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Fig. S1 1H NMR spectrum of vulgarisin G (1)
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Fig. S2 13C NMR spectrum of vulgarisin G (1)
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Fig. S7 UV and CD spectra (experimental and calculated) of vulgarisin G (1)



PMFW077_210317145854 #1 RT: 0.00 AV: 1 NL: 1.38E6
T: FTMS + p ESI Full ms2 569.3000@hcd25.00 [100.0000-600.0000]

100 200 300 400 500 600
m/z

0

20

40

60

80

100

R
el

at
iv

e 
A

bu
nd

an
ce

447.2487

569.2850
325.2124

Fig. S8 MS and MS2 spectra of vulgarisin G (1)

Fig. S9 FT-IR spectrum of vulgarisin G (1)
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Fig. S10 1H NMR spectrum of vulgarisin H (2)
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Fig. S11 13C NMR spectrum of vulgarisin H (2)
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Fig. S16 UV and CD spectra (experimental and calculated) of vulgarisin H (2)
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Fig. S17 MS and MS2 spectra of vulgarisin H (2)

Fig. S18 FT-IR spectrum of vulgarisin H (2)
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Fig. S19 1H NMR spectrum of vulgarisin I (3)
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Fig. S20 13C NMR spectrum of vulgarisin I (3)



-1.5-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f2 (ppm)

0

50

100

150

200

f
1
 
(
p
p
m
)

PMFW-059-HSQC-20210326

{7.53,132.97}

{7.98,129.39}

{7.41,128.41}

{3.77,73.73}{5.84,73.21}

{4.54,63.86}

{2.27,52.11}

{1.87,47.30}

{1.40,42.62}

{1.71,42.62}

{2.82,41.09}

{2.34,36.18}
{1.26,34.08}

{2.08,27.27} {1.58,26.75}

{1.65,18.36}
{0.86,14.08}{0.94,13.62}

Fig. S21 HSQC spectrum of vulgarisin I (3)

-1.5-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f2 (ppm)

0

50

100

150

200

f
1
 
(
p
p
m
)

PMFW-059-HMBC-20210326

{2.34,175.13}{5.82,175.11} {1.65,175.11}

{7.97,166.56} {4.56,166.50}

{7.98,132.99}
{7.41,130.06}

{7.54,129.41}

{7.41,128.57}

{4.56,83.46} {1.87,83.45}{2.82,83.44}

{5.83,73.77} {1.04,73.76}{1.87,73.76}{4.53,73.26}

{5.82,63.88}

{4.53,55.02}{5.82,54.99}

{1.87,54.99}
{5.83,52.14}

{1.03,52.12} {0.92,52.12}

{2.62,47.32} {1.04,47.30}

{0.86,41.13}{1.04,39.55}
{1.87,36.70} {0.94,36.19}

{2.82,34.05}

{1.03,27.30}

{1.03,20.34}
{2.35,18.37}

{0.94,18.36}

{1.65,13.73}

Fig. S22 HMBC spectrum of vulgarisin I (3)



-1.5-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f2 (ppm)

-1

0

1

2

3

4

5

6

7

8

9

f
1
 
(
p
p
m
)

PMFW-059-COSY-20210326

{7.43,7.98} {7.39,7.97}

{7.44,7.55}

{5.11,4.55} {4.98,4.54}

{5.83,3.74}

{2.82,2.61}

{2.86,1.88}
{3.77,1.77}

{2.82,1.68}

{2.37,1.59}

{2.25,1.44}

{2.07,1.05}
{1.65,0.96}

{2.07,0.90}

{4.53,0.87} {1.69,0.84}

Fig. S23 1H-1H COSY spectrum of vulgarisin I (3)

-1.5-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f2 (ppm)

-1

0

1

2

3

4

5

6

7

8

9

f
1
 
(
p
p
m
)

PMFW-059-NOESY-20210326

{7.41,7.98}

{7.97,7.41} {7.54,7.40}

{5.83,2.82}
{5.83,2.62}

{3.76,2.26}
{4.54,2.08}

{2.82,1.67}
{1.77,1.55}

{2.62,1.54}

{1.71,1.40}

{1.68,1.25}

{1.87,1.04}{3.77,1.04}
{4.54,0.92} {1.86,0.86}

Fig. S24 NOESY spectrum of vulgarisin I (3)



Fig. S25 UV and CD spectra (experimental and calculated) of vulgarisin I (3)
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Fig. S27 FT-IR spectrum of vulgarisin I (3)
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Fig. S28 1H NMR spectrum of vulgarisin J (4)
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Fig. S29 13C NMR spectrum of vulgarisin J (4)
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Fig. S34 UV and CD spectra (experimental and calculated) of vulgarisin J (4)
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Fig. S36 FT-IR spectrum of vulgarisin J (4)
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Fig. S37 1H NMR spectrum of vulgarisin K (5)
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Fig. S43 UV and CD spectra (experimental and calculated) of vulgarisin K (5)
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Fig. S44 MS and MS2 spectra of vulgarisin K (5)

Fig. S45 FT-IR spectrum of vulgarisin K (5)
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Fig. S46 1H NMR spectrum of vulgarisin L (6) 
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Fig. S47 13C NMR spectrum of vulgarisin L (6)
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Fig. S48 HSQC spectrum of vulgarisin L (6)
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Fig. S49 HMBC spectrum of vulgarisin L (6)
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Fig. S51 NOESY spectrum of vulgarisin L (6)



Fig. S52 UV and CD spectra (experimental and calculated) of vulgarisin L (6)
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Fig. S53 MS and MS2 spectra of vulgarisin L (6)

Fig. S54 FT-IR spectrum of vulgarisin L (6)
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Fig. S55 HPLC chromatogram of reference standard caffeic acid
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Fig. S56 HPLC chromatogram of reference standard rutin
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Fig. S57 HPLC chromatogram of reference standard rosmarinic acid



Fig. S58 HPLC chromatogram of isolated reference compound vulgarism F (8)

Fig. S59 HPLC chromatogram of isolated reference compound vulgarism I (3)

Fig. S60 HPLC chromatogram of isolated reference compound vulgarism E (7)



Fig. S61 HPLC chromatogram of isolated reference compound vulgarism C (11)

Fig. S62 HPLC chromatogram of isolated reference compound vulgarism J (4)

Fig. S63 HPLC chromatogram of isolated reference compound vulgarism B (12)



Fig. S64 HPLC chromatogram of isolated reference compound vulgarism D (9)

Fig. S65 HPLC chromatogram of isolated reference compound vulgarism G (1)

Fig. S66 HPLC chromatogram of isolated reference compound vulgarism A (10)



Fig. S67 HPLC chromatogram of isolated reference compound vulgarism K (5)

Fig. S68 HPLC chromatogram of isolated reference compound vulgarism L (6)

Fig. S69 HPLC chromatogram of isolated reference compound vulgarism H (2)
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Fig. S70 HPLC chromatogram of reference standard ursolic acid
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T: FTMS - p ESI Full ms [100.0000-1200.0000]
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Fig. S71 HRMS spectrum of tentatively identified compound oleanolic acid (Mw=456)
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T: FTMS - p ESI Full ms [100.0000-1200.0000]
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Fig. S72 HRMS spectrum of tentatively identified compound abietic acid (Mw=302)
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T: FTMS + p ESI Full ms [100.0000-1200.0000]
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Fig. S73 HRMS spectrum of tentatively identified compound ursonic acid (Mw=454)
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T: FTMS - p ESI Full ms [100.0000-1200.0000]
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Fig. S74 HRMS spectrum of tentatively identified compound betulinic acid (Mw=456)
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T: FTMS - p ESI Full ms [100.0000-1200.0000]
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Fig. S75 HRMS spectrum of tentatively identified compound dehydrotrameternolic acid 

(Mw=454)



Table S1 Chemical profile of P. vulgaris

No. Compounds Identification method Elementary composition Reference

1 Caffeic acid reference standard C9H8O4 Fig. S55

2 Rutin reference standard C27H30O16 Fig. S56

3 Rosmarinic acid reference standard C18H16O8 Fig. S57

4 Vulgarisin F (8) isolated compound C33H46O6 Fig. S58

5 Vulgarisin I (3) isolated compound C31H44O6 Fig. S59

6 Vulgarisin E (7) isolated compound C31H44O6 Fig. S60

7 Vulgarisin C (11) isolated compound C31H44O6 Fig. S61

8 Vulgarisin J (4) isolated compound C31H44O6 Fig. S62

9 Vulgarisin B (12) isolated compound C31H44O6 Fig. S63

10 Vulgarisin D (9) isolated compound C28H46O6 Fig. S64

11 Vulgarisin G (1) isolated compound C34H42O6 Fig. S65

12 Vulgarisin A (10) isolated compound C28H46O6 Fig. S66

13 Vulgarisin K (5) isolated compound C28H46O6 Fig. S67

14 Vulgarisin L (6) isolated compound C28H46O6 Fig. S68

15 Vulgarisin H (2) isolated compound C34H42O6 Fig. S69

16 Ursolic acid reference standard C30H48O3 Fig. S70

17 Oleanolic acid HRMS C30H48O3 Fig. S71

18 Abietic acid HRMS C20H30O2 Fig. S72

19 Ursonic acid HRMS C30H46O3 Fig. S73

20 Betulinic acid, HRMS C30H48O3 Fig. S74

21 Dehydrotrameternolic acid HRMS C30H46O3 Fig. S75

22 Baicalin HRMS C21H18O11 -

23 Cafestol HRMS C20H28O3 -

24 Salviaflaside literature C24H26O13 1

25 Sterol glucosides literature - 2, 3

26 Coumarins literature - 4

27 Flavones literature - 5
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