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A7 FA A9 sto] =F A 7] 2 0.1 WA 10 mmol/go] vl 51,

o,

o
o

~

e

a3

O

o

e
—o oot
e -
&
R N
no 2y

%0
o o
o

of 19, ox °

i
N
b
i)

rot
)
0
N
jo o
o
o
iy
W i
o
i)
N

HH
gy

B
2 -Vi
;

L

],

Fa

ol

N

=

L

™
i



26

WO 2021/210749 PCT/KR2020/017886

[230]
[231]

[232]

[233]

[234]
[235]
[236]

[237]

[238]

0.5 WA 5 mmol/gd | o =
G A A= B 2%
x%

o] Hz 5ol o 8

T =
i

1 A
2o

b Aloll = w3 7] W] & Al A fg f7] EFv
FAE o], o] &] EA) el T wh-g-o] ZaE 5= At o] &
7] & shebE o] A A Sl 2=, EndddF o, ddd 7w
3}015 o7 dFu v Eetel =, OLEU]H v sto]l=etol = = k7]
Tl Al 2aF deol= F& & o, olo] Huh 1A A<l o 2=, AC,
Al(C,Hs),H, AlC;Hy);, Al(C;H7),H, Al(G-CsHo)H, Al(CsH7)s, AI(CioHas)s, ANC,
Hs)(C12Has)n, Al(i-CyHo)(CioHas),, Al(1-CyHo)oH, Al(i-C,Ho)s, (C,Hs),AlCI, (i-C3Ho),
AICI B=3= (G H:ACL 2 5 7 Atk ol gt /7] &5Fvw &2
W3 7lol A& o8 Fodd 5 olar, A Eg =t AAE Al w37
T ¥ = kg wd o] 1kg F oF 0.1 A 10=9] v]& = F9E 5
3 3 ¢he & oF | WA oF 100 Kgf/em?, HF A &A1= F 1 WA < 50
Kgf/em?, H.o} vlgh 2l 8} A= 2F 5 W #] oF 30 Kgflem2d = 91
gk HA O A E FE R Aol E 3 Eol AHeE A
313t E-2 BHAS S YA 129] A WS §el A S, ol & 5 e, Ak e
=k H 7 R o]l 59 o] A A & FF A, WAl g S i vk 4 &
ez Sxadis 2 dadaz 23 gslai s
S 512 RS 5l o1l AL Sl
Gy Ao Ful o goti ool B EE 37 52
it AL 210 G, 2aAE £ gl AAAE A

Thssier,

ol F(

7]
shgH2 0] ¢
o]
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@ b
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[239]
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Roop g 2% 8 5 NEFe B 5393 e T
BT T YA & THET oo e W o o
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=
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[254]
[255]

[256]
[257]

[258]

[259]

[260]
[261]
[262]
[263]

[264]

o

515 4.65g (15.88mmol)S A @3t H7Fek % o] 7] o] THF 80ml=
St -0l A tBuNH,(deq, 6.68ml)= F ¢ gt 3, A2l A 3 FoF
ZTh W8 &, THFE Al A S &, it o= o] gsiglrt. & 11z &
MNA & 4.50g (86%)2] &= AU
'H-NMR (in CDCl,, 500 MHz): 7.99 (d, 1H), 7.83 (d, 1H), 7.35 (dd, 1H), 7.24 (dd,
1H), 3.49 (s, 1H), 2.37 (s, 3H), 2.17 (s, 3H), 1.27 (s, 9H), 0.19 (s, 3H), -0.17 (s, 3H).
() Aeola4 =9 Az
[(3}eH4] 1-1]

A

=

OrE A
(2 oo x& 1o
ol

_lé

50ml 5] & A S0 7] B ZEE 313HE (1.06g, 3.22mmol/1.0eq) 2 MTBE
16.0mL (0.2M)E ¥ 31 WA A L HkA| F ), -40°Col| 4| n-BuLi(2.64ml,
6.60mmol/2.05eq, 2.5M in THF)< W a1, AF-2-o)] 4 ¥hA)] w3 A] 7T}, o] 5,
-40°Coll A MeMgBr (2.68ml, 8.05 mmol/2.5¢eq, 3.0M in diethyl ether)E 3 %1 3]
A 7483, TiCl, (2.68ml, 3.22 mmol/1.0eq, 1.0M in toluene)e A th 2 ¥ a1
2ol A JEAN gES-A ZA T o] 3 REE 9= FAHE o] -5t
Al e}o] E(Celite) & &t o sttt &l 112 5 24 314 & 1.07¢g
(82%)°] &= A3t

'H-NMR (in CDCl;, 500 MHz): 7.99 (d, 1H), 7.68 (d, 1H), 7.40 (dd, 1H), 7.30 (dd,
1H), 3.22 (s, 1H), 2.67 (s, 3H), 2.05 (s, 3H), 1.54 (s, 9H), 0.58 (s, 3H), 0.57 (s, 3H),
0.40 (s, 3H), -0.45 (s, 3H).

-ak-]—/\«l cq] 2

() Y= 3eE] Az

<N-tert--E-1-(1,2-v] W & -3H- Wl 2= [b] Al & 2 F EH A E] 2. #-3-)-1,1-(2-° & 9
Dy ) Folrl el A

()
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[265]

[266]

[267]

[268]

[269]
[270]
[271]

[272]

F22-1-(1,2-v W & -3H-M Z [b] A Z Z A EHA|E] £ 3-3-)-1,1-(2-°ll & 5] (=]
g ol A=

100 mL 183 Zat2 00 1,2-v] v g -3H-H 2 [b] A 2 2 A EHd]E 29 2 g(1
eq, 9.99 mmol)@} THF 50 mLE % 31, n-BuLi 4 mL(1 eq, 9.99 mmol, 2.5 M in
A& -30°Coll A A 7Fel &, Aol A WA gkl o), 1Kk Li-complex THF
g tE22 - gl ) E)A # 2.19 mL(1.0 eq, 9.99 mmol)<} THF 50
mL7} 31 A= A Eep o) -78°Coll A Al o] A g B Aol A HEA)

kST, wHk T A F A E g v A 60 mLE FEAL, A ATz &
F sk o 7 A #aho] olo] He] A 313 3.83 g(99 %, dr = 1:1)2 AT}

(ii)

N-tert-F2-1-(1,2-t] W & -3H-W 2 [b] A - Z A EHd]E] 2.91-3-)-1,1-2-o & 2 )
(M)A ol o] Al

100 mL &% Eef22 =0
2 2-1-(1,2-v W & -3H-M Z[b] A Z 2 A EHd E] 2 #-3-2)-1,1-(2-°l & 31 )]
el & 3.87 g(10.1 mmol) S A %E%M HA7bek 3, o 7)ol FAF 40 mLE
F-QA8F3 o} 220l A t-BuNH,(10eq, 10.5 mL)& 5] 3F &, A}l A 2 5ot
WA T W & FabE A A G &, LS R of Bl &) A
A 317 3.58 g(84.4 %, dr = 1:0.8)2 A ).

TH-NMR(CDCLs, 500 MHz): & 7.98(t, 2H), 7.71(d, 1H), 7.55(d, 1H), 7.52(d, 1H),
7.48(d, 1H), 7.30(t, 1H), 7.26-7.22(m, 3H), 7.19(dd, 2H), 7.12-7.06(m, 3H), 7.00(t,
1H), 3.08-2.84(m, 4H) 3.05-2.84(m, 2H), 2.28(s, 3H), 2.20(s, 3H), 2.08(s, 3H), 1.62(s,
3H), 1.26-1. 22(m 6H), 1.06(s, 9H), 0.99(s, 9H), 0.05(s, 3H), -0.02(s, 3H)

() Aola4 3= Az

ﬂﬂﬂzﬂ

/
e

/»

= 3}3HE(1.74 g, 4.14 mmol/1.0eq) 2 74l 20.7

50 mL H}o] el 471 2]k
391t} -40°Co A n-BuLi(3.48 mL, 8.7 mmol/2.1eq, 2.5 M

mL(0.2 M)E ¥ a1 ulhks
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[273]

[274]
[275]
[276]
[277]
[278]

[279]

[280]

[281]

[282]

in A B a1, Aol A WA WS T o] 2 -40°Coll A MeMgBr(4.14 mL,
12.42 mmol/3.0eq, 3.0 M in H ol 2 o B )& 53] A7}k -, TiCLDME(1.1 g 4.14
mmol/1.0eq)E A NZE Ear Ao A vhA] awksieit), g Az 3 kg
=5 kS ol &ato] o sttt o] 5, o] Fhef o]l DME(1.29 mL, 12.42
mmol/3eq)E F o] 2ol A WAl kst &l Az F kg o] g3l o

39l AL =4 313 335 mg(16.3%, dr=1:0.8)2 A AL},

'H NMR(CDCl;, 500 MHz): & 7.90(d, 1H), 7.85(d, 1H), 7.74(d, 1H), 7.71(d, 1H),
7.40(d, 1H), 7.37(d, 1H), 7.27(d, 1H), 7.23(t, 2H), 7.17(t, 2H), 7.13(t, 2H), 7.06(t, 1H),
7.01(t, 1H), 6.86(t, 1H), 2.97-2.91(m, 2H), 2.90-2.82(m, 2H), 2.33(s, 3H), 2.22(s, 3H),
1.96(s, 3H), 1.68(s, 9H), 1.66(s, 9H), 1.38(s, 3H), 1.32(t, 3H), 1.24(t, 3H), 1.07(s, 3H),
0.88(s, 3H), 0.85(s, 3H), 0.72(s, 3H), 0.19(s, 3H), 0.01(s, 3H)

SQ—A-I cq] 3

(1) 2Rt 3o Al

<N-tert--8l-1-(1,2-t] ¥ &l -3H- M Z[b] A E 2 A EHd]E] 2. 91-3-2)-1,1-(H &) (2-
e o) d) A gholnl o] 314>

@

2 2-1-(1,2-v W E-3H- M 2 [b] Al
o] Az

250 mL 5 A Feh 2200 1,2-t] W e -3H- M2 [b] A & Z A EHd]E] 2.3 2.0
2(1.0 eq, 9.985 mmol)¥} THF 50 mLE Y 37, n-BuLi 4.2 mL(1.05 eq, 10.484 mmol,
25Min 1hHE -30°Cel A 2| 7hgE 3, 2ol A HEA] alksl gl o), wibkgh
Li-complex THF & 15 t] & 2 2(0-5 L vl &)2 & 2.46 (1.2 eq, 11.982 mmol)Z}
THF 30 mL7} ©71 418 =21 Zab 20 -78°Coll A F)E el o] A & F AF-2-ol A
HEAL agbsEQTh aigk 2 E 7 28 ohg- AL 100 mLE FE 83T

(i)

N-tert-4-8l-1-(1,2-t] ¥ €l -3H- 1l Z [b]A| & 2 H EHd] E] 2 #1-3-2)-1,1-(H &) (2-1]
g dolrle] Az

= i—g}

22 -1-(1,2-1] v € -3H-M Z [b) A Z Z A EHA E] . 3-3-2)-1,1-(H &)y2- v & 9]
)2 & 4.0 g(1.0 eq, 10.0 mmol)S A 10 mLo| A 1w HH3E i t-BuNH, 4.2 mL(4.0
eq, 40.0 mmol) & 7ol A FF g oh &, 2ol A BEA] wnkskgith ank 2
210 x g v, @4 150 mLE FEak ik &l 712 5 23] o] = A A 4.26
2(99 %, dr = 1:0.83)2 A1t}

'H-NMR(CDCl, 500 MHz): & 7.95(t, 2H), 7.70(d, 1H), 7.52(d, 1H), 7.47-7.44(m,
2H), 7.24-7.02(m, 9H), 6.97(t, 1H), 3.59(s, 1H), 3.58(s, 1H), 2.50(s, 3H), 2.44(s, 3H),
2.25(s, 3H), 2.16(s, 3H), 2.06(s, 3H), 1.56(s, 3H), 1.02(s, 9H), 0.95(s, 9H), -0.03(s,
3H), -0.11(s, 3H)

i

2 A EHd E] 2 #-3-2)-1,1-(H E)H(2-H & 7]
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[283]
[284]
[285]

[286]

[287]

[288]

[289]
[290]
[291]
[292]

[293]

[294]

@ Aol 7 shirE e Az
2-

Q_ s} /KI

..
Si Ti

\N/ N
A

250 mL 5 Zet o) A7) 9= 313HE(4.26 g, 10.501 mmol)S MTBE 53
mL(0.2 M)oﬂ a1 WHEA] Z T}, -40°Ce) 4] n-BuLi(8.6 mL, 21.52 mmol, 2.05eq, 2.5
Min IS QL Aol A HHAl kst qlvt.

o] 3, -40°Cel| A MeMgBr(S.S mL, 26.25 mmol, 2.5 eq, 3.0 M in U] ol &l o E] )&
3] A 71et 3, TiCL(10.50 mL, 10.50 mmol)E <=4 th & Wl a1 2o A §HA]

W HEEGI T o] F HhE Z3E-S LS o] 85k o] 73l Tt of el o
DME(3.3 mL, 31.50 mmol)& ¥ il & -& & jto| A o 7}, 5 53Fo] =gkl 314
3.42 g(68 %, dr=1:0.68)2 ¥ A}

'H NMR(CDCl, 500 MHz): 6 7.83(d, 1H), 7.80(d, 1H), 7.74(d, 1H), 7.71(d, 1H),
7.68(d, 1H), 7.37(d, 1H), 7.31-6.90(m, 9H), 6.84(t, 1H), 2.54(s, 3H), 2.47(s, 3H),
2.31(s, 3H), 2.20(s, 3H), 1.65(s, 9H), 1.63(s, 9H), 1.34(s, 3H), 1.00(s, 3H), 0.98(s, 3H),
0.81(s, 3H), 0.79(s, 3H), 0.68(s, 3H), 0.14(s, 3H), -0.03(s, 3H)

Fdd 4

) HRte she=of Az

<N-tert-+&-1-(1,2-H v & -3H- Ml £ [b] A & 2 %
) doll o] FAl>

(@
S 1(1,2-0] W E-3H-M 2 [b] A 2 2 A EH]E] @ A-3-2)-1,1-(H &) (3l d) 2
ol Az

250 mL 4] & = Za}k A0 1,2-t] v €l 3H-wl Z[b] A 2 2 H EHd]E] .9 10
g(1.0 eq, 49.925 mmol)Z} THF 100 mLE % 31, n-BuLi 22 mL(1.1 eq, 54.918 mmol,
2.5 M in B2h& 30°Ce A 2 7ha 5, Ak el 4 3A13F B ek ks, ket
Li-complex THF 8¢ v] 2 & 2 (v &)(# )2 2 8.1 mL(1.0 eq, 49.925 mmol) £}

EHAE 2 4-3-2)-1,1-(A )

&,
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[295]

[296]

[297]

[298]
[299]
[300]

[301]

[302]

THF 70 mL7} © 71 5= 3 Febza=el] -78°Coll Al Az alo] A & 3 420l A]
HEA] DLRESFATE nlRE & 2 g ok, P4 100 mLE FE AT

(ii)

N-tert-+8l-1-(1,2-t] W & - 3H- W Z [b]A| S 2 FEH A E] £-31-3-2)-1,1-(d &)@ d)
Adolrl o] Az

FE3

22-1-(1,2-v1 v & -3H-91 2 [b] Al F 2 HEHA]E] 2 #-3-2)-1,1-(i &)l D)2
Al g-o 100 mLOll t-BuNH, 42 mL(8 eq, 399.4 mmol)Z Aol A F< &+ 3,
2ol A HEAY agksol Tl wiwk 2 37 23 g, AA) 150 mLE
ol &) A% T =@ A 1A 1336 g(68 %, dr=1:1)2 AUt}

'H NMR(CDCls, 500 MHz): & 7.93(t, 2H), 7.79(d, 1H), 7.71(d,1H), 7.60(d, 2H),
7.48(d, 2H), 7.40~7.10(m, 10H, aromatic), 3.62(s, 1H), 3.60(s, 1H), 2.28(s, 6H),
2.09(s, 3H), 1.76(s, 3H), 1.12(s, 18H), 0.23(s, 3H), 0.13(s, 3H)

(2) Aol= < shekEo Alx

(332 2-4]

ox iy

o

100 mL #1383 Zet2=10) A7 )72 3135 4.93 g(12.575 mmol, 1.0 eq) 7}

=54 50 mL(0.2M)E ¥ 31 n-BuLi 10.3 mL(25.779 mmol, 2.05 eq, 2.5M in
NS -30°Col A A 7Fek -, Ab-oll A BEA] mubsll ), midk $of] MeMgBr
12.6 mL(37.725 mmol, 3.0 eq, 3.0 M in t] | & ol E))E 2] 7}3F &, TiCl, 13.2
mL(13.204 mmol, 1.05 eq, 1.0 M in &F<ME TA U E YW1 2o A HhA)

WRksEI T, Rk & g 28 o2 F4E 150 mLE 535141, 50 mL7FA]
S| = A A g F-ol]l DME 4 mL(37.725 mmol, 3.0eq) =S 4 7}3F 3, 2ol A whaj
aHkERd Tl Al AF A 28 5 4 150 mLE FESE T Sl Az T 2
1A 223 g(38 %, dr = 1:0.5)2 At}

'H NMR(CDCl;, 500 MHz): & 7.98(d, 1H), 7.94(d, 1H), 7.71(t, 6H),
7.50~7.30(10H), 2.66(s, 3H), 2.61(s, 3H), 2.15(s, 3H), 1.62(s, 9H), 1.56(s, 9H), 1.53(s,
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[303]
[304]
[305]

[306]

[307]
[308]
[309]
[310]

[311]
[312]

[313]

3H), 0.93(s, 3H), 0.31(s, 3H), 0.58(s, 3H), 0.51(s, 3H), -0.26(s, 3H), -0.39(s, 3H)

A7) 3B F A F ) EE WO 2016-186295 A1l 7] A ¥ v o) uw}e}
grAd she] AL-g-3F 3o

)
ol
of
ot
0
e
2
[

[ & J/ & 52 3
A4 1
L5L 14 &% 3 HE-g-7] o) AAk g E 5.0 kg/h, 1-4-611S 0.76 kg/h 5 3HH A
AFELF v 3}3E(0.045 mmol/min), 7]
FAdel 14 2°ﬂ A e Xdﬂ%% 3322 3:79] %Hli 233 53 %(0 120
]

%‘L Eﬁ% 3}71 3* lﬁr éol 73 gk &% Al el stars=, Azl 13 5 LA

s 653}01 —’F%% %Zéﬁ}i 1 ANRE 10 3
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[314] [31]
Zu] | & |Cat. |Co-c| Tibal |C2 [1-C4|C6 | & | €5 | &
5 | at.
-% pmol/min | mmol/ kg/h cc/min| °C g/min
o min
H]
[e]
=
Az | 3A e [3:7 1012014 | 0.045 [0.87/0.76 [5.0 | 20 |130.1 | 10.8
a1 |1+34] 0 4
of 2
Az |3 [3:7 1012014 | 0.058 [0.87/0.92 [5.0 | 22 |1309 | 10.8
o2 | 1+3A4] 0 4
o 3
AZ g4l [3:7 [0.11 022 0.045 |0.87/0.85 [5.0 | 12 |136.1 | 12.2
o 3 |1+FA 0 0
of 4
Az Aol [3:7 10.15(0.14 | 0.035 |0.87/0.82 [5.0 | 34 |131.7 | 11.1
o 4 |1+3A4 1 4
of 4
Hl o |[3HA e | - |0.12]0.14 | 0.045 [0.87/0.80 [5.0 | 15 |130.3 | 10.2
A Z 1 5 7
o 1
H o [ | - 055 1.65| 0.090 [0.87|1.25 [7.0 | 50 |153.1 | 14.8
A % 1 0 0
o 2
vl S| - 0.120.14 | 0.040 [0.87|070 [5.0 | 23 |130.1 | 9.8
Azl 2 0 4
o 3
B3 [EA e | - [0.12(0.14 | 0.045 |0.87/0.76 [5.0 | 26 |129.1 | 9.6
Azx| 3 5 7
o 4
o [SHAd e | - 012014 | 0.045 [0.87]0.76 [5.0 | 26 |1304 | 10.7
Azl 4 5 7
o 5
H 3 | B2l [5:5 |0.12]0.18 | 0.035 [0.87|/1.00 |50 | 8 |131.7 | 11.9
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[315]
[316]
[317]
[318]

[319]
[320]
[321]
[322]
[323]
[324]

[325]

[326]

[327]

[328]
[329]

[330]
[331]
[332]
[333]

A Z | AL 4 0 8
o6 [1+3H4
o 2

vl | ¥ [5:5]0.12]0.18 | 0.035 |0.87]0.65 |50 | 5 |131.4 | 11.5
e | 0 8
ol 7 [1+314

o 2

[elgda/gst-S88 A 4]

Add1

A7) Az R ol Al ool A Az g ol d /ll/d a1 A 5 A ol o &l
stz] o]l Wb o ' B8 A8t & 20 YERH AT

(1) ¥ = (Density, g/cm?)

ASTM D-792¢] uhe} 5743t 31ct.

(2) 88 A9~ (Melt Index, ML, ;5, dg/min)

ASTM D-1238(%71 E, 190°C, 2.16Kg 3t5)°ll ulet 5453t}

(3) &8 75 A 9*(Melt flow rate ratio, MFRR, MI,//ML ;)

ASTM D-1238°]] whe} MI,o(Z 7 E, 190°C, 10Kg 3}5) 2 ML,(Z=7 E, 190°C,
2.16Kg 3l5)& £ 3t MLyML, 6% Al4EskSl T,

(4) &8 25 (Melting Temperature, Tm), 2 A 3} <5 (Crystallization Temperatur,
Tc)

SF 25 (Tm) ¥ AA3} 25 (Tc)i= PerkinElmerAFoll A #| &3k
Al Z}= AL 2 7| (Differential Scanning Calorimeter, DSC 6000)E o] &3¢ d & 4~
o, A A o & DSCE o] §3to] Aai97] stell A FF A ol thate]
L5 E5 200°C7HA FTHAIA 5 FoF A F, 30°C7HA] B 2bataL, thAl
S7HA1 71 DSC & B3l olw, 2 & Y W7 5= 7
10°C/min & 3} T}

ZAHEDSC FANA &8 SxE FHA S A FE A A A=
sh9la, A48 exk W A e 2o Ao Ahom a4ael.

() THEL BAZFMw) 2 EAZF L FEMWD)

s PAGMw T ST EAFMS AL FEHAS 9] 2
53} A1 2 v} E 12 9)(Gel Permeation Chromatography, GPC) 4] 2271 3}oj]
Zsbal, WA 2 ¥ = Mw/Mne] v 258 Al 2ksk ol

- 4 Agilent Olexis

& ElER2 2 A

A

n

&

: 1.0ml/min

L
Al 555 1.0mg/ml

|
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[334] -TA 200@1
[335] - A9 L5 160°C
[336] - Detector: Agilent High Temperature RI detector
[337] - Standard: Polystyrene(3A} <=2 H A)
[338] - Data processing: Cirrus
[339] (6) A2A 3} ) 7 .2] WHX]Z(Full Width at Half Maximum, FWHM)
[340] Z A 48] = PolymerCharA} 2] CFCE AFE-31 0t WA o-Ul E 2 2 Wl AlS

Sl 2 ho] FE Ao 89S CFC ¥4 7] W] -0l A 130°Cel| A 603t
3] Gl g 3 135°CE 24 E TREF A& ol & 3, 95°C=E ¥ Zhahe] o] 7] 4
45 & <t A ) ]ﬁﬂ} o]o] A, TREF 74%4 <55 0.5C/ming] 52
220°C7HA] A BEAI 7] 3, 20°Col A 105 Bt FrAAI AT 1 3, g s A
%)° Aol FFFEAE o] 8351 ~?<4‘P2A ojo A, Abxl el 78
S 7kA] TREF A & 9] 2% 355 20°C/min 2] é?EfJ._ A 7] AR A A
]{P(q, OF 274 FOF B g R Lo A FV] S5 f A A7 21]] S TREF9
&5 7F 130°Cel| o] & wj7}A] vk , 70 25 9] et gElE EEe
UCATH ) QeI B 7 L xoA g2)¥ HES GpCc AP oR
Hujo] o-tEF 22l AlS &2 AFE-3 1S Al 9] 8tal GPC £ A4 °JF/19}
FAEHA EAEMw)E S AT FWHM 42 CFCE S8 92 250 1 &
S5 1Y X (dW/AT vs T)E 2 713 (Origin)42ll 4] Gaussian curve 3 B 2
fitting & A 2F3F A T}

e
olt

O
]
O
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[32]
il MI MFRR Tm Tc Mw |MWD |FWHM
g/cm® | dg/min - °C °C - - -
Az 1| 0.878 5.8 6.2 64.1 47.0 |80,000 | 1.98 18.7
Az 2| 0.877 6.1 6.1 62.2 47.5 (70,000 | 2.00 18.3
Az 3| 0.877 4.8 6.5 62.4 45.1 [80,000 | 1.97 20.2
Az 4| 0.878 14.6 5.9 66.1 50.4 (68,000 | 1.96 20.9
H] 3L 0.877 5.0 6.6 60.5 45.5 [80,000 | 2.05 13.8
Az 1
=1 s 0.878 500 - 74.9 59.1 [23,000 | 2.11 22.1
A zd 2
H] ! 0.878 5.6 5.9 62.0 47.5 (82,000 | 1.96 12.5
Az 3
H] 0.878 5.0 5.8 61.2 46.3 [83,000 | 1.94 13.1
A Z o 4
H] L 0.877 5.8 6.1 60.7 45.8 [81,000 | 1.94 14.0
Az 5
H] ! 0.878 5.6 6.9 71.6 51.0 |[74,000 | 2.36 20.1
Az 6
B al 0.902 5.1 72 105.0 | 80.1 [75,000 | 2.27 19.0
Az 7
7] 5 20 A @ vhe} o], Bobgo] w2 o] WA/ W FEEA

[342]

[343]

[344]
[345]
[346]

Xﬂfi o 1 A 4= FWHM #Lo] 15 o] &2 A YElrIA &=

W

9

Qd&ﬁﬁﬁwimkﬂlﬂ13mﬂ541
FWHM ¢lo] 15 n]Rke] 2h2

L Ay

SEERE

fo|l =2 A&

LT ARN=E

gros e
Hol&= A ]ﬂ‘

Sk vl A 24 2= &8 A 57 =4 e AL

¥ 7h A YRt
Bol3 We s

[BAA D& Ax]

A 1

H] 3L Az o] 7%
Yoz A2 Flstgct.

O u] =
U = -

WL ol 88 x| w3k Boulgo| A o3l Wos 23
U“%gﬂ”%%

B3l Al 2o 6
7h 7] R} 25 2
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[347]

[348]

[349]
[350]

[351]
[352]
[353]
[354]

[355]

[356]
[357]

[358]
[359]

[360]
[361]
[362]

7] Az 12] A E 500 goll t--E 1-2-o & &2

R3S A 7} R Y| o] E(TBEC) 1 phr(parts per hundred rubber),

E g o] Ao} o] E(TAIC) 0.5 phr,

o€} 7Y & A] 3 & 3 E 2] W] 5 A] 2 @HMEMO) 0.2 phrg ¢l 5te] 224 2&4
A ES A28 ) o] F 40°Coll A 1A F &9 Soaking ¥ 15A] {F

of o] % s} A .

o], mpol AR &V E ol &oto], 2 Thulvh B A @& R A (YEV]
Hl & £5 90°C o] 3F Z=71)oll A H - 57 450 um 91 B-A A EF-& A =33t
AA o 2 A 4, Bl ad 1 YA 7

MEE 77 Azze 2 WA 4, 8] Az 1 WA 79] FFFAE ALES S
A L3t as=, 7] AA ol 13} S DA BAA BES A zs3iT

[BAA & 4]

A 2

271 9] o] F(F7l: °F 100 pm) Aol el 7ol A A z=¥ 7] 500 um <]
BAA EE(15em x 15em)S ¥ 3L 2F gpujvlolE o A 4 &% 150°C, 34
Al ZE 193 302 (53% ZE /13 7F/133E 30% F 3 A1) &<t el dl o] d &fo
A A

o1 %, 371 el whek AHAG W AR TS S5kl 5471 T 300
A AsHe

(1) A2 A 7

23°C+1 2529} 50%+3 &5 =719l A Agilent 4339B High-Resistance
meter(°) 2 ¥ E-H A5 2 4] THEA 7| 7ol ARAN E o] -&-3to], 1000V Y] A $+
60 ek 7hakv] =43

) & F34&

550 nmoll A &] 3 53§ S Shimadzu UV-3600 &34 5= A & o] &8}
=439l

- 74 X =: transmittance

- 34 interval:1 nm

tlo

Ay

A 212 medium
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[363] [3%£3]
A A A &HQ-cm) 525 (%)
A Ao 1 8.8 x 1015 91.8
A A4 2 9.4 % 101 91.7
A A4 3 9.3 % 10 91.8
A Al 4] 4 9.0 x 101 90.8
H]aq] | 3.0 x 101 90.0
H] 1< 2 3.2 x 1015 88.5
H] 1l 3 3.2 x 101 91.0
H] Lo 4 5.3 x 1015 91.4
Hl 1l 5 4.1 x 101 91.0
Bl ald] 6 6.2 x 1015 86.0
H] il of 7 6.7 x 101 84.3
[364] 7] 3 300 VERY vlef o], B mE 2718 BT S5k Az 9
o & &/t el ¥ T A Z A 23 A Ao o] B-A] A HE-2, H]ule] tH]
BH 22 AAAGEE 7R = A Flsd v A A o2 vlald 1,3 WH] 59
BTAA 52 FWHM gfko] 22 o dgl/du-&d| ¥ 35 A & E3sl7]
u o] A A A o] AA A= Ao w YEb AL, 242 &8 A5, B
T, EEE S5 T ol ddl/Y - A T A E o] 83 vl 2,6,
79] BRI A A A A A g ol F FH o] 53] WA YEET
[365] o9} o], Euloll A AHe|3t W Baak B¥ 8§ A4 FWHM #& =5
T g A/Ad - FTHA S ALE ] BAA ZES AT A5
o] H7HA & AFSsHA| a1k 735t 5] A A W 3 558
T AT
[366]
[367] [BlSFAA] g5 A2 LX)
[368] Add 3
[369] A7 A Ao 2 5= vl 32] BX| A HE(F7] 500 pm), B4 WA E,
A AR 7)se g] ! AAA Al E P UAAE o] &5t HlUkAX R ES
Az " 25 WEE FF 2hv) Y| o] B (Vacuum Laminator) &
o]-83te] 150°C 710 A 204 &t T stat A B A Z5& A3t
[370] (1) PID(potential induced degradation) & 7}
[371] Al A Az Bl gAA] BES UdeR 2758 S 54811, 85°C, 85%
RH, -1,000V 3}l A 28841 7F A 33t & 7] &= thu] =24 &(%)S AAHs ATt
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[372]
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[373]
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