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Rosmarinic acid [1, 2]
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position 'H, d (ppm) multiplicity | J (Hz)

1

2 7.03 d 2.0

5 6.77 d 8.0

6 6.92 d 8.0

7 7.50 d 16.0

8 6.27 d 16.0

2 6.76 s

5 6.67 d 8.0

6’ 6.63 d 8.0

7 2.93 dd 9.4/14,6

3.10 dd 2.8/14.6
8 5.08 dd 2.8/9.6




Rabdosiin disodium salt [1]
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9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 S.SFI (psé(r)n) 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
position | 'H, d (ppm) multiplicity | J (Hz)
1 3.88 brs
2 3.80 brs
4 7.60 S
5 6.82 5
8 6.46 s
2' 6.19 s
5 6.48 d 8.1
6' 6.04 d 8.1
2" 6.70 s
5" 6.50 d 8.1
6" 6.57 d 8.1
7" 2.80/2.93 m
8" 4.77 dd 8.9,2.8
2" 6.73 s
5" 6.71 d 8.1
6" 6.57 d 8.1
7" 2.80/2.93 m
8" 4.66*

*data from HMBC.



Rinderol [3]
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Quercetin 3-rutinoside-7-rhamnoside [2]

leﬂW“ \\ad“

MJ)/U N

WM J.%

78 76 74 72 70 68 66 64 62 60 58

56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20

f1 (ppm)
position H, & (ppm) multiplicity J (Hz)
Quercetin
6 6.21 d 2.0
8 6.39 d 2.0
2 7.64 d 2.0
5 6.89 d 8.5
6’ 7.63 dd 2.0/8.0
3-glucoside
1" 5.60 d 7.2
2" - 5" 3.26-2.40 m
6”’- rhamnoside
1 4.52 brs
2" =5" 3.27-3.62 m
6" 1.10 d 6.3
7 - rhamnoside
6" 1.02 d 6.3
1 5.22 brs




Echinatine-N-oxide [4]
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1BC-NMR
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position 13C, d (ppm) 'H, d (ppm), ] (Hz)
1’ 174.8
1 134.5
2 123.4 591 (1H, brs)
8 98.4 4.46 (1H, br s)
2 85.1
3 78.7 4.33 (1H, d, J=16.4)/4.60 (1H, d, 2J=16.4)
7 73.1 4.35 (1H, br s)
3 72.1 3.96 (1H, g, 3]=6.8)
5 69.2 3.74 (1H, ddd, 2]=10.0,3]=6.0, 5.2)/
3.83 (1H, ddd, 2]=10.0,5]=6.0, 5.2)
9 61.6 4.79 (1H, d, 2J=14.0)/4.88 (1H, d, 2J=14.0)
5 34.2 2.19 (1H, m, 3]=6.8)
6 33.9 2.14 (1H, m)/2.21(1H, m)
4 18.3 1.24 (3H, d, 3]=6.8)
6,7 18.1/16.5 0.92/0.94 (3H, d, 3]=6.8)
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Rinderine —N-oxide [4]
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1BC-NMR
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position 3C, d (ppm) 'H, d (ppm), ] (Hz)
1’ 174.7
1 134.2
2 123.4 5.94 (1H, br s)
8 97.8 4.64 (1H, br s)
2 85.1
3 78.0 447 (1H, d, 2J=16.4)/4.70 (1H, d, 2J=16.4)
7 72.7 4.42 (1H, br m)
3 72.2 3.98 (1H, g, 3]=6.8)
5 68.9 3.87 (1H, m)/3.96 (1H, m)
9 61.4 4.82 (1H, d, 2J=14.0)/4.91 (1H, d, 2J=14.0)
5 33.9 2.20 (1H, sept, 3]=7.0)
6 34.1 2.23 (2H, m)
4 18.3 1.25 (3H, d, 3]=6.8)
6,7 18.1/16.5 0.92/0.94 (3H, d, 3]=7.0)




HPLC spectra of PA/PANOs
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Echinatine-N-oxide [2]
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Echinatine [2]
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Thin Layer Chromatography (cellulose type)
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2=Shoots, 3=roots, Ra=Rosmarinic acid (black) and Lithospermic acid (green),

R inic acid (in yell ircl . . . S .
osmarinic acid (in yellow circle) Ru=rutin, Trigle= Quercetin 3-rutinoside-7-rhamnoside

Quercetin 3-rutinoside-7-rhamnoside (red line)

Thin Layer Chromatography (silica type)
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Rinderol (CH2Cl/MeOH 99:1)



