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Chemical constituents from seeds of Hydnocarpus anthelminthica
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Abstract: Objective To study the chemical constituents in the seeds of Hydnocarpus anthelminthica. Methods The chemical
constituents were separated and purified by chromatographic methods after solvent extraction and were identified by spectroscopic
analyses (MS and 1D NMR). Results Fifteen compounds were isolated from the seeds of H. anthelminthica and identified as
following: p-hydroxybenzaldehyde (1), 4-hydroxy-3-methoxybenzaldehyde (2), 5-hydroxyindole-3-aldehyde (3), sucrose (4),
w-hydro-xypropioguaiacone (5), evofolin-B (6), erythro-1, 2-bis-(4-hydroxy-3-methoxyphenyl)-propane-1, 3-diol (7), threo-1, 2-bis-
(4-hydroxy-3-methoxyphenyl)-propane-1, 3-diol (8), erythro-1-(4-hydroxy-3-methoxyphenyl)-2-{4-[2-formyl-(£)-vinyl]-2-metho-
xyphenoxy}-propane-1, 3-diol (9), threo-1-(4-hydroxy-3-methoxyphenyl)-2-{4-[2-formyl-(£)-vinyl]-2-methoxyphenoxy }-propane-
1, 3-diol (10), daucosterol (11), oleanolic acid (12), chrysoeriol (13), 5, 4'-dihydroxy-7-methoxyflavone (14), and luteolin (15).
Conclusion All the compounds are isolated from this plant for the first time.
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Wl (w-hydroxypropioguaiacone, 5). BRI 5L 3R
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WA 1: T8 TEE KK, 'TH-NMR (400 MHz,
CD;0D) 6: 9.74 (1H, s, H-7), 7.75 (1H, d, J = 8.6 Hz,
H-2, 6), 6.94 (1H, d, J = 8.6 Hz, H-3, 5); "“C-NMR
(100 MHz, CD;0D) ¢: 129.2 (C-1), 133.5 (C-2, 6),
116.3 (C-3, 5), 165.1 (C-4), 192.9 (C-7). LA Likiti%k
a5 ScmkpaE — 80, SR 1 XA
F i

wE 2. AEIEERMA, EL-MS: m/z 152
[M]"; 'H-NMR (400 MHz, CD;0OD) 6: 9.71 (1H, s,
H-7), 7.41 (1H, d, J = 8.5 Hz, H-5), 7.40 (1H, d, J =
2.0 Hz, H-2), 6.94 (1H, dd, J = 8.5, 2.0 Hz, H-6), 3.89
(3H, s, H-8); "*C-NMR (100 MHz, CD;0D) &: 130.6
(C-1), 111.2 (C-2), 149.6 (C-3), 154.7 (C-4), 116.9
(C-5), 128.0 (C-6), 193.0 (C-7), 56.4 (C-8). LA_L-Jit
Ko 55 SRR (8o 0, MRS 2 N
4-F2H-3-FAR LR F R

WA 3: LR, BI-MS: m/z 161 [M]';
'H-NMR (500 MHz, CD;0D) d: 9.79 (1H, s, H-10),
7.98 (1H, s, H-2), 7.56 (1H, d, J = 2.3 Hz, H-4), 7.28
(1H, d, J = 8.7 Hz, H-7), 6.80 (1H, dd, J = 8.7, 2.3 Hz,
H-6); "*C-NMR (125 MHz, CD;OD) d: 139.8 (C-2),
119.7 (C-3), 107.0 (C-4), 154.8 (C-5), 114.7 (C-6),
113.7 (C-7), 133.3 (C-8), 126.9 (C-9), 187.1 (C-10).
MS F1 NMR $cff 55 Scirdpis — 80, e ie s
30 SR 3-WEFE| W

WY 4. Bk GE, TH-NMR (500 MHz,
D,0) 6: 5.45 (1H, d, J = 3.9 Hz), 4.25 (1H, d, J = 8.8
Hz), 4.08 (1H, t, J = 8.8 Hz), 3.80 (1H, t, J = 9.4 Hz),
3.71 (2H, s), 3.60 (1H, m), 3.51 (1H, t, J = 9.4 Hz);
BC-NMR (125 MHz, D,0) 8: 92.4 (C-1), 71.3 (C-2),
72.6 (C-3), 69.5 (C-4), 74.2 (C-5), 60.4 (C-6), 104.0
(C-1), 81.6 (C-2"), 76.6 (C-3"), 72.8 (C-4'), 62.8
(C-5"), 61.6 (C-6")o LAl it 44l 55 SRR S A —
H, W RS 4 J R

WEY 5. WK, "H-NMR (500 MHz,
CD;0D) §: 7.52 (1H, dd, J = 8.3, 2.0 Hz, H-6"), 7.49
(1H, d, J = 2.0 Hz, H-2), 6.83 (1H, d, J = 8.3 Hz,
H-5'), 3.93 (2H, t, J = 6.2 Hz, H-3), 3.86 (3H, s,
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-OCH3), 3.14 (2H, t, J = 6.2 Hz, H-2); "*C-NMR (100
MHz, CD;OD) §: 199.6 (C-1), 41.5 (C-2), 58.8 (C-3),
130.5 (C-1"), 111.6 (C-2'), 153.1 (C-3'), 148.9 (C-4"),
115.7 (C-5"), 124.6 (C-6"), 56.3 (-OCH3). 'H-NMR A
PC-NMR 3 $s 5 Scikapos — 80, s
Y15 K 3-F2HE-1-(4-FRHE-3- A BE ) 1- A i

WA 6: WIEARERAMRMIA; "HNMR (500
MHz, CD;0D) d: 7.60 (1H, dd, J = 8.3, 1.9 Hz, H-6),
7.55 (1H, d, J= 1.9 Hz, H-2), 6.89 (1H, d, J= 1.8 Hz,
H-2'), 6.79 (1H, d, J = 8.3 Hz, H-5), 4.74 (2H, m,
H-a), 3.85 (3H, s, 3-OCH;), 3.80 (3H, s, 3'-OCHs)
3.70 (2H, m, H-p); "“C-NMR (125 MHz, CD;0D) §:
130.4 (C-1), 112.5 (C-2), 148.9 (C-3), 153.1 (C-4),
115.7 (C-5), 125.2 (C-6), 129.8 (C-1'), 112.8 (C-2'),
149.3 (C-3"), 147.0 (C-4"), 116.7 (C-5"), 122.2 (C-6),
56.2 (C-a), 65.5 (C-p), 199.6 (C=0), 56.3 (2 X
-OCH3). DA L3 it 5 semkion —s, e
WA 6 PRI R BTE B.

WA 7: A TEE TR A s "TH-NMR (500 MHz,
CD;0D) 6: 6.60~6.80 (6H, H-Ar), 5.02 (1H, d, J =
6.1 Hz, H-a), 3.80 (2H, m, H-y), 3.70, 3.66 (3H, s,
-OCH3), 2.96 (1H, m, H-B); "“C-NMR (125 MHz,
CD;OD) d: 1322 (C-1), 114.5 (C-2), 1483 (C-3),
146.1 (C-4), 115.6 (C-5), 123.1 (C-6), 136.4 (C-1'),
111.5 (C-2'), 148.4 (C-3'), 146.5 (C-4'), 115.4 (C-5"),
120.3 (C-6"), 75.7 (C-a), 64.4 (C-y), 56.7 (C-P), 56.4,
56.2 (2X-OCHs). L 3 sids 5 somkdias —ad,
WS WG T A erythro-1, 2-bis-(4-hydroxy-3-
methoxyphenyl)-propane-1, 3-diol.

A4 8: {0 TE E TN K s 'TH-NMR (500 MHz,
CD;0D) 6: 6.50~6.80 (6H, H-Ar), 4.90 (1H, d, J =
8.0 Hz, H-a), 401 (2H, m, H-y), 3.70 (6H, s, 2X
-OCH3), 3.08 (1H, m, H-p); "C-NMR (125 MHz,
CD;OD) d: 1322 (C-1), 114.5 (C-2), 1483 (C-3),
146.1 (C-4), 115.6 (C-5), 123.1 (C-6), 136.4 (C-1"),
111.5 (C-2'), 148.4 (C-3'), 146.5 (C-4'), 115.4 (C-5),
120.3 (C-6"), 75.7 (C-0), 64.4 (C-y), 56.7 (C-B), 56.4,
56.2 (2X-OCH;z)o LA_EJ i 4t 5 ok —aY,
WS LAY 8 N threo-1, 2-bis-(4-hydroxy-3-
methoxyphenyl)-propane-1, 3-diol.

AW 9: RIS AR EI-MS m/z: 374
[M]"; 'H-NMR (400 MHz, CD;OD) &: 9.58 (1H, d,
J = 8.0 Hz, H-y"), 7.57 (1H, d, J = 16.0 Hz, H-a"),

6.62~7.22 (6H, H-Ar), 6.66 (1H, dd, J= 16.0, 8.0 Hz,
H-p"), 4.82 (1H, d, J = 6.0 Hz, H-a), 4.55 (1H, m,
H-P), 3.84, 3.80 (3H, s, -OCHj3), 3.85 (2H, m, H-y);
BC-NMR (100 MHz, CD;0D) d: 133.9 (C-1), 111.9
(C-2), 148.6 (C-3), 147.1 (C-4), 115.5 (C-5), 121.1
(C-6), 127.6 (C-1"), 112.6 (C-2"), 152.7 (C-3"), 151.7
(C-4"), 124.4 (C-5'), 115.5 (C-6"), 74.0 (C-a), 85.3
(C-B), 62.4 (C-y), 155.6 (C-a'), 127.6 (C-B’), 196.1
(C-y"), 56.5, 56.3 (2 X -OCHz). LA b it 5 ek
it M, W ELEW 9 N ervthro-1-(4-
hydroxy-3-methoxyphenyl)-2-{4-[2-formyl-(E)-vinyl]-
2-methoxyphenoxy }-propane-1, 3-diol.

WD) 10: 5 58 ERERARIAA : EI-MS m/z: 374
[M]"; 'H-NMR (400 MHz, CD;OD) §: 9.57 (1H, d,
J = 8.0 Hz, H-y'), 7.48 (1H, d, J = 16.0 Hz, H-a)),
6.70~7.32 (6H, H-Ar), 6.61 (1H, dd, J=16.0, 8.0 Hz,
H-p"), 4.90 (1H, d, J = 6.0 Hz, H-a), 4.34 (1H, m,
H-B), 3.92, 3.80 (3H, s, -OCH3) 3.71 (2H, m, H-y);
BC-NMR (100 MHz, CD;OD) d: 133.9 (C-1), 111.9
(C-2), 148.6 (C-3), 147.1 (C-4), 115.5 (C-5), 121.1
(C-6), 127.6 (C-1"), 112.6 (C-2"), 152.7 (C-3"), 151.7
(C-4"), 124.4 (C-5'), 115.5 (C-6"), 74.0 (C-a), 85.3
(C-p), 62.4 (C-y), 155.6 (C-a’), 127.6 (C-p"), 196.1
(C-y", 56.5 (3'-OCHj3), 56.3 (3-OCH3). PA_L 3 i ik
HcmkdioE M, MRS 10 K threo-1-(4-
hydroxy-3-methoxyphenyl)-2-{4-[2-formyl-(E)-vinyl]-
2-methoxyphenoxy}-propane-1, 3-diol.

& 11: AGELEEHSA, "C-NMR (100
MHz, CsDsN) d: 37.6 (C-1), 28.6 (C-2), 78.2 (C-3),
39.6 (C-4), 140.9 (C-5), 122.0 (C-6), 32.4 (C-7), 32.4
(C-8), 50.6 (C-9), 37.3 (C-10), 21.5 (C-11), 40.0
(C-12), 42.4 (C-13), 56.2 (C-14), 26.9 (C-15), 28.6
(C-16), 57.0 (C-17), 12.3 (C-18), 12.0 (C-19), 36.4
(C-20), 19.3 (C-21), 30.2 (C-22), 34.3 (C-23), 46.1
(C-24), 28.7 (C-25), 19.4 (C-26), 19.7 (C-27), 23.4
(C-28), 20.0 (C-29), 102.6 (C-1'), 75.4 (C-2), 78.6
(C-3"), 71.7 (C-4"), 78.1 (C-5"), 62.9 (C-6"). LA Ly
Mot 5 ScukapoE — 8, WA 10 i
NS

EW12: AERAR, EI-MS m/z: 456 [M];
'H-NMR (500 MHz, CsDsN) d: 5.49 (1H, br s, H-12),
3.62 (1H, m, H-3), 1.08 (3H, s, CH3-27), 0.92 (3H, s,
CH;-25), 0.87 (3H, s, CH3-30), 0.85 (3H, s, CH3-29),
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0.84 (3H, s, CH3-24), 0.72 (3H, s, CHs-23), 0.72 (3H,
s, CH3-26); “C-NMR (125 MHz, CsDsN) &: 39.7
(C-1), 23.0 (C-2), 78.8 (C-3), 39.0 (C-4), 55.2 (C-5),
18.3 (C-6), 33.8 (C-7), 39.8 (C-8), 48.9 (C-9), 38.4
(C-10), 23.3 (C-11), 122.2 (C-12), 143.8 (C-13), 45.9
(C-14), 27.9 (C-15), 23.5 (C-16), 47.6 (C-17), 42.2
(C-18), 45.9 (C-19), 31.8 (C-20), 33.0 (C-21), 32.7
(C-22), 27.9 (C-23), 18.3 (C-24), 15.5 (C-25), 16.7
(C-26), 27.6 (C-27), 180.2 (C-28), 33.4 (C-29), 23.9
(C-30). Lh_Eyi i 5 scmpais — 80", #seie
B 12 NFFECRR

& 13: wOIETERA, EI-MS m/z: 300
[M]"; "H-NMR (400 MHz, DMSO-d) 6: 12.98 (1H, s,
5-OH), 7.57 (2H, m, H-5', 6), 6.95 (1H, br s, H-2"),
6.91 (1H, d, J= 1.9 Hz, H-8), 6.52 (1H, d, J= 1.9 Hz,
H-6), 6.20 (1H, s, H-3), 3.89 (3H, s, 3'-OCHj):
BC-NMR (100 MHz, DMSO-dq) d: 163.7 (C-2), 103.8
(C-3), 181.9 (C-4), 157.4 (C-5), 98.9 (C-6), 164.2
(C-7), 94.1 (C-8), 161.5 (C-9), 103.3 (C-10), 120.4
(C-1"), 110.2 (C-2"), 150.8 (C-3"), 148.1 (C-4"), 115.8
(C-5"), 121.5 (C-6"), 56.0 (3'-OCH3). LA L3 i i 5
SCHRARIE Y, MRS 13 3-FAA SR
JRELE

WEY 14: FELEEMA, HNMR (400
MHz, DMSO-dq) J: 12.95 (1H, s, 5-OH), 7.91 (2H, d,
J=8.8Hz, H-2', 6'), 6.91 (2H, d, J = 8.8 Hz, H-3', 5'),
6.76 (1H, s, H-3), 6.47 (1H, d, J = 2.0 Hz, H-8), 6.17
(1H, d, J = 2.0 Hz, H-6); "C-NMR (100 MHz,
DMSO-dg) 6: 164.2 (C-2), 102.9 (C-3), 181.9 (C-4),
157.4 (C-5), 98.9 (C-6), 164.2 (C-7), 94.1 (C-8), 161.3
(C-9), 103.8 (C-10), 121.2 (C-1"), 128.6 (C-2', 6"),
116.1 (C-3', 5", 161.5 (C-4'), 53.0 (7-OCH3). Ll FJ¥
PR 5 Sk s 2, st s 14 0 S,
4R FE 7 AR L T

WAEY 15 HOLEEHA, HNMR (400
MHz, DMSO-de) : 12.98 (1H, s, 5-OH), 7.41 (1H,
dd, J = 9.1, 2.1 Hz, H-6'), 7.38 (1H, d, J = 2.1 Hz,
H-2'), 6.89 (1H, d, J = 9.1 Hz, H-5), 6.67 (1H, s,
H-3), 6.43 (1H, d, J = 1.8 Hz, H-8), 6.18 (1H, d, J =
1.8 Hz, H-6); “C-NMR (100 MHz, DMSO-d;) 6
163.9 (C-2), 102.9 (C-3), 181.7 (C-4), 157.4 (C-5),
98.9 (C-6), 164.4 (C-7), 94.0 (C-8), 161.5 (C-9), 103.7

(C-10), 119.1 (C-1"), 113.4 (C-2'), 145.6 (C-3"), 149.9
(C-4"), 116.1 (C-5"), 121.5 (C-6)o LA Uit 53
RRFRIE OB A — 80, e b B 15 y AR
L%
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