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Transaminat ion occurs  in the reac t ion  of amidines of benzoic and t r i ch lo ro -  and t r i f luoro-  
acetic acids with azomethines obtained f rom aniline and various aromatic aldehydes; two 
molecules of the result ing benzylideneamidines react  to give 1 ,2 -d ihydro-sym- t r i az ines  
via the D i e l s - A l d e r  scheme with the l iberation of imino aldehydes. 

It is known [2-4] that in the react ion of azomethines with amines,  an amine is displaced f rom the azo-  
methine if the amine entering into the reac t ion  is a s t ronger  base.  One should therefore  have expected 
that amidines of benzoic and t r i ch lo ro -  and t r i f luoroacet ic  acids would displace aniline from azomethines.  

It was found that the final products of the react ions of azomethines with amidines of carboxylic acids 
are 1 ,2 -d ihydro - sym- t r i az ines ,  which, as we have previously  reported,  were obtained by the react ion of 
amidines of carboxylic  acids with aldehydes [1, 5]. 

This react ion conf i rms the previously  proposed scheme for the f o r m a t i o n o f l , 2 - d i h y d r o - s y m - t r i a z i n e s  
(II) f rom substituted benzalamidines (benzylideneamidines) (I) as intermediates ,  s inceonlybenzyl ideneamid-  
ines can be the initial products in the t ransaminat ion of azomethines with amidines. 

Compound I could not be isolated f rom the react ion mixture;  this was also the case in the reactions 
of amidines with aldehydes, probably owing to their  high rate of convers ion to H via the D i e l s - A l d e r  scheme.  

As seen f rom the react ion scheme,  one molecule of II is formed f rom two molecules of I, and imino 
aldehyde III is l iberated.  The react ion yields reach 80~ in those cases  where 1 or 0.5 mole of azomethine 
is used per  mole of amidine, since the III formed in the reac t ion  reacts  with the amidine to give I. 
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This sor t  of react ion is conf i rmed by the fact that the same amount of ammonia is l iberated in both 
cases ,  while the unchanged azomethine is recovered  in the case  of equimolar  amounts of azomethine and 
amidine. The la t ter  fact  indicates that the rate  of the react ion of Ill with amidines is g rea te r  than the rate 
of the react ion of amidines with azomethines.  

*See [1] for communicat ion IV. 
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TABLE 1. 2-A ryl-4 ,6-Disubst i tuted 1 ,2-Dihydro-sym-t r iaz ines  
R 
I 

Comp. R Ar mp, ~ Yield, % 

IIa 
l lb  
I l c  
l id  
I I e  
IIf  

Ili 

CsHs 
C~H~ 
CCI~ 
CCI~ 
CFz 
CF3 
C8H5 
CCh 
CFs 

CsHs 
p-(CH3)2NC6H4 
C6Hs 
p-(CH3)2NC~H~ 
G6Hs 
p-CIC6H4 
p-ClC6H4 
p-CIC6H4 
p- (CHa) 2NC6H4 

174--175 
170--172 
151-152 
163--165 
198-110 

126 
154-155 
130--132 
127--128 

88 
84 
72 
70 
70 
60 
70 
80 
80 

The react ion of amidines of acids with azomethines proceeds more  readi ly than with aldehydes, con-  
s iderably fewer resinif icat ion products are formed,  and d ihydro-sym- t r i az ines  are isolated in purer  form.  

Thus the react ion to form II as a resul t  of t ransaminat ion of azomethines with amidines of carboxylic 
acids is expressed  by the equation 

R 

2RC(~NH)NH2 + C6HsN=CHAr ~ ~N~A--Hr + %HsNH2 § NH3 

The react ion of 2,2,2-trichloroethylideneaniline (IV) with the amidines of benzoic and t r ichloroacet ic  
acids was ca r r i ed  out to obtain II with an electronegative substituent in the 2 position. Because of the great  
electronegative effect of the t r ichloromethyl  group in the azomethine and the strong nucleophilicity of the 
amidines, very  stable addition products (V) were obtained instead of t ransaminat ion to form II. 

CI3CCI]~NC6H 5 + R - - C ( = N H ) N H  2 ~ R C ( = N H ) ~ H C H N I t C 6 H 5 ( S C I  3 

Iv v a,b 

va R=CsHs; vb R=C% 

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

2-Aryl-4,6-Disubst i tuted 1 ,2 -Dihydro-sym- t r iaz ines  (IIa-i). 1) A solution of 0.03 mole of the acid 
amidine and 0.015 mole of the azomethine in 15-20 ml of dry chloroform or ethanol was refluxed for 3.5-4 
h, during which ammonia was l iberated.  The solution was then cooled to precipitate II in 60-90% yield. The 
products were purified by crysta l l izat ion f rom alcohol or benzene to give color less  crystal l ine substances 
that are quite soluble in acetone and chloroform (Table 1). The ammonia was trapped with 0.2 N HC1. The 
NH 3 found ranged f rom 0.0161 to 0.0173 equivalent. 

2) A solution of 0.016 mole of the amidine and 0.016 mole of the azomethine in chloroform or ethanol 
was allowed to stand at room tempera ture  for 3-5 days, after which the precipitated product was removed 
by fil tration to 60-80R yields of I Ia- i .  Compounds IIa-f  were descr ibed in [1, 5] and were identified f rom 
their  melting points. IIg. Found,R: C 73.0; H 4.4; C1 10.1. C21Ht6C1N 3. Calculated,R: C 72.9; H 4.7; C1 
10.3. IIh. Found,R: C 31.2; H 1.5; C1 58.6. CIIH~C17N 3. Calculated,%: C 30.8; H 1.4; C1 57.9. IIi. 
Found,R: F 32.9; N 16.8. CI3HI2F6N 4. Calculated,%: F 33.6; N 16.5. 

N-(1-Phenylamino-2,2,2- t r ichloroethyl)benzamidine (Va). A solution of 1.2 g (1 mmole) of benzamid-  
ine in ch loroform was added to a solution of 2.2 g (1 mmole) of 2,2,2-trichloroethylideneaniline in 2 ml of 
dry ch loroform.  The react ion mixture began to warm up, and color less  c rys ta l s  precipitated.  The mixture 
was held at 70 ~ for 2 h and worked up to give 2.3 g (707c) of a product with mp 148-149 ~ (alcohol). Found,%: 
C 52.5; H 4.3; C1 30.7; N 12.2. CIsH14Cl~N. Calculated,R: C 52.6; H 4.1; C1 31.0; N 12.3. 

N-(1-Phenylamino-2,2 ,2- t r ichloroethyl) t r ichloroacetamidine (Vb). An 11.4-g {0,05 mole) sample of 
2,2,2-tr ichloroethylideneanil ine was added to a solution of 8 g (0.05 mole) of t r ichloroacetamidine in 30 ml 
of absolute benzene, and the mixture was held at room tempera ture  for 5 days.  The precipitate was r e -  
moved by fi l tration to give 7.2 g (40R) of a product with mp 81-83 ~ (petroleum ether) .  Found,S: C1 54.7. 
CIoHgC16N 3. Calculated,R: C1 55.4. 
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