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FETEHE S G 85 R MR LR P I U OIS IR 216 30 7 S 43 31 28 NMEA M, 393 %52 Tl oleanderolide (1)
FIHRTIR (2). 3B-acetoxylup-20(29)-ene (3). 11, 12-EHGRIBATE (4. FHMNNEE (5). 24R-LH:-50-H{51%5-3p, 60-
T (6D (D-ANEEY (7). 8a-FRIEMANENY (8). FAYEE A (9). HE XU (10D, o-tocopherol (11)+ butyl isobutyl phthalate
(12). NI K H R (13D (+)-voaphylline (14). T EHHIEEY (15). (+)-1585E T HWIEE (16). (+)-fraxiresinol
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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 clucidated 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), 3p-acetoxylup-20(29)-ene (3), 11, 12-dehydroursolic acid lactone (4), oleanolic lactone (5), 24R-ethyl-5a-
cholestane-3f, 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, 5-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.

Key words: Melodinus fusiformis Champ. ex Benth.; alphitolic acid; 11, 12-dehydroursolic acid lactone; loganin A; 11-hydroxytabersonine
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SEEG AT A RS T 2006 SR H = F A T
Wi ELNIA R, f RS B VAR ST
X4 L A5 D %8 8 AR L RS Melodinus fusiformis
Champ. ex Benth., TR AT H E R B B
R o
2 REESE

R TR 10 kg, B e B AR
B, SRR 3 R, $REUEZET 5 ISR CEAEHL,
5 i FHE R SRR 132 165 go b LR FEFE
Ja 4t 200~300 H kA (i, SU7- P RV -G A
FEVEME (1:0.20:1.15:1.10:1.5: 1. 1: 1.
0: 1), & TLC BRI A AR A 50453 8 N7y
A-H.

g1y A CEAD: SRERFEEIE CHhhE-HE R
218, HBELEY 11 (20 mg). 45 B (& A5- A
i 20 2 1): KEMERAEDHH, 2% 47- N
2 A F G 27 (1.9 g) 128 (6.5 ).
W4y C CHAT-TNI 10 2 1) SREIFE il CHiik-
N FISABRERAE (B CFEE-7KD, 45 & E gl i
SENVER A RMAY 3 (22 mg). 24 (52mg)
25 (36 mg). 45 D CEU-AM 10 © 1): ZkER
FE €0 1 CA il Bk - TAT I D 0 S AR fise RP-18 A (3% ( Y
BE-/KD, G Ema ST ERARANEY 1 (7
mg). 4 (21 mg). 5 (18mg) A7 (6mg). 47 E
CEAG-TIE 50 1): SRERH RS CfisE-a i,
S-S RS AN RE RP-18 FE(O 3 CFREE-/K),
SEA RS EREAANEY 2 (24 mg). 8
(10 mg). 13 (4 mg). 14 (5 mg). 16 (23 mg).

17 (19 mg) A126 (8 mg). A4 F CAAh-AM 1 :
1: SREIRFEEIE CHMEE-NE, S05-FED Al
JARENE RP-18 AE i (FEE-/K), 44 Ee s
TERAEFMLEY 6 (10 mg). 12 (131 mg). 18
(5mg). 19 (7mg) F121 (3mg). HN G (Ali-
10 1) SRERFEEE CE-FEED R AE
& RP-18 AE (il (FHEE-/K), 456 B ik
KAFFAW 15 (24 mg)- 20 (25 mg)+ 22 (26 mg)
123 (16 mg)o. 415> H CEA5-AI 0 2 1): 4 RP-18
RERAE RS CHEE-KD, KEMmAITh, g6 ES
WS INERRIA Y 9 (40 mg) F110 (24 mg).
3 LT

A 1: C3oHagO4» LR (D - 'H-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-70), 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;COCD3) 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). A%k 55 Sk
E—H, M E S 1 oleanderolide.

L) 2: CaoHagOy, LA CHIEE ) . 'H-NMR
(400 MHz, CD;0D) 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). Lh_EHod 5 scmkiE — 83, s e am
2 HERT TR

AW 3: C3Hs0,, LSRR (A7) . 'H-NMR
(400 MHz, CDCl3) 6: 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, CDCl;) d: 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), 183
(C-28), 109.1 (C-29), 19.3 (C-30), 171.8 (C-31), 21.2
(C-32). LA b3l 5 3cikipiE —50), s et sy
3y 3B-acetoxylup-20(29)-ene.

AW 4: C30Hue05, To 055 5 (AT . "H-NMR
(400 MHz, CDCly) §: 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 (% 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),
382 (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). Lh_b¥eds 5 semkdiaE — 809, sk e
G4 011, 12- KA SRR N .

WA 5: C3oHasOs, LT G 'H-NMR
(400 MHz, CDCl3) d: 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 (% 3H, s, H-23~27, 29,
30); "C-NMR (100 MHz, CDCly) 6: 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). LA I
$od 5 ScmkaoE — 5, M et 5 SRR
TS o

LW 6: CroHs,0,, Tt 45 i (KD . "H-NMR
(400 MHz, CD;OD) ¢: 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) §: 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). LA Fd 55 3cikapE — 80, s et a
6 N 24R- 2, FE-5a-IH £ %5E-3B, 60

WA T: CpHye0s, Jotashidn (AN . 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), 4.39 (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, -OCHs3),
3.68 (2H, overlap, H-9a, 9'a), 2.98 (2H, s, H-8);
BC-NMR (100 MHz, CDCLy) 8: 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-OCHs). LL % 53¢
BRIRE 8, W EAT TN (DR

W) 8: CooHpnO7, TLEHRYI (507, EI-MS
miz: 374 [M]"; 'H-NMR (400 MHz, CDCL;) 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,
CDCly) 6: 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). Lh 3ot b5 scmkdiis — 50", s e th
Y1 8 by So-FRIEAA NG o

AT 9: C17Ha6010, T LT CAERD . ' H-NMR
(400 MHz, DMSO-dg) 6: 1.58 (1H, m, H-6), 2.15 (1H,
m, H-8), 3.76 (3H, s, -OCH3), 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) d: 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"), 722 (C-2'), 75.1 (C-3"), 69.7
(C-4"),76.2 (C-5"), 60.5 (C-6"). LA 5 ke
—5, s A 9 A T/AET AL

A 10: CyHpgOyys SRR (R . 'H-
NMR (400 MHz, DMSO-dq) J: 6.82 (1H, s, H-8), 6.45
(1H, s, H-6), 7.89 (2H, d, J = 8.5 Hz, H-2', '), 7.18
(2H, d, J = 8.5 Hz, H-3', 5'), 447 (1H, d, J = 3.0 Hz,
H-1'); “C-NMR (100 MHz, DMSO-d;) 6: 161.0 (C-2),
138.2 (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"). LA % 5 kiR
-, MRS 10 R ST,

A 11: CaHsoO,, HEEMIRY) CEAD-
EI-MS m/z: 430 [M]"; 'H-NMR (400 MHz, CDCl;) 6:
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,
127a, 13); ""C-NMR (100 MHz, CDCL) J: 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, 8a), 12.0 (C-7a), 11.9
(C-8a), 11.5 (C-5a). LA b%cdfs 5 scmikaian —a),
W B ) 11 24 a-tocopherol

AW 12: Ci6HpO4 TEHPRY) AT . 'H-
NMR (400 MHz, CDCls) 6: 7.35 (2H, m, H-2, 5), 7.68

(2H, m, H-3, 4), 4.29 (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, CDCl3) & 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-17), 27.3 (C-2"), 19.6 (C-3"). #RIGLALFIE, %
AW 12 24 butyl isobutyl phthalate

JH LK "H-NMR B4 55 A SR S 1A T
XFEE, 11 AN B2 4 o 11-FR e K H 5
i (13> ", (+)-voaphylline (14> 1, T FH i
my (15) U (-1 T HM AR (160 17,
(+)-fraxiresinol (17) "), 1-(4-hydroxy-3, 5-dimethoxy-
phenyl) hexahydro-1H-cyclopentafuran-4-ol (18) '*),
(+)-acyloxy enone (19) "1, 2 J2FLIEHI (20) 20,
AR T HR T lE-N, N-— 4 3E-2-F8 5L 08 HY i
1) P, e (22) P2, 1, 3y H i
(23) &,

A, T AE TLC EZ2 AT RG RIS,
W5 24~28 58 BN 0 IR REE 2L, &%
Loy S e AR W TR (24) X (2-47%
TH) MR HRES (25). (67, 8E, 17E)-icosa-6, 8,
17-trien-lo-ol (26). B-AHi§HE (27). BRI (28).
4 g

AT OCF LA Jm A A I T K 2 de P ek
WIBRAL 7 1oy Ly 6 T SR A AR A 42 4 R WL
G TS MW7 AR A AR R
BT, ANRETE R LI B Y T R A2
TN RE . AW TR W AR A DI 27 B 73 S5 4
KMEZHE, WIHRSCRBERERE, X B
ZRANFE AR, A S B RO B T
ToNENIGE: RO o AR R, SCmR
WCHHZ RN AZ AT W, AW50H 4 5
RGIRZ R G i M A A L B LA

SE Ik

(11 HEFREEE D EAY SRR R, P EEYE 8
63 %) [M]. Jbxt: BR£ AL, 2004,

[2] M We, FEIEN, B, RSB ST [J].
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