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1. Materials

Icaritin (purity > 98.5%) was provided by Beijing Shenogen Pharmaceutical Co. Ltd.
(Beijing, China). Cy5 NHS, Cy5.5 NHS, bromomethyl methyl ether (MOMBYr), tetrahy-
drofuran (THF), Dichloromethane (DCM), triethylamine (TEA), Caesium carbonate
(Cs2C0O:s), Ethyldiisopropylamine (DIPEA), N,N-Dimethylformamide (DMF), isopropa-
nol, and 2-(BOC-amino) ethylebromide were purchased from Beijing Inno-chem Co. Ltd.
(Beijing, China).

2. Synthesis of Icaritin-Cy5 and Icaritin-Cy5.5
2.1. Synthesis Route
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Figure S1. Synthesis route of Icaritin-Cy5 and Icaritin-Cy5.5.

2.2. Synthesis of Compound A

Icaritin (10.0 g, 27.17 mmo], 1.00 equiv.) and DIPEA (8.06 g, 62.50 mmol, 2.30 equiv.)
were dissolved in 100 mL THF and stirred for 30 min at room temperature. The solution
was added MOMBr (7.0 g, 55.70 mmol, 2.05 equiv.) dropwise and stirred for one hour.
The resulting mixture was filtered, and the filtrate was concentrated under reduced
pressure. The crude product was subjected to crystallization by ethyl acetate and petro-
leum ether to obtain compound A (8.32 g, 67%).

H-NMR (400 MHz, DMSO) 6 12.53 (s, 1H), 8.01 (d, ] =8.7 Hz, 2H), 7.13 (d, ] = 8.8 Hz,
2H), 6.55 (s, 1H), 5.33 (s, 2H), 5.13 (s, 1H), 5.12 (s, 2H), 3.84 (s, 3H), 3.43 (d, ] = 6.6 Hz, 2H),
3.39 (s, 3H), 3.12 (s, 3H), 1.73 (d, | = 14.1 Hz, 3H), 1.61 (s, 3H).[M]* calcd for C2sH20s,
457.2; found, 456.7.

2.3. Synthesis of Compound B

Compound A (5.0 g, 10.96 mmol, 1.00 equiv.), 2-(BOC-amino) ethylebromide (3.67 g,
16.45 mmol, 1.50 equiv.), and Cs2COs (10.70 g, 32.88 mmol, 3.0 equiv.) were added to 100




mL DMF and stirred at room temperature for 30min. The resulting mixture was then
heated to 85°C and stirred for 5 h. The solution was quenched with 400 mL water and
extracted with 100 mL ethyl acetate. The organic layer was washed with water (5 x 200
mL) and dried over anhydrous sodium sulfate. Compound B was obtained by concen-
tration under reduced pressure, and then recrystallized by ethyl acetate and petroleum
ether (4.85 g, 74%).

"H-NMR (400 MHz, DMSO) 67.99 (d, ] =9.0 Hz, 2H), 7.12 (d, ] =9.0 Hz, 2H), 6.91 (d, |
=5.2 Hz, 1H), 6.77 (s, 1H), 5.40 (s, 2H), 5.14 (t, ] = 5.6 Hz, 1H), 5.09 (s, 2H), 4.07 (s, 2H), 3.84
(s, 3H), 3.46 (dd, ] =16.3, 5.0 Hz, 2H), 3.41 (s, 3H), 3.33 (d, ] = 8.0 Hz, 2H), 3.10 (s, 3H), 1.72
(s, 3H), 1.62 (s, 3H), 1.38 (s, 9H). [M]* calcd for C32Hs2NOs, 599.3; found, 599.7.

2.4. Synthesis of Compound C

Concentrated sulfuric acid (0.6 g) was added to 15 mL THF and 15 mL isopropanol
and stirred for 30 min at room temperature. Compound B (1.0 g, 1.70 mmol) was then
added to the resulting solution. The solution was heated to 55°C, stirred for 6 hours, and
quenched with 30 mL 5% KHCOs aqueous solution. The resulting mixture was concen-
trated and filtered. The residue was washed with water and dried at 70°C. The dried
residue was dissolved in 40 mL ethanol and 400 pL concentrated hydrochloric acid under
refluxing. The resulting solution was then cooled to room temperature slowly and com-
pound C crystallized (510 mg, 67%).

'H NMR (400 MHz, DMSO) & 11.03 (s, 1H), 9.08 (s, 1H), 8.35 (s, 2H), 8.11 (d, ] =9.0
Hz, 2H), 7.12 (d, ] =9.1 Hz, 2H), 6.70 (s, 1H), 5.17 (dd, ] = 7.4, 6.2 Hz, 1H), 4.27 (t, | = 5.2 Hz,
2H), 3.84 (s, 3H), 3.51 — 3.45 (m, 2H), 3.44 (d, ] = 7.0 Hz, 2H), 1.76 (s, 3H), 1.63 (s, 3H). [M]*
caled for C23H2NOe, 412.2; found, 411.8. HPLC: purity was 97%.

2.5. Synthesis of Icaritin-Cy5

Compound C (16.1 mg, 0.036 mmol, 1.1 equiv.), Cy5 NHS(20 mg, 0.033 mmol, 1.0
equiv.), and TEA (20 mg, 0.198 mmol, 6.0 equiv.) were added to 4 mL DCM and stirred at
0°C for 24 hours. The solution was washed with 20 mL water four times and concentrated
under reduced pressure to obtain Icaritin-Cy5 (18 mg, 62%) as a blue powder.

[M]* caled for CssHe2N3Oy7, 876.46; found, 876.3. HPLC: purity was 89.5%.

2.6. Synthesis of Icaritin-Cy5.5

Compound C (13.8 mg, 0.031 mmol, 1.1 equiv.), Cy5.5 NHS(20 mg, 0.028 mmol, 1.0
equiv.), and TEA (8.5 mg, 0.084 mmol, 3.0 equiv.) were added to 4 mL DCM and stirred at
0°C for 24 hours. The solution was washed with 20 mL water four times and concentrated
under reduced pressure to obtain Icaritin-Cy5.5 (28 mg, 98%) as a green powder.

[M]* caled for CesHesN3Oy7, 976.49; found, 976.4. HPLC: purity was 95.2%.



