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HAdddd)dEE dAG.

"I NMR (500 MHz, CDCl3, 7.26 ppm): =0.20-0.03 (3H, m), 1.26 (9H,
s), 0.50-1.20 (4H, m), 1.20-1.31 (11H, m), 1.40-1.62 (20H, m), 2.19-
2.23 (6H, m), 3.30-3.34 (2H, m), 3.73-3.83 (2H, m), 6.89-6.91 (2H, m),
7.19-7.61 (14H, m)

oA 2) [(6-t-F-SZA A A d A T-t]d)-v 2 (2-HE-4-HE-
FadJU) AN ETE HERe| =9 Ax
A7 2A 1A Az (6-t-FEAFA)(AE)-H] 2 (2-H g -4-
HE-ReE-mdlud)ds&e EFA/THF=5/1 | N(95 mL)ol &A1 F,
n-FEYE §A(2.5 M, AL &, 22 9)& -BTAA AP Hrzk F,
FeolA  aE B mwsigoh,  whgdo]  mANN'-HudY-1,3-
e R R E EEL R
Hl 2 (| Eg}slo]l = 2 F ) [ Zr (CsHgNCH2CHoNCsHs ) C12(C4Hs0) 212 =74
mL)ol &AL, -78TolA M3 Hrtstn Ao F B
wRks itk whgelg -78T=E WA F, HCl oHZ £N8(1 M, 183
&

=
olo
o
IO -

i)e HAAN A7k F, 0CAA 147 Bk wukagn. ol F oizelm
AF Azg B, ABe ¥n avsd 2R ASAZAY. AEE
242 A% L 2% Azs] [(6-t-REA 20D A g-T] 2 )on] 2 (2
HE-4-HE-REH I ) A Z2IE YFEFHo]=(20.5 g, F 610)E
A9t}

' NMR (500 MHz, CDCls, 7.26 ppm): 1.20 (9H, s), 1.27 (3H, s),
1.34 (18H, s), 1.20-1.90 (10H, m), 2.25 (3H, s), 2.26 (3H, s), 3.38
(2H, t), 7.00 (2H, s), 7.09-7.13 (2H, m), 7.38 (2H, d), 7.45 (4, d),
7.58 (4H, d), 7.59 (2H, d), 7.65 (2H, d)

oA 3) EAE vl Az |

A7t 3 g& HA®¥a  Egz3d vy Ay ¥
e GFu|5AHMA0) 52 mmol& WOl 90TolA 2447F Fob wkS AT
o=z 239 ZA MAS Ut 7)o A
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78%2] TE&Z YA (racemicimeso = 1:1). ,

'H NMR (500 MHz, CDCls, 7.24 ppm): 0.10 (3H, s), 0.98 (2H, t),
1.25 (9H, s), 1.36~1.50 (8H, m), 1.62 (8H, m), 2.26 (6H, s), 3.34 (2H,
t), 3.81 (2H, s), 6.87 (2H, s), 7.25 (2H, t), 7.35 (2H, t), 7.45 (4H,
d), 7.53 (4H, t), 7.61 (4H, d)

&) 2)  [(6-t-FEA A DA Pt d)-H] A (2-H D-4-
Aded)]Neng tEaete=g Az
%A Az (6-E1E-2EA ) (d ")) 2 (2~ P-4~

Ad)oludas oE2/a8=1/1 £9(3.37 mmol) 50 mlo] n-2EIE
22,5 M in &4 3.0 nLE -78ColA AA3] Hrta &, ALo|a] of
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e
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A 5k Y= % (ligand salt)<} B]A(N N'-t}#d-1,3-
TZRCoI )T E2 2R E2EFF B 2 (H Eg}slo]| =2 &)

- [Zr (CsHeNCHoCHaNCsHg )C12(Calis0)2 1S A B I EeFLIT ol AFF 5, -78TollA]

delzg WS HE A FedM FF BL TASYG. olFl,

85%2] FE&2 LA} (racemic:imeso = 10:1).

‘H MMR (500 MHz, CeDs, 7.24 ppm): 1.19 (9H, s), 1.32 (3H, s),
1.48~1.86 (10H, m), 2.25 (BH, s), 3.37 (2H, t), 6.95 (2H, s), 7.13 (24,
t), 7.36 (2H, d), 7.43 (6H, t), 7.62 (4H, d), 7.67 (2H, d)

Al 3) HAE Fuie Az

Arlde] A 33 FLFE WHeR, AUdAM dA4 dAEEA
FFE([(6-t-FFA AL ELT-H Y )-H = (2-H B4~
A IAZRE HEERGoI=)E A& Ast @x H2E=RA
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| (4) TEAY A TAREKS): FFAE BE o-ALAd ¥t
A7 B Fo) EEHA] G A FA®RZ Batssic,
TAHoZ, WA Zeta3d 200 L o-ALAL F8|F T 200 mm
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A Ao H| 1l 4
7 =23 (g) 770 770
22 Z0 #F(ng) 45 60
% 2=(0) 70 70
2> (ppm) 337 337
274 (kg/gCat - hr) 10.1 7.1
Tm(C) 149.9 148.7
Te(C) 100.7 99.2
Xs(%) 0.70 0.75
XI1(%) 99.30 99.25
MFR 7.0 9.8
Mw 289,000 262,000
MWD 2.7 2.9
AN 4 H] 1 o
A Z2PA(g) 770 770
22 o) ZF(mg) 45 45
F3 2=(T) 70 70
AN (g) 15 15
A (kg/gCat + hr) 12.6 9.6
Tm(C) 140.1 139.9
Te(TC) 87.3 90.3
Xs (%) 0.75 0.85
XI(%) 99.25 99.15
MFR 11.4 19.6
Mw 261,000 | 217,000
MWD 2.6 2.7

15




1

Q]
o

B3

Mz A

ol
=
=

PCT/KR2015/010681

of wet Aelg”]

g

=]
=

&

of UERd v} Zol,

3z
aLn

&7

WO 2016/060412

—_—

ile}
wr

Ko

nMO
W

12.6

TA

=
K3

_]

15
=

gl

- hr,

10.1 kg/gCat

1—)\]

—
fi%e]

-hrZ oj

kg/gCat

o} -

AA A2
o H]
=39

3z

H] 2l o
2

}7]
=

ka1
=]

A=A,
| A4

=l

o] o}

E
=

al,

(MWD: Mw/Mn)7} 2.7

=44
AA

3T
(o3

A = AT
e

3z
=2

~T
B

a5

Fell A

99.25%-99.30%=
e}

Zz4

T

1

54

1—7

<)
pal

F2 % (X

T

~

QA

10

o}
oF
HH

X
i)

15

=

A

=g

3T

2]

2
=

’

JJ

9o

ﬁo

o
-
oR
o

=

<

o

o

N

16 -

53,

Z7}sHA

A GOoRA,
Aol

%}
=

HE-F=7]7}
ZINA Bt

=

[€)



WO 2016/060412 PCT/KR2015/010681

(7% 1]
3l7] e 12 BAIEE SEE:
[=hah4) 1]
Ry

c R, R,
371 Aol A,
= A2 SYstAY Aold d2aolx
RiZ Crz0 ¢ZE A 8d Copo o}E0lL
Re, Ry 2 Ree A SHAHLE 4, &

=

!
2

, Cro0 €7, Cooo

10 <A, Cio EZAH, Cig AFEZ, Ciao EFAIAEEY, Crgo oNEHE, Cipo
AHAEZ, Cao LFA, Ceo ©oFE, G Edotd, Es G
ofdetgolar,

AE B, A&, BE AZvkgoll,
RsE Cioo EFAIZ X 3H Crg €Zol1L,

15 Re= T4, Cig €7, T Cpg €Al

[ 3 2]
A1&ol oA,
X2 2229 AL SAHLE d=,

20 3EE.

17



WO 2016/060412 PCT/KR2015/010681

[ +3 3]
A1ge] oA,
Rie BE-REZ 89 Hde AL EFo 8 FE,

1_.

| 3EE.
5
(373 4]
A1kl QoiAl,
Ry, Rs 2 R 49 AL EAoE 3=,
, 33HE
10
[ 7% 5]
A 1ol RoJA,
A AEA A AR dt=,
e E
15
(7% 6]
1ol oA,
Rs= 6-H |-g o], Rem B AL EHLE st=,
3=
20
(353 7]
A1ge] oA,
A7) dgEE Ul e A& SHLR s,
=
@ @ t-Bu
)
s~8u’o\/\/\v/>8i \ZrC¥2
&
25 @ © +Bu



PCT/KR2015/010681

oj .

=
=

o 9o},

3

8]
.
+ 9]
g THE

(o}
}F 10]

A8

=

5}

2

kel

©.

ko)

:F
:[1
;

J

Pz

J

s

©
©
£

[
[

WO 2016/060412
[

¢4

10

mj

B

b, o= 1%

o) we Huje] &4 s
BES RO EX )

3

5

19

=244,

v
, =

ojf |

=
=

HEe g
&+

==
3

o AoyA,

2

=2

2

3
73

7 11]
A8
371
&

=)

_’|1

3

3

(5

15



INTERNATIONAL SEARCH REPORTY

International application No.

PCT/KR2015/010681

A, CLASSIFICATION OF SUBJECT MATTER
CO8F 4/6592¢2006.81 ), COSF 16/60¢2006.01)i

According to International Patent Classification (IPC) or to both national classificati

ion and IPC

B. FIELDS SEARCHED

Mminmim documentation

COS8F 4/6592; COTF 17/00; COSF 4/608

searched {(classification system followed by classification symbols)
; CO8F 4/642; COTF 7/10; BO1J 31/12; BOLJ 31/00; CO8F 10/00; COSF 4/44

Korean Utility models and applications for Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

Documentation searched other than mintnun documentation to the extent that such documents are included in the fields scarched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: ansa-reetallocene, ansa-zrconocene, polyolefine, copolymer, polyrmerization catalyst

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

FX KR 10-2015-0037631 A (LG CHEM. LTD.) 08 April 2015 1-1t
See chernical forromlas 34 apd 35 of claim 12.

Y US 2006-0116490 Al (PACZKOWSKI M. 8. et al.} 01 June 2006 1-13
See examples 2, 3 and 64 tables 2 and 3; paragraphs {0598]-[06001.

Y WO 2013-168928 A1 (LG CHEM. LTD.) 14 November 2013 1-11
See page 11 chemical formula 2: claim 1

Y WO 2013-066109 A1 (LG CHEM. LTD.) 10 May 2013 i-11
See page 19 chemical formula 4; claim 1

A IZMER, V. V. et al,, Palladium~-Catalyzed Pathways to Aryl-Substituted Indenes: 1-1t
Efficient 8 jﬂ[hbbm of Ligands and the Respective ansa-Zirconocenes, Organometaliics
2006, Vol. 25, pages 1217-1229.
See page 1225 chemical equation (31} of right column and table on the bottom.

A WO 2004-041871 A1 (BASELL POLYOLEFINE GMBH.) 21 May 2004 1-11
See page 16 line 16.

m Further documents are listed in the continuation of Box C.

See patent family annex.

categorics of cited docurmnenss:
“A”  docwment defining the general state of the art wh
to be of particular relevance

“E”  earlier application or patent but published on or afier the international
filing date

s not constdered

“L7 snt which may throw doubts on priority claim{s) or which is
cited to establish publication date of ancther citation or other
special reason {as specified)

“07  docuraent referring to an orsl disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

7 fater document published after the internatiogal filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory undsr iymg the invention

“X” document of particular relevance; the claimed ention cannot be
considered novel or cannot be considered to tuvolve an inventive
step when the document is taken alone

“Y”  document of p ; the claimed invention cannot be

: e step when the docu is
combined with onie or more other such documents, such combination
being obvious 1o a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

16 NOVEMBER 2015 (16.11.2015

Date of mailing of the international search report

16 NOVEMBER 2015 (16.11.2815)

Name and matiing address of the [SA/KR

Kereas Intellectual Property Office

Govermnent Complex-Dacjecr, 189 Secnsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. §2-42-472-7140

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent farnily members

International application No.

PCT/RR2015/610681

Patent document
cited in search report

Publication
date

Patent famuly
member

Publication
date

r\r\ 4 r _r f‘\f] /-,—-.

US 2006-011649

=

2013-065108

2004-041871

08/04/2015

NONE

AR

AR

BR f

CN
N
N
N
EP
EP

JP

JP

JP 2

KR
KR
M

RU
AU

052085 A1
A

103012623 A
103012623 B
1828266 AT
1828266 B
05-311827 B2
2008-522013 A
2011-231328 A
10-135447

10-2007- ()9 ? 7

2007006313
2007124637 A
2360931 G2

SG 158088 AT

SG
Us

Us

Us
W
7A

I
LI

EP 2

KR

Us

(
SV

CN
JP
KR
Us

A
Al Z
BR
N

I
ON
(V]

l}t
EP
EP
£3
JF
KR
Us
Us

20070082808 A1
2008-287286 Al
7166864 B2
2006-060544 A1
200704403 A

1/”343J A
1703430 C
50331768 D1
1568968 A7
15604685 B
2341334 T3
2000-504834 A

10-2005-0064646 A

2006-0105805 A1
7414005 B2

18/04/2007
26/06/2013

02/12/2008

13/02/2008
05/10/2011
03/04/2013
16/09/2015
05/00/2007
22/07/2015
08/10/2013
26/06/2008
17/11/2011
2470172014
12/0
23/11/2007
0/ /2009

ES<a-"

/2009
2010

2]
[ ST —,

*@5

oS0 W@ o
e
<o

0/
5
1
1
8/2007
1/
1
1
4
1/
1

WO Ny —

e
DD
S 3 -

/

06/ 2006
'09/2008

’

07/01/2015
14/01/2015
UL/OQILO 5

1h /Oﬁ/h [:-)
13/08/2014

18/12/2014
10/03/2015
29/01/2015

™,

15/04/2010
07/08/2004
09/08/2005

3G/11/2005
06/06/2007
29/04/2010
07/09/2005
17/03/2010
18/06/2010
09/02/2006
26/08/2005
18/05/2006
18/08/2008

Forr PCT/ISA/Z10 (patent family annex) (January 2015)




R ERT Y

FAZLANL
PCT/KR2015/010681

P = =

A B o] &£t= 7€ B F(FA S EFAPC))

COSF 4/6592(2006.01)i, COSF 10/00(2006.01)i

B. ZFALE Eof

FAbE A 2R (G A SO B F S

174

CO8F 4/6592; CO7F 17/00; CO8F 4/608; CO8F 4/642; CO7F 7/10; BO1J 31/12; B01J 31/00; CO8F 10/00; COSF 4/44

ZAbE 7R o] &8t H AT ol9le Y
ST AERAUNTR U ST EANT R FAH FH AT 7] A" IPC
AdRe=AEATR B AR FAE kTR A HLFH G 7A€ IPC
T A ZA ] o] B Zlal dlo]Eu] o] (| o] B W o] 2] A B AAlof(s D s FEy)
eKOMPASS(E-31 3 WH AN AE) ¢ 7192 ohl-waded, chal-rzaxd, ZgLd9, 3534, 58 &
C. #FHEEH
S AeTd™ 2 B FAENE s A9 71 A el At
PX KR 10-2015-0037631 A (5+213|A} U=|3}8F) 2015.04.08 1-11
A7 129 shebd 34 R 35 FE.
Y US 2006-0116490 A1 (PACZKOWSKI, N. S. S 2006.06.01 1-11
AAld 2, 32 64; F 22 3; ok [0598]-[0600] A=
Y WO 2013-168928 Al (543 A} Ax|3}8h) 2013.11.14 1-11
A11H o) =] gpeta] 2; A4 1 7=,
Y WO 2013-066109 Al (523 A} Ax|3}8h) 2013.05.10 1-11
A19 o) %] }eta] 4; A4 1 7=,
A IZMER, V. V. et al., Palladium—Catalyzed Pathways to Aryl-Substituted 1-11
Indenes: Efficient Synthesis of Ligands and the Respective
ansa—Zirconocenes,Organometallics 2006, Vol. 25, pages 1217-1229.
Al1z259 o)A ¢5 Agle] WEA (31 H shde] ® .
A WO 2004-041871 A1 (BASELL POLYOLEFINE GMBH) 2004.05.21 1-11
A16H o)X A165F =,
F7} 2do] C(A%)9) /) Al o) gl A 53]el) 23 8 E FFTAA L.
185 230 =4 : i} ) i}
B T FAFNY EE S0 50 B9 FHow 295 4EGR
“A" B3] pee] Q= Ao w Hol= dulAel &2 Hojd £ ?%%Uq 2] 7127 He ey ol 28 ¢lslslr] 93] 282
24
B ASIREANE SRR A TSR M RASEE Y e cmapae g pe 99 B o 278 wwe 0
cAm T e A EE Qo] e Aew Bt
LA T o EL A7 BY mEOE deEdY FAY L et tr e o .-
L e R e sl g e Y SRS el g £2 49 2 s} o399 e g2
el A2 0 250 A A A A ArE 4y
07 AN, AR, AN e B Rg dFdn de £ sdRdel gl= Ao oot
P o) Fo FE oY FAEAY o el FAE £ & AR S ST b Fd
A ZALe] A A gha T A AR 5L g
2015 119 169 (16.11.2015) 20154 11¢¥ 16¥ (16.11.2015)
ISA/KR®] 4 2 §-3HF 2 AL
olekuls 5514
N (35208) Wl BAA] A HALZ 189, AEA
A% (BAME, AN-OAAAR
M G 182-42-472-7140 AT +82-42-481-5405

221 PCT/ISA/210 (- W1 A 8-2]) 2015 1€




TAELAND

F A 2 A0 1A
e ss]o] Aa An PCT/KR2015/010681

jf;ljj%?%"”” 29 e =AY

KR 10-2015-0037631 A 2015/04/08 =

US 2006-0116490 Al 2006/06/01 AR 052985 Al 2007/04/18
AR 084818 A2 2013/06/26
BR PI0518701 A2 2008/12/02
CN 101124252 A 2008/02/13
CN 101124252 B 2011/10/05
CN 103012623 A 2013/04/03
CN 103012623 B 2015/09/16
EP 1828266 Al 2007/09/05
EP 1828266 Bl 2015/07/22
JP 05-311827 B2 2013/10/09
JP 2008-522013 A 2008/06/26
JP 2011-231328 A 2011/11/17
KR 10-1354477 Bl 2014/01/24
KR 10-2007-0092217 A 2007/09/12
MX 2007006313 A 2007/11/23
RU 2007124637 A 2009/01/10
RU 2360931 C2 2009/07/10
SG 158099 Al 2010/01/29
US 2007-0082806 Al 2007/04/12
US 2008-287286 Al 2008/11/20
US 7169864 B2 2007/01/30
WO 2006-060544 Al 2006/06/08
ZA 200704403 A 2008/09/25

WO 2013-168928 Al 2013/11/14 CN 104271586 A 2015/01/07
EP 2824107 Al 2015/01/14
KR 10-1549206 Bl 2015/09/02
US 2015-0073107 Al 2015/03/12

WO 2013-066109 Al 2013/05/10 CN 103987737 A 2014/08/13
JP 2014-534319 A 2014/12/18
KR 10-1499819 B1 2015/03/10
US 2015-0031844 Al 2015/01/29

WO 2004-041871 Al 2004/05/21 AT 461222 T 2010/04/15
AU 2003-286148 Al 2004/06/07
BR 0314837 A 2005/08/09
CN 1703430 A 2005/11/30
CN 1703430 C 2007/06/06
DE 60331768 D1 2010/04/29
EP 1569968 Al 2005/09/07
EP 1569968 Bl 2010/03/17
ES 2341334 T3 2010/06/18
JP 2006-504834 A 2006/02/09
KR 10-2005-0084646 A 2005/08/26
US 2006-0105905 Al 2006/05/18
US 7414005 B2 2008/08/19

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

