
A C T I O N  O F  P H O S P H O R U S  P E N T A S U L F I D E  

ON 5 - A C  E T A M I D O  T H I O H Y D A N T O I N S  

A N D  4 - B R O M O -  5 - A C  E TA M I D O P  YRA Z O L  ES 

Z.  I .  M o s k a l e n k o  a n d  G. P .  S h u m e l y a k  UDC 547.778.779'783'789 

New condensed sys tems  - (5,4-thiazolo)imidazoline-2-thione and pyrazolo[5,4-d]thlazoles  - a r e  
formed by react ion of phosphorus pentasulfide with 5-acetamidothiohydantotns and 4 - b r o m o - 5 -  
acetamido derivatives of pyrazole .  

Thiazoles condensed with pyrimidine [1], thionaphthene [2], thtazolinethione [3], and pyrazole  [4] 
r ings were synthesized by react ion of phosphorus pentasulfide with ~-acy laminocarbonyl  derivatives o fhe t -  
erocycl ic  compounds. 

In the present  paper it is shown in the case of 1 ,3-dimethyl-5-acetamidothiohydantoin that this r e a c -  
tion gives a representa t ive  of yet another condensed sys t em - (5,4-thiazolo)imidazoline-2-thione (I). 
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It was of interest  to extend the action of phosphorus pentasulfide also to 1 -b romo-2 -ace t amido - sub -  
stituted he terocycl ic  compounds. As a resu l t  of this react ion with pyrazoles  II, derivatives of the p r e -  
viously undescribed pyrazolo[5,4-d]thlazole condensed s y s t e m  (III) a re  formed. 
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I I - I I I  a R=C6Hs, R'=CH3; I I - I l l  b R=C4H 9, R'=C61t s 

Bases I and III are  quite soluble in most organic solvents,  slightly soluble in pet ro leum ether,  in- 
soluble in water ,  and readi ly  form picra tes  and quaternary  salts.  

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

1,3-Dimethyl-5-ni trosothiohydantoin.  A 2.8-g sample of NaNO 2 was added with s t i r r ing  to a solution 
of 2.88 g (0.02 mole) of 1,3-dimethylthlohydantoin in 20 ml of CH3COOH. After 3 h, another 2.8 g of NaNO 2 
was added, and the next day the resul t ing white-yellow precipi tate  was removed  by fil tration and washed 
with water to give 3 g (88%) of a product  with mp 205 ~ (from 35% ethanol). Found: N 24.2; S 18.3%. 
C5H7N302S. Calculated." N 24.4; S 18.5%. 

1,3-Dimethyl-5-acetamidothiohydantoin.  A thoroughly ground mixture of 3.4 g (0.02 mole) of 1,3-di- 
methyl-5-ni t rosothiohydantoin and 6.5 g (0.1 mole) of zinc dust was added in small  portions to 60 inl of 
CH3COOH and 30 ml of acetic anhydride heated to 60% and the mixture was held at this tempera ture  for 2 h. 
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The hot solution was fil tered, and the filtrate was diluted with 15 ml of water and evaporated to dryness in 
vacuo. Another 15 ml of water was added, and the mixture was again evaporated. The residue was c rys t a l -  
l ized f rom alcohol to give 2 g (50%) of color less  p r i sms  with mp 168 ~ The product was soluble in benzene, 
alcohol, and ether. Found: N 20.6; S 15.7%. CTHi0N302S. Calculated: N 20~ S 15.9~b. 

1 -Phenyl -3-methy l -5-aminopyrazo le .  This compound was synthesized by heating diaeetonitrile with 
phenylhydrazine in hydrochloric  acid by the method in [5]. 

.1-Phenyl-3-methyl-5-acetamidopyrazole .  This compound was obtained by acetylation of 1-phenyl-3-  
methyl -5-aminopyrazole  by the method in [6]. 

1-Butyl -3-phenyl-5-aminopyrazole .  A mixture of 1.44 g (1 mmole) of w-cyanoacetophenone and 1.26 
g (2 mmole) of butylhydrazine in 10 ml of ethanol was refluxed for 9 h, after which the ethanol and excess 
butylhydrazine were removed  by vacuum distillation, and the residual  oil was crys ta l l ized  by tr i turat ion 
with 10 ml of pe t ro leum ether to give 1.8 g (81%) of color less  needles with mp 81-82 ~ [from b e n z e n e - p e -  
t ro leum ether (2 : 1)]. Found: N 19.4%. C13HiTN 8. Calculated N 19.5%. 

1-Butyl -3-phenyl-5-ace tamidopyrazole .  A mixture of 2.15 g (1 mmole) of 1-buty l -3-phenyl -5-amino-  
pyrazole  and 6.12 g (6 mmole) of acetic anhydride was heated at 100 ~ for 45 min. It was then diluted with 
three volumes of water ,  and the contents were evaporated to dryness.  This operation was repeated twice. 
The resul t ing viscous oil c rys ta l l ized on t r i turat ion with 10 ml of cold water  to give 2.5 g (97%) of a product 
with mp 90-91 ~ (from 50% ethanol). Found: N 16.2%. ClhH19N30. Calculated'. N 16.3%. 

1 -Pheny l -3 -me thy l -4 -b romo-5-ace tamidopyrazo le  (IIa). A solution of 3.7 g (23 mmole) of bromine 
in 6 ml of CH3COOH was added with s t i r r ing  to a solution of 4.2 g (20 mmole) of 1 -phenyl -3-methyl -5-  
acetamidopyrazole  in 5 ml of 50% CH3COOH , after  which 20 ml of water and 50 ml of 25% sodium carbonate 
solution were added. The crystal l ine product was removed  by filtration, washed with water ,  and r e c r y s t a l -  
l ized f rom benzene to give 5.2 g (90%) of a product with mp 162-163 ~ Found: Br  27.2; N 14.2%. C12HI2BrN30o 
Calculated~ Br 27.2; N 14.2%. 

1 -Buty l -3 -pheny l -4 -bromo-5-ace tamidopyrazo le  (IIb). A solution of 2.2 g (13 mmole) of bromine in 
2 ml of CH3COOH was added to a solution of 2.6 g (10 mmole) of 1-buty l -3-phenyl-5-ace tamidopyrazole  in 
15 ml of CH3COOH. After 2 h, 200 ml of water  and 20 ml of 25% sodium carbonate solution were added, and 
the resul t ing precipitate was removed  by filtration, washed with water ,  and dried to give 2.8 g (82%) of a 
product with mp 109-110 ~ (from benzene). Found: Br 23.6; N 12.6%. Cl~HIsBrN30. Calculated: Br 23.5; 
N 12.5%. 

1 ,3-Dimethyl-4 ,5-(2-methyl-5 ,4- thiazolo) imidazol ine-2- thione (I). A finely ground mixture of 2 g (10 
mmole) of 1,3-dimethyl-5-acetamidothiohydantoin and 2.2 g of phosphorus pentasulfide was heated in 10 ml 
of dry toluene and 110 ~ for 30 min. The toluene was decanted, 60 ml of toluene was added, and the mixture 
was refluxed again for 30 min. This operation was repeated twice. The toluene was removed by vacuum 
distillation, and the residue was t r i tura ted  with 15 ml of 5% NaOH. The solid was removed by filtration, 
washed with water ,  and dried to give 0.85 g (33%) of a product with mp 150 ~ Found: N 21.3; S 32.1%. 
CTHgN3S2. Calculated: N 21.1; S 32.2%. The methosulfate was obtained f rom equimolecular  amounts of I 
and dimethyl sulfate in benzene and had mp 140 ~ Found-" N 13.0; S 29.3. C9H15N304S 3. Calculated: N 12.9; 
S 29.6%. 

2,6-Dimethyl-4-pheuylpyrazolo[5,4-d]thiazole  (IIIa). A finely ground mixture of 2.95 g (10 mmole) of 
IIa and 3 g (14 mmole) of phosphorus pentasulfide was heated at 145-150 ~ until hydrogen sulfide and hydro-  
gen bromide evolution ceased (1 h), after which 20 ml of water and 5 ml of 25% NaOH were added, and the 
mixture was s team distilled to give 1.2 g (52%) of a product with mp 90-91 ~ (from petroleum ether). Found: 
N 18.3; S 13.9%. C12HllN3S. Calculated: N 18.3; S 14.0%. The pierate had mp 96-97 ~ (from ethanol). 
Found: N 18.4%. C12HllN3S.(NO2)3C6H2OH. Calculated: N 18.3%. 

1 ,2 ,6-Tr imethyl -4-phenylpyrazolo  [5,4-d]thiazolium Perchlora te .  An equimolecular mixture of IIIa 
and dimethyl sulfate (0.5 mmole of each) was heated at 130 ~ for 3 h, after which it was t r i tura ted with 1 ml 
of water ,  heated with activated charcoal ,  and filtered. Sodium perchlora te  (1 g) was added to the f i l t rate,  
and the resul t ing precipitate was removed by filtration, washed success ive ly  with 1 ml of water ,  0.5 ml of 
alcohol, and'2 ml of ether,  and dried to give 0.15 g (86%) of a product with mp 179-180 ~ (from ethanol). 
Found: C1 9.9; N 12.5; S 8.5%. C14H16C1N30r Calculated: C1 9.9; N 12.4; S 8.6%. 

2-Methyl-4-butyl -6-phenylpyrazolo  [5,4-d]thiazole (IIIb). A finely ground mixture of 1.68 g (5 mmole) 
of pyrazole  Hb and 1.5 g (7 mmole) of phosphorus pentasulfide was heated at 120 ~ for 2 h, after which the 
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melt was t r i tu ra ted  with 20 ml of water  and made slightly alkaline with 10% NaOH. The l ibera ted  oil was 
ex t rac ted  with benzene and ehromatographed on A1203. The benzene was r emoved  by disti l lation, and the 
res idue  was c rys ta l l i zed  f rom pe t ro leum ether  to give 0.5 g (38%) of a product  with mp 82-83 ~ Found: 
N 15.6; S 11.7%. C15H17N3S. Calculated: N 15.5; S 11.8%. The p ic ra te  had mp 100-101 ~ (from ethanol). 
Found: N 16.7%. Cl~H17N3S.(NO2)3C~H2OH. Calculated: N 16.7%. 
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