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A number  of 2-acyl  de r iva t ives  of selenophene were  synthesized in high yields  by t r ea tmen t  
of selenophene and its homologs with carboxyl ic  acid anhydrides  in the p resence  of pe rch lo -  
r i e  acid.  

Acyl de r iva t ives  have found broad  appl icat ion in selenophene chemis t ry .  2-Acylse lenophenes  a re  ob- 
ta ined by the F r i e d e l - C r a f t s  reac t ion .  Umezawa [1] f i r s t  acyla ted  the selenophene r ing  using acetyl  and 
propionyl  ch lor ides  and stannic chloride as the ca ta lys t .  Kataev and Palkina [2] acyla ted selenophene and 
i ts  homologs with acid anhydr ides  in the p resence  of phosphoric  acid.  Many acylse lenophenes ,  including 
unsa tura ted  ketones and ketocarboxyl ic  ac ids ,  were  synthes ized by Yur ' ev  and c o - w o r k e r s  [3-5], who used 
s i l icoanhydr ides  of carboxyl ic  acids as  acyla t ing agents .  

"We have studied the acylat ion of selenophene and i ts  homologs with acid anhydr ides  in the p resence  
of pe rch lo r i c  acid,  which, as  was shown in [6-9], is an effect ive ca ta lys t  for  the acylat ion of furan, thio-  
phene, and p y r r o l e .  

It is well known that, on reac t ion  with carboxyl ic  acid anhydrides ,  pe rch lo r i c  acid f o r m s  reac t ive  acyl 
p e r c h l o r a t e s  [10, 11] which a r e  a lso  acyla t ing  agents .  

1RCO)20 + HCIO 4 ~ RCO + CIO 7 + RCOOH 

S ~ e  + RCO+CIO~ = ~ COR + HCIO4 
Se 

TABLE 1. 2-Acylse lenophenes  

Compound Bp (mm) 
mp 

Semiearbazone 

Empirical calcu- 
formula ' found lated 

2-Acetylselenophene 
2 - propfonylselenophene 
2-Butyrg!selenophene 
2-IsoSubzrylselenophene 
2-Valerylselenophene 
2 -Isovaletylselenophene 
2-Diethylacetylseleno- 

phene 
3-Methyl-2-acetylseleno- 

phene 
5-Methyl-2-acetylseleno- 

phene 

96--97,(8) 
122--124 (12) 
135 (12) 
110--112 (8) 
130--131 (8) 
122--124 (10) 
129--131 (8) 

107--108 (10) 

111--112 (10) 

197--198 
171--171,5 ~ 

15~6~587 
172,5--173 

166--166,5 
159--160 

207--209 

219--221 

CTHgN~OSe 
CsHILNsOSe 
CoH13NaOSe 
CI4HI4N404Se 
CloHl~NaO,Se 
CloHlsNaOSe 
CI~HIsN404Se 

CsHnN3OSe 

CsHnN3OSe 

18,57 18,26 
17,76 17,23 
16,5 16,27 
15,11 14,7 
15,32 15,45 
15,84 15,45 

18,53 17,23 

17,32 17,23 

Yield, 
90 

77,4 
74,5 
82 
75,2 
80,5 
78 
78 

78,5 

79 

*rap 175-176 ~ [1 ]. 
SThe mel t ing  point and analyt ical  r e su l t s  for  the 2 ,4-d in i t ro -  
phenylhydrazone a re  p resen ted .  
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The acylat ion of selenophene with carboxyl ic  acid anhydr ides  in the p re sence  of smal l ,  catalyt ic  
amounts  of pe rch lo r i c  acid p roceeds  readi ly  and rap id ly  and makes  it poss ible  to quicldy obtain ketones of 
the selenophene s e r i e s  in yields  f r o m  75 to 82%. 

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

Selenophene and 3-methylse lenophene  were  synthes ized by  the reac t ion  of the appropr ia t e  olefins with 
se lenium meta l  [12]. The side fo rmat ion  of toluene, which boi ls  at the same t e m p e r a t u r e  as selenophene,  
was obse rved  during the p repa ra t ion  of selenophene ; this compl ica ted  the purif icat ion of selenophene.  In 
this study, selenophene containing 92% of pure  compound in 8% toluene, which, in the p re sence  of pe reh lo r i c  
acid,  is v i r tua l ly  unreact ive  with r e s pec t  to acylat ion [13], was used in this work.  2-Methylselenophene was 
obtained by Kishner  reduct ion [15] of se lenophene-2-a ldehyde  [14]. Selenophene and its homologs were  
analyzed by gas- l iquid  chromatography .  

2-Aeety lse lenophene .  A solution of 0.65 g (0.005 mole) of 72% perch lo r i c  acid in 17.3 g (0~ mole) of 
acet ic  anhydride was added with s t i r r i ng  to a mix ture  of 48.4 g (0.34 mole) of selenophene (92% pure) and 
34.7 g (0.34 mole) of acet ic  anhydride .  The reac t ion  mixture ,  which w a r m e d  up and darkened,  was poured 
a f t e r  30 rain into 250 ml of wate r .  The organic product  was ex t rac ted  with e ther ,  and the ex t rac t  was washed 
with sodium carbonate  solution and water  and dried over  calcined ca lc ium chlor ide .  The solvent  was r e -  
moved,  and the res idue  was vacuum dist i l led to give 45.5 g (77~ of 2-aeety lse lenophene with bp 96-97 ~ 
(8 ram) and nD 2~ 1.6009 (bp 93.5 (7 mm) ,  nD 2~ 1.6011 [12]). The semica rbazone  had mp 197-198 ~ [from a lco -  
hol -benzene  (1:1)]. Found %: N 18.57o CTHgN3OSe. Caleo %: N 18.26. The phenylhydrazone had mp 112- 
114 ~ (from dilute alcohol).  Found %: N ]0~ CI2HllN2Se. Calc.  %: N 10.64. According to [1] the phenyl-  
hydrazone has mp 114-116~ 

The other  2-acyl  de r iva t ives  of selenophene were  s i m i l a r l y  obtained (see Table 1). In the acylat ion 
with butyr ic ,  i sobutyr ic ,  va l e r i c ,  and i sova le r ic  anhydr ides  the product  was washed with 20% sodium hy-  
droxide.  
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