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SEFMENUERD R

ANEZE, B B, NER? A, MLFE, TH=", = k7
(1. VAR5, W5 TEEF 475004; 2. EIIFAR K255, IR %I 518118)

SR R A € 1 LH-20 76 58 0 58 AT €8 3 22 8 1) 4% VA 45 61 4 B 4R, M 5 I MO (Miliusa
tenuistipitata W. T. Wang) F{H 111 95% £ BESRELYI 73 2545 51 20 M-S o T8I 2 i B ik 5 2% 07 VR S 8 A S 0 45
¥4, 43 71 4 tenuistone L (1) tenuistone K (2)##763 (3) 8 & o Wi B (4) 5 AL s Wi (5) M 33 (6) 0T3¢
E(7).3,7- - WHEIE-53,4-=FILEM (8) . F X (9) (+) -miliusol (10). miliusane XIX (11). miliusane X VIII
(12)+ miliusolide (13). 19, 20-dihydromiliusolide (14). debilisone C (15). goniothalamusin (16). 2, 10-dihydroxy-3, 9-
dimethoxy-8-oxo-protoberberine (17).consanguine B (18).6-¥% %k & i -4,22- -3l (19) 1 6-¥2 I & & -4- 4% -3- 1R
(20), HAfb & 1R 2 AFHL A, 1 &1 6.9 18 7120 N IR M FE 7 B RHE Y F 4 B 15 3], (L& 5.7 17T FI 19 R
BN ME BRI 2> B AR 2. SR MTT R AT B s i R, 45 SR AL A4 10 F 11 7] LA 3 40 MDA -
MB-231 1 BT-549 2 il 34 58, 4 Bk fE (1C,,) 4 0.98~4.85 umol-L™.
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Chemical constituents from Miliusa tenuistipitata

LIU Zhi-ying', GE Ge', LIU Ting-liang’, ZHENG Wen-lin’, GUO Ya-ping’,
WANG Shu-yun'", WU Yan™

(1. School of Pharmacy, Henan University, Kaifeng 475004, China; 2. College of Pharmacy, Shenzhen Technology
University, Shenzhen 518118, China)

Abstract: Twenty compounds were isolated from the twigs and leaves of the 95% ethanol extract of Miliusa
tenuistipitata W. T. Wang by various chromatographic techniques including silica gel column chromatography,
sephadex LH-20 and preparative HPLC. Their structures were determined by analysis of spectral data as tenuistone
L (1), tenuistone K (2), sakuranetin (3), pachypodol (4), retusin (5), penduletin (6), casticine (7), 3,7-dimetoxi-5,3’,
4'-tri-hidroxiflavona (8), eupatin (9), (+)-miliusol (10), miliusane XIX (11), miliusane XVIII (12), miliusolide (13),
19, 20-dihydromiliusolide (14), debilisone C (15), goniothalamusin (16), 2, 10-dihydroxy-3, 9-dimethoxy-8-oxo-
protoberberine (17), consanguine B (18), 64-hydroxystigmasta-4,22-dien-3-one (19) and 6f-hydroxystigmast-4-en-
3-one (20), respectively. Among them, compounds 1 and 2 are new compounds, compounds 6, 9, 18 and 20 are
isolated from Annonaceae plants for the first time and compounds 5, 7, 17 and 19 are isolated from the genus
Miliusa for the first time. Human triple negative breast cancer cells (MDA-MB-231 and BT-549) were used to
evaluate the antitumor activity of these isolates by MTT assay. Compounds 10 and 11 showed significant anti-
proliferation activity against the test cells with half inhibition concentration (IC,,) of 0.98-4.85 umol-L™.
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= W hYE (Miliusa tenuistipitata W. T. Wang) N
% ARl (Annonaceae) BV MUE J& (Miliusa) F84, 1R FR
TN BERE A, E T A0 T 52 MG B 2= e i S i S
7 S 0 5 1 X, A TR 1500 m Lyt i A kL
BHREAR o BP0 A A IR () T 2 Lo X
FRIE, B T9697 NIRRT 1%
JE M) A A e IR ER AT A 1 A K A
A R, B PR B R R e 2
PREPE . H AN 2 B R4 2% 2 A0 24 AR A
FED, Rt — DR R A S IR 8 s FVE P ),
AT TS 25 B B S B AL B AT R G
LN AR 20 MEEY), WFE 2 DB RE RS
W AA2), 1 ZEEE RS 3), 6 MEEIRMN S
Y (4~9), 30 = BT AEY) 10~12), 4 47 7 kL
s 251 &M (13~16), 2 N WIS L &9 (17 Al
18) Al 2 A 6§ B2 24k &1 (19 A1 20), 1k &4 45 /) WL K
1. Htb &2 A&, a4 6.9.18 120
HE RN ERVEY 3 A3 3, LAY 5.7.17 Al
19 A H XN REBEHED T EER . UA=FE
FL IR e 41 ifd MDA-MB-231 F1 BT-549 S {4 35 41 ffg £k,
SR FH MTT V25068 38 504k G W AT P i gg 3 Pk, &5 2R

OMe

Figure 1 Structures of compounds 1-20

KDL, AW 10 A0 10 AT DL 22 0 ) 4 4 i e G, O
IC,, /54 0.98~4.85 pmol-L™"»

FERE5IL
1 ZHEE

A1 ik B ek, 5% T W . HR-ESI-
MS B B IR 4> F B T m/z 419.169 6 [M+H]" (it 5
5 N C,,H,,0,", 419.170 0), #E R~k & 5 F XA
C,,H, 0., R E N 10, UV il (MeOH) & 7R £
242 (log & = 2.15) £ 340 (log & = 2.33) nm &b 45 # KW
W, T A 099, $en b & 1 8 BRI R A&
Y. '"HNMR i (£ 1), 6, 6.88 (1H, d,J = 16.0 Hz) I
8,7.27 (1H, d, J = 16.0 Hz) N /REI o F1 HRFIET -+
5. A, HNMRIEHIEA: 7N HEER 55
[0, 3.99 (3H, s), 3.91 (3H, s), 3.91 (3H, s), 3.91 (3H, s),
3.91 (3H, s), 3.80 (3H, s), 3.80 (3H, s)], 1 41l ABX # &
RY R T15%5 [0, 7.10 (1H, dd, J = 8.2, 2.2 Hz), 7.07
(1H, d, J=2.2 Hz), 6.85 (1H, d, J = 8.2 Hz)], 1B &%
A% 'H-'H COSY i (K 2) FrilE 5L [H-5 (5, 6.85) 5
H-6 (d,, 7.10) #2%]. "C NMR %% H 22 MifE 5, &
NG S (0, 193.7)~ 14 1 sp” AL BRAS 5 (I,

4 Ry=H R,=OMe Ry=OH R,=H Rs=OMe
5 R;=H R,=OMe R;=OMe R,=H Rs=OMe
6 Ry=OMe R,=H Ry=OH R,=H Rs=OMe

7 R;=OMe R,=OH R;=OMe R,=H Rs=OMe
8 Ry=H R,=OH Ry=OH R,=H Rs=OMe

9 R;=OMe R,=OH R;=OMe R,=H Rs=OH
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151.6, 149.4, 148.8, 146.3, 146.2, 146.2, 143.2, 143.2,
127.6, 126.8, 124.3, 123.6, 111.1, 110.0) 1 7 /> H 4 3
WAE 5 (0. 62.2, 62.2, 61.6, 61.4, 61.4, 56.1, 56.1), i
i 5 SR o, i3 B RUE A A 1 D A R
KA. HMBC i (B 2) w1, @it H-2 (5, 7.07) Al
H-6 (6, 7.10) 23 %1 5 C-1 (. 127.6).C-4 (6. 151.6).C-p
(0. 146.3) #15%, H-5 (6, 6.85) 15 C-4 (6. 151.6) #HK, LA
J 3-OMe (6, 3.91) 55 C-3 (9. 149.4) #155H1 4-OMe (4,
3.91) 5 C-4 (5. 151.6) tHK, $&7/~ ABX#E & R4 /EB
W, I T HUREIE BIN A E . HMBC i, Jd it
2'-OMe (9, 3.80) 1 6'-OMe (9, 3.80) 15 C-2' (J,. 146.2)
1 C-6' (6. 146.2) H17%, 3'-OMe (J,, 3.91) Fl 5'-OMe (4,
3.91) 5 C-3' (0, 143.2) f1C-5" (. 143.2) 1%, 4-OMe
(6, 3.99) 5 C-4" (5, 148.8) #H K, AT i 2 A M HUAR I AL
#H . @it HMBC i, H-a (6, 6.88) 4 5l 5 C-1 (4.
127.6).C-1" (6. 124.3) Bk (. 193.7) #HK, H-B (6,
7.27) 43 55 C-2 (8. 110.0).C-6 (5, 123.6)~ B Ik (I,
193.7) M6, AW EN AL & Bk, (b &
Y1 4588 3,4,2',3",4',5',6"-heptamethoxychalcone. %
SRR, B R — R WARE M H &, fr 4N
tenuistone Lo

WEW 2 Rk o lE ik, 5% T HEE. HR-ESI-
MS B i 5 R 4> F B F 0§ m/z 449.179 1 [M+H]" (i
HAH N C,H,L0,", 449.180 6), IRtk & W4 F Rk
C,,H,,0,, NMLFIE A 10, UV Itit (MeOH) H & 7R fix
KU UCAE 250 (log & = 2.74) F1348 (log & = 3.10) nm 4k .

XTECAL A 2 5406 1 5 B RO AZ REHE IR, Ak
M2tk a1 22— P>HEARERES (6, 3.88, 5. 56.4),
HAL &2 (1 H-2 (5, 6.76 1H, s) fTH-6 (J, 6.76 1H, s)
VIR HE, C-5 4 AR MR 3 42.5, 3em Z AR
BT C-5. b, HMBC i (K 2) 1, 6, 3.88 5 C-5
(0. 153.6) FHOG, Ht —PAE ST Bl HEM . Kk, e 1k
G2 4508 3,4,5,2',3",4',5',6"-octamethoxychalcone »
SRR, G2 ARIGE L&, 4R

tenuistone K.

— H-"H cosy

7 “HMBC

Figure 2 Key HMBC (~—) and 'H-'H COSY (=) correlations

of compounds 1 and 2

2 IBETEMRAR

KH MTT v, LA =931 3L 95 41 il MDA-MB-
231 F1 BT-549 F i 40 o bk, b &4 2.5~11.13~
17 AT PO R E R . 45 R, AL A 10 AT 11
A DA 2 ) R e HE 5 , VRS SRR 2 R .
3 i

AHIE TN 2 B B A B v oy B E B T 204
&Y, e &1 M2 Ntk &, th &4 6.9,

Table 1 'H (600 MHz in CDCI,) and C (150 MHz in CDCI,) NMR data of compounds 1 and 2
No. ! 2
d, J, Jy S
1 127.6 130.1
2 7.07 (1H, d, J=2.2 Hz) 110.0 6.76 (1H, s) 105.8
3 149.4 153.6
3-OMe 3.91 3H, s) 56.1 3.88 3H, s) 56.4
4 151.6 140.6
4-OMe 3.91 3H, 5) 56.1 3.88 (3H, s) 61.2
5 6.85 (1H, d, J = 8.2 Hz) 111.1 153.6
5-OMe 3.88 (3H, s) 56.4
6 7.10 (1H, dd, J=8.2,2.2 Hz) 123.6 6.76 (1H, s) 105.8
Iy 124.3 124.2
2! 146.2 146.3
2-OMe 3.80 3H, s) 62.2 3.81 3H, s) 62.2
3 143.2 143.2
3'-OMe 3.91 3H, s) 61.4 3.91 3H, s) 61.5
4’ 148.8 148.9
4'-OMe 3.99 (3H, s) 61.6 3.99 (3H, s) 61.6
5 143.2 143.2
5-OMe 3.91 3H, s) 61.4 3.91 3H, s) 61.5
6 146.2 146.3
6'-OMe 3.80 3H, s) 62.2 3.81 3H, s) 62.2
a 6.88 (1H, d, J=16.0 Hz) 126.8 6.90 (1H, d, J=15.9 Hz) 128.1
B 7.27 (1H, d, J = 16.0 Hz) 146.3 7.25 (1H, d, J = 15.9 Hz) 146.0
C=0 193.7 193.5
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Table2 Anti-proliferative effects of compounds 2, 5-11, and 13-17

IC, /umol-L"!
Compound MDA-MB_231 BT-549
2 > 100 93.65
5 > 100 >100
6 >100 > 100
7 32.55 34.15
8 >100 > 100
9 >100 27.64
10 4.19 4.85
11 1.91 0.98
13 59.73 75.72
14 >100 > 100
15 >100 > 100
16 >100 82.12
17 > 100 > 100

18 7120 Jy 1 X N3 R BHE P vh 4y B 45 3, (b &40
5.7 17 M9 N E XN BE B b o AR E . Ht
i e i P AR R B, A6 S 0 10 R 11 w) DL S 3 A
MDA-MB-231 A1 BT-549 4fl ff1 3% 5, 3 1C, 15 7 0.98~
4.85 umol' L. ABFFLHE— £ E | = B M 14k
PR, R T A 0 B b TR 4 1 G )V A S,
NIZAED I — PR T WA

LIS E S

BUCHI Rotavapor R-100 Jig# 7% & AX (3fi- BUCHI
A 7]); BCE224-1CCN Ji 7 2 — 3 Hr RV (38 2 Ak}
AN ES (B ) B R & ]; Bruker AV-400 1 Bruker AV-
600 12 1 3R I 34X (1% [F Bruker 24 &)); ThermoFisher
w0 R RS A (36 [ FEBR E R BHE A AD); Agilent
1260 A1 UNIMICRO-EasySep®-3050 5 2 1] 4% 714 25 20
AR S (36 H 2 380 B A FA B R T HR
H R 2 7]); Agilent 1260 F1 ThermoFisher 43 #T %4 & 24
TOAR A (55 [ 22 540 B4 A 7] A58 (5 FEER G /R
BHE AT GF,, 2 GRS RERAR (I & 3 i 8 AR
ARA R 2w, #ZHr 45 (100~200 A1200~300 H,
FH ¥ TH R A F]); Sephadex LH-20 #: 2 #T 4
it kL (H A Tosoh Bioscience 2 7); ODS #: JZ #7 1H
#l (Spherical C18 Monomeric, 120A, 50 um, hi % K
SILICYCLE A #); 4 #7 %4 HPLC {43 4§ (Global Chro-
matography C18, 4.6 mm x 250 mm, 10 pm, _E @7
Hr A A PR 2 &) 1 Cosmosil 5C18-MS-1I (4.6 mm x
250 mm, 5 pm, H AN Nacalai Tesque A #&)); -l % HPLC
%1 (Global Chromatography C18, 10 mm x 250 mm,
10 pm, BT HTH AR A PR 2 7)) F1 Cosmosil 5C18-
MS-II (10 mm x 250 mm, 5 pm, H A Nacalai Tesque 2
F); Bt AL SR R s 4l (22 35 2B A ) 54
Mraf (AR RBHE A A BR A F).

= IR R T 2022 4 6 A RET HE =
M, ERINEAR K F 2% Bk KA L5 N5
BB B M7 J& M Y) == B B MOE (Miliusa tenuistipitata
W. T. Wang), H ¥ ¥5 4 (No. 20220925) 1517 T i& Il 3%
RREFERUIRARE.

1 =SS

T4 = 7 B M3G (Miliusa tenuistipitata) F
29 kg, B 5 4 95% LB IR EL 4 IR, & FF IOt
PR RN, 19925 0.8 kg BB 1.5 f5ERL (1.2 kg)
PERE, R A Tk . SRS AR OB 15 L
AL, 3R15 & e HU 150.0 go & e 2K L
Ytk — 0 SR Bl oy B, DL k- 28R e R
Ve (100:0~0:100), K15 7 M5 (A1~AT).

A2 (56.0 g) &k A B3 (fh - 2R 4B,
100:0~0:100) 428, 23895 10 145> A2C1~A2C10.
A2C4 3 4 el & AR (4 -7K, 60:40) Alifr 15 3|
AP 11 (¢, = 18 min; 66.9 mg); A2C5 (6.0 g) i/ 4&
ODS (FE-7K, 60:40~100:0) 73 B F 2 2 i) 4 7 4
(O IE-K, 46:54) gifh, B 2LE S (¢, = 43 min;
1.0 mg). A2C7 (20.0 g) #4534 ODS (H l#-7K, 60:
40~100:0) 43 &5, 3715 12 7414 A2C7TD1~A2C7D12,
A2CTD3 &1l % AH (LM -7K, 45:55) 4tk 45 2k
EW1 (¢, = 21 min; 8.1 mg) & 3 (¢, = 16 min; 1.0 mg);
A2CT7D6 421l & W AH (2 -7K, 60:40) 4k 15 21k
E W13 (1, = 58 min; 3.0 mg); A2C7D7 4 - ] 2% T HH
(& JE-7K, 65:35) 4litb 13 21k & ¥ 14 (¢, = 47 min;
5.4 mg); A2C7D8 & -1l & WiAH (L ME-7K, 74:26) 2tk
BB A5 (1, = 51 min; 9.0 mg); A2C7D9 £ 2|
HWHM (ZFE-K, 75:25) ditb B R E 16 (1, =
42 min; 17.2 mg); A2C7D10 £ ] % WA (2 I5-7K,
85:15) 2lifb 13 R LE5 419 (¢, = 93 min; 4.3 mg) 120
(t, = 100 min; 11.5 mg). A2C8 #7444 Sephadex LH-20
FE (FREE) 43 85 )5 3t — 5 & i % A (2 -K, 25:
75) 4lith, BB A Y18 (1, = 56 min; 2.0 mg).

A5 (70.0 g) #4534 ODS (FEE-/K, 60:40~100:0)
S, A 134414 (ASB1~ASBI13). ASB2 (56.0 g)
2 0DS (FFEE-/K, 40:60~100:0) BEMAL, 755 8 N4
7% (ASB2C1~A5B2C8), A5B2C6 #f — 4 il i ik 12 %
Bk (R - EE, 1000 1) 4itb 15 B A 10
(25.0 g); A5B2C3 £ Sephadex LH-20 4% (FH %) 4 &
2 K M (2 -7K, 28:72) 4k, BRI S 17
(t, = 18 min; 5.3 mg); A5B2C4 %4 Sephadex LH-20 ¥
() 7 B 5 45l & WAH (Rl -7K, 54:46) 46
th, B2 A9 (1, = 23 min; 1.0 mg); ASB2CT7 &
Sephadex LH-20 A1 (HV ) 2 il % M AH (FHEE-IK, 62!
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38) 4lifk, B E W12 (1, = 47 min; 1.9 mg).7 (t, =
27 min; 4.0 mg) 18 (£, = 33 min; 8.7 mg). A5B4 (10.6 g)
22 ODS (FFE-7K, 40:60~100:0) 4> &, 75 5 43 4L
7% (A5B4C1~A5B4C43), A5B4C14 4 Sephadex LH-
20 KF () 8 WU (257K, 50:50) 44k, 1321
L& 2 (¢, = 21 min; 4.4 mg); ASB4C16 4 Sephadex
LH-20 # (FEE) 5 & FH % WAH (2 E-7K, 30:70) 46
1k, 5 21L AW 6 (1, = 76 min; 1.3 mg); ASB4C24 # i
AR, A (ZE-IK, 50:50) 4tk 15 2
A4 (1, = 27 min; 2.5 mg).

2 HEMEE

&1 3 G K HR-ESI-MS m/z 419.169 6
[M+H]" (it 5 15 4 C,,H,,0,", 419.170 0), 5 T XA
C,H, 0, UV (MeOH) Z__ (log ¢): 242 (2.15), 330
(2.33) nm. 'H NMR (CDCL,, 600 MHz) #1"°C NMR
(CDCl,, 150 MHz) (4% .55 1.

&2 R AR HR-ESI-MS m/z 449.179 1
[M+H]" (i 515 A C,;H,,0,", 449.180 6), 4> T A
C,H,,0,. UV (MeOH) /. (log &): 250 (2.74), 348
(3.10) nm. 'H NMR (CDClL,, 600 MHz) #1"°C NMR
(CDCl,, 150 MHz) %4 L& 1.

&3 RO K, HR-EST-MS m/z 287.091 2
[M+H]" (i H 5~ C,H,.0,", 287.091 4), > T XN
C,H,,0,. 'H NMR (CDCl,, 400 MHz) d, 12.02 (1H,
br s, 5-OH), 7.34 (2H, d, J = 8.5 Hz, H-2', H-6"), 6.89
(2H, d, J = 8.5 Hz, H-3', H-5"), 6.07 (1H, d, J = 2.3 Hz,
H-8), 6.04 (1H, d, J = 2.3 Hz, H-6), 5.36 (1H, dd, J =
13.0, 3.0 Hz, H-2), 3.81 (3H, s, 7-OMe), 3.09 (1H, dd,
J=17.1, 13.0 Hz, H-3), 2.79 (1H, dd, J = 17.0, 3.0 Hz,
H-3); °C NMR (CDCl,, 400 MHz) d. 79.1 (C-2), 43.4
(C-3), 196.2 (C-4), 164.3 (C-5), 95.3 (C-6), 168.1 (C-7),
94.4 (C-8), 163.0 (C-9), 103.3 (C-10), 130.8 (C-1"),
128.1 (C-2'), 115.8 (C-3"), 156.3 (C-4"), 115.8 (C-5"),
128.1 (C-6"), 55.8 (7-OMe). VA L% i K45 15 Skl ik
TEHE B A — 8, MUS B &Y 3 IR

&4 R ALE 7R HR-ESI-MS m/z 345.096 4
[M+H]" (it 5 15 4 C,H,,0,", 345.096 9), 4 T X\ A
C,H,0,. 'H NMR (CDCl,, 600 MHz) d, 12.63 (1H,
br s, 5-OH), 7.72 (1H, dd, J = 8.6, 2.0 Hz, H-6'), 7.69
(1H, d, J = 2.0 Hz, H-2'), 6.97 (1H, d, J = 8.6 Hz, H-5"),
6.45 (1H, d,J=2.2 Hz, H-8), 6.35 (1H, d, J=2.2 Hz, H-6),
5.73 (1H, s, 4-OH), 3.99 (3H, s, 3'-OMe), 3.87 (3H, s, 3-
OMe), 3.87 (3H, s, 7-OMe); *C NMR (CDCL,, 150 MHz)
J. 155.8 (C-2), 139.3 (C-3), 179.0 (C-4), 162.1 (C-5),
98.0 (C-6), 165.6 (C-7), 92.3 (C-8), 156.9 (C-9), 106.2

(C-10), 123.8 (C-1"), 110.5 (C-2"), 145.6 (C-3"), 148.9
(C-4"), 114.5 (C-5"), 121.7 (C-6"), 60.3 (3-OMe), 56.0 (7-
OMe), 56.2 (3'-OMe). PL_E U i 4 5 ek R i %
PEHEAR I, WA 4 N F AR

&S HREME R, HR-ESI-MS m/z 359.112 1
[M+H]" (it 514~ C,H,0,, 359.112 5), % TR A
C,H,0,. 'H NMR (CDCl,, 600 MHz) J, 12.64 (1H,
br s, 5-OH), 7.74 (1H, dd, J = 8.6, 2.0 Hz, H-6'), 7.69
(1H, d, J = 2.0 Hz, H-2'), 7.00 (1H, d, J = 8.6 Hz, H-5"),
6.45 (1H, d, J = 2.2 Hz, H-8), 6.37 (1H, d, J = 2.2 Hz,
H-6), 3.98 (3H, s, 4-OMe), 3.97 (3H, s, 3’-OMe), 3.88
(3H, s, 7-OMe), 3.87 (3H, s, 3-OMe); "C NMR (CDCl,,
150 MHz) 6. 156.0 (C-2), 139.1 (C-3), 178.9 (C-4),
162.2 (C-5), 98.0 (C-6), 165.6 (C-7), 92.4 (C-8), 156.9
(C-9), 106.2 (C-10), 123.1 (C-1"), 111.4 (C-2"), 148.9 (C-
3"), 151.5 (C-4"), 111.0 (C-5"), 122.3 (C-6'), 60.4 (3-
OMe), 56.0 (7-OMe), 56.2 (3'-OMe), 56.2 (4-OMe). A
e T R 5 SRR G R B AR — B MO S
W 5 R R AL B R

&6 %5 (lE f4; HR-ESI-MS m/z 345.096 4
[M+H]" (it 5 15 4 CH,,0,", 345.096 9), 4+ T X A
C,H,0,. 'HNMR (CDCl,, 600 MHz) d, 12.60 (1H,
br s, 5-OH), 8.04 (1H, d, J=8.4 Hz, H-2'), 8.04 (1H, d,
J = 8.4 Hz, H-6"), 6.98 (1H, d, J = 8.4 Hz, H-5'), 6.98
(1H, d, J = 8.4 Hz, H-3"), 6.51 (1H, s, H-8), 5.70 (1H, s,
4'-OH), 3.96 (3H, s, 7-OMe), 3.93 (3H, s, 6-OMe), 3.86
(3H, s, 3-OMe); “"C NMR (CDCl,, 150 MHz) J. 156.1
(C-2), 138.9 (C-3), 179.1 (C-4), 152.5 (C-5), 132.4 (C-
6), 158.2 (C-7), 90.5 (C-8), 152.9 (C-9), 106.7 (C-10),
123.1 (C-1"), 130.6 (C-2'), 115.8 (C-3'), 158.9 (C-4"),
115.8 (C-5"), 130.6 (C-6"), 61.1 (3-OMe), 60.3 (6-OMe),
56.5 (7-OMe). LA ik i Hi4is 55 Skl 1 £l 2k A
—3, MEEHEY 6 TR,

tEWT R ALE R HR-ESI-MS m/z 375.106 9
[M+H]" (it & {4~ C,,H,,0,", 375.107 4), 4> F XN
C,,H,O,. 'H NMR (CDCl,, 600 MHz) J, 12.61 (1H,
br s, 5-OH), 7.74 (1H, dd, J = 8.5, 2.2 Hz, H-6"), 7.70
(1H, d, J = 2.2 Hz, H-2'), 6.99 (1H, d, J = 8.5 Hz, H-5),
6.52 (1H, s, H-8), 5.75 (1H, s, 5'-OH), 4.01 (3H, s, 6-
OMe), 3.98 (3H, s, 3-OMe), 3.94 (3H, s, 7-OMe), 3.89
(3H, s, 4-OMe); “C NMR (CDCl,, 150 MHz) §,. 152.9
(C-2), 139.1 (C-3), 179.1 (C-4), 152.5 (C-5), 132.4 (C-
6), 158.9 (C-7), 90.5 (C-8), 155.8 (C-9), 106.7 (C-10),
123.7 (C-1"), 110.5 (C-2"), 145.7 (C-3"), 148.9 (C-4"),
114.5 (C-5"), 121.7 (C-6"), 60.3 (3-OMe), 61.0 (6-OMe),



MBS 75w B A 2 1 AT - 651 -

56.5 (7-OMe), 56.2 (4-OMe). LA b ik i H 45 5 e Rl
RIEHAR A B, e EaMT AL TEER.

&8 ¥ H M E K, HR-ESI-MS m/z 331.081 0
[M+H]" (i & {4~ C.H,,0,", 331.081 2), 4> 7N
C,,H,,0,. 'HNMR (MeOD, 600 MHz) 6, 7.64 (1H, d,
J =2.0 Hz, H-2"), 7.55 (1H, dd, J = 8.4; 2.0 Hz, H-6"),
6.90 (1H, d, J = 8.4 Hz, H-3"), 6.59 (1H, d, J = 2.1 Hz,
H-8), 6.33 (1H, d, J= 2.1 Hz, H-6), 3.88 (3H, s, 3-OMe),
3.79 (3H, s, 7-OMe); "C NMR (MeOD, 150 MHz) J..
158.3 (C-2), 139.7 (C-3), 180.1 (C-4), 162.8 (C-5), 98.9
(C-6), 167.3 (C-7), 93.1 (C-8), 158.4 (C-9), 106.7 (C-
10), 122.8 (C-1"), 116.5 (C-2'), 146.5 (C-3'), 150.2 (C-
4", 116.4 (C-5"), 122.4 (C-6"), 60.5 (3-OMe), 56.5 (7-
OMe). LA b ik i 44 5 Skl i i Hodfs 5 A — 5, i)
YAV 8 R 3,7- 5,3 4 - = R IE T .

&9 Ik Gl {£; HR-ESI-MS m/z 361.091 3
[M+H]" (it & {5 N C,H,,0,", 361.091 8), 7 T X N
C,H, 0. 'HNMR (MeOD, 600 MHz) d, 7.61~7.59
(2H, m, H-2', H-6"), 7.02 (1H, d, J = 8.5 Hz, H-5"), 6.69
(1H, s, H-8), 3.96 (3H, s, 6-OMe), 3.93 (3H, s, 7-OMe),
3.78 (3H, s, 4-OMe); *C NMR (MeOD, 150 MHz) J..
151.7 (C-2), 139.8 (C-3), 180.2 (C-4), 151.1 (C-5), 131.1
(C-6), 157.8 (C-7), 91.6 (C-8), 155.9 (C-9), 107.2 (C-
10), 124.3 (C-1"), 116.2 (C-2"), 146.7 (C-3'), 147.6 (C-
4", 112.3 (C-5"), 122.1 (C-6"), 60.6 (6-OMe), 57.0 (7-
OMe), 56.4 (4-OMe). DL I % BdE 5 S iRk i %
PEIEAR— 3, M B E Y 9 LR .

E10 T EMIRY; [a]y +4.60° (c 0.016 2,
CH,OH); HR-ESI-MS m/z 305.174 6 [M+H]" (it & {&
N C,H,,0,7,305.174 7), 4+ T X N CH,,0,- 'HNMR
(600 MHz, CDCL,) 6.91~6.89 (1H, dd, J = 10.2, 3.8 Hz,
H-4), 5.97 (1H, d, J = 10.2 Hz, H-3), 5.57 (1H, d, J =
10.1 Hz, H-1"), 5.14 (1H, d, J= 10.1 Hz, H-2'), 4.98 (1H,
m, H-6"), 4.56 (1H, m, H-5), 3.17 (1H, d, J= 17.3 Hz, H-
7), 2.79 (1H, br s, 5-OH), 2.30 (1H, d, J = 17.3 Hz, H-7),
2.32 (1H, m, H-6), 2.20 (1H, dd, J = 14.0; 5.1 Hz, H-6),
2.02 (2H, m, H-4"), 2.02 (2H, m, H-5"), 1.70 (3H, s, H-
9"), 1.66 (3H, s, H-8'), 1.57 (3H, s, H-10"); °*C NMR
(150 MHz, CDCL,) d,. 52.5 (C-1), 175.4 (C-2), 129.0 (C-
3), 149.0 (C-4), 63.4 (C-5), 39.6 (C-6), 38.2 (C-7), 196.5
(C-8), 82.4 (C-1"), 118.5 (C-2"), 145.6 (C-3'), 39.8 (C-
4"), 26.2 (C-5"), 123.4 (C-6"), 132.3 (C-7"), 25.8 (C-8"),
17.0 (C-9"), 17.8 (C-10"), LA - o ik K45 15 SO Rk &
Bm S A—2, MEE A 104 (+) -miliusol.

&1 LEHRY; [a]f -1.97° (c 0.009 6,

CH,OH); HR-ESI-MS m/z 341.172 3 [M+Na]" (it % {&
~C,,H,NaO,’, 341.172 3), /¥ N C,,H, 0, 'HNMR
(600 MHz, CDCl,) 7.24 (1H, m, H-4), 6.07 (1H, d, J =
9.6 Hz, H-3), 5.03 (1H, m, H-6'), 5.03 (1H, m, H-2"),
4.74 (1H, t, J = 5.4 Hz, H-5), 438 (1H, d, J = 9.5 Hz, H-
1), 3.63 (3H, s, 8-OMe), 2.77 (1H, d, J = 17.3 Hz, H-7),
2.74 (1H, d, J = 11.6 Hz, H-6), 2.22 (1H, d, /= 17.3 Hz,
H-7), 2.09 (2H, m, H-5"), 2.06 (2H, m, H-4"), 2.04 (1H,
m, H-6), 1.66 (3H, s, H-8"), 1.61 (3H, s, H-10"), 1.59 (3H,
s, H-9'); "C NMR (150 MHz, CDCl,) 6. 58.6 (C-1),
200.9 (C-2), 129.5 (C-3), 150.5 (C-4), 72.7 (C-5), 42.6
(C-6), 34.6 (C-7), 172.0 (C-8), 75.8 (C-1"), 120.2 (C-2"),
142.1 (C-3"), 40.0 (C-4"), 26.2 (C-5"), 123.7 (C-6"), 132.1
(C-7"), 25.7 (C-8'), 17.8 (C-9"), 16.7 (C-10"), 51.7 (8-
OMe). LA b ik il £ 45 15 SC k! 4 i i 5 A — 3, i
%2 A Y11 4 miliusane XIX.

&2 TEMRY; (ol +7.60° (¢ 0.000 1,
CH,OH); HR-ESI-MS m/z 337.200 9 [M+H]" (it & &
N C,,H,,0,", 337.201 0), 7 F X~ C,,H,;0,. 'HNMR
(600 MHz, CDCL,) 6.90 (1H, d, J = 10.2 Hz, H-4), 6.04
(1H, d, J = 10.2 Hz, H-3), 5.05 (1H, m, H-6'), 5.02 (1H,
m, H-2"), 4.79 (1H, s, H-5), 4.35 (1H, d, J= 6.0 Hz, H-1"),
3.78 (3H, s, 8-OMe), 2.40 (1H, m, H-6), 2.36 (2H, m, H-
7), 2.30 (1H, m, H-7), 2.06 (2H, m, H-5"), 2.00 (2H, m,
H-4"), 1.95 (1H, m, H-6), 1.68 (3H, s, H-8"), 1.62 (3H, s,
H-10"), 1.60 (3H, s, H-9"); "C NMR (150 MHz, CDCl,)
de 53.6 (C-1), 199.7 (C-2), 129.4 (C-3), 151.1 (C-4),
64.9 (C-5), 38.0 (C-6), 30.5 (C-7), 173.5 (C-8), 73.8 (C-
1", 118.5 (C-2"), 139.4 (C-3"), 40.1 (C-4"), 26.6 (C-5"),
124.2 (C-6), 131.7 (C-7"), 25.9 (C-8'), 17.9 (C-9"), 16.4
(C-10"), 52.7 (8-OMe). LA I i i K4 5 SC k" 14 38 %5
PEFEAR— B, WO 2 L&) 12 24 miliusane XVIIL.

& W13 % 3 Al IR ¥ HR-ESI-MS m/z
357.241 8 [M+H]" (7F 5 {E A C,H,,0,", 357.242 4), /¢
T 30N C,,H,,0,. 'H NMR (CDCI,, 400 MHz) 6, 6.03
(1H, dt, J = 10.8, 7.4 Hz, H-16), 5.81 (1H, m, H-19),
5.49 (1H, m, H-15), 5.02 (2H, m, H-20), 4.59 (1H, m, H-
22), 3.86 (1H, dd, J = 12.3, 3.0 Hz, H-23), 3.65 (1H, dd,
J=12.3, 3.0 Hz, H-23), 2.70 (1H, m, H-2), 2.44 (2H, m,
H-17), 2.32 (1H, m, H-21), 2.17 (2H, m, H-18), 2.00 (1H,
m, H-21), 1.83 (1H, m, H-3), 1.54 (2H, m, H-9), 1.45
(1H, m, H-3), 1.30 (10H, m, H-4-8); "C NMR (CDCl,,
100 MHz) §,. 179.8 (C-1), 39.7 (C-2), 31.4 (C-3), 29.4~
27.3 (C-4-8), 28.3 (C-9), 19.7 (C-10), 85.2 (C-11), 65.3
(C-12), 72.1 (C-13), 77.4 (C-14), 108.8 (C-15), 146.8 (C-
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16), 30.0 (C-17), 33.0 (C-18), 137.8 (C-19), 115.3 (C-
20), 29.7 (C-21), 78.6 (C-22), 64.8 (C-23). LA Lyt %
I 5 SCERCPO R E B R A — 8, S A 13
miliusolide.

&) 14 R B A IR W ; HR-ESI-MS m/z
359.257 4 [M+H]" (it {8~ C,;H,,0,", 359.258 1), 4
T 30N C,,H,,0,. 'H NMR (CDCI,, 600 MHz) 6,, 6.03
(1H, dt, J=10.8, 7.5Hz, H-12), 5.46 (1H, d, J= 10.8 Hz,
H-15), 4.59 (1H, m, H-22), 3.86 (1H, dd, /= 12.4, 3.8 Hz,
H-23), 3.65 (1H, dd, J = 12.4, 3.8 Hz, H-23), 2.69 (1H,
m, H-2), 2.32 (2H, t, J = 6.9 Hz, H-10), 2.32 (2H, m, H-
17), 2.27 (1H, m, H-21), 2.01 (1H, m, H-21), 1.83 (1H,
m, H-3), 1.54 (2H, m, H-9), 1.47 (1H, m, H-3), 1.38
(2H, m, H-18), 1.35 (2H, m, H-19), 1.29~1.40 (10H, m,
H-4-8), 0.91 (3H, t,J = 7.0 Hz, H-20); "C NMR (CDCl,,
150 MHz) d. 179.8 (C-1), 39.7 (C-2), 31.4 (C-3), 29.4~
27.3 (C-4-8), 28.4 (C-9), 19.7 (C-10), 84.9 (C-11), 65.3
(C-12), 72.3 (C-13), 78.2 (C-14), 108.2 (C-15), 148.0 (C-
16), 30.5 (C-17), 31.1 (C-18), 22.4 (C-19), 14.1 (C-20),
29.7 (C-21), 78.6 (C-22), 64.8 (C-23). DL ik it¥iil 5
SCHRPOHR TE B s B AR — B S e & 14 4 19,20-
dihydromiliusolide.

& W15 w0 R 9, HR-ESI-MS m/z
409.271 5 [M+Na]" (#5485 N C,;H,NaO;", 409.271 3),
73 F N C,H, O, 'H NMR (CDCL,, 600 MHz) d,, 6.03
(1H, dt, J=10.8, 7.5 Hz, H-18), 5.46 (1H, d, /= 10.8 Hz,
H-17), 4.60 (1H, m, H-24), 3.86 (1H, dd, /= 12.4, 3.1 Hz,
H-25), 3.65 (1H, dd, J = 12.4, 3.1 Hz, H-25), 2.69 (1H,
m, H-2), 2.32 (2H, t, J = 7.3 Hz, H-12), 2.32 (2H, m, H-
19), 2.28 (1H, m, H-23), 2.00 (1H, m, H-23), 1.83 (1H,
m, H-3), 1.54 (2H, m, H-11), 1.46 (1H, m, H-3), 1.38
(2H, m, H-20), 1.33 (2H, m, H-21), 1.27~1.38 (14H, m,
H-4-10), 0.91 (3H, t,J= 7.1 Hz, H-22); "C NMR (CDCl,,
150 MHz) 6. 179.8 (C-1), 39.7 (C-2), 31.4 (C-3), 29.7~
27.4 (C-4-10), 28.4 (C-11), 19.8 (C-12), 85.0 (C-13),
65.3 (C-14), 72.3 (C-15), 78.2 (C-16), 108.2 (C-17),
148.0 (C-18), 30.6 (C-19), 31.1 (C-20), 22.4 (C-21),
14.1 (C-22), 29.4 (C-23), 78.6 (C-24), 64.8 (C-25). Lk
U VR R 5 SR R R S AR — B, W e
)15 Ny debilisone C.

& W16 ¥ 3 il IR 4, HR-ESI-MS m/z
391.320 3 [M+H]" (i+ 51468 C,H,,0,7, 391.320 7), 77
T~ C,H,,0,. 'HNMR (CDCl,, 400 MHz) §, 5.80
(1H, ddt, J = 16.9, 10.1, 6.7 Hz, H-21), 4.98 (1H, dd, J =
17.3, 2.0 Hz, H-22), 4.92 (1H, d, J = 9.9 Hz, H-22), 4.58

(1H, m, H-24), 3.86 (1H, dd, J = 12.4, 3.0 Hz, H-25),
3.64 (1H, dd, J = 12.4, 4.6 Hz, H-25), 2.69 (1H, m, H-2),
2.29 (1H, m, H-23), 2.13 (2H, t, J = 6.7 Hz, H-12), 2.13
(2H, t, J = 6.7 Hz, H-15), 2.03 (2H, m, H-20), 1.99 (1H,
m, H-23), 1.82 (1H, m, H-3),1.46~1.26 (14H, m, H-5-
11), 1.46~1.26 (8H, m, H-16-19), 1.45 (1H, m, H-3),
1.37 (2H, m, H-4); "C NMR (CDCl,, 100 MHz) J. 180.0
(C-1), 39.7 (C-2), 31.4 (C-3), 29.6~28.8 (C-4-11), 18.8
(C-12), 80.4 (C-13), 80.3 (C-14), 18.8 (C-15), 29.6~28.8
(C-16-19), 33.9 (C-20), 139.2 (C-21), 114.3 (C-22), 29.7
(C-23), 78.7 (C-24), 64.7 (C-25). DL _E I i Hi ik 5 ¢
R R T A AR — B, W% 1k & ) 16 D gonio-
thalamusin.

WEM1T FREEIRY; [a]h -21.0° (¢ 0.009 3,
CH,OH), HR-ESI-MS m/z 342.133 1 [M+H]" (it 5185 N
C,,H,)NO,', 342.133 6), 7> ¥~ C ,H ,NO,. 'H NMR
(MeOD, 600 MHz) 6, 6.98 (1H, m, H-11), 6.94 (1H, m,
H-12), 6.84 (1H, m, H-4), 6.64 (1H, m, H-1), 4.84 (1H,
m, H-6), 4.73 (1H, m, H-13a), 3.85 (3H, s, 3-OMe), 3.83
(3H, s, 9-OMe), 3.15 (1H, m, H-13), 2.91 (1H, m, H-6),
2.80 (1H, m, H-5), 2.72 (1H, m, H-5), 2.72 (1H, m, H-13);
“C NMR (MeOD, 150 MHz) J. 115.9 (C-1), 128.8 (C-
1b), 146.6 (C-2), 148.3 (C-3), 110.7 (C-4), 128.0 (C-4a),
30.0 (C-5), 39.8 (C-6), 165.0 (C-8), 123.1 (C-8a), 149.4
(C-9), 151.4 (C-10), 120.8 (C-11), 124.0 (C-12), 132.0
(C-12a), 39.7 (C-13), 56.6 (C-13a), 56.6 (3-OMe), 62.0
(9-OMe). DA b il H0 4 5 SR> 14 18 Hi s 56 AR — 2,
% E b A 17 9 2,10-dihydroxy-3, 9-dimethoxy-8-
oxo-protoberberine

EWI18  FEEOBOIRYD; HR-ESI-MS m/z 328.117 6
[M+H]" (it 518 M C H,NO,", 328.117 9), /> T X\ A
C,;H,NO,. 'H NMR (CDCl,, 400 MHz) 6, 12.75 (1H,
s, 9-OH), 6.99 (1H, d, J = 8.0 Hz, H-11), 6.80 (1H, s,
H-1), 6.67 (1H, s, H-4), 6.61 (1H, dd, J = 8.0, 1.2 Hz, H-
12), 5.58 (s, 2H, 10-OH, 2-OH), 4.83 (1H, m, H-6), 4.83
(1H, m, H-13a), 3.91 (3H, s, 3-OMe), 3.16 (1H, dd, J =
15.6, 3.9 Hz, H-13), 2.99 (1H, m, H-14), 2.94 (1H, m, H-
5), 2.85 (1H, m, H-13), 2.79 (1H, m, H-5); “C NMR
(CDCl,, 100 MHz) 6. 111.3 (C-1), 128.4 (C-1b), 145.8
(C-2), 144.8 (C-3), 111.7 (C-4), 126.2 (C-4a), 29.1 (C-
5), 38.6 (C-6), 168.7 (C-8), 110.8 (C-8a), 148.6 (C-9),
144.0 (C-10), 118.3 (C-11), 117.0 (C-12), 128.1 (C-12a),
36.8 (C-13), 55.6 (C-13a), 56.2 (3-OMe). LA _E 3 i %
i 5 SCHRPY R TE R A — 3, e 18

consanguine Bo
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A9 TEHRY); HR-ESI-MS m/z 427.356 8
[M+H]" (calculated for C,,H,,0,": 427.357 1), 7+ TN
C,,H,0,. 'H NMR (CDCl,, 400 MHz) 6, 5.81 (1H, s,
H-4), 5.14 (1H, dd, J = 15.2, 8.5 Hz, H-22), 5.03 (1H, dd,
J=15.2, 8.5 Hz, H-23), 4.34 (1H, m, H-6), 2.52 (1H, m,
H-2), 2.41 (1H, m, H-2), 2.07 (1H, m, H-20), 2.06 (1H,
m, H-1), 2.05 (1H, m, H-12), 2.02 (1H, m, H-7), 1.98
(1H, m, H-8), 1.89 (1H, m, H-28), 1.75 (2H, m, H-1, H-
16), 1.65 (1H, m, H-15), 1.55 (2H, m, H-25, H-24), 1.53
(2H, m, H-11), 1.44 (1H, m, H-28), 1.38 (3H, s, H-19),
1.31 (1H, m, H-16), 1.25 (1H, m, H-7), 1.21 (1H, m, H-
12), 1.19 (1H, m, H-17), 1.18 (1H, m, H-15), 1.06 (1H,
m, H-14), 1.02 3H, d, J = 6.6 Hz, H-21), 0.93 (1H, m,
H-9), 0.85 (3H, d, J = 6.1 Hz, H-26), 0.81 (3H, d, J =
7.2 Hz, H-29), 0.80 (3H, d, J = 5.9 Hz, H-27), 0.76 (3H,
s, H-18); "C NMR (CDCl,, 100 MHz) 6. 37.2 (C-1),
34.4 (C-2), 200.6 (C-3), 126.5 (C-4), 168.6 (C-5), 73.4
(C-6), 38.7 (C-7), 29.9 (C-8), 53.8 (C-9), 38.1 (C-10),
21.1 (C-11), 39.6 (C-12), 42.5 (C-13), 56.1 (C-14), 24.4
(C-15), 29.0 (C-16), 56.1 (C-17), 12.3 (C-18), 19.6 (C-
19), 40.6 (C-20), 21.3 (C-21), 138.3 (C-22), 129.6 (C-
23), 51.4 (C-24), 32.0 (C-25), 21.2 (C-26), 19.1 (C-27),
25.5 (C-28), 12.4 (C-29). DL 9% ¥¥E 5 SCR>> 4
BRI A, WSG9 N 6- R T K4,
22- )75 -3

& 20  TEOHRY); HR-ESI-MS m/z 429.372 6
[M+H]" (%1 N C,H,0,", 429.372 7), 4 + X A
C,,H,;0,- 'H NMR (CDCl,, 400 MHz) 6, 5.80 (1H, s,
H-4), 4.34 (1H, s, H-6), 2.51 (1H, m, H-2), 2.40 (1H, m,
H-2), 2.07 (1H, m, H-12), 2.05 (1H, m, H-1), 2.02 (1H,
m, H-7), 1.97 (1H, m, H-8), 1.88 (1H, m, H-16), 1.73 (1H,
m, H-1), 1.68 (1H, m, H-25), 1.63 (1H, m, H-15), 1.52
(2H, m, H-11), 1.39 (1H, m, H-20), 1.37 (3H, s, H-19),
1.34 (1H, m, H-22), 1.32 (1H, m, H-16), 1.27 (2H, m, H-
28), 1.26 (1H, m, H-7), 1.18 (2H, m, H-23), 1.17 (2H, m,
H-15, H-12), 1.03 (3H, m, H-22, H-17, H-14), 0.95 (1H,
m, H-24), 0.92 (1H, m, H-9), 0.92 (3H, d, J = 6.6 Hz, H-
21), 0.85 (3H, d, J = 7.7 Hz, H-29), 0.83 (3H, d, J =
7.2 Hz, H-27), 0.81 (3H, d, J = 6.8 Hz, H-26), 0.74 (3H,
s, H-18); "C NMR (CDCl,, 100 MHz) 6. 37.2 (C-1),
34.4 (C-2), 200.7 (C-3), 126.4 (C-4), 168.8 (C-5), 73.4
(C-6), 38.7 (C-7), 29.9 (C-8), 53.8 (C-9), 38.1 (C-10),
21.1 (C-11), 39.7 (C-12), 42.6 (C-13), 56.0 (C-14), 24.3
(C-15), 28.3 (C-16), 56.2 (C-17), 12.1 (C-18), 19.6 (C-
19), 36.3 (C-20), 18.9 (C-21), 34.0 (C-22), 26.2 (C-23),

46.0 (C-24), 29.3 (C-25), 20.0 (C-26), 19.2 (C-27), 23.2
(C-28), 12.1 (C-29). LA itk 1l £ 45 5 SR ™o 3 £ 4
FAR 3, M EA S 20 6- 52 3 T S -4- 43T
3 IMBEEM KL

MR Ak A W 43 i F - H L TE AR (DMSO) ¥4 fif,
Fic 1) Ji% 1.0x10° mmol-L™ & & 1) it 4% 25 90, 20 5l FH &
10% fif 2 1fiL i Y] DMEM Al RPMI-1640 £ 77 UK i %
IR R R 8 MR EERRFE (100.50.25.12.5.6.25.
3.125.1.562 5.0.781 25 pmol-L™") ¥ £5 I 25 . BUXF
BRI 0 N FL R 48 i bk MDA-MB-231 £l BT-549,
¥ 41 B 4% 5 000 A~/FL 1 2 5 4 Bl T 96 FLAR B AL
100 pL 40 A 29, 1 & 24 h )5, 2 30N 100 pL A [
W FE RN 25004 F 24 b, SR )5 R LI 5 mg-mL™" 1)
MTT ¥ 20 uL, TN B 7246 H % & 3~4 ho Ff R M
9y a2 s, AL 150 L DMSO, 1£ 96 5L
WRAR % 28 EARE IR % 5~ 10 min /2 45 1 45 5 5K 78 0 18
fif, FH TR SO 7 WO BE AR, W8 3 KR 490 nm. 43
W TS S M A RAE TS R = (SRR AL- B L) / O
MRFL-7 F19L) x100%.  BEAHOHE T 47 W 5E 3 ¥k, HBUH
FHIMH .

{E&E TTmk: X EE A —EH, M5t a /B S
P27 1Ry () 73 B A S S5 K AT AR s B £ S M K T
AR 5 R g 57 AR R SC OGS B B 3 1 R 2 g s AR T — E
Bh; S0 3 5 S0 SO A B AR SRR UG E R E MR
RN TTLI HBEARBL T 548 T TAE AR ST o B

FIRE RS JTAF & P WA AR 2 R
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