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A se r ies  of physiologically active mater ia ls  has recently been found among arylfuran derivat ives 
[1, 2], which has stimulated interest  in this class of compounds. 

Meerwein arylat ion of furfural  can be used to obtain arylfurans  ; in this case the aryl residue enters 
into position 5 of the furan ring [1-4]. However, in the major i ty  of cases  [1-3] the formed 5-aryl furfura ls  
were not isolated in an individual state. 

This r e sea rch  studied the arylat ion of furfural  with phenyldiazonium salts having e lect ron-accept ing 
substituents in the benzene ring. All of the 5-ary l fur fura ls  ( Ia-  e) obtained in this case were isolated indi- 
vidually and charac te r ized  in detail. Kishner reduction of aryl furfura ls  (Ia-d) gives the corresponding 
2 -methy l -5 -a ry l fu rans  (IIa-d) in high yield; 5-(p-nitrophenyl)furfural  (Ie) does not fo rm the corresponding 
aryl furan upon Kishner reduction. Reduction of aldehydes Ia-e  with sodium borohydr ide  gave high yields 
of the corresponding 2 -hydroxymethy l -5 -a ry l fu rans  (IIIa-e), t ransformed fur ther  into their  acetates and 
ethyl e thers .  

X ~ " %.. .~ OHO X ~ 0 
~ a  -e) 

X ~  OH,} X ~OH?OH 
2[(a-d) ~r(a-e) 

X=a) P=F,b) m=F , c)P =Br, d) P.='Ol,e) P =NO Z 

TABLE 1. 5-Aryl furfura ls  

la 

lb 

lc 

Mp (deg) 
.~ c 

Found (%) 

30 73--74 (frOm 169 53 
h~xane) 

34 95--96 (from l~et- 169,69 
roleum ethei) 

153.5--154- I 52 77 30 (from]Senzene)~l ' 

*Thiosemiearbazone:  

3,59 

4,00 

3,00 

Empirical 
Formula 

CIIH 7FO~ 

CnH TFOe 

C.nHTBrO~ 

Calc. 
(%) 

clH 
69,47 3,68 

69,47 3,58 

52,46 2,80 

mp 205-206 ~ (from benzene). 

1665 325, 4,37 
224 4,17 

1 679 322, 4,4! 
223 4,21 

1 690 328, 4,79 
227 4 ,O9 

Found, %: 
C 54.87; H 4.03; N 15.79; S 12.33. C12H10FN3OS. Calculated, %: 
C 5 4 . 7 5 ; H 3 . 8 0 ; N  1 5 . 9 7 ; S 1 2 o 1 7 .  

Thiosemicarbazone:  mp 205-206 ~ (from chlorobenzene).  Found, %: 
C 44.49; H 2.98; Br 24.50; N 13.14; S 9.99. C12H10BrN3OS. Calcu- 
lated, %: C 44.45; H 3.11; Br  24.65; N 12.96; S 9.89. Found, %: 
Br 32.21. Calculated, %: Br 31.74. 
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The synthesized compounds (I), (II), and (III), and also the ethyl ethers  and acetates of compounds 
(III) were examined in the Chemotherapy Labora to ry  of the S. Ordzhonikidze All-Union Scient i f ic-Research 
Institute of Pharmaceut ica l  Chemis t ry  on the spec t rum of antibacterial  effect and also in relat ion to the 
type A (strain PR-8) influenza virus .  It was established that compound (IIIc) and also its acetate and 
ethyl ether display antiviral activity in vitro and neutral ize ILD100 of influenza vi rus  in a dilution of 
1 : 1000 ; these same compounds display ant i tubercular  activity in vitro and in a dilution of 1 : 250,000. 

EXPERIMENTAL 

p-Fluoroaniline was obtained by the known method [5], bp 65-66 ~ (7 mm), n~ i. 5416. Literature 
data:n~ io5195 [6].* Found, %: C 64.76;H 5.50;N 12.40%. C6H6FN. Calculated, %: C 64.86: H 5.40; 
N 12.62%. 

5.-(p-Fluorophenyl)furfural (la). p-Fluoroaniline hydrochloride, obtained from 12.8 g of p-fluoro- 
aniline, 25 ml of water, and 50 ml of concentrated hydroehloride acid, was diazotized with a solution of 
8.2 g of sodium nitrite in 35 ml of water. The reaction mixture was stirred for 20 min at 5 ~ then 9.6 g 
of furfural in i0 ml of acetone and a solution of 2.3 g of copper chloride in 5 ml of water were added. The 
reaction mixture was stirred for 4 h at 20-25 ~ and 500 ml of water was added. The precipitate was filtered 
and washed with water. Aldehydes (Ib-e) were obtained analogously. Yields, constants, and analytical 
data of the obtained 5-arylfurfurals (and their thiosemicarbazones) are presented in Table l; for constants 
of compounds (Id, e) see the literature [4]. 

2-Methyl-5-(p-fluorophenyl)furan (IIa). We boiled 1.9 g of (la) and 4 ml of hydrazine hydrate in 20 
ml of ethylene glycol for 15 min. To the reaction mixture cooled to 60 ~ was added 4 g of powdered potas- 
sium hydroxide, the mixture was boiled with stirring for 30 min and cooled, and the precipitate was fil- 
tered. Constants of compounds (IIa-d) obtained by us are presented in Table 2. 

2-Hydroxymethyl-5-(p-fluorophenyl)furan (Ilia). To I. 2 g of (la) in 20 ml of dioxane was added in 
drops a solution of 0.4 g of sodium borohydride in 5 ml of water. The mixture was boiled for 1 h and 
cooled, 2 ml of 10% sulfuric acid was added, and the mixture was poured into I00 ml of water. The pre- 
cipitate was filtered. Constants of compounds (Ilia-e) obtained by us are presented in Table 3. Reaction 
of (Ill) with acetic anhydride in the presence of sodium acetate gave the corresponding acetates,and reac- 
tion of (lID with ethyl iodide in the presence of potassium hydroxide gave the ethyl ethers. Their constants 
are also presented in Table 3. 

1. 
2. 
3. 
4. 
5. 
6. 
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*The ref rac t ive  index indicated in the l i te ra ture  [6] is a resul t  of e r r o r .  We obtained the acetyl derivative 
of p-fiuoroaniline,  the constant of which was identical to l i terature data [6]. The PMR spect rum of p-f luo-  
roaniline taken by us completely confirmed its s t ruc ture .  
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