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t a r l i e r l ,  we repor ted the i s o l a t i o n  of andersonine and 14-deacet~ lnud icau l ine  (4) and s i x  known 

d i te rpeno id  a l ka lo ios  (delavaine, ae lec t in ine ,  lycoctonine, metnyl lycaconi t ine,  nudicauline, and 

takaosonine) fro," the  a e r i a l  pa r t s  of Velpkiniun a n d e r m n i i  Gray. In cont inuat ion  of our 

work on the m i w ~ r  const i tuents  of 2 .  m d o a o n i i  we repo r t  here the  i s o l a t i o n  of two new and 

ten known a:kaloids. Of the  t en  known a lka lo ids  s i x  o f  then have not been repor ted prev ious ly  from 

2, iur imsoni i .  

Ex t rac t i on  o f  the  a e r i a l  pa r t s  o f  9. a d e r s o n i i  w i t h  95% EtUH gave an e x t r a c t . l  A p o r t i o n  of 

t h i s  ex t rac t  was t reated w i t h  CWl3 and the CHC13-soluble p o r t i o n  was subjected t o  grad ient  pH 

f rac t i ona t i onZ  t o  y i e l d  9.85 g o f  an a l k a l o i d  mixture.  Vacuun l i q u i d  chranatography ( v l c ) 3  and 

c e n t r i f u g a l l y  accelerated, rad ia l ,  t h i n - l aye r  c h r n a t o g r a p h ~ , 5  i n  succession afforded 14-acetyl-  

b rown i i ne  (I)~,', 1 4 - a c e t y l d e l c o s i n e  ( ~ ) ~ , 8 ,  b r o w n i i n e  (3)9,10, 1 4 - d e a c e t y l n u d i c a u l i n e  
(4 )1 ,  d e l c a s i n e  ( 5 ) 6 , 8  d e l t a l i n e  (6)11,12, d i c t y a c a r p l n e  (717, m e t h y l l y c a c o n i t i n e  

(8 )7 ,  n u d i c a u l i n e  (9)13 and two new a l k a l o i d s ,  ande rson id ine  (10) and 1 4 - a c e t y l n u d i -  

c a u l i d i n r  (11). The p lan t  ma te r i a l  l e f t  a f t e r  ex t rac t i on  w i t h  95% EtOH was fu r the r  extracted 

w i t h  75% EtuH. I nves t i ga t i on  o f  t h i s  ex t rac t  as ind ica ted above gave lycoctonine (12)8,14 as 

we l l  as 5. 6, 10 and 11. Of the  known a lka lo ids ,  14-acetylbrowniine, 14-acetyldelcosine, 

browniine, aelcosine, de l t a l i ne ,  and a ic tyocarp ine have not prev ious ly  been reported froin 7. 

awderaonii. Tne i o e n t i t y  of known a l ka lo ids  was establ ished spect roscop ica l ly  and by d i r e c t  

Co~lnparison w i th  authent ic sanples. 

&noersonidine (10). rnp 127-130'C cor. and la]; +39.1° (5 0.565, C H C ~ ~ ) ,  has the lnolecular 

f o r a u l a  Cj3H4&U9 (eims: M', 614). I t s  i n f r a r e d  spectrun ( n u j o l )  ind ica ted t h e  presence o f  hy- 

d r o x j l  (3500 and 3450 cm-I), m i n e  (3320 cm-l) and es te r  (1740 and 1685 cm-l) f u n c t i o n a l i t i e s .  The 

existence o f  an anthranoyl es ter  moiety was r e a a i l y  i n f e r r e d  by the  presence of amna t i c  protons a t  

6 7.79 (da, J  = 8.1, 1.2 HZ), 7.29 (d t ,  J  = 1.2, 8.1 Hz), 6.68 ( t b r ,  J  = 7.8 Hz) and 6.67 (dbr, J = 

7.11 Hz) and amino protons a t  6 5.77 (2H, b r )  i n  the  1~ nmr spectrun. The 1 3 ~  nmr da ta  (Table 1) as 

we l l  as the  mass spectrun (base peak a t  m/z 120) supported t h i s  assigmnent. Fur ther  ana lys is  of 

tne  1~ nmr spectrun ind ica ted t h e  presence o f  a  downfield pro ton (64.77, t, J = 4.8 Hz) and an A6 



1 RI = OCOCH~: R~ = O C H ~  2 R = COCH3 

3 R l  : OH; R2 = 

0 C H 3 n  

5 R = H  

4 ~1 = OH; R 2  = OCO \ 

11 R1 = 0COCH3; R2 = H 

1 2  ~1 = O C H ~ :  ~2 = OH 

1 3  R1 = OH; R2 = H 

system of two protons (64.14 and 4.09, 3 = 11.5 Hz) w i t h  es te r  funct ions,  t h ree  ~nethoxyls (63.36, 

3.32 ana 3.25), an acetate (62.06) and an &e thy l  group (61.06, t, J = 7 Hz). The above data  

i no i ca te  t ha t  C-14 ana C-18 bear the  es te r  funct ions.  The assignment o f  the  acetate a t  C-14 and 

the anthranoyl es te r  a t  C-18 as shown i n  10 was based on the chemical s h i f t  (64,77) of H-14 (H- 

14 resonates near 65.00 i n  t h e  presence o f  an aroy l  estei-15). and by t h e  fac t  t h a t  a l l  the  natura l -  

l y -occur r ing  lycoctonine-type a l ka lo ids  known t o  date  possess anthranoyl and i t s  analogous es ter  

groups on ly  a t  C-18.15 Confirmatory evidence f o r  s t ruc tu re  10 was provided by the  canparison 

of the  nmr resonances o f  1 w i t h  those O F  nudicaul ine (9)13, an a l k a l o i d  which d i f f e r s  

i n  the nature o f  the C-18 ester moiety. 

The s t ruc tu re  of 14-acetylnudicaul id ine (11). amorphous, [.I22 t18.9' (c 0.54, CHC13), was 

deduced on the basis of the  fo l lowing spect ra l  data. Ir (nu jo l ) :  v m a x  3460 (OH) and 1740 

(es ter )  cm-1; eims: d z  479 (M+, CT6H4N07), 464 (M-15) and 448 (M-31); 1~ nmr (CDC13):6 4.73 [ t ,  3 

= 4.5 Hz, H-14P). 3.38, 3.30 and 3.22 (each s, OMe), 2.04 ( s ,  OAc), 1.02 ( t ,  J = 7 Hz, N - C H Z - C ~ )  

and 0.95 (s, CH3-18). The a l k a l o i d  i s  unstable i n  CDC13 when kept overnight; hence i t s  nmr data  

were determined i n  CDjCN. 1~ Nmr ( C D ~ C N ) :  64.65 (H-14 ), 3.37, 3.22 and 3.19 (UMe), 1.91 (OM), 

U.98 (N-CH2-CH3) and 0.96 (CH3-18). The above s h i f t s  were s i m i l a r  t o  those o f  nud icau l id ine  
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(13)9, except f o r  the  acetate s igna l  and paramagnetic s h i f t  of H-14 ( ~ 6 0 . 7 7 ) .  The di f ferences 

i n  t h e i r  1% mr s h i f t s  (Table I ) ,  espec ia l ly  i n  t h e  v i c i n i t y  of C-14, also supported t h i s  asslgn- 

~nent.  

Table 1. 1% nnlr Spectral  Oata of Andersonidine (10) and 14-Acetylnudicaul id ine (11).  

Carbon* 10 11 Carbon 10 11 

(CDCl3) (CD3CN) 

1 83.9 85.3 N-CH2 51.0 51.6 

2 26.1 27.5 & ~ 3  14.0 14.4 

3 32.2 37.9 1 ' 55.7 55.9 

4 37.6 34.8 6 ' 58.0 58.6 

5 42.6 55.7 16' 56.2 56.1 

6 90.7 92.2 C-0 171.8 171.9 

7 88.3 89.4 &I3 21.5 21.6 

8 77.4 78.0 167.7 

9 50.1 46.4 

1u 11 45.7 43.4 .&Hz 
49.0 50.0 = / 3  

I 
12 28.2 29.1 1 110.3 

13 38.2 38.7 2 150.7 

, i 4  75.9 77.0 3 116.8 

15 33.7 34.8 4 134.3 

16 82.3 83.6 5 116.4 

17 64.5 65.4 6 130.7 

18 68.5 27.1 

19 52.4 57.4 

* M u l t i p l i c i t i e s  were determined by a DEPT sequence. 
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