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Table S1. Retention time (tr), UV-Vis wavelength (L), molecular formula, molecular weight (MW) and MS/MS

fragments data of the isolated compounds from the leaf decoction from M. urundeuva

tr/ A/ nm Molecular MW MS/MS Name Reference
min formula

146.08 N-methyl-trans-4-hydroxy-

1 0.81 212 CeH11NO3 [M + H]Jr - yL-proIine Y y .
192.13 67, 78, 90, 102, - .

2 0.81 212 C,H,04 [M + H]+ 130, 146, 164 quinic acid 2

3 1.31 224,272 C;HsOs5 [':\I'/I6?OH]T 125, 97, 69 gallic acid 3

4 144 267 CeHsO3 [&Zi'%, - pyrogallol 4

5 3.30 217,259, 293 C;H¢O4 &53.&1]7 - protocatechuic acid 5

6 3.41 218,274 CgHgOs ['%/I8§OH337 97iiglié824, m-digallic acid -

7 3.41 218,274 C14H100g [I:\%/IZE'OHS], 169, 125 p-digallic acid -

8 341 218,274  CyHyOe [,?AZEOHS] 169, 125 methyl gallate 6

9 397 218,267  CyHpOu [&33'?_'7], 13%% fﬁ%’ ig i%%’ 1-O-galloyl-6-O-luteoyl-a-glucose 7
387.20 85, 95, 123, 189, .

10 4.89 228 C19H300¢ [M + H* 207, 225. 268, 339 roseoside 8

11 5.07 211, 265,347 Cy7H30045 [&93';5], 2827:’32175 13572 7453 Sélg kaempferol 3-O-Rutinoside -
787.10 169, 277, 295, 313, 405, 2,3,4,6-tetra-O-galloyl-

12 6.04 218,274 CasHsOz [M—H] 447,465,617, 635, 684 B-D-glucopyranose 9

13 6.44 211,254,369 CisH1004 [IL\J)/IO%OH?’ f?é 1fgé 12221é 1;’71:’% quercetin -

14 652 213,268,340 CyHyxOs [,f/lsle% 269, 311, 341, 413 komovitexin 10

15 6.60 211,255,353 CyHi5045 [Ié\l/IYj.l.j]’ 151, 229, 1813; 301, 342, quercetin 3-O-p-D-glucoside 11
939.11 169, 295, 465, 617, 769, 1,2,3,4,6-penta-O-galloyl-

16 725 221,219 CaHyOx A 8.D-glucopyranose 12
335.89 .

17 7.47 219, 272 C15H1,04 M- H] 184, 243, 261, 289, 307 methyl m-digallate -
335.89 .

18 7.47 219, 272 C15H1204 M —H] 184, 243, 261, 289, 307 methyl p-digallate -

19 814 219,266,337 CyHyOu [&7?& 1518 229, 209, rhoifolin 13
1091.13 3-O-(m-digalloyl)-1,2,4,6-tetra-

20 8.35 221,218 CagH36030 [M—H] B O-galloyl-B-D-glucopyranose 14

21 8.58 242 C1gH3,04 [I?/I7i9H%’ 67é§gsé7135é22723’ 9-epi-blumenol C 15
585.09 121, 151, 273, quercetin 3-O-(2°’-galloyl)-

22 949 212,266,352 CoHzO1s "y 301,388, 433, 506 B-D-arabinofuranoside -
599.11 121, 151, 273, 301, quercetin 3-O-(2°’-galloyl)-

23 9.94 212,264,348 CosHaOrs [M—H] 393, 447, 530 a-L-rhamnopyranoside B
599.11 151, 169, 273, 301, 429, quercetin 3-O-(3’’-galloyl)-

24 10.06 212,265,348  CzsH2401s [M—H] 447, 476, 551 a-L-rhamnopyranoside 16
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Figure S1. HPLC chromatograms of the upper and lower phases of the crude extract obtained after D, F, G, H
and J Arizona solvent systems experiments. HPLC conditions: X-Bridge C-18 column (150 x 4.6 mm i.d., 5 m);
mobile phase: MeOH with 0.1% formic acid (eluent A) and H,O with 0.1% formic acid (eluent B); gradient
conditions: 5 to 100% of B in 60 min; flow rate: 1 mL min™; UV 254 nm.
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Table S2. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (6 in ppm, J in Hz) for compound 1

HSQC HMBC .

Literature® (D,O

dc OH (mUIt, J, H) ZJCH SJCH I u ( 2 )
1 173.0 - 4.05 2.16 170.2
2 72.0 4.05 (dd, 6.7 and 10.5 Hz) 2.16 4.20; 3.83; 3.00 69.7

2.16 (ddd, J 5.0, 10.5 and 13.8 Hz, Hy), .
3 404 2.44 (ddt, J 2.0, 6.7 and 13.8 Hz, H,) 4.05 3.07,3.83 387
4 71.0 4.50 (g, J 2.0 and 5.0 Hz) 2.44; 3.83 4.05 69.1
3.07 (dt, 2.0 and 12.5 Hz, H,), ) )

5 64.4 3.83 (dd, 5.0 and 125 Hz, Hy) - 3.00; 2.16; 2.44 62.4
6 44.1 3.00 (s) - 3.07; 2.16; 4.05 43.4

*Reference 1. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation spectroscopy.

HO

Figure S2. 'H NMR spectrum (500 MHz, CD;0D) of compound 1.
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Figure S3. COSY NMR spectrum (500 MHz, CD;0D) of compound 1.
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Figure S4. HSQC NMR spectrum (500 MHz, CDs0D) of compound 1.
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Figure S5. HMBC NMR spectra (500 MHz, CD;0D) of compound 1.
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Table S3. *H and *C NMR (500 and 125 MHz, MeOD) data assignments (4 in ppm, J in Hz) for compound 2

HSQC HMBC . .
Literature® (D
Oc on (mUIt, J, H) 2\]CH 3JCH erature ( ZO)
1.93;2.15;

1 77.0 - 209 210 - 77.0
1.93 (dd, 11.0 and 13.4 Hz, 1H, H,), o

2 40.6 2.5 (m. 111 Hy 4.08 2.03: 2.10; 3.61 40.7

3 67.2 4.08 (ddd, 4.0, 9.5 and 11.0 Hz, 1H) 1'92; 621'15; 4.20 67.1

4 75.2 3.61 (dd, 4.0 and 9.5 Hz, 1H) 4.08 1.93; 2.15 75.2

5 70.4 4.20 (g, 3.9 Hz, 1H) 2.03; 2.10; 4.08 70.5
2.03 (ddd, 2.9, 4.0 and 14.9 Hz, H,), ,

6 37.4 210 (m. 11, o) - 1.93; 2.15 37.4

1.93; 2.15; 2.03;
7 1814 - - o1 181.2

*Reference 2. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation spectroscopy.
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Figure S6. "H NMR spectrum (500 MHz, CD;0D) of compound 2.



Figure S7. COSY spectra (500 MHz, CD30D) of compound 2.
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Figure S8. HSQC NMR spectrum (500 MHz, CD;0D) of compound 2.
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Table S4. *H and *C NMR (500 and 125 MHz, MeOD) data assignments (6 in ppm, J in Hz) for compound 3

HSQC HMBC Literature?
¢ Sy (mult, J, H) “Jon *Jen (MeOD)
1 125.8 — 7.04 — 121.9
2/6  110.3 7.04 (s, 2H) - 7.04 110.3
3/5  146.2 - 7.04 - 146.4
4 138.4 - - 7.04 139.6
7 173.1 - - 7.04 170.6

*Reference 3. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation spectroscopy.
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Figure S10. *H NMR spectrum (500 MHz, CD;0D) of compound 3.

Figure S11. HSQC NMR spectrum (500 MHz, CD;0OD) of compound 3.



Table S5. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (6 in ppm, J in Hz) for compound 4

HSQC HMBC Literature®
¢ Sy (mult, J, H) 2Jen *Jen (MeOD)
1/3 146.7 — 6.31 6.49 147.7
2 133.8 - - 6.31 134.9
4/6 107.9 6.31 (d, 8.1 Hz, 2H) - - 109.1
5 119.6 6.49 (dd, 8.1 and 8.4 Hz, 1H) 6.31 - 120.9

*Reference 4. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation spectroscopy.



Table S6. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (6 in ppm, J in Hz) for compound 5

HSQC HMBC Literature®

¢ Sy (mult, J, H) “Jon *Jen (MeOD)
1 124.5 - - 6.77 122.0
2 117.3 7.43 (d, 2.0 Hz, 1H) 7.41 - 114.6
3 145.5 - 7.43 6.77 144.9
4 150.4 - - 7.41;7.43 150.4
5 115.2 6.77 (d, 8.2 Hz, 1H) - - 116.6
6 123.3 7.41 (dd, 8.2 and 2.0 Hz, 1H) - 7.43 122.8
7 171.0 - - 7.43 169.0

®Reference 17. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation
spectroscopy.
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Figure S13. *H NMR spectrum (500 MHz, CD;0D) of compounds 4 and 5.
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Figure S14. COSY NMR spectrum (500 MHz, CD30D) of compounds 4 and 5.
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Figure S15. Edited-HSQC NMR spectrum (500 MHz, CD3;0D) of compounds 4 and 5.
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Figure S16. HMBC NMR spectrum (500 MHz, CD3;0D) of compounds 4 and 5.
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Table S7. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (6 in ppm, J in Hz) for compound 6

HSQC HMBC
Sc Sy (mult, J, H) 2Jen *Jen

1 117.2 - 7.41

2 117.2 7.27 (d, 2.03 Hz, 1H) 7.41

3 147.3 -

4 143.8 — 7.27;7.41

5 139.8 -

6 114.7 7.41 (d, 2.03 Hz, 1H) 7.27

7 169.2 — 7.27;7.41

I’ 166.2 - 7.22

2 120.2 - 7.22

37 110.5 7.22 (s, 2H)

416’ 146.3 - 7.22

5 140.2 - 7.22

HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation spectroscopy.

Table S8. *H and *C NMR (500 and 125 MHz, MeOD) data assignments (6 in ppm, J in Hz) for compound 7

HSQC HMBC

oc on (mult, J, H) “JeH 3Jen
1 129.3 - 7.12 -
2/6 109.8 7.12 (s, 1H) - _
3/5 151.3 - 7.12 -
4 132.4 - - 7.12
7 169.3 - - 7.12
r 165.9 - _ 7.04
2’ 120.4 - 7.24 -
3T 110.5 7.24 (s, 1H) - —
416 146.2 - 7.24 -
5 140.2 - - 7.24

HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation spectroscopy.
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Figure S17. *H NMR spectrum (500 MHz, CD;0D) of compounds 6 and 7.
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Figure S18. HSQC NMR spectrum (500 MHz, CD;0D) of compounds 6 and 7.
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Figure S19. HMBC NMR spectrum (500 MHz, CD;0D) of compounds 6 and 7.
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Table S9. *H and *C NMR (500 and 125 MHz, MeOD) data assignments (6 in ppm, J in Hz) for compound 8

HSQC HMBC Literature®
¢ Sy (mult, H) 2Jen *Jen (MeOD)
1 121.5 7.04 121.4
2/6  110.1 7.04 (s, 2H) 7.04 110.0
3/5  146.6 7.04 146.5
4 139.8 7.04 139.7
7 169.1 7.04; 3.80 167.5
8 52.4 3.80 (s, 3H) 52.3

®Reference 6. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation spectroscopy.
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Figure S20. HMBC NMR spectrum (500 MHz, CD;0D) of compound 8.

Figure S21. HSQC NMR spectrum (500 MHz, CD;0D) of compound 8.




Figure S22. HMBC NMR spectrum (500 MHz, CD3;0D) of compound 8.




Table S10. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (d in ppm, J in Hz) for compound 9

HSQC HMBC Literature?
¢ Sy (mult, J, H) 2Jon e (MeOD)

1 94.7 6.36 (d, 1.9 Hz, 1H) 94.9

2 69.2 3.98 (m, 1H) 69.3

3 715 4.80 (m, 1H) 71.5

4 62.2 4.46 (m, 1H) 62.4

5 75.9 4.51 (m, 1H) 4.96 6.36 76.1

6 64.7 4.96 (t, 10.8 Hz, 1H), 64.9

4.15 (dd, 10.8 and 10.9 Hz, 1H)

1 120.3 - 7.05 120.5
2°/6° 110.7 7.05 (s, 2H) 7.05 110.9
3°/5° 146.1 - 7.05 146.3
4’ 140.1 - 7.05 140.4
7 166.4 - 6.36; 7.05 166.7
1” 116.4 - 6.66 116.7
2> 137.4 - 6.66 137.6
3” n.d. — 145.3
4” 145.4 - 6.66 145.9
5 n.d - 125.4
6” 108.0 6.66 (s, 1H) 108.3
7’ 169.9 - 4.96; 6.66 170.1
1 137.9 - 6.68 138.2
27 n.d. - 145.4
3 145.7 - 6.68 145.5
4 n.d. - 125.3
5 109.9 6.68 (s, 1H) 110.9
6>’ 116.9 - 6.68 117.2
7 168.2 - 6.68 168.5

*Reference 7. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation spectroscopy;

n.d.: not detected; .
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Figure $23. *H NMR spectrum (500 MHz, CD;0D) of compound 9.
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Figure S24. HSQC NMR spectrum (500 MHz, CD;0D) of compound 9.
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Figure S25. HMBC NMR spectrum (500 MHz, CD;0D) of compound 9.
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Table S11. *H and *C NMR (500 and 125 MHz, MeOD) data assignments (d in ppm, J in Hz) for compound 10

HSQC HMBC Literature®
¢ Sy (mult, J, H) “Jen *Jen (MeOD)
1 42.8 - 1.02; 1.04 42.4
2 50.5 2.17(d, 16.5 Hz, 1H), 1.02; 1.04 50.8
2.61 (d, 16.5 Hz, 1H)
3 201.7 - 2.17; 2.61 201.1
4 126.8 5.87 (s, 1H) 127.1
5 167.4 - 167.1
6 80.3 - 5.98 1.94: 5.73; 5.87 80.0
7 1335 5.98 (d, 15.6 Hz, 1H) 1338
8 133.4 5.73 (dd, 15.6 and 7.2 Hz, 1H) 4.54 1.29 133.7
9 74.4 4.54 (m, 1H) 1.29 4.27:5.98 74.6
10 214 1.29 (d, 6.4 Hz, 3H) 222
11 232 1.04 (s, 3H) 1.02 23.4
12 244 1.02 (s, 3H) 1.04 24.7
13 193 1.94 (s, 3H) 19.5
1010 4.27 (d, 7.8 Hz, 1H) 4.54 101.3
» 74.8 3.19 (m, 1H) 4.27 75.0
3 71.4 3.24 (m, 1H) 717
e 78.0 3.16 (m, 1H) 3.24 3.63; 3.19 78.4
5 77.9 3.14 (m, 1H) 78.2
p 626 3.63 (dd, 11.9 and 6.5 Hz, 1H), 62.8

3.85(dd, 11.9 and 2.2 Hz, 1H)

®Reference 18. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation
spectroscopy.
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Figure $26. "H NMR spectrum (500 MHz, CD;0D) of compound 10.
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Figure S27. COSY NMR spectrum (500 MHz, CD30D) of compound 10.
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Figure S28. HSQC NMR spectrum (500 MHz, CD3;0D) of compound 10.
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Table S$12. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (d in ppm, J in Hz) for compound 11

HSQC HMBC Literature®
¢ Sy (mult, J, H) 2o e (MeOD)
2 158.9 — 8.10 158.7
3 135.2 - 5.05 135.5
4 176.1 - 179.4
5 168.0 - 6.22 163.1
6 99.7 6.22 (d, 2.1 Hz, 1H) 6.42 100.0
7 165.8 - 6.42 166.2
8 94.6 6.42 (d, 2.1 Hz, 1H) 6.22 95.0
9 158.8 - 6.42 159.4
10 105.3 - 6.22; 6.42 105.6
1 122.4 - 6.89 122.8
2°/6° 1322 8.10 (d, 8.9 Hz, 1H) 8.10 132.4
3’/5 1158 6.89 (d, 8.9 Hz, 1H) 116.2
4 161.4 - 6.89 161.5
1 105.2 5.05 (d, 7.7 Hz, 1H) 104.6
27 72.7 3.79 (m, 1H) 76.8
3” 74.0 3.52 (m, 1H) 78.2
4 69.8 3.77 (m, 1H) 3.62 3.39 715
57 75.0 3.62 (m, 1H) 3.39 77.2
6” 67.1 3.74 (m, 1H) and 3.39 (m, 1H) 3.62 452 68.6
1’ 101.6 452 (d, 1.7 Hz, 1H) 102.4
2 71.9 3.59 (m, 1H) 452 3.28 721
3 72.0 3.50 (m, 1H) 72.3
4 735 3.28 (m, 1H) 1.18 74.0
57 69.4 3.53 (m, 1H) 1.18; 3.28 452 69.7
6’ 17.7 1.18 (d, 6.2 Hz, 1H) 17.9

®Reference 16. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation
spectroscopy.
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Figure S31. COSY NMR spectrum (500 MHz, CD;0D) of compound 11.



N T 1 W J..L..,.Mul. _J._JA__LhL

r0

rii0

120

f1 {ppm)

\ W’WWW%WNMYWWW

B0 75 20 6% 60 55 S0 45 40 3% 30 25 20 15 10
12 {ppm)}
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Table S$13. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (d in ppm, J in Hz) for compound 12

HSQC HMBC Literature®
¢ Sy (mult, J, H) “Jon e (MeOD)
1 91.2 5.52 (d, 3.5 Hz, 1H) 915
2 73.1 5.14 (dd, 10.2 and 3.5 Hz, 1H) 6.01 73.4
3 71.4 6.01 (t, 10.2 Hz, 1H) 6.01 5.52 71.4
4 70.2 5.52 (m, 1H) 6.01 70.6
5 68.5 4.56 (m, 1H) 5.52 5.52 68.8
6 63.4 4.33 (dd, 12.1 and 4.6, 1H), 557 63.7
4.43 (dd, 12.5 and 2.5 Hz, 1H)
1 119.4 - 7.02 120.4
2°/6’ 110.1 7.02 (s, 2H) 7.02 110.3
3/5° 145.6 - 7.02 146.3
4 139.3 - 7.02 139.9
7 166.7 - 5.14; 7.02 167.1
1 119.8 - 6.91 120.5
2°/6” 110.0 6.91 (s, 2H) 6.91 110.3
37/5” 145.4 - 6.91 146.4
4 139.2 - 6.91 140.0
7 166.9 - 6.01; 6.91 167.5
1’ 119.5 - 6.98 120.8
2°°°/6°" 110.1 6.98 (s, 2H) 6.98 110.4
37/57 145.6 - 6.98 146.4
47 139.4 - 6.98 140.2
7 166.3 - 5.52; 6.98 167.7
177 120.3 - 7.12 121.2
277/6°***  110.9 7.12 (s, 2H) 7.12 110.4
37/57 1456 - 7.12 146.5
47 139.1 - 7.12 140.3
7707 167.3 - 4.33;7.12 168.1

*Reference 9. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation spectroscopy.
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OH
Table S14. *H and *C NMR (500 and 125 MHz, MeOD) data assignments (d in ppm, J in Hz) for compound 13

HSQC HMBC Literature®
¢ Sy (mult, J, H) “Jen *Jen (MeOD)
2 146.2 - - 7.74 146.2
3 n.d. - - - 136.5
4 177.3 - - - 176.5
5 162.4 - 6.19 - 161.0
6 99.2 6.19 (d, 1.5 Hz, 1H) - 6.39 99.5
7 165.5 - 6.39 - 166.0
8 94.4 6.39 (d, 1.5 Hz, 1H) - 6.19 94.5
9 158.2 - 6.39 - 156.7
10 104.5 - - 6.19; 6.39 104.0
1 124.1 - - 6.89 123.0
2’ 115.9 7.74 (s, 1H) — - 116.0
3 148.7 - 7.74 6.89 145.7
4 148.0 - 6.89 7.64;7.74 148.1
5 116.2 6.89 (d, 7.5 Hz, 1H) 7.64 - 116.5
6 121.6 7.64 (d, 7.5 Hz, 1H) - 7.74 121.0

®Reference 19. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation

spectroscopy; n.d.: not detected.
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Table S15. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (d in ppm, J in Hz) for compound 14

HSQC HMBC Literature®
¢ Sy (mult, J, H) “Jen *Jen (MeOD)
2 166.8 — 7.86 166.2
3 104.5 6.63 (s, 1H) 103.8
4 184.7 - 184.0
5 162.6 - 4.91 162.0
6 109.8 - 4.91 6.53 109.2
7 165.3 - 6.53 4.91 165.3
8 95.6 6.53 (s, 1H) 95.3
9 159.2 - 6.53 158.7
10 105.7 - 6.53; 6.63 104.9
1 123.6 - 6.64 123.1
2 129.9 7.86 (d, 8.8 Hz, 2H) 129.4
3 117.5 6.64 (d, 8.8 Hz, 2H) 7.86 1175
4 163.3 - 6.64 162.8
1 75.3 4.91 (d, 8.9 Hz, 1H) 75.3
27 73.0 4.16 (t, 8.9 Hz, 1H) 491 725
3” 80.6 3.49 (m, 1H) 3.48 4.91 80.1
47 72.3 3.48 (m, 1H) 3.49 71.7
57 83.1 3.42 (m, 1H) 3.74 82.6
6 63.3 3.74 (dd, 12.1 and 5.6 Hz, 1H), 62.8

3.88 (dd, 12.1 and 2.2 Hz, 1H)

*Reference 20. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation
spectroscopy.
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Figure S42. "H NMR spectrum (500 MHz, CD;0D) of compound 14.
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Table S16. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (¢ in ppm, J in Hz) for compound 15
HSQC HMBC Literature?
¢ Sy (mult, J, H) “Jen *Jen (MeOD)
2 157.3 - 7.78 158.5
3 133.8 - 5.37 1354
4 n.d. - 166.0
5 161.3 - 6.21 159.1
6 99.6 6.21 (d, 2.1 Hz, 1H) 99.9
7 164.3 - 6.21; 6.40 163.0
8 94.4 6.40 (d, 2.1 Hz, 1H) 94.8
9 156.8 - 6.40 158.5
10 104.6 - 6.21; 6.40 105.7
1 121.2 - 7.78 6.85 122.9
1172 7.78 (d, 2.2 Hz, 1H) 117.3
3’ 144.2 - 7.78 145.9
4’ 148.1 - 6.85 7.57;7.78 149.9
5’ 115.7 6.85 (d, 8.1 Hz, 1H) 71.57 116.1
6’ 122.8 7.57 (dd, 8.1 and 2.2 Hz, 1H) 123.5
1”7 1039 5.37 (d, 7.6 Hz, 1H) 3.53 104.3
2 752 3.53 (m, 1H) 3.49 3.58 75.4
3 776 3.49 (m, 1H) 77.1
4 728 3.58 (t, 9.1 Hz, 1H) 3.69 72.9
5” 77.2 3.69 (d, 9.1 Hz, 1H) 77.6
6 n.d. - 179.3

*Reference 11. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation
spectroscopy; n.d.: not detected.
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Figure S46. "H NMR spectrum (500 MHz, CD;0D) of compound 15.
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Table S17. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (¢ in ppm, J in Hz) for compound 16

HSQC HMBC Literature®
¢ Sy (mult, J, H) “Jen *Jen (MeOD)
1 94.0 6.23 (d, 9.0 Hz, 1H) 5.90 93.4
2 745 4.36 (m, 1H) 5.58 74.5
3 74.2 5.90 (t, 12.0 Hz, 1H) 5.63; 6.23 74.2
4 72.3 5.58 (m, 1H) 5.90 72.4
5 70.0 5.63 (m, 1H) 5.90; 4.52 69.9
6 63.3 452 (m, 1H) and 4.35 (m, 1H) 5.63 63.3
1 120.3 6.90 119.8
2°/6’ 110.5 6.90 (s, 2H) 6.90 110.7
3'/5° 146.4 6.90 146.7
4 140.4 6.90 141.0
7 167.5 5.90; 6.90 166.4
1 120.3 6.95 120.3
2/6”’ 110.6 6.95 (s, 2H) 6.95 110.5
37/5” 146.5 6.95 146.5
47 140.6 6.95 140.5
7 167.2 5.93; 6.95 167.2
1 120.5 6.98 120.5
27/6 110.6 6.98 (s, 2H) 6.98 110.5
37/57 146.6 6.98 146.4
4 140.5 6.98 140.3
7% 167.1 5.58; 6.98 167.4
1> 119.7 7.05 120.3
2/6  110.8 7.05 (s, 2H) 7.05 110.6
377/57  146.6 7.05 146.6

4> 141.1 7.05 140.6




Table S17. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (d in ppm, J in Hz) for compound 16
(cont.)

HSQC HMBC Literature®
¢ Sy (mult, J, H) “Jen *Jen (MeOD)
7 166.4 6.23; 7.05 167.1
r»” 1211 7.11 121.1
22999/6°2°%° 1105 711 (s’ 2H) 7.11 110.4
350 146.7 7.11 146.6
4 140.2 7.11 140.2
77 168.1 7.11 4.52;4.35;7.11 168.1

®Reference 12. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation
spectroscopy.
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Figure S50. *H NMR spectrum (500 MHz, CD;0D) of compound 16.
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Figure S52. HSQC NMR spectrum (500 MHz, CD;0OD) of compound 16.
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Table S18. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (d in ppm, J in Hz) for compound 17

HSQC

HMBC

dc

S (Mult, J, H)

2
Jen

3
Jen

0 N o o B W N -

o
-

2’
3T
416’
5

116.5
1175
139.8
143.9
147.6
114.4
167.8
52.3
165.2
120.0
110.5
146.2
140.1

7.26 (d, 2.0 Hz, 1H)

7.39 (d, 2.0 Hz, 1H)

3.85 (s)

7.21 (s, 2H)

7.39

7.26

7.39

7.21

7.26; 7.39

3.85; 7.26
3.857.26; 7.39

7.21

7.21

HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation spectroscopy.

Table $19. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (¢ in ppm, J in Hz) for compound 18

HSQC HMBC
¢ Sy (mult, J, H) “Jon *Jen

1 — 7.04

216 109.5 7.04 (s, 2H) 7.04

3/5 145.3 - 7.04

4 142.8 - 7.04

7 167.6 - 3.87;7.04

8 52.3 3.87

1’ 168.5 -

2

3T 109.1 7.10 (s, 2H) 7.10

4/6’ 145.7 7.10

4 139.6 - 7.10

HSQC: heteronuclear single quantum correlation spectroscopy; HMBC:

heteronuclear multiple bond correlation spectroscopy.
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Table $20. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (d in ppm, J in Hz) for compound 19
HSQC HMBC
Sc Sy (mult, J, H) 2Jen *Jen
2 167.9 - 6.67 7.89
3 103.8 6.67 (s, 1H)
4 185.1 - 6.67
5 164.1 - 6.43
6 100.8 6.47 (d, 2.1 Hz, 1H)
7 165.5 - 6.80 5.21
8 95.7 6.80 (d, 2.1 Hz, 1H)
9 160.1 - 6.80
10 108.1 - 6.43; 6.80; 6.94
1 124.1 - 6.67; 6.94
2°/6 129.8 7.89 (d, 8.7 Hz, 1H)
3’/5” 116.8 6.94 (d, 8.7 Hz, 1H)
4 164.4 - 7.89
1 99.5 5.21 (d, 7.6 Hz, 1H)
2” 77.9 3.55(m, 1H) 5.29
3” 78.8 3.64 (m, 1H)
4” 69.8 3.93 (m, 1H) 371
5 78.7 3.69 (m, 1H)
6 62.1 3.92 (m, 1H) and 3.71 (m, 1H)
1 102.9 5.29 (d, 1.68 Hz, 1H)
277 71.2 3.42 (m, 1H) 5.29
3 71.9 3.60 (m, 1H) 3.42
4 73.6 3.42 (m, 1H) 3.42 1.33;5.29
5 71.9 3.94 (m, 1H) 3.42 1.33
6 18.0 1.33 (d, 5.0 Hz, 1H)

HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation spectroscopy.
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Table S21. *H and *C NMR (500 and 125 MHz, MeOD) data assignments (d in ppm, J in Hz) for compound 20

HSQC HMBC
Sc Sy (mult, J, H) “Jon 3
1 935 6.25 (d, 8.6 Hz, 1H) - -
2 69.5 5.63 (m. 1H) 5.94 4.37
3 74.1 5.94 (m, 1H) 5.63 -
4 71.9 5.61 (m, 1H) 5.94 -
5 74.1 4.42 (m, 1H) 4.37;5.63 -
6 62.8 452 (m, 1H) and 4.37 (m, 1H) - 5.63
I 119.3 - 7.05 -
2°/6’ 110.3 7.05 (s, 2H) — 7.05
3'/5° 146.2 - 7.05 -
4 140.4 - - 7.05
7 164.3 - - 6.25; 7.05
1 119.8 - 6.99 -
2°/6” 110.2 6.99 (s, 2H) - 6.99
37/5” 146.1 - 6.99 -
47 134.0 - - 6.99
77 165.5 - - 6.99
1’ 110.5 - - 5.63; 6.99
27 117.2 7.15 (d, 2.0 Hz, 1H) - 7.26
3 139.6 - 7.15 -




Table S21. 'H and **C NMR (500 and 125 MHz, MeOD) data assignments (d in ppm, J in Hz) for compound 20

(cont.)
HSQC HMBC

oc Sy (mult, J, H) 2en “Jen
4 144.3 - - 7.15;7.26
50 147.1 - 7.26 -
6 114.8 7.26 (d, 2.0 Hz, 1H) - -
77 165.0 - - 5.94; 7.15; 7.26
1°” 120.0 - 7.20 -
27°/67 110.6 7.20 (s, 2H) - 7.20
377/507 146.2 - 7.20 -
477 140.1 - - 7.20
799 165.2 - - 7.20
17 119.9 - 6.96 —
27°7/677” 110.1 6.96 (s, 2H) - 6.96
32077/5207% 146.0 - 6.96 -
47 140.0 - - 6.96
793999 165.6 _ — 5.61; 6.96
1777 120.6 - 7.11 ~
20/677  110.0 7.11 (s, 2H) - 7.11
3000/500 1461 - 7.11 -
477 139.6 - - 711
727707 166.6 - - 4.37;452;7.11

HSQC: heteronuclear single quantum correlation spectroscopy;

HMBC: heteronuclear multiple bond correlation spectroscopy.
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Figure S61. *H NMR spectrum (500 MHz, CD;0D) of compound 20.
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Figure S62. COSY NMR spectrum (500 MHz, CD;0D) of compound 20.
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Figure S63. HSQC NMR spectrum (500 MHz, CD;0D) of compound 20.
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Table S22. *H and *C NMR (500 and 125 MHz, MeOD) data assignments (6 in ppm, J in Hz) for compound 21

HSQC HMBC Literature®
¢ Sy (mult, J, H) “Jon e (MeOD)
1 375 - 1.02; 1.10; 2.47 37.4
2 47.8 1.98 (d, 16.8 Hz, 1H), 1.02; 1.10 48.2
2.47 (d, 16.8 Hz, 1H)
3 202.3 - 2.47 202.5
4 125.2 5.81 (s, 1H) 2.05 125.5
5 169.9 - 170.1
6 52.2 1.97 (m, 1H) 1.02; 1.10; 1.98; 2.05 525
7 27.3 1.68 (m, 1H), 1.98 (m, 1H) 26.9
8 37.1 1.63 (m, 1H), 1.66 (m, 1H) 1.98 37.9
9 75.3 3.89 (m, 1H) 1.19 4.32 75.7
10 19.6 1.19 (d, 6.13 Hz, 1H) 19.9
11 28.9 1.02 (s, 3H) 1.10 29.1
12 273 1.10 (s, 3H) 1.02 2.47 27.6
13 24.7 2.05 (s, 3H) 25.0
I’ 101.9 4.32 (d, 7.8 Hz, 1H) 102.3
2 74.8 3.15 (m, 1H) 75.3
3 77.9 3.34 (m, 1H) 78.3
4 715 3.25 (m, 1H) 72.0
5 776 3.25(m, 1H) 3.34 78.0
6’ 62.6 3.85 and 3.65 (m, 1H) 63.1

®Reference 15. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation
spectroscopy.
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Figure S66. COSY NMR spectrum (500 MHz, CD;0D) of compound 21.
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Figure S67. HSQC NMR spectrum (500 MHz, CD;0D) of compound 21.
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Table S23. *H and *C NMR (500 and 125 MHz, MeOD) data assignments (¢ in ppm, J in Hz) for compound 22

HSQC HMBC
dc Su (mult, J, H) “Jen *Je
2 n. d. -
3 n. d. -
4 n. d. -
5 162.8 - 6.21
6 99.6 6.21 (d, 2.0 Hz, 1H) 6.40
7 165.6 - 6.40
8 94.4 6.40 (d, 2.0 Hz, 1H) 6.21
9 n. d. -
10 105.3 - 6.21; 6.40
r 122.8 -
X 116.2 7.55 (d, 1.9 Hz, 1H)
3 146.1 - 7.55 6.90
4 149.6 - 6.90 7.55
5 116.4 6.90 (d, 9.5 Hz, 1H)
6 1228 7.54 (dd, 9.5 and 1.9 Hz, 1H) 6.90 7.55
1 106.9 5.79 (s, 1H)
27 85.9 5.49 (dd, 2.7 and 0.7 Hz, 1H)
37 76.7 4.15 (dd, 2.7 and 5.8 Hz, 1H) 3.92 353
47 87.6 3.92 (m, 1H)
57 61.7 3.53 (d, 3.6 Hz, 1H), 3.56 (d, 5.0 Hz, 1H)
18 120.4 - 7.07
276 109.9 7.07 (s, 1H) 7.07
3 146.2 - 7.07
4 139.9 - 7.07
5 146.2 - 7.07
77 166.9 - 5.49; 7.07

HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation spectroscopy; n.d.: not

detected.
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Table S24. *H and *C NMR (500 and 125 MHz, MeOD) data assignments (d in ppm, J in Hz) for compound 23

HSQC HMBC Literature®
¢ Sy (mult, J, H) 2Jen SJen (DMSO)
2 159.4 - 7.35
3 135.8 - 5.50
4 179.6 - 6.37
5 163.4 - 6.19
6 100.0 6.19 (d, 2.0 Hz, 1H) 6.37
7 166.1 — 6.37
8 94.9 6.37 (d, 2.0 Hz, 1H)
9 158.7 — 6.37
10 106.0 - 6.19; 6.37
1’ —
2’ 117.1 7.36 (d, 2.0 Hz, 1H) 7.35
3’ 146.6 - 7.36 6.94
4 150.0 — 6.94 7.35
5 116.6 6.94 (d, 8.0 Hz, 1H)
% 123.0 7.35 (dd, 8.0 and 2.0 Hz, 1H) 6.94 7.36
1” 100.7 5.50 (d, 1.5 Hz, 1H)
27 73.6 5.62 (m, 1H)
3” 70.9 4.01 (m, 1H) 5.62 5.50
4> 73.9 3.47 (m, 1H) 4.01 1.03; 5.62
5 72.3 3.47 (m, 1H) 1.03; 3.47 5.50
6” 18.0 1.03 (d, 5.0 Hz, 3H) 3.47
1’ 121.4 - 7.07
2°°°/6°° 110.5 7.07 (s, 1H) 7.07
3 146.6 - 7.07
4> 140.1 - 7.07
5 146.6 - 7.07
7 167.6 - 5.62; 7.07

*Reference 21. HSQC: heteronuclear single quantum correlation spectroscopy;

spectroscopy.

HMBC: heteronuclear multiple bond correlation
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Figure S73. *H NMR spectrum (500 MHz, CD;0D) of compound 23.
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Table $25. *H and **C NMR (500 and 125 MHz, MeOD) data assignments (¢ in ppm, J in Hz) for compound 24

HSQC HMBC Literature®
¢ Sy (mult, J, H) “Jon *Jen (DMSO0)
2 159.3 — 7.38;7.39
3 136.3 - 5.38
4 179.6 - 6.38
5 163.3 - 6.20
6 100.1 6.20 (s, 1H) 6.38
7 166.5 - 6.20; 6.38
8 95.0 6.38 (s, 1H) 6.20
9 158.7 -
10 105.9 - 6.20; 6.38
1 123.1 - 7.38 6.95
2’ 116.9 7.38 (m, 1H) 7.39
3 150.0 - 7.38 6.95
4 146.6 - 6.95 7.38;7.39
5 116.9 6.95 (d, 8.5 Hz, 1H) 7.39
6 123.2 7.39 (m, 1H)
1 103.6 5.38 (d, 1.5 Hz, 1H)
27 70.1 4.48 (m, 1H)
3” 75.4 5.22 (dd, 9.5 and 1.5 Hz, 1H) 3.67 3.58
4 70.9 3.67 (t, 9.5 Hz, 1H) 3.58;5.22 1.00
5 72.4 3.58 (m, 1H) 1.00; 3.69 5.23
6’ 17.8 1.00 (d, 6.5 Hz, 1H) 3.67
1’ 121.8 7.17
2°/6>  110.6 7.17 (s, 1H) 7.17
3/5° 1465 7.17
47 140.0 7.17
7% 168.4 5.22;7.17

*Reference 22. HSQC: heteronuclear single quantum correlation spectroscopy; HMBC: heteronuclear multiple bond correlation

spectroscopy.
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