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A new isoflavone compound isolated from Dalbergia pinnata
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Abstract: Objective To investigate the chemical composition of the rhizome of Dalbergia pinnata. Methods Separation and
purification were performed using silica gel, RP-Cis, MCI, Sephadex LH-20 column chromatography, semi-preparative high-
performance liquid chromatography and recrystallization; compound structures were identified based on spectroscopic techniques,
including NMR spectroscopy; and the anti-complement activity of selected isolated monomeric compounds was screened using an in
vitro erythrocyte hemolysis assay. Results Fifteen compounds were isolated and identified from the ethyl acetate fraction of D.
pinnata, including 5,7,4"-trihydroxy-6,2',5'"-trimethoxyisoflavone (1), 7,3'-dihydroxy-8,4’-dimethoxyisoflavone (2), (—)-vestitol (3), 3-
O-acetyloleanolic acid (4), (—)-hydroxymedioresinol (5), (—)-episyringaresinol (6), (—)-liquiritigenin (7), butein (8), (—)- isolariciresinol
(9), (+)-lyoniresinol (10), (2R)-3-(3',4'-dimethoxyphenyl)-1,2-propanediol (11), (2R)-3-(3',4’,5'-trimethoxyphenyl)-1,2-propanediol
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(12), 3,3',4,4'-tetrahydroxybiphenyl (13), vanillicvanillyric acid (14), cinnamtannin B1 (15). In vitro anti-complement activity assays

demonstrated that compounds 1, 3, 7 and 8 exhibited distinct in vitro complement inhibitory activities, with their half-maximal
hemolysis-inhibitory concentrations (CHso) measuring (1.21 +0.07), (0.57 £ 0.03), (0.12 £ 0.13) and (0.17 + 0.04) mg/mL respectively.

Conclusion Compound 1 is a new compound, designated as dalbergiaisoflavone A, obtained from D. pinnata; compounds 2—6 and

8—15 were obtained from this species for the first time, and compound 7 exhibits significant in vitro anti-complement activity.

Key words: Dalbergia pinnata (Lour.) Prain; dalbergiaisoflavone A; 3’,7-dihydroxy-8,4’'-dimethoxyisoflavone; (—)-liquiritigenin;

(—)-isolariciresinol; anti-complement activity
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Table 1 'H-NMR and B3C-NMR data of compound 1 (500/125 MHz, DMSO-ds)

{Z3DA Jc OH [i3bs oc OH
2 155.4 (d) 8.17 (1H, 5) 1 109.2 (s)
3 119.8 (s) 2! 152.1 (s)
4 180.5 (s) 3 100.8 (d) 6.58 (1H, d, J=0.9 Hz)
5 153.1 (s) 4 147.9 ()
6 131.4 (s) 5’ 141.1 (s)
7 157.5 (s) 6’ 116.6 (d) 6.85 (1H, d, J=0.9 Hz)
8 93.9 (d) 6.49 (1H,d, J=1.0Hz) | 6-OCHs 60.0 (q) 3.73 (3H, s)
9 152.8 () 2'-OCHs 56.7 (q) 3.63 (3H, s)
10 1047 () 5'-OCHs 56.0 () 3.71(3H, s)

&Y 2. BEERRE & (E4)D, ESI-MS mi/z:
313 [M—H], TN Ci7Hi1406. "H-NMR (500
MHz, DMSO-ds) 6: 8.35 (1H, s, H-2), 7.70 (1H, d, J =
8.9 Hz, H-5), 7.04 (1H, d, J = 1.9 Hz, H-2"), 6.99 (1H,
d, J= 8.8 Hz, H-6), 6.97~6.92 (2H, m, H-5',6"), 3.86
(3H, s, 8-OCH3), 3.79 (3H, s, 4-OCH3); BC-NMR
(125 MHz, DMSO-ds) 6: 152.9 (C-2), 123.1 (C-3),
174.7 (C-4), 120.7 (C-5), 115.5 (C-6), 154.2 (C-7),
134.7 (C-8), 150.7 (C-9), 116.5 (C-10), 124.7 (C-1"),
112.1 (C-2'), 146.0 (C-3"), 147.5 (C-4"), 116.5 (C-5"),
119.7 (C-6"), 60.7 (8-OCH3), 55.7 (4'-OCH3). LA E%f
W5 SCHR RIS F AR — S, MU A 2 N 7,3/
TFRRL-R A T VAR B

&9 3: AEHRAE, [o]y—14.00 (c 0.1, MeOH);
ESI-MS m/z: 271 [M—H]", 773N CisHi604. 'H-
NMR (600 MHz, CD30D) J: 6.96 (1H, d, J = 8.3 Hz,
H-5), 6.86 (1H, d, J = 8.2 Hz, H-6'), 6.38 (1H, d, J =
2.5 Hz, H-3"), 6.37 (1H, m, H-6), 6.30 (1H, dd, J=8.2,

2.5 Hz, H-5"), 6.21 (1H, d, J= 2.4 Hz, H-8), 4.21 (1H,
dt, J=10.4,2.8 Hz, H-2a), 3.93 (1H, t, J= 10.2 Hz, H-
2b),3.71 (3H, s, 4'-OCH3), 3.42 (1H, tt, J=9.7, 4.2 Hz,
H-3),2.93 (1H, dd, J = 15.6, 10.9 Hz, H-4a), 2.77 (1H,
m, H-4b); 3C-NMR (150 MHz, CD30D) 6: 71.1 (C-
2), 33.1 (C-3), 31.4 (C-4), 131.2 (C-5), 109.0 (C-6),
160.8 (C-7), 103.8 (C-8), 157.3 (C-9), 114.9 (C-10),
121.4 (C-1"), 157.5 (C-2'), 102.4 (C-3"), 156.4 (C-4"),
105.7 (C-5"), 128.8 (C-6"), 55.6 (4-OCH3). LA %
5k A — 20, S E A 3 N (H)-5F
JoE

WEY 4. BEERRSS S (FELD, ESI-MS m/z:
497 [M—H], 773N CxHs004. "'H-NMR (500
MHz, CDCls) 6: 5.27 (1H, t, J = 4.0 Hz, H-12), 4.49
(1H, m, H-3), 2.81 (1H, dd, J = 13.9, 4.6 Hz, H-18),
2.04 (3H, s, -COCH3), 1.12 (3H, s, 27-CH3), 0.94 (3H,
s, 30-CH3), 0.93 (3H, s, 29-CH3), 0.90 (3H, s, 25-CH3),
0.86 (3H, s, 23-CH3), 0.85 (3H, s, 24-CH3), 0.74 (3H,
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s, 26-CH3); BC-NMR (125 MHz, CDCl3) 6: 38.2 (C-
1), 23.5 (C-2), 81.0 (C-3), 37.8 (C-4), 55.4 (C-5), 18.3
(C-6), 32.5 (C-7), 39.4 (C-8), 47.7 (C-9), 37.1 (C-10),
23.0 (C-11), 122.7 (C-12), 143.7 (C-13), 41.7 (C-14),
28.2 (C-15), 23.6 (C-16),45.9 (C-17), 41.0 (C-18), 46.6
(C-19), 30.8 (C-20), 34.0 (C-21), 32.6 (C-22), 27.8 (C-
23), 16.8 (C-24), 15.5 (C-25), 17.3 (C-26), 26.0 (C-27),
183.8 (C-28), 23.7 (C-29), 33.2 (C-30), 171.2 (C=0),
21.5(C-CHs). L & 5 SR B4 — 313, #h
YA 4 N 3-0- LB FBURE .

&M 5: AR, [aly—4.00 (c0.1, MeOH);
ESI-MS m/z: 387 [M _H]f, ﬁj\?‘ﬁy\j C21H2407, IH-
NMR (500 MHz, DMSO-de) 6: 6.87 (1H, d,J= 1.9 Hz,
H-2), 6.74 (1H, dd, J = 8.1, 1.9 Hz, H-6), 6.71 (1H, d,
J=28.1Hz, H-5), 6.58 (2H, s, H-2, 6'), 4.61 (2H, m, H-
7,7"), 4.13 (2H, m, H-9a, 9a"), 3.73 (2H, dd, J = 8.8,
3.5 Hz, H-9b, 9b'), 3.03 (2H, d, J = 4.3 Hz, H-8, §'),
3.76 (3H, s, 3-OCH3), 3.75 (6H, s, 3', 5'-OCH3); 3C-
NMR (125 MHz, DMSO-dg) d: 132.2 (C-1), 110.4 (C-
2), 147.5 (C-3), 145.9 (C-4), 115.2 (C-5), 118.6 (C-6),
85.4 (C-7), 53.7 (C-8), 71.1 (C-9), 131.4 (C-1"), 103.6
(C-2"), 147.9 (C-3"), 134.8 (C-4"), 147.9 (C-5"), 103.6
(C-6"), 85.2 (C-7"), 53.5 (C-8"), 70.9 (C-9"), 55.6 (3-
OCHa), 56.0 (3, 5'-OCH3). L L% 5 SCikIiE 2
AR—304, WS RED) SN ()RR R .

& 6: AERA, [a]y—14.02 (0.1, MeOH);
ESI-MS m/z: 417 [M—H]", 513N CoHo6008. 'H-
NMR (600 MHz, CD;COCD3) d: 6.68 (4H, s, H-2, 2,
6, 6'), 4.82 (1H, d, J= 6.0 Hz, H-7"), 4.34 (1H, d, J =
6.9 Hz, H-7), 4.12 (1H, dd, J=9.2, 1.3 Hz, H-92'), 3.86
(12H, s, 3, 3', 5, 5'-OCH), 3.79 (2H, m, H-9b, 9b"), 3.40
(1H, m, H-9a), 3.21 (1H, t, J = 8.7 Hz, H-8), 2.85 (1H,
d,J=1.3 Hz, H-8"); BC-NMR (150 MHz, CD;COCD3)
d: 130.3 (C-1), 104.0 (C-2), 148.5 (C-3), 135.6 (C-4),
148.5 (C-5), 104.0 (C-6), 82.8 (C-7), 55.6 (C-8), 70.1
(C-9), 133.2 (C-1"), 104.4 (C-2"), 148.6 (C-3"), 136.2
(C-4"), 148.6 (C-5"), 104.4 (C-6"), 88.7 (C-7"), 50.8 (C-
8"),71.5(C-9"),56.6(3,3',5,5'-OCH;3). LAL_LE¥diE 5
SCHRIRE B A — ), MUSE A 6 N (—)-K
THERER.

tEW 7: REEAH K, o]y —2.00 (c 0.1,
MeOH); ESI-MS m/z: 255.1 [M—H], 7R A
CisH1204. 'H-NMR (600 MHz, CD;0OD) ¢: 7.70 (1H,

d,J=8.8 Hz, H-5), 7.32 (2H, m, H-2', 6'), 6.81 (2H, m,
H-3',5), 6.45 (1H, dd, J= 8.8, 2.2 Hz, H-6), 6.29 (1H,
d, J=2.0 Hz, H-8), 5.36 (1H, dd, J = 13.0, 2.9 Hz, H-
2),3.02 (1H, dd, J=16.9, 13.1 Hz, H-3a), 2.67 (1H, dd,
J=16.9,2.9 Hz, H-3b); '*C-NMR (150 MHz, CD30D)
J5: 81.0 (C-2), 45.0 (C-3), 193.4 (C-4), 129.8 (C-5),
112.7 (C-6), 165.8 (C-7), 104.1 (C-8), 165.8 (C-9), 114.2
(C-10), 131.5 (C-1"), 129.0 (C-2"), 116.3 (C-3"), 159.0
(C-4"), 116.3 (C-5"), 129.0 (C-6'). LA %3 5 LRk
TEHA -0, MEEENEW TN ()-HEE.

&Y 8: HEOIERK AR, ESI-MS m/z: 271
[M_H]f, ﬁ’?‘ﬁy\j Ci5H12055 1H-NI\/IR(SOOMHZ,
CD30D) d: 7.96 (1H, d, J = 8.9 Hz, H-6"), 7.74 (1H, d,
J=15.3 Hz, H-B), 7.55 (1H, d, J = 15.2 Hz, H-a), 7.20
(1H, d, J=2.0 Hz, H-2), 7.13 (1H, dd, J= 8.1, 2.1 Hz,
H-6), 6.84 (1H, d, J = 8.2 Hz, H-5), 6.44 (1H, dd, J =
8.9,2.4Hz H-5), 6.31 (1H, d, J=2.4 Hz, H-3'); 13C-
NMR (125 MHz, CD;0D) §: 128.4 (C-1), 115.8 (C-2),
146.8 (C-3), 149.9 (C-4), 116.6 (C-5), 118.3 (C-6),
193.5 (C=0), 123.6 (C-0), 146.1 (C-B), 114.7 (C-1"),
166.3 (C-2"), 103.8 (C-3"), 167.5 (C-4"), 109.1 (C-5"),
133.3(C-6"). LA FE#5 5 it F A — 7, i
YA 8 NERWIA

WEM9: A A, [aly—2.00 (c0.1, MeOH);
ESI-MS m/z: 359 [M—H]", 7373 A CaoH2406. 'H-
NMR (600 MHz, CD;0D) §: 6.73 (1H, d, J = 8.0 Hz,
H-5), 6.67 (1H, d, J = 2.0 Hz, H-2), 6.65 (1H, s, H-5'),
6.61 (1H, dd, J = 8.1, 2.0 Hz, H-6), 6.17 (1H, s, H-2"),
3.80 (3H, s, 3'-OCH3), 3.77 (3H, s, 3-OCH3), 3.70 (1H,
dd, J=10.9, 4.8 Hz, H-7), 3.65 (3H, m, H-9a, 9'), 3.39
(1H, dd, J=11.3, 4.1 Hz, H-9b), 2.77 (2H, d, J = 7.7
Hz, H-7"), 1.99 (1H, d, J = 8.9 Hz, H-8"), 1.75 (1H, d,
J = 3.6 Hz, H-8); '3C-NMR (150 MHz, CD;0D) &:
1342 (C-1), 112.4 (C-2), 147.2 (C-3), 145.3 (C-4),
116.0 (C-5), 123.2 (C-6), 48.1 (C-7), 48.0 (C-8), 62.2
(C-9), 129.0 (C-1"), 113.7 (C-2'), 149.0 (C-3"), 146.0
(C-4"), 117.4 (C-5"), 138.6 (C-6"), 33.6 (C-7"), 40.0 (C-
8), 65.9 (C-9"), 56.3 (3-OCH3), 56.4 (3'-OCH3). AL
Kot 5 SOk TE HE AR —E 0, MU TEEY) 9
()-FEH A ZR

&P 10 HEMA, [a]) +34.05 (¢ 0.1,
MeOH); ESI-MS m/z: 419 [M—H], 2>+~
C2H205. 'H-NMR (600 MHz, CD;0D) §: 6.58 (1H,
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s, H-2), 6.37 (2H, s, H-2', 6'), 4.30 (1H, d, J= 5.7 Hz,
H-7"), 3.85 (3H, s, 3-OCH3), 3.73 (6H, s, 3', 5-OCH3),
3.58 (1H, dd, J = 10.8, 5.0 Hz, H-9a), 3.49 (3H, m, H-
9b, 9), 3.36 (3H, s, 5-OCH3), 2.69 (1H, dd, J = 15.1,
4.7 Hz, H-7a), 2.56 (1H, dd, J = 15.0, 11.4 Hz, H-7b),
1.96 (1H, m, H-8"), 1.62 (1H, m, H-8); 3C-NMR (150
MHz, CD;0D) é: 130.2 (C-1), 107.7 (C-2), 148.6 (C-
3), 138.9 (C-4), 147.7 (C-5), 126.2 (C-6), 33.6 (C-7),
42.3 (C-8),66.7 (C-9), 139.3 (C-1"), 106.8 (C-2'), 149.0
(C-3"), 134.5 (C-4"), 149.0 (C-5"), 106.8 (C-6"), 42.3
(C-7"),40.9 (C-8"), 64.1 (C-9"), 56.7 (3-OCH3), 60.1 (5-
OCH3), 56.6 (3'-OCH3), 56.6 (5'-OCH3). PL_E¥di 5
SCHRIRIE R A — 0, MUE e & 108 (+)-/M
JHAKH 7 o

&P 11 AR & (AED, [o])—38.03
(c 0.1, MeOH); ESI-MS m/z: 211 [M—H]~, T2
7’\] C11H16040 1H—NMR (500 MHZ, CD3OD) o: 6.86
(2H, m, H-2', '), 6.78 (1H, dd, J = 8.2, 2.0 Hz, H-6"),
3.82 (3H, s, 3'-OCHj3), 3.79~3.75 (1H, m, H-2), 3.79
(3H, s, 4'-OCHj3), 3.50 (1H, dd, J=11.1, 4.5 Hz, H-1b),
3.44 (1H,dd, J=11.2, 6.2 Hz, H-1a), 2.77 (1H, dd, J =
13.8, 5.6 Hz, H-3b), 2.62 (1H, dd, J= 13.8, 7.5 Hz, H-
3a); 13C-NMR (125 MHz, CD3;0D) 6: 66.6 (C-1), 74.5
(C-2), 40.4 (C-3), 133.1 (C-1"), 113.1 (C-2"), 148.9 (C-
3"), 150.2 (C-4"), 114.5 (C-5"), 122.8 (C-6"), 56.4 (3'-
OCHs), 56.5 (4'-OCHg). LA I %4 5 SC ik i iE A —
20N, M A 118 (2R)-3-(3,4- ALK
5)-1,2- I I

&P 12: AEgeRgs s (NED, [a]y—36.02
(c0.05,MeOH); ESI-MS m/z: 241 [M—H]~, 7+ T3
9 Ci2H180s. 'H-NMR (500 MHz, CDsOD) 6: 6.56
(2H, s, H-2', 6'), 3.82 (6H, s, 3', 5'-OCH3), 3.78 (1H,
m, H-2), 3.73 (3H, s, 4'-OCH3), 3.51 (1H, dd, J=11.1,
4.6 Hz, H-1b), 3.46 (1H, dd, J = 11.1, 6.1 Hz, H-1a),
2.78 (1H, dd, J=13.7, 5.3 Hz, H-3b), 2.62 (1H, dd, J =
13.7,7.8 Hz, H-3a); '*C-NMR (125 MHz, CD;0D) ¢:
66.6 (C-1), 74.4 (C-2), 41.2 (C-3), 136.4 (C-1"), 107.7
(C-2"), 154.3 (C-3"), 136.4 (C-4'), 154.3 (C-5"), 107.7
(C-6"), 56.5 (3'-OCH3), 61.1 (4-OCH3), 56.5 (5'-
OCHs). DL FHUR 5 SOk AR — 821, e
h&Y 12 4 (2R)-3-(3,4',5-= A FE A HE)-1,2-T5
I

thE&W13: HEKAR, ESI-MS m/z: 217 [M—

H] ', 4+ 3N CiHig0s- H-NMR (500 MHz,
CD;0D) d: 6.95 (2H, d, J=2.2 Hz, H-2, 2'), 6.84 (2H,
dd, J=8.2,2.2 Hz, H-6, 6'), 6.77 (2H, d, J= 8.2 Hz, H-
5, 5); BC-NMR (125 MHz, CD;OD) &: 134.8 (C-1,
1'), 114.6 (C-2, 2'), 145.3 (C-3, 3'), 146.4 (C-4, 4'),
116.5(C-5,5"),118.9(C-6, 6"). LA L% 5 CrkdRiE
FEAR—F, MUSENEY) 13 N 3,344 -DUFRdE
BRI

&) 14: FEEPIRES i (B, ESI-MS m/z:
167 [M—H], 4373~ CsHgO4- *H-NMR (500 MHz,
DMSO-dg) 6: 7.42 (2H, m, H-5, 6), 6.82 (1H, d, J=8.2
Hz, H-2),3.79 (3H, s, 3-OCH3); '3C-NMR (125 MHz,
DMSO-ds) 0: 121.7 (C-1), 112.7 (C-2), 147.2 (C-3),
151.1 (C-4), 115.0 (C-5), 123.5 (C-6), 167.3 (C-7), 55.5
(3-OCHs). DL & 5 SOl AR — 5023, s
ENEY) 14 NEERE .

AW 15 KAEKAK, ESI-MS m/z 863 [M—
H", 4 ¥ N CussHz015. 'H-NMR (500 MHz,
CD;0D) ¢: 7.30 (1H, d, J=2.0 Hz, H-2"), 7.18 (1H, dd,
J=8.3,2.0 Hz, H-6"), 7.02 (1H, d, J = 1.9 Hz, H-2"""),
6.84 (1H, dd, J= 8.3, 2.0 Hz, H-6"""), 6.82 (1H, d, J =
8.2 Hz, H-5""), 6.81 (1H, d, J=8.3 Hz, H-5"), 6.81 (1H,
d,J=1.7Hz, H-6""""), 6.74 (1H, d, J=8.1 Hz, H-3"""""),
6.71 (1H, dd, J = 8.2, 1.7 Hz, H-2""""), 6.09 (1H, s, H-
6'""), 6.00 (1H, d, J = 2.3 Hz, H-8""), 5.95 (1H, d, J =
2.3 Hz, H-6""), 5.79 (1H, s, H-6), 5.69 (1H, s, H-2),
4.55(1H, s, H-4), 4.37(1H, s, H-2""""), 4.14 (1H, d, J=3.5
Hz, H-4'""), 4.11 (1H, d, J = 2.0 Hz, H-3), 3.85 (1H, d,
J=3.7Hz, H-3"""),3.27 (1H,d, J=3.5 Hz, H-3""), 2.81
(2H, m, H-4""""); 3C-NMR (125 MHz, CD;0D) §: 78.9
(C-2), 72.6 (C-3), 38.3 (C-4), 155.8 (C-5), 96.0 (C-6),
151.1 (C-7), 106.4 (C-8), 151.8 (C-9), 106.7 (C-10),
131.8 (C-1), 116.7 (C-2'), 145.9 (C-3'), 146.3 (C-4"),
115.6 (C-5'), 121.4 (C-6'), 99.9 (C-2"), 67.5 (C-3"),
28.9 (C-4"), 156.8 (C-5""), 98.3 (C-6"), 157.9 (C-7"),
96.5 (C-8"), 154.2 (C-9"), 105.0 (C-10"), 132.5 (C-
1'""),115.7 (C-2"""), 145.5 (C-3"""), 146.6 (C-4'"), 116.1
(C-5"""),119.9 (C-6"""), 80.3 (C-2""""), 67.2 (C-3""""), 29.9
(C-4""""), 156.0 (C-5'""), 96.4 (C-6'""), 155.6 (C-7""""),
108.9 (C-8"""), 155.8 (C-9'"""), 100.0 (C-10""""), 133.2
(C-1"""), 115.5 (C-2"""""), 145.3 (C-3"""), 145.8 (C-4""""),
116.0(C-5"""),119.4 (C-6'"""). LA F¥iE 5 CikRiE
A4, WS EEY) 15 N Bl .
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4 PRIMTAMETEIET

L CHso VPO ISR, X815 21l
1L 3. 7 8 AT HAMIIAMATE RN E . 4R
N (R, A MEMHEA R INTAMATEE,
Hep ey 7 iR . RARH B 7 815
PIRTSE A SRS AMATEVE 3, &N
RISy P RE R SO S UM AT P )
w2 WEWL 3. 7. SMMMEHRER (x+s,n=3)

Table 2 Results of anti-complement activity for test

compounds 1,3,7and 8 (X s, n=23)

WA CHs(mgmL™Y) | &% CHsol(mg-mL™Y)
1 1.2140.07 8 0.17+0.04
3 0.57+0.03 JF &4 0.13+0.02
7 0.1240.13
5 g

ARSI AR B o) 2 2 E 15 MEE YD,
TS K& 14 DTG, 5 E A E
HLOmER MR, KIEREWED, &Y 2~
6. 8~15 NiZMEY E ARG . IETEVE 45 R R,
AR A 3. T 8 ARAMNTTAMATE SR
H, &1 BA —EMyiMeE . A EE
T AP TRR, R SCAIE T AR S s S
WEDERIEIMAMEER, AHTF R R BEE 254,
NGB R FENLSI 5800 R Tt 7K.
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