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1. NMR Prediction

Figure S1-1 2D and 3D chemical structure of Hydroxyanthraquinones (Source: ChemDraw Professional).
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Figure S0-2 Chem NMR 13C Estimation of Hydroxyanthraquinones (Source: ChemDraw Professional)
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Aloe-emodin
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Figure S0-3 Chem NMR 1H Estimation of Aloe-emodin (Source: ChemDraw Professional)
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Figure S0-4 Chem NMR 13C Estimation of Aloe-emodin (Source: ChemDraw Professional)

As per literature “1H NMR (DMSO-d6): d = 4.62 (2H, d, ] = 6 Hz), 5.60 (1H, t, ] = 6
Hz), 7.29 (1H, s), 7.38 (1H, br d, ] = 8.4 Hz), 7.72-7.69 (2H, m), 7.80 (1H, t, ] = 8.4 Hz), 11.9
(2H,br 5);.13C NMR (DMSO-d6): d = 62.7, 115.2, 116.7, 117.8, 120.0, 121.4, 125.1, 133.9,

134.1,138.0, 154.4, 162.0, 162.3, 182.2, 192.4.” (Sanchez et al., 2011)
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Figure S0-5 Chem NMR 13C Estimation of Rhein (Source: ChemDraw Professional)
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Table 1. '"H NMR chemical shifts and coupling for anthraqui Table 2. '*C NMR chemical shifts for anthraguinones 1-5*
Cheyvsaphano! Physcion Emodin Alog-gmaodin Rhain
Cnrysophannl Physcion Emadin Adoe-ermadin Rhain Carbon (1} tzl [31 . i" 151
Proton m i) ()] (4 15}
H-2 722 6.68 659 7.29 177 & 161.67 16520 18454 16172 16151
Hoa 755 736 742 269 a1a G2 124.16 106.78  108.02 120.78 124.21
H-5 771 162 7.49 772 7.75 c-3 148.26 166.56 165.64 1563.80 138.20
H-6 7.80 — : 7.80 184 C-4 120.64 10822  108.84 117.18 119.05
H-7 7.38 7.07 7.16 7.38 7.41 C6 119.41 12129 12058 119.43 119.48
OH-1 11.87 12.30 12.08 11.81 (ol 137.41 148.44 148,35 137.42 137.63
OH-8 197 121 1200 .97 c-7 124.49 12451  124.23 124.49 124.64
OH-3 = - .37 562 c-8 161.41 16261 16151 161.43  161.27
oy 244 poy 24 - T cs 19172 19082 18983  191.74 19149
cH. _ ’ _ 463 _ c-10 181.57 18205  181.48 181.59 181,25
? c-11 133.40 13323 13291 133,54 133.41
hatm 08200 207 2ae0% Jed Ve caz 115.94 11369 11346 11601 11633
-Am) 049,115 ' 28, 0. : : c13 11385 11027 109.06 11457  118.48
H-6(m) 1.31 055 092 0.5 0.53 1.16 1.10
H-5(0) 755 " - 763 754  C-14 133.10 13527  135.21 133.22 13361
H-6(0) 7.55, 8.37 — — 763 829 754 822 CHy 21N 2215 2160 — —
H-7(m) 1.31 074,092 0.35 070 1.16 1.10 OCH, — 56.07 — —
H-T{o) 837 — — 8.29 8.22 CH? —_ — —_— 6215 _—
CH,{m) 082,049 055074 053070 — - COOH — — — 16552

Figure S0-6 1H and 13C NMR Chemical Shift of Rhein (Source: Danielsen, Aksnes and Francis, 1992)
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Figure S0-8 Chem NMR 13C Estimation of Catenarin (Source: ChemDraw Professional)
As per literature “1H NMR (CDCI3) spectrum was as follows: 6'-CH3: 0H 2.35 (d, 3H,

J6',7=0.8 Hz); 2-H: 0H 6.66 (d, 1H, J2,4=2.4 Hz); 7-H: 5H 7.13 (m, 1H, J7,6'=0.8 Hz, J7,8 =
0.5 Hz); 4H: 8H 7.32 (d, 1H, J4,2 = 2.4 Hz); OH: 0H12.35, 12.42, 13.34.” (Kalidhar, 1989).
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Barbaloin

16.47 16.47

Figure S0-10 Chem NMR 13C Estimation of Barbaloin (Source: ChemDraw Professional)

As per literature “1H NMR (400 MHz, MeOH-d4) d 7.49 (1H, t, ]¥47.8 Hz, H6), 7.07
(1H, H5), 7.05 (1H, s,H4), 6.88 (1H, s, 8, H2), 6.82(1H, d, J¥48.2 Hz, H7), 4.66 (1H, s, H15b),
4.65 (1H, s, H15a), 4.61 (1H, d, J*40.9 Hz, H10), 3.56 (1H, dd, ] 11.4, 1.6 Hz, H-6b"), 3.41 (1H,
dd, J¥9.7, 2.4 Hz, H-6a"), 3.37 (1H,m, H-1'), 3.25 (1H, t, J¥48.7 Hz, H-3"), 3.01 (1H, t, J¥48.7
Hz, H-2"),2.91 (1H, br s, H-5"), 2.90 (1H,br s, H-4')” (Kim et al., 2017).

Chrysazin
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OH o) OH
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Figure S0-11 Chem NMR 1H Estimation of Chrysazin (Source: ChemDraw Professional)
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Figure S0-12 Chem NMR 13C Estimation of Chrysazin (Source: ChemDraw Professional)

As per literature “1H NMR (500 MHz, d6-DMSO)  11.90 (s, 2H, 2 x OH), 7.80 (dd,
- 8.0, 7.5 Hz, 2H, H3, H6), 7.70 (dd, ] = 7.5, 1.0 Hz, 2H, H4, H5), 7.37 (dd, J = 8.5, 1.0 Hz,
2H, H2, H7). 1TH NMR (500 MHz, d5-pyridine) d 12.20 (s, 2H, 2 x OH), 7.87 (dd, ] = 7.5, 1.0
Hz, 1H, H4, H5), 7.62 (dd, ] = 8.5, 7.5 Hz, 1H, H3, H6), 7.35 (dd, ] = 8.3, 0.8 Hz, 1H, H2, HY);
13C NMR (125 MHz, d5-pyridine) d 193.4 (C9), 182.0 (C10), 163.0 (C1, C8), 138.0 (C3, C6),
134.4 (C4a, C10a), 125.1 (C2, C7), 120.2 (C4, C5), 116.7 (C8a, C9a)” (Pullella et al., 2017).

Rugulosin

Nutraceuticals 2021, 1, 13-30. https://doi.org/10.3390/nutraceuticals1010004 www.mdpi.com/journal/nutraceuticals
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220 200 180 160 140 120 100 80 60 40 20 0

Figure S0-14 Chem NMR 13C Estimation of Rugulosin (Source: ChemDraw Professional)

As per literature “1H NMR (DMSO-d6) 14.7 (s, OH-1/OH-1'), 11.4 (s, OH-9/OH-9’),
7.44 (d, 1.2, H-6/H-6"), 7.18 (d, 1.2, H-8/H-8"), 4.38 (dd, 6.0, 2.3, H-3/H-3'), 3.36 (brs, H-4/H-
4", 2.77 (d, 6.0, H-2/H-2"), 2.41 (s, H-15/H-15); 13C NMR 194.6, 186.7, 181.7, 160.8, 148.3,
132.7,124.7,121.2, 114.8,106.8, 69.2, 59.0, 56.3, 48.4, 22.2” (Yamazaki et al., 2010).

Helminthosporin
16.47
OH 0
7.22 236
737
7.37 6.99 J
f T f f | T I I I
OH o OH 16 14 12 10 8 6 4 2 0
16.47 16.47 PPM

Figure S0-15 Chem NMR 1H Estimation of Helminthosporin (Source: ChemDraw Professional)

21.6

129.5

I T [
200 180 160 140 120 100 80 60 40 20 0
PPM

Figure S0-16 Chem NMR 13C Estimation of Helminthosporin (Source: ChemDraw Professional)
As per literature “1H-NMR (400 MHz, CDCl Me,Si) 6 2-49 (H-3', 3H, t, I,. = 0.8 Hz, I

= 0-7 Hz) 7-13 (H-2, IH, m,] = 0.8 Hz,] = 1.7 Hz) 7.30 (H-6, H-7, 2H, s) 771 (H-4, IH, m, I=
1.7 Hz, I= 0.7 Hz) 12.16, 12.34 (20H, 2H, 2s) 13.03 (OH1, IH, s)” (Engstrom et al., 1993).

Nutraceuticals 2021, 1, 13-30. https://doi.org/10.3390/nutraceuticals1010004 www.mdpi.com/journal/nutraceuticals



Nutraceuticals 2021, 1

2. Experimental NMR

Aloe-emodin

13

14

OH @) OH
ALOE-EMODIN
Position (500MHz) Peak C13 ChemDraw C13 Literature review  C13
(DMSO-  shape prediction (500MHz)
de) (300 MHz) (DMSO-d6)
(DMSO) (Sanchez et al.,
2011)
1 -- -- 161.62 -- 162.1 -- 162.3
2 7.29 S 120.64 7.11 120.6 7.29 1214
3 -- -- 153.9 -- 153.2 -- 154.4
4 4.62 S 62.12 4.61 65.0 4.62 62.7
5 7.69 S 117.01 7.34 118.3 7.69 117.8
6 -- -- 133.09 -- 133.6 -- 133.9
7 -- -- 114.48 -- 115.2 -- 115.2
8 - - 191.62 - 188.0 - 192.4
9 -- -- 115.91 -- 116.3 - 116.7
10 -- -- 133.31 -- 133.1 -- 134.1
11 -- -- 181.46 -- 182.1 -- 182.2
12 771 D 119.34 7.74 119.4 7.72 120.0
13 7.80 T 137.74 7.65 136.2 7.80 138.0
14 7.38 D 124.38 7.06 124.1 7.38 125.1
15 -- -- 161.33 -- 161.9 -- 162.0

Table S0-1 1H and 13C NMR Chemical Shift of Aloe-emodin

Nutraceuticals 2021, 1, 13-30. https://doi.org/10.3390/nutraceuticals1010004
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Figure S0-1 1TH NMR Chemical Shift of Aloe-emodin

Sample Ref ALCE.JP1

T T T T T T T T T ! T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80

70
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50

40

30 20 10 0

Figure S0-2 13C NMR Chemical Shift of Aloe-emodin
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Sample Ref ALOE.JP1

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O Ppm

Figure S0-3 Dept 135 of Aloe-emodin

Sample Ref Alce

T T T T T T T T T T T T T T T T T T T T
175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 ppm

Figure S0-4 Dept 90 of Aloe-emodin
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Sample Ref ALOE.JP1l
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Figure S0-5 Cosy of Aloe-emodin
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Figure S0-6 Expand cosy of Aloe-emodin
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Sample Ref ALOE.JP1

| ppm
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Figure S0-8 Expand HMQC of Aloe-emodin
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Sample Ref ALOCE.JP1l

i

Il

15

A ppm

r-20
r 0
- 20
—_— L4 - 40
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- 80
~100
= ? sfr F120
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] - ° 160
-3 @ — 180
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Figure S0-9 HMBC of Aloe-emodin
Catenarin
15
CATENARIN
Position (500MHz) Peak C13 ChemDraw C13 Literature review C13
(DMSO-d6) shape Prediction PPM(400MHz)
(300MHz) (DMSO-db6) (Kalidhar,
(DMSO) 1989)
1 -- - 164.43 -- 163.3 NO
Data
2 6.58 DS 108.19 6.48 107.0 6.66
3 - -- 165.51 -- 164.5
4 -- - 108.97 -- 108.9
5 -- -- 134.70 -- 136.4
6 713 DS 108.30 6.75 108.3 713
7 -- -- 186.0 -- 186.4
8 - -- 110.07 -- 111.7
9 -- -- 111.43 -- 111.7
10 -- -- 187.71 -- 188.0
11 -- -- 156.04 -- 157.4
12 7.24 S 129.09 6.82 129.4 7.32

Nutraceuticals 2021, 1, 13-30. https://doi.org/10.3390/nutraceuticals1010004
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13 - - 139.75 -~ 140.9
14 -- -- 156.74 -- 158.0
15 2.25 S 15.87 2.15 15.4 2.35

Table S0-2 1H and 13C NMR Chemical Shift of catenarin

P
I S ,
R SR ELT .
oA SRR B
N ‘
5o RN ik
o N
,

Sample Ref CAT.JP1

T
6 5 4 3 2 1 o -1 -2 -3 ppm

Figure S0-10 1TH NMR Chemical Shift of catenarin

Sample Ref CAT.JP1

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Figure S0-11 13C NMR Chemical Shift of catenarin
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Chrysazin
CHRYSAZIN
Position (500MHz) Peak C13 ChemDraw C13 Literature review C13
(DMSO-d6) shape prediction (300MHz) (500MHz) (DMSO-d6)
(DMSO) (Pullella et al., 2017)

1 7.71 DD 119.29 7.74 1194 7.70 120.2
2 7.81 DD 13744  7.65 136.2 7.80 138.0
3 7.39 DD 124.39 7.06 124.1 7.37 125.1
4 -- -- 161.30 - 161.9 -- 163.0
5 -- -- 11594  -- 116.3 -- 116.7
6 -- -- 133.28 - 133.1 -- 134.4
7 -- -- 181.38 - 182.1 -- 182.0
8 -- -- 133.28 - 133.1 -- 1344
9 -- -- 11594  -- 116.3 -- 116.7
10 -- -- 192.01 -- 188.0 -- 1934
11 -- -- 161.30 - 161.9 -- 163.0
12 7.39 DD 124.39 7.06 124.1 7.37 125.1
13 7.81 DD 13744  7.65 136.2 7.80 138.0
14 7.71 DD 119.29 7.74 1194 7.70 120.2

Table S0-3 1H and 13C NMR Chemical Shift of chrysazin
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Figure S0-19 TH NMR Chemical Shift of chrysazin
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Figure S0-20 13C NMR Chemical Shift of chrysazin
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Figure S0-21 Dept 135 of chrysazin
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Figure S0-22 Dept 90 of chrysazin
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Figure S0-27 HMBC of chrysazin
Rhein
RHEIN
Position  (500MHz) Peak C13  ChemDraw pre- C13 Literature review (500MHz) C13
(DMSO-d6)  shape diction (DMSO-d6) Danielsen, Ak-
(300MHz) snes and Francis, 1992)
(DMSO)

1 - - 165.55 - 169.3 - 165.52
2 - -- 128.01 -- 135.0 -- 138.20
3 7.76 DS 123.93 7.81 124.5 7.77 124.21
4 - - 161.10 - 160.1 - 161.51
5 - -- 119.6 -- 121.5 -- 118.48
6 - - 132.95 - 1315 - 133.61
7 8.13 DS 118.03 7.56 120.6 8.14 119.05
8 - - 181.7 - 182.1 - 181.25
9 - - 134.8 - 133.1 - 133.41
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Figure S0-29 13C NMR Chemical Shift of rhein
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Figure S0-30 Dept 135 of rhein
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Figure S0-31 Dept 90 of rhein
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Figure S0-33 Expand cosy of rhein
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Helminthosporin

31

3
2
OH 0]
HELMINTHOSPORIN
Position (500MHz) Peak C13 ChemDraw C13 Literature review C13
(DMSO- shape prediction (500MHz)
de) (300MHz) (DMSO-d6) (Eng-
(DMSO) strom et al., 1993)
1 -- -- 157.06  -- 1573 -- 158.2
2 7.44 S 12943  7.37 1295 7.44 129.5
3 7.44 S 129.69  7.37 1295 7.44 129.6
4 -- -- 156.39  -- 1573 - 157.6
5 -- -- 11271 -- 114.7 - 112.8
6 - - 112.55 - 114.7 - 112.5
7 -- -- 189.94  -- 188.0 -- 190.6
8 -- -- 113.84  -- 113.3  -- 114.0
9 -- -- 132.88 - 1333 - 133.2
10 -- -- 186.36  -- 1855 -- 186.6
11 7.64 S 12029 7.22 120.2 7.65 120.8
12 -- -- 149.14  -- 1476 - 149.1
13 2.46 S 21.63 2.36 21.6 245 22.3
14 7.26 S 124.3 6.66 122.7 7.26 124.6
15 -- -- 161.68  -- 161.8 -- 162.8

Table S0-5 1H and 13C NMR Chemical Shift of helminthosporin
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Figure S0-37 TH NMR Chemical Shift of helminthosporin
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Figure S0-38 13C NMR Chemical Shift of helminthosporin
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Figure S0-39 Dept 135 of helminthosporin
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Figure S0-40 Dept 90 of helminthosporin
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Figure S0-47 13C NMR Chemical Shift of rugulosin
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Figure S0-48 Dept 135 of rugulosin
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Figure S0-49 Dept 90 of rugulosin
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