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1. Structural characterization of napyradiomycin derivatives

The molecular formulas of 1 and 2 were established by HR-MS as C2sH303Cl2Os (m/z 479.1400 [M -
H]J, caled 479.1398) and C2sH30%Cl206 (m/z 495.1349 [M - HJ, calcd 495.1347) respectively. The 'H
and ®C NMR data of 1 and 2 are similar to those of napyradiomycin Al (1) produced by
Streptomyces spp. [1,2] and 18-hydroxynapyradiomycin Al (2) produced by S. antimycoticus [3]
respectively. NMR data for compound 1 and 2 are very similar, the 'H NMR spectrum of 1 and 2
clearly presented one exchangeable OH signal (0u 11.98 ppm in 1 and 2), two single aromatic
protons (du 7.22, 6.74 ppm in 1 and 7.13, 6.71 ppm in 2), two olefinic proton signals at ou 4.89, 4.71
ppm in 1 and 5.28, 4.90 ppm in 2, one methine proton adjacent to chlorine at ou 4.42 ppm in 1 and
4.47 ppm in 2, three methylene proton signals (du 2.46, 1.64 ppm in 1 and 2.52, 2.41, 1.89 ppm in 2),
and four methyl groups at ou 1.50, 1.31, 1.18 ppm in 1 and 1.64, 1.50, 1.23 ppm in 2. The *C NMR
spectrum of 1 and 2 showed two carbonyl signals at dc 196.27, 193.78 ppm in 1 and 194.68, 193.72
ppm in 2, two phenolic hydroxyl groups (dc 167.68, 164.73 ppm in 1 and 165.08, 165.28 ppm in 2),
four aromatic carbon signals resonating between dc 135.16 and 107.77 ppm in 1 and between o6c
134.80 and 108.20 ppm in 2, four sp? carbon signals resonating between dc 142.85 and 114.89 ppm in
1 and between dc 139.70 and 116.87 ppm in 2, two quaternary carbon adjacent to oxygen atom (dc
83.51, 78.93 ppm in 1 and 84.46, 78.86 ppm in 2), and one methylene carbon adjacent to chlorine
atom (dc 58.74 in 1 and 2), as well as other seven aliphatic methylene or methyl carbon signals with
chemical shifts were below dc 50.0 ppm in 1 and 2. The main differences between 1 and 2 in the 'H
NMR is that the signal of the 17-Me methyl singlet (du 1.50 ppm) in 1 was replaced by methylene
protons (du 4.19 and 4.09 ppm, d, ] = 12. 7 Hz) in 2. The *C NMR spectra of 1 and 2 showed the
presence of a methyl carbon (dc 17.54 ppm for 17-CHs) and an oxymethylene carbon (dc 69.10 ppm
for 17-CH20OH), respectively.

Mass spectrometry data obtained by HR-MS confirmed the presence of two compounds, the
molecular formulas of 3 and 7 were established as CaHs33°Cl20s (m/z 493.1548 [M - HJ;, calcd
493.1549) and CasHz133ClOs (m/z 457.18 [M - HJ, calcd 457.1782) respectively. The comparison of 'H
NMR data of 3 and 7 revealed that 7 only differed from 3 by having an olefinic bond at C-4 and C-
4a, which was evident from the presence of an alkene proton signal at du 6.92 ppm (d, ] = 1.6 Hz, H-
4 in 7). Thus, 3 and 7 were established as SF2415B3 [4] (3) and 4-dehydro-4a-dechloro-SF2415B3 (7)
respectively. Compounds 3 and 7 co-eluted, taking into account the integration of the exchangeable
6-OH signals (du 12.90 ppm in 3 and du 12.14 ppm in 7) it was possible to establish the ratio of the
two compounds in the mixture, which is approximately 67:33 of 3 and 7. 'H and *C NMR data of 3
are very similar to that of 1, discussed above, the 'H and *C NMR spectra of 3 showed that one
aromatic proton of 1 (du 6.74 ppm) was substituted by one methyl group in 3 (6x2.23 ppm and oc
8.1 ppm).

The molecular formula of 4 was established as C2sH30%Cl20s by HR-MS (m/z 495.1346 [M - HJ;, calcd
495.1347). The 'H and *C NMR data of 4 were very similar and indistinguishable from the known
compound napyradiomycin A2 (4) [5]. The hydroxyl substituent at C-16 was confirmed by the 13C
and 'H NMR chemical shifts of 75.39 ppm and 4.03 ppm (t, ] = 6.4 Hz) respectively.

Mass spectrometry data obtained by HR-ESI-MS confirmed the presence of two compounds, the
molecular formulas of 5 and 6 were established as CasH2s%Cl206 (m/z 493.1197 [M - HJ, calcd
493.1190) and C2sH2%ClOe¢ (m/z 457.1429 [M - HJ,, calcd 457.1423) respectively. The comparison of
TH NMR data of 5 and 6 revealed that 6 only differed from 5 by having an olefinic bond at C-4 and
C-4a, which was evident from the presence of an alkene proton signal at du 6.40 ppm (br s, H-4 in
5), and the absence of the methylene proton signal at du 2.55 ppm (m, two H-4 in 5). Thus, 5 and 6
were established as 16-oxonapyradiomycin A2 (5) [3] and 4-dehydro-4a-dechloro-16-
oxonapyradiomycin A2 (6) respectively. Compounds 5 and 6 co-eluted, taking into account the



integration of the exchangeable 6-OH signals (dn 11.88 ppm in 5 and du 11.83 ppm in 6) it was
possible to establish the ratio of the two compounds in the mixture, which is approximately 60:40 of
5 and 6.

Mass spectrometry data obtained by HR-MS confirmed the presence of two compounds, the
molecular formulas of 8 and 11 were established as CzsH29"Br3Cl.Os (m/z 557.0503 [M - HJ, caled
557.0503) and C2sH2s7Br3>ClOs (m/z 521.0738 [M - HJ;, caled 521.0736) respectively. The comparison
of "H NMR data of 8 and 11 showed that 11 only differed from 8 by having an olefinic bond at C-4
and C-4a, which was evident from the presence of an alkene proton signal at dou 6.87 ppm (d, J=1.7
Hz, H-4 in 11), and the lack of the methylene proton signal at du 2.52 ppm (dd, ] = 13.9 and 3.9 Hz,
two H-4 in 8). In the same way, the 3C NMR spectrum of 11 showed two olefinic carbon atoms for
C-4 (6c 137.02 ppm, CH) and C-4a (dc 136.9 ppm, qC). Whereas in the 3*C NMR spectrum of 8, there
was a methylene carbon at C-4 (dc 42.81 ppm, CH2) and a quaternary carbon at C-4a (dc 78.91 ppm,
qC). Therefore, 8 and 11 were established as napyradiomycin B3(8) [2] and 4-dehydro-4a-dechloro-
napyradiomycin B3 (11) [6] respectively. Similar to compounds 5 and 6, the napyradiomycins 8 and
11 co-eluted, taking into account the integration of the exchangeable 6-OH signals (6u 12.04 ppm in
8 and du 12.58 ppm in 11) it was possible to establish the ratio of the two compounds in the mixture,
which was approximately 56:44 of 8 and 11.

Mass spectrometry data obtained by HR-MS confirmed the presence of two compounds, the
molecular formulas of 9 and 12 were established as CxH3135ClsOs (m/z 527.1170 [M - H], caled
527.1164) and C2sHz0%°Cl20s (m/z 491.23 [M - H]-, calcd 491.1398) respectively. The comparison of 'H
NMR data of 9 and 12 revealed that 12 only differed from 9 by having an olefinic bond at C-4 and
C-4a, which was evident from the presence of an alkene proton signal at o1 6.86 ppm (d, ] = 1.6 Hz,
H-4 in 12), and the absence of the methylene proton signal at du 2.54 ppm (m, two H-4 in 9).
Comparison of 'H and *C NMR data of 8 and 9, as well as 11 and 12 showed that in addition to the
substitution of the aromatic proton H-7 of compounds 8 and 11 by the methyl group 7-CHs in the
compounds 9 and 12, the pairs of compounds 8, 9 and 11, 12 differ only from each another by
having at the 16-position a bromine atom (8 and 11) or a chlorine atom (9 and 12) respectively.
Taking into account the ¥C NMR data, it showed a shift of the C-16 signal from 66.85 ppm and
66.43 ppm in compounds 8 and 11 respectively to 70.70 ppm and 70.87 ppm in compounds 9 and 12
respectively. Thus, 9 and 12 were established as A80915A (9) [7] and 4-dehydro-4a-dechloro-
AB80915A(12) [8] respectively. Compounds 9 and 12 also co-eluted, taking into account the
integration of the exchangeable 6-OH signals (du 12.90 ppm in 9 and du 12.36 ppm in 12) it was
possible to establish the ratio of the two compounds in the mixture, which is approximately 65:35 of
9 and 12.

The molecular formula of 10 was established as C2cHz3%3Cls0s by HR-MS (m/z 545.1270 [M - HJ,
calcd 545.1270). The 'H and *C NMR data of 10 were very similar and indistinguishable from the
known compound A80915C (10) [7,9]. The hydroxyl and methyl substituents at C-13 were
confirmed by the *C and '"H NMR chemical shifts of 72.24 ppm (qC, C-13), 24.38 ppm (CHs, 13-Me),
6.52 ppm (s, 13-OH) and 1.33 ppm (s, CHs, 13-Me) respectively.

2. Data for structural characterization of napyradiomycin derivatives

Napyradiomycin Al (1):

Orange oil (12.86 mg); UV Amax (nm): 200.5, 251.1, 360.4; IR NaCl vmax (cm™): 3341.13, 1614.99,
1450.10, 2984.33, 2929.27, 759.56; TH NMR (400 MHz, CDCls): 0 11.98 (s, 1H, 6-OH), 7.22 (d, 1H, J=
1.8 Hz, H-9), 6.74 (d, 1H, J= 1.8 Hz, H-7), 4.89 (br s, 1H, H-16), 4.71 (t, 1H, J= 8.1 Hz, H-12), 4.42 (dd,
1H, J=11.4, 4.5 Hz, H-3), 2.70 (d, 2H, |= 8.2 Hz, H-11), 2.46 (m, 2H, H-4), 1.62 (s, 3H, 17-Me), 1.64 (m,



4H, H-14, H-15), 1.50 (s, 6H, 2-Me, 17-Me), 1.31 (s, 3H, 13-Me), 1.18 (s, 3H, 2-Me); *C NMR (100
MHz, CDCl): 8 196.27 (Cq, C-10), 193.78 (Cq, C-5), 167.68 (Cq, C-6), 164.73 (Cq, C-8), 142.85 (Cq, C-
13), 135.16 (Cq, C-9a), 131.76 (Cq, C-17), 123.67 (CH, C-16), 114.89, (CH, C-12), 110.20 (Cq, C-5a),
109.57 (CH, C-7), 107.77 (CH, C-9), 83.51 (Cq, C-10a), 78.93 (Cq, C-2), 78.78 (Cq, C-4a), 58.74 (CH, C-
3), 42.68 (CHz, C-4), 41.29 (CHz, C-11), 39.72 (CH>, C-14), 28.74 (CHs, 2-Me), 25.91 (CH>, C-15), 25.63
(CHs, 17-Me), 22.24 (CHs, 2-Me), 17.54 (CHs, 17-Me), 16.44 (CHs, 13-Me); HR-MS m/z 479.1400
(caled for CasH290%Cl20s, [M-H]-479.1398); Rt: 71.9 min.

18-hydroxynapyradiomycin Al (2):

Orange 0il (5.04 mg); UV Amax (nm): 197.7, 252.4, 361.3; IR NaCl vimax (cm™): 3100, 1615.34, 1259.18,
757.79; TH NMR (400 MHz, CDCl): d 11.98 (s, 1H, 6-OH), 7.13 (br s, 1H, H-9), 6.71 (br s, 1H, H-7),
5.28 (m, 1H, H-16), 4.90 (t, 1H, J= 7.7 Hz, H-12), 447 (m, 1H, H-3), 4.19 (d, 1H, J= 12.7 Hz, 17-
CH:0H), 4.09 (d, 1H, J= 12.7 Hz, 17-CH-0OH), 2.73 (m, 1H, H-11), 2.52 (m, 2H, H-4, H11), 2.41 (m,
1H, H-4), 1.89 (m, 4H, H-14, H-15), 1.64 (s, 3H, 17-Me), 1.50 (s, 3H, 2-Me), 1.23 (s, 6H, 2-Me,13-Me);
13C NMR (100 MHz, CDCls): 6 194.68 (Cq, C-10), 193.72 (Cq, C-5), 165.28 (Cq, C-8), 165.08 (Cq, C-6),
139.70 (Cq, C-13), 134.80 (Cq, C-9a), 133.69 (Cq, C-17), 126.69 (CH, C-16), 116.87 (CH, C-12), 109.47
(CH, C-7), 108.9 (Cq, C-5a), 108.20 (CH, C-9), 84.46 (Cq, C-10a), 79.07 (Cq, C-4a), 78.86 (Cq, C-2),
69.10 (CHz, 17-CH20H), 58.74 (CH, C-3), 42.41 (CH, C-4), 40.48 (CH2, C-11), 38.67 (CH2, C-14), 29.08
(CHs, 2-Me), 24.81 (CH>, C-15), 22.22 (CHs, 2-Me), 15.73 (CHs, 13-Me), 13.78 (CHs, 17-Me); HR-MS
m/z 495.1349 (calcd for CasH20%Cl206, [M-H]-495.1347); Rt: 36.5 min.

Napyradiomycin SF2415B3 (3):

Orange oil (6.80 mg); UV Amax (nm): 196.2, 263.9, 323.3; IR NaCl vma (cm™): 3293.88, 1698.70,
1608.31, 1433.37, 2981.60, 2927.53, 757.16; 'TH NMR (400 MHz, CDCls): 0 12.90 (s, 1H, 6-OH), 7.27 (s,
1H, H-9), 5.03 (br s, 1H, H-16), 4.89 (t, 1H, /= 8.1 Hz, H-12), 4.42 (dd, 1H, J=11.3, 4.4 Hz, H-3), 2,70
(br d, 2H J= 8.1 Hz, H-11), 2.46 (m, 2H, H-4), 2.23 (s, 3H, 7-Me), 1.70 (s, 3H, 17-Me), 1.64 (m, 4H, H-
14, H-15), 1.59 (s, 3H, 17-Me), 1.55 (s, 3H, 2-Me), 1.34 (s, 3H, 13-Me), 1.09 (s, 3H, 2-Me); HR-MS m/z
493.1548 (calcd for C26H3235Cl20s, [M-H], 493.1549); R1: 37.6 min.

Napyradiomycin A2 (4):

Orange oil (11.36 mg); [a]o 19 (¢ 0.42, CHCIs); UV Aumax (nm): 197.9, 251.8, 361.1; IR NaCl viuax
(cm™): 3300, 1615.34, 757.79, 1386.13, 1371.64; TH NMR (400 MHz, CDCls): o 11.94 (s, 1H, 6-OH),
7.32(d, 1H, J= 1.6 Hz, H-9), 6.75 (br s, 1H, H-7), 4.96 (s, 1H, H-18a), 4.87 (s, 1H, H-18b), 4.76 (t, 1H, J=
7,8 Hz, H-12), 4.45 (dd, 1H, J= 11.8 Hz, = 3.8 Hz, H-3), 4.03 (t, 1H, J= 6.4 Hz, H-16), 2.81 (m, 1H, H-
11), 2.48 (m, 3H, H-4, H-11), 1.82 (t, 2H, J= 7.4 Hz, H-14), 1.71 (s, 3H, 17-Me), 1.51 (s, 3H, 2-Me), 1.35
(s, 3H, 13-Me), 1.34 (m, 2H, H-15), 1.19 (s, 3H, 2-Me); ¥*C NMR (100 MHz, CDCls): 5 196.13 (qC, C-
10), 193.70 (qC, C-5), 165.24 (qC, C-6, C-8), 146.46 (qC, C-17), 141.54 (qC, C-13), 134.76 (qC, C-9a),
116.52 (CH, C-12), 111.97 (CHz, C-18), 110.16 (CH, C-7), 109.39 (qC, C-5a), 108.52 (CH, C-9), 84.30
(qC, C-10a), 79.26 (qC, C-2), 79.10 (qC, C-4a), 75.39 (CH, C-16), 58.77 (CH, C-3), 42.69 (CH, C-4),
40.22 (CHz, C-11), 35.86 (CH>, C-14), 31.85 (CH., C-15), 29.05 (CHs, 2-Me), 22.38 (CHs, 2-Me), 17.88
(CHs, 17-Me), 16.11 (CHs, 13-Me); HR-MS m/z 495.1346 (calcd for C2sH203Cl20s, [M-H], 495.1347;
Rrt: 40.3 min.

16-oxonapyradiomycin A2 (5):

Orange oil (1.67 mg); UV Amax (nm): 198.0, 234.48, 361.5; IR NaCl vimar (cm1): 3400, 2980.84, 2928.02,
1615.54, 1257.31, 758.11; "TH NMR (400 MHz, CDCls): d 11.88 (s, 1H, 6-OH), 9.37 (s, 1H, 8-OH), 7.10
(s, 1H, H-9), 6.73 (s, 1H, H-7), 6.41 (s, 1H, H-18), 5.79 (s, 1H, H-18), 4.84 (t, 1H, J=7.2 Hz, H-12), 4,43
(dd, 1H, J=11.7, 4.5 Hz, H-3), 2,68 (br d, 2H J= 8.2 Hz, H-11), 2.55 (m, 2H, H-4), 2.40 (m, 2H, H-15),



1.97 (m, 2H, H-14), 1.67 (s, 3H, 17-Me), 1.50 (s, 3H, 2-Me), 1.37 (s, 3H, 13-Me), 1.19 (s, 3H, 2-Me); HR-
MS m/z 493.1197 (calcd for C2sH2CLaOs, [M-HJ, 493.1190), Rr: 54.4 min.

4-dehydro-4a-dechloro-16-oxonapyradiomycin A2 (6):

Orange oil (1.67 mg); UV Amax (nm): 198.0, 234.48, 361.5; IV NaCl vmar (cm™): 3400, 2980.84, 2928.02,
1615.54, 1257.31, 758.11; 'TH NMR (400 MHz, CDCls): d 11.83 (s, 1H, 6-OH), 7.20 (s, 1H, H-9), 7.10 (s,
1H), 6.70 (s, 1H, H-7), 6.40 (br s, 1H, H-4), 6.38 (s, 1H, H-18), 5.90 (s, 1H, H-18), 4.73 (t, 1H, J=7.5 Hz,
H-12), 4.40 (br s, 1H, H-3), 2.75 (dd, 2H, J=14.2, 7.5 Hz, H-12), 2.48 (m, 2H, H-15), 2,15 (m, 2H, H-14),
1.84 (s, 3H, 17-Me), 1.50 (s, 3H, 2-Me), 1.34 (s, 3H, 13-Me), 1.18 (s, 3H, 2-Me); HR-MS m/z 457.1429
(caled for C2sH26ClO¢, [M-H], 457.1423); Rr: 54.4 min.

4-dehydro-4a-dechloro-16-oxo napyradiomycin SF2415B3 (7):

Orange oil (6.80 mg); UV Amer (nm): 196.2, 263.9, 323.3; IR NaCl vme (cm): 3293.88, 1698.70,
1608.31, 1433.37, 2981.60, 2927.53, 757.16; 'TH NMR (400 MHz, CDCls): 0 12.14 (s, 1H, 6-OH), 7.23 (s,
1H, H-9), 6.92 (d, 1H, J= 1.6 Hz, H-4), 5.01 (br s, 1H, H-16), 4.71 (t, 1H, J= 8.0 Hz, H-12), 4.39 (d, 1H,
J=1.6 Hz, H-3), 2.22 (s, 3H, 7-Me), 1.70 (s, 3H, 17-Me), 1.64 (m, 4H, H-14, H-15), 1.59 (s, 3H, 17-Me),
1.55 (s, 3H, 2-Me), 1.33 (s, 3H, 13-Me), 1.18 (s, 3H, 2-Me); HR-MS m/z 457.18 (calcd for C2sHz%ClOs,
[M-H], 457.1782); Rt: 37.6 min.

Napyradiomycin B3 (8):

Orange oil (5.21 mg); UV Aumax (nm): 196.1, 252.2, 357.6; IV NaCl vumax (cm™): 3321.45, 2933.19,
2980.36, 1703.09, 1619.64, 1260.41, 756.03; 'H NMR (400 MHz, CDCls):  12.04 (s, 1H, 6-OH), 7.14 (d,
1H, J= 1.7 Hz, H-9), 6.74 (br s, 1H, H-7), 4.78 (br s, 1H, 13-CH>), 4.76 (br s, 1H, 13-CH>), 4.45 (dd, 1H,
J=11.1, 3.9 Hz, H-3), 4.06 (dd, 1H, J=10.8, 4.1 Hz, H-16), 2.66 (dd,1H, J=15.2, 8.6 Hz, H-12), 2.52 (dd,
2H, J]=13.9, 3,9 Hz, H-4), 2,20 (m, 2H, H-14, H-15), 2.04 (m, 1H, H-11), 1.93 (m, 2H, H-14, H-15), 1.61
(br d, 2H, =15 Hz, H-11), 1.37 (s, 3H, 2-Me), 1.19 (s, 3H, 2-Me), 0.72 (s, 3H, 17-Me), 0.66 (s, 3H, 17-
Me); 3C NMR (100 MHz, CDCls):  195.05 (qC, C-10), 193.57 (qC, C-5), 165.58 (qC, C-8), 163.83 (qC,
C-6), 145.70 (qC, C-13), 135.16 (qC, C-9a), 110.35 (CH2, 13-CH2), 109.58 (qC, C-5a), 109.17 (CH, C-7),
108.64 (CH, C-9), 84.36 (qC, C-10a), 81.01 (qC, C-2), 78.91 (qC, C-4a), 66.85 (CH, C-16), 58.87 (CH, C-
3), 45.84 (CH, C-12), 42.81 (CH, C-4), 41.94 (qC, C-17), 37.44 (CH., C-14), 36.03 (CH., C-15), 35.47
(CHz, C-11), 29.09 (CHs, 2-Me), 27.92 (CHs, 17-Me), 22.55 (CHs, 2-Me), 16.45 (CHs, 17-Me); HR-MS
m/z 557.0503 (calcd for CasHas™Br35Cl20s, [M-H], 557.0503); Rr: 81.5 min.

Napyradiomycin A80915A (9):

Orange oil (7.40 mg); UV Amax (nm): 193.2, 258.6, 314.6; IR NaCl vmax (cm): 3329.40, 1696.48,
1605.55, 1442.64, 2977.05, 2931.59, 760.67; TH NMR (400 MHz, CDCls): d 12.90 (s, 1H, 6-OH), 7.20 (s,
1H, H-9), 4.82 (br s, 1H, 13-CH>2), 4.44 (dd, 1H, J=11.2, 4.0 Hz, H-3), 4.31 (br s, 1H, 13-CH>), 3.83 (dd,
1H, J=11.4, 4.2 Hz, H-16), 2.66 (dd,1H, J= 15.5, 8.5 Hz, H-12), 2.52 (dd, 2H, J= 14.0, 3,9 Hz, H-4), 2,33
(m, 2H, H-14, H-15), 2.24 (br s, 3H, 7-Me), 1.90 (m, 1H, H-11), 1.75 (m, 2H, H-14, H-15), 1.61 (br d,
2H, J= 15 Hz, H-11), 1.33 (s, 3H, 2-Me), 1.19 (s, 3H, 2-Me), 1.05 (s, 3H, 17-Me), 0.63 (s, 3H, 17-Me);
HR-MS m/z 527.1170 (calcd for C2sHz13°Cl30s5, [M-H], 527.1164); Rt: 30.6 min.

Napyradiomycin A80915C (10):

Orange oil (13.2 mg); UV Aumax (nm): 194.9, 264.6, 326.6; IV NaCl vmax (cm™): 3358.92, 1701.91,
1631.85, 1600.32, 1449.68, 2977.07, 2924.52, 756.05; 'H NMR (400 MHz, CDCls): o 12.28 (s, 1H, 6-
OH), 10.50 (s, 1H, 8-OH), 7.90 (s, 1H, H-9), 6.52 (s, 1H, 13-OH), 4.58 (dd, 1H, J= 11.9, 3.5 Hz, H-3),
3.44 (dd, 1H, J=12.2, 3.5 Hz, H-16), 2.64 (dd, 1H, J=14.2, 3.8 Hz, H-4), 2.51 (m, 1H, H-4), 2.51 (m, 1H,
H-11), 2,23 (s, 3H, 7-Me), 1.94 (m, 2H, H-14, H-15), 1.78 (m, 1H, H-15), 1.59 (m, 1H, H-11), 1.44 (m,



2H, H-112, H14), 1.57 (s, 3H, 2-Me), 1.37 (s, 3H, 2-Me), 1.33 (s, 3H, 13-Me), 0.76 (s, 3H, 17-Me), 0.42
(s, 3H, 17-Me); *C NMR (100 MHz, CDCls): d 192.64 (qC, C-5), 190.96 (qC, C-10), 164.31 (qC, C-8),
163.33 (qC, C-6), 131.76 (qC, C-9a), 109.58 (qC, C-5a), 120.38 (qC, C-7), 108.65 (CH, C-9), 85.52 (qC,
C-10a), 81.52 (qC, C-2), 80.36 (qC, C-4a), 72.24 (qC, C-13), 71.02 (CH, C-16), 57.90 (CH, C-3), 52.14
(CH, C-12), 42.08 (CHa, C-4), 40.79 (CHa, C-14), 40.54 (qC, C-17), 38.20 (CHz, C-11), 29.83 (CHz, C-15),
28.51 (CHs, 2-Me), 28.51 (CHs, 17-Me), 24.38 (CHs, 13-Me), 22.97 (CHs, 2-Me), 15.70 (CHs, 17-Me),
8.43 (CHs, 7-Me); HR-MS m/z 545.1270 (calcd for CasHzs35ClsOs, [M-HJ, 545.1270); Rr: 41.1 min.

4-dehydro-4a-dechloro-16-oxonapyradiomycin B3 (11):

Orange oil (5.21 mg); UV Amax (nm): 196.1, 252.2, 357.6; IV NaCl vmar (cm™): 243321.45, 2933.19,
2980.36, 1703.09, 1619.64, 1260.41, 756.03; "H NMR (400 MHz, CDCls): d 12.58 (s, 6-OH), 7.13 (br s,
1H, H-9), 6.87 (d, 1H, 1.7 Hz, H-4), 6,71 (br s, 1H, H-7), 4.82 (br s, 1H, 13-CHz), 4.46 (d, 1H, J=1.8 Hz,
H-3), 4,30 (br s, 1H, 13-CH>), 4.01 (dd, 1H, J=10.6, 3.6 Hz, H-16), 2.34 (m, 1H, H-12), 2,20 (m, 2H, H-
14, H-15), 2.04 (m, 1H, H-11), 1.93 (m, 2H, H-14, H-15), 1.61 (br d, 2H, J= 15 Hz, H-11), 1.53 (s, 3H, 2-
Me), 1.08 (s, 3H, 17-Me), 1.07 (s, 3H, 2-Me), 0.62 (s, 3H, 2-Me); 3C NMR (100 MHz, CDCls): d 194.06
(qC, C-10), 188.52 (qC, C-5), 165.83 (qC, C-8), 164.36 (qC, C-6), 145.34 (qC, C-13), 137.02 (CH, C-4),
136.90 (qC, C-4a), 135.79 (qC, C-9a), 111.64 (qC, C-5a), 109.58 (CH>, 13-CHz), 109.17 (CH, C-7), 108.49
(CH, C-9), 82.39 (qC, C-10a), 76.66 (qC, C-2), 66.43 (CH, C-16), 59.56 (CH, C-3), 48.07 (CH, C-12),
42.18 (qC, C-17), 37.61 (CHa, C-14), 36.03 (CHz, C-11), 35.99 (CHz, C-15), 28.45 (CHs, 17-Me), 27.25
(CHs, 2-Me), 20.38 (CHs, 2-Me), 16.60 (CHs, 17-Me); HR-MS m/z 521.0738 (calcd for C2sH277"Br35ClOs,
[M-H],, 521.0736); Rr: 81.5 min.

4-dehydro-4a-dechloro-16-oxonapyradiomycin A80915A (12):

Orange oil (7.40 mg); UV Amer (nm): 193.2, 258.6, 314.6; IR NaCl vmer (cm™): 3329.40, 1696.48,
1605.55, 1442.64, 2977.05, 2931.59, 760.67; TH NMR (400 MHz, CDCls): d 12.36 (s, 6-OH), 7.18 (s, 1H,
H-9), 6.86 (d, 1H, 1.6 Hz, H-4), 4.78 (br s, 1H, 13-CH>), 4.47 (d, 1H, J= 1.3 Hz, H-3), 3.86 (br s, 1H, 13-
CH>), 3.73 (dd, 1H, J=11.6, 3.9 Hz, H-16), 2.33 (m, 1H, H-12), 2.24 (br s, 3H, 7-Me), 2,00 (m, 2H, H-14,
H-15), 1.90 (m, 1H, H-11), 1.75 (m, 2H, H-14, H-15), 1.61 (br d, 2H, /= 15 Hz, H-11), 1.53 (s, 3H, 2-
Me), 1.08 (s, 3H, 17-Me), 1.07 (s, 3H, 2-Me), 0.62 (s, 3H, 2-Me); HR-MS m/z 491.23 (calcd for
C26H3035CL05, [M-H];, 491.1398); Rt: 30.6 min.

3. In silico environmental toxicity assessment for approved drugs and biocides

Table S1. Toxicity end point predictions for seven Prestwick approved drugs.

Approved drugs
Toxicity end points for
S12 52 S3 S4 S5 S6 S7

consensus models
Fathead minnow

0.26 1.87 0.96 0.224 0.88 0.0117 0.22
96 hour LCso (mg/L)
Daphnia magna

15.80 21.03 8.74 10.35 4.40 0.72 7.73
48 hour LCso (mg/L)
Tetrahymena pyriformis

3.14 22.03 297 14.00¢ 13.494 1.204 1.71

48 hour IGCso (mg/L)



Oral rat LDso (mg/kg) 205.85 1127.76 242.69 438.20d 186.97 1.67 396.16

R phrases, danger symbol, N, R50, N R50, N, R50, N, R50, N, R50, N, R50, N, R50,
ATE category 3 4 3 4 3 1 4
Bioconcentration factor 4.87 3.94 52.944 6.82d 61.52 67.81 21.56
Developmental toxicity 0.45; DNT>  0.75; DT® 0.78; DT® 1.01; DT® 0.87; DT® 0.90; DT® 0.52; DT®
0.17; MIN¢ 0.22; 0.07; MN¢ 0.16; MIN¢©
Ames mutagenicity 0.26; MNee  0.01; MN¢ 0.07; MN¢
MNe

S1 - Bimatoprost, topical medication used for controlling the progression of glaucoma or ocular hypertension, S2 —
Alfuzosin, nonselective alpha-1 adrenergic antagonist used in the therapy of benign prostatic hypertrophy, S3 —
Lovastatin is a fungal metabolite isolated from cultures of Aspergillus terreus and is a potent anticholesteremic agent,
S$4 — Antimycin A is an antibiotic substance produced by Streptomyces species, S5 — Oxethazaine is an anesthetic, S6
— Calcipotriene is a synthetic derivative of calcitriol or Vitamin D used for the treatment of moderate plaque
psoriasis in adults, S7 — Latanoprost is a prostaglandin F2alpha analogue and a prostanoid selective FP receptor
agonist with an ocular hypertensive effect; > DNT - Developmental Non-Toxicant and DT - Developmental Toxicant;
¢ Mutagenicity Negative; 4 Predicted by the Nearest Neighbor model, the other models are unable to predict this end

point; ¢ this compound is in the training set of the mutagenicity model.

Table S2. Toxicity end point predictions for two antifouling approved drugs.

Toxicity end points for Ivermectin B1b Ivermectin Bla

consensus models (S8) (S9)

fathead minnow 96 hour

0.0541 0.001762
LCso (mg/L)
Daphnia magna 48 hour

12.91 15.81
LCso (mg/L)
Tetrahymena pyriformis

10.772 75.78
48 hour IGCso (mg/L)
Oral rat LDso (mg/kg) 29.69 30.31

R phrases, danger N, R50, N, R50,
symbol, 5 5

ATE category
Bioconcentration factor 1.99 2.20
Developmental toxicity 0.44; DNT® 0.50; DNT®
Ames mutagenicity 0.13; MN¢ 0.25; MN¢

2 Predicted by the Nearest Neighbor model, the other models are unable to predict this end point; ®» DNT -

Developmental Non-Toxicant; < Mutagenicity Negative.

Table S3. Aquatic toxicity, environmental fate data and classification of copper and arsenic,
experimental data (Tisler and Zagorc-Koncan, 2003).

Toxicity end points Copper Arsenic

Agquatic toxicity Fish Orcorhynchus mykiss 0.48 153
96 hour LCso (mg/L)
Aquatic toxicity Daphnia magna ECso 0.030 2.5



48 hour (mg/L)

Aquatic toxicity Alga Scenedesmus quadricauda 72 hour 0.18 34.7
ICs0 (mg/L)

Chronic toxicity 0.015 1.85
Daphnia magna 21 day NOEC (mg/L)

Acute toxicity? Oral rat/rabit LDso (mg/kg) 140 12
ATE category 3 2
Biodegration Irrelevant Irrelevant
R phrases, danger symbol R50/53, N R50/53, N

2 Acros Organics safety data sheet.
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