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Chemical constituents from roots of Millettia speciosa
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Abstract: Objective To study the chemical constituents from the roots of Millettia speciosa (Leguminosae). Methods
Compounds in the 95% ethanol extract from the air-dried roots of M. speciosa were isolated by chromatography on silica gel column
together with recrystallization, and their structures were identified by their physicochemical characteristics and spectral features.
Results Sixteen components were isolated from the air-dried roots of M. speciosa and identified as 7-oxo--sitosterol (1),
aurantiamide acetate (2), shionone (3), maleic acid (4), psoralen (5), N-methylcytisine (6), lupeol caffeate (7), bisdemethoxycurcumin
(8), wvanillic acid (9), syringic acid (10), 6-methoxydihdyrosanguinarine (11), glycyrrhizic acid (12), (E)-3, 3’-dimethoxy-4,
4'-dihydroxystilbene (13), schisandrol B (14), 7-hydroxylathyrol (15), and nardosinone (16). Conclusion All the compounds are
isolated from this plant for the first time, and compounds 3, 7, 8, 11, and 13—16 are isolated from the plants of Leguminosae for the
first time, compounds 2, 4—6, 9, 10 are isolated from the plants of Millettia Wight et Arn. for the first time.
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‘C, ESI-MS m/z: 429 [M+H]". 'H-NMR (400 MHz,
CDCly) d: 5.70 (1H, s, H-6), 3.68 (1H, m, H-3), 1.20
(3H, s, H-19), 0.93 (3H, d, J = 5.8 Hz, H-21), 0.85
(3H, d, J = 7.2 Hz, H-27), 0.83 (3H, t, J = 10.2 Hz,
H-29), 0.80 (3H, d, J = 7.2 Hz, H-26), 0.68 (3H, s,
H-18); "C-NMR (100 MHz, CDCls) 6: 202.5 (C-7),
165.3 (C-5), 126.1 (C-6), 70.6 (C-3), 54.7 (C-17), 50.0
(C-9, 14), 45.8 (C-8), 45.4 (C-24), 43.1 (C-13), 41.8
(C-4), 38.7 (C-12), 38.3 (C-10), 36.4 (C-1), 36.1
(C-20), 34.0 (C-22), 31.2 (C-2), 29.1 (C-25), 28.6
(C-16), 26.4 (C-15), 26.1 (C-23), 23.1 (C-28), 21.2
(C-11), 19.9 (C-26), 19.1 (C-27), 19.0 (C-21), 17.4
(C-18), 12.0 (C-19,29) LA -¥Hfs 55 Sciikfis— 2™
WA LR T-5E-B- 1 ST

&Y 2: Ak R CEA), mp 193~194 C,
TCL 25T 254 nm N WLEAT I BE, ESI-MS m/z: 445
[M+H]". "H-NMR (400 MHz, CDCl5) 8: 7.06~7.73
(15H, m, H-2'~6', 2"~6", 2""~6""), 6.86 (1H, d, J =
7.6 Hz, H-8), 6.09 (1H, d, J = 8.0 Hz, H-5), 4.79 (1H,
m, H-7), 4.34 (1H, m, H-4), 3.93 (1H, dd, J=11.4, 4.0
Hz, H-3b), 3.82 (1H, dd, J = 11.4, 4.0 Hz, H-3a), 3.22
(1H, dd, J = 13.8, 5.8 Hz, H-10b), 3.07 (1H, dd, J =
13.5, 5.8 Hz, H-10a), 2.77 (1H, dd, J = 13.8, 7.0 Hz,
H-11b), 2.73 (1H, dd, J = 13.8, 7.0 Hz, H-11a), 2.02
(3H, s, H-1); “C-NMR (100 MHz, CDCl;) 6: 170.8
(C-2), 170.3 (C-6), 167.1 (C-9), 136.7 (C-1"), 136.6
(C-1"), 133.6 (C-1"), 131.9 (C-4"), 129.4 (C-3"), 129.3
(C-5"), 129.1 (C-3"), 129.1 (C-5""), 128.8 (C-2"),
128.7 (C-6"), 128.6 (C-4"), 128.5 (C-2'), 128.49
(C-6"), 127.1 (C-2""), 127.1 (C-6""), 127.0 (C-3', 5"),
126.7 (C-4""), 64.5 (C-3), 55.0 (C-7), 49.4 (C-4), 38.4
(C-lO) 37.4 (C-11), 20.8 (C-1). LA £ di 5 STk 1
— 5P R A 2 RS S 2 R 1

%A% 3: Lkt (EE.PEI&ZEE.), mp 161~162
‘C, ESI-MS m/z: 427 [M+H] . 'H-NMR (400 MHz,
CDCl;) 8: 5.10 (1H, m, H-21), 2.37 (1H, m, H-2a),
2.30 (1H, m, H-2b), 2.24 (1H, m, H-4), 1.98 (1H, m,
H-1a), 1.91 (1H, overlapped, H-16b), 1.74 (1H, m,
H-19b), 1.72 (1H, overlapped, H-6b), 1.69 (3H, s,
H-29), 1.65 (1H, m, H-20), 1.64 (1H, m, H-1b), 1.61
(3H, s, H-30), 1.57 (1H, overlapped, H-16a), 1.54 (1H,
overlapped, H-10), 1.51 (1H, m, H-12b), 1.47 (1H,
overlapped, H-11b), 1.43 (1H, overlapped, H-7a), 1.40

(1H, m, H-20), 1.38 (1H, overlapped, H-11a), 1.36
(1H, overlapped, H-8), 1.32 (1H, overlapped, H-7b),
1.30 (1H, overlapped, H-15), 1.28 (1H, m, H-18b),
1.24 (1H, overlapped, H-6a), 1.14 (3H, s, H-27), 1.11
(1H, m, H-19a), 1.06 (1H, m, H-18a), 0.92 (3H, s,
H-25), 0.91 (1H, overlapped, H-12a), 0.90 (3H, s,
H-28), 0.88 (3H, s, H-26), 0.87 (3H, d, J = 6.6 Hz,
H-23), 0.71 (3H, s, H-24); "“C-NMR (100 MHz,
CDCls) 6: 213.3 (C-3), 130.9 (C-22), 125.2 (C-21),
59.6 (C-10), 58.2 (C-4), 49.9 (C-8), 44.5 (C-18), 43.6
(C-19), 42.8 (C-5), 41.5 (C-2), 41.1 (C-6), 38.6
(C-14), 38.5 (C-9), 36.9 (C-13), 35.3 (C-11), 34.7
(C-16), 33.0 (C-28), 32.3 (C-12), 31.8 (C-17), 29.2
(C-15), 25.8 (C-29), 23.2 (C-20), 22.3 (C-1), 20.6
(C-27), 19.6 (C-25), 17.9 (C-7), 17.6 (C-30), 15.2
(C-26), 14.7 (C-24), 6.8 (C-23). LL_E¥¥a 5 ik iE
— UM s e A 3 R BE R

%/a\% 4: AMRAK CFFEE), mp 134~138 C,
TCL %%WT 254 nm FWEA G BE, ESI-MS m/z: 117
[M+H]". 'H-NMR (400 MHz, DMSO-ds) : 6.62
(2H, s, H-2, 3); "C-NMR (100 MHz, DMSO-ds) -
166.0 (C-1, 4), 133.9 (C-2, 3). DL E¥¥a 5 ik iE
— 5, LAY 4 IR T R

&M 5: AEERIREME CNET, mp 162~163
‘C, TCL % WT 254 nm N ALEATIEDE, ESI-MS m/z:
187 [M+H]". 'H-NMR (400 MHz, CD5COCD;) 4
8.08 (1H, d, J = 9.6 Hz, H-4), 7.96 (1H, s, H-12), 7.96
(1H, s, H-5), 7.54 (1H, s, H-8), 7.03 (1H, s, H-11),
6.37 (1H, d, J = 9.6 Hz, H-3); "“C-NMR (100 MHz,
CD;COCDs) 6: 160.8 (C-2), 157.2 (C-7), 153.1 (C-9),
148.4 (C-12), 145.3 (C-4), 125.8 (C-6), 121.5 (C-5),
116.6 (C-10), 115.3 (C-3), 107.5 (C-11), 100.1 (C-8).
DL %ot 5 Scikaon —2, s et A 5 ok
(RIS

tEW) 6. FEERIRS: & (NI, mp 134~136
‘C, TCL J%%éfm 254 nm W EAG RGBT, ESI-MS m/z:
205 [M+H]". '"H-NMR (400 MHz, CDsCOCD3) §:
7.27 (1H, dd, J = 9.0, 6.8 Hz, H-4), 6.19 (1H, d, J =
9.0 Hz, H-3), 6.01 (1H, d, J = 6.8 Hz, H-5), 3.88 (1H,
d, J = 154 Hz, H-10a), 3.75 (1H, m, H-10b), 3.00
(1H, m, H-7), 2.90 (1H, m, H-11a), 2.82 (1H, m,
H-13a), 2.43 (1H, m, H-9), 2.24 (1H, m, H-13b), 2.19
(1H, m, H-11b), 2.08 (3H, s, N-CH;), 1.88 (1H, d, J =
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12.8 Hz, H-8a), 1.75 (1H, d, J = 12.8 Hz, H-8b);
BC-NMR (100 MHz, CD;COCD;) &: 163.5 (C-2),
153.1 (C-6), 139.2 (C-4), 116.7 (C-3), 104.2 (C-5),
63.4 (C-13), 63.0 (C-11), 50.6 (C-10), 46.4 (N-CH3),
36.2 (C-7), 28.9 (C-9), 26.0 (C-8). LA _F%¥s 5 STk
B8, WA 6 O N-FRIL & A TET

WEY 7. AR AR (NED, TCL %4MT 254
nm FWEAEERE, ESI-MS m/z: 589 [M+H] .
'H-NMR (400 MHz, CD;COCDs) 8: 7.55 (1H, d, J =
15.8 Hz, H-3"), 7.17 (1H, s, H-2"), 7.05 (1H, d, J = 8.2
Hz, H-6"), 6.88 (1H, d, J = 8.2 Hz, H-5"), 6.32 (1H, d,
J = 15.8 Hz, H-2'), 4.73 (1H, brs, H-29a), 4.60 (1H,
brs, H-29b), 4.56 (1H, m, H-3), 2.39 (1H, m, H-19),
1.71 (3H, s, H-30), 1.05, 0.98, 0.94, 0.92, 0.89, 0.83
(% 3H, s, H-23 ~28); "“C-NMR (100 MHz,
CD;COCDs) 6: 1672 (C-17), 151.7 (C-20), 146.4
(C-4"), 145.4 (C-3"), 144.0 (C-3"), 127.7 (C-1"), 122.5
(C-6"), 116.3 (C-2), 115.2 (C-2"), 114.6 (C-5"), 110.1
(C-29), 81.0 (C-3), 56.2 (C-5), 51.3 (C-9), 50.0
(C-18), 48.0 (C-19), 43.3 (C-14, 17), 41.6 (C-8), 39.1
(C-22), 39.0 (C-13), 38.7 (C-1), 37.9 (C-4), 37.6
(C-10), 35.6 (C-16), 35.1 (C-7), 31.4 (C-21), 28.4
(C-11), 26.4 (C-23), 25.6 (C-12), 24.6 (C-2), 21.8
(C-15), 19.5 (C-30), 19.0 (C-6), 18.8 (C-28), 17.1
(C-24), 16.7 (C-25), 16.6 (C-26), 15.1 (C-27). LA %k
3 5 SCaRARE 3, SRS T A )
5 T

&) 8: kR (AN, mp 221~222 C,
TCL 24MT 254 nm WA IEHE, ESI-MS m/z: 309
[M+H]". '"H-NMR (400 MHz, CD;COCD;) d: 7.61
(2H, d, J = 15.8 Hz, H-7, 7'), 7.58 (4H, d, J = 8.0 Hz,
H-2, 6,2', 6'), 691 (4H, d, J = 8.0 Hz, H-3, 5, 3', 5),
6.68 (2H, d, J=15.8 Hz, H-8, 8), 5.99 (1H, s, H-10);
BC-NMR (100 MHz, CD5COCD;) 6: 184.6 (C-9, 9'),
160.5 (C-4, 4'), 141.1 (C-1, 1"), 131.0 (C-2, 2/, 6, 6'),
127.7 (C-7, 7, 122.1 (C-8, 8), 116.8 (C-3, 3', 5, 5'),
101.8 (C-10). PA_EXicdi 5 Seikafas— 2%, ke
AW 8 ML AT E I F .

&Y 9: kAR CGRERD, mp 177~179 C,
TCL %851 254 nm N WLEAT IS HE, ESI-MS m/z: 169
[M+H]". "H-NMR (400 MHz, CD;COCD;) d: 7.59
(1H, d, J = 8.3 Hz, H-6), 7.57 (1H, s, H-2), 6.91 (1H,
d, J = 8.1 Hz, H-5), 3.90 (3H, s, 3-OCH;); "*C-NMR

(100 MHz, CD;COCD;) ¢: 167.9 (1-COOH), 152.1
(C-3), 148.1 (C-4), 124.9 (C-6), 123.1 (C-1), 115.5
(C-5), 113.5 (C-2), 56.3 (3-OCH3). LA % 5 SCiik
it —8, MEEEEY 9 W,

5P 10: LEEHIRE W CGAEDD, mp 207~
208 ‘C, TCL %£4MJ 254 nm N M A IS, ESI-MS
m/z: 199 [M+H]". "H-NMR (400 MHz, CD;COCD3)
5. 733 (2H, s, H-2), 3.89 (6H, s, 3, 5-OCH;);
BC-NMR (100 MHz, CD;COCD3) 6: 167.5 (-COOH),
148.4 (C-3, 5), 141.6 (C-4), 121.5 (C-1), 108.1 (C-2,
6), 56.7 (3, 5-OCHs). LA - ¥idl 5 Srihah i — 5,
WA 10 9 T HIR

AW 11: R ER K GAED, mp 190~192
‘C, ESI-MS m/z: 364 [M+H] . 'H-NMR (400 MHz,
DMSO-dy) d: 7.84 (1H, d, J = 8.6 Hz, H-11), 7.66
(1H, s, H-4), 7.55 (1H, d, J = 8.6 Hz, H-12), 7.51 (1H,
d, J = 8.2 Hz, H-10), 7.22 (1H, s, H-1), 6.99 (1H, d,
J = 82 Hz, H9), 614 (2H, d, J = 8.6 Hz
7-OCH,0-8), 6.11 (2H, d, J = 14.6 Hz, 2-OCH,0-3),
5.50 (1H, d, J = 6.3 Hz, H-6), 2.86 (3H, s, O-CHj),
2.76 (3H, s, N-CH3); “C-NMR (100 MHz, CD;COCDj)
J5: 149.2 (C-2), 148.8 (C-8), 148.2 (C-3), 146.2 (C-7),
139.5 (C-4b), 132.0 (C-12a), 127.8 (C-10a), 126.7
(C-4a), 124.5 (C-12), 123.9 (C-10b), 120.9 (C-11),
117.0 (C-10), 114.7 (C-6a), 109.3 (C-9), 105.2 (C-1),
102.8 (7-OCH,0-8), 102.3 (2-OCH,0-3), 101.1 (C-4),
85.1 (C-6), 62.1 (-OCH3), 41.0 (N-CHs)o LA %3 5
SckpoE 5, WA 11 6K
S AR B

& 12: R R CRED, mp 170~171 C,
ESI-MS m/z: 823 [M+H]". 'H-NMR (400 MHz,
DMSO-ds) d: 5.39 (1H, s, H-12), 448 (1H, d, J= 7.6
Hz, H-1"), 438 (1H, d, J= 7.6 Hz, H-1"), 3.54 (1H, s,
H-4', 5", 3.39 (1H, s, H-5"), 3.28 (3H, s, H-2', 3, 4"),
3.18 (1H, s, H-3"), 3.03 (2H, s, H-3, 2"), 2.33 (1H, s,
H-9), 1.34 (3H, s, H-27), 1.10 (3H, s, H-28), 1.03 (6H,
s, H-25, 26), 0.94 (3H, s, H-23), 0.75 (3H, s, H-29),
0.71 (3H, s, H-24); "C-NMR (100 MHz, DMSO-dj)
5 199.0 (C-11), 177.7 (C-30), 170.5 (C-6"), 170.1
(C-6"), 169.7 (C-13), 127.3 (C-12), 104.6 (C-1"),
103.4 (C-1), 88.1 (C-3), 82.6 (C-2'), 76.1 (C-5"), 75.9
(C-3"), 75.6 (C-3"), 74.9 (C-5"), 74.8 (C-2"), 71.5
(C-4"), 713 (C-4), 61.0 (C-9), 54.3 (C-5), 48.0
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(C-18), 44.8 (C-8), 43.1 (C-20), 42.9 (C-14), 40.6
(C-19), 39.0 (C-4), 38.5 (C-1), 37.5 (C-22), 36.3
(C-10), 32.1 (C-7), 31.5 (C-17), 30.3 (C-21), 28.4
(C-29), 27.8 (C-28), 27.1 (C-23), 26.0 (C-15), 25.8
(C-16), 25.6 (C-2), 22.9 (C-27), 18.3 (C-26), 16.9
(C-6), 16.2 (C-25), 15.9 (C-24). DL - F¥s 15 SCik i i
— PO s A 12 N H R

AW 13: KR (547D, mp 216~218 C,
TCL %&MT 254 nm RS G BT, ESI-MS m/z: 273
[M+H]". 'H-NMR (400 MHz, CDCl;) 6: 7.02 (2H, s,
H-2,2"), 7.00 (2H, d, J = 8.0 Hz, H-6, 6'), 6.90 (2H, d,
J = 8.0 Hz, H-5, 5), 6.88 (2H, s, H-7, 7'), 5.64 (2H,
brs, 2 X -OH), 3.95 (6H, s, 2 X -OCH;); "*C-NMR (100
MHz, CDCl;) d: 146.7 (C-3, 3"), 145.3 (C-4, 4'), 130.2
(C-1, 1), 126.5 (C-7, 7), 120.1 (C-6, 6), 114.6 (C-5,
5", 108.0 (C-2, 2'), 55.9 (2X-OCH3). LA F¥¥E 5
pkakiE S0, SR A Y 13 A (B)-3, 3
A4, 4RI, - K L

&) 14: EY] AR COBHD, mp 54~56
C, TCL 4M] 254 nm W EEATIEHE, ESI-MS m/z:
401 [M+H] . "H-NMR (400 MHz, DMSO-ds) 6: 6.73
(1H, s, H-4), 6.58 (1H, s, H-11), 6.00 (2H, d, J = 5.9
Hz, O-CH,-0), 3.98 (1H, s, 8-OH), 3.81 (3H, s,
-OCH3), 3.72 (3H, s, -OCHj), 3.69 (3H, s, -OCH3),
3.35 (3H, s, -OCHj), 2.66 (1H, d, J = 13.6 Hz, H-6a),
236 (1H, d, J = 13.3 Hz, H-9a), 2.22 (2H, dd, J =
13.6, 13.3 Hz, H-6b, 9b), 1.66 (1H, m, H-7), 111(3H
s, H-17), 0.69 (3H, d, J = 6.8 Hz, H-18); "C-NMR
(100 MHz, DMSO-dq) d: 151.1 (C-3), 150.7 (C-1),
147.1 (C-12), 140.7 (C-14), 139.3 (C-2), 134.3 (C-13),
133.9 (C-5), 133.0 (C-10), 122.6 (C-16), 122.1 (C-15),
111.6 (C-4), 105.7 (C-11), 100.7 (O-CH,-0), 70.7
(C-8), 60.3 (-OCH3), 60.0 (-OCH3), 58.9 (-OCH3),
55.5 (-OCHj3), 40.8 (C-7), 40.6 (C-9), 33.4 (C-6), 30.4
(C-18), 15.5 (C-17). LA b%df 5 e ki — 55,
M SEA ) 14 Tk TEEZ

&Y 15: AR AR, ESI-MS m/z: 351
[M+H]". '"H-NMR (400 MHz, DMSO-ds) 6: 7.13
(1H, d, J = 11.4 Hz, H-12), 5.04 (1H, s, H-17a), 4.83
(1H, s, H-17b), 4.79 (1H, s, H-5), 4.12 (1H, s, H-3),
4.06 (1H, d, J = 3.0 Hz, H-7), 2.74 (1H, m, H-1a),
2.00 (1H, m, H-4), 1.85 (1H, m, H-8a), 1.69 (2H, m,
H-2, 8b), 1.63 (3H, s, H-20), 1.57 (1H, m, H-1b), 1.45

(1H, m, H-11), 1.31 (1H, m, H-9), 1.16 (3H, s, H-18),
1.08 (3H, s, H-19), 0.97 (3H, d, J = 5.9 Hz, H-16);
BC.NMR (100 MHz, DMSO-dg) 6: 201.4 (C-14),
151.9 (C-6), 146.4 (C-12), 133.3 (C-13), 109.9 (C-17),
87.1 (C-15), 77.1 (C-3), 75.2 (C-7), 65.4 (C-5), 52.8
(C-4), 46.5 (C-1), 37.1 (C-2), 32.0 (C-8), 31.3 (C-9),
28.5 (C-18), 27.5 (C-11), 24.1 (C-10), 16.0 (C-19), 13.9
(C-16), 12.7 (C-20). LA L%k b5 3 —3™, i
BREY 15 N T-FEFE T8 i

WEY) 16 ATRA <W5ﬂ>, mp 93~95 C,

ESI-MS m/z: 251 [M+H] H-NMR (400 MHz,

DMSO-dg) o: 6.87 (1H, s, H-1), 4.87 (1H, t, J = 8.3

Hz, H-7), 3.11 (1H, dd, J = 18.6, 7.2 Hz, H-8b), 2.96

(1H, d, J = 9.5 Hz, H-6), 2.29 (1H, d, J = 18.6 Hz,

H-8a), 2, 24 (2H, m, H-2), 1.89 (1H, m, H-4), 1.48

(2H, m, H-3), 1.29 (3H, s, H-13), 1.09 (3H, s, H-12),

1.05 (3H, s, H-14), 0.96 (3H, d, J = 6.5 Hz, H-15);

BC-NMR (100 MHz, DMSO-dq) &: 195.7 (C-9), 139.9

(C-10), 136.7 (C-1), 84.6 (C-11), 77.5 (C-7), 58.5

(C-6), 39.6 (C-8), 37.9 (C-5), 32.4 (C-4), 25.9 (C-14),

25.3 (C-2), 25.2 (C-3), 23.0 (C-13), 21.8 (C-12), 15.8

(C-15). LA E¥ods 55 3cmiaiiE — 50, Mokt s
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