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derivatives (3) using dicyclohexylcarbodiimide and 

I2 + Et3N as a dehydrosulfurizing agent. 
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Results and discussion 

Scheme 2. Synthesis of 4-

chloro-N-(2,2,2 -trichloro-1-(3-

arylthioureido)ethyl)benzamides 

(1a-t). 
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Scheme 3. Synthesis of 6-(4-chlorophenyl)-N-aryl-4-

(trichloromethyl)-4H-1,3,5-oxadiazin-2-amines (3a-t). Method A: 

1.1 DCC, CH3CN, reflux 50-60 min. Method B: 1.1 I2, 3.0 Et3N, 

DMF, r.t. 2-4 h. 

Figure 1. Estimation of the yield ratio of 4Н-1,3,5-oxadiazines 3 

depending on the method used for dehydrosulfurization of 

starting thioureas 1. 
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Figure 2. 1H NMR spectra of 4-chloro-N-(2,2,2-trichloro-1-(3-(4-ethoxy-2-

nitrophenyl)thioureido)ethyl)benzamide (1f) (left) and 6-(4-chlorophenyl)-N-(4-ethoxy-2-nitrophenyl)-

4-(trichloromethyl)-4H-1,3,5-oxadiazin-2-amine (3f) (right). 
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Figure 3. 13C NMR spectra of 4-chloro-N-(2,2,2-trichloro-1-(3-(4-ethoxy-2-

nitrophenyl)thioureido)ethyl)benzamide (1f) (left) and 6-(4-chlorophenyl)-N-(4-ethoxy-2-nitrophenyl)-

4-(trichloromethyl)-4H-1,3,5-oxadiazin-2-amine (3f) (right). 
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Conclusions 

In this work, we have proposed a new method for the dehydrosulfurization of 4-
chloro-N-(2,2,2-trichloro-1-(3-arylthioureido)ethyl)benzamides (1) leading to the 
formation of 6-(4-chlorophenyl)-N-aryl-4-(trichloromethyl)-4H-1,3,5-oxadiazin-2-
amines (3). As a dehydrosulfurizing agent, we have proposed to use a mixture of 
iodine with triethylamine. The efficiency of using DCC and I2+Et3N for the 
dehydrosulfurization of thioureas 1 has been compared. It has been shown that the 
target products are predominantly formed in high yields when using DCC. However, 
the use of a mixture of I2 and Et3N makes it possible to obtain several new 
compounds of this class, which cannot be obtained under the action of DCC. 
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