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Table S-1. '"H NMR (500 MHz, 6y, multi, (/ in Hz) and 3C NMR (125 MHz) data of
compound 1 in CDCl;

1 Marchantin A
13 13C.
No. TH-NMR (C]gj CIIIMS 5 TH-NMR (gg Cl\l/[ R
3, 3,
(CDCl;, 500 MHz) MH?) (CDCl;, 500 MHz) 125 MH?)
1 — 153.2 — 152.9
2 6.57 (1H, d, 8.0) 121.2 6.58 (1H, d, 8.5) 121.2
3 6.91 (1H, d, 8.5) 129.6 6.93 (1H, d, 8.5) 129.5
4 — 139.1 — 139.0
5 6.91 (1H, d, 8.5) 129.6 6.93 (1H, d, 8.5) 129.5
6 6.57 (1H, d, 8.0) 121.2 6.58 (1H, d, 8.5) 121.2
7 2.97-3.01 (2H, m) 35.3 2.96-3.01 (2H, m) 35.2
8 2.97-3.01 (2H, m) 30.3 2.96-3.01 (2H, m) 30.2
9 — 136.2 — 136.1
10 7.00 (1H, dd, 8.0, 1.5) 121.9 7.02 (1H, dd, 7.8, 1.5) 121.9
11 7.13 (1H, dd, 8.0, 7.5) 126.0 7.15 (1H, ¢, 7.8) 126.0
12 6.85 (1H, dd, 8.0, 1.5) 1144 6.87 (1H, dd, 7.8, 1.5) 114.3
13 — 148.7 — 148.6
14 — 139.7 — 139.6
1’ — 130.8 — 130.6
2’ — 146.5 — 146.4
3’ 5.13 (1H, d, 1.5) 107.9 5.13 (1H, d, 2.0) 107.9
4’ - 132.5 — 132.4
5’ 6.46 (1H, d, 1.5) 109.3 6.47 (1H, d, 2.0) 109.3
6’ — 1443 — 144.1
7 2.78-2.80 (2H, m) 34.1 2.72-2.78 (2H, m) 34.0
8’ 2.72-2.74 (2H, m) 35.5 2.72-2.78 (2H, m) 354
9’ — 143.1 — 143.0
10’ 6.57 (1H,dd, 2.5, 2.0) 115.5 6.85 (1H, ¢, 2.0) 1154
11’ - 156.8 — 156.6
12/ 6.53 (1H, dd, 8.5, 2.0) 112.0 6.55 (1H,dd, 7.8, 2.1) 112.0
13’ 6.97 (1H, ¢, 7.8) 128.9 6.98 (1H, ¢, 7.8) 128.8
14’ 6.39 (1H, brd, 7.5) 123.2 6.41 (1H, brd, 7.8) 123.1

-OH

Marchantin A



Table S-2. '"H NMR (500 MHz, 6y, multi, (/ in Hz) and 3C NMR (125 MHz) data of
compound 2 in CDCl;

2 Riccardin C
13 13
No. 'H-NMR ( Aiﬁﬂ“ﬁ@ 'H-NMR (gé\g\g
(Acetone-dg, 500 MHz) 125 MHz) (CDCls, 500 MHz) 125 MHz)

1 — 154.4 — 152.5
2 6.73 (1H, m) 122.9 6.72 — 6.80P 122.3
3 6.95 (1H, d, 8.0) 130.3 6.87 (brs) 129.2
4 - 140.8 — 139.8
5 6.95 (1H, d, 8.0) 130.3 6.87 (brs) 129.2
6 6.73 (1H, m) 122.9 6.72 — 6.80P 122.3
2.88 (m) 38.1

/ ) 33,03 38.7 2.95 (m) 36.1
o 36.0 2.23 —2.75b 35.0
' 3.03 (m) 117.5

9 — 144.3 — 143.7
10 6.93 (1H, m) 117.7 6.96 (d, 2.9) 117.5
11 — 157.8 — 155.9
12 6.73 (1H, m) 114.0 6.79 (dd, 8.6, 2.9) 114.3
13 7.03 (1H, d, 8.0) 133.4 7.03 (d, 8.6) 132.8
14 - 128.9 — 128.2
1 — 145.4 — 143.7
2' — 148.0 — 146.3
3 5.36 (1H, d, 1.5) 117.4 5.35 (d, 2.0) 116.0
4' — 133.5 — 133.1
5' 6.50 (1H, m) 121.5 6.73 (dd, 8.1, 2.0) 122.1
6' 6.72 (1H, d, 8.0) 116.6 6.92 (d, 8.1) 114.9
7 37.9 2.23 —2.75b 37.1
8’ 2.63-3.03 38.5 2.23 —2.75b 37.6
9’ — 141.8 — 141.9
10’ 6.13 (1H, 4, 8.0, 2.0) 122.7 6.23 (dd, 7.8,1.7) 121.7
11’ 6.77 (1H, d, 8.0) 133.1 6.77 (d, 7.8) 131.4
12' - 126.8 - 124.4
13 — 154.1 — 151.8
14' 6.36 (1H, d, 1.5) 117.0 6.39 (d, 1.7) 116.0




Table S-3. 'H NMR (500 MHz, 3y, multi, (/ in Hz) and '3C NMR (125 MHz) data of

Riccardin C

compound 3 in acetone-dj.

3 Isoriccardin C
13 13
No. 'H-NMR ( Accef;i\gm 'H-NMR (gggﬁf{
(Acetone-ds, 500 MHz) 125 MHz) (CDCl3, 500 MHz) 125 MH?)
1 — 155.5 — 153.2
2 6.82 (1H, d, 8.5) 122.1 6.84 (1H, dd, 8.3, 1.7) 121.7
3 7.10 (1H, dd, 7.5, 2.5) 131.9 7.08 (1H, dd, 8.3, 1.7) 130.8
4 - 138.1 - 137.2
5 7.13 (1H,dd, 7.5, 2.5) 131.4 7.13 (1H, dd, 8.3, 1.7) 130.3
6 6.81 (1H, d, 8.5) 122.1 6.89 (1H, dd, 8.3, 1.7) 121.7
7 3.02-3.16 (4H, m) 354 3.13 (4H, m) 34.9
8 36.8 2.96 —3.01 (2H, m) 36.1
9 - 142.1 - 143.3
10 6.65 (1H, brs) 117.5 6.77 (1H, brd, 1.3) 116.6
11 - 154.9 — 153.5
12 — 177.1 — 117.1
13 6.81 (1H, m) 131.6 6.91 (1H, d, 7.8) 130.5
14 6.54 (1H, d, 7.5) 122.4 6.65 (1H,dd, 7.8, 1.3) 122.6
1’ — 143.4 — 143.6
2 - 145.5 - 147.8
3’ 5.73 (1H, d, 1.0) 116.4 5.59 (1H, d, 2.0) 114.7
4' - 134.6 — 133.6
5 6.69 (1H, dd, 8.0, 2.0) 121.6 6.68 (1H, dd, 8.1, 2.0) 121.6
6’ 6.74 (1H, d, 8.0) 116.3 6.83 (1H, d, 8.1) 114.6
7' 2.30-2.33 (2H, m) 38.5 2.50 (2H, m) 38.0
, 2.50 (1H, m
8 5 64 EIH, mg 37.6 2.29 (2H, m) 36.5
9’ — 138.1 — 142.9
10’ - 120.5 - 120.5




11’ — 206.1 — 154.0
12 6.86 (1H, d, 7.5) 113.7 6.86 (1H, dd, 8.1, 1.0) 113.3
13’ 7.05 (1H, ¢, 8.0) 129.1 7.28 (1H, ¢, 8.1) 130.1
14' 6.70 (1H, dd, 8.0, 2.0) 121.6 6.69 (1H, dd, 8.1, 1.0) 121.6

Isoriccadin C

Table S-4. '"H NMR (500 MHz, 6y, multi, (/ in Hz) and 3C NMR (125 MHz) data of
compound 4 in acetone-dj.

4 Marchantin K
No. 'H-NMR ;i;jﬁf 'H-NMR PC-NMR
(Acetone-dg, 500 MHz) ds, 125 (CDCl3, 600 MHz) I(SC(? li/?flljz ’)
MHz)
1 — 153.9 - 155.2
2 6.51 (1H, brd, J= 8.0 Hz) 123.4 6.50 (1H, brd, J= 8.0 Hz) 122.7
3 6.95 (1H, brd, J= 8.0 Hz) 129.4 6.91 (1H, brd, J= 8.0 Hz) 130.6
4 - 140.0 - 140.6
5 6.95 (1H, brd, J= 8.0 Hz) 129.4 6.91 (1H, brd, J= 8.0 Hz) 130.6
6 6.51 (1H, brd, J= 8.0 Hz) 121.4 6.50 (1H, brd, J= 8.0 Hz) 122.7
3.09-3.14 (1H, m) 3.00-3.05 (1H, m)
7 35.5 37.1
2.95-3.06 (1H, m) 2.90-2.97 (1H, m)
2.90-2.97 (1H, m)
8 2.95-3.06 (2H, m) 30.1 2.80 (1H, ddd, J = 15.0, 30.8
10.0, 2.0 Hz)




9 - 131.4 — 128.3
10 | 8200, ‘ﬁ’;: 80,15 120.9 6.83 (1H, d, J= 8.5 Hz) 121.3
11 6.76 (1H, d, J = 8.5 Hz) 112.3 6.75 (1H, d, J = 8.5 Hz) 113.5
12 — 147.1 - 145.8
13 - 138.8 — 139.1
14 — 146.3 — 142.2
1’ — 136.8 — 134.8
2 — 149.9 - 148.9
3 4.97 (1H, d, J = 2.0 Hz) 107.6 4.96 (1H, d, J = 2.0 Hz) 109.2
4 - 133.3 - 132.1
5 6.59 (1H, d, J=2.0 Hz) 106.0 6.52 (1H, d, J=2.0 Hz) 107.0
6 - 147.3 - 147.5
5| 408 (1H, d}(Il,Z;IZ 9.5,4.0 011 4.06 (1H, dﬁfz{: 10.0, 4.0 85

| 3.00 (1H, m) 3.03 (1H, dﬁg 12.0,4.0
8 2.59 (l?égchi): 13.0, B 2.56 (1H, dd, J = 12.0, w0
10.0 Hz)
9’ - 139.1 - 139.9
10 | 6.68(1H,d,J=2.0 Hz) 116.9 6.68 (1H, d, J=2.0 Hz) 118.1
11’ - 157.6 — 158.9
1y | 645(H, d;Ii,Z;J: 8.5,3.0 a4 | 640 (IH. dclifi(,))Jz 80,30, 140
13’ | 6.88(1H,t,J="7.5Hz) 127.8 6.85 (1H, t, J = 8.0 Hz) 129.0
14" | 6.05 (1H, brd, J=7.0 Hz) 125.5 | 6.02 (1H, brd, J = 8.0 Hz) 124.6
OCH; 3.20 (s) — 3.26 (s) —




Table S-5. 'TH NMR (500 MHz, 6y, multi, (/ in Hz) and 3C NMR (125 MHz) data of

Marchantin K

compound 5 in acetone-d.

5 Lunularin (CD;0D)
13C-
No IH-NMR NMR
(Acetone-ds, 500 MHz) e(-[jz’i,etl()zr; Our S (F17) oc

MHz)
1 - 155.5 - 156.5
2 |6.73(1H, d, 8.5) 115.0 |6.67 (1H, d, 8.0) 116.1
3 |7.03(1H,d, 8.0) 129.1 |6.96 (1H, d, 8.0) 130.5
4 - 132.6 - 134.1
5 |7.03(1H,d, 8.0) 129.1 |6.96 (1H, d, 8.0) 130.5
6 |6.73(1H, d, 8.5) 115.0 |6.67 (1H,d, 8.0) 116.1
7 1278 (2H, s) 36.8 | 2.76 (2H, s) 38.3
8 |2.78 (2H, s) 38.1 |2.76 (2H, s) 39.6
1’ - 143.6 - 144.9
2" 16.67(1H,s) 115.4 ]6.60 (1H, s) 116.5
3 - 157.4 - 158.3
4" 16.69 (1H, d, 2.0) 112.7 |6.61 (1H,d, 7.8) 113.8




5" [7.07 (1H, 1, 7.8) 129.3 [7.03 (1H, ¢, 7.8) 131.3
6' |6.63(1H, d, 8.0) 119.5 | 6.64 (1H, m) 121.0
OH
1
2| X6
3N 5

3~
5 ¥ OH
Lunularin




Table S-6. '"H NMR (500 MHz, 6y, multi, (/ in Hz) and 3C NMR (125 MHz) data of

3-(3,4-Dimethoxybenzyl)-5,7-

6 dimethoxyphthalide
No. O oc S (multi, J in Hz) oc
(Aceti/rllfl-;;@ 500 (?;g:ti/r[lg;;& (CDCl5, 400 MHz) (C]?\/Cllll{g,,Z)IOO
1 / 167.1 J 168.0
3 5.85 (4, 6.0) 803 5.59 (¢, 6.1) 79.9
4 6.61 (s) 99.5 621 (d, 12) 98.3
5 / 166.8 J 166.5
6 6.54 (d, 2.0) 99.6 6.38 (d, 1.7) 98.9
7 / 160.3 / 159.7
8 / 105.1 / 1073
9 / 1548 / 15422
B IEERICEREEID) 3.16 (dd, 14.2, 6.3) s
3.10 (dd, 14.0, 6.0) 3.07 (dd, 14.2,5.9)
I / 1293 J 1278
> 6.87 (d, 1.5) 114.6 6.73 (br, 5) 1133
3 / 150.0 J 149.0
¥ / 1483 J 1483
5 6.82 (d, 8.0) 112.6 6.78 (d, 8.0) 1115
6 6.77(dd, 8.5,2.0) | 1229 6.74 (dd, 7.3, 1.8) 122.1
5-OCH, 3.87 () 56.4 379 (s) 56.0
7-OCH, 3.89 (s) 56.0 3.91 (s) 56.0
3-OCH, 375 () 563 3.83 (s) 55.9
4-0CH, 373 (s) 56.4 3.84 () 55.9

compound 6 in acetone-ds.




3-(3,4-Dimethoxybenzyl)-5,7-dimethoxyphthalide

Table S-7. 'H NMR (500 MHz, oy, multi, (J in Hz) and '3*C NMR (125 MHz) data of
compound 8 in acetone-ds.

8 (5S5,8R,95,10R)-2- Methyl
Oxo-ent- (5S,8R,95,10R)-2-0x0-
3-cleroden-15-oic ent-dle; f)oda-ti, i]g;dlen_
acid (A)
NO. . . .
on .(multl, 5 on '(multl, 5y (multi, oy ’(multl,
Jin Hz) Jin Hz) . S Jin Hz)
Jin Hz) ¢ dc(CDCI
(Acetone- (Acetone- (CDCl (CDCls, (CDCl N .
ds, 500 ¥ | (CDCL, | 50 MHZ) » | 50 MHz)
s, MHz) 200 1900 MHz) 200
500MHz) MHz) MHz)
1 2.66 (dd, |35.7 2.69 (dd,
18.5,7.0) 18.5, 6.5)
35.1 354
2.43 (d, 2.50 (d,
18.0) 18.5)
2 198.8 199.1 200.3
3 5.56 (d, 129.1 5.84 (brs) |5.70 (m) | 128.5 5.65(br | 128.5
1.0) S)
4 169.4 168.6 167.5
5 40.1 38.6 38.6
6 37.5 36.7 36.7
7 29.1 28.9 28.9




8 374 36.6 36.6
9 40.3 39.3 39.3
10 | 1.90 (m) | 47.9 1.83 (d, 45.7 45.7
6.5)
11 31.3 354 34.0
12 35.8 36.2 36.8
13 72.8 30.7 1603
14 [5.93(dd, |147.1 5.87(dd, |5.70 (m) |41.4 1152
17.0, 10.5,
10.5) 17.5)
15 [521(dd, | 1115 5.09(d, |7.65(1H, |178.7 167.0
17.5, 2.0) 11.0) br s)
4.98 (dd, 5.20 (d,
11.0,2.0) 16.5)
16 |124(s) |285 122(s) | 217(s) |19.9 209 (br | 19.1
1.10-0.8 S)
(m) 0.96 (d,
6.0)
17 [078(d, |163 077(d, |1.10-0.8 |16.0 0.80 - 15.9
7.0) 7.0) (m) 0.50 (m)
18 [196(d, |205 1.94(d, |1.90(brs) |20.5 1.80 (br | 20.5
1.0) 1.5) )
19 [125(s) |323 125(s) | 1.10-08 |32.1 1.06 (br | 32.1
(m) s)
20 |056(s) |19.6 0.58 (s) 18.0 0.80 - 17.8




(5S5,8R,95,10R)-2-Oxo-ent- Methyl (55,8/7,9S,10/)-2-oxo-€ent-

Marchanol (8) 3-cleroden-15-oic acid clerod-3,13-dien-15-oate
44-Molecules2009 49-molecules2009
2a-lopes1987 2b-lopes1987
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Table S-8. 'H NMR (500 MHz, 3y, multi, (/ in Hz) and '3C NMR (125 MHz) data of
compound 9 in acetone-d.

9 Vitexilactone
Sy (multi, J in Hz) oc
No. i ’ Sy (multi, J in Hz) 5 (CDCI
(Acetone-dg, 500 (Acetone- p >
MHZ)6’ dg, 125 (CDCls, 500 MHz) 125 MHz)
MHz)
1.43 (m) 32.5 1.45 (m) 33.6
1
1.32 (m) 1.36 (ca)
1.71 (m) 19.6 1.65 (m) 18.6
2
1.50 (m) 1.50 (ca)
1.37 (m) 43.0 1.36 (ca) 43.6
3
1.24 (m) 1.17 (ddd, 3.0, 13.5, 13.5)
4 — 34.7 — 34.0
5 1.76 (d, 2.3) 45.6 1.56 (d, 3.0) 47.7
6 5.34(q, 3.0, 3.0,2.5) | 70.4 5.39 (ddd 3.0, 3.0, 3.0) 69.8



https://doi.org/10.1016/S0031-9422(00)83590-6
https://doi.org/10.1016/S0031-9422(00)83590-6

1.47 (m) 37.4 1.59 (ca) 36.1

! 1.44 (m) 1.50 (ca)
8 2.17 (m) 32.8 2.14 (m) 32.1
9 2.02 77.0 - 76.5
10 - 44.7 - 43.8

1.85(q, 6.5, 3.0, 4.5) | 32.6 1.98 (ddd, 6.0, 10.5, 15.0) 31.6
! 1.82 (q, 4.0, 4.0, 6.5) 1.75 (ddd, 6.0, 10.5, 15.0)
12 2.61 (m) 2H 26.0 2.50 (ca) 2H 25.4
13 - 173.4 - 171.1
4 5.86 (p, 1.5,2.0, 1.5, | 114.8 5.84 (dddd, 1.5, 1.5, 1.5 115.0

2.0) 1.5)

15 - 174.0 - 174.0
16 4.85 (d) 2H 73.8 4.76 (brs) 2H 73.2
17 0.92 (s) 16.4 0.90 (d, 6.5) 16.1
18 0.93 (s) 34.0 0.97 (s) 33.6
19 1.02 (5) 24.1 1.01 (s) 23.7
20 1.30 (s) 19.5 1.26 (s) 19.0
ik - 170.5 - 170.4
2’ 2.00 (s) 21.8 2.06 (s) 21.9

Vitexilactone

Table S-9. '"H NMR (500 MHz, 6y, multi, (J in Hz) in acetone-ds, CDCl; and *C NMR
(125 MHz) data of compound 10 in acetone-d.



10

12-oleanene-3-one

dc Oy oy dc¢ On
No. (Acetone- | (Acetone-ds, | (CDCl; 500 | (CDCl,, 125 (CDCl;, 500
ds, 125 500 MHz) MHz) MHz) MHz)
MHz)
1 39.8 - - 39.8 -
2 34.7 - - 34.5 -
3 216.2 - - 217.2 -
4 47.7 - - 47.6 -
5 56.0 - - 55.3 -
6 20.4 - - 18.8 -
7 33.1 - - 33.2 -
8 40.0 - - 40.1 -
9 47.8 231 (1H,m) |2.37 (1H, m) |47.7 2.33 (1H, m)
10 35.5 - - 36.6 -
11 23.7 - - 23.7 -
12 122.8 5.24 (1H, t, 5.21 (1H, t, 122.4 5.27 (1H, dd,
4.0) 3.5,4.0) 3.7,3.4)
13 146.0 - - 144.1 -
14 41.9 - - 42.5 -
15 26.4 - - 26.2 -
16 26.9 - - 26.9 -
17 323 - - 32.5 -
18 47.0 - - 47.2 -
19 47.3 - - 47.1 -
20 31.3 - - 31.0 -
21 34.7 - - 34.6 -




22 [37.1 - - 36.9 -
23 [264 1.03 (3H,s) |1.06 (3H,s) |264 1.04 (3H, s)
24 [219 1.05(3H,s) |1.07(3H,s) |22.1 1.07 (3H, s)
25 | 15.6 .10 3H,s) |1.02(3H,s) |15.6 1.01 (3H, s)
26 | 173 1.06 3H,s) | 1.00(3H,s) |16.8 0.99 (3H, s)
27 [246 1.19(3H,s) |125@3H,s) |259 1.24 (3H, 5)
28 [28.9 0.87 (3H,s) |0.84 (3H,s) |28.6 0.84 (3H, s)
29 [237 0.80 (3H,s) |0.92(3H,s) |23.7 0.90 (3H, s)
30 |323 0.88 (3H,s) |0.87(3H,s) |32.8 0.86 (3H, s)

Table S-10. 'H NMR (400 MHz, 8y, multi, (/ in Hz) and '*C NMR (125 MHz) data of

03 24
12-oleanene-3-one

compound 11 in CDCl,

11 3,11-dioxo ursolic acid
oy (multi, oy (multi, J
No. Jin Hz) oc in Hz) oc
(CDCls, (CDCls, 100 MHz) (CDCls, 300 | (CDCls, 100.6 MHz)
400 MHz) MHz)
1 38.7 - 39.9 -
2 34.3 - 33.5 -
3 217.4 - 215.9 -
4 47.9 - 46.7 -




5 55.5 - 54.0 -
6 19.0 - 18.3 -

7 325 - 32.0 -

8 39.9 - 40.7 -

9 60.8 2.39 (1H, s) 59.7 2.48 (1H, s)

10 | 369 - 375 -

11| 1995 - 198.7 -

12 | 1308 5.63 (1H, 5) 131.8 5.61 (1H, )

13| 1633 - 164.8 -

14 | 440 - 43.6 -

15 28.6 - 28.4 -

16 | 238 - 242 -

17 | 476 - 47.0 -

18 52.6 - 53.8 2.46 (1H, d, J=12)
19| 415 - 71.9 -

20 415 - 41.1 -

21 26.6 - 25.6 -

22 36.1 - 36.4 -

23 26.6 0.90 (3H, s) 26.1 0.88 (3H, s)

24 [ 212 0.95 (3H, s) 20.8 0.94 (3H, s)

25 15.7 1.02 (3H, s) 15.3 0.98 (3H, s)

26 18.8 1.24 (3H, s) 18.2 122 3H, s)

27 21.1 1.31 (3H, s) 20.7 1.30 (3H, s)

28 | 1828 180.0

29 | 237 0.87 (3H, d, J= 6.5 Hz) 26.0 0.85 (3H, d, J=7.5 Hz)
30 17.2 0.97(3H, d, J= 6.3 Hz) 16.0 0.90 (3H, d, J= 8.0 Hz)




3,11-dioxo ursolic acid

Table S-11. 'H NMR (500 MHz, &y, multi, (/ in Hz) and 3C NMR (125 MHz) data of

compound 12 in CDCl;
No. 12 Ursolic acid
e dH dC OH
(CDCL, 125 | (eDCL,, 500 MHz)
MHz)
1 38.9 - 38.9 -
2 27.4 - 27.1 -
3 79.2 3.22 (1H, dd, J=5.0, 79.0 3.11 (1H, dd, J=9.0,
7.0, 4.0) 7.0)

4 39.0 - 39.0 -
5 554 - 55.6 -
6 18.5 - 18.6 -
7 33.2 - 334 -
8 39.6 - 39.8 -
9 47.7 - 47.9 -
10 36.8 - 37.2 -
11 23.7 - 23.6 -
12 126.0 5.26 (1H, t, J=4.0) 125.8 5.16 (1H, t, J=3.5)




13 138.1 - 138.5 -
14 422 - 424 -

15 30.8 - 29.9 -

16 24.4 - 245 -

17 48.0 - 48.1 -

18 53.0 2.19 (1H, d, J=11.5) 53.2 2.11 (1H, d, J=11.8)
19 41.7 - 39.4 -

20 39.6 - 39.2 -

21 26.6 - 30.9 -

22 36.1 - 37.1 -

23 283 0.92 (3H, s) 283 0.90 (3H, s)

24 15.6 0.77 (3H, s) 15.6 0.74 (3H, )

25 15.8 0.78 (3H, s) 15.8 0.70 (3H, )

26 17.2 0.85 (3H, s) 17.2 0.84 (3H, s)

27 21.1 0.99 (3H, s) 23.7 1.01 (3H, s)

28 182.8 - 180.8 -

29 17.1 0.86 (3H, d, = 6.5) 17.1 0.86 (3H, d, J=6.1)
30 213 0.77 (3H, d, J=4) 21.3 0.78 (3H, d, J= 6.5)

4
Ursolic acid




Table S-12. 'H NMR (500 MHz, 8y, multi, (J in Hz) in acetone-ds, CDCl; and 3C NMR
(125 MHz) data of compound 13 in acetone-dj.

13 Artemetin
'TH-NMR
No. 13C-NMR IH-NMR 3C-NMR
(Acetone-ds, | (Acetone-dy, (DMSO-d,, 125
500 MHz) 125 MHz) (DMSO-dj, 500 MHz) MHz2)
1 — _ _ —
2 — 155.8 - 155.6
3 — 138.6 — 138.1
4 — 178.9 — 178.4
4a - 106.2 - 105.7
5 — 152.7 — 151.9
6 - 132.3 - 131.7
7 - 159.3 - 158.8
8 6.81 (1H, s) 90.8 6.89 (1H, s) 91.6
8a — 152.3 — 151.7
1 - 122.8 - 122.2
.| 778 (1H,d, J _
2 50 Hy) 122.1 7.61 (1H, d, J=2.0 Hz) 124.0
3 — 149.2 - 148.7
4’ — 152.0 — 151.4
7.14 (1H,d, J
[ 2 9 —
5 85 H2) 111.3 7.11 (1H, d, J = 8.5 Hz) 111.3
7.76 (1H, dd, B
6’ J=2.0,3.0 111.8 7.69 (1H, dﬁi’z;] 2.0,8.5 111.7
Hz)
3-
OCH, 3.92 (3H, s) 59.4 3.77 (3H, s) 56.6
5-OH | 12.69 (1H, s) — 12.53 (1H, s) —




6-
oc,| 396GH9) 55.9 3.88 3H, s) 55.8
7-
oCH, 59.7 3.82 3H, s) 60.1
3.90 (6H, s)
3
OCH, 55.4 3.81 3H, s) 55.8
4'-
ocn, | 380GH.s) 55.3 3.68 3H, s) 55.7

Armetin

Table S-13. 'H NMR (500 MHz, 8y, multi, (J in Hz) in acetone-ds, CDCl; and 3C NMR
(125 MHz) data of compound 1a and 1 in acetone-dj.

la 1
No "H-NMR (Zgé\ﬁw{{z 5 'H-NMR lzgglé\g R
(acetone-dg, 500 MHz) MH;) (acetone-dq, 500 MHz) 125 MH;)
1 - 154.1 - 153.2
2 6.50 (1H, d, 7.5) 121.8 6.57 (1H, d, 8.0) 121.2
3 6.96 (1H, d, 8.0) 129.1 6.91 (1H, d, 8.5) 129.6
4 - 137.1 — 139.1
5 6.96 (1H, d, 8.0) 129.1 6.91 (1H, d, 8.5) 129.6
6 6.50 (1H, d, 7.5) 121.8 6.57 (1H, d, 8.0) 121.2
7 3.02 -3.06 (4H, m) 35.7 2.97-3.01 (2H, m) 353
8 3.02 - 3.06 (4H, m) 34.1 2.97-3.01 (2H, m) 30.3
9 — 130.7 — 136.2
10 6.82 (1H, dd, 8.0, 1.5) 121.5 7.00 (1H, dd, 8.0, 1.5) 121.9




11 7.00 (1H, ¢, 8.0) 122.1 7.13 (1H, dd, 8.0, 7.5) 126.0
12 | 6.61(1H,dd,8.5,2.5) 113.8 6.85 (1H, dd, 8.0, 1.5) 114.4
13 - 118.5 - 148.7
14 - 142.4 - 139.7
G - 139.5 - 130.8
2 - 147.0 - 146.5
3 5.34 (1H, s) 109.6 5.13 (1H, d, 1.5) 107.9
4 - 133.8 - 132.5
5 - 105.0 6.46 (1H, d, 1.5) 109.3
6' - 144.5 - 1443
7 2.91-2.93 2H, m) 348 2.78-2.80 (2H, m) 34.1

g’ 2.91-2.93 2H, m) 35.7 2.72-2.74 (2H, m) 355

9' - 142.4 - 143.1
10’ 6.28 (1H, d, 7.5) 115.2 6.57 (1H, dd, 2.5, 2.0) 115.5
1 - 158.7 - 156.8
12° | 7.04 (1H, dd, 8.0, 1.5) 116.5 6.53 (1H, dd, 8.5, 2.0) 112.0
13’ 7.10 (1H, £, 7.8) 130.5 6.97 (14, £, 7.8) 128.9
14’ 6.28 (1H, d, 7.5) 126.4 6.39 (1H, brd, 7.5) 123.2




Figure S-1. Compounds reported in Marchantia polymorpha L.
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R=CH;z Marchantin E(6)  R=CH; Riccardin C (8)

- Marchantin L (18
R'=H R?=H R°=H  R‘OH Marchantin B (15) “archantinJ(16) (18)

R'=H R?=OH R3®=0OCH; R*=OH Marchantin K (17)
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(-)-Gymnomitrene (19) (-)-Parene (20) (+)-p-Chamigrene (21)



(-)-6-Cuparenol (26) (-)-p-Herbertenol (27)

(-)-Thujopsenone (28) Ent-9-oxo-a- Ent-thujopsan-
chamigrene (10) 7p-ol (11)

Ent-a-cyperone (12) Ent-11-thujopsenone (13)  (-)-Cyclopropane
cuparenol (14)

R'=H R2=H Apigenin (33)
R'=glucuronic acid R®=H Apigenin 7-glucuronide (34)
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R'=glucuronic acid  R®=glucuronic acid
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R
R

OCHj; 2,3-dimethoxy-7-hydroxyphenanthrene (43)
H 2,7-dimethoxy-3-hydroxyphenanthrene (44)

R3=H
R3=H
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R3=glucuronic acid
R3=glucuronic acid
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Luteolin (36)

Luteolin 7-glucuronide (37)
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R' = R* = H, R? = R® = OCHj; 3,3¢-dimethoxy-2,2¢,7,7¢-tetrahydroxy-1,1¢-biphenanthrene (45)
R' =R%=R*=H, R2= OCH; 3-methoxy-2,2¢,3¢,7,7¢-pentahydroxy-1,1¢-biphenanthrene (46)
R'=R3=R®=R*=0H 2,2¢,3,3¢,7,7¢-hexahydroxy-1,1¢-biphenanthrene (47)

COOH

6
g
HOY : OH %
¥ o :
LA w@f

o
OH OR!
R'=a-Rahp R2=H 2-(3,4-dihydroxyphenyl)ethyl-O-a-L
-rhamnopyranosyl-(1—2)-p-D-allopyranoside (51)
R'=H R2=p-Xylp  2(3,4-dihydroxyphenyl)ethyl-O-4-D

-xylopyranosyl-(1—6)-p-D-allopyranoside (52)
R'=H R2=H 2-(3,4-dihydroxyphenyl)ethyl-p-D-allopyranoside (53)



Figure S-2. Compounds reported in Vietnamese Marchantia polymorpha L.
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Figure S-3A. The HRESIMS spectrum of 1.
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Figure S-3B. The '"H NMR spectrum of 1 in acetone-d;
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Figure S-3C. The 3C-NMR spectrum of 1 in CDCl;.
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Figure S-4A. The HRESIMS spectrum of 2.
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Figure S-4B. The 'H NMR spectrum of 2 in acetone-ds.
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Figure S-4D. The '3C NMR spectrum of 2 in acetone-dj.
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Figure S-5A. The HRESIMS spectrum of 3.
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Figure S-5B. The 'H NMR spectrum of 3 in acetone-ds.



Figure S-5C. The 13C NMR spectrum of 3 in acetone-d.
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Figure S-6A. The HRESIMS spectrum of 4.

Figure S-6B. The 'H NMR spectrum of 4 in acetone-ds.
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Figure S-6C. The '3C NMR spectrum of 4 in acetone-dj.
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Figure S-7A. The HRESIMS spectrum of 5.
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Figure S-7B. The 'H NMR spectrum of 5 in acetone-ds.
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Figure S-7C. The '3C NMR spectrum of 5 in acetone-dj.
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Figure S-7D. The HMBC spectrum of 5 in acetone-d.
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Figure S-8A. The '"H NMR spectrum of 6 in acetone-d.
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Figure S-8C. The HMBC spectrum of 6 in acetone-ds.
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Figure S-8D. The HMBC spectrum of 6 in acetone-ds.

RNV IR . VPR VIVY)

x106_|+ESI Scan (rt: 1.138 min) Frag=200.0V Gra 5.d

2.2
2.1

o * 3451393

1.87

367.1174

337.1053 \ 3571328 364.1080 2 375.1446 383.0898 3930171 399.1055 4071084
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ok T T T T T T
334 336 338 340 342 344 346 348 350 352 354 356 358 360 362 364 366 368 370 372 374 376 378 380 382 384 386 388 390 392 394 396 398 400 402 404 406 408 410 412
Counts vs. Mass-to-Charge (m/z)
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Figure S-9B. The 'H NMR spectrum of 7 in acetone-ds.
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Figure S-9C. The 13C NMR spectrum of 7 in acetone-ds.
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Figure S-9D. The HSQC spectrum of 7 in acetone-ds.
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Figure S-10A. The HRESIMS spectrum of 8.
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Figure S-11A. The HRESIMS spectrum of 9.
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Figure S-11E. The HMBC spectrum of 9 in acetone-ds.

< AN O AN ] ~— O O MNOOAS < —OMAN 00 O
D AN O O <t o) O AN MO FTOOOOOMOVOWO~—NMNLW «— O
T AR N~ oM~ MNOOULT— OOV O VO
({0 <t MmO <t o mo <N T OTEITTAANNOLOTFT O
D NN~ M~ ~ NN~ M~ T OOOOONOMOANNANN «—
N \—\ /\— \/— ‘T / | ~ —_— e\
Aj l ﬁ .l I YL V '
205 175 170 120 115 110 80 75 70 50 45 40 35 30 25 20 15
f1 (ppm)
Figure S-11D. The *C NMR spectrum of 9 in acetone-ds.
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Figure S-13A. The HRESIMS spectrum of 11.
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Figure S-14C. The 3C NMR spectrum of 12 in MeOD.
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Figure S-14E. The HMBC spectrum of 12 in CDCls.
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Figure S-15A. The HRESIMS spectrum of 13.
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Figure S-15B. The 'H NMR spectrum of 13 in acetone-d.



Figure S-15C. The 3C NMR spectrum of 13 in acetone-dj.
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Figure S-16A. The '"H NMR spectrum of 14 in acetone-dj.
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Figure S-17A. The 'H NMR spectrum of 15 in acetone-d,.
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Figure S-18A. The HRESIMS spectrum of 1a.
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Figure S-18B. The 'H NMR spectrum of 1a in acetone-dj.



Figure S-18C. The 3C NMR spectrum of 1a in acetone-dj.
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Figure S-18D. The HMBC spectrum of 1a in acetone-dj.

. J o
== e ® [} ©9 0 °
(=] )
— -1 ol »
— 2 o8 {»
iy = o , S0 o
_ e
— e o @ @@ -
= S |
- e’ B ;
— fo) Lo}
75 70 65 6.0 55 50 45 40 35 3.0 25
f2 (ppm)




General procedure to synthesize compound la

In 1.0 mL of mixture of acetic acid, marchantin A (1 6.0 mg, 0.014 mmol) and sodium bromide (14.0 mg,
0.136 mmol) were dissolved at 80°C. 0.36 mL of 30% hydrogen peroxide (0.86 mmol) was added to the
reaction mixture. The reaction was conducted for 2 hours. The resulting solution was neutralized with
saturated sodium hydrogen carbonate, then extracted with ethyl acetate-water (1:1, v/v) to gain an
organic layer. This layer was subsequently washed with brine three times, then dried and applied to silica

gel CC, eluted with n-hexane-EtOAc (4:1, v/v) to obtain 1a (4.45 mg, 43%).

OH OH
¢} OH o OH
O O NaBr (10 equiv) O O Br
H20,
’
AcOH, 80 °C
(el (el
OH OH

1 (marchantin A) 1a (5'-bromomarchantin A)

Scheme S-1. General procedure to synthesize compound 1a



