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COMPONENTS OF THE BARK OF ARTOCARPUS RIGIDA EL. 1. 

STRUCTURES OF TWO NEW ISOPRENYLATED FLAVONES, ARTONINS G AND H 
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F a c u l t y  of P h a r m a c e u t i c a l  S c i e n c e s ,  Toho U n i v e r s i t y ,  2-2-1, 
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Abstract-From t h e  b a r k  of A r t o c a r p u s  ligida B1. ( M a r a c e a e ) ,  

c o l l e c t e d  i n  I n d o n e s i a ,  two new i s o p r e n y l a t e d  f l a v o n e s ,  

a r t o n i n s  G (1) and H ( 2 )  were  i s o l a t e d  a l o n g  w i t h  t h r e e  known 

i s o p r e n y l a t e d  f l a v o n e s ,  a r t o n i n  E  ( 3 ) .  c y c l o a r t o b i l o x a n t h o n e  

( 4 ) ,  a n d  a r t o b i l o x a n t h o n e  (5). The s t r u c t u r e s  of a r t o n i n s  G 

and H were  shown t o  b e  1 and 2 ,  r e s p e c t i v e l y ,  on t h e  b a s i s  of 

s p e c t r o s c o p i c  d a t a .  

P r e v i o u s l y ,  we r e p o r t e d  t h e  s t r u c t u r e  d e t e r m i n a t i o n  of i s o p r e n o i d - s u b s t i t u t e d  

p h e n o l i c  compounds i s o l a t e d  f rom I n d o n e s i a n  moraceous p l a n t s ,  s u c h  a s  A r t o c a r p u s  

h e t e r o p h y l l u s  ?+ocarpus communis F ~ r s t . , ~  and A n t i a r i s  t o x i c a r i a  

L e ~ c h . ~ ' ~  in t h e  c o u r s e  of o u r  s t u d i e s  on t h e  c o n s t i t u e n t s  of t h e  moraceous 

p l a n t s ,  we examined t h e  c o n s t i t u e n t s  of A r t o c a r p u s  rigida B1. c o l l e c t e d  i n  Bogor, 

I n d o n e s i a .  T h i s  p a p e r  d e a l s  w l t h  t h e  c h a r a c t e r i z a t i o n  of two new i s o p r e n o i d -  

s u b s t i t u t e d  f l a v o n e s ,  a r t o n i n s  G ( 1 1  and H ( 2 )  as w e l l  as t h e  i s o l a t i o n  of  t h r e e  

known compounds, a r t o n i n  E  ( 3 ) , 4  c y c l o a r t o b i l o x a n t h o n e  and a r t o b i l o x a n t h o n e  

( 5 ) .  
7  

A r t o n i n  G (1) , y e l l o w  n e e d l e s ,  mp 198-203 'C, [a] 0'. C30H3207, gave a g r e e n i s h  

brown c o l o r  w i t h  m e t h a n o l i c  f e r r i c  c h l o r i d e ,  and e x h i b i t e d  p o s i t i v e  r e a c t i o n  t o  

magnes ium-hydroch lo r ic  a c i d  and Gibbs t e s t s .  The uv s p e c t r u m  was s i m i l a r  t o  t h o s e  

of c y c l o a r t o b i l o x a n t h o n e  ( 4 )  4a '7  and a r t o n i n  A  ( 6 ) . 2  T r e a t m e n t  of 1 w i t h  d i m e t h y l  

s u l f a t e  gave  t h e  t r i m e t h y l  e t h e r  ( l a ) ,  of which 'H nmr s p e c t r u m  showed a s i g n a l  o f  

hydrogen-bonded h y d r o x y l  g roup  a t  S 13.35.  The 'H nmr spec t rum of 1 showed t h e  

s i g n a l s  of t h e  f o l l o w i n g  p r o t o n s :  1) P r o t o n s  1n two 3 . 3 - d i m e t h y l a l l y 1  ( p r e n y l l  

g r o u p s ,  S 1 .64 ,  1 .77  ( e a c h  6H. b r  s ) ,  3 . 3 4 ,  3.39 ( e a c h  2H, b r  d ,  5 = 7  H z ) ,  5 . 2 7  



Table 1 13c Nnr chemical shifts ( D D ~ I  of 1, 2 ,  3 ,  4 .  6 ,  and 7 

1 
42 62 $' 

2 '1:~ 1 4 . "  6 7r 2 +a 

C-2 161.2 161.5 161.6 162.0 161.8 162.2 C-9 20.7 20.3 20.5 24.6 24.4 24.7 
6-3 112.7 112.7 112.6 121.5 121.5 121.7 C-10 47.2 47.5 47.6 122.7 122.6 122.5 
C-4 181.1 181.4 181.7 183.0 183.0 183.3 C-11 94.0 93.7 93.7 132.0 135.8 132.3 
6-4a 104.7 104.9 105.0 105.0 105.1 105.6 C-12 28.3 28.4 28.4 25.8 16.0 25.8 
C-5 160.1 162.6 154.5 160.0 160.1 162.8 C-13 22.9 22.8 22.9 17.9 40.4 17.7 
C-6 112.5 99.9 105.9 111.8 111.9 99.7 4 22.1 116.0 116.4 22.0 27.3 115.5 
C-7 161.9 159.5 157.0 162.3 162.3 160.0 C-15 123.6: 127.8 128.9 123.3 125.1 128.0 
C-8 94.3 101.9 108.3 93.5 93.5 101.6 C-16 131.5 78.7 78.4 131.4 131.5ab 78.8 
C-8a 155.1 152.0 155.3 157.0 157.0 153.3 C-17 25.8 28.3 28.4 25.9 25.7 28.3 
C-1' 104.2 105.4 105.3 113.1 111.7 111.6 C-18 17.9 28.3 28.4 17.6 17.9' 28.3 
C-2' 148.1 151.5 151.5 157.1 149.5 149.8 C-19 23.2 22.0 22.0 
C-3' 118.4 105.5 105.4 103.9 104.6 104.8 C-20 123.9; 123.7 123.4 
C-4' 144.7 147.0 147.0 161.3 149.1 149.5 C-21 131.3 131.7 131.4% 
C-5' 138.3 137.9 138.0 108.1 139.0 139.1 C-22 25.8 25.9 25.8 
C-6' 129.0 133.6 133.7 132.2 117.1 117.1 C-23 17.9 18.2 17.7~ 

Solvent: acetone-d -6 
a-c: Assignments may be interchangeable in each column. 
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(2H. ml ;  2 )  a n  a r o m a t i c  p r o t o n , &  6 . 7 1  I L H ,  s l ;  31 a ? r o t o n  i n  a hyd rogen -bonded  

h y d r o n y l  g r o u p ,  6 1 3 . 5 1  ILH, s ) ;  4 )  p r o t o n s  i n  two n , e t h y l  g r o u p s ,  6 1 . 3 0 ,  1 .63  

l e a c h  3 n .  6 1 ;  a n d  51 d B X  t y p e  p r o t o n s ,  6 2 . 3 3  ( L i t ,  t .  - 2 = 1 5  H z ) ,  3 . 1 9  I l l ! ,  d d ,  - d=7 

an" 1 5  t i z l ,  3 . 3 1  I l h ,  or?, J -7  and 1 5  l i z l .  In t h e  s p e c t r u m ,  t h e  c h e n . i c a l  s h i f t  - 
v a l u e s  o f  t h e  t w c  mei-tlyl g r o u p s  ( & 1 . 3 0 .  1 . 6 3 )  and of EPX t y p e  p ro t . ons  were 

s i m i l a r  t o  t h o s e  of t h e  r p l e v a n t  p r o t o n s  of a r t o n i r  A 161 '  and  c y c l o a r t o b i l o a a n -  

t h o n e  ( 4 )  . 7  The ahovc r e s u l t s  s u g g e s t  t h a t  1 is a f l a v o n e  d e r i v a t i v e  h a v i n g  n 

s k e l e t a l  S t r u c t u r e  a n a l o g o u s  w i t h  4 a n d  6 . 2 ' 7  The 1 3 c  nnsr  s p e c t r u m  of 1 was 

a n a l y s e d  hy t h e  g a t e 6  d e c o u p l i n c j  r i i t l r  KOE a n d  l o n g - r a n g e  s e l e c t i v e  '1; d e c o u p l i n g  

ILSPUI e x p e r i r c e n t s  a s  w e l l  a s  by c o x p a r i s o n  of t h e  s p e c t r u s l  w i t h  t h e  s p e c t r a  of 4 

a n d  6 .  I n  t h e  spec t rum,  of 1, t h e  c h e n . ~ c a l  shift v a l u e s  of  a l l  t h e  c a r b o n  a toms 

w e r e  s i m i l a r  t o  those of t h e  r e l e v a n t  c a r b o n  a t o m s  o f  4 and  6 w i t h  t h e  e v c e p t l o n  

of t h e  values o f  t h e  A n n g  ca rbon  a t o m s  a n d  of t h e  C-3'  carbon a tom i n  1 ( T a h l e  

1 ) .  T h e s e  r e s u l t s  s u g g e s t  t h a t  one of tile p r e n y l  g r o u p s  i s  l o c a t e d  a t  t h e  C-3' 

p o s i t i o n  an" t h e  o t h e r  a t  t h e  C - 6  or  C-E p o s i t i o n .  The l o c a t i o n  of t h e  p r e n y l  

g r o u p  i n  t h e  P ring was c a n f i r n e d  f r o m  t h e  f a c r  t h a t  t h e  c h e m i c a l  s h i f t  values o f  

t h e  P r l n g  carbon a to ins  o b s e r v e u  in t h e  1 3 c  nmr s p e c t r u m  o f  1 were s l n l l a r  t o  

t h o s e  o f  t h e  r e l e v a n t  . a t o n s  o f  c u d r a f l a v o n e  C  171 '  [ T a b l e  1 ) .  F u r t t . e r m o r e  t h e  

f o l l o w i n g  LSPD e x p e r i m e n t  was  c a r r i e d  o u t .  When t h e  s i g n z l  a t  & 6 . 7 1  was 

i r r a d i a t e d ,  t h e  n , u l t i p l e t  s i g n a l  at 6 1 6 1 . 5  (C-71,  t h e  d o u b l e t  s i g n a l  a t  s 155 .1  

2 3  3  - 
1C-ea,  .18H_CFa= 4 . 4  : -12).  a n d  t h e  t r i p l e t  s i g n a l  a t  8 104 .7  (C-4a ,  

3  4 . 4  l l z )  changp r ,  t o  r r i p l e t  I ,'14k1-c7=4.4 H z ) ,  s i n g l e t ,  a n d  d o u b l e t  i 3 <  

5 0 h - r i a  = 4 . q  H z ) ,  r e s p e c t i v e l y .  Wien t h e  s i q n a l  a t  h 1 3 . 5 1  was i r r i d i a t e d ,  lllle 

d o u b l e  t r i p l e t  s i g n a l  a t  6 l h C . 1  (" -5 ,  2250E-C5 3  = 5 . l  Hz ,  ~ 1 4 1 , - c 5 = 4  . 4  F z l  a n d  t h e  

t r i p l e t  s i g n a l  rat 6 104 .7 iC-4a .  3252i!-C4a=3:F,1-C4a=4 - .4  H z  1 c h a n q e d  t o  t r i p l e t  1 31 

3  1411-C5=4.4 H z  and d o u b l e t  ( -P l i -C4a=4.4  .J % r ) ,  r e s p e c t i v e l y .  Tkl f se  r e s u l t s   support^ 

t h c  c o n c l u s ~ o n  t h a t  t h e  s i g n a l  a t  8 6 . 7 1  is assigner‘ t o  t h e  p r o t o n  s i g n a l  a t  t h e  

C-8 p o s i t i o n .  Fron. t l l e  a b o v e  r t l s u l t s ,  i c r r n u l a  1 was propose" f o r  t!ie s t ruc ture  

of a r t o n l n  G .  

f e r r i c  c h l u r i e e ,  an< e x h i b i t e d  p o s i t i v e  1 - e a c t i o n  t o  i r agnes iun . -hySroc l~10r i c  a c i 6  

and  G i b h s  t e s t s .  The  uv s p e c t r u m  uss s i m i l a r  to t h e  s p e c t r a  of a r t o n i n  E 1 3 ) ,  4  

4 
c u i l r a f l i v c n e  C  (71 , ' '  ariC kuwiinon C  ( 8 ) .  T h e s e  r e s u l t s  s t i q g e s t  t h a t  2 is a 

f l a v n n e  r l e r i v a t i v e  h z v i n g  an  i s o p r e n a ~ i l  s u h s t i t u e n t  a t  thc C-3 p o s i t i o n . 1 °  The 'H 

n n r  s p e c t r u m  of 2 s h o w t o  t h e  s i g n a l s  of t h e  f o l l o w i n g  p r o t c n s :  1 )  p r o t o n s  in  a 



p r e n y l  g r o u p  as w e l l  as a g e r a n y l  o r  n e r y l  g r o u p ,  S 1 . 4 6 ,  1 . 5 4 ,  1 .60 ,  1 . 6 4 .  1 .77  

( e a c h  3H. b r  s l ,  1 . 8 8 ,  1.99 ( e a c h  2H. m l ,  3 . 1 5 ,  3 .36  ( e a c h  ZH, b r  d ,  5=7  H z ) ,  - 
5 . 0 4 ,  5 . 1 5 ,  5 .28  ( e a c h  1 H .  b r  t ,  J = 7  H z ) ;  21 t h r e e  a r o m a t i c p r o t o n s ,  S 6 .38 ,  - 

6 . 5 8 ,  6 . 8 1  ( e a c h  l H ,  s ) ;  a n d  31 a p r o t o n  i n  a hydrogen -bonded  h y d r o x y l  g r o u p ,  

8 1 3 . 4 5  (111. s ) .  The 13c nmr s p e c t r u m  of 2  was a n a l y s e d  by t h e  g a t e d  d e c o u p l i n g  

w i t h  NOE e x p e r i m e n t  as  w e l l  a s  by  c o m p a r i s o n  of t h e  s p e c t r u m  w i t h  t h e  s p e c t r a  of  

3 4  a n d  7. '  in t h e  s p e c t r u m  of  2 ,  t h e  c h e m i c a l  s h i f t  v a l u e s  of  t h e  A a n d  C  r i n g  

ca rbon  a t o m s  were  s i m i l a r  t o  t h o s e  of  t h e  r e l e v a n t  a t m s  of  7 ,  w h i l e  t h e  c h e m i c a l  

s h i f t  v a l u e s  of t h e  B r i n g  carbon a t o m s  were s i m i l a r  t o  t h o s e  of  t h e  r e l e v a n t  

a toms  of  3  ( T a b l e  I ) .  The C L O  s i d e  chain in t h e  s t r u c t u r e  of 2 was c o n f i r m e d  t o  

b e  a g e r a n y l  g r o u p  by c o m p a r i n g  t h e  c h e o ~ i c a l  s h l f t s  of  t h e  t e n  c a r b o n  a t o m s  (C-9 - 

C-181 of  2 w i t h  t h o s e  of t h e  r e l e v a n t  a toms  of  g e r a n i o l  a n d  n e r o 1 . l '  From t h e  

above r e s u l t s ,  t w o  p o s s i b l e  s t r u c t u r e s  I 2  an6 2 ' )  were s u g g e s t e d .  U i s c r i ~ n i n a t i o n  

b e t w e e n  t h e  s t r u c t u r e s  was c a r r i e d  out on  following r e s u l t s .  The a s s i g n m e n t s  of 

m e t h y l e n e  p r o t o n  s i g n a l s  of t h e  p r e n y l  g r o u p  a n d  t h e  C-1 methy. lene  p r o t o n  s i g n a l s  

of t h e  g e r a n y l  g r o u p  w e r e  c o n f i r m e d  by t h e  d e c o u p l i n g  e x p e r i m e n t .  When t h e  

p r o t o n  signal a t  8 3.36 was i r r a d i a t e d ,  t h e  b r o a d  t r i p l e t  s i g n a l  a t  6 5 .28  

c h a n g e d  t.a b r o a d  s i n g l e t  as  w e l l  as  t h e  b r o a d  s i n g l e t  m e t h y l  p r o t o n  s i g n a l s  a t  

5 1 . 6 4  a n d  1 . 7 7  t o  two s h a r p  d o u b l e t s  ( .1=0 .6  H z ) .  When t h e  s i g n a l  a t  1 3.15 was  - 

~ r r a d l a t e d ,  t h e  broad t r i p l e t  s i g n a l  i t  & 5.15 c h a n g e d  t o  b r o a d  s i n g l e t  a s  w e l l  

a s  t h e  b r o a d  s i n g l e t  m e t h y l  p r o t o n  s ~ j n a l  a t  & 1 . 4 6  t o  s h a r p  d o u b l e t  iJ=0.6 H z ) .  - 

I n  l a t t e r  e x p e r i m e n t  o t h e r  m e t h y l  s i g n a l s  showed no c h a n g e .  T h e s e  r e s u l t s  

s u p p o r t  t h e  c o n c l u s i o n  t h a t  t h e  s i g n a l  at 6 3 .36  is a s s i g n e d  t n  t h e  n e t h y l e n e  

p r o t o n  s l g n a l  of  t h e  p r r n y l  g r o u p  w h i l e  t h e  s i g n a l  a t  S 3.15 t o  t h e  C-1 m e t h y l e n e  

p r o t o n  s i g n a l  of t h e  g e r a n y l  g r o u p .  The l o c a t l o n  of t h e  g e r a n y l  g r o u p  was 

c o n f i r m e d  by t h e  LSPU e x p p r i n l e n t .  When t h e  m e t h y l e n e  p r o t o n  s i g n a l  a t  8 3 . 1 5  was 

w e a k l y  i r r a d i a t e d ,  t h e  c a r b o n y l  c a r b o n  a tom s i g n a l  a t  S 183 .0  (C-41 c h a n g e d  f r o m  

3  t r i p l e t  ( - J9,1-C4= 4 . 4  Hz1 t o  s i n g l e t .  ~ t t l s  r e s u l t  c o n f i r m e d  t h e  g e r a n y l  g r o u p  t o  

be l o c a t e d  a t  t h e  C-3 p o s i t i o n .  From. t i l e  above r e s u l t s ,  f o r m u l a  2 was p r o p o s e d  

f a r  t h e  s t r u c t u r e  of a r t o n i n  H .  The f o u r  f l a v o n e  derivatives h a v i n g  a g e r a n y l  

g r o u p  a t  t h e  C-3 p o s i t i o n  h a v e  been i s o l a t e d  f r o m  Morus r u b r a  ( I . i o r a ~ e a e ) , ~ ~  and  -- 
a r t o n i n  H i s  t h e  f l r s t  example  of  t h e  compound o f  s i m i l a r  s t r u c t u r e  i s o l a t e d  f r o m  

A r t o c a r p u s  s p .  
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EXPERIMENTAL 

~ b b r e v i a t i o n s :  s = s i n g l e t ,  d  = d o u b l e t ,  dd = double  d o u b l e t ,  t = t r i p l e t ,  m = r n u l t i p l e t ,  br = 

broad ,  s h  = s h o u l d e r ,  i n f l  = i n f l e c t i o n .  The g e n e r a l  p rocedures  and t h e  i n s t r u m e n t s  used  are 

d e s c r i b e d  i n  our p r e v i o u s  p a p e r s .  3 , 1 3  

I s o l a t i o n  of A r t a n r n s  G ( 1 )  and ti (21 from t h e  Rark o f  A. r i g i d a  E l .  

The d r i e d  ba rk  OF A. r i g i d a  P I .  (1 Kg) c o l l e c t e d  i n  B o t a n i c a l  Garden o f  Bogor. Indones ia  i n  

Februa ry  1988 ,  and i d e n t i f i e d  by members o f  t h e  B o t a n i c a l  Garden,  was e x t r a c t e d  with  n-hexane (3 

1 )  a t  room tempera tu re  f o r  3  days ,  and such was r e p e a t e d  two mare t i m e s .  The r e s i d u e  was 

e x t r a c t e d ,  s u c c e s s i v e l y ,  w i t h  benzene ( 3  1 x 3 1 ,  ace tone  ( 3  1 x 3 1 ,  and methanol 13 1 x 3 ) .  

Evapora t ion  of t h e  o-hexanr ,  benzene,  a c e t o n e ,  and methanol s o l u t i o n s  to d r y n e s s  y i e l d e d  2 3  g ,  10 

g ,  29 g. and 18 g  o f  t h e  r e s i d u e ,  r e s p e c t i v e l y .  The ace tone  e x t r a c t  ( 2 9  g )  was chromatographed on 

s i l i c a  gel 1250 g )  wi th  benzene : a c e t o n e  = 1 0  : 1 ( f r a c t i o n  11, benzene : ace tone  = 6  : 1 i f r .  

2 ) ,  benzene : acetone = 2  : 1 ( f r .  3 1 ,  benzene : ace tone  = 1 : 1 ( f r .  41,  ace tone  ! f r .  5 ) ,  each 

f r a c t i o n  l e l u t e d  volume o f  1 1 )  b e i n g  moni to red  by t l c  ( s i l i c a  g e l ) .  The f r a c t i o n  2  12.0 g i  was 

rechromatographed on s i l i c a  g e l  1200 g )  wi th  - n-hexane : e t h y l  a c e t a t e  = 6  : 1  ( frs .  1 ' - 6 ' 1 ,  

n-hexane : e t h y l  a c e t a t e  = 3  : I ( f r s .  7 ' - 1 1 0 ,  n-hexane : e t h y l  a ce t a t e  = l : 1 i f r s .  12 ' -18 '1 ,  - - 
and e t h y l  a c e t a t e  ( f r s .  1 9 ' - 2 0 0 ,  each  fraction ( e l u t e d  volume of 300 m l l  b e i n g  moni tored by t l c .  

The f r a c t i o n  9 '  (0 .2  g )  was p u r i f i e d  by f l a s h  chramat.ogr.aphy ( s i l i c a  g e l ,  s o l v e n t ,  ?-hexme : 

e t h y l  a c e t a t e  = 1 : 21 fo l lowed  by p r e p a r a t i v e  t l c  ( s i l i c a  g e l ,  y h e x a n e  : e t h y l  a c e t a t e  = 3  : 1) 

t o  g i v e  a r t o n i n  G (1, 21  mg). The f r a c t i o n  4  (18.8 81 was rechromatographed on s i l i c a  g e l  (200 

g )  w i t h  benzene : ace tone  = 6  : 1 ( f r s .  1"-2"1, benzene : ace tane  = 5  : 1 ( f r s .  3"-5").  benzene : 

a c e t o n e  = 4  : 1 l f r s .  6"-9"1, benzene : ace tone  = 3  : 1 ( f r s .  10"-12"), benzene : ace tone  = 2 : 1 

l f r s .  13"-IG") ,  and benzene : a c e t o n e  = 1 : 1 ( f r s .  17"-22"), each  f r a c t i o n  l e l u t e d  volume of 300 

m l )  be ing  moni tored by t i c .  The combined f r i c t i o n  (3"-5, ')  was e u z p o r a t e d  t o  l e a v e  t h e  r e s idue  

( 1 . 5  g l ,  which was e x t r a c t e d  wi th  benzene ,  and 1 . 2  g  o f  t h e  i n s o l u b l e  r e s i d u e  remained. The 

benzene s o l u t i o n  was c o n c e n t r a t e d  t o  a f f o r d  t h e  r e s i d u e  10.3 g l ,  which was p u r i f i e d  by p r r p a r a t l v e  

t l c  l s l l i c a  g e l ,  chloroform : methanol = 10  : 1) t o  g i v e  ~ ~ c l o ~ ~ t o b i l o x ~ ~ t h o n e  ( 4 ,  mp 280-283 'C, 

104 me).'  he i n s o l u b l e  r e s i d u e  (1.2 p.1 i n  benzene was p u r i f i e d  by r e p e a t e d  r e c r y s t a l i i c a t i o n  

?ram benzene-acetone t o  g i v e  a r t o n i n  E (3, rnp 245-250 T ,  1.1 g1 , 4   he combined f r a c t i o n  17, ' -W, 

1 . 0  g )  was f r a c t i o n a t e d  by g e l  r i l t r a t i o n  (TOYOPEARL Mu-40, s o l v e n t  s y s t e m ,  methanol)  fol lowed by 

p r e p a r a t i v e  h p l c  (solvent, - n-hexane : e t h y l  aceta te  = 4 : 2 ,  c o l u m ,  Senshv ~ a k  sSC-Silica 4251.~. 

1 cm + x 25 cm, d e t e c t o r  u v  280 nm) t o  g ive  a r t a n i n  H ( 2 ,  13  n g ) .    he benzene e x t r a c t  110 g )  was 

chromatographed an  s i l i c a  g e l  (200 g )  wi th  ?-hexme : e t h y l  a c e t a t e  = 3  : 2  ( f r s .  1'"-3'"1, 

n-hexane : e t h y l  a c e t a t e  = 1 : 1 ( f r s .  4" ' -5" '1 ,  and e t h y l  a c e t a t e  l f r .  6 " ' ! ,  each f r a c t i o n  (1 I 1  - 
b e i n g  moni to red  by t l c .  The f r a c t i o n  A'" ( 3 . 8  g )  was r e c h r a m a t a g r a p h ~ d  on s i l i c a  ge l  (50  g l  with 

n-hexane : e t h y l  a c e t a t e  = 4  : 1 fa l lowed  by c r y s t a l l i z a t ~ o n  from chloroform t o  give - 
7  

a r t o b i l o x a n t h a n e  (5, rnp 163-167 'C, 38  mg). The ~ d e n t i f i c a t i o n  of t h e  known compounds (3 and 4 )  

was c a r r i e d  o u t  by d i r e c t  comparisons wi th  t h e  r e l e v a n t  a u t h e n t i c  samples .  The i d e n t i f i c a t i o n  of 

t h e  known compound 5 was c a r r i e d  o u t  by comparing t h e  p h y s i c a l  and s p e c t r a l  d a t a  o f  5 wi th  the 

p u b l i s h e d  d a t a . 7  

Ar ton in  G (1) 

Compound 1 was r e c r y s t a l l i z e d  from n-hexane-ether t o  p i v e  ye l low n e e d l e s ,  mp 198-203 ' C .  [.I? O D  - 
(MeOH, y 0 . 3 1 ) .  FeCl t e s t :  p o s i t i v e  ( g r e e n i s h  brown). Wg-tic1 t e s t :  p o s i t i v e  i r e d ) .  Gibbs 

t e s t :  p o s i t i v e .  uv 2:::' rm [ l o g  L 1: 210 14.641, 234 14.371, 271 14.291, 330 l i n f l  4 .111,  376 

( 4 . 2 9 ) .  U v  1 ~ ~ ~ H + A 1 C 1 3 :  235 ( s h  4 . 3 6 ) ,  280 ( 4 . 2 8 ) .  310 ( s h  3 .901,  365 ( s h  4 .211,  390 (4 .24) .  
KBr -1 

Ir u max c m  : 3550,  3400 ( b r ) ,  1645,  1605,  1550 ,  1450. El-Ms ( i . v .  7C e V ) ,  m/z l r e l .  i n t . ) :  



504 (Mi, l o o % ) ,  461 (911 ,  449 1 9 5 ) ,  A05 l 3 0 ) ,  343 (181 ,  363 (111,  350 ( 6 ) .  165 ( 4 ) .  

High-resolut ion ms ( H R - m s ) :  - m l c  - 50n.2143 ( C  H 0 r e q u i r e s  504.2148),  461.1585 lC27F12507 ~ e q u i r e s  
30 32 7 

461.1600),  449.1579 ( C  H O r e q u i r e s  449.1600). N m r  (acetone-d6):  8 1.30,  1 . 6 3  (each 3H, 
26 25 7 

s ,  C-11-CH3), 1.64 (614, b r  s ,  C-16-CH and C-21-CH3). 1.77 l6H, br s ,  C-16-CH and 2-21-CH ) ,  2.33 
3 3 3 

(IH,  t .  J=15  XZ, C-9-H), 3.19 ( l t l ,  dd, J = 7  and 1 5  Hz, C-10-ti). 3.34 12il, br  d ,  5=7 Hz, C-14-H x - - 
21,  3.37 (1H, dd,  5=7  and 1 5  Hz, C-9-1'). 3 .39 (LH, br d ,  - J=7  Hz, C-19-H x 2 ) ,  5.27 (2H, m, 1:-15-H 

and C-20-HI, 6.71 ( I H ,  s ,  C-8-HI, 13.51 (114, s ,  C-5-011). 

Artonin G T r i m t h y 1  Ether ( l a )  

A nsixtvre of 1 I14 mg), Me2S04 ( 0 . 1  m l ) .  a n d  K2CO3 ( 3  g )  i n  acetone (30 m l )  was r e f l u x e d  f o r  1 5  1, 

and t r e a t e d  as  usua l .  The product was p u r i f i e d  Uy c r y s t a l l i z a t i o n  fro", n-hexane-acetone Lo g i v e  - 
w t o n i n  G t r i m e t h y l  e t h e r  (la. 3 mg), yel loh,  need les ,  mp 220 "C. FeC13 t e s t :  p o s i t i v e  (brown).  

EI-Ms, - m / ~  - 546 I N ' ) ,  531, 503, 491 (base  p e a k ) .  'H Nmr (acetone-d ) .  6 1.39 l3H, s ,  C-11-CH 1 ,  
-6 ' 3 

1 . 6 4 ,  1 .67  (each 3H, b r  s ,  2-16-CH and C-21-CH ) ,  1.71 (3H, s ,  C-11-CH ) ,  1 .78 ,  1 .79  leach 3H, br 
3 3 3 

s, C-16-CH3 and C-21-CH3), 2 .38  (1H, t ,  2-15 Hz, C - % H I ,  3 .25  (1H, dd, J=7 and 1 5  Hz, C-10-HI, 

3.35 (411, m, C-14-H n 2 and C-19-H x 2 ) ,  3.42 ( lH,  66, J=7 and 1 5  Hz, C-9-H), 3 .85 ,  4 . W ,  d . 0 3  

(each 3H, s ,  0CH3), 5.17, 5 .22 leach IH, m, C-15-H and C-20-HI, 6 . 7 1  ( IH,  s ,  C-8-HI, 13.35 (IH,  s ,  

C-5-OH I .  
Artonin H (2) 

Ttle  compound 2 was obta ined  a s  an amorphous powder. FeC! . p o s i t i v e  (brown).  hig-HC1 t e s t :  
r e &  

p o s i t i v e  l r e c d i s h  o range) .  Gibbs t e s t :  p a s l t i v e .  Uv nm ( l a g  E 1: 206 ( 4 . 6 9 ) .  230 (a!, 

4.39) .  258 ( 4 . 4 4 ) .  302 ( 4 . 0 5 ) .  325 ( s h  3 .98) .  Uv I E : ~ ~ ~ ~ ~ ~ ~  : 235 l i n f 1  4.341, 263 ( 4 . 4 0 ) ,  315 

(4.041,  395 t i n f l  3.661. I r  Vtgx:;cm-l : 3*0C ( b r ) ,  1660, 1630, 1595,  1530, 1460. EI-Ms ( i . v .  70 

V / 1 i n t . ) :  506 (M', 731, 463 1121, 451 (101 ,  437 ( 5 8 ) .  395 (111,  384 ( 2 0 ) ,  381 (1001,  

339 I l l ) ,  328 ( 2 0 ) .  325 (221 ,  165 (201.  H R - K s :  - m l c  - 506.2325 ( C  H 0 r e q u i r e s  506.23051, 
30 3 7 

437.1617 I C  H 0 r e q u i r e s  43'7.1600). 361.0960 lC21H1707 r e q u i r e s  381.0974).  'H N m r  (acetone- 25 25 7 
d ) .  6 1.46 (3H, b r  s ,  C-11-CH I ,  1 .54 ,  1 .60  leach 3H, b r  s ,  C-16-CH ) ,  1 . M ,  1.77 (each 311, b r  s ,  
-6 ' 3 3 
C-21-CH 1, 1.8R (2H, m, C-13-H x 21, 1.99 (ZR, m, C-14-H x 21, 3 . 1 5  (2H, hr d ,  5=7 ti/., C-9-W x 21, 

3 
3.36 12H, b r  d ,  j = 7  Hz, C-19-H x 21,  5.04 IlH, b r  t ,  - J=7  H 2 ,  C-15-HI, 5.15 IlH, br t, J=7 Hz, 

C-10-HI, 5.28 ( 1 H ,  b r  t ,  - J = 7  I%, C-20-HI, 6.38 (111, s ,  C-8-14), 6 .58  ( IH,  s ,  C-3'-HI, 6.81 ( I H ,  s ,  

C-6'-HI. 13.45 (!tl, s ,  C-5-OH). 

We are grateful to Eisai Co., Ltd., and P.T. Eisal Indonesia Co., L t d . ,  for their 

kind s u p p l y  with t h e  p l a n t  material. Author's thanks are due t o  the members of 
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