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Supporting Methods

Detailed purification procedure of compounds

Purification of 5

The culture medium extract (1.0 g) from the 5 L culture of AOS1 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH-H20 gradient (35:65,
80:20 and 100:0, v/v). Fraction 2 was further purified by reverse-phase semi-preparative
HPLC (70% CH3CN-H20 containing 0.1% formic acid, 3 mL/min) to yield 5§ (43.5 mg).
Purification of 6

The culture medium extract (0.31 g) from the 2 L culture of AOS2 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH—H20 gradient (35:65,
80:20 and 100:0, v/v). Fraction 2 was further purified by reverse-phase semi-preparative
HPLC (80% CH3CN-H20 containing 0.1% formic acid, 3 mL/min) to yield 6 (4.3 mg).
Purification of 9—11

The culture medium extract (0.41 g) from the 2 L culture of AOS3 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH-H20 gradient (35:65,
70:30 and 100:0, v/v). Fraction 2 was further purified by reverse-phase semi-preparative
HPLC (90% CH3CN-H20 containing 0.1% formic acid, 3 mL/min) to yield 9 (2.1 mg), 10
(1.2 mg) and 11 (5.0 mg).

Purification of 12—15

The culture medium extract (0.6 g) from the 3.5 L culture of AOS4 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH-H20 gradient (35:65,
60:40 and 100:0, v/v). Fraction 2 was further purified by reverse-phase semi-preparative
HPLC (55% CH3CN-H20 containing 0.1% formic acid, 3 mL/min) to yield 12 (27.5 mg), 13
(3.6 mg), 14 (8.1 mg) and 15 (15.3 mg).

Purification of 17-22

The culture medium extract (1.03 g) from the 5 L culture of AOSS5 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH-H20 gradient (30:70,
60:40 and 100:0, v/v). Fraction 2 was further purified by reverse-phase semi-preparative
HPLC (45% CH3CN-H:0 containing 0.1% formic acid, 3 mL/min) to yield 17 (28.0 mg), 18
(17 mg), 19 (7.0 mg), 20 (98.0 mg), 21 (20.0 mg) and 22 (10.0 mg).

Purification of 23-25

The culture medium extract (0.52 g) from the 2.5 L culture of AOS6 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH—H20 gradient (35:75,
70:30 and 100:0, v/v). Fraction 2 was further purified by reverse-phase semi-preparative
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HPLC (70% CH3CN-H:0 containing 0.1% formic acid, 3 mL/min) to yield 23 (47.0 mg), 24
(4.0 mg) and 25 (1.5 mg).

Purification of 26

The culture medium extract (0.8 g) from the 3 L culture of AOS7 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH—H20 gradient (35:65,
70:30 and 100:0, v/v). Fraction 2 was further purified by reverse-phase semi-preparative
HPLC (70% CH3CN-H20 containing 0.1% formic acid, 3 mL/min) to yield 26 (47.0 mg).
Purification of 29

The culture medium extract (0.55 g) from the 3 L culture of AOS8 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH—H20 gradient (40:60,
70:30 and 100:0, v/v). Fraction 2 was further purified by reverse-phase semi-preparative
HPLC (70% CH3CN-H20 containing 0.1% formic acid, 3 mL/min) to yield 29 (14.0 mg).
Purification of 30-34

The culture medium extract (0.67 g) from 4 L culture of AOS9 was subjected to ODS column
chromatography on MPLC and eluted stepwise using MeOH-H2O gradient (40:60, 70:30 and
100:0, v/v). Fraction 2 was further purified by reverse-phase semi-preparative HPLC (80%
MeOH-H20 containing 0.1% formic acid, 3 mL/min) to yield 30 (1.8 mg), 31 (12.0 mg), 32
(2.0 mg), 33 (5.0 mg) and 34 (6.4 mg).

Purification of 35—40

The culture medium extract (1.05 g) from the 5 L culture of AOS10 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH—H20 gradient (40:60,
60:40, 70:30 and 100:0, v/v). Fractions 2 and 3 were further purified by reverse-phase
semi-preparative HPLC (42% CH3CN—-H20 containing 0.1% formic acid, 3 mL/min) to yield
35 (3.1 mg), 36 (7.7 mg), 37 (7.0 mg), 38 (3.0 mg), 39 (1.4 mg) and 40 (25.0 mg).
Purification of 41-43

The culture medium extract (0.83 g) from the 4 L culture of AOS11 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH-H20 gradient (35:65,
50:50, 70:30 and 100:0, v/v). Fraction 3 was further purified by reverse-phase
semi-preparative HPLC (60% CH3CN—-H20 containing 0.1% formic acid, 3 mL/min) to yield
41 (2.0 mg), 42 (1.1 mg) and 43 (3.0 mg).

Purification of 44—46

The culture medium extract (0.93 g) from 4 L culture of AOSI12 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH—H20 gradient (35:65,
55:45, 70:30 and 100:0, v/v). Fraction 3 was further purified by reverse-phase
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semi-preparative HPLC (60% CH3CN—H20 containing 0.1% formic acid, 3 mL/min) to yield
44 (3.0 mg), 45 (1.1 mg) and 46 (5.0 mg).

Purification of 4749

The culture medium extract (0.82 g) from the 3.5 L culture of AOS13 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH-H20 gradient (35:65,
70:30 and 100:0, v/v). Fraction 2 was further purified by reverse-phase semi-preparative
HPLC (37% CH3CN-H20 containing 0.1% formic acid, 3 mL/min) to yield 47 (12.0 mg), 48
(38.0 mg) and 49 (11.0 mg).

Purification of 50-52

The culture medium extract (0.91 g) from the 5 L culture of AOS14 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH-H2O gradient (45:55,
55:45, 65:35, 75:25 and 100:0, v/v). Fractions 3 and 4 were further purified by reverse-phase
semi-preparative HPLC (42% CH3CN—-H20 containing 0.1% formic acid, 3 mL/min) to yield
50 (6.3 mg), 51 (10.4 mg) and 52 (3.5 mg).

Purification of 55-57

The culture medium extract (0.88 g) from the 5 L culture of AOS15 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH—H20 gradient (40:60,
60:40, 70:30 and 100:0, v/v). Fraction 3 was further purified by reverse-phase
semi-preparative HPLC (40% CH3CN-H20 containing 0.1% formic acid, 3 mL/min) to yield
55 (15.3 mg), 56 (13.0 mg) and 57 (6.3 mg).

Purification of 58 and 59

The culture medium extract (0.83 g) from the 5 L culture of AOS16 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH-H20 gradient (50:50,
60:40, 70:30 and 100:0, v/v). Fractions 2 and 3 were further purified by reverse-phase
semi-preparative HPLC (50% CH3CN—-H20 containing 0.1% formic acid, 3 mL/min) to yield
58 (33.5 mg) and 59 (7.5 mg).

Purification of 60

The culture medium extract (1.0 g) from the 5 L culture of AOS17 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH—H20 gradient (50:50,
70:30 and 100:0, v/v). Fraction 2 was further purified by reverse-phase semi-preparative
HPLC (60% CH3CN-H20 containing 0.1% formic acid, 3 mL/min) to yield 60 (80.0 mg).
Purification of 61

The culture medium extract (1.1 g) from the 5 L culture of AOS18 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH-H20 gradient (35:65,
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50:50, 70:30 and 100:0, v/v). Fraction 3 was further purified by reverse-phase
semi-preparative HPLC (75% CH3CN-H20 containing 0.1% formic acid, 3 mL/min) to yield
61 (35.0 mg).

Purification of 37, 38 and 62

The culture medium extract (1.04 g) from the 4 L culture of AOS19 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH-H2O gradient (35:65,
50:50, 60:40, 70:30 and 100:0, v/v). Fraction 3 was further purified by reverse-phase
semi-preparative HPLC (40% CH3CN—-H20 containing 0.1% formic acid, 3 mL/min) to yield
37 (7.0 mg), 38 (3.0 mg) and 62 (1.2 mg).

Purification of 63

The culture medium extract (1.04 g) from the 4 L culture of AOS20 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH-H20 gradient (50:50,
60:40, 70:30, 80:20 and 100:0, v/v). Fraction 4 was further purified by reverse-phase
semi-preparative HPLC (60% CH3CN—H20 containing 0.1% formic acid, 3 mL/min) to yield
63 (6.0 mg).

Purification of 64—66

The culture medium extract (1.2 g) from the 10 L culture of AOS23 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH-H20 gradient (50:50,
60:40, 70:30 and 100:0, v/v). Fraction 3 was further purified by reverse-phase
semi-preparative HPLC (60% CH3CN—-H20 containing 0.1% formic acid, 3 mL/min) to yield
64 (3.4 mg), 65 (3.8 mg) and 66 (10.0 mg).

Purification of 67

The culture medium extract (0.89 g) from the 5 L culture of AOS24 was subjected to ODS
column chromatography on MPLC and eluted stepwise using MeOH-H20 gradient (50:50,
70:30 and 100:0, v/v). Fraction 2 was further purified by reverse-phase semi-preparative
HPLC (45% CH3CN-H20 containing 0.1% formic acid, 3 mL/min) to yield 67 (10.0 mg).
Purification of 68 and 69

The culture medium extract (1.03 g) from 5 L culture of AOS26 was subjected to MPLC on
ODS column chromatography and eluted stepwise using MeOH—-H20 gradient (50:50, 70:30
and 100:0, v/v). Fraction 2 was further purified by reverse-phase semi-preparative HPLC (45%
CH3CN-H:20 containing 0.1% formic acid, 3 mL/min) to yield 68 (10.0 mg) and 69 (1.2 mg).
Structural characterization

Compound 5: white powder; [a];, +7.80 (¢ 5.67, CH3OH); UV (CH30H) Amax (log &) 206 nm
(4.09); IR (KBr) vmax 3437, 2971, 2949, 2871, 1716, 1666, 1440, 1374, 1254, 1019 cm;
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HRESIMS (positive) m/z 513.3212 [M + H]" (Calcd. for C31Ha50s, 513.3216), see Fig. S3A;
NMR spectra, see Fig. S3B-H; NMR data, see Table S3; 5 1is identified as
16f-acetyloxy-11a-hydroxy-29-norprotosta-1,17(20)Z,24-trien-3-one-21-oic acid.

Compound 6: white powder; [a]5 +54.9 (¢ 0.59, CH30H); UV (CH30H) Amax (log ) 204 nm
(3.78); IR (KBr) vmax 3370, 3026, 2970, 2923, 2866, 1711, 1453, 1379, 1265, 1106 cm .
HRESIMS (positive) m/z 439.3209 [M + H — CH3COOH]" (Calcd. for C20H4303, 439.3212),
see Fig. S4A; NMR spectra, see Fig. S4B—H; NMR data, see Table S4; 6 is identified as
16-acetyloxy-3a-hydroxy-29-norprotosta-1,17(20)Z,24-trien-21-oic acid.

Compound 9: white powder, [a]; +56.3 (¢ 0.77, CH2Cl2); UV (CH30H) Amax (log &) 205 nm
(4.32); IR (KBr) vmax 3503, 2955, 2921, 2852, 1716, 1672, 1554, 1542, 1456, 1374, 1252,
1030 cm!; HRESIMS (positive) m/z 551.2975 [M + Na]" (Caled. for C31H44O7Na,
551.2985), see Fig. S5A; NMR spectra, see Fig. SSB—H; NMR data, see Table S5; 9 is
identified as 16f-acetyloxy-6a,7/-dihydroxy-29-norprotosta-1,17(20)Z,24-trien-3-one-21-oic
acid.

Compound 10: white powder; [a];y +42.6 (¢ 0.47, CH30H); UV (CH30H) Amax (log &) 204 nm
(3.75); IR (KBr) vmax 3446, 2921, 2853, 1719, 1671, 1454, 1375, 1250, 1028 cm™'; HRESIMS
(positive) m/z 513.3224 [M + H]" (Calcd. for C31Ha506, 513.3216), see Fig. S6A; NMR
spectra, see Fig. S6B-H; NMR data, see Table S6; 10 is identified as
16f-acetyloxy-6a-hydroxy-29-norprotosta-1,17(20)Z,24-trien-3-one-21-oic acid.

Compound 11: white powder; [a]; +31.0 (¢ 0.98, CH30H); UV (CH30H) Jmax (log &) 204 nm
(4.44); IR (KBr) vmax 3423, 2973, 2938, 2876, 1715, 1669, 1453, 1376, 1254, 1141, 1028 cm™;
HRESIMS (positive) m/z 513.3211 [M + H]" (Calcd. for C31Has50s, 513.3216), see Fig. STA;
NMR spectra, see Fig. S7B-H; NMR data, see Table S7; 11 is identified as
16f-acetyloxy-7/-hydroxy-29-norprotosta-1,17(20)Z,24-trien-3-one-21-oic acid.

Compound 12: white powder; [a]; +56.3 (¢ 1.82, CH3OH); UV (CH30H) Amax (log &) 205 nm
(3.89); IR (KBr) vmax 3484, 2968, 2941, 2886, 1711, 1454, 1379, 1263, 1182, 1153, 1106,
1031 cm™!'; HRESIMS (positive) m/z 569.3099 [M + Na]" (Calcd. for C31H4s0sNa, 569.3090),
see Fig. S8A; NMR spectra, see Fig. SSB—H; NMR data, see Table S8; 12 is identified as
16f-acetyloxy-6a,7f,11a-trihydroxy-29-norprotosta-17(20)Z,24-dien-3-one-21-oic acid.
Compound 13: white powder; [a];, +15.7 (¢ 0.54, CH3OH); UV (CH30H) Amax (log &) 204 nm
(3.91); IR (KBr) vmax 3450, 2940, 2876, 1714, 1551, 1447, 1378, 1263, 1184, 1151, 1026 cm™;
HRESIMS (positive) m/z 555.3290 [M + Na]" (Calcd. for C31HasO7Na, 555.3298), see Fig.
S9A; NMR spectra, see Fig. S9B-H; NMR data, see Table S9; 13 is identified as



16f-acetyloxy-3/4,75,11a-trihydroxy-29-norprotosta-17(20)Z,24-dien-21-oic acid.

Compound 14: white powder; [a];, +48.6 (¢ 0.37, CH3OH); UV (CH30H) Amax (log &) 205 nm
(3.97); IR (KBr) vmax 3441, 2970, 2939, 2883, 1703, 1649, 1383, 1261, 1019 cm™'; HRESIMS
(positive) m/z 553.3136 [M + Na]" (Caled. for C31H4607Na, 553.3141), see Fig. SI0A; NMR
spectra, see Fig. SI0B-H; NMR data, see Table S10; 14 1is identified as
16f-acetyloxy-6a,11a-dihydroxy-29-norprotosta-17(20)Z,24-dien-3-one-21-oic acid.
Compound 15: white powder; [a];, +22.4 (¢ 0.62, CH3OH); UV (CH30H) Amax (log &) 204 nm
(3.88); IR (KBr) vmax 3500, 2966, 2941, 2880, 1703, 1557, 1452, 1378, 1262, 1194, 1150,
1105, 1031 cm™'; HRESIMS (positive) m/z 553.3130 [M + Na]" (Calcd. for C31H4s07Na,
553.3141), see Fig. SI1A; NMR spectra, see Fig. S11B—H; NMR data, see Table S11; 15 is
identified as 16f-acetyloxy-7f,11a-dihydroxy-29-norprotosta-17(20)Z,24-dien-3-one-21-oic
acid.

Compound 17: white powder; [a], —38.5 (¢ 0.55, CH30H); UV (CH30H) Amax (log &) 204 nm
(3.90); IR (KBr) vmax 3444, 2980, 2936, 2871, 1712, 1650, 1454, 1440, 1377, 1263, 1182,
1153, 1101, 1033 cm™!; HRESIMS (positive) m/z 569.3085 [M + Na]® (Caled. for
C31H460s8Na, 569.3090), see Fig. SI12A; NMR spectra, see Fig. S12B-H; NMR data, see
Table S12; 17 is identified as
16f-acetyloxy-3p,60,11a-trihydroxy-29-norprotosta-17(20)Z,24-dien-7-one-21-oic acid.
Compound 18: white powder; [a]; —10.4 (¢ 5.08, CH30H); UV (CH30H) Amax (log &) 204 nm
(3.99); IR (KBr) vmax 3451, 2961, 2934, 2869, 1716, 1444, 1377, 1264, 1175, 1137, 1062,
1038 cm™!; HRESIMS (positive) m/z 555.3280 [M + Na]* (Calcd. for C31H4gO7Na, 555.3298),
see Fig. SI3A; NMR spectra, see Fig. SI3B—H; NMR data, see Table S13; 18 is identified as
16f-acetyloxy-34,7a,11a-trihydroxy-29-norprotosta-17(20)Z,24-dien-21-oic acid.

Compound 19: white powder; [a]; —24.3 (c 0.45, CH30H); UV (CH30H) Amax (log &) 204 nm
(3.86); IR (KBr) vmax 3439, 2952, 2930, 2871, 1707, 1557, 1438, 1425, 1378, 1266, 1188,
1144, 1078, 1054, 1022 cm™'; HRESIMS (positive) m/z 553.3141 [M + Na]" (Calcd. for
C31H4607Na, 553.3141), see Fig. S14A; NMR spectra, see Fig. S14B-H; NMR data, see
Table S14; 19 is identified as
16f-acetyloxy-3p,11a-dihydroxy-29-norprotosta-17(20)Z,24-dien-7-one-21-oic acid.
Compound 20: white powder; [a]r —29.1 (c 0.40, CH30H); UV (CH30H) Amax (log &) 205 nm
(3.96); IR (KBr) vinax 3472, 2973, 1697, 1457, 1375, 1263, 1185, 1048, 1107, 1069, 1035 cm™;
HRESIMS (positive) m/z 567.2930 [M + Na]" (Calcd. for C31Hs4OsNa, 567.2934), see Fig.
S15A; NMR spectra, see Fig. SISB-H; NMR data, see Table S15; 20 is identified as

11



16f-acetyloxy-6/,11a-dihydroxy-29-norprotosta-17(20)Z,24-dien-3,7-dione-21-oic acid.
Compound 21: white powder; [a]r —12.0 (¢ 1.37, CH30H); UV (CH30H) Amax (log &) 206 nm
(3.80); IR (KBr) vmax 3502, 2969, 2938, 2886, 1703, 1444, 1378, 1260, 1177, 1147, 1066,
1036, 1010 cm™'; HRESIMS (positive) m/z 553.3130 [M + Na]", (Calcd. for C31H4607Na,
553.3141), see Fig. S16A; NMR spectra, see Fig. SI6B—H; NMR data, see Table S16; 21 is
identified as 16f-acetyloxy-7a,11la-dihydroxy-29-norprotosta-17(20)Z,24-dien-3-one-21-oic
acid.

Compound 22: white powder; [a]h —20.7 (¢ 5.08, CH30H); UV (CH30H) Amax (log &) 207 nm
(3.93); IR (KBr) vmax 3464, 2972, 1708, 1455, 1378, 1258, 1196, 1147, 1071, 1038 cm';
HRESIMS (positive) m/z 551.2984 [M + Na]", (Caled. for C31H4407Na, 551.2985), see Fig.
S17A; NMR spectra, see Fig. SI7B-H; NMR data, see Table S17; 22 is identified as
16f-acetyloxy-11la-hydroxy-29-norprotosta-17(20)Z,24-dien-3,7-dione-21-oic acid.
Compound 23: white powder; [a], —50.5 (c 0.60, CH30H); UV (CH30H) Amax (log &) 205 nm
(3.83); IR (KBr) vmax 3445, 2975, 2938, 2874, 1714, 1467, 1376, 1259, 1158, 1074, 1030,
1000 cm™!; HRESIMS (positive) m/z 553.3129 [M + Na]* (Calcd. for C31H4s07Na, 553.3141),
see Fig. SI8A; NMR spectra, see Fig. SISB—H; NMR data, see Table S18; 23 is identified as
16f-acetyloxy-3a,64-dihydroxy-29-norprotosta-17(20)Z,24-dien-7-one-21-oic acid.
Compound 24: white powder; [a]; —26.5 (¢ 0.17, CH2Cl2); UV (CH30H) Amax (log €) 204 nm
(4.52); IR (KBr) vmax 3121, 2951, 2870, 1713, 1447, 1399, 1265, 1140 cm™'; HRESIMS
(positive) m/z 539.3366 [M + Na]", (Calcd. for C31H4sOsNa, 539.3349), see Fig. S19A; NMR
spectra, see Fig. SI19B-H; NMR data, see Table S19; 24 is identified as
16f-acetyloxy-3a,7a-dihydroxy-29-norprotosta-17(20)Z,24-dien-21-oic acid.

Compound 25: white powder; [a]5 —30.8 (¢ 0.50, CH2Cl2); UV (CH30H) Amax (log €) 204 nm
(3.75); IR (KBr) vmax 3404, 2980, 2963, 2934, 2872, 1741, 1700, 1678,1443, 1376, 1245,
1177, 1145, 1028 cm'; HRESIMS (positive) m/z 537.3196 [M + Na]*, (Caled. for
C31H4606Na, 537.3192), see Fig. S20A; NMR spectra, see Fig. S20B—H; NMR data, see
Table S20; 25 1S identified as
16f-acetyloxy-3a-hydroxy-29-norprotosta-17(20)Z,24-dien-7-one-21-oic acid

Compound 26: white powder; [a]y —47.1 (¢ 1.25, CH30H); UV (CH30H) Amax (log &) 204 nm
(3.97), 232 nm (3.99); IR (KBr) vmax 3447, 2971, 2928, 2855, 1712, 1666, 1456, 1377, 1257,
1034 cm™!'; HRESIMS (positive) m/z 543.2949 [M + H]* (Calcd. for C31Ha30s, 543.2958), see
Fig. S21A; NMR spectra, see Fig. S21B-H; NMR data, see Table S21; 26 is identified as
16f-acetyloxy-64,11a-dihydroxy-29-norprotosta-1,17(20)Z,24-trien-3,7-dione-2 1-oic acid.



Compound 29: white powder; [a]y —96.0 (c 0.32, CH30H); UV (CH30H) Amax (log &) 204 nm
(4.13); IR (KBr) vmax 3550, 3024, 2970, 2955, 2929, 2897, 2871, 1723, 1457, 1376, 1254,
1175, 1152, 1109, 1087, 1059, 1033 cm'; HRESIMS (positive) m/z 497.3270 [M + H —
H20]" (Calcd. for C31HasO0s, 497.3267), see Fig. S22A; NMR spectra, see Fig. S22B-H;
NMR data, see Table S22; 29 is identified as
16f-acetyloxy-3a,11a-dihydroxy-29-norprotosta-1,17(20)Z,24-trien-21-oic acid.

Compound 30: white powder; [a];, —117.7 (¢ 0.23, CH2Cl2); UV (CH30H) Amax (log &) 204
nm (3.88); IR (KBr) vmax 3417, 2959, 2931, 2876, 1712, 1453, 1377, 1258, 1205, 1142, 1035
cm™'; HRESIMS (positive) m/z 551.2980 [M + Na]" (Calcd. for C31H44O7Na, 551.2985), see
Fig. S23A; NMR spectra, see Fig. S23B—-H; NMR data, see Table S23; 30 is identified as
16f-acetyloxy-3a,64-dihydroxy-29-norprotosta-1,17(20)Z,24-trien-7-one-2 1-oic acid.
Compound 31: white powder; HRESIMS (positive) m/z 513.3204 [M + H]" (Calcd. for
C31Has50s6, 513.3216), see Fig. S24A; NMR spectra, see Fig. S24 B—H; NMR data, see Table
S24; 31 is identified as
16f-acetyloxy-7a-hydroxy-29-norprotosta-1,17(20)Z,24-trien-3-one-21-oic acid
(Maunakeanolic acid A).

Compound 32: white powder; [a]3-36.9 (c 0.42, CH30H); UV (CH30H) Amax (log ) 204 nm
(3.95); IR (KBr) vmax 3443, 2965, 2932, 2867, 1718, 1451, 1376, 1261, 1036 cm™'; HRESIMS
(positive) m/z 537.3209 [M + Na]" (Caled. for C31H4606Na, 537.3192), see Fig. S25A; NMR
spectra, see Fig. S25B-H; NMR data, see Table S25; 32 is identified as
16f-acetyloxy-3a,7a-dihydroxy-29-norprotosta-1,17(20)Z,24-trien-21-oic acid.

Compound 33: white powder; [a];; +39.2 (¢ 0.53, CH30H); UV (CH30H) /max (log &) 204 nm
(4.11), 231 nm (4.14); IR (KBr) vmax 3423, 2976, 2929, 2870, 1731, 1704, 1669, 1445, 1400,
1380, 1244, 1190, 1143, 1030 cm™'; HRESIMS (positive) m/z 533.2862 [M + Na]* (Calcd. for
C31H4206Na, 533.2879), see Fig. S26A; NMR spectra, see Fig. S26B—H; NMR data, see
Table S26; 33 1S identified as
16f-acetyloxy-29-norprotosta-1,17(20)Z,24-trien-3,7-dione-21-oic acid.

Compound 34: white powder; [a]y —100.1 (¢ 0.13, CH3OH); UV (CH3OH) Amax (log &) 204
nm (3.90); IR (KBr) vmax 3396, 2972, 2929, 2870, 1742, 1703, 1454, 1374, 1257, 1146, 1028
cm'; HRESIMS (positive) m/z 535.3053 [M + Na]" (Calcd. for C31H44O6Na, 535.3036), see
Fig. S27A; NMR spectra, see Fig. S27B—-H; NMR data, see Table S27; 34 is identified as
164-acetyloxy-3a-hydroxy-29-norprotosta-1,17(20)Z,24-trien-7-one-21-oic acid.

Compound 35: white powder; [a];, +121.7 (¢ 1.0, CH30H); UV (CH30H) Amax (log &) 205 nm



(4.50); IR (KBr) vmax 3353, 2967, 2932, 2873, 1714, 1542, 1456, 1433, 1382, 1267, 1077,
1033, 1017 cm™'; HRESIMS (positive) m/z 545.3113 [M + H — H20]", (Calcd. for C31HasOs,
545.3114), see Fig. S28A; NMR spectra, see Fig. S28B—H; NMR data, see Table S28; 35 is
identified as
16f-acetyloxy-1a,6a,7f,11a-tetrahydroxy-29-norprotosta-17(20)Z,24-dien-3-one-21-oic acid.
Compound 36: white powder; [a]; +29.6 (¢ 0.7, CH30H); UV (CH30H) Amax (log &) 196 nm
(4.88); IR (KBr) vmax 3398, 2969, 2935, 2873, 1713, 1663, 1554, 1442, 1381, 1266, 1028 cm™;
HRESIMS (positive) m/z 529.3177 [M + H]" (Caled. for C31Has07, 529.3165), see Fig. S29A;
NMR spectra, see Fig. S29B-H; NMR data, see Table S29; 36 is identified as
16f-acetyloxy-6a,11a-dihydroxy-29-norprotosta-1,17(20)Z,24-trien-3-one-21-oic acid.
Compound 37: white powder; [a];, +30.4 (¢ 2.57, CH3OH); UV (CH30H) Amax (log ) 210 nm
(4.02), 227 nm (4.01); IR (KBr) vmax 2967, 2929, 2870, 1715, 1666, 1438, 1376, 1036, 1007;
HRESIMS (positive) m/z 529.3165 [M + H]" (Calcd. for C31H4507, 529.3165), see Fig. S30A;
NMR spectra, see Fig. S30B-H; NMR data, see Table S30; 37 is identified as
16f-acetyloxy-7a,11a-dihydroxy-29-norprotosta-1,17(20)Z,24-trien-3-one-21-oic acid.
Compound 38: white powder; [a];, +75.2 (¢ 0.93, CH30H); UV (CH30H) /max (log &) 205 nm
(3.96); IR (KBr) vmax 3442, 2962, 2929, 2870, 1712, 1546, 1440, 1381, 1265, 1038, 1007;
HRESIMS (positive) m/z 469.2958 [M + H — H20 — CH3COOH]" (Calcd. for C20Hs10s,
469.2954), see Fig. S31A; NMR spectra, see Fig. S31B-H; NMR data, see Table S31; 38 is
identified as
16f-acetyloxy-1a,7a,11a-trihydroxy-29-norprotosta-17(20)Z,24-dien-3-one-21-oic acid.
Compound 39: white powder; [a], —53.4 (¢ 0.47, CH30H); UV (CH30H) Amax (log &) 204 nm
(4.35), 231 nm (4.21); IR (KBr) vmax 3299, 2972, 2919, 2851, 1714, 1671, 1542, 1457, 1436,
1419, 1384, 1264, 1035 cm'; HRESIMS (positive) m/z 467.2789 [M + H — CHsCOOH]"
(Calcd. for C29H390s, 467.2797), see Fig. S32A; NMR spectra, see Fig. S32B—-H; NMR data,
see Table S32; 39 is identified as
16f-acetyloxy-11a-hydroxy-29-norprotosta-1,17(20)Z,24-trien-3,7-dione-21-oic acid.
Compound 40: white powder; [a]; +13.1 (¢ 1.7, CH3OH); UV (CH30H) Amax (log £) 206 nm
(3.83); IR (KBr) vmax 3485, 2968, 2932, 2870, 1713, 1455, 1379, 1260, 1165, 1029 cm';
HRESIMS (positive) m/z 469.2954 [M + H — H20 — CH3COOH]" (Calcd. for C29Ha10s,
469.2954), see Fig. S33A; NMR spectra, see Fig. S33B—H; NMR data, see Table S33; 40 is
identified as

16f-acetyloxy-1a,7p,11a-trihydroxy-29-norprotosta-17(20)Z,24-dien-3-one-21-oic acid.



Compound 41: white powder; [a]; 7.9 (¢ 1.13, CH30H); UV (CH30H) Amax (log ) 203 nm
(4.05); IR (KBr) vmax 2918, 2874, 2848, 1715, 1596, 1543, 1454, 1383, 1359, 1272, 1032 cm™;
HRESIMS (positive) m/z 553.3124 [M + Na]" (Calcd. for C31Hs607Na, 553.3141), see Fig.
S34A; NMR spectra, see Fig. S34B—H; NMR data, see Table S34; 41 is identified as
16f-acetyloxy-3a,6a,7-trihydroxy-29-norprotosta-1,17(20)Z,24-trien-21-oic acid.

Compound 42: white powder; [a]; —26.1 (¢ 0.67, CH30H); UV (CH30H) Amax (log &) 203 nm
(4.17); IR (KBr) vmax 3439, 2952, 2933, 2871, 1714, 1649, 1442, 1377, 1268, 1021 cm;
HRESIMS (positive) m/z 495.3103 [M + H — H20]" (Calcd. for C31H430s, 495.3110), see Fig.
S35A; NMR spectra, see Fig. S35B-H; NMR data, see Table S35; 42 is identified as
164-acetyloxy-3a-hydroxy-29-norprotosta-1,17(20)Z,24-trien-6-one-21-oic acid.

Compound 43: white powder; [a]; —8.2 (¢ 1.67, CH30H); UV (CH30H) Amax (log ) 203 nm
(5.05); IR (KBr) vmax 3515, 2942, 2870, 1713, 1450, 1379, 1269, 1026 cm'; HRESIMS
(positive) m/z 537.3190 [M + Na]" (Caled. for C31H4606Na, 537.3192), see Fig. S36A; NMR
spectra, see Fig. S36B-H; NMR data, see Table S36; 43 is identified as
16f-acetyloxy-3a,74-dihydroxy-29-norprotosta-1,17(20)Z,24-trien-21-oic acid.

Compound 44: white powder; [a]y +9.3 (¢ 1.23, CH30H); UV (CH30H) Amax (log &) 206 nm
(4.10), 231 nm (4.13); IR (KBr) vmax 3449, 2963, 2933, 2877, 1731, 1675, 1564, 1455, 1376,
1251, 1034 cm'; HRESIMS (positive) m/z 593.3098 [M + Na]* (Calcd. for C33H46OsNa,
593.3090), see Fig. S37A; NMR spectra, see Fig. S37B—H; NMR data, see Table S37; 44 is
identified as 6a,16f-diacetyloxy-7p-hydroxy-29-norprotosta-1,17(20)Z,24-trien-3-one-21-oic
acid.

Compound 45: white powder; [a]y +19.9 (¢ 7.3, CH30H); UV (CH30H) Amax (log &) 204 nm
(4.03), 230 nm (3.99); IR (KBr) vmax 3463.5, 2959, 2932, 2876, 1730, 1676, 1454, 1375, 1249,
1141, 1029 cm™'; HRESIMS (positive) m/z 593.3080 [M + Na]" (Caled. for C33H46OsNa,
593.3090), see Fig. S38A; NMR spectra, see Fig. S38B—H; NMR data, see Table S38; 45 is
identified as 7p,16f-diacetyloxy-6a-hydroxy-29-norprotosta-1,17(20)Z,24-trien-3-one-21-oic
acid.

Compound 46: white powder; [a]5 +35.1 (¢ 0.87, CH30H); UV (CH30H) Amax (log &) 204 nm
(4.31), 229 nm (4.20); IR (KBr) vmax 3418, 2959, 2934, 2870, 1731, 1676, 1454, 1245, 1029
cm'; HRESIMS (positive) m/z 577.3149 [M + Na]" (Calcd. for C33HasO7Na, 577.3141), see
Fig. S39A; NMR spectra, see Fig. S39B-H; NMR data, see Table S39; 46 is identified as
76,16f-diacetyloxy-29-norprotosta-1,17(20)Z,24-trien-3-one-21-oic acid.

Compound 47: white powder; [a];, +19.3 (c 0.44, CH3OH); UV (CH30H) Amax (log &) 204 nm



(4.08); IR (KBr) vmax 2961, 2934, 2877, 1716, 1653, 1635, 1558, 1454, 1377, 1266, 1179,
1147, 1024 cm!; HRESIMS (positive) m/z 571.3237 [M+ Na]’ (Calcd. for C31HagOsNa,
571.3247), see Fig. S40A; NMR spectra, see Fig. S40B—H; NMR data, see Table S40; 47 is
identified as
16f-acetyloxy-3a,6a,7f,11a-tetrahydroxy-29-norprotosta-17(20)Z,24-dien-2 1-oic acid.
Compound 48: white powder; [a];, +10.3 (¢ 0.28, CH3OH); UV (CH30H) Amax (log &) 204 nm
(3.94); IR (KBr) vmax 3454, 2971, 2935, 2879, 1718, 1446, 1380, 1260, 1145, 1060, 1022 cm™;
HRESIMS (positive) m/z 533.3484 [M + H]" (Caled. for C31H4907, 533.3478), see Fig. S41A;
NMR spectra, see Fig. S41B-H; NMR data, see Table S41; 48 is identified as
16f-acetyloxy-3a,6a,11a-trihydroxy-29-norprotosta-17(20)Z,24-dien-21-oic acid.

Compound 49: white powder, [a];, 14.7 (¢ 0.19, CH30H); UV (CH30H) Amax (log &) 204
(3.54); IR (KBr) vmax 3446, 2952, 2929, 2874, 1716, 1654, 1558, 1541, 1457, 1377, 1267,
1144, 1105, 1025, 973 cm™'; HRESIMS (positive) m/z 533.3497 [M + H]' (Calcd. for
C31H4907, 533.3478), see Fig. S42A; NMR spectra, see Fig. S42B—H; NMR data, see Table
S42, 49 is identified as
16f-Acetyloxy-3a,7,11a-trihydroxy-29-norprotosta-17(20)Z,24-dien-2 1-oic acid.

Compound 50: white powder; [a]; +20.9 (c 0.63, CH2Cl2); UV (CH30H) Amax (log &) 204 nm
(4.09); IR (KBr) vimax 3501, 2968, 2938, 2886, 1715, 1453, 1376, 1256, 1146, 1107, 1032 cm™;
HRESIMS (positive) m/z 611.3185 [M + Na]" (Calcd. for C33HasO9oNa, 611.3196), see Fig.
S43A; NMR spectra, see Fig. S43B—H; NMR data, see Table S43; 50 is identified as
76,16p-diacetyloxy-6a,11a-dihydroxy-29-norprotosta-17(20)Z,24-dien-3-one-21-oic acid.
Compound 51: white powder; [a];, +65.2 (c 0.45, CH30H); UV (CH30H) /max (log &) 205 nm
(4.27); IR (KBr) vmax 3484, 2969, 2943, 2886, 1713, 1456, 1440, 1377, 1257, 1032 cm;
HRESIMS (positive) m/z 611.3174 [M + Na]" (Calcd. for C33HasO9Na, 611.3196), see Fig.
S44A; NMR spectra, see Fig. S44B-H; NMR data, see Table S44; 51 is identified as
6a,16f-diacetyloxy-7p,11a-dihydroxy-29-norprotosta-17(20)Z,24-dien-3-one-21-oic acid.
Compound 52: white powder; [a];, +40.6 (¢ 0.42, CH3OH); UV (CH30H) Amax (log &) 201 nm
(3.99); IR (KBr) vmax 3525, 2957, 2938, 2883, 1715, 1457, 1377, 1253, 1142, 1028 cm;
HRESIMS (positive) m/z 595.3248 [M + Na]" (Calcd. for C33HasOsNa, 595.3247), see Fig.
S45A; NMR spectra, see Fig. S45B-H; NMR data, see Table S45; 52 is identified as
6a,16f-diacetyloxy-11a-hydroxy-29-norprotosta-17(20)Z,24-dien-3-one-21-oic acid.
Compound 55: white powder; HRESIMS (positive) m/z 569.3071 [M + Na]" (Calcd. for
C31H4608Na, 569.3090), see Fig. S46A; NMR spectra, see Fig. S46B—H; NMR data, see



Table S46; 55 is identified as
164-acetyloxy-3a,6f,11a-trihydroxy-29-norprotosta-17(20)Z,24-dien-7-one-21-oic acid (CAS
Registry Number: 779980-64-2).

Compound 56: white powder; HRESIMS (positive) m/z 533.3490 [M + H]" (Calcd. for
C31H1907, 533.3478), see Fig. S47A; NMR spectra, see Fig. S47B—H; NMR data, see Table
S47; 56 is identified as
16p-acetyloxy-3a,7a,11a-trihydroxy-29-norprotosta-17(20)Z,24-dien-21-oic ~ acid  (CAS
Registry Number: 35805-38-0).

Compound 57: white powder; HRESIMS (positive) m/z 531.3325 [M + H]" (Caled. for
C31H4707, 531.3322), see Fig. S48A; NMR spectra, see Fig. S48B—H; NMR data, see Table
S48; 57 is identified as
16f-acetyloxy-3a,11a-dihydroxy-29-norprotosta-17(20)Z,24-dien-7-one-21-oic acid (CAS
Registry Number: 764590-42-3).

Compound 58: white powder; [a]y —66.3 (c 2.67, CH30H); UV (CH30H) Amax (log &) 204 nm
(3.65); IR (KBr) vmax 3445, 2950, 2930, 2870, 1718, 1652, 1455, 1442, 1375, 1261, 1233,
1154, 1032 cm™!; HRESIMS (positive) m/z 609.3043 [M + Na]' (Calcd. for C33HasO9Na,
609.3040), see Fig. S49A; NMR spectra, see Fig. S49B—H; NMR data, see Table S49; 58 is
identified as
6f,16f-diacetyloxy-11a-hydroxy-29-norprotosta-17(20)Z,24-dien-3,7-dione-21-oic acid.
Compound 59: white powder, [a]; —85.6 (¢ 0.92, CH3OH); UV (CH30H) Amax (log &) 204 nm
(4.07); IR (KBr) vmax 3502, 2975, 2935, 2864, 1746, 1713, 1459, 1438, 1375, 1224, 1150,
1060, 1028 cm™'; HRESIMS (positive) m/z 611.3185 [M + Na]' (Calcd. for C33HigO9Na,
611.3196), see Fig. SS0A; NMR spectra, see Fig. SSOB—H; NMR data, see Table S50; 59 is
identified as
6p,16f-diacetyloxy-34,11a-dihydroxy-29-norprotosta-17(20)Z,24-dien-7-one-21-oic acid.
Compound 60: white powder; [a]h —74.7 (¢ 1.33, CH30H); UV (CH30H) Amax (log &) 204 nm
(3.95); IR (KBr) vmax 3395, 2952, 2924, 2852, 1750, 1716, 1652, 1458, 1376, 1255, 1226,
1021 cm™!'; HRESIMS (positive) m/z 595.3240 [M + Na]" (Calcd. for C33H4gOsNa, 595.3247),
see Fig. S51A; NMR spectra, see Fig. SS1B—H; NMR data, see Table S51; 60 is identified as
6f,16f-diacetyloxy-3a-hydroxy-29-norprotosta-17(20)Z,24-dien-7-one-21-oic acid.
Compound 61: white powder; [a]; —89.0 (¢ 2.33,CH30H); UV (CH30H) Amax (log €) 204 nm
(4.07), 231 nm (4.08); IR (KBr) vmax 3546, 3468, 2977, 2941, 2883, 1752, 1725, 1699, 1663,
1457, 1374, 1252, 1214, 1033 cm™!'; HRESIMS (positive) m/z 585.3038 [M + H]" (Calcd. for



C33Ha509, 585.3064), see Fig. S52A; NMR spectra, see Fig. S52B—H; NMR data, see Table
S52; 61 is identified as
6f,16f-diacetyloxy-11a-hydroxy-29-norprotosta-1,17(20)Z,24-trien-3,7-dione-21-oic acid.
Compound 62: white powder; [a];, —41.3 (¢ 0.40, CH30H); UV (CH30H) Amax (log &) 201 nm
(3.98); IR (KBr) vmax 3315, 2964, 2929, 2879, 1711, 1593, 1456, 1433, 1382, 1266, 1034 cm™';
HRESIMS (positive) m/z 567.2936 [M + Na]" (Calcd. for C31H44OsNa, 567.2934), see Fig.
S53A; NMR spectra, see Fig. SS3B-H; NMR data, see Table S53; 62 is identified as
16p-acetyloxy-3a,6f,11a-trihydroxy-29-norprotosta-1,17(20)Z,24-trien-7-one-2 1-oic acid.
Compound 63: white powder; [a];, —148.3 (¢ 0.47, CH30H); UV (CH30H) Amax (log &) 203
nm (4.06); IR (KBr) vmax 32970, 2925, 2882, 1751, 1712, 1454, 1374, 1226, 1036 cm!;
HRESIMS (positive) m/z 571.3270 [M + H]" (Calcd. for C33Ha70s, 571.3271), see Fig. S54A;
NMR spectra, see Figs. S54B-K and S61; NMR data, see Table S54; 63 is identified as
6f,16f-diacetyloxy-3a-hydroxy-29-norprotosta-1,17(20)Z,24-trien-7-one-21-oic acid.
Compound 64: white powder; [a], —21.7 (¢ 1.27, CH30H); UV (CH30H) Amax (log &) 203 nm
(4.00); IR (KBr) vmax 3419, 2962, 2932, 2873, 1721, 1652, 1438, 1377, 1256, 1026 cm';
HRESIMS (positive) m/z 513.3210 [M + H — CH3COOH]" (Calcd. for C31Has0¢, 513.3216),
see Fig. S55A; NMR spectra, see Fig. SS5B—H; NMR data, see Table S55; 64 is identified as
7p,16f-diacetyloxy-3a,6a-dihydroxy-29-norprotosta-1,17(20)Z,24-trien-21-oic acid.
Compound 65: white powder; [a];, +18.0 (c 2.13, CH3OH); UV (CH30H) Amax (log &) 203 nm
(4.08); IR (KBr) vmax 3412, 2960, 2939, 2871, 1731, 1652, 1439, 1375, 1251, 1019 cm';
HRESIMS (positive) m/z 579.3308 [M + Na]" (Calcd. for C33HasO7Na, 579.3298), see Fig.
S56A; NMR spectra, see Fig. SS6B—H; NMR data, see Table S56; 65 is identified as
6a,16f-diacetyloxy-3a-hydroxy-29-norprotosta-1,17(20)Z,24-trien-21-oic acid.

Compound 66: white powder; [a];, +41.2 (¢ 1.13, CH3OH); UV (CH30H) /max (log &) 205 nm
(4.07), 231 nm (4.12); IR (KBr) vmax 3444, 2977, 2936, 2873, 1734, 1674, 1439, 1375, 1250,
1025 cm™!; HRESIMS (positive) m/z 555.3330 [M + H]* (Calcd. for C33H4707, 555.3322), see
Fig. S57A; NMR spectra, see Fig. SS7B—-H; NMR data, see Table S57; 66 is identified as
6a,16f-diacetyloxy-29-norprotosta-1,17(20)Z,24-trien-3-one-3-one-21-oic acid.

Compound 67: white powder; [a],+27.6 (¢ 3.8, CH3OH); UV (CH30H) Amax (log &) 206 nm
(4.10); IR (KBr) vmax 3485, 2952, 2936, 2885, 1719, 1441, 1378, 1261, 1141, 1025 cm;
HRESIMS (positive) m/z 597.3405 [M + Na]" (Calcd. for C33Hs00sNa, 597.3403), see Fig.
S58A; NMR spectra, see Fig. SS8B-H; NMR data, see Table S58; 67 is identified as
6a,16f-diacetyloxy-3a,11a-dihydroxy-29-norprotosta-17(20)Z,24-dien-21-oic acid.



Compound 68: white powder; [a]y —92.9 (c 0.38, CH30H); UV (CH30H) Amax (log &) 204 nm
(4.02); IR (KBr) vmax 3482, 2958, 2935, 2883, 1719, 1440, 1376, 1230, 1144, 1066, 1023 cm™;
HRESIMS (positive) m/z 611.3179 [M + Na]" (Calcd. for C33HasO9oNa, 611.3196), see Fig.
S59A; NMR spectra, see Fig. SS9B-H; NMR data, see Table S59; 68 is identified as
6f,16f-diacetyloxy-3a,11a-dihydroxy-29-norprotosta-17(20)Z,24-dien-7-one-21-oic acid.
Compound 69: white powder; [a]; —58.0 (¢ 0.8, CH3OH); UV (CH30H) Amax (log ) 203 nm
(4.08); IR (KBr) vmax 3413, 2960, 2929, 2879, 1717, 1648, 1436, 1383, 1263, 1232, 1057,
1019 cm™!; HRESIMS (positive) m/z 609.3029 [M + Na]* (Calcd. for C33Hs09Na, 609.3040),
see Fig. S60A; NMR spectra, see Fig. S600B—H; NMR data, see Table S60; 69 is identified as
6f,16p-diacetyloxy-3a,11a-dihydroxy-29-norprotosta-1,17(20)Z,24-trien-7-one-21-oic acid.
Compound 81: white powder; [a]s +63.0 (c 4.3, CH30H); UV (CH30H) Amax (log &) 204 nm
(4.10); IR (KBr) vmax3451.0, 3023, 2959, 2933, 2870, 1717, 1648, 1591, 1443, 1374, 1261,
1029, 1006 cm'; HRESIMS (positive) m/z 521.3245 [M + Na]" (Calcd. for C31H4605Na,
521.3243), see Fig. S61A; NMR spectra, see Fig. S61B—H; NMR data, see Table S61; 81 is
identified as 16f-acetyloxy-3-hydroxy-29-norprotosta-1,17(20)Z,24-trien-21-oic acid.
Absolute configuration determination of 35, 38 and 40

As the relative configuration of C-1 of 35, 38 and 40 cannot be determined via ROESY
analysis, quantum chemical calculation of NMR shifts was employed. The flexible side chain
of fusidane-type antibiotics can lead to more conformations, which has less impact on NMR
shifts. Therefore, 35 was simplified as
(15%,45*,58* 6R*,7R* ,85%,95%,108* 1 1 R*,13R*,145*,165%)-35-A and
(1R*,48*,58* 6R*,TR*,85%,95*%,105*, 1 1 R*,13R*,145*,165%)-35-B (Fig. S63). The molecules
of 35-A and 35-B were converted into SIMILES codes before their initial 3D structure were
generated with CORINA version 3.4. Conformer databases were generated in CONFLEX
version 7.0 using the MMFF94s force-field, with an energy window for acceptable
conformers (ewindow) of 5 kcal/mol above the ground state, a maximum number of
conformations per molecule (maxconfs) of 100, and an RMSD cutoff (rmsd) of 0.5 A. Then
each conformer of the acceptable conformers was optimized with the HF/6-31G(d) method in
Gaussian09. Further optimization at the B3LYP/6-31G(d) level determined the dihedral
angles. The optimized conformers (Table S63) were used for '*C NMR shifts calculation,
which was performed with Gaussian09 (mPW1PW91/6-31+G(d,p)). The solvent effect was
taken into account by the polarizable-conductor calculation model (PCM, CD3OD as the

solvent). Computed chemical shifts were scaled empirically according to deorr. = Jcaled.x slope



+ intercept, where dealcd. is the calculated chemical shift, and slope and intercept are the slope
and intercept resulting from a regression calculation on a plot of dcaled. against dexpu.!. The
comparison was judged by R square (R?) analysis, mean absolute error (MAE) and DP4+
probability? (Table S68). Finally, the relative configuration of 35 was determined as
15*,45*,58* 6R*,TR*,85* 95%,105*, 11 R*,13R*,145%,165*, and the absolute configuration
was assigned as 15,4S5,55,6R,7R,85,95,105,11R,13R,145,16S. Likewise, the optimized
conformers (Table S64) were used for '*C NMR shifts calculation, which was performed with
Gaussian09 (mPW1PW91/6-311+G(d,p)) for 38. The absolute configuration of 38 was
assigned as 15,4S5,5S,7R,8S5,95,10S,11R,13R, 14S, 16S (Fig. S64, Tables S64 and S68). On the
basis of comparision of '*C chemical shifts between 38 and 40 (Table S66), the relative
configuration of 40 was determined, and the absolute configuration of 40 was assigned as
15,4S,58,7S,8S5,95,10S,11R,13R,14S,16S.

Absolute configuration determination of 6, 29, 30, 32, 34, 41-43, 63—65 and 69

For compounds 6, 29, 30, 32, 34, 41-43, 63-65 and 69, the relative configuration of C-3
cannot be determined via NOESY or coupling constants analysis. Therefore, we planned to
perform chemical derivatization to obtain analogues bearing 3a-OH/the C1-C2 double bond
and 3$-OH/the C1-C2 double bond. We added 7 (10.0 mg) to a stirred solution of NaBHa (5.0
mg) in Et2O (10 mL) in an ice and water bath. Then the mixture was stirred in the dark at
room temperature for 24 h. The solvent was removed under reduced pressure, and the residue
was further purified by semi-preparative HPLC with isocratic elution of 80% CH3CN—-H20 to
give 6 (0.5 mg) and 81 (4.1 mg). According to ROESY analysis, the relative configuration of
81 was determined as 3S5*4S5%55* 85%95*% 105* 13R*,145*,165*, and the absolute
configuration of 81 was assigned as 35,45,55,85,95,108,13R,14S5,16S. Therefore, the absolute
configuration of 6, the epimer of 81 at C-3, was assigned as 3R,4S5,55,85,95,10S,13R,14S,16S.
And based on the coupling constants (*Ji-3, n-4= 4.4 Hz for 30-OH, and *Ju3,n4 = 7.9 Hz for
3p-OH), we determined that 3-OH in compounds 29, 30, 32, 34, 41-43, 63—65 and 69 was
a-oriented (Table. S69). Additionally, we also performed quantum chemical calculation of
NMR shifts for 34 (CD30D as the solvent) and 42 (CDCI: as the solvent)!?, and the
optimized conformers (Tables S62 and S65) were used for *C NMR shifts calculation, which
was performed with Gaussian09 (mPW1PW91/6-31+G(d,p)). The results indicated that 3-OH
in 34 and 42 was indeed a-oriented (Figs. S62 and S65, Table S67).
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Figure S1 HPLC analysis of metabolites from A. oryzae transformants.

(A) A. oryzae NSARI; (B) A. oryzae harboring helA, helBl, helB2, helC, helB4 and helD2
(AOSO0); (C) AOSO harboring helE and fusBI1 (AOS1); (D) AOSO harboring helE and fusCI
(AOS2); (E) AOSO harboring helE and cepB4 (AOS3); (F) AOSO harboring fusB1I and cepB4
(AOS4); (G) AOSO harboring helB3 and fusB1 (AOSS5); (H) AOSO harboring he/B3 and fusC1
(AOSO6); (I) AOSO harboring helFE, fusBI and helB3 (AOS7); (J) AOSO harboring helE, fusB1
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and fusC1 (AOSS); (K) AOSO harboring &elFE, fusC1 and helB3 (AOS9); (L) AOSO harboring
helE, fusB1 and cepB4 (AOS10); (M) AOSO harboring helE, fusC1 and cepB4 (AOS11); (N)
AOSO harboring helE, cepB4 and cepD2 (AOS12); (O) AOSO harboring fusB1, cepB4 and
fusC1 (AOS13); (P) AOSO harboring fusB1, cepB4 and cepD2 (AOS14); (Q) AOSO harboring
helB3, fusB1 and fusCI1 (AOS15); (R)AOSO harboring helB3, fusBI and helD1 (AOS16); (S)
AOSO harboring helB3, fusCI and helD1 (AOS17); (T) AOSO harboring helE, fusBI1, helB3
and helD1 (AOS18); (U) AOSO harboring helE, fusB1, helB3 and fusC1 (AOS19); (V) AOSO
harboring helE, fusCI, helB3 and helD1 (AOS20); (W) AOSO harboring helE, fusBI, cepB4
and fusC1I (AOS21); (X) AOSO harboring helE, fusB1, cepB4 and cepD2 (AOS22); (Y) AOSO
harboring helE, cepB4, cepD2 and fusC1 (AOS23); (Z) AOSO harboring fusB1, fusC1, cepB4
and cepD2 (AOS24); (AA) AOSO harboring fusB1, fusC1, helB3 and helDI1 (AOS25). (AB)
AOSO harboring helE, fusB1, fusC1, helB3 and helDI1 (AOS26); (AC) AOSO harboring helE,
fusB1, fusC1, cepB4 and cepD2 (AOS27).
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Figure S2 Fusidane-type antibiotics produced via the stochastic combinational strategy.
New compounds are marked in red. And compounds 7, 8, 16, 27, 28, 53 and 54 were

identified by comparison with standards or mass spectrometry analysis.
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Figure S3 HRESIMS and NMR spectra of 5.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 400 MHz; (C) *C NMR
spectrum in CDCl3 at 100 MHz; (D) DEPT 135 spectrum in CDCl3 at 100 MHz; (E) 'H-'H
COSY spectrum in CDCls at 400 MHz; (F) HSQC spectrum in CDCl3 at 400 MHz; (G)
HMBC spectrum in CDCls at 400 MHz; (H) ROESY spectrum in CDCIl3 at 400 MHz.
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Figure S4 HRESIMS and NMR spectra of 6.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCI3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCIls at 600 MHz; (H) NOESY spectrum in CDCl3 at 600 MHz; (I) 'H
NMR spectrum of 6 obtained via chemical derivatization in CDCls at 600 MHz.
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Figure S5 HRESIMS and NMR spectra of 9.
(A) HRESIMS spectrum; (B) 'H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCI3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCls at 600 MHz; (H) NOESY spectrum in CDCls at 600 MHz.A
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Figure S6 HRESIMS and NMR spectra of 10.
(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCIs at 600 MHz; (H) NOESY spectrum in CDCl3 at 600 MHz.
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Figure S7 HRESIMS and NMR spectra of 11.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 400 MHz; (C) *C NMR
spectrum in CDCl3 at 100 MHz; (D) DEPT 135 spectrum in CDCl3 at 100 MHz; (E) 'H-'H
COSY spectrum in CDCls at 400 MHz; (F) HSQC spectrum in CDCI3 at 400 MHz; (G)
HMBC spectrum in CDCls at 400 MHz; (H) ROESY spectrum in CDCI3 at 400 MHz.
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Figure S8 HRESIMS and NMR spectra of 12.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 400 MHz; (C) 3C NMR
spectrum in CDCl3 at 100 MHz; (D) DEPT 135 spectrum in CDCl3 at 100 MHz; (E) 'H-'H
COSY spectrum in CDCls at 400 MHz; (F) HSQC spectrum in CDCl3 at 400 MHz; (G)
HMBC spectrum in CDCls at 400 MHz; (H) ROESY spectrum in CDCIl3 at 400 MHz.
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Figure S9 HRESIMS and NMR spectra of 13.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCls at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCIs at 600 MHz; (H) NOESY spectrum in CDCl3 at 600 MHz.
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Figure S10 HRESIMS and NMR spectra of 14.
(A) HRESIMS spectrum; (B) 'H NMR spectrum in CDCl3 at 400 MHz; (C) *C NMR
spectrum in CDCl3 at 100 MHz; (D) DEPT 135 spectrum in CDCl3 at 100 MHz; (E) 'H-'H
COSY spectrum in CDCls at 400 MHz; (F) HSQC spectrum in CDCl3 at 400 MHz; (G)
HMBC spectrum in CDCIs at 400 MHz; (H) ROESY spectrum in CDCls at 400 MHz.
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Figure S11 HRESIMS and NMR spectra of 15.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 400 MHz; (C) *C NMR
spectrum in CDCl3 at 100 MHz; (D) DEPT 135 spectrum in CDCl3 at 100 MHz; (E) 'H-'H
COSY spectrum in CDCls at 400 MHz; (F) HSQC spectrum in CDCIl3 at 400 MHz; (G)
HMBC spectrum in CDCI3 at 400 MHz; (H) ROESY spectrum in CDCl3 at 400 MHz.
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Figure S12 HRESIMS and NMR spectra of 17.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCI3 at 600 MHz; (H) ROESY spectrum in CDCl3 at 400 MHz.
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Figure S13 HRESIMS and NMR spectra of 18.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30D at 600 MHz; (C) '3C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) 'H-'H
COSY spectrum in CD30OD at 600 MHz; (F) HSQC spectrum in CD30OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) NOESY spectrum in CD30OD at 600 MHz.
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Figure S14 HRESIMS and NMR spectra of 19.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30D at 600 MHz; (C) *C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) 'H-'H
COSY spectrum in CD30OD at 600 MHz; (F) HSQC spectrum in CD30OD at 600 MHz; (G)

HMBC spectrum in CD30D at 600 MHz; (H) NOESY spectrum in CD30OD at 600 MHz.
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Figure S15 HRESIMS and NMR spectra of 20.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD3OD at 600 MHz; (C) '*C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) '"H-'H
COSY spectrum in CD30OD at 600 MHz; (F) HSQC spectrum in CD3OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) NOESY spectrum in CD3OD at 600 MHz.
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Figure S16 HRESIMS and NMR spectra of 21.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCIs at 600 MHz; (H) NOESY spectrum in CDCl3 at 600 MHz.
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Figure S17 HRESIMS and NMR spectra of 22.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 600 MHz; (C) 3C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 400 MHz; (F) HSQC spectrum in CDCI3 at 400 MHz; (G)
HMBC spectrum in CDCI3 at 400 MHz; (H) ROESY spectrum in CDCl3 at 400 MHz.
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Figure S18 HRESIMS and NMR spectra of 23.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CDCl3 at 400 MHz; (C) *C NMR
spectrum in CDCl3 at 100 MHz; (D) DEPT 135 spectrum in CDCl3 at 100 MHz; (E) 'H-'H
COSY spectrum in CDCls at 400 MHz; (F) HSQC spectrum in CDCl3 at 400 MHz; (G)
HMBC spectrum in CDCls at 400 MHz; (H) ROESY spectrum in CDCIl3 at 400 MHz.
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Figure S19 HRESIMS and NMR spectra of 24.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CDCl3 at 600 MHz; (C) '*C NMR
spectrum in CDCI3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCI3 at 600 MHz; (H) ROESY spectrum in CDCl3 at 600 MHz.
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Figure S20 HRESIMS and NMR spectra of 25.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCIs at 600 MHz; (H) NOESY spectrum in CDCl3 at 600 MHz.
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Figure S21 HRESIMS and NMR spectra of 26.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 400 MHz; (C) *C NMR
spectrum in CDCl3 at 100 MHz; (D) DEPT 135 spectrum in CDCl3 at 100 MHz; (E) 'H-'H
COSY spectrum in CDCls at 400 MHz; (F) HSQC spectrum in CDCIl3 at 400 MHz; (G)
HMBC spectrum in CDCl; at 400 MHz; (H) ROESY spectrum in CDCl; at 400 MHz.

82



1: TOF MS ES+
2.27e+005

235 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-500 H:0-1000 ©O:0-200 Na:0-1

Monoisotopic Mass, Even Electron lons
EB1-C1-8-3

2018091048 236 (1.900)

437.3061

tppm]

e Lo

83

100

I ‘
150

5 ]
E =
B 882g°EL
m g | 1767 L1 #
1882 L1 —=
& 8668°0 r paLel Tz
: ZLBG 0T
“E8 £9960 .= £56L7 bt
1860 = T Sv69'5Z /=
e 9200°L L 9961 LT
=] M 896€'82
SE8 o izesq £66.°82
5 T I el Lseros.
- FLLLL BEEE 2 620Z° 8
@ m Zi88°L — = 6921 pE
& mmwm”" H/r L 9:99°p
) - M TEITL 6LZ6 L
T st Eere | bme
o -+ G081 2701z | 6958 EY
i ..mmwm.m. . o & i Boeiied
- L 8588 6
g 60502 620949 —_
LPo07E F 09189~
Z6pL°Z
8 o ovziz ] I -
= i 0881°Z -] = 555
=2 zrozz 950071
2 5e1Z°Z L
m m = 5822
23 51287 L
— veeez | .
s m # sLpez | L
@ = v25e°Z |
e N et ]
2 2 -
- LE6EZ 560 [
=E8 6LEP'T | o
I[f " ] 122
o a8 5E6F'Z L
5 o =g 189%°Z
B 026+°Z | -
& ot 00 Cpoesz-il L T Beseg-
=) Z100°E F 600062, —
. = 8610°¢ -} )
= m 0598'¢ — s 8289 L1 ——
: e
] we e6L5°C o 'ZeL —
- L . T oy -
sfo T8 ES 1230 F I.L oo
] 2080'G .
Ize0e LGPLOPE—
- o me ovoL's F
o . B¢
& m_ W R \98L°G F 95ZL6rL —
P P6LG Wn
BZ08'S Z0PE 0=t
“Eg o &85 oLLE'E @
N o = £998'9 Fe
“ 9698'C
@ BE0Z'8 —— =g
2ES 2% w07z~
e g F PEOLOLL —
o Y. PEPZ RLL —
H m -+ ] mu.. -
=
THE:
-~
m L] " 1)_.__
o = : L
.m. ¥ = m m & 0097'L —



| ”.”

l

2

3

5

-]

7

\I|I\II|II\I|I\II|II\I|I\\I|II\I|II\I
4

7 6 5 4 3 2

F2 [ppm]

tppm]

L u MMML

F1 [ppm]

100 50

150

84

F2 [ppm]



g
5
P SRR N T R B § &
- EXT 9. e " : [
=/ TR e T T B mem ;_EE__
—— - : : H - FRIFIEE S e
=) - El - -
. a - -
o
e
] - - e b
3 - = m e L2
. - o a - . .
o
4 - — - ]
—~ - - %
O
T T T T T T T 7 T T T
7 [ 5 4 3 2 1 F2 [ppm]
[
‘ 11 A L
- - T
: : -
=]
. Co F
SR F o
e i .
: oo
ke Lt o
ﬁ e
: i
- vie A L
~ B A [
. . i
: . . o
R
= ' F ' F o
- A ]
. =~
—| a : : : :
o L e e e B e
7 [ 5 a 3 2 F2 [ppm]

Figure S22 HRESIMS and NMR spectra of 29.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCI3 at 600 MHz; (H) ROESY spectrum in CDCl3 at 600 MHz.
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Figure S23 HRESIMS and NMR spectra of 30.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCI3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCI3 at 600 MHz; (H) NOESY spectrum in CDCI3 at 600 MHz.
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Figure S24 HRESIMS and NMR spectra of 31.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 600 MHz; (C) 3C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCls at 600 MHz; (H) NOESY spectrum in CDCls at 600 MHz.
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Figure S25 HRESIMS and NMR spectra of 32.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 600 MHz; (C) 3C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCI3 at 600 MHz; (H) NOESY spectrum in CDCI3 at 600 MHz.
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Figure S26 HRESIMS and NMR spectra of 33.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCIs at 600 MHz; (H) NOESY spectrum in CDCl3 at 600 MHz.
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Figure S27 HRESIMS and NMR spectra of 34.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCls at 600 MHz; (H) ROESY spectrum in CDCIl3 at 600 MHz.
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Figure S28 HRESIMS and NMR spectra of 35.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30OD at 600 MHz; (C) '3C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30OD at 150 MHz; (E) 'H-'H
COSY spectrum in CD30OD at 600 MHz; (F) HSQC spectrum in CD3OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30OD at 600 MHz.
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Figure S29 HRESIMS and NMR spectra of 36.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30D at 600 MHz; (C) *C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) 'H-'H
COSY spectrum in CD30D at 600 MHz; (F) HSQC spectrum in CD30OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30OD at 600 MHz.
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Figure S30 HRESIMS and NMR spectra of 37.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30D at 600 MHz; (C) *C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) 'H-'H
COSY spectrum in CD30D at 600 MHz; (F) HSQC spectrum in CD30OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30OD at 600 MHz.
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Figure S31 HRESIMS and NMR spectra of 38.
(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30OD at 400 MHz; (C) *C NMR
spectrum in CD30D at 100 MHz; (D) DEPT 135 spectrum in CD30D at 100 MHz; (E) 'H-'H
COSY spectrum in CD30D at 400 MHz; (F) HSQC spectrum in CD3OD at 400 MHz; (G)
HMBC spectrum in CD30D at 400 MHz; (H) ROESY spectrum in CD30OD at 400 MHz.
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Figure S32 HRESIMS and NMR spectra of 39.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30D at 600 MHz; (C) *C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) 'H-'H
COSY spectrum in CD30D at 600 MHz; (F) HSQC spectrum in CD30OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30OD at 600 MHz.
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Figure S33 HRESIMS and NMR spectra of 40.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD3OD at 400 MHz; (C) '*C NMR
spectrum in CD30D at 100 MHz; (D) DEPT 135 spectrum in CD30D at 100 MHz; (E) '"H-'H
COSY spectrum in CD30D at 400 MHz; (F) HSQC spectrum in CD3OD at 400 MHz; (G)
HMBC spectrum in CD30D at 400 MHz; (H) ROESY spectrum in CD30OD at 400 MHz.
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Figure S34 HRESIMS and NMR spectra of 41.
(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30D at 400 MHz; (C) *C NMR

spectrum in CD30D at 100 MHz; (D) DEPT 135 spectrum in CD30D at 100 MHz; (E) 'H-'H
COSY spectrum in CD3OD at 400 MHz; (F) HSQC spectrum in CD3OD at 400 MHz; (G)
HMBC spectrum in CD30D at 400 MHz; (H) ROESY spectrum in CD30D at 400 MHz.

121



mfz

5.83e+004

-
570

1: TOF MS ES+
56H.2409

530.3468535 3040
510 520 530 540 550 560

500

FQG.M 27

4953103
rrreer

480 490

T
470

460

454.3029
[ﬂﬁ-"‘m 468.2924

1
453.2999
450

4362514

"

435.2890
430 440

200 Na: 0
L
420

417.2781

410

400

1000 O: 0

390

389.2827

380

243 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)
i}

Elements Used:
C:0-200 H:0

Monoisotopic Mass, Even Electron lons
EB4C1-B0-3

20190823036 229 (1.848)

UEIE U
Zr90°'L
pGLO'L -
69221
5052'L
czee|
e
spep L
g6t
ro9p'|

- e18rE ]
188¢°'1L |
soLe'L

°Ere’L

[ppm]
[ppm]

Z980'PL —, -
080841 ~\—
GELO'EL —
$BE9'0Z —=
526012~
S926'5Z — =
0689'9Z —
2620'22 -
197987 - -
50 5950'6Z -
| 5688'62 /-
3520 8080’16 \xm
el S
81BOE cerzer i
ssLzer i
3007 199 2t ) ;

ZL6b'er

159567

SLLzE 286128
BLIPES - -
96512 | 0iggie - ¢
6l19e'GL — 7

| BEIE%

=
0
o
4]

L]
[ e

— 0
[ K]
—o@
1r o

Ll L L. L
1 W T 1w

A

5

L

Tz

b

C31 H43 05
29 H44 05 Na
o
g
o
|

14. 18

0

Conf (%) Formula
0. 153 B5.82
o g
I 2
NG o~
| |
=
Lj
T T
3

[x]
3
;]
o

|

L

L’:J

Norm
1. 953

: Lo 1ostbzL —
11967 | : . 5221681 —

: : OPBZEEL —.
PEBE'Z : : £o§LEEL — ¢
Z8Y1'Z | : : F S60KasL ——

i-FI1
107. 8
106. 0
3
2
o~
|
T

no

e zeceopL —
=g
i :

DBE
10.5
7.5
23
i B
™
Ll

4

£B80°

]

1]
PPM
-1
3.4

[P

BBGE'E : : SLEOTLL —
: : SLESPLL —

-0.7

T
]
o
@
o0
o

|

T

020"

|
g
T

1
3
]
©
|
T
g

Mass mba
o
o
o
w0
L

000"

195. 3110

195. 3086
o m
-
8=
w0
L.

o
Lj
T

Cale.

vEaLe - : : 6L50'91Z —
T T T T T T T T T T T T T T T T T

B [931.]1 &1 o'l &0 oo C [e81.] oo8 009

Minimum:

Maximum:
495. 3103

Mass

122



0

T

J

|4

Lil)

e | O JL
Ll A |

[ppm]

200 150 100 50
j |
| I P | ol
FE
- oo
: : rg
: : . N
: : [ r
: N , r
e ; Cea
: Fe
R . C
a B Z. - [
: : Ca
4 C
I IR B TR Fo
'] i re
SRS SR AN S S S SN
6 5 4 3 2 F2 [ppm]
I O
[ n A ]
ss -
= * = =
W& =
T —— T 7 T — T T T 7 i
6 5 a 1 F2 [ppm]

123

F1 [ppm]

50



: g
N o
% Sl e X &
i § - o e o T
_—— & - . ™ o P =
—— : - - n" "‘ = o - o M a ¥ _8
— - - : = L]
RN - ) N -
: o
: e
— s & . PR Py
= - . - . - = ol a0 .
- - o N - o
. . - -2
— - . E]
(=1
— o
o™
O — @ - -
T T T — T T T T T T T T T T
G 5 4 3 2 1 F2 [ppm]

A

R

[ 5 4 3 2 F2 [ppm]
Figure S35 HRESIMS and NMR spectra of 42.
(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD3OD at 600 MHz; (C) '*C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) '"H-'H
COSY spectrum in CD3OD at 600 MHz; (F) HSQC spectrum in CD30OD at 600 MHz; (G)

HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30D at 600 MHz.
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Figure S36 HRESIMS and NMR spectra of 43.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30OD at 600 MHz; (C) '3C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30OD at 150 MHz; (E) 'H-'H
COSY spectrum in CD30OD at 600 MHz; (F) HSQC spectrum in CD3OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30OD at 600 MHz.
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Figure S37 HRESIMS and NMR spectra of 44.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CDCl3 at 600 MHz; (C) '*C NMR
spectrum in CDCI3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCI3 at 600 MHz; (H) NOESY spectrum in CDCI3 at 600 MHz.
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324 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)
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Figure S38 HRESIMS and NMR spectra of 45.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCIs at 600 MHz; (H) ROESY spectrum in CDCls at 600 MHz.
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Figure S39 HRESIMS and NMR spectra of 46.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCI3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCI3 at 600 MHz; (H) NOESY spectrum in CDCI3 at 600 MHz.
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Figure S40 HRESIMS and NMR spectra of 47.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30OD at 600 MHz; (C) *C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) 'H-'H
COSY spectrum in CD30OD at 600 MHz; (F) HSQC spectrum in CD30OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30OD at 600 MHz.
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Figure S41 HRESIMS and NMR spectra of 48.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCl; at 600 MHz; (H) ROESY spectrum in CDCl; at 600 MHz.
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Figure S42 HRESIMS and NMR spectra of 49.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD3OD at 600 MHz; (C) '*C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) '"H-'H
COSY spectrum in CD30OD at 600 MHz; (F) HSQC spectrum in CD3OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30D at 600 MHz.
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Figure S43 HRESIMS and NMR spectra of 50.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30OD at 400 MHz; (C) *C NMR
spectrum in CD30D at 100 MHz; (D) DEPT 135 spectrum in CD30D at 100 MHz; (E) 'H-'H
COSY spectrum in CD30D at 400 MHz; (F) HSQC spectrum in CD3OD at 400 MHz; (G)
HMBC spectrum in CD30D at 400 MHz; (H) ROESY spectrum in CD30OD at 400 MHz.

148



A

Monoisotopic Mass, Even Electron lons

353 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-500 H:0-1000 ©O:0-200 Na:0-1
43

20190107_48 202 (1.634)

100

2742740 4332750 451 2843

3111989
260 280 300 320 340 360 380 400 420 440 460

511.3065

1: TOF MS ES+
2.02e+005

5293174

611.3174627.2897  66B.3130

480 500 520 540 560 580 600 620 640 660 680 700

Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PP DBE i-FIT Norm Conf (%) Formula
611.3174 611, 3196 -2.2 -3.6 9.5 80,1 0.020 98,06 C33 H4B 09 Na
611. 3161 1.3 2.1 21.5  84.0 J3.942 1.9 C42 H43 04
o . . . .
2 | =0 N ook I o . %Iﬂ O W WD0S
[ B Bhr wrEe 8 25 BB 8n BBoak
1 T 285 &35 B S P S & BR 88EEE

© 0w 0w of < © © o i~ e - -
o~ :
o J

4 2o

i L

7 [
G w L Ev] 0 k- o -
o [y T men o o Ll [l R DNOoOLNODANOOONRONNIDF-ONLEOO
[} S i o o m [ g o O = O DNTTTFORONOWN W0 T N~
T [ S oo =3 Wiy @ ~eo Ot LR OO NOO—DO0OROND® O D
= o seo = N RN GROORORNRNR BN TS nNO
- - L wn ™mimn o~ o O m FOLYORR OO OO0 Y~ =0 M0
_ W 0 ROt A I AAALATARALAR YA
o
o

149



= -
* - N
o :
g |
] :
2 '
. \
.
27
A T T T T T T T T T T T T T T T
200 150 100 50 [ppm]
FE
F &
r &
i
L o
Lo
I
o
(s
.
i il : : : : : : : L
||||\|\||||||\||||||\||||||‘|\||||||\
7 6 5 4 3 2 F2 [ppm]
O
LY N A
: : PR | E
E N - L -
:. B ‘...‘%'g-‘ S 7&
3 IR o a A@zﬂm"’ L -
1 = Ay, LB g, L
Flo IR LS m@o ....... F L g
; - 3 L
- ! :
—A - - - . i
: [ o
: re
: [ =
: e
. _Q
N — <
. o~
O :
T T ] T T L T T T [ T T T T [ T T T T [ T T T T ] T

150

F2 [ppm]



g
o
= - P2 Lo T R =
. LTz - T
- - =T -+ P - L e
o -
- -— - g
: o
3 re
- .
= -
: 2
- - fw -8
-
o
o
. . w
T T T T 1 T T T T [ T T T T
3 2 1 F2 [ppm]

F1 [ppm]

2

3

5

]

7

II|IIII|IIII|IIII|I\\I|IIII|IIII|IIII
4

il

7T e 5 4 3 2  Fz[ppm

Figure S44 HRESIMS and NMR spectra of 51.

(A) HRESIMS spectrum; (B) '"H NMR spectrum in CDCl3 at 400 MHz; (C) *C NMR
spectrum in CDCl3 at 100 MHz; (D) DEPT 135 spectrum in CDCl3 at 100 MHz; (E) 'H-'H
COSY spectrum in CDCls at 400 MHz; (F) HSQC spectrum in CDCIl3 at 400 MHz; (G)
HMBC spectrum in CDCI3 at 400 MHz; (H) ROESY spectrum in CDCl3 at 400 MHz.
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Monoisotopic Mass, Even Electron lons

336 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)
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Figure S45 HRESIMS and NMR spectra of 52.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30OD at 400 MHz; (C) '3C NMR
spectrum in CD30D at 100 MHz; (D) DEPT 135 spectrum in CD3OD at 100 MHz; (E) 'H-'H
COSY spectrum in CD3OD at 400 MHz; (F) HSQC spectrum in CD3OD at 400 MHz; (G)
HMBC spectrum in CD30D at 400 MHz; (H) ROESY spectrum in CD30D at 600 MHz.
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Figure S46 HRESIMS and NMR spectra of 55.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30OD at 600 MHz; (C) *C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) 'H-'H
COSY spectrum in CD30OD at 600 MHz; (F) HSQC spectrum in CD30OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30OD at 600 MHz.
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Figure S47 HRESIMS and NMR spectra of 56.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD3OD at 600 MHz; (C) '*C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) '"H-'H
COSY spectrum in CD30OD at 600 MHz; (F) HSQC spectrum in CD3OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30D at 600 MHz.
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Figure S48 HRESIMS and NMR spectra of 57.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30D at 600 MHz; (C) '3*C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD3OD at 150 MHz; (E) 'H-'H
COSY spectrum in CD3OD at 600 MHz; (F) HSQC spectrum in CD3OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30D at 600 MHz.
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Monoisotopic Mass, Even Electron lons
339 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-500 H:0-1000 O:0-200 Na:0-1
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Figure S49 HRESIMS and NMR spectra of 58.
(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30OD at 400 MHz; (C) '3C NMR
spectrum in CD30D at 100 MHz; (D) DEPT 135 spectrum in CD3OD at 100 MHz; (E) 'H-'H
COSY spectrum in CD3OD at 400 MHz; (F) HSQC spectrum in CD30OD at 400 MHz; (G)
HMBC spectrum in CD30D at 400 MHz; (H) ROESY spectrum in CD30D at 400 MHz.
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A

Monoisotopic Mass, Even Electron lons

353 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-500 H:0-1000 ©:0-200 Na:0-1
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Figure S50 HRESIMS and NMR spectra of 59.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30D at 400 MHz; (C) '3C NMR
spectrum in CD30D at 100 MHz; (D) DEPT 135 spectrum in CD30D at 100 MHz; (E) 'H-'H
COSY spectrum in CD3OD at 400 MHz; (F) HSQC spectrum in CD3OD at 400 MHz; (G)
HMBC spectrum in CD30D at 400 MHz; (H) ROESY spectrum in CD30D at 400 MHz.
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336 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-500 H:0-1000 O:0-200 Na:0-1
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Figure S51 HRESIMS and NMR spectra of 60.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CDCl3 at 600 MHz; (C) *C NMR
spectrum in CDCl3 at 150 MHz; (D) DEPT 135 spectrum in CDCl3 at 150 MHz; (E) 'H-'H
COSY spectrum in CDCls at 600 MHz; (F) HSQC spectrum in CDCl3 at 600 MHz; (G)
HMBC spectrum in CDCls at 600 MHz; (H) ROESY spectrum in CDCIl3 at 600 MHz.
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315 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-500 H:0-1000 O:0-200 Na:0-1

Monoisotopic Mass, Even Electron lons
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Figure S52 HRESIMS and NMR spectra of 61.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CDCl3 at 400 MHz; (C) *C NMR
spectrum in CDCl3 at 100 MHz; (D) DEPT 135 spectrum in CDCl3 at 100 MHz; (E) 'H-'H
COSY spectrum in CDCls at 400 MHz; (F) HSQC spectrum in CDCl3 at 400 MHz; (G)
HMBC spectrum in CDCls at 400 MHz; (H) ROESY spectrum in CDCI3 at 400 MHz.
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310 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)

Elements Used:
C: 0-500 H:0-1000 ©O:0-200 Na:0-1
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Figure S53 HRESIMS and NMR spectra of 62.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30D at 600 MHz; (C) *C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) 'H-'H
COSY spectrum in CD30D at 600 MHz; (F) HSQC spectrum in CD30OD at 600 MHz; (G)

HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30OD at 600 MHz.
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Monoisotopic Mass, Even Electron lons

313 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)
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Figure S54 HRESIMS and NMR spectra of 63.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in pyridine-ds at 600 MHz; (C) '3C NMR
spectrum in pyridine-ds at 150 MHz; (D) DEPT 135 spectrum in pyridine-ds at 150 MHz; (E)
'"H-'H COSY spectrum in pyridine-ds at 600 MHz; (F) HSQC spectrum in pyridine-ds at 600
MHz; (G) HMBC spectrum in pyridine-ds at 600 MHz; (H) ROESY spectrum in pyridine-ds
at 600 MHz; (I) '"H NMR spectrum in CD30D at 400 MHz; (J) *C NMR spectrum in CD30D
at 100 MHz; (K) DEPT 135 spectrum in CD30D at 100 MHz.
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248 formulale) evaluated with 2 results within limits (up to 50 closest results for each mass)
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Figure S55 HRESIMS and NMR spectra of 64.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30OD at 600 MHz; (C) *C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) 'H-'H
COSY spectrum in CD30OD at 600 MHz; (F) HSQC spectrum in CD30OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30OD at 600 MHz.
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Figure S56 HRESIMS and NMR spectra of 65.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30OD at 600 MHz; (C) *C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) 'H-'H
COSY spectrum in CD30OD at 600 MHz; (F) HSQC spectrum in CD30OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30OD at 600 MHz.
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Figure S57 HRESIMS and NMR spectra of 66.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30D at 600 MHz; (C) *C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD30D at 150 MHz; (E) 'H-'H
COSY spectrum in CD30OD at 600 MHz; (F) HSQC spectrum in CD3OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30D at 600 MHz.
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Figure S58 HRESIMS and NMR spectra of 67.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in acetone-ds at 400 MHz; (C) '*C NMR
spectrum in acetone-ds at 100 MHz; (D) DEPT 135 spectrum in acetone-ds at 100 MHz; (E)
'"H-'H COSY spectrum in acetone-ds at 400 MHz; (F) HSQC spectrum in acetone-ds at 400
MHz; (G) HMBC spectrum in acetone-ds at 400 MHz; (H) ROESY spectrum in acetone-ds at

400 MHz.
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Elements Used:
C:0-500 H:0-1000 O:0-200 Na:0-1

56

Monoisotopic Mass, Even Electron lons

20190107_60 218

5293168

H -
m =
5 L
(=]
88 I
(=]
(o]
I FS
=
m (=]
&
[+7] [=]
P~ o
- w
o
& Eg
g ]
& Ew :
m al £8PL' L9
1 9 - S6PE L
m 5 m = PEZY'GL
L'e] - o= 29T8'6L
- i
2 FH S22
o WHH
[=] oy
8 Eg 288
2Eg E,
= £
HET g8
o =
oo
SES = :
m - mws 6208 V2L
o EF Zom -
ik £L66TEL —_
F . LeereeL —
o m — oo :
= T :
o™ = U] A
GES sol8'9PL —
m tpl=] w3y 8
e - HOZ
) m i Sgm seoie S
m toorg o B0EY [~
wWoET F 8950'LLL —_
a BLBFZLL ——
b3 - F aLLErLL
=] © .00 . :
. - CLO8'G —_ e
g W B8BTS zoams =~ 00007
] w B .
[=] .m%l
= k= L
- g4
o - s
& g
=] P i
& §§ 2 L 2890212
L] o B B B . . . .
[=] =R - T LI L LI LI L LI 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 17T
s ] E T T T T T I T T T T T T T
- =8 Iz m Iesild 008 009 oot 002 0 O el & ¥ [ z ! [

[ppm]

195




o

[*1e6]
L

100
1

el

200 150

6 5 4 3 2 F2 [ppm]

[ppm]

I

L

196

F2 [ppm]

F1 [ppm]

50



U ST PRV Y.Y TV

: £
(-9
: - . -q,___‘f:ﬁ- - o= = ‘%
: — e . - - b
- o - e e . R L
= - = R i T = Lo
P - - = == o
: (=1
: e
- - B
- - : - o
-2
- - B
o
e L8
- o~
=3 - il
T T T T T T T T T — T T
[ 5 a 3 2 1 F2 [ppm]
5 5 5 5 i - £
: : : [ &
: : : [ =
......... PR T : Lo
: [ T C
I AT -
......... ] [] : [ e
o B C
N i
......... g I : - o
: ]- : -
......... f : C o
et C
_________ 7 v
J : : : : : r
T 1T 17T | TTTT | T T 1T | LI | TTrTT | T T 1T ‘ T T 1T
6 5 4 3 2 F2 [ppm]

Figure S59 HRESIMS and NMR spectra of 68.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD3OD at 400 MHz; (C) '*C NMR
spectrum in CD30D at 100 MHz; (D) DEPT 135 spectrum in CD30D at 100 MHz; (E) 'H-'H
COSY spectrum in CD3OD at 400 MHz; (F) HSQC spectrum in CD30OD at 400 MHz; (G)
HMBC spectrum in CD30D at 400 MHz; (H) ROESY spectrum in CD30D at 400 MHz.
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Figure S60 HRESIMS and NMR spectra of 69.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CD30D at 600 MHz; (C) '3C NMR
spectrum in CD30D at 150 MHz; (D) DEPT 135 spectrum in CD3OD at 150 MHz; (E) 'H-'H
COSY spectrum in CD3OD at 600 MHz; (F) HSQC spectrum in CD30OD at 600 MHz; (G)
HMBC spectrum in CD30D at 600 MHz; (H) ROESY spectrum in CD30D at 600 MHz.
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Figure S61 HRESIMS and NMR spectra of 81.

(A) HRESIMS spectrum; (B) 'H NMR spectrum in CDCl; at 600 MHz; (C) '*C NMR spectrum in
CDCl; at 150 MHz; (D) DEPT 135 spectrum in CDCl; at 150 MHz; (E) '"H-"H COSY spectrum in
CDCl; at 600 MHz; (F) HSQC spectrum in CDCl; at 600 MHz; (G) HMBC spectrum in CDCl; at 600
MHz; (H) ROESY spectrum in CDCl; at 600 MHz.
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Figure S62 Linear correlation between calculated ?*C NMR chemical shift values of 34-A/34-B and

experimental values of 34.
Based on the R? values, the relative configuration of 34 is assigned as 3R*4S5* 55* 8S*,

S$*,108*,13R*,145*,165*.
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Figure S63 Linear correlation between calculated *C NMR chemical shift values of 35-A/35-B and
experimental values of 35.
Based on the R? values, the relative configuration of 35 is assigned as

1.5%*,45%,55%,6R*,7R*,85*,95%,108*,11R*,13R*,145*,165*.
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Figure S64 Linear correlation between calculated *C NMR chemical shift values of 38-A/38-B and

experimental values of 38.
Based on the R? values, the relative configuration of 38 is assigned as

15*,45*,55*,7R*,85%,95*%,105*, 1 1 R*,13R*,145*,165*.
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Figure S65 Linear correlation between calculated '*C NMR chemical shift values of 42-A/42-B and
experimental values of 42.
Based on the R? values, the relative configuration of 42 is assigned as

3R*,45%,55%,85%,95*, 10R*,13R*,145*,165*.
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Figure S66 HPLC analysis for spontaneous 1,4-addition of 37 in Tri-HCI bufter.
(A) 37 incubated in 1 mol/L Tris-HCI buffer (pH 8.0); (B) 37 incubated in 1 mol/L Tris-HCI
buffer (pH 7.0); (C) 37 incubated in 1 mol/L Tris-HCI buffer (pH 5.0); (D) Compound 37.
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Figure S67 Previously isolated fusidane-type antibiotics during the biosynthetic study of

helvolic acid, fusidic acid and cephalosporin P;.
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Figure S68 Comparison of anti-S. aureus 209P activity of fusidane-type antibiotics featured
with 3-keto and 34-OH.
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Figure S69 Comparison of anti-S. aureus 209P activity of fusidane-type antibiotics featured
with 3-keto and 3a-OH.
(A) For most fusidane-type antibiotics, 3a-OH has the positive effect on the activity; (B) For a

few fusidane-type antibiotics, 3a-OH has the negative effect on the activity.
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Figure S70 The effect of the C1/C2 double bond on anti-S. aureus 209P activity.
(A) For most fusidane-type antibiotics, the C1/C2 double bond has the negative effect; (B)
For a few fusidane-type antibiotics, the C1/C2 double bond has the positive effect.
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Figure S71 The detrimental effect of mono-oxidation at C6 or C7 on anti-S. aureus 209P

activity.
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MIC 16

Figure S72 The effect of dual-oxidation at C6 and C7 on anti-S. aureus 209P activity.
(A) For most fusidane-type antibiotics, the dual-oxidation at C6 and C7 has the negative
effect; (B) For a few fusidane-type antibiotics, the dual-oxidation at C6 and C7 has the

positive effect.
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Figure S73 The effect of Cl1a-hydroxylation on anti-S. aureus 209P activity.
(A) For a few fusidane-type antibiotics, C11a-hydroxylation has the positive effect; (B) For

most fusidane-type antibiotics, C11a-hydroxylation has the negative effect.
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Figure S74 The effect of acetylation of 6-OH on anti-S. aureus 209P activity.
(A) Acetylation of 64-OH has the negative effect; (B) Acetylation of 6a-OH has the positive
effect.
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Figure S75 Cla-hydroxylation has the negative effect on anti-S. aureus 209P activity.
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Figure S76 Analysis of the impurity peak in the feeding experiment using CO6 as the host.
(A) The HPLC profile of CO6 incubated with 37; (B) The positive mass spectrum of the

impurity peak labelled with asterisk; (C) The negative mass spectrum of the impurity peak

labelled with asterisk.
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Supporting Tables

Table S1 Eight post-tailoring genes from kel, fus and cep clusters.

Tailoring gene

Annotated enzyme function

helE
helB3
helD1
fusBI
fusC1
cepB4
cepC2
cepD2

3-Ketosteroid-A'-dehydrogenase
Cytochrome P450 monooxygenase
Acetyl transferase

Cytochrome P450 monooxygenase
Short chain dehydrogenase/reductase
Cytochrome P450 monooxygenase
Short chain dehydrogenase/reductase

Acetyl transferase
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Table S2 All gene combinations and the obtained products.

Gene combination Transformant Product

Two-gene combination

helE + fusB1 AOS1 5

helE + fusC1 AOS2 6,7,8

helE + cepB4 AOS3 7,9,10, 11

fusB1 + cepB4 AOS4 12,13, 14,15, 16
fusBI + helB3 AOSS 17,18, 19, 20, 21, 22
fusCI + helB3 AOS6 23,24, 25

Three-gene combination

helE + fusBl + helB3 AOS7 26, 27,28

helE + fusB1 + fusC1 AOS8 2,5,29

helE + fusC1 + helB3 AOS9 24, 25,27, 30, 31, 32, 33, 34
helE + fusBl + cepB4 AOS10 9, 11, 35, 36, 37, 38, 39, 40
helE + fusC1 + cepB4 AOSI1 9,11, 41, 42,43

helE + cepB4 + cepD?2 AOS12 7,11, 44, 45, 46

fusBI + cepB4 + fusCl1 AOS13 15, 47, 48, 49

fusBI + cepB4 + cepD2 AOS14 50, 51, 52, 53, 54

fusB1 + helB3 + fusCl AOS15 17, 23, 55, 56, 57

fusBI + helB3 + helD1 AOS16 18, 19, 21, 58, 59

SfusC1 + helB3 + helD1 AOS17 23,25, 60

Four-gene combination

helE + fusBI + helB3 + helD1 AOSI18 1, 26, 27, 61

helE + fusB1 + helB3 + fusCI AOS19 5, 26,27, 37, 38, 62
helE + fusC1 + helB3 + helD1 A0S20 24, 25, 27, 30, 31, 33, 63
helE + cepCl + fusBI + cepB4 AOS21 16,75

helE + fusBl + cepB4 + cepD2 AO0OS22 5,44,53

helE + fusC1 + cepB4 + cepD2 AOS23 64, 65, 66

fusB1 + fusC1 + cepB4 + cepD?2 AOS24 3,15, 46, 67

fusBI + fusCI + helB3 + helD1 AOS25 56, 68

Five-gene combination

helE+ fusBI + fusCI + helB3 + helD1 AO0S26 23, 60, 68, 69
helE+ fusBl1 + fusCl + cepB4 + cepD2 AOS27 5,9,29
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Table S3 NMR data for 5 ("H for 400 MHz and *C for 100 MHz in CDCls).

5

Position dc, type ou (Jin Hz) IH—'H COSY HMBC ROESY
1 160.4, CH 7.66, d (10.3) 2 3,5,9,10 11
2 126.6, CH 5.85,d (10.3) 1 4,10
3 202.2,C
4 43.4,CH 2.35 5,28 19
5 42.8, CH 241 4, 6a, 6b 4 28, 30
6 21.0, CH2 a: 1.76 5, 6b, 7a, 7b

b: 1.33 5, 6a, 7a, 7b
7 31.8, CH2 a: 1.77 6a, 6b, 7b

b: 1.24 6a, 6b, 7a

38.8,C

9 49.2, CH 1.70, br s 11 1, 10, 11, 19, 30 18,19
10 39.1,C
11 67.5,CH 4.50,brs 9, 12a, 12b 9,10,13 1,19
12 35.5, CHz a:2.37 11, 12b, 13 11, 14

b: 2.00 11, 12a, 13 13
13 44.0, CH 3.04,brd (11.5) 12a, 12b 12, 14,17, 18, 20 15a, 16, 30
14 48.7,C
15 39.1, CHz a:2.17 15b, 16 14,18 13

b: 1.33 15a, 16 13, 14, 16, 17
16 74.3, CH 5.89, brd (8.5) 15a, 15b 14,17, 20, 16-COCH3 13
17 150.3,C
18 17.8, CHs 0.94, s 8,13,14,15 9
19 26.7, CHs 1.21,s 1,5,9,10 4,9,11
20 130.0,C
21 174.5,C
22 28.8, CHz 2.45 23a, 23b 17,20, 21,23, 24 24
23 28.3, CHz a:2.17 22,23b, 24 24,25

b: 2.08 22,23a,24 24,25
24 122.8, CH 5.09, br t (7.0) 23a, 23b, 26, 27 22,23,26,27 22,26
25 132.8,C
26 25.7, CHs 1.67,brs 24 24,25,27 24
27 17.8, CHs 1.59,brs 24 24,25, 26
28 12.5, CHs 1.12,d (6.6) 4 3,4,5 5
30 23.5, CH3 1.28,s 7,8,9, 14 5,13
16-COCH3 170.5,C
16-COCH3 20.5, CH3 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S4 NMR data for 6 ("H for 600 MHz and *C for 150 MHz in CDCls).

6

Position dc, type ou (Jin Hz)? 'H—'H COSY HMBC NOESY o (J in Hz)®
1 141.1,CH  6.15,d (9.8) 2 3,5,9,10 11a, 19 6.15,d (10.0)
2 126.9,CH  5.61,brd (9.8) 1,3 3,4, 10 5.62,dd (10.0, 4.3)
3 68.8, CH 3.94,brs 2,4 1,2,5 28 3.94,t(4.4)
4 33.1, CH 1.95 3,5,28 5,10, 28 19 1.97
5 38.3, CH 1.83, brt (11.9) 4, 6a, 6b 1,3,4,10,19 28,30 1.83,td (11.6, 1.9)
6 19.1,CH2  a:1.60 5, 6b, 7a, 7b 5,10 28 a: 1.61

b: 1.11 5, 6a, 7a, Tb 4,5,7,10 b: 1.12
7 335,CH,  a: 191 6a, 6b, 7b 5,6, 14,30 a: 1.92

b: 1.24 6a, 6b, 7a 6,8,9,30 b: 1.25

38.6,C

9 44.2, CH 1.55,brd (13.3) 11a, 11b 1,10, 11, 19, 30 18,19 1.56,dd (12.9, 3.1)
10 38.3,C
11 248,CH>  a:1.72 9, 11b, 12a, 12b 10 1,19 a: 1.73

b: 1.35 9, 11a, 12a, 12b 9 30 b: 1.36
12 26.2,CH> a:2.28,brd(11.1) 1la, 11b, 12b,13 9,14 a:2.29

b: 1.68 11a, 11b, 122,13 11, 13 b: 1.69
13 49.0, CH 2.54 12a, 12b 12, 14,17, 18 30 2.55
14 48.5,C
15 39.2,CH, a:2.04 15b, 16 8,14, 18 a: 2.05

b: 1.30 15a, 16 13, 14, 16, 17, 18 b: 1.30
16 74.2, CH 5.84,br d (7.6) 15a, 15b 14, 17, 20, 16-COCH;3 5.84,brd (8.3)
17 150.4,C
18 183,CHs  0.94,s 8,13,14,15 9 0.95, s
19 26.2,CHs 0.9%4,s 1,5,9,10 1,4,9,11a 0.95,s
20 129.6, C
21 173.8,C
22 28.6,CH>  a:2.51 22b, 23a, 23b 17,20, 21, 23,24 24 a:2.53

b:2.43 22a,23a, 23b 17, 20, 21, 23, 24 24 b: 2.44
23 283,CH> a:2.12 22a,22b,23b,24 20,22, 24,25 a:2.13

b: 2.06 22a,22b,23a,24 20,22, 24,25 b: 2.07
24 123.0,CH  5.09,brs 23a, 23b, 26,27 23,26, 27 22a,22b,26  5.11,t(7.1)
25 132.6,C
26 25.7,CHs  1.68,brs 24 24,25,27 24 1.68,brs
27 17.7, CHs 1.59,brs 24 24,25, 26 1.61, brs
28 142,CHs  0.98,d (6.0) 4 3,4,5 3,5, 6a 0.98, d (6.8)
30 21.7,CHs  1.01,s 7,8,9,14 5,13, 11b 1.02, s
16-COCHs  170.6, C
16-COCHs  20.6,CH;  1.96,s 16-COCH3 1.98,s

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.

The 'H NMR data of 6 obtained via chemical derivatization were measured at low concentrations of the compound in CDCls.
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Table S5 NMR data for 9 ("H for 600 MHz and *C for 150 MHz in CDCl3).

9

Position dc, type ou (J in Hz)* IH—'H COSY HMBC NOESY
1 157.4, CH 7.28,d (10.1) 2 3,5,9,10,19 11a, 11b
2 127.9, CH 5.85,d (10.1) 1 4,10
3 203.2,C
4 42.5,CH 2.73,dq (12.0, 6.7) 5,28 3,5,6,10,28 6,19
5 49.2, CH 1.96 4,6 1,4,6,7,10,19, 28 7,28, 30
6 74.2, CH 3.71,dd (11.1, 8.2) 5,7 5,7, 10 4,19
7 87.1, CH 3.51,d(8.2) 6 5,6,8,9,30 5
8 45.1,C
9 42.7, CH 1.95 11a, 11b 8,10, 11, 30 18
10 40.3,C
11 24.5, CHa a: 1.71 9, 11b, 12a, 12b 1

b: 1.54qd (13.3,4.1) 9, 11a, 12a, 12b 1,13
12 25.8, CH2 a:2.34 11a, 11b, 12b, 13 11

b: 1.80 l1a, 11b, 122,13 13, 14,17
13 50.7, CH 2.60, br d (10.9) 12a, 12b 14,17, 18, 20 11b, 16, 30
14 47.7,C
15 40.9, CHz a:2.20,dd (14.2, 8.5) 15b, 16 8,14, 18 30

b: 1.81 15a, 16 13, 14,16, 17, 18
16 74.2, CH 5.89,brd (8.5) 15a, 15b 14,17, 20, 16-COCHs 13, 30
17 148.8, C
18 20.8, CHs 1.22,s 8,13, 14,15
19 27.5, CHs 1.23,s 1,5,9,10 4,6
20 1304, C
21 173.8,C
2 28.6, CHa a:2.51 22b, 23a, 23b 17, 20, 21, 23, 24 24

b: 2.44 22a, 23a, 23b 17, 20, 21, 23, 24 24
23 28.3, CH2 a:2.13 22a, 22b, 23b, 24 20,22, 24,25

b: 2.07 22a,22b,23a,24 20,22, 24,25
24 122.9, CH 5.10,br t (7.4) 23a, 23b, 26, 27 23, 26,27 22a, 22b, 26
25 132.7,C
26 25.7, CHs 1.68,brs 24 24, 25,27 24
27 17.7, CHs 1.60, br s 24 24, 25,26
28 17.3, CHs 1.42,d (6.9) 4 3,4,5 5
30 21.4, CHs 1.10, s 7,8,9, 14 5,13, 15a, 16
16-COCH3 171.0,C
16-COCH3 20.7, CHs 1.98,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S6 NMR data for 10 ("H for 600 MHz and '*C for 150 MHz in CDCls).

10

Position dc, type ou (J in Hz)? 'H-'H COSY HMBC NOESY
1 157.6,CH 7.27,d(10.3) 2 3,5,9,10
2 127.7,CH  5.86,d (10.3) 1 4,10
3 203.1,C
4 43.0, CH 2.70,dq (11.9, 6.9) 5,28 3,5,6,10,28 19
5 51.7, CH 2.16,t(11.6) 4,6 1,3,4,6,7,10,19,28 30
6 69.1, CH 391, ddd (10.7, 8.2, 5,7a,7b 5,7,10 9,19

6.7)
7 45.6,CH>  a:2.32,dd (13.8,6.7) 6, 7b 5,6,8,9, 14, 30 18

b: 1.17 6, 7a 6, 30

39.2,C

9 44.0, CH 1.65, dd (12.7, 2.8) 11a, 11b 1, 8,10, 11, 19, 30 6, 18
10 39.8,C
11 24.6,CH2 a:1.74 9, 11b, 12a, 12b 8,9

b: 1.46 9, 11a, 12a, 12b 8,9,12,13
12 26.0,CH2 a:2.36 11a, 11b, 12b, 13

b: 1.72 11a, 11b, 12a, 13 11,13 18
13 48.7, CH 2.57,brd (11.6) 12a, 12b 12, 14,17, 18, 20 16, 30
14 482,C
15 39.1,CH,  a:2.06 15b, 16 8, 14, 18 30

b: 1.35,brd (14.2) 15a, 16 13,16, 17,18 18
16 73.9,CH  5.87,brd (8.2) 15a, 15b 14,17,20, 16-COCH; 13
17 149.7, C
18 18.3,CHs 1.01,s 8,13, 14, 15 7a,9, 12b, 15b
19 273,CHs 1.18,s 1,5,9,10 4,6
20 129.9, C
21 172.9,C
2 28.6,CH>  a:2.51 22b, 23a, 23b 17,20, 21, 23, 24 24

b: 245 22a, 23a, 23b 17, 20, 21, 23, 24 24
23 283,CH,  a:2.14 22a,22b,23b,24 20,22, 24,25

b: 2.08 22a,22b, 23a, 24 20, 22, 24,25
24 122.8,CH 5.10, brt (6.9) 23a, 23b, 26, 27 23,26,27 22a, 22b, 26
25 132.8, C
26 25.7,CHs  1.68,brs 24 24, 25,27 24
27 17.7,CHs  1.60, brs 24 24, 25,26
28 17.0,CHs  1.43,d(6.9) 4 3,4,5
30 21.0,CHs  1.10,s 7,8,9, 14 5,13, 15a
16-COCH3 170.5, C
16-COCH3 20.6,CHs  1.98,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S7 NMR data for 11 (‘H for 400 MHz and '*C for 100 MHz in CDCl3).

11

Position dc, type dn (J in Hz)* 'H-'H COSY HMBC ROESY
1 159.2,CH  7.29,d(10.2) 2 3,5, 10 11a, 11b
2 127.6,CH  5.81,d(10.2) 1 4,10
3 202.4,C
4 424,CH 244 5,28 19
5 445,CH 193 4, 6a, 6b 1,4,6,7,10,19 28, 30
6 329,CH,  a:1.98 5,6b,7

b: 1.39 5, 6a,7 7
7 79.7,CH  3.86,dd (8.7, 6.9) 6a, 6b 6,9, 30 30

45.0,C

9 43.0,CH  2.03 11a, 11b 8,10, 19, 30 18, 19
10 39.0,C
11 248,CH» a: 182 9, 11b, 12a, 12b 8,13 1

b: 1.51, qd (14.4, 4.0) 9, 11a, 12a, 12b 1
12 25.8,CH,  a:2.33 l1a, 11b, 12b,13 14

b: 1.80 11a, 11b, 122,13 13
13 50.8,CH  2.58,brd(10.4) 12a, 12b 12, 14, 17, 18, 20 16, 30
14 48.0,C
15 40.7,CH>  a:2.18,dd (14.4,8.8) 15b, 16 14, 18 30

b: 1.73, brd (14.4) 152, 16 13, 14,16, 17, 18
16 743,CH  5.86,brd (8.4) 15a, 15b 14, 17,20, 16-COCH; 13
17 149.1,C
18 212,CH; 1215 8,13, 14,15
19 25.7,CHs  1.22,s 1,5,9,10 4,9
20 130.4,C
21 174.5,C
22 28.6,CH,  2.46 23 17,20, 21, 23, 24 24
23 282,CH;  2.09 22,24 22,24,25
24 122.9,CH  5.09, brt(7.1) 23,26,27 23,26,27 22,26
25 132.6,C
26 25.7,CHs  1.67,brs 24 24,25,27 24
27 17.7,CHs  1.59,brs 24 24,25, 26
28 12.9,CHs  1.13,d (6.7) 4 3,4,5 5
30 212,CH;  0.98,s 7,8,9, 14 5,7,13,15a
16-COCH;  170.8,C
16-COCHs  20.6,CH;  1.95,s 16-COCH3

2The indiscernible signals due to overlap or the complex multiplicity are reported without designating multiplicity.
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Table S8 NMR data for 12 ("H for 400 MHz and '*C for 100 MHz in CDCl3).

12

Position dc, type ou (J in Hz)? IH—'H COSY HMBC ROESY
1 33.8,CH>  a:2.58 1b, 2a, 2b 19 30

b: 1.80 la, 2a, 2b 5,10, 19
2 34.9, CH: a: 2.58 la, 1b, 2b

b: 2.36 la, 1b, 2a 3
3 217.8,C
4 45.1, CH 2.50 5,28 6,19
5 48.9, CH 1.87,1(10.6) 4,6 6,7, 19 7,28, 30
6 73.9, CH 3.53,dd (10.4, 8.3) 5,7 7 4,9,19
7 87.3, CH 3.48,d (8.2) 6 6,30 5,30
8 46.4,C
9 462,CH  1.78 11 1,5,8, 10, 19, 30 6, 18,19
10 385,C
11 67.8, CH 4.36,brs 9, 12a, 12b 8,9,13 19
12 36.3,CH2  a:2.28 11, 12b, 13 14 22

b: 1.99 11, 12a, 13 18
13 46.3, CH 3.06, brd (12.7) 12a, 12b 12, 14,17, 20 16, 30
14 48.3,C
15 40.8,CH> a:23l 15b, 16 14 30

b: 1.79 15a, 16 8 18
16 74.5, CH 5.91,brd (8.3) 15a, 15b 14,17, 20, 16-COCHs 13
17 149.9,C
18 20.4,CHs  1.17,s 8, 13,14, 15 9, 12b, 15b
19 238,CHs  1.02,s 1,5,9,10 4,6,9,11
20 130.2,C
21 173.8,C
22 28.8,CH> 245 23a,23b 17, 20, 21, 23, 24, 12a, 24
23 283,CH. a:2.14 22, 23b, 24

b: 2.08 22,23a,24
24 122.9,CH  5.09, brt (6.9) 23a, 23b, 26,27 26,27 22,26
25 132.7,C
26 25.7, CHs 1.67,brs 24 24, 25,27 24
27 17.8,CHs  1.59,brs 24 24, 25,26
28 18.8,CH;  1.31,d(6.9) 4 3,4,5 5
30 258,CHs  145,s 7,8,9,14 la, 5,7, 13, 15a
16-COCHs 171.1,C
16-COCH;  20.7,CH;  1.97,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S9 NMR data for 13 ("H for 600 MHz and '*C for 150 MHz in CDCls).

13

Position dc, type ou (Jin Hz)? 'H-'H COSY HMBC NOESY
1 34.8, CHa a: 1.97 1b, 2a, 2b 2,10, 19

b: 1.77 la, 2a, 2b 2,3,5,10
2 31.6, CH2 a: 1.91 la, 1b, 2b, 3 3

b: 1.66 la, 1b, 2a, 3 1,3
3 76.6, CH 3.13,td (10.8, 4.9) 2a, 2b, 4 2,4,5,28 28
4 39.1,CH 1.48 3,5,28 3,5 19
5 42.6, CH 1.41,td (11.8, 4.0) 4, 6a, 6b 3,4,6,7,10, 19 7,28, 30
6 33.8, CH2 a: 2.03 5, 6b, 7 5,7,8,10 19

b: 1.16 5, 6a,7 7
7 79.0, CH 3.73,t(6.2) 6a, 6b 5,6,8,9, 14, 30 5,30

45.2,C

9 46.5, CH 1.92, brs 11 1,7,8,10, 11, 14, 19, 30 18, 19
10 36.8,C
11 68.6, CH 4.40, br s 9, 12a, 12b 8,13 19
12 35.9, CH2 a:2.29 11, 12b, 13 11

b: 1.96 11, 12a, 13
13 46.4, CH 3.06, br d (11.6) 12a, 12b 12, 14,17, 18, 20 16, 30
14 48.6, C
15 40.3, CH2 a: 2.26 15b, 16 8,14, 18 30

b: 1.62,brd (144) 153,16 13, 14,16, 17, 18 18
16 74.4, CH 5.91,brd (8.4) 15a, 15b 13, 14, 17, 20, 16-COCHj3 13
17 150.5, C
18 21.3, CHs 1.17,s 8, 13,14, 15 9, 15b
19 22.9, CHs 1.15,s 1,5,9,10 4,6a,9, 11
20 130.0, C
21 173.8, C
22 28.8, CH2 2.46 23a,23b 17, 20, 21, 23, 24 24
23 28.3, CHa a:2.16 22,23b, 24 20,22, 24,25

b: 2.06 22, 23a, 24 20,22, 24, 25
24 123.0, CH 5.10, brt (6.6) 23a,23b, 26,27  23,26,27 22,26
25 132.7,C
26 25.7, CHs 1.67,brs 24 24, 25,27 24
27 17.8, CHs 1.60, br s 24 24, 25,26
28 15.4, CHs 0.96, d (6.1) 4 3,4,5 3,5
30 23.9, CHs 1.30, s 7,8,9, 14 5,7,13, 15a
16-COCH3 170.7, C
16-COCH3 20.6, CHs 1.97,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S10 NMR data for 14 ('H for 400 MHz and '*C for 100 MHz in CDCl3).

14

Position dc, type dn (J in Hz)? 'H-'HCOSY HMBC ROESY
1 34.4,CH,  a:2.58 1b, 2a, 2b 5,30

b: 1.89 la, 2a, 2b 3,5 19
2 36.1,CH:  a:2.53 la, 1b, 2b 1,3

b: 2.41 la, 1b, 2a 1,3 19
3 215.9,C
4 46.0,CH  2.49 5,28 6,19
5 51.1,CH  2.10 4,6 4,6,10, 19 la, 30
6 69.7,CH  3.79 5,7a, 7b 4,9,19,28
7 447,CH>  a:2.15 6, 7b 9, 14 9,18

b: 1.20,dd (14.0,5.5)  6,7a
8 39.9,C
9 484,CH  1.56,brs 11 1,8, 10, 11, 19, 30 6, 7a, 12b, 18, 19
10 37.4,C
1 67.6,CH 437, brs 9, 12a, 12b 8,13 19
12 36.2,CH>  a:2.30,brd (13.2) 11, 12b, 13 14

b: 1.90 11, 12a, 13 9,18
13 438,CH  3.06,brd(11.4) 12a, 12b 12, 14,17, 18, 20 15a, 16, 30
14 48.4,C
15 39.0,CH:  a:2.20 15b, 16 18 13

b: 1.36, brd (14.5) 15a, 16 16 18
16 742,CH  5.93,brd(8.2) 15a, 15b 14, 17,20, 16-COCHs 13
17 150.1,C
18 17.9,CHs  0.95,s 8,13, 14,15 7a, 9, 12b, 15b
19 24.8,CH;  1.05,s 1,5,9, 10 1b, 2b, 4, 6,9, 11
20 1302, C
21 173.9, C
22 28.8,CH, 245 23 17,20, 21, 23, 24 24
23 283,CH>  2.11 22,24 24
24 122.9,CH  5.09, brt (6.5) 23,26,27 26,27 22,26
25 132.7,C
26 25.7,CHs  1.67,brs 24 24,25,27 24
27 17.8,CHs  1.59,brs 24 24,25, 26
28 16.9,CHs  1.29,d (6.6) 4 3,4,5 6
30 242,CHs  141,s 7,8,9, 14 la, 5, 13
16-COCHs  170.7,C
16-COCH;  20.6,CH;  1.97,s 16-COCH;

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S11 NMR data for 15 (‘H for 400 MHz and '*C for 100 MHz in CDCl3).

15
Position dc, type ou (Jin Hz)* 'H—H COSY HMBC ROESY
1 35.7, CHz a: 2.39 1b, 2
b: 1.99 la, 2
2 38.0, CH2 2.46 la, b 3 19
3 213.5,C
4 45.6, CH 2.35 5,28 2 19
5 44.5,CH 1.82,td (11.8, 4.0) 4, 6a, 6b 7,28, 30
6 34.5, CH2 a: 1.99 5, 6b, 7
b: 1.29 5,6a,7
7 78.9, CH 3.76,t(6.5) 6a, 6b 5,8, 30 5,30
454,C
9 46.4, CH 2.01,brs 11 1,7,8,10, 11, 12, 14, 19, 30 18,19
10 36.8,C
11 68.4, CH 4.44,brs 9, 12a, 12b 8,13 19
12 36.2, CH2 a:2.29 11, 12b, 13 9,11, 13, 14
b: 1.99 11, 12a, 13
13 46.3, CH 3.07,brd (11.3) 12a, 12b 12, 14,17, 18, 20 16, 30
14 48.5,C
15 40.3, CH2 a:2.28 15b, 16 13,14, 18
b: 1.65 15a, 16 13,14, 16, 17, 18
16 74.4, CH 591, brd (8.4) 15a, 15b 14, 17, 20, 16-COCH3 13
17 150.2,C
18 21.1, CHs 1.19, s 8,13, 14,15 9
19 22.3,CHs 1.29,s 1,5,9,10 2,4,9,11
20 1304, C
21 174.3, C
22 28.7, CHz 2.45 23 17,20, 21, 23, 24 24
23 28.3, CH2 2.11 22,24 24,25
24 123.0,CH  5.09, brt(7.0) 23, 26,27 26,27 22,26
25 132.7,C
26 25.7, CHs 1.67,brs 24 24,25,27 24
27 17.8, CHs 1.59,brs 24 24, 25,26
28 12.3, CHs 1.01, d (6.6) 4 3,4,5 5
30 24.0, CHs 1.29,s 7,8,9, 14 5,7,13
16-COCH3 170.8, C
16-COCH3 20.6, CHs 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S12 NMR data for 17 ("H for 600 MHz and '*C for 150 MHz in CDCl3).

17

Position dc, type on (J in Hz)? 'H—'H COSY HMBC ROESY?
1 35.5, CHz a: 1.97 1b, 2a, 2b 2,3,19 3

b: 1.74 1a, 2a, 2b 2,3,5 1
2 31.6, CHz a: 1.95 la, 1b, 2b, 3 1

b: 1.72 la, 1b, 2a, 3 1,3,4
3 76.7, CH 3.19,td (10.9, 5.3) 2a, 2b, 4 2,4,28 la, 5, 28
4 35.3,CH 2.01 3,5,28 3,5,28 19
5 46.0, CH 1.65, br d (10.6) 4,6 1,3,4,19 3
6 72.8, CH 4.03,d (2.5) 5 5,7,8, 10 28
7 215.9,C
8 52.8,C
9 46.1, CH 2.30,brs 11 7,8,10, 11,19, 30 18,19
10 36.2,C
11 68.1, CH 4.49,brs 9, 12a, 12b 8,13 1b, 19
12 35.8, CHz a:2.32 11, 12b, 13 11

b: 1.96 11, 12a, 13
13 44.4, CH 3.09, brd (11.5) 12a, 12b 12, 14,17, 18, 20 16, 30
14 46.8,C
15 40.4, CH2 a:2.31 15b, 16 18

b: 1.91 15a, 16 13, 14,16, 17,18
16 73.9, CH 5.91,brd (8.5) 15a, 15b 13, 14,17, 20, 16-COCH3 13
17 148.7, C
18 18.0, CH3 0.96, s 8,13,14,15 9
19 25.1, CHs 1.28,s 1,5,9,10 4,9, 11
20 130.0, C
21 173.2,C
2 287,CH, 246 23a, 23b 17,20, 21, 23, 24 24
23 28.3, CH2 a:2.14 22,23b, 24 20, 22, 24, 25

b: 2.07 22,23a,24 20,22, 24,25
24 1229,CH  5.10,brt(7.2) 23a, 23b, 26, 27 23,26,27 22,26
25 132.8,C
26 25.7, CHs 1.67,brs 24 24,25,27 24
27 17.8, CHs 1.60, br s 24 24,25, 26
28 15.1, CHs 1.08,d (6.3) 4 3,4,5 3,6
30 215,CHs  147,s 7,8,9, 14 13
16-COCH3 170.6, C
16-COCH3 20.6, CH3 1.98, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.

YThe data is recorded at 400 MHz.
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Table S13 NMR data for 18 ('H for 600 MHz and '*C for 150 MHz in CD30D).

18
Position Jc, type ou (Jin Hz)? IH—'H cosy HMBC NOESY
1 34.7, CH2 a:2.11 1b, 2a, 2b 2,3,10, 19 3,11
b: 1.71, dt (13.5, 3.6) la, 2a, 2b 3 11, 19
2 32.3, CHz a: 1.77 la, 1b, 2b, 3 1
b: 1.55 la, 1b, 2a, 3 10
3 76.9, CH 3.00 2a,2b, 4 2,4,28 la, 5,28
4 42.0,CH 1.29 3,5,28 3,5 19
5 438,CH 185 4, 6a, 6b 3,4,6,10, 19 3,28, 30
6 35.1, CHz a: 1.67 5, 6b, 7 7,8
b: 1.59 5,6a,7
7 71.4, CH 3.87,t(8.3) 6a, 6b 6,8,9, 14,30 9,18
46.2,C
9 51.4,CH 1.51,d (1.4) 11 7,8, 10,11, 14, 19, 30 7,18, 19
10 37.1,C
11 68.5, CH 4.31,brs 9, 12a, 12b 8,13 la, 1b, 19
12 37.3,CH;  a:2.29 11, 12b, 13 11, 14
b: 1.84 11, 12a, 13 13 18
13 45.3,CH 3.02 12a, 12b 11,12, 14,17, 18,20 16, 30
14 49.2,C
15 43.0, CH2 a:2.25 15b, 16 8,14, 18 30
b: 1.57 15a, 16 13, 14, 16, 17, 18
16 76.0, CH 5.75,br d (8.7) 15a, 15b 13, 14, 15, 17, 20, 16-COCHj3 13
17 147.8,C
18 16.7, CHs 0.99, s 8,13, 14,15 7,9,12b
19 25.7, CHs 0.99, s 1,5,9,10 1b,4,9, 11
20 132.0,C
21 174.6,C
22 29.8, CH2 a:2.55 22b, 23 17,20, 21, 23, 24 24
b:2.35 22a,23 17,20, 21, 23, 24 24
23 29.4, CHz 2.09 22a, 22b, 24 20, 22, 24, 25
24 1244,CH  5.13,brt(7.3) 23,26, 27 23, 26,27 22a,22b, 26
25 133.3,C
26 25.9, CHs 1.66, br s 24 24, 25,27 24
27 17.9, CHs 1.60, br s 24 24, 25,26
28 15.8,CHs  0.95,d(6.3) 4 3,4,5 3,5
30 15.0, CHs 1.26, s 7,8,9, 14 5,13, 15a
16-COCH3 172.6, C
16-COCH;  20.7, CHs 1.95,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S14 NMR data for 19 ('H for 600 MHz and '*C for 150 MHz in CD30D).

19
Position dc, type dn (J in Hz)* 'H-'HCOSY HMBC NOESY
1 355,CH2  1.90 2a, 2b 2,3,5,10, 19
2 32.7,CH:  a: 1.87 1,2b,3 1,3
b: 1.67 1,2a,3 3 19
3 772,CH  3.03 2a,2b, 4 2,4,5,28 5,28
4 382,CH 157 3,5,28 3,5,28 19
5 439,CH 150 4, 6a, 6b 1,3,4,6,7,10, 19 3,28,30
6 41.1,CH»  a:2.26 5, 6b 5,7,8,10 28
b: 2.18, t (14.6) 5, 6a 5,7,10 19
7 221.5,C
54.6, C
9 48.0,CH  1.86,brs 11 1,7,8,10, 11, 14, 19, 30 18, 19
10 37.9,C
11 67.5,CH  4.37,brd(1.6) 9, 12a, 12b 8,10, 13 19
12 36.9,CH:  a:2.32 11, 12b, 13
b: 1.84 11, 12a, 13 13
13 448,CH  3.05 12a, 12b 12, 14, 17, 18, 20 16, 30
14 48.4,C
15 418,CH»  a:2.29 15b, 16 8, 14, 18 30
b:1.72,brd (147)  15a,16 13, 14,16, 17, 18 18
16 75.5,CH  5.79,brd (8.5) 15a, 15b 13, 14, 15, 17, 20, 16-COCH 13
17 145.9,C
18 17.5,CHs  0.82,s 8,13, 14,15 9, 15b
19 21.6,CH;  Lll,s 1,5,9,10 2b, 4, 6b, 9, 11
20 133.6,C
21 174.8,C
22 299,CH,  a:2.54 22b, 23 17,20, 21,23, 24 24
b:2.35 22a, 23 17,20, 21,23, 24 24
23 292,CH,  2.10 22a,22b,24  22,24,25
24 1244,CH  5.13,brt(7.3) 23,26,27 23,26,27 22a,22b, 26
25 133.3,C
26 25.9,CH;  1.66,brs 24 24,25,27 24
27 17.9,CHs  1.60,brs 24 24,25,26
28 15.7,CHs  0.93,d(6.2) 4 3,4,5 3,5, 6a
30 225,CHs  141,s 7,8,9, 14 5,13, 15a
16-COCH;  172.6,C
16-COCH;  20.7,CHs  1.95,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S15 NMR data for 20 ('H for 600 MHz and '*C for 150 MHz in CD30D).

20

Position dc, type dn (J in Hz)* 'H-'H COSY HMBC NOESY
1 373,CH,  a:2.40 1b, 2 2,3, 10, 19

b: 1.98 la, 2 2,5, 10
2 38.6, CH2 2.50 la, 1b 1,3,10
3 216.9,C
4 42.9, CH 2.87,dq (13.3,6.7) 5,28 3,5,6,10, 28 19
5 47.5, CH 1.88,dd (12.5, 1.8) 4,6 1,3,4,7,10, 19,28
6 74.5, CH 3.82,brs 5 4,5,7,8,10 30
7 216.9,C
8 54.5,C
9 45.7, CH 2.53,brs 11 1,5,7,8, 10,11, 14, 19, 30 19
10 37.3,C
11 67.7, CH 4.47,brs 9, 12a, 12b 8, 13 19
12 36.9, CH2 a:2.35 11, 12b, 13 11, 14

b: 1.92 11, 12a, 13 13
13 44.9, CH 3.12, brd (12.0) 12a, 12b 12, 14, 17. 18. 20 30
14 48.0,C
15 41.9, CHz a:2.34 15b, 16 8,14, 18

b: 1.81, br d (14.6) 15a, 16 13,14, 16,17, 18
16 75.5,CH 5.81,brd (8.5) 15a, 15b 13, 14, 15, 17, 20, 16-COCH3
17 147.1,C
18 18.7, CHs 0.92,s 8,13,14,15
19 24.8, CH3 1.45,s 1,5,9,10 4,9, 11
20 132.7,C
21 174.2,C
22 29.8, CHz a: 2.55 22b, 23a, 23b 17,20, 21, 23, 24 24

b: 2.37 22a,23a, 23b 17,20, 21, 23, 24 24
23 29.2, CH2 a:2.14 22a, 22b, 23b, 24 22,24,25 27

b: 2.08 22a,22b,23a,24  22,24,25 27
24 1242,CH  5.13,brt(7.2) 23a, 23b, 26, 27 23, 26,27 22a, 22b, 26
25 1334, C
26 25.9, CHs 1.66, br s 24 24,25,27 24
27 17.9, CHs 1.60, br s 24 24, 25,26 23a,23b
28 12.8, CH3 1.06, d (6.8) 4 3,4,5
30 22.4, CH3 1.44,s 7,8,9, 14 6,13
16-COCHs  172.6,C
16-COCHs  20.7, CH3 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S16 NMR data for 21 ('H for 600 MHz and '*C for 150 MHz in CDCls).

21

Position dc, type ou (J in Hz)? 'H-'H COSY HMBC NOESY
1 35.5, CH2 a:2.42 1b, 2a, 2b 2,10, 19 11

b: 1.97 la, 2a, 2b 2,3,5,10, 19 11
2 38.2, CH2 a:2.48 la, 1b, 2b 1,3

b: 2.37,brd (12.4) la, 1b, 2a 3,10
3 212.8,C
4 46.5, CH 2.26 5,28 2,3,5,10,28 19
5 445,CH 225 4, 6a, 6b 3,4, 10, 19, 28 28,30
6 35.0, CH2 a: 1.82 5, 6b, 7 4,5,7

b: 1.53 5,6a,7 5,7,10
7 70.4, CH 3.96,t(7.9) 6a, 6b 5,6,8,9,14, 30 9,18, 19

44.7,C

9 49.8, CH 1.59 11 7,8,10,11, 12, 14, 19, 30 7, 12b, 18, 19
10 36.1,C
11 68.1, CH 4.37,brs 9, 12a, 12b 8,9,10,12,13 la, 1b, 19
12 36.0,CH,  a:2.30 11, 12b, 13 9,11, 14

b: 1.92 11, 12a, 13 13 9,18
13 44.3, CH 3.02,brd (12.1) 12a, 12b 11,12, 14, 17, 18, 20 16, 30
14 479, C
15 41.7, CH2 a:2.27 15b, 16 14,18

b: 1.56 15a, 16 8,14,16,17,18
16 74.3, CH 5.85,brd (8.4) 15a, 15b 13, 14, 17, 20, 16-COCHj3 13, 30
17 148.7, C
18 16.7, CHs 1.00, s 8, 13,14, 15 7,9,12b
19 24.4, CHs 1.19,s 1,5,9,10 4,7,9,11
20 130.0, C
21 174.4,C
22 28.7, CH2 2.43 23a, 23b 17,20, 21, 23, 24 24
23 28.4, CH2 a:2.13 22,23b, 24 20, 22, 24, 25

b: 2.04 22,23a,24 20,22, 24,25
24 123.0, CH 5.08, brt (6.8) 23a, 23b, 26, 27 23,26,27 22,26
25 132.6,C
26 25.7, CHs 1.66, br s 24 24,25,27 24
27 17.8, CH3 1.58, brs 24 24, 25,26
28 11.5,CHs  0.98,d (5.0) 4 3,4,5 5
30 14.4, CHs 1.23,s 7,8,9, 14 5,13, 16
16-COCH3 171.0, C
16-COCH3 20.6, CHs 1.94, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S17 NMR data for 22 ('H for 600 MHz and '*C for 150 MHz in CDCl3).

22

Position dc, type S (J in Hz)y? 'H-'H COSY" HMBC? ROESY®
1 34.7, CH2 a: 2.36 1b, 2 9,10, 19

b: 2.05 la,2 3,19
2 37.7, CH> 2.52 la, 1b 1,3 19
3 212.2,C
4 442, CH 2.40 5,28 3,5,10 19
5 43.0, CH 1.99 4, 6a, 6b 4 30
6 40.4¢, CHa a:2.32 5,6b 7,10

b: 2.19, t (14.7) 5,6a 5,7,10
7 216.7,C
8 532,C
9 46.5, CH 1.94,d (1.3) 11 1,7,8, 10, 11, 19, 30 18, 19
10 36.6, C
11 67.4, CH 451, brs 9,12a, 12b 8,13 19
12 35.7, CHz a:2.34 11, 12b, 13 11, 14

b: 1.91 11, 12a, 13
13 43.9, CH 3.06, brd (11.8) 12a, 12b 12, 14, 17, 18, 20 16, 30
14 472,C
15 40.5¢, CH> a:2.32 15b, 16 18

b: 1.89, brd (14.7) 15a, 16 13, 14,16, 17
16 73.8, CH 5.93, brd (8.3) 15a, 15b 14, 17, 16-COCH; 13
17 148.0, C
18 17.1, CH; 0.85, s 8,13, 14,15 9
19 21.34, CH; 1.23,s 1,5,9, 10 2,4,9, 11
20 130.7,C
21 174.1,C
22 28.7, CH> 2.42 23 17,20, 21, 23, 24 24
23 28.3, CH> 2.09 22,24 22,24, 25
24 122.9, CH 5.09,brt (7.1) 23,26,27 26,27 22,26
25 132.7,C
26 25.7, CH; 1.67, brs 24 24,25,27 24
27 17.8, CH; 1.59, brs 24 24,25,26
28 12.6, CH 1.03, d (6.7) 4 3,4,5
30 21.44, CH; 141, s 7,8,9, 14 5,13
16-COCH3 170.7,C
16-COCH3 20.6, CH 1.95,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.

"The data were recorded at 400 MHz.

¢dAssignment might be interchanged.
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Table S18 NMR data for 23 ('H for 400 MHz and '*C for 100 MHz in CDCl3).

23

Position dc, type on (J in Hz)? '"H-'H COSY HMBC ROESY
1 30.0, CH2 a: 1.71 1b, 2a, 2b 19

b: 1.23 la, 2a, 2b
2 29.8, CH2 a: 1.90 la, 1b, 2b, 3

b: 1.70 la, 1b, 2a, 3 3,4,10
3 71.4, CH 3.89,brs 2a,2b, 4 1,2,5,28
4 32.1,CH 2.23 3,5,28 5,28 19
5 39.0, CH 2.12 4,6, 1,3,4,7,10,19 28, 30
6 73.8, CH 3.87,brs 5 4,5,7,8,10 28
7 217.7,C
8 52.5,C
9 41.7, CH 2.45 11a, 11b 1, 8,10, 14, 19, 30 18,19
10 35.6,C
11 22.7, CHz2 a: 1.76 9, 11b, 12a, 12b 8

b: 1.38 9, 11a, 12a, 12b 13
12 261,CHy  a:2.27 11a, 11b, 12b, 13 9,14

b: 1.71 11a, 11b, 12a, 13
13 49.3, CH 2.51 12a, 12b 12, 14,17, 18, 20 11b, 15a, 16, 30
14 46.7,C
15 40.7, CH2 a:2.25 15b, 16 8, 14, 18 13

b: 1.80 15a, 16 13, 14,16, 17, 18 18
16 74.0, CH 5.80,brd (8.2) 15a, 15b 14,17, 20, 16-COCH3 13
17 148.8, C
18 18.2, CHs 0.89, s 8, 13,14, 15 9, 15b
19 23.0, CHs 1.25,s 1,5,9,10 4,9
20 130.1,C
21 174.1,C
2 284,CH; 243 23 17, 20, 21, 23, 24 24
23 28.4, CH2 2.06 22,24 20, 22, 24,25
24 123.0, CH 5.07,brt (6.7) 23, 26,27 23, 26,27 22,26
25 132.5,C
26 25.6, CHs 1.65,brs 24 24,25,27 24
27 17.7, CHs 1.57,brs 24 24, 25,26
28 15.0, CHs 0.97,d (6.2) 4 3,4,5 5,6
30 17.4, CHs 1.25,s 7,8,9,14 5,13
16-COCH3 1709, C
16-COCH3 20.4, CHs 1.93, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S19 NMR data for 24 ('H for 600 MHz and '*C for 150 MHz in CDCl3).

24

Position dc, type dn (J in Hz)* 'H-'H COSY HMBC ROESY
1 29.6,CH>  a: 1.60 1b, 2a, 2b 2,9, 10, 19

b: 1.27, brd (12.1) la, 2a, 2b 2,3,5
2 29.7,CH,  a:1.77 la, 1b, 2b, 3 1

b: 1.69 la, 1b, 2a, 3 1
3 71.3, CH 3.73,brs 2a,2b, 4 1,2,5,28 28
4 35.8, CH 1.55 3,5,28 5,6,28 19
5 34.7,CH 2.15 4, 6a, 6b 1,3,4,6, 10,19, 28 28,30
6 334,CH2  a: 1.66 5,6b,7 4,5,7,8, 10

b: 1.37 5, 6a,7 4,5,7,8, 10
7 70.4, CH 4.00, dd (8.1, 4.7) 6a, 6b 5,6, 8,14, 30 9,18,19

44.5,C

9 45.9,CH 1.48 11a, 11b 8, 10, 12, 19, 30 7,18, 19
10 35.7,C
11 234,CH,  a:1.71 9, 11b, 12a, 12b

b: 1.35 9, 11a, 12a, 12b 8,9, 10
12 263,CH,  a:2.23 11a, 11b, 12b, 13 11, 14

b: 1.60 11a, 11b, 12a, 13 9,11, 13
13 493, CH 2.48 12a, 12b 12,14, 17, 18, 20 16, 30
14 48.2,C
15 41.6,CH,  a:2.24 15b, 16 8, 14, 18 30

b: 1.49 15a, 16 13, 14, 16, 17, 18 18
16 74.4, CH 5.83, br d (8.6) 15a, 15b 14, 17, 20, 16-COCHj 13
17 149.4,C
18 17.9,CHs 0.9, s 8,13, 14,15 7,9, 15b
19 222,CH;  0.87,s 1,5,9,10 4,7,9
20 129.6,C
21 174.1,C
22 28.6,CH»  a:2.50 22b, 23a, 23b 17,20, 21, 23, 24 24

b: 2.40 22a, 23a, 23b 17,20, 21, 23, 24 24
23 283,CH>  a:2.11 22a, 22b, 23b, 24 20,22, 24,25

b: 2.05 22a, 22b, 23a, 24 20,22, 24, 25
24 123.0,CH  5.09,brt(7.1) 23a, 23b, 26, 27 23,26,27 22a, 22b, 26
25 132.6,C
26 25.7,CHs 1.67,brs 24 24,25,27 24
27 17.7, CHs 1.59, brs 24 24, 25,26
28 15.8,CHs  0.90,d (6.8) 4 3,4,5 3,5
30 12.3, CHs 1.08, s 7,8,9, 14 5,13, 15a
16-COCHs  170.6,C
16-COCHs  20.6, CHs 1.95,s 16-COCH;

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S20 NMR data for 25 ('H for 600 MHz and '*C for 150 MHz in CDCl3).

25

Position dc, type dn (J in Hz)* 'H-'H COSY HMBC NOESY
1 282,CH>  a: 1.72 1b, 2a, 2b 2,10, 19

b: 1.33 la, 2a, 2b 2,3,5,10
2 29.7,CH,  a:1.89 la, 1b, 2b, 3

b: 1.75 la, 1b, 2a, 3 3,4, 10
3 71.1, CH 3.82,brs 2a,2b, 4 1,5,28 28
4 34.0, CH 1.81 3,5,28 5,28 19
5 35.5,CH 2.21 4, 6a, 6b 1,3,4,6,7,10, 19 28,30
6 39.5,CH:  a:2.20 5,6b 4,7,8,10

b: 2.07 5, 6a 5,7,10 19
7 218.2,C

52.5,C

9 43.3,CH 1.91 11a, 11b 1,8, 10, 11, 19, 30 18,19
10 36.1,C
1 22.7,CH:  a: 1.74 9, 11b, 12a, 12b

b: 1.34 9, 11a, 12a, 12b 9
12 26.1,CH>  a:228 11a, 11b, 12b, 13

b: 1.65 11a, 11b, 12a, 13 11, 13 18
13 492, CH 2.51 12a, 12b 12, 14, 17, 18, 20 16, 30
14 47.1,C
15 40.6,CH>  a:228 15b, 16 8, 14, 18

b: 1.87 15a, 16 13, 14, 16, 17, 18 18
16 73.8, CH 5.85,brd(8.5)  15a,15b 13, 14, 15, 17, 20, 16-COCHj 13
17 148.5,C
18 17.4,CHs 085, s 8,13, 14,15 9, 12b, 15b
19 19.6,CHs  1.00,s 1,5,9,10 4,6b,9
20 129.9,C
21 174.0, C
22 28.5,CH>  a:2.50 22b, 23a, 23b 17,20, 21, 23, 24 24

b: 2.41 22a, 23a, 23b 17,20, 21, 23, 24 24
23 283,CH:  a:2.10 22a,22b,23b,24  20,22,24,25 27

b: 2.04 22a,22b,23a,24  20,22,24,25 27
24 1229,CH  5.08,brt(6.7)  23a,23b,26,27 23,26,27 22a,22b, 26
25 132.7,C
26 25.7,CHs  1.67,brs 24 24,25,27 24
27 17.7,CHs  1.59,brs 24 24,25,26 23a, 23b
28 15.6,CHs  0.90,d (6.8) 4 3,4,5 3,5
30 17.4,CHs  127,s 7,8,9, 14 513
16-COCHs  170.3,C
16-COCH;  20.5,CH;  1.94,s 16-COCHj

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S21 NMR data for 26 ('H for 400 MHz and '*C for 100 MHz in CDCl3).

26

Position dc, type du (J in Hz)? 'H-'H COSY HMBC ROESY
1 160.8, CH 8.06, d (10.2) 2 3,5, 10 11
2 126.2, CH 5.83,d (10.2) 1 4,10
3 202.3,C
4 39.9, CH 3.02, dq (13.1, 6.5) 5,28 3,5,28 19
5 46.5,CH 2.38 4,6 1,3,4,10,19 30
6 73.3, CH 4.0,brs 5 5,7,8,10 28
7 215.3,C
8 53.0,C
9 45.4,CH 2.55,brs 11 1,7,8,10, 11, 14, 19, 30 18, 19
10 38.7,C
11 67.6, CH 4.68,brs 9, 12a, 12b 8,13 1,19
12 35.8, CHz a: 2.37 11, 12b, 13 11, 14

b: 2.08 11,12a, 13
13 44.2, CH 3.11,brd (11.9) 12a, 12b 12, 14,17, 18, 20 16, 30
14 46.7,C
15 40.7, CH» a:2.32 15b, 16 18

b: 1.91, brd (14.7) 15a, 16 13,16, 17,18
16 74.0, CH 5.92,brd (8.2) 15a, 15b 14,17, 20, 16-COCHj 13
17 149.1,C
18 18.1, CHs 0.94, s 8,13, 14,15 9
19 28.4, CH; 1.55,s 1,5,9,10 4,9, 11
20 130.2,C
21 173.9,C
22 28.7, CH» 2.45 23 17,20, 21, 23, 24
23 28.4, CHz 2.13 22,24 22,24,25
24 122.8, CH 5.09, br t (6.6) 23,26,27 23,26,27 26
25 132.9,C
26 25.7,CHs 1.68, brs 24 24,25 27 24
27 17.8, CHs 1.60, br's 24 24, 25,26
28 12.4, CHs 1.22,d(6.7) 4 3,4,5 6
30 21.7,CHs 136, 7,8,9, 14 513
16-COCH;3 170.6, C
16-COCH; 20.5, CHs 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S22 NMR data for 29 ('H for 600 MHz and '*C for 150 MHz in CDCl3).

29

Position dc, type ou (J in Hz)? 'H-'H COSY HMBC ROESY
1 140.1,CH  6.21,d (10.1) 2 3,5,9,10, 19 3,11, 19
2 127.5, CH 5.80, dd (10.1, 4.9) 1,3 3,4,10
3 68.2, CH 3.87,t(4.9) 2,4 1,2,5,28 1,28
4 34.7, CH 1.76 3,5,28 5,10, 28 19
5 33.2,CH 2.35 4, 6a, 6b 1,3,4,6,10, 19 28, 30
6 19.7, CH2 a: 1.72 5, 6b, 7a, 7b 10

b: 1.29 5, 6a, 7a, 7b
7 30.1, CH2 a: 1.58 6a, 6b, 7b 8, 30 18,19

b: 1.22 6a, 6b, 7a 9

394, C

9 49.9, CH 1.71,d (1.8) 11 1,7,8,10,11, 14, 19, 30 12b, 18, 19
10 379,C
11 67.6, CH 442, brs 9, 12a, 12b 8,13 1,19
12 34.1, CH2 a:2.38 11, 12b, 13 14

b: 1.88,td (12.7, 3.1) 11, 12a, 13 13 9,18
13 43.9, CH 3.01,brd (12.4) 12a, 12b 12, 14,17, 18, 20 15a, 16, 30
14 48.8,C
15 39.0,CH,  a:2.21,dd (14.6,9.0)  15b,16 8, 14, 16, 18 13,30

b: 1.28,brd (14.4) 15a, 16 13, 14,16, 17, 18 18
16 74.4, CH 5.86, br d (8.6) 15a, 15b 13, 14, 17, 20, 16-COCHj3 13
17 149.7, C
18 17.3, CHs 0.90, s 8,13, 14,15 7a,9, 12b, 15b
19 278,CHs  1.00,s 1,5,9,10 1,4,7a,9, 11
20 129.9, C
21 174.2, C
2 288,CHy 245 23a, 23b 17,20, 21, 23, 24 24
23 28.4, CH2 a:2.16 22,23b, 24 20, 22,24, 25

b: 2.04 22,23a,24 20, 22, 24, 25
24 123.0,CH  5.09,brt(7.1) 23a,23b,26,27 23,2627 22,26
25 132.6, C
26 25.7, CHs 1.67,brs 24 24,25,27 24
27 17.8, CHs 1.59, brs 24 24,25, 26
28 13.8, CHs 0.97, d (6.8) 4 3,4,5 3,5
30 224,CHs  134,s 7,8,9, 14 5,13, 15a
16-COCH3 170.7, C
16-COCH3 20.6, CHs 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S23 NMR data for 30 ('H for 600 MHz and '*C for 150 MHz in CDCl3).

30

Position dc, type dn (J in Hz)? 'H-'H COSY HMBC NOESY
1 140.5,CH  6.16,d (10.0) 2 3,5,9,10 11a, 19, 30
2 126.9,CH  5.62, dd (10.0, 4.1) 1,3 4,10
3 68.7, CH 4.11,t (4.1) 2,4 1,2,5 28
4 30.8, CH 2.51 3,5,28 5,10, 28 19
5 39.7,CH 2.03,brd (10.9) 4,6 1,3,4,7,10,19 30
6 73.5,CH 4.02,brs 5 4,5,7,8, 10 28
7 215.8,C
8 522,C
9 41.9,CH 2.46 11a, 11b 1,8, 10, 11, 19,30 18, 19
10 37.6,C
1 240,CH:  a:1.92 9, 11b, 12a, 12b 12,13 1,19

b: 1.45 9, 11a, 12a, 12b 9
12 26.0,CH>  a:2.33 11a, 11b, 12b, 13 9

b: 1.75 11a, 11b, 12a, 13 18
13 49.5, CH 2.53 12a, 12b 12, 14,17, 18, 20 16, 30
14 46.4,C
15 40.8,CH,  a:2.21,dd (15.2,8.4) 15b, 16 8,14, 18 30

b: 1.92 152, 16 13, 14, 16, 17, 18 18
16 73.8, CH 5.85, brd (8.3) 15a, 15b 14, 17, 20, 16-COCHj 13
17 148.1,C
18 182,CHs  0.95,s 8,13, 14,15 9, 12b, 15b
19 28.7,CH;  131,s 1,5,9,10 1,4,9, 11a
20 129.9,C
21 173.5,C
22 28.5,CH:  a:2.51 22b, 23a, 23b 17,20, 21,23, 24 24

b: 2.43 22a, 23a, 23b 17,20, 21,23, 24 24
23 283,CH:  a:2.12 22a,22b,23b,24  20,22,24,25

b: 2.06 22a, 22b, 23a, 24 20, 22, 24, 25
24 1229,CH  5.10, brt (7.0) 23a, 23b, 26, 27 23,26,27 22a,22b, 26
25 132.8,C
26 25.7,CHs  1.68,brs 24 24,25,27 24
27 17.7,CHs  1.60,brs 24 24,25,26
28 134,CH;  1.11,d (7.0) 4 3,4,5 3,6
30 17.5,CHs  1.14,s 7,8,9, 14 1,5,13, 15a
16-COCH;  170.6,C
16-COCH;  20.6,CH;  1.97,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity
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Table S24 NMR data for 31 ('H for 600 MHz and '*C for 150 MHz in CDCl3).

31

Position dc, type dn (J in Hz)? 'H-'H COSY HMBC NOESY
1 158.7,CH  7.27,d(10.1) 2 3,5,9,10 11a, 11b, 19
2 127.7,CH  5.83,d(10.1) 1 3,4, 10
3 202.3,C
4 42.5,CH 2.35 5,28 3,5,28 19
5 41.9,CH 2.35 4, 6a, 6b 3,4,6,10, 19 28,30
6 33.0,CH>  a:1.81 5,6b,7 5,7,8,10

b: 1.55 5,6a,7 7,10
7 69.2, CH 4.15,brd (7.4) 6a, 6b 5,6, 8,14, 30

43.8,C

9 44.4,CH 1.56 11a, 11b 7,8, 10, 30 18
10 38.7,C
1 25.1,CH,  a:1.88 9, 11b, 12a, 12b 9 1

b: 1.48 9, 11a, 12a, 12b 9,12, 13 1
12 25.7,CH>  a:2.35 11a, 11b, 12b, 13

b: 1.70 11a, 11b, 12a, 13 13
13 49.2, CH 2.52 12a, 12b 12, 14, 17, 18, 20 16
14 48.1,C
15 412,CH,  a:2.19 15b, 16 8, 14, 18 30

b: 1.49 15a, 16 13, 14, 18
16 74.3, CH 5.85, brd (8.3) 15a, 15b 13, 14, 17, 20, 16-COCH; 13
17 149.1,C
18 18.7, CHs 1.01,s 8,13, 14,15 9
19 25.6, CHs 1.12,s 1,5,9,10 1,4
20 130.3,C
21 174.1,C
22 28.6,CH,  a:2.50 22b, 23a, 23b 17,20, 21, 23, 24 24

b: 2.43 22a, 23a, 23b 17,20, 21, 23, 24 24
23 282,CH,  a:2.13 22a, 22b, 23b, 24 20,22, 24, 25

b: 2.06 22a, 22b, 23a, 24 20,22, 24, 25
24 1229,CH  5.09, brt (6.9) 23a, 23b, 26, 27 23,26,27 22a,22b, 26
25 132.7,C
26 25.7,CHs 1.68, brs 24 24,25,27 24
27 17.7, CHs 1.59, brs 24 24,25,26
28 12.6, CHs 1.12,d (6.0) 4 3,4,5 5
30 122,CHs  0.96,s 7,8,9, 14 5,152
16-COCHs  170.7,C
16-COCH;  20.6, CH3 1.95,'s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S25 NMR data for 32 ('H for 600 MHz and '*C for 150 MHz in CDCls).

32
Position dc, type ou (J in Hz)? 'H-'H COSY HMBC NOESY
1 140.6,CH  6.09,d (10.1) 2 3,5,9,10 11a, 19
2 1268,CH  5.65,dd (10.1, 4.6) 1,3 3,4, 10
3 68.3, CH 3.90,t(4.4) 2,4 1,2,5 28
4 33.5,CH 1.83 3,5,28 5,10, 28 19
5 34.1,CH 2.14 4, 6a, 6b 1,3,4,6,7,10, 19 28, 30
6 32.3, CHz a: 1.76,1d (14.1, 8.2) 5, 6b, 7 4,5,7,8,10 19, 28
b: 1.46 5,6a,7 5,7,10 28
7 70.2, CH 4.07,dd (8.1, 3.9) 6a, 6b 5, 14, 30 9,18, 19
44.5,C
9 45.1, CH 1.51 11a, 11b 7,8,10,11, 12,19, 30 7,18, 19
10 38.0,C
11 24.9, CH2 a: 1.86 9, 11b, 12a, 12b 1
b:133,qd(13.1,41) 9, 11a,12a,12b 9,12 30
12 26.0, CH2 a:2.29 11a, 11b, 12b, 13
b: 1.65 l1a, 11b, 122,13 11,13 18
13 49.2, CH 2.49 12a, 12b 12, 14,17, 18, 20 16, 30
14 48.2,C
15 417,CH:  a:2.22,dd (149,84)  15b,16 8, 14, 18 30
b: 1.49 15a, 16 13,14, 16,17, 18
16 74.3, CH 5.84,brd (8.6) 15a, 15b 13, 14, 17, 20, 16-COCHj3 13
17 149.2, C
18 18.2, CH3 1.00, s 8,13, 14, 15 7,9, 12b
19 26.6,CHs 0915 1,5,9,10 1,4,6a,7,9
20 129.7, C
21 173.2,C
2 287,CH,  a:2.51 22b, 23a, 23b 17,20, 21, 23, 24 24
b:2.42 22a, 23a, 23b 17,20, 21, 23, 24 24
23 28.3, CH2 a:2.13 22a, 22b, 23b, 24 20, 22, 24, 25
b: 2.06 22a,22b,23a,24 20,22, 24,25
24 123.0,CH  5.10,br t(7.3) 23a, 23b, 26, 27 23,26,27 22a, 22b, 26
25 132.7,C
26 25.7, CHs 1.68, brs 24 24,25,27 24
27 17.7, CHs 1.60, br s 24 24,25, 26
28 140,CHs  0.98,d (7.0) 4 3,4,5 3,5, 6a, 6b
30 12.6, CHs 0.99, s 7,8,9, 14 5, 11b, 13, 15a
16-COCH3 170.6, C
16-COCHs  20.6, CH3 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S26 NMR data for 33 ('H for 600 MHz and '*C for 150 MHz in CDCls).

33

Position dc, type ou (J in Hz)? '"H-'H COSY HMBC NOESY
1 157.4,CH  7.32,d(10.1) 2 3,5,10,19 11a, 19, 30
2 1284,CH  5.89,d (10.0) 1 3,4, 10
3 201.2,C
4 41.9, CH 2.56 5,28 3,5,6,10,28 19
5 437,CH 223 4, 6a, 6b 1,3,4,6,7, 10, 19, 28 30
6 39.8, CH2 a:2.38 5, 6b 4,5,7,8,10

b: 2.31,t (14.6) 5, 6a 5,7, 10 19
7 215.9,C

52.1,C

9 43.3, CH 2.06 11a, 11b 1, 8,10, 11, 30 12b, 18, 19
10 384,C
11 24.2, CH2 a: 1.93 9, 11b, 12a, 12b 12 1,19

b:1.51,qd (13.0,3.4) 9, 11a,12a, 126 8,9 30
12 25.9, CH2 a:2.39 11a, 11b, 12b, 13

b: 1.76, qd (13.0, 3.8) 11a, 11b, 12a, 13 13 9,18
13 493,CH 253 12a, 12b 12, 14, 17, 18, 20 16, 30
14 46.8, C
15 40.6, CH2 a:2.24 15b, 16 8,14, 18

b: 1.91 15a, 16 13, 14,16, 17, 18 18
16 73.6, CH 5.86, br d (8.5) 15a, 15b 13, 14, 17, 20, 16-COCHj3 13
17 147.7, C
18 17.4, CHs 0.89, s 8, 13,14, 15 9, 12b, 15b
19 25.4, CHs 1.30, s 1,5,9,10 1,4,6b,9, 11a
20 130.2,C
21 173.8,C
22 28.6, CH2 a: 2.50 22b, 23a, 23b 17, 20, 21, 23, 24 24

b: 2.43 22a, 23a, 23b 17, 20, 21, 23, 24 24
23 28.3, CH2 a:2.13 22a, 22b, 23b, 24 20, 22, 24,25

b: 2.07 22a, 22b, 23a, 24 20, 22, 24,25
24 122.8,CH  5.10,br t (7.0) 23a, 23b, 26, 27 23,26,27 22a, 22b, 26
25 132.8,C
26 25.7, CH3 1.68, brs 24 24,25,27 24
27 17.7, CHs 1.60, br s 24 24,25, 26
28 13.0, CHs 1.14,d (6.8) 4 3,4,5
30 177,CHs 111, s 7,8,9, 14 1,5, 11b, 13
16-COCH3 170.3, C
16-COCHs  20.5, CH3 1.95,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S27 NMR data for 34 ('H for 600 MHz and '*C for 150 MHz in CDCls).

34

Position dc, type ou (Jin Hz)? 'H-'H COSY HMBC ROESY
1 139.4,CH  6.20,d (10.0) 2 3,5,9,10 11a, 11b, 19
2 1279,CH  5.67,dd (10.1,4.1) 1,3 3,4,10
3 68.2, CH 4.03,t(4.3) 2,4 1,2,5 28
4 32.5,CH 2.14 3,5,28 28 19
5 363,CH 2.0l 4, 6a, 6b 1,3,4,6,7,9, 10, 19 28, 30
6 38.9, CH2 a:2.34 5, 6b 4,5,7,8,10 28

b: 2.12 5, 6a 4,5,7,10 19, 28
7 217.7,C

52.2,C

9 43.2, CH 1.91 11a, 11b 1,5,7,8,10, 11,12, 19 18,19
10 379,C
11 24.1, CH2 a: 1.89 9, 11b, 12a, 12b 12 1,19

b: 1.41 9,11a,12a, 126 9 1,13,30
12 26.0, CH2 a:2.32 11a, 11b, 12b, 13

b: 1.71 11a, 11b, 12a, 13 18
13 493,CH 251 12a, 12b 12, 14, 17, 18, 20 11b, 15a, 16, 30
14 46.8, C
15 40.6, CH2 a:2.22,dd (14.8, 8.6) 15b, 16 8,14, 18 13, 30

b: 1.89 15a, 16 13, 14,16, 17, 18 18
16 73.7, CH 5.86,brd (8.5) 15a, 15b 13, 14, 17, 20, 16-COCHj3 13
17 147.7, C
18 17.4, CHs 0.86, s 8, 13,14, 15 9, 12b, 15b
19 25.9, CHs 1.07, s 1,5,9,10 1,4,6b,9, 11a
20 130.3,C
21 173.7,C
22 28.6, CH2 a: 2.49 22b, 23a, 23b 17,20, 21, 23, 24 24

b: 2.42 22a, 23a, 23b 17, 20, 21, 23, 24 24
23 28.3, CH2 a:2.12 22a, 22b, 23b, 24 20, 22,24, 25

b: 2.06 22a, 22b, 23a, 24 20, 22, 24, 25
24 1229,CH  5.09,brt(7.1) 23a, 23b, 26, 27 23,26, 27 22a, 22b, 26
25 132.7,C
26 25.7, CH3 1.68, brs 24 24,25,27 24
27 17.7, CHs 1.60, br s 24 24,25, 26
28 13.9, CHs 0.99, d (6.8) 4 3,4,5 3,5, 6a, 6b
30 17.6, CHs 1.11, s 7,8,9, 14 5, 11b, 13, 15a
16-COCH3 170.6, C
16-COCHs  20.6, CH3 1.95, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S28 NMR data for 35 ('H for 600 MHz and '*C for 150 MHz in CD30D).

35

Position dc, type du (J in Hz)? 'H-'HCOSY  HMBC ROESY
1 84.7,CH  3.36,dd (9.5,7.2) 2a, 2b 5,19 11, 19
2 42.1,CH>  a:2.94,dd (12.4,9.5) 1,2b 1,3 5

b:2.59, dd (12.4, 7.2) 1,2a 1,3,4, 10
3 217.2,C
4 469,CH 222 5,28 3,5,6,28 6,19
5 43.6,CH  2.69,t(11.4) 4,6 1,3,4,6, 10,19, 28 2a, 7, 28,30
6 81.9,CH  3.78,brd (11.4) 5,7 4,5,7,8 4,9,19
7 86.1,CH  3.60,brs 6 5,6,8,9, 14, 30 5, 15a, 15b, 30
8 42.1,C
9 47.1,CH  2.45,d(5.5) 11 1,7, 8,10, 14, 19, 30 6,18, 19
10 442,C
11 785,CH  4.11,brdd (7.7,5.7) 9, 12a, 12b 8,13 1,19
12 28.7,CH:  a:2.52 11, 12b, 13 9,11, 13, 14

b: 2.26 11, 12a, 13 11, 13,17 18
13 459,CH  2.97,dd (12.1,5.8) 12a, 12b 8,12, 14,17, 18, 20 16, 30
14 50.7,C
15 39.0,CH>  a:2.30 15b, 16 8, 14, 18 7,30

b: 1.46, br d (14.6) 152, 16 13, 14, 16, 17, 18 7,18
16 76.7,CH  5.86,brd (8.7) 15a, 15b 13, 14, 17, 20, 16-COCH; 13
17 145.5,C
18 18.9,CHs  1.16,s 8,13, 14,15 9, 12b, 15b
19 22.7,CH;  0.93,s 1,5,9, 10 1,4,6,9, 11
20 134.0, C
21 1749, C
22 304,CH;  a:2.54 22b, 23 17,20, 21,23, 24 24

b: 2.37 22a,23 17,20, 21, 23, 24 24
23 28.8,CH, 2.1 22a,22b,24  22,24,25
24 1244,CH  5.14,brt(7.3) 23,26,27 23,26,27 22a, 22b, 26
25 133.4,C
26 259,CH;  1.67,brs 24 24,25,27 24
27 17.8,CHs  1.61,brs 24 24, 25,26
28 18.5,CHs  1.28,d(7.1) 4 3,4,5 5
30 21.1,CH; 132, 7,8,9, 14 5,7,13,15a
16-COCH;  172.6,C
16-COCHs  20.7,CHs  1.98,s 16-COCHs

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S29 NMR data for 36 ('H for 600 MHz and '*C for 150 MHz in CD30D).

36

Position dc, type on (J in Hz)? 'H-'H COSY HMBC ROESY
1 163.9, CH 7.86,d (10.2) 2 3,5,9,10 11, 19
2 126.1, CH 5.77,d (10.2) 1 4,10
3 205.6, C
4 45.3, CH 2.65 5,28 3,5,6,10,28 6,19
5 50.9, CH 2.44,dd (11.8,9.8) 4,6 1,3,6,7,10,19, 28 28, 30
6 69.5, CH 3.90 5,7a, 7b 8, 10 4,9,19,28
7 45.0, CHz a:2.09 6, 7b 5,6,8, 14,30 9, 18

b: 1.28 6, 7a 6
8 40.3,C
9 50.6, CH 1.68, brs 11 1, 8,10, 11, 14, 19, 30 6, 7a, 12b, 18, 19
10 404, C
1 67.4, CH 442, brs 9,12a, 12b 8,13 1,19
12 36.8, CHz a:2.39 11, 12b, 13

b: 1.94 11, 12a, 13 13 9,18
13 44.2, CH 3.08,brd (12.4) 12a, 12b 14,17 15a, 16, 30
14 49.6,C
15 40.1, CH2 a:2.17 15b, 16 8, 14, 18 13

b: 1.29 15a, 16 13, 14,16, 17,18 18
16 75.7, CH 5.82,brd (8.4) 15a, 15b 14, 17, 20, 16-COCH3 13
17 146.6, C
18 17.9, CHs 0.96, s 8, 13,14, 15 7a,9, 12b, 15b
19 28.6, CHs 1.22,s 1,5,9,10 1,4,6,9,11
20 134.1,C
21 175.1,C
22 30.1, CH2 a: 2.57 22b, 23 17,20, 21, 23, 24 24

b: 2.38 22a,23 17, 20, 21, 23,24 24
23 292,CH;  2.12 22a,22b, 24 22,24,25
24 124.5, CH 5.15,br t (7.0) 23,26, 27 23,26,27 22a, 22b, 26
25 133.3,C
26 25.9, CHs 1.67,brs 24 24, 25,27 24
27 17.9, CHs 1.61,brs 24 24,25, 26
28 15.8, CHs 1.32,d (6.8) 4 3,4,5 5,6
30 236,CH; 135, 7,8,9, 14 5,13
16-COCH3 172.7,C
16-COCH3 20.7, CHs 1.97,s 16-COCH3

2The indiscernible signals due to overlap or the complex multiplicity are reported without designating multiplicity.
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Table S30 NMR data for 37 ('H for 600 MHz and '*C for 150 MHz in CD30D).

37

Position dc, type dn (J in Hz)? 'H-'"HCOSY  HMBC ROESY
1 163.9,CH  7.55,d (10.4) 2 2,3,5,9, 10,19 11, 19
2 1259,CH  5.76.d(10.3) 1 10
3 204.1, C
4 448,CH 233 5,28 3,5,6,10,28 19
5 433,CH  2.68,td (12.3,7.6) 4, 6a, 6b 1,3,4,6,9,10, 19,28 28,30
6 348,CH,  a:1.91 5,6b,7 4,5,7,8

b: 1.64 5,6a,7 5,7, 10 28
7 71.0,CH  3.90,t(7.6) 6a, 6b 6,8,9, 14, 30 9,18, 19

46.0, C

9 51.2,CH 1.69,d (2.1) 11 1,5,7,8, 10, 11, 14, 19, 30 7, 12b, 18, 19
10 39.5,C
11 67.5,CH 445, brs 9, 12a, 12b 8,9, 10, 13 1,19
12 36.4,CH,  a:2.39 11, 12b, 13 9,11, 14

b: 1.96 11, 12a, 13 13 9,18,22a
13 449,CH  3.02,brd(12.4) 12a, 12b 12, 14, 17, 18, 20 15a, 16, 30
14 495, C
15 43.1,CH,  a:2.28,dd (15.1, 8.8) 15b, 16 8, 14, 18 13,30

b: 1.60 15a, 16 13, 14, 16, 17, 18 18
16 76.0,CH  5.77,brd (8.3) 15a, 15b 13, 14, 17, 20, 16-COCH; 13
17 146.9, C
18 16.8,CHs  1.01,s 8,13, 14,15 7,9, 12b, 15b
19 273,CH;  1.19,s 1,5,9,10 1,4,7,9, 11
20 132.8,C
21 174.7,C
22 30.0,CH>  a:2.59 22b, 23 17,20, 21,23, 24 12b, 24

b: 2.38 22a,23 17,20, 21,23, 24 24
23 293,CH: 212 22a, 22b, 24 22,24,25
24 1244,CH  5.14,brt (7.0) 23,26,27 23,26,27 22a,22b, 26
25 133.4,C
26 259,CH;  1.67,brs 24 24,25,27 24
27 179,CHs  1.61,brs 24 24,25, 26
28 12.6,CHs  1.09, d (6.7) 4 3,4,5 5, 6b
30 15.0,CHs 1255 7,8,9, 14 5,13, 15a
16-COCHs  172.6,C
16-COCHs  20.7,CHs  1.95,s 16-COCH3

2The indiscernible signals due to overlap or the complex multiplicity are reported without designating multiplicity
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Table S31 NMR data for 38 ('H for 400 MHz and '*C for 100 MHz in CD30D).

38
Position dc, type on (J in Hz)? 'H-'HCOSY  HMBC ROESY
83.8, CH 3.44,dd (8.8, 7.5) 2a, 2b 5,10, 19 11, 19

2 42.9, CH2 a:2.91 1,2b 1,3

b: 2.62 1,2a 1,3,10
3 216.6,C
4 4520, CH 191 5,28 3,5,28 19
5 37.1,CH 2.86 4, 6a, 6b 28, 30
6 33.4, CH: a: 2.00 5, 6b,7 58

b: 1.54 5, 6a,7
7 71.5,CH 3.88,dd (9.0, 3.9) 6a, 6b 8,30 9, 18

43.2,C

9 52.5,CH 1.69 11 7,19 7,18, 19
10 43.8,C
11 77.9, CH 4.06, br dd (7.0, 5.6) 9, 12a, 12b 8,10, 13 1,19
12 28.4, CH2 a: 2.56 11, 12b, 13 9,11,13, 14

b: 2.24, ddd (15.0, 12.4, 7.6) 11, 12a, 13 13 18
13 45.1°, CH 2.93 12a, 12b 17 16, 30
14 49.9,C
15 41.7, CH2 a:2.40 15b, 16 14,18 30

b: 1.49, br d (15.5) 15a, 16 13, 14, 16, 17, 18
16 76.8, CH 5.83,brd (8.6) 15a, 15b 14, 17, 20, 16-COCH3 13
17 144.8, C
18 16.0, CHs 0.96, s 8, 13,14, 15 7,9,12b
19 21.7, CHs 0.85, s 1,5,9,10 1,4,9,11
20 133.4,C
21 174.5
22 30.4, CH: a:2.57 22b, 23 17,23

b: 2.38 22a,23 17,23
23 28.8, CH2 2.11 22a, 22b, 24 22,24,25
24 124.4, CH 5.15,brt (6.8) 23, 26,27 23, 26,27 26
25 1334,C
26 25.9, CHs 1.67,brs 24 24,25,27 24
27 17.8, CHs 1.61,brs 24 24,25, 26
28 15.5, CHs 1.07,d (7.1) 4 3,4,5 5
30 18.2, CH3 1.38, s 7,8,9,14 5,13, 15a
16-COCH3 172.5,C
16-COCH3 20.7, CHs 1.97,s 16-COCHj3

2The indiscernible signals due to overlap or the complex multiplicity are reported without designating multiplicity.

"The data are interchangeable.
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Table S32 NMR data for 39 ('H for 600 MHz and '*C for 150 MHz in CD30D).

39

Position dc, type u (J in Hz)® 'H-'HCOSY  HMBC ROESY
1 163.8,CH  8.27,d(10.3) 2 3,5,9,10 11
2 127.0,CH  5.79,d(10.3) 1 4,10
3 203.7,C
4 43.1,CH 2.60 5,28 3,5,6,10,28 19
5 44.6, CH 2.37 4, 6a, 6b 1,4,6,7,10,19 28,30
6 41.1,CH,  a:243 5,6b 5,10,7 19

b: 2.31 5, 6a 4,5,8,10 28
7 219.3,C

54.5,C

9 47.8,CH 2.02,brs 11 1,7,8, 10, 11, 14, 19, 30 18, 19
10 40.5, C
11 67.4, CH 4.55,brs 9, 12a, 12b 8,13 1,19
12 36.5,CH:  a:2.40 11, 12b, 13 11

b: 1.96 11, 12a, 13 13 18, 22a
13 44.6, CH 3.10, brd (11.8) 12a, 12b 12, 14, 17, 18, 20 15a, 16, 30
14 48.3,C
15 420,CH,  a:2.29 15b, 16 14, 18 13,30

b: 1.79, br d (14.8) 15a, 16 13, 14, 16, 17, 18 18
16 75.5,CH 5.80, br d (8.3) 15a, 15b 14, 17, 20, 16-COCHj 13
17 1452, C
18 17.6, CHs 0.86, s 8,13, 14,15 9, 12b, 15b
19 25.8, CHs 137, 1,5,9,10 4,6a,9, 11
20 134.1,C
21 175.1,C
22 30.0,CH:  a:2.56 22b, 23 17,20, 21, 23, 24 12b, 24

b: 2.38 22a,23 17,20, 21, 23, 24 24
23 293,CH: 213 22a, 22b, 24 22,24,25
24 1244,CH  5.15,brt(7.2) 23,26,27 23,26,27 22a, 22b, 26
25 133.4,C
26 25.9, CHs 1.67,brs 24 24,25,27 24
27 17.9, CHs 1.61,brs 24 24,25, 26
28 13.1, CHs 1.11, d (6.8) 4 3,4,5 5,6b
30 22.5,CH; 132, 7,8,9, 14 5,13, 15a
16-COCHs  172.6,C
16-COCHs  20.7, CH; 1.96, s 16-COCH;

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.

250



Table S33 NMR data for 40 ('H for 400 MHz and '*C for 100 MHz in CD30D).

40

Position dc, type ou (Jin Hz)? 'H-'H COSY HMBC ROESY
1 84.1, CH 3.46,t(8.0) 2a, 2b 5,19 11, 19
2 42.9, CH2 a:2.89,dd (13.4,9.2) 1,2b 1,3

b: 2.63 1,2a 3,10
3 216.9,C
4 45.3, CH 1.93 5,28 19
5 36.9, CH 2.62 4, 6a, 6b 3,10 28, 30
6 34.0, CH2 a:2.38 5,6b,7

b: 1.26 5, 6a,7
7 73.7, CH 3.93,brd (8.4) 6a, 6b 5,9,30

41.8,C

9 47.0, CH 2.52 11 1,8, 10,11, 12, 14, 30 12b, 18, 19
10 43.9,C
11 78.7, CH 4.14, br t (6.6) 9, 12a, 12b 8,13 1,19
12 28.7, CHz2 a:2.50 11, 12b, 13

b: 2.26 11, 12a, 13 9
13 46.3, CH 2.96,dd (11.7,5.7) 12a, 12b 30
14 50.8,C
15 38.9, CH2 a:2.31 15b, 16 18

b: 1.47,brd (14.6) 15a, 16 13,14, 16,17, 18
16 76.7, CH 5.86, br d (8.8) 15a, 15b 14, 17, 20, 16-COCH3
17 146.6, C
18 19.0, CHs 1.17, s 8,13, 14, 15 9
19 21.3, CHs 0.96, s 1,5,9,10 1,4,9,11
20 133.0,C
21 174.1,C
22 30.3, CHz a:2.54 22b, 23 21

b: 2.37 22a,23
23 28.8, CH2 2.11 22a, 22b, 24 24
24 124.3, CH 5.14,br t (6.7) 23,26,27 23, 26,27 26
25 133.5,C
26 25.9, CHs 1.67,brs 24 24,25,27 24
27 17.8, CHs 1.61,brs 24 24,25,26
28 15.5, CHs 1.04,d (7.1) 4 3,4,5 5
30 22.6, CHs 1.25,s 7,8,9,14 5,13
16-COCH3 172.5,C
16-COCH3 20.7, CHs 1.97,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S34 NMR data for 41 ('H for 400 MHz and '*C for 100 MHz in CD30D).

41

Position dc, type Ou (Jin Hz)? "H-'H COSY HMBC ROESY
1 141.2,CH  6.09,d(10.2) 2 3,5,10 11a, 11b, 19
2 127.5, CH 5.55,dd (10.1, 4.4) 1,3 4,10
3 70.4, CH 3.79,t(4.4) 2,4 28
4 36.0, CH 2.16 3,5,28 19
5 43.0, CH 1.90,t (11.2) 4,6 3,4,6,7,10,19 7,28, 30
6 77.7, CH 3.59,dd (10.8, 4.5) 5,7 9,19, 28
7 85.9, CH 3.51,d (4.6) 6 5,9 5,30
8 45.6,C
9 42.9, CH 2.05 11a, 11b 1, 8,10, 19, 30 6,18, 19
10 40.6,C
11 26.1, CH2 a: 1.83 9, 11b, 12a, 12b 1,19

b: 1.42,qd (13.3,4.3) 9, 11a, 12a, 12b 1,30
12 274, CHz a:2.27 11a, 11b, 12b, 13

b: 1.72 11a, 11b, 12a, 13 18
13 50.7, CH 2.61 12a, 12b 14,17, 18 16, 30
14 49.6,C
15 41.3, CH2 a:2.15 15b, 16 18 30

b: 1.61 15a, 16 13,16, 17 18
16 76.0, CH 5.78, br d (8.6) 15a, 15b 14, 17, 20, 16-COCH3 13
17 146.8, C
18 21.5, CHs 1.19,s 8, 13,14, 15 9, 12b, 15b
19 27.5, CHs 1.11,s 1,5,9,10 1,4,6,9, 11a
20 133.5,C
21 175.3,C
22 29.9, CH2 a:2.54 22b, 23 24

b:2.35 22a,23 24
23 29.1, CH2 2.09 22a,22b, 24 24,25
24 124.6,CH  5.13,brt(7.2) 23, 26,27 26,27 22a, 22b, 26
25 133.1,C
26 25.9, CHs 1.67, br s 24 24,25,27 24
27 17.8, CHs 1.61, brs 24 24,25,26
28 17.0, CHs 1.19,d (6.4) 4 3,4,5 3,5,6
30 19.6, CHs 1.08, s 7,8,9, 14 5,7, 11b, 13, 15a
16-COCH3 172.8, C
16-COCH3 20.8, CHs 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S35 NMR data for 42 ('H for 600 MHz and '*C for 150 MHz in CD30D).

42
Position dc, type ou (J in Hz)? 'H-'H COSY HMBC ROESY
1 1384,CH  6.16,d (10.1) 2 3,5,9,10 11a, 11b, 19
2 129.1,CH  5.67,dd (10.1,4.4) 1,3 3,4,10
3 67.9, CH 3.90,t(4.6) 2,4 1,2,5 28
4 31.1,CH 2.22 3,5,28 5,10, 28 19
5 53.4,CH 3.35,d(11.9) 4 1,3,4,6,10, 19 28, 30
6 216.1,C
7 52.8, CH2 a:2.46,d (17.6) 7b 5,6,8, 14,30 9,18
b:2.18,d(17.6) Ta 6,8,9,30 30
8 432,C
9 47.5, CH 1.64,dd (13.1, 3.2) I1a, 11b 8,10, 19,30 7a, 18, 19
10 433,C
11 26.7, CH2 a: 1.87,dq (13.3, 3.0) 9, 11b, 12a, 12b 1,19
b: 1.45,qd (13.0, 4.1) 9, 11a, 12a, 12b 9,10, 12 1,13
12 270,CH;  a:2.36 11a, 11b, 12b, 13
b: 1.69 11a, 11b, 12a, 13 11,13, 14 18, 22a
13 49.6, CH 2.66, brd (10.9) 12a, 12b 12, 14,17, 18, 20 11b, 15a, 16, 30
14 49.5,C
15 40.2, CH2 a:2.11 15b, 16 8,13, 14,18 13, 30
b: 1.24,brd (14.2) 15a, 16 14,16, 17, 18 18
16 75.4,CH 5.80, br d (8.5) 15a, 15b 13, 14, 17, 20, 16-COCHj3 13
17 146.3,C
18 19.0,CHs 097, s 8,13, 14, 15 7a, 9, 12b, 15b
19 28.4, CHs 0.93,s 1,5,9,10 1,4,9,11a
20 133.8,C
21 174.7, C
22 29.9, CHz a: 2.55 22b, 23 17,20, 21, 23, 24 12b, 24
b: 2.36 22a,23 17, 20, 21, 23, 24 24
23 291,CH;  2.10 22a, 22b, 24 22,24,25
24 1244,CH  5.13,brt(7.3) 23, 26,27 23,26,27 22a,22b, 26
25 133.3,C
26 25.9, CHs 1.67,brs 24 24,25,27 24
27 17.8, CH3 1.61,brs 24 24,25, 26
28 14.1,CHs  1.07,d (6.7) 4 3,4,5 3,5
30 21.1, CH3 1.39,s 7,8,9, 14 5,7b, 13, 15a
16-COCH3 172.6, C
16-COCHs  20.7, CH3 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S36 NMR data for 43 ('H for 600 MHz and '*C for 150 MHz in CD30D).

43

Position dc, type dn (J in Hz)? 'H-'H COSY HMBC ROESY
1 141.3,CH  6.14,d (10.1) 2 3,5,9,10, 19 11a, 11b, 19
2 128.3,CH  5.53,dd (10.0,4.2) 1,3 3,4, 10
3 69.1,CH  3.88,t(4.5) 2,4 1,2,4,5 28
4 343,CH  1.99 3,5,28 5,10, 28 19
5 385,CH  1.74 4. 6a, 6b 1,3,4,6,7, 10, 19 7,30
6 323,CH:  a:1.89 5,6b,7 4,7,8, 10

b: 1.24,td (12.6,9.6) 5, 6a,7 5,7,10
7 81.3,CH  3.78,dd (9.2, 6.9) 6a, 6b 5,6,8,9,30 5,30

46.4,C

9 446,CH 193 11a, 11b 1, 8,10, 11, 19, 30 18, 19
10 39.4,C
11 259,CH,  a:1.77 9, 11b, 12a, 12b 1

b: 1.47 9,11a,12a,12b 9,12 1,13
12 274,CH:  a:2.30 l1a, 11b, 12b,13 9, 11,13, 14

b: 1.74 11a, 11b, 12a, 13
13 51.5,CH  2.60,brd(11.5) 12a, 12b 12, 14, 17, 18, 20 11b, 15a, 16, 30
14 49.5,C
15 41.7,CH,  a:2.15,dd (14.5,8.8)  15b, 16 8, 14, 16, 18 13,30

b: 1.72 15a, 16 13, 14, 16, 17, 18 18
16 76.0,CH  5.78,brd (8.5) 15a, 15b 13, 14, 17,20, 16-COCH; 13
17 1472, C
18 213,CH;  1.18,s 8,13, 14,15 9, 15b
19 26.6,CHs  1.01,s 1,5,9,10 1,4,9
20 133.0,C
21 174.8, C
22 29.8,CH,  a:2.56 22b, 23 17,20, 21,23, 24 24

b:2.35 22a, 23 17,20, 21, 23, 24 24
23 29.1,CH:  2.10 22a, 22b, 24 22,24,25
24 1245,CH  5.13,brt(7.3) 23,26,27 23,26,27 22a, 22b, 26
25 133.2,C
26 259,CH;  1.67,brs 24 24,25,27 24
27 17.8,CH;  1.61,brs 24 24,25, 26
28 14.7,CHs  0.96, d (7.0) 4 3,4,5 3
30 21.8,CHs  1.03,s 7,8,9, 14 5,7,13,15a
16-COCH;  172.8,C
16-COCH;  20.8,CH;  1.95,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S37 NMR data for 44 ('H for 600 MHz and '*C for 150 MHz in CDCls).

44

Position dc, type ou (J in Hz)? 'H-'H COSY HMBC NOESY
1 158.0,CH 7.25,d(10.3) 2 3,5,9,10 11a, 19
2 126.9,CH 5.86,d(10.3) 1 4,10
3 201.2,C
4 43.2, CH 2.64, dq (12.6, 6.7) 5,28 3,5,6, 10,28 19
5 45.8, CH 2.40,t(11.7) 4,6 1,3,4,6,10, 19, 28 7,28, 30
6 80.1, CH 4.78,dd (10.8, 2.5) 5,7 4,5,7,6-COCH;3 19, 28
7 80.7, CH 3.59,d (2.0) 6 5,6,8,9,14, 30 5,30
8 43.4,C
9 40.7, CH 2.32 11a, 11b 1,7,8,10, 11, 12, 14, 19, 30 18,19
10 39.1,C
11 254,CH: a:1.99 9, 11b, 12a, 12b 1

b: 1.45,qd (13.0,3.8) 9, 11a,12a,12b 12,13 30
12 255,CH2 a:2.31 11a, 11b, 12b, 13

b: 1.81,qd (12.5,3.8)  1la, 11b, 12a, 13 11,13 18
13 497,CH  2.57,brd(11.2) 12a, 12b 11, 14, 17, 18, 20 30
14 484, C
15 399,CH, a:2.16 15b, 16 8, 14,16, 18 30

b: 1.56, br d (14.4) 15a, 16 13, 14, 16, 17, 18 18
16 74.2, CH 5.85,brd (8.2) 15a, 15b 14,17, 20, 16-COCH3
17 149.6, C
18 21.4, CHs 1.21,s 8, 13,14, 15 9, 12b, 15b
19 26.5,CHs  1.38,s 1,5,9,10 1,4,6,9
20 130.3,C
21 173.6, C
22 28.7,CH2 a:249 22b, 23a, 23b 17,20, 21, 23, 24 24

b: 2.43 22a, 23a, 23b 17,20, 21, 23, 24 24
23 282,CH, a:2.13 22a,22b,23b,24  20,22,24,25

b: 2.06 22a,22b,23a,24  20,22,24,25
24 1229,CH 5.10, brt (6.8) 23a, 23b, 26, 27 26,27 22a,22b, 26
25 132.7,C
26 25.7, CHs 1.68, brs 24 24,25,27 24
27 17.7, CHs 1.60, br s 24 24,25, 26
28 144,CHs 1.13,d(6.8) 4 3,4,5 5,6
30 182,CHs  1.00,s 7,8,9, 14 5,7, 11b, 13, 15a
6-COCH3 171.5,C
6-COCH3 21.5,CHs  2.10,s 6-COCH3
16-COCH; 170.7,C
16-COCHs  20.6,CH3  1.96,s 16-COCH3

2 The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S38 NMR data for 45 ('H for 600 MHz and '*C for 150 MHz in CDCls).

45

Position dc, type dn (J in Hz)* 'H-'H COSY HMBC ROESY
1 157.5,CH  7.25,d(10.2) 2 3,5,9,10 11a, 11b, 19
2 1273,CH  5.86,d(10.2) 1 4,10
3 202.0, C
4 438,CH  2.63 5,28 3,5,6,10,28 6,19
5 48.1,CH  2.25,t(11.2) 4,6 1,3,4,6,7, 10,28 7,28, 30
6 753,CH  3.66,dd (10.4, 2.4) 5,7 4,5,7,8 4,19,28
7 83.8,CH  4.67,d(22) 6 5,6,8,9,14,30,7-COCHs 5, 15a, 15b, 30
8 42.5,C
9 41.6,CH 223 11a, 11b 1,8, 10, 11, 12, 14, 30 12b, 18, 19
10 38.7,C
1 255,CH,  a:1.99 9, 11b, 12a, 12b 1,19

b: 1.47,qd (13.4,45) 9,11a,12a,12b 9,12 1, 13,30
12 25.6,CH>  a:2.35,brd(11.5) l1a, 11b, 12b,13 9, 14

b: 1.76,qd (12.5,3.9)  1la, 11b, 122,13 13 9,18
13 495,CH  2.59 12a, 12b 12,17, 18,20 11b, 16, 30
14 48.1,C
15 39.9,CH, a:2.18 15b, 16 8, 14, 18 7,30

b: 1.29 15a, 16 13, 16, 17, 18 7
16 73.8,CH  5.88,brd (8.3) 15a, 15b 14, 17, 20, 16-COCHj 13
17 148.5,C
18 212,CHs  1.08,s 8,13, 14,15 9,12b
19 22.1,CHs  126,s 1,5,9,10 1,4,6,9, 11a
20 130.9, C
21 173.5,C
22 28.7,CH,  a:2.49 22b, 23a, 23b 17,20, 21, 23, 24 24

b: 2.43 22a, 23a, 23b 17,20, 21, 23, 24 24
23 282,CH; a:2.14 22a,22b,23b,24  22,24,25

b: 2.07 22a,22b,23a,24  22,24,25
24 122.9,CH  5.10, brt (6.8) 23a,23b,26,27  23,26,27 22a, 22b, 26
25 132.8,C
26 25.7,CHs  1.68,brs 24 24,25,27 24
27 17.8,CHs  1.60, brs 24 24,25,26
28 153,CH;  1.33,d(6.8) 4 3,4,5 5,6
30 17.4,CHs  1.14,s 7,8,9, 14 5,7, 11b, 13, 15a
7-COCHs 1709, C
7-COCH;  21.8,CH;  2.09,s 7-COCH;
16-COCH;  170.6,C
16-COCH;  20.5,CH;  1.97,s 16-COCH3

2 The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S39 NMR data for 46 ('H for 600 MHz and '*C for 150 MHz in CDCls).

46

Position dc, type n (J in Hz)® 'H-'H COSY HMBC NOESY
1 158.5,CH  7.27,d(10.1) 2 3,5,10 19
2 127.6,CH  5.84,d(10.1) 1 4,10
3 201.7,C
4 42.7,CH 2.39 5,28 3,5, 10, 28 19
5 43.1,CH 2.09 4, 6a, 6b 4,6,7,9, 10,19 28, 30
6 29.7, CHs a: 2.15 5,6b,7 5,7,10

b: 1.33 5,6a,7 4,7,10
7 77.5,CH 4.96,1(6.8) 6a, 6b 6,9, 14, 30, 7-COCHs 30
8 43.6,C
9 42.7,CH 2.19 11a, 11b 7,8, 10, 11, 12, 19, 30 18
10 38.7,C
11 24.9, CH» a: 1.92 9, 11b, 12a, 12b 19

b: 1.48 9, 11a, 12a, 12b 9,12 30
12 25.7,CH» a: 2.35 11a, 11b, 12b, 13

b: 1.79 11a, 11a, 12b, 13 13 18
13 50.3, CH 2.57,brd (11.9) 12a, 12b 11, 14,17, 18,20 30
14 48.0,C
15 40.3, CH» a: 2.14 15b, 16 8, 14, 18

b: 1.33 15a, 16 13, 14, 16, 17, 18
16 73.9, CH 5.87,brd (8.5) 15a, 15b 14, 17, 20, 16-COCHj
17 148.4,C
18 21.1, CHz 1.14,s 8,13, 14,15 9, 12b
19 25.6, CHs 1.25,s 1,5.9,10 1,4, 11a
20 130.7, C
21 173.4,C
22 28.7, CH» a: 2.50 22b, 23a, 23b 17,20, 21, 24

b:2.43 22a, 23a, 23b 17,20, 21, 24
23 28.2, CH» a: 2.14 22a, 22b, 23b, 24 20, 24, 25

b: 2.07 22a, 22b, 23a, 24 20, 24, 25
24 1229,CH  5.10, brt(6.7) 23a, 23b, 26, 27 26,27 26
25 132.8,C
26 25.7,CHs 1.68, brs 24 24,25,27 24
27 17.8, CHs 1.60, br s 24 24,25, 26
28 12.7, CHs 1.12,d (6.8) 4 3,4,5 5
30 20.2, CHs 1.05,'s 7.8,9, 14 5,7, 11b, 13
7-COCHj 169.7,C
7-COCHj 21.9, CHs 2.02,s 7-COCHj
16-COCH; 170.5, C
16-COCH;  20.5,CHs 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S40 NMR data for 47 ('H for 600 MHz and '*C for 150 MHz in CD30D).

47
Position dc, type ou (J in Hz)? '"H-'HCOSY  HMBC ROESY
1 323,CH,  a: 239 1b, 2a, 2b 2,10, 19 11
b: 1.49 la, 2a, 2b 2,3,5,10 11
2 31.0, CH2 a: 1.91 la, 1b, 2b, 3 1,4
b: 1.68 la, 1b, 2a, 3 4
3 73.5,CH 3.64 2a, 2b, 4 1,5,28
4 38.5,CH 1.87 3,5,28 5,28 6,19
5 442,CH 210 4,6 1,3,4,6,7,9, 10, 19, 28 28, 30
6 79.4, CH 3.46,dd (9.4, 2.0) 5,7 4,5,7,8 4,19, 28
7 83.8, CH 3.44,d (2.0) 6 5,6,8,9, 14,30 15a, 15b, 30
8 45.1,C
9 46.7, CH 2.00,d (2.0) 11 1,7,8,10, 11, 14, 19, 30 18, 19
10 38.3,C
11 68.9, CH 4.36 9, 12a, 12b 8,13 la, 1b, 19
12 37.3, CHz a:2.29,dt (13.0, 3.0) 11, 12b, 13 11,13, 14
b: 1.90 11, 12a, 13 9,13
13 46.3, CH 3.11,brd (11.5) 12a, 12b 12, 14,17, 18, 20 15a, 30
14 498, C
15 40.6, CH2 a:2.20,dd (14.1, 8.6) 15b, 16 8,14, 16, 18 7,13,30
b: 1.45,br d (14.2) 15a, 16 13, 14,16, 17, 18 7,18
16 76.0,CH  5.81,brd(8.6) 15a, 15b 13, 14, 15, 17, 20, 16-COCHs
17 148.6,C
18 21.8, CHs 1.15,s 8, 13,14, 15 9, 15b
19 242,CH; 1205 1,5,9,10 4,6,9,11
20 132.8,C
21 174.6,C
2 30.0,CH,  a:2.53 22b, 23 17, 20, 21, 23, 24
b:2.35 22a,23 17,20, 21, 23,24
23 29.3, CHz 2.10 22a,22b, 24 22,24,25
24 1245,CH  5.13,brt(7.3) 23,26,27 23, 26,27 26
25 133.3,C
26 25.9, CHs 1.66, br s 24 24,25,27 24
27 17.9, CHs 1.60, br s 24 24,25, 26
28 18.5, CH3 1.10, br d (7.0) 4 3,4,5 5,6
30 22.0, CHs 1.36, s 7,8,9, 14 5,7,13, 15a
16-COCH3 172.8,C
16-COCH3 20.7, CHs 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.

258



Table S41 NMR data for 48 ('H for 600 MHz and '*C for 150 MHz in CD30D).

48

Position dc, type on (J in Hz)? 'H-'H COSY HMBC ROESY
1 31.2, CH2 a:2.32 1b, 2a, 2b 2,10, 19

b: 1.48 la, 2a, 2b 2,3,9,10 11
2 308,CH;  a: 1.84 1a, 1b, 2b, 3 1

b: 1.69 la, 1b, 2a, 3 3,4,10
3 73.4, CH 3.64 2a, 2b, 4 1,5,28 28
4 38.9, CH 1.78 3,5,28 5,28 6
5 43.9, CH 2.20,dd (11.9,9.5) 4,6 1,3,4,6,10,19 28, 30
6 70.5, CH 3.73,brdd (9.4, 6.7) 5, 7a, 7b 4,5,7,8,10 4,19, 28
7 43.6, CH2 a: 1.95 6, 7b 5,6,8,9, 14,30

b: 1.25 6, 7a 6,8,9, 14,30
8 40.4,C
9 51.7,CH 1.57,d (1.3) 11 1, 8,10, 11, 12, 14, 19, 30 18,19
10 37.6,C
11 68.3, CH 4.33 9, 12a, 12b 8,9, 13 1b, 19
12 37.3, CHz a:2.30 11, 12b, 13 11,13, 14

b: 1.85 11, 12a, 13 13, 14
13 444, CH 3.09, brd (11.6) 12a, 12b 12, 14,17, 18, 20 15a, 16, 30
14 49.4,C
15 399,CH;  a:2.18 15b, 16 8,14, 18 13, 30

b: 1.25 15a, 16 8,13,14,16,17, 18 18
16 75.6, CH 5.80, br d (8.6) 15a, 15b 13, 14, 17, 20, 16-COCH3 13
17 148.4, C
18 17.6, CHs 0.91,s 8,13,14, 15 9, 15b
19 25.9, CHs 0.99, s 1,5,9,10 6,9,11
20 132.2,C
21 1743, C
2 298, CH»  a:2.53 22b, 23a, 23b 17, 20, 21, 23, 24 24

b: 2.35 22a, 23a, 23b 17,20, 21, 23, 24 24
23 29.3, CHz a:2.12 22a, 22b, 23b, 24 20,22, 24,25

b: 2.06 22a,22b,23a,24  20,22,24,25
24 124.3, CH 5.12,brt(7.3) 23, 26,27 23, 26,27 22a, 22b, 26
25 133.3,C
26 26.0, CHs 1.66, br s 24 24, 25,27 24
27 17.9, CHs 1.60, br s 24 24,25, 26
28 18.6, CHs 1.12,d (7.0) 4 3,4,5 3,5,6
30 23.1, CHs 1.44,s 7,8,9, 14 5,13, 15a
16-COCH3 172.5,C
16-COCH3 20.7, CHs 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S42 NMR data for 49 ('H for 600 MHz and '*C for 150 MHz in CD30D).

49
Position Jc, type ou (Jin Hz)? 'H-'HCOSY HMBC ROESY
1 31.8, CH2 a:2.21 1b, 2a, 2b 2,3,9,10, 19
b: 1.50 la, 2a, 2b 2,3,5 11
2 31.2, CH2 a: 1.88 la, 1b, 2b, 3
b: 1.68 la, 1b, 2a, 3 3
3 72.4, CH 3.68 2a,2b, 4 1,5 28
4 36.8, CH 1.65 3,5,28 5,28 19
5 38.0, CH 1.94 4, 6a, 6b 1,3,4,6,7,10,19 7,28, 30
6 34.0, CH2 a: 1.82,ddd (13.4, 6.7, 3.6) S, 6b, 7 5,7 28
b: 1.14, td (12.4, 7.6) 5, 6a, 7 57,8
7 80.9, CH 3.67 6a, 6b 5,6,9,30 5,30
47.0,C
9 48.5, CH 1.87,d (1.9) 11 1,8, 10, 11, 14, 19, 30 18, 19
10 384,C
11 68.8, CH 430 9, 12a, 12b 8,13 1b, 19
12 37.4, CH2 a: 2.30, dt (12.9, 2.8) 11, 12b, 13 11,13, 14
b: 1.90 11, 12a, 13 13 22a
13 47.3, CH 3.04,brd (11.4) 12a, 12b 12, 14,17, 18, 20 15a, 16, 30
14 49.9,C
15 41.5, CHz a:2.22 15b, 16 8, 14,16, 18 13, 30
b: 1.65 15a, 16 13, 14, 16, 17, 18 18
16 76.1, CH 5.81,brd (8.5) 15a, 15b 13, 14, 17, 20, 16-COCH3 13
17 148.3,C
18 213,CHs  1.16,s 8,13, 14, 15 9, 15b
19 22.0, CHs 1.09, s 1,5,9,10 4,9,11
20 132.9,C
21 174.7,C
22 30.0, CH2 a:2.54 22b, 23 17,20, 21, 23, 24 12b, 24
b: 2.35 22a, 23 17,20, 21, 23, 24 24
23 293,CH,  2.10 22a,22b,24  22,24,25
24 124.5,CH  5.13,brt(7.1) 23,26, 27 23,26,27 22a, 22b, 26
25 133.2,C
26 25.9, CHs 1.66, br s 24 24,25,27 24
27 17.9, CH3 1.60, br s 24 24,25,26
28 16.6, CHs 0.89,d (6.8) 4 3,4,5 3,5, 6a
30 25.3, CHs 1.36,s 7,8,9,14 5,7,13,15a
16-COCHs  172.8,C
16-COCHs  20.8, CHs 1.96, s 16-COCH3;

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S43 NMR data for 50 ('H for 400 MHz and '*C for 100 MHz in CD30D).

50

Position dc, type on (J in Hz)? 'H-'HCOSY  HMBC ROESY
1 364, CHy  a:2.70 1b, 2 3,10, 19

b: 1.95 la, 2
2 37.6, CHz 2.48 la, 1b 1,3, 10
3 218.4,C
4 47.7, CH 2.54 5,28 5,28 6,19
5 513,CH  2.04 4,6 1,4,6,7, 10, 19, 28 7,30
6 75.2, CH 347,dd (94, 3.4) 5,7 4,5,7,8 4,19, 28
7 84.6, CH 4.74,d (3.4) 6 5,6,9, 30, 7-COCHj3 5, 15b, 30
8 45.0,C
9 47.0, CH 2.03 11 1,7,8,10, 11, 14, 19, 30 18, 19
10 38.2,C
11 68.0, CH 4.37,brs 9, 12a, 12b 8,10, 13 19
12 37.3, CHz a:2.32 11, 12b, 13 9,11, 14

b: 1.92 11, 12a, 13 13
13 46.3, CH 3.14,brd (11.6) 12a, 12b 12, 14,17, 18, 20 15a, 16, 30
14 493,C
15 409,CH,  a:2.21,dd (14.6, 8.9) 15b, 16 14,18 13,30

b: 1.23 15a, 16 16, 17 7
16 75.5,CH 5.81,brd (8.4) 15a, 15b 13, 14, 17, 20, 16-COCH3 13
17 147.7, C
18 21.2, CHs 1.03, s 8,13,14,15 9
19 24.7, CHs 1.23,s 1,5,9,10 4,6,9,11
20 1334, C
21 174.2,C
2 299,CH,  a:2.53 22b, 23 17, 20, 21, 23, 24 24

b: 237 22a, 23 17,20, 21, 23, 24 24
23 29.2, CH2 2.12 22a, 22b, 24 22,24,25
24 1243,CH  5.13,brt (6.6) 23,26,27 23,26,27 22a, 22b, 26
25 133.4,C
26 25.9, CHs 1.66, br s 24 24,25,27 24
27 17.9, CHs 1.60, br s 24 24, 25,26
28 16.1, CH3 1.17,d (6.7) 4 3,4,5 6
30 22.3, CHs 1.44,s 7,8,9,14 5,7,13, 15a
7-COCH3 171.9,C
7-COCH3 22.0, CHs 2.03,s 7-COCH3
16-COCH3 172.6, C
16-COCH3 20.7, CHs 1.95,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S44 NMR data for 51 ('H for 400 MHz and '*C for 100 MHz in CDCls).

51

Position dc, type ou (J in Hz)? '"H-'"H COSY HMBC ROESY
1 35.9, CH2 a: 2.59 1b, 2 2

b: 2.00 la, 2 3,10
2 37.4, CHz 2.47 la, 1b 1,3
3 212.8,C
4 46.2, CH 2.54 5,28 3 6,19
5 47.2, CH 2.28,t(10.5) 4,6 4,6,10,19 7,28, 30
6 80.7, CH 4.63,brd (9.4) 5,7 4,5,7,8, 6-COCHj3 4,19, 28
7 79.8, CH 3.46,brs 6 5,6,9,30 5, 15b, 30
8 43.7,C
9 44.8, CH 2.16, brs 11 8,10, 11, 14, 19, 30 18,19
10 36.7, C
11 68.3, CH 4.48,brs 9, 12a, 12b 8,13 19
12 36.3, CH2 a: 2.25 11, 12b, 13 11, 14

b: 2.00 11, 12a, 13
13 454, CH 3.09, brd (11.6) 12a, 12b 12, 14,17, 18, 20 16, 30
14 48.4,C
15 39.6, CH2 a:2.21 15b, 16 18

b: 1.48, brd (14.2) 15a, 16 13, 14,16, 17 7
16 742, CH 5.90, br d (8.4) 15a, 15b 14, 17, 20, 16-COCH3 13
17 150.1, C
18 21.5, CHs 1.16, s 8,13, 14, 15 9
19 24.4, CHs 1.40, s 1,5,9,10 4,6,9,11
20 130.6, C
21 174.0, C
22 28.8, CHz 2.43 23 17,20, 21, 23, 24 24
23 28.3, CH2 2.09 22,24 22,24
24 123.0,CH  5.09,brt(6.7) 23,26,27 26,27 22,26
25 132.7,C
26 25.7, CHs 1.67, brs 24 24, 25,27 24
27 17.8, CHs 1.59, brs 24 24, 25,26
28 13.7, CHs 0.99, d (6.5) 4 3,4,5 5,6
30 21.1, CHs 1.26, s 7,8,9, 14 5,7,13
6-COCH3 171.3,C
6-COCH3 21.6, CHs 2.06, s 6-COCH3
16-COCH3 170.8, C
16-COCH3 20.6, CHs 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S45 NMR data for 52 ('H for 400 MHz and '*C for 100 MHz in CD30D).

52

Position dc, type Ou (J in Hz)? 'H-'H COSY HMBC ROESY?
1 36.0, CH2 a: 2.61 1b, 2 2 5

b: 1.98 la, 2 11
2 37.8, CH2 2.46 la, 1b
3 217.0,C
4 471,CH  2.54 5,28 6,19
5 49.6, CH 2.37,dd (12.4,9.8) 4,6 6,10, 19 la, 28, 30
6 74.1, CH 4.95,ddd (10.2, 6.9, 3.6) 5, 7a,7b 4,19, 28
7 41.6, CH2 a:2.14 6, 7b 9,18

b: 1.20 6, 7a 30
8 405, C
9 50.3, CH 1.67 11 8,10, 11, 14, 19, 30 7a, 12b, 18, 19
10 379,C
11 67.8, CH 4.33,brs 9, 12a, 12b 8,13 1b, 19
12 374,CHy  a:232 11, 12b, 13 11, 14

b: 1.89,td (13.0, 2.0) 11, 12a, 13 9,18
13 44.4, CH 3.07,brd (11.9) 12a, 12b 12,17 15a, 16, 30
14 494,C
15 39.8, CH2 a:2.13 15b, 16 14 13, 30

b: 1.23 15a, 16 13 18
16 75.6, CH 5.80, br d (8.5) 15a, 15b 14,17, 16-COCH3 13
17 147.0, C
18 17.8, CHs 0.95,s 8,13, 14, 15 7a,9, 12b, 15b
19 25.5, CHs 1.18, s 1,5,9,10 4,6,9,11
20 132.8,C
21 #
22 30.0, CH2 a: 2.53 22b, 23 24

b: 2.37 22a,23 24
23 292,CH, 211 22a, 22b, 24
24 124.5, CH 5.13,brt (6.5) 23,26, 27 26,27 22a,22b, 26
25 133.3,C
26 25.9, CHs 1.66, br s 24 24, 25,27 24
27 17.8, CHs 1.60, br s 24 24, 25,26
28 149,CHs  1.01,d (6.6) 4 3,4,5 5.6
30 23.7, CHs 1.37,s 7,8,9, 14 5,13, 15a
6-COCH3 172.4,C
6-COCH3 21.7, CHs 2.00, s 6-COCH3
16-COCH3 172.7,C
16-COCH3 20.7, CH3 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.

bThe data were measured in CD30D at 600 MHz; # The data is not observed.
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Table S46 NMR data for 55 ('H for 600 MHz and '*C for 150 MHz in CD30D).

55

Position dc, type On (J in Hz)? 'H-'"HCOSY HMBC ROESY
1 33.7, CH2 a: 2.20 1b, 2a, 2b 2,5,10, 19

b: 1.53 la, 2a, 2b 2,3,5,10 11
2 31.3, CH2 a: 1.94 la, 1b, 2b, 3 19

b: 1.71 la, 1b, 2a, 3 3,4,10
3 72.3,CH 3.81,brs 2a, 2b, 4 1,4,5 28
4 334,CH 2.19 3,5,28 5,10, 28 19
5 40.7, CH 2.12 4,6 1,3,4,7,10,19 28, 30
6 750,CH  3.80,brs 5 4,5,7,8,10 28
7 218.3,C
8 54.5,C
9 46.7, CH 2.39,d (1.5) 11 1,7,8,10, 11, 14, 19, 30 12b, 18, 19
10 38.0,C
11 67.9, CH 4.41,brs 9, 12a, 12b 8,10, 13 1b, 19
12 37.0, CH2 a: 2.34 11, 12b, 13

b: 1.88,td (12.6, 2.3) 11, 12a, 13 13 9,18
13 452,CH  3.10,brd (11.7) 12a, 12b 12, 14, 17, 18, 20 16, 30
14 48.0, C
15 42.0, CHz2 a: 2.33 15b, 16 8,14, 18 30

b: 1.81, br d (14.6) 15a, 16 13, 14, 16, 17, 18 18
16 75.6, CH 5.81,brd (8.5) 15a, 15b 13, 14, 15, 17, 20, 16-COCH3 13
17 147.5, C
18 18.7, CHs 0.90, s 8,13, 14, 15 9, 12b, 15b
19 24.3, CHs 1.33,s 1,5,9,10 2a, 4,9, 11
20 132.5,C
21 174.2, C
22 29.8, CH2 a: 2.56 22b, 23 17,20, 21, 23, 24 24

b: 2.37 22a,23 17,20, 21, 23, 24 24
23 293,CH,  2.11 22a,22b,24  22,24,25
24 124.3, CH 5.13,brt(7.3) 23,26,27 23, 26,27 22a, 22b, 26
25 133.4,C
26 25.9, CHs 1.67,brs 24 24, 25,27 24
27 17.9, CH3 1.61,brs 24 24, 25,26
28 16.1, CHs 0.97,d (6.7) 4 3,4,5 3,5,6
30 22.8, CHs 1.49,s 7,8,9, 14 5,13, 15a
16-COCH3 172.6,C
16-COCH3 20.7, CHs 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S47 NMR data for 56 ('H for 600 MHz and '*C for 150 MHz in CD30D).

56

Position dc, type ou (Jin Hz)? 'H-'H COSY HMBC ROESY
1 30.6,CH2  a:2.31 1b, 2a, 2b 5,10, 19

b: 1.44 la, 2a, 2b 11
2 30.8,CH2 a:1.81 la, 1b, 2b, 3 19

b: 1.68 la, 1b, 2a, 3
3 72.0, CH 3.63,brs 2a, 2b, 4 1,2,5 28
4 38.9, CH 1.49 3,5,28 10, 28 19
5 37.2,CH 2.33 4, 6a, 6b 4,6 28, 30
6 349,CH2  a:1.60 5,6b,7 4,5,7,8

b: 1.48 5, 6a,7 7,10
7 71.4,CH 3.88,1(8.3) 6a, 6b 6,8,9, 14,30 9,18, 19
8 46.3,C

51.8,CH 1.55,brs 11 7,8, 10,11, 19, 30 7,18, 19

10 37.4,C
11 68.5, CH 4.34,brs 9, 12a, 12b 8,13 1b, 19
12 37.2,CHz  a:2.30 11, 12b, 13

b: 1.84 11, 12a, 13 13 18, 22a
13 45.3, CH 3.04,brd (11.8) 12a, 12b 12, 14,17, 18, 20 16, 30
14 49.2,C
15 43.0,CH2  a:2.27,dd (14.9, 8.9) 15b, 16 8,14, 18 30

b: 1.57,brd (14.9) 15a, 16 13,14, 16,17, 18
16 76.0, CH 5.76,br d (8.7) 15a, 15b 13, 14, 15, 17, 20, 16-COCH3 13
17 147.6, C
18 16.6,CHs  0.99,s 8, 13,14, 15 7,9, 12b
19 25.0,CHs  0.97,s 1,5,9,10 2a,4,7,9, 11
20 132.1,C
21 1747, C
22 29.9,CHz  a:2.55 22b, 23a, 23b 17, 20, 21, 23, 24 12b, 24

b: 2.35 22a,23a,23b 17, 20, 21, 23, 24 24
23 294,CH, a:2.13 22a,22b,23b,24 20, 22,24,25

b: 2.08 22a,22b,23a,24  20,22,24,25
24 124.4,CH 5.13,brt(7.3) 23a, 23b, 26, 27 23, 26,27 22a,22b, 26
25 1333,C
26 25.9, CHs 1.67,brs 24 24,25,27 24
27 17.9, CHs 1.61,brs 24 24,25,26
28 16.2,CHs  0.90,d (6.8) 4 3,4,5 3,5
30 149,CHs  1.32,s 7,8,9,14 5,13, 15a
16-COCH;  172.6,C
16-COCHs  20.7, CH3 1.95,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.

265



Table S48 NMR data for 57 ('H for 600 MHz and '*C for 150 MHz in CD30D).

57

Position dc, type On (J in Hz)? 'H-'HCOSY HMBC ROESY
1 31.7, CH2 a:2.21 1b, 2a, 2b 2,10, 19

b: 1.62 la, 2a, 2b 2,3,5,10 11, 19
2 31.2, CH2 a: 1.92 la, 1b, 2b, 3 19

b: 1.75 la, 1b, 2a, 3
3 71.9, CH 3.74,brs 2a, 2b, 4 1,5 28
4 35.3,CH 1.81 3,5,28 5,28 19
5 37.2,CH 2.23b 4,6 3,4,6,7,10, 19 30
6 408,CH,  2.13 5 5,7,8,10
7 222.1,C
8 54.7,C
9 482,CH 185 1 1,7,8, 10, 11, 14, 19, 30 18, 19
10 38.4,C
11 67.5, CH 4.37,brs 9, 12a, 12b 8,13 1b, 19
12 36.9, CH2 a: 2.32 11, 12b, 13 11, 14

b: 1.85 11, 12a, 13 11,13, 14
13 449,CH  3.07,brd(11.8) 12a, 12b 12, 14, 17, 18, 20 16, 30
14 48.4,C
15 41.8, CH2 a:2.31 15b, 16 8,14, 18 30

b: 1.73,brd (14.8)  15a, 16 13, 14, 16, 17, 18 18
16 75.5,CH 5.79,brd (8.5) 15a, 15b 13, 14, 15, 17, 20, 16-COCH3 13
17 146.5, C
18 17.6, CHs 0.82,s 8,13, 14, 15 9, 15b
19 20.6, CHs 1.08, s 1,5,9,10 1b, 2a, 4,9, 11
20 133.2,C
21 174.6, C
22 29.9, CHz a: 2.54 22b, 23 17,20, 21, 23, 24 24

b: 2.35 22a,23 17,20, 21, 23, 24 24
23 293,CH,  2.09 22a,22b,24  22,24,25
24 124.3, CH 5.13,brt(7.3) 23,26,27 23, 26,27 22a,22b, 26
25 133.4,C
26 25.9, CHs 1.66, br s 24 24, 25,27 24
27 17.9, CH3 1.60, br s 24 24, 25,26
28 16.4, CHs 0.88, br d (6.8) 4 3,4,5 3
30 22.4, CHs 1.48, s 7,8,9, 14 5,13, 15a
16-COCH3 172.6,C
16-COCH3 20.7, CHs 1.95,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.

"The chemical shift was confirmed by 'H-'H COSY, HMBC and ROESY.
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Table S49 NMR data for 58 ('H for 400 MHz and '*C for 100 MHz in CD30D).

58

Position dc, type On (J in Hz)? '"H-'H COSY HMBC ROESY
1 36.6, CH2 a: 2.49 1b, 2 19

b: 2.01 la, 2 3,5
2 382,CH, 251 la, 1b 3,10
3 215.4,C
4 43.1, CH 2.61 5,28 3,5,28 6,19
5 47.1, CH 2.23,brd (12.1) 4,6 3,4,7,10,19, 28 28, 30
6 74.9, CH 5.17,brs 5 4,5,7,8,10,6-COCH3s 4,28
7 211.7,C
8 54.9,C
9 46.2, CH 2.44,br s 11 7,8,10,11, 12,19, 30 12b, 18, 19
10 37.3,C
11 67.6, CH 4.50, brs 9, 12a, 12b 8,10, 13 19
12 36.8, CH2 a: 2.37 11, 12b, 13 9,11, 14

b: 1.99 11, 12a, 13 13 9
13 449, CH 3.13,brd (12.0) 12a, 12b 11,12, 14,17, 18, 20 16, 30
14 482,C
15 41.7, CH2 a:2.34 15b, 16 8,14, 18 30

b: 1.74, br d (14.5) 15a, 16 13, 14,16, 17, 18 18
16 75.3,CH 5.81,brd (8.1) 15a, 15b 13, 14, 17, 20, 16-COCHj3 13
17 146.7, C
18 18.4, CHs 0.87,s 8,13, 14, 15 9, 15b
19 24.7, CHs 1.39,s 1,5,9,10 4,9, 11
20 133.0,C
21 174.1,C
22 29.8, CH2 a: 2.55 22b, 23 17,20, 21, 23, 24

b: 2.38 22a,23 17,20, 21, 23, 24
23 292,CH; 212 22a, 22b, 24 22,24,25
24 124.2, CH 5.14,br t (6.9) 23,26, 27 23,26, 27 26
25 1334, C
26 259,CH;  1.67,brs 24 24,25,27 24
27 17.9, CHs 1.61,brs 24 24, 25,26
28 13.2, CHs 1.10,d (6.3) 4 3,4,5 5,6
30 22.4, CHs 1.52,s 7,8,9, 14 5,13, 15a
6-COCH3 170.8, C
6-COCH3 20.7, CHs 2.08,s 6-COCH3
16-COCH3 172.4,C
16-COCH3 20.7, CHs 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S50 NMR data for 59 ('H for 400 MHz and '*C for 100 MHz in CD30D).

59

Position dc, type OH (J in Hz)? 'H-'H COSY HMBC ROESY
1 36.9, CH2 a: 1.99 1b, 2a, 2b

b: 1.84 la, 2a, 2b 2,3,10
2 32.5, CHa a: 1.88 la, 1b, 2b, 3 3,4

b: 1.66 la, 1b, 2a, 3
3 77.3,CH 3.07 2a, 2b, 4 1 28
4 47.5, CH 1.75 3,5,28 5,6 19
5 36.4, CH 1.73 4,6 6 28, 30
6 75.1, CH 5.24,brs 5 4,7,8, 10, 6-COCHs 28
7 212.5,C
8 54.7,C
9 47.3, CH 2.31,brs 11 7,8,10,11, 14,19, 30 18, 19
10 375,C
11 67.8, CH 4.43,brs 9, 12a, 12b 8,9,10,13 19
12 36.9, CH2 a: 2.34 11, 12b, 13 14

b: 1.92 11, 12a, 13 13
13 45.0, CH 3.09 12a, 12b 12, 14, 17, 18, 20 16, 30
14 48.2,C
15 41.5, CH2 a:2.28 15b, 16 8,14, 18

b: 1.71 15a, 16 13, 14, 16, 17
16 75.4, CH 5.81,brd (8.3) 15a, 15b 14,15, 17, 20, 16-COCHj3 13
17 146.7, C
18 18.3, CHs 0.87,s 8,13, 14,15 9
19 25.1, CHs 1.29,s 1,5,9,10 4,9,11
20 133.0,C
21 174.2,C
22 29.8, CH2 a: 2.55 22b, 23 17,20, 21,23

b: 2.36 22a,23 17,20, 21, 23
23 292, CHa 2.10 22a,22b, 24 22,24,25
24 124.3, CH 5.13,brt(7.2) 23,26,27 23,26,27 26
25 133.4,C
26 25.9, CHs 1.67,brs 24 24, 25,27 24
27 17.9, CHs 1.61,brs 24 24, 25,26
28 15.7, CHs 1.03, d (4.6) 4 3,4,5 3,5,6
30 22.7, CHs 1.51,s 7,8,9, 14 5,13
6-COCH3 170.9, C
6-COCH3 20.8, CHs 2.05,s 6-COCH3
16-COCH3 172.5,C
16-COCH3 20.7, CHs 1.95,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S51 NMR data for 60 ('H for 600 MHz and '*C for 150 MHz in CDCl3).

60

Position dc, type On (J in Hz)? "H-H COSY HMBC ROESY
1 29.7, CHz a: 1.75 1b, 2a, 2b 2,10, 19

b: 1.23 la, 2a, 2b 3,5,10
2 29.5, CHz a: 1.83 la, 1b, 2b, 3 1

b: 1.69 la, 1b, 2a, 3 3,4,10
3 71.0, CH 3.84,brs 2a, 2b, 4 1,2,5,28 28
4 32.3,CH 1.99 3,5,28 5,28 19
5 39.3,CH 2.26 4,6 1,3,4,7,10,19 28, 30
6 745,CH  5.14,brs 5 4,5,7,8, 10, 6-COCHs 28
7 210.2,C
8 52.8,C
9 41.9, CH 2.40 11a, 11b 1,7,8,10, 11, 12, 19, 30 12b, 18, 19
10 35.8,C
11 22.6, CH2 a: 1.77 9, 11b, 12a, 12b

b:1.40,qd (13.1,3.4)  9,11a,12a,12b 9 13
12 26.1, CH2 a:2.29 11a, 11b, 12b, 13

b: 1.69 11a, 11b, 12a, 13 13 9
13 49.1, CH 2.52,brd (11.9) 12a, 12b 12, 14,17, 18,20 11b, 16, 30
14 468, C
15 40.4, CH2 a:2.24 15b, 16 8, 14, 18 30

b: 1.83, br d (14.5) 15a, 16 13, 14, 16, 17, 18 18
16 73.6, CH 5.81,brd (8.5) 15a, 15b 13, 14, 17, 20, 16-COCH3 13
17 148.1, C
18 17.9, CHs 0.86, s 8, 13,14, 15 9, 15b
19 22.7, CHs 1.18, s 1,5,9,10 4,9
20 130.2,C
21 174.6,C
2 284,CH,  a:247 22b, 23a, 23b 17,20, 21, 23, 24 24

b: 2.40 22a, 23a, 23b 17,20, 21, 23, 24 24
23 28.3, CH2 a: 2.09 22a,22b, 23b, 24 22,24,25

b: 2.01 22a, 22b, 23a, 24 22,24,25
24 122.8, CH 5.06,brt(7.1) 23a, 23b, 26, 27 23, 26,27 22a, 22b, 26
25 132.6, C
26 25.6, CHs 1.65, brs 24 24, 25,27 24
27 17.6, CHs 1.57,brs 24 24,25,26
28 15.3, CHs 0.99, d (6.8) 4 3,4,5 3,5,6
30 179,CHs 130, s 7,8,9, 14 5,13, 15a
6-COCH3 169.1, C
6-COCH3 20.8, CHs 2.03,s 6-COCH3
16-COCH3 170.2,C
16-COCH3 20.4, CHs 1.89, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S52 NMR data for 61 ('H for 400 MHz and '*C for 100 MHz in CDCl3).

61

Position dc, type ou (J in Hz)? '"H-'H COSY HMBC ROESY
1 160.6, CH 8.19,d (10.2) 2 3,5,9,10 11
2 126.3, CH 5.81,d (10.2) 1 4,10
3 201.7,C
4 40.3, CH 2.74,dq (13.2, 6.6) 5,28 3,5,28 6,19
5 46.5, CH 2.42 4,6 1,3,4,10, 19, 28 28, 30
6 73.6, CH 5.23,brs 5 4,5,7,8,10,6-COCH3 4,28
7 208.8, C
8 533,C
9 45.3, CH 2.46 11 1,7,8,10,11, 14, 19, 30 12b, 18, 19
10 38.7,C
1 672,CH  4.69,brs 9,12a, 12b 8,10, 13 1,19
12 35.7, CH2 a: 2.39 11, 12b, 13 9,11

b: 2.06 11, 12a, 13 13 9,18
13 43.9, CH 3.12,brd (12.1) 12a, 12b 11,12, 14,17, 18, 20 16, 30
14 46.7, C
15 40.5,CH.  a:2.31,dd (15.0,8.9) 15b, 16 8,14, 18 30

b: 1.91, brd (15.3) 15a, 16 13, 14, 16,17, 18 18
16 73.8, CH 5.91,brd (8.3) 15a, 15b 13, 14, 17, 20, 16-COCHj3 13
17 148.2, C
18 17.8, CHs 0.88, s 8,13, 14, 15 9, 12b, 15b
19 27.8, CHs 1.47,s 1,5,9,10 4,9,11
20 1304, C
21 174.1,C
2 287,CHy  2.44 23a, 23b 17,20, 21, 24 24
23 28.4, CHz a: 2.15 22,23b, 24 20, 22,24, 25

b: 2.04 22,23a, 24 20, 22,24, 25
24 1228,CH  5.09, br t (7.0) 23a,23b,26,27 23,2627 22,26
25 132.9,C
26 25.7, CHs 1.66, br s 24 24, 25,27 24
27 17.8, CHs 1.58,brs 24 24,25, 26
28 13.0, CHs 1.24,d (6.7) 4 3,4,5 5,6
30 22.3, CHs 1.38, s 7,8,9, 14, 5,13, 15a
6-COCH3 168.9, C
6-COCH3 20.6, CHs 2.08, s 6-COCH3
16-COCH3 170.5,C
16-COCH3 20.4, CH3 1.93,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S53 NMR data for 62 ('H for 600 MHz and '*C for 150 MHz in CD30D).

62

Position dc, type ou (J in Hz)? 'H-'H COSY HMBC ROESY
1 143.7, CH 6.79,d (10.2) 2 3,5,10 11, 19
2 126.0,CH  5.49,dd (10.2,4.3) 1,3 4,10
3 69.4, CH 3.97,t(4.4) 2,4 1,2,5 28
4 32.3,CH 2.46 3,5,28 28 19
5 41.1, CH 2.08,dd (11.2, 1.5) 4,6 1,3,4,10, 19 28, 30
6 74.6, CH 3.91,d(1.5) 5 4,5,7,8,10 28
7 217.9,C
8 54.3,C
9 46.7, CH 2.43,brs 11 1,7,8,10, 11, 14, 19, 30 12b, 18, 19
10 394,C
11 67.9, CH 4.53,brs 9, 12a, 12b 8,13 1,19
12 36.8, CH2 a: 2.37 11, 12b, 13

b: 1.91, brt (13.0) 11, 12a, 13 13 9,18
13 447, CH 3.10,brd (11.4) 12a, 12b 15a, 30
14 479, C
15 42.1,CH:  a:227,dd (15.3,8.7) 15b, 16 14,18 13,30

b: 1.82, br d (14.7) 15a, 16 13, 14, 16, 18 18
16 75.7, CH 5.81,brd (8.2) 15a, 15b 14
17 #
18 18.6, CH3 0.93,s 8, 13,14, 15 9, 12b, 15b
19 296,CHs  135,s 1,5,9, 10 1,4,9, 11
20 #
21 #
2 302,CHy  a:2.56 22b, 23

b: 2.37 22a,23
23 29.3, CH2 2.13 22a,22b, 24
24 124.6, CH 5.15,brt (6.1) 23,26,27 23,26, 27 26
25 133.1,C
26 259,CHs  1.67,brs 24 24,25,27 24
27 17.9, CHs 1.61,brs 24 24,25, 26
28 14.2, CHs 1.06, d (6.9) 4 3,4,5 3,5,6
30 225,CHs  137,s 7,8,9, 14 5,13, 15a
16-COCH3 172.8, C
16-COCH3 20.9, CHs 1.97,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.

#Data are not observed in NMR spectra.
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Table S54 NMR data for 63 ('H for 600 MHz and '*C for 150 MHz in pyridine-ds).

63
Position dc, type ou (Jin Hz)? 'H-'H COSY HMBC ROESY dc, type® on (J in Hz)?
1 138.2, CH 6.19,d (10.0) 2 3,5,10 11a, 11b, 19 140.2, CH 6.18,d (10.0)
2 129.7, CH 5.97,dd (9.7, 3.5) 1,3 4,10 128.8, CH 5.58, dd (10.1,
4.0)
3 67.8, CH 4.33,brs 2,4 1,2,5 28 69.0, CH 4.01,t(4.3)
4 31.8,CH 2.50 3,5,28 3,5,10,28 19 32.3,CH 2.36
5 41.1,CH 251 4,6 1,3,4,7,9, 10, 19 30 418, CH 2.10
6 748,CH 574, brs 5 4,5,7,8,10,6-COCH; 28 75.5, CH 5.19,brs
7 210.7,C 212.0,C
8 53.0,C 54.0, C
9 42.1, CH 2.62 11a, 11b 1,7,8,10, 11, 19, 30 18,19 432, CH 2.50
10 38.0,C 38.8,C
11 24.0, CH2 a: 1.90 9, 11b, 12a, 12b 8,13 1 24.8, CH2 a: 1.96
b: 1.46 9, 11a, 12a, 12b 1,30 b: 1.56
12 26.5, CHz a: 2.43 11a, 11b, 12b, 13 14 27.4, CHz a: 2.38
b: 1.81,brq (13.6) 1la, 11b, 122,13 11,13 18 b: 1.77
13 49.1, CH 2.60 12a, 12b 12, 14,17, 18 16, 30 50.0, CH 2.65,brd (11.4)
14 47.0,C 478, C
15 413,CH,  a: 2.35, dd (142, 15b, 16 8,14, 18 30 41.8,CH:  a:2.23,dd (14.8,
8.8) 9.0)
b: 2.17 15a, 16 13, 14, 16, 17, 18 18 b: 1.73
16 74.2, CH 6.43,brd (8.4) 15a, 15b 13, 14, 17, 20, 13 75.2, CH 5.77,brd (8.3)
16-COCH3
17 144.6, C 146.1, C
18 18.1, CH3 1.13,s 8,13, 14,15 9, 12b, 15b 18.4, CHs 0.87,s
19 28.3, CH3 1.42,s 1,5,9,10 1,4,9 28.4, CHs 1.30, s
20 133.1,C 132.8,C
21 173.0,C #
22 29.5, CHz a: 2.94 22b, 23a, 23b 17, 20, 21, 23, 24 24 29.7, CHz a: 2.57
b: 2.84 22a, 23a, 23b 17, 20, 21, 23, 24 24 b: 2.38
23 29.1,CHy  a:2.57 22a,22b,23b,24  22,24,25 29.1,CH:  2.11
b: 2.44 22a,22b,23a,24 22,24, 25
24 124.3, CH 5.41,brt(6.4) 23a, 23b, 26, 27 23,26,27 22a, 22b, 26 124.3, CH 5.14,brt (7.3)
25 132.2,C 133.4,C
26 25.8, CH3 1.72,brs 24 24,25,27 24 25.9, CH3 1.68, brs
27 17.8, CH3 1.69,brs 24 24,25, 26 17.8, CHs 1.61,brs
28 14.5, CH3 1.37,d (4.2) 4 3,4,5 3,6 14.0, CHs 1.04, d (6.8)
30 18.2, CH3 1.13,s 7,8,9, 14 5,11b,13,15a 18.6, CH3 1.22,s
6-COCH3 169.4, C 1709, C
6-COCH3 20.7, CH3 2.13,s 6-COCH3 20.7, CH3 2.07,s
16-COCH3 1704, C 172.5,C
16-COCH3 20.6, CH3 191,s 16-COCH3 20.6, C 1.95,s

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.

"The data were measured in CD30D (‘H NMR for 400 MHz and '*C NMR for 100 MHz).

#The data is not observed in NMR spectra.
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Table S55 NMR data for 64 ('H for 600 MHz and '*C for 150 MHz in CD30D).

64

Position dc, type ou (J in Hz)? 'H-'H COSY HMBC ROESY
1 141.3,CH 6.09,d(10.2) 2 3,5,10,19 11a, 11b, 19
2 127.2,CH 5.59,dd (10.2,4.7) 1,3 3,4, 10
3 70.1, CH 3.78,1(4.0) 2,4 1,2,5 28
4 36.4, CH 2.07 3,5,28 5 19
5 42.0, CH 2.09 4,6 1,3,4,6,10, 19 28, 30
6 75.6, CH 3.52,brd (9.8) 5,7 4,5,7,8 19
7 84.5, CH 4.81,brs 6 6,8,9,14,30,7-COCHs 30
8 438, C
9 42.8, CH 2.22,dd (13.4,3.7) 11a, 11b 1,5,8,10,11,14,19,30 12b, 18,19
10 39.6,C
11 26.2,CH2  a:2.00 9, 11b, 12a, 12b 1

b: 1.39,qd (13.0,4.4) 9, 11ba 12a, 12b 9,12 1, 13,30
12 27.2,CH2 a:2.29 11a, 11b, 12b, 13

b: 1.69 11a, 11b, 12a, 13 11,13 9,18
13 50.2, CH 2.63,brd (11.2) 12a, 12b 12, 14,17, 18, 20 11b, 15a, 16, 30
14 495, C
15 41.0,CH2 a:2.18,dd (14.4,9.2) 15b, 16 8, 14, 18, 13

b: 1.20, br d (14.4) 15a, 16 13,16, 17,18 18
16 75.5,CH 5.78,br d (8.6) 15a, 15b 14,17, 20, 16-COCH3 13
17 146.9, C
18 21.6, CHs 1.03, s 8, 13,14, 15 9, 12b, 15b, 7-COCHj3
19 27.7,CHs 1.14,s 1,5,9,10 1,4,6,9
20 133.6, C
21 174..5, C
22 29.8, CH2 a:2.54,dt(13.2,7.6) 22b, 23 17,20, 21, 23, 24 24

b: 2.35 22a,23 17,20, 21, 23, 24 24
23 29.0,CH2>  2.08 22a, 22b, 24 22,24,25
24 1244,CH 5.12,brt(7.2) 23,26,27 23,26, 27 22a, 22b, 26
25 133.3,C
26 25.9, CHs 1.67,brs 24 24,25,27 24
27 17.8,CHs  1.60,brs 24 24,25,26
28 165,CHs  1.13,d (5.8) 4 3,4,5 3,5
30 17.3,CHs  1.18,s 7,8,9, 14 5,7, 11b, 13
7-COCH3 171.9,C
7-COCH3 22.0,CHs  2.03,s 7-COCH3 18
16-COCHs  172.6,C
16-COCHs  20.6,CHs 1.95,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity
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Table S56 NMR data for 65 ('H for 600 MHz and '*C for 150 MHz in CD30D).

65

Position  dc,type  ou (J in Hz)® 'H-'H COSY HMBC ROESY
1 140.4,CH  6.06, d (10.1) 2 3,5,9, 10, 19 11a, 11b, 19
2 127.6,CH  5.62, dd (10.1, 4.8) 1,3 3,4, 10
3 69.8,CH  3.79,t(4.3) 2,4 1,2,4,5,28 28
4 36.0,CH  2.06 3,5,28 5,28 6,19
5 39.9,CH  2.47,t(11.0) 4,6 1,3,4,6,7,9,10, 19 28,30
6 73.1,CH  5.01,ddd (10.8,7.3,2.4) 5,7a,7b 4,5,8, 6-COCHs 4,19,28
7 41.0,CH>  a:2.12,dd (14.9, 7.4) 6, 7b 5,6,8,9, 14, 30 18

b: 1.27, dd (14.9, 2.3) 6,7a 6,8,9, 14, 30
8 40.0, C
9 477,CH  1.76,dd (13.3,3.1) 11a, 11b 1,5, 10,11, 19,30 18, 19
10 39.3,C
11 26.1,CH> a:1.92 9,11b, 122, 12b 9 1

b: 1.30, qd (13.0, 4.0) 9,11ba 12a,12b 8,9, 12 1, 13,30
12 27.8,CH: a:2.30 11a, 11b, 12b, 13

b: 1.69 11a, 11b, 124,13 11,13 18
13 48.9,CH  2.61,brd(11.5) 12a, 12b 12, 14, 17, 18, 20 11b, 15a, 16, 30
14 49.4,C
15 40.1,CH>  a:2.06 15b, 16 14, 16, 18 13

b: 1.19, br d (14.6) 15a, 16 13, 16, 17, 18 18
16 75.4,CH  5.75,brd (8.6) 15a, 15b 14,15, 17,20, 16-COCH; 13
17 147.3,C
18 17.9,CHs  0.95,s 8,13, 14,15 7a, 9, 12b, 15b
19 28.6,CHs 1.04,s 1,5,9,10 1,4,6,9
20 132.5,C
21 174.4,C
22 29.7,CH>  a:2.55,dt(13.1,7.6) 22b, 23 17,20, 21, 23, 24 24

b: 2.36 22a,23 17,20, 21, 23, 24 24
23 29.1,CH:  2.09 22a, 22b, 24 22,24,25
24 124.4,CH 5.12,brt(7.3) 23,26,27 23,26,27 22a, 22b, 26
25 133.3,C
26 259,CHs  1.67,brs 24 24,25,27 24
27 17.8,CHs  1.60, brs 24 24,25,26
28 15.8,CHs  0.97, d (7.0) 4 3,4,5 3,5,6
30 19.4,CHs  1.17,s 7,8,9, 14 5,11b, 13
6-COCH;  172.6,C
6-COCHs  21.9,CH; 2.01,s 6-COCHj
16-COCH;  172.6,C
16-COCH;  20.6,CH;  1.95,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S57 NMR data for 66 ('H for 600 MHz and '*C for 150 MHz in CD30D).

66

Position dc, type Sn (J in Hz)? 'H-'H COSY HMBC ROESY
1 160.4, CH 7.46, d (9.3) 2 3,5,9,10 11a, 11b
2 128.0, CH 5.84,d (9.5) 3,4,10
3 204.5,C
4 44.0, CH 2.65 5,28 3,5,6,10, 28 6,19
5 50.1, CH 2.45,1(10.9) 4,6 1,3,4,6,7,10,19,28 28,30
6 72.5,CH 5.05 5,7a, 7b 4,5,7,10,6-COCHs  4,9,19
7 42.1,CH, a:2.32 6,7b 6,8, 14,30 18

b: 1.27 6,7a 6,8, 30
8 40.1,C
9 45.9,CH 1.81 11a, 11b 1,8, 11,19, 30 6,18, 19
10 40.9, C
11 25.8, CHa a: 1.85 9, 11b, 12a, 12b 8 1

b: 1.53 9, 11a, 12a, 12b 9,12 1,30
12 27.3,CH: a: 2.37 11a, 11b, 12b, 13

b: 1.76 11a, 11b, 12a, 13
13 48.9, CH 2.63 12a, 12b 12, 14, 17, 18, 20 16, 30
14 493,C
15 40.1, CH» a: 2.04 15b, 16 8,14, 18 30

b: 1.24 15a, 16 8,14, 16,17, 18 18
16 75.3, CH 5.78, brd (7.1) 15a, 15b 14,17, 20, 16-COCH; 13
17 146.6, C
18 18.4, CHs 1.01,s 8,13, 14,15 7a, 9, 15b
19 27.5,CHs 1.24,s 1,5,9,10 4,6,9
20 133.3,C
21 174.6,C
22 29.8, CHa a: 2.55 22b, 23 17, 20, 21, 23, 24 24

b: 2.38 22a,23 17, 20, 21, 23, 24 24
23 29.1, CH, 2.10 22a, 22b, 24 20, 22, 24, 25
24 124.4, CH 5.13 23,26,27 23,26,27 22a, 22b, 26
25 133.3,C
26 25.9, CHs 1.67,brs 24 24,25,27 24
27 17.8, CHs 1.61,brs 24 24,25,26
28 16.3, CHs 1.21,d (5.3) 4 3,4,5 5
30 20.9, CHs 1.13,s 7.8,9, 14 5,11b, 13, 15a
6-COCH;  172.3,C
6-COCH;  21.6, CHs 2.03,s 6-COCHj
16-COCH;  172.6,C
16-COCH;  20.7, CHs 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity
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Table S58 NMR data for 67 ('H for 400 MHz and '*C for 100 MHz in acetone-ds).

67

Position Jc, type o (Jin Hz)? 'H-"H COSY HMBC ROESY
1 30.8, CH2 a: 2.59 1b, 2a, 2b

b: 1.49, brd (13.8) la, 2a, 2b 3,5 11, 19
2 31.0, CH2 a: 1.79 la, 1b, 2b, 3

b: 1.67 la, 1b, 2a, 3
3 71.8, CH 3.66, br s 2a, 2b, 4 1,5 28
4 38.3,CH 1.79 3,5,28 6,19
5 40.2, CH 2.67,1(10.4) 4,6 1,3,4,6,10,19 28, 30
6 73.3,CH 4.84,brdd (9.6, 7.1) 5, 7a, 7b 8, 6-COCH3 4,19, 28
7 40.4, CH2 a: 1.92 6, 7b 8,30

b: 1.19 6, 7a 6,8,9
8 39.5,C
9 51.2,CH 1.61 11 8,10, 11, 14, 19, 30 12b, 18, 19
10 36.8, C
11 67.6, CH 4.43,brs 9, 12a, 12b 8,13 1b, 19
12 37.3, CHz a: 2.36 11, 12b, 13 9,11, 14

b: 1.90 11, 12a, 13 13 9,18
13 44.1, CH 3.16.brd (11.8) 12a, 12b 12, 14,17, 18, 20 15a, 16, 30
14 48.8,C
15 39.6, CH2 a:2.12 15b, 16 14, 18 13, 30

b: 1.21 15a, 16 13, 14,16, 17,18 18
16 74.7, CH 5.82,brd (8.4) 15a, 15b 14, 17, 20, 16-COCH3 13
17 149.0, C
18 17.5, CH3 0.92,s 8,13,14,15 9, 12b, 15b
19 25.9, CHs 1.04, s 1,5,9,10 1b,4,6,9, 11
20 131.1,C
21 171.3,C
22 29.5, CH2 a:2.52 22b, 23 17,20, 21 24

b: 2.41 22a,23 17,20, 21 24
23 29.2, CH2 2.10 22a, 22b, 24 24
24 124.3, CH 5.14,br t (7.0) 23,26, 27 26, 27 22a, 22b, 26
25 132.6,C
26 25.8, CH3 1.66, br s 24 24, 25,27 24
27 17.8, CHs 1.60, br s 24 24, 25,26
28 17.5, CHs 0.88, d (6.9) 4 3,4,5 3,5,6
30 22.5, CH3 1.44,s 7,8,9, 14 5,13, 15a
6-COCHj3 170.6, C
6-COCHj3 21.9, CH3 1.96, s 6-COCH3
16-COCHj3; 170.3,C
16-COCHs  20.6, CH3 1.88, s 16-COCHj3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S59 NMR data for 68 ('H for 400 MHz and '*C for 100 MHz in CD30D).

68

Position dc, type ou (J in Hz)? 'H-'H COSY HMBC ROESY
1 33.3, CH: a:2.28 1b, 2a, 2b

b: 1.58 la, 2a, 2b 3,5 11
2 31.0, CH2 a: 1.90 la, 1b, 2b, 3

b: 1.74 la, 1b, 2a, 3
3 71.8, CH 3.79,brs 2a, 2b, 4 1,5 28
4 33.7,CH 2.02 3,5,28 19
5 41.1, CH 2.41,dd (10.8, 1.4) 4,6 3,4,7,10, 19 28,30
6 75.8, CH 5.14,d (1.4) 5 4,5,7,8, 10, 6-COCH;3 28
7 212.8,C
8 54.9,C
9 47.5,CH 231, brs 1 1,7,8, 10, 11, 14, 19, 30 18, 19
10 38.1,C
11 67.7, CH 4.44,br s 9, 12a, 12b 8,13 1b, 19
12 37.0, CH2 a:2.35 11, 12b, 13

b: 1.92 11, 12a, 13 13
13 45.1,CH 3.11, brd (11.6) 12a, 12b 12, 14, 17, 18, 20 16, 30
14 48.2,C
15 41.6, CH2 a:2.31 15b, 16 8, 14,18 30

b: 1.72, br d (14.6) 15a, 16 13, 14, 16, 17
16 75.4, CH 5.81,brd (8.4) 15a, 15b 14,17, 20, 16-COCH3 13
17 146.8, C
18 18.3, CHs 0.86, s 8,13, 14,15 9
19 24.3, CHs 1.29, s 1,5,9,10 4,9,11
20 133.0,C
21 174.3,C
22 29.8, CH2 a: 2.55 22b, 23 17, 20, 21, 23

b: 2.38 22a,23 17, 20, 21, 23
23 292,CH, 212 22a, 22b, 24 22,24,25
24 124.3, CH 5.13 23, 26,27 23,26,27 26
25 133.4,C
26 25.9, CHs 1.67,brs 24 24, 25,27 24
27 17.9, CH3 1.61, brs 24 24, 25,26
28 16.1, CHs 0.96, d (6.8) 4 3,4,5 3,5,6
30 22.8, CHs 1.56, s 7,8,9, 14 5,13, 15a
6-COCH3 171.1,C
6-COCH3 20.8, CHs 2.04,s 6-COCH3
16-COCH3 172.5,C
16-COCH3 20.7, CH3 1.95,s 16-COCH3

2The indiscernible signals due to overlap or the complex multiplicity are reported without designating multiplicity.
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Table S60 NMR data for 69 ('H for 600 MHz and '*C for 150 MHz in CD30D).

69

Position dc, type Ou (J in Hz)? 'H-'H COSY HMBC ROESY
1 142.1, CH 6.71,d (10.2) 2 3,5,10 11
2 126.5, CH 5.56,dd (10.1, 4.4) 1,3 10
3 69.0, CH 3.96, t (4.5) 2,4 28
4 32.4,CH 2.28 3,5,28 19
5 41.1, CH 2.45,dd (11.2,2.4) 4,6 3,4,9,10, 19 28, 30
6 75.1,CH 5.27,d(2.3) 5 4,5,7,10, 6-COCH3 28
7 212.0,C
8 54.5,C
9 47.5, CH 2.34,d(1.6) 11 1,5,7,8,10, 11, 14, 19, 30 12b, 18, 19
10 39.3,C
1 67.9, CH 456 9,12a, 12b 8, 13 1,19
12 36.6, CH2 a: 2.39 11, 12b, 13

b: 1.96 11, 12a, 13 13 9,18
13 447, CH 3.09, brd (11.6) 12a, 12b 15a, 16, 30
14 48.1,C
15 416,CHy  a:225 15b, 16 8,14, 18 13, 30

b: 1.73, br d (14.6) 15a, 16 13,14, 16,17, 18 18
16 75.5,CH 5.81,brd (8.4) 15a, 15b 13, 14, 16-COCHs 13
17 144.4, CP
18 18.1, CHs 0.90, s 8, 13,14, 15 9, 12b, 15b
19 29.0, CHs 1.28,s 1,5,9,10 4,9,11
20 #
21 #
2 30.1,CHy  a:2.55 22b, 23 23,24

b: 2.37 22a,23 23,24
23 29.2, CHz 2.12 22a, 22b, 24 22,24,25
24 124.6,CH  5.15,brt(7.2) 23,26,27 23,26,27 26
25 133.2,C
26 25.9, CHs 1.67,brs 24 24,25,27 24
27 17.9, CHs 1.61,brs 24 24,25, 26
28 14.3, CHs 1.01,d (6.7) 4 3,4,5 3,5,6
30 22.1, CHs 1.46, s 7,8,9, 14 5,13, 15a
6-COCH3 171.1,C
6-COCH3 20.8, CHs 2.06, s 6-COCH3
16-COCH3 172.7,C
16-COCH3 20.8, CHs 1.97,s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.

The data is observed in the HMBC spectrum.”The data are not observed in NMR spectra.
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Table S61 NMR data for 81 ('H for 600 MHz and "*C for 150 MHz in CDCl5).

81

Position dc, type ou (J in Hz)? 'TH-"H COSY HMBC ROESY
1 139.4, CH 6.06, br d (10.4) 2,3 3,5,10 11a, 11b, 19
2 128.1, CH 5.44, dd (10.0, 2.3) 1,3 4,10 11a, 11b, 19
3 76.6, CH 3.77,brd (7.9) 1,2,4 1,2,4,28 5,28
4 37.7, CH 1.77 3,5,28 3,5,10,28 19
5 44.1, CH 1.65 4, 6a, 6b 1,3,4,6,7,9,10,19 3,30
6 19.7, CH2 a: 1.57 5, 6b, 7a, 7b 4,5,7,8,10

b: 1.10 5, 6a, 7a, 7b 4,5,7,10
7 33.6, CH> a: 1.91, brdd (14.3,7.1) 6a, 6b, 7b 5,6,8, 14, 30 18

b: 1.19 6a, 6b, 7a 6,8,9, 30

38.5,C
43.8,CH 1.53, dd (12.8, 2.5) 11a, 11b 1,5,8,10,11,19,30 18,19

10 37.7,C
1 247,CH,  a:1.70 9, 11b, 12a, 12b 1,2

b: 134, qd (12.9, 3.5) 9, 11a, 12a, 12b 9,12 1,213
12 262,CH,  a:2.27 11a, 11b, 12b, 13 9, 14

b: 1.65 11a, 11b, 12a, 13 11,13
13 49.0, CH 2.52 12a, 12b 12, 14,17, 18, 20 11b, 15a, 16, 30
14 48.5,C
15 39.1, CH2 a: 2.00, dd (14.6, 8.9) 15b, 16 8,13, 14, 18, 13, 30

b: 1.27,brd (14.2) 15a, 16 14,16,17,18 18
16 74.1, CH 5.85,brd (8.3) 15a, 15b 14, 17, 20, 16-COCHj3 13
17 1494, C
18 18.3, CH3 0.94,s 8,13, 14,15 7a,9, 15b
19 27.8, CH3 1.03, s 1,5,9,10 1,2,4,9
20 1304, C
21 174.3,C
22 28.6, CH» a: 2.50 22b, 23a, 23b 17,20, 21, 23, 24 24

b: 2.42 22a, 23a, 23b 17,20, 21, 23, 24 24
23 282,CH,  a:2.11 22a,22b,23b,24 20,22, 24, 25

b: 2.05 22a,22b,23a,24 20,22, 24, 25
24 123.1,CH  5.09, br t (7.0) 23a, 23b, 26, 27 23,26,27 22a, 22b, 26
25 132.5,C
26 25.7, CH3 1.67,brs 24 24,25,27 24
27 17.7, CH3 1.59,brs 24 24, 25,26
28 16.5, CH3 1.02, d (6.4) 4 3,4,5 3
30 21.5, CH3 0.98, s 7,8,9, 14 5,13, 15a
16-COCH3 171.0,C
16-COCH3 20.7, CH3 1.96, s 16-COCH3

2The indiscernible signals from overlap or the complex multiplicity are reported without designating multiplicity.
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Table S62 The Boltzmann distribution for two possible structures (34-A and 34-B) of 34.

34-A 34-B

Conformer Contribution (%) Conformer Contribution (%)
1 26.06 1 35.62
2 6.25 2 8.36
3 4.73 3 3.78
4 13.84 4 28.83
5 20.92 5 5.26
6 6.75 6 9.30
7 3.37 7 3.12
8 3.72 8 4.34
9 10.83 9 1.40
10 3.53

Table S63 The Boltzmann distribution for two possible structures (35-A and 35-B) of 35.

35-A 35-B

Conformer Contribution (%)  Conformer Contribution (%)  Conformer Contribution (%)
1 12.68 1 3.46 20 4.99
2 2.45 2 1.22 21 5.47
3 3.92 3 3.29 22 3.67
4 8.85 4 3.43 23 42
5 2.77 5 1.59 24 3.7
6 2.37 6 2.6 25 3.89
7 7.07 7 2.53 26 1.97
8 11.51 8 4.53 27 1.89
9 4.60 9 1.25 28 1.16
10 3.52 10 4.23 29 1.59
11 7.83 11 1.52 30 1.57
12 5.75 12 1.52 31 3.22
13 3.38 13 2.62 32 1.08
14 2.42 14 1.48 33 1.08
15 5.83 15 5.81 34 1.92
16 4.98 16 2.03 35 1.51
17 3.00 17 1.96 36 1.86
18 5.11 18 1.25 37 3.51
19 1.95 19 1.59 38 3.64
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Table S64 The Boltzmann distribution for two possible structures (38-A and 38-B) of 38.

38-A 38-B

Conformer Contribution (%) Conformer Contribution (%) Conformer Contribution (%)
1 3.47 1 1.39 18 2.10
2 1.95 2 4.95 19 2.51
3 4.52 3 3.57 20 1.59
4 2.73 4 2.25 21 1.52
5 10.94 5 1.61 22 11.29
6 14.42 6 2.65 23 7.94
7 6.07 7 1.69 24 3.79
8 8.12 8 1.64 25 2.50
9 2.72 9 5.98 26 1.88
10 1.86 10 3.98 27 2.95
11 1.25 11 7.19 28 1.85
12 5.06 12 8.06

13 1.44 13 5.54

14 12.36 14 3.25

15 15.71 15 1.30

16 4.66 16 3.08

17 271 17 1.97

Table S65 The Boltzmann distribution for two possible structures (42-A and 42-B) of 42.

42-A 42-B

Conformer Contribution (%) Conformer Contribution (%)
1 4.02 1 25.98
2 12.98 2 8.08
3 14.16 3 28.67
4 1.28 4 16.30
5 4.30 5 3.24
6 4.74 6 3.61
7 437 7 2.06
8 14.27 8 3.93
9 2.54 9 1.25
10 8.11 10 4.38
11 15.68 1 2.51
12 9.19

13 437
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Table S66 Comparison of the chemical shifts of compounds 38 and 40.

40 38
40 38

Position  dc, type dc, type

1 84.1,CH 83.8,CH

2 42.9,CH2 429, CH2

3 2169, C 216.6,C

4 453,CH 45.2,CH

5 36.9,CH  37.1,CH

10 43.9,C 43.8,C

19 21.3,CHs 21.7,CH3

The relative configuration of 40 is assigned

1.5*,45%,58*,75%,85*,95%,10S*, 1 1R*,13R*,145*,165*.
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Table S67 R square (R?) of the linear correlations, mean absolute error (MAE) values and DP4+

probabilities of 34-A/34-B and 42-A/42-B of 34 and 42, respectively.

No. 34 34-A 34-B 42 42-A 42-B
Sopt Ocom AE  do. AE  depn O AE Jeom  AE
139.4 13832 1.08 13627 3.13 1384 13833 0.07 13631 2.09

—

2 127.9 126.08 1.82 127.11  0.79 129.1 126.17 2.93 127.85 1.25
3 68.2  69.61 1.41 7569 749 679  69.72 1.82 7583  7.93
4 325  35.03 253 3845 595 311 3318  2.08 3622 512
5 36.3 3737 1.07 41.05 475 534 5294 046 5649 3.09
6 389  40.52 1.62  40.19 1.29  216.1 21536 0.74 21425 1.85
7 2177 21877 1.07  218.63 093 528  53.90 1.10 5287  0.07
8 522  56.16 396 5559 339 432 46.83 3.63 4576  2.56
9 432 4350 030 4265 055 475 4733 017 4630 1.20
10 379 41.64 3.74 4032 242 433 4739 409 46.05 275
11 24.1  25.61 1.51 2466 056 267 28.08 1.38 27.20  0.50
12 26.0 27.44 1.44 2658 058 27 28.28 1.28  27.50  0.50
13 493 51.63 233 50.88 1.58 49.6 53.06 346 5239 279
14 46.8 50.68 388 4986 3.06 495 5187 237 51.14 1.64
15 40.6 4046 0.14 3964 096 402 40.17 0.03 3940 0.80
16 73.7  74.92 122 7426 056 754 76.17 0.77  75.69  0.29
17 147.7 15559 7.89 155.39  7.69 1463 15872 1242 158.67 12.37
18 174 15.85 1.55 14.61 2.79 19 19.53  0.53 18.73  0.27
19 259  24.64 1.26 2573  0.17 284 2746 094 2848  0.08
20 1303 12878 1.52 128.31 1.99 133.8 130.01 3.79 129.82  3.98
21 173.7 16636 7.34 16596 7.74 1747 167.50 7.20 167.44 7.26
22 28,6 2468 392 2376 484 299 2582 408 2499 4091
23 28.3 14.91 13.39  13.96 1434  29.1 15.94 13.16 15.03 14.07
28 13.9 14.02  0.12 14.96 1.06 14.1 13.83  0.27 15.15 1.05

30 17.6 18.86 1.26 18.10  0.50  21.1 22.09 099 21.01 0.09
16-COCHs 170.6 167.67 2.93 16739 3.21 172.6  169.84 2.76 169.85 2.75
16-COCHs 20.6  20.25  0.35 19.35 1.25 207 2129 059 2044 026

MAE 2.20 2.66 2.71 3.02
R? 0.9955 0.9940 0.9943 0.9932
DP4+ 100.0% 0.00% 100.00% 0.00%

AE: absolute error; MAE: mean absolute error.

Based on the values of MAE, R?> and DP4+, the relative configuration of 34 is assigned as
3R*,48% 55%,85*%,95%,105%,13R*,145*%,165*, and the relative configuration of 42 is assigned as
3R*,45%,55%,85%,95*%, 10R*,13R*,14S5*,165*.
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Table S68 R square (R?) of the linear correlations, mean absolute error (MAE) values and DP4+
probabilities of 35-A/35-B and 38-A/38-B of 35 and 38, respectively.

No. 35 35-A 35-B 38 38-A 38-B

Oexptl  Ocorr. AE Ocorr. AE Oexptl Ocorr. AE Ocorr. AE
1 84.7 74.02 10.68  73.57 11.13 834 74.73 8.67  74.04 9.76
2 42.1 47.98 5.88 47.19 5.09 42.9 48.53 5.63  49.67 6.77
3 2172 216.63  0.57 21695 0.25 216.6 21353 3.07 211.17 5.43
4 46.9 46.92 0.02 47.73 0.83 452 50.17 497  46.18 0.98
5 43.6 44.81 1.21 46.89 3.29 37.1 39.85 2.75 39.71 2.61
6 81.9 77.25 4.65 73.91 7.99 334 35.77 237  33.84 0.44
7 86.1 88.19 2.09 88.85 2.75 71.5 71.50 0.00 6991 1.59
8 42.1 49.59 7.49 50.55 8.45 432 48.76 556  49.75 6.55
9 47.1 49.03 1.93 47.58 0.48 52.5 53.16 0.66  49.66 2.84
10 44.2 50.25 6.05 49.45 5.25 43.8 46.66 2.86  48.01 4.21
11 78.5 71.09 7.41 69.82 8.68 77.9 70.11 7.79  69.16 8.74
12 28.7 36.87 8.17 37.21 8.51 28.4 37.35 895  38.07 9.67
13 45.9 48.64 2.74 49.80 3.90 45.1 48.46 336  49.33 4.23
14 50.7 52.91 221 53.22 2.52 49.9 51.86 1.96  52.69 2.79
15 39.0 41.01 2.01 41.15 2.15 41.7 43.33 1.63  41.74 0.04
16 76.7 75.60 1.10 76.76 0.06 76.8 75.65 1.15 76.13 0.67
17 145.5 159.03 13.53 159.77 1427 1448 159.01 1421 162.87 18.07
18 18.9 19.60 0.70 18.54 0.36 16 18.21 221 21.59 5.59
19 22.7 21.73 0.97 17.64 5.06 31.7 25.44 6.26 16.14 5.56
20 134.0 130.04 3.96 130.29  3.71 1334 130.64 2.76 131.64  1.76
21 1749 168.51 6.39 167.77 7.13 1745 16842 6.08 167.40  7.10
22 304 25.13 5.27 25.96 4.44 304 26.24 4.16  26.50 3.90
23 28.8 16.20 12.60  15.79 13.01 28.8 16.48 12.32  16.74 12.06
28 18.5 14.41 4.09 19.64 1.14 15.5 13.06 2.44 13.37 2.13

30 21.1 26.53 5.43 26.01 491 18.2 15.43 2.77 16.69 1.51
16-COCHs  172.6  170.55  2.05 170.29 231 172.5 170.74 1.76 171.13 1.37
16-COCHs  20.7 20.97 0.27 21.39 0.69 20.7 22.90 220  23.08 2.38

MAE 4.42 4.75 439 4.77
R? 0.9884 0.9867 0.9892 0.9864
DP4+ 99.98% 0.02% 100.00% 0.00%

AE: absolute error; MAE: mean absolute error.

Based on the values of MAE, R? and DP4+, the relative configuration of 35 is assigned as
15*,48*,55*,6R*,TR*,85*,95*,105*, 11 R*, 13R*,145*,165*, and the relative configuration of 38 is assigned
as 1.5%*,48* 58* TR* ,85%,95*%,10S*, 1 LR*,13R*,145*,165*.
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Table S69 Comparison of the coupling constants of compounds containing C1-C2 double

bond and C3-hydroxyl group.

Compound 6 81 29 30 32 34
3Jw-3, 14y in Hz 4.4 7.9 49 4.1 4.4 4.3
Compound 41 42 43 63 64 65
JmsnginHz 4.4 4.6 4.5 43 4.0 43
Compound 69

3Jus uayinHz 4.5

Based on the coupling constants between H-3 and H-4, 3-OH in 29, 30, 32, 34, 41-43, 6365,

and 69 were determined to be a-oriented.

Table S70 Primers used for constructing recombinant plasmids.

Primer name Sequence (5" to 3") Usage
TGATTACGCCAAGCTCGACTCCAATC
Inf-pBarl-HindIII-F
TTCAAGAGC
AACGCGCTCGCGAGCAAGTACCATAC
Inf-pTA-Tamy-R1
AGTACCGCG . .
Construction of recombinant pBarl and
GCTCGCGAGCGCGTTCCACTGCATCA
Inf-pTA-Parm-F1 pPTRI plasmids containing one or two genes
TCAGTCTAG
using the ClonExpress®II One Step Cloning
) GCAGGCATGCAAGCTGTAAGATACAT ) )
Inf-pBarl-HindIII-R Kit or ClonExpress®MultiS One Step
GAGCTTCGG
Cloning Kit
) TGATTACGCCAAGCTCGACTCCAATC
Inf-pPTRI-HindIII-F
TTCAAGAGC
GCAGGCATGCAAGCTGTAAGATACAT
Inf-pPTRI-HindIII-R
GAGCTTCGG
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Table S71 Plasmids used in the study.

Plasmid Characteristic Source

pTAex3 Plasmid containing argB maker gene cassette for gene expression in 4. oryzae NSARI1, Fujii, et al.3
(Amph)

pBarl Plasmid containing bar maker gene cassette for gene expression in A. oryzae NSARI, Matsuda, et
(Amp®) al.4

pPTRI Plasmid containing ptr4 maker gene cassette for gene expression in 4. oryzae NSAR1, TaKaRa
(Amp")

pTAex3-helB3 pTAex3 containing helB3 whose expression is regulated by amyB promoter, (Amp®) Lv, etal’

pTAex3-helD1 pTAex3 containing helD1 whose expression is regulated by amyB promoter, (4mp*)

pTAex3-helE pTAex3 containing helE whose expression is regulated by amyB promoter, (4Amp"®)

pTAex3-fusCI pTAex3 containing fusCI whose expression is regulated by amyB promoter, (Amp~) Cao, et al.®

pTAex3-fusB1 pTAex3 containing fusBI whose expression is regulated by amyB promoter, (Amp~)

pPTRI-fusC1 pPTRI containing fisC1 whose expressions is regulated by amyB promoter, (Amp~)

pTAex3-cepB4 pTAex3 containing cepB4 whose expression is regulated by amyB promoter, (Amp®) Cao, et al.’

pTAex3-cepD?2 pTAex3 containing cepD2 whose expression is regulated by amyB promoter, (4mp®)

pPTRI-cepB4 pPTRI containing cepB4 whose expressions is regulated by amyB promoter, (Amp~)

pPTRI-cepD2 pPTRI containing cepD2 whose expressions is regulated by amyB promoter, (4Amp®)

pPTRI-helD1 pPTRI containing helD1 whose expressions is regulated by amyB promoter, (Amp~) This work

pPTRI-helB3 pPTRI containing helB3 whose expressions is regulated by amyB promoter, (Amp~) This work

pPTRI-helB3-fusC1 pPTRI containing /elB3 and fusCI whose expressions are independently regulated by This work
amyB promoter, (Amp®)

pPTRI-helB3-helD1 pPTRI containing helB3 and helDI whose expressions are independently regulated by  This work
amyB promoter, (Amp®)

pPTRI-fusB1-helD1 pPTRI containing fusBIl and helDI whose expressions are independently regulated by This work
amyB promoter, (Amp~)

pPTRI-cepB4-cepD?2 pPTRI containing cepB4 and cepD2 whose expressions are independently regulated by Cao, et al.’
amyB promoter, (Amp®)

pPTRI-cepB4-cepC2 pPTRI containing cepB4 and cepC2 whose expressions are independently regulated by
amyB promoter, (Amp®)

pBarl-helE-cepB4 pBarl containing helE and cepB4 whose expressions are independently regulated by amyB  This work
promoter, (4mp~)

pBarl-helE-fusB1 pBarl containing helE and fusB1 whose expressions are independently regulated by amyB  This work
promoter, (4mp~)

pBarl-helE-fusC1 pBarl containing helE and fusCI whose expressions are independently regulated by amyB  This work
promoter, (Amp®)

pBarl-helB3-fusB1 pBarl containing helB3 and fusBI whose expressions are independently regulated by amyB  This work
promoter, (Amp®)

pBarl-helB3-fusC1 pBarl containing /4elB3 and fusC1 whose expressions are independently regulated by amyB  This work
promoter, (4Amp~)

pBarl-fusBi1-cepB4 pBarl containing fusBI and cepB4 whose expressions are independently regulated by amyB  This work
promoter, (Amp®)

pBarl-fusCI-cepD2 pBarl containing fusCl and cepD2 whose expressions are independently regulated by This work

amyB promoter, (Amp®)
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Table S72 Strains used in the study.

Strain Characteristic Source
E. coli DH5a  Host for general plasmid cloning TaKaRa
A. oryzae Host for gene expression, a quadruple auxotrophic mutant strain (niaD~, sC, dargB, Jin. et al.®
NSARI1 adeA™)
A0SO A. oryzae NSAR1 transformant harboring held, helB1, helC, helB2, helD2 and helB4 Lv, et al.’
AOS1 Transformant with addition of helE and fusB1 into AOSO This work
AOS2 Transformant with addition of helE and fusCI into AOSO This work
AOS3 Transformant with addition of helE and cepB4 into AOSO This work
AOS4 Transformant with addition of fisBI and cepB4 into AOSO This work
AOSS5 Transformant with addition of he/B3 and fusB1 into AOSO This work
AOS6 Transformant with addition of hel/B3 and fusC1 into AOSO This work
AOS7 Transformant with addition of helE, fusB1 and helB3 into AOSO This work
AOSS8 Transformant with addition of helE, fusB1 and fusCI into AOSO This work
AOS9 Transformant with addition of helE, fusC1 and helB3 into AOSO This work
AOS10 Transformant with addition of helE, cepB4 and fusB1 into AOSO This work
AOSI11 Transformant with addition of helE, cepB4 and fusC1 into AOSO This work
AOS12 Transformant with addition of helE, cepB4 and cepD2 into AOSO This work
AOS13 Transformant with addition of fusBI1, cepB4 and fusCI into AOSO This work
AOS14 Transformant with addition of fitsB1, cepB4 and cepD2 into AOSO This work
AOS15 Transformant with addition of fusB1, helB3 and fusCI into AOSO This work
AOS16 Transformant with addition of fusB1, helB3 and helD1 into AOSO This work
AOS17 Transformant with addition of helB3, fusC1 and helD1 into AOSO This work
AOS18 Transformant with addition of helE, fusB1, helB3 and helD1 into AOSO This work
AOS19 Transformant with addition of helE, fusB1, helB3 and fusC1 into AOSO This work
AOS20 Transformant with addition of helE, fusC1, helB3 and helD1 into AOSO This work
AOS21 Transformant with addition of helE, fusB1, cepB4 and cepC2 into AOSO This work
AO0S22 Transformant with addition of helE, fusB1, cepB4 and cepD2 into AOSO This work
AOS23 Transformant with addition of helE, fusCI1, cepB4 and cepD2 into AOSO This work
AOS24 Transformant with addition of fisB1, cepB4, fusCI and cepD2 into AOSO This work
AOS25 Transformant with addition of fusB1, fusCI, helB3 and helDI into AOSO This work
AOS26 Transformant with addition of helE, fusB1, fusC1, helB3 and helD1 into AOS0 This work
AOS27 Transformant with addition of helE, fusB1, fusCl1, cepB4 and cepD?2 into AOSO This work
AOS28 A. oryzae NSARI transformant harboring helB3 This work
COS6 A. oryzae NSARI1 transformant harboring cepB4

Cao, et al.”
COS7 A. oryzae NSARI transformant harboring cepD2
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