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Study on the chemical constituents and anticancer effects
of Macrosolen cochinchinensis (Lour. ) Van Tiegh.

PAN Li-wei, LUO Ze-ping* , WEI Zheng, WANG Yan-ping, PAN Cai-yan, WANG Ai-juan

Hechi University , Yizhou 546300 , China

Abstract: To study the chemical constituents and antitumor activities in the stems and leaves of Macrosolen cochinchinensis
(Lour. ) Van Tiegh. Silica gel, macroporous resin, polyamide, MCI Gel, ODS, Sephadex LH-20 column chromatography and
preparative high performance liquid chromatography were used to separate and purify ethanol extract from M. cochinchinensis ,
and modern spectroscopic techniques were used to identify 14 compounds,namely B-amyrin acetate (1) ,8-amyrin (2) ,lupe-
ol (3),cycloeucalenol (4) ,campesterol (5) ,B-sitosterol (6) ,quercetin (7) , quercitrin (8) , gallic acid (9) ,rutin (10),
ellagic acid (11) ,brevifolin (12) ,ellagic acid-4'-0-B-D-xylopyranoside-3,3’-dimethylether(13) and ellagic acid-4'-0-8-D-
xylopyranoside-3,3’-dimethylether(14). All 14 compounds were isolated from M. cochinchinensis for the first time. Taking
A549 lung cancer cells as the research object,the inhibitory effect of compounds 1-14 on A549 lung cancer cells was deter-
mined by CCK-8 cell proliferation test kit. The effects of compound 14 on cell cycle distribution and apoptosis level change of
A549 lung cancer cells were analyzed by flow cytometry. It was found that all compounds except compounds 1,2 and 4 had
different inhibitory effects on A549 cells (1C5, =9.3-42.2 pg/mL) ,and compound 14 had the strongest effect, and its cell
cycle was blocked in G1 phase,and the apoptosis rate increased significantly. Compound 3 and compounds 5-14 may be the
main antitumor active components of M. cochinchinensis. Compound 14 can inhibit the proliferation of A549 lung cancer cells,
and its mechanism may be to induce apoptosis by blocking cell cycle.
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85 4F. Macrosolen cochinchinensis ( Lour. ) Van
Tiegh. |2 434t T3 [ 74 7 b DX, 05 B4R M AL G 5%
A2, BATRMNIT ' BRI, s A B, 22 2%, 45
I, Z BAF DR IR B TR IR R IE N
WS RN A 2 R R 7 LT
AT GBI At kB B %, WE
A TARTE R AL AR R S A R T R
H A ERAFE, A A E 25 IR, PR F
ST B v R A AL /K BB IR TG M 2 2, Ak
WAL 22 P R Y A€ YT E AR S 0 ASA9 4 i A7 40 o
K R TG T8 A6 1Y Ak A a3 R bR 1R
WEFEAFEL D e 3] A 3 hy e R ) 3 6 10 16 2 i o
RATME e, 255 R WL N A SCRR B . itk —
AT B AL Y 25 R W) o BE At , A SCX ) 08 77 o
B AL RIS U AT T RGBS . e R Bg 3k
A5 BAAAAL 5 ) R 470 e 98 T PR SR AT W0 2B VR, LAk
— 25 B A 0 T e 9 200 e 1 L ) 2 o
filt S FCRT BE ML , Sy B B 4 1) TR B2 R R
IR SR UMM D Re k& 5 i I A d i — e i e 2
2 R FEA A AR AR 0 B B AR (i H A
e s
1 w57 =*

1.1 #F#

METTLER-ME104E /3 #7 K (Fi+ MET-
TLER /A #] ) ; MS Finnigan Trace DSQ PU# #T it &
{Y ;NMR %i+ Bruker Drx-500 MHz; B BrukerAV-
400 MHz;1260 3 &5 & WOAH (354 (356 L2 HE R 2
) ;1260-6130 ¥ J51 Bk €8 3% 1) ( 36 [ L HE 8
A)) s RE-52C Jig# 25 Ko e ( B 2R AEARANAR T ) 5
SHB- A 7K 205 238 5 RN A IR T 52 A FR 2
A]). BD C6 plus i 24 1 {X (35 [F BD 2 H]);
xMark i 45 {1 ( 38 [ {f1 4k BIO-RAD A #]) ; For-
ma3111 CO, fH IR 5% 3248 ( 22 [E Thermo) ; CKX53 {3
BB (A BRI ) s BSC-1600TTA2 A= 127 4>
FECTRINZEZR) o AB-8 R LI BB i (R T O 27 4
JET™) s RP-Cg K2 AR A (i %2 K Silicyele 23] )
Sephadex LH-20 ( & [E] Pharmacia 2\ &) ) ; MCI( =32
b5 MCI GEL CHP20P 52 2 4 Y SR Big 4208},
Fif% 75 ~150 pum, FL4%2:0.03 pm) ; (o3 B ( £ [E
K)o HA Y Ry o B2t b [ 2 45 1 4 A 4k
FARABRA AP, BHAEA AR 25 R4 ) VE
W, 29Tt~ B B B8 o S 48 T O SR A AR R A
A B ALY Macrosolen cochinchinensis ( Lour. ) Van

Tiegh. 250t A Sl 40 fi bk AS49 (It~ Befb 7 5
W) TR e 20 i % AR A ) 5 CCK-8 20 Jif 34 78 A6 U
& (DUEAE YR (B ) AR W) ; DMEM K
FREEMIR A 13 (36 E Gibeo 22 w]) 5 4 i J&] 40 A
R & F1 Annexin V-FITC/PI XU 40 i 8 TR % &
(R U TAEWFFE I ) 5 P53 Bax  Bel-2 ELISA
W) & (R OU e AR MR AT BR A R 5 S-90R W e
(5-FU, BT EYRHOA R AR 3 — B
(DMSO, it FE 258 i =0 A TR A F) o
1.2 A&
1.2.1 RBE5 5

BARFF A 25 50. 0 ke, FH 21 In] 7 $ B,
LS A L S Y, RSB K i ) 7
FHATIMTEE , SR T, IE T B A O [l s 71
S1 AR BN AOMEERRAL LR CBRERAL B T BERRALIR
H 1450 860 .2 650 g FHREMAT (135 53 B A Vil e
PiE 103 g, HATMEE- LR Ll =100 1—1: 1
FEVEIE, A3 11 N5 28 A Il k- £ R TR I 52
AL 3553 2 AL B 1(5 mg) \2(90 mg) \3(415
mg) 4(560 mg) \5(725 mg) \6(1 450 mg) . LK
LRI 107 g FHAE R (385 43 5, S0 - 1
(100: 0—0: 100 ) A6 FE VL, 15 12 DTS R RERE 2R
M/l \MCI,ODS Sephadex LH-20 K i %] 45 i AH (7
AT B, il A5 WOAH S5 14 835 4 (ZORBAX Eclipse
XDB,21.2 mm X 150 mm,5 pm) ;A =268 nm; i
#7100 pl; W .S mL/min; i BAH: HBE/ K (5%
—100% ) 5 B6 B PE B 45 min, 15 3 L5 ¥ 7 (270
mg) 8(325 mg) .9(55 mg) .10(215 mg) ., Jij AB-8
FLIZ FFAR B A €33 43 B3 1E T BB = 2 600 g,
IK- AR DAy o 700 A JBE kI . 3R Mt e . MCI Geell |
DS Sephadex LH-20 A3 €835 K iy 2% il 25 WOAR €23 %
AT 4> B Al A, 25 508 635 A (ZORBAX E-
clipse XDB,21.2 mm x 150 mm,5 wm) ;A =254 nm;
PR 200 L 5 mL/ming J s AH : FHEE/7K
(5% —55% ) s B EVENL 50 min, 1524654 11 (625
mg) 12(560 mg) 13(130 mg) .14(3 120 mg) .
1.2.2 @A

AS49 IR EE 35 T & 10% i 4 103 A1 1% 3L
$1(100 U/mL F 5 % .100 mg/L 55 % ) i DMEM
BiR Wb, 37 °C,5% CO, B Frpfi tp AR UG 770
0. 25 % JB 25, 11 IR il 1 14 Dt B 240 L A A % AL, RO
B A A 7
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1.2.3  wpaiE Henl

PO B 1 AS49 4, F 10% Jif 4 1l 3 19
DMEM B3 320 AN %R 5 x 10° 4~/mL, $% 7 T
96 FLANMIE: FR MR, F4L 0. 2 mL, 13 4 il B% 70% ~
80% K, W FHIHIE SRR, 43 IS AR BEAL G 4
1~14(1.5.3.0.6.0,12.0.24.0.48.0,96.0,192
pg/mL) A5 FRIE 0. 2 mL, R4 3 ANEE , A4
FIEHBE 3 A FATILECEME . 1595 24 h J5, AL
JA 10 pL CCK-8 ¥, 4kLi 5 3% 4 h, B bR
FETE 450 nm ARG EE . R BEULTE AR S A
S 4 7 A ) 3R A0 B G AE D = (1A, /
JE(1Cs) o
1.2.4  #mhe A &b

BOG B KM AS49 i, L 2 x 10° A4~/ LAY %5
JEHARNT 6 FLAN IS T2 o 78 41 i 0 BE 70% ~
80% i, W FHIHIE IR, 43 IS ARk BEAL G 4
(10.20.30.,40 .50 .60 .70 .80 wmol/L) iy 5 35k 2
mL, B 5 NEE . 424 h LG, W IHEE IR
W, 0. 25% [ B AL AR 4H L, v PBS (1R
RGP, pHT. 4) VEERAIM 3 U, JT IR A R 1
x 10° A~/mL, AR IR £ i B 45 #1240 g
A 20 R T
1.2.5 Bel-2 Bax.p53 & & & ik KT #im)

RS 5 5 A W AR BETE 1. 2,47 T,
FE)5 1 000 r/min,4 °C .0 5 min UCEELNHY, /N0
% B3, B EP 45N 100 WL 41 2060 0, =
LVE, VKia 246 30 min, 4 °C,12 000 r/min 2.0 15
min,, K IR B KB WA I EP 8, H )
EVLHTNE Bel-2 Bax p53 # FRIAKF-,

1.2.6 HEHH

e J1I SPSS18. O B A BURIEA T4 BT , B
+ 57 RN ABPIM LLECR A ¢ K2, LA P <0.05 2y
ERAGIHRE L,

2 HBRE5SW
2.1 LEMEMEE
WEW 1 ki (CHCL) s ESI-MS : m/z 491

[M + Nal*, 4y FztH Cy, Hy,0,;'H NMR (500
MHz,CDCL,)8:5. 17(1H,t,J = 3.4 Hz,H-12) ,4.49
(1H,dd,J = 9.0,7.0 Hz, H3),2.06 (3H, s,
COCH,),1.15(3H,s, H-27),1.08 (3H, s, H26),
1.03(3H,s,H-25),0.97(3H,s,H-30) ,0. 97 (3H,s,
H-24),0.96(3H,s,H-29) ,0. 83 (3H,s,H-23),0.79

(3H,s,H-28) ;" C NMR (125 MHz, CDCl, ) §:38.3
(C-1),26.9(C-2),80.9(C-3),37.7(C4),55.2(C-
5),18.2(C-6),32.6(C-7),39.8(C-8),47.6(C9),
36.8(C-10),23.5(C-11),121.6(C-12),145.2(C-
13),41.7(C-14),28.4(C-15),26.1(C-16),32.6
(C-17),47.5(C-18),46.8 (C-19),31.1(C-20),
34.7(C-21),37.2(C-22),28.4(C-23),16.8 (C-
24),15.7(C25),16.7 (C-26),26.1(C27),27.3
(C-28),33.3(C29),23.6(C-30),170.9 (C-31),
21.3(C-32) . LA -%de 55 3cmk™ il A — 3, ik
YEAEY 1 Ry B-E R NRIE L TRER .

LEW2 A A RS i (CHCL,) ; EI-MS:
m/z426 [M]*, 4 ¥k C,yHy, O;'H NMR (500
MHz,CDCl, ) 8:5.18 (1H,d,J = 4.8 Hz, H-12),
3.21(1H, m, H-3),1.20,1.10,0.99 ,0.96 0. 93 .
0.86.0.82.0.78 (3H, s, CH, x8);"” C NMR (125
MHz,CDCI,)8:38.5(C-1),26.9(C-2),79.0(C-3),
38.9(C4),55.1(C-5),18.3(C-6),32.7(C-7),
39.8(C-8),47.6(C-9),36.9(C-10),23.5(C-11),
121.7(C-12) ,145.2(C-13) ,41.7(C-14) ,26. 1 ( C-
15),26.9(C-16),32.5(C-17) ,47.2(C-18) ,46. 8
(C-19),31.1(C20),34.7(C21),37.2(C-22),
28.0(C-23),15.5(C-24),15.6 (C-25),16.8 ( C-
26),26.0(C-27),28.4(C-28),33.3(C-29),23.7
(C-30) o A bHde5 semk ™ i3l 2R — 8, i e
& 2y B-E W IREE

waEW3 [ ER(CHCL) ; EI-MS: m/z 426
(M]*, %+ F*' K Cy, Hy, O;'H NMR (400 MHz,
CDCL,)5:4.68 (1H,s, H29) ,4.56 (1H,s, H29),
3.21(1H,dd,J = 11.6,5.1 Hz,H-3),1.67(3H,s,
H-30),1.02(3H,s,H-26) ,0.97 (3H,s,H-23) ,0. 96
(3H,s,H27),0.82(3H,s,H-25),0.78 (3H, s, H-
28),0.78(3H,s,H-24) ;" C NMR (125 MHz,CDCI,)
5:38.7(C-1),28.0(C-2),79.0(C-3),39.0(C4),
55.3(C-5),18.3(C-6),34.2(C-7),40.8(C-8),
50.4(C-9),37.1(C-10),20.8(C-11),25.1(C-12),
38.0(C-13),43.0(C-14),27.4(C-15),35.5(C-
16),43.0(C-17) ,48.3(C-18),48.0(C-19),150.6
(C-20),29.8(C-21),40.0(C-22),28.5(C-23),
15.3(C24),16.1(C25),16.2(C-26),14.6 ( C-
27),18.0(C-28),109.3(C-29),19.8(C-30), LA I
B 5 Scmk ' B A — B SRS W 3 R
TR,
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&4 HEFEE(CHCL) ;EI-MS: m/z 426,
1k € Hyy O;'H NMR (500 MHz, CDCL, ) §8:
3.21(1H,m,H-3),1.72(1H, m, Ha-2) ,1. 62 (1H,
m,Hb-2),1.56 (1H,m,Ha-1),1.56 (1H, m,H-8),
1.56(1H, m, Ha-11),1.56 (1H, m, Hal2), 1.55
(1H,m,Ha-15),1.31 (1H, m,Hb-1),1.31 (1H, m,
Hb-11),1.31(1H,m,Hb-12) ,1.30(1H, m,Hb-15) ,
1.25(1H, m,H-5),1.25(18H, m, H-18 .20 .26 .27 .
29 30) ;" C NMR (125 MHz, CDCl,)8:31.3(C-1),
32.8(C2),76.6(C-3),43.3(C4),44.5(C-5),
24.7(C-6),27.3(C-7),46.9(C-8),21.9(C9),
29.5(C-10),27.2(C-11),35.3(C-12),45.3 (C-
13),48.9(C-14),32.8(C-15),25.2(C-16),52.2
(C-17),17.8(C-18),29.5(C-19),19.1(C-20),
36.1(C-21),35.0(C-22),30.8(C-23),156.9 (C-
24),34.8(C-25),23.5(C-26),22.0(C-27),105.9
(C-28),18.3(C29),14.4(C-30), DI ¥4 5
BRLT A FE A8, U AL 4 IR A

wEWS HEEHIRSS S (CHCL) ;EI-MS: m/z
400 [M] ", 43 F5k C,H,0;'H NMR (500 MHz,
CDCL,)8:5.35(1H,d,J = 5.2 Hz,H-6),3.52(1H,
m,H-3a),1.01(3H,s,H-19),0.92(3H,d,J = 6.6
Hz,H-28),0.85(3H,d,J = 6.6 Hz, H-27),0.82
(3H,d,J = 1.3 Hz,H-25),0.81(3H,d,J = 6.9
Hz,H-21),0.68(3H,s,H-18) ;" C NMR (125 MHz,
CDCL,)6:37.3(C-1),28.3(C-2),71.8(C-3),42.3
(C4),140.8(C-5),121.7(C-6),31.6(C-7),29.2
(C-8),50.1(C9),36.5(C-10),21.1(C-11),42.3
(C-12),45.8(C-13),56.8 (C-14),23.1(C-15),
24.3(C-16),56.1(C-17),11.9(C-18),19.4 ( C-
19),36.2(C-20),19.1(C21),34.0(C-22),26.1
(C-23),39.8(C24),30.9(C-25),18.8(C-26),
19.8(C-27),12.0(C-28) o LA k- $ds 5 3cik™™ 418
FA B E G 5 i i i

LEW6 Tt RS (CHCL,) ; ESI-MS . m/
2453 (M +K] ", 4+ H C,yH, O; mp. 129 ~ 130
°C ; Liebermann-Burchard Jz i BH t4;'H NMR ( 500
MHz,CDC,)8:5.34(1H,d,J = 4.6 Hz,H-6),3.51
(1H, m, H-3),0.96.0.82.0.80.0.78.0.67 (5 x
CH,),0.90 (3H, d, H21);"” C NMR (125 MHz,
CDCL,)8:37.3(C-1),31.7(C-2),71.8(C-3) ,42. 4
(C4),140.8(C-5),121.8(C-6),32.1(C-7),32.1
(C-8),50.2(C9),36.6(C-10),21.2(C-11),39.9

(C-12),42.4(C-13),56.8 (C-14),24.4 (C-15),
28.3(C-16),56.1(C-17),11.9(C-18),19.5 (C-
19),36.2(C-20),18.9(C-21),34.0(C-22),26.1
(C-23),45.9(C24),29.2(C25),19.9(C-26),
19.1(C27),23.1(C28),12.1(C-29) , Dk I %4
R R A — 5, B E LA 6 B 6
fist

wEWT EAFRY S  (CH,0H) ;mp. 313 ~
314 °C;ESI-MS:m/z 303 [M +H] ", 2 F=XHk C,q
H,,0,;'H NMR (500 MHz, DMSO-d, ) §:12.48 (1H,
s,5-OH),9.39(1H,br s,0H),7.65(1H,s,H2"),
7.52(1H,d,J = 8.5 Hz,H-6'),6.86(1H,d,J =
8.5 Hz,H-5") ,6.38(1H,s,H-8) ,6. 16(1H,s,H-6) ,
DA B 5 Sk A — B, S 2 B
IHE R H 3 B 7 It &R .

&8 KK (CH,OH); ESI-MS: m/z
449 [M+H] ", 43 FXH C,,H,0,,;'H NMR (500
MHz,CD,0D)§:7.32(1H,d,J = 2.1 Hz, H-2'),
7.25(1H,d,J = 2.0 Hz,H-6'),6.85(1H,d,J =
8.3 Hz,H-5'),6.35(1H,d,J = 2.0 Hz,H-8),6.19
(1H,d,J = 2.0 Hz,H-6),5.26(1H, s, Rha-H-1) ,
0.85(3H,d,J = 6.2 Hz,Rha-CH,) ;" C NMR (125
MHz,CD,0D) §:156.7 (C2),134.2(C-3),178.1
(C4),159.8(C-5),98.9(C-6),165.1(C-7),94.9
(C-8),157.4(C-9),104.1(C-10),122.9(C-1"),
115.5(C-2"),145.6(C-3") ,148.9(C4") ,116. 1(C-
5'),121.1(C-6"),103.7 (C-1"),72.2(C-2"),72.3
(C-3"),73.4(C4"),72.1(C-5"),17.8(C-6"), Lk
R Sk R AR — B MO e A 8 R
W H -

a9  [1fa4r 5 (CH,0H) ; ESI-MS: m/z
171 [M + H] ", 4+ K CHO,;'"H NMR (500
MHz,CD,0D)§:9. 22(3H,br s,0H) ,7. 06(2H, s, H-
2,6);"C NMR (125 MHz,CD,0D)§:121.0(C-1),
110.1(C-2),146.0(C-3),138.7(C4),146.0( C-
5),110. 1(C-6),168.0(C-7) . Lk I ¥¥2 5 k'™
1B HA B, BUEE G 9 WIKE TR

w&W 10 HEEH K (CH,OH) ; ESI-MS: m/z
633 [M +Nal]", 53+ K C,H,,0,;'H NMR (500
MH,, , DMSO-d, ) §:12.58 (1H, br s, 5-0OH) , 10.91
(1H,s,7-OH) ,9.75(1H,s,4-OH) ,7.52(2H, m, H-
2’ ,H6'),6.83 (1H,d,J = 8.2 Hz,H-5"),6.37
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(1H,d,J = 2.1 Hz,H-8),6.18 (1H,d,J = 2.1
Hz,H6),5.33 (1H,d,J = 7.5 Hz, H-1"),4.37
(1H,d,J = 1.1Hz,H-1"""),3.40 (10H, m), 0. 98
(3H,d,J = 6.2 Hz,H-6""") ;" C NMR ( DMSO-d, ,
125 MHz)§:156. 6(C-2),133.3(C-3),177.3(C4) ,
161.2(C-5),98.7(C-6),164.1(C-7),93.6(C-8),
156.6(C-9),103.9(C-10),121.2(C-1"),115.2(C-
2'),144.7 (C3"), 148.4 (C4"), 116.2 ( C-5"),
121.6(C-6"),101.2 (C-1") ,74.1 (C=2"),76.4 ( C-
3"),70.4 (C4"),75.9 (C-5"),67.0 (C-6"), 100. 8
(C-1"""),70.5 (C2"""),70.0 (C-3"""),71.8 ( C-
4'""),68.2(C-5""),17.8(C-6"""), LI %5
BRE D HRE — B, O E AL A 10 R T

LEW I IR AL 5 (DMSO) ; ESI-MS: m/z
303 (M +H]Y, 2+ K C,HOy;'H NMR (500
MHz,DMSO-d, )8:7.45(2H,s,H-5) ;" C NMR (125
MHz,DMSO-d,)$:107.7(C-1,1"),139.6(C-2,2"),
136.4(C-3,3"),148.1(C4,4"),110.3(C-5,5"),
112.3(C-6,6"),159.1 (C-7,7") . VI b %¥ 5 X
BRE 1 R AR — B O E AL A 11 AR

& 12 HEE S (CH,0OH) ; ESI-MS: m/z
247 [M-H] ", 4>+ F C, HyO,;'H NMR ( 500
MHz,DMSO-d, ) $:7.27 (1H,s,H-7) ,3. 17 (2H,t, ]
= 3.8 Hz,H-10),2.50 (2H,t,J = 3.8 Hz,H9);
“C NMR (125 MHz,DMSO-d, )8:145.0(C-2),140. 1
(C3),115.5(C-3a),144.2 (C4),141.4 (C5),
149.3(C-6),108.0(C-7),113.3(C-7a),160. 6 ( C-
8),23.9(C9),33.0(C-10),195.6(C-11), Lk %k
P 5 SCik o A — 2, s E A 12
IR AR

LEWI3 BT EILMAR(DMSO) ;ESI-MS:
m/z485 [M +Na ", /3 Fh C,, H 0, ;' H NMR
(500 MHz, DMSO-d, ) 5:8.40 (1H, s, H-5"), 8.07
(1H,s,H-5),5.80(1H,d,J = 7.0 Hz,H-1") ,4.39
(4H,m,H-2" 3" 4" 5"a),4.30 (3H,s,3'-0CH, ),
4.22(3H,s,3-0CH,;),3.92 (1H, m, H-5"b) ;" C
NMR (125 MHz, C;DsN)§: 111.7 (C-1),142. 4 ( C-
2),141.4 (C-3),60.4 (3-OCH, ), 151.9 (C4),
112.5(C-5),112.3(C-6),158.6(C-7),114.5(C-
1'),142.5(C2"),141.9(C-3"),61.9 (3'-OCH, ) ,
152.5(C4"),112.6(C-5"),115.1(C-6") ,159. 2( C-
7'),103.7 (C-1"),74.5(C-2"),78.2(C-3"),70.7
(C4"),67.4(C-5") o Lh b 5 ek ™" il

A—F O E G Y 13 EEAERR-3 3" - k4 -
O0-B-D- KB4 .

LEW14  EETEILK AR (DMSO) ; ESI-MS:
m/z485 [M +Na]* 4>k C,,H,0,;'H NMR
(500 MHz,DMSO-d,)8:10.8(1H,s,0H) ,7. 74(1H,
s,H-5"),7.52(1H,s,H-5),5.49(1H,d,J = 3.8
Hz,H-1"),5.18(1H,d,J = 5 Hz,H-2"),5.14(1H,
d,J = 10 Hz,H-3") ,5.11(1H,d,J = 5 Hz,H4"),
4.06(3H,s,-OCH, ) ,4.03 (3H,s,-OCH, ), 3. 80 ~
3.20(2H,m, H-5") ;" C NMR (125 MHz, DMSO-d, )
5:114.2(C-1),141.6(C-2),141.9(C-3) ,151.2(C-
4),12.8(C-5),111.8(C-6),158.4(C-7),111.1(C-
1'),141.0 (C-2"), 140.6 (C-3"), 152.9 (C4"),
111.9(C-5"),111.6(C-6") ,158.4(C-7"),101. 8 ( C-
17),76.2(C-2"),73.1(C-3"),69.3(C4") ,65.8(C-
5"),61.7(3-0CH, ) ,61.0(3'-0CH,), Ul ¥ 5
SCHREC R R — B BB LAY 14 R ERAE R
3,3 - Hk-4-0-B-D-AWEF .

2.2 &1 ~14 3F AS49 AR AGHN HIE

DL S-SRI BE (5-FU ) 1E A BH P T BRI 2 1k A
Y1 ~14 X} AS49 AMMa i s e, R 1 nT 0L, BR
TALEY 1 2 Fid S, ARG YR AS49 LA
AN[RIFREE B4 AR o DAk & 0 14 4 S oo
A HE ASA9 2 Ha 8 T A9 AE F S AL TRIMELAS i — 2D T

AW
1 UEWL~14 34 AS49 BRAIIIHIFEE (v 25,0 =3)
Table 1 Inhibitory activity of compounds 1-14

on A549 cells(;is,n =3)

£4&4Y) Compound
1 >100

1G5 (pg/mL)

>100
37.4+13.8

>100
40.6 0.3
42.2£3.7
39.9+7.3
29.6 4.1
21.8 4.9
37.9+1.8
21.9£2.5
19.6 2.5
12.9+0.4
9.3+0.4
5-FU 5.6+0.4

o X NN N AR WN

N <
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Fig. 1  Effect of compound 14 on apoptosis of
A549 cells(;is,n =5)
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A AEE LA HI Al AS49 4 Bel-2 2 1 3k, -4
5% Bax Al p53 £ [F1F3A , HE A Al T ( ILE 2
~4),

o
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Bax protein content (pg/mL)
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Fig.2 Effect of compound 14 on Bax protein in
A549 cells(x £5,n=5)
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Fig. 3 Effect of compound 14 on Bel-2 protein in
A549 cells(;is,n =5)
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Fig.4 Effects of compound 14 on P53 protein of
A549 cells(; +s,n=5)
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