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ALKALOIDS OF DELPHINIUM VIREXENS NUTT.: VIREXENINE AND 14-ACETYLVIREXENINE 
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A-- Investigation of Delphinium v-r Nutt. has led to the 

isolation and structure elucidation of two new lycoctonine-type olkaloidr, 

virescenine @land 14-acetylvirercenine 0, as well as the known 

alkaloids, browniine Q) and ojaconine MJ. 

Investigation of the whole plants of Delphinium v-r Nutt. ,I a rare plant notive to the southeastern 

United Stater, has led to the isolation and rtructure determination of two new lycoctonine-type diterpenoid 

alkaloids, virercenine (y ond 14-acetylvirercenine (3. We olm have isolated the known C19-diterpenoid 

alkaloid, browniine2 @) and the k n w n  CZ0-diterpenoid alkaloid, ajoconine"4). There olkaloidr were isolated 

from the 95% ethanol extract by a combimtion of pH extraction, alumim thick-loyer, and column 

chrom~ta~mphic methods. 

0 
Virercenine, C23H37N06, crystallized f r m  ether-hexone, mp 68-70 C, [d* + 16.9' (c 1.0 95% ethanol), D 
showed IR absorption at 3450 (hydroxyl), 1100 (ether) cm-I and other characterirtic peaks of the Ctp-diterpenoid 

alkaloid skeleton. The 'H NMR spectrum of virescenine in deuterochlorofon indicates the presence of 

NCY-CJ OH, triplet) at 61.10, two aliphatic methoxyl groups (3H. ringlets) at 63.36ond 63.38, and a 

broad doublet of doublets centered a t  64.30 for the C-14 proton. 



14-Acetylvirercenine, C25H3PN07, + 31. 8' (c 0.5 CHClJ, crystallized from ether-hemne, mp D 
157-159'~, rhoced I R  absorption at 3560 ( in t ramoiec~lar i~  bonded hydroxyl), 3375 (hydroxyl), 1740and 1250 

(acetate), and 1100 (ether) cm-I. The I H  NMR spectrum in  deuterochloroform showed one triplet for an N-CY-  

C A  group at  6 1.10, one ringlet for an acetoxy group at  62.07, two sharp ringlets for two methoxyl groups at 

63.29 and 63.33, and o brmd doublet of doublets centered at 64.88 for the C-14 proton. The IR and 'H  NMR 

spectra of olkoloidrJ a n d 2  are similar to thore of irotalatizidine4 @) and condelphine4 @), respectively. 

Treatment of 14-ilcetyivirercenine (2) with 5 %  KOH in  methanol a t  room temperature afforded an amino alcohol, 

which war identical with virercenine u. The r i g o l  at 64.88 in  alkaloid2 i s  shifted upfieid to 64.30 in  

a lko lo id l ,  an indication4 that the acetate group i n 2  must be present a t  the C-14 porition. 

Comparison of the 13C NMR spectra of virercenine and 14asetylvirercenine war mode with the rpestro of 

irotalotizidine, condeiphine, and the published I3c NMR data for the lycoctonine-type a lh lo idr ,  delcorine, 

14-ilcetyldelcorine, and delrcline. 6r7 The I% chemical rhiftr pattern i n l a n d 2  i s  similar to that of the known 

alkaloidsJ and& except for a few changer. The apparonce of an extra ringlet a t  86. 1 ppm and diroppearance 

of o doublet in the '% NMR spectrum of in  canpariron with that of? indicates the presence of a tertiary 

hydroxyl group at C-7 in virercenine (I). The presence of the C-7 hydroxyl group war confirmed by observing 

the downfield change in  the 1% chemical rhiftr of C-6, C-8, and C - I 7  carbons in comparison with irotala- 

tizidine. A l l  other r igmlr  are in  agreement with the assigned r t rvcture l  for virescenine. The presence of on 

acetoxy group at  the C-14 porition in alkaloid2 war confirmed by basic hydrolysis or well as by comparison with 

the l H  and I3t NMR spectra of condelphine and other C-14 acetate-containing diterpenoid alkaloids. 

5 R = H irotaidizidine - 
6 R = Ac Condelphine - 
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TABLE 1: CARBON-13 CHEMICAL SHIFTS AND ASSIGNMENTS FOR VlRESCENlNE (I), 

14-ACETYLVIRESCENINE (2), ISOTALATIZIDINE (5). AND CONDELPHINE (6)a,b 

Carbon (1) (2) (5) (6) 

1 72.4 72.4 72.3 72.1 

2 28.5 29.0 29.2 29. 1 

3 29.3 29.4 29.7 29. 7 

4 37.7 37.7 37.3 37.3 

5 41.9 41.7 41.7 41.4 

6 33.5 33.7 25.0 25.1 

7 86.1 85.9 45.3 45.8 

8 76.2 76.9 74.3 74.5 

9 48.0 45.9 46.7 44.6 

10 39.7 37.7 40.4 37.0 

11 49.4 50.0 48.7 49.0 

12 26.9 26.8 26.8 26.7 

13 43.6 42.9 44.1 43.5 

14 75.5 77.1 75.6 , 76.9 

15 36.0 35.9 42.3 42.4 

16 81.9 82.1 82.4 82.2 

17 64.9 64.9 63.7 63.5 

18 78. 7 78.8 79.0 79.0 

19 55.8 56.1 55.6 56.6 

N C Y '  50.5 50.6 48.4 48.4 

C HJ 13.9 13.9 13.0 13.0 

16-CCH3 56.4 56.3 56.2 55.9 

18-OC H3 59.4 59.4 59.3 59.3 

14'-C=0 - 170.9 - 
I 

170.3 

C H3 
- 21.3 - 21.2 

a~hernicol shifts in ppn downfield from TMS. The solvent i s  deuhochlomform. 

b~arbon-13 NMR spectm were token ot 15.03 MHz in the Fourier mode using a JEOL FX-60 Spectrometer. 



In addition to the two recently isolated alkaloids, umbrorines (7) ond ramconitine9 (9, virercenine and 

14-ocetyivirercenine represent two more examples of lycoctonine-type alkaloids in which the C-6 position i s  

unsubstituted. Aiaconine and browniine were isolated us major and minor alkaloids of _D. virercenr, respectively, 

The identity of these olkalaids was established by cmpariron with authentic sampler. 
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