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Abstract: Objective To study the chemical constituents in the twigs and leaves of Ervatamia officinalis. Methods The chemical
constituents were isolated from the total alkaloids of the twigs and leaves of Ervatamia officinalis by using silica gel, ODS, Sephadex
LH-20, and HPLC. The chemical structures of the compounds were identified based on their physical and chemical properties and
spectroscopic methods. Results Fourteen alkaloids were isolated and identified as 7S-coronaridine hydroxyindolenine (1),
7S-voacangine hydroxyindolenine (2), coronaridine (3), 19S-heyneanine (4), voacangine (5), tabernaemontanine (6), dregamine (7),
3-(2-oxopropyl) coronaridine (8), 3-oxovoacangine (9), voastrictine (10), 16R,19E-isositsirikine (11), 16R,19Z-isositsirikine (12),
16R,19E-isositsirikine Nj-oxide (13), and geissoschizol (14). Conclusion Compounds 8—14 are obtained from this plant for the
first time.
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Sephadex LH-20 F:taik (Gf5-FEE 12 1), ODS LA
J HPLC il &S E2MLA9 1(20.0 mg, ZfiE-/K 41 -
59, x=36.0 min), 2 (53 mg LME-/K 41159, tr=
60.5 min), 3 (25.0 mg, ZJE-7K 70 : 30, (=415
min), 4 (36.5mg, ZME-7K 47 153, t=29.0 min),
5 (15.0mg, ZM§-7K 70 130, x=21.5min); 74>
4 5% Sephadex LH-20 #: (i (AU -HEE 10 1)
ODS DL K& HPLC il %4325 8 (17.0 mg, M-
/K 58 142, tg=57.5min), 9 (42 mg, LH5-/K 37 :
63, R=41.1 min); @ 5 ZHK Sephadex LH-20
(EAG-HEE, 1: 1) B, oDS L& HPLC 4%
BEULEY 6 (5.0 mg, ZJE-/K 40 1 60, =375
min), 7 (17.5mg, FEEL-7K 40 : 60, tr=27.4 min),
10 (32.5 mg, Zf5-7K29:71, =132 min), 11
(20.0 mg, ZfE-7K 29 & 71, t(r=36.0 min), 12 (31.1

mg, CLHE-7K29 171, £=39.0min), 13 (1.8 mg,
ZME-7K 10 1 90, x=13.1min), 14 (3.6 mg, HE-
7K 48 152, tx=57.5 min).

3 HMEE

WED 1. mEMAKR, SRR N RH
. [a]h —38.3° (¢ 0.81, CH;0H); UV AN (nm):
210, 222, 289; IRV (em): 1735, 1 557, 1 459;
HR-ESI-MS m/z: 355.200 8 [M+H]"; 'H-NMR (400
MHz, DMSO-dg) d: 7.37 (1H, d, J = 7.5 Hz, H-9),
7.33 (1H, d, J=17.5 Hz, H-12), 7.29 (1H, t, J= 7.5 Hz,
H-11), 7.21 (1H, t, J = 7.5 Hz, H-10), 5.78 (1H, s,
OH), 3.92 (1H, brs, H-21), 3.54 (3H, s, 22-OCHa),
3.39 (1H, m, H-50), 2.85 (1H, m, H-5B), 2.66 (1H, m,
H-3), 2.64 (1H, m, H-17a), 2.14 (1H, m, H-17B), 1.84
(1H, m, H-60), 1.82 (1H, m, H-14), 1.75 (1H, m,
H-6B), 1.64 (1H, m, H-150), 1.43 (1H, m, H-19a),
1.32 (1H, m, H-19b), 1.24 (1H, m, H-20), 0.95 (1H,
m, H-15B), 0.82 (3H, t, J = 7.4 Hz, H-18); "*C-NMR
(100 MHz, DMSO-dg) d: 190.5 (C-2), 172.4 (C-22),
151.4 (C-13), 143.1 (C-8), 128.7 (C-11), 126.1 (C-12),
121.7 (C-10), 120.1 (C-9), 87.2 (C-7), 57.6 (C-16),
55.3 (C-21), 52.4 (22-OCHs), 49.0 (C-5), 48.7 (C-3),
37.4 (C-20), 36.7 (C-17), 33.4 (C-6), 31.7 (C-15), 26.7
(C-14), 26.5 (C-19), 11.6 (C-18). L E{b &R S
SCRRARE —F, B = S 1 24 7S-coronaridine
hydroxyindolenine.

WE 2. mEMAK, RPN RH
. [a]h —75.5° (¢ 0.80, CH;0H); UV AN (nm):
207,299; HR-ESI-MS m/z: 385212 3 [M+H]"; 'H-
NMR (400 MHz, DMSO-dy) 6: 7.27 (1H, d, J = 8.3
Hz, H-9), 6.93 (1H, d, J=2.5 Hz, H-12), 6.82 (1H, dd,
J =823, 2.5 Hz, H-11), 5.78 (1H, s, OH), 3.88 (1H,
brs, H-21), 3.76 (3H, s, 10-OCH;), 3.54 (3H, s,
22-OCH3), 3.38 (1H, m, H-5a), 2.84 (1H, m, H-5B),
2.64 (1H, m, H-3), 2.61 (1H, d, J = 13.9 Hz, H-17),
2.13 (1H, m, H-17), 1.82 (1H, m, H-6a), 1.81 (1H, m,
H-14), 1.74 (1H, m, H-6p), 1.63 (1H, m, H-1501), 1.42
(1H, m, H-19a), 1.33 (1H, m, 19b), 1.22 (1H, m,
H-20), 0.95 (1H, m, H-15B), 0.82 (3H, t, J = 7.4 Hz,
H-18); "C-NMR (100 MHz, DMSO-dg) J: 188.0
(C-2), 172.5 (C-22), 158.3 (C-10), 144.8 (C-8), 144.8
(C-13), 121.7 (C-9), 120.5 (C-12), 113.2 (C-11), 87.2
(C-7), 57.4 (C-16), 55.6 (10-OCH3), 55.4 (C-21), 52.3
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(22-OCHs), 48.9 (C-3), 48.6 (C-5), 37.4 (C-20), 36.5
(C-17), 33.7 (C-6), 31.7 (C-15), 26.6 (C-14), 26.5
(C-15), 11.5 (C-18). LA FAb&W%HE 5 ChkfikiE—
HP, M%Ehsm 2N
hydroxyindolenine.

WA 30 AR, B BLARER SN A FH
Pho [a]h —89.4° (¢ 0.74, CH;0H); UV AN (nm):
209, 222, 284; IR v (em'): 3 375, 1 723, 1 653,
1 459; HR-ESI-MS m/z: 389.207 0 [M+H]"; '"H-NMR
(400 MHz, CDCls) &: 7.87 (1H, s, NH), 7.27 (1H, d,
J=17.6 Hz, H-9), 7.17 (1H, t, J = 7.6 Hz, H-11), 7.15
(1H, d, J = 7.6 Hz, H-12), 7.11 (1H, t, J = 7.6 Hz,
H-10), 3.74 (3H, s, 22-OCHs), 3.60 (1H, brs, H-21),
3.34 (1H, m, H-60), 3.25 (1H, m, H-6B), 3.20 (1H, m,
H-50), 3.04 (1H, m, H-5B), 2.94 (1H, m, H-3a), 2.84
(1H, m, H-3b), 2.62 (1H, m, H-17a), 1.95 (1H, m,
H-17B), 1.91 (1H, m, H-14), 1.77 (1H, m, H-15a),
1.61 (1H, m, H-19a), 1.48 (1H, m, H-19b), 1.38 (1H,
m, H-20), 1.16 (1H, m, H-15B), 0.94 G3H, t, J = 7.4
Hz, H-18); “C-NMR (100 MHz, CDCls) ¢: 175.7
(C-22), 136.6 (C-2), 135.5 (C-13), 128.8 (C-8), 121.9
(C-11), 119.2 (C-10), 118.4 (C-9), 110.3 (C-12), 110.3
(C-7), 57.4 (C-21), 55.1 (C-16), 53.1 (C-5), 52.5
(22-OCHs3), 51.6 (C-3), 39.1 (C-20), 36.5 (C-17), 32.0
(C-15), 27.4 (C-14), 26.7 (C-19), 22.1 (C-6), 11.6
(C-18). ZE LRI, VL LAb&WEE S5 SCkdiiE —
W E LAY 3 2N coronaridine .

WEY) 4: AEMA, o BB RN A RH
Pho [a]h —15.5° (¢ 0.81, CH;0H); UV AN (nm):
210, 224, 284; IR vee (cm ): 3 382, 1 726, 1 459;
HR-ESI-MS m/z: 355.201 5 [M+H]"; "H-NMR (400
MHz, CD;0D) 6: 7.39 (1H, d, J = 7.8 Hz, H-9), 7.25
(1H, d, J = 7.8 Hz, H-12), 7.04 (1H, t, J = 7.8 Hz,
H-11), 6.97 (1H, t, J = 7.8 Hz, H-10), 4.07 (1H, m,
H-19), 3.91 (1H, brs, H-21), 3.69 (3H, s, 22-OCHa),
3.39 (1H, m, H-50), 3.12 (1H, m, H-5B), 3.07 (1H, m,
H-6a), 3.05 (1H, m, H-6pB), 2.80 (1H, m, H-3a), 2.78
(IH, m, H-3b), 2.74 (1H, m, H-17a), 1.97 (1H, m,
H-17b), 1.94 (1H, m, H-14), 1.65 (1H, m, H-15a),
1.51 (1H, m, H-15p), 1.22 (1H, m, H-20), 1.11 (3H, d,
J=6.3 Hz, H-18); “C-NMR (100 MHz, CD;0D) ¢:
175.2 (C-22), 137.7 (C-2), 137.6 (C-13), 129.3 (C-8),
122.6 (C-11), 119.8 (C-10), 118.8 (C-9), 111.7 (C-12),

7S-voacangine

110.1 (C-7), 72.5 (C-19), 59.8 (C-21), 55.1 (C-16),
53.9 (22-OCH;), 53.8 (C-5), 53.2 (C-3), 40.9 (C-20),
37.2 (C-17), 28.0 (C-14), 25.0 (C-15), 22.0 (C-6),
20.6 (C-18). LA EALAWEE 5 SCikikiE — 5,
W AW 4 4 19S-heyneanine.

WEY 5. BEMKR, R RBNEH
. [a]h —16.4° (¢ 0.76, CH;0H); UV AN (nm):
207, 282; HR-ESI-MS m/z: 369.217 3 [M+H]"; 'H-
NMR (400 MHz, CD;0D) 6: 7.14 (1H, d, J = 8.7 Hz,
H-12), 6.93 (1H, d, J = 2.4 Hz, H-9), 6.81 (1H, td, J =
8.7, 2.4 Hz, H-11), 3.85 (3H, s, 10-OCHj3), 3.71 (3H,
s, 22-OCH3), 3.55 (1H, brs, H-21), 3.39 (1H, m,
H-5a), 3.21 (1H, m, H-5b), 3.15 (1H, m, H-6a), 2.97
(1H, m, H-6B), 2.91 (1H, m, H-3a), 2.81 (1H, m,
H-3b), 2.58 (1H, m, H-170), 2.28 (1H, m, H-17B),
1.88 (1H, m, H-14), 1.73 (1H, m, H-15a), 1.57 (1H,
m, H-19a), 1.44 (1H, m, H-19b), 1.33 (1H, m, H-20),
1.13 (1H, m, H-15p), 0.90 (3H, t, J = 7.4 Hz, H-18);
BC-NMR (100 MHz, CD;0D) §: 175.7 (C-22), 154.0
(C-10), 137.5 (C-2), 130.5 (C-13), 129.3 (C-8), 111.8
(C-11), 111.1 (C-12), 110.1 (C-7), 100.8 (C-9), 57.5
(C-21), 56.0 (10-OCHs3), 55.1 (C-16), 53.1 (C-5), 52.5
(22-OCHj3), 51.5 (C-3), 39.1 (C-20), 36.5 (C-17), 32.0
(C-15), 27.3 (C-14), 26.7 (C-19), 222 (C-6), 11.6
(C-18). LA FAb &%t 5 scifhig — ), #k e
tEW) 5 A voacangine .

EY 6: BEMK, o RBLERE SNEH
o [a]h —36.9° (¢ 0.86, CH;0H); UV AN (nm):
211, 239, 315; IRveor (em™'): 3 321, 1 725, 1 573,
1 454; HR-ESI-MS m/z: 355.201 8 [M—+H]"; 'H-NMR
(400 MHz, CDCl;) 6: 8.94 (1H, s, NH), 7.70 (1H, d,
J = 8.1 Hz, H-9), 7.33 (1H, m, H-11), 7.32 (1H, m,
H-12), 7.14 (1H, d, J = 8.1 Hz, H-10), 3.93 (1H, m,
H-5), 3.45 (1H, m, H-60), 3.41 (1H, m, H-14a), 3.29
(1H, dd, J = 14.6, 8.1 Hz, H-6p), 3.18 (1H, dd, J =
13.0, 3.6 Hz, H-210), 3.01 (1H, t, J = 3.0 Hz, H-16),
2.75 (1H, m, H-14p), 2.71 (1H, m, H-15), 2.61 (3H, s,
22-OCHs), 2.56 (3H, s, N4-CH3), 2.48 (1H, d, J=13.0
Hz, H-21p), 1.73 (1H, m, H-19a), 1.52 (1H, m, H-20),
1.49 (1H, m, H-19b), 0.97 (3H, t, J = 7.2 Hz, H-18);
BC-NMR (100 MHz, CDCl;) d: 190.9 (C-3), 172.2
(C-22), 136.5 (C-13), 134.1 (C-2), 128.7 (C-8), 126.8
(C-11), 121.0 (C-9), 120.8 (C-7), 120.4 (C-10), 111.9
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(C-12), 57.0 (C-5), 50.4 (22-OCHs), 46.7 (C-21), 45.8
(C-14), 43.6 (C-16), 43.2 (N4-CH3), 42.7 (C-20), 31.9
(C-15), 25.5 (C-19), 18.7 (C-6), 12.9 (C-18). LA LAk
R S SO IRE — 5, SR A T 6 A
tabernaemontanine .

WEY 7: WERK, SR B N A BH
Pho [a]h —59.3° (¢ 0.86, CH;0H); UV AN (nm):
211, 239, 315; IRveer (em'): 3 321, 1 725, 1 573,
1 454; HR-ESI-MS m/z: 355.201 8 [M+H]"; '"H-NMR
(400 MHz, CDCl3) d: 8.91 (1H, s, NH), 7.70 (1H, d,
J = 8.0 Hz, H-9), 7.33 (1H, m, H-11), 7.32 (1H, m,
H-12), 7.15 (1H, d, J = 8.0 Hz, H-10), 3.98 (1H, m,
H-5), 3.89 (1H, t, J = 3.0 Hz, H-16), 3.37 (1H, m,
H-6a), 3.32 (1H, m, H-140), 3.11 (1H, t, J = 12.2 Hz,
H-14pB), 2.89 (1H, m, H-15), 2.78 (1H, m, H-6p), 2.67
(1H, m, H-210), 2.64 (3H, s, 22-OCHs), 2.62 (3H, s,
N;-CHs), 2.60 (1H, m, H-21B), 1.89 (1H, m, H-20),
1.40 (1H, m, H-19a), 1.37 (1H, m, H-19b), 1.01 (3H, ,
J =7.4 Hz, H-18); “C-NMR (100 MHz, CDCl;) ¢:
191.6 (C-3), 171.5 (C-22), 136.5 (C-13), 134.2 (C-2),
128.6 (C-8), 126.9 (C-11), 121.0 (C-9), 120.5 (C-7),
120.5 (C-10), 111.9 (C-12), 56.9 (C-5), 50.5
(C5,-OCHy), 49.2 (C-16), 48.9 (C-21), 43.6 (N4-CH3),
42.6 (C-20), 39.4 (C-14), 30.8 (C-15), 23.6 (C-19),
20.3 (C-6), 11.6 (C-18). tL&% 7 ) NMR (CDCl3)
W SAY) 6 AEF ML, ZAFET &Y 7 1 H-21
F = ALES . H-20 Al H-16 [AMKIHA R . 45 ERTE,
DL b A o 5 S kasaE — 80, s et A
7 N dregamine.

WA 8: TR, MR MULARER NN FH
Pho [a]h —15.7° (¢ 0.82, CH;0H); UV AN (nm):
207, 223, 285; IRveo (em'): 3 351, 1 725, 1 629,
1 460; HR-ESI-MS m/z: 395.232 9 [M+H]"; '"H-NMR
(600 MHz, CDCl3) d: 7.79 (1H, s, NH), 7.46 (1H, d,
J=17.6 Hz, H-9), 7.24 (1H, d, J = 7.6 Hz, H-12), 7.15
(1H, t, J = 7.6 Hz, H-11), 7.08 (1H, t, J = 7.6 Hz,
H-10), 3.70 (3H, s, 22-OCHj), 3.58 (1H, brs, H-21),
3.33 (1H, m, H-3), 3.28 (1H, m, H-50), 3.19 (1H, m,
H-6a), 3.17 (1H, m, H-5B), 3.00 (1H, m, H-6p), 2.69
(1H, dd, J = 16.2, 4.2 Hz, H-170), 2.65 (1H, d, J =
13.7 Hz, H-24a), 2.52 (1H, dd, J = 16.2, 8.7 Hz,
H-17B), 2.11 (3H, s, H-26), 1.99 (1H, d, J = 13.7 Hz,
H-24b), 1.70 (1H, s, H-14), 1.59 (1H, m, H-19a), 1.58

(1H, m, H-15a), 1.43 (1H, m, H-19b), 1.27 (1H, m,
H-20), 1.25 (1H, m, H-15p), 0.89 (3H, t, J = 7.4 Hz,
H-18); "*C-NMR (150 MHz, CDCl;) 6: 208.8 (C-25),
175.8 (C-22), 136.7 (C-2), 135.6 (C-13), 128.9 (C-8),
122.1 (C-11), 119.4 (C-10), 118.6 (C-9), 110.5 (C-12),
110.2 (C-7), 58.4 (C-21), 55.4 (C-3), 54.9 (C-16), 52.8
(22-OCHs3), 51.6 (C-5), 46.9 (C-24), 38.7 (C-20), 37.9
(C-17), 31.1 (C-26), 31.0 (C-14), 27.2 (C-15), 27.0
(C-19),22.2 (C-6), 11.8 (C-18). LA AL & W%dE 53¢
kR IE — 8, WA 8 A 3-(2-oxopropyl)
coronaridine.

&Y 9: HEEMA, MR BLARET N N RH
o [a]3 —15.7° (¢ 0.82, CH;0H); UV AN (nm):
207,299; IR vher (em™'): 3351, 1725, 1 629, 1 460;
HR-ESI-MS m/z: 383.197 2 [M+H]"; "H-NMR (400
MHz, CDCls) 8: 7.99 (1H, s, NH), 7.14 (1H, d, J = 8.7
Hz, H-9), 6.94 (1H, d, J=2.3 Hz, H-12), 6.82 (1H, dd,
J=8.7,2.3 Hz, H-11), 4.53 (2H, brs, H-21), 4.51 (1H,
m, H-50), 3.86 (3H, s, 10-OCHj), 3.74 (3H, s,
22-OCHs), 3.25 (1H, m, H-6a), 3.20 (1H, m, H-6b),
3.18 (1H, m, H-5B), 2.66 (1H, m, H-17a), 2.64 (1H, m,
H-14), 2.01 (1H, m, H-17b), 1.74 (1H, m, H-150),
1.74 (1H, m, H-20), 1.54 (1H, m, H-19a), 1.43 (1H, m,
H-19b), 1.40 (1H, m, H-15p), 1.00 (3H, t, J = 7.4 Hz,
H-18); "*C-NMR (100 MHz, CDCl;) 6: 175.9 (C-22),
173.2 (C-3), 154.3 (C-10), 134.8 (C-2), 131.0 (C-13),
128.3 (C-8), 112.7 (C-11), 111.5 (C-12), 109.3 (C-7),
100.6 (C-9), 56.3 (C-21), 56.1 (10-OCHs), 55.7
(C-16), 53.1 (22-OCHj3), 42.8 (C-5), 38.3 (C-20), 36.1
(C-17), 35.6 (C-14), 31.2 (C-15), 27.8 (C-19), 21.3
(C-6), 11.5 (C-18). VA A& W%dE 5 SCik i —
P, W% LAY 9 9 3-oxovoacangine.

EY 10: otadr i (FED, R e HH
SRR o mp 164~166 °C; [o]h +336.1° (¢ 0.86,
CH;0H); UV AN (nm): 211, 230, 283, 307, 321;
IR vl (em ): 3 200, 1 510, 1 444; HR-ESI-MS m/z:
293.167 1 [M+H]"; "H-NMR (400 MHz, CDCL) §:
8.46 (1H, d, J = 8.3 Hz, H-9), 8.42 (1H, s, H-2), 7.98
(1H, d, J = 8.3 Hz, H-12), 7.61 (1H, t, J = 8.3 Hz,
H-11), 7.54 (1H, t, J = 8.3 Hz, H-10), 5.26 (1H, q, J =
6.7 Hz, H-19), 3.99 (1H, s, H-3), 3.32 (1H, brs, H-15),
3.10 (1H, m, H-50), 2.85 (1H, d, J = 12.9 Hz, H-21p),
2.75 (1H, m, H-5p), 2.62 (1H, m, H-6a), 2.54 (1H, m,
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H-6B), 2.54 (1H, m, H-21a), 2.10 (1H, m, H-14a),
2.03 (1H, m, H-14b), 1.83 (3H, d, J = 6.7 Hz, H-18);
BC-NMR (100 MHz, CDCl3) 8: 151.2 (C-2), 148.4
(C-13), 146.8 (C-17), 134.8 (C-20), 130.8 (C-16),
130.2 (C-12), 128.5 (C-11), 127.1 (C-9), 126.6 (C-10),
125.4 (C-8), 118.9 (C-19), 77.4 (C-7), 67.4 (C-3), 53.2
(C-5), 52.8 (C-21), 41.0 (C-6), 32.9 (C-15), 25.7
(C- 14) 13.0 (C-18). VA Ab&WdE 5 CikiikiE—
B W% E LAY 10 A voastrictine .

%é\% 10 SRR, MR LB SRR FH
o [a]3 +21.1° (¢ 0.70, CH;0H); UV AN (nm):
223,281; IRveor (em'): 3363, 1721, 1 649, 1 450;
HR-ESI-MS m/z: 355.201 2 [M+H]"; "H-NMR (400
MHz, CD;0D) 6: 7.39 (1H, d, J = 7.8 Hz, H-9), 7.31
(1H, d, J = 7.8 Hz, H-12), 7.06 (1H, t, J = 7.8 Hz,
H-11), 6.98 (1H, t, J = 7.8 Hz, H-10), 5.64 (1H, q, J =
6.7 Hz, H-19), 4.18 (1H, brs, H-3), 3.75 (3H, s,
22-OCHs), 3.52 (1H, d, J = 12.2 Hz, H-21a), 3.46
(1H, d, J = 6.6 Hz, H-17), 3.17 (1H, m, H-50), 3.13
(1H, m, H-15), 3.00 (1H, m, H-21p), 2.98 (2H, m,
H-5B, 6a), 2.62 (1H, m, H-6p), 2.46 (1H, m, H-16),
2.25 (1H, m, H-140), 2.13 (1H, m, H-14p), 1.68 (3H,
dd, J = 6.7, 1.4 Hz, H-18); “C-NMR (100 MHz,
CD;CD) &: 176.6 (C-22), 137.9 (C-13), 135.5 (C-2),
134.5 (C-20), 128.5 (C-8), 124.7 (C-19), 122.1 (C-11),
119.8 (C-10), 118.7 (C-9), 112.1 (C-12), 107.3 (C-7),
63.2 (C-17), 54.0 (C-21), 53.7 (C-3), 52.3 (22-OCHs),
51.8 (C-5), 51.0 (C-16), 34.1 (C-15), 31.5 (C-14),
18.9, (C-6), 13.5 (C-18). VA ALAWIEHE 5 kR

—FHP, MY EALEY 11 A 16R19E-

isositsirikine.

B 12: EEFAR, R BB A RH
o [a]h —69.9° (¢ 0.85, CH;0H); UV AN (nm):
223,281; IR v (em'): 3363, 1721, 1 649, 1 450;
HR-ESI-MS m/z: 355.201 2 [M+H]"; "H-NMR (400
MHz, CD;OD) &: 7.41 (1H, d, J = 7.9 Hz, H-9), 7.32
(1H, d, J = 7.9 Hz, H-12), 7.06 (1H, t, J = 7.9 Hz,
H-11), 6.99 (1H, t, J = 7.9 Hz, H-10), 5.54 (1H, q, J =
6.8 Hz, H-19), 4.18 (1H, brs, H-3), 3.96 (1H, dd, J =
10.6, 4.1 Hz, H-17a), 3.82 (1H, m, H-17b), 3.74 (1H,
d, J = 12.0 Hz, H-21a), 3.51 (3H, s, 22-OCHj3), 3.18
(1H, m, H-50), 3.03 (1H, m, H-5B), 3.02 (1H, m,
H-6a), 3.01 (1H, m, H-15), 2.99 (1H, m, H-21B), 2.65

(1H, m, H-6B), 2.59 (1H, m, H-16), 2.31 (1H, m,
H-14q), 2.15 (1H, m, H-14p), 1.62 (3H, d, J = 6.8 Hz,
H-18); >*C-NMR (100 MHz, CD;CD) J: 175.9 (C-22),
138.0 (C-13), 136.3 (C-20), 134.7 (C-2), 128.6 (C-8),
123.8 (C-19), 122.2 (C-11), 119.9 (C-10), 118.7 (C-9),
112.1 (C-12), 107.7 (C-7), 63.2 (C-17), 54.8 (C-21),
53.8 (C-3), 52.0 (C-5), 51.8 (C-16), 51.7 (22-OCHs),
34.8 (C-15), 30.8 (C-14), 19.1, (C-6), 13.7 (C-18). &
A¥112 FINMR (CD;OD) i 546 &4 11 JE 5 AL,
ZERIETAEY 12 1) C-16 1 C-17 £ "H-NMR
W B R IA RS, F HLAE NOESY i+, H-18
5 H-210 A NOE 5%, BLBLEY) 12 B XU
Ry 7 R 5 SCERIRE R — 0, etk
AW 12 N 16R,19Z-isositsirikine .

A 13: EEMA, MR SRR N N BH
o [a]l —18.5° (¢ 0.72, CH;OH); UV A (nmy):
220,280; IR v (cm ) 3390, 1724, 1 652, 1 454;
HR-ESI-MS m/z: 371.196 5 [M+H]"; "H-NMR (600
MHz, CD;0OD) 6: 7.47 (1H, d, J = 7.9 Hz, H-9), 7.34
(1H, d, J = 7.9 Hz, H-12), 7.14 (1H, t, J = 7.9 Hz,
H-11), 7.05 (1H, t, J = 7.9 Hz, H-10), 5.88 (1H, q, J =
7.1 Hz, H-19), 4.52 (1H, brs, H-3), 434 (1H, d, J =
12.6 Hz, H-21a), 3.77 (3H, s, 22-OCH3), 3.74 (1H, m,
H-50), 3.70 (1H, m, H-5p), 3.48 (1H, d, J = 5.9 Hz,
H-17), 3.43 (1H, d, J = 12.6 Hz, H-21p), 3.33 (1H, m,
H-60), 3.14 (1H, m, H-6p), 3.14 (1H, m, H-15), 2.74
(1H, m, H-16), 2.31 (1H, m, H-14q), 2.22 (1H, m,
H-14p), 1.79 3H, dd, J = 7.1, 1.4 Hz, H-18);
BC-NMR (150 MHz, CD;CD) d: 175.6 (C-22), 138.7
(C-13), 132.2 (C-20), 131.1 (C-2), 128.7 (C-8), 127.6
(C-19), 123.3 (C-11), 120.5 (C-10), 119.1 (C-9), 112.5
(C-12), 106.0 (C-7), 71.1 (C-3), 67.5 (C-5), 62.8
(C-21), 62.7 (C-17), 52.4 (C-16), 52.4 (22-OCHa),
49.6 (C-14), 33.2 (C-15), 20.0 (C-6). L& 13 1
NMR B[S 54069 11 AR, ZRETAEY
13 (7 C-3. C-5 M1 C-21 f¥] "H-F1 PC-NMR 1L2E47 %
B &SR, 4an T, e 1
MR EATAED . s EATR, LBt A EdE 5
mhRE — S, WS E A 13 4 16R,19E-
isositsirikine Nj-oxide.

LAY 14: EEMA, MR BACARER N N BH
o [a]3 —50.9° (¢ 0.80, CH;0H); UV AN (nm):
240, 280; IRwveer (em ') 3 223, 1 634, 1 450;
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HR-ESI-MS m/z: 297.195 7 [M+H]"; '"H-NMR (600
MHz, CD;0D) 6: 7.38 (1H, d, J = 7.8 Hz, H-9), 7.30
(1H, d, J = 7.8 Hz, H-12), 7.04 (1H, t, J = 7.8 Hz,
H-11), 6.97 (1H, t, J = 7.8 Hz, H-10), 5.53 (1H, q, J =
6.7 Hz, H-19), 4.21 (1H, brs, H-3), 3.61 (1H, d, J =
12.0 Hz, H-21a), 3.40 (1H, m, H-17), 3.18 (1H, m,
H-50), 3.05 (1H, m, H-5B), 3.03 (1H, m, H-15), 2.96
(1H, m, H-21p), 2.93 (1H, m, H-6a), 2.62 (1H, m,
H-6pB), 2.23 (1H, m, H-14), 1.67 (3H, dd, J = 6.7, 1.4
Hz, H-18), 1.56 (1H, m, H-16a), 1.41 (1H, m, H-16b),
1.33 (1H, m, H-15); "*C-NMR (150 MHz, CD+CD) 6:
138.0 (C-13), 137.8 (C-20), 134.9 (C-2), 128.6 (C-8),
122.2 (C-11), 120.0 (C-10), 119.8 (C-9), 118.6 (C-19),
111.9 (C-12), 107.1 (C-7), 61.1 (C-17), 54.6 (C-3),
54.0 (C-21), 51.9 (C-5), 36.9 (C-16), 33.4 (C-14), 32.3
(C-15), 18.2 (C-6), 13.2 (C-18). Z¢ EFTiR, LL Etb&
¥t 5 ek doE — 5, WS etk EY 14 A
geissoschizol.
4 g

P SCRRAROE , (59 3 KA — PR g 1
FLAE ARSI 40 Bt (1 M P-388 U5
XGHE (EDso) 4 0.43 pg/mL!",
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