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Isoflavones from Crotalaria sessiliflora
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Abstract: Objective To investigate the isoflavones constituents from the whole plant of Crotalaria sessiliflora. Methods The
compounds were isolated by column chromatography and their structures were identified by the spectral data. Results Twenty-one
isflavones were isolated from 75% ethanol extract in the whole plant of C. sessiliflora and identified as 6,7,2"-trimethoxy-4'-hydroxyl
isoflavone (1), 7,4'-dihydroxy-5-methoxy isoflavone (2), daidzein (3), 2"-hydroxyl genistein (4), genistein (5), 3'-hydroxyl daidzein (6),
genistein 7-O-B-D-apiofuranosyl-(1—6)-O-B-D-glucopyranoside (7), genistein 7-O-glucoside (8), glabrone (9), alpinumisoflavone
(10), barbacarpan (11), 3'-hydroxyl genistein (12), 4',7-dimethoxy-5-hydroxyl isoflavone (13), pratensein (14), 8-O-methylreyusi (15),
eurycarpin A (16), prunetin (17), formononetin (18), 2’-methylalpinumisoflavone (19), hydroxyalpinumisoflavone (20), and
desmoxyphllin A (21). Conclusion Compound 1 is a new compound named sessiliflorin A, compounds 2—3, and 6—21 are isolated
from the plant for the first time.

Key words: Crotalaria sessiliflora L.; isoflavones; 6,7,2'-trimethoxy-4'-hydroxyl isoflavone; daidzein; genistein
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TRRBLEE . AR R E. RN
w P MRS Y AT SR A, A0
SR WL 100 AFORAR TG (D 05 %)
Tl AL VIR SG TP BOS 2 Ak (PPARY) 152 44K
RN LA SER U ) 77 AT 70T, RS o
Bi25 B s 5 PPARy A1 RAFHISEA ) W FEH H &
() 5 B T R Ak 27 A R, (RIS DR R IR 3 4R AR
PPARYy il 71l A 0 7§ Ak — s A BRA2 A ) Jo Ak
filt, AN SRS 200 B S A b R B B AT
T RGNy E 524k, Ao EA 3 21 4S5,
oy S E N 6,7,2- = WA L -4 B O S B
(6,7,2'-trimethoxy-4"-hydroxyl isoflavone, 1), 7,4'-__
Yo Hk-5- HAA L S 3 ] (7,4'-dihydroxy-5-methoxy
isoflavone, 2). KE st (daidzein, 3). 2'-f 83
PRl AK 2 (2'-hydroxyl genistein, 4). Ykl R FE
(genistein, 5). 3-F % KT 6 (3'-hydroxyl
daidzein, 6). genistein 7-O-B-D-apiofuranosyl-(1—
6)-0-B-D-glucopyranoside (7). JeRLARH (genistein-
7-O-glucoside, 8). Y FH # ] (glabrone, 9).
alpinumisoflavone (10). barbacarpan (11), 3'-J&%&
PeRlARZE (3-hydroxyl genistein, 12). 4',7- - H4,
B -5- 5 g o3 B 4',7-dimethoxy-5-hydroxyl
isoflavone, 13). ZL4-4H% 3 (pratensein, 14). 8-
I H¥ (8-methylreyusi, 15). #H A3 E A
(eurycarpin A, 16). #3E% (prunetin, 17). 94K
{£% (formononetin, 18). 2"-methylalpinumisoflavone
(19). hydroxyalpinumisoflavone (20 ). desmoxyphllin
A QD). Bb&EY 4, 5 4, HRMEDIE RN
AP SRR, S L e E, wmah
HHER A,
1 AR
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EYELA COOL ACE CA-1111 (A¥EEE); 24t
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WOAH AL B BEEIR1C (Bruker AVANCE I 7Y,
400/600 MHz, $£[F); XULHEESN ] Wbt
(TU-1901, bt 4 il F A3 A IR 5T AE 2 7 )5
BUCHI B-540 ## niA% (i) (LR 2 4l
W% (PerkinElmer, FT-IR, Spectrum One, F2[H );
Rk GF B ), 100~200 H, 200~
300 HD: #E OISR CHETARERTT R A B
v F]); Sephadex LH-20 (GE-Healthcare Bio-Sciences
AB, %4ij#ft); ODS (SepaxTechnologies Inc., 40~60

um, [E); MCI GEL CHP20P (Mitsubishi Chemical
Corporation, 75~150 um, HA), fAililE (kg
FELL 2R R A D5 AR R 3 Hr el (H 248
B A R A FD .
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B 4% 27 kg, 75% Dk 4% 250 L B EdR
W, SRURR R IR A 2.9 kg, INIG & 2810
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TEEAEL, A5 BIAH N AEY) . BERR L BRAEY) 158
g, SRERATAIE, D& k-l (30110
100) JPeMiFBe S, #3 Fr. 1~26. Fr. 11~13
(8g), & MCI FEail, HEEKHEE (20%—>100%)
BREEVENL, 1931 3 MR, i 1 £ 2K Sephadex
LH-20 A% 505, 34654 2 (3 mg). 3 (16 mg).
4 (19 mg), #it4)r 2 £ Sephadex LH-20 #1573 55,
ali RS AL 5 4 12(21 mg), ¥it 53 3 4 Sephadex
LH-20 A% 5, #3659 5 (65 mg). 6 (1 mg);
Fr. 19~20 (5 g) £ MCI i, ODS 403Dl & %
X Sephadex LH-20 2lift,, 154547 (38 mg). 8
(17 mg); Fr. 10(15 @) ZRERAE 1, ) & Sephadex
LH-20 FEAi%5r 5, 5% 9 (10 mg).

AT 238 g, ZREA IS, LA
-l 1 200 (50 0 10 : 100) BRJEyEh, 133
1 AES. HhFrl (12 g) KRERFEGRE, 1l
fik-Ji 1 216 (30 0 10 : 100) B ¥ENL, Sephadex
LH-20 fEtailkaifh, 540454 10 (102 mg). 11 (29
mg). 13 (3 mg); Fr. 8 (20 g) LA, A
BT RR 20 (30 1—1: 1) BREEVEE, 7593 10
NG, W4T 8 I Sephadex LH-20 A0l FHE-
TEMEE2 DD gk, A% 1 (10 mg): Fr. 2
(14 g) & MCI A3, IR KEEH (20%—>100%)
BEEEVEME, LAY 14 (34 mg). 15 (18 mg). 18
(14 mg), %} Fr. 2 & MCI A (515 A3 i 34t 4 N
43 Sephadex LH-20 AT ffilidt—Laifbi34b &) 16
(4mg). 17 (S5mg); Wik Fr. 2 AL B 51k,
M Fr.5 (9g) 7y #1324 54 20 (8 mg). 21 (1
mg); Fr.4 (5g) & MCIHE, HEZKEE (60%—
100%) BhEEBENL, #346E% 19 (55 mg).
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AW 1 LB EOR R CHEE, mp 245.1~247.0
‘C. HR-ESI-MS 45 5 216 m/z: 329.102 6,
M+H]" GFEAH 329.102 5), 44 'H-NMR.
BC-NMR #4ft, #2520 7R A CisH16060 UV HELE
253, 317 nm Ak SR R, Hdr, 317 nm AbWL
WSS, $onvl el sy . IR i WoRizfe &
WEARHAE (32350em™), L (1591.3. 15145,
1481.0cm™), #H(1 634.7 cm™), FIZHHE(2 944.8.
2853.6.1277.2.1051.0 cm™ )Z5IE [, '"H-NMR (400
MHz, DMSO-dg) (3 1) Ha] WL 28 1) S 5 i 2 47
SIS S 6y 8.15 (1H, s, H-2); S WL 1 244 ABX
Mo R /&GS on 7.00 (1H, d, J = 8.2 Hg,
H-6'), 6.47 (1H, d, J = 2.2 Hz, H-3'), 6.39 (1H, dd, J =
8.2,2.2 Hz, H-5"); 2 MHRIEITEASE S on 7.38 (1H,
s, H-5) 16y 7.18 (1H, s, H-8); 3 MHAKEAE S oy
3.91 (3H, s), 3.85 (3H, s) #13.65((3H,s) L& 1 1M E
FEMES oy 9.58 (1H, s). "C-NMR (100 MHz,

#1 1A% 189 H-NMR (400 MHz, DMSO-dg)-

DMSO-dg) 1 DEPT i (% 1) Ha] UL 18 M5 5,
Horp s 3 MEE ARG 5 0 55.3,55.7,56.3; 6
ANKF IS S 0 99.2, 100.3, 104.1, 106.7, 132.0,
153.7; 9 NEMAE S oc 111.7, 116.8, 121.6, 147.3,
151.7, 154.0, 158.4, 158.8, 174.2; {fEtb&W 1 1Y
HMBC i, HAIEAE S 0y 3.91, 3.85 F1 3.65 73l
55 8¢ 147.3 (C-6), 154.0 (C-7) F1 158.4 (C-2") 13,
FIEEE S 0y 9.58 (4'-OH) 5 d¢ 99.2 (C-3"), 158.8
(C-4") 1 106.7 (C-5") AKX (K D, #H&EYM 1
GRS E A 6,7,2"- — WA k-4 F2 S i, A4k
HWE OGS 6,7,4"-= A k-2 5k 1 )
PSSR A AR, ME—AN] 1) 02 6,7,4"- — 4 Jk-2'-
FRELRTIAL) 2 0 AR, 4Rk AR,

MALEY 1 (1) 2057 4 FARERUR, 467 A FREEHAR,

LRI AT H NOSEY #51F52: dy 3.65 (3H, s)
5 6y 6.47 (H-3"); J2EZUES 0u9.58 5 on 6.47 (H-3')
M 6.39 (H-5") fEAEZFAAHIR (K] 1. £ Scifinder 13
%, WEW L HFHEY, bW HEEA.

B3C-NMR (100 MHz, DMSO-d¢) #1 DEPT %1

Table1 'H-NMR (400 MHz, DMSO-dg), *C-NMR (100 MHz, DMSO-dg), and DEPT data of compound 1

AT On dc DEPT A Oy dc DEPT
2 8.15 (1H, s) 153.7 CH 2 158.4 C
3 121.6 C 3 6.47 (1H, d, J=2.2 Hz) 99.2 CH
4 174.2 C 4 158.8 C
5 7.38 (1H, s) 104.1 CH 5 6.39 (1H, dd, J= 8.2, 2.2 Hz) 106.7 CH
6 1473 C 6 7.00 (1H, d, J=8.2 Hz) 132.0 CH
7 154.0 C 2'-OCH; 3.65 (3H, s) 55.3 CH;
8 7.18 (1H, s) 100.3 CH 6-OCH, 3.91 (3H, s) 56.3 CH,
9 151.7 C 7-OCH; 3.85 (3H, s) 55.7 CH,
10 116.8 C 4'-OH 9.58 (1H, s)
Ik 111.7 C

1 &Y 1 E£E/ HMBC #1 NOESY X
Fig. 1 Key HMBC and NOESY correlations of compound 1

a2 WEEOKBAK (HEED, 21
CigH120s. 'H-NMR (400 MHz, CD;0D) &: 7.99 (1H,
s, H-2), 7.28 (2H, d, J = 8.6 Hz, H-2', 6'), 6.77 (2H, d,
J = 8.6 Hz, H-3', 5"), 6.30 (2H, d, J = 6.4 Hz, H-6, 8),
3.76 (3H, s); "C-NMR (100 MHz, CD;OD) §: 150.2
(C-2), 124.6 (C-3), 173.8 (C-4), 1612 (C-5), 97.5

(C-6), 163.0 (C-7), 95.2 (C-8), 157.1 (C-9), 106.8
(C-10), 123.2 (C-1"), 130.4 (C-2'), 114.9 (C-3"), 159.6
(C-4"), 114.9 (C-5"), 130.4 (C-6"), 55.9 (C-2"). LA L%k
P 5 SCHRARaE 50, MR 2 h T4
BE-5- FAUBE S i

&M 3. HwEtimARK (FED, 71
CisH 10040 'H-NMR (600 MHz, DMSO-d;) J: 8.29
(1H, s, H-2), 7.69 (1H, d, J = 8.8 Hz, H-5), 7.39 (2H,
d, J= 8.6 Hz, H-2", 6'), 6.94 (1H, dd, J = 8.8, 2.2 Hz,
H-6), 6.86 (1H, d, J = 2.2 Hz, H-8), 6.81 (2H, d, J =
8.6 Hz, H-3', 5"); ">C-NMR (150 MHz, DMSO-d) ¢:
153.3 (C-2), 123.0 (C-3), 175.2 (C-4), 127.8 (C-5),
115.6 (C-6), 163.0 (C-7), 102.6 (C-8), 157.9 (C-9),
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117.1 (C-10), 123.9 (C-1"), 130.5 (C-2"), 115.4 (C-3"),
157.6 (C-4"), 115.4 (C-5'), 130.5 (C-6). LA FXE 5
SchkpoE —5, MR A Y 3 K E G,

& 4. FOEIREG S (FED, 47X
C1sH1g0. 'H-NMR (400 MHz, CD;0D) §: 8.00 (1H,
s, H-2), 7.05 (1H, d, J = 8.2 Hz, H-6'), 6.30~6.42
(3H, overlap), 6.26 (1H, d, J = 2.4 Hz, H-6); C-NMR
(100 MHz, CD;0D) d: 156.4 (C-2), 122.5 (C-3), 182.6
(C-4), 163.6 (C-5), 100.0 (C-6), 166.0 (C-7), 94.8
(C-8), 159.7 (C-9), 106.2 (C-10), 110.8 (C-1"), 157.9
(C-2), 104.3 (C-3'), 160.2 (C-4"), 108.2 (C-5"), 133.2
(C-6"). UL ¥ 5 scipdhis — 80, s et s
4 g 2 FRIEYLRIARE

&Y 5. TLOEIRG W (FED, 77X
C1sH00s. 'H-NMR (600 MHz, DMSO-d) 6: 12.96
(1H, 5-OH), 8.30 (1H, s, H-2), 7.38 (2H, d, J = 8.6 Hz,
H-2', 6"), 6.82 (2H, d, J = 8.6 Hz, H-3', 5'), 6.37 (1H,
d, J = 2.0 Hz, H-8), 6.21 (1H, d, J = 2.1 Hz, H-6);
PC-NMR (150 MHz, DMSO-dq) d: 154.3 (C-2), 121.7
(C-3), 180.6 (C-4), 162.5 (C-5), 99.6 (C-6), 165.2
(C-7), 94.2 (C-8), 157.9 (C-9), 104.8 (C-10), 122.7
(C-1), 130.6 (C-2'), 115.5 (C-3"), 158.1 (C-4"), 115.5
(C-5", 130.6 (C-6'); DEPT 42/ dc 154.3, 130.6,
130.6, 115.5, 115.5, 99.6, 94.2 X W il J51 1 Ay ¥k F 3k
B, FLRAT 50 NIRRT ok, L EEAR S
SCRARaE 8, [ 454 DEPT $iE, %ELs
Y5 HHRIARE

& 6. wmmAR (PR, 751X
C1sH1g0s. 'H-NMR (600 MHz, CD;0D) ¢: 8.13 (1H,
s, H-2), 8.06 (1H, d, J = 8.8 Hz, H-5), 7.03 (1H, d, J =
1.9 Hz, H-2), 6.94 (1H, dd, J = 8.8, 2.2 Hz, H-6),
6.83~6.87 (3H, m, H-8, 5, 6'); *C-NMR (150 MHz,
CD;0D) 6: 154.6 (C-2), 126.0 (C-3), 1782 (C-4),
128.5 (C-5), 116.8 (C-6), 167.9 (C-7), 103.3
(C-8),159.9 (C-9), 118.3 (C-10), 124.9 (C-1"), 117.5
(C-2"), 146.7 (C-3"), 146.2 (C-4"), 121.8 (C-5), 116.3
(C-6)o LA_EXcd 5 Sk — 2", s e th s
6 by 3-FR A K L IT,

WEY) T: BRI R CHEE), 7313 CagHagO140
'H-NMR (600 MHz, CD;0OD) d: 8.09 (1H, s, H-2),
737 2H, d, J = 7.3 Hz, H-2', 6'), 6.83 (2H, d, J=7.3
Hz, H-3', 5'), 6.65 (1H, s, H-8), 6.47 (1H, s, H-6), 3.94
(1H, d, J = 1.7 Hz, Api-H-2), 3.61 (1H, s, Api-H-5);

BC-NMR (150 MHz, CD;0D) &: 155.6 (C-2), 124.8
(C-3), 182.4 (C-4), 163.3 (C-5), 101.1 (C-6), 164.5 (C-7),
96.0 (C-8), 159.1 (C-9), 118.0 (C-10), 123.1 (C-1"),
131.4 (C-2)), 116.3 (C-3'), 158.8 (C-4'), 1163 (C-5"),
131.4 (C-6'), Glucose: 101.6 (C-1), 74.6 (C-2), 77.8
(C-3), 71.6 (C-4), 77.2 (C-5), 69.1 (C-6), Apiose: 111.2
(C-1), 78.2 (C-2), 80.5 (C-3), 75.1 (C-4), 65.8 (C-5). LA
M ks S, MO e T A genistein
7-0-B-D-apiofuranosyl-(1—6)-O-B-D- glucopyranoside.

&Y 8. LERE & (HED, 27X
C21Hz0010. 'H-NMR (600 MHz, DMSO-dg) d: 12.92
(1H, s, 5-OH), 8.42 (1H, s, H-2), 7.39 (2H, d, J = 8.5
Hz, H-2', 6), 6.82 (2H, d, J = 8.5 Hz, H-3', 5'), 6.71
(1H, s, H-8), 6.46 (1H, s, H-6), 5.39 (1H, s, 2"-OH),
5.05 (1H, d, J = 7.5 Hz, H-1"), 4.60 (1H, s, 6"-OH),
3.67 (1H, d, J = 10.0 Hz, H-6"), 3.44 (2H, m, H-6",
5"), 3.28 (2H, m, H-2", 3"), 3.15 (1H, m, H-4");
BC-NMR (150 MHz, DMSO-dg) d: 155.0 (C-2), 121.5
(C-3), 181.0 (C-4), 162.1 (C-5), 100.1 (C-6), 163.5
(C-7), 95.0 (C-8), 157.7 (C-9), 106.6 (C-10), 123.0
(C-1"), 130.1 (C-2'), 115.1 (C-3"), 158.0 (C-4"), 115.6
(C-5"), 130.7 (C-6'), 100.3 (C-1"), 73.5 (C-2"), 76.8
(C-3"), 70.0 (C-4"), 77.7 (C-5"), 61.1 (C-6"). LA %k
5 SRR G — 5, O A 8 N YR AT

EY 9: HWHE AR, 77730 CypHig0so
'H-NMR (600 MHz, DMSO-dg) 6: 8.08 (1H, s, H-2),
7.94 (1H, d, J = 8.8 Hz, H-5), 6.93 (1H, dd, J = 8.8,
1.8 Hz, H-6), 6.93 (1H, d, J = 8.8 Hz, H-6'), 6.86 (1H,
d, J = 1.7 Hz, H-8), 6.61 (1H, d, J = 9.9 Hz, H-4"),
6.42 (1H, d, J= 8.3 Hz, H-5'), 5.63 (1H, d, /= 9.9 Hz,
H-5"), 1.30 (6H, s, H-7", 8"); “C-NMR (150 MHz,
DMSO-dg) d: 154.9 (C-2), 121.4 (C-3), 174.9 (C-4),
127.7 (C-5), 115.5 (C-6), 162.9 (C-7), 102.6 (C-8),
157.9 (C-9), 117.1 (C-10), 111.5 (C-1"), 151.7 (C-2"),
109.4 (C-3'),153.6 (C-4'), 107.6 (C-5'), 131.8 (C-6),
117.4 (C-4"), 128.9 (C-5"), 76.1 (C-6"), 27.8 (C-7"),
27.8 (C-8"). L ¥t HacikapE —", %
AW 9 M H L .

&Y 10: Bk gE & (FED, 77X
CyoH1405. 'H-NMR (600 MHz, DMSO-d;) J: 8.34
(1H, s, H-2), 7.38 (2H, d, J = 8.6 Hz, H-2, 6"), 6.82
(2H, d, J = 8.6 Hz, H-3', 5), 6.60 (1H, d, J = 10.1 Hz,
H-4"), 5.79 (1H, d, J = 10.1 Hz, H-3"), 6.46 (1H, s,
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H-8), 1.43 (6H, s, 2XCHs); “C-NMR (150 MHz,
DMSO-dg) 6: 154.2 (C-2), 122.4 (C-3), 180.4 (C-4),
156.7 (C-5), 105.4 (C-6), 158.8 (C-7), 94.6 (C-8),
157.8 (C-9), 104.7 (C-10), 121.0 (C-1"), 130.1 (C-2"),
115.1 (C-3), 156.0 (C-4"), 115.1 (C-5"), 130.1 (C-6),
78.0 (C-2"), 114.5 (C-3"), 129.0 (C-4"), 27.9 (C-5"),
27.9 (C-6"); DEPT 427K 5 27.9 KMk it 2 HY
FLm, oc 154.2, 130.1, 130.1, 129.0, 115.1, 115.1,
114.5, 94.6 KRBT R R HE,  JLRBRAS 5 X
I TR R T 2R, LA Bl Sk — s,
] B} &5 & DEPT %4, B2t &% 10 4
alpinumisoflavone.

& 11 BEERE W (R, 51t
CaoHi504. 'H-NMR (400 MHz, DMSO-dg) J: 9.65
(1H, s, 7-OH), 7.27 (1H, d, J = 8.4 Hz, H-5'), 7.07
(1H, d, J = 7.9 Hz, H-6), 6.54 (1H, dd, J = 8.0, 2.4
Hz, H-6), 6.37 (1H, d, J = 7.9 Hz, H-5), 6.42 (1H, d,
J =2.4 Hz, H-8), 5.55 (1H, d, J = 6.6 Hz, H-4), 5.16
(1H, dd, J = 9.6, 7.9 Hz, H-2"), 5.02 (1H, s, H-4"b),
4.88 (1H, s, H-4"a), 4.22 (1H, m, H-3), 3.56 (2H, m,
H-2), 3.20 (1H, dd, J = 15.6, 9.6, Hz, H-1"b), 2.87
(1H, dd, J = 15.6, 7.9 Hz, H-1"a), 1.70 (3H, s, H-5");
BC-NMR (100 MHz, DMSO-dq) &: 66.0 (C-2), 39.5
(C-3), 78.6 (C-4), 132.2 (C-5), 107.6 (C-6), 155.4
(C-7), 100.8 (C-8), 158.8 (C-9), 111.0 (C-10), 119.8
(C-1"), 161.3 (C-2'), 111.7 (C-3"), 156.3 (C-4'), 102.8
(C-5"), 123.9 (C-6"), 31.0 (C-1"), 85.4 (C-2"), 143.9
(C-3"),109.7 (C-4"), 17.0 (C-5"). VA% 5 SCikik
8, W% e LS 11 barbacarpan.

WEY 12 s (P, 27K
CisH0Og. 'H-NMR (400 MHz, CD;0D) 6: 8.02 (1H,
s, H-2), 7.04 (1H, d, J = 1.5 Hz, H-2'), 6.86 (1H, dd,
J =82, 1.6 Hz, H-6'), 6.83 (1H, d, J = 8.2 Hz, H-5),
6.35 (1H, d, J= 1.9 Hz, H-8), 6.22 (1H, d, J= 2.0 Hz,
H-6); "*C-NMR (100 MHz, CD;OD) : 154.8 (C-2),
124.8 (C-3), 182.2 (C-4), 163.9 (C-5), 100.2 (C-6),
166.0 (C-7), 94.8 (C-8), 159.6 (C-9), 106.2 (C-10),
123.8 (C-1"), 116.3 (C-2'), 146.2 (C-3"), 146.8 (C-4"),
117.4 (C-5"), 121.7 (C-6"); DEPT 427K dc 154.8,
121.7, 117.4, 116.3, 100.2, 94.8 X Wk J5i 1~ Ay ¥k FH 3k
B, HoRRAT 50 N IER IR T =k, UL EEdR S
SRR IE— 0, [N 454 DEPT i, % tbd
W) 12 g 3-FR I YRR K.

& 13: LOEHIRE S (&), 01X
C17H1405. 'H-NMR (600 MHz, CDCls) 8: 12.86 (1H,
s, 5-OH), 7.87 (1H, s, H-2), 6.38 (1H, d, J = 2.2 Hz,
H-6), 6.40 (1H, d, J = 2.2 Hz, H-8), 7.46 (2H, d, J =
8.8 Hz, H-2', 6), 6.98 (2H, d, J = 8.7 Hz, H-3', 5'),
3.88 (3H, s, 7-OCH;), 3.85 (3H, s, 4'-OCHa):
BC-NMR (150 MHz, CDCly) d: 152.8 (C-2), 123.1
(C-3), 181.0 (C-4), 162.9 (C-5), 162.9 (C-6), 165.7
(C-7), 92.6 (C-8), 158.1 (C-8a), 106.5 (C-4a), 123.9
(C-1"), 130.1 (C-2), 114.3 (C-3"), 160.0 (C-4"), 114.3
(C-5"), 130.1 (C-6"), 56.0 (7-OCH3), 55.5 (4'-OCH3).
DL $ode 5 scmkdoE 80", s etk 13 N
4',7-— WA -5 I S

tEY 14: EEMAKR, 77X CieHipOgo
'H-NMR (400 MHz, DMSO-dg) 6: 12.97 (1H, s,
5-OH), 10.89 (1H, s, 7-OH), 9.16 (1H, s, 3'-OH), 8.35
(1H, s, H-2), 7.14 (1H, d, J = 1.9 Hz, H-2'), 6.98 (1H,
dd, J = 8.1, 1.9 Hz, H-6"), 6.82 (1H, d, J = 8.1 Hz,
H-5"), 6.38 (1H, d, J = 2.1 Hz, H-8), 6.20 (1H, d, J =
2.1 Hz, H-6), 3.79 (3H, s, 4-OCH3); "*C-NMR (100
MHz, DMSO-ds) d: 154.0 (C-2), 121.6 (C-3), 180.2
(C-4), 162.0 (C-5), 99.0 (C-6), 164.3 (C-7), 93.7
(C-8), 157.2 (C-9), 104.5 (C-10), 122.3 (C-1'), 115.3
(C-2'), 146.7 (C-3"), 147.3 (C-4"), 113.3 (C-5'), 121.7
(C-6'), 55.7 (4-OCH3); DEPT 4/ oc 55.7 NiER
FHILHR, oc 154.2,121.7, 115.3, 113.3, 99.0, 93.7 X i
WS IR TR, SLARBRAR 500 Y. (Rl i~ S 2
B Lh RO ScmkaE — 5", g4 DEPT
B, A 14 MO FRITEER .

e 16: LA AR, 10 C7H ;4050
'H-NMR (400 MHz, DMSO-ds) 6: 10.62 (1H, s,
7-OH), 8.42 (1H, s, H-2), 7.72 (1H, d, J = 8.8 Hz,
H-5), 7.50 (2H, d, J = 8.7 Hz, H-2', 6"), 7.02 (1H, d,
J = 8.8 Hz, H-6), 6.98 (2H, d, J = 8.7 Hz, H-3', 5),
3.87 (3H, s, -OCHs), 3.78 (3H, s, -OCH3); "*C-NMR
(100 MHz, DMSO-dg) d: 153.1 (C-2), 122.9 (C-3),
174.7 (C-4), 120.8 (C-5), 115.2 (C-6), 154.8 (C-7),
134.7 (C-8), 150.7 (C-9), 117.4 (C-10), 124.1 (C-1"),
130.1 (C-2', 6'), 113.6 (C-3', 5"), 159.0 (C-4"), 60.8
(8-OCH3), 55.1 (4-OCH3); DEPT #4278 ¢ 55.1,
60.8 NI I, ¢ 153.1, 130.1, 130.1, 120.8,
115.2, 113.6, 113.6 XM Jii 14 O G Ak, AR
55 0 N (R B - A 2, DA 5 SRR —
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& 16: WwEAHm AR (HEED, 741X
CH150s. 'H-NMR (600 MHz, CD;0D) &: 8.17 (1H,
s, H-2), 8.11 (1H, d, J = 8.8 Hz, H-5), 6.99 (1H, dd,
J = 8.8, 2.1 Hz, H-6), 6.90 (1H, d, J = 2.1 Hz, H-8),
6.87 (1H, d, J = 8.3 Hz, H-5"), 6.43 (1H, d, J= 8.3 Hz,
H-6'), 3.38 (2H, d, J = 7.1 Hz, H-1"), 5.27 (1H, brd,
J=7.1Hz, H-2"),1.78 (3H, s, H-4"), 1.66 (3H, s, H-5");
BC-NMR (150 MHz, CD;OD) &: 156.8 (C-2), 125.5
(C-3), 179.9 (C-4), 128.6 (C-5), 117.4 (C-6), 165.2 (C-7),
103.1 (C-8), 159.8 (C-9), 118.5 (C-10), 113.2 (C-1),
156.0 (C-2'), 118.7 (C-3'), 1582 (C-4"), 108.8 (C-5"),
128.9 (C-6"), 23.6 (C-1"), 124.5 (C-2"), 131.3 (C-3"),
18.0 (C-4"), 26.0 (C-5"). LA LHHs 5 SChRARIEIEA—
O, A 16 B H R A

&Y 17 AtasHRg m (RED, 218
CigH120s. 'H-NMR (400 MHz, DMSO-d) 6: 12.96
(1H, s, 5-OH), 9.61 (1H, s, 4-OH), 8.40 (1H, s, H-2),
7.38 (2H, d, J = 8.5 Hz, H-2', 6'), 6.82 2H, d, J= 8.6
Hz, H-3', 5'), 6.65 (1H, d, J = 2.0 Hz, H-6), 6.41 (1H,
d, J=2.0 Hz, H-8), 3.86 (3H, s, 7-OCH3);: "*C-NMR
(100 MHz, DMSO-dg) d: 154.4 (C-2), 121.1 (C-3),
180.4 (C-4), 161.7 (C-5), 98.1 (C-6), 165.2 (C-7), 92.4
(C-8), 157.5 (C-9), 105.4 (C-10), 122.5 (C-1'), 130.2
(C-2/,6'), 115.1 (C-3', 5", 157.5 (C-4"), 56.1 (7-OCHs).
DA $ds 5 Sk S A 80PY, s et 17
PR .

& 18: I asRgs v (TED, 21X
CigH1204. 'H-NMR (400 MHz, DMSO-dg) 6: 10.80
(1H, s, 7-OH), 8.33 (1H, s, H-2), 7.97 (1H, d, J = 8.8
Hz, H-5), 7.50 ( 2H, d, J = 8.8 Hz, H-2', 6"), 7.00 (2H,
d, J=8.8 Hz, H-3', 5), 6.94 (1H, dd, J= 8.8, 2.2 Hz,
H-6), 6.87 (1H, d, J = 2.2 Hz, H-8), 3.78 (3H, s,
4'-OCHs); "“C-NMR (100 MHz, DMSO-d) &: 153.1
(C-2), 1232 (C-3), 174.6 (C-4), 127.3 (C-5), 115.1
(C-6), 162.6 (C-7), 102.1 (C-8), 157.4 (C-9), 116.6
(C-10), 124.2 (C-1"), 130.1 (C-2’, 6"), 113.6 (C-3', 5"),
159.0 (C-4"), 55.1 (-OCH;); DEPT &/ 6c 55.1 K
HEAUP LR, oc 153.1,130.1, 130.1, 127.3, 115.1, 113.6,
113.6, 102.1 X PGB 1~ A K ISR, HARBRAE 5 R
(RIRR IS T A2, LA - Sk A8, [l
454y DEPT %dl, Swtb W) 18 ATfife s .

e 19: wEtasRgs s (R0, TR
C»1H50¢. "H-NMR (400 MHz, CDCl;) 6: 7.77 (1H, s,
H-2), 6.73 (1H, d, J = 10.1 Hz, H-9), 5.62 (1H, d, J =
10.1 Hz, H-10), 6.34 (1H, s, H-8), 1.47 (6H, s, H-12,
13), 6.35 (1H, dd, J=10.1, 2.3 Hz, H-4"), 7.02 (1H, d,
J=8.8 Hz, H-5"), 6.35 (1H, d, J = 2.3 Hz, H-3'), 1.47
(3H, s, 2'-OCH;); "C-NMR (100 MHz, CDCls) 6
154.6 (C-2), 121.2 (C-3), 181.5 (C-4), 156.8 (C-5),
105.7 (C-6), 159.7 (C-7), 95.1 (C-8), 115.7 (C-9),
128.3 (C-10), 78.2 (C-11), 28.4 (C-12), 28.4 (C-13),
111.3 (C-1'), 158.2 (C-2'), 99.9 (C-3'), 158.7 (C-4"),
107.6 (C-5"), 132.2 (C-6'), 1063 (C-4a), 157.6 (C-8a),
55.7 (2'-OCHz). LA 1%t 5 3cikapis—50>), e
&) 19 4 2'-methylalpinumisoflavone.

&Y 20: AR K, 75T CypHieO06-
'H-NMR (600 MHz, DMSO-dg) &: 8.35 (1H, s, H-2),
7.38 (2H, d, J = 8.6 Hz, H-2', 6'), 6.82 (2H, d, J = 8.7
Hz, H-3', 5), 6.68 (1H, d, J = 10.2 Hz, H-4"), 5.73
(1H, d, J = 10.2 Hz, H-3"), 6.46 (1H, s, H-8), 5.10
(1H, t, J = 6.0 Hz, 5"-OH), 3.48 (2H, m, H-5"), 1.35
(3H, s, 2"-CH;); “C-NMR (150 MHz, DMSO-dj)
154.2 (C-2), 122.4 (C-3), 181.4 (C-4), 156.7 (C-5),
105.3 (C-6), 159.2 (C-7), 94.5 (C-8), 157.5 (C-8a),
104.8 (C-4a), 121.0 (C-1'), 130.2 (C-2), 115.1 (C-3"),
155.8 (C-4), 115.1 (C-5"), 130.2 (C-6), 81.2 (C-2"),
1262 (C-3"), 1159 (C-4"), 67.0 (C-5"), 23.2
(2"-CH3)o DL -¥dfs b5 scikdhits— 50, s i
4% 20 7 hydroxyalpinumisoflavone.

tEY) 21: EEEHmAKR, 5T CisHpoOr.
'H-NMR (600 MHz, DMSO-ds) 6: 13.72 (1H, s,
5-OH), 11.76 (1H, s, 7-OH), 10.34 (1H, s, 4"-OH),
8.19 (1H, s, H-3"), 8.00 (1H, s, H-6"), 7.37 (1H, d, J =
2.1 Hz, H-8), 7.11 (1H, d, J = 2.1 Hz, H-6), 4.69 (3H,
s, OCH3); "*C-NMR (150 MHz, DMSO-dq) J: 164.1
(C-2), 97.5 (C-3), 1782 (C-4), 162.1 (C-5), 99.7
(C-6), 163.6 (C-7), 94.9 (C-8), 154.6 (C-9), 102.8
(C-10), 112.5 (C-1"), 143.3 (C-2'), 99.4 (C-3"), 145.8
(C-4'), 146.7 (C-5"), 102.9 (C-6'), 56.2 (5-OCH3). LI
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