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Persicanidine A, a Novel Cerveratrum Alkaloid from the Bulbs of Fritillaria persica
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Persicanidine A, a novel cerveratrum alkaloid was isolated from the fresh bulbs of
Fritillaria persica together with a known alkaloid, delavine. The structure was elucidated by
spectroscopic data and X-ray crystallographic analysis. Persicanidine A is unique in structure
having the D/E frans (H-13a/H-178) and E/F cis (cis-quinolizidine) ring fusions. Persicanidine
A and delavine were active as a cyclic AMP phosphodiesterase inhibitor.

The genus Fritillaria with about 100 species belongs to the subfamily Lilioideae in the Liliaceae and has a
distribution in the temperate region of the Northern Hemisphere.l) In traditional Chinese medicine, the bulbs of
some Frifillaria plants are used as medicinal material 2) and a number of steroidal alkaloids have been isolated and
identified.3) Fritillaria persica is native to Cypress, southern Turkey and Iran, and one of the tallest species with
large bulbs, sometimes reaching 36 inches in height, making the species distinct.4) Our attention to the bioactive
alkaloid in the bulbs has resulted in finding a novel cevanine alkaloid with the D/E trans (H-130/H-178) and E/F
cis (cis-quinolizidine) ring fusions together with a known alkaloid, delavine. This communication mainly refers
to the structural elucidation of the alkaloid based on spectroscopic data and X-ray crystallographic analysis.

The commercially available fresh bulbs of F. persica (7.2 kg) were extracted with MeOH under reflux.
The MeOH extract was partitioned between n-BuOH and H7O. The n-BuOH-soluble phase was subjected to
silica gel and ODS column chromatographies to yield persicanidine A (1.36 g) and delavine (690 mg).

Persicanidine A (1) was recrystallized from MeOH as colorless prisms, mp 208°C (dec.), [a]p -7.8°
(CHC13) and gave a positive color with Dragendorff reagent on TLC. The EI mass spectrum showed an accurate
molecular ion peak at m/z 415.3507, confirming the molecular formula to be C27H45NO? (calcd: 415.3453) and
a characteristic fragment ion peak of the cevanine type alkaloids without hydroxyl group at the C-20 position at
miz 111 (base peak).5) The 13C NMR spectrum (CDCl3) showed a total of 27 carbons and the DEPT
experiments allowed to assign the signals as CH3 x 3, CH2 x 11, CHx 12 and C x 1. The 1H NMR spectrum
(CDCl3) showed signals for a tertiary methyl groups at & 1.03 (s), two secondary methyl groups at & 1.05 (d, J =
7.0 Hz) and 0.74 (d, J = 6.3 Hz), and two hydroxymethine groups at d 3.85 (br s, W1/2 = 7.0 Hz) and 3.66 (br
m, W1/2 =23.0 Hz). The 13C NMR spectrum of 1 resembled those of Sa-cevanine-38,6p-diol alkaloids with
resonaces due to the C-1 - C-10 (A and B rings), 3a) however, signals due to the C - F rings did not agree with
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those of any other 20-deoxy-5a-cevanine alkaloids reported up to the present.3@ Further, a diagnostic IR
absorption at 2750 cm™! due to the trans-quinolizdine group as observed in other cevanine alkaloids 3¢:) could
not be detected in the IR spectrum of 1. The above data suggested that 1 was a cevanine alkaloid with unusual
ring fusions.

1 2

The relative stereostructure of 1 was confirmed by X-ray crystal structure analysis as shown in Fig. 1.7)
The ring fusions are as follows: A/B trans, B/C trans, C/D cis, DIE trans (H-130/H-17p) and E/F cis (cis-
quinolizidine). The configurations were settled as 3-OH: B-equatorial, 6-OH: (-axial, 10-Me: p-axial, 20-Me: a-
axial, 22-H: a, 25-Me: a-equatorial and a lone pair of the nitrogen: a. All the six membered rings, A, B, D, E
and F are in the chair conformations.

3,6-0-Bis-p-bromobenzoate (1a) of 1 showed a negative first CD band centered at 251 nm (Ag -3.4) and
a positive second CD band at 238 nm (Ae +2.2).8) This indicated a counterclockwise orientation between the two
chromophores (Fig. 2) 9) and that 1 had a usual steroidal absolute stereostructure. Thus, the structure of 1 was
completely assigned. Confirmative assignments of the 13C NMR signals were performed through the combined
use of the 1H-IH COSY and 1H-13C COSY spectra.10) The 13C chemical shift of the C-18 (a carbon attached
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to a nitrogen atom) exhibited an unexpected upfield shift to appear at d 51.8, compared with that of other cevanine
alkaloids (d 65 - 60), which must be caused by the 1,3-diaxial interactions between the C-22 - C-23 and C-25 -
C-26 bonds, and the H-18 axial proton (Fig. 3).

Compound 2 was identified as delavine by the EI mass, IR, 1H and 13C NMR spectra.1l)

About 50 naturally occurring cevanine alkaloids have been reported up to now,34) however, persicanidine
A (1) is the first cevanine alkaloid with the D/E trans (H-13a/H-178) and E/F cis (cis-quinolizidine) ring fusions.
It is interesting from the view point of biosynthesis of the steroidal alkaloids that a plant produces two cevanine
alkaloids of different ring fusions.

©
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Fig. 2. Fig. 3.

Persicanidine A (1) and delavine (2) showed medium inhibitory activity on cyclic AMP phosphodiesterase
(1: ICs0 24.7 x 105 M; 2: 8.8 x 105 M).12) Steroidal alkaloids isolated from other Liliaceae plants are now
being assayed.

We are grateful to Mrs. C. Sakuma for the measurements of the 2D NMR spectra, and to Dr. Y. Shida
and Mrs. Y. Katoh for the measurements of the MS spectra.
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