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Alkaloids from Nigella arvensis (Ranunculaceae)

Stefan Philipov1, Tsvetelina Doncheva1, Ralitsa Istatkova1 & Antonina Vitkova2

 1 Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian 
Academy of Sciences, Acad. G. Bonchev St., bl. 9, 1113 Sofia, Bulgaria, e-mail: 
philipov@orgchm.bas.bg (author for correspondence) 

 2 Institute of Botany, Bulgarian Academy of Sciences, Acad. G. Bonchev St., bl. 23, 1113 
Sofia, Bulgaria

 Rеceived: May 15, 2003  ▷ Accepted: October 10, 2003

Abstract. The alkaloids glaucine, oxoglaucine, predicentrine, bracteoline, isoboldine, N-methylglaucine, N-methyllau-
rotetanine, and asimilobine were isolated for the first time from Nigella arvensis (Ranuculaceae).
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Introduction

Ranunculaceae is one of the families widely distributed 
in Bulgaria and its species are rich in alkaloids 
(Assenov & Nikolov 1988). It is well known that some 
species belonging to family Ranunculaceae, as well 
as the alkaloids isolated from them are used in folk 
and official medicine. Thus, the species of the gen-
era Aconitum, Consolida and Delphinium are used to 
treat epilepsy, migraine, radiculitis, and rheumatism 
(Stojanov & Kitanov 1960; Assenov & Nikolov 1988). 
A number of species of genus Thalictrum are applied 
in Bulgarian folk medicine as spasmolitic, hyper- and 
hypotensive remedies. There are data on the anticancer 
effect of alkaloids isolated from the species of this ge-
nus (Kupchan & al. 1963; Hahn & al. 1966; Suffness & 
Cordell 1985). Nigella seeds are used in Bulgarian folk 
medicine as tea with diuretic and antihelminthic ef-
fect (Jordanov & al. 1973; Petkov 1982).

Genus Nigella is represented by three species 
in Bulgaria, namely Nigella sativa L., N. damasce-
na L. and N. arvensis L. (Tutin 1964; Markova 1970). 
Limited chemical studies of the alkaloid composition 
of N. sativa and N. damascena have been carried out 

and several alkaloids of isoquinoline and indazole 
type have been isolated (Döpke & Fritsch 1970; Atta-
ur-Rahman & al. 1985a, b, 1992, 1995). To our knowl-
edge, no phytochemical investigations of the alkaloid 
content of N. arvensis have been conducted.

This study describes the isolation and structural 
elucidation of eight aporphine alkaloids from N. ar-
vensis growing in Bulgaria.

Materials and methods

Nigella arvensis was collected in July 1999, during 
the time of flowering, near Dolni Pasarel village 
(Sofia region). A voucher specimen was deposited in 
the Herbarium of the Institute of Botany, Bulgarian 
Academy of Sciences (SOM 156997).

The IR spectra were taken on a Specord 75 IR. 
The mass spectra (MS) were obtained on a Hewlett 
Packard 6890 (direct inlet) at 70 eV. The 1H NMR 
spectra were recorded on a Bruker DRX-250 in 
CDCl3 and CD3OD (for N-methylglaucine), with 
TMS as internal standard. Silica gel (70–230 mesh, 
Merck) was used for column chromatography (CC), 
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silica gel 60 PF254 (Merck) for preparative thin layer 
chromatography (PTLC) and aluminium sheets sili-
ca gel 60 F254 (Merck) for thin layer chromatography 
(TLC). Compounds were visualized by spraying with 
Dragendorff ’s reagent.

The whole plant (165 g), air-dried and ground, was 
extracted exhaustively in Soxhlet apparatus with 95 % 
EtOH. The ethanol extract was evaporated under re-
duced pressure, acidified with 3 % HCl and left over-
night at room temperature. The insoluble non-alkaloid 
materials were removed by filtration and the filtrate 
was subjected to petroleum ether extraction to elim-
inate the rest of non-alkaloid substances. Thus puri-
fied, the acidic solution was made alkaline with 25 % 
NH4OH (pH 9–10) and then extracted with CHCl3. 
The combined CHCl3 extracts were dried over anhy-
drous Na2SO4 and evaporated under reduced pressure 
to give a crude mixture of tertiary alkaloids (fraction 
A, 129.46 mg). To separate the quaternary alkaloids, 
the aqueous phase was acidified to pH 6–6.5 with 
conc. HCl, saturated solution of KI was added and 
then extracted with CHCl3. The combined CHCl3 ex-
tracts were dried over anhydrous Na2SO4 and evapo-
rated under reduced pressure to give a crude mixture 
of quaternary alkaloids (fraction B, 93.08 mg).

By consecutive using of CC on silica gel with 
CHCl3-Me2OH (increasing polarity) and PTLC with 
petrol ether-CHCl3-Me2CO-MeOH (4:4:1:1), from 
fraction A were isolated: glaucine (11.10 mg), ox-
oglaucine (8.71 mg), predicentrine (6.32 mg), bracte-
oline (5.63 mg), isoboldine (5.63 mg), N-methyllau-
rotetanine (2.90 mg), and asimilobine (0.68 mg).

By PTLC with CHCl3-MeOH-NH4OH (30:8:0.4) 
from fraction B was isolated N-methylglaucine 
(4.27 mg).

Results and discussion

From the ethanol extract of a whole plant of N. arven-
sis the tertiary and quaternary alkaloid fractions were 
obtained. Eight known aporphine alkaloids were iso-
lated from the alkaloid fractions by chromatographic 
procedures. The structures of the alkaloids were eluci-
dated by direct comparison of their Rf values, IR, MS 
and 1H NMR spectral data with those of the authen-
tic samples.

The main alkaloids are glaucine (Kuzmanov & 
al. 1992) and oxoglaucine (Philipov & al. 1998). The 
other alkaloids are predicentrine (Philipov & al. 

1983), bracteoline (Mollov & Philipov 1979), iso-
boldine (Guinaudeau & al. 1975), N-methylglau-
cine (Guinaudeau & al. 1983), N-methyllauroteta-
nine (Kande & al.1994), and asimilobine (Philipov & 
al. 2000).

All alkaloids were isolated for the first time from 
genus Nigella.
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