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Abstract-Fourteen indole alkaloids have been isolated from a callus culture of Tubernuemontanu elegans. Oneof them 
is new, 3-oxo-isovoacangine, the others are the known isovoacangine, 3-R/S-hydroxy-isovoacangine, 3-R/S-hydroxy- 
coronaridine, isositsirikine, geissoschizol, tabernaemontanine, vobasine, vobasinol, apparicine, 16hydroxy-16,22- 
dihydro-apparicine, tubotaiwine, 3-R/S-hydroxy-conodurine and monogagaine. The alkaloid content is similar to that 
of the whole plant, except for the absence of the tabemaelegantines, which were major components in the plant extract. 

INTRODUCIION 

In a previous report [l] we presented the isolation of 18 
indole alkaloids from an extract of Tubernuemontunu 
elegans. Several of these alkaloids have been shown to 
possess interesting biological activity [2, 31, e.g. anti- 
microbial effects. In order to study the biosynthesis of 
these alkaloids and to obtain a reliable source for these 
compounds we initiated callus and suspension cultures of 
a number of Tubernuemontunu species. In the present 
study we report the isolation of 12 monomeric and two 
dimeric alkaloids from a callus culture of T. eleguns. 

RESULTS AND DISCUSSION 

The callus material contained 0.016% total alkaloids 
(fr. wt). By means of prep. TLC a series of alkaloids was 
isolated and identified by their spectral data, the results 
are summarized in Table 1. Four iboga, five corynanthean, 
three aspidospermatan and two dimeric alkaloids were 
identified. One of the alkaloids has not yet been reported 
(see note added in proof). Its structure was determined as 
3-oxo-isovoacangine (2) by means of UV, mass spectro- 
metry and H NMR and further confirmed by reduction 
with NaBH,,, which yielded the known alkaloid iso- 
voacangine (co-TLC, mass spectrum). This alkaloid could 
be an artefact due to the isolation method, as could the 3- 
hydroxy derivatives. However, the fact that none of these 
alkaloids was found in the whole plant extract which has 
been elaborated in the same way points to the possibility 
of the natural occurrence of these alkaloids. Apparicine 
was the major component in the callus culture material. It 
is one of the precursors of the alkaloid monogagaine (6) 
[4] also present in the callus material, this dimer not being 
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identified in the plant extract. The biosynthetically less 
evolved alkaloids isositsirikine (4) and geissoschizol (5) 
were only found in the callus material; they were not 
isolated from the plant extract. The dimers of the 
tabernaelegantine type were only found in the plant 
extract. In the callus material they could not be detected, 
neither could their precursors dregaminol and taber- 
naemontaninol. The alkaloids vobasine and vobasinol are 
accompanied in the callus material by the dimer 3- 
hydroxy-conodurine, which has the latter alkaloid as one 
of its precursors. 

Apparently, the plant (the plant from which the callus 
was initiated was grown from the same batch of seeds as 
the plant which was used for the identification of the 
alkaloids in the whole plant [l]) has similar but not 
completely the same pattern of alkaloids as occurs in the 
undifferentiated callus cells. On the other hand it is 
promising that the callus material is capable of producing 
highly complex secondary products as the dimeric al- 
kaloids, as e.g. Cuthurunthus roseus has lost this capacity 
in tissue cultures. 

EXPERIMENTAL 

Plant material. Seed and samples of T. elegans stapf were 
collected in Mozambique in 1981. Voucher specimens are kept in 
the herbarium (No 81-3386 JKW 303) at Wageningen, The 
Netherlands. 

Callus culture. Callus was induced on stem material of T. 
elegans placed on a Murashige-Skoog medium containing 1 ppm 
2.4-D and 1 ppm zeatin. The callus obtained was subcultured 
every 4 weeks. Growth chamber conditions were temp. 28”. light: 
12 hr dark-12 hr light (150 Lux from a Pope FT 65 W/33). 

Isolation ojalkaloids. Callus (1115 g fr. wt) was extracted with 
96% EtOH using an Ultra Turrax. After filtration the alcohol 
was evapd in vacua. The residue was partitioned between Et20 
and 2 % HOAc. The acid layer was collected, brought to pH 9.5 
with Na&O, and extracted with CHCI,-iso-PrOH (9: 1). The 

organic layer was collected and dried (Na2S04) and evapd in 

843 
PHYTO 25:4-E 





Alkaloids of Tabemaemontana 845 

Rh 
RZ 1 R’=R2=R4=H,R3=OMe,RS=C02Me,R6=OH 

R3 
2 RI= R2= R4= H, R3=OMe, RS=C02Me,Rh=0 

1” 3 R’ = R2 = R3 = R’ = H, R’ = CO,&, Rb = OH 

4 lsositsirikine R’ = CH,OH, R2 = COzMe ’ 
5 Geissochlzol R’ = H, R2 = CH,OH 

6 Monogagaine 

lsositsirikine (4). R/-values and chromogenic reactions see ref. 

[7] UV, MS and ‘HNMR data see ref. [8]. 

Geissoschizol (5). RI-values in TLC system S2 0.03. Colour 

with spray reagent B yellow-brown-grey after heating. 

UV I MeoH nm: 223, 275 (sh), 282, 289 (sh). MS 70 eV m/z (rel. 

int.): 2% [M]+ (30), 295 [M -HI+ (28), 279 (5), 265 (5), 251 (9), 

249 (6) 223 (6). 169 (18). 156 (8) 129 (5). ‘HNMR see ref. [9]. 

Monogagaine (6). TLC, UV, MS and NMR data see ref. [4]. 
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NOTE ADDED IN PROOF 

Panas et al. (Phytochemistry, 1975, 14, 1120) reported the 
alkaloid M, which was given the structure 6-hydroxy-3-oxo- 

isovoacangine, based on comparison of spectral data with 
eglandulosine. As the structure of the latter alkaloid has recently 
been revised, alkaloid M was possibly 3-oxo-isovoacangine. 


