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Abstract: The structure of cardionidine (l), 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 Delwhinium 
cardiowetaluml. We now wish to report on the structure elucidation of 
cardionidine (l), the first hetisine-type C-20 diterpenoid alkaloid 
with an anhydride function,isolated in a very small amount (3 mg. 
6,10e5% yield) from the same speciesa. 

Cardionidine (1) had m-p. 310-315Q(decomp), [aID= -50" (c 0.03, 
EtOH), and its HRMS presented the molecular ion at m/z 371.1737, 
C21H25N05 (calcd. 371.1742). 

The 13C NMH spectrum3 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-', the loss of carbon 
dioxide from the MS4 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 'H NMR spectrum (200 
MHz,CDC13) displayed characteristic signals of a diterpenoid alkaloid 
with a hetisine-type skeletonlf5-7 at 6 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-l@ and H-la), 2.10 
and 2.70 (1H each, d, J= 11.4 Hz, H-19a and H-19/3), 2.37 (1H dd, J= 
7.0, 2.4 Hz, H-9), 2.70 and 2.85 (1H each, dt, J= 17.0, 2.0 Hz, H-15j3 
and H-1512), 3.0 (lH, dd, J= 9.8, 2.4 Hz, H-14), 3.29 (lH, s, H-20), 
4.25 (lH, dd, J= 9.8, 2.4 Hz, H-13p)8, 4.76 and 4.89 (1H each, br s 
H-17e an; H-17z), and the distinctive signal of H-6 (br s) was not 
observed . Treated with Ac20-Py cardionidine (1) yielded an acetate 

(2), M+ 413 (6%), whose 'H-NMH spectrum gave signals at 2.20 (3H, 8) 
and 5.03 (lH, br d, J= 9.8 Hz, H-13fi) 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 46 (Fig. l)l'. 
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1: R=H 

2: R = AC 
Pig. 1. X-Ray cristal structure of 1 
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101.38(2)", 

v~~=8~;f;~3(;)A3_~ = 9.494(2), E = 10,-918(2), A, /! = 
All unique diffraction maxima with 

3128<121" were collected on a computer-controlled four-cicle dif- 
fractometer, using graphite monochromatized CuK, ( A = 1.5418 A) 
radiation and w :0 scan mode. After correction for Lp effects, 
1180 reflections with 1>3a(I) were considered as observed. Struc- 
ture solved by direct methods (SHELXS86), refined by full-matrix 
least squares. Final refinement converged to R = 0.047, R, = 
0.050. The absolute configuration was determined by comparison of 
23 Bijvoet pairs with Fo?lOa(Fo) 
5.O<Fo<50.0 and O.l5<sine/X SO.40 A'l. 

which are in the range 
The average Bijvoet dif- 

ferences are 0.237 for the correct enantiomer vs 0.297 for the 
wrong one. 
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