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Abstract: Objective To isolate and characterize the chemical constituents from the rhizomes of Pueraria lobata. Methods The
compounds were isolated and purified by various modern chromatographic techniques, and their structures were identified by
spectroscopic data and physicochemical properties. Results Eleven compounds were isolated from the MeOH extract of the
rhizomes of P. lobata, which were elucidated as pueracarpanin (1), ononin (2), daidzin (3), daidzein (4), 4',8-dimethoxy-7-O-B-D-
glucopyranosyl- isoflavone (5), isoononin (6), genistein (7), formononetin-7-O-p-D-apiofuranosyl-(1—6)-O-B-D-glucopyranoside
(8), 7,2'4'-trihydroxyisoflavone (9), 3’-methoxydaidzein (10) and formononetin (11). Conclusion Compound 1 is a new
6a,11a-dehydropterocarpin, and compounds 8 and 9 are isolated from the genus Pueraria for the first time.
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Mokt S, M. HEL B W&, BAMIULE
P AR, BE . THHIEYS . BRI N
BRI DR DA 2 BEAT 78 R I B ARAE I . T
SRR PR 557 T B A B3 2 I (24
RT3 )2 AR 7 B 70 2 B B 2 By 12K
FERE Zw AHEHRAEGYS. K, R
WA E A BRI E B2 . AP+ E
B T AL, e LA kR, AR sk
MR B3R 11 MEEW, 70 e N E
% (pueracarpanin, 1) T°#if£H (ononin, 2). K
ZH (daidzin, 3). KE &R (daidzein, 4).
4' 8-dimethoxy-7-O-B-D-glucopyranosylisoflavone, 5).
FETEWIETF (isoononin, 6) YeklAZ (genistein, 7)+
formononetin-7-0-B-D-apiofuranosyl-(1—6)-O-B-D-
glucopyranoside (8). 7,2'4'-trihydroxyisoflavone (9).
3"-methoxydaidzein (10) FIT%4{£2 (formononetin,
10, HAP a1 9 1 ANEH 6a,11a-lit A SR,
B 8 F19 Iy IRMNE JE A b 7 B 455 o
1 /5

Bruker AVANCE 11 500 H A% 4R . Bruker
maxis HD B KATHS (A5 (F8[E Bruker A7) );
Autopol IV 4 H B 6L (36 [E E1E KA 7]); Flexa
AU s ) 2% OAH i A R AR R AR, &
FL-HO50G 784 - il £ 284 & F i 25, HP-Q-UV100
RULAME IS, KDY : 210 nm A1 254 nm; Agela
technologies 28 €4 3% T-/E3) ) . LC52 24w [ il 2 7 AH
ik GRESUEI R A R AR, SP-5030
i) 2 L R R TR, UV200 BYSRAME AR, A
#A: 210 nm 1 254 nm; Easychrom 8 (835 T /E 3 ;
% F N YMC-Pack ODS-A, 250 mmX20 mm, 5
pm).o HE IR GFoss A EIERER (200~300
H, & SiEFE1E L) ); Sephadex LH-20 (Pharmacia
Biotech A ] ); RP-Cis (40~60 um, YMC A ] );
RFLM i Diaion HP-20 (H A =3540%5%); HIEE (4
WA, RETTIUACKE A 2 i AT BRA R D5 Hopt 71
SOVSPIR TS

BT 2018 4F 5 HIWE MM TTZ58 Thids, 220
i T R 2 K 2 24 2 e T U I R 5 T 9 SR R A
B E P lobata (Willd) Ohwi MIMRZE. EIEREA
(ID-20180520) fF TR HEE 25 KA PG AR T
2 EMESE

BT IR ZE 10 kg, BEHER £ A1 FH AR R
fHC2 U, MR, AIFREUE, RUEIRYE, r it

BB TR CBIRE 35 ¢ MHENRE 320 g. HEERE
(100 g) £ KFLW B AE Dianion #:53% (70 cm X 8
cm) 78, RKIKHK-BE (1020 8124 6: 4,

4:6.2:8.0:10) BRFELEM, FHEomEREE Ok
Kl GHFMFER 2 6 NS (Fr A~F). Fr.
C (25 g) ZH{KJE RP-Cis #E 3 (25 cmX 5 cm)
B, IR 10%~ 100% H g (AR & 10
mL/min) A5 B BE i, 152 9 AN 4 (Fr.C-1~C-9).
Fr. C-9 B45 W RMLAY 3 (505 mg). Fr.E (32 g)
%t Sephadex LH-20 B (S, (I, Jf&
Tk Ji i 2 BB AR, & A R 20 19 21 9 AN4H. 53 (Fre
E-1~E-9). Fr. E-2 (5 g) &H kI RP-Cys FE il
(19 em X3 em) 7308, WRIKHHEE-7K (10%—100%
B, RFURE 10 mL/min) BAEREMN, B35 94
Wi (Fr. E-2-1~E-2-9)., FrE-2-2 (2g) &K
FEEHE 8, R & e-F I (25 21,15 1 1,
10 0 1) Hefii, HE4H 5 10 MRS (Fr. E-2-2-1~
E-2-2-10). Fr.E-2-2-6 £ffil#&% HPLC il (65%
FEE, RFE 3 mL/min) 224654 2 (20.5 mg,
rR=11.5min)- 6(10.6 mg, tr=12.5 min), Fr. E-2-2-9
2] %% HPLC & (30% M, RBHE 3
mL/min) FEL5% 8 (5.5 mg, ®r=10.5 min),

Fr. E-2-3 (700 mg) Z&RERAEEIES 5, KikH =
S BE-FEE (2501, 200 1. 1501, 10: 1) BASE
veli, 5% 8 4ANd4y (Fr. E-2-3-1~E-2-3-8). Fr.
E-2-3-8 £:ffill &4 HPLC il (25% M, AR
3 mL/min) 73 BEEEMEEY S (152 mg, ®=23.0
min). Fr. E-5 (500 mg) £ K& RP-C s A A3 (19
emX3 em) 7B, MKIKA 10%~100%H EE (A7
Ui 10 mL/min) BEEEVENL, 193] 16 N5 (Fr.
E-5-1~E-5-16). Fr. E-5-3, Fr.E-5-7 fil Fr. E-5-10
221 &8 HPLC il & QA3 708 30% L 80%
HEE. 75%C05, AFE 3 mL/min) 4517521k
EM9 (45 mg, ®=11.5min). 4 (103 mg, =
12.0 min) 11 (2.5 mg, tr=34.5 min). Fr.E-7 (1 g)
ZHRE RP-Cis HE IS (19 emX3 ecm) 405, K
R 10%~100% H E (RFRVEE 10 mL/min) #E
Ve, 182 18 M4 (Fr. E-7-1~E-7-18). Fr.
E-7-8 ZME A (i o0 B, AR — &UH b - H R
(25:1.20: 1. 1521, 10 1) ¥efii, B3LEY
7 (6.5mg). HWRHENRE (100g) hKiEE, H
SR CBEAHL, Yok RIS 7, 43 BETR £ R ER A7 (40
2. BEMRZEEHAL (35 g) ARERIEEEDE, K
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TR & bE-HEE (300 1.25:1.15:1.10: 1)
Ve, HRIH S 5 MRS (Fr. 1~5). Fr.3 (5¢)
Z R RP-Cig HE B 1E (19 emX3 cm) 703, &
A 10%~100% H EE (AFRLE 10 mL/min) £/
Ve, 152 18 MW (Fr. 3-1~3-18), Fr.3-15
B RMERLE 10 (6.6 mg). Fr. 3-20 Ll 457
HPLC il % (80%HEE, AFiE 3 mL/min) 153
&4 11 (10.5 mg, R=13.5min).
3 #ikE

WE: REEBTEEMAR, SIETHE, [of
—-9.0° (¢ 0.1, MeOH). HR-ESI-MS 45 /> 1
BT m/z 415.151 0 [M+Na]™ GHEAE R 415.151
6), HEMEY 1 K772 CouHoaOso 'H-NMR
i (R D W, KX ERE 14 ABX REHE N
T155 [ 7.40 (1H, d,J=8.3 Hz, H-1), 6.51 (1H, d,
J=1.8Hz, H-4), 6.54 (1H, dd, J = 8.3, 1.8 Hz, H-2)],
2N FES [ou7.23 (1H, s, H-7), 7.07 (1H, s,
H-10)], 2 MERERFES [ 6.52 (1H, d, J = 9.7
Hz, H-1") fil 578 (1H, d, J=9.7 Hz, H-2")], 1 Mi&
ARTEFTES [6.69 (1H, s, H-6)]. =X Box
3ATEHERFES [oq 3.83 (1H, m, H-1"a), 3.72
(1H, m, H-1"b), 1.51 (2H, m, H-2"), 1.28 (2H, m,
H-3")] F 1 AHEFRTES [6:0.84 GH, t,J=7.3
Hz, H-4")] 4 & H-'H COSYy i b
H-1"/H-2"/H-3"/H-4"( B E &G (E 1), R4
B ANETEE. B4, mXKEERT 2 A4ME
BIHFEFR 755 [on 1.40 (6H, s, H-4', 5)]. 74T
BC-NMR J% DEPT 0] 51, ZWAYIAFAE 24 Mk
JEF, AFE 16 05 A RRBOEERR (7 NI H SR AN
9 MR 1 NMEARFER. 1| MEEFEK. 1
ANEEW I, 2 NMRHE, 3 MHFEBES . (b
11 /) "HNMR % 5 anhydrotuberosin F %4 14
L, 137 X H /b4 A %) anhydrotuberosin H 6 137 ]
2ARTFAES, FE2H 1166.69 (1H,s) 55, &
WXZH 1 NMETHAERES [ 3.83 (1H, m,
H-1"a), 3.72 (1H, m, H-1"b), 1.51 (2H, m, H-2"), 1.28
(2H, m, H-3"), 0.84 (3H, t, J= 7.3 Hz, H-4")], £ W1k
AW 1 05N 11> 6a,11a-dehydropterocarpan 25714k,
a4, JHE H-6 FHEHAEAIE. £ HMBC Kl
(K1), H-6(816.69) 5 C-1" (6 66.8), H-1"ab (S
3.83,m;3.72, m) 5 C-6 (5 96.7) A W RZmFEA K,
IR IE T A U B AE C-6. 141, NOESY
Kl A, H-6 (61 6.69) 5 H-1"a/b (S 3.83, m; 3.72,

#z1 LAY 15 'TH-NMR 1 BC-NMR KiE#E (500/125
MHz, DMSO-ds)

Table 1 'H-NMR and *)C-NMR data of compound 1
(500/125 MHz, DMSO-ds)

[ S & DEPT
1 7.40 (1H, d, J= 8.3 Hz) 121.1 CH
2 6.54 (1H, dd, J=83,1.8 Hz) 109.4 CH
3 159.2 C
4 6.51 (1H, d, J= 1.8 Hz) 103.7 CH
4a 152.7 C
6 6.69 (1H, s) 96.7 CH
6a 105.8 C
6b 118.9 c
7 7.23 (1H, s) 115.6 CH
8 118.2 C
9 150.6 C
10 7.07 (1H, s) 99.5 CH
10a 154.6 C
1la 148.3 c
11b 106.1 c
ik 6.52 (1H, d, J=9.7 Hz) 122.0 CH
2’ 5.78 (1H, d, J=9.7 Hz) 130.6 CH
3 76.2 C
4 1.40 (3H, s) 27.4 CH;
5’ 1.40 (3H, s) 27.4 CH3
1" 3.83 (1H, m), 3.72 (1H, m) 66.8 CH>
2" 1.51 (2H, m) 31.2 CH>
37 1.28 (2H, m) 18.6 CH:
4" 0.84 (3H, t, J=7.3 Hz) 13.5 CH;

El1 &Y 1AK% 'H-"H COSY 71 HMBC %
Fig. 1 Key 'H-'H COSY and HMBC correlations of

compound 1

m) A EA%. R HMBC M1 COSY & (& 1)
A OCEEAR O, AW 1 S E il 2 F
TN, T NE R (pueracarpanin), A 1 ANETIAL
EW. HEY) 1 1) ECD %A Cotton RN, [HIRT,
2 AD-H Ml IC FHEEH TRy, R E
C-6 HILaRT 1Y

WEM BT EEERNEY, ZRUEVE
BYUHE . YU S EE RS, I BRI =)
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Fig. 2 Structure of compound 1
RILIE, 2012—2017 FFAUF 32 MR ERE
WEDHARIES . (&Y 1 R P+ 5 T %
TR BB AR ST

wEY 2. BETLERMAKR, 5B THE.
'H-NMR (500 MHz, DMSO-ds) d: 8.43 (1H, s, H-2),
8.05 (1H, d, J = 8.8 Hz, H-5), 7.53 (2H, d, J= 8.5 Hz,
H-2', 6), 7.24 (1H, d, J = 1.4 Hz, H-8), 7.15 (1H, dd,
J =838, 1.4 Hz, H-6), 6.99 (2H, d, J = 8.5 Hz, H-3',
5%, 5.10 (1H, d, J = 7.1 Hz, H-1"), 3.78 (3H, s,
OCHs); 3C-NMR (125 MHz, DMSO-ds) d: 174.7
(C-4), 161.4 (C-7), 159.0 (C-4"), 157.0 (C-9), 153.6
(C-2), 130.1 (C-2', 6", 126.9 (C-3), 124.0 (C-1"),
123.4 (C-5), 118.4 (C-10), 115.6 (C-6), 113.6 (C-3/,
5%, 103.4 (C-8), 100.0 (C-1"), 77.2 (C-5"), 76.4
(C-3"), 73.1 (C-2"), 69.6 (C-4"), 60.6 (C-6"), 55.1
(4'-OCH3). LA FH 5 SClkHoE — 20, #ss e fh
HW) 2 RTERRACE o

ey 3: BELERRAKR, ST HE.
'H-NMR (500 MHz, DMSO-d;) d: 8.38 (1H, s, H-2),
8.04 (1H, d, J = 8.8 Hz, H-5), 7.40 (2H, d, J = 8.4 Hz,
H-2', 6), 7.23 (1H, d, J = 1.7 Hz, H-8), 7.14 (1H, dd,
J = 8.8, 1.7 Hz, H-6), 6.81 (2H, d, J = 8.4 Hz, H-3/,
5%, 5.10 (1H, d, J = 7.1 Hz, H-1"); BC-NMR (125
MHz, DMSO-ds) 6: 174.7 (C-4), 161.4 (C-7), 157.2
(C-4'), 157.0 (C-9), 153.3 (C-2), 130.0 (C-2', 6), 126.9
(C-3), 123.7 (C-1), 122.3 (C-5), 1184 (C-10), 115.5
(C-6), 114.9 (C-3', 5'), 103.3 (C-8), 100.0 (C-1"), 77.2
(C-5"), 764 (C-3"), 73.1 (C-2"), 69.6 (C-4"), 60.6
(C-6") LA F¥f 5 5Ok — 80, #es et &
3 NRETH

WEY 4: BEOTEERM A, BT HEE. 'H-NMR
(500 MHz, DMSO-ds) 6: 8.27 (1H, s, H-2), 7.94 (1H,
d, J= 8.8 Hz, H-5), 7.37 (2H, d, J = 8.5 Hz, H-2', 6'),
6.91 (1H, dd, J = 8.8, 1.8 Hz, H-6), 6.83 (1H, d, J =
1.8 Hz, H-8), 6.80 (2H, d, J = 8.5 Hz, H-3', 5);
I3C-NMR (125 MHz, DMSO-dy) J: 174.6 (C-4), 162.6

(C-7), 157.4 (C-4"), 157.1 (C-9), 152.7 (C-2), 130.0
(C-2', 6", 127.2 (C-3), 123.4 (C-1'), 122.5 (C-5),
116.5 (C-10), 115.1 (C-6), 114.9 (C-3', 5", 102.0
(C-8). DALl 5ok — 5, M EEY
4 NKEE.

wEw 5. AL ERBRR, SHiETHE.
'H-NMR (500 MHz, DMSO-ds) ¢: 8.48 (1H, s, H-2),
7.80 (1H, d, /= 9.0 Hz, H-5), 7.52 (2H, d, J = 8.7 Hz,
H-2', 6"), 7.36 (1H, d, J = 9.0 Hz, H-6), 7.00 (2H, d,
J = 8.7 Hz, H-3', 5"), 5.10 (1H, overlapped d, J = 7.2
Hz, H-1"), 3.94 (3H, s, 8-OCH3), 3.78 (3H, s,
4'-OCHs), 3.18 ~3.74 (6H, m, Glc-H-2" ~6");
BC-NMR (125 MHz, DMSO-d;) : 174.8 (C-4), 159.0
(C-4"), 154.0 (C-7), 153.6 (C-2), 150.0 (C-9), 136.8
(C-8), 130.0 (C-2, 6), 123.9 (C-1"), 123.0 (C-3),
120.3 (C-5), 119.3 (C-10), 113.9 (C-6), 113.6 (C-3,
5, 100.4 (C-1"), 77.2 (C-5"), 76.6 (C-3"), 73.2
(C-2"), 69.5 (C-4"), 61.2 (8-OCH3), 60.5 (C-6"), 55.1
(4-OCH3). LA E#HE 5 SCif il — 812, # ek
“W 5 N 4 8-dimethoxy-7-O-B-D-glucopyranosyl-
isoflavone.

a6 BELERKMA, ST HE.
'H-NMR (500 MHz, DMSO-ds) J: 8.43 (1H, s, H-2),
8.03 (1H, d, J = 8.8 Hz, H-5), 7.51 (2H, d, J =8.5 Hz,
H-2', 6"), 7.16 (1H, d, J = 2.0 Hz, H-8), 7.08 (1H,
overlapped, H-6), 7.08 (2H, d, J = 8.5 Hz, H-3', 5"),
4.90 (1H, d, J="7.3 Hz, H-1"), 3.90 (3H, s, 7-OCH3);
BC-NMR (125 MHz, DMSO-dy) &: 174.7 (C-4), 163.8
(C-7), 157.5 (C-9), 157.2 (C-4"), 153.7 (C-2), 130.0
(C-2', 6", 127.0 (C-5), 125.3 (C-3), 123.4 (C-1"),
117.6 (C-10), 116.0 (C-6), 114.9 (C-3’, 5), 100.6
(C-8), 1004 (C-1M), 77.1 (C-5"), 76.6 (C-3"), 73.3
(C-2"), 69.7 (C-4"), 60.7 (C-6"), 56.2 (7-OCH3). VLt
el 530k IE — 303, HUE S Y 6 AT
et

e 1. WEOLERH AR, BT HE.
'H-NMR (500 MHz, DMSO-ds) J: 12.94 (1H, s,
5-OH), 8.30 (1H, s, H-2), 7.36 (2H, d, J = 8.5 Hz,
H-2', 6", 6.81 (2H, d, J = 8.5 Hz, H-3', 5'), 6.36 (1H,
d, J = 1.4 Hz, H-6), 6.20 (1H, d, J = 1.4 Hz, H-8).
BC-NMR (125 MHz, DMSO-ds) J: 180.1 (C-4), 164.7
(C-7), 161.9 (C-5), 157.6 (C-4"), 157.4 (C-9), 153.8
(C-2), 130.1 (C-2', 6"), 122.2 (C-3), 121.2 (C-1"),
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115.0 (C-3', 5"), 104.3 (C-10), 99.0 (C-6), 93.7 (C-8).
DA _EH 5 oCiRi E — B0, MU e S 7 g
BIRER

a8 B LERMAK, HiETHE.
'"H-NMR (500 MHz, DMSO-ds) J: 8.39 (1H, s, H-2),
8.07 (1H, d, J = 8.9 Hz, H-5), 7.53 (2H, d, J= 8.8 Hz,
H-2', 6"), 7.24 (1H, d, J = 1.9 Hz, H-8), 7.15 (1H, dd,
J=18.9, 19 Hz, H-6), 7.00 (2H, d, J = 8.8 Hz, H-3',
5"),5.04 (1H, d, J= 6.4 Hz, H-1"), 4.82 (1H, d, J=2.8
Hz, H-1""), 3.79 (3H, s, 4'-OCH3), 4.47~5.51 (6H, m,
glc, api-OH), 3.07~3.96 (m, glc, api-H); '*C-NMR
(125 MHz, DMSO-ds) 6: 174.6 (C-4), 161.3 (C-7),
159.0 (C-4"), 157.0 (C-9), 153.6 (C-2), 130.0 (C-2',
6'), 127.0 (C-5), 124.0 (C-1"), 123.3 (C-3), 118.5
(C-10), 115.4 (C-6), 113.6 (C-3', 5", 109.3 (C-1""),
103.6 (C-8), 100.0 (C-1"), 78.6 (C-3'"), 76.4 (C-3"),
75.9 (C-2'"), 75.6 (C-5"), 73.2 (C-4"), 73.0 (C-2"),
69.9 (C-4"), 67.7 (C-6"), 63.1 (C-5"), 55.1
(4-OCHs). LA B 55k i iE — 8], #Mss gl
&%) 8 N formononetin-7-O-B-D-apiofuranosyl-(1—6)-
O-B-D-glucopyranoside.

&Y 9: A TE AR, ¥ T HEE . 'H-NMR
(500 MHz, DMSO-ds) J: 8.13 (1H, s, H-2), 7.92 (1H,
d, J = 8.7 Hz, H-5), 6.97 (1H, d, J = 8.2 Hz, H-6"),
6.91 (1H, brd, J = 8.7 Hz, H-6), 6.83 (1H, brs, H-8),
6.35 (1H, brs, H-3"), 6.26 (1H, brd, J = 8.2 Hz, H-5').
BC-NMR (125 MHz, DMSO-ds) J: 175.2 (C-4), 162.9
(C-7), 158.3 (C-4"), 157.5 (C-9), 156.4 (C-2"), 154.2
(C-2), 132.0 (C-6"), 127.1 (C-5), 121.7 (C-3), 116.3
(C-10), 115.2 (C-6), 110.2 (C-1"), 106.3 (C-5"), 102.9
(C-3), 102.0 (C-8). LA L-Hdh 5 CikifiE —zlol,
W AW 9 N 7,2 4'-trihydroxyisoflavone

&Y 10 BETLERH AR, BT HE.
"H-NMR (500 MHz, DMSO-ds) ¢: 8.31 (1H, s, H-2),
7.96 (1H, d, J= 8.7 Hz, H-5), 7.16 (1H, d, /= 1.8 Hz,
H-2"), 6.98 (1H, dd, J = 8.2, 1.8 Hz, H-6'), 6.93 (1H,
dd, J = 8.7, 2.1 Hz, H-6), 6.85 (1H, d, J = 2.1 Hz,
H-8), 6.81 (1H, d, J = 8.2 Hz, H-5'), 3.79 (3H, s,
OCH3); BC-NMR (125 MHz, DMSO-ds) 6: 174.8
(C-4), 162.5 (C-7), 157.3 (C-9), 153.0 (C-2), 147.1
(C-3"), 146.4 (C-4"), 127.3 (C-5), 123.5 (C-3), 123.0
(C-1"), 121.5 (C-5"), 116.6 (C-10), 115.2 (C-6), 115.1
(C-6), 113.2 (C-2"), 102.1 (C-8), 55.6 (3-OCH3). LA

R S SRR E — 0T, MO E A 10

3'-methoxydaidzein.

&Y 1. HELEBER, BT HE.
"H-NMR (500 MHz, DMSO-ds) ¢: 8.33 (1H, s, H-2),
7.96 (1H, d, J = 8.7 Hz, H-5), 7.50 (2H, d, J = 8.5 Hz,
H-2', 6"), 6.98 (2H, d, J = 8.5 Hz, H-3', 5'), 6.93 (1H,
dd, J = 8.7, 2.0 Hz, H-6), 6.86 (1H, d, J = 2.0 Hz,
H-8), 3.78 (3H, s, OCH3); 3C-NMR (125 MHz,
DMSO-ds) 0: 174.5 (C-4), 162.6 (C-7), 158.9 (C-4"),
157.4 (C-9), 153.1 (C-2), 130.0 (C-2, 6"), 127.2 (C-5),
124.2 (C-1"), 123.1 (C-3), 116.5 (C-10), 115.2 (C-6),
113.5 (C-3', 5'), 102.1 (C-8), 55.6 (4'-OCH3). DA%
B 5 SCHRARE — 200, eSS 11 N TERTE R
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