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Var ious  condensed he te rocyc l ic  s y s t e m s  were  obtained f r o m  2 - a c y l - 3 - a m i n o b e n z o -  
furan de r iva t ives .  

Continuing our  r e s e a r c h  on 2 - acy l -3 - aminobenzo fu ran  der iva t ives ,  we have studied the poss ib i l i ty  
of the p r epa ra t i on  of var ious  condensed he te rocyc l ic  s y s t e m s  f r o m  them in o rde r  to make  a fu r the r  in- 
ves t igat ion of t he i r  chemica l  p r o p e r t i e s .  

When 2 - ca rboxy -3 -acy l am i nobenzo fu r an  (I), which we prev ious ly  obtained in [1], was heated with 
acet ic  anhydride,  2 -me thy l -4 -oxobenzofu ro [3 ,2 -d ] - l , 3 -oxaz ine  (II) was formed.  Benzofuropyr imidine  
der iva t ive  III was obtained by reac t ion  of I with aniline in the p r e s e n c e  of phosphorus  t r i ch lo r ide .  In an 
a t tempt  to obtain the pyr imid ine  de r iva t ive  by heating I with ace tamide  at 150-160~ we isola ted a d e e a r -  
boxylat ion product  - 3 -ace tamidobenzofuran  (IV) - which we have p rev ious ly  descr ibed  in [1]. 

,c.3co, o 

0 0 

I l l  I Ii 

N~----~CH a ~ _ _ ~ N  H COCH 3 
NH 

[l 
O 

IV 

Star t ing I was isolated when the reac t ion  t e m p e r a t u r e  was lowered.  Condensation of the amide  (V) 
and methyl  e s t e r  (VI) of 3 - aminobenzo fu ran -2 -ca rboxy l i c  acid, respect ive ly ,  with ethyl o r tho fo rmate  in 
acet ic  anhydride and with c a p r o l a c t a m  O-methyl  e the r  gave the cor responding  benzofuropyr imid ine  de-  
r iva t ives  VII and VIII.  

*See [1] for  communica t ion  I. 
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Methyl 3 - (1 -py r ry l )benzo fu ran -2 -ca rboxy la t e  (IX) is formed in good yield when VI is ref luxed with 2,5- 
d imethoxyte t rahydrofuran  in acet ic  acid.  The benzo fu ro - l , 4 -d i azep ine  der iva t ive  (XII) was  synthesized 
via the following scheme:  
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The s t ruc tu r e s  of the compounds obtained in this r e s e a r c h  were  conf i rmed by I R a n d  P M R s p e c -  
t roscopy .  

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

The IR spec t r a  of KBr  pe l le t s  of the compounds were  recorded  with a UR-10 s p e c t r o m e t e r .  The 
PMR s p e c t r a  of CDC13 (II) and t r i f luo roace t i c  acid (XII) solutions were  recorded  with a JNM-4H-100 spec -  
t r o m e t e r  with t e t r ame thy l s i l ane  as the internal  s tandard.  

2 -Methyl~4-oxobenzofuro[3 ,2-d] - l ,3 -oxaz ine  (II). A 1.5-g (6.9 mmole)  s ample  of I was refluxed with 
4.5 mi~of acet ic  anhydride, a f t e r  which the mix tu re  was cooled and the resul t ing c r y s t a l s  were  removed  
by f i l t ra t ion and washed with cold heptane to give 1.2 g (87%) of II with mp 152 ~ ffrom heptane).  Found: 
C 65.7; H3.7 ;  N 6.5%. CltH~NO 3. Calculated:  C 65.7; H 3.5; N 6.6%. IR spec t rum:  1760 and 1800 cm -1 
(CO). PlVIR spec t rum  (CDC13), ppm:  2.52 (singlet, CHs) and 7.3-7.9 (aromat ic  H). 

2 -Methy l -3-phenyl -4-oxobenzofuro[3 ,2-d]pyr imid ine  (III),r A solution of 0.45 g of phosphorus  t r i -  
chlori~e in 5 ml  of toluene was added dropwise  to a mix tu re  of 1.9 g (9 mmole)  of I and 0.85 g (9 mmole)  
of aniline "in 150 ml  of toluene, and the mix tu re  was then refluxed for  3 h and allowed to stand overnight .  
The organic  l a y e r  was washed with sodium carbonate  solution and water ,  and the toluene was removed  
by dis t i l la t ion to give 1.3 g (54%) of III with mp 238-240 ~ (from alcohol).  Found: C 73.6; H 4.6%. CITH12N202. 
Calculated: C 73.9; H 4.8%. IR spec t rum:  1710 cm - t  (C =O). 

4-Oxobenzofuro[3,2-d]pyr imidine  (VII). A mix tu re  of 2.5 g (14 m m o l e ) o f  3 -aminobenzofuran-2 -  
ca rboxamide  [1], 22 ml  of ethyl o r thoformate ,  and 23 ml  of acet ic  anhydride was refluxed for  2 h, a f t e r  
which the solvent  and excess  acet ic  anhydride were  removed  by vacuum dist i l lat ion,  and the res idue was 
r ec rys t a l l i zed  f r o m  methanol  to give 0.4 g (15%),of VII with mp 297-300 ~ (from methanol)  (rap 301-304 ~ 
[2]). Found: C 64.4; H 3.2%. CIoH6N202 . Calculated: C 64.5; H 3.2%. 

,~-Carbomethoxy-3-aminobenzofuran  (VI). A 3.8-g (0.02 mole) s ample  of methyl  o-cyanophenoxy-  
ace ta te  was dissolved in 20 ml  of a 0 .5  M solution of sodium methoxide in methanol ,  and the mix tu re  was 
allowed to stand at room t e m p e r a t u r e  for  24 h. The solvent  was then evaporated,  and the res idue was 
washed with wa te r  to give 2.9 g (76%) of VI with rap 82-84 ~ (from benzene).  Found: C 63.0; H 4.6%. 
C10HgNO 3. Calculated: C 62.8; H 4.7~ 

9-Oxo-3 ,4 ,5 ,6 ,7 ,8-hexahydrobenzofuro[3 ,2-d]pyr imido[1 ,2-a]azepine  (VIII). A mix tu re  of 2.2 g (11 
mmole)  of 2 -ca rbomethoxy-3 -aminobenzofu ran  and 2.6 g (0.011 mole) of c ap ro l ac t am O-methyl  e the r  was 
heated at 160 ~ fo r  8 h, a f t e r  which it was cooled, and the resul t ing oil c rys ta l l i zed  slowly on standing. The 
c r y s t a l s  we re  removed  by f i l t ra t ion and washed with alcohol to give 1 g (35%) of VIII with mp 163-165 ~ 
(from alcohol).  Found: C 70.7; H 5.8%. C15H14N202. Calculated:  C 70.9; H 5.5%. IR spec t rum:  1700 
cm -I (C = 0). 

2-Ca rbome thoxy-3 - (1 -py r ry l )benzo fu ran  (IX). A mix tu re  of 2 g (0.01 mole) of VI and 1.4 g (0.01 
mole) Of 2 ,5-d imethoxyte t rahydrofuran  was refluxed with 20 ml  of glacial  acet ic  acid for  1.5 h, a f t e rwhich  
the solution was evapora ted  to dryness ,  and the c rys ta l l ine  res idue  was washed with alcohol to give 1.7 g 
(68%) of IX with mp 102-103 ~ (from alcohol).  Found: C 69.5; H 4.6%. Ci4HIINO 3. Calculated:  C 69.7; 
H 4.6%. IR spec t rum:  1720 cm -1 (C =O). 

2-Benzoyl -3- [N-(c0-chloroacetamido)]benzofuran  (XI). A 2.8-g (25 mmole)  s ample  of chloroacety l  
chlor ide was added dropwise  with s t i r r i ng  to a solution of 5.3 g (22 mmole)  of 2 -benzoy l -3 -aminobenzo-  
furan [1] in 100 ml  of d ry  benzene,  and the mix tu re  was refluxed for  3.5 h. It was then cooled, and the 
solvent  was removed  by dist i l lat ion to give 5.5 g (79%) of XI with mp 127-128 ~ (from alcohol).  Found: C 
65.0; H 4.0%. CiTHt2C1NOs. Calculated:  C 65.1; H 4.0%. 
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5-Phenyl -3 ,6-d ihydro- l ,4 -d iazepino[6 ,5-b]benzofuran-2(1H)-one  fXII): A mix tu re  of 3 g (0.01 mole) 
of benzofuran XI and 1.4 g (0.01 mole) of urot ropin  in 50 ml of absolute alcohol was refluxed for  10 h, a f te r  
which it was cooled and the result ing prec ip i ta te  was removed by f i l t ra t ion to give 1.5 g of XII. The sol-  
vent was removed f rom the mother  l iquor  by dist i l lat ion to give another  0.5 g of product  with nap 255 ~ (dec., 
f rom alcohol). Found: C 73.8; H 4.7%. C17H12N202. Calculated: C 73.9; H 4.3%. IR spect rum,  cm-l :  
1685 (C=O) and 3080 (N-H) .  PMR spect rum,  ppm: 4.83 (doublet, CH 2) and 7.6-8.0 (aromatic H). 
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ARYL 2-THIENYL SULFIDES AND ARYL 

2-THIENYL SULFONES 
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A method was developed for  the synthesis  of the previous ly  unknown aryl  2-thienyl sulfides; 
the method is based on the reac t ion  of 2-chlorothiophene and its der ivat ives  with thiophe- 
nols in the gas phase at 450-500~ The synthesized sulfides were  oxidized to the c o r r e -  
sponding aryl  2-thienyl sulfones,  which were  also previous ly  unknown. 2 ,5-Dichlorothio-  
phene reac ts  with excess  thiophenol to give 2,5-bis (phenylthio)thiophene, which is oxidized 
to the corresponding disulfone. 

Up until now, aryl  thienyl sulfides have been unknown. We have developed a s imple method for  the 
synthesis  of aryl  2-thienyl sulfides based on the react ion of thiophenols with 2-chlorothiophene and its 
der iva t ives  at 450-500~ in an iner t  gas a tmosphere .  

2-Chlorothiophene and its der iva t ives  (I) react  with thiophenols in a flow sys tem (in an empty quartz  
tube) to give the cor responding  aryl  2-thienyl sulfides {II) in 30-50% yields.  

x_ffffff~cl + HsR - -  x ~ - s R  + .Cl O} 

I II 

X~H,  C2H 5, CI, C6H5S; R=CfH fi, 4-CH3C6H 4, I~CIOH 7 

2,5-Bis  (phenylthio)thiophene (III) is s imultaneously formed f rom 2,5-dichlorothiophene and thiophenol. 

CI CI C6H s --S S--C6H 5 

III 

The yield of III increases  as the rat io  of RSH to RC1 is ra ised (Table 1). 

4 -Th ioc reso l  does not undergo react ion (2), and 1-thionaphthol does not reac t  at all with 2 ,5-dichloro-  
thiophene. 
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