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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-(E)-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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% (p-hydroxybenzaldehyde, 1). 4-F5JL-3-FI4H 3L
KHIE (4-hydroxy-3-methoxybenzaldehyde, 2). 5-
FoAL-3-[EFE|VE (5-hydroxyindole-3-aldehyde, 3)-.
JEME (sucrose, 4). 3-F23E-1-(4-F23E-3-F A FE ) -1 -
W (w-hydroxypropioguaiacone, 5). BRIH 8%
B (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-(E)-vinyl]-2-methoxyphenoxy}-propane-1, 3-diol
(9) . threo-1-(4-hydroxy-3-methoxyphenyl)-2-{4-[2-
formyl-(£)-vinyl]-2-methoxyphenoxy}-propane-1, 3-
diol (10>, #% M{F (daucosterol, 11). FIUIRIE
( oleanolic acid , 12 ). 3'- F 4 Jt A Jg % %
(chrysoeriol, 13). 5, 4'- —F£L-7-H 4 FEH i (5, 4'-
dihydroxy-7-methoxyflavone , 14 ) . K J# # %
(luteolin, 15), FrALEMIEI A B IXMZAH T 73
ECEEIP
1 8. XTI
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VG AutoSpec—3000 )it {%; HP1200 % 2%
WAH AR, Zorbax SB-Cis (250 mm X 9.4 mm)
&AL EIEAE, Agilent A A4 Sephadex LH-20
(25~100 pm, Pharmacia Fine Chemical Co., Ltd.)+
MCI-gel CHP20P (75~150 um, Mitsubish Chemical
Industries, Ltd.). RP-18 (40~60 um, Merck); ¥
JEAERERS (80~100 H ) FIFE (1L HIRER: (200~
300 H), T EGIREEA T A7 10%00IR L RHE R
pIRTAR S

SEE A KX Hydnocarpus anthelminthica
Pierre ex Less. #2007 412 AWK T AmA 2
AT, WA AR A F VR Z TR E A IE
fhe FEIEFRAS (CHYX-0321) fRAF TR B
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ZERAT 26 kg, Brif)a, T LREMA R
B4k, BEHR 30, JEFE AR, 13925 1.2 kg,
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WA 1: A TEE B A, 'H-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 LI it%k
P 5 SCHRARIE 3, MU RO 1 R
%

wEY 2. AEILERMA, EI-MS: m/z 152
[M]"; 'H-NMR (400 MHz, CD;0D) 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 yit
Kot 5 SCRRIROE ¥ — 80, Mtk a Y 2
4-F2HE-3-FA LR T

WY 3: LEEHR AR, EI-MS: m/z 161 [M]';
'H-NMR (500 MHz, CD0D) §: 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) 6: 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 I NMR cff 5 Sk — 57, s e th &
3 5-FR I 3-SR

WA 4: LaBUREE, "H-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) 6: 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 LA L3 W50 5 SCHR R FEA —
W, WA 4 R

WY 5. W ERE R, "TH-.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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-OCHs), 3.14 (2H, t, J = 6.2 Hz, H-2); "*C-NMR (100
MHz, CD;0D) &: 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 #II
PC-NMR 38 Hs 5 Scikapis — 80, s s
Y15 g 3-F2E-1-(4-FRHE-3- A L 0)-1-TAT il

WEY 6: W ORRCIRBE; "THANMR (500
MHz, CD;0D) §: 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, /= 1.8 Hz,
H-2)), 6.79 (1H, d, J = 8.3 Hz, H-5), 474 (2H, m,
H-a), 3.85 (3H, s, 3-OCH3), 3.80 (3H, s, 3’-OCH3)
3.70 (2H, m, H-p); "C-NMR (125 MHz, CD;0D) 6:
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-B), 199.6 (C=0), 56.3 (2 X
-OCH3). LA L9t ¥edls 5 scikahis— 50, ok
WA 6 Jbknt 2985 B,

A T2 IO TEE K K s 'TH-NMR (500 MHz,
CD;0D) 8: 6.60~6.80 (6H, H-Ar), 5.02 (1H, d, J =
6.1 Hz, H-0), 3.80 (2H, m, H-y), 3.70, 3.66 (3H, s,
-OCH3), 2.96 (1H, m, H-p); “C-NMR (125 MHz,
CD;0D) &: 1322 (C-1), 114.5 (C-2), 148.3 (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-), 56.4,
56.2 (2X-OCHs). LA EJ 5 5 Scikaps —a,
WS e B T A erythro-1, 2-bis-(4-hydroxy-3-
methoxyphenyl)-propane-1, 3-diol.

A 8: (I TEE TR K : 'H-NMR (500 MHz,
CD;0D) §: 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-B); "C-NMR (125 MHz,
CD;0D) &: 1322 (C-1), 114.5 (C-2), 148.3 (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-OCHs). L 380 5 3rikdpas—a,
WS 8 A threo-1, 2-bis-(4-hydroxy-3-
methoxyphenyl)-propane-1, 3-diol.

G 9. W SRR EI-MS m/z: 374
M]"; '"H-NMR (400 MHz, CD;0D) &: 9.58 (1H, d,
J = 8.0 Hz, H+y'), 7.57 (1H, d, J = 16.0 Hz, H-o),

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) §: 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-B), 196.1
(C-y"), 56.5,56.3 (2X-OCH3). LA Lt 5l 5 Sk
ig M, W ELEY 9 N ervthro-1-(4-
hydroxy-3-methoxyphenyl)-2- {4-[2-formyl-(E)-vinyl]-
2-methoxyphenoxy }-propane-1, 3-diol.

WP 10 3RS OREFARIE A EI-MS m/z: 374
M]"; 'H-NMR (400 MHz, CD;0D) 6: 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;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-P), 62.4 (C-y), 155.6 (C-a), 127.6 (C-p"), 196.1
(C-y"), 56.5 (3'-OCH3), 56.3 (3-OCH3). LL_F I K dis
i — g, WA 10 K threo-1-(4-
hydroxy-3-methoxyphenyl)-2-{4-[2-formyl-(E)-vinyl]-
2-methoxyphenoxy }-propane-1, 3-diol.

WwaEw 1. ARTEEHA, PC-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_L-Jilt
Ml 5 ocukariE — 8, et A 1 g
NS

& 12: AR K, EI-MS m/z: 456 [M]';
'H-NMR (500 MHz, CsDsN) 8: 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, CH3-23), 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). LL b3l it 5 okt — ), Wi
B 12 HFFERIR .

WGP 13: WETERHM A, EI-MS m/z: 300
[M]"; "H-NMR (400 MHz, DMSO-dq) 5: 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-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_L i K4 5
SRR IE Y, MRS 13 O 3-SR
BRELE

WEY 14: FHELEEH A, HNMR (400
MHz, DMSO-dg) 6: 12.95 (1H, s, 5-OH), 7.91 (2H, d,
J=28.8Hz, 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_Eik
W ek — 5, s RS 14 N 5,
AR IE-T- A LT

& 15: EETEBM A, "HNMR (400
MHz, DMSO-dg) d: 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-ds) §:
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 L3l 53¢
HRARE (A — 8, S A9 15 oA R
LS
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