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[ Abstract ] Objective; Melodinus ( Apocynaceae) plants have been used in folks in China for a long
time. Alkaloids from Melodinus genus have showed significant antitumor, antibacterial and antifertility activities.
This study focuses on the chemical constituents of alkaloids from M. khasianus. Method: The compounds were
isolated and purified by silica gel column chromatography, reversed-phase C,; column chromatography and
preparative liquid chromatography. The compounds were screened out for prostate cancer cells (PC-3), lung
cancer cells (A549), gastric cancer cells (HGC-27) and human leukemia cells ( HL-60) by MTT method.
Result: Their chemical structures were established by their physicochemical properties and spectral data. Twelve

compounds were isolated and characterized from the chloroform fraction of ethanol extract in M. khasianus. Their
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structures were identified as ( + ) epi-16a-hydro-14, 15vincamine (1), 168, 21B-epoxy-vincadine (2),
melodinines G (3), melodinines P (4), melodinines N (5), 168-hydroxy-19S-vindolinine (6), 168-hydroxy-
19R-vindolinine (7), 15a-hydroxy-14, 15-dihydrovindolinine (8), melodinines T (9), 19-epimeloscandonine

(10) , meloscandonine (11) and scandine (12). Conclusion: Compounds 1-10 were isolated from M. khasianus

for the first time. The cytotoxicity of these compounds was evaluated by MTT method in vitro. Compounds 4 and §

displayed an inhibitory effect on the proliferation of prostate cancer cells ( PC-3), lung cancer cells ( A549),
gastric cancer cells (HGC-27) and human leukemia cells (HL-60).

[ Key words |

S ATHREE LU A W O BE R K BB A, 7E 4 K
A 53 Fl, F2 B4 AR AE Y ARH W AT B R VR N b
XL,FRE” 1L A, =/ )P0 B RIS X
EEw L R R R MR,
T 1] R )0 68 Iy s A& A, IR 7 /AN LI A /D
IR TEACA R IR 2L N LI IR R B AT
XA O MG 252 A S B2 S 1 i A
Wy o FE ARG P A3, Horh Tabersonine %14 9 i B
ARSI TR X 2 R A0 LA S A 40
BEPE, JC XN F I 48 i ( HL-60 ) |, Jili i 48 Jd
(A549) , i % 20 g ( SMMC-7721 ), FL g % 40 i
(MCF-7) F1ZE iz 9 240 1 (SW480 ) 55 4 it Y 40 1 4
g m B, ®AR W K A, LTk
1600 ~2 900 m (%) 111 by 5 i AR 8 Mo rh , 32 200 A
TIRE = AL R R RS S
H BB B [ P A X %A Ak 2l 4 B 2 BRI
PRI 5T B AN TR, PR M AR SO T R e A £ 435 S A
FE T | i RORAR ] A5 (085 55 5 vk X SR LR v 2
Yokl o3 19 73 85 M aliA i 7 R Gy e gE AR 3 T
12 WA B Y, o0 2 € R (+) epi-16a-
hydro-14, 15vincamine (1) , 168, 218-epoxy-vincadine
(2 ), melodinines G (3 ), melodinines P (4),
melodinines N (5) , 168-hydroxy-19S-vindolinine (6 ) ,
168-hydroxy-19R-vindolinine (7 ) , 15a-hydroxy-14, 15
dihydro-vindolinine (8 ) , 24 15| 4 A= ¥ B ; melodinines T
(9), 19-epimeloscandonine (10 ), [ ¥ Hf ¥k JJ JE
(1) BER L R 6 (12) Sy s bk A ) s, P AL &
1 ~10 Jy 5 R\ 5 7R Ll RS v o3 B A5 3], O SR JH 0
WE(MTT) Ho a3 X5 45 2 09 46 & W0 i A7 7 AR S 450 i
JEIEPETR 1L, K AL G 4,5 X5 Z Fh b Jgs 4 i bk 2
ARG B A R S A AR o S R SR S TR
YR T WE Y AR
1

Waters €2695-2998 #U /55 2 W AH 431 R 4t [ i &
DG AR SIS #% (PDA) |, S Waters A #] ] 5
Welch C, 4387 8 f6,3E 4 (4. 6 mm x 250 mm,5 pum) ;

Melodinus ; Melodinus khasianus; alkaloids; cytotoxicity

Shim-pack PREP-ODS 2 ] £ % {4, 3% £ (20 mm x
250 mm, 15 pm); {435 6K (F B EFEAL T );
LiChroprep S #f £ i ( 7 [¥ #X 52 2\ & ) ; Hei-VAPG3
AU T e 28 R AN (5 R38R 2w ) 5 INOVA-600 #Y 4%
Th R I 7% A (35 [E Varian 22 5] ) ; 1100 Series 6320
ion-trap B [ %Y ( 35 [E Agilent /A F] ) ;BP221S A 1/
13K (A 38 2 A R A RS A ) 5 F R
CNE 3 4l (Fig i Oceanpak 24 &) 5 S 56 HI K A
T P I K

FALEBREA M ST, 2 IR PEZSR®
ZEARHAR Y 8 R I AT BB ) 5 AR 1L Melodinus
khasianus W25, FE G bR A RAFE T 10 2R b B2 2 K2
2 E B AL B E
2 RBEHE

BRI 22 TR K 20 kg (i 50 H) , H
90% £, P M HEE 3 W (4% 2,2,1.5 h),
AR BOR R 45 15 B SR E . BB K TR
2L 1% () HCL W pH 1~ 2, FH A 3 ik 26 J 3
o KA 10% By K pH 9 ~ 10, =5 H BE A
4 WE AR IR B AR e 221 g B B W R
A M R PR IS R AT (100 ~200 H ) £
Ty, = S W - B (1002 1,80 :1,60:1,
40:1,20:1,10:1,4:1,1: 1) BEEBEM , ] TLC {4y,
G IR H] 23 NI (Fr. 1 ~Fr.23) , Fr. 9 28 80)K
Ay B A B & (1)34.2 mg, (2)2.7 mg,
(3)19.1 mg, (5)251.2 mg, (9) 6.8 mg, (12)
1 460 mg, Fr. 14 28 [z AH &E B AE (3%, B -k Ok
JUE | 25 e 280 WA A5 53 B A B AL A W (4) 8.8 mg,
(10)45. 1 mg, (11)36. 1 mg. Fr. 19 2 J5 Af Bk I £
ok I EE-K(2:8,4:6,6:4,8:2,10:0) 8 )F 1%
JB AR E) 9 AFRAL (AT ~ A9) o HF A3 ] i ROBUAH
L EE TG (6)105.8 mg, (7)16. 1 mg,

(8) 2.6 mg,
3 SEHEE
a1 ESI-MS m/z353.2 [M+H]";'H-

NMR(CDCI,,600 MHz)§: 3.05(1H,d,J =7.2 Hz,
- 53 .
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H-5a),2.74(1H,d,J=7.2 Hz,H-5b) ,2.46 (1H,d,
J=15.6,H-6a),2.88(1H,dd,J =15.6,1.8 Hz, H-
6b),6.41(1H,d,J=3.1 Hz,H9),7.13(1H,d,J =
8.4 Hz,H-10) ,6.40(1H,d,J =2.4 Hz,H-12),5. 80
(1H,d,J =10.2 Hz,H-14) ,5.92(1H,dd,J =10.2,
4.2 Hz,H-15),3.21 (1H,d,J = 16.2 Hz, H-17a),
3.46(1H,dd,J=16.2,4.8 Hz,H-17b) ,0. 89 (3H,s,
H-18),3.35(1H,dd,J =12.6,6.0 Hz, H21),3.79
(6H,s,H-22 ,H-23),1.95(3H,s,COCH,) ; "C-NMR
(CDCl,,150 MHz)§: 129.4(C-2),50.9(C-3),43.9
(C-6),130.0(C-7),126.3(C-8),105.3(C-9),96.7
(C-10),166.8(C-11),91.5(C-12),160.1(C-13),
121.9(C-14) ,144.2(C-15),50.1(C-17) ,17.3 (C-
18),27.4(C-19),46.4 (C-20),66.8 (C-21),51.1
(C-22),54.3(C-23),168.6(C-24),209.4(C=0),
15%] ESI-MS,'H-NMR #1"C-NMR %4 5 C#k [ 6]
B B A B O E B Y R (+) epi-16a-hydro-
14 ,15vincamine,

iA&W 2 ESI-MS m/z325.2 [M+H]";'H-
NMR (CDCl,,600 MHz)§: 2.67(2H,m,H-3),2.93
(2H,m,H-5),3.32(1H, m,H-6a),2.95(1H,m, H-
6b),7.30(1H,d,J=7.8 Hz,H9) ,6.99(1H,t,] =
7.8 Hz,H-10),7.01(1H,t,J =7.8 Hz,H-11) ,7.45
(1H,d,J=7.8 Hz,H-12),5.56 (1H,s,H-14) ,5. 58
(1H,s,H-15),2.65(1H,d,J =12 Hz,H-17a) ,2. 60
(1H,d,J =12 Hz,H-17b),0.85(3H,t,J =7.6 Hz,
H-18),1.54(1H,m,H-19a) ,1.45(1H, m,H-19b) ,
4.29(1H,s,H=21),3.76(1H,s,COOCH,) ; "C-NMR
(CDCl,,150 MHz)§: 137.1(C-2),53.2(C-3),52.9
(C-5),24.8(C-6),110.2(C-7),128.5(C-8),119.0
(€9),119.6(C-10),121.9(C-11) ,111.9(C-12),
138.6(C-13),125.9(C-14) ,130.6(C-15) ,86.5( C-
16),51.3(C-17),9.8(C-18),29.4(C-19) ,51.1(C-
20), 98.2 ( C-21), 173.3 ( COOCH, ), 53.1
(COOCH, ), 4 %| ESI-MS,'H-NMR #1 "C-NMR %%
P 5 SCER 7 el B AR — 3, S s ek G Yol 168,
21B-epoxy-vincadine

k&Y 3 ESI-MS m/z295.1 [M +H]";'H-
NMR (CDCL, ,600 MHz)§: 3.40(1H,m,H-3a) ,3. 10
(1H,d,J =13.8 Hz, H-3b),4.06 (1H, m, H-5a) ,
3.87(1H,m,H-5b) ,3.12(1H,m,H-6a) ,3.06 (1H,
m,H-6b),7.45(1H,d,J =7.2 Hz,H-9) ,7. 18 (1H,
t,J]=7.2 Hz,H-10) ,7.15(1H,t,J/ =7.2 Hz,H-11) ,
7.26(1H,d,J =7.2 Hz, H-12),2.57 (1H, m, H-
14a),1.78 (1H, br d,J = 10.8 Hz, H-14b), 1.79

.54 -

(1H,br d,J =10.2 Hz, H-15a),1.66 (1H,d, J =
10.2 Hz, H-15b),7.10 (1H,d,J =7.8 Hz, H-16) ,
5.03(1H,d,J =7.8 Hz, H-17),1.01 (1H,t, ] =
7.8 Hz,H-18),2.44 (1H, q,J = 7.8 Hz, H-19a) ,
1.67(1H,q,J =7.8 Hz, H-19b) ,4.78 (1H, s, H-
21) ., 74%] ESI-MS, 'H-NMR %4 55 3Cilik [ 8 ] 4% 38 4t
AR, T E S YA melodinines G

k&Y 4 ESI-MS m/z355.2 [M +H]";'H-
NMR ( CDCL,, 600 MHz)§:9.11 (1H,s, H-1),3.15
(1H,d,J =10.2 Hz,H-3a) ,3.44(1H,ddd,J =10. 2,
4.8,1.5 Hz,H-3b),2.70 (1H, m,H-5a) ,3.00 (1 H,
t,/=7.8 Hz,H-5b) ,1.77(1H,dd,J =11.4,3.6 Hz,
H-6a),2.99(1H,m,overlap,H-6b) ,6. 73(1H,d,J =
2.4 Hz,H-9),6.65(1H,dd,J =7.8 Hz,2.4 Hz, H-
11),6.89(1H,d,J=7.8 Hz,H-12),5.74(1H,ddd,
J=9.6,4.8,1.5 Hz, H-14),5.71 (1H, d, J =
9.6 Hz,H-15),2.41 (1H,d, J =15.0 Hz, H-17a),
2.55(1H,d,J =15.0 Hz,H-17b) ,0.62 (1H,t, ] =
7.8 Hz,H-18),0.88 (1H, m, H-19a) ,0.96 (1H, m,
H-19b) ,2.66(1H,s,H-21),3.61(3H,s,COOCH,) ;
“C-NMR (CDCl,,150 MHz)§: 167.5(C-2) ,51.6(C-
3),51.9(C-5),45.1(C-6),56.5(C-7),141.7(C-
8),111.5(C9),153.1(C-10),114.6(C-11),11.3
(C-12),137.4(C-13) ,125.4(C-14),133.9(C-15),
92.1(C-16),29.8(C-17),7.1(C-18) ,27.1(C-19) ,
43.6(C-20),71.3(C-21),168.4 ( COOCH,),50.3
(COOCH, ), 75 %| ESI-MS,'H-NMR F1 "C-NMR %%
WH X[ MEREA -, WEELEGD N
melodinines P,

A& 5 ESI-MS m/z367.2 [M+H]";'H-
NMR ( CDCl,,600 MHz)§:3.03 (1H,s, H-3a) ,3.45
(1H,d,J =13.2 Hz,H-3b),2.63 (1H, m, H-5a) ,
3.03(1H,overlap,H-5b) ,1. 63 (1H,dd,J =10.8,3.6
Hz,H-6a),1.93 (1H,m,H-6b),7.10(1H,s, H9) ,
6.41(1H,s,H-12),5.79(1H,dd,J =9.0,4.2 Hz, H-
14),5.71(1H,d,J =9.0 Hz,H-15),2.56 (1H, d,
J=31.8 Hz,H-17a),2.66 (1H,d, J =31.8 Hz, H-
17b),0.64(3H,t,J =7.2 Hz,H-18),0.78 (1H, m,
H-19a) ,0.96 (1H, m, H-19b) ,2.56 (1H,s, H-21) ,
2.08(1H,s,H-22),1.95(3H,s, COCH,) ; "C-NMR
(CDCI,,150 MHz)5: 168.9(C-2),50.5(C-3),50.9
(C-5),44.5(C-6),55.5(C-7),124.8(C-9),120.7
(C-10),158.0(C-11),97.6(C-12),143.3(C-13),
124.8(C-14) ,133.1(C-15),92.0(C-16) ,28.3 (C-
17),7.4(C-18) ,26.8(C-19) ,41.3(C-20),70. 1(C-
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21),30.5(C-22),169.0(C =0), 74%| ESI-MS,"H-
NMR F1"C-NMR %4 5 SClik [ 9] 2 38 3 A — 55, ik
%24k & ¥ melodinines N

&% 6 ESI-MS m/z353.2 [M+H]";'H-
NMR ( CDCl,,600 MHz)8 4. 10(1H,dd,J =4.8,18.0
Hz,H-3a),3.42 (1H,d,J = 17.4 Hz, H-3b),3.77
(1H,m,H-5a),3.23(1H,dd,J =10.2,17.4 Hz, H-
5b),2.13 (1H,dd, J =15.6,6.6 Hz, H-6a), 1.94
(1H,m,H-6b),7.29(1H,d,J =7.2 Hz,H-9) ,6. 85
(1H,d,J=7.8 Hz,H-10),7.05(1H,t,J =7. 8 Hz,
H-11) ,6.72(1H,d,J=7.2 Hz,H-12) ,5.82(1H,m,
H-14),6.24 (1H,dd, J =3.0 Hz,9.6 Hz, H-15),
2.93(1H,d,J =15.0 Hz,H-17a) ,1.62(1H,d, J =
15.0 Hz, H-17b) ,0.60 (1H,d,J =7.2 Hz, H-18) ,
2.93(1H,q,J=7.2 Hz,H-19) ,2. 71 (1H,s,H-21),
3.76(3H,s, OCH,) ; "C-NMR ( CDCI,, 150 MHz) &
48.9(C-3),56.9(C-5),41.2(C-6),57.9(C-7),
136.5(C-8),123.1(C-9),121.4(C-10),128.2(C-
11),111.0 (C-12),148.6 ( C-13),127.7 (C-14) ,
131.1(C-15),84.2(C-16),36.2(C-17),9.8 ( C-
18),51.1(C-19),43.3(C20),72.5(C-21),172.8
(COOCH, ), 75 3| ESI-MS,'H-NMR #1 "C-NMR %k
P 5 SCHR [ 10 [ B B A — 3, s e &k 168-
hydroxy-19S-vindolinine,

a7 ESI-MS m/z353.2 [M +H]";'H-
NMR( CDCl,, 600 MHz) &: 4.06 (1H,dd, J =4.8,
18.0 Hz,H-3a),3.50 (1H,d,J =17.4 Hz, H-3b) ,
3.38(1H,m,H-5a) ,3.22(1H,m,H-5b) ,2.01 (1H,
dd,J=15.6,6.6 Hz, H-6a),1.87 (1H, m, H-6b) ,
7.19(1H,d,J =7.2 Hz, H9) ,6.85(1H,d, J =
7.8 Hz,H-10),7.06(1H,t,J =7.2,7.8 Hz,H-11),
6.72(1H,d,J=7.2 Hz,H-12) ,5.83(1H,m,H-14) ,
6.23(1H,dd,J=4.2,9.6 Hz,H-15) ,2. 78 (1H,dd,
J=6.6,12 Hz,H-17a) ,1.98 (1H,d,J =12.0 Hz,H-
17b) ,1.12(1H,d,J =6.6 Hz,H-18) ,2.22(1H,q,
J=5.4 Hz,H-19) ,2.15(1H,s,H-21),3.60(3H,s,
OCH;) . 3% ESI-MS, "H-NMR %4 5 SC#k [ 10 ] 4
A — B, M E A A W) 16B-hydroxy-19R-
vindolinine .

a8 ESI-MS m/z355.2 [M+H] ;' H-
NMR ( CDCl,,600 MHz)§: 3.20(1H,m,H-3a),3.59
(1H,m,H-3b),3.10(1H,m ,H-5a) ,3.50 (1H,m, H-
5b),2.26(1H,dd,J =7.2 Hz,14.4 Hz,H-6a) ,1. 64
(1H,d,J =14.4 Hz,H-6b) ,7.64(1H,d,J=7.2 Hz,
H9),7.14(1H,t,J =7.8 Hz,H-10),6.80 (1H,t,

J=7.8 Hz,H-11),6.70 (1H,d,J =7.8 Hz,H-12),
1.57(1H, m, H-14a),2.16 (1H, m, H-14b) , 3. 94
(1H,t,J/=9.0 Hz,H-15),3.30(1H,dd, J =24.0,
12.0 Hz,H-16),1.86(1H,m,H-17a) ,2. 70 (1H,m,
H-17b),1.04(1H,d,J =6.6 Hz,H-18),2.06 (1H,
q,J=7.2 Hz,H-19) ,3.80(1H,s,H-21) , 5% ESI-
MS,"H-NMR $d 5 SCik [ 11 ] 238 54 — 80, %
FEAA Y N 15a-hydroxy-14,15-dihydro-vindolinine,

a9 ESI-MS m/z367.2 [M+H]";'H-
NMR ( CDCl,,600 MHz)§&: 7.90 (1H,s, H-1),3.28
(IH,m,H-3),3.10(1H,dd, J =13.0,5.5 Hz, H-
5a),3.17(1H, m,H-5b) ,1.99(1H, m,H-6a),2.53
(1H,m,H-6b),7.41(1H,d,J=7.8 Hz,H-9),7.08
(1H,t,J =7.8 Hz,H-10),7. 18 (1H,t,J =7. 8 Hz,
H-11),6.81 (1H,d,J =7.8 Hz, H-12),5.94 (1H,
dd,J =10.2,3.6 Hz, H-14),5.98 (1H, d, J =
10.2 Hz,H-15),2.50 (1H,d,J =13.8 Hz,H-17a) ,
3.37(1H,d,J =13.8 Hz, H-17b) ,2.24 (1H, s, H-
18),4.20(1H,s,H-21),3.56(3H,s,00CCH,) ; “C-
NMR ( CDCl,,150 MHz)§: 166.1(C-2) ,46.3(C-3),
52.3(C-5),35.9(C-6),58.6(C-7),128.5(C-8),
125.9(C9),123.8(C-10) ,127.4(C-11),114.9(C-
12),134.1 (C-13),127.1 (C-14),126.9 (C-15),
62.1(C-16),41.1(C-17),25.6(C-18),205.6 ( C-
19),55.1(C-20),73.9(C-21),169.5 ( COOCH, ) ,
53.0(00CCH,) , 78%] ESI-MS,'H-NMR #1"”C-NMR
B S CBR[9 I MEBEEA -, MEEXEYH
melodinines T,

A4 10 ESI-MS m/z321.2 [M+H] " ;'H-
NMR ( CDCl,,600 MHz)§&: 7.93 (1H,s, H-1),3.80
(1H,d,J = 18.6 Hz,H-3a),3.36(1H,dd,J =18.6,
3.0 Hz, H-3b),3.28 (1H,dd, J =9.0, 1.2 Hz, H-
5a),3.09 (1H,dd,J =9.0,7.8 Hz, H-5b),7.18
(1H,d,J=7.5 Hz,H-9),7.0(1H,d,J =7.5 Hz,H-
10),7.17(1H,d,J =7.5 Hz,H-11) ,5.90(1H, m, H-
14),5.92(1H,m,H-15) ,0.90(1H,d,J =7.2 Hz, H-
18),3.56(1H,s,H-21) ; "C-NMR ( CDCl,,150 MHz)
5: 168.6(C-2),47.1(C-3),54.8(C-5),39.3(C-
6),56.7(C-7),130.2(C-8),124.0(C-9),123.8(C-
10),128.2 (C-11),116.5 (C-12),136.6 ( C-13),
125.8(C-14) ,127.8(C-15),67.7(C-16) ,38.5(C-
17),8.6(C-18),52.9(C-19) ,45.6(C-20) ,61.6(C-
21),209.6(C =0), 153%| ESI-MS,'H-NMR #1 "C-
NMR %45 5 SCHk [ 10 ] gl A — 3, s e G
A 19-epimeloscandonine,
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&M 11 ESI-MS m/z321.2 [M+H] " ;'H- AR, 37 C 5% CO, IRFE N IF 4 d, EEE3E

NMR ( CDCl,,600 MHz)§: 3.80(1H,d,J =1.8 Hz,
H-3a),3.39(1H,dd,J =1.8,4.8 Hz, H3b),3.27
(1H,m,H-5a),3.13 (1H, m, H-5b),2.39 ~ 1.76
(5H,m,H-6,H-7,H-19) ,7.22(1H,d,J =7. 8 Hz, H-
9),6.99(1H,t,J =7.7 Hz,H-10) ,7. 14 (1H,t, ] =
7.7 Hz, H-11),6.84 (1H,d, J = 7.8 Hz, H-12),
5.90 ~5.98 (2H,m, H-14 ,H-15) ,1.13(1H,d, J =
7.2 Hz,H-18),3.36(1H,s,H-21) ; "C-NMR( CDCI, ,
150 MHz)6: 168.9(C-2),47.2(C-3),54.8(C-5),
38.0(C-6),54.9(C-7),130.5(C-8),124.0(C-9),
123.9(C-10),128.0 (C-11),116.2 (C-12),136.3
(C-13),124.1(C-14),127.4(C-15) ,67.8(C-16) ,
35.9(C-17),11.1(C-18),51.0(C-19),44.5 ( C-
20),69.8(C-21),210.1(C =0), 74%| ESI-MS,"'H-
NMR F1°C-NMR 40 5 SCilik [ 12 ] 4 18 B A — 50, 5%
% E S Y~ meloscandonine

ib&H 12 ESI-MS m/z351.2 [M+H] " ;'H-
NMR ( CDCl,,600 MHz)§8: 3. 68 (1H,m,H-3a) ,3. 32
(1H,dd,J =18.6,9.0 Hz, H3b),3.65(1H, m, H-
5a),3.59(1H, m,H-5a),3.90 (1H, m, H-6a) ,3. 80
(1H,m,H-6b),7.81 (1H,d,J =4.8 Hz,H9),7.21
(1H,d,J=7.2 Hz) ,7.26(1H,d,J =7.8 Hz,H-11) ,
6.88(1H,d,J=7.8 Hz,H-12),5.75(1H,m,H-14) ,
5.93(1H,d,J = 10.2 Hz,H-15),3.12(1H,d,J =
13.8 Hz,H-17a) ,2.63(1H,d,J =13.8 Hz,H-17h) ,
5.77(1H,m,H-18a),5.02 (1H,dd, J =17.4,10.8
Hz,H-18b),5.65(1H,dd,J =17.4,10.8 Hz,H-19) ,
2.88(1H,s, H21); "C-NMR ( CDCl,, 150 MHz) 5.
167.1(C-2),45.2(C-3),53.2(C-5),35.2(C-6),
59.2(C-7),128.0(C-8),129.0(C-9),124.5(C-
10),132.6 (C-11),115.8 (C-12),134.5 (C-13),
122.3(C-14) ,131.1(C-15),62.3(C-16) ,44.1 (C-
17),115.4(C-18),140.3(C-19) ,45.8(C-20),78.9
(C21),169.0(C =0),52.8(0CH,), 74 %] ESI-
MS, " 'H-NMR F1°C-NMR 4 5 Scik [ 12 ] i 38 Je A
— 3, M G Y Scandine,
4 HBPEEE

KR MTT L 835 % 245 2 846 & 9 i 47 o i
Ted T 1 7 0, 4 o) 2B A S Y i R At L 10% 4 )1
M35 ) RPMI 1640 1% 33 L0 H1 % 1 x 10°4~/mL 1y
o MW, HE A T 96 LR, g — > fL 100 pL, #
37 C,5% CO, WA M HEFE 24 h J5 I A [6) ik B2 ()
BESL 100 oL, BE G2 0.1,1,10 mg- L' 3k 3 S &
WRE BB EL VR E 3 AT AL, X BRAH o s i A A

- 56 -

W, AL MTT %3 (0.4 g-L™" RPMI 1640 fit
i) 100 nL,37 CHFHE 4 h KBk LWEW, HFLmA
DMSO 150 wlL, % f# Fomazan ki, 2% E IR )G,
FH 550 AYEEARALAE RN 4 540 nm, 2% 405 nm |
e & &, SR kG W 4 X T8 AR 40
(PC-3) , JifiJia 20 i ( AS49) , B s 40 s (HGC-27 ) F A
F1 1ML 240 L ( HL-60 ) F) > 5030 il v B2 (1C, ) 43 51 Ay
10.12x107°,12.13 x 107°,11. 87 x 10 °,12.73 x
10 mol-L ™" ;4b& ¥ 5 19 IC,, 40 9k 12.26 x 10 ¢,
12.87 x107°,14.13 x 107°,13.22 x 10 °*mol-L ™",
SERFVE W 4,5 XTI 40 i B A —  my 30l
M
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