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gugdFugr A=, guddgrgolEAs so] 23V, 53] weEAd e EduEdFug,
EgjoddFrly, R Edo|aRddFulE oM dugd 5 3u

HdadRg HEHVA(FAEEFLRAD)EHE, Egd
dotn g HESA(AGETFeadd)RgolE, EfZedadny HEGVAHEESFogdd)RngoE, E
Jn-F2)dny HEIGI|AEHBZZozdd)ngoE, Ef(2-Fa)drnF EﬂEE}ﬂé(ﬁﬂE}z%giﬂ]é)i
dolE, NN-Urdoldels HEZI|A(HEZEZFozdd) R oE, NN-Uddoldely n-HEEZA(HAEE
FoRAE) Y E, NN-trdoeldely AAEYA(AGEFLEALD)RHE, NN-tEeldey HED
712=(4-(t-Fdomede)-2,3,5,6-HEGEF L2 ) B E, NN-Trdolde]s HEZI2=(4-(E oA
TeAAY)-2,3,5,6-HESREFLEAL) A E, NN-trdoeldelg JNEgGEFLEASAELE(IEETFL
2Zrd)REelE, NN-to|doldad i EﬂEE}ﬂ*(J‘iE}g L2IAD)RHE, NN-UHE-2,4,6-Egwdold
ek HEZI) A(HAELEF o2 d) R0 E, EguddEy
HEZ7]22(2,3,4,6-HESEF 29 d) B 1 , EfdEdry HEZDY (2,34 6—EﬂEE}%E°iﬁﬂ%)i
golE, Egzzdqtly HEHDY|2(2,3,4,6-HERET 2 Hd)EHE, EF(n-F Ry HEZI| A
(2,3,4,6-HEGEF 2 ) B E, fuE(t-FE)d HEz27]4(2,3,4,6- EﬂEE}ET 23d) R o]
E, NN-tudeld g Eﬂ_E.‘ﬂ'ﬂZ\—(2,3,4,6_E1]—E—‘:q'€‘l’—l— Hd)ReolE, NN-teldoldelsw HEZI|~
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TR EYE, UAY - FDIEE HEN|EEEEFoEAY) Yo E, At (n-F4)9
Ef7|A(HAEEF L2 D) B0 E SEHUAY (- SEE HEZ|E2FEREF R ) B
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SH71 ANl A, o] A TSk Be'e Wi 12 WA 1644 ojulshe] e e 20 W)
A 3009 SEE APET. AEE §7 A 2 §ulE FEAA(Aldrich)Aks}, v Zlerck) Al T 8ol
e £ B BYIsh e AES sl AWl ABYL ¥

o]
BT oz AASY ALgsdn. A BE =
Ak, AAE 3etE TRE Zsy] Y5t 500MHz A7) FHZI(NMR)E o] &3le] ~HEHS AT},

(4-(3,4-dihydroquinolin-1(2H)-y1)-2-methy1-1/inden-1-y1) (4-phenyl-2-methyl-1H-inden-1-y1) dimethyl

silane?] 34

100mL9] Schenk flaskol 1-(2-methyl-1A#-inden-4-yl1)-1,2,3,4-tetrahydroquinole (2.2g, 8.42mmol)<S 4
dry diethyl ether 40mLE 7}sle] &9 E48 %9 & -78ColA n-BuLi (2.5M in n-Hx) (3.7mL)E 7}s}aL
dZoll A skERE Bt wRbERGITE. o] F glass frit (G4)E ©]&3to] o3t ltt. Glass fritol ol A& LA
= ¥ Axste] A 149 lithiated product (2.2g, 98%9 F&)E ATt Glove box¢tallA AH7]
lithiated product (2.2g, 8.03mmol), chloro(2-methyl-4-phenyl-1H-inden-1-yl) dimethyl silane (2.40g,
8.03mmol), copper cyanide (0.026g, 0.29mmol)-S 250mL Schlenk flaskol ¥& % -78ColA dry diethyl
ether 80mLE 7}8}aL Aol A &F&HF FoF wwkelich, whs 95 F aqueous NH,Cl 100mL, deionized water

K

100mLE 7}3le] RS FaAIH T

I
2
-~

of

TS =525 E Hdte] NgSO,=2 dryingstal o3gk § g dxste] A =TS we Ao 23t

= 5= (4.20g, lithiated product ¥ A &, 20 B2 oju] 99% F8)< AUch HNR 24 A}

rac:meso? H]&S ok 1:10]]t}.

"H-NVR (CDCl3): & 7.55-7.12 (m, 22H in rac- and meso-isomers), 7.04 (dd, 2H in rac- and meso-isomers),

6.85-6.80 (m, 4H in rac- and meso-isomers), 6.63 (td, 2H in rac- and meso-isomers), 6.47 (s, 2H in
rac— and meso-isomers), 6.29 (d, 2H in rac- and meso-isomers), 3.81 (s, 2H in rac-isomer), 3.80 (s, 2H
in meso-isomer), 3.70-3.59 (m, 4H in rac- and meso-isomers), 2.94 (t, 4H in rac- and meso-isomers),
2.27 (d, 2H in rac- and meso-isomers), 2.20 (d, 6H in meso-isomer), 2.18 (d, 6H in rac-isomer), 2.13-
2.08 (m, 8H in rac- and meso-isomers), -0.22 (s, 3H in meso-isomer), 0.23 (d, 6H in rac-isomer), -0.25

(s, 3H in meso-isomer)

rac-dimethylsilylene-(4-(3,4-dihydroquinolin-1(2/)-y1)-2-methyl-1/-inden-1-v1) (4-phenyl-2-methy-1H-
inden-1-v1) zircoium dichloride ¢ ¥4

100mL 9] Schenk flaskoll (4-(3,4-dihydroquinolin-1(2H)-yl)-2-methyl-1#inden-1-yl)(4-phenyl-2-methyl-1H-
inden-1-y1) dimethyl silane 1.4g (2.67mmol, rac:meso=1:1)& Yil dry diethyl ether 30mLZE 7}sle] &+
A4S %9 3 -78ColA n-BuLi (2.5M in n-Hx) 2.4mLE 7}atar Ab2olA 3FEHF EoF wwkelgict. o]
glass frit (G4)E o]&ste] oAF}sldrt. Glass fritol ol U= IAE AT AxRso Ao 1A Y
lithiated productZ &At}h. Glove box ¢tellA o] lithiated product, ZrCl, (0.69g, 2.94mmol)<S 100mL
Schenk flaskol] ¥ & -78Col|A dry hexane 15mL, diethyl ether 15mLE X}tz 7}8far AF-2o A sF5=H
ToF wukEAth, WkS FA 3 celiteZl Z¥ glass frit(GH)Z T3, Glass fritell HoldeE A=
dichloromethane (DC) ©2 =oJuUIdt. DOM ojle Qg Azsie] %e Aol wAS AU HNR 24
A3 F 1A BF rac: meso=1:19] Zr complex®]1Th. ©] crude productE X.o} dry toluene, hexane®.Z -30

7 Baete] AAAAAT. AdE F2 A LAE glass frit (G4)2 oJ33}3 dry n-hexane
1mL2 F ¥ Aoz F AF Axs] racemicd e HF AE 0.2¢ (11% F8)S LA
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S=50ol 10-1648553

'H-NVR (CDCly): &6 7.61-7.30 (m, 8H), 7.14 (d, 1H), 7.07-6.99 (m, 3H), 6.88 (s, 1H), 6.80-6.75 (m, 1H),

6.63 (t, 1H), 6.57 (s, 1H), 6.29 (d, 1H), 3.79-3.75 (m, 2H), 2.83-2.78 (m, 2H), 2.23 (s, 3H), 2.18 (s,
3H), 2.05-1.94 (m, 2H), 1.29 (s, 6H)

Az 2

rac—dimethylsilylene—-(4-(3,4-dihydroquinolin-1(2H)-y1)-2-methyl-1/~inden-1-y1) (4-phenyl-2-methy1-1H-
inden-1-y1) hafnium dichloride 2] 3§43

100mL 9] Schenk flaskell A7) Az 1o AZH (4-(3,4-dihydroquinolin-1(2H)-yl)-2-methyl-1#-inden—-1-
y1)(4-phenyl-2-methyl-1H-inden-1-y1) dimethyl silane 1.6g (3.05mmol, rac:meso=1:1)< Y il dry diethyl
ether 40mLE 7}8le] &% B34S 591 &, -78TColA n-BuLi (2.5M in n-Hx) 2.7mLE 7}l AFolA] 354t
& Witk o] % glass frit (GHE ©]&3te] A3, Glass fritell Hol e LA T Ax3H
Aol A9l lithiated productE YTk, Glove box oAl o] lithiated product, HfCl, (1.1g, 3.36mmo
1)< 100mL Schenk flaskel]l ¥
o A 3FEut <t ks, W

gul

T 78Tl A dry hexane 20mL, diethyl ether 20mLE X}dt| = 7}3}ar A2
S F4 F celiteZ} 249 glass frit(G4) =2 A3} ). Glass fritol] Folsl
L AL dichloromethane (DCM) & *rofulgith, DON o9l e QF Axste] He Mo wAS A, H-
NMR 4 A3} 5 23 25 rac: meso=1:12] Hf complex©]$lt}. ©] crude productE Ro} 45C oil bathol] &
WHEHA] dry toluene 30mLE 718te] #dth. o]& -30TC el 3UZ HuAste] AAFAHT. YA
)

al 5=
S A UAE glass frit (G4)E oJH#3FaL dry n-hexane 10mLE F ¥ Hol& T AF AX3tY racemicd 9
F A3E 0.4g (17% ) A

'H-NMR (CDCl3): & 7.64 (td, 1H), 7.57-7.55 (m, 2H), 7.41-7.38 (m, 3H), 7.32-7.27 (m, 3H), 7.15-7.09

(m, 2H), 7.04-6.97 (m, 3H), 6.80 (t, 1H), 6.62 (td, 1H), 6.48 (s, 1H), 3.76-3.75 (m ,2H), 2.82-2.78
(m, 2H), 2.31 (s, 3H), 2.27 (s, 38H), 2.06-1.91 (m, 2H), 1.28 (s, 6H)

Hlu Az4d 1

rac-1.1'-dimethtylsilylene-bis(indenyl) hafnium dichloride

rac-1,1'-dimethtylsilylene-bis(indenyl) hafnium dichloride 3gES w]=E3] No. 5,905,162 2] Example
1o whe} 3Hdste] ARSI

=28 FA Az
A A oql 1

250nL FlUSe o] uherle] EFql §uj(0.20)F 7FE £, wberle] LR 70CE «AaATt. 5 x 10 Mo
dudelde]y HESV|A(AEERZ L) HeolE ZFv] 0.20LE syringe® 3714 FYgt &, Egjo|i
Ryt sER A A7) Axd 19 dolFg SHFE(1x10 M, 0.1nL)E wg7lo] BT, 3 w
S 10%%F Sbar ZEIAANS FHetHA gk, T3 ks

|NE RFe] kS Thste] WAAA AHE FE
W 35 A3 §, 80T e &

>

/\1;\] Oﬂ] 2
71 Az 29 Aolad IS ol &% AS et Y] Al 13 Fd3 WHor SH¥EA SEA
g Azsqrt,
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A = (T2 TANke] Q1002 AHg3te] ZAatglth. 4@ S thermal historyE glel7] 131
F 10CE 524 F A neltingS £ IAdt.

l

71 Al 1, 2 8ol 1o el Arlek e WHeR 24e SAT F 2 ddE ] % Lol HERS]

E I
S 24w FA T e

(5+9]: ke/mol hr) (&91: g) (srl: ©)
AAd 1 474 7.9 147.8
A 2 432 7.2 148 .4
Hxnlof 1 151 12.6 122.5

A7) E 1% FEs

7‘4(Tm)—°~ HLE‘HH‘}*U‘r

Zzdd-ddd FFAA Ax

AAd 3
2L SEZHolB WkS7lo EFq &uj(0.8L)¢ Z2HA(250g), A (70psi)S 718k &, 19t of=2 3 o

2 500psi7l HEE QrEe WAy wevle] £RE 70T dAstArt. 5 x 10 M) dudetd BlEw)
A(AGEEEAY) RS 5 0.21LF WG b2 Y shske] WEUle] ¥a, EelolarEdTily

o 1°] AolF% E(1x10 M, 0.1nL)Z Zvj Agei=e]
. )
o

5 x 10 Mo fugeldely HEHNA(AEZSzadd) HioE 22 1.2 AFgeta, Ejolxiie
Sd=mE gz Ao® A7 wa Axd 19 dolEd HTE(1x10 M, 0.50L) ALES AL Aelstns=

) o
7] A6 33k FAR PHoz LARA FTAE Azt

=3A 9] 28X (nelt flow rate, MFR)E ASTM D-1238 (%7 E, 230C, 2.16kg 35)2 =A3}9ct. =4

(Tm)& TAAS] Q100S Abg3slel SAHEAT. SAHZL T2 thermal historyE §lof7] ¢18] £3 10CE &
ZAIZ) 7 HA meltingS F3 AU,
A7) Ao 3 E wlale] 20 diE)] g9t F2 WhHoR EA4S 54% & O A9E 7] ® 20 YERIT
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[0141]

[0142]
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¥ 2
v g4 = FHA =% U He3 EFAF
(H$): kg/mmol | (¢+9]: ) (F9: g/co) [(FH: ©) (k9]: g/10min)
hr)
Ao 3 6546 109 0.870 - 28
Hlald 2 1040 86.6 0.856 - 13
A7) F 28 FEsid, AAld 3o o8 Alxd ZzdA-odd FFAE Hluld 20 H|FlY] S Zu)
A=, &8 A5 T HoAd 235 YErUY.
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