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TWO NEW DITERPENOIO ALKALOIDS FROM DELPHINIUM VESTITUM WALL. 
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Abst roc t  - The i s o l a t i o n  and s t ruc tu re  determinat ion  o f  two Clq-di terpenoid alka- 

l o i d s ,  d e l v e s t i n e  (1) and d e l v e s t i d i n e  ( 7 )  f r o m  D e t p h i n i u m  u s s t i t u r n  

Wall. are described. The s t ruc tures  were based on spectroscopic data  and co r re la t i on  

w i t h  compounds o f  known s t ruc tures .  

Detphinium vss t i t um Wall. (Family Ranunculaceae) grows i n  Western Himalayas and inner  Tibe- 

t a n  va l l eys  a t  e levat ions  o f  10,000-12,000 f t  and i s  repor ted t o  be poisonous t o  g0ats . l  An 

e a r l i e r  i n v e s t i g a t i o n  repor ted t h e  i s o l a t i o n  from t h e  roots ,  o f  two weak bases one o f  which on 

sapon i f i ca t i on  gave lycoctonine.2 I n  cont inuat ion  o f  our i n t e r e s t  i n  t h e  d i te rpeno id  a lka lo ids  

of the genus ~ e t p h i n i m ~ ,  we have invest iga ted t h e  a e r i a l  pa r t s  o f  D. vss t i t um and 

wish t o  repo r t  the  i s o l a t i o n  and s t ruc tu re  e luc ida t i on  of two new Clg-di terpenoid a lka lo ids  

designated as de l ves t i ne  and de lves t id ine .  

From the 85% ethanol  e x t r a c t  o f  t h e  p lan t ,  by a  combination o f  ca t i on  exchange, vacuum l i q u i d  

chromatography and c e n t r i f u g a l l y  accelerated r a d i a l  t l c  ( " ~ h r o m a t o t r o n " ~ )  we i so la ted  del -  

uest ine,  mp 185-187'C, [ a ] g  t18.6' (c, 0.8, CHCI~), C32H46N208 (Found: C, 65.58; H, 7.93; 

N, 4.75. C32H46N208 requ i res :  C, 65.51; H, 7.90; N, 4.77%). The a l k a l o i d  showed i r  (nu jo l )  

bands a t  3460, 3364 (OH, NH2), 1690 (es te r  carbonyl), 1615, 1590 (aromat ic)  cm-l. The aromatic 

protons (IH-NMR) 6 6.52 (2H). 7.3 ( lH),  7.9 (1H) and t h e  low f i e l d  s i gna l s  (110-168 ppn) i n  the 

nmr spectrum ind i ca ted  t h a t  t h e  a l k a l o i d  contains an aromatic r i ng .  Since de lves t ine  con- 

t a i n s  two n i t r ogen  atoms, the  aromatic p a r t  appears t o  be an anthranoyl group ( 6  5.74, 2H, NHJ, 

exch. w i t h  D20). The e t h y l  group (2C) ( 6  1.11, 3H, NCH2C3), f ou r  methoxyls (4C), 6  3.35, 

3.38, each 3H; 3.37, 6H) and t h e  anthranoyl group (7C) add t o  t h i r t e e n  carbon atoms. The alka- 

l o i d  therefore belongs t o  t h e  C19-diterpenoid c lass  and t h e  anthranoyl moiety i s  e s t e r i f i e d  a t  

t h e  C(18)-meth~lene ( 6  4.2, dd, J  = 9Hz, COOC*) as  i n  t h e  case of some a l ka lo ids  i n  t h i s  

group.5 Of t h e  e igh t  oxygen func t i ons  o f  delvest ine,  four are present as methoxyl groups, two 

are pa r t  of an es te r  and the remaining two must be present as hydroxyl  groups. The presence of 

an ether f u n c t i o n  can be discounted from t h e  molecular formula and t h e  number of r i n g s  of Clg- 

d i t e rpeno id  a l ka lo ids .  Normal oxygen funct ions a t  C(1). C(8) and C(14). and a  methoxyl group 

a t  C(16) can be assumed t o  be present i n  de lves t ine .  The I%-NMR spectrum showed 30 signals 

corresponding t o  32 carbon atoms of t h e  molecule (Table 1) and t h e  SFORD spectrum indicated 

four  quaternary carbons appearing a t  91.1, 82.0, 49.1 and 36.6 ppn. The s ing le t s  a t  49.1 and 

36.6 ppn belong t o  C(11) and C(4) respect ive ly .  The o the r  two s i n g l e t s  a t  91.1 and 82.0 should 

be ascr ibed t o  carbons bear ing an oxygen a tom6 These pos i t i ons  cou ld  be C(7), C(8), C(9) or 



C(10). A  hydroxyl group a t  C(10) i s  expected t o  have ana -e f f ec t  on C(11) s h i f t i n g  t h e  s igna l  

downfield t o  around 53-54 ppn. A l ka lo ids  having a  hydroxyl  group a t  C(9), e.g. ranacon i t ine  

and lappaconi t ine,  e x h i b i t  a  s i n g l e t  around 78.6 ~ p n . ~  These data i n d i c a t e  t h a t  t h e  oxygen 

funct ions  should be located a t  C(7) and C(8). leading t o  a  lycocton ine type of a l ka lo id .  

Oxygen funct ions a t  C(3). C(13) and C(15). present on ly  i n  t h e  acon i t i ne  type, can there fore  be 

discounted. The s i n g l e t s  a t  91.1 and 82.0 ppn should be assigned t o  C(7) c a r r y i n g  a  hydroxyl  

group and C(8) bear ing a  methoxyl group, r e s ~ e c t i v e l y . ~  Downfield f rom 65 ppn, doublets appear 

a t  91.1, 84.1, 83.1 and 72.2 ppn due t o  carbons ca r r y i ng  an oxygen funct ion.  The s igna l  a t  

91.1 ppn can on ly  be a t t r i b u t e d  t o  C(6) ca r r y i ng  a  methoxyl group as no o the r  carbon having an 

oxygen func t i on  i s  expected t o  appear t h i s  low f i e l d .  The remaining methoxyl group should be 

located a t  C(1) o r  C(14). Most of t h e  a l ka lo ids  bear ing a  hydroxyl  group a t  C(14) e x h i b i t  a  

s i gna l  a t  - 74-77 ppn and those a t  C(1) appear around 72-73 ppn. The doublet  a t  72.7 ppn can 

thus be assigned t o  C(1) bear ing  a  hydroxyl  group, and de l ves t i ne  can be t e n t a t i v e l y  formulated 

as (1 ) .  

2 OMe 

1: ltl = H; U2 = Me Delvest ine  

2: U1 = Me; R 2  = H  4: R1 = H; lt2 = Me 

5: R1 = R~ = H  Gigactonine 

I n  order t o  conf i rm t h e  s t r u c t u r e  proposed ( I ) ,  delvest ine  was hydrolysed w i t h  5% methano- 

l i c  KOH at  20' t o  g i ve  t h e  amino alcohol  (4) which on heat ing  w i t h  aqueous s u l f u r i c  ac id  

af forded (5), mp 190-192'C. Th is  compound was found t o  be i d e n t i c a l  w i t h  g i g a ~ t o n i n e ~ ~ , ~ ~  

by  comparison of i t s  t l c ,  mixed mp, IR and ~ % - N M R  spectrum. As the s t r u c t u r e  of g igactonine 

was establ ished by i t s  conversion t o  de l so l i ne  which was i n  t u r n  co r re la ted  w i t h  delcosine ( X -  

r a y  s t ruc ture) , l2  the  s t ruc tu re  and stereochemistry o f  de lves t ine  remain confirmed as i n  

1. 

Delvest id ine ,  C33H48N208, (Found: C, 66.04; H, 8.06; N, 4.63. C33H48N208 requ i res :  C, 65.98; 

H, 8.05; N, 4.66%) was obtained as a  homogeneous amorphous a lka lo id ,  [a]2: t22.1' (c, 0.515, 
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CHC13), from t h e  l e s s  p o l a r  f r a c t i o n s  du r i ng  separa t ion  on t h e  "Chromatotron". The i n f r a red  

spectrum ( n u j o l )  showed v max 3480, 3365 (OH, N H ~ ) ,  1692 ( e s t e r  carbonyl) ,  1615, 1590 (a ro-  

m a t i c )  cm-1. The IH-NMR spectrum i n d i c a t e d  t h e  presence o f  f i v e  a l i p h a t i c  methoxyl S ing le ts ,  

6 3.18 (3H). 3.3, 2.4 (each 6H), a  p r imary  m i n e  6 5.63 (b r ,  2H) and f o u r  arolnatic protons 

6 6.43 (2H) 7.17 (1H) and 7.73 (1H). De l ves t i d i ne  conta ins  a  methoxyl group i ns tead  of  t h e  hy- 

d roxy l  of  de l ves t i ne  and i t s  13c-N~R spectrum c l o s e l y  resembled t h a t  of d e l t a t s i n e  dimethyl  

e t h e r  (6)3b (see Tab le  1 ) .  De l ves t i d i ne  was t e n t a t i v e l y  formulated as ( 7 )  on the  

bas i s  o f  t h i s  data. 

7 De lves t i d i ne  

The s t r u c t u r e  o f  d e l v e s t i d i n e  was conf i rmed by c o r r e l a t i o n  w i t h  an thranoy l l ycoc ton ine  (2)  

and l y coc ton ine  ( 8 ) .  Demethylat ion o f  d e l v e s t i d i n e  w i t h  3M s u l f u r i c  ac i d  afforded a  corn 

pound which was shown t o  be i d e n t i c a l  w i t h  an thranay l l ycoc ton ine  (2) i n  i t s  ~ % N M R  spec- 

trum. Sapon i f i ca t i on  of  t h i s  product  w i t h  5% methano l i c  potassium hydroxide gave lycoc ton ine  

(8 ) ,  i d e n t i f i e d  by comparison o f  t h e  IR and 13c-N~R spectra.  A comparison o f  t h e  13c-chem- 

i c a l  s h i f t s  and assignments of de l ves t i ne  1, anthranoy l l ycoc ton ine  z8, de l ta ts ine-14-  

m e t h y l  e t h e r  3, g i g a c t o n i n e  51°, d e l t a t s i n e  d i m e t h y l  e t h e r  6, l y c o c t o n i n e  8,  

and d e l v e s t i d i n e  7, i s  g iven  i n  Table 1. 

ACKNOWLEDGEMENT 

We wish t o  thank Dr. 5. Sakai f o r  an au then t i c  sample of g igac ton ine .  



Table 1. Carbon-13 chemical sh i f t s '  and assignments f o r  de l ves t i ne  (11, an thranoy l l ycoc to-  

n i n e  ( 2 ) ,  de l ta t s ine -14-methy le ther  (31 ,  g i g a c t o n i n e  ( 5 ) ,  d e l t a t s i n e  d i -  

methyl e t he r  (6 ) .  l y coc ton ine  ( 8 )  and d e l v e s t i d i n e  ( 7 ) .  

Carbons 1 2 3 5 6 8 7 

. , 

110.4 ( s )  

( 2 )  150.9 ( d )  

( 3 )  116.9 d ( d )  

4 ( 4 )  134.4 c ( d )  

( 5 )  116.4 d ( d )  

( 6 )  130.8 c ( d )  

+ I n  ppm downf ie ld f rom TMS. Spectra were taken i n  COC13. 

a These assignments from l i t e r a t u r e  values8 have been reversed f o r  reasons g i ven  e a r l i e r 9  

b,c,d The assignments i n  any v e r t i c a l  column may be interchanged. 
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