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Abstract: Objective To study the chemical constituents of Gardneria multiflora. Methods The chemical constituents were
isolated from the total alkaloids of the twigs and leaves of G. multiflora by using silica gel, ODS, Sephadex LH-20, and HPLC
chromatographic methods. The chemical structures were identified based on their physical and chemical properties and spectroscopic
methods. Results Thirteen alkaloids were isolated and identified as antirhine 4a-oxide (1), geissoschizol (2), melosline E (3),
tubotaiwine (4), tubotaiwine N-oxide (5), pyridinium (6), melosline B (7), N-methylasimilobine (8), venoterpine (9), cinnamamide
(10), lyaloside (11), strictosamide (12), corynoxine (13), respectively. Conclusion All compounds are obtained from this plant for
the first time.
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MR aE A, A I3 9 ML (Fro 1~
9). Fr. 4 ZUEKE Sephadex LH-20[ & 47-HEE (1 :
1) 1558, FH% ODS A HEE- /KBRS (10 :
90—100 : 0) 35| 5 M/ (Fr. 4A~4E), Hr
Fr. 4C 1 Fr. 4E 43 7| A Sephadex LH-20 (HEE) LA
T i) 2% B v OO (1S A B AR Bk &) 1 [8.1
mg, ZME-7K (30 :70), tk=25.0min]. 2 [4.1 mg,
ZJiE-7K (30 1 70), tr=43.5 min]. 3 [5.4 mg, ZJ&-
/K (33:67), tk=30.0min]; Fr.3 £#tf: Sephadex
LH-20[&45-HE (1: 1) 198, H4 ODS #:H
7K A EEWEMR (10 © 90—100 : 0) /35 6 N7
(Fr. 3A~3F), JLH1 Fr. 3A F1 Fr. 3C 437 F Sephadex
LH-20 CFHEE) DKl 28 B i RO (A 7 B 43 2k
AW 4132mg, LHE-/K (40 :60), k=28.2min]. 5
[1.1 mg, ZJE-7K(30 : 70),tg=14.6 min].8 [9.1 mg,
ZNE-7K (40 1 60), tr=21.5 min] A1 13 [1.5 mg,
ZMiE-/K (301700, tr=236.3 min]; Fr. 7 Z#ER
Sephadex LH-20[ & /j- ¥ (1 : 11505, F4 ODS
i PR - /K OB BE e (10 2 90—100 : 0) 153 5 M
mar (Fr. 7A~TE), H - Fr. 7C A Sephadex LH-20
R DL R i) 28 8 v RO A AR B &)
6 [2.5mg, ZJfE-7K (20 :80), tr=31.2 min]. 7[1.9
mg, ZJME-7K (18 : 82), tr=28.6 min]. 10 [2.2 mg,
ZMiE-/K (34 :66), t=25.4 min]; Fr. 5 Z#ER
Sephadex LH-20[ & /j- ¥ (1 : 11505, F4 ODS
o PR - /K B BE e (10 2 90—100 : 0) 153 6 M
sy (Fr. 5BA~5F), H Fr. 5D 1 Fr. 5E 437
Sephadex LH-20 CHEZ) LA il 4% B S Roiohe ik
X BEARMEY 9[3.1 mg, FEE-/K (54 46),
tr=27.4 min]. 11 [6.1 mg, HEE-7K (54 :46), tr=
20.5 min]fl 12 [22.1 mg, ZfE-7K (39 1 61), tr=
18.3 min].
3 HMm%kE

WEY 1. wEMNAR (FED, LA BFH
. [a]2-14.7° (c 0.7, MeOH): UV Are™ (nm: 220,
272, 290; IR v o (cmY): 3397, 2933, 1595, 1507,
1455, 1384, 1321, 744; HR-ESI-MS m/z: 313.190 9
[M-+H]*; *H-NMR (300 MHz, CD30D) d: 7.42 (1H,
d, J = 7.7 Hz, H-9), 7.33 (1H, d, J =7.7 Hz, H-12),
7.10 (1H,t,J = 7.7 Hz, H-11), 7.01 (1H, d, J = 7.7 Hz,
H-10), 5.67 (1H, m, H-19), 5.13 (2H, m, H-18), 4.64
(1H, brs, H-3), 3.72 (1H, m, H-5a), 3.72 (1H, m,
H-5p), 3.57 (1H, m, H-17a), 3.57 (1H, m, H-21), 3.07

(1H, m, H-6a), 3.07 (1H, m, H-6B), 3.05 (1H, m,
H-17B), 2.57 (1H, m, H-14a), 2.29 (1H, m, H-14p),
2.14 (1H, m, H-20), 2.08 (1H, m, H-16q), 1.54 (1H,
m, H-16p), 1.51 (1H, m, H-15); B3C-NMR (75 MHz,
CD:0D) ¢: 138.8 (C-13), 138.3 (CH-19), 130.7 (C-2),
127.6 (C-8), 123.2 (C-11), 120.6 (C-10), 119.0 (C-9),
1185 (C-18), 1125 (C-12), 106.5 (C-7), 71.6 (C-3),
69.1 (C-5), 63.8 (C-21), 59.1 (C-17), 52.3 (C-20), 30.6
(C-15), 28.5 (C-14), 23.5 (C-16), 20.6 (C-6). L F-1k,
EWEAE ORI E — 28, MR EY 1A
antirhine 4oa-oxide.

EY) 2: BEMIRY) (FFEE), BUCERET s B
B, [l +39.1° (c 0.9, MeOH): UV A" (nmy):
224, 282; IRV o (cmY): 3204, 2940, 2854, 1624,
1454, 1374, 1343, 746; HR-ESI-MS m/z; 297.196 9
[M-+H]*: *H-NMR (300 MHz, CDs0D) &: 7.38 (1H,
d, J = 7.6 Hz, H-9), 7.30 (1H, d, J = 7.6 Hz, H-12),
7.04 (1H, t, J = 7.6 Hz, H-11), 6.96 (1H, t, J = 7.6 Hz,
H-10), 5.54 (1H, g, J = 6.6 Hz, H-19), 3.98 (2H, d, J =
12.2 Hz, H-21), 3.80 (2H, m, H-17), 3.62 (1H, d, J =
10.2 Hz, H-3), 3.22 (1H, m, H-5a), 3.03 (1H, m,
H-5B), 2.79 (1H, m, H-6¢), 2.75 (1H, m, H-6p), 2.64
(1H, m, H-15), 2.54 (1H, d, J = 12.5 Hz, H-14a), 2.07
(2H, m, H-16), 1.67 (3H, dd, J = 6.6, 1.4 Hz, H-18),
1.30 (1H, g, J = 12.5 Hz, H-14B); 3C-NMR (75 MHz,
CD:0D) &: 138.0 (C-13), 137.3 (C-20), 134.9 (C-2),
128.6 (C-8), 122.1 (C-11), 122.0 (C-10), 119.7 (C-9),
118.6 (C-19), 111.9 (C-12), 107.0 (C-7), 61.1 (C-17),
54.6 (C-3), 54.0 (C-5), 52.0 (C-21), 36.9 (C-16), 33.4
(C-14), 32.3 (C-15), 18.8 (C-6), 13.1 (C-18). L F-%k
P 5 S0k P — 20, WU e A &4 2 4 geissoschizol

WEY) 3: s AR (HED, WULERER & NFH
PE. [o]2+30.8° (¢ 1.1, MeOH): UV o™ (nm): 208,
221, 273; IR vy (cmY): 3215, 2937, 1607, 1455,
1384, 745; HR-ESI-MS m/z: 313.191 8 [M+H]*: 'H-
NMR (600 MHz, CDsOD) &: 7.46 (1H, d, J = 7.8 Hz,
H-9), 7.34 (IH, d, J = 7.8 Hz, H-12), 7.12 (1H, t, J =
7.8 Hz, H-11), 7.03 (1H, t, J = 7.8 Hz, H-10), 5.71
(1H, m, H-19), 456 (1H, s, H-3), 4.40 (1H, dt, J =
12.7, 1.7 Hz, H-21a), 3.75 (1H, m, H-50), 3.70 (1H,
m, H-5p), 3.39 (2H, m, H-17), 3.37 (1H, m, H-21b),
3.12 (2H, m, H-6), 3.08 (1H, m, H-15), 2.82 (1H, m,
H-140), 2.22 (1H, dt, J = 15.0, 42 Hz, H-14p) 1.68
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(3H, dd, J = 6.9, 1.6 Hz, H-18), 1.51 (1H, m, H-16a),
1.16 (1H, m, H-16B); *C-NMR (150 MHz, CDsOD)
5. 1385 (C-13), 1315 (C-2), 131.5(C-20), 129.5
(C-19), 127.6 (C-8), 123.2 (C-11), 120.5 (C-10), 119.1
(C-9), 112.4 (C-12), 105.8 (C-7), 7T1.7 (C-3), 67.7
(C-5), 66.1 (C-21), 60.5 (C-17), 36.7 (C-16), 30.6
(C-15), 30.0 (C-14), 20.2 (C-6), 13.5 (C-18). bL L%k
55 SCHR B0, W E & 3 4 melosline E.

WaEY 4: kR (HED, MULERT SN FH
P [a]? +267.8 (c 0.8, MeOH): UV A" (nm):
208, 224, 293, 327; IR vor (cm): 3353, 2955, 2926,
1676, 1604, 1463, 1435, 1384, 749; HR-ESI-MS m/z:
325.191 4 [M-+H]*. H-NMR (600 MHz, CDs0D) :
7.25 (1H, d, J = 7.4 Hz, H-9), 7.14 (1H, t, J = 7.4 Hz,
H-11), 6.94 (1H, d, J = 7.4 Hz, H-12), 6.90 (1H, t, J =
7.4 Hz, H-10), 3.86 (1H, s, H-21), 3.80 (3H, m,
16-COOCHs), 3.11 (1H, m, H-15), 3.06 (IH, m,
H-5a), 2.96 (2H, m, H-3), 2.92 (1H, m, H-6B), 2.88
(IH, m, H-5), 1.96 (1H, m, H-20), 1.82 (2H, m,
H-14), 1.80 (1H, m, H-6), 1.51 (2H, m, H-19), 0.74
(3H, t, J = 7.2 Hz, H-18); BC-NMR (150 MHz,
CDs0D) &: 171.7 (C-2), 169.8 (16-COOCHS), 145.2
(C-13), 138.0 (C-8), 128.5 (C-11), 122.2 (C-10), 120.7
(C-9), 111.0 (C-12), 96.0 (C-16), 66.4 (C-21), 56.5
(C-7), 54.4 (C-5), 51.6 (16-COOCHs), 46.1 (C-3),
45.0 (C-6), 42.6 (C-20), 32.5 (C-15), 29.3 (C-14), 25.0
(C-19), 11.8 (C-18). LA % 5 Sciik b — M,
WL EY) 4 N3G ST

&) 5: BERAR (FED, BULERE = BFH
. [o]f +2317° (¢ 1.1, MeOH): UV (nm):
206, 293, 327; IRV (cml): 3355, 2961, 1682,
1604, 1463, 1384, 754; HR-ESI-MS m/z; 341.185 8
[M+H]*: H-NMR (600 MHz, CDsOD) o: 7.37 (1H,
d, J = 7.4 Hz, H-10), 7.16 (1H, t, J = 7.4 Hz, H-11),
6.95 (1H, d, J = 7.4 Hz, H-12), 6.92 (1H, t, J = 7.4 Hz,
H-9), 4.15 (1H, m, H-21), 3.7 (3H, s, 16-COOCHS),
3.63 (2H, m, H-3), 3.60 (2H, m, H-5), 3.20 (1H, m,
H-15), 2.69 (1H, m, H-6B), 2.26 (1H, m, H-14a), 2.03
(IH, m, H-60), 1.79 (1H, m, H-14p), 0.89 (2H, m,
H-19), 0.75 (3H, t, J = 7.3 Hz, H-18); 3C-NMR (150
MHz, CDsOD) o: 169.0 (C-2), 167.8 (16-COOCHS),
145.0 (C-13), 135.9 (C-8), 129.7 (C-11), 122.6 (C-10),
120.7 (C-9), 111.7 (C-12), 96.2 (C-16), 79.8 (C-21),

68.8 (C-5), 61.3 (C-3), 53.0 (C-7), 51.6 (16-COOCH),
40.7 (C-6), 38.4 (C-20), 31.7 (C-15), 26.0 (C-14), 23.8
(C-19), 11.4 (C-18). LA i 5 sCiikoE — 3%,
W EL S 5 4 tubotaiwine N-oxide.

EY) 6: BEMPIRY) (PR, BULBRET s B
B . UV Ao (nm): 221, 268; IR vior (cm): 3420,
1585, 1541, 1507, 1447, 1385, 619; HR-ESI-MS m/z;
309.159 9 [M-+HJ*: 'H-NMR (600 MHz, CD30D) &
8.65 (1H, d, J = 6.0 Hz, H-18), 8.46 (1H, s, H-14),
8.09 (1H, d, J = 7.9 Hz, H-16), 7.67 (1H, dd, J = 7.9,
6.0 Hz, H-17), 7.21 (1H, d, J = 8.1 Hz, H-8), 6.90 (1H,
t,J = 8.1 Hz, H-7), 6.65 (1H, t, J = 8.1 Hz, H-6), 6.60
(1H, d, J = 8.1 Hz, H-5), 482 (2H, t, J = 6.2 Hz,
H-12), 3.60 (2H, m, H-10), 3.35 (2H, m, H-11), 2.45
(2H, g, J = 7.6 Hz, H-19), 0.87 (3H, t, J = 7.6 Hz,
H-20): 3C-NMR (150 MHz, CD;OD) & 177.8
(12-COO), 145.9 (C-15), 145.7 (C-14), 145.3 (C-16),
143.2 (C-18), 136.6 (C-9), 135.2 (C-2), 130.0 (C-4),
128.3 (C-17), 122.1 (C-7), 119.8 (C-6), 116.8 (C-5),
111.9 (C-8), 106.0 (C-3), 63.2 (C-12), 36.7 (C-10),
27.1 (C-11), 26.4 (C-19), 14.3 (C-20). LA F¥dh 5¢
MR TE — 28, SO e A9 6 O pyridinium.

WA T: SEMIRY) (FFEE), BULBRE B
Bk, UV Aed” (nm): 222, 293; IR vier (cm): 3420,
1585, 1541, 1507, 1447, 1385, 1334, 619 ;
HR-ESI-MS m/z; 295.145 0 [M+H]*: 'H-NMR (600
MHz, CDsOD) &: 8.52 (1H, d, J = 5.9 Hz, H-17), 8.29
(1H, s, H-13), 8.22 (1H, d, J = 8.0 Hz, H-15), 7.75
(1H, dd, J = 8.0, 5.9 Hz, H-16), 7.35 (1H, d, J = 7.6
Hz, H-8), 7.25 (1H, d, J = 7.6 Hz, H-5), 7.13 (1H, t,
J=7.6Hz, H-7), 6.91 (1H, t, J = 7.6 Hz, H-6), 4.90
(H, t, J = 6.4 Hz, H-11), 3.78 (2H, t, J = 6.4 Hz,
H-10), 2.63 (1H, g, J = 7.6 Hz, H-18), 1.05 (3H, t, J =
7.6 Hz, H-19); 3C-NMR (150 MHz, CD;0D) 4: 169.3
(2-CO0"), 146.0 (C-14), 145.6 (C-15), 144.9 (C-13),
143.3 (C-17), 136.3 (C-9), 133.5 (C-2), 129.2 (C-4),
128.3 (C-16), 124.6 (C-7), 120.5 (C-6), 119.3 (C-5),
113.1 (C-8), 112.3 (C-3), 63.7 (C-11), 27.6 (C-10),
26.6 (C-18), 14.5 (C-19). LA b5 ks —z,
W B IZA AW T 4 melosline B.

WA 8: FEHIRY) (FFEE), WULERE s B
BAtE. 0] —20.9° (c 0.7, MeOH): UV A" (nmy:
210, 271; IR v\ o (cmY): 3392, 2925, 2852, 2799,
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1716, 1653, 1455, 1423, 1374, 1340, 753; HR-ESI-
MS m/z: 282.149 9 [M+H]*; H-NMR (300 MHz,
CDsOD) &: 8.32 (1H, d, J = 7.9 Hz, H-11), 7.32 (1H, t,
J = 7.9 Hz, H-8), 7.32 (1H, t, J = 7.9 Hz, H-10), 7.29
(1H, t,J = 7.9 Hz, H-9), 6.65 (1H, s, H-3), 3.57 (3H, s,
2-OCHs), 3.19 (1H, dd, J = 13.6, 3.9 Hz, H-7B), 3.12
(1H, overlapped, H-4a), 3.12 (1H, overlapped, H-5B),
3.08 (1H, m, H-6a), 2.70 (1H, dd, J = 15.5, 4.0 Hz,
H-4B), 2.60 (1H, overlapped, H-5a), 2.60 (1H,
overlapped, H-7a), 2.60 (3H, s, Ns-CH3); *C-NMR
(75 MHz, CD30D) &: 151.1 (C-2), 145.5 (C-1), 137.2
(C-7a), 1335 (C-11a), 130.1 (C-3a), 129.2 (C-8),
128.9 (C-11), 128.8 (C-9), 128.3 (C-10), 127.9
(C-11c), 127.2 (C-11b), 116.3 (C-3), 64.0 (C-6a), 60.6
(1-OCH3), 54.4 (C-5), 43.9 (Ne-CHs), 35.6 (C-7), 29.3
(C-4). VA F%ds 5 ki — 31, M e S
8 7 N-H 3k EL sl

WEY9: TLEkAR (FED, BULERE S RFH
P, [oaf +11.4° (c 0.8, MeOH): UV A" (nmy: 208,
250, 266: IR v o (cmY): 3215, 2989, 2972, 2956,
2923, 2852, 1602, 1567, 1476, 1455, 1414, 821;
HR-ESI-MS m/z: 150.091 0 [M-+H]*; 'H-NMR (300
MHz, CDsCOCD3) &: 8.36 (1H, s, H-2), 8.31 (1H, d,
J = 4.5 Hz, H-10), 7.21 (1H, d, J = 4.5 Hz, H-9), 4.54
(1H, m, H-6), 3.20 (1H, m, H-4), 3.08 (1H, dd, J =
16.8, 5.2 Hz, H-7a), 2.86 (1H, d, J = 16.8 Hz, H-7p),
1.33 (3H, d, J = 7.1 Hz, H-5); C-NMR (75 MHz,
CDsCOCDs) §: 151.8 (C-8), 148.2 (C-10), 146.0
(C-2), 143.4 (C-3), 121.0 (C-9), 75.2 (C-6), 43.5 (C-4),
415 (C-7),12.6 (C-5). LA b-Hds sCikdaE —201e, i
YA 9 24 venoterpine.

&) 10: BEHR (HRED, MULERE R
Bt UV AN (nm): 205, 216, 272: IR vior (cmd):
3375, 3174, 1662, 1608, 1578, 1492, 1450, 1399, 700;
HR-ESI-MS m/z: 148.075 9 [M+H]*; 'H NMR (600
MHz, CDs;0D) ¢: 7.60 (1H, overlapped, H-3), 7.59
(1H, overlapped, H-5), 7.59 (1H, overlapped, H-9),
7.42 (1H, overlapped, H-6), 7.42 (1H, overlapped,
H-7), 7.42 (1H, overlapped, H-8), 6.67 (1H, d, J =
15.9 Hz, H-2); 3C-NMR (150 MHz, CD30D) 5: 170.8
(C-1), 142.7 (C-3), 136.0 (C-4), 130.7 (C-7), 129.8
(C-6), 129.8 (C-8), 128.8 (C-5), 128.8 (C-9), 121.3
(C-2). DL b3 5 skl — 51, #eE e EY)

10 N PEERE I o

&Y 11: maERY) (FED, MULERE
RIBATE . [0]5—193.5° (c 0.7, MeOH): UV Areo" (nm):
214, 235,290, 338; IR v/"or (cm™): 3365, 2921, 1683,
1626, 1569, 1506, 1434, 1385, 745; HR-ESI-MS m/z:
527.201 0 [M+H]*: 'H-NMR (400 MHz, CDs0D) o
8.24 (1H, d, J = 5.4 Hz, H-20), 8.14 (1H, d, J = 8.0
Hz, H-9), 7.93 (1H, d, J = 5.4 Hz, H-6), 7.57 (1H, d,
J=80Hz, H-12), 7.53 (1H, 1, J = 8.0 Hz, H-11), 7.52
(IH, s, H-17), 7.24 (1H, t, J = 8.0 Hz, H-10), 5.85
(1H, m, H-5), 5.72 (1H, d, J = 6.6 Hz, H-18), 5.01
(IH, d, J = 105 Hz, H-21a), 492 (1H, m, H-21b),
474 (1H, d, J = 7.9 Hz, H-1'), 3.91 (1H, dd, J = 12.0,
2.0 Hz, H-6'), 3.68 (1H, m, H-6'b), 3.61 (1H, m,
H-15), 3.54 (1H, m, H-14a), 3.39 (1H, m, H-5'), 3.36
(3H, s, 16-COOCHs), .3.34 (1H, m, H-3), 3.28 (1H,
m, H-4), 327 (1H, m, H-14b), 3.22 (1H, m, H-2)),
2.60 (1H, q, J = 6.6 Hz, H-19); “C-NMR (100 MHz,
CDsOD) &: 169.3 (C-22), 154.1 (CH-17), 145.1 (C-3),
142.4 (C-13), 137.9 (C-20), 1365 (C-2), 135.4 (C-5),
130.0 (C-7), 1295 (C-11), 122.6 (C-9), 122.5 (C-8),
120.7 (C-10), 119.4 (C-21), 114.2 (C-6), 112.8 (C-12),
111.0 (C-16), 100.2 (C-1'), 97.5 (C-18), 78.5 (C-3),
78.0 (C-5'), 74.6 (C-2'), 71.6 (C-4'), 62.8 (C-6'), 51.7
(16-COOCH), 45.5 (C-19), 35.3 (C-14), 34.3 (C-15).
DA b3 5 Sl — 308, M e e 11 A
lyaloside.

&Y 12: FOMPRY) (FED, WUALERE
REFH M . [ +29.3° (c 0.9, MeOH); UV A" (nm):
205; IR vier (cmil): 3366, 2927, 1654, 1584, 1468,
1435, 747; HR-ESI-MS m/z: 499.205 6 [M+H]*; 'H-
NMR (600 MHz, CDsOD) &: 7.38 (1H, d, J = 2.5 Hz,
H-17), 7.37 (1H, d, J = 8.1 Hz, H-9), 7.33 (1H, d, J =
8.1 Hz, H-12), 7.08 (1H, t, J = 8.1 Hz, H-11), 7.00
(1H, t, J = 8.1 Hz, H-10), 5.64 (1H, dt, J = 17.3, 10.1
Hz, H-20), 5.41 (1H, d, J = 1.8 Hz, H-18), 5.37 (1H,
dd, J = 17.3, 1.5 Hz, H-21b), 5.32 (1H, dd, J = 10.1,
1.5 Hz, H-21a), 5.03 (1H, brd, J = 4.8 Hz, H-3), 4.94
(2H, dd, J = 12.8, 5.6 Hz, H-5), 4.58 (1H, d, J = 7.9
Hz, H-1'), 3.86 (1H, dd, J = 11.8, 2.1 Hz, H-6p), 3.86
(1H, dd, J = 11.9, 2.1 Hz, H-6'), 3.63 (1H, dd, J =
11.8, 5.8 Hz, H-60), 3.63 (1H, dd, J = 11.9, 5.8 Hz,
H-6'a), 3.26 (1H, m, H-3), 3.26 (1H, m, H-5), 3.19
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(1H, m, H-4%), 3.07 (1H, m, H-2"), 2.79 (1H, m, H-19),
2.67 (1H, m, H-15), 2.45 (1H, m, H-14p), 2.02 (1H,
td, J = 13.9, 6.0 Hz, H-140); 3C-NMR (150 MHz,
CD3;0D) ¢: 167.2 (C-22), 146.7 (C-17), 137.9 (C-13),
134.9 (C-2), 134.5 (C-20), 128.8 (C-8), 122.6 (C-11),
120.7 (C-21), 120.3 (C-10), 118.8 (C-9), 112.4 (C-12),
110.4 (C-7), 109.4 (C-16), 100.6 (C-18), 98.2 (C-1'),
78.3 (C-3"), 78.1 (C-5'), 74.4 (C-2'), 71.5 (C-4'), 62.7
(C-6), 55.2 (C-3), 44.9 (C-5), 44.9 (C-19), 27.5
(C-14), 25.1 (C-15), 22.3 (C-6) . LA_%¥i 5 ek iE
— 500, WL ENEY 12 N KELT NBEZ .

W& 13: TEMRY (HED, BULERET R
REFH M [ +12.1° (c 0.7, MeOH); UV A" (nm):
209, 274: IR v o (cmY): 2929, 2790, 1707, 1620,
1471, 1382, 753; HR-ESI-MS m/z: 385.212 5 [M+
H]*; *H-NMR (600 MHz, CDsCOCD3) ¢: 7.42 (1H, d,
J=7.3Hz, H-9), 7.21 (1H, s, H-17), 7.14 (1H, td, J =
7.5, 1.0 Hz, H-11), 7.01 (1H, td, J = 7.3, 1.0 Hz,
H-10), 6.88 (1H, d, J = 7.3 Hz, H-12), 3.56 (3H, s,
16-COOCHs3), 3.48 (3H, s, 17-OCHs), 3.20 (1H, m,
H-5B), 3.17 (1H, dd, J = 7.6, 2.1 Hz, H-21p), 2.74
(1H, dt, J = 13.3, 3.6 Hz, H-15), 2.43 (1H, m, H-5a),
2.38 (1H, dd, J = 11.3, 2.8 Hz, H-3), 2.32 (1H, dd, J =
9.4, 2.0 Hz, H-6p), 2.13 (1H, dd, J = 11.1, 2.1 Hz,
H-21a), 2.01 (1H, m, H-60), 1.82 (2H, m, H-14), 1.62
(1H, m, H-19b), 1.46 (1H, brd, J = 11.1 Hz, H-20),
1.07 (1H, m, H-19a), 0.84 (3H, t, J = 7.3 Hz, H-18);
BBC-NMR (150 MHz, CD;COCDs) ¢: 181.0 (C-2),
169.0 (C-22), 161.1 (C-17), 142.5 (C-13), 135.6 (C-8),
128.2 (C-11), 125.5 (C-9), 122.4 (C-10), 112.4 (C-16),
110.0 (C-12), 74.2 (C-3), 61.6 (16-COOCHs), 57.8
(C-7), 55.7 (C-21), 54.7 (C-5), 51.2 (17-OCHj3), 41.5
(C-20), 40.1 (C-15), 35.7 (C-6), 26.5 (C-14), 20.3
(C-19), 13.3 (C-18). LA Hif 5 sCilikaE — 252,
WU e AL B 13 RV B
4 iR

EER . MR, ARAGEN, EIRR

% ALEMAIREII. WECEkiE, (A 8

FA— & b g, AR 25 3R 9 BH M0k i
2y, fEARSME I SRB 3 Hridisit JE /N it i A549
OB . UP HLJE SK-OV-3 4 i . i ik BB 0 KR
SK-MEL-2 4iffu il e HCT-15 20 i) -2l
FIHE (1ICs0) 43 )4 13.1, 14.6. 6.0+ 2.8 umol/L[21,

AL, SCERIRIE LS 11 F0 12 B 58 i SR,
bl A [ICs fH4r 78 (50.04+1.09), (132.50+
1.33) pg/mL]H 5§ iz S ALl B [ICso 1H 73 7l
(306.6+1.40), (162.8+1.26) pg/mL]HHi3E P22,
AT 58 % 32 3R B AR A WD AN A 2 i A AT T
T, BE T 13 MEWIEAL G5 N E IR ZAEY)
o B, A JE SR AL L B SR AR
RBFR FIHEHHFE ARG EF SR

SE
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