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Isoflavones from Millettia nitida var. hirsutissima
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Abstract: To study the chemical constituents of Millettia nitida var. hirsutissima, the constituents were
isolated by chromatographic techniques, and structures were identified by spectroscopic methods. Eight
isoflavones were isolated and identified, including a new compound, hirsutissimiside F (1), and seven known
compounds, formononetin (2), ononin (3), odoratin 7-O-f-D-glucopyranoside (4), lanceolarin (5), afromosin (6),
sphaerobioside (7), and hirsutissimiside B (8). Compounds 3, 4, 5 and 7 were isolated from the genus Millettia

for the first time, 2 was obtained from this plant for the first time.
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Figure 1 The structures of compounds 1-8
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Figure 2 The structure and key HMBC of compound 1

Table 1 'H NMR and "*C NMR spectral data of compound 1

(DMSO-de)
No. 3C NMR 'H NMR HMBC

2 155.6 8.47 (s) C-1,3,4,9
3 122.4

4 180.8

5 161.9

6 100.2 6.45 (d, 2.4) C-5,7,8,10
7 163.3

8 95.1 6.74 (d, 2.4) C-6,7,9,10
9 157.7

10 106.5

5-OH 12.84 (s) C-5,6,10

ik 124.4

2/ 130.4 7.52 (d, 8.7) C-3,4',6'
3 116.4 7.11 (d, 8.7) C-1,4, 5
4 157.7

5 116.4 7.11 (d, 8.7) C-1',3", 4/
6’ 130.4 7.52 (d, 8.7) C-3,2', 4'

7-Gle 1 100.3 5.03 (d, 8.7) c-7

2 73.4

3 76.9

4 70.7

5 76.0

6 66.8 3.86 (m), 3.39 (m)

Rha 1 101.0 453 (brs) c-6"

2 70.1

3 70.3

4 725

5 68.8

6 183 1.10 (d, 6.3)

4'-Gle 1 100.6 492 (d, 7.5) c-4'

2 73.6

3 77.0

4 71.1

5 77.4

6 61.1
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SRR S BEEEY) FEW R S Millettia nitida var.
hirsutissima.
1 RS E

IR0 I R ZS KR 13 kg, FH 10 f5 11 95% 2
BRI, R RIS ), SR I K TR &, iRk
FIF . R SBEFIIE T REARIN, 43 43 21047 e ok
W) (80.0 g)v LR LPERAIY) (125.0 g)- 1E T
%HWJ (380 0g).
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ﬁ-%‘@?-m (65:35:10) Yelii, f32] 5 A5
(Fr.1~Fr.5). Fr.l (24.7 g) SHRERA (0155, %WJ-
P (10 © 1) BB, J4 Sephadex LH-20 F:{f 4l
b, ER-K (10 1) BElifF 2592 (210 mg) 16
(300 mg); Fr.2 (37.6 g) &RERAEOIGSr 5, SA5-H
BE (8:1) Yellt, P& Sephadex LH-20 FE i il
RP-18 FE(A 1% 7385, 435l F I RE AT 20%~60% £ gk
A3 201654 3 (40 mg). 4 (8 mg) A1 5 (30 mg); Fr.4
(40.0 g) LAERATEIE 3B, LR LNE- L BE-7K B AL
Ve, T4 Sephadex LH-20 k(7 i 43 55, H i yL i 15
FHb &M 7 (630.0 mg) F1 8 (830.0 mg). Fr.5 (40.0 g)
28 HP-20 K AL BRAR IS A (1335 23 15, LWE-ZKBR FE Uk
i, 20% LIS FE 4 Sephadex LH-20 A% Al
Rp-18 At 73 5, ARG 1 (38.0 mg).
2 HWERE

WEM 1 LR (WEE-/K), mp 176~
179 °C; [a] % —42.7°(c 0.75, Hy0)o UV (MeCN) Ay
260 nm, '"H NMR Al “C NMR %l W% 1.

wEW 2 LS, mp 252~253 C, UV

(MeOH) A nm (log €): 248 (0.73), 300 (0.30); NaOAc:

254 (0.77). 'H NMR (300 MHz, DMSO-dg) &: 10.71
(1H, s, OH), 8.35 (1H, s, H-2), 7.97 (1H, d, J = 8.7 Hz,
H-5), 7.51 (2H, d, J = 8.7 Hz, H-2', 6'), 6.99 (2H, d, J =
8.7 Hz, H-3', 5"), 6.94 (1H, dd, J = 8.7, 2.1 Hz, H-6),
6.88 (1H, d, J = 2.1 Hz, H-8), 3.79 (3H, s, OCH3). LA
e S SC R YR E PR A & (formononetin) £
—H

wE®W3 HEKA, mp 220~221 C, UV
(MeOH) Ama nm: 260.5, 287.0. 'H NMR (300 MHz,
DMSO-d;) J: 8.45 (1H, s, H-2), 8.06 (1H, d, J= 9.0 Hz,
H-5), 7.54 (2H, d, J = 9.0 Hz, H-2', 6'), 7.25 (1H, d, J =
2.1 Hz, H-8), 7.15 (1H, dd, J = 9.0, 2.1 Hz, H-6), 7.01
(2H, d, J = 9.0 Hz, H-3', 5"), 5.11 (1H, d, J = 9.0 Hz,
gle H-1"), 3.79 (3H, s, OCH3). "*C NMR (75 MHz,
DMSO-dg) &: 153.7 (C-2), 124.0 (C-3), 174.7 (C-4),
127.0 (C-5), 115.6 (C-6), 161.4 (C-7), 103.4 (C-8),
157.1 (C-9), 118.4 (C-10), 123.4 (C-1"), 130.1 (C-2', 6),
113.6 (C-3', 5"), 159.0 (C-4"), 100.0 (C-1"), 73.1 (C-2"),
76.4 (C-3"), 69.6 (C-4"), 77.2 (C-5"), 60.2 (C-6"), 55.2

(OCH3). L E#di 5 Sk HiE = Wi 1615 (ononin)
el —5.
hEaEWmas HEKMA, mp 221~223 C, UV

(MeOH) Apax nm (log €): 219 (4.14), 262 (4.05), 319
(3.67). "HNMR (300 MHz, DMSO-d;) 6: 9.04 (1H, s,
OH), 8.39 (1H, s, H-2), 7.48 (1H, s, H-5), 7.33 (1H, s,
H-8), 7.06 (1H, s, H-2'), 6.97 (2H, s, H-5', 6'), 5.18 (1H,
d, J = 7.0 Hz, glc H-1"), 3.89 (3H, s, OCH;-6), 3.80
(3H, s, OCH;-4"). *C NMR (75 MHz, DMSO-d) o:
151.5 (C-2), 123.0 (C-3), 174.3 (C-4), 104.7 (C-5),
147.5 (C-6), 151.2 (C-7), 103.4 (C-8), 151.5 (C-9),
117.8 (C-10), 124.7 (C-1"), 116.4 (C-2'), 146.0 (C-3"),
147.5 (C-4"), 111.9 (C-5'), 119.7 (C-6'), 99.6 (C-1"),
73.0 (C-2"), 77.2 (C-3"), 69.6 (C-4""), 76.8 (C-5"), 60.6
(C-6"), 55.8 (OCHs), 55.7 (OCH3). LL b %4 15 3 k!> ©
o B ) bz 5= 7-O-p-D-ML I 2B (odoratin 7-O-4-
D-glucopyranoside) (i —EL,

HEMS AEE A, mp 190~192 C; UV
(MeOH) Amax nm (log €): 210.0 (0.952), 261.0 (1.428),
323.5 (0.225). "H NMR (300 MHz, DMSO-dj) d: 12.90
(OH-5), 8.44 (1H, s, H-2), 7.52 (2H, d, J = 8.4 Hz, H-2",
6", 7.02 (2H, d, J = 8.4 Hz, H-3', 5"), 6.75 (1H, d, J =
1.5 Hz, H-8), 6.48 (1H, d, J = 1.5 Hz, H-6), 5.03 (1H, d,
J =172 Hz, glc H-1), 4.80 (1H, d, J = 3.0 Hz, api H-1).
C NMR (75 MHz, DMSO-d;) 0: 155.0 (C-2), 122.8
(C-3), 180.5 (C-4), 163.0 (C-5), 99.7 (C-6), 161.6 (C-7),
94.6 (C-8), 157.2 (C-9), 106.1 (C-10), 122.2 (C-1"),
130.2 (C-2/, 6"), 113.8 (C-3', 5'), 159.2 (C-4"), 99.8 (glc
C-1"), 73.0 (C-2"), 78.7 (C-3"), 69.9 (C-4"), 76.4
(C-5"), 67.6 (C-6"), 109.3 (api C-1""), 75.9 (C-2'"),
75.6 (C-3""), 73.3 (C-4""), 63.2 (C-5""). VL ¥
BRUR G IR (TR TE (lanceolarin) %4 — 5.
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H-2), 7.40 (2H, d, J= 8.4 Hz, H-2', 6"), 6.83 (2H, d, J =
8.4 Hz, H-3', 5), 6.73 (1H, d, J = 2.4 Hz, H-8), 6.44
(1H, d, J = 2.4 Hz, H-6), 5.03 (1H, d, J = 7.5 Hz, glc
H-1"), 4.52 (1H, br s, tha H-1""). *C NMR (75 MHz,
DMSO-dg) d:154.5 (C-2), 121.1 (C-3), 180.5 (C-4),
157.5 (C-5), 99.7 (C-6), 161.5 (C-7), 94.6 (C-8), 157.2
(C-9), 106.2 (C-10), 122.4 (C-1"), 130.2 (C-2', 6),
115.1 (C-3', 5), 162.8 (C-4"), 100.7 (glec C-1"), 73.0
(C-2"), 76.5 (C-3"), 70.0 (C-4"), 75.6 (C-5"), 66.4
(C-6"), 99.9 (rha C-1'"), 70.3 (C-2"""), 70.7 (C-3""), 72.1
(C-4""), 68.4 (C-5""), 17.9 (C-6"") i J2 BR /K A%t
HPRERN B AR . OO e R L SR, b
PR BGRB8, W e S 7 R 3
FEXSUHEFF (sphaerobioside), Bl 5, 7, 4'- = ¥4 Hk 7 0 -
7-O- - L-NH R R 25 - (1—6)-O-B-D- R e 76 2 41
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