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Study on isoflavones isolated from stems of Wisteria sinensis
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Abstract: Objective To investigate the chemical constituents from the stems of Wisteria sinensis. Methods The 14 chemical
constituents were isolated and purified by silica gel, polyamide, Sephadex LH-20 column chromatography, and semi-preparative
HPLC, and their chemical structures were identified by physico-chemical constants and spectral data. Results Fourteen isoflavones
were isolated from the methanol extract of the stems of W. sinensis and identified as tectorigenin-7-O-B-D-(6"-O-acetyl)-glucoside (1),
7,3'4'-trihydroxyisoflavanone (2), formononetin (3), afromosin (4), prunetin (5), biochanin A (6), gliricidin (7), 8-O-methylreyusin (8),
tectoridin (9), genistin (10), sissotrin (11), ononin (12), kakkanin (13), and kushenol O (14). Conclusion Compound 1 is a new
compound named as tectoridin A, and compounds 2, 5, 7, 9—11, 13, and 14 are obtained from the genus Wisteria for the first time.
Key words: Wisteria sinensis (Sims) Sweet; isoflavone; tectorigenin-7-O-3-D-(6"-O-acetyl)-glucoside; tectoridin A; prunetin; kakkanin;
kushenol O
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trihydroxyisoflavanone , 2 ) . T5 #§ £ B &
(formononetin, 3). Bif#i% 54 (afromosin, 4).
PE3E 3 (prunetin, 5). W T 22 A (biochanin A,
6). 7,35 -=F k-4 - W E R EE (gliricidin, 7).
8- H L 3¢ ( 8-O-methylretusin, 8). iIF &
(tectoridin, 9)+ JeBIATF (genistin, 10). PFEA
1F (sissotrin, 11). TSHE{ETF C(ononin, 12). E{E
T (kakkanin, 13). 7% Z# O (kushenol O, 14).
H, th&m 1 EHEY, NS ET A b
EW 2. 5. 7. 9~11. 13, 14 NE RNERE B DY)
o B
1 {UEEHH

AVANCE 111 600 MHz A% B He 9% A3 (i [ 4 5 3
AT]D; QTrap 45007 FiiE{ (nE-K AB SCIEX
AFED s % E SO A ik A (LC-20AB,
SPD-20A, HAGEAT); Cis & Ei%H (250
mmX 10 mm, 5 pm, 3[F Kromsil A ] ); Sephadex
LH-20 (£ GE A#]); EL204 HL T RF (M-
FERIZAXER AT el 28 KA ORI B 28 bl 2%
TT s 42550 (ordirall, BRI AR
naD); AR (EE Merck A ] ); HSGFasq
EERERERR R ETL AR R A RAFD;
R CGF B TARARD; RKlthok (E
ISR N R A D

HHEZET 2015 4F 11 A REFWALEHE, B
MK 2y 5 B B KRR S ® N E T Wisteria
sinensis (Sims) Sweet (25, i FrA (141018) f#
1F TN RZE L iR AR =
2 REESNE
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WS IR R [ B 22 IRZEI, &30 43 A B[R
WA, SRR CRT). /AR
CRT). BERR CFRAERYNRE 292 go — A HEAHL
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90—70 : 30) f5%| Fr. C1~C5. Fr. C2 &idF44%
WAH (FHEE-7K 40 © 60D 7r B4k ASEUL A 6 (r=
21.5 min, 6.0 mg). Fr. D &3t & iAH CFEE-
K38 :62) pESARREINAEY 3 (1r=25.0 min,

6.0 mg). 4 (g=22.5min, 2.0 mg). Fr. F &id K
RS, & RE-FEE (95 0580 1 20)
B VRSB 3 ANBELEAL, 7378 Fr. F1~F3.,
Fr. F3 Z3 il &3 A CFREE-/K 40 & 60D 43 B4tk
BEMEY 5 (®k=21.0 min, 10.0 mg). BER MR
FEYNZT 292 ¢ FHHEAMAES, Jies HE g Mol
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H R A s, S bE-FIE (951 5—~80 -
20) BREEBEML, 19315 MNEEBAAL, 42508 Fr.a~
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IERA R, S - HEE (95 15—
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23.0 mg). Fr. ¢ il & WUH (il (HIEE-7K 35 ¢
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Fr. d A R SR B EAE:, 20 FEE-7K (10 & 90—~50 :
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AW 13 (1r=22.5 min, 11.0 mg). 14 (r=24.5 min,
3.0 mg).
3 ZHEE

&P 1. [k R (HED, mp 263~264 C,
[o]h —43 (c 0.1, MeOH); UV Ao (nm): 208, 265,
331 (sh); IRveer (em!): 3 398, 1 634, 1 576, 1 459,
1 289; FeCls # Molish /< M. & FH 1% . HR-ESI-MS 25
WS T B T8 m/z: 527.117 2 [M+Na]*GiH5HAE
527.116 5), &4 'H-. BC-NMR LL & 2D-NMR %}
PEHEM 7 F AN CoaHuOry AHIATE R 13,
'H-NMR Al 3C-NMR ##5 1.3 1. PC-NMR i 2
A 24 NRES, B 10 MRS (O 181.2,
171.3, 157.5, 156.3, 153.2, 153.0, 132.6, 123.1, 121.5,
107.0). 1 MHIEBES (oc 19.00. 1 ANSHEIER
5% (5c60.1)s 1 MEHIERES (5c 63.3) Fl 11
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=1 1£A41# BC-NMR (150 MHz, CD30D) #1 'H-HMR (500 MHz, CD:0D) #iE
Table 1 '3C-NMR (150 MHz, CD30D) and 'H-HMR (500 MHz, CD30D) data of compound 1
{30A on dc A on éc
2 8.08 (1H, s) 154.0 4 157.5
3 123.1 5! 6.82 (1H, d,J=7.0 Hz) 114.9
4 181.2 6 7.35(1H, d,J=8.0 Hz) 129.9
5 153.2 1" 5.03 (1H, d,J=7.0 Hz) 100.5
6 132.6 2" 3.56 (1H, m) 73.3
7 156.3 3" 3.52 (1H, m) 76.4
8 6.77 (1H, s) 942 4 3.40 (1H, m) 70.1
9 153.0 5" 3.70 (1H, m) 74.2
10 107.0 6" 421 (1H, m), 4.43 (1H, m) 633
Iy 121.5 7" 171.3
2 735 (1H, d,J = 8.0 Hz) 129.9 8" 2.06 3H, s) 19.0
3 6.82 (1H, d, /= 7.0 Hz) 114.9 6-OCH3 3.86 (3H, 5) 60.1

MR EERE S (dc 154.0, 129.9, 129.9, 1149,
114.9, 100.5, 94.2, 76.4, 74.2,73.3, 70.1) . 4L &9 1
5 SRR E P R A A S R A R AR L, K
P F BRI, (a1 ZH 1A 6c 171.3
PIEREER AN 1 /> 5c 19.4 [ H3ERR . 456 HSQC #E,
M HMBC i (B 1) KILH R H-8" (0n 2.06)
FC-7" (6 171.3) MK, WA 1 HERETZ
1A BRI S5 R F B HMBC 3 R &0 1 H-1"
(0 5.03) 5 C-7 (0c 156.3) MK, ViBIHIERAES
R RN C-7 4 F. At MBI 55
01 5.03 (d, J = 7.0 Hz) (A BOH W g () re A
HB L, MG 5E R RMEIRAL, AR
) C-5" (AL R 77.4 220K 74.2, 1A B3
T 3.2, MHERER C-6"hitk =M AE H 60.9 &K
63.3, FHEIANIFE T 2.4, ULBATH ZIHE C-6"hLfF8dE
Al REWERiL . FE4E S HMBC i H-6" (0n 4.21) 5
C-7" (6c 171.3). C-5" (6c 74.2) A%, W] LAFHEN] H 6

1 #&%1EEH HMBC & 'H-"H COSY #%
Fig. 1 Key HMBC and 'H-'H COSY correlation of

compound 1

EIFER C-6" 1 I FRHEA L EAL o

2k LATR, (AW 1 RS hE NS R R-T7-
O-B-D~(6"-O- L) wiMEH . A 1 AHL &,
M NGREET A, SE-ILE 1.

B 2: YAR KR CFEE); ESI-MS m/z: 271
[M+H]*, 2T 3RA CisH100s. 'H-NMR (500 MHz,
CD;0D) §: 8.09 (1H, s, H-2), 8.04 (1H, d, J=9.0 Hz,
H-5), 7.01 (1H, d, J= 2.0 Hz, H-2'), 6.94 (1H, dd, J =
2.0, 9.0 Hz, H-6), 6.84 (1H, d, J = 2.0 Hz, H-8), 6.83
(1H, dd, J = 2.0, 8.0 Hz, H-6'), 6.82 (1H, d, J = 8.0
Hz, H-5"); C-NMR (125 MHz, CD;OD) J: 176.7
(C-4), 163.2 (C-7), 158.3 (C-9), 153.3 (C-2), 145.2
(C-4'), 144.8 (C-3"), 127.1 (C-5), 124.6 (C-3), 123.4
(C-1), 120.3 (C-6), 116.8 (C-10), 116.1 (C-2"), 115.0
(C-6), 114.9 (C-5"), 101.8 (C-8). LA % 5 ki
TEHEAR—F), HASE Y 2 N 7,3 4- =R R
TR o

& 3. EERAR (ENE); ESI-MS m/z: 267
[IM—H]", TN CigH1204. 'H-NMR (500 MHz,
CsDsN) o: 8.44 (1H, d, J = 8.5 Hz, H-5), 8.12 (1H, s,
H-2), 7.76 (2H, d, J = 8.5 Hz, H-2, 6), 7.23 (1H, dd,
J =125, 85 Hz, H-6), 7.14 (1H, d, J = 2.5 Hz, H-8),
7.06 (2H, d, J = 8.5 Hz, H-3', 5), 3.68 (3H, s,
-OCH3); BC-NMR (125 MHz, CsDsN) 6: 175.4 (C-4),
164.7 (C-7), 159.7 (C-4'), 158.5 (C-9), 152.4 (C-2),
130.6 (C-2', 6), 127.9 (C-5), 1252 (C-1'), 1243
(C-3), 117.3 (C-10), 116.0 (C-6), 113.9 (C-3', 5",
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102.9 (C-8), 55.0 (4'-OCH3). LA L2045 SCik 4o
AR5, WA 3 ATRE I R

& 4: AERA (IENE); ESI-MS m/z: 299
[M+H]*, 712N Ci7H1405. 'H-NMR (500 MHz,
CsDsN) o: 8.61 (1H, s, H-2), 7.91 (1H, s, H-5), 7.80
(2H, d, J = 8.5 Hz, H-2', 6'), 7.21 (1H, s, H-8), 7.06
(2H, d, J = 8.5 Hz, H-3', 5), 3.72 (3H, s, 6-OCH3),
3.68 (3H, s, 4-OCH3); '*C-NMR (125 MHz, CsDsN)
5:175.1 (C-4), 159.7 (C-4"), 154.4 (C-7), 152.9 (C-9),
152.3 (C-2), 147.6 (C-6), 130.6 (C-2', 6), 125.4 (C-3),
123.8 (C-1'), 117.3 (C-10), 114.0 (C-3', 5"), 105.5
(C-5), 103.8 (C-8), 55.7 (6-OCH3), 55.0 (4'-OCH3). L
R EE S SRR IE 0, MU A 4 R
BEA,

&Y S: EEmA (HEE); ESI-MS m/z: 283
[M—H], 2 T3RA CiH1205. 'H-NMR (500 MHz,
CsDsN) 6: 8.16 (1H, s, H-2), 7.69 (2H, d, J = 8.5 Hz,
H-2', 6'), 7.27 (2H, d, J = 8.5 Hz, H-3', 5'), 6.61 (1H,
d, J=2.0 Hz, H-6), 6.54 (1H, d, J = 2.0 Hz, H-8), 3.73
(3H, s, 7-OCH3); BC-NMR (125 MHz, CsDsN) o:
181.1 (C-4), 165.7 (C-7), 163.0 (C-5), 159.1 (C-4"),
158.1 (C-9), 153.5 (C-2), 130.8 (C-2', 6'), 123.6
(C-1'), 121.9 (C-3), 116.1 (C-3', 5'), 106.5 (C-10),
98.4 (C-6), 92.4 (C-8), 55.7 (7-OCH3). P\ ¥dis 5
BRI IE — ), MUS RS S W E R

B 6: 1 5 R R (ERE )5 ESI-MS m/z: 283
[M—H]", TN CigH1205. 'H-NMR (500 MHz,
CsDsN) §: 8.11 (1H, s, H-2), 7.68 (2H, d, J = 8.5 Hz,
H-2', 6), 7.06 (2H, d, J = 8.5 Hz, H-3', 5'), 6.74 (1H,
d, J=12.0 Hz, H-6), 6.66 (1H, d, J = 2.0 Hz, H-8), 3.69
(3H, s, 4-OCH3); '3C-NMR (125 MHz, CsDsN) ¢:
180.8 (C-4), 165.9 (C-7), 163.4 (C-5), 159.9 (C-4"),
158.4 (C-9), 153.4 (C-2), 130.5 (C-2', 6), 123.7 (C-3),
123.0 (C-1"), 114.1 (C-3', 5'), 105.5 (C-10), 100.0
(C-6), 94.4 (C-8), 55.0 (4'-OCH3). LA L% 5 STk 4Rk
EHEA—FY, MUEEEY) 6 NEW TR Ao

a7 AR (EE); ESI-MS m/z: 299
[M—H], 2 T3RA CisH1206. 'H-NMR (500 MHz,
CsDsN) 0: 8.38 (1H, d, J = 9.0 Hz, H-5), 8.15 (1H, s,
H-2), 7.35 (2H, s, H-2', 6), 7.22 (1H, dd, J = 2.0, 9.0
Hz, H-6), 7.10 (1H, d, J = 2.0 Hz, H-8), 4.02 (3H, s,
4-OCHs3); BC-NMR (125 MHz, CsDsN) §: 175.4
(C-4), 165.1 (C-7), 158.4 (C-9), 152.6 (C-2), 152.0

(C-3, 5", 136.9 (C-4'), 1289 (C-1"), 127.9 (C-5),
124.8 (C-3), 117.1 (C-10), 116.2 (C-6), 109.5 (C-2,
6"), 102.9 (C-8), 60.0 (4'-OCH3). LA L% 5 ki
E—E0S), M EY 7 8 7,3.5- =5 Hk-4-H
A B

&) 8: R HE KR (EIE ) ESI-MS m/z: 297
[M—H], 213 Ci7Hi40s. 'H-NMR (500 MHz,
CsDsN) 0: 8.30 (1H, d, J = 9.0 Hz, H-5), 8.20 (1H, s,
H-2), 7.89 (1H, d, J = 9.0 Hz, H-6), 7.73 (2H, d, J =
8.5 Hz, H-2', 6), 7.06 (2H, d, J = 8.5 Hz, H-3', 5'),
412 (3H, s, 8-OCH;), 3.68 (3H, s, 4-OCHj);
BC-NMR (125 MHz, CsDsN) d: 175.4 (C-4), 159.8
(C-4"), 155.1 (C-7), 152.7 (C-2), 150.8 (C-9), 138.0
(C-8), 130.5 (C-2"), 130.5 (C-6"), 124.8 (C-1'), 124.3
(C-3), 121.5 (C-5), 120.7 (C-10), 115.2 (C-6), 114.0
(C-3"), 114.0 (C-5"), 61.4 (8-OCH3), 55.0 (4-OCH3).
PL b2 5 ko B A — 0, USSR e A 8
N 8-HE L,

& 9: AERA (IENE); ESI-MS m/z: 461
[M—H], F A CuHpO1. 'H-NMR (500 MHz,
CsDsN) 6: 8.13 (1H, s, H-2), 7.70 (2H, d, J = 8.5 Hz,
H-2', 6'), 7.29 (2H, d, J = 8.5 Hz, H-3', 5'), 7.18 (1H,
s, H-8), 5.82 (1H, d, J = 7.0 Hz, H-1"), 4.62 (1H, dd,
J = 1.5, 12.0 Hz, H-6"a), 4.06 (3H, s, 6'-OCH3);
3C-NMR (125 MHz, CsDsN) §: 181.4 (C-4), 159.1
(C-4"), 157.4 (C-5), 1542 (C-7), 153.7 (C-2), 153.1
(C-9), 133.5 (C-6), 130.8 (C-2, 6'), 123.1 (C-3), 121.9
(C-1", 116.1 (C-3', 5'), 107.5 (C-10), 101.8 (C-1"),
94.6 (C-8), 79.1 (C-5"), 78.3 (C-3"), 74.4 (C-2"), 71.0
(C-4"), 62.3 (C-6"), 60.6 (6'-OCHz). LA I Hidfs 530k
RIEFEA—H, MEEHEY 9 NSRRI,

&Y 10: FERAR (e ); ESI-MS m/z: 431
[M—H]", 773N C2iH20010. '"H-NMR (500 MHz,
CsDsN) 0: 8.10 (1H, s, H-2), 7.67 (2H, d, J = 8.5 Hz,
H-2, 6'), 7.27 (2H, d, J = 8.5 Hz, H-3', 5'), 6.92 (1H,
d, J=12.0 Hz, H-8), 6.85 (1H, d, J = 2.0 Hz, H-6), 5.79
(1H, d, J = 7.5 Hz, H-1"), 4.58 (1H, dd, J = 1.5, 12.0
Hz, H-6"a); '3C-NMR (125 MHz, CsDsN) §: 181.1
(C-4), 163.8 (C-7), 162.8 (C-5), 159.1 (C-4"), 157.8
(C-9), 153.6 (C-2), 130.7 (C-2', 6'), 123.6 (C-1"),
121.8 (C-3), 116.1 (C-3', 5), 107.1 (C-10), 101.5
(C-1"), 100.4 (C-6), 94.9 (C-8), 79.0 (C-5"), 78.2
(C-3"), 74.5 (C-2"), 70.9 (C-4"), 62.1 (C-6"). LA L%
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5 SCER R TE B A —F 08, WS e S 10 A
5,7,4"- = $2 5L 3 35 B 7-O-B-D- MW 7 2 B

&Y 11 AERAR (HEE); ESI-MS m/z: 445
[M—H], 7 F AN CH2010. 'H-NMR (500 MHz,
CsDsN) 0: 8.12 (1H, s, H-2), 7.66 (2H, d, J = 8.5 Hz,
H-2', 6), 7.06 (2H, d, J = 8.5 Hz, H-3', 5'), 6.93 (1H,
d, J=2.5 Hz, H-8), 6.86 (1H, d, J = 2.5 Hz, H-6), 5.79
(1H, d, J = 2.5 Hz, H-1"), 3.69 (3H, s, 4'-OCHs);
BC-NMR (125 MHz, CsDsN) 6: 180.9 (C-4), 163.9
(C-7), 162.9 (C-5), 160.0 (C-4), 157.8 (C-9), 153.8
(C-2), 130.5 (C-2', 6), 123.4 (C-3), 123.3 (C-1"),
114.1 (C-3', 5'), 107.1 (C-10), 101.5 (C-1"), 100.5
(C-6), 94.9 (C-8), 79.0 (C-5"), 78.2 (C-3"), 74.5
(C-2"), 70.9 (C-4"), 62.1 (C-6"), 55.0 (4'-OCH3). UL |
e 5 kA IE— 30, S EAEY) 11 RRRE
HFH

WA 12: EREER K (HIE); ESI-MS m/z:
429 [M—H], 7 F 3 C2aH209. 'H-NMR (500 MHz,
CsDsN) 0: 8.36 (1H, d, J = 9.0 Hz, H-5), 8.11 (1H, s,
H-2), 7.74 (2H, d, J = 8.5 Hz, H-2, 6'), 7.43 (1H, d,
J =2.0 Hz, H-8), 7.28 (1H, dd, J = 2.0, 9.0 Hz, H-6),
7.06 (2H, d, J = 8.5 Hz, H-3', 5'), 5.79 (1H, d, J= 7.5
Hz, H-1"), 3.69 (3H, s, 4-OCH;); '3C-NMR (125
MHz, CsDsN) 6: 1753 (C-4), 1622 (C-7), 159.8
(C-4'), 157.6 (C-9), 152.9 (C-2), 130.5 (C-2"), 130.5
(C-6'), 127.5 (C-5), 124.8 (C-1), 124.5 (C-3), 119.5
(C-10), 115.8 (C-6), 114.0 (C-3'), 114.0 (C-5'), 104.0
(C-8), 101.6 (C-1"), 79.0 (C-5"), 78.2 (C-3"), 74.6
(C-2"), 71.0 (C-4"), 62.2 (C-6"), 55.0 (4'-OCH3). UL |
e 5 ORI IE B A —F20, WEEY) 12 R
TEARAET

&Y 13: AR (e ; ESI-MS m/z: 577
[M—H], T3 CyH30014. 'H-NMR (500 MHz,
CsDsN) 0: 8.13 (1H, s, H-2), 7.62 (2H, d, J = 8.5 Hz,
H-2’, 6"), 7.08 (1H, d, J = 2.0 Hz, H-8), 7.05 (2H, d,
J = 8.5 Hz, H-3', 5'), 6.84 (1H, d, J = 2.5 Hz, H-6),
5.67 (1H, d, J = 7.5 Hz, H-1"), 4.95 (1H, d, J = 7.0
Hz, H-1""), 3.70 (3H, s, 4-OCH;); '3C-NMR (125
MHz, CsDsN) 6: 180.9 (C-4), 163.9 (C-7), 162.7
(C-5), 159.9 (C-4'), 157.9 (C-9), 153.9 (C-2), 130.5
(C-2', 6), 123.3 (C-1', 3), 114.1 (C-3', 5'), 107.2
(C-10), 105.9 (C-1""), 101.7 (C-1"), 100.6 (C-6), 95.2
(C-8), 78.2 (C-3"), 78.0 (C-3"), 77.3 (C-5"), 74.8

(C-2"), 74.4 (C-2"), 71.2 (C-4"), 70.8 (C-4""), 70.0
(C-6"), 66.9 (C-5""), 55.1 (4-OCH3). LA ¥z 5
BRARTE B AR — Y, MUS B AT 13 BT

B 14: AR R (HEBED; ESI-MS m/z: 561
[M—H], T3 CyH30013. 'H-NMR (500 MHz,
CsDsN) 0: 8.38 (1H, d, J = 8.0 Hz, H-5), 8.11 (1H, s,
H-2), 7.67 (2H, d, J = 8.5 Hz, H-2, 6'), 7.59 (1H, d,
J=1.5Hz, H-8), 7.31 (1H, dd, J = 1.5, 8.0 Hz, H-6),
7.03 (2H, d, J = 8.5 Hz, H-3', 5'), 3.69 (3H, s,
4'-OCH3); BC-NMR (125 MHz, CsDsN) &: 175.3
(C-4), 162.2 (C-7), 159.7 (C-4), 157.8 (C-9), 152.8
(C-2), 130.5 (C-2"), 130.5 (C-6'), 127.5 (C-5), 124.9
(C-3), 124.4 (C-1"), 119.6 (C-10), 116.0 (C-6), 114.0
(C-3"), 114.0 (C-5"), 106.0 (C-1""), 104.4 (C-8),
101.9 (C-1"), 78.3 (C-3"), 78.1 (C-3"""), 77.5 (C-5"),
74.8 (C-2"), 74.5 (C-2"""), 71.3 (C-4"), 70.9 (C-4""),
70.0 (C-6"), 66.9 (C-5""), 55.0 (4-OCH3). L%
I 5 SRR e A — 3220, W s A 14 T
ZE O.
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