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1. Spectroscopic Data

6-Hydroxy-3,5-dimethoxy-2-methyl-1,4-naphthoquinone (1). Yellow amorphous solid. UV Amax (MeoH)
nm: 225, 260, 285, 350. *H and **C NMR see Table 1. IR (CHCI3) cm *: 3605, 3020, 1504, 1418, 1211.
HRESIMS m/z = 247.0643, [M—H] (calculated for C13H1,0s, 247.0607).

3-Hydroxy-5,6-dimethoxy-2-methyl-1,4-naphthoquinone (2), ancistroquinone C [1]. Yellow solid.*H
NMR (DMSO-ds 25 <C) & (499.88 MHz, ppm): 1.88 (3H, s, CH3-2), 3.78 (3H, s, OCH3-6), 3.91 (3H, s,
OCHs-5), 7.43 (1H, d, J = 7.7 Hz, H-7), 7.78 (1H, d, J = 7.7 Hz, H-8); *C NMR (DMSO-ds, 25 C)
3 (125.71 MHz, ppm): 8.4 (CHs-2), 56.3 (OCH3-5), 60.5 (OCHs-6), 116.8 (CH-7), 117.9 (C-2), 122.9
(C-4a), 123.3 (CH-8), 125.6 (C-1a), 148.6 (C-6), 155.9 (C-3), 157.5 (C-5), 179.6 (C-4), 183.8 (C-1).
ESI-MS (30 eV): m/z 271.6 [M+Na]", 249.4 [M+H]" (100), 231.2 (35), 203.5 (70).

5,8-Dihydroxy-3-methoxy-2-methyl-1,4-naphthoquinone (3) [2]. Red solid, *H NMR (DMSO-dg 25 <C)
d (499.88 MHz, ppm): 2.00 (3H, s, CH3-2), 4.06 (3H, s, OCHs-3), 7.33 (2H, s, H-6 & H-7), 12.02 (1H,
br s, OH-5), 12.54 (1H, br s, OH-8); *C-NMR (DMSO-dg, 25 <C) & (125.71 MHz, ppm): 8.86 (C-2),
61.2 (OCHs-3), 111.1 (C-1a/C-8a), 111.6 (C-8a/C-1a), 128.7 (C-6), 129.5 (C-7), 131.9 (C-2), 156.1
(C-5/C-8), 156.8 (C-8/C-5), 158.1 (C-3), 183.1 (C-4), 188.6 (C-1); ESI-MS (30 eV): m/z 235.0 [M+H]"
(100), 207.2 (12).

2-Methyl-3-methoxy-5,6-dihydroxy-1,4-naphthoquinone (4), malvone A [3]. 'H-NMR (DMSO-ds,
25 C) & (499.88 MHz, ppm): 1.95 (3H, s, CH3-2), 3.97 (3H, s, CH3-3), 7.09 (1H, d, J = 7.1 Hz, H-7),
7.41 (1H, d, J = 7.1 Hz, H-8); ®*C-NMR (DMSO-ds, 25 <C) & (125.71 MHz, ppm): 9.4 (CHs-2), 60.9
(OCH3s-3), 114.8 (C-10), 119.8 (C-7), 120.2 (C-8), 122.4 (C-9), 133.1 (C-2), 150.0 (C-5), 152.4 (C-6),
157.0 (C-3), 183.4 (C-4), 186.0 (C-1); ESI-MS (30 eV): m/z 235.0 [M+H]" (100), 207.2 (25), 189.5
(20).

2-Methyl-3,5-dihydroxy-1,4-naphtoquinone (5), droserone [4]. Orange solid, ‘H NMR (DMSO-ds,
25 C) 6 (799.87 MHz, ppm): 1.92 (3H, s, CH3-2), 7.25 (1H, dd, J = 1.1, 8.4 Hz, H-6), 7.49 (1H, dd,
J=1.1, 7.5 Hz, H-8), 7.69 (1H, dd, H = 7.5, 8.4 Hz, H-7), 11.38 (1H, s, OH-5); *C NMR (DMSO-ds,
25 C) 6 (150.83 MHz, ppm): 8.7 (CHs-2), 113.6 (C-10), 118.3 (C-8), 120.5 (C-2), 122.9 (C-6), 132.4
(C-9), 136.9 (C-7), 155.3 (C-3), 156.0 (C-5), 184.1 (C-1), 184.5 (C-4). ESI-MS (30 eV): m/z 205.1
[M+H]" (100), 149.5 (40).

2-Methyl-3-hydroxy-5-methoxy-1,4-naphtoquinone ~ (6), droserone-5-methyl ether [5]. *H-NMR
(DMSO-dg, 25 <C) 6 (799.87 MHz, ppm): 1.88 (3H, s, CH3-2), 3.92 (3H, s, OCH3-5), 7.46 (1H, d,
J = 8.5 Hz, H-6), 7.60 (1H, d, J = 7.5 Hz, H-8), 7.75 (1H, dd, J = 7.5, 8.5 Hz, H-7), 10.64 (1H, br s,
OH-3); *C NMR (DMSO-dg 25 <C) & (150.83 MHz, ppm): 8.3 (CH3-2), 56.4 (OCH5-5), 117.0 (C-10),
117.8 (C-8), 118.2 (C-6), 134.2 (C-9), 135.8 (C-7), 155.9 (C-3), 159.4 (C-5), 178.9 (C-4), 184.5 (C-1);
ESI-MS (30 eV): m/z 219.4 [M+H]" (100), 201.5 (28), 173.2 (50).

2-Methyl-3,5,8-trihydroxy-1,4-naphtoquinone (7), hydroxydroserone [6]. *H NMR (DMSO-dg 25 <C)
§ (799.87 MHz, ppm): 1.88 (3H, s, CH3-2), 7.28 (1H, d, J=9.4 Hz, H-6/7), 7.34 (1H, d, J = 9.4 Hz,
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H-6/7), 12.90 (1H, br s, OH), 11.7 (1H, br s, OH); **C-NMR (DMSO-ds 25 <C) & (150.83 MHz, ppm):
8.1 (CH5-2),110.8 (C-9/10), 110.9 (C-9/10), 120.4 (C-2), 127.4 (C6/7), 130.0 (C6/7), 155.4 (C-5/8),
156.0 (C-5/8), 156.8 (C-3), 182.8 (C-4), 189.0 (C-1); ESI-MS (30 eV): m/z 221.4 [M+H]" (35), 149.6 (40).

2-Methyl-4,5-dihydroxy-9,10-anthraquinone (8), chrysophanol [7]. 'H NMR (DMSO-ds 25 <C)
d (499.88 MHz, ppm): 2.44 (3H, s, CH3-2),7.22 (1H, d, J = 1.6 Hz, H-3), 7.38 (1H, dd, J = 1.1, 8.4 Hz,
H-6), 7.55 (1H, d, J = 1.6 Hz, H-1), 7.71 (1H, dd, J = 1.1, 7.5 Hz, H-8), 7.80 (1H, dd, J = 7.5, 8.4 Hz,
H-76), 11.95 (1H, br s, OH); *C NMR (DMSO-ds, 25 <C) & (125.71 MHz, ppm): 21.6 (CH3-2), 113.8
(C-4a), 115.9 (C-5a), 119.2 (C-8), 120.5 (C-1), 124.1 (C-3), 124.5 (C-6), 133.0 (C-1a), 133.3 (C-8a),
137.3 (C-7), 149.1 (C-2), 161.4 (C-5), 161.7 (C-4), 181.5 (C-9), 191.5 (C-10); ESI-MS (30 eV): m/z
255.4 [M+H]" (33), 149.5 (100).

2-Methyl-4,5,8-trihydroxy-9,10-anthraquinone (9), helminthosporin [8]. *H NMR (DMSO-ds, 25 <C)
3 (399.95 MHz, ppm): 2.45 (3H, s, CHs-2), 7.26 (1H, d, J = 1.3 Hz, H-3), 7.44 (2H, m, H6 & H7), 7.65
(1H, d, J = 1.3 Hz, H-1), 12.1 (1H, br s, OH), 12.9 (1H, br s, OH); **C NMR (CDCl; 25 <C) § (125.71
MHz, ppm): 22.3, 112.5, 112.8, 114.0, 120.8, 124.6, 129.5, 129.6, 133.2, 149.1, 157.6, 158.2, 162.8,
186.6, 190.6. EI-MS (30 eV): m/z 270.0 [M]" (100).

3,8-Dihydroxy-1-methyl-9,10-anthraquinone-2-carboxylic acid methyl ester (10), aloesaponarin | [9].
'H NMR (DMSO-ds, 25 <C) & (499.88 MHz, ppm): 2.58 (3H, s, CHs-1), 3.88 (3H, s, OCH3-2), 7.3 (1H,
m, H-7), 7.54-7.62 (2H, m, H-6 & H-4), 7.70 (1H, m, H-5), 11.71 (1H, br s, OH-8), 12.78 (1H, br s,
OH-3); *C NMR (DMSO-ds, 25 <C) & (125.71 MHz, ppm): 19.9 (C-1), 52.5 (OCH3-2), 112.0 (C-4),
116.7 (C-8a), 118.3 (C-6), 122.5 (C-2), 124.4 (C-7), 129.6 (C-1a), 132.3 (C-5a), 136.1 (C-5), 136.7 (C-
1), 141.0 (C-1), 158.9 (C-3), 161.4 (C-8), 167.2 (COOCHg3), 181.8 (C-10), 189.2 (C-9); ESI-MS (30
eV): m/z 313.2 [M+H]" (100), 281.4 (89).

3,8-Dihydroxy-1-methyl-9,10-anthraquinone (11), aloesaponarin 11 [9]. *H NMR (DMSO-dg 25 <C)
3 (499.88 MHz, ppm): 2.70 (3H, s, CH3-1), 7.04 (1H, d, J = 2.5 Hz, H-2), 7.31 (1H, dd, J = 1.2, 8.5 Hz,
H-7), 7.44 (1H, d, J = 2.5 Hz, H-4), 7.62 (1H, dd, J = 1.2, 7.5 Hz, H-5), 7.71 (1H, dd, J = 7.5,8.5 Hz,
H-6), 11.1 (1H, br s, OH), 13.0 (1H, s, OH); **C NMR (DMSO-ds 25 <C) & (125.71 MHz, ppm): 23.6
(C-1), 112.1 (C-4), 116.5 (C8a), 118.3 (C-5), 122.5 (C-1a), 124.3 (C-7), 124.6 (C-2), 132.6 (C-5a),
136.1 (C-6), 137.0 (C-4a), 145.5 (C1), 161.2 (C-8), 162.4 (C-3), 182.3 (C-10), 189.4 (C-9); ESI-MS (30
eV): m/z 255.6 [M+H]" (100), 149.5 (60).

3,6,8-Trihydroxy-1-methyl-9,10-anthraquinone-2-carboxylic acid methyl ester (12), laccaic acid-D-
methyl ester [10,11]. *H NMR (DMSO-dg 25 <C) & (499.88 MHz, ppm): 2.54 (3H, s, CHs-1), 3.84 (3H,
s, OCH3-2), 6.53 (1H, d, J = 2.4 Hz, H-5), 6.99 (1H, d, J = 2.4 Hz, H-7), 7.53 (1H, s, H-4), 11.3 (1H, br
s, OH), 13.0 (1H, s, OH-8); *C NMR (DMSO-ds, 25 <T) & (125.71 MHz, ppm): 20.6 (C-1), 52.8
(OCH3-2), 107.6 (C-7), 108.7 (C-5), 110.4 (C-8a), 112.3 (C-4), 122.8 (C-1a), 130.0 (C-4a), 134.3 (C-
5a), 141.0 (C-1), 158.5 (C-3), 164.4 (C-6), 164.8 (C-8), 167.7 (COO-2), 182.1 (C-10), 188.0 (C-9); ESI-
MS (30 eV): m/z 329.5 [M+H]" (100), 297.7 (70).
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3,6,8-Trihydroxy-1-methyl-9,10-anthraquinone (13), deoxyerythrolaccin [12]. '"H NMR (DMSO-ds,
25 C) 6 (499.88 MHz, ppm): 2.70 (3H, s, CHs-1), 6.56 (1H, d, J = 2.4 Hz, H-7), 7.03 (1H, d, J = 2.6 Hz, H-
2), 743 (1H, d, J = 2.4 Hz, H-5), 7.40 (1H, d, J = 2.6 Hz, H-3, 11.01 (1H, br s, OH), 13.24 (1H, s,
OH-8); °C NMR (DMSO-dg 25 <T) & (125.71 MHz, ppm): 23.6 (C-1), 107.1 (C-5), 108.2 (C-7), 110.0
(C-8a), 112.1 (C-4), 122.4 (C-1a), 124.6 (C-2), 134.3 (C-5a), 136.7 (C-4a), 145.0 (C1), 161.8 (C-3),
164.1 (C-6), 164.5 (C-8), 182.4 (C-10), 188.0 (C-9). ESI-MS (30 eV): m/z 271.6 [M+H]" (100), 149.5 (8).

6-Hydroxy-8-methoxy-3-methyl-1,8-anthraquinone (14) [13]. *H NMR (DMSO-dg 25 <C) & (799.87
MHz, ppm): 2.41 (3H, s, CH3-2), 3.97 (3H, s, OCHs3-5), 7.16 (1H, s, H-3), 7.46 (1H, s, H-1), 7.61
(1H,d, J = 8.4 Hz, H-8), 7.79 (1H, d, J = 7.6 Hz, H-6), 7.86 (1H, dd, J = 7.6, 8.4 Hz, H-7), 12.9 (1H, br
s, OH-1); **C NMR (DMSO-dg 25 <C) & (125.71 MHz, ppm): 21.5 (CHs-2), 56.6 (OCH5-5), 114.6 (C-
4a), 119.3 (C-6), 119.4 (C-8), 119.8 (C-5a), 124.1 (C-3), 132.1 (C-1a), 134.9 (C-8a), 136.2 (C-7), 147.5
(C-2), 160.6 (C-5), 161.6 (C-7), 182.3 (C-10), 187.7 (C-9); ESI-MS (30 eV): m/z 269.3 [M+H]" (100).

3,6,9-Trihydroxy-1-methyl-8-oxo-7,8-dihydro-anthracene-2-carboxylix — acid methyl ester (15),
aloespanol | [10]. *H NMR (DMSO-ds, 25 <C) & (799.87 MHz, ppm): 2.65 (1H, dd, J = 6.9, 15.7 Hz,
CHya-7), 2.66 (3H, s, CH3-1), 2.86 (1H, dd, J = 6.9, 15.7 Hz, CHy,-7), 2.91 (1H, dd, J = 3.7, 16.9 Hz,
CHx-7), 3.09 (1H, dd, J = 3.5, 16.9 Hz, CH2,-7), 3.80 (3H, s, OCH3-2), 4.21 (dddd, J = 3.5, 3.7, 6.9,
6.9 Hz, H-7), 5.17 (1H, br s, OH), 6.89 (1H, s, H-4), 6.92 (1H, s, H-5); **C NMR (DMSO-dg 25 <T);
3 (201.14 MHz, ppm): 37.3 (C-5) 46.4 (C-7), 51.9 (OCH3-2), 64.06 (C-6), 107.3 (C-4), 110.5 (C-8a),
115.0 (C-2), 116.4 (C-10), 126.1 (C-1a), 137.1 (C-4a), 137.2 (C-5a), 141.0 (C-2), 155.5 (C-9), 166.4
(C-3), 168.1 (CO0-2), 203.9 (C-8); ESI-MS (30 eV): m/z 317.2 [M+H]" (100), 285.4 (31).

3,9-Dihydroxy-6-methoxy-8-methyl-3,4-dihydro-2H-anthracen-1-one (16), aloespanol 11 [10]. *H NMR
(DMSO-dg, 25 T) 6 (499.88 MHz, ppm): 1.98 (1H, m, H-X), 2.17 (1H, m, H-X), 2.43 (3H, s, CH3-8),
2.71-2.84 (2H, m, H-X), 3.25 (3H, s, OCH3-6), 4.77 (1H, m, H-3), 5.57 (1H, d, J = 5.5 Hz,0OH-3), 6.81
(1H, s, H-5), 7.17 (1H, s, H-7), 7.21 (1H, s, H-10); *C NMR (DMSO-ds, 25 <C); & (125.71 MHz, ppm):
21.8 (CH3-8), 31.1 (C-2), 34.9 (C-4), 55.8 (OCHs-6), 66.3 (C-3), 108.2 (C-5), 109.3, 112.5 (C-8a),
114.6 (C-10), 119.4 (C-7), 139.9, 141.9 (C-5a), 142.1 (C-8), 159.2 (C-6), 164.9 (C-9), 204.2 (C-1); ESI-
MS (30 eV): m/z 273.3 [M+H]" (00), 255.6 (92).
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2. 95% Confidence Intervals for the Cytotoxicity Measurements

Table S1. The 95% confidence interval for the CCsy measurements, MCF-7 cell line.

Compound ECso (ug/mL) 95% CI (ug/mL)

1 >100 -

2 >100 -

3 0.27 0.15-0.47
4 52 17-60

5 >100 -

6 >100 -

7 95 49-185
8 >100 -

9 >100 -

10 59 35-99
11 40 27.3-59.2
12 >100 -

13 48 15-155
14 1.3 0.3-4.8
15 >100 -

16 71 -

Table S2. The 95% confidence interval for the CCsy measurements, MDA-MB-231 cell line.

Compound ECso (ug/mL) 95% CI (ug/mL)

1 >100 -

2 89.03 71.21-92.16
3 95.83 93.97-105.2
4 15.28 2.46-18.76
5 >100 -

6 >100 -

7 >100 -

8 >100 -

9 >100 -

10 >100 -

11 18.25 13.42-27.90
12 90.9 83.90-100. 6
13 37.82 33.62-57.67
14 >100 -

15 35.41 27.24-42.48

35.54 29.93-48.97

-
»
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