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1. Experimental procedures
General information

Unless otherwise noted, all solvents and other reagents are commercially available and used without further purification. 'H, '*C and *'P
NMR spectra were recorded on Varian Mercury-300/400 and Varian Mercury-400/500 spectrometers. MS and HRMS spectra were
performed on a Finnigan MAT 95 spectrometer. Melting points were measured by Biichi 510 melting point apparatus without further
corrected.

Preparation of the starting material substituted 3-formyl-4-chromenones
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Dimethylformamide (6.0 mL) was cooled in ice-cold water and 2-hydroxy acetophenone (0.01 mmol) was added to this with vigorous
stirring; phosphorus oxychloride (2.0 mL) was slowly added into the solution. The pink colour thick mass was kept overnight at room
temperature. The mixture was then decomposed by cold water and extracted by EtOAc (3 X100 mL). Concentrated under reduced
pressure, the crude product was further purified by column chromatography (PE: EtOAc 10:1).

General procedure for the syntheses of compounds 1a-1d.
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Firstly, 100 mL of dry THF was placed in a 250 mL flask and cooled to 0 “C under nitrogen and 3-formyl chromone (4 mmol), Titanium
tetrachloride (1.97g, 10.4 mmol), tetraethyl methylenebisphosphonate (1.16g, 4 mmol) and N-methylmorpholine (2.1g, 20.8mmol) were
added successively. Then the mixture was partitioned between EtOAc (100 mL) and H,O and extracted by EtOAc (100 mL) twice after
stiring for 3-4 h at room temperature. Combined the organic layer , washed with aqueous NaHCOj; to neutral, dried over anhydrous
Na,SO,, and evaporated to dryness under reduced pressure, the crude product was further purified by column chromatography (CH,Cl,:
MeOH 100:0 - 40:1).

General procedure for the syntheses of compounds 4a-4v.
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Compound 1 (0.2 mmol), NaOAc (0.24 mmol), and Hydrazine hydrochloride or hydrazine 2 (0.2 mmol) was dissolved in EtOH (5
mL)and the mixture was stirred at room temperature for hours, (monitored by TLC). The NaBH, (0.6 mmol) was added after the
compound 1 was completely converted to the intermediate. Then, the ethanol was evaporated under reduce pressure after stirring at room
temperature for another 3 hours. The residue was partitioned between 1 M HCI and EtOAc (20 mL). The layer of HCI was extracted with
ethyl acetate (20 mL) twice. Combined the organic layer, dried over anhydrous Na,SO, and concentrated under reduced pressure, the
rude product was obtained and further purified by column chromatography (CH,Cl,: MeOH 100:0 - 30:1).
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2. 'HNMR, ”*C NMR and *'P NMR
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