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[0334]

[0336]

[0338]

[0340]

[0342]

[0344]

[0346]

Aot A Ast 2 FEHo #Agk EAE WA HEAE, HF ATA 52 G AAEE e VA4 &
do] 53k e FFHAE AT = At

olel, 7] ZElldd FFFA= v=ARAIESS] 12 ASIM D 792 whel W=7F ©F 0.930 g/cn ©]3ke] A
= ZYdddd %Tﬂr. FARoR, A7 Ui oF 0.910 g/an o4, T oF 0.911 g/an o4, T oF
0.912 g/c ©]AF, T oF 0.913 g/en o)A, T oF 0.915 g/cn ©]FolHA, <k 0.925 g/cn ©]3)F, °F 0.923
g/cem ©]3F, TEE 2k 0.920 g/cm o]s}, = 9F 0.918 g/cn ©|3}, = 9F 0.917 g/cr ©]3F, T+ <F 0.9168 g/
ar ol3td 4 k. A7) ZEEd FFFA Y HEE EF 7HEA d Y 9 22 34 AEE gR
st WA ded HAE FFloF g

T3, 4] Zelogd FEAAE vZARA DS FA ASTM D 12380] whel A3 £8X5 (M, 190 C,
2.16 kg 3= sfollAl &AH)7F 2k 0.5 g/10min WA <2F 2.0 g/10min¥d 4 Ar}. FAFH o2, AV &§A|F
(MIy 15, 190 C, 2.16 kg 35 slollA =A)E= ¢k 0.7 g/10min ©]AF, 2k 0.8 g/10min ©]2F, F 0.9 g/10min ©]
ok

i o 0,
A<
F Ao,

oz

, 98 g/10min o]AolHA, 2k 1.8 g/10min ©]3}, T+ 2F 1.5 g/10min ©|3}, T+ 2F 1.5 g/10min
3f

el
(A

Egh, A7 EYdEd F5FA=, vTARAIEES] 1A ASIM D 18950 wel SA4% HRE7] d=(BD, Bulk
Density)”7}F F 0.2 g/mL o] =& <F 0.2 g/mL WA <F 0.7 g/mLY 4= Jut. FAHez, 7] dur] des
°F 0.25 g/mL ©]A, =& 9F 0.3 g/mL o], & 9F 0.35 g/mL o], & 9F 0.4 g/mL o], T oF 0.41
g/mL oA oA ¢k 0.6 g/mL ©]3}, E+= 9F 0.5 g/mL ©]3F, = 9F 0.48 g/mL ©]3F, = 9F 0.47 g/mL ©]

, ok 0.46 g/mL ©]3t. T+ ¢F 0.45 g/mL olatd & QUth. A7) HEV] WEe ZFdEd FEAA
T RE2 A (morphology) EH SHoA et WAE FF3oF st

g EE 9 =] eF 3500 g # »15} TAHOZ, *‘71 943l 4 A=
oF 1350 g o]/, E: <k 1500 g ©], T oF 1550 g o], HE oF 1600 g o4, EE oF 1650 g o],
= 9F 1700 g o) Y 4 dd. AV HYSEAAENS ES4E $4EtER O A 5H] dFE R
U, 459 71344 5 OE AR 24 AsE WA e S ok 3200 g ©] o}, T= 04 3000 g ©]3}, H
2

Moo 12 fo | orlr

=
h=2
e FHshs SHdA et WE S5 du.

TS, A7) ZEdEd FEHAE, ZE ANE o8ty EEdEd FFHEA AEBR 2.3, 2E 7 48
m WA 52 m, AR, DF FA 50 m)S AR F, A T3 7] 1S0 13468 7]l whek SA% 4
o] &lo]Z(hazw)7} °F 12% ©]&}2 Aok, FAReZ, 7] dolxE oF 11% °l%F, Ev <F 10% °lsk, E
ok
—

oF 9% oI5 5 k. slol=gte SEFBE O SAGS 5 FYHA Fout, o F Fo] oF 46
o, mE o 5% o, EE o 6% o ¥ & ek

1ed F5eAls Exg B (PDD7F ¢F 2.0 WA 2F 6.0, == 9F 2.0 WA < 5.0, T oF
]

Aoz, A7) Zgddde Exg EX(w/Mn)+= 2 53 I=2vtEIad I (GPC, gel permeation
chromatography, WaterAl #A|Z)E o] &3le] TdAY TZFHT TAZFMv)H 3 TAFHWn) S AL, +
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[0348]

[0350]

[0352]

[0354]

[0356]

[0358]
[0359]

[0360]

[0361]
[0362]

ZIHSd 10-2021-0061954

TAFow ATy g2elE 18y (GPC) FXZE Waters PL-GPC220 7]7]E o]83}al, Polymer Laboratories
PLgel MIX-B 300mm Zeo] Z-@& A3 4 Q). oju) 24 £%E 160 € olm, 1,2 4-EgZ=2l41(1,2 4-
Trichlorobenzene)S |WZA A8 4 Y1, FE5E 1 nl/minE LT = Urt. Zddee] Rz e z+7t
GPC ¥4 7]7] (PL-GP220)S ©]&3}lo] BHT 0.0125% *3% E 22 WA(1,2,4-Trichlorobenzene) ol A 160
°C, 10 A7 BoF =o] AXPEtal, 10 mg/lonle] HEE FAF TS, 200 ple %Fow FgElel =4 5
ATH, &3, LA HFE AES o]&ste] FAE HA FAS ol&ste v 2 Mg #HS A=E 4 9
Zo g 33 AFEY Sy o BEAES 2000 g/mol, 10000 g/mol, 30000 g/mol, 70000 g/mol, 200000
g/mol, 700000 g/mol, 2000000 g/mol, 4000000 g/mol, 10000000 g/mold] 9F& A& 4= glt}.

ic
il

w3, A7) ZYddd g5 THHFEAES o 50000 g/mol WA F 200000 g/molY & ATk, FAA
o7 A7 ZYddd FEEA e FHEHHFEAZEE oF 60000 g/mol ©]AF, TE oF 65000 g/mol, HEE 70000
g/molo]lA], °F 190000 g/mol ©]3}, T+ ©F 180000 g/mol ©]d}, TE <F 150000 g/mol¥ <+ T},

olol, A7 Az Wom A7) ZEdEd FEIAE oy Ao 2HE Ut £5E AEE 5 9o
W, B3] e U 4 ARt a7EHE F/EYE 2 AL AFEE 4 glon, VE AYUE Zeddd
ol myx Zglogale] FHgo] oy AEYX JE SoxE AMET 5 Q).

ggol g

Houbge] mE 24 9X] wgzAd FHuls, Jddd S ksl -3 FAEAd 2 w2 T3 S U
EHAE, 52 %%%‘é(comonomer incorporation) .= 7|AlA EAdo] -4 ZldE FFHAE Az
t % adrh do

YgE YA et FAEA HE
o, 2o FAH] ArldE S, 2o g % adE By desr|R vk vk, o2d dajdes
g o] dA 2 A Al Edpsim, ofdl o Wl AWt AsjA= AL o

(]

[AA4]
<Al 1 vgzA JFE Azx>
A 1

/\/\@.\

ZrCl,

g

n-FEFRgte|lest AFEdAEdd Y4EFNalp)E WHEAIA n-FE AERAETAd(n-BuCp)E  EAT.

% =78 CollA n-BuCpE ElES| =2 FZ(THF) ] o]

H
b
=)
4
i)
k)
.
ey}
%

2.5 M in hexane)S HH

3 7bet ., thA] AeoR HeA Fo, 8 A7 Fok wkS AT, olZA AZE FHFEA NS A -78 C
ol ZrCl,(THF)2(1.70 g, 4.50 mmol)/THF(30 mL)<] A2#A (suspension) &Nl HHM3] 7lsfar, A2+ 6

AF g B WA, BE AU 24 A¥ Axan, Jojd o4 o B sk £uls slak]

=



[0364]

[0365]
[0366]

[0368]

[0370]

[0372]

[0374]

[0375]
[0376]

[0377]

ZIHSd 10-2021-0061954

ekt dola A4

o
s = T
(CH3) (CHy)3~CsHy1,ZrCl, 33HES AATH(FE 50%) .

i)

AU AW §0S A A F, S The] A(-20 OolA FAES
[

2]

28 Aedn dejuel A4 24 Feje)
FAdo 2
>(0\/\/\/\®‘\
ST

-F22HAES ALgslo] E& (Tetrahedron Lett. 2951(1988))el 7]1A1E W o= t-butyl-0-(CHy)eClS A
z3ta, o7l AlZZMEFE A I UESR NaCp) & WHSAIA t-butyl-0-(CHy)6CsHs B BATH(FE 60%, b.p. 80

ZrCl,

°C/0.1 mmHg).

w3k 78 ColA  t-butyl-0-(CHy)e-CoH: 2 E|Eets| =2 F e (THF) o] so]x n-528 %5 (n-BuLi, 2.5 M in

hexane)& 3| 7teh &, HA2om G240 F,

ZrCl,(THF), (170 g, 4.50 mmol)/THF(30 mL)<] A2

oA 6 AZF & f WHSAIFH Y. BE 3T EAES T Az AAska, ?201{1 UM dA BH &
-

e 7hske] "EEGITE. FEH fHS & 5, &
Aol Hdae A2olA defio] A4 A4 Fejol [tert—butyl‘0—(CH2)6‘C5H4]ZZFC o] AATH(FE 92%).

>

1H—NMR (300 MHz, CDCls, ppm): & 6.28 (t, J=2.6 Hz, 2H), 6.19 (t, J=2.6 Hz, 2H), 3.31 (t, 6.6 Hz, 2H),

2.62 (t, J=8 Hz), 1.7 - 1.3 (m, 8H), 1.17 (s, 9H).

13C—NMR (300 MHz, CDCls, ppm): & 135.09, 116.66, 112.28, 72.42, 61.52, 30.66, 30.31, 30.14, 29.18,

27.58, 26.00.

H Ao 1

Q

f e

(6-t-F-FZAAA)EF g dvdd T A=
ol el H 2 (Et,0) &ristoll A t-butyl-0-(CH,)eCl 3Hek=3+ Mg(0) 3Fe] whg-o®= i H Z2efub=(Grignard) *]9F

ol tBu-0-(CH,)MgCl &% 0.14 molS At. 7)o -100 Co Aejolx WEEDZF2 222 (MeSiCl,) 3}a%
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[0379]

[0380]

[0382]

[0383]

[0385]

[0386]
[0387]

[0389]

ZBIE S 10-2021-0061954
(24.7 mL, 0.21 mol)& 7}8taL, ALola 3 A7t o]A WHkAlZl & Al NS AF A2 o] (6-t-F-EA
A 2 eto] = [tBu-0-(CHy)eSiMeCl,]19] 3H3HES AUTHSS 84%). -78 "Coll A 450 mL)el 5

o} = tBu-0-(CHy)eSiMeClo(7.7 g, 0.028 mol) &N ZF Q@ d2|E (fluorenyllithium, 4.82 g, 0.028 mol)

/ MAHI50 nL) §2 2 Akl AA AR A, 84 DABLICHS Aem Aon dsks AR
& Fasel RE AWy BAS AT dzse] Fe wdd 02 Fue (G--REANDEFoAUND A
[tBu-0-(CH,)s)SiMe(9-CisHip) 19 33HES AATH(FE 99%)

(t-BEZA84) (A 22 AE T o

=

) (FFdd)AEd e Az

oy 7)o THF €vi(50 mL)E 7}8tar, 2olA] CHLi(2.0 g, 0.028 mol) / THE(50 mL) &R 3 A7t o]AF W
A7 &, BE g BEHAES IF Axsta Ao FEh HF =g 2¥9x 2 H o (t-FHEA
) (AEF2AEYod ) (EFdd)HE A [ (tBu-0-(CHy)g) (CH3)Si(CHs) (9-CisH0) 19 eSS AT (&

95%). = +FE= U NR & 53 elm gy,

(t-FFAAA) (M) dd N E2FEYd ) (EFLdDA=aF UERHo|=9 A=

Tk, 78 oA (t-FEA ) (NZFRAET D) (ZF 28 D)W E A [(tBu-0-(CHy)g) (CHs)Si (CsHs) (9-
Cisflio)1 (12 g, 0.028 mol) / THF(100 mL) &9ol] 2 @&Fo] n-Buli S 718 Aoz Sa||a 4 A7k o4 ke
ANAA oA 1A e (tBu-0-(CHy)s) (CHy)Si(CHsL1) (9-CisHili) el 3H3ES AYrH(4& 81%). =3, -78

o

CollA ZrCl4(1.05 g, 4.50 mmol) / ether(30 mL)e] A2=#4 (suspension) &Nl TlZ]HFA(dilithium salt;

.5 mmol) / ether(30 mL) &HS 3] 7hetar Ao A 3 AZF Bt o WESA AT, BE WY &

2 dA AA EAHo| tlZFZ 2w ek(dichloromethane) &mE 7}3te] Az}, Z
AE Axg &, ks 7te] AAES Fesdvr. 2o AAdES o8 | dirog Aojyo
Al FEfe racemic-(t-F-E5A @A) (W) Aetd (A EZ2HET AL N (EF LA AZIF SR =
[racemic—(t-Bu-0-(CHy)s) (CHs)Si(CsHy) (9-CisHg)ZrCl,]19] 3}tES LATH(FS 54%).

g

>

Moo o N

fo & o <

S~

1= OlI)

Rl 12 of &
mlo

H 23 o 2

0
@
[
oa
O
O
=
w
=]
(e}
:
O
12
>
o
(SN
(]
=]
S
2
I
o
g
O
oy
A
&(1‘

bl @1*&%‘2‘1‘ <ol 2.5 M n —‘?—E‘E]H (n- BULI) @14 & : 0 043 mol)& 33| Hojrgirk, ofojA
Mo Feom ¥ F A2 °ﬂ/\1 12 A3t &<t 13l E} e AN dEs FEldERE o He)

%%Lé} , =30 T7HA] ¥ 5 7] ddlo] &
17

U S 2

A4 34 shgtEe Swsl AxAZ F A9 gES (5 9990 7E)

(17
o

pul

5 2

pui
o
o

N
Lot
ol
i
o
ne
32
K
o
i
3o_x

AZzdAEtdd X238 EfZ2dgol= (Cp-ZrCls, 2.24 g, 8.53 mmol)S T EoE|2(30 mL)ol] HH3] =
Ql o -30 T7HA WZAAIFTE. 7] CpZrClze]l &3ld todd e 2 &, todoH 2 (15 mL)dll =<1 <l

d 259 (1.05 g, 8.53 mmol)S A3 Wolral & ukx] wulale] dud (N Z2dgtdd Aeay UIe
Z}o] = [Indenyl(cyclopentadienyl)1ZrCl,) 15 AATH(SFE 97%) .
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[0391]

[0392]
[0393]

[0394]

[0396]

[0398]

[0400]

[0401]

[0403]

SIS 10-2021-0061954

Hl 3o 3

@
GO

o Q{

©

(-t-EN ) Z 2B A2

100 mLe] EgZzadeada £9(0.21 mol, AAH)o] 100 mLe] t-FEAANA nmtavf FReo|= £4(0.14
mol, AEHI2)& -100 TolAl 3 AIZF &<k A3 H7igk &, F2ddA] 3 AI7F 5k wdtksigit).

~

I NIR (500 MHz, CDCls, 7.24 ppm): & 0.76 (3H, s), 1.11 (2H, t), 1.18 (9H, s), 1.32 - 1.55 (8H, m),

3.33 (2H, t).

(6-(t-F-E5A) A ) (4-(4-(t-F=) ¥ d)-2-vE-11-Q dl-1-) (A ) (2-°0] A X 2 -4-(4-(t-F-& ) ¥ d )-1H
Qldl-1-d)Ade] A=
2-wE-4-(4-(t-F-&)Hd)ddl 20 g (76.222 mmol)S 2ty el tert-F-2 o|E]=(MIBE, methyl tertiary

butyl ether)¢] &3 %—UH(HeX/MTBE = 15/1 ¥-¥]H]) 640mLell <1 3, -20 ColA A7) fMo)| n-BulLi (2.5 M
in hexane) 33.5 mLE 3] H71etodrt. o]F, doX& RbE EFES oA dF Fh ke & -20

TolA A7l &5 fdd UM AF3 (6-t-F-SAA D)t =2medded 19.7 g (72.411 mmol)& kel 9ol
|9 80.5 mLE HH3] Hrrsta, QoA Wb EFES A SHF 5o wuksilth. o], ukE £3=
#d SHEk 8E AASIT At AEAbst] 3 oAZsidtt. aga, A3bE f9& AR Hie

KeN
=
o
Ae At

S, BMER F8jE ZEadd 2-ol4aZ 2 -4-(4-(t-FE)dd) e 22.1g (76.222 mmol)F} CuCN 136.5 mg
(1.525 mmol)S ©lolg oEHlZ 200 mLoll =591 F, -20 CollA A7l &do n-FEF %‘“‘ (2.5M in hexane)
33.5 mLE HMA3] A7, olF, A= Wb ERES A2ddA S5 o mwks & 4] wt

= = o FTIE

O T H =
of ohA AZF B AeS toE oEHZ 180 mLoll =9 T HIMSIH U, o]F, oA ks EFRES A
oA BF Fot wWHHE ¥ B3} NIBES o] &3dle] f1ES FEen, 7 FREAY. oo AW FHE A
AES A7 AZnEIY9E T3l AASIY 67%2 &2 HT I=E AU
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[0405]

[0406]

[0408]

[0410]

[0411]

[0412]
[0413]

[0414]

ZIHSd 10-2021-0061954

(6-(t-F5A) L) (4-(4-(t-F D)3 d)-2-HD-1H-A9-1-9) (A &) (2-0| 2T 2P -4-(4-(t-F ) 3 ) -1H-¢
d-1-)AF A23F dE2go|= Az

gA AR (6-(t-FEAD ) (4-U-(t-FE)Fd)-2-HE- 1A d-1-L) (A E) (2-0)| AT 2 B -4-(4-(t-F
2 d)-1H-Ad-1-¢) A& 1.00 g (1.331 mmol)-S Tolld oE|2 33 mLol|l 51 %, -20 TollA 37| &0
n-FEEE 89 (2.5 M in hexane) 1.1nLE A3 A7ttt o] F, dojA= kg EFES F2olA of 4
AIZE Eet awkel & A7) vk E3HEe] H| AN N'-HEd-1,3-Z 2R E) YU EFERA 23 F H A (HED
slol =2 F2H) [Zr (CsHeNCHyCHCHoNCsHs )C12(C4Hs0)2] 706 mg (1.331 mmol)S tlolEol B2 33 mLoll o] Akl A
A7vet F, o B wnkelglth. o] %, HA whg NS -20 TR WZste], 7] Wzhe o] 1 Me]

2 8§94 4 S o EAE Al A2 1 AR 9t wykekgitt.
o] %, o7 9 ¥ Axsa A IAE pentaned] HA F, 48 AIRF Tt AAHES HEAA A A F 1
AN HAzxdte] ¢ dola4 3gE, (6-(t-F5A)I) (4-(4-(t-F2)ud)-2-v & -1H- wl-1- ) (]
) (2-o] Az 2 4-(4-(t-FE)ud)-H-JH-1-H A X235 HIE2Fo|=E 89 FEHEE dAth(rac

only).

N
0 w

HNR (500 MHz, CDCls, 7.26 ppm): & 1.05 (3H, d), 1.09 (3H, d), 1.20 (3H, s), 1.34 (9H, s), 1.50 -

1.93 (10H, m), 2.27 - 2.31 (1H, m), 3.37 (2H, t), 6.48 (1H, s) 6.98 (1H, s), 7.01 (1H, s), 7.09 - 7.12
(2H, m), 7.34 - 7.70 (12H, m).

<A2 Mgz =] A=x>

A 3
#/

0

O
fo
o

Q

~,
-~

(o,

><,

1-B2R-4-(EME-F-SA e )i Az

50, (1.47 mL), §4= MgSO; (12.9 g, 107 mmol)S CHxCly (80 mL)oll ¥ar A2olA 15 #3F wweld. g
Z g} 4-bromobenzyl alcohol (5.0 g, 26.7 mmol), ¢-butanol (12.8 mL, 134 mmol)< CH,Cl, (30 mL)el
Foll 9 EFES AU, o] Fol EFES Aol vl wRkek ¥ sat. NallC0,E H7bskodoh. F4

NgSO,2 Fi& AlAsta Aol &

I
e

=
tilo
N
N
o
o
off
o
of

ol & AY IAZvlE1 I (column chromatography, E/H =

4

1/20) 2 AAsF] 1-B 2R -4-(E]A 8] -F-E A b =& ) A [ 1-bromo-4-(tert-butoxymethyl )benzenel (5.9 g, 90%)
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[0416]

[0418]

[0419]

[0421]

[0423]

[0425]

[0426]

[0428]

[0430]

[0431]

ZIHSd 10-2021-0061954

Ll
ot
1=
fo
K
__)ﬂ‘
fr
ne
b4

v

I NMR (500 MHz, CDCls, 7.24 ppm): & 1.28 (9H, s), 4.39 (2H, s), 7.22 (2H, d), 7.44 (2H, d).

7-((-EA-5EEAH D) d)-2-dd-11-2 2] A=
Obx A ZT 1-BER-4-(EM]-LEA W E)AA (4.52 g, 18.6 mmol)E o= (Ar) sfollA] F4 THF (20 m

Lol 59, 55 -78 (2 Y¥F1 p-HE8E £ (rBuli, 2.5 M in hexane, 8.2 mL)E H7}3 3 A0

A 30 BzF wdkskgitt. 52 Al -78 (2 WEF1 EfdE By o]E(trimethyl borate, 6.2 mL, 55.6
1 dof] ¥z} JuFIFEgol= &M (sat. NILCHE 713 &

2,
g

wE tert-58 oE|=(MIBE, methyl tertiary butyl ether)® FZ&3}3t}. MgS0, & 78l oF)sle] 4

1 >~
=S
= AAsT. &S A F5T F F7F A ]l v vkeS s

oA Aozl sEET 7-1
(5.91 g, 55.8 mmol)& =%

E-2-m8-1/F<1d [7-bromo-2-methyl-1HF-indene] (3.87 g, 18.6 mmol), Na,COs
(40 mL), H,0 (20 mL), EtOH (20 mL) &% &vijo]l Wi mataieich. ¢ &9

ri 1-ru

J

HEg7)| 2~ EgudEayl ZebE(Pd(PPhy),, 1.07 g. 0.93 mmol)S @il 90 Coll A k)
TAE F MBES & €31 f715S g8t 9 MgSO,= S AAs L dojzl

T A4y I2utE 23] (column chromatography, E/H = 1/30)2 AA o] 7-((4-E]M 8-
H-1/-20% [7-(4-tert-butoxymethyl)phenyl)-2-methyl-1/~indene] (2.9 g, 53%)<= A

E—(E

I NMR (500 MHz, CDCls, 7.24 ppm): & 1.33 (9H, s), 2.14 (3H, s), 3.36 (2H, s), 4.50 (2H, s), 6.53 (1H,
s), 7.11 - 7.45 (7H, m).

H 2 (4-(4-E A E -2 EAE) H D)2 d-11-<d-1-d) w2 A &) A=

ol AxF 7-((4-BlAg-F-EAwe)#Hd)-2-Wd-1/F2d (2.88 g, 9.85 mmol)Z} CuCN (44 mg, 0.49 mmol)
& olE(Ar) FollA BFQA(18 mL) T THF (2 mL)ol =9At}. o] &S -30 C2 WZskal pBuli (2.5 M in
hexane, 4.1 mL)E A A3 FY3ATE. o] ZolA <F 20 F3F 1A EE ¥ % 2.5 A3t
wHkElAT). o] Mo tyFE 2w e AT (dichlorodimethysilane, 0.59 mL, 4.89 mmol)S F<J&laL A-2oA

0
WAL aRbegith, wkgo] ehdE § MIBESF =& Fstal s Zdsklt. 2ol #U1sS - MeSO=

& T Jeom on

-

¢

jut

S AASte % F A9 A=ZviEI2H I (column chromatography, hexane)® A #|3}e] v A (4-(4-E]A €]~
ExdE) )20 e -1/ w-1-d) & A& [bis(4-(4-tert-butoxymethyl)phenyl)-2-methyl-1/-inden-1-
yl)dimethylsilane] (2.95 g, 93%)2 Mol mA=Z AT},

I NR (500 MHz, CDCls, 7.24 ppm): & -0.20 (6H, s), 1.35 (18H, s), 2.19(3H, s), 2.25 (3H, s), 3.81

(2H, s), 4.53 (4H, s), 6.81 (2H, s), 7.18 - 7.52 (14H, m).

g dzid-v 2 (4-4-HAE-F-E5A M) s d)2-m -l d-1-d) A 23F HEZFo| =9 Ax

Al A2 B AU-(4-EAE-EEA v E) A Y ) 2rE- 10w -1-d) e A (2.0 g, 3.12 mmol)E oF=
(Ar) 3}oll 50 mL #1383 =223 (Schlenk flask)ol @il toEoelZ(diethy]l ether, 20 mL)E FY3l]

|
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[0433]

[0435]

[0436]
[0437]

[0438]

[0440]

[0442]

[0443]

ZIHSd 10-2021-0061954

Ay, =2 -78 C®E YW1, pBuli (2.5 M in hexane, 2.7 mL)E 7}3F & A2ox 2 AJ7F Hot
sttt s AF 74 EFsta ZrCl,(THF), (1.18 g, 3.12 mmol)E Z2H ¥~ (globe box)dlA YL,
e s 78 (&2 WY, o] 384 toeoEZ(diethyl ether, 20 mL)E 713t & &5 2 Aeow 27

Al kit SmE Y SRS CHLlLel =o nAE AASIATE. 95 7S $F3ke] oz aA
EZd(toluene), CHCl,2 A3l racemic rich 3 =M e] 14 tjwEAed-n]24-(4-HA g -5-5A v
g

Yyuld)-2-wa-1-eldl-1-d) X235 yFZeto]= [dimethylsilanyl-bis(4-(4-tert-butoxymethyl)phenyl)—
2-methyl-1#-inden-1-yl1)Zirconium dichloride] (260 mg, 10%, r/m ¢F 16/1)E AAT}.

I NR (500 MHz, CDCls, 7.24 ppm): & 1.28 (18H, s), 1.33 (6H, s), 2.24 (6H, s), 4.46 (4H, s), 6.93
(2H, s), 7.08 - 7.65 (14H, m).

A 4

o_

o
\

1-B2RA-(HEAHE )Y A=

=R RS ‘4”“\]'0]‘:(DMSO 117 mL)/KOH (214 mmol, 12 g)& Z&}~3d] Y 4-bromobenzyl alcohol (53.5 mmol,

10.0 @)& #H7tsk & 1 A7 B Ao A H&o}aiﬁ}. 271 WESEo] Mel (107 mmol, 6.6 mL)E 713 &
10 3+ aksgnt, wrso] FRE F MSES L0dl ¥ F (LCLE FZEUT. f715S T4 NS0,z A
%3 & Ay Azxsle] 1-B2R-4-(dEA 4 e)A A [1-bromo—4-methoxymethyl benzenel (10.6 g, 99%)S &
St

'H NMR (500 MHz, CDCls, 7.24 ppm): & 3.41 (3H, s), 4.39 (2H, s), 7.11 =7.53 (4H, m).

T-(4-FI S A A D) D)-2- D-1H-<1 <] Az

ok Az 1-RER-4-(HEAHE)HA (9.3 g, 46.3 mmol)S oFEZ(Ar) stellA ¢ THF (40 mL)ol] =<
U, exE 78 (& W31 n-FEg% (n-Buli, 2.5 M in hexane, 20.4 mL)S H7}3 & ALo]x 30 7 a
whatt, exE ta] 78 (2 wEa EfvE BeolE (15.5 mL, 139 mmol)E 713 T kLol uba) muk
Sl W8l Ei} drFERetel= 89 (sat. MCDE 74 $ MIBER FZE3hlch. 75 MgSo,& 7}
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[0445]

[0447]

[0449]

[0450]

[0452]

[0454]

[0455]

[0457]

ZIHSd 10-2021-0061954

Z

S

ol

Foict.

tilo

sha olmbele] £y AANAG. FAL A% FHE F 27 44 Qo B 0

Aol A FojA 3stEF 7-BE2E-2-HE-1F2AW(9.63 g, 46.3 mmol), Na,CO; (14.7 g, 139 mmol)S EF<I(80
ml), H0 (40 mL), SlEH2(EtOH, 40 mL) £33 Lujo] Y1 wyksldrt. 9 £Ho| Pd(PPhy), (1.07 g. 2.32
mol)& Qi 90 ‘ColA ¥l wwtelgich. wkgo] EAE ¥ MIBES B ¥i §713S Halstarh. T4 NSO,

2 FES AASL 4o a8 7 FE3 T AY IErlE 183 (column chromatography, E/H = 1/30) &
AA st 7-(4-HEAHE) A D )-2-H e -1 d [7-(4-(methoxymethy])phenyl)-2-methyl-1#-indene] (6.9 g,
60%)S AJTt.

' NMR (500 MHz, CDCl;, 7.24 ppm): & 2.15 (3H, s), 3.35 (2H, s), 3.38 (3H, s), 4.48 (2H, s), 6.55 (1H,

s), 7.05 - 7.44 (7H, m).

H 2 (4-(4-HEA Y E)Hd)-2-dE-11-AA-1-4) e A &2 A=
ok A ZT 7-(4-wEAHE)FHD)-2-w -1 (4.21 g, 16.8 mmol)Z CuCN (75 mg, 0.84 mmol)& o}=&

(Ar) 3}ollA] EF49(36 mL)Z THF (4 mL)ol] =), o] &8 -30 C= WYZ3}ar p-BuLi (2.5 M in hexane,
7.4 mL)E *1*13] ek, o] 2moflA oF 20 B3 nRke ¥ FLog & S F 2.5 AIZF usled
[e]

T}, o] g rE=R iilﬂﬂ‘é“a’(dlchlorodlmethymlane 1.01 mL, 8.4 mmol)<S FYsta AF=ollA whAl
Hhslein). vkgo] A E & MIBESF &5 FHst f7]5S wEsdt. 493 f715S ¥4 MgS02 i
AASL 5% & A4 AZvE 189 (column chromatography, hexane) &2 AA|sle] B2~ (4-(4-H|EA | E) )

d)-2-vg-1-2d-1-d) v ad A & [bis(4-(4-metoxymethyl)phenyl)-2-methyl-1A#-inden-1-
(

o]
=
yl)dimethylsilane] (4.21 g, 90%) S 3 Mol uA=Z AJr}.

' NR (500 MHz, CDCls, 7.24 ppm): & -0.21 (6H, s), 2.20 (3H, s), 2.23 (3H, s), 3.40 (6H, s), 3.82
(2H, s), 4.50 (4H, s), 6.79 (2H, s), 7.15 - 7.53 (14H, m).

gegdetd-u 2 (4-(4-vEA D) D) -2-HE-1H-Q1d-1-d) A 22 F Y2z A=z

ob A ZF B AU-U-HEAWE)HE)-2-wE -1 d-1-d) g EAF (3.0 g, 5.39 mmol)S o= (Ar)
el 50 mL #HA Z8F2~=(Schlenk flask)ol ¥ tloldoHlZ(diethyl ether, 30 mL)S FUstd =9k,
€22 -78 (& Y33, gBuli (2.5 M in hexane, 4.7 mL)E 7}g & AreoA 2 A7k Bk wykatglch. &)
2 A 74 ZH3ha ZrCl1(THF), (2.04 g, 5.39 mmol)E Z&H v (globe box)olA Wi, %2 -78 (&
W3tk o] B tolgelu Z(diethyl ether, 30 nL)E 7}g & ewg Aeow gpl WA wwkalglc).
S5 A SFEL CHLCLol o] nAE AASI Y. fH48 7 F5351o 7 ALz

CHCL,2 A A3te] racemic richdt =@ 314 g A ebd-v] A (4-(4-H EA W) Fd)-2-W D -1 dl-1-

R =ZFF tERgtol= [dimethylsilanyl-bis(4-(4-metoxymethyl)phenyl)-2-methyl-1#-inden-1-y1)-
zirconium dichloride] (425 mg, 11%, r/m °F 10/1)E LUc}.

I NMR (500 MHz, CDCls, 7.24 ppm): & 1.31 (6H, s), 2.22 (6H, s), 3.39 (6H, s), 4.43 (4H, s), 6.91 (2H,

s), 7.09 - 7.64 (14H, m).

_38_



ZIHSd 10-2021-0061954

[0459] Ao 5

[0460] >\/

[0461] 1-BERR-4-(HAME-FEA )l Az

[0462] 1,50, (1.47 mL), = MgSO, (12.9 g, 107 mmol)& CH,Cl, (80 mL)ol ¥ A-2olA 15 #3F wuksgic}, oh
Zg AT 4-B2EE 432 (4-bromobenzyl alcohol) (5.0 g, 26.7 mmol), EJAIE]-H-E+2(¢-butanol, 12.8
ml, 134 mmol)< CHCly (30 mL)oll 591 Fol § =S H7belith. ool EFES 2o Al ankgd
% sat. NallCO:& ZH7FstSivh. 5 MgSO,2 & AlAstar Folxl &A1 e 553 & A7 a=ZntE1e

3] (column chromatography, E/H = 1/20)2 AA St 1-B2E-4-(EHAZ-FEA1dE)wA [1-bromo-4-(tert-
butoxymethyl)benzene] (5.9 g, 90%) = 3 Mo A= AAT}.

[0464] 'H NMR (500 MHz, CDCls, 7.24 ppm): & 1.28 (9H, s), 4.39 (2H, s), 7.22 (2H, d), 7.44 (2H, d).

[0466] 7-(4-gAE-HEEA W E)Id)-2-mE-1A e A=

[0467] O A %3 1-H2R-4-(EAe-F-EAmeE)dA (4.52 g, 18.6 mol)S oF=3(Ar) 3tolA F<= THF (20 m
Lol =9vh, exs 78 C2 W33 pREaf L9 (pBuli, 2.5 M in hexane, 8.2 nlL)E 713 & A2

[0469] Aol A Aozl 3tstE 3} 7-H 2 F-2-1] .87 g, 18.6 mmol), Nay,CO; (5.91 g, 55.8 mmol)& EF4l
(40 mL), H,0 (20 mL), EtOH (20 mL) €3t &ufjofl Wi wukstsiv). 91 &9Nefl Pd(PPhy), (1.07 g. 0.93 mmol)

mﬂ
)—A
T
r [}
=
@

S @3 90 Col A wbA mubatgith, WhSo] EAW T NIBES} BS Qi 57122 Ealatdth. B MgS0E 5

A9 a=vntE28 3 (column chromatography, E/H = 1/30)2 A A

S AASE o A4S A9 53 &
EAH e d)-2-wE-1F209  [7-(4-tert-butoxymethyl)phenyl)-2-methyl-1HF-indene]

st 7T-(4-E A -5
(2.9 g, 53%)S AT},
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[0471]

[0473]

[0474]

[0476]

[0478]

[0479]

[0481]

[0483]

[0484]

[0485]

[0486]

ZIHSd 10-2021-0061954

HONMR (500 Milz, CDCls, 7.24 ppm): & 1.33 (9H, s), 2.14 (3H, s), 3.36 (2H, s), 4.50 (2H, s), 6.53 (1H,
s), 7.11 - 7.45 (7H, m).

H| A2 (U4-(4-gA - EAME)Hd)-2-dd-11-Qd-1-g) v g A &9 AZx
ok A3 7-(4-EM g -F-EA e H d)-2-wE-1/218 (2.88 g, 9.85 mmol)¥} CuCN (44 mg, 0.49 mmol)S
olZ(Ar) dlolA EFA(18 ml)F THF (2 mL)o] =9}, o] §S -30 C2 Wzbslal pBuli (2.5 M in

hexane, 4.1 mL)E *1*1 3] FAsFATE. o] %ol oF 20 B3F wwkdl & Aeow 2nE 29l § 2.5 AZH
aErslodt). o] g fEZF2 2o e agk(dichlorodiethylsilane, 0.73 ml, 4.89 mmol)S FYsta Ah-2of A
HhA] nRESEOATE, WES-o] &AW & MIBESF &8 FHstn fUlsS & =

=

TS AASE 5F F A9 aZrtE2d 9 (column chromatography, hexane)@ A A|3Fo] W] 2~ (4-(4-E] A 2]-
REXNWE)AL)-2-mE-1FAd-1-d) o & a2t [bis(4-(4-tert-butoxymethyl)phenyl)-2-methyl-1/#inden-
1-yl)diethylsilane] (2.95 g, 93%)E M uAZ AU},

ACh
2L
32
ne
2
2
4
N
ofj

' NR (500 MHz, CDCl;, 7.24 ppm): & -0.20 (6H, s), 1.35 (18H, s), 2.19(3H, s), 2.25 (3H, s), 3.81
(2H, s), 4.53 (4H, s), 6.81 (2H, s), 7.18 - 7.52 (14H, m).

dedaid-vA(--EHHE-FEAHME)Fd)-2-mE-IFUd-1-D)HdBdFA=a3F HIEHo|=9 A

BN _VL

oA A ZT v A2(4-(U-EHA - EA W E) Ed ) -2-wE -1l dl- -t E A @ (2.0 g, 3.12 mmol)E o=
(Ar) 3Fell 50 mL 2183 Ze}2=(Schlenk flask)o]l €3 tldBo]H 2 (diethyl ether, 20 mL)& Fs}o] =

Adry, ex= 78 (& W33, pBuli (2.5 M in hexane, 2.7 mlL)E 713 3 ALo|A 2 A7F Zok
ket s WNF 79t ZFSFA ZrCly(THF), (1.18 g, 3.12 mmol)E =X ¥l (globe box)dlA] YL,
LEg 78 (2 B}, o] =] tddd e Z(diethyl ether, 20 nL)E 7} ¥ £=Z Aeoz 2v
A wEksk Y, fulE 79t SRSk CHCLel Ho] uAZ AASAY. 298 A9t 553k Lozl =
EFl(toluene), CHCl,® AZ3}e] racemic rich 3+ =2l w1 tjogdAdabd-n] A (4-(4-EH A8 -5F

) d)-2-HE-1-20u-1-d ) to| 2 A AR 2 FF fF2gol= [dimethylsilanyl-bis(4-(4-tert-
butoxymethyl)phenyl)-2-methyl-1#inden-1-y1)Zirconium dichloride] (260 mg, 10%, r/m °F 16/1)S L AT},

I NR (500 MHz, CDCls, 7.24 ppm): & 1.28 (18H, s), 1.33 (6H, s), 2.24 (6H, s), 4.46 (4H, s), 6.93
(2H, s), 7.08 - 7.65 (14H, m).

H Ao 4

Cl
O~ Ti<
>|/ s.\ ) el

e

W (6-BME-FEA ALY I 22 L3 A=z

=olM 50 g9 Mg(s)& 10 L wkg7]el zHgh 5, THF 300 mLE& 7F8t3lth. T, 0.5 g& 713k §-, Whg-7]9] &%
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[0488]

[0490]

[0492]

[0493]

[0495]

[0496]

ZIHSd 10-2021-0061954

g 50 c2 FASYT. W87 N7 LR F 250 g2l 6 AR RENAAG RIS Y Azg
¥ Atk 6-t-HEA NS EE Al Tl wgT] Lwvt 4 A
6-E M el- R EA S 2R eo 5 JhehuiA 12 A ok kel
go) Wg gl PATh. AAE Aede] SN 2ol AR H, BE Sl £7158 Qo |
of 6-t-REN ALY FAGor], o2RE T w3 B APHYSS BT, o 2E, -8

3}
= = =
A -REA A vadg F 28] =(6-tert-butoxyhexyl magnesium chloride)E &A1 8}ith.

MeSiCls 500 g#} 1 L9 THFE WHS7)o] 7}k 3 ukey] ew2 -20 “(7b4) Wzbatalct. oA §Ae 6-E1Adel-

3
BEASNY vl FRels F 560 g2 MY PEE o]%s}oq 5 nL/mine]
7

S gl et 29
e Aokl sde] By wgy] SEE AW Jeow eWA 12 A Bk wwste], AMel NgCl, 9

of A4EE AS Slskelth. A 4 L2 Jbske] Wme(labdori)E Fatel B AAstel AEE Fal of3toy
& I P ol wgTlel sk F 70 CAA AW AAS gL wAMe] AAE Ik, D o
1

H-NMRE Este] e (6-E]-g-REA )T FZ 222 [methyl (6-tert-butoxyhexyl)dichlorosilane] <]

'H-NMR (500 MHz, CDClz): & 3.3 (t, 2H), 1.5 (m, 3H), 1.3 (m, 5H), 1.2 (s, 9H), 1.1 (m, 2H), 0.7 (s,
3H).

e (6-E M H-F-5A AA) (H EgH DA S 2 e o d)-H M & -F-dojr] =2 do] A=

HEGHEAZZAEIT A 1.2 mol(150 g) 2.4 L] THFES wke7)e] 7bek 3 wrsr] exg -20 (2 W73
t}. pBuli (2.5 M in hexane) 480 mLE ¥Y HIXE o]&3}e] 5 nl/mine =2 WH7]d 7183t}l. n
BuLi& 7hek ¥ whg7] 25E dHe] A2o® SEWA 12 AJZF wkslgint. oo], Fake] wE (6-t-5-5A] 3
AHTEEZAT(326 g, 350 mL)S wWEA 7-g7]el 7Rl W] REE XS 2 ZEHA 12 A
b ok Wk FoohAl whgy] 2mE 0 R WA F 29k BlME-RY obwl (t-BuNl,) S 7hekitt. wh

A7 Bk ke, ool THFE AAskI 4 Le] Sabg Fhete] 2

ol
oz
rlo
(o

0

2
P& Sote] dS AAS FE &S Ak, ZEH §9S gA wgT)el vk &, FAbS 70 ColA AASE
o] wmebdle] fAS AUl o]F H-NRS Eoto], HE(6-t-FEAEA) (HEt A2 AET o) - o}
v =22 [methyl (6-t-butoxyhexyl)(tetramethylCpH)t-butylaminosilane] Q1S 2218}

(BME-FE5A ) vEded (B EgHEr 2 e d) (B e -5-E olr|)Eleta HE2o|=e Ax

n-BuLizt SkA  AxF = sFE, w9 (6-t-F-5A8) (HEHE A S 2 E T ) t-F-Eopr] A g
[methyl(6-t-butoxyhexyl)(tetramethylCpH)t-butylaminosilane] & 23 € THF &o]A A3 -78 “Col 2)7t=
o g Ede] TiCly(THF); 10 mmolS W=7 7}sldtl. vk &S A3 -78 CollA] ALom Sawa 12

A7k EQE ki), olo], AbedlA @ake] PhCL(10 mol)E 7He F 12 Azt Bk mubste], FEAL
o) 5 i}

Ao e LA NS AAT T, HNRE (HA-REA D) E e (=LA 22 AeT oY)
g olu ) EERE "E28e]= [t-Bu-0-(CHy)s] (CH3)Si(C5(CH3)4) (tBu-N)TiCl,] & &13F3iTt.
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[0498]

[0500]

[0501]
[0502]

[0503]

[0505]

[0507]

[0508]

[0510]

[0511]

ZIHSd 10-2021-0061954

'H-NVR (500 MHz, CDCls): & 3.3 (s, 4H), 2.2 (s, 6H), 2.1 (s, 6H), 1.8 - 0.8 (m), 1.4 (s, 9H), 1.2 (s,
9H), 0.7 (s, 3H).

H Ao 5

O
o
s

o

7-3d-2-vE-1H-A 9] A=

B2 2 (bromobenzene, 2.92 g, 18.6 mmol)E o}=(Ar) sl F
A

—
j=u]
=S|
©
o
=
Z
2
ue
2
o
rfo
k
it
S
oo

C2 W31 p3Ee 5 (nBuli, 2.5 M in hexane, 8.2 nL)E H7}e & Lol 30 7 wukalgyh. LS
Al -78 C2 Y23 trimethyl borate (6.2 mL, 55.6 mmol)<= 7}t & oA WAl wwbkslsit), WhHg-8-o
sat. NH,CIE 7}gt & MIBER FEsk3lth. 5 MgS0,E 7Fstal Aste] 8-S AASAY. &9 74 55

@ F 37k AA glo] e e daseln.

ol oA 3= 7-bromo-2-methyl-1/4~indene (3.87 g, 18.6 mmol), Na,CO; (5.91 g, 55.8 mmol)& =
F¢1(40 mL), H,0 (20 mL), EtOH (20 mL) % &vlo] Wi wnkselet. ¢ &Holl Pd(PPhy), (1.07 g. 0.93

mmol)& 231 90 ‘Coll Al whAl ukslelch. wkgo] EAH T NIBES & Wi §7]%S BEsgduh. £ MgSo,

dS A FF% & A aZvtE28 9 (column chromatography, E/H = 1/30) &

= 'l"""a Xﬂ7%°]'—3—l 01{] %-1 =4
oldl (7-phenyl-2-methyl-1/~indene)S L Sic}.

gAlske] 7-dd -2-vE -1k

H 2 (4-dd-2-wE-11-J d-1-g) e g g A=
kA A|Z3 7-phenyl-2-methyl-1H-indene (2.02 g, 9.85 mmol)Z} CuCN (44 mg, 0.49 mmol)E o}ZL(Ar) 3foll

A B24(18 mL) T THF (2 mL)ol =9ch, o] $9MS -30 €= WZ38la n-Buli (2.5 M in hexane, 4.1 nL)Z
A8 98Tt o] 2EoA oF 20 B3F wuke & AJeow exE £ I 2.5 A7 wukalgith. o] &
o gyEFa=2rve A& (dichlorodimethysilane, 0.59 mL, 4.89 mmol)S FYstar AFLo]A WA wwkalgich.
Hhgo] ¢kdd 9 MBES &S5 FYsta f715g 2gsit. 493 #7158 7 MgS02 8 AAst

5% & A9 a=2vtEa8 3 (column chromatography, hexane)® AA|sle] v~ (4-Hd-2-HE-1/FAd-1-Y)-
oji el -2 g (bis(4-phenyl-2-methyl-1#inden-1-yl)-dimethyl-silane) S M mAZ AU},

ol

pud

|

gugdztd-va(4-sd-2-ve-11-Add-1-d) A 23F HEZFo| =9 Ax

kX A %3 bis(4-phenyl-2-methyl-1A-inden-1-y1)-dimethyl-silane (2.0 g, 3.12 mmo
50 mL H¥ A Z&F2A(Schlenk flask)ol ¥ Tjo€oH 2 (diethyl ether, 20 mL)E S8t H3ich.

2 78 C2 w331, pBuli (2.5 M in hexane, 2.7 mL)E 73t & ALolA 2 A7t Fob muta, fuj=

A
o
I
r
=
H o=

fo o
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10%,

(toluene),

10-2021-0061954
(260 mg,

“g el

1

5

1o

=

=

7

H
%

i
=)

(globe box) el A

=1
- =

=524

=

=

0

250 C9o &&xdA 12 AIZF B I

=

=

e} A=

=

o,
ST

A
[<)

}o] racemic rich
=H]

[dimethylsilanyl-bis(4-phenyl-2-methyl-1A-inden-1-yl)zirconium dichloride]

d =24 HEg=A

5|
=

=k ZrCl,(THF), (1.18 g, 3.12 mmol)

_g/\

2] 7} (Grace DavisonAl #|Z SP952)

wle] Az>
A 2

a4
=S

=
=
Al
=

j=5

=4

Zefo]

r/m ¢ 16/1)

Eias!

[<)

L

aE] A, 20 Lg% 2E 9y a2d (sus) AA 9

CHLCl, 2 A

<@A
AAld 1:
aA,

[0513]
[0514]
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