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Experimental Section
Separation of eugenol and eugenol acetate: 1.135 g of β-CD (1mmol) was dissolved in 25 mL of water at 313 K to form β-CD saturated aqueous solution. The mixture of equimolar eugenol and eugenol acetate (1 mmol) was then added dropwise to the above solution, and stirred at 120 rpm for 2 h. After the solution was completely clear, it was cooled at 277 K overnight for complete precipitation and then centrifuged at 15 000 rpm. The precipitates were further washed with hot water and n-hexane to remove excessive eugenol and eugenol acetate on the surface of β-CD. Finally, the obtained inclusion complexes were dried at 323 K under vacuum for about 2 h. In order to release the guests from the inclusion complexes, 10 mL of ethyl acetate was mixed with the complexes, and stirred for 30 min at room temperature. Solid complexes were separated from liquid by vacuum filtration and eugenol and eugenol acetate in residue solution and in the eluate solution could be calculated by GC. The extraction efficiency was described by the separation factor K, which can be calculated from Eqs. (1), 
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where, neugenol, c (mmol) and nethyl acetate, c (mmol) are the molar amounts of eugenol and eugenol acetate in complex, neugenol acetate, r (mmol) and neugenol, r (mmol) are the molar amounts of eugenol acetate and eugenol in residue solution, respectively. 

Experimental parameters such as solvent environment, molar ratio of guest/β-CD, and binding temperature on the separation of eugenol and eugenol acetate were studied in sequence. At the beginning, the effect of the guest/β-CD molar ratio from 1:1 to 5:1 was investigated, while the other experimental parameters were kept as: 10% ethanol-water solution, solution temperature 313 K, binding time 4 h. The binding temperature was investigated at the range of 293 K-333 K, dissolving constant amount of β-CD in appropriate amounts of water. The solvent environment tested for changes of volume fraction ethanol was varied from 0 to 50%. Other experimental parameters were not changed.

Phase solubility studies: A method proposed by Higuchi and Connors was used to study phase solubility 1()
. 10 mL of (-CD aqueous solutions with different concentrations (0–20 mM) were prepared, and then excess amounts of eugenol and eugenol acetate were added into the above solutions, respectively. The mixtures were maintained at 313 K in a constant temperature water bath, and then magnetically stirred for 24 h until equilibrium was reached. The suspensions were separated by centrifugation at 1500 rpm for 15 min and further filtered with 0.45-μm membrane filters (Millipore). The content of eugenol and eugenol acetate in the solution was determined by spectrophotometrically at 280 nm. All experiments were performed in triplicate within the error of ±5%. The apparent stability constants, KS, were calculated by plotting the concentration of dissolved eugenol or eugenol acetate vs. (-CD concentration, while the binding stoichiometry was assumed to be 1:1:
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where, S0 is the concentration of eugenol or eugenol acetate in the absence of (-CD. The slope in Eqs. (2) is the slope of the phase solubility diagram.

Preparation of inclusion complexes: The solid inclusion complexes of (-CD with eugenol and eugenol acetate was prepared by co-precipitation method described by 2Ayala-Zavala et al.
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 with minor modifications. 1 mmol of (-CD (1.135 g) was dissolved in 25 mL distilled water at 313 K, and then 1 mmol of eugenol (0.1642 g) or eugenol acetate (0.154 g), which previously dissolved in 5 mL 95% (v/v) ethanol was added into the clear (-CD solution. The mixture was stirred at 323 K for 2 h. When the mixture was utterly clear, it was cooled at 273 K for 24 h and then centrifuged. The precipitate was washed with hot water and n-hexane completely to remove the free eugenol or eugenol acetate on the surface of (-CD, respectively. The (-CD inclusion complexes of eugenol and eugenol acetate were dried in a vacuum oven and stored in an airtight glass desiccator at room temperature. Quantification of eugenol and eugenol acetate in aqueous solution was carried out by gas chromatography (GC) 3()
. Determination of encapsulation efficiency (EE%) and loading capacity (LC) also were calculated according to the previously reported ref 4()
.
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Characterization of the inclusion complexes: FT-IR measurements of eugenol, eugenol acetate, (-CD, the physical mixture and inclusion complex were performed by KBr disc method using a Bruker TENSOR 37 FT-IR spectrometer (Bruker, Ettlingen, Germany). The spectra were obtained in the range of 4000 and 400 cm-1 with a resolution of 4 cm-1. The X-ray diffraction (XRD, Rigaku Denki MAX III diffractometer) was investigated with Na-filtered Al Kα radiation in the 2θ range of 5 to 50° in steps of 0.02°/s. TGA of eugenol, eugenol acetate, (-CD, the physical mixture and inclusion complex were studied with a Netzsch STA-449C thermal analysis system. Each sample (3-5 mg) was put into a sealed aluminum pan and were heated from room temperature to 500 (C at the rate of 10 (C/min under constant N2 flow. DSC profiles of eugenol, eugenol acetate, (-CD, the physical mixture and inclusion complex were recorded by a differential scanning calorimeter (DSC, Q2000, TA Instruments). For the DSC analyses, Each sample was heated to 523 K at the rate of 5 (C/min under constant N2 flow. The 1H NMR spectrum and two-dimensional rotating frame nuclear overhauser effect spectroscopy (2D ROESY) experiment were performed on a Bruker AVANCE IIIT 600HD spectrometer (Bruker, BioSpin, Switzerland) operating at 600 MHz, with D2O as solvent.
Molecular modeling: All theoretical calculations were carried out with Gaussian 08 software package 5()
. The initial structures of eugenol and eugenol acetate were constructed using the CS Chem3D (version 14.0) program. (-CD was built and optimized with PM3 from the crystal structure 6(, 7)
. The glycosidic oxygens were placed onto the XY plane and their center was defined as the origin of the coordination system. The primary OH groups were placed pointing toward the positive Z-axis. The inclusion complex was constructed from the PM3-optimized (-CD with eugenol or eugenol acetate. The longer dimension of eugenol or eugenol acetate was initially placed onto the Z-axis. Its position was defined by the Z-coordinate of the carbon atom of eugenol or eugenol acetate. The inclusion complexation was emulated by entering eugenol or eugenol acetate from one end of (-CD and then letting it pass through (-CD from -10 Å to 10 Å with a stepwise 1 Å. In each step, the geometry of the complex was fully optimized with PM3 without any restriction 8(, 9)
. In order to improve the accuracy of the results, ONIOM2 (B3LYP/6-31G*:PM3) and (HF/6-31G*:PM3)] methods were used to calculated the most stable structure of the two models under vacuum. The binding energy (BE) could be calculated, and the structure with lowest binding energy at all positions was obtained as the optimal complex structure.
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Fig. S1. Two possible models of describing the inclusion processes of β-CD with guests: head up (a), and head down (b) of β-CD with eugenol ; head up (c), and down (d) of β-CD with eugenol acetate, circling process of eugenol (e) and eugenol acetate (f). 
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