
SYNTHETIC COMMUNICATIONS, 25(10), 1433-1439 (1995) 

A SIMPLE DEBENZYLATION OF 0-SUBSTITUTED 
PHENOL ETHERS USING HYDROBROMIC ACID IN PRESENCE OF 

PHASE TRANSFER CATALYST 

U.T. Bhalerao*, B. China  Raju a n d  Parva th i  Neelakantan  

Organic  Chemis t ry  Division-I1 
Indian Ins t i tu te  of Chemica l  Technology 

Hyderabad  500 007, India 

A b s t r a c t  : A s imple  methodology for t h e  debenzylat ion of o r t h o  subst i -  
t u t e d  phenol e t h e r s  in t w o  phase s y s t e m  w i t h  aqueous  hydrobromic 
a c i d  in  t h e  p r e s e n c e  of te t rabuty lammonium bromide  as a phase  t r a n s f e r  
c a t a l y s t  is  descr ibed.  

P r o t e c t i v e  groups have  a n  i m p o r t a n t  ro le  in organic  synthesis ,  

h e n c e  t h e r e  is  a lways  a d e m a n d  for s e l e c t i v e  newer  r e a g e n t s  for 

s m o o t h  removal  of t h e  p r o t e c t i n g  groups. The  ut i l i ty  of t h e  benzyl  

group as a pro tec t ing  group for phenols  and  a var ie ty  of debenzyla t ing  

3 a g e n t s  such as Lewis  a c i d i c  reagents’’’, subs t i tu ted  boron hal ides  , 
Me2 BBr for a c e t a l s ,  e t h e r s  including benzyl  e t h e r 4  and a-chloro e t h y l  

ch loro  f o r m a t e 5  a r e  well documented  in t h e  l i t e ra ture .  

H e r e  w e  wish to  r e p o r t  0 -debenzyla t ion  of phenol e t h e r s  using 

aqueous hydrobromic ac id  ( 4 6 % )  in t h e  p r e s e n c e  of te t rabuty lammonium 
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bromide (25 molar  %) as a phase t r a n s f e r  c a t a l y s t  which w e  observed 

during our s tud ies  on  t o t a l  halogen e x c h a n g e  of a c t i v e  methylene  

ch loro  conipounds. Phenols  of t h e  t y p e  1 having a n  a c t i v e  rnethylene 

ch loro  subs t i tuent ,  when subjec ted  to benzylat ion wi th  benzyl  bromide 

g a v e  t h e  benzyl  der iva t ive  as a mixture  of ch loro  and  brorno der iva t ives  

in a 60/40 r a t i o  (2a)6. In order  to  bring a b o u t  t h e  t o t a l  conversion 

10 a brorno der iva t ive  when compound 2a w a s  ref luxed wi th  aqueous 

HBr in p r e s e n c e  of te t rabutylamrnoniurn bromide t h e  product  obtained 

was  t h e  debenzyla ted  product  2b (Fig. 1). 

To s tudy  t h e  ut i l i ty  of th i s  r e a g e n t  various benzyl  e t h e r s  (3a 

to 8a) w e r e  synthesised and subjec ted  to debenzylat ion.  Resul t s  

repor ted  in Table-I descr ibes  t h e  s c o p e  and se lec t iv i ty  of t h e  metho-  

dology. F r o m  t h e  resu l t s  ob ta ined  th i s  methodology s e e m s  to b e  

useful  for  0-subs t i tu ted  phenols. Special  ment ion  may b e  m a d e  about  

Bromovanilline (7a) benzyl  e t h e r  w h e r e  debenzyla t ion  is  se lec t ive  

wi thout  e f f e c t i n g  t h e  rnethoxy group. 

W e  be l ieve  t h a t  t h e  present  procedure  o f f e r s  a n  a t t r a c t i v e  a l t e r -  

na t ive  to t h e  cur ren t ly  avai lable  methods.  

In a typical  e x p e r i m e n t a l  p rocedure  a mixture  of 2-chloro/bromo- 

3'-5'-dimethyl-4'-benzyloxy ace tophenone  (2a) (0.200 g; 0.69 mmoles), 

HBr (46% solution, 1.22 g; 6.9 rnrnoles) and tetrabutylarnrnoniurn bro- 

mide (25 molar  %; 0.056 g) w a s  ref luxed in  rnethylene ch lor ide  (5  ml) 

f o r  24 hrs. A f t e r  t h e  reac t ion ,  t h e  c o n t e n t s  w e r e  cooled and  di luted 
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1 2a 

F i g . 1  

2b 

w i t h  an addi t ional  25 ml  of m e t h y l e n e  chlor ide.  The  organic  layer  

w a s  s e p a r a t e d ,  washed wi th  w a t e r ,  d r ied  over  sodium su lpha te ,  concen-  

t r a t e d  and purif ied by co lumn chormatography over  s i l i ca  ge l  using 

hexane  to remove  benzylbromide and  t h e n  wi th  ch loroform to give 

2-bromo-3'-5'-dimethyl-4'-hydroxy aceto phenone (2b, 0.140 g; 83% 

yield). 

Characterisation data of compounds 2a, 2b; 4a, 4b; 5a, 5b; 6a, 6b 

NOTE : Melting points  w e r e  obta ined  on a Met t le r  FPS mel t ing  point  

a p p a r a t u s  and a r e  uncorrec ted .  The e l e m e n t a l  analysis  w e r e  in sa t i s -  

f a c t o r y  a g r e e m e n t  with t h e  ca lcu la ted  values. Melting points  and  

o t h e r  physical d a t a  ( N M R ,  IR & Mass) w e r e  in a g r e e m e n t  with t h o s e  

repor ted  in t h e  l i t e r a t u r e .  

Compounds 3a, 7a and 8a w e r e  prepared  by benzylat ion of c o m m e r -  

c ia l ly  avai lable  corresponding phenols. Compounds 4a and 5a w e r e  

t h e  products  of oxidat ion,  f r o m  3',5'-dimethyl-4'-benzyloxy-3-phenyl 
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T A B L E - 1  

S u b s t r a t e  l a 1  P r o d u c t 1  b l  Y i e l d  ( % I  C o m p d .  
No. 

OH 

3 H3c@cH3 
H3c&H3 60 

OH 

4 H3c&cH3 
H3c@cH3 8 7 . 3  

I 
COOH 
O/Bn 

tOOH 

OH 

H3c@m3 H3c@cH3 
64.6 5 

tH2 - COOH tH2-COOH 

H3c*Hh 

OH 

H 3  VCH3 5 3 . 2  6 

o A  CH3 

OyBn 

63.2 

i H O  
O A n  

(HO 

8 *  

96 8 a  was r e c o v e r e d ,  no debenzylation observed 
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prop-I-ene obtained as per  t h e  r e p o r t e d  procedure7,  with potassium 

permanganate .  Compound 6a w a s  prepared  by t h e  reduct ion  of com- 

pound 1, followed by benzylat ion.  

2-Chloro/bromo-3',5'-dimethyl-4'-benzyloxy acetophenone (2a) 

m.p. : 95.5O; 'H-NMR (CDC13) : 6 2.34 (s, 6H, 2CH3), 4.37, 4.62 

( s ,  s ,  2H, CH Br + CH Cl); 4.82 (s, 2H, OCH2); 7.37 (s ,  5H, a romat ic ) ;  

7.59 (s, 2H, aromatic) ;  IR (CHCl3); 1670, 1600, 1320, 1300 & 1150 cm-'; 

mass  : m / e  332, 334 & 288, 290 (M'). 

2 2 

2-Bromo-3',5'-dimethyl-4'-hydroxyacetophenone (2b) 

m.p. 130.6", 'H-NMR (CDC13) : 6 2.31 ( s ,  6H, 2CH3); 4.37 (s, 

IR (CHC13) : 2H, -CH Br); 5.31 (s, IH, OH); 7.68 ( s ,  2H, aromatic) .  

3400, 1660, 1600, 1320 & 1150 c m - l ,  mass  : m/e  242, 244 (M'). 
2 

3-5-Dimethyl-4-benzyloxy-benzoic acid (4a) 

m.p. 146"; 'H-NMR (CDC13) : 6 2.3 (s, 6H, 2CH3); 4.85 (s, 2H, 

O-C?); 7.4 - 7.45 (m,  2H, a romat ic ) ;  7.8 (s, 5H, a romat ic ) ;  IR (CHC13) : 

1680, 1610, 1200 & 1100 crn- l ;  mass  : m / e  256 (M'). 

3-5-Dimethyl-4-hydroxy-benzoic acid (4b) 

rn.p. 217O; IH-NMR (CDCI + DMSO-D ) : 6 2.25 (s, 6H, 2CH ); 

8.1 ( s ,  IH, OH); 7.65 (s, 2H, a romat ic ) ;  IR (KBr) : 3425, 1670, 1600, 

1325 & 1190 c m - l ;  mass : m / e  166 (M'). 

3 6 3 



1438 BHALERAO, RAJU, AND NEELAKANTAN 

3-5-Dimethyl-4-benzyloxy-phenyl acetic acid (5a) 

m.p. 83"; 'H-NMR (CDCI ) : 6 2.3 (s, 6H, 2CH ); 4.8 (s, 2M, 

OCH ); 3.55 (s, 2H, CH ); 6.95 ( s ,  2H, a romat ic ) ;  7.3 - 7.5 (m,  5H, 

aromatic) ;  IR (CHCI ) : 1700, 1300 & 1150 c m - l ;  m a s s  : m / e  270 (M'). 

3 3 

2 2 

3 

3-5-Dimethyl-4-hydroxy-phenyl acetic acid (5b) 

m.p. 144.3"; 'H-NMR (CDC13) : 6 2.2 (s, 6H, 2CH3); 3.45 (5, 

(ZH, CH ); 5.2 (s, IH, OH); 6.9 (s, 2H, aromatic) .  IR (KBr) : 3400, 2 
1700, 1470, 1290 & 1200 c m - l ,  mass  : m / e  180 (M'). 

3-5-Dimethyl-4-benzyloxy-acetophenone (6a) 

Liquid; 'H-NMR (CDC13) : 6 2.31 ( s ,  6H, 2CH 1; 2.56 ( s ,  3H, 

COCH ); 4.83 (s, 2H, OCH ); 7.43 (s, 5H, a romat ic ) ;  7.68 (s, 2H, a roma-  

tic); IR (CHCl3) : 1650, 1580, 1360, 1300 I% 1160 cm-'; mass  : m / e  

254 (M'). 

3 

3 2 

3-5-Dimethyl-4-hydroxy-acetophenone (6b) 

m.p. 162.0"; 'H-NMR (CDCI)) : 6 2.31 (s, 6H, 2CH 1; 2.56 (s, 

IR (CHC13) : 
3 

3H, 1CH3); 5.12 (s, IH, OH); 7.62 (s, 2H, a romat ic ) .  

3320, 1640, 1580, 1350 & 1300 c m - l ;  mass  : m / e  164 (M'). 
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