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ABSTRACT- C o n s t r u c t i o n  of t h e  d i b e n z o p y r a n  r i n g  o f  9 - ( 3 -  

m e r h a x y p h e n y 1 ) x a n r h e n e  ( 2 )  by  a n  a luminum c h l o r i d e - c a t a l y z e d ,  

g e m i n e l  d i a l k y l a r i o n  r e a c t i o n  b e t w e e n  3 - m e c h o x y b e n z a l  c h l o r i d e  

a n d  p h e n y l  e r h e r  w a s  a c c o m p l i s h e d ,  b u t  i n  p o o r  y i e l d ;  h o w e v e r ,  

a s a t i s f a c t o r y  p r e p a r a t i o n  o f  2 w a s  a t t a i n e d  by  t h e  g r i g n a r d  

r e a c t i o n  o f  3-nethoxyphenylmagnesiim i o d i d e  w i t h  x s n t h o n e ,  a n d  

s u b s e q u e n t  r e d u c t i o n ;  d e n e t h y l a t i o n  of 2 was e f f e c t e d  by 

t r e a t m e n t  w i t h  f r i n e f h y l s i l y l  i o d i d e  i n  ho t  q u i n a 1 i n e .  

I d e n t i f i c a t i o n  of  A274 ,  a r e m a r k a b l y  p o t e n t  a n t i o x i d a n t  t h a t  was o r i g i n a l l y 1  

i s o l a t e d  i n  m i c r o s c o p i c  q u a n t i t i e s  f r o m  c u l t u r e s  of n e u r o b l a s t o r n a  c e l l s  s u b s e q u e n t  

to c y t o d i f f e r e n t i a t i o n  but a f t e r w a r d s  shown2  t o  be a c o n c a m i n a n t  w i d e l y  d i s t r i b u t e d  

i n  c o m r n e r c t e 1  t i s s u e  c u l t u r e  medium p r e p a r a t i o n s ,  was a c c o m p l i s h e d  by t h e  s y n t h e s i s  

o f  t w o  s e r i e s  of i s o m e r i c  compounds  f o r  c o m p a r i s o n  by  g a s  chromatography-mass 

s p e c t r o m e t r y  (GC-MS). I t  w a s  t h u s  shown3  t h a t  9-(4-methoxyphenyl)xantheee "' ( 1 )  

i S  l s o g r a p h i c  W i t h  a n d  g i v e s  a m a s s  s p e c t r u m  s u p e r i m p a s a b l e  u p o n  t h a t  o f  t h e  m e t h y l  

e t h e r  p r e p a r e d  by  d i a r o m e t h y l a r i o n  of A274.  

K e k u l e  d e m o n s t r a t e d 6  t h e  f o r m a t i o n  of r r i p h e n y l r n e t h a n e  i n  t h e  r e a c t i o n  o f  

b e n z a l  c h l o r i d e  w i c h  d i p h e n y l  m e r c u r y .  Our  i n i t i a l  s y n t h e s e s 7  o f  9 - ( 4 - ,  3 - ,  a n d  2- 

m e t h o x y p h e n y 1 ) x a n t h e n e  (1-3 ,  r e s p e c t i v e l y )  s o u g h t  t o  e x t e n d  t h e  r e a c t i o n  o f  t h e  

i s o m e r i c  m e ~ h o x y b e n z a l  c h l o r i d e s  t o  c y c l i z a t i o n  by 2 . 2 - d i s u b s r i t u r i o n  of p h e n y l  

e t h e r  u n d e r  F r i e d e l - C r a f t s  c o n d i t i o n s .  Treatment of  2-, &-, and  % - a n i s a l d e h y d e  

w i t h  t h i o n y l  c h l o r i d e  a f f o r d e d  t h e  r e s p e c t i v e ,  i s o m e r t c  m e r h o n y b e n z a l  c h l o r i d e s  

( 4 - 6 ) .   he p r o p e r t i e s  o f  48 and  6 9  "ere c o n s i s t e n t  w i t h  r e p o r t e d  d e s c r i p t i o n s ,  a n d  

X Y 



f o r m a t i o n  of 1, 2 a n d  3 was c l e a r l y  d e m o n s t r a t e d 3  by c o m p a r a t i v e  GC-MS. a l t h o u g h  

t h e  r e s p e c t i v e  p r o d u c t s  were e x a m i n e d  as c o m p o n e n t s  of  t h e  c r u d e  r e a c t i o n  m i x t u r e s  

a n d  found t o  h a v e  b e e n  f o r m e d  i n  amounts t o o  m i n o r  ( c 2  5 % )  to w a r r a n t  i e o l a t i o o .  

n e e a ~ e e  e l e c t r o p h i l i c  s u b s t i t u t i o n  r e a c t i o n s  r e a d i l y  a f f o r d  2- a n d  4 -  

s u b s t i t u t e d  p h e n y l x a n t h e n e e ,  and  because 2 a n d  5 a r e  u n r e p o r t e d  c o m p o u n d s ,  t h e  

c o n v e r s i o n  of 5 i n t o  2 w a s  s e l e c t e d  a s  t h e  e x a m p l e  of t h e  c y e l i z a t i o n  r e a c t i o n  f a r  

w h i c h  c o n d i t i o n s  were to be  o p t i m i z e d .  T h i o n y l  c h l o r i d e  c o n v e r t e d  : -an i sa ldehyde  

i n t o  a w a t e r - v h i t e  l i q u i d ,  d i e t i l l a b l e  st a t m o s p h e r i c  p r e s s u r e ,  t h a t  was s h o v n  by 

GC-MS t o  be more t h a n  98% p u r e ;  nmr, IR, a n d  m a s s - s p e c t r a l  d a t a  i n d i c a t e d  t h e  

s t r u c t u r e  5 ,  f r e e  o f  o b s e r v a b l e  c o n t a m i n a n t s .  I n  n i t r o g e n - s w e p t ,  f l a m e - d r i e d  

g l a s s w a r e ,  5 w a s  r e a c t e d  o v e r n i g h t  w i t h  p h e n y l  e t h e r  i n  r e f l u x i n g  n i t r o b e n z e n e  i n  

t h e  p r e s e n c e  o f  a luminum c h l o r i d e .  GC-MS o f  t h e  d a r k ,  v i s c o u s ,  c r u d e  m i x t u r e  

r e v e a l e d  t h e  f o r m a t i o n  of 2 ,  b u t  i n  y i e l d s  b e l o w  1 0 % .  

Tha t  t h e  major course of t h e  r e a c t i o n  d i d  n o t  f o l l o w  t h e  scheme i l l u s t r a t e d  

b e l o w  may i n d i c a t e  t h a t  t h e  orrho and  m o n o a d d u c t s  a r e  nor i n r e r c a n v e r r i n g ,  

t h a t  t h e  e y c l i z a t i o n  r e a c t i o n  p r o v i d e s  a d r i v i n g  f a r c e  i n s u f f i c i e n r  to i n d u c e  r h e  

i n i t i a l  para a d d u c t  t o  r e a r r a n g e ,  o r  t h a t  t h e  a e t h o x y b e n z a l  c h l o r i d e  r e a c t s  

c o m p e t i t i v e l y  a s  a n  a r o m a t i c  s u b s t r a t e .  A s  t h e  y i e l d  d i d  nor i m p r o v e  

e i g n i f i c s n t l y ,  we t u r n e d  to a more e a n v e n t i ~ n a l ~ . ~ ~  s y n t h e t i c  a p p r o a c h  t o  2. 
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R e a c t i o n  of 3 - i o d o a n i s o l e  w i t h  magnes ium i n  dry t e r r a h y d r o f u r a l l  a n d  t h e n c e  

w i t h  a s o l u t i o n  of x a n t h o n e  i n  b e n z e n e - t e t r a h y d r o f u r a n  a f f o r d e d  a m i x t u r e  

c o n t a i n i n g  v a r y i n g  a m o u n t s  o f  2 a n d  a compound presumed LO be  t h e  i n i t i a l  a d d u c r  

7 C r y s t a l l i z a t i o n  o f  t h e  l a t t e r  p r o d u c t  f r o m  e t h a n o l  a f f o r d e d  a c r y s t a l l i n e  

s o l i d ,  s p e c t r o s c o p i c  c h a r a c t e r i z a t i o n  o f  which  i n d i c a t e d  t h e  s t r u c t u r e  9 - e t h o x y - 9 -  

(3-methaxyphenyl)-xantheee ( 8 ) .  T r i a r y l  c a r b i n o l s  v e r e  e a r l y  r e c o g n i z e d  to be 

l a b i l e  b a t h  to h y d r o g e n o l y s i s  4 . 1 1 - 1 4  a n d  r o  m i l d ,  a c i d - c a t a l y z e d  c o n v e r s i o n L 5  i n r o  

e t h e r s ,  and t h e  presence of u n r e s c r e d  magnes ium a f t e r  t h e  r e a c t i o n  and  of r r a c e e  o f  

a c i d  i n  t h e  c r u d e  s o l i d  s h a v l d  be  s u f f i c i e n t  to c a u s e  t h e  s u b s e q u e n t  c o n v e r s i o n s  o f  

7 i n f o  2 a n d  8 .  r e s p e c t i v e l y .  Many o f  t h e  r e a g e n t s  u s e d  t o  r e d u c e  

t r i p h e n y l m e t h a n a l ~  a r e  s t r o n g l y  a c i d i c ,  and  c o n c e r n  a b o u t  t h e  p o s s i b l e  l a b i l i t y  of 

t h e  m e t h y l  e t h e r  g r o u p  c a u s e d  u s  t o  s e l e c t  f o r m i c  a c i d 4 . 1 4  p a r t i a l l y  b u f f e r e d  w i t h  

s o d i v m  c a r b o n a t e L 6  f o r  t h e  h y d r a ~ e n o l y s i s  step. The  r e a g e n t  s m o o t h l y  c o n v e r t e d  8 

i n r o  2 ,  and i n  s u b s e q u e n t  preparations t h e  c r u d e  p r o d u c t  f rom t h e  G r i g n a r d  r e a c t i o n  

" 8 8  r e d u c e d  t o  2 w i t h o u t  p u r i f i c e t l o n ;  two  r e e r y a t a l l i z a C i o n s  g a v e  a homogeneous .  

c r y s t a l l i n e  s o l i d ,  whose  n m r .  IR, a n d  m a s s  s p e c t r a  vere i n  a c c o r d  w i t h  t h e  

structure a s s i g n e d .  



A t t e m p t e d  d e l e t h y l a r i u o  2 b y  e x t e n d e d  treatment w i t h  r e f l u x i n g  57% 

h y d r i o d i c  a c i d  r e s u l t e d  o n l y  i n  g r a d u a l  d e c o m p o s i t i a n  o f  t h e  s t a r t i n g  m a t e r i a l ,  a n d  

a s o l u t i o n  o f  2 a n d  r r i m e r h y l s i l y l  i o d i d e  (TMSI )  i n  d e u t e r i o c h l o r o f o r a  w a s  

u n c h a n g e d  a f t e r  2  days a t  room t e m p e r a t u r e .  T r e a t m e n r  o f  2 w i t h  TMSI i n  f r e s h l y  

p u r i f i e d  q u i n o l i n e  f o r  I h  at r e f l u x  p r o d u c e d i 7  a 3 5 %  y i e l d  of a c o l o r l e s s ,  

c r y s t a l l i n e  s o l i d ,  w h o s e  nmr a n d  I R  s p e c t r a  w e r e  consistent v i t h  t h e  e x p e c t e d  

s t r u c t u r e .  9-(3-hydroxypheny1)xanthhhh ( 9 ) .  a n d  w h o s e  m a s s  s p e c t r u m  w a s  

q u a l i t a t i v e l y  i d e n t i c a l  w i r h  t h o s e  o f  ~ 2 7 4 '  a n d  9-(4-hydronyphenyl)xan~henee5 

EXPERIMENTAL 

P r o t o n  nnr s p e c t r a  w e r e  r e t a r d e d  u s i n g  a V a r i a n  EM-390 or JEOL FX-90Q ( 9 0  MHz) 

o r  3EOL FX-270 ( 2 7 0  MHz) spectrometer; 1 3 c - a m r  spectra w e r e  r e c a r d e d  u s i n g  a JEOL 

FX-904 o r  FX-270 s p e c t r o m e t e r .  S i n e 4  was u a e d  a s  a n  i n t e r n a l  s t a n d a r d .  IR s p e c t r a  

were r o e a e u r e d  w i t h  a P e r k i n - E l m e r  2 5 7  s p e c t r o m e t e r ,  UV s p e c t r a  were m e a s u r e d  w i r h  

a P e r k i n - E l m e r  2 9 7  s p e c t r o m e t e r ,  a n d  GC-MS w a s  p e r f o r m e d  o n  a F i n n i g a n  4 0 2 3  

q u a d r u p o l e  GC-MS-DS p a c k a g e  f i t t e d  w i t h  2 -a  x 2-mm ( i . d . )  g l a s s  c o l u m n  p a c k e d  w i t h  

3% OV-l o n  1 0 0 - 1 2 0  m e s h  Gas-Chrom 4.  I n j e c t o r ,  s e p a r a t o r ,  a n d  s o u r c e  t e m p e r a t u r e s  

w e r e  2 5 0 D C ,  t h e  c o l u m n  t e m p e r a t u r e  w a s  p r o g r a m m e d  from 6 0 - 2 4 0 D C  a t  a r a t e  o f  

i n c r e a s e  o f  20'C p e r  m i n u t e ,  a n d  t h e  f l o w  r a r e  o f  t h e  c a r r i e r  g a s  ( ~ e )  w a s  2 3  cm3 

p e r  m i n u t e .  

3 - M e r h o x y b e n z a l  c h l o r i d e  ( 5 )  

A  m i x t u r e  o f  . = - a n i s a l d e h y d e  ( 4 . 2  m l ;  31  mmol )  a n d  t h i o n y l  c h l o r i d e  ( 5  m l ;  4 2  

olmol; f r e s h l y  d i s t i l l e d ,  f i r a t  f r o m  q u i n a l i n e  a n d  a g a i n  f r o m  l i n s e e d  o i l )  was 

r e f l u x e d  f o r  24 h .  F r a c t i o n a l  d i s t i l l a z i a n  a t  a t m o s p h e r i c  p r e s s u r e  a f f o r d e d  8 . 3  g  

( 8 8 %  y i e l d )  of 5 b o i l i n g  from 2 3 8  t o  2 4 0 • ‹ C ;  pmr ( 2 7 0  MHz; CD3COCD3-CC14): 6 3 . 7 7  

( 3 H ,  B , - 0 C H 3 ) ,  6 . 8 8  ( i H , - C H C 1 2 ) ,  7 . 1 3  ( 3 H ,  m ,  A r y l ) ,  7 . 2 6  ( L H ,  m, A r y l ) ;  c m r  ( 6 7  

MHz): 6 c  5 5 . 1 5  ( - 0 C H 3 ) ,  7 1 . 7 2  ( -CHC12) ,  1 1 1 . 7 2  ( C - 4 ) .  1 1 5 . 5 0  ( C - 2 1 ,  1 1 8 . 1 6  ( C - 6 ) ,  
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1 2 9 . 7 3  ( c - 5 1 ,  1 4 1 . 6 3  ( C - I ) ,  1 5 9 . 7 8  ( c - 3 ) ;  I R  ( f i l m ) :  3 1 0 0 ,  2 9 1 0  ( C H ) ,  2 8 2 0  (OCH3),  

1 5 8 0  a n d  1 4 7 5  ( a r y l  C - C ) ,  1 2 5 0  a n d  1 0 2 0  (C-01 ,  9 0 0 ,  760 ( o l - d i a u b s t . ) ,  7 3 0  cm-I (C- 

~ 1 ) ;  uv ( E ~ o H ) :  hmaX 225nm ( E 8 8 0 0 ) .  282  ( e 3 7 0 0 ) ,  m a s s  s p e c t r u m :  1 9 3 . 9 6  ( 4 . 3 % ;  

e a l e .  1 9 3 . 9 9 ) .  191 .96  ( 1 8 . 5 ;  e a l c .  1 9 1 . 9 9 1 ,  1 8 9 . 9 6  ( 2 8 . 5 ,  M? c a l c .  1 8 9 . 9 9 1 ,  1 5 7 . 0 2  

( 3 8 . 7 ,  c a l c .  1 5 7 . 0 2 1 ,  1 5 5 . 0 8  (LOO. M?-~1;  c a l c .  155 .031 .  

9-(3-nerhoxypheny1)xantheee ( 2 )  f r o m  3 - m e t h o x y b e n z a l  c h l o r i d e  ( 5 ) .  

A n h y d r o u s  a l u m i n u m  c h l o r i d e  ( 5 . 8 g .  4 4  m n o l )  was added s l o w l y  u n d e r  n i t r o g e n  to 

a m e c h a n i c a l l y  s t i r r e d  s o l u t i o n  o f  5 ( 2 . 0  g ,  1 0 . 8 6  mmoll and f r e s h l y  d i s t i l l e d  

p h e n y l  e t h e r  ( 1 . 8  g ,  1 1 . 2 5  mmol) i n  d r i e d  n i t r o b e n z e n e  ( 2 5  o l )  a t  room 

t e m p e r a t u r e .  A f t e r  3 0  m i " ,  t h e  r e a c t i o n  m i x t u r e  was h e a t e d  t o  r e f l u x  f o r  1 4  h ,  

c o o l e d  to room t e m p e r a t u r e ,  and s h a k e n  w i t h  a m i x t u r e  of I 0  m l  of  c o n c .  X C l ,  25 g 

of  i c e ,  a n d  5 0  m l  of e t h e r .  The  w a t e r  l a y e r  was washed t h r i c e  w i t h  50-ml p o r t i o n s  

o f  e t h e r ,  and t h e  c o m b i n e d  e t h e r e a l  e x t r a c t s  were washed w i t h  7 5 - 0 1  p o r t i o n s  of  

aqneoua  N ~ H C O ~  a n d  o f  w a t e r ,  d r i e d ,  a n d  c o n c e n t r a t e d  i n  vacuo t o  s b r a w n  

s y r u p  t h a t  w a s  shown by GC-HS t o  c o n t a i n  c a .  8 %  of  t h e  x a n r h e n e  2 .  p l u s  s i m i l a r  - 

amounts  of  n e a r l y  a d o e e n  o t h e r  p r o d u c t s ,  none of which  e x h i b i t e d  m a s s - s p e c t r a l  

f r a g m e n t s  i n  c o m m o n  v i f h  2 .  

9-(3-Mechoxyphenyl)x~nLhhhh(2) f r o m  x a n c h o n e  

A s o l u t i o n  of 5 . 0  g  ( 2 1  m m o 1 )  o f  m - i o d a a n i s o l e  i n  20  m l  of d r y  t e t r a h y d r o f u r a n  

w a s  a d d e d  d r o p v i s e  w i t h  e f f i c i e n t  s t i r r i n g  u n d e r  n i t r o g e n  i n t o  25 m l  o f  d r y  

t e t r a h y d r o f u r a n  c o v e r i n g  0.6 g  ( 2 5  mmol) of  magnesium t u r n i n g s .  A d d i t i o n  of a n  

i o d i n e  c r y s t a l  a f t e r  10  min p r o d u c e d  s p o n t a n e o u s  e x o t h e r m i c i t y ,  a n d  a r e a c t i o n  

t e m p e r a t u r e  of  50-6O0C w a s  m a i n t a i n e d  f o r  a t o t a l  o f  6 0  min  by i n t e r m i t t e n t  

i m m e r s i o n  i n  a b a t h  o f  h o t  w a t e r .  The  m i x t u r e  w a s  t h e n  a l l o w e d  to c o o l  to room 

t e m p e r a t u r e .  a n d  a s o l u t i o n  of  x a n t h o n e  ( 1 . 1 6  g ,  21.0 mmol) i n  20 n l  o f  d r y  b e n z e n e  

a n d  1 0  m i  of  d r y  t e t r a h y d r o f u r a n  w a s  a d d e d  d u r i n g  30 m i " ,  " h e r e u p o n  c h e  m i x t u r e  w a s  

r e f l v x e d  f o r  4 8  h ,  c o o l e d  to room t e m p e r a t u r e ,  a n d  poured  i n t o  6 0  m l  e a c h  o f  e t h e r  

a n d  water. The  m i x t u r e  was f i l t e r e d ,  a c i d i f i e d  v i f h  d i l u t e  H C 1 ,  a n d  s e p a r a t e d .  

The  w a t e r  l a y e r  w a s  e x t r a c t e d  t h r i c e  v i r h  30-ml p o r t i o n s  of e t h e r ,  a n d  t h e  c o m b i n e d  

e t h e r  l a y e r s  were d r i e d ,  c o n c e n t r a t e d  i n  v a e u o ,  and p a s s e d  t h r o u g h  a 1-g bed  o f  -- 

s i l i c a  g e l  i n  e t h e r .  C o n c e n t r a t i o n  o f  t h e  o r a n g e  e l u a t e  g a v e  a g r e e n i s h  s o l i d ,  

w h i c h  was r e c r y s t a l l i z e d  from 95% e t h a n o l  t o  g i v e  3 .6  g ( 5 6 %  y i e l d )  o f  y e l l o w  s o l i d  

8 ,  mp 84-85'C. por ( 9 0  M H z ,  CDC13): 6 1 . 1 2  (33, r ,  2 7Hz. (OCH2)CH31, 2 . 9 8  (ZH, g ,  



0CH2(~~3)), 3.74 (IH, s ,  CHI), 6.98-7.24 (12H. m ,  Aryl); cmr (22.5 MHz): 6 c  15.39 

(CCH3), 55.15 (OCH3), 58.83 (OCH2). 96.16 (C-91, 111.22 (C-4'), 112.63 (c-2'), 

116.05 ( ~ 2 ,  C-4). 119.40 (C-6'). 123.10 (x2, C-21, 123.84 (x2, C-88). 128.83 (x2, 

C-1 or -3). 129.37 (x2, C-3 or - I ) ,  129.69 (C-5'), 149.68 (C-1'). 151.26 (x2, C- 

4a), 159.16 (C-3'); IR(KBr): 3030, 2960 (CH), 2840 (OCH3), 1595, 1580, 1485 (Aryl 

C-c), 1250, 1230, and 1060 (C-O), 780 (=-disubst.), 750 cm-' (2-disubst.); UV 

(EtOH): A m a x  218 nm ( e 16,600), 280 ( e 7,600); mass spectrum: 332 (4%. ~t), 289 

(4). 288 (29). 287 (100, M?-OE~), 271 (9). 255 (6), 242 (4). 225 (9). 197 (14, Ht- 

C6H40Me), 181 (7), 92 (41, 77 (4). 

A solution of 8 (1.2 g .  3.6 mmal) and anhydrous sodivm carbonate (1.25 g) in 

90% formic acid (14.4 ml) was refluxed far 2 h and placed in an ice-water bath. 

The g r e e n  gum that settled out was recrysralized two times from 95% ethanol t o  give 

0.68 g (66% yield) of 2 0 9 9 %  pure by GC-MS), mp 65-66-C, pmr (270 M H z ,  

CDC13): 63.79, 3.80 (IH, 2xs, OCH]), 5.3 (LH, br S, X-9). 6.80-7.60 (12H, m, 

Aryl); emr (22.5 MHz): 6, 44.48 (C-9). 55.12 (OCH3), 111.73 (C-4'). 114.52 (C-2'1, 

116.56 (x2, C-41, 120.8 (C-6'). 123.17 (x2, C-21, 124.28 (x2, C-8a), 127.89 (x2, 

C-1 or - 3 1 ,  129.64 (XI, C-5' and C-3 or -11, 147.95 (C-1'1, 151.1 (x2, C-&a), 159.9 

(C-3'). IR(KBr): 3080-2930 (CH), 2840 (OCH3), 1600, 1585. and 1690 (Aryl C=C), 

1250 and 1040 (C-0). 770 (z-dieubst.), 740 cmW1 (2-disubat.); UV(Ef0H): Anax 225 nm 

( 16,700), 225 ( r LO,OOO), 284 ( r 5,200); m a s s  spectrum: 288.12 (20.2%, ~ t ;  

calc 288.12). 257 (4). 181.10 (LOO, M ? - C ~ H ~ O M ~ ;  calc. 181.07). 152 (15.4). 151 (6). 

77 (5.81, 51 (2.8). 

Demethylarion of 9-(3-methoxypheny1)xantheee ( 2 )  

A mixture containing 2 (500 mg, 1.73 mnol), trimethylsilyl iodide (0.369 ml, 

2.6 ionol), and freshly purified quinoline (5 ml) was heated to L80eC for 1 h, 

cooled, poured into LO ml of 5% HC1, and extracted vith 20 ml of ether. The ether 

layer was washed with 10% NaOH, which w a s  back extracted thrice vith 20-ml portions 

of ether. The combined ether layers were dried and Concentrated in vacuo to 

deposit an off-white solid. Recrystallization from ethanol g a v e  150 mg (35% yield) 

of  amorphous, pale-yellow, 9-(I-hydroxypheny1)xanthene ( 9 ) .  homogeneous by GC-MS. 

op 170-178DC, p m r  (90 MHz, CDC13): 6 1.40 (LH, br, OH), 5.21 (IN, s ,  H-9). 6.61- 

7.24 (LZH, m ,  Aryl); c m r  (22.5) MHz: S c  44.31 (C-9) 113.82 (C-4'1, 115.39 (C-2'). 

116.64 (a2, C-4). 120.86 (C-6'). 123.25 (x2, C-2), 124.22 (x2, C-8a), 127.96 (x2, 

C-1 or - 3  129.75 (XI, 5 and C-3 or 1 148.33 C - 1  151.15 (x2, C-4a), 
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1 5 5 . 9 7  ( C - 3 ' ) ;  IR  ( K B r ) :  3 4 5 0  ( O H ) ,  3 0 5 0 - 2 9 0 0  ( C H I ,  1 5 9 5 ,  1 5 8 0 ,  a n d  1 4 8 5  ( A r y l  

C - C ) ,  1 2 4 0  ( C - 0 ) .  7 7 0  ( m - d i e u b s f . ) ,  7 4 0  cm-I ( o - d i s u b s t . ) :  UV ( E t O H ) :  A,,, 2 2 0  nm 

( 1 4 , 0 0 0 ) ,  2 4 5  ( a 7 , 2 0 0 ) ,  2 8 2  ( c 3 , 8 0 0 ) ;  m a s s  s p e c t r u m :  2 7 4 . 1 0  ( 1 8 % .  ~ t ;  c a l c .  

2 7 4 . 1 0 1 ,  1 8 1 . 0 8  ( 1 0 0 ,  M ~ - C ~ H ~ O H ;  calc. 1 8 1 . 0 7 ) .  I 5 2  ( 1 5 ) .  1 2 7  ( 4 ) .  9 3  ( 4 ) .  7 7  ( 5 ) .  

6 5  ( 1 7 ) .  5 1  ( 6 ) .  
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