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Abstract The complex stability constants for the inclusion complexation of mono-(6-anilino-6-deoxy)-f-
cyclodextrin (1), mono-(6-ethylenediamino-6-deoxy)-S-cyclodextrin (2) and mono-[6-O-(4-carboxyl-phenyl)]-
p-cyclodextrin (3) with anionic surfactant sodium dodecyl sulfate (SDS) and cationic surfactant dodecyl
trimethyl ammonium bromine (DTAC) were determined by means of fluorescence and UV-Vis titrations in
phosphate buffer solution, and their binding modes were investigated by 2D NMR spectroscopy. These re-
sults indicate that the introduction of different charge groups on the primary face of cyclodextrins can effec-
tively change the binding abilities of the modified cyclodextrins towards ionic surfactants, and a high selec-
tivity is achieved through the electrostatic interaction between host and guest compounds.
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Figure 1 Job’s plot of 1/SDS system in NaH,PO4-Na,HPO,
buffer solution (0.1 mol/L, pH 7.2) (242 nm, [1]+[SDS]=
5.0X 107 mol/L)
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Figure 2 UV/Vis spectral changes of 1 (5.0X 10> mol/L) upon

addition of DTAC (0~2.4X10"* mol/L) in NaH,PO,-Na,HPO,

buffer solution (0.1 mol/L, pH 7.2) at 25 C

Inset: Least-squares curve-fitting analyses of the absorption intensity (at 242

nm) to calculate the complex stability constant (Ks) of 1/DTAC system. a: 5.0 X

107° mol/L host 1; b: a+1.0X10"° mol/L DTAC; ¢: a+2.0X 10> mol/L

DTAGC; d: a+4.0X10° mol/L DTAC; e: a+8.0X 10> mol/L DTAC; f: a+

1.6X10 * mol/L DTAC; g: a+2.4X 10 * mol/L DTAC
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Table 1 Complex stability constant (K) and Gibbs free energy change (—AG®) for 1 : 1 inclusion complexation of host compounds
1~3 with surfactant guests in NaH,PO4-Na,HPO, buffer solution (0.1 mol/L, pH 7.2) at 25 C

Guests Host KJ/(Lemol ™) —AG°/(kJsmol ") lg K
1 11580 23.19 4.06

DTAC 2 8450 22.41 3.93
3 33640 25.84 4.53

1 11180 23.88 4.05

SDS 2 46270 26.63 4.67
31780 25.70 4.50
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Figure 3 (A) Fluorescence changes of RhB (1X 10~® mol/L) upon addition of 2 (0~2.5X10"* mol/L) in NaH,PO,-Na,HPO, buffer
solution (pH 7.2) at 25 °C; (B) Fluorescence changes of RhB (1.0X 107 mol/L) upon addition of DTAC (0~2.5X10"* mol/L) in the
presence of 2 (2.0 X 10~* mol/L) in NaH,PO4-Na,HPO, buffer solution (pH=7.2) at 25 C

Inset: Least-squares curve-fitting analyses of the fluorescence intensity (at 582 nm) to calculate the complex stability constant (Ks) of 2/DTAC system. (A) a: 1.0X10 ¢
mol/L RhB; b: a+2.0X10~° mol/L host 2; ¢: a+5.0X 10° mol/L host 2; d: a+5.0 X 10> mol/L host 2; : a+1.0X 10~ mol/L host 2; f: a+2.0X 10~* mol/L host
2; g:a+3.5X10 * mol/L host 2; h: a+5.5X 10" * mol/L host 2. (B) a: 2.0X 10 * mol/L host 24+1.0X 10" ¢ mol/L RhB; b: a+0.5X 10" * mol/L DTAC; ¢: a+1.0X

Waveghlenthg/nm

10 * mol/L DTAC; d: a+1.5X10 * mol/L DTAC; e: a+2.5X 10 * mol/L DTAC; f: 1.0X 10 mol/L RhB
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Figure 4 (A) ROESY spectrum of host/guest complex in D,0 (5.0 X 107> mol/L); (B) possible binding mode
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Figure 5 Complex stability constants (K;) of inclusion com-
plexation of hosts 1~3 with guest molecules in NaH,PO,-
Na,HPO, buffer solution (pH 7.2) at 25 C
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