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D. Shantare, M. Yure, !~. Gudrinietse, and T. Malinovskaya 

In reactions with amines 2-oxo- 7- trifluoromethy l-5-phenyl- (1H)-oxazolo[5, 4-b]pyridines and alky l N- (2-oxo- 3- 
pyridyl)carbamates are converted into N'-alkyl- and N,N'-dialkyl-N-(2-oxo-3-pyridyl)ureas respectively. 

N'-Alkyl-N-(2-oxo-3-pyridyl)ureas and their properties and biological activity have been little studied [2-4]. 3- 
Pyridylureas are obtained in the reactions of pyridyl isocyanates [2, 5, 6], pyridyl azides [7], pyridylhydroxamic acids [8], and 
2-oxooxazolo[5,4-b]pyridines [1, 9, 10] with amines. 

It seemed to us expedient to study in greater detail the possibility of synthesizing 3-pyridylureas containing the CF 3 
group in the molecule, for it extends the range of the biological activity of pyridine derivatives [11, 12]. While continuing the 
research in [1], we reacted 2-oxo-(1H)-oxazolo[5,4-b]pyridine (I) with ammonia, primary alkyl- and arylamines, aminoalcohols, 
and compounds containing a secondary amino group. In these reactions all the amino derivatives open the oxazolone ring with 
the formation of the corresponding 2-oxo-3-pyridylureas (IIa-r). Here, with the amines having the highest basicity 
(isobutylamine, allylamine, etc.) the reaction takes place even at room temperature, but the yields of the corresponding ureas 
do not exceed 36%. By heating it is possible to increase the yields to 93%. With weaker amines, such as p- or m-nitroanilines 
and 2,5-diaminopyridine, it was not possible to obtain the respective ureas, while with ammonia the reaction only took place 

under pressure. 
The 3-pyridylureas (IId-g, i, k-n) were also obtained by heating 3-pyridyl carbamate (III) [13] with the respective 

a m i n e s .  

CF 3 CF 3 

ph / "~N f ~'O B: ph f "N ~" " O  
I H 

IIa-r 

B ~ . . ~  OH .CF3 ~ R I N H  ~ NHCO2Et 

ph "~ ~N ~ ~'0 
H 
I11 

B: = Et2NH, Ph2NH, morpholineEt3N 

1-Methyl-2-oxooxazolo[5,4-b]pyridine (IV) [13] and the carbamates (Va-c) [1] react with amines like the oxooxazole 
(I) and the carbamate (III). Thus, the same trisubstituted urea (Via) was obtained when the oxooxazole (IV) and the 3-pyridyl 
carbamate (Va) [1] were heated with benzylamine. 

*For Communication 1, see [1]. 
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CF 3 CF3 /R I 

I " / M e  A ~ N ~ c o N H  R ~ ~ : = =  RNH2 
O ~ a. 

B: 
Ph Ph f ~'N" " 0  

IV H 
~r Vh-c 

NK~R2OH / RNH Z 

.\x, : 1  

~ N'~cO2R2 

ph ~ ~N ~ ~O 
H 

Va--c 
V a R l - Me, R 2 - Me, b R t - Me, R 2 - (CH2)2CHMe2, C.R 1 - CH2Ph, R 2 - E  t ; 

V l a  R 1 - Me, R - CH2Ph, b R 1 - Me, R - (CH2)4Me, o R 1 . CH2Ph, R - CH2Ph 

The reactions of the ureas (II, VI) and the carbamates (III, V) with amines are reversible. For example, the oxooxazoles 

(I, IV) respectively were obtained when the 3-pyridyl carbamates (l id [13] and (Va) [1] were heated with diethylamine, 

diphenylamine, or morpholine. The oxooxazole (I) was also obtained when the urea (lib) was heated with triethylamine in 

dimethylacetamide (DMAA). 

Thus, from the 2-oxooxazolopyridines (I, IV) and the carbamates (HI, V) it was possible to obtain various ureas 

[derivatives of 4-trifluoromethyl-6-phenyl-2(IH)-pyridone] (Tables 1 and 2). 

EXPERIMENTAL 

The PMR spectra were recorded in DMSO-d 6 and deuterochloroform on a Bruker WH-90-DS spectrometer at 90 MHz 

with TMS as internal standard. The IR spectra were recorded on a Specord 71A instrument in paraff'm oil (1800-1500 cm - l )  

and hexachlorobutadiene (3600-2000 cm-l ) .  The individuality of the compounds was checked by TLC on Silufol UV-254 

plates. The yields, melting points, solvents for recrystallization, elemental analyses, and PMR and IR spectra of compounds 

(IIa-r, Via) are given in Tables 1 and 2. 

2-Oxo-4-trifluoromethyl-(6-phenyl-3-pyrldyl)urea 0[Ia) (C13HIoFaNaO2-H20). A mixture of 0.14 g (0.50 mmole) 

of the oxooxazole (I) and 0.08 g (1.00 mmole) of ammonium carbonate was heated in an autoclave at 150~ for 2 h. The 

mixture was cooled, washed with water, and recrystallized from ethanol. We obtained 0.10 g (75.2%) of colorless crystals of 

compound (IIa). 
W-Substituted N-(2-Oxo-4-trifluor-omethyi-6-phenyl-3-pyridyi)ureas (fib-r). A. A solution of 0.20 g (0.72 mmole) 

of the oxooxazole (I) and 0.94 mmole of the respective amine in 20 ml of dioxane was heated at 95-100~ for 1.5 h for (lib-e, 

h, l, o, p), 2 h for (Ilf, i, m), 3 h for (Ilk, n, r), 4 h for (IIj), and 6 h for (llq). The ureas (lib-r) were obtained. The ureas 

(lid, f) were also obtained with yields of 36 and 34% respectively by keeping the initial compounds at room temperature for 

5 h in ethanol. 
B. The pyridylureas (lid-g, m) were obtained by boiling 0.12 g (0.37 mmole) of the carbamate (III) and 5 ml of the 

respective amine [in the case of (Hf, m) 3 ml of DMAA was added] for 1 h for (IIm), 2 h for (llg), and 3 h for (lid-f). The 
excess of the amine was distilled. The precipitate was recrystallized. The ureas (IIi-l, n) were also obtained by heating a 

solution of the carbamate (III) and 0.74 mmole of the respective amine in 5 ml of dioxane at 95-100~ for 1.5 h for (IIn), 3 

h for (IIi, k, /), and 5 h for (llj). 
The compounds obtained by methods A and B did not give a melting point depression. 
N'-BenzyI-N-methyl-N-(2-oxo-4-trifluoromethyl-6-phenyl-3-pyridyl)urea (Via). A solution of 0.10 g (0.30 mmole) 

of the oxooxazolopyridine (IV) and 0.05 ml (0.40 mmole) of benzylamine in 10 ml of dioxane was heated at 95-100~ for 6 

h. The precipitate was recrystallized from ethanol. We obtained 0.09 g (64.7%) of colorless crystals of compound (Via). 
N,N'-DialkyI-N-(2-oxo-4-trifluoromethyl-6-phenyl-3-pyridyl)ureas (via-c). A solution of 0.20 g of the carbamate 

(Va-c) and I ml of the respective amine in 3 ml of DMAA was boiled. The mixture was cooled and diluted with water, and 

hydrochloric acid was added to pH 6-7. The precipitate was recrystallized from ethanol. 

Reaction of the Carbamates (lII, Va) and Urea (lib) with Bases. A solution of 0.61 mmole of the carbamate (III) 

or (Va) and 0.72 mmole of triethylamine (diethylamine, diphenylamine, morpholine) in 5 ml of DMAA was boiled for 1 h. 
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The mixture was cooled, and dilute hyclrochloric acid was added. The precipitate was recrystallized from ethanol. The yields 
of the oxooxazoles were 82.4-94.1% for (I) and 79.1-87.8 % for (IV). Compound (I) was also obtained by heating the carbamate 
(Ill) and 0.72 mmole of diethylamine in 5 ml of dioxane at 95-100~ for 2 h. The yield was 87.4%. A solution of 0.64 mmole 
of the urea (lib) and 0.77 mmole of triethylamine in 5 ml of DMAA was boiled for 3 h. The mixture was cooled, and dilute 
hydrochloric acid was added. The precipitate was recrystallized from ethanol. The yield of the oxooxazole (I) was 91.5 %. The 
obtained compounds did not give a melting point depression with the authentic compounds [9, 13]. 
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