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RIS HE S 45 85 R AR LR ISR I R IR L6007 3 B9 45 31 28 MEAY), 439 %55 4 oleanderolide (1)
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Chemical constituents in twigs and leaves of Melodinus fusiformis
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Abstract: Objective To study the chemical constituents from non-alkaloid fraction in the extract from twigs and leaves of Melodinus
fusiformis. Methods The chemical constituents were separated and purified with chromatographic techniques and their structures
were elucidated on the basis of spectral analysis, as well as the chemical properties. Results A total of 28 compounds were obtained
from ethyl acetate fraction of the methanolic extract from twigs and leaves of M. fusiformis and were identified as oleanderolide (1),
alphitolic acid (2), 3B-acetoxylup-20(29)-ene (3), 11, 12-dehydroursolic acid lactone (4), oleanolic lactone (5), 24R-ethyl-5a-
cholestane-3p, 6a-diol (6), (+)-pinoresinol (7), 8a-hydroxypinoresinol (8), loganin A (9), astragalin (10), a-tocopherol (11), butyl
isobutyl phthalate (12), 11-hydroxytabersonine (13), (+)-voaphylline (14), syringaresinol (15), (+)-1-hydroxysyringaresinol (16),
(+)-fraxiresinol (17), 1-(4-hydroxy-3, S-dimethoxyphenyl) hexahydro-1H-cyclopentafuran-4-ol (18), (+)-acyloxy enone (19),
2-hydroxybenzoic acid (20), N, N-diethyl-2-hydroxybenzamide (21), 6-hydroxyindol (22), 1, 3-diolein (23), dibutyl phthalate (24),
bis-(2-ethylhexyl)-terephthalate (25), (6Z, 8E, 17E)-icosa-6, 8, 17-trien-lo-ol (26), B-sitosterol (27), and ursolic acid (28). Conclusion
The types of chemical composition in M. fusiformis are complex and diverse. Twenty-six compounds (1—12 and 15—28) reported in
this study are obtained from this plant for the first time.
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W ELANA AR IX, b RS B ) PE AR
X2 LA D S AR LB Melodinus fusiformis
Champ. ex Benth., fYIFRAAEIECT o [ERF Bt B
FLYIE T o
2 REESSE

RBET A 10 kg, FyRE G ] H AR
B SEHRE 3 Ik, $REBUEZET S ISR LR AEHL,
5 SR SRR AR 165 go il M REIRHEAE
JE 48 200~300 HREERAE T, S5-I IR VA v 7R
JEVERE (12002051, 1521102105214 11,
0:1), £ TLC MG F & FEAH A0 153 8 A4
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A 1: C3oHasOyr TEL0FAK (I - 'TH-NMR
(400 MHz, CD;COCD;) d: 1.68 (1H, ddd, J = 11.0,
3.5, 3.5 Hz, H-1a), 0.95 (1H, m, H-1p), 1.58 (1H, m,
H-2a), 1.55 (1H, m, H-2p), 3.28 (1H, dd, J = 11.5, 4.5
Hz, H-3), 0.74 (1H, m, H-5), 1.51 (1H, m, H-6), 1.55
(1H, m, H-7B), 1.26 (1H, m, H-7a), 1.54 (1H, m, H-9),
2.03 (1H, m, H-11a), 1.51 (1H, m, H-11B), 3.79 (1H,
brs, H-12), 2.04 (1H, m, H-15p), 1.19 (1H, m, H-15a),
222 (1H, ddd, J = 13.5, 13.5, 5.5 Hz, H-16p), 1.22
(1H, m, H-16a), 2.06 (1H, m, H-18), 2.00~2.06 (1H,
m, H-19), 1.39 (2H, m, H-21), 1.67 (2H, m, H-22),
0.94 (3H, s, H-23), 0.74 (3H, s, H-24), 0.87 (3H, s,
H-25), 1.10 (3H, s, H-26), 1.34 (3H, s, H-27), 0.88
(3H, s, H-29), 0.94 (3H, s, H-30); "“C-NMR (100
MHz, CD;COCDs) 6: 39.5 (C-1), 27.5 (C-2), 78.4
(C-3), 38.5 (C-4), 55.9 (C-5), 17.4 (C-6), 34.9 (C-7),
42.5 (C-8), 44.1 (C-9), 36.0 (C-10), 28.5 (C-11), 76.9
(C-12), 91.3 (C-13), 42.9 (C-14), 29.1 (C-15), 22.2
(C-16), 43.6 (C-17), 52.4 (C-18), 38.9 (C-19), 32.0
(C-20), 33.8 (C-21), 26.9 (C-22), 27.8 (C-23), 16.0
(C-24), 15.4 (C-25), 18.0 (C-26), 18.9 (C-27), 179.7
(C-28), 33.1 (C-29), 23.0 (C-30). L I %¥is 55 STk
B8, M E AW 1 H oleanderolide.

A 21 C3oHusOy TE L0 FAR CHIEE) . 'TH-NMR
(400 MHz, CD;OD) 6: 3.66 (1H, ddd, J = 4.5, 9.5,
11.5 Hz, H-2), 2.77 (1H, d, J = 9.5 Hz, H-3), 2.31
(1H, ddd, J = 3.5, 12.5, 12.5 Hz, H-13), 1.65 (1H, t,
J = 11.5 Hz, H-18), 2.99 (1H, m, H-19), 0.96 (3H, s,
H-23), 0.76 (3H, s, H-24), 0.89 (3H, s, H-25), 0.90
(3H, s, H-26), 0.99 (3H, s, H-27), 4.88 (1H, d, J = 2.0
Hz, H-29a), 4.66 (1H, d, J = 2.0 Hz, H-29p), 1.45
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(3H, s, H-30); C-NMR (100 MHz, CD;0D) ¢: 47.0
(C-1), 67.2 (C-2), 82.0 (C-3), 39.1 (C-4), 55.6 (C-5),
18.6 (C-6), 34.2 (C-7), 40.7 (C-8), 50.6 (C-9), 38.1
(C-10), 21.7 (C-11), 25.9 (C-12), 38.6 (C-13), 42.2
(C-14), 30.1 (C-15), 32.8 (C-16), 55.9 (C-17), 49.2
(C-18), 47.0 (C-19), 150.7 (C-20), 29.3 (C-21), 36.9
(C-22), 29.2 (C-23), 17.5 (C-24), 17.9 (C-25), 16.2
(C-26), 14.4 (C-27), 177.6 (C-28), 110.7 (C-29), 19.4
(C-30). DA%t 55 Scikapig —8, et &
2 WFEBRTIR

A 3: C3Hs50,, L0 FA (A7) 'TH-NMR
(400 MHz, CDCly) &: 4.60 (1H, d, J =2.5 Hz), 4.46
(1H, dq, J = 1.0, 2.5 Hz), 4.44 (1H, m), 2.03, 1.67,
1.02, 0.90, 0.85, 0.80, 0.77, 0.71 (% 3H, s); “C-NMR
(100 MHz, CDCls) 6: 38.3 (C-1), 23.6 (C-2), 80.8
(C-3), 37.7 (C-4), 55.3 (C-5), 18.1 (C-6), 34.1 (C-7),
40.7 (C-8), 50.2 (C-9), 37.0 (C-10), 20.8 (C-11), 25.0
(C-12), 37.7 (C-13), 42.3 (C-14), 27.1 (C-15), 35.3
(C-16), 43.5 (C-17), 48.9 (C-18), 48.5 (C-19), 151.7
(C-20), 29.3 (C-21), 39.1 (C-22), 27.5 (C-23), 16.4
(C-24), 16.7 (C-25), 16.1 (C-26), 14.4 (C-27), 18.3
(C-28), 109.1 (C-29), 19.3 (C-30), 171.8 (C-31), 21.2
(C-32). LA Rt 5 scmkdiis —0), #eieam
3 4 3B-acetoxylup-20(29)-ene.

A 4: C3oHueO5, LSS (A7) 'TH-NMR
(400 MHz, CDCl3) 6: 5.52 (1H, d, J =10.2 Hz, H-12),
5.95 (1H, d, J = 10.3 Hz, H-11), 3.21 (1H, dd, J = 4.3,
11.1 Hz, H-3), 1.16, 1.05, 0.94, 0.91, 0.78 (4 3H, s,
H-23, 24, 25,26, 27); "*C-NMR (100 MHz, CDCls) &
38.9 (C-1), 27.7 (C-2), 78.8 (C-3), 38.1 (C-4), 54.8
(C-5), 17.6 (C-6), 31.3 (C-7), 40.2 (C-8), 45.0 (C-9),
38.1 (C-10), 128.8 (C-11), 133.4 (C-12), 89.7 (C-13),
38.2 (C-14), 30.8 (C-15), 22.8 (C-16), 43.7 (C-17),
53.0 (C-18), 30.2 (C-19), 31.2 (C-20), 32.5 (C-21),
25.5 (C-22), 28.8 (C-23), 16.1 (C-24), 14.9 (C-25),
17.9 (C-26), 18.9 (C-27), 179.9 (C-28), 33.1 (C-29),
25.5 (C-30). LA F3d b5 semkipos — 80, et
G144 11, 12- XA SRR,

A 5: CyoHasOs, To055 5 (AT . "H-NMR
(400 MHz, CDCl;) 8: 3.25 (1H, dd, J = 4.7, 11.4 Hz,
H-3), 2.31 (1H, d, J = 13.7 Hz, H-18), 1.10, 1.06,
0.99, 0.97, 0.96, 0.92, 0.80 (4% 3H, s, H-23~27, 29,
30); "*C-NMR (100 MHz, CDCl3) d: 38.1 (C-1), 27.7

(C-2), 78.7 (C-3), 38.8 (C-4), 54.5 (C-5), 17.5 (C-6),
31.0 (C-7), 37.7 (C-8), 49.5 (C-9), 34.2 (C-10), 18.6
(C-11), 34.0 (C-12), 87.5 (C-13), 43.2 (C-14), 31.0
(C-15), 23.6 (C-16), 50.7 (C-17), 52.7 (C-18), 31.4
(C-19), 31.0 (C-20), 32.5 (C-21), 26.6 (C-22), 26.7
(C-23), 17.2 (C-24), 15.1 (C-25), 17.5 (C-26), 18.8
(C-27), 179.4 (C-28), 34.3 (C-29), 19.1 (C-30). BA I
s 5 ociraoE — 8, M A 5 SRR
PR

AW 6: CaoHs0,, o045 5 (P . "H-NMR
(400 MHz, CD;0D) ¢: 3.67 (m, 1H, H-3), 3.34 (1H,
dt, J = 4.5, 10.5 Hz, H-6), 0.92 3H, d, J = 6.5 Hz,
H-21), 0.76 (3H, t, J = 7.5 Hz, H-29), 0.90 3H, d, J =
6.5 Hz, H-26), 0.69 (3H, s, H-19), 0.83 (3H, d, J = 6.5
Hz, H-27), 0.71 (3H, s, H-18); "*C-NMR (100 MHz,
CD;0D) 6: 37.5 (C-1), 31.4 (C-2), 71.9 (C-3), 32.6
(C-4), 51.1 (C-5), 69.9 (C-6), 41.3 (C-7), 34.5 (C-8),
53.9 (C-9), 36.1 (C-10), 21.7 (C-11), 39.2 (C-12), 42.4
(C-13), 56.8 (C-14), 24.6 (C-15), 28.5 (C-16), 56.1
(C-17), 12.9 (C-18), 13.1 (C-19), 36.1 (C-20), 18.2
(C-21), 34.8 (C-22), 26.7 (C-23), 45.3 (C-24), 29.3
(C-25), 19.7 (C-26), 20.1 (C-27), 24.0 (C-28), 12.4
(C-29). Lh_E¥ds 5 ScikapE — 80, e aw
6 4 24R- £ FE-50-IHE KE-3B, 60- - FE,

AW T: CpoHye0s, Jotash i CGANT) . EI-MS
m/z: 418 [M]"; '"H-NMR (400 MHz, CDCL;) 6: 6.75
(4H, overlap, H-2, 2', 5, 5"), 6.78 (2H, d, J = 8.5 Hz,
H-6, 6'), 439 (2H, d, J = 4.0 Hz, H-7, 7'), 4.15 (2H,
dd, J = 9.0, 10.0 Hz, H-9¢, 9'¢), 3.79 (6H, s, -OCHj),
3.68 (2H, overlap, H-9a, 9'a), 2.98 (2H, s, H-8);
BC-NMR (100 MHz, CDCLy) §: 132.4 (C-1, 10), 108.3
(C-2, 11), 146.1 (s, C-3, 12), 145.6 (C-4, 13), 113.9
(C-5, 14), 118.3 (C-6, 15), 86.3 (C-7, 16), 54.6 (C-8,
17), 71.1 (C-9, 18), 56.4 (4 X-OCH3). LA - ¥#i15 3¢
BRI IE S, WA T A (IR .

WA 8: CrHpnO7, L IHIRY) (H A ), EI-MS
miz: 374 [M]"; 'H-NMR (400 MHz, CDCl3) 6: 6.56~
7.00 (6H, m, H-2, 2', 5, 5', 6, 6), 4.65 (1H, d, J = 5.0
Hz, H-7), 4.57 (1H, s, H-7), 4.46 (1H, dd, J = 8.0, 9.0
Hz, H-9¢), 4.24 (1H, d, J = 9.0 Hz, H-9'¢), 4.03 (1H,
d, J = 9.0 Hz, H-9a), 3.86 (1H, dd, J = 9.0, 6.0 Hz,
H-9'a), 3.34 (1H, m, H-8); “C-NMR (100 MHz,
CDCl;) &: 146.8 (C-3"), 147.2 (C-3), 146.0 (C-4"),
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145.4 (C-4), 132.2 (C-1'), 127.0 (C-1), 119.4 (C-6"),
119.1 (C-6), 114.3 (C-5"), 113.9 (C-5), 109.1 (C-2),
108.7 (C-2), 91.3 (C-8), 88.6 (C-7), 86.8 (C-7'), 75.4
(C-9), 71.3 (C-9), 59.8 (C-8'), 56.0, 55.8 (2 X
-OCH3)o Lh E¥ods b5 ek — 5", s e thfy
Y 8 by So-FRIEAA AT o

WA 9: Ci7Ha6O010, KL S . 'H-NMR
(400 MHz, DMSO-dg) &: 1.58 (1H, m, H-6), 2.15 (1H,
m, H-8), 3.76 (3H, s, -OCHy), 4.01 (1H, t, H-7), 5.48
(1H, d, J = 3.5 Hz, H-1"), 7.44 (1H, s, H-3); “C-NMR
(100 MHz, DMSO-ds) J: 96.4 (C-1), 150.6 (C-3),
112.8 (C-4), 29.5 (C-5), 40.1 (C-6), 74.0 (C-7), 39.7
(C-8), 44.8 (C-9), 11.7 (C-10), 169.6 (C-11), 51.6
(C-12), 98.1 (C-1"), 72.2 (C-2), 75.1 (C-3"), 69.7
(C-4"), 76.2 (C-5"), 60.5 (C-6"). LA % 15 ek
— M, M EA A 9 TR AT A

AP 10: CyHyoOr, FEK AR (AR, 'H-
NMR (400 MHz, DMSO-dg) 6: 6.82 (1H, s, H-8), 6.45
(1H, s, H-6), 7.89 (2H, d, J = 8.5 Hz, H-2, 6"), 7.18
(2H, d, J = 8.5 Hz, H-3', 5'), 4.47 (1H, d, J = 3.0 Hz,
H-1'); *C-NMR (100 MHz, DMSO-d;) 6: 161.0 (C-2),
1382 (C-3), 181.9 (C-4), 160.1 (C-5), 106.0 (C-6),
167.9 (C-7), 97.4 (C-8), 166.0 (C-9), 107.1 (C-10),
124.8 (C-1'), 134.5 (C-2', 6"), 118.1 (C-3, 5'), 164.7
(C-4"), 101.8 (C-1"), 75.4 (C-2"), 78.7 (C-3"), 74.3
(C-4"), 80.1 (C-5"), 65.3 (C-6"). VL %3k 5 SCHkR
B, W EA A 10 R ST,

WAEY 11: CyHsoOy, BEMARY) (FAT).
EI-MS m/z: 430 [M]"; "H-NMR (400 MHz, CDCl;) ¢:
437 (1H, s, 6-OH), 2.54 (2H, t, J = 6.5 Hz, H-4), 2.25
(3H, s, H-5a), 2.19 (6H, s, H-7a, 8a), 1.76 (2H, m,
H-3), 1.11 (3H, s, H-2'a), 0.76 (12H, s, H-4'a, 8,
12’a, 13); C-NMR (100 MHz, CDCl3) &: 145.0
(C-8a), 144.3 (C-6), 122.1 (C-8), 121.6 (C-7), 118.9
(C-5), 117.4 (C-4a), 743 (C-2), 39.3 (C-1"), 39.7
(C-117), 37.1 (C-3'), 37.0 (C-5', 7'), 36.8 (C-9), 32.3
(C-4', 8'), 31.0 (C-3), 27.6 (C-12"), 24.3 (C-10"), 24.2
(C-6"), 23.4 (C-2a), 22.1 (C-12'a), 22.0 (C-13"), 20.8
(C-2"), 20.4 (C-4), 19.1 (C-4'a, 8'a), 12.0 (C-7a), 11.9
(C-8a), 11.5 (C-5a). LA E%cdhs b5 SriparaE — ™,
W B A ) 11 4 a-tocopherol

WA 12: CiHpOyr HRY) R . 'H-
NMR (400 MHz, CDCL) 8: 7.35 (2H, m, H-2, 5), 7.68

(2H, m, H-3, 4), 429 (2H, t, J = 6.5 Hz, H-1'), 1.65
(2H, m, H-2'), 1.37 (2H, m, H-3"), 0.86 (3H, t, J = 7.0
Hz, H-4), 423 (2H, d, J = 6.5 Hz, H-1"), 2.14 (1H,
m, H-2"), 0.98 (6H, d, J = 6.5 Hz, H-3"); “C-NMR
(100 MHz, CDCls) &: 132.9 (C-1, 2), 127.9 (C-3, 6),
130.1 (C-4, 5), 168.4 (-C=0), 168.0 (-C=0), 71.3
(C-1"), 30.6 (C-2"), 19.5 (C-3"), 13.1 (C-4), 65.0
(C-1"), 27.3 (C-2"), 19.6 (C-3"). R¥ELL EFdw, %
JELE ) 12 24 butyl isobutyl phthalate

J LK "H-NMR 2347 45 55 5 SCRR B AT
XFE, 11 AN 4 S e ol 1R K H 5
B (13) ", (+)-voaphylline (14) "), T FH#fIg
By (15) U9, (o-1-RE T HEM AR (16) [,
(+)-fraxiresinol (17) '), 1-(4-hydroxy-3, 5-dimethoxy-
phenyl) hexahydro-1H-cyclopentafuran-4-ol (18) !*),
(+)-acyloxy enone (19) "), 232 FEIE HITG (20) 29,
BRI T HR T E-N, N- - £ He-2-F8 3 IR F Ik i
(21) B, e ypdEmnE (22) P, 1, 3 b H g
(23) &,

eAh, lIEAE TLC L2 MRS R IT XL,
G 24~28 5% AR RS RE(E—3%, &%
Loy E AR R TR (24), X (2-47%
TH) MR RN (25). (67, 8E, 17E)-icosa-6, 8,
17-trien-lo-ol (26). B-AiSEE (27). BRI (28).
4 itig

H 75 T L0 A8 R A SR K 2 R e
YIRS gy by ST LR A A 28 A R W
OB A T A A 3 B R
U, RS AR LR B T G 2
FREIhfe . AWUTFER AP A o) 4544
FREHE, WA SR RIS, XS B
ZRAR R PR E,  FR4LA S B R8O H R
TENFIE; 2 &R ORI o A2 FE, SOk
LE 2 RPN Z AT IEE, ARG
RGHARBRABE A3 B A E FIRLI B e it

L2 3Lk
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