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N-(3-(1H-1.2,4-E 2] o} £-1-) Z 2 2)-3-(E e | 5 A =)-N-G-(E] v A
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3-(EHEA L E)-N-G-EHEAE E)Z 2 2)-N-3-(1-G-(E W F A 2 2)

2 3).1H-1,2,4-E ] o} F-3-) 3 2 F) 3 & g 10} 7 (3-(trimethoxysilyl)-N-(3-(t
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H
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N.N-H| =G-(E g ol 5 A1 A )2 22)-2,5,8,11,14-H EFS AL AL e 2E-16-0F RI(N,
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o]0l 7l o e AEE 1559 5 k.

U A&, 37] Bher 22 BAIE = e 6] gheba] 2-1 WA 3ok
2-60. % FAH = 3HE ol AEE 15 o3l A =

(81314 2-1)



14
WO 2021/049916 PCT/KR2020/012333

[119]

[120]  [3}5H4] 2-2]

[121]
\/\N/\/\Si(mﬂe)3

[122]  [3}5}4] 2-3]

[123]
of'ﬂ/ S Nsiove),

6]

[124] [B}eH4] 2-4]]

el MekSi NN
N Si(OE),

Si(Me),
[126] [3}3}2] 2-5]

[127]
(MeO),Si PN N/\/\Si(OMe)3

[128] [}5}2] 2-6]
[129] \/\/ov\o/\/o\/\o/\/o\/\'“/\/\ﬁ(oms

Si(OMe)3
[130] 7371 8}8h2) 2-1 WA 848}2] 2-6901 A1, Met= W € 7] ] 51, Bti= o @ 7] o] .
[131]  HEUE o2, 7] obl 3 S Al @A A A= 817] sheh2 307

ERERS LR



15

WO 2021/049916 PCT/KR2020/012333

[132] (3} 3]

[133]

R12

(5] .
/k R=—Si(0R"),(R®),
7 s
N N—R—N\

N,

A 9 a; 10 11

R—Si(0R ").(R" ),

[134]  737] 8}8}2] 304, RS, R6 H Ro= Z17F 594 0 & w144 1 WA 109]
SAR7|YA 4= 9IaL, R, RS, RO F RIS Z47F A 0= a1 A 109]
AL A om R T4 B vAF 1WA 109 4271 5 93, b 2
e AZF S YA OR 1,2 = 3013, bee24d T 9o, A

13 14
R" R
T i o 5= 3lem, o] m|, R, R¥, R 2RI 242}
Ras H16
SYPHoR F4, B w1 WA 109 €47]d 5
[135] TA AR o 2, Y] shekA 30% A H = S e

[136]

[137]
[138]

N-G-(IH-o ¥ 8- 1- ) 2 2.8)-3-(E 2] o A 2 =)-N-G-(E 2| ol 5 A =)=
29 5 2 - 1-0}(N-(3-(1H-imidazol- 1-yl)propyl)-3-(triethoxysilyl)-N-(3-(triethoxy
silyl)propyl)propan-1-amine) %
3-(4,5-t 8t ER-IH-0 W TE-1-9)-NN-B| 23 (B o SA A ) Z 2 )2 =2
Z+-1-0}71(3-(4,5-dihydro- 1 H-imidazol-1-y1)-N,N-bis(3-(tricthoxysilyl)propyl)propan-
l-amine) & o] Fo] X o 2 FE Melg 12 5 g}

wohE o 2, 7] obel g LA TA WAL= 5] s 4z
EAHE SR 5 Aok

(3}t 4]

TW I?19
L 0 0 E
b |
N—A"—Si—0—8i—A—N
/ | | \ 4
L 0 0 L



16

WO 2021/049916 PCT/KR2020/012333
[139] 771 34812 4ol M, At R Az Zh7p 5 A 0 B Ak IS 2 ets o
FGekA G T 1A 209] 27F w9 o 9lan, R WA RS
747 S Ao R a1 X 209] 17F @3hpar]d 4 9o, L ix] L
747 S YA OR g 1WA 109 472 X 3hg 1% 8 2% $F
[e]

[140]

3x ghe] U™ Y], Es ' 1 WA 209] 17F ©E3k=4 7] ol 7, L R L9t
LR L= M2 Ao g 1A 59 ae] S I 5= AL, L H 29k L
PR LM R AAF o 1y E P A9, 4 L= N O SE

of X o RNH MEE 1§ o] FE 2 AAE 1 A 37 £

TAARJ 2, 7] 3ot 47 FA ¥ = B
3,3'-(1,1,3,3-H E gh | H A U] 4 54F-1,3-T1 )R] Z2(N,N-T] W] Bl 32 2 5 1-0}/1)(3,3
'-(1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-dimethylpropan- 1 -amine),
3,3'(1,1,3,3-H Ectoll 5 A 1 A F41-1,3- 1] ) H] Z(NN-H i & Z 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 Z A 1] A F 4k 1,3-T] 2 )B] 2(N,N-T] ] & 2 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 E&F vl H A U] 2 524k 1,3-T] 9)H] 25(N,N-t] of| & 3 2 7k 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- B E gl F A U] A 52F-1,3- 1] ) H] 22(N,N-T] 2 22 3 & k-1 -0} /T )(
3,3'-(1,1,3,3-tetramethoxydisiloxane-1,3-diyl)bis(N,N-dimpropylpropan-1-amine),
3,3'-(1,1,3,3-Hl E g}l A vl 4 5:41-1,3-T] &) ] Z2(N,N-T] o & 32 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-Hl E&} L 2 Z A T] A H-2F-1,3-T] A)H] 22(N,N-T] o & 3 & gh- -0} 7l )(
3,3'-(1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(N,N-diethylpropan-1-amine),
3,3(1,1,3,3-Hl Eghel A T A H4F-1,3-T] 2)H] 22(N,N-T] 32 &2 I 3 2 3 1o}/l )(
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 Z A T4 H4E-1,3-T] ¥ ~(NN-T] Z 2 I = 2 3|0}
)(3,3'-(1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(N,N-dipropylpropan-1-amine),
3,3'-(1,1,3,3-H E gh ] F A U] A F4F-1,3-1] )R] Z2(NN-T] of 2 ] Bh- -0} R1)(3,3'(
1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-diethylmethan-1-amine),
3,3'-(1,1,3,3-El E g}l H A T A 541-1,3-1] U )yH] 25(N,N-T] o] & o] gk 1-0}71)(3,3'(
1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(N,N-diethylmethan- 1 -amine),
3,3'(1,1,3,3-El B} 2 ZA|t] 2 2411 3-T] 2 yH] 22(N,N-t] o]l & v €1 -0} 113 3
'-(1,1,3,3-tetrapropoxydisiloxane- 1,3-diyl)bis(N,N-diethylmethan- 1 -amine),
3,3'-(1,1,3,3- Bl Egp ] H A U] A 4 1,3-1] )H] (N, N-1] o] & vl gk 1-0]51)(3,3'(
1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-dimethylmethan- 1-amine),
3,3'(1,1,3,3-H| Ecpul] 5 A 1 A F41-1,3- 1] ) H] 2(NN-H Z 2 w10} 71)(3,3
'-(1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-dipropylmethan-1-amine),
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3,3'-(1,1,3,3-H| EZ 2 F A T] A H4k-1,3-T] )H] 2(N,N-U] wl & w §h-1-0}71)(3,3
'-(1,1,3,3-tetrapropoxydisiloxane- 1,3-diyl)bis(N,N-dimethylmethan-1-amine),
3,3'«(1,1,3,3-Hl E&} 2 22 F A Y] A 5411,3-1] &) B 22(N,N-T] 2 2 F | gk 1o} 7l )(
3.3'-(1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(N,N-dipropylmethan- 1-amine),
3,3'-(1,1,3,3-Bl E g}l H A T A 54F-1,3-1] )H] 25(N,N-] o] & o] gk 1-0}71)(3,3'(
1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(N,N-dimethylmethan- 1-amine),
3,3(1,1,3,3-Hl Egol S A T A H4F-1,3-1] 2)H] 25(N,N-1] 3Z &2 A v §h-1-0}71)(3,3
'-(1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(N,N-dipropylmethan- 1 -amine),
N.N'-((1,1,3.3-E| E&} | EA U] A 524 1,3-T] 9)yH] 2~ (2 2 93, 1-0] 9))H] 22(1, 1,1-
Eg e -N-(E g v e H)4 FolI(N,N'-((1,1,3,3-tetramethoxydisiloxane-1,3-diy
Dbis(propan-3,1-diyl))bis(1,1,1-trimethyl-N-(trimethylsilyl)silanamine),
N,N'-((1,1,3,3- Bl Eg}oll ZA v A E4k-1 3-v] 2)H] 2 (Z 2 94-3,1-1] D))H] 2~(1,1,1-
EgWE-N-(Eg dE A 2)A ol vl (N,N'-((1,1,3,3-tetracthoxydisiloxane-1,3-diyl)
bis(propan-3,1-diyl))bis(1,1,1-trimethyl-N-(trimethylsilyl)silanamine),
NN'-((1,1,3,3-B| ES} Z 2 EA U] A 24k 3-1] Q)R] A~ (E 2 93, 1-1] &) B] (1,1,
1-E ] v & -N-(E ] v & 2 2)2] eho} wl (N N'-((1,1,3,3-tetrapropoxydisiloxane-1,3-d
iyDbis(propan-3,1-diyl))bis(1,1,1-trimethyl-N-(trimethylsilyl)silanamine),
NON-((1,1,3,3- Bl E bl 5 A 0 20 - 4k-1,3-0] )m] 2~ (3L &2 34-3,1-0] 2))H] 2+(1,1,1-
E 2] v e -N-3 d A @ol R (N,N'((1,1,3,3-tetramethoxydisiloxane-1,3-diyl)bis(propa
n-3,1-diyl))bis(1,1,1-trimethyl-N-phenylsilanamine),
N,N'-((1,1,3,3- | Eg}ol HA U] 2 F4b-1,3-T] )yH] 2~ (2 2 943, 1- 1] )] 2~(1,1,1-
E g E-N-3d A @o} I (N,N'-((1,1,3,3-tetraethoxydisiloxane-1,3-diyl)bis(propan-
3,1-diyl))bis(1,1,1-trimethyl-N-phenylsilanamine),
NN'-((1,1,3,3- | ES} 2 2 ZA 0] 2 54F-1,3- 0] )yn] 2~ (S22 7-3,1-1] ) H] (1,1,
1-E g vl g -N-7| g 4 2o} RI(N,N'-((1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(prop
an-3,1-diyl))bis(1,1,1-trimethyl-N-phenylsilanamine),
1,3-8] 22 3-(1H-o] 1|t} &-1-) = 2 9)1,1,3,3- B E bl 5 A 1] 4 52k(1,3-bis(3-(1
H-imidazol-1-yl)propyl)-1,1,3,3-tetramethoxydisiloxane),
1,3-8] 2=3-(1H-0] ¥ o} &-1-) = 2. 9)1,1,3,3- Bl E g ol S AT H] 2 54k(1,3-bis(3-(1
H-imidazol-1-yl)propyl)-1,1,3,3-tetracthoxydisiloxane), 2
1,3-B] 2 (3-(1H-o] 1] t}-1-2) X 2 91)1,1,3,3-8] E &} 3L 2 Z A ] 2 Z2k(1,3-bis(3-
(1H-imidazol-1-yl)propyl)-1,1,3,3-tetrapropoxydisiloxane) & ©] 70 7l - S 2 ¢
AEE 15 = Aok

iﬂ‘r TAH R, A7) shelA 42 FAE = e obY] ek 417

FA = g Ed = 3l
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TEE 7 o= et gl A FA, o7 A elvteke] Jshd F
Ael7te] FA & A E] FRAF B HEA S o] et FA
7bgd ol AA A= 5= T
wal o]le] 3k matgke] N YRR ¢15o], B b o] Q] A Al o o] u}E H A
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F 23 (Mp) 7} 1,000 g/mol W] #] 3,000,000 g/mol, 10,000 g/mol § #] 2,000,000
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Rita=SI——Ryyy
R’Hd\N/ FL \N/Rﬁf
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Rite Ri1g

#47) 84814 190 A, Ry WA Ryt A4 3 vk sk 2o,
3, A7) A A, BT A BFA D S 0 G A g A% v}

37] @ska Gl 58] Al gk = Al ofuu, o A o - g, n-S4T
n-F g, o] &SR AJER L, EF, Wi B FAdd e o] Foix
ToRNE AEE 1 o] Ad o

871 T NAIAE 58] A= A2 obuy, o vi” e, ol e F,
ZEAYF, o)X 24|, - F, s-FEHF, - FEAF, dddH,
n-d2 9 E, -5 E, dd e, -4 ZE e, n-oll ol 22 9 F,

e
it
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o

4R D e R, 4- 5D F, Aol 229
3,5-Fln- QA ol F 2 A el F, 4-410] 2
JZERFE, O FAFA |, EF ST ALo| 2, 4§ ST Aol =, 2] F
R0l E, JEF ¥ 0lE, 28 XU0lE, 9 F opv =, yEF o] =,
ZFo| = D el F o aT e Aol ER o Fojzl FOoRRH AYH 1F
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[.g‘l
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u it

2 g o] A AAloo) R, A7] TR HAAl = A F 100 g2 Vo E
0.01 mmol Y A4] 10 mmol, 0.05 mmol YJ 4] 5 mmol, 0.1 mmol W *#] 2 mmol, 0.1
mmol WA 1 mmol, =+ 0.15 WA 0.8 mmolE A& <= g1t} o] 7] ol A, A7)
A F 100 g T AT A A = AT Al dEEA 2 H s v d A
A of A S Ve = A 5 T

SI £

A71(SD Al T2 AR 2ol T 47 AL, T A AR < =
Frol Lol g A T 9 kol of &l B9 Widel] ol 24 S 2=
2 ol FFHY 5 Advk I AV S gAY FHE 5L T T T
EEA2 @ THY A, A7 B2 2T S FMNAE FA
ol F Yol A& ThetA] eha A WS AR FHAIT = A £k
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[230]

[231]

[232]
[233]

[234]

[235]
[236]
[237]

# & 1,2- et .
g & 80°C©] 3}, -20°C W =] 80°C, 0°C W A] 80°C, 0°C
WAl 70°C HE+= 10°C W A] 70°Ce] &5 Yol A A A€ 5= 9l a1, o] B 9] wjol A
THA G BT LEE S 248kl 24 JHAd ol Holdt vt 9l

71 (S @A el o8l Alzd 24 F3HA AFES SEA ol f7] w5

(e}
ol £-o] AGH FFAE o1& 5 Yk,

o

ganl

(o]

o
ok

A, 7] (S @Al o F3h2 =4 H7EAE E9bsto] AAdE 5= ola, 3]
A A7 = 9EA F 100 g8 71522 0.001 g A 50 g,0.001 g HA 10 g,
TE3=0.005 g A 0.1 gof HIE = 7k = Qlvh B o o2, 4]

A -7 = T3 WA A F 1 mmolS 7] 2.2 0.001 g WA 10 g, 0.005 g HA
52,0005 g WA 49 Bl& 2 F7He o 3l

71 53 A7 R g EgSte] R F,
22-t2-H Egstol 2 FEh)Z 2 gk, v doH 2, A S 2 B =,
vz do gz, o dalvee e =2, oAty d =, e e,
e 8] 2, Bl A 2] E- 5 A ol F A ol g, 1] 2~ 3-t] v e o} ] sof e B 2,

(C A B o o el Dol 2, Eelueobrl, E el Elo}rl, =] % 2 Wop,
N,N,N' N-e| Egtu e o & @l t]olnl| 4 F 4l E 7] o] E (sodium mentholate) 2!

2-o| dH| Ed}slo] = 2 5] o E]| 2(2-ethyl tetrahydrofurfuryl ether) & ©] F0{ 2l
FoRNE MU 1 o4 4 9L, v sl

22-YQ-H Egsto| m2FH) 23, Eodolyl, | Eepdo e At]o}rl,
Z~F 9 E 7)) o] E(sodium mentholate) 1= 2-o e Ed}slo]| = &2 ¥ F

ol H]] 2(2-ethyl tetrahydrofurfuryl ether)d 5= 91 oW, 37| 54 H7HA| & E$Fst=
B T A A DS v d A GFAE FTEAN T DT
T &5 2pol & Beslmoz2y i S5 E folatA AT
S

471 (S2) A= A A1ArE T ol vl B
H 24 AAE S Alxzsr] A gA R
2]

e
SE o
Y REgoR A 7 ola, olu, AV |

g

il
71

0.01 mmol Y A] 10 mmol 2] %o & A}-& A A =
A7 (S A2 T3 WA A 1ES 7|22, 1:0.1 WA 10, 1: 0.1 WA 5, =
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[246]

[247]

1:0.1 WA 1:39] E4] & AL-g3F 4= gt}

S3

w5 A7 (S3) GHAl= A AAE T 312 18 A H = sk A
HE G S E3ehi= v AR R E dhS A A A FaAd A SEAS
Al z3t7] 9 g @A ot}

AR R g Az 9AE U 23S S Y, Y] AR S
A3k B = Bt ) Fol A f71e)

TAIEE S i 3 1R BAEE S E R B A A S
FEWGAA FAsHE A9 5 ek ofwl, 4Y] FHUSL ol Lol o
Y T gl o8l 3 Bl gole By RS 2 e fole
F39 4 9, ofoll Pk R wr 1= ¢ whko] YA 2] 28 % 5+ gl

2 o] & Wkl 4 glv.
A7, 37 7€ F SHES SAF HFEA 5 o, FAL e
e, e, T2 A, o 2T E Al B n- e F e
CHEEF, A F, 09 L S D el F o e L b e
neol ol LA 2], 4- 2 U D el B, 4 B L, Abo| 2R AW el B
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=] 8070, 1 WA 6071 B 1 A 5002 8 of|A] 2] 0 72 A}7] 3}8F2] Mol A
ro] 1 A1 80, 1 W #] 60 == 1 WA 5090 A 5= At} o] A5, 471
A 2R s Z2RE FHdE A2ALE S EEElE A B Tl
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N 221 4-F8) ol X lg Egsli= AAILF(NR); 7] Akl dAuF5
WA = A G, o] ZAI 31 A L5 (ENR), B b A 315 (DPNR), 5743}
AT T ¥4 A 28 dl- et < 253 A(SBR),
BT A(BR), ¢ o] A2 RI(IR), FE LF(R), ol D 7ll-2 =2 A
TEEA, EdolaRdUl o)Az, W ozl ZejolddU-H-Z2F ),
Zel(2E - e Ql), Eel(2E Rl-a1-0] A A,
Z(&EHA-F-o) Al I e /N, E el (o] Az l-F- ek e,
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A, AR aF SRR =d uf, d2A8) F Y uF S e
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t3ke] 0.1 T2 WA 200 FF, 1= 10 =FF WA 120 HHR 9] SHAAE
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TA AR o 2 52 A FHE A, A2 A 7H T tah), Ak,
AT B SR E A7t Y g o, vt et = 9t 5409
N 5o 2 AE 28 (wet grip)®] YFH BT 7HE Hold 524 Aevtd
UTH 7] AT 2AAES oo ua RS9 SHAE U 2
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=

=
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269] A7 =3PA A= L H 2 N-o| A 2 N-3 d-p-g d A t]o}wl,
N-(1,3-t v - e)-N-# dp-sld Ao},
6-olEA-224-E2H|E-12-H] 3| =2 F =, = v dolrl 3} opA| E o a1
3E Y 4 AL, T AR 100 R tiske] 0.1 TR A 6 TR
ALEE 4= 9l

[270] ¥ we] A A dof whE ] a1 2B A7) alE A el of s Wiy g
A E QIE Y 9 A o] 27| E AMSete] EHE o2 5E 9l
48 7HE F 7HsE 3ol o8l A A ol imp A o] 93 a1 =AY E o]
59 4

[271] olof upg} 47| AT A ELS Elolo] EY =, o] EY X, Alo]l= Y JHop A~
Y a5, AE I8 a5 v= gy, Ho]y, B v = I3Y 515 5
Efolof o] 7} A}, b a5 ME Adolo], T Fo| 4 ¥ a
Ao Az §88 4

[272]

[273] o}, g2 Y] A5 2= ol &3lo] Az Elo]o] & AlFgit).

[274]  747] Efolo] = Elolof HEi= Elolo] EFEE 23k A 4 )

[275]

[276] A Al
[277] olal, ¥ g & A A o2 A sty] 98] Al E Fo Al
L, 2 g o] wE A A= o] 7HA o E A H R
L ol ol A A<zt A Aol g4 ¥ =
A H o] A= oF frh - b o] A A= d G AN A H A A4 s

278] A¥#

279] Azd1

[280] 500 ml®] Tube Zeh e Bl Edgsto] R 53 100ml B n-FE ] F 1
2(10 wt% in n-hexane)<S 31
N,N,NUN - B E - 18] J 4] @ 0] o} 71(N,N,N', N, 1-pentamethyl- 1-vinylsilanedia
mine)-S 3 7H(act. Li] 1& thH] 3 E1])s 3 10°Coll A 30% &<F vH-5-Al A

m

nhA 2R S 5k & 9(15.6 mmol/l) S Al £35S 21, GC A S 3
Hhg S NNNONG - Epv |- 1R A e ofrl o] HE 5 4] 962 21s E8]

3ol ¥ 88 gkt

[281]

[282] Az 2

[283] Azl 10 2ol A, N,N,N N, 1-S epe e -1-8] J A @] o} wl 2l
N,N,N',N-H E gholl & -1-w & -1-1] d A @] o} RI(N,N,N',N'-tetracthyl-1-methyl-1-vi
nylsilanediamine)-& # 7F([act. Li] 1 8] 3 E1])3}o] ¥H-3A] 71 Z1 &



WO 2021/049916 PCT/KR2020/012333

[284]
[285]
[286]

[287]
[288]
[289]

[290]
[291]
[292]

[293]
[294]
[295]

ol 5908 Felshgin.

A1

20L L EFYolH dE-S-7] o n-& Ak 3 kg, ~E] & 215 g, 1,3-FEFU] el 745 g 2
FAATFA R 22-8] 202-5 AT )T R 129 g8 FUE H, n- 2 F 32
g(10wt% in n-Z42hH& Fakar vh&7] Y255 60°CE 5311 dd 5
WS- W3 a3t 3001 7 A3 T, 13- Al 39 g & T et F3HA)
kS Ebr] ol 0 &2 A1 (capping)BFaL 1001 ¥ 3 T WA A 2

N,N-t] ol &3 (E 2] v 5 A] A ) 3 2 -1 -0} 71 (N,N-diethyl-3-(trimethoxysilyl)prop
an-1-amine)s ¢ 8Fo] 153 & QF BE-S-A] 3 tH([DTP]:[act. Li]=1.5:1 &H],

[¥1 4 Al ]:[act. Li]=0.7: 1% 8]). o] = Al z=o]] 10| A Az nfa2 B E
gkl 89S HUskal 15% 5 QF v Al 7] Al([act. Li: [P 2 2. = ]=1:1
EH)), A §hEE o] &5to] REE-S A A[7] a1, AFS A A ?1 Wingstay K7}
kel 30 T % 5013 N 332 HUIEIQCE 1 A3} Aol d T ES
2Eo g 7t 249 agkste] Gl & A A G vhe, & 71 Z5o] b
Sl 9} 28 A A, WA ~E A el FE A E Az

B

4% i
Kl oo

>
>

AA o 2

Al 0] QJoj A, AR R =] & A X 20) 4 A ZE AR R e E
gk gl HIEe A S Al stare A7) AAld 13 5 At A Alske
W e QR Al 5 A B Al skl h((act. Lili [P R w1 )= 1]
L

A 3
AN 1] ol A], AA A E NN-T] o &-3-(E g] v B A] A &)z 2
th Al o]

s

-

-1-0}¥l

NN-H| 2 3-(E g ol 5 A 1) 2 2.2)-3,6,9,12,15- M EF5 AR 2 1 E ZE-1-0FRI(NN-
bis(3-(triethoxysilyl)propyl)-3,6,9,12,15-pentaoxanonadecan- 1 -amine)& 5 g 51

A stars A7 A Ao 13 T AekA AAlske] A 2~ E] el <l
T A& A ZFATH( WA Al [act. Li]=0.7:1=1]).

A A 4

AT 1ol Qhej A, A A ZE NN-t] o &-3-(E ] v HA] A 22 2 3k-1-0}xl
o2l o]

3,3-(1,1,3.3-Hl Egh ]| EA U] A F4E-1,3- 1] ) B[ 22 (N,N-H of| & L 2 3} 1-0}71)(3,3
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[296]
[297]
[298]

[299]
[300]
[301]

[302]
[303]
[304]

[305]
[306]
[307]

'-(1,1,3,3-tetramethoxydisiloxane-1,3-diyl)bis(N,N-diethylpropan-1-amine) < 5] ¢

A& A eletars= 47| AA o 13} S AsHA A A she] WA 2~ A2 e <l
TS A S A 25 TH(H A Al s [act. Li]=0.7:1-4]).

AA 9 5

AALef 10l glof A, A A 2 NN-t o &-3-(E 2] v S A A ) 2 3o}l
th Aol

33T | &5 -1,4-1 )E] (N N-H]| 2 G(E ol SA A ) Z 2 ) Z 5 3k-1-0}
T1)(3,3'-(piperazine- 1,4-diyl)bis(N,N-bis(3-(tricthoxysilyl)propyl)propan-1-amine)-&
FA et Al :fact. Li]=0.7:1=H]), "k 2 X = 2 A 2o 204 Al 24
PP RE e E R8s &2 A 7F((act. Lili [P 2 R = ]=1:1 EH]) A&
A Sl shariz 471 A el 13 FAsHA AT skl W g 2l -2ehel el

a5 TAE Az

Bl 1

ZAALel 1o A, n-FE 2l tiqlel] Az 1914 Alzd rlaEm e S
8k g Ao 19 n- Y FI Y rl AR Rt SEo] HEE
Tt S w3 Hastar, o] F AAA E na 2R e E HIbeal
HESA 7| = B A S FelshA] @ar FEr el 1 T S AAAIZ AS

Al el stal= A A ol 13 Fdstel] AAjste] WAl ~E - FEQl S FFHAE
R ES A=

Bl ad 2

20L LEZF o) H Hh-g-7] o) n-FNAk 3 kg, 2~E] & 215 ¢, 1,3-F-EF] ol 745 ¢ &
FARTAR 22-0] 22 S Ae )T 23 129 g& FYE FH n-FE ] F 32
g(10 wt% in n-311) & HEE7] YRS 2 60°CE S G S WhEg
A&YskR et 3001 43 F, 1,3-FEH A 39 g& FYsto] A 2de
e ol o =2 705 (capping) 8L 10013 4 7 5 WA Al =

NN-H ol - 3-(E v S A A ) Z 2 - 1-opvl & Fd sk 158 54t
HE-S-A] 4 TH([DTP]:[act. Li]=1.5:1 &8], [ A] 4| ]:[act. Li]=0.7:1%-1]). o] &

ol &3 o]-gsho] wh-g-& FA A7 AL, AF A Al Q1 Wingstay K7F 32kl 30
THED Tobsliz N 33 g2 FUbeklth 1A dojl FHES 2Hew
7t E 2ol Jar wRkate] GulE A F b, & 1 xsho] Zhwke] B9}

= A7ste], WA 2E A-FE A 5 A E Alzsk i

B o 3
Hlnlell 20] Qo] A, WA A & NN-t | g3-(Eg v E A A 2T 2 7100l
o Al o)
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[308]
[309]
[310]

[311]
[312]
[313]

[314]
[315]
[316]

[317]
[318]
[319]

[320]
[321]

[322]

| T 4
] aLel 20 flof A, WA A 2= NN-H ol &-3-(E e | S A 2 ) Z 2310171

o EAl A E)IZ 7 )-36,9,12,15-HNEFS AL =1} H 7E-1-0} 5] &
< I 23] Bl Al 29} F LA A A EFe] WA
ZE - F e/l 33 A & Al 23 T A Al [act. Lil=0.7:1&1]).

B wd 5
Hl 3] 200 4 pn-FE 2] F thAle] Az 1o Az a2 R xS
ghf-ohi= 2 oS vl 29 n-FEEFI AV AR R eI} FEo] H A

!

o

p= i

sk FOE F]lste] dds 2 vhES X1 gk 1S A9 star= vad] 29f
[e))]
=

atoll AAlste] WA ¥ Jl- e <l 25 3HAH & Al 23 TH(DTP]:[act.

TS uksS W egstar, M A2

NN-t] o &3 (Eg] v Al A H)Z 23k 1.0} 7] tf 2l
3,3'-(3 7 2} 4 -1,4-1] )R] 2(N,N-H] 2 (3-(E g] o] 23y
1S Fate] 1548 FXF WA AL Al 8tari= vl ald 591 F A EHA
A Alste] §4d AE I FET A SS5FAE Al xS
4], [ A A [act. Li]=0.7:1&1]).

o
32
o
=
S
H
o
8

=
m
X
n
o

@A 54 A7t

®

3
T
T, o
=4
4
by
. OE"J
<

=

»

2
©

8

=2
ur{m
>
off

N R I 1 e e /)

A7 2 TS A W 28 2l S 2(SM) R B (Vinyl) 3% Varian VNMRS 500
MHz NMR £ o]-&3to] 54 3l 4t lvh,

NMR Z A Al §ulj3= 1,1,22-H EdtE 2 2o ¥-3 A}-8-51%] 21, solvent peaki=
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[323]
[324]

[325]

[326]
[327]
[328]

[329]
[330]
[331]

[332]
[333]
[334]
[335]

[336]
[337]
[338]

5.97 ppm .2 A|4FEFaL, 7.2~6.9 ppm-= WH 2~E| Hl, 6.9~6.2 ppm £ ~E]E,
5.8~5.1 ppm- 1,4-H]d, 5.1~4.5 ppm-> 1,2-0] d 2] 3] 9 2 3Fo] e @ whg] 2
Hld gk AlLbsk ol .

2) = & 9 AR (Mw, X10° g/mol). =3 7737 A ZH(Mn, X10° g/mol). i AHeE
£ ¥ (PDL. MWD)

GPC(Gel permeation Chromatography) 41 -& &3}
THE L EAFMw), FELEAFMn)S S48 0,
A}, w3 ¥x}gk B ¥ (PDL, MWD, Mw/Mn)= =4 H A7) 2+
TAF O 2 HE Al Alete] At A A 2 A7 GPCE PLgel Olexis(Polymer
Laboratories 1) 2 & F 272} PLgel mixed-C(Polymer Laboratories ft) Z 7 gk
AF 5 23sko] AFgshar ¥ Al4EA] GPC 7] &2 (Standard material)<
PS(polystyrene)& AF-83to] A A3t GPC 54 81l +=
H Edtsto] =2 5ol 2 %% 2] ofrl 3}3HES 4o A Azl

2

871

3

K

A

R4

Mr
M
kg
o

HFUUAE

A7) FU - E MV, (ML144, @ 100°C) MU)= MV-2000(ALPHA Technologies
)& o] 83Fe] 100°C A Rotor Speed 2+0.02 rpm, Large RotorE A}-8-5}¢]
ZAstg o, olu] AFEE Al 51z 22(23+3°0) 0l A 304 o] 4 WX gk T 2743
g A F sto] tho] AN E] Wit 2] 9] 5L Platen 2F 5 Al A 43 &<t

4) Si slak

2471 8i g ICP ¥4 Wi o2 X AT Sefz=l g 24 7](ICP-OES;
Optima 7300DV)ZE- ©] &3 ATH TA A 0B A H oF0.7 g WF
%7} (Pt crucible)ll g iz, A &F 32198 T %%, Electronic grade) ©F 1 mLE- g0,
300°Coll A 3A|ZF &< 7FE 8l aL, Al =& 17| Z(Thermo Scientific, Lindberg Blue
Mol A, 3 7] 2= 8l(step) 1 W A] 32 2o 7 335 A3P3 T

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)

o) et AAh48 %) 1 mL, 7§ BAH50 5% %) 20 w5 7FekaL,
W5 SR & W B-sho] 30 o] &5 9 (shaking) F, Al &0l 54k (boric acid)
I mLE Y a1 0°Col| A 2A] {F o] 4 B 3H8F 9 <=~ (ultrapure water) 30 mL o]

34 alel, 3315 A elo] Z A,

N gh&Fe NSX -4 W o g =gk 2 4 daki-A 7] (NSX-2100H) S
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[339]

[340]

ol g3l AR FA A o2, Tl A A AR 7] (Auto sampler,
Horizontal furnace, PMT & Nitrogen detector)Z A3l ArS 250 ml/min, O,Z 350
ml/min, ozonizer 300 ml/min .2 7] 2] o] 7} A 5-3-& A A 811, heaterS §00°CE
A8k 3 of 3AIZF FRF thrlste] EA1 7] E FASA AT A 7] 7 b shEl
3 Nitrogen standard(AccuStandard $-22750-01-5 ml)Z o] &3}o] AakA Wl 5
ppm, 10 ppm, 50 ppm, 100 ppm 2 500 ppm®] A& S 2HAd st 7b 5 o)

B o= Areas ¥ F 5% ) Area®] B E 2 o] &3to] A A S 2SI

o] F, Al& 20 mg7F B3 A&t BREE A7) #4719 Auto samplerol] 31

=7 38to] arcas AUTH Dol A 79 aread} 7] HFAAE o] &5t N &
AAFa AT

[3£1]
TE AAlof H| 1 0f
1 2 13| 4] 5|1 2 | 3 4 51 6
NMR SM 20.9|20.8(21.0|21.0(21.3|20.6(21.0|21.3| 20.9 |21.0(20.8
(ZE%) Vinyl 50.2(50.2(49.7(50.1(50.0|50.5[50.2|50.1|50.47|50.0(50.6
GPC Mn 396 | 373 | 410 | 385 | 505 | 365 | 405 | 380 | 402 | 353 | 502
(X10%, g/mol)
M 523 | 485 | 660 | 551 | 884 | 402 | 514 | 467 | 651 | 469 | 889
(X10%, g/mol)
PDI 1.32(1.30|1.61(1.43|1.75[1.10|1.27[1.23] 1.62 [1.33]|1.77
FLIEZ (W) 63 | 61 | 80 | 73|96 | 41 | 62| 53| 96 | 58 | 98
Si =2 ppm) 430 | 418 | 500 | 492 | 663 | 231 | 78 | 155 | 162 | 413 | 641
N 22 ppm) 382 (380 | 377 | 419|505 [ 230 | 39 | 77 | 42 | 372|489

#37) 19 LhEbe vhsk o], Ao 1A 5 F5A 24 W $i L N
A2k E A5 0PN 94 0 si Abe] ol wlauwel 11X ulae] 4 o]
2 B GL. ol sl 18 & WA AN AAAE A
0 AZE FFA ), el 2 hA) 43 B oA A A s
1R 5 AL B AR S, A 1] 59] A i N
A7 3 si 927k EA5a el 1A 4 el N 93 i 9 gl
A5 F7H A Qe Bogye] mhE My Bl AA FHAE FHA
o sheha 12 BAEE SR e MR aAE ZFehs A2 F ok
B LA AN DA o BAE E P LS A5G 5 5l o
12 A ﬂmaLHEiﬂ}tﬂiiEiﬁéﬁﬁ%%ﬂ?%ﬁ%
24 F5 A LS AT ALY
N RS A4S DHFOR TIF 5 9

2g7) A o) el A A2 E 7 g e AR e FE A S
Eohehis 1T 2R Lol 2vH Ary AR E] BAS W w B}
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[344]
[345]

[346]

[347]

[348]
[349]
[350]

D) a5 Aol Az

AL, Bl ae] D el o] 7 A e wAA Y dA FEAE YR
a5 sto] 8] 20 Ve w2 o= midstgith 2 o] YR
TS AR A5 100 THF 7ol dE 7 ol th
[3£2]

7= HE HE(EHF)
Azt = IniCe 100
Az|7t 70
7 Z 2 H (X508) 11.2
S8 7 37.5
ofed tH| 3
AHot= A 2
AFSF SER| A 2
st AH 2
TIPS 1
Heozt &85 & 1.5
DEEAA 1.75
&2 2
TAASE 7] FAES Alld £ F A2d 48 FE ok oAl
LA = 2 LA GA E S vhube] 9l A E ARG ete] 98 G
=]

A ITHEAAD, 7714 & A Z A(X508, Evonik), & 4 F-(TDAE oil),

0}41 3} 4)(Zn0), Z~E| o} 24k, AF3}

WA A (TMQ(RD)(2,2.4- E 2] ¥ E-1 2-t] sfol 2 A =2l Za)n), w3}

2] Al (6PPD((C] W 2 - E)-N-3| d -5 d Al ] o} w1y 2 2k 2~ (Microcrystaline
Wax)E -Zd a3l o], 1947194 F7] 255 70°CE Alojebar, v gt ¢E &
145°C A 155°C2] Ml S50 A 12} mj3HES At Alogt ZH o A= A7)
12 =S A2 A B & 2l 7] 12 v = 2
255704 (DPG(E] ] ol /) 2

7483 A A (CZ(N-A 2 2 8 2 2-# 2 E] o} & <l o} 1] =) 2 7}a}ar,

100°Co] 3 9] & Xl A Bl &te] 221 Ml $HE-S A ATt o] %, 160°Col A 2043+
T T8-S 7A LA E Azl

AFEAE ASTM 412 173 A1 o) E3tel 7 A

o
o=

A A ] 300% 21 2 138 (300% FE S SASAT A A o=,

Q1745442 Universal Test Machin 4204(Instron 1) 178 Al & 7] & o] 83}

A2 A 50 cm/min®] &5 2 SA4 3T
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[351]
[352]
[353]

[354]
[355]
[356]

[357]

[358]

[359]

[360]

3) Z EFA] E A)
A 542 54 714 ¥4 71(GABO #) & 01&8}01 Film Tension .=
T35 10 Hz, 7k 578 2 52(-60°C~60°C)ell A &2 W&o gk et 7158
£ gelstlth. 54 A ghel A % 0°C tan d%ko] = A Y
T A2 w A G A o] =3, A1 60°C tan § o] B A Y F=
51, 3| A A (AR Aol ke bl = Aol &
30 M Aapghe vlate] 19] AaghE 715 0 & Index(%)E e Aoj g

4) 7|:51/K-1 E X

871D a5 AlH Az Al dold 1z i RE o] 54 H MV, (ML1+4,
@100°C) MU)E‘ .%;d ].oq 7+ = ;jl— ﬂ_g] 7],51/\4 EHQ_ H]EE—)"] ‘3],03 o 1:1:] O]T,q]
FURAE SAGo] & AdFF 73 S0l -73E YElll = sl o=,
st7] % 301] A= vl ald] 29] AghE 7] 0 & Index(%)E %718 A9l v}
TRt F&TE 7SS Ve

T-A) A 2 2, MV-2000(ALPHA Technologies )& ©] 83} 100°Cell A4 Rotor

Speed 240.02 rpm, Large RotorE AF-83}o], ZF 12} vl §HE2 2 2(23+3°C) 0l A
303 o) WA & 2743 g & A F 5Ho] tho| A u[E ol 2] 9] % 3L Platens
2HEA A 4 F ok A
[3%3]

AL AL0f H| 1 of
1 2 3 4 5 1 2 3 4 5 6
300% E%Eiﬁ(kgf/cmz) 1621161 | 164 | 160 | 165 | 148 | 149 | 147 | 152 | 161 | 164
HEtM tan & 1001101 {103 ({100 99 (100 96 | 99 | 97 | 98 | 99
(at 0°C, Index)
sS4 tan & 1181119124 {122 (121 {100 97 | 98 (102 | 118|120
(at 60C, Index)
724y Eé(lndex) 1031102{104 (104 ({102 | 94 (100 | 98 (102 | 74 | 72

871 3 30 YERd uRel o], 2w o] A A oo uhE WA A E o] &3
ol F mtA R W v o} HEG A1 A ATl 1 #] 59 WA

ki
- el el @A el 1 A 6 el 53 A S4S
H Ao AAEAD L Herd EA 3

A

?.

o
0,
ofr
ol

— O A
- T
1 WA 5 B]ale] 5 2 6 thH] 553
/}}1_] xJE]—H E/H zs:];q ] HHE
q

ox

i
uj
=
¥o
o
=

= r,:
2 ox Jo >.\.L
2 g ot

=

o

N
-

w Of

A Y

& oox T

>~

Al
=

| <l

=2

)
e

=
1
n
H

o f v c& 2, om
i
=2
1o
('
of
>,
)
rr
RN

>
>,
tlo op
ol
H
E
o,
N
olo
o
4014
=2
1=
=)
IJJ
it

K3
)
i kg
>,
K3
W
o
offl
e
Y
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)
o
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[361]

[362]
[363]
[364]
[365]

[366]
[367]
[368]

[369]
[370]
[371]

ﬂi%@ﬁi gl e <l g5 A ol

Aol 13 A o 58} H]alel] 5 3 H]alel] 6] A 2 ol A

mﬁ%ﬂﬁN%}EEN@ TOo® Rt dEol s B

2 A A o] 53} ] atel] 52 H]ale] 6] ARG 7} 2fo] B Faf Bk WA

AN A TFA = vl ae] 5L v Ao 63= TS 2] T TA, o A

AR Y = 2 fef e 3k 1= BAIH = ek Y e d e E

Egtats A2Abzo] WA E SEA A1z A A F e 9ol

ﬁ%ﬂﬂlﬂiE%7%ﬂﬂﬂ°?Ziﬁﬂ&LMg%ﬂ
é

1
Wi
Al
°
pIE)
of
ﬂ
__)fl_t“

Az 3

500 ml2] TtulE et e) HEZSo| =& Fe 100ml E n-FEEF 1
£(10 wt% in n-hexane)< & 3L

N,N,NN -3 Eb v - 1-8]d 2] @] o} 1 (NN, N',N', 1-pentamethyl- 1-vinylsilanedia
mine)& & 7H([act. Li] 15 thn] 35 1])& F, 10°Col| 4] 303 &<t wk-&-A1 A

g 22 s E 355k 8 9(15.6 mmol/)S Al &35 o1, GC ¥-41S =3
HE-S- 3 N,N,N N, -3 b el 18] d A @ rfolnl o] A EH %] ¢k A& 53

Hhgol W91 &2 SHelsele.

Az 4

Az 30 oI, N NN N, - e &l 1-8]d 2 @] ol nl o Al o]
N,N,N',N'-¥l] E g}of & -1-1] & -1-8] d A @] o} RI(N,N,N',N'-tetraethyl-1-methyl-1-vi
nylsilanediamine)S % 7}([act. Li] 1& t8] 3-&E4H])d}o] HE-3-A] 71 A2 A 9] 8}
A7) A zd 13 FL3 HS B v 2 R e S gFf-ekE £9(15.6
mmol/HA| %38+ o, GC B4 & Zaf w3 &

N,N,N',N-e| Eg}o &-1-we-1-n] d A grfolrlo] HEH A & A8 53
o] ¥ 8-S RIS AL, WA B A2 Al o 13 TUg o

sheie.

I~

A4 6

20L QEZFYolH H-g7]o) n-&) 4k 3 kg, 2~E|# 215 g, 1,3-3FEbr]oll 7459 2
1Hﬂﬂﬂi22ﬂAQﬁJeﬁgii%1wgeEmﬁﬁﬂm%%ﬂ%32
g(lOwt% inn-2h & F3har w57 YRS 5EE 60°CE 93 dd 52
W3S X3 ekgitt. 300 A o 3, 1,3-FE 4l 39 g & T sk F3HA
kg FERT] 9l 0 2 A5 (capping)3Fal 100 7 4 T} T WA A =
| E 2} v 5 A] 2] 2(tetramethoxysilane)-S ¢ 8Fo] 154 &<
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[372]
[373]
[374]

[375]
[376]
[377]

[378]
[379]
[380]

[381]
[382]
[383]

[384]
[385]
[386]

HE-2- Al A TH([DTP]:[act. Li]=1.5:1 E41], [ Al A ]:[act. Li]=0.7:1=-1]). o] & #| &<

L ALY A0l FRIA 4G WSk 152 B
A7) 3 ([act. Lil:[TFEL 2 220 |= 1:1 EH]), o g4 o] &-afo] wh-s-&
ﬂﬂ11 AFEEA) A 9] Wingstay K7F 314k0] 30 5% ol 9= §91 33 g

Azbetolch 1 A% Ao FHES 290 R st E 250 Wil ket
Sl & A7 o, B 1 xzsko] Akl Guok B8 A7 Ete], WA
ZE R g dAE Axzs

Ao 7

AL 6ol hoI A, MAA R H Eg W EA 2 2o

3,3,7,7-Hl Ebl| 5 A-5,5-H S ((E e vl S A 2 =) vl ”)-2,8-1] S AF-3,7-H A e
‘/‘r(3 3,7,7-tetramethoxy-5,5-bis((trimethoxysilyl)methyl)-2,8-dioxa-3,7-disilanonane)
= FUE AlE A el star= AV A A o 63 FLBHA A A sl MA

el @l F53HA S Al 25 T A Al [act. Li]=0.2:1&-1]).
A A4 8

A Al 6ol A, HAAA Z | Eful] EA] A & g 2lof] b7} e
el A2 2] 7 ©] E(dodecamethyl pentaorthosilicate)S 5 ¢+ 41 & A ] 8l al+=
A7 AAd 63 FAaHA AAste] WA AE-LFEE I S5 AE
A 23 T A Al [act. Li]=0.2:1&-H]).

A 9
“Nﬂ@ﬂ%%ﬁﬂﬂiEiﬂiﬂiﬂ2WHﬂzlﬂiiﬂbﬂé
Shfrohis NS HIHe A& Al Qlstar= 7] AAld 6 E“&ﬂ“ﬂ&ﬂ

WA ~Eldl- ekt el 534 S A 289 th((act. Li:[PF 2R =)= 1:
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