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Abstract—Two new dimeric indole alkaloids, 16S,16’-decarbomethoxytetrahydrosecamine (1) and 16R,16-
decarbomethoxytetrahydrosecamine (2) have been isolated from the roots of Rhazya stricta. The structures of the two
isomers have been established through spectroscopic studies. The '*CNMR spectrum of 1,2-dehydroaspidospermi-

dine-N-oxide (3) is also presented.

INTRODUCTION

Rhazya stricta {Apocynaceae) is widely distributed in
Pakistan and has been used for the treatment of various
ailments [1-6]. The anticancer activity of some of its
alkaloids is also reported [7-9]. We have previously
reported a number of new alkaloids from the plant
[10-13] including didemethoxycarbonyitetrahydroseca-
mine from the roots [13] which was found to be cyto-
toxic against Eagles KB carcinoma of the nasopharynx in
cell cultures [8]. ‘16-Decarbomethoxytetrahydroseca-
mine’ was previously reported from the roots of Amsonia
tabernaemontana and from the rootbark of Aspidosperma
excelsum but it was not determined whether the isolated

*In our earlier publication on the structure of didemethoxy-
carbonyltetrahydrosecamine, we have assigned the C-16'H at
64.04. An examination of the spectra of the repurified material
leads us to reverse the assignments as follow: §4.01 (C-16H),
85.33(C-16'H) [13].

compound possessed 16S or 16 R-stereochemistry
[14, 15]. In this communication we report the isolation
and structure of both the isomeric biologically interest-
ing dimeric alkaloids 16 S,16'-decarbomethoxytetrahy-
drosecamine (1) and 16 R,16'-decarbomethoxytetrahy-
drosecamine (2), together with '*C NMR studies on 1.2-
dehydroaspidospermidine-N-oxide (3).

RESULTS AND DISCUSSION

The alkaloids 16S,16-decarbomethoxytetrahydro-
secamine (1) [a]p=0" and 16R,16'-decarbometh-
oxytetrahydrosecamine (2) [«], = 0°, were obtained after
separation of the alkaloidal fractions on the basis of
differential basicities and preparative TLC. The UV spec-
tra of both were identical to those reported for secamines
[6, 8, 13, 14] showing 4., (MeOH) 220, 283, 291. They
also possessed virtually identical TR spectra and gave
absorptions at 3650 (NH), 2900, 1720 (satd ester C=Q),
1600, 1340 and 1010 cm ™.

The mass spectrum of each afforded the molecular ion
peak at m/z 622 with the exact masses of (1) and (2) at
622.4576 (C,oHs,N,O,) and 622.4273 (C,,Hs,N,O;)
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respectively. This showed the presence of 16 double bond
equivalents. The molecular ion peaks were further
confirmed by + ve FAB mass spectroscopy. Other frag-
ments in the EIMS of (1) appeared at m/z 564.4186
(C3sHs,N,, 4.32%), 496, 451.2985 (C,;,H;,Nj;), 313
(2.2%), 239 (1.5%), 168 (1.83%) and 126 (CzH (N,
100%). The mass spectral fragmentation pattern of (2) was
almost identical to that of (1). The formulae of the ions
were established by computer monitored high resolution
mass measurements and confirmed by peak matching
experiments. The most prominent feature of both mass
spectra was strong base peaks at m/z 126 (a). This is
characteristic of the tetrahydrosecamine system contain-
ing a saturated 3-ethylpiperidine ring.

The 'HNMR spectrum (CDCl,, 300 MHz) of (1)
showed the presence of two overlapping triplets in the
region 60.85-0.92 (J = 7.3 Hz, 2 x CH,Me) which were
assigned to the C-18 and C-18" methyl protons. When the
spectrum is recorded in dg-acetone the C-18 and C-18’
methyl protons were observed to resonate at 60.75 and
0.87 respectively. A broad region of overlapping multi-
plets at 6 1.59-3.22 was ascribed to the 32 methylenes and
four methine protons. The most distinguishing feature of
the 'HNMR spectrum was the positions of the ester
methyl protons. It has previously been shown in tetrahy-
drosecamine that when the two ester groups at C-16 and
C-16’ are both B-oriented then the ester methyl protons
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resonate at 63.72 and 3.75 [16]. In the corresponding 16-
epimer the signal of the C-16 ester methyl is shifted
upfield to 63.63 while the C-16" ester methyl protons
remain relatively unaffected (53.74). Clearly inversion at
C-16' from the B isomer to the « isomer gives rise to a
deshielding effect of 40.11 ppm. Examination of the
"H NMR spectrum of the two compounds showed that
the ester methyl in (1) resonated at §3.57 while in (2) it
resonated at 63.78. This provided strong evidence that in
(1) the CO,Me was f-oriented while in (2) the CO,Me
was a-oriented. Furthermore (2) contained low field 1H
multiplets at §4.01 and 5.24 which were assigned to the
C-16 and C-16’ protons*. This ruled out the possibility of
the CO,Me group being present at C-16. The rest of the
'H NMR spectrum of (1) was similar to that of (2). Both
compounds were susceptible to interconversion on TLC.

As a consequence of these considerations, the two
alkaloids have been assigned structures as 168,16~
decarbomethoxytetrahydrosecamine (1) and 16R,16'-
decarbomethoxytetrahydrosecamine (2). A '3C NMR
spectrum was obtained but the multiple signals in the
broad band spectrum for many of the carbon atoms,
presumably on account of conformational mobility, pre-
vented unambiguous assignments. A similar doubling of
signals has previously been reported in such compounds
[15]. The '3CNMR of 168S,16’-decarbomethoxytetra-
hydrosecamine (1) and 16R,16’-decarbomethoxytetra-
hydrosecamine (2) showed a signal at 879 for C-16".
When the C-16H is in a f-configuration, this carbon is
known to resonate at 650.7, [15]. This suggests that the
substance in hand has C-16H in an a-configuration.
However no confirmatory evidence could be obtained in
this respect, due to paucity of samples. The rather down-
field chemical shift may be attributed to the deshielding
caused by the carbonyl! of the ester group at C-16. The
alkaloids probably arise in the plant by hydrolysis and
decarboxylation of tetrahydrosecamine at C-16". They
may possess cytotoxic activity and are to be tested ag-
ainst cancer.

1,2-Dehydroaspidospermidine N-oxide (3) has pre-
viously been reported and its characterization by spec-
troscopic methods described [11]. Attempted deoxygen-
ation by reduction with phosphorus trichloride and by
treatment with sodium borohydride led to the formation
of 1,2-dehydroaspidospermidine along with an indolic
base, the structure of which is under investigation. Alka-
loid N-oxides are abundant in indole and indoline alka-
loids, but their occurrence in the indolenine series is rare
[17,18]. Thus (3) is a new addition to the naturally
occurring N-oxides in the indolenine series. The
13C NMR spectrum however could not be recorded pre-
viously due to lack of sufficient material, We have now
reisolated this compound and recorded its '3C NMR
spectrum. The chemical shifts of the aromatic carbons
were assigned by comparison with the chemical shifts of
other indolenine alkaloids [19]. The values are similar to
those of raucaffricine [19] and perakine [19]. The amino
methylene carbons C-3 and C-5 can be distinguished as
the lowest field methyl signals at §54.59 and §52.04
respectively. The N-oxide oxygen was seen to induce a
downfield shift of up to 24 ppm at C-3 and C-5 in
comparison to the corresponding carbon atoms in (—)-
vincadifformine [20]. Carbon-6 resonated at 635.21 in
1,2-dehydroaspidospermidine N-oxide. This value is
close to the corresponding reported values of 19-S vin-
dolinine and 19-R vindolinine [21]. Carbon-21 (methine)



1928

Table 1. '*CNMR (CDCl,;, 75 MHz) Chemi-
cal shifts (ppm from TMS, multiplicities of
signals were determined by DEPT measure-

ments)

C Values Multiplicities
2 192.44 C
3 54.59 CH,
5 52.04 CH,
6 35.21 CH,
7 * C
8 * C
9 121.00 CH
10 125.11 CH
11 128.65 CH
12 120.11 CH
13 154.54 C
14 22.09* CH,
15 33.27 CH,
16 27.33 CH,
17 23,78 CH,
18 7.30 Me
19 29.81 CH,
20 36.59 CH
21 78.99 CH

*Signals were too weak to be recorded.
*Values are exchangeable.

resonated at 078.99 suggesting the presence of an a-
oriented proton on it [22, 23]. The a-configuration was
also confirmed by 'H NMR [24]. The 1*C NMR assign-
ments of 3 are presented in Table 1, and agree with the
structure and configuration of 1,2-dehydroaspidosper-
midine N-oxide. Polarisation transfer experiments
allowed a verification of these assignments.

EXPERIMENTAL

The 'HNMR spectra were recorded at 300 MHz in CDCl,,
UV in MeOH and IR in CHCl,.

Isolation. The two alkaloids (1,2) were isolated from the
crude alkaloidal fractions obtained by conventional procedures
[25]. The alkaloidal extract was subjected to selective extrac-
tions with CHCI, at different pH values. The fraction obtained
by extraction at pH 1 was subjected to CC on silica gel, elution
being carried out with CHCl, and CHCl,-MeOH mixtures of
increasing polarity. This led to the isolation of several alkaloids.
The fraction obtained on elution with 80% CHCl, 20% MeOH
was evapd and subjected to prep. TLC on silica gel (GF-254)
using EtOAc-isoPrOH-NH,OH (6:3:1). This afforded two
minor amorphous alkaloids (5 and 3 mg) respectively.

168,16'-Decarbomethoxytetrahydrosecamine (1). [«]p = 0°
(CHCl,), UV AM%"nm: 220, 283, 291; 4, nm: 250, 289,
IR vSiSs em ™ 1: 3550, 2900, 1720, 1600, 1340, 1010; found [M *)
622.4576, C4oH,N,O, requires 622.4252; MS m/z (rel. int.): 622
(1.85), 578 (0.31), 509 (0.22), 369 (0.26), 313 (0.44), 239 (0.54), 126
(100), 69 (4.54), "H NMR (300 MHz, CDCl,) 0.9 (t, J = 7.2 Hz,
2x CH,Mg), 61.24-2.8 (m, 16 x CH,, 4x CH), 33.57 (3H, s,
CO,Me), 66:22-7.5 (m, Ar-H).

16R,16'-Decarbomethox ytetrahydrosecamine (2) [«]p = 0° (in
CHCI,): UV AMeOH nm: 221, 284, 292; UV iM% ym: 250, 289,

IRvEHC em ™t 2900, 1720, 1600: foundm"[\M+] 622.4273;
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C4oHs4N,O, requires 622.4252. MS m/z (rel. int.): 622 (12.43),
578 (9.19), 564 (4.32), 496, 451, 313 (2.20), 239 (1.59), 168 (1.83),
126 (100), 69 (24.63), '"HNMR (300 MHz, CDCl;) 60.84 (1, 2
x CH,Me), §1.24-3.22 (m, 16 x CH,, 4 x CH), 63.78 (3H, s,
CO,Me), §6.8-7.47 (Ar-H, m).
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