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d r i d e ,  m p .  240-242O ( d e c . )  as  a c r e a m y  w h i t e  s o l i d .  ( A s s a y  b y  

t i t r i m e t r y :  min  9 8 % ) .  
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I I I G I l - Y I E L D  , ONE STEP P’IOTOCIIEMICAL SYNTHESIS 

OF 3- AND 4-BROllO~~~TZYLI3ENZOIC ACIDS 

a n ~ !  A .  G.  P i n k u s *  

r )c t jnr t Inent  of C h e m i s t r y  
naylor  U n i v e r  s 1 t y  
~ J ~ C O ,  Texas  76792 

he few reported”2 procedures fo r  the  preparation o f  3- and 4-methyl- 

c acids  ( 1 1 )  u t i l i z e  r e l a t ive ly  expensive or unavailable reagents o r  

ng  mater ia ls  or  [ 3 t c ’  p i t c n t ~ ~ ’ ~  f o r  which few de td i l s  a r e  given. We 

1 1  11.1 t eport a \ i i i p l ”  o n e - ? t e p ,  qood y i e l d  procedure for the preparation o t  

I I 1  
( I )  R 3 - C H 3  d )  R = 3-Cli20r 

I,) !< 4 - C H 3  t i )  R = 4-C1I21:r 
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moll was d i s so lved  i n  200 m l  of benzene and the s o l u t i o n  brought t o  r e f l u x  

i n  a 2-necked f l a s k  provided with an a d d i t i o n  funnel and r e f l u x  condenser 

a t t ached  t o  a sodium hydroxide t r a p  f o r  evolved hydrogen bromide. Bromine 

(5 .0  rnl, 0.10 rnol) d i s so lved  i n  100 m l  of benzene was added dropwise whi le  

t h e  s o l u t i o n  was i r r a d i a t e d  w i t h  a 250 W tungsten lamp. 

t i o n  of bromine was complete,  t h e  s o l u t i o n  was r e f luxed  f o r  30 min. Upon 

cool ing  t o  room tempera ture  and then i n  an ice-water  ba th ,  4-bromomethyl- 

benzoic ac id  p r e c i p i t a t e d .  

A f t e r  t h e  addi -  

The c r y s t a l s  were c o l l e c t e d  (15  g ,  7 8 2 ) ,  mp. 

228", l i t ?  mp. 229". 

( t o t a l  y i e l d  9 0 % ) .  

Evaporation of t h e  benzene f i l t r a t e  gave more s o l i d  

-- 3-Bromomethyl benzoic Acid (IIb).- Bromination o f  3-methylbenzoic a c i d  was 

c a r r i e d  out  a s  above ( 9 . 5 0  g ,  0.070 mol of a c i d ,  75 ml of benzene, 4 . 0  ml, 

0.090 rnol of bromine).  The r e a c t i o n  proceeded more s lowly .  When t h e  r eac -  

t i o n  was complete,  a s  i nd ica t ed  by t h e  d isappearance  of the s i n g l e t  o f  t h e  

methyl group a t  6 2 .90 ,  t h e  s o l u t i o n  was concen t r a t ed  i n  vacuo t o  one- 

f o u r t h  i t s  volume and cooled i n  an i ce -ba th .  The p r e c i p i t a t e d  p roduc t ,  3- 

brornomethylbenzoic a c i d ,  was c o l l e c t e d  and d r i e d  i n  a d e s i c c a t o r  (13 .5  g ,  

90% y i e l d ) .  The product was d i s so lved  i n  h o t  carbon t e t r a c h l o r i d e ,  an 

equal volume of  petroleum ether ( b p .  55-110") was added and upon cool ing  

t h e  s o l u t i o n  i n  an i c e - b a t h ,  the a c i d  (11.8 g ,  805  y i e l d )  c r y s t a l l i z e d  rnp. 

3 153",  l i t .  155-6". 

- A C K N O W L E D G M E N T . -  
Foundation of Houston, Texas f o r  suppor t  of t h i s  work under r e sea rch  g r a n t  

The a u t h o r s  express a p p r e c i a t i o n  t o  The Robert A .  Welch 

AA-111. 
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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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