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9] %% (intensity) & H.o| &= 52 W o] 22} (baseline) 2. 2 o}

of| 4 2] 7} % (intensity)E 0.2 2 ¥ 7] & AFEfell A 47| XRD & 1] 1 2]

u}el -8 7}-$-A] oF 1] ©) (Gaussian fitting) 8} 31, 3 €l H A3 2 ¢ A7) Ak

o} WX &S 315l ), 7H-A o S '] Ao R Al (R square)-> 2] o] 5= 0.96
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[193]
[194]
[195]

[196]
[197]
[198]

[199]

5.9 A< 54

¥ YA = 23 ¥4 7](Drop Shape Analyzer, KRUSSAHS]
DSAlOOZﬂE)E Agste] S5t 548kt e 2 A(E AN S

= F 2 =l & (flourobenzene)oll &F 2 5% 1P F s L= 3| A A HH
Azsta, Azd 28 A-g A o)Al oF 50 nme] 77 ® 4em?9] I ¥
WA (7FE: 2em, Al & 2cm) OB AT FH ST TR S S Aol A oF
o Az} aL, o] o Al oF 160°Co A 2F 1A ZE 59t &4 %A (thermal
annealing) Al 2 TF. B4 548 7131 el 32H 4= (surface tension)©] & 4] ¥ o
A= go|2stE Hojrmg| il 71 {548 7ok HE S 5§ Hh& 5o,
Dozl 570 &2 Ao HEAE it
FA 5 o] )+ ] & @ = ¥H(diiodomethane)< g ©]
942 53] v 5}o], 040111 s7/Mel =7 %] 9] I
ol gt t e e mr gl o gk =7t Ha A E
Owens-Wendt-Rabel-Kaelble W ol o] &l 8vjje] 3 &2 o] 3k 4=%](Strom
HE thdstel W oUW AE 7383t 55 53 AY 4 &5

]‘47(]/] TFA =, A7 EEE 63*3 Shiz TEA o 2 Az ws

% 3+ Al (homopolymer)©l] thalo] 7] 7<= gk Wi & 513t

6. GIWAXS(Grazing Incidence Wide Angle X ray Scattering)
EarAPARS) /\]_ By A /\]":'/]’(GIWAXS) Trb_L/jl 8, 7S] 3¢ W g]_o]% o]_g_g}oq
5§ 0}035} A T/H"c}‘ﬂ A& EF<(toulene)ol] &F 1 TF %] 11 F
A
o]

WA 225 cm2 AR 2SI TR 1.5
2 ol A of 1A17E B ] 21714, vhA
I & <QF &4 <A (thermal annealing)A| A 4] W&
65” 8} At m/] 0174] Jﬂrﬂ Al o] QA2 Abol o] Zh 5o af el oF 0.125%
%] 0235 2] W9 el JAZEO R ahe] XS A7 Fo]l AE7](2D
marCCD)E "ol A A& s o] 1} 2= XA 3] s & ATt o] o e 2R
H=717HA19 Ad]= °F 0.1m A 0.5m9] HE el A 2ol AdE 2 ==
NG F27F 2 R EE HA R AEegith 7] Al 2= 3 ghv(piranha) 8 =
A ] o] Eapol theh A A g-7bo] oF 5591 A E 7] wE ARE-s T
GIWAXS 2~ E Qo)A 12 nm! WA] 16 nm12] H L] 34 w&l o
9] Z}(azimuthal angle) -905= W 2] 905 *H 9 (3] 4 3 & 2
gkl B Sl 34 JE)& 02 gk w9 W Zholl Mo At e E
= 2" (plotting) &} aL, 71 “12f X R ¥ 7F9-2 3] B (Gauss fitting) S 53
WX &S HSF QT g, The- 2 T | Alo)] 9] A.9] wivko] AEE = A 9ol =
T3l A = REX] Z(FWHM) 2| 21 8] ¢L-& 9] =1.9] REX] 2 0 2 A o5}t
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[211]

[212]
[213]
[214]

[215]
[216]

[217]

[218]
[219]

NMR 2= EGRNE], 72 oA e & FAHE PRI dE BAIHE 22 A 2
=5, 547 e EF L EAEH - delel A 71]lsks ¥ A0) i, U A a,
b,c.f, g h iR ji= Alzal] 19] 31514 A9 2= Fe el el A 71 Stz

o)tk mHo R & 5 = nkel ol e R g® FAEHE F A% d R 2
FAE = 927 FHE L AL, o)A E 9ol 7] TH o FE-E Fctste] A7
K#k& -3 o] of gt

ole] gt ol A7 T3 AN T& Ferste] Kabe 75k WA
o & &9, MestReC Z2 13 57 & NMR 8|4 27 5& 4

& T8 5 9

Azd 1. 2x=mA)9] &4

&}7] 3}5k2] A2l 3F3HE(DPM-C12)2 t)o-2] w2l © &2 343131t} 250 mL 2]
=gt 0) 3] = 2 =(hydroquinone)(10.0g, 94.2 mmol) 2
1-B 2 ¥ % d| ZH(1-Bromododecane)(23.5 g, 94.2 mmol)S- ¥ 37, 100 mL2]

o} M| =1 E H (acetonitrile) ] =<1 = IaFo] LEME 7R U] o] E(potassium
carbonate) 3 7]-3}j 75°Coll A oF 48A] 7+ 5 QF A A4 2718 A HE-G-A] F T}, HES
F Eahe Fep 715 o) E2 | ato] A7 Bk W ol AL

oA EYE-HE A A8t o] 7] ol DCM(dichloromethane) ¥ &9 23 &1 &
A7helo] )G, 2l 8 5715 RobH MeSOel B A A B350,
ooy A, Ad A 2 nlE 13 3 o 5] DCM(dichloromethane)S AF-8-3}o] 2] A1
AAge] B4 EE-E A2 A 7 #5)(9.8 g, 35.2 mmol) S °F37%2] S5 ER
DA

<NMR &4 4 7}>

'H-NMR(CDCl;): d6.77(dd, 4H); d4.45(s, 1H); d3.89(t, 2H); d1.75(p, 2H); d1.43(p,
2H); d1.33-1.26(m, 16H); d0.88(t, 3H).

Zetaol A 4- 5 u A S A H1(9.8 g, 35.2 mmol), WEFTEAH6.0 g, 69.7
mmol), DCC(dicyclohexylcarbodiimide)(10.8 g, 52.3 mmol) %
DMAP(p-dimethylaminopyridine)(1.7 g, 13.9 mmol)< % 37, 120 mL <]

e dZZ2ddo| =5 drtal & AL 3 A Lo A 244 7F Z<F HES A 7T}, HE
T8 Tof HES Fof /‘E/“L?ﬂ(ureasalt)g E 2 A 78 AEs=

MR R 2] =5 A S A 2 ke ool A 94t
DCM(dichloromethane)& ©]-5 4 & & Al-g-sto] BraS& Al A8k, tha] ozl
AN ES e 59 23 g1 3ol A A ste] A A 514742
LA E(7.7 g,22.2 mmol) S 63%2] F5EZ AL

<NMR &4 4 7}>

H-NMR(CDCl,): d7.02(dd, 2H); d6.89(dd, 2H); d6.32(dt, 1H); d5.73(dt, 1H);
d3.94(t, 2H); d2.05(dd, 3H); d1.76(p, 2H); d1.43(p, 2H); 1.34-1.27(m, 16H); d0.88(t,
3H).

olo
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[220] [3}sh2] A]

[221]

[222]  3}8hA] Ao A RS BHAS= 129] A2 o7 7] o)t

[223]

[224] Az 2 2= (G)Y IFA

[225] -8B 2R A - B2 R EEE ALS-8E Z1& A 9] star= Az 100 &
WAl o 2 &7 steka Gol 35tE-S AR A 3HEHE 9] NMR #4]
A= st 9 A

[226] <NMR &4 4 37}>

[227] 'H-NMR(CDCL,): d7.02(dd, 2H); d6.89(dd, 2H); d6.33(dt, 1H); d5.73(dt, 1H);
d3.95(t, 2H); d2.06(dd, 3H); d1.76(p, 2H); d1.49(p, 2H); d0.98(t, 3H).

[228] [3}sH2] G

[229]

[230]

[231]

[232] A Zd 3, 2= ()Y A

[233] -FEE2R g A B2 RS ALR3E AL A Q) star= Al x4 10 #3
WAl o =2 sly] gheba] cof RS Skl Th A7) 88l o §F NMR 4
A st7] ol e AT

[234] <NMR &4 4 37}>

[235] 'H-NMR(CDCL,): d7.02(dd, 2H); d6.89(dd, 2H); d6.33(dt, 1H); d5.72(dt, 1H);

[236]

d3.94(t, 2H); d2.06(dd, 3H); d1.77(p, 2H); d1.45(p, 2H); 1.34-1.28(m, 12H); d0.89(t,
3H).
[sheH4 C]



31

WO 2016/053009 PCT/KR2015/010332

[237]

[238
[239
[240
[241

—t e e

[242]
[243]

[244]
[245]

[246
[247
[248
[249

—t e e

[250]
[251]

[252]

A zd 4. 2= (D)9] A

-8 22 S dZE 4l 1- B 2R H EG U 7HS A3 A8 A 9] )
1o =3 iAo 7 7] 81ek4] DO e st ] &
NMR 4] A5 517] ol Ve QLT

<NMR 4 4 3}>

'H-NMR(CDCL): d7.02(dd, 2H); d6.89(dd, 2H); d6.33(dt, 1H); d5.73(dt, 1H);
d3.94(t, 2H); d2.05(dd, 3H); d1.77(p, 2H); d1.45(p, 2H); 1.36-1.27(m, 20H); d0.88(t,
3H.)

[3}°14] D]

sheta} Dol A R Bha 149) 24 b2 7]o) o

A% 5 2= (E)e A4

=& WA o = 51y 3kek EY 3HgtE e A et
A A E o) ol] e AT

<NMR 4 4 3}>

'H-NMR(CDCL,): d7.01(dd, 2H); d6.88(dd, 2H); d6.32(dt, 1H); d5.73(dt, 1H);
d3.94(t, 2H); d2.05(dd, 3H); d1.77(p, 2H); d1.45(p, 2H); 1.36-1.26(m, 24H); d0.89(t,
3H)

[5}812] E]

H
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[253]

[254
[255
[256
[257

—t e e

[258]

8} 512] Eol ] RS B2 169] 2 4) %717 o] k.

GIWAXS % DSC 4 23}
A7) Az 1A 5 A2t Al G A E Al 659 bt T AlE
Alzstar, 1 Zhztel] thale] GIWAXS 3 DSCE 48 A3k 617] & 190
Aelste] Z1AS S A7 oM wis T Al FEshis Al E
= Al

= A -

Azt A7 oA @ S A = F=skE A A o B v aldlo A 7t
GFAE ALEEt] A TNAAE A sk WA ol whet Al skl ok gk, 2t
A Z ol Eol e GIWAXS ¥4 d3ti= =¥ % 11 WA 159 242 7] A 55
T ORE 5158 4ZF Az 1WA 5o T3 GIWAXS ¥4 A5 Ho]Fi=
Lol

T 1104 7F9-2 8’ Al R Al 35(R square)> ©F 02641 3L, &= 140 4] R
A5 (R square)-= °F 0.676°] 31 2.1, & 159 4] R A (R square)~= ¥ 0.93257 1}
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[259] [Table 1]
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705k 9] Y] Ziol el 5 39

FWHM2: GITWAXSS] 12nm? WA 16nm?! ¥ go Azt wigo] 3|a wjelel 70 WA
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[260]  AAlH 1.

[261] A Zd 19] B2 (A) 1.785g7} RAFT(Reversible Addition?Fragmentation chain
Transfer) A 9FQ1 Ao} o] 43 2 ElU] E] @ ull 2o o] E 38mg, 2] 7 7] A A Q]
AIBN(Azobisisobutyronitrile) 14 mg 2 ¥4l 4.765mLE- 10 mL Schlenk flask ]|
Yol A4 W91 7] shell A Aol A 304 B mukE 3 70°Co) A 441 7F B2t
RAFT(Reversible Addition?Fragmentation chain Transfer) = =3t ‘ﬂ' <5 s
T F 3 &NE F= Sl ] W& 250 mL o] AR, 7Sk 0440}04
AZAA, 734 AW NAAE A8k 3d o 7] 7o 7HA A © =29

H
P
TE
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[262]
[263]
[264]

[265]
[266]
[267]

[268]
[269]
[270]

3

d

83.1%F% 3 L, T 1 WA Mn) B A E(Mw/Mn)= 22} 11,400
L1501 Atk AN AAI A 0.3086 g, AEFEF Q2 2~Elgll B 1.839 g Z Hll
0.701 mLE 10 mL Schlenk flaskell ¥ 31 24 F-9] 7] SFol| A] 420l 4] 304 &<t
RS 3 115°C0l 4] 44| {F -5 <F RAFT(Reversible Addition?Fragmentation chain
Transfer) 58 ¥H-&& Tt & + 5 &9& F5 Sl #l & 250
mL o] FAAIZ o5, 75t o iete] A2AA A BFAN] EETFT{AE
Azstdet. 271 5 s #5529 271 TF2NR L,

AR (M) 2 A (Mw/Mn) = ZH2E 18,900 2 1.190] $ATh, 4]
T A= Az 19 Al FalE Al 1 BS54
ZFQ22H A e A e d Al 2 558 23t E5 353 ol
27 BHOEA, ol gk g A g-7ho] 5541 e tsto

H WA 0 5 GISAXS(Grazing Incidence Small Angle X ray Scattering) &
= % ol A AL, £ BRI O RA Rl BE 3 e
o] 60521 FH | th3}te] 574 3 GISAXS(Grazing Incidence Small Angle X
ray Scattering)®] A5 5= 20 YERHATE 2 1 E 22 FH o= A 9-o]d A
GISAXSell A 1Ed Q19 314 sl & Yeh = 2l & e == dvh

2 N

.

|

oft

oA ox & ol )
oo oxf N Oob [ I

Ny 2o

©
E

AA 4 2.

Azl 19] Zrr(A) Aol Az 39 B (C)F AHEEHE A2
A Q) sari= A A4 10 F8b= vba o 27 A A L HEetZ 2o 7
Wirn R slo] B2 FE3AE A x5 AV B2 35
QoA FEHE Al 1 B2 Y] AEEFEQ 2 AE

=
A5 A 7 25 &

AAl 4 3.

Az 19] B=m(A) thalol] Az 49 Z(D)E ALL5HE S
A elataris Aol 10] #3hi= o ® A A A L AT 2 2E A0S
B E gto] 5 T A E ARG AV E5 5T A= Az 59
2Ol A FHE A1 ES A dEEFe R~ d Berol A f-E
A2 E2g x3ech A B2 ZE5EA o tisto] Al 13 FU 8
GISAXSE a5k 3laL, A4 B 454 3 Bl A 1213l 314
A2 sk

A 4.

Az 19] Bwr(A) thalol Az 59 B (E)E AHEEhE AL
A2 8Fariz A A o] 10 k= WA o2 A/RAIA 2 HELES F O 2 E S
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2w & ste] BE FEPAE AU AV BE F5TA = Az 69
ErHEYNA FHE A 155 A AeEF o2 A i o A f-E ¥
A2 E5S FHIT A7 25 TG A tisto] Al 13 5L s

[271]
[272]
[273]

[274]
[275]
[276]

[277]
[278]
[279]

[280]
[281]

GISAXSE 335t oL, 24 E A4 TH Zo A Q1&d
e -& g]lsglo.

Bl q 1.,

A zd 19 R A) Al A xd 29 R (G)E ALeE AS

A2l akariz A Aol 1ol E3hiz WA o R AN A B HepEF e 2 2E g
Eru® st 5 ¥ FAE A8 A7 £5 35 8A = Alxd 29

Em) (Gl A Ul E A 1 ES5 7] AEpE e R e B
A 25 ZYGh Y BE 59
GISAXSE Fq3h g ok, W54 2 2 B BTl A e1Ea91ge] 84
sl 2hel5) ) gkt

Bl 1o 2,
Az 104 2] B (A) tAlol 4-2u| ZA | d W EF A H Y o] EE AE3F=

A& Alelabaris Ao 19 Eohs A o2 A Al 2
AEEF QR AHAS P 2 slo] BF FFAE Az 47 55
FERAE 27 45 A vg A o) Eol A frafE Al 185 ]
AEEF v dl Rwrol fle A2 8B5S et 4] 85
$% 74
=S5

Aol thale] A A o 13} FA 3} A GISAXSE 3 5}¢] o1}, 2
4 B oA &R 3 | 2l E 4] ekt

H] 2L 3,
Azl 104 2] B v o
Al sl A A e 1o Foh= WA Q&2 AiAA B AEEF oA
A

| S S
PR sto] 5 IFFAE Ao 7] E5 F5EAE 4] mdA
A

ko

z
z

Ao e velaH o) EE AL-g-5H= A
E]

o]
S A5 GISAXSE St ont, W54 R 254 B 2o
SES RRBEEE RS

:

7] Aol R rjale o] ZF At JHAIA R A2 E 55 T Al thE GPC
=4 A3E 817] 1 200 AElste] 71A18H T
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[Table 3]

[284]
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[286] [Table 4]

3.18
1.06

H] woj

4.42
0.97

1.72
0.53

1.83
0.45

2.15
0.63

! A} of

1.96
0.57

nm?’)

nm?)

*
*

q¥3 g4
ul 2] = (2]

[287] AlEd LAV =Y 549 37}
[288] A Ao = v o) o] 55 FF5 A E &5 2 2 Wl Al (fluorobezene)©l] 0.7
TRl YN TR XA Az ZH IS A2 HolH gl oF 5

|
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nm®] FAZ 23 FE(EY HA: 7FEXA R = 1.5cmx1.5cm)3FaL, Aol 4] <F
IA[ZE & QA2 A R Foll ThA] ©F 160°C 2] 25204 oF 1 A P%?_P &4
%24 (thermal annealing)3}o] #}7] ZHE 1S F A&} FAF 2ol oo
SEM(Scanning electron microscope) ©| 7| A & 3}t &= 3 U #] 62 A A4 1
W A] 4ol thsto] g SEM o] A| o]t} 5o O & L E 891 ¥ = nle) o)
Ao o] B FFEA o A5, ekl e o;,_ 7] g ¥ Ao
THA o E FAA AT ool thste] vlale] o] A9, A g v 7 R A

[289]
[290]
[291]

[292]
[293]
[294]

@kt ol & 501, 5 72, Wl ald 3¢l gk SEM A #to) i, o] 258 5 b <l
S A EA Fdes A 5 A

Ao 2. A7 28 549 H7}
AN 10 A Az E5 T FA ol thato] 7] Ao 13 &2 iAoz
EATE BN AT DA 27 ol o e 287l
sleht Solo Aele Ae) = 715 7] 2 g7o] of 455
713 2 g7] A S 7ol oF 60591 HMDS (hexamethyldisilazane) A 2] 2! 2] &2
=

\I

71kl A3tk = 8 WA 10E 77t 7] Al E-7bol 55, 455 Bl 6050
thstel 4 ¥l st el B gk SEM Ol H Aol B0 RARE V] S5
T HAT, 71AIe 3 S Fae) s o8 v 2 E Ak
A #9590y

Algd 3.

AA el 13 22
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[Table 5]
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[Fig. 2]
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[Fig. 6]




WO 2016/053009

6/17

PCT/KR2015/010332



/17

WO 2016/053009 PCT/KR2015/010332

[Fig. 8]

[Fig. 9]




8/17

WO 2016/053009 PCT/KR2015/010332

[Fig. 10]
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[Fig. 11]
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[Fig. 12]
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[Fig. 13]
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[Fig. 14]
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[Fig. 15]
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