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AA ... Annealing

BB ... 60°C overnight

CC ... Right-handed fiber

DD ... Left-handed fiber

EE ... Swollen star-shaped BCP

FF ... (1) Achiral fluorescent dye
GG ... (2) Annealing 680°C overnight
HH ... 1-Pyrenecarboxylic acid

II ... Oregon green 488

JJ ... Rhodamine B

(57) Abstract: The present application relates to a chiral supramolecular high-order structure based on co-assembly of a star-shaped
block copolymer and a chiral additive and post-treatment, and a manufacturing method thereof. A chiral supramolecular high-order
structure according to embodiments of the present application is formed through co-assembly of an achiral star-shaped block copolymer
and a chiral additive, wherein the achiral star-shaped block copolymer is capable of multiple hydrogen bonds with the chiral additive,
and can provide a unimolecular micelle environment linked by covalent bonds. Therefore, the chiral supramolecular high-order structure
of the present application has a remarkably high yield rate compared to a chiral molecular structure comprising a conventional linear

s
o
I3
)
Sy



WO 2025/033655 A | [I 1000000000 0 0O

EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG, KH,
KN, KP, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
MG, MK, MN, MU, MW, MX, MY, MZ, NA, NG, NL, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA,SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TI, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

84 AAF (=9 FA7)F ¢l &, 7l BE F7/79Y
A A g e B3 E £]319]): ARIPO (BW, CV, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), &k Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), %4 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

7

= A ZALH LA o) 9 (FoF A 21%2(3))
block copolymer, has a distinct helical direction of the supramolecular structure transferred from the molecular chirality, and has an
asymmetric factor level of 0.038, so that strong supramolecular chirality occurs ina wide wavelength range of ultraviolet to visible light.
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[113] wlo] A FAdol lojA, v b7l HFATE Y] AR FEEJDN A Y
7] Eejol At o} A - AL vk D}H@r’\o1F7 A8 =9 =8+ 9F 1:0.05
A ¢} 03, 9F 1:0.05 WA 2025, < 1:0.1 A 2F0.3, 3= o 1:0.1 W= 2F0.25
A 7 Aot ofo AgHE A g AT
[114] Ao A FEde) oA, ] nwkE £33 8- v 7] FFAE Hotet
L lkehE S oF 1 D o]k, 2 A o], i oF 1 WAl oF 10 Y B
yu = A g Yo, ool AlghE] A gF& = ATt
[115] ola}, #-2lol thato] AA o & o]-g3t] T A A o5 A stA| vk, 5tr] A
Alell = 29 o]l & 571 Hsto] dAlsh= A1 W, - o] W-&o] st A A
of o] A = A& olt}
SEERREREE
[116]  [AAld]
[117] 1. A48
[118] 1-1. A=
[119] = F 9 (Toluene)(99.5%), v & = = 1| EH(dichloromethane; DCM)(>99.5%), o-

HZ ol AREE HZnrlo] = (a-bromoisobutyryl bromide, BiBB)(98%), ¢}
Z(anisole)(99%), 2-FEl+= (W & o € #|:=)(2-butanone (methyl ethyl ketone))
(99.0%), -~ Tl W € 3 &0} 7| = (anhydrous dimethylformamide; anhydrous DMF)
(>99.8%), F+5~ 1-v| €l -2-3] & €] =(anhydrous 1-methyl-2-pyrrolidinone; anhydrous
NMP)(99.5%), N,N,N',N',N"-# e} vf| & ] of| &l &l E ] o} RI(N,N,N',N',N"-pentam
cthyldiethylene triamine; PMDETA)(99%), E ] &5 Q. 2 o} M| E 4k (trifluoroacetic
acid; TFA) (99.9%), Tl | & il ¥l 2 (diethyl ether) (+, 99.0%), Il ¥+ £-(ethanol)
(547, 99.5%), Zr 5 8F°] = ] = (calcium hydride; CaH,)(3Hd-8), 2 F Bl 7FH. )
o] E (sodium bicarbonate; NaHCO;) (99.7%), &1 H =-Alo] = 3-9-U] (aluminum
oxide powder) (24 3}, T4, ~325 W A]), | E 2}8} o] =53 P(tetrahydrofuran;
THF) (99.0%), } A & (99.5%), v} 14| % A 3| ©] & (magnesium sulfate, MgSO,
) (757, 99.5%), 1A &5 -2-(benzyl alcohol, BA) (-, 99.8%), U1 3| d o H =
(diphenyl ether; DPE) (99%), &A%} £ 2 2 X &(deuterated chloroform; CDCl;)
(99.96%), o} A E4Facetic acid) (99.7%), 2 Zt}7 B(thodamine B; RhB) (>95%)
= APk el Mo Tl sel 37k A AR0] ALEERL T D) RELALD-
(-)-mandelic acid; R-MA) (>99.0%) 2 L-(+)-%+2AHL-(+)-mandelic acid; S-MA)
(>99.0%)< =5 A A AT 2~ E 2](Tokyo Chemical Industry) ol A -9 5} A}
23k} 2 7' SF L2 5F 8 AR1(2,7-Difluorofluorescein)(Oregon Green™
488, 0G)2 M 5. 1] A #o] &1 E] ¥ (Thermo Fisher Scientific)oll A &3 o} 71 A
A gl ol /\}% }S’J‘\U}. p-Alol & 2 d) 22 E 2l (B-cyclodextrin; f-CD) (>97.0%, Sigma-
Aldrich)—o— 60°Coll Al 48 A 3F 5ot X g A28 F,120°Cel A 2 A[RE 5ot 55
Mo A 28] 7 8 2 o) 2 H 23} §EE A T 7F3R(D) H.& o] = (Copper (1)
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[120]
[121]
[122]

[123]
[124]

[125]

[126]

[127]

bromide; CuBr) (98%, Sigma-Aldrich)& o} Al E4loll A 2 A ZF & oF wnlket & o
Hpahar, o ghE B ol g ol 22 Al X staL, HF A o8 Aol A A X1
1z A 7}, 2~¥] dl(Styrene; St) (99.9%, Sigma-Aldrich) 2 tert-#+4 o} =2 | o]
E (tert-butyl acrylate; tBA) (98%, Sigma-Aldrich)+= A8 Aol 7+¢k slof] CaH, 2
Sl TCIOl A -9 ¢t 1-31] #)) W] 7} 2 &2 2H(1-Pyrenecarboxylic Acid; PCA
(>97.0%)E N ¥t= & A3 A4 3HE Fall AAlstalt.

1-2. M 5.9 PAA-b-PS9] $HA

1) B 3}¥ B-CD 7l A Al (brominated 3-CD initiator; Br-3-CD)<] 4

H A B-CD(2.5 mmol)E 7 NMP(40 mL)el] 351 3 ofo] 2~ w2~ & A}-8-5}of
Go8 0ocE YAAN AT 1, 3 A 7F FoF A3 A aHkSHE A BiBB(105
mmol)E & Nof] 3] H 7}0}033} BiBBE 3] 7tk 2, E3&E-& 0°Cell
A L AIRE S F7FE ket lvh, L 5, ZRE S A2 0 ® X E] vy F 24
AlZE Fot ] wHksGI T, Al H A5 = 8 9N(crude solution) & DCM O & Hrm gl

&, X3} NaHCO,; =8 9 7} o] 242 db A A 319t} 2 & YA ES 3 A
2 7] 5 ALEslo]l DCME A1 O, RS 23 Q80 A] A 20 A
SHEyE ok AZ=AA 58T

2) B2k Z2l(H E-FE o} 7 ¥ 7 o] E)(poly(tert-butyl acrylate; PtBA)2] 314

A A A A o A Br-p-CD( A2 7§ A Al), CuBr(Z:1l]), PMDETA(#] {F%),
tBA(X.3-1), @ MEK(& )& ¢4 &l AFsh3it). vh-g A ¥-<1 Br-p-CD, CuBr,
PMDETA, MEK % (BA9] & H]£-& 1:1:2:2000:10002 & F A et} 1 &, =%
55 1A 5o N, & H A (purge)dto] AR E A ASEATE 1 T, 91E-S H 58]
31 60°CE o o mj2rol @ikt 5 AR 59t 5 ¥ (polymerization) $-, 5
F& THsH7] Hste], &S LA vl A 7] ofo] 2= vl 2ol A wkE A WH b
gt 2 7)ol =EA T A E AN g oA EC R MG TS T4 &
U A”l & SHAA S E A AT L 5, 2/ e E e E(viv=1Dell A
A ATk o3 F HE Y& A2 A3 L8N A Z Y

3)HE G Y EE ol ™ gl o] B)-EF-E 2] 2= F =l (poly(tert-butyl
acrylate)-block-polystyrene; PtBA-b-PS) 2] 34

Az ¥ A% PBA 234, CuBr, PMDETA, 2~E| &l T o} & & & |
A2 A A Y 1 A7 B0 DA 7R (A ST uhe AR ol W
% P(BA W €] H5, CuBr, PMDETA, o}H 4, 2 St9] = H] &2 1:1:2:2000:1000
o2 HAAS AT L &, &S B 90°CE HAE 2 wj2rol Tt &
A AT 5, QA w2l M IEE& A 78t aL, ofo] 2w Aol A WA 7] Tt}
£, 7ol =EA N ZH T3 F }Oﬂv} *ﬁﬂ% AF= &S THFE 3
Astal, T4 Ry Eh s
(viv=1:Dell AA A o 3 5 &

4) R g Fd (ot Hh)-E5-E& 1

PAA-b-PS)<] 4
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[130]

[131]
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[133]
[134]

[135]

A E 5t HP%P?W TFAE A A3 A

T, 3 A4 ST & AFEte] DCME Al 7 8T 1%, DMFQ}
A S &3 A EQ PAADL-PSE A A HGITE npA vt =2 Ay

T LA dZ=A T

B A e Alx

-

RISMAS 5 28 S Baf 7|8 A% 2] Z23a 725 4
Hy 5

(o]

?_
b A 24 4]
v eHe-g AL

R

0 [‘UET

O
-

i 5% PAA-b-PS(2.5 mg) ¢} R/S-MAE 1 mLe| DMFel| -&-af &} L,
oM H 42 A Ft anksto] AA BHE 9] 2} R/S-MA Alol o] Fi-8F =4
3 &5 BASITH AA HHE 3] Ol MAS] =8 & 128 f-A| 383l oh
200 nm PTFE B & 5 HA| A AA g 3 A7} 78 = 4
7] 3ol 312 A X3 (drop casting) 3T o] o A, B E-S 60°Cell A 24 A gF
ojd & ste], 1 &t Sul 7k A A3 Fdslal A f B R FXIA L
=

_CPL- zle o}o] H g] L= /] ;q]
%E%k PAA-b-PS(2.5 mg)2} R/S-MAE 1 mL2| DMFol| £33t 1 5, AA

et MAS] & Bl &8 1228 FAstEA, EFE& Aol ] HA 48 A

WHESII T, 1 % 87| E A F A8 FAE A4S DMF(<100 uL)= &
st 2, PAA-b-PS 9} R/S- MA/] 3k golo) A7t AA HEE Tl ol off o
1-3}o] @l 7} 2 52 4H(1-Pyrenecarboxylic Acid; PCA)( A &), .|+ 19™
488(Oregon Green™ 488; OG) (4 94 1), @ Zt}7l B(rhodamine B; RhB) (4 4
A:)o 2 u &S 247 1:0.25,1:0.1 2 1:0.12 A8tk 15, A} o o] 3F
Wl & WA e fete], £3ES YAl A 5°C WA 10°C9] 2Ll A 24 A gE
Fot mukaldth, 71 5, 8918 200 nm PTFE FAF7] BE & o] 3}k a1 7] (e
A7}, fre, B *403)011 T ASHA Ex et AdE dE-S 60°Coll A 3F%
W Fot ojd i ate] §u7 A Sl 71E 2w al RV A HES 8
ez ] q_

2. 2%

2-1. A X% BCP 7|4} 7]
& T4 3}5 EFQE 5l
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5k Al {bo] o] X | -4 2218 (preferred handedness) & 24 = 712
A :rL}—ﬂaﬂﬂtq o] 7] A, &=k -2 R/IS-MA Q] 7] A< /] 3 A7 H
col AL v ] o M=, H| Ff A2 28 Jﬂroﬂoiﬁ‘—ﬂ‘ﬂ ]%L

[136]  2-2. "X BCPY 7|E H7HA & &

[137] ol s}, 'H 2 ¢F &34 (amphiphilic) Y- AH(unimolecular) & 2] (o} A H 42h-&5-
2] 2~ E] @l (poly(acrylic acid)-block-polystyrene; PAA-b-PS)-& 3/ 8= W7l tg
S Aol thsto] Al s] 7] gkt WA, B-CD S 21 7] 9] 8l o] =54 (hydroxyl) &
7] 7} o) 2~ 3} W (esterification)< = 8] H.E-(bromine)”| & ¥ 3F% o 21-Br-
B-CD | =22 7 A] Al (macroinitiator) 7} & Ad ¥ A o}, 24 2} & 2}7] & (Proton
nuclear magnetic resonance; 'H-NMR)-S- A}-8-3}¢] 8-CD2] 21 7 dlo] =52 7] 7}
N 2B 3} Hiz A S Akt A 582 p-CD AF FA At A ¥ WA
3} W el oFd 2ol A4 WA o] vl &8 s1edshe] 98% = Al4tE ATt 21-Br-B-CD
A2 NATAE @”9“3}04 , dd 2] Yx}-olF 2] Z F3(atom transfer radical

polymerization; ATRP) HF-5-& tBA 2 St W& A (monomer) & AF-8-3Fe] 423 515]
o, FAE EEIFF 3 7& Aold olF E5 ¥ AU Zd(tert-HE o} =2™
d o] E)-&-5-% 2] 22 E 9l (poly(tert-butyl acrylate)-block-polystyrene; PtBA-bh-PS)

7 AAE Aok v o 2 9] A PBA £S5 PIBAS B E-FE (tert-
buty)71 & B At 7hrdtaato] 2174 PAA E5 0= Assilvh 4] A
e Sl FAA HEY PAAD-PS ol 5 H5 TS H AT AL H AT A TH

ol bl 2 Bgsr] Yste], SFelol W3k A €] A A9 E 2 (Fourier transform
infrared spectrum; FTIR) 5748 &l F7F F1S FaAsk AT 7k a3 2500
e’ 7] 3600 cm' W 910] A2 ¥ & F R e A28 A417] 7 4w

RNes Gt w3k 72 B d 2 E# 3 9371 PBA-b-PSE| 1727 cm ol A
PAA-b-PS2] 1700 e’ © 2 i29] =11 o) Fo e ol el ¢ il & 7t 2

2 PBA 550 PAA 802 43408 AR F7HH0 A8 AT
g},

[138]  oll'tHE] 2350 (enantiopure) MA S "2 F.%F PAA-b-PS (M, pas = 100 kg'mol ', M,
bs = 190 kg-mol Yol £33k 22 th 2-87] 2ol v TH 42 4S F8f

Fol AL T AR 1k H33Hcomplexation)E 80| 817 &17] 9l8t], w-A &
= 9 R/S-MA F5Fol =& & 9382 3= DMFol| PAA-b-PS®} R/S-MAS &
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[139]

[140]
[141]

stA Tt AA HEE @9 9F R/S-MA Q] & Hl & 122 AA4sqitt 15, 44 d
2355 A3 A 7| 7 (atomic force microscopy; AFM)< AF-&36lo] oo H 2 GF
PAA-b-PS9} Bl 3t 7]} HE| S EA5 0 (229 a A o). 78 d&-A
nfo] A2 PAA-b-PS®} R/S-MA 9] 34| oA of ol TAIglol ¥ & st w2
Stk 1o, ARk vhol o] ot Ao o e 2 o] MAE AR F 305
nmol A 37 nmE Z7Elt}E Ao 28 d e 7 giv) ol gk A7) FAL EF
33 4k (dynamic light scattering; DLS) &4 2 53l 712 &A= =), o]+
A 8L4 2 o] 19.7 nmo A R-MAL] 49 26.9 nm =, S-MA2| %9 27.3 nm&
s UrEME}(Es«l WA o). 24 7IHe A2 e e 25 A
st7] witell, AFM 2 DLS S0l AF-&H A& [l Adejel sold Jej7t 2
ZF e A ]%‘EEHEZF%{E}L & are 8 oF gkt
A5 PAA-b-PS S} o HE] @ 501 MA Alo] o] Bl & A 2282 FTIR R ®
%= 3l o] £ (density functional theory; DFT) Al 4H& AF8-3Fo] 2ALE ST}
FTIR 2=¥ & 21 (% 4)o] 4], 8 5 %k BCPS] PAA B2 2 MA 504 72K 7]
A AE M= Zh2E 1700 em ' 2 1709 em ‘ol A FZE L 53], 7]
MEEL 5313} Al 1640 cm' WA 1740 em ' 9] B 9] dloll A o] 7o W=
o]

i

S

.u m[o 0

2 Bay)o] ] 13 A5 28 o] &A)8S Ve T B3 3438 cm'oll A 3423
cm'2 o] F3 =, MAL HE 'L’ﬂ”(methylemc) O-H ~Ef 3 Bro] 3t Tn 2
& o] Fo] B33} A] Bt 4] o] BS MA 2 'H 29 BCP] PAA &3
/\} Joll =4

1=

A5 A 5] 0T el A1 A 2l DTS AL 0
N Qe 7L e she] MA ¥A7F AA NEE w9l 2} @) [OH
.m@ﬁii1ﬂt%ﬂﬂ%ﬂﬁ¢ééﬂ% FeSA BT e
HOIFAT (5). o] FEAEL &9 $aAF NUAE bl on, o)
olelah Agel @Al oLl A 02 55 S eI o] Aahiz MASHPAA
55 Apolo] F FaAY FEA G| EABTHE BT FAE AT o
e 71e BRI A ol 1] 7] 0 2.0k BePR

:
fr

U

g o L

>
o
b
e %
IOE
N OO}T o
SR
Elo

1_4
[

o

N

!

N

ol 18
B

o\l
Al
_I>i
4

% PAA-b-PS 9} o HE] @ 550 MA7}
F,60°CoI A A ol del ol TE Y TS
Lol d® Algto] ol A48 F1 e ArbAlol A A
olatAl AgElof AN A WA A g T2}
17:‘(SEM) ol u] 1(E 62 a & b)= 71 H7HA MA

E’_%k :rL}_g] A"l kAl S nﬂz‘ﬂrg}yﬂ
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handed) A1 2% 125 Aoz ¥, SSMAZF 2EH AR BCPE &2 ¢
=7Fol A (left-handed) 2 7 E.oF 725 AT A7 25 H

2 UElth S 235 A&, ol & 7|E T 27t T LT F o d
S HE Ok BCP B E oA #2H 27 Z9 x99 x4 ol gh+=
ok 71 H7FA 7 ¢l 45, SEM 2 AFM o] 1] 2| o] A 2} 4 2)(lamellae) 2 -4

—_—

e o
) gz

(spher) 2 T4 ¥l £ Fe)7k bk, ) & SEME A-g 5kl A3 HE
A3k (279 a Db, ROl AR 7] 9] Al f R iz vhe A9 ME .o
Tz FAE ] i slo] YA AT A4 AVIFAFM)S AHSE F7H ¥

7}
4 A 47 th 2719 AE 8.9 Tl 2] hE A BY TER T
Ao} 9= oz e (£ 8)
[142] EHAE, 718 2324 A F B4 725 RIS-MAS -2 71 24 7 ]3] o}
B A 252 71 EA S e ol 257l &8l ¥ 547 R/IS-MAS| CD 29
EQE 7284479 ne Holol] s d et A4E v A5 YEleH (299
a), o| = MAQ] 71" Aol 7|Qlsl= A =759 7] H 338 (chiroptical) 4 &
YEbAT Z18 ), R/IS-MAE 1] 7|2 ' 2. oF BCP2} <4 $}(hybridization)A] 71
dojdyog %E% & Z2HE 32, 200 nm W] 500 nm&] 3} H 9] ol A
° CD M7} YESE T (2 99 b). o] 2] CD ¥H3-2 A
B TR 2E¥A 7] 2ol 711 7 9o, o] 7]
%‘f %‘iﬂxﬂ ] %E%k BCP= 9| 7|dA AL & Bl 7y 2WAF 729 2%
2} 71 Ad ol 711}, WA} 71 EAd 2 Elﬂt H] o] A 1 2H(g- 91 Ay (dissymmetry
factor; g-factor)E AR-&-8Fe] ATk o 2 H7hy gl ow, At 0.038 gkoll Eati )
(£10). 371 gk WI71E A" BCPoL 71d H7HAl o] &5 2H& & e A=
718 284 & 3 71" BCP| A7F 2ol A whEE ghe 5 7He
[143] SV R IS, MA A= HE29F BCPe} 538 A 31 DMFol| &3]
e, F 71 Fell Al A o d ¥ &9t & -3l (thermal decomposition)E 7 21
U= Alolth. 7] #8l A4S CD RE&- 9 AE R Ve o, a1 Lol A &8 4
(melt phase) /3ol 7] = itk o] A= AA RHE @9 9f MA S| & H|£9]
1:19 @ 0.0039] g-ANAL = -z e 252} 7| A& T e o] BEA Al
gl A, AASH A Te F & AN
mi-oll, MAS] ol Ad & 284 71EAd & AAdstr] o SHEekA] &gkt whet
A, BE AA TITEMA A9 544 Aekol
at7] flali A=, AA W ke = o] gheke] MATE E .8 skt

7he sk 5 =,

[144] Ly aiAdFe] 7 AA 5ol thd g £ dHel o8 EE = @A
w74 o] @ &= AFM Y= 3 9 (nanoindentation) & ARS8 Z£ASHITE. of 2 2
¥ 711 Derjaguin-Muller-Toporov(DMT) B2 -8 A}-&-35}o] L} =7 7] of] A A]
RO B EAE AR om A% 7E 2E8A AR/ Y 22 DMT &
5 # 2x(modulus) o] 7] A=, =119 a Z b91r ol Af Bk o] &ubakAl o

_1
“
Sdslis, EA urero g AEE DMT FLE5d] 29 B3

{

HojEth g4 e

Jl
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[145]
[146]

[147]
[148]

[149]

[150]
[151]

[152]
[153]

9 Y BCP &2 DMT 2H58 2 o X i= oju] 3+ 2] 7} 3 Whak
T2 41 DMT 5212~ 325 eI (Z 119 o). B4 ZEe 2~ 4L
A7) Yatel, 3-719] FAE 119 d WA Holl A =53, HE 5 Hg 7
W At A ¥ WE ] 2(elastic modulus; E)i= 8H7] 2] ()& AF&
APE Qo o] 7|4 S A = (load)oll A AEY Ao HAM e 7]&
A = 7F A (contact stiffness)S VEFH 1, A= H o) 2 =0 b
55 A= 4 (projected contact area; P,,,)S YEHITH A& g4 XEH 22 (E)
=371 A )¢ £l B #do] Qo of 7] A v, E v A ANE 2 kA
(indenter) 2] <Fo}<5- H|(Poisson's ratios)©] i, E, 2 E = Zh2b A5 2 Sbxle] ghAd
Rae 2ot}
[+ 1]

F= R

LN O
0.106 aAﬁﬂP%ﬂ%%ﬂﬁ%
g A = 74 % (hardness, H):= <=~ BCP 2 &
8.4x10° N-m20l| A 712 =82 A H 2 729 1.5x102 N-m2& & #| 3] Z7}38}
ALt ol e Ax= 71 HUMA| 9] FE 2ol o fr iy de el
s} 7l o] 71 Al A &4 sl 71 gtk A S A e st A Ve

[%] 3]

H Prnax
Ac
2-4. WA TR YA 712 Aol MiAYSE AT
AR H A " 27 of th &t

A ol dH st A T
TEHE 7] 98k, CD RES
12). H 2. %F PAA-b-PS®} S-MAE X =
g oAdY e T 250 nmE THOZ 3 555 o] % o ]% -3 (bisignate exciton-
type)2] ZE & I (cotton effect) 7} Y EFRTE. o] 218 CD A5, € ojd ¥ Fot
Sl Ao AR AL Fbe] o & X E =, A 8 AT A E A2l uheh
ghukal vkl ol vk o A} S 22 o] wA)EkS LRl opéal Al kol 4 Al ZFo.

S s
of thek ARk oA

5
ghahiz S A o] A5, 60°Col A 1 AL F<t
o

roh _l}n:

= = . =
2 Z7stel wheh, A7) olF AN E FH O ZE Gk oFS A W R 5 E
7HA 5 el €D A A7 A A el 2 E 7h @l CD ¥ A7 YA H A
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[154]

oo . H W = & & = . g B " oy N T
DE P AT TLEEET S T THET Dk oy e
RETPX Len T oF s o Mo Dot
= i e = ~y o 5 of (ry = ol
—_ EX 0 ] foxy 172 JEO ‘UI_L‘Ir —
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[157]
[158]

[159]
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25,712 2% el st 4L A= vF e o) H 45
B8 A RIS MAS) 35 29 Fol FEHE Y
o] [ FFE WA= § 7hA sl e uA E
&% 3 Al (homopolymers)(ell: 3 12] W& HE AFEsHAH, HE Y
O PAASHPS £ Afolo] shap 4 u] a2 Q13 Y Hel o] FA 2 215

ook
I

(03

2,

o

2>

A7 o] HAHAT (2219 d). LA E5 0] {9 o] 71E 284t
& 2 v A= G U olsfisty] fal, 3 10 2k vl o], PAA £
o] B-AeFe FU3EA T (100 kg:mol ), PS &-5-of] th &k B A& v}t H
PAA-b-PS °|% £5 &5 34 (diblock copolymer)E ¥4 3H3 T}, 53], 244 F
oqd@dor 5% 534 259 g-dA AHER]E PSS E59 R3] H|&o] F
74atol] whet g- A= HAadtE Ao eyt (2219 e 2 f). T3PS EE
of H-yl vl gol o] 71U 7HE 2, M E 2 =39 24 Ak ojd Y & 58
% Bl (morphology)(% 2181 b 2 )= & ol ¥ A gto] ] &2 A& 1o A Bae
Heef FAMe Ao Z e TH(E 169 a A ¢, =179 a Ul A] ¢, & 189 a Y]
Al ¢). ol & Aip= PS E59 3] v o] FrlshH G A o d ¥ ol =
Aot o m b H Aol mEetA] Kstal F9 oA o' 7 Qi £ o
A k= Als AAFET

] W E e, E R A o d o] ARz BEF PAAD-PS(el: 3E 19
AME D HRMAR FAE &2 534 9] 555 2430 g- QA 29 E

ol

m
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HE25mgmL 9] FEAA 7MY w2 FE WA 7| EAAE @ sleR
WERS T (E 22). 2.5 mgmL ! B} AV S s ol A - g0 ghel 7
st B BE el FEahd 540 71918 5 Ytk E 239 %A, 1.0 mg-mL"
o] s ol A HA HES FHE WA glol A B 25 Yo,
ZFuAt 71gA o] ofatthE A S & ¢ vk 8H, F5715.0 mgmL ' 7HA] 7}
gholl wpet 24 At ol d® T R PulE 8 At odE F A4 sl 2s
mg-mL ol A 2 P o {AM S BAATH(E 23° cHE179adiA ¢

- 7] = = bl BN = = Zl: H
H At
[160] [3£1]
AE M, paa(kg-mol™) | M, ps(kg-mol ) PS &5 g-%1 2}
M o] 3]
1 100 190 0.655 +0.038(S), -0.031(R)
2 100 250 0.714 +0.017 (R/S)
3 100 320 0.762 +0.01 (R/S)
4 100 0.005 (R/S)
[161] 2:6. 71 WA 2o BeE vy|E 5 FAke] 24 CPL W&
[162] CPL €4 slol B = A& A ztel7] fate], st v 7|2 F3 985 &

Zb, A A o2 1-3} o] dl 72 -2 AH(1-pyrenecarboxylic acid; PCA), 2.d <+ 1§
488(Oregon Green 488; OG), 2 Z U} 7 (Rhodamine; RhB)& H 2. %F PAA-b-PS$} R/
S-MAE X3l 718 234 35 g E4% 3, dojd™ 348 a3t

At} o1 714 PCA, OG, ¥ RhB= 747} A A, w54 gl A 33 g5 xe] o
g gt} ] R A BT 7 ERAL B BAsitE S5 53 o] 3l
th A7 5 & TR PAA E59 FAEY Fe e S B3 35 2H TA
oﬂ a7 o7 Fosty] 98 5o ]u} PAA-b-PS/MA, 95 #2}, 2 47] 94
£ PAA-b-PS/MAC] &3tate] A H stol Byl = FE 9 FTIR A¥E ] H-4]

)
& [O—H .01 A2 S =3 **75?} o AE A5 AT (X 24
Al o). FTIR ¥ Eg 2 72 R d 7] 3l sfo| =54 7] o vhd g 57 4l
zo| gadtolg, g R £dS Hol 71, ol=, dRY tE 54V, MA 2
PAA 55 3Fo| A% Juat-go] dA S-S vhebdth

[163]  PCA WAF &34 stolHe| = AF oA, F 2 E S 9F 360 nm R <F
410 nmol] ¢ M% Ao FEE 9 A5 UEblt (2 259 a). U &2 9He]
A= dpol Al A eke] wogt Mol sjgshd, t] X1 ¥ A= FAETE R e 2
7d (stacking) T & 2 F FE LGS Fal frEE PCA A &5 dE el 7]

off &
=
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Qlst 4= it} E3],CD AHE & 330 nm WA 800 nmel] o] 2= H-& 94 ¥ 9
o 5| F=&lgt CD ¥ A& VeI o] A= 47| E1H F e S48 d
x18ch =3 CD A9 EH L AL A CDHFES By =, ol 3 XY
Aol A&
]

[164]

H ATEA o] A} 71 A of) o gk Aol T} S 22 T E-E 430 nmell A
Al g-91 2= 2.6x10°7HF 1= Aot} (2 269 a). OG ¥-417} dlol Bl = &
o E¢E RS v, 0G LA ] gt A ool 7]¢15h= &= Wl =1= 2F 470 nm
oA AZE YT} (=259 b). RhB7} 34 stol vz "B o] AL g+ Ao
2 olaf A Eh= S5 ¥ A7} 565 nmoll A T E T (2 259 o). W= Fshe
OG-Z % % RhB-E 3 A& Bl A Vet ths 42 F53%k st} o] A&
AR} Aolel] AR 4= Q= ol WA = E MAT 7hsAd o] = B A S
kol ol af uj /fE = S H ol 7|18 0G-53 2 RhB-53 slo|H = HE
2o thek CD AH E 2 Zb7ke] Fa Wit mpel JH ¥ A& o|n| X 54
CD A 35 Yeblt) H o) g-91 A= 0G-5F 2 RhB-5§ stolH g = dEof o
slo] 2471 7.0x10° 2 3.0x10201 A} (2269 b R ¢). D o] T A o] gl
- CD B39 Aol A ¢k o= Qlzo] g AR o] 7|84 Aol wrAlshA] ¢
o Holl frofdllof gttt o] Avp= FAET JEAE disS BT 1
A

71gd A5 TRl 1A o] FolEH & §la-g vERITE Al & of d o] o3
FEd 35 2y 3AS T A8 P2 7| EE2 vy g 98 AR T
A& Adstr] Aal EgAolnh AnA o7 o]efdh YA AHLE TFE Y
TAE T 71EA o T E AR FAR ATH R ALHA S JF e
teoz, By zls2 tofst d8E B3ehe slolBel= HE 9 CPL W
S 2AEF T PCA ¥4 5 B33t slol B el = H 52 °F 450 nmE T4 2

2 A CPL &S YEFAT (2279 a). 3+, OG 2 RhB A& 538 5}

olvg)|= HE& 27} oF 550 nm 2 625 nmol| A A 2 A A CPL WS e}
Wtk (E 279 b 2 ¢). CPL W9 &3 -& 718 234 29| 7] steh4] &
ek b A X gko), A (4)E ARS-SHe] AlARE kg b of 3 91 A (luminescence

T
T A G2

=

dissymmetry factor; g,,,) = CPLS] F 7] & A &=3}sl+= ¢
S}, A7) 2ol A, 12 f<=3ol A CPL(left-handed CPL) 2| 74 =& Y ERN AL, I,
< 2 E7ol A CPL(right-handed CPL)9] %% & Y EFAT =545, PCA, OG,
R RhB A4S £818h= CPL &4 stol B 2l = 52 2424 0.11, 0.03, & 0.099]
Hold g #b= HEFATH(Z 279 d WA D). T3 Sto| B = HE5& &7 ¢

& FEol vl &l PCA, OG,  RhBll thall 22} 29.2%, 16%, 3 12.4% ] U &
QY #& YEllL ¢ d i HEo M= 5FH ol o ¢ 9 A (aggregation-caused
quenching; ACQ) &2 &l o d & F wEo] &3] AdHAY 18y, T
Y& S8 A E stolr = AE A=, PAA E5 3 95 A (He] s A
gol B2 g g 2g E HA WS vkl ato] w4 052 ACQ a9 E ¢3)
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AvA o7 olelg Axtiz M. % BCP,R/S-MA, ¥ B 7| & A& Faje] 234}
Jlg a5 2o @A CPL 4 7158 B Wrkofyet anA) el w2
g 58S et S dFeth w0l A E FAATSE T FE £
# Aol Folgh = Q= 28715 2= A9, o] HEfo] kst 5= &2 <l
=ote], CPL & flafl AR v7|E AR 245 592 5 3es BT
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SEM o] 1| #| = 23 A& el = 2 A AR B e d4E
HolFEh (2289 aZ bR 2299 a® b). o]+= = #2171 1= H 2% BCP

} R/IS-MAQ] 5 £2HE Bl 58 284 29 dAg) T 289 acl A
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Aol =AU (=308 aRb), F5H T3 AR A ojd Y Fo
=¥ RS BCP/S-MAS] 24 FEf e} FAFSHE (&2 159 a A ¢). o] H &

ML EREE RS EL RS ERRE RS R
7h BTk A AAR o 3 el R A A& o] o] 54T 712 2 A
T-29] X1 3}E el sk, PAA 553 RhB ¥4} 1Fe] A& 2h-g-of) 7] 1%kt
[3£2]
N EA FEA SES Lium QY (%)
71 H7HA Achiral poly(1,4-butad 2.3%x102 - H] 1l o)
iene)-b-poly(ethylene o
xide) (PBd-b-PEO) + L.
/D-tartaric acid + PCA
71g 3 FAF Y% | Chiral polymer nanofiber 2.5%102 - H| 3l o]
A (@-Id F5) + 5-(dimethylamino)-N-
(prop-2-yn-1-yl)napht
halene-1-sulfonamide
71g o] 4 Chiral polyisocyanide-bas ~3x10? - H] 1l o]
Alof}o] = ed supramolecular polyme
r + achiral fluorescent dyes
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71 H7HA 1) PBd-b-PEO + D-/L 1) 1.0x107 | 1) 28% | B] 1lq]]
-dibenzoyl TA + PCA 2)3.0x10% | 2)-
2) PBd-b-PEO + R/S-MA +

9-anthracenecarboxylic acid

71d B85 F53A Polystyrene- 0.8x1072 - H| 2l o]

b-poly(L-lactide) + s

ix-carboxylategroup
modified hexathio

benzene compound

7| a1 52} Chiral binaphthyl polymer + | 5.6x10> | 38.8% | H| L]
pyrene-naphthalimide dye
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ber + R/S-camphorsulfonic

acid + tetraphenylethylene
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712k A7) Stat-like PAA-b-PS + R D011 [1)292%| A A] 4l
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3)0.09  [3)12.4%

[169] 27 HZHAFlo)E YA A 7wk AH 3 w3 A2 A=
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] 23 S FEHH] = 1:1)0l] HIFStaL A2l A 2 A F2t A H 3T
ATh (AA DA of vhdlslke] = 4= 1] = 1:2).
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A HrstA AN F AH =& 7ol SaA 7
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