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The Formation of Cyclodextrin Nanotube Induced by POPOP Molecule
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College of Chemistry and Molecular Engineering, Peking University, Beijing 100871, P. R. China)

Abstract The interaction between 2,2'-p-phenylenebis (5-phenyloxazol) (POPOP) and cyclodextrins (CDs) was
investigated using UV -Vis absorption, steady-state fluorescence, and dynamic light scattering (DLS). The results
indicated that POPOP could form the 1:2 (guest:host) inclusion complex with 8-CD at lower concentrations, which
could further form the extended nanotube at higher concentrations. POPOP could also induce the formation of the
nanotube of y-CD. The fluorescence emission of POPOP in aqueous solution of y-CD showed obvious red shift
accompanied by the disappearance of fine structure compared with that in aqueous solution of 8-CD, which could be
attributed to the formation of the excimer of POPOP in the larger cavity of y-CD. It was found that at pH greater than
12, the hydrogen bond between the neighboring CDs was destroyed, which led to the collapse of the nanotubular

structure. The results also showed that the nanotube structure was not stable at temperatures above 331 K.

Keywords: Nanotube, Cyclodextrin, Fluorescence anisotropy, Dynamic light scattering
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Fig.1 Molecular structure of POPOP
POPOP: 2,2’ -p-phenylenebis(5-phenyloxazol)
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Fig.2 UV-Vis spectra of POPOP
c(POPOP)=2.5x10"° mol L, ¢(CD)=15 mmol - L™;
—) water, -+*) ethanol, ---) n-heptane,
—-O-) a-CD, - A-) y-CD, -@-) 3-CD
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Fig.3 (a) Fluorescence emission spectra of POPOP in the aqueous solutions of 8-CD at different concentrations;
(b) Double-reciprocal plot of the 1:2 (POPOP/B-CD) inclusion complex
c¢(POPOP)=4.0x10* mol-L™; from 1 to 4, ¢(8-CD)=0, 1.0, 3.2, 9.6 mmol - L™; the inset is the result of non-linear regression (NLR) analysis.
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Fig.4 Fluorescence emission spectra of POPOP
c(POPOP)=2.5x10° mol-L™;
—) water; ---) 0.003 mol -L™' 8-CD; -++) 0.009 mol-L™" 8-CD;
—+=)0.015 mol-L™ B—CD; —O-) 0.003 mol-L™" y—CD;
-@-) 0.009 mol-L™" y—CD; —A-) 0.015 mol-L™ y—CD
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Fig.6 Dependence of (7' —r.s)/r’ of POPOP vs

absorbance in aqueous solutions of 8-CD at
various concentrations
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Fig.8 DLS results of POPOP in the aqueous solutions
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The inset is the enlargement of R, ranging from 5 to 25 nm;
¢(POPOP)=2.5x10" mol L, ¢(CD)=0.015 mol-L™;
—) a-CD, —— ) B-CD, *++ ) y-CD
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F1 FHERHSNED, RMBERIIMHB RN POPOP £ FHIF R P ZEEHSTH
FHRAE N F LR (R, XS E (D) F0FE 2 8 (w) K EiHE

Table 1 Mean hydrodynamic radius (R,), correlative intensity (/), and mass fraction (w) contributions of

various components in the aqueous solutions of CDs and POPOP-CDs

Sample Ry, / nm I, (%) w, (%) Ry, / nm 1, (%) w, (%) Ry / nm I (%) ws (%)
a-CD’ 0.6+0.1 6.68 99.9989 - - - 64.4+0.5 93.32 0.0011
POPOP-a-CD 0.7+0.2 6.56 99.9989 - - - 114.2+0.5 93.44 0.0011
B-CD” 0.8+0.1 14.02 99.9998 - - - 114.7+0.4 85.98 0.0002
POPOP-B-CD 0.8+0.2 19.93 99.9997 15.8+0.2 0.31 0.0002 133.3+0.5 79.76 0.0001
y-CD" 0.7+0.2 3.19 99.9977 - - - 76.7£0.5 96.81 0.0023
POPOP-y-CD 0.8+0.1 3.24 99.9928 11.4+0.4 0.57 0.0061 111.4+0.4 96.19 0.0011

The aqueous solutions of CDs and POPOP-CDs were filtered with the 0.2-pm filter; ¢((POPOP)=2.5%107 mol-L™, ¢(CD)=0.015 mol-L™;

‘taken from Ref.[13], ¢(CD)=0.01 mol - L™
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Fig.9 Steady-state fluorescence anisotropy (r) of POPOP in the aqueous solution of
B-CD (0.015 mol-L™) as a function of pH (a) and temperature (b)
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SOOI B S EHUN LI 45 R R,

POPOP 43¥-1] LAif5 3 B-CD Fl y-CD #E/K i Y
PR S5 4. Fa AP I SE IR 45 SR B, POPOP
S FAEARH IS B-CD AL 1:2 AW, 765
W RE AT DL E— 2515 S B-CD il y-CD JE W40 K &
2514, % POPOP 43-1& y-CD /KR Th Y26 v
I, J& i F POPOP 43 F R A £ y-CD #8 ka4
JEEH, DNITTTE y-CD GKE HIE il 1 L4 G5
L. pH FIEL R RN (1) 5L 5645 S 22 B, POPOP 431
53 B-CD B U A KA, TEV T pH KT 12
IR T 331 K Bf AN BERG S E A7 AE.
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