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ALKALOIDS FROM THE AERIAL PARTS OF

Consolida anthoroidea AND Delphinium linearilobum

S. Suzgec,1 L. Bitis,2 U. Sozer,1 H. Ozcelik,3 J. Zapp,4                                                                                                  UDC 547.945
A. K. Kiemer,4 F. Mericli,1* and A. H. Mericli1*

Aconitum, Delphinium, and Consolida species (Ranunculaceae) are toxic plants due to the diterpenoid alkaloids they
contain. These alkaloids are neurotoxic agents, causing bradycardia, muscle system spasms, hypotension, and death by arrest
of respiration. Aconitum preparations have been used as cardiotonics, febrifuges, sedatives, and anodynes. Delphinium and
Consolida were formerly known as Delphinium,  and their extracts have been employed in analgesic balms and also as sedatives,
emetics, and anthelmintics. They are also known to possess insecticidal and growth-inhibiting activities [1, 2].

In continuation of our investigations on Turkish Aconitum, Delphinium, and Consolida species for their diterpenoid
alkaloid content [3–6], we have now studied Consolida anthoroidea and Delphinium linearilobum.

From the aerial parts of Consolida anthoroidea six diterpenoid alkaloids, ajaconine (1), hetisine (2),  13-O-acetylhetisine
(3), α-atisine (4), spiratine A (5), and septentriosine (6), and two norditerpenoid alkaloids, 1-demethylwinkleridine (7), and
senbusine B (8), have been isolated and identified. This plant has not been chemically studied before.

From the aerial parts of Delphinium linearilobum two diterpenoid alkaloids, hetisine (2) and acochlearine (9), and five
norditerpenoid alkaloids, isotalatizidine (10), cammaconine (11), winkleridine (12), deltatsine (13), and condelphine (14),
have been isolated and identified. From the aerial parts of Delphinium linearilobum (Syn. D. crispulum) collected from a
different region of Turkey and from the roots of the plant some diterpenoid alkaloids have been isolated earlier [7, 8]. In this
study we report the occurence of winkleridine, condelphine, and acochlearine for the first time in this plant.

Among the alkaloids isolated from both plants, especially spiratine A (5) [9] and acochlearine (9) [3] are very rare
compounds; these two alkaloids have been isolated only once before from other plants. This is also the first report  for the
occurrence of spiratine A in Ranunculaceae. 13C NMR data of these two compounds are shown in Table 1.

NMR spectra were recorded on a Bruker, 500 MHz spectrometer. MS were determined on a Finnigan MAT 90
spectrometer. VLC was carried out with Merck Al2O3 (EM 1085) and SiO2 60 G (7731). Chromatographic separations on a
Chromatotron were carried out on rotors coated with a 1 mm thick layer of Merck Al2O3 60 GF-254 (1092) or SiO2 PF-254
(7749). Thin layer chromatograms were run using the solvent system toluene–EtOAc–DEA (7:4:1 or 7:2:1) and
CHCl3–MeOH–NH4OH (90:10:5 or 80:20:2).
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Plant Material. Consolida anthoroidea (Boiss.) Schrod. (Ranunculaceae) was collected from Akdamar Island on Van
Lake Gevas-Van-Turkey and Delphinium linearilobum (Trautv.) Busch (Ranunculaceae) was collected from Tendurek Pass
between Van and Agri – Turkey both in August 2000 by one of us (H.O.). A voucher specimen from both plants is deposited in
the Herbarium of Science and Literature Faculty of Suleyman Demirel University (Ozcelik 6306 and 8645).

Extraction and Isolation. Dried and powdered aerial parts of the plants were extracted with 90% EtOH by percolation at
room temparature, and the extracts obtained were evaporated to dryness in vacuo. The residues were treated with 0.5 N H2SO4 and
extracted with CHCl3. NaOH (5%) was then added to the aqueous solutions (cooled in ice) to bring them to pH 10. The solutions were
again extracted with CHCl3. The CHCl3 extracts were evaporated to dryness, yielding crude alkaloid mixtures.

The crude alkaloid extract (4.65 g) obtained from 2.0 kg aerial parts of Consolida anthoroidea was first separated by
VLC on a basic Al2O3 column with petroleum ether–CHCl3–MeOH mixtures. VLC fractions 11–17 (petroleum ether–CHCl3
10:90 to 0:100, 450 mg) were combined and chromatographed on a SiO2 rotor with petroleum ether–CHCl3–MeOH mixtures
to give spiratine A (5, 26 mg). VLC fractions 18–20 (CHCl3–MeOH 98:2 to 95:5) (850 mg) were combined and chromatographed
on a SiO2 rotor with petroleum ether–CHCl3–MeOH mixtures to give senbusine B (8, 9 mg) ajaconine (1, 21 mg), and
septentriosine (6, 10 mg). VLC fractions 21–24 (CHCI3–MeOH 92-8 to 70:30) (850 mg) were combined and chromatographed
on a Al2O3 rotor with petroleum ether–CHCl3–MeOH mixtures to give 1-demethylwinkleridine (7, 39 mg), 13-O-acetylhetisine
(3, 11 mg), α-atisine (18 mg), and hetisine (2, 13 mg).

The crude alkaloid extract (4.02 g) obtained from 2.3 kg aerial parts of Delphinium linearilobum was first separated by
VLC on a basic  Al2O3 column with petroleum ether–CHCl3–MeOH mixtures. VLC fractions 11–13 (petroleum ether–CHCI3
50:50 to 30:70) (282 mg) were combined and chromatographed on a SiO2 rotor with petroleum ether–CHCl3–MeOH mixtures
to give deltatsine (13, 10 mg) and condelphine (14, 22 mg). VLC fractions 14–16 (petroleum ether–CHCI3 20:80 to 0:100)
(188 mg) were combined and chromatographed on a SiO2 rotor with petroleum ether–CHCl3–MeOH mixtures to give
winkleridine (10 mg). VLC fractions 18–19 (CHCl3–MeOH 98:2 to 96:4) (221 mg) were combined and chromatographed on
a SiO2 rotor with petroleum ether–CHCl3–MeOH mixtures to give isotalatizidine (10, 43 mg) and cammaconine (11, 10 mg).
VLC fractions 21–22 (CHCl3–MeOH 92:8 to 90:10) (377 mg) were combined and chromatographed on a Al2O3 rotor with
petroleum ether–CHCl3–MeOH mixtures to give acochlearine (9, 14 mg). VLC fractions 23–25 (CHCl3–MeOH 80:20 to
60:40) (515 mg) were combined and chromatographed on a Al2O3 rotor with petroleum ether–CHCl3–MeOH mixtures to give
hetisine (2, 13 mg).

All the alkaloids were identified by comparison of their 1H and 13C, DEPT NMR data [10–21] and by Co-TLC
behavior with those of authentic samples for 1, 2, 3, 9, 10, and 13.
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TABLE 1. 13C NMR Data of 5 and 9 in CDCl3

C atom 5 9 C atom 5 9 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

35.2 t 
20.2 t 
41.5 t 
34.0 s 
43.5 d 
28.6 t 
77.3 d 
41.9 s 
45.6 d 
47.0 s 
28.2 t 

38.0 t 
30.9 t 
70.0 d 
33.9 s 
40.8 d 
23.7 t 
36.5 d 
42.2 s 
52.3 d 
51.5 s 
21.3 t 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

36.5 d 
26.1 t 
24.8 t 
80.3 d 
154.5 s 
110.2 t 
24.8 q 
60.3 t 
58.4 t 
65.2 t 

182.0 d 

42.6 d 
23.5 t 
26.9 t 
86.7 d 
78.8 s 
67.8 t 
24.1 q 
56.9 t 
66.8 d 
51.7 t 
12.4 q 
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