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ORGANIC PREPARATIONS AND PROCEDURES IHT. 12(3-4), 201-202 (1980) 

A CONVENIENT SYNTHESIS OF pHYDROXYBENZALDEHYDES 
* 

C. W. B i r d  and Y.-P. S. Chauhan 
Department o f  Chemistry, Queen E l izabeth  College, 
Campden H i  11, London W8 7AH, (ENGLAND) 

pHydroxybenza1 dehydes are prepared conventional l y  by the formyl a t i  on of 
an appropr iate phenol ic precursor through app l i ca t i on  o f  the  Gatterman o r  
V i l l sme ie r  react ion.  Disadvantages o f  t h i s  approach inc lude lack  o f  se- 
l e c t i v i t y  o f  t h e  s u b s t i t u t i o n  react ion,  i n s t a b i l i t y  o f  o ther  subs t i tuents  
to the reac t ion  condit ions, and t h e  necessi ty o f  p ro tec t i ng  t h e  formyl 
group i f  i t  i s  incompat ib le w i t h  any subsequent react ions.  Although the 
ox ida t ion  o f  p a l k y l p h e n o l s  t o  p-acylphenols by 2,3-dichloro-5,6-dicyano-p 
benzoquinone (DDQ) i s  we l l  establ ished',  there appear t o  be on ly  two re -  
corded examples o f  t he  ox ida t ion  o f  pmethy lpheno ls  t o  e-hydroxybenzalde- 
h y d e ~ ~ ' ~ .  Further, there i s  l i t t l e  in fo rmat ion  on which t o  judge the com- 
p a t i b i l i t y  o f  DDQ w i t h  o ther  func t iona l  groups under the  cond i t ions  approp- 
ri ate f o r  these ox ida t ions .  

4-Hydroxyben za 1 dehyde 
Unsubsti t u t e d  
2-Methyl 
3,5-Dimethyla 
3,5- D i  bromo 
3-Me thoxy 
3-Ni tro 
3 - (3LMethy lb~ tanoy l )~  

TABLE - 3!m 
11 5-6' 
109- l loo 

179-80' 

82-3' 
140-2' 

- 

Y ie ld  (%) 
84 
78 
83 
81 

71 
47 
74 

a) From Ref. 2, y i e l d  based on amount o f  DDQ used. b )  From Ref. 3. 
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BIRD AND CHAUHAN 

As t h e  o x i d a t i o n  o f  p-methy lphenols  w i t h  DDQ appeared t o  o f f e r  an 

a t t r a c t i v e  a1 tern.ate r o u t e  t o  phyd roxybenza ldehydes ,  we have surveyed i t s  

a p p l i c a b i l i t y  t o  a range o f  s u b s t r a t e s .  The r e s u l t s  sumnarised i n  t h e  Tab le  

show t h a t  a v a r i e t y  o f  s u b s t i t u e n t s  a r e  t o l e r a t e d  i n c l u d i n g  a c y l ,  bromo, 

methoxyl and n i t r o .  However, o x i d a t i o n  o f  3,4,5-tr imethylphenol proceeded 

o n l y  as f a r  as 4-hydroxy-2,6-dimethyl.-benzyl a l c o h o l  (63%). T h i s  i n d i c a t e s  

t h a t  s t e r i c  encumbrance o f  t h e  methy l  group undergoing o x i d a t i o n  c o u l d  be 

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

o b s e r v a t i o n  p rov ides  compe l l i ng  ev idence f o r  t h e  o x i d a t i o n  pathway formul-  

a t e d  above. 

EXPERIMENTAL 

General Procedure.- DDQ (4.59., 0.02 mol)  i n  methanol (30 ml . )  was added t o  

a s t i r r e d  s o l u t i o n  o f  t h e  phenol (0.01 mol) i n  methanol (10 m l )  a t  room 

temperature.  

t u rned  t o  ye l low-brown.  S t i r r i n g  was c o n t i n u e d  f o r  a f u r t h e r  1.5-2 h r s ,  

when the  p a l e  y e l l o w  s o l u t i o n  was evaporated t o  dryness i n  vacuo. The 

r e s i d u e  was e x t r a c t e d  w i t h  c h l o r o f o r m  and t h e  i n s o l u b l e  hydroquinone r e -  

covered by f i l t r a t i o n .  The f i l t r a t e  was evaporated and t h e  r e s i d u e  e l u t e d  

through a s h o r t  column o f  s i l i c a  ge l  w i t h  e t h y l  a c e t a t e .  The e l u a t e  was 

evaporated and t h e  r e s i d u e  r e c r y s t a l l i s e d .  A l l  p roduc ts  had mps i n  c l o s e  

agreement w i t h  l i t e r a t u r e  values4, as w e l l  as c o n s i s t e n t  I R  and NMR s p e c t r a  

A deep b l u e  c o l o u r  developed i n s t a n t a n e o u s l y  and e v e n t u a l l y  
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