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We have synthesized new he te rocyc l ic  sys tems  - 2-phenylthieno[2,3-b] - and 2-phenylselenopheno[2,3-  
b] furan (IIa ,b) - by decarboxylat ion o f 2-phenylthieno [2,3-b] - and 2-phenyl s elenopheno [2,3-b] furan -5-ca  r -  
boxylic acids (In,b). Compounds Ia,b a r e  formed in the cycl izat ion of the corresponding 5-furyl thio (or 
seleno)acet ic  acids 0]Ia,b) in acet ic  anhydride in the p re sence  of sodium ace ta te ,  together  with lIa,b, in 
a ra t io  of ~ 2:1. In alkaline media ,  because  of the high e lec t rophi l ic i ty  of the carbon in the 5 posi t ion,  the 
-XCtt2COOtt res idue  is replaced by a hydroxyl  group to give 2 -pheny l -4 - fo rmyl -5 -hydroxyfu ran  [3], and 
cycl izat ion of IIIa,b is not observed  (see [1,2]). Compounds IIIa,b were  synthesized f rom the enamines of  
the 4 - fo rmyl  der iva t ives  of th io-  and selenofurans  (IVa,b). 2 -P h en y l -4 - fo rm y l -5 - ch lo ro fu r an  (-v') was ob-  
tained by the method in [4] f rom disubst i tuted enamines.  

E X P E R I M E N T A L  
2 -Pheny l -4 - fo rmy l -5 - fu ry l t h io  (seleno)acetic Acids 0IIa,b).. A mix ture  of 0.01 mole  of IV and 0.011 

mole of pe rch lo r ic  acid was ref luxed in benzene for  2 h, a f te r  which the prec ip i ta te  was removed  by f i l t r a -  
t ion, washed with ch lo ro fo rm,  and ex t rac ted  with 10% aqueous sodium carbonate  solution. The ex t rac t  was 
acidif ied,  and the resul t ing prec ip i ta te  was r ee rys t a l l i zed  f ro m  benzene to give IIla [83% yie ld ,  nap 129 ~ 
?~max (ethanol) 296 nm (log ~ 4.53). Found: S 12.5%. C13Hi004S. Calculated: S12.2%] and IIIb ~[87% yield,  
mp 128 ~ ~max  (ethanol) 296 nm (log e 4.09). Found: C 50.2; I~ 3.5%. Ci3H10OtSe. Calculated: C 50.5; 
H 3.2%.]. 

2yPhenylthieno[2,3zb] - and 2-Phenylselenopheno[2,3-b]furans  (Ha,b). A 0.01-mole sample of ]1I was 
ref luxed in a mix ture  of 20 ml of  acet ic  anhydride and 2 g of sodium aceta te  for 1 h. The prec ip i ta ted  sub-  
s tance was ext rac ted  severa l  t imes  with boiling pe t ro leum e ther ,  the solvent was removed  by dist i l lat ion,  
and the res idue  was r ec rys t a l l i zed  f rom aqueous ethanol (IIa,b). The res idue  remaining af te r  ext ract ion 
was dissolved in wa te r ,  and the solution was acidified. The prec ip i ta te  was removed  by f i l t rat ion and c r y s -  
tal l ized f rom ethanol (In,b). Compound In: 46~0 yield,  rap 277 ~ ?~max (ethanol) 315 nm (log e 4.27). Found: 
C 64.3; H 3.8; S 13.3%. C13H803S. Calculated: C 63.8; H3.8;  S 13.1~; compound Ib was not isolated 
f rom the reac t ion  mass .  Compound lIa: 21% yield ,  mp 81 ~ X max (ethanol) 297 nm (log e 4.37). Found: 
S 16.5%. C12tt8OS. Calculated: S 16.0%. Compound I]b: 17% yield ,  mp 102 ~ ~max  (ethanol) 299 rim (log 

4.50). Found: C 58.5; H3.6%. C12HsOSe. Calculated: C 58.3; H3.2%. 
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nl a,b ~ a,b n a,b a x ~ s ;  b x = s e  . 

2-Pheny l -4 -methy laminomethy lene-5- th io  (seleno)furanones (iva,b). Compound IVa: 91% yield,  mp 
160 ~ (from benzene) ,  Xma x (ethanol) 432 nm 0og e 4.10). Found N 6.6; S 14.7%. C~2Hl~NOS. Calculated: 
N6.5;  S 14.9%. Compound IVb: 86% yield ,  mp 138 ~ (from benzene),  Xmax (ethanol), 452 nm (log e 4.01). 
Found: N 5.3%. C12Hl~NOSe. Calculated: N 5.3%. 
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2-Pheny l -4 - fo rmy l -5 -eh lo ro fu ran  67). This compound was obtained in 84% yield and had mp 74 ~ (from 
cyclohexane) and Xmax 278 nm (log ~ 4.27). Found: C1 17.1~0. CIlHTC102. Calculated: C1 17.2%. 
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