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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 formation 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 FT-IR 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.
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Figure S1. FT-IR spectra of elemental component in solid state.
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Figure S2. FT-IR spectra of ODA (1) and ODA CD-IC (3 ~5).
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Figure S3. FT-IR spectra of PAA (9) and PAA CD-IC (11 ~ 13).
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Figure S4. FT-IR spectra of PI (17) and PI CD-IC (19 ~ 21).
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Figure SS. Chemical structure of CD and numbering representation according to H.

Table S1. Characteristic FT-IR bands of elemental component in solid state.

Sample | Main peaks (cm™) Assignment
ODA 1619, 1156 N-H bending (amide IlI), C—O-C stretching
6FDA 1851, 1777, 1147 Asym./sym. C=0 stretch (anhydride)
a-CD 1154 C-O-C stretching (glycosidic bond)
B-CD 1151 C—-O-C stretching (glycosidic bond)
y-CD 1151 C—-O-C stretching (glycosidic bond)

Table S2. Characteristic FT-IR bands of DMSO and CD Solution.

Sample Main peaks (cm™) Assignment

DMSO 1619, 1156 C=0 stretching (S=0)
a-CD (solution) 1662, 1149 C=0 (S=0) and C-O-C stretching (glycosidic bond)
B-CD (solution) 1660, 1153 C=0 (8=0) and C-O-C stretching (glycosidic bond)
y-CD (solution) 1660, 1153 C=0 (S=0) and C-O-C stretching (glycosidic bond)




Table S3. Characteristic FT-IR bands of the samples used in this study.
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imide) stretching, C-O-C stretching (glyosidic bond

Sample Main peaks (cm™) Assignment
ODA (1) 1619, 1119 N-H bending, C-O-C stretching
ODA Solution (2) 1642 N-H bending
ODA a-IC (3) 1619, 1121 N-H bending, C-O-C stretching
ODA B-IC (4) 1619, 1121 N-H bending, C-O-C stretching
ODA y-IC (5) 1619, 1121 N-H bending, C-O-C stretching
ODA a-IC Solution (6) 1642, 1149 N-H bending, C-O-C stretching (glyosidic bond)
ODA B-IC Solution (7) 1646, 1153 N-H bending, C-O-C stretching (glyosidic bond)
ODA y-IC Solution (8) 1642, 1153 N-H bending, C-O-C stretching (glyosidic bond)
PAA (9) 1716, 1660, 1141 Asym./sym. C=0 (amide) stretching, C-O-C stretching
PAA Solution (10) 1714, 1669 Asym./sym. C=0 (amide) stretching
PAA a-IC (11) 1720, 1669, 1145 Asym./sym. C=0 (amide) stretching, C-O-C stretching (glyosidic bond)
PAA B-IC (12) 1722, 1683, 1145 Asym./sym. C=0 (amide) stretching, C-O-C stretching (glyosidic bond)
PAA y-IC (13) 1722, 1683, 1145 Asym./sym. C=0 (amide) stretching, C-O-C stretching (glyosidic bond)
PAA a-IC Solution (14) | 1718, 1667, 1149 Asym./sym. C=0 (amide) stretching, C-O-C stretching (glyosidic bond)
PAA B-IC Solution (15) | 1718, 1667, 1153 Asym./sym. C=0 (amide) stretching, C-O-C stretching (glyosidic bond)
PAA y-IC Solution (16) | 1718, 1667, 1153 Asym./sym. C=0 (amide) stretching, C-O-C stretching (glyosidic bond)
PI (17) 1773, 1720, 1143 Asym./sym. C=0 (imide) stretching, C-O-C stretching
PI Solution (18) 1773, 1722 Asym./sym. C=0 (imide) stretching
Pl a-IC (19) 1782, 1720, 1143 Asym./sym. C=0 (imide) stretching, C-O-C stretching (glyosidic bond)
PI B-IC (20) 1782, 1724, 1151 Asym./sym. C=0 (imide) stretching, C-O-C stretching (glyosidic bond)
Pl y-IC (21) 1782, 1718, 1143 Asym./sym. C=0 (imide) stretching, C-O-C stretching (glyosidic bond)
Pl a-IC Solution (22) 1782, 1722, 1151 Asym./sym. C=0 ( )
C=0( )
C=0( )

Pl y-IC Solution (24)

1782, 1722, 1153

Asym./sym.

)
)
imide) stretching, C-O-C stretching (glyosidic bond
)
)

imide) stretching, C-O-C stretching (glyosidic bond

Table S4. Summary of '"H NMR chemical shift changes (Ad) between free and CD-complexed samples.

Sample Reference | A5, | AG,2 | A6.2 | 5,2 | A5.2 | A5.2 | A5, | A5, | As,2

ODA a-IC (3) -

ODA a-IC Solution (6) 020 [ 0.23 [ 0.03 [ -005 [ -0.10 | 001 | -002 | -0.04 | 001
PAA a-IC (11) w.CD 0.24 0.03 | -0.06 broad region

PAA a-IC Solution (14) 021 | 022 | 003 [ -006 | 010] o |-001[-004] o
Pl a-IC (19) 021 [ 021 [ 002 | -0.06 broad region

P o-IC Solution (22) 020 | 023 | 003 | -004 [-010] o [-002]-004] o
ODA B-IC (4) -

ODA B-IC Solution (7) 021 | 023 [ -003 | 003 | 011 [ -001 | 001 [ 0.04 | -0.03
PAA B-IC (12) 5co -0.18 -0.04 | 003 broad region

PAA B-IC Solution (15) 018 | 0.25 | -0.03 | 003 | 0.1 [ -001 | 0.01 [ 0.04 | -0.04
Pl -IC (20) -0.18 -0.04 | 004 broad region

PI B-IC Solution (23) 020 | -023 | 003 | 003 | 011 [-001 | 001 | 0.04 | -0.02
ODA y-IC (5) -

ODA y-IC Solution (8) o | o [-001]-001]-001]-001]-001]-001]003
PAA y-IC (13) 4-CD 0.02 -0.01 0 broad region

PAA y-IC Solution (16) 001 | 002 | 001 o |-001]-001]-001] 0 [-002
Pl y-IC (21) 0.02 -0.01 0 broad region

Pl y-IC Solution (24) 0o [-001][-001]-001]-002]-001]-001] 0 [-003

a —
A(‘)\H numbering of CD — 5H numbering of free CD — 6H numbering of complexed CD



