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Figure S1. The voucher specimen of collected herb of L. album used for the isolation of 

compounds. 



 

Figure S2. The draft of isolation of compounds from aqueous-methanolic extract from herb 

of L. album.  



 

Compound 1 

Apigenin 7-O-β-D-(6''-trans-p-coumaroyl)-glucoside  

 
1H NMR (300 MHz, DMSO) δ 12.97 (1H, s, 5-OH), 7.94 (2H, d, J = 8.8 Hz, H-2', H-6'), 7.51 (1H, s, , H-β), 

7.36 (1H, d, J = 8.6 Hz, H-2''', H-6'''), 6.92 (2H, d, J = 8.7 Hz, H-3', H-5'), 6.82 (2H, d, J = 6.9 Hz, H-1, H-8), 

6.67 (2H, d, J = 8.6 Hz, H-3''', H-5'''), 6.47 (1H, s, H-6), 6.30 (1H, s, H-α), 5.16 (1H, d, J = 7.0 Hz, H-1''), 

4.46 (1H, d, J = 10.9 Hz, H-6''α), 4.21 – 4.09 (1H, m, H-6''β), 3.83 (1H, s, H-5''). 

Compound 1 was identified by comparing the above spectral data with those in the literature [1, 2]. 

 

 

Compound 2 

Astragalin 

Kaempferol 3-O-β-glucopyranoside  

 
1H NMR (300 MHz, CD3OD) δ: 6.16 (1H, d, J = 1.8 Hz, H-6), 6.34 (1H, d, J = 1.8 Hz, H-8), 8.05 (2H, d, J 

= 8.3 Hz, H-2', 6'), 6.86 (2H, d, J = 8.3 Hz, H-3', 5'), 5.25 (1H, d, J = 6.1 Hz, H-1''), 3.73-3.20 (m). 

Compound 3 was identified by comparing the above spectral data with those in the literature [3]. 
 

 

Compound 3 

Quercetin 3-O-(4'''-O-E-feruloyl)-α-rhamnopyranosyl-(1→6)-β-glucopyranoside  

 

 
 

 

Compound  4 

Verbascoside  
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1H NMR (300 MHz, CD3OD) δ 7.59 (1H, d, J = 15.9 Hz, H-β), 7.05 (1H, d, J = 1.8 Hz, H-2), 6.96 (1H, dd, J 

= 8.3, 1.8 Hz, H-6), 6.78 (1H, d, J = 8.2 Hz, H-5), 6.70 (1H, d, J = 2.4 Hz, H-2'), 6.66 (1H, s, H-5'), 6.57 (1H, 

dd, J = 8.1, 1.9 Hz, H-6'), 6.27 (1H, d, J = 15.9 Hz, H-α), 5.19 (1H, s, H-1'''), 4.92 (1H, t, J = 9.4 Hz, H-4''), 

4.38 (1H, d, J = 7.9 Hz, H-1''), 4.05 (1H, dd, J = 16.9, 7.4 Hz, H-8'α), 3.92 (1H, s, H-2'''), 3.83 (1H, d, J = 9.2 

Hz, H-3''), 3.75 (1H, dd, J = 15.5, 7.8 Hz, H-8'β), 3.61 (1H, dd, J = 10.5, 6.3 Hz, H-6''α), 3.56 (2H, m, 

overlapped H-6''β, H-3'''), 3.52 (1H, s, H-5'''), 3.39 (1H, t, H-2''), 3.27 (1H, t, H-4'''), 2.80 (t, J = 7.4 Hz, H-

7'), 1.09 (3H, d, J = 6.2 Hz, H-6'''). Compound 4 was identified by comparing the above spectral data 

with those in the literature [4]. 

 

Compound  5 

Lamalbid (lamiridoside)  

 

 
 

1H NMR (300 MHz, CD3OD) δ 7.40 (1H, s, H-3), 5.62 (1H, d, J = 1.7 Hz, H-1), 4.61 (1H, d, J = 7.9 Hz, H-

1'), 3.95 (1H, t, J = 3.9 Hz, H-6), 3.89 (1H, dd, J = 11.9, 1.7 Hz, CH2-6'), 3.73 (3H, s, OCH3), 3.65 (1H, dd, J 

= 11.9, 5.7 Hz, CH2-6'), 3.54 (1H, d, J = 4.4 Hz, H-7), 3.36 (1H, t, J = 6.9 Hz, H-3'), 3.30 (1H, m, H-5'), 3.24 

(1H, d, J = 9.3 Hz, H-4'), 2.93 (1H, dd, J = 10.7, 2.6 Hz, H-5), 2.80 (1H, d, J = 12.0 Hz, H-9), 1.20 (3H, s, 

CH3-10). Compound 5 was identified by comparing the above spectral data with those in the literature 

[5]. 

 

Compound 6 

Shanzhiside methyl ester  

 

 
 
1H NMR (300 MHz, CD3OD) δ: 7.41 (1H, s, H-3), 5.61 (1H, d, J = 1.6 Hz, H-1α), 4.85 (1H, d, J = 8.0 Hz, 

H-1'), 3.74 (3H, s, OCH3), 3.00 (1H, m, H-5β), 2.62 (1H, m, H-9β), 1.90 (2H, m, H-7), 1.25 (3H, s, CH3-

10). Compound 6 was identified by comparing the above spectral data with those in the literature [6] 

196

216 329

UV, 23.9min #7097

623.09
1-

721.04
1-

LA_20160916_zw8bis_GB4_01_700.d: -MS, 23.9min #1510

460.97
1- LA_20160916_zw8bis_GB4_01_700.d: -MS2(623.09), 23.9min #1511

624.10
1-

734.95
1-

LA_20160916_zw8bis_GB4_01_700.d: -MS2(721.04), 23.9min #1512

134.74
1-

314.90
1-

LA_20160916_zw8bis_GB4_01_700.d: -MS3(623.14->460.97) NL(162.00), 23.9min #1513

0

500

Intens.

[mAU]

0.0

0.5

1.0

7x10

Intens.

0

2

4

6x10

Intens.

0

2

4

4x10

Intens.

0

2

5x10

Intens.

200 400 600 800 1000 1200 1400 1600 1800 2000 m/z

200 225 250 275 300 325 350 375 400 425 Wavelength [nm]

196

241 UV, 10.1min #2964

421.05 843.09 1795.05

466.94
1-

532.90
1-

LA_20160915_zw6bis_GA4_01_697.d: -MS, 10.1min #641

258.90

420.94

1086.18

LA_20160915_zw6bis_GA4_01_697.d: -MS2(466.94), 10.1min #642

490.93

LA_20160915_zw6bis_GA4_01_697.d: -MS2(532.90), 10.1min #643

0

1000

Intens.

[mAU]

0.0

0.5

1.0

7x10

Intens.

0

2

4

6x10

Intens.

0

1000

Intens.

200 400 600 800 1000 1200 1400 1600 1800 2000 m/z

200 225 250 275 300 325 350 375 400 425 Wavelength [nm]

191
220 UV, 14.7min #4415

96.84

502.93
1-

451.00
1-

441.10
1-

LA_20161010_B4AB'_0_zw41_BD1_01_964.d: -MS, 14.7min #902

178.69

224.70 404.93
1-

LA_20161010_B4AB'_0_zw41_BD1_01_964.d: -MS2(451.00), 14.7min #903

178.68
224.80

282.68

404.90

LA_20161010_B4AB'_0_zw41_BD1_01_964.d: -MS2(441.10), 14.7min #904

0

20

40

Intens.

[mAU]

0

1

2

6x10

Intens.

0

2

5x10

Intens.

0.0

0.5

4x10

Intens.

200 400 600 800 1000 1200 1400 1600 1800 2000 m/z

200 225 250 275 300 325 350 375 400 425 Wavelength [nm]



 

 

Compound 7 

Phlinoside D  

 

 
 
1H NMR (300 MHz, CD3OD) δ 7.66 (1H, d, J = 15.8 Hz, H-α), 7.20 (1H, s, H-2), 7.09 (1H, d, J = 8.2 Hz, 

H-6), 6.82 (1H, d, J = 8.2 Hz, H-5), 6.70 (1H, d, J = 1.9 Hz, H-5'), 6.68 (1H, d, J = 8.1 Hz, H-2'), 6.57 (1H, d, 

J = 8.1 Hz, H-6'), 6.38 (1H, d, J = 15.8 Hz, H-β), 5.49 (1H, s, H-1'''), 4.94 (1H, d, J = 8.8 Hz, H-4''), 4.38 

(1H, d, J = 7.8 Hz, H-1''), 4.32 (1H, d, J = 7.1 Hz, H-1''''), 4.06 (1H, dd, J = 16.9, 7.5 Hz, H-8'), 3.95 (1H, s, 

H-2''''), 3.89 (3H, s, -OCH3, H-2''', H-6''β), 3.78 (1H, t, H-3''), 3.56 (2H, d, J = 6.4 Hz, H-6''α, H-5'''), 3.52 

(1H, s, H-5''''), 3.39 (1H, m, H-2''), 3.27 (1H, d, J = 9.6 Hz, H-4'''), 2.80 (2H, t, J = 7.3 Hz, H-7'), 1.10 (3H, 

dd, J = 17.7, 6.1 Hz, H-6'''). 

 
13C NMR (75 MHz, CD3OD) δ 168.22 (C-γ), 150.80 (C-4), 149.38 (C-3), 147.86 (C-β), 146.13 (C-3'), 144.67 

(C-4'), 131.47 (C-1'), 127.65 (C-1), 124.34 (C-6), 121.25 (C-6'), 117.11 (C-5'), 116.49 (C-5), 116.28 (C-2'), 

115.09 (C-α), 111.77 (C-2), 107.48 (C-1''''), 104.21 (C-1''), 101.96 (C-1'''), 82.82 (C-2'''), 82.27 (C-3''), 76.03 

(C-2''), 74.37 (C-5''), 74.20 (C-4'''), 72.82 (C-2''''), 72.26 (C-8'), 71.94 (C-3'''), 70.53 (C-4''), 70.34 (C-5'''), 

69.84 (C-4''''), 67.32 (C-5''''), 62.34 (C-6''), 56.45 (-OCH3/C-3), 36.58 (C-7'), 18.41 (C-6'''). Compound 7 was 

identified by comparing the above spectral data with those in the literature [7-9].  

 

Compound 8 

Quercetin 3-O-α-rhamnopyranosyl-(1→2)[(4'''-O-E-feruloyl)-α-rhamnopyranosyl-(1→6)]-β-

glucopyranoside   
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Figure S3. The HSQC (A) and HMBC (B) spectra of compound 3. 
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Figure S4. The HSQC (A) and HMBC (B) spectra of compound 8. 
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