofl thefiakaighekesuie theoAfticalrvaldes. addi tion, the

m xture was heated to 40C and reacted for two hours,
(Bxaetpdd§6)obt ai ning a slurry of My 10 salt of

di -t-butylam ne. Next, a three-necked flask of which
<Siehéam eframahosilanesphprwmd>was sufficiently purged with
nitrogen gas was charged with 50 ml of a toluene

sol utthree-nsokadiask 0§ which3herimternd! atraesphemstwasopffidiently furged
a nitrogen stream and cooled to -10C while stirri ng.
with|nitrogen g4 was clodrgadhwitl Bo vd ofre talhenesaluion cpytaing\py 05 mol of
salt of | dj-t-butylam ne was sl owy added using a
dut-byplapung infafrogd sisamiagd geoled &ot l)étfi yrile stigbgt aPAIMHPL a

t et ramet hoxysi. |l ane, Aftgr t he additiﬂgn, the m xture

fomay &

Tt sopgiopggniaing) 03 mel of BaMetd wes s deled to Eheppdoye tluene
SalBfiR FONRTRBGH PENTEREe Presa drBP ok ATTRE. Tafet (B Bien. e
s Vs o RbihoaR R Bov s ety pEi st Rugy of Me
salt fidi i R, SEul AMEREStoBh FRSDRAM AN jutepmol piogphere
o e LS PO 4 401 o SR B sin

L : NP 4orrs I - b
B b Lor b et e R nd B TR
whk stirrffe, diagt Y AL FYUHISS I tohdddiel 8t gl saftiope

and BuMjCl was slowy added to the above toluene

ds-ebutlyiaaiin€ @as bwiyuided Asinge ldrinJing funnel to the toluene solution
(di-t-butylam no)trinmethoxysilane using 25 a dri pping
chntainég tetirhethoxysdarsed diAfiepthe ddd@ioni the uietunasagheakdodol 59°C and
heated and reacted at 50C for four hours. After the
reagtedtat the, satnk derspdratdrefas e pawrat ethd sobvant ves swdpotatahiriuy the
centrifugation in a nitrogen stream washed twice with
solotion under redugehpressurcnddbe thairoprogd®&tohe sol uti on. The

sol vent was evaporated fromthe solution under reduced

(¢irtensylpminodimanethnxysrang Was putified by distillation under reduced pressure.
tris(ethylam no)di-t-butylam nosilane was_purified by
Adthzaernerked Bask o adichy e indemalpimespliers. Wassubficiendly| purgsd with
SR A QA 15, SO SRt BErtSof . ana
(é\llit-blu%lgr?l(lyr(x)o)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
a dripping 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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5 (19.42%, wherein the percentages of the parentheses
are theoretical values. (Exanple 37) <Synthesis of
am nosi | ane conpound> A slurry of 0.1 nol of My salt
of di-t-butylam ne was prepared in the sane synthesis
nmet hod of Exanple 36. Next, a three-necked flask of
which the internal 10 atnosphere was sufficiently
thpsslgech. wi THe solvenogesegasrawddranin gregothtivntundé&CGreddced fpreasure
t ol uene sol uti on containing 0.05 nol of
antlebe mapt prosys of tiseethylamine)ditdybiasinosidancared pudied byl t o
-10C while stirring. 100 m of the above-nentioned
dissiliatipy updergeducad presfurdyy Asarasulypt elementan 3rabsisnthewwampound
slow y added using a dripping funnel to the tol uene
wslbund yconsa s SB%R AR 4T70RH: 1 A 11 (2 BMve! Noteaa
at 60C for, four hours. After the reaction, 15 the
(IQ&??@ v}a@re@éb@a%@tﬂa&eﬁ ghihepareathiesgsiasm thegretical values.
centklfggatlon in a nitrogen stream washed wth 20
| uene, and added to the solution. The sol vent

e or at e fromthe, solution under reduced
%@sﬂgw amnps ’Ffée‘i?&m?uﬁﬁioduct of

o s sk AL AV E TR érbé@lé%‘?@ ok et fct» q%%g’am
sEheddo Bl atal B | N AhRE Rt %?ﬁﬁ i
tHBS‘ h%?en? Wﬁér{tﬁépdrg% %FF tgé?%as’%vastéﬁ\%\%gd Q\ﬁﬁlkﬁquml ofa
(o0 LOLEH Lonuitg %Cbsvi‘rx&lrbftél{atrﬁe‘?&ﬁégs%ﬁ% A9 968hm and

t ol uene s6l ution containin

(g1 1 docwtiyd s@mlﬁg) dllom%ﬁlfmyéwo%es%néﬂ&oﬁedmaﬁy geo0. 1 mol of Mg

stream and cool ed le stirring.

salth dabeutamané Wadsidws) éﬂdé&’ uﬂﬁg 8 dPBpie furvke] ﬁ)aﬂhE tdl{lene solution.
nmet hyl am ne was 25 slowy added using a dripping

Afteinhe bdditioh, Rhemsalndtwaz ieachidtae 60t for d6kdhi Housn, Alftee the reaction,
m xture was gradually heated and reacted at 70C for

the isvléd Wesiseparatefdtfeom tﬂeesohﬂmntbiy@antriﬁlgatibh th mﬁrogsrepieaaat, ®&cshed
‘% centrifugation in a nitrogen stream The solid was

with el of ieluenenindadded tebe selution. t Hhesolventiwas exdgeritaddrom the
the solution. The solvent was evaporated under reduced

sobutionsunder rdcedipeesire ang thedoein pefduct of
bi SSdI -t - but yl am no) bi s( et hy| ani n%m | ane

big(d-t-priyiamypoldinethoxystlanswappigiicd &y %dlaawégg@ﬁréed%d aressure-

enent conmpound,

Aﬁﬁlsr%ktﬁe ?é eﬁq Omobof Mt 6 m?%r»éammﬁ wes sml%stzvﬁg %8 7*% fesction
ota meth{r\!'amine and BuMgCl from in the same manner as in Example 36. A
three-necked flask of which the internal atmosphere was sufficiently purged with
nitrogen gas was charged with a toluene solution containing 0.04 mol of
bis(di-t-butylamino)dimethoxysilane in a nitrogen stream and cooled to -10°C while
stiring. 80 ml of the above-mentioned slurry of 0.08 mol Mg salt of methylamine was
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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5 16. 20% (16. 26%9, wherein the percentages of the

parent heses are theoretical values. (Exanple 38)

<Synt hesi s of am nosilane conpound> A three-necked

flask in which the internal atnobsphere was

sufficiently replaced wth nitrogen gas was charged

wth 50 M of a THE solution containing 0.05 nol of 10
m&itdTiblashdhd alided ®aheitdlghomasTHeaelrdt Was evhpératddindereduced

of a hexane solution of BuLi, in an anmount equi nol ar
pré@utdnydltidringid prldudi ofeik(divk-banlantinoybis(metglagdaesilane was

dropwi se to obtain Li salt of ethylam ne. A heptane
pusified biy aistitlandrmunden geddc&Pfressond.  ofs a result of elementary analysis, the

bi s(per hydr oi soqui nol i no) di met hoxysi | ane whi ch was
congoied was fouhd @ versisadtiedo2.d8°6noR.98%4).011 et e 423 Bh), and N:

m xture. After the addition, the m xture was gradually
162046 €15 26 0h whereamtheapdregntagedfithe pararstherss are. theretegal values.

reacti on, the produced solid was separated from
(BxpggpledB®)y centrifugation in a nitrogen stream The

solid was washed tw ce with heptane. The washi ng
<$yinthesig ofamingsdens OMPOEAE™ sol uti on was concentr at ed

under reduced pressure. The concentrate was anpal yzed

by ghdhresrpesked &@%@Wl?fbthed%wﬁétwﬁh% Was ﬁ@ﬁm@eﬂy replaced
w,tg{]r,ee peaks du ol vent and cis

Fle A 5o q%g{&%éfv@tzb{oelﬁt S LHR SlEhe ot (}q%i mofof
B T LS oBn TR R 2ol b WhogotpuL,
in%ﬁiagtlgc}dlp gqlfi)rlfllgfai {oce%}lllgl)rrr]lin%y(o.O(ii In%l}nllll s%“tf%ﬂ),lilzvr!ag %44l éjrgfa:v%l eto
R S R R

RSB Ry RIS S 5k g

drépwist 4o thé%activh &lifiufe. t NERRRE/TMBIEL TheFhixtl}€ was gradually heated
parent heses are theoretical values. (Exanple §r9)

arfd ¢ adtbe s S°Offoratvohests! angtet ei¥eAbtida, the pAdubidepiideaked
flask in which the internal atnosphere was

septifatddcr@nliqyidrogpkatidabation iha nitiopegstreagas Thesolidaagedshed
with 50 mMl of a THE solution of diethylamne (0.1
twind wih hepthne. Thiheswshing diquidasascaided dnd the sdldGomMiab eoncentrated
stirring and 100 mM of a THE solution of BuMgd (0.1
udsk fetdoceduprpssuees  Jhowbycentiate dvad ropikaseby gsis nlromathgranbiyig
observe, in addition to three peaks due to the residual solvent and cis, trans structural
isomers of bis(perhydroisoquinolino), a peak which is presumed to be due to a very
small amount (1 to 2%) of mono-substituted derivative. ~As a result of purification by
distillation under reduced pressure, bis(ethylamino)bis(perhydroisoquinolino)silane was
obtained. The elementary analysis of the resulting compound confirmed that the
compound consists of C: 67.41% (67.29%), H: 11.10% (11.29%), and N: 14.11%
(14.27%), wherein the percentages of the parentheses are theoretical values.

(Example 39)

<Synthesis of aminosilane compound>
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5 funnel. After the addition, the m xture was reacted

at 40C for two hours to conplete the reaction. A

slurry of My salt of diethylamne obtained in this

manner was slowy added to 50 ml of a 0.09 nol/50 ni

t ol uene sol ution of tetrakis(ethylam no)silane

synt hesi zed according to the nethod of Exanple 33 at

- 10CAwhiek @iesitddrilask éh whichehe infegnal agtlédphere, wadsReffitientiyi téplaced

was allowed to react at 50C for two hours. The
withadtkogen gps adsicliarddd wisls 5€ athiof b T lutionavfdidt iydgeaine (0.1

streamto separate a solid fromliquid. The solid was
mo§0ed).t \ithessohitioh waslcaeleé to TIPEC sdiilatstioimgvand 100 ml of a THF

concentrated and purified by distillation under
solaidercelByYles k(@ kmolft 0Gnét wiad showiyadetl &ohyisanising psiripping

t'hus obtai ned was subjected to el ementary analysis to
funonl i rAfter e additions thepoirtite vepsdasted abd0°C: fortwghears to complete

(51.67%, H 12.10% (12.14%, and N:. 23.98% (24.10%,
therreacsion. t Aslyserefdvie sgtef Gethylemingebtgiaedin thisgeanngy was slowly

t heoretical val ues. (Exanple 40). <5§nt hesis of . .
adderdiie 3P me 0é 2 Od i akibmAtalpgng soliek atitetrplis(ethyfangipplshane

o A A A 75 e
EENU et et T -
lution of BuMydl (0.1 rol/100 ni sl owl.y added

3 e Sy g HHEa gy Rerem <Od R T HE e RS s
wtag‘tleed%e%{i& WARALE f"‘?ﬁeeéjohg&o A0G o9k nﬁr"“%d@%ﬁr Rrifi€d by distillation
conpl et e S e g Csar 70

e reacti on.

. Lo . . Lo

oA LLRIDB.AL, 0 ol BB bl

sﬁlﬁ&&éﬂo%ﬁ&ﬁéﬁ( Thd199i$ to QMG Mt RRSIAGR RSP AN S OG0,
t he net hod of anple 33 at -10C whil'e stirring. After

(31798 8i: 112.90% (1R8 498N KidUN €23/98%, (BALIBY valerd thelRicentages of
three hours. The reaction product was centrifuged in a

thel pakeaeRessdre erotdticalsapgsat e a solid fromliquid. The
solid was washed twice with 58 toluene. The solution
(Besndoa@ent rat ed and purified by distillation under
reduced pressure.
<Bysthesithofl aaminoolabe s¢rdp@inidy| ani no) si | ane t hus obt ai ned

was subjected to elenmentary analysis to confirmthat

t he Adhsemsekeddinsk én whish tie; ingsnal 3mespBerg 3oas sufffciently replaced
12.30% (12.38%, and N. 21.49% (21.5 1%, wherein the
V\b@rrgtéggea@@g wg$ cl@qqgcdp\a)(t]@ he¢hmd eEa THF solution of diethylamine (0.1

mol/50 ml). The solution was cooled to -10°C and 200 ml of a THF solution of
BuMgCl (0.1 mol/100 ml) was slowly added dropwise using a dripping funnel. ~ After
the addition, the mixture was reacted at 40°C for two hours to complete the reaction.

A slurry of Mg salt of diethylamine obtained in this manner was slowly added to 50 ml
of a 0.09 mol/50 ml toluene solution of tetrakis(ethylamino)silane synthesized
according to the method of Example 33 at -10°C while stirring.  After the addition, the
mixture was reacted at 60°C for three hours. The reaction product was centrifuged in a

nitrogen stream to separate a solid from liquid. The solid was washed twice with
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5 are theoretical values. (Exanple 41) <Synthesis of
am nosi | ane conpound> A three-necked flask in which
the internal atnosphere was sufficiently replaced
with nitrogen gas was charged with 50 m of a THE
solution of t-butylethylamne (0.05 10 nol/50 m).
The solution was cooled to -10C while stirring and 50

tdfherRf ahd kusen Whi edhcohtrdietd\id putiBie@ Dy @idtili2foriinden@siuced
sl oWy added dropwi se using a dripping funnel. After

piddgurad dBis{ ety larhine)bis(diethytamias)sil@rahedotatindd @af subjéctel to
hours. A slurry of M salt of t-butylethylamne
elehicatameahalysis thicon fimn that the@smadaetcabsspwif $& S6Q38&0 (I5a83ko), H:
cooled to -10C, which contained 50 M of a 0.05 nol/50
12430%0(1288%0) saiduN i D36 (2155 1%, méeiestt thetpleydeataigesodisthe parentheses
synthesized in the sanme manner as in Exanple 33. After
atertbecrdigial valnes.t he mi xture was reacted at 50C for two
hours. The resulting reaction m xture was

(Bxamemetiht ed to about one half of the original volunme
under reduced , pressure at roomterrperature and the
<Synthesigpkasivpsilane cempewidr| i qU| d by cent rifugation Cin

i "o BEReRERBE TS 18 GPIRIES Al VB S B paced
RN ES nan SR ER oD d ok ?ﬁ@?%ﬁ%ﬁﬁ%&tﬁ%@lne (0.05
BB Te Sl e o51ed 16 210% Wi WiFring 4 StAnFOY 2 HAF
soistiah RERRASETLOR tooh il a0 BT ARPbicBRel it  dripping
ﬁg%gi.' gggténgg a@ﬁ%ﬁ%@g@g&%%g%a%%aﬁe’ﬁ% gcfgifﬁ? %@50 slurry of

?a[lﬁl)fq B et%?laﬂl%eccﬁﬂﬁlﬁ&?ﬁ tHlf niddBePR4LNHIBE aﬁﬁ)v@&eto a ﬂask

eoretical values. (Exanple 42) <Synthesis of

camlea asilloe0swrieRBétAEed S@mbof 0SS nﬁtﬁﬂS‘@Qﬁll folrak seihitivhbch
the internal atmpsphere was sufficiently purged with

tétrdkisp@ethyBafindysitane Radthesizediih the8AmeimahepadialBiangle 33. After
sol ution containing 0.05 nol of diisopropylanmine in a
the dddieren thsetmxane svas rexoel atd54°6 fol 6@ hdnirs.e Eliel resultigg redion
m of a THE solution containing 0.05 nmol of BuwyC
miagirs eskgncanidsael tombbhiconethelfef thel aregmeal volume under reduced
pressure at room temperature, and the solid was sepdrated from liquid by centrifugation
in a nitrogen stream. The solid was washed twice with 15 ml of toluene. The solvent
was evaporated from the solution under reduced pressure and the resulting product was
purified by distillation under reduced pressure. The yield was 50%, which was
equivalent to the theoretical value. Tris(methylamino)(t-butylethylamino)silane thus
obtained was subjected to elementary analysis to confirm that the compound consists of
C: 49.41% (49.49%), H: 12.01% (12.00%), and N: 25.61% (25.65%), wherein the
percentages of the parentheses are theoretical values.

(Example 42)

<Synthesis of aminosilane compound>
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5 sol ution containing diisopropylamne using a
dripping funnel. After the addition, the mxture was
heated to 50C and reacted for two hours, thereby
obtaining a slurry of Mg salt of diisopropylam ne.
Next, a three-necked flask of which the interna
at nosphere was sufficiently purged with nitrogen gas
was A ltaegaecked flasio6f which thesintephdl @titosphérd twag Bufficiently purged
containing 0.05 nol of tetramethoxysilane in a
with hitogem gat wasachagged wathod (enh] dHa tolixBe E6lutihn kentsiningrd.0fgmol of
Al the anpbunt of the above-nentioned slurry of My
disapropplaminti insoptrogepl stieamendasolet twt 1)°Goideld stisingg 40 ml of a
dripping funnel to the toluene solution containing
THEselaten hodgisingdh@d maf efdBuMge] wasislowhhaddedéo thieabeivetoluene
was heated to 50C and  reacted at that tenperature for
solyijoacoRtsiBag difspprapylaming using a dyigpive dewgl f rofertheaddition, the
sol uti on under reduced pressure and the main product

mpturg vas dicisd it A APRSIAG PR Y B Bitherry GRiainmgr syrtef Mg
s Lo NG Rl etk o APy P AGShBlov et i iy appaphers

reacti.on. of 0.09.nol of BuMCl, and an uj npl a .
W OO PO VAR TIPS £ ST RS P TIOPHOR Biuene solution
t.hr ee- necked .f | ask of

Exanpl & 36, whi ch th )
e 310 Roks e A ST i ARiReR) SRHG Bed Chlgdio -10°C

w iiéén %tl%qen ggg It}\g%@g’rﬂ(%lf%?é?ﬁ%&%ﬂ;)%ehn}egteioge%lS uerpyeofsl\gflg lélfgll St

LR
S RORER LG T LIREXSHRARE P 950 spion

1t -1 Nl . 0 .r g i o
AP M AT RL, ekt bl AE MRS g sy
re@@bdhd 1A teibdiBiurd B2 1880LEUON, TRORIVERK WIS EyvapBiited from the

gradual |y heated and reacted at 60C for five hours.

sohiticdrurideeredi@adipressureand e iaiwasoduzepar at ed by
centrifugation in a nitrogen stream The solid was

(dissprepylaminogrinietiox¥€1aAb was lpurified by distikatmndindeldeduded pressure.
the solution. The solvent was evaporated fromthe

Asbirmytdogtaining dg safidd ceethyparems was paepdradiy thaireactoroafifcd9 mol of
of tris(methylam no)diisopropylam nosilane was

BpMig(C rediarbgquansliar inawrited methjdamine doweding 0o the essthodeof Bxample
a result of elenentary analysis, the conpound was

36.oumthrewneckad flask offwhich theantenny sywsployg wassufficientippurged
(12,009, and N 25.45% (25.65% ., wherein the

wHb nitegen gas ey charged yuthethe fluens ssusiop eptpwingip3 mel obs .

EX e 43) . : . . :
(dglsoparggylEmmo%trlmethoxysﬂane 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
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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5 The sane experinment as in Exanple 9 was carried out,
except for using tetrakis(nethylam no)silane obtained
in Exanpl e 33 instead of

bi s(et hyl am no) di cycl opentyl sil ane. The results are
shown in Table 6. (Exanple 44) The experinent was
carried out in the sane manner as in Exanple 43,

prexafPt AskOrebasf dléiferaamunklyst, thy ésmgRndgas fogRttolcefsist of C:
preparing the polynerization catal yst and carrying

49040% (4R4996), HTER1 1288 (1Qr00PBasdd N2 505 (256 §8%4% echekein fhel
from4 1. The results are shown in Table 6. (Exanple
pedéentapheoSthapaexthesds aemnthearsticad vidxesrpl e 9 was carri ed
out, except for using 0.13 15 mol of
(Bxampie-430t yl am no) bi s(di et hyl am no) sil ane obtained in
Exanple 34 instead of 0.26 mml of
bi s (‘Ehaspgrexpermensyas inprample i wasrparriefimait regsent for usimg
shown in Table 6. (Exanple 46) The sane experinent as
tejrakistmetpllamigo)siancehtrinediindifampdk ¢k pisterd pf usi ng 0. 13
nrnol of bis(perhydroquinoli no? bi s(di et hyl am no) si | ane
biglsthylageipoxdicyelonersylsilars. i dbe easylts a9 showpiDRbig®| ~ of
bi s(et hyl am no) di cycl opentyl sil ane. The results are
(Eﬁ%W%?+% Table 6. (Exanple 47) The same experiment as

[ le.9 i ed , for . usi 0.13
ol 157 DPETDER, R RSO e sES FReIdS T GRENBSt FeeP
i n, Exanpl e .36,i nst ead 0.26 .nmml o
o SPHDREEIGIRAFL G0 R e prher B e Ppbansvizatipn satalys and
h in Table 6, .25 le,48) T ' t
A s S e L R R T
Shr(‘gwgllinep;lbQi6s(di-t-butylam'no)bis(mathylam'no)silane
obtalneJ i'h Exanple 37 instead of 61 0.26 mml of

SR 4yl am no) di cycl opentyl silane. The results are
G%%o&h ?% Table 6. (Exanple 49) The same experinent as

i N ExgdRinR &p¥ahestasih Blafple 9 wasc@ed ik, edt&ép GorQising 0.13
mol of bi s(ethyl am no) bi s( per hydr oi soqui nol'i no) si I'ane
mel¥l af bigd-butyldmsiaB)¥ifdidthylamino)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
mmol of bis(perhydroquinolino)bis(diethylamino)silane obtained in Example 35 instead
of 0.26 mmol of bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.
(Example 47)

The same experiment as in Example 9 was carried out, except for using 0.13
mmol of tris(ethylamino)di-t-butylaminosilane obtained in Example 36 instead of 0.26
mmol of bis(ethylamino)dicyclopentylsilane. ~The results are shown in Table 6.
(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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5 instead of 0.26 nmol of

bi s(et hyl am no) di cycl opentyl silane. The results are
shown in Table 6. (Exanple 50) The sane experinent as
in Exanple 9 was carried out, except for using 0.13

mol of tris(ethylam no)bis(diethylam no)silane

obtai ned in Exanple 39 instead of 10 0.26 nmol of
06 shrablhyf bﬁﬁ(bt'ﬁ?l)aﬂhﬁdb@ic?ﬂ@ﬁérx‘ﬂ’l&ldn@n eThel RGulkLabkhcewRineTable 6.

shown in Table 6. (Exanple 51) The sane experinent as
(Bxanfplod®l e 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

obt aThesamaexpeameheasd Hxasipkatiwad cairi@Boutneskeptofbr using 0.13
bi s(et hyl am no) di cycl opentyl sil ane. The results are
s e bistetMaamhmoghis(perhy dotsoghieoiRy)siline obmireden Eeainpierdy
as in Exanple 9 was carried out, except for using
instead OHBLA ymaah of djethplamjnddinydlepanfdiiking.anBhotssetsredsiiawn in
Exanpl e 41 instead of
Tahlg bet hyl ami no) di cycl opentyl silane. The results are
shown in Table 6. (Exanple 53) 20 The same experinment
(Bramphe @Oarrpl e 9 was carried out, except for using

tr| S t hyl am no) di i sopropy| am nosi | ane obtained in
%sazpze ¢xperimignt gsin Example 9 was carried out, except for using 0.13

EHEE TR G L S e
T R e TR

(]JE nst§ gl of bis(ethylam no)dicycl opentylsilane. The
€t's are shown in Table 6. (Exanple 55) 62 The

o e 5, T SSEARL, A SRR DB e
n{kl)l:ibsl l(gg? ﬁgéltgyrlnéﬁlon)odl %:?/%I enltrl ?/ SII eaor? éa.lme 18 Erxéusn i fle & mStead of 026
)\ bis(btﬂ_}qﬁhﬁloﬁhcyc(d%éﬁmlﬁné 6)The results are shown in Table 6.
(Example 52)

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

(Example 53)

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

(Example 54)

The same experiment as in Example 17 was carried out, except for using

tetrakis(methylamino)silane obtained in Example 33 instead of

bis(ethylamino)dicyclopentylsilane. The results are shown in Table 6.

(Example 55)
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5 The sane experinment as in Exanple 9 was carried out,
except for using
tris(methyl am no) (di et hyl am no) si | ane i nstead of

bi s(et hyl am no) di cycl opentyl silane. The results are
shown in Table 7. (Exanple 57) The same experinent as
in Exanple 9 was carried out, except for using 10

tri stiedafel @gbmm%ﬁﬂmh?@mmww JUR)exbé R M6 %smg

i nstead of i s(et hyl am no)di cycl opentyl sil ane.

tefriGs(meshyddrRin® ivke dttaihedIncExAmplé BX ai¥plag 0$8) The sane

experinment as in Exanple 9 was carried out, except for
bis@thytamihe dsdyoiebentlBitaneo) (THe easaltolrexhidbanimDytde bane

i nstead of 15 bis(ethylam no)dicycl opentylsilane. The
(BxampteefG)zation results are shown in Table 7. (Exanple
59) Bul k polynerization of propylene was carried out

undefhe amesexperimentdis in Brample Sxwasptartdiesk outséxagpt for using

bi s( met hyl am no) bi s(t-buty Ian1no%5|lane_instead of
tris(ra¢thylaypiranidiashdamipo)stipeningtesd babie(ctpirnipo)djeystopzatyisdane.

results are shown in Table 7. 20 (Exanple 60) Bulk
Theotegwitsrarg shavaninofeblsrlopy| ene was carried out under the
same _conditions as in Exanple 9, except for using
Eﬁ&@@#ﬁfﬂylanino)bis(perhydroisoquinoIino)siIane

i nst ead of bls(ethylan1no)d| cl opentyl sil ane.  The
pol yHes ffail%ft eXpRrimgrf asil Expraple r?y Ngs CaFrFFdél/%l-Bi cxcopt forusing

tréﬁ??tﬁ@ B PR eR e Balsares BiBaLBY T exanpl ¢
blfﬁﬁ hy? RO InSeEansa, The sultn eyt ke Tnst ead

@ls(ethylan1no)d|cyclopentyIS|Iane The
gPlnerlzatlon results are shown in Table 7. (Exanple

gﬁ% | ﬂge)e(scagxge{@cp@ﬁf&géﬂl %SE Ex@fiple'd ARG it VBRefib! L6k
trs(rh&thyRiihd) @iy Rhe sl sh RBFNYh AR 8f | ane i nstead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 7.
(Example 59)

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

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

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

in Example 9, except for using tris(ethylamino)(perhydroisoquinolino)silane instead of

63



10

15

20

25

5 bi s(et hyl am no) di cycl opentyl sil ane. The

pol yneri zation results are shown in Table 7. (Exanple

63) The sane experinment as in Exanple 9 was carried

out, except for using

(et hyl am no) (et hyl am no) di i sopr opyl si |l ane i nstead of

bi s( et hyl am no) di cycl opentyl silane. The pol yneri zation
bis@shlldrina)dicysipamtyisilarabl The$olynidizafxarghles £4 shoWiin Table 7.

same experinment as in Exanple 9 was carried out,
(Bxaaedd 63)or usi ng

(met hyl am no) ( n- pr opyl am no) di i sopropyl sil ane i nstead

of hhe fahdedparimeni abi io Fxhmplert whscdraekoutTéxeept for using

pol yneri zation results are shown in Table 8. (Exanple
trsnethglamieo) Ganlohesyaminmsiancigstead &kanpl e 9 was carri ed

out, except for using o
bi@(ﬁ@hﬁ@h@ﬁfmt@mylsamaq o) e ppbimessizatign witliase shmyyreiadlable 7.

of  bi s(ethylam no)dicycl opentyl silane. The
(lpemphebt)zation results are shown in Table 8. (Exanple

66) The sane experinent. as |jn Exanple 9 was carried

out , ng(gaéqu eXPSFIMGR] 38N Example 9 was carried out, except for using

net hyl an no) (n- propyl am_ne) di.cycl opent yl si | ane
<r§1ﬁ§¥1é1§&1031£ﬂw ‘r@péxdw‘;?%me ‘%‘P 'erg%ras;s@nt y|ysisi ane. The

R T B B B
ut, .except for using

(’ﬁ@ﬁﬁ?ﬁ@nLno)(ethylanino)t-butylethylsiIﬁne i nstead of

25 bi t I ' t ' .

2 oo e o Rl e Lo B i,

(Iﬁé}lyﬁgﬂloégl?ﬁpEﬁ%&oﬁ%ﬁ%gﬁ)%yfsﬁar@ﬁﬂ&%cﬁotg was carried

out; exc
b{s@&ﬁéﬂl@ﬂ?ﬁ&)c(dﬁb%gﬂ}ﬁ@mﬂg)pblﬁkgr&aﬁ&mé'sﬁksl RO EhdviSiheRle 8.
o bi s( et hyl am nd) di cycl opent’yl si |l ane. The
BempIeeszation results are shown in Table 8. (Exanple
(69) The Eane experinment as in Exanple 9 was carried

out , ThE 68 exfperiméat 48dn Example 9 was carried out, except for using

(methylamino)(ethylamino)dicyclopentylsilane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.
(Example 66)

The same experimenf as in Example 9 was carried out, except for using
(methylamino)(n-propylamino)dicyclopentylsilane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.
(Example 67)

The same experiment as in Example 9 was carried out, except for using
(methylamino)(ethylamino)t-butylethylsilane instead of
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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5 (et hyl am no) (et hyl am no) di -t-butyl sil ane i nstead of

bi s( et hyl am no) di cycl opentyl sil ane. The pol yneri zati on

results are shown in Table 8. (Exanple 70) The sane

experinment as in Exanple 9 was carried out, except for

usi ng (et hyl am no) (n-propyl am no)di -t-butyl sil ane

i nstead of 10 bi s(ethyl am no)di cycl opentyl silane. The
(mtyyamminb Y atprapyldreino)timtydethysitmenndtead tdbl e 8.  ( Exanpl e

71) The sane experinment as in Exanple 9 was carried
bigethylaenn@dicytlopentglsitegie. The polymerization results are shown in Table 8.

(et hyl am no) ( n- propyl am no) (t - but yl am no) et hyl si | ane
(Exarspledd) of  bi s( et hyl ami no) di cycl opentyl sil ane. The

pol ynmeri zation results are showmn in Table 8. 15

( Exalhsl sempZxpauiaen 4fnin Exrpeplr: evas cagladpubeegilt Sorgisigs

carried out, except for usi
(H(eﬁ%’llwllna}(f’ﬁhbiba(’}ﬁmﬁfibbwt&]m1’#6’)18$t§%4 oqui nol yl ) si | ane

i nstead aof . bis( eth¥lan1no)d|cyclopentyl il an The
big(gihyleapno)dicyslapereglsilans. ol Be Bplgsrizaiiondpiults gre s %ewn in Table 8.

(Exa 73) 20 The sane experinent as in Exanple 9
(E@%@P{%@Si ed out, except for using-
(et am no

SRR S A e

8. Ex
oS lafRize] ﬁip?@%ﬁﬁgkﬁ%bub@sﬁﬂ°“e‘%§h%9§ag was carried
bx%(:J {héll ﬁ;e,)ﬁ cl)hcl% ?r#i’lsig%gp | g%‘POI&nf dzat rf:salllrlﬁs r% sSholwn in Table 8.

Q’I%S&/) )of bi s( et hyl am no) di cycl opentyl silane. The
olymerization results are shown in Table 8. (Exanple

75.) R BEHEni ol I RELARSI 0ANR SATRCKILR ot tbARkng N
whi c e internal atnosphere was sufficiently

(nﬁe;emshﬁﬁﬁl@ bﬁ:}hérﬁﬂxb)(t bt [a8hiRdeih9BEMmdaseMBSF Char ged
wi t'h sol'ution of nethylamne. The sol ution was

b1§(@ﬂiy%mh@)d1c$t@lob&1t91@lﬁf&d Thb esBiRrigsiontreults @fe shown in Table 8.
commercially available butyl lithium in
(Example 72)

The same experiment as in Example 9 was carried out, except for using
(methylamino)(n-propylamino)bis(isoquinolyl)silane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.
(Example 73)

The same experiment as in Example 9 was carried out, except for using
(methylamino)(ethylamino)bis(diethylafnino)silane instead of
bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.
(Example 74)

The same experiment as in Example 9 was carried out, except for using
bis(methylamino)(n-propylamino)(diethylamino)silane instead of

bis(ethylamino)dicyclopentylsilane. The polymerization results are shown in Table 8.

(Example 75)
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10

15

20

25

5 an amount equi nolar to ethylam ne, was sl owy added
using a dripping funnel while stirring. After the
addition, the tenperature was gradually increased to
50C and the m xture was reacted for two hours to
obtain a slurry of lithiumsalt of nethylam ne.
Anot her flask in which the internal atnosphere was
<Syiitlidsisi fatdiyosilepd @édgsbundt h hi ghly pure nitrogen gas
was charged with a toluene solution of
bi s ( Adtaklokywhiich thehiuteyras einarsphdra whe sefficivatle repldcgd with highly
avai | abl e product) which was cooled to -10 to 0C, and
purheitaigew gasway ¢hargedfwith 4 RHU spksitibh o6 methylamyiheni filgg solution was
an amount 2.1 times nol of the _ _
casiles] toed Bioxd/ Caindta-Heyang solutianof commerdidiyl availalle dutyblithipm, in
an injector in a nitrogen stream After the addition,
an Heow spwimedarte etylaming easloply added asig agiippingsfunnel while
m xture was reacted at 70C for four hours. After the
streRgt i QAT thpaddiden tholimprreiiis ¥aqgiadpalit Bewasedrio a0 (5and the
nitrogen at phere and the soli d onents were

MR UISIES AP CRLO8 R howminAREIB R Slyrgy Qi fieggpehylamine.
SRR Bt Rl SRR
plgr'f%tﬁ{a‘e%%%ﬁ”aﬁ%%ﬁ?@ﬁxﬁéﬁ% 30GGPES: BB piane @
c gt GRIEFTRRICoric] DAl canlF Rt e g Jat sty
PB4l ol ot AR M 5 ™

VR LGS TG ersial M A g

AWREILEIaAqitiBE, tREIHRIRIAGE va hrddN8PRERALLIESAShe AlBure was reacted
theoretical values. In adgl tion, the IR spectrum had

atADsO gt foenhduis. N Afté&tiheteadtiongtheirbictibh ilx fuyPivesfilterd®ir £

a secondary am ne in the nei ghborhood of 3400 cm . The
ninoged atasplicre amlthalbélél compopents ovese whihad math £ snoall drheunt of

chart of 'H NMR spectrum and the spectrumintensities
todueme, thereby eaparating 2ablik{r8m litjuad. r €khel sobveof wahemporated from the

anal yses support that the conpound obtained 66 was
sqlinggmantdrihe maimprpduct pfibip(nessthyd amino)dithvylsitese MRS perifed by

measured under the same conditions as in Exanple 1.
dispiptongingioryedeged presswna. NUbeailieg pRabef the sempeind(yasrpund to
be 68°C/5 mmHg. The yield was 86.5%. This product was confirmed to be
bis(methylamino)di-t-butylsilane by '"H-NMR, IR, and the elementary analysis. The
elementary analysis confirmed that the compound consists of C: 62.33% (62.54%), H:
12.98% (13.12%), and N: 12.02% (12.16%) wherein the percentages of the parentheses
are theoretical values.

In addition, the IR spectrum had absorption by N-H stretching vibration typical

to a secondary amine in the neighborhood of 3400 cm™.  The position attributable to

protons obtained from the chart of '"H-NMR spectrum and the spectrum intensities are

as shown in Table 3. The results of these analyses support that the compound obtained
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protons Proton of CH3 on t-butyl group 18 0.9763 to
0.9565 nulti let Proton of nethyl group of
nmet hyl ami no group 6 2.5813 (singlet) Proton of NH of
et hyl ami no group 2 0.2000 broad singlet) 5 (Exanple
76) A polynerization catal yst was prepared and
pol yneri zation was carried out in the sanme manner as
whebiEthaTRY 1 8mBio)-e %08 Rilah@r 'BSNIMR and IR were measured under the same
2,2-di (isobutyl)-1, 3-di net hoxypr opane i nstead of
caiditionbut i Exdmigi@ll at e. The results are 10 shown in
Table 4. (Exanple 77) A polynerization catalyst was
prepared and pol ynerization was carried out in the
same manner as in ExawpIeTgfngyfept for u5|ng di et hyl

2. 3=rm=propytsuccinate Tnstead of | bl VY
pht hal at e. TYR?QEPSSQFF)PS are shown finy B 4P3416P(6WQ§1 (epm)
MO MNDOM ——= -1 ——=1=1mto ) O O U Gz k.9565
kn 01 RyotogoHCH; onltbqtyl MY 00 ON 0 MQ O NWQddlep
0000 [~ 00 00 1t t= Tt =t It O ™M QU1 T NsMB |
Nerotonf miethyligraypiof methylamino growp ¢ d & d ¢ d' (singler)
Proton of NH of ethylamino group 2 (bro(z)iaz(s)gloglet)
(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
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.
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I'ts ’that ‘pol yrers Wi th High ’'steréoregularity can

ERSnOBY 8 N&En bR séentrdh e éﬂoge ARt emaepdIfats Ve RgRN

response can be obtained by using an am nosil ane

sterRBReUREl tyl dAntbB@bRMATR gt Vield-anl bxd¥ienEh@eode@ihonse can be
t hat some am nosi | ane conpounds can broaden the

olB\fQi:nE@ by asingven giinodil&terdobipoufdinothe bblgmeFigaitnt | MQwas also found
pol yner .
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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{ I'NDUSTRI AL APPLI CABI LI TY Wien used as a catal yst
conponent for polynerization of olefins, the novel
am nosi | ane conpound and specific am nosil ane
conpounds of the present invention can highly
mai ntain stereoregularity and yield of the polyners
and can exhibit excellent hydrogen response when
conpared with the general catalysts. Therefore, ow ng
to the capability of redggigijgrd he anount of hydrogen
used for the polynerization and high catalyst
activity, the catalyst is expected not only to produce
pol yol efins for comon wuse at a | ow cost, but also to
1.be Uﬁﬁfahlﬂmdsﬂaﬂé"&ng&ﬂ% st @by HefolIBwRel AsFRAIS (PRVI NG
hi gh functions AF%% 1. A% an1nos?%éne coéggund
represented by the following formula (1), R 2Si (NHR2)
2 (1) wherein R represents a linear or branched al kyl
group having 3 to 5 RSSIMMRRYps or(1a cycl opent yl
group, two R s being either the sane or different, and
R2 represents a { nethyl group or an ethyl group. 2.
The an1n05|lane compound according to claim1, which
whereintR 's¢ priebgpitaaringy di brahdedetityy Eaiupdaeing 3 to 5 carbon atoms or a
bls(ethylan1no)d||sopro yl sil ane, or
cy@i@@mt brpbptivod dibeing lmﬁgn th¢ $aameeor differantc andiRy sepresents a
nPonent for polynerization of olefins represented by
mt:ﬂhé grovp enemethyligsewiul a (2), R Si (NRAR5) 4-n (2)
wherein R3 represents a |linear or branched al kyl group
having 1 to 20 carbon atons, a cycloalkyl group or a

22 o kPl Saton o RS B 52
t. th th r diff
b Btin B gt S e pis N A SOV ABEr . al ky!
bﬁéﬁﬁﬁgﬁﬂ¥m 4¥)h8ﬂ%gecarbon atons, a cycl oal kyl group
or a

eri v ereof, a vinyl group, an aryl group,
or an aral kyl group, two or nore R4s which may be
present being either the sane or different;

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

formula (2),
R%Si(NRR?) 4 )

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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R5 represents a linear or branched al kyl group having
| 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 74 nore R5s which may be
present being either the sane or different; R4 and R5
may bond to forma ring; nis 0 or an integer from1l
to 3; and at |east one of the NRARS groups is a

rrﬁ)@@R?Bj\aﬁi)th aftlybe padseitibeirth eithBthe dhaé ¥S4iffeRIP e H°Qhay bond
pol yneri zation of olefins according to claim 3,

toMohed ring; nfis 0 bead BitePel Bofml) to 37 ahd atleadRné &f e NHfRéfgchﬁ)s isa
branched al kyl group having 1 to 12 carbon atons or a
sepadagbiydo gooplp, two or nore Ras which may be present
being either the sanme or different; R4 is a hydrogen
atom and R5 is a linear or branched al kyl group
having 1 to 3 carbon atons. 5. The catal yst conponent
4f or pbe yat&lyistmtriponemffomoéfrhm;zaﬁon of defigs dcvordieg tmclyim 3,
wherein, in the fornula (2) nis 1l, R3is a linear or
wheirc hredleafblkwla @oup hRiing lifiear or banchearabion gatuprtmving lato 12
cloal kyl group, two or nore R3s, which may be present
c@éom atogiston e cycloallsylgaanp, dwo df moey Ristwhickimay ba prasentdging either
atom and RS is,a linear or branched al kyl group
th@aﬁamﬁg)r diffesent; R ois gdvdepgematons and Re issnkingay o br@mdwam group
for ¥ner|zat|on of olefins according to claima3,
CRIQOR R@MSor nul a (2), n is 0: two out of the
four NR4R5 groups are perhydroqui nolino groups or
perhydroisoquinolino groups or one out of the four

A O R yrsa\ Sty jlst Ciactording f clai 3,

V\%gre},nn? gxe%rln?uQa ‘agsn 1S 1s %gﬂ%aé QL Eanc -a&l?ﬁ]lggo%% }{aelrllleg 1to12

conpdun as an

I
%&gﬁ?ﬁﬁ fag)cp%oﬁlt?? 2‘%’[8‘5&& g@r(}% IB% I?le'_!; L)V?helé%%ltag be pfesent bemg either
tHer sane e difRlrdnd] RO QUR dRRYH BOml ah@RZE LRIRLH: BhRdRd aﬁ(yl group

75 cycl oal kyl group’or ~a deri'vative thereof, a vinyl

h@Vifel P to 38arBby htodlfsoup, or an aral kyl group, two or
nore R3s which nmay be present being either the sanme or

different; R4 represents a hydrogen atom a |inear or
branched aIkyI group having 1 to 20 carbon
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%:Si(NR'R?) aun @

wherein R’ represents a linear or branched alkyl group having 1 to 20 carbon atoms, a
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atons, a cycloal kyl group or a derivative thereof, a
vinyl group, an aryl group, or an aral kyl group, two
or nore R4s which nay be present being either the sane
or different; R5 represents a linear or branched
al kyl group having 1 to 20 carbon atons, a cycl oal kyl
group or a derivative thereof, a vinyl group, an aryl
group, or an aral kyl group, two or nore R5s which nay
cRfaldye ERUD obaldegvamvfeh@érecsm@vﬁgngoap A drflegren, or Btaangl
R5 may bond to formaring; nis or an integer from

grbup,awd;or atdte RE's WhREmayte Iﬁésehhlﬁauh‘ﬁéhﬁﬁr ge¥afi® or glifferent; R?
secondary am no group. 8. A catalyst for

repfisatitea hydbpanatom, o liaédr s bfancwelchliyl groupAavingsioloi 29 carbon
catal yst conponent containi ng magnesi um titani um

athmb cgeye] oanydl genupelr e clerivaiive dlimyeofca mmyLigbup, {nBirylegmoup, or an
or ganoal um num conpound represented by the foll ow ng

arblyqy hgroap,(t9/p, or RGP wmctlsr)aym:aneaent iRéng eihee tersamean different;
Elkyl group having 1 4 carbon atons, Qrepresents a

Rhreprasgets adimen meraawhfai d@érgr@tmbﬁvmqumpm eapbarsatoms, acycloalkyl

real nunber satisfying the formula 0<p<3; and (O a

goHp af § derivasiyp dirsent, Qa‘éléblrgip‘#ig ap gIyd gyoupn er §F arelkyl greurs twe or
6. 9, The catalyst for nerlzatlon f ol efjins

mRECR SIVIHER 18Y OF BTG, bergéF prrthe prane Qg %@reéatRawyétR may bond

conponent ( IS prep by co t|n
tOnfegn &dingnp e%bﬂh@tegebgmmé We pa e %"ﬁr» MR ‘R groges is a
ound, c) an el ectron donor conpound 10. A
“ﬁP% %“#Tﬂgqﬁl duci ng an ol efin pol ymer conpri sing

polynmeri zing olefins in the presence of the catal yst
for polynerization of olefins according to claim8 or

8 gc . ng d;%tjai sgﬁﬁ‘ gﬁ&rﬂi:e% gtl(I Vé]f g?%fﬁl%q?#l% t?%ﬁi(!&ﬂ a 881 d gﬁ%yst
cRhPRehEAR taifing fagnesium, 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 (a2) 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 claim 10, wherein the

olefins are propylene.
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