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SYNTHESIS AND STUDY OF 4-AMINOPYRAZOLONES(5) 

II. Acetylation of l-Phenyl-3-Methyl-4-Aminopyrazolone(5)* 

M. S. Khaikin, V. A. Kukhtin, t. I. Levkoev, and N. F. Rakova 
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Some 4-N-thioureido- and -ureido derivatives are synthesized by reacting 1-phenyl-3-methyl-4-amino- 
pyrazolone(5) hydrochloride at 40-50 ~ in alcohol solution, with potassium thiocyanate in the presence of 
sodium acetate plus carbon disulfide, phenylisothiocyanate, and hexamethylenediisocyanate. Acetylation 
of 1-phenyl-3-methyl-4-aminopyrazolone(5) with C1--C 8 aliphatic carboxylic acids takes place under 
more drastic conditions at 100-150 ~ to give the corresponding 1-phenyl-3-methyl-4-acylaminopyrazo- 
lones(5), isolated in 40-60% yield. The UV spectra of the compoun~ts studied are investigated. 

The present authors have previously shown [2], like others [3-6], that 1-phenyl-3-methyl-4-aminopyrazolone(5) 
hydrochloride (I) reacts with anhydrides and halogenoanhydrides of carboxylic acids to give, depending on the reaction 
conditions, N-acyt- or O, N-diacylamino derivatives. 

As a development of previous work, a study has been made of the reaction of I with aliphatic carboxylic acids. It 
was shown that heating I with excess acid gives the 4-acylaminoderivative II in satisfactory yield 
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It was also shown that I readily reacts with potassium thiocyanate, though in the presence of sodium acetate, and 
that it also reacts with phenylisocyanate, carbon disulfide, and hexamethylene diisocyanates, to give the corresponding 
N-thioureido- and N-ureido derivatives III-VI. 
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The products obtained are colorless crystalline compounds, sparingly soluble in water, and compounds IV-VI 
are sparingly soluble in alcohol. Most of the compounds show an absorption band in alcohol solution, with a maximum 
at 246-252 my. 

Experimental 

1-Phenyl-3-methyl-4-acylaminopyrazolones(5) (If). A mixture of 1 g 1-phenyl-3-methyl-4-aminopyrazolone(5) 
hydrochloride (I) and 6-8 g aliphatic carboxylic acid was heated at 100-150 ~ for 4-6 hr. After evaporating off excess 
acid under reduced pressure, the residue was triturated with dry ether, and recrystallized from a suitable solvent. The 

*For Part I, see [1]. 
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Table below gives reaction temperature, yield, crystallization solvent, rap, absorption maxima positions, and e lemen-  
tary analyses* for the compounds prepared. 

4.3. 

4.1 

39 

3.7 

.,-15 

3.3 

3.1. 

2'o 300 
UV spectra: 1) II(R = H); 2) III 

j1.-Phenyl-3-methyl-4-N-thioureidopyrazolone(5) (III). 1 g (10 mmole)  potassium thiocyanate was added to a sus- 
pension of  2.5 g (10 mmole)  I in 25 ml absolute alcohol, and the whole stirred for 1 hr at 45-50 ~ Potassium chloride 
separated out during the course of the reaction. The solution was filtered, the solvent evaporated off under reduced pres- 
sure, and the residue triturated with 100 ml water. The precipitate was filtered off, dried, and washed with 25 ml chlo- 
roform. Recrystallization from ethyl acetate gave crystals which decomposed above 80 ~ Yield 1.62 g (62.7%0), kma x 248 
rag, lgs 4.36~ Found: S 12.40, 12.80%. Calculated for CI1HI2N4OS: S 12.51%. 

N-phenyl-N'-[1-phenyl-3-methylpyrazolon(5)-yl-4] thiourea (IV). 0.83 g anhydrous sodium acetate was added to 
a suspension of 2.5 g (10 mmole) I and 1.4 g (10 mmole) phenylisothiocyanate in 25 ml absolute alcohol, and the mix- 
ture stirred and held at 45-50 ~ for 30 min. The aminopyrazolone dissolved, and a precipitate was formed; this was fil- 
tered off and washed with 100 ml aIcohol, 50 ml chloroform, and finally 100 ml water. Yield 2.8 g (85.7%); colorless 
crystals mp 200-201 ~ (from alcohol), krnax 258 mg, lgs 4.47. Found: S 10.55, 10.18%. Calculated for CtTHiGN4OS: 
S 9.879. 

N, N'-bis[l-phenyl-3-methylpyrazolon(5)-yl-4]thiourea (..V). This was prepared in a way similar to that used in 
preparing the previous compound, using 2.5 g (I0 mmole) I, 1.5 g (20 mmole) carbon disulfide. Yield 2 g (94.6%), mp 
183-184 ~ Solution in 36 ml 25% ammonia, followed by fikration and neutralization with acetic acid gave colorless cry- 
stals, mp 186-188 ~ Mass 1.6 g, kma x 252 m#, igs 4.63. Found: S 7.75, 7.45%. Calculated for C2tH20N6OgS: S 7.62%, 

1, 6-Bis{ N-[ l ' -phenyl -3 ' -methylpyrazolon(5) -y l -4 ' ]ure ido-N '-} hexane (VI). This was prepared in a way similar 
to that used for the above compounds, starting from 2.5 g (10 mmole)  I and 0.9 g (5.3 mmole) hexamethylene diisocya- 
nate. Yield 2.6 g 05.6%); colorless crystals, mp 206-207 ~ (from alcohol), kma x 248 mg; lgs 4.37. Found: C 61.78, 
61.93; H 6.67, 6.77~ Calculated for CzsH84N~O4: C 61.55; H 6.24% 
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