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A b s t r a c t  - The a l k a l o i d a l  c o n s t i t u e n t s  o f  A c o n i t u m  c o l m h i a n m  N u t t .  ssp. 

o o t m b i m u m  have been i n v e s t i g a t e d .  I n  a d d i t i o n  t o  t h e  known a l k a l o i d s  cmmaconine 

( 1 2 1 ,  d e l t a l i n e  ( l o ) ,  d i c t y o c a r p i n e  (11). t a l a t i r a m i n e  ( 3 ) ,  and  8 - 3 -  

m e t h y l t a l a t i r a m i n e  (7), a  new base co lu rnb id ine  ( 4 )  has been i s o l a t e d  and i t s  

s t ~ u c t u ~ e  e l u c i d a t e d .  The s t r u c t u r e  was d e r i v e d  on t h e  b a s i s  o f  s p e c t r a l  d a t a  and chem- 

i c a l  c o r r e l a t i o n  w i t h  t a l a t i z a m i n e .  S y n t h e s i s  o f  7 f ro ln  t a l a t i z a m i n e  i s  desc r ibed  

and t h e  1%-nmr spect rum o f  1 4 - d e h y d r o t a l a t i r a m i n e  has been recorded.  C e r t a i n  13c-nrnr 

s i g n a l s  f o r  t hese  compounds have been reass igned .  

A c o n i t w n  Species have a  l o n g  h i s t o r y  o f  m e d i c i n a l  and t o x i c  p r o p e r t i e s .  Loss o f  l i f e  i n  l i v e -  

s t o c k  and humans has o c c u r r e d  f ro ln  i n g e s t i o n  o f  A s o n i t w n  p l a n t s  o r  t h e i r  e x t r a c t s .  Many 

spec ies  have n o t  been c a r e f u l l y  i n v e s t i g a t e d  w i t h  r e g a r d  t o  chemica l  c o n s t i t u e n t s  and t 0 x i c i t y . l  

Concern and some con fus ion  e x i s t s  among l i v e s t o c k  p roducers  and o t h e r s  p e r t a i n i n g  t o  l i v e s t o c k  

p o i s o n i n g  b y  A c o n i t m   specie^.^ D e t a i l e d  chemica l  i n v e s t i g a t i o n s ,  such as t h e  p resen t  study, 

c o r r e l a t e d  w i t h  animal t o x i c o l o g i c a l  s t u d i e s  a r e  needed. 

A c o n i t m  c o t m b i m i a n  N u t t .  ssp. e o l m b & m m  i s  a p e r e n n i a l  shrub growing i n  t h e  western 

p a r t s  o f  t h e  U n i t e d  S t a t e s .  The presence o f  a c o n i t i n e  and aconine has been recorded, a l t hough  no 

r e f e r e n c e  has been c i t e d  f o r  t h e i r  o r i g i n a l  i ~ o l a t i o n . ~  Some p r e l i m i n a r y  s t u d i e s  on t h e  i s o l a t i o n  

o f  anorphous a l k a l o i d s  f rom t h e  r o o t s 4  and assays o f  t h e  t o x i c i t y  t o  sheep and c a t t l e  have been 

r e p ~ r t e d . ~ , ~  A  s t u d y  o f  t h e  a l k a l o i d s  o f  a  Canadian v a r i e t y  o f  t h i s  p l a n t  r e p o r t e d  as ma jo r  a l ka -  

l o i d s ,  t a l a t i z a m i n e  and cammaconine, and as m ino r  a l k a l o i d s ,  sachacon i t i ne ,  t a l a t i z i d i n e  ( l A ) ,  
i s o t a l a t i z i d i n e  (lB), 1 4 - 0 - a c e t y l t a l a t i r a m i n e ,  8 - 0 - m e t h y l t a l a t i z a m i n e  7 a n d  

c o l u m b i a n i n e  ( z ) . '  

I n  t h e  cou rse  of  ou r  s t u d i e s  o f  t h e  chemica l  c o n s t i t u e n t s  o f  t h e  Ranunculaceae o c c u r r i n g  i n  t h e  

U n i t e d  ~ t a t e s , ~ , ~ , 1 0  we have i n v e s t i g a t e d  t h e  a l k a l o i d s  o f  Aeoni t is ,  c o t m b i a n m  N u t t .  ssp. 

# On l e a v e  f rom CIMAP, Lucknow, I n d i a .  

- 3 3  l -  



1A RI = -OH: RZ = CH3 T a l a t i z i d i n e  3  R~ = R2 = H  T a l a t i z a n i n e  

1 6  ~1 = -OH; ~2  = CH3 I s o t a l a t z i d ~ n e  4  ~1 = C2H5: ~2  = H  Columbid ine 

2  R1 = -OH. ~2  = H  Columbianine 5  R1 = C2Hg: R2 = Ac 

12 R l  = -0CH3: ~2  = H Cammacon~ne 6 R l  = ~2  = Ac 

7 RI = CH3; R 2  = H  8 - 0 - M e t h y l t a l a t i z a m i n e  

8 ~1 = CH3: ~2  = Ac 

c o t m b i a n m .  The c rude  a l k a l o i d  m i x t u r e  (El) i s o l a t e d  a t  pH 5  from t h e  e t h a n o l  e x t r a c t  was 

chromatographed an a lumina t o  a f f o r d  f o u r  homogeneous compounds. one o f  which i s  a  new a l k a l o i d  

d e s i g n a t e d  as colmbidina.  The m o l e c u l a r  formula C26HqjN05 (Mi, m/r  449) t o g e t h e r  w i t h  t h e  

IH nnr and nmr s p e c t r a l  d a t a  i n d i c a t e s  t h a t  co lumb id ine  i s  a  C l g - d i t e r p e n o i d  a l k a l o i d  o f  t h e  

a c o n i t i n e  t y p e . 1 1  i t s  1~ nmr spect rum shows t h e  presence o f  t h r e e  s i n g l e t s  due t o  methoxy l  groups 

appear ing  a t  6 3.20, 3 .23 and 3.29 ppn and two t r i p l e t s  ass igned t o  p r i m a r y  methy l  groups a t  6 1.05 

( J  = 7.5 Hz) and 1.08 ppm ( J  = 7.5 H z ) .  The f u l l y  decoupled 1% nrnr spect rum shows 26 l i n e s  due t o  

t w e n t y - s i x  ca rbon  atoms o f  t h e  mo lecu le  and i n d i c a t e s  c l o s e  resemblance t o  t h e  spectrum o f  t a l a t i z -  

amine ( 3 )  ( s e e  Tab le  1 ) .  When compared w i t h  3, e x t r a  s i g n a l s  were observed a t  55.8 and 

l b . 2  ppn, appear ing as a  t r i p l e t  and a q u a r t e t ,  r e s p e c t i v e l y  i n  t h e  SFORD spectrum. T h i s  ev idence  

sugges ts  t h e  presence o f  an e t h o x y l  group, which c o u l d  be l o c a t e d  e i t h e r  a t  C (8 )  o r  C(14) i n  3. 

The two l o w f i r l d  s i g n a l s  a t  85.8 ppn and 82.5 ppn a r e  ass igned t o  C(1)  and C(16) ,  r e s p e c t i v e l y ,  

each b e a r i n g  a  ~ n e t h o x y l  g roup ,  I f  t h e  e t h o x y l  group i s  t o  be p laced  a t  C(14) ,  t h i s  ca rbon  shou ld  

show a  resonance about  80.5 - 82.5 ppn. Colurnb id ine does n o t  e x h i o i t  any s i g n a l  i n  t h i s  r e g i o n  and 

t n e  resonance a t  75.1 ppm i s  a t t r i b u t e d  t o  C(14) b e a r i n g  a  h y d r o x y l  group.  The e t h o x y l  shou ld  

t h e r e t o r e  be p laced  a t  C(8)  l e a d i n g  t o  s t r u c t u r e  (4)  f o r  co lumb id ine .  A  h y d r o x y l  g roup  a t  

C(14)  i s  suppor ted by  t h e  1~ nrnr spectrum o f  a c e t y l c o l u m b i d i n e  ( 5 )  wh ich  e x h i b i t s  t h e  C(14)-  

p r o t o n  as a  t r i p l e t  a t  6 4.68 ppn ( J  = 4.5 Hz) as i n  t h e  case of  14 -0 -ace ty l ta la t i zamine12  

and 8 . 1 4 - d i - 0 - a c e t y l t a l a t i z a i n i n e  ( 6 ) .  W i t h  a v i e w  t o  c o r r e l a t e  c o l u m b i d i n e  ( 4 )  w i t h  

a known compouna. i t  was heated w i t h  aqueous s u l f u r i c  a c i d  t o  a f f o r d  t a l a t i z a r n i n e  ( 3 ) .  Tne 

de rne thy la t i on  o f  C l g - d i t e r p e n o i d  a l k a l o i d s  h a v i n g  a  inethoxy l  g roup  a t  C (8 )  has precedence i n  t o e  

case of  a l k a l o i d  f rom Detphinim bicotor N u t t .  and d e l t a t s i n e . 1 4  

The 8 - a c e t y l  g roup  of C l g - d i t e r p e n o i d  a l k a l o i d s  can  be r e p l a c e d  by  an a l k o x y l  g roup  by  t r e a t ~ n e n t  

w i t h  t h e  co r respond ing  a l c o h o l  under  r e f l u x  o r  i n  a  sea led  t u b e  a t  110-13U~C. 8 - A c e t y l t a l a t i z a n i n e  

has  n o t  been i s o l a t e d  f r a n  a  n a t u r a l  sou rce  and we were unab le  t o  i s o l a t e  i t  f rom A .  cotmbion- 

urn. T a l a t i z a m i n e  does n o t  f u r n i s h  c o l u m b i d i n e  when heated w i t h  e t h a n o l  a t  5 0 ~  f o r  1U0 h. 

T n e r e f o r e  we b e l i e v e  t h a t  co lumb id ine  i s  n o t  an a r t i f a c t  formed d u r i n g  i s o l a t i o n .  a l t hough  i t s  
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f o r m a t i o n  f rom some u n i s o l a t e d  i n t e r m e d i a t e  cannot  be d i s c o u n t e d  

Tne f r a c t i o n  wh ich  e l u t e d  a f t e r  c o l u n b i d i n e  was i d e n t i f i e d  as 8 - 0 - m e t h y l t a l a t i z a m i n e  (7)' 

f r om i t s  1~ nmr and nmr s p e c t r a l  p r o p e r t i e s .  T h i s  i d e n t i f i c a t i o n  was con f i rmed  by  comparison 

w i t h  an a u t h e n t i c  sample p repared  f ro in  t a l d t i r a m i n e .  H e a t i n g  8.14-Di-U-acetyltalatizamine 

( 6 )  w i t h  m e t h a n o l  i n  a  s e a l e d  t u b e  a f f o r d e d  14-acetyl-8-0-methyltalatizamine ( 8 )  

----f Me &-.- 
Et-- - N 

CH, 
I 

OMe 

9 1 4 - D e n y d r o t a l a t i z m i n e  

wh ich  on a l k a l i n e  h y d r o l y s i s  gave 17).  

a l s o  gave t a l a t i r a m i n e .  

1 0  R = CH3 D e l t a l i n e  

11 R = H D i c t y o c a r p i n e  

O e a l k y l a t i o n  of 7 w i t h  3 M aqueous s u l f u r i c  ac id  

The ma jo r  a l k a l o i d ,  mp 145"C, which e l u t e d  a f t e r  t h e  s e p a r a t i o n  o f  8 - 0 - m e t h y l t a l a t i z a f n i n e  was 

found  t o  be i d e n t i c a l  w i t h  t a l a t i r a m i n e  (3 ) .15  The 1% nmr s p e c t r a l  d a t a  were a lmos t  i d e n t i c a l  

w i t h  t h o s e  r e p o r t e d  e a r l i e r 1 6  f o r  3  ( T a b l e  1 ) .  b u t  some o f  t h e  ass ignments need t o  be r e v i s e d .  

The s i g n a l  a t  38.7 p p ~  ass igned t o  C ( 5 )  i s  much u p f i e l d  and t h i s  carbon shou ld  be ass igned t h e  

resonance a t  45.9 ppn as i n  ~ a r d i o p e t a l i n e ~ ~ ,  and sachacon i t i ne .18  The ass ignments f o r  C(1O) and 

C(13)  a l s o  s h o u l d  bt. reve rsed .  Fo r  most o f  t h e  C l g - d i t e r p e n o i d  a l k a l o i d s ,  t h e  h i g h e r  f i e l d  reso -  

nance appear ing  i n  t h e  range 37-43 ppn P r e v i o u s l y  has been a s c r i b e d  t o  C(10)  and t h e  l ower  f i e l d  

s i g n a l  a t  around 43-46.5 p p  has been a t t r i b u t e d  t o  ~ ( 1 3 ) . ~ ~ , ~ ~  These va lues  f o r  C(10) and C(13) 

need t o  be reve rsed  f o r  most of t hese  a l k a l o i d s ,  as was i n i t i a l l y  r e p o r t e d  by  Jones and Benn f o r  

some l ycoc ton ines .Z1  T h i s  r e v e r s a l  o f  t h e  ass igned  va lues  f o r  C ( I 0 )  and C(13) i s  i n  c o n f o r m i t y  

w i t h  t i l e  expec ted  d o w n f i e l d  s h i f t  of approx. 8 .0  ppn o f  t h e  carbon P -  t o  t h e  h y d r o x y l  group (P -  

e f f e c t )  and an u p f i e l d  s h i f t  of about  2-4 ppm O f  t h e  y-carbon ( y - e f f e ~ t ) , ~ ~  when a  h y d r o x y l  group 

i s  s i t u a t e d  a t  C ( 9 ) ,  as i n  t h e  case o f  ranaconine23,  l appacon inez4  or  e p i s c o p a ~ i s i n i n e . ~ ~  

1 4 - D e n y d r o t a l a t i r a m i n e  ( 9 )  i s  r e p o r t e d  t o  h a v e  been i s o l a t e d  i r o l n  A o o n i t m  e n p o s h n i -  

k o o i i . 2 6  As t h e  1% nlor spectrum o f  t h i s  a l k a l o i d  has n o t  been recorded,  we have p repared  9, 

mp 129-130~C,  by  o x i d a t i o n  of  t a l a t i r a n i n e  w i t h  Chromium t r i o x i d e  i n  a c e t i c  a c i o .  

The f r a c t i o n  wh ich  e l u t e d  subsequent t o  t h e  i s o l a t i o n  of  t a l a t i r a m i n e ,  mp 185-187'2, was i d e n t i f i e d  

as d e l t a l i n e  (10)  by co~npar i son  o f  i t s  p h y s i c a l  and s p e c t r a l  p r o p e r t i e s  w i t h  those  of an au- 

t h e n t i c  sample.Z7,Z8 F u r t h e r  e l u t i o n  a f f o r d e d  d i c t y o c a r p i n e  (11)  which was i d e n t i f i e d  by  com- 



p a r i s o n  w i t h  an a u t h e n t i c  specimen and i t s  s p e c t r a l  data.2g,30 The c rude  a l k a l o i d  i s o l a t e d  a t  pH 9 

(E2)  was p u r i f i e d  by  vacuum l i q u i d  ch ro~na tog raphy  ( v . 1 . c . )  on alumina, t o  a f f o r d  a compound, mp 

135-137'C, i d e n t i f i e d  as cammacanine ( 1 2 ) . 3 1  The r e v i s e d  1% nmr d a t a  f o r  12 are g i v e n  i n  

Tab le  I. 

TABLE 1. 1 %  nmr chemica l  s h i f t s  and assignlnents f o r  t a l a t i z a m i n e  ( 3 ) ,  8 .14 -d i -0 -ace ty l -  

t a l a t i z a m i n e  ( 6 1 ,  c o l u r n b i d i n e  ( 4 ) ,  8 - 0 - m e t h y l t a l a t i z a m i n e  ( 7 ) ,  1 4 - a c e t y l c o l u m b i -  

d i n e  (5), 1 4 - a c e t y l - 8 - 0 - m e t h y l t a l a t i z a m i n e  ( 8 ) ,  1 4 - d e h y d r o t a l a t i z a m i n e  ( 9 ) ,  a n d  

catnmaconine ( 1 2 ) .  

Carbons 3 4 7 5 6 8 9 12 

a Chemical s h i f t s  i n  ppm downf ie ld  f r o m  TMS, s o l v e n t  deu te roch lo ro fo rm.  

b  Values g i v e n  f o r  p r imed  carbons r e f e r  t o  chemica l  s h i f t s  f o r  me thoxy l s .  

* These ass ignments may be in te rchanged  i n  any v e r t i c a l  column. 
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EXPERIMENTAL 

MP's are co r rec ted .  Spec t ra  were recorded  on t h e  f o l l o w i n g  inst ruments:  I r ,  Perk in-Elmer Model 

1430; 1~ nmr, Perk in-Elmer EM-390, 90 MHz; 13c nmr, JEOL FT models FX-60 and FX-904; and mass spec- 

t r a ,  Finnegan Quadrupole 4023. 

E x t r a c t i o n  and separa t ion  - Acon i tm  e o t m b i m m  N u t t .  ssp. c o t m h i m u n  was c o l l e c t e d  

i n  t h e  Dav is  B a s i n  area ( e l e v a t i o n  6900 fee t )  n o r t h e a s t  o f  C l i f t o n ,  Idaho.  The c o l l e c t i o n  (Poison- 

ous P l a n t  Research Lab #79-16) c o n s i s t e d  o f  p l a n t s  p r i m a r i l y  i n  t h e  prebud s tage  of growth ( e s t i -  

mated 90%) w i t h  about 9% i n  t h e  e a r l y  bud stage and some i n  f u l l  bud w i t h  occas iona l  f l owers .  The 

a e r i a l  p a r t s  o f  p l a n t s  were a i r  d r i e d ,  ground, ( 9  kg)  and e x t r a c t e d  i n  a  l a r g e  s t a i n l e s s  s t e e l  pot 

w i t h  40 l i t e r s  of 85% e thano l  s o l u t i o n .  A f t e r  soaking f o r  severa l  days, p e r c o l a t i o n  was begun w i t h  

85% e thano l  a t  room temperature ( 1 8 - 2 4 ~ C ) .  P e r c o l a t i o n  was con t inued  a t  i r r e g u l a r  i n t e r v a l s  u n t i l  

a  t o t a l  o f  260 l i t e r s  o f  e thano l  e x t r a c t  was wi thdrawn (280L t o t a l  in, 2601 o u t ) .  The ethanol  

e x t r a c t  was reduced i n  volume b y  c a r e f u l l y  c o n t r o l l e d  d i s t i l l a t i o n  under vacuum ( l a r g e - s i z e  s t a i n -  

l e s s  s t e e l  apparatus)  w i t h  a  water  b a t h  temperature rang ing  f rom 50 t o  60°C, r e s u l t i n g  i n  a  d is -  

t i l l i n g  vapor temperature rang ing  from 32 t o  36'C. The condensed e x t r a c t  weighed 3990 g. 

P a r t  o f  t h i s  r e s i d u e  (695 g) was d i s s o l v e d  i n  1300 ml c h l o r o f o r m  and e x t r a c t e d  w i t h  2% aqueous 

s u l f u r i c  a c i d  (18 x 150 m l ) .  The a c i d i c  e x t r a c t  was b a s i f i e d  w i t h  NaHC03 (pH 5)  and e x t r a c t e d  w i th  

CHC13 (20  x 500 m l )  t o  a f f o r d  a crude a l k a l o i d  r e s i d u e  ( E l ;  12.5 g ) .  The aqueous l a y e r  was again 

b a s i f i e d  i n  t h e  c o l d  w i t h  s a t u r a t e d  Na2C03 (pH 9 )  and e x t r a c t e d  w i t h  CHCl3 (15  x 500 m i )  t o  a f f o r d  

a  crude a l k a l o i d  m i x t u r e  (E2; 12.4 9 ) .  The aqueous l a y e r  was made a l k a l i n e  (pH 12)  w i t h  NaOH solu- 

t i o n  and e x t r a c t e d  w i t h  CHC13 ( 6  x 500 m l )  t o  g i v e  a  crude a l k a l o i d  f r a c t i o n  (E3; 1.6 9 ) .  

P a r t  of f r a c t i o n  E1 (8.5 g)  was chrolnatographed on an alumina column ( A c t .  111; 300 g )  and e lu ted  

w i t h  hexane c o n t a i n i n g  i n c r e a s i n g  amount of methanol (0.05-2%). F r a c t i o n s  (25 ml each) were col -  

l e c t e d  and t h e  chromatographic s e p a r a t i o n  was moni tored by t . . . ~ .  

I s o l a t i o n  o f  co lumb id ine  ( 4 ) .  - F r a c t i o n s  225-300 f rom E l  (hexane: 0.5-0.6% MeOH) were com- 

b i n e d  t o  g i v e  a  c o l o r l e s s  homogeneous r e s i d u e  (300 mg) which was l i g h t  s e n s i t i v e .  It was f u r t h e r  

p u r i f i e d  by v.1.c. over  a  wel l -packed column o f  t .1.c. grade alumina (E. Merck 10 9, t y p e  E, H 

b a s i c ) .  E l u t i o n  was c a r r i e d  o u t  under vacuum w i t h  hexane c o n t a i n i n g  i n c r e a s i n g  amount of ethy l  

a c e t a t e  and f r a c t i o n s  (50  rnl each) were c o l l e c t e d .  F r a c t i o n s  18-49 (nexane: 5-20% EtOAcj afforded 

co lumb id ine  (220 mg) as an amorphous p roduc t  t h a t  showed a  s i n g l e  spot  on t.1.c.;  [a ]25 '  -6.4' (c 
D 

1.4, CHC13); ir ( n u j o l ) :  3530, 2965, 2920, 2870, 2815, 1493, 1455, 1382, 1348, 1295, 1260, 1223, 

1193, 1158, 1110, 1090, 1060, 1010, 990, 978, 967, 940, 900, 876 and 800 cm-l; IH nmr ( 9 0  MHz, 

CDC13, TMS): 6 1.05, 1.08 (each 3H, 5, J = 7.5 Hz, N-CH2-Clj3 and OO-H2-Cli3), 3.20, 3.23, 3.29 ppn 

(each 3H, 6 ,  O C 3 ) .  Found: C, 69.32; H, 9.68; N, 3.06. Calc. f o r  C26H43N05: C, 69.49; H, 

9.58; N, 3.12. MS: m l z  449 (M+, I % ) ,  434 (M-CH3, 1 ) .  418 (M-OCH3, l o o ) ,  404 (M-OCH2CH3, 14) .  386 

(404-HOH, 101, 373 (418-0CH2CH3, 5 ) .  For  t h e  13c nmr spectrum see Table 1. 



I s o l a t i o n  o f  8 -0 -methy l ta la t i zamine  ( 7 )  - F r a c t i o n s  302-326 (hexane: 0.6% MeOH) were 

poo led  and p u r i f i e d  b y  v.1.c. on a s h o r t  a lumina column. The e l u t i o n  was c a r r i e d  o u t  w i t h  hexane 

c o n t a i n i n g  i n c r e a s i n g  amount of e t h y l  a c e t a t e  and 100 ml f r a c t i o n s  were c o l l e t e d .  F r a c t i o n s  30-43 

(5% EtOAc) af forded (7; 65 mg) as an amorphous p roduc t  which showed a s i n g l e  spo t  on t.1.c. 

[0]2D9.50- 4' (c, - 1.16, CHC13). ir ( n u j o l ) :  3530, 2960, 2925, 2870, 2820, 1493, 1461, 1453, 1381, 

1349, 1295, 1255, 1223, 1192, 1158, 1105, 1090, 1070, 1040, 1003, 988, 976, 966, 940, 908, 874, 

842, 800, 765, 748 cm-1. MS:  m/z 435; 1~ nmr (90  MHZ; C H C I ~ ,  TMS): 6 1.03 (3H, I, J = 7 HZ, N-CHZ-  

C h ) ,  3.08, 3.20, 3.23 and 3.30 (each 3H, 2, OCHJ) and 3.88 p p  ( IH,  5, C(l4)-p-H).  For  t h e  1% 

nmr spectrum see Tab le  1. 

I s o l a t i o n  of t a l a t i z a m i n e  ( 3 )  - F r a c t i o n s  332-405 (hexane: 0.6% MeOH) on c r y s t a l l i z a t i o n  f rom 

hexane af forded t a l a t i z a m i n e  (3  g ) ,  mp 145'C. MS: mlz 421. I t s  m.mp., co - t .1 .c .  and i r  spectrum 

were i d e n t i c a l  w i t h  those  of an a u t h e n t i c  sample of t a l a t i z a m i n e .  1~ nmr (90  MHz; COC13, TMS) 

d i s p l a y e d  t h e  f o l l o w i n g  s i g n a l s :  6 1.08 (3H. I, J=7Hz, N-CHZ-C!~), 3.05 and 3.15 (each lH,  1, 
C(18)-%). 3.25, 3.29 and 3.35 (each 3H, 2, OC%), and 4.12 ppm ( lH ,  t, C( I4 ) -p -K) ;  For  t h e  1% 
nmr spectrum r e f e r  t o  Table 1. 

I s o l a t i o n  of d e l t a l i n e  (10)  - F r a c t i o n s  420-500 (hexane: 0.6-0.8% MeOH) were p u r i f i e d  by 

v.1.c. and e l u t i o n  was c a r r i e d  o u t  w i t h  hexane c o n t a i n i n g  (5-25% EtOAc). F r a c t i o n s  17-25 (20% 

EtOAc) af forded d e l t a l i n e  (120 mg) which on c r y s t a l l i z a t i o n  from a m i x t u r e  o f  ether-acetone gave 

c o l o r l e s s  p l a t e s ,  rnp 185-187'C, La]g -28' (MeOH); nS: Mlz 507. Comparison o f  t h e  m.mp, c o - t . l . c . ,  

ir, IH and 13c nmr spectrum w i t h  those  o f  an a u t h e n t i c  s w p l e  of de l ta l i ne26 ,27  showed them t o  be  

i d e n t i c a l .  Found: C, 64.07; H, 8.30. Calc. f o r  C27H4lN08: C, 63.90; H, 8.09%. 

I s o l a t i o n  of d i c t y o c a r p i n e  (11)  - F r a c t i o n s  501-517 (hexane: 0.8% MeOH) were p u r i f i e d  by 

v.1.c. on a lumina and e l u t i o n  was c a r r i e d  o u t  w i t h  hexane c o n t a i n i n g  1 5 4 0 %  CHC13. F r a c t i o n s  6-8 

(40% CHCI3) a f f o r d e d  d i c t y o c a r p i n e  (15 mg), which on c r y s t a l l i z a t i o n  from MeOH gave c o l o r l e s s  oee- 

d les ,  mp 201-203'C. Comparison of t h e  m.mp, co-t.1.c..  ir, IH and 1 3 ~  nrnr s p e c t r a  w i t h  those  of an 

a u t h e n t i c  sample o f  d i c t y o c a r p i n e  showed them t o  be i d e n t i c a l .  

i s o l a t i o n  of cammaconine (12) - F r a c t i o n  E2 ( 1  g)  was chromatographed b y  v.1.c. on a s h o r t  

column of a lumina (65 g ) .  E l u t i o n  was c a r r i e d  o u t  s u c c e s s i v e l y  w i t h  m i x t u r e s  o f  hexane, to luene ,  

ch lo ro fo rm and methanol. F r a c t i o n s  (200 ml each) were c o l l e c t e d .  F r a c t i o n  35 (CHC13:5% MeOH) (216 

mg) when c r y s t a l l i z e d  f rom a m i x t u r e  o f  inethylene ch lo r ide -methano l  af forded c m a c o n i n e  (120 mg), 

mp 135-137'C; MS: m/z 407. Found: C, 64.83; H, 9.26; N, 3.27. Calc.  f o r  C Z ~ H ~ ~ N O ~ - H ~ O :  C ,  64.94; 

H, 9.17; N, 3.29%. Comparison of t h e  m.mp, co- t .1 .c .  and i r  spectrum w i t h  those  o f  an a u t h e n t i c  

sample of cammaconine showed them t o  be i d e n t i c a l .  1~ nmr (90  MHz, CDC13, TMS): 6 1.06 (3H, t, N- 

CHz-Ch); 3.21 and 3.29 (each 3H, 2, - 0 C h )  and 4.08 ppn ( lH ,  t, C(14) -p -5 ) .  For  t h e  1% nrnr spec- 

trum see Tab le  1. 
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D e a l k y l a t i o n  o f  co lumb id ine  t o  t a l a t i r a m i n e  - Columbidine (4, 12 mg) was heated under r e f l u x  

w i t h  3M H2SO4 ( 4  m l )  f o r  60 h. The s o l u t i o n  was cooled, b a s i f i e d  w i t h  aqueous NazC03 (pH 9 )  and 

e x t r a c t e d  w i t h  CHC13 t o  a f f o r d  an amorphous p roduc t  (10 mg) which showed two spots on t .1 .c .  

(A1203; CHC13:MeOH; 98.5:1.5). T h i s  p roduc t  was separated b y  p r e p a r a t i v e  t .1 .c .  on  A1203 (0.5 mm) 

and e l u t e d  w i t h  CHC13:MeOH (98 :2 ) .  The band (Rf 0.4) was e x t r a c t e d  w i t h  CHC13:10% MeOH t o  a f f o r d  a 

c r y s t a l l i n e  s o l i d  (2 rng), mp 145°C. Comparison o f  the  m.mp and c o - t . 1  .c .  w i t h  those  o f  an 

a u t h e n t i c  sample of t a l a t i r a m i n e  showed them t o  be i d e n t i c a l .  

1 4 - A c e t y l - 8 - 0 - m e t h y l t a l a t i z a m i n e  ( 8 )  - 8.14-Di-0-acetyltalatizamine ( 1 0 0  mg) and 

methanol (5  m l )  were heated i n  a sea led  tube  a t  100°C. A f t e r  4 h, methanol was removed and the 

r e s i d u e  (95 mg) was chromatographed on a s h o r t  v.1.c. column t o  g i v e  60 mg of 8 as a homoge- 

neous amorphous product .  1R ( n u j o l ) :  1750 cm-1; IH nmr (COC13, TMS): 6 1.05 (3H, t, J=7Hz, N-CH2- 

C h 1 ,  2.00 (3H, 8 ,  -OCOCli3), 3.07, 3.22, 3.24 and 3.26 (each 3H, 2, -OCb) ,  4.64 ( lH, t, C ( 1 4 b p -  

H ) .  For t h e  1% nmr spectrum r e f e r  t o  Tab le  1. - 

8 - 0 - M e t h y l t a l a t i r a m i n e  ( 7 )  - F i f t y - f i v e  lng o f  1 4 - a c e t y l - 8 - 0 - m e t h y l t a l a t i r a m i n e  

( 8 )  was r e f l u x e d  w i t h  a s o l u t i o n  o f  5% methano l i c  potassium hydrox ide .  A f t e r  2 h t h e  so lven t  

was removed, i c e  water  added, and t h e  m i x t u r e  was e x t r a c t e d  w i t h  ch lo ro fo rm t o  g i v e  40 mg of 

( I ) ,  i d e n t i c a l  w i t h  8 -methoxy ta la t i zamine  i s o l a t e d  from A .  oo%mbimun ,  as shown b y  i t s  

1% nmr spectrum. 

14-0 -ace ty lco lumb id ine  ( 5 )  - A m i x t u r e  of co lumbid ine (42  mg), a c e t i c  anhydr ide (0.2 m l )  

and p y r i d i n e  (0.2 m l )  was l e f t  a t  room temperature f o r  24 h a f t e r  which t h e  r e a c t i o n  m i x t u r e  was 

poured over  crushed i c e .  T h i s  was b a s i f i e d  w i t h  K$O3 (pH 9 )  and e x t r a c t e d  w i t h  CHC13 t o  a f f o r d  an 

amorphous p roduc t  (50  mg) t h a t  was p u r i f i e d  by chromatography on a lumina.  IH nmr: 6 1.06  (3H. t, J 

= 7 Hz, -N-CH2-CtiJ), 2.00 (3H, 2, -OCOC$), 3.20 (6H, 2, -OCtiJ), 3.28 (311, 5, -OC%), 4.68 ppn ( lH,  

t, J = 7 Hz, C ( l 4 ) - p - X ) .  For  t h e  l 3 ~  n n r  spectrum r e f e r  t o  Table 1. - 
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