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Isolation and Identification of Chemical Constituents from Millettla nitida var. hirsutissima
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[ Abstract ] Objective: The chemical constituents of n-butanol and petroleum ether were separated and
the compounds were identified from Millettla nitida var. hirsutissima. Method: The n-butanol and petroleum ether
fractions from M. nitida var. hirsutissima were isolated by macroporous adsorption resin chromatography, silica gel
column, re-crystallization, Sephadex LH-20 column, reversed phase high-performance liquid chromatography and
identified on physicochemical properties and spectral evidences. Result: Finally 15 compounds were isolated from
n-butanol and petroleum ether fractions from M. nitida var. hirsutissima, including one neolignan, (+) -
lyoniresinol-3a-0-D-glucopyranoside (1 ); two triterpenoids, taraxeron (2 ), epilupeol (3); and twelve
flavonoids, biochanin A 7-0-8-D-glucopyranoside (4 ), formononetin-7-0O-8-D-apiofuranosyl- (1 —6) -0-8-D-
glucopyranoside (5), sphaerobioside (6), 8-methylretusin-7-0-8-D-glucopyranoside (7), afromosin 7-0-8-D-
glucopyranoside (8), B-galactosyl 1-68-galactosyl formononetin (9), retusin 8-methyl ether (10), 7-hydroxy-4’,
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6-dimethoxyisoflavone (11 ), 4'-methoxy-7-hydroxyisoflavone (12 ), biochanin A-7-0-8-D-glucoside (13 ),
lanceolarin (14) , and 6-methoxyisoformononetin (15). Conclusion; Compounds 1, 3,4, 7,9, 10 and 15 were
isolated from this the genus Milleitia for the first time, and compounds 1, 2,3, 4,7, 9, 10 and 15 were obtained

from this plant for the first time, providing chemical basis and foundation for the comprehensive development and

the search for active substances of natural plant.
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600 %1 1% 1% & 4% £, TMS > 7§ 4%, DMSO-d, ,
Chloroform-d %5 7 (1 [ Bruker 24 &) ) ; # 2 & 1%
BERE G, GF,q, FIFE 4335 HI £ 2 (100 ~ 200,200 ~ 300,
300 ~400 H ,HFHME LT ) s LH20 ¥ 74 34 R
LI (Sephadex LH-20, 22 [H GE 2\ ] ) ;1200 £ %1
o OO 35 AL (L [ Agilent 23R ) , Welch Xtimate
354 C (4.6 mm x 250 mm,5 wm) ;2695 =54
WAH 35 AL (36 [ Waters 4 7)) 3 ODS-AC, il & #1
(20 mm x 250 mm,5 pm; YMC /A A Pack),

FEIRAG I 25 44 T 2015 4F 3 I H LV AR
B 254 BRA W], Bz 28 ) v 24 0 RE £ % 5 O R
TH Y F I3 1 B Millettla nitida var. hirsutissima BT
PRREZE bR A AF T PG P R 25K 2 op 2 TR bR
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2 BEE5HE

B I 1 e T e 25 20 kg, 10 %55 70%
MR S L, Bk 1 b A9 R AR,
BE KRR ARKCRH A, =& P 5. R
Ml IE T EEAE L, 45 A B 5 K, 79 2 Bk R A IR B
40.3 g, IE T EEFROLIZH 180. 4 g,

IE T B A 28 AL W B i D101, LUK ,20%
50% ,70% ,95% £ P& #h FE VR, & IF , W R v 45 , 19
20% L EFRAL (10.3 g) ,50% 2 BB (28.3 g),
70% Z, T3 (36.5 g) ,95% ZWEfr (18.4 g) .

B 95% £ B HB A 4 rE IR A 2 3% (200 ~ 300
), DL U H e - e (20 0 1) 58 B PR 0, i 4 4
TLC i1, & 3,45 Fr. 1 ~ Fr.35;Fr. 15(3.3 g) ,Fr.
20(2.6 g) 4% Sephadex LH-20 L — 43 B 4 - F it
(L:1) RV, A7 B8 1 ~6, W24
il & WA (W EE-/K 33:67) 43, glifh 153 384k 59
1(12.3 mg) LG 2(13.6 mg) ;i 4> 4 &l 4 W
A EE-7K 28:72) 43 B3, A5 84L& 9 3(11. 5 mg) ;
Fr.30(14.5 g) ZfE AL (200 ~300 H), DL =& H
Be-FEE (17 1) S8 BE DRI, & 0F, P& il 4 W AH (
BE-K 23 :77) B, AR, BRMLEGY 4
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(17.5 mg) ,fbE5¥ 5(15.3 mg) ,

T0% £ W EB A 28 ik AT 5,3 (100 ~200 H ) , BA
AW B - EE(150: 1 ~0: 1) B EE SR, & O, A4 3
1 ~15 347 4 5 E 4 Sephadex LH-20 ( 4
Fe-FH e 12 1) SFFE SR B0, TLC ki, & JF, 4,
BR4EY 6(10.1 mg) ;74 9 4 Sephadex LH-20

T GE-TEE L) Ar s, B O AR A (-
K 54:46) 53 85, A LB E W T(15.1 mg) 1k
A% 8(10.9 mg) ;i 15 454 Sephadex LH-20 £+
ok (B RE VRN ) M &5 A AR 2k 59 9
(13.8 mg) ;Wi dr 17 4 Sephadex LH-20 ( — & H %%-
HBE1: 1) 40 85, TLC K, & 01, i 4 a3 (W -k
54:46) 2lifk, 45 5L S G Y 10(33.8 mg) b5
¥ 11(30. 6 mg) ,

20% £, AL [ i 4 Sephadex LH-20 ( — 44 H
Pe-HEE 1 1) 43 85, il &5 (5 (FHE-7K 10:90) |, H 45
i, A E Y 12(12.8 mg) ,13(10. 6 mg) .,

A7 kA 28 R S AT 53 (200 ~ 300 H) DL A
MMEE-Z MR TR (1201 ~ 00 1) BEEEVEME , &8 TLC £
P A9, 15 5] Frl ~ Fr23 ; Fr8 2 A 835 (300 ~
400 H) LAA k-2 2 L BR (1005 1) 55 B2 e i, 15 3
A Y 14(23. 4 mg) ; Fri7 26k I FE 85 (300 ~ 400
H) LAAlit-2 MR O lg (20 1) S e e, 15 3k &
¥ 15(20. 6 mg)

3 GHHETE

EW 1T JEBAR(PE),mp 101 ~102 C,
ESI-MS m/z 603 [ M + Na] ", i i 45 & 'H-NMR #l
PC-NMR % ¥ i 52 %Ak A 9 19 4> 7 U8 Cy Hyg
0,,,'H-NMR (600 MHz,DMSO-d,) §: 6.52 (1H,s,
H-8),6.32 (2H,s, H2',6'),4.27 (1H,d, J =
5.8 Hz,H-4) ,4.14 (1H,d,J =7.8 Hz, glu-H-1") ,
3.74 (3H,s,7-0CH,) ,3.62 (6H, s,3",5'-0CH,),
3.26 (3H,s,5-0CH,),2.61 (m,1H, Ha-1),2.46
(m,1H,Hb-1),1.95(1H, m,H-3),1.48(1H, m, H-
2); "C-NMR (151 MHz, DMSO) §: 32.45(C-1),
40.66 (C-2),44.38(C-4),48.62(C-3),55.68(7-
OCH,), 56.09 (3’, 5'-OCH, ), 58.89 ( 5-OCH, ),
61.14( C-6"),63.97 (C-2a),69.64 (C-3a),70.11
(C-4"),73.55(C-2"),76.94 (C-5"),76.95(C-3"),
103.43 (C-1"),105.92 (C-2",6"),106.72 (C-8),
124.92 ( C-10), 128.45 (C-9), 133.29 (C4'),
137.28(C-6) ,137.52(C-1"),146.51 (C-5) ,146.90
(C-7),147.51(C-3",5"), DL %48 5 3cHk[ 16 ]
B2, MEEZLEYH(+)-lyoniresinol-3a-0-

B-D-glucopyranoside

kw2 TEERESH(ZEF L), mp
236 ~237 C ;1Rv,, (KBr)cm . :2 945,1 700,1 635,
1470,1 368,985, EI-MS m/z 424 M ] " ,409, 368,
313, 300, 218, 204, 189, 119, 109;'H-NMR
(600 MHz,Chloroform-d)é& . 5.55 (1H,dd,J=8.2,
3.2 Hz,H-15),1.13 (3H,26-0CH,),1.08 (3H,23-
OCH, ), 1.07 (3H, 24-OCH, ), 1.06 (3H, 27-
OCH, ), 0.95 (3H, 25-OCH, ), 0.91 (3H, 29-
OCH, ), 0.90 (3H, 30-OCH, ), 0.82 (3H, 28-
OCH,), "C-NMR (151 MHz,CDCL,) & : 14.94 (C-
25),17.57 (C-6),20.08 (C-11),21.47 (C-23),
21.62(C-24),25.71 (C-28),26.22 (C-27),28.92
(C-13),29.99(C-29),30.06(C-30),33.20(C-2),
33.49(C-26),33.69 (C-12),34.26 (C-22),35.22
(C-19), 35.89(C-20),36.78(C-1),37.65(C-10) ,
37.81(C-7),37.86(C-8),38.47(C-21),38.99( C-
17),40.75 (C-16),47.70 (C-4),48.82 (C-18),
48.89(C-5),55.89(C-9),117.31 (C-15),157.69
(C-14),217.66 (C-3) . LA L% 5 SCHk [ 16 ] il
— B, BOE EZAC S W R S S I (taraxerone) o

k&3 AEB R (AT L) H-NMR
(600 MHz, chloroform-d ) §:4.68 (br s, H29) ,4.56
(brs,H-29),3.39(br s,H-3),2.38 (td,J=11.1,
11.0,5.8 Hz,1H,H-19),1.68 (s,3H,H-30),1.03
(s,3H,H-26),0.96 (s,3H,H-27),0.93 (s,3H,H-
24),0.84 (s,3H,H-25),0.83 (s,3H,H-23),0.79
(s,3H,H-28) ,”C-NMR (151 MHz,CDCl,) &: 14.79
(C-27),16.07(C-26),16.13(C-25),18.16(C-28),
18.43(C-6),19.45(C-30),20.94(C-11),22.29(C-
24),25.27 (C-2),25.55(C-12),27.54 (C-15),
28.41(C-23),30.00(C-21),33.40(C-1),34.29(C-
7),35.74(C-16) ,37.45(C-10) ,37.69(C-4) ,38. 17
(C-13),40.17(C-22),41.18(C-8),43.06(C-14) ,
43.18(C-17),48.19 (C-19),48.44 (C-18),49.18
(C-5),50.36(C-9),76.42(C-3),109.45(C-29),
151.20(C-20) o LA - %cdls 5 30k [ 17 ] 4l — 2, i
WE A G N epilupeol

k&4 HETERH KR (AT LKE-H
i) .'H-NMR (600 MHz, DMSO-d;) 6:12.90 (1H,
s,5-OH),8.48 (1H,s,H-2),7.53 (2H,d, J =
8.7 Hz,H-2",6"),7.02 (2H,d,J =8.8 Hz, H-3',
5'),6.73 (1H,d,J=1.9 Hz,H-8) ,6.48 (1H,d,J =
2.0 Hz,H-6),5.42 (1H,d,J =4.5 Hz, H-1"#¥ i 3
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%),3.79 (3H,s,4'-0CH, ) ,3.16 ~3.71 (#F L1y
4); "C-NMR (151 MHz, DMSO-d,) &: 55.19 (4'-
OCH,) ,94.57(C-8),99.64(C-6),106.08 (C-10"),
113.75(C3",5"),122.23 (C-3),122.72 (C-1"),
130.22 (C-2",6"'),154.93 (C-2),157.23 (C-9),
159.23(C-4") ,161.63(C-5), 163.06(C-7) ,180. 42
(C4), &P IRIES.99.83(C-1"),77.19( C-
5'),76.41 (C-3"),73.08 (C-2"),69.58 (C4"),
60.61(C-6") . LI b %d 5 SClk [18 ] 4t 18 /9 — 2,
WO TE AL B Y N TEWE G2F 3R A-T-0-B-D-Ni I ) %5
BT (biochanin A 7-0-8-D-glucopyranoside) ,

wEWS BB A, ESI-MS m/z 585[ M +
Na] " ,563[M + Na]",269 [ M + H-api-glc ] *, 561
[M-H]*, 267 [ M - H-api-gle ]*,'H-NMR
(600 MHz, DMSO-d,) §:8.39 (1H,s, H2),8.07
(1H,d,] =8.9 Hz,H-5),7.53 (2H,d, ] =8.8 Hz,
H2',H6'),7.25 (1H,d,J =2.3 Hz, H8),7.16
(1H,dd,J =8.9,2.3 Hz,H-6),7.00 (2H,d, ] =8.9
Hz, H3',H-5'),5.03 (1H,d,J = 6.4 Hz, H-1"),
4.82 (1H,d,J=3.2 Hz, H-1"),3.79 (3H,s,4'-
OCH, ), 4.48 ~5.47(glc,api-OH) ,3.10 ~3.94(m,
gle,api-H) , "C-NMR (151 MHz, DMSO) §: 55.17
(4'-0CH, ), 63. 13 (C-5") 67.81 (C-6"),69.97 ( C-
4"y ,73.08 ( C-2"), 73.30 (C4"), 75.65 ( C5"),
75.91(C-2"),76.46 (C-3"),78.69 (C-3"),100.03
(C-1"),103.66(C-8),109.40(C-1"),113.65(C-3",
C-5"),115.48(C-6),118.52(C-10),123.33 (C-3),
124.05(C-1"),127.03(C-5),130.08 (C-2',C-6"),
153.67(C-2),157.03(C-9),159.03(C-4"),161.38
(C-7), 174.70(C-4) o LA b %4l SCrk [ 19 ] 438 19
— 3, W A S W O R AR R -T-0-B-D- 1 I
Wi I -(156) -0-B-D-nlk, T % %5 ## ( formononetin-7-0-
B-D-apiofuranosyl-(1—6) -0-B-D-glucopyranoside ) ,

k&6 HEEK, RE T H B, H-NMR
(600 MHz, DMSO-d,)8: 12.89 (s,1H,0H-5),9. 62
(OH4'), 8.41 (s,1H,H-2),7.41(d, ] =8.7 Haz,
2H,H-2',6"),6.84 (2H,d,J =8.7 Hz,H3",5"),
6.74 (1H,d,J =2.2 Hz, H8),6.44 (1H,d,J =
2.2 Hz,H-6),5.03 (1H,d,J =7.4 Hz,¢glc,H-1"),
4.53 (1H, br s, rtha, H-1”); "C-NMR ( 151 MHz,
DMSO) 8: 17.89 ( C-6") , 66.41 ( C-6") , 68.39 ( C-
57),69.97 (C-4"),70.28 ( C-2"), 70.70 ( C-3"),
72.14 (C4"), 73.04(C-2"),75.62 (C-5"),76.51
(C-3"),94.61 (C-8) 99.69 (C-6),99.93 (rha,C-
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1), 100. 65 ( gle,C-1") ,106. 15(C-10) ,115. 10 ( C-
3',5'),121.07 (C-3),122.43(C-1"),130.13(C-2",
6'),154.77 (C-2),157.22 (C9),157.48 (C-5),
161.49(C-7),162.83(C-4"),180.51 (C-4), VI I
s 5 S0k [ 20 ] a8 1) — B, O E AR A Y o 1|
& BT (sphaerobioside)

EWT HEk AR, FAB-MS m/z 461 [ M +
H]*;C,H,0,; H-NMR (600 MHz, DMSO-d,) §:
8.49 (1H,s, H-2),7.80 (1H,d,J=9.1 Hz,H-5),
7.53 (2H,d,J =8.8 Hz,H-2",6"),7.36 (1H,d,J =
9.2 Hz,H-6),7.00 (2H,d,J =8.9 Hz,H-3",5"),
5.10 (1H,d,J =7.5 Hz,H-1"),3.94 (3H,s,4'-
OCH,),3.79 (3H,s,8-0CH,),3.16 ~3.72(m, H-
2".,5") ;"C-NMR (150 MHz, DMSO-d,) §:55.16(4'-
OCH,) ,60.57 (C-6"),61.25(8-0CH,),69.56 (C-
4"),73.28 (C-3"),77.24 (C-=2",C-5"), 100. 44 ( C-
1”),113.66(C-3",C-5"),113.97(C-6),119.30 (C-
10),120.30 (C-5), 123.08(C-3),123.94(C-1"),
130.09 (C-2",C-6"),136.85(C-8),149.99(C-9),
153.61(C-2),154.05(C-7),159.04(C-4"), 174.79
(C4). DL E#s 5 Cmk [ 21 ] il — B, il % e %
1&& W) f 8-methylretusin-7-0-B-D-glucopyranoside ,

& 8 A& (W EE), mp 209 ~
211 € ,'H-NMR ( 600 MHz, DMSO-d, ) §: 8.44
(1H,s, H2),7.54 (2H,d,J =8.8 Hz,H2',6"),
7.49 (1H,s,H-5),7.34 (1H,s,H-8),7.00 (2H,d,
J=8.9 Hz,H-3",5"), 5.42 ~5.14(3H,2",3",4"-
OH),5.08 (1H,d,J=7.6 Hz,H-1") ,4.60 (1H,t,
6”-OH),3.89 (3H,s,6-0CH,), 3.79 (3H,s,4'-
OCH,),3.16 ~3.71 (6H 8 it + 2" ~6"H) ; "C-
NMR (151 MHz,DMSO0)§: 55.15(4'-OCH,) , 55. 83
(6-0OCH, ), 60.62 (C-6"),69.57 (C-4"),73.01 ( C-
2"),76.75 (C-3"),77.21 ( C-5"),99.59 ( C-1"),
103.43 (C-8), 104.71 (C-5),113.63 (C-3",5"),
117.80 ( C-10), 122.78 ( C-3), 124.28 ( C-1"),
130.06 ( C-2",6"),147.49 (C-6),151.23 (C9),
151.57(C-7),153.36 (C-2),158.95(C-4") ,174.28
(C4). DL Egs 5 SCmk [ 22 ] il — B, i %08 %
A5 W R Bl SR B PE S -7 -0 -B-D - Wi A6 A 4

Ew9 s d (HEE) ,mp 172 ~ 174 C;
C,H,, 0,,;'H-NMR (600 MHz, DMSO-d,) §: 8.39
(1H,s, 2-H),8.07 (1H,d,J=8.9 Hz,5-H),7.53
(2H,d,J =8.8 Hz,2',6'-H),7.25 (1H,d, J =
2.3 Hz,8-H),7.16 (1H, dd,J=8.9,2.3 Hz,H-6),
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7.00 (2H,dd,J=8.9,2.1 Hz,3’,5'-H) ,3.79 (3H,
s,0CH,),3.93 ~3.89 (2H,m, anomeric) ; "C-NMR
(151 MHz,DMSO0) §: 55.17 (C-OCH,),100.04 (C-
8),113.66 (C-3",5'),115.49 (C-6),118.52 (C-
4a),123.34 (C-1'),124.05 (C-3),127.03 (C-5),
130.08 (C-2',6'),153.67 (C-2),157.04 (C-4"),
159.03 (C-8a), 161.39 (C-7),174.71 (C-4) . f
- C: 63.13 (C-6"),67.82 (C-6),69.97,73.09,
75.66,75.92,76.47,78.70,103.6 ( C-1") , 109. 41
(C-1). DL Eds 5 30mk [ 23 ] i — 5, il % e
&) H B-galactosyl 1-68-galactosyl formononetin,

G 10 BEH R (A F - ) . mp
230 ~232 °C ;IRv,, (KBr)em ' .3 511,3 240,1 634,
1 604,1570,1 507,1 446,1 311,1 289,1 246,1 036,
987; FAB-MS m/z 299 [ M + H]*;'H-NMR
(600 MHz, DMSO-d,) §: 8.42 (1H,s,H-=2),7.72
(1H,d,J =8.9 Hz,H-5),7.51 (2H,d,J =8.8 Hz,
H-2",6"),7.02 (1H, d,J =8.8 Hz, H6),6.99
(2H, d, J=8.9 Hz, H3',5'),3.87 (3H, s, 8-
OCH,),3.79 (3H, s, 4'-OCH, ), "“C-NMR (151
MHz, DMSO ) §: 55.16 (4’-OCH, ), 60.80 ( 8-
OCH,),113.63 (C-3',5"),115.26 (C-6),117.41
(C-10),120.77 (C-5),122.94 (C-3),124.15 (C-
1),130.10 (C-2',6'),134.70 (C-8),150.68 (C-
9),153.10 (C-2),154.83 (C-7), 158.98 (C-4'),
174.75 (C-4), DL L% 5 3Cmk [24 ] 4l — 3, i)
W E1ZAE Y retusin 8-methyl ether,

fea® 11 R AR (=AW bi-H ), mp
198 ~200 C, FAB-MS m/z299 [M +H]";C,H,,
0,;'H-NMR (600 MHz,DMSO-d,) §: 10. 61 (1H,s,
7-0OH),8.30 (1H,s,2-H),7.51 (2H,d,J =8.8 Hz,
2',6’-H),7.40 (1H, s,5-H),6.99 (2H,d,J =
8.8 Hz,3',5'-H) ,6.89 (1H,s,8-H),3.86 (3H,s,
6-OCH, ), 3.78 (3H, s, 6-OCH, ), "C-NMR
(151 MHz,DMSO) §: 55.15 (4’-0CH,) ,55.75 (6-
OCH,),102.65 (C-8),104.45 (C-5),113.59 (C-
3',5"), 116.52 (C-4a),122.54 (C-3),124.63 (C-
1),130.05 (C-2',6'),146.59 (C-6),151.42 (C-
8a),152.55 (C-7),152.58 (C-2),158.85 (C4'),
174. 11 (C4) ., DL FECHE 5 SCHk [ 25 ] #0E — 2, ik
% EiZALE W) T-hydroxy-4 ,6-dimethoxyisoflavone ,

fb&w 12 s i (HEE), mp 252 ~ 253
C;UV, (CH,OH):248,300 nm;FeCl, & {5 5% ]
P TE7E By ¥ 35 ESI-MS m/z 269 [M + H] ' ;'H-

NMR (600 MHz, DMSO-d,) &: 8.27 (1H,s,H-2),
7.90 (1H,d,J =8.8 Hz, H-5),7.50 (2H,d,J =
8.8 Hz,H-2",6"),6.98 (2H,d,J = 8.8 Hz, H-3',
5').,6.85 (1H,dd,J=8.8,2.2 Hz,H-6) ,6.73 (1H,
d,J=2.1Hz,H8),3.78 (3H, s,0CH,) . “C-NMR
(151 MHz, DMSO) &: 55.14 (OCH,),101.96 (C-
8),113.56 (C-3",5'),115.21 (C-6),116.26 (C-
4a),122.94 (C-3),124.52 (C-1'),126.95 (C-5),
130.06 (C-2',6"),152.74 (C2),157.85 (C4"),
158.85 (C-8a),165.35 (C-7),174.48 (C4). I
RS SCmk [ 26 ] il — 3, g e a YR
4" - F S B -7 - R T

a3 BEEHRK(HE),FeCl, B 652
BHE, fEE B B 5, UV, (CH,OH): 260,379 nm;
IRv,. (KBr)em_:3 402,1 638,1 600,1 580,1 500,
1303,1240,1 180, ESI-MS m/z447 [M+H] ", H-
NMR (600 MHz, DMSO-d,) &: 12.90 (1H,s, OH-
5),8.47 (1H,s,H-2),7.52 (2H,d,J =8.8 Hz, H-
2',6'), 7.01 (2H,d,J =8.8 Hz, H-3",5'),6.73
(1H,d,J =2.2 Hz,H-8),6.48 (1H,d,J =1.9 Hz,
H6),5.06 (1H, d,J = 7.5 Hz, gle-H-1), 3.79
(3H,s,4'-0CH, ) ,4.62 ~5.44 (4H,m, 4 [- OH) ,
3.15 ~ 3.71 (6H,m, %% |- H);C-NMR (151 MHz,
DMSO) 8: 55.21 (OCH,), 60.63 (gle-6), 69.60
(gle4), 73.10 (gle2), 76.42 (gle-3), 77.21
(gle-5),94.56 (C-8),99.66 (C-6),99.85 (gle-1),
106. 12 (C4a),113.76 (C-3',5'),122.26 (C-1),
122.74 (C-3), 130.21 (C-2',6"),154.92 (C-2),
157.26 (C-8a), 159.24 (C4'),161.67 (C-5),
163.07 (C-7),180.41 (C-4). Ui I ¥¢#t 5 ik
[27 |8 — 3, M4 8 %6 & W24 biochanin A-7-0-
B-D-glucoside,,

ke 14 HEmAR(PE), mp 178 ~ 180
C ;ESI-MS m/z579 [M +H] " ,'"H-NMR (600 MHz,
DMSO-d,) &: 12.89 (1H,s,5-0H) ,8.43 (1H,s, H-
2),7.52 (2H,d,J =8.8 Hz,H-2",6') ,7.02 (2H,d,
J=8.9 Hz,H3",5'),6.74 (1H,d,J =2.2 Hz, H-
8),6.48 (1H,d,J=2.2 Hz,H-6),5.04 (1H,d,J =
7.5 Hz,H-1") ,4.81 (1H,d,J =3.2 Hz,H-1"),3.79
(3H,s,4'-0OCH, ), 3.10 ~3.93 (m, glc, api-H ),
4.48 ~5.45 (gle, api-OH ) ; "C-NMR (151 MHz,
DMSO) 8. 55.19 (4'-OCH,),63.22 (C-5"),67.73
(C6"),69.87 (C4"),73.01 (C=2"),73.32 (C-
4") 75.56 (C-5"),75.93 (C-2"),76.38 (C-3"),
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78.69 (C-3"),94.62 (C-8),99.64 (C-6),99.78
(C-1"),106.14 (C-10), 109.40 (C-1"), 113.76
(C-3",5"),122.21 (C-1"),122.75 (C-3),130.17
(C2",6"),154.91 (C-2),157.25 (C9),159.23
(C-4"),161.59 (C-5),162.95 (C-7),180.43 (C-
4) o Ph B S SCk [ 19 ] il — 30, Mo iz kA
Yy R

&P 15 # @R K (B EE) 'H-NMR (600
MHz, DMSO-d, ) §: 10.60 (1H, s, 4'-OH), 8.30
(1H,s,H-2), 7.51 (2H,d,J =8.8 Hz,H2',6"),
7.40 (1H,s,H-5),6.99 (2H,d,J =8.8 Hz, H-3',
5'),6.88 (1H,s,H-8), 3.86 (3H,s,6-0CH,) ,3.78
(3H,s,7-0CH,),"” C-NMR (151 MHz, DMSO) §:
55.15 (7-OCH,) ,55.75 (6-OCH,), 102.65 (C-8),
104.45 (C-5),113.59 (C-3",5"),116.52 (C-10),
122.54 (C-3),124.63 (C-1'),130.10 (C=2",6"),
147.42 (C-7), 151.90 (C-9), 152.58 (C-6),
152.82 (C-2),158.85 (C-4"),174. 11 (C-4), LI I-
Bl 5wk [ 28 ] i — 3, g 2 S Yl 6-

methoxyisoformononetin ,

[ & %30k
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