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Chemical constituents from Zhuang medicine Dalbergia benthami (1)

WETI Jian-hua, TAN Hong-sheng, LU Cheng-sheng, WANG Jin-xian, XU Jin, HUO Li-ni, LU Ru-mei
College of Pharmacy, Guangxi University of Chinese Medicine, Nanning 530001, China

Abstract: Objective To study the chemical constituents of Zhuang medicine Dalbergia benthami. Methods The compounds were
isolated and purified by silica gel, Sephadex LH-20 chromatography, HPLC and so on. The structures of the compounds were
identified on the basis of chemical and spectral methods. Results Fourteen compounds were isolated from the ethanol extract of
Dalbergia benthami and identified as 4'-hydroxy-6-hydroxymethyl-5,7-dimethoxy isoflavone (1), B-sitosterol (2), daucosterol (3),
stigmasterol (4), robustin acid (5), robustin (6), 4-hydroxy-3-(3'-hydroxy-4'-methoxyphyl)-5-methoxy-2",2"-dimethylpyrano
(5",6":6,7)coumarin (7), robustin methyl ether (8), methyl robustate (9), 4'-hydroxy-5,7-dimethoxy-6-(3-methyl-2-butenyl)-isoflavone
(10), formononetin (11), pseudobaptigenin (12), calycosin (13), and stigmasterol-3-O-B-D-glucopyranoside (14). Conclusion
Compound 1 is a new compound named dalbergibenthamone, and all compounds are isolated from this plant for the first time.

Key words: Dalbergia benthami Prain; coumarin; isoflavone; dalbergibenthamone; robustin acid; formononetin
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Table 1 'H-NMR and “C-NMR spectroscopic data for compound 1
3A Sy 6¢c (DEPT) A Sy 6¢c (DEPT)
2 8.23 (1H, s) 151.2 (d) i — 122.5 (s)
3 — 124.7 (s) 2.6’ 7.34 (2H, d, J=8.5 Hz) 130.3 (d)
4 — 173.8 (s) 35 6.79 (2H, d, J = 8.5 Hz) 114.9 (d)
5 — 158.7 (s) 4 — 157.1 (s)
6 — 121.3 (s) 1" 4.49 (2H, d,J=5.4 Hz) 51.4 (1)
7 — 162.2 (s) 5-OMe 3.77 (3H, 5) 62.8 (q)
8 6.94 (1H, s) 95.8 (d) 7-OMe 3.90 (3H, s) 56.3 (q)
9 — 158.4 (s) 4'-OH 9.52 (1H, s) —
10 — 112.1 (s) 1"-OH 4.70 (1H, t,J= 5.4 Hz) —

MU E ) 2l B4R HS T

EY 3. gt Ry (& LS, EI-MS
m/z: 413 [M+H]", 397,382,255,213, 145, 7> 1=
2} CyoHug0: "H-NMR (500 MHz, CDCLy) 8: 5.36 (1H,
br, H-6), 5.16 (1H, dd, J = 15.2, 8.9 Hz, H-22), 4.99
(1H, dd, J = 15.2, 8.9 Hz, H-23), 3.82 (1H, m, H-3),
1.01 3H, d, J = 6.8 Hz, H-21), 0.99 (3H, s, H-19),
0.87 (3H, d, J = 6.7 Hz, H-26), 0.78 (3H, d, J = 6.8
Hz, H-29), 0.64 (3H, s, H-18); "C-NMR (125 MHz,
CDCly) &: 37.3 (C-1), 31.7 (C-2), 71.8 (C-3), 39.7
(C-4), 140.8 (C-5), 121.7 (C-6), 28.9 (C-7), 31.9
(C-8), 50.2 (C-9), 37.0 (C-10), 21.1 (C-11), 39.7
(C-12), 42.3 (C-13), 56.9 (C-14), 24.4 (C-15), 28.3
(C-16), 56.0 (C-17), 12.1 (C-18), 19.4 (C-19), 40.5
(C-20), 21.2 (C-21), 138.3 (C-22), 129.3 (C-23), 51.3
(C-24), 31.9 (C-25), 21.1 (C-26), 19.0 (C-27), 25.4
(C-28), 12.2 (C-29). LJL%%%&%EEW}‘H&@”%
AR5, Bt 5 3 hE S

&Y 4: AOKA (EF'@;L EEAE MR
AL R, MR EE, 78 3 MOREIIEIT R
i REEARIR] H35 A ER T8 (O 5B, 55068
AN R, Mk o 4 % Y M,

a5 AmiHRg W (& 5D, EI-MS
miz: 380 [M]", 4T K CorHyOg: 'H-NMR (400

blﬁl:l

MHz, CDCls) 6: 1.48 (6H, s, 2"-CH; X 2), 3.82 (3H, s,
4-0OCHs), 3.98 (3H, s, 5-OCH3), 5.77 (1H, d, J = 10
Hz, H-3"), 6.50 (1H, d, J = 10.0 Hz, H-4"), 6.64 (1H,
s, H-8), 6.97 (2H, d, J = 8.7 Hz, H-3', 5"), 7.46 (2H, d,
J = 8.7 Hz, H-2', 6"), 9.97 (1H, s, 4-OH); "*C-NMR
(100 MHz, CDCl;) d: 160.1 (C-2), 101.7 (C-3), 162.6
(C-4), 153.7 (C-5), 124.2 (C-6), 157.6 (C-7), 110.6
(C-8), 152.1 (C-9), 103.8 (C-10), 123.2 (C-1'), 131.4
(C-2"), 113.5 (C-3"), 158.8 (C-4'), 113.5 (C-5) 131.4
(C-6), 77.5 (C-2"), 115.0 (C-3"), 131.7 (C-4"), 64.4
(5-OCHa), 55.2 (4'-OCHj3), 27.9 (2"-CH3). DAL
Ko 5 SCRRIROE D AR — B, M et A 5 K
£ ERTR .

& 6: AR (Z&H%E), EI-MS m/z:
394 [M]', 379 [M—CHs]", 351 [M—CH;—COJ", 233
[M—163]". 4> 74 CyH 507: 'H-NMR (500 MHz,
CDCl;) &: 1.48 (6H, s, 2", 2-CHj), 3.98 (3H, s,
5-OCHs), 5.75 (1H, d, J = 10.0 Hz, H-7), 5.98 (2H, s,
-OCH,0-), 6.50 (1H, d, J = 10.0 Hz, H-6), 6.65 (1H, s,
H-10), 6.97 2H, m, H-2', 6"), 9.97 (1H, s, 4-OH):
BC-NMR (125 MHz, CDCly) d: 161.2 (C-2), 101.8
(C-3), 162.7 (C-4), 153.8 (C-5), 110.6 (C-6), 157.2
(C-7), 101.2 (C-8), 154.8 (C-9), 105.2 (C-10), 124.7
(C-1"), 108.2 (C-2'), 145.7 (C-3"), 147.5 (C-4"), 109.8
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(C-5"), 124.3 (C-6"), 77.5 (C-2"), 131.8 (C-3"), 115.4
(C-4"), 101.0 (-OCH,0-), 64.4 (5-OCHs), 27.9
(2"-CHs)o PA_E s Hs 5 Soikaps Ve A 5, %
WA 6 4 robustin.

tEW 7 AR (ZEFED. EI-MS m/z:
396 [M]", 381 [M—CH;]", 233 [M—163]", > TN
C2Hy007: "H-NMR (500 MHz, CDCl3) 8: 1.49 (6H, s,
2", 2-CH3), 3.84 (3H, s, 4'-OCH;), 3.99 (3H, s,
5-OCHj), 5.71 (1H, s, 3'-OH), 5.80 (1H, d, J = 10.0
Hz, H-3"), 6.53 (1H, d, J = 10.0 Hz, H-4"), 6.64 (1H,
s, H-8), 6.97 (1H, d, J= 8.0 Hz, H-2'), 6.96 (1H, d, J =
8.0 Hz, H-5"), 6.98 (1H, dd, J = 8.0, 2.0 Hz, H-6),
9.93 (1H, s, 4-OH); "“C-NMR (125 MHz, CDCl;) 6:
160.1 (C-2), 103.7 (C-3), 162.6 (C-4), 153.8 (C-5),
111.1 (C-6), 157.1 (C-7), 101.7 (C-8), 153.8 (C-9),
101.7 (C-10), 124.3 (C-1"), 115.9 (C-2'), 145.0 (C-3"),
146.2 (C-4"), 110.6 (C-5"), 123.1 (C-6"), 77.5 (C-2"),
115.0 (C-2"), 131.7 (C-2"), 55.3 (4'-OCH;), 64.4
(5-OCH3), 27.9 (2"-CH3) L L3l 5 Sk
FEA—3, BEWEY) 7 4 4-hydroxy-3-(3"-hydroxy-
4'-methoxyphyl)-5-methoxy-2",2"-dimethylpyrano
(5",6": 6,7) coumarin,

a8 AR (ZEFEHD, EI-MS m/z:
408 [M]", 393 [M—CH;]", 365 [M—CH;—CO]", %
308 Cy3Ha007: 'H-NMR (500 MHz, CDCL3) 8: 1.47
(6H, s, 2", 2-CH3), 3.60 (3H, s, 4-OCHj3), 3.81 (3H, s,
5-OCHs), 5.45 (1H, d, J = 7.6 Hz, H-3"), 5.98 (2H, s,
-OCH,0-), 6.68 (1H, dd, J = 7.6, 0.7 Hz, H-4"), 6.63
(1H, d, J=0.7 Hz, H-8); *C-NMR (125 MHz, CDCls)
5:163.0 (C-2), 115.2 (C-3), 164.7 (C-4), 152.9 (C-5),
112.9 (C-6), 157.2 (C-7), 101.2 (C-8), 154.8 (C-9),
105.2 (C-10), 125.2 (C-1"), 108.2 (C-2'), 147.4 (C-3"),
147.5 (C-4"), 108.2 (C-5'), 124.5 (C-6"), 77.5 (C-2"),
130.6 (C-3"), 115.9 (C-4"), 101.0 (-OCH,0-), 61.4
(4-OCHs3), 63.4 (5-OCH3), 27.9 (2"-CHs). LA_Lji
Mol 55 v EP e A 8L SRt 8 ok
R R 2% T

&Y 9: AKHA (Z&FLE), ELMS m/z:
394 [M]", 379 [M—Me]", 366 [M—CO]", 351 [M—
CO—Me]", 135 [M—CO—Me—216]", 2+ TR N
Ca3H206: "H-NMR (500 MHz, CDCl5) d: 1.47 (6H, s,
2", 2-CHs3), 3.56 (3H, s, 4-OCH;), 3.82 (3H, s,
5-OCHs), 3.84 (3H, s, 4-OCHs), 5.72 (1H, d, J = 10.0

Hz, H-3"), 6.65 (1H, dd, J = 10.0, 0.7 Hz, H-4"), 6.61
(1H, d, J=0.7 Hz, H-8), 6.97 (2H, d, J = 8.7 Hz, H-3,
5", 7.41 (2H, d, J = 8.9 Hz, H-2', 6'); "*C-NMR (125
MHz, CDClLy) 6: 163.1 (C-2), 1052 (C-3), 164.4
(C-4), 152.8 (C-5), 112.8 (C-6), 159.2 (C-7), 101.0
(C-8), 154.8 (C-9), 112.7 (C-10), 124.0 (C-1"), 131.8
(C-2'), 113.7 (C-3"), 157.0 (C-4"), 113.7 (C-5"), 131.8
(C-6'), 77.5 (C-2"), 115.9 (C-3"), 130.6 (C-4"), 55.2
(4-OCHj), 61.3 (4-OCHj), 63.3 (5-OCHs), 27.9
(2"-CHs)o VALl Bt 5 Sc ki Ok A — 3,
SE A 9 Shy KAh TRER 1 G

AW 10: AEEHIRE S (AERD, EI-MS m/z:
366 [M]", 4> TN C»Hy0s: 'H-NMR (400 MHz,
CDCLy) §: 7.75 (1H, s, H-2), 6.60 (1H, s, H-8), 7.28
(1H, d, J = 8.0 Hz, H-2", 6'), 6.81 (1H, d, J = 8.0 Hz,
H-3', 5), 3.41 (2H, d, J = 6.7 Hz, H-7"), 5.09 (1H, t,
J = 6.4 Hz, H-8'), 3.76 (3H, s, 5-OCH3), 3.85 (3H, s,
7-OCH3), 1.59 (3H, s, H-10"), 1.71 (3H, s, H-11");
BC-NMR (100 MHz, CDCl3) d: 150.6 (C-2), 125.8
(C-3), 175.6 (C-4), 157.8 (C-5), 122.3 (C-6), 162.2
(C-7), 95.1 (C-8), 157.8 (C-9), 112.7 (C-10), 123.0
(C-1"), 130.3 (C-2', 6"), 115.2 (C-3', 5"), 155.6 (C-4"),
223 (C-7"), 122.3 (C-8"), 131.7 (C-9"), 25.6 (C-10),
17.7 (C-11"), 62.1 (5-OCHs), 55.9 (7-OCHz). LA by
TR 5 SCkRE A 5, et A 10 K
QPR HE-5, 7 A I 6-(3- FR 2= T ML) - S S I

& 11: AGER (=& F 5, ESI-MS m/z:
269 [M+H]", 4T 4 CiHp0s: 'H-NMR (600
MHz, DMSO-dg) 6: 10.81 (1H, s, 7-OH), 8.34 (1H, s,
H-2), 7.97 (1H, d, J = 8.8 Hz, H-5), 6.94 (1H, dd, J =
2.2, 8.8 Hz, H-6), 7.51 (2H, dd, J = 2.0, 6.7 Hz, H-2',
6), 6.99 (2H, dd, J = 2.0, 6.7 Hz, H-3', 5'), 6.86 (1H,
d, J=2.2 Hz, H-8) 3.76 (3H, s, 4-OCH3); "*C-NMR
(150 MHz, DMSO-dg) &: 153.4 (C-2), 123.1 (C-3),
174.6 (C-4), 127.3 (C-5), 115.6 (C-6), 162.6 (C-7),
102.1 (C-8), 157.4 (C-9), 116.6 (C-10), 124.2 (C-1),
130.0 (C-2, 6'), 113.5 (C-3', 5), 159.0 (C-4"), 55.1
(4-OCH3). LA I i H5edis 5 Sk i 5 A —5,
BENEY) 1L HTERRIE T E

Ew 12 AEERRES & (&L, ESI-MS
miz: 283 [M]", 4+ FRh CigH100s: 'H-NMR (600
MHz, CDCls) §: 10.87 (1H, brs, 7-OH), 8.36 (1H, s,
H-2), 7.99 (1H, d, J = 9.0 Hz, H-5), 5.96 (2H, s,
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-OCH,0-); "“C-NMR (150 MHz, CDCl3) 6: 153.4
(C-2), 123.4 (C-3), 174.5 (C-4), 125.7 (C-5), 115.2
(C-6), 162.6 (C-7), 102.1 (C-8), 157.4 (C-9), 116.7
(C-10), 125.7 (C-1'), 109.3 (C-2), 147.0 (C-3', 4"),
108.1 (C-5"), 122.4 (C-6'), 101.0 (-OCH,0-). LA bk
TRl 5 SRR E A 8, et A 12 N
Pt oG .

AW 13: R OEREE S (P, ESI-MS
miz: 283 [M—H], 269 [M—CHs] ; 'H-NMR (600
MHz, DMSO-dg) 6: 8.18 (1H, s, H-2), 8.02 (1H, d, J =
8.7 Hz, H-5), 7.09 (2H, d, J = 1.3 Hz, H-2"), 6.96 (1H,
dd, J = 8.7, 1.6 Hz, H-6), 6.94 (1H, dd, J = 7.4, 1.3
Hz, H-6'), 6.92 (2H, d, J = 7.4 Hz, H-5"), 6.85 (1H, d,
J = 1.6 Hz, H-8), 3.88 (3H, s, 4-OCH3); "“C-NMR
(150 MHz, DMSO-ds) J: 154.8 (C-2), 125.8 (C-3),
177.5 (C-4), 128.5 (C-5), 117.3 (C-6), 164.6 (C-7),
103.2 (C-8), 159.7 (C-9), 118.2 (C-10), 125.8 (C-1"),
116.4 (C-2), 146.3 (C-3"), 147.4 (C-4), 112.5 (C-5"),
121.6 (C-6'), 56.3 (4'-OCHs). LA ¥ 5 kg
FAR—H, Bt 5w 13 BT

& 14: ARG AR, EI-MS m/z:
591 [M]", 43 734 CasHsgOg: "H-NMR (400 MHz,
CDCly) d: 5.34 (1H, m, H-6), 5.07 (1H, d, J = 7.5 Hz,
Glu-H-1), 4.58 (1H, dd, J = 12.0, 9.5 Hz, H-22), 4.42
(1H, dd, J=12.0, 6.8 Hz, H-23); C-NMR (100 MHz,
CDCly) &: 37.3 (C-1), 30.3 (C-2), 78.2 (C-3) 39.4
(C-4), 141.0 (C-5), 121.9 (C-6), 32.2 (C-7), 32.1
(C-8), 50.4 (C-9), 37.0 (C-10), 21.3 (C-11), 40.0
(C-12), 42.6 (C-13), 56.9 (C-14), 24.6 (C-15), 28.6
(C-16), 56.3 (C-17), 12.2 (C-18), 12.0 (C-19), 40.8
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