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O R G A N I C  P R E P A R A T I O N S  AND PROCEDURES I N T .  18(3), 145-148 (1986) 

A FACILE SYNTHESIS OF 3-BENZYLOXY-5-METHOXYPHENOL 

Rub6n Sdnchez-Obreg6nf, Gerard0 Hurtado, H6ctor Barr ios,  
Benjamin O r t i z  and Francisco Yuste 

I n s t i t u t o  de Quimica, Universidad Nacional Aut6noma de Mgxico, 
C i r c u i t 0  E x t e r i o r ,  Ciudad U n i v e r s i t a r i a ,  Coyoacen 04510, M6xico, D. F. 

During an approach d i r e c t e d  t o  the  synthesis o f  a f l a t o x i n s , l S 2  we 

needed t o  prepare phl  orogl  uc ino l  benzyl methyl e the r  1. (3-benzyloxy-5-me- 

thoxyphenol) as an A-r ing intermediate.' A survey o f  t he  l i t e r a t u r e  

revealed t h a t  1. has been obtained from methyl 2,6-dihydroxy-4-methoxyben- 

zoate 

although i t  had been prepared e i t h e r  by s e l e c t i v e  methy lat ion o f  ph loro-  

g luc ino l ca rboxy l i c  a c i d  w i t h  diatomethane (no y i e l d  quoted) o r  by a nrul- 

t i - s t a g e  synthesis f rom 4-hydro~y-6-methyl-2-pyrone.~ More r e c e n t l y ,  

Buchi e t  a1.6 mentioned the  use o f  1 i n  t h e i r  synthesis o f  a f l a t o x i n  MI 

w i t h  no experimental d e t a i l s  f o r  i t s  preparat ion.  We have the re fo re  

developed the f o l l o w i n g  r o u t e  based i n  the  well-known format ion and selec- 

t i v e  basic hyd ro l ys i s  o f  a r y l s ~ l f o n a t e s , ~  such as 37b combined w i t h  stand- 

ard methods f o r  0 - a l k y l a t i o n .  

3 by benzy lat ion fo l lowed by bas ic  hyd ro l ys i s  and decarboxylat ion,  

4 

S u l f o n y l a t i o n  o f  ph lo rog luc ino l  d ihydrate (2) w i t h  3.1 eq. o f  benze- 

nesul fony l  c h l o r i d e  and Ca(OH), i n  water a t  25" gave 3 (94%). 
of - 3 w i t h  2.5 eq. o f  20% aqueous methanol ic (1:l) potassium hydroxide 

s o l u t i o n  a t  7" produced phenol 4 (95%). I f  the  temperature i s  increased 

t o  Z O O ,  the y i e l d  decreased owing t o  formation o f  small amounts o f  5 and 

phlorogluc ino l  dimethyl e ther  monobenzenesulfonate. Methy lat ion o f  5 
w i t h  diazomethane gave - 5 (91%). 

Treatment 

Hydro lys is  o f  t he  second sul fonate e s t e r  

'1986 by Organic Preparations and Procedures Inc. 
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SANCHEZ-OBREGON, HURTADO, BARRIOS, O R T I Z  AND YUSTE 

was accompl ished by f u r t h e r  t rea tmen t  o f  - 5 w i t h  2.8 eq. o f  20% methano l i c  

po tass ium hydrox ide  s o l u t i o n  a t  25" a f f o r d i n g  93% o f  - 6 .  

of base, p h l o r o g l u c i n o l  d ime thy l  e t h e r  monobenzenesulfonate was t h e  major  

p roduc t  (70%). Phenol 6 was then a l k y l a t e d  w i t h  benzyl  bromide and K2C03 

i n  r e f l u x i n g  acetone t o  produce 1. (92%).  

h e a t i n g  w i t h  2.8 eq. o f  20% methano l i c  potassium hyd rox ide  g i v i n g  94% o f  

phenol 1 (65% o v e r a l l  y i e l d  f rom 2). 

A t  58" w i t h  6 eq. 

F i n a l l y ,  1. was hyd ro l yzed  by 

- 1, H PhCH2 Me 5 ,  PhS02 PhS02 Me - 

2 ,  H H H - 6 ,  PhS02 H Me 

7, PhS02 PhCH2 Me PhS02 PhS02 PhS02 - R3 
- 4 ,  PhS02 PhS02 H 

T h i s  sequence shows t h e  advantages o f  t h e  combina t ion  o f  p a r t i a l  hy- 

d r o l y s i s  o f  p o l y a r y l  s u l f o n a t e  e s t e r s  o f  p o l y h y d r i c  phenol s 7  w i t h  s tandard  

methods f o r  e t h e r  fo rma t ion ,  which a l l o w s  t h e  p r e p a r a t i o n  o f  a l a r g e  

v a r i e t y  o f  O-a1 k y l  phenol d e r i v a t i v e s .  

EXPERIMENTAL SECTION 

M e l t i n g  p o i n t s  were taken on a C u l a t t i  c a p i l l a r y  m e l t i n g  p o i n t  apparatus 
and a r e  co r rec ted .  Column chromatography was c a r r i e d  o u t  by us ing  Merck 
s i l i c a  ge l  60 (0.063-0.2 mm). The p r e p a r a t i v e  TLC p l a t e s  were o f  Merck 
s i l i c a  ge l  60 F-254 (20 x 20 x 0 .2  cm). I n  o r d e r  t o  f o l l o w  t h e  progress  
o f  t h e  r e a c t i o n s  o r  t h e  p u r i t y  o f  t h e  compounds, Merck F-254 t h i n - l a y e r  
p l a t e s  250 (pm) c u t  i n t o  smal l  s l i d e s  ( 5  x 2.5 cm) were used. The p ro -  
duc ts  were v i s u a l i z e d  by UV a b s o r p t i o n  o r  I 2  vapor.  I R  spec t ra  were taken 
on a Perkin-Elmer 552 i ns t rumen t  i n  CHC13. 
i n  CDC13 on Var ian  HA-100 and FT-80A spectrometers w i t h  MesSi, as an i n t e r -  
n a l  re fe rence ,  and a re  expressed as 6 va lues .  Mass spec t ra  were recorded 
on a Hew le t t  Packard 5985-B spec t rometer  a t  70 eV. 

P h l o r o g l u c i n o l  T r ibenzenesu l fonate  ( 3 )  P h l o r o g l u c i n o l  D ibenzenesu l fo -  

- -  n a t e  ( 4 ) . -  

- 3 ,  mp. 123-125", l it.7b mp. 122"; 

15H); MS, m/e ( r e l . i n t . ) :  546 (M , 3 ) ,  341 ( 2 1 ) ,  141 ( 7 4 ) ,  77 (100 ) .  

'H NMR spec t ra  were ob ta ined  

7b These compounds were prepared by t h e  procedure o f  Kampouris. 

'H NMR: d 6.67 ( s ,  3H), 7.40-7.85 (m, 
t 4, 
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A FACILE SYNTHESIS OF 3-BENZYLOXY-5-METHOXYPHENOL 

mp. 125-126", lit.7b mp. 120-121"; 

w i t h  D20), 6.17 (t, J = 1.5 Hz, lH ) ,  6.42 (d, J = 1.5 Hz, 2H), 7.35-7.82 

(m, 10H); MS, m/e ( r e l . i n t . ) :  

'H NMR: 6 2.4 ( b r ,  l H ,  exchangeable 

406 (M', 3 ) ,  141 (32) ,  131 ( l o ) ,  51  (20 ) ,  

77 (100). 

Phl o r o g l u c i n o l  Monomethyl E ther  D i  benzenesul fonate (5) .- 
(4.06 g, 0.01 mol) i n  100 mL o f  E t n O  was t r e a t e d  w i t h  an excess of an 

e the rea l  s o l u t i o n  o f  CH2N2 a t  0". 

then a l lowed t o  s tand a t  25" f o r  12 h r s .  

and t h e  r e s u l t i n g  s o l i d  was r e c r y s t a l l i z e d  f rom MeOH t o  g i v e  3.8 g (91%) 

o f  - 5, mp. 92-93", l i t .7b mp. 92"; 

The phenol 3 

The m i x t u r e  was kep t  a t  0" f o r  1 h r  and 

The v o l a t i l e s  were evaporated 

'H NMR: 6 3.58 ( s ,  3H), 6.25 ( t ,  J = 2 

( r e 1  . i n t . ) :  Hz, l H ) ,  6.40 (d,  J = 2 Hz, 2H), 7.35-7.80 (m, 10H); MS, m/e 

420 (M', 15 ) ,  215 (79) ,  187 (21) ,  141 (47) ,  77 (100).  

P h l o r o g l u c i n o l  Monomethyl E the r  Monobenzenesulfonate (6) .- A 

s o l u t i o n  o f  KOH (2.4 mL, 8.4 mnol) was added dropwise t o  a s t  

t i o n  of 3 (1.26 g, 3 mmol) i n  5 mL o f  MeOH a t  25". A f t e r  add 

20% MeOH 

r r e d  so lu -  

t i o n ,  t h e  

s o l u t i o n  was s t i r r e d  5 h r s  a t  25", d i l u t e d  w i t h  water (70 mL),  a c i d i f i e d  

t o  pH 5 w i t h  5% HC1 and deco lo r i zed  w i t h  a few g r a i n s  o f  Na2S203. 

m i x t u r e  was e x t r a c t e d  w i t h  EtOAc ( 3  x 25 m L ) .  

w i t h  water, d r i e d  and evaporated a f f o r d i n g  a pa le  brown s o l i d ,  which was 

r e c r y s t a l l i z e d  f rom CHC13-C6H14 t o  g i v e  0.42 g o f  6. The mother l i q u o r s  

were chromatographed on t h r e e  p r e p a r a t i v e  p l a t e s  w i t h  C6H14-EtOAc (55:45), 

as t h e  deve lop ing  so l ven t .  

The 

The e x t r a c t s  were washed 

The e l u t i o n  produced another  0.36 g (93%) of 

produc t ,  mp. 115-116" 

( b r  , l H ,  exchangeable 

Hz, l H ) ,  6.25 ( t ,  J = 

280 (M', 21),  141 (32 

l it.7b mp. 111-112"; 'H NMR: 6 3.62 ( 5 ,  3H), ~ 4 . 3 0  

w i t h  OZO), 6.07 ( t ,  J = 2 Hz, l H ) ,  6.12 ( t ,  J = 2 

2 Hz, l H ) ,  7.35-7.90 (m, 5H); 

, 77  ( l o o ) ,  69 ( 2 0 ) .  

MS, m/e ( r e l . i n t . ) :  

Benzyl Flethyl Ph lo rog luc ino l  Monobenzenesulfonate ( I )  .- A m i x t u r e  o f  6 
2.8 g, 10 mmol), benzyl bromide (1 .7  g, 10 m m o l ) ,  and anh. K2C03 (2.8 g, 
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SANCHEZ-OBREGON, HURTADO, B A R R I O S ,  O R T I Z  AND YUSTE 

20 mmol) i n  15 mL o f  acetone was r e f l u x e d  f o r  4 h r s .  A f t e r  removal o f  t h e  

unreac ted  benzyl  bromide by steam d i s t i l l a t i o n ,  t h e  remainder was e x t r a c t -  

ed w i t h  EtOAc ( 3  x 30 mL). 

concent ra ted .  

produce 3.4 g (92%) o f  1, mp. 89-91"; 'H NMR: 6 3.62 ( s ,  3H),  4.87 ( s ,  

2H), 6.12 ( t ,  J = 2 Hz, l H ) ,  6 .22 (t, J = 2 Hz, lH) ,  6.37 (t, J = 2 Hz, 

l H ) ,  7.32 (m, 5H),  7.35-7.90 (m, 5H); MS, m/e ( r e l . i n t . ) :  

229 ( l l ) ,  91 ( l o o ) ,  77 ( l l ) ,  65 ( 7 ) .  

Benzyl Methyl  Ph lo rog luc ino l  (L).- To a s t i r r e d  m i x t u r e  o f  - 7 ( 7  g, 19 

mnol) i n  40 mL o f  MeOH, a 20% MeOH s o l u t i o n  o f  KOH (14 mL) was added. 

s o l u t i o n  was r e f l u x e d  f o r  4 h r s .  

w i t h  300 mL o f  water,  a c i d i f i e d  t o  pH 6 w i t h  5% HC1 and deco lo r i zed  w i t h  1 

g o f  Na2S203. 

EtOAc ( 3  x 75 mL) . 
ed h UCLCUO. 

us ing  C6H14-EtOAc (65:35) , as t h e  e l u e n t .  Concent ra t ion  o f  t h e  e l u a t e s  

gave an o i l ,  which a f t e r  vacuum d i s t i l l a t i o n  produced 4.1 g (94%) o f  1, 
bp. 185"/ 0.02 mm; 'H NMR: 6 3.70 ( s ,  3H), 4.95 ( s ,  2H), 5.40 ( b r ,  l H ,  ex- 

changeable w i t h  D20),  5.90-6.25 (m, 3H), 7.35 ( s ,  5H); MS, m/e ( r e l . i n t . ) :  

230 (M', 28) ,  92 (7 ) ,  91 ( l o o ) ,  65 (13) .  

Acknowledgements.- We thank Messrs. R. V i l l e n a ,  J .  Ca'rdenas, H. Bojo'rquez, 
L. Velasco and Mrs. L. C .  MLrquez f o r  t h e i r  spec t roscop ic  ass is tance.  

The combined e x t r a c t  was washed. d r i e d  and 

The r e s u l t a n t  so l  i d  was r e c r y s t a l l i z e d  f rom C H C l  J - C ~ H I ~  t o  

370 (M', 4 ) ,  

The 

A f t e r  c o o l i n g ,  t h e  s o l u t i o n  was d i l u t e d  

The m i x t u r e  was s t i r r e d  f o r  1 h r  a t  25" and e x t r a c t e d  w i t h  

The combined e x t r a c t  was washed, d r i e d  and concen t ra t -  

The res idue  was p u r i f i e d  by chromatography on s i l i c a  g e l  
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