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Triterpenoids from Paliurus ramosissimus
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Abstract: Objective To study triterpenoids of Paliurus ramosissimus. Methods Six triterpenoids were obtained by modern
chromatography technologies, such as repeated chromatography on silica gel, ODS, Sephadex LH-20, and preparative HPLC. Their
structures were elucidated on the basis of combination of IR, mass spectrometry, and NMR spectroscopy. Results Six triterpenoids were
isolated from the ethyl acetate soluble parts obtained from 95% aq. ethanol extract of the aerial parts of P. ramosissimus. They were
22,24-dihydroxy-A(1)-nor-2,20(29)-lupindien-27,28-dicarboxylic ~ acid (1),
3-O-protocatechuoylceanothic acid (3), ceanothetric acid (4), 2-O-caffeoylalphitolic acid (5), and 3-O-caffeoylalphitolic acid (6).

identified  as zizyberenalic  acid  (2),
Conclusion Compound 1 paliurus ramosissimus acid A is a new compound. Compounds 2—®6 are isolated from P. ramosissimus for the
first time. And the complete NMR data of compound 3 has been presented in this paper for the first time.
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Fig. 1 Chemical structures of compounds 1—6
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(1H, m); 2 M#&JRT155 6 6.23 (1H, d, J = 5.8 Hz),
578 (1H, d, J = 5.8 Hz). £ "C-NMR (100 MHz,
pyridine-ds) %1, WoRAH 4 ANHIERG S o 24.6,
20.9, 19.1, 18.5; 2 MEEIKIE 5 6 75.5, 66.3; 24
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Fig.2 'H-'H COSY and HMBC correlations of compound 1
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&4 2. A8 K . HR-ESI-MS m/z: 451.321 5
[M—H], 41k C3HuOs: "H-NMR (400 MHz,
pyridine-ds) 0: 9.82 (1H, s, H-2), 6.49 (1H, s, H-3), 4.88
(1H, brs, H-29a), 4.72 (1H, brs, H-29b), 3.48 (1H, m,
H-19), 1.75 (3H, s, H-30), 1.09 (3H, s, H-25), 1.05
(6H, s, H-23, 26), 0.97 (3H, s, H-27), 0.84 (3H, s, H-24);
BC-NMR (100 MHz, pyridine-ds) 6: 157.7 (C-1),
191.2 (C-2), 163.7 (C-3), 43.7 (C-4), 63.4 (C-5), 17.0
(C-6), 35.4 (C-7), 43.3 (C-8), 47.9 (C-9), 52.4 (C-10),
24.6 (C-11), 25.7 (C-12), 38.4 (C-13), 42.9 (C-14),
30.4 (C-15), 33.0 (C-16), 55.9 (C-17), 49.8 (C-18),
47.7 (C-19), 151.1 (C-20), 31.2 (C-21), 37.6 (C-22), 28.1

F£1 L& 15 "H.NMR 1 *C-NMR #{3iE (400/100 MHz, pyridine-ds)
Table 1 'H-NMR and “C-NMR spectral data of compound 1 (400/100 MHz, pyridine-ds)

[Z30A Ou d¢ {730 du ¢
2 6.23(1H,d,J=5.8 Hz) 142.7 17— 62.7
3 5.78(I1H,d,J=5.8 Hz) 136.8 18 3.04(1H,t,J=11.2 Hz) 46.5
4 — 51.6 19  3.81(1H, m) 48.0
5 1.66 (1H, m) 63.0 20 — 151.9
6  1.74,1.62 (% 1H, m) 18.4 21 2.76, 1.82 (% 1H, m) 42.0
7 2.28,1.88 (% 1H, m) 38.7 22 4.84 (1H, m) 75.5
8 — 41.7 23 1.26 (3H, s) 24.6
9 249 (1H, m) 48.7 24 3.94(1H,d,J=10.5Hz),3.74 (1H, d, J= 10.5 Hz) 66.3

10— 50.9 25 1.09 (3H, s) 20.9
11 1.68 (2H, m) 23.8 26 1.23 (3H, s) 18.5
12 285,221 (% 1H, m) 26.5 27 — 178.5
13 3.18(1H, m) 39.8 28— 179.0
14 — 60.3 29  5.11(1H,d,J=2.2Hz), 4.84 (1H, m) 110.5
15 2.60,2.01 (% 1H, m) 28.4 30 2.17(3H,s) 19.1
16 277 (2H, m) 29.5
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(C-23), 204 (C-24), 19.3 (C-25), 18.0 (C-26), 14.8
(C-27), 178.6 (C-28), 110.0 (C-29), 19.4 (C-30). 45i&rC
BRIRIET, SR A 2 I RIRIR -
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1.03 (6H, s), 1.18 (3H, s), 1.25 (3H, s), 1.71 (3H, s);
HRIX 8 5.28 (1H, brs) A1 2.65 (1H, brs) 735 H
C-3 1 C-1 AR5 5, 6 4.72 (1H, brs), 4.60 (1H,
brs) Sk C-29 MLl T{55, §7.44 (1H, brs), 7.42
(1H, brd, J = 8.3 Hz), 6.83 (1H, d, /= 8.3 Hz) 43}
C-2'. C-6'A1 C-5' 75 i 5. #£ "C-NMR (100
MHz, CD;OD) ¥4, § 180.0. 177.4 1 167.8 435l
h C-28. C-2 Ml C-7Hr I BHEinfs 5, 6 110.2
151.8 2351k C-29 Fl C-20 frfIERRAE S, 0 122.7.
117.3, 146.3. 152.0. 116.0. 123.6 7354 C-1'\
C-2'. C-3'. C-4'. C-5'H1 C-6'[i ) 6 NF5 HRAS S,
5 87.0 24 C-3 AL II%E BT 5
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H] , 2+ T34 C3HusO7: "H-NMR (400 MHz,

pyridine-ds) 0: 4.99 (1H, brs, H-29a), 4.66 (1H, brs,
H-29b), 4.80 (1H, brs, H-3), 3.24 (1H, brs, H-1), 1.81
(3H, s, H-30), 1.44 (3H, s, H-25), 1.27 (6H, s, H-23,
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Fig.4 '"H-"H COSY and HMBC correlations of compound 3

#2 &4 3 5 "H-NMR F1 “C-NMR #{4& (400/100 MHz, CD;0D)
Table 2 'H-NMR and “C-NMR spectral data of compound 3 (400/100 MHz, CD;0D)

A On d¢ A Sy ¢
1 2.65 (1H, brs) 65.4 20 — 151.8
2 — 177.4 21 1.95, 1.41 (% 1H, m) 31.7
3 5.28 (1H, brs) 87.0 22 1.94, 1.46 (% 1H, m) 38.2
4 — 444 23 1.25 (3H, s) 30.8
5 1.83 (1H, m) 57.8 24 0.99 (3H, s) 20.4
6 1.45 (2H, m) 19.5 25 1.18 (3H, s) 19.0
7 1.46 (2H, m) 353 26 1.03 (3H, s) 17.2
8 — 442 27 1.03 (3H, s) 15.3
9 1.79 (1H, m) 46.0 28 — 180.0

10 — 493 29 472 (1H, brs), 4.60 (1H, brs) 110.2
11 1.66, 1.49 (% 1H, m) 24.7 30 1.71 (3H, s) 19.6
12 1.70, 1.12 (% 1H, m) 26.7 Group 1

13 2.34 (1H, m) 40.1 1 — 122.7
14 — 42.9 2' 7.44 (1H, brs) 117.3
15 1.22,1.18 (% 1H, m) 31.1 3! — 146.3
16 2.26, 1.43 (% 1H, m) 33.5 4 — 152.0
17 — 57.5 5 6.83 (1H, d, J=8.3 Hz) 116.0
18 1.66 (1H, m) 50.5 6’ 7.42 (1H, brd, J = 8.3 Hz) 123.6
19 3.03 (1H, m) 48.6 7' — 167.8
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26), 123 (3H, s, H-24); “C-NMR (100 MHz,
pyridine-ds) 6: 67.1 (C-1), 178.8 (C-2), 84.6 (C-3),
43.7 (C-4), 57.1 (C-5), 19.1 (C-6), 37.7 (C-7), 41.6
(C-8), 46.1 (C-9), 50.1 (C-10), 24.3 (C-11), 27.0
(C-12), 40.5 (C-13), 60.3 (C-14), 29.5 (C-15), 35.4
(C-16), 56.6 (C-17), 52.3 (C-18), 47.8 (C-19), 151.0
(C-20), 31.2 (C-21), 37.7 (C-22), 31.4 (C-23), 20.3
(C-24), 19.4 (C-25), 18.1 (C-26), 178.5 (C-27), 179.3
(C-28), 110.1 (C-29), 194((:-30) g ScikapaE,
UEALE) 4 NI =

& s: El@?b’ﬁ[io ESI-MS m/z: 633.48 [M—
H, 4 ¥ CyHs0;: 'H-NMR (400 MHz,
pyridine-ds) 6: 8.02 (1H, d, J = 15.8 Hz, H-3"), 7.54
(1H, m, H-5"), 7.21 (1H, m, H-2"), 7.12 (1H, brd, J =
8.1 Hz, H-6"), 6.60 (1H, d, J = 15.8 Hz, H-2'), 5.60
(1H, ddd, J = 10.6, 10.6, 4.6 Hz, H-2), 4.94 (1H, brs,
H-29a), 4.79 (1H, brs, H-29b), 3.60 (1H, d, J = 10.6
Hz, H-3), 3.52 (1H, m, H-19), 1.79 (3H, s, H-30), 1.26
(3H, s, H-23), 1.07 (3H, s, H-25), 1.06 (3H, s, H-27),
1.01 3H, s, H-26), 0.97 (3H, s, H-24); *C-NMR (100
MHz, pyridine-ds) : 45.0 (C-1), 73.7 (C-2), 79.8
(C-3), 40.4 (C-4), 55.7 (C-5), 18.7 (C-6), 34.7 (C-7),
41.1 (C-8), 50.8 (C-9), 38.6 (C-10), 21.3 (C-11), 26.0
(C-12), 38.7 (C-13), 42.9 (C-14), 30.2 (C-15), 32.9
(C-16), 56.5 (C-17), 49.8 (C-18), 47.7 (C-19), 151.3
(C-20), 31.1 (C-21), 37.6 (C-22), 29.1 (C-23), 17.39
(C-24), 17.36 (C-25), 16.3 (C-26), 14.9 (C-27), 178.8
(C-28), 110.0 (C-29), 19.4 (C-30), 167.5 (C-1'), 115.7
(C-2Y), 1453 (C-3"), 127.0 (C-1"), 116.7 (C-2"), 147.7
(C-3"), 150.3 (C-4"), 115.9 (C-5"), 121.9 (C-6"). &ir
RIRAE, BB AY S Tl 2-O-MIHERE 4 Bk TR .

& 6: KK . ESI-MS m/z: 633.48 [M—
H ', 2 734 C3Hs:0;; 'H-NMR (400 MHz,
pyridine-ds) d: 7.99 (1H, d, J = 15.8 Hz, H-3"), 7.54
(1H, m, H-2"), 7.18 (1H, m, H-5"), 7.12 (1H, brd, J =
8.0 Hz, H-6"), 6.64 (1H, d, J = 15.8 Hz, H-2'), 5.20
(1H, d, J = 9.8 Hz, H-3), 4.92 (1H, brs, H-29a), 4.75
(1H, brs, H-29b), 4.25 (1H, dt, J = 9.8, 9.8, 4.4 Hz,
H-2), 1.77 (3H, s, H-30); "C-NMR (100 MHz,
pyridine-ds) 6: 48.8 (C-1), 66.5 (C-2), 84.9 (C-3), 39.7
(C-4), 55.6 (C-5), 17.9 (C-6), 34.6 (C-7), 41.1 (C-8),
50.8 (C-9), 38.5 (C-10), 21.3 (C-11), 26.0 (C-12), 38.5
(C-13), 42.8 (C-14), 31.2 (C-15), 32.8 (C-16), 56.6

(C-17), 47.7 (C-18), 49.7 (C-19), 151.2 (C-20), 30.2
(C-21), 37.5 (C-22), 28.8 (C-23), 16.3 (C-24), 18.0
(C-25), 17.5 (C-26), 14.9 (C-27), 178.8 (C-28), 110.0
(C-29), 19.4 (C-30), 167.9 (C-1"), 115.9 (C-2"), 145.4
(C-3", 127.0 (C-1"), 115.8 (C-2"), 147.6 (C-3"), 146.5
(C-4"), 116.6 (C-5"), 121.8 (C-6"). 454 SCikiiE=",
YA 6 K 3-O-MIMERE A2 2k 1R «
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