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A b s t r a c t  - Nimbocino l ide ,  a new t e t r a n o r t r i t e r p e n o i d  h a s  been i s o l a t e d  
from t h e  a c i d i c  f r a c t i o n  of  f r e s h ,  u n d r i e d  l e a v e s  o f  A . i n d i c a  (neem) and 
i t s  s t r u c t u r e  w z s e ~ t ~ b l i ~ h e d  as 21,23-epoxy-1,14,20-ap0eu1,ha~ap0tiru~~1la~- 
t r i e n - 3 , 2 1 - d i o n e - 7 a , 1 1 ~ ~ , 1 2 ~ 1 , 2 3 ~ - t e t r a 0 1 - 1 1 - ( 2 - h y d y - 2 - m t h y 1 )  p rop io-  
" a t e - 7 - a c e t a t e  ( I ) ,  th rough  chemica l  and s p e c t r a l  s t u d i e s .  

AS a r e s u l t  o f  i n v e s t i g a t i o n s  i n  t h e  c o n s t i t u e n t s  of t h e  f r u i t s ,  l e a v e s ,  t w i g s  and 

s tem and r o o t  bark  o f  neem, a s e r i e s  of t e r p e n o i d a l  c o n s t i t u e n t s  have  been r e p o r t e d  

by v a r i o u s  groups  of  workers .  P r e s e n t  s t u d i e s  i n  t h e  a c i d i c  f r a c t i o n  of  t h e  

l e a v e s  have l e d  t o  t h e  i s o l a t i o n  o f  a new t e t r a n o r t r i t e r p e n o i d  Y-hydroxybutenol ide ,  

n i m b o c i n o l i d e  ( I )  a l o n g  w i t h  t h e  known t e r p e n o i d  n i m o c i n o l i d e  (111)  communicated 

2  
e a r l i e r .  ( I )  is  of  p o t e n t i a l  b i o l o g i c a l  impor tance  as p r e l i m i n a r y  e x p e r i m e n t s  

c a r r i e d  o u t  on t h e  a c i d i c  f r a c t i o n  have shown t h a t  i t  i s  c a p a b l e  of d i s t u r b i n g  t h e  

metamorphic growth of  mosqui toes  (Aedes a e g y p t i )  and produces  l a r v a l - p u p a l  i n t e r -  

m e d i a t e s .  D e t a i l e d  b i o l o g i c a l  i n v e s t i g a t i o n s  o f  t h i s  f r a c t i o n ,  as w e l l  a s  o f  the  

uniform c o n s t i t u e n t  n i m b o c i n o l i d e ,  are i n  p r o g r e s s  and w i l l  be r e p o r t e d  e l sewhere .  

F u r t h e r ,  n i m o c i n o l i d e  and its isomer i s o n i m o c i n o l i d e  have a l s o  been shown t o  p o s s e s s  

i n s e c t  growth r e g u l a t i n g  proper tie^.^ A complete  'H- and 13c-nmr a s s i g n m e n t , o f  t h e  

known r i n g  C-secotetranortriterpenoids, nimbi" ( 1 ~ ) ~ ' ~  ( t h e  f i r s t  c r y s t a l l i n e  t r i -  

t e r p e n o i d  i s o l a t e d  by S . S i d d i q u i  i n  1942 from Deem o i l ) :  and d e a ~ e t y l n i m b i n ~ ' ~  (V) 

h a s  a l s o  been made th rough  d e t a i l e d  2D-nmr s t u d i e s  including n o e s y ,  cosy-45, J- 

r e s o l v e d  and h e t e r o c o s y .  

E t h a n o l i c  e x t r a c t  o f  t h e  f r e s h ,  u n d r i e d ,  uncrushed  l e a v e s  of neem was d i v i d e d  i n t o  

a c i d i c  and n e u t r a l  f r a c t i o n s .  The r e s i d u e  o b t a i n e d  on u s u a l  work u p  of t h e  a c i d i c  

f r a c t i o n  u l t i m a t e l y  a f f o r d e d  n i m b o c i n o l i d e  ( I )  and n i m o c i n o l i d e  ( 1 1 1 ) .  f o l l o w i n g  

t h e  i s o l a t i o n  procedure  r e c o r d e d  i n  t h e  e x p e r i m e n t a l .  Nimbocino l ide  ( I )  h a s  molecu- 

l a r  fo rmula  C32H42010 ( h i g h  r e s o l u t i o n  m a s s ) ,  i t s  uv spec t rum showed a b s o r p t i o n  a t  

225 nm and t h e  i r  spec t rum showed peaks  a t  3600-3300 (OH), 1760 (u ,B-unsa tura ted  y- 

l a c t o n e ) ,  1740 C e s t e r  c a r b o n y l ) ,  1660 ( c y c l o h e x e n o n e ) ,  1645 and 820 ( t r i s u b s -  

t i t u t e d  double  b o n d s ) .  These o b s e r v a t i o n s  a l o n g  w i t h  t h e  nmr s p e c t r a l  d a t a  showed 
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t h a t  n i m b o c i n o l i d e  ( I )  h a s  a mel iacane  n u c l e u s  w i t h  1-en-3-one r i n g  A ( 6  7 .09 ,  
H-l 

d ,  J=10 .2Hz,  6  5 . 9 0 ,  d ,  J=10.2Hz;  6  1 5 7 . 5 ,  6C_2 1 2 6 . 0 ,  6  2 0 5 . 5 ) ,  C=C a t  
H-2 C-1 C- 3  

c-14 ( 6H-15 5 . 5 3 ;  6c_14 1 5 5 . 5 ,  6c-15 119 .2)  and a  23-hydroxy-20(22)-butene(21+23)- 

7 - l a c t o n e  s i d e  c h a i n  (6H122 6 . 9 5 ,  6H123 6 . 1 2 ;  6C_20 1 3 6 . 5 ,  6c-21 1 6 8 . 7 ,  6c_22 1 4 5 . 2 ,  

6 C-23 9 7 . 1 ) .  The p r e s e n c e  of t h i s  s i d e  c h a i n  was s u p p o r t e d  b y  a f ragment  a t  mjz 

1 
486.2655 ( C  H 0 ) i n  t h e  mass spec t rum a r i s i n g  from t h e  l o s s  o f  C  H 0 The H-nmr 

2 8  38 7  4  4 3 '  

spec t rum f u r t h e r  showed an a c e t o x y  methyl  f u n c t i o n  r e s o n a t i n g  a s  a  s h a r p  s i n g l e t  a t  

6 2 . 1 7 .  These v a l u e s  a r e  comparable w i t h  t h o s e  o b s e r v e d  i n  n i m ~ c i n o l i d e , ~  however, 

H-70 geminal  t o  t h e  e s t e r  f u n c t i o n  appeared  a s  a d o u b l e t  ( J = 2 . 4 H z )  a t  6  5 . 3 4  i n  

n i m o c i n o l i d e  whereas ,  t h e  same p r o t o n  i n  I  appeared  a s  a m u l t i p l e t  (W h / 2  = 6 . 0  Hz) a t  

6  5 . 5 0  ( T a b l e  I ) ,  i n d i c a t i n g  t h e  absence  of a  s u b s t i t u e n t  a t  C-6 and t h e  a d i s p o s i t i o n  

1 
o f  t h e  a c e t a t e  f u n c t i o n .  Apar t  from t h e s e  o b s e r v a t i o n s ,  t h e  H-nmr spec t rum e x h i b i t e d  

a one-proton d o u b l e t  of  d o u b l e t s  (J=12.3, 2 . 3 8 2 )  a t  6  5 . 4 6  and a one-proton d o u b l e t  a t  

6 4 . 0 6  ( J = 2 . 3 H z ) ,  s u g g e s t i n g  t h e  p r e s e n c e  of  a n o t h e r  e s t e r  and a hydroxyl  func-  

t i o n .  The m u l t i p l i c i t i e s  and c o u p l i n g  c o n s t a n t s  o f  t h e s e  p r o t o n s  a l o n g  w i t h  a  doub- 

l e t  a t  6  2 . 7 2  ( J=12 .3Hz)  i n d i c a t e d  t h e  l o c a t i o n  o f  t h e  e s t e r  and t h e  hydroxyl  func- 

t i o n  a t  C - 1 1  and C-12 r e s p e c t i v e l y  w i t h  a d i s p o s i t i o n .  T h i s  was c o n f i r m e d  through 

1 
'H- H homonuclear d e c o u p l i n g  e x p e r i m e n t s ,  t h u s  i r r a d i a t i o n  of  t h e  s i g n a l  a t  6 4 .06 

c o l l a p s e d  t h e  double  d o u b l e t  a t  6  5 . 4 6  t o  a d o u b l e t  ( J = 1 2 . 3 H z ) ,  w h i l e  i r r a d i a t i o n  

a t  6 5 . 4 6  r e s u l t e d  i n  t h e  c o l l a p s e  of  t h e  d o u b l e t s  a t  6 4 . 0 6  ( J = 2 . 3 H z )  and 2.72 

( J=12 .3Hz)  t o  s i n g l e t s  and i r r a d i a t i o n  a t  6 2 .72  c o l l a p s e d  t h e  d o u b l e t  a t  6  5 . 4 6  t o  

a d o u b l e t  ( J = 2 . 3 H z ) .  The s t r u c t u r a l  f e a t u r e s  r e c o r d e d  so  f a r  and a f ragment  a t  m/z 

483.2372 (C28H3507) i n  t h e  mass s p e c t r u m ,  i n d i c a t e d  t h e  compos i t ion  af  t h e  e s t e r  f u n c -  

t i o n  a t  C-11 as C4H703. I t s  s t r u c t u r e  was e s t a b l i s h e d  a s  (CH3)2C(OH)-8-O- th rough  

1 
t h e  a b s e n c e  o f  any p r o t o n  geminal  t o  t h e  hydroxyl  f u n c t i o n  i n  t h e  H-nmr spec t rum,  

p r e s e n c e  of  a q u a t e r n a r y  carbon  ( 6  7 3 . 7 )  i n  t h e  13c-nmr spec t rum and t h e  fo rmat ion  

o f  o n l y  t h e  d i a c e t a t e  d e r i v a t i v e  ( 1 1 )  ( a c e t i c  a n h y d r i d e / p y r i d i n e ,  o v e r n i g h t ,  room 

t e m p e r a t u r e ) .  F i n a l l y ,  t h e  l o c a t i o n  of  t h e  a c e t a t e  g roup  a t  C-7 and 2 ' -hydroxy-2 ' -  

methy lpropyloxy  f u n c t i o n  a t  C-11 was c o r r o b o r a t e d  by t h e  s i g n i f i c a n t  f r a g m e n t s  a-e 

observed  i n  t h e  mass spec t rum o f  I .  The double  s i g n a l s  o b s e r v e d  f o r  C-15 t o  C-17 

and C-20 t o  C-23 ( T a b l e  2 )  i n d i c a t e d  t h a t  I i s  a l s o  e p i m e r i c  a t  C-23 a s  o b s e r v e d  i n  

n i m o c i n o l i d e  ( 1 o c . c i t ) .  I t  may be ment ioned  i n  t h i s  c o n t e x t  t h a t  i s o n i m b o c i n o l i d e ,  

t h e  C-21, C-23 isomer of  n i m b o c i n o l i d e  ( I )  has e a r l i e r  been i s o l a t e d  from neem l e a v e s  
1 0  

and a comparison o f  t h e  s p e c t r a l  d a t a  o f  t w c  compounds c l e a r l y  r e v e a l e d  t h a t  they have  

i d e n t i c a l  c a r b o c y c l i c  n u c l e i  and d i f f e r  o n l y  i n  t h e  n a t u r e  o f  C-17 s i d e  c h a i n .  



Table-1.  ' H - N ~  S p e c t r a l  Data  ( SH ppm and J / H z )  o f  T r i t e r p e n o i d s  

Pro ton  I 11 IV V Nimbandiol 1 5  
..................................................................................... 

Cantd. . 
- 90 - 
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T a b l e - 1 .  ( C o n t d . )  

--------------------------------------------------------------------------.----.-- 

Proton I I1 IV V N i m b a n d i o l  1 5  

------------------------------------------------------------------------------.--- 

T a b l e - 2 .  13c-~rnr  C h e m i c a l  S h i f t s  (6C/ppm)  of Triterpenaids 

--_________________-----------------------------------------------------------..-. 
C a r b o n s  I* LV*" v ** C a r b o n s  I I V  V 

1 8  b 
1 1 5 7 . 5  2 0 1 . 5  2 0 2 . 1  2 0 . 7 b  1 2 . 8  1 2 . 9  
2  1 2 6 . 0  1 2 5 . 9  1 2 6 . 5  1 9  2 1 . 0  1 7 . 1  1 6 . 4  
3 2 0 5 . 5  1 4 7 . 5  1 4 8 . 1  2 0  1 3 6 . 5  l 2 b .  7  1 2 6 . 9  

1 3 7 . 0  
4  4 5 .  5a k 7 . 0 ~  47.qe 2  1 1 6 8 . 7  1 3 8 . 9  1 3 9 . 1  

1 6 9 . 0  
5  3 6 . 0  4 1 . 4  4 3 . 0  22  1 4 5 . 2  1 1 0 . 4  1 1 0 . 5  

1 4 5 . 6  
6  2 6 . 8  6 8 . 6  6 6 . 3  2 3  9 7 . 1  1 4 2 . 9  1 4 3 . 1  

9 7 . 6 ,  
7  71 .ba  87 .6 ,  2 8  2 1 . 9 b  1 7 3 . 5  1 7 3 . 6  
8  4 5 . 0  3 4 7 . 9  29  2 4 . 5  1 6 . 5  1 7 . 2  
9  4 6 . 6  3 8 . 5 d  3 9 .  $ 3 0  3 1 . 7 ~  1 6 . 6  1 7 . 5  

1 0  3 5 . 0  4 7 . 9  4 1 . 5  1 ' 1 7 4 . 5  - - 
11 7 6 . 6  3 4 . 2  3 4 . 4  2  1 7 3 . 7  - - 
1 2  b g . 0  1 7 4 . 5  1 7 5 . 6  3 '  30 .1 '  - - 
1 3  5 0 . 0  1 3 4 . 9  1 3 4 . 9  4 '  3 1 . ~ ~  - - 

1 4  1 5 5 . 5  1 4 6 . 0  1 4 6 . 9  CO Me - 5 1 . 5  5 1 . 7  
1 5  1 1 9 . 2  8 7 . 0  8 7 . 0  C O $ M ~  - 5 2 . 8  5 3 . 0  

l l y  . 8  
1 6  3 3 . 0  4 1 . 5  4 1 . 5  O b H ,  1 6 9 . 5  1 7 0 . 4  - 

3 3 . 3  
1 7  5 1 . 8  4 9 . 4  4 9 . 7  ,em, 2 0 . 7  2 0 . 8  - 

5 2 . 1  
------------------------------------------------------------------------------.-. ...> ,. , 
"Carbons i d e n t i f i e d  through GASPE Carbons i d e n t i f i e d  through DEPT 
a-e Assignments may be reversed.  

- 91 - 



I s o n i m o c i n o l i d e  I s o n i m b o c i n o l i d e  

T a b l e - 3 .  2D ' H - ~ ~ c  H e t e r o n u c l e a r  c o r r e l a t i o n  s p e c t r a l  d a t a  of Nirnbin and  D e a c e t y l -  
nimbin 

I V  v ......................................... 
No. H/C 

6~ 6~ 
-----------------------------------------.---------------------------------------- 

2  5 . 8 6  1 2 5 .  Y 

3  6 . 3 2  1 4 7 . 5  
5  3 .66  4 1 . 4  
6  5 . 2 0  6 8 . 6  

7  4 . 0 3  8 4 . 5  

9  2 . 8 3  3 8 . 5  
11 2 . 9 0 , 2 . 2 1  3 4 . 2  

1 5  5 . 5 4  8 7 . 0  
16  2 . 1 8 , 2 . 0 2  4 1 . 5  

1 7  3 . 6 2  4 9 . 4  
18  1 . 6 6  1 2 . 8  

1 9  1 . 2 7  1 7 . 1  

2  1 7 . 2 1  1 3 8 . 9  

........................................ 

6~ 

5 . 8 5  1 2 6 . 5  
6 . 4 0  1 4 8 . 1  
3 . 4 0  4 3 . 0  

3 . 9 3  6 6 . 3  
4 . 0 1  6 7 . 6  

2 . 7 6  3 9 . 1  
2 .81 ( , 2 . 21  3 4 . 4  

5 . 5 4  8 7 . 0  
2 . 1 8 , 2 . 0 2  4 1 . 5  

3 . b 6  49 .7  
1 . 6 9  1 2 . 9  
1 . 2 2  1 6 . 4  

7 . 2 3  1 3 9 . 1  
2  2  6 . 3 2  1 1 0 . 4  6 . 3 2  1 1 0 . 5  

2  3  7 . 3 0  1 4 2 . 9  I 7 . 3 1  1 4 3 . 1  

2 9  1 . 3 3  1 6 . 5  

30 1 . 3 5  1 6 . 6  
O C H ~  3 . 6 3  5 1 . 5  
OCH3 3 . 7 2  5 2 . 8  
0-@-CH3 2 . 0 3  2 0 . 8  
.......................................... 

1 . 2 8  1 7 . 2  
1 . 2 8  1 7 . 5  
3 . 6 4  5 1 . 7  

3 . 6 9  5 3 . 0  
- - 

........................................ 
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S t e r e o c h e m i s t r y  o f  v a r i o u s  c e n t r e s  o f  n i m b o c i n o l i d e  ( I )  h a s  been e s t a b l i s h e d  through 

noesy e x p e r i m e n t ,  which showed t h e  s p a t i a l  c o n n e c t i v i t i e s  o f  H-9 w i t h  H-3' and H-4 ' ;  

H - 1 1  w i t h  H-12; H-12 v i t h  H-30; and H-22 w i t h  H-3 ' ,  H-4' and H-18. The s p a t i a l  p r o x i -  

m i t y  o f  H-22 w i t h  H-18 showed t h a t  t h e  s i d e  c h a i n a t  C-17 h a s  o d i s v o s i t i o n .  

Nimbin ( I V )  and d e a c e t y l n i m b i n  (V) were o b t a i n e d  from t h e  90% methanol  s o l u b l e  f r a c -  

t i o n  o f  p e t r o l e u m  e t h e r  e x t r a c t  o f  neem k e r n e l  th rough  f l a s k  chromatography ( s e e  

1 
e x p e r i m e n t a l ) .  A comple te  ass ignment  o f  H-nmr and 13c-nmr chemica l  s h i f t s  (Table  

1-3) h a s  been c a r r i e d  o u t  th rough  nmr s p e c t r a l  d a t a  and 2D s t u d i e s  i n c l u d i n g  cosy-45, 

1 
n o e s y ,  h e t e r o c o s y  ( T a b l e - 3 )  and J - r e s o l v e d ,  a s  w e l l  as 'H-  H-double resonance e n p e r i -  

ments .  I t  is i n t e r e s t i n g  t o  n o t e  t h a t  H-6 a n d  011-6 j n  V r e s o n a t e d  as a d o u b l e t  o f  

1 
d o u b l e  d o u h l e t  ( H-nmr and 2D-3 r e s o l v e d ,  J 3 . 3 ,  J 1 1 . 6 ,  J saOH 1 1 . 6 )  and a 

6 , 7  6 , s  
1 

d o u b l e t  ( J O H , 6  1 1 . 6 )  r e s p e c t i v e l y ,  b u t  when t h e  H-nmr spec t rum of t h e  same sample 

was run  a g a i n  f o r  d e c o u p l i n g  e x p e r i m e n t s  H-6 appeared  a s  a d o u b l e t  o f d o u b l e t  ( J  3 . 2 ,  
6 , 7  

J 6 , 5  1 1 . 6 ) .  

The s t e r e o c h e m i s t r y  o f  nimbin ( I V )  and d e a c e t y l n i m b i n  (V)  as d e p i c t e d  i n  t h e  s t r u c -  

t u r e  was conf i rmed  th rough  ZD-nOe e x p e r i m e n t s  ( n o e s y ) .  In IV t h e  noesy showed s p a t i a l  

c o n n e c t i v i t i e s  of  H-21 w i t h  H-18 and H-17; H-22 w i t h  H-15, H-17, and H-18; H-15 w i t h  

H-16o and H-9; H-6 w i t h  H-29, 11-30, H-7 and H-17; 11-7 w i t h  H-19, H-30, H-16~ and 

H-17; H-17 w i t h  H-30, H-18, and H-168; H-5 w i t h  H-9; and a l s o  o f  11-23 w i t h  H-22; and 

H-3 w i t h  H-2. I n  case o f  V t h e  noesy e x h i b i t e d  s p a t i a l  p r o x i m i l p  between H-21 wi th  

H-17, H-18, H-30 and H-9: H-22 w i t h  H-15, 11-17 and 11-18; H-15 wi th  H-9 a n d  H-16o: 

H-6 w i t h  H-29/H-30; H-17 w i t h  H-168, H-18, and H-30; H-5 w i t h  H-9; and a l s o  of  H-23 

w i t h  H-22; and H-3 w i t h  H-2. 

EXPERIMENTAL 

M e l t i n g  p o i n t s  were r e c o r d e d  i n  g l a s s  c a p i l l a r y  t u b e s  and are u n c o r r e c t e d .  I r  ( i n  

CnCl ) and uv ( i n  MeOH) s p e c t r a  were measured on JASCO-IR-I and Pye-Unicam SP-800 
3 

s p e c t r o m e t e r s  r e s p e c t i v e l y .  Mass s p e c t r a  were r e c o r d e d  on F inn igan  MAT 112 and 312 

double  f o c u s s i n g  mass s p e c t r o m e t e r s ;  e x a c t  masses have been measured t h r o u g h  peak 

match ing .  N m r  s p e c t r a  were r e c o r d e d  i n  CDCl 0" a Bruker  Aspect  AM 300 s p e c t r o m e t e r  

i n  CDC13 o p r a t i n g  a t  300 Miz for  l H  and 75 MHz f o r  1 3 ~  nuclei. (hemica1 s h i f t s  are  corded in 

ppn ( 6 )  and coupling constants ( J )  are i n  Hz. &lay  ti^ f o r  heterncosy was 36 m, while f o r  ncesy 

experirsnt the pulse delay and mixing time we= 2  s c .  and 0.5 sec. respectively. ''~nmr spectral 

a s s i g n m e n t s  have been made p a r t l y  th rough  GASPE and DEPT s p e c t r a  and p a r t l y  through 



2,9-15 
a comparison of chemical shifts with the published data for similar compounds. 

Assignments of various protons particularly in the high field region, have been made 

through homonuclear proton decoupling and two dimensional experiments (cosy, noesy, 

J-resolved and heterocosy). The purity of samples was checked on tlc (silica gel 

and aluminium oxide). 

Isolation of Nimbocinolide (I): The ethanolic extract of the fresh, undried, un- 

crushed neem leaves (40 kg) collected in winter from Karachi region, was evaporated 

to a dark green thickish mass, which was partitioned between ethyl acetate and water. 

The ethyl acetate layer was repeatedly extracted with 4% Na CO which was acidified 2 3 

and shaken out with ethyl acetate. After Usual work up, the ethyl acetate layer was 

charcoaled and the charcoal was successively eluted with ethyl acetate and methanol- 

benzene (1:l) (yield of total acidic fraction = 80g 0.4% on dry wt. basis). The 

residue obtained on removal of the solvent from the ethyl acetate eluAte, was divided 

into petroleum ether soluble and insoluble fraction. The experimental procedure of 

the latter fraction has been described earlier which ultimately led to the isolation 

of isoazadirolide,14 scopoletin,14 isonimocinolide2 and isonimbo~inolide,~~ along 

with a fraction A-3". In the present working A-3" was resolved into two bands A and 

B (570 mg) on plates coated with aluminium oxide (ethyl acetate - methanol 99:l). 
Studies on the structure elucidation of A Could not be persued due to its insufficient 

quantity. B(2O mg)was acetylated (acetic anhydride/pyridine, overnight, room tempera- 

ture) and resolved into two constituents, I1 (12 mg) and the acetyl derivative of 

2 
nimocinolide (4 mg) through preparative tlc (aluminium oxide, chloroform). H 

(550 mg) could be eventually separated into nimbocinolide ( I ,  380 mg) and nimocinolide 

(111, 154 mg), prior to acetylation through chromatography on plates coated with 

silici gel (benzene-ethyl acetate 2:8). I, on recrystallization from methanol-benzene 

(1:l) formed rods (total 392 mg, 0.50% on the wt. of total acidic fraction), mp 

115-118~, [a]: = 4 0 . 0 ~  (CHC13). Hrms m/z (So): 586.2770 (M', calc. for C32H42016: 

586.2777) ( 2 ) ,  486.2655 (calc.for C29H3807: 486.2617) (Z), 483.2372 (calc.for 

C H 0 . 483.2382) (3), 468.2569 (calc. for C28H3606: 468.2512 (1). 466.2370 28 35 7' 

(calc for Cz8H3406: 466.2355) (a), 424.2239 (calc. for C26H3205: 424.2249) (6), 

406.2140 (calc. for C26H3004: 406.2144) (10). 364.1553 (calc. for C19H2407: 364.1551, 

fragment a) (51, 262.1530 (calc-for C16HZZ03: 262.1569, fragment b )  (lo), 222.1290 

(calc. for CI3Hl8O3: 222.1255 fragment c )  (12). 202.1346 (calc.for C14H180:202.1357, 

fragment d) (15), 162.1032 (calc. for CllAlqO: 162.1044, fragment e )  (30) and 

137.0969 (calc.for CgHI30: 137.0966, ring A) (95). 
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Diacetylnim>_o&lide (11):  Hods (CHC13), mp 98', i r  v (CHC13) cm'l: 3400, 1765, max 

1740 b r . ,  1670,  1640 and 820 .  Hrms m/z (70): 670.3019 (M', c l a c .  f o r  C H 0 : 
36 46 12 

670 .2987)  ( 2 ) .  550 .2559  ( c a l c . f o r  C32H3808: 550.2566) ( 2 1 ,  468.2477 ( c a l c  f o r  

C28H3E06: 468.2511) ( 6 1 ,  447.2170 ( c a l c . f o r  C28H3105: 447.2171 ( 8 ) , a n d  408.2279 

( c a l c  f o r  C26H3204: 408.2300 ( 1 0 ) .  

I s o l a t i o n  o f  nimbin and d e a c e t y l n i m b i n :  Neem k e r n e l  ( 4 . 5  Kg) was e x t r a c t e d  t w i c e  

w i t h  p e t r o l e u m  e t h e r  a t  room t e m p e r a t u r e ,  and t h e  combined e x t r a c t s  were f r e e d  of 

t h e  s o l v e n t  under  reduced  p r e s s u r e .  The o i l y  r e s i d u e  o b t a i n e d  was p a r t i t i o n e d  

between pe t ro leum e t h e r  and 90% methanol ,  t h e  l a t t e r  was s a t u r a t e d  w i t h  s a l i n e  and 

e x t r a c t e d  w i t h  e t h y l  a c e t a t e .  The r e s i d u e  o b t a i n e d  on u s u a l  work up of t h e  e t h y l  

a c e t a t e  phase was d i v i d e d  i n t o  p e t r o l e u m  e t h e r  s o l u b l e  and i n s o l u b l e  f r a c t i o n s .  

The p e t r o l e u m  e t h e r  i n s o l u b l e  f r a c t i o n  was taken  i n  benzene and t h e  benzene s o l u -  

t i o n  was s u c c e s s i v e l y  p a s s e d  th rough  a b a t t e r y  of  f l a s k s  c o n t a i n i n g  s i l i c a  g e l  

(Merck s i l i c a  g e l  6 0 ,  0 .063-0.200 nm) and t h e  adsorbed  m a t e r i a l  was e l u t e d  w i t h  

benzene ,  b e n z e n e :  methanol ( 9 9 : 1 ,  9 0 : l )  and methanol .  The r e s i d u e  o b t a i n e d  from 

t h e  combined benzene and benzene-methanol  ( 9 9 : l )  e l u a t e s ,  was d i v i d e d  i n t o  p e t r o l e u m  

e t h e r  s o l u b l e  and i n s o l u b l e  f r a c t i o n s .  On k e e p i n g  o v e r n i g h t  a t  room t e m p e r a t u r e ,  

p e t r o l e u m  e t h e r  s o l u b l e  f r a c t i o n  d e p o s i t e d  f i n e  n e e d l e s ,  which were f i l t e r e d .  The 

c r y s t a l l i n e  r e s i d u e  (180  mg) showing two major  s p o t s  on t l c  was s u b j e c t e d  t o  t h i n  

l a y e r  chromatography (Al2O3, CHCl ) when nimbin (110 mg, 0.0025% on t h e  w t .  o f  k e r n e l )  3  

mp 204-206O and d e a c e t y l n i m b i n  ( 5 5  me, 0.0012% on  t h e  w t .  o f  k e r n e l )  mp 208-210' w e r e  

o b t a i n e d  a s  f i n e  n e e d l e s .  

Nimbi" I V :  H r m s  m/z ( % ) :  540 .2355  (M' c a l c .  f o r  C30H4609: 540 .2359)  ( 4 0 ) ,  510.2203 

( c a l c .  f a r  C2gH3408: 510 .2253)  ( 2 0 ) ,  498 .2198  ( c a l c .  f o r  C28H3408: 498 .2253)  ( 3 0 ) ,  

480.2146 (ca lc .  f o r  C28H3207: 480 .2148)  ( 4 0 ) ,  and 230.0956 ( c a l c  f o r  C  H  O . 
14 1 4  3 '  

230.0943) ( 1 0 0 ) .  

Deace t r ln imbin  V :  Ms m/z ( % I  498 M+ ( 9 2 1 ,  4 8 0 ( 1 2 ) ,  4 6 7 ( 1 6 ) ,  3 8 9 ( 3 6 ) ,  268(48)  and 

231.1021 ( c a l c  f o r  Cl4Hl50; 231.1021) ( 1 0 0 ) .  
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