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1.1. NMR and MS spectra of 12a-methoxy-ent-kaur-9(11),16-dien-19-oic acid (1)
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Figure S1.The 'H NMR spectrum of 12a-methoxy-ent-kaur-9(11),16-dien-19-oic acid
(1) observed at 800 MHz for CDCls solution at 25 °C. Assignment is given in Table 1.
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Figure S2.The “C NMR spectrum of 12a-methoxy-ent-kaur-9(11),16-dien-19-oic acid (1)
observed at 200 MHz for CDCls solution at 25 °C. Assignment is given in Table 1.
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Figure S3.The 'H-'H COSY spectrum of 12a-methoxy-ent-kaur-9(11),16-dien-19-oic acid (1)
observed at 800 MHz for CDCls solution at 25 °C.
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Figure S4.The 'H-'H NOESY NMR spectrum of 12a-methoxy-ent-kaur-9(11),16-dien-19-oic

acid (1) observed at 800 MHz for CDCls solution at 25 °C.
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Figure S5.The 'H-*C HSQC NMR spectrum of 12a-methoxy-ent-kaur-9(11),16-dien-19-oic
acid (1) observed at 800 and 200 MHz for CDCls solution at 25 °C.
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Figure S6. The 'H-3C HMBC NMR spectrum of 12a-methoxy-ent-kaur-9(11),16-dien-19-oic
acid (1) observed at 800 MHz for CDCls solution at 25 °C.
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Figure S7.The HRMS (ESI) spectrum of 12a@-methoxy-ent-kaur-9(11),16-dien-19-oic
acid (1).

1.2. NMR and MS spectra of 15a-angeloyloxy-16p,17-epoxy-ent-kauran-19-oic acid
(5).
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Figure S8.The 'H NMR spectrum of 15a-angeloyloxy-16p,17-epoxy-ent-kauran-19-oic
acid (5) observed at 800 MHz for CDCls solution at 25 °C. Assignment is given in
Table 1.
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Figure S9.The *C NMR spectrum of 15a-angeloyloxy-16p3,17-epoxy-ent-kauran-19-oic
acid (5) observed at 200 MHz for CDCls solution at 25 °C. Assignment is given in
Table 1.
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Figure 510.The 'H-'H COSY spectrum of 15a-angeloyloxy-16p,17-epoxy-ent-kauran-19-
oic acid (5) observed at 800 MHz for CDCls solution at 25 °C.
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Figure S11.The 'H-'"H NOESY NMR spectrum of 15a-angeloyloxy-16p3,17-epoxy-ent-
kauran-19-oic acid (5) observed at 800 MHz for CDCls solution at 25 °C.
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Figure S12.The 'H-3C HSQC NMR spectrum of 15a-angeloyloxy-16p3,17-epoxy-ent-
kauran-19-oic acid (5) observed at 800 and 200 MHz for CDCls solution at 25 °C.
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Figure S13. The 'H-3C HMBC NMR spectrum of 15a-angeloyloxy-168,17-epoxy-ent-
kauran-19-oic acid (5) observed at 800 and 200 MHz for CDCls solution at 25 °C.
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Figure S14.The ESIMS spectrum of 15a-angeloyloxy-16p,17-epoxy-ent-kauran-19-oic acid
(5)-

1.3. Spectroscopic data of the known compounds 2-23.

(16R) Hydroxy-ent-kauran-19-oic acid (2) [1,2]: Colorless crystals; mp128-130 °C; [«]3°-102; 'H
NMR (CDCls, 800 MHz) 80.79 dt (1H, ddd, J=13.2, 12.8, 4.3 Hz, CHz-1), 0.95 (3H, s, CHs-20),
0.96 (1H, d, ][=7.6 Hz, CH-9), 1.01 (1H, ddd, |=13.6, 13.6, 4.4 Hz, CH2-14), 1.01 (1H, ddd, J=13.6,
13.6, 4.4 Hz, CH2-14), 1.05 (1H, dd, J=11.8, 2.8 Hz, CH-5), 1.23 (3H, s, CHs-18), 1.37 (3H, s,
CHs-17), 1.42 (1H, ddd, [=12.3, 12.0, 9.4 Hz, CH2-7), 1.43 (1H, dddd, ]=13.0, 7.7, 4.1, 3.5 Hz,
CH2e-2), 1.50 (1H, ddd, J=8.7, 3.6, 3.1 Hz, CHa-12), 1.52 (1H, dd, J=12.6, 5.4 Hz, CHz.-11), 1.55
(1H, ddd, ]=7.4, 3.1, 1.8 Hz, CHx-15), 1.56 (1H, ddd, |=7.4, 5.2, 1.8 Hz, CHx-12), 1.56 (1H, ddd,
J=7.4,5.2,1.8, CHx-11), 1.62 (1H, ddd, ]=12.7, 3.2, 3.2 Hz, CHz.-3), 1.62 (1H, ddd, ]=12.7, 3.2, 3.2
Hz, CHx-7), 1.79 (1H, d, ]=3.1Hz, CHx»-1), 1.84 (2H, ddd, J=3.1, 3.0, 2.5 Hz, CH:-6), 1.88 (1H,
dt, ]=13.8, 3.8, 3.8 Hz, CH=-2), 1.92 (1H, dd, J=1.8, 1.6 Hz, CH2-3); *C NMR (CDCls, 200 MHz)
515.5 (C-20), 18.2 (C-11), 19.0 (C-2), 22.0 (C-6), 24.4 (C-17), 26.7 (C-12), 28.9 (C-18), 37.6 (C-3),
37.9 (C-14), 39.6 (C-10), 40.6 (C-1), 41.9 (C-7), 43.5 (C-4), 45.2 (C-8), 48.8 (C-13), 55.9 (C-9), 56.8
(C-5), 57.7 (C-15), 79.3 (C-16), 180.7 (C-19); ESI-MS (30 V) m/z (rel. int): [M - H2O]* 303 (30),
285 (100), 267 (40), 205 (10), 197 (5), 149 (5); HRESI-MS (30 V) m/z: 321.2429.
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9B-Hydroxy-15a-angeloyloxy-ent-kaur-16-en-19-oic acid (3) [3]: White solid; mp 261-262°C;'H
NMR (CD:Clz, 600 MHz) d 1.03 (1H, ddd, ]=13.2, 13.2, 4.2 Hz, CH2.-14), 1.15 (3H, s, CHs-20),
1.22 (3H, s, CHs-18), 1.33 (1H, ddd, J=15.2, 13.4, 6.9 Hz, CH2.-11), 1.48 (1H, dddd, J=3.9, 3.4, 1.5,
1.4 Hz, CH2.-2), 1.50 (1H, ddd, ]=3.4, 1.9, 1.5 Hz, CH2-7), 1.54 (1H, dd, 13.1, 1.9 Hz, CHz.-1),
1.59 (1H, dddd, ]=2.3, 2.2, 1.9, 1.3 Hz, CH2-3), 1.60 (1H, m, CH2.-12), 1.70 (1H, d, ]=4.9 Hz,
CHz-7), 1.76 (1H, dd, ]=5.7, 2.4 Hz, CH=2-12), 1.80 (1H, dd, J=3.6, 3.6 Hz, CH-5), 1.87 (2H, m,
CH>-6), 1.87 (3H, s, CHs-5"), 1.89 (1H, ddd, J=1.6, 1.5, 1.4 Hz, CHz-1), 1.96 (3H, br s, CHs-4'),
1.97 (1H, d, J=1.6 Hz, CHz»-2 ), 2.05 (1H, d, J=5.9 Hz, CH2»-11), 2.12 (1H, ddd, ]=13.4, 1.6, 1.6
Hz, CHx»-14), 2.23 (1H, dd, J=12.1, 2.0 Hz, CH2-3), 2.78 (1H, br s, CH2-13), 5.09 (1H, d, J=1.4
Hz, CH2.-17), 5.18 (1H, 4, ]=1.3 Hz, CH2-17), 6.07 (1H, ddd, ]=8.7, 4.3, 2.8 Hz, CH-3'), 6.10 (1H,
s, CH-15); C NMR (CD:Clz, 150 MHz) d 14.9 (C-4'), 17.2 (C-20), 19.0 (C-2), 20.0 (C-5), 21.0
(C-6), 28.5 (C-18), 28.6 (C-11), 30.0 (C-7), 32.0 (C-1), 33.8 (C-12), 37.6 (C-3), 37.6 (C-3), 37.7 (C-
14), 41.3 (C-13), 43.2 (C-4), 44.1 (C-10), 49.0 (C-5), 52.8 (C-8), 75.9 (C-9), 78.8 (C-15), 109.2 (C-
17), 128.0 (C-2"), 136.2 (C-3"), 156.6 (C-16), 156.6 (C-16), 167.0 (C-1'), 184.3 (C-19); ESI-MS (30
eV) m/z (rel. int):399 [M-H:0]* (9), 299 (100), 253 (18), 217 (6), 203 (4), 281 (7); HRESI-MS (30
eV) m/z: 417.1668.

Methyl-9-hydroxy-15a-angeloyloxy-ent-kaur-16-en-19-oate (4) [4]: White solid,mp 261-262°C;'H
NMR (CD:Cl, 600 MHz)51.01 (3H, s, CH:-18), 1.07 (1H, dd, J=4.2, 1.7 Hz, CHz.-14), 1.20 (3H,
s, CHs-18), 1.28 (1H, dddd, ]=5.3, 3.9, 2.5, 1.0 Hz, CHz.-11), 1.50 (1H, dddd, |=3.7, 3.5, 2.7, 1.4
Hz, CH2-7), 1.53 (1H, ddd, [=6.5, 3.7, 2.3 Hz, CH2.-2), 1.57 (1H, ddd, ]=2.9, 1.3, 1.4 Hz, CHz.-1),
1.60 (1H, ddd, ]=2.9, 2.5, 2.4, 2.3 Hz, CH2.-3), 1.63 (1H, dd, ]=12.6, 2.4 Hz, CH2»-7), 1.63 (1H, m,
CH-5), 1.63 (1H, m, CH2.-12), 1.78 (1H, dd, ]=12.6, 2.4 Hz, CH2-1), 1.78 (1H, dd, ]=12.6, 2.4 Hz,
CHz-1), 1.82 (1H, br s, CHz-6), 1.88 (1H, ddd, ]=2.1, 1.9, 1.3 Hz, CH2-6), 1.91 (1H, dddd, ]=3.6,
3.5, 1.5, 1.4 Hz, CH=»-2), 1.91 (3H, br s, CHs-5'), 2.00 (3H, d, ]=1.6 Hz, CHs-4"), 2.08 (1H, dd,
J=5.7, 1.4 Hz, CHa-11), 2.14 (1H, ddt, J=13.5, 3.7, 1.9, 1.9 Hz, CH2-14), 2.23 (1H, dd, J=12.3, 2.0
Hz, CH2-3), 2.82 (1H, dd, J=3.4, 1.5 Hz, CH-13), 3.66 (3H, s, MeO-19), 5.14 (1H, d, ]=1.20 Hz,
CHz:-17), 5.16 (1H, d, J=1.20 Hz, CH2-17), 6.02 (1H, br s, CH-15), 6.04 (1H, g, ]=1.7 Hz CH-3));
13C NMR (CDCls, 150 MHz) d 15.5 (C-4'), 17.0 (C-20), 19.0 (C-2), 20.4 (C-5'), 20.9 (C-6), 28.5
(C-18), 29.1 (C-11), 30.0 (C-7), 32.0 (C-1), 33.7 (C-12), 37.6 (C-14), 37.8 (C-3), 41.2 (C-13),
44.2(C-4), 44.2 (C-10), 49.8 (C-5), 52.8 (C-8), 76.7 (C-9), 78.6 (C-15), 109.6 (C-17), 128.2 (C-2),
137.1 (C-3"), 155.5 (C-16), 167.8 (C-1'), 177.8 (C-19), 52.8 (MeO-19); ESI-MS (30 eV), m/z (rel.
int): 413 [M-H:O]* (69), 313 (100), 253 (54).

15a-Angeloyloxy-ent-kaur-16a,17-epoxy-ent-kauran-19-oic acid (5) [5]: White solid; mp 242-
243°C; 'H NMR (CDCls, 800 MHZz)d0.80 (1H, ddd, ]=7.2, 7.1, 1.3 Hz, CHz.-1), 0.96 (1H, ddd,
J=13.7, 13.7, 4.3 Hz, CH2-3), 1.03 (3H, s, CHs-20), 1.16 (1H, dd, ]=9.9, 4.4 Hz, CH-5), 1.25 (1H,
ddd, ]=14.4,13.9, 4.4 Hz, CH2-7), 1.28 (1H, dd, J=13.8, 3.8 Hz, CH-9), 1.28 (3H, s, CH5-18), 1.40
(1H, dddd, ]=13.8, 3.4, 3.4, 3.1, CH-11), 1.50 (2H,ddd, ]=13.5, 7.8, 7.2 Hz, CH2-12), 1.55 (1H,
ddd, ]=7.3, 3.6, 2.4 Hz, CH2.-2), 1.68 (1H, dd, [=14.5, 3.3 Hz, CH2-14), 1.75 (1H, ddd, ]=5.6, 5.2,
3.8 Hz, CH2-2), 1.76 (1H, ddd, ]=5.7, 3.4, 2.1 Hz, CH2.-6), 1.79 (1H, ddd, ]=13.8, 13.2, 4.3 Hz,
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CHz-7), 1.81 (1H, dd, J=13.8, 4.3 Hz, CHx-11), 1.82 (1H, dd, J=13.8, 4.4 Hz, CH-13), 1.86 (2H,
dd, ]=2.9, 1.4 Hz, CHa»-1/ CH2-6), 1.87 (3H, s, CH:-5"), 1.96 (3H, d, J=1.9 Hz, CHs-4'), 1.97 (1H,
dd, ]=13.1, 3.4 Hz, CHx-14), 2.11 (1H, dd, ]=3.7, 3.6 Hz, CH-3), 2.78 (1H, dd, ]=5.6, 1.3 Hz,
CHax-17), 3.09 (1H, dd, ]=5.8, 1.3 Hz, CHz-17), 4.73 (1H, d, J=1.8 Hz, CH-15), 5.96 (1H, g, ]=7.1
Hz, CH-3"); 3C NMR (CDCl;, 200 MHz) & 15.7 (C-4"), 15.9 (C-20), 18.9 (C-11), 19.7 (C-2), 20.6
(C-5"), 20.8 (C-6), 35.3 (C-7), 37.6 (C-3), 39.7 (C-10), 28.8 (C-12), 36.4 (C-14), 28.7 (C-18), 40.6
(C-1), 41.1 (C-13), 43.5 (C-4), 47.8 (C-8), 49.6 (C-17), 52.8 (C-9), 56.5 (C-5), 66.3 (C-16), 81.9 (C-
15), 128.0 (C-2'), 137.3 (C-3'), 167.8 (C-1)), 182.7 (C-19);ESI-MS (30 eV), m/z (rel. int):417
[M+H]* (100), 317 (80), 299 (71), 271 (64), 253 (23).

Ent-kaur-9(11),16-dien-19-oic (6) [6]: White solid; mp 253-254°C; '"H NMR (CD:Clz, 600 MHz) &
1.07 (3H, s, CHz-20), 1.08 (1H, ddd, ]=4.0, 3.9, 1.0 Hz, CH2.-12), 1.28 (1H, ddd, ]=1.9, 1.2, 1.1 Hz,
CHz-1), 1.29 (3H, s, CHs5-18), 1.54 (1H, dd, J=10.8, 3.0 Hz, CH2-14), 1.55 (1H, dd, ]=10.8, 3.0
Hz, CH2.-2), 1.56 (1H, dddd, ]=2.7,2.3, 1.7, 1.0 Hz, CH2-7), 1.65 (1H, ddd, ]=10.5, 5.4, 1.1 Hz,
CHx-7), 1.73 (1H, dd, J=11.1, 8.5 Hz, CH-5), 1.92 (1H, dddd, ]=3.5, 3.4, 2.0, 1.9 Hz, CH2»-2), 1.92
(1H, dddd, ]=3.5, 3.4, 2.0, 1.9 Hz, CH2a-6), 2.01 (1H, dd, ]=2.8, 1.1 Hz, CH2-1), 2.02 (1H, dddd,
J=2.6, 2.2, 2.1, 1.5 Hz, CH2.-3), 2.01 (1H, ddd, |=4.6, 3.4, 2.0 Hz, CH=»-14), 2.18 (1H, ddd, ]=2.8,
1.7, 1.5 Hz, CHa:-15/ CHa-12), 2.47 (1H, ddd, J=17.1, 4.7, 2.8 Hz, CHx-3), 2.51(1H, dddd, ]=2.8,
1.6, 1.5, 1.3 Hz, CH=»-6), 2.67 (1H, dd, ]=2.3, 1.5 Hz, CH2.-15), 2.81 (1H, ddd, J=4.6, 2.1, 2.1 Hz,
CH-13), 4.83 (1H, dd, J=2.3, 1.4 Hz, CH2.-17), 4.95 (1H, dd, ]=3.0, 1.5 Hz, CH2-17), 5.29 (1H, dd,
J=4.1, 2.9 Hz, CH-11); ®C NMR (CD:CL) 6 (150 MHz, ppm):15.3 (C-20), 18.4 (C-6), 20.1 (C-2),
28.0 (C-18), 29.6 (C-14), 37.9 (C-12), 38.1 (C-3), 38.7 (C-10), 40.7 (C-1), 41.2 (C-13), 42.2 (C-8),
44.7 (C-4), 44.9 (C-7), 46.4 (C-5), 50.2 (C-15), 105.2 (C-17), 114.8 (C-11), 156.0 (C-9), 158.6 (C-
16), 184.7 (C-19); ESI-MS (30 eV), m/z (rel. int):282 [M-H20]* (100), 265 (13), 247 (6).

(16S) Methoxy-ent-kaur-9(11)-en-19 oic acid (6a) [7]: White yellowish residue, mp 184-186 °C;
'H NMR (CD2Cl,, 500 MHz) d 1.02 (3H, s, CHs-17), 1.05 (1H, dd, ]=5.2, 3.2 Hz, CHz2-3), 1.24
(8H, s, CHs5-18), 1.25 (1H, dddd, J=4.0, 3.6, 2.3, 1.5 Hz, CH2-7), 1.27 (3H, s, CH3-20), 1.47 (1H,
ddd, ]=5.8, 2.7, 2.5 Hz, CHz.-1), 1.48 (2H, m, CHz.-2/ CH-12), 1.49 (1H, m, CHz2-6), 1.65 (2H, 4,
J=2.6 Hz, CH-15), 1.75 (1H, dd, J=12.2, 8.7 Hz, CH-5), 1.91 (1H, ddd, |=6.5, 6.3, 3.9 Hz, CHz-1),
1.92 (1H, dd, J=16.5, 6.9 Hz, CH=»-2), 1.98 (1H, dd, ]=10.1, 3.5 Hz, CH2-7), 2.05 (1H, dd, ]=4.3,
1.7 Hz, CH2.-14), 2.15 (1H, ddd, J=3.5, 3.2, 2.1 Hz, CH=»-3), 2.22 (1H, dd, ]=5.3, 2.3 Hz, CH-13),
2.28 (1H, dd, ]=2.6, 2.6 Hz, CH2-14), 5.21 (1H, dd, ]=1.9, 1.7 Hz, CH-11), 3.16 (3H, s, 16-OCHs);
13C NMR (CD2Clz, 125 MHz) © 18.4 (C-2), 20.2 (C-6), 21.5 (C-20), 23.3 (C-17), 28.0 (C-18), 30.2
(C-12), 30.9 (C-14), 38.2 (C-3), 38.7 (C-10), 41.0 (C-7), 41.7 (C-13), 42.6 (C-4), 43.4 (C-1), 44.6
(C-8), 46.5 (C-15), 56.0 (C-5), 87.2 (C-16), 114.2 (C-11), 157.5 (C-9), 178.2 (C-19), 49.4 (MeO-16);
ESI-MS (30 eV), m/z (rel. int): 347 [M+H]* (100), 315 (34), 269 (21), 287 (4), 313 (3), 229 (2), 193
(2), 149 (2); HRESI-MS (30 eV), m/z (rel. int): 347.2586.

(16R) Ent-kaur-9(11)-en-19-oic acid (6b): White yellowish residue; mp 128-130 °C; 'H NMR
(CD:2Cl,, 500 MHz) & 1.02 (3H, s, CHs-20), 1.06 (3H, d, |=8.3 Hz, CHs-17), 1.09 (1H, dd, J=4.3,
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4.0 Hz, CH2.-3), 1.26 (38H, s, CHs-18), 1.28 (1H, dd, ]=5.4, 5.0 Hz, CH-1), 1.39 (1H, dd, ]=2.2,
1.6 Hz, CH2»-14), 1.40 (1H, dd, J=7.1, 1.5 Hz, CH2-15), 1.43 (1H, dd, J=11.1, 3.7 Hz, CH2-12),
1.44 (2H, ddd, ]=9.3, 7.1, 3.6 Hz, CH2-2), 1.50 (1H, ddd, ]=3.8, 3.2, 3.2 Hz, CH-13), 1.53 (1H, ddd,
J=14.1, 3.5, 3.5 Hz, CH2+-6), 1.73 (1H, dd, ]=3.9, 1.8 Hz, CH-5), 1.82 (1H, dd, ]=6.6, 4.2 Hz, CHa-
15), 1.92 (1H, ddd, J=3.9, 3.5, 1.3 Hz, CH2=-6), 1.98 (1H, ddd, |=2.1, 1.8, 1.6 Hz, CH=»-1), 2.16
(1H, dddd, ]=7.1, 3.7, 2.9, 1.5 Hz, CH2»-3), 2.17 (2H, dd, ]=2.7, 1.5 Hz, CH»>-7), 2.36 (1H, dd, ]=3.0,
2.1 Hz, CH2.-14), 2.44 (1H, ddddd, ][=2.0, 1.5, 1.5, 1.4, 1.2 Hz, CH-16), 5.24 (1H, dd, ]=3.5, 3.1 Hz,
CH-11); ®C NMR (CD2Cl,, 125 MHz) d 18.5 (C-20),18.6 (C-2), 20.2 (C-6), 23.2 (C-17), 28.0 (C-
19), 29.8 (C-7), 30.2 (C-12), 37.1(C-16), 37.8 (C-14), 38.2 (C-3), 38.7 (C-10), 41.1 (C-1), 42.4 (C-4),
44.7 (C-8), 46.0 (C-13), 46.6 (C-5), 49.8 (C-15), 115.0 (C-11), 158.3 (C-9), 184.8 (C-18); ESI-MS
(30 eV), m/z (rel. int): 303 [M+H]* (100), 257 (19), 287 (6), 241 (3), 175 (2); HRESI-MS (30 eV),
m/z (rel. int):303.2324.

15a-Angeloyloxy-ent-kaur-16-en-19-oic acid (7) [8]: White solid; mp 256-257°C; 'H NMR
(CD:Cl, 600 MHz) 5 0.91 (1H, 4, J=4.2 Hz, CH2-1), 1.01 (3H, s, CH5-20), 1.08 (1H, 4, ]=4.2 Hz,
CH=-3), 1.17 (1H, dd, ]=2.3, 1.3 Hz, CH-5), 1.27 (3H, s, CHs-18), 1.31 (1H, dd, J=10.3, 2.80 Hz,
CH2.-7), 1.32 (1H, dd, ]=3.8, 2.2 Hz CH-9), 1.50 (1H, dd, ]=2.9, 1.7 Hz, CH2.-14), 1.55 (1H, dd,
J=1.9, 1.8 Hz, CH2-2), 1.68 (2H, d, ]=10.6 Hz, CH2-11), 1.69 (2H, m, CH2-12/CH2-7), 1.80 (1H,
dd, ]=1.8, 1.7 Hz, CH-6), 1.87 (3H, s, CHs-5"), 1.91 (1H, d, ]=1.5 Hz, CH2-2), 1.93 (1H, dd, ]=3.1,
2.3 Hz, CH=2-1), 1.91 (3H, d, J=1.6 Hz, CH-4'), 2.04 (1H, d, ]=1.0 Hz, CH2-14), 2.18 (1H, 4,
J=13.4 Hz, CH2-3), 2.83 (1H, dd, |=4.7, 2.8 Hz, CH-13), 5.14 (1H, d, |=1.2 Hz, CH2-17), 5.17
(1H, d, ]=1.2 Hz, CH2»-17), 5.37 (1H, br s, CH-15), 6.08 (1H, dddd, ]=8.7, 7.2, 5.7, 1.5 Hz, CH-3');
3C NMR (CD2Clz, 150 MHz) 6 15.5 (C-4'), 15.6 (C-20), 18.4 (C-11), 19.0 (C-2), 20.4 (C-5'), 20.8
(C-6), 28.7 (C-18),32.6 (C-12), 35.0 (C-7), 37.3 (C-14),37.6 (C-3), 39.8 (C-10), 40.5 (C-1), 42.6 (C-
13), 43.6 (C-4), 47.5 (C-8), 52.9 (C-9),56.5 (C-5), 82.4 (C-15), 109.5 (C-17), 128.3 (C-2'), 136.9 (C-
3'), 156.0 (C-16), 167.7 (C-1'), 183.7 (C-19); ESI-MS (30 eV), m/z (rel. int): 401 [M+H]* (7), 301
(100), 371 (8), 313 (11), 255 (13).

(16S) Ent-kauran-19-oic acid (8) [9]: Colorless crystals; 'H NMR (Acetone-ds, 500 MHz) 6 0.85
(1H, ddd, ]=4.8, 4.6, 2.9 Hz, CH2.-1), 0.99 (1H, dd, ]=2.0, 1.9 Hz, CH2.-15), 1.01 (3H, s, CHs-20),
1.01 (1H, br s, CH-9), 1.03 (3H, d, ]=8.6 Hz, CH5-17), 1.04, (1H, dd, ]=2.5, 1.0 Hz, CH2-3), 1.05
(1H, ddd, ]=4.1, 4.0, 3.3 Hz, CH2-1), 1.09 (1H, dd, J=4.1, 2.4 Hz CH-5), 1.20 (3H, s, CH5-18), 1.41
(1H, dddd, ]=2.5, 2.4, 1.6, 1.5 Hz, CH2-11), 1.46 (1H, ddd, ]=2.6, 2.3, 1.4 Hz, CH2a-2/CH2.-12),
1.47 (1H, J=2.6, 2.3, 1.4 Hz, CH2-14), 1.52 (1H, ddd, ]=6.1, 3.3, 3.2 Hz, CH2.-6), 1.56 (1H, ddd,
J=4.1, 3.2, 2.6 Hz, CH»-6), 1.58 (1H, ddd, |=4.1, 3.2, 2.6 Hz, CH=-14), 1.64 (1H, ddd, 6.3, 1.2, 1.0
Hz, CH»-12), 1.65 (2H, m, CH2-2/CH2-15), 1.85 (1H, ddd, J=11.6, 3.3, 3.3 Hz, CH2.-7), 1.85
(1H, ddd, ]=3.2, 1.8, 1.6 Hz, CH-16), 2.01 (1H, ddd, ]=3.7, 1.2, 1.2 Hz, CH=»-7), 2.14 (1H, ddd,
J=2.1, 1.7, 1.2 HZ, CH=»-3); 3C NMR (Acetone-ds, 125 MHz) 815.2 (C-20), 15.3 (C-17), 18.7 (C-
11), 19.1 (C-2), 22.2 (C-6), 25.7 (C-12), 28.4 (C-19), 34.3 (C-4), 38.0 (C-3), 39.5 (C-10), 40.0 (C-7),
40.6 (C-1), 40.7 (C-14), 42.1 (C-16), 43.1 (C-13), 44.7 (C-8), 48.7 (C-15), 56.5 (C-9), 56.7 (C-5),
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178.2 (C-18); ESI-MS (30 eV), m/z (rel. int):305 [M+H]* (72), 282 (100), 259 (42), 247 (23), 191
(13), 287 (11), 281 (10), 149 (19).

Ent-kaur-9(11),16-dien-12-one (9) [10]: White solid; "H NMR (Acetone-ds, 600 MHz) d 1.20 (3H,
s, CHs-19), 1.28 (3H, s, CHs-18), 1.32 (3H, s, CHs-20), 1.32 (1H, ddd, ]=14.4, 4.0, 3.1 Hz, CH2.-1),
1.56 (1H, dddd, J=4.3, 4.1, 3.7, 3.4 Hz, CH2-2), 1.84 (1H, d, [=4.7 Hz, CH-15), 1.92 (1H, dd,
J=11.2, 2.6 Hz, CH-15), 1.92 (1H, dd, J=11.2, 2.6 Hz, CH2.-3), 2.00 (1H, ddd, ]=2.7, 2.6, 1.7 Hz,
CH2-2), 2.01 (1H, ddd, ]=2.6, 2.6, 1.6 Hz, CH24-6), 2.02 (1H, ddd, ]=5.2, 4.2, 2.7 Hz, CH2-1), 2.47
(2H, dd, ]=2.6, 2.6 Hz, CH-5/CHz.-14), 2.62 (1H, m, CHzs-6/CH2-14), 3.29 (1H, dd, |=5.7, 2.1 Hz
CH-13), 4.95 (1H, d, ]=1.2 Hz, CH-17), 5.13 (1H, d, J]=1.3 Hz, CH-17), 5.67 (1H, s, CH-11); ©3C
NMR (Acetone-ds, 150 MHz) d 18.1 (C-6), 19.9 (C-2), 22.3 (C-18), 27.5 (C-3), 28.3 (C-20), 28.6
(C-19), 28.7 (C-7), 37.9 (C-8), 39.7 (C-1), 40.1 (C-4), 43.9 (C-14), 44.6 (C-5), 45.3 (C-10), 48.1 (C-
15), 58.2 (C-13), 109.6 (C-17), 119.4 (C-11), 147.9 (C-16), 180.7 (C-9), 197.8 (C-12).

Methyl-ent-kaur-16-en-19-oate (10) [11]. White solid; mp 261-262°C;'"H NMR (Acetone-ds, 600
MHz) ¢ 0.89 (1H, ddd, ]=4.4, 2.1, 1.3, 1.2 Hz, CH-13), 1.00 (3H, s, CHs-20), 1.07 (1H, ddd, |=2.7,
2.2, 1.0 Hz, CH2-3), 1.12 (1H, dd, J=5.0, 1.8 Hz, CH-9), 1.18 (3H, s, CHs-18), 1.31 (2H, 4, ]=3.2
Hz, CH:-14), 1.40 (1H, dddd, ]=2.7, 1.9, 1.7, 1.6 Hz, CH2.-2), 1.53 (1H, d, ]=3.8 Hz, CH2.-1), 1.54
(1H, ddd, J=3.6, 3.5, 1.4 Hz, CH2.-12), 1.64 (2H, ddd, ]=2.3, 1.4, 1.0 Hz, CH»-11) 1.90 (2H, m,
CHa2-1/CH2-2), 1.91 (1H, ddd, J=6.5, 3.5, 1.8 Hz, CH»>-6), 2.06 (1H, ddd, ]=2.8, 2.8, 2.8 Hz, CHzb-
12), 2.15 (1H, ddd, ]=1.9, 1.7, 1.2 Hz, CH2-3), 2.16 (1H, dd, |=1.7, 1.4 Hz, CH>-14), 3.33 (3H, s,
MeO-19); 3C NMR (Acetone-ds, 150 MHz) 815.3 (C-20), 18.2 (C-11), 19.1 (C-2), 21.8 (C-6), 28.4
(C-12), 28.6 (C-18),32.9 (C-14), 37.9 (C-3), 39.5 (C-10), 40.6 (C-1), 41.2 (C-13), 43.1 (C-7), 43.8
(C-4), 44.1 (C-8), 48.8 (C-15), 49.9 (MeO-19), 55.0 (C-9), 56.6 (C-5), 102.7(C-17), 155.4 (C-16),
178.2 (C-19); ESI-MS (30 eV), m/z (rel. int): 317 [M+H]* (100), 251 (87), 297 (51), 175 (58), 205
(43), 149 (69), 259 (34).

Ent-kaur-16-en-19-oic acid (11) [6,12]. White solid ;mp 247-248°C; '"H NMR (CDCls, 800 MHz)
0 1.00 (3H, s, CHs-20), 1.03 (1H, d, J=4.2 Hz, CH2.-3), 1.06 (2H, ddd, ]=2.8, 1.7, 1.6 Hz, CH>-12),
1.11 (1H, dd, J=7.1, 6.5 Hz, CH2-1), 1.12 (2H, m, CH-5/CH-9), 1.21 (3H, s, CHs-18), 1.41 (1H,
ddd, J=6.3, 4.9, 2.1 Hz, CH2.-2), 1.49 (1H, ddd, ]=4.6, 3.4, 2.1 Hz, CH2-7), 1.64 (1H, dd, ]=3.1, 2.0
Hz, CH2-11), 1.76 (1H, dd, [=11.7, 4.7 Hz, CH2.-14), 1.84 (1H, ddd, J=4.8, 3.8, 2.2 Hz, CHx»-1),
1.90 (1H, dd, J=2.4, 2.3 Hz, CH=»-2), 1.91 (2H, m, CH2-6), 1.96 (1H, dd, |=2.7, 2.6 Hz, CH-13),
2.02 (1H, ddd, J=2.3, 2.1, 2.0 Hz, CH2.-15), 2.06 (1H, d, ]=10.0 Hz, CH2.-14), 2.07 (2H, m, CHa-
7/CH=-15), 2.15 (1H, ddd, ]=2.9, 2.3, 1.3 Hz, CH»-3), 2.63 (1H, dd, [=4.2, 4.2 Hz, CHx»-11), 4.78
(1H, d, J]=1.2 Hz, CH2.-17), 4.91 (1H, d, ]=2.0 Hz, CH2-17); 3C NMR (CDCls, 200 MHz) 815.3
(C-20), 18.2 (C-11), 19.1 (C-2), 21.8 (C-6), 28.4 (C-12), 28.6 (C-18), 28.7 (C-7), 32.9 (C-14), 37.9
(C-3), 39.5 (C-10), 40.6 (C-1), 43.1 (C-4), 43.8 (C-13), 44.1 (C-8), 48.8 (C-15), 55.0 (C-9), 56.6 (C-
5), 102.9 (C-17), 155.4 (C-16), 178.2 (C-19); ESI-MS (30 eV), m/z (rel. int): 285 [M-H20]* (100),
265 (19), 247.3 (8), 212 (4).
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Ent-kaur-16-en-19-0l (12) [13]: 'H NMR (CDCls, 800 MHz) d 0.73 (1H, ddd, ]=3.9, 3.8, 3.8 Hz,
CHza-1), 0.85 (1H, ddd, ]=2.7, 1.2, 1.2 Hz, CH-5), 0.89 (1H, s, CH-18), 0.94 (1H, s, CH5-20), 1.02
(2H, m, CH-9/CHz.-14), 1.12 (2H, dd, ]=7.4, 4.7 Hz, CH-12), 1.28 (2H, ddd, J=4.4, 2.6, 1.3 Hz,
CHza-2), 1.27 (1H, ddd, J=4.4, 2.6, 1.3 Hz, CHz.-11), 1.35 (1H, dddd, ]=3.9, 3.7, 3.6, 3.6 Hz, CHas-
11), 1.40 (1H, ddd, J=4.1, 3.1, 1.8 Hz, CH2-3), 1.50 (1H, ddd, ]=5.8, 4.9, 3.0 Hz, CHz-6), 1.52
(1H, m, CHx-2/CHz-3), 1.57 (1H, dd, ]=2.9, 1.8 Hz, CHx-14), 1.70 (1H, ddd, ]=1.8, 1.7, 1.3 Hz,
CHz-1), 1.73 (1H, ddd, ]=1.7, 1.7, 1.2 Hz, CHz-7), 1.80 (1H, ddd, ]=3.4, 1.7, 1.7 Hz, CHz-7), 1.91
(1H, d, J=2.5 Hz, CHza-15), 1.99 (1H, d, J=5.7 Hz, CH-15), 2.57 (1H, dd, ]=10.7, 3.3, 3.3 Hz, CH-
15), 3.38 (1H, dd, J=10.9, 1.2 Hz, CH2-19), 3.68 (1H, d, ]=10.9 Hz, CH2-19), 4.66 (1H, d, ]=2.2
Hz, CH2-17), 4.72 (1H, d, J=1.7 Hz, CHz-17); ®*C NMR (CDCLs, 200 MHz) & 18.1 (C-20), 18.2
(C-11), 18.3 (C-6), 20.5 (C-2), 27.1 (C-18), 29.7 (C-12), 33.1 (C-3), 35.6 (C-4),38.7 (C-14),39.7 (C-
10), 40.4 (C-1), 41.6 (C-7), 44.0 (C-13), 44.2 (C-8), 49.1 (C-15), 56.2 (C-9),56.8 (C-5),65.6 (C-19),
102.9 (C-17), 155.9 (C-16).

Lanosterol (13) [14]: White solid ; mp 137-138 °C; 'H NMR (Acetone-ds, 600 MHz) 50.80 (3H, s,
CH-18), 0.90 (3H, s, CH-28), 0.94 (6H, br s, CH-21/CH-30), 1.01 (3H, s, CH-29), 1.06 (3H, s,
CH-19), 1.15 (1H, ddd, ]=3.6, 2.7, 1.9 Hz, CH-5), 1.57 (1H, ddddd, |=8.5, 8.3, 4.1, 3.0, 2.9 Hz, CH-
20), 1.61 (1H, dd, ]=8.5, 4.1 Hz, CH-17), 1.62 (3H, s, CH-27), 1.68 (1H, dd, ]=3.5, 2.4 Hz, CHz-
12), 1.73 (1H, br s, CH=2=-12), 1.74 (3H, s, CH-26), 3.19 (1H, dd, |]=5.7, 5.6 Hz, CH-3), 5.14 (3H, br
s, CH-24); 3C NMR (Acetone-ds, 150 MHz) 515.1 (C-18), 15.3 (C-29),16.8 (C-27), 18.3 (C-21),
18.8 (C-6), 19.7 (C-19), 21.3 (C-11), 23.9 (C-30), 24.5 (C-23), 27.5 (C-7), 27.7 (C-26), 27.9 (C-28),
28.5 (C-2),28.7 (C-16),29.5 (C-15),30.9 (C-12),35.2 (C-22),35.3 (C-20), 35.7 (C-1), 37.1 (C-4), 37.1
(C-10), 44.0 (C-13), 49.6 (C-14), 50.2 (C-17), 51.1 (C-5), 77.6 (C-3), 124.0 (C-24), 133.3 (C-9),
134.3 (C-8/C-25).

Stigmasta-5,22(E)-dien-3p-ol (14) [15]: White solid; 'TH NMR (CD2CL) & (800 MHz, 600Mhz,
ppm): 0.75 (3H, d, J=6.4 Hz, CH>-26), 0.85 (3H, s, CH>-18), 0.89 (3H, d, J=2.2 H, CH3-29), 0.97
(3H, s, CH3-19), 0.98 (1H, d, ]=6.5 Hz, CH-9), 1.05 (2H, m, CHz.-1/CH-14/ CHz-21), 1.06 (3H, br
d, CHx-21), 1.07 (2H, s, CH:-28), 1.21 (2H, m, CH-25/CH-17), 1.28 (2H, m, CH-16), 1.31 (3H,
brs, CHs-27), 1.57 (2H, m, CHz-11), 1.58 (2H, ddd, J=6.8, 6.0, 3.2 Hz, CH-15), 1.57 (1H, m, CH-
24), 1.83 (2H, ddd, J=6.3, 3.7, 3.5 Hz, CH2-2), 1.77 (2H, dd, ]=3.7, 3.4 Hz, CH:-7), 1.89 (1H, dt,
J=13.2, 3.4, 3.4 Hz, CHx-1), 2.03 (3H, m, CH-8/CHx-12/CH-20), 2.21 (1H, m, CH2:-12), 3.38
(1H, ddd, ]=6.3, 5.4, 4.2 hz, CH-3), 5.15 (1H, m, CH-23), 5.20 (1H, m, CH-22), 5.39 (1H, dd,
J=5.1, 2.6 Hz, CH-6); ®C NMR (CD:Cl,, 200 MHz) 5 11.8 (C-27),12.0 (C-18), 18.7 (C-19), 19.1
(C-30), 20.8 (C-29), 21.0 (C-11), 21.0 (C-21), 24.3 (C-15), 25.4 (C-26), 29.6 (C-16), 29.7 (C-28),
31.7 (C-2), 31.9 (C-8), 31.9 (C-7), 36.4 (C-10), 37.2 (C-1), 39.5 (C-12), 40.5 (C-20), 42.1(C-13),
42.3 (C-4), 51.2 (C-24), 55.9 (C-17) 56.8 (C-14), 71.6 (C-3), 121.4 (C-6), 129.2 (C-23), 138.4 (C-
22), 140.9 (C-5).

3-hydroxy-Olean-12-en-29-oic acid (15) [16]: White solid; '"H NMR (DMSO-ds, 600 MHz) 50.69
(3H, s, CHs-26), 0.70 (3H, s, CHs-28), 0.78 (1H, dd, ]=5.6, 4.1 Hz, CH-18), 0.85 (3H, s, CH5-27),
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0.88 (3H, s, CH5-25), 0.89 (3H, s, CH:-23), 0.95 (1H, ddd, J=4.8, 3.6, 3.1 Hz, CHza-1), 0.96 (1H, m,
CH-5), 1.10 3H, s, CHs-24), 1.23 (3H, s, CH5-30), 1.25 (1H, dd, ]=7.7, 3.3 Hz, CHza-11), 1.34
(1H, dd, ]=6.6, 4.7 Hz, CH2-19), 1.41 (2H, m, CH2-2/CHza-15), 1.42 (2H, dd, J=9.8, 5.2 Hz, CHa-
22), 146 (3H, m, CHz-15/ CH2-19/ CH2-21), 1.47 (1H, ddd, ]=12.8, 11.7, 5.2 Hz, CHzs-1), 1.48
(2H, ddd, ]=12.8, 11.7, 5.2 Hz, CH-6), 1.57 (1H, ddd, ]=8.6, 5.8, 5.3 Hz, CHz-7), 1.71 (1H, m,
CHz-7/ CH-9), 1.72 (2H, dd, ]=10.3, 3.1 Hz, CH>-16), 1.80 (1H, dd, ]=12.3, 7.6 Hz, CHz-11), 2.00
(1H, dd, J=8.7, 3.7 Hz, CHx-21), 2.95 (1H, dd, J=12.1, 4.0 Hz, CH-3), 3.00 (1H, dd, ]=5.4, 4.8 Hz,
CH-12); 3C NMR (DMSO-ds, 150 MHz) 515.7 (C-25), 15.8 (C-27/C-24), 16.5 (C-26), 17.3 (C-28),
18.4 (C-6), 19.3 (C-11), 22.4 (C-16), 24.9 (C-30), 26.9 (C-15/C-22), 28.7 (C-20), 29.1 (C-23), 30.7
(C-7), 33.4 (C-2), 37.1 (C-10), 37.5 (C-21), 38.1 (C-8), 38.8 (C-1),40.5 (C-4), 41.5 (C-18), 42.2 (C-
14), 43.3 (C-19), 45.1 (C-17), 48.2 (C-9), 56.4 (C-5), 77.3 (C-3), 121.7 (C-12), 144.5 (C-13), 179.1
(C-29).

Carissone (16) [17]. White solid; '"H NMR (Acetone-ds, 600 MHz) 51.18 (3H, s, CH5-12), 1.23
(8H, s, CH5-13), 1.42 (3H, s, CHs-15), 1.68 (3H, s, CHs-14), 1.73 (1H, dd, |=5..4, 3.4 Hz, CHz-1),
1.87 (1H, dd, ]=5.2, 1.3 Hz, CH2.-6), 1.94 (1H, dd, ]=3.2, 1.7 Hz, CH=-1), 1.98 (1H, dd, ]=4.5, 3.9
Hz, CH=-6), 2.05 (1H, d, ]=2.9 Hz, CH-7), 2.27 (1H, dd, J]=11.2, 4.5 Hz, CH2.-2), 2.35 (1H, m,
CH2b-2/CH2.-8), 2.65 (1H, dd, J=7.4, 6.8 Hz, CH2v-8); 3C NMR (Acetone-ds, 150 MHz) 89.9 (C-
14), 23.9 (C-15), 25.2 (C-8), 27.1 (C-12), 28.7 (C-13), 34.4 (C-6), 35.4 (C-2),42.7 (C-10),46.5 (C-9),
48.2 (C-7),53.9 (C-1), 78.9 (C-11), 125.3 (C-4), 163.0 (C-5), 196.9 (C-3).

Methyl-15a-angeloyloxy-ent-kaur-16-en-19-oate (17) [11,18]. Colorless crystals; 'H NMR
(CD2Clz, 500 MHz) 60.88 (3H, s, CH2.-20), 0.92 (1H, ddd, J=13.6, 6.9, 6.9 Hz CH2.-1), 1.06 (1H,
dd, J=13.7, 4.1 Hz, CH2-3) 1.07 (1H, dd, J=12.2, 8.7 Hz, CH2.-6), 1.10 (1H, dd, ]=7.5, 6.5 Hz, CH-
5), 1.17 (1H, dd, J=11.9, 7.2 Hz, CH2-3), 1.18 (3H, s, CH2-18), 1.31 (1H, dd, ]=13.2, 3.4 Hz,
CH2.-7), 1.47 (2H, m, CH2.-2/CH22-12), 1.53 (2H, m, CHz-11/CH2.-14), 1.60 (1H, ddd, ]=14.3,
5.6, 5.6 Hz, CH2-12), 1.66 (2H, m, CH2-2/CH>a-11), 1.70 (1H, ddd, J=6.2, 3.5, 3.5 Hz, CHx-7)
1.90 (2H, m, CH2»-1/CHz2b-6), 1.91 (3H, br s, CH-5'), 1.99 (3H, d, ]=6.9 Hz, CH-4'), 2.02 (1H, dd,
J=13.8, 1.5 Hz, CH2»-14), 2.82 (1H, br s, CH-13), 3.64 (3H, s, MeO-19), 5.29 (1H, br s, CH-15),
5.11 (1H, d, J=1.4 Hz, CH2-17), 5.15 (1H, d, J]=1.3 Hz, CH=2-17), 6.07 (1H, dddd, ]=8.7,7.2, 5.8,
1.5 Hz, CH-3'); *C NMR (CD:Cl:, 125 MHz) 815.5 (C-20), 15.0 (C-4'), 19.1 (C-2), 18.4 (C-11),
20.5 (C-5'), 20.9 (C-6), 28.4 (C-18), 32.7 (C-12), 35.1 (C-7), 37.3 (C-14), 37.9 (C-3), 39.6 (C-10),
40.6 (C-1), 42.7 (C-13), 43.6 (C-4), 47.5 (C-8), 50.9 (MeO-19), 53.0 (C-9), 56.5 (C-5), 82.5 (C-15),
109.5 (C-17), 128.4 (C-2), 136.9 (C-3), 156.0 (C-16), 167.7 (C-1"), 177.7 (C-19).

12-Oxo-ent-kaur-9(11),16-dien-19-oic acid (18) [19]. Colorless crystals;'H NMR (CDCls, 800
MHz) 5 1.04 (1H, d, J]=10.7 Hz, CH2.-3),1.17 (3H, s, CHs-20), 1.26 (3H, s, CH5-18), 1.28 (1H, m,
CHa.-1), 1.63 (1H, ddd, ]=12.5, 9.4, 9.3 Hz, CH2.-2), 1.63 (1H, s, CH-13), 1.69 (1H, m, CH2-7),
1.79 (1H, d, |=4.8Hz, CH2-15), 1.79 (1H, ddd, J=11.2, 4.8 Hz, CH2.-6), 1.94 (1H, dd, |=11.0, 4.9
Hz, CH2»-15), 1.95 (1H, dd, J=11.0, 4.9 Hz, CHz»-1), 2.09 (1H, dd, |=9.8, 3.6 Hz, CHx»-7), 2.14
(1H, dd, ]=11.9, 2.1 Hz, CH=-6), 2.22 (1H, d, ]=13.2 Hz, CH=»-3), 2.40 (1H, dt, ]=15.9, 2.9, 2.9 Hz,
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CHza-14), 2.53 (1H, d, J=4.7 Hz, CHz-14), 3.39 (1H, dd, ]=3.7, 1.4 Hz, CH-5), 5.00 (1H, br s,
CHza-17), 5.25 (1H, br s, CH»-17), 5.76 (1H, s, CH-11); 3C NMR (CDCls, 200 MHz) 511.2 (C-
17), 18.3 (C-6), 19.9 (C-2), 28.2 (C-18), 22.8 (C-20), 28.9 (C-7), 38.1 (C-3), 39.8 (C-1), 40.4 (C-4),
44.2 (C-14), 44.6 (C-8), 45.2 (C-10), 45.5 (C-13), 48.5 (C-15), 58.2 (C-5), 120.0 (C-11), 146.6 (C-
16), 180.2 (C-9), 181.4 (C-19), 200.1 (C-12).

Oleanolic acid (19) [20]: White Amorphous solid;'H NMR (CDCls, 800 MHz) & 0.80 (3H, s,
CHs-24), 0.81 (1H, 4, J=7.2 CH-5), 0.82 (3H, s, CHs-26), 0.94 (3H, s, CH3-29), 0.96 (3H, s, CHs-
30), 0.96 (3H, s, CHs-25), 0.98 (1H, d, [=6.6 Hz, CH2-1),1.01 (3H, s, CH5-23), 1.10 (1H, d, |=4.7
Hz, CH2.-15), 1.17 (1H, dd, ]=3.6, 3.1 Hz, CH2-19), 1.19 (3H, s, CH5-27), 1.22 (1H, ddd, 6.8, 6.1,
4.6 Hz, CH2.-7), 1.32 (2H, m, CH2-2/CH2.-21), 1.44 (1H, m, CH2a-6/CHz2-7), 1.54 (1H, m, CHzb-
21), 1.57 (1H, dd, J=13.2, 5.1 Hz, CH=»-6), 1.62 (2H, m, CH2-1/CH-9), 1.63 (2H, m, CHz-
16/CH2.-22), 1.76 (2H, m, CH2-15/CH=-19), 1.76 (1H, ddd, J=4.4, 4.4, 4.2 Hz, CH2»-22), 1.90
(1H, ddd, |=4.2, 4.2, 2.6 Hz, CH2-11), 1.91 (1H, dd, ]=8.9, 3.6 Hz, CH2.-11), 2.05 (1H, m, CHzp-
16), 2.90 (1H, dd, J=14.0, 4.5 Hz, CH-18), 3.17 (1H, dd, |=11.3, 4.7 Hz, CH-3), 5.26 (1H, ¢, |=3.7,
3.7 Hz, CH-12); 3C NMR (CDCls, 200 MHz) 14.9 (C-25), 15.4 (C-24), 16.7 (C-26), 18.2 (C-6),
22.9 (C-30), 23.0 (C-16), 23.2 (C-11), 25.4 (C-27), 27.5 (C-23), 27.8 (C-15), 29.2 (C-2), 30.4 (C-20),
32.5 (C-22/ C-29), 32.8 (C-21), 33.6 (C-7),36.9 (C-10), 38.4 (C-8),38.6 (C-1), 39.3 (C-4), 41.4 (C-
18), 41.6 (C-14),46.9 (C-17/C-19), 47.6 (C-9),55.9 (C-5), 77.1 (C-3), 122.1 (C-12), 140.0 (C-13),
177.9 (C-28).

3B-acetyloxy-olean-12-ene (20) [21,22]: White solid; '"H NMR (CD:Clz, 500 MHz) 6 0.88 (1H, m,
CH2-22), 091 (6H, s, CHs-25/CHs-27), 0.92 (1H, m, CH-5), 0.93 (3H, s, CHs-28), 1.01 (3H, s,
CHs-23), 1.02 (3H, s, CHs-24), 1.16 (1H, dd, J=3.0, 2.8 Hz, CH2.-19), 1.19 (6H, s, CHs-29/CHs-
26), 1.26 (1H, dt, ]=13.3, 3.3 Hz, CHz-1), 1.32 (2H, dd, |=9.2, 2.9 Hz, CH-2), 1.38 (3H, s, CHs-
30), 1.39 (1H, td, ]=14.4, 14.0, 3.5 Hz, CH2.-7), 1.39 (1H, dd, ]=14.0, 3.5 Hz, CH2-21), 1.47 (2H,
m, CHa-1/CHz2a-6), 1.59 (2H, m, CH2b-6/CHz2v-7), 1.59 (2H, m, CH2a-21/CH2.-22), 1.65 (2H, m,
CH-9/CH2+-11), 1.65 (2H, m, CH2a-16/CH2-19), 1.76 (2H, m, CH2-15), 1.92 (2H, m, CHz-
11/CH=-16), 1.99 (1H, m, CH-18), 2.06 (3H, s, CHs-2'), 4.50 (1H, dd, J=6.2, 5.5 Hz, CH-3), 5.23
(1H, t, ]=3.6 Hz, CH-12); *C NMR (CD2Clz, 125 MHz) 015.9 (C-24), 17.0 (C-23), 17.2 (C-25),
18.8 (C-6), 21.6 (C-2"), 24.0 (C-27), 24.2 (C-11/C-16), 26.3 (C-29), 26.7 (C-26), 27.5 (C-15), 28.3
(C-2), 28.7 (C-22), 33.0 (C-21), 33.1 (C-28),33.6 (C-7), 35.3 (C-20/C-30), 37.4 (C-10), 37.7 (C-8),
38.2 (C-1), 38.8 (C-18),40.4 (C-4), 42.3 (C-14), 47.3 (C-17), 47.8 (C-19), 48.1 (C-9), 55.8 (C-5),
81.3 (C-3), 122.3 (C-12), 146.7 (C-13), 171.2 (C-1");ESI-MS (30 eV), m/z (rel. int):469 [M+H]* (not
observed), 391 (38), 371 (68), 329 (63), 185 (100), 175 (88), 182 (57), 149 (98), 205 (78), 251 (74),
259 (42).

Ent-kaur-9(11),16-diene (21) [23]. Colorless crystals; "H NMR (CD:Clz, 600 MHz) d 0.87 (1H, m,
CH2a-1), 0.99 (3H, s, CH-20), 1.07 (3H, s, CHs-18), 1.08 (1H, dd, J=11.3, 5.1 Hz, CH2.-3), 1.14
(1H, dd, J=4.1, 1.5 Hz, CH-5), 1.29 (3H, s, CHs3-19), 1.53 (1H, ddd, J=2.5, 1.8, 1.1 Hz, CH2-6),
1.54 (2H, m, CH2-12/CH-13),1.65 (1H, dd, ]=1.2, 1.0 Hz, CH2-2), 1.74 (2H, dd, ]=11.0, 8.5 Hz,
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CH2-7), 1.92 (1H, ddd, ]-3.2, 2.1, 1.6 Hz, CHz-6), 2.01 (1H, dd, J=3.5, 1.5 Hz, CHz-1), 2.02 (1H,
dd, J-1.5, 2.2 Hz, CHz-12), 2.08 (2H, d, ]=2.7, CHz-15), 2.23 (1H, dt, J=15.6, 2.6, 2.6 Hz, CHaz.-
14), 2.49 (1H, ddd, J=1.7, 1.6, 1.6 Hz, CH-2), 2.50 (1H, dd, ]=11.4, 2.3 Hz, CHx»-3), 2.67 (1H,
ddd, ]=5.2, 2.2, 2.1 Hz, CHx-14), 4.83 (1H, d, ]=1.3 Hz, CHz-17), 4.96 (1H, d, J=1.4 Hz, CHaz-
17), 5.29 (1H, br s, CH-11); 3C NMR (CD:Cl, 150 MHz) & 14.5 (C-20), 18.4 (C-2),20.2 (C-
6),23.4 (C-18),28.0 (C-19),29.6 (C-12),37.9 (C-14),38.1 (C-3), 38.8 (C-10), 40.7 (C-1), 41.3 (C-13),
42.2 (C-4), 44.9 (C-8), 46.4 (C-7), 50.2 (C-15), 56.9 (C-5), 106.2 (C-17), 114.8 (C-11), 156.0 (C-16),
158.6 (C-9).

15 B-Hydroxy-ent-kaur-9(11),16-diene (22) [24]: Colorless crystals, 'H NMR (Acetone-ds, 600
MHz) 51.09 (3H, s, CHs-20), 1.05 (1H, dd, ]=2.4, 1.6 Hz, CH2.-3), 1.23 (3H, s, CHs-18), 1.24 (2H,
d, J=1.3 Hz, CH»>-1), 1.25 (1H, dd, ]=3.1, 1.3 Hz, CH2-6), 1.51 (2H, m, CH2.-2/CH2.-14), 1.73 (1H,
m, CH-5), 1.95 (2H, m, CH2»-2/CH2.-12), 2.08 (1H, dd, |=2.4, 1.8 Hz, CHz-14), 2.14 (1H, m,
CHa2-3), 2.31 (1H, ddd, 7.1, 4.0, 2.8 Hz, CH2-12), 2.63 (1H, dd, ]=2.3, 3.7 Hz, CH2.-6), 2.76 (1H,
ddd, ]=6.8, 5.1, 2.7 Hz, CH-13), 3.89 (1H, br s, CH-15), 4.78 (1H, d, ]=1.8 Hz, , CH2-17), 4.91
(1H, d, ]=2.3 Hz, CH=2-17), 5.27 (1H, m, CH-11); 3*C NMR (Acetone-des, (150 MHz, ppm): 13.6
(C-20), 18.3 (C-2), 20.1 (C-6), 23.0 (C-18), 27.7 (C-14), 28.5 (C-19), 38.3 (C-3), 38.3 (C-12), 39.7
(C-10), 40.7 (C-1),43.1 (C-4), 45.7 (C-13), 46.8 (C-8),48.9 (C-7), 56.5 (C-5),72.2 (C-15),107.2 (C-
17), 118.1 (C-11), 153.5 (C-9), 158.5 (C-16).

Methyl cinnamate (23) [25]. White solid;'H NMR (Acetone-ds, 500 MHz) 87.78 (1H, d, J=8.6
HZ, CH-2), 6.88 (1H, m, CH-3), 6.96 (1H, m, CH-4), 7.78 (1H, m, CH-5), 6.96 (1H, d,]=8.6 Hz,
CH-6), 6.32 (1H, d, ]=15.6 Hz, CH-7), 7.56 (1H, d, ]=15.6 Hz, CH-8), 3.73 (3H, s, MeO-9); 13C
NMR (Acetone-ds, 125 MHz) 5 50.6 (MeO-19), 114.4 (C-6), 115.5 (C-2), 115.8 (C-5), 117.4 (C-3),
121.6 (C-4),126.6 (C-8),130.8 (C-1), 144.8 (C-7), 166.9 (C-9).
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1.4. X-ray diffraction analyses

The single crystal X-ray data were collected using Agilent Super-Nova dual wavelength
diffractometer with a micro-focus X-ray source and multilayer optics monochromatized Cu-
Ka (A = 1.54184 A) radiation. Program CrysAlisPro [26] was used for the data collection and
reduction. The intensities were corrected for absorption using analytical face index
absorption correction method. The structures were solved with intrinsic phasing method
(SHELXT [27]) and refined by full-matrix least squares on F?> with SHELXL-2018/3 [28].
Anisotropic displacement parameters were assigned to non-H atoms. All C-H hydrogen
atoms were refined using riding models. Hydroxyl hydrogens were found from electron
density maps and restrained to the proper distance from oxygen atom (0.84 A). All
hydrogen atoms were refined with Uy(H) of 1.5xUe(C,0O) for hydroxyl and terminal methyl
groups or 1.2xUe(C) for other C-H groups. Further geometric least-squares restraints (s =
0.02) were applied to structures 4, 6b and 7 to obtain more chemically reasonable bond
distances between disordered atoms. Anisotropic displacement parameters of few
disordered or terminal atoms were restrained (s = 0.01, st = 0.02) to be more equal in
structures 3, 4, 6b and 7.
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Table S1. Crystal data and refinement parameters for 3-5 and 7.

3 4 5 73
CCDC number 1868318 1868319 1868321 1868323
Formula C2sH3605 C26H305 C2sH3605 C25H3604
Formula weight 416.54 430.56 416.54 400.54
T [K] 120(2) 120(2) 170(2) 120(2)
Crystal system orthorhombic  orthorhombic hexagonal monoclinic

Space group (number)  P212121(19) P212121(19) P6522 (179) C2 (5)
Unit cell dimensions

a[A] 8.68202(13) 8.31056(11) 14.07860(10)  11.1698(3)

b [A] 10.84059(15)  10.89983(12)  14.07860(10)  8.5815(3)
c[A] 23.5621(3) 25.1640(3) 39.5776(4) 23.5527(8)
BI°] 90 90 90 92.080(3)
V[A3] 2217.62(5) 2279.45(5) 6793.58(12) 2256.12(13)
Z 4 4 12 4

Qcale 1.248 1.255 1.222 1.179

p [mm] 0.684 0.681 0.670 0.618

F(000) 904 936 2712 872

Crystal size [mm] 0.18x0.14x0.13  0.28x0.23x0.09  0.24x0.10x0.09  0.17x0.14x0.03
Orangel°] 3.752-74175 3.513-74.341  3.794-74.465  3.756- 73.896
Refl. collected 15950 39010 25659 7630
Independent refl. 4461 4596 4625 4415

Rint 0.0281 0.0534 0.0255 0.0243
Reflections[I>20(I)] 4307 4433 4411 3987
Completeness to 6 100.0 100.0 100.0 99.8

Max. /min. transm. 0.952/0.933 0.956/ 0.895 0.953/0.903 0.984/ 0.937
Restraints / parameters 14 /280 175 /343 0/279 58 /281
Goodness-of-fit on F2 1.027 1.067 1.029 1.047

Final Rindices [I>20(I)] R1=0.0327, R1=0.0417, R1=0.0323, R1 =0.0464,
wR2=0.0856 wR2=0.1153 wR2=0.0863 wR2=0.1224

Rindices (all data) R1=0.0342, R1 =0.0429, R1=0.0343, R1 =0.0520,
wR2=0.0872 wR2=0.1167 wR2=0.0881 wR2=0.1285
Flack parameter 0.07(6) -0.08(7) 0.01(6) 0.1(3)2

Largest peak/hole [e.A?]  0.376/-0.181  0.499/-0.244 0.147/-0.134 0.282 /-0.199

a Refined as a 2-component inversion twin: BASF = 0.14. Standard uncertainty of Flack parameter too

high and reliable absolute structure determination was not possible.
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Table S2. Crystal data and refinement parameters for 6, 6b and 8.

6 6b 8
CCDC number 1868320 1868324 1868322
Formula C20H2s02 C20H3002 C20H3202
Formula weight 300.42 302.44 304.45
T [K] 120(2) 120(2) 120(2)
Crystal system monoclinic orthorhombic orthorhombic
Space group (number) P21 (4) P21212:1 (19) P21212:1 (19)
Unit cell dimensions
a[A] 10.67468(12) 17.1810(2) 11.16620(10)
b[A] 11.35748(12)  17.3156(2) 14.0602(2)
c[A] 14.10077(16) 23.4406(3) 22.4854(3)
B[] 99.0578(10) 90 90
VA% 1688.22(3) 6973.56(15) 3530.19(8)
Z 4(Z'=2) 16 (Z'=4) 8(Z'=2)
Qcale 1.182 1.152 1.146
p [mm?] 0.574 0.557 0.550
F(000) 656 2656 1344
Crystal size [mm] 0.30x0.21x0.16  0.42x0.16x0.12  0.23x0.14x0.06
Orangel°] 4194 -74.268 3.624-76.805 3.708- 74.202
Refl. collected 11890 140940 26113
Independentrefl. 6618 14476 7096
Rint 0.0244 0.0607 0.0259
Reflections[I>20(I)] 6366 13376 6706
Completeness to 0 99.8 99.9 100.0
Max. /min. transm. 0.925/ 0.895 0.950/ 0.854 0.965/ 0.909
Restraints / parameters 3/403 215/ 867 2/403
Goodness-of-fit on F2 1.035 1.031 1.025
Final Rindices [[>20(])] R1 =0.0340, R1=0.0517, R1=0.0383,
wR2=0.0849 wR2=0.1335 wR2=0.1021
Rindices (all data) R1 =0.0355, R1 =0.0555, R1=0.0408,
wR2=0.0872 wR2=0.1370 wR2=0.1044
Flack parameter -0.06(9) 0.10(5) -0.05(7)
Largest peak/hole [e.A=] 0.225/-0.158  0.337/-0.329  0.209/-0.190
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Figure S15.Thermal ellipsoid diagram of 3 (ellipsoid probability 50 %).
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Figure $16.Thermal ellipsoid diagrams of 4 (ellipsoid probability 50 %) showing two
different and equal (~1:1) spatial orientations of (Z)-2-methylbut-2-enoyl group.
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Figure S18. Thermal ellipsoid diagram of 6 (ellipsoid probability 50 %) showing both
crystallographically independent molecules in asymmetric unit (AU) and hydrogen bonding
(dashed) between them. This corresponds the reported structure by Reynolds. et. al. [21].
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Figure S19. Thermal ellipsoid diagram of 6b (ellipsoid probability 50 %) showing
twohydrogen-bonded molecular pairs composed by four crystallographically independent
molecules in AU.

Figure 520.Two different conformations (~90:10 left/right) in aliphatic rings of 6b.
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Figure S21. Thermal ellipsoid diagram of 7 (ellipsoid probability 50 %).

Figure S22. Thermal ellipsoid diagram of 8 (ellipsoid probability 50 %) showing
ahydrogen-bonded molecular pair composed by two crystallographically independent
molecules in AU.
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Table S3. Hydrogen bonding geometries in structures 3-8.

D-H..A d(D-H) [A] d(H...A) [A] d(D...A) [A] <(DHA) [°]
3

O(19b)-H...O(21) 0.83(2) 1.92(3) 2.690(2) 155(4)
O(9)-H...O(19a)p 0.85(2) 2.05(2) 2.835(2) 152(3)
4

O(9)-H...0(19) 0.90(2) 2.03(3) 2.839(3) 149(3)
5

O(19b)-H...O(19a) 0.82(6) 1.78(6) 2.594(3) 171(6)
O(19a)-H...O(19b)e 0.90(5) 1.74(5) 2.634(3) 176(6)
6

O(19b)-H...O(19¢)¢ 0.85(2) 1.78(2) 2.625(2) 177(3)
O(19d)-H...O(19a)¢ 0.83(2) 1.81(2) 2.637(2) 171(4)
6b

O(19b)-H...O(019¢c)¢  0.84(3) 1.75(3) 2.586(3) 176(11)
O(19a)-H...0(19d)¢ 0.85(3) 1.82(4) 2.658(3) 167(10)
O(19d)-H...O(19a)¢ 0.84(3) 1.84(4) 2.658(3) 163(10)
O(19¢)-H...O(19b)d 0.85(3) 1.78(5) 2.586(3) 156(10)
O(19f)-H...0(19g)¢ 0.86(2) 1.82(3) 2.662(3) 168(5)
O(19h)-H...O(19e)e 0.88(3) 1.79(3) 2.633(3) 162(5)
7

O(19b)-H...O(19a) 0.81(3) 1.83(3) 2.639(2) 176(10)
O(19a)-H...O(19b)! 0.82(3) 1.82(3) 2.639(2) 171(9)
8

O(19b)-H...O(19¢)s 0.84(2) 1.79(2) 2.617(2) 170(3)
O(19d)-H...O(19a)s 0.84(2) 1.80(2) 2.632(3) 167(4)

a-x+1,y+1/2,-z+3/2, * -x+1,y-1/2,-z+3/2, ¢ -y+2,-x+2,-z+7/6 (half occupancy for H-atom positions), ¢

O(19c¢) and O(19d) atoms of second molecule in AU (half occupancy for H-atom positions), ¢ O(19e)

and O(19f) are atoms of third as well as O(19g) and O(19h) are atoms of fourth molecule in (AU), -

x+1,y,-z+1 (half occupancy for H-atom positions), 8 O(19¢) and O(19d) atoms of second molecule in

AU
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Figure 523. A motif along crystallographic b axis formed by O(9)-H--O(19a) and
O(19b)-H--O(21) intermolecular hydrogen bonds (viewed along a) in 3. Hydrogen
bonding contacts are shown as turquoise (expanded) or red (hanging) stick model.
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Figure S24. A motif along crystallographic b axis formed by O(9)-H--O(19a)
intermolecular hydrogen bonds (viewed along a) in 4. Hydrogen bonding contacts
are shown as turquoise (expanded) or red (hanging) stick model.
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Figure S25. Ahydrogen-bonded molecular pair composed by two molecules of 5.Hydrogen
bonding contacts are shown as turquoise stick model.

Figure S26. Ahydrogen-bonded molecular pair composed by two molecules of 7.Hydrogen

bonding contacts are shown as turquoise stick model.
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