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Supramolecular Hydrogels Obtained by Host-Guest Interactions of
Cyclodextrin Dimers with Adamantyl-Containing LCST Copolymers
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Abstract Supramolecular hydrogels were constructed by the formation of inclusion complexes between
trans-Stilbene f-CD Dimer and adamantyl modified poly(N-isopropylacrylamide) (Pnipam-Ad). The results
of 2D NMR measurement indicated that the host-guest interaction between trans-Stilbene f-CD Dimer and
Pnipam-Ad was carried out through the formation of inclusion complexes between S-CD cavity and the hy-
drophobe Ad. The interaction between trans-Stilbene f-CD Dimer and Pnipam-Ad was depended on the
concentration of ¢rans-Stilbene f-CD Dimer, Pnipam-Ad and the photoisomerization of ¢rans-Stilbene f-CD
Dimer. In addition, the lower critical solution temperature (LCST) of the supramolecular networks consisting
of trans-Stilbene f-CD Dimer and Pnipam-Ad are significantly lower than those of pure Pnipam.
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Scheme 1 Synthesis procedure of monomer 1

'"H NMR (CDCl;, 30 C, 400 MHz) J: 6.30 (br s
(overlapped), 1H), 6.26 (dd, J=17.0, 9.8 Hz, 1H), 6.10
(dd, J=17.0, 2.4 Hz, 1H), 5.56 (dd, J=9.8, 2.4 Hz, 1H),
5.20~5.31 (m, 1H), 3.30 (pseudo-q, 2H), 2.06 (t, J=7.3
Hz, 2H), 1.99~2.04 (m, 3H), 1.93~2.03 (m, 6H), 1.59~
1.69 (m, 6H), 1.16~1.60 (brm, 2H); MS (70 eV, EI) m/z:
3162 [M'].
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Figure 5 Photographs of 50 mgemL ™" Pnipam-Ad solution (A),
with 25 mgemL ™' me-f-CD (B), and with 25 mgemL ~'
trans-Stilbene S-CD Dimer (C)
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Figure 6 Comparison of the zero-shear viscosities of 50 mge
mL™" Pnipam-Ad solutions, with 25 mgemL™' me-g-CD, and
with 25 mgemL ™' #rans-Stilbene f-CD Dimer at 10 °C
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Figure 7 (a) Zero shear viscosity 7, versus concentration of
trans-Stilbene S-CD Dimer at constant concentration of Pni-
pam-Ad (50 mgemL™") in an aqueous solution (7=10 ‘C). (b)
Zero shear viscosity 7, versus concentration of Pnipam-Ad at
constant concentration of trans-Stilbene S-CD Dimer (25 mge
mL ") in an aqueous solution (=10 C)



1018 =

Vol. 70, 2012

no dimer

1 equiv. of dimer

B 4

excess of dimer

FHRAGE R

Scheme 4 Schematic representation of the interaction of Pnipam-Ad with #rans-Stilbene f-CD Dimer
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Figure 8 (a) UV-vis spectra variations of 1.3 107> molsL™" #rans-Stilbene f-CD dimer under photoirradiation at 350 nm; (b) UV-vis
spectra variations of 1.3 X 10> moleL™" trans-Stilbene f-CD dimer at the photostationary state under photoirradiation at 254 nm; (c) time
evolution of absorbance at 2=330 nm for 1.3X 10> molsL ™" trans-Stilbene 4-CD dimer successive photo irradiations
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Figure 9 Zero-shear viscosities of 50 mgemL ' Pnipam-Ad
solutions with 25 mgemL ™" #rans-Stilbene f-CD Dimer at 10 ‘C

after successive light irradiation

B-CD Dimer 1750 LLEF] 85%, 4k4{r Pnipam-Ad
AW IR 20 280 S D BRAS R E D, mT A44SR,
JEWAH] 9.5 Pass. ZIL R LR 2 KT, kR
R AT A ke AT 1Y
24 HRREBYHEHAR

B N-S N IE RS BERZ Pnipam & —Ff LR 1) FLAT £%
i AR L (LCS TR G4, 4 8 & T LCST I,
Pnipam T~ 70 FRESHR SRS, BUE KRB0 B R A
Ak, FHAR AT WG TG 5 2 54 Pnipam-Ad
IKVEW SIS AR trans-Stilbene f-CD Dimer f
cis-Stilbene -CD Dimer [{JV A AE R AW I HEL
WA AL (A=500 nm) 3% i 2 B 1R A A0 R LA
Hpmg AT, S5 E 10 Fros. M43 Pnipam-Ad
LCST 421 °C, Lt Pnipam /Y LCST (32 “C)%AK, iX /&
K24 Pnipam-Ad H1#i/KFE [ Ad 51NN T SR E D1
iKY, MRSV A T PGk RS
Pnipam-Ad [, Ffi% trans-Stilbene f-CD Dimer 5%
cis-Stilbene B-CD Dimer I, A& # LCST AMHLLT
Pnipam-Ad ] LCST XA7 T KB, 45K RE ]
trans-Stilbene f-CD Dimer 5 cis-Stilbene f-CD Dimer 1]
PATE SR A4 Pnipam-Ad $E [A]E 2I W B BEAE -, Bk
R RS DL ], ARG WIS SPE S vy
HHTRR, WML LCST 5 7 KIgFFIT.

BT IARIRE 284K trans-Stilbene f-CD Dimer L5l
BESA NIRRT R GY) Pnipam-Ad 2 [A] [ 2 & AR
PUNME ISR T — 688 5> 1 /KBRS, H1 2D NMR AR5

—O— Pnipam-Ad + 5 mg/mL

100 + trans-Stilbene B-CD dimer
1 —O— Pnipam-Ad + 2.5 mg/mL
80 trans-Stilbene -CD dimer
NS ] —/— Pnipam-Ad + 1 mg/mL
?5 60 trans-Stilbene B-CD dimer|
g 7 —V— Pnipam-Ad + 5 mg/mL
= b cis-Stilbene S-CD dimer
é 40 4 —<— Pnipam-Ad
g
=
20
04
T T T T T

B 10 R4 Pnipam-Ad M2 5%) Pnipam-Ad 5 trans- Stil-
bene S-CD Dimer, cis-Stilbene S-CD Dimer %GB 5 F 46 &4
JE ) LCST ik

Figure 10 Turbidity measurements of aqueous solutions of the
Pnipam-Ad and measurements of the supramolecular complexes
of Pnipam-Ad with trans-Stilbene f-CD Dimer and cis-Stilbene
B-CD Dimer at 10 ‘C. Cpyipun-aa=10 mg*mL ™", C,ussiibene f-CD Dimer
=1 mgemL "', 2.5 mgemL "', 5 mgemL ", Ceiystitbenc p-CD Dimer =3
mgemL ™
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