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Chemical constituents of alkaloids from Melodinus suaveolens
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Abstract: Objective To study the alkaloids from the chloroform fraction of the ethanolic extract of the stems of Shancheng
(Melodinus suaveolens). Methods The compounds were isolated and purified by acid extraction and alkaline precipitation method,
silica gel column chromatography, semi-preparative high performance liquid chromatography, and other chromatographic methods.
Their structures including absolute configurations were elucidated from a combination of NMR and HRESIMS data, as well as
circular dichroism calculation. Results Twelve alkaloids were isolated and characterized from the ethanolic extract of the stems of
M. suaveolens. Their structures were identified as melosuavine A (1), tabersonine (2), 3-oxotabersonine (3), quebrachamine (4),
A'*-vincamone (5), A'*-vincamenine (6), 3-oxo-11-methoxytabersonine (7), alstoyunine G (8), pachysiphine (9), lochnerinine (10),
tubotaiwine (11) and venalstonine (12). Compounds 2, 8—10 showed significant cytotoxicities against all the tested tumor cell lines.
Conclusions Compound 1 is a new alkaloid, and compounds 4, 11 and 12 are isolated from M. suaveolens for the first time.
Compound 10 displayed significant antiproliferation activity against A549, HepG2, and PC-3 cells with ICso values of 7.11, 0.84 and
3.78 umol/L, respectively.
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Fig.1 Chemical structures of compounds 1—12
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PR E = EE, SR ESKEFEHL
BN INTRBHED LLFE M. Suaveolens Champ.
ex Benth. [RE I, FEMFRA (201512TMO03) 17T
GrE KR SRR Bidr A %

2 RESHE

L Z58F (16.8 kg) M, H 8 REAF 95%
CEEBWHREA 3 Ik, &I, WUERSS 3] Ll
BE. U ORRENKSEL MRS pH A
1~2, HIBERR CERZEHL 3 IR, GIFENUAE, JRERK
A3 BHEAEYBAE . KA 20K TS pH 2 9~10,
HSEDIZER S X, &I, BUERS 250
AHEDEAEBRAE (149 ). SRIEHG S AEVIBAR AT
RERCAE (L 7 B, DA S be-HEE (200 0 1~5 1 D
NTREIAREEEEVERL, £ TLC ¥ 5 & 36 6 ANERAL
(Fr. 1~6).

Fr. 3 FIH i i (1% 43 B8, DUA Tk -TE IR &
fis- FBE- K ORIE IR &R, 4 HPLC 205152 6
ANH Sy Fr. 3.1~3.6. Fr. 3.1 24344 HPLC ( FHEE-
K 85115 HEMREMNEY 2 (12.0 mg, ®R=20
min); Fr. 3.2 | Sephadex LH-20 () #4174
5, dt—PEnd ] % HPLC (FREE-/K 65 : 35) 4
FMAEM 3 (5.2mg, ®=22min). 7 (104 mg, =
25min) 18 (2.6 mg, ,_R=30min); Fr.3.3 &K
FE L TE CH M BE-BSR 056 30 @ 1~1 1 1D #4745,
HE— 5 iE 4 HPLC (HEE-/K 83 1 17) 531k
A9 (2.5mg, ®R=20min) A1 10 (12.1 mg, ®R=25
min); Fr. 3.4 FIFREERAENE ChmEF-BER L
300 1~1: D #4750, i 4 HPLC
(HIEE-7K 80 : 20) 1FEMLEY) 11 (4.0 mg, ®R=20
min) 112 (1.1 mg, ®=25 min); Fr. 3.5 F|
Sephadex LH-20C i) 43 B J& , J8 3+ il #& HPLC
(HEE-7K 90 : 10) sy B4ifb &4 4 (2.0 mg,
fr=16 min).

Fr. 4 UUA JHIBE-BS TR £ G- H BE-KONTR R R,
8 H R S AT 0 B, & HPLC T & IF4%
B 6 NMHS) Fr. 4.1~4.6. Fr42 R A 4
JHEE-B5EL 2.7 30 © 1), Sephadex LH-20 () 4y
B g, HE— s 4% HPLC (HEE-/K 65 & 35)
A B2 A 1 (2.0mg, ®R=20min).

Fr. 5 FIFH A Be - 2 £, 196 - H BE- 7K R v 7R A4
R, W EE R AN EAR 6 MY Fr. 5.1~
5.60 Fr. 5.2 g — Pl e AT i CflBE-BE IR &
fig 20 : 1), Sephadex LH-20 (%) B )5, R

FI -1 % HPLC (HEE-7K 80 : 20) 4ifbfg 21L&
¥ 6(1.7 mg, tr=35 min); Fr. 5.3 & Sephadex LH-20
(HED). -4 HPLC (HEE-/K 75 1 35) 4rE4difh
FHbEY 5 (1.0 mg, =23 min).
3 ZEE

&Y 1: AR (HEE); HR-ESI-MS &
INHESY T TS IMAH]Y m/z 365.1497 (i1
365.149 6), 454 'H-NMR A1 BC-NMR %3, i€
HArF 70N CoHaoN2Og, ANEFIE N 13, 'TH-NMR
(R D ATUBHEEH A 1, 2-HRERES
0u6.72 (1H, d, J = 7.8 Hz, H-12), 7.14 (1H, t, J = 7.8
Hz, H-11), 7.24 (1H, d, J = 7.8 Hz, H-9), 7.25 (1H, t,
J=17.8Hz, H-10); 2 HJiIef55 ous5.65 (1H, dt, J=
10.0, 2.0 Hz, H-14), 5.69 (1H, d, J = 10.0 Hz, H-15)
A1 61 5.00 (1H, d, J = 10.9 Hz, H-18a), 4.94 (1H, d,
J=17.6 Hz, H-18b), 5.72 (1H, dd, J = 17.6, 10.9 Hz,
H-19); 1 &%V H H(E 5 61 4.50 (1H, dd, J = 18.0,
=1 1L&41 /89 H-F1 BC-NMR #3Z (600/150 MHz, CDCls)

Table 1 'H- and '*C-NMR data of compound 1 (600/150
MHz, CDCl3)

{Z30A Ju dc DEPT
2 166.8 C
3a 4.50 (ddd, J=18.0, 4.5, 2.0 Hz) 39.1 CHa
3b 3.39 (dd, J = 18.0, 2.0 Hz)

5 170.6  C
6a 3.08 (d, /= 18.6 Hz) 451 CH
6b 2,62 (d,J = 18.6 Hz)

7 534 C

8 1266 C

9 7.24 (d,J="7.8 Hz) 1268 CH
10 725 (t,J = 7.8 Hz) 1288 CH
11 7.14 (t, J="1.8 Hz) 1246 CH
12 6.72 (d,J="7.8 Hz) 1158 CH
13 1343 C
14 5.65 (ddd, J=10.0, 4.5, 2.0 Hz) 121.5 CH
15 5.69 (d, /= 10.0 Hz) 1307 CH
16 639 C
17a 3.00 (d, J=13.9 Hz) 429 CH:
17b 2.50 (d, /= 13.9 Hz)

18a 5.00 (d,/=10.9 Hz) 1162  CH:
18b 4.94 (d,J=17.6 Hz)

19 5.72 (dd, J=17.6,10.9 Hz) 140.7 CH
20 479 C
21 3.92 (s) 766 CH
CO2CHs 169.5 C
CO:CH:  3.65(s) 534 CH;s
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4.5 Hz, H-3a), 3.39 (1H, dd, J = 18.0, 2.0 Hz, H-3b); 2
H g 5 e (S S o 3.08 (1H, d, J = 18.6 Hz,
H-6a), 2.62 (1H, d, J = 18.6 Hz, H-6b) £ 3.00 (1H, d,
J = 13.9 Hz, H-17a), 2.50 (1H, d, J = 13.9 Hz
H-17b), 1 MERXFIAE S 0n3.92 (1H, s, H-21),
1 MRS S 0n 3.65 (3H, s, OCH3). 3C-NMR %
(R D H, BT S RERX R Sk,
RN 2 NIFERFWRES dc 126.6 (C-8), 134.3
(C-13), 3 MEWIRZERE 5 dc 53.4 (C-7), 63.9 (C-16),
47.9 (C-20) PAK 3 MIRILTRIE S dc 166.8 (C-2), 170.6
(C-5),169.5 (CO-CH3), LK 1.

'H-'H COSY W &9 1 A7 3 N HE
8 & & 48 H-9/H-10/H-11/H-12 . H-3/H-14/H-15 F
H-18/H-19, 454 HMBC 3 BRI FE A OG5 5
H-3/C-5, C-21. H-6/C-7, C-8. H-9/C-8, C-7.
H-12/C-13 . H-15/C-20, C-21. H-17/C-2, C-16-
H-19/C-17, C-20 1 H-21/C-7, C-16, w15
S EY) scandine A #H [F] 145 ¥4 & 42051, 3 —
il HMBC a5 515 5 H-3, H-6/C-5 Flf& 73 3% it
TEHEWTHY, 1 5 scandine AHEL, 5 06737 F 3E AR M Hi
Fek, HbHE 7AW 1 T 4584 . /£ ROESY
Perp, @i H-9/H-21, H-6/H-OCH; LA & H-21/H-19
FIFHRAE 5, &M H-6/H-OCH;. H-21/H-19 fii T[]
fll, 5 scandine %A= T AR X 44 28— 0ol DL
2D-NMR i 3 ZH S E 5 WK 2.

B 1 s Fy B @it il v 5 ECD fl
SZUG ECD ELBCRIAER . L&Y 1l REAELE 1a Al
1b BEAh LR, @ e ECD seiilt K it
5 ECD M#diasfe 1 Xy (F 3). LIk
B, & 1 52 ECD % (MeOH) 7E 207 nm
(Ae +37.5) #1257 nm (Ae +7.3) 44 1EME Cotton
RN, 5 1a THE ECD ik (MeOHD JEAY)4,
MMiaE T 1 MAXNMWEYES 1a —3%, N
7S,16R20R21S, fir 4 93 K75 A (melosuavine A).
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experimental and calculated ECD spectra of compound 1

Two possible absolute configurations and

&Y 2: A ESI-MS m/z 337.1 [M+H] .
'H-NMR (600 MHz, CDCl3) §: 8.99 (1H, s, NH), 7.23
(1H, d, J = 7.6 Hz, H-9), 7.14 (1H, t, J = 7.6 Hz, H-10),
6.82 (1H, d, J = 7.6 Hz, H-12), 6.87 (1H, t, J = 7.6 Hz,
H-11), 5.79 (1H, m, H-14), 5.71 (I1H, m, H-15), 3.77
(3H, s, OCH3), 3.46 (1H, m, H-3a), 3.19 (1H, d, J=15.0
Hz, H-17a), 3.05 (1H, m, H-3b), 2.71 (1H, m, H-5a),
2.68 (1H, s, H-21), 2.55 (1H, d, J = 15.0 Hz, H-17b),
2.44 (1H, m, H-6a), 2.07 (1H, m, H-5b), 1.80 (1H, m,
H-6b), 0.99 (1H, m, H-19a), 0.86 (1H, m, H-19b), 0.64
(3H,t,J="7.5 Hz, H-18); *C-NMR (150 MHz, CDCl;)
0: 167.0 (C-2), 51.1 (C-3), 50.7 (C-5), 44.7 (C-6), 55.3
(C-7), 1382 (C-8), 121.6 (C-9), 120.7 (C-10), 127.8
(C-11), 109.4 (C-12), 43.3 (C-13), 125.0 (C-14), 133.3
(C-15),92.3 (C-16), 27.1 (C-17), 7.6 (C-18), 28.6 (C-19),
415 (C-20), 702 (C-21), 51.1 (COOCH;), 169.2
(COOCH3). LA FHdR 5 SClikikIE A —207, %
SENAT 2 IR 7K H B

&Y 3: TaiRYr; ESI-MS m/z 373.1 [M+
Na]". 'H-NMR (600 MHz, CDCLs) &: 9.04 (1H, s,
NH), 7.23 (1H, t, J = 7.2 Hz, H-11), 7.23 (1H, d, J =
7.2 Hz, H-9), 6.95 (1H, t, J= 7.2 Hz, H-10), 6.89 (1H,
d, J=7.2 Hz, H-12), 6.45 (1H, d, J= 10.0 Hz, H-15),
5.96 (1H, d, J = 10.0 Hz, H-14), 4.31 (1H, m, H-5a),
3.98 (1H, s, H-21), 3.79 (3H, s, OCH3), 3.38 (1H, m,
H-5b), 2.62 (1H, d, J = 15.5 Hz, H-17a), 2.07 (1H, d,
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J=15.5Hz, H-17b), 1.95 (1H, m, H-6a), 1.89 (1H, m,
H-6b), 1.09 (1H, m, H-19a), 1.00 (1H, m, H-19b),
0.72 (3H, t, J= 7.4 Hz, H-18); 3*C-NMR (150 MHz,
CDCls) 0: 165.5 (C-2), 161.6 (C-3), 43.5 (C-5), 43.5
(C-6), 56.8 (C-7), 135.7 (C-8), 128.8 (C-9), 121.4
(C-10), 121.6 (C-11), 110.0 (C-12), 143.0 (C-13),
123.0 (C-14), 145.3 (C-15), 90.3 (C-16), 26.1 (C-17) ,
7.5 (C-18), 27.3 (C-19), 40.6 (C-20), 66.7 (C-21), 51.4
(COOCH3), 168.5 (COOCH3). L ¥k 5 ki
EHAR— 08, W E A 3 N 3- BRI K
H .

&Y 4: RFERA; ESI-MS m/z 305.1 M+
Na]*, 7> 73 A CioHxNzo 'H-NMR (600 MHz,
CDCl3) d: 7.70 (1H, s, NH), 7.48 (1H, d, J = 7.3 Hz,
H-9), 7.29 (1H, d, J = 7.3 Hz, H-12), 7.07 (1H, m,
H-10), 7.07 (1H, m, H-11), 3.25 (1H, m, H-3a), 2.94
(1H, m, H-6a), 2.84 (1H, m, H-6b), 2.74 (1H, m,
H-16a), 2.68 (1H, m, H-16b), 2.45 (1H, s, H-21a),
2.44 (1H, m, H-5a), 2.33 (1H, m, H-5b), 2.25 (1H, s,
H-21b), 1.92 (1H, m, H-17a), 1.61 (1H, m, H-17b),
1.59 (1H, m, H-15a), 1.50 (1H, m, H-3b), 1.30 (1H, m,
H-14a), 1.23 (1H, m, H-15b), 1.22 (1H, m, H-19a),
1.15 (1H, m, H-19b), 1.12 (1H, m, H-14b), 0.85 (3H,
t,J=7.6 Hz, H-18); BC-NMR (150 MHz, CDCl3) ¢:
140.0 (C-2), 56.8 (C-3), 53.4 (C-5), 22.1 (C-6), 108.8
(C-7), 129.1 (C-8), 117.5 (C-9), 118.8 (C-10), 120.3
(C-11), 110.1 (C-12), 134.9 (C-13), 34.9 (C-14), 22.9
(C-15), 22.6 (C-16), 33.6 (C-17), 8.0 (C-18), 32.2
(C-19), 37.3 (C-20), 55.2 (C-21). A%k 5 CHkik
TEHEAR—F), MUEEAEY 4 HE BN,

& 5: I ER A ; ESI-MS m/z 293.5[M+
H]*. 'H-NMR (600 MHz, CD;OD) J: 8.20 (1H, m,
H-12), 7.44 (1H, m, H-9), 7.25 (1H, m, H-10), 7.26
(1H, m, H-11), 5.61 (1H, m, H-14), 5.55 (1H, d, J =
10.5 Hz, H-15), 4.23 (1H, s, H-21), 3.51 (1H, m,
H-3a), 3.43 (1H, m, H-5a), 3.36 (1H, m, H-5b), 3.13
(1H, m, H-3b), 3.07 (1H, m, H-6a), 2.96 (1H, d, J =
16.5 Hz, H-17a), 2.68 (1H, d, J = 16.5 Hz H-17b),
2.56 (1H, m, H-6b), 1.98 (1H, m, H-19a), 1.74 (1H, m,
H-19b), 1.03 (3H, t, J= 7.6 Hz, H-18); '*C-NMR (150
MHz, CD;0D) 6: 134.2 (C-2), 44.7 (C-3), 50.2 (C-5),
17.1 (C-6), 133.9 (C-7), 131.5 (C-8), 119.2 (C-9),
1253 (C-10), 125.0 (C-11), 116.8 (C-12), 135.5

(C-13), 127.7 (C-14), 128.6 (C-15), 169.1 (C-16), 43.8
(C-17), 8.6 (C-18), 34.6 (C-19), 42.2 (C-20), 57.2
(C-21)o LA FH 5 STk S A — 5020, #ss e
G 5 N A-KFEAT .

&) 6: IRFERA; ESI-MS miz 277.5[M+
H]". 'H-NMR (600 MHz, CDCls) 6: 7.45 (1H, d, J =
8.0 Hz, H-9), 7.32 (1H, d, J= 8.0 Hz, H-12), 7.17 (1H,
t, J = 8.0 Hz, H-10), 7.09 (1H, t, J = 8.0 Hz, H-11),
6.95 (1H, d, J = 7.9 Hz, H-16), 5.52 (1H, m, H-15),
5.35 (1H, m, H-14), 497 (1H, d, J = 7.9 Hz, H-17),
438 (1H, s, H-21), 3.49 (1H, m, H-3a), 3.37 (1H, m,
H-3b), 3.10 (1H, m, H-5a), 2.66 (1H, m, H-6a), 2.55
(1H, m, H-5b), 2.18 (1H, m, H-6b), 1.76 (1H, m,
H-19a), 1.75 (1H, m, H-19b), 1.04 (3H, t, J = 7.6 Hz,
H-18); '3C-NMR (150 MHz, CDCls) J: 133.8 (C-2),
43.6 (C-3), 50.6 (C-5), 16.8 (C-6), 113.4 (C-7), 129.2
(C-8), 108.8 (C-9), 113.2 (C-10), 121.9 (C-11), 107.4
(C-12), 133.7 (C-13), 122.8 (C-14), 127.6 (C-15),
118.6 (C-16), 120.1 (C-17), 9.3 (C-18), 33.6 (C-19),
39.0 (C-20), 64.6 (C-21). LA Hdi 5 3Cwk Al 8 HE A
— 21, M ENEY) 6 N A'Y-vincamenine.

& 1. AEKRAK; ESI-MS m/z 403.1 [M+
Na]*. 'H-NMR (600 MHz, CDCl;) d: 9.00 (1H, s,
NH), 7.11 (1H, d, J = 8.0 Hz, H-14), 6.46 (1H, dd, J =
7.8, 2.0 Hz, H-10), 6.45 (1H, d, J = 7.8 Hz, H-9), 6.43
(1H, brs, H-12), 6.00 (1H, d, J = 10.0 Hz, H-15), 4.30
(1H, m, H-5a), 3.93 (I1H, s, H-21), 3.80 (3H, s,
COOCH3), 3.78 (3H, s, OCH3), 3.35 (1H, m, H-5b),
2.60 (1H, d, J = 15.5 Hz, H-17a), 2.05 (1H, d, J=15.5
Hz, H-17b), 1.93 (1H, m, H-6a), 1.86 (1H, m, H-6b),
1.09 (1H, m, H-19a), 1.01 (1H, m, H-19b), 0.72 (3H, t,
J = 7.4 Hz, H-18); '3C-NMR (150 MHz, CDCl;) ¢:
166.0 (C-2), 161.6 (C-3), 43.6 (C-5), 43.4 (C-6), 56.2
(C-7), 128.1 (C-8), 123.0 (C-9), 105.7 (C-10), 160.8
(C-11), 97.3 (C-12), 144.3 (C-13), 123.0 (C-14), 145.3
(C-15), 90.6 (C-16), 26.0 (C-17), 7.5 (C-18), 27.3
(C-19), 40.7 (C-20), 66.8 (C-21), 55.7 (OCH3), 51.5
(COOCH3), 168.5 (COOCH3). LA #dE 5 ki &
FEAR—32, WS REY) T N 3-SR
M 7K H B o

WEY8: IR AR; ESI-MS m/z 419.1 [M+
Na]*. 'H-NMR (600 MHz, CDCl;) o: 8.95 (1H, s,
NH), 7.10 (1H, d, J = 8.0 Hz, H-9), 6.48 (1H, d, J =
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2.1 Hz, H-12), 6.43 (1H, dd, J = 8.0, 2.1 Hz, H-10),
4.43 (1H, m, H-5a), 3.81 (3H, s, COOCH3), 3.79 (3H,
s, OCH3), 3.62 (1H, s, H-21), 3.61 (1H, d, J = 3.8 Hz,
H-14), 3.47 (1H, d, J = 3.8 Hz, H-15), 3.20 (1H, m,
H-5b), 2.66 (1H, d, J = 16.0 Hz, H-17a), 1.85 (1H, d,
J=16.0 Hz, H-17b), 1.73 (1H, m, H-6a), 1.68 (1H, m,
H-6b), 1.28 (1H, m, H-19a), 1.09 (1H, m, H-19b),
0.78 (3H, t, J= 7.2 Hz, H-18); '*C-NMR (150 MHz,
CDCl3) &: 166.3 (C-2), 164.8 (C-3), 43.4 (C-5), 41.9
(C-6), 56.7 (C-7), 127.5 (C-8), 121.8 (C-9), 105.5
(C-10), 160.7 (C-11), 97.2 (C-12), 143.9 (C-13), 51.1
(C-14), 57.1 (C-15), 88.9 (C-16), 22.2 (C-17), 7.2
(C-18), 26.2 (C-19), 40.6 (C-20), 63.3 (C-21), 55.5
(11-OCHj3), 51.2 (COOCH3), 168.2 (COOCH3). LA I
Bl 5 ORI oE B A — ), WS e e 8 N
alstoyunine G.

&Y 9: IR A; ESI-MS m/z 353.1 [M+
H]*. 'H-NMR (600 MHz, CDCl3) 6: 8.93 (1H, s, NH),
7.14 (1H, t, J= 7.6 Hz, H-10), 7.14 (1H, t, J= 7.6 Hz,
H-11), 6.86 (1H, d, J = 7.6 Hz, H-9), 6.81 (1H, d, J =
7.6 Hz, H-12), 3.79 (3H, s, COOCH3), 3.75 (1H, m,
H-5a), 3.56 (1H, m, H-3a), 3.51 (1H, m, H-14), 3.49
(1H, m, H-5b), 3.48 (1H, m, H-15), 3.11 (1H, s, H-21),
2.88 (1H, m, H-17a), 2.85 (1H, m, H-3b), 2.48 (1H, m,
H-17b), 1.94 (1H, m, H-6a), 1.71 (1H, m, H-6b), 1.13
(1H, m, H-19a), 0.89 (1H, m, H-19b), 0.74 (3H, t, J =
7.5 Hz, H-18); BC-NMR (150 MHz, CDCl3) J: 167.8
(C-2), 50.3 (C-3), 51.2 (C-5), 44.9 (C-6), 54.1 (C-7),
137.6 (C-8), 121.6 (C-9), 120.8 (C-10), 127.9 (C-11),
109.6 (C-12), 143.1 (C-13), 50.8 (C-14), 50.3 (C-15),
90.8 (C-16), 23.4 (C-17), 7.4 (C-18), 24.5 (C-19), 41.2
(C-20), 67.7 (C-21), 51.3 (COOCH3), 169.0
(COOCH3). LA FHdl 5 Clk il 2 A — 224, il
LEWEH 9 N pachysiphine .

&Y 10: HEMA; ESI-MS m/z 383.0 M+
H]*. '"H-NMR (600 MHz, CDCl3) 6: 8.90 (1H, s, NH),
7.01 (1H, d, J = 8.1 Hz, H-12), 6.40 (1H, d, J = 2.2
Hz, H-9), 6.38 (1H, dd, J = 8.1, 2.2 Hz, H-10), 3.79
(3H, s, OCH3), 3.77 (3H, s, COOCH3), 3.50 (1H, m,
H-3a), 3.49 (1H, m, H-14), 3.48 (1H, m, H-15), 3.11
(1H, m, H-3b), 2.87 (1H, m, H-5a), 2.86 (1H, m,
H-17a), 2.85 (1H, s, H-21), 2.57 (1H, m, H-5b), 2.45
(1H, m, H-6a), 2.44 (1H, m, H-17b), 1.92 (1H, m,

H-6b), 1.14 (1H, m, H-19a), 0.75 (1H, m, H-19b),
0.74 (3H, t, J= 7.5 Hz, H-18); '3C-NMR (150 MHz,
CDCl3) d: 168.3 (C-2), 50.8 (C-3), 51.3 (C-5), 44.9
(C-6), 54.1 (C-7), 130.1 (C-8), 121.9 (C-9), 105.1
(C-10), 160.2 (C-11), 97.0 (C-12), 144.3 (C-13), 54.4
(C-14), 574 (C-15), 91.0 (C-16), 23.3 (C-17), 7.4
(C-18), 24.5 (C-19), 41.2 (C-20), 67.8 (C-21), 57.4
(OCH3), 50.8 (COOCH3), 169.0 (COOCH3). L %k
EISCHRRTE B AR — 025, WS A 10 i A
&Y 11: FERAR; ESI-MS m/z 325.2 [M+
HJ*. "H-NMR (600 MHz, CDCl3) : 8.85 (1H, s, NH),
7.13 (1H, d, J = 7.3 Hz, H-9), 7.09 (1H, m, H-11),
6.87 (1H, t, J = 7.3 Hz, H-10), 6.79 (1H, d, J= 7.7 Hz,
H-12), 3.79 (1H, m, H-21), 3.76 (3H, s, COOCH3),
3.03 (1H, m, H-17), 3.01 (1H, m, H-5a), 2.94 (1H, m,
H-6a), 2.89 (1H. m. H-3a), 2.83 (1H, m, H-5b), 2.44
(1H, m, H-3b), 1.96 (1H, m, H-20), 1.79 (1H, m,
H-6b), 1.78 (1H, m, H-14a), 1.77 (1H, m, H-14b),
0.81 (2H, m, H-19), 0.69 (3H, t, J = 7.3 Hz, H-18);
3C-NMR (150 MHz, CDCls) J: 170.9 (C-2), 45.4
(C-3), 54.2 (C-5), 44.2 (C-6), 55.3 (C-7), 137.4 (C-8),
119.7 (C-9), 121.1 (C-10), 127.3 (C-11), 109.8 (C-12),
143.8 (C-13), 28.7 (C-14), 95.8 (C-16), 31.1 (C-17),
11.7 (C-18), 24.1 (C-19), 41.4 (C-20), 65.8 (C-21) ,
51.3 (COOCH3), 169.1 (COOCH3). LA %5 ik
fRiE A — 220, MU E A 11 S SO
& 12: HERA; ESI-MS m/z 337.2[M+
H]*. 'H-NMR (600 MHz, CDCl;) §: 7.08 (1H, d, J =
7.8 Hz, H-12), 7.02 (1H, t, J = 7.8 Hz, H-10), 6.75
(1H, t, J = 7.8 Hz, H-11), 6.70 (1H, d, J = 7.8 Hz,
H-9), 5.72 (1H, m, H-14), 5.70 (1H, m, H-15), 3.74
(3H, s, COOCH3), 3.46 (2H, m, H-3), 3.09 (1H, m,
H-5a), 2.89 (1H, m, H-5b), 2.88 (1H, m, H-16), 2.71
(1H, s, H-21), 2.68 (1H, m, H-17a), 2.57 (1H , m,
H-6a), 1.90 (1H, m, H-18a), 1.66 (1H, m, H-17b), 1.35
(1H, m, H-6b), 1.33 (1H, m, H-19a), 1.25 (1H, m,
H-19b), 1.23 (1H , m, H-18b); *C-NMR (150 MHz,
CDCl3) 6: 66.7 (C-2), 49.3 (C-3), 50.1 (C-5), 36.5
(C-6), 56.3 (C-7), 149.3 (C-8), 111.2 (C-9), 126.8
(C-10), 119.4 (C-11), 121.4 (C-12), 139.9 (C-13),
127.1 (C-14), 132.8 (C-15), 43.6 (C-16), 31.7 (C-17),
34.3 (C-18), 29.7 (C-19), 35.3 (C-20), 67.0 (C-21),
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51.9 (COOCH3), 174.1 (COOCH3). LA %5 ik
Il FE AR —3 27, W% E LAWY 12 4 venalstonine .
4 pREIEM

KA MTT VEUOPE-A T AGEW) 1~12 X 3 F A
JETI R4 (AS49. HepG2 A1 PC-3) [4k4NH
PG AN EE 1, DA BH P IR 4 R,
&M 1. 3~7. 11 M 12 B (a2, 8~
10 2o H A [R5 ) Py 400 P 4 ) vl 1 (3R
2); AW 10 XF A549. HepG2 Fl PC-3 fiyRi4n
BA BENREMGNEE, EEIHIKE (median
inhibition concentration, I1Cso) Z;HIN 7.11. 0.84.
3.78 umol/L.

xK2 HMEFEMIEN (xxs,n=3)

Table 2 Anti-tumor screening results (xts ,n=3)

ICso/(umol-L™1)

&
A549 HepG2 PC-3

2 60.80+3.68 26.74+3.68  25.07+2.71

8 28.94+3.47 1.18+0.34 2.44+1.72

9 40.67+10.14 9.45+296  19.42+3.85

10 7.11£0.99 0.8410.80 3.78+1.83
i 57.26+3.34 1435+0.85  40.7549.58

5 g

Kot 2 MO TB, LS E iy L
2 OISR RO 2 EAT R 12 DAY
Koy, HPea 1 wiieay, a4, 1
12 HIRMN YT EAR, IR B Bt E?
BEAT TSR, feEY) 2. 8~10 SRl
AN TR FE FRD ik e 4 PR 18 BT 2, LB &4 10
PR vE Ao, HEI 14, 15 AR, 11
RLHH SRR 20 R £ 38X AR Vb A 25 2
TWEVER L BT, EIRHEN FR RS 2 %2Ry 2t
TIIE. ik, AP PEE T EEYE
VIR 22 iy, OISR Ry — 0 IR A
IR TR 1 225 Mk .
FlBAFR ALY ERARELEF B+ R
&% 30
(11 J78=, MW, 50, & LR ED WL
SPWETURERE (3] R ESEER T, 2017, 23(22):
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