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A new lupane triterpene from aerial part of Acanthopanax gracilistylus var. gracilistylus
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Abstract: Objective To study the chemical constituents from the aerial parts of Wujia (Acanthopanax gracilistylus var.
gracilistylus). Methods Silica gel, Sephadex LH-20 gel, ODS and other column chromatography methods and preparative
high-performance liquid chromatography technology were used for separation and purification. Nuclear magnetic resonance
spectroscopy, mass spectrometry and other spectroscopy techniques combined with physical and chemical properties were applied to
identify the structures of the compounds. The in vitro cytotoxic activities of compound 1 were studied by MTT method. Results
3a,40,11a-Trihydroxy-23-norlup-20(29)-ene-28-oic acid (1) and four known lupine triterpenoids 3a,11a-dihydroxylup-20(29)-
ene-28-oic acid (2), 23-ox0-3a,11a-dihydroxylup-20(29)-ene-28-oic acid (3), 23-oxo-3a-hydroxylup-20(29)-ene-28-oic acid (4), and
3a-hydroxylup-20(29)-ene-23,28-dioic acid (5) were isolated from the 70% ethanol extract. Conclusion = Compound 1,
30,40,11a-trihydroxy-23-norlup-20(29)-ene-28-oic acid, with no cytotoxicity to 143B cells, is a new compound named norimpressic acid.
Key words: Acanthopanax gracilistylus W. W. Smith var. gracilistylus; aerial parts; norlupane-type tripterpene; 30,4a,11a-trihydroxy-
23-norlup-20(29)-ene-28-oic acid; norimpressic acid; 23-oxo-3a-hydroxylup-20(29)-ene-28-oic acid
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Fig. 1 Structures of compounds from aerial parts of A.

gracilistylus var. gracilistylus
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AHIAIE S 7. BC-NMR (125 MHz, CD;0D) i
BIR 294 C {55, DEPT #7554 CHs. 10 4
CHa. 7/ CH M 7 MERAE S, $&n 1 A Ree M
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dd, J = 2.6, 3.0 Hz, H-3), 1.70 (3H, brs, H-27), 1.05
(3H, s, H-26), 1.01 (3H, s, H-25), 0.94 (3H, s, H-24),
0.85 (3H, s, H-23); *C-NMR (125 MHz, CDCl5) ¢:
35.6 (C-1), 25.7 (C-2), 76.0 (C-3), 37.9 (C-4), 49.0
(C-5), 18.1 (C-6), 35.3 (C-7), 42.4 (C-8), 55.8 (C-9),
39.3 (C-10), 70.6 (C-11), 37.0 (C-12), 37.4 (C-13),
42.8 (C-14), 30.7 (C-15), 32.3 (C-16), 56.4 (C-17),
46.8 (C-18), 48.9 (C-19), 149.9 (C-20), 29.7 (C-21),
37.0 (C-22), 28.8 (C-23), 22.4 (C-24), 17.5 (C-25),
16.4 (C-26), 14.8 (C-27), 181.4 (C-28), 110.3 (C-29),
19.5 (C-30). IR ds 15 STk 1 Hi i of F e A —
U0, WS EAEY 2 A 3o, lo- RSP -
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NMR (500 MHz, CDCls) 0: 9.54 (1H, s, H-23), 4.76
(1H, brs, H-29a), 4.62 (1H, brs, H-29b), 3.97 (1H, m,
H-11), 3.71 (1H, brs, H-3), 2.99 (1H, m, H-19), 1.69
(3H, brs, H-30), 1.08 (3H, s, H-25), 1.04 (3H, s,
H-24), 1.02 (3H, s, H-26), 0.95 (3H, s, H-27); 13C-
NMR (125 MHz, CDCl;) 6: 34.9 (C-1), 26.3 (C-2),
72.9 (C-3), 52.6 (C-4), 43.7 (C-5), 20.8 (C-6), 34.8
(C-7), 42.6 (C-8), 55.6 (C-9), 38.7 (C-10), 70.5
(C-11), 38.0 (C-12), 37.5 (C-13), 43.2 (C-14), 29.7
(C-15), 32.3 (C-16), 56.5 (C-17), 49.0 (C-18), 46.9
(C-19), 149.9 (C-20), 30.8 (C-21), 37.0 (C-22), 209.4
(C-23), 14.9 (C-24), 16.6 (C-25), 17.6 (C-26), 14.9
(C-27), 181.4 (C-28), 110.3 (C-29), 19.5 (C-30). ik
i 5 ST B SR — B0, MU e A 3 R 23-
30,11 ZF2 3P B 2.-20(29)-H45-28-FK

WEY 4. ek (OB, BHRTEN. #
FEEHNE, ESI-MS m/z: 469.1 [M—H] . 'H-
NMR (500 MHz, Pyr-ds) d: 10.05 (1H, s, H-23), 4.95
(1H , brs, H-29a), 4.77 (1H, brs, H-29b), 4.03 (1H, m,
H-3), 3.39 (1H, m, H-19), 1.70 (3H, s, H-30), 1.03
(3H, s, H-25), 0.99 (3H, s, H-24), 0.92 (3H, s, H-26),
0.82 (3H, s, H-27); *C-NMR (125 MHz, Pyr-ds) ¢:
33.5 (C-1), 26.7 (C-2), 72.9 (C-3), 52.5 (C-4), 44.3
(C-5), 21.0 (C-6), 34.6 (C-7), 41.8 (C-8), 50.6 (C-9),
38.0 (C-10), 21.1 (C-11), 26.9 (C-12), 38.4 (C-13),
43.6 (C-14), 30.2 (C-15), 32.7 (C-16), 56.9 (C-17),
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F=1 &1 15 NMR #E (500/125 MHz, CD:0D)
Table 1 NMR data of compound 1 (500/125 MHz, CD30D)

{73A dc (1a) dc OH HMBC
1 35.9 35.8 (CHz) 1.45 (1H, m), 2.26(1H, m)
2 27.1 26.7 (CHz) 1.57 (1H, m), 1.75 (1H, m)
3 75.9 74.8 (CH) 3.43 (1H, t,J=2.8 Hz) C-1,C-24
4 412 74.1 (C)
5 439 51.1 (CH) 1.40 (1H, m)
6 183 17.7 (CH2) 1.38 (1H, m), 1.73 (1H, m) C-4
7 35.6 35.9 (CHz) 1.36 (1H, m), 2.23 (1H, m)
8 42.8 438 (C)
9 56.2 56.4 (CH) 1.54 (1H, m) C-25, C-1, C-10, C-11
10 39.6 40.4 (C)
11 69.9 71.0 (CH) 3.86 (1H, m) c-9
12 38.4 383 (CHz) 1.26 (1H, m), 1.99 (1H, m)
13 37.6 38.5 (CH) 2.45 (1H, ddd, J=13.4, 11.3, 3.8 Hz)
14 428 435 (C)
15 30.1 30.7 (CHz) 1.18 (1H, m), 1.46 (1H, m)
16 32.8 33.4 (CHz) 1.45 (1H, m), 2.25 (1H, m)
17 56.5 57.4(C)
18 49.4 50.1 (CH) 1.66 (1H, t, J=11.3 Hz)
19 475 48.3 (CH) 3.05 (1H, m)
20 150.8 151.6 (C)
21 312 31.8 (CHz) 1.41 (1H, m), 1.96 (1H, m)
22 37.4 38.0 (CHz) 1.44 (1H, m), 1.92 (1H, m) C-28
23 71.9
24 183 22.0 (CHz) 1.07 (3H, s) C-4,C-5
25 17.0 15.9 (CH3) 1.01 (3H, s) C-9, C-5, C-10, C-1
26 17.7 18.0 (CH3) 0.97 (3H, s) C-9, C-8, C-14
27 14.8 14.9 (CH3) 1.05 (3H, s) C-8, C-14, C-13, C-15
28 178.8 180.1 (C)
29 110.0 110.4 (CH») 4.61 (1H, brs), 4.75 (1H, brs) C-30, C-19
30 19.5 19.6 (CH3) 1.72 (3H, brs) C-19, C-29, C-20

49.8 (C-18), 47.6 (C-19), 151.0 (C-20), 31.1 (C-21),
36.9 (C-22), 209.5 (C-23), 14.7 (C-24), 16.6 (C-25),
16.6 (C-26), 14.8 (C-27), 179.4 (C-28), 109.9 (C-29),
19.5 (C-30). FiR%ds 5 SCfx IR A —F02,
TENEN 4 N 23-4-30-F2 P Fpl 52.-20(29)-J5-28-F12

& 5. T (28, SETHE. &
G HLEF], ESI-MS m/z: 485.3 [M—H] . 'H-
NMR (500 MHz, Pyr-ds) 0: 4.94 (1H, brd, J = 2.0 Hz,
H-29a), 4.78 (1H, brd, J = 2.0 Hz, H-29b), 4.28 (1H,
brs, H-3), 3.54 (1H, m, H-19), 2.70 (1H, ddd, J = 3.4,

12.0, 12.3 Hz, H-13), 1.78 (3H, brs, H-30), 1.46 (3H,
s, H-24), 1.13 (3H, s, H-26), 0.96 (3H, s, H-25), 0.95
(3H, s, H-27); *C-NMR (125 MHz, Pyr-ds) 6: 33.5
(C-1), 26.7 (C-2), 73.5 (C-3), 52.5 (C-4), 45.5 (C-5),
22.3 (C-6), 35.2 (C-7), 42.3 (C-8), 51.5 (C-9), 38.0
(C-10), 21.6 (C-11), 26.6 (C-12), 39.1 (C-13), 43.5
(C-14), 30.7 (C-15), 33.3 (C-16), 57.1 (C-17), 50.2
(C-18), 48.3 (C-19), 151.8 (C-20), 31.7 (C-21), 38.1
(C-22), 180.0 (C-23), 18.5 (C-24), 17.2 (C-25), 17.2
(C-26), 15.3 (C-27), 179.3 (C-28), 110.4 (C-29), 19.9
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KH MTT %, SHEA 1T B W 143B
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