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° COVPQSI TI ONS AND LAM NATES USI NG THE COVPCSI TI ONS FOR
ADHESI VE LAYERS 5 FI ELD CF THE | NVENTI ON
The present invention rel at es to adhesivée resin . conposi ti ons and
| am nat esyHy9kBes Ne conpositions for their adhesi ve bapsrosnozidr e
particularly, the invention rel ates to adhesive resin conpositions
free fromlowering of 10 adhesive streggt_h even when contacted with hot
water and to | am nat es using the conpositions, said | am nates having

excel l ent gas barrier propert @ and Wbl e %ei ng
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subjected to retorting treatnent. 15 BACKGROUND OF THE

1 NVENTI ON Pol yester resins such as pol yet hyl ene terephthal ate
resin have excellent mechanical strength, rigidity, heat resi st ance,
chem cal resistance, oil resistance and transparency. Uilizing these
excel l ent R6QRSIshd €S, the 20 polyester resins are wdely %gfﬂﬁlj orm ng
packagi ng materials such as filns, sheets and cont ai ners. e

pol yester resins, however, have high perjyreability to gases such. as
oxygen, and therefore they cannot be us for form ng packagi ng
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2 they have high perneability to gases such as oxygen.

‘Therefore, the pol ycarbonate resins cannot be .used for form ng
packagi ng materials requiring high resistance to gas perneation,
e.g., those for foods. 5 To inprove the gas permeation resistance
of the d&&ﬁﬁﬁter resins and the pol ycarbonate resins dﬂm@ﬁ@gﬁ?en
proposed that a resin superior to the polyester resins amf

. pol ycarbonate resins in the gas perneati n reS|stance such as a
saponi fied et hyl ene/vinyl acetate copoly resin, is lam nated on
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saponi fi ed ethyl ene/vinyl acetate copolynmer resin is not al ways
satisfactory, and this results in such a problem that parti al
separation takes place when the resins are 15 |lamnated or the resulting
| am nate i s used, whereby gas - perneation resistance is decreased and
appear ance - mechani.cal strength of the final productg)

deteri orat egbwszsw To cope with the problem Japanesel’{;gp‘,@?’l’{m13
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tenperature treatment such as hot filling treatnent or

3 retorting treatnment, the adhesive strength may be decreased

to cause separation of layers, resulting in |lowering of gas

perneation resistance. Japanese Patent Lai d-Qpen Publication No.
45445/ 1989 orrespond to USP 5055526, EP 315418B) appl.j he

pr esent appl"‘l(oigasﬁfgogi scl oses an adhesive resin conposition QC*’% e of
forming a lamnate which is free fromlowering of adhesive strength
bet ween the | ayers even after it is -~ 9subjected to high-tenperature
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| am nate using the conposition. Thi s adhesi ve resin conposition
conpri ses: (a) an ethylene/ a-olefin copolynmer having a nelt

fl ow rate of 0.1 to 50 g/10 min, a density of 0.850 to 0.900 15
g/cnerr], an ethylene content of 75 to 95 % by nol and a

crystalllnl ured by X-ray diffractonetry) of |ess %ﬁ@? % in
an anount owgéé)f’g %50 % by wei ght, (b) an ethyl ehEF: 2%glcet ate
copol yner having a nelt flowrate of O 1 to 50 g/10 mn and a vinyl
acetate content 20 of 5 to 40 %by weight,” in an amount of 5 to 50 % by
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gépﬁﬁ and a crystallinity (neasured by X-ray . di ffractometry) of not
ss than 30 % in an anount of 1.0

to 30 % by wei ght based on 100 % by wei ght of the total anount
of the components (a) and (b), sai d conmposition having a graft
rati o of O. by weight, a nelt flowrate (MR of 1 tgo 50
g/10 mn ang\;ms@s;bg crystallinity of less than 35 % Pcr"’%ﬁséw?’gm nat e
di scl osed in the above publication - conprises a polyester or
pol ycar bonat e Iayer an |nterned|a1@ ayer forned fron1the

AP D2 NS FE U S 1 E 1 ety 2 Gl & ¢
%6o)ﬂ\a—#v747'%§%8;wmé%§VYA%§ﬁ
KO —BE L REBEAFRBNANEVBELZIEOFEKTTS T
PE#HIATL 3, |

ARUCHOONEF 7 M ERa—-FLT 1Y - FEREZL
ams vy L LBERhOERERZ a—-F V7 1Y FEHEEE=

‘ WL EMS Vv LEBRAKE, T F VUV EFBEREE VLAY ED
SUSLEBEBEK (ZFLVY - FHEE=NVLABHERELAHK) T 1
FxF LV EREEFENI~20Da~F VT4 v FEFEREE=
VLA EDS vy LEkBEHE (ZF VY -a—-F VT4V - FE
KO LEAUEELHE) TH 3,

TFLY - FEHRE-NVEAHEERARTR, = F LV oEDN
N2HBIRBMANKIY. 95~T0FN%. HFELLIZX99. 90~
8O0E/L%., LDFZLIIO9. 00~88EN%OMHEICHD.
HBEREC =N EMDSBHONBEMREMLNO0. 05~3 0 EL%,
FELIO0. 10~20€/%, FELIL. 00~12%N
% DRI 5 5o |

FERE- NSO S EINIHREEOSHFALS N LA
DR nE, WREBPIUBEFERNREZIENDD, FBERE=
VLA H oBANIHERBELOSEANSNLERE LY B &
MBS LUBRBR-ENRSE I L5 5, |

;:?%EWE;wmé%&LTM{Z%DV;wx%wx%v
Vs R-AFNAFUL L D AFIIXFVULY, 0,p-TAFINAF VU

O-ZFNAF VYU B-ZFNVRF UV, p-ZFIXFL L %EDE)



10 copolyner |ayer. . Though t he adhesive resin conposition
ment i oned above has excel | ent adhesion properties at ordinary

t enperature after high-tenperature treatnment, the |am nate using the
conposition occasionally suffers separation of |ayers when 15 it is

subj ected t iJling treatnent or retortin treat
Accgrdingly%w?%ngbLas geen desired developnen? of adhesi e T EER,
conpositions by the use of which |ayer- separation of |am nates can be
i nhi bited even when the 20 |aninates ade Subj ected to hot filling
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adhesi on properties at high tenperatures so that |ayer-  separation of

a |lam nate using the conposition can be I nhi bited when the lamnate is
subj ected to severe 5

treatnment such as hot filling treatnent or retorting treat nent.

It is anotygbglgecct of the invention to provide a l?ﬁ%@%&ﬁ:&@iCh
conpri ses a pol ycarbonate or polyester resin 5 layer, a ¥t he
above- nenti oned adhesive resin copposition as an adhesive | ayer and a

saponi fied "~ ethylene/vinyl acetate®copolyner |ayer, and which has
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separation of |ayers when subjected to hot filling 10 treatnent or
retorting treatnent. DI SCLOSURE OF THE | NVENTI ON
The adhesive resin conposition according to the present invention
contains at |least a partially or wholly 15 graft-nodified

a-ol efin/ ar%}ﬁm}"i nyl conmpound random copol yner havi%ﬁ, raft
\?&oqz%gi ng

quantity of "an dnsaturated carboxylic acid or its deri
fromO0.01 to 30 % by wei ght . The adhesive resin conposition
according to the 20 inventionis, for d&nple, a conposition conprising:
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(B) at |east one soft polynmer selected from an et hyl ene/ a-ol efin

copol yner, in which the nolar ratio of constituent units derived from
et hyl ene to constituent , 6

units derived froman a-olefin of 3 to 20 carbon atons is in the
range of 4 yl ene/a-olefin) to 95/5, and an et ne/ vinyl
acetate 003% 9%%$&ﬂaving a vinyl acetate content of §Qﬁgﬁ3 0 DYy

wei ght, in an anount of 20 to 99 5 parts by weight, the tota
anount of said conponents (A) and (B)'belﬁg 100 parts by weight.
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i nvention may further contain an ethylene polyner or its 10 nodified

product, and/or a propylene polynmer or its nodi fi ed product, in an
anount of 0.1 to 50 parts by wei ght based on 100 parts by wei ght of
the total armount of the partially or wholly nodified

a-ol efin/ar. xsg0y1 NYI conmpound tandom copol yner (A)p, lssoft

pol ymer (B). The adhesive resin conposition of the invention can
be favorably used as an adhesive f@r producing a |amnate for a
retort packaging material or a hot fill packagi ng mat eri al .

The first |ani;ngt ez agcofdiddyt 0B Dedpnesent, i MVENE onC APHE FOSOET 208k %
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25 | ayer. The second | am nate according to t he pr esent

I nvention conpri ses: (1) a polycarbonate |ayer,
(I'1) an adhesive layer formed fromthe above-nenti oned adhesi ve resin
conposition, and (I'11) a saponified olefin/vinyl acetate
copol yner wo og3dsgyer - 5 The retort packagi ng rraterl,tq.}nﬁyoﬂhge hot
fill packagi ng material according to the present invention
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forned fromthe above-nenti oned | am nate. BEST 'IVL‘DE FOR

CARRYI NG QUT THE | NVENTI ON 10 The adhesive resin conposition
according to the i nvention and the | am nate using the conposition are
described in detail hereinafter. First, the adhesive resin
conposi ti oyd sgP¥del ai ned. The adhesive resin conm#mzﬁf t he
I nvention 15 contains a graft-nodified a-olefin/aromatic vinyl conpound
random copol yner as its nmjor conponent, Fn(_j cont ai ns as ot her
conponent a soft polyner such as an ethylene/a-olefin copol ymer or an
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random copol yner (sonetines referred to sinply as "nodified copol yner ™"
hereinafter) for use in the invention is one 25 obtained by partially or
whol |y graft-nodifying an a- ol efin/aromati ¢ vinyl conmpound random
copolymer with an unsat urated carboxylic acid or its derivative.

wo 9dBssoe a- ol efin/aromatic vinyl conpound random

that is a starting material for preparing the graft- %kmg’
a-ol efin/aromatic vinyl conpound randonp gopol yrer, is a random
copol ynmer of ethylene and an aromatic vinyl 5 conpound
(et hyl ene/$r Bt # Jovitriil sitcofi@alind  topobydey)Z on AvE: T xangorg-dgpelgmer of
ethylene, an a-olefin of 3 to 20 carbon
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atons and an aromatic vinyl conpound (ethyl ene/a- ol efin/aromatic

vi nyl conpound copol yner). In the ethyl ene/aromatic vinyl
conpound copol ymer, the 10 anount of constituent units derived from
ethylene is in the range of 99.95 to 70 % by nol, preferably 99.90 to
80 % by woosmsb9 nore preferably 99.00 to 88 % by nol; qgag.,‘,};% unt

of constituent units derived fromthe aromatic vinyl onpound is in
the range of 0.05 to 30 % by nol, prefgrgably 15 0.10 to 20 % by nol, nore
preferably 1.00 to 12 % by nol . When the anpunt of the
cmﬂmwﬁﬁW§d&f@%@ﬁ/@%ﬁi&&ﬁﬁﬁ@ﬁﬁ@@%dWSWHH
than the Iomer limt of the above range, heat resistance and adhesi on
properties R*® ¥ek &R ‘rédul g ICEIPLST th Siare DicTRomId y hogeged. 20
Wien the anobunt of the constituent units derived fromthe aromatic
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the resulting conmposition are occasionally | owered. Exanpl es of
the aromatic vinyl conpounds include 25 styrene; nono- or

pol yal kyl styrenes, such as o- - met hyl styrene, mnethyl styrene, '
p- met hyl styrene, o, p- di met hyl styrene, o-ethylstyrene, methyl styrene

and p-  -wo 9832309 . 9 et ny p&t¥sshbz1s
functional group-containing styrene derivatives, such as

nmet hoxystyrene, ethoxystyrene, vwi nykbenzoi c acid, nethyl

vi nyl benzoat e, vinyl benzyl acet ate, hydroxystyrene, o-chlorostyrene,
p- chl orostyrene 5 and divi nyl benzene; 3-phenyl propyl ene; 4-phenyl but ene;
and a-net hyl styrene. O these, preferable are styrene and 4-,
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met hoxyst yr ene. In the ethylene/aromatic vinyl conpound

copol yner, a- ol efins other than ethylene and the aromatic vinyl
conpound 10 mmy be copol ynerized. Exanples of the a-ol efins include
a-olefins of 3 to 20 carbon atons, such as propyl ene, 1- but ene,

3- et hyl - lwlpwassge 4- net hyl - 1- but ene, 1-pentene, 1- he98s/00213

4-met hyl -1 - pentene, 1-heptene, 1l-octene, 1-nonene, 1- decene,
1-undecene, 1-dodecene, 1l-tridecene,-1-18 15 tetradecene, 1-pentadecene,

1- hexadecene, 1-heptadecene, 1- oct adecene, 1-nonadecene and

1- ei cosenek #FtHhdsd, o preferable are 1-butene, 1-pentene, 1-hexene and
1- oct ene. These a-olefins can be used singly or in conbination or two
or more kindg.? BQ: TR ikn He qriFllene/ds-ol€fd Farosetivo Tikyk ¢Qnpound
copol yrer, the nolar ratio of constituent units derived from

et hyl ene tR dqusbithuerss #init/s Mqa]ily e skrpthes g- ol efin of
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.3 to 20 carbon atons is in the range of 99/1 (ethylene/a- 25 olefin) to

70/ 30, preferably 99/1 to 80/20, nore preferably 99/1 to 90/10;

the total amount of the constituent units derived from et hyl ene and
the constituent units derived fromthe a-

10 Oly9Hloglasghe 3 t0 20 carbon atons is in the range of

70 % by nol, preferably 99.90 to 80 % by nol, nore pr’g?’é?’gﬁ’f@’gg.oo
to 88 % by nol; and t he arouh® of the constituent units derived

fromthe 5 aromatic vinyl conpound is in the range of 0.05 to 30 % by
nol , prefer'}aﬂ‘fy 0.10 to 20 % by nol, nore preferably 0.10
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to 12 % by nol . The amount of the constituent units derived from
et hyl ene, the anount of the constituent units derived from 10 the
a-olefin of 3 to 20 carbon atons and the anmount of the const i tuent
units derived fromthe aromatic vinyl conpound are each in the above
range, the.g3shishs!d conmposition has excel | ent heat rgsjphapps and
adhesi on properties. In the a-olefin/aromatic vinyl conpound
random 15 copol yner, other nonomers.sygh as non-conj ugated di enes may

be copol yneri zed. Exanpl es of the non-conjugated di enes i ncl ude

1, 4- pent adi eng FtBR4chgxadyeney #-efhyldOlX Y o & vHephadiene. T, TR

5- et hyl ene- 2- nor bor nene, 5-ethyl i dene- 2- nor bor nene,

5-i sopr openylp 3 nerRox ang WSk HId(eney 020 > YLeeano) opdhadizre.

2- et hyl ene- 2, 5-nor bor nadi ene, 2- I sopropenyl -2, 5- nor bor nadi ene,

di cycl opentadg epex 4, 6- oct adi ene, 1, 7-octadiene, tricycl opentadiene,
and esters of : _
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di hydr odi cycl opent adi enyl oxyet hyl ene and unsat ur at ed cafboxylic aci ds
(e.g., acrylic acid, nmethacrylic acid, 25 itaconic acid, maleic acid and

fumaric acid). These non- conj ugat ed di enes can be used singly or in
combi nati on of two or nore Kkinds. The

a- ol ef i n/ asxwodaagoovi Nyl conpound random copol yner desipcaabdgidgas an
intrinsic viscosity [err], as neasured in decalin at 135 [err]C, of

0.1 to 10 dl/g, preferably 0.5to 8 _ , dl/g, nore preferably 1 to 5 dl/g.
Further, it is desired 5 that the tenpérature (Tm at the maxi num peak
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the endotherm c curve of the a-olefin/aromatic vinyl cdrrpound

copol yner, as neasured by a differential scanning calorineter, is in
the range of 60 to 125 [err]C, preferably 70 to 110 [err]C. In this
case, an adhesive resin conposition 10 having excellent heat resistance
can be obt@igwaiages In the a-olefin/aromatic vinyl wennogepdis andom
copol yner, the proportion of the sequences of at |east two constituent
units derived fromthe aromatic vinyl %pgpqund : to all the constituent
units derived fromthe aromatic vi nyl” Conpound is desired to be not nore

than 1 % f I Fore 10,,14%: Ihe ag&y ign.of the

sequences ({f 5&% ?“e?s?b{wg{)nst i tu{awn?nﬁm/t S %\erzi ve%r"ronﬁg " the aromatic
i nyl b i ned bys 1 2

e oA S ot g7 + RS g 000 4% 7 e

the a-ol efi nfa yound” random nmer is

S;Pﬁg?n:éaégggi%éaégg%;/gf%g%gﬁﬁéfgﬂplyner, | it is desired that the B
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spectrum of the copolymer and the follow ng equation, is in t he range
of 0.80 to 2.00, preferably 0.90 to 1.50, nore 25 preferably 0.95 to

1.45, particularly preferably 1.00 to 1.40. [err]

12 wherein [P[err] is a nolar fraction of the constituent units
derived frwos32eed ene (et hyl ene units) in the et hyl| ees/yeésaegdisi c vi nyl
conpound copolyner, [P[err] is a nolar fraction the constituent units
derived fromthe aromatic 5 vinyl -cagrpound (aromatic vinyl conpound
units) in the et hyl ene/ aromati c vinyl conpound copol yner, and [P[err]

is a
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proportion of the nunber of ethylene unit-aromatic vinyl ' conpound

unit sequences to the nunber of all the dyad sequences in the

et hyl ene/ aromati c vinyl compound 10 copol ymer. The B value is
an index of distribution of the et hyl ene units and the aromatic vinyl
conpound | bt he copol ynmer, and can be determn | rdance
with the uW&g%’#%%orts by J.C. Randall (Macronol ecul es, 15?65@ 2 18%2)) 15
and J. Ray (Macronol ecules, 10, 773 glgﬁé)l. As the B val ue
becones | arger, the block-Iike se nces of the ethylene units or the

aromt e A gy SOROUIUIASIBCRTR Sharkes oS eang Lhatw e
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bl ock-1i ke sequences of the ethylene units or the aromatic vi nyl

conpound units becone |ong. 25 Next, a process for preparing the
a-ol efin/aromatic vi nyl conpound random copol yner is descri bed.

The a-ol efin/aromatic vinyl conpound random copol yner for use in the
i nventi on -gajesResge’ €par ed by copol yneri zi ng

13 et hyl eng?ogt he aromatic vinyl conpound, and if necessé’?’”’oﬂg}?
a-olefin of 3 to 20 carbon atons, in the presence of, for exanple, a
net al | ocene catal yst (a). As 4he metal | ocene catal yst (a),

vari ous ne Ilecﬁ/n)e 5Ly caietl ys&.s‘:J U 9?5 as ,Bhlgse cu.rr?n.tljy ‘Hsed as

single sit
W) YV UL AFNNT YLy, V722N LU

S (p-FYN) VYV, VU (p-Z7uvpT72=ib) VYL IVEDT
LEAYU LY. TAELTU =LY Lo, TU—D Y L,
FhZAFN-1,2-DVV VLU, T3 T72=2N-12 VY LY
EOTFTNFAIIVY VY, TIHWFANTYV—=NTYLY, TU—N
| YV VUERED2HMOTAFEEHE;

LR 2O A EITHEEDODTARETFNV T LIZERUKL 2
DENTEY LEHE ;

LE2MOT AR EDOT I REXRXICERLELZMORIE
HEBRELETHY,

R . BiIfR' . R? L ABONDHFUVEF. REH1I~20
DODRILKFERE, REH1I~200 04 V{bR{LKFETDH 3,

DI 2MDTrAHFEFTE. 2MMOTX NV~ LG FE. 2M
DAXBHETHEIEBFELL., SoR MOy T ESHET
HBZENFELL, SOIBEFIITLFALIIVILVY, TIVFELT
Y=Y by, FU—AYYLUTHBIEMNEFEL,

BTkt [B) TRINIBEEGEBLAYVORGKNIEHMETR
T o



catal ysts and t hose anal ogous thereto, can be enpl oyed Wi t hout

specific limtation. In particular, a catalyst conprising a
(transition netal

nmet al | ocene conpound (b) of a transition netal
conmpound), and an organoal um num oxy- 10 conpound (c) and/or an ionizing
The netal | ocene

I oni ¢ conpowabsEegosi s preferably enpl oyed.

conpound (b) is, for exanple, a net al | ocene conpound o JR9B043 ¢ i on

netal selected from G oup 4 of theggeriodic table (long-form periodic
el enents indicated by Goup No. 1 to 18 according to | UPAC

table) of 15
I norgani ¢ Nonencl ature Rules, revised edition, (1989), specifically a
nmet al | ocene conpound represenged by the* x2 followi ng formula (1)
[rer] w0 (1) 20 N_“In the RY), Mis a
transition netal selecte
4 XS Y
RS b RS
rl R2 RS R§ R8 R9 RO pl1 Y X x2 M
| H B H B H H H H SiMe; €1 ¢c1 gz
CHj3 H H H H H H H SiMe; CL c1  zp
CH3 H H H H H ¥ H SiMePh C1 1 zr
CHj H H H H H H H SiPh; €1 c1 gp
CH; H H H H H H H Si(p-tolyl) C1 1 Zr
CHy .H H H H H H H Si(pClPh); ol o Zr
CI'fj H H H H H =H H C3zHsg Cl Ccl Zr
CHs H H H H H = B GeMe; C1 1 gr
CH3 H H H H H =3 E SnMe, Cl Cl 2r
CH; H H H H H 3 H SiMe; Br Br zr
CI-E3 H H H H H 3 H SiMey Cl 0S0,CH;3 2zr
CH3 H H H H H 3 H SiMe;  CL SO;CH; zZr
CHj3 H H H H H = H SiMe, Cl c1 Ti
CH3 H H H K H H SiMe;y Cl c1 HE
CaHg H H H H H = H SiMe; Cl ir
nC3iHy H H H R H =H H SiMej Cl ¢ Zr
Ph H H H H H = H SiMe; Cl1 ¢C1 2zr
CH: CHj H H H H = H SiMe;y ClL C1 Zxr
CH; CH; H H H H = H Siehjy Cl Cl Zx
CH3 CHi CH3 H H H = H SiMe; " Cc1 1 Zr
CH3 B cl H H H H 'H SiMe, ClL c1 Zr
CHs H CH3 H H H' =3 H SiMea Cl1 (1 2zr
CH3 H CaHs H H H = H SiMe; cl Cl 2r.
CHy H Ph H H H 3 &H SiMe; Cl1 Cl zr
CH; H H CH; H H = H SiMe,y Cc1 Cl 2r
CHj. HE CHy CH; H H = H SiMe; 1 c 2r
CH; - H cCH,*L CHy H H = CH,*1 SiMe; Cl Cl Zr
CHj3 H H H BH H = Ph SiMes Cl C1 2r

o TS

* 1 : RRERML L FEOuREALTSAREERLTL 3,

Me : £ F1U, Et: =F . Ph: 7 zxz=/,



fromelenents of Goup 4 of the periodic table, e.qg., zirconi um

titaniumor hafnium and x is a valence of the transition netal .

L is aligand coordinated to-the transition netal. At 25 |east one |igand
L is a ligand having a cycl opent adi enyl skel eton which may have a
subst i t uenWo 98/32809 14 Exanpl es
of the |igands having a. cycl opent adi enyl skel eton i ngﬂﬂg”éﬂ“i‘% ~or
cycl oal kyl substituted cycl opent adi eryl groups, such as

cycl opent adi enyl , met hyl cycl opent adi enyl , et hyl cycl opent adi enyl, n-
or i- 5 propyl cycl opentadi enyl, n-, i-, sec- or t-

‘ Rl RrR2 R3 R6 R12 Rl3 Rpl4 R1S Y Xt x2 M

H H H H H H H . H SiMe; Cl C1 2Zr
CH:; H H H H H H SiMe; ClL Cl Zr
CH; H H H H H H H SipPh; Cl1 C1 2Zr
CH3 CHj H H H H =H H SiMe;'Cl Cl zr
CH3; H CHs H H E # H SiMe; Cl1 Cl1 2r
CH; H CH: CH;s E H H H SiMe; C1 Cl zr
CH3 H CH"2 CH2"2 CH3"2 H E CHp"? siMe; C1 CL 2Zr
CHy H CH3 CH3 CHy H K CH; SiMe; Cl Cl 2r

%2 :RIERIZ, LA ROLRIS L2, HEivicZAalT
SAREERLTL 3,



but yl cycl opent adi enyl

di met hyl cycl opent adi enyl

t et ramet hyl cycl opent adi enyl

hexyl cycl opent adi enyl

octylcycfopentadienyl,
trimet hyl cycl opent adi enyl

pent anet hyl cycl opent adi enyl ,

met hyl et hyl cycl opent adi enyl, 10 net hyl propyl cycl opent adi enyl ,

met -hyl but ylwyedse@nt adi enyl ,

nmet hyl benzyl cycl opent adi enyl

et hyl hexyl cycl opent adi enyl

Furt her,
fl uorenyl

t he above |igands,

an i ndenyl group,

a 4,5,6, 7-tetrahydroi ndenyl
Those groups may be

group can be al so nenti oned.
substituted with hal ogen atons or

cycl opent adi enyl groups.

formula (1) has

skel et on,

20

xtrigd kyl silyl
particularly preferred are al kyl

Me com
L Vi
}\@

met hyl hexyl cycl opent adi ep&fh“.,,,,‘,oz13
et hyl but yl cycl opent adi enyl,

and . .mes pylcycl ohexyl cycl opent adi enyl .

15 group and a

gr oups.

substi t ut ed

o] -oun53represented by the

g

U CYcrdpent adi enyl

@

2.

Rl R2 RrR3 R4 Y xl x2

H H H H SiMe; CL Cl 2r
H CH3 H H SiMe; Cl Cl Zr
H CHy3 H CH3 SiMe; Cl Cl1 Zr
H CH; CH3; CH3 SiMe; Cl Cl 2r
CH; CHy; H H SiMe; Cl Cl 2Zr
CH3; CHy H CH3y SiMes ClL Cl Zr
CH3 CH3 CH3 CH3 SiMe; Cl Cl 2r

Me : XF N,

ZREATR, LD IS BEEEHITFTTINIZTLEREZ.
FI_TLER. "NToUVLEGBREESRACEBEEMALEYLH

WBZ EBTE S,

NEBBSEMLAMIE. BES €I hELTHLT s VECAR
RS ELTHNSONEN, REZARSEEBNAC LTSS,
CDLINBBEERANOS v FUBRREEMTR, LEAHL
TEORGN— FT. BEOEBARTELAALTART 3 2 &N

T&E 5,

o



two of the ligands having a cycl opentadi enyl skel eton may ' be bonded to'

each other through an al kyl ene group such as et hyl ene or propyl ene, a
substituted al kyl ene group such as 25 isopropylidene and '

di phenyl net hyl ene, a silylene group, or a substituted silylene group
such as diwgbg)ydsgs | YI ene, di phenyl si Iyl ene or nethyl pbepydsabi! ene.
15 Exanpl es of L other than the |igand having a

cycl opent adi enyl skel eton include a.hydy ocarbon group of 1 to 12
carbon atons, an al koxyl group, an aryl oxy group, a sul fonic

acid-containing group (-SdJerr]Rerr]), a hal ogen atom or 5 hydr ogen
atom where Rl is an al kyl group, an al kyl group :

R3 R® R?
| 0 '
R* i RS
+ R2 CH=CR! -CA — R!
R?® RS
I EJAr e _ ,
R*® ﬁ ﬁ ' R¢ 0
R? CH=CR! COCCR!® =CHR?
=iz
0

' i
‘ BR* CH-CH. R! —CA

Rs Rz RZ Rz ’
|
R¢ , 4 .
. R ____-R l//l "
RS § A
R N
i - I
R® OH R®
R?* R?
Rt N A
o’
Li™

|
R?

~7TFNAYFT L

. R* Rt
R
i

Rz R:
-— — 4 P
C—-Y—-C R :& -Rl /‘O R¢
RS R®
[ ’ Y RS
(F=72U. A B. CRANADFUETFTHB) '

ARHATHVOLNZZDOBEEENAYNIE. ChoAyFUrHM
EHhSBEMDEE, HEAIEEHYE4 -268307TS28 (EP
—~— 4858 22FBAFHIITHIE) KEHBINTHBEFEILIYEKT



substituted wth a hal ogen atom an aryl group, or an aryl group
substituted with a hal ogen atom or an al kyl group. Exanpl es of

t he hydrocarbon groups-of 1 to 12 carbon atons include al kyl groups,
cycl oal kyl groups, aryl groups 10 and aral kyl groups, nore specifically,
t here can W@ oegs32809 NeENti oned: al kyl groups, suc F@W@

et hyl, n-propyl, | sopropyl, n-butyl, isobutyl, sec-bu utyI
pentyl, hexyl, octyl, decyl and %qpecyl 15 cycloalkyl groups,
such as cyclopentyl and cyclohexyl aryl groups, such as phenyl
and tolyl éan MT&x 3z, aralkyl group, such as benzyl and neophyl .
Exanpl es of the alkoxy groups I ncl ude net hoxy, ethoxy Nn- pr opoxy,

i sopr opoxy, gﬁmgqx% Lhsehut Oxﬁ’ l) 5-9(;/[157"['?)‘?" Dz byt@%r%pgnﬁoﬁeﬁoxy

hexoxy and octoxy e aryloxy group |s or

Teexk [C] "C’T‘c’sa‘légﬁﬁﬁ{t‘“% (Aot teaW) %
A3 &bTES,

(C]

X [C]lH. M. R' {\ R2 {, R* . R*, R®* BXUR® &L
T, BEX (Bl OBSLAERSONEIFS N 3D,

R*.R'.R°BIUR° @55, R* 28L2HOEN, 7
NELETHBEMEEL . R ER® . $/ER® ER® &
TLELNETHEILEBFE L, COTAEFAER. 2K E I
BMTNFNETHBILEHNFEL L, L. JOTAFLEHE,
NaFUVvBRF TARSHFETERIATHLTH L. "y R
F.XAEEEELLTH. R' . R2 THARLABRENRET S
nz, |

R®, R*.R° 5LUR® TRENBLEDS . 7L L&
HOEIZ, KEBEFTHE EHNFE L,
REBLI~200RMLAKEEZLELTER, A FIN, ZF I, -7 o

i, i-Fa BN, n-TF i, i-TF I, sec-T FI ., tert- 7 F



Exanpl es of the sul fonic acid-containing group (- SO03R1) i ncl ude

nmet hanesul f onat o, p-tol uenesul fonato, trifluoronethansul fonate and

p- chl orobenzenesul fonato. 25 Exanpl es of the hal ogen atons incl ude
fluorine, chlorine, brom ne and i odine.

16 wo 98/32809 he net al | ocene conpound of the above for;@,‘ﬁ,’w‘%fi n

the valence of the transition netal is 4 is nore specifically
represented by the follow ng formnul a_(Zgi )

Rlerr]KR err]Rerr]nRerr]M (2) 5 wherein

t ooy BRI BN £ 00 oA 2k A FrERII 80 U
S =W FFYN, 7A4a2i, JNVENZN, TV UFIL%ZD
FHRTNWVFNVEBIURRZ L FLE ;

RYDW, Tz VT FN, FZTZATOEN, MY AF L&
DTYV—=NVTINFNLVERZELBIToh, 2EHA. SEHESASA
TWHWTH Ly

F/7R®* R, R® BLXUR® HhoRBIZTNZ 2HMOENH T
HELTHFERRANORADZVUBRERRLTLTH v,

NnoFUvEFELT. BARMICE. WRR' $LCR? LHED
ENHIRTE B,

X' X YBLURT LTI, fifxX [B] oBa +AS
DHLONREFSh D,

PTIKLtERX [C]l TREXhB A0 bt (BBEBESELS
W) OEGENBIHMERT,

rac-VAFNLVYYbr- EX 4 T-PAFN-1- £ v F=) ¥
)b::ﬁ&.ﬁﬁn'] K.

rac-VAFNTYLY- ER (L4, T-FYAFIN-1- £ >F=L)
Ciha=v LYoy K,

rac-VAFI YL Y- ER (2,4,6-FYAFI-1- £ F= )
Iha=Zw LT IayY K, |

rac-VAFINY Ly EX (2,5,6-bUXFN-1- 4 F=)
Diha o LY o) R,

rac-VAFN YL - EX (2,4,5,6-F S AFIN-1- 4 2F

=) azZoLTsal) R,



havi ng a cycl opent adi enyl skeleton, R3, R4 and R5 may be t he

sane
or different, and are each independently a group havi ng a

cycl opent adi enyl skeleton or the same as L other 10 than the ligand
havi ng a cycl opent adi enyl skeleton in the above formula (1), k is

an i nt eger v ogMdkod €SS than 1, and k+l +mtn = 4. pcr/apesmozis

Further, a bridge type transition netal conpound
conpound) represented by the follow ng fs(%rrml a 15 (A
enpl oyable. [err]

(nmetal | ocene

is al so

‘In the formula (A), Merr]

metal of Goupg VB of-the, y v - ¥x (2,456 7-RVZAFN-1- 4

F=u) Ua=wnadraly K,

rac-YAFNY YL Y- ER (2-Z2FN-4-n- 7OEN-T- A F

W-1- 41 v F= )W) Jiua=sLvs7al K.

rac-U A FNTY L Y- EX 4-i-FTabBEN-7- AFI-1- 4~

FoN) Pa=g LT 7aly R,

rac-UAFIIYVLY- EX (2-AFW-4-i- o BN T- A F

WN-1- A VvF=IN) Pha=v LYol _l"'_\

rac-AFNYY VY- EX (2-AFN-4-i- To BN 6- A F

-1- 4 v F= ) Phra=g Lyl R,

rac-CAFNLY YL Y- ER (2-XAFN-4- A FN-6-i- TrE

W-1- £ vF=N) $raz=osvral F,

rac-UAFNYY VY- ER (-2 FI-4-i- o BN 5- A F

W-l- 4 v F=N) Yhvaz=ovnuvyral by

rac-V A FIN Y Y V- ER (2-AFNV-4,6- V(- TrENL)-

1-4 Y F=J)) YhvazgsLvrzo) K,

rac-V A FI YUY~ EX (2-4FI-4,6- J(i- ToENL)-

T-AF-1- A YF=N) Pha=oLPray F.

rac-VAFNIYY VY- EX (2-XFI-4-1i- TFN-T- X F I

- A vFZN) Yha=g LYY R,

rac—*‘);"?"")lﬁ/') V- EX (2-4FI-4-sec- 7'_5")11—7-- A F

W-1- 4 v F=) Ynazvy sy K,

rac-Y A FNYY LY~ ER (2-XAFIN-4,6- J(sec- TFI)-

-4 VF=J)N) Jira=onLyszay K,

S

a



periodic table, e.g., titanium zirconium or hafnium R err]
and Rl err] may be the sane or different, and are each 20 hydrogen, an
al kyl group of 1 to 10, preferably 1 to 3 carbon atons, an al koxy
group of 1 to 10, preferably 1 to 3

17 . cwovas2zmbons, an aryl group of 6 to 10, preferabl ychyiogodis

carbon atons, an aryloxy group of 6 to 10, preferably 6 to 8 carbon
atons, an al kenyl group of 2 to 10, _preferably 2 to 4 carbon atons, an
aryl al kyl group of 7 to 40, 5 preferably 7 to 10 carbon atons, an

al kyl aryl graaof F 402 Y L 40, Href €rpbl o 7it-a -hi ioar 90p Bt-qs, 4 ap
aryl al kenyl group of 8 to 40, preferably 8 to 12 carbon atons, or a
hal ogen ju-1- 4 »F =) Jha= LVl K,
rac-VAXAFNIY L r- EX (2-AFIN-4- 7 aNFIN-T-
AFN-1- A1 F=) Viha=gisLroly K,
rac-VAFNVTY VY- EX (-2 FN-4- RUIAL-T AF)
“l- A UFZN) Yhamo LY sny K
rac-VAFN VYL Y- ER (-2 FN-4- 7=z FI-T-
AFIN-1- 4 VFZN) Phazmvharoy K,
rac-SAFILNLYL Y- ER (2-AF-4- 722032 oA
FN-T- F2FN-1- 4V F2N) P va=g sy ro) K,
rac-UAFNYY LY. EX (2-AFh-d- ymmAFN-T-
-a’-}b—l— 4 F=I) 5/“}!1:::::'7L\~‘/“?UU K.
mm9x+w9uuy-8x(r3%w4-bux%wyuwx
%w#—x%wd-4y?:m)9»:;7A97UUF\
rac-YAFAY YL Y- EX (2-AFN-4- FYUAFNSOED
AFN-T- 2FN-1- A VFoIN) INWa=snLdraly K,
rac- VX FILL YL - BER (2-XFN-4-i- FOEL-T- A F
W-1- 4 Y F =) Viva=gLosaly K, |
rac-7 (i-7m¥EWN) Yy VL r- EX (2-XFI)V-4-i- T ¥l
-7- A FN-1- /r‘/-?":_-}l/) UiNa=g LT Y KR,
rac-¥ (n-7FN) YY VU U- ER (2-XAFINV-4-i- o BEN-T
S AFN-l- A YFIA) YT B AT OY K,
rac-7 (y7BaNFYIN) YL r- EX (2 XFIN-4-i- o

EW-T- AFIN-1- £ F)N) Pia=9 Lo 7oy K,



atom preferably chlorine. R3 and R4 may be the same or _
different, and are each 10 hydrogen, a hal ogen atom preferably fluorine,

chl ori ne or brom ne, an al kyl group of 1 to 10, preferably 1 to 4
carbon atons which may be hal ogenated, an aryl group of 6 to 10,

pr ef er ablwo®ssme8 car bon at ons whi ch nay be hal ogenap@flzpoffnzds 97 oup of
-NR[err], -SR[err], -OCSiRerr], -SiRerr] or 15 -PRerr], where R10 is a
hal ogen atom preferably chlorine, ang, al kyl group of 1 to 10,
preferably 1 to 3 carbon atons, or an aryl group of 6 to 10,
preferablyrgct-ot 8roprdop ahpns.y L o - £ = ReertlxapdgRjerr gre paeh
particularly preferably hydrogen. Rlerr] and R err] nmay be the
sane or dif apt.j -prefesabl yyhhes ;207 s sangl @ng jrhe sane as descri bed
for R3 and }R?:excelpt £ tha? each of err] ryalmd R[}teFr] i s not hydrogen.

Non) arSee S egpehy 1o preter el LIS O el B corbon
FN-1- 1 F=N) Pa=g Lol K,

rac-Z 7 x = )Y b r- EX (2-AFI-4,6- 2 (i-Fabn)
- A VFIN) Ya=g LA sa ) R,

rac-Y (p-hYA) YYU Y- EX (2-AFN-4-i- P -7
- AFN-I- A VTN IhazZw LY7oy R

rac-¥ (p-2BB72=A) YYLy- EX (2-AFL-d-i- F
D EN-T- " XAFIN-1- £ F=I)V) Viwa=s L7 K,

rac-VAFNY L - EX (2-4 -7-.Jb-4-i.— 7;0 E-7- X-f
Wl- A YFZV) IAa= T LI T oI R,

rac-VAFN Y V- EX (2-2A FI-4-i- TabBi-7- £ F
WV-1- 4 F ) Piva=g LI X FI,

rac-UAFIIY L - ER (2-% FI-4-i- .7":1 Bi-7- A F
V-1- 4 y?:.)b) ShazZvLAFLITY F

rac-PAFNYY VY- EX (2-AFIN-4-i- ToN-7- £ F
W-1- A VF=N) Shagh- EX (X5 RIVEF ),

rac VAFNYIL Y- ER (2-AFN-4-i- FREL-T- 275
N1 A F=N) Paz=Zvh- EX (p-T7 2= R T 44+ M) .

rac-VAFNIYYL Y- EX (2-AFN-3- 2 FN-4-i- POt
W-6- AFN-1- £ FN) Ya=vLdsroy K,

rac--.“/")f FHNyY V- ERA (2-2FIW-4-i- o bBEI-6- X F

-1 A F=)N) Pha—visasrsoy K,



i sopropyl, butyl, isobutyl or trifluoromethyl, preferably 25. nethyl.
18 [err] =BR[err], =AlRerr], -G-, -Sn-, -0, -S,
=SO, =Sderr], =NRerr], =CO '

‘WO 98/32809 : PCT/IP98/00213
. o35 -

rac-UVAFNY VL Y- EX (2-7 xz=)-4-i- 7o EN-6- 4
FI-1- AVFTEN) IvazorLdsay k.

FARPETR., ERDLIHILIEHTE T I NV LER%E.
FHZVLER. NTEVLSRCEIRALEBRBLADES
WBZEHLTE 3B,

LIEEBABLADIE. BESEIKELTHAVSNEH, RE

} FRESEBERANBIEbTES,

CDLIBBBERLEHOSN VT UBHBEE TR, LEAE
HMELABOREN— T, BEOCEHBERFEAROTART 3
I ENTE D, |

ERLEOR (C] CRENZBBEBEAMN (AFnt > ka
M) k. ChoA T UBRBEL S BEAOFE, & AITHMEL
—26830T7TEBARICEROFEILLIDVERTEAIIENTSE S,

ARETH. LTV 9 VI TDISn L LeWE LT FR
OX [D] TRENZBESEAEY (£ 5ot/ Lem) £AL
322LbTE 3,

-+ - - [D]
#[D] %. M. R! . X' . X? BLU'Y & LTI, WRR



=PR[err] or =P (0) Rlerr], where Rerr], Rerr] and Rerr] nmay be the sane
or different, and are each hydrogen, a halogen atom an al kyl 15
group of 1 to 10, preferably 1 to 4 carbon atons, nore preferably

met hyl, a fluoroal kyl group of 1 to 10 carbon atons, preferably CF3,
an aryl to 10, preferably 6 to 8 carbon atons, a fluoroaryl
group of 6%98%580 ar bon atons, preferably pentafl uoroBﬁE’W’,‘m’é‘ﬁ al koxy
group of 1 20 to 10, preferably 1 to 4 carbon atons, particularly
preferably methoxy, an al kenyl group of £6tc 10, pref erably 2to 4

atons, an alyBa KB cag%p?%o%“ 3 e tf%Aot @ﬂ%f@rfaw%% dhroon
Ao, or Reed s BN RE A Aok RAICp Y %4{;1%‘8##*5 £
ts?lgﬁzgﬁr \émditarr:ﬂéfﬁhdlhsorltfri"/\prz"f@r‘éb’l?/; ts'?h'?a d@ﬁvgdﬁ%dﬁ 1~4 @m{tﬂ(iiﬁ
THBIEHFE LU, |
Fr. X' XEUTH, ~"OFVEF. BER1~2 0081
KERETHB I ENFE LU, |
| R! (3. RERG6~160F7Y —L#ERL. SEBIHE,
ZxZ . a-+T7FN, B-FT7FN. Ty N, TzF
YW, BN, TEFTIFN, TJxF LoV (RYF757=
MY, FET v PY Lo ABETHB, CNBDS BT x =, F
TFNTHBIENFETLL. TheoT7 Y —JLEIR, WER' &
B oy VRF. REH 1 ~200m{IEAFTE. REH1~2
OO NDF U LRIEKKRETERIATHTS U,
DT LELitX [D] TREINZIBESEMASW (A ok s
M) OEKBAHETRT,
rac-VAFNY LY EX (4-T2=-1- 40 F=2)0) DN
=LY F,
rac-VAFNYV - ER (2;)" FN-4- 7 x=IN-1- 4V F
—J) YNha=ZrLY sy K,
rac-V A FII YL - EX (2-4FI-4- (a-ﬂ‘.'Ja"JI/) -1-
A F=N) Ivaz=gLvrsal) K,
rac-Z X FN YL r- EX (2-2FINV-4- (B-F+T7FN) -1-
4 F=I) YynyaZgLI sy K,

rac-VAFNYI VY- ER (2-AFN-4-(1-F Y b5 E£ZL)



germanium 30 Rlerr] is preferably =CRlerr|Rerr], :SiR[err]R[err],

=GR err]Rerr], -0, -S, =SSO =PRerr] or =P(OR[err].

19 R[ rr] and Rlerr] may be the same or different, and are the
sane as described for Rerr]. . - mand n nmay be the sane or

di fferent e each O, 1 or 2, preferably 0 or nd mnis 0, 1
or 2, prefé?%%?ﬁh 5 0 or 1. Particularly pre#@? al | ocene
conpounds satisfying the above condltlons are conpounds represented

by the following formulas (i) to (ifi).7
“l- A VFZOv) Pnvam AP sal) K.

rac-VAFNVIYV VL EX (2-AFINV-4-2- T S E= )
“l- A FZI) VgAY oy K,
| rac-VAFITY V- ERX (2-AFN-4-(- T b))
Sl- 4 FZ W) Ynvamr LT sa) R,

rac-VAFILY L Y- EX (2-AFW-4-(3-T xF > MY )

\ l- A F=N) YVivazmg LT say K,

rac-VAFINTY V- ER (2-AFI-4-(p-TNA BT 2= )b)
Sl- A VFoI) Yamwo L2y R,

rac-¥AFLNYYLY- EX (2-4FNA4(RV ¥ TNFaT
=)-1-4 v F=I) Az LYy .F\

rac-VAFIVI YL - EX (2-X2FI-4-(p-7 007 = =)l)-
-4 Y F=)U) 3= avsal K,

rac-XFIN YL - EX (2-AFN-4-(n-2 007 x =)
-4 v F=) Pra= LT say K,

rac-VAFINI YL r- EX (2-AFN-4-(o-7 007 2=J)b)-
1I-4 »F =) ~‘/“JI/:1.:'7L\~‘/"7-D'U K. |

rac-IAXAF NI YL - ER(2-AFI-4-(o,p-Y 700D 7 2=
W) Zz2=N-1- A VvF=N) SNha=g Aoy aly K,

rac-IAFIN Y V- EX (2-XAFNV-4-(p-TOE7 == JI)-
b%yF;w)Vw:;ﬁA§7DUF\

rac-I X FN Y VY- EX (2-XFI-4-(p- b Y ID-1-14 > F
=) ua=vLvsay R,

rac-PAF YLV Y- EX (2-AF-4-ta- MY IW)-1-4 VU F



[err] 10 In the above formulas (i), (ii) and (iii), Merr] Is Zr or
H, Rlerr] and R err] are each nethyl or chlorine, Rerr] and R err] are
each methyl, ethyl or trifluoronethyl, and Rlerr], Rerr], Rerr] and

R12 are the same as each described above. O the conpounds
represented by the fornulas (i), (ii) 15 and (iii), party
preferred ‘ﬁpéx’?ﬁ‘g’ fol | owi ng - conpounds: PetiieSdots
rac- di met hyl met hyl ene- bi s(i ndenyl) zi rc?(,)gli um di chl ori de,

=) vna=vnyrsuay k.,
rac-UAFNIYL Y- ER (2-AFN4 (o FYNI1-A VF
=) Yaa=oisv sl F,

fac-UAFAYYL Y- EX (2-AFN-4 (0,0~ FAFNT =
= J)-1-4vF=N) Yiaz=w Lyl F,

rac-AFNLIYY L Y- EX (2-AFW-4-(p-ZFNVT == JV)-

\ 1-4 > F =) Ypaz=vwnuLyszay F,

rac-UAFNYYL Y- EX (2-AFN-4-(pi 7OENT 2=
WY-1-4 vF=yviazvasvysalF,

rac-UAF A YU L Y- EX (2-AFN-4-(p-RY VIV T 2 =)
- A VFIN) Ya=v LY 7l R

rac-YAFATU L Y- EX (2-AF L4 (pET 22 )14
SR ) SNTZI LYY K, |

rac-VAFN UYL Y- EX (2-AFN-4-(n-E7 2= )-1-4
SF =) Yiaz=mo LY al N

rac-VAFN YU L Y- ER (2-AFN-4-Cp- b Y AF LV
T = M) -1-4A Y F=A) Daz v AYsay K,

rac-U A FNTY L Yy- EX (2-AFN-4-(n-F Y AF U
7 2= J)-1-4A vF=N) Yaz=v Lol R,

AU AFNT YLy ER (3-2F -4 TzZlb-1- 4 VF
=) Ya=w LT oy K, | _

rac-¥ 7 =¥ YLy- EX (-2 FN-4- 7= 0-1- 4~
Fo))y vaz=Z—wiLvrsoly F\_

rac-S XA F YLy EZX (2-7 2= W-4- Zx2=)0-1- 4V



rac- di met hyl met hyl ene- bi s(2- met hyl - 1-i ndenyl ) zi rconi um 20 di chl ori de,

20 rac- di phenyl net hyl ene- bi s(2- net hyl - 1-i ndenyl ) zi r coni um

‘di chl ori de, rac- et hyl ene- bi s(2-net hyl - 1-i ndenyl ) zi rconi um

di chl ori de, 5 rac-di nmet hyl sil yl ene-bi s(2-nethyl -1-indenyl ) zirconi um
di chl ori de

rac-di net hW’?igf'ﬁsQ%e- bi s(2- et hyl - 1- i ndenyl ) zi r coni um P(H'i’%’{’mp,

rac- et hyl ene- bi s(2- et hyl - 1-i ndenyl) zi rg:(gni um

FZIU)Y Yiha=g Loy kR,

rac-AFAIYVLY- EX (2-n-FobN-4- 7 2=)-1- 4
yf;w)vw:;ﬁhvaaU&

rac- VIFAVYLY- EX (222 F N4 Tzzb-1- £ VF
=) Vwa=w LYol R,

rac-Y-(i-FoEWN) YYULy- EX(2-AFN-4- 7 2= )-1

\ - A FN) Yamwg LT sy KR

rac-V-(n-7F W) YYLby- EX (2-2F V-4~ 7z =Jb-1-
A VF=N) Sa= LTV say K,

rac-P 2 anNFUINTULY- EX(2-AFN-4- T2V ]
- A YTFZN) VI hLT sl F,

rac-AFNT 2T UL Y- BEX (-2 FN-4- T x = b-1-
4??:»)?»:;7LV&DUF\

rac-V 7 =YL r- EX (2-_)"5’"111-4- Zx=)-1- A4
F=)) Snay LT oy K,

rac-Y (p-PUN) VUL V- EX (2-AFNV-4- 7 2=I)-1-
A FZIN) Yha=Zo ATl K,

rac-Y (p-7pua7xz=J) YYLY- EX (2-AFN-4- 7=
:»1—47?:»)9»:;¢A§&DUF\

rac-AF U v- ERX (2-XF V-4~ Zz2=)-1- 4 F=W) D
naz=o Ly ay K

rac-LF U - EX (2-2F)v-4- Tx=)b-1- 4 VF=) ¥
Naz—og syl N,

rac-CAFNVFNIV Y- ER (2-AF -4~ T2=)b-1- 41V



10 di net hyl, rac- phenyl (et hyl ) si | yl ene-bi s(2- net hyl - 1-

I ndenyl ) zi rconi um di chl ori de,

rac- di phenyl -sil yl ene-bi s(2-net hyl - 1-i ndenyl ) zi rconi um di chl ori de,
15 rac- net hyl et hyl ene- bi s(2- net hyl - 1-i ndenyl ) zi r coni um

di chl ori de, §|3§im
rac- di met hyV'Si fhe- bi s(2-et hyl - 1-i ndenyl ) zi r coni um RETo8m2a%

These netal | ocene conpounds can be prepared by 20 conventionally known
processes (see, for exanple, Japanese 40 -Patent Laid-Qpen Publication

No. 268307/1992 corespondi,ng ., to EP 485822). In the
present i nvert i"éﬁ, 2 =R %péff r‘:'ar\gi on nmet al conpound

(et orene someynd [ pieselisd py g 22, 191 0u 5 forpia £8) 13

yNa=Zw LYo K,
rac-PAFNT Y V- ERXR (2-XAFWNV-4- Tz2=NV-1 A4 VF
) Yra=—v AT Tal R,

rac-VAFNY YUY EX (2-AFN-4- 722 1- 4 VF

‘ =) I a= g LY RAFI

rac-PAFNIN YL Y- EX (2-XFW-4- T2=)1 A4 VF
VY UnamwLAAFN I Y K.

rac-VAFINYYUY- ER (2-AFN-4- 7 z2=)b-1- £ v F
ZA) UNT=UAsaY KSO:Me.

rac-I X FIN YU Y- ERXR (2-XFN-4- Zx=)-1- 4 F
ZNA) YT AZOY FOSO:Me i &,

AZRETHR, EROLIAMLEEHITETTIN AT LEEE.
FITLEGE NT U AEBREIRA L BELELAWEN
B &b TE B, - .

CODEIBKXN [D] TREANDIEBEBEEBAASWIT. Journal of 0
rganometallic Chen. 288_(1985)\ FEI~BTEH. Z— o v ¥ HE
250,320,762 SHAEBFTS LUEBAICELCT, EXETELD
LS LTRMET S ENTES,



21 [err] In the formula (B), Mis a transition netal

at om of G oup I1'VB of the periodic table, specifically, titanium
zi rconi um or hafnium 5 Rlerr] and Rl err] are each independently
hydr ogen, a hal ogen atom a hydrocarbon group of 1 to 20 carbon atons,
a hal qgs bgsaegh hydrocarbon group of 1 to 20 carbon _a.torlr,sﬁng”mzn
- 49 -
2H:R2 +27F /-1 i ~— 2HR2 L Z-Y-z
2 7FA~L 1
HR:-Y—R:H 7L
MC
LiR2-Y-R2Lj &
- R?2 Cl Rz 1
7 N\ X'Li /7 \ /X
Y M Y M
‘ N N\ N\ \
R? Cl R2 Ci
R? z
X*Li N
Y M
N_/ N\ .
Rz x?
722U, ZEC 1. Br. I, o~bUEERL,
R2
H: R2 iZ T3
H H

D5k BBEEMLEBH (DI B, BESI&KELTHLS
nzx, REKZTAIZSHEERLIZIEbTE B,
FAKRPTR, A S0 AW (b)) ELTFRE—MR (3)
TRENZ A v EBERVEIL LTS B,
L' M? 2%, e (8)
(R, M? 12, AEEO4KERIES V- FRFADLETH D+

=R AR (ERRG)




silicon-containing group, an oxygen-containing group, a
sul fur-containing group, a nitrogen-containing group or a 10

phosphor us- cont ai ni ng group. Exanpl es of the hal ogen atons

i nclude fluori ne, chlorine, bronine and iodine. Exanples of
t he hydrocarbon groups of 1 to 20 carbon “atons include aIk ggoups
such as nEt propyl, 15 butyl, hexyl, cyclohexy?q” nonyl ,
dodecyl , elcosyl nor bor nyl and adanantyl aIkenyI groups, such as

vi nyl, propenyl and cycl ohexenyl | IaIkyI groups, such as

Loty ob et i Hény?#dﬁf%ﬁ@ RS %@%%%yttﬁﬁ T S )
bi phenyl , napht;li ﬂﬁ;ﬁgeﬁh% Cagh;;ah,\ﬁl\ ant hracenyl and phenant hryl .

Z' 3. BWKE—THEU>TWTH L. KEFF. ~na¥
VEFEAEZOUTORRET. 71 REFS L BIAAT=D
LEFEGETE. RAKRE, YIVLBELLIRTNVINVETS
%, ) _

\ :@;5ﬁﬁ(3)Tﬁénéxyntymé%(b)@*?ﬁ\
TE—8xX (4) TRENZ A0 ECEHFFX LI,

/ /

(#u
.-.(4)

®(4) . M B, Fy . PNa=m g LFqFRENTZTLT
Hn. z' k. LREAKTH 3,

Cpit.s M® iKn°® HARRTrIHA LAY 7RV IV
%, ERVI/ORVIVIZNEEFERINOOBEETS B,
W' ik, BE. 447, xRS L(HANZO 1 4KEOTE.
FHECHOOREESLETHD.

V', ®FE. UL, BEZARAAVERGCELF TS 3.

W! EV' ETHABEBELTOE L, $2Cp &W' &L TH
EBREFBRLUTH &1

X (4) OCPTRENZEOFZILLLDE LTI, ¥ 7



22 Exanpl es of the hal ogenated hydrocarbon groups include

t he above-exenplified hydrocarbon groups which are substituted with
hal ogen at ons. Exanpl es of the silicon-containing groups include
5 nmonohydr ocar bon-substituted silyls, such as nethylsilyl and

phenyl si | vl o} rocar bon-substituted silyls, such as ' hyl si |l yl
and dipheﬁ&Fgﬁ?§¥g tri hydrocar bon-substituted silylsycgﬂ%ﬁgégy
trimethylsilyl, triethylsilyl, trigropylsily1,'tricycLohexyIsinI,
triphenylsilyl, 10 dinethylphenylsilyl? rethyldi phenylsilyl,

oSO 3 RSP DAL g ol e 6
stlicon-supstiiubed VL MY 8NP o uemEF (M* ) tmawm
B3 B, vouaRVITPTNVEPOZRERFIZ. EFohiE

NE, BBREFoANENRE (ZDO1ULEDKFEEFLEN0F VHE
FTEBEMMASATVWSE) . E FOANLVENVEBRA T OAL FE (X

yad FEAMARES L ABRRELSBENS) BET Y V&

|  POBRENAA—FARRUBETERINTOTLAC, F2
HBRTHLV, Tk, 2HWET R LOBRER BT -
THAERZER LTV T L, Y7 a2z VEROPR

(EB1DDAREFABRLS>BHELLE FoA L ELS KU
BREFRANENERI~20BOREEFZEAH. DOESE
RRABROTAFNVE, BRRMAKESE, 7L VERBRRL
KBE. FEEEFIUUTAVNFNERFBTEELTEBE T 5, FEL
NEBA S DS FER 1 AREROE/ —, Y-B LT MY — @l
EHAIoS FEZEEL,. EFDANENEDZERZTNIX] ~ 2
OEOREFEFAAL. FLLLHBAI S FEORKN A SO
ELTWE. MUAFNVIYN, PYZFIYN, ZFNDAFI
YNy AFINITFNYYN, TZoATAFNT YN, A FI
D72 YN, MY T YN, MU T 2= IVFI T I,
MU AFUFNINEERBIF SR S,

— X (4) 0Z' DEKMNUEIDOLELTR. EFFAF. o,
TIWFIL, YUN, FIIN, TYU—I, TI K TYU—=bFdF,
THNAFY, KRT 74 R, YT 7L B T BYUNT AR
FREAR VTR TYRRE, TEFATEIR— bERLIEZED



15 trinethylsilylnmethyl; - and silicon-substituted aryl groups,
such as trimethylsililphenyl. ' Exanpl es of the
oxygen-cont ai ni ng groups i ncl ude hydr oxy groups; al koxy groups, such
as net hoxy, ethoxy, 20 propoxy and butoxy; aryloxy groups, such as
phenoxy, yl phenoxy, di net hyl phenoxy and napht hoxy; and

aryl al koxngrgoupéy such as phenyl net hoxy and phenyl et hoxy. PCT/IP98/00213
Exanpl es of the sul fur-containing groups |nclude t hose wher ei n oxygen
is replaced with sulfur in the above- 445 ~exenplified oxygen-cont ai ni ng

oo or o @ B QB f RS Btor AERHHI R LR K 5T no,
diethylang?%:bdlpropylan1no dlbutylanlno

A4 (b) ELTR. WE—BR (3) THRINS
A LD B EL BRSO CITREAOSE W, W,
HHRES JUCHGEROEISHE L., ChETHEBULLA S O
EoEY (b)) BEBRTHLTLEL L, 2HE LE2MAE TH

| NTh XY,

ARPUTHATIA 0 LEW (b) &, RIEKET FiE
BYUEBRAEKRERBERLTHEOLTS &, |

Wiz, * %ok (a) ZEKRTI3BICAVWONZIERT L
TEU LA FUMEY () BXUA A LA A L HEAEAY (d)
KDOWTHBET 5,

ABRUTHOSNBART VI LA aM (c) @
RAMDODTINVI ) AFY UV TH->THEL, THEHFE2-786
87TE5AM (USP—-4990640, EP-360492B%8A4
BICHIE) KARINTNBE IR YU REROHERT L S =
W AFFUMLAH (c) THoThEl |

TN IAFF . AR TREOL S HAEIC L > THES A,
BHRAOKEBROBEE LTERE R 3,

(1) BEAESGHTELEYHI RERKEESH T 5 EH.
PR EET 7Ry LARFY. RBRBKAY. BBETIL =L
KFIW, B 7 VKRB, EEEL LYY LARBE &% BB
UAFBERRMAKKRERIC. PIVTVFUTAI T LELOHEHE
THNICO LAV ARMUTKE IS CEBFRREAERB OB

14



23 and di cycl ohexyl am no; and arylam.no or al kyl aryl ani no
groups, such as phenyl am no, di phenylam no, ditolylam no,

di napht hyl am no and net hyl phenyl am no. Exanpl es of the

phosphoy us-cont ai ni ng groups incl ude 5 phosphi no groups, such as

di et hyl pReygghl and di phenyl phosphi no. these, Rl is
preferably a h%/ fgocar bon group, particularly preferr ‘V’W%rocar bon
group of 1 to 3 carbon atons (nethyl, ethyl or propyl). R2is
preferably 10 hydrogen or a hydrocarb®dn group, particularly preferably
hydr ogen a nLbgn oup of 1 to 3 carbon atons (et hyl, ethyl
or p'ropyl&rkbh%d@%ﬁ?_%[ r'e, Rlerr], Rerr] and R err] are each

' independentl(yzwdf\*og/e% A My, =z FNT—-FIh, FhFEFDTS
B EDREEE TR Y TAELT NI AR EOERT L =
LILEICE K (K, RELBKER) Z2EAIETEHEEKERL
ARBUOERE LTEHIRT 5 # k.

(3) Fhov, Rv¥y, N ZUBEORKEREKTT Y
TNVFENTIVIZTLAREDHBT VI Z T LEEWIT, DAF L
ZAXFFYHN, VFIFIMRIAFYIFIBEOFRIIBEAY = KIE
SR B FHHk.

AF b4 A Y HALH (d) ELTIE. L1 B 14 L
em. K5 VB, BIUANES VAR EARTHI EHT
XD, CNoDAA VA4 EASYH (d) F. H#HF1-50
195 02AM, HEF1-5020365EAM. HE¥ES3
9005852, WHAE3I-179006F2#H. HBBAE3-20
T7T038AH. $PF3-20770484%,. USP-532
11 068AMBERERIATI S,

4tym4iyﬁmé%(6)&Lfmw5»4x$tbfﬁ\
BR: (SCT. RER—FLEGHRED. 7y RETF. £ FL%,
PUTZNWNFaAFNERBELEOEREZFLTINLTH LI T 2= NE
FIRTITvEREFTH S, ) TRINBLEWVEITF o, BXE

MY ZiAoFror, MY T2 Ko, PYX (4-7)F0o

17

Zxz=Jv) Fery, PJRXR (35-PT7NFaT7z=ib) Ko, b
DX (4-7)F 0 X FT7=v) Ko, PURXR (R 7I0F

D7 x=J)b) Ko v EREgEFohs,



hal ogen atom a hydrocarbon group of 1 to 20 carbon atons 15 or a

hal ogenat ed hydrocarbon group of 1 to 20 carbon atons. O these,
preferred is hydrogen, the hydrocarbon group or t he hal ogenat ed

hydr ocarbon group. At |east one conbination of Rlerr] and Rerr],
Rlerr] and err or Rerr] and Rerr] my forma nonocycli c
aromatic ri 9?’8%‘8?her with the carbon atonms to 20 which PREIFIR1Fonded.
When there are two or nore hydrocarbon groups or hal ogenat ed

hydr ocar bon groups, excluding the groupsé4for- formng the aromatic

LS et S A i S R 2 g 4 BT LR Bt
Exanpl es of the hal ogen atons, the hydrocarbon graqups of 1 to 20
carbon at omd dnd thit flafoledaved Ay i W L P 0 RN BWTH 6. 7 =F
CHEAESWIE. R Ao kst (b)) ERETHIEICKD
Ao ey (b)) ZAFF EL, 471‘2?(3‘%3?252?‘5:&
KEDBBEBAFA VEERELSEIBENH D, £0OLSB
7oA rvELTH, ABFUVEBEMLEYT=F . BRERILADT
\ —A V. BTN IZVLEEYT AR ENHD. WBPER
TEBBEEBHAFA VR ERENLIEZIIONREFELL, HF A&
LTk @BAFF V. ABREBIFAF V. ANKZD LA FF 2,
Y EYLAFF Y, FVLULIFA Y, RAIWVEKEZI LA FF
V. RRREZOAAFAY. FTYESOLAF A VR ERBIF BN
B, XSIWEHLLBMN Z22 VMR LBFF 2, PYTF
NPTV LAFF /s WNN-DAFIVT VBT LB FA . 7
B DLAFFILETH B,
choddb, 7oA YHAEEGWELTFHFVHRLLENEZTE T S
A HAEMHBFET LU, BEHRIAA Y HEAEEHEL TR,
FYUTHFALBRT VEVLE, NN-DF7LF LT = LI,
STLNELNT vEZOLE, PYT V- VhRT o LEREE
B3 EH8TES,
ERE rYTFIELBRT VEoDLEELTIR, AIZIE N F
NP EZGLTIT (T2 RUR PV TobENT v ED
PAFES (Zz=A) AUB MY (@-TFN) TUEZTLT
FS (TxzoNV) vk, MVIAFAVTUVEZTLTPZ (p- MY
LY R REERBIF SN B, |



24

and R err].

groups of 1 to 20 carbon atons are those descri bed for R err

ring formed by at | east one conbination of R3 and R4, R4 and 5 Re

or Rerr]

there canvyihgodol oned the followi ng ones. [err] -
preferred is the ligand represented by the 10 formula (

aronati c

and Rlerr], as nentioned above, and is coordinated to
ff'mrss/oozl
ring mentioned above may be s4L|Pst_i tuted

MENN-FTNNFNT Y9 AERELTIER. IAENN U4+

W7V LTS (Z2=2)) AORLENREBITFoN S,

i

]

As the ligand which contains a nonocyclic aromatic

rrj,
M

t hese,
The

WEITVELTVEZOLEELTR, IZEY (1-7 R L)

TYEZDLFIS (R TZNVF0T22)) d9E, P /n
«#yw?yf:ﬁA?$5(71:»)$¢§ﬁ£ﬁéﬁénéo
BMEPVTV—NVKRR7+ =T LRELTR, HIRELY 7=
WERRXTZ =2V LTS (72=20) RO9F. PY (AFLT7 2=
W) FRT VLTS (Z2=)b) 9% Y (SAF T
2 ZN) RRT =2 TLT IS (22 )) F7EREDNEITSA
5,

SHORHMESA VEASHELTR, PV T7 2zl NR= L

FESER (RYFTNFTT220) Eb— ks NN VA F LT

SYEZUAFRIFER (R FINFBT 2 2L) EL— b T =
B0 LF S (RYFTILFDT2oN) FL— bR EFEWT
3ZEbTR B,

AF A BEEW (d) ELTRLBES v bame LT

i, FTREOLISINENERFEI L bTS 3,

FhAERFT Y (14) ;

EX (MY (a-FTF W) FUEZIAL) JFEV—F, FZX (b
D (n-TFN) TUVEZDLI FARV—-—FMR EDODTA DI ;
5 X |

FY (-7 FN) PYESBAER (REHAL KT AL FEEF
RU—DF) aXWIBE (IID, EX (MY (a-TFN) 7V EZ
TL) ERXR(RFANAFSAFERFTFARL=-PN) oo r VBRE



wi th a hal ogen atom a hydrocarbon group of 1 to 20 carbon atons or a
hal ogenat ed hydrocarbon group of 1 to 20 carbon atons. 15

Exanpl es of the hal ogen atons, the hydrocarbon groups of 1 to 20
carbon atons and the hal ogenat ed hydrocar bon groups of 1 to 20 carbon

atons f or-ywigdambsdout i Ng t he aromatic ring are those c%gﬁﬁy bed for
SHefet 1y

Rlerr] and R err]. X[err] and X err] are each in
hydrogen, a halogen 20 atom a hydro%?rbon group of 1 to 20 carbon atons,
a hal ogenat ed hydrocar bon group % 1°to 20 carbon atons, an

oheohar ooR DA DL 9 S h o p ks E AR 5108 0 pon atoms. the
hal ogenat ed hydrogappn QLB M (d) L LTH VB AN ES LAt &

LT i

-HWN)FESY (14), L,3-DANNIFES> (13)
REDT=A V0K 5L

FY (-FFN) PUEZSLER (JFALESAF-1,3- o
AN FEV—=b) T80 EE (IID, FY (-7 FN) 7o
ELVAER (VYTFHNLIRSAK-1,8- SHANY U FhHL
—b)&wﬁ(HDﬁE@ﬁﬁb»£9y7:¢y®ﬁﬁ£ﬁéﬁ
ShB., - | |
EROXSUAF UL AF vl AY (d) . 2EUEEAY
THOVTS &4, |
ARUTHNBAS DL ME (a) 1. PECELT. NES
BAICMATISIETEABT NI =D ALLEY (e) 28ATH
Th&in, |
 BABREUTHVONZEMT LI AEW (e) &L TH.
MAEFTE—RR (5) CRINZERT VI =Y A{LAWEZT
B ENTE B,

(R®*)n Al Xs-n e (5)

£ (5) B, R* i3, REBEFMH 1 ~15, FELil~4
DRIARETHD, X3, "OF VEFEARAERFTHD.
nizl~3Th5, |

SOOI NRREFEN 1~ 15 ORMKEEE LTH, WAE
TUFENLE. Y707 LENEEEET ) —LERET Sh, Bk



25 of 1 to 20 carbon atons and the oxygen-contai ni ng groups are
t hose described for R1L and R2. Exanpl es of the sul fur-containing
groups include those described for RL and R2; and further sulfonato
groups, such 5 as nethylsulfonato, trifluoronethanesul fonato,
phenyl sul f gnat o. benzyl sul f onat o, 'p-tol uenesul f onat o,

trimethyl beY2 V8 fonat o, triisobutyl benzenesul fonato, p- FCTAPIS00213

chl orobenzenesul f onat o and pent af | uor obenzenesul f onat o; and sul finato
groups, such as nethylsul finato, phenyl48lfinato, 10 benzyl sulfinato,

Bé;?;??ﬂg?@b&h&gkg@'uﬁ{"n%t%,r—j‘: E t) #b\eng_e_gesﬁg@b%rgl ggtd/ Kyﬁr Bk don ’ér oup
Y to 20 - VT it AE Y BdPent oi 11 concontaining group. a O
CDEINEFERBTNIZTLEAGYLELTHER, BRBICEUTD
LI ERIBEBETF SN S,
MU RXFTHIZTAL, PYVZFVTHNIZGL, PYUAYTS
BENTNI=ZDA MYa-TFUTILI=ZTL YAV TFN
-’ TIWI=ZU L, bUsec-TFITNIZTLEFEDO MY TIFLNTIV
T = A,
—#xX  (i-Cs Hs )« A1, (Cs Hio) -
(RHF. xy vy, zREDETHD, 222xTHb, )
?%bén54va:w?»?:vL%o?»#;w7wi;v
AR _
DAFATAIZOLIBY B SAVTFATLI=D LD
Y KEDO T TAFATIL IS LNT L F, |
SAVTFNUNTINIZTLANL S A F%@ STNFNATINI =
T LNAL K51 R,

CRAFNTFTIWI=ZDLAMNFY FEDODDTNFILTIHNI=DDLT
aF v KR,
CXTFINTNIZOLA T2 ) F L REODTINFILTNI G A

FU—mEy REEKET SN B,
TFL e FREEENAAEYWE. PEREIGECTHRER FHEN
3~20Da~-FVLT74 &R, NoFik, EEEoTFho ik
CHELINTHEG. REAZEHETEMSF 5B T, A
Yo (a) BUTOES BBETH L 545,



15 dival ent germani um contai ning group, a divalent tin- ~ containing

group, -0, -CO, -S, -SO, -S2-, -NR7-, -P(R[err])-,
-P(O(Rerr])-, -BRlerr]- or -AIRerr]-, where R err] is hydrogen, a
hal ogen atom a hydrocarbon group of 1 to 20 carbon atons or a

hal ogenat e rbon group of 1 to 20 carbon atons. Exampl es
of the d|v§Y g&%§grocarbon groups of 1 to 20 carbon BCRIRE8 PR ude

al kyl ene groups, such as nethyl ene, di met hyl net hyl ene, 1, 2-et hyl ene,

di net hyl - 1, 2- et hyl ene, ' 1, 3- trlnet Iene 1, 4-tetranet hyl ene,

L2 Cvclonexylang 900 g o by 85 Y9 BN e 00 R £1° S
Exanpl es of h@ @_&ale t h@hqgga%%gﬁ/hxprOﬁgrbo F:z§%égust#gfluquihe

above- nentlo
0.0001~0_5:U%w/bewT%6°

FRERBRTNI=_TLAF AW (c) B, EEKXADA SO
LA (b)) OBBEBIIHTETIN IV LEFOE (A
/BBEEB) TO0. 1~10000. #¥FL{iIX1~50000%

’ THKEEIN B,

AF A4 AV BAEAY (d) 3. BEARANOA IR LEW
(b)) KT BAA A A HEMEY (d) DENK (4 21
A4 HEALEW (d) /x5 ok {Lad (b)) TO. 1~20,
FELLR1I~10DETHS SN S,

ELABTINI=_ULEEY () AV ZIRAIIR., B
HO~S5IVENSYy MV (EAFHE) . BT LAEHWO~2
JEL/ Yy MVERZEISBETHBIN S,

a—AVT 4y EEERENLAYS VY LR ELABERET
BBOKEARSE. BEBEHN-—30~+250%C. BEL i
0~200C. ENMOABAT~80kg./ cm? (¥—UE) .
FELLIROABAT~50kg/ cm? (F—VE) OFHTK
frbh 3,

FERERE (LEANESECTEBINIBA TR FELS YN
M) 3. MERE, EEEELNLEFOEZHFITL->-THIRLZH, AF
540M~3KHA. FELLRZ1045M~1. 5KEHMTH S,

a—AVT 4 v EBRE-NEYS VY LABAGERES
BBICI. TFUVELUEBRES LAY, BDEIEUTHRE

)

rxli



26 groups of 1 to 20 carbon atonms, which are halogenated, such as

chl or onet hyl ene. Exanpl es of the divalent silicon-containing
groups i nclude al kyl silylene, alkylarylsilylene and aryl silyl ene 5
groups, such as nethylsilylene, dinethylsilylene, diethyIS|Ierne,

di (n-propyl)silylene, di(i-propyl) silyl ene, dI(CyC|Ohﬁ#M ene,
nmet hyl pheny@#’%‘?@ﬁe, di phenyl silyl ene, di(p-tolyl)silylené an di (p-
chl orophenyl )silyl ene; and al kyl disilylene, 10 aIkyIaryId|S|Ierne and
aryl disilyl ene groups, such as t et Pamet hyl - 1, 2-di si l yl ene and

bor mani um JBEBHTS S BB @ — T dTab Thtse Ml LT h%g%mgxreg%aced
Wth germu i 5 A 2205 PR AR YU RNl P P
BELTiR. KEZLOSFREAGHEA VB LHTE 3,
EEOESIEULTIFU VB LUFEREZ VAN, HEIK
CTHRERFENSI~20Da~-4VL74 v AXBEEIEB L. a
—AVT Ay EBECSLEANS VY LAREAKEBEE N E
SLESKRELTEBONDE, COBARRIERICLIDALHE TN, a
—F VT 4y  FERENVIEEGYWTI VT LEEBRREEE N S,
EREIEVT., a-FL T4V - EBKRENELENS v ¥ L
HEAKISSTPINBE - (UTF 1777 E/ <
Fnd. ) B, FERAVEVBRELRZOBRBHRTHD. ABA
PLEVEE LTI, BENICE. TZUNE. 2570 VB T
VA V. 7V 17T VRAEENBETFON S, T RBRA
MR VBOFZEESE LTIE. BEAY, TXFI. TIF AT,
GERET ENETF N, BKMOIIE. AL UB. WKY S
aVEE. BKRKAFTIVE, TIZUNBAFN, 2527 UNVBRAF IV,
FrYNBETFN. AP I YNEEFA. TIUNBTFNL A S
ZJYNBT FI, TZUVIVBITYV DN, 2 FZ7VNVEBTY ¥ DI,
2 VA VvBE /) IFNIXTFIN, UL VB FIVT TN, 7
S VBEE)AFNIRAFN, TINBIAFAIRT N, 453V

BEIAFNIAFN, AFAVBITFINIRFI, TILILT

/4

Ko AP Z2YNT IR, UAVvBE/ TIF VA VBDT
K. b4 v8-N- /) 2FNVTIF, =S VBE-NX- DX F

Yzdi

NW7IFR = vSLvEB-N- T)TFINTIF, =1 B-N,X- U



15

wherein silicon is replaced- with tin in the above-
silicon-containing groups.
group of 1 to 20

Exanpl es of the divalent tin-containing groups include

t hose

menti oned di val ent
_ : R7 is a hal ogen atom a hydrocarbon
carbon atons or a hal ogenated hydrocarbon group of 1

to 20 20-ve@égigpeat ons, exanpl es of which are those descr%gﬁ,ﬁ,g@fnﬂ err]

and R2.

cont ai ni ng groups, dival ent gernaniyn%qpngaining-groups and

O the above groups, preferred are diva

tin-containing group, and nore preferred are 25 divalent

si|icon-cputgiRyng @rOUPSe
al kyl silyl éné, “al'kyl aryl si

yl'ene and aryl s ene.

"

i
i

-N- ) 7FNVTIF, ZoNVEBE-NN PTFLTIF =V 123
Fe N-TFNolbA LK NT2oibeb43 K. 72U LEF b
YW b, AZTZUNBF I NYD A TIUNBRAY DL, A5 5
NEAU T LBEERET NS, CNODFFTRNE/T—DHT
Rk VS VEBERBTEIEDEELL,
YSTINEIR—Ra-AVT 1Y  FEREZNEANS VY
LAABABIC /ST M EEALCERLEAKERET 310, 4
MOMeDHFEERATEENTEE, netla-FLT g
CEBEESANEANT VY LABEARB LU I T e = —%
EROFETELRREET T, SOANMBAEBMLTE LR
EME T REBTHRT LI LTI 57 P REAERASH
BB, RIEKBL, RFLYOLIBMBOE=LE) v — %%
FEXETH LU, |

S5 B (F) 0. 01 ~30EB%O—BEHhELBHRE
ﬁéhtfﬁ?Fﬁﬁa—#v74>-%§ﬁE:wm%%§>§
LEBAKARBTAICH, TENRELI SR, V57 FEOX
DB S T7 b EHRa—FAV T4 v -FHERE=ZNILAYWS V¥ A
ESAhEIHMELTEE. RIZKE#Ha—-FVIs vy - FEBEEE=

WMk s v VL EEAEKIZIZIDODTYS 7 VEHa—-—AL T4y - F

W@%M#&WU@ %%P7smﬁg%%ﬁe

I con-
di val ent

BERE-_NVILEWT Vv LEEECRERALTCIZI TP EREENEST

BHEENFZT LWHFETHE, ZZT. FST7rEEIE. 757 b
EHEELSHEHE100giINT B, Y727 H#HEBEALALE, < — (B



27 Li sted bel ow are exanples of the transition netal conpounds
represented by the fornula (B). ) 28

[err] Rl err] Rl err] Rlerr] ~ Rerr] Rerr] Rerr] Rerr] Rerr]
Y X err] X[err] M _

‘WO 98/32809 _ PCT/JP98/00213
- 53 - |

EH) OREEN), REAIZ100207 57 FEBELES kS

C1lgdE/)T—B7/S57 M £BAEhTHI2RE. 1EE%D Y

STFETHBENS., COFERIIhE. AEBIFOrS57 + =

)R- OREEBEL A TEE, COFKKIVBONLbDE

[—BRERIhErS T hERa—FL T4 - FBERE= ML
eSS Y LEBEESHK]R] LS, Fh. RIS a-FVT 4 -
HEBEE VLA S VYL EBEARIHEROS ST LE ) = —
EFMALTZS57PLTHELXAAL, COFEREIDBOOL
LOE [ABNERENAYS T M ERa-F LT 1Y - BBERE
—NWibkEWS VY LEEESEK] WD,

#%%K%%E%ﬁﬁﬁﬂﬂ%m\L%mﬁﬁ%ﬁ%WKMKT\
SORIFLY  a-FUT 4 ABAKBIU  ERBIFL Y
CHBESLAEAKEADZ I ENTE B,

LtRDOEUIEBELSEIIZIF LY a - AL T4 Y HELUKEESD
BrlERkD, ARUOBEEUMBERYOBEMBEL 1 iFRE#

 ARBRT A EMTEBEELI. VMV MNOBEROBERRE X 5
i:&ﬂ?‘é:tfﬁfééo %bfif:\ RUAFA VT4 r~NOEFH
EFRLEI VB ENTE B,

T LREOEUXESE, AR LETOERLELAKRI LU+
Vyra—-—F V74 v HEBEEKIIMA T, itz FL Yy -HKEYE
SANLEBEAKEADIILR LD, ARPOESUBIBEARD O %
B E T RMBRABBRT B ENTEBEEbIR. Vb
HHOBEERLESISCKTBT B ENTE B,

T, MOBHRIIBEBWNWT, a—FV 74 - FFEE=_NLED



o T T TR T TR e R un v s e s VAT AR AL T

H H H H HHH H Si Me[err] C1 C1 Zr CHerr] H H
H HHH H SiMe[err] C1 C1 Zr CHerr] H H H H H
H H Si MePh C1 d Zr CHerr] H H H HHH H .
Si Phlerr] C1 Cl Zr CHerr] H H H H H H H Si(p-tolyl)[err]

Cl C 4"%&&5{3 H H H HHH H Si(pd Ph)[Perr Cl C1

Zr CHerr] H HHH H Cerr]Herr] 8/00gp  7r
CH err] H H H H H H H Gel\/é[err] Cl ClL Zr CHerr]
H H H HHH SnMve[e¥f#] - Cl C1  Zr CHerr] H H

H

PR sffwélewﬁ‘s“we’\c?%?ﬁ[@r @f’erf%fhé[ﬁéméitwﬂiﬂj H
E E O &S %R s R 6”5@[5 1’7]72‘% err'17H”q3|7'I—1712I"HHH
S velorr] B & Y MPer) Diir s O%E% 4% 04 D S~ 0 EE

3" E ORI B S B e E We (£ ABE PSS T b Rider e B CL

Cl Zr CH er rr Si Phlerr C1
Zr ch% ﬂﬁ%#ﬁﬂ&mgkﬁﬁ%ﬁﬂ7h%/7 dﬁ[#ﬁ@@ C1
Zr CH err] CL H H H H - SiMe[err] Cl G Zr

CH'err] ‘ﬁ4<§§j§15ﬁhq"ooH H H H H SiMe[err] CL C1 zr
CH err] H Cerr]Herr] H H H H Si Me[err] C1 C1 Zr
CH err] H % +1HﬂfH/Ha—#v7&mg§ﬁﬁm Cl Zr
CH err] H CHerr] H H H H Si Me[err] C1 Cl Zr

CHerr] HZi%I-ﬂﬂeTrmbw[ﬁré]Il%lH/H aH-A L7 SNk &£l =&  Zr
CHerr] H CHerr] CHerr] H H H CHerr] Si Me[err] C1 C1 Zr
CHerr] MHY&EH —HF HIH MEFD » BiMidkE S CC 5@, ZF- PLrgRerr]
and R[err] are bonded to each other to forma five- nmenbered ring. Me:
nethyl;  75tE &t4y5;~ 9 S5PEMenylf.% U < iX 4A5~9 0N NDTF LY
ca—F V74 VEEEESBBL LN S,
FRATHVWONEZZF VY - a~F VT 4 VHELSKIZ. — i
Iy ANVPFT7B—-b—=F (ASTM D 1238, £#E) »0
1~50g /108, BELR0. 3~30g /104 THY. B
WBHO. 850~0. 900g/ cm® [ FELIKEO. 850
~0. 890g/cm® THH, XBIELIHHMLER., —BIZ3
0%%k#. 2 LLIR26%KRBTH 3. |
COTFLVYra-AVT7 4 YEBEAREBKT I a-FV 74
SELTH, REEFHNE~200a-4L7 1 Y8 HL 6.
BH&RMIZE, Y08l 1-75F V. I-AFe o, 4-AFN-1- R
TN AT 1T TN TF UL LA TS FE Y
BREBRAWSH, Cho@a-AFAV 74 3BT 2EBLLED
BRewmELTHAWSh 5,

IDEIBIFUY ca—-FL T4 v EBEKIT. ZORA (A



29 [err] Rlerr] Rerr] Rl err] Rerr] .R[err]
H H H H

Rlerr] Rerr] Rerr] y X[err] Xerr] M

H H H SiMJ[err] Cl1 C1 Zr CHerr] H H H H H
H SiM[err] CL C1 Zr CHerr] H H H H H H H

Si Phlerr] dsh CH err] CHerr] H H H H H
Si Me[err] gjle Clzize? CHerr] H CHerr] H H P&"m’ﬁ”‘mﬁ
Si Me[err] C1L C1 Zr CHerr] H CHg.irr] CH err] H H H H
Si Me[err] C1 CL Zr CHerr] H~ [err] CHerr] H

SiMeferr] ChMlpr3418) BE100CUTFTTH 3,

TFVY  -BEBRE_INETELE
ARUTHVONZIFLY - BRBE-LEEAKR., BBE =
NEEENS~40ER%. B U131 0~358E%0MEAR
HBENFELL, FLARECALLGABIFLY - BB E=
IHEAEER, — KIS, ANV P78 —-—L—F (ASTM D 1238

8. X#E) 0. 1~50g /104, WELIX0. 3~30¢
/053 TH 3B,
SORFRPRFRIEEUEMBEERYRE. LEOSST7 1 EHa
~ AV T4y - FEEENEWS vy LEBEK, TFL > -
a—AVT 4 RBEHRBLICZIF LY -BBRE-NELBSKITH
AT TFVUVREAHK. YoV URESCKB LU s #
. BOTICHEENERATLEEEDIILNTE S,
IF L ‘/;"fiiﬁ:ﬁ

FRATHWONBIF UV REAKE., T F L ORMEAK
FRBIFUVVEDBDa-—F LTI 4 VEODEBELTHD, 5L

S EEENIOELUEBATIOOEN%LTF. FELIEIS
~100EV%OMEIZH 3,
ABRETHOONZIIFUVVRESEIE. — &I, AN 70—

L—F CASTM D 1238, #E) #50. 1~50g,/104.

BELCIXO. 3~30g /108 Thbh. BENEXO0. 900~
0. 980g./ cm® [ FEULIIEO. 920~0. 970¢g./¢

m?® TH 3,
COIFUUREAKAEMBT Sa-F LT v ELTIR. RE

- H



CHerr] H CHerr] CHerr] CHerr] H H CHerr] SiMe[err] C1 C1 Zr

CHerr] H CHerr] CH err] CH err] H H CHerr] SiM[err] C1 C1
Zr *2: Rerr] and Rerr], and R err] and R err] are bonded to each ot her
to forma five-nenebered ring, respectlvely Me: nmethyl; Ph: phenyl '

30
P e R ] e s

_ 56 -
HFBERHF3I~20Da~-FAV 74 BB oh, BEBIZER. 7o
Bl 1-TF o, 1 NFRUV.4-XAFN-1- RVF U, 1-F7F
S 1Ty, P RS FEL, 1AL ST YR ENANS A
IhoDa—-FLT7 4 VI BERTELAR 2B LESHLETH
WBZEMTE B,

COESBFVVRESKIT. FEMANKE UV BEILRIZOH
| ﬁ%f%ﬁéhfhf%&(\Kﬁﬂﬁwﬁyﬁitﬁ%Gﬁﬁﬁ
ELTR,. WRLABDLONRET OIS, TLERIFLVRE
AHEERETIICR. AMOTL2DOFEFRMIT I E08TE 3,
BEEHBEEXKDCIZF VO REFURZERAS T IE. EFHHIA
- k935,
7oLV REAK
ARFETHVSAS oLV VU REAKR. Yo L YOEME
EHhERBRTOEL Y Ea—FA LT 4V EOEBAKTH Y., T
ELUUSEEBNSSELBABIATIOO0OELBLUT, LR

80~100%L%DMAIS 3,

ABHTAHANOWE oL Y REAKE. —'ﬂﬁ‘t:\ AV PFT7D
—V—F(ASTM D 1238, £#E) 0. 1~50g.,/10
e BELCHO. 3~30g/105THH. BA (Tm) 511
0~165%C, BxL<IE120~165CTH 3.,

COTnEVV/REGREMRT Sa-F LT 4 ELTH, =
FUVVBIUREREFENA4~20Da~-F VT4 RBSH,
B&RBICE. 1-7F v I-AFE U, 4-AF-1- RUF v, 1-4
I . 1-Foy. 1-FRSFRU, -7 3 Foo B ERBIFS



H H H H SiMlerr] CL Cl Zr H CHerr] H H

Si Me[err] C1 C1 Zr H CHerr] H CHerr] SiM[err] Cl1
Cl Zr H CHerr] CHerr] CHerr] SiMJ[err] C1L ClL Zr
CH err] CHerr] H H SiM[err] CL C1 Zr : CH err]
CHerr] H v&&%&‘?&é& SiMe[err] C1L C1 Zr &k [ err]
CHerr] CHerr I Me[err] C1 C1 Zr Me: net hyl. 5 :
Al so enpl oyable in the invention are '_[r%nzsi'gi on net al conmpounds
wherein zirconiumis replaced with titari'um or haf niumin the

mont 1 oned diove- BB BE LAY 2wty hERR T E SRR AACES L o,
heed 1 so TREHE B A TR, SO e ComPOment: DL e der i vative
acoor dance. witiPokdr g D18 Vot ERE B Erest BHREATHELER D, e
reaction ol AN TN T &, ABATAL K BRETLRZOFES
hELTH. MELASDOLONBETF NS, FALBTOEL Y
REAKAMETI IR, AAMOWLAOHEERATAHIIENTE

5,

\ _ .

, EEURELRYIC T oV VREEGEKEERFT S E. BEFE AN
mEtd 5,

mEHMT S A
BEEAENE. EEEMEARYORMBOKELAE L. &
o RSy TEPIVEEIALIEILHRKEAZINE D TH 3,
BEBESAE LTARNIC. BREKES vy*¥7 74 ¥—. B
Sy, EBUYVEREINSOT XTI, B DR 4.
RREREMMEIE. FEERAMME. KBRS EFEEES O
EBMOGMBIE. ESFEXFUVEME. AV 7L v REKE. 7
NENT 2 ) —VHE. FARVER., /ey - A v FUBEBE
EOFEREERRERNELTHARENG, ThoDHEHMSH
. 1 BEMTEAR AN LEA AP THAND I ENTE 3,

 EREAEs
ARV FEIEREMIEERDIE. HES ST PR a—F L7
A EBRELLANS VY LAREABAEE/RELTH D, W
ﬁ757b%ﬁa—ib74V-%@ﬁE:»ﬂ%%??ﬁA%E
EH1~100EEH. HELH1~80ERM. X0IFT LS



descri bed bel ow. ' 31

‘WO 98/32809 ‘ PCT/IP98/00213
58 -

110~8 0MEME, KEAY<—99~0EEHN. FxLn

090~2 0EEH. VHELBI0O~2 0ERBENSBRS

AT1s (BL. ZHXEABREKERY < —LOAHEE1 00

ERBTHB, ).

T mMBRY—&LTHR, 2 FV Yy -a-F VT4 H¥E
L. TFLY -BREBE-IABABSLIUCNOORANE &N
EiFoh 35, |

ARRCRIEEEEEEARDOTETBBE LTHE, EHEE
 AH10~80BWEME. TFLUY - a—FL T4 vHEAKSD &
O/ E T FLY  BMESAKEAHO 0~ 2 0 EES (AL,
SHBIR100EES) LASHIHRMED 5. '

kI, REEBEAK]I 0~8 0EBEW. HEL 30~
BOEEME. TFLY - a-FLT4 Y RAEAKO0~2 0 KE
M. FELRTO~20EES (BL. S8EIX100EEH)
EhouBEBE. .

EHAEAK]0~8 0FEM. FELIE30~8 0ERIME.
TFUY  BBEZARESKO 0~ 2 0EES. FELRTO
~20EEE (BL. AFEIRL 0 OEEH) L6061 5 HKM.

BUHEAK] 0~8 0EEM, FELIX30~8 0ERIP L.
TFLVY - a—-FVT7 4 vEBEEKS~60EEN. HFELEFL
O~50ERBELELE, T FL Y HBE-NVHEAKS ~4 0 E L.
FE LI 0~3 0EEE (ML, AFER100ERES) £
51 BERMAL ETH B, | |

ARV RIEEEMEERT Y. LROBHREAK. TFL



[err] wherein A, B, C are each hal ogen. The
transition netal conpounds used in the invention 5 can be synthesized from
t hese i ndene derivatives in accordance with conventionally known .
processes, for exanpl e, described in Japanese Patent Lai d-Open

Publ i cat i Gfo 9ss2seeN0. 268307/ 1992 (corresponding to EP 485§24)mgemes In
the present invention, a bridge type transition 10 netal conpoun
(met al | ocene compound) represented pysupe_ following formula (C) is

al so enpl oyabl e. :

Vea—-FV74 v HBEAURBIUZFVLY - EEBE_IIEELAK
EMAT. S6KIFLUYREAKEARZOERY, 7oL Y
FEAKREILBZTOEEY. HERSSHLENXBEGIAhTHTD
XU,

ITFUVREARETILRBZTOERDERMT HAHA TR, EHH
BEfE. 2 FL Y a—-FVI74 VEBEKRBLITZFL Y - BiB
E-WVABESGHOAHEELOOEEBIIHLT,. 0. 1~50%
B, FELLR1I~30EERBOETHL 613,

TOEVVREAKET LB ZOZEHMERMT 2BAICE. £H4
KEEH. TFLY-a-F LT 4 v EHBEERBIFZIFLY - B
BE-_ILLABEAHROLAHERZ100ESEHIIHLT. 0. 1~50
BEH. FEL{E1I~30RBEHORTHL >R 5,

HEEHEAERMT 3HE . ZEAELMK. TFL Y - a
—F V74 VEEARKRBIVIFLY - BRBENEBESEDOAE
EE100EBMICHLT, 0. 5~25EME, FEL<{id5~
15 BRBBOBTH SR 3, '

SOXHII. KERCELIEFUMBEHEDE. > T7 FE#a
—F VT4 EBREZNEENS VY LA B R EBDERS &
LTELH, CoEFUENBEIMRAGTOS S 7 ME (B) 1~
Bi20. 01 ~30EE%., FELE0. 05~10B8%TH
D, MFRIZO0. 1~50g /104, BELiZ0. 2~40g/
NS THY, hpORREIISS%EKBTH 5,

AR EEHHBEEAR I, LEDLSIBISST M EHa
—#V74V-%?ﬁﬁ:»k%%ﬁvybﬁiéﬁbéﬂb\é



32 [err] In the formula (C), M Rerr], Rerr], Rerr],
Rlerr], Rerr] and Rerr] are the sane as described for those in the
af oresaid formul a (B). 5 O Rerr], Rerr], Rerr] and

Rlerr], at |east two groups including R3 are preferably al kyl groups,
and it iswoopssgeyef erred that Rlerr] and Rierr], orp&sbokhogsd Rl err]

are al kyl groups. These al kyl
' - 60

SRHIFUY+a—AVT 4 vEBABS LU/ ERBIFLY
- HBE_NHBARZEALAEDDOTHEIH. ThoDERS %,
LREOLIUBBHATREAL2HMOFE, REAEAN Y2 F9—,
V—7v>§—\Uﬁy?byﬁ-\99757vy7—%fﬂﬁ
THRHE., 3 0VREBEEE. —HMPILE, —EhHER. —— 5 —.
WoNWNYy—IFH-—FETHEBRHEE. ENHIIVVEINRITHHES
l BRALTH8ET S ENTE S,
EREHICKRIEEEMIBEABEDICIE. I8k ICMR T, HAER
EH. WMEREH. FTEBILA. HH. B, RHHILASEE. £
EPOBNERLAVWEETESATSZIILLTE 3,
ERPICKIEFEHEARDE. RYVZXFILEIE. RY 4 -
FRr—brBIE. V714 - BEBE_NLEESHKRMEH. KUV AL
T4 ELEOBEEHRIIENRTED. ChooBEROEEFRE L
THBEICHVWOoNS, COXHIREFUHREERBERALT, R
H—Fx— b PEETERBVIXFABIBEE. = FL Y - BB E=
WRILYBEEEE IR THERLT I E BBV RELE %
FT 3L BREAEDIZI VRV M IMBESITWBERICE
MAEEARIBLWEIUEBUILESh S,

Wiz, AFEWICHEIBEBERICOWTHAT 3,
ERVICHEIBRBAER. (1D RYI2FLBEBL Y2
—Kix— PHEEE. (ID NESEEREEARYH S5 2 EHB
ELO(I) AVT4y  BBME-ALESKBRLWE L H S HR
SNTU B,



groups are preferably secondary or tertiary al kyl groups, | and may be
substituted with hal ogen atons or silicon- 10 containing groups. As the

hal ogen

atons and the silicon- cont ai ni ng groups, there can be

menti oned t hose substituents as described for Rerr] and Rerr].

O the grugwesmies’r], Rlerr], Rerr] and Rlerr], other grﬂaﬁggaﬁgﬂ?hg

al kyl gr
hydr ocar
.and cycl
n- butyl ,
hept yl ,

oups are each preferably hydrogen. 15 Exanp
bon groups of 1 to 20 carbon 1 atons i ncl ude chain al kyl
i c al kyl groups, such ad nethyl ethyl, n-propyl, i-pro

oct’timﬁon%t%?é?ﬁ’?*% Eair Uk SRR

aryl al kyl nz t henyl propyl and
tonIne? §E$§§€ grgf Wﬁé@”@éhﬁg%gqg&gégble EondyoP apgrlple

ﬁulzTWﬁﬁu\lfv/&U:—»\Tntv 7Y a-—
Wy L4-TF o OF—by RARYFAZYT— b, NFHFLFL
XY a—-NGOEBEYY -, YranFHF L UA Y ) — )
SOBBEKESYVI—IN, EX72/) - NVEDFEBREZE FoF it
AWM. DRI hoo2BULIGRBENLEFDF LD
NOBMNBEIE Fod v baWBt L,

FULVIZIIVEB. A VI7FZILVE, 2.6-F 75V 0HNEoBED
FEHEIVANR VB, YaoB, o8B, TOEVE, €N
B, "UFATANK U BREOEES AN E VB, A HE Ko
FUIINBEORREALVE VR, 550 RB s 2WmYE
POBENLIANKVBOCBINE VLA BELL L
POBRINBZRYIRFTNTH->T, BABHERTIHRY, S8
DMV A—NELIPYUANLEVBOLIS>LIMULORY £ K
FUEMBENEEY AL E UV BEETEREIATHTS U,
COXIN (BHTEH) RV XFIUHEEBEELTIER. BHERBIZIE,
RYVZFVIYFULTIFIVL—=b, RYUTFLYVFLTISL— b, RY
TFUYAVYTIV—F FLIFL- FEABEAHENRA LGN 3,

FlRY B —Fx— PEIBIE. SEFOoF AW EKRISF v &
RV T 2o —REF - P EEAAOHFETCREIETH OGNS
BrORY S~ RKx—bBIXUVaIRYH—FRX—+Th 2,

e R+ kdWme LT, BARBICR, Nt Faox/ v, L
SNV )=, 44 - VEROFY- DTz AF v, 44

e

gr oups
pyl,
exyl,
and

bond.



33
may be

ring other than the aromatic ring.
are those described for 5 Rerr] and Rerr]. Xerr], Xerr],

Two groups sel ected from Rlerr], Rerr], Rerr] and Rerr]

bonded to each other to forma nonocyclic or polycyclic

and Rierr] gre the same as described for those in thefg}%?&ﬁég

formula (B). Li sted bel ow are exanples of the ne
(transition nmetal conpounds) represented by the fornula 10

conmpounds

(O,

rac- Di met hyl si | yl ene- bi s{&, 7- di net hyl - 1-

|ndenyl)2|rg)o@tﬁmgdh:_c[}lgrl_,}igx:_lb_ ITH . 44 VEFOEY- U7z

—)-n- T 44 PeEFoF- D722 NTF U4,
4'- SeFuFv- P27 N- Zazb- AF o, 4,4 - P F
n¥Fy- P72 0-2,2- Tany (EX'):./—.JI/A) ~ 4,4 -
Sk RpFT-3,3-VAFIN- VDT 22N-2,2- TaXr 4,4 -
SEFRDFY-3,3-YT7z2l YTz N-2,2- Tay, 4,4
- Ve FoFdFy- YSoo- V722 0-2,2- Tany, 4,4 - T

EFoFfFy- V9722 0-1L1- Y7070 4,4 - JEFoF

Y- P72z N-1,1- YruAaFH U, 4,4 - PEFOFy- VT

2= - AFN- Txl- ATV, 44 - VEFaFY- VT
S TFN- TeZh- AF Y. 44 JERBEY- FT 2z
L-2,2,2- FYZoB-1,1- T4, 2,2 SEFRFL YT 2=
W, 2,6-PEFeFrr+I75%L 4,4 JERFNvF I IT =M
T—FI, 4,4 - VEFoFy-3,3-Ysuuy b —FN
BLU4L L - PEFODFV-2,5- VD bF 72 —FIBE
KEFohB, c05b. 44 VEFDFY- U7 2=)b-2,2-
Tty (EXT7x/—VA) ZH0IRYA—-FKRX— bW
Mk, BUHKICBNRTHWBEDOTHE LV,

¥, ARUCHEIRERERRTAEEE (1D K. £#L
EARWICRAIEEEBEEREALOoN B,

I, XREAWIKHEIEEERZEBRTIE (11DR. ALV 74>
CHEBE VB SERKREDDOLSOL >TWNEN, ZOALV T4V -
BBME-VABESFREDELTE, FLT 4 v EHEN]15~6
0E®INL%. H§L<I125~50%Jb%0)7l‘v74 v EEBE=-L

Exanpl es of the hal ogen atons

Y



rac-Di methyl silyl ene-bis(2,4,7-trinmethyl-1- i ndenyl ) zi r coni um

20

dichloride, 15 rac-Di net hyl silyl ene-bis(2,4,6-trinethyl-1-

i ndenyl ) zi rconi um di chl ori de, :

rac- Di net hyl silyl ene-bis(2,5,6-trinethyl - i ndenyl ) zi rconi um

di chl ori de, rac- Di met hyl silyl ene bis(2,4,5,6-tetranethyl-1-
mdenyl)zw‘%%ﬁ?’fm’dlchl ori de, PCT/IP98/00213
rac- Di met hyl sityl ene-bis(2,4,5,6,7- pentanet hyI i ndenyl ) zi rconi um
di chl ori de,

rac-Dimeth |SI| ene- bi s( 2. -4- - - et hyl -

rac- Di met hyl sil .yl ene-bi s 4- - pro I-7 nmet hy I-1- n%eiyl 2|rcon|um
d|ch|or|deé=t')kﬁ'ftb H DA L‘bh%o V748 rEO X
rac- D met hyl si |l yl ene-bi s

1-i ndenyl)

L REE b eeram s U P WA Eras T, mae.
WAhkEcEBh 2 LEEbIC. BAXEBBITEND, £, BRALED
50%ULTHBE. mﬁzﬁﬂﬁr@néo
BBE—_NVEHEGINEZA VI EULTEAKBHICR., = F UL
v, TaBVL U 1-TF U, I-ANFEYA-AFN-L- RUF U,
-7 F . 1-F2 Y, 1-F ST, I-F 7 F7F 2 HBHART
&, FTH, BEAOBE, KEBEEORA»oZ FLUAFELIAL
5N 3, | o
ERWICHIMBRERNET 510, BT RFUBMIEE A
YA— KX — bR, BERERMBERD. SXTF VT4 v - Bl
FoVEEAKBRMEDE, ThZNIBEOMILBTHEMBE. ZBH
EOYV A ICHERKBL, BEEMEBEARDOIPEB LA X5 IHML
BETHLEFHUREE, 30 ETFH. RUZXFIUVBEEE LI
RYA—FR—-IMHEBB. PLXUA V71  -BEBE_AINHKESK
&w%&%ﬁ%b\bhbmﬁEHL§%ﬁWEMﬁ%% 5 Bl #P
LB Y FSA v FSIX—PMERENRATES, Chond b
BHEEIOLST, HHURKEENFET L, XBHUKEEL
LT 759y b  F1E2ANWBET-F M1 kEY—-Fas5—+-5F14%
BWadA 7 V—2ar BEBERXHDB, 7539 b FA43T5 v 7 -
Ry 7 ZARMALELY YTV v T 43— FBERHBB I VF
=T A= N FERADODNTHhHERARONTH RV, 1V 71—V gV
BIKACBEFAIEDVTHNTROIAMOT A 2R NB I ENTE



34 rac- Di met hyl si |l yl ene-bi s(2-net hyl - 4- | propyl - 6- net hyl -
‘1-indenyl ) zi rconi um di chl ori de,

rac- Di met hyl si | yl ene- bi s(2- et hyl - 4- et hyl - 6-1i - propyl -
1-indenyl ) zirconiumdichl oride, 5

rac-Di nmeth IS|éﬁ?ene bi s(2-met hyl - 4-1i - propyl - 5- et hyl -

1-i ndenyl um di chl ori de,

rac- Di met hyl si | yl'ene- bi s(2- et hyl - 4 6- d|(| propyl)-1-

I ndenyl ) zi rconi um di chl ori de,

rac- Di net hyl si |l yl ene- bi s(2-net hyl -4, 6- d|(| propyl)-7- 10
nmet hyl - =5ndenyl)2|rconlunldlchlorlde

AR W iy - R S ) e I o T Y
Xh@BaHN, B%. BEGEY - FPEARRTANLELTESIES
i, RVIAFAMBEEARE) A —Kx— MEEE (1) &
0. 02~5mm, EEHfMELTOoEERE (I1) 0. 01 ~1m
m. TFLY - BREZJVEEAKRLEWE (11120, 01~1

| mMmBETH 3 I ENEFE LU, |
ARV KRIBBEHTIE, (1) BAMMICELE (1) /
(1) / (11D (1) / (1) oD, £yFL 74 S EES
SEHTAMETH > THE (., REARRY FREL Y/ (ID
/(D (1D 7 (1) . RYXF LY/ (11D / (1D (1D
S CI) BEDBEBRTH > Th Lo

PCT/IP98/00213

FRBPORHE

ARVICHRIBEHEBIEERD . BEBSICHBBICERT
BO. HEAERVIZFVBEBEIABRY A —Fx— MRS
(1) &. AL T4y BEEZLVEEAKRAENE (111)& 48
AromcHLLE, B (1) LB (IIDEZHBECESI ¢, «©
LABWBEE. VMV IMABEREINB LI BEREHETICH L
TH. B (1) &8 (IIDEOHWHAHETSE, SRLBROEE
KBEWTOERA LA UEERELAT 5,

Tr. B (1) B (ID &8 (IIDEEHBLTH 5 BB KE,
BMELECFOFNIABEBHED/NI VLD, VLMLV IMBAE#H. K v b



rac- Di nmet
nmet hyl - 1-

hyl si | yl ene- bi s(2- et hyl - 4-sec- butyl -7-
I ndenyl ) zi rconium di chl oride, 15

rac- Di met hyl si | yl ene-bi s(2-net hyl -4, 6-di (sec-butyl)-1-

i ndenyl ) zi rconi um di chl ori de, .
rac- Di met hyl si ne-bi s(2-net hyl -4-tert-butyl -7-

net hyt - 1- M&éﬂéﬁf@ rconi um di chl ori de, PCT/IP98/00213
rac- Di met hyl si | yl ene- bi s(2-net hyl -4-cycl ohexyl -7-- 20

met hyl - 1-i ndenyl ) zi rconi um di chl ori de, 65

rac- Di net

i ndenyl) zih gk#ﬁ%%ﬁﬁ%&%g%ﬁf?%%% %E%Im%h% _Ll_'C 3,

rac- Di net
met hyl - 1-
rac- Di met

hyl si | yl ene- bi s(2- net hyl - 4- phenyl et hyl - 7-
i ndenyl ) zirconiumdichloride, 25 :
hyl si | yl ene-bi s(2-net hyl -4

phenyl di chl or onet hyl - 7- met hyl - 1-1i ndmi rconi um di chl ori de,

UTF. ERACESOTERRUAISIKARBIZHET S H,. &
RUPE. ChoKBRICEEINZ DO TEEL,

HE, UTOMICEBWT, HRLEBIUEEOREIITEOM
{TH 5o

A8 o F 8 |
180COFRy P VAT1IOGgHMBLLE,. BHTF LR (K
M) XD EAL. FUFUERBL A,

L |

PR TRMORN] TERLAY Y L ic>s, XBEHIKLD
MzE LI,

ol 4

ROy TNl >&, BEEAEEHRICLD 23CTHEL .

8 7 B 1
[ZF VY« RFVUYSUFLLBEEGKORE)
HHELIURBEBRZHA LTS ABO 1Y v PIRIKEEES

BETHRDIEHRL, Pl r465ml, XFL>»35ml %4

A, LAz FLoTRAMSIEL, ROUTHERN%E23 5T

ARU. AFNNVTHVIIFH L (10EEB LT VBB, Y —

T/ HB) 4. S5mmol. (t-TFNATIF) PAFI (F

FSAFII -0 = 7aRrRVIIT=N) VSUFFUT s al



35 rac- Di met hyl si | yl ene- bi's(2- net hyl - 4- chl or onet hyl - 7-
nmet hyl - 1-i ndenyl ) zi rconi um di chl ori de,

rac- Di met hyl si | yl ene- bi s(2- net hyl - 4-
trinmethylsilylnmethyl-7-methyl-1-indenyl)zirconium 5 dichloride,

rac- Di met hyl,si e- bi s(2-net hyl - 4-

trimet hyl sﬁvgglgllgn%?ﬂyl -7-met hyl - 1-i ndenyl ) zi rconi um di"&?(’S?‘f"&'é‘,-"
rac- Di et hyl si |l yl ene-bi s(2-net hyl -4-i - propﬁyl -7-methyl - 10

1-i ndenyl ) zi r coni um di chl ori de, - 66 -

o P L YRR G Y B TR Tz v e £
Lie TFLVIO0ONYw MU/ hrZBEEMICHEBLENS S
OCTB6O0AHMEALL, BARTR, 1V TFNVTNa—-I25
Omi. E£H/K10mIZWZAT80C., SOHMmMBEEL. 1
VTFNTNI-NVEEFOCRICEZZED— MIZBLAZ25 0m ]
T2EGEE LRSI B UL, KWTHERES Y vy b VDAY I —

‘ iR ULRY v — %23 egi, WHLARY<=—%130<C,
1 2B, EEHEBLIFLVLY - RF VUV VT LEESEK (LT
FESC1J &S, ) 8%, BONLESCLlEZMRT 3T
LYERFLVEDENRK (R FLY/XAFLY) E90/10T
Bode Tho 135CTAY VR THELABBIE (71 B 2.
1d1 ./ gThoto

[ESC1O757 MEH)

1Yy bVOHSABRA—DPI VT ZERTREFSICERL. b
WL 190mI&EERESC1 30g&ixH4irsd, #ELAN
514 0CETHRBLAL, JIOFHRICS. 3g0oWAhk<lLA vl L.
6. 9gDYZ INN—FFH L F240m] DIMILITYTHERE
ELBERERAR UL, CORRUALBHEAT - b7 L — T 3.
SHMAITEETHT L. ORSGIK3 0 AMME L, CoO
BTOMIK1B60CETHRAKAR L, REXRTH®., 70CET
BEHIULU. 1Yy PVOASY ) - NVERKBBEBREBEMURY < — %
Xk, FHLALRIT—Z2Z6KXTEMN 1Yy PIVTEH®RE L.
130CTC1I2RBREMEZERUESCIODYS 7 FEHK (UTF
"TMAH-ESC1] &), ) 28k, B5N/AMAH-ESC



rac-Di (n-butyl)silylene-bis(2-nmethyl-4-i-propyl-7-
nmet hyl -1 -i ndenyl ) zi rconi um di chl ori de, 15

rac- Di (cycl ohexyl)sil yl ene-bi s(2-net hyl -4-i-propyl -7-
met hyl - 1-i ndenyl ) zi rconi um di chl ori de,

rac- Met hyl phenyl si | yl ene- bi s(2- met hyl - 4-i - propyl - 7- '
met hyl - 1- i‘ﬁﬂé’?é?%i r coni um di chl ori de, PCT/JP98/00213

rac- Di phenyl si |l yl ene-bi s(2-net hyl -4-1i -Spropyl -7-methyl - 20
1-i ndenyl ) zi rconi um di chl ori de, - 67 - '

rac- Di phenyl sil yl ene-bi s(2-pget hyl - 4; di(L-propy \-1- _indenyl)zirconi um
dichloride e K Vr’éf:-/[#?'ﬁ-ém y?%'(ﬁ?ﬁe#g%ﬁo%‘s%'zrnﬂﬁw % F}lpz - 7-
met hyl - 1-i ndenyl ) zi r coni um di ghloride, 25 . .
rm%ﬂpmm%%%W%m%&@m@gﬁﬂ@mﬁbﬁﬂﬁﬁ&[”]”\
propyl - 7- met h% -1-1 nden_}él %zi rconi um di chl ori de,

I (

rac- Di net Byl sDI ¢ n&- Bi - ek | - 4-i - propyl - 7- met hyl -
1-indenyl) zi rconi um di brom de,
217 P 2

[zF VY - RFVUSUyFLEEGKROHE]
WEMLIEBNT, (-FTFLVTIFE) SAFL (FESAFN
—pt —Y I ERVITIIZN) YSUFFY IO FEAANO
SR TABRLEAYFOEYFY—ER (4 YFo) Ja=
AV oY FIREBE LALLM, BEMA1 EABRCTLIL. = F U
VeRFUVUVS VI LEEEK (UFTTESC21 &), ) =8
fro BONKESC2AMRTBZIIFLLIERFLYEDEN
(ZF VY /ZFLY) 388/ 12THoto 7. 135CTF
Y B TAEUARBEE (211, 8d1./gTH -7,

[ESC207 357 MNEH#]

WEM IOESCLIOYS 7 FEMICH LT, HEAKELTH
EP2iIcTRELLXEAMK (ESC2) ZRHUWLIEUNE., EHiEH
10ESC1l1o/57 bEHLERARIZITE -, BS5NALESC2
Dr57 hE/EE (MF TMAH-ESC 2] 5. ) . K
VA VvEBT2. 0ERB%EHLINh T, 4. MAH-ESC
20185 CFHY P THELULEBEKRE (] . 1. 8dl

/g?%’)f:.o



36 rac- Di met hyl si |l yl ene-bi s(2-net hyl -4-i-propyl -7-net hyl -
1-i ndenyl) zirconi um di net hyl , o

rac- Di met hyl si |l yl ene-bi s(2-net hyl -4-i-propyl - 7- et hyl -

1-i ndenyl ) zirconi um net hyl chl ori de, 5

rac- Di met hyl si |l yl ene-bi s(2-net hyl -4-i-propyl -7-net hyl -

1-i ndeny| )WPP¥8Um bi s( net hanesul f onat o), PCTAPI8/00213
rac- Di met hyl si | yl ene-bi s(2-nmet hyl -4-i-propyl - 7- et hyl -

1-i ndenyl ) zi rconi um bi s(p- phenyl sul fi rfa8 o),

rac- Di met hyl si |l yl ene-bi s(2-net hyl -3-nethyl-4-i-gropyl - ,.10 -
6- met hyl - 1-Biiefil 1) B S Lot Mi Wwﬂéé1~§3%‘**‘*(%w

e D Y X S Y R e AR B, mTrrc .
WH) W IF Ly EEBE-NWEESKBMALYH (MFR; 1. 3 g
/s, BE; 1. 19g/cm’® . 2 FVVEBHE: 32 TR,
GE& s SUTN—N EP-F(#) 75 UM, LT TEVOH]
) BXURYZFULY (AREBEINVIFEY 7R 20210, =

‘ Hfb2 (3) B, BUIFTPE] &05) #HVWT, TREAHTSHE
v—MERE L,
S — pHK: PC/MAH-ESC1/EVOH/MAH-ES
C1/PE
ABOMKE (gm) :80/50/50,/50,/80
M : 4 0mmoiFHELE 280°CT (PCH)
SOmmoiiis 250C (MAH-ESC1H)
SOmmoHe 210C (EVOHHM)
A0mmodHE 230°C (PEM)
Bonk5@Ey—FOPCHEE MAH-ESC1EEDRES
%%E (FPC, g /15mm) $X0, EVOHEEMAH-ES
ClELOREES®E (FEVOH, ¢ /15mm) %, #MSMH
KBE23CHIUB0C, HMHEE300mm /FTTHHEL
KBl THIZ. COYV—F%2131CT305MLVMNVIAREE
TRk, LROKBEA—FGTTRIRRRET AL - 2o #
BE2E1iIT-To
®ic., IEMAH-ESC1, iIZEVOH, RVIFL YTV
T L — b (ZHRy b (B B WEE T 35 ICHALESR



1-indenyl ) zirconiumdichl oride, and

rac- Di net hyl si |l yl ene- bi s(2- phenyl - - propyl - 6- net hyl -

1-indenyl ) zi rconi um di chl ori de. 15 Al so enpl oyabl e in the invention
are transition netal conpounds wherein zirconiumis replaced with
titani um net al or hafniumnetal in the above-nenti oned conpounds.

The transi tVYOf8A¥0% conpounds nentioned above are By in
the formof racem c nodification, but 20 they can be used also in the
formof R type or S type. “Thé % ndene derivative |igands for t he

or dinary” A B B b & cBLF (RPoboft 11 &1 Sdamp) o1 P 51 B BN Bned

reaction route. The _transition net aI corrpounds (metal | ocene
conpounds) & #£ T |5eE &senthe® By Re’Fornmul a (C) can be synthesized from

t hese i ndene derivatives in accordance wi th conventi onal |
S —+ ¥k : PET MAH-ESC1//EVOH/ MAH-E

SC1/PE
ABOBE (um) : 80,/50/50,/50/80
MM : 4 OmmiFEE 280C (PETH)
I 30mmMEM 250C (MAH-ESCI1M)
3O0mmiPhi# 210°C (EVOHA)
A0mmiFHE 230C (PEM)
Bonry—bico0T, PETEEMAH-ESC1EEOR
WHEE®E (FPET. g/ 15mm) &, EVOHBEMAH —
ESCIEB:ORBESE®RE (FEVOH, g/ 15mm) 2L&
ER—%RHBETRD. BEEEZ2IIRT,

EHEH 2

LM 1 ITHE T, MAH—E.SCll_Zﬁi'C\ MAH-ESC
1 40EBERWE, =FVU-1-TFU505L%kEA4K (MFR;
3. 6g/105%, TFLUAEE; 85FL%, EE; 0. 89¢
Jem® | #EME15%, BMF(EBRJ &E5) 6 0BEHE
FRALVEAEDEZRVLEUA R, £lEM 1 ERABIKLT. 58
— 2B THHERBREG T -, BEEE1 5 L0E 2 ERT,

L3
L 1ICHE T, MAH-ESC1RKARAT. MAH-ESC



37 known processes, for exanple, described in Japanese Patent

Lai d- Open Publication No. 268307/ 1992. In the present invention,

a bridge type transition nmet al compound (netall ocene compound) '

represented by the 5 followng fornula (D) is also enpl oyabl-e.

[sginre]as WO 9873 g1 the formula (D), M Rerr], Xerr], X[e%}ljragglgm\l(:,arethe
- 70

1 TOEERE, T FLVy  -BEEE_NVEELSHK (MFR: 2.

5g/108. BRME-LAEE25E8%. LFTEVAL £1h5)
SOEBMEEBRA L HEBRME AN G, EHH 1 ERRI
LT, 5B~ M 28, THHBRRRETS >k, HEEE1 B X
oE2IRT.

| E#EH4
EHM1ICHENT. MAH-ESC1iKRZT. MAH-ESC
1 35EE%HE. EBR A45EEHME. EVA 20TEBE

FRAUCEEMER LD, K1 EARILT, SEY
—FEB. THARRREG N>/, RRERLBICHR2LRT.

K5

EHH 1 iIHTe MAH-ESC1liKZAT,. MAH-ESC
1 60EEML. EBR 15EEME, EVA 20HEHL
ERALUAERY (THbEEKML 0 0 ERBIRET 2 E. M
AH-ESC1 63 2E&#., EBR 15 8EE#Hf. EV
A 21, 0EER) 2RAVAUNE. £HA 1 ERABICLT. 5
By—baH. TRAABRRAREGTH -, BEEE1IZRT.

%5691 6 o
S 1ich T, BEMIOMAH-ESC1IMAT. Bis
B2OMAH-ESC2%MOASE. KB 1 &RMEE LT,
5By — F28, TERARRREGH %, BEAE 1B LUE2



described for those in the aforesaid formula (B) or (C). ' Rl is
preferably a hydrocarbon group, nore preferably 10 a hydrocarbon group of -

1 to 4 carbon atons, e.g., nethyl, et hyl, propyl and butyl.
X[err] and X/ err] are each preferably a hal ogen atomor a hydr ocar bon
group of ol carbon atons. R2 is an aryl grg& of 6 to 16
carbon atons, tor 15 exanple, phenyl, [err]-naphthyl, gf t hyl,
ant hracenyl , phenant hryl , yrenyl acenapht hyl , phenal enyl
(perlnaphthenyl) or aceanthrylenyl (i t hese, phenyl or napht hyl is
preferrﬁd -—These aryl groups may be "~ substituted with hal ogen atons,
hydr ocar b&ﬁ rroups of 1 to 20 20 carbon atons or hal ogenat ed hydrocarbon
groups of 1 to 20 carbon atonms such as described for Rerr].

-4 4/

EWH1icH T, MAH-ESC1lizfAT. Y FobL>

(MFR; 12g/10%. EE ;0. 91g/cm?® ) IzEik<V

{ BESERHSS 7 MEBLAERY LY (MTF. [MA

‘ H-PPJ] & ) ZRAVWEUANR, EWHM 1 ERAKLIZLT, 5
By— bR, TRHEABREZT L. BEEEX1LIZFET,

Bl i) 2 |
EHWM1CEBNNT,. MAH-ESC1ifAT, RyzzFUL v
(190CRBFBEANIM VT 2R; 28 /104, BE; 0
92g,/ cm?® | TFUEE; AENY) KEAKT VL VEBEASE
BE®Y57 FEBLERYIFLY (BT, TMAH-PEJ &u
5.0 ARGRLM . EEH 1 EABIELT. 5By — k2.
TRHERBRET L -7 BREELICRT.

L 3 |
EHH 1ICH VT MAH-ESC1IERET, TFL >+ 27
vel-TTURESK (BEL VA4 brG 1652, ¥ ox bk
FHB, DLF. (SEBSI &), ) KAV U BASES
BS77 PEBUCKEAK (UF. TMAH-SEBSJ &), )
EROLZDAEG WAL ERAKIILT, SEY—MEHB, TR
MABREFT L >l WEEELITFRT,



38 Li sted bel ow are exanples of the transition met al

conpounds (netal |l ocene conpounds) represented by the formula (D).
rac- Di met hyl si |l yl ene- bi s(4-phenyl -1-indenyl)zirconium 5 dichloride,
rac- Di net hyl si |l yl ene- bi s(2-net hyl - 4- phenyl - 1- i ndenyl ) zi rconi um
dichlorid

rac- Di met ﬁgﬂ’ssfsﬁ?lgene- bi s(2-nmethyl -4-([err]-naphthyl)-1- PCTAP98/00213

i ndenyl ) zi rconium di chloride, 10 _ )

rac- Di net hyl si | yl ene- bi s( 2- met hyl - 4- ([ & r] - napht hyl ) - 1-
I ndenyl ) zi rconi um di chl ori de,

rac- Di net hyl si |l yl ene-bi s(2-net hyl -4-(1-ant hracenyl)-1-

i ndenyl ) zi rconi um di chl ori de,
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rac- Di met hyl si |l yl ene-bi s(2-net hyl -4-(2-ant hracenyl) - 1-
I ndenyl ) zi rconi um di chl ori de, _

rac- Di met hyl si | yl ene- bi s(2- et hyl -4-(9-ant hracenyl)-1-
i ndenyl ) zi rconi um di chl ori de,

rac- D met hybgghidggne- bi s(2- met hyl - 4- (9- phenant hryl) - 1-
I ndenyl ) zi rconium di chl oride, 20

rac- Di met hyl si |l yl ene- bi s(2- et hyl -4-_(p7-§l uor ophenyl ) -
1-indenyl ) zirconiumdichl oride,

rac- Di nmet hyl si |l yl ene-bi s(2-net hyl - 4-

(pent af | uor ophenyl ) - 1-i ndenyl ) zi rconi um di chl ori de,
rac- Di met hyl si | yl ene- bi s(2-net hyl -4-(p-chl orophenyl) -

1-i ndenyl ) zi r conifumdrit oe;
rac- Di met hyl si | yljeng r\(  fretihyl - 4 (m chl or ophepylj) -
1-i ndenyl ) zirconijum I HAHI] = S =
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39

rac- Di net hyl si | yl ene- bi s(2- net hyl - 4- (p- chl or ophenyl") -

1-i ndenyl) zirconiumdichl ori de,

rac- Di met hyl si |l yl ene- bi s(2-net hyl -4-(o, p- :

di chl or ophenyl ) phenyl - 1-i ndenyl ) zi rconi um di chl ori de, 5

rac-Di meth | ne- bi s( 2- net hyl - 4- ( p- br onophenyl ) - 1-

I ndenyl ) zi rconi unq%di chl ori de, PCTAP98/00213

rac- Di met hyl si |l yl ene-bi s(2-nmethyl -4-(p-tolyl)-1-

di chl ori de, rac- Di net hyl si | 37/I4en'e- bi s(2-met hyl -4-(mtolyl)-1-
i ndenyl ) zi rconi um di chl ori de, s <
rac- Di net hyl si |l yl ene- bi s( 2- meﬁﬁ 5’;{-?:( g?o%@ I ndenyl ) zi rconi um
di chl ori de, | rac- Di met hyl si |l yl ene-bi s(2-nethyl-4-(o, 0" -
1.
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di met hyl phenyl ) - 1-i ndenyl ) zi rconi um di chl ori de, 15
rac- Di net hyl si |l yl ene- bi s(2-net hyl - 4- (p-et hyl phenyl ) - 1-
i ndenyl ) zi rconi um di chl ori de,

rac- Di net hyl sil yl ene-bi s(2-net hyl -4-(p-i-

propy! phegy sgpdgobndenyl ) zi r coni um di chl ori de,
rac- Di met hyl'si 'yl ene- bi s(2- met hyl - 4- (p- benzyl phenyl ) - o FCTHPIB/00213

1-i ndenyl ) zi rconi um di chl ori de,
rac- Di met hyl si | yl ene- bi s(2-net hyl - 4- ( bl'phenyl )-1- i ndenyl ) zi rconi um

di chl ori e < ik @umﬁl é:h%;lc%q_n&t hy.ysbl Pl gne-ﬁiﬁ(,&ﬁeét}ylﬁzl%(ag}£i@%nyl )-1-

|ndenyl)2|rcon
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40 rac-Di nethyI5|Ierne bi s(2-et hyl - 4- phenyl -

|ndenyl)2|rc§hw§nd chl ori de,
rac-Di phenyls4%§[§22 bi s(2- et hyl - 4- phenyl - i ndenyl ) zi rconi um

di chl ori de rac- Di met hyl si.l'yl ene- bIS(2 phenyl - 4- phenyl -

I ndenyl ) zi rconi um di chl ori de,

rac- Di net hyl si |l yl ene- bi s(2-n-propyl - 41phenyl 1- i ndenyl ) zi r coni um

di chl ori de, rac-Di ethyl silyl ene-bis (2-nethyl-4-phenyl-1- 10

i ndenyl ) zi rconi um di chl ori de, TITLE

rac-Di - (i -propyl)silyl ene-bis(2-nethyl -4-phenyl -1- I ndenyl ) zi rconi um

dichloride,  ADHESIVE rRESTN -COMPOSITIGNS \AND CANENZFES: (USINGH - THENY | -
COMPOSITIONS FOR ADHESIVE LAYERS

5 FIELD OF THE T N
The present invention reiates to adhesive resin

compositions and laminates using the compositions for their
adhesive layers. More particularly, the invention relates
to adhesive resin coﬁpositions free from lowering of

10 adhesive strength even when confacted with hot water and to
laminates using the compositions, said laminates having
excellent gas barriér properties and capable of being

subjected to retorting treatment.

15 BACKGR F I ION
Polyester resins such as polyethylene terephthalate
resin have excellent mechanical strength, rigidity, heat
resistance, chemical resistance, oil resistance and
- transparency. Utilizing these excellent properties, the
20 polyester resins are widely used for forming packaging.
materials such as films, sheets and containers. The
polyester resins, however, have high permeability to gases
such as oxygen, and therefore they cannot be used for )
forming packaging materials requiring high resistance to
25 gas permeation, e.g., those for foods, medicaments and
cosmetics.

Also, polycarbonate resins have excellent

transparency, heat resistance and retention of ‘scent, but



i ndenyl ) zirconiumdichloride, 15

rac- Di cycl ohexyl si | yl ene- bi s(2- net hyl - 4- phenyl - 1- I ndenyl ) zi rconi um
di chl ori de, rac- Met hyl phenyl si | yl ene- bi s(2- net hyl - 4- phenyl - 1-

i ndenyl ) zi rconi um di chl ori de, _

rac- Di phenyl sil yl ene-bi s(2-net hyl -4-phenyl-1- 20 indenyl)zirconium

di chl ori de, rac-Di (p-tolyl ¥silyl ene- bi s(2-net hyl - 4- phenyl - 1-

i ndenyl ) zi r coni um di chl ori de, ~rac-Di (p-chlorophenyl)

si |yl ene- bi $hed- KRk highppesikability leb Ngesys ) FudlE il Wiyeahl ori de, 25
rac- Met hyl ene- bi s(2- net hyl - 4- phenyl - 1- I ndenyl ) zi rconi um di chl ori de,

rac- Et hyl enahlsirefozerethgl pélphappbnitentesing cammonibenused fibxchl ori de,
forming packaging materials requiring high resistance to
gas permeation, e.g., those for foods.

5 To improve the gas permeation resistance of the
polyester resins and the polycarbonate resins, it has been
proposed that a resin superior to the.polyester resins and
the polycarbonate resins in the gas permeation resistance,

‘ such as a saponified ethylene/vinyl acetate copolymer

10 resin, is laminated on those resins. However, the adhesive
strength between the polyester or polyester resin and the
saponified ethylene/vinyl acétate copolymer resin is not
always satisfactory, and this results in such a problem
that partial separation takes place when the resins are

15 1laminated or the resulting laminate is used, whereby gas
permeation resistance is decreased and appearance or
mechanical strength of the final product is deterioratéd.

To cope with the problem, Japanese Patent Laid-Open

Publications No. 270155/1986 and No. 158043/1987 disclose

20 laminates comprising a polycarbénate or polyester layer, an
intermediate adhesive layer formed from an ethylene/o-
olefin random éopolymer having been graft-modified with an
unsaturated carboxylic acid or its derivative and a
saponified ethylene/vinyl acetate copolymer layer. The

25 1laminates not only show high gas permeation resistance but
also have excellent adhesion properties at orxrdinary
temperature, but when the laminates are subjected to high-~

temperature treatment such as hot filling treatment or




41 rac- Di met hyl ger nyl ene- bi s(2- net hyl - 4- phenyl -1 -
I ndenyl ) zi rconi um di chl ori de,

rac- Di met hyl st annyl ene- bi s( 2- net hyl - 4- phenyl - 1- i ndenyl ) zi rconi um
di chl ori de, 5 rac- Di net hyl si |yl ene- bi s(2-net hyl - 4- phenyl - 1-

i ndenyl ) zi rconi um di br om de, 3

rac- Di net hyl si |l yl ene- bi s(2- net hyl - 4- phenyl - 1- I ndenyl ) zi rconi um
di et hyl , . rac-Dinet hyl si |yl ene-bi s(2-nethyl -4-phenyl -1- 10

i ndenyl ) zi r ggtiaxrhing Hreainatge the adhesive strength may be decreased
rac- Di net hyl sil yl ene- bi s(2-net hyl - 4-phenyl - 1- I ndenyl ) zi,rconi_um

chl ori de SOt& dause ffparation 'of layers, resulting in lowering of gas
permeation resistance.
Japanese Patent Laid-Open Publication No. 45445/1989
5 (correspond to USP 5055526, EP 315418B) applied by the
present applicant discloses an adhesive resin composition
capable of forming a laminate which is free from lowering
of adhesive strength between the layers even after it is
subjected to high-temperature treatment such as hot filling
10 treatment or retorting treatment, and also discloses a
laminate using the composition.
This adhesive resin composition comprises:
(a) an ethylene/o-olefin copolymer having a melt f£low
rate of 0.1 to 50 g/10 min, a density of 0.850 to 0.900
15 g/cm®, an ethylene content of 75 to 95 % by mol and a
crystallinity (measured by X-ray diffractometfy) of less
.than 30 %, in an amount of 95 to 50 % by weight,
(b) an ethylene/vinyl acetate copolymer having a melt
flow rate of 0.1 to 50 g/10 min and a vinyl acetate content
20 of 5 to 40 % by weight, in an amount of 5 to 50 % by
weight, and
(c) a partially or wholly graft-modified
ethylene/aromatic vinyl compound copolymer having a graft
quantity of an unsaturated carboxylic acid or its
25 derivative ranging from 0.05 to 15 % by weight, a melt flow
rate of 0.1 to 50 g/10 min, a density of 0.900 to 0.980
. g/cm3 and a crystallinity (measured by X-ray '

diffractometry) of not less than 30 %, in an amount of 1.0



rac- Di met hyl si |l yl ene- bi s(2-net hyl - 4- phenyl - 1- I ndenyl ) zi rconi um
chloride GsJerr]Me. 15 Al so enpl oyable in the invention are
transition netal conmpounds wherein zirconiumis replaced with titani um
netal_ or hafniumnetal in the above-nentioned conpounds. The
transition netal conpounds representgd by the formula (D) can be
prepared in accordance with "Journal of 20 Oganonetallic Chem",

288(1985), pp. 63-67, and European Pat ent Puhlicatiqn No. 0, 320, 762
(speci fi cak? obl ahdoy weightarprtrd on o}0Q &Ry é’,’e%ﬁ‘? H%é f‘%ﬁ R nanner .

err]
[ ] amount of the components (a) and (b),

said composition having a graft ratio of 0.01 to 3 %

by weight, a melt flow rate (MFR) of 0.1 to 50 g/10 min and
5 a crystallinity of less than 35 %.

' The laminate disclosed in the above publication
comprises a polyester or polycarbonate layer, an
intermediatg layer formed from the above-mentioned adhesive

l resin composition and a saponified olefin/vinyl'acetate
10 copolymer layer.

Though the adhesive resin composition mentioned above
has excellent adhesion properties at ordinary temperature
after high-temperature treatment, the laminate using the
composition occasionally suffers separation of layers when

15 it is subjected to hot filling treatment or retorting
treatment.

Accordingly, there has been desired development of
adhesive resin compositions by the use of which layer-
separation of laminates can be inhibited even when the

20 laminates are subjected to hot filling treatment or
retorting treatment.

It is an object of the present invention to provide an
adhesive resin composition which can keep practical
adhesive streﬁgth at ordinary temperature after high-

25 temperature treatment and has excellent thermoresistancé'
adhesion properties at high temperatures so that layer-
separation of a laminate using the composition can be

inhibited when the laminate is subjected to severe



42 [err] wherein Zis d, Br, | or o-tosyf, and
Herr]Rerr] is [err] 5 : The transition nmetal conpounds (D)
are used generally :

5

tréatment such as hot filling treatment or retorting
treatment.
It is another object of the invention to provide a
laminate which comprises a polycarbonate or polyester resin
S layer, a layer of the above-mentioned adhesive resin
composition as an adhesive layer and a saponified
_ .
ethylene/vinyl acetate copolymer layer, and which has
excellent gas permeation resistance and is free from

\ separation of layers when subjected to hot filling

10 treatment or retorting treatment.

DISCLOSURE OF THE INVENTION

The adhesive resin composition according to the

pfesent invention contains at least a partially or wholly

15 graft-modified a-olefin/aromatic vinyl compound random
copolymer.having a graft‘quantity of an unsaturated
carboxylic acid or its derivative ranging from 0.01 to 30 %
by weight.

The adhesive resin composition according to the

20 invention is, for example, a composition comprising:

(A) a partially or wholly graft-modified o-
olefin/aromatic vinyl compound random copolymer having a
graft quantity of an unsaturated carboxylic acid or its
derivative ranging from 0.01 to 30 % by weight, in an

25 amount of 1 to 80 parts by weight, and
(B) at least one soff polymer selected from an

ethylene/0-olefin copolymer, in which the molar ratio of

constituent units derived from ethylene to constituent



in the formof racem c nodification, but they can be used ~ alsoin the

formof R type or S type. In the present invention, a conpound
represented by 10 the following fornmula (3) can be al so enpl oyed as the
met al | ocene conpound (b). Llerr]Merr]Zerr]

(3) wherein, Merr]-is a netal of Goup 4 or lanthanide series of

the periodic table; 15 L[err] is a derivative of delocalization [err]
bond group and i nparts restraint geonetrical shape to the nmetal Merr]
active usite;demilved from an he-dlefin 'of ai etd 20 ssambamr adtiofdsedent , and
are each I ndependent |y hydrogen, hal ogen, a hydrocarbon group of 20
20 or | ess Tarths range coh 47/ 3fer mhyisne/dolefin) Wo @50% and aor a
gernyl group. -

ethylene/vinyl acetate copolymer having a vinyl acetate
content of 5 to 40 % by weight, in an amount of 20 to 99
5 parts by weight,
the total amount of said components (A) and (B) being
100 parts by weight..
The adhesive resin composition according to the
invention may further contain an ethylene polymer or its
10 modified product, and/or a propylene polymer or its
modified product, in an amount of 0.1 to 50 parts by weight
based on 100 parts by.weight of the fotal amount of the
partially or wﬁolly moaified a-olefin/aromatic vinyl
compound random copolymer (A) and the soft polymer (B).
15 The adhesive resin composition of the invention can be
favorably used as an adhesive for producing a laminate for
a retort packaging material or a hot £fill packaging
material.
The first 1ami@ate accérding to the present invention
20 comprisés: |
(I) a polyester resin layer,
(II) an adhesive layer formed from the above-mentioned
adhesive resin composition, and
(III) a saponified olefin/vinyl acetate copolymer
25 layer.
The second laminate according.to the present invention
comp:ises:

(I) a polycarbonate layer,



43 Of the metal |l ocene conpounds (b) of the fornula (3),

preferred are conpounds represented by the foll ow ng formula (4).
[err] 5 In the formula (4), Merr] is titanium zirconium or

haf nium and Z[err] is the sane as above. Cpis a

cycl opent adi enyl group, a substitut cycl opent adi enyl group or a
derivative thereof, which is [err]- bonded to Merr] in the [err]
bondi ng way. 10 Werr] is oxygen, sulfur, boron, an el enent of G oup
14 of (IT) an adhesive layer formed from the above-mentioned

adhesive resin composition, and
(III) a saponified olefin/vinyl acetate copolymer
layer.
5 The retort packaging material or the hot fill
packaging material according to the present invention is

formed from the above-mentioned laminate.

\ BEST MODE FOR CARRYT THE I I
10 The adhesive resin composition according to the
invention aﬁd the laminate using the composition are
described in detail hereinafter.
| First, the adhesive resin composition is explained.
The adhesive resin composition of the invention
15 contains a graft-modified a-olefin/aromatic vinyl compound
random copolymer as its major component, and contains as
other component a soft polymer such as an ethylene/t-olefin
copolymer or an ethylene/vinyl acetaée copolymer. These

components are described below.

20 raft-modifi -olefin/aromatic wvinyl compound r m
lo) er
The graft-modified o-olefin/aromatic vinyl compound
random copolymer (sometimes referred to simply as "modified
copolymer" hereinafter) for use in the invention is one
25 obtained by partially or wholly graft-modifying an o-
olefin/aromatic vinyl compound random copolymer with an

unsaturated carboxylic acid or its derivative.



the periodic table or a group containing any of these el enent s.

V[err] is a ligand containing nitrqgen, phosphorus, oxygen or sul fur.
15 Werr] and V[err] may formtogether a fused ring. Further, Cp
and Werr] may formtogether a fused ring. Exanpl es of preferred
groups indicated by Cp in the f$rnula (4) include a cycl opentadi enyl
group, an indenyl "group, a fluorenyl group and saturated derivatives
of these 20 groups. These groups or derivatives forma ring together

with the netal Themx{dBefin/aromatic AT o B dridm) @opolymer,
cycl opent adi enyl group may be substituted or unsubstituted wth the

same or a thateiend startiHguntsatiant abd Hreddia iy UHe ¢eagiest i ng of
hydr ocar byl 25 roups, substituted-hydrocarbyl groups wherein one or nore
modified a-olefin/aromatic vinyl compound random copolymer,

is a random copolymer of ethylene and an aromatic vinyl

S compound (ethylene/aromatic vinyl compound copolymer) or a

random copolymer of ethylene, an a-olefin of 3 to 20 carbon
atoms and an aromatic vipyl compound (ethylene/o-
olefin/aromatic vinyl compound copolymer).

| In the ethylene/aromatic vinyl compound copolymer, the

10 amount of constituent units derived from ethylene is in the
range of 99.95 to 70 % by mol, prefe;ably 99.90 to 80 % by
mol, more preferably 99.00 to 88 % by mol; and the amount
of constituent units derived from the aromatic vinyl
compound is in the range of 0.05 to 30 % by mol, preferably

15 0.10 to 20 % by mol, more preferably 1.00 to 12 % by mol.

When the amount of the constituent units derived from
the aromatic vinyl compound is smaller than the lower limit
of the above range, heat resistance and adhesion properties
of the résulting composition are occasionally lowered.

20 When the amount of the constituent units derived from the
aromatic vinyl compound is larger than the upper limit of
the above range, heat resistance and adhesion properties of
the resulting composition are occasionally lowered.

Examples of the aromatic vinyl compounds include

25 styrene; mono- or polyalkylstyrenes, such as o- |

methylstyrene, m-methylstyrene, p-methylstyrene, o,p-

dimethylstyrene, o-ethylstyrene, m-ethylstyrene and p-



44 _ hydrogen atons is replaced by a hal ogen atom hydréarbyl-
substituted netalloid groups wherein the netalloid is sel ected from
Goup 14 of the Periodic Table of the El emrents, and hal ogen groups.
In addition, two or nore of 5 the substituent groups nmay formtogether a
fused ring system The preferpied hydrocarbyl and substituted
hydr ocar byl groups, which may be substituted for at |east one
hydrogen atomin the cycl opentadi enyl group, wll contain from1l to
20 carbon sthyd stgménencfudetional ggroupdcontainingostexrarekyl groups,
cyclic hydrocarbon groups, alKkyl - substituted cyclic hydrocarbon
groups, ardemivetivespssugh as methoXystguere; t eEkepasameans groups.
Exanpl es of the
i vinylbenzoic acid, methyl vinylbenzoate, vinylbenzyl
acetate, hydroxystyrene, o-chlorostyrene, p-chlorostyrene
5 and divinylbenzene; 3-phenylpropylene; 4-phenylbutene; and
a-methylstyrene. Of these, preferable are styrene and 4-

methoxystyrene.
In the ethylene/a;omatic vinyl compound copolymer, -
‘ olefins other than ethylene and the aromatic vinyl compound
| 10 may be copolymerized. Examples of the d-olefins include
a-olefins of 3 to 20 carbon atoms, such as propylene, 1-
butene, 3—methy1—i—butene, 4-methyl-l-butene, l-pentene, 1-
hexene, 4-methyl-l-pentene, l-heptene, l-octene, l-nonene,
l1-decene, l-undecene, 1l-dodecene, l-tridecene, 1-
15 tetradecene, l-pentadecene, l-hexadecene, l-heptadecene, 1-
octadecene, l-nonadecene and l-eicosene. Of these,
preferable are l-butene, l-pentene, l-hexene and l-octene.

These 0-olefins can be used singly or in combination or two

or more kinds.
20 In'the ethylene/0-olefin/aromatic vinyl compound
copolymer,
the molar ratio of constituent units derived from

ethylene to constituent units derived from the a-olefin of

3 to 20 carbon atoms is in the range of 99/1 (ethylene/0-
25 olefin) to 70/30, preferably 99/1 to 80/20, more preferably
99/1 to 90/10; |

the total amount of the constituent units de;ived from

. ethylene and the constituent units derived from the o~



preferred organonetal |l oi d groups include nono-, di- and
tri-substituted organonetal |l oid groups of Goup 14 15 elenents, and each

of the hydrocarbyl groups has 1 to 20 carbon atons. Particul ar
exanpl es of the preferred organonetal | oi d groups include
trinmethylsilyl, triethylsilyl, 6thy|dinethy|si|y|, met hyl di et hyl si |l yl,
phenyl di et hyl si | yl, nethyldiphenyl% lyl, triphenylsilyl, 20

tri phenyl gernyl and trinmethyl gernyl. Exanpl es of the groups

i ndi cat ed dyefinjof t heté ?indarbon at¢my iscimdehéychnge ofhdl%,95ltdoyl ,
silyl, gernyl, aryl, am do, aryl oxy, al koxy, phosphido, sulfido,

acyl , 70 pSebvignl i dergierpbly i W, ta8@ oY bvgead] aeantenat o and 25

m xtures thereof. _The groups indicated by Z1_nay be the same as or

di fferent P¥eReEaRIY o?het0 to 88 % by mol heABRt ai | ocene conpound (b), the
metallocene .y SOMROUNY JEPHES ST PYudDe (B Bl ied SRAT el arly
5 aromatic vinyl compound is in the range of 0.05 to 30 % by
.mol, preferably 0.10 to 20 % by mol, more preferably 0.10
to 12 % by mol.
The amount of the constituent units derived from
‘ ethylene, the amount of the constituent units derived from
10 the o-olefin of 3 to 20 carbon atoms and the amount of the
constituent units derived from the aromatic vinyl compound
are each in the above range,.the resulting composition has
excellent heat reéistance and adhesion properties.
In the a-olefin/aromatic vinyl compound random
15 copolymer, other monomers such as non-conjugated dienes may
be copolymerized. Examples of the non-conjugated dienes
include 1,4-pentadiene, l,4-heiadiene, 4-methyl-1,5~
heptadiene, 5-methylene-2-norbornene, 5-ethylidene-2-
norbornene, 5—isopropeny;-2—norbornene, 2, 5-norbornadiene,
20 1,6-cyclooctadiene, 2-ethylene-2,5-norbornadiene, 2-
isopropenyl-2, 5-norbornadiene, dicyclopentadiene, 1,6-
octadiene, 1,7-octadiene, tricyclopentadiene, and esters of
dihydrodicyclopentadiehyloxyethylene and unsaturated
carboxylic acids (e.g., acrylic acid, methacrylic acid,
25 itaconic acid, maleic acid and fumaric acid). These non-
conjugated dienes can be used singly or in combination of

two or more kinds.



- 45 preferable fromthe viewpoints of polynerization activity

and transparency, rigidity, heat resistance and i npact resi stance of

the resulting nol ded product. The nmet al | ocene conpounds (b) nentioned
above may be used 5 singly or in conbination of two or nore kinds.

The nmetal | ocene conmpound (b) for ugf in the invention may be diluted

with a hydrocarbon or a hal ogenate hydr ocarbon prior to use.

Next, the organoal um num oxy-conpound (c) and the 10 ionizing ionic

gorrpougdd(d) used o61&P1iM} Abohditic vinyE!bhSSEI® ELIRMh Eohalynide
escri bed.
desirably has an intrinsic viscosity [n]., as measured in

decalin at 135 °C, of 0.1 to 10 dl/g, preferably 0.5 to 8
dl/g, more preferably 1 to 5 dl/g. Further, it is desired

5 that the temperature (Tm) at the maximum peak position in
the endothermic curve of the €-~olefin/aromatic vinyl
compound copolymer, as measured by a differential scanning
calorimeter, is in the range of 60 to 125 °C, preferably 70
to 110 °C. In this case, an adhesive resin composition

10 having excellent heat resistance can be obtained.

In the oa-olefin/aromatic vinyl compound random
copolymer, the proportion of the sequences of at least two
constituent units derived from the aromatic vinyl compound
to all the constituent units derived from the aromatic

15 vinyl compound is desired to be not more than 1 %,
preferably not more than 0.1 $%. 'The proportion of the
sequences of at least two constituent units derived from
the aromatic vinyl compound can be determined by means of
13C-NMR.

20 When the o~olefin/aromatic vinyl compound random
copolymer is an ethylene/aromatic vinyl.compound copolymer,
it is desired that the B value, as determined by a 13C-NMR
spectrum of the copolymer and the following equation,lis in
the range of 0.80 to 2.00, preferably 0.90 to 1.50, more

25 preferably 0.95 to 1.45, particularly preferably 1.00 to
1.40.

B = [Pggl/(2-[Pg]l- [Ps])



The organoal um num oxy-conpound (c) for use in the i nvention may be
al um noxane conventionally known or a benzene-insol ubl e
or ganoal um num oxy- conpound exenplified 15 in Japanese Patent Lai d-Qpen
Publ i cati on No. 78687/ 1990 " (correspondi ng to USP 4990640, EP
360492B) . The al um noxane 2 prepared by, for exanple, the
foll ow ng processes, and is generall¥ recovered as a hydr ocar bon
sol vent solution. 20 (1) An organoal um num conpound such as
trial kyl al uwheneins [Bgldeis teo mplaar divetdtc dny fochebapnstituens! usbts
suspensi on of a conmpound contai ni ng adsor bed wat er or a salt
cont ai ni ng datrtvedf fromsethylemdi pothylene units) negrisdss um chl ori de
hydrate, copper_sulfate hydrate, =25 alum numsulfate hydrate, nickel
sul f at e hydebhelenelarematic vinpnl pempoundirearolimen.hdFshyial & caplae
organoal um num conpound to react with the adsorbed water or the water
of fraction the constituent units derived from the aromatic
S5 wvinyl compouhd (aromatic vinyl compound units) in the

ethylene/aromatic vinyl compound copolymer, and [Pge] is a

proportion of the number of ethylene unit-aromatic vinyl

cqmpgund unit sequences to the number of all the dyad

! sequences in the ethylene/aromatic vinyl compound
10 copolymer.

The B value is an index of distribution of the
ethylene units and the aromatic vinyl compound units in the
copolymer, and can be determined in accordance with the
reports by J.C. Randall (Macromolecules, 15, 353 (1982))

15 and J. Ray (Macromolecules, 10, 773 (1977)).

As the B value becomes larger, the block-like
sequences of the ethylene units or the aromatic vinyl
compound units become shorter. This means that the

~distribution of the ethylene units and the aromatic vinyl
20 compound units is uniform. When the B value is smaller
than 1.00, the distribution of the ethylene units and the
aromatic vinyl compouhd units is not uniform, and the
block-like sequences of the ethylene units or the aromatic
vinyl compound units become long.

25 Next, a process for preparing the 0-olefin/aromatic

vinyl compound random copolymer is described.

The t-olefin/aromatic vinyl compound random copolymer

for use in the invention can be prepared by copolymerizing
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crystallization, followed by recovering alum noxane as its

aromati c hydrocarbon sol vent sol ution. (2) Water, ice or water
vapor is allowed to directly act on an organoal um num conpound
as trialkylalumnum 5 in a nmediumsuch as benzene, toluene, ethyl

or

aromati ¢ hydrocarbon sol vent sol uti
such as dinethyltin oxide or

tetrahydrof uran, followed iﬁ recovering al um noxane as its

hydr ocar bon nmedi um such as decane, benzene or tol uene.

10

15

20

25

a-olefin of 3 to 20 carbon atoms, in the presence of, for
example, a metallocene catalyst (a).

As the metallocene catalyst (a), various metallocene
type catalysts, such as those currently used as single site
catalysts and those analogous thereto, can be employed
without specific limitation. In particular, a catalyst
comprising a metallocene compound (b) of a transiFion metal
(transition metal compound), and an organoaluminum oxy-
compound (c) and/or an ionizing ionic compound (4) is
preferably employed. |

The metallocene compound (b) is, for example, a
metallocene compound of a transition metal selected from
Group 4 of the periodic table.(long-form periodic table) of
elements indicated by Group No. 1 to 18 according to IUPAC
Inorganic Nomenclature Rules, revised edition, (1989),
specifically a metallocene compound represented by the
following formula (1).

MLy - (1)

In the formula (1), M is a transition metal selected
from elements of Group 4 of the periodic table, e.g.,
zirconium, titanium or hafnium, and x is a valence of the
transition metal.

L is a ligand coordinated to the transition metal. At
least one ligand L is a ligand having a cyclopentadienyl

skeleton which may have a substituent.

such
et her

) (3) An organotin oxide
_ _ dibutyltin oxide is allowed to react
wi th an or ggrgaknal nthe 4Homavbpouwinlysucdmpseund, and | of udcasnany,aan



Exanpl es of the ionizing ionic conpounds (d) includes Lew s acid,

I oni ¢ conpounds, borane conpounds and car bor ane conpounds. These
ionizing ionic conpounds are described in 15 National Publications of

i nternational Patent No. 501950/ 1989 and No. 502036/ 1989, Japanese
Pat ent Lai d- Open Publ i cati ons . 179005/ 1991, No. 179006/ 1991, No.
207703/ 1991 and No. 207704/1991, and~U S. Patent No. 5,321,106. 20
The Lewi s acid which nay be used as the ionizing ionic conmpound (d)

is, for exanpl e, Exampipsund thpréddigahdd huvihg a cyclopentadBsfelr] (each R
Is the sane or different and is a phenyl whi ch may have a
substi t uent skedketan fihgdufmealkyl onecnyuoalkyllsugstbhnthél or a fluorine
atonm). Exanples 25 of such conpounds include trlfluoroboron

tri phenyl bopyﬁlopentafi@?wl grauPspheRgh) BSr 6Mcl°pentadlenyll

LTTS(3 5l L upl QPR LROLS0ry1, b3 bHOL OIS B PRy Jpogon and

5 propylcyclopentadienyl, n~, i-, sec- or t-
butylcyclopentadienyl, hexylcyclopentadienyl,
octylcyclopentadienyl, dimethylcyclopentadienyl,
trimethylcyclopentadienyl, tetramethylcyclopentadienyl,

‘ pentamethylcyc lopentadienyl ’ met;.hylet'hylcyc lopentadienyl,

10 methylpropylcyclopentadienyl, hethylbutylcyclopentadienyl,
methylhexylcyclopentadienyl, methylbenzylcyc lopentadienyl,
ethylbutylcyc1opentadienyl, ethylhexylcyclopentadienyl and
methylcyclohexylcyclopentadienyl.

Further, an inaenyl group, a 4,5,6,7-tetrahydroindenyl

15 group and a fluorényl group can be also mentioned.

Those groups may be substituted with halogen atoms or
trialkylsilyl groups. |

Of the above ligands, particularly preferrea are alkyl
substituted cyclopentadienyl groups.

20 When the compound represented by the formula (1) has
two or more ligands L having a cyclopentadienyl skeleton,
two of the ligands having a cyclopentadienyl skeleton may
be bonded to each other through an alkylene group such as
ethylene or propylene, a substituted alkylene group such as

25 isopropylidene and diphenylmethylene, a silylene group, or
a substituted silylene group such as dimethylsilylene,

diphenylsilylene or methylphenylsilylene.



tri s(pentaf | uorophenyl ) bor on. ' 47

The ionic conmpound which may be used as the ionizing I oni ¢ conpound
(d) is a salt conprising a cationic conpound and an ani oni ¢ conpound.
The ani oni ¢ conmpound reacts with the netal | ocene conpound (b) to

render the conpound (b) S catiomi§enui;o_forn1an ion pair, whereby the
transition netal cation seed i's” stabilized. Exanples of such anions
i ncl ude or ganoboron conpound ani on, organoarseni ¢ conpound ani on and
or ganoal um num dcxepapires arfi dn.otPrexf eohainl eher Aigand haniiogsawhi ch are
relatively bulky and stabilize the 10 transition netal cation seed.
Exanpl es ofcydlorentashienyl skeleton include a hydrocarbon group of 1
to 12 carbon atoms, an alkoxyl group, an aryloxy group, a
sulfonic acid-containing grodp (-SO3RY), a halogen atom or
S hydrogen atom, where R! is an alkyl group, an alkyl group
substituted with a halogen atom, an aryl group, or an aryl
group substituted with a halogen atom or an alkyl group.
Exaﬁples of the hydrocarbon groups of 1 to 12 carbon
‘ atoms include alkyl groups, cycloalkyl groups, aryl gioups
10 and aralkyl groups, more specifically, there can be
mentioned:
alkyl groups, such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, pentyl,
hexyl, octjl, decyl and dodecyl:;
15 cycloalkyl groups, such as cyclopentyl and cyclohexyl;
aryl groups, such as phenyl and tolyl; and
.aralkyl group, such as benzyl and neophyl.
Examples of the alkoxy groups include methoxy, ethoxY}
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, t-
20 Dbutoxy, pentoxy, hexoxy and octoxy.
The aryloxy group is, for example, phenoxy.
Examples of the sulfonic acid-containing group (-
SO0;R!) include methanesulfonato, p-toluenesulfonato,
trifluoromethansulfonate and p—chlorobenzenesulfonato.

25 Examples of the halogen atoms include fluorine,

chlorine, bromine and iodine.



I nclude netallic cation, organonetallic cation, carbonium cation,
tripiumcation, oxoniumcation, sulfoniumcation, phosphoni um cati on
and anmoni um cation. Mre specifically, there can be nentioned
tri phenyl carbenium cation, 15 tributylanmonium cation,
N, N- di et hyl anmoni um cati on, fgﬁﬁoceniun1cation, et c. O
these, preferable are the ionic conp ds . cont ai ni ng. a boron conpound
as the anionic conpound, and exanpl es t hereof include
trial kyl - substit UTee mebdhlopene(compdursl of the -atioviek floamullanwheresnal t s,
di al kyl ammoni um sal ts and triaryl phosphoni um salts.
Exanpl es of €he valemgs| oS Hhe|txansitinmmeinlsdis 4 is morge| ude

bor on,

triethylannnniugiftraﬁ henyl ;

tripropyl amPAPoht EE# '{‘)lﬁh’é PR By ithe foldowing formula (2):
butyl)annDniuntezég%é g%?oron and (2)

tri met hyl ammoni u Y Hﬁt yl ) bor on. _

5 wherein M is the above-mentioned transition metal,
preferably zirconium or titanium, R? is a group (ligand)
having a cyclopentadienyl skeleton, R3, R% and R5 may be the
same or different, and are each independently a group

‘ having a cyclopentadienyl skeleton or the same as L other
10 than the ligand having a cyclopentadienYl skeleton in the
above formula (1), k is an integet of not less than 1, and
k+l+m+n = 4.
Further, a bridge type transition metal compound
(metallocene compound) represented by the following formula

15 (a) is also employable.

(A)
In the formula (A), M! is a metal of Group IVB of the
periodic table, e.g., titanium, zirconium or hafnium.
R! and R? may be the same or different, and are each
20 hydrogen, an alkyl gréup.of 1 to 10, preferably 1 to 3

carbon atoms, an alkoxy group of 1 to 10, preferably 1 to 3



Exanpl es of the N, N, -dialkylaniliniumsalts include
N, N- di net hyl ani | i ni unt et ra( phenyl ) bor on.

48 Exanpl es of the dial kyl anmoni um salts include di(n-
propyl ) ammoni unt et r a( pent af | uor ophenyl ) bor on and

di cycl ohexyl anmoni unt et r a( phenyl ) bo on. Exanpl es of the
triaryl phosphoni um salts include g

tri phenyl phosphoni unt et r a( phenyl ) bor on,

tri (met hyl paebyph) phomphoanuatrylr gephpnyE) BotonlAndpreferably 6 to 8

tri (di nmet hyl phenyl ) phosphoni unt et ra( phenyl ) bor on. Al so avail abl e
as the i oncerbonpataus, ape aryloxy group of 6 to 10, preferably 6 to

tri phenyl car beni unt et raki s(pent af | ugr ophenyl ) bgr at e
Y 8 carbon atoms, gug alkenyl ggoupyo}f 8 to 10 ,N pNJ_:'eferably 2

to 4 carbon atoms, an arylalkyl group of 7 to 40,

5 preferably 7 to 10 carbon atoms, an alkylaryl_group'of 7 to
40, preferably 7 to 12 carbon atorhs, an arylalkenyl group
of 8 to 40, preferably 8 to 12 carbon atoms, or a halogen
atom, preferably chlorine.

\ R3 and R* ﬁay be the same or different, and are éach
10 hydrogen, a halogen atom, preferably fluorine, chiorine or
bromine, an alkyl group of 1 to 10, preferably 1 to 4 ‘
carbon atoms which may be halogenated, an aryl group of 6
to 10, preferably 6 to 8 carbon atoms which may be
halogenated, or a group of -NR0;, -SR10, -OSiR!%;, _-SiR1°3 or
15 -pr10;, where R!? is a halogen atom, preferably chlorine, an
alkyl group of 1 to iO-, preferably 1 to 3 carbon atoms, or
an aryl group of 6 to 10, preferably 6 to 8 carbon atoms.
R3 and R4 are each particularly preferably hydrogen.
RS and RS may be the same or different, preferably the
20 same, and are the same as described for R? and R? except
that each of RS and R§ is not hydrogen. R° 'and RS are each
preferably aﬁ alkyl group of 1 to 4 carbon atoms which may
be halogenated, for exa.mplé, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl or trifluoromethyl, preferably

25 methyl.



10 dimethyl aniliniuntetraki s(pentafluorophenyl)horate and

ferroceni unt etraki s(pent af | uor ophenyl ) bor at e. Exanpl es of borane
conpounds whi ch nmay be used as the i oni zing ionic conpound (d)
i ncl ude decaborane(14); salts of anions, such as bis[tri(n- 15
but yl ) anmoni um nonabor at e and bi s[{gi (n- but ¥1 ) anmoni un decabor at e;
and salts of netallic borane anions, such as tri(n-
butyl)annDniu JS(dodecahydrldododecaborate)cobaltate(lII) and
bis[tri(n- tﬁﬁyl)annnnlun]bls(dodecahydrldododecaborate)
nlckelate(lll) pl es of the jarborane conpounds which may be
used as thé3|0n|2|ng H%c conpound g) I ncl ude salts of anions,
such as 4-car ban aborane Zand 1, 3- 5 di calr banonaborane( 13); and
5 I I
r12 R12R12 rl12
- r11 r1l r11
I | o
—O0-M2—0— , - , —oM2-
10 I | -
rl2 r12 rR12

=BR!1, =AlR!l, -Ge-, -Sn-, -O-, -S-, =S0O, ésoz, =NR1!, =CO,
=PR11 or =P(O)R!!, where R1l, R12 and R13 may be the same or
different, and are each hydrogen, a halogen atom, an alkyl

15 group of 1 to 10, preferably 1 to 4 carbon atoms, more
preferably.methyi, a fluoroalkyl group of 1 to 10 carbon
atoms, preferably CF3, an aryl group of 6 to 10, preferably
6 to 8 carbon atoms, a fluorcaryl group of 6 to 10 carbon
atoms, preferably pentafluorophenyl, an alkoxy group of 1

20 to 10, preferably 1 to 4 carbon atoms, particularly
preferably methoxy, an alkenyl group of 2 to 10, preferably
2 to 4 carbon atomé, an arylalkyl group of 7 to 40,
preferably 7 to 10 carbon atoms, an arylalkenyl group of 8
to 40, preferably 8 to 12 carbon atoms, or an alkylarvl

25 group of 7 to 40, preferably 7 to 12 carbon atoms, or R1l
and R!2: or R!! and R!3 may form a fing together with the
atoms to which they are bonded.

M2 is silicon, gern_la.nium or tin, preferably silicon or

germanium.

30 R’ is preferably =CR!R12, =SirlIR!2, =GeR!!R!?, -O-,

-8-, =S0O, =PR!l or =P(0O)RI11,



salts of nmetallic carborane anions, such as tri(n-

but yl ) anmoni unbi s(nonahydri do- 1, 3- di car banonabor at e) cobal tate(l11)
and tri(n- 49 :

but yl ) anmoni unbi s(undecahydri do- 7, 8- -

di car baundecaborate)ferrate(lll). 1 The ionizing ionic conpounds
(d) nentioned above can be usedgsi ngly or in conbination of two or
nor e Ki nds. 5 The metal | ocene conpound (a) used in the invention
may opt i onB} 130 Gt BRY PRe thel Pame ner odybiferenii mnd @simpdihed

(e),

in addition to_the aboye corgignents. The organoal um num
conpound ( eJ2MRi 2 FeSTHtheMAIy R

m and n may be the same or different, and a::;e each 0,
1 or 2, preferably 0 or 1, and m+n is 0, 1 or 2, preferably
5 0or1l. |
Particularly preferred metallocene compounds
satisfying the above conditions are compounds represented

by the following formulas (i) to (iii).

1
R11R12 C l\Rz / I\Rz / i \Rz
. pb 12 6 12 6
\‘ ._R R ._R R1Z2 |\ _R
(i) (ii) (iii)
10 In the above formulas (i), (ii) and (iii), M! is Zr or

Hf, R! and R2 are each methyl or chlorine, R5 and RS are
each methyl, ethyl or trifluoromethyl, and R®, R9, R1l and
R12 are the same as each described above.

Of the compounds represented by the formulas (i), (ii)

15 and (iii), particularly preferred are the following

compoundé:

rac-dimethylmethylene~bis (indenyl)zirconium
dichloride, |

rac-dimethylmethylene~bis (2-methyl-1-indenyl) zirconium

20 dichloride,



used is, for exanple, an organoalun1nun1conpound ‘10 represented by the
followng formula (5): (Rlerr]) [err]A X err]

(5) wherein R6 is a hydrocarbon group of 1 to 15 carbon atons
(preferably 1 to 4 carbon atons), X is a hal ogen atom or hydr ogen, and
nis1to 3. 15 The hydrocapigon group of 1 to 15 carbon atons is,
for exanpl e, an al kyl group, a cycloal kyl group or an aryl

group. Exanpl es_of sguc r ou i ncl ude, hyl , . et hyl - . _propyl,

i sopropyl and i§88a§ Hegyﬁmgghy?enﬁigﬁ%ﬁé§%8Fh¥%é¥6?ﬁ§ﬁﬁ%}bﬁ&?éhﬁﬁéﬁpounds
I ncl ude: &9chiori trialkylaluninuns, such as trinmethylal um num
trlethylalunlnun1 ?rflsopropylaluninun1 tri-n- . butyl al um num

oy LTS 65 BEE 1 oy UL R L omtam
dichloride,
5 rac-dimethylsilylene-bis(2-methyl-1-indenyl)zirconium
dichloride,
rac-dimethylsilylene-bis (2-methyl-1-indenyl)zirconium
dimethyl,
‘ rac—ethylene—bis(2-methy1—l-indenyl)ziréonium
10 dimethyl, |
rac—phenyl(methyl)silylene—bis(Z—methyl—l—
indenyl) zirconium dichloride,
rac—diphenyl—silylene—bis(2—methyl—1—indenyl)zirconium
dichloride,
15 rac—methylethylene—bis(2—methy1éi—indeny1)zirconium
dichloride, and
rac-dimethylsilylene-bis(2-ethyl-1-indenyl)zirconium
dichloride. |
These metallocene compounds can be prépared by
20 conventionally known processes (see, for example, Japanese
Patent Laid-Open Publication No. 268307/1992 corresponding
to EP 485822). |
In the present invention, a bridge type transition
metal compound (metallocene compound) represented by the

25 following formula (B) is also employable.



25 (derr]Herr])[err]A[err](Cer]Herr])[err] (wherein x, y and z are

each a positive nunber, and z [err] 2x), such as isoprenylal um num
di al kyl al um num hal i des, such as di net hyl al um num chl ori de and
di i sobut yl al um num chl ori de; _ 50
di al kyl al um num hydri des, such as dpigsobutyl al um num hydri de;
di al kyl al um num al koxi des, such as di net hyl al um num nmet hoxi de; and
5 di al kyl al um num aryl oxi des, such as diethyl al um num
phenoxi de. Copol Xxkeri zat¥on of ethylene, the aromatic vinyl
N/ \
R3 R2 M R2 R .
R? R
Rl Rl
R5
RS 6
R® b R ... (B)

10

15

20

In thé formula (B), M is a transition metal atom of
Group IVB of the periodic table, specifically, titanium,
zirconium or hafnium.

Rl and R? are each independently hydrogen, a halogen
atom, a hydrocarbon group of 1 to 20 carbon atoms, a
halogenated hydrocarbon group of 1 to 20 carbon atoms, a
silicon-containing group, an oxygen-containing group, a
sulfur-containing group, a nitrogen-containing group or a
phosphorus-containing group.

Examples of the halogen atoms include fluorine,
chlorine, bromine and iodine.

Examples of the hydrocarbon groups of 1 to 20 carbon
atoms include alkyl groups, such as ﬁethyl, ethyl, propvl,
butyl, hexyl, cyclohexyl, octyl, nqnyl, dodeéyl, eicosyl,
norbornyl énd adamantyl; alkenyl groups, such as vinyl,
propenyl and cyclohexenyl; arylalkyl groups, such as
benzyl, phenylethyl and phenylpropyl; and aryl groups, such
as phenyl, tolyl, dimethylphenyl, trimethylphenyl,
ethylphenyl, propylphenyl, biphenyl, naphthyl,

methylnaphthyl, anthracenyl and phenanthryl.



conpound, and if desired, the a-olefin of 3 to 20 carbon - atons may be
carried out batchwi se or continuously. Wien 10 the copolynerization is

carried out continuously, the - netal locene catalyst (a) is used in the
fol |l owi ng concentration. The concentration of the
nmet al | ocene conpound (b) in 2Re polynerization systemis in the range

of usually 15 0.00005 to 1.0 mmol/liter (polynerization vol une) ,
preferably 0.0 t : |/ i e or ganoal um

oxy- conpound (%%%ngﬁﬁg gfngg g 8ﬁenated g%%ﬁﬂ?af iy é#ﬁPR%H¥Q? % he
al um num @ h a o) he transition
metal in tﬁg vel %xa %éggéabggp E% Eg; ?yoﬁﬁe po ynerlzatlon system

Al /transi e ciRdled h&thnhﬁﬁs EANgeoE . 0.1 to 10,000 to 1 to 5, 000.
The ionizing ionic conmpound ? I's used in such an

Examples of the silicon-containing groups include
5 monohydrocarbon-substituted siiyls, such as methylsilyl and
phenylsilyl; dihydrocarbon-substituted silyls, such as
dimethylsilyl and diphenylsilyl; trihydrocarboﬁ—substituted
silyls, such as trimethylsilyl, triethylsilyl,
\ tripropylsilyl, tricyclohexylsilyl, tripheﬁyisilyl,

10 dimethylphenylsilyl, methyldiphenylsilyl, tritolylsilyl and

trinaphthylsilyl;

silyl ethers of hydrocarbon-substituted éilyls, such
as trimethylsilyl ether; |

silicon-substituted alkyl groups, such as

15 trimethylsilylmethyl; and

silicon-substituted aryl groups, such as
trimethylsililphenyl.

Examples of the oxygen—containing groups include
hydroxy groups; alkoxy groups, such as methoxy, ethoxy,

20 propoxy and butoxy; aryloxy groups, such as phenoxy,
methylphenoxy, dimethylphenoxy and naphthoxy; and
arylalkoxy groups, such as phenylmethoxy and phenylethoxy.

Examples of the sulfur-containing groups include those
wherein oxygen is replaced with sulfur in the above-

25 exemplified oxygen-containing group.

| Examples of the nitrogen-containing groups include
amino group; alkylamino groups, such as methylamino,

dimethylamino, diethylamino, dipropylamino, dibutylamino



amount that the nolar ratio of the ioniziong ionic conpound 25 (d) to

t he netal | ocene conmpound (b) in the polynerization . system (ionizing

i oni ¢ conmpound (d)/metall ocene conpound (b)) is in the range of 1.0 to
20, preferably 1 to 10. 51

The organoal um num conpound (e) is gged in such an amount that the
concentration of the organoal um num ~ conpound (e) is in the range of
usually 0 to 5 _mmol /[ljter . (polLynerization vol eferably 0 to 2
ot /|1t or a8 §187c1oheREL o BRr) EY bARLBRCOY oL EELAFERERERS he o

ohet 0! ar OBkl 8aY! B¥kn RPSHO, | AUSRE, CHPRLUD ok n6 6l ES1y1amindt V10T
dinaphthylamino and methylphenylamino.

Examples of the phosphorus-containing groups include

S phosphino groups, such as‘dimethyiphosphino and
diphenylphosphino.

of these, R! is preferably a hydrocarbon group,
particularly preferably a hydrocarbon group of 1 to 3

] carbon atoms-(methyl, ethyl or propyl). R? is éreferaﬁly
10 hydrogen or a hydrocarbon group, particularly preferably
hydrogen or a hydrocarbon group of 1 to 3 carbon atoms
(methyl, ethyl or propyl). -

R3, R4, RS and R® are each independently hydrogen, a

halogen atom, a hydrocarbon group of 1 to 20 carbon atoms
15 or a halogenated hydrocarbon group of 1 to 20 carbon atoms.

Of these, preferred is hydrogen, the hydrocarbon group or

the halogenated hydrocarbqn-group.: At least one

combination of R3 and R4, R% and R5, or R’ and R® may form a

monocyclic aromatic ring together with the carbon atoms to
20 which they are bonded.

When there are two or more hydrocarbon Qroups or
halogenated hydrocarbon groups, excluding the groups for
forming the aromatic ring, they may be bonded to each other
to form a ring. When Rf is a substituent other than the

25 aromatic group, it is preferably hydrogen.
Examples of the halogen atoms, the hydrocarbon groups

of 1 to 20 carbon atoms and the halogenated hydrocarbon



+250 [err]C, preferably O to 200 [err]C, and a pressure of usually
nore than 0 and not nore than 80 kg/cnR (gauge pressure), 10 preferably

nore than 0 and not nore than 50 kg/cn2 (gauge pressure).
The reaction tinme (average residence tinme in case of cont i nuous
copol ynerization) is in the range ofgqusually 5 m nutes to 3 hours,

preferably 10 mnutes to 1.5 hours, 15 though it varies depending on the
reacti.on caondition uch s catal yst concentration _and pol ynmeri zation
t enper at ur §F°HPS ot 1 CtOI 7% ﬁ@r&’@pé}' oALE tgﬁ@%-d@ﬁé:irllﬁ’leér &pEt RE vi nyl
conpound r apdpmacopol ymer, ethyl ene, the aromatic vinyl conpound and
optionally%%he a-olefin of 3 to 20 carbon 20 atons are fed to the

I ri zation [ h ni.S : h olLvner of aforesaid
Poeti 11 C composie cu®. 11opHa AT kBnrains b AbpbRYCIIROLEERLLEE °F O

mol ecul ar wWainghtformed LRPAL! 18RsBUeHe28ch¥IRR9SBnCRE RS 458%Re, R4 ang

S5 RS5, or R5 and Rf, as mentioned above, and is coordinated to

M, there can be mentioned the following ones.

| %@ O Y
' | Y Y
(1) (2) (3)

Of these, preferred is the ligand represented by the

10 formula (1). .

The aromatic ring mentioned above may be substituted
with a halogen atom, a hydrocarboﬁ group of 1 to 20 carbon
atoms or a halogenated hydrocarbon group of 1 to 20 carbon

- atoms.

15 Examples of the halogen atoms, the hydrocarbon groups
of 1 to 20 carbon atoms and the halogenated hydrocarbon
groups of 1 to 20 carbon atoms for substituting the
aromatic ring are those described for R! and R2.

X! and X2 are each independently hydrogen, a halogen

20 atom, a hydrocarbon group of 1 to-20 carbon atoms, a
halogenated hydrocarbon group of 1 to 20 carbon atomé, an
oxygen-containing group or a sulfur-containing group.

Examples of the halogen atoms, the hydrocarbon groups

of 1 to 20 carbon atoms, the halogenated hydrocarbon groups



When et hyl ene, the aromatic vinyl compound and 25 optionafly the a-olefin

of 3 to 20 carbon atons are copol yneri zed as descri bed above, the

a-ol efin/aromatic vi nyl conpound random copol yner is generally
obtained as a pol ymeri zation solution containing it. The

pol yneri zati on 25 52 solution is
treated in a conventional manner, whereby the a- olefin/aronatic Vi nyl
conmpound r and opgl t qggY n the present

i nventi on, %?hg%ngrare%ggﬁo#t 25°%% ?ﬁgg E%Q i %r%%ar%arflr%q AP onpound

randon1copg&gnghoggegggeggbed fortﬁuqﬁxig@qft nDnoner" hereinafter) is an

unsat ur at e
Examples of the sulfur-containing groups include those

described for R! and R2; and further sulfonato groups, such
5 as methylsulfohato, trifluoromethanesulfonato,
phenylsulfonato, beﬁzylsulfonato, p-toluenesulfonato,
trimethylbenzenesulfonato, triisobutylbenzenesulfonato, p-
chlorobenzenesulfonato and pentafluorobenzenesulfonato; and
\ " sulfinato groups, such as methjlsulfinato, phenylsulfinato,
10 Dbenzylsulfinato, p-toluenesulfinato,
trimethYlbenzenesulfinato and pentafluorobenzenesulfinato.
Y is a divalent hydrocarbon group of 1 to 20 carbon
étoms, a divalent halogenated hydrocarbon group of 1 to 20
carbon atoms, a divalent silicon-containing group, a
15 divalent germanium-containing group, a divalent tin-
containing group, -0-, -CO-, -S-, -SO-, -SO;-, -NR7-,
-P(R7)-, -P(0) (R7)-, -BR7’- or -AlR7-, where R’ is hydrogen,
a halogen atom, a hydrocarbon gfoup of 1 to 20 carbon atoms
-or a halcgenated hydrocarbon gioup of 1 to 20 carbon atoms.
' 20 Examples of the divalent hydrocarbon groups of 1 to 20
carbon atoms include alkylene groups, such as methylene,
dimethylmethylene, 1(2—ethy1ene,,dimethyl—l,z—ethylene,
1,3-trimethylene, 1,4-tetramethylene, 1,2-cyclohexylene and
1,4-cyclohexylene, and arylélkylene groups, such as
25 diphenylmethylene and diphenyl-1,2-ethylene.
Examples of the'divalent halogenated hydrocarbon

groups include the above-mentioned divalent hydrocarbon



carboxylic acid or its derivative. Exanples of the unéaturated

carboxylic acids include acrylic acid, met hacrylic acid, maleic acid,
fumaric acid and itaconic 10 acid. Exanples of the derivatives of

unsat ur at ed carboxylic acids include anhydri des, esters, am des,

i m des and netallic salts of unggturated carboxylic acids.

PaLtgcugar exanpl es thereof include nal eic anhydri de, citraconic
anhydride, itaconi c_anhydrjde, thyl acrylate,, 15 hyl nethacryl ate,
et hyl acrylﬁ?@?P%tﬂ§lfn%?h%grﬁ?gﬁg?yatoms%u@%?cgc?§$eé%i°4%ﬂiﬁeé1 ZRES

nmet hacryl ate cidyl _acryl ate, gl yci dyl nmethacryl ate, nononet hyl
nal eate, di @th%dﬁﬁ?‘ﬁﬂ:%{gne‘ nononet hyl funarate, di methyl fumarate,
nononet hyl ' e,.dieth | n : r 1 de. | am de,
20 mal o ¢ aci d HSATERECot it W val G5ENGL E1cBh AR Hind B e

monoet hy!| an}ﬂgﬁg{igkg'}gﬁ&iﬁytb%di 1KY 2P 181 196 Cardd i dky1silylene

N- nonobut yl am c actd N, N-dibutylamde, fumaric
5 groups, such as methylsilylene, dimethylsilylene,

diethylsilylene, di(n-propyl)silylene, di(i-propyl)
silylene, di(cyclohexyl)silylene, methylphenylsilylene,
diphenylsilylene, di(p-tolyl)silylene and di(p-

l chlorophenyl)siiylene; and alkyldisilylene,

10 alkyléryldisilylene and aryldisilylene groups, such as
tetramethyl-1,2-disilylene and tetraphenyl-1,2-disilylene.

Examples of the divalent gerﬁanium—containing groups
include those wherein silicon is replaced_with germanium in
the above-mentioned divalent silicon-containing groups.

15 Examples of the divalentltin—containing groups include
those wherein silicon is replaced with tin in the above-
mentioned divalent silicon-containing groups.

R7 is a halogen atom, a hydrocarbon group of 1 to 20
carbon atoms or a halogenated hydrocarbon group of 1 to 20

20 carbon atoms, examples of which are those described for R!
and R2.

Of the above groups, preferred are divalent silicon-
containing groups, divalent germanium-containing groups and
divalent tin-containing group, and more preferred are

25 divalent silicon-containing groups. Of these, particularly
preferred are alkylsilylené, alkylarylsilylene and

arylsilylene.



acid nonoam de, fumaric acid di am de, fumaric acid N nonoet hyl am de,
fumaric acid N, N-diethylamde, fumaric acid 25 N-nonobutylam de, fumaric

acid N, N-di butyl am de, nal ei m de, N-butyl mal ei mide, N phenyl

mal ei m de, sodium acryl at e, sodi um et hacryl ate, potassium acryl ate
and potassium 27 53 met hacryl at e.
O the graft nononers, maleic anhydride is preferably enployed.

For th ft { f . th lLefin/ t I
conpound r andor RS FRIPRARE STETBIsY of 15, SSREF AR BELRY o wodi f ed
copol ymer . (Al QU repredShRM B! ROUS FGuAKAI (530! e For exanple, the a-



ol efin/aromati c vinyl conpound random copol yner and the graft nononer

are heated at a high tenperature together with or without a radical
initiator in the presence or 10 absence of a solvent to performgraft
copol ynmeri zation. In the graft copolynerization reaction, other

vi nyl nononers such as styrene2gny be allowed to be present in the
system In order to prepare a partially or wholly graft

nodi fied a-ol efin/aromatic vinyl conpound random copogymar 15 having a
graft quantity (graft rati%b of 0.01 %0 302 % by R wei ght, a process
conprising the steps of _iniitiall, ‘\Mp¢epariH§ PR-"nodi fi ed

a-ol efin/aromatic vi ny[R1 Q I having a high graft
rati o and then addi ng un®ddi #1 ed i t'H_ - vinyl conpound
random 20 copol yner tg di fi > ar oﬁ‘agi c vinyl
conmpound random copol yne¥ t Re graft ‘ preferably used
fromthe viewoint of i ndu
R Ls ¥ RE
rl R2 RS R6 R8 R9 R1O Ri1 Y xl x2 M
H H H H H H H H. SiMes Cl Cl Zr
CH3 H H H H H H H SiMe; €1 €1 2r
} CH3 H H H H H H H SiMePh Cl Cl Zr
CHy H H H H H H H SiPhy €1 Cl zZr
CH3 H H H H H H H Si(p-tolyl)z Cl Ccl Zr
CHj H H H H H H H Si(pClPh)z C1 Ccl Zr
CH3 H H H H H H H C2Hs c1 ¢l Zr
CHj H H H H H H H GeMes. Cl Ccl Zr
CH; " H H H H H H H SnMej Cl Cl Zr
CH3 H H H H H H H SiMe; ' Br Br Zr
CHs H H H H H H H SiMe;  Cl OSO,CH3 Zr
CH3 H H H H H H H SiMe; Cl SO,CH3 Zr
CHj3 H H H H H H H SiMe;p Cl Ccl Ti
CH3 H H H H H H H SiMe, Cl1 Cl Hf
CHy H H H H H H H SiMe; Cl1 (1 zZr
nCi3Hy H H H H H H H SiMe, Cl Cl Zr
Ph H H H H H H H SiMe;, €1 ¢l 2r
CH; CH3 H H H H H H SsiMe; €1 cl Zr
CH3 CHj3 H H H H H H SiPhjy Cl Cl 2r
CH; CH; CH3; H H H H H SiMe; Cl Cl zZr
CH3 H cl H H H H H SiMe; C1 C1 Zr
CH3 H CH3 H H H H H SiMe; Cl1 Cl Zr
CH3 H CHs H H H H H SiMe; Cl1 C1 Zr
CH3 H Ph+ H H H H H SsiMe; €1 Cl1  2zr .
CHj H H CH; H H H H SiMe; €1 €1 zr
CHy H CH3 CH3 H H H H siMe;, €1 €1 zZr
CHiy H CHy;*1 CH3 H H H CHp*! SiMe; €1 Cl1 Zr
CH3 H H H H H H Ph SiMej C1l Ccl Zr

*1: RS and Rl! are bonded to each other to form a five-
membered ring.
5 Me: methyl; Et: ethyl; Ph: phenyl.



production. The graft quantity used herein neans the proportion of the
graft copolynerized nmonomer to 100 g of 25 the graft nodified copol ymer.
For exanple, in case that 1 g of the graft copol ynerized nonomer is
present in 100 g of the graft nodified copolymer, the graft quantity

I s defined as 1 % by weight. 29cording to this process, the

54 concentration of the graft nononmer in the conposition can be
properly adjusted. The copol yner ob&aln d by this process is referred
to as "partially graft-nodified a- X x ol efin/aromatic vinyl conpound
random copol yner". As a 5 matter oﬁgcourse 2a gBvepiamount of the graft
mononer may R12 g3 R?

R \O (1 -
1
(X Jg-= "
R14
R14 RG R15

Rl 5 RS Y

RL R2 RrR3 R6 R12 Rgl3 Rri4 RiS Y x1 x2 M

H H H H H H H H SiMe; Cl Cl 2Zr
CH; H H H H H H H SiMe; Cl Cl Zr
\ CH; H H H H H H H 8iPhy Cl Cl 2Zr
CH; CH3 H H H H H H SiMe; Cl Cl Zr
CH; H CHj H H H H H SiMe; €1 Cl zr
CH3 H CH3 CH3 H ' H H H SiMe; C1 Cl Zr
CH; H CHp*2 CHy*2 CHy *2 H H CHp*2 SiMe; Cl Cl Zr
CH3 H CH3 CH3 CH3 H H CH3 SiMe; Cl Cl zxr

*2: R3 and R!2, and RS and R!5 are bonded to each other to
form a five-memebered ring, respectively. '
5 Me: methyl; Ph: phenyl



be added to the a-ol ef

i n/aromatic vinyl

fromthe first to performgraft copol ynerization
obtained by this process is referred to as

a-ol efin/aromatic vinyl
adhesi ve resin conposition of the iBg@ention may

conpound

10

et hyl ene/ a-ol efi n copol yner and/ or an

conpound random

copol yner
The copol yner

"whol ly graft-nodified
random copol yner". The

further contain an

et hyl ene/ vi nyl acetate
ment i oned nodified copol yrer.

copolynmer, in addition to the above-

15 By the addition of the ethylgpe/ -ol efin copolyner to t he
nodi fi ed copol ymer, the nelt viscosit¥ ofXthe resulting adhesi ve
conposition of the invention can be de ﬁéhsed %c) R3 | nprove the

nol dability,
can be further
conposition to polyolefin

10

15

and the adhesi ogs properti
i mproved. pBes| des,

SNqf t ek
20 dhasi
be ak%e

retorting treatnent

Boperties of the

Rl R2 R3 R4 Y x1 x2 M
H H H H SiMe; Cl Cl Zr
H CH; H H SiMe; Cl Cl Zr
H CHy H CHs SiMe, Cl Cl Zr
H CH3 CH3; CH3 SiMe, Cl Cl 2zr
CH; CH3 H H SiMe; Cl Cl Zr
CH3. CH3' H CH3 SiMe; Cl Cl Zr
CH3 CH3 CH3 CH3 SiMe; Cl Cl Zr
Me: methyl.

Also employable in the invention are transition metal

compounds wherein zirconium is replaced with titanium or

hafnium in the above-mentioned compounds.

The transition metal compounds mentioned above are

used generally in the form of racemic modification as the

olefin polymerization catalyst component, but they can be

used also in the form of R type or S type.

The indene derivative ligands for the transition metal

compounds can be synthesized in accordance with ordinary

organic synthesis through, for example, the reaction route

described below.



By the addition of the ethylene/vinyl
nodi fi ed copolyner or to the nodified

acetate

copolynef to the
copol yner and the

et hyl ene/ a-ol efin copolynmer, the nelt 25 viscosity of the resulting
adhesi ve conposition of the i nvention can be decreased to inprove the

nol dability, and the adhesi on3properties after retorting treatnent can
be further inproved. 55
In further aspect OE?the invention, the graft nononer, is desirably
grafted on the §;0I= in/aromatic viny conpoundRr anBdm copol ymer in
such an amount tThs e grafs Ladbntity (weiRy i0) of the graft
monomer to the wha + R°CH=CR"-CA —— Rl
R5 or RS 2
. R e
R?CH=CR! COCCR! = CHR?
or
1
BR2CH-CH3R-CA -
R® o2 R?® g2
. pé R R4 R
\ S w — LI p-w
RS ' R®
RS OH RS
: R3 ' g2
R4
n-butyllithium O 1
: R
R3 Li*
R6
Cc-¥Y-C

R} g2 R? R3
R4 R4
(D)= = ”
RSK R®
R Y RS
wherein A, B, C are each halogen.

The transition metal compounds used in the invention
can be synthesized from these indene derivatives in
accordance with conventionally knowh processes, for

example, described in Japanese Patent Laid-Open Publication

No. 268307/1992 (corresponding to EP 485822).

In the present invention, a bridge type transition
10

metal compound (metallocene cdmpound) represented by the

following formula (C) is also employable.



5 adhesive resin conposition is in the range of 0.01 to 30 % by

wei ght, particularly 0.05 to 10 % by weight. The graft - gquantity used
herei n nmeans the wei ght proportion of the graft nmononer to 100 g of

t he whol e adhesive resin conmposition. 10 -

Et hyl ene/ a- ol efi n" copol yner 32 The ethylene/a-ol efin copolyner for
use in the I nvention is an ethyl ene/a-olefin copol yner obtained by
random copol yneri zi ng ethyl ene and gn a-ol efin and havi ng an et hyl ene
content of 45 to 95 % by noXi_ preferably 45 to 15 90 % by nol .

The et hyl ene/ a-ol efin copol yr%r Has a nelt. flowrate (ASTM D 1238,
conditions: E) of ustfally,0.1 ™ 501-9/103171 n, preferably 0.3 to 30
g/10 mn, a den§'4ty of uglal 0.85( tord. 900 g/ cnB, preferably 0.850

to 0.890 g/cnB, "age” a B 7/Crystal 'y ¥asured by X-ray diffractonetry)
of usually @ @) BORY 3 3 ess than 25 %
RG

In the formula (C), M, R, R2, R3, R%, RS and RS are
the same as described for those in the aforesaid formula
(B).

5 | Of R3, R%, R5 and RS, at least two groups including R3
are preferably alkyl groups, and it is more preferred that
R3 and R3, or R?® and R® are alkyl groups.. These alkyl
groups are preferably secondary or tertiary alkyl groups,
and may be substituted with halogen atéms or silicon-

10 containing groups. As the halogen atoms and the silicon-
containing groups, there can be mentiohed those
substituents as described for Rl and R2.

Of the groups R3, R4, R5 and RS, other groups than the
alkyl groups are each preferably hydrogen.

15 Examples of.the hydrocarbon groups of 1 to 20 carbon
atoms .include chain alkyl groups and cyclic alkyl groups,
such as met;hyl, ethyl, n-propyl, i-propyl, n-butyl, i- |
butyl, sec-butyl, tert-butyl, pentyl, héxyl, cyclohexyl,
heptyl, octyl, nonyl, dodecyl, eicosyl, norbornyl and

20 adamantyl; and arylalkyl groups, such as benzyl;
phenylethyl, phenylpropyl and.tolylmethyl. These groups

may contain a double bond or a triple bond.



The a-olefin used for formng the ethylene/a-olefin copolyner is an

a-olefin of 3 to 20 carbon atons, and exanpl es thereof include
propyl ene, 1-butene, 1-hexene, 4- 25 nmethyl-I|-pentene, 1-octene,

1- decene, 1l-tetradecene and 1- oct adecene. These a-olefins are used
singly or in conbi nati on of tw33r nore kinds.

56 The et hyl ene/ a-ol efin copol yner has a nelting point

(ASTM D 3418) of, usually not -hi r Lhan 100§ ertd C. 6
Et hyl ene/ vi nyl A FE gp%ﬁ}%grggg from R, Fhe %t y eﬁe/l\l}ﬂﬁy}l’eacet ate’

CoOL Y MnARE 1 i pehour (5o Ui IBRCeR WhihyasELe
Further,.thng other than the aromatic ring.
Examples of the halogen atoms are those described for
5 R! and R2.
X1, X2, Y and R’ are the same as described for those in
the aforesaid formula (B).
Listed below are examples of the metallocene compounds
\ (transition ﬁetal éompounds) repreéentea by the fbrmula
10 (o). |
rac-Dimethylsilvliene-bis (4, 7-dimethyl-1-
indenyl)zirconium dichloride,
rac—ﬁimethylsilylene—bis(2,4,7—trimeth&l—1—
indenyl)zirconium dichloride,
15 rac-Dimethylsilylene-bis (2,4, 6-trimethyl-1-
indenyl) zirconium dichloride;
rac—Dimethylsilylene—bis(2,5,6—triméthy1—l-
indenyl) zirconium dichloride, _ _
rac-Dimethylsilylene-bis(2,4,5, 6-tetramethyl-1-
20 indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2,4,5,6,7-pentamethyl-1-
indenyl)zirconium dichloride,
rac-Dimethylsilylene—bis(2—methyl-4-n-pfopyl-?—methyl—
1-indenyl) zirconium dichloridé,
25 rac-Dimethylsilylene-bis (4-i-propyl-7-methyl-1-
indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4-i-propyl-7-methyl-

1-indenyl) zirconium dichloride,



et hyl ene/ vinyl acetate copolynmer has a nelt flowrate (ASTM D 1238,
conditions: E) of usually 0.1 to 50 g/10 m n. preferably 0.3 to 30
g/10 mn. 10 The adhesi've resin conposition of the invention nmay
furthernore contain an ethyl ene polyner, a propyl ene pol ymer,

nodi fied products of these polyners34 tackifier, etc., in addition
to the graft-nodified a-olefin/aromatic Vi nyl conpound random

copol ynmer, the ethylene/a-al efi 15, .copol r ,and .t he et byl ene/vi nyl
acetate copol yné?® c,yD met%yql.51ly ene?bist? nyr{:.%értlh% grﬁgpr T8 meti!ly'i_

The ethyl ene Qﬂéﬁg;i zlerco?ﬁ%nL’qlgﬁﬁo'r']. ntlon s a honopol ynmer of
y

et hyl ene or a co ene an smal | amount of an a-olefin

and has an et hylr@@_mg{g 1Gf1 1%Qle_mrsthg,q_4n%t@11_@nq_ggb te than
100 % by nol, pref er any 5 to 100 % by nol. The e?g?/l ene
pol ymer hag & deRirylf)lzawdoiem A3BH1Bride,
5 rac~-Dimethylsilylene-bis (2-methyl-4-i-propyl-5-methyl-
1-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4, 6-di(i-propyl)-1-
indenyl)zirconium dichloride,
\ ' rac—Dimethylsilyiene—bis(2-methy1-4,6;di(i—propy1)-7—
10 meﬁhyl—l—indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4-i-butyl-7-methyl-
1-indenyl)zirconium dichloride,
rac~-Dimethylsilylene-bis(2-methyl-4-sec~-butyl-7-
methyl-l-indenyl)zirconium dichloride,
15 rac-Dimethylsilylene-bis (2-methyl-4, 6-di(sec-butyl)-1-
indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4-tert-butyl-7-
methyl-l-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4-cyclohexyl-7-
20 methyl-l-indenyl)zirconium dichloride, |
rac-Dimethylsilylene-bis (2-methyl-4-benzyl-7-methyl-1-
indenyl) zirconium dichloride, ‘
rac-Dimethylsilylene-bis(2-methyl-4-phenylethyl-7-
- methyl-l-indenyl)zirconium dichloride,
25 rac-Dimethylsilylene-bis(2-methyl-4-
phenyldichloromethyl—7-methyl—l—indenyl)zirgonium

dichloride,



1238, conditions: E) of usually 0.1 to 50 g/10 mn, preferably 0.3 to
30 g/10 mn, and a density of usually 25 0.900 to 0.980 g/cnB, preferably
- 0.920 to 0.970 g/cnB. The a-olefin used for form ng the ethyl ene
polynmer is an a-olefin of 3 to 20 carbon atons, and exanpl es thereof
57 - I ncl ude propyl ene, 1-buter®s 1-hexene, 4-nethyl-1-pentene,
1-octene, 1-decene, 1l-tetradecene and 1 oct adecene. These a-ol efins

The et hyi ene. pSARE R AR TSR R ok A1 - - BRPRRERYE Zar boxyl i o
acid or iHﬁaéﬁ?ilﬁﬂl é%n§?$yﬂy63ﬁfﬂh dichloride,
rac-Dimethylsilylene-bis (2-methyl-4~
trimethylsilylmethyl-7-methyl-1-indenyl) zirconium
5 dichloride,
rac-Dimethylsilylene-bis (2-methyl-4-
trimethylsiloxymethyl-7-methyl-1-indenyl)zirconium
dichloride,
'\ rac—Diethylsilylene-bisk2-methyl;4;i—propyl-7—methyl-
10 1-indenyl)zirconium dichloride,
rac-Di (i-propyl) silylene-bis (2-methyl-4-i-propyl-7-
methyl-l1-indenyl)zirconium dichloride,
rac—Di(n—butyl)silylene—bis(2—methjl-4—i—propyl-7—
methyl-1-indenyl) zirconium dichloride,
15 rac-Di (cyclohexyl)silylene-bis (2-methyl-4-i-propyl-7-
nmethyl-l-indenyl) zirconium dichloride,
raC<M¢thylphenylsilylene-bis(2-methyl—4-i—propy1-7—
methyl—l—indenyl)zirconiﬁm dichloride,
- rac—Diphenylsilylene-bis(2—methyl—4—i—pfopyl—7—methyl—
26 1-indenyl)zirconium dichloride,
rac-Diphenylsilylene-bis(2-methyl-4-di (i-propyl)-1-
indenyl) zirconium dichloride, |
rac-Di (p-tolyl)silylene-bis(2-methyl-4-i-propyl-7-
methyl-l-indenyl)zirconium dichloride,
25 rac-Di (p-chlorophenyl)silylene-bis (2-methyl-4-i-
propyl-7-methyl-1l-indenyl)zirconium dichloride,
rac—Dimethylsiiylene-bis(2-methy1—4-i—propyl—7-methyl-

1-indenyl) zirconium dibromide,



the unsaturated carboxylic acids and their derivatives are ' t he sane

as described above. For preparing the nodified et hyl ene pol yner,

vari ous known nethods are avail able. 10 When t he et hyl ene polyner is
added to the adhesive resin conposition, the adhesive strength of the
conposition can be inproved. 36 Propyl ene

pol ymer The propyl ene polynmer for use in the inventionis a 15
honopol ynmer of propylene o copol yer of propyl ene and an -ol efin,
and has a propy?@ﬁe%%%ﬁﬁ%%isg}yﬁ%#% ?h%ﬁg ‘9@@@ &y PIoRy Y%ﬂTqﬂﬁfiﬁore
than 100 %D I 0 % by nol . The

pr opyl ene %o%?ﬁ%#y%gé£%f¥¥§af¥fé%%égh g’(ASTN1D 20 1238, conditions: E) of

ﬁ;??!hé gbﬁn:O(%%gg%%HEEhpliﬁ%y%%&%%%ﬁfg?%¥%§h%%iﬁiﬁggﬁﬁggéi?ﬁﬁgt%%g-?err]C.
1-indenyl)zirconium methylchloride,
) rac-Dimethylsilylene-bis (2-methyl-4-i-propyl-7-methyl-
l-indenyl) zirconium-bis (methanesulfonato),
rac—Dime;hylsilylene—bis(2—methyl-4-i—propy1—7-methy1-
l—indenyl)zirconium—bis(p—phenylsplfinato),
l rac-Dimethylsilyiene-bié(2-methy1—3—methyl—4—i—propyl-
10 6-methyl-l-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2-ethyl-4-i-propyl-6-methyl-
1-indenyl) zirconium dichloride, and
rac-Dimethylsilylene-bis (2-phenyl-4-i-propyl-6-methyl-
1-indenyl) zirconium dichloride.
15 Also employable in the invention are transition metal
compounds wherein zifconium is replaced with titanium metal
or hafnium metal in the aBove-mentioned compounds .

The transition metal compounds mentioned above are

used generally in the form of racemic modification, but
20 they can be used also in the form of R type or S type.

The indene derivative ligands for the transition metal
cq@pounds can be synthesized in acpordance with ordinary
organic synthesis through, for example, the aforementioned
reaction route.

25 The transition metal compounds (metallocene compounds)
represented by the formula (C) can be synthesized from

these indene derivatives in accordance with conventionally



The a-olefin used for formng the propyl ene polyner is et hyl ene and an
a-olefin of 4 to 20 carbon atons, and 25 exanples thereof include

1- but ene, 1-hexene, 4-nethyl-1- pent ene, 1l-octene, 1-decene,
1-tetradecene and 1- oct adecene. These a-ol efins can be used singly or
in conbi nation of two or nore k3pds.

58 The propyl ene polymer may be nodified wth an

unsaturategqgarbox lic acid its derivative.
unsat ur at e Cf%s%ﬁsf'dsto% e]: ‘?W*%‘gn};ﬂ é:rapanesq I’r’@tﬁ‘ﬁe as
descri bed 390%?cgf ﬂqﬁﬁﬁgéﬂgbﬁrﬁ%'n§%§j6¥b19§b propyl ene pol yner, various

known met ho avai
In the present invention, a bridge type transition

metal compound (metallocene compound) représented by the
5 following formula (D) is also employable.
%2

1
N

R2 M R
! - r1 31\6)

Y : ... (D)
In the formula (D), M, R!, X1, X2 and Y are the same as
described for those in the aforesaid formula (B) or (C).
R! is preferably a hydrocarbon group, more preferably
10 a hydrocarbon group of 1 to 4 carbon atoms, e.g., methyl,
ethyl, propyl and butyl.
X! and X? are each preferably a halogen atom or a
hydrocar]:?on group of 1 to 20 carbon atoms.
R? is an aryl group of 6 to 16 carbon atoms, for
15 example, phenyl, o-naphthyl, B-naphthyl, anthracenyl ,
phenanthryl, pyrenyl, acenaphthyl, phenalenyl
(perinaphthenyl) or aceanthrylenyl. Of these, phenyl or
naphthyl is preferred. Thése aryl groups may be
substituted with halogen atéms, hydrocarbon groups of 1 to
20 20 carbon atoms or halogenated hydrdcarbon groups of 1 to

20 carbon atoms such as described for RL.



When the propyl ene polyner is added to the adhesive resin

conposition, the adhesive strength of the conposition can be

I mproved. Tackifier 10 The tackifier
i s added to the adhesive resin conposition to adjust nelt viscosity
of the conposition or to i mpr3ge hot tack properties and wetting
properti es. Exanpl es of the tackifiers favorably used incl ude

licycl i hyd d tacki f di.fi.ed , f
T5 Vhese rosi 2ot BRACHE e FoRBRR S0 EHS e % hatal  CPLTTY ©
resins, aroald et il d;%ﬁ%%%?ie“%on&%%&@}; Tepresen Q%Eir eygLresins of

allphatlc Co one aroma oW nofecur ar wei ght
styrene regifgal rene resins, alkylphenol resin, terpene resin and
coumar one- 20 |ndene resin. These tackifiers can be used singly or in

conbi nati on of #@-HimdtfA JiilRfene-bis (4-phenyl-1-indenyl)zirconium
5 dichloride,
rac-Dimethylsilylene-bis (2-methyl-4-phenyl-1-
indenyl)zirconium dichloride, _
rac-Dimethylsilylene-bis (2-methyl-4- (G-naphthyl) -1-
! indenyl) zirconium dichloride,
10 rac-Dimethylsilylene-bis (2-methyl-4- (B-naphthyl)-1-
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4- (l-anthracenyl)-1-
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4-(2-anthracenyl)-1-
15 indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4- (9-anthracenyl)-1-
indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4- (9-phenanthryl)-1-
indenyl) zirconium dichloride,
20 rac—Dimethylsilyleneibis(2¥méthyl—4—(p-fluorophenyl)—
1-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4-
(pentafluorcophenyl) -1-indenyl)zirconium dichloride,
rac—Dimethylsilylene—bis(2—methyl—4—(p—chlorophenyl)—
25. 1-indenyl)zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4- (m-chlorophenyl) -

1-indenyl)zirconium dichloride,



Bl ending ratio - The adhesive resin conposition of the invention
contains the graft-nodified a-olefin/aromatic vinyl 25 conpound random

copolymer as its major conponent, and conprises the graft-nodified
a-ol efin/aromatic vinyl conmpound random copol ynmer in an anmount of 1 to
100 parts by wei ght, preferabB® 1 to 80 parts by wei ght, nore
preferably 59 10 to 80 parts

vl ght - pr ef or ZaFy C30°E o 8Ty} Pl b B8P thethyLig Olo b bl P ) 1o 0
parts by wehglbnyM thrtBRium dicRI&¥i§e, that the total amount of the
nodi fi ed copol yner and _
rac-Dimethylsilylene-bis(2-methyl-4-(o,p-
dichlorophenyl)phenyl-l-indenyl)zirconium dichloride,
5 rac-Dimethylsilylene-bis(2-methyl-4- (p-bromophenyl)-1-
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis (2-methyl-4-(p-tolyl)-1-
indenyl) zirconium dichloride, _
‘ rac—Dimethylsilylene-bis(2—methy1—4—(m—toiyl)—1-
10 indenyl)zirconium dichloride,
rac~-Dimethylsilylene-bis(2-methyl-4-(o-tolyl)-1-
indenyl) zirconium dichlbride,
rac-DimethYlsilYlene-bis(2—methyl-4—(o,o'—
dimethylphenyl)—1—indenyl)zirconium dichloride,
15 rac-Dimethylsilylene-bis (2-methyl-4- (p-ethylphenyl)-1-
indenyl) zirconium dichloride, .
rac-Dimethylsilylene-bis (2-methyl-4-(p-i-
propylphenyl)-l-indenyl)zirconium dichloride,
‘rac-Dimethylsilylene-bis(2-methyl-4-~(p-benzylphenyl) -
20 1-indenyl)zirconium dichloride,
rac—Dimethylsilylene—bis(2—methyi—4—(p—biphenyl)-l-
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis(2-methyl-4-(m-biphenyl)-1-
indenyl) zirconium dichloride,
25 rac-Dimethylsilylene-bis (2-methyl-4-(p-
trimethylsilylphenyl)-l-indenyl)zirconium dichloride,
rac~-Dimethylsilylene~bis (2-methyl-4-~ (m-

trimethylsilylphenyl)-1-indenyl)zirconium dichloride,



5 the soft polynmer is 100 parts by weight. The soft polyner is,
for exanple, the ethyl enela- ol efin copol yner, the ethyl ene/vinyl
acetate copolymer or a m xture thereof. A preferred

enbodi ment of the adhesive resin 10 conposition of the invention is a
conposition conprising the no#Dfi ed copolynmer in an anmpbunt of 10 to
80 parts by wei ght and the ethyl ene/ a-ol efin copol yner and/or the

et hyl ene/ vi nyl t agtp%’l | 0 18 )f , 2 9Q _ parts by
wei ght, with th’g&cgr%%ﬁeso a%liﬁeeﬂ%]o%a;?r%gt}{rxfo% 259"1%& (hle copolyners is
100 parts fyadi O Y irconium dictR$cidd c exanpl es of such conpositions

I ncl ude: a conposition conprising the nodified copolyner in an

anount of 10 t -0 P PNs VBF Ddte-BIS{RIiNY1 A grerA -1~ parts by
wei ght, and the ethylene/a-olefin copolyner in an 20 amount of 20 to 90
parts by vinddtiyl yifesmiiny Alr-ilorilde,
5 rac-Dimethylsilylene-bis(2-phenyl-4-phenyl-1-
indenyl) zirconium dichloride,
rac-Dimethylsilylene-bis (2-n-propyl-4-phenyl-1-
indenyl)zirconium dichloride,
\ : rac-Dieth?lsilylene—bié(2—methyl-4—phenyl-1-
10 indenyl)zirconium dichloride,
rac-Di—(i—propyl)silylene—bis(2-methy1-44pheny1—l;
indenyl)zirconium dichloride,
rac—Di-(n—butyl)silylene—bis(2—me£hy1—4—phenyl-1-'
indenyl) zirconium dichloride,
15 rac-Dicyclohexylsilylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium dichloride,
rac-Methylphenylsilylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium dichloride,
rac-Diphenylsilylene-bis(2-methyl-4-phenyl-1-
20 indenyl)zirconium dichloride,
rac~-Di (p-tolyl)silylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium dichloride,
rac-Di (p-chlorophenyl)silylene-bis (2-methyl-4-phenyl-
l-indenyl) zirconium dichloride,
25 rac-Methylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium dichloride, |
rac—Ethylene—bis(2—methy1-4-pheny1—1-indenyl)Zircqnium.

dichloride,



parts by weight, with the proviso that the total amount of t he

copol ymers is 100 parts by weight; a conposition conprising the
nodi fi ed copol ynmer in an anount of 10 to 80 parts by weight,
preferably 30 to 80 25 parts by weight, and the ethylene/vinyl acetate
copol yner in an anount of 20 t@PO parts by weight, preferably 20 to
70 parts by weight, with the proviso that the total anount of the

G0 e i S en it RN A EHEEA i an
anount of ]'Oe‘%%ﬁg %?031%%091@ geferably 30 to 80 parts by

wei ght, the copo yneﬂ in an
rac-Dimethylstannylene-bis (2-methyl-4-phenyl-1-~

indenyl)zirconium dichloride,
5 rac-Dimethylsilylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium dibromide,
rac-Dimethylsilylene-bis (2-methyl-4-phenyl-1-
indenyl)zirconium dimethyl,
| rac-Dimethylsilylene-bis (2-methyl-4-phenyl-1-
10 indenyl)zirconium_methylchloride,
rac-Dimethylsilylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium chloride SO;Me, and
rac-Dimethylsilylene-bis (2-methyl-4-phenyl-1-
indenyl) zirconium chloride 0SO,Me. |
15 Also employable in the invention are transition metal
compounds wherein zirconium is replaced with titanium metal
or hafnium metal in the above-mentioned compounds.
The transition metal compounds represented by the
formula (D) can be prepared in accérdance with "Journal of
20 oOrganometallic Chem.", 288(1985), pp. 63-67, and European
Patent Publication No. 0,320,762 (specification and

examples), for example, in the following manner.

JHRaL,i —2—Y¥=2 _

2H,R2 + 2-butyl-Li

2-butyl-Li
HR2-Y-R3H

25 LiRa-Y-RaLi MC1,




anount of 5 to 60 parts by weight, preferably 10 to 50 5 parts by

wei ght, and the ethylene/vinyl acetate copol yner In an amount of 5 to
40 parts by weight, preferably 10 to 30 parts by weight, with the
provi so that the total anount of the copolyners is 100 parts by

wei ght . To the adhesi ved42esi n conposition of the invention, 10
t he et hyl ene polyner, the propyl ene pol yner, nodified products of

t hese polyners, the tacgkifier, etc_,my he added, in addition to the
modi fi ed copol ywer ,\t He™™ xi14 ethypénekéﬁolefin copol yner and the

et hyl ene/ vi nyl ce;d?gt “"‘tbﬁhﬁygﬁﬁ 15 When the et hyl ene pol yner
or its nodified pgéductcy s R d,\uﬁp anount of the ethyl ene polyner

or its nodified product is in the range of 0.1 to 50 parts by wei ght,
preferably 1 to 30 part sgdy hght, based on 100 parts by wei ght of
the total anmpunx?pi t@{rﬁkgxﬁgd copol yner, the
N 7N\,
R® X

wherein Z is Cl, Br, I or o-tosyl, and
HoR? is

2

5 H H
The transition metal compounds (D) are used generally
in the form of racemic modification, but they can be used
also in the form of R typé or S type.
In the present invention, a compound represented by

10 the foliowing formula (3) can be also employed as the

metallocene coﬁpound (b) .

LimM2z71, _ (3)
wherein, M2 is a metal of Group 4 or lanthénide series of
the periodic table;

15 Ll is a derivative of delocalization ® bond group and
imparts restraint geometrical shape to the metal M2 active
site; and

the Zl's are the same or different, and are each
independently hydrogen, halogen, a hydroqarbon group of 20
20 or less carbon, silicon or germanium atoms, a silyl group

or a germyl group.



20 ethylene/a-olefin copolynmer and the ethyl ene/vinyl acetate

copol yner. When the propyl ene polyner or its nodified product is
used, the anmount of the propylene polyner or its nodified product ‘i s
in the range of 0.1 to 50 parts by weight, 25 -preferably 1 to 30 parts by
wei ght, based on 100 parts by 4%i ght of the total anount of the
nodi fi ed copol yner, the et hyl ene/ a-ol efi n copol yner and the

o eI RERRE BaraldreBe Eovounds, (b apfuRRe: Fermsle | @ n
the range 9, 4.5 J 2% BokkuRss"eples oREEHERO ke 5 £b91ing

formula (4).

Wl_______ vl
Cp ———— M3 '
\ 1

(zH2 . (g

5 In the formula (4), M® is titanium, zirconium or
| .hafnium, and Z! is the same as above.

Cp is a cyclopentadienyl group, a substituted
cyclopentadienyl group or a derivative thereof, which is =.-
bonded to M3 in the n° bonding way.

10 Wl is oxygen, sulfur, boron,.an element of Group 14 of
the periodic table or a group céntaining any of these
elements.

V! is a ligand containing nitrogen, phosphorus, oxygen
or sulfur.

15 Wl and V! may form together a fused ring. Further, Cp
and W may form together a fused ring.

Examples of preferred groups indicated by Cp in the
formula (4) include a cyclopentadienyl group, an indenyl
group, a fluorenyl group and saturated derivatives of these

20 groups. These groups or derivatives form a ring together
with the metal atom (M3).

Each carbon atom in the cyclopentadienyl group may be
substituted or unsubstituted with the same or a different
group selected from the group consisting 6f hydrocarbyl

25 groups, substituted—hydrocarbyl groups wherein one or more



parts by weight, based on 100 parts by weight of the total ' anount of
the nodified copolyner, the ethylene/a-olefin 5 copol yner and the

et hyl ene/ vi nyl acetate copol yner. As descri bed above, the
adhesi ve resin conposition of t he invention contains the
graft-nodified a-olefin/aromatic 44 Vvinyl conmpound random copol yner as
Its essential conponent, and t he whol e adhesive resin conposition has

ft 10 it ti,0) of 0.01_to 30 % by \eight
or of or abl y. RO ARRR s, 3, ARLaigR bl % By aioRt Bl dapmy-
ferably Q Q. 1R )0 t le5s than 35 %
The adnes: vE R Hechilofl St it dill phemetartoft .| 1"

0Lt et A BUE PR 8050 b porsSARE MBI RRCpCl Ve
et hyl ene/ vi Rjtlements, 2Rl HaQ dgfeP It Rips . ThenC YFREYilonON te@N oRempi-@Pared by
5 the substituent groups may form together a fused ring
. system. The preferred hydrocarbyl and substituted
hydrocarbyl groups, which may be substituted for at least
one hydrogen atom in the cyclopentadienyl group, will
\ | contain.from 1 to 20 carbon atoms, and include straight and
10 branched aikyl groups, cyclic hydrocarbon groups, alkyl-
substituted cyclic hydrocarbon groups, aromatic groups and
alkyl—substi;uted aromatic groups. Examples of the
preferred organometalloid gfoups inciude_mono-, di- and
tri-substituted organometalloid groups of Group 14
15 elements, and each of the hydrocarbyl groups has 1 to 20
carbon atoms. Particular examples of the preferred
organometalloid groups include trimethylsilyl,
triethylsilyl, ethyldimethylsilyl, methyldiethylsilyl,
phenyldimethylsilyl, methyldiphenylsilyl, triphenvlsilyl,
20 triphenylgermyl and trimethylgermyl. .
Examples of the groups indicated by Z! in the formula
(4) include hydride, halo, alkyl, silyl, germyl, arvl,
amido, arvloxy, alkoxy, phosphido, sulfidb, acyl,
pseudohalido (e.g., cyanide, azido), acetylacetonato and
25 nmixtures thereof. The groups indicated by Z! may be the
same as or different from each other.
As the metallocene compound (b), the metallocene

compound represented by the formula (3) is particularly



vari ous known processes, for exanple, a process conprising 20 mxing the
conponents by a Henschel m xer, a V-type bl ender, a ribbon bl ender, a
tunbl i ng bl ender or the liKke, and a process conprising mxing the
conponents by the above m-xi ng devi ce, then nelt-kneading the m xture
by a single- screw extruder, a 4w n-screw extruder, a kneader, a
Banbury 25 mxer or the like, and granul ating or pulverizing the

kneadat e. To _the adhesjive resin c osition of, the invention

other vari oRESEEHRPLFCEXOB ER XL FERPIRES Y iBRfymerization activity
62 weatBeLhadsRL 28y 70k g BRLES! AdSe A s ANy 1R AN
resistance of the resulting molded product. The
metallocene compounds (b) mentioned above may be used
S5 singly or in combination of two or more.kinds.

The metallocene compound (b) for use in the invention
may be diluted with a hydrocarbon or a halogenated
hydrocarbon prior to use.

} Next, the organcaluminum oxy-gémpound (c) and the

10 ionizing ionic compound (d) used for forming the
metallocene cﬁmpound (a) are described. |

The organcaluminum oxy-compound (c) for use in the
invention may be aluminoxane conventionally known or a
benzene-insoluble organocaluminum oxy-compound exemplified

_15 in Japanese Patent Laid-Open Publication No. 78687/1990
(corresponding to USP 4990640, EP 360492B).

The aluminoxane is prepared by, for example, the
followiﬁg processes, and is generally recovered as a
hydcharbon solvent solution.

20 (1) An organocaluminum compound such as
trialkylaluminum is added to an aromatic hydrocarbon
solvent suspension of a compound containing adsorbed water
or a salt containing water of crystallization, e.g.,
magnesium chloride hydrate, copper sulfate hYdrate,

25 aluminum sulfate hydrate, nickel sulfate hydrate or cerous
chloride hydrate, to thereby allow the organoaluminum

compound to react with the adsorbed water or the water of



anticorrosion agent, can be added in addition to the above

conponents, within [imts not prejudicial to the object of t he
present invention. 5 The adhesive resin conposition of the

i nvention has excel | ent adhesive strength to pol yester resins,

pol ycarbonate resins, saponified olgdgin/vinyl acetate copol yners and
pol yolefins. Therefore, the conposition can be favorably used as an

adhesi ve betmee hese r esi 0 the adhesive_resin conposition is
used to cofby lzatlo?ﬂﬂ%ﬁlﬂ i@’Fﬁ?ﬁW‘ﬁan FoMPBOXANE, 28 1St h a

saponifie t te mer layer, the resulting -
| am nat e ﬂ%xs'on&%:é lléﬁlegas permeglt e%% é’%“tg-'ll Ce and is free from

separation of I@yprqwgﬁgp w¢5316%$£ﬁagkfﬁa&%rhgg aiiow%hlg'ngl egg%gent or

retorting treatnent. _ ami nate-accor ding
i nvention dét on an ASFHARAGmMInum compound such as trialkylaluminum

5 1in a medium such as benzene, tdluene, ethyl ether or
tetrahydrofuran, followed by récovering aluminoxane as its
aromatic hydrocarbon solvent solution.

(3) An organotin oxide such as dimethyltin oxide or
! dibutyltin oxide is éllowed to react with an organoéluminum

10 compound such as trialkylaluminum in a hydrocarbon medium
such as decane, benzene or toluene.

Examples of the ionizing ionic compounds (d) includes
Lewis acid, ionic compounds, borane compounds and carborane
compounds. These ionizing ionic compounds are described in

15 National Publications of international Patent No.
501950/1989 and No. 502036/1989, Japanese Patent Laid-Open
Publications No. 179005/1991, No. 179006/1991, No.
207703/1991 and No. 207704/1991, and U.S. Patent No.

5,321,106,

20 The Lewis acid which may be used as the ionizing ioﬁic
compound (d) is, for example, a compound represented by the
formula BR3 (each R is the same or different and is a
phenyl group which may have a substituent such as fluorine,
methyl or trifluoromethyl, or a fluorine atom). Examples

25 of such compounds include trifluoroboron, triphenylboron,
tris(4-fluorophenyl)boron, tris(3,5-difluorophenyl)boron,
tris(4-fluoromethylphenyl)boron and

tris (pentafluorophenyl)boron.



The | am nate of the invention conprises (1) a pol yester resin | ayer or
a polycarbonate resin layer, (11) 20 an adhesive |layer formed fromthe
above-descri bed adhesive resin conposition and (lI11) a saponified

ol ef i n/ vi nyl acet ate copol yner | ayer. The |l ayer (I) of the

| am nate according to the invegyion is a layer fornmed froma resin
selected froma 25 polyester resin and a pol ycarbonate resin

The polyester resin is, a polyester consisting of di hydr oxy ,conpound
units derived fFafh 3CRIRyeRBRGURG Wik may beyised af roeyiraiging units

derived froma dicarboxxlh& ] . .. 63
ionic compoun ) is a salt comprising a cationic compound

and an anionic compound. The anionic compound reacts with
the metallocene compound (b) to render the compound (b)

5 cationic and to form an ion pair, whereby the transition
metal cation seed is stabilized. Examples of such anions
include organoboron compound anion, organoarsenic compound
anion and organoaluminum compound anion. Preferable are

1 anions which are relativély bulky and stabilizé'the

10 transition metal cation seed. Examples of  the cations
include metallic cation, organometallic cation, carbonium
cation, tripium cation, oxonium cation, sulfonium cation,
phosphonium cation and ammonium cation. More specifically,
there can be mentioned triphenylcarbenium cation,

15 tributylammonium cation, N,N-dimethylammonium cation,
ferrocenium cation, etc.

Of these, preferable are the ionic compounds
containing a boron compound as the anionic compound, and
examples thereof include trialkyl-substituted ammonium

20 salts, N,N,-dialkylanilinium salts, dialkylammonium salts
and triarylphosphonium salts.

Examples of the trialkyl-substituted ammonium salts
include triethylammoniumtetra(phenyl)boron,
tripropylammoniumtetra (phenyl)boron, tri(n-

25 Dbutyl)ammoniumtetra (phenyl)boron and
trimethylammoniumtetra(p—tolyl)boron.

Examples of the N,N,-dialkylanilinium salts include

N,N-dimethylaniliniumtetra (phenyl)boron.



acid. The di hydroxy conmpound is selected fromaliphatic " glycols, such

as ethylene glycol, propylene glycol, 1,4- but anedi ol , neopentyl

gl ycol and hexanet hyl ene gl ycol; alicyclic glycols, such as

cycl ohexanedi net hanol ; aromati c 5 di hydr oxy conpounds, such as bi sphenol;
and m xtures t hereof. The dicarfgpxylic acid is selected fromaromatic
di carboxylic acids, such as terephthalic acid, isophthalic acid and

2, 6- napht hal enedi carboxylic acid; aliphatic di carboxylic acids, such
as oxalic acid, Bxayeilesc ofcitie dialkydiapimondeimd saddisadine ladied dar(a-
undecadi car boxyl.ic aci d; al i cyclic dicarboxylic acids, such as

hexahydr ot xSl ammeniuntesapdpepta fluanarhenyidlozrn #RE pol yester resin
may- be nodified with a,small amoynt f _a tri- or higher-val ent
pol yhydr ox P& xﬂwmﬁ@%% borot: as triol 15 or
Learbonyl 1 C oSty B Ehel 15 IR R sa1ce AN
5 triphenylphosphoniumtetra (phenyl)boron,
tri (methylphenyl)phosphoniumtetra (phenyl)boron and
tri (dimethylphenyl)phosphoniumtetra (phenyl)boron.
Also available as the ionic compounds are
\ triphenylcarbeniumtetrakis(pentafluoroﬁhenyl)bﬁrate, N, N-
10 dimethylaniliniumtetrakis (pentafluorophenyl)borate and
ferroceniumtetrakis (pentafluorophenyl)borate.
Examples of borane compounds which may be used as the
ionizing ionic cbmpound (d) include decaborane(l4);
salts of anions, such as bis[tri(n-
15 butyl)ammoniumlnonaborate and bis[tri (n-
butyl)ammonium]decaborate; and
salts of metallic borane anions, such as tri(n-
butyl)ammoniumbis(dodecahydridododecaborate)cobaltate(iII)
and bis(tri(n- '
20 butyl)ammonium]bis (dodecahydridododecaborate) -
nickelate(III).
Examples of the carborane compounds which may be used
as the ionizing ionic compound (d) include salts of anions,
such as 4-carbanonaborane(l4) and 1,3-
25 dicarbanonaborane(13); and
salts of metallic carborane anions, such as tri(n-
butyl)ammoniumbis (nonahydrido-1, 3-

dicarbanonaborate) cobaltate (III) and tri(n-



pol yest er

t erepht hal ate and a pol yet hyl ene
The pol ycarbonate resin includes various

20

copol ycar bonat es obt ai ned by causing a
wi t h phosgene or di phenyl carbfyate in a conventional manner. Exanples

of the
dlhydroxydlphen | met hane, 4{4 duﬂydroiighphenylethane

4,4' -

4,4 -

di hyd?

10

15

resins include polyethylene terephthal ate, pol ybut yl ene

| sopht hal at e/ t er epht hal at e copol yner.
pol ycar bonat es and
di hydr oxy conpound to react

di hydr oxy conpounds i nclude hydroqui none, resorcinol, 4,4'-

‘-‘IFPh"u

dlcar aun c

The ionizing ionic compounds (d) mentioned above can

be used singly or in combination of two or more kinds.

| The metallocene compound (a) used in the invention may
optionally coﬁtain the followiﬁg organoaluminum compound
(e), in addition to the above components.

The organoalumlnum compound (e) which is optionally
used is, for example, an organocaluminum compound
represented by the following formula (5):

(RS) pA1X3_p (5)
wherein R®é is a hydrocarbon group of 1 to 15 carbon atoms
{(preferably 1 to 4 carbon atoms), X is a halogen atom or
hydrogen, and n is 1 to 3.

The hydrocarbon group of 1 to'15 carbon atoms is, for

example, an alkyl group, a cycloalkyl group or an aryl

- group. Examples of such groups include methyl, ethyl, n-

20

25

propyl, isopropyl and isobutyl.

Examples of the organocaluminum compounds include:

trialkylaluminums, such as trimethylaluminum,
triethylaluminum, triisopropjlaluminum, tri-n-
butylaluminum, triisobutylaluminﬁm and tri-sec-
butylaluminum;

alkenylaluminums represented by the formula (i-
C4Hg) xAly (CsHig) 2 (wherein x, v and z are each a positive
number, and z 2 2x), such as isoprenylaluminum;

dialkylaluminum halides, such as dimethylaluminum

chloride and diisobutylaluminum chloride;

di hydr oxydi phenyl hept ane,
dro rpg§¥1rpg {fyyra 4, 4' - di hydr oxydi phenyl - 2, 2-

25



64 propane (bisphenol A), 4,4'-dihydroxy-3,3'-
di net hyl di phenyl -2, 2- pr opane, 4, 4'-di hydr oxy-3, 3" -
di phenyl di phenyl - 2, 2- propane, 4, 4" -
di hydr oxydi chl or odi phenyl -2, 2- propane, 4,4'- 5
di hydr oxydi phenyl - 1, 1- cycl opent ane cﬂ,4'-dihydroxydipheny|-
1, 1- cycl ohexane, 4,4'-dihydroxydipéenylnethylphenylnethane,
4, 4" - di hydr oxydi phenyl et hyl phenynet hane, 4,4'- .
di hydr oxydi phediplkylaiupingm bydrideset fudl, as, ¢iisobutylnlymimasmydi phenyl ,
2, 6-di hydr oxynapht hal ene, 4,4'- 10 di hydroxydi phenyl ether,
4,4'-dihy@N' P83 - di chl or odi phenyl ether and 4, 4'-di hydr oxy- 2, 5-
di et hoxypheny!l _ether O .these, . 4, 4' -di hydroxydi phenyl - . 2, 2-propane
(bi sphenol A) 9§a3%§98}P8&nH@C3&§8kldes'p%?ﬁ a%ﬁo#éﬁ%ghﬁﬁ%ﬁqﬁifqﬁy t he use
t her eof h%%t%é&gbggngnd;S mechani cal performance and transparency.

5 dialkylaluminum aryloxides, such as diethylaluminum

phenoxide.

Copolymerization of ethylene, the aromatic vinyl
compoqnd, and if desired, the_a—olefin of 3 to 20 carbon

‘ atéms may be carried out batchwise or éontinuously. When
10 the copolymerization is carried out continuously, the
metallocene catalyst (a) is used in the following

concentrétion.

The concentration of the metallocene compound (b) in
the polymerization system is in the range of usually

15 0.00005 to 1.0 mmol/liter (polymerization volume),
preferably 0.0001 to 0.5 mmol/liter.

The organocaluminum oxy-compound (c) is used in such an .
amount that the ratio of the aluminum atom in the
organoaluminum oxy-compound to the transition metal in the

20 nmetallocene compound (b) in the polymerization system,
Al/transition metal, is in the range of 0.1 to 10,000 to 1
to 5,000.

The ionizing ionic compound (d) is used in such an

amount that the molar ratio of the ioniziong ionic compound
25 (d) to the metallocene compound (b) in the polymerization

system (ionizing ionic compound (d)/metallocene compound

(b)) is in the range of 1.0 to 20, preferably 1 to 10.



For form ng the adhesive layer (I11) of the | am nate adcording to the

I nvention, the aforenenti oned adhesive resin conposition of the

i nvention is enployed. The layer (111) of the |am nate according
to the 20 invention is a layer forned froma saponified ol efin/vinyl
acetate copolyner. The saponified ggefin/vinyl acetate copol yner used
herein is a saponified copolynmer which is obt ai ned by saponi fying an
ol efin/vinyl acetate copolynﬁr having an qlefin content_of 15 to 60 %
by nol, pref er ey organosd “f“&n{%‘ G &ﬂ\d igaysgds aBofileRcaBi on degree

of not t han,50 9 r f er abl ot .l ess than 90 % When the
olefin coﬁFEWP }hﬁﬁ {he 5 ﬁ&éongﬁ% §§§bﬁ?§?€8a uminu@o o) yer s

al nost fr%%“Ip QR4 heymals ! SC%%OE»' 'g%nofsﬁ(%wglly 0 to 5 mmol/liter

(polymerization volume), preferably 0 to 2 mmol/liter.

5 The copolymerization reaction to prepare the o-
olefin/aromatic vinyl compound random copolymer is carried
out under the conditions of a temperature of usually -30 to
+250 °C, preferably 0 to 200 %:, and a pressure of usually

‘ more than b.and not more than 80 kg/cm? (gauge pressure)},
10 preferably more than 0 and not more than 50 kg/cm? (gauge
pressure) .
The reaction time (average residence time in case of
continuous copolymgrization) is in the range of usually 5
minutes to 3 hours, preferably 10 minutes to 1.5 hours,
15 though it varies depending on the reaction conditions such
as catalyst concentration and polymerization temperature.
In the preparation of the o-olefin/aromatic vinyl
compound random copolymer,-ethylene, the aromatic vinyl
compound and optionally the o-olefin of 3 to 20 carbon
20 atoms are fed to the polymerization system in such amounts
that the copolymer of aforesaid specific composition can be
obtained. In the copolymerization, a molecular weight
modifier such as hydrogen can-be used.

When ethylene, the aromatic vinyl compound and

25 optionally the oa-olefin of 3 to 20 carbon atoms are
copolymerized as described above, the a-olefin/aromatic
vinyl compound random copolymer is generally obtained as a

polymerization solution containing it. The polymerization



65 easy nelt-nol ding and has excellent stretchability, water

resi stance and gas perneation resistance. Wen the saponi fication
degree is not |ess than 50 % the copol yner has excel | ent gas

per meati on resistance. 5 Exanpl es of olefins to be copol ynerized
wi th vinyl acetate include et ene, propyl ene, 1-butene, 1-hexene,
4- net hyl -1 - pent ene, 1l-octene,” 1-decene, 1-tetradecene and 1-
octadecene. O these, ethylene is preferred fromthe vi ewpoi nts of

mechani cal snlrmrh i Enaftediin tay conmentionalrmanngy.naherebw the

I nvention can are nmet hod, co |5| | ti ng the pol yester
resin or tHE f’tffé) lﬂo%éf‘é‘%s‘f?ﬁ“p‘?‘ﬁgi i oa‘pc’osi tion and

t he saponi ol efin/vinyl acetate copolyner by separate

ext ruders, #ﬁﬁﬁﬁ themto a die of three-layer structure

In the present invention, the monomer grafted on the
5 a-olefin/aromatic vinyl compound random copolymer (referred
to as "graft monomer" hereinafter) is an unsaturated
carboxylic acid or its derivative. Examples of the
unsaturated carboxylic acids include acrylic acid,
’ mefhacrylic acid, maleic acid, fumaric acid and itaconic
10 acid. Examples of the derivatives of unsaturated
carboxylic acids include anhydrides, esters, amides, imides
and metallic salts of unsaturated carboxylic acids.
Particular ekamples thereof include maleic anhydride,
citraconic anhydride, itaconic¢c anhydride, methyl acrylate,
15 methyl methacrylate, ethyl acrylate, ethyl ﬁethacrylate,
butyl acrylate, butyl methacrylate, glycidyl acrylate, |
glycidyl methacrylate, monomethyl maleate, diethyl maleate,
monomethyl fumarate, dimethyl fumarate, monomethyl
itaconate, diethyl itaconate, écrylamide, methacrylamide,
20 maleic acid monoamide, maleic acid diamide, maleic acid N-
monoethylamide, maleic acid N,N—diethylam;de, maleic acid
N-monobutylamide, maleic acid N,N-dibutylamide, fumaric
acid monoamide, fumaric acid diamide, fumaric acid N-
monoethylamide, fumaric acid N,N-diethylamide, fumaric acid
25 N-moncbutylamide, fumaric acid N,N—dibutylamide; maleimide,
N-butyl maleimide, N-phenyl maleimide, sodium acrylate,

sodium methacrylate, potassium acrylate and potassium



15 and co-extruding themin such a manner that the |ayer of t he
adhesi ve resin conposition becones an internediate . layer (co-extrusion
met hod), or a nethod conprising . bef orehand form ng a | ayer of the

pol yester resin or the pol ycarbonate resin and a | ayer of the
saponified 20 olefin/vinyl acetalgg copolymer and then nelt-extruding the
adhesi ve resin conposition between~“those | ayers (sandw ch | am nati ng
met hod). OF these, the co-extrusion method is preferred fromthe

vi ewpoi nt MthaGryiliaddi-naPLs thengraftTRenomerse omaketasanpydmidedis ncl udes a

T-die nethodfysé% a flat ég die and an inflation nmethod using a circular
die. As &h&Erer | 8PdP¥Cany of a single-manifold type and a multi-
mant f ol d_type gach kel BgBkACkoRINmks 13484 LAOLE: che' ol Ne i nflation

S Is avaifabl'e.

met hod, any of known dye
olefin/aromatic vinyl compound random copolymer with the
S5 graft monomer to prepare a modified copolymer, various
known methods are available. For example, the d- |
olefin/aromatic vinyl compound random copolymer and the
graft monomer are heated at a high temperature together
\ - with or without a radical initiator in the presence or
10 absence of a solvent to perform graft copolymerization. 1In
the graft copolymérization reaction, other wvinyl monomers
such as styrene may be allowed to be present in the system.
In order to prepare a partially or wholly graft
modified a—olefin/arqmatic.vinyl compound random copolymer
15 having a graft quantity (graft ratio) of 0.0l to 30 % by
weight, a process comprising the steps of initially
preparing a graft-modified a-olefin/aromatic vinyl compound
random copolymer having a high graft ratio and then adding
an unmodified a—olefin/aromatic_vinyl compound random
20 copolymer to the graft;modified o-olefin/aromatic vinyl
compound random.copolymer to adjust the graft ratio is
preferably used from the viewpoint of industrial
production. The graft quantity used herein means the
proportion of the graft copolymerized monomer to 100 g of
25 the graft modified copolymer. For example, in case that 1
g of the graft copolymerized monomer is present in 100 g of
the graft modified copolymer, the graft quantity is defined

as 1 % by weight. According to this process, the



66 The thickness of each layer of the lamnate is

appropriately determ ned according to the use application. When t he
|am nate is used as a sheet or a film it is preferable that the
pol yester resin layer (lI) or the 5 polycarbonate resin layer (I) has a
t hi ckness of about 0.02 to 5|§3 t he adhesive layer (l11) has a

t hi ckness of about 0.01 to 1 “nm the saponified ethyl ene/vinyl
acetate copol yner er (I1l') has a thickness of about 0.01 to 1
mm 10 concmnaé;mqmapéy &her grafiy BAnCBETNAR bbeacommt@omMg

such a structure that the | ayer each side, e.g.,

ded
structure & prPRenLY @Ad FﬁﬁQ?ﬂi)/@%? CBng§heg °gE§H¥ﬁ§t€Yh5§+%g such a
structure EQ% é%spQEyQEEE&Q d@%%ra's"partlally graft-modified o~

olefin/aromatic vinyl compound random copolymer". As a
5 matter of course, a given amount of the graft monomer may
be added to the o-olefin/aromatic vinyl compound random
copolymer from the fifst to perform graft copolymerization.
~ The copolymer obtained by this process is referred to as
l “wﬁolly graft-modified a-olefin/aromatic vinyl compound

10 random copolymer".

The adhesive resin composition of the invention may
further contain an ethylene/c-olefin copolymer and/or an
ethylene/vinyl acetate copolymer, in addition to the above-
mentiqned modified copolymer.

15 By the addition of the ethylene/a-olefin copolymer to
the modified copolymer, the melt viscosity of the resulting
adhesive composition of the invention can be decreased to
improve the moldability, and the adhesion properties after
retorting treatment can be further improved. Besides,.the

20 adhesion properties of the composition to polyolefins can
be also improved.

By the addition of the ethylene/vinyl acetate
copolymer to the modified copolymer or to the modified
copolymer and the ethylene/o-olefin copolymer, the melt

25 viscosity of the resulting adhesive composition of the
invention can be decreased to improve the moldability, and
the adhesion properties after retorting treatment can be

further improved.

a



further provided, e.g., a structure of polypropylene 15

layer/ (L1)/(111)/(11)/ (1) or a structure of polyethyl ene

Layer/ (1) /(1LY (L) (1). EFFECT OF THE

| NVENTI ON The adhesive resin conposition of the invention has 20
excel | ent adhesi on properties and Qfgt resi st ance. Therefore, when the
conposition is used as an adhesive 10 conbi ne the pol yester resin

| ayer (I) or the polycarbonate resin layer (1) with the saponified

IoI efin/vinyl ackdfurther aspeatymi thednvention Hde Frafy mongmen he
ayer (111, 5, be firni d g Lon e
(1 e o A NS YR e e v

Lemer at urg condld . i sHe a5 bhosed Ll L 'dddihe enad A Glec”

quantity (weight ratio) of‘the graft monomer to the whole

5 adhesive resin composition is in the range of 0.01 to 30 %
by weight, particularly 0.05 to 10 % by weight. The graft
quantity used herein means the weight proportion of the
graft monomer to 100 g of the whole adhesive resin

‘ _ composition.
10 Ethvlene/a-olefin copolvmer

The ethylene/0-olefin copolymer for use in the
invention is an ethylene/o-olefin copolymer obtained by
random copolymerizing ethylene and an o-olefin and having
an ethylene content of 45 to 95 % by mol, preferably 45 to

15 90 % by mol. _

The ethylene/0-olefin copolymer ﬁas a melt flow rate
(ASTM D 1238, conditions: E) of usually 0.1 to 50 g/10 min,
preferably 0.3 to 30 g/10 min, a density of usually 0.850
to 0.900 g/cm?, preferably 0.850 to 0.890 g/cm?®, and a

20 crystallinity (measured by X-ray diffractometry) of usually

less than 30 %, preferably less than 25 %.

The o-olefin used for forming the ethylene/a-olefin
copolymer is an a-olefin of 3 to 20 carbon atoms, and
examples thereof include propylene, l-butene, l-hexene, 4-

25 nmethyl-l-pentene, l-octene, 1l-decene, l—tetradeéene and 1-

octadecene. These 0-olefins are used singly or in

combination of two or more kinds.



67 strength satisfactory in the practical use can be mai nt ai ned

even at ordinary tenperature after the high- tenperature treatnent.
The | am nate of the invention consisting of the |ayer 5 (1), the layer
(I'r) and the layer (Ill) is very advant ageous as a retort packagi ng
material or a hot fill packa§tpg mat eri al because of |ow perneability
to gases such as oxygen. 1 EXAMPLE
The present invention is further described with reference to the

fol | ow ng exanpmhes ethyflene/skrolledihecopolymepnbhésuadmébaing hpoimvention is

in no way limted to those
(ASTM D 3418) of usually not higher than 100 °C.

Ethvlene/vinyl acetate copolymer
The ethylene/vinyl acetate copolymer for use in the

5 invention desirably has a vinyl acetate content of 5 to 40
% by weight, preferablf 10 to 35 % by weight. Further, the
ethylene/vinyl acetate copolymer has a melt flow rate (ASTM
Dl1238, conditions: E) of usually 0.1 to 50 g/10 min,l
preferably 0.3 to 30 g/10 min. |

10 The adhesive resin composition of the invention may

furthermore contain an ethylene polymer, a propylene

polymer, modified products of these polymers, a tackifier,

etc., in addition to the graft-modified a-olefin/aromatic
vinyl compound random copolymer, the ethylene/ct-olefin
15 copolymer and the ethylene/vinyl acetate copolymer.
E ene 1 r
The ethylene polymer for use in the invention is a
homopolymer of ethylene or a copolymer of ethylene and a
small amount of an t-olefin, and has an ethylene content of
20 more than 90 % by mol and not more than 100 % by mol,
preferably 95 to 100 % by mol.
The ethylene polymer hés_a melt flow rate (ASTM D
1238, condiﬁions: E) of usually 0.1 to 50 g/10 min,
preferably 0.3 to. 30 g/10 min, and a density of usually
25 0.900 to 0.980 g/cm3, preferably 0.920 to 0.970 g/cm3.

The o-olefin used for forming the ethylene polymer is

an o-olefin of 3 to 20 carbon atoms, and examples thereof



exanples. 15 In the foll oW ng exanples, crystallinity and density
wer e nmeasured by the bel ow descri bed net hods. Preparation of sanple
The conposition was heated at 180 [err]C for 10 m nutes by nmeans of a
hot press and then rapidly cooled by neans of a 20 <cooling press (water

cooling) to prepare a sanple. é§7ystallinity The
crystallinity of the sanple prepar above was measured by X-ray

diffractonptrfh Density 25 The density of the sanple prepared
above was includgmnapianent Ldutene), Clojegendi cdrnetbyldérpenyene,

det er m nat_ on. reparation 1 °
l-octene, 1-A2cé%e, l-tetradecene and l-octadecene. These

a-olefins can be used singly or in combination of two or
more kinds.

5 The ethylene polymer may be_mddified with an
unsaturated carboxylic acid or its derivative. Examples of
the unsaturated carboxylic acids and their derivatives are
‘the same as described above. For preparing the modified

\ ethylene polymer, various knoﬁn methods-are availéble.

10 When the ethylene polymer is added to the adhesive
resin composition, the adhesive strength of.the composition
can be improved.

T el olvme
The propylene polymer for use in the invention is a

15 homopolymer of propylene or a copolymer of propylene and an
o-olefin, and has a propylene content of more than 55 % by
mol and not more than 100 % by mol, preferably 80 to 100 %
by mol.

The propylene polymer has é melt flow rate (ASTM D

20 1238, conditions: E) of usually 0.1 to 50 g/10 min,

preferably 0.3 to 30 g/10 min, aﬁd a melting point (Tm) of
| 110 to 165 °C, preferably 120 to 165 °C.
The.a—Qlefin used for forming the propylene polymer is

ethylene and an 0-olefin of 4 to 20 carbon atoms, and

25 examples thereof include l-butene, l-hexene, 4-methyl-1-

pentene, l-octene, l-decene, 1l-tetradecene and 1-

octadecene. These 0-olefins can be used singly or in

combination of two or more kinds.



68 Preparati on of ethyl ene/styrene-random copol yner _ - A
1-liter glass reactor equipped with a cooling tube. and a stirrer was
t hor oughly purged with nitrogen and then charged with 645 m of
toluene and 35 m of styrene. Then, 5 ethylene was added with stirring to
gi ve a saturated solution. Thgyeafter, the systemwas heated to 35
[err]C, and 4.5 mmol of nethylal um noxane (10 wt % tol uene sol ution,
avai | able from Tosoh Aquzo K K_ ) and 0.045 mmol of (t- ~ butyl am de)

di net hyl (tetr k6t RFPPYALRE- Dpdvessnmadi beympddifiedewith ani t ani um

di chloride (0,01 | toluene solution) were . added. Then, ethylene
was cont i GEiyated S§ATeOKYedCr &fdd or itgt degdvREiveer/ Bramplesr o5r m

polynerIZ%BEOGn%%tﬁga &q grgg&yggc acids and their derivatives are

the same as described above. For preparing the modified
S propylene polymer, various known methods are available.
When the propylene polymer is added to the adhesive
' resin composition, the adhesive strength of the composition
_ can be improved. -
! _ ifier
10 The tackifier is added to the adhesive resin
composition to adjust melt viscosity of the composition or
to improve hot tack properties and wetting properties.
Examples of the tackifiers favorably used include alicyclic
hydrogénated tackifiers, rosins, modified rosins, esters of
15 these rosins, aliphatic petroleum resins, alicyclic
petroleum resins, aromatic petroleum resins, copolymer
petroleum resins of aliphatic component and aromatic
component, low—molecular_weight styrene resins, isoprene
resins, alkylphenol resin, terpene resin and coumarone-
20 indene resin. These tackifiers can be used singly or in
combination of two or more kinds.
Blending ratio

The adhesive resin composition of the invention

contains the graft-modified a-olefin/aromatic vinyl

25 compound random copolymer as its major component, and
comprises the graft-modified a-olefin/aromatic vinyl
compound random copolymer in an amount of 1 to 100 parts by

wgight, preferably 1 to 80 parts by weight, more preferably




mnutes. After the polymerization was conpleted, 250 m of I sobut yl
al cohol and 10 m of hydrochloric acid were added 15 and the m xture was

stirred at 80 [err]C for 30 minutes. The reaction sol ution cont ai ni ng
i sobutyl al cohol was transferred into a separatory funnel, washed
twice with 250 m of water, a@b separated into oil phase and wat er
phase. Then, the oil phase mas added to 3 liters of nethanol to 20
precipitate a po The po precipitated_was vacuum dried at
130 [err] @& g ﬁgmﬁ@ 1234 G\fﬁ -aﬁné]t FWIS@lf@/ pojyees in anr amguntcopol ymer
(referred to as "ESCL" hereinafter) t he obt ai ned ESC1, the nol ar

rati o of é"tjhﬁ é’ﬁ’e 9095’1% Welg%s P@'Gﬁf(?aloéﬁfhﬁloeﬁ@/ 99y ParEs. bYhe ESCL
nad a0 I LIE 2 AL U SRR SRR Bt (771
proviso that the total amount of the modified copolymer and
S the soft polymer is 100 parts by weight.
The soft polymer is, for example, the ethylene/o-
olefin copolymer, the ethylene/vinyl acetate copolymer or a
mixture thereof.
| A preferred embodiment of the adhesive resin
10 composition of the invention is a composition comprising
the modified copolymer in an amount of 10 to 80 parts by
weight and the ethylene/d-olefin copolymer and/or the
ethylene/vinyl acetate copolymer in an amount of 20 to 90
parts by weight, with the proviso that the total amount of
15 the copolymers is 100 parts by weight.
Specific examples of sdch compositions include:
a composition comprising the modified copolymer in an
amount of 10 to 80 barts by weight, preferably 30 to 80
parts by weight, and the eﬁhylene/a-olefin copolymér in an
20 amount of 20 to 90 parts by weight, preferably 20 to 70
parts by weight, with the proviso that the total amount of
the copolymers is 100 parts by weight;
a composition comprising the modified copolymer in an
amount of 10 to 80 parts by weight, preferably 30 to 80
25 parts by weight, and the ethylene/vinyl acetate copolymer
in an amount of 20 to 90 parts by weight, preferably 20 to
70 parts by weight, with the proviso that the total amount

of the copolymers is 100 parts by weight; and



69 A 1-liter glass autoclave was thoroughly purged with
nitrogen and then charged with 190 m of toluene and 30 g _ of the
ESC1. The m xture was heated to 140 [err]C with stirring. In a
different container, 5.3 g of maleic 5 anhydride and 6.9 g of dicunyl
per oxi de were dissolved in 4@t of toluene to prepare a solution.
The sol ution was dropwi se added to the autoclave at the uniformrate
over a peri od of 3 D5 hours, and the mxture in the_ autoclave was

stirred for 30 %iGRARRSiHAM @%%\H@emfﬂe@ncwn&m@c ineaperature
ves conp! RAE (R Lt Gl S By WELOHT. DhSTesAPLE, S9nER, B6he react ] on
sol ution W@ér@QQSﬁ‘&éidhﬂjtéﬂe(gthylene/a—olefln copolymer in an

amount of 5 to 60 parts by weight, preferably 10 to 50

5 parts by weight, and the ethYlene/vinyl acetate copolymer

in an amount of 5 to 40 parts by weight, preferably 10 to

30 parts by weight, with the proviso that the total amount

of the copolymers is.100 parts by weight.

‘ To the adhesive resin compoéition of the invention,

10 the ethylene polymer, the propylene polymer, modified
products of these polymers, the tackifier, etc. may be
added( in addition to the modified copolymer, the
ethylene/a-olefin copolymer and the.ethylene/vinyl acetate
copolymer. _

15 When the ethylene polymer or its modified product is
used, the amount of the ethylene polymer or its modified
product is in the range of 0.1 to 50 parts by weight,
preferably 1 to 30 parts by weight, based on 100 parts by
weight of the total amount of the modified copolymer, the

20 ethylene/a-olefin copolymer and the ethylehe/vinyl acetate
copolymer.

When the propylene polymer or its modified product is
used, the amount of the propylene polymer or its modified
product is in the range of 0.1 to 50 parts by weight,

25 preferably 1 to 30 parts by weight, based on 100 parts by
weight of the total amount of the modified copolymer, the

ethylene/a-olefin copolymer and the ethylene/vinyl acetate

copolymer.



met hanol to precipitate a polynmer. The pol yner precipitated was
washed with 1 liter of acetone and vacuum 15 dried at 130 [err]C for 12
hours, to obtain a graft-nodified product of ESCl (referred to as
"MAH ESC1" hereinafter). In the obtained MAH-ESC1, the graft quantity
(graft ratio) of maleic anhyd@tfe was 2.2 % by weight. The MAH ESC1
had an intrinsic viscosity [err as neasured in decalin at 135 20

err]C, of 2.0 dl/g. . Preparation 2 Preparati on of
gthy}ene/styre &1 AemtasHs ﬁ%ﬂﬁ'ls used, thepameuny| hersefr éaeinandom

| ymer referred,t a "ESC2" hereinafter) was obtained in the
ggﬁg %/anné"&‘ea ange S gr (‘-f‘ﬁ?arzz?t PEELE, ngy@&ghphapr(ag:'erably SpEeyl2ani de)

dimet hy! CLehePBe) U1 sl opeaLadiandl) 1 Laten: or (AL EDLY
amount of the modified copolymer, the ethylene/a-olefin
S copolymer and the ethyléne/vinyl acetate copolymer.

As described above, the adhesive resin composition of
the inventign contains the graft-modified da-olefin/aromatic
vinyl compound random copolymer ashits essential component,

‘ ' and the whole adhesive resin composition'has a graft
10 quantity (ratio) of usually 0.01 to 30 % by weight,
preferably 0.05 to 10 % by weight, MFR of 0.1 to 50 g/10
min, preferably 0.2 to 40 g/10 min, énd a crystallinity of
less than 35 %. "

The adhesive resin composition of the invention

15 ‘comprises the graft-modified a-élefin/aromatic vinyl
compound random copolymer, or furthér contains the
ethylene/a-olefin copolymer and/or the ethylene/vinyl
acetate copolymer. The composition can be prepared by
various known processes, for exaﬁple, a process comprising

20 nmixing the components by a Henschel mixer, a V-type
blender, a ribbon blender, a tumbling blender or the like,
and a proéess comprising mixing the components by the above
mixing device, then melt-kneading the mixture by a single-
screw extruder, a twin-screw extruder, a kneader, a Banbury

25 mixer or the like, and granulating or pulverizing the
kneadate. |

To the adhesive resin composition of the invention,

other various additives, such as heat stabilizer,



70 bi s(i ndenyl ) zirconiumdichloride. In the obtained ESC2, t he
nolar ratio of ethylene to styrene was 88/12 (ethyl ene/ styrene). The

ESC2 had an intrinsic viscosity [err] as neasured in decalin at 135
[err]C, of 1.8 dl/g. 5 Gaft nodification of ESC2

G aft nodification was carried out§z1the sanme nmanner as in
Preparation 1, except that the copol'ymer (ESC2) prepared above was
used in place of the ESCL, to obtain a graft-nmodi fied product of ESC2
(ref erred WeptderipgHstobdlizey, patdstaticr pgentn plemebtai dye kAH ESC2,
the graft quantit , (graft ratio) of nuleic anhydride was 2.0 % by
weight. T ticorrosion agent, can be added in addition to the above
components, within limits:not prejudicial to the object of
the present invention.
5 The adhesive resin composition of the invention has
excellent adhesive strength to polyester resins,
polycarbonate resins, saponified olefin/vinyl acetate
copolymers and polyolefins. 'Therefore, the composition can
* be-faVOrably used as an adhesive betﬁeen these resins. If
10 the adhesive resin composition is used to combine a
polycarbonate layer or a'golyester layer with a saponified
ethylene/vinyl acetate coﬁﬁlymer_layer, the resulting
laminate has excellent gaé permeation resistance and is
free from separation of layers even when subjected to hot
15 £illing treatment or retoéting treatment. |
Next, the laminate according to the invention is
described. |
The laﬁinate of the invention comprises (I) a
poljester resin layer or a polycarbonate resin layer, (II)
20 an adhesive layer formed from the above-described adhesive
resin composition and (III) a saponified olefin/vinyl
acetate copolymer laver.
The layer (I) of the laminate according to the
invention is a layer formed from a resin selected from a
25 ©polyester resin and a polycarbonate resin.
The polyester resin is a polyester consisting of

dihydroxy compound units derived from a dihydroxy compound

and dicarboxylic acid units derived from a dicarboxylic




MAH- ESC2 had an intrinsic viscosity [err] as neasured in ' decalin at
135 [err]C, of 1.8 dl/g. 15 Exanple 1 The MAH ESCl prepared
in Preparation 1, polycarbonate ' (trade nane: Teijin Panlite L-1250,
available fromTeijin Kasei K. K., referred to as PC' hereinafter), a
saponi fi ed et hyl ene/ vi nyl ac te copolymer (MFR 1.3 ¢/10 nmin, 20
density: 1.19 g/cnB, ethylene cont : 32 % by nol, trade namne:
Kuraray Eval EP-F, available from Kuraray Co., Ltd., referred to as
"EVOH' heratidf t e¥he adithysbiorer ipommennd dsdselected fxem aliphakioo21l,
Mtsui Chemcals, Inc., referred to as "PE" hereinafter) were used to
gr.epare a Q‘]f-]ﬂ@;l%yeﬁu@he%ﬁ ethylengi@lvaad f BHOBMLEec SAYCP; oni!‘l‘

tructure of sheet: PC MAH ESCl/ EVOH_MAH- '

each | ayerblé‘f%ﬁl?"]ﬁﬁ]r' qepeRey) 5 glgsol anciE %ce:]:'c/arpn%thylene glyc;)r .|;Cknes_s_ of

alicyclic glycols, such as cyclohexanedimethanol; aromatic
5 dihydroxy.compounds, such as bisphenol; and mixtures
thereof. The dicarboxylic acid is selected fiom aromatic
dicarboxylic acids, such as terephthalic acid, isophthalid
acid and 2,6—naphthalenedicarboxylic acid; aliphatic
\ dicarboxylic acids, such as oxalic acid, succinic acid,

10 adipic acid, sebacic acid and undecadicarboxylic acid;
alicyclic dicérboxylic acids, such as hexahydroterephthalic
acid; and mixtures thereof. The polyester resin may be
modified with a small amount of a tri- or higher-valent
polyhydroxy compound or polycarboxylic'acid, such as triol

15 or tricarboxylic acid, as far as the modified product
exhibits thermoplasticity. Exémples of the thermoplastic
polYester resins include polyethylene terephthalate,
polybutylene terephthalate and a polyethylene
isophthalate/tereﬁhthalate copolymer.

20 The polycarbonate resin includes various
polycarbonates and copolycafbonates obtained by causing a
dihydroxy compound to react with phosgene or diphenyl
carbonate in a conventional manner. Examples of the
dihydroxy compounds include hydroguinone, resorcinol, 4,4'-

25 dihydroxydiphenylmethane, 4,4'-dihydroxydiphenylethane,
4,4'-dihydroxydiphenyl-n-butane, 4,4'-
dihydroxydiphenylheptane, 4,4'-
dihydroxydiphenylphenylmethane, 4,4'-dihydroxydiphenyl-2,2-



Ext r uder: 71 ’ ' Ext r uder

having a diameter of 40 nm 280 [err]C (for PC) _ Extruder having a
di aneter of 30 mm 250 [err]C (for MAH ESC1) Ext ruder
having a diameter of 30 nm 210 [err]C (for EVOH) 5 Ext ruder
having a dianeter of 40 nm 230 [erg4C (for PE) The five-1layer
sheet obtai ned above was subjected to T-peel test to neasure

interlam nar strength (FPC_ g/15 m .. between_the PC |ayer and the
MAH- ESCL |mara¢1d(qmsphm3e?¢)amm'34 WY PEVOT g/ 15 ) between t he

EVCH 10 LaYer a0 S M PG Larer, Y Opl A SRg Y, s of @
diphenyldiphenyl-2, 2-propane, 4,4'-
dihydroxydichlorodiphenyl-2,2-propane, 4,4'-

5 dihydroxydiphenyl-1,l-cyclopentane, 4,4'-dihydroxydiphenyl-
1, l-cyclohexane, 4, 4'-dihydroxydiphenylmethylphenylmethane,
4, 4'-dihydroxydiphenylethylphenymethane, 4,4'-
dihydroxydiphenyl-2,2,2-trichloro-1,1l-ethane, 2,2'-
| aihydroxydiphenyl, 2,6-dihydroxynaphthalene, 4,4'-

10 dihydroxydiphenyl ether, 4,4'-dihydroxy-3,3'-
dichlorodiphenyl ether and 4,4'-dihydroxy-2,5-
diethoxyphenyl ether. ' Of these, 4,4'-dihydroxydiphenyl -
2,2-propane (bisphenol A) is preferred'becaUSe
polycarbonate obtained by the use thereof has excellent

15 mechanical performance and transparency.

For forming the adhesiVe layer (II) of the laminate
according to the invention, the aforementioned adhesive
resin composition of the invention is employed.

The layer (III) of the laminate according to the

20 invention is a layer formed from a saponified olefin/vinyl
acetate copolymer. The saponified 6lefin/vinyl acetate
copolymer used herein is a saponified copolymer which is
obtained by saponifying an olefin/vinyl acetate copolymer
having an olefin content of 15 to 60 % by mol, preferably

25 25 to 50 % by mol, and has a saponification degfee of not
less than 50 %, preferably not léss than 9§ %. When the

- olefin content is in the above range, the saponified

copolymer is almost free from thermal decomposition, shows



temperature of 23 [err]C or 80 [err]C and a peel rate of 300 n m n

Further, the sheet was subjected to retorting treatnent at 131 [err]C
for 30 m nutes. Then, T-peel test was carried out under the sane
conditions as above. The 15 results are set forth in Table 1

Next, the MAH ESCL, EVOH pol yethyggne terephthal ate (obt ai ned by
adding a crystallization accelerator to J35 of Mtsui Pet K K
referred to as "PET" hereinafter) and PE were used to prepare a
five-| ayePaskieBeltinfelding 28d| BaFngxceblepkdstrehshability, watexrycture
of sheet: PEJ/ MAH ESC1/ EVOH MAH- ESC]/ PE Takckness of each | ayer

([err]n): ¥86+8BABERSBRGoIas permeatien, rggistance. en §Qeruder having a
Gl oot 1 ghod8s 2Bl Seh o 157 nfE ) o Oenap i) B ALt
has excellent gas permeatioﬁ resistance.

5 Examples of olefins to be copolymerized with vinyl
acetate include ethylene, propylene, l-butene, l-hexene, 4-
methyl-l-pentene, l-octene, 1l-decene, l-tetradecene and 1-
octadecene. Of these, ethylene is preferred from the

\ viewpoints of.ﬁeéhanical strength and moldability.

10 | The laminate of the invention can be prepared by a
method comprising melting the'polyester resin or the
polycarbonate resin, the adhesive resin composition and the
saponified olefin/vinyl acetate copolymer by separate
extfuders, feeding them to a die of three-layer structure

15 and co-extruding them in such a manner that the layer of
the adhesive resin composition becomes an.intermediate
layer (co-extrusion method), or a method comprising
beforehand forming a layer of the polyester resin or the
polycarbonate resin and a layer of the saponified

20 olefin/vinyl acetate copolymer and thén melt-extruding the
adhesive resin composition between those layers (sandwich
laminating method). Of these, the co-extrusion method is
preferred from the viewpoint of interlaminar strength. The
co-extrusion method includes a T-die method using a flat

25 die and an inflation method using a circular die. As the
flat die, any of a single-manifold type and a multi-
manifold type each using black box is available. For the

inflation method, any of known dyes is available.



Extruder having a dianeter of 30 mm 210 [err]C (for EVOH)
Extruder having a dianeter of 40 nm 230 [err]C (for PE) '
72 + The five-layer sheet obtained above was neasured on ‘'t he

interlam nar strength (EPET, g/15 mm) between the PET | ayer and the
MAH- ESC1 | ayer and the interlam naggtrength (FEVOH, g/ 15 mm) between

the EVOH | ayer and the MAH ESCl 5 layer under the same conditions as
e e St S e e g aptnace B °
appropriately determined according to the use application.
When the laminate is used as a sheet or a film, it is
preferable that tkhe polyester resin layer (I) or the
S polycarbonate resin layer (I) has a thickness of abbut 0.02
to 5 mm, the adhesive layer (II) has a thickness of about
0.01 to 1 mm, the saponified ethylene/vinyl acetate
copolymer layer (III) has a thickness of about 0;01 to 1
'\ mm.
10 The laminate of the inventien may be a laminate having
such a structure that the layer (I) is provided on each
side, e.g., a structure of (I)/(II)/(III)/(II)/(I), or a
laminate having such a structure that a polyolefin layer is
further provided, e.g., a structure of polypropylene
15 1layer/(II)/(III)/{II)/(I) or a structure of polyethylene

layer/(II)/(III)/(II)/(I).

EFFECT QF THE INVENTION
The adhesive resin composition of the invention has

20 excellent adhesion properties and heat resistance.

Therefore, when the compositien is used as an adhesive to

combine the polyester resin layer (I) or the polycarbonate

resin layer (I) with the saponified olefin/vinyl acetate

copolymer layer (III), the layer (I) and the layer (III)
25 can be firmly adhered, and separation between the layer (I)

and the layer (III) can be inhibited even under high-

temperature conditions sueh as those in hot filling

treatment or retorting treatment. Further, adhesive



10 in Exanple 1, except that a m xture of 40 parts by weight of the
MAH- ESC1 and 60 parts by wei ght of an ethyl ene/1- but ene random .
~copol yner (MFR: 3.6 g/10 mn, ethylene content: 85 % by nol, density:
0.89 g/cnferr], crystallinity: 15 % referred to as "EBR' hereinafter)
was used in place 15 of the MAH 1. Then, the five-layer sheet was

subj ect ed to the sane T-peel test as in Exanple 1. The results are

set forth in Table 1 and Table 2. Exanple 3 20 A five-layer
sheet was HFMFEY T IFackary antde practicalnuseamphebe, except that a

m xture of 70 parts.by wei ght . of the MAH ESCl1 and 30 parts by weight
of an ethﬂW%&Rgaﬁqﬁﬂ dven ardinagh iepmeratyrr aftsrgrhe high-vi nyl

acetate conﬂgnt: 25 % by nol, referred to as "EVA" hereinafter) was
25 used iFPPHEEHE (kS Cl. Then, the five-layer sheet

The laminate of the invention consisting of the layer
5 (I), the layer (II) and the layer (III) is very
advantageous as a retort packaging material or a hot fill
packaging material because of low permeability to gases

such as oxygen.

10 EXAMPLE
| The present invention is further described with
reference to the following examples, but it should be
construed that the invention is in no way limited to those
examples.
15 In the foliowing examples, crystallinity and density
were measured by the below-described methods.
Preparation of sample
The composition was heated at 180 °C for 10 minutes by
means of a hot press and then rapidly cooled by means of a
20 cooling press (water cooling) to prepare a sample.
Crystallinity
The crystallinity of the sample prepared above was
measured by X-ray diffractometry.
Density
25 The density of the sample prepared above was

determined at 23 °C by gradient tube density determination.

Preparation 1



was subjected to the sane T-peel test as in.Exanple 1. The results are

set forth in Table 1 and Table 2. 73
Exanpl e 4 A five-layer sheet was obtained in the sane manner as
in Exanple 1, except that a m xture of 35 parts by wei ght of the
MAH ESC1, 45 parts by weight of the £BR and 20 parts 5 by wei ght of the
EVA was used in place of the MAH ESCI. Then, the five-layer sheet was
subj ected to the sane T-peel t est ai.in Exaanf 1. The results are

; H ene aNAO:! OopoO.L 4

set forth in TablkgEpara

A l-liter glass reactor equipped with a cooling tube
and a stirrer was thoroughly purged with nitrogen and then
charged with 645 ml of toluene and 35 ml of styrene. Then,

5 ethylene was added with stirring to give a saturated
solution. Thereafter, the system was heated to 35 °C, and
4.5 mmol of methylaluminoxane (10 wt% toluene solution,
available from Tosoh Aquzo K.K.) and 0.045 mmol oﬁ {(t-
\ butylamide)dimethyl(teﬁramethyl—n5Qcyclopentadienyl)silane

10 titanium dichloride (0.01 mmol toluene solution) were
added. Then, ethylene was continuously fed at a feed rate
of 100 N-liter/hr to perform polyme:ization at 40 °C for 60
minutes. After the polymerization was completed, 250 ml of
isobutyl alcohol and.10 ml of hydrochloric acid were added,

15 and the mixture was sﬁirred.at 80 °C for 30 minutes. The
reaction solution coﬁtaining isobutyl alcoheol was
transferred into a Sepératory funnei, washed twice with 250
ml of water, and separated into oil phase and water phase.
Then, the oil phase was added to 3 liters of methanol to

20 precipitate a polymer. The polymer precipitated was vacuum
dried at 130 °C for 12 hours to obtain an ethylene/étyrene
random copolymer (referred to as "ESCl" hereinafter). 1In
the obtained ESCl, the molar ratio of ethylene to styrene
was 90/10 (ethylene/styrene). The ESCl had an intrinsic

25 viscosity [n], as measured in decalin at 135 °C, of 2.1
dl/g.

Graft modification of ESC]



10 Exanple 5 A five-layer sheet was obtained in the same manner

as In Exanple 1, except that a m xture of 60 parts by wei ght of
the MAH ESC1, 15 parts by weight of the EBR and 20 parts by wei ght of
the EVA (i.e., 63.2 parts by weight of MAH 15 ESClL, 15.8 parts by wei ght
of EBR and 21.0 parts by wei ght 9cﬁ EVA based on 100 parts by wei ght of
t he conposition) was used in ace of the MAH ESCl. Then, the
five-layer sheet was subjected to the sanme T-peel test as in Exanple
1. The i edulkdlidrer gd@asisoamtoclavebmwas]l thozoughly Buugplewbth

A five-layer sheet was obtained in the sane nmanner as in Exanple 1,

except thAinegepRncsthey chareed with 196 pdapst teAueneasnds2d gn pl ace
of e MR} ESGL REGRAT o0yl 128 Y SR YW o T e ch VE- | ver sheet
stirring. In a different container, 5.3 g of maleic
S anhydride and 6.9 g of dicumyl peroxide were dissolved in
40 ml of toluene to prepare a solution. The solution was
dropwise added to the autoclave at'the uniform rate over a
. period of 3.5 hours, and the mixture in the autoclave was
] stirred fof 30 minutes. Dﬁring the drépwise addition, the
10 temperature of the system was slowly raised up to 160 °C.
After the reaction was completed, the system was cooled to
70 °C. Then, the reaction solution was added to 1 liter of
methanol to precipitate a polymer. The polymer
precipitated was washed with 1 liter of acetone and vacuum
15 dried at 130 °C for 12 hours, to obtain a graft-modified
product of ESCl_(referred to as "MAH-ESCl" hereinafter).
In the obtained MAH-ESC1l, the graft quantity (graft ratio)
of maleic anhydride was 2.2 % by weight. The MAH-ESC1l had

an intrinsic viscosity [n], as measured in decalin at 135

20 °c, of 2.0 dl/g.

Preparation 2
Preparation of ethylene/styrene random copolymer

An ethylene/styrene random copolymer (referfed to as

25 "ESC2" hereinafter) was obtained in the same manner as in
Preparation 1, except that (t-

butylamide)dimethyl (tetramethyl-n5-cyclopentadienyl)silane

titanium dichloride was replaced with isopropylidene-



the same T-peel test as in Exanple 1. The results are set forth in

Table 1 and Table 2. 74 :
Conpar ative Exanple 1 A five-layer sheet was obtained in the sane

manner as " in Exanple 1, except that graft-nodified polypropyl ene
(referred to as "MAH PP" hereinaftqﬂj obtai ned by graft- 5 nodi fying
pol ypropyl ene (MFR. 12 g/ 10 mn, denSity: 0.91 g/cnferr]) with 5 parts
by wei ght of namleic anhydride was used in place of the MAH ESCl. Then,
the five- Rerindrtl M conium gijchdicrddes t Ao theeobtpdredtBSE2as in
: lts are set forth in Table 1
Exanple ltﬂlggﬂolar gé%?é of ethylene to styrene was 88/12
(ethylene/styrene). The ESC2 had an intrinsic viscosity

[M], as measured in decalin at 135 °C, of 1.8 dl/g.
5 Graft modification of ESC2
Graft modification was carried out in the same manner

as in Preparation 1, except that the copolymer (ESC2)

' prepared above was used in place of the ESCl, to obtain a

l graft-modified product of ESC2 (referred to as "MAH-ESC2"

‘ 10 hereinafter). In the obtained MAH-ESC2, the graft quantity
(graft ratio) of maleic anhydride was 2.0 % by weight.. The

MAH-ESC2 had an intrinsic viscosity [n], as measured in

decalin at 135 °C, of 1.8 dl/g.

15 Example 1
The MAH-ESC1l prepared in Preparation 1, polycarbonate
(trade name: Teijin Panlite L-1250, available from Teijin
Kasei K.K., referred to as "pC™ hereinafter), a saponified
ethylene/vinyl acetate copolymer (MFR: 1.3 g/10 min,

20 density: 1.19 g/cm3, ethylene content: 32 % by mol, trade
name: Kuraray Eval EP-F, available from Kuraray Co., Ltd.,
referred to as "EVOH" hereinafter) and polyethylene (trade
name: Ultozex 2021L, Mitsui Chemiéals, Inc., referred to as
"PE" hereinafter) were used to prepare a five-layer sheet

25 under the following conditions.

Structure of sheet: PC/MAH—ESCI/EVOH/MAH—ESCl/PE
Thickness of each layer (um): 80/50/50/50/80

Extruder:



10 Conmpar ati ve Exanple 2 A five-layer sheet was obtained in
t he sanme manner as i n Exanple 1, except that graft-nodified

pol yet hyl ene (referred to as "MAH PE" hereinafter) obtained by graft-
15 nodi fyi ng pol yethylene (nmelt index at 190 [err]C 2 g/10 min,

density: 0.92 g/cnferr], butene comtent: 4 %by nmol) with 5 parts by
wei ght of mal ei ¢ anhydri de was used in place of the MAH ESCl. Then,
the five-layer sheet was subjected to the sane T-peel test as in
Exanpl e 1. TheExtsuldes having a fiamedharh ofh 4thmme 280 °C (foroRGArati ve
Exanpl e 3 A five-layer sheet was obtained in the sanme nmanner as

in Exanple 1, Extepderhdeving & dismeter®idtbMhe5L5C (EPEi¥RRed to as
"MAH SEBS" hereinafter) obtained by graft-
ESC1)
Extruder having a diameter of 30 mm, 210 °C (for EVOH)
5 Extruder having a diameter of 40 mm, 230 °C (for PE)
The five-layer sheet obtained above was subjected to
T-peel test to measure interlaminar'strength-(FPC, g/1l5 mm)
betwéen the PC layer and the MAH-ESC1l layer and
interlaminar strength (FEVOH, g/15 mm) bétweeﬁ the EVOH
10 laye? and the MAH-ESC1 layer under the conditions of a
temperature of 23 °C or 80 °C and a peel rate of 300
mm/min. Further, the sheet was subjected to retorting
treatment at 131 °C for 30 minutes. Then, T-peel test was
carried out under the same conditions as above. The
15 <results are set forth in Table 1.
| Next, the MAH-ESCl, EVOH, polyethylene terephthalate
(obtained by adding a crystallization accelerator to J35 of
Mitsui Pét K.K., referred to as "PET" hereinafter) and PE
were used to prepare a five-layer sheet under the following
20 conditions. |
Structure of sheet: PET/MAH-ESC1l/EVOH/MAH-ESCl/PE
Thickness of each layer (um): 80/50/50/50/80
Extruder:
Extruder having a diameter of 40 mm, 280 °C (for PET)
25 Extruder having a diameter of 30 mm,l250 °C (for MAH-
ESCl)
Extruder having a diameter of 30 mm, 210 °C (for EVOH)

Extruder having a diameter of 40 mm, 230 °C (for PE)



nodi fyi ng an et hyl ene/ styrene/ 1- but ene copol yner (trade ~ name: Crayton
G 1652, available from Shell Chem cals, Co., referred to as " SEBS"
herei nafter) with 5 parts by wei ght 75
of mal ei ¢ anhydride was used in place of the MAH ESCL. Then, the
five-layer sheet was subjected to ?Qe sanme T-peel test as in Exanple 1.
The results are set forth in Table <1.
The five-layer sheet obtained above was measured on

the interlaminar strength (EPET, g/15 mm) between the PET

layer and the MAH-ESCl1l layer and the interlaminar strength

(FEVOH, g/15 mm) between the EVOH layer and the MAH-ESCL

5 layer under the same conditions as above. The results are

set forth in Table 2.

Example 2
A five-layer sheet was obtained in the same manner as

10 in Example 1, except that a mixture of 40 parts by weight

of the MAH-ESC1 aﬁd 60 parts by weight of an ethyleﬁe/l-

butene random copolymer (MFR: 3.6 g/10 min, ethylene

content: 85 % by mol, density: 0.89 g/énﬁ, crystallinity:

15 %, referred to as "EBR" hereinafter) was used in place
15 of the MAH-ESCl. Then, the five-layer shgét was subjected

to the same T-peel test as in Examplell. .The results are

set forth in Table 1 and Table 2.

Example 3

20 A five-layer sheet was obtained in the same manner as
in Example 1, except that a mixture of 70 parts by weight
of the MAH-ESC1l and 30 parts by weight of an ethylene/vinyl
acetate copolymer (MFR: 2.5 g/lo min, vinyl acetate
content: 25 % by mol, referred to as "EVA" hereinafter) was

25 used in place of the MAH-ESC1l. Then, the five-layer sheet
was subjected to the same T-peel test as in Example 1. The

results are set forth in Table 1 and Table 2.




76 Table 1 ‘Conponent

PC/ EVOH mul ti -1 ayer sheet - ratio of adhesi ve FPC
(g/ 15 mmw dt h) FEVOH (‘g/ 15 mm wi dt h) resin

23[err] C 23[err] C conposition 23[err] C
80[err]C after 23[err] C 380[err]C after (part(s) by
retorting retortina wei ght)

teat ment - treatmnent Ex. 1 MAHESC 1 100 900 800
400 Exdmple 200 950 Ex. 2 MAHESC 1 40 1000 700

300 900 600 300 EBR 60 Ex. 3 MAH ESC 1 70

1100 600 A fivéSQayver $beet wa§0O6btained4Bf the B4me manner 33

MAH- ESC 1 35 Ex. 4 EBR 45 1200 600 350 1000

500 igogxample lpyexcept thapoa mixture\pf IsEartsdy weight EBR

15. 8 900 700 450 800 . 600 420 EVA

21.0 of the MAH-ESCl, 45 parts by weight of the EBR and 20 parts

S by weight of the EVA was used in place of the MAH-ESCI1.
Then, the five-layer sheet was subjected to the same T-peel
test as in Example 1. The results are set forth in Table 1

and Table 2.

10 Example 5
A five-layer sheet was obtained in the same manner as
in Example 1, except that a mixture of 60 parts by Qeight
of the MAH-ESC1l, 15 parﬁs by weight of the EBR and 20 parts
by weight of the EVA (i.e., 63.2 parts by weight of MAH-

15 EsCl, 15.8 parts by weight of EBR and 21.0 parts by weight
of EVA based on 100 parts by weight of the composition) was
used in place of the MAH-ESCl. Then, the five-layer sheet
was subjected to the same T-peel test as in Example 1. The
results are set forth in Table 1. |

20
Example 6

A five-layer sheet was obtained in the same manner as
in Example 1, except that the MAH-ESC2 prepared in
Preparation 2 was used in place of the MAH-ESC1l prepared in

25 ©Preparation 1. Then, the fivé—layer sheet was subjected to

the same T—peél test as in Example 1. The results are set

forth in Table 1 and Table 2.



Ex. 6 MAHESC 2 100 880 770 370 920 680 320

Ex. 1 MAH- PP 100 200 100 80 1100 - 800 . 600

Ex. 2 MAH PE 100 300" 250 30 1000 600 200

Ex. 3 MAHSEBS 100 1000 300 100 900 200 30

77 : v able 2 , Conponent

PET/ EVOH nul ti-| ayer sheet rati o of ' adhesi ve FPC
(g/ 15 mmw dt h) FEVOH (g/ 15 mm wi dt h) resin

23[err] C ative Ex rr]C conposition 23[err] C

80[err]C after 23[err]C 80[err]C after
A five-layer sheet was obtained in the same manner as

in Example 1, except that graft-modified polypropylene
(referred Eo as "MAH-PP" hereinafter) obtained by graft-

5 modifying polypropylene {(MFR: 12 g/iO min, density: 0.91
g/cm3) with 5 parts by weight of maleic anhydride was used
in place of the MAH-ESCl. Then, the five-layer sheet was
subjected to the same T-peel test as in Example 1. The
results are set forth in.Table 1.

10
ti le
A five-layer sheet was obtained in the same manner as
in Example 1, except that graft—modifiéd polyethylene
(referred to as "MAH-PE" hereinafter) obtained by graft-
15 modifying polyethylene (melt index at 190 °C: 2 g/10 min,
density: 0.92 g/cm3, butene content: 4 % by mol) with 5
parts by weight of maleic anhydride was uséd in place of
the MAH-ESCl. Then, the five-layer sheet was subjected to
the same T-peel test as in Example 1. The results are set

20 forth in Table 1.

omparative Ex le 3

A five-layer sheet was obtained in the same manner as
in Example 1, except that a graft-modified copolymer
25 (referred to as "MAH-SEBS" hereinafter) obtained by graft-
modifying an ethylene/styrene/l-butene copolymer (trade
name: Crayton G 1652, available from Shell Chemicals, Co.,

referred to as "SEBS" hereinafter) with 5 parts by weight



(part(s) by retorting . retorting

wei ght) t eat nent treatnment Ex. 1
MAH-ESC 1 100 800 700 350 1000 700 330 Ex. 2
MAH-ESC 1 40 1100 - 800 . 400 900 550 320 EBR
60 Ex. 3 MAHESC 1 70 1200 7;%50 430 "~ 1050 550 400
EVA 30 MAH- ESC 1 Ex 4 EBR 45 850 650
400 850 650 . 400 Ex. 850 670 400
850 650°f TpiRi andiyduideryasy usesben Pdgce °é7@he MAH3§§CL 970

680 310

cl ai med i sthen, the fiverlayer shesl wasy subdecsfoset FBﬁ §6ﬂFaF'nPﬁ&1at
| east test as in Example 1. The results are set forth in Table

1.
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a partially or wholly graft-nodified a-olefin/aromatic vi nyl conpound
random copol yner having a graft quantity of 5 an unsaturated carboxylic
acid or its derivative ranging fromO0.01 to 30 % by wei ght.

2. An adhesive resin -conmposition conprising: . (A) a partially or
whol ly graft-nodified a- 10 olefz /[aromatic vinyl conmpound random

copol yner having a graft quahtity of an unsaturated carboxylic acid
or its derivative ranging fromO0.01 to 30 % by weight, in an

anount of 1 to 80 parts by weight, Bable 1 - (B) at least one soft

pol ymer selected froman 15 ethylene/a-olefin copolyner, in which the

nmol ar ratio _of constitpent units derjived fromethylene to constituent
units defived [froman a-oleffin of 3 to 20 carbon atons is in the
range of | 45/ 55 (eChgpamsata- olefin) toPCYENOH mylsh-laver shéest ene/ vinyl

acetate fopol yjrer 1#&PRf a v nyl acetate

adhesive FPC (g/15 mm-width) FEVOH (g/15 mm-width)
resin - 23°% 23°C
composition 23°C 80°C after 23°C 80°c after
{part(s) by retorting retorting
weight) teatment treatment
Ex. 1| MAH-ESC 1 100 900 800 400 950 700 950
Ex. 2| MAH-ESC 1 40| 4500 | 700 300 900 600 300
-‘ EBR 60 )
Ex. 3| MAH-ESC 1 701 1,00 | 600 450 1000 | 500 430

EVA 30

MAH-ESC 1 35
Ex. 4| EBR 45 1200 600 350 1000 500 320
EVA 20

MAH-ESC 1 63.2

Ex. 5| EBR 15.8 | 900 700 450 800 | 600 420

EVA 21.0 |
Ex. 6| MAH-ESC 2 100 | 880 | 770 370 920 | 680 320
comP- | mAH-PP 100 | 200 | 100 80 1100 | 800 600
Som- | mam-pE 100| 300 | 250 | 30 .| 1000 | 600 200
Comp.

Ex. 3| MAH-SEBS 100 1000 300 100 900 200 , 30




20 content of 5 to 40 %by weight, in an amunt of 20 to 99 parts by

.wei ght, the total anobunt of said conponents (A) and (B) being
100 parts by weight. 25 3. The adhesive resin conposition as
clainmed in claim2, wherein said conposition further contains an
et hyl ene polyner or its nodified pr-g?uct, and/or a propyl ene pol yner
or its nodified product, in an anou of
79 0.1 to 50 parts by wei ght based on 100 parts by wei ght of
the total anpbunt of the partially orTalbbgl? nodified a-

Component PET/EVOH multi-layer sheet
ratio of
adhesive FPC_(g/15 mm-width) FEVOH (g/15 mm-width)
resin 23°C 23°c
composition 23°C 80°C after 23°c 80°C after
(part(s) by retorting retorting
weight) ' teatment treatment
Ex. 1| MAH-ESC 1 100 800 700 350 1000 700 330
Ex. 2| MAH-ESC 1 401 4100 | s00 400 900 | s50 320
" EBR 60
Ex. 3| MAE-ESC 1 701 4500 | 650 430 1050 | 550 400
EVA 30

MAH-ESC 1 35
Ex. 4| EBR 45 | 850 650 a0 | 850 | 650 400
EVA 20 _
Ex. 6|MAH-ESC 2 100| 780 670 330 970 | 680 310




ol efin/aromatic vinyl compound random copol yner (A) and the
(B). 5 4. An adhesive resin conposition for retort

pol ymer

sof t

packagi ng material or hot fill packaging material, conprising the

adhesive resin conposition as clained in any

10
| ayer,

5. A lam nate conprisi Ng: (I') a polyester

one of clains 1 to 3.

resin

(I'l) an adhesive l"ayer fornmed fromthe adhesive resin

conposition as clainmed in any one of clainms 1 to 3, and 15
saponi f i eWbgiteflisnCddedadétat e copol ynmer | ayer.

| am nat e conprhsing:

10

15

20

25

a partially or wholly graft-modified o-olefin/aromatic
vinyl compound random copolymer having a graft quantity of
an unsaturated carboxylic acid or its derivative ranging

from 0.01 to 30 % by weight.

2. An adhesive resin composition comprising:

(A) a partially or wholly graft+modifiéd o-
olefin/aromatic vinyl compound random copplymer having a
graft quantity of an unsaturated carboxylic acid or its
derivative ranging from 0.01 to 30 % by weight, in an
amount of 1 to 80 parts by weight, and

(B) at least one soft polymer selected from an
ethylene/da-olefin copolymer, in which the molar ratio of
constituent units derived from ethylene to constituent
units derived from an a-olefin of 3 to 20 carbon atoms is
in the range-of 45/55 (ethylene)a—olefin) to 95/5, and an
ethylene/vinyl acetate copolymer having a vinyl acetate
content of 5 to 40 % by weight, in an amount of 20 to 99
parts by weight, |

the total aﬁount of said components (A) and (B) being

100 parts by weight.

3. The adhesive resin composition as claimed in
claim 2, wherein said composition further contains an
ethylene polymer or its modified product, and/or a

propylene polymer or its modified product, in an amount of

(111) a
6. A

An adhesive resin composition containing at least

Y S T R -



(I') a polycarbonate | ayer, 20 (I'1) an adhesive layer formed from

and

| ayer .
packagi ng
cl aim 6.

10

15

20

25

t he adhesive resin conposition as clainmed in any one of clains 1 to 3,

(I'11) a saponified olefin/vinyl acetate copol yner
25 7. A retort packaging material or a hot fil
WMeHaIfowmdfmmnheiémnmezn clainmed in claim5 or

0.1 to 50 parts by weight based on 100 parts by weight of
the total amount of the partially or wholly modified o-
olefin/aromatic vinyl compound random copolymer (A) and the

soft polymer (B).

4. An adhesive resin composition for retort
packaging material or hot £fill packaging material,
comprising the adhesive resin composition as claimed in any

one of claims 1 to 3.

5. A laminate comprising:

(I) a polyester resin layer,

(II) an adhesive layer formed from the adhesive resin
composition as claimed in any one of claims 1 to 3, and

(III) a saponified olefin/vinyl acetate copolymer

layer.

6. A laminate comp#ising:

(I) a polycarbonate layer,

(II) an adhesive layer formed from the adhesive resin
composition as claimed in any one of claims 1 to 3, and

A{TIII) é saponified olefin/vinyl acetate copolymer

layer.

7. A retort packaging material or a hot fill
packaging material formed from the laminate as claimed in

claim 5 or claim 6.

* [ L M S *
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ABSTRACT

An adhesive resin composition contains at least a
partially or wholly graft-modified a-olefin/aromatic wvinyl
compound random copolymer having a graft quantity of an
unsaturated carboxylic acid or its derivative ranging from
0.01 to 30 % by weight. A laminate comprises (I) a
polyester resin layer or a polycarbonate layer, (II) an
adhesive layer formed.from the above-mentioned adhesive
resin composition and (III) a saponified olefin/vinyl
acetate copolymer layer. The adhesive resin composition is
free from lowering of adhesive-strength even when'cohtacted
with, for example, hot water. The laminate has excellent
gas barrier properties and is capable of being subjected to

retorting treatment.
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An adhesive resin composition which undergoes no decrease in bonding strength even in contact with, ¢.g., hot water; and a Jaminate
which has excellent gas-barrier properties and is capable of retorting. The adhcsive resin composition comprises a partly or wholly grafted a-
olefin/aromatic vinyl random copolymer in which the amount of an unsaturated carboxylic acid or derivative thercof grafied is 0.01 to 30 %
by weight. The laminate is constituted of: (I) a polyester resin layer or polycarbonate resin layer; (II) an adhesive layer made of the resin
compeosition; and (I} a layer of a sapenificd olefin/vinyl acetate copolymer.
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