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Bioactive Constituents from Hydnocarpus hainanensis (Merr. ) Sleum.
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Abstract: The ethanol extract from the stems of Hydnocarpus hainanensis (Merr.) Sleum. was separated and
purified by means of chromatographic technology, and six compounds were isolated. On the basis of spectral data,
they were identified as coniferaldehyde (1), mulberroside C (2), mulberrofuran G (3), mulberrofuran K @), morusin
(5) and daucosterol (6). All the compounds were isolated from H. hainanensis for the first time. Compound 1
showed inhibitory activities towards human hepatoma cell line (SMMC-7721) and human gastric carcinoma (SGC-
7901) cell line, and compounds 3 and 5 showed obvious inhibitory activities towards SGC-7901.
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Coniferaldehyde (1) Aoy, EI-MS
m/z:178 [M] " ;'"H NMR (Acetone-d;, 400 MHz):
89.63 (1H, d, J=8.0 Hz, H9), 7.56 (1H, d, J =
160 Hz, H-7), 7.38 (1H, d, J=2.0 Hz, H-3), 7.21
(1H, dd, J =8.0, 2.0 Hz, H-5), 6.90 (1H, d, J =
8.0 Hz, H-6), 6.65 (1H, dd, J=16.0, 8.0 Hz, H-8),
392 (3H, s, OCH,;); "C NMR (Acetone-d;,
100 MHz): 8 194.8 (C-9), 154.9(C-7), 151.9 (C-1),
1498 (C-2), 129.3 (C4), 128.0 (C-8), 125.7 (C-5),
1172 (C3), 112.7 (C-6), iR BE 5 3CHR[ 5]
LM Coniferaldehyde HEA—3K

Mulberroside C (2) |14 fi f4 (! i), mp
206°C ~ 208°C;'H NMR (CD,OD, 400 MHz): 3
723 (1H, s, H4), 698 (1H, t-like, H6"), 693 (1H, s,
H-7), 692 (1H, t-like, H-2"), 6.85 (1H, s, H-3), 6.48
(1H, t-like, H4'), 3.78 (1H, dd, J=7.2, 5.2 Hz, H-
2"),3.12 (1H, dd, J=16 4, 5.6 Hz, H-1"a), 2.83 (1H,
dd, /=164, 72 Hz, H-1"b), 1.36 (3H, s, H-5"), 1.26
(H, s, H4"); xyl: 5.00 (1H, d, J=6.8 Hz, H-1"),
395(1H, m, H-5"a), 3.58 - 3.42 (4H, m, H-2", 3",
4™, 5"b); ®C NMR (CDCl,, 100 MHz): 3 160.4 (C-
5"),160.1 (C-3"), 1562 (C-2), 156.0 (C-7a), 152.7 (C-
6), 133.7 (C-1"), 124.1(C- 3a), 1219 (C4), 1179 (C-
5), 106.7 (C-4"), 1054 (C-6"),1052 (C-2"),103.0 (C-
3), 99.7 (C-7), 78.3 (C-3"), 70.4 (C2"), 32.4 (C-1"),
26.0 (C4"), 21.1 (C-5"); xyl: 102.3 (C-1"), 77.7 (C-
3", 74.7 (C-2"), 71.0 (C4™), 66.9 (C-5"), L iARBE
WEE 5 SCHERL 6 ] it %) Mulberroside C i JkAL
—3,

Mulberrofuran G (3) s () ,
mp 179°C ~ 181°C, FAB-MS m/z: 562 [M +H]";
'H NMR (CD,0D, 400 MHz): 8 7.29 (1H, d J =
8.4 Hz, H4),7.08 (1H, d, J=8.0 Hz, H-14"), 7.04
(1H, d, J=8.8 Hz, H-20"), 6.87 (1H, s, H-3), 6.85
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(H, d, J=16 Hz, H-7,2"),6.76 (1H, d, J=1.6 Hz,
H-6"), 6.68 (1H, dd, /=84, 2.0 Hz, H-5), 6.40 (1H,
dd, J=8.8, 2.0 Hz, H-13"), 6.35 (1H, br s, H-2"),
629 (1H, d, J=24 Hz, H-11"), 6.27 (1H, d, J =
24 Hz, H-17"),6.10 (1H, dd, J=8.8, 2.0 Hz, H-19"),
3.26 (1H, m, H-3"),2.90 (1H, m, H4"),2.72 (1H, dd,
J=172,52 Hz, H6"b), 1.98 (1H, m, H6"a), 1.73
(3H, s, H-7"); "C NMR (CD,0OD, 100 MHz): 8§
160.0 (C-10"), 158.4 (C-18"), 1579 (C-12"),157.7 (C-
6), 1572 (C-5"), 156.7 (C-2), 155.7 (C-3"), 154.9 (C-
16”), 153.6 (C-7a), 133.9 (C-1"), 131.5 (C-1"), 130.5
(C-14"), 128.0 (C-20"), 123.3 (C-2"), 123.1 (C-3a),
122.0 (C4), 118.3 (C4"), 117.4 (C-15"), 113.9 (C-
9"), 1132 (C-5), 110.0 (C-19"), 107.0 (C-13"), 105.5
(C-6"), 105.0 (C2"), 104.6 (C-17"), 104.2 (C-11"),
103.1 (C-8"), 102.1 (C-3), 98.5 (C-7), 37.6 (C3"),
36.7 (C-5"), 354 (C4"),288 (C-6"),239 (C-7"). L
IRPERAE 5 SCER [ 7 ] #3619 Mulberrofuran G ik
A—3,

Mulberrofuran K (4) AR b (7 ),
mp 174°C ~175°C, FAB-MS m/z: 628 [M +H] *;
'"H NMR (CD,0D, 400 MHz): 8 7.41 (1H, d, J =
24 Hz, H-7), 7.34 (1H, d, J=8.4 Hz, H4), 7.11

H

H,CO

(1H, d, J=84 Hz, H-20"), 6.97 (1H, d, J=8.6 Hz,
H-14"), 6.93 (1H, s, H-3),6.90 (1H, d, J=1.5 Hz, H-
2"), 682 (1H, d, J=16 Hz, H6'), 6.73 (1H, dd, J=
84,22 Hz, H-5), 6.64 (1H, d, J=10.0 Hz, H-21"),
646 (1H, dd, /=84, 2.5 Hz, H-19"), 639 (1H, br d,
J=42 Hz, H2"), 6.32 (1H, d, J=2.4 Hz, H-17"),
6.16 (1H, d, J=8.6 Hz, H-13"), 5.61 (1H, d, J =
10.0 Hz, H-22"),3.38 (1H, m, H4"), 335 (1H, m, H-
3", 2.94 (1H, m, H-5"), 2.67 (1H, dd, J =17.2,
6.4 Hz, H-6b"), 2.02 (1H, m, H-62"), 1.79 (3H, s, H-
7", 1.32 (1H, s, H-24"), 1.30 (1H, s, H25"); °C
NMR (CD,0D, 100 MHz): 8 158.5 (C-10"), 157.8
(C-18"), 157.3 (C-12"), 156.8 (C-6), 155.7 (C-5"),
155.1 (C-2), 155.0 (C-3"), 153.5 (C-16"), 153.0 (C-7a),
1339 (C-1"), 1317 (C-1"), 1295 (C-14"), 1292 (C-22"),
1280 (C-20"), 1232 (C-2"), 123.1(C-3a), 122.0 (C4),
119.1 (C-15"), 1183 (C4"), 1183 (C-21"), 1137 (C9"),
1133 (C-5), 1116 (C-11"), 1110 (C-19"), 107.7 (C-13"),
1055 (C-6"), 104.8 (C2"), 104.1 (C-17"), 102.6 (C-8"),
1022 (C-3), 98.5 (C-7), 77.0 (C-23"), 382 (C-3"), 370
(C-5"), 35.1 (C4"), 28.7 (C-6"), 27.7 (C-24"), 27.7 (C-
25"),239 (C-7")o L3R PGB S5 SCHR[ 8 ] I 1K)
Mulberrofuran K HEA—3
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Morusin (5) AR GALS), EI-MS m/z:
420 [M]";'H NMR (CDCl,, 400 MHz): 8 6.15
(1H, d, J=0.7 Hz, H-6), 3.13 (1H, br d, J=6.8 Hz,
H-9),1.57 3H, d, J=12 Hz, H-12), 145 3H, s, H-
13), 6.59 (1H, dd, /=10.0, 0.7 Hz, H-14), 5.64 (1H,
d, J=100 Hz, H-15), 5.16 (1H, dt, J=6.8, 1.4 Hz,
H-10), 1.44 (6H, s, H-17, 18), 6.57 (I1H, d, J =
22 Hz, H-3"), 6.51 (1H, dd, J=8.4, 2.3 Hz, H-5"),
724 (1H, d, J=8.4 Hz, H6'); "C NMR (CDCl,,
100 MHz): 8 163.5 (C-2), 122.8 (C-3), 184.3 (CH4),
106.6 (C-4a), 163.8 (C-5), 100.7 (C-6), 161.0 (C-7),
102.6 (C-8), 154.3 (C-8a), 24.1 (C-9), 123.5 (C-10),
133.3 (C-11), 25.5 (C-12), 15.3 (C-13), 79.8 (C-14),
129.0 (C-15), 113.7 (C-16), 18.6 (C-17), 26.8 (C-18),
133.3 (C-1"), 1584 (C-2"), 105.0 (C-3"),162.6 (C4"),
109.2 (C-5"), 116.4(C-6")o bR Wil Fdi 5 SCk
[9 13 ) Morusin $iHEA—H,

#A% M ¥ (Daucosteral, 6) F 8 A&, mp
295C ~297°C, iR RE {5814 My X
A R ], TR A 0 TR 28 A e, TR I 8 5 )
[

2 GRS

A P K XL T B A% 2 PR 2 R AR BB 28 T Mk
J§¢ \Sephadex LH-20 #4543 B 4lifk, 1481 6 MLf
W, 26 W% BB 43 A B SCHR % IR, 43 S 2 R
coniferaldehyde (1) .mulberroside C (2).mulberrofuran
G (3).mulberrofuran K (4),morusin (5)F1#] & pF
©), A LG a WA Y D B Bl A
SCRHIMTT 3L MG 1 ~5 )40 i
GEAW], A6 1 %F SMMC-7721 Fll SGC-7901 A1

TG, L IC, 201k 62.5 pg mL™ f125.0 pgmL™,
AL 3 15 X SGC-7901 47 W i iy 40 il 44 FH, 4L
IC, 73K 1.6 pgmL A1 2.0 pg mL™, ifif BH X% 1
2455 % C XF SMMC-7721 Hil SGC-7901 [#) I1C5, 5%
HK 220 pgmL" Fil8.80 pgmL™,
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