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Synthesis of asiatic acid C,, C;, Cy;, and C,5 derivatives and their antitumor activities
in vitro

MENG Yan-qiu, ZHAO Min-jie, ZHANG Yi, LIU Li-wei, LIU Dong-ying
College of Pharmaceutical and Biological Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China

Abstract: Objective To design and synthesize asiatic acid C,, C;, C,3, and C,g derivatives, and to study their antitumor
activities in vitro. Methods Asiatic acid was used as starting material to synthesize the target compounds by structural
modification at C,, Cs, and C,3 hydroxyl groups, and C,g carboxyl group. The antitumor activities of the compounds were tested by
SRB assay. Results The target compounds were synthesized and characterized by MS and 'H- NMR. The in vitro antitumor
activity experiments showed that the antitumor activity of asiatic acid derivatives were higher than those of asiatic acid in vitro,

and were better than control drug gefitinib. Conclusion Asiatic acid derivatives have good antitumor activities which could be a

valuable candidate for further development.

Key words: asiatic acid; structure modification; synthesis; antitumor activity

RS SR A WA, BT A RN
s RS IR R A =R G
WU BURKFFCR I, AT R B P4 ik
ORATY Il PU . DUIMAS. FEiufis. BEIBE. 3T
JogRE o A SRS 25 AR A, RERE RIS 10T 254
PUR AN RSN A 7 LA =i KA S Sk e i
RIRE R, PRI KB 2 A R B MR A e 1)
SRRl L, AR R S AT A K
B S A R I T Bk 2 U R 5T A
S WK =& WA R BoE a1, AR

Ieim HEA: 2015-01-13

SRR N A, ML MEAT B M0E,
BT — RS AT AEY), A MS. ot
ZHTAT TH-NMR A T 458, xR e & it
AT T ARSMIUIM IR I P 5T
1 UEH5RY

Biichi B-540 # sl ;£ {%; Bruker ARX-300 !
MRESEIR BN, LCQ R4 (Finnigan /A ] );
37 C. 5% CO, fHAEFR4 (HA Sanoy AF]);
Model 550 fEFr1X (Bio-Rad A7]); FREHER (i
HHCN 95%, WTT T B IR A B A DD

EEWE: HEARBAESRIIE (21372156); ILTAEF T mEEABATE ANASHFHRIBEIIH (LR2013017)5 JEBHH RHE - Bt B)

WH (F13-316-1-47)

TEZ RN, ik, &, #d%, ML, EEAFWALATTIT. Tel: (024)89383903  E-mail: mengyangiu@hotmail.com



- 356 ¢ PN T Y3

Drugs & Clinic

FE30H FH4H  2015FE4 A8

W TR RER GF254, TR YITT 1 RERR Rl b
HRA; BEFIA 10%0R R LB ; RPMI-1640
Kigil (Gibco Aw]); WRALIIAEMEEE (MTT). &
FlE K /MRS R A (BSA), T iRk
WABRA; DS B (SRB) I H Sigma 2
Hl; BB (S 100382-200301, _LiEERSAEY)
BHEARAFD; HAEEE (5 120070047, B
FIRFERIZIAT IR 71D NFLISE A Mok MCF-7. Jlili
9 MR AS49 ¥ B 3L 1 AL X R IR ) IR T
(ATCC).o P IRFIIA S Bl sifh. 2740

2 HESER

2.1 BHIRLEY AA-L~IsBIE K

2,11 3,23-0-5% WA -1 95 e 1 -12- 445 -28- 2 1R
(AA-D 1l KBRS 5 (020 g, 0.40 mmol)
A6 FHEEZRAIR (0.03 g, 0.20 mmol) ¥fi#AE DMF
o, SRR 2,2- ZHAJE S (1.00 mL, 4.00
mmol), fEZE FHFE, Ak - B 4NE (31 1D
JEFFHR, TLC W N 5ese, 5% i
W pH HZ 7~8, WEYHBER CERI, U2
FH 2808 /K B MR S AN KIS e, oK IR BT
i, HhIE, DR AL A AL E A AA-T, mp 156.4~
158.2 C.

2.1.2  2- LA IE-3,23-0- 5 WA Jk- 15 I e AL - 12-
1i-28-1R1MR (AA-2) Mil#s Kb &9 AA-1 HIY
SRR, N TR 4- — FURENERE,
I ZERTF 10.00 mmol, N, A - BEER £
fig (3:1) AJEIFF], TLC WM e, 1%
M, RKYE, JERL, VEPREERETE. ARBT,

5770 AA-2 (96.00 mg), W N 42.10%.

2.1.3 2- LA IE-3,23-0- 5 WA Jk- 15 T e AL - 12-
15-28-1E S (AA-4) & Kb E4 AA-2 (50.00
mg, 0.09 mmol) #FAE 4 mL & i, IIAKE
IS0 (0.35 mmol), FHildh [N, Ak - B R L1
(31 1) ABIFH, TLC W oghe, 7286 RN
AR S B [ REE S, BRI 2 mL BF Ukt
IR ZEBRIN Ot SRR 2 K, 4977 1) AA-4(39.00
mg), FEH 78.00%.

214 2- LA HE-3,23-0- 5 W N JE- 1 9 ke - 12-
I5-28- W HFEIRTG (AA-TD IHI% B AA-2
(50.00 mg, 0.09 mmol) ¥M#AE 4 mL & ke,
IINEEEA (0.35 mmol), =iEHEFE 20 h, ZE)k 2-
LT AR HE-3,23-0- 7 W TR 2 - B e R - 12- 4755 -2 8- T
o ZRBR RN IAFIFNA SN ) S, TR I

2mL O, WURZERRIR Ok, REERME 2 k. Bt
AP 2 mL S e e iiE, =4
18 pH EA 9~10, $5iH: 5 min J5, MIAXTAHEER
iy (48.69 mg, 0.35 mmol), =i FMW, TLC M
WM 2% e OSSR, gk Hs 28 BR —&UHbe, 1)
RS IMA 2 mL 7K, HI#hH M pH {H 4 3~4,

Frih A, SRR RIE, K BRI .

T AGEA AAL R L EER R
wEaifh, AR - BER Ol (10 1) PRSIk
AAREE 24.51 mg, 77FN 49.10%. mp 130.0~
131.9 C. JLESHT (%): C (70.25), H (8.25),
N (2.54), O (18.91). ESI-MS m/z: 678.42 [M+
H]". '"H-NMR (500 MHz, CDCly) §: 8.27~7.62
(m, 4H, Ph), 5.15 (t, J=82Hz, 1H, H-12),

3.28 (d, J=7.5Hz, 2H, H-23a), 2.65 (d, J=7.0
Hz, 1H, H-23b), 2.15 (s, 3H, CH;CO), 1.28 (s,
3H, C(CHs,)y)» 1.20 (s, 3H, C(CHs),), 1.05 (s,
3H, CH3), 0.95 (d, J=8.0Hz, 3H, CH3), 0.81
(s, 6H, CH3X2), 0.74 (d, J=8.0 Hz, 3H, CH3),
0.58 (s, 3H, CHj3).

2.1.5  2-ZMBHAAHE-3,23-0- 7 W P 3 - 1 P e - 12-
J5-28- %A T AR (AA-L) HIHIG IR
AA-L G TTE, HGEY) AA-2 Tl 4-BUT JEK )
SN0 KH S RER AT (L itk alidh, A ihlg - BEIR 205
(11 WAk AR E A AA-L, BORN
32.81%. mp 165.0~166.4 ‘C. JLHEHHT (%): C
(76.32), H(9.44), O (13.27). ESI-MS m/z: 689.29
[M+H] . 'H-NMR (500 MHz, CDCly) d: 7.51~
7.08 (m, 4H, Ph), 5.13 (t, J=8.0 Hz, 1H, H-12),
3.26 (d, J=7.5Hz, 2H, H-23a), 2.62 (d, J=7.0
Hz, 1H, H-23b), 2.10 (s, 3H, CH;CO), 1.35 (s,
9H, PhC(CH3);X3), 1.25 (s, 3H, C(CHgs,),), 1.17
(s, 3H, C(CHz),), 1.08 (s, 3H, CH3), 0.93 (d,
J=8.0Hz, 3H, CH3), 0.85 (s, 6H, CH;X2), 0.73
(d, J=7.5Hz, 3H, CH3), 0.60 (s, 3H, CHj3).
2.1.6  N-ZRHE-2- OEA KE-3,23-0- 7 WA - 13 e
H12-45-28-WE e (AA-I) % RS Y
AA-L & RTE, G AA-2 FIEOR RV .
i EER A (B il alith, A yhlk - BERR R (51 1D

DEAT IR 3 0 B AR B4R AA-T3, BEH ) 38.66%.
mp 95.7~96.8 C. JLHEIHT (%): C (74.78), H
(9.34), N (4.57), O (12.62). ESI-MS m/z: 647.87
[M+H]" . '"H-NMR (500 MHz, CDCl3) d: 9.84 (brs,
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1H, CONH), 9.53 (brs, 1H, CONHNH), 7.25~
6.81 (m, 5H, Ph), 5.19 (t, J/=82 Hz, 1H, H-12),
3.32 (d, J=7.5Hz, 2H, H-23a), 2.68 (d, J=7.0
Hz, 1H, H-23b), 2.20 (s, 3H, CH;CO), 1.23 (ss,
3H, C(CHs,),)» 1.15 (s, 3H, C(CHz)), 1.06 (s,
3H, CH3), 0.96 (d, J=8.3Hz, 3H, CH;), 0.87
(s, 6H, CH;X2), 0.71 (d, J=8.5Hz, 3H, CH3),
0.57 (s, 3H, CHj).

2.1.7 N-(3- K i])-2- £ B 48 3E-3,23-0- 57 0 A
RE-T IR 1 -12-0-28- Wil (AA-L) [Mfil# 1%
WEY AAL AT, G AA-2 R 3-5
BT REA S N o KRR (i 4k, Ak -
BEPR CME (50 1) Yol vk v o ok AR [ 14
AA-L, W#H 39.61%. mp 198~200 C. JTGES>
M (%): C(73.22), H(9.91), N (4.59), O (12.83).
ESI-MS m/z: 637.54 [M-+H]" . "H-NMR (500 MHz,
CDCly) d: 7.73 (s, 1H, NH), 5.99 (s, 1H, H-12),
5.07~5.04 (m, 2H, H-2/3), 4.59~4.53 (m, 1H,
NHCH), 3.86 (d, J=8.0 Hz, 1H, H-23a), 3.60
(d,J=7.5Hz, 1H, H-23b), 2.43(m, 1H, CH(CH3),),
2.10 (s, 3H, CH;CO), 2.02 (s, 1H, OCH), 1.72
(d, J=6.3Hz, 3H, CH(CHs,),), 1.36 (d, J=6.3
Hz, 3H, CH(CHsp),)-

2.1.8 N-[2- L4 HE-3,23-0- 57 W 74 FE- 13 J e 4 -
12-05-28-FR-EETIRIE (AA-Is) HIibl# =Btk &
AA-L A ROTE, GG AA-2 FIDREE V.
an RERAE Lk 2l Ak, Al - BEIR B8 (51 1)
VeI o OB AR & AA-Ts, R 30.05%
mp 127~128.3 C. JLHEHT (%): C (75300, H

amines

CH,Cl,

1
Fig. 1 Synthetic route of target compounds AA-I;~1I¢

OOH
Ac,0, DMAP
[l et RN

THE, 1t

(8.29), N (3.45), O (12.77). ESI-MS m/z: 752.32
[M+H]". '"H-NMR (500 MHz, CDCl3) 6: 9.87 (brs,
1H, CONH), 9.55 (brs, 1H, CONHNH), 7.73~
7.15 (m, 9H, PhX2), 3.37 (d, J=7.5Hz, 2H,
H-23a), 2.75 (d, J=7.0 Hz, 1H, H-23b), 2.26
(s, 3H, CH;CO), 1.28 (ss, 3H, C(CHs),), 1.19
(s, 3H, C(CHs),), 1.10 (s, 3H, CHj3), 0.95 (d,
J=83 Hz, 3H, CH3), 0.83 (s, 6H, CH;X2),
0.75 (d, J=8.5 Hz, 3H, CH3), 0.56 (s, 3H, CHj3).
2.1.9  N-[3-(2-F LML RE)]-2- L BE A E-3,23-0- 7% 1
NIE- 5 B - 12-0-28- e (AA-Te) Ml §%
WAL G AA-L A O, eGP AA-2 il 2-
GHE-3- RN mE SN o R S I RE A itk afidh, A
ik - BERR B (50 1) YRMAS vk s ok AR [ 44
AA-To, %N 34.48%. mp 134.6~1352 C. L&
I (%): C (72.43), H (8.77), N (6.48), O
(12.29), ESI-MS m/z: 660.13 [M+H] . 'H-NMR
(500 MHz, CDCl3) d: 7.62~7.43 (m, 1H, Ar-H),
5.80 (brs, 1H, NH), 542 (s, 1H, H-12), 3.78
(d, J=10.5 Hz, 1H, H-2/3), 3.68 (m, 1H, H-2/3),
3.43 (d, J=6.5Hz, 2H, H-23a), 3.30 (s, 1H,
CH3), 2.41 (d, J=7.5Hz, 1H, H-23b), 2.25 (m,
1H, CH(CHs),), 2.06 (s, 3H, CH5CO), 1.87 (s,
1H, OCH), 1.53 (d, J=8.5Hz, 3H, CH(CHs,),),
1.12 (d, J=8.5Hz, 3H, CH(CHs),)»
ALY AA-T ~Tg [ 65 e £ LI 1.
2.2 B EY AA-IL~T RIS
221 2-35E-3,23-0-7 W N 3 2 e - 12-045-28-
RIR (AA-3) I K 0B AR TRILNE S & (PDC,

AcOr.

AA-2

AA-Ly: R,z—O@%
H
AA-L R= CN-N—

CH;
AATGR= mNHNH—
»

BRI S AA-L~T IS BB %%
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160.00 mg, 0.15 mmol) MIHER NN E] — 50 ke
e, N 0.20 mL ZEREFEFE 30 min, 17 AR
RO I 2L A AA-1 (83.50 mg, 0.16 mmol) [
AT, RN 2 he A7 i - BETR £, 155
(41 1) NEIFH], TLC MRERINGE SN £ 5.

RIVSERG, eI, LBREER, R ZERER 2 A
Fse, 4% [ 4R T 30.00 mL BER £ 05, ik 30
min, FIBEEIR CBSFI/KAHL, A3 AU JC KB Rk
T, ORI, BB TRA, AR RN S
Y AA-3 (IR 60.50 mg, WCE N 72.41%.

222 2-33E-3,23-0-5 W N - 1 ke - 12-055-28-
LR (AA-ILD Wifiles Kb &9 AA-3 (50.00 mg,
0.10 mmol) EMARLE 4 mL 4-— W JLmtned, A
AL = R IR AT, AR 4 %E (0.03 mL, 0.38
mmol), FHIHEHRE, TLC HREAA AR & SN 2%

TRE Y HIETR CWEHEE, A HLZ 28 TRK A5
eSS TOKBRIREE T8, HhiE, R 280
O R, RS RERR AR (B S aliAt, Ak - 1
8 TR (9 - DBEBAT R AR 14 AA-ILL (24.50
mg), WCRA 46.52%. mp 115.7~116.6 ‘C. JLEH
ST (%): C(75.78), H(9.76), O (14.88). ESI-MS
miz: 541.18 [M+H] . '"H-NMR (500 MHz, CDCl;)
5: 5.63 (s, 1H, H-12), 3.86 (d, J=8.5Hz,1H,
H-2/3), 3.62 (m, 1H, H-2/3), 3.51 (d, J=17.5 Hz,
2H, H-23a), 2.76 (d, J=7.5 Hz, 1H, H-23b),

221 (m, 2H, CH,), 1.67 (s, 2H, OCH,), 1.43
(d, J=8.5Hz, 3H, C(CHs,),), 1.02 (d, J=8.5 Hz,
3H, C(CHz),), 0.63 (t, J=6.5 Hz, 3H, CH;), 1.06
(s, 3H, CHy), 093 (d, J=8.0 Hz, 3H, CHj),

0.85 (s, 6H, CH3X2), 0.74 (d, J=8.0Hz, 3H,
CH3), 0.60 (s, 3H, CHj).

223  2-3RIE-3,23-0- 57 W 4 FE- 1 F e AL -12- 4 -
28- LA TPIEIL S (AA-IL) M4 #Eib &)
AA-TL MG O, G AA-3 IR IR LI
SN o KL Eh P RERCAE (i alith, Ak - B £
(701 VWA A EmARE A AAL, WEA
37.85%. mp 133.2~134.1 C. JLE NN (%): C
(72.45), H (9.23), O (18.72). ESI-MS m/z: 599.24
[M-+H]". '"H-NMR (500 MHz, CDCl3) 6: 5.71 (s,
1H, H-12), 3.72 (d, J=7.5Hz, 1H, H-2/3), 3.52
(m, 1H, H-2/3), 3.38 (d, J=7.5 Hz, 2H, H-23a),
2.78 (d, J=7.5Hz, 1H, H-23b), 228 (m, 1H,
CH(CH;),), 2.18 (m, 2H, CH,COO), 2.06 (m,

2H, COOCH,), 1.58 (s, 2H, OCH,), 1.43 (d,
J=8.5Hz, 3H, CH(CHs,),), 1.02 (d, J=8.5Hz,
3H, CH(CHs,),), 0.76 (t, J=6.5Hz, 3H, CH3).
224 2-3RIE-3,23-0- 57 W N I - 5 FR ke AL -12- 45 -
28-%F AL 2K (AA-IL) & Bk aY
AA-IL AT, HAAEY) AA-3 RIS ISR )
BN o K P RERCAE (i alifh, Ak - ISR 215
(7 0 1) PEMiAS A ek AR & AA-TT; (19.20 mg),
WE Ky 37.85%. mp 134.2~135.5 ‘C. JLEDHT
(%): C (72.19), H (8.34), N (2.26), O (17.89).
ESI-MS m/z: 633.27 [M+H]" . 'H-NMR (500 MHz,
CDCly) d: 7.66~7.42 (m, 4H, Ph), 5.42 (s, 1H,
H-12), 3.76 (d, J=6.5Hz,1H, H-2/3), 3.52 (m,
1H, H-2/3), 3.41 (d, J=7.5 Hz, 2H, H-23a),
2.63 (d, J=7.5Hz, 1H, H-23b), 2.32 (m, IH,
CH(CH;),), 1.65 (s, 2H, OCH,), 141 (d, J=
8.5 Hz, 3H, CH(CHs,),), 0.93 (d, J=8.5 Hz, 3H,
CH(CH3zp),)-
22,5 2-3RIE-3.23-0- 57 W 4 - 1 F ke AL -12- 9 -
28- XU T KR (AA-TL) [Hl& GRS
AA-TL AT, BHEEY AA-3 R 4-5UT HK
W3 S o AHL B P RE R FE O B 2lifk,, Ak - TS PR £
Mg (7 0 1) BERAR B BB AR & AA-TL, (19.30
mg), WK 37.85%. mp 133.2~134.1 ‘C. JLEH
IHT (%): C(78.33), H(9.56), O (12.56). ESI-MS
mlz: 645.23 [M+H] . '"H-NMR (500 MHz, CDCl;)
5: 7.83~7.21 (m, 4H, Ph), 5.53 (s, 1H, H-12),
421 (d, J=6.5 Hz,1H, H-2/3), 3.89 (m, 1H,
H-2/3), 3.35 (d, J=8.0 Hz, 2H, H-23a), 2.71 (d,
J=7.5Hz, 1H, H-23b), 2.47 (m, 1H, CH(CHs),),
1.54 (s, 2H, OCH,), 1.46 (d, J=8.5 Hz, 3H,
CH(CHs,),), 1.17 (d, J=8.5 Hz, 3H, CH(CHsy),),
0.82 (s, 1H, CH3), 0.78 (s, 1H, CH3), 0.65 (s,
1H, CHj3).

HARLAY) AA-TL~TL, 4 B 26 WA 2.,
2.3 BirLAH AA-IIL~IIL 4 B9 & B
230 2-3RIE-3,23- T O BRI - 1 A b R -12- 0 -
28-R (AA-6) il #iba% AA-3 (100.00
mg, 0.19 mmol) ¥ARELE S, MMM SRR
B, HidE 2 h, TLC BERESASINARH SN2 5. Tk
FEZERRE A, HIBSRR Sl =9, KRG
WIRPEA AR, AHUH ORI T8, e
B, IEER 2R, AR ML G AA-6 R,
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/(D[:@?Sgcoon
TsOH

\’\/
AA

AA-1

AA-TL: Ry=CH,CHj;

COOH
/(d:gjj\?ﬁ j:D]:S%ECOOH COOR, AA-ILy; R=CH,COOCH,CHj;
- BrR. K2C03

AA-TLy; R— NOZ;

DMEF, 1t
7&0 AATL R — )<

2 B EY AA-IL~I1, BE R
Fig. 2 Synthetic route of target compounds AA-II;~11,4

YR AA-6 FH USRI A, IR 4-
ZHEIEIERE , SN ZIREF 10.00 mmol, i N,
Tk - BERR 206 (12 1) AJETFR, TLC K
IR OVETRE, ZA TR, 0K, U8
o, JEPRE R, BT, 1577 AA-6 (67.00
mg), BN 61.83%.
232 2-3HE-3,23- L WA FE- 1 IR b AL - 12- 4 -
28-24 0 (AA-IID WHil%  FibE% AA-6 (50.00
mg, 0.09 mmol) ¥FAARTE 4 mL 4-— FZEnLne 4,
IIANAEAG S (P BR BRE, T AR Z%¢ (0.03 mL, 0.35
mmol), EIRBFE, AllE - R LN (1 1) o4
JEFFF], TLC FREFS I & S WY 2% 5o TRA YR B
18 CBREEEL, AN H ZERK R AR AN A B i e
U, TOKBRRREET 1, ik, WURZER ﬁfélélﬁx
FEL R AR (o i alifh, Ayl - BETR £ 05 (5 :
VEMEAAS B R AR FE A AA-TTT (19.30 mg), Ll&c
#3971 %o mp 153.6~154.2 Co TLEIIHT (%):
C (71.78), H (8.94), O (19.36). ESI-MS m/z:
585.42 [M+H] . 'H-NMR (500 MHz, CDCl3) 6:
571 (s, 1H, H-12), 3.83 (d, J=8.5 Hz, IH,
H-2/3), 3.69 (m, 1H, H-2/3), 3.53 (d, J=7.0 Hz,
2H, H-23a), 2.78 (d, J=6.3 Hz, 1H, H-23b),
221 (s, 2H, CHy), 2.17 (m, 2H, COOCH,),
2.09 (s, 3H, CH;CO), 2.01 (s, 3H, CH;CO),
0.65 (t, J=6.5Hz, 3H, CH3).
233 2-Bi3E-3,23- T AR I A R AL 120 -
28- LA HBEIE R (AA-TIL) 4 fRib &
AA-NL A ROT:, AGEY) AA-6 FIS LR L1
Jirﬁo R R A (il alifh, A ik - 51 £ 15
DD PRI R AR [ 4K AA-TIT, (19.70 mg),
Llﬁci%jj 37.38%. mp 182.1~183.6 ‘C. JLEIHT
(%): C(69.23), H(8.56), O (22.58). ESI-MS m/z:
643.54 [M+H] . 'H-NMR (500 MHz, CDCl3) 6:
573 (s, 1H, H-12), 3.67 (d, J=8.5 Hz, 1H,

H-2/3), 3.52 (m, 1H, H-2/3), 3.36 (d, J=7.0 Hz,
2H, H-23a), 2.84 (d, J=6.3 Hz, 1H, H-23b),
2.57 (s, 2H, CH,), 2.38 (s, 2H, CH,CO0), 2.15
(m, 2H, COOCH,), 2.08 (s, 3H, CH;CO), 2.00
(s, 3H, CH;CO), 0.53 (t, J=6.5Hz, 3H, CHj).
234 2-3RIE-3.23- T LRI - SR AL -12- 0 -
28-XF R (AA-IL) & #IBAEY)
AA-IL IRA BOT I, A AA-6 Rl 2K )
SN o LA AR AR (B alith, Ak - BEIR B
4 1D PEMAT R AR B 44 AA-ITT; (19.70 mg),
FEEN 30.38%. mp 184.1~185.6 'C. JLEHT
(%): C (69.08), H (7.48), N (2.27), O (21.35).
ESI-MS m/z: 678.54 [M+H] . "H-NMR (500 MHz,
CDCly) d: 7.68~7.35 (m, 4H, Ph), 5.69 (s, 1H,
H-12), 3.86 (d, J=7.5Hz, 1H, H-2/3), 3.74 (m,
1H, H-2/3), 3.51 (d, J=7.0Hz, 2H, H-23a), 2.50
(d, J=63Hz, 1H, H-23b), 2.29 (s, 3H, CH;CO),
2.15 (m, 2H, COOCH,), 2.07 (s, 3H, CH;CO).
2.3.5  2-FIE-3,23- T AR A L - S AR b AL -12- 0 -
28- XA TR A (AA-TIL) Ul @b &Y
AA-TL IOA O, ARG AA-6 R 4-5UT 2K
My SO o KL PR RE E i 2tk , At - PR 2
B (50 1) YEliAS B AR E & AA-TIL, (20.70
mg), 7K 41.38%. mp 182.8~184.1 ‘C. JGH
M (%): C(74.87), H(8.62), O (16.39). ESI-MS
m/z: 689.15 [M+H] . "H-NMR (500 MHz, CDCl;)
5: 7.54~729 (m, 4H, Ph), 5.58 (s, 1H, H-12),
3.87 (d, J=8.5Hz, 1H, H-2/3), 3.70 (m, IH,
H-2/3), 3.51 (d, J=7.0 Hz, 2H, H-23a), 2.78 (d,
J=6.3Hz, 1H, H-23b), 2.32 (m, 2H, COOCH,),
2.19 (s, 3H, CH;CO), 2.07 (s, 3H, CH;CO),
1.56 (s, 3H, CH3), 1.50 (s, 3H, CH3), 147 (s,
3H, CHs).

HAMEA Y AA-TIT ~ 111, )& s 2k LI 3.
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oY TsOH - HaA HO™ i
HO it HO™
AA-3 . AA-5
: AA-IIL: Ry=CH,CHj;
AA-TI,: Ry=CH,COOCH,CHj;
CAw0 COOH  pr K,CO; o) ! 'COOR; 2 2 2
: AA-IITy Ry= —( )-NO,

THEF, 1t DMF, rt AcO™

o AA-TII; Ry= _©_<

AA-6

3 BRRUEY AA-IIL A~ S R B4
Fig. 3 Synthetic route of target compounds AA-III;~1II,

24 (KRIMNEMIRIE

PUSAZIE . 5 4R Je A Y Y, R SRB
TR AR S B R S A AT W0 (R A4 A i 2k
We BN AS49. A LI 40 ) MCE-7 3
BT 96 LM, 4L 100 uL, T 37 ‘C. 5% CO,
PFAE R A 24 ho IOARRINGL G4, W5 314 10,
5. 2.5\ 1. 0.5 pmol/L; XML INSEAFIE 1% H
FEMOAR) PMI-1640 5579 = 4 A EFRA
nanie. sS4 3 ML, K59% 48 h Ji, SRB LK
WAL A5 2 o BEFLIIA 100 puL 10% 7004 1 =
LB, 96 fLIE T4 C 1 h, AAKEWES &K, =
IR T o 37 CHeth 30 min, 1%MBEFRUEER K45 &1
SRB. ZEiRHET J51# H Tris-base H#iE (10 mmol/L,
pH 10.5) WAL AR &5 A Ik, SR BEbRAX
570 nm ALIEWOCE () 8, EmEIR, sz
Eﬁsﬁ,m$ﬁﬁ

%%%%%%ﬁ%ﬁ%%%%ﬂAﬁ9ﬁ
MCF-7 A K HA — e e, s
Y AA-T,, AA-I, % A549 FI MCF-7 41 o 2 I H AR 4
FRIARITE I, AA-T %) A549 1 MCE-7 41 fu i3
B h 40.33%457.67%. AA-L, % A549 Fil MCF-7
A AE IR 23501 g 43.44%. 53.82%, W@ & T
TR, X AS49 A0 A0 P T IR o 245
AR B . (b &) AA-TT; X} A549 I MCF-7 41l fity
(R A 39.61%- 58.93%, BT TS
1%, X AS49 g T e e . ttn]
WL, BRI ER Cy LS, Csv Cos PLFRIERK
Tk, [FIIN Cog A7 FRIE BRI W] LASRE i LT g v 1k
MIEFR Cov Csv Cos MIRHEE Cog MRIEIAT

& B @R B TR S M A B . 45
R 1.

#z1 LEY AAT 5 AA-TI34s AA-TIT;~y X MCF-7. AS549
B RS RS
Fig. 1 Cytotoxic effects of compounds AA-I;~,, AA-II3,
and AA-III;—4 against MCF-7 and A549 cells

o /% ICso/(umol-L ™)
A549 MCE-7 A549  MCF-7
B 18.71 18.86 4351  >50
AA-L 40.33 57.67 30.14  >30.26
AA-L 43.44 53.82 29.38 40.23
AA-II, 39.61 58.93 32.05 29.85
AA-II, 23.66 46.83 41.47 48.03
AA-III, 23.51 40.22 4211  >50
AA-IIL, 29.71 42.67 29.60  >50
FEANE 79.88 85.98 3.69 0.026
AR e 30.27 78.36 28.65 38.75
3 itie
P R N SR 22 R A O Sk e SR 4

745 o T i ARG 4 M 4 A AN )R 1 300 7 4
o /N2 SRR IR I Cog RIS R 2
1% TG B N A B L LA PR 258 S R, B LA
B SR AL I (A 32 ST A 2 65, WA

— RN TER O VBT RRTAEY, Bf
IRGFIIHTIIRE I o Zhao 2GR FE BRI Cs.
Csyv Cos MR FERAT BEAL IR J5 X N AT 4L
LI, FTASRT AN i CCly i85 & I RFREIE 7 2R IR AR
&R 25.6%, B SR TR R CORIFE TR
1% R AR 4L 7E AN AR 2 B RRAUMIRI AL
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KAMHAL L, ST ERR Cyv Civ Coy M Cos fif
BHTEEEE, W IFE T 14 MHTERERATA
Y1, HArALSPIRSE 4 MS. "THINMR K TtE5
MTRAIE s Rl SRB 5 FLEAT T PR APt v 1
WFFT. ARSI LIRS ROl A R J5UkE, R P LR =
W E A, B ERR Cof PR lE, Civ CufiFt
SERmE, RIS Cog A RIE RS (BERG, 7356
AN T R 2- LA IE-3,23-0-573 W A 55- 2% Ji e -
12-975-28-F2 MRl (kI BB, CofiiRIEA
TRRRIE, Cyv Con MEFRIERME, IR Cog A JRIE
B, 153 4 A4S 1R 2-3HE-3,23-0-F A HL- 13
Bt -12-475-28-FR IR BE S 5 W) o Co 7 R I A AL B
BRI, Csv Cos FLFRILIL LWL ELHE, [FIHDE Cog
RERILRNS, 53] 4 A 1 R 2-98-3,23-— 2.1
A1 - 12-0 28 - RIRFE AL 5 o TS TS
P o, W RRE B EE AEAT G BB, K
Co N FRBERNNE, Cav Cyu ALJMBRELEE, Cog A7 RIERL
P Cak@iie), mrRedemdipuiRgtt. i
TF A 5 R R (10 45 ) s AT IR P o L —
E MR TR .
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