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SYNTHESIS  OF BEN2 ( a )  ANTHRACENE-5,6-DIONE 

S u b m i t t e d  b~ 
(7 /3 .6 /81)  

O f  severa l  

D o m i n i c  T .  C .  Yang* and  W .  M. T r i e  

D e p a r t m e n t  of C h e m i s t r y  
U n i v e r s i t y  of A r k a n s a s  a t  L i t t l e  R o c k  
L i t t l e  R o c k ,  A r k a n s a s  7 2 2 0 4  

hydroxy l  a ted  p o l y c y c l i  c a romat ic  hydrocarbons ( PAHs) , 1 

on ly  5- and 6-hydroxybenz(a)anthracene (I and 1 1 )  were r e a d i l y  o x i d i z e d  t o  

the  dione 111, a r e q u i r e d  compound f o r  t he  me tabo l i c  s t u d i e s  o f  benz(a)an- 

thracene (BA), i n  85-92% y i e l d s  via a i r  o x i d a t i o n  o r  Fremy's s a l t .  Thus, 

t he  syn thes i s  o f  I 1 1  f rom BA 

over  the  general sequence2y3 

duces i n cons i s ten  t y i e 1 ds . 

- v i a  rou te  (a ,  b y  c )  represents  an improvement 

a, d, e, f which requ i res  four  steps and pro-  

&- 
Benz( a)anthracene \ 4 I 1 1  0 0 

T C  

un 
OA c I and 1 1  

, P y r i d i n e  b )  HC1, HOAc c) A i r  o x i d a t i o n  o r  Fremy's s a l t  
, P y r i d i n e  e )  NH3, CH30H f )  P y r i d i n e 4 0 3 ,  Et3N, DMSO 
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EXPERIMENTAL 

Fremy's s a l t ,  l - naph tho l  and 9-phenanthrol  were purchased f rom A l d r i c h  
Chemical Company. A l l  the  o t h e r  hydrox  -PAHs s t u d i e d  were syn thes ized 
according t o  t h e  pub l i shed   procedure^.^^ Spec t ra l  da ta  (ir, nmr and mass 
spec.) of I 1 1  were i d e n t i c a l  t o  those o f  an a u t h e n t i c  sample. 

A i r  Ox ida t i on  o f  1.- A s o l u t i o n  o f  5-OH-BA (24.4 mg, 0.1 mmol) i n  10 m l  

of anhydrous acetone was gen t l y  bubbled w i t h  a i r  a t  ambient temperature 

f o r  6 days. The deep r e d  s o l i d s  were c o l l e c t e d ,  washed w i t h  wa te r  and 

then e thano l  and d r ied .  Chromatography on s i l i c a  g e l  gave on e l u t i o n  

w i t h  benzene-ethyl ace ta te  ( l : l ) ,  23.2 mg (90%) o f  d ione I11 as deep r e d  

needles. A n a l y t i c a l  sample was ob ta ined  by f u r t h e r  r e c r y s t a l l i z a t i o n  f rom 

hexane-chloroform, mp. 260-262O, l it.6 260-262O. 

I 1  was s i m i l a r l y  a i r  o x i d i z e d  t o  I 1 1  i n  88% y i e l d .  

A i r  Ox ida t i on  o f  Crude I and 11.- A m ix tu re  o f  crude I and I 1  ob ta ined  

- v i a  s t e p  a f o l l o w e d  by s t e p  b was a i r  o x i d i z e d  d i r e c t l y  t o  a f f o r d  pure I11 

i n  85% y i e l d .  

Fremy's S a l t  Ox ida t i on  o f  5-OH-BA.- 

3.4 mmol) and potassium dihydrogen phosphate (0.27 g, 2 mmol) was added a 

s o l u t i o n  o f  5-OH-BA (0.244 g, 1 mmol) i n  anhydrous acetone (50  ml ) .  

r e s u l t i n g  s o l u t i o n  was s t i r r e d  a t  ambient temperature ove rn igh t .  

t he  workup as be fore ,  0.237 g (92%) o f  I11 was ob ta ined.  

To a s o l u t i o n  o f  Fremy's s a l t  ( 1  g, 
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