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A new triterpenoid isolated from fruits of Liquidambaris Fructus
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Abstract: Objective To study the chemical constituents from Liquidambaris Fructus (fruits of Liquidambar formosana). Methods
The constituents were isolated and purified by preparative TLC and silica gel, Sephadex LH-20, and ODS column chromatography, and
their structures were elucidated on the basis of their physicochemical properties and spectral data. Results Seven compounds were
obtained from 70% ethanol extract of the fruits of Liquidambaris Fructus and identified as 11a-methoxyl-28-nor-p-amyrenone (1),
28-nor-B-amyrenone (2), 3-oxo-12a-hydroxy-oleanan-28, 13B-olide (3), 3a-acetoxyl-25-hydroxy-olean-12-en-28-oic acid (4),
erythodiol (5), betulonic acid (6), and styracin (7), respectively. Conclusion Compound 1 is a new triterpenoid named liquidaformone
A, and compounds 5 and 7 are isolated from the plants of Liquidambar Linn. for the first time.
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Fig.1 Structure and key HMBC correlations of compound 1
&M 2: JToEEHRG: R CRITEED . 'H-NMR
(600 MHz, CDCls) &: 5.22 (1H, t, J = 3.5 Hz, H-12),
2.54 (1H, ddd, J = 16.0, 11.0, 7.4 Hz, H-2p), 2.37 (1H,
ddd, J=16.0, 7.1, 3.7 Hz, H-20), 2.37 (1H, m, H-18),
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Table 1 'H-NMR and *C-NMR data and HMBC correlations of compound 1
[[3A Sy e HMBC (H—C)
1 B-2.22 (1H, ddd, J = 14.0, 7.3, 3.8 Hz) 40.1 C-2,3,10,25
a-1.68 (1H, m)
2 B-2.54 (1H, ddd, J=16.0, 10.7, 7.3 Hz) 34.6 C-1,3,10
0-2.38 (1H, m)
3 218.1
4 47.8
5 1.38 (1H, m) 55.6 C-3,4,6,7,10,23, 24,25
6 1.49 (2H, m) 20.0 C-4,5,7,10
7 B-1.49 (1H, m) 334 C-5,6,8,9,26
a-1.36 (1H, m)
8 42.5
9 1.80 (1H, d, J=8.9 Hz) 51.2 C-1,5,7,8,10, 11, 25, 26
10 38.0
11 3.88 (1H, dd, /= 8.9, 3.3 Hz) 76.2 C-9, 10, 12, 13, -OCHj;4
12 5.37(1H, d,J=3.3 Hz) 120.9 C-9,11,13, 14,18
13 150.6
14 42.9
15 B-1.54 (1H, m) 31.2 C-14,16, 17,27
a-1.24 (1H, m)
16 B-1.84 (1H, m) 222 C-15,17, 18
a-1.59 (1H, m)
17 1.59 (1H, m) 354
18 2.40 (1H, m) 40.8 C-12, 13,14, 16,17, 19
19 B-1.08 (1H, m) 44.7 C-13,17, 18, 20, 21, 29, 30
a-1.63 (1H, t, J=13.5 Hz)
20 314
21 B-1.10 (1H, m) 33.7 C-17, 18, 20, 22, 29
a-1.26 (1H, m)
22 B-1.72 (1H, m) 27.9 C-16, 17, 20, 21
a-1.38 (1H, m)
23 1.10 3H, s) 26.8 C-3,4,5,24
24 1.06 (3H, s) 21.6 C-3,4,5,23
25 1.14 3H, s) 16.4 C-1,5,9,10
26 0.95 (3H, s) 19.3 C-6,9, 14
27 1.20 (3H, s) 24.4 C-14, 15
29 0.88 (3H, s) 33.7 C-19, 20, 21, 30
30 0.92 (3H, s) 24.0 C-19, 20, 21, 29
11-OCH; 3.24 (3H, s) 54.0 C-11

1.12 (3H, s, H-27), 1.09 (3H, s, H-23), 1.06 (3H, s,
H-25), 1.05 (3H, s, H-24), 0.92 (3H, s, H-26), 0.89
(3H, s, H-30), 0.87 (3H, s, H-29); C-NMR (150 MHz,
CDCly) i W45 2.0 Al 5 Sckapis e A — 5,
WA 2 25 5E k) 28-nor-B-amyrenone.

A 3: O A (R . 'H-NMR (300 MHz,
CDCl3) &: 3.91 (1H, brs, H-12), 2.49 (2H, m, H-2p,
21PB), 2.09 (1H, m, H-18), 1.92 (1H, m, H-1B, 11p),
1.65 (1H, m, H-22), 1.64 (1H, dd, J = 8.8, 3.5 Hz,
H-9), 1.45 (1H, m, H-1a, 11a), 1.32 (3H, s, 27-CHs),

1.20 (3H, s, 26-CH3), 1.10 (3H, s, 24-CH3;), 1.05 (3H,
s, 23-CH3), 0.99 (6H, s, 25, 29-CH3), 0.91 (3H, s,
30-CHs): "“C-NMR (150 MHz, CDCLy) ¥ W3 2.
DL 20l & ScmR i A5, ke Ak A
3 4 3-ox0-120-hydroxy-oleanan-28, 13p-olide.
A 4: R AR AR . 'H-NMR (600 MHz,
CsDsN) o: 5.53 (1H, t, J = 3.1 Hz, H-12), 4.98 (1H, t,
J =23 Hz, H-3p), 4.28 (1H, d, J = 11.9 Hz, H-25a),
4.16 (1H, d, J = 11.9 Hz, H-25b), 3.31 (1H, dd, J =
13.8, 3.8 Hz, H-1p), 2.89 (1H, m, H-11B), 2.06 (3H, s,
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Table 2 *C-NMR data of compounds 2, 3, and 5 (150 MHz, CDCls)
A 2 3 5 {ZIA 2 3 5
1 39.3 39.7 38.8 16 22.4 213 222
2 343 342 27.4 17 35.9 44.8 47.7
3 218.0 217.9 79.2 18 412 51.3 425
4 47.6 475 38.9 19 45.1 39.6 46.6
5 55.5 55.0 55.3 20 313 31.2 31.1
6 19.8 19.7 185 21 33.8 345 342
7 32.7 334 32.7 22 28.1 27.6 31.2
8 393 423 39.9 23 26.7 26.8 28.2
9 47.1 43.9 47.9 24 21.6 212 15.7
10 37.0 36.8 37.1 25 153 16.4 15.7
11 23.6 29.3 23.7 26 17.6 18.3 16.9
12 121.0 76.3 122.5 27 25.1 185 26.1
13 146.2 90.7 144.4 28 — 180.0 69.8
14 42.7 423 41.9 29 33.8 335 333
15 312 28.1 25.7 30 24.0 24.0 23.7
CH3;COO-), 1.25 (3H, s, 27-CHj3), 1.22 (3H, s, 24, 1988, 19(8): 342-343.

26-CHs), 1.04 (3H, s, 24-CH3), 1.00 (3H, s, 23-CHs),
0.99 (3H, s, 30-CH3), 0.93 (3H, s, 29-CH;). L L-j itk
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3a-acetoxyl-25-hydroxy-olean-12-en-28-oic acid.

a5 AR (CHEF L. 'H-NMR (600
MHz, CDCl3) 6: 5.19 (1H, t, J = 3.5 Hz, H-12), 3.55
(1H, d, J = 11.0 Hz, H-28a), 3.22 (1H, d, /= 11.0 Hz,
H-28b), 3.21 (1H, m, H-3), 1.16, 1.00, 0.94, 0.93,
0.89, 0.87, 0.79 (% 3H, s, 7XCH;); "C-NMR (150
MHz, CDClsy) ##5 W3 2. LA E3E 5 SR 2
A g, WA A 5 R

W 6: IR R (A FHE). 'H-NMR (600
MHz, CDCls) 8: 4.73 (1H, s, H-29a), 4.60 (1H, s,
H-29b), 3.00 (1H, brs, H-19), 1.68 (3H, s, 30-CHs),
1.06 (3H, s), 1.00 (3H, s), 0.98 (3H, s), 0.97 (3H, s),
0.91 3H,s). Lh ¥t 5 ocikia A —sY, i
B 6 NI R IMIE .
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7.53 (10H, m, Ar-H), 6.71 (1H, d, J = 15.8 Hz, H-7"),
6.49 (1H, d, J=16.0 Hz, H-8), 6.36 (1H, dt, /= 15.8, 6.4
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