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General experimental procedures 

Optical rotation was measured using a Rudolph Autopol VI polarimeter (Rudolph, USA); ECD spectra were obtained on 

a Applied photophysics brighttime chirascan (AppliedPhotophysics, UK); IR spectra were recorded on a Nicolet iS10 

instrument (Thermo Fisher Scientific, USA); 1D and 2D NMR spectra were recorded on a Bruker-Avance 600 instrument 

(Bruker, Germany); The HR-ESI-MS was performed using a Q-TOF-Ultima mass spectrometer (Milford, MA, USA); The 

crystallographic data were obtained on a Bruker Apex II CCD diffractometer (Bruker, Germany) using Cu-Kα radiation (λ = 

1.54178 Å); Semipreparative HPLC was performed on an Agilent infinity II system equipped with a DAD detector (Agilent, 

USA) and a Capcell Pak C18 column (10 mm × 250 mm, 5μm particles, Shiseido, Japan) or a Chiralpak AD-H column (4.6 

mm × 250 mm, 5μm particles, Daicel (China) Investment Co., Ltd.) or ; Sephadex LH-20 (GE Healthcare Bio-Sciences AB); 

Reversed-phase C18 silica gel 5μm, YMC Co., Ltd. Japan); MCI gel (CHP-20 P, Mitsubishi Chemical Industries Co., Ltd. 

Japan); Silica gel (100–200 mesh and 200–300 mesh; Qingdao Haiyang Chemical, China); All solvents used in CC were of 

analytical grade (Sinopharm Chemical Reagent Co., Ltd. China). 

Extraction and isolation 

The air-dried and pulverized root of I. indigotica (45 kg) was extracted with 80% EtOH under reflux three times. After 

removing the solvent under reduced pressure, the concentrated residue was successively partitioned with petroleum ether 

(PE), dichloromethane (CH2Cl2) and n-BuOH. The CH2Cl2 extract (170 g) was subjected to column chromatography (CC) 

on silica gel, eluting with a gradient solvent system (CH2Cl2-MeOH, 100:0 − 100:20) to give eleven fractions (F1 − F11); 
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F3 (16g) was subjected to CC on silica gel, eluting with (CH2Cl2-MeOH, 100:1 − 100:5) to give six subfractions (F3-1 − 

F3-6). F3-3 (0.9g) was subjected to CC on Sephadex LH-20 gel, eluting with (CH2Cl2-MeOH, 1:1) and then purified by 

HPLC with MeCN-H2O (32:68) to afford 5 (200 mg; tR = 5.8 min). 5 was purified by HPLC with a Chiral pak CD-Ph 

column, MeCN-H2O (80:20) to afford 5a (118 mg, tR = 17.2 min) and 5b (45 mg, tR = 18.8 min); F-4 (14 g) was subjected 

to CC on silica gel, eluting with (CH2Cl2-MeOH, 100:1 ~ 100:5) to give five subfractions (F4-1 − F4-5). F4-3 (1.9g) was 

subjected to CC on Sephadex LH-20 gel, eluting with (CH2Cl2-MeOH, 1:1) and then purified by HPLC with MeCN-H2O 

(25:75) to afford 4 (7.9 mg, tR = 25.5 min), 4 was further purified by HPLC with a Chiral pak AD-H column, 

normal hexane-isopropanol (18:82) to afford 4a (2.6 mg, tR = 16.9 min) and 4b (2.7 mg, tR = 15.5 min); F4-4 (0.8g) was 

subjected to CC on Sephadex LH-20 gel, eluting with (CH2Cl2-MeOH, 1:1) and then purified by HPLC with MeCN-H2O 

(22:78) to afford 2 (8.5 mg; tR = 22.6 min), and further purified by HPLC with a Chiral pak AD-H column, 

normal hexane-isopropanol (80:20) to afford 2a (3.3 mg, tR = 27.2 min) and 2b (3.0 mg, tR = 24.3 min); F8 (4g) was 

subjected to CC on RP-C18 eluting with MeCN-H2O (10%, 30%, 60%) to give three subfractions (F8-1 − F8-3). F8-2 (0.2g) 

was purified by HPLC with MeCN-H2O (32:68) to afford 3 (10.2 mg, tR = 13.3 min) further purified by HPLC with a Chiral 

pak AD-H column, normal hexane-isopropanol (15:85) to afford 3a (3.8 mg, tR = 25.1 min) and 3b (4.1 mg, tR = 23.9 min); 

F8-2 (0.4g) was purified by HPLC with MeCN-H2O (35:65) to afford 1 (6.3 mg, tR = 14.2 min) further purified by HPLC 

with a Chiral pak AD-H column, normal hexane-isopropanol (20:80) to afford 1a (3.8 mg, tR = 13.0 min) and 1b (4.1 mg, tR 

= 16.1 min). 
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Figure S1. The IR spectrum of 1a/1b (in KBr) 
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Figure S2. The HR-ESI-MS spectrum of 1a/1b (in MeOH) 
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Figure S3. The 1H NMR spectrum of 1a/1b (in DMSO-d6) 
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Figure S4. The 13C NMR spectrum of 1a/1b (in DMSO-d6) 
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Figure S5. The DEPT 135° spectrum of 1a/1b (in DMSO-d6) 
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Figure S6. The HSQC spectrum of 1a/1b (in DMSO-d6) 
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Figure S7. The HMBC spectrum of 1a/1b (in DMSO-d6) 
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Figure S8. The 1H-1H COSY spectrum of 1a/1b (in DMSO-d6) 
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Figure S9. The IR spectrum of 2a/2b (in KBr) 
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Figure S10. The HR-ESI-MS spectrum of 2a/2b (in MeOH) 
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Figure S11. The 1H NMR spectrum of 2a/2b (in DMSO-d6) 
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Figure S12. The 13C NMR spectrum of 2a/2b (in DMSO-d6) 
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Figure S13. The DEPT 135° spectrum of 2a/2b (in DMSO-d6) 
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Figure S14. The HSQC spectrum of 2a/2b (in DMSO-d6) 
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Figure S15. The HMBC spectrum of 2a/2b (in DMSO-d6) 
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Figure S16. The 1H-1H COSY spectrum of 2a/2b (in DMSO-d6) 
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Figure S17. The IR spectrum of 3a/3b (in KBr)  
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Figure S18. The HR-ESI-MS spectrum of 3a/3b (in MeOH) 
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Figure S19. The 1H NMR spectrum of 3a/3b (in DMSO-d6) 
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Figure S20. The 13C NMR spectrum of 3a/3b (in DMSO-d6) 
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Figure S21. The DEPT 135° spectrum of 3a/3b (in DMSO-d6) 
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Figure S22. The HSQC spectrum of 3a/3b (in DMSO-d6) 
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Figure S23. The HMBC spectrum of 3a/3b (in DMSO-d6) 
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Figure S24. The 1H-1H COSY spectrum of 3a/3b (in DMSO-d6) 
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Figure S25. The ROESY spectrum of 3a/3b (in DMSO-d6) 
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Figure S26. b3lyp/6-31g(d) optimized lowest energy conformers for (3'S,2''R)-1 and (3'S,2''S)-1 and their equilibrium populations 
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The experimental ECD spectrum of 1a (red line) and 1b (blue line) and the calculated ECD spectrum of (3'S,2''R)-1 (red short dash), (3'R,2''S)-1 

(blue short dash), (3'S,2''S)-1 (green short dash) and (3'R,2''R)-1 (light blue short dash). The calculated ECD (excited states 30) spectrum were 

plotted as sums of Gaussians 09 with a 0.22 eV exponential half-width using the program Specdis 1.62, and the UV shifted was 3 nm. 

 
Figure S27. Experimental and calculated ECD spectrum of 1 
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Figure S28. b3lyp/6-31g(d) optimized lowest energy conformers for (2'R)-2 and their equilibrium populations 
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The experimental ECD spectrum of 2a (red line) and 2b (black line) and the calculated ECD spectrum of (2'R)-2 (red short dash) and (2'S)-2 

(black short dash). The calculated ECD (excited states 30) spectrum were plotted as sums of Gaussians 09 with a 0.16 eV exponential half-width 

using the program Specdis 1.62, and the UV shifted was7 nm. 

 

 
Figure S29. Experimental and calculated ECD spectrum of 2 
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Figure S30. b3lyp/6-31g(d) optimized lowest energy conformers for (4S,2'R,3'R)-3 and (4S,2'S,3'R)-3 and their equilibrium populations 
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Figure S31. b3lyp/6-31g(d) optimized lowest energy conformers for (4R,2'R,3'R)-3 and (4R,2'S,3'R)-3 and their equilibrium populations 
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The experimental ECD spectrum of 3a (red line) and 3b (blue line) and the calculated ECD spectrum of (4S,2'R,3'R)-3 (red short dash), 

(4R,2'S,3'S)-3 (blue short dash), (4S,2'S,3'R)-3 (green short dash) and (4R,2'R,3'S)-3 (light blue short dash). The calculated ECD (excited states 

30) spectrum were plotted as sums of Gaussians 09 with a 0.28 eV exponential half-width using the program Specdis 1.62, and the UV shifted 

was 2 nm. 

 

 
Figure S32. Experimental and calculated ECD spectrum of 3 
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The experimental ECD spectrum of 3a (red line) and 3b (blue line) and the calculated ECD spectrum of (4R,2'R,3'R)-3 (red short dash), 

(4S,2'S,3'S)-3 (blue short dash), (4R,2'S,3'R)-3 (green short dash) and (4S,2'R,3'S)-3 (light blue short dash). The calculated ECD (excited states 30) 

spectrum were plotted as sums of Gaussians 09 with a 0.28 eV exponential half-width using the program Specdis 1.62, and the UV shifted was 2 

nm. 

 

 
Figure S33. Experimental and calculated ECD spectrum of 3 
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Figure S34. Chiral separation chromatography of 1 
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Figure S35. Chiral separation chromatography of 2 
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Figure S36. Chiral separation chromatography of 3 
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Figure S37. Crystallographic data of 2b 
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Figure S38. The 1H NMR spectrum of 4a/4b (in DMSO-d6) 
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Figure S39. The 13C NMR spectrum of 4a/4b (in DMSO-d6) 
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Figure S40. Chiral separation chromatography of 4 
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Figure S41. The 1H NMR spectrum of 1a/1b (in D2O) 
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Figure S42. The 13C NMR spectrum of 1a/1b (in D2O) 
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Figure S43. Chiral separation chromatography of 5 


