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Alkaloids from twigs and leaves of Tabernaemontana sananho
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Abstract: Objective To study the chemical constituents of the twigs and leaves of Tabernaemontana sananho (Apocynaceae).
Methods The chemical constituents from the twigs and leaves of T. sananho were isolated and purified from by using silica gel,
ODS, Sephadex LH-20 column chromatographies, preparative HPLC and TLC. The chemical structures were identified based on
their physicochemical properties and spectral analysis. Results Twelve alkaloids were isolated and elucidated as coronaridine
N-oxide (1), 3-oxocoronaridine (2), 3-oxo-7S-coronaridine hydroxyindolenine (3), tabersonine (4), tabersonine N-oxide (5),
3-oxotabersonine (6), 5p-hydroxy-3-oxotabersonine (7), lochnericine (8), (+)-voaphylline (9), deacetylakuammiline (10), harmine
(11) and caffeine (12). Conclusion Compound 1 was a new natural product, and compounds 7 and 12 were isolated from the genus
Tabernaemontana for the first time, while the other compounds were firstly obtained from T. sananho for the first time.
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Fig. 1 Chemical structures of compounds 1—12
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(89.0 mg, ZfiE-7K 15 : 85, tg=5.0 min).11(2.8 mg,
FIEZ-7K 70 : 30, tr=5.8min). 4 (87.4mg, HIf7-
7K 80 : 20,tr=10.9 min); Fr. 40112 mg) %t Sephadex
LH-20 #E il (FEE, 15325 MG (Fr. 4A~
4E), HA Fr. 4C F A 455 HPLC 7 & 4lift15 2
&) 3 (145 mg, ZJfiE-7K 35 : 65, tr=6.0 min).
Fr.5 (275 mg) £ Sephadex LH-20 A: o i ( & H
Fi-HEE, 1:1), TLC 7r#r, &3 3 AR5
(Fr. 5A~5C), M1 Fr. 5B 44 % HPLC 43 55
aith B3k 1 (141 mg, ZHE-7/K 36 64, tr =
6.8 min).5(14.2 mg, £ JiF-7K 36 : 64, tr=>5.6 min).
10 (6.4 mg, ZJE-7K 36 : 64, t=6.1 min); Fr. 7
(112 mg) % Sephadex LH-20 F:¢a i (& H J5-H
fE1 01, TLCHr#hJE & 15 2 5 AN 4 (Fr. TA~
7E), Hr Fr. 7C H A8 HPLC 43 B 4lifh 15 2
&7 (4.6mg, ZME-7K 40 1 60, tr=8.9 min);
Fr.8 (144 mg) % Sephadex LH-20 1t ( & H
Fe-FEE 1 2 1, TLC 40#r, G453 2 NI 5 (Fr.
8A~8B), M Fr. 8B &l &% HPLC 4y &4tk
BEMLEY) 2 (41.4mg, LJE-/K 40 © 60, tR=15.5
min). 6 (26.3 mg, ZJfiF-7K 40 : 60, tr=12.1 min);
Fr.9 (209 mg) % Sephadex LH-20 #: it ( & H
Fe-FEE 1 2 1, TLC 40#r, G433 3 M55 (Fr.
9A~9C), Hrh Fr. 9C H£: |42 HPLC 43 B 4lifth
B35 8 (110.0 mg, ZfiE-7/K 45 : 55, tk=24.9
min); Fr. 10 (237 mg) % Sephadex LH-20 ¥ {f i
(S WE-HEE 10 1), TLC 0¥, &35 4 4
W4y (Fr. 10A~10D), H Fr. 10D £ &
HPLC 7 S 4ifk 3 21 &4 9(6.4 mg, ZJiE-7K 60 :
40, tr=15.1 min),
3 HHETE

&Y L BEEMIRY CRED, oMb Ah
SN SEBH A, HE AT B8 A LE R A . [a]y -7.0°
(c 0.35, CHsOH): UV (m): 219, 281
IR vrﬁffxr (cm™): 3363, 2953, 2870, 1732, 1650, 1458,
1384, 746; HR-ESI-MS m/z: 355.201 6 [M+H]*, 4
%iﬁy\] C21H26N203. IH-NMR (600 MHz, CDsoD)
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#F1 LA 189 H- #13C-NMR ##E (600/150 MHz, CD30D)
Table1 !H-and *C-NMR data of compound 1 (600/150 MHz, CD30OD)

720 OH dc A O dc

2 136.3 14 2.30 (1H, brs) 27.8
3a 3.79 (1H, m) 70.1 150 1.98 (1H, m) 30.8
3B 3.44 (1H, m) 15B 1.87 (1H, m)

5 4.06 (2H, m) 79.4 16 535
6o 3.40 (1H, m) 21.1 17a 2.96 (1H, d, J = 4.2 Hz) 35.1
6B 3.13 (1H, ddd, J = 17.8, 8.5, 4.5 Hz) 17p 1.87 (1H, m)

7 109.7 18 0.96 (3H, t, J = 7.4 Hz) 13.0
8 128.6 19a 2.13 (1H, m) 316
9 7.44 (1H,d, J=7.9 Hz) 118.9 19b 1.91 (1H, m)

10 7.02 (1H, t, = 7.9 Hz) 120.4 20 1.54 (1H, m) 411
11 7.10 (1H, t, J = 7.9 Hz) 1234 21 4.22 (1H, s) 73.1
12 7.29 (1H,d, J=7.9 Hz) 1121 -OCHs 3.78 (3H, s) 53.8
13 137.6 c=0 174.2

SR, [a]2-44.2°(c 0.50, CHi0H); UV e (nm):
220, 283; IR vy (cm)): 3310, 2956, 2873, 1729,
1664, 1457, 1438, 748; HR-ESI-MS m/z: 353.184 7
[M—+H]*, 733N Ca1H24N203. tH-NMR (400 MHz,
CD;OD) &: 7.49 (1H, d, J = 7.8 Hz, H-9), 7.28 (1H, d,
J=7.8Hz, H-12), 7.08 (1H, td, J = 7.8, 1.1 Hz, H-11),
7.02 (1H, td, J = 7.8, 1.1 Hz, H-10), 4.65 (IH, s,
H-21), 4.37 (1H, m, H-54), 3.73 (3H, s, OCHs), 3.30
(1H, m, H-5p), 3.26 (2H, m, H-6), 2.86 (1H, dd, J =
13.8, 1.4 Hz, H-17a), 2.58 (1H, d, J = 2.8 Hz, H-20),
2.25 (1H, m, H-17p), 2.10 (1H, m, H-150), 1.78 (1H,
m, H-14), 1.53 (1H, dd, J = 13.9, 7.4 Hz, H-19a), 1.42
(1H, m, H-19b), 1.34 (1H, m, H-15B), 1.02 (3H, t, J =
7.4 Hz, H-18); *C-NMR (100 MHz, CD:0D) &: 178.8
(C-3), 173.8 (-C=0), 137.8 (C-2), 136.0 (C-13), 128.8
(C-8), 122.8 (C-11), 120.0 (C-10), 118.8 (C-9), 111.8
(C-12), 109.4 (C-7), 57.9 (C-21), 57.2 (C-16), 53.4
(OCH3), 44.2 (C-5), 39.5 (C-20), 36.4 (C-14), 36.3
(C-17), 32.1 (C-15), 28.7 (C-19), 21.8 (C-6), 11.6
(C-18). VL EEHE 5kt bbl, e &® 2 N
3-FRIE T A A TR o

WEY) 3: FEMAR (FED, o R
NS BH M. [a]y -48.6° (¢ 0.73, CH3OH) ;
UV A (am): 221, 278: IR vior (cm2): 3206, 2956,
2030, 2886, 2877, 1745, 1649, 1562, 1479, 1459,
1381, 768; HR-ESI-MS m/z: 369.181 6 [M+H]*, 4

T3 N CaHaN204. 'H-NMR (600 MHz, CD;0D) 6:
7.41 (1H, d, J = 7.6 Hz, H-12), 7.40 (1H, d, J = 7.6
Hz, H-9), 7.36 (1H, td, J = 7.6, 1.2 Hz, H-11), 7.30
(1H, td, J = 7.6, 1.2 Hz, H-10), 5.01 (1H, d, J = 0.4
Hz, H-21), 4.26 (1H, ddd, J = 13.4, 5.1, 1.5 Hz, H-5a),
3.72 (3H, s, OCH3), 3.39 (1H, dd, J = 13.4, 2.9 Hz,
H-5B), 3.06 (1H, dd, J = 14.2, 1.8 Hz, H-17a), 2.54
(1H, m, H-14), 2.33 (1H, ddd, J = 14.2, 3.9, 2.9 Hz,
H-17B), 2.27 (1H, ddd, J = 14.4, 2.8, 1.6 Hz, H-60),
2.06 (1H, ddd, J = 13.3, 10.1, 3.2 Hz, H-15a), 1.70
(1H, m, H-20), 1.49 (1H, m, H-19a), 1.45 (1H, m,
H-19b), 1.38 (1H, m, H-6p), 1.29 (1H, ddt, J = 13.3,
5.5, 2.6 Hz, H-15p), 0.98 (3H, t, J = 7.4 Hz, H-18);
BC-NMR (150 MHz, CD30D) §: 190.1 (C-2), 178.6
(C-3), 172.2 (-C=0), 152.0 (C-13), 142.9 (C-8), 130.6
(C-11), 128.4 (C-10), 123.2 (C-9), 121.4 (C-12), 89.0
(C-7), 61.7 (C-21), 60.3 (C-16), 53.6 (OCHs3), 44.6
(C-5), 39.7 (C-14), 39.4 (C-6), 37.8 (C-17), 36.1
(C-20), 31.2 (C-15), 28.6 (C-19), 11.7 (C-18). LA %k
I8 55 SCHRXT ERIO), Mo b A5 3 00 3-FRIE AT AR
FRBLN T

WEW 4: BEMAK (FED, SR
NS BH M. [a]> -121.7° (¢ 0.87, CH3OH):
UV e (nm): 199, 296, 328 IR vyoor (cm): 3377,
2960, 2872, 1672, 1606, 1464, 1436, 1378, 749;
HR-ESI-MS m/z: 337.193 9 [M+H]*, 2 FR N
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C21H24N202. *H-NMR (400 MHz, CD3OD) 0. 1.28
(1H, d, J = 7.4 Hz, H-9), 7.16 (1H, t, J = 7.4 Hz,
H-11), 6.96 (1H, d, J = 7.4 Hz, H-12), 6.90 (1H, t, J =
7.4 Hz, H-10), 5.83 (1H, dd, J = 9.9, 4.0 Hz, H-14),
5.73 (1H, d, J = 9.9 Hz, H-15), 3.80 (3H, s, OCH3),
3.47 (1H, dd, J = 15.8, 4.5 Hz, H-3a), 3.22 (1H, d, J =
15.8 Hz, H-3B), 3.03 (1H, m, H-50), 2.75 (2H, m,
H-5B, 21), 2.59 (1H, d, J = 15.3 Hz, H-170), 2.50 (1H,
d, J = 15.3 Hz, H-17B), 2.04 (1H, td, J = 11.3, 6.4 Hz,
H-6a), 1.75 (1H, dd, J = 11.3, 4.4 Hz, H-6p), 1.01
(1H, dt, J = 15.0, 7.4 Hz, H-19a), 0.89 (1H, dg, J =
15.0, 7.4 Hz, H-19b), 0.66 (3H, t, J = 7.4 Hz, H-18);
13C-NMR (100 MHz, CD3;0D) §: 170.0 (-C=0), 167.9
(C-2), 144.7 (C-13), 139.1 (C-8), 134.0 (C-15), 128.8
(C-11), 126.1 (C-14), 122.3 (C-9), 121.7 (C-10), 110.6
(C-12), 92.5 (C-16), 71.2 (C-21), 56.6 (C-7), 51.8
(C-5), 51.5 (C-3), 51.4 (OCHa3), 46.0 (C-6), 42.4
(C-20), 29.9 (C-19), 27.9 (C-17), 7.8 (C-18). LA %k
P 5 SCHROG EEIY, - S A B 4 SR K H B

AW 5: BEEHCIRY CFEE, o R b sBs
RBE B [a]? -36.6° (C 0.68, CH3OH) ;
UV dee (nm): 225, 294, 334: IR vier (cm): 3374,
2963, 2879, 1677, 1611, 1466, 1439, 1386, 753;
HR-ESI-MS m/z: 353.185 8 [M+H]", 4> TN
Co1H24N203. H-NMR (400 MHz, CD3OD) 4: 8.41
(1H, d, J = 7.6 Hz, H-9), 7.17 (1H, td, J = 7.6, 0.9 Hz,
H-11), 6.96 (1H, d, J = 7.6 Hz, H-12), 6.90 (1H, td,
J = 7.6, 0.9 Hz, H-10), 5.82 (2H, m, H-14, 15), 4.28
(1H, dd, J = 17.1, 3.2 Hz, H-30), 4.20 (1H, d, J = 17.2
Hz, H-3B), 3.82 (1H, m, H-5a), 3.77 (3H, s, OCHa),
3.69 (1H, s, H-21), 3.56 (1H, m, H-6a), 2.74 (2H, m,
H-5B, 17a), 2.31 (1H, dd, J = 12.4, 9.1 Hz, H-6pB),
2.24 (1H, d, J = 16.1 Hz, H-17p), 1.19 (2H, m, H-19),
0.74 (3H, t, J = 7.4 Hz, H-18); 13C-NMR (100 MHz,
CD30D) 4: 169.5 (-C=0), 164.2 (C-2), 145.3 (C-13),
137.2 (C-8), 132.7 (C-15), 129.8 (C-11), 128.3 (C-14),
122.3 (C-9), 119.0 (C-10), 110.3 (C-12), 89.6 (C-16),
85.6 (C-21), 69.4 (C-3), 64.0 (C-5), 58.7 (C-7), 51.6
(OCHs), 43.3 (C-6), 42.6 (C-20), 33.2 (C-17), 31.8
(C-19), 8.0 (C-18). LA &l 5 SCiikxy belt2, %5
A1 5 RN K H R E

EY 6: AEMAR (HED, MR MALEE

Rz 5B« [0]2-10.19(c 0.8, CHsOH): UV Aheo" (nm):

201, 294, 329; IRV (cm™): 3377, 2965, 2878,
1662, 1606, 1478, 1439, 1384, 753; HR-ESI-MS m/z:
351.171 0 [M+H]*, 73 ¥ CaH22N203. tH-NMR
(400 MHz, CDCls) 6: 7.19 (1H, d, J = 7.8 Hz, H-9),
7.17 (1H, t, J = 7.8 Hz, H-11), 6.90 (1H, t, J = 7.8 Hz,
H-10), 6.88 (1H, d, J = 7.8 Hz, H-12), 6.42 (1H, d, J =
10.0 Hz, H-14), 5.88 (1H, d, J = 10.0 Hz, H-15),
4.24 (1H, dd, J = 11.7, 6.9 Hz, H-5a), 3.94 (1H, d, J =
1.1 Hz, H-21), 3.73 (3H, s, OCHs3), 3.34 (1H, td, J =
11.7, 5.5 Hz, H-5B), 2.58 (1H, dd, J = 15.6, 1.9 Hz,
H-170), 2.30 (1H, d, J = 15.6 Hz, H-17p), 2.11 (1H,
m, H-6a), 1.79 (1H, m, H-6p), 1.04 (1H, dt, J = 14.0,
7.4 Hz, H-19a), 0.97 (1H, dt, J = 14.0, 7.4 Hz, H-19b),
0.68 (3H, t, J = 7.4 Hz, H-18); 3C-NMR (100 MHz,
CDCls) ¢6: 168.3 (-C=0), 165.3 (C-2), 161.6 (C-3),
145.6 (C-15), 142.9 (C-13), 135.5 (C-8), 128.8 (C-11),
122.7 (C-14), 121.5 (C-9), 121.3 (C-10), 110.0 (C-12),
90.2 (C-16), 66.5 (C-21), 56.8 (C-7), 51.2 (OCHja),
435 (C-6), 43.4 (C-5), 40.5 (C-20), 27.2 (C-19), 26.1
(C-17), 7.4 (C-18). VL -Hdf 5 sClkxT Lhis-14, 25
AP 6 2 3-FREEMNT K H H

WEW 7. EEHIRY) CPED, MR b ss e
NP . [a]Z -40.0° (¢ 0.47, CH30H);
UV dee (nm): 201, 291, 330: IR vyoy (cmY): 3381,
2967, 2930, 2882, 1661, 1606, 1436, 1384, 754;
HR-ESI-MS m/z: 367.166 4 [M+H]*, 47X N
C21H22N204. 'H-NMR (400 MHz, CDCl3) 6: 9.04 (1H,
s, NH), 7.66 (1H, d, J = 7.4 Hz, H-9), 7.17 (1H, t, J =
7.4 Hz, H-11), 6.95 (1H, t, J = 7.4 Hz, H-10), 6.84
(1H, d, J = 7.4 Hz, H-12), 6.54 (1H, d, J = 10.0 Hz,
H-15), 6.12 (1H, d, J = 4.6 Hz, H-5), 5.93 (1H, d, J =
10.0 Hz, H-14), 4.39 (1H, brs, H-21), 3.77 (3H, s,
OCHs), 2.61 (1H, d, J = 15.7 Hz, H-170), 2.14 2H, m,
H-6), 2.07 (1H, d, J = 15.7 Hz, H-17B), 1.07 (2H, m,
H-19), 0.72 (3H, t, J = 7.4 Hz, H-18); 3C-NMR (100
MHz, CDCls) §: 1685 (-C=0), 166.9 (C-2), 162.8
(C-3), 147.9 (C-15), 143.0 (C-13), 135.3 (C-8), 128.5
(C-11), 124.6 (C-9), 122.8 (C-14), 121.7 (C-10), 109.5
(C-12), 89.8 (C-16), 80.1 (C-5), 66.6 (C-21), 56.4 (C-7),
51.3 (OCHs3), 50.4 (C-6), 40.9 (C-20), 26.6 (C-19), 25.8
(C-17), 7.5 (C-18). LA &l 5 3ClkxT EId), %5Efk
EWT N SB-FRIE-3- BRI K H HE

EY 8: AR CREED, MR
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RSBk [0]5 -87.4° (¢ 0.98, CH3OH) ;
UV A (nm): 203, 287, 327 IR vyoor (cm™): 3363,
2965, 1665, 1604, 1464, 1434, 1381, 757 ;
HR-ESI-MS m/z: 353.187 1 [M+H]", #+F RN
C21H24N203. H-NMR (400 MHz, CDCl3) 6: 8.93 (1H,
s, NH), 7.13 (1H, d, J = 7.5 Hz, H-9), 7.12 (1H, t, J =
7.5 Hz, H-11), 6.84 (1H, t, J = 7.5 Hz, H-10), 6.80
(1H, d, J = 7.5 Hz, H-12), 3.78 (3H, s, OCHs3), 3.49
(2H, m, H-3a, 14), 3.10 (1H, d, J = 3.3 Hz, H-15),
2.88 (2H, m, H-3p, 5a), 2.51 (4H, m, H-5p, 17a, 17p,
21), 1.94 (1H, m, H-6a), 1.70 (1H, dd, J = 11.5, 4.4
Hz, H-6p), 1.12 (1H, dt, J = 14.6, 7.4 Hz, H-19a), 0.89
(1H, m, H-19b), 0.73 3H, t, J = 7.4 Hz, H-18);
13C-NMR (100 MHz, CDCls) d: 168.9 (-C=0), 167.8
(C-2), 143.1 (C-13), 137.6 (C-8), 127.8 (C-11), 121.5
(C-9), 120.8 (C-10), 109.5 (C-12), 90.7 (C-16), 67.6
(C-21), 57.3 (C-15), 55.0 (C-7), 54.0 (C-14), 51.2
(OCHa), 50.7 (C-5), 50.2 (C-3), 44.8 (C-6), 41.1 (C-20),
24.5 (C-19), 23.3 (C-17), 7.3 (C-18). LA_F#¥5 5 ik %t
tuiel, %52 1b454 8 4 lochnericine.

WA 9: SHEMAKR (HED, MRBULMT R
BB . [a]® + 20.2° (¢ 0.60, CHZOH) ;
UV dee (nm): 226, 286+ IR vl (cm): 3346, 2963,
1460, 1436, 740; HR-ESI-MS m/z: 297.197 4 [M+
HI*, TN CigHuN2O. H-NMR (400 MHz,
CD3;0D) 6: 7.80 (1H, s, NH), 7.45 (1H, d, J = 7.5 Hz,
H-9), 7.28 (1H, d, J = 7.5 Hz, H-12), 7.10 (1H, td, J =
7.5 Hz, H-11), 7.06 (1H, td, J = 7.5 Hz, H-10), 4.17
(1H, t, J = 13.2 Hz, H-160), 3.30 (1H, d, J = 12.5 Hz,
H-30), 3.14 (1H, d, J = 4.0 Hz, H-14), 2.93 (1H, dd,
J = 4.0, 1.2 Hz, H-15), 2.83 (2H, m, H-6), 2.73(1H,
dd, J = 14.3, 6.6 Hz, H-50), 2.68 (1H, d, J = 12.5 Hz,
H-3B), 2.60 (1H, dt, J = 13.2, 3.7 Hz, H-16p), 2.38
(1H, d, J = 12.0 Hz, H-21a), 2.32 (1H, ddd, J = 13.4,
10.0, 3.7 Hz, H-170), 2.23 (1H, dd, J = 14.3, 7.5 Hz,
H-5B), 1.74 (1H, t, J = 13.0 Hz, H-17p), 1.71(1H, d,
J =12.0 Hz, H-21pB), 1.13 (2H, qd, J = 7.4, 2.1 Hz,
H-19), 0.75 (3H, t, J = 7.4 Hz, H-18); 3C-NMR (100
MHz, CDs0OD) §: 139.5 (C-2), 135.7 (C-13), 128.7
(C-8), 120.7 (C-11), 118.9 (C-10), 117.8 (C-9), 110.2
(C-12), 109.8 (C-7), 59.5(C-15), 58.7(C-21), 53.9
(C-3), 53.6 (C-5), 52.5 (C-14), 36.6 (C-17), 33.8
(C-20), 32.4 (C-19), 26.2 (C-6), 23.4 (C-16), 7.5

(C-18). VL ¥l 5 cikxt b7, % tb 59 N
(+)-voaphylline

&Y 10: TRy (PR, SR ik
B B R . [a]d +31.5° (¢ 0.65, CH.CLy);
UV Ao (nm): 220, 282, 335; IR vyoor (cm™): 3402,
2963, 1728, 1601, 1459, 1386, 756; HR-ESI-MS m/z:
353.185 5 [M+H]", 7313 N CarH24N203. *H-NMR
(600 MHz, CDs0OD) §: 7.57 (1H, d, J = 7.6 Hz, H-9),
7.55 (1H, d, J = 7.6 Hz, H-12), 7.36 (1H, td, J = 7.6,
1.2 Hz, H-11), 7.22 (1H, td, J = 7.6, 1.2 Hz, H-10),
5.54 (1H, q, J = 7.1 Hz, H-19), 4.47 (1H, d, J = 45
Hz, H-3), 4.09 (1H, d, J = 17.1 Hz, H-21a), 3.80 (3H,
s, OCHs), 3.74 (1H, m, H-5a), 3.53 (1H, m, H-15),
3.23 (1H, m, H-21p), 2.91 (1H, d, J = 12.1 Hz,
H-17a), 2.71 (2H, m, H-60, 17B), 2.52 (1H, m,
H-14a), 2.50 (1H, m, H-6B), 1.99 (1H, dd, J = 14.2,
3.5 Hz, H-5p), 1.90 (1H, m, H-14p), 1.67 (3H, dd, J =
7.1, 2.5 Hz, H-18); *C-NMR (150MHz, CD30D) §:
192.1 (C-2), 1746 (-C=0), 155.9 (C-13), 14538
(C-20), 140.0 (C-8), 129.4 (C-11), 127.4 (C-10), 126.5
(C-9), 121.6 (C-19), 121.3 (C-12), 63.8 (C-17), 61.5
(C-16), 60.2 (C-7), 55.7 (C-3), 54.3 (C-5), 52.7
(C-21), 52.4 (OCHs), 38.9 (C-6), 35.0 (C-15), 31.4
(C-14), 13.9 (C-18). LA - 5 scmkpyxd tolel, %
ENEY) 10 N deacetylakuammiline.

&Y 11: FEERAR PR, MR a3
OBEE B . UVART (nm): 241, 299, 334
IR v o (cmY): 3423, 2965, 2885, 2833, 1626, 1565,
1454, 815; HR-ESI-MS m/z: 213.104 6 [M+H]*, 4
T A CisHN20. H-NMR (400 MHz, CD30D) &:
8.11 (1H, d, J = 5.4 Hz, H-3), 7.99 (1H, d, J = 8.7 Hz,
H-5), 7.80 (1H, d, J = 5.4 Hz, H-4), 7.05 (1H, d, J =
2.1 Hz, H-8), 6.87 (1H, dd, J = 8.7, 2.1 Hz, H-6), 3.92
(3H, s, OCH3), 2.78 (3H, s, H-10); 3C-NMR (100
MHz, CDsOD) §: 162.6 (C-7), 144.2 (C-1), 142.1
(C-8a), 138.0 (C-3), 136.3 (C-9a), 130.1 (C-4a), 123.5
(C-5), 116.4 (C-4b), 113.3 (C-4), 110.9 (C-6), 95.4
(C-8), 56.0 (OCH3), 19.5 (C-10). LA b%df 5 cigkxt
FLlol, %eE b &4 11 N EA IR IEE N .

WEY 12: AR (FED, o Rkane
SRR EPHYE . UV AN (nm): 200, 273: IR v
(cm™): 2953, 1701, 1661, 1549, 1486; HR-ESI-MS
m/z: 195.087 0 [M+H]*, 77~ CsHioN4O2.
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IH-NMR (400 MHz, CDCls) 6: 7.26 (1H, s, H-8), 3.71
(3H, s, N7-CH3), 3.27 (3H, s, N3-CHa), 3.09 (3H, s,
N;-CHj); 3C-NMR (100 MHz, CDCls) 6: 155.3 (C-6),
151.6 (C-2), 148.6 (C-4), 141.4 (C-8), 107.5 (C-5),
33.5 (N7-CH3), 29.6 (N3-CHa), 27.8 (N1-CH3). DL L%
W5 STk LR, S se A 12 SmnmEA .
4 g

H AT Py 0 200 AR A 2 1 o0 T 9 o
A, RSS2 K0 OF TR S AR IR A 2y B % e
T 122 MeEY), B 3 MK IR A, 6
FIRAE AT, 1 ARG R 1 7 SR A, 2
ANFHABE AR A SCERIRAE, SRS SR A
WA KA R s R LA 2 i LR
SKBR-3 4H il 1 22 ¢4, 28 C-8161 4 il B A 4 e &
PERA, (LAY 4 X B SGC7901 4. JHE
QBC939 4. B/t 5637 4HM. YR OC316 44
Ff AE/ N2 M it AB49 4L s SMMCT721 2.
il IR R BEAHIE USTMG ZHift. FLARE MCF-7
“iff. 2w HCT-116 4ff. =30 Hela 4HfE 10
ol e 2 PR (1) 2= B 7R 2 (medlian inhibition
concentration, 1Cso) 7E (4.8+0.4) ~ (225+1.4)
ug/mbL, A SGC7901 41 i (4 i 2 P fe o 1k
E1 6 FIALEW) 8 X SGC7901 ZHALH 1Cs0 43 79
(13.1£1.0). (12.1+£0.9) pg/mLlel, {L&Y) 11
I T TwistL [ fif SR 410 i) L i s &40 i 1) 3 A AN
122823, ARSLIGFEE T 0 290 F e 022 B 23 (A
W, NI B L 2G5 30 R AR T B SRR, B
BTN R 7R AR .
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