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Abstract—A new indole alkaloid, alstonamine and a sitsirikine type indole alkaloid, thazimanine, have been isolated

from the leaves of Alstonia scholaris.

INTRODUCTION

As a part of our continuing programme on the isolation
and structural studies on chemical constituents of medi-
cinal plants, we wish to report here the isolation and
structure of a new alkaloid alstonamine (1) from the leaves
of Alstonia scholaris along with the known alkaloid
rhazimanine (2) [1], which has not been previously
reported from this plant.

RESULTS AND DISCUSSION

The crude alkaloidal mixture obtained from the alco-
holic extract of the leaves of A. scholaris was selectively
extracted with chloroform at different pH values. The
fraction obtained at pH 9 was subjected to CC followed by
prep. TLC. This resulted in the isolation of two alkaloids:
a slower moving new alkaloid named alstonamine (1), and
the faster moving rhazimanine (2) [1] which has not been
previously reported from this plant.

Alkaloid (1) was obtained as a colourless amorphous
solid [«]2°+46 (CHCl;, ¢ 2). The UV spectrum was
characteristic of the indole chromophore showing maxima
at 222, 283, 290 and minima at 249, 287 nm. The IR
spectrum showed absorptions at 3300cm ™! (NH) and
1725¢cm ™! {ester C=0). The El-mass spectrum showed
the [M]" at m/z 338 which was confirmed by FD-mass
spectrometry. The empirical formula was established by
high resolution mass spectrometry as C,,H,,N,O,
{measured 338.1632, calc. 338.1630). Other significant
peaks were observed at m/z 307,251,206, 157, 1 70and 122.
From the 'H NMR and mass spectral data it was apparent
that alstonamine (1) was closely related to vallesamine {2].
The [M]" of (1), however, was 2mu less than that of
vallesamine [2] suggesting the presence of an extra degree
of unsaturation.

The 'H NMR spectrum (300 MHz) of alstonamine (1)
was very similar to that reported for vallesamine [3]. The
main difference was the absence of the signals for the

methyl protons and the presence of two broadened
doublets centred at 84.21 (188H, J g4.,5, = 14.25 Hz,
Jisg10 =34 Hz) and 84.50 (18aH, J,g, 155 = 14.2,
J18q.15 = 5.42 Hz) which were assigned to the 18f and 18a
protons, respectively. The C-6a and C-6§ protons were
found to resonate as sets of AB doublets at 64.87 and
64.02, respectively, (Jo,,65 = 16.29 Hz). Another set of AB
doublets occurred at 4.38 and 43.85 which were assigned
to the H-17¢ and H-178 protons, respectively (J,+,.175
= 12.45 Hz). The ester methyl resonated as a 3 H singlet
at 63.88 while the olefinic protons resonated as a multiplet
at 85.53. The close correspondence of these 'H NMR
signals with those of vallesamine, the absence of the 18-
methyl protons and the presence of an additional double
doublet (broadened by homoallylic coupling) for the C-18
methylene protons indicated that the C-18 carbon had
undergone cyclization with the C-17 hydroxyl group to
generate a new 7-membered ring in alstonamine.

In order to confirm the assignments in the "HNMR
spectrum a comprehensive series of homodecoupling
experiments was carried out. Irradiation of the doublet for
the H-188 proton at §4.21 led to a collapse of the H-18«
proton to a simple doublet (J,g, ,9 = 3.42 Hz) with the
disappearence of the larger geminal coupling of 14.25 Hz.
It also led to a simplification of the multiplet at §3.45 for
the C-21«/C-218 protons and of the multiplet at §3.69 of
the H-15 proton. Irradiation at the chemical shift for the
17x proton (84.38) resulted in the collapse of the doublet
at 63.85 due to the H-178 proton into a singlet. The
chemical shifts, coupling constants and proton-proton
connectivities were confirmed by recording a 2D-COSY
45 spectrum [4] (Fig. 1) and 2D-J resolved spectrum [5].

Both aistonamine (1) and vallesamine displayed similar
chemical shifts for the aromatic carbons in the ! 3C NMR
spectrum (Table 2). The methylene carbons C-17 and C-18
adjacent to the ethereal oxygen appeared at 670.99 and
&77.15, respectively. The carbons C-6, C-3 and C-21 4 to
Ny, showed resonances at §49.40, 43.32 and 55.43, respect-
ively. The ester methyl occurred at 652.45, while the



Short Reports

2140

-

(wdd)

11

10

(ppm)

COSY 45 spectrum of alstonamine (1).

Fig. 1. 2D-
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Table 1. 'HNMR data of alstonamine (1)

Protons Chemical shift Integration

Coupling constant (Hz)

NH 9.25s 1H
H-3a

H-3p 293m 2H
H-68 402d 1H
H-6a 4.87d 1H
H-9 7.48d 1H
H-10 7.17 ddd 1H
H-11 7.08 ddd 1H
H-12 7.31d 1H
H-14a 1.76 dd 1H
H-148 2:14m 1H
H-15 3.69m 1H
H-17a 4384 1H
H-178 385d 1H
H-188 421 dd 1H
H-18« 4.50 dd 1H
H-19 553 bm

H-21a

H-218 345m

Jegea = 1629
Jeuss = 162
Joro=18

9,10
Jios =187

Jio12 =1
=410 = 7.68
Ji1o=12

Ji241 =192

iiarap = 1522 J1g 3 = 825

won =714

a1 = 1245
172,178
Jispare = 1245
j“”‘"s" = 1425, J g o = 342

180,18 = 14.25, Jyg, 19 = 342

Table 2. '3C NMR of alstonamine (1) and vallesamine

Carbon Multiplicity Multiplicity
no. (1) (DEPT) \Vallesamine (DEPT)
2 132.00 —-C- 133.11 -C-
3 43.32 CH, 4740 CH,
6 49.44 CH, 50.40 CH,
7 106.34 -C- 107.7 -C-
8 128.66 -C- 1280 -C-
9 118.20 CH 118.10 CH
10 119.99 CH- 119.00 CH
11 122.75 CH 12222 CH
12 11091 CH 110.60 CH
13 135.10 -C- 1350 -C-
14 20.55 CH, 237 CH,
15 35.78 CH 36.0 CH
16 58.15 -C- 58.8 -C-
17 71.15 -C- 700 CH,
18 77.15 CH, 14.00 CH,
19 124.59 CH 124.80 CH
20 132.11 —-C- 1325 -C-
21 55.40 CH, 53.5 -C-
22 55.40 CH, 535 CH,
COOCH, 5245 CH, 53.80
COOCH, 17498 175.20

carbonyl group resonated at 6174.98. The multiplicity
assignments were made by employing DEPT pulse
sequence with the last polarization pulse angle being kept
at § = 135, 90 and 45°.

Alstonamine (1) probably arises from the C-18 hydro-
xylated precursor through an intramolecular cyclization
reaction with the C-17 hydroxyl function.

Another alkaloid isolated from A. scholaris was rhazi-
manine (2) which has not been previously isolated from
this plant. The alkaloid was identified by spectral data
(UV, 1R, 'H NMR and ! 3C NMR and mass spectrometry)
[1] and co-TLC with an authentic sample.

EXPERIMENTAL

General. 'HNMR spectra were recorded at 300 MHz and
13CNMR at 75 MHz in CDCI, with TMS as int. std; DEPT expts
were carried out with the polarization pulse 8 = 45°,90° and 135°.
Optical rotations were measured in CHCI,;.

Plant material. This was collected in Karachi and identified by
Prof. S. 1. Ali, Department of Botany, University of Karachi,
Pakistan.

Extraction and isolation. Powdered leaves (80 kg) were ex-
tracted with MeOH (75 L.). The alcoholic extract was concd by
evapn under red. pres. at 40° to yield 10 kg of a crude concentrate
which was dissolved in 5 %, HC! (10 1.) and shaken with petrol and
EtOAc in order to remove fatty and non-alkaloidal components.
The aq. acidic layer was extracted with CHCI; at different pH
values. The fraction obtained at pH 9 (5 kg) was subjected to CC
over Al;O; (90 mesh, 1kg). Elution was carried out with
mixtures of petrol-Me,CO of increasing polarity. The fraction
obtained on clution with petrol-Me,CO (4:1) (100 mg) was
subjected to TLC using petrol-Me,CO-NH, (1:1:0.01) to afford
two alkaloids alstonamine (1) (30 mg) and rhazimanine (50 mg).
Alstonamine (1), mp 126°, [a]}’ 46° (¢ 2in CDCl,); UV 4., 222,
283,290 A, 249, 287 nm; IR 3300 cm ~* (NH) 1725 cm ™! (ester C
=0). MS m/z (rel. int.) 338.1632 [M]*, (60) (C,0H,,N,0;, cal.
338.1630), 307 (10), 279 (40), 251 (60), 206 (70), 170 (30), 157 (47),
149 (19), 68 (100). 'H NMR (see Table 1). ' 3C NMR (see Table 2).
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