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Chemical constituents from twigs and leaves of Ervatamia hainanensis
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Abstract: Objective To investigate the chemical constituents in the twigs and leaves of Ervatamia hainanensis. Methods The
chemical constituents were isolated by silica gel, Sephadex LH-20, and ODS columns, as well as RP-HPLC chromatography. Their
structures were identified on the basis of physicochemical properties and spectral analyses. Results Thirteen compounds were
isolated and idenified as coronaridine (1), 19-heyneanine (2), 19-epi-heyneanine (3), coronaridine hydroxyindolenine (4), vobasine (5),
ursolic acid (6), asiatic acid (7), 8a-hydroxypinoresinol (8), (+)-syringarosinol (9), ervatamisin [(—)-(7R, 7'R, 7"R, 8S, 8'S, 8"S)-4', 4"-
dihydroxy-3, 3', 3", 5-tetramethoxy-7, 9, 7', 9-diepoxy-4, 8"-oxy-8, 8'-sesquineolignan-7”, 9”-diol, 10], toddalolactone (11), threo-2,
3-bis-(4-hydroxy-3-methoxypheyl)-3-methoxy-propanol (12), and B-sitosterol (13). Conclusion Compounds 6—8 and 10—12 are
isolated from the plants of Ervatamia (A. DC.) Stapf for the first time, and compound 9 is firstly reported from E. hainanensis.
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twEW1: AtemAR (FEE, mp 52~54 C,
ESI-MS m/z: 339 [M+H]". 'H-NMR (400 MHz,
CD;0D) ¢: 7.40 (1H, d, J= 8.0 Hz, H-9), 7.24 (1H, d,
J= 8.0 Hz, H-12), 7.09 (1H, t, J = 8.0 Hz, H-11), 7.03
(1H, t, J = 8.0 Hz, H-10), 3.71 (3H, s, -OCH3;), 3.69
(1H, s, H-21), 3.41 (1H, m, H-5b), 3.10 (1H, m, H-5a),

3.06 (1H, dd, J = 12.9, 3.8 Hz, H-17b), 3.04 (2H, m,
H-6), 2.88 (1H, d, J = 12.0 Hz, H-3a), 2.74 (1H, dd,
J =12.0, 4.0 Hz, H-3b), 1.91 (1H, dd, J = 12.9, 3.0
Hz, H-17a), 1.80 (1H, m, H-14), 1.78 (1H, m, H-19b),
1.63 (1H, m, H-15b), 1.47 (1H, m, H-15a), 1.45 (1H,
m, H-19a), 1.14 (1H, m, H-20), 0.97 3H, t, J = 6.5
Hz, H-18); "“C-NMR (100 MHz, CD;OD) &: 176.4
(C=0), 138.5 (C-2), 137.6 (C-13), 129.8 (C-8), 122.3
(C-11), 119.7 (C-10), 118.9 (C-9), 111.6 (C-12), 110.8
(C-7), 58.1 (C-21), 56.4 (C-16), 54.7 (C-3), 54.0
(C-5), 53.0 (-OCHs), 40.0 (C-20), 37.1 (C-17), 33.2
(C-15), 28.8 (C-14), 28.0 (C-19), 22.9 (C-6), 12.3
(C-18). VA ¥ 5 scmpdiis — 80, ds et o
1 e A 1 e

a2 AR (HEE, ESI-MS m/z: 355
[M-+H]". '"H-NMR (400 MHz, CD;OD) : 7.44 (1H,
d, J = 8.0 Hz, H-9), 7.31 (1H, d, J = 8.0 Hz, H-12),
7.09 (1H, t, J = 8.0 Hz, H-11), 7.02 (1H, t, J = 8.0 Hz,
H-10), 4.10 (1H, dq, J = 6.0, 3.0 Hz, H-19), 3.88 (1H,
s, H-21), 3.75 (3H, s, -OCH3), 3.40 (1H, m, H-5b),
3.10 (1H, m, H-5a), 3.01 (2H, m, H-6), 2.94 (1H, d,
J=12.0 Hz, H-17b), 2.78 (1H, m, H-3a), 2.77 (1H, d,
J=9.0 Hz, H-3b), 2.75 (1H, m, H-17a), 1.98 (1H, m,
H-14), 1.80 (1H, m, H-15b), 1.64 (1H, m, H-15a),
1.54 (1H, m, H-20), 1.16 (3H, d, J = 6.0 Hz, H-18);
BC-NMR (100 MHz, CD;0D) &: 175.6 (C=0), 137.9
(C-2), 137.8 (C-13), 129.6 (C-8), 122.6 (C-11), 119.9
(C-10), 119.0 (C-9), 111.8 (C-12), 110.4 (C-7), 72.8
(C-19), 59.9 (C-21), 55.6 (C-16), 53.9 (C-5), 53.7
(C-3), 53.3 (-OCHs), 41.4 (C-20), 37.5 (C-17), 28.3
(C-14), 25.4 (C-15), 22.4 (C-6), 20.8 (C-18). LA %
o 5 SCHRARTE — P, MRS 2 S 19- el
B o

a3 AR (HEL, ESI-MS m/z: 355
[M+H]". "H-NMR (600 MHz, CsDsN) &: 7.54 (1H, d,
J = 8.0 Hz, H-9), 7.52 (1H, d, J = 8.0 Hz, H-12), 7.32
(1H, t, J = 8.0 Hz, H-10), 7.27 (1H, t, J = 8.0 Hz,
H-11), 4.11 (1H, s, H-21), 3.62 (1H, dq, J = 6.0, 3.0
Hz, H-19), 3.59 (3H, s, -OCHj3), 3.44 (1H, m, H-5b),
3.16 (1H, m, H-5a), 2.99 (2H, m, H-6), 2.98 (1H, d,
J=12.0 Hz, H-17b), 2.95 (1H, m, H-3a), 2.78 (1H, m,
H-17a), 2.75 (1H, d, J = 8.7 Hz, H-3b), 1.98 (1H, m,
H-14), 1.85 (1H, m, H-15b), 1.67 (1H, m, H-15a),
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1.52 (1H, m, H-20), 1.29 (3H, d, J = 6.0 Hz, H-18);
BC-NMR (150 MHz, CsDsN) 6: 175.1 (C=0), 138.8
(C-2), 137.8 (C-13), 129.3 (C-8), 122.4 (C-11), 119.8
(C-10), 119.2 (C-9), 111.9 (C-12), 110.5 (C-7), 71.6
(C-19), 55.6 (C-16), 53.7 (C-5), 53.4 (C-3), 53.0
(-OCH3), 52.9 (C-21), 42.3 (C-20), 37.2 (C-17), 27.9
(C-14), 26.0 (C-15), 22.4 (C-6), 22.0 (C-18). LA %k
3 5 SCHRIRAE — B0, SR A 3 O 19-3i 8
L1 R, o
4&%@4 F{OH AR (FFEE), ESI-MS m/z: 355
[M-+H]". 'H-NMR (400 MHz, CD-OD) §: 7.42 (1H,
d, J = 8.0 Hz, H-9), 7.37 (1H, d, J = 8.0 Hz, H-12),
7.35 (1H, t, J= 8.0 Hz, H-11), 7.28 (1H, t, J= 8.0 Hz,
H-10), 4.11 (1H, s, H-21), 3.70 (3H, s, -OCH3), 3.58
(1H, m, H-5b), 3.10 (1H, m, H-5a), 3.01 (1H, m,
H-6a), 2.92 (1H, m, H-6b), 2.82 (1H, m, H-3a), 2.27
(1H, d, J = 9.0 Hz, H-3b), 1.99 (1H, m, H-17b), 1.96
(1H, m, H-14), 1.93 (1H, m, H-15b), 1.82 (1H, m,
H-17a), 1.58 (1H, m, H-19b), 1.46 (1H, m, H-19a),
1.36 (1H, m, H-20), 1.08 (1H, m, H-15a), 0.95 (3H, t,
J =172 Hz, H-18); “C-NMR (100 MHz, CD;0D) §:
192.8 (C-2), 174.3 (C=0), 152.3 (C-13), 143.9 (C-8),
130.4 (C-11), 128.1 (C-12), 123.0 (C-9), 121.1 (C-10),
89.1 (C-7), 59.6 (C-16), 57.4 (C-21), 53.3 (-OCH3),
50.5 (C-5), 50.1 (C-3), 39.4 (C-20), 38.2 (C-17), 34.9
(C-6), 33.1 (C-15), 28.8 (C-14), 28.0 (C-19), 12.2
(C-18)o VA_EHd 5 scfafis— 80, et am
4 e A A e R IO D
0&\4@5 FOF A (FFEE), ESI-MS m/z: 353
[M-+H]". 'H-NMR (400 MHz, CD;OD) §: 7.75 (1H,
d, J = 8.2 Hz, H-9), 7.46 (1H, d, J = 8.2 Hz, H-12),
7.36 (1H, m, H-11), 7.17 (1H, m, H-10), 5.51 (1H, q,
J = 6.5 Hz, H-19), 3.90 (1H, m, H-5), 3.74 (1H, m,
H-15), 3.71 (1H, d, J = 14.1 Hz, H-21a), 3.32 (1H, dd,
=14.8, 6.8 Hz, H-6a), 3.24 (1H, dd, J= 14.8, 8.6 Hz,
H-6b), 3.16 (1H, dd, J = 13.4, 11.5 Hz, H-14a), 2.96
(1H, d, J = 14.1 Hz, H-21b), 2.77 (1H, m, H-16), 2.70
(3H, s, -NCH3), 2.54 (3H, s, -OCH3), 2.53 (1H, dd, J =
13.4, 7.5 Hz, H-14b), 1.74 (3H, d, J = 6.5 Hz, H-18);
BC-NMR (100 MHz, CD;0D) 6: 192.0 (C-3), 172.5
(C=0), 138.8 (C-13), 137.4 (C-20), 135.5 (C-2), 129.8
(C-8), 127.7 (C-11), 122.0 (C-19), 121.9 (C-9), 121.3
(C-10), 113.4 (C-7), 58.4 (C-12), 52.7 (C-5), 51.1

(C-21), 50.0 (-OCHj3), 47.7 (C-16), 44.1 (C-14), 42.4
(-NCHj3), 31.7 (c-15) 21.3 (C-6), 12.4 (C-18). LA %k
o5 SCHRARIE 5, SRS 5 N Z R, .

e 6: AR (HEE), ESI-MS m/z: 935
[2M~+Na]". "H-NMR (400 MHz, CsDsN) &: 5.52 (1H,
brs, H-12), 3.48 (1H, dd, J = 9.3, 6.6 Hz, H-3), 2.66
(1H, d, J = 11.3 Hz, H-18), 1.96 (1H, m, H-2a), 1.59
(1H, m, H-2b), 1.27 (3H, s, H-23), 1.25 (3H, s, H-24),
1.08 (3H, s, H-25), 1.02 (3H, d, J = 6.5 Hz, H-29),
0.99 (3H, d, J = 6.0 Hz, H-30), 0.97 (3H, s, H-26),
0.91 (3H, s, H-27); “C-NMR (100 MHz, CsDsN) 6
180.4 (C-28), 139.8 (C-13), 126.1 (C-12), 78.6 (C-3),
56.3 (C-5), 54.0 (C-18), 48.5 (C-9), 48.5 (C-17), 43.0
(C-8), 40.5 (C-14), 40.0 (C-19), 39.9 (C-4), 39.9
(C-20), 39.6 (C-1), 37.9 (C-22), 37.8 (C-10), 34.1
(C-7), 31.6 (C-21), 29.3 (C-23), 29.2 (C-15), 28.6
(C-2), 25.4 (C-16), 244 (C-27), 24.1 (C-11), 21.9
(C-30), 19.3 (C-6), 18.0 (C-29), 17.9 (C-26), 17.1
(C-24), 16.2 (C-25). PA_E%dh 5 ek i —5,
BEEY) 6 4 LN R

e 1: Eléifﬁili (FEE), ESI-MS m/z: 999
[2M+Na]". 'H-NMR (400 MHz, CD;OD) &: 5.29
(1H, brs, H-12), 3.93 (1H, m, H-2), 3.58 (1H, d, J =
11.1 Hz, H-23a), 3.44 (1H, d, J = 11.1 Hz, H-23b),
2.66 (1H, d, J = 11.5 Hz, H-18), 1.18 (3H, s, H-24),
1.07 (3H, d, J = 6.4 Hz, H-29), 1.01 (3H, s, H-25),
0.97 (3H, s, H-26), 0.94 3H, d, J = 6.4 Hz, H-30),
0.83 (3H, s, H-27); "C-NMR (100 MHz, CD;0OD) §:
181.9 (C-28), 140.1 (C-13), 126.7 (C-12), 78.9 (C-3),
71.5 (C-23), 67.4 (C-2), 54.6 (C-18), 48.3 (C-9), 48.3
(C-17), 443 (C-5), 43.6 (C-4), 42.6 (C-1), 42.5
(C-14), 41.0 (C-8), 40.6 (C-19), 40.6 (C-20), 39.3
(C-10), 38.4 (C-22), 34.0 (C-7), 32.0 (C-21), 29.4
(C-15), 25.6 (C-16), 24.6 (C-11), 24.3 (C-27), 21.8
(C-30), 19.1 (C-6), 18.1 (C-29), 17.8 (C-25), 17.8
(C-26), 17.6 (C-24), LL_-¥c¥i 5 sckdion —5, #%
BB G T AT R .

A 8: B AR CHED, [o]h +68.4° (¢ 0.05
MeOH), ESI-MS m/z: 373 [M—H] . 'H-NMR (400
MHz, CD;OD) §: 7.04~6.77 (6H, m, Ar-H), 4.83
(1H, d, J = 5.2 Hz, H-2), 4.66 (1H, s, H-6), 4.44 (1H,
dd, J = 9.1, 8.6 Hz, H-4a), 4.02 (1H, d, J = 9.2 Hz,
H-8a), 3.88 (1H, d, J = 9.2 Hz, H-8b), 3.85 (3H, s,
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-OCHs), 3.84 (3H, s, -OCH3), 3.74 (1H, dd, J = 9.1,
6.3 Hz, H-4b), 3.04 (1H, m, H-3); “C-NMR (100
MHz, CD;0D) J: 149.2 (C-3'), 148.8 (C-3"), 147.6
(C-4"), 147.5 (C-4"), 133.7 (C-1), 129.2 (C-1"), 121.6
(C-6"), 120.6 (C-6"), 116.2 (C-5"), 115.8 (C-5"), 112.8
(C-2'), 111.4 (C-2"), 92.9 (C-7), 89.4 (C-6), 87.8
(C-2), 76.1 (C-8), 72.1 (C-4), 62.5 (C-3), 56.5 (3,
3"-OCHs). iR ¥R 5 Sciffis— 5, et
&%) 8 Jy 8a-hydroxypinoresinol.

AW 9: SEER AR CE)D, [a]p +10.2° (¢ 0.25
MeOH), IR vher(em™): 3 420, 2 920, 2 860, 1 595,
1 500, 900, 845; ESI-MS m/z: 417 [M—H] . '"H-NMR
(400 MHz, CDCl;) d: 6.56 (4H, s, H-2', 2", 6', 6"),
5.49 (2H, s, 4', 4"-OH), 4.70 (2H, d, J = 4.0 Hz, H-2,
6), 4.26 (2H, m, H-4a, 8a), 3.89 (2H, m, H-4b, 8b),
3.88 (I12H, s, 4X-OCHj), 3.07 (2H, m, H-3, 7):
BC-NMR (100 MHz, CDCly) 8: 147.4 (C-3', 3", 5',
5"), 134.6 (C-4', 4"), 132.3 (C-1', 1"), 103.0 (C-2’, 2",
6, 6"), 86.3 (C-2, 6), 72.0 (C-3, 7), 56.5 (-OCHs), 54.6
(C-4, 8)o LA -¥dhs 5 3cikdii— 5, #eth s
W9 THE.

EY 10: SRR CHEE, ESI-MS m/z: 583
[M—H] . 'H-NMR (600 MHz, CsDsN) J: 6.96 (2H,
brs, H-2, 6), 4.66 (1H, d, J = 4.0 Hz, H-7), 4.40 (1H,
m, H-9a), 4.40 (1H, m, H-9'a), 4.07 (1H, m, H-9b),
4.07 (1H, m, H-9'b), 3.79 (6H, s, 3, 5-OCHs), 3.74
(3H, s, 3'-OCH3), 3.73 (3H, s, 3"-OCHj3), 3.27 (1H, m,
H-8); "“C-NMR (150 MHz, CsDsN) d: 154.5 (C-3),
154.5 (C-5), 149.3 (C-3"), 148.9 (C-3"), 148.4 (C-4"),
147.7 (C-4"), 138.6 (C-1), 136.6 (C-4), 134.0 (C-1'),
133.5 (C-1"), 121.2 (C-6'), 120.0 (C-6"), 116.9 (C-5),
116.5 (C-5"), 112.1 (C-2), 111.5 (C-2"), 104.6 (C-2),
104.6 (C-6), 88.4 (C-8"), 86.9 (C-7), 86.8 (C-7), 74.1
(C-7"), 72.8 (C-9), 72.4 (C-9"), 61.8 (C-9"), 56.8 (3,
5-OCHj), 56.4 (3'-OCHi), 56.3 (3"-OCHj), 55.6
(C-8"), 55.1 (C-8). LA %l 15 SC ik i J A — 551,
W ELA ) 10 M FAENR 2

&P 11 EORAR (FED, UV A (nm):
330, 285, 255, 245, 205; ESI-MS m/z: 309 [M+H]".
'H-NMR (600 MHz, CD;0D) 8: 8.02 (1H, d, J = 9.6
Hz, H-3), 6.75 (1H, s, H-8), 6.22 (1H, d, J = 9.6 Hz,
H-4), 3.90 (3H, s, H-17), 3.88 (3H, s, H-16), 3.65 (1H,
t, J = 6.4 Hz, H-12), 2.85 (1H, m, H-11a), 2.83 (1H,

m, H-11b), 1.25 (3H, s, H-14), 1.24 (3H, s, H-15);
BC-NMR (150 MHz, CD;0D) 6: 163.9 (C-2), 163.6
(C-7), 158.0 (C-10), 156.4 (C-5), 141.4 (C-4), 120.5
(C-6), 112.8 (C-3), 108.6 (C-9), 96.5 (C-8), 78.4
(C-12), 74.2 (C-13), 64.0 (5-OCH3), 56.9 (7-OCHs3),
27.3 (C-11),25.6 (C-14, 15). LA ¥ 55 SCliR4RiE —
HU, WA 11 K ORI P I

EW 12: sER CREE, ESI-MS m/z: 357
[M+Na]". '"H-NMR (600 MHz, CD;0D) &: 6.64~
6.46 (6H, m, Ar-H), 430 (1H, d, J = 8.5 Hz, H-7),
4.05 (1H, dd, J = 10.9, 7.0 Hz, H-9a), 3.89 (1H, dd,
J=10.9, 5.8 Hz, H-9b), 3.70, 3.68, 3.21 (% 3H, s, 3,
3", 7-OCH3), 2.99 (1H, m, H-8); "*C-NMR (150 MHz,
CD;0D) §: 148.7 (C-3), 148.3 (C-3'), 146.9 (C-4),
146.2 (C-4"), 132.3 (C-1), 132.2 (C-1"), 123.2 (C-6),
121.3 (C-6'), 115.6 (C-2), 115.5 (C-2'), 114.4 (C-5),
111.8 (C-5"), 84.9 (C-7), 64.4 (C-9), 57.0 (C-8), 56.5
(3-OCHj3), 56.4 (3-OCHs), 56.2 (7-OCH3). LA_I-%is
53k g — 5, et A 12 K threo-2, 3-
bis-(4-hydroxy-3-methoxypheyl)-3-methoxy-propanol.
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