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Figure 1  Synthesis of PAA-o-CD
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Figure 2 Synthesis strategy of monomer A
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Figure 3 'H NMR spectra of PAM-Azo in the presence of various concentrations of o-CD measured in D, O containing

5.0mM NaHCO; and 5. 0omM Na, CO; at 30°C. [¢-CD]=0, 2.0, 4.0, 6.0, 8.0, 10.0 and 12. 0mM

2 #HXR 5k

2.1 PAA-a-CD #1 PAM-Azo B E XK EEFA

aCD S ERAEK W h AT LUE e g AL S5 ) . A SO 431 1R 3 090 5088 FHONBE 5 o FRRIHS 1Y
RWNHIR (PAA--COMER ERR S, HEMBLWME 1 fia,'H NMR 45 RS %1 «CD & & H
5% 38 20 NTIIR . ICH — A o CD L . MEE 2 (8 20K 19 3R 5 4 BE e (PAM-Azo) 1B BRI R A
Wy KR K 3 R . GPC 45 PAM-Azo 43 &t M, =4. 0X10°g*mol '.'H NMR W15 R 59 i
KT Azo W& N 520,348 20 DNINIGIR SR IT & — A Azo JEHA,

B4, RA'H NMR F 458 T «CD 5 PAM-Azo () E&EAMEA . B 3 HARWE o« CD #4E T
PAM-Azo (' H NMR, WE 0] LLE B o CD W BE R T+ . 8 ZUOR BT A7 19 5+ [ IR 5 8% 8l . R W] o
CD 5 Azo S:W & AEMEEERS . WK 4 FraR, T a (40810 1/A0 X 1/[aCDI/ER, i i
Benesi-Hildebrand 75 #2515 H o-CD 5% Azo R MALLE R 151, ML S H B N 6.0X10°M !,
55 SR R 0 BE A

RN
-

20 07 02 03 02 05 06
1/[a-cD] (mm-1)

=2
o

1/A5 (ppm-T)

4 A4 Benesi-Hildebrand 7 . 1/A8 5 1/[a-CDJHy XS %5
Figure 4 Benesi-Hildebrand plots of 1/A§ against 1/[a-CD] for PAM-Azo with o-CD
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Figure 5 Partial 2D NOESY NMR spectrum of 5. 0OmgemL ' PAM-Azo with 5. OmgemL '
PAA-o¢-CD measured in D, O containing 5. 0mM NaHCO, and 5. 0mM Na, CO, at 30°C
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Figure 6 Partial 2D NOESY NMR spectrum of 5.0 mgemL ™' PAM-Azo with 5. 0omgemL ' PAA-o-CD after irradiation
with UV light (ca. 365 nm) measured in D, O containing 5. 0omM NaHCO; and 5. 0mM Na, CO; at 30°C.
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Figure 7 (a) Viscosity h, versus concentration of PAM-Azo at constant concentration of PAA-¢-CD (50mgemL™") in
an aqueous solution (T=25°C). (b) Viscosity h, versus concentration of PAA-¢-CD at constant concentration of

PAM-Azo (36mgeml ') in an aqueous solution (T=25°C)
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Figure 8 Viscosity of an aqueous solution PAA-o-CD (50mg+smL ') and PAM-Azo (36mgemL ') in
dependence on the shear rate (T=30C, pH=7)
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Figure 9 (a) Time-dependent UV-vis spectra of 0. 03mM trans- PAM-Azo containing 5. 0mM NaHCO; and 5. 0omM
Na, CO; under photoirradiation at 365nm (b) Time-dependent UV-vis spectra of 0. 03mM trans-PAM-Azo containing
5.0mM NaHCO; and 5. 0omM Na, CO;at photostationary state under photoirradiation at 430nm
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Figure 10 Photographs of the light-responsive hydrogel
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Formation of Supramolecular Hydrogel via Host-Guest Recognition of
Hydrophobically Modified Polyacrylamide and a-Cyclodextrin Polymer

LI Shu-jing, LIANG Hai-yan, ZHOU Wei
(Department of Chemistry, School of Science, Beijing Technology and Business University, Beijing 100048, China)

Abstract; A g-cyclodextrin (o-CD) modified poly Cacrylic acid) (PAA-¢-CD) acting as the host-polymer and an
azobenzene-branched polyacrylamide (PAM-Azo) acting as the guest-polymer were prepared. The interaction of PAA-a-CD
with PAM-Azo was characterized by ' H NMR and 2D NOESY NMR spectroscopy. The 2D NOESY NMR spectroscopy
indicate that trans-azobenzene (trans-Azo) units are bounded strongly within the cavities of PAA-a-CD whereas the cis
azobenzene (cis-Azo) is not bound at all. A supramolecular inclusion complex, formed by PAA-a-CD and PAM-Azo. is
accompanied by the formation of a light-responsive hydrogel. Upon photoirradiation with UV light of 365nm, the hydrogel
is converted efficiently to the sol phase because the trans Azo units are converted photochemically to their c¢is configuratons,
where upon the resulting cis- Azo units dissociation from PAA-a-CD. The hydrogel can be recovered from the sol phase by
photoirradiation with visible light of 430nm.

Key words: Cyclodextrin polymer; Host-guest interaction; Supramolecular hydrogel; Light-responsive; Azobenzene





