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Molecule 1: Protocatechuic acid

0. OH
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Qualitative Analysis Report
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Figure S1. ESI-HRMS(+) of Protocatechuic acid.
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Figure S3. HSQC spectrum (400 MHz, CDsOD, dppm) of protocatechuic acid.
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Figure S4. HMBC spectrum (400 MHz, CDsOD, dppm) of protocatechuic acid.

# T LIS (LN AN B L N L L L L N B L L B B L L L B L
5 1 12 12 1% o "

T 7T
PPM 460 1% 40 20 20 0 100 20 0 70 &0 50 PO 30 2

Figure S5. *C NMR spectrum (100 MHz, CDsOD, dppm) of protocatechuic acid.
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Molecule 2: Trans-tiliroside
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Figure S6. ESI-HRMS(+) of trans-tiliroside.
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Figure S7. '"H NMR spectrum (400 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure S8. HSQC spectrum (spreading out 1) (500 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure S9. HSQC spectrum (spreading out 2) (500 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure S10. COSY spectrum (spreading out 1) (500 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure S11. COSY spectrum (spreading out 2) (500 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure S12. HMBC spectrum (spreading out 1) (500 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure S13. HMBC spectrum (spreading out 2) (500 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure S14. HMBC spectrum (spreading out 3) (500 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure S15. HMBC spectrum (spreading out 4) (500 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure 516. HMBC spectrum (spreading out 5) (500 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure S17. HMBC spectrum (spreading out 6) (500 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure S18. 'H NMR spectrum (400 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure S19. 3C NMR spectrum (spreading out 1) (125 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure 520. °C NMR spectrum (spreading out 2) (125 MHz, DMSO-ds, dppm) of trans-tiliroside.



Molecules 2017, 22, 239; d0i:10.3390/molecules22020239

A17-2 5006 (1D 13C) DMS0O 500MHzZ

S15 of S64

B L P B P Y 5 I P |
porh ! i g

134 33 32 2 28

7

124 23

T el et el hty] hdals] ol Latd BEeld Eleld Eha [eldelsd [sohd Eiehd
p 194 PR 49 49 P + 122 P

2

Figure S21. 3C NMR spectrum (spreading out 3) (125 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Figure S22. 3C NMR spectrum (spreading out 4) (125 MHz, DMSO-ds, dppm) of trans-tiliroside.
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Molecule 3: Cis-tiliroside
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Qualitative Analysis Report
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Figure S23. ESI-HRMS(+) of cis-tiliroside.
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Figure S24. "H NMR spectrum (spreading out 1) (500 MHz, CDsOD, dppm) of cis-tiliroside.
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Figure S25. '"H NMR spectrum (spreading out 2) (500 MHz, CDsOD, dppm) of cis-tiliroside.
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Figure 526. HSQC NMR spectrum (500 MHz, CD30D, dppm) of cis-tiliroside.

Molecule 4: Astragalin
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Figure S27. ESI-HRMS(+) of astragalin.
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Figure S28. '"H NMR spectrum (400 MHz, CDsOD, dppm) of astragalin.
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Figure S29. HSQC spectrum (400 MHz, CDsOD, dppm) of astragalin.
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Figure S30. COSY spectrum (400 MHz, CD3OD, dppm) of astragalin.
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Figure S32. HSQC spectrum (spreading out 1) (400 MHz, CDsOD, dppm) of astragalin.
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Figure S33. HMBC spectrum (spreading outl) (400 MHz, CDsOD, dppm) of astragalin.
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Figure S34. 13C spectrum (100 MHz, CD3OD, dppm) of astragalin.
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Molecule 7: Picein
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619.19854 10711.9
Formula Calculator Results
Formula Best  [Mass Tot Mass___|Diff (ppm) Mz Ton Species Score
C14 H18 O7 298.10461) 298.10525) 2.17| 321.09383|C14 H18 Na O7 97.95
C11 K10 N10 O 298.10461  298.10391 -2.37]  321.09383|C11 H10 N10 Na O 54.62
C8 H8 02 136.05183] 136.05243 4.44) 137.0591(C8 H9 02 85.03

Figure S35. ESI-HRMS(+) of picein.
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Figure S36. '"H NMR spectrum (spreading out1) (400 MHz, DMSO-ds, dppm) of picein.
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Figure S37. HSQC NMR spectrum (400 MHz, DMSO-ds, dppm) of picein.
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Figure S38. COSY NMR spectrum (400 MHz, DMSO-ds, dppm) of picein.
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Figure S39. HSQC NMR spectrum (spreading out 1) (400 MHz, DMSO-ds, dppm) of picein.
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Figure S40. HMBC NMR spectrum (400 MHz, DMSO-ds, dppm) of picein.
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Figure S41. HSQC NMR spectrum (spreading out 2) (400 MHz, DMSO-ds, dppm) of picein.
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Figure S42. 3C NMR spectrum (spreading out 1) (100 MHz, DMSO-ds, dppm) of picein.

Molecule 8: Vanillic acid 4-O-p-D-glucopyranoside
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Figure S43. ESI-HRMS(+) of Vanillic acid 4-O-3-D-glucopyranoside.
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Figure S44. '"H NMR spectrum (400 MHz, CDsOD, dppm) of Vanillic acid 4-O-f-D-glucopyranoside.
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Figure S45. HSQC NMR spectrum (400 MHz, CD3OD, dppm) of Vanillic acid 4-O-3-D-glucopyranoside.
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Figure S46. COSY NMR spectrum (spreading out 1) (400 MHz, CDsOD, dppm) of Vanillic acid

4-O-B-D-glucopyranoside.
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Figure S47. HSQC NMR spectrum (spreading out 1) (400 MHz, CDsOD, dppm) of Vanillic acid

4-O-B-D-glucopyranoside.
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Figure S48. HMBC NMR spectrum (spreading out 1) (400 MHz, CDsOD, dppm) of Vanillic acid
4-O-B-D-glucopyranoside.
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Figure S49. HSQC NMR spectrum (spreading out 2) (400 MHz, CDsOD, dppm) of Vanillic acid
4-O-B-D-glucopyranoside.
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Figure S50. °*C NMR spectrum (100 MHz, CD3OD, dppm) of vanillic acid 4-O-3-D-glucopyranoside.
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Figure S51. ESI-HRMS(+) of lavandoside.
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Figure S52. '"H NMR spectrum (400 MHz, CDsOD, dppm) of lavandoside.
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Figure S53. '"H NMR spectrum (spreading out 1) (400 MHz, CDsOD, dppm) of lavandoside.
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Figure S54. HSQC NMR spectrum (400 MHz, CDsOD, dppm) of lavandoside.
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Figure S55. COSY NMR spectrum (400 MHz, CDsOD, dppm) of lavandoside.



Molecules 2017, 22, 239; d0i:10.3390/molecules22020239 S33 of S64

H6  H2 H3 HS5 4

B11-3 5 (HSS THA z:::‘gwew:r[:wtzw:ww
57
o 1

LA ”‘
|
ﬂ_
v
e s S o
vl

oom

L LI S B N B B B B B S R N B B B B B B B B B L B B S N B B B B B B B N S B B N B B B By B

4 39 38 37 36 35 34 33 32 31

Figure S56. HSQC NMR spectrum (spreading out 1) (400 MHz, CDsOD, dppm) of lavandoside.
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Figure S57. HMBC NMR spectrum (spreading out 1) (400 MHz, CDsOD, dppm) of lavandoside.
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Figure S58. HMBC NMR spectrum (spreading out 2) (400 MHz, CDsOD, dppm) of lavandoside.
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Figure 5$59. HMBC NMR spectrum (spreading out 3) (400 MHz, CDsOD, dppm) of lavandoside.
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Figure S60. HSQC NMR spectrum (spreading out 2) (400 MHz, CDsOD, dppm) of lavandoside.
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Figure S61. *C NMR spectrum (100 MHz, CD3OD, dppm) of lavandoside.
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Molecule 10: 4-Hydroxybenzoic acid 4-O-p-D-glucopyranoside
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MNote: For m < 2000 the elements C, H, N, and O are considered implicitly.

Measured mjz | 599.1601 Tolerance @ 4 mDa +~ | Charge -1 s
Meas. mfz # Formula mSigma myiz 3 err [ppm] rdb €
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Figure S62. ESI-HRMS(-) of 4-hydroxybenzoic acid 4-O-f3-D-glucopyranoside.



Molecules 2017, 22, 239; d0i:10.3390/molecules22020239

S37 of S64

B13-1 10 {1D 1H) MeOD 500MHz
5 S R
_ ( ( 1
| | NREN
! [ } { |
‘ Glycosidic /Ihoﬁ
J J | yoosidicfnaifiy /
H-2. H-6 H-3 H-5
. Al
om gs b s 7 ds

310 20
el )

3

-«

PPm g 75 7 85 6

Figure S64. HSQC NMR spectrum (500 MHz, CD3OD, dppm) of 4-hydroxybenzoic acid

4-O-B-D-glucopyranoside.
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Figure S65. COSY NMR spectrum (spreading out 1) (500 MHz, CDsOD, dppm) of 4-hydroxybenzoic

acid 4-O-p-D-glucopyranoside.
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Figure S66. HSQC NMR spectrum (spreading out 1) (500 MHz, CDsOD, dppm) of 4-hydroxybenzoic

acid 4-O-p-D-glucopyranoside.
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Figure S67. HMBCNMR spectrum (spreading out 1) (500 MHz, CDsOD, dppm) of 4-hydroxybenzoic

acid 4-O-p-D-glucopyranoside.

e -

b
8
P SO
8]
@]
1 (]
0 >
2]
)
2
3
b
e T — = T T T A TR T
84 82 8 78 T 64 |”" 1152

Figure S68. HSQC NMR spectrum (spreading out 2) (500 MHz, CDsOD, dppm) of 4-hydroxybenzoic

acid 4-O-p-D-glucopyranoside.
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Figure S69. HSQC NMR spectrum (125 MHz, CDs:OD, dppm) of 4-hydroxybenzoic acid
4-O-p-D-glucopyranoside.
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Figure S70. ESI-HRMS(+) of nicotiflorin.
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Figure S71. '"H NMR spectrum (400 MHz, DMSO-ds, dppm) of nicotiflorin.
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Figure S72. HSQC NMR spectrum (spreading out 1) (400 MHz, DMSO-ds, dppm) of nicotiflorin.
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Figure S73. COSY NMR spectrum (spreading out 1) (400 MHz, DMSO-de, dppm) of nicotiflorin.
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Figure S74. HSQC NMR spectrum (spreading out 2) (400 MHz, DMSO-ds, dppm) of nicotiflorin.
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Figure §75. HSQC NMR spectrum (spreading out 3) (400 MHz, DMSO-ds, dppm) of nicotiflorin.
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Figure S76. COSY NMR spectrum (spreading out 2) (400 MHz, DMSO-de, dppm) of nicotiflorin.
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Figure S78. HMBC NMR spectrum (400 MHz, DMSO-ds, dppm) of nicotiflorin.
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Figure S81. *C NMR spectrum (100 MHz, DMSO-ds, dppm) of nicotiflorin.
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Molecule 12: Rutin
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Qualitative Analysis Report
Spectrum Source Fragmentor Voltage Collision Energy Tonization Mode
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Counts vs. Mass-to-Charge (m/z)
Peak List
m/z z_|Abund [Formula Ion
303.04871 4399.5 |C15 H11 07 (M+H)+
465.. 872 (M+H)+
11.15894 1 [17895.5 [C27 H31 016 (M+H)+ >
TR T N s i Co— (DL
613.16366 1 [1127.5 [c27H31016 (M+H)+
633.1404 1 [5578.7 |C27 H30 Na O16 (M+Na)+
634.14371 1 [1491.7 |C27 H30 Na 016 (M+Na)+
= i i
[Formul= [Mass [Tot Mass [Score |
} I

[Oif (ppm) M=z
=23

4 533, IH0T

[Ton Species
T

BIU.IST1Y BIU.14536

C31 13 15138 6101 —0as 23 vom— 88.51
C19 H34 N2 018 5 610.15113 610.15273 2.54 633.1404[C19 H34 N2 Na 018 5 87.51
C32 H26 N4 O7 S 610.15119 610.15222 1.69 633.1404|C32 H26 N4 N2 O7 S 84.18)
C23 H34 N2 013 52 610.15119 610.15023 -1.57 633.1404]C23 H34 N2 Na 013 52 82.51
C22 H30 N2 018 610.15166 610.14936 -3.76 611.15894[C22 H31 N2 O18 92.68
C19 H34 N2 018 5 610.15166 610.15273 1.76 611.15894|C19 H35 N2 018 5 88.65
C31H300115 610.15166 610.15088 -1.27|  611.158%4|c31 H31 0115 87.09)
C32 H26 N4 07 S 610.15166 610.15222 0.91 611.15894]C32 H27 N4 O7 S 84.82
C23 H34 N2 013 52 610.15166 €10.15023 235 £11.15854|C23 H35 N2 O13 52 50.33
C25 H20 07 S 464.09361  464.09297 -1.38]  465.10089|c25 H21 07 S 89.29
C16 H20 N2 014 464.09361|  464.09145 —3.66|  465.10089|C16 H21 N2 O14 89.1
C26 HI6E N4 O3 5 464.09362|  464.09431 1.5]  ass.1008s|c26 H17 Na o3 S 86.05
C13 H24 N2 014 S 464.09362| _ 464.09482 2.6]  465.10089|C13 H25 N2 014 5 83.01
C13H1002S 302.04144|  302.04015 -4.26 303.04871[c19 H11 02 5 83.83
|c7Hiamz 05 s | | 302.04144] 302.042| 1.86]  303.04s71|c7 HiS Nz OS S | s0.a9|

Figure $82. ESI-HRMS(+) of rutin.



Molecules 2017, 22, 239; d0i:10.3390/molecules22020239 S47 of S64

el (o i

':1Z:A“V|vv]|lll|!!V|J|v|lllllx‘vvv!]llllIllxxlvvv|I|||l!llll'|vvvv!lllllllllvllv

75 7 65 6 55 5 a5 4 35 3 25

Figure S83. 'H NMR spectrum (400 MHz, CDsOD, dppm) of rutin.
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Figure S84. HSQC NMR spectrum (spreading out 1) (400 MHz, CDsOD, dppm) of rutin.
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Figure S85. COSY NMR spectrum (spreading out 1) (400 MHz, CDsOD, dppm) of rutin.
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Figure S86. HSQC NMR spectrum (spreading out 2) (400 MHz, CDsOD, dppm) of rutin.
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Figure S87. HSQC NMR spectrum (spreading out 3) (400 MHz, CDsOD, dppm) of rutin.
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Figure 588. COSY NMR spectrum (spreading out 2) (400 MHz, CDsOD, dppm) of rutin.
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Figure S89. HMBC NMR spectrum (spreading out 1) (400 MHz, CDsOD, dppm) of rutin.
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Figure $90. HMBC NMR spectrum (spreading out 2) (400 MHz, CDsOD, dppm) of rutin.
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Figure S91. HMBC NMR spectrum (spreading out 4) (400 MHz, CDsOD, dppm) of rutin.
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Figure S§92. 3CNMR spectrum (100 MHz, CDsOD, dppm) of rutin.

Molecule 13: Vicenin-2
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Qualitative Analysis Report

Spectrum Source Fragmentor Voltage Collision Energy Ionization Mode
Peak (2) in "+ BAC:1 (al [-200]) Scan” 120 0 €5
x10 5 | *ESI Scan (2.58-2.72 min, 13 Scans) Frag~120.0y QT10796.d Subtract
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Formula
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044 C27H300
271130\ J15
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0 —L— T T v > T T - T T T v T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Counts vs. Mass-to-Charge (m/z)
Peak List
m]z z [Abund Formula Ton
595.16515 1 [1331716
596.16809 1 [32016.6
Formula Calculator Results
[Formula Best__|Mas: T Ton Species Score
< 30 015 594.15787 594.15847 1.01 595.16515|C27 H31 O15 95,
24 H22 N10 09 594.15788]  594.15712] 127 595.16515|C24 H23 N10 09 95.21
C25 H18 N14 05 594.15788|  594.15846| 0.97|  595.16515|C25 H19 N14 OS5 52.45
23 H26 N6 013 594.15788]  594.15578| -3.52[  595.16515[C23 H27 N6 013 92.29
28 H26 N4 011 594.15787]  594.15981 3.26]  595.16515|C28 H27 N4 O11 88.25

Figure 593. ESI-HRMS(+) of vicenin-2.
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Figure S94. '"H NMR spectrum (400 MHz, DMSO-de, dppm) of vicenin-2.
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Figure 596. COSY NMR spectrum (spreading out 1) (400 MHz, DMSO-de, dppm) of vicenin-2.
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Figure S97. HSQC NMR spectrum (spreading out 2) (400 MHz, DMSO-ds, dppm) of vicenin-2.
H-T"" 624
3]
N
1 [——— W VVN N

e
,, o
: 7 . - 4;(-.&-‘ /) - - B £ ] - o e ]
% L >@D (H-1" H2) :
£ T )0,1,;

< e L B I S B S L S S B S B B S B B N B S B B B B S BN B B B B B B B B S B O B B S B S B B B R A |

5 a8 a6 a4 42 4 38 36 34 32 3

Figure S98. COSY NMR spectrum (spreading out 2) (400 MHz, DMSO-de, dppm) of vicenin-2.
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Figure S100. *C NMR spectrum (100 MHz, DMSO-ds, dppm) of vicenin-2.
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Figure $102. HMBC NMR spectrum (spreading out 1) (400 MHz, DMSO-ds, dppm) of vicenin-2.
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Figure S103. HSQC NMR spectrum (spreading out 4) (400 MHz, DMSO-ds, dppm) of vicenin-2.

Molecule 14: Narcissin
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Spectrum Source Fragmentor Voltage Collision Energy Ionization Mode
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Counts vs. Mass-to-Charge (m/z)
Peak List
m/z z |Abund [Formula Ton
595.16524 27012.5
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626.17986 1 (89409.9 |C28 H33 016 (M+H)+
627.18278 1 (21102 |C28 H33 016 (M+H)+
647.1574 24016.9
655.18599 15304.5
Formula Calculator Results
[Formula ﬁest [Mass [Tot Mass ]ﬁﬂ(ppm) mz [Ton Species 'W'
[c2sn32016 | TRUE | 624.16909] 624.16903] -0.09]  625.7636/c28H33016 | 99.04|

Figure S104. ESI-HRMS(+) of narcissin.
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Figure S105. '"H NMR spectrum (400 MHz, CDsOD, dppm) of narcissin.
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Figure S106. HSQC NMR spectrum (spreading out 1) (400 MHz, CDsOD, dppm) of narcissin.
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Figure S107. COSY NMR spectrum (spreading out 1) (400 MHz, CDsOD, dppm) of narcissin.
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Figure S108. °C NMR spectrum (spreading out 1) (100 MHz, CDsOD, dppm) of narcissin.
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Figure S109. HSQC NMR spectrum (spreading out 2) (400 MHz, CD3OD, dppm) of narcissin.
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Figure S110. HSQC NMR spectrum (spreading out 3) (400 MHz, CD3OD, dppm) of narcissin.
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Figure S111. COSY NMR spectrum (spreading out 2) (400 MHz, CDsOD, dppm) of narcissin.
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Figure S112. 3C NMR spectrum (spreading out 2) (100 MHz, CDsOD, dppm) of narcissin.
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Figure S113. HSQC NMR spectrum (spreading out 4, 400 MHz, CD3OD, dppm) of narcissin.
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Figure S114. HMBC NMR spectrum (spreading out 1) (400 MHz, CDsOD, dppm) of narcissin.
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Figure S115. HSQC NMR spectrum (spreading out 5) (400 MHz, CDsOD, dppm) of narcissin.
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Figure S117. 3C NMR spectrum (spreading out 4) (100 MHz, CDsOD, dppm) of narcissin.



