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3. Experimental 
3.4. Physical properties of isolated compounds 
 
1-Methoxy-3-O-β-glucopyranosyl-α-L-oliose (1), C13H24O9, Mr = 324 g/mol. White crystallin powder; 
UV λmax (MeOH) nm: 263 nm. IR νmax cm−1: 3356, 2905, 2361, 1647, 1443, 1359, 1035. HR-ESI-MS: m/z 
323.1336 [M-H]+: (calcd for C13H23O9+, 323.1348); m/z 342.1784 [M+NH4]+: (calcd for C13H28NO9+, 342.1764); 
1H and 13C NMR chemical shifts see Table S1. 
 
Table S1. 13C and 1H NMR data of 1-methoxy-3-O-β-glucopyranosyl-α-L-oliose (1) (600 MHz, δ, ppm, 
in CD3OD)  

C APT δC δH C  APT δC δH 
Oliose Glucose 

1 CH 100.1 4.77, d=2.3 Hz 1΄ CH 102.8 4.38, d=7.7 Hz 
2 CH2 30.4 1.94 m, 1.87 m 2΄ CH 75.0 3.19, dd=8.9, 7.7 Hz 
3 CH 75.1 4.09, ddd=11.5, 5.7, 

2.9 Hz 
3΄ CH 77.8 3.35, m 

4 CH 71.4 3.77, d=2.8 Hz 4΄ CH 71.4 3.29, m 
5 CH 67.2 3.84, m 5΄ CH 77.8 3.28, m 
6 CH3 17.1 1.23, d=6.6 Hz 6΄ CH2 62.5 3.84 m, 3.68, 

dd=11.9, 4.8 Hz 
7 OCH3 55.0 3.30, s       

 
Sitosterol-3-O-β-glucoside (Daucosterol) (2). С35Н60О6, Mr=576.44 g/mol, white powder. 1H and 13C 
NMR chemical shifts see Table S2. 
Stigmasterol-3-O-β-glucoside (3). C35H58O6, Mr=574.8 g/mol, white powder. 1H and 13C NMR chemical 
shifts see Table S2. 
 
Table S2. 13C and 1H NMR data (J in Hz) of the compound 2 and 3 (400 MHz, δ ppm, in C5D5N) 

 Sitosterol-3-O-β-glucoside (2) Stigmasterol-3-O-β-glucoside (3) 
C APT  δC δH APT  δC δH 
1 CH2 37.48 1.74 (t, J = 11.8, 7.7 

Hz), 1.00, m 
CH2 37.48 1.74 (t, J = 11.8, 7.7 

Hz), 1.00, m 
2 CH2 29.46 1.76, m, 1.32, m CH2 29.46 1.76, m, 1.32, m 
3 CH 78.10 3.97, m  CH 78.10 3.97, m  
4 CH2 39.35 2.75 (d, J = 13.0 

Hz), 2.50 (t, J = 
12.2 Hz) 

CH2 39.35 2.75 (d, J = 13.0 Hz), 
2.50 (t, J = 12.2 Hz) 

5 C 140.94  C 140.94  
6 CH 121.96 5.37 (d, J = 4.9 Hz) CH 121.96 5.37 (d, J = 4.9 Hz) 
7 CH2 32.06 1.91, m, 1.54, m CH2 32.06 1.91, m, 1.54, m 
8 CH 31.18 1.39, m CH 31.18 1.39, m 
9 CH 50.35 0.92, m CH 50.35 0.92, m 
10 C 36.39  C 36.39  
11 CH2 21.30 1.45, m, 1.40, m CH2 21.30 1.45, m, 1.40, m 
12 CH2 39.82 1.99 (d, J = 12.8 

Hz), 1.11, m 
CH2 39.82 1.99 (d, J = 12.8 Hz), 

1.11, m 
13 C 42.35  C 42.48  
14 CH 56.83 0.96, m CH 56.92 0.96, m 
15 CH2 24.51 1.56, m, 1.04, m CH2 24.54 1.56, m, 1.04, m 



16 CH2 28.55 1.86, m, 1.27, m  CH2 26.01 1.86, m, 1.27, m  
17 CH 56.24 1.12, m CH 56.06 1.12, m 
18 CH3 11.98 0.67, s CH3 12.14 0.69, s 
19 CH3 19.01 1.00, s  CH3 19.08  
20 CH 36.93 1.41, m CH 40.79 2.06 
21 CH3 19.21 0.95, (d, J = 6.4 

Hz) 
CH3 21.29 0.92, d 

22 CH2 34.21 1.41, m, 1.09, m CH 138.86 5.23 (dd, J = 15.2, 8.7 
Hz) 

23 CH2 26.38 1.27 (2H) CH 129.48 5.08 (d, J = 7.6 Hz) 
24 CH 46.04 1.01 CH 51.42 1.60 
25 CH 29.32 1.70, m CH 31.18  
26 CH3 19.18  0.88, (d, J = 6.8 

Hz) 
CH3 19.99 0.95 

27 CH3 19.43 0.89, (d, J = 6.8 
Hz) 

CH3 21.47 1.09 

28 CH2 23.39 1.30, m (2H) CH2 25.71  
29 CH3 12.16 0.91, t CH3 12.53 0.99 
Glucose 
 CH-1’ 102.59 5.09 (d, J = 7.2 Hz) CH-1’ 102.59 5.09 (d, J = 7.2 Hz) 
 CH-2’ 75.37 4.09, d CH-2’ 75.37 4.09, d 
 CH-3’ 78.64 4.32, d CH-3’ 78.64 4.32, d 
 CH-4’ 71.71 4.31, d CH-4’ 71.71 4.31, d 
 CH-5’ 78.52 4.02, m CH-5’ 78.52 4.02, m 
 CH2-6’ 62.85 4.59 (d, J = 11.3 

Hz), 4.44 (dd, J = 
11.6, 5.8 Hz) 

CH2-6’ 62.85 4.59 (d, J = 11.3 Hz), 
4.44 (dd, J = 11.6, 5.8 
Hz) 

 
Pinitol (4). C7H14O6, Mr=194.18 g/mol, white powder. UV λmax (MeOH): 271 nm. IR νmax cm−1: 3391, 3307, 
2948, 2903, 1449, 1051, 1002, 749. HR-ESI-Q-TOF-MS: for [M-H]- found 193.0718, calc. 193.0712; for 
[M+HCOO]- found 239.0767, calc. 239.0767; for [M+Na]+ found 217.0696, calc. 217.0688. 1H NMR (400 
MHz, pyridine-d5, δ, ppm, J/Hz): 4.93 (m, 1H, H-6), 4.80-5.00 (m, 3H, H-1, H-4, H-5), 4.66 (1H, td, J = 9.2, 
3.1 Hz, H-2), 4.18 (1H, t, J = 9.2 Hz, H-3), 3.95 (3H, s, OMe). 13C NMR (100 MHz, pyridine-d5, δ, ppm): 
85.90 (C-3), 74.73 (C-1), 74.23 (C-4), 73.80 (C-6), 73.11 (C-5), 72.31 (C-2), 60.78 (OMe).  
 
6β-Hydroxyl-7-epi-loganin (5). C17H26O11, Mr=406.38 g/mol, white powder. HR-ESI-Q-TOF-MS: for [M-
H]- found 405.1402, calc. 405.1397; for [M+HCOO]- found 451.1457, calc. 451.1452; for [M+H]+ found 
407.1548, calc. 407.1553. 1H and 13C NMR chemical shifts see Table S3. 
 
Table S3. NMR spectroscopic data for 6β-hydroxy-7-epi-loganin (5) (500 MHz, δ, ppm, J/Hz)  

 
C 

 
APT 

6β-Hydroxyl-7-epi-loganin (5) 
(CD3OD) 

6β-Hydroxyl-7-epi-loganin (5) 
(CD3OD, 250 MHz, Damtoft et al., 

1997) 
δH δC δH δC 

1 CH 5.39, d, J=4.0 Hz 96.47 5.40, d, J=4.0 Hz 96.4 
3 CH 7.43, d, J=1.4 Hz 153.02 7.44, d, J=1.2 Hz 153.0 
4 C - 111.23  111.2 
5 CH 2.74, dd, J=1.3, 13.8 Hz 39.40 2.75, br dd, J=1.5, 9.0 Hz 39.4 



6 CH 3.70 84.37 3.70 84.3 
7 CH 3.46, dd, J=5.9, 8.8 Hz 85.81 3.46, dd, J=6.0, 8.5 Hz 85.8 
8 CH 1.69, m 41.13 1.70, m 41.1 
9 CH 2.03, dt, J=3.9, 3.9, 2.5 Hz 44.48 2.03, dt, J=4.0, 9.0 Hz 44.4 
10 CH3 1.15, s 17.19 1.16, d, J=6.5 Hz 17.2 
11 CO - 170.08  170.0 
12 OCH3 3.73, s 51.96 3.73, s 51.9 
Glucose 
1' CH 4.63, d=7.8 Hz 100.11 4.63, d, J=7.5 Hz 100.1 
2' CH 3.15, dd, J=7.6, 13.0 Hz 74.68 3.16, dd, J=8.0, 9.0 Hz 74.6 

3' 
CH 3.33, d, J= 3.0 Hz 78.01 3.40-3.25 (3H, H-3', H-4', H-

5') 
78.0 

4' CH 3.25, d, J=9.4 Hz 71.57  71.5 
5' CH 3.29, m 78.38  78.3 
6' CH2 3.90, t, J=2.4 Hz 

3.70, d, J=5.2 Hz 
62.74 3.89, dd, J=2.0, 12.0 Hz 

3.70 
62.7 

 
Chlorotuberoside (6). C17H25ClO11, Mr=440.83 g/mol, white powder. HR-ESI-Q-TOF-MS: for [M-H]- 
found 439.1013, calc. 439.1007; for [M+HCOO]- found 485.1062, calc. 485.1067; for [M+H]+ found 
441.1158, calc. 441.1163. 1H and 13C NMR chemical shifts see Table S4. 
 
Table S4. NMR spectroscopic data for chlorotuberoside (6) (500 MHz, δ, ppm, J/Hz)  

 
C 

 
APT 

Chlorotuberoside (6) (CD3OD) Chlorotuberoside (6) (CD3OD, 500 
MHz, Calis et al., 2005) 

δH δC δH δC 
1 CH 5.66, br s 93.34 5.66, br s 93.0 
3 CH 7.41, d, J=1.3 Hz 152.33 7.41, d, J=1.0 Hz 152.0 
4 C - 111.72 - 111.3 
5 CH 2.82, dd, J=4.3, 12.9 Hz 36.20 2.83, ddd, J=11.5, 4.3, 1.0 Hz 35.8 
6 CH 3.68 82.48 3.67 82.1 
7 CH 3.99, d, J=8.9 Hz 74.52 4.01, d, J=8.9 Hz 74.1 
8 C - 77.72 - 77.3 
9 CH 2.66, d, J=11.4 Hz 47.89 2.66, d, J=11.5 Hz 47.5 
10 CH3 1.19, s 18.89 1.19, s 18.6 
11 CO - 169.46 - 169.1 
12 OCH3 3.74, s 52.00 3.74, s 51.6 
Glucose 
1' CH 4.62, d, J=8.3 Hz 99.77 4.61, d, J=7.9 Hz 99.3 
2' CH 3.17, dd, J=7.6, 9.2 Hz 74.56 3.14, dd, J=7.9, 8.9 Hz 74.1 
3' CH 3.35, dd, J=3.3, 8.6 Hz 77.95 3.35, t, J=8.9 Hz 77.5 
4' CH 3.29, m 71.55 3.28, t, J=8.9 Hz 71.7 
5' CH 3.29, m 78.33 3.30, m 77.9 
6' CH2 3.88, d, J=2.4 Hz 

3.64, d, J=5.8 Hz 
62.74 3.88, dd, J=12.0, 2.0 Hz 

3.66, dd, J=12.0, 5.9 Hz 
62.3 

  



 
 

 

 

 

 
Figure S1. HR-ESI-QTOF-MS (+ve) spectrum of 1-methoxy-3-O-β-glucopyranosyl-α-L-oliose (1) 
  



 

 

 

 

Figure S2. HR-ESI-QTOF-MS (-ve) spectrum of 1-methoxy-3-O-β-glucopyranosyl-α-L-oliose (1)  
  



 

 

 

Figure S3. 1H NMR spectrum of 1-methoxy-3-O-β-glucopyranosyl-α-L-oliose (1) in CD3OD (o-oliose, g-glucose) 
  



 

 

 

Figure S4. 13C NMR spectrum of 1-methoxy-3-O-β-glucopyranosyl-α-L-oliose (1) in CD3OD 
  



 

 

 

Figure S5. HSQC spectrum of 1-methoxy-3-O-β-glucopyranosyl-α-L-oliose (1) in CD3OD  



 

 

 

Figure S6. HMBC spectrum of 1-methoxy-3-O-β-glucopyranosyl-α-L-oliose (1) in CD3OD  



 

 

 
Figure S7. COSY spectrum of 1-methoxy-3-O-β-glucopyranosyl-α-L-oliose (1) in CD3OD 



 

 

 
Figure S8. NOESY spectrum of 1-methoxy-3-O-β-glucopyranosyl-α-L-oliose (1) in CD3OD 
 



 

 

 

Figure S9. IR spectrum of 1-methoxy-3-O-β-glucopyranosyl-α-L-oliose (1) (spectra were measured in ATR mode) 
 



 

 

 

Figure S10. UV spectrum of 1-methoxy-3-O-β-glucopyranosyl-α-L-oliose (1) in CH3OH 
 


