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ARTONINS J, K ,  AND L,  THREE NEW ISOPRENYLATED FLAVONES 

FROM THE ROOT BARK OF ARTOCARPUS HETEROPHYLLUS LAMK. 1 
- 

Miwa A i d a ,  Kazuki  S h i n o m i y a ,  Y o s h i o  Hano, and 
* 

T a r o  Nomura 

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,  Miyama. F u n a b a s h i ,  C h i b a ,  274,  J a p a n  

A b s t r a c t - - -  T h r e e  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  

J (1). K ( 2 ) ,  a n d  L  ( 3 )  w e r e  i s o l a t e d  f r o m  t h e  r o o t  b a r k  

of A r t o c a r p u s  h e t e r o p h y l l ~  Lamk. ( M o r a c e a e ) .  The s t r u c -  

t u r e s  of a r t o n i n s  J, K ,  a n d  L  w e r e  shown t o  be  1, 2 ,  a n d  

3 ,  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 .  

The model compound (5) was d e r i v e d  f r o m  c y c l o a r t o b i l o x a n -  

t h o n e  ( 4 )  by t r e a t m e n t  w i t h  a l k a l i n e  s o l u t i o n .  

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 f i v e  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,  a r t o n i n s  A  ( 6 1 ,  B, C ,  D ,  a n d  I 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 ,  A r t o c a r p u s  h e t e r o p h y l l u s  L a m k . 2 ' 3 ' 4  T h r e e  

of them,  a r t o n i n s  C, D ,  a n d  I were  r e g a r d e d  b i o g e n e t i c a l l y  n a t u r a l  D i e l s -  

A l d e r  t y p e  ad duct^.^'^ F u r t h e r  e x t e n s i v e  f r a c t i o n a t i o n  of t h e  e x t r a c t  of 

t h e  root b a r k  h a s  now l e d  t o  t h e  i s o l a t i o n  of new i s o p r e n y l a t e d  f l a v o n e s .  

The r o o t  b a r k  of A. h e t e r o p h y l l u s ,  c o l l e c t e d  i n  I n d o n e s i a ,  was e x t r a c t e d  

w i t h  m e t h a n o l .  T h r e e  new f l a v o n e s ,  a r t o n i n s  J (l), K (21, a n d  L ( 3 ) ,  were  

i s o l a t e d  f r o m  t h e  e x t r a c t .  

20 A r t o n i n  J (1). y e l l o w  p r i s m s ,  rnp 281-282 'c, [ d l ~  0 - ,  C 2 5 H 2 4 0 7 r  g a v e  a 
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Table 1 13c nmr chemical shifts of 1, 3, 5, 6, and 7 

la 3a 5a gb 7 

solvent; a: DMSO-d6 b: acetone-d 
6 

Table 2 'H nmr chemical shifts (ppm) 

of C-6-H, C-8-H, and C-3'-H 

measured in acetone-d 6 
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g r e e n i s h  brown c o l o r  w i th  methanol ic  f e r r i c  c h l o r i d e ,  and e x h i b i t e d  pos i -  

t i v e  r e a c t i o n  t o  magnesium-hydrochloric  a c i d .  The uv spec t rum 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 1 5 ,  a r t o n i n s  A ( 6 ) 2  and G ( 7 ) .  The 

'H nmr spec t rum of 1 showed t h e  s i g n a l s  of t h e  fo l lowing  p r o t o n s :  1) p ro -  

t o n s  i n  a  3 .3 -d ime thy la l l y l  ( p r e n y l )  group,  6 1 . 6 5 ,  1.78 ( each  3H, b r  s ) ,  

3.40 (2H, b r  d ,  J = 7  H z ) ,  5.28 ( 1 H .  m) ;  2 )  two a roma t i c  p r o t o n s ,  6 6.26, 

6.70 ( e a c h  l H ,  d ,  - J = 2  Hz);  3 )  a  p r o t o n  i n  a  hydrogen-bonded hydroxyl  

group,  6  13.27 ( l H ,  s ) ;  4 )  p r o t o n s  i n  two methyl  groups ,  6 1.31,  1 .65  

( each  3H. 5 ) ;  and 5 )  ABX t ype  p r o t o n s ,  6 2.35 ( 1 H .  t ,  - J = 1 5  Hz) ,  3:20 

( l H ,  dd ,  - J = 1 5  and 7  Hz) ,  3.40 ( l H ,  dd,  J = 1 5  and 7 H z ) .  I n  t h e  s p e c t -  - 
rum, t h e  chemica l  s h i f t  va lues  of t h e  two methyl  groups and ABX t y p e  pro-  

t o n 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  p r o t o n s  of 4, 6 ,  and 7. The 

above r e s u l t s  s u g g e s t  t h a t  1 i s  a  f l a v o n e  d e r i v a t i v e  having a  s k e l e t a l  

s t r u c t u r e  ana logous  w i th  4 ,  6 ,  and 7. The 13c nmr spec t rum of 1 was ana- 

l y s e d  by t h e  g a t e d  decoupl ing  w i t h  NOE a s  w e l l  a s  comparison wi th  t h o s e  

of 6 ,  7 and t h e  model compound ( 5 )  d e r i v e d  from 4  by t r e a t m e n t  w i th  an 

a l k a l i n e  s o l u t i o n . '  In  t h e  spec t rum of 1, t h e  chemical  s h i f t s  of a l l  t h e  

carbon atoms w e r e  s i m i l a r  to  t h o s e  of t h e  r e l e v a n t  carbon atoms of 76 wi th  

t h e  e x c e p t i o n  of  t h e  s h i f t  of t h e  C-6 ( T a b l e  1 ) .  On t h e  o t h e r  hand, t h e  

chemica l  s h i f t s  of a l l  t h e  carbon atoms i n  t h e  s k e l e t a l  s t r u c t u r e  of 1 

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  carbon atoms of 5 w i t h  t h e  e x c e p t i o n  

of t h e  s h i f t  of t h e  C-3' (Tab le  1 ) .  From t h e  above r e s u l t s ,  formula (1) 

was proposed f o r  t h e  s t r u c t u r e  of a r t o n i n  J. 

Artonin  K (2), ye l low p r i sms ,  mp 312-314 'C, [O(]iO 0'. C21H1807, gave a 

g r e e n i s h  brown c o l o r  wi th  methanol ic  f e r r i c  c h l o r i d e ,  and e x h i b i t e d  pos i -  

t i v e  r e a c t i o n  t o  magnesium-hydrochloric  a c i d .  The uv spec t rum was s i m i l a r  

t o  t h a t  of 1. The 'H nmr spec t rum of 2 showed t h e  s i g n a l s  f o r  t h e  f o l -  

lowing p ro tons :  1) t h r e e  a roma t i c  p r o t o n s ,  6 6.35 ( 1 H .  s ) ,  6.32, 6.68 

( each  1 H .  d ,  J = 2  Hz) ;  2 )  a  p r o t o n  i n  a  hydrogen-bonded hydroxyl  group,  

613 .28  ( 1 H .  s l ;  31 p ro tons  i n  two methyl g roups ,  6 1 . 3 3 ,  1 .66  ( each  3H. 
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5 ) ;  4 )  ABX t y p e  p r o t o n s ,  6 2.37 I l H ,  t ,  J = 1 5  H z ) ,  3 .24  I l H ,  dd ,  - J = 1 5  

a n d  7  H z ) ,  3.42 I l H ,  d d ,  J = 1 5  a n d  7  H z ) ;  a n d  5 )  p r o t o n s  i n  a  me thoxy l  - 
g r o u p ,  6 3.90 I3H. s ) .  The c h e m i c a l  s h i f t s  a n d  c o u p l i n g  p a t t e r n s  of 2  

w e r e  s imi la r  t o  t h o s e  o f  t h e  r e l e v a n t  s i g n a l s  o f  1 a n d  5. T h e s e  r e s u l t s  

s u g g e s t  t h a t  2 is  a monomethyl  e t h e r  of 5. The l o c a t i o n  o f  t h e  me thoxy l  

g r o u p  was s u p p o r t e d  f r o m  t h e  f o l l o w i n g  r e s u l t s .  The mass  s p e c t r u m  of  2  

showed t h e  f r a g m e n t  i o n  a t  s/z 167  ( 8 )  a n d  t h e  uv s p e c t r u m  showed no 

b a t h o c h r o m i c  s h i f t  of b a n d  11 I 2 6 3  nm) upon a d d i t i o n  of sod ium a c e t a t e .  
1 0  

From t h e  above  r e s u l t s ,  f o r m u l a ( 2 ) w a s  p r o p o s e d  f o r  t h e  s t r u c t u r e  of a r t o -  

n i n  K .  

A r t o n i n  L ( 3 ) .  y e l l o w  p r i s m s ,  mp 249-250 'C, [C4lD2O o ' ,  C22H2007,  showed 

t h e  s i m i l a r  c o l o r  r e a c t i o n s  w i t h  t h o s e  o f  2 .  The uv s p e c t r u m  of 3  was 

s i m i l a r  t o  t h o s e  of 1 a n d  2 .  The 'H nmr s p e c t r u m  of  3  showed t h e  s i g n a l s  

f o r  t h e  f o l l o w i n g  p r o t o n s :  1) t h r e e  a r o m a t i c  p r o t o n s ,  6 6 .46  I l H ,  s ) ,  

6 . 3 0 ,  6 .51  ( e a c h  1 H .  d ,  _J = 2  H z ) ;  2) 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 ,  6 13 .28  ( 1 H .  s ) ;  3 )  p r o t o n s  i n  two  m e t h y l  g r o u p s ,  d 1 .33 ,  1 . 6 6  

l e a c h  3H. s ) ;  4 )  ABX t y p e  p r o t o n s ,  d 2.35 L l H ,  t ,  J = 1 5  H z ) ,  3 . 2 1  I l H ,  - 
dd ,  - J = 1 5  and 7  H z ) ,  3.42 ( l H ,  dd ,  J = 1 5  a n d  7  H z ) ;  a n d  5 )  p r o t o n s  i n  

two  m e t h o x y l  g r o u p s ,  6 3 . 8 8 ,  3 . 9 1  l e a c h  3H, s )  . The mass s p e c t r u m  of 3 

showed t h e  f r a g m e n t  i o n  a t  m/z 167  ( 8 )  and uv s p e c t r u m  showed no b a t h o -  

c h r o m i c  s h i f t  of b a n d  11 ( 2 6 3  nm) upon a d d i t i o n  of sod ium a c e t a t e . ' '  From 

t h e  above  r e s u l t s ,  a r t o n i n  L is a monomethyl e t h e r  of 2 a n d  two  p o s s i b l e  

s t r u c t u r e s  ( 3  a n d  3 ' )  w e r e  s u g g e s t e d .  D i s c r i m 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  o u t  as  f o l l o w s .  The 13c nmr s p e c t r u m  of  3 was a n a l y s e d  

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

of 5. The c h e m i c a l  s h i f t s  of a l l  t h e  c a r b o n s  w e r e  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  c a r b o n s  o f  5  w i t h  t h e  e x c e p t i o n  of t h e  s h i f t s  o f  t h e  f i v e  c a r b o n s  

IC-6, 7 ,  8,  2 ' ,  a n d  3 ' )  ( T a b l e  1 ) .  F u r t h e r m o r e  c o m p a r i s o n  of t h e  'H nmr 

s p e c t r a  of 2  and 5 a  i n d i c a t e s  t h a t  m e t h y l a t i o n  o f  t h e  h y d r o x y l  g r o u p  a t  

C-2' p o s i t i o n  c a u s e d  h i g h e r  f i e l d  s h i f t  l A t 0 . 1 5  ppm) of  t h e  p r o t o n  a t  
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t h e  C-8  p o s i t i o n  ( T a b l e  2 ) .  On t h e  o t h e r  h a n d ,  c o m p a r i s o n  o f  t h e  'H nmr 

spectra  o f  3 a n d  i t s  m o n o m e t h y l  e t h e r  (3a = 5a) i n d i c a t e s  t h a t  n o  h i g h  

f i e l d  s h i f t  ( A  - 0 . 0 2  ppm)  o f  t h e  p r o t o n  a t  t h e  C-8 p o s i t i o n  w a s  o b s e r v e d  

b y  m e t h y l a t i o n  o f  t h e  h y d r o x y l  g r o u p  i n  t h e  B r i n g  ( T a b l e  2 ) .  F r o m  t h e  

a b o v e  r e s u l t s ,  f o r m u l a ( 3 ) w a s  proposed f o r  t h e  s t r u c t u r e  o f  a r t o n i n  L .  

EXPERIMENTAL 

Abbreviat ions:  s = s i n g l e t ,  d  = double t ,  dd = double double t ,  t = t r i p l e t ,  m = mul t i -  

p l e t ,  b r  = broad, sh = shoulder .  The genera l  procedures fol lowed and the  ins t ruments  

used a r e  descr ibed  i n  o u r  p rev ious  paper .  

P i a n t  m a t e r i a l :  Root bark of A.  he te rophyl lus  was c o l l e c t e d  i n  t h e  Botan ica l  Garden of 

Bogor, Indones ia ,  i n  March 1988, and was i d e n t i f i e d  by the  members of Botan ica l  Garden 

of Bogor. 

I s o l a t i o n  of Artonin J (11, K ( 2 ) ,  and L  (3) 

The d r i e d  r o o t  bark of A.  he te rophyl lus  ( 2 3  Kg) was e x t r a c t e d  wi th  methanol (200 1 x 3 )  

a t  mom temperature f o r  3  days. Evaporation of t h e  methanol under reduced p r e s s u r e  

y ie lded  1.4 Kg of r e s i d u e .  The r e s i d u e  (1 Kg) was e x t r a c t e d  wi th  benzene ( 3  1) and ace- 

tone ( 3  1) a t  mom temperature.  The benzene and ace tone  s o l u t i o n s  were evaporated t o  

g ive  150 g  and 370 g  of r e s i d u e s ,  r e s p e c t i v e l y .  The benzene e x t r a c t  (150 g )  was chra- 

matographed on s i l i c a  g e l  (1200 g )  us ing  - n-hexane, n-hexane-benzene (1 : I ) ,  benzene, 

benzene-ethyl a c e t a t e  ( 9 9  : 1 ,  97 : 3, 9 : 1, and 4  : l ) ,  and then acetone as an e l u e n t  

(frs. 1-200). each f r a c t i o n  (500 ml) monitored by t l c .  The f r a c t i o n  e l u t e d  with hen- 

zene-ethyl a c e t a t e  ( 9 7  : 3 ,  6.0 g )  was rechromatographed on s i l i c a  g e l  (200 g )  with 

hexane c o n t a i n i n g  i n c r e a s i n g  amount of acetone as an  e l u e n t  ( f r s .  1 ' - 3 0 ' ,  e l u t e d  volume 

300 m l  each) .  The f r a c t i o n  e l u t e d  with n-hexane-acetone ( 3  : 1. f r s .  22'-29'.  0 . 7  g )  

was f r a c t i o n a t e d  by p r e p a r a t i v e  t l c  [ s i l i c a  g e l ,  chloroform-acetone (10 : I ) ,  5-hexme- 

e t h y l  a c e t a t e  (1 : 111 t o  g ive  a r t o n i n  J (1 ,  9  mg). The f r a c t i o n  e l u t e d  with n-hexane- - 
acetone ( 3  : 1 ,  f r s .  19 ' -21 ' ,  0 . 2  g )  was f r a c t i o n a t e d  by p r e p a r a t i v e  t l c  [n-hexane-ethyl - 
a c e t a t e  ( 2  : I), chloroform-acetone (20  : l ) ]  t o  g ive  a r t o n i n  L  ( 3 ,  1 2  mg). The f r a c -  

t i o n  e l u t e d  with benzene-ethyl a c e t a t e  ( 9  : 1 ,  f r s .  163-192, 5 . 1  g )  was rechromatogra- 

phed on s i l i c a  g e l  (200 g )  with n_-hexane conta in ing  i n c r e a s i n g  amount of acetone as an 

e l u e n t  ( f r s .  1"-30"). The f r a c t i o n  e l u t e d  with - n-hexane-acetone ( 7  : 3,  f r s .  20"-21", 

0 . 1  g )  was f r a c t i o n a t e d  by p r e p a r a t i v e  t l c  [chloroform-acetone ( 5  : 11, n-hexane-acetone - 

( 3  : 2 ) ,  benzene-ethyl a c e t a t e  (1 : I ) ]  t o  g i v e  a r t o n i n  K ( 2 ,  1 mg). 

Artonin J (1) 

Compound (1) was r e c r y s t a l l i z e d  from methanol t o  g i v e  yel low pr i sms ,  rnp 281-282 'C. 

FeC13 t e s t ;  p o s i t i v e  ( g r e e n i s h  brown). Mg-HC1 t e s t ;  p o s i t i v e  ( r e d ) .  [dl: 0' ( c  - = 0.18,  

MeOH). El-Ms: _m/f ( r e l .  i n t . )  436 (M+, l o o % ) ,  393 ( 6 6 ) ,  380 ( 8 3 ) .  337 ( 4 4 ) ,  309 (161,  
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393.0987 (C H 0 r e q u i r e s  393.0974), !/? 380.0889 (C21H1607 r e q u i r e s  380.0896). l r  
K B r  -1, 

22 1 7  7 
Vmaxcm . 3570, 3400 ( b r ) ,  1650 1610, 1550, 1500,  1490, 1460 ( s h l ,  1450, 1430. Uv 1 
pzH m ( l o g & ] :  380 (4.011,  320 ( i n f l  3.681, 264 (4.031,  232 (4.051,  210 ( 4 . 3 5 ) .  Uv 

~ : k : ~ ~ ~ ~ ~ ~ 3  : 408 (4.021,  350 ( i n f l  3.941, 310 ( s h  3.621, 278 (4.021,  232 ( s h  4.071, 

210 (4 .37) .  

Artonin K (21 

Compound (21 w a s  r e c r y s t a l l i z e d  from acetone t o  g i v e  ye l low pr i sms ,  mp 312-314 'c. FeCl 
20 3 

t e s t ;  p o s i t i v e  ( g r e e n i s h  brown). Mg-HC1 t e s t ;  P o s i t i v e  ( r e d ) .  [#ID 0' ( 2  = 0 .10 ,  

M ~ O H ) .  EI-Ms: ( r e l .  i n t . )  382 ( M + ,  751, 367 (141, 339 ( l o o ) ,  311 (151,  167 14) .  

HR-Ms: !/? 382.1039 ( M + ,  C H 0 r e q u i r e s  382.10531, ! / z  367.0814 (C20H1507 r e q u i r e s  
21 1 8  7 K B r  -1 

367.08181, ! /? 339.0490 (C18~1107 pequires  339.05051, Ir V m a x  cm : 3450 ( b r l ,  3100 

( b r ) ,  1660 ( s h ) ,  1650,  1610, 1580, 1550, 1510, 1490,  1450, 1430. Uv m ( l o g e  1:  
EtOH+AlCl3 : 416 

382 ( 4 . 0 2 ) ,  320 ( sh  3.551, 263 ( 4 . 1 6 ) ,  232 (4 .05) .  207 ( 4 . 3 6 ) .  Uv A m a x  
(4.081, 343 ( s h  3 . 8 5 ) ,  305 ( s h  3.781, 277 ( 4 . 1 4 ) .  232 ( s h  4.061, 203 (4.40) .  Uv 1 
EtoH+AcONa: max 426 ( i n f l  3 .73) ,  384 (4.021, 320 ( s h  3.501,  263 (4.191, 232 ( s h  4.061, 205 

(4.461. 

Artonin L (31 

Compound (31 was r e c r y s t a l l i z e d  from methanol t o  g i v e  ye l low prisms.  mp 249-250 'c. 
20 

FeCl t e s t ;  p o s i t i v e  ( g r e e n i s h  brown). Mg-HC1 t e s t ;  p o s i t i v e  ( r e d ) .  [dlD 0. (5 = 
3 

0.24,  MeOH). EI-Ms: - mi? ( r e l .  i n t . )  396 (M+,  791, 381 (241 ,  353 (1001, 325 (181, 311 

(61 ,  167 (201 .  HR-MS: !/? 396.1259 (M+, c ~ ~ H ~ ~ o ~  r e q u i r e s  396.1209). m/? 381.0966 
KBr -1 

(C21H1707 r e q u i r e s  381.0974) ,  ! /? 353.0670 ( C  H 0 r e q u i r e s  353.0661). Ir v cm 
1 9  1 3  7 

: 3450 ( b r ) ,  3100 ( b r ) ,  1660 ( s h ) ,  1650, 1600, 1580,  1550, 1540, 1510 ( a h ) ,  1500 ( s h l ,  

1490, 1470, 1450,  1430. UvX:;:,OHm ( l o g € ) :  381  (4.091, 320 (sh 3.551, 263 (4.161, 

Et0H+A1C13: 417 ( 4 . 1 5 ) .  341 ( 3 . 7 6 ) ,  305 ( s h  3.461. 278 232 ( s h  3.771, 210 (4.30) .  Uv A m a x  
( 4 . 1 6 ) ,  240 ( s h  3 .58) .  212 ( 4 . 2 7 ) .  Uv 450 ( i n f l  3.551, 383 ( 4 . 0 9 ) .  320 

Artonin L Monomethyl E t h e r  ( 3 a l  

A mixture of 3 ( 2  mg, 5 x m o l l ,  Me2S04 (0 .05  m l ,  0 . 5  mmoll, and K2C03 (1 g ,  7 x 

mmol) i n  a c e t o n e  ( 5  m l )  was kep t  a t  roam tempera tu re  f o r  2 h and t r e a t e d  as usua l .  

The product  was p u r i f i e d  by p r e p a r a t i v e  t l c  [!-hexane-acetone ( 3  : 111 t o  g i v e  a r t o n i n  

L monomethyl e t h e r  (3a, 1 mg, 5% y i e l d ) .  Compound ( 3 a l  was r e c r y s t a l l i z e d  from benzene 

t o  g i v e  yel low n e e d l e s ,  mp 249-250 'c. FeC1- t e s t ;  p o s i t i v e  (g reen i sh  brown). El-Ms: - 
1 

mi? ( r e l .  i n t . 1  410 ( M + ,  l o o ) ,  395 ( 3 9 ) ,  367 (551. H N m r  (acetone-f ig) ;  6 1 .35 ,  1.68 

(each  3H, s l ,  2.37 ( lH,  t ,  J = 1 5  Hz), 3.24 ( lH,  dd, J = 7 and 1 5  Hz), 3.44 ( lH,  dd, J 

= 7 and 1 5  Hz), 3 .92 (3H, s l ,  3.96 (6H, s ) ,  6 . 3 2 ,  6.54 (each 1H, d ,  J = 2 Hz), 6.61 ( l H ,  

s l .  



582 HETEROCYCLES. Vol. 36, NO. 3,1993 

Formation o f  Compound 5 from Cycloartobi loxanthone (4) 

Cycloartobi loxanthone (4 .  30 mg, 7  x lo-' mnal) was d i s s o l v e d  i n  25% aqueous NaOH solu-  

t i o n  ( 1 5  m l ,  0.09 mol) and r e f l u x e d  f o r  1 h.  The r e a c t i o n  mixture was a c i d i f i e d  by 6N- 

H C 1  s o l u t i o n  and e x t r a c t e d  wi th  e t h e r .  The e t h e r  e x t r a c t  was t r e a t e d  a s  u s u a l  and pur i -  

f i e d  by prepara t ive  t l c  [n-hexane-acetone ( 4  : 311 to  g ive  5 (15  mg, 5% y i e l d ) .  Cow 

pound (5) was r e c r y s t a l l i z e d  fmm ace tone  t o  g i v e  yellow need les ,  mp 303-304.C. FeCl 
3  

t e s t ;  p o s i t i v e  ( g r e e n ) .  Mg-HC1 t e s t ;  p o s i t i v e  ( r e d ) .  El-Ms: m/z ( p e l .  i n t . )  368 (M', 

6 7 ) ,  353 ( 1 3 ) ,  310 (51,  297 (181,  255 ( 6 ) ,  184 ( 5 ) ,  153 ( 7 ) .  HR-Ms: m/z 368.0891 ( M + .  
KBr -1 

C H 0  r e q u i r e s  368.0897). Ir V m a x  cm : 3450 ( b r ) ,  3200 ( b r ) ,  1690, 1660 ( s h ) ,  
20 1 6  7  

1650,  1640, 1630, 1610, 1570, 1560, 1530, 1510, 1470, 1460. 1450. Uv x:::~ nm ( l o g  f 
EtOH+A1C13: 

) :  382 ( 4 . 0 6 ) ,  320 ( i n f l  3 .74) ,  264 ( 4 . 1 6 ) ,  232 ( sh  3.961, 207 ( 4 . 3 7 ) .  Uv A,,, 
415 (4.131,  343 (3.881, 305 ( s h  3.741, 277 ( 4 . 1 6 ) ,  230 (sh 4.041, 204 (4 .40) .  'H Nmr 

(acetone-G6): 6 1.32, 1 .65 (each 3H, s ) ,  2.35 ( l H ,  t ,  J = 1 5  Hz), 3.20 ( l H ,  dd,  J = 7  

and 1 5  Hz),  3.40 ( l H ,  dd, J = 7 and 1 5  Hz), 6.24 (lH, d ,  J = 2  Hz),  6.34 ( lH,  s ) ,  6.51 

( I H ,  d ,  J = 2  Hz) ,  13.30 (IH,  s ) .  

Compound 5 Trimethyl E ther  (5a = 3a) 

A mixture  of 5 ( 7  mg, 0.02 mmol), Me2S04 (0.10 m l ,  1 mmol). and K2C03 ( 2  g ,  1 .4  x 

mmol) i n  acetone (10 m l )  was k e p t  a t  room temperature f o r  7  h  and t r e a t e d  as usua l .  The 

produc t  was p u r i f i e d  by p r e p a r a t i v e  t l c  [n-hexane-acetone - ( 3  : I ) ]  t o  g i v e  5a (3  mg). 

5a was i d e n t i f i e d  wi th  3a der ived  from 3 by comparison of  p h y s i c a l  and s p e c t r a l  d a t a .  
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