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1. 1HNMR and 13CNMR spectrums of the targeted compounds.
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2. HRMS spectra of target compounds

HRMS spectrum of 4a
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HRMS spectrum of 4b
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HRMS spectrum of 4c
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HRMS spectrum of 8a
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HRMS spectrum of 8b
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HRMS spectrum of 8c
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HRMS spectrum of 8d
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HRMS spectrum of 11a
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HRMS spectrum of 11b
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HRMS spectrum of 11c
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HRMS spectrum of 11d
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HRMS spectrum of 11e
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HRMS spectrum of 11f
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HRMS spectrum of 11g
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HRMS spectrum of 11h
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HRMS spectrum of 11i
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HRMS spectrum of 11j
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HRMS spectrum of 11k
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HRMS spectrum of 11l
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HRMS spectrum of 11m
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HRMS spectrum of 11n
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HRMS spectrum of 11o
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HRMS spectrum of 11p
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HRMS spectrum of 11q
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HRMS spectrum of 11r
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HRMS spectrum of 11s
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HRMS spectrum of 11t
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HRMS spectrum of 16
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3. Chiral Resolution of Compound 11h

Considering the effect of chiral structure on the biological activity of compounds,

the chiral isomers (-)-11h and (+)-11h were prepared by the separation of 11h with

chiral HPLC. The chiral resolution of compound 11h was performed using Gilson

instruments, and the chromatographic column was a CHIRALPAK®IF column (250

mm × 4.6 mm, 5 µm). The compound was filtered with a microporous membrane with

an injection volume of 5 µL, and the mobile phase was Hex/EtOH = 80:20. The eluent

was ultrasonically degassed for 30 min before use. Flow rate: 1 mL/min; Cycle time:

40 min. the chiral isomers (-)-11h ([α] 20
D = - 46.7 (c 1.0, THF), tR = 24.847

min, ee value, > 99%) and (+)-11h ([α]20D = + 46.5 (c 1.0, THF), tR = 33.976 min, ee

value, > 99%) were prepared by the separation of (±)-11h with chiral HPLC.

Scheme 1. Reagents and conditions：AD-H column. Mobile phase: hex: EtOH=80:20,

flow rate: 1 mL/min.

stereoisomers separation HPLC chromatogram.

HPLC chromatogram of (±)-11h
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HPLC chromatogram of (-)-11h

HPLC chromatogram of (+)-11h


