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ɋɨɜɪɟɦɟɧɧɭɸ ɨɪɝɚɧɢɱɟɫɤɭɸ ɯɢɦɢɸ, ɤɚɤ ɩɪɟɩɚɪɚɬɢɜɧɭɸ, ɬɚɤ ɢ ɩɪɨɦɵɲɥɟɧɧɭɸ, ɧɟɜɨɡɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɬɚɥɢɡɚɬɨɪɨɜ. Шɢɪɨɤɢɣ ɫɩɟɤɬɪ ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɬɪɚɧɫɮɨɪɦɚɰɢɣ ɪɟɚɤɰɢɣ, ɞɚɟɬ ɯɢɦɢɤɭ-ɫɢɧɬɟɬɢɤɭ ɦɨɳɧɟɣɲɢɣ 
ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɥɟɤɚɪɫɬɜ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɞɪɭɝɢɯ ɩɨɥɟɡɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 
Ɉɞɧɚɤɨ ɯɢɦɢɹ ɧɟ ɫɬɨɢɬ ɧɚ ɦɟɫɬɟ, ɢ ɜ ɩɨɫɥɟɞɧɢɟ 15 ɥɟɬ ɜ ɪɹɞɭ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ 
ɞɢɧɚɦɢɱɧɨ ɪɚɡɜɢɜɚɟɬɫɹ ɮɨɬɨɤɚɬɚɥɢɡ ɜɢɞɢɦɵɦ ɫɜɟɬɨɦ. Шɢɪɨɤɨ ɪɚɡɜɢɬɚɹ ɯɢɦɢɹ ɩɚɥɥɚɞɢɟɜɵɯ, 
ɩɥɚɬɢɧɨɜɵɯ ɢ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɜɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɰɢɤɥ 
ɞɜɭɯɷɥɟɤɬɪɨɧɧɵɟ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ [1]. ɇɚɩɪɨɬɢɜ, ɪɟɚɤɰɢɢ ɫ 
ɭɱɚɫɬɢɟɦ ɮɨɬɨɤɚɬɚɥɢɡɚɬɨɪɨɜ (ɦɟɬɚɥɥɨɨɪɝɚɧɢɱɟɫɤɢɯ ɢɥɢ ɨɪɝɚɧɢɱɟɫɤɢɯ) ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 
ɱɟɪɟɡ ɫɬɚɞɢɸ ɫɢɧɝɥɟɬɧɨɝɨ ɩɟɪɟɧɨɫɚ ɷɥɟɤɬɪɨɧɚ, ɱɬɨ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɪɚɞɢɤɚɥɶɧɵɯ 
ɱɚɫɬɢɰ. Ɉɞɧɚɤɨ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɤɥɚɫɫɢɱɟɫɤɨɣ ɯɢɦɢɢ ɪɚɞɢɤɚɥɨɜ, ɭɧɢɤɚɥɶɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ 
ɮɨɬɨɤɚɬɚɥɢɡɚ ɜɢɞɢɦɵɦ ɫɜɟɬɨɦ ɫɨɫɬɨɢɬ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɹɝɤɢɯ ɭɫɥɨɜɢɣ ɢ ɞɟɲɟɜɨɣ 
ɚɩɩɚɪɚɬɧɨɣ ɛɚɡɵ, ɱɬɨ ɞɟɥɚɟɬ ɮɨɬɨɤɚɬɚɥɢɬɢɱɟɫɤɭɸ ɯɢɦɢɸ ɜɢɞɢɦɵɦ ɫɜɟɬɨɦ ɰɟɧɧɵɦ 
ɫɢɧɬɟɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ, ɨɛɥɚɞɚɸɳɢɦ ɜɧɭɲɢɬɟɥɶɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ ɤ ɪɚɡɜɢɬɢɸ [2]. 

 
Ɋɢɫ.1. Ɉɛɳɢɣ ɦɟɯɚɧɢɡɦ ɮɨɬɨɤɚɬɚɥɢɡɚ ɜɢɞɢɦɵɦ ɫɜɟɬɨɦ 

Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ ɪɚɛɨɬɵ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɩɨɤɚɡɚɥɢ ɫɢɧɬɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɮɨɬɨɤɚɬɚɥɢɡɚ 
ɜɢɞɢɦɵɦ ɫɜɟɬɨɦ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɧɨɜɵɯ ɭɝɥɟɪɨɞ-ɭɝɥɟɪɨɞ, ɭɝɥɟɪɨɞ-ɤɢɫɥɨɪɨɞ, ɭɝɥɟɪɨɞ-ɚɡɨɬ ɢ 
ɭɝɥɟɪɨɞ-ɝɚɥɨɝɟɧ ɫɜɹɡɟɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɰɢɣ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɢ ɭɦɟɧɶɲɟɧɢɟɦ ɪɚɡɦɟɪɚ 
ɰɢɤɥɚ ɤɥɚɫɫɢɱɟɫɤɢɯ ɞɥɹ ɮɨɬɨɯɢɦɢɢ ɪɟɚɤɰɢɣ [2+2]-ɰɢɤɥɨɩɪɢɫɨɟɞɢɧɢɹ, ɭɧɢɤɚɥɶɧɵɯ ɪɟɚɤɰɢɣ 
[4+2]-ɰɢɤɥɨɩɪɢɫɨɟɞɢɟɧɢɹ, ɤɚɤ ɚɥɶɬɟɪɧɚɬɢɜɵ ɪɟɚɤɰɢɢ Дɢɥɶɫɚ-Аɥɶɞɟɪɚ [3]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɧɚɲɟɦ ɞɨɤɥɚɞɟ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɵ ɮɨɬɨɤɚɬɚɥɢɡɚ ɜɢɞɢɦɵɦ ɫɜɟɬɨɦ, 
ɨɫɧɨɜɧɵɟ ɬɟɧɞɟɧɰɢɢ ɢ ɞɨɫɬɢɠɟɧɢɹ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ. 

 

1. R. Chinchilla, C. Nájera, Chem. Soc. Rev. 40 (2011) 5084; IF = 38.618 

2. K.L. Skubi, T.R. Blum, T.P. Yoon, Chem. Rev. 116 (2016) 10035–10074; IF = 47.928 

3. S. Roslin, L.R. Odell, European J. Org. Chem. 2017 (2017) 1993–2007; IF = 2.834 

 


