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WIEAT oy B Ak, AR 134 R R A0 A, 8 B PR U MS | 1D/2D NMR 45 33 1% S04 1 78 b S I 450, 4%
A% e N E S K (1) butesuperin A (2)-xanthocercin A (3)-butesuperin B (4)~di-O-methylalpinum isoflavone (5).2’
-deoxgisoaunculutin (6).robustone (7)4'-hydroxy-5,7-dimethoxy-6-(3-methyl-2-butenyl)-isoflavone (8)- =i 1t & (9)-
6"-O-rhamnosyldaidzin (10). 3’ , 4’-di-O-methylene-5-hydroxy-7-methoxy-6-isopentenyl isoflavone (11). derrubone
dimethyl enter (12) Fl derrubone (13). F 46L& 40 1 28— X 5 1) e SR I 0T I S A 4, AL 12 3 (K R SR 7400, A&
W1~T710~13 M RN ZE Y 4 85435 SR A MTS MUK 716 &4 2~ 13 X% 5 Fh4i ik (N S0k 1 i 41 i
R HL-60 A Il /) 200 i il e 40 B Ak A-549 A e 40 Bk SMMC-7721 A 3L 8 240 Jif bk MCF-7., N 45 Ji et 240 7 e
SW480) 1A SN 3535 1k, 45 SRR, A6 51 8 X A /IN 240 ML i 4 R o A-549 AN 55 17 o 1 vk SW480 S 7k i
BRI AR RPN 35, 1C,, 154 51 4 16.68 + 0.19 A1 15.21 + 0.60 umol-L™,
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Abstract: Thirteen isoflavones were separated and purified from an ethanol extract of the rhizome of Dalbergia
benthamii Prain by using silica gel, Sephadex LH-20, recrystallization et al. Their structures were identified by
physicochemical properties and spectral analysis such as MS, 1D/2D-NMR as dalbergibenthamin (1), butesuperin A
(2), xanthocercin A (3), butesuperin B (4), di-O-methylalpinum isoflavone (5), 2'-deoxgisoaunculutin (6), robustone
(7), 4'-hydroxy-5, 7-dimethoxy-6- (3-methyl-2-butenyl) -isoflavone (8), formononetin (9), 6"-O-rhamnosyldaidzin
(10), 3',4’-di-O-methylene-5-hydroxy-7-methoxy-6-isopentenyl isoflavone (11), derrubone dimethyl enter (12), and
derrubone (13). Compound 1 is a pair of new isoflavonoid enantiomers, compound 12 is a new natural product and
compounds 1-7 and 10-13 were obtained from D. benthamii Prain for the first time. In vitro cytotoxic activities of
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the compounds were explored by MTS testing with HL-60, A-549, SMMC-7721, MCF-7 and SW480 cell lines.
Results show that compound 8 significantly inhibited cellular proliferation. The IC; of compound 8 in A-549 and

SW480 cells was 16.68 = 0.19 and 15.21 = 0.60 umol-L".

Key words: Dalbergia benthamii Prain; isoflavone; enantiomer; dalbergibenthamin; cytotoxic activity
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PRI G4, A S 06 0T Y T B A 10 S o R S Ak 5
BEATHRAT, R R (3 73 85 T B, L 2 52 I
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Figure 1 Chemical structures of compounds 1-13
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JRFAE 5, 6, 1.67 (3H, s)-6,, 1.64 (3H, s) 7 7 N F L i
T155. "C NMR B Zama 22 M, Hrd o,
174.3 57 B 4-O7 B BB A5 5 . HMBC 3 b 7R 5,
5.970 (1H, d,J= 1.3 Hz).d,, 5.974 (IH,d, J= 1.3 Hz) 5
0. 147.9.5. 148.0 H HK, #71% CH, il (AU 15
IV 6, 147.9.6,. 148.0 FHIZE, H-2/C-9 A%, H-8/C-6.
C-104H2%, H-1"/C-5.C-3"#H 2%, H-2"/C-6.C-5.C-4".C-
5"FH2K, H-7"/C-3'.C-4" & FEAH 5K, H-4"/C-2"#H 5%, H-5"/
C-2"# 3%, H-3"-OH/C-4" .C-5"#] %, H-1"-OH/C-1".C-
6 7K. 'H-"H COSY i fi /s H-5"/H-6"F1 9%, i#k—BiIE
SET ORI ABX #& R 48 A7 15 H-1"/H-2"F 527w
T C-1"-C-2" Fr BEHIAFAE, I NOESY 1%+ H-1"/H-4" #H
RATHL, F1E C-1"F0 C-2" PIFH AT A R 17 S FN 27 R* (45
R J A D W 2). 454 Scifinder X145 3, i 7€ %
& REA A, 8B T 1D F12D NMR $¥5 (K12), %f
AP H A PC NMR A5 537 T 278 (E 1).

H T Z S E R /N, N [a]y +2.2 (¢ 0.5,
CH,OH), #EM %Ak & W] 68 R AME TR . 8 F A

< HMBC # *NOESY — COSY

Figure 2 Structure and key HMBC, 'H-'H COSY and NOESY

related signals of compound 1

TE ) 2 AR E A H, RIA 2 NI KR 1011
g, P SE A e ) % T 1A 4 B AR B 2 A R R AL B 1a
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SE TR 2 %05 46 AL, 43 53l G 57 RR AN SS 1 b ) 784 18] AL
B, £ MMFF94 /13 T AT M RAE R, 73 015845 2 F
PR R, B A Gaussian16 % 7€ B3LYP(GD3BI)/
6-31G(d) KB N AT M AL g e ok 5, AR AL 5
45 ¥4 7£ B3LYP/aug-cc-pVTZ I 347 LU Jie )6 £ # i
B, R ILRR AN SS P9 F B LE e ' FE B IE £ 98 R K
/NGT T R114.2 F1-114.0, T <256 0 45 7 i) 222 L i
6 BE O 23.16 A1-5.43, Horf 23.16 X I ) #4 714 4 RR,
=5.43 %F MR A SS. DRk, A 1a R b S5 44
%5 €N (1"R,27R)- 19 B L R A (178,2"7S)- P B 35
ik

&M 12 3 EEIR S (E1G); ELMS m/z:
394 [M]; 7r TR C,,H,,0,c 'HNMRiEH, 6, 7.79 (1H,
S) A& 5 B 2-47 T I RFESS 5, 454 PC NMR H i1
0. 174.9 G EH ) C-4) HEWHZAL &Y 0 7 3B R0 &
W; 6, 7.08 (1H, d, J = 1.7 Hz).6,, 6.94 (1H, dd, J = 8.0,
1.7 Hz) 6, 6.85 (1H, d, J = 8.0 Hz) {15 5 EoR 75 & X 17
E—/ ABX G R G, 73l s B R 2'-.6'-F15"-H;
3, 6.64 (1H, s) NRM H AN 5 EfE 5, J, 5.14~
5.18 (1H, m).d, 3.41 (2H, d, J = 6.7 Hz).J,, 1.66 (3H,
$)~d, 1.79 3H, s) I& ™ B | N7 IRIFHEAFLE; 5, 5.97
(2H, s) H-OCH,O- M &5 7 ; 6, 3.91 (3H, s).J, 3.85

Table 1 'HNMR (500 MHz) and *C NMR (125 MHz) data of compound 1 and 12 (J in Hz)

No. 1 (pyridine-d;) i No. 12 (CDCl,)
Oy O Oy O
C-2 8.02 (1H, s) 151.8 (d) C-2 7.79 (1H, s) 150.5 (d)
C-3 125.3 (s) C-3 125.9 (s)
C-4 174.3 (s) C-4 174.9 (s)
C-5 161.9 (s) C-5 158.1(s)
C-6 115.8 (s) C-6 122.6 (s)
C-7 161.0 (s) C-7 162.2 (s)
C-8 6.52 (1H, s) 92.2 (d) C-8 6.64 (1H, s) 95.1 (d)
C-9 160.1 (s) C-9 157.8 (s)
C-10 107.2 (s) C-10 113.0 (s)
C-1' 126.8 (s) C-1' 125.9 (s)
Cc-2 7.44 (1H, d, 1.7) 110.4 (d) Cc-2' 7.08 (1H, d, 1.7) 110.1 (d)
C-3' 147.9 (s) C-3' 147.6 (s)
c-4' 148.0 (s) c-4' 147.5 (s)
C-5' 6.97 (1H, d, 8.0) 108.5 (d) C-5' 6.85 (1H, d, 8.0) 108.3 (d)
C-6' 7.17 (1H, dd, 8.0, 1.7) 122.8 (d) C-6' 6.94 (1H, dd, 8.0, 1.7) 122.4 (d)
Cc-7 5.970, 5.974 (each 1H, d, 1.3) 101.7 (t) C-7 5.97 (2H, s) 101.1 (t)
Cc-1" 6.24 (1H, dd, 6.5, 3.5) 70.3 (d) Cc-1" 3.41(2H,d, 7.1) 22.4 (t)
c-2" 5.12 (1H, d, 3.5) 101.0 (d) c-2" 5.14-5.18 (1H, m) 122.4 (d)
Cc-3" 70.8 (s) Cc-3" 131.8 (s)
Cc-4" 1.64 (3H, s) 26.5(q) Cc-4" 1.66 (3H, s) 25.8(q)
C-5" 1.67 (3H, s) 26.2(q) C-5" 1.79 (3H, s) 17.9 (q)
7-OCH, 3.74 (3H, s) 55.8(q) 5-OCH, 3.85(3H, s) 62.3(q)
1"-OH 7.61 (1H, br d, 6.5) 7-OCH, 3.91 (3H, s) 56.0 (q)

3"-OH 6.58 (1H, brs)
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(3H, s) N2 AMHEER TE5. "CNMREH, HLER
23 {5 5, 454 DEPT 5 &I, Ho 6, 174.9 i #ik Ak
WAE 5 . 101.1 N-OCH,O-Bk A5 55 1 > =HURZKIF |k
MR AE 5 [0, 147.6 (C-3").147.5 (C-4").125.9 (C-1)~
122.4 (C-6").110.1 (C-2')~108.3 (C-5")], 1 ™ TL BUAL 2
I _ERIRRAS 5 [, 162.2 (C-7)+ 158.1 (C-5)+ 157.8 (C-
9).113.0 (C-10).95.1 (C-8).122.6 (C-6)], 2 /> FH 4 I e
&5 [0, 62.3 (5-OCH,)~56.0 (7-OCH,)], 2 /™ F L Bt {5
5 [0, 25.8 (C-4")~17.9 (C-5")]. {E HMBC i /1, H-2/
C-9.C-4.C-3 #H3%, H-2' \H-6'/C-3 # 3¢, Hi & N 7+ # i
FKAWAEW; H-7'/C-4'.C-3"F 2%, &7~ 1% CH, i i AN
JAF 52KIR [ O 147.6.0, 147.5 F13i&; 6, 3.91 f13.85°H
2AHEIEE B S C-5 R C-7 M6, B 24N F 48 3k
Iy BIEEAE C-5 Al C-7 L, H-1" .H-4" \H-5"/3 ] 5 C-2".
C-3"H MR, PRI — A e I 4

AU EER, He a2 45108 3,4-di-
O-methylene-5,7-dimethoxy-6-isopentenyl isoflavone. £
%, AW 12 5 SCERP R GE & B8 72 ) derrubone
dimethyl enter E. 5 AH R 45 74, 1M AH 5 SCRR R DL I i 1
Hymow, UL e S 12 A KRR, E BT
1D F12D %45 (K 3), 54L& 12 19 'H A1 °C NMR 15
SHHT T REE (E 1),

% HMBC
Figure 3 Structure and key HMBC related signals of compound
12

2 EHTEMER

41 M £ 35 PR U DU EH (DDP) FlEE A2 B (taxol)
R R, WA T A A 2~ 13 X A L
ZH AR (HL-60) A FE /)~ 28 Jfa il Je 28 L Pk (A-549) A
JF 988 4 O AR (SMMC-7721) A FLIRJE 40 B Bk (MCE-7).
NG5 gy Jee 20 bR (SW480) $8 B (¥ 4kl 4 Y o ik 4
FRW, LAY 81213 X 5 P M8 2 o 251 2 A A )
TR B B AR ) v 1, L AR S 4 8 X A-549.SW480
4 10 75 5 B9, HIC, 4l O 16.68 + 0.19 pmol L™
11521 +0.60 pmol- L. 45 5% .3 2.

SLIGER Sy

Waters Autospec Premier 776 J5i 11X (Waters 2 7,
3¢ [H); Bruker Drx-500 MHz A% i 3% #& ¢ i 1% (Bruker
A, Hi ), B LC-20AR L4 % HPLC X (HA S
H A F]); YMC-Pack ODS-A # (250 mm x 10 mm, 5 um,
H A YMC A #]); KFEH CHIRALCEL ICO0CE-AQ059
F A (250 mm x 4.6 mm, 3 pm, H A Daicel 2 #]);
TD HL 43 #1 R P (48 15 28 22 B 30 A w)); Jie 3% 28 KA
(EYELA OSB-2100.0SB-2200, | iff % B4 %8 45 B 2>
A); ZF-6 4 = H 5840 o3 M A (it 5 IS RHE A BR A
H]); CO, 35 77 46 (370) B b7 1 (MULTISKAN FC). &
JE K %% (Hirayama HVE-50) (Thermo 2 #]); & 7 %
(Primo vert, ZEISS /A #)); 41 i+ 441% (Cellometer mini,
Nexelom 2 7)), & = AK B0 AL (L500, #1144 A1),
LH-20 ¥ 14 2 8] 58 i §¢ I (Sephadex LH-20, i 4 GE
Healthcare 2 ]); A %L (100~200 H .200~300 H,
5] 24 45 A1 4k 2 37004 BR A 7)) F e € 3% A (50 mm x
100 mm 55, H 5 F 6 T A R A #]); DMEM £ 77 2k
(0024719) BH 4 25 i 41 (N1001A). 45 ¥ B2 (D1106A)
BWwBEECEYREARAA,; MTS &)l &
(0000219904) 1 [ 17 i 22 4 A w1, FoAh 700350 8 73 By
afi, g B DY )1 P Bl AL AT BRA R NSO e 4 bk
HL-60- A 3E /)N 4H i Jili 462 20 Jid Ak A-549 N 9 41 i ik
SMMC-7721 N\ FLJIR % 41 B bk MCF-7 A\ 25 )17 9 41 i
PR SW480 35 1 [ 35 [ 52 = B FhUSc B .0 ATCC

PR T 2017 4F 7 H R PavE P, )T PE
= 24 K% 5 ba HE U % 08 O O R S A R A R
Dalbergia benthamii Prain [f] 1R 2% . #f & #5 & (No.
DBP201707) f£/CT T PE R 25 R F L 5 sl =
1 RS

P L 25 B4 RRY 20 ke, 26 5 SR FH 10 1% & 95%
60% £ BB WEHEEL, RSO 7], e 32 B A R K
T, WU A Bk (60~90 °C) & LR ZBEIE T
W ZE Y, (RIS 77, 75 31040 3 Tk 5 A2 12 66.6 g, ST
HALIR E 5104 g, LR L8 EBALIR B 288.9 g, IE T iE
HALIR B 580.8 g UK EBALIR B 612.7 g, H%iRE T 4 °C
UKFEIRAE S

KT EOIIR T 260 g, ZRERAE I 72, JA-
fid (100:0.50:1.20:1.10:1.5:1.0:100) 6 2 ¥ i, 45

Table 2 Cytotoxicities of compounds 8, 12, 13 (ICSO/umol-L']). DDP: Cisplatin

Compound HL-60 A-549 SMMC-7721 MCEF-7 SW480
8 14.35+0.10 16.68 +0.19 16.02 +0.43 19.77 + 1.44 15.21 £ 0.60
12 23.24+0.75 27.22+2.21 16.26 +0.58 2541 +1.32 23.92 £ 0.84
13 18.47 +1.30 21.30 +0.94 32.78 + 1.61 21.18 +0.81 20.60 + 1.37
DDP 5.58+0.33 17.50 +0.43 14.21+0.31 16.37 +1.33 17.27 £ 1.20
Taxol <0.008 <0.008 0.522 +0.100 <0.008 <0.008
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9N 4y (Fr.L1~9). Fr.L1 &R A B3, DU
fit . B8 T (1002 1~1:1) BREESEME, 193 4414 4
I3 1 (3 F) K) 4 Sephadex LH-20 #F €21 il (51 © HF
g =1:1), LA 6 (4.5 mg); 4772 Rtk R) &k
A i, AT - 2R TG (400 1~8: 1) B B P,
BAEYT (6.4 mg). Fr.L3 28Rk, LLA -
CFR GG (200 1~1:01) BAEEGEL, 15254410 41
(1~56) L rERAE RS, DU EE- 28 48 (10011~
100 1) B BB i, it 4 (78~84) 4 Sephadex LH-20
ol (U -HEE=1:1), AP 12 (3.1 mg); i 5>
(125~129) £ Sephadex LH-20 i & il (& 1j - FH lf =
1:1), 446 &9 13 (3.0 mg); 4> (116~118) A & 1i-
P e & 45, R BB Y5 (3.2 mg). Fr.L4 fEfiR
FE a3 28 40 k- TR R (402 1~211) 86 FE Ve, i
(176~191) ZRERAE (il Al PIER (10 1) Pelt, 15
B AR K, F 2 Sephadex LH-20 (A {i-HEE =1:1),
B4 &1 (3.3 mg), & CHIRALCEL ICO0CE-AQ059
FHEH (3 um, 4.6 mm x 250 mm) $5 2 F 2L &Y 1a
(IF 25t A B 40: 60, £, = 13.6 min, 1.5 mg) AL &
) 1b (IE &% -5 9 B% 40: 60, £, = 37.2 min, 1.3 mg).
Fr.L5 & RERAE B, DA Bk (30:1~1:1) B
Vel o HARR Ay 31~53 SRE Rk Btk DU i k- T
Fiil (30:1~2:1) #FZ ¥E i, Sephadex LH-20 (5 1j - H
i =1:1) 4itk, 5459 11 (3.4 mg); i 7 80~85 H
133 B ok R, & & - B [ 2 H 45 5 A1 Sephadex
LH-20 (-l =1:1), 54598 (3.2 mg) A&
Y9 (1.5 mg); 4> 152 433 [tk K, & 505 - H i
J A 45 Rl Sephadex LH-20 (AUi-HEE = 1:1), 4k
A2 (3.3 mg); o 160~166 FH 15 5] ([ G AR, &K
fif ¢ L E 458, 151 E9) 4 (3.5 mg). FrLe &rER
G- EE (500 1~3:1) BREEVERL . AER 10~14
WS 3 R R, & - AR R & E 45 4, Sephadex
LH-20 (& {i-F 8 = 1:1) gift, B4593 (3.3 mg).

1E T BEHBALIR B 300 g, K FL IR BB I A €1 45
B LK ARG (K 30% L FFE 50% L FFE . 70% £ FF
90% L. BE) BEAT VR, 193] 5 N5 (Fr.z1~5). Fr.Z2
Fi MCT A 838 K - F B (20% HEE - 40% HEE . 60%
FHBE . H ) BRRE VR, 3 34 N4 . Fr.Z2-2 4l %
AR A AT 2 AR B A 10 (1.3 mg).
2 HEHEE

a1 MK, BIET & M5 LR O, M
THIEE. HR-ESI-MS 45 thifE 73 1 5 11§ m/z: 435.104 8
[M+Na]" (C,,H,,0,Na, i1 H {8} 435.105 6), HE Ml I 53
TN C,H,, Oy, tHH L AMAE K 13, &Y 1a Rl
1b [a]}) (c 0.5, CH,OH) 737l 2~ 23.16 f1-5.43, (L &4

1a Al 1b 45 K9 53 5 %6 52 N (17R,2"R) - 1 %5 3% 8 % Al
(178,2"S) - % B ¥ 1§ & . 'H NMR. "C NMR %{ #&
W1,

tEW2 MR (FI); EI-MS m/z 463 [M+H]’,
448 [M—CH,]"; 4> T X C,H,,0,. 'H NMR (500 MHz,
CD,0D) ¢,, 7.99 (1H, s, H-2), 7.74 (1H, d, J = 8.9 Hz, H-
5),7.44 (2H,d,J=8.8 Hz, H-2',6"), 7.25 (1H, d,J=2.0 Hz,
H-5"), 7.02 (1H, d, J = 8.9 Hz, H-6), 6.94 (1H, dd, J =
8.0, 2.0 Hz, H-9"), 6.92 (2H, d, J = 8.8 Hz, H-3',5"), 6.88
(1H, d, J = 8.0 Hz, H-8"), 5.06 (1H, d, J= 8.1 Hz, H-1"),
4.10~4.12 (1H, m, H-2"), 3.88 (1H, dd, J = 12.6, 2.4 Hz,
H-3"),3.87 (3H, s, 6"-OCH,), 3.80 (3H, s, 4-OCH,), 3.57
(1H, dd, J = 12.6, 4.0 Hz, H-3"). "C NMR (125 MHz,
CD,0D) .. 176.8 (C-4), 159.9 (C-4"), 152.6 (C-2), 148.1
(C-7), 147.9 (C-6"), 147.3 (C-7"), 147.0 (C-9), 132.2 (C-
8), 130.4 (C-2',6"), 127.1 (C-4"), 125.0 (C-1"), 124.1 (C-
3), 120.9 (C-9"), 119.1 (C-10), 117.9 (C-6), 115.6 (C-5"),
115.4 (C-5), 114.2 (C-3',5"), 110.5 (C-8"), 79.0 (C-1"),
77.1(C-2"),61.0 (C-3"),56.1 (6"-OCH,), 55.5 (4-OCH,).
DA i i B0 5 SCHRAROE 10 s AR 30, e ih
4% 2 N butesuperin A

wEM3  BEmAK (& ); EI-MS m/z 508 [M]';
4r ¥ C,,H,,0,,. 'HNMR (500 MHz, CDCL,) 6, 7.94
(1H, s, H-2), 7.71 (1H, d, J = 8.9 Hz, H-5), 7.02 (1H, d,
J =2.1 Hz, H-2), 6.98 (1H, d, J = 8.9 Hz, H-6), 6.94
(1H, dd, J = 2.1, 8.3 Hz, H-6"), 6.85 (1H, d, J = 8.4 Hz,
H-5'), 6.63 (2H, s, H-5",9"), 5.01 (1H, d, J = 8.2 Hz,
H-1"), 4.04~4.07 (1H, m, H-2"), 3.87 (1H, dd, J = 12.8,
2.5 Hz, H-3"), 3.84 (6H, s, 6",8"-OCH,), 3.83 (3H, s,
4'-OCH,),3.53 (1H,dd,J=12.7,3.7 Hz, H-3"). "CNMR
(125 MHz, CDCL,) 6, 176.3 (C-4), 152.3 (C-2), 147.7 (C-
7), 147.6 (C-6",8"), 147.4 (C-4"), 146.6 (C-3"), 145.7 (C-9),
135.7 (C-7"), 131.8 (C-8), 126.0 (C-4"), 124.75 (C-1"),
124.4 (C-3), 120.6 (C-6'), 118.9 (C-10), 117.7 (C-6),
115.7 (C-5), 115.2 (C-2"), 111.1 (C-5"), 104.3 (C-5",9"),
78.7 (C-1"), 77.0 (C-2"), 60.7 (C-3"), 56.3 (6",8"-OCH,),
55.8 (4'-OCH,). VL _F 3wl Hodis, 456 k™, % e b
&% 3 )y xanthocercin A .

& a MR (E); EI-MS m/z 492 [M];
7> ¥ C,,H,,0,c 'H NMR (500 MHz, CDCL,) 6, 8.28
(1H, s, H-2), 8.07 (1H, d, J = 8.8 Hz, H-5), 7.81 (2H, d,
J = 8.4 Hz, H-2',6"), 7.26 (1H, d, J = 8.8 Hz, H-6), 7.08
(2H, d, J = 8.4 Hz, H-3,5"), 6.96 (2H, s, H-5",9"), 5.60
(1H, d, J= 8.0 Hz, H-1"), 4.58 (1H, d, J = 7.8 Hz, H-2"),
4.35 (1H, dd, J = 12.4, 2.5 Hz, H-3"), 4.01 (1H, dd, J =
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12.4, 3.6 Hz, H-3"), 3.84 (6H, s, 6",8"-OCH,), 3.70 (3H,
s, 4-OCH,). “C NMR (125 MHz, CDCL,) d. 175.7 (C-4),
160.1 (C-4"), 152.6 (C-2), 149.4 (C-6",8"), 148.4 (C-7),
147.1 (C-9), 138.6 (C-7"), 133.1 (C-8), 130.9 (C-2',6"),
126.5 (C-4"), 125.1 (C-1"), 124.9 (C-3), 119.8 (C-10),
117.7 (C-6), 115.4 (C-5), 114.3 (C-3",5"), 106.4 (C-5",9"),
80.1 (C-1"), 78.0 (C-2"), 61.2 (C-3"), 56.5 (6",8"-OCH,),
55.3 (4'-OCH,). LA b ik 1% B4 5 SOk 78 1 B
HAR—35, & w k5% 4 9 butesuperin B

&S AR R (HE); EI-MS m/z 364 [M];
5> ¥ X C,H, 0, 'HNMR (500 MHz, CD,COCD,) 4§,
8.03 (1H, s, H-2), 7.50 (2H, d, J = 8.8 Hz, H-2',6'), 6.95
(2H, d, J = 8.8 Hz, H-3',5"), 6.72 (1H, d, J = 10.1 Hz, H-
4"), 6.61 (1H, s, H-8), 5.86 (1H, d, J = 10.1 Hz, H-3"),
3.85 (3H, s, 5-OCH,), 3.82 (3H, s, 4-OCH,), 1.46 (6H,
s,2"-CH,x2), ""C NMR (125 MHz, CD,COCD,) 6. 174.6
(C-4), 160.4 (C-7), 159.5 (C-4"), 158.7 (C-5), 156.6 (C-9),
151.6 (C-2), 131.9 (C-3"), 131.2 (C-2',6"), 126.0 (C-1"),
125.5 (C-3), 116.5 (C-4"), 114.3 (C-3',5"), 114.0 (C-10),
113.9(C-6), 101.1 (C-8), 78.5 (C-2"), 62.8 (5-OCH,), 55.5
(4'-OCH,), 28.3 (2"-CH,x2). LA b ¥ i 4 5 ekt
I8 B H s B A — B, & e A 5 0 di-O-methylal-
pinum isoflavone.

&6  HEMAK (HWEH); EI-MS m/z 404 [M]';
75T C,H,,0, 'H NMR (500 MHz, CD,COCD,) 4§,
13.40 (1H, s, 5-OH), 8.19 (1H, s, H-2), 7.54 (2H, dd, J =
14.7, 3.0 Hz, H-2',6"), 6.99 (2H, dd, J = 14.7, 3.0 Hz,
H-3',5"), 6.68 (1H, d, J = 10.1 Hz, H-4"), 5.49 (1H, t,
J = 6.6 Hz, H-8"), 5.77 (1H, d, J = 10.1 Hz, H-3"), 4.59
(2H, d, J = 6.6 Hz, H-7"), 1.77 (3H, s, H-10"), 1.75 (3H,
s, H-11"), 1.46 (6H, s, 2"-CH,x2). ""C NMR (125 MHz,
CD,COCD,) .. 181.7 (C-4), 160.3 (C-7), 159.9 (C-4"),
158.1 (C-9), 157.7 (C-5), 154.6 (C-2), 137.8 (C-9"), 131.0
(C-2',6"),129.4 (C-3"),123.9(C-1"),123.8 (C-3), 121.0(C-
8", 115.7 (C-4"), 115.2 (C-3",5"), 106.6 (C-10), 106.0 (C-
6), 95.4 (C-8), 78.8 (C-2"), 65.4 (C-7"), 28.3 (2"-CH,x2),
25.8 (C-9"), 18.2 (C-10"). LA I 3% 1 % 45 5 Sc k>
I8 I K e A — 5, S8 B ) 6 04 2'-deoxyisoau-
riculatin.

EWT BEMAK (HE); EI-MS m/z 364 [M]';
¥ C,H, 0, 'HNMR (500 MHz, CD,COCD,) 4§,
13.34 (1H, s, 5-OH), 8.21 (1H, s, H-2), 7.13 (1H, d, J =
1.7 Hz, H-2"), 7.07 (1H, dd, J = 8.1, 1.7 Hz, H-6'), 6.91
(1H, d, J = 8.1 Hz, H-5"), 6.68 (1H, d, J = 10.1 Hgz,
H-4"), 6.36 (1H, s, H-8), 6.04 (2H, s, H-7"), 5.78 (1H, d,

J =10.1 Hz, H-3"), 1.46 (6H, s, 2"-2xCH,). "“C NMR
(125 MHz, CD,COCD,) 4. 181.6 (C-4), 160.3 (C-7), 158.1
(C-9), 157.7 (C-5), 154.9 (C-2), 148.6 (C-3"), 148.5 (C-
4"),129.5 (C-3"), 125.7 (C-1"), 123.8 (C-3), 123.4 (C-6"),
115.9 (C-4"), 110.4 (C-2"), 108.9 (C-5"), 106.6 (C-10),
106.1 (C-6), 102.2 (C-7"), 95.4 (C-8), 78.9 (C-2"), 28.4
(2"-2xCH,)o LA B HEHHE, 456 50, et &
7 N robustone .

Ew8 HAEBEIRS & (IWER); EI-MS m/z 366
[M]"; 4+ F30C,,H,,0.. 'HNMR (500 MHz, CD,COCD,)
J, 8.03 (1H, s, H-2), 7.42 (2H, d, J = 8.6 Hz, H-2',6"),
6.87 (2H, d, J= 8.6 Hz, H-3',5"), 6.82 (1H, s, H-8), 5.13~
5.16 (1H, m, H-2"), 3.96 (3H, s, 7-OCH,), 3.81 (3H, s, 5-
OCH,), 3.38 (2H, d,J= 7.1 Hz, H-1"), 1.77 (3H, 5, H-5"),
1.64 (3H, s, H-4"). "C NMR (125 MHz, CD,COCD,)
d. 174.7 (C-4), 162.8 (C-7), 158.8 (C-5), 158.7 (C-9),
158.1 (C-4"), 151.4 (C-2), 131.7 (C-3"), 131.3 (C-2',6"),
126.4 (C-3), 124.5 (C-1'), 123.7 (C-2"), 122.3 (C-6),
115.7 (C-3',5"), 113.7 (C-10), 96.1 (C-8), 62.3 (5-OCH,),
56.6 (7-OCH,), 25.8 (C-4"), 23.0 (C-1"), 17.9 (C-5"). LA
B A S SR R TE B R AR B, A
8 N 4'-hydroxy-5, 7-dimethoxy-6- (3-methyl-2-butenyl) -
isoflavone.

&9 EEBRL (FFEE); EI-MS m/z 268 [M]';
773X C,H,0,- "HNMR (500 MHz, CD,0D) 5, 8.04
(1H, d, J = 8.8 Hz, H-5), 7.87 (1H, s, H-2), 7.40 (2H, d,
J = 8.8 Hz, H-2',6"), 6.91 (2H, d, J = 8.8 Hz, H-3',5"),
6.86 (1H, dd, J=8.8, 2.3 Hz, H-6), 6.78 (1H, d, /=2.3 Hz,
H-8),3.78 (3H,s,4’-OCH,). “CNMR (125 MHz, CD,0OD)
d. 176.8 (C-4), 162.7 (C-7), 159.5 (C-4"), 158.3 (C-9),
152.6 (C-2), 130.2 (C-2',6"), 127.7 (C-5), 124.6 (C-1"),
124.3 (C-3), 117.3 (C-10), 115.3 (C-6), 113.9 (C-3',5"),
102.4 (C-8), 55.3 (4'-OCH,). LA I 9% 3 £ 5 5 SR>
TRIE A AR — 3, B I NTIRIER .

WEW10 AEBKR (FEA)); EI-MS m/z 562 [M]';
513 C,,H,,0,,- 'HNMR (500 MHz, CD,0D) 6, 8.22
(1H, s, H-2), 8.07 (1H, d, J = 8.9 Hz, H-5), 7.35 (2H, d,
J=8.5Hz, H-2',6"), 7.20 (1H, d, J = 1.9 Hz, H-8), 7.18
(1H, dd, J = 9.0, 2.1 Hz, H-6), 6.90 (2H, d, J = 8.5 Hz,
H-3',5"), 5.08 (1H, d, J = 7.2 Hz, Glu-1"), 4.72 (1H, s,
Rha-1"), 1.17 3H, d, J = 6.2 Hz, Rha-6"), "“C NMR
(125 MHz, CD,0OD) J. 178.6 (C-4), 162.6 (C-7), 158.8
(C-4"), 157.4 (C-9), 155.7 (C-2), 131.4 (C-2',6"), 128.2
(C-5),125.5(C-3),124.2(C-1"), 119.8 (C-10), 117.2 (C-6),
116.4 (C-3',5"), 104.9 (C-8), 101.5 (C-1"), 101.0 (C-1"),
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77.1 (C-3"), 76.4 (C-5"), 74.1 (C-4™), 73.5 (C-2"), 71.8
(C-3"), 71.5 (C-2™), 70.9 (C-4"), 69.7 (C-5"), 67.3 (C-
6"), 17.6 (C-6")o LA I I i $ 4l 5 SCRk! " M i i 1 £ s
FEAR—F, LA 104 6”-O-rhamnosyldaidzin.

&1 EEEIRS & (507); EI-MS m/z 380
M]"; 4 T3 C,,H,,0,- 'HNMR (500 MHz, CDCL,) J,,
12.88 (1H, s, 5-OH), 7.84 (1H, s, H-2), 7.04 (1H, d, J =
1.7 Hz, H-2"), 6.94 (1H, dd, J = 8.0, 1.7 Hz, H-6"), 6.88
(1H, d, J = 8.0 Hz, H-5"), 6.39 (1H, s, H-8), 5.99 (2H, s,
H-7"), 5.19~5.22 (1H, m, H-2"), 3.90 (3H, s, 7-OCH,),
3.37 (2H, d, J = 7.1 Hz, H-1"), 1.79 (3H, s, H-5"), 1.68
(3H, s, H-4"). "C NMR (125 MHz, CDCl,) J.. 180.6 (C-
4), 163.3 (C-7), 158.8 (C-5), 156.3 (C-9), 152.5 (C-2),
147.8 (C-3"), 147.7 (C-4"), 132.0 (C-3"), 124.6 (C-1"),
123.7 (C-3), 122.4 (C-6'), 121.9 (C-2"), 113.1 (C-6),
109.6 (C-2"), 108.5 (C-5"), 106.1 (C-10), 101.2 (C-7"),
89.4 (C-8), 55.9 (7-OCH,), 25.8 (C-4"), 21.4 (C-1"),
17.8 (C-5"). LA b ik il ¥ 55 SOkt 4 1 1 4 5 A
— 8, £ WA 114 3,4'-di-O-methylene-5-hydroxy-
7-methoxy-6-isopentenyl isoflavone

&2 B EEIR S & (), EI-MS m/z:
394 [M]*; 4 F 3 C,,H,,0,. 'H NMR. °C NMR % #%
1.

A3 EEERES & (5 47); EI-MS m/z 366
M]'; 43 T3 C, H, 0, 'HNMR (500 MHz, CDCl,) d,,
13.03 (1H, s, 5-OH), 7.83 (1H, s, H-2), 7.06 (1H, d, J =
1.6 Hz, H-2"), 6.96 (1H, dd, J = 8.0, 1.7 Hz, H-6"), 6.90
(1H, d, J = 8.0 Hz, H-5"), 6.39 (1H, s, H-8), 6.02 (2H, s,
H-7"), 5.28~5.30 (1H, m, H-2"), 3.42 (2H, d, J=7.1 Hz,
H-1"), 1.84 (3H, s, H-5"), 1.73 (3H, s, H-4"). “C NMR
(125 MHz, CDCL,) 6. 180.6 (C-4), 161.8 (C-7), 159.6
(C-5), 156.0 (C-9), 152.5 (C-2), 147.7 (C-3', 4'), 132.9
(C-3"), 124.8 (C-1"), 123.5 (C-3), 122.5 (C-6"), 121.8 (C-
2", 111.7 (C-6), 109.7 (C-2"), 108.4 (C-5"), 105.4 (C-10),
101.2 (C-7"), 93.3 (C-8), 25.7 (C-4"), 21.4 (C-1"), 17.8
(C-5")o DA F il Hidis 5 SCwR! 40 T 1 B ds B A —
F, %2459 13 4 derrubone.

3 HBEEEMNR

K MTS 2PV 347 i 988 441 i 354 4 410 o) 3o P 000 2
3K N I 48 R HL-60 A A /)N 248 e s 24
bk A-549 A9 20 i fk SMMC-7721 N 7L e 40 i
& MCF-7 . A 45 7 40 g Ak SW480 15 7% T 10% JiG 2F
I35 PRI 20 PR R 22 R, 5% 7 400 M 2 %) 50 K 0, K o
HAE A () e A R B R B O R T 3% 10°~1.5%10° 4>
1) 2 B 2 W, 2 M 21 96 FL AR, & FL 4 Fh 100 uL, T

37 °C.5% CO, 55 7= A E & 24 h J5 IMNKE i (23K
£ 53 531 9 40.8.1.6.0.32 F1 0.064 umol-L™"), 4k 42 1% 5%
48 hJi, B AL FEW 100 pL, 2R 5 N 20 uL MTS
TR, R B21E 37 °C 5% CO, B 72 & 4 h J5, HI
FRAXAE 492 nm 3 K AR A WK Y B (OD 18, B PR A5
% (Reed and Muench i) TH 5 HM R 1C,

PEE TTMK: T /NHE RS AN PG K 55 4 93 HEAT SRR AN 25
P58 T/NERS IR S0, B AT SE B X SR AR AT T 4
T, B TR ST AR R UG XL AR B BEAT T 2y
s 25 S A SO IE [FE AR &, 97 TSI i B AR T SR
AL E B 5 R A SO L RLE AR 2, 2R S LR
Bt AT AR B L, IR A E R .

FIEERSE: FTA A& 1 WA AR 2 R
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