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Chemical constituents of isoflavonoids from Dalbergia cochinchinensis
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Key Laboratory of Modern Preparation of TCM, Ministry of Education, Jiangxi University of Traditional Chinese Medicine,
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Abstract: Objective To investigate the isoflavonoids from Dalbergia cochinchinensis. Methods To isolate and purify the
compounds by various column chromatographic methods. Spectral analysis was used to identify the structures. Results Fourteen
isoflavonoids were isolated and identified as sativanone (1), 7-hydroxy-2',4'-dimethoxyisoflavan (2), 4,7,2-trihydroxy-4'-
methoxyisoflavanol (3), 5,7-dihydroxy-2',3',4-trimethoxyisoflavanone (4), formononetin (5), 2'-hydroxyformonetin (6), 2',5,7-
trihydroxy-4'-methoxyisoflavone (7), genistein (8), 3'-O-methylviolanone (9), 3-hydroxyvestitone (10), biochanin A (11),
homoferreirin (12), medicarpin (13), and isodarparvinol B (14), respectively. Conclusion Compounds 3, 4, and 12 are isolated from
the plants of Dalbergia Linn. f. for the first time, and compounds 1—2, 6—11, and 13—14 are isolated from this plant for the first time.
Key words: Dalbergia cochinchinensis Pierre; isoflavonoids; 4,7,2'-trihydroxy-4'-methoxyisoflavanol; 5,7-dihydroxy-2’,3',4'-trimethoxy-

isoflavanone; homoferreirin

HETEHE Dalbergia cochinchinensis Pierre, 1# FR AT TR, B4 3] 14 A 57 2l 288 A
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3-hydroxyvestitone (10). JEHE T 2F3 A (biochanin
A, 1D, R E % (homoferreirin, 12). FEili%
fH% (medicarpin, 13). isodarparvinol B (14),
o, ED) 3. 4 12 N E IR 15 2,
&Y 1~2. 6~11. 13~14 Jy &5 IR MAZAEY) 70 5
(CEIP
1 {XES5HH

Bruker AVANCE III HD 600 MHz #% i3 LHc ik
WAL Anglient 1260 Y S8 AH (14 Agilent
1000 Series LC-MSD-Trap-SL %! ESI-MS JFii 1%
LC3000 21 il 4 i R AH (4154 ;. Luna 10 pm Cg
(250 mmX21.2 mm, 10 pm) Z SR A (7
MAED T IR AR A A AEEERER (100~
200, 200~300 H)> K2 A RER I GFasq (&
HEEAL L) )5 Sephadex LH-20 (GE Healthcare 24
A]D; D-101 ZURFLIR BB ORI T R A
Ay HARHI A o 4l

AT BT T AR I, VLV s 2 KA
XI5 A B 5 0T O R R R ) A Bk R
Dalbergia cochinchinensis Pierre .04, FLUEFRA
(20130647 T VLI v = 24 K 2 BAR A 24 100 2 7 5
S E AR A
2 REESE

CHE RO 20 kg, A, H 1R 70%4
P AR R B 3 K, RER 2 he G IFEREUHK, HBUE
WHITFRNEE 5.4 kg, HURE 4.2 kg I/KiR&, K
KA MERE. &5 BRI CHE LA ROE TR, 13
FIA7 WA AR AT 381.2 g+ ST A HLERAT. 902.6 g-
BEWS B2 BOAT 1 3977 g M E T EEZEHLHS AT
462.7 g o ATMIBFASIUISHE SRS SN, A k-
BEPR C06 (50 0 1—1 1 1) BAFEEVEME, 93] 9 N
Frp. 1~9. Frp. 6 (13.1 g) &kl iS5, A
THEE-TEE (20 1 1—1 1 1) BEREUEMAER] 8 N
Frp. 6A~6H. Frp. 6H (2.2 g) Z&REIRAORE) 5,
FOME- AR (10 2) SRR EML S 2
(13.7 mg); Frp. 7 (6.0 g) &M ANESH, A
- AR (20 110 2) BREVEBRAGS 10 4
W4y Frp. TA~7J, Frp. 71 (201.3 mg) £ Sephadex
LH-20 (=& HFHe-HEe) 2itb 33549 3 (139.8
mg); Frp. 8 (1.4 g) ZRERA(RE 2, A1 iHk-
P (8 1 1) AFREYEATH] 4 M Frp. 8A~8D.
Frp. 8C (617.5 mg) £ Sephadex LH-20 ( 4 Fi5¢-
) 4ifb 32k 591 (5437 mg); AR

SR T 25, A hBE-E R L0 (50 1 10 ¢
100) BhFEVENE, 193] 9 ML) Fre. 1~9. Fre. 5(11.2
g) SMERITE ISRy, P he-HEE (100 @ 1—~
25 1) VRN, 733 9 MRS Fre. SA~51. Fre.
5F (303.5 mg) £ Sephadex LH-20 ( 5 HJ5¢-H )
itk 525 4 (89.7 mg). 5 (27.1 mg)+ 6 (97.6
mg). Fre. 7 (302 g) &R AN, &7
Bi-FE (200 0 1—1 1) BREEVENL, 93] 7 AR
Frc. 7A~7G. Frc. 7F (1.1 g) £ Sephadex LH-20 (
AR PE-H D 2aifefF 254 7 (81.8 mg). 8 (5.4
mg). 9 (26.7mg). 10 (9.3 mg). KR LBEAH)
NI A% 3 25, — U be- g (100 © 1—~1 1 1)
BREEDEME, 752 11 AN Fre. 1~11. Fre. 8 (2.1 g)
2 Sephadex LH-20 AEtAiiib4T 703, %l H k-
B (10 D Ve, 195 6 ML) Fre. 8A~8F . Fre. 8D
(517 mg) ZHH4% HPLC, LAHEE-/K (70 @ 30D
HFEIAH, BFEMEE 11 (10.9 mg). 12 (19.2 mg).
13 (34.0 mg). 1E T FEAHUZ KU AT (i 43
B, OEE-K (0011100 BREEVEME, 193] 9 M
4y Frb. 1~9, Frb. 3 (10.2 g) £ Sephadex LH-20 #¥
AT 5, AU R-HEE (10D Y, 7532
5 M4 Frb. 3A~3E. Frb. 3C (116 mg) £ ODS
SRR, FHEE-K (50 0 50) SRR, 55014k
A1) 14 (3.5mg).
3 Mm% E

wEW 1 BBELEEER K, 2 FAN
C17H1¢0s. ESI-MS m/z: 299 [M—H] . 'H-NMR (400
MHz, CD;0D) ¢: 7.75 (1H, d, J = 8.7 Hz, H-5), 6.99
(1H, d, J = 8.4 Hz, H-6'), 6.55 (1H, d, J = 2.4 Hz,
H-8), 6.50 (1H, dd, J = 8.6, 2.3 Hz, H-6), 6.46 (1H,
dd, J = 8.4, 2.4 Hz, H-5'), 6.32 (1H, d, J = 2.3 Hz,
H-3'), 4.53 (1H, dd, J = 11.5, 10.9 Hz, H-3), 4.40 (1H,
dd, J=10.9, 5.5 Hz, H-20), 4.15 (1H, dd, J =11.5, 5.5
Hz, H-2), 3.77 (3H, s, 2’-OCHj), 3.75 (3H, s,
4-OCHs3); “C-NMR (100 MHz, CD;0OD) &: 192.3
(C-4), 163.9 (C-7), 162.7 (C-9), 160.5 (C-4'), 158.4
(C-2), 130.7 (C-5), 129.9 (C-6'), 115.8 (C-1'), 115.9
(C-10), 110.4 (C-3"), 104.6 (C-5"), 103.1 (C-6), 99.1
(C-8), 71.1 (C-2), 55.5 (4-OCH3), 55.4 (2-OCH3),
47.4 (C-3)o VL %l 5 ok —2, et
GV 1R

thEw 2. AL ERER KR, TR
C7H,504. ESI-MS m/z: 285 [M—H] . 'H-NMR (400
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MHz, CDCl;) 6: 7.02 (1H, d, J = 8.3 Hz, H-6'), 6.94
(1H, d, J = 8.2 Hz, H-5), 6.49 (1H, d, J = 2.0 Hz,
H-3'), 6.47 (1H, d, J = 8.3, 2.0 Hz, H-5), 6.39 (1H, dd,
J = 8.0, 2.5 Hz, H-6), 6.36 (1H, d, J = 2.4 Hz, H-8),
4.98 (1H, brs, 7-OH), 4.29 (1H, ddd, J = 10.3, 3.2, 2.0
Hz, H-2a), 4.00 (1H, t, J = 10.1 Hz, H-2p), 3.81 (3H,
s, 2’-OCHs), 3.79 (3H, s, 4-OCHj), 3.56 (1H, dt, J =
9.8, 4.3 Hz, H-3), 2.96 (1H, dd, J = 15.6, 10.7 Hz,
H-40), 2.85 (1H, dd, J = 15.8, 5.0 Hz, H-4p) ;
BC-NMR (100 MHz, CDCl3) 6: 159.6 (C-4'), 158.2
(C-2"), 155.2 (C-7), 154.8 (C-9), 130.4 (C-5), 127.5
(C-6"), 121.8 (C-1"), 114.8 (C-10), 107.8 (C-6), 104.1
(C-5"), 103.2 (C-8), 98.7 (C-3'), 70.1 (C-2), 55.4
(4-OCHj3), 55.3 (2'-OCHs), 31.5 (C-3), 30.3 (C-4). LA
S Sk E S, etk s 2 o T-
FEIL-2r 4 T A IR R

WEY) 3: A TEETEM A, 7128 CigHi60s0
ESI-MS m/z: 287 [M—H] . 'H-NMR (400 MHz,
DMSO-dg) 6: 9.62 (1H, s, 2'-OH), 7.24 (1H, d, J = 8.4
Hz, H-5), 7.21 (1H, d, J = 8.1 Hz, H-6'), 6.46 (1H, dd,
J = 8.4, 23 Hz, H-6), 6.42 (1H, dd, J = 8.1, 2.2 Hz,
H-5'), 6.40 (1H, d, J = 2.1 Hz, H-3"), 6.25 (1H, d, J =
2.3 Hz, H-8), 5.52 (1H, d, J = 6.8 Hz, H-4), 4.23 (1H,
dd, J = 16.0, 10.0 Hz, H-2B), 3.67 (3H, s, 4'-OCHs3),
3.59 (1H, m, H-20), 3.57 (1H, m, H-3); >C-NMR (100
MHz, DMSO-d) &: 160.9 (C-4"), 160.7 (C-2'), 159.1
(C-7), 156.7 (C-9), 132.5 (C-5), 125.6 (C-6"), 119.8
(C-1"), 111.7 (C-10), 110.1 (C-6), 106.4 (C-5"), 103.3
(C-8), 96.8 (C-3"), 78.5 (C-4), 66.3 (C-2), 55.7
(4-OCH3), 39.3 (C-3). LA 1% 15 Sk — 5",
WS 3 4,7,2- =4 AR R

twHEY 4. EOFWMmRY, >R
C1sH507. ESI-MS m/z: 345 [M—H] . 'H-NMR (400
MHz, CDCls) 6: 12.21 (1H, s, 5-OH), 6.82 (1H, d, J =
8.5 Hz, H-6'), 6.65 (1H, d, J = 8.6 Hz, H-5"), 5.96 (1H,
s, H-6), 5.91 (1H, s, H-8), 4.52 (1H, t, J = 11.3 Hz,
H-3), 4.41 (1H, dd, J = 11.0, 5.6 Hz, H-2a), 4.24 (1H,
dd, J = 11.5, 5.6 Hz, H-2B), 3.86 (3H, s, 4-OCHs),
3.85 (3H, s, 3'-OCHs), 3.83 (1H, s, 2-OCHs):
BC-NMR (100 MHz, CDCl;) 8: 197.6 (C-4), 164.4
(C-5), 70.6 (C-2), 47.2 (C-3), 96.7 (C-6), 165.5 (C-7),
163.5 (C-9), 153.7 (C-4'), 151.9 (C-2"), 142.0 (C-3"),
124.7 (C-6'), 120.4 (C-1"), 107.5 (C-5"), 103.0 (C-10),

954 (C-8), 60.9 (3'-OCHj), 60.7 (2-OCHs), 56.0

(4-OCHs). DA EXcdf 5 scpkapas— 3, #e e

G4 K 5,7- R 3 A= Eﬁ%&%_a#éﬁ%@lﬂo
e 5 E@%%ﬁé*ﬁﬂi + AN

C1gH12040 ESI-MS m/z: 267 [M—H] - 'H-NMR (400

MHz, DMSO-dq) J: 10.81 (1H, s, 7-OH), 8.34 (1H, s,
H-2), 7.97 (1H, d, J = 8.8 Hz, H-5), 7.51 (2H, d, J =
8.6 Hz, H-2", 6), 6.99 (2H, d, J = 8.8 Hz, H-3', 5'),
6.94 (1H, dd, J = 8.8, 2.3 Hz, H-6), 6.87 (1H, d, J =
2.2 Hz, H-8), 3.76 (3H, s, 4-OCH3); "*C-NMR (100
MHz, DMSO-de) J: 175.0 (C-4), 162.8 (C-7), 159.4
(C-4", 157.9 (C-9), 153.6 (C-2), 130.5 (C-2', 6"),
127.7 (C-5), 124.7 (C-1'), 123.6 (C-3), 117.0 (C-10),

115.6 (C-6), 1140 (C-3.5"), 102.6 (C 8), 55.6
(4-OCH3). LA ¥t 53cikais — =", Soefe s
15 e R .

WEY 6: WM A, 757N

C16H 1,050 ESI-MS m/z: 283 [M—H] . 'H-NMR (400
MHz, DMSO-d) 6: 8.16 (1H, s, H-2), 7.92 (1H, d, J =
8.7 Hz, H-5), 7.08 (1H, d, J = 8.3 Hz, H-6"), 6.92 (1H,
dd, J = 8.7, 2.3 Hz, H-6), 6.85 (1H, d, J = 2.2 Hz,
H-3'), 6.45 (1H, d, J = 2.5 Hz, H-8), 6.42 (1H, dd, J =
8.3, 2.5 Hz, H-5'), 3.70 (3H, s, 4-OCH3); "*C-NMR
(100 MHz, DMSO-de) d: 175.5 (C-4), 162.8 (C-7),
160.6 (C-4"), 157.9 (C-9), 154.9(C-2), 154.9 (C-2'),
132.6 (C-6"), 127.7 (C-5), 121.9 (C-3), 117.0 (C-10),
115.5 (C-6), 112.2 (C-1"), 105.0 (C-5"), 102.5 (C-8),
101.9 (C-3"), 55.4 (4'-OCH3). LA %5 CkikiE
— S A 6 2RI
wEY 1: *‘fﬁéﬁ’é?ﬁ%%%‘ﬂi ¥k
C16H1206. ESI-MS m/z: 299 [M—H] . 'H-NMR (400
MHz, DMSO-d) 6: 12.95 (1H, s, 5-OH), 10.86 (1H, s,
2'-OH), 9.50 (1H, s, 7-OH), 8.16 (1H, s, H-2), 7.10
(1H, d, J = 8.2 Hz, H-6'), 6.47 (1H, d, J = 2.4 Hz,
H-3'), 6.44 (1H, dd, J =8.4, 2.4 Hz, H-5"), 6.40 (1H, d,
J =2.0 Hz, H-8), 6.23 (1H, d, J = 2.0 Hz, H-6), 3.70
(3H, s, 4-OCH;): ">C-NMR (100 MHz, DMSO-dj) 6:
180.6 (C-4), 162.3 (C-7), 162.0 (C-5), 160.8 (C-4"),
158.1 (C-9), 156.8 (C-2"), 155.8 (C-2), 132.7 (C-6"),
120.6 (C-3), 110.7 (C-1"), 104.9 (C-5'), 101.8 (C-10),
101.7 (C-3"), 99.2 (C-6), 94.1 (C- 8) 55.5 (4-OCHs).
L E St 5 somkapos — 5, st A 1 N
2’,5,7-5?%%-4'-%3%&%%&5%
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EW 8: AL EEMAR, 772 CisHigOs.
ESI-MS m/z: 269 [M—H] . 'H-NMR (400 MHz,
CD;0D) 6: 8.03 (1H, s, H-2), 7.35 (2H, d, J =7.9 Hz,
H-2', 6'), 6.83 (2H, d, J = 8.4 Hz, H-3', 5"), 6.33 (1H,
d, J = 2.0 Hz, H-8), 6.21 (1H, d, J = 2.1 Hz, H-6);
BC-NMR (100 MHz, CD;0D) &: 182.2 (C-4), 166.1
(C-7), 163.8 (C-5), 159.7 (C-4'), 158.8 (C-9), 154.8
(C-2), 131.4 (C-2/, 6), 124.7 (C-3), 123.3 (C-1"),
116.2 (C-3', 5'), 1062 (C-10), 100.2 (C-6), 94.8
(C-8), VLKt 5 Sk — 5%, e tham
8 A YR AT .

WED9: wtaTCE kR, 714 CisHigOgo
ESI-MS m/z: 329 [M—H] . 'H-NMR (400 MHz,
CDCl3) 8: 9.52 (1H, s, 7-OH), 7.88 (1H, d, J = 8.7 Hz,
H-5), 6.81 (1H, d, J = 8.5 Hz, H-6'), 6.63 (1H, d, J =
8.6 Hz, H-5"), 6.51 (1H, dd, J = 8.7, 2.3 Hz, H-6), 6.40
(1H, d, J = 2.3 Hz, H-8), 4.57 (1H, t, J = 11.8, 11.1
Hz, H-3), 4.46 (1H, dd, J = 11.0, 5.6 Hz, H-2a), 4.18
(1H, dd, J = 11.9, 5.5 Hz, H-2B), 3.85 (3H, s,
4-OCH;), 3.84 (3H, s, 3-OCH;), 3.83 (3H, s,
2-OCH3); "“C-NMR (100 MHz, CDCls) d: 192.2
(C-4), 163.9 (C-7), 162.9 (C-9), 153.6 (C-4"), 152.0
(C-2"), 142.2 (C-3"), 129.9 (C-5), 124.5 (C-1"), 121.2
(C-6"), 115.3 (C-10), 110.6 (C-6), 107.3 (C-5"), 103.1
(C-8), 71.3 (C-2), 60.8 (2'-OCH3), 60.7 (4'-OCHs),
56.0 (3'-OCHs), 48.1 (C-3). LA % 5 ScikdkiE—
Y, % E S 9 S 3-0- methylviolanone.

twaw 10: A LeEBm A, 57N
C16H140¢. ESI-MS m/z: 301 [M—H] - 'H-NMR (400
MHz, CD;0D) 6: 7.86 (1H, d, J = 8.7 Hz, H-5), 7.45
(1H, d, J = 8.6 Hz, H-6'), 6.60 (1H, dd, J = 8.7, 2.3
Hz, H-6), 6.52 (1H, dd, J = 8.6, 2.5 Hz, H-5), 6.44
(1H, d, J = 2.5 Hz, H-8), 6.41 (1H, d, J = 2.3 Hz,
H-3"), 4.96 (1H, d, J = 11.8 Hz, H-2a), 4.25 (1H, d,
J = 11.8 Hz, H-2B), 3.82 (3H, s, OCH;); "*C-NMR
(100 MHz, CD;0D) 8: 190.6 (C-4), 165.0 (C-9), 163.4
(C-7), 161.0 (C-4"), 155.4 (C-2"), 129.5 (C-5), 127.8
(C-6'), 117.2 (C-1"), 112.4 (C-10), 110.6 (C-6), 104.2
(C-5), 102.1 (C-8), 101.5 (C-3'), 74.1 (C-3), 73.6
(C-2), 54.2 (4-OCH3). LL_EX¥ds 5 Scikgias —a5>,
W B A 10 24 3-hydroxyvestitone

e 1. AL E MK, 47N
C16H1205. ESI-MS m/z: 283 [M—H] . 'H-NMR (400

MHz, DMSO-dg) 6: 12.90 (1H, s, 5-OH), 10.91 (1H,
brs, 7-OH), 8.34 (1H, s, H-2), 7.49 (2H, d, J = 8.8 Hz,
H-2', 6'), 7.00 (2H, d, J = 8.8 Hz, H-3', 5'), 6.39 (1H,
d, J=2.1 Hz, H-8), 6.23 (1H, d, J = 2.1 Hz, H-6), 3.78
(3H, s, OCH3); “C-NMR (100 MHz, DMSO-d;) &:
180.1 (C-4), 164.4 (C-7), 162.0 (C-5), 159.2 (C-4"),
157.6 (C-9), 154.3 (C-2), 130.2 (C-2', 6'), 122.9 (C-3),
123.0 (C-1'), 113.7 (C-3’, 5%, 104.5 (C-10), 99.1
(C-6), 93.8 (C-8), 55.2 (-OCH3). LA _E¥¥iE 5 SRR
8P, RS 11 G EYE R A

wEW 12: A EEBEA, TR
C17H,60¢. ESI-MS m/z: 315 [M—H] . 'H-NMR (400
MHz, CD;OD) &: 6.98 (1H, d, J = 8.4 Hz, H-6'), 6.54
(1H, d, J = 2.4 Hz, H-3'), 6.46 (1H, dd, J = 8.4, 2.4
Hz, H-5'), 5.89 (1H, d, J = 2.2 Hz, H-8), 5.86 (1H, d,
J =22 Hz, H-6), 446 (1H, t, J = 11.0 Hz, H-3), 4.33
(1H, dd, J = 10.9, 5.5 Hz, H-2p), 4.20 (1H, dd, J =
11.1, 5.5 Hz, H-20), 3.76 (3H, s, OCH3), 3.74 (3H, s,
OCHj3); “C-NMR (100 MHz, CD;0D) 6: 197.5 (C-4),
166.7 (C-7), 164.4 (C-9), 163.7 (C-5), 160.9 (C-4),
158.4 (C-2'), 130.7 (C-6"), 115.3 (C-1"), 104.6 (C-5),
102.3 (C-10), 98.5 (C-3"), 95.7 (C-6), 94.6 (C-8), 70.0
(C-2), 54.6 (2'-OCHs), 54.4 (4-OCHj), 46.8 (C-3). LA
¥t ScmkaE 8P, e A 12 h)E
LWL

WA 13: BB R, 510U CisH 030
ESI-MS m/z: 253 [M—H] . 'H-NMR (400 MHz,
CD;0D) d: 7.26 (1H, d, J = 8.4 Hz, H-1), 7.12 (1H, d,
J =182 Hz, H-7), 6.48 (1H, dd, J = 8.4, 2.4 Hz, H-2),
6.41 (1H, dd, J = 8.2, 2.3 Hz, H-8), 6.35 (1H, d, J =
2.3 Hz, H-4), 6.30 (1H, d, J = 2.4 Hz, H-10), 5.41 (1H,
d, J = 6.4 Hz, H-11a), 4.17 (1H, dd, J = 9.8, 3.7 Hz,
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