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A new alkaloid from Alstonia yunnanensis
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Abstract: Four alkaloids were isolated from the total alkaloids of the twigs and leaves of Alstonia yunnanensis
(Apocynaceae) by using silica gel, ODS, Sephadex LH-20, and HPLC chromatography. Structures were deter-
mined by physical, chemical and spectroscopic methods and identified as N,-methylpseudoakuammigine (1), pseu-
doakuammigine (2), vinorine (3), picraline (4). Among them, compound 1 is a new monoterpenoid indole alkaloid.
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Figure 1 Chemical structures of compounds 1-4
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J = 7.7 Hz, H-11), 6.81 (1H, t, J = 7.7 Hz, H-10), 6.74
(1H, d, J=7.7 Hz, H-12)], 1 M@ &S 5 6, 5.71 (1H,
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Figure 3 Experimental ECD spectra of 1 and 2
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Table1 NMR data of compounds 1 (CD,0D) and 2 (CDCl,) (d in ppm, J in Hz)

1

Position

5,, (600 MHz) d (150 MHz) HMBC 9, (400 MHz) Jc (100 MHz)
2 - 103.9C - - 104.0 C
3 4495 68.1 CH C-2,5,7 418's 52.7 CH
N,-CH,

5 a 3.35m 62.8 CH, c3,7,21 257m 50.8 CH,
B 4.071(16.8, 4.6) N,-CH, 3.54.d (6.0)

6 a 3.85m 29.6 CH, C-2,8,16 2.33d(13.8) 28.1CH,
B 1.67 dd (16.8, 4.6) 2.06 d (13.8)

7 - 52.6C - - 53.8C

8 - 1402 C - - 1422 C

9 757d(7.7) 124.9 CH c-7,11,13 7.07d(7.7) 1225 CH

10 6.811(7.7) 122.1CH c-8,12 6.731(7.7) 120.0 CH

11 7.15t(7.7) 128.9 CH c-9,13 7.12t(7.7) 127.5CH

12 6.74d (7.7) 111.9 CH c-8,10 6.63d(7.7) 110.0 CH

13 - 152.1C - - 151.9C

14 a 2.58 d (15.0) 26.7 CH, C-2, 16, 20 3.31dd (15.0, 5.8) 31.3 CH,

Y] 2.32d (15.0) 1.46 dd (15.0, 5.8)

15 3725 39.2 CH C-3,7,19 3.48d (4.9) 41.1CH

16 - 60.5C - 58.5C

17 a 3.97d(7.8) 77.0 CH, C-1,2,7,15 3.91d(7.3) 745 CH,

b 3.60d(7.8) 3.59d(7.3)

18 1.82dd (7.0, 2.2) 141 CH, C-19 1.52d(7.0) 13.1 CH,

19 5.71q(7.0) 126.0 CH C-15, 21 5.41q (7.0) 118.5 CH

20 - 133.0C - - 139.4C

21 a 3.90 d (15.3) 66.9 CH, C-3,15,19 2.84.d (10.8) 54.6 CH,

B 4.33d(15.3) 3.94.d (10.8)

22 - 176.6 C - 1723C
N,-CH, 2.85s 29.9 CH, c-2,13 2.83s 29.1 CH,
N,-CH, 3.22s 57.9 CH, C-3,5
OCH, 3.81s 52.0 CH,

JEIR 45 75 2R 08 55.3 g0 AH VIR AT 48 B Ji A €3,
SA-HEE R S (100:0~0:100) A 5 P i, 4331 14 4
WA (Fr.1~14). Fr. 9& &ALt (R 5-HEEL1:1) 75
2135 6 ANEB 4 (Fr. 9A~F), H b Fr. 9B 4 Sephadex
LH-20 (%) S HPLC 73 #r il £ 15 24k 54 3 (5.9 mg).
4 (21.0 mg). Fr.10%: Sephadex LH-20 (& {fi-FEE1:1).
ODS (H EE-7K, 20:80~0:100), B & HPLC 43 #7 il %%
231441 (7.38 mg).2 (10.6 mg).
2 HHEE

EML HE B R, B R B B R B I B
P . [a]5 +148.48 (c 0.66, CH,0H); HR-ESI-MS m/z
367.201 0 [M+H]* (Calcd. for C,,H,,N,0,, 367.201 6),
A 5T 1A A P15 T 308 CyuHpgN,055 UV Ay,
(CH,OH): 205.239.286 nm; IR (KBr): 3 429.2 963.
1 675.1 582.1 470.1 455.1 384,765 cm™; 'H NMR
(600 MHz, CD,0D) #13C NMR (150 MHz, CD,0D) ¥k
WL 1L

&2 W e AR, o R ML s i R BH
% . HR-ESI-MS m/z: 367.200 9 [M+H]* (Calcd. for
C,,H,,N,0;, 367.201 6); 'H NMR (400 MHz, CDCI,)
A13C NMR (100 MHz, CDCl,) %4 W% 1. LA b %
5 SCHRURE S AR — B, Wik e 1h B4 2 S it S8 B A B

(pseudoakuammigine).

a3 FEOHR, BCR B B8R 5 R 2 BH 1
UV A (CH,OH): 212,261 nm; IR (KBr): 3 412.1 740.
1593.1 447.1 375.1 234.750 cm?; HR-ESI-MS m/z:
335.175 0 [M+H]*. 'H NMR (600 MHz, CD,OD) o:
7.57 (1H, d, J = 7.7 Hz, H-9), 7.56 (1H, d, J = 7.7 Hz,
H-12), 7.43 (1H, t, J = 7.7 Hz, H-11), 7.29 (1H, t, J =
7.7 Hz, H-10), 5.40 (1H, q, J = 6.8 Hz, H-19), 5.10 (1H,
d, J = 0.9 Hz, H-17), 4.21 (1H, d, J = 8.1 Hz, H-3), 3.65
(1H, m, H-21a), 3.53 (1H, d, J = 15.9 Hz, H-21p), 3.48
(1H, t,J = 4.8 Hz, H-5), 3.31 (1H, s, H-15), 2.87 (1H, dd,
J =121, 4.8 Hz, H-6a), 2.55 (1H, t, J = 6.2 Hz, H-16),
2.19 (3H, s, OCOCHy,), 2.01 (2H, m, H-14), 1.70 (3H,
dd, J = 6.8, 1.2 Hz, H-18), 1.60 (1H, d, J = 12.1 Hz, H-
6f); 3C NMR (150 MHz, CD,0D) ¢: 185.5 (C-2), 57.1
(C-3), 59.2 (C-5), 38.1 (C-6), 65.8 (C-7), 137.5 (C-8),
125.4 (C-9), 127.3 (C-10), 129.9 (C-11), 121.4 (C-12),
156.7 (C-13), 26.8 (C-14), 28.5 (C-15), 50.1 (C-16), 78.6
(C-17), 12.9 (C-18) 117.3 (C-19), 138.2 (C-20), 54.6 (C-
21), 171.7 (C-22), 20.9 (OCOCH,). LA F¥#E 5 ke
TIE He A — B, WU E A B ) 3 N 4ETE AR (vinorine).

a4 FERAR, o RV R SO 2 FHME .
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UV 2., (CH,0H): 206.287 nm; IR (KBr): 3 437.1 737.
1 615.1 459.1 241.1 039. 754 cm*; ESI-MS m/z:
411.192 9 [M+H]*. "H NMR (400 MHz, CD,OD) : 7.37
(1H, d, J = 7.8 Hz, H-9), 7.04 (1H, t, J = 7.8 Hz, H-11),
6.78 (1H, t, J = 7.8 Hz, H-10), 6.73 (1H, d, J = 7.8 Hz,
H-12), 5.47 (1H, q, J = 7.2 Hz, H-19), 4.72 (1H, d, J =
2.8 Hz, H-5), 457 (1H, d, J = 11.1 Hz, H-17a), 3.89 (1H,
d, J = 11.1 Hz, H-17b), 3.75 (1H, dd, J = 10.0, 5.9 Hz,
H-21a), 3.70 (3H, s, COOCHy), 3.54 (1H, t, J = 5.3 Hz,
H-3), 3.40 (1H, s, H-15), 3.27 (1H, d, J = 14.2 Hz, H-
6¢), 3.23 (1H, d, J = 10.0 Hz, H-215), 2.36 (1H, dd, J =
14.2, 2.8 Hz, H-6§8), 2.05 (2H, m, H-14), 1.63 (3H, dd,
J=7.2, 2.1 Hz, H-18), 1.54 (3H, s, COCH.): °C NMR
(100 MHz, CD,0D) &: 108.8 (C-2), 52.7 (C-3), 88.0 (C-5),
45.1 (C-6), 53.9 (C-7), 135.0 (C-8), 128.4 (C-9), 121.3
(C-10), 128.9 (C-11), 111.9 (C-12), 150.6 (C-13), 22.6
(C-14), 36.5 (C-15), 57.4 (C-16), 68.2 (C-17), 13.6 (C-
18), 122.5 (C-19), 137.8 (C-20), 46.9 (C-21), 173.6 (C-
22), 51.9 (OCH,), 171.8 (OCOCH,), 20.2 (OCOCH,).
DL 2 5 SC RO R IE S AR — B MU e A 4 L
e f bR (picraline) .
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