
S Y N T H E S E S  B A S E D  ON 5 - A R Y L - 2 - B R O M O A C E T Y L F U R A N S  
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{5-Aryl-2-furyl)glyoxals  and 4- (5-ary l -2- fury l ) th iazoles  were synthesized f rom 5-a ry l -2 -  
bromoace tylfurans.  

Continuing our r e s e a r c h  on aryl furans ,  we have studied the possibility of using the 5 - a r y l - 2 - b r o m o -  
acetylfurans (Ia-c) that we previously [1] synthesized for the synthesis of (5-aryl-2-furyl)glyoxals .  (5- 
Aryl-2-furyl )glyoxal  hydrates (IIa-c) were obtained in 60-90% yields by the action of dimethyl sulfoxide 
(DlVLSO) on Io 

p r q . ~ , c o c ,  n~ tc,.o2so c , .  jl-.~-~ ~ 
" , " 2 p -R  -f, 4 " 'O ~ "COCIIO- IIzO 

I a-c II a-c 

a R = a r :  b R = C I ;  C R = N O  2 

We also studied the possibili ty of using I in the synthesis of thiazole sys tems containing a 5-arylfuryl  
group in the 4 position of the thiazole ring. The react ion of alcohol solutions of bromo ketones (Ia-c) with 
potassium thiocyanate, thioacetamide,  or thiourea gave, respectively,  2-hydroxy-  (IVa-c), 2-methyl-(Va-c) ,  
or  2-aminothiazoles (Via-c). 2 -Amino-4-  [5-(p-nitrophenyl)-2-furyl] thiazole (VIc) was obtained in acetone 
with pre l iminary  isolation of isothiuronium hydrobromide VIIe. 
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E X P E R I M E N T A L  

[5-(p-Bromophenyl)-2-furyl]glyoxal  Hydrate (IIa). A solution of 1.7g (3mmole)of  In in 7 ml of DMSO 
was heated at 50 deg for 4 h and allowed to stand overnight. The next day, 50 ml of water was added to the 
mixture,  and the precipitated IIa was removed by filtration. Glyoxals IIb,e were s imilar ly  obtained (Table 1). 

5-(p-Bromophenyl)-2-( thiocyanatoacetyl)furan (IIIa)~ A solution of 3.53 g (10 mmole)of  In in 40 ml of 
alcohol was added to a solution of 1.54g (14mmole) of potassium thiocyanate in 5 ml of alcohol, and the mix- 
ture was heated for 1 h with s t i r r ing  on a boil ing-water bath, after  which the precipitate was removed by 
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fil tration to give 3.2 g (98%) of IIIa with mp 141-142 deg (from alcohol). Found: N 4.6; S 9.6%. Ci3HsBr- 
NO2S. Calculated: N 4.3; S 9.9%. 

5-(p-:Chlorophenyl)-2,(thiocyanatoacetyl)furan (IIIb). This compound was s imi lar ly  obtained in 90% 
yield and had mp 134-135.5 ~ (from alcohol) and Rf 0.6 (A1203, benzene, development with iodine). Found: 
C 56.1; H 2.9; C1 12.4; S 11.8%. CI3HsC1NO2S. Calculated: C 56.2; H 2.9; C1 12.8; S 11.6%. 

5-(p-Nitrophenyl)-2-( thiocyanateacetyl)furan (IIIc). This compound was s imilar ly  obtained in 75% 
yield and had mp 151.5-153 ~ (from alcohol). Found: C 53.8; H2.7; N 9.8; S 10.8%. C13HsN204S. Calculated: 
C 54.2; H 2.8; N 9.7; S 11.1%. 

2-Hydroxy-4- [5- (p-bromophenyl ) -2- fury l ] th iazo le  (IVa). A mixture of 2.42 g (7 mmole of IIIa in 40 
ml of glacial acetic acid, 1 ml of water, and 0.3 ml of concentrated sulfuric acid was heated with s t i r r ing  
for 30 min on a boi l ing-water  bath, af ter  which it was cooled, and IVa was removed by filtration. Hydroxy- 
thiazoles IVb, c (Table 2) were s imi lar ly  obtained. 

2-Methyl-4-[5-(p-bromophenyl) -2-furyl ] th iazole  (Va). A solution of 1 g (3 mmole of Ia and 0.18 g (3 
mmole') of thioacetamide in 20 ml of alcohol was heated with s t i r r ing  on a boiling-water bath for 1 h, after  
which it was cooled, and Va was removed by filtration. 2-Methylthiazoles Vb,c (Table 2) were s imilar ly  
obtained. 

2-Amino-4-[5- (p-bromophenyl) -2- furyl ] th iazole  (Via). A mixture of 1 g (13 mmole) of thiourea in 3 
mI of water and 4.34 g (13mmole )o f Ia  in 50 ml of alcohol was heated for 2 h with s t i r r ing on a boiling- 
water bath, after which it was cooled and treated with 2.5 g of sodium hydroxide. The mixture was then 
poured into 100 ml of water ,  and the precipitated Via was removed by filtration. 2-Aminothiazole VIb (Ta- 
ble 2) was s imi lar ly  obtained. 

S_-~2-[5-(p~Nitrophenyl)-2-furyl]-l-oxoethyl}isothiuronium Hydrobromide (VIIc). A solution of 0.25g 
(4 mmole) of thiourea in 15 ml of acetone was added to a solution of 1 g (3 mmole) of IC in 4 ml of acetone, 
and the mixture was refluxed for 30 min. It was then cooledand filtered to give 111 g (89%) of hydrobromide 
VIIe, which had mp 308-310 ~ (dec.) af ter  washing with acetone. Found: C 40.3; H 2.9; Br 20.5; S 8.1%. 
C13HllN304S-HBr. Calculated: C 40.4; H 3.1; Br 20.7; S 8.3%. 

2-Amino-4-[5-(p-ni t rophenyl) -2-furyl ] th iazole  (VIc). Ammonium hydroxide (20%) was added to a 
suspension of 1 g (2 mmole) of hydrobromide VIIc in 5 ml of water until the mixture was alkaline, and the 
precipitated VIc was removed by fil tration (Table 2). 
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