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3-Aminobenzofuran derivat ives  were obtained by condensation of sal icylnitr i le  and 5 -b romo-  
sal icylni tr i le  with ce-monochloroacetic acid derivat ives and ~-ha lo  ketones. 

In connection with the interest  in the synthesis of heterocycl ic  analogs of anthranilic acid [1], we 
studied the condensation of sal icylni tr i le  (I) and 5-bromosal icy ln i t r i le  (II) with the methyl es te r  and amide 
of ~ -monoch lo roace t i c  acid, chloroacetone,  and bromoacetophenone.  The react ion was ca r r i ed  out by heat- 
ing the reagents  in dimethylform ~mide (DMFA) or  in d ioxane -DMFA in the p resenceof  anhydrous potassium 
carbonate; this procedure  gave the previously inacessible 3-aminobenzofuran derivatives (III-VII). Two of 
them - I i I  and V I -  were  obtained in the fo rm of the i r  acetyl  derivatives.  

~ Y ' - o .  ...c.~coR,-- l ~ -oc .~cor ,  ~-~ .o~.cor , j  ~'~\o~'-coR' 
, , .  v . ,  m - v u  

I R=H; I1 R=Br; IlI R=H, R'=OCH3, R"=COCHz; IV R=Br, R'=OCH3, I~"=H; 
V R=H, R'=NH2, I~"=H; VI R=H, R'=C6t-I5, R"=COCHs; VII t~=H, R'=CH3, t~"=H; 

VIII R=H, R'=NH2 

In one case  we were  able to isolate intermediate VIII, which makes it possible to consider  the process  
to be a react ion that proceeds  through a step involving the format ion of a carbanion with subsequent intra-  
molecular  cyclization. Intermediate  VIII is cycl ized to 3-aminoberLzofuran derivative V in the presence  of 
sodium alkoxide in absolute alcohol. Hydrolysis  of III gave 3-ace tamidobenzofuran-2-carboxyl ic  acid (IX), 
which was converted to 3-acetamidobenzofuran (X) by refluxing in DMFA. 

NaOH ~ NHCOCH3 ~ / N  H COCPI3 
I11 ~ 

"-O / ~COOff 

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

The IR spectra  of KBr pellets of the compound were recorded  with a UR-10 spec t rometer .  The PMR 
spect ra  of t r i f luoroacet ic  acid solutions were r ecorded  with a Var ian 'T-60  spec t romete r  with hexamethyl-  
disiloxane (HMDS) as the external standard.  

Salicylnitri le (D. A 49.2-g (0.4 mole) sample of salicylaldehyde and 47.2 g (0.68 mole) of hydroxyl-  
amine hydrochloride were  dissolved in 96 ml of d ry  pyridine. A total of 60 ml (0.6 mole) of acetic anhy-  
dride was then added in port ions while maintaing the t empera tu re  at 80-90 ~ af ter  which the react ion mix-  
ture was heated on a water  bath for  5 h, cooled, and poured over  ice. The result ing solution was weakly 
acidified with hydrochlor ic  acid and extracted with ether.  The ext rac t  was dried with magnesium sulfate, 
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and the e ther  was r emoved  by dis t i l la t ion to give 23 g (50%) of ni t r i le  I with mp 94-95 ~ (from b e n z e n e - h e x -  
ane) (rap 95 ~ [2]). 

5 -Bromosa l i cy ln i t r i l e  (ii). This  compound was s i m i l a r l y  obtained f rom 5-bromosa l icy la ldehyde .  The 
yield of ni t r i le  II with mp 158-159 ~ (from b e n z e n e - h e x a n e )  (rap 158-159 ~ [3]) was 78%. 

3-Aminobenzofuran  Der iva t ives  (III, IV, VI, and VII). A mix tu re  of 0.01 mole  of n i t r i les  I o r  II, 0.01 
mole  of anhydrous po ta s s ium carbonate ,  and 0.01 mole of s - h a l o  carbonyl  compound in 30 ml  of dry  DMFA 
was  ref luxed for  45 min. The inorganic p rec ip i ta te  was r emoved  by f i l t ra t ion,  and the f i l t ra te  was vacuum 
evapora ted .  The res idue  was r e c r y s t a l l i z e d  f r o m  b e n z e n e - h e x a n e .  Acetyl  der iva t ives  III and VI were  ob- 
tained by t r e a t m e n t  of the reac t ion  mix tu re  with acet ic  anhydride at  20 ~ for  3 h. Data on III, IV, VI, and 
VII a r e  p resen ted  in Table  1. 

2 -Cyanophenoxyace tamide  (VIII). A mix tu re  of 11.9 g (0.1 mole) of n i t r i le  I, 9.4 g (0.1 m o l e ) o f  mono-  
eh lo roace tamide ,  and 14 g (0.1 mole) of anhydrous  po tass ium carbona te  was ref luxed in 150 ml  of absolute  
alcohol  fo r  3 h. The inorganic p rec ip i ta te  was  separa ted ,  and the solution was evapora ted .  The yield of 
VIII with mp 181-182 ~ was 11 g (62%). Found, %: C 61.3; H 4.8. CgHsN202. Calculated,  %: C 61.4; H 4.6. 
IR spec t rum:  1705 (C~O), 2229 cm -I  (C--N). 

3 - A m i n o b e n z o f u r a n - 2 - c a r b o x a m i d e  (V). A mix tu re  of 5.7 g (0.037 mole) of amide  VIII and 0.2 g of 
sodium ethoxide in 55 ml  of absolute  alcohol  was  ref luxed for  1 h, a f t e r  which the solvent  was r emoved  by 
dis t i l la t ion (Table 1). 

3 -Ace tamidobenzofu ran -2 -ca rboxy l i c  Acid (IX). A 2 .4-g  (0.01 mole) sample  of HI was added to a so lu-  
t ion of 0.8 g (0.02 mole) of sodium hydroxide in 25 ml  of 50% aqueous methanol ,  and the mix tu re  was al lowed 
to s tand a t  20 ~ fo r  1.5 h. It was  then diluted with w a t e r  and acidif ied with hydrochlor ic  acid.  The p rec ip i -  
ta te  was r emoved  by f i l t ra t ion  and washed ~vith wa t e r  to give 2 g (90%) of IX with mp 210~ (decomp.,  f rom 
aqueous alcohol).  Found, %: C 60.1; II 4.3; N 6.4. CIIHgNO 4. Calculated,  %: C 60.0; H 4.1; N 6.4. 

3- .Aeetamidobenzofuran (X) .  A solution of 1 g (0.004 mole) of IX in DMFA was refluxed fo r3  h, a f t e r  
which the solvent  was r e m o v e d  by dist i l lat ion,  and the res idue  was worked up to give 0.25 g (31%) of X with 
mp  175-175.5 ~ (from b e n z e n e - h e p t a n e ) .  Found, %:C 68.6; H 5.4; N 7.8. Ci0HgNO 2. Calculated,  %: C 68.6; 
H 5.2; N 8.O. 

1. 

2. 
3. 

LITERATURE CITED 

V. I. Shvedov, V. K. Ryzhkova,  and A. N. Grinev,  Khim. Geterots ik l .  Soedin., 459 (1967). 
E. Beckmann,  Ber . ,  2.~6, 2623 (1_893). 
K. Auwers  and A. I. Walker ,  Ber . ,  31, 3042 (1898). 

1018 


