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SYNTHETIC COMMUNICATIONS, 26(9), 1729-1738 (1996) 

A CONVENIENT METHOD FOR THE PREPARATION OF 
SUBSTITUTED NAPHTH0[2,3-b]-1,4-DIOXIN BY THE 

DIELS-ALDER REACTION. 

A.S. Capilla and M.D. hjol.* 

Laboratori de Quimica Farmacbutica, Facultat de Farmicia. Universitat de 
Barcelona. Av. Diagonal 643,08028 Barcelona (Spain). 

E-mail: mdpujol@ fmcia.far.ub.es. 

Abstract. The naphtho-fused systems 3 and 4 were synthesized from the hydroxy-acetal 1 
through deacetylation, formation of unstable diene 2 and Diels-Alder cycloaddition with the 
appropriate dienophile in acidic media. 

T h e  g e n e r a t i o n  o f  r e a c t i v e  d i e n e s  ( q u i n o d i m e t h a n e s  
a n d  t h e i r  c y c l i c  a n a l o g u e s  i s o b e n z o f u r a n s )  f r o m  a r o m a t i c  
s y s t e m s  a n d  t h e i r  s u b s e q u e n t  D i e l s - A l d e r  i n t e r m o l e c u l a r  o r  
i n t r a m o l e c u l a r  c y c l o a d d i t i o n s ,  h a s  b e e n  s h o w n  t o  b e  a 
i n t e r e s t i n g  m e t h o d  f o r  t h e  r a p i d  p r e p a r a t i o n  o f  a v a r i e t y  of 
p o l y c y c I i c  s y s t e m s .  1-4 

T h e  D i e l s - A l d e r  r e a c t i v i t y  o f  t h e s e  s u b s t a n c e s  w i t h  
b e n z y n e ,  3 , 4 - p y r i d y n e ,  d i m e t h y l  a c e t y l e n e d i c a r b o x y l a t e  
a n d  o t h e r s  d i e n o p h i l e s  h a s  b e e n  i n v e s t i g a t e d  i n  d e t a i l . 5 - 7  
T h e  i s o b e n z o f u r a n s  w i t h  a s i n g l e  s u b s t i t u e n t  d o  n o t  s e e m  
t o  b e  s t a b l e  e n o u g h  f o r  r o u t i n e  i s o l a t i o n .  8 

H e r e ,  w e  w i s h  t o  r e p o r t  a f a s t  a n d  e f f i c i e n t  m e t h o d  
f o r  t h e  s y n t h e s i s  o f  t h e  n a p h t h o - f u s e d  s y s t e m s  f r o m  o r t h o -  
d i s u b s t i t u t e d  b e n z e n o i d  a n a l o g u e s  in  o n l y  o n e  s t e p .  T h e  
r o u t e  i s  d e p i c t e d  in s c h e m e  1 .  

* To whom correspondence should be addressed. 
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1730 CAPILLA AND PUJOL 

OCH3 

H3CO 0ch3 
OCH3 

H3CO oct 
OCH3 

43 

L 
2 

fC00CH3 H300CCI CCOOCH3 / \‘COOCH3 

H3CO h3c0 0ch3 
OCH3 0ch3 
3 4 

S c h e m e  1 

T h e  h y d r o x y - a c e t a l  1 w a s  c o n v e r t e d  t o  t h e  
n a p h t h o [ 2 , 3 - b ] d i o x i n  s y s t e m  (3 o r  4 )  b y  t r e a t m e n t  w i t h  p -  
t o l u e n e s u l f o n i c  ac id  o r  ace t i c  ac id  a n d ,  t h e  
m o n o s u b s t i t u t e d  i s o b e n z o f u r a n  f o r m e d  in situ m u s t  b e  
i n t e r c e p t e d  b y  a s u i t a b l e  d i e n o p h i l e .  A t t empt s  t o  i s o l a t e  
t h e  o x a b i c y c l o  a d d u c t s  w i t h  t r i p l y  b o n d e d  d i e n o p h i l e s  
(DMAD)  o r  w i t h  o l e f i n i c  d i e n o p h i l e s  ( d i m e t h y l  ma lea t e )  
w e r e  n o t  s u c c e s s f u l  d u e  t o  f a s t  a r o m a t i z a t i o n .  
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SUBSTITUTED NAPHTH0[2,3-b]- 1 ,CDIOXIN 

Tab le  1. T r a n s f o r m a t i o n  o f  1 to 3 i n  a c i d i c  m e d i a .  

Dienophile Solvent Acid 

DMAD Toluene p-TSOH 

DMAD Acetic A. Acetic A. 

DMAD DMAD p-TSOH 

DMAD Ether p-TSOH 

DMAD Acetic A. Acetic A. 

DMAD Acetic A. Acetic A. 

DMAD Benzene p-TSOH 

DMAD Toluene Acetic A. 

DMM Toluene p-TSOH 

- 
Entry 

- 
1 

2 

3 

4 

5 

6 

7 

8 

9 - 

Temp(0C) 

100°C 

8OoC 

r.t. 

Reflux 

80°C 

r.t. 

110°C 

Reflux 

100°C 

Time 

lh  

7h 
l h  3Om. 

7h 

30 m. 
l h  3Om. 

l h  

3h 

5h 

1731 

Yield(%? 

77 

61 

34b 

26 

30 
C 

26 

9 

23 

a )  Y ie lds  r e fe red  t o  pure  i s o l a t e d  p r o d u c t s .  b ,  Under h y d r o g e n  w i t h  

Pd -C .  c ,  The  s t a r t i n g  m a t e r i a l  was r e c o v e r e d .  DMAD=Dimethy l  

a c e t y l e n e d i c a r b o x y l a t e .  DMM=Dimethy l  m a l e a t e .  

T h e  a r o m a t i z a t i o n  o f  t h e s e  h e t e r o c y c l i c  s y s t e m s ,  m a y  
h a v e  h a p p e n e d  b e c a u s e  of t h e  a c i d i c  m e d i a  o f  t h e  r e a c t i o n  
m i x t u r e ,  f a v o r i n g  t h e  c l e a v a g e  o f  t h e  e t h e r  a n d  
t a u t o m e r i z a t i o n  ( 3 )  o r  c l e a v a g e  a n d  d e h y d r a t i o n  ( 4 ) .  

T h e  m e t h o d s  r e p o r t e d  i n  l i t e r a t u r e  f o r  t h e  s y n t h e s i s  
of a n a l o g u e s  c o m p o u n d s  a r e  l e s s  s a t i s f a c t o r y . 9 - 1  1 

W e  n o w  r e p o r t  a l l  c o n d i t i o n s  s t u d i e d  f o r  t h e  
f o r m a t i o n  o f  i s o b e n z o f u r a n ,  c y c l o a d d i t i o n  a n d  
a r o m a t i z a t i o n  i n  t a b l e  1.  T h e  i n i t i a l  a t t e m p t s  a t  r o o m  
t e m p e r a t u r e  w i t h  ( e n t r y  6 )  o r  w i t h o u t  ( e n t r y  3 )  s o l v e n t  
g i v e  t h e  d e s i r e d  c o m p o u d  3 i n  l o w  y i e l d .  T h e  r e d u c i n g  
c o n d i t i o n s  a r e  u n f a v o r e d  f o r  t h i s  r e a c t i o n ,  t h u s  t h e  
c o n v e r s i o n  o f  1 t o  3 w i t h  p - t o l u e n e s u l f o n i c  a c i d  a t  r o o m  
t e m p e r a t u r e  u n d e r  a h y d r o g e n a t i o n  c a t a l y s t  g i v e  t h e  
a r o m a t i c  c o m p o u n d  i n  34  % y i e l d  ( e n t r y  3) a n d  o t h e r s  
h y d r o g e n a t e d  p r o d u c t s .  W h e n  e t h e r  w e r e  u s e d  a s  a s o l v e n t  
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1732 CAPILLA AND PUJOL 

a t  r e f l u x  a f t e r  7 h t h e  p r o d u c t  3 w a s  o b t a i n e d  i n  o n l y  26% 
( e n t r y  4 ) .  G o o d  y i e l d s  c o u l d  b e  o b t a i n e d  ( c o m p a r i n g  e n t r y  
2 w i t h  8 )  w h e n  a l a r g e  e x c e s s  o f  a c e t i c  a c i d  w a s  u s e d  a n d  
l o n g  t i m e  o f  r e a c t i o n  ( c o m p a r i n g  e n t r y  2 w i t h  5 )  w a s  
e m p l o y e d .  T h e  b e s t  c o n d i t i o n s  w e r e  o b t a i n e d  w h e n  p -  
t o l u e n e s u l f o n i c  a c i d  i n  c a t a l y s t  a m o u n t  a n d  t o l u e n e  a s  
s o l v e n t  w e r e  u s e d  a t  100°C f o r  1 h ( e n t r y  1 ) .  

T h e  h y d r o x y - a c e t a l s  a s  1 a r e  t h e  v e r s a t i l e  b u i l d i n g  
b l o c k s  f o r  t h e  s y n t h e s i s  o f  m a n y  c o m p o u n d s  i n  o r g a n i c  
c h e m i s t r y ' * .  I n  t h i s  w o r k ,  1 w a s  s y n t h e s i z e d  c o n v e n i e n t l y  
f r o m  t h e  c o m m e r c i a l  2 , 3 - d i h y d r o -  1 , 4 - b e n z o d i o x i n  ( S c h e m e  
2)  b y  s e l e c t i v e  b r o m i n a t i o n  f o l l o w e d  o f  f o r m y l a t i o n .  I n  t h e  
f o l l o w i n g  b r o m i n a t i o n  a n d  a c e t a l a t i o n  s t e p  w i t h  N . B . S .  i n  
m e t h a n o l  g i v e  t h e  b r o m o - a c e t a l  6 i n  q u a n t i t a t i v e  y i e l d .  I n  
t h i s  c a s e ,  t h e  s u c c i n i m i d e  f o r m e d  in s i tu  l e a d  t o  f o r m a t i o n  
of a c e t a l  f u n c t i o n .  

T r e a t m e n t  o f  6 w i t h  t - b u t y l l i t h i u m  i n  T H F  a t  -78OC 
a n d  c o n d e n s a t i o n  w i t h  t h e  3,4,5-trimethoxybenzaldehyde 
g i v e  t h e  a c e t a l  1 i n  r e a s o n a b l e  y i e l d .  

OCH3 OCH3 

Br 81 % 
5 6 

Reagents and conditions: 
i. NBS, MeOH; n-BuLi. DMF, THF, -78°C; NBS, MeOH 
ii.  r-Buli, 3,4,S-trimethoxybenzaldehyde, THF, -78°C OCH3 

S c h e m e  2 

I t  i s  n o t e w o r t h y  t h a t  t h e  o n e - p o t  c o n v e r s i o n  i n v o i v e s  
s e v e r a l  u n s t a b l e  i n t e r m e d i a t e s  d u e  t o  t h e  a c i d i c  
e n v i r o n m e n t ,  b u t  o f  g r e a t  i n t e r e s t  i n  o r g a n i c  s y n t h e s i s .  
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SUBSTITUTED NAPHTH0[2,3-b]-1 ,CDIOXIN 1733 

E X P E R I M E N T A L  

Mel t ing  p o i n t s  w e r e  o b t a i n e d  o n  a G a l l e n k a m p  a p p a r a t u s  
a n d  a r e  u n c o r r e c t e d .  T h e  NMR H1 a n d  C13 s p e c t r a  w e r e  
r e c o r d e d  o n  Var i an  G e m i n i  2 0 0  o r  3 0 0  s p e c t r o m e t e r  w i t h  
t e t r a m e t h y l s y l a n e  a s  i n t e r n a l  s t a n d a r d  a n d  u s i n g  CDC13 a s  
t h e  s o l v e n t ;  c h e m i c a l  s h i f t s  a r e  i n  6 ( p p m ) . T h e  m a s s  
s p e c t r a  w e r e  r e c o r d e d  o n  a H e w l e t t - P a c k a r d  5 9 8 8 - A  
M i c r o a n a l y s e s  w e r e  d e t e r m i n e d  o n  a C a r l o  E R B A - 1 1 0 6  
a n a l y s e r ;  a n a l y t i c a l  v a l u e s  o b t a i n e d  w e r e  w i t h i n  f0,4 % o f  
t h e  c a l c u l a t e d  v a l u e s .  All  r e a g e n t s  w e r e  o f  c o m m e r c i a l  
q u a l i t y  o r  w e r e  p u r i f i e d  b e f o r e  u s e .  O r g a n i c  s o l v e n t s  w e r e  
p u r i f i e d  by  s t a n d a r d  p r o c e d u r e s .  T H F  a r e  d i s t i l l e d  u n d e r  
an i n e r t  a t m o s p h e r e  f r o m  p u r p l e  s o l u t i o n s  of s o d i u m -  
b e n z o p h e n o n e .  

7 - D i m e t h o x y m e t h y l - 6 - (  3 , 4 , 5 - t r i m e t h o x y p h e n y l -  1 - h y d r o x y  
methyl)-2,3-dihydro-1,4-benzodioxin ( 1 ) .  

C o m p o u n d  6 ( 2 , 0 3 2  g ,  7 , 0 2  mmol )  w a s  d i s s o l v e d  in  d r y  
T H F  (10 ml )  u n d e r  a r g o n  a n d  t h e  s o l u t i o n  t h e n  c o o l e d  t o  
-78°C .  A s o l u t i o n  ( 1 , 7  M) of t - b u t y l l i t h i u m  in  h e x a n e  
( 8 , 2 6  m l ,  1 4 , 0 5  mmol )  w a s  then  a d d e d  a n d  t h e  m i x t u r e  
w a s  s t i r e d  f o r  2 h .  A s o l u t i o n  of 3 , 4 , 5 -  
t r i m e t h o x y b e n z a l d e h y d e  ( 2 , 7 5  g, 14,05 m m o l )  i n  d r y  T H F  
(10 m l )  w a s  a d d e d  w i t h  s t i r r i n g  o v e r  2 0  min .  a n d  t h e  
s t i r r i n g  c o n t i n u e d  un t i l1  t o  r e a c h  a n  r o o m  t e m p e r a t u r e .  
S o l u t i o n  o f  NH4C1 (10 ml )  w a s  a d d e d  a n d  t h e  o r g a n i c  l a y e r  
w a s  s e p a r a t e d .  T h e  w a t e r  l a y e r  w a s  e x t r a c t e d  w i t h  e t h e r  
( 3 x 2 5  m l ) .  T h e  c o m b i n e d  o r g a n i c  s o l u t i o n s  w e r e  d r i e d  
( N a 2 S 0 4 )  a n d  e v a p o r a t e d  t o  g i v e  t h e  c r u d e  p r o d u c t .  T h e  
p r o d u c t  w a s  p u r i f i e d  by  c o l u m n  c h r o m a t o g r a p h y  ( s i l i c a  
g e l ,  H e x a n e / E t O A c ) ,  g i v i n g  2 , 3 1  g of  1 ( 8 1 %  y i e l d ) .  

l H  NMR ( 2 0 0  M H z ,  CDC13) 6 ( p p m ) :  3 , 3 2  ( s ,  C H 3 ) ;  

3 , 3 9  ( s ,  C H 3 ) ;  3 , 8 4  ( s ,  C H 3 ) ;  3 , 8 6  ( s , C H 3 ) ;  4 , 2 4  ( s ,  4 H ,  
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1734 CAPILLA AND PUJOL 

C H 2 - 0 ) ;  5 , 4 4  ( s ,  C H - 0 ) ;  6 , 0 6  ( b a ,  l H ,  O H ) ;  6 ,66  ( s  2 H ,  
A r ) ;  6 , 7 0  ( s ,  l H ,  A r ) ;  7 , l O  ( s ,  I H ,  Ar) .  

13C N M R  ( 5 0 , 4 M H z ,  CDC13) 6 ( p p m ) :  5 3 , l  ( C H 3 ) ;  
5 3 , 7  ( C H 3 ) ;  56,O ( C H 3 ) ;  61,O ( C H 3 ) ;  6 4 , 3  ( C H 2 ,  C H 2 - 0 ) ;  
7 1 , 4  ( C H ,  C H - 0 ) ;  1 0 2 , l  ( C H ,  C H ( O C H 3 ) 2 ) ;  1 0 3 , 6  ( C H ,  
C H  A r o m . ) ;  1 1 6 , 6  ( C H ,  C H  A r o m ) ;  1 1 7 , 9  ( C H ,  C H  A r o m ) ;  
1 2 8 , 9  ( C ) ;  1 3 5 , 7  ( C ) ;  1 3 8 , 9  ( C ) ;  1 4 1 , 5  (C); 1 4 2 , 9  ( C ) ;  
1 5 2 , 5  ( C ) .  

6-Hydroxy-7,8-bis(methoxycarbony1)-9-( 3 , 4 , 5 - t r i m e t h o x y -  
phenyl)-2,3-dihydronaphtho[2,3-b 1- 1 , 4 - d i o x i n .  ( 3 ) .  

M e t h o d  A :  
0 , 1 6  ml ( 0 , 1 3  m m o l )  of DMAD a n d  p - t o l u e n e s u l f o n i c  

ac id  ( 1 5  mg) w e r e  a d d e d  t o  a s o l u t i o n  of  1 7 5  mg ( 0 , 0 4 3  
mmol)  of t h e  ace ta l  1 in  dry  t o l u e n e  ( 5  m l ) .  Af te r  t h e  
s o l u t i o n  s t i r r e d  f o r  l h  a t  100°C,  t h e  t o l u e n e  w a s  r e m o v e d  
in v a c u o .  T h e  c r u d e  w a s  p u r i f i e d  by c h r o m a t o g r a p h y  o n  
s i l i c a  g e l  (HexaneIEtOAc 713) g i v i n g  1 6 2  mg of  3 as  a 
w h i t e  s o l i d  ( 7 7 %  y i e l d ) .  m . p .  227-228OC. 

T h e  c o m p o u n d  3 h a s  a l s o  been  p r e p a r e d  f r o m  4 g. of  1 
u n d e r  t h e  s a m e  c o n d i t i o n s  d e s c r i b e d  a b o v e  w i t h  
a p p r o x i m a t e  y i e l d .  T h e  d i f f i c u l t y  is  i n  t h e  p r e p a r a t i o n  of 
t h e  s t a r t i n g  m a t e r i a l  1 f r o m  5 in f o u r  s t e p s .  

M e t h o d  B :  
0 , 5  rnl ( 4 , 6  m m o l )  of DM.AD w a s  a d d e d  d r o p w i s e  t o  a 

s t i r r e d  s o l u t i o n  of 500 m g  ( 1 , 2 3  mmol)  of t h e  a c e t a l  1 i n  
a c e t i c  ac id  ( 4  ml) .  Af te r  s t i r r i n g  t h e  r e a c t i o n  m i x t u r e  7 h  a t  
80°C t h e  t e m p e r a t u r e  w a s  a l l o w e d  to r i s e  s l o w l y  t o  r o o m  
t e m p e r a t u r e .  T h e  ace t ic  acid w a s  r e m o v e d ,  and  t h e  m i x t u r e  
w a s  e x t r a c t e d  w i t h  CH2C12. T h e  o r g a n i c  l a y e r  w a s  d r i e d  
( N a ~ S 0 4 )  and c o n c e n t r a t e d ,  and t h e  m i x t u r e  w a s  p u r i f i e d  
by Chromatography o n  s i l i c a  ge l  ( H e x a n e / E t O A c  7 / 3 ) ,  
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SUBSTITUTED NAF'HTH0[2,3-b]- 1,4-DIOXIN 1735 

g i v i n g  3 6 9  mg o f  3 as a whi te  s o l i d  m . p .  227-228OC. ( 6 1 %  
y i e l d ) .  

l H  NMR ( 2 0 0  MHz,  CDC13) 6 (pprn) :  3 , 5 8  ( s ,  3 H ,  

C H 3 ) ;  3 , 8 8  ( s ,  6 H ,  C H 3 ) ;  3 , 9 2  ( s ,  6 H ,  C H 3 ) ;  4 , 3 4  ( s ,  4 H ,  
C H 2 - 0 ) ;  6 , 5 1  ( s  2 H ,  H2t and  H 6 ' ) ;  6 , 9 5  ( s ,  l H ,  H 5 ) ;  7 , 9 0  
( s ,  1 H ,  H l o ) ;  1 2 , 3  ( s ,  l H ,  O H ) .  

1 3 C  NMR ( 5 0 , 4  MHz,  CDC13) 6 ( p p m ) :  5 2 , 5  ( C H 3 ) ;  
5 3 , 3  ( C H 3 ) ;  5 6 , 6  (CH3,  2 C H 3 ) ;  6 1 , 5  ( C H 3 ) ;  6 4 , 8  a n d  6 5 , l  
( C H 2 ,  C H 2 - 0 ) ;  1 0 1 , 5  ( C ) ;  1 0 8 , 3  ( C H ,  (2-2' a n d  c 6 ' )  1 1 0 , 8  
( C H ,  C l o ) ;  1 1 3 , 2  ( C H ,  C5); 1 2 0 , 9  ( C ) ;  1 2 8 , 4  a n d  1 2 8 , 6  
( C ) ;  1 3 2 , 4  a n d  1 3 2 , 8  ( C ) ;  1 3 7 , 8  ( C ) ;  1 4 4 , 9 ;  1 4 7 , 7 ;  1 5 3 , 2 ;  
1 6 0 , 7  ( C ) ;  1 6 9 , 8  a n d  1 7 0 , 9  ( C ,  CO).  

m/z:4 8 4  

6-(3,4,5-trimethoxyphenyl)-7,8-bis(methoxycarbony1)-2,3- 
dihydronaphtho[2,3-b]-1,4-dioxin. ( 4 ) .  

T o  a s o l u t i o n  of 1 ( 2 5 0  mg,  0 , 6 2 1  mmol)  in  d r y  
t o l u e n e  ( 4  ml)  a r e  added  d i m e t h y l  malea te  ( 0 , 4 6 6  ml ,  3 , 7 2  
mmol)  and  ace t ic  ac id  ( 0 , 5  ml) .  T h e  m i x t u r e  w a s  s t i r r e d  a t  
100°C f o r  5 h .  K2CO3 s o l u t i o n  was  a d d e d ,  f i l t e r e d  and  t h e  
s o l v e n t  r e m o v e d  in  v a c u o .  T h e  r e s i d u e  w a s  p u r i f i e d  b y  
c o l u m n  c h r o m a t o g r a p h y  (Hexane/EtOAc)  o n  s i l i c a  g e l ,  
g i v i n g  64  mg ( 2 3 %  y i e l d )  of t h e  c o m p o u n d  4 a s  a w h i t e  
s o l i d  m.p .  175-176OC. 

lH NMR (200 MHz, CDC13) 6 (ppm): 3,66 (s, 3H, CH3); 3,82 (s, 3H, 
CH3); 3,86 (s, 3H, CH3); 3,93 (s, CH3, 2CH3); 4,35 (s, 4H, CH2-0); 6,56 (s, 
2H, Hz, He); 7,07 (s ,  lH, Hs); 7,39 (s, lH, Hlo); 8,42 (s, lH, Hg). 

13C NMR (50,4 MHz, CDC13) 6 (ppm): 52,l (CH3); 52,4 (CH3); 56,O 
(2CH3); 6 0 3  (CH3); 64,2 and 64,3 (CH2, CH2-0); 107,3 (CH, c2'.c6'); 112,3 
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1736 CAF'ILLA AND PUJOL 

(CH); 114,4 (CH); 122,6 (C); 128,4 (C); 129,3 (C); 130,O (C); 130,4 (C); 132,2 
(C); 136,9 (C); 137,3 (C); 145,l (C); 146,4 (C); 152,7 (C); 166,3 and 169.5 (C, 
CO) . 

dz: 468 

7 - B r o m o - 6 - (  dimethoxymethyl)-2,3-dihydro- 1 , 4 - b e n z o -  
d i o x i n .  ( 6 )  

T o  a s o l u t i o n  of  t h e  6-formil-2,3-dihydro-1,4- 
b e n z o d i o x i n  (900 m g ,  5 , 4 8  m m o l )  i n  m e t h a n o l  (25  m l )  
c o o l e d  in  an i c e - s a l t  b a t h ,  i s  a d d e d  d r o p w i s e  t h e  N B S  ( 9 8 5  
m g ,  5 , 5 3  m m o l ) .  T h e  m i x t u r e  a r e  s t i r r e d  f o r  3 0  m i n .  a t  
t h i s  t e m p e r a t u r e  a n d  t h e n  w a s  a l l o w e d  t o  r o o m  t e m p e r a t u r e  
a n d  t h e  s t i r r i n g  c o n t i n u e d  f o r  a f u r t h e r  6 h .  
T h e  r e a c t i o n  w a s  q u e n c h e d  by  a d d i t i o n  of a q u e o u s  2N 
N a O H  unt i l1  p H =  8 .  T h e  m e t h a n o l  w a s  r e m o v e d  in v a c u o ,  
w a t e r  w a s  a d d e d ,  a n d  t h e  o r g a n i c  m a t e r i a l  e x t r a c t e d  w i t h  
CH2C12 ( 3 x 2 5  ml ) .  T h e  e x t r a c t s  w e r e  d r i e d  ( N a 2 S 0 4 ) ,  a n d  
a f t e r  r e m o v a l  o f  t h e  s o l v e n t ,  t h e  r e s i d u e  o b t a i n e d  1 , 4 6  g 
( 9 2 %  y i e l d )  w a s  s u f f i c i e n t  p u r e  f o r  u s e  in  t h e  n e x t  s t e p .  

'H  N M R  ( 2 0 0  M H z ,  CDC13) 6 ( p p m ) :  3 , 5 1  ( s ,  6 H ,  
C H 3 - 0 ) ;  4 , 2 3  ( s ,  4 H ,  C H z - O - ) ;  5 , 4 3  ( s ,  C H ( O C H 3 ) z ) ;  
7 , 0 6  ( s ,  l H ,  A r o m ) ;  7 , 1 1  ( s ,  l H ,  A r o m ) .  

l 3 C  N M R  ( 5 0 , 4  M H z ,  CDC13) 6 ( p p m ) :  5 3 , 7  ( C H 3 ,  

1 0 2 , 5  ( C H ,  C H  A r o m ) ;  1 1 2 , 9  ( C ) ;  1 1 6 , 8  ( C H ,  C H  A r o m ) ;  
1 2 0 , 9  ( C H ,  C H  A r o m ) ;  1 2 9 , 7  ( C ) ;  1 4 2 , 7  ( C ) ;  1 4 4 , 2  ( C ) .  

C H 3 - O - ) ;  6 4 , 2  ( C H 2 ,  C H 2 - 0 - ) ;  6 4 , 3  ( C H 2 ,  C H z - O - ) ;  

A c k n o w l e d g e m e n t s .  

We a r e  g r a t e f u l  to t h e  C I R I T  ( G e n e r a l i t a t  d e  C a t a l u n y a )  f o r  
i t s  f i n a n c i a l  s u p p o r t  ( Q F N - 4 3  1 2 ) .  
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SUBSTITUTED NAF'HTHO[2,3-b]- 1 ,CDIOXIN 1737 
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