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Scheme S1. Synthesis methods and chemical structures of IDO and IDEO.
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Fig. S2. FT-IR spectra of IS, OA, IDO, and IDEO
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[bookmark: _Hlk48290705]Fig. S3. 1HNMR patterns of OA, IDO, and IDEO


1 Preparation of isosorbide di-oleate (IDO)
IDO can be synthesized through a simple esterification reaction using oleic acid and isosorbide. To a 250 mL three-necked flask, add 0.1710 mol isosorbide and 0.3762 mol oleic acid. Place the three-necked flask in an oil bath, stir magnetically under a nitrogen atmosphere, and raise the temperature to 130 °C. Add 0.393 g (0.3% of the total mass of the system) of p-Toluenesulfonic acid (TSA) catalyst when the temperature reaches 150 °C. After a 7-hour reaction, add excess oleic acid to ensure complete conversion of isosorbide. It is essential to deacidify the product at the end of the reaction for obtaining a higher-purity product. Cool the system temperature to 55 ℃, and add 5.633 g of 15 wt% NaOH solution drop by drop for 30 min to remove residual oleic acid. Centrifuge the mixture to obtain the supernatant. Due to the density difference between the product and generated sodium fatty acids, extraction with ethyl acetate is necessary to separate the target product. Remove the organic phase ethyl acetate by a rotary evaporator, followed by drying the product at 60 °C to eliminate residual water and obtain the final product IDO.
2 Preparation of isosorbide di-epoxidized oleate (IDEO)
IDEO can be synthesized by an epoxidation reaction using m-chloroperoxybenzoic acid (m-CPBA) as the oxidizing agent. IDEO is synthesized via the Prilezhaev reaction [1], wherein the stereoisomerism of the carbon-carbon double bond is usually wholly maintained in the epoxide due to the high stereospecificity of the reaction. Initially, 0.0148 mol of IDEO was added to the reaction flask and dissolved in dichloromethane (DCM). The flask was then placed in an ice-water bath, and 0.1777 mol of m-CPBA (dissolved in 15 mL of DCM) was added to the reaction flask under ice-water bath conditions. After completing the sample addition, the reaction flask was placed at room temperature and stirred for 24 h. When the ester was completely converted, the reaction was diluted with DCM and washed with sodium thiosulfate (Na2S2O3), sodium bicarbonate (NaHCO3), and saturated sodium chloride (NaCl). The solution was dried using anhydrous sodium sulfate (Na2SO4) for 5 h, and then the solvent was evaporated using a rotary evaporator at 30 °C. Finally, the product was purified using column chromatography (eluents were petroleum ether and ethyl acetate) to fabricate IDEO. The synthesis procedure and chemical structure are shown in Scheme 1.
3 FTIR
The consistency of the structural changes of the products during the reaction with the changes in the positions of the absorption peaks of the functional groups in the infrared spectra was used to verify whether the synthesized products performed the synthetic reaction as expected theoretically. The results are shown in Fig. 2. IS contains an alcoholic hydroxyl group, so a robust stretching vibration peak appears at 3600-3200 cm-1. The alcohol hydroxyl group peak disappears in the product synthesized after the esterification reaction, and a new C=O bond stretch vibration peak of the ester group appears at 1743 cm-1, confirming the involvement of the alcohol hydroxyl group in the reaction and the formation of the ester group. Furthermore, comparing the IR spectrograms of OA and IDO, the hydroxyl and carboxyl stretching vibration peaks of oleic acid at 2400-3400 cm-1 and 935 cm-1 disappeared. The carbonyl bond stretch vibration peak (C=O) in the carboxyl group at 1710 cm-1 of IDO shifted to 1743 cm-1, indicating the occurrence of an esterification reaction[2]. Comparing the IR spectra of IDO and IDEO, the stretching vibration peak of the C-H unsaturated bond at 3008 cm-1 disappeared, and the epoxy bond exhibited a peak at 884 cm-1, indicating the successful conversion of the carbon-carbon double bond in the molecular structure of IDEO into the epoxy bond.
4 1H NMR
[bookmark: _GoBack]The successful synthesis of the product in each step of the reaction was verified by the change of functional groups and the alteration of proton signal peaks in the reaction. The results are illustrated in Fig. 3. Comparing the NMR hydrogen spectrum curves of OA and IDO, the peaks at 3.73 - 4.13 ppm and 5.14 ppm belong to the signals on carbon atoms #8, #9, and #10. The presence of these two peaks indicates the successful synthesis of IDO [3]. In the NMR hydrogen spectrum curves of IDO and IDEO, the proton signal peak on carbon atom at 5.3-5.4 ppm disappeared for IDO, and the proton signal on carbon atom #5 shifted. Simultaneously, the proton signal peak on the carbon atom on the epoxy bond appeared at 2.9 ppm for IDEO [4-5]. In combination with the disappearance of the stretching vibration peak of the C-H unsaturated bond at 3008 cm-1 in the IR spectrum, it indicates that the carbon-carbon double bond on IDO was basically converted to the epoxy group, and the epoxidation reaction was successfully carried out.
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