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Anti-inflammatory Constituents of Robinia pseudoacacia Root Bark
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Abstract — Robinia pseudoacacia L. (Leguminosae) is widely distributed in Asia, North America and Europe. The root bark
has been traditionally used for hemostasis, arthritis and hypertension. Therefore, this study was conducted to identify the bio-
logical activity and the bioactive constituents of the root bark. We found that the methanol extract obtained from the root bark
of R. pseudoacacia reduced the level of ROS and NO production in LPS-induced inflammation of RAW 264.7 cell line. Among
the fractions, methylene chloride fraction showed the highest inhibitory activity against the inflammation. Seven constituents
(1-7) were isolated from this fraction, and the chemical structures were determined to be medicarpin (1), (-)-vestitol (2), indole
3-carboxaldehyde (3), 3-acetylindole (4), liquiritigenin (5), 4(1H)-quinolone (6) and 8-methoxyononin (7). Among the isolates,
medicarpin (1), (-)-vestitol (2), 3-acetylindole (4) and liquiritigenin (5) inhibited ROS and NO production in a dose-dependent
manner. This is the first study to show the anti-inflammatory activity of the root bark of R. pseudoacacia, and it is suggested
that the four constituents (1, 2, 4, and 5) could play a role in the biological activity.
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Medicarpin(1)'® — Red sticky powder; C,H,,0, EI-MS
(m/z): 270 [M]"; 'TH-NMR (500 MHz, CDCL,, § ppm): & 7.41
(1H, d, /=84 Hz, H-1), 7.15 (1H, d, /=8.8 Hz, H-7), 6.57
(1H, dd, /=84, 2.4 Hz, H-2), 648 (1H, dd, /=838, 22 Hz, H-
8), 647 (1H, d, /=22 Hz, H-10), 643 (1H, d, /2.4 Hz, H-
4), 5.51 (1H, d, /6.7 Hz, H-1la), 425 (IH, dd, /<109 Hz,
H-6eq), 3.79 (3H, s, 9-OCH,), 3.64 (1H, t, /~10.9 Hz, H-6ax),
3.55 (1H, m, H-6a); "C-NMR (125 MHz, CDCL;, & ppm): 8
1612 (C-9), 160.7 (C-10a), 157.1 (C-3), 156.7 (C-4a), 1322
(C-1), 124.8 (C-7), 119.1 (C-6b), 112.6 (C-11b), 109.8 (C-2),
1064 (C-10), 103.7 (C-4), 969 (C-8), 786 (C-11a), 66.6 (C-
6), 55.5 (C-6a), 39.5 (9-OCH,).

(-)-Vestitol(2)*” —Red sticky powder; C,H,0, EI-MS

2 1o



10

(m/z): 272 [M]'; "H-NMR (300 MHz, CD,0D, & ppm):
6.96 (1H, d, J=82 Hz, H-6), 687 (1H, d, J=82 Hz, H-5),
640 (1H, d, /24 Hz, H-3"), 6.38 (1H, dd, /<82, 2.4 Hz,
H-5), 631 (1H, dd, /=82, 24 Hz, H-6), 624 (IH, d, J=2.4
Hz, H-8), 4.23 (1H, dd, /~10.2, 3.4 Hz, H-2b), 3.94 (1H, t,
J=102 Hz, H-2a), 3.72 (3H, s, #-OCH,), 344 (1H, m, H-3),
293 (H, dd, J=156, 108 Hz, H4a), 278 (1H, dd, J=15.6,
52 Hz, H-4b); BC-NMR (125 MHz, CD,0D, & ppm): &
1594 (C4), 156.1 (C-7), 155.8 (C=2), 155.0 (C-9), 129.8 (C-
5), 1274 (C-6'), 119.9 (C-1'), 113.6 (C-10), 107.6 (C-6), 104.4
(C-5), 1024 (C-8), 101.1 (C-3), 69.7 (C-2), 542 (4-OCH),
31.7 (C-3), 29.9 (C-4).

Indole 3-carboxaldehyde(3)?" — White powder; C;H,NO
ELMS (m%): 145 [M]'; '"HNMR (500 MHz, CD,OD, § ppm):
6 990 (1H, s, H-8), 8.17 (1H, dd, J~7.8, 1.3 Hz, H4), 8.10
(1H, s, H2), 749 (1H, dd, J=7.8, 1.1 Hz, H-7), 729 (IH, td,
J=78, 13 Hz, H-6), 725 (1H, d, /=78, 1.1 Hz, H-5); BC-NMR
(125 MHz, CD,OD, & ppm): 8 1860 (C-8), 1383 (C2), 1375
(C-Ta), 1243 (C3a), 123.6 (C-6), 1222 (C-5), 1209 (C4),
118.7 (C=3), 111.7 (C-7).

3-Acetylindole(4)?® — White powder; C,,H,NO EI-MS
(m): 159 [M]'; "HNMR (300 MHz, CD,0D, & ppm): & 824
(1H, d, J=62 Hz, H4), 8.16 (1H, s, H-2), 745 (1H, d, /=622
Hz, H-7), 723 (2H, m, H-5, 6), 2.54 (GH, s, H-9); "C-NMR
(125 MHz, CD,0D, & ppm): & 195.1 (C-8), 137.1 (C-7a), 134.1
(C2), 1254 (C3a), 1229 (C-6), 1218 (C-5), 1214 (C4), 117.1
(C-3), 111.4 (C-7), 25.8 (C-9).

Liquiritigenin(5)?® — Yellow sticky powder; C,sH,,0, EI-
MS (m/z): 256 [M]"; 'TH-NMR (300 MHz, CD,0D, & ppm):
§ 7.74 (1H, d, J=8.7 Hz, H-5), 7.34 (2H, d, J=8.5 Hz, H-
2, 6), 683 (2H, d, J=85 Hz, H3, 5, 651 (IH, dd, J=87,
2.1 Hz, H-6), 637 (1H, d, J=2.1 Hz, H-8), 5.40 (1H, dd,
J=13.0, 29 Hz, H-2), 3.07 (1H, dd, /~17.0, 13.0 Hz, H-3b),
2.70 (1H, dd, J~17.0, 29 Hz, H-3a); *C-NMR (125 MHz,
CD,0D, § ppm): & 192.1 (C4), 1655 (C-7), 1642 (C9), 157.6
(C-4), 1299 (C-1), 128.5 (C-5), 127.6 (C-2), ), 114.9
(C3, ), 1135 (C-10), 1104 (C-6), 1024 (C-8), 79.6 (C-2),
43.6 (C-3).

4(1Hy-Quinolone(6)* — Brown powder; C,H,NO EI-MS
(m/z): 145 [M]"; 'TH-NMR (300 MHz, CD,0D, & ppm): &
826 (1H, d, J=83 Hz, H-5), 7.98 (IH, d, /=7.3 Hz, H-2),
771 (H, t, J=83 Hz, H-7), 7.59 (1H, d, /=83 Hz, H-8),
742 (1H, t, J=83 Hz, H-6), 635 (1H, d, J=73 Hz, H-3);
BCNMR (125 MHz, CD,0D,  ppm): & 1793 (C4), 1403
(C-8a), 1402 (C-2), 132.1 (C-7), 1254 (C-4a), 124.8 (C-5),
123.9 (C-6), 1182 (C-8), 108.4 (C-3).

Kor. J. Pharmacogn.

8-Methoxyononin(7)? — White powder; C,;H,,0,, ESI-
MS (m/): 483 [M+Na]'; 'H-NMR (500 MHz, DMSO-d,
& ppm): & 849 (1H, s, H-2), 7.81 (1H, d, /=92 Hz, H-5),
7.53 (2H, d, /89 Hz, H-2, 6, 737 (1H, d, /9.2 Hz, H-6),
701 (H, d, J=89 Hz, H-3, 5), 5.11 (IH, d, J=7.5 Hz, H-1"),
395 3H, s, 4-OCH,), 3.80 (3H, s, 8-OCH,), 3.71(1H, ddd,
J=118, 53, 19 Hz, H-6"a), 349 (1H, m, H-6"b), 341 (1H, m,
H-5"), 336 (2H, m, H2, 3'), 321 (1H, m, H-4"); BC-NMR
(125 MHz, DMSO-d,, § ppm): 8 1753 (C4), 159.5 (C4),
154.5 (C-7), 154.14 (C-2), 1505 (C-9), 137.3 (C-8), 1306 (C-
2, 6), 1244 (C-17, 1236 (C-3), 1208 (C-5), 1198 (C-10),
1145 (C-6), 1141 (C3', 5, 1009 (C-17), 77.7 (C-5"), 77.2
(C3"), 738 (C2"), 70.0 (C-4™, 61.7 (8-OCH;), 61.1 (C-6"),
55.6 (4-OCHj).
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Fig. 1. Anti-inflammatory effect of four fractions from the methanol extract of R pseudoacacia. *p <0.05, *
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