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Study on chemical constituents of Caragana jubata (pall.) Poir.
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Abstract The aerial parts and roots of Caragana jubata (Pall.) Poir. were extracted and purified , and nineteen compounds
were isolated from the 75% ethanol extract of Caragana jubata and identified as erycibenin D (1) , quercetin 3-O-f3 -D-
glucopyranoside (2) , kushenol T (3), (3R) -4'-methoxy-2’ , 3, 7-trihydroxyisoflavanone (4) , texasin (5), 6,7,2’
-trihydroxy-4 ' -methoxyisoflavone (6), daidzein (7), tectorigenin (8), (+)-5-methoxy-isolariciresinol (9), (6aR, 11aR)
-3, 4-dihydroxy-9-methoxypterocarpan (10) , (6aR, 11aR) -3, 8-dihydroxy-9-methoxypterocarpan (11) , lespedezol D,
(12), formononetin (13), 7,3’ -dihydroxyl-5'-methoxyisoflavone (14), liquiritigenin (15), calycosin (16), kaempferol
3-0-B-D-glucoside (17) , kaempferol (18) and pterocarpin (19). Compounds 1-11 were isolated from this plant for the
first time. The effects of the isolated compounds on the glucose uptake activity of rat skeletal muscle myoblasts (L6 cells)
in vitro were evaluated. The results showed that compounds 1-3, 5-7, 9-12, 14, 16 and 19 could improve the glucose
uptake ability of L6 cells to a certain extent, and the uptake activity increased by 0.35-1.92 folds. Among them, compound
3 exhibited the strongest activity among all the isolated compounds. It increased the glucose uptake activity by 1.92 folds at
a concentration of 20 pg*mL™".
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g JLm AR HAT R i 25 T, 25 AL
2 Jp MR AL AL T 5 B X Lo S L A
i 88 % JL (Caragana jubata (pall.) Poir.) [ # S K
W24 44 S YRS, EE A T IR IE PE AL AR,
T VU U] O T E AR X, B R R G 2,
Hh e P D S AR A AR i R 2 — L IR 2 BRI ST 3R
W HCAR B BT 5 B Ao o B A DU | e I
PrA AL PR BURRE SR T . Ao i i R
AR XS L2 T A o L 4 S B 2 |
K TR OIRRRIRE RN ZE B A LR
A AT 5T I I B S B AR AL S W A i
W R ST I IeE 1 2 PR

AR SR A F AT (3 2 1 4 v ROOA (35 55
ZF 5 WRFTHEAG L 75% L BESEEUY h 4y B S
F9OMEAE (E 1), 53 5% 5 4 erycibenin D(1) |
i K2 3 -3-0-B-D-HEHEH (2) W S BE1(3) L (3R)
-4’ - methoxy-2", 3, 7-trihydroxyisoflavanone (4) | % /£
iE5E % (5) .6,7,2' -trihydroxy-4 ' -methoxyisoflavone
(6) KREHIC(T) FRER(8) (+)-5-H AHF%
M- Fy g % (9) | (6aR, 11aR) -3, 4-dihydroxy-9-
methoxypterocarpan(10) . (6aR, 11aR)-3, 8-dihydroxy-
9-methoxypterocarpan (11) \lespedezol D, (12) . 4K
LR (13) .7,3"- k-5 - AL S 2 (14) (T
HER (15) B B (16) 1L 22 M -3-0-B-D-Hi %
BEE(17) (LLZe i (18) L (-)-5M R (19). Hoh 4459
A B S W, 5 A B b A RS, 41
SRR EYMIDARIERELESY . ERRE
HENUSILEA L (Lo 40 ) b XA A 0 B AL & 4
F1R) 36 26 RS JBCTE 1, TR PR O 1B 4 R R b G 1-3
5-7.9-12.14.16 19 7F — & 2 & B2 = Lo 41
LB A A W ICRE ), (S IR PR $ TS Bl 0.35~
1.92 4% , o A5 Wy 3 40 1 4 4 i BRI PR A00R A
Uf MR T 1.924% .

1 MR57a%

1.1 XEE5RF

¥ g A PR 9% 3% A (DRX-600 MHz #I |, 7
Bruker) ; 24 il £ 5 S0 AR (2135 X (2535 7)) AR i
HEE L (ACQUITY SQD MS) ) 2 [ Waters ; 2F i
WA A5 (P1050 UV1000, W5 LR ) 5 406
J6 T (UHS300 7Y, 5 [5] 5 FH 4 B2 7)) 5 Silgreen
C {035 FE (250 mmx10 mm, 5 pm, Jb T4 H &) 5

SPFP {4,35% #: (250 mmx10 mm, 5 pm) . Cholester {7 ji%
# (250 mm X 10 mm, 5 wm) ¥ [ H 7 COSMOSIL
O] A S RE RS (300~400 H , MG 4) )2
3% BE I GF,q, A 5 Sephadex LH-20 4] 28 # Bt ik
(Amersham 23 7)) ; HP20 B FL WK fE A B8 ( H 28 =
7 ) WEE  CNE (%9, S8 TEDIA A F]) , HAthik
FNE R o A i

1.2 #EYHERKIE

SCERARET 2018 4 RAE T H Y EW A &F
V48 K 25 24 R 5T T 22 I 9% B3 2 08 o R S L
J& FL W) Ve 7 B0 %S L [ Caragana jubata (pall.) Poir. ].
G B AG JLFE IR A T b 4 BB e R
KEE22E BRI bR A 7 (No. SCO885).

1.3 R#ES5HE

B B4 A JLZG M L 3043 MR 9 ke, BhRE,
75% 1) L2 IR HE (6x15 L, 7 d/AR) , 42 BUR S &
W 4 28 To R R4S 2.08 kg, TR AL IR HE 24T
HEAT A3 15, LUK - At BE Ve IO (O B 500 v S B 4
A3 5 H 2 10% . 20% . 30% . 40% . 50% . 60% . 70%
80% .90% .100% ). 4 1000 mL Y& £ — YR I 6 Uk, sk
FEve 4 5 & T, 2 3 (TLC) K & JF
53] 6 25y (Fr.1-Fr.6). Fr.3 (1.17 kg) , FHRERAT:
(300~400 H ) (3% £ 47 702 , L 50 F be- P s s
PR (e He 491 : 2002 1,100:1,90:1,80:1,70: 1,
60:1.50:1.,40:1.,30:1,20:1,10:1.1: 1, @), 4
500 mL W AR — R VR , 06l s vk 4 i o TR
FH TLC K& 5453 7 42~ 4 3 (Fr.3.1-Fr.3.7). Fr.3.4
(303 g) Rk (GF254) (it 4, DL — G H e -
W A5 B2 35 M (39 J5 790 L 48] - 2002 1,100 1,901 1,80:
1.70:1.60:1.50:1.,40:1.30:1,20:1,10:1,1:1),
5 500 mL W — R PR B, DR Wk 4 s B TR
o, HOTLC & D & JF 45 2] 6 4 4 43 (Fr.3.4.1-
Fr.3.4.6).

Fr.3.6(225 g) £ ok e ik AT (GF254) 3 iF
7408, L G H e - W Bl BE R 6 (100:1,90: 1,
80:1.70:1.60:1.50:1.40:1.30:1,20:1,10:1.1:
1. FEE) , 5 500 mL WU — IR BRI , Do Tk 4 J
T, I TLC Al A JF 45 21 54~ 2 43 (Fr.3.6.1-
Fr.3.6.5).

Fr.3.6.3 (34.7 g) i BE e AE (3 | 8 i > i 45
BORAR (% (HPLC) 43 B A5 B AL A 1 (7.8 mg).
Fr.3.6.1 (95.8 o) 2b & A (3% J5 FH - il £ HPLC 43
BRI EYI2 (9.6 mg) . 3 (12.2 mg) 14 (5.8 mg).
Fr.3.4.5 (40.1 g) £ Bk A (3 A K1 il % HPLC 4
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RPE A LA EIAGLAL A R B 5E 595

BEEEMLEY S5 (26 mg), 6 (33 mg) .7 (11.8 mg).
Fr.3.4.4 (60.2 g) £ 5 e FE €0 1% DL R - il & HPLC 43
BEAEREY 8 (5.1 mg) M9 (7.8 mg). Fr.3.4.3
(51.1 g) £ BE M AT (3% LA K ~F il £ HPLC 43 25 15 5
A 110 (19.5 mg). Fr.3.4.2 (86.7 g) R BERAT (A1
DL R i 25 HPLC 43 B3 13 246 A 40 11 (23.2 mg) F11
12 (17.5 mg). Fr.3.6.5 (23.7 g) ZBE AT (015 LA K 2F
il HPLC 73 B3 3ME 513 (4.2 mg) , 17 (2.1 mg) Fl
18 (5.6 mg). Fr.3.6.3 (34.7 g) ZR WG HE (031 DL S 2F
il HPLC /32553 81fk &4 14 (15 mg) | 15 (6.7 mg) Fl
19 (6.3 mg). Fr.3.6.1 (95.8 g) 28k it kE: €015 12 il
# HPLC/r B3 21654 16 (13 mg).
1.4 BEEEINER

LRGSR - L6 20 B AR I S A S8 B B 3R A L 7E
37 °C ATIABER 5% CO, IR E; F-A h R 5% . 4
20 A 1 B K 24 80% B, A3 Ak 35 ST 4k 8253k
S WUVE 4, 5 37 “CHI5% CO, FHE —J& . Kk
B2 R — IR IR SR R A R 3 A8
FH M a-MEM (Hyclone, USA) &4 10% Jifi 4~ 1L 7
B2 (FBS, Hyclone, USA)F119%3i4: % (100 um *
L' EEEMI00 mg - mL "8 R ) , /LR RN

R R, R, R, R,
1 oH H OH OCH, OH
2 OH OH OH OH O Gl
15 OH H OH H H
17 OH OH OH H OGlu
18 OH OH OH H oH

(25)-2, 3-dihydro

(2R3R)-2, 3-dihydro

MEMa %47 2% Jif 45 I35 F1 1% B 53R A &
S0 T3 « 200 60 2 A U 3R A D A A
i CELRAL A4 ) 19 L6 4T 4 28 4 15 RIS 4 . 7E 96
FUHR TR L6 A0 M LA 1x10°~5x 10* 40 /AL 3 R, 45 1L
JA 100 pl a-MEM 15 383, 1 %, #H & 2% FBS
() a-MEM 55 52 55, A 24 h il — IR, L5537 7
d, 1 16 4 L 70k 5 4 AN 5 L35 1 a-MEM K5 55 3
PUBRANMI 2 h. B AR 5 H & 2-NBDG 1) JC ik 45 5%
FETC N 20 pg e mL ARSI (7% 150 g mL' 2-
NBDG). B FLIMA S REMFE 5 (9 55 57 56 100 pL, F
L T 20 6 5 S48 TR R 30 min. 13225 X IR B 2%
B XS B2, B 3R AL . I H 45 5 K 96 FLAk
400 r/min B5.0> 6 min. W25 FIH R, 2FLINA 200 pL
30 & 22 v TR A R, & T 400 r/min B0 6
min. 35 I, BEALITA 100 WL 28 i . B 130K
KA A (4857535 nm ) T AG I 44 FL I UL

2 EWER

2.1 HHETE
&1 CH,0, B EKA ; ESI-MS: m/z 301

R R, R, R, R, Rs R
5 OH OH H OCH, H H H
6 OH OH H OCH; H OH H
7 OH H H OH H H H
8 OH OCHj, OH OH H H H
1 OH H H OCH;, H H H
14 OH H H H OH H OCH,
16 OH H H OCH, OH H H
%
(6]

E1 eEP1-19 8945

Fig. 1 Chemical structures of compounds 1-19
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[M-H]". '"H NMR (600 MHz, CD,0D) 8,: 7.73 ( 1H,
d, J=8.7 Hz, H-5), 7.13 (1H, d, J=1.9 Hz, H-
2"), 6.99 (1H, dd, J = 8.1, 1.9 Hz, H-6"), 6.84
(1H, d, J=8.1 Hz, H-5"), 6.54 (1H, dd, J = 8.7,
2.2 Hz, H-6), 6.34 (1H, d, J = 2.2 Hz, H-8), 5.01
(IH, d, J=11.9 Hz, H-2), 458 (1H, d, J=11.9
Hz, H-3), 3.89 (3H, s, 3'-OCH,) ; “C NMR (150
MHz, CD,0D) §.: 194.5 (C-4) , 166.98 (C-7) ,
165.17 (C-9), 148.9 (C-3"), 148.38 (C-4"), 130.1
(C-1"), 130.0 (C-5), 1222 (C-6"), 1159 (C-5"),
113.5 (C-10) , 1124 (C-2"), 112.1 (C-6), 103.7
(C-8), 85.7 (C-2), 74.5 (C-3), 56.4 (3"-OCH,). $#
53k 10]—3%, e (&9 1 M erycibenin D.

&Y 2. EOKA; ESI-MS: m/z 463 [M-H]",
H ¥k C,H,0,; 'H NMR (600 MHz, DMSO-
d,) 8,: 757 (2H, m, H-2', 5"), 6.83 (1H, d, J =
9.0 Hz, H-6"), 6.38 (1H, s, H-6), 6.17 (1H, s, H-
8), 547 (1H, d, J=7.3 Hz, Glu-1), 3.21 (6H, m,
Gle-2~Gle-6) 5 “C NMR (150 MHz, DMSO-d,) §,:
177.4 (C-4), 1649 (C-7), 161.2 (C-5), 156.4 (C-
2), 156.1 (C-9), 148.6 (C-4"), 1449 (C-3"),
133.3 (C-3), 121.6 (C-6"), 121.1 (C-1"), 116.2
(C-5"), 115.3(C-2"), 103.7 (C-10), 100.9 (Gle-1),
98.9(C-6), 93.6(C-8), 77.61 (Gle-5), 76.53 (Gle-3) ,
74.12 (Gle-2), 69.94 (Glc-4), 60.98 (Gle-6). %
5OCER011 ] —30, SR e B 2 i R -3-0-8
-D-H AT .

R & 3: ¥ AT E AR ; ESI-MS: m/z
453 [M-H]~, H 47X C,H,,0,; 'H NMR (600
MHz, CD,0D) 8,: 7.24 (1H, d, J =9.1 Hz, H-6"),
6.33 (2H, m, H-3", 5'), 6.07 (1H, s, H-6), 5.30
(IH, d, J =119 Hz, H-3), 490 (1H, m, H-4a),
456 (1H, d, J = 11.9 Hz, H-2), 450 (1H, m, H-
9a,), 443 (1H, d, J = 2.6 Hz, H-9a,), 3.78 (3H,
s, 5-OCH,), 2.50 (2H, m, H-3a), 2.45 (1H, m, H-
2a), 1.93 (2H, m, H-l1a), 1.54 (3H, s, H-10a) ,
1.52 (3H, s, H-7a), 1.45 (3H, s, H-6a); “C NMR
(150 MHz, CD,0D) 8.: 194.2 (C-4), 165.0 (C-5),
164.2 (C-7), 161.6 (C-9), 160.0 (C-2"), 158.7 (C-
4'), 149.7 (C-8a), 132.0 (C-5a), 130.6 (C-6"),
124.9 (C-4a), 1159 (C-1"), 111.2 (C-9a), 109.5
(C-8), 107.7 (C-5"), 103.6 (C-3"), 103.5 (C-10),
93.3 (C-6) , 78.8 (C-2), 73.3 (C-3), 56.0 (5-
OCH,) , 48.1 (C-2a), 32.6 (C-3a), 27.9 (C-la),

25.9 (C-6a), 19.0 (C-10a), 17.9 (C-7a). i 5 X
BR012 ] —30, BUE BB 3 i S

&Y 4: B A& ESI-MS: m/z 303 [M+
H]", H4 17X K CHO; 'HNMR (600 MHz,
DMSO0-d,) 6,: 7.65 (1H, d, J = 8.7 Hz, H-5), 7.36
(1H, d, J=8.6 Hz, H-6"), 6.50 (1H, dd, J=8.7,
1.9 Hz, H-6) , 6.43 (1H, dd, J = 8.6, 2.4 Hz, H-
5'), 630 (1H, d, J =24 Hz, H-3"), 6.29 (1H, d,
J =19 Hz, H-8), 471 (1H, d, J = 11.8 Hz, H-
2eq), 4.04 (1H, d, J=11.8 Hz, H-2ax), 3.68 (3H,
s, 4’-0OCH,) ; "C NMR (150 MHz, DMSO-d,) &.:
188.1 (C-4), 164.7 (C-7), 162.5 (C-9), 160.0 (C-
4"), 154.8 (C-2"), 129.6 (C-5), 1283 (C-6"),
118.6 (C-1"), 112.2 (C-10), 111.0 (C-6) , 104.0
(C-5"), 102.4 (C-8), 101.5 (C-3"), 73.7 (C-2),
73.5 (C-3), 55.0 (4'-OCH,). #¥5 5 Sc#k [ 13 ] —2k,
W% 2L A W 4K (3R) -4'-methoxy-2', 3, 7-
trihydroxyisoflavanone.

fbA& W 5. JC @ g R 45 i 5 ESI-MS: m/z 285
[M+H]*, H4 738 €, H,,0,; '"H NMR (600 MHz,
DMSO-d,) 8,: 8.28 (1H, s, H-2), 7.49 (2H, d, J =
8.8 Hz, H-2', 6’ ), 7.37 (1H, s, H-5), 6.97 (2H,
d, J=8.8Hz, H-3',5"), 6.89 (1H, s, H-8), 3.78
(3H, s, 4'-0CH,) ; “C NMR (150 MHz, DMSO-d,)
8.: 174.4 (C-4), 1589 (C-4"), 152.7 (C-2), 152.6
(C-7), 151.0 (C-9), 144.8 (C-6), 130.1 (C-2", 6"),
124.7 (C-3), 1224 (C-1"), 116.5 (C-10), 113.6
(C-3",5"), 108.0 (C-5), 102.7 (C-8), 55.2 (4'-
OCH,). ##s 5 3Cik [ 14 ] — 3, B ek &9 5 il

AW 6: IR AEHIR K ; ESI-MS: m/z 299
[M-H], H4F~CH,0,; 'HNMR (600 MHz,
DMSO-d,) §,: 8.15 (1H, s, H-2), 7.34 (1H, s, H-
5), 7.10 (1H, d, J= 8.2 Hz, H-6" ), 6.89 (1H, s,
H-8), 6.44 (2H, m, H-3", 5"), 3.72 (3H, s, 4'-
OCH,) ; "C NMR (150 MHz, DMSO-d,) §.: 175.0
(C-4), 1602 (C-4"), 156.6 (C-2"), 1542 (C-2),
152.7 (C-7), 151.0 (C-9), 144.8 (C-6), 132.2 (C-
6'), 120.8 (C-3), 116.3 (C-10), 112.4 (C-1"),
107.8 (C-5), 104.7 (C-5"), 102.7 (C-8), 101.8 (C-
3"),55.1 (4’-0CH,). ##s 5 3CHk[ 15 ]2, Bl e
L& 6°46,7,2 -trihydroxy-4' - methoxyisoflavone.

&Y T AEBAK; ESI-MS: m/z253 [M-H],
H 7k ¢ ,H,0,; 'HNMR (600 MHz, DMSO-
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d,) 8,: 827 (1H, s, H-2), 7.95 (1H, d, J = 8.8
Hz, H-5), 7.38 (2H, d, J = 8.6 Hz, H-2", 6'),
6.93 (1H, dd, J=8.8, 2.1 Hz, H-6), 6.85 (1H, d,
J=2.1Hz, H-8), 6.80 (2H, d, J = 8.6 Hz, H-3",
5'); “C NMR (150 MHz, DMSO-d,) 8.: 174.8 (C-
4), 162.8 (C-7), 157.5 (C-9), 157.2 (C-2), 152.9
(C-4"), 130.1 (C-2",6"), 127.3 (C-5), 123.5 (C-
3), 122.6 (C-1"), 116.6 (C-10), 1153 (C-6) ,
115.0 (C-3", 5"), 102.1 (C-8). ¥ 5 k[ 16 ] —
E NG C S e/ NISA & v

b6 8: vk €A [ 14 ; ESI-MS: m/z 299 [ M-
H] -, 4 7&K CH,0,; 'HNMR (600 MHz,
DMSO-d,) 8,: 13.04 (1H, s, 5-OH), 8.29 (1H, s,
H-2), 7.36 (2H, d, J = 8.6 Hz, H-2", 6'), 6.81
(2H, d, J = 8.6 Hz, H-3', 5'), 6.47 (1H, s, H-
8), 3.74 (3H, s, 6-OCH,) ; "C NMR (150 MHz,
DMSO0-d,) 8.: 180.5 (C-4), 158.4 (C-4"), 157.4 (C-
7), 154.0 (C-2), 153.3 (C-9), 152.9 (C-5), 131.7
(C-6), 1303 (C-2",6"), 121.8 (C-1"), 121.4 (C-
3), 115.1 (C-3", 5"), 104.6 (C-10), 94.1 (C-8),
59.9 (6-OCH,). ¥di 5 3cik [17] — 2, i e b &
VI8 HE WA .

AP 9. HEKAK ;s ESI-MS: m/z 389 [M-H];
H 73k €, H,0,; '"H NMR (600 MHz, DMSO-
d,) 8,: 6.59 (1H, s, H-2), 634 (2H, s, H-2",
6'),6.12 (1H, s, H-5), 3.73 (1H, m, H-7"), 3.70
(3H, s, 3-OCH,), 3.68 (6H, s, 3’ , 5'-OCH,) ,
3.58 (1H, dd, J =10.7, 4.0 Hz, H-9'a), 3.43 (2H,
m, H-9), 3.17 (1H, d, J = 10.7, 3.3 Hz, H-9'b) ,
2.68 (2H, m, H-7), 1.84 (1H, m, H-8' ), 1.64
(1H, m, H-8); “C NMR (150 MHz, DMSO-d,) §.:
147.8 (C-3",5"), 145.5 (C-3), 144.1 (C-4), 136.2
(C-1"), 133.7 (C-4"), 132.5 (C-6), 127.1 (C-1),
116.2 (C-5), 111.8 (C-2), 106.6 (C-2", 6'), 63.5
(C9), 59.7(C-9"), 56.0 (3", 5'-OCH,), 55.5 (3-
OCH,) , 46.5 (C-7"), 457 (C-8"), 38.1 (C-8),
32.3 (C-7). Budli 5 SCHR [ 18] — 3, i e e b 59 9
H(+)-5-H A I SR AR 2 .

L& 9 10: [ @RIk 45 5 ESI-MS: m/z 417
[M-H]; HA4rF2 8 C,H,,0,; '"HNMR (600 MHz,
CD,0D) 6,: 7.16 (1H, d, J = 8.2, H-7), 6.84 (1H,
d, J =84 Hz, H-1), 6.53 (1H, d, J = 8.4 Hz, H-
2), 6.44 (1H, dd, J = 8.2, 2.3 Hz, H-8), 6.37
(1H, d, J=2.3, H-10), 548 (1H, d, J = 6.5 Hz,

H-11a) , 434 (1H, m, H-6), 3.73 (3H, s, 9-
OCH,), 3.56 (1H, s, Hs6), 3.52 (1H, m, H-6a) ;
“C NMR (150 MHz, CD,0D) §.: 162.6 (C-9), 162.0
(C-10a), 147.1 (C-3), 145.8 (C-4a), 134.3 (C-4),
126.0 (C-7), 122.1 (C-1), 120.7 (C-6b), 113.8 (C-
11b), 1104 (C-2), 107.2 (C-8), 97.5 (C-10), 80.3
(C-11a), 67.9 (C-6), 55.9 (9-OCH,) , 41.0 (C-6a).
B 5 SR [19] — 3, #4590 10 4 (6aR,
11aR)-3,4-dihydroxy-9-methoxypterocarpan.

G 11 AERRES 5 m/z 285 [M-H] 5 H
¥ ¢ H,,0,; '"H NMR (600 MHz, CD,0D) §,,:
7.25 (1H, dd, J = 8.4 Hz, H-1), 6.76 (1H, s, H-
7), 6.46 (2H, m, H-2, 10), 6.28 (1H, d, J =24
Hz, H-4), 538 (1H, d, J = 6.8 Hz, H-11a), 4.19
(1H, dd, J = 10.6, 4.6, H-6) , 3.78 (3H, s, 9-
OCH,) , 3.51 (1H, t, J = 10.6 Hz, Ha-6) , 3.44
(1H, m, H-6a) ; "C NMR (150 MHz, CD,0D) §,:
160.0 (C-3), 158.0 (C-4a), 154.1 (C-10a), 149.5
(C-9), 141.6 (C-8), 133.1 (C-1), 119.4 (C-6b) ,
113.1 (C-11b), 112.4 (C-7), 110.7 (C-2), 104.0
(C-4), 96.2 (C-10), 79.5 (C-11a) , 67.5 (C-6) ,
56.6 (9-OCH,), 41.6 (C-6a). Kt¥lt 5 3CHk[19]—2K,
i SE e b & W 11 2 (6aR, 11aR) -3, 8-dihydroxy-9-
methoxypterocarpan.

fE4A W) 12: ok R 45 5 5 ESI-MS: m/z 285
[M-H]"; H:%» 7308 C,H,,0,; 'H NMR (600 MHz,
DMSO0-d,) 8,: 7.24 (1H, d, J = 8.4 Hz, H-1), 6.98
(1H, s, H-7), 6.46 (1H, dd, J = 8.4, 2.4 Hz, H-
2), 6.28 (1H, s, H-10), 6.26 (1H, d, J = 2.4 Hz,
H-4), 543 (1H, d, /= 6.8, H-11a), 4.22 (1H, m,
H-6a) , 3.70 (3H, s, 8-OCH,), 3.54 (2H, m, H-
68, 6a); "C NMR (150 MHz, DMSO-d,) 8.: 158.6
(C-3), 156.3 (C-4a), 153.3 (C-10a), 147.4 (C-9),
141.9 (C-8), 132.1 (C-1), 116.3 (C-6b), 111.5 (C-
11b), 110.4 (C-7), 109.6 (C-2), 102.8 (C-4), 98.2
(C-10), 77.5 (C-11a), 65.9 (C-6), 56.8 (8-OCH,),
40.1 (C-6a). &4l 5 SCmk [20] — 3, i e b &)
12 H lespedezol D,.

EW13: HETEEH AR ; ESI-MS: m/z 267
[(M-H]", H4» 7= K C,H,0,; '"HNMR (600 MHz,
CD,0D) 6,: 8.15 (1H, s, H-2), 8.05 (1H, d, J =
8.8 Hz, H-5), 7.46 (2H, d, J=8.9 Hz, H-2",6"),
6.98 (2H, d, J=8.9 Hz, H-3', 5'), 6.93 (1H, dd,
J=28.8,23Hz, H-6), 6.85 (1H, d, J=2.3 Hz, H-
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8), 3.85 (3H, s, 4'-OCH,) ; “C NMR (150 MHz,
CD,0D) 6.: 178.1 (C-4), 164.7 (C-7), 161.1 (C-
4'), 159.8 (C-8a), 154.9 (C-2), 131.4 (C-2" 6"),
128.5 (C-5), 125.7 (C-3), 1255 (C-1"), 118.2 (C-
4a), 116.5 (C-6), 114.8 (C-3",5"), 103.3 (C-8),
55.7 (47-OCH,). ¥4l 5 3CHk[ 21 ] — 3, s e e &
W13 R AR R .

A Y14 IR EEIRES A5 ESI-MS: m/z 285
[M+H ", 4570k €, H,,0,; '"H NMR (600 MHz,
CD,0D) §,: 8.10 (1H, s, H-2), 8.02 (1H, d, J =
8.8 Hz, H-5), 7.01 (1H, d, J = 1.2 Hz, H4' ),
6.94 (2H, s, H-2',6'), 6.91 (1H, dd, J=8.8, 2.3
Hz, H-6), 6.82 (1H, d, J = 2.3 Hz, H-8), 3.86
(3H, s, 5'-OCH,) ; "C NMR (150 MHz, CD,0D)
8.: 178.0 (C-4), 164.8 (C-7), 159.8 (C-9), 154.9
(C-2), 1492 (C-5"), 147.4 (C-3"), 128.5 (C-5),
1262 (C-3), 125.8 (C-1"), 121.6 (C-6"), 118.1
(C-10), 117.4 (C-4"), 116.5 (C-6), 112.6 (C-2"),
103.2 (C-8), 56.4 (5'-OCH,). ¥4l 5 wik[22]—
LM EE Y14 7,3 - RS SR
B .

AW 15: B A5 i ESI-MS: m/z 257 [M+
H]*, 7= K C.H,0,; 'HNMR (600 MHz,
CD,0D) §,: 7.71 (1H, d, J = 8.7 Hz, H-5), 7.30
(2H, d, J=8.5Hz, H-2', 6'), 6.80 (2H, d, J =
8.5 Hz, H-3',5"), 6.48 (1H, dd, J=8.7, 2.3 Hz,
H-6), 6.33 (1H, d, J = 2.3 Hz, H-8), 5.36 (1H,
dd, J =13.1, 2.8 Hz, H-2), 3.30 (1H, dd, J =
16.9, 13.1 Hz, H-3b), 2.67 (1H, dd, J =169, 2.9
Hz, H-3a); “C NMR (150 MHz, CD,0D) §,: 193.6
(C-4), 166.8 (C-7), 165.6 (C-5), 159.0 (C-4"),
131.3 (C-1"), 129.9 (C-5), 129.0 (C-2", 6'),
116.3 (C-3', 5'), 1150 (C-10) , 111.8 (C-6) ,
103.8 (C-8), 81.1 (C-2), 44.95 (C-3). ¥¥i 5 CHik
[23 ] 8, et B 15 A HEER .

& 16: HE KK ; ESI-MS: m/z 285 [M+
H]*, H4 17Xk CH,0,; 'HNMR (600 MHz,
DMSO-d,) 8,: 8.28 (1H, s, H-2), 7.96 (1H, d, J =
8.8 Hz, H-5), 7.04 (1H, d, J = 1.6 Hz, H-2" ),
6.94 (2H, m, H-5", 6'), 6.93 (1H, m, H-6), 6.85
(1H, d, J=2.2 Hz, H-8), 3.79 (3H, s, 4'-OCH,) ;
"C NMR (150 MHz, DMSO-d,) §.: 174.6 (C-4),
162.8 (C-7), 157.5 (C-9), 153.1 (C-2), 147.5 (C-
4'), 146.0 (C-3"), 127.3 (C-5), 124.7 (C-1"),

123.4 (C-3), 119.7 (C-6" ), 116.6 (C-10), 116.5
(C-2"), 1153 (C-6), 112.0 (C-5"), 102.1 (C-8),
55.7 (4’-OCH,). ¥di 5 SCHk[ 24 | 3%, B4 e L&
W16 1 58 5 2T

& 17: B AR K K ; ESI-MS: m/z 449
[M+H ", H4FX K C,H,0,; 'THNMR (600 MHz,
CD,0D) 8,: 8.06 (2H, d, J = 8.8 Hz, H-2', 6" ),
6.89 (2H, d, J = 8.8 Hz, H-3', 5'), 6.41 (1H, d,
J=18Hz, H-8), 621 (1H, d, J= 1.8 Hz, H-6),
5.26 (1H, d, J=17.4 Hz, Gle-1), 3.70 (1H, dd, J =
11.9, 2.2 Hz, Gle-6a), 3.53 (1H, dd, J=11.9, 5.5
Hz, Gle-6b) , 3.43 (2H, m, Gle-3, Gle-4), 3.35
(1H, brs, Gle-2), 3.20 (1H, ddd, J=9.7, 5.5, 2.3
Hz, Gle-5); "C NMR (150 MHz, CD,0D) §,: 179.5
(C-4), 166.0 (C-7), 163.1 (C-5), 161.6 (C-4" ),
159.1 (C-2), 158.5 (C-9), 135.4 (C-3), 132.3 (C-
2',C-6"), 1228 (C-1"), 116.1 (C-3",5"), 105.7
(C-10), 104.01 (Gle-1), 99.9 (C-6), 94.7 (C-8),
78.4 (Gle-5) , 78.0 (Gle-3) , 75.7 (Gle-2) , 71.3
(Gle-4) , 62.6 (Gle-6). £l 5 3CHR [ 25 ] — 2, B
FEAE YT R IL A -3-0-B-D-H A T .

fEEY18: B TLE KA ; ESI-MS: m/z 285
[M-H]", H/%» 7 K CH,0,; 'HNMR (600 MHz,
CD,0D) §,: 8.08 (2H, d, J =88 Hz, H-2", 6'),
6.89 (2H, d, J =88 Hz, H-3",5'), 6.38 (1H, d,
J =18 Hz, H-8), 6.17 (1H, d, J = 1.8 Hz, H-6);
BC NMR (150 MHz, CD,0D) §,: 177.4 (C-4), 165.6
(C-7), 162.5 (C-5), 160.6 (C-4"), 158.3 (C-9),
148.1 (C-2), 137.2 (C-3), 130.7 (C-2", 6"), 123.7
(C-1"), 1163 (C-3",5"), 104.5 (C-10), 99.3 (C-
6), 94.4 (C-8). Hdli 5 3wk [26 ] — %k, M %@ b &
Y18 ALz .

tEEY19: BT EL KA ; ESI-MS: m/z 299
[(M+H]", H470h C,H,,0,; '"H NMR (600 MHz,
DMSO-d,) 8,: 7.35 (1H, d, J = 8.5 Hz, H-1), 6.98
(1H, s, H-7), 6.62 (1H, dd, J = 8.5, 2.5 Hz, H-
2), 6.53 (1H, s, H-10), 6.45 (1H, d, J = 2.5 Hz,
H-4), 595 (1H, d, J = 0.7 Hz, 0-CH,-0) , 5.91
(1H, d, J = 0.7 Hz, 0-CH,-0), 5.56 (1H, d, J =
7.3 Hz, H-11a), 427 (1H, dd, J=10.7, 4.3 Hz, H-
6), 3.72 (3H, s, 3-OCH,), 3.66 (1H, m, H-6) ,
3.60 (1H, m, H-6a); "C NMR (150 MHz, DMSO-
d,) 8.: 160.5 (C-3), 156.5 (C-5), 153.7 (C-10a) ,
147.5 (C-9), 141.1 (C-8), 132.0 (C-1), 118.3 (C-
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6b), 112.9 (C-11b), 108.8 (C-2), 1054 (C-7),
101.3 (C-4), 101.1 (0-CH,-0), 93.3 (C-10), 77.7
(C-11a), 65.9 (C-6), 55.3 (3-OCH,), 40.1 (C-6a).
B 5 SCEk 27 ] — 80, MR G119 R (-)- %
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