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[(WE] B X208 F A A7 RS0 b 98 40 1 i 25 8001 35 , LU il 22 8 3 SRR ro ) BB it o 77 3% 8 AR
FEG R AR A5 (033 A AT (B B R 2 B 95% L BRI UL AT T R G4 B, AR S BE Ak b R R 3 K I
S SEAL B W S5 R 5 38 5 AR AN T 9 40 B (HepG2) | Al 200 g ( A549) , N8 80 40 MY (HeLa) , A LA 40 Bd (MCF-7) , AHT
) B g 240 B (PC-3) i BE AL & W U I M. SR 0 N B TSR I vh 43 AR B 15 LB, 430 9] %6 5E O myricadiol (1) ,3-
keto-oleanonic acid(2), (4E)-1, 5-bis ( 4-hydroxyphenyl ) -1-methoxy-2-( methoxy-methyl ) 4-pentene (3a F1 3b), ( E)-p-coumaryl
alcohol y-O-methyl ether(4) , 2}k % (5),5-(3"-benzoyloxypropyl ) -7-methoxy-2-(3',4’-methylenedioxy phenyl)-benzofuran (6) , 4l
KW TEE(T) ,FHERPE(8) X EERTEE(9) W RERZE (10) ,7FH ZHl (11) ,3-oxo0-olean-11,13 (18) -dien-28,,
19B-olide (12) , FH W (13) , KW IR (14) 2 B WARER (15) . Hi L&YW 1 ~11 A ERNZEF T B e, Sotkawh
— & WP G AL A 2 R 12 TR S M A Ol R, XS R R A0 M ERS A 3 A A 3 O T PR 25 00 .
gt ZRFPWERMASWIETIMR AW IT & N EBA R4k R
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Chemical Constituents of Benzoinum and Its Anti-tumor Activities in Vitro
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[ Abstract ] Objective; To identify the active anti-tumor constituents of Benzoinum according to observation
of the anti-tumor effect of chemical constituents from Benzoinum in vitro. Method: The 95% ethanol extract of
Benzoinum was systematically separated by silica gel column chromatography, medium pressure liquid preparation
chromatography and preparation liquid chromatography, and their structures were identified by physicochemical
property and spectral data. Anti-tumor activities of the compounds of Benzoinum were screened by in vitro cells
including human hepatoma cells in vitro (HepG2) , human lung cancer cells ( A549) , human cervical cancer cells

(HeLa), human breast cancer cells ( MCF-7) and human prostate cancer cells ( PC-3). Result; Fifteen
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compounds were isolated from Benzoinum and identified as myricadiol (1), 3-keto-oleanonic acid (2), (4E) -
1, 5-bis (4-hydroxyphenyl) -1-methoxy-2- ( methoxy-methyl) -4-pentene (3a and 3b), (E) -p-coumaryl
alcohol y-O-methyl ether (4), sesamin (5), 5- (3"benzoyloxypropyl) -7-methoxy-2- (3', 4’'-methylenedioxy
(6 ), dibutyl (7), (8), p-
hydroxybenzaldehyde (9), p-hydroxyacetophenone (10), acetovanillone (11), 3-oxo-olean-11, 13 (18) -
dien-28, 19B-olide (12), vanillin (13), benzoic acid (14), and siaresinolic acid (15). Compounds 1 to 11

were isolated from the resin of Styrax tonkinensis for the first time. A part of these compounds had good anti-tumor

phenyl ) -benzofuran phthalate methyl  4-hydroxy-3-methoxybenzoate

activities. Among them, compound 2, 12 showed a strongest activity. Conclusion; The chemical constituents of

Benzoinum have good prospects for the development and application of anti-tumor drugs.

[ Key words |

ethanol extract

LR R LAY FAER B TR R . B
AIFE M AT kR R REER
SR AT TIRE R AR 0 s FF S R TP
W1 L R e (DXl ) o FLRT P A %
B M5 80, T B A il A = 26
ARgZMEFRIRE, 2015 ERRCP EZG ) X
T2 B A& B E WA X R REAE Y, 165
B B — o AR R 43 2 BT 5% 6 B 4 B F AR LY
A7 5 LS A AR S Ol R R 3 Tk 36
FEREAL ™, B0 5 25 300 Pk (FLAR A B
A RNy BEAT R RIS o IR AT U AIF 5 B %
B A B BB R TS T R %
BAEPEN S BAEE R M. i, R4
WHE % B A WA 8o+ 0 b B AN LRE W+ & %
JEHE W A S oy B A AR 2R Y, O JiE 5 R T AR 5 AR
Vi PE B ST 4 W o S AL, T L BE Dy 25 6 S R R AE
PEBTRE AR AR BT S R AR . ARSI B E/ L
2 TR Y SR HEAT TR BT ST, b 2r B R 2 e 1S
F 15 MEE WY, 4 39 % % v myricadiol (1) ,3-keto-
oleanonic acid(2), (4E)-1,5-bis (4-hydroxyphenyl ) -
1-methoxy-2-( methoxy-methyl ) -4-pentene ( 3a and
3b), (E)-p-coumaryl alcohol y-O-methyl ether (4),
2k &£ (5), 5-( 3" benzoyloxypropyl ) -7-methoxy-2-
(3’,4’-methylenedioxy phenyl)-benzofuran (6) , 4f 7
TR TR (7)), A R R B R (8) , R A R
(9), X BEEELE (10), FF 7L L B (11), 3-oxo-
olean-11,13 (18 )-dien-28, 198-olide (12 ) , & & [i#
(13) AW (14) 2P RIERR (15) ., Hh k&
1~ 11 g8 N2 B A h o3 8545 21, IR RS i
JeA R 4] 20 D FLHT R v P . AR B 2 F 12 X
HepG2,A549 , Hel.a, MCF-7, PC-3 X 5 #Ff i J8 40 fifu
P47 2 Rl 1 D, EAROC T B 245 050 , 2 B
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LRBFERIEN T LZBZEN, & KRR R
225 e i A W PF T 2K H B Styrax tonkinensis
T AR AR A o AT 98 20 LB HepG2 , A Jifi 93 200 Jid %
AS549 , B S0 A0 MOk HeLa, AL 95 40 il Bk MCF-
7,1 F R A AR PC-3 (R BB B A A B R S
Bt ) s CCK-8 il & (AR AL FHECA R A v, it
NG638) ,DMEM X fili % % & | 5 4 1L ¥ ( Gibeo 2
")), i EH (Macklin 28 &), #it 45 C10271916) o A1 il
BE AW R ORI B () AOE
Ry A BR 2 |, A 26) 5 B EE ((Thermo
Fisher, {4, i 40 ) ; LH-20 % %% I 3% % % b %E Ik
(Sephadex LH-20,25 ~100 wm, € [ GE Healthcare
AT AR @S K (200 ~ 300 H 7 8 AL T
EH A H]) s RP18 AR A i (40 ~ 60 pum , {8 [F] Merck
NCIDIS

MP200 % s e 3o 4 A o) 4 €0 335 5 (5% 4 1l 4
WARIRBHHE AR E) ,LC-20A R 55 20 A0 (A4,
CBM-20A B2 i £ AR (0 35 A ( H AR B A A
ZWE-6 B AN (1l 4 3k AR A AR A IR A A 5
Advance 1600 HIA% % 3% 4 3% X ( & € BRUKER 2%
7)), UPLC/Q-Tof 6230 #I Jif % 1% ( 3& [H Agilent 2%
A)) . ELX800 %! 4 H 3l i #1 {X ( BicTek Instruments
)
2 FiE
2.1 ##ES5HE LZEETHEMISIMA 95% L1
E AR I3 U, BRI 24 b 3ROSR e 4 TR L 1S
FILEARE B, B AR O TR K 58 4 TR B R A
fik . R £ TR 43 AR I, W A A5 B M AN R AR o L
TR TEFEBGRA IR 1 ke, 1F [0 Bk (0,338 43 B9, vk
JiE A 2 A7 k-2 R TR (10021 ~ 02 100) A8 B vk
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i, 4 TLC ,HPLC 43 #7 &I, 44 7 14143 (B1 ~B7)
B2(598 g) £ 1 [n] &E AT 435 (41 T -2 TR £ iR
40:1 ~0:100) B FEBEWE 5 7 A 2H 5> B2. 1 ~
B2.7, B2.2 2 MCI #:( HfiE-7K 10:90 ~100:0) £
JEVE L 43 6 A4 43 (B2.2.1 ~ B2.2.6), H
B2.2. 1 24l % HPLC ( HIE-/K 35:65) 4lifk, 15 %
AW 8(13.72 mg) . B2.2.4 ZH LK ODS 4 (H
fig-7K50: 50 ~ 100 : 0) B B2 Y& JBE 43 S 7 4> 4 43
(B2.2.4.1 ~B2.2.4.7), Hh B2.2.4.3 Z P4 %
HPLC ( W BE-7K 75 2 25) 4 fb 15 B 1k & 9 6
(14.74 mg) ,Hrf B2.2. 4.7 F] W B2 035 i, ' — 1K
JE A AR Y e B b ], 2 5 T B A
Y kAW 12 (18.54 mg) . B2.2.5 % L JE
ODS #F ( H E-7K 2 70:30 ~ 100:0) B4 BEPEI R 3 4>
ZH4% (B2.2.5.1 ~B2.2.5.3),B2.2.5. 1 &4 %
HPLC ( H -7k 60 : 40) 4iifk, 15 2tk &5 7
(10.2 mg), B2.3 £ MCI # ( Ff -7k 10 : 90 ~
100:0) 6 B& ¥k Wi 70 & 10 A~ 44 43 (B2.3.1 ~
B2.3.10), H: 7 B2.3.1 £ ODS {4 % # ( H fiE-/K
30:70 ~100:0) B EEPEBL 4> 6 A 2H4> (B2.3. 1.1 ~
B2.3.1.6), Hrh B2.3.1.6 £ >F#|4 HPLC ( /i -
K 40:60) 2tk , 15 2L 5 9(6 mg) . B2.3.2 £
K % HPLC (HIBE-/K 55:45) glifk, 15 2116 59 4
(51.4 mg) 5 13 (17.5 mg), B2.3.3 % 2} | %
HPLC ( H1fEE-7k 85:15) 43 &5 45 15(50 mg) , B2.3.7
28 2F 1 £ HPLC (I BE-/K73:27) glifl 45 B4k 59 5
(8.6 mg) ., B2.3.4 £ L4l % HPLC ( H fig2-7K 90 :

10) 4fifk , 1521654 1(3.6 mg) . B2.3.4.3 214
# HPLC( W fiE-7K 90:10) , 4r B 14L& W) 2(923.5
mg) . B2.4 2 MCI #3% ( -7k 10:90 ~100:0)
BEEEVE 43 A 3 A4 43 (B2.4.1 ~ B2.4.3) , H
B2.4. 1 £ ODS {4, 3f% # (F -7k 30:70 ~ 100 : 0) 6
VEWE 4 A 6 4 4 (B2.4.1.1 ~ B2.4.1.6),
B2. 4. 1.2 22 il 4 WOAH (WY BE-/K 250 75) 4lifl, 15
FL AW 10 (6 mg) ,B2.4. 1.3 Z L] 4 HPLC (
fg-7K 252 75) gk, 1R RS W 11 (17.7 mg),
B2.5 £ ik & ODS 4 ( fEE-7K 50:50 ~100:0) 46
FEVE WL 4% R 5 A 414> (B2.5. 1~ B2.5.5), H th
B2.5.1 2 Sep-20 #F & {4 1% 4% 43 85y 6 > 4 43
(B2.5.1.1 ~B2.5.1.6),B2.5. 1.5 2 4 Wi AH
(FfE-7K 30:70) 154649 14(8. 1 mg) , B2.5.2 &
MCT A% (I iE-7K 10:90 ~ 10020 ) 6 B2 & i 430 8 A4~
40 4 (B2.5.2.1 ~ B2.5.2.8), B2.5.2.3 %
Sephadex LH-20 (4fi i) P& Jid 2l 4k 53 15 53 7 40

4% (B2.5.2.3.1 ~B2.5.2.3.7), H:h B2.5.2.3.5
221l 4 HPLC (H -7k 55:45) glifh, 13 24k &
3a(1.5 mg) , k54 3b(5.8 mg),
2.2 PTG RN SR CCK-8 ¥ 2 20 A 1Y
RN X B O 2 Sl i MO B R S
HepG2,A549 ,HeLa, MCF-7,PC-3 #4741k, 15 2 24
W I A, i BETT B4l R A vk B R Dy R
25 1 x 10*4>/mL, LAFEAL 100 wL 43> 513 %0 T 96 fL
M, 7E 5% CO, ,37 C 2 1F T i 4 Jf % 77 46 h 85 57
24 h J5 8BS ST . PR [R] v BE Y PR PR X AR
25 (g ) LA e 22 QLG e s (Il 5 DR E,
439124 100,50 ,25,12.5,6.25 pumol- L") il A 3| 96
L, B EMERE 3 NES, T 5% CO,,
37 C 20 M 55 % 48 h B 9% 24 ho B R R ORE BN
CCK-8 fin A 96 L #, 4k 2L 15 5% 2 h, J] il A5 AL 7E
450 nmiF K T M 2 H % A, Graphad prism 5.0
THEAAE i B 2 B e BE (TG, ) o
3 LT

ka1 peddm =& 5, EI-MS m/z
442.73 [M] " ,'H-NMR (500 MHz, CDCL,) §:5.51
(1H,dd,J =8.1,3.1 Hz,H-15),3.22(2H,d, J =
10.8 Hz,H-28) ,3.19(1H,dd,J =11.1,4.7 Hz, H-
3),2.56 (1H, dd, J = 15.6,6.7 Hz, H-18),1.06
(3H,s,CH,),0.97(3H,s,CH,) ,0.97(3H,s,CH,) ,
0.96(3H,s,CH,),0.92(3H,s,CH,),0.89 (3H,s,
CH,), 0.80 (3H, s, CH,), “C-NMR (125 MHz,
CDCL,)6:37.7(C-1),27.3(C-2),79.2(C-3),40.5
(C-4),55.6(C-5),18.9(C-6),35.9(C-7),39.2(C-
8),44.9(C-9),37.9(C-10),15.6(C-11),30.9(C-
12),38.1(C-13),159.3(C-14) ,115.8(C-15),32.8
(C-16),38.9(C-17),49.3 (C-18),41.4(C-19),
28.8(C-20),33.7(C-21),28.1(C22),17.5(C-
23),28.1(C-24),15.6(C-25),30.0(C-26),26.2
(€-27),65.6(C-28),21.8(C-29),33.6(C-30), LA
B S SCHR [ 11 ] B AR — B, % 5E S myricadiol

k&2 AEES(ZET %), EL-MS m/z
454.69 [M]*,'"H-NMR (500 MHz, DMSO) §:12.03
(1H,s,28-COOH) ,5.17 (1H,t,H-12),2.74 (1H,
dd,J =14.0,4.6 Hz,H-18),2.50 (1H, m, H-2) ,
2.27(1H, ddd, J =15.8,7.0,3.7 Hz, H2),1.09
(3H,s,H-27),0.98 (3H,s,H-25),0.96 (3H, s, H-
30),0.94 (3H, s, H29),0.86 (6H, s, H23,24),
0.76(3H,s,H-26), "“C-NMR (125 MHz,DMSO0)§:
38.8(C-1),33.6(C-2),216.0(C-3),46.6(C4),
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54.3(C-5),19.2(C-6),32.1(C-7),38.4(C-8),
46.2(C9),36.3(C-10),22.6 (C-11),121.4 ( C-
12),143.8(C-13),41.4(C-14) ,27.2(C-15),23.3
(C-16),45.6 (C-17),40.9 (C-18),45.5(C-19),
30.4(C-20),33.3(C-21),31.8(C22),26.3 (C-
23),21.1(C24),14.7(C-25),16.7(C-26),25.5
(C27),178.5(C-28),32.8(C€29),23.0(C-30),
PhbE8s 5 Sk [ 12 ] B A — 3, 0% R 3-keto-
oleanonic acid,

& 3a FEKAR(ZET L), EL-MS m/z
328.41 [M]*,'H-NMR (500 MHz, CDClL,) 8:7.17
(2H,d,J =8.6 Hz, H2',6'),7.15(2H,d, J =
8.5 Hz, H-2",6"),6.82(2H,d, J =8.5 Hz, H-3',
5'),6.75(2H,d,J =8.6 Hz,H-3",5") ,6.20(1H,d,
J=15.7 Hz,H-5) ,5.92(1H,ddd,J=15.7,7.9,6.7
Hz,H-4) ,4.18(1H,d,J=7.0 Hz,H-1),3.53(1H,
dd,J =9.3,5.6 Hz, H-6b),3.35 (1H, m, H-6a) ,
3.34(3H,s,6-0CH,),3.19(3H,s,1-0CH, ) ,2.19
(1H,m,J=13.5,6.7,4.9,1.5 Hz,H-2) ,2. 08 (1H,
m,H-3b),1.98(1H,m,H-3a), “"C-NMR (125 MHz,
CDC1,)8:83.1(C-1),45.6(C-2),31.1(C-3),126.6
(C4),131.0(C-5),71.7(C-6),132.2 (C-1"),
129.0(C-2",6"),115.5(C-3",5"),155.3(C4"),
130.9 (C-1"),127.4 (C-2",6"),115.2 (C-3",5"),
154.9(C-4"),59.0(6-0CH, ) ,56.9 (1-OCH,), Lk
LR S SCER [ 13 ] BEAR — B, MU E N (4E)-1,5-
bis  ( 4-hydroxyphenyl )-1-methoxy-2-( methoxy-
methyl ) -4-pentene ,

& 3b  FEHR (=T L), EL-MS m/z
328.41 [M]*,'H-NMR (500 MHz, CDCl,) 8:7.21
(2H,d,J =8.6 Hz, H2',6"),7.16 (2H, d, J =
8.5 Hz, H-2",6"),6.82(2H,d, J =8.5 Hz, H-3',
5'),6.76(2H,d,J =8.6 Hz,H-3",5") ,6.32(1H,d,
J=15.7 Hz,H-5) ,6.02(1H, m ,H4) ,4. 16 (1H,d,
J=7.3 Hz,H-1),3.24(1H,dd,J =9.3,5. 1 Hz, H-
6a),3.22(3H,s,6-0CH,),3.20(3H,s, 1-OCH, ),
2.99(1H,dd,J =9.4,5.0 Hz, H-6b) ,2.01 (2H,t,
J=6.2 Hz,H-2 ,H-3a) ,1.92(1H,t,J =10.3 Hz, H-
3b), “C-NMR (125 MHz,CDCI,)5:83.3(C-1) ,46.4
(C-2),27.3(C-3),127.2(C-4),130.2(C-5),71.8
(C-6),130.8(C-1"),127.4(C-2",6"),115.3(C-3",
5'),155.1(C-4"),129.9(C-1"),115.5(C-3",5"),
154.8(C-4"),128.7(C-2",6"),58.9(6-0CH,) ,57. 1
(1-OCH,) . Ph E%ds 5 S0k [ 13 ] B A — 2, i %
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ka4 BHEBK(ZAWL), EI-MS m/z
164.20 [M]*.'"H-NMR (500 MHz, DMSO) §: 9. 55
(1H,s,H4"),7.26 (2H,d,J =8.6 Hz, H-2' ,H-6') ,
6.72(2H,dd,J =6.5,4.8 Hz,H-3',H-5") ,6.48 (1H,
d,J=16.0 Hz,H-1) ,6. 10(1H,dt,J =15.9,6. 1 Hz,H-
2),3.98(2H,dd,J =6.1,1.2 Hz,H-3) ,3.25(3H,s,3-
OCH,), "C-NMR(125 MHz,DMS0)§: 131.7(C-1),
122.8(C-2),72.5(C-3),57.1(C-OCH, ), 127.4 ( C-
1),127.7(C-2",6") ,115.4(C-3") ,157.2(C4") , UL
R 5 SCER 13 ] B AR — 3, N (E)-p-
coumaryl alcohol y-O-methyl ether,

ke s HEHBAE(ZHAT L), EI-MS m/z
354.36 [ M]*,'"H-NMR (500 MHz, CDCI,) §: 6. 82
(2H,d,J =1.6 Hz, H-6,H-6") ,6.77 (2H, dd, J =
1.6,0.5 Hz,H-2,H-2") ,6.76 (2H,d,J =0.5 Hz, H-
5,H-5"),5.93 (4H,s, 0-CH,-0) ,4.69 (2H,d, J =
4.3 Hz,H-7,H-7") ,4.22(2H, m,Ha-9,H9") ,3. 85
(2H,dd,J =9.3,3.7 Hz, Hb-9, H9') ,3.03 (2H,
ddd,J =4.7,3.1, 1.4 Hz, H-8, H-8'), "C-NMR
(125 MHz,CDCL, ) 5:148.1 (C-4,4"),147.3 (C-3,
3'),135.2(C-1,1"),119.5(C-6,6"),108.3 (C-5,
5'),106.6(C-2,2'),101.2 ( 0-CH,-0) ,85.9 ( C-7,
7'),71.9(C9,9'),54.5(C-8,8") . LI ¥ ¥ 5
BRL 14 A —B R E N ZIRE

ke HEaMRY (=& H L) ,EI-MS m/z
430.46 [M]*,'H-NMR (500 MHz, CDCl,) §: 8. 04
(1H,m,H-2b,6b),7.56 (1H, m, H-4d) ,7.45(2H,
m,H-3¢,5¢),7.40 (1H,dd,J =8.1,1.7 Hz,H-6") ,
7.32(1H,d,J =1.7 Hz, H2"),6.99 (1H,d, J =
1.4 Hz,H-4),6.87 (1H,d,J =8.1 Hz,H-5") ,6.79
(1H,s,H-3),6.63(1H,d,J =1.3 Hz, H6),6.01
(2H,s, OCH,0),4.38 (2H,t, ] = 6.4 Hz, H-3"),
4.02(3H,s,7-0CH,),2.87 (2H, m, H-1"), 2.18
(2H, m, H2"), "C-NMR (125 MHz, CDCl, ) §:
156.3(C-2),100.5(C-3),112.6(C4),137.1(C-
5),107.6(C-6),145.0(C-7),142.6 (C-8),131.3
(C9),124.9 (C-1"),105.7 (C-=2"), 148.2 ( C-3',
4"),108.8(C-5"),119.4(C-6"),101.5(0-CH,-0) ,
32.9(C-1"),30.9 (C-2"), 64.5 (C-3"),56.4 (7-
OCH,),130.5(C-la),129.7 (C-2b,6b) ,128.5( C-
3¢,5¢),133.0(C4d) ,166.8(C =0)., U %5
Cmk [ 15 ] R A — %%, B ¥ oE ok 5-(3-
benzoyloxypropyl) -7-methoxy-2-(3’,4’-methylenedioxy
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phenyl) -benzofuran ,

k& T AEBAE(=E T L), EL-MS m/z
278.35 [M ] ,'H-NMR (500 MHz, CDCl,) §:7.71
(2H,dd,J =5.7,3.3 Hz,H-3,6),7.52(2H,dd, J =
5.7,3.3 Hz,H-4,5) ,4.30(4H,t,J =6.7 Hz, H-1"),
1.71(2H,dq,J =8.9,6.8 Hz,H-2"),1.45(4H, m,
H-3'),0.96 (6H,t, J = 7.4 Hz, H4'), “"C-NMR
(125 MHz,CDCL,)8:167.9(C00) ,132.4(C-1,2),
131.1(C-4,5),128.0(C-3,6),65.7(C-1"),30.7
(C2"),19.3(C-3"),13.8(C4") . LI I %¥s5 ik
(16 ] BA— 3, B B8R iR — T .

ey 8 HEmAR(=AWE), EI-MS m/z
182.18 [M]*,'"H-NMR (500 MHz, CDCL,) §:7.63
(1H,dd,J =8.3,1.9 Hz,H6),7.54 (1H,d, J =
1.9 Hz,H-2),6.93(1H,d,J =8.3 Hz,H-5),3.94
(3H,s,3-0CH, ) ,3.85(3H,s,H-8), "C-NMR (125
MHz,CDCl,)6:122.4(C-1),111.9(C-2),150. 1 (C-
3),146.3(C4),114.2(C-5),124.3(C-6),167.0
(C-7),52.1(C-8),56.2(3-0CH,) ., L\ ¥4 5 X
BRO1T ] EEA — B, B e h /RS

EW9  TTEEHIRE (=& P ), EI-MS
m/z 122.12 [M] " ,'"H-NMR (500 MHz, CD,0D)§:
9.76(1H,s,H-7),7.78 (2H, m,H-2,6) ,6.92 (2H,
d,J=8.6 Hz,H-3,5), “"C-NMR (125 MHz,CD,0D)
5:192.9 (7-CHO ), 165.1 (C-4),133.4(C2,6),
130.2(C-1),116.9(C-3,5) . DL L #d 5 SCrk[ 18 ]
FEAS — 3, MUAE E g R R R

AW 10 TR & (& W 5 , EI-MS
m/z 136.15 [M]* _'H-NMR (500 MHz, CD,0D) §:
7.88(2H,d,J =8.8 Hz, H-3,5),6.83 (2H,d, J =
8.8 Hz, H2, 6), 2.52 (3H, s, H-8), “C-NMR
(125 MHz,CD,0D) 8:164.4 (C-1),116.4 (C-2,6),
132.2(C-3,5),129.9(C-4),199.6(C-7) ,26.3(C-8) ,
DL RS 5 SCHR [ 18 ] He A — H, e 48 i oy X 15 LR
M

G 11 YRS & (& H k) ELI-MS
m/z166.18 [M]*,'"H NMR (500 MHz, CD,0D)§:
7.56(1H,dd,J=8.3,2.0 Hz,H-6) ,7.51 (1H,d,J =
2.0 Hz,H-2),6.85(1H,d,J =8.3 Hz,H-5),3.89
(3H,s,3-0CH,),2.53 (3H, s, CH,-7), “"C-NMR
(125 MHz, CD,0D) §:130.5(C-1),111.8 (C-2),
149.0(C-3),153.4(C4),115.8(C-5),125.2 ( C-
6),199.5(C-7),26.2(C-8),56.4(3-0CH,) . L\ I
Bl 5 SCHR [ 19 ] AR — B, B e R B O

&1z [EmAR (AP E)  EL-MS m/z
450.31 [ M ] " ,'H-NMR (500 MHz, CDCL,) §:6.17
(1H,dd,J=10.1,3.0 Hz,H-12),5.74(1H,dd,J =
10.2,2.1 Hz,H-11) ,4. 71 (1H,s,H-19) ,1.10(3H,
s,H-29),1.10 (3H,s,H-23),1.07 (3H,s, H-25) ,
1.04(3H,s,H24) ,1.03(3H,s,H-27) ,0.94(3H,d,
J=3.7 Hz, H-30),0.80 (3H, s, H26), “C-NMR
(125 MHz,CD,0D)8:39.2(C-1),34.0(C-2) ,217.2
(C-3),47.6(C-4),54.7(C-5),19.5(C-6),32.6(C-
7),41.0(C-8),52.3(C-9),36.6(C-10),129. 1 (C-
11),123.5(C-12),134.7(C-13) ,40.7(C-14) ,25.7
(C-15),24.4(C-16) ,44.2(C-17),133.3(C-18),
85.1(C-19),35.9(C-20),32.7(C-21),34.7 (C-
22),26.5(C-23),21.1(C24),17.6(C-25),17.0
(€C26),19.3(C27),178.1(C-28),28.0(C-29),
23.4(C-30) . LA F%ds 5 3CHR[ 20 ] BeA — 2, i
& A 3-oxo-olean-11,13(18) -dien-28 ,198-olide,

a3 AEE R m R (AR L), El-
MS m/z 152 [ M ]*,'H-NMR (500 MHz, DMSO) §:
9.91(1H,s,7-CHO) ,7.57(1H,dd,J =8.1,1. 8 Hz,
H-5),7.53(1H,d,J =1.7 Hz,H-2),7.11 (1H,d,
J=8.0 Hz,H-6) ,6. 19(1H,s,4-0OH) ,3.99(3H,s,3-
OCH,), "C-NMR (125 MHz, DMSO) &: 190.9 (7-
CHO),126.3 (C-1),110.6 (C-2),148.3 (C-3),
153.8(C4),115.5(C-5),128.3(C-6),55.6 (3-
OCH,) . Dh F%ds 5 3CiR [ 11 ] B A — B, B hy
A

EW 14 AEFPR SR (ZE P L), EI-MS
m/z 122[ M]* ,"H-NMR (500 MHz, CDCIl, ) §:11. 38
(1H,s,COOH) ,8.14(2H,d,J =7.2 Hz,H-3,7),
7.63(1H,t,J =7.4 Hz, H5),7.49 (2H,t, ] =
7.7 Hz,H-4,6), "C-NMR (125 MHz, CDCI, ) §:
172.6(C-1),129.5(C-2),130.4(C-3,7),128.6(C-
4,6),134.0(C-5), DL b %ds 5 3emk [21 ] A —
B, O E R HR .

am1s HEm R (AR EE) ,EL-MS m/z
472 [M]*,'"H-NMR (500 MHz,C,D,N)§:5.67 (1H,
br s,H-12),3.73(2H,br s,H-18,19) ,3.53(1H,dd,
J=11.0,5.0 Hz,H-3),1.66 (3H, s, H27),1.25
(3H,s,H-29),1.20(3H,s,H-23),1. 13 (3H, s, H-
30),1.08 (3H,s,H-26),1.04 (3H, s, H-24) ,0. 94
(3H,s,H-25), “C-NMR (125 MHz,C,D,N)§:38.8
(C-1),28.4(C-2),78.2(C-3),39.4(C4),56.0
(C-5),19.0(C-6),33.7(C-7),40.0(C-8) ,48. 4
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(€C9),37.6(C-10),24.2(C-11),123.8(C-12),
144.9(C-13) ,42.2(C-14),29.2(C-15),28.1(C-
16) ,46. 1(C-17) ,44.8(C-18),81.3(C-19),35.8
(C20),28.9(C-21),33.4(C22),29.2(C23),
16.5(C24),15.5(C25),17.5(C-26),24.9(C-
27),180.9(C-28),28.8(C-29),24.9(C-30), LI
BRSSOk [22 ) BEAR — B, i iR D W
NE I o

4 HMEEEEE

KM CCK-8 JrikillE T L& ¥ 1 ~15 Rt 5h
X R 240 A TG SR, S5 R IR 1. WA A
W, &% 2,3a,3b,6,7,8,11,12 15 ¥ H A E 2 E
A AE T o b A& 2,12 X5 5 Ff i 96 20 i X
A BRI AE L& T X MCF-7, {6 &%) 8 *f
Hela,fb &% 15 X+ HeLa L #5A AR 55 & 40 ) 4 1,
HARE T W5

*1 ZREFHWULEYEIIMMBEABE IC,, (x£5,n=3)
Table 1 IC,, of compounds of Benzoinum for anti-cancer in vivo(x +s,n =3) pwmol - L~
L& HepG2 A549 HelLa MCF-7 PC-3
1 > 100 > 100 > 100 > 100 > 100
2 20.58 £1.49 24.77 £0. 46 12.16 +£0. 70 18.95 +0. 62 25.55 £1.48
3a 93.84 £1.95 74.54 £3.87 77.06 £4. 44 67.64 £6.20 > 100
3b > 100 > 100 90.31 +7.01 > 100 > 100
4 > 100 > 100 > 100 > 100 > 100
5 > 100 > 100 > 100 > 100 > 100
6 > 100 > 100 > 100 57.1+£2.15 > 100
7 53.84 £4.07 51.23 £0.24 > 100 31.97 £1.68 54.42 £4.26
8 > 100 67.98 £2. 66 27.28 +1.54 > 100 > 100
9 > 100 > 100 > 100 > 100 > 100
10 > 100 > 100 > 100 > 100 > 100
11 > 100 > 100 51.51 £4.24 > 100 > 100
12 18.91 £1.03 14. 67 0. 80 10.76 +0. 74 18.82 +1.80 9.80 x1.45
13 > 100 > 100 > 100 > 100 > 100
14 > 100 > 100 > 100 > 100 > 100
15 86.00 +6. 68 > 100 39.93 +3.80 53.74 £4.08 > 100
Ll 36.62 +1.25 38.57 £3.77 40.95 £0. 82 47.36 £3.17 35.89 £2.49
5 Wi [S%3H ]
Y BEERESGE, R Eas sy ﬁiﬁ;é;jﬁfii?iﬁﬁ%[MJ'
s L s T 422 = S s T v ki T PRS-
ig;i;iﬂii;zzﬁzzﬁfﬁ;g;?;;i 21 DA WAL B, AR K
BESEAAE D] MOl BL B2 201124 (4) £500-504.
BRI ASCNE LF ARG T B A 15 DI 13y e g AL (b 0 A B R B 5
W) I % F HepG2, A549, HeLa, MCF-7, PC-3 fif [D]. W B : o BH 25 R Hc 22,2007,
SET AN ML G T BRI R Ve, R T AL A 2 (4] Eu mBEERA S (D] MR
R 12 %55 R0 4006 2504 B B0 R 0 1, L 2K 2015,
WRERT AL, BT AW 7,8 FI1s fefpg) [0 T R FURE, S R A OB 2 A B
MCF-7, HeLa 4100 7% P J7 45 — 5 1 1k Ho il & AT 2012, 28(2) 1101
IR B LN R s o SRR UG R AL b
i 1 5 B 5 35 B [ o 26 24
T R T M IR 0 7 ) TR, Ll 201 29(5) 7578,
THAAE R RARYVUMIR 5 Y IF R L0 RIFRIE [ 77 wprem, 4 m, ohwein. 22 5 7 42 50 x4 4505 1 % 40

1.
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