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Table S1. HMAI Table of 13C NMR chemical shifts for doublets. HMBC correlations with doublet signals of methyl groups C-21 and C-27. 

(From Simonet et al., Phytochem. Anal., 2021: 32, 38-61). 

 

Structural Features  HMBC signals  

C-9 C-12 C-23 C-24 C-22 C-25  H-27 C-24 C-25 C-26 H-21 C-17 C-20 C-22 Data 

    SP R  0.67 29.1 30.6 66.7 1.12 62.9 41.9 109.3 1 

    SP DB  - - - - 1.08 63.2 41.9 109.4 11 

    F R  0.96 28.5 34.4 75.3 1.30 63.9 40.8 110.7 43 

    FM R  0.98 28.2 34.2 75.2 1.16 64.1 40.5 112.7 44 

  OHα  SP R  0.72 38.9 31.8 66.0 1.16 62.6 35.9 111.7 58 

   OGlcβ SP R*  1.12 81.5 38.2 65.1 1.02 62.3 42.1 111.6 62 

  OHα OGlcβ SP R*  1.19 87.9 37.9 64.1 1.15 62.0 34.6 112.7 60 

 CO   SP S  1.05 26.2 27.5 65.2 1.35 54.2 43.1 109.8 24 

 CO   SP R  0.64 29.2 30.5 66.9 1.31 54.3 42.6 109.3 18 

 CO   F R  0.96 28.4 34.3 75.3 1.53 54.9 41.3 110.9 32 

 CO   F S  1.01 28.3 34.4 75.3 1.51 54.8 41.3 110.8 34 

DB CO   SP R  0.67 29.2 30.5 67.0 1.38 54.5 43.0 109.5 28 

 OHβ   SP R  0.67 29.4 30.7 66.9 1.41 63.0 43.1 109.6 47 

 

OH: hydroxyl; DB: double bond; CO: carbonyl; SP: spirostanic; F: furostanic; R/S/α/β: chiral center configuration. 

* R is the relative configuration; S is the absolute configuration because a glucopyranosyloxy moiety is at C-24.  
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Table S2. HMAI Table of 13C NMR chemical shifts for singlets. HMBC correlations with singlet signals of methyl groups C-18 and C-19. (From 

Simonet et al., Phytochem. Anal., 2021: 32, 38-61). 

 

Structural Features  HMBC signals  

C-2 C-5 C-6 C-9 C-12 C-22 C-23 C-24  H-18 C-12 C-13 C-14 C-17 H-19 C-1 C-5 C-9 C-10 Data 

 α    SP    0.80 40.0 40.5 56.1 62.9 0.62 36.9 44.4 54.1 35.6 1 

 α    SP OHα OGlcβ  1.01 40.7 41.4 56.6 62 0.75 37.5 45.6 54.6 35.9 60 

 α   CO SP    1.03 212.8 55.4 55.9 54.3 0.61 36.6 44.4 55.5 36.3 18 

 α  DB CO SP    0.98 204.3 51.3 52.7 54.5 0.79 35.0 42.5 171.3 39.5 28 

OH α α  DB CO SP    0.97 204.3 51.4 52.7 54.6 0.86 43.5 42.5 170.5 40.6 55 

 α   OHβ SP    1.06 79.3 46.6 55.2 63.0 0.64 37.2 44.7 53.6 35.9 47 

OH α α    SP    0.78 40.0 40.6 56.3 63.0 0.69 45.6 44.6 54.3 36.8 35 

 β    SP    0.79 40.3 40.9 56.5 63.1 0.84 30.8 36.9 40.2 35.2 4 

OH β β    SP    0.77 40.2 40.8 56.3 63.1 0.87 40.5 36.4 41.4 36.9 38 

 DB    SP    0.80 39.9 40.5 56.7 62.9 0.85 37.5 141.1 50.3 37.1 9 

 DB   CO F    1.13 212.9 55.4 56.0 54.9 0.91 37.0 140.9 52.4 37.6 32 

OH α DB    SP    0.78 39.8 40.5 56.5 62.9 0.91 45.8 140.1 50.2 38.0 40 

OH α DB    SP  OGlcβ  0.71 39.7 40.4 56.5 62.3 0.91 45.7 140.1 50.1 37.9 62 

OH α DB    F    0.85 39.9 40.8 56.5 63.9 0.92 45.8 140.1 50.3 38.0 43 

OH α DB    FM    0.77 39.6 40.8 56.4 64.1 0.91 45.7 140.1 50.2 37.9 44 

 α OHα   SP    0.81 40.0 40.7 56.2 62.9 0.68 37.6 52.1 54.0 36.4 45 

 α OGlcα   SP    0.76 40.0 40.8 56.4 63.0 0.68 37.5 50.9 53.8 36.7 46 

 α OGlcα   SP OHα   0.96 22.7 41.4 56.5 62.6 0.74 37.8 51.3 54.0 36.8 58 
 OH: hydroxyl; DB: double bond; CO: carbonyl; SP: spirostanic; F: furostanic; α/β: chiral center configuration.  
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Table S3. UPLC-QTOF/MSE data for the saponins in the chromatogram window from 5 to 8 minutes of the crude extract YS-But. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Retention time (min.) [M – H]– Fragmentation (m/z) 

6.31 901.4745 739.4255, 577.3707 

5.61 901.4756 739.4235, 577.3746 

5.36 899.4613 737.4082, 575.3576 

7.07 871.4670 739.4254, 577.3730 

6.94 871.4661 739.4251, 577.3732 

6.09 869.4522 737.4103, 577.3730 
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Figure S1. 1H NMR spectrum of fraction YS-But-BBA (600 MHz, Pyridine-d5). 
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Figure S2. 1H NMR spectrum of fraction YS-But-BCA (600 MHz, Pyridine-d5).  
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Figure S3. HMBC spectrum for fractions YS-But-BCA and YS-But-BBA (0.45 to 1.45 ppm; 600 MHz, Pyridine-d5). 
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Figure S4. HMAI Flowchart of doublets with notes for fractions YS-But-BCA and YS-But-BBA. 

<30 ppm

and

>60 ppm

1H NMR

<0.80 ppm

75 ppm

approx

1H NMR

s 3.24 ppm

109 ppm

to

113 ppm
54-55 ppm

110-111

ppm 1H NMR

1.5 ppm

1H NMR

1.38 ppm

approx

109ppm
1H NMR

1.41 ppm

88 ppm

approx

81 ppm

approx

39 ppm

approx

DOUBLET

SIGNALS

1H NMR

4.76 and 4.79

ppm

SP C25 R SP C25 S F

FM

SP C12 CO

SP C9 DB C12 CO

F C12 CO

SP C12 OHβ

SP C25 DB 

SP C23 OHα C24 OGlcβ SP C24 OGlcβ SP C23 OHα

Check C-21

data

Structural

elucidation

Structural

elucidation

2

1

Y

Y

Y

Y Y

Y Y

Y
Y

Y

Y Y Y

N

N

N N

N

N

N

N

N

N

NN

N

N

SP: spirostanic; F furostanic; FM: methoxyfurostanic; R/S/α/β quiral configuration; CO: carbonyl group; OH: hydroxyl

group; DB: double bound; Oglc: glucopyranosyloxy; Y: Yes; N: Not.

C-27

C-21

C-27

D1

D2 D3 D4D5 D6 D7

D8

D9

D10

D11

D12 D13

D14

1.35 ppm 

1.31 ppm 

1.04 ppm 

0.67 ppm 



10 

 

 

Figure S5. HMAI Flowchart of singlets with notes for fractions YS-But-BCA and YS-But-BBA. 
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Figure S6. TOCSY-1D spectra obtained selected anomeric protons of sugar chain S1 
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Figure S7. ROESY-1D spectra obtained selected anomeric protons of sugar chain S1 
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Figure S8. TOCSY-1D spectra obtained selected anomeric protons of sugar chain S2 
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Figure S9. ROESY-1D spectra obtained selected anomeric protons of sugar chain S2 


