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D BAIZIEe] AR QlE) Akl H&abr] 9l A dEol 87EA Uk olHe A{HEe UYE=
Q1 EEjoln=9f 2)/d#?] cyclodextrin(CD)S &-8-3F XHEA A3 5L A3s] fI8le, BieH=
ARS-E= Thololla} F3F AAAQl FelopdAl, 1ela Ejolu|=et CDote] &3S File], EHEA ] FAS
A =85t ZF &3 CDE &£381aL dimethyl sulfoxide(DMSO)ol| 8-3A1A Aojz] goe] FTIR A EY EAle
E3) CDE & 3lo|==24]7](-0H)9] EAE 213k 3100-3600 cm™'e] B WE=9} 1150 cm! $2¢ CD 5H#2
C-0-C % C-09] 2% F =g I 5 Uk B3h 'H NMR ZHER §418 o]83le], BE & AJofA
CD¢] chemical shifts &}elste] ZHEA ] G445 gld = ATt

Abstract: Due to the development of communication technology, a low dielectric film for application to the industry is
required. In order to study the formation and properties of inclusion complexes using representative polyimide exhibiting
such low dielectric properties and cyclodextrin (CD) as a ring component, through mixing diamine used as a monomer
for polyimide, polyamic acid as a polymerization precursor, and polyimide was attempted. In order to research the for-
mation and properties of inclusion complex using CD as ring components, an inclusion complex was formed by mixing
diamine used as a monomer for polyimide, polyamic acid as a polymerization precursor, and polyimide. Through FTIR
spectrum analysis of the solution obtained by mixing each component and CD and dissolving it in dimethyl sulfoxide
(DMSO), it was possible to confirm the wide band of 3100 to 3600 cm™ due to the presence of many hydroxyl groups
(-OH) in CD, and the stretchable vibration band of CD specific C-O-C and C-O around 1150 cm™. In addition, using 'H
NMR spectrum analysis, the inclusion complex formation could be confirmed by the chemical shift of CD in all solutions.

Keywords: polyimide, cyclodextrin, inclusion complex, host-guest interaction, supramolecular chemistry.
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271 (donor)2F HAR=8-A (acceptor) 7+2] 733t
SARgol oa) FAEH, ole A AR 7] %
slelal, W= 5A4S S7PIA AHH R FRTE Bole
ko2 Agsita deA Utk webA, EEjoln=
FHAES 5] Sg dA+e =2 CTC F4S JAsHA,
FEA} YF 25 F3(free volume)E ST+ A
FHO=E FlgE o] gt} ol =9, bulkydt X|$7] =910
East 72 AA P HIAY F2E Zhe B AR
o ol tiEA ] HIWoltt ol g 723 AAle &
A 7 TGS BTN AR T EEE B0 2N, DS}
Do) 74 B F=E o Urh

g, ol gk Fejolv|=o] E|Y A EUE ArEel
oF 108 AHEH A=Fo] gt} 7] 22 A crown-ether=
o =9 A ol FFS FA doWAME, CTC
FAE Al & AekE freske 837} Barwo] gt
ZZolli= crown-ether?} FAFSH 22218 +2AIQ] cyclodextrin
(CDys Z&jolr|=ol] Ejate] A5 7idstle Ae=
Hyey ok R 2, Eeo|n| =8} CDE £¢ste &
LE0 7 AxFPE dolle F880] T7HRIthe A RIE &
A g

i, o2k AgEolA ARESH CDe AtiE & ot 7t
obd B-CDE ARE-EIAL Ut} 1 o]f-2+& p-CD7F o CD
3} Hlasle] Ao g x19vdo] Bl 4438 vER L,
AH o= 75t 7HsE grol A”sithe gxlol 7l
ot 18y o~ 2 -CDE &85 Zg]oln| =9l X
HE3HA inclusion complex(IC) /ol tigh A= ofF 1
g wph Eath

mEbA] 2 Ao e 71E] FE AREE -CDERF of
e}, JiH ez A7t F59Y o-CD ¥ -CDE =33
cyclodextrin A|E 2] F+Z25 Eglo|v|=9] =ste], EH
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Figure 1. Schematic illustration of this research paper.
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3 4 7R o FE2E AAIR R EAstaat 8t
Atk ol& fI8l tholoprl, Ejotuil, ¥ Eeo|n =4} T}
&gk CDoFe] &3S Fall M= 28R THEIA 34
ARE gRIekL, 2 P25 &Nt B Al vl =
A& E23s1e] Figure 19 YERARITE CD7F &0l &2 &
s 7= S-S AEste], B AFolr e THETA
P 2 A 7S 913 Sl EA DMSOE ARE-skaith.
°]= DMSO $H4llM 3} 1e] o] BF 2 &al =,
inclusion complex”} P& 02 FAFTh= 7|E F31 19
7]ukek Zlo|t} 192 o128, DMSO §AJollre] E3Ex} 1
2HEY IHE A A E 2 Ao 2N, 7 A ellA €]
FRETA 72 B FSAE 2ol g staat s

4

B, oo}l © Z= 44 oxydianiline(ODA, >98.0%)} 2]
A0 2 A3 a-cyclodextrin(a-CD, >98.0%), S-cyclodextrin
(A-CD, >98.0%), y-cyclodextrin(-CD, >99.0%)Z TCI(Japan)©l
A fsie] ARSSISITE AFEES- 4,.4'(Hexafluoroisopropylidene)
diphthalic anhydride(6FDA, 99%)E Changzhou Sunlight
Pharmaceutical(China)ol| 4] ufjsle] ARg-sl e, 7 RS
@AY EZFjeln= S AHEE &= dimethyl
sulfoxide(DMSO, 99.5%)Z-, imidizationS- 13l pyridine(99.5%)
< Daejung(Korea)oll X Frljate] AR&-atGitt. Ea]ol4he]
=3 824 N,N-dimethylacetamide(DMAc, 99%)5 AH:-
TR, o|v| =312 913l acetic anhydride(99%)E, '"H NMR
S 913 a2 DMSO-dy(99.5 atom% D)2 Sigma-Aldrich
(USAYIAM Frfsto] AR&-skitt,

BE Aok Ho] A glo] o] &= 3]t

7171 & M. Fx29 &2l 'H NMR(Bruker advance
500 MHz spectrometer, Billerica, MA, USA)S- ©]-8-3}] Al
E2 A29)4 DMSO-d,&vllell 838IA1A 435Ik FTIR
spectrometer(Bruker Alpha-PyS AMg-3lo] 14151t} 2EA}e]
A 542 R AE717F 43 A 53 A2 ke
(GPC) (Agilent 1260 Infinity IT) FX& AM&-312L 50 T2 =
719141 0.8 mL/min®] £%E2 DMACE ©]&-sto] Z43I3t).
Aol AR2E deionized water(DI wateryi= water purification
system(ELGA, Lane End, UK)S ©|-83l] HHHYS T3l A}
&3l

g4 4 Solution EH|. ODA2} ODA Solution FH]:
44%oxydianiline(ODA(1)E 2] A& £ 2 TF<S 9
3l oA & BeE s wAlgh HEE Ffste] ARE-3}
Atk E43H1) (10 mg, 0.05 mmol)g 2 mL vialel DMSO-d
(1 mL)e} E5tsto] A2ollM of 587 2592 7IslFe]
3k ODA solution(2yS ZA|st3 ).

ODA(1): 'H NMR(500 MHz, r.t., DMSO-d;) &, 6.65-6.62
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e o
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(a) n : 6 (a-cyclodextrin; a-CD)
n: 7 (B-cyclodextrin; -CD)
n : 8 (y-cyclodextrin; y-CD)
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o 7Y
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(c) 4
S o,
(o] (o] ¥ ot o o
[ jﬁu,/A\,,’i‘( i N\ F v on ) )- /A\ A _{.- \! Ve
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Scheme 1. Preparation of inclusion complex using CD with ODA: (a) PAA; (b) and PI (c).

(4H, Ar-H in ODA, m), 6.54-6.51(4H, Ar-H in ODA, m), 4.77
(4H, -NH, in ODA, s).

ODA2} CDE &&!8t IC M= Scheme 1(a)°l] HAIE AAH,
20mL vialell (1) (1.0 g, 5.00 mmol)®} -CD(1.0 g, 1.03 mmol)
Y DMSO(10 mLYE £w|Z ARESlo] A 2ofa] oF s&
22918 71T B Solo] BF FRsp) gele
, Al Lol A overmght_fi—_' WHES Z18YEtSn), ke S-S
o] 247200 mLYl| ol IHA &, I8 45 53, 2L
FES 3)FgataL, g2l 60 T, overnight® = 7133}
ODA a-IC(3)E &3t} ODA BIC (4)2} ODA y-IC(5)] 73
Sl FAT FPo Asle] FEar.

ODA -IC(3): 'H NMR(500 MHz, rt, DMSO-d,) & 6.65-
6.62(4H, Ar-H in ODA, m), 6.54-6.51(4H, Ar-H in ODA, m),
477(4H, -NH, in ODA, s).

ODA BIC4): 'H NMR(500 MHz, rt., DMSO-d;) &; 6.65-
6.62(4H, Ar-H in ODA, m), 6.54-6.51(4H, Ar-H in ODA, m),
4.77(4H, -NH, in ODA, s).

ODA »IC(5): 'H NMR(500 MHz, rt, DMSO-d)) &, 6.65-
6.62(4H, ArH in ODA, m), 6.54-6.51(4H, ArH in ODA, m),
477(4H, -NH, in ODA, s).

ODAR} CDE &gfst IC Solution &=H|: 2 mL vialell (1)
(10 mg, 0.05 mmol)¢} a-CD(10 mg, 0.01 mmol)<- % 32 DMSO-
ds (1 mL)9} E3ste] A-eollA of 587F 2595 71850

-101' ™ rul

Zan, 4504 A25, 2026\

Fr 3 IC solution(6-8)y2 ZA| ST}

ODA o-IC solution(6): '"H NMR(500 MHz, rt., DMSO-d;)
Oy 6.65-6.62(4H, Ar-H in ODA, m), 6.54-6.51(4H, Ar-H in ODA,
m), 5.51-5.50(6H, CD-OH(2-position-OH), d), 5.44-5.43(6H,
CD-OH(3-position-OH), d), 4.82-4.81(6H, CD-H(1-position-H), d),
4.76(4H, -NH, in ODA, s), 4484.45(6H, CD-OH(6-position-OH),
t), 3.81-3.77(6H, CD-H(3-position-H), m), 3.71-3.58(18H, CD-
CH,(6-position-H), CD-CH(5-position-H), m), 3.42-3.38 (6H,
CD-CH(4-position-H), t), 3.31-3.27(6H, CD-CH(2-position-H), m).

ODA p-IC solution(7): 'H NMR(500 MHz, r.t., DMSO-d;)
oy 6.65-6.62(4H, Ar-H in ODA, m), 6.54-6.51(4H, Ar-H in
ODA, m), 5.71-5.70(7H, CD-OH(2-position-OH), d), 5.67-5.66
(7H, CD-OH(3-position-OH), d), 4.85-4.84(7H, CD-H(1-
position-H), d), 4.78(4H, -NH, in ODA, s), 4.44-442(7H, CD-
OH(6-position-OH), t), 3.70-3.61(21H, CD-CH,(6-position-H),
CD-CH(3-position-H), m), 3.59-3.56(7H, CD-CH(5-position-
H), m), 3.38-3.35(7H, CD-CH(4-position-H), t), 3.32-3.30(7H,
CD-CH(2-position-H), m).

ODA y-IC solution(8): 'H NMR(500 MHz, r.t, DMSO-
ds) o 6.65-6.62(4H, Ar-H in ODA, m), 6.54-6.51(4H, Ar-H
in ODA, m), 5.76-5.75(8H, CD-OH(2-position-OH), d), 5.73-
5.72(8H, CD-OH(3-position-OH), d), 4.90(8H, CD-H(1-position-
H), d), 4.76(4H, -NH, in ODA, s), 4.52-4.49(8H, CD-OH(6-
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position-OH), t), 3.65-3.59(24H, CD-CH,(6-position-H), CD-
CH(3-position-H), m), 3.57-3.53(8H, CD-CH (5-position-H), m),
3.38-3.35(8H, CD-CH(4-position-H), t), 3.35-3.31(8H, CD-CH
(2-position-H), m).

ODA-6FDA PAA E&t1} Solution ZH|: Scheme 2(a)°ll A,
125 mL viall ODA(6.00 g, 30.0 mmol)$} 6FDA(13.33 g,
30.0 mmol)E &332 DMSO(100 mL)E &vj 2 ARg-&o]
220lM overnighto 2 552 183199t} Wk g-olof] acetic
anhydride(8.51 mL, 90.0 mmol)$} pyridine(7.25 mL, 90.0 mmol)
= BolFaL, 70 TollA 2447k whg-0 = olm| =315 ZIs)s}
Atk WS- gole o] L4800 mL)ol| FHS M3t W
WS Fgsto] Alxe Wit 28 S S, Lozl

Gsto] A2oA o 57k 239t E& Tl £
ODA-6FDA PAA solution(10)S ZA| 54t}

ODA-6FDA PAA(9): 'H NMR(500 MHz, r.t., DMSO-dj)
oy 12.42-10.85(1H, -COOH, s), 10.58-10.38(1H, -CONH-, m),
8.20-6.69(14H, Ar-H).

PAAR} CDE £8!8t IC =X: Scheme 1(b)ell A1 A
A9, 20 mL vial*l (9) (1.0 g2} a-CD(1.0 g, 1.028 mmol)}
Y DMSO(10 mL)E &2 ARE-3lo] A-2ofA] oF 587}
Z259E 7RI £ §o] Y FHsh el +,
A4 overnight®Z WRES FdY3ISct Hkg- g4 &
°] 2200 mL)ell ¥k &2 ©o] 242200 mL)= 7}
gy # S S8l LTS Bgekal, e el 60 T,
overnight® 2 7AZ38}e] PAA a-IC(11)2 LAUT $19} L3
HPHO 2 PAA SIC(12)2}F PAA »-IC(13)Z AUTH

PAA a-IC(11): 'H NMR(500 MHz, rt., DMSO-d;) & 12.64
-10.81(2H, -COOH, s), 10.57-10.37(2H, -CONH-, m), 8.20-
6.69(14H, Ar-H), 5.46(12H, CD-OH(2,3-position-OH), s), 4.81
(6H, CD-H(1-position-H), d), 4.48(6H, CD-OH(6-position-OH),
s), 3.81-3.08(36H, CD-H(2,3,4 and 5 position-H)).

PAA B1C(12): 'H NMR(500 MHz, rt., DMSO-d;) & 12.62-
10.79(2H, -COOH, s), 10.57-10.37(2H, -CONH-, m), 8.20-
6.69(14H, Ar-H), 5.68(14H, CD-OH(2,3-position-OH), s), 4.85
(7H, CD-H(1-position-H), d), 4.43(7H, CD-OH(6-position-OH),
s), 3.67-3.08(42H, CD-H(2,3,4 and 5 position-H)).

PAA yIC(13): 'H NMR(500 MHz, rt., DMSO-d;) &y 12.73-
10.752H, -COOH, s), 10.57-10.37(2H, -CONH-, m), 8.20-6.69
(14H, Ar-H), 5.73(16H, CD-OH(2,3-position-OH), s), 4.90(8H,
CD-H(1-position-H), d), 4.50(8H, CD-OH(6-position-OH), s),
3.65-3.08(48H, CD-H(2,3,4 and 5 position-H)).

PAA2} CDE &&8t IC Solution EH|: 2 mL vialell (9)
(10mg, 0.05 mmol)2} a-CD(10 mg, 0.01 mmol)S ¥ DMSO-
dy(1 mL)eF E5tstod A2ollx o 5E7F 25ukeh A& 7l

% Zelo)
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o] £33} IC solution(14-16)S %A 31T}

PAA a-IC solution(14): '"H NMR(500 MHz, r.t., DMSO-d;)
Sy 12.67-11.26(1H, -COOH, s), 10.58-10.37(1H, -CONH-, m),
8.18-6.69(14H, Ar-H), 5.49-5.44(12H, CD-OH(2,3-position-
OH), d), 4.81(6H, CD-H(1-position-H), d), 4.46(6H, CD-OH (6-
position-OH), s), 3.80-3.28(36H, CD-H(2,3,4 and 5 position-H)).

PAA B-IC solution(15): 'H NMR(500 MHz, r.t., DMSO-d;)
i 12.75-10.76(2H, -COOH, s), 10.58-10.38 2H, -CONH-, m),
8.20-6.69(14H, Ar-H), 5.68(14H, CD-OH(2, 3-position-OH), s),
4.85-4.84(7H, CD-H(1-position-H), d), 4.43(7H, CD-OH (6-
position-OH), s), 3.69-3.30(42H, CD-H(2,3,4 and 5 position-H)).

PAA »-IC solution(16): 'H NMR(500 MHz, r.t., DMSO-dy) dy
12.82-10.81(2H, -COOH, s), 10.58-10.37(1H, -CONH-, m),
8.18-6.68(14H, Ar-H), 5.74(16H, CD-OH(23-position-OH), s),
4.90-4.89(8H, CD-H(1-position-H), d), 4.50(8H, CD-OH(6-
position-OH), s), 3.66-3.31(48H, CD-H(2,3,4 and 5 position-H)).

Pl Z&tat Solution2] ZH[: 70 mL vialoll ODA(6.00 g, 30.0
mmol)¢} 6FDA(13.32 g, 30.0 mmol)Z E¢3t3. DMSO
(100 mLYE 872 AMg-3lo] A-200A] overnight® 2 Z3-
218y 3Tk, w3 -g-Moll acetic anhydride(8.51 mL, 90 mmol)2}
pyridine(7.25 mL, 90 mmol)S Y542, 70 C, 24A]7F k-
o= om=sls ST Bk S92 ©o]247(1,000 mL)
o g H&Ystar AlFS Mgaiint. e AHS B9,
dof7l IPF-2 FFLEAA 60 C, overnight® 2 7AZ3}
ODA-6FDA PI(17)5 At} 4o (17) (10 mg)yS 2 mL
vialoll DMSO-dg(1 mL)®F Egate] A-2ofA] oF 3027+ =
Sk} S 71siFo] 3 ODA-6FDA PI solution(18)2-
E =

ODA-6FDA PI(17): '"H NMR(500 MHz, r.t., DMSO-dj)
8.20-8.19(2H, Ar-H in 6FDA, d), 7.98-7.96(2H, Ar-H in 6FDA,
d), 7.77(2H, Ar-H in 6FDA, s), 7.52-7.50(4H, Ar-H in ODA,
d), 7.26-7.24(4H, Ar-H in ODA, d).

P2} CDE &8st IC =H|: Scheme 1(c)oll A A,
20 mL vialell (17) (1.0 g)& ¥ 32 DMSO(10 mL)E §vi=
ARSI Ao oF 3087 23wl 9L TklFIT &
Ho] BF F3hA &8l® ¥, o-CD(1.0 g, 1.028 mmol)E
A7k, A4 overnight® 2 WHHS- X351} WE-S-
oo go]42200 mL)E I3} e 4GS T, 1
S 3438, B4 60 C, overnight® 2 71335}
Pl a-IC(19)S AAUT} 99} LS WHOZ | Pl f-IC(20)<}
PI y-ICQDHE 53159

PI o-IC(19): 'H NMR(500 MHz, rt., DMSO-d;) & 820-8.19
(2H, Ar-H in 6FDA, d), 7.98(2H, Ar-H in 6FDA, d), 7.78 (2H,
Ar-H in 6FDA, s), 7.52-7.50(4H, Ar-H in ODA, d), 7.26-7.25
(4H, Ar-H in ODA, d), 5.49-5.45(12H, CD-OH(2, 3-position-
OH), s), 4.82(6H, CD-H(1-position-H), d), 4.48(6H, CD-OH(6-

Polym. Korea, Vol. 50, No. 2, 2026
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position-OH), s), 3.80-3.09(36H, CD-H(2,3,4 and 5 position-H)).

PI -1C(20): 'H NMR(500 MHz, r.t., DMSO-d;) dy 8.20-
8.18(2H, Ar-H in 6FDA, d), 7.97(2H, Ar-H in 6FDA, d), 7.77
(2H, Ar-H in 6FDA, s), 7.51-7.49(4H, Ar-H in ODA, d), 7.26-
7.24(4H, Ar-H in ODA, d), 5.68(14H, CD-OH(2,3-position-
OH), s), 4.85-4.84(7H, CD-H(1-position-H), d), 4.42(7H, CD-
OH(6-position-OH), s), 3.70-3.09(42H, CD-H(2,3,4 and 5
position-H)).

PI y-IC(21): 'H NMR(500 MHz, r.t., DMSO-d,) Jy 8.20-
8.18(2H, Ar-H in 6FDA, d), 7.97-7.96(2H, Ar-H in 6FDA, d),
7.77(2H, Ar-H in 6FDA, s), 7.51-7.50(4H, Ar-H in ODA, d),
7.26-7.24(4H, Ar-H in ODA, d), 5.73(16H, CD-OH(2,3-posi-
tion-OH), s), 4.90(8H, CD-H(1-position-H), d), 4.50(8H, CD-
OH (6-position-OH), s), 3.65-3.09(48H, CD-H(2,3,4 and 5
position-H)).

PI2} CDE Z&8t IC Solution =H|: 2 mL vialoll (17)
(10 mg, 0.05 mmol)Z ¥ DMSO-dy(1 mL)$} E3tsle] 4

Table 1. Sample Information of This Paper

. 3]}\6]:‘?‘__ .

S04 - Ags - 9B

2ol oF 3087 2879} AL Tlalro] T gL A
Z3}aL, a-CD(10 mg, 0.01 mmol)E Z7Isled Tl oF 557+
%2592 7sFo] £H3 IC solution(22-24y8 ZA| 53t}

PI o-IC solution(22): 'H NMR(500 MHz, r.t., DMSO-d;) 6y
8.19-8.18(2H, Ar-H in 6FDA, d), 7.97-7.96(2H, Ar-H in 6FDA,
d), 7.76(2H, Ar-H in 6FDA, s), 7.51-7.49(4H, Ar-H in ODA,
d), 7.26-7.23(4H, Ar-H in ODA, d), 5.51-5.43(12H, CD-OH(2,3-
position-OH), d), 4.81(6H, CD-H(1-position-H), d), 4.46(6H, CD-
OH(6-position-OH), s), 3.80-3.28(36H, CD-H (2,3,4 and 5
position-H)).

PI B-IC solution(23): '"H NMR(500 MHz, r.t., DMSO-d;) &y
8.19-8.18(2H, Ar-H in 6FDA, d), 7.97-7.96(2H, Ar-H in 6FDA,
d), 7.76(2H, Ar-H in 6FDA, s), 7.51-7.49(4H, Ar-H in ODA, d),
7.26-7.23(4H, Ar-H in ODA, d), 5.70-5.66(14H, CD-OH(2, 3-
position-OH), d), 4.84(7H, CD-H(1-position-H), d), 4.43(7H,
CD-OH(6-position-OH), s), 3.69-3.30(42H, CD-H (2,3,4 and 5
position-H)).

Entry Sample Name Sample Abbreviation Sample state
1 4,4'-Oxydianiline ODA (1) Solid
2 4,4'-Oxydianiline solution ODA solution (2) Solution
3 ODA + a-CD ODA o-IC (3) Solid
4 ODA + B-CD ODA B-IC (4) Solid
5 ODA + y-CD ODA v-IC (5) Solid
6 ODA + a-CD solution ODA a-IC solution (6) Solution
7 ODA + B-CD solution ODA B-IC solution (7) Solution
8 ODA + y-CD solution ODA y-IC solution (8) Solution
9 ODA-6FDA PAA PAA (9) Solid
10 ODA-6FDA PAA solution PAA solution (10) Solution
11 ODA-6FDA PAA + o-CD PAA ¢-IC (11) Solid
12 ODA-6FDA PAA + -CD PAA B-IC (12) Solid
13 ODA-6FDA PAA + y-CD PAA v-IC (13) Solid
14 ODA-6FDA PAA + a-CD solution PAA o-IC solution (14) Solution
15 ODA-6FDA PAA + B-CD solution PAA B-IC solution (15) Solution
16 ODA-6FDA PAA + y-CD solution PAA v-IC solution (16) Solution
17 ODA-6FDA PI PI (17) Solid
18 ODA-6FDA PI solution PI solution (18) Solution
19 ODA-6FDA PI + o-CD PI o-IC (19) Solid
20 ODA-6FDA PI + B-CD PI B-IC (20) Solid
21 ODA-6FDA PI + y-CD PI y-IC (21) Solid
22 ODA-6FDA PI + a-CD solution PI o-IC solution (22) Solution
23 ODA-6FDA PI + B-CD solution PI B-IC solution (23) Solution
24 ODA-6FDA PI + y-CD solution PI y-IC solution (24) Solution
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PI y-IC solution(24): '"H NMR(500 MHz, r.t., DMSO-d;) Jy
8.19-8.18(2H, Ar-H in 6FDA, d), 7.97-7.96(2H, Ar-H in 6FDA,
d), 7.77(2H, Ar-H in 6FDA, s), 7.51-7.49(4H, Ar-H in ODA, d),
7.25-7.23(4H, Ar-H in ODA, d), 5.75-5.72(16H, CD-OH(2,3-
position-OH), s), 4.90(8H, CD-H(1-position-H), d), 4.51(8H,
CD-OH(6-position-OH), s), 3.65-3.35(48H, CD-H (2,3,4 and 5
position-H)).

Zn o £

Al S A 1Ce] IS Fdl Aozl HEEY]
FHEE Table 19 Hlslditt. 2 4] HE52 60 C
overnight® 2 ZAZ3}% 3, solution AE-2 DMSO°] &
“gefoltt.

o|FA e MEE FolA WA, EotHit 5184
ojmEstE dojzl FEjoln| =9 EAkF w4 2l DMAc

M, : 10,800 g/mol
PDI (M,/M,): 1.61

M, : 78,300 g/mol
PDI (M, /M,): 1.89

16 17 18 19 20 21 22 2 24 25
Elution time [ min]

~——ODA-6FDA PAA (39) ——ODA-6FDA PI (17)

Figure 2. GPC curves of PAA (9) and PI (17).

H,0 in DMSO (around 1660 cm') T

ME TxE B4 THRYA A% L 5 24 231

S| 2183l GPC 42 %185l Figure 20 YERY
ek, ZEjoburke] EAFRH(M,) 10800 g/mole] 3L THEAHA]
4= polydispersity index((PDI), M,/M,)= 1.61= 1= 3]t}
Zgjolm=2] A9 M2 78300 g/molE S E o™ 1.89¢]
PDIZ Y Y2 A% B E vepiin. Zejotdiky &2
olu|=9] GPC &4 AolA & A 2ol 1 = Q)
ATt ol#f st o] 2= WA, FE oAk DMAcE £Wi=
o] g3l TR, E]olr| == DMSOE 9= 381
s}5Hy oju|=slE ulE SISt e gl 207w
SIANE, Aoz FA% IEA AES YERE Z8o)
rkh Ao g Jd {18 A} ARl Zjo|n|=2] 2}
o|2 Qlal, JHeE GPC £VE AR DMAC = &
ok HlwA HA &= o, FEov|Ee 28Tkt
s Fox 2 galEA] U ol Aole A gt
ZAY, 2ol rke- ol = (—CONH-)2} 7F2E-22H-COOH)
o F-g ZHal Q7] wiiEl], FAadte] 7hsstal, A
3Ho] 7Fseh AR 2 54S UERITH v, EElor e
olu|=4jte] FR=E s, BAZFe] 3ol ofH YA, &
A} 7ke] Aol O EolXA Hi) AxpH o g BEajgo] 2
Zglon|=2] A9, CD7F Aoz THEFAE J3
7] oJHe AAH HolAw, 254 E23) Host-Guest &2t
S IREIAE ] A T

)
oX
ol
HF
@)
B
jines
Ci_%
=

ovr\lyoo
T I M=
2R

=
gk, 98] A F4d8h] Wi, CD9
& Yokt WelleE A8 5 vk Ao R
WA AREe] EAbg 2] Aelxe EEobyatat
ZElolu|=rE M2 gi2Ad fRe] doerng Balg =4
Hrhs thE 724 248 sk glo] XHE3A 3

2
dz

U
iy

R K

C-O-C (1000 ~ 1300 cm-1)

'—l
(d) ~
1660 cm-!
1153 cm-1
(c) —m—————————~—
1660 cm-!
1153 cm
(b)
1662 cm™!
1149 cm-!
(a) e’
1660 cm-! Ww
4000 3600 3200 2800 2400 2000 1600 1200 800 400
Wavenumber[ cm-1]
—DMSO a-CD (Solution) —B-CD (Solution) ~——y-CD (Solution)

Figure 3. FTIR spectra of DMSO and CD solution.
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3 AR5 Idshk=t ¥ =gl E Zlo= ddin. Te Frohe Ao A 2 o] F-2-2 DMSO09]

o @ 7t MEES o] 4dllA FTIR 2 EHS 243} ZAgel= w9 22 735 JepA|RE CDE 83le 4+
ATt A Figure 304, vl = AME-$F DMSOS} thololile: CD7} 7KL e 789] o2 o] Ko 1Ayt 57t

x| ke CDE DMSO9 €31+41Z1 CD solutionS A & 3= AL Folgk 4= ATk
AEIAT) o] BA1S Ea) DMSOE EA)5hs 95 1150 em! o|ojA], tololtlel ODAS} CDE £33 MZES DMsooﬂ

F2o] 935 SISk o= CD7F B8kl = L3 A1A 21381} Figure 4014 _UL% AZEL 1640 cm?
22 ether(C-0-C)2] HItHA stretch®} alcohol(C-O-H)o] F- H2o] B3E g1 4 Sl) o] FE-S ODAY EAlsh=
oz A7t & 9tk B alcohol?] FH-2 1020 cm'of] b W3} primary amine(-NH,)2] =S ‘/}E‘H—HI’_ AT} FE3
EptER, o] F30] thRE-S ether AFOR Q1 FEOZ2  ODAYE EAlSHE ¥AW, ChAle A8k 1150 em”
A4 4= 9ok T3, 1660 cm'e] F2-& DMSOel 3 Bl B3E 31 4= AT

Fio] YAz duiA ok CDe A Ao E 371 59 o2y, Zejolulaty CDE e AZES ODASH

-NH, (around 1640 cm-") i C-O-C (1000 ~ 1300 cm")
'—l

1646 cm-!

1646 cm-!
1153 cm™!

1642 cm!
1149 cm*!
@ ————————
4000 3600 3200 2800 2400 2000 1600 1200
Wavenumber[ cm-]
—ODA Solution (2) ODA aC Solution (8)  —ODA BHC Solution(7)  —ODA y4C Solution (8)

Figure 4. FTIR spectra of ODA solution (2) and ODA CD-IC solution (6-8).

-CO-NH- or H,0 in DMSO (around 1660 cm- 1) C-0-C 1000 1300 cm™)
-COOH (around 1720 cm1) 1

d) ———
1718 cm!
1667 cm-1 1153 cm-!
) ————~— ———~—
1718 cm
1667 cm” 1153 cm™!
(b)
1718 cm
1667 cm™ 1149 cm-!
(a) ety [
1714 cm™!
1669 cm-!

4000 3600 3200 2800 2400 zoou 1600 1200
Wavenumber[ cm]

—PAA Solution (10) PAA odC Solution (14) ——PAA BHC Solution (15) —— PAA y4C Solution (16)
Figure 5. FTIR spectra of PAA solution (10) and PAA CD-IC solution (14-16).
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Symmetric C=0 stretch (around 1720 cm') C-0O-C (1000 ~ 1300 cm")
@ Asymmetric C=0 stretch (around 1780 cm“h—‘ —
S ——

1782 cm!

1722 cm1 1153 em?

1782 cm*!
1722 cm? 1153 cm™

(c) e

(b)

<

1782 cm-
1722 cm™ 1151 e¢m
(a) e N ~—

1773 cm-!
1722 cm-!
4000 3600 3200 2800 2400 2000 1600 1200 800 400

Wavenumber[ cm™]
—P1 Solution (18) Pla4C Solution(22)  —PIB4C Solution(23)  —— P1y4C Solution (24)

Figure 6. FTIR spectra of PI solution (18) and PI CD-IC solution (22-24).

7R 2 DMSO9T| -&31A1A &4 8k3itt. Figure 5914 BE U Eolu|=e} CDE EFS AZEL 2 24
AZEL 17202 1660 em™ FHe| FAE FRIT 4= ATt o2 B3I Figure 6014 2E AIZECIAM 17804 1720
1720 cm'= Zgjolate] 7K1 Q& 7H=EA2H-COOH)2) em’! FHE| TAE FRIT 4 AU 1780 em'9] A=
721 7)(C=0)] °lg+ 215 == A7t 4 A5, 1660 Egolito] 7 AL e 7FEEAL ] 9a8) o] oju=
e EFoake] olr| =4 3K-CO-NH-) F-& H= DMSOe Aftel 23 7F2HYE7)(C=0)l ogh vt A5 W5
Faheo] I o= Azke S k. T3k ODAS] 299 £, 1720 emE FIERE7)(C=0)2] A A& Eo A
7R 2, CDYls EA18HE 1150 em! 22 935 & z}ak 5= QI gl E 1780 cm'e] =7} A EolE]
AT = AT RO F7HE] Figure S4olx= A dellM o] FaE =}

O a X—O\ B||C
-I—H ?_O_':\ .-‘_O_l- A X
=
HO ©OH HO ©OH Hof CD
c D g A
I O VY .
(@) or al © % |
() Y oy '
— A
(e)
\‘ !
{d] e B
4 4
(c) 1
X & X :water
(b)
X 4 A:DMSO-dg
@) ; - } : } ; 4 : } - } ; } . } - } Y i
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
[ppm]
—ODA(1) —ODAGHC (3) —ODA BHC (4) —ODAy4C (5)

ODA aC Solution(§) —— ODA BAC Solution(7) — ODA y-C Solution (8)
Figure 7. '"H NMR spectra of ODA (1), ODA CD-IC (3-5) and ODA CD-IC solution (6-8).
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AlsHAl &R1E = AUt BEgh 7} JEE2] FTIR Y= o]l
&l Adelst 58 F7PEAA 8R1g 4= SItk(Table S1-S3).

]C’V‘ﬂ g NMR*O* o]_g_ ]—Oq 7]— 57_;4])\1—&]. _QLOH}\]—A AHIE
E-& B30t} WA, Figure 7914, tolobiel ODAS} ICS]
JAPFAN = CDO #AE SRIE = T W=, 8-
ZellX= CDe] BlaE &1 = UL, CD7F 7H] He
chemical shits 31 4 At} )& E3)|, DMSO$} s
A EFE &AolX= IC~ ﬁé*éf‘f} |5k, o714 &5 H7tet
o AXES FEstA =9, 240l i—'f% CDE IC T30l

Figure 7141 chemical shift’} = &7de] MES 7159
CD7} 721 He2] 'H NMRZ} H]&}¢] chemical shifte] x}o|S
Table 29 &3} o-2} B-CDOA = chemical shiftis &+
As] SRIT = AAARE, y-CDe] 7 o—r, VA & CDel| H]
3l 2k ks VFERAITE o]21gt o= »-CDe a0t f-CD2
Hlwate] W 5-o] F7ke] o & 7|15 7HAAL Q7] widol,
‘FhH ez ODA7} ICE @AY olgel= o] the CD
=% H]Lo}ﬂ b 2HrEE AP

© 2 Figure 8914 E&]o}H4H IC AEE9] NMR

ojgsle == iO}*OVW , ODAE= Z°f =] 7] o = wa ATH ODASK= th=7 o} ZwolA|Rk E’-Zﬂ*“ﬂ
wol, iz SgH v @7 o g o M CDe| F=E I = AT o)<, EAFl
Table 2. Chemical Shift of CD Protons in ODA CD-IC Solution of by 'H NMR
foren 5 pom) o o) & om) sion (1) o Soom s 3 o)
d (ppm) 6 (ppm) 0 (ppm)
1 5.70 5.50 0.20 5.50 5.71 -0.21 5.75 5.75 0
2 5.66 5.43 0.23 5.43 5.66 -0.23 5.72 5.72 0
3 4.84 4.81 0.03 4.81 4.84 -0.03 4.89 4.90 -0.01
4 442 447 -0.05 4.46 443 0.03 4.50 451 -0.01
5 3.69 3.79 -0.10 3.78 3.67 0.11 3.63 3.64 -0.01
6 3.65 3.64 0.01 3.64 3.65 -0.01 3.60 3.61 -0.01
7 3.57 3.59 -0.02 3.58 3.57 0.01 3.53 3.54 -0.01
8 3.36 3.40 -0.04 3.40 3.36 0.04 3.36 3.37 -0.01
9 3.30 3.29 0.01 3.29 332 -0.03 332 3.35 -0.03
*Ad = 5(free CD)_5(complex CD)
1/~ —O— =
A
(a) 5
(U] *
(e)
(d) £
" ¢ O:DMAc
(c)
(b) o AP s c a T4 © X:water
A S N STt
13I.0 .12I.0 .11.‘0 I 1010 l 9.‘0 . 8.0 ' 70 l B.'O ' 5:0 l 4.:.1 l 3.ID ' 2:0 l 1.I0 . O.IU
[ppm]
—PAA (9) —PAA a4C (11) —PAA B4C (12) —PAA y4C (13)

PAA o4C Solution (14) —PAA BHC Solution (15) — PAA y-C Solution (16)

Figure 8. 'H NMR spectra of PAA (9), PAA CD-IC (11-13) and PAA CD-IC solution (14-16).

Zan, 4504 A25, 2026\



AeIZ R ZERS Tololy], Belolelil w Selolu]s RS VI THRIA Ax W 54 14 235

Table 3. Chemical Shift of CD Protons in PAA CD-IC Solution of by 'H NMR

o PAA o-IC a PAA p-IC a PAA y-IC a
H g)fosclgon 60!(-1)(;21) solution (14) (pApém) f;pcp?n) solution (15) (pApfn) §y(_pcp ]r)n) solution (16) (pApém)
J (ppm) J (ppm) J (ppm)
1 5.70 5.49 0.21 5.50 -0.18 5.75 0.01
5.68 5.74
2 5.66 5.44 0.22 543 -0.25 5.72 -0.02
3 4.84 4.81 0.03 4.81 4.84 -0.03 4.89 4.90 -0.01
4 4.42 4.46 -0.06 4.46 4.43 0.03 4.50 4.50 0
5 3.69 3.79 -0.10 3.78 3.67 0.11 3.63 3.64 -0.01
6 3.65 3.65 0 3.64 3.65 -0.01 3.60 3.61 -0.01
7 3.57 3.58 -0.01 3.58 3.57 0.01 3.53 3.54 -0.01
8 3.36 3.40 -0.04 3.40 3.36 0.04 3.36 3.36 0
9 3.30 3.30 0 3.29 3.33 -0.04 3.32 3.34 -0.02

*Ad = §(free CD) 6(complex CD)

(9)

(f)
(e)

(d)

(c)

(b)

l a —toe | o *:impurity
c a —-dp O : DMAc
cfl a ) ? X : water
| 1 A: DMSO-dj

I " n
* u t u + ™ + ™ +

n n n
+ + T + T 1

12.0 11.0 10.0 9.0 8.0 7.0

5.0 4.0 3.0 2.0 1.0 0.0

[ppm]

—PI(17)
Pl a-C Solution (22)

—PladC (19)

—PIBHC (20)

—PIB4C Solution(23)  — P1y4C Solution (24)

—PIViC (21)

Figure 9. '"H NMR spectra of PI (17), PI CD-IC (19-21), and PI CD-IC solution (22-24).

tolopirt} Eajgfo] 71 EAL ARl IHE CD7F &9
A7ME HAEEA olgskx] 3 Do EA|= A7 4
Aok BEgk I FEH oM = B4t} FL S chemical shift
£ UeRZ6l, 2HEARA A7 4 Sl

tlolojrle] 7Z-9-9F mpzb7IA] 2 Table 390 chemical shiftS
golaro]l MEZS free CDE H H|&to] Xpo]E LR
t}. o]# 3t chemical shift?] zfo]= 24 ODAS] 7E-$-9F &
AR YR}, j-CD2] 74%-, ZE|ot M= & 2jo|&
UeRRA] gkgk=t, o] B3 ODACA Q] 799} 7+ o] 2
e 4= 9)

PRA[EEO 2 Figure 94 Eejolw| =9} 25 AREEH IC A

E529] '"H NMR 48 F3slnt. o9k fARH
SR ol g} A GME CDe] BAE ERI = )
Tk GPC #4418 53l ERlE Zg]ojn|=e] ExJ&fo] Eg
ofglatR ) o] 7] wiitel] JEAF ARE XHE CD7F &
o] HUt= HAFHEA o|gslx] HE3l CDe| EA = AzHe
= St} Egh Addld ez pDIE Holfel wet, EAFRFe
o A AR LHE Y g TFeAE EAS AL B
T ST

Table 4°l+= IC solutionZ} free CD2] Z2=0] 712 chemical
shiftZ ¥t} Chemical shifte] xfo]= thololHlo} =
ot aka} 7o) §AVSHAl YA, -CD2] chemical shift7}
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Table 4. Chemical Shift of CD Protons in PI CD-IC Solution of by 'H NMR

PI o-IC

PI p-IC PI y-IC

D s PMm@  on, o fon, @y R oD, e o
1 5.70 5.50 0.20 5.50 5.70 -0.20 5.75 5.75 0
2 5.66 543 0.23 5.43 5.66 -0.23 5.72 5.73 -0.01
3 4.84 4.81 0.03 4.81 4.84 -0.03 4.89 4.90 -0.01
4 4.42 4.46 -0.04 4.46 4.43 0.03 4.50 4.51 -0.01
5 3.69 3.79 -0.10 3.78 3.67 0.11 3.63 3.65 -0.02
6 3.65 3.65 0 3.64 3.65 -0.01 3.60 3.61 -0.01
7 3.57 3.59 -0.02 3.58 3.57 0.01 3.53 3.54 -0.01
8 3.36 3.40 -0.04 3.40 3.36 0.04 3.36 3.36 0
9 3.30 3.30 0 3.29 3.31 -0.02 3.32 3.35 -0.03

aA5:(5(frcc cp) — 5(comp|cx CD)

7 At A s E01g 4= Uit

'H NMR9] 4] AxE 53ll, CD7} thololql, Eejopd) ik,
Zgoln| =9} 35 0] chemical shifts: YER ]+ ACZ, 3|
T EZE7} Host-Guest F 28-S A5l HETAE
TAFkE A AA}SIT) Host-Guest A& 283 & slo],
'H NMR¥] chemical shift X5 7 2.2 Table S4°l4
ZHAEHAl g1 4= Ut

4 =

H ool A& thololdl ODAS} 6FDAS o]-&-&lo] S35t
Zg]opdAk 1837 chemical imidizationS E3iA] Aozl &
goju|=o] CDZE &%t DMSOdl &8jAl7|& ZAos &
AFe] THEFAE A& F AATh TS DMS0L] £
ol B8 A7k Aoz, AR IFE & 5 U
o} o]FA| SN g TAES B sk THEA 25
stk FTIR =8 EH 24 43S F3), e S
oxe] THE A= CDY EAZ 3100-3600 el -OH
719] ER1Z 1150 em™ F2elX= C-O0-C B C-00] =S
18 5= Itk 3 'H NMR A E#o = CD7}F ¥
HEFAE Pzt doshs He =27} shifish AS &
AT 4= At ol s AHES T3, 2HEA= &9
ollA FgsA BAAETRE AS & & AUTh S, A
Fo 2 el HAGolA tIF-Ee] CDE X585 3A ¢
I 2ol g3lEo], ZAPYelAM= CD] A7t AEH
A w- 2A AEEE AgE B telolrle] 7
Folle THESAE Fdsitiete wAFe] AkEe] wig- &#7]
wjitell, CD7F A olgstal gall=o] AASE oz A
& & Tk v, Zgoluatelu} ZEloju|ze] AH-ole
EAo] Eolel| wlef, d-e] CD7F EHEI A A ol

)

N
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A Fohal Bl Jlos A 5 9l
=5 T, STolvi=e] 2HEA ] P45 flEiM o
ololdlzt CDE &ujollA] E3eh “Jefollx
Wil 4% CDE olegsl] ofHaL, A
=2 AlHsks FoM AAL 5 A o]
9ak e EEjoln|Ee] ZHETA g et ks
s E ¢ o, AEdES S8 TeFR Eejobeatat

Eoln| =] dtel| 7]eH7]E SRRt

ALl 2 2 AT HIEHEEAN e 2R 7E
ZHEAR (A 3 NRF-2021M3H4A3A01045740), A5
AR A FE 7| S ALY A B KEIT-20024822),
T2 =AY 71K RIS KS2521-20)0] A
A who}l FE oM, oo 712 T =gUth

OlahatE: ol dZol fles AT

Supporting Information: 323°32] FTIR ©|°]&] % Table
249 thg-8h= CD2| 2ol T3t AFE TR Al Eoi|A
A8 4 &Y tHhttp://journal. polymer-korea.or.kr).
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