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Abstract: Objective To study the alkaloids from Ervatamia hainanensis. Methods The alkaloids were isolated and purified by
silica gel, MCI, Sephadex LH-20 column chromatography, and semi-preparative HPLC, and their structures were elucidated by
physical and spectroscopic analysis. Results Twelve alkaloids were obtained and identified as coronaridine (1), 19-epi-heyneanine
(2), 9,10-dimethoxycoronaridine (3), vobasine (4), vobasine N(4)-oxide (5), 3-oxo0-19-epi-heyneanine (6), strictamine (7),
deacetylakuammiline (8), pandine (9), rhazicine (10), rhazicine N(4)-oxide (11), and rhazimine (12). Conclusion Compounds 8 and 10—
12 are isolated from the genus Ervatamia Stapf for the first time, while compounds 3 and 5—7 are firstly obtained from E. hainanensis.
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HP5988A GCMS spectrometer ! JFi i (224484
F]Ds R EORRREIE GFosy ML (A IERERL (200~300
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s 7 ); Sephadex LH-20 #E/i8 (3£ Amersham
Blosciences A ] ); ODS FEf iRkl (Cig, HA
YMC Aw]D; HAdKFIE A 75 by 5l il 4l
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LH-20 CEh-HED FEE% R B aie R 2 s
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3 ST

EW 1. AEkR, S TEdr. B, i
A BB 5 N BH M 3 Co1Ha6N2 045 EI-MS m/z: 338 [M]';
'H-NMR (400 MHz, CDCl3) 6: 2.95 (1H, d, J = 8.4
Hz, H-3a), 2.84 (1H, d, J = 8.4 Hz, H-3b), 3.44 (1H,
m, H-5a), 3.25 (1H, m, H-5b), 3.24 (1H, m, H-6a),
3.08 (1H, m, H-6b), 7.53 (1H, d, J = 7.6 Hz, H-9),
7.14 (1H, dd, J = 8.0, 7.6 Hz, H-10), 7.17 (1H, dd, J =
8.0, 7.6 Hz, H-11), 7.28 (1H, d, J = 7.6 Hz, H-12),
1.93 (1H, m, H-14), 1.80 (1H, m, H-15a), 1.19 (1H, m,
H-15b), 2.64 (1H, d, J = 12.6 Hz, H-17a), 1.95 (1H,
dd, J=12.6, 2.0 Hz, H-17b), 0.97 (3H, t, J = 6.8 Hz,
H-18), 1.61 (1H, m, H-19a), 1.51 (1H, m, H-19b),
1.38 (1H, m, H-20), 3.61 (1H, brs, H-21), 3.75 (3H, s,
COOMe); "“C-NMR (100 MHz, CDCly) &: 136.7
(C-2), 51.6 (C-3), 53.2 (C-5), 22.2 (C-6), 110.3 (C-7),
128.9 (C-8), 118.5 (C-9), 119.3 (C-10), 122.0 (C-11),
110.4 (C-12), 135.5 (C-13), 27.4 (C-14), 32.1 (C-15),
55.2 (C-16), 36.5 (C-17), 11.7 (C-18), 26.8 (C-19),
39.2 (C-20), 57.5 (C-21), 52.7 (COOMe), 175.7
(COOMe). LA F¥th 5 scmripiE — 5, #ektb &
W1 5 R A A

WEY 2. AR, S TE . B,
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AR AR 2 N B 3 CoHaNoO3, EI-MS m/z: 354 [M];
'H-NMR (400 MHz, CDCl;) &: 3.02 (1H, m, H-3a),
2.78 (1H, d, J = 9.0 Hz, H-3b), 3.50 (1H, m, H-5a),
3.19 (1H, m, H-5b), 3.13 (2H, m, H-6), 7.51 (1H, d,
J = 8.0 Hz, H-9), 7.13 (1H, t, J = 8.0 Hz, H-10), 7.20
(1H, t, J = 8.0 Hz, H-11), 7.29 (1H, d, J = 8.0 Hz,
H-12), 2.01 (1H, m, H-14), 1.94 (1H, m, H-15a), 1.60
(1H, m, H-15b), 2.67 (1H, d, J = 12.0 Hz, H-17a),
2.04 (1H, m, H-17b), 1.16 (3H, d, J = 6.0 Hz, H-18),
422 (1H, dq, J = 6.0, 3.0 Hz, H-19), 1.52 (1H, m,
H-20), 3.91 (1H, brs, H-21), 3.77 (3H, s, COOMe):
BC-NMR (100 MHz, CDCl;) &: 135.8 (C-2), 51.2
(C-3), 52.1 (C-5), 21.4 (C-6), 109.6 (C-7), 128.3
(C-8), 118.3 (C-9), 119.3 (C-10), 122.1 (C-11), 110.8
(C-12), 135.5 (C-13), 26.7 (C-14), 22.8 (C-15), 54.0
(C-16), 36.8 (C-17), 20.3 (C-18), 71.3 (C-19), 39.4
(C-20), 59.7 (C-21), 528 (COOMe), 174.8
(COOMe), LA_E¥th 5 scivdiE — s, dopib s
Y2 %58 19-FRU e 1 LB -

WEY 3. AERKR, S TE, Wb
SN BHYE ;s Cp3H3oN,O4, EI-MS m/z: 398 [M]';
'H-NMR (400 MHz, CDCL3) 6: 2.91 (1H, brd, J = 8.4
Hz, H-3a), 2.83 (1H, brd, J = 8.4 Hz, H-3b), 3.38 (1H,
m, H-5a), 2.97 (1H, m, H-5b), 3.21 (1H, m, H-6a),
3.13 (1H, m, H-6b), 6.91 (1H, s, H-9), 6.79 (1H, s,
H-12), 1.88 (1H, m, H-14), 1.73 (1H, m, H-15a), 1.13
(1H, m, H-15b), 2.56 (1H, brd, J = 12.0 Hz, H-17a),
1.90 (1H, dd, J = 12.0, 2.0 Hz, H-17b), 0.90 (3H, t, J =
7.4 Hz, H-18), 1.44 (1H, m, H-19a), 1.33 (1H, m,
H-19b), 1.28 (1H, m, H-20), 3.54 (1H, brs, H-21),
3.90 (3H, s, 10-OCH3), 3.92 (3H, s, 11-OCH3), 3.72
(3H, s, COOMe); "“C-NMR (150 MHz, CDCls) &
135.0 (C-2), 51.1 (C-3), 53.0 (C-5), 22.1 (C-6), 110.3
(C-7), 121.1 (C-8), 100.6 (C-9), 144.5 (C-10), 146.7
(C-11), 94.4 (C-12), 129.8 (C-13), 27.3 (C-14), 32.1
(C-15), 55.1 (C-16), 36.8 (C-17), 11.6 (C-18), 26.6
(C-19), 39.3 (C-20), 57.7 (C-21), 56.5 (10-OMe), 56.3
(11-OMe), 52.7 (COOMe), 175.8 (COOMe). LA L%k
5 ScikpoE — P, MoB LA 3 %N 9,10-
ik ST AT

WEY 4. i ERE &, ST,
ARSI 52N B ; Co1HogN2 O3, EI-MS m/z: 352 [M]';
'H-NMR (400 MHz, CDCls) &: 3.97 (1H, m, H-5),

3.42 (1H, dd, J = 14.6, 8.0 Hz, H-6a), 3.50 (H, dd, J =
14.6, 10.0 Hz, H-6b), 7.72 (1H, d, J = 8.0 Hz, H-9),
7.15 (1H, m, H-10), 7.30~7.37 (2H, m, H-11, 12),
2.72 (1H, dd, J = 13.6, 7.2 Hz, H-14a), 3.31 (1H, dd,
J = 13.6, 11.6 Hz, H-14b), 3.77 (1H, m, H-15), 2.82
(1H, t, J = 3.3 Hz, H-16), 1.71 3H, d, J = 7.8 Hz,
H-18), 5.46 (1H, q, J = 7.8 Hz, H-19), 2.98 (1H, d, J =
14.4 Hz, H-21a), 2.66 (3H, s, COOMe), 2.61 (3H, s,
NMe): "*C-NMR (100 MHz, CDCL) ¢: 134.1 (C-2),
190.2 (C-3), 57.2 (C-5), 20.4 (C-6), 120.3 (C-7), 128.6
(C-8), 120.9 (C-9), 120.4 (C-10), 126.7 (C-11), 111.8
(C-12), 136.4 (C-13), 43.1 (C-14), 30.5 (C-15), 46.6
(C-16), 12.3 (C-18), 120.4 (C-19), 135.9 (C-20), 51.9
(C-21), 171.3 (COOMe), 50.4 (COOMe), 42.3
(NMe). DA_EXds 5 ScikaiiE — s, ek tb &4
4 %558 2 RIR

WEY 5. AR, S TE . B,
AARA SN BH T ; Co i HaaN2Oys EI-MS miz: 368 [M]'s
'H-NMR (400 MHz, CDCl;) 6: 4.16 (1H, m, H-5),
3.74 (1H, dd, J = 14.8, 8.2 Hz, H-6a), 3.26 (1H, dd,
J = 14.8, 10.0 Hz, H-6b), 7.62 (1H, d, J = 8.0 Hz,
H-9), 7.09 (1H, ddd, J = 8.0, 6.8, 1.0 Hz, H-10), 7.25
(1H, ddd, J = 8.0, 6.8, 1.0 Hz, H-11), 7.31 (1H, d, J =
8.0 Hz, H-12), 2.63 (1H, dd, J = 13.6, 7.2 Hz, H-14a),
2.91 (1H, dd, J = 13.6, 11.2 Hz, H-14b), 3.62 (1H, m,
H-15), 4.16 (1H, m, H-16), 1.68 (3H, dd, J = 7.6, 1.8
Hz, H-18), 5.57 (1H, q, J = 7.6 Hz, H-19), 4.37 (1H, d,
J=14.4 Hz, H-21a), 3.52 (1H, d, J = 14.4 Hz, H-21b),
2.54 (3H, s, COOMe), 3.36 (3H, s, NMe); "“C-NMR
(100 MHz, CDCl3) 6: 133.8 (C-2), 189.1 (C-3), 73.2
(C-5), 25.1 (C-6), 116.4 (C-7), 127.4 (C-8), 120.0
(C-9), 120.7 (C-10), 126.6 (C-11), 112.1 (C-12), 136.4
(C-13), 42.2 (C-14), 28.7 (C-15), 40.5 (C-16), 12.7
(C-18), 127.9 (C-19), 129.3 (C-20), 64.2 (C-21), 171.1
(COOMe), 50.3 (COOMe), 56.1 (NMe). LA L%i#i Y
SCHRIRIE 5, HeB AR 5 % AT -4-
BEAND .

wEY 6: AR, ZE T FEE, M
AAAR SN BH T ; Co i HaaN2Oys EI-MS miz: 368 [M]'s
'H-NMR (400 MHz, CDCls) &: 4.46 (1H, m, H-5a),
3.18 (1H, m, H-5b), 3.24 (2H, m, H-6), 7.48 (1H, d,
J=17.6 Hz, H-9), 7.08 (1H, t, J = 7.6 Hz, H-10), 7.16
(1H, t, J = 7.6 Hz, H-11), 7.25 (1H, d, J = 7.6 Hz,
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H-12), 2.62 (1H, brs, H-14), 2.00 (1H, m, H-15a), 1.38
(1H, m, H-15b), 2.65 (1H, dd, J = 14.8, 1.6 Hz,
H-17a), 2.36 (1H, m, H-17b), 1.33 (3H, d, J = 6.4 Hz,
H-18), 3.80 (1H, m, H-19), 1.83 (1H, m, H-20), 5.10
(1H, s, H-21), 3.75 (3H, s, COOMe); "*C-NMR (100
MHz, CDCl3) 6: 135.7 (C-2), 172.7 (C-3), 42.2 (C-5),
21.0 (C-6), 109.4 (C-7), 127.8 (C-8), 118.4 (C-9),
119.7 (C-10), 122.5 (C-11), 110.6 (C-12), 133.2
(C-13), 38.0 (C-14), 27.4 (C-15), 55.7 (C-16), 35.9
(C-17), 21.4 (C-18), 70.1 (C-19), 41.3 (C-20), 53.1
(C-21), 175.8 (COOMe), 53.0 (COOMe). LA F%#i 5
SCRARE Y, Mo S 6 %5E N 3-ox0-19-
epi-heyneanine

WwEW 7. AR, TS TR,
ARSI 52N B ; CooHoNL 055 EI-MS m/z: 322 [M]';
'H-NMR (400 MHz, CDCL3) 6: 4.68 (1H, d, J = 5.2
Hz, H-3), 2.63~2.75 (2H, m, H-5), 2.97 (1H, m,
H-6a), 1.74 (1H, dd, J = 13.7, 2.7 Hz, H-6b), 7.62
(1H, d, J = 7.2 Hz, H-9), 7.16 (1H, t, J = 7.2 Hz,
H-10), 7.34 (1H, t, J = 7.2 Hz, H-11), 7.43 (1H, d, J =
7.2 Hz, H-12), 2.58 (1H, m, H-14a), 1.99 (1H, dd, J =
14.0, 3.6 Hz, H-14b), 3.69 (1H, m, H-15), 2.08 (1H, d,
J = 3.6 Hz, H-16), 1.55 (3H, dd, J = 7.2, 3.6 Hz,
H-18), 5.49 (1H, q, J= 7.2 Hz, H-19), 4.05 (1H, d, J =
16.4 Hz, H-21a), 3.12 (1H, d, J = 16.2 Hz, H-21b),
3.71 (3H, s, COOMe); "*C-NMR (100 MHz, CDCl5)
8:191.3 (C-2), 55.1 (C-3), 52.0 (C-5), 36.1 (C-6), 56.2
(C-7), 138.2 (C-8), 123.5 (C-9), 125.6 (C-10), 128.1
(C-11), 119.8 (C-12), 155.5 (C-13), 33.7 (C-14), 32.5
(C-15), 55.4 (C-16), 12.9 (C-18), 120.9 (C-19), 146.3
(C-20), 53.7 (C-21), 171.7 (COOMe), 51.6
(COOMe). A_E%ifi 5 Seikapas — s, Skt oty
Y7 S E N B

WA 8: TLEEHIREAAR CED, ML K
IR C1HogN>O3, EI-MS mi/z: 352 [M]"; "H-NMR
(400 MHz, CDCl;) 6: 4.60 (1H, d, J = 4.8 Hz, H-3),
3.68 (1H, m, H-50), 2.05 (1H, dd, J = 15.6, 4.0 Hz,
H-5B), 2.64 (2H, m, H-6), 7.64 (1H, d, J = 7.6 Hz,
H-9), 7.18 (1H, td, J = 7.6, 1.2 Hz, H-10), 7.35 (1H,
td, J = 7.6, 1.2 Hz, H-11), 7.53 (1H, d, J = 7.6 Hz,
H-12), 2.44 (1H, ddd, J = 16.0, 4.2, 3.6 Hz, H-14a),
1.90 (1H, d, J = 14.4 Hz, H-14b), 3.64 (1H, m, H-15),
2.97, 2.88 (2H, ABgq, J = 12.2 Hz, H-17), 1.62 (3H,

dd, J = 7.2, 3.6 Hz, H-18), 5.46 (1H, q, J = 7.2 Hz,
H-19), 4.10 (1H, brd, J = 17.2 Hz, H-21a), 3.14 (1H,
d, J = 17.2 Hz, H-21b), 3.84 (3H, s, COOMe);
BC-NMR (100 MHz, CDCl3) 6: 190.6 (C-2), 54.6
(C-3), 53.9 (C-5), 38.0 (C-6), 58.7 (C-7), 139.7 (C-8),
125.9 (C-9), 128.5 (C-10), 124.6 (C-11), 121.5 (C-12),
155.8 (C-13), 30.6 (C-14), 34.7 (C-15), 60.5 (C-16),
64.2 (C-17), 13.4 (C-18), 119.5 (C-19), 144.3 (C-20),
52.1 (C-21), 173.6 (COOMe), 52.0 (COOMe). A -4
P 5wk s 2, Mok e 8 %N
deacetylakuammiline

WEY 9: AEMA, ST i,
ARARER S B BH T ; Co1H4N, O3, EI-MS mi/z: 352 [M];
'H-NMR (400 MHz, CDCl3) 8: 3.57 (1H, s, H-3), 3.17
(1H, brt, J = 10.0 Hz, H-5a), 2.68 (1H, m, H-5p), 2.18
(1H, ddd, J = 12.4, 10.0, 8.0 Hz, H-6a), 1.96 (1H, dd,
J = 12.4, 10.0 Hz, H-6b), 7.21 (1H, d, J = 8.0 Hz,
H-9), 6.94 (1H, t, J = 8.0 Hz, H-10), 7.16 (1H, t, J =
8.0 Hz, H-11), 6.83 (1H, d, J = 8.0 Hz, H-12), 1.56
(1H, d, J=5.2 Hz, H-14), 1.63 (1H, dd, J = 12.8, 7.2
Hz, H-15a), 1.36 (1H, d, J = 12.8 Hz, H-15b), 2.89
(1H, s, H-17), 0.99 (3H, t, J = 7.6 Hz, H-18), 1.93
(1H, m, H-19a), 1.79 (1H, m, H-19b), 3.60 (1H, s,
H-21), 3.79 (3H, s, COOMe); "“C-NMR (100 MHz,
CDCl3) 6: 164.9 (C-2), 68.9 (C-3), 50.6 (C-5), 41.4
(C-6), 60.2 (C-7), 130.5 (C-8), 121.4 (C-9), 120.9
(C-10), 127.7 (C-11), 109.6 (C-12), 144.3 (C-13), 43.1
(C-14), 44.1 (C-15), 96.4 (C-16), 40.8 (C-17), 8.2
(C-18), 30.2 (C-19), 82.1 (C-20), 77.0 (C-21), 168.0
(COOMe), 51.1 (COOMe). LA ¥ 5 SckikiE—
HUY, HeE RS 9 %5 N pandine.

WEY 10: JotPoik s s CRRED, @il s
RNV FATE: CyHauN2Og, EI-MS miz: 368 [M];
'H-NMR (400 MHz, CDCls) 6: 3.56 (1H, m, H-3),
3.56 (1H, m, H-50), 2.76 (1H, dd, J = 10.2, 4.8 Hz,
H-5B), 2.23 (1H, dd, J = 16.0, 3.6 Hz, H-6a), 2.91
(1H, d, J = 16.0 Hz, H-6b), 7.29 (1H, d, J = 8.0 Hz,
H-9), 6.86 (1H, t, J = 8.0 Hz, H-10), 7.10 (1H, t, J =
8.0 Hz, H-11), 6.56 (1H, d, J = 8.0 Hz, H-12), 2.02
(1H, dd, J = 14.0, 0.9 Hz, H-14a), 2.31 (1H, d, J =
14.0 Hz, H-14b), 3.58 (1H, s, H-15), 4.90 (1H, brs,
H-17), 1.49 (3H, dd, J = 6.8, 1.6 Hz, H-18), 5.38 (1H,
q, J= 7.2 Hz, H-19), 2.96 (1H, d, J = 8.0 Hz, H-21a),
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3.95 (I1H, d, J = 162 Hz, H-21b), 3.56 (3H, s,
COOMe); "C-NMR (100 MHz, CDCl;) 6: 111.1
(C-2), 57.5 (C-3), 48.4 (C-5), 23.1 (C-6), 49.8 (C-7),
126.1 (C-8), 127.3 (C-9), 119.6 (C-10), 128.6 (C-11),
116.0 (C-12), 142.6 (C-13), 27.7 (C-14), 37.0 (C-15),
57.4 (C-16), 84.6 (C-17), 12.7 (C-18), 118.3 (C-19),
141.1 (C-20), 543 (C-21), 170.9 (COOMe), 51.7
(COOMe). A_E%fis 5 Scikapas— 8", Skt oty
110 % %€ 4 rhazicine.

a1 AEYCRE A, ST FEE, Bk
BV SOV BH P ;s CoiHosN,Os, EI-MS mi/z: 384 [M]';
'H-NMR (400 MHz, CDCl3) &: 4.57 (1H, brs, H-3),
4.44 (1H, brt, J = 12.8 Hz, H-50), 3.35 (1H, dd, J =
12.0, 3.6 Hz, H-5B), 2.91 (1H, ddd, J = 17.6, 17.6, 5.4
Hz, H-6a), 2.56 (1H, m, H-6b), 7.24 (1H, d, J = 8.0
Hz, H-9), 6.84 (1H, t, J = 8.0 Hz, H-10), 7.05 (1H, t,
J=8.0 Hz, H-11), 6.52 (1H, d, J = 8.0 Hz, H-12), 2.27
(1H, brd, J = 14.4 Hz, H-14a), 2.54 (1H, m, H-14b),
3.60 (1H, brs, H-15), 4.87 (1H, brs, H-17), 1.50 (3H,
dd, J=17.2, 2.0 Hz, H-18), 5.48 (1H, brq, J = 7.2 Hz,
H-19), 4.25 (1H, brd, J = 14.4 Hz, H-21a), 3.71 (1H,
d, J = 16.0 Hz, H-21b), 3.54 (3H, s, COOMe);
BC-NMR (100 MHz, CDCl3) 6: 110.7 (C-2), 79.9
(C-3), 63.9 (C-5), 20.9 (C-6), 47.4 (C-7), 126.7 (C-8),
127.2 (C-9), 122.8 (C-10), 127.9 (C-11), 116.0 (C-12),
141.6 (C-13), 25.2 (C-14), 34.8 (C-15), 56.7 (C-16),
85.2 (C-17), 12.9 (C-18), 119.2 (C-19), 131.0 (C-20),
72.6 (C-21), 171.8 (COOMe), 51.9 (COOMe). LA %k
W5 ek aaE — 8, Hek kA 11 BE N
rhazicine N(4)-oxide.

A 12: AEYCREM, SETE00 . P,
AL A S B B s CoHpoN,O3, EI-MS m/z: 350
[M]"; "H-NMR (400 MHz, CDCls) 6: 3.91 (1H, d, J=
5.2 Hz, H-3), 2.95~3.11 (2H, m, H-6), 3.78 (1H, m,
H-5a), 2.80 (1H, dd, J = 15.6, 3.2 Hz, H-5b), 7.29~
7.44 (4H, m, H-9~12), 2.49 (1H, dq, J = 14.8, 2.8 Hz,
H-14a), 2.11 (1H, dd, J = 14.8, 2.4 Hz, H-14b), 3.77
(1H, m, H-15), 7.70 (1H, s, H-17), 1.59 (3H, dd, J =
7.2, 2.4 Hz, H-18), 5.57 (1H, q, J = 7.2 Hz, H-19),
4.12 (1H, dt, J=17.2, 2.0 Hz, H-21a), 3.25 (1H, d, J =
17.2 Hz, H-21b), 3.53 (3H, s, COOMe); "“C-NMR
(100 MHz, CDCLy) 6: 214.5 (C-2), 61.2 (C-3), 51.7
(C-5), 322 (C-6), 53.2 (C-7), 128.3 (C-8), 128.4

(C-9), 128.1 (C-10), 128.9 (C-11), 120.8 (C-12), 142.1
(C-13), 30.4 (C-14), 37.4 (C-15), 58.1 (C-16), 160.6
(C-17), 13.0 (C-18), 125.1 (C-19), 137.5 (C-20), 53.1
(C-21), 168.5 (COOMe), 52.2 (COOMe). LA %3
SCHRIRE 2, MOB LS 12 %558 N thazimine.
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