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1H Kaempferol 3-0-(2-galloyl)-B-D-glucopyranoside (13, 16 or 19)
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Figure S2. '"H NMR spectrum (DMSO-d6) of kaempferol 3-O-(2"-galloyl)-B-D-glucopyranoside (13, 16 or 19).
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Figure S3. Zoom from 52 to 85 ppm, 'H NMR spectrum

3-O-(2"-galloyl)-p-D-glucopyranoside (13, 16 or 19).
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HSQC Kaempferol 3-0-(2-galloyl)-B-D-glucopyrancside (13, 16 or 19)
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131 Figure S6. HMBC NMR spectrum (DMSO-d6) of kaempferol 3-O-(2”-galloyl)-B-D-glucopyranoside (13, 16 or 19).
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HMBC Kaempferol 3-0-(2-galloyl)-B-D-glucopuyranoside (13, 16 or 19)
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141
142 Figure S10. Zoom from 51 to 81 ppm, 'H NMR spectrum (DMSO-d6) of kaempferol

143 3-O-(6"-galloyl)-p-D-glucopyranoside (13, 16 or 19).
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145 Figure S11. HSQC NMR spectrum (DMSO-d6) of kaempferol 3-O-(6""-galloyl)-3-D-glucopyranoside (13, 16 or

146  19).
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HSQC Kaempferol 3-0-(6-galloyl)-B-D-glucopuyranoside (13, 16 or 19) 59
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148
149 Figure S12. Zoom from 3.0 to 4.6 ppm, HSQC NMR spectrum (DMSO-d6) of kaempferol

150 3-0O-(6"-galloyl)-B-D-glucopyranoside (13, 16 or 19).
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152 Figure 513. HMBC NMR spectrum (DMSO-d6) of kaempferol 3-O-(6""-galloyl)-p-D-glucopyranoside (13, 16 or
153  19).
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HMBC Kaempferol 3-0-(6-galloyl)-B-D-glucopuyranaside (13, 16 or 19)
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154
155 Figure S14. Zoom from 28 to 49 ppm, HMBC NMR spectrum (DMSO-d6) of kaempferol

156 3-0O-(6"-galloyl)-B-D-glucopyranoside (13, 16 or 19).
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158 Figure S15. Zoom from 52 to 84 ppm, HMBC NMR spectrum (DMSO-d6) of kaempferol
159 3-0O-(6"-galloyl)-p-D-glucopyranoside (13, 16 or 19).
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163 Figure S17. Zoom from 5.2 to 8.2 ppm, '"H NMR spectrum (DMSO-d6) of mixture (17).
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Figure S20. Zoom from 2.4 to 4.5 ppm, HMBC NMR spectrum (DMSO-d6) of mixture (17).
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173 Figure 522. '"H NMR spectrum (DMSO-d6) of kaempferol 3-O-glucoronide-6"-O-methylester (23).

1H Kaempferol-3-0-glucLronide-6-0-mettylesten(23)

A (d)
8.02

M L

i
o688

B (d)
6.89

645
<b.ﬁ

623
{622
L)

€ (d)
6.45

D(d)
6.23

550
ii.ﬁ
S-548
\-S.ﬂ

3

Py
E

£y

v

LI B S B S B e L L N A
4838281807978 7776757473727170696867666564636

174

175 Figure S23. Zoom from 51 to 8.1
176 3-O-glucoronide-6""-O-methylester (23).

f1 (ppm)

ppm, H NMR

.2 6.

T T T T T T T T
16059 58 57 5655545352

18

spectrum (DMSO-d6) of kaempferol



177
178

179

180
181

1 L | | W I‘

19

HSQC Kaempferol-3-O-glucuronide-6-0-methylester(23) ]

wt

LD

f1 (ppm)

.

5
f2 (ppm)

Figure S24. HSQC NMR spectrum (DMSO-d6) of kaempferol 3-O-glucoronide-6"-O-methylester (23).

|

HSGQC Kaempferol-3-0-glucuronide-6-O-methylestan(23)

@ ° 50

60

65

f1 (ppm)

80

85

4.5

Figure S25. Zoom from 2.9

4.4

4.3

4.2

4.1

4.0

to 45 ppm, HSQC NMR

3-O-glucoronide-6"-O-methylester (23).

39

3.8

T
3.
f2

7
(

3.6
ppm)

35

34

33

3.2

31

3.0

29

spectrum (DMSO-d6) of kaempferol



20

4 R | 1 i
HMBC Kaempferol-3-O-gluecuronide-6-0-methylester(23) H8D
, 90
0
b 100
] ¥,
H110
[ af
% 1
' E
[+ = g2
”’@. 0 . 130 8
F140
150
0 ]
99 0 ' F160
] 8
: H170
180

86 84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50
f2 (ppm)

182

183 Figure S26. Zoom from 50 to 8.6 ppm, HMBC NMR spectrum (DMSO-d6) of kaempferol
184 3-O-glucoronide-6"-O-methylester (23).
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186 Figure S27. 'H NMR spectrum (DMSO-d6) of Quercetin 3-O-(6"'-p-coumaroyl)-p-D-glucopyranoside (25).
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1H Quercatin 3-0-(6-p-coumaroyl)-B-D-glucopuyranoside (25)
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188 Figure S28. Zoom from 51 to 81 ppm, 'H NMR spectrum (DMSO-d6) of Quercetin

189 3-O-(6""-p-coumaroyl)-p-D-glucopyranoside (25).
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191 Figure 529. HSQC NMR spectrum (DMSO-d6) of Quercetin 3-O-(6"-p-coumaroyl)--D-glucopyranoside (25).
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HSQC Quercetin 3-0-{6-p-coumarayl)-B-D-glucopuyranoside (25)
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Figure S30. Zoom from 27 to 47 ppm, HSQC NMR spectrum (DMSO-d6) of Quercetin

3-0O-(6""-p-coumaroyl)-p-D-glucopyranoside (25).
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Figure S31. Zoom from 5.0 to 8.8 ppm, HSQC NMR spectrum (DMSO-d6) of Quercetin

3-O-(6""-p-coumaroyl)-p-D-glucopyranoside (25).
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1H Kaempferol 3-0-{6-p-couamroy)-B-D-glucopuyranoside (27)
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198
199 Figure S32. 'TH NMR spectrum (DMSO-d6) of Kaempferol 3-O-(6""-p-coumaroyl)-f3-D-glucopyranoside (27).
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201 Figure S33. Zoom from 5.1 to 81 ppm, 'H NMR spectrum (DMSO-d6) of Kaempferol
202 3-0O-(6""-p-coumaroyl)-p-D-glucopyranoside (27).
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3-O-(6""-p-coumaroyl)-p-D-glucopyranoside (27).
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214

215 Figure S538. Zoom from 52 to 84 ppm, HMBC NMR spectrum (DMSO-d6) of Kaempferol
216 3-0O-(6""-p-coumaroyl)-p-D-glucopyranoside (27).
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218 Figure S39. 'H NMR spectrum (DMSO-d6) of kaempferol (29).
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222 Figure S41. ®*C NMR spectrum (DMSO-d6) of kaempferol (29).
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Table S1. NMR data of 'H, *C and HMBC for kaempferol 3-O-(6"-O-galloyl)-3-D-glucopyranoside and

kaempferol 3-O-(2”-O-galloyl)-p-D-glucopyranoside (13, 16 or 19).

Kaempferol 3-O-(6"-O-galloyl)-p-D-glucopyranoside

Kaempferol 3-O-(2"’-O-galloyl)-p-D-glucopyranoside

Carbon
H 13C* HMBC H 13C* HMBC
number
2 - 157.15 - - 155.46 -
3 - 133.52 - - 133.22 -
4 - - - - - -
5 - 161.90 - - 160.00 -
6 6.21d (J=2.0 Hz) 99.58 (8, C10,C7,C5 6.21d (J=2.0 Hz) 98.02 C8,C10,C7,C5
7 - 164.50 - - 163.30 -
8 6.45d (J=2.0 Hz) 9491 (10, C9,C7,Co6 6.45d (J=2.0 Hz) 93.05 C10, Ce, C7, C9
9 - 157.26 - - 155.50 -
10 - 104.66 - - 102.70 -
1 - 121.04 - - 120.90 -
2'6' 794 d (J=8.8 Hz) 131.19 C2,C4, Cé'or 2’ 8.04d (J=8.8 Hz) 129.54 C2'or 6',C4',C2,C3"or 5"
35 6.77 d (J=8.8 Hz) 11646 C4,C1,C5'or 6.89/6.93d (J=8.8Hz) 114.66 C3"or 5", C4', C1"
3
4 - 150.58 - - 158.40 -
1" 5.45d (J=7.6 Hz) 102.17 C3 547 d (J=7.6 Hz) 100.38 C3
2 74.52 C1", C3" 73.68 C1,C3
3" 76.51 C2", C4" 75.87 C2,C4
3.24 - 3.50* 3.09 - 3.22*
4 69.89 C2", C6" 69.48 C5
5" 74.60 - 76.74 C3,C4
6" 417dd (J=12and 3.8 Hz), 63.15 C5", 4", C7™ 3.62 and 3.38* 60.68 C5,C4
4.26 dd (J= 12 and 2.0 Hz)
I - 120.00 - - 124.00 -
2",6" 6.92s 109.70 C7",C2"or 6", 6.90 s 10845 C7", C4™, C3"ou5", C1",
C3"or 5", C4", C2"or 6"
c1
3"5" - 146.11 - - 145.96 -
4" - 138.94 - - 138.86 -
7" - 165.36 - - 162.11 -
OH-C5 12.52s - -
OH-C7 10.87 s - -
OH-C4' 10.06 s - -

*Chemical shifts of ?*C NMR were obtained by correlations in HSQC and HMBC.



228  Table S2. NMR data of 'H, 13C and HMBC for kaempferol 3-O-glucuronide-6"-O-methylester (23).

Carbon number H 18C* HMBC
2 - 157.17 -
3 - 133.58 -
4 - - -
5 - 161.58 -
6 6.23d (J=2.0 Hz) 99.53 C8, C10, C7
7 - 164.78 -
8 6.45d (J=2.0 Hz) 94.10 Ce, C10, C7, C9
9 - 156.94 -
10 - 104.46 -
1 - 121.05 -
2'6' 8.02d (J=8.9 Hz) 131.73 C3,C2 or 6', C4'
35 6.89d (J=8.9 Hz) 115.50 C1,C3 or5', C4'
4' - 160.62 -
1" 547d (J=7.7 Hz) 101.74 C3
2" 74.60 C1",C3",
3" 3.24-3.36* 75.92 C2", C4"
4" 71.95 C5", C6"
5" 3.73d (J=9.7 Hz) 76.13 C1", Ce", C4"
6" - 169.52 -
MeO-C6” 3.57s 52.32 Co6"
OH-C5 12.51s - -
OH-C7 10.97 s - -
OH-C4' 10.22 s - -
229 *Chemical shifts of 13C NMR were obtained by correlations in HSQC and HMBC.
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Table S3. NMR data of 'H, *C and HMBC for quercetin 3-O-(6""-O-p-coumaroyl)-p-D-glucopyranoside (25) and

kaempferol 3-O-(6"-O-p-coumaroyl)-p-D-glucopyranoside (27).

Quercetin

3-0-(6"-O-p-coumaroyl)-p-D-glucopyranoside

Kaempferol 3-O-(6"-O-p-coumaroyl)-3-D-glucopyranoside

Carbon
H 13C* H 13C* HMBC

number

2 - - - 156.96 -

3 - - - - -

4 - - - - -

5 - - - 161.69 -

6 6.14d (J=2.1 Hz) 99.19 6.14d (J=2.1 Hz) 99.30 C8, C10,C5

7 - - - 164.56 -

8 6.38d (J=2.1 Hz) 93.90 6.40d (J=2.1 Hz) 94.19 C10, C9, C7, C6

9 - - - 156.55 -

10 - - - 104.20 -

1 - - - 125.58 -

2' 7.52d (J=2.3 Hz) 116.42 8.05d (J= 8.4 Hz) 131.47 C2, C4', C6'or 2!

3 - - 6.78 d (J=8.4 Hz) 116.35 C1,C5' or 3'

4 - - - 160.38 -

5' 6.78 d (J=8.4 Hz) 116.01 6.78 d (J=8.4 Hz) 116.35

6' 7.66 dd (J= 8.4 Hz and 2.3 Hz) 122.38 8.05d (J=8.4 Hz) 131.47

1" 5.42d (J=7.8 Hz) 102.03 541d (J=7.7 Hz) 102.04 -

2" - - 3.51-3.70 71.47 C1

3" - - 70.32 -

4" - - 73.40 C5"ou C3", C1", C6"or

c2"

5" - - 69.05 -

6" 412 dd (J=11.5 Hz and 4.6Hz) 63.62 4.10d (J=6.2 Hz) 63.71 C9", C4", C5"or C3"

1 - - - 121.33 or 125.05 -

2"6" 7.37d (J=8.4 Hz) 130.62 7.35d (J=8.7 Hz) 130.66 Cc7™, C4™
3m5" 6.83 d (J=8.4 Hz) 115.61 6.86 d (J=8.7 Hz) 115.52 C1"™, C5"or C3", C4™

4" - - - 160.53 -

7" 7.36 d (J=15.7 Hz) 145.31 7.34d (J=15.9 Hz) 145.24 C9™, C2"or C6™

8" 6.13 d (J=15.7 Hz) 114.10 6.11d (J=15.9 Hz) 114.29 -

9" - - - 166.85 -
OH-C5 12.64 s - 12.59 s - -
OH-C7 10.84 s - 10.87 s - C7,C6,C8
OH-C3' 9.16 s - - -
OH-C4' 9.73 s - 10.03 s - -
OH-C4" 10.01 s - 10.20 s - -

*Chemical shifts of *C NMR were obtained by correlations in HSQC.
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Table S4. NMR data of 'H and *C for Kaempferol (29).

Carbon number H 1BC
2 - 147.27
3 - 136.11
4 - 176.36
5 - 161.15
6 6.21d (J=2.0 Hz) 96.68
7 - 164.38
8 6.46 d (J=2.0 Hz) 93.95
9 - 156.63
10 - 103.49
1 - 122.12
2.6' 8.05d (J=8.9 Hz) 129.95
4 159.67
35 6.94 d (J=8.9 Hz) 115.91
OH-C3 9.38s
OH-C5 1248 s -
OH-C7 10.83 s -
OH-C4' 10.13 s -
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