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Hydroxy der iva t ives  of benzoselenophene that contain a hydroxyl  group in the benzene ring 
are  formed by the action of aqueous alcoholic sodium hydroxide on selenophenopyryl ium 
pe rch lo ra t e s .  The s t ruc ture  of the synthesized compounds was proved by IR and NM1R 
spec t roscopy .  

Selenophenopyryl tum salts  [1,2] display the high reac t iv i ty  cha rac t e r i s t i c  for  pyryl ium salts [3, 4]. 
Thus they a re  conver ted  to selenophenopyridines by the action of ammonia [1,2], while t r ea tmen t  of them 
with secondary  amines gives dialkylamino der iva t ives  of benzoselenophene /5]. It s eemed  of in te res t  to 
study the recyc l iza t ion  of se lenophenopyryl tum sal ts  in alkaline media  and, as in the case  of th ienopyryl i -  
um salts  [6], to obtain the cor responding  hydroxy der iva t ives .  In fact,  7-hydroxy der iva t ives  of benzo-  
selenophene were isolated by heating aqueous alcohol solutions of selenopheno[2,3-c]pyryl ium sal ts  in the 
p resence  of excess  sodium hydroxide .  Considering the fact that the react ion proceeds  through the in te r -  
mediate format ion of a diketone (I) and subsequent in t ramolecula r  crotonic  condensation with the possible 
format ion of i somer ic  products  II and III, the position of the hydroxy group was proved by a study of the 
NM!R spec t r a  of the hydroxybenzoselenophenes  obtained f rom 7-ethyl-subst i tu ted selenopheno[2,3-c]-  
pyryl ium sal ts .  
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When R = H, the p resence  of two singlets (2.22 and 2.34 ppm) and the regions of thei r  chemical  shifts ,  
which coincide well  with the known data on the chemical  shifts of the methyl  groups of toluenes [7], make 
it  possible to unambiguously assign the spec t ra  to s t ruc tu re  II. In the opposite case (s t ruc ture  III), the 
NMR spec t r a  should have contained a t r ip le t  and quar te t  of signals of the ethyl group,  which are due to the 
s p i n - s p i n  coupling between the methyl and methylene groups [8, 9]. The NlVIR spec t ra  when R = CH 3 give 
three  singlets;  this is also in agreement  with s t ruc tu re  II. Under s imi la r  conditions, se lenopheno[3,2-c]-  
pyry l ium salts  fo rm 4-hydroxy  der iva t ives  of benzoselenophene in the same yields (40-60%). As in the 
case  of the prepara t ion  of 7-hydroxy der iva t ives  of benzoselenophene,  the position of the hydroxy group 
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TABLE 1. 4- and 7-Hydroxybenzoselenophenes 
O H  R ~ R  2 I 

O H  

I - I V  V - V | |  

Comp. R I R, R2 R, mp,'C a �9 RI b Empirical 
forma]a 

I H CH3 CHa [ H 113--114 0,861 c,on,oOSe 
II H Ct-I, CH, "HCH~' 150--L~I I089' CuH,,OSe 

III H H CHs 102--103/~87/ CioHl0OSe 
IV H H C~a 71--73 I092 C,HsOSe 
V H C~3 CHa I 111--112t0,85 CiaHloOSe 

V~ CHs CH3 .H CH$I 92--93 ]0,86 CuHI2OSe 
CH C'H3 CH3 CHa!116---117 /0,81 C.H~2OSe 

Found,% _ Calc.,a/o Yiel 

53,6!45134,8 53,3 4,4 } 85,1 63,8 
55,5 5,2 32,8 55,35,0 330 51,3 
53,614.7 34.8 53,3 4,4 35.1 22.6 
51,641 371 ~ 51.2 3,8] 37,4 20,3 
53,6 4,5 343 53.3 4,4! 35,1 42,5 
55,6 5,2 i 32.7 55,3 5,0[ 33,0 51,5 
55.5 52] 32,8 553 5 0 33,0 32,8 

. , . . . 

a F r o m  hexane;  f rom h e x a n e - b e n z e n e  (1 : 1) in the case  of VI. bActiv-  
i ty II aluminum oxide with elution with acetone and development  with 
iodine vapors  or in UV light. 

is de te rmined  by a study of the NMR spec t ra  of the product  of recycl iza t ion  of 2 ,6 -d imethy l -4 -e thy l -  
selenopheno[3,2-c]pyryl ium pereh lora te  (IV, R = H, R'  = CH~). 

The IR spec t ra  of 4- and 7-hydroxy der ivat ives  of benzoselenophene contain a lmost  identical absorp-  
tion bands over  a broad range of f requencies .  For  example,  the i somer ic  d imethylhydroxybenzoseleno-  
phenes have the following strong and medium absorPtion bands: 2 ,5-dimethyl-7-hydroxybenzoselenophene 
1608 (m), 1582 is), 1560 (s), 1456 (s), 1425 (s), 1335 is), 1274 is), 1200 im), 1160 is), 1068 (s), 1054 (s), 
863 (w), 848 is), 838 (s), 722 (w) cm-1; 2 ,6-dimethyl-4-hydroxybenzoselenophene 1610 ira), 1583 (m), 1540 
(s), 1468 (s), 1444 (m), 1355 (s), 1268 (s), 1215 (s), 1140 (s), 1040 (w), 977 (m), 867 (m), 838 (s), 821 (s) 
cm -i . The spec t ra  of products  that are  not substi tuted in the selenophene ring additionally contain an ab- 
sorption band at 690 cm -1. The ass ignment  of the absorption bands at 600-1500 cm -1 was previous ly  made 
in [10]. The absorption band at 3600-3610 cm -I at tests  to the p resence  of a phenolic hydroxyl  group in all 
of the compounds obtained. The individuality of the products  was conf i rmed by th in- layer  chromatography 
(TLC) (see Table 1). 

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

The NMR spec t ra  of CC14 solutions (about 5%) were  r eco rded  at 40 MHz with a YaMR-5535 spec t rom-  
e t e r  at room tempera tu re .  The chemical  shifts were measured  re la t ive  to hexamethyldis i loxane as the in- 
te rna l  s tandard and conver ted  to the te t ramethyls i lane  scale .  The IR spec t ra  of KBr pellets  i600-1800 
cm -i) and CC14 solutions (3400-3700 cm -l) were  r eco rd ed  with a UR-20 spec t rophotomete r .  

2 ,5-Dimethyl-7-hydroxybenzoselenophene.  A solution of 3.75 g of NaOH in 7.5 ml of water  was added 
to 4.9 g i0.015 mole) of 2 ,5 ,7- t r imethylse lenopheno[2,3-c]pyryl ium perch lora te  in 25 ml of ethanol, and the 
mixture  was ref luxed for 8 h. The alcohol was removed  by disti l lation, and 200 ml of water  was added to 
the res idue .  The aqueous solution was ex t rac ted  three  t imes  with e ther  and acidified to pH 2-3 with hydro-  
chlor ic  acid.  The resul t ing oily liquid was ex t rac ted  with e the r ,  and the ex t r ac t  was dr ied with sodium sul -  
fa te .  The e ther  was removed  by disti l lation, and the res idue was c rys ta l l i zed  to give 2,15 g (63.8~) of a 
product  with mp 113-114 ~ (from hexane,  l ight-yel low needles) and Rf 0.86. Found,~: C 53.6; H 4.5; Se 
34.8. Cl0H10OSe. Calculated,%: C 53.3; H 4.4; Se 35.1. 
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