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sym-TRIAZINE DERIVATIVES. 5.* CONVERSION OF 2,4,6-TRIETHOXYCARBONYL- 

1,3,5-TRIAZINE TO 2-ETHOXYCARBONYL-4-ARYLHYDRAZINO-5-OXOIMIDAZOLES 

N. V. Alekseeva, L. I. Mastafanova, UDC 547.491.8'783'784.07:543.422'51 
and L. N. Yakhontov 

The reaction of 2,4,6-triethoxycarbonyl-l,3,5-triazine with arylhydrazines pro- 
ceeds with rearrangement and leads to the formation of 2-ethoxycarbonyl-4-aryl- 
hydrazino-5-oxoimidazoles. The factors that limit the possibility of the occur- 
rence of the reaction are examined from the point of view of the postulated mech- 
anism. 

Together with G. M. Vakhatova, we have previously shown [2] that the reaction of 2,4,6- 
triethoxycarbonyl-l,3,5-triazine (I) with phenylhydrazine (IIa) takes place at the C=Nbonds 
of the heterocyclic system and is accompanied by rearrangement with the formation of 5-oxoimid- 
azole derivative IIIa. 

It seemed of interest to determine the limits of this new rearrangement and to evaluate 
how the structure of the hydrazine component affects the ease with which it occurs. For 
this we investigated the reaction with ester I of 2- [3] 3- [4] and 4-methyl- [3], 4-chloro- 
[3], 4-nitro- [5], and 2,4-dinitrophenylhydrazines (IIb-g), as well as hydrazobenzene. In 
all cases the process was carried out by refluxing triester I with arylhydrazine II in ab- 
solute ethanol with monitoring of the course of the reaction by thin-layer chromatography 
(TLC) on Silufol UV-254. 

We found that the introduction of both electron-donor and electron-acceptor substituents 
in the para position of phenylhydrazine has no effect on the course of the rearrangement. 
The yields of oxoimidazole derivatives IIId,f were 75 and 78%. In the case of 4-chloro- 
phenylhydrazine (lie) the yield of IIIe reached 94%. The yields decreased somewhat (to 53% 
in the case of IIb and to 62% in the case of IIc) on passing from the p- to the m- and o- 
methyl-substituted compounds. 

*See [i] for Communication 4. 

S. Ordzhonikidze All-Union Scientific-Research Institute of Pharmaceutical Chemistry, 
Moscow 119021. Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 5, pp. 702-705, 
May, 1983. Original article submitted May 4, 1982. 
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The basicity of 2,4-dinitrophenylhydrazine (IIg) proved to be insufficiently high, and 
we were unable to realize the reaction under the indicated conditions. According to data 
obtained by thin-layer chromatography (TLC), the process also did not take place in more 
polar solvents, viz., dimethylformamide (DMF) and dimethyl sulfoxide (DMSO), in which both 
starting I and IIg were soluble. The rearrangement does not occur on passing from monoaryl- 
hydrazines IIa-f to disubstituted hydrazobenzene (IIh). Increasing the temperature through 
the use of o-xylene or benzyl alcohol as the refluxing solvent led only to the starting sub- 
stances in the first case, according to TLC, whereas in the second case it led to transester- 
ification of ester I to give 2,4,6-tribenzyloxycarbonyl-l,3,5-triazine, which was isolated 
preparatively (mp I05-I06~ the composition was confirmed by total elementary analysis, 
while the structure was confirmed by means of the IR and mass spectra). 

Thus the conversion of 2,4,6-triethoxycarbonyl-l,3,5-triazine (I) to 2-ethoxycarbonyl- 
4-arylhydrazino-5-oxoimidazoles (III) by the action of arylhydrazines (II) proceeds via the 
scheme 

C2 H,  OCO \ ~ N . / C O O C 2  H ' I C= H ,  OCO H NHNHC~ H4 R 

N -t - -- R Q ; I I I N I I N } I / I  I~cooc=H, ._ R(: I I~NIINII ,  I I N - ~ N I ]  

COOC= Hs . C2 H s O C O  N I IN  I I  (:,;I1~ t~ 

i A 

C2H5OCO " H li 
\ Ix 2 N--NHC- H 4 R \ / -  z' o O ~ r / N ~  \ yNt lNI IC,  H,R I ~ C O O C a H  s 

- ,, 4 , ~ ,  COOC2Hs I~c ,x ", i - x t l  
. . . . .  ,i -- - J - = = : <  / ' x ,  

Ca H ,  OC O N H N H C 6  Ha R NIl I J ~ N I|N[IC,; |I~R III 

B C2 H s O C O  ( : ~NNHC6H4 R 

C 

II, III a R = l [ ;  b R=2-C i I a ; c  R=3-CHa;d  R=4-C t i a ; e  R=4-C1; f R - 4 - N O 2  

The reaction is general in character if the arylhydrazine has sufficient nucleophilicity 
for the addition of ester I to the C=Nbonds of the triazine ring to give intermediate A. 
The instability of A leads to its rearrangement to B, which undergoes intramolecular acyla- 
tion to give oxoimidazoline C, which is stabilized due to splitting out of the arylhydrazine 
and oxalic acid ethyl ester arylhydrazinylamide with the development of the stable final 
reaction product, viz., 2-ethoxycarbonyl-4-arylhydrazino-5-oxoimidazole (III)~ The peculiari- 
ties of the effect of the structure of the hydrazine component on the course of the process 
that are manifested in the reactions are in good agreement with this reaction mechanism. 

The structure of oxoimidazole derivatives IIIa-f was confirmed by IR and PMR spectros- 
copy (see Table i). 

A general type of fragmentation, which can be represented in the following way, is 
characteristic for the mass spectra of IIIa-f: 

R 

EXPERIMENTAL 

The IR spectra of mineral oil suspensions of the compounds were recorded with a Per- 
kin-Elmer 457 spectrometer. The UV spectra of solutions in ethanol were recorded with a 
Perkin-Elmer 402 spectrophotometer. The PMR spectra were obtained with an XL-100 spectrom- 
eter with tetramethylsilane as the internal standard. The mass spectra were obtained with 
an MAT-I!2 spectrometer at 70 eV by direct introduction of the samples.* The synthesis and 
characteristics of IIIa are presented in [2]. 

7" 

*The spectral studies were conducted by K. F. Turchin, O. S. Anisimova, and E. M. Peresleni 
in the laboratory of physicochemical methods of investigation of the S. Ordzhonikidze All- 
Union Scientific-Research Institute of Pharmaceutical Chemistry under the supervision of 
Professor Yu. N. Sheinker. 
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Reactions of 2,4,6-Triethoxycarbonyl-l,3,5-triazine (I) with Arylhydrazines (II). A 
solution of 80.6 mmole of arylhydrazine II in 30 ml of absolute ethanol was added to a sus- 
pension of 6.15 g (20.6 mmole) of 2,4,6-triethoxycarbonyl-l,3,5-triazine (I) in 20 ml of ab- 
solute ethanol, and the reaction mixture was refluxed with stirring for 2 h. It was then 
cooled, and the precipitated III was removed by filtration, washed with absolute ethanol, 
and recrystallized from absolute ethanol. The yields and spectral characteristics of III are 
presented in Table i. Compounds lllb-e were obtained as colorless crystals that were soluble 
in chloroform, acetone, benzene, and ethyl acetate, only slightly soluble in alcohols, and 
insoluble in water, heptane, and ether. Compound llf was soluble in DMF, DMSO, and hot ethyl 
acetate but insoluble in other organic solvents and water. 
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