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NEVADENINE AND NEVADENSINE, TWO NEW DITERPENOID ALKALOIDS 

FROM ACONITUM NEVADENSE VECHTR. 
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Abs t rac t  - Neol ine ,  chasmanine, i s o t a l a t i z i d i n e ,  and two new C-19 

d i t e rpeno id  a l k a l o i d s ,  nevadenine and nevadensine.  were i s o l a t e d  from 

Aconitum nevadense. The s t r u c t u r e s  of t h e  new bases  were e s t ab l i shed  

by 'H and 13c-nmr s p e c t r o ~ c o p y ,  and chemical d e r i v a t i o n  t o  known 

a l k a l o i d s .  

From t h e  a e r i a l  p a r t s  of p l a n t s  of A c o n i t m  nevadense Vech t r . ,  c o l l e c t e d  i n  

S i e r r a  Nevada, Granada, Spain ,  we have i s o l a t e d  two new C-19 d i t e r p e n o i d  a lka lo ids ,  

nevadenine ( 2 )  and nevadensine ( 5 )  a s  minor c o n s t i t u e n t s .  

2 R = R 1 = H  - 
3 R = H : R1=Ac 1 R = H  - - 
5 R = OH; R1=H 4 R = O H  - - 
6 R = OH. Rl=Ac - 

Nevadenine w a s  i s o l a t e d  as a  r e s i n ,  and i t s  elemental  composition C H NO 
23 35 5 

+ e s t a b l i s h e d  by high r e s o l u t i o n  mass measurement; M (681, M + - C H ~  ( 5 % ) .  M+-OCH 
3  + 

( 1 0 0 % ) .  M -C3H40 (63%) and I M ' - O C H ~ /  - C3H40 ( 6 0 % ) .  The l o s s  of a c r o l e i n  i n  the 

m s l  and t h e  i r  ( K B r )  adso rp t ions  a t  995 and 815 cm-I i n d i c a t e d  t h e  presence 

of t h e  carbinolamine i n n e r  e t h e r  i n  t h e  molecule.  The 'H-nmr spectrum (200 MHz, 

C D C l  1 d i sp layed  s i g n a l s  a t  61.04 (38,  t ,  J = 7 Hz, N-CH2-Ct13),  2.70 ( 2 H .  q ,  3  



J = 7 HZ, N-CH -CH3), 3.29 and 3.33 (3H each, s ,  two 0CH3), 3.67 (IH, m, W 1 = -2 

7.5 Hz, C-1BH) , 3.78 (lH, s, C-19H) and 4.17 (IH, t, J = 5 Hz, C-145H). Treated 

With AC 0-Py, nevadenine gave a monoacetate (3) as a resin, M+ 447 (1%); ir (KBr) 2 

1730 and 1230 cm-l (acetate). Its h n m r  spectrum gave signals at 62.06 

(3H, S, acetate) and 4.85 (IH, t, J = 4.8 Hz), indicating that the C-14aOH group 

was acetylated. 

Nevadensine (5) was also isolated as a resin and gave an analysis corresponding 

+ to C23H35N06 by high resolution ms; M+ (3%). M+-CH ( 8 % ) .  MC-OCH~ (32%), M -C3H40 3 

(loo%), IM+-OCH~/ - C H 0 (85%). As in tne case of nevadenine the ms peaks caused 3 4 

by ejection of acrolein and the ir (KBr) adsorptions at 890 and 990 cm-I suggested 

the presence of the C-1-0-C-19 inner ether in the new base. The '~-nmx spectrum 

(CUC13) exhibited signals at 61.04 (3H, t, J = 7.2 Hz, N-CH -CH 1 ,  3.25 and 3.30 2 -3 

(3H each, s ,  two 0CH3), 3.60 (IH, m, wi = 8 Hz, C-IBH), 3.89 (1H, s, C-19H) and 

4.14 (1H, t, J = 4.8 Hz, C-145H). 

Upon acetylation with Ac20-Py nevadensine yielded a monoacetate (6) as a resin, 

N+ 463 (2%). ir (KBr) 1730 and 1240 (acetate). The acetate group was located 

at C-14 as inferred by the signals at 62.00 (3H. s )  and 4.79 (1H. t, J = 4.8 Hz) 

in the '~-nmr spectrum. 

The oxidation of isotalatizidine (113 with K M ~ O ~ ~  led to nevadenine (2) in 80% 

5 yield and the NaBH4 reduction of nevadensine (5) gave virescenine (4) I" 90% 

1 yield (rnp, ir, ms and H-nmr identical). Therefore the structures of the new 

alkaloids were firmly established. 

Additional support for these structures was also derived from 13c-nmr. 

Assignments were made by comparison with the spectrum of isotalatizidine ( I ) ~  

and virescenine (4)5, taking into account the a- and 3-effects produced upon 

acetylation. As in the case of per~tag~nine,~ 18-meth~xygadesine,~ and graciline, 9 

the new doublet at a69 ppm, and the 6- or y-effects observed on the C-3, C-4, C-5 

and C-18 resonances in the spectra of nevadenine (2) and nevadensine (5), 

compared with those of the other alkaloids considered, corroborated the existence 

of the C-1-0-C-19 ether in the new compounds. 

The published assignments for C-10 and C-13 in virescenine (4) have been reversed 

on the basis of the chemical shifts observed in nevadensine ( 5 )  and its acetate 

(6), and the reported values for delcosine. 
10 

Neoline,ll chasmanine,ll and isotalatizidine3 were also found in this plant, and 

identified by their mp, ms, and 'H and 13c-nmr spectra. 
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13c Chemical s h i f t s  and assiqnrnents 

Carbon 1 2 3 4 5 6 

Chemical s h i f t s  i n  ppm downfield from TMS. 

Solvent  deuterochloroforrn.  
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