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3,3'(1,1,3,3-H Ecoll 5 A 1 A F41-1,3- 1] ) H] (N N-H i &l 2 2. 9-1-0}71)(3,3
'-(1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(N,N-dimethylpropan-1-amine),
3,3'(1,1,3,3-H| ESZ 2 ZA 1] A F 4k 1,3-T] 2 )B] 2 (NN-T] v & S 2 3]0} vl y(
3,3'-(1,1,3,3-tetrapropoxydisiloxane- 1,3-diyl)bis(N,N-dimethylpropan- 1 -amine),
3,3'-(1,1,3,3-Hl Ep ] F A v 4 541-1,3-T] )R] Z2(N,N-T] o &l 2 2 3-1-0}71)(3,3
'-(1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-diethylpropan-1-amine),
3,3'-(1,1,3,3-Hl Ecp ] F A o] 4 5:41-1,3-T] )] Z5(N,N-T] 2 2 3 & 3h-1-0} Rl )(
3,3'-(1,1,3,3-tetramethoxydisiloxane-1,3-diyl)bis(N,N-dimpropylpropan-1-amine),
3,3'-(1,1,3,3-H Eg}ol A T A 5:41-1,3-T] &) H] Z2(N,N-T] o & 2 2 3-1-0}71)(3,3
'-(1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(N,N-diethylpropan- 1 -amine),
3,3'-(1,1,3,3-H| ES Z 2 FZ A U] A F 4k 1,3-1] )8 2 (N,N-T] of Bl 32 2 3h- 1.0} 7l )(
3,3'-(1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(N,N-diethylpropan-1-amine),
3,3'-(1,1,3,3-EH E gholl HA U] 4 F4F-1,3- 1] ) B] 22(N,N-T] 2 22 3 & 310} /T )(
3,3'-(1,1,3,3-tetracthoxydisiloxane- 1,3-diyl)bis(N,N-dipropylpropan-1-amine),
3,3(1,1,3,3-H| ESZ 2 ZA T A FH4E-1,3-T] )H] (N N-T] Z 2 I 2 2 3k 1.0}
)(3,3'-(1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(N,N-dipropylpropan-1-amine),
3,3-(1,1,3,3-Hl Eg | E-A U] A 5-4F-1,3-T] &) B] 22(N,N-1] of] & o] gF-1-0]}71)(3,3'-(
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'-(1,1,3,3-tetrapropoxydisiloxane- 1,3-diyl)bis(N,N-diethylmethan- 1 -amine),
3,3'«(1,1,3,3- Bl Egf v 5 A U] 2 52k 1,3-1] ) H] 2<(N,N-T] o] & v §F- -0} 71)(3,3'(
1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-dimethylmethan- 1-amine),
3,3'-(1,1,3,3-H E gh | H A U] 4 54F-1,3- 11 )R] Z2(N,N-T] 22 2 G w - 1-0}/1)(3,3
'-(1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-dipropylmethan- 1 -amine),
3,3(1,1,3,3- 8| Eg}Z 2 Z A T] 2 F41-1,3-T] 2)u] 2(N,N-t] Wi & m g 1-0} 71)(3,3
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'-(1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(N,N-dipropylmethan- 1 -amine),
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1-E ] vl e -N-(E ] v & 2 22 ero} wl(N,N'-((1,1,3,3-tetrapropoxydisiloxane-1,3-d
1yl)bis(propan-3,1-diyl))bis(1,1,1-trimethyl-N-(trimethylsilyl)silanamine),
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n-3,1-diyl))bis(1,1,1-trimethyl-N-phenylsilanamine),
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1,3-8] 2~3-(1H-0] ¥ o} &-1-) 2= 2. 9)1,1,3,3- Bl E g ol 5 AT H] 2 54(1,3-bis(3-(1
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HFE 59U 5 QL AT AR 100 5] thstel 0.1 FHE WA 6 FHRE
A8 5 9t

¥ o] o A oo WHE 7] 3 2B 7] wiE el oo W
oA, &, Qe 04 S £/ 8 AFg el BP0 RM 51 & 9,

olo] EY&, dt] EF T, Alo|= ¥ J}ot 2~

2

of, Aol 9, i W= 28 2

&
z
o>
~
k
I
BN
ox
i

[t rlo

iy

ofge], g 7] BT £ABL ol gl AlxH Elolo) & Al FHT
7] Brolojiz Eholof iz Elolo Bl S 3kahiz 21 4 ik

TR Aoz Agaly] e A S Eof A EHI

g o)) w2 A Aol = ol e] 7HA thE FHE R

H R 7} of ol A At A A Aol g E =
g o] A= FAANA H Al A4S

stAl A atr] A Al ¥ = 3ot

Al G #1

Az 1

500 ml1e] Supe Ll gEDSo| =2 FH 100ml L - EEE 1
g(10 wt% in n-hexane)< & 31 1-8] d-1H-°] ¥ T} (1-vinyl- 1H-imidazole)&
% 7H([act. Li] 1% thH] 3 E8])3F 3, 10°Co A 304 B9F w3 A1 A #sA A& S
-frah & 9(15.6 mmol/)S A %238 o, GC HA4 & Ea8f w3 &
-8 d-1H-o| v t}Eo] A& H X &2 A& S8 vhgo] H A& A3l

A A4 1-1
20L L EFd ol w37l n-& 2k 3 kg, ~E] 7 215 g, 1,3-FEFT]qll 745 ¢ £
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[253]
[254]
[255]

[256]
[257]
[258]

[259]
[260]
[261]

FAATIAN R 22-8] 202-S AT )T R 129 ¢S FUE H 02 F 32
g(10wt% in n-34h) & FJapar wh-37] W55 60°C= Sl
WSS sk gin) 30015 A 7 5, 1,3- el 2l 39 ¢ & F ) Ete] F3HA
UekS HEl] el 0 2 05 (capping)dlal 10012 I F HAAA =

L11-E W EN-G-(E] ol EA1 A )z 2 9)-N-(E 2] W g2 &) ol l(l,1,1-t
rimethyl-N-(3-(triecthoxysilyl)propyl)-N-(trimethylsilyl)silanamine) 2 5% 3Fo] 153
&t v A A TH(DTP]:[act. Li]=1.5:1 =1], [ /d Al J:[act. Li]=0.7:1&1]). o] &
Az 1014 AR s AbEE FHhats &0 H7behar 158 &<

HEE A7) A ([act. Lil:[#H5A AbEl=1:1 EH]), ol gh-&-& o] &38to] ihg-&

A7) a1, AL X A Q1 Wingstay K7F & Alell 30 5 3% =01l 89 33 ¢
A7bstAnt. L A Dol FIHES AR 7tdH 470l Wi anketo]
S| & A A v, & 1l Rsto] ko] fulek 25 A A8k, A

2ZE - ol A & Al 25T

A A 1-2

AALel 1-10] lo A, AA A =2
LLI-EgME-N-G-(EdoEAEE)Z 2 8)-N-(Ed e 2 ) dolrl
R
3-2,2-tI | F A -1,2-0F A 2 2 |- 1-)-NN-H| 2 G-(E g Wi S A 2 )2 2 ) 32
2 3k-1-0}71(3-(2,2-dimethoxy- 1,2-azasilodidin-1-y1)-N,N-bis(3-(trimethoxysilyl)prop
yl)propan-1-amine)S AF-8-3F 312 A 9| 8Fal= 7] A A4 1-13 5L &1
A Ete] WA 2~E e 9l B A S Al 25 oh(E A Al [act.
Li]=0.7:1&H]).

B o 1-1

AAle] 1-16] M, n- e 2] F th Al ol Al 104 Alxd s AbsS
et S A 119 n-FE e F3 V] Be A AbEo] FEo
WA For Folate] dde2 whge Jstar, o] 5 WA R #e A
AbES et WAl 7] dA 2 FaskA o Fed 31 5 RkeS
AR A& A2l star=s Aol 113 A st 2Ajstke] WA
ZE R A 3 A E Al 25

B 1o 1-2

20L L EFYolH gE-g-7] o n-& Ak 3 kg, ~E] & 215 g, 1,3-FEFU] el 745 g 2
FAHTIA R 22-0] 2Q2-2 A e )T 2T 129 g8 FU3 A n-RE e F 32
g(10 wt% in n-F2hH& ¥hE-7] RS2 E 60°CE B
& dvt. 300136 4 3 ¥, 1,3- B <l 39 g2
FEF Qo 2 713 (capping)3Fal 100 % 2 1} & HAAA =2
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[262]
[263]
[264]

[265]
[266]
[267]

[268]
[269]

[270]

[271]
[272]

[273]

LLI-EGE-N-G-(E ol HA 2 )2 2 2)-N-(E g A =) ol l(1,1,1-t
rimethyl-N-(3-(triethoxysilyl)propyl)-N-(trimethylsilyl)silanamine)-& < 3] 153
& SF HE-S- Al A TH([DTP]:[act. Li]=1.5:1 &H], [ A A|]:[act. Li]=0.7:1=-1]). o] &

o §FE-& o] §-3fo] Hb-5-& H XA 7] 31, AFs}A] Al 91 Wingstay K7} 34kl 30
TE% wokd= N 338 AUkl 1 A dojd THE e AHoR
7FEE Lol Yar wdteto] S A7 8 vk, & A 2ske] Awke] Suj ot
= A7ste], ¥4 2 A-FE A 5 A E Alzsk i

Bl d 1-3

H 1ol 12614, n-FE 2l F t4lol] Az 164 Az 5 AMEE
ghfrabE 8918 vlald] 129 n- R F 2 AV B AMEo] FEO
HASHE o2 5t G52 w2 WA A& A9 sl 1] al o
1-29} s dstel st | 2E A FEHUA TS HAE
A Z23FS TH([DTP]:[act. Lil=1.5:1 =1], [ A Al |:[act. Li]=0.7:1&H]).

Z3tAe] EA HU)

7] AT, Blardol A Al z2E ZF WA = npA A ST QA S3HA ol
tiato] 27 Sk A of 28|l G ke A vld bk SR A A Mw,
X10% g/mol), 533 - A F(Mn, X103 g/mol), -

FUAEMY), FUHE A5}, Si 2N S 47 S48500. 23E 517
3 100 YERl AT

1) 2~ 7 whe} 2 ud 3 F %)

71 ZF 234 W 2E @ G2 (SM) 2 B Y (Vinyl) $H3F-E Varian VNMRS 500
MHz NMR< ©]-&38te] 574 2 WA 813t

NMR A4 A v]= 1,1,22-H EE 2 20| &FS- AF-8-313 2.1, solvent peaki=
5.97 ppm .= A|4FEFaL, 7.2~6.9 ppm-= WH 2~E| Hl, 6.9~6.2 ppm £ 2~E] =,
5.8~5.1 ppm< 1,4-H]d, 5.1~4.5 ppm-> 1,2-0]d 2] 3] A 2 3Fo] e @ whe] 2
v d $heFS ALkl

(—

2) T o 5 A H(Mw, X10° g/mol), 423 7 521 % (Mn, X10° g/mol), ¥ A} &
-3 (PDI, MWD)

GPC(Gel permeation Chromatography) ¥4 -8 53} /7]
T EAFEMw), FH A A F M) S S48 o, A ¥ A4S

TAF O 2 HE A Alete] At A A 2, A7 GPCE PLgel Olexis(Polymer
Laboratories 1) 2 & F 22} PLgel mixed-C(Polymer Laboratories ft) Z 7 gk
AF5 23ske] AFgshar ¥ Al4EA] GPC 7] &2 (Standard material)<
PS(polystyrene)& AF-8-3to] A A3 T GPC 54 &1l +=



31

WO 2021/049913 PCT/KR2020/012323

[274]
[275]
[276]

[277]
[278]
[279]

[280]
[281]
[282]
[283]

[284]
[285]
[286]

Bl Eeatol 2R whol 2 EF%e] okt 3EHEL 404 Aza gt

A
YA EMYV, (ML1+4, @100°C MU)= MV-2000(ALPHA Technologies
)& ©]83}o] 100°C A Rotor Speed 2+0.02 rpm, Large RotorE A}-8-3}o]
S48t o, oluf AFEH AR A2(2343°C) 00 A 30% o]/ W] g - 2743
gS A F ko] thol Fn[E] Y Fof] A2 =3l Platens & Al A 43 &<t
A8kt

[¢]

4) Si %

2471 Si g ICP ¥4 W o2 = AT Heh=n) i ¥4 7|(ICP-OES;
Optima 7300DV)E ©]-&35to] SA43IAh T A A o2 A8 2F0.7 g5 W+
7 (Pt crucible)ol] ¥ ar, 21 gk 82198 5 %%, Electronic grade) °F 1 mLE ¥ ],
300°Cel A 3A|F &9t 7FE 5har, A 5 & % 7] Z(Thermo Scientific, Lindberg Blue
M)ell A, 8171 2= ¥l(step) 1 W A] 39 221510 = 3]315 %183k &,

1) step 1: initial temp 0°C, rate (temp/hr) 180 °C/hr, temp(holdtime) 180°C (1hr)

2) step 2: initial temp 180°C, rate (temp/hr) 85 °C/hr, temp(holdtime) 370°C (2hr)

3) step 3: initial temp 370°C, rate (temp/hr) 47 °C/hr, temp(holdtime) 510°C (3hr)

ZHFEoll X3k AAk48 %) 1 mL, X3 EAHS50 T %) 20 wbE 7HetaL,
WF S & 5-5He] 305 o]/ &5 9] (shaking) T -, Al &l “a-2H(boric acid)
1 mLE ¥ a1 0°Coll A 2A] {F o] A B 33t 9 <=5 (ultrapure water) 30 mL o]

84 stol, 2138 1 Watol 4 ssleh

SN —&Lal:
N g2 NSX 74 WwhH o & =tul &k 2 4 A& R4 7] (NSX-2100H)
ol g3sto] ZA . FAA R, = A A A A 7] (Auto sampler,

Horizontal furnace, PMT & Nitrogen detector)E 7 3L ArS 250 ml/min, O,& 350
ml/min, ozonizer 300 ml/min .2 7] 2] o] 7} A f-3-& A A 811, heaterS §00°CE
R IR R R P ER SER PR
¥ Nitrogen standard(AccuStandard $-22750-01-5 ml)E ©]-&ate] A=A M 5
ppm, 10 ppm, 50 ppm, 100 ppm & 500 ppm 9] A &S 24 8la1 72} -5 5o
3= AreaEs P2 F 55 O Area®] H| &S o] &3] A& 254
o] F, A& 20 mg7F B A&t BREE A7) #4719 Auto samplerol] & 31
2795}0] areat QAT 017 A 28] arcash 47| ML o] B 3h0l N S
ARSI,
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[287] [3%1]
TR 2 4] o 8] 2 o
1-1 1-2 1-1 1-2 1-3
NMR M 21 21 21 21 21
(=% Vinyl 50 50 50 50 50
GPC Mn 352 421 350 434 338
(X10° g/mol)
Mw 503 665 385 350 497
(X10* g/mol)
PDI 1.43 1.58 1.10 1.24 1.47
FYAEOW) 73 86 46 67 72
Si % (ppm) 228 234 - 301 298
N 22k (ppm) 362 111 210 62 358
N—I&%?lf& i R IE 3 3 3 - 3
A ﬂﬂ WA A 2 WA A = Al 2 - A ZEe
2ot ins
[288] 271 & 10l e vfe)k o], A A e 1-1 2 1-23= F8A A W Si 2N

[289]
[290]
[291]

[292]
[293]

AA7F EAEG o, N 2] ghaFo] ulale] 1-1 thu] =LA F-7F8F AT}, o] o],
H Gle]) 1.1 WA A 2 AR abA] 2 Al zE 28 2, Si A7 A 60
Foo] ey, vl 1-29] A9 I AbE ] BEA 2 Qo] N gl
& %

AA 3] 27 ZAHN LS BT 5 9

25 AT =4 97}

37] A el Ml wellol 4 A2 7F MA e AL e ol FE A S
F3hshs 1% 24T D o] 2NE AxE AP o] AL v R4 5]
dete], QFEA, Hery S48 77k Z45)e] 1 ATE §7] 39
e 9

Zh g s WA BTl FEAE A%

W gstoleh B 2109 AR
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[294] [3£2]

T A= FF(FEFn)
A &= Lt 100
2] 7+ 70
7 2= A (X509) 11.2
RRCRIE 37.5
o} 5} 7] 3
~HoFEAE 2
Abst A A 2
23 WA A 2
& 1
A2gk =d = 1.5
IFZA A 1.75
71827 7 2
[295] TFAHoZ A7 AFAHS AT A L A S Z8 SdEY Ad

EHN A= A HA =
A THEAA), 7|4 A=
o} 844 (Zn0O), = H o} =), Ak s}
WA A(TMQRD)(2,2,4-E&] ¥ E-1,2-T]sto] B2 751 Z2]n)), =3}
2] Al (6PPD((C] W 2 - E)-N-3| d -5 d Al ] o} w1y 2 2k 2~ (Microcrystaline
Wax)E Z 3t} o], %%714 Z7] €5 E70°CE Aol&tar, migt 9w T
145°CH A 155°Ce] =250l A 12 aj e vk Al2d Z ol A<= 4]
12k HH FES A7 @7 & E4 V] 14 v E, 3,
ZZA(DPD(H 3l d ol ) 2

7+ E A A(CZIN-A 2824 21 2 E| o} A & gl o}
100°Co] ako] 250l A Bl et 22w e

FolE 34 AA ALFAIHE A28 T

3k dihule] 9l & ARgsho] s a1
W A (X508, Evonik), & F-(TDAE oil),

Aolr| =)E 7hstar
A1t} o] T, 160°Col A 2083k

[296]
[297] 2) o] A E A}
[298] OIAEA S ASTM 4129] 14 A&l ol 3] ZF A

A& H L] 300% A9 123 (300% LEH)E ST FAH o,
Q1745442 Universal Test Machin 4204(Instron 1) 178 Al & 7] & o] 83}
2204 50 cm/min®] %2 FA4 3]
[299]
[300] 3) A EFA] EA]
[301] Aebd 542 54 714 +471(GABO #) & lﬂé}ﬁ Film Tension ¥ = &
4= 10 Hz, 2 54 2 52(-60°C~60°C)°ll A &2 ¥ g detA A5 &

sheih. 24 2akglel A x1 0°C tand ghe] % & 51
FEEAL, SLE 60°C tand ko] W A1 S

N
T
= eto] an ot &
0 o]
5 3, AFYAGA @ A)e] S5 vhehlE Aol
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[302]
[303]
[304]

[305]

[306]

[307]
[308]
[309]

[310]

[311]

¥ 3004 Apghe vlald] 1-12] A3k 7|5 2 % Index(%) % LFEF Aol 2 g

Al
A7 ES5E 4TS heha,

A7 D a5 AH Az Al Dol 2at wigE o] 4 A5 (MV, (ML1+4,
@100°C) MUYE Z7d38t0] 2} A o] 74 548 v siglon, ol
FUAE SAH g0l w2 A5 7t 40 58E e = Al g,
SH7] 3 3o A= nlale] 1-12] AgES 7|55 0 2 Index(%) = 7] 3 AT v
FA7L FEFE 7SS e

T-A A 2.2, MV-2000(ALPHA Technologies )& ©]-&3}o] 100°Cel| A Rotor
Speed 240.02 rpm, Large RotorE AF-&3Fo], 2} 22} vl §H&-2 4 £-(23+3°C) 0l A
303 o)/ WA g 3 2743 g & A FH BHo] thol A n[E Wioll 2] 9] % 3L Platens
A A 43 Fo A8 T
[3%3]

TR AA] o 1] al o]

1-1 1-2 1-1 1-2 1-3
300% 2EH2 (kgf/cn?) 157 161 147 150 159

A3 =4 [tan 6l 0T, Index) 100 100 100 99 101

tan §(at 60C, Index)| 121 124 100 105 120

7154 573 (Index) 102 101 100 102 72

#* A}7] Qe A= B Bl -1 7|20 7 & ghol )

3% 390 e vRe) o], B o] o A A ofjof] upE WA F At el A
=3 A S o] &3 A A4 1-1 2 1-29] F 98]l 1-1 A 1-3 B
EA S YEMHA SAld IG5 2 HAetd AL 5%

T o 71 0o

>l

A 11 128 Blae] 141 R 129 chu]8) B, 84
AA G 2ol B mole] QIR L AN ATE eI FA Y,
io] 13 o] BE ol 3o SFEA L Vehi A B30 ay 54 ¥
A AAE 7S 54 & eI om, o= AA el o] s Al
2 ANAL G FEHA, BAAD 24 Ao A 22 b0
3 7oA v 5 Lﬂ%ﬂﬂéiﬂiﬂﬂﬂ%% 5

_H
OH
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[312]
[313]
[314]
[315]

[316]
[317]
[318]

[319]
[320]
[321]

[322]
[323]
[324]

Faz AFsa 9l

dlo
o
£
A
ok
w
X0,
v

PARC #2

Az 2

500 mle] F2utet St A0 HEGsto] =2 F2 100ml E n- e F 1
g(10 wt% in n-hexane)S 31
N,N-T] ol &l -N,N*-t] o] 432 2 - 1,1-1] H] A T ] o} 71(N,N'-diethyl-N,N'-diisopro
pyl-1,1-divinylsilanediamine)& % 7F([act. Li] 1% ti 8] 33&8])3 2, 10°Coll 4] 30+
Fot ke A A s A AE S g8k & 9 (15.6 mmol/)S Al 23 e, GC
A8 Bal WhE = NN-H o ’-NN-t] o] A 2 31, 1-v] B[ d A @] o}l o]
AZE A & A& Fal vhgo] A S gelstql.

A A4 2-1

20L LEEYolH §EG V] o n-& Ak 3 kg, 2~E] &l 215 g, 1,3-FEFL]Ql 745 ¢ 2
SAATIA R 22-8] Q- e ) TR 1.29 ¢S T 9 H, -t F 3.2
g(lOwt% inn-F4h& Fekal vh3 7] i3 25 60°CR S3al Tl 5
& x5t let. 300 4 3 ¥, 1,3-F B <l 39 g2 T8kl S 3HA

FEfE] ol & 2 I (capping)3tal 10013 7 2} & WA A =2
o &-3-(E 7] ul| H A1 A )3 2 2h-1-0}F RI(N,N-diethyl-3-(trimethoxysilyl)prop
mme)g F3le] 155 &9t g A A H(DTP]:[act. Li]=1.5:1 &4],
3, AlN:[act. Li]=0.7:1-18]). o] F | 2o 20 A A 2¥ BS54 AMES dFah=

.

o

o7
=

;HZrﬂ,olo

w5 Z s
_leoml

p

%0—‘1% H7FskaL 15% ?_PHJ—S—A] 71 ([ Ts 7 AFE]:fact. Lil= 1:1 &H)),

o §FE-& o] 83l o] Hb-g-& A XA 7] 31, 2F3}HEA] A 91 Wingstay K7} 34kl 30
TH% =oFh= BN 33 g8 ATPSIlTh 1 A Aol TS AHoR
7t g el YaL adkste] G S A7 E} E zshe] 2wkl g o)
=& A7 sk, A 2E-FE Rl 5 zauo}om

A Ao 2-2

2926 2-160) 91014, 4 A & N.N-T1 o) E-3-(E 2] ] 5 A 4 ) 2 2 - 1o} o]
o Al ol
N,N-B] 22 (S A] @-2-A v E)-3-(E 2] ] E-A] A )3 2 910} 71 (N,N-bis(oxiran-2-y
Imethyl)-3-(trimethoxysilyl)propan-1-amine)& 5% g+ 31 -& A 2| e}aL= 47|
AN o] 2-13F FASHA A A8 WA e R EH R 35 AE
A Z2 85 T 4 A :[act. Li]=0.7:1&4]).

A Al el 2-10 A4, n- e 2] F tl Aol Azl oA Az I AMES
2- n-

19 n-E el B 4] 25 Aol B ol
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HASE Fo2 Fdote] dd 2 vheS dastar, ol F AAdA L #A5A
AMES H7bstal REG A7) = dAI S sk A] eFar HEbr el A1 - REg-
BAANZ A Al star= AA o 2-13 & Lstel] AAato] WA
2B PR E ol FF A S Al 2383 v

[325]

[326]  H]aLd] 2-2

[327] 20L @EZF#HO|H W3 7ol n-4t 3 kg, 2~E & 215 g, 1,3-FEFT] <l 745 ¢ 2
FAHATFA R 22-8] 22-% AT )T 2T 129 g FY3 F -t e el F 3.2
g(10 wt% in n-2hH & HH-§7] Y H2 55 60°CE 9ol dd 52 Hhe-&
X138k Th 3097 A 7, 13- FE 39 g2 Tt A wehE
R N0 = 7S (capping)dhal 109 A3 T HAAA &
NN-t] o &3 (Eg] v S A A )2 2 9[-0} 7] -2 FQ13lo] 154 Fot
HE-3-A] Z TH([DTP]:[act. Li]=1.5:1 &1], ['H A Al |:[act. Li]=0.7:1-H]). o] ¥
o §H&-g o] -ato] BEG-& G A A1 7] a1, AFsE A 4| €1 Wingstay K7} 3 4kel] 30
SE% ol 8 33 ¢S AT L AT Aol FRES AR
7FE 2ol Yo ankete] ul & A A g v, & 71ste] kel g o)
E& AAs, A A AL S5 AE Az

[328]

[329]  H]aLd 2-3

[330]  H]are] 2200 hoj A, WA A = NN-t | d-3-(E ] o] FA| & )3 2 310wl
o 2l o
3,3'«(1,1,3,3-Hl E&F | H A U] A 54k 1,3-T] Y)H] 25(N,N-H] ol @ 22 2 71 -0} 1) &
18 A e Al stari= 4] vlale] 2-29} F A5 A A ke HA
2B J-F e A F5 A& Al st ATk A Al [act. Lil=0.7:121]).

[331]

[332]  H]aLd] 2-4

[333]  H]ard] 220 A A, n- R el F iAol Al 2014 Al xR B AES
Shfrahs 898 Hlate] 2-29] n Y F 3 AV Bs A AbEe] FE o] ¥
Stz FoE Flste] s vkg-S st A& A8l vlald 2-29)
LA AAste] WA AE-A-FHE A 35 EAE Al xsk v

[334]

[335] B AL o 2-5

[336]  ®]ardl] 2-40 ] A, WA A = NN-t] | &-3-(Eg] | A2 ) 2 310}l

[337]

th Aol

3’3'_(1,193,3_E1]Ea_tﬂ]%}\] q )\E]%ﬂ—'l,:;'EJ ??]_)H] -/—Y\‘(N,N'ﬂ Oﬂ %Ei%'l'o]—ﬂ)%
FA3 A e Al star= 7] Blale] 2-49F S A sHA A A sk WA

I~

ZEl AL E ] @l F53HA S Al 25 T A Al [act. Li]=0.7:1&-1]).
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[338] A el BEA HIL
[339] A7) AA o], vl alof ol A Az 7 AA = v A Fl] A F A o
tiste] 247y oA ] e v 35 2 ) d SR S o A R (Mw,
X103 g/mol), 5~ 7w A (Mn, X103 g/mol), w4 &F & 3 (PDI, MWD),
FUAEMY), FUAE AshE, Si 2N &S 27 7] A9 #1004 9F Z-&
o2 ZAeklct AakE ahv] 3 40 e QL.
[340] [3E4]
T A4 ] ald)
2-1 2-2 2-1 2-2 2-3 2-4 2-5
NMR SM 20.8 21.2 20.3 21.4 20.7 20.6 21.2
(5% Vinyl 48.9 50.4 50.2 50.8 50.1 49.5 49.0
GPC Mn 392 403 394 405 380 402 380
(X10* g/mol)
Mw 514 516 453 514 467 522 505
(X10® g/mol)
Pl 1.31 1.28 1.15 1.27 1.23 1.30 1.33
U A Z (W) 62 62 51 62 53 63 60
Si ¢ (ppm) 121 113 295 78 155 111 189
N %2 (ppm) 383 372 224 39 77 374 409
N-A57 a4 (a9 & 3 3 3 - - 3 3
A A=A | AR | AAAAS | AR - - A 7 Al 2
T g iy St iy
[341]1 7371 3 40l YEbd vle} o], AAjdl) 2-1 R 2-23= T A B4 W Si 5N
DA EA e o, N o] ggFo] vlule] 2-1 W =] 2-3 thH] 7|
b eg o 5 Aok
[342]
[343] I A F EX HIt
[344] 7] A Ao, Bl atdoll A AlzzE ZF A A AR S EAE
Tkt nF 248 9ol 2RE Axd YF 24 vl aEA ]
Asked, G54, A 54S 77 7] AE 419 S S ste] 1
A5 5h7] 3% 50 et AT A F AlH e Al JA 7] A #1
FAsHA A zEA
[345] [3%£5]
T 2 A 4 LEE
2-1 2-2 2-1 2-2 2-3 2-4 2-5
300% W58 2 (kgf/cm?) 161 164 148 149 147 161 163
ek tan & 102 99 100 97 100 99 101
(at 0C, Index)
54 tan & 116 114 100 98 99 114 115
(at 60T, Index)
7184 5 (Index) 100 102 95 100 98 75 74
[346] A7) QI 0l A9 Aebd 5A4-& vl 2-1& 7| F o2 gk gholar, 7 A
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[347]
[348]

[349]

[350]

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

[355]
[356]
[357]
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Az 3

500 mlo] H5-tule et aTof HEZSol =g FE 100ml E n-FEYF 1
2(10 wt% in n-hexane)= 31
N,N-t] ] & 4w & 2l &) Al -1-0} 71 (N,N-dimethyl-4-methylenehex-5-en-1-amine) &
A 7H(act. Li] 1 & thH] 3 1)) 2, 10°Coll A 304 &<F ¥H-3-A1A
A S BHRahE £ 9(15.6 mmol/l) S A 235 on, GC A& S8 wr
N N-HH E-4-w| G A &) Al-1-0b 7l o] HE¥ A & AL T S
gl

yli=
to/‘é

A A4 3-1

20L L EFYolH gE-g-7] o n-& Ak 3 kg, ~E] & 215 g, 1,3-FEFU] el 745 g 2
FAHTIA R 22-0] 2Q2-Z A g D) ZEF 129 gS FU3 H, n- e F 32
g(10wt% in n-Z4hH& F kol §H&7] Y255 60°CE 5301 G5
Hh-S--S 3kt 300 ¥ A3 3, 1,3- e ]l 39 g8 Fl3ke] S3hHA
kg el Qll 0 2 N (capping)SFaL 100] % A 3} T A A A 2
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[358]
[359]
[360]

[361]
[362]
[363]

[364]
[365]
[366]

3,3'-(3] o) 2F 21 14-H] ) H] (N N-B| 26 (E ] ol HA A =) 2 8) L 2 9410}
T1)(3,3'-(piperazine-1,4-diyl)bis(N,N-bis(3-(tricthoxysilyl)propyl)propan-1-amine)-&
Fdate] 154 & <F WA Z TH([DTP]:[act. Li]=1.5:1 EH], (A4 Al]:[act.
Li]=0.7:12H]). o] F Al £l 304 A28 A AbeS drsths 9=
A 7Fske] 1558 &k vb-§- A 7] a1 ([act. Lil:[# 54 /\].._]—1'2 1)), o g&
ol-g3ste] wh-g-& AA A 7] L, A A Al 9] Wingstay K7F &4kl 30 5% %
lco]_m _9_0_1‘43 g%id }3].0311} :7_73_4—0‘101}] %:61—%E#El Oiﬂ»OEﬂ =
Lol War adteto] G & A7 § v, & Azske] e Svjot 25
Ak, WA AE RSB 5 F A E Al

A A] o 3-2

AATel] 3-10] Aol A, Mg A=
3,3-(3] A &} 71 -1,4- 1] 2)H] 2~(N,N-H] 2 G-(E 2] o) FA A ) 2 )L 2 30}
R EA
NN'-(A] 2 2 3 4F-1,3-t] L u] 2~ (d g @) u] 2 G-(E ] W HA] A )-N-3-(E & 1
EA]A 2 2 ) 2 9k 1o} )(N,N'-(cyclohexane-1,3-diyl(methylene))bis(3-(tri
methoxysilyl)-N-(3-(trimethoxysilyl)propyl)propan-1-amine)= 5 ¢+ 2 &
Al Q) 3tal= A7 A A 3-13 F At A A A ste] ©A] 2~ E] @l FET I
a5 &A S Az A Th(HE A Al [act. Li]=0.7:1=H]).

H] o 3-1

A A ¢ 3-100 A, n- Pl 2 F o) 2lel] Ao 30 4] Az2E B4 AES
ot ol A A4 3-19 n e F I AV B AFEo] B9
HAEHE FoE Tt dd S whgS F st ol & MAgA 2 #EA
A& F7bstal §EEA 7)== QA E sk eFar FE <l A T kg s
AN A& AL stari= AA o 3-137 FLshol] A Alste] A
2E @l e )l S5 A E Al 28T

B 1o 3-2

20L QEZFYolH g0 n-&)4k 3 kg, 2E|# 215 g, 1,3-3FEb] ol 7459 2
FAATIA R 22-8] 22-S AT Z 2 1.29 ¢S T3 H n-HEEF 32
2(10 wt% in n-3) 22 WS 7] WH S L5 60°CE W31 vdd 52 vhsS
Z&Psr el 30018 A} 3, 1,3- ek <l 39 g-& <13k %?Hl el
FER] ol S = 713 (capping)SFal 1004 74 2 & HA A =
3,3-(F) A - 1,4-1] )R] (N N-H] 2 (B(E 2] o HA| A ) Z 2 )3 2 -0}
g T3t 1548 &k v A Z TH(DTP]:[act. Li]=1.5:1 & 8], [¥d Al ]:[act.
Li]=0.7:1=H]). o] F o ¢h-&-& o] &5t Wh-3-& QA A 7] 3L, AbshkA] A 9
Wingstay K7} 814kl 30 %% =0k 3l+= &) 33 g& FH7Hstad vt 1 A%
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AoAA FTEES 2H O 7 290l Y1 wHlksle] Su] & A A o g,
7 zsto] zheke] Gulj e} &8 Al Ak, MA] A A-FEH A S5 7HAE
A 23 o
[367]
[368] B o 3-3
[369] H] 1l of| 3-200 4], n-FE 2] F t Aol Az 304 Al z2H I AlES
ShfstE &S vl 3-29] n-HE Y F I A7 A5 AMEo] FE0
HASHE oz FAste] dd s vhe-8 23 gk A2 A 2] sfar= vl o]
3-29) F A5t A At WA AE e QA E Al 25 T
[370]
[371] A EA HIL
[372] A7] A AL d], Bl ool ol A Al ZF WA = a| A F Al A F=3HA ol
thato] 72t F3A Ul el G ghe E v d ke S5 i E A (M,
X10° g/mol), 5~ o ¥ A (Mn, X103 g/mo) -2} 53 (PDI, MWD),
FUAEMY), FUAE A3}8, Si 2N &3S 220 A7) A3 #1004 9 28
W o 2 2355t A9 E s Léoﬂ LR LT}
[373] [3%6]
FE ERE 1] 3 of
3-1 3-2 3-1 3-2 3-3
NMR SM 20.8 21.3 20.7 21.4 20.7
(F%F%) Vinyl 50.3 50.1 49.6 00.2 50.0
GPC Mn 450 475 389 459 459
(X10° g/mol)
Mw 792 869 459 798 818
(X10° g/mol)
DI 1.76 1.83 1.18 1.73 1.78
Fu A= (V) 114 129 51 114 119
Si @ (ppm) 315 315 - 312 319
N $F=F(ppm) 325 246 112 156 272
N7 g+ & 3 3 3 - 3
cheA] AA A A = ARYA = A4 - A4
ot o} ot ok
[374] 471 60l Ve vhe} o], Al e 3.1 D 327 FEA EAWSiEN
DA 7F EA S o, N x}e] gheFo] vl alef 3-1 2 3-2 thH] =LA
S7H A e & 9 T
[375]
[376] R AHE EA HIt
[377] 7] A, Bl alof o A Az 7 WA e A-RE ] FE A E
FEgEhE AL i** Ed o2 Axd AYFe 548 vt 5]
s %
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[378]

[379]
[380]
[381]

[382]

[383]

SdsHA Azt

[37]
T A4 H] L o]
3-1 3-2 3-1 3-2 3-3
300% =% ﬁ]i(kgf/cmz) 162 161 145 149 164
Ay 54 tan & (at 0T, Index) 101 102 100 101 96
tan & (at 60T, Tndex) 125 121 100 106 119
754 54 (Index) 98 99 100 102 73

* 7] Qe 2= BF H o] 3.1 V] FE & & ghol

371 3 700 vhEbd uhe} o], i kg o] of Al ool ubE WA el
THAE o] &3 A Aol 3-1 E 3-29] Z 5 H]ae] 3-1 A 3-3 OjH
e B JERYHA SA0) QIAEA 2 Huby By 0523 A
gelstaitt.

AR G ahol & ol QAFEA wa AT AN e Hels 5 9u
A )=

=
ol & oA, B g o] WA Folreld FEAE MANS ol F B
) &tz Aol o8 AlxgowA n
334 HAEA g A BAE bl & 922 FAR 5 9

ul 5] 3.3 hH] B ool Q15 S VEhy R A abE e 54 8
A3 AR T B4 HERen], o) A dd e $e4 AL
W) A A Sk o] ARg-atel, MA Ao B5A Alo] AFE TR ol o
o1l 7hE A oA w5 A A G 2ol B Hol 11 9] Wel S ok 5 gleh.
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b
%

a2 :

e o] FEGA, A0 e AL FUEE N T
DA 0 O B XA e Ale] WAE F3HA1 o] vl ahs A
Rpgzoll, WA A Frol w710 o8] AFY o] L E FEEASL AL
Fa2 AN e A58 5 It
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