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Abstract: In order to understand the bioactivity constituents form Derris eriocarpa How, six compounds were
isolated from ethyl acetate fraction of ethanol extract of its stems and roots by using chromatographic techniques.
On the basis of spectral data, their structures were identified as (—)-maackiain (1), medicarpin (2), emodin (3),
(-)-pinoresinol (4), (6R,9R)9-hydroxy-4-megastigmen-3-one (5), 2-methoxygliricidol (6). All these compounds
were isolated from this species for the first time. Furthermore, compounds 1 and 2 exhibited significantly
inhibitory activities in vitro against some of tumor cell lines and mycobacterium tuberculosis (H37Rv).
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Fig. 1 Structures of compounds 1-6

1 BPRIAS %

1.1 8

B IR TR R 2R AR 2G4k B ST A D% L
7, 2251 BH v 2 57 e WRAR IR 2043 4 78 O SR TR &
YT R EJE(Derris eriocarpa How), FrAIRAFLE
B ERF B R IR A E SRR

FrRESEAZ 7 B B (Mycobacterium  tuberculosis)
Ha,Rv 1 T o [ A= 9 ] o 45 5 B, 98 48 bk
(Human hepatoma cell line) Hep G2+ [ L 40 fo
(Human leukemic cell line) HEL. L A%J 41} £k
(Human breast cancer cell line) MDA 22 t& 2 J8 41 g
Fk(Human melanoma cell line) WM9 5714
BB RIR =V H S5 %= YAACOV Ben-
David ##Z SRS AH 2 it .

1.2 {XERFIEF

MR PRI LA (INOVA-400 MHz, TMS A ¥,
Varian); ¥ AH 185 57 15 B A 4 (HP1100-MSD 2,
Hewlett-Packard, America); 2@ &l 2L (XT-4
B, R EETERRRE, R AR AR A ) bt
K IKAL(A-2000, EYEL, Japan); i £V (it {3
N(Waters 2489 UV/Visible Detector, Waters 600
Controller, Waters, America); FL¥ 7)1 KF(PB203-
E %4, Mettler-Toledo, Sweden). il BT o4+

A Phenomenex C-18 AHF: (250 mmx10 mm); #£)2
MrrERE(40~80 H - 200~300 H A1 300~400 H)A1H 2
JENTIE S (GFa54) ¥ N T By FEAL T PR A 7 A2 77,
¥4 TN 2 F] 58 W &t )i (Sephadex  LH-20, Amersham
Biosciences, Sweden); & 7] 5% £ BRI,
5% AR 1) L BEV W, = S AL BFN AL B I A
7o FTAAF WA ME. 42ROl &5 HE
FEE, IE TR TS E2R L, AFER
95%A1 75%H) Tk 1%, % HPLC H HEE R
ARPER AL AR A IR AR A= ek al, it
AT B B R A F] . 2 DhReRE bR X (Synergy
#7%1, Biotek), DMSO. R ¥ [KEF#HE, MTT,
96 LA T AL S E B mAMAR AR 0
J#E MEIE T Sigma A A .

1.3 RIS H

24 kg BRMABETREZNRSTE, 750 H
95% L EEFE /MR IAREL 1 IR\ T5% L BEFE 02 4
2k, EIHHEUR, okH 2818 [T UScHe U 22 To e
WA ELARE, REMNEE/KEILRE, KIKHA
R LR OTRANIE TRES A 3 IR, LR OEREE
WZ 2 FOE IR T, HRE 245 g.

W LR LB AR B SRR ZE T, LA -
FREE(S0 & 1~0 © DEFATEREESEINL, £ TLC #)ZZHT
RrG I AR ER 7, ¥ CIR Sl EEBGR AL 3 7
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B 6 NS> (Fr.1~Fr.6). Fr.3 40 B e R K Z M UAA
THEE-PIER20 © 1~0 @ DBREDENL, L35 5 MTA
43(Fr.3.1~Fr.3.5). Fr.3.3 4 Sephadex LH-20 (& 1/ :
HEE=1: DEREEN, 93] 4 M5 Fr33.1~
Fr.3.3.4), Fr.3.3.2 Zid >4 HPLC (RP-18 #, H
i 1 K=65 1 350 B4R 2L AP 6 (22 mg).
Fr.4 5y G ik JZ 0T LAl EE- 28 ZBR (20 -
1~0 : DESREGENL, $L538 8 AN 53 (Fr.4.1~Fr.4.8).
Fr.4.4 S5 RAT IEHT DA i BE- £ 18 O EE40 & 1~
0@ LB FE ¥ /3 2] 6 >4 4> (Fr.4.4.1~Fr.4.4.6),
Fr.4.4.2 253> 2% v R Ak AT J2 AT DA Yol k- PR T
(10 : 1) /% Sephadex LH-20 AT 24T (& © HlE=
12 1) S AE A Tk R0 TR VR A VA T BB 45 o, o 218
Btk &Y 1 (25 mg) Al 2 (29 mg). Fr.4.4.4 2524
2 A AR E AT CA MR- IR 30 1 1~0 1 D)X
Sephadex LH-20 (51/i-FEE 1 D&ERALENT, 705
BREAY 3 (18 mg). Fr.4.8 ok 2
DL k- 2.8 18 30 & 1~0 @ DERE RIS 4 A
V4% (Fr.4.8.1~Fr.4.8.4). Fr.4.82 4N EINERER
FEEHT LA S - R L FR(30 ¢ 1~5 ¢ )RS BRI
A % HPLC (RP-18 £, HIEE-/K 51 ¢ 49)P i 43
HREMLEY 4 (30 mg). Fr.4.8.3 & & E LR
FEJZ T DLA - 288 26 (20 © 1~1 2 D)BAEE ¥t
A % HPLC (RP-18 A, HIEE-7K 64 © 36)%E/ii 7
HARBNEY) S (41 m).

1.4 g%

REEE (1) To IR 45 8 (i k- T4
M), mp 179°C~181°C . ESI-MS m/z: 307 [M + Na]";
SRR £ B = S8 £, L ARAN 5 (6
SR, S N JRT7/E. "H NMR (400 MHz,
CDCLy): & 7.36 (1H, d, J = 8.4 Hz, H-1), 6.72 (1H, s,
H-7), 6.54 (1H, dd, J = 8.4, 2.4 Hz, H-2), 6.44 (1H, s,
H-10), 6.41 (1H, d, J = 2.4 Hz, H-4), 5.92 (1H, d, J =
1.2 Hz, H-12a), 5.89 (1H, d, J = 1.2 Hz, H-12b), 5.47
(1H, d, J = 6.8 Hz, H-11a), 422 (1H, dd, J = 11.2,
4.4 Hz, H-60), 3.64 (1H, dd, J = 11.2, 4.8 Hz, H-6p),
3.47 (1H, m, H-6a); *C NMR (100 MHz, CDCl;): &
157.0 (C-3), 156.5 (C-4a), 154.1 (C-10a), 148.0 (C-9),
141.7 (C-8), 132.1 (C-1), 117.9 (C-6b), 112.5 (C-11b),
109.8 (C-2), 104.7 (C-7), 103.6 (C-4), 101.3 (OCH,0),
93.8 (C-10), 78.4 (C-11a), 66.4 (C-6), 40.1 (C-6a). Hf
A TR R B 5 SR 2] 3R E A — 2, %

TEZNA YN IR R [(-)-Maackiain] .

EWEER 2 HEMNEK, S%HER LB
WA =AY B0 . ESI-MS m/z: 293 [M + Na]';
'"H NMR (400 MHz, CDCls): 8 7.36 (1H, d, J = 8.4 Hz,
H-1), 7.12 (1H, d, J = 9.2 Hz, H-7), 6.54 (1H, dd, J =
8.4, 2.4 Hz, H-2), 6.47-6.44 (2H, m, H-8, 10), 6.41
(1H, d, J = 2.4 Hz, H-4), 5.49 (1H, d, J = 6.8 Hz,
H-11a), 4.22 (1H, dd, J = 10.4, 4.4 Hz, H-60), 3.76
(3H, s, -OCH3), 3.61 (1H, t, J = 11.2 Hz, H-6p),
3.54~3.49 (1H, m, H-6a); "C NMR (100 MHz,
CDCLy): & 161.0 (C-9), 160.5 (C-10a), 157.1 (C-3),
156.5 (C-4a), 132.1 (C-1),124.8 (C-7), 119.1 (C-6b),
112.4 (C-11b), 109.8 (C-2), 106.4 (C-8), 103.6 (C-4),
96.8 (C-10), 78.5 (C-11a), 66.5 (C-6), 55.5 (-OCHj3),
39.4 (C-6a). PR 5 SCHR[ 13- 141478 JE A — 5L,
W e D 35t S5 3 (Medicarpin) »

KER Q) BEOBK, LM IEROL
BE A5, 5% MR ER BT 5 5 (8B 5 o EI-MS m/z: 270 [M],
255, 253, 242, 213; 'H NMR (400 MHz, CDCl;): &
7.58 (1H, dd, J = 2.0, 0.8 Hz, H-4), 7.25 (1H, d, J =
2.4 Hz, H-5), 7.06 (1H, dd, J = 2.0, 0.8 Hz, H-2), 6.63
(1H, d, J = 2.4 Hz, H-7), 2.45 (3H, brs, -CHz). Ll %
W5 SCHR[15-17] 40008 — 80, W% e N R R
(Emodin).

FARREE (4)  RIEAEER, RAMT N AL
PEAT, S%MEAH R 10 £ BV AN = S kv 38 2
., ESI-MS m/z: 381 [M + Na]"; "H NMR (400 MHz,
CD;OD): & 6.93 (2H, d, J = 2.0 Hz, H-2', 2"), 6.80
(2H, dd, J = 8.0, 2.0 Hz, H-6', 6"), 6.76 (2H, d, J= 8.0 Hz,
H-5',5"), 4.87 (2H, s, H-2.6), 4.69 (2H, d, J = 4.0 Hz,
H-4b, 8b), 421 (2H, m, H-4a, 8a), 3.82 (6H, s, 3,
3"-OCHjy), 3.12 (2H, s, H-1, 5); >C NMR (100 MHz,
CD;OD): § 149.1 (C-3', 3"), 147.3 (C-4', 4", 133.8
(C-1',1"), 120.0 (C-6', 6™), 116.1 (C-5", 5), 110.9 (C-
2,2, 87.5 (C-4, 8), 72.6 (C-2, 6), 56.4 (3', 3"-OCHj),
553 (C-1,5). M 'HNMR #5525 § 6.93 (2H,
d, J=2.0 Hz), 6.80 (2H, dd, J = 8.0, 2.0 Hz), 6.76 (2H,
d, J = 8.0 Hz) N 2 MR ABX & RG 0 115
2, §3.82 (s, 6H) N 2 A~-OCH; BUARHIME S, M BC
NMR ¥ L&, ZAEWEE 1040 PCfss, 4ia
43F-5 M=358 fil '"H NMR & H %A &4 A0 Fx
ZEf . DL FEOE S SCER[ISRE A — B, WS E
NFANEEE[(—)-Pinoresinol] .
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(6R,9R)9-hydroxy-4-megastigmen-3-one (5)
RBCEIAR, ERIMT FERICBE R, S%BEEHIRBE &
SR ESI-MS m/z: 211 [M+ H], 2 T84 210;
"H NMR (400 MHz, CDCls): & 5.83 (1H, s, H-4), 3.77
(1H, m, H-9), 2.39 (1H, d, J = 13.6 Hz, H-2eq), 2.03
(1H, d, J = 13.6 Hz, H-2ax), 2.00 (3H, d, J = 1.2 Hz,
H-13), 1.21 (3H, d, J = 5.2 Hz, H-10), 1.07 (3H, s,
H-11), 1.02 (3H, s, H-12); *C NMR (100 MHz,
CDCl3): 8 199.6 (C-3), 165.9 (C-5), 125.0 (C-4), 67.9
(C-9), 51.0 (C-6), 47.0 (C-2), 38.6 (C-8), 36.3 (C-1),
28.8 (C-12), 27.2 (C-11), 26.2 (C-7), 24.7 (C-10), 23.7
(C-13). LA EHHE 5 CHR[19-204RIEFEA — 3, K
%58 %A A W) N (6R,9R)9-Hydroxy-4-megastigmen-
3-one.

2-Methoxygliricidol (6) HRIEWE, Ko
ST A RICHE R, 5% BEEH R Y B = &0k
VW B . ESI-MS m/z: 367 [M + Na]*; '"H NMR
(400 MHz, CDCls): & 7.82 (1H, d, J = 7.2 Hz, H-11),
6.55 (1H, s, H-1), 6.52 (1H, dd, J = 7.2, 2.0 Hz, H-10),
6.49 (1H, s, H-4), 6.38 (1H, d, J = 2.0 Hz, H-8), 4.63
(1H, d, J = 1.6 Hz, H-6a), 4.60 (1H, dd, J = 6.4, 1.6 Hz,
H-6p), 4.50 (1H, d, J = 6.4 Hz, H-60) 3.80 (3H, s,
3-OCH,), 3.72 (3H, s, 2-OCH3); *C NMR (100 MHz,
CDCl3): & 191.3 (C-12), 164.3 (C-9), 162.5 (C-8a),
151.1 (C-3), 148.1 (C-4a), 144.0 (C-2), 129.9 (C-11),
111.5 (C-10), 111.1 (C-1), 109.2 (C-1a), 108.6 (C-8),
103.2 (C-11a), 101.0 (C-4), 76.0 (C-6a), 67.5 (C-12a),
63.9 (C-6), (2-OCH3), 55.9 (3-OCH3). LA F¥E 5
BR[21 1418 3 A — 20, #0488 4 2-Methoxygliricidol .

2 HE . UM

K B R AT R I AT R R E o R
BURESS 1000 pg, T DMSO (100 pL), FAIA 10 mL
o R R FRIE, ARSI E N 100 pg mL ', 8
FEIETE 8OCHER 1 h, MEAMSH . truEdizy
FAT B (HaRv) FH E KB 10° CFU mL ' {83
W, R AR g, A E RHEINN 10 WL W, B
37°C ¥R A REFR 10 ds IS AN CU R VA 2L
6 N(Fr 6 )BT DL R TE R P B 7 VAR
DL SR IRE N 10 pg mL ™ P RZAT RIS . R
1 A4, 7E 100 pgmL " FI 10 pgmL ™" WKETF, 1k
GV 1. 2 F 6 RADIA AT REIENE.

SR FH DY 00 £ 38 JE I (MTT 35 HEAT 44 &R i 8 230
PO P2 0 o %o SR P Fev I 4 B BB D 100 pl
T 96 LM, T 5% CO,. 37C R IFHE, E4ius)Z
LR, 70 5 DNIREERREEIMAFE i, #1100 pL,
wWSANES, BT 5% CO,. 37CHER 48 h, {8E
S T, BFLIIAN 10 uL MTT (0.5%)1E W,
TEREFR 4 h a2 k8598 BFLH i 100 L DMSO
R R 7 ) IR S 2 A 490 nm A U 5 W
THRR AN B (1Cs0) . AR 2 AT AT, &1
Al 2 kA4 (Hep G2) A ZL A 15 40 L (HEL)
FL 9 41 Jf (MDA) DL J2 2 €5 2598 41 g (WM9) 351 5
B S A 1

£ 1 BT ERZATT HypRv IR E 1
Table 1 Inhibitory activities of compounds against H3;Rv

wE)

H 7% %L Colony number

Compound 100 pg mL™ 10 ug mL™

1 1 1

2 2 4

3 N J—

4 — _

5 — —

6 4 5
SR INH 0 0

2 A AT N TR A A R )
Table 2 Inhibitory activities of compounds against on cancer cells

=y ICso (ng mL™")

Compound Hep G2 HEL MDA WM9
1 9.32 11.62 18.33 15.53
2 21.01 24.56 7.22 23.59
3 >100 87.57 93.65 >100
4 >100 66.31 76.50 63.36
5 >100 90.05 >100 95.47
6 44.32 64.55 70.70 55.34

JFi4H DDP 10.08 6.25 8.33 18.56

3 iR

Xof s S AT T R bR 25 AR IR B BB AL 2R AT 05
PERE, KIEAEME . FUMIRERAL N LR CFEA
BUERAL, i — B AEVEPESR T TR 4R £ Ba 2 BB AL
BT 7 B AR5 2558, Ny B33 6 MG
W, ol mIARER (). FHEEEQR). KK
(3)« M ABEE(4). (6R,9R)9-hydroxy-4-megastigmen-
3-one (5). 2-methoxygliricidol (6). KH MTT %33t
AT A Tk S 20 A0 o1 3 A A AR ST 5 % 3
PR TEINR, 450K, a1, 2 XHHm4e



544

TR BRI 2T B A YRS 475

f(Hep G2). A4 A IMIHAHM(HEL) 7L AR 40 o
(MDA) . 2 £ 2 58 40 H (WM9) K &5 #% 43 k5 FF 1
(H3Rv)¥IH BB ANHE T 1 &9 6 X451 0 FiAT
P (Hs7Rv) A — & M EH

AR, TR B YRR R,
IV A1 il Iea S 300 sk PR (B PO I O, (He T
ERABEAEYEE T RS . A BE B
5 0 T R R (RS M B AL AT B Ak, K
Mzt 5y B R 6 MR EY, He, d
V1. 2 BAPUEEL A BT B R A4 S i gg 2 B 41 |
TEMEYINE RIRIE . ATAGRAMEEE T ERA
R By, i Bt — B4R 7% 25 (a4
W UM 29I RTINS, B R A
ZIM IR BE T RR FHER AL T 14

Bl IR (NMR) B B A E R B R R )
M2 B S (NSRBI T G E s ST (BT AN ESDER 5t
A T R RS e R AR W 2 TSI 6 A B T T T R E

SE o

S5 3R
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