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In o rde r  to synthesize various condensed heteroeycl ic  sys tems [1, 2], we studied the reaction of 2- 
amino-3-ethylcarboxycyclohexeno[b]thiophene [3] (I) with phenyl isothiocyanate.  In this case,  we obtained 
2-(3 '-phenylthioureido)-3-ethylcarboxycyclohexeno[b]thiophene (II), which eyclizes to III on t reatment  with 
potass ium hydroxide. Compound III reacts  with acryloni t r i le  to give N-cyanoethyl derivative IV. Corn- 
pound V was also synthesized f rom I. 
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Pre l imina ry  data f rom an investigation of the physiological  activity of these and s imi lar ly  constructed 
substances indicated they have high and selective bacter icidal  activity. 

EXPERIMENTAL 

2-(3 ' -Phenylthioureido)-3-ethylcarboxycyclohexeno[b]thiophene (II). This compound, with mp 184- 
185 ~ (from dioxane), was obtained in 87% yield by heating equimolecular  amounts of I and phenyl isothio- 
cyanate in ethanol. UV spec t rum (in ethanol, c 10 -5 M), ~max, nm, (log e): 272, 345 (4o01; 4.12). Found: 
C 59.5; 60.0; N 7.6; 7~ ClsH20N202S 2. Calculated: C 60.0; N 7.7%. 

3-Phenylcyclohexeno [1 ' ,2' : 2,3 ]thieno [4 ,5 -e ] - lH-pyr imid in-4-one-2- th ione  (III). A mixture of 3 o6 g 
(0o01 mole) of II in 30 ml of 2 N sodium hydroxide was heated for 3 h, af ter  which the solution was acidi-  
fied with concentrated CHaCGGH, and the precipi tate  was crystal l ized f rom dioxane to give 2.8 g (90%) of 
a product  with m p >  250 ~ UV spec t rum (in ethanol, c 10 -5 M), ;~max, nm (log e): 287,340 (4.09, 4.20)~ 
Found: C 60.9; 61.2; N 8.9; 8.9%~ C16HI4N2OS2~ Calculated: C 61.1; N 8.9%. 

1-Cyanoethyl-3-phenylcyclohexeno [1',2'  : 2,3 ]thieno [4,5-e]pyrimidin-4-one-2-thione (IV). A mixture 
of 3.15 g (0.01 mole) of III, 5.3 g (0.1 mole) of acryloni t r i le ,  and 2 g of tr iethylamine in ethanol was r e -  
fluxed for 2 h. The solution was then poured over  ice,  and the precipitate was crystal l ized f rom ethanol 
to give 3.3 g (88~o) of a product  with mp 180-182 ~ IR spect rum:  1700 (C----O), 1230 (C =S) ,  2260 (C ~ N) 
cm -1. Found: C 61.9; 61.8; N 11.5; 11.4~. ClaHITN3OS 2. Calculated: C 62.1; N 11.4%. 

Cyclohexeno[l~,2 ' : 2 ,3] th ieno[4 ,5-e]- l ,3H-pyr imidin-4-one-2- th ione (V). A mixture of 8.8 g (39 
mmole) of I, 14.1 g (185 mmole) of ammonium thiocyanate, 10 ml of water ,  and 3 ml of concentrated HC1 
was heated at 60-80 ~ for 3 h and at 110-120 ~ for 2 h. The precipitate was crystal l ized f rom dioxane to 
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give 5.6 g (60~c) of a product  with mp 230-232 ~ UV spec t rum (in ethanol, c 10 -~ M), ~max, nm (log e): 
290, 330, (3.97, 4.14). Found: C 50.3; 50.5%. CIoH10N2OS2 . Calculated: C 50.4%. 
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