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WE: N BT E (Dalbergia cochinchinensis) 4L a4, SKRAANUAFITRE . L LM EEsZHAR, WM
SR E] 5 ASHIREA 7 A FARSER sy o ARSI SRS SR, AR 7 A% A: 7-hydroxy-2',3",4'-trimethoxyisoflavan
(1)~ 6,4'-dihydroxy-7-methoxyflavan (2). R-dalbergiphenol (3). R-4-methoxydalbergione (4). mimosifoliol (5). R-5-O-methyllatifolin
(6)~ R-latifolin (7). maackiain (8). secundiflorol I (9). 3,9-dimethoxy-6H- benzofufo[3,2-c]chromen-6-one (10). mucodianin C (11).
lup-(20)29-ene-2a,3a-diol (12). L& 1. 5. 8~12 N RMAZ AL FEAEAE Y 4 B 15 3.
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Flavonoid and Triterpenoid Compounds from the Heartwood of Dalbergia
cochinchinensis
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Abstract: To investigate the chemical constituents of Dalbergia cochinchinensi, five neoflavonoids and seven
other compounds were isolated from its heartwood by various methods, such as organic solvent extraction,
fractionation and chromatographic separation techniques. Based on physical and chemical properties and spectral
data, their structures were identified as 7-hydroxy-2’,3',4'-trimethoxyisoflavan (1), 6,4'-dihydroxy-7-methoxy-
flavan (2), R-dalbergiphenol (3), R-4-methoxydalbergione (4), mimosifoliol (5), R-5-O-methyllatifolin (6), R-
latifolin (7), maackiain (8), secundiflorol I (9), 3,9-dimethoxy-6H-benzofufo[3,2-c]Jchromen-6-one (10), muco-
dianin C (11), lup-(20)29-ene-2a,3a-diol (12). Compounds 1, 5 and 8-12 were isolated from D. cochinchinensi
for the first time.
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1 BRI S

1.1 #et

IR T 2011 FFE 2 RE 0, TR
AARFKBAGRAFZIKYRAL, B ER e
T W el Xz KA FL 1 4 O AC ik 3 1 (Dalbergia
cochinchinensis)-C>#7

1.2 {XEFRF]

2 Applied Biosystems 242/ (%) AP12000
LC/MS/MS Jii 4% ; 35+ Bruker 24 &) 471 DRX-
400(500) Y A% WE LA WEA, AR g DY FR A ik
#, AR 0 F ppm Fon, HEEE I Hz £
TNo

K €3 i J52 (100~ 200 A1 200~300 H); ki
SOMTERE Rp-Cag (50 A 70 zem); A3 (03 F €2 Sepha-

dex LH-20 (HA=3%); MEEKRENRHEE E
55): SO BT (EEE Merck); &4 2RO
fis. FEE. ERERSERFNIL N,

1.3 REASH

2 HEFRE A 5.0 kg FH TR RS 3 I, K
KR 72, 48 #1148 h, kR4 5 & IR 2I8RE,
B TEEKPEEME, FIASRIRFIA R
LR FIBAT RN, A I 3 R AL MUK F 980 A 4,
a9 3 LR LEEH 4 250.0 g.

U 2 F8 . lg 4y 235.0 g, K REAZ (100~200
B 47 50 &, RIRBLUIE Cbe- LR S BR(T7 -
1~1 2 D) NP FREATRE B e, BRI 1 L ARV
W, SRR A f5 A TLC AR, &R s
FAE i, 1153 13 MHS Fr-1~Fr-13. Fr-2
K RERAE 5 78, DLIE Okt - 488 4 B8 (50 -
1~10 : 1) AR T RE FE e, WA, &
HALA 5, L5 3] 8 AN W44 Fr-2-1~Fr-2-8,
Fr-2-8 X 1 ODS-Cig K #HAEEHT 70 55, LL 97%H
BE-KR R BIAE, MG AT B stk ah B
A 10 (2.5 mg) (B 1). Fr-3 K REAH: (il
s, PUECKE-LIR AERGB0 : 1~1 & 1) ki 7t
TREFE VR, JLit75 %) 6 T4 Fr-3-1~Fr-3-6.
ol Fr-3-4 5% F ¥ fise (FP 1) b €0 905 55 52 0 A5 214

1 tb & 1~12 45

Fig. 1 Structures of compounds 1-12
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53 (7.5 mg). Fr-3-6 2 J5 R FH il bk 4 1% (S0 -
FH ) 45 FE W it . ODS e AR A €6 1% (FF B -7K ) i 2 5t
Jii, 54b& 4 (10.2 mg). Fr-4 %R A (G-
FEE 1 )il 155 7 M5 Fr-4-1~Fr-4-7,
Fr-4-3 SR A IEARRERG A €3 . Sephadex LH-20 #tJi:
FETE R &R Z T, 19216 A4 5 (15.3 mg).
6 (18.2 mg)fl 12 (2.1 mg). Fr-5 % HRER A (G-
FREE 100 © 1~10 @ 1)t sy &, AKIRBEEEBEMNL S &
i & IHE WA Fr-5-1~Fr-5-17. A T4 M Fr-
5-4 HRAfT R, BAMAED) 7 (20.0 mg). Fr-5-6 % H
RERAE A B, ZIECkE-LR ARG T 1~1: 1)
BEEEVE A 13 NP4 Sy, Fr-5-6-10 £ J 52 A
TS A A (B 2 2, 13 254 8 (25.5 mg).
Fr-5-6-12 ¥ e AT (i 73 B9, DLIE OG- (8 -
1~3 D D)BEEVEiEE] 56 N4y, HA Fr-5-6-12-6
ZRERFEOIE DB, MIEC k-2 OBE4 © 1555
Ve, B3kEY 1 (11.1 mg), Fr-5-6-12-11 2tk
FE(PEE) E T O IR E AT AR ] 45 B -5 ) 2
(2.5 mg)F1 9 (3.2 mg). Fr-7 % FIHE R i (515 -
FHE 500 © 1~50 : 1)FHEER (FF A il 7 B8, ik
WO g ALy Fr-7-11-18 i, BONALE Y 11
(3.8 mg).

14 ¥

&Y 1L Tl ESI-MS miz: 339 [M +
Na]*, 655 [2M + Na]*, 315 [M - H]", TN
CisH200s; *H NMR (400 MHz, CDCls): 6 6.94 (1H, d,
J = 8.1 Hz, H-5), 6.80 (1H, d, J = 8.6 Hz, H-6"), 6.66
(1H, d, J = 8.7 Hz, H-5"), 6.40 (1H, dd, J = 8.1, 2.5 Hz,
H-6), 6.37 (1H, d, J = 2.4 Hz, H-8), 5.17 (br s, -OH),
4.28 (1H, ddd, J = 10.4, 3.4, 1.6 Hz, H-2a), 3.99 (1H, t,
J = 10.3 Hz, H-2b), 3.90 (3H, s, H-2), 3.89 (3H, s,
H-3"), 3.85 (3H, s, H-4"), 3.54 (1H, m, H-3), 2.89 (2H,
m, H-4); 3C NMR (100 MHz, CDCls): ¢ 155.1 (C-7),
155.0 (C-9), 152.6 (C-4"), 151.9 (C-2"), 142.3 (C-3),
130.4 (C-5), 127.3 (C-1), 121.4 (C-6'), 114.6 (C-10),
108.0 (C-6), 107.5 (C-5'), 103.2 (C-8), 70.4 (C-2),
61.3 (2'-OCHs), 60.8 (3'-OCHs), 56.0 (4-OCHs), 31.8
(C-3), 31.3 (C-4). DL ¥ 5 SCRR[15]41E — 5,
%5 58 N T-hydroxy-2',3",4'-trimethoxyisoflavan .

&2 g ESI-MS miz: 273 [M +
H]*, 295 [M + Na]*, 567 [2M + NaJ*, 271 [M - HJ,
43 F 3N CiH1604; tH NMR [500 MHz, (CD3).CO]:

5 8.58 (1H, s, 4-OH), 7.27 (2H, d, J = 8.4 Hz, H-2,
6), 7.09 (1H, s, 6-OH), 6.84 (2H, d, J = 8.5 Hz, H-3’,
5), 6.54 (1H, s, H-5), 6.40 (1H, s, H-8), 4.87 (1H, dd,
J=10.3, 2.0 Hz, H-2), 3.78 (3H, s, 7-OCHs), 2.86 (1H,
m, H-4a), 2.63 (1H, ddd, J = 16.2, 5.3, 2.9 Hz, H-4b),
2.10 (1H, m, H-3a), 1.96 (1H, m, H-3b); 3C NMR
[125 MHz, (CD3),COJ: 6 158.0 (C-4'), 149.2 (C-7),
147.6 (C-9), 141.2 (C-6), 134.2 (C-1"), 128.3 (C-2', 6",
116.0 (C-3', 5), 115.9 (C-5), 114.2 (C-10), 101.8 (C-
8), 78.2 (C-2), 56.4 (7-OCHs), 31.0 (C-3), 25.4 (C-4).
DA EE 5 SR [6] kol A — B, W E N 6,4'-
dihydroxy-7-methoxyflavan.

EaW3  KRIRE A ESI-MS m/z: 269
[M - H], 271 [M + HJ*, 293 [M + Na]*, 7+ 7\ A
C17H1803; 1H NMR (400 MHZ, CDC|3)Z 0 7.22~7.09
(5H, m, B-ring), 6.65 (1H, s, H-6), 6.43 (1H, s, H-3),
6.18 (1H, ddd, J = 17.0, 10.1, 6.7 Hz, H-8), 5.11 (2H,
overlapped, H-9a, -OH), 5.00 (1H, d, J = 6.6 Hz, H-7),
4.84 (1H, d, J = 17.1 Hz, H-9b), 3.81 (3H, s, -OCHa),
3.64 (3H, s, -OCH3); 3C NMR (100 MHz, CDCls): &
150.3 (C-2), 144.8 (C-4), 143.0 (C-1'), 140.2 (C-8),
139.1 (C-5), 128.3 (C-3', 5"), 127.9 (C-2', 6'), 125.7
(C-4"), 124.4 (C-1), 115.7 (C-9), 115.0 (C-6), 97.1 (C-
3), 56.7 (4-OCHs), 55.9 (2-OCH3), 46.7 (C-7). LA %%
P 5 SCHR[16]H3E — B, #%E  ~ R-dalbergiphenol .

tEYI4  EEIEERA; ESI-MS m/z: 255 [M +
H]*, 277 [M + Na]*, 531 [2M + Na]*, 253 [M - H],
712N CisH1403; *H NMR (400 MHz, CDCl): 6
7.34~7.16 (5H, m, B-ring), 6.49 (1H, s, H-6), 6.10
(1H, ddd, J = 17.0, 10.2, 6.7 Hz, H-8), 5.92 (1H, s,
H-3), 5.28 (1H, d, J = 10.2 Hz, H-9a), 5.00 (1H, d, J =
17.2 Hz, H-9b), 3.81 (1H, s, -OCH3) , 4.93 (1H, d, J =
6.6 Hz, H-7); 3C NMR (100 MHz, CDCls): 6 186.5
(C-2), 182.6 (C-5), 158.7 (C-4), 151.2 (C-1), 139.5
(C-1"), 137.4 (C-8), 131.8 (C-4'), 129.0 (C-3', 5'),
128.8 (C-2', 6'), 127.4 (C-6), 118.4 (C-9), 108.1 (C-3),
56.5 (4-OCHs), 47.2 (C-7). LA % 5 SCHR[1 73R8
—%, W% N R-4-methoxydalbergione .

a5 FEEEMIRE K ESI-MS m/z: 271
[M + HJ*, 293 [M + Na]*, 563 [2M + Na]*, 269 [M -
H]’, ﬁ%ﬁy\j C17H1803; 1H NMR (400 MHZ, CDC|3)Z
§ 7.39~7.17 (5H, m, B-ring), 6.58 (1H, s, H-6), 6.45
(1H, s, H-3), 6.31 (1H, ddd, J = 16.9, 10.2, 6.5 Hz,
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H-8), 5.30 (1H, d, J = 10.2 Hz, H-9a), 5.02 (1H, d, J =
17.2 Hz, H-9b), 4.88 (2H, overlapped, H-7, -OH),
3.80 (3H, s, 2-OCHs), 3.75 (3H, s, 5-OCHs); 13C
NMR (100 MHz, CDCly): § 148.5 (C-2), 147.6 (C-4),
142.9 (C-5), 141.5 (C-1"), 139.5 (C-8), 128.6 (C-3', 5"),
128.5 (C-2',6"), 126.7 (C-4"), 119.7 (C-1), 116.9 (C-9),
113.3 (C-6), 101.6 (C-3), 56.5 (5-OCHjs), 55.8 (2-
OCHs), 48.9 (C-7). LA -%¥a5 SCHR[18]4kiE —2L,
#5452 4 mimosifoliol ..

&Y 6  LLhs; ESI-MS m/z: 301 [M +
H]*, 323 [M + Na]*, 623 [2M + Na]*, 299 [M - H],
43 73N CigH2004; *H NMR (400 MHz, CDCla): §
7.18~7.10 (2H, m, B-ring), 6.90~6.83 (2H, m, B-ring),
6.69 (1H, s, H-6), 6.55 (1H, s, H-3), 6.34 (1H, m, H-8),
6.06 (1H, s, 2’-OH), 5.29 (1H, d, J = 10.3 Hz, H-9a),
5.22 (1H, d, J = 5.6 Hz, H-7), 5.04 (1H, d, J = 17.2 Hz,
H-9b), 3.76 (3H, s, -OCHy3), 3.87 (3H, s, -OCHy3), 3.86
(3H, s, -OCHs); 3C NMR (100 MHz, CDCl3): 6 150.1
(C-2), 153.8 (C-2'), 148.5 (C-4), 143.7 (C-5), 139.0
(C-8), 129.2 (C-1"), 128.3 (C-4), 127.7 (C-6'), 121.3
(C-1), 120.6 (C-5"), 116.8 (C-9), 116.3 (C-3'), 113.2
(C-6), 97.9 (C-3), 57.0 (4-OCHa), 56.6 (5-OCHs),
56.1 (2-OCHy3), 40.2 (C-7). A _b%d 5 SCHR[19]3kiE
—5, W% E N R-5-O-methyllatifolin.

&Y T Ttaddh; ESI-MS miz: 287 [M +
H]*, 309 [M + Na]*, 595 [2M + Na]*, 285 [M - H],
433N Ci7H1804; *H NMR (400 MHz, CDClg): 6
7.18~7.10 (2H, m, B-ring), 6.89~6.81 (2H, m, B-ring),
6.75 (1H, s, H-6), 6.52 (1H, s, H-3), 6.32 (1H, m, H-8),
6.05 (1H, s, 2'-OH), 5.32~5.22 (2H, overlapped, H-9a,
5-OH), 5.19 (1H, d, J = 5.8 Hz, H-7), 5.04 (1H, dt, J =
17.1, 1.4 Hz, H-9b), 3.87 (3H, s, -OCH3), 3.85 (3H, s,
-OCHj3); 3C NMR (100 MHz, CDCly): ¢ 153.7 (C-2),
149.4 (C-2), 145.5 (C-4), 140.1 (C-5), 139.0 (C-8),
129.4 (C-1"), 128.4 (C-4"), 127.7 (C-6"), 122.5 (C-1),
120.6 (C-5'), 116.7 (C-9), 116.3 (C-3"), 115.2 (C-6),
97.0 (C-3), 57.1 (4-OCHs), 56.1 (2-OCHs), 40.0 (C-
7)o UL FHR 5 SCER[19]4kIE — 2, #0584 R-lati-
folin,

&Y 8  AMKK; ESI-MS m/z 283 [M -
H]-, 307 [M + Na]*, 285 [M + H]*, 7> 13N CieH120s;
IH NMR (400 MHz, CDCls): 6 7.36 (1H, d, J = 8.4 Hz,
H-1), 6.72 (1H, s, H-7), 6.55 (1H, dd, J = 8.4, 2.4 Hz,

H-2), 6.44 (1H, s, H-11), 6.42 (1H, d, J = 2.4 Hz, H-4),
5.92 (1H, d, J = 0.9 Hz, H-9a), 5.90 (1H, d, J = 0.9 Hz,
H-96), 5.47 (1H, d, J = 6.9 Hz, H-12a), 5.42 (1H, s,
-OH), 4.22 (1H, dd, J = 11.0, 5.0 Hz, H-60), 3.64 (1H, t,
J = 11.0 Hz, H-6p), 3.47 (1H, m, H-6a); 3C NMR
(100 MHz, CDCls) &: 157.1 (C-3), 156.6 (C-4a), 154.2
(C-11a), 148.1 (C-10a), 141.7 (C-7a), 132.1 (C-1),
117.9 (C-6b), 112.6 (C-12b), 109.8 (C-2), 104.7 (C-7),
103.6 (C-4), 101.3 (C-9), 93.8 (C-11), 78.5 (C-12a),
66.4 (C-6), 40.1 (C-6a). VA ¥#i 5 CHk[20]HiE 3
A—F, W EN maackiain.

AW EEEMAK; ESI-MSm/z: 301 [M +
H]*, 323 [M + Na]*, 623 [2M + Na]*, 299 [M - H],
73 ¥ A Ci7H160s; 'H NMR [500 MHz, (CD3).CO]:
5 8.75 (1H, s, 3-OH), 7.29 (1H, d, J = 8.4 Hz, H-1),
7.00 (1H, s, H-7), 6.55 (1H, dd, J = 8.4, 2.4 Hz, H-2),
6.48 (1H, s, H-10), 6.36 (1H, d, J = 2.3 Hz, H-4), 5.46
(1H, d, J= 7.0 Hz, H-11a), 4.26 (1H, dd, J = 10.6, 4.5 Hz,
H-60), 3.75 (3H, s, 9-OCHjz), 3.74 (3H, s, 8-OCHg),
3.56 (1H, m, H-6a), 3.63 (1H, m, H-68); 1*C NMR
[125 MHz, (CDs3),CO]: 6 159.8 (C-3), 157.8 (C-4a),
155.1 (C-10a), 151.8 (C-9), 145.0 (C-8), 133.1 (C-1),
118.7 (C-6b), 113.1 (C-11b), 111.6 (C-7), 110.6 (C-2),
104.1 (C-4), 96.9 (C-10), 79.1 (C-11a), 67.2 (C-6),
57.7 (8-OCHj3), 56.5 (9-OCHj3), 41.4 (C-6a). LA %%
P55 CHR[21]H0E— 2, #4E E N secundiflorol 1,

&M 10 BOERIREE A ESI-MS miz: 297
[M + H]Y, 319 [M + Na]*, 615 [2M + Na]*, 295 [M -
H]-, 713 A Ci7H120s; tH NMR (400 MHz, CDCly):
§7.96 (1H, d, J = 8.6 Hz, H-1), 7.89 (1H, d, J = 8.4 Hz,
H-7), 7.18 (1H, d, J = 1.8 Hz, H-10), 7.05 (1H, dd, J =
8.4, 2.0 Hz, H-8), 6.99 (2H, m, H-2, 4), 3.92 (3H, s,
-OCHjs), 3.91 (3H, s, -OCHg); 3C NMR (100 MHz,
CDCl3): 6 162.6 (C-3), 160.1 (C-11a), 159.2 (C-9),
158.5 (C-6), 156.5 (C-10a), 155.1 (C-4a), 122.4 (C-7),
121.6 (C-1), 116.6 (C-6b), 113.2 (C-2), 113.0 (C-8),
106.1 (C-11b), 103.5 (C-6a), 101.4 (C-4), 96.8 (C-10),
55.9 (-OCHs), 55.8 (-OCHs). LA b#idfi 5 TRk [22]4k
TE—3, #%E R 3,9-dimethoxy-6H-benzofufo[3,2-c]
chromen-6-one.

AW 1L O A ESI-MS miz: 317 [M +
H]*, 339 [M + Na]*, 655 [2M + Na]*, 315 [M - H],
431 3N C17H1606; *H NMR (400 MHz, DMSO-de):
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5 7.24 (1H, d, J = 8.8 Hz, H-6), 7.04 (1H, s, H-4),
6.99 (1H, s, H-3), 6.93 (1H, s, H-7), 6.73 (1H, d, J =
8.8 Hz, H-5"), 3.78 (3H, s, 5-OCH3), 3.81 (3H, s, 2'-
OCH), 3.80 (3H, s, 3'-OCHs); 3C NMR (100 MHz,
DMSO-ds): 0 148.6 (C-2'), 150.4 (C-4'), 148.2 (C-2),
145.2 (C-7a), 145.0 (C-5), 144.6 (C-6), 139.7 (C-3"),
120.5 (C-3a), 117.2 (C-1"), 115.4 (C-6'), 107.2 (C-5"),
103.8 (C-3), 102.6 (C-4), 97.7 (C-7), 58.9 (3'-OCHy),
56.0 (2'-OCHj3), 55.8 (5-OCHs). LA % 5 SCHik[23]
g —%, % E N mucodianin C.

W12 AEKAR: ESI-MSm/z: 441 [M -
H]-, 465 [M + Na]*, 907 [2M + Na]*, 2>+~
C30H5002; lH NMR (400 MHZ, CDC|3)Z 0 457 (1H, S,
H-29b), 4.69 (1H, d, J = 2.0 Hz, H-29a), 3.98 (1H, ddd,
J=147,7.1, 41 Hz, H-2), 3.42 (1H, s, H-3), 2.38 (1H,
td, J = 11.0, 5.8 Hz, H-19), 2.04 (1H, d, J = 2.8 Hz,
H-21), 1.69 (3H, s, H-30), 1.02 (3H, s, H-26), 1.00 (3H,
s, H-27), 0.95 (3H, s, H-24), 0.88 (3H, s, H-25), 0.84
(3H, s, H-23), 0.78 (3H, s, H-28); 13C NMR (100 MHz,
CDCly): 6 150.9 (C-20), 109.4 (C-29), 79.0 (C-3), 66.7
(C-2), 50.1 (C-9), 48.3 (C-5), 48.2 (C-18), 48.0 (C-19),
43.0 (C-14), 42.9 (C-17), 42.1 (C-1), 41.0 (C-8), 40.0
(C-22), 38.6 (C-10), 38.3 (C-4), 38.0 (C-13), 35.6 (C-
16), 34.0 (C-7), 29.8 (C-21), 28.5 (C-23), 27.4 (C-15),
25.0 (C-12), 21.6 (C-24), 20.9 (C-11), 19.3 (C-30), 18.0
(C-6, 28), 17.1 (C-25), 16.0 (C-26), 14.6 (C-27). LA E
¥ 5 SCHR[24- 254 IE HE A —E, w4 N lup-(20)
29-ene-2a,3a-diol.

2 AR

MAZ LSO h 7y BB AR S 12 MEEY),
439 : 7-hydroxy-2',3',4'-trimethoxyisoflavan (1), 6,
4'-dihydroxy-7-methoxyflavan (2), R-dalbergiphenol
(3), R-4-methoxydalbergione (4), mimosifoliol (5), R-
5-O-methyllatifolin (6), R-latifolin (7), maackiain (8),
secundiflorol T (9), 3,9-dimethoxy-6H-benzofufo [3,2-
c¢] chromen-6-one (10), mucodianin C (11)#1 lup-(20)
29-ene-2a,3a-diol (12). L& 1+ 5+ 8~12 NE X
N Bk B HE oA Ty B AT 3]

fEfUE g RS, a3 R E iy
ML RE 1, W 1 BMP-2 Rl RunX2 1)
MRNA 7K1, JFRE R 2 38w B 85 3= A 1 2 i B Y

MRNA FIiEKFEEL, &) 4. 6 A1 7 AE 22 10
So-id JR B T, I RE TE 4 PR — S S5 AR 1
TR, TR SRR T HER R S TR I & B B o,
W2 BAE. B ATSIBRIE R A5 A S 1L,
WEY) 4 Xt -1 %] FERE IR F AN NO A2 iR B
AR RCR, SRR R BORIPTRIE . I
Sh, ARIESEE, LG 4 E BAPUNRE . Bl
PUAE S SR iR, L&) 5 £ DNA BT
Zu6 s H RS AR PEDSY, AR R St B
B RIHIX 5 A CRUB AR, FRAEE R
s EMRETEZ AR, CRONEE P R R i
FERHT 25 IR S A
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