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The bromination of 6, 7-dibenzyloxy-4-methylcoumarin has given 
6, 7-dibenzyloxy-3-bromo-4-methylcoumarin and this has been 
converted by the Perkin reaction into 5, 6-dibenzyloxy-3-methylben- 
zofuran and its 2-carboxy derivative. 5, 6-Dihydroxy-3-methylbenzo- 
furan-2-carboxylic acid has been synthesized by the catalytic deben- 
zylation of the latter compound. 

D i h y d r o x y b e n z o f u r a n s  w i t h  the  h y d r o x y  g r o u p s  in  
t he  b e n z e n e  n u c l e u s  h a v e  b e e n  l i t t l e  s t u d i e d .  5 , 6 -  

D i h y d r o x y b e n z o f u r a n  w i t h  f r e e  h y d r o x y l s  i s  c o m p l e t e l y  

u n k n o w n .  T h e r e  i s  a s m a l l  a m o u n t  of i n f o r m a t i o n  on 
5 , 6 - d i a l k o x y b e n z o f u r a n s  [ 1 - 3 ] .  T h i s  t ype  of c o m p o u n d  
h a s  b e e n  s y n t h e s i z e d  b y  the  i n t r a m o l e c u l a r  c o n d e n s a -  

t i on  of 2 - f o r m y l -  o r  2 - a c e t y l - 4 , 5 - d i m e t h o x y p h e n o x y -  
a c e t i c  o r  - m a l o n i c  e s t e r  [ 4 - 6 ] .  5 , 6 - D i m e t h o x y - 3 -  

p h e n y l b e n z o f u r a n - 2 - c a r b o x y l i c  a c i d  h a s  b e e n  o b t a i n e d  

f r o m  6 , 7 - d i m e t h o x y - 4 - p h e n y l c o u m a r i n  and  i t s  3 -  

b r o m o  d e r i v a t i v e  [7] .  T h e  r e d u c t i o n  of 3 - h y d r o x y - 5 , 6 -  

d i m e t h o x y - 2 - m e t h y l b e n z o f u r a n  l ed  to 5 , 6 - d i m e t h o x y -  
2 - m e t h y l b e n z o f u r a n  [8] .  3 - B r o m o - 6 , 7 - d i h y d r o x y - 4 -  

m e t h y l c o u m a r i n  ( 3 - b r o m o - 4 - m e t h y e s c u l e t i n )  c o u l d  

no t  b e  c o n v e r t e d  i n t o  t he  c o r r e s p o n d i n g  d i h y d r o x y b e n -  
z o f u r a n  [9], a l t h o u g h  t h i s  m e t h o d  p r o v e d  s u i t a b l e  f o r  
t he  3 - h a l o - 6 - h y d r o x y c o u m a r i n s  [10] .  

W e  h a v e  s y n t h e s i z e d  5 , 6 - d i h y d r o x y - 3 - m e t h y l - 2 -  
b e n z o f u r a n - c a r b o y l i c  a c i d  (I) f r o m  6 , 7 - d i b e n z y l o x y - 3 -  

b r o m o - 4 - m e t h y l c o u m a r i n  (II), w h i c h  w a s  o b t a i n e d  by  

t he  b r o m i n a t i o n  of the  k n o w n  6 , 7 - d i b e n z y l o x y - 4 - m e t h y l -  
c o u m a r i n  [11] .  T h e  b r o m i n a t i o n  w a s  c a r r i e d  out  in  

c h l o r o f o r m  in the  p r e s e n c e  of s o d i u m  a c e t a t e .  In  e x -  

p e r i m e n t s  w i t h o u t  the  b i n d i n g  of t he  h y d r o g e n  b r o m i d e  
l i b e r a t e d ,  d e b e n z y l a t i o n  t ook  p l a c e .  B y  b o i l i n g  a s o l u -  
t i on  of the  b r o m i d e  II w i t h  a l c o h o l i c  a l k a l i ,  5 , 6 - d i b e n -  
z y l o x y - 3 - m e t h y l - 2 - b e n z o f u r a n c a r b o x y l i e  a c i d  (III) w a s  

o b t a i n e d  w i t h  a y i e l d  of 97%. 
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* F o r  p a r t  X X V ,  s e e  [12].  

W e  s u c c e e d e d  in o b t a i n i n g  I w i t h  a y i e l d  of ~34% 
by the  c a t a l y t i c  d e b e n z y l a t i o n  of I I I .  C o m p o u n d  I i s  

r e a d i l y  o x i d i z e d  by a t m o s p h e r i c - o x y g e n ,  p a r t i c u l a r l y  

in  s o l u t i o n s  in  the  p r e s e n c e  of b a s e s  a n d  t h e r e b y  d i f -  

f e r s  f r o m  4 - m e t h y l e s c u l e t i n ,  w h i c h  i s  a f a i r l y  s t a b l e  
c a t e c h o l  d e r i v a t i v e ,  and  a p p r o x i m a t e s  to  e s c u l e t i n .  

W h e n  t he  b r o m i d e  II w a s  t r e a t e d  w i t h  s o d i u m  c a r b o n a t e  

in  a q u e o u s  e t h a n o l ,  the  m a i n  r e a c t i o n  p r o d u c t  was  5 , 6 -  
d i b e n z y l o x y - 3 - m e t h y l b e n z o f u r a n  (IV), w h i c h  c a n  a l s o  

b e  o b t a i n e d  by  the  d e c a r b o x y l a t i o n  of the  a c i d  I l l .  B y  

m e t h y l a t i o n ,  the  a c i d  III was  c o n v e r t e d  i n to  the  m e t h y l  
e s t e r  (V), the  t r a n s e s t e r i f i c a t i o n  of w h i c h  w i t h  3 - d i -  

m e t h y l a m i n o p r o p a n o l  g a v e  the  c o r r e s p o n d i n g  a m i n o  
e s t e r  (VII) .  

E X P E R I M E N T A L  

3-~emo-6, 7-dibenzylo4-methylesculetln (If). A solution of 
12.09 g (0.0325 mole) of 6,7-dibenzyl-4-methylesculetin in 65 ml of 
dry chloroform, prepared with heating, was cooled to room tempera- 
ture, and 8.0 g (0.0975 mole) of anhydrous CHsCOONa and, with 
stirring, 10.38 g (0.065 mole) of bromine in 13 ml of dry chloroform 
were added. After "16 hr, the precipitate was filtered off, washed 
with chloroform and water, and dried. This gave 4 g of II with 
mp 187~ ~ C. The mother solution was treated with petroleum 
ether and the precipitate was recrystallized from benzene to give an 
additional 4.7 g of II with mp 188~ C. Total yield 59.2%. 
Mp 190~ ~ C (from benzene). Found, %: Br 17.74, 17.86; 
C 63.74, 63.92; H 4.t6, 4.16. Calculated for C24HtgBrO4, %: Br 17.70; 
C 63.87; H 4.24. 

5, 6oDibenzyloxy-3-methyl-2-benzofurancarboxylic acid (III). 
With heating, 2.26 g (0.005 mole) of the bromide II was suspended in 
50 ml of ethanol, and 10 ml of 10% NaOH (0.025 mole) was added 
and the mixture was boiled in the water bath for 1 hr 30 rain. The 
bulk of the solvent was distilled off and the jelly-like residue acidi- 
fied with "~ ml of 2 N HC1, left for 1 hr, and filtered, and the resi- 
due was washed with water and dried in vacuum over P2Os. This gave 
1.88 g (970/0) of III, mp 198~ ~ C (decomp., from acetic acid). 
Found, %: C 74.18, 74.41; H 5.20, 5.16. Calculated for C24H200~, 
%: C 74.22; H 5.20. 

MethylS, 6-dibeazyloxy-3-methyl-2-benzofurancarboxylate (V). 
A mixture of 4.88 g (0.012 mole) of Ill, 4.98 g (0.036 mole) of ground 
anhydrous potassium carbonate, and 4.56 g (0.038 mole) of (CHs)zSO 4 
in 80 ml of anhydrous acetone was boiled in the water bath for 4 hr and 
evaporated to dryness, and then water was added and the product was 
extracted with a mixture of ether (~300 ml) and benzene (~80 ml). 
The ethereal benzene extract was washed with water to neutrality, 
dried with NazSO4 , and evaporated to dryness in vacuum. The light- 
colored residue was triturated with 30 ml of methanol, filtered off, 
washed with methanol and petroleum ether, and dried in vacuum over 
P2Orr This gave 4 g (82.5%) of the ester V, mp 122~ ~ C (from 
methanol). Found, %: C 74.84, 74.81; H 5.81, 5.74. Calculated for 
C2sH2zO~, %: C 74.68; H 5.51. 

3-Dimethylaminopropyl 5, 6-dibenzyloxy-3-methyl-2-benzofuran- 
carboxylate (VI). To 7.7 g (0.075 mole) of 3-dimethylaminopropanol 
and I00 ml of absolute toluene 0.08 g of sodium was added followed 
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by 6 g (0.015 mole) of the methyl  ester V; 50 ml of toluene was dis- 
tilted off over 1 hr 30 men and then a mixture of 0.77 g of 3-dimethyl-  
aminopropanol and 100 ml  of absolute toluene containing 0.08 g of 
sodium was added and again 70 mI of toluene was distilled off over 
1 hr 30 rain, after which the excess of toluene and the amino alcohol 
were distilled off in vacuum and the residue was shaken with benzene 
and filtered from the sodium salt of the acid III. The filtrate was re- 
peatedly washed with water until the alkaline reaction had disappeared 
and was dried with Na2SO4 and evaporated in vacuum. The residue was 
triturated with petroleum ether, filtered off, and washed with ether to 
give 2.46 g (35%) of VI with mp 79.5~ ~ C. For purification, the 
VI was converted into the hydrochloride (VII) by dissolving it in a mix- 
ture of ether and benzene and adding an ethereal solution of hydrogen 
chloride. The VII was tittered off, washed, transferred to a separating 
funnel, and shaken with 10010 Na2CO s and benzene. The benzene solu- 
tion was dried with Na2SO 4 and evaporated in vacuum. The residue 
was treated with petroleum ether to give 1.71 g of VI with mp 85-86 ~ C 
mp 85"-86 ~ C. After crystallization from methanol  and from a mix-  
wxe of petroleum ether and benzene (5:1), mp 85"-85.5" C. Found, 
%. C 73.74, 73.72; H 6.64, 6.76; N 3.02, 3.13. Calculated for 
C2sHslO~N, %: C 73.55; H 6.60; N 2.96. 

5, 6-Dibenzyloxy-a-methylbenzofutan (IV). With shaking, a solu- 
tion of 2.39 g (0.0225 mole) of Na2CO s in 30 ml of water was added 
to a hot suspension of 3.39 g (0.0075 mole) of II in 75 ml  ethanol, and 
the mixture was boiled for 50 hr. Then it  was evaporated to dryness 
and the residue was treated with 10% Na2CO s ("70 ml) and hot benzene 
(~130 ml).  The insoluble residue was filtered off, boiled for ~5 rain 
with 2 N HC1, and washed with water and ether to give 0.78 g (28.8~ 
of III; the benzene solution was dried with Na2SO 4 and evaporated in 
vacuum to give 2.6 g (62%) of IV with mp 103~ ~ C. For purifica- 
tion, the IV was crystallized from a mixture of benzene and petroleum 
ether (1:2), mp 106~-107" C. Found, 0]0: C 80.34, 80.39; H 5.83, 
5.89. Calculated for C23Hz003, %; C 80.19, H 5.85%. Compound IV 
was also obtained by decarboxylatien: 0.59 g of III in 10 ml  of dry 
quinoline in the presence of 0.19 g of copper powder was heated at 
220 ~ C for I hr and then the copper was filtered off and the quinoline 
was distilled off. The residue was shaken with 2 N HC1 and benzene. 
The benzene solution was washed with water, 2 N NaOH, and water 
again, and was dried with NazSO4 and evaporated. The residue was 
washed with petroleum ether and crystallized from CHaCOOH (with 
carbon) to give IV. Evaporation of the petroleum ether gave a further 
portion of IV. Total yield 0.13 g (250]0). In this melt ing point and its 
R] value on chromatography in a thin layer of AlzO 3 the substance was 
identical  with the sample obtained by the method described above. 

5 ,6-Dihydroxy-3-methyl -2-benzofuran  carboxylic acid (I). A 
solution of 3.88 g (0.01 mole) of III in 500 ml of ethyl acetate and 
30 ml of glacial CHsCOOH was added to 4 g of 2.5~ Pd/BaSO4 in 
100 mI of ethyl acetate,  and hydrogenation was carried out until 0.02 

mole of hydrogen had been absorbed. The catalyst was filtered off, 
and the filtrate was divided into three portions each of which was eva-  
porated almost to dryness in vacuum on the water bath with protection 
from atmospheric oxygen. The residues were combined and shaken with 
water to which a small  amount of sodium hydrosulfite had been added, 
and the light pink residue was filtered off and crystallized from water 
in t he  presence of sodium hydrosulfite, giving 0.47 g of I. The two 
aqueous mother solutions, by evaporation and recrystallization from 
50~ ethanol in the presence of sodium hydrosulfite gave an additional 
0.23 g of I. The total yield was 0.7 g (34%), mp 206 ~ C (decomp.).  

Found, %: C 57.84, 57.94; H 3.94, 3.88. Calculated for C10H805, 
%: C 57.68; H 3.87. The substance gave a dark blue coloration with 
an alcoholic solution of FeCI s and it dissolved in aqueous NaHCO 3. 
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