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Chemical constituents from leaves of Momordica charantia
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Abstract: Objective To study the chemical constituents from the leaves of Momordica charantia. Methods The compounds were
isolated and purified by column chromatography on silica gel, ODS, Sephadex LH-20, and preparative HPLC. Their structures were
identified by physicochemical properties and spectral data. Results Eleven compounds were isolated from 95% ethanol extract of M.
charantia and elucidated as (19S, 23E)-58, 19-epoxy-19-methoxycucurbita-6, 23-diene-33, 25-diol (1), (19R, 23E)-53, 19-epoxy-
19-methoxycucurbita-6, 23-diene-3f8, 25-diol (2), 3B, 7B, 25-trihydroxycucurbita-5, 23-dien-19-al (3), 3B, 7B, 25-trihydroxy-
cucurbita-5, 23-dien-19-al-3-O-p-D-glucopyranoside (4), momordicin I (5), momordicin IV (6), soya-cerebroside | (7), o- spinasterol
(8), a-amyrin acetate (9), B-sitosterol (10), and daucosterol (11), respectively. Conclusion Compounds 1, 3, and 8—11 are isolated
from M. charantia for the first time.
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& 1. Bt f i CHEE, mp 116~118 C.
ESI-MS m/z: 509 [M+Na]*. IR vhe (cm™): 3 475,
2943, 1468, 1373, 1159, 1 080, 973, 862. ‘H-NMR
(400 MHz, CD30D) §: 6.13 (1H, dd, J = 10.0, 2.0 Hz,
H-6), 5.58 (2H, m, H-23, 24), 5.55 (1H, dd, J = 10.0,
3.6 Hz, H-7), 4.45 (1H, s, H-19), 3.40 (1H, brs, H-3a),
3.38 (3H, s, -OCH3), 2.37 (1H, m, H-10), 2.24 (1H,
brs, H-8), 1.39 (6H, s, H-26, 27), 1.26 (3H, d, J = 4.8
Hz, H-21), 0.95, 0.94, 0.91, 0.90 (% 3H, s, 4 X -CHa);
BC-NMR (100 MHz, CD;0D) &: 140.9 (C-24), 133.9
(C-6), 131.5 (C-7), 125.8 (C-23), 116.2 (C-19), 86.4
(C-5), 77.8 (C-3), 71.1 (C-25), 57.8 (-OCHj), 51.4
(C-17), 51.1 (C-8), 50.3 (C-9), 49.2 (C-14), 46.3
(C-13), 40.3 (C-22), 39.1 (C-10), 38.1 (C-20), 37.6

(C-4), 345 (C-15), 31.7 (C-12), 30.2 (C-26), 30.1
(C-27), 28.9 (C-16), 28.0 (C-2), 24.7 (C-29), 22.5
(C-11), 19.2 (C-21), 16.5 (C-1), 21.0 (C-28), 20.5
(C-30), 15.5 (C-18). LA -¥iudhi 55 ekt — 500, #g
Yt & 1k (19S, 23E)-5B, 19-epoxy-19-
methoxycucurbita-6, 23-diene-3p, 25-diol .

& 2: Aty s CHEE, mp 143~145 C.
ESI-MS m/z: 509 [M+Na]". IR vfe (cm™): 3 450,
2943, 1649, 1466, 1 377, 1080, 973, 913. 'H-NMR
(400 MHz, CD;0D) 6: 5.97 (1H, dd, J = 9.8, 2.3 Hz,
H-6), 5.59 (2H, m, H-23, 24), 5.54 (1H, dd, J = 9.7,
3.5 Hz, H-7), 4.70 (1H, s, H-19), 3.38 (1H, brs, H-3a),
3.41 (3H, s, -OCHs), 2.46 (1H, m, H-10), 2.16 (1H,
brs, H-8), 1.26 (6H, s, H-26, 27), 1.18 (3H, d, J = 4.6
Hz, H-21), 0.92, 0.91, 0.90, 0.88 (#% 3H, s, 4 X -CHa);
13C-NMR (100 MHz, CD;0OD) &: 140.8 (C-24), 133.7
(C-6), 132.0 (C-7), 125.9 (C-23), 113.2 (C-19), 88.0
(C-5), 77.6 (C-3), 71.1 (C-25), 58.1 (-OCHj), 51.3
(C-17), 49.5 (C-14), 49.1 (C-9), 46.2 (C-13), 43.1
(C-8), 41.9 (C-10), 40.3 (C-22), 38.4 (C-4), 37.6
(C-20), 34.6 (C-15), 31.8 (C-12), 30.1 (C-26), 30.0
(C-27), 29.0 (C-16), 28.1 (C-2), 24.4 (C-29), 24.2
(C-11), 19.1 (C-21), 18.4 (C-1), 20.7 (C-28), 20.3
(C-30), 15.2 (C-18). LA L% 5 semkaiisi — 5, g
KEEY 2 4 (19R, 23E)-5p, 19-epoxy-19-
methoxycucurbita-6, 23-diene-38, 25-diol.

&Y 3: At (HEE, ESI-MS m/z: 495
[M+Na]". IR vpe(cm™): 3 437, 2 927, 1 637, 1 546,
1453, 962 cm ', *H-NMR (400 MHz, CD;0D) 4: 9.87
(1H, s, H-19), 5.57 (2H, brs, H-23, 24), 3.99 (1H, brd,
J = 5.6 Hz, H-7), 3.54 (1H, brs, H-3), 1.25 (6H, s,
H-26, 27), 0.94 (3H, d, J = 5.6 Hz, H-21), 1.24, 1.07,
0.86, 0.81 (% 3H, s, 4X-CHz); **C-NMR (100 MHz,
CD;0D) ¢: 209.4 (C-19), 147.2 (C-23), 140.7 (C-5),
125.7 (C-24), 123.8 (C-6), 77.0 (C-3), 71.1 (C-25),
66.9 (C-7), 51.3 (C-9), 51.1 (C-17), 50.8 (C-14), 46.6
(C-13), 42.3 (C-4), 40.3 (C-22), 37.6 (C-10), 35.7
(C-11), 30.2 (C-8), 30.1 (C-20), 29.9 (C-16), 29.8
(C-2), 28.6 (C-15), 27.8 (C-28), 27.6 (C-12), 26.0
(C-26), 23.3 (C-27), 22.3 (C-29), 21.9 (C-1), 19.3
(C-30), 18.8 (C-18), 15.4 (C-21). LA F¥¥ 5 kIR
20, s E S 3 A 3P, 7P, 25-trihydroxy-
cucurbita-5, 23-dien-19-al,
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& 4. FEEE (B, mp 200~202 C,
ESI-MS m/z: 629 [M+Na]". IR vfe (cm™): 3 388,
2918, 1 640, 1 537, 1 468, 1 080, 964, ‘H-NMR (400
MHz, pyridine-ds) ¢: 0.78 (3H, s, H-30), 0.89 (3H, s,
H-18), 0.96 (3H, d, J = 5.6 Hz, H-21), 1.14 (3H, s,
H-29), 1.24 (1H, m, H-16), 1.53 (3H, s, H-28), 1.55
(3H, brs, H-26), 1.59 (3H, brs, H-27), 1.76 (1H, m,
H-1), 1.85 (1H, m, H-22), 1.98 (2H, m, H-1, 2), 2.24
(1H, m, H-22), 5.60 (1H, m, H-24), 5.61 (1H, m,
H-23), 6.19 (1H, brd, J = 4.8 Hz, H-6), 10.51 (1H, s,
H-19); C-NMR (100 MHz, pyridine-ds) &: 207.4
(C-19), 147.6 (C-5), 137.7 (C-24), 128.4 (C-23), 122.4
(C-6), 101.8 (C-1), 78.7 (C-3'), 78.7 (C-5"), 75.6
(C-3), 75.0 (C-2'), 74.8 (C-25), 71.9 (C-4), 71.8 (C-7),
63.1 (C-1), 50.3 (C-9), 50.2 (C-17), 48.1 (C-14), 45.8
(C-13), 45.2 (C-8), 41.9 (C-4), 39.7 (C-22), 36.7 (C-10),
36.4 (C-20), 34.9 (C-15), 29.8 (C-2), 29.4 (C-12), 27.6
(C-16), 27.4 (C-29), 26,5 (C-26), 26.3 (C-28), 26.1
(C-27), 22.7 (C-11), 21.9 (C-1), 19.0 (C-21), 18.2
(C-30), 15.1 (C-18). LA bt &5 ciikapins —), ik
BB 4 9 3B, 7B, 25-trihydroxycucurbita-5, 23-
dien-19-al-3-O-p-D-glucopyranoside »

&M 5: KR, ESI-MS miz: 495 [M+
Na]*. IR vher(cm™): 3 450, 2 951, 1 641, 1 556, 1 450,
973. 'H-NMR (400 MHz, CD;0D) &: 0.82, 0.93, 1.08,
1.25 (% 3H, s, H-18, 28, 29, 30), 1.00 (3H, d, J = 6.4
Hz, H-21), 1.67 (3H, s, H-26), 1.70 (3H, s, H-27), 1.98
(1H, m, H-20), 2.40 (1H, m, H-8), 2.58 (1H, m, H-10),
3.55 (1H, brs, H-3), 4.00 (1H, d, J = 5.2 Hz, H-7),
4.41 (1H, m, H-23), 5.16 (1H, d, J = 8.8 Hz, H-24),
5.91 (1H, d, J = 4.0 Hz, H-6), 9.88 (1H, s, H-19);
BC-NMR (100 MHz, CD;0D) &: 209.7 (C-19), 147.3
(C-5), 133.4 (C-24), 130.5 (C-25), 124.0 (C-6), 77.1
(C-3), 66.9 (C-7), 66.6 (C-23), 52.1 (C-9), 513
(C-17), 50.8 (C-8), 49.0 (C-14), 46.8 (C-13), 45.6
(C-22), 42.3 (C-4), 37.7 (C-10), 35.6 (C-15), 33.7
(C-20), 30.3 (C-2), 29.8 (C-12), 28.6 (C-16), 27.8
(C-29), 26.0 (C-27), 25.9 (C-28), 23.3 (C-11), 22.2
(C-1), 19.3 (C-21), 18.8 (C-26), 18.1 (C-30), 15.3
(C-18). LA_EHid b5 SemhaRis — 8, et
5 A RE L.

& 6: kK, ESI-MS m/z: 657 [M+
Na]*. IR vhe(cm™): 3 446, 2 947, 1 649, 1 551, 1 456,

965, 'H-NMR (400 MHz, pyridine-ds) &: 0.87, 0.90,
1.12, 1.48 (% 3H, s, H-18, 28, 29, 30), 1.19 (3H, d,
J = 6.4 Hz, H-21), 1.71 (3H, s, H-26), 1.75 (3H, s,
H-27), 2.07 (1H, m, H-20), 2.37 (1H, m, H-8), 2.71
(1H, m, H-10), 3.81 (1H, brs, H-3), 4.35 (1H, d, J =
5.2 Hz, H-7), 4.96 (1H, d, J = 7.8 Hz, H-1"), 5.61 (1H,
d, J = 7.8 Hz, H-24), 6.27 (1H, d, J = 4.4 Hz, H-6),
10.65 (1H, s, H-19); *C-NMR (100 MHz, pyridine-ds)
5 207.7 (C-19), 145.7 (C-5), 132.2 (C-25), 129.1
(C-24), 124.3 (C-6), 104.1 (C-1'), 78.9 (C-3"), 78.2
(C-5", 75.6 (C-2"), 75.6 (C-3), 75.3 (C-23), 71.9
(C-4", 65.7 (C-7), 63.0 (C-6"), 51.2 (C-17), 50.6
(C-9), 50.5 (C-8), 48.2 (C-14), 45.9 (C-13), 43.7
(C-22), 41.7 (C-4), 36.8 (C-10), 34.9 (C-15), 32.6
(C-20), 29.8 (C-2), 29.6 (C-12), 27.8 (C-16), 27.3
(C-29), 26.2 (C-27), 25.8 (C-28), 22.7 (C-11), 21.7
(C-1), 19.4 (C-21), 18.2 (C-26), 18.2 (C-30), 14.9
(C-18). LA ¥ 5 kil — 8, Mty
6 A NE IV,

&Y 7: ALK A, mp 250~252 C, ESI-MS
m/z: 712 [M—H] . 'H-NMR (400 MHz, pyridine-ds)
5: 7.69 (1H, brs, -NH), 6.00 (1H, brd, J = 15.6 Hz,
H-5), 5.94 (1H, dd, J = 6.4, 15.6 Hz, H-4), 5.50 (2H,
m, H-8, 9), 4.39 (1H, d, J = 7.5 Hz, H-1'), 4.23 (1H,
dd, J = 4.0, 10.2 Hz, H-2"), 3.83 (1H, m, H-6"), 3.77
(1H, m, H-6"), 2.00 (2H, brs, H-6, 7), 1.84 (1H, m,
H-10), 1.26~1.39 (19H, m, H-11~17, 4'~15"), 0.85
(6H, d, J = 7.0 Hz, H-16’, 18); *C-NMR (100 MHz,
pyridine-ds) 8: 175.7 (C-1), 132.1 (C-5), 132.1 (C-4),
131.2 (C-9), 130.0 (C-8), 105.7 (Glc-C-1"), 78.6
(Glc-C-5"), 78.5 (Glc-C-3"), 75.2 (Glc-C-2"), 72.4
(C-2), 72.4 (C-3), 71.6 (Glc-C-4"), 70.2 (C-1), 62.7
(Glc-C-6"), 55.7 (C-2), 35.7 (C-3'), 33.0 (C-6), 32.9
(C-7), 32.8 (C-10), 29.6~29.9 (C-11~16, 5'~14"),
25.9 (C-4"),23.0 (C-17, 15"), 14.3 (C-18, 16'). UL ¥
Gk, SRS T KR 1

&) 8: AR A, mp 167~158 C (FEE),
IR oo (cm™): 3420, 1 640, 1 451, 1 370, 1 360, 980.
'H-NMR (400 Hz, CDCls) &: 5.17 (2H, dd, J = 8.8, 8.7
Hz, H-7, 23), 5.03 (1H, dd, J = 8.8, 8.7 Hz, H-22),
3.60 (1H, m, H-3), 1.04 (3H, d, J = 6.6 Hz, 21-CHy),
0.87 (3H, d, J = 6.6 Hz, 29-CH3), 0.82 (3H, s, 26-CHs),
0.83 (3H, s, 27-CH3), 0.81 (3H, s, 19-CHj), 0.57 (3H,
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s, 18-CHj); *C-NMR (100 Hz, CDCls) 5: 139.6 (C-8),
138.1 (C-22), 129.5 (C-23), 117.5 (C-7), 71.1 (C-3),
55.9 (C-17), 55.1 (C-14), 51.3 (C-24), 49.5 (C-9), 43.3
(C-13), 40.8 (C-20), 40.3 (C-5), 39.5 (C-12), 38.0
(C-4), 34.2 (C-10), 31.9 (C-25), 31.5 (C-2), 31.2
(C-1), 29.7 (C-6), 28.5 (C-16), 25.4 (C-28), 23.0
(C-15), 21.6 (C-26), 21.1 (C-11), 21.0 (C-21), 19.1
(C-27), 13.0 (C-19), 12.2 (C-29), 12.0 (C-18). LA %k
P 5 Scik s — P, W e A 8 O a3 S

&Y 9: Atk (FEE), mp224~226 C,
ESI-MS m/z: 491 [M+Na]". 'H-NMR (400 MHz,
CDCls) 8: 5.11 (1H, t, J = 6.6 Hz, H-12), 4.51 (1H, dd,
J=5.6, 3.6 Hz, H-3), 2.01 (3H, s, -COCHs), 1.11 (3H,
s, H-26), 0.96 (3H, s, H-27), 0.89 (3H, d, J = 6.2 Hz,
H-30), 0.86 (3H, d, J = 6.2 Hz, H-29), 0.86 (3H, s,
H-28), 0.81 (3H, s, H-25), 0.77 (3H, s, H-24), 0.74
(3H, s, H-23); *C-NMR (100 MHz, CDCls) §: 38.1
(C-1), 23.5 (C-2), 81.0 (C-3), 37.8 (C-4), 55.2 (C-5),
18.2 (C-6), 33.0 (C-7), 39.8 (C-8), 47.7 (C-9), 36.8
(C-10), 23.4 (C-11), 124.5 (C-12), 139.6 (C-13), 42.0
(C-14), 28.7 (C-15), 26.7 (C-16), 33.6 (C-17), 59.1
(C-18), 39.7 (C-19), 39.7 (C-20), 31.2 (C-21), 41.5
(C-22), 28.0 (C-23), 16.8 (C-24), 15.6 (C-25), 16.8
(C-26), 23.1 (C-27), 28.0 (C-28), 17.5 (C-29), 21.4
(C-30), 170.9 (-COCHs), 21.7 (-COCHs) .t & W%
R kAR s B, WS ENA 9 N a-
W E LR

e 10 Atk R, SETE . IR, TLC
M Re A B EAT A B-AF S X B —3, 5 B-

BN R A R R R, s e b & 10
B4 ST

&9 11: AK K, Libermann-Burchard J

M 5B . ESI-MS m/z: 599 [M+Na]*. IR. TLC
RefE S W 0AT A 514 MES I —2L 5T b
O S TR A A 0 AN T B, MO AL S 11 ]
M.
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