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Periodic mesoporous organosilica with Serine-Tryptophan dipeptide framework by encapsulating curcumin to enhance ultraviolet shielding 
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[bookmark: _Hlk190983939]Characterization of Serine-Tryptophan dipeptide bilateral organic silane precursor（Ser-Trp-BOSP）
1H NMR (400 MHz, DMSO-d6) δ 10.94-10.90 (m, 2H), 10.00-9.42 (m, 1H), 8.24-7.95 (m, 1H), 7.32 (dd, J = 13.2, 6.8 Hz, 2H), 7.09-6.88 (m, 3H), 6.34-5.91 (m, 3H), 4.84 (t, J = 5.3 Hz, 3H), 4.09 (dt, J = 8.2, 5.4 Hz, 2H), 3.83-3.70 (m, 9H), 3.58-3.46 (m, 3H), 3.19-2.92 (m, 6H), 1.58-1.41 (m, 4H), 1.23-1.11 (m, 18H), 0.63-0.51 (m, 4H). (Figure S1)
FTIR (KBr, cm-1)：3340.01, 2973.35, 2930.55, 2854.91, 1624.31.95, 1572.06, 1443.09, 1392.60, 1248.51, 1102.97, 1077. 05. (Figure S2)
[bookmark: _Hlk183800101]HR-MS(M+H+)：calculated for 800.4046, found 800.4046 (Figure S3)
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[bookmark: _Hlk183800514][bookmark: _Hlk183798782]Figure S1. 1H NMR of Serine-Tryptophan dipeptide bilateral organic silane precursor
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[bookmark: _Hlk183797958]Figure S2. FTIR spectra of Serine-Tryptophan dipeptide bilateral organic silane precursor
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[bookmark: _Hlk183798991]Figure S3. HR-MS of Serine-Tryptophan dipeptide bilateral organic silane precursor

[bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK19]Tryptophan bilateral organic silane precursor
[bookmark: _Hlk191412032]The preparation of tryptophan organosilicon precursor was shown in Scheme S1. First, 40 mmol (8.17 g) of tryptophan and 100 mL of methanol were successively added into the triple-necked flask with the magnetic stirring, and the system was maintained at 0 °C under ice bath conditions. Meanwhile, 9 mL of dichlorosulfoxide was slowly added dropwise into the above system. Subsequently, they were heated and refluxed in an oil bath for 5 hours. After that, they were cooled and evaporated under reduced pressure to obtain crude products. Then, they were redispersed into methanol solution, and evaporated under reduced pressure to remove the methanol, thereby produce 8.35g tryptophan methyl ester hydrochloride in yield of 82%. Second, 10 mmol (2.91 g) of tryptophan methyl ester hydrochloride and 50 mL of anhydrous ethanol were mixed in a 250 mL three-necked flask. 3.13 g of 80% hydrazine hydrate was added to the reaction system under the protection of nitrogen. The reaction system was heated and refluxed in an oil bath overnight. After cooling, the hydrazine hydrate was removed by filtration, and the methanol was removed by spinning under reduced pressure. The mixed solvents of 60 mL dichloromethane and 20 mL isopropanol were added to dissolve the residuum, and 40 mL saturated saline was used to extract the solution. The organic layer was separated and collected. The solvent was then removed via rotary evaporation under reduced pressure, yielding the crude product as a brown oily substance of tryptophyl hydrazide. Finally, 2.18 g tryptophyl hydrazide was dissolved in 100 mL anhydrous tetrahydrofuran under nitrogen atmosphere. 3-isocyanato-propyltriethoxysilane (IPTES, 20 mmol, 4.95 g) was slowly added dropwise to the solution. The reaction mixture was stirred at room temperature for 2 hours. Then, the solvent was removed under reduced pressure using a rotary evaporator, affording a white solid product of 3.07 g in 55% yield. The obtained product was confirmed by 1H NMR , FTIR analysis.
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Scheme S1. Synthesis of tryptophan bilateral organic silane precursor
1H NMR (400MHz, DMSO-d6, TMS): δ 11.01-10.80 (m, 1H), 9.82 (s, 1H), 7.74 (s, 1H), 7.58 (d, J = 7.9 Hz, 1H), 7.33 (d, J = 8.1 Hz, 1H), 7.19 (d, J = 2.3 Hz, 1H), 7.07 (t, J = 7.5 Hz, 1H), 6.99 (t, J = 7.4 Hz, 1H), 6.42–5.97 (m, 3H), 4.32 (q, J = 6.7 Hz, 1H), 3.73 (qd, J = 7.0, 4.2 Hz, 12H), 3.07-2.85 (m, 6H), 1.39 (td, J = 12.5, 6.3 Hz, 4H), 1.14 (td, J = 7.0, 4.4 Hz, 18H), 0.54-0.40 (m, 4H). (Figure S4)
FTIR (KBr, cm-1): 3315, 2974, 2926, 1658, 1614, 1572, 1481, 1459, 1390, 1280, 1195, 1166, 1103, 1080, 956, 785. (Figure S5)
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[bookmark: OLE_LINK20]Figure S4. 1H NMR of tryptophan bilateral organic silane precursor
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Figure S5. FTIR spectra of tryptophan bilateral organic silane precursor
Serine bilateral organic silane precursor
[bookmark: bsch1]The preparation route of serine organosilicon precursor was prepared according to our previous report (Microporous and Mesoporous Materials, 373 (2024) 113133), as shown in Scheme S2. The reaction conditions, steps and purification methods were carried out in accordance with the literature protocol. Moreover, the obtained compound serine bilateral organic silane precursor was characterized by spectroscopic analysis, and the spectral data showed in full agreement with those reported in our previous literature. 


Scheme S2. Synthesis of serine bilateral organic silane precursor
Standard curve of Curcumin
[image: ]
Figure S6. Standard curve of Curcumin
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