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Summary : Benzamidine (I) reacts with several s-tetrazines to give as-triazines 
in moderate to good yield, together with some s-triazines; separate experiments 
have shown that these are due to the fact that (I) also undergoes Diels-Alder- 
reactions with as- and even with s-triazines. 

Although the so-called "Diels-Alder reaction with inverse electron demand" 

of various a-deficient heteroaromatic compounds with electron-rich triple and 

double carbon-carbon bonds is a well-documented field (2) , very few reactions 

of this type have been described where the dienophile is an open-chain C=N 

double bond, suitably activated by -alectron-donating substituents(3). Imidates 

react with 3,6-dimethoxycarbonyl-s-tetrazine (DMCT) at 60' (dioxane) to give 

the corresponding as-triazines in very poor yield (13-27s); no reaction occurs 

with the less activated 3,6-diphenyl-tetrazine (4) . Very recently, it has been 

shown that aldehydic hydrazones on the other hand react with DMCT in a very 

satisfactory mannerc5), leading to the expected cycloadducts even at room 

temperature (yield 60-808). 

As part of our investigations on the possibility of using amidines as 

dienophiles in this type of reaction, we now wish to report that benzamidine 

(I) not only reacts with a variety of tetrazines, but also with several as- and 

s-triazines. 

When I is allowed to react with the tetrazines IIa_e (2,6) in refluxing 

toluene until1 their characteristic carmine red color had disappeared (7) a 

mixture of as- and s-triazines is obtained as described in Figure 1. The 

as-triazines III and IV are, on the basis of previous findings (4,5) , the 

expected reaction products resulting from the [4+2] cycloaddition of the 

benzamidine at the 3,6-positions of the tetrazine, with subsequent loss of 

nitrogen and ammonia (Figure 2); if II is asymetrically substituted, complete 

regioselectivity is obtained in some cases (e.g. IId e). This reaction obviously 

constitutes a new and convenient method for the prep&ation of as-triazines 

differently substituted at the 5- and 6-positions (8) . 

According to previous experimental observations when enamines (10) 

(5) 
or hydrazones 

are used as dienophiles in this type of reactions loss of N2 from the 

initial cycloadduct may be supposed to lead to a dihydro-pyridazine intermediate 

which subsequently aromatizes. 
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Separate experiments showed that the s-triazines V and VI resulted from 

the subsequent reaction of I with the corresponding as-triazines (see Figure 3); 

this is easily rationalized by the mechanism shown in Figure 4, implying the 

addition of I at the 2,5-positions of III (IV); similar reactions at the same 

positions of the as-triazines have indeed been shown to occur with ynamines (9) . 



1335 

IIIc 

IVc 

IV 
d 

NH 

K + 

6 NH2 

I 

R1 

2-pyridyl 

0 

0 

2-pyridyl 37% 26% 

Me 66% 

Figure 3 

Reaction time 
(in hours) and 
conversion ratio 

90h - 75% 

, 72h - 64% 

90h - 60% 

Ratio J/ 
III(W) 
(moles) 

0.29 

0.50 

0.25 

In order to obtain s-triazines however, the amidinic nitrogen atom have to 

react with the carbon atom C5 of the heterocycle; the preferred loss of RlCN 

from the bicyclic reaction intermediate, implying a N-N single bond breaking, 

can easily been understood on the basis of thermochemical arguments. No isomeric 

as-triazines could be detected during these reactions, showing the regiospecific 

character of both addition- and elimination-steps. 
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Figure 4 

This scheme however does not explain the formation of VIc and VId from 

respectively IVc and IVd (Figure 3). If Vc however is allowed to react with I 

in refluxing toluene for 90h., a 63% yield of VIc is obtained: this can well be 

interpreted by the addition of I at the 1,4-positions of the s-triazine as 

shown in Figure 5 : 



Figure 5 

The reactions depicted in Fig.3 to 5 constitute the first exampies of Diels- 

Alder reactions with inverse electron demand of an activated open-chain C=N 

double bond with as- respectively s-triazines. They generally necessitate 

longer reaction times than for the addition of I to tetrazines. However, as 

shown in e.g. Figure 1, the final product distribution found in these reactions 

should clearly depend on the relative reactivity of the various heterocycles 

involved. 
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