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m- Two new Clg-diterpenoid a l ka lo ids ,  f a l c o n e r i c i n e  (1) and f a l c o n e r i d i n e  

(2) have been i s o l a t e d  from the roo ts  o f  Aconitom f a l c o n e r i  Stapf. and t h e i r  s t r u c -  

t u r e s  deduced by  spect roscop ic  methods and chemical c o r r e l a t i o n  w i t h  a l k a l o i d s  of 

es tab l ished s t ruc tures .  A t h i r d  a l ka lo id ,  f a l cone r i d i n ine  (3) i s  l i k e l y  an ar te fac t  

o f  the  i s o l a t i o n  c o n d i t i o n s .  I t  has been synthes ized b y  r e f l u x i n g  a  s o l u t i o n  of 

fa lconer ine-8-aceta te  i n  ethanol. 

I n  previous studies we have repor ted the i s o l a t i o n  and s t ruc tures  o f  seven a l k a l o i d s  from the 

roo ts  o f  A .  f a l c o n e r i  S tap f .1 ' 2 ' 3  I n  c o n t i n u a t i o n  of our e f f o r t s  t o  i s o l a t e  t h e  a l k a l o i d  

b i sha t i s i ne4  from the roo ts  of the Ind ian crude drug Mitha t e ~ i a ~ , ~ ,  we have i so la ted  two new 

a l ka lo ids  designated as f a l cone r i c i ne  (1) and fa l cone r i d i ne  ( 2 ) .  The crude base extracted by 

the  procedure desc r i bed  by Singh e t  a ~ . ~  was d i s s o l v e d  i n  d i l u t e  s u l f u r i c  a c i d  and 

p r e c i p i t a t e d  as Mayer 's ~ o m p l e x . ~  The a l k a l o i d s  were l i b e r a t e d  by pass ing t h e  methanol ic 

s o l u t i o n  of t h e  Mayer's complex th rough Amber l i te - IRA-400 (OH form) and were separated by 

vacuum l i q u i d  chromatography (V IC)~  on alumina by e l u t i o n  w i t h  ch lo ro fo rm and i t s  g r a d i e n t  

w i t h  methanol. The ch lo ro fo rm f r a c t i o n  was f u r t h e r  f r a c t i o n a t e d  on an alumina r o t o r  of a 

' ~ h r o m a t o t r o n " . ~  The separating bands were v isua l ized under a  uv lamp ( A  254 nrn). 

Fa l cone r i c i ne  (1) was i s o l a t e d  as a  wh i t e  amorphous s o l i d ,  [alZD4 +16.7O (c = 0.336, CHC13). 

I t s  molecu lar  formula C36H51N010 was de r i ved  from i t s  mass spec t ra l  data, EIMS m/z 657 (M+) 

and carbon-13 nmr data (Table 1). The presence o f  f i f t y - o n e  protons i n  the molecule was appar~ 

ent  from i t s  DEPT spec t ra  which showed 8  s i n g l e t s ,  13 doublet:, 7  t r i p l e t s  and 8  qua r te t s .  

I t s  i r  spectrum ( n u j o l )  i n d i c a t e d  t h e  absence o f  O H  group i n  t h e  molecu le  and showed 

absorp t ions  a t  urnax 1711 ( e s t e r  ca rbony l ) ,  1598 (a roma t i c ) ,  1512, 1292, 1270, 1218, 1175, 

1090, 1020 and 763 (o r tho  d i subs t i t u ted  benzene) cm-'. The 'H nmr (CDC13) spectrum exh ib i ted  

the fo l l ow ing  s igna ls  a t  61.03 (3H, t, J = 6.7 Hz, NCH2CH3), 1.33 (3H, s, OCOCH3), 3.10, 3.30 

(each 3H, s, 2x OW3), 3.20 (6H, s, 2x OCH3), 3.83 (6H, s, 2x aromatic OW3), 4.93 (IH, t ,  J = 
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4.5 H z ,  C ( 1 4 ) - p H ) ,  6 .23 -7 .56  ( a r o m a t i c  p r o t o n s ) .  The 13C nmr spec t rum showed 34 l i n e s  f o r  

t h e  36 ca rbon  atoms o f  t h e  mo lecu le .  The p a t t e r n  of t h e  chemica l  s h i f t s  o b t a i n e d  i s  s i m i l a r  

t o  t h o s e  r e p o r t e d  f o r  f a l c o n e r i n e  and f a l c o n e r i n e - 8 - a c e t a t e 3  and o t h e r  C lg -d i te rpeno id  

a l k a l o i d s  t h a t  c o n t a i n  a  C(14) v e r a t r o y l  e s t e r  g roup .1 '2  The chemical  s h i f t s  assignments f o r  

f a l c o n e r i c i n e  ( 1 )  ( T a b l e  1 )  were made by s t u d y i n g  i t s  DEPT s p e c t r a  and compar ing  them w i t h  

those r e p o r t e d  f o r  o t h e r  r e l a t e d  Clg-diterpenoid a1 k a l o i d s . '  

c&;;;-f'cH3 

E t -  -r4 ____---- 
I ,  

7 
/CHZ ACH, 

OCH, 

1 Rl = Ac; R2 = Vr 3 Rl = CH2CH3; R2 = Vr 

2 R1 = H; R2 = Vr 6 Rl = Ac; R2 = Vr 

4 RI = CH,CH~; RZ = Vr 7 R' = CH~CH,; ~2 = co \ O C H ~  

5 R I = R Z = H  and C ( l  3)-B(OH) 
Q 

8 R1 = CH2CH3; R2 = H 

The p o s i t i o n s  o f  t h e  v e r a t r o y l  e s t e r  and t h e  a c e t y l  groups a t  C(14) and C(8), r e s p e c t i v e l y ,  i n  

f a l c o n e r i c i n e  (1) a r e  suppor ted  by t h e  f o l l o w i n g  f a c t s .  Clg-Diterpenoid a l k a l o i d s  b e a r i n g  a  

C(8)-OAc and C ( l 4 ) - a r o m a t i c  e s t e r  show 13c c a r b o n y l  a b s o r p t i o n  a t  169.7 and 166.1 ppm, re spec^ 

t i v e l y ,  and a b s o r p t i o n  f o r  t h e  methy l  p r o t o n s  o f  t h e  C(8)-OAc a t  61.25-1.45 ppm.' A l k a l o i d s  

w i t h  t h e  r e v e r s e  arrangement ,  i . e .  C ( 8 ) - a r o m a t i c  e s t e r  and C(14)-OAc groups such as a n i s o e r o ~  

chasmacon i t i ne  and ezochasmaconi t ine,  d i s p l a y  ca rbony l  a b s o r p t i o n  a t  164.4 and 171.1 ppm, r e -  

s p e c t i v e l y ,  and a b s o r p t i o n  f o r  t h e  m e t h y l  p r o t o n s  o f  t h e  C(14)-OAc a t  61.76 pprn.' S i n c e  i n  

f a l c o n e r i c i n e  t h e  c a r b o n y l  carbons o f  t h e  a c e t a t e  and t h e  v e r a t r o y l  e s t e r  appear a t  169.7 and 

166.1 ppm, r e s p e c t i v e l y ,  and t h e  methy l  p ro tons  of t h e  a c e t a t e  a t  61.33 ppm, c l e a r l y  f a l c o n e r i -  

c i n e  has t h e  arrangement shown i n  s t r u c t u r e  1. 
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A s o l u t i o n  o f  f a l c o n e r i c i n e  ( 1 )  i n  a b s o l u t e  e t h a n o l  was r e f l u x e d  o v e r n i g h t  on a s team b a t h  

when 8 -e thoxy-14-vera t roy lchasman ine  ( 4 )  was formed i n  a q u a n t i t a t i v e  y i e l d .  The s t r u c t u r e  of 

t h e  compound 4 was suppor ted  b y  i t s  EIMS m/z 643 (M', C36H53N09), 'H nmr (CDC13) 60.71 (3H, t, 

J = 7.5 Hz, OCHZCH3), 1.08 (3H, t, J = 7.5 Hz, NCH2CH3), 3 .26,  3 .28,  3 .30,  3.35 (each 3H, s ,  

4x OCH3), 3 . 9 5  (6H, s, 2x a r o m a t i c  OCH3), 4 .97  ( I H ,  t, J = 4 . 3  Hz, C ( 1 4 ) - p H ) ,  6 .83-7.68 

( a r o m a t i c  p r o t o n s )  and i t s  nmr spectrum (Tab le  1 ) .  The f o r m a t i o n  o f  an 8 -e thoxy  compound 

by r e p l a c m e n t  o f  t h e  8 - a c e t y l  g r o u p  b y  b o i l i n g  i n  e t h a n o l  i s  a  known r e a c t i o n  f o r  C19- 

d i t e r p e n o i d  a l k a l o i d s  b e a r i n g  an 8 - a c e t y l  group.10 

The s t r u c t u r e  o f  f a l c o n e r i c i n e  (1) was f u r t h e r  con f i rmed  by a l k a l i n e  h y d r o l y s i s  t o  chasmanine 

( 5 ) .  The h y d r o l y s i s  p r o d u c t  was i d e n t i f i e d  by compar ison o f  i t s  t l c  and m i x t u r e  mp, and i t s  

ir, 'H nmr and 13C nmr s p e c t r a  w i t h  those  o f  an a u t h e n t i c  chasmanine sample. 

The a l k a l o i d  f a l c o n e r i d i n e  ( 2 )  i s  an amorphous compound, [el? +50.8' ( c  = 0.191, CHC13). I t s  

m o l e c u l a r  f o r m u l a  C34H49N09 was deduced f rom t h e  mass s p e c t r a l  (EIMS m/z 615, M') and t h e  

c a r b o n - l 3  nmr da ta .  Ir ( n u j o l ) :  vmax 3490 (OH), 1710 ( e s t e r )  and 1600 ( a r o m a t i c )  cm-I ;  'H nmr 

(COC13) 61.07 (3H, t ,  J = 7.0 Hz, NCH2CH3), 3.21, 3.26 (each 3H, s,  Zx OCH3), 3.30 (6H, s, 2x 

OCH3), 3 . 9 2  (6H, s ,  2x a r o m a t i c  OCH3), 5.15 ( I H ,  t ,  J = 4 . 5  Hz, C ( 1 4 ) - 1 - H )  and 6 . 8 2 - 7 . 5 9  

( a r o m a t i c  p r o t o n s ) .  I t s  13c nmr s p e c t r u m  showed 30 l i n e s  f o r  t h e  34  c a r b o n  atoms o f  t h e  

mo lecu le  ( T a b l e  1) w i t h  seven q u a t e r n a r y  carbons a t  166.1, 153.1, 148.8, 123.1, 73.9, 50.4 and 

39.3 ppm. The u p f i e l d  chemica l  s h i f t s  a t  39.3 and 50.4 a r e  a s s i g n e d  t o  C(4) and C(11) ,  r e -  

s p e c t i v e l y ,  and those  appear ing  d o w n f i e l d  a t  123.1, 148.4, 153.1 and 166.1 ppm a r e  due t o  t h e  

v e r a t r o y l  e s t e r  ca rbons .  The o n l y  oxygena ted  s i n g l e t  a t  73.9 ppm i s  a s s i g n e d  t o  C(8 )  wh ich  

must bear  a h y d r o x y l  group.9 The p a t t e r n  o f  t h e  spectrum i s  s i m i l a r  t o  t h a t  r e p o r t e d  f o r  t h e  

a c o n i t i n e - t y p e  C 1 9 - d i t e r p e n o i d  a l k a l o i d s  b e a r i n g  a v e r a t r o y l  g r o u p  o n  C ( 1 4 ) .  The chemica l  

s h i f t  ass ignments ( T a b l e  1 )  f o r  f a l c o n e r i d i n e  ( 2 )  were made by compar ison w i t h  those  r e p o r t e d  

f o r  r e l a t e d   alkaloid^.^.^^^ A l k a l i n e  h y d r o l y s i s  of f a l c o n e r i d i n e  ( 2 )  f u r n i s h e d  chasmanine 

( 5 )  ( t l c ,  m i x t u r e  mp, ir and IH nmr s p e c t r a ) .  

F a l c o n e r i d i n i n e  ( 3 )  i s  a  w h i t e ,  amorphous compound, and shows [,IF +18.3' ( c  = 0.29, CHC13). 

I t s  m o l e c u l a r  formula,  C36H53N010, was d e r i v e d  f rom i t s  mass s p e c t r a l  (m/z 659, M+) and i t s  'H 

nmr and I3C nmr s p e c t r a l  d a t a .  Ir ( n u j o l ) :  vmax 3460 (OH), 1710 (ester-GO),  1598 ( a r o m a t i c ) ,  

1085 ( e s t e r )  and 762 ( o r t h o - d i s u b s t i t u t e d  benzene) c m - I .  The 'H nmr spec t rum e x h i b i t e d  t h e  

f o l l o w i n g  s i g n a l s :  60.71 (3H, t, J = 7 .0  Hz, OCH2CH3), 1 .05 (3H, t, J = 7 .0  Hz, NCH2CH3), 

3.23, 3.27, 3 .29,  3.34 (each 3H, s, a l i p h a t i c  OW3) ,  3.91 (6H, s, 2x a r o m a t i c  OCH3), 4.96 ( l H ,  

t, J = 4.5 Hz, C ( 1 4 ) - 1 - X ) ,  6 . 8 1 - 7 . 7 4  ( v e r a t r y o l  p r o t o n s ) .  The 'H nmr and 13C nmr (DEPT) 



s p e c t r a  sugges ted  t h a t  f a l c o n e r i d i n i n e  i s  a  C lg -d i te rpeno id  a l k a l o i d  and t h e  ass ignments  o f  

t h e  c a r b o n  atoms ( T a b l e  1)  ag ree  w i t h  s t r u c t u r e  3 .  A s i g n a l  a t  123.7 ppm, w h i c h  was more 

i n t e n s e  t h a n  o t h e r  s i g n a l s  i n  t h e  v i c i n i t y ,  was a s s i g n e d  t o  t w o  c a r b o n s  o f  t h e  v e r a t r o y l  

g r o u p .  T h i s  s i g n a l  r e s o l v e d  i n t o  t w o  s i g n a l s  a t  124.4 and 124 .0  ppm when t h e  spec t rum was 

r e c o r d e d  i n  C6D6 ( T a b l e  1 ) .  The a s s i g n e d  s t r u c t u r e  ( 3 )  was c o n f i r m e d  by s y n t h e s i s  o f  

f a l c o n e r i d i n i n e  b y  r e f l u x i n g  a  s o l u t i o n  o f  f a l c o n e r i n e - 8 - a c e t a t e  ( 6 )  i n  e t h a n o l  f o r  24 h .  

S ince f a l c o n e r i n e - 8 - a c e t a t e  i s  p r e s e n t  i n  t h i s  p l a n t 3  and t h e  e x t r a c t i o n  was c a r r i e d  o u t  u s i n g  

h o t  e t h a n o l ,  f a l c o n e r i d i n i n e  (3 )  i s  l i k e l y  an a r t i f a c t  r e s u l t i n g  f r o m  r e p l a c e m e n t  o f  t h e  8 -  

ace ta te  w i t h  an e t h o x y l  group.  

The chemical s h i f t  assignment f o r  t h e  methy lene carbon of t h e  C(8) -OCH2CH3 group i n  f a l c o n e r i -  

d i n i n e  ( 3 )  was d i f f i c u l t  s i n c e  t h e  carbon-13 s i g n a l s  (DEPT s e r i e s )  f o r  C(19) ,  C(8)-OCHZCH3 and 

NLH2CHJ appear as o n l y  two l i n e s  i n s t e a d  of t h r e e  t r i p l e t s .  A l s o  t h e r e  was no t r i p l e t  around 

55-58 ppm as r e p o r t e d  f o r  t h e  seven C lg -d i te rpeno id  a l k a l o i d s  w h i c h  b e a r  a  C ( 8 ) - O E t  g roup  

( v i z .  c o l u m b i d i n e  and 1 4 - a c e t y l ~ o l u m b i d i n e ~ ~ ,  a l j e s a c o n i t i n e  B ~ ' ,  p o l y s c h i s t i n e  A ' ~ ,  

aco fo r ine ,  a c o f o r e s t i n e  and a c o f o r e s t i n i n e l O ) .  The methy lene carbons o f  C(19)  and t h e  NCH2CH3 

g roup  a p p e a r  a r o u n d  46-50  ppm when a  O H  g r o u p  i s  p r e s e n t  on C ( 3 )  o f  t h e  Clg-d i terpenoid 

a l k a l o i d s . '  I n  a l k a l o i d s  b e a r i n g  an a r o m a t i c  s u b s t i t u t i o n  on C(14)  a  s h i e l d i n g  e f f e c t  i s  

observed  on t h e  s u b s t i t u e n t  g roups  on C ( 8 )  i n  t h e  1~ nmr and t h e  I 3 c  nmr s p e c t r a  o f  t h e s e  

compounds. A  DEPT s p e c t r a  f o r  t h e  a l k a l o i d  a c o f o r e s t i n i n e  (7 ) "  d i d  n o t  show any t r i p l e t  a t  

55.8 ppm as r e p o r t e d . l o  The c o r r e c t  chemical s h i f t s  f o r  compound 7 a r e  g i v e n  i n  Tab le  1. 

A l k a l i n e  h y d r o l y s i s  o f  f a l c o n e r i d i n i n e  ( 3 )  gave  8 - 0 - e t h y l e z o c h a s m a n i n e  ( 8 ) ,  a  new compound 

whose s t r u c t u r e  i s  suppor ted  by i t s  mass spectrum (m/z 495, M' f o r  C27H45N07), 'H nmr (CDC13) 

61.05 (3H, t, J = 6.5 Hz, NCH2CH3), 1 .12 (3H, t, J = 6 .5  Hz, OCH2CH3), 3.20, 3.29, 3 .31,  3 .34 

(each  3H, s, 4x OCH3), 4 . 1 0  ( I H ,  t, J = 4.5 Hz, C ( 1 4 ) - 8 - H ) .  I t s  13c nmr c h e m i c a l  s h i f t s  

( T a b l e  1) a r e  i n  agreement  w i t h  s t r u c t u r e  8 .  The m e t h y l e n e  c a r b o n  o f  t h e  8 - 0 - e t h y l  g roup  

appears a s  a  t r i p l e t  a t  i t s  e x p e c t e d  p o s i t i o n  (656.4 ppm), i n d i c a t i n g  t h a t  t h e  s h i e l d i n g  

e f f e c t  due t o  t h e  v e r a t r o y l  g roup  on C(14)  has d i sappeared .  The methy l  o f  t h e  8 - 0 - e t h y l  group 

i n  8 appears a t  61.12 ppm i n  c o n t r a s t  t o  t h e  v a l u e  o f  60.71 ppm f o r  t h e  p a r e n t  compound ( 3 ) ,  

wh ich  r e f l e c t s  an u p f i e l d  s h i f t  due t o  t h e  s h i e l d i n g  e f f e c t  o f  t h e  C(14)  v e r a t r o y l  g roup .  

T h i s  exper imen t  demons t ra tes  t h a t  i n  f a l c o n e r i d i n i n e  ( 3 )  t h e  methy lene,  as w e l l  as t h e  methy l  

of t h e  8 - 0 - e t h y l  group, exper iences  t h e  s h i e l d i n g  e f f e c t  of t h e  C(14) v e r a t r o y l  group.  
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Table I. I 3 c  mr chemical s h i f t s  and Arr lgnmentr f o r  Fa lcaner ic ine  ( I ) .  F a l c o n t r i d l n e  ( 2 ) .  
F a l c o n e r i d i n i n e  (3) .  A c o f o r e r t i n i n e  (71, 8-0-Lthylezocharmanlne (8) and 8 - 0 - E t h y l ~ l 4 ~  
~e ld t rOYlchasmanine (1). 

lprbon I 2 1 i 7' 4 8 

I 85.0  d 85.5 8 3 . 3 d  83.9' 8 3 . 9 d  8 5 . 7 d  8 3 . 5 d  

2 26.4 t 26.4 33.2 t 34.2 33.4 t 26.4 t 33.5 t 

3 34.8 t 35.0 72.0 d 71.3 11.5 d 35.0 ta  71.6 d 

4 39.0 r 39.3 I s 43.6 r 43.5 r 39.1  r 43.2 r 

5 4 9 . 1 d a  41.0 4 5 . 0 d a  45.2 46.0 d 49.3 d 47.6 d 

6 83.4 d 81.9 83.6db 84.1"2.7 da 83.4 d 82.1 d 

7 4 5 . 0 d  53.9 45.2 d 4 1 . 2 ~  46.0 d 45.2 d 46.3 d 

8 85.8 r 73.9 I 18.3 r 78.6 1 78.5 r 18.0 I 78.9 r 

9 49.3 da 49.9 4 8 . 7 d  49.1 4 8 . 8 d  4 5 . 2 d  4 8 . 7 d  

10 4 3 . 9 d  49.1 45.6 d 45.6b 41.6 d 45.2 d 45.3 d 

11 5 0 . 3 1  5 0 . 5 s  5 0 . 9 1  5 0 . 9 s  5 0 . 9 5  5 0 . 9 s  50.5 i 

12 28.8 t 29.2 28.7 f 28.9 35.8 t 29.5 t 29.2 t 

I 3  3 9 . 2 d  37.2 38.8 d 39.2 15.4 r 38.8 d 39.9 d 

I 4  7 5 . 3 d  75.7 7 6 . 0 d  16.1 79.3 d 16.0 d 15.3 d 

15 37.9 t 41.5 36.4 i 36.9 37.6 t 36.3 ta  35.9 t 

16 8 2 . 8 d  82.9 8 2 . 8 d b  83.0 8 3 . 2 d a  8 3 . 4 d  8 2 . 7 d  

17 6 1 . 5 d  61.8 60.7 d 60.9 6 1 . 0 d  6 1 . 1 6  6 1 . 2 d  

18 80.4 f 80.8 71.1 t 16.5 16.7 t 80.2 t 16.7 t 

19 53.8 t 53.9 48.4 tC 48.8 48.7 t 54.0 t 48.6 t 

N-[ti2 48.9 t 45.3 41.8 t 48.1 47.6 t 48.9 t 41.8 t 
I 
CH3 1 . 4  13.6 1 3 . 3 q  13.5 1 3 4 q  1 3 . 5 q  1 3 . 3 q  

I '  5 6 . 5 q  56.1 5 6 . 3 ~  55.3 55.8 q 55.8 q 56.5 q 

5' 5 7 8 q  57.5 58.5 q 58.4 58.8 g 58.7 q 58.7 q 

16' 5 6 . 0 9  56.1 5 5 6 q  55.3 5 7 - 8 0  5 6 . 3 q  5 5 . 7 q  

18' 5 9 . 0 q  59.2 5 9 . 1 ~  58.1  5 9 . l q  5 9 . l q  5 9 . 1 ~  

C(8)~OCHZ - 48.5 tC 48.8 47.6 t 48.3 t 56.4 f 
I 
CHI 1 5 . 6 q  15.9 1 5 3 q  I 5 . 5 q  1 6 . 0 q  

C.0 169.6 1 

I 
("3 21.1 q 

165.9 r 166.1 r 166.1 1 166.0 i 166.2 i 166.3 r 

1 123.1 r 123.1 r 123.7 r 124.1 r 123.6 i 123.8 r 

110.5 110.2 d 110.9 131.8 d 110.3 d .' 6 1 148.7 r 148.8 r 148.5 i 149.6 r 113.6 d 148.5 r 
OMe 

4 152.9 I 153.1 i 152.8 1 153.6 r 163.4 1 152.9 i 

5 112.2 d 112.4 1 1 2 . 4 6  113.4 4 l l 2 5 d  

8 123.6 d 123.6 1 2 3 . 7 d  124.0 123.6 d ' 

55.9.55.9q 56.1,56.1 55.9 .55.9q 56.1.55.9 - 55.9.55.9q - 

~n p p  d o m f i e l d  fra 1M5. Spect ra  were taken i n  CD(l3. 
a.b.c l h e r e  assignments may be interchanged i n  any v e r t l c a l  column. 
' Revised a r r i g n n e n t r  f o r  a c o f o r e r t i n i n e  (7) .  
d spectrum recorded i n  C6D6. 



ACKNOWLEDGMENT 

We thank Dr.  8. S. Josh i  and M r .  Q. J iang  f o r  read ing  t h e  manuscr ip t  and making usefu l  

suggestions. We thank M r .  Courtney Pape f o r  the mass spectral  data. 

REFERENCES 

1. 5. W. P e l l e t i e r ,  N. V .  Mody, and H. 5. Pur i ,  Chem. Comm., 1977, 12. 

2. 5. W .  P e l l e t i e r ,  N. V .  Mody, and H. S. Pur i ,  Phytachemistry, 1977, 16, 623. 

3 .  H. K .  Desai, 8. S .  Joshi, and S .  W .  P e l l e t i e r ,  Heterocycles, 1986, 24, 1061. 

4. N. Singh, G. S. Bajwa, and M. G. Singh, I nd ian  J. Chem., 1966, 4, 39. 

5. Roots of the  drug Mi tha t e l i a  were c o l l e c t e d  from Ms. Santosh Ayurvedic Drug Supply Co., 

Bombay, Ind ia .  This drug has been i d e n t i f i e d  as Aconitum f a l c o n e r i  ~ t a p f . ~  

6. R .  N. Chopra, S .  L. Nayar, and I .  C .  Chopra, Glossary of I n d i a n  Med ic ina l  P lan ts ,  C S I R ,  

New Del h i ,  1956, p. 4 .  

7. S .  W .  P e l l e t i e r ,  H. P. Chokshi, and H. K. Desai, J. Nat. Prod., 1986, 49, 892. 

8. H. K.  Desai, 8. S .  Joshi, A. M. Panu, and S .  W .  P e l l e t i e r ,  J. Chromatogr., 1985, 322, 223. 

9. S .  W .  P e l l e t i e r ,  N.  V .  Mody, 8. S. Josh i ,  and L.  C .  Schram, "13c and Pro ton Nmr S h i f t s  

Assignments and Physical  Constants o f  Clg-Diterpenoid A l ka lo ids " ,  i n  A l ka lo ids :  Chemical 

and B i o l o g i c a l  Perspect ives ,  Vo l .  2 ,  S. W .  P e l l e t i e r ,  e d i t o r ,  John Wiley and Sons, New 

York, (1984), 205-462. 

10. 5. W .  P e l l e t i e r ,  8. 5. Josh i ,  J. A .  G l i nsk i ,  H. P. Chokshi, S. Y .  Chen, K. Bhandary, and 

K. Go, Heterocyc les ,  1987, 25, 365; S .  Sakai, I. Yamamoto, K. Hotoda, K. Yamaguchi, N. 

A i m i ,  E. Yamanaka, J. Haginiwa, and T. Okamoto, Yakugaku Zasshi, 104, 222 (1984). 

11. S .  W .  P e l l e t i e r ,  5. K. Sr ivas tava,  B. 5. Joshi ,  and J. D. Olsen, Heterocycles,  1985, 23, 

331. 

12. H. Bando, K. Wada, M. Watanabe, T .  Mori, and T .  Amiya, Chem. Pharm. B u l l .  Japan, 1985, 33, 

4717. 

13. H .  C .  Wang, A. Lao, Y .  Fujimoto, and T. Tatsuno, Heterocycles, 1985, 23, 803. 

Received, 30th September, 1988 


