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Abstract: The structure of cardionidine (1), a new hetisine-type C-20
diterpenoid alkaloid bearing an anhydride function, was inferred from
spectroscopic and chemical data, and X-ray analysis.

In earlier communications we have described the structure deter-
mination of several diterpenoid alkaloids from pDelphinium
cardiogetaluml. We now wish to report on the structure elucidation of
cardionidine (1), the first hetisine~type C-20 diterpenoid alkaloid
with an anhydride function,isclated in a very small amount (3 mg.
6 1075% yield) from the same speciesz.

Cardionidine (1) had m.p. 310-315¢(decomp), [a]lp= -50° (c 0.03,
EtOH), and its HRMS presented the molecular ion at m/z 371.1737,
C21H25N051:(;calcd. 371.17423) .

The C NMR spectrum” suggested the presence of a carbonyl group
(210.1 ppm) and oxygenated carbon (69.2 ppm) and an exocyclic
methylene group {146.1 and 107.3 ppm) in cardionidine (1). Its IR ab-
sorptions at 1760, 1720, 1170 and 1087 cm"l, the loss of carbon
dioxide from the Ms* ions at m/z 371, 354 and 343 amu, and the carbon
resonances at 167.6 and 170.9 ppm pointed to the existence of an
anhydride function in the molecule. The 1 nMR spectrum (200
MHz,CDCl;) displayed characteristic signals of a diterpenoid alkaloid
with a hetisine-type skeletonls>"7 at § 1.25 (3H, s, H-18), 2.03 (3H,
s, N-Me), 2.07 and 3.07 (1H each, d, J= 14.0 Hz, H-18 and H-le¢), 2.10
and 2.70 (1H each, 4, J= 11.4 Hz, H-1%9¢ and H-198), 2.37 (1H d4, J=
7.0, 2.4 Hz, H-9), 2.70 and 2.85 (1H each, dt, J= 17.0, 2.0 Hz, H-158
and H-15a), 3.0 (1H, dd, J= 9.8, 2.4 Hz, H-14), 3.29 (1H, s, H-20),
4.25 (1H, 4ad, J= 9.8, 2.4 Hz, H-138)%, 4.76 and 4.89 (1H each, br s
H-17e and H-172z), and the distinctive signal of H~6 (br s) was not
observed’. Treated with Ac,0-PYy cardionidine (1) yielded an acetate
(2), Mt 413 (6%), whose lg-nmr spectrum gave signals at 2.20 (3H, s)
and 5.03 (1H, br 4, J= 9.8 Hz, H-138) strengthening the existence of
a secondary hydroxy group in 1.

The above spectroscopic and chemical evidence led to structure 1,
among others, being tentatively assigned to cardionidine, considering
the oxygenation pattern usually found in the hetisine-type
alkaloids?.In order to determine an unambiguous structure for
cadionidine, an X-ray analysis was performed, from which its absolute
configuration was established as 48 (Fig. 1)10.
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1: R=H

2: R=Ac
Fig. 1. X-Ray cristal structure of 1
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