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ɸʅʆʊɸʎɯʗ 

 

ʍʦʣʦʜʥʷʢ ʆ. ɺ. N-(R-ʢʘʨʙʘʤʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽʜʠ: ʩʠʥʪʝʟ, ʤʦ-

ʜʠʬʽʢʘʮʽʷ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ 

ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʚ ʛʘʣʫʟʽ 

ʟʥʘʥʴ çʆʭʦʨʦʥʘ ʟʜʦʨʦʚôʷè ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 226 çʌʘʨʤʘʮʽʷ, ʧʨʦʤʠʩʣʦʚʘ ʬʘʨ-

ʤʘʮʽʷè. ï ɿʘʧʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʄʆɿ ʋʢʨʘʾʥʠ, ɿʘʧʦ-

ʨʽʞʞʷ, 2021. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʧʨʝʧʘʨʘʪʠʚʥʠʭ ʤʝʪʦʜʠʢ ʩʠʥ-

ʪʝʟʫ, ʚʩʪʘʥʦʚʣʝʥʥʶ ʙʫʜʦʚʠ, ʚʠʚʯʝʥʥʶ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠ-

ʚʦʩʪʝʡ N-ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʥʽʣ-N¡-ʘʨʠʣʪʽʦʩʝʯʦʚʠʥ, N-[2-(ʮʠʢʣʦʘʣʢʽʣ-(ʬʝʥʦʢʩʦ-

(ʬʝʥʽʣʪʽʦ-)ʘʮʝʪʠʣ-, ʘʨʦʾʣ-, ʛʝʪʘʨʦʾʣ-)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ]ʮʠʢʣʦʘʣʢʽʣʢʘʨ-

ʙʦʢʩʘʤʽʜʽʚ, 2-(ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽʣ)ʢʘʨʙʦʥʦʪʽʦʽʣ)-ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦ-(ʪʽʦ-)-

ʘʤʽʜʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʾʭ ʛʝʪʝʨʦʮʠʢʣʽʟʘʮʽʾ.  

ʇʨʦʚʝʜʝʥʠʡ ʨʝʪʝʣʴʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʱʦʜʦ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʢʘ-

ʟʘʚ, ʱʦ ʘʮʠʣ-(ʘʨʦʾʣ-, ʛʝʪʘʨʦʾʣ)-ʽʟʦʪʽʦʮʽʘʥʘʪʠ ʪʘ ʧʨʦʜʫʢʪʠ ʾʭ ʤʦʜʠʬʽʢʘʮʽʾ ʥʝ ʜʦ-

ʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʡ ʢʣʘʩ ʩʧʦʣʫʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʛʘʣʫʟʽ ʭʽʤʽʾ 

(ʢʘʪʘʣʽʟʘʪʦʨʠ, ʣʽʛʘʥʜʠ, ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʩʧʦʣʫʢʠ, ʢʦʣʦʨʠʤʝʪʨʠʯʥʽ ʭʝʤʦʩʝʥʩʦʨʠ), 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʽ (ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʽ ʤʘʪʝʨʽʘʣʠ) ʪʘ ʤʝʜʠʯʥʦʾ ʭʽʤʽʾ (ʦʙôʻʢʪʠ 

ʩʧʨʷʤʦʚʘʥʦʛʦ ʧʦʰʫʢʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ). ɹʽʣʴʰ ʪʦʛʦ, ʥʘ ʩʴʦʛʦʜʥʽ 

ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʠ ʟʘʣʠʰʘʶʪʴʩʷ ʨʝʘʛʝʥʪʘʤʠ ʟ ʥʝʨʦʟʢʨʠʪʠʤ ʧʦ-

ʪʝʥʮʽʘʣʦʤ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ. ɿʦʢʨʝʤʘ, ʚʚʝʜʝʥʥʷ ʣʽʧʦʬʽʣʴʥʠʭ çʬʘʨʤʘʢʦʬʦʨʥʠʭè ʬʨʘʛʤʝʥʪʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʽ ʤʽʞʤʦʣʝʢʫʣʷʨʥʽ ʚʟʘʻʤʦʜʽʾ ʟ ʝʥʟʠʤʘʤʠ, ʱʦ ʤʦʞʝ ʧʨʠʚʝʩʪʠ 

ʜʦ ʧʦʩʠʣʝʥʥʷ ʘʙʦ ʟʤʽʥʠ ʚʝʢʪʦʨʫ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘʟʚʘʥʠʭ ʨʝʯʦʚʠʥ.  

ɺ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʜʘʧʪʦʚʘʥʦ ʪʘ ʘʧʨʦʙʦʚʘʥʦ ʦʜ-

ʥʦʨʝʘʢʪʦʨʥʽ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ ʥʝʦʧʠʩʘʥʠʭ N-ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʥʽʣ-N¡-ʘʨʠʣʪʽʦʩʝ-

ʯʦʚʠʥ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʣʠ ʧʦʩʣʽʜʦʚʥʝ ʜʦʜʘʚʘʥʥʷ ʝʢʚʽʤʦʣʝʢʫʣʷʨʥʠʭ ʢʽʣʴʢʦʩʪʝʡ 

ʘʤʦʥʽʶ ʪʽʦʮʽʘʥʘʪʫ ʪʘ N-ʥʫʢʣʝʦʬʽʣʽʚ (ʟʘʤʽʱʝʥʽ ʘʥʽʣʽʥʠ) ʜʦ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ 
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ʭʣʦʨʠʜʽʚ. ʇʦʢʘʟʘʥʦ, ʱʦ ʥʦʚʽ ʟʘʤʽʱʝʥʽ (ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣʪʽʦʫʨʝʾʜʦ)ʙʝʥʟʠʣ-

(ʘʨʠʣ-)(ʩʫʣʴʬʦ-)ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʫ ʦʜʥʦʨʝʘʢʪʦʨʥʦʤʫ ʤʝʪʦʜʽ ʩʠʥʪʝʟʫ ʫʪʚʦ-

ʨʶʶʪʴʩʷ ʣʝʛʢʦ ʽ ʙʝʟ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢ ʧʨʦʜʫʢʪʠ ʚʟʘʻʤʦʜʽʾ ʚʠʭʽʜʥʠʭ ʩʧʦʣʫʢ ʟ 

ʘʤʽʥʦʘʨʠʣ(ʙʝʥʟʠʣ-)ʢʘʨʙʦʥʦʚʠʤʠ ʢʠʩʣʦʪʘʤʠ, 4-ʘʤʽʥʦʙʝʥʟʝʥʩʫʣʴʬʦʢʠʩʣʦʪʠ ʪʘ 

ʾʾ ʘʤʽʜʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʛʝʥʝʨʦʚʘʥʠʭ in situ ʮʠʢʣʦʘʣʢʘʥʢʘ-

ʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʟ ʦ-ʬʝʥʽʣʝʥʜʽʘʤʽʥʦʤ ʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʧʨʦʜʫʢ-

ʪʘʤʠ ʨʝʘʢʮʽʾ ʻ N-((2-ʘʤʽʥʦʬʝʥʽʣ)ʢʘʨʙʘʤʦʪʽʦʣ̔))ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʠ ʪʘ  

3,4-ʙʽʩ(3-(ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ)ʪʽʦʫʨʝʾʜʦ)ʬʝʥʽʣʝʥʠ, ʷʢʽ ʨʦʟʜʽʣʝʥʽ ʧʝʨʝʢʨʠʩʪʘ-

ʣʽʟʘʮʽʻʶ ʽʟ ʤʝʪʘʥʦʣʫ.  

ʇʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʘʢʮʽʾ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽ-

ʘʥʘʪʽʚ ʟ ʛʽʜʨʘʟʠʥ ʛʽʜʨʘʪʦʤ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʘʢʮʽʾ ʻ N-(2-(ʮʠʢ-

ʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ)ʛʽʜʨʘʟʽʥ-1-ʢʘʨʙʦʥʦʪʽʦʣ̔)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʠ. ʆʩʪʘʥʥʽ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʚʟʘʻʤʦʜʽʾ ʚʠʭʽʜʥʠʭ ʩʧʦʣʫʢ ʟ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʛʽʜʨʘʟʠʜʘʤʠ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʙʽʝʣʝʢʪʨʦʬʽʣʴʥʽʩʪʴ. ʈʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʟ ʫʩʧʽʭʦʤ ʙʫʚ ʟʘʩʪʦʩʦ-

ʚʘʥʠʡ ʜʣʷ ʩʠʥʪʝʟʫ ʮʽʣʦʛʦ ʨʷʜʫ N-(2-(ʬʝʥʽʣʦʢʩʦ-(ʪʽʦ)ʘʮʝʪʠʣ-(ʘʨʦʾʣ-, ʛʝʪʘʨʦʾʣ-)ʛʽ-

ʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʣ̔)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ ʪʘ 2-(ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦ-

ʥʽʣ)ʢʘʨʙʦʥʦʪʽʦʣ̔)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦ-(ʪʽʦ-)ʘʤʽʜʽʚ. ʇʽʜʽʙʨʘʥʽ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ 

ʩʠʥʪʝʟʫ (ʪʨʠʚʘʣʽʩʪʴ ʨʝʘʢʮʽʾ, ʪʝʤʧʝʨʘʪʫʨʘ) ʟʘʟʥʘʯʝʥʠʭ ʩʧʦʣʫʢ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ 

ʩʧʦʥʪʘʥʥʦʾ ʮʠʢʣʽʟʘʮʽʾ ʘʙʦ ʛʝʪʝʨʦʮʠʢʣʽʟʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʥʽ ʟʘʤʽʱʝʥʽ ʪʨʠʘʟʦʣ-5-ʪʽ-

ʦʥʠ. 

ɺʧʝʨʰʝ ʩʠʥʪʝʟʦʚʘʥʽ ʦʨʠʛʽʥʘʣʴʥʽ 4-ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ-3-(ʘʤʽʥʦ-, ʬʝʥʽ-

ʣʦʢʩʦ-(ʪʽʦ)ʤʝʪʠʣ-1,5-ʜʠʛʽʜʨʦ-4H-1,2,4-ʪʨʠʘʟʦʣ-5-ʪʽʦʥʠ ʪʨʠʚʘʣʠʤ ʥʘʛʨʽʚʘʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʜʠʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ. ʈʦʟʰʠʨʠʪʠ ʜʘʥʫ ʨʝʘʢʮʽʶ ʥʘ ʽʥʰʽ 

ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ ʥʝ ʚʜʘʣʦʩʷ, ʦʩʪʘʥʥʽ ʟʘʟʥʘʶʪʴ ʛʝʪʝʨʦʮʠʢʣʽʟʘʮʽʾ ʫ ʧʨʠ-

ʩʫʪʥʦʩʪʽ ʥʘʪʨʽʡ ʛʽʜʨʦʢʩʠʜʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʽʜʦʤʠʭ 5-R-2,4-ʜʠʛʽʜʨʦ-3H-1,2,4-

ʪʨʠʘʟʦʣ-3-ʪʽʦʥʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʽʘʮʠʣʩʝʤʠʢʘʨʙʘʟʠʜʠ ʟʘ ʫʤʦʚ ʨʝʘʢʮʽʾ ʮʠʢʣʽʟʘʮʽʾ ʫ ʢʦʥ-

ʮʝʥʪʨʦʚʘʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʢʠʩʣʦʪʘʭ ʫʪʚʦʨʶʶʪʴ ʚʽʜʦʤʽ 5-R-2-ʘʤʽʥʦ-1,3,4-ʪʽʘʜʽ-

ʘʟʦʣʠ. ʇʦʢʘʟʘʥʦ, ʱʦ ʦʩʪʘʥʥʽ ʟʘʟʥʘʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʛʽʜʨʦʣʽʪʠʯʥʦʛʦ ʚʽʜʱʝʧ-

ʣʝʥʥʷ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʘʤʽʜʥʦʛʦ ʟʘʣʠʰʢʫ ʚʽʜ ʤʦʣʝʢʫʣʠ.  
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ɺʧʝʨʰʝ ʩʠʥʪʝʟʦʚʘʥʽ N-(4-oʢʩʦ-3-R-ʪʽʘʟʦʣʽʜʠʥ-2-ʽʣʽʜʝʥ)-ʮʠʢʣʦʘʣʢʘʥʢʘ-

ʨʙʦʢʩʘʤʽʜʠ ʚʟʘʻʤʦʜʽʻʶ ʜʠʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʯʦʚʠʥ ʘʙʦ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ 

ʟ ʤʝʪʠʣ(ʙʫʪʠʣ) ʭʣʦʨʘʮʝʪʘʪʦʤ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʢʘʣʽʶ ʘʮʝʪʘʪʫ ʘʙʦ ʫ ɼʄʌ ʫ ʧʨʠʩʫ-

ʪʥʦʩʪʽ ʪʨʠʝʪʠʣʘʤʽʥʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʦʜʥʦʨʝʘʢʪʦʨʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ 5-ʘʨʠʣʽ-

ʜʝʥʧʦʭʽʜʥʠʭ 3-R-4-ʪʽʘʟʦʣʽʜʠʥʦʥʽʚ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ [2+3]-ʮʠʢʣʦʢʦʥʜʝʥʩʘʮʽʾ ʩʧʦ-

ʣʫʢ 3 ʟ ʙʫʪʠʣ ʭʣʦʨʘʮʝʪʘʪʦʤ ʪʘ ʧʦʜʘʣʴʰʦʶ ʢʦʥʜʝʥʩʘʮʽʻʶ ʟ 4-ʥʽʪʨʦʙʝʥʟʘʣʴʜʝʛʽ-

ʜʦʤ ʟʘ ʂʥʝʚʝʥʘʛʝʣʝʤ. 

ɺʩʽ ʩʠʥʪʝʟʦʚʘʥʽ ʨʝʯʦʚʠʥʠ ʦʯʠʱʝʥʦ ʤʝʪʦʜʦʤ ʢʨʠʩʪʘʣʽʟʘʮʽʾ. ɹʫʜʦʚʫ ʩʠʥ-

ʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʧʽʜʪʚʝʨʜʞʝʥʦ ʩʫʯʘʩʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘ-

ʣʽʟʫ, ʘ ʩʘʤʝ ʝʣʝʤʝʥʪʥʠʤ ʘʥʘʣʽʟʦʤ, ɯʏ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʻʶ, 1ʅ ʪʘ 13ʉ ʗʄʈ-ʩʧʝ-

ʢʪʨʦʤʝʪʨʽʻʶ, ʘ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ï ʤʝʪʦʜʦʤ ʭʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ. ɺ 

ʨʦʙʦʪʽ ʜʝʪʘʣʴʥʦ ʦʙʛʦʚʦʨʝʥʽ 1ʅ ʗʄʈ-ʩʧʝʢʪʨʠ, ʧʦʢʘʟʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʟʦʥʫ-

ʚʘʥʥʷ ʧʨʦʪʦʥʽʚ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ. 

ɺ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʩʠʥʪʝʟʦʚʘʥʦ 100 (85 ʚʧʝ-

ʨʰʝ) ʩʧʦʣʫʢ, ʜʣʷ ʷʢʠʭ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷʤ ʧʽʜʭʦʜʽʚ ʚʽʨʪʫʘʣʴʥʦʛʦ (ʤʦʣʝʢʫʣʷʨʥʠʡ ʜʦʢʽʥʛ), ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ 

(ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ) ʪʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʩʢʨʠʥʽʥʛʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦ-

ʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ ʅʘʚʯʘʣʴʥʦʛʦ ʤʝʜʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʮʝʥ-

ʪʨʫ ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʢʘʬʝʜʨ ʬʘʨʤʘʢʦʣʦʛʽʾ, 

ʬʘʨʤʘʢʦʛʥʦʟʽʾ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʙʦʪʘʥʽʢʠ ɿɼʄʋ, ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʤʝʜʠʯʥʦʾ 

ʨʝʮʝʧʪʫʨʠ ʟ ʢʫʨʩʦʤ ʥʦʨʤʘʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ɿɼʄʋ, ʤʽʢʨʦʙʽʦʣʦʛʽʾ, ʚʽʨʫʩʦʣʦʛʽʾ ʪʘ 

ʽʤʫʥʦʣʦʛʽʾ ɿɼʄʋ, ʟʘʛʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʮʽʾ ɼɿ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝ-

ʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè, ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʛʽʮʠʜʥʦʾ ʪʘ ʤʫʪʘʛʝʥʥʦʾ ʜʽʾ ï 

ʥʘ ʙʘʟʽ ʬʘʢʫʣʴʪʝʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʥʘʫʢʠ ʧʨʦ ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ 

ʋʥʽʚʝʨʩʠʪʝʪʫ ʧʨʠʢʣʘʜʥʠʭ ʥʘʫʢ (ʤ. ʅʦʡʙʨʘʥʜʝʥʙʫʨʛ, ʅʽʤʝʯʯʠʥʘ), ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʩʠʥʪʝʟʦʚʘʥʠʭ ʥʘ ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ï ʥʘ ʙʘʟʽ ʣʘʙʦʨʘʪʦ-

ʨʽʾ ɼʇ çɼʝʨʞʘʚʥʠʡ ʮʝʥʪʨ ʩʝʨʪʠʬʽʢʘʮʽʾ ʽ ʝʢʩʧʝʨʪʠʟʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾè (ʤ. ɿʘʧʦʨʽʞʞʷ). 

ʈʦʟʨʦʙʣʝʥʘ ʩʪʨʘʪʝʛʽʷ ʧʦʰʫʢʫ ʜʽʫʨʝʪʠʢʽʚ ʩʝʨʝʜ N-(R-ʢʘʨʙʘʤʦʪʽʦʽʣ)ʮʠʢʣʦ-

ʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽʜʽʚ ʜʦʟʚʦʣʠʣʘ ʚʠʷʚʠʪʠ ʝʬʝʢʪʠʚʥʫ çʩʧʦʣʫʢʫ-ʣʽʜʝʨè, ʷʢʘ ʟʘ 
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ʜʽʫʨʝʪʠʯʥʠʤ ʝʬʝʢʪʦʤ ʢʦʥʢʫʨʫʻ ʟ ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪʦʤ çɻʽʜʨʦʭʣʦʨʦʪʽʘʟʠʜè, ʪʘ 

ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ ʤʘʻ ʧʦʜʽʙʥʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʪʨʘʪʝʛʽʶ ʧʦʰʫʢʫ ʥʦʚʠʭ ʧʨʦʪʠʩʫʜʦʤʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩ-

ʥʦʚʽ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ, ʷʢʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʝ ʚʽ-

ʨʪʫʘʣʴʥʠʡ ʤʽʰʝʥʴ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʩʢʨʠʥʽʥʛ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʜʦ ʘʢʪʠʚʥʠʭ 

ʮʝʥʪʨʽʚ GABAA-, GABAT-ʨʝʮʝʧʪʦʨʽʚ ʪʘ NVSCs ʚʽʜʦʤʠʭ ʧʨʦʪʠʝʧʽʣʝʧʪʠʯʥʠʭ ʣʽ-

ʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʢʨʠʥʽʥʛʫ ʥʘ ʤʦʜʝʣʽ ʧʝʥʪʠ-

ʣʝʥʪʝʪʨʘʟʦʣʴʥʠʭ ʩʫʜʦʤ ʚʠʷʚʣʝʥʘ ʩʧʦʣʫʢʘ, ʷʢʘ ʧʝʨʝʚʠʱʫʻ ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪ 

çɼʝʧʘʢʽʥè. ʇʨʦʚʝʜʝʥʽ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ çʩʧʦʣʫʢʠ-ʣʽʜʝʨʘè ʥʘ ʤʦʜʝʣʽ ʭʨʦ-

ʥʽʯʥʠʭ ʩʫʜʦʤ (ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʴʥʠʡ ʢʽʥʜʣʽʥʛ) ʧʦʢʘʟʘʣʠ, ʱʦ ʚʦʥʘ ʥʦʨʤʘʣʽʟʫʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʙʽʦʭʽʤʽʯʥʫ ʩʠʩʪʝʤʫ NO, ʟʘʧʦʙʽʛʘʻ ʨʦʟʚʠʪʢʫ ʥʽʪʨʦʟʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʫ ʧʨʠ ʝʧʽʣʝʧʪʦʛʝʥʝʟʽ ʽ ʟʘ ʝʬʝʢʪʦʤ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʚʽʜʦʤʦʤʫ ʧʨʦʪʠʩʫʜʦʤ-

ʥʦʤʫ ʟʘʩʦʙʫ çʃʘʤʦʪʨʠʜʞʠʥʫè, ʱʦ ʻ ʚʘʛʦʤʠʤ ʘʨʛʫʤʝʥʪʦʤ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʾʾ 

ʚʠʚʯʝʥʥʷ ʥʘ ʤʦʜʝʣʷʭ ʥʝʡʨʦʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʘʪʦʣʦʛʽʡ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʦʟʚʦʣʠʣʠ ʚʠ-

ʷʚʠʪʠ ʨʷʜ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʘ ʩʘʤʝ N-(2-R-ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢ-

ʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ, ʷʢ ʚʠʩʦʢʦʘʢʪʠʚʥʠʭ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʘʛʝʥʪʽʚ ʱʦʜʦ St. 

aureus ʪʘ P. aeruginosa (ʄɯʂ 3.125-25.0 ʤʢʛ/ʤʣ) ʟ ɼɻʌʈ-ʽʥʛʽʙʫʶʯʦʶ ʜʽʻʶ. ʅʘ 

ʦʩʥʦʚʽ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ ʪʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʩʢʨʠʥʽʥʛʫ 

ʨʦʟʨʦʙʣʝʥʘ ʩʪʨʘʪʝʛʽʷ ʧʦʰʫʢʫ ʬʫʥʛʽʮʠʜʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʚʠʷʚʣʝʥʦ ʨʷʜ ʧʝʨʩʧʝʢʪʠ-

ʚʥʠʭ ʩʧʦʣʫʢ, ʘʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ ʘʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ-ʧʦʨʽʚʥʷʥʥʷ 

çʎʠʧʨʦʢʦʥʘʟʦʣè ʪʘ çɻʽʤʝʢʩʘʟʦʣè. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʠʟʘʤʽʱʝʥʽ ʪʽʦʩʝʯʦʚʠʥʠ ʪʘ 

ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ ʥʝ ʻ ʤʫʪʘʛʝʥʥʠʤʠ ʽ ʤʦʞʫʪʴ ʥʘʡʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʝʬʝʢʪʠʚʥʽ 

ʨʽʩʪʨʝʛʫʣʷʪʦʨʠ ʟ ʬʫʥʛʽʮʠʜʥʦʶ ʜʽʻʶ. 

ɺ ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʟʘʻ-

ʤʦʟʚôʷʟʢʫ çʩʪʨʫʢʪʫʨʘ-ʘʢʪʠʚʥʽʩʪʴè ʩʝʨʝʜ ʧʦʭʽʜʥʠʭ N-(R-ʢʘʨʙʘʤʦʪʽʦʣ̔)ʮʠʢʣʦʘʣ-

ʢʽʣʢʘʨʙʦʢʩʘʤʽʜʽʚ ʚʠʷʚʣʝʥʽ ʩʧʦʣʫʢʠ, ̫ ʢʽ ʧʨʦʷʚʠʣʠ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʘʥʪʠʢʦʥʚʫ-

ʣʴʩʠʚʥʦʾ, ʩʝʯʦʛʽʥʥʦʾ, ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ, ʧʨʦʪʠʛʨʠʙʢʦʚʦʾ, ʨʽʩʪʩʪʠʤʫʣʶʶʯʦʾ ʪʘ ʘʥ-

ʪʠʬʦʣʘʪʨʝʜʫʢʪʘʟʥʦʾ ʜʽʾ. ɺʠʷʚʣʝʥʦ 2 ʧʦʪʝʥʮʽʡʥʽ ʬʫʥʛʽʮʠʜʥʽ ʘʛʝʥʪʠ, ʷʢʽ ʟʘ ʟʥʘ-

ʯʝʥʥʷʤʠ ʤʽʥʽʤʘʣʴʥʦʾ ʽʥʛʽʙʫʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʰʠʨʦʪʦʶ ʩʧʝʢʪʨʘ ʜʽʾ ʱʦʜʦ 
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ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ, ʧʝʨʝʚʠʱʫʶʪʴ ʧʨʝʧʘʨʘʪ çʎʠʧʨʦʢʦʥʘʟʦʣè ʪʘ ʥʝ ʧʨʦʷʚ-

ʣʷʶʪʴ ʤʫʪʘʛʝʥʥʫ ʜʽʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ Salmonella TA 98 ʪʘ TA 100. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨ-

ʥʦʩʪʽ ʟʘʣʝʞʥʦʩʪʽ çʙʫʜʦʚʘ-ʜʽʷè, ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʮʽʣʝ-

ʩʧʨʷʤʦʚʘʥʦʛʦ ʧʦʰʫʢʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʚ ʨʷʜʫ N-(R-ʢʘʨʙʘʤʦʪʽ-

ʦ̔ʣ)ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽʜʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʾʭ ʛʝʪʝʨʦʮʠʢʣʽʟʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʥʘʚʯʘʣʴʥʠʡ ʪʘ ʥʘʫ-

ʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʧʨʦʮʝʩ ʢʘʬʝʜʨ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ, ʭʽʤʽʯʥʦʛʦ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʬʽʣʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʠ, N-(R-ʢʘʨʙʘʤʦʪʽʦʽʣ)-

ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽʜʠ, ʛʝʪʝʨʦʮʠʢʣʽʟʘʮʽʷ, ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʽʦ-

ʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʚʟʘʻʤʦʟʚôʷʟʦʢ çʩʪʨʫʢʪʫʨʘ-ʘʢʪʠʚʥʽʩʪʴè. 

 

ANNOTATION  

Kholodniak O. V. N-(R-carbamothioyl)cycloalkylcarboxamides: synthesis, 

modification, physicochemical and biological properties. ï The manuscript. 

Thesis for the degree of Doctor of Philosophy in the field of knowledge 

"Health" in the specialty 226 çPharmacy, industrial pharmacyè. - Zaporizhzhia State 

Medical University, Ministry of Health of Ukraine, Zaporizhzhia, 2021. 

 

The thesis is devoted to the development of preparative methods of synthesis, 

structure determination, study of physicochemical and biological properties of N-

cycloalkylcarbonyl-N¡-arylthioureas, N-[2-(cycloalkyl-(phenoxo-(phenylthio)-)-

acetyl-, aroyl-, hetaroyl-)hydrazine-1-carbonothioyl]cycloalkylcarboxamides,            

2-(cyclopropanecarbonyl)carbonothioyl)-hydrazine-1-carbo-(thio-)-amides and 

products of their heterocyclization. 

A detailed analysis of the literature on the research topic showed that acyl-

(aroyl-, hetaroyl)-isothiocyanates and products of their modification are 

insufficiently studied class of compounds, despite their usage in chemistry 

(catalysts, ligands, coordination compounds, colorimetric chemosensors), materials 
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science (liquid crystalline materials) and medical chemistry (objects or purposeful  

search of biologically active substances). Besides, cycloalkancarbonyl 

isothiocyanates remain reagents with untapped potential for molecular design and 

structural modification of biologically active compounds. Moreover, the 

introduction of lipophilic "pharmacophore" fragments provide additional 

intermolecular interactions with enzymes what potentially resulted the increasing or 

change of  the biological activity vector of named substances. 

In the course of the scientific research, one-pot methods for the synthesis of 

undescribed N-cycloalkylcarbonyl-N¡-arylthioureas were adapted and tested. 

Abovementioned protocol provids the sequential addition of equimolecular amounts 

of ammonium thiocyanate and N-nucleophiles (substituted anilines) to chlorides of 

cycloalkanecarbonylchlorides. It was shown that npvel substituted (cyclo-

alkanecarbonylthioureido)benzyl-(aryl-)(sulfo-)carboxylic acids in the one-pot 

synthesis method were formed easily and without features as products of interaction 

of starting compounds with aminoaryl(benzyl-)carboxylic acids, 4-aminobenzene-

sulfonic acid and their amides. Specifics of interaction between generated in situ 

cycloalkanecarbonyl isothiocyanates and o-phenylenediamine were established. It 

was shown that the main reaction products were N-((2-aminophenyl)-

carbamothioyl))cycloalkanecarboxamides and 3,4-bis(3-(cycloalkanecarbonyl)-

thioureido)phenylenes, which were separated by recrystallization from methanol. 

A detailed study of the reaction of cycloalkanecarbonyl isothiocyanates with 

hydrazine hydrate was performed. It was found that the reaction resulted in 

formation of N-(2-(cycloalkanecarbonyl)hydrazine-1-carbonothioyl)-cycloalkane-

carboxamides. The latter are the result of the interaction of the starting compounds 

with cycloalkanecarbohydrases, what confirms their dielectrophilic nature. The 

developed method was successfully used for the synthesis of a series of N-(2-

(phenyloxo-(thio)acetyl-(aroyl-, hetaroyl-)hydrazine-1-carbonothioyl)cycloalkane-

carboxamides and 2-(cyclopropanecarbonyl)carbonothioyl)hydrazine-1-carbo-

(thio-)amides. The optimal synthesis conditions (reaction duration, temperature) of 
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these compounds were selected to prevent their spontaneous cyclocondensation into 

the corresponding substituted triazole-5-thiones. 

For the first time, the original 4-cycloalkanecarbonyl-3-(amino-, phenyloxo-

)(thio-)methyl-1,5-dihydro-4H-1,2,4-triazole-5-thiones were synthesized by long-

term heating of the corresponding disubstituted thiosemicarbazides. Usage of this 

reaction with other diacylthiosemicarbazides was not successful. The latter undergo 

heterocyclization in the presence of sodium hydroxide with the formation of the 

known 5-R-2,4-dihydro-3H-1,2,4-triazole-3-thiones. 

It was found that diacylsemicarbazides form known 5-R-2-amino-1,3,4-thia-

diazoles under the conditions of the cyclization reaction in concentrated mineral 

acids. It is shown that the latter undergo an additional hydrolytic cleavage of the 

cycloalkane urea residue. 

For the first time N-(4-oxo-3-R-thiazolidin-2-ylidene)-cycloalkanecar-box-

amides were synthesized by the interaction of disubstituted thioureas or diacyl-

thiosemicarbazides with methyl-(butyl) chloroacetate in the presence of potassium 

acetate or in DMF in the presence of the triethylamine. The proposed synthesis 

method of 5-arylidene derivatives of 3-R-4-thiazolidinones is based on [2+3]-cyclo-

condensation of compounds 3 with butyl chloroacetate and subsequent condensation 

with 4-nitrobenzaldehyde according to Knoevenagel. 

All synthesized substances were purified by crystallization from solvents. The 

structure of the synthesized compounds was confirmed by modern physicochemical 

methods of analysis, namely elemental analysis, IR spectrophotometry, 1H and 13C 

NMR spectrometry, and their individuality - by chromato-mass spectrometry. The 

1H NMR spectra of synthesized compounds were discussed in detail and features of 

key functional groups signals were revealed. 

During studies 100 compounds (85 for the first time) were synthesized and 

studied for biological activity by virtual (molecular docking), high throughput 

(microbiological studies) and traditional screening approaches. The study of 

biological activity was conducted on the basis of the Training Medical and 

Laboratory Center of Zaporizhzhia State Medical University, Departments of 
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Pharmacology, Pharmacognosy and Pharmaceutical Botany ZSMU, Pharmacology 

and Medical Recipes with a course of normal physiology ZSMU, microbiology, 

virology and immunology, of general and clinical pharmacy of Dnipropetrovsk 

Medical Academy of the Ministry of Health of Ukraine, study of fungicidal and 

mutagenic activity - on the basis of the Faculty of Agriculture and Food Science, 

University of Applied Sciences (Neubrandenburg, Germany), study of the effect of 

synthesized on growth rates grain crops - on the basis of the laboratory of the State 

Enterprise "State Center for Certification and Examination of Agricultural Products" 

(Zaporozhzhia). 

The developed strategy of diuretics search among N-(R-carbamo-

thioyl)cycloalkanecarboxamides revealed an effective "compound-leader", which 

competes with the reference drug "Hydrochlorothiazide" in terms of diuretic effect, 

and according to the results of molecular docking has a similar mechanism of 

activity. 

A strategy for elaboration of novel anticonvulsant agents based on the 

structural modification of diacylthiosemicarbazides, which included a virtual target-

oriented screening of synthesized compounds to the active centers of GABAA-, 

GABAT-receptors and NVSCs of known antiepileptic drugs on the biological model, 

and the results of pentylenetetrazol seizures found a compound that exceeds the 

reference drug "Depakine". Further studies of the "lead-compound" in the model of 

chronic convulsions (pentylenetetrazol kindling) showed that it normalizes the 

functional-biochemical system of NO, prevents the development of nitrosative stress 

in epileptogenesis and the effect is not inferior to the known anticonvulsant 

"Lamotrigine". That is a strong argument for its further study on a neurodestructive 

pathologies models. 

Antibacterial activity studies have revealed several promising compounds, 

namely N-(2-R-hydrazine-1-carbonothioyl)cycloalkanecarboxamides, as highly 

active antimicrobial agents against St. aureus and P. aeruginosa (MIC 3.125-25.0 

ɛg/ml) with DHFR-inhibitory activity. Based on molecular docking and traditional 

microbiological screening, a strategy for the search for fungicides was developed 
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and several promising compounds with activity exceeds the activity of the 

comparison drugs Cyproconazole and Hymexazole were identified. It was found that 

disubstituted thioureas and thiosemicarbazides are not mutagenic and can be used as 

effective growth-regulators with fungicidal activity. 

|The compounds that showed high rates of anticonvulsant, diuretic, 

antimicrobial, antifungal, growth stimulating and antifouling activities were found 

during the study of biological activity and analysis of the "structure-activity" 

relationship among the derivatives of N-(R-carbamothioyl)cycloalkylcarboxamides. 

Two potential fungicidal agents that exceed Cyproconazole in terms of minimum 

inhibitory concentration, broad spectrum of activity and no mutagenic effect against 

phytopathogenic fungi were identified. 

The results of the study of biological activity, as well as the established 

"structure-activity" relationship, could be used for further  purposeful search of 

biologically active compounds among N-(R-carbamothioyl)cycloalkylcarboxamides 

and their heterocyclization products. 

The results of the thesis are introduced into the educational and research 

process of the departments of pharmaceutical, chemical and biological profiles of 

higher education institutions of Ukraine. 

Key words: cycloalkanecarbonyl isothiocyanates, N-(R-carbamothioyl)-

cycloalkylcarboxamides, heterocyclization, spectral characteristics, biological 

activity, structure-activity relationship. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

 

ɸɹʇ                       - ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ; 

ɻɸʄʂ                    - ʛʘʤʤʘ-ʘʤʽʥʦʤʘʩʣʷʥʘ ʢʠʩʣʦʪʘ; 

ɼɻʌʈ                     - ʜʠʛʽʜʨʦʬʦʣʘʪʨʝʜʫʢʪʘʟʘ; 

ɼʄʉʆ                    - ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜ; 

ɼʄʌ                       - ʜʠʤʝʪʠʣʬʦʨʤʘʤʽʜ; 

ɯʆʂ                          - ʽʥʜʦʣʽʣ-3-ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ (ʛʝʪʝʨʦʘʫʢʩʠʥ); 

ɯʏ                             - ʽʥʬʨʘʯʝʨʚʦʥʠʡ; 

ʤ.ʯ.                           - ʤʘʩʦʚʘ ʯʘʩʪʢʘ; 

ʇɽʃɿ                       - ʧʨʦʪʠʝʧʽʣʝʧʪʠʯʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ; 

ʇʂ                            - ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʴʥʠʡ ʢʽʥʜʣʽʥʛ; 

ʭʨʦʤʘʪʦ-ʤʘʩ            - ʭʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʷ; 

1ʅ ʗʄʈ                    - ʧʨʦʪʦʥʥʠʡ ʷʜʝʨʥʠʡ ʤʘʛʥʽʪʥʠʡ ʨʝʟʦʥʘʥʩ; 

13ʉ ʗʄʈ                   - ʚʫʛʣʝʮʝʚʠʡ ʷʜʝʨʥʠʡ ʤʘʛʥʽʪʥʠʡ ʨʝʟʦʥʘʥʩ; 

GABAA-ʨʝʮʝʧʪʦʨ    - ɻɸʄʂɸ-ʨʝʮʝʧʪʦʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; 

GABAT-ʨʝʮʝʧʪʦʨ    - ɻɸʄʂʊ-ʨʝʮʝʧʪʦʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; 

GSH                          - ʛʣʫʪʘʪʽʦʥ ʚʽʜʥʦʚʣʝʥʠʡ; 

CA                          - ʢʘʨʙʦʘʥʛʽʜʨʘʟʘ  ʪʠʧʫ; 

NVSCs                     - ʥʝʡʨʦʥʘʣʴʥʽ ʥʘʪʨʽʻʚʽ ʢʘʥʘʣʠ ʥʘʧʨʫʛʠ; 

SAR-ʘʥʘʣʽʟ            - structure-activity relationship (ʚʟʘʻʤʦʟʚôʷʟʦʢ çʩʪʨʫʢʪʫʨʘ 

ʘʢʪʠʚʥʽʩʪʴè) 
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ɺʉʊʋʇ 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʨʷʜʫ ʝʬʝʢʪʠʚʥʠʭ ʨʝʘʛʝʥ-

ʪʽʚ, ʷʢʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʨʛʘʥʽʯʥʽʡ ʭʽʤʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʨʛʘ-

ʥʽʯʥʠʭ ʤʦʣʝʢʫʣ, ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʘʮʠʣʽʟʦʪʽʦʮʽʘʥʘʪʠ. ɿʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʜʦ 

ʜʘʥʦʛʦ ʢʣʘʩʫ ʩʧʦʣʫʢ ʧʦʚ'ʷʟʘʥʠʡ, ʧʦ-ʧʝʨʰʝ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʩʠʥʪʝʟʫ ʥʘ ʾʭ ʦʩʥʦʚʽ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʷʢ ʘʮʠʢʣʽʯʥʠʭ (ʟʘʤʽʱʝʥʽ ʪʽʦʩʝʯʦʚʠʥʠ, ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ ʪʦʱʦ), ʪʘʢ 

ʽ ʛʝʪʝʨʦʮʠʢʣʽʯʥʠʭ ʨʝʯʦʚʠʥ ʘʙʦ ʧʦʭʽʜʥʠʭ (ʪʽʘʟʦʣ, ʪʽʘʜʽʘʟʦʣ, ʪʨʠʘʟʦʣ, ʦʢʩʘʜʽʘʟʦʣ 

ʪʘ ʽʥʰʽ); ʧʦ-ʜʨʫʛʝ, ʟ ʰʠʨʦʢʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʜʫʢʪʽʚ ʾʭ ʤʦʜʠʬʽʢʘʮʽʾ ʫ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʣʽʛʘʥʜʠ ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʣʫʢ, ʬʦʪʦʩʝʥʩʠʙʽʣʽʟʘʪʦʨʠ, ʘʥ-

ʪʠʢʦʨʦʟʽʡʥʽ ʟʘʩʦʙʠ, ʦʧʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ); ʧʦ-ʪʨʝʪʻ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʤʘʩʠʚʽʚ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʚʠʩʦʢʫ ʩʧʦʨʽʜʥʝʥʽʩʪʴ 

ʜʦ çʙʽʦʤʽʰʝʥʝʡè. ʊʠʤ ʙʽʣʴʰ, ʱʦ ʘʮʠʢʣʽʯʥʽ ʪʘ ʛʝʪʝʨʦʮʠʢʣʽʯʥʽ ʩʧʦʣʫʢʠ, ʩʠʥʪʝʟʦ-

ʚʘʥʽ ʥʘ ʾʭ ʦʩʥʦʚʽ, ʚʠʷʚʣʷʶʪʴ ʨʽʟʥʦʙʽʯʥʫ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʷʢ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʜʣʷ ʢʦʨʝʢʮʽʾ ʪʘ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘ-

ʥʽʚ. 

Hʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʩʠʥʪʝʟʫ, ʧʝʨʝ-

ʪʚʦʨʝʥʥʶ ʪʘ ʙʽʦʣʦʛʽʯʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʘʮʠʣʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʪʘ ʾʭ ʧʦʭʽʜʥʠʭ, ʤʘʣʦʚʠ-

ʚʯʝʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʶʪʴʩʷ ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘ-

ʥʘʪʠ. ɿ ʧʦʟʠʮʽʾ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚʚʝʜʝʥʥʷ ʣʽʧʦʬʽʣʴʥʠʭ çʬʘʨʤʘʢʦʬʦʨʥʠʭè ʮʠʢʣʦʘʣʢʽʣʴʥʠʭ 

(ʮʠʢʣʦʧʨʦʧʘʥ, ʮʠʢʣʦʙʫʪʘʥ, ʮʠʢʣʦʧʝʥʪʘʥ, ʮʠʢʣʦʛʝʢʩʘʥ ʪʘ ʽʥʰʠʭ) ʬʨʘʛʤʝʥʪʽʚ ʜʦ 

ʤʦʣʝʢʫʣ ʟʘʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʽ ʤʽʞʤʦʣʝʢʫʣʷʨʥʽ ʚʟʘʻʤʦʜʽʾ ʟ ʝʥʟʠʤʘʤʠ ʽ, ʙʝʟʧʝʨʝ-

ʯʥʦ, ʧʨʠʚʝʜʝ ʜʦ ʧʦʩʠʣʝʥʥʷ ʘʙʦ ʟʤʽʥʠ ʚʝʢʪʦʨʫ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɿʘʟʥʘʯʝʥʝ 

ʜʘʩʪʴ ʟʤʦʛʫ ʨʦʟʰʠʨʠʪʠ ʧʦʪʝʥʮʽʘʣ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʧʦ-

ʩʣʫʞʠʪʠ ʙʘʟʦʶ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟ ʚʠʩʦʢʦʶ ʙʽʦʜʦʩʪʫʧʥʽʩʪʶ, 

ʤʽʥʽʤʘʣʴʥʦʶ ʪʦʢʩʠʯʥʽʩʪʶ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʘʙʦ ʟʥʘʡʪʠ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʫ ʽʥʰʠʭ ʛʘʣʫʟʷʭ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ɼʠʩʝʨ-

ʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʟʛʽʜʥʦ ʟ ʧʣʘʥʦʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ 
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ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘ ʪʝʤʦʶ: ççʎʠʢʣʦʘʣʢʽʣʢʘ-

ʨʙʦʥʽʣʽʟʦʪʽʦʮʽʘʥʘʪʠ ï ʝʬʝʢʪʠʚʥʽ ʧʨʝʢʫʨʩʦʨʠ ʜʣʷ ʩʠʥʪʝʟʫ ʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʯʦʚʠʥ 

ʪʘ ʧʦʙʫʜʦʚʠ ʛʝʪʝʨʦʮʠʢʣʽʯʥʠʭ ʩʠʩʪʝʤè (ʧʨʦʙʣʝʤʘ çʌʘʨʤʘʮʽʷè, ˉ ʜʝʨʞʨʝʻʩʪʨʘ-

ʮʽʾ 0118U004261; ʩʪʨʦʢ ʚʠʢʦʥʘʥʥʷ 2017-2022 ʨʨ.)  

ɼʠʩʝʨʪʘʥʪʦʤ ʦʩʦʙʠʩʪʦ ʩʠʥʪʝʟʦʚʘʥʦ ʥʝʚʽʜʦʤʽ N-ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʥʽʣ-N¡-

ʘʨʠʣʪʽʦʩʝʯʦʚʠʥʠ, N-[2-(ʮʠʢʣʦʘʣʢʽʣ-(ʬʝʥʦʢʩʦ-(ʬʝʥʽʣʪʽʦ-)ʘʮʝʪʠʣ-, ʘʨʦʾʣ-, ʛʝʪʘ-

ʨʦʾʣ-)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ]ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʠ ʪʘ ʨʷʜ ʘʟʦʣʽʚ (1,3,4-ʪʽ-

ʘʜʽʘʟʦʣ, 1,2,4-ʪʨʠʘʟʦʣ, ʪʽʘʟʦʣʽʜʠʥ) ʥʘ ʾʭ ʦʩʥʦʚʽ, ʜʦʩʣʽʜʞʝʥʽ ʪʘ ʦʙʛʦʚʦʨʝʥʽ ʾʭ ʬʽ-

ʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʧʨʝʧʘʨʘʪʠ-

ʚʥʠʭ ʤʝʪʦʜʽʚ ʩʠʥʪʝʟʫ ʪʘ ʤʦʜʠʬʽʢʘʮʽʷ N-(R-ʢʘʨʙʘʤʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʢʩʘ-

ʤʽʜʽʚ, ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʜʝʨʞʘʥʠʭ 

ʩʧʦʣʫʢ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ çʩʪʨʫʢʪʫʨʘ-ʙʽʦʣʦʛʽʯʥʘ ʜʽʷè ʪʘ ʨʝʢʦʤʝʥʜʘ-

ʮʽʷ ʥʘʡʘʢʪʠʚʥʽʰʠʭ ʩʧʦʣʫʢ ʜʣʷ ʧʦʛʣʠʙʣʝʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʚʠʨʽʰʫʚʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

¶ ʥʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʦʢʨʝʩʣʠʪʠ ʜʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʝʨʝʜ ʥʝʚʽʜʦʤʠʭ N-(R-ʢʘʨʙʘʤʦʪʽʦʽʣ)-ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽʜʽʚ ʪʘ ʛʝʪʝʨʦʮʠʢ-

ʣʽʯʥʠʭ ʩʧʦʣʫʢ ʥʘ ʾʭ ʦʩʥʦʚʽ, ʷʢ ʧʦʪʝʥʮʽʡʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ; 

¶ ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʘ ʦʧʨʘʮʶʚʘʪʠ ʦʜʥʦʨʝʘʢʪʦʨʥʠʡ ʩʠʥʪʝʟ ʥʦʚʠʭ N-ʮʠʢʣʦ-

ʘʣʢʽʣʢʘʨʙʦʥʽʣ-N¡-ʘʨʠʣʪʽʦʩʝʯʦʚʠʥ ʪʘ ʜʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʮʠʢʣʦ-

ʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʟ ʤʦʥʦ- ʪʘ ʜʠ-ʥʫʢʣʝʦʬʽʣʘʤʠ; 

¶ ʨʦʟʨʦʙʠʪʠ ʧʨʝʧʘʨʘʪʠʚʥʽ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ N-[2-(ʮʠʢʣʦʘʣʢʽʣ-(ʬʝʥʦʢʩʦ-

(ʬʝʥʽʣʪʽʦ-)ʘʮʝʪʠʣ-, ʘʨʦʾʣ-, ʛʝʪʘʨʦʾʣ-)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ]ʮʠʢʣʦʘʣʢʘʥ-

ʢʘʨʙʦʢʩʘʤʽʜʽʚ, ʟôʷʩʫʚʘʪʠ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʘʥʽ ʨʝʘʢʮʽʾ;  

¶ ʧʦʢʘʟʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʚʽʜʦʤʠʭ N-(R-ʢʘʨʙʘʤʦʪʽʦʣ̔)ʮʠʢʣʦ-

ʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽʜʽʚ ʜʣʷ ʩʠʥʪʝʟʫ ʨʷʜʫ ʘʟʦʣʽʚ (1,3,4-ʪʽʘʜʽʘʟʦʣʽʚ, 1,2,4-ʪʨʠʘʟʦʣʽʚ, 

ʪʽʘʟʦʣʽʜʠʥʽʚ); 

¶ ʚʩʪʘʥʦʚʠʪʠ ʙʫʜʦʚʫ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʪʘ ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʩʧʝ-

ʢʪʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʫ ʩʫʯʘʩʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯ-

ʥʠʭ ʤʝʪʦʜʽʚ (ʝʣʝʤʝʥʪʥʠʡ ʘʥʘʣʽʟ, ɯʏ-, 1H ʪʘ 13ʉ ʗʄʈ- ʪʘ ʭʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʠ); 
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¶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʢʨʠʥʽʥʛʫ (ʤʦʣʝʢʫʣʷʨʥʠʡ ʜʦ-

ʢʽʥʛ) ʚʠʟʥʘʯʠʪʠʩʴ ʟ ʥʘʧʨʷʤʢʘʤʠ ʧʦʰʫʢʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ (ʜʽʫʨʝʪʠ-

ʯʥʘ, ʧʨʦʪʠʩʫʜʦʤʥʘ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ, ʬʫʥʛʽʮʠʜʥʘ, ʨʽʩʪʨʝʛʫʣʶʶʯʘ ʜʽʷ) ʩʝʨʝʜ 

ʥʦʚʠʭ N-(R-ʢʘʨʙʘʤʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽʜʽʚ;  

¶ ʜʣʷ ʩʧʦʣʫʢ ʟ ʚʠʩʦʢʦʶ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʶ ʜʽʻʁ  ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʠʡ ʤʝ-

ʭʘʥʽʟʤ ʜʽʾ in vitro (ʽʥʛʽʙʫʚʘʥʥʷ ʜʠʛʽʜʨʦʬʦʣʘʪʨʝʜʫʢʪʘʟʠ); 

¶ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ in vitro ʪʘ in vivo ʩʢʨʠʥʽʥʛʫ ʚʩʪʘʥʦʚʠʪʠ ʷʢʽʩʥʫ (SAR-ʘʥʘʣʽʟ) 

ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ çʙʫʜʦʚʘ-ʜʽʷè, ʦʢʨʝʩʣʠʪʠ ʦʩʥʦʚʥʽ çʬʘʨʤʘʢʦʬʦʨʥʽè ʬʨʘʛʤʝʥʪʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʧʝʚʥʽ ʚʠʜʠ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ, ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʽ 

ʩʧʦʣʫʢʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʝʘʢʮʽʾ ʥʫʢʣʝʦʬʽʣʴʥʦʛʦ ʧʨʠʻʜʥʘʥʥʷ, ʥʫʢʣʝʦʬʽʣʴ-

ʥʦʛʦ ʟʘʤʽʱʝʥʥʷ ʪʘ ʛʝʪʝʨʦʮʠʢʣʽʟʘʮʽʾ ʫ ʩʠʥʪʝʟʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʥʘ 

ʦʩʥʦʚʽ ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʥʽʣʽʟʦʮʽʘʥʘʪʽʚ, ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʦʜʝʨʞʘʥʠʭ ʩʧʦ-

ʣʫʢ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ - ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʥʽʣʽʟʦʪʽʦʮʽʘʥʘʪʠ, N-ʮʠʢʣʦʘʣʢʽ-

ʣʢʘʨʙʦʥʽʣ-N¡-ʘʨʠʣʪʽʦʩʝʯʦʚʠʥʠ, N-[2-(ʮʠʢʣʦʘʣʢʽʣ-(ʬʝʥʦʢʩʦ-(ʬʝʥʽʣʪʽʦ-)ʘʮʝʪʠʣ-, 

ʘʨʦʾʣ-, ʛʝʪʘʨʦʾʣ-)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ]ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʠ, 2-(ʮʠʢʣʦ-

ʧʨʦʧʘʥʢʘʨʙʦʥʽʣ)ʢʘʨʙʦʥʦʪʽʦʽʣ)-ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦ-(ʪʽʦ-)ʘʤʽʜʠ ʪʘ ʨʷʜ ʟʘʤʽʱʝʥʠʭ 

ʘʟʦʣʽʚ (1,3,4-ʪʽʘʜʽʘʟʦʣ, 1,2,4-ʪʨʠʘʟʦʣ, ʪʽʘʟʦʣʽʜʠʥ): ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ; ʟʘʣʝʞʥʽʩʪʴ çʩʪʨʫʢʪʫʨʘ ï 

ʘʢʪʠʚʥʽʩʪʴè. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʩʧʦʣʫʢ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟʘʛʘʣʴ-

ʥʦʧʨʠʡʥʷʪʽ ʤʝʪʦʜʠ ʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ, ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝ-

ʙʽʛʫ ʨʝʘʢʮʽʡ, ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʪʦʪʠ ʪʘ ʩʪʨʫʢʪʫʨʠ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʙʫʣʠ ʚʠ-

ʢʦʨʠʩʪʘʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ, ʟʦʢʨʝʤʘ ʝʣʝʤʝʥʪʥʠʡ ʘʥʘʣʽʟ, ʭʨʦʤʘʪʦ-ʤʘʩ-

ʩʧʝʢʪʨʦʤʝʪʨʽʷ, ɯʏ-, 1ʅ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʽʷ. ɼʦʢʽʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶ-

ʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ AutoDock 4.2, ʩʪʨʫʢʪʫʨʠ ʙʽʦʤʽʰʝʥʝʡ ʦʪʨʠʤʘʥʦ 

ʟ Protein Data Bank (PDB), ʢʦʥʬʦʨʤʝʨʠ ʛʝʥʝʨʫʚʘʣʠ ʫ ʩʠʣʦʚʦʤʫ ʧʦʣʽ MMFF94x 

ʤʝʪʦʜʦʤ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʦʰʫʢʫ, ʨʦʟʨʘʭʫʥʦʢ ʤʦʣʝʢʫʣʷʨʥʠʭ ʜʝʩʢʨʠʧʪʦʨʽʚ ʟʜʽʡ-

ʩʥʶʚʘʚʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ HyperChem 7.5, Dragon 5.5, MOPAC2012, LogP 
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ACDLabs. ɼʣʷ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʣʘʩʴ ʤʝʪʦʜʦʣʦʛʽʷ in vitro ʪʘ in vivo, SAR-ʘʥʘʣʽʟ, ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ Statistica 10.0 ʽ 

Microsoft Excel. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ 

ʨʝʘʣʽʟʦʚʘʥʦ ʩʪʨʘʪʝʛʽʶ ʧʦʰʫʢʫ ʩʧʦʣʫʢ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʪʠʧʘʤʠ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ 

ʩʝʨʝʜ ʧʨʦʜʫʢʪʽʚ ʚʟʘʻʤʦʜʽʾ ʘʮʠʣʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʟ N-ʥʫʢʣʝʦʬʽʣʘʤʠ ʪʘ ʨʝʯʦʚʠʥ, 

ʫʪʚʦʨʝʥʠʭ ʧʨʠ ʾʭ ʩʪʨʫʢʪʫʨʥʽʡ ʤʦʜʠʬʽʢʘʮʽʾ.  

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʘʧʨʦʙʦʚʘʥʦ ʦʜʥʦʨʝʘʢʪʦʨʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʥʝʦʧʠʩʘʥʠʭ N-

ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ-N¡-ʘʨʠʣʪʽʦʩʝʯʦʚʠʥ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʣʽʜʦʚʥʝ ʜʦʜʘʚʘʥʥʷ 

ʝʢʚʽʤʦʣʝʢʫʣʷʨʥʠʭ ʢʽʣʴʢʦʩʪʝʡ ʘʤʦʥʽʶ ʪʽʦʮʽʘʥʘʪʫ ʪʘ N-ʥʫʢʣʝʦʬʽʣʽʚ (ʟʘʤʽʱʝʥʽ 

ʘʥʽʣʽʥʠ, ʘʤʽʥʦʘʨʠʣ(ʙʝʥʟʠʣ-)-ʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ, 4-ʘʤʽʥʦʙʝʥʟʝʥʩʫʣʴʬʦʢʠʩʣʦʪʘ 

ʪʘ ʾʾ ʘʤʽʜ) ʜʦ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʭʣʦʨʠʜʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ 

ʛʝʥʝʨʦʚʘʥʠʭ in situ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʟ ʙʽʥʫʢʣʝʦʬʽʣʘʤʠ. 

ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘ-

ʥʘʪʽʚ ʟ ʛʽʜʨʘʟʠʥ ʛʽʜʨʘʪʦʤ, ʧʦʢʘʟʘʥʦ, ʱʦ ʦʩʥʦʚʥʠʤ ʧʨʦʜʫʢʪʘʤʠ ʨʝʘʢʮʽʾ ʻ N-(2-

(ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ)ʛʽʜʨʘʟʽʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʠ, ʷʢʽ 

ʦʜʝʨʞʘʥʽ ʘʣʴʪʝʨʥʘʪʠʚʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʚʠʭʽʜʥʠʭ ʩʧʦʣʫʢ ʟ ʛʽʜʨʘʟʠʜʘʤʠ ʚʽʜʧʦʚʽ-

ʜʥʠʭ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ.  

ʈʦʟʨʦʙʣʝʥʘ ʧʨʝʧʘʨʘʪʠʚʥʘ ʦʨʠʛʽʥʘʣʴʥʘ ʤʝʪʦʜʠʢʘ ʩʠʥʪʝʟʫ ʜʠʟʘʤʽʱʝʥʠʭ ʪʽ-

ʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ, ʷʢʘ ʟ ʫʩʧʽʭʦʤ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʮʽʣʦʛʦ ʨʷʜʫ 

ʥʝʚʽʜʦʤʠʭ N-(2-(ʬʝʥʽʣʦʢʩʦ-(ʪʽʦ)ʘʮʝʪʠʣ-(ʘʨʦʾʣ-, ʛʝʪʘʨʦʾʣ-)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦ-

ʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ ʪʘ 2-(ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽʣ)ʢʘʨʙʦʥʦʪʽʦʣ̔)-ʛʽʜ-

ʨʘʟʠʥ-1-ʢʘʨʙʦ-(ʪʽʦ-)-ʘʤʽʜʽʚ. ʇʽʜʽʙʨʘʥʽ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʩʠʥʪʝʟʫ (ʪʨʠʚʘʣʽʩʪʴ 

ʨʝʘʢʮʽʾ, ʪʝʤʧʝʨʘʪʫʨʘ) ʟʘʟʥʘʯʝʥʠʭ ʩʧʦʣʫʢ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ ʩʧʦʥʪʘʥʥʦʾ ʮʠʢʣʦ-

ʢʦʥʜʝʥʩʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʥʽ ʟʘʤʽʱʝʥʽ ʪʨʠʘʟʦʣ-5-ʪʽʦʥʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ ʟʘ ʫʤʦʚ ʨʝʘʢʮʽʾ ʮʠʢʣʽʟʘʮʽʾ ʫ 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʢʠʩʣʦʪʘʭ ʟʘʟʥʘʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʛʽʜʨʦʣʽʪʠʯʥʦʛʦ 

ʚʽʜʱʝʧʣʝʥʥʷ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʘʤʽʜʥʦʛʦ ʟʘʣʠʰʢʫ, ʱʦ ʚʝʜʝ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʽʜʦʤʠʭ 

5-R-2-ʘʤʽʥʦ-1,3,4-ʪʽʘʜʽʘʟʦʣʽʚ. 
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ɺʧʝʨʰʝ ʦʧʨʘʮʴʦʚʘʥʦ ʧʽʜʭʦʜʠ ʜʦ ʩʠʥʪʝʟʫ ʦʨʠʛʽʥʘʣʴʥʠʭ 4-ʮʠʢʣʦʘʣʢʘʥʢʘ-

ʨʙʦʥʽʣ-3-(ʘʤʽʥʦ-, ʬʝʥʽʣʦʢʩʦ-(ʪʽʦ)ʤʝʪʠʣ-1,5-ʜʠʛʽʜʨʦ-4H-1,2,4-ʪʨʠʘʟʦʣ-5-ʪʽʦʥʽʚ 

ʪʨʠʚʘʣʠʤ ʥʘʛʨʽʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʜʠʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ ʚ ʦʨʛʘʥʽʯ-

ʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ. ʈʦʟʰʠʨʠʪʠ ʜʘʥʫ ʨʝʘʢʮʽʶ ʥʘ ʽʥʰʽ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ ʥʝ 

ʚʜʘʣʦʩʷ, ʦʩʪʘʥʥʽ ʟʘʟʥʘʶʪʴ ʛʝʪʝʨʦʮʠʢʣʽʟʘʮʽʾ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘʪʨʽʡ ʛʽʜʨʦʢʩʠʜʫ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʚʽʜʦʤʠʭ 5-R-2,4-ʜʠʛʽʜʨʦ-3H-1,2,4-ʪʨʠʘʟʦʣ-3-ʪʽʦʥʽʚ. 

ɺʧʝʨʰʝ ʩʠʥʪʝʟʦʚʘʥʽ N-(4-oʢʩʦ-3-R-ʪʽʘʟʦʣʽʜʠʥ-2-ʽʣʽʜʝʥ)ʮʠʢʣʦʘʣʢʘʥʢʘʨ-

ʙʦʢʩʘʤʽʜʠ ʚʟʘʻʤʦʜʽʻʶ ʜʠʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʯʦʚʠʥ ʘʙʦ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ ʟ 

ʤʝʪʠʣ(ʙʫʪʠʣ) ʭʣʦʨʘʮʝʪʘʪʦʤ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʢʘʣʽʶ ʘʮʝʪʘʪʫ ʘʙʦ ʫ ɼʄʌ ʫ ʧʨʠʩʫʪ-

ʥʦʩʪʽ ʪʨʠʝʪʠʣʘʤʽʥʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʦʜʥʦʨʝʘʢʪʦʨʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ 5-ʘʨʠʣʽ-

ʜʝʥʧʦʭʽʜʥʠʭ 3-R-4-ʪʽʘʟʦʣʽʜʠʥʦʥʽʚ ʥʘ ʦʩʥʦʚʽ [2+3]-ʮʠʢʣʦʢʦʥʜʝʥʩʘʮʽʾ ʟ ʧʦʜʘʣʴ-

ʰʦʶ ʢʦʥʜʝʥʩʘʮʽʻʶ ʟ 4-ʥʽʪʨʦʙʝʥʟʘʣʴʜʝʛʽʜʦʤ ʟʘ ʂʥʝʚʝʥʘʛʝʣʝʤ. 

ʅʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ in silico, in vitro, in vivo 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ SAR-ʘʥʘʣʽʟʫ ʩʬʦʨʤʦʚʘʥʦ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʨʘʪʝʛʽʶ ʧʦʰʫ-

ʢʫ ʦʨʠʛʽʥʘʣʴʥʠʭ ɹɸʈ, ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ çʩʪʨʫʢʪʫʨʠ-ʣʽʜʝʨʠè ʟ ʜʽʫʨʝʪʠʯʥʦʶ, ʧʨʦ-

ʪʠʩʫʜʦʤʥʦʶ, ʧʨʦʪʠʤʽʢʨʦʙʥʦʶ, ʧʨʦʪʠʛʨʠʙʢʦʚʦʶ ʪʘ ʨʽʩʪʩʪʠʤʫʣʶʶʯʦʶ ʘʢʪʠʚ-

ʥʽʩʪʶ. ɺʠʷʚʣʝʥʦ 2 ʧʦʪʝʥʮʽʡʥʽ ʬʫʥʛʽʮʠʜʥʽ ʘʛʝʥʪʠ, ʷʢʽ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʤʽʥʽʤʘʣʴ-

ʥʦʾ ʽʥʛʽʙʫʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʰʠʨʦʪʦʶ ʩʧʝʢʪʨʘ ʜʽʾ ʱʦʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠ-

ʙʽʚ, ʧʝʨʝʚʠʱʫʶʪʴ ʧʨʝʧʘʨʘʪ çʎʠʧʨʦʢʦʥʘʟʦʣè ʪʘ ʥʝ ʧʨʦʷʚʣʷʶʪʴ ʤʫʪʘʛʝʥʥʫ ʜʽʶ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ Salmonella TA 98 ʪʘ TA 100. 

ʊʝʦʨʝʪʠʯʥʝ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʟʨʦʙʣʝʥʽ 

ʧʨʝʧʘʨʘʪʠʚʥʽ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ ʪʘ ʚʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʚôʷʟʢʫ çʙʫʜʦʚʘ - ʘʢ-

ʪʠʚʥʽʩʪʴè ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʧʦʰʫʢʫ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʩʝʨʝʜ ʥʝʚʽʜʦʤʠʭ N-(R-ʢʘʨʙʘʤʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽ-

ʜʽʚ. ʇʨʦʚʝʜʝʥʝ ʩʠʩʪʝʤʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʥ-

ʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ ʩʫʯʘʩʥʦʾ ʤʝʜʠʯʥʦʾ ʭʽʤʽʾ.  

ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʪʘ ʥʘ-

ʚʯʘʣʴʥʫ ʨʦʙʦʪʫ ʢʘʬʝʜʨʠ ʬʘʨʤʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ɼɺʅɿ 

çʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʢʘʬʝʜʨʠ ʬʘʨʤʘ-

ʮʝʚʪʠʯʥʦʾ ʭʽʤʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʢʘʬʝʜʨʠ 
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ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʭʽʤʽʾ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤ. ɯ.ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ, ʢʘʬʝʜʨʠ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ, ʦʨʛʘʥʽʯʥʦʾ ʽ ʙʽʦʦʨʛʘʥʽʯʥʦʾ 

ʭʽʤʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɼʘʥʠʣʘ ɻʘʣʠʮʴ-

ʢʦʛʦ, ʢʘʬʝʜʨʠ ʬʽʟʠʯʥʦʾ, ʦʨʛʘʥʽʯʥʦʾ ʪʘ ʥʝʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʥʘʮʽʦ-

ʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʆʣʝʩʷ ɻʦʥʯʘʨʘ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʥʘʣʽʟ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘ-

ʥʠʭ, ʩʠʥʪʝʪʠʯʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʯʘʩʪʢʦʚʦ ʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦ-

ʥʘʥʽ ʦʩʦʙʠʩʪʦ ʘʚʪʦʨʦʤ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʴ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴ-

ʪʘʪʽʚ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʘ ʚʠʩʥʦʚʢʽʚ ʦʙʛʦʚʦʨʝʥʽ ʟ ʥʘʫʢʦʚʠʤ 

ʢʝʨʽʚʥʠʢʦʤ. ɺ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʧʽʣʴʥʦ ʟ ʅʘʚʯʘʣʴʥʠʤ  

ʤʝʜʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʠʤ ʮʝʥʪʨʦʤ ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨ-

ʩʠʪʝʪʫ (ʜ. ʤʝʜ. ʥ., ʧʨʦʬ. ɸʙʨʘʤʦʚ ɸ. ɺ.), ʢʘʬʝʜʨʘʤʠ ʬʘʨʤʘʢʦʣʦʛʽʾ, ʬʘʨʤʘʢʦ-

ʛʥʦʟʽʾ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʙʦʪʘʥʽʢʠ ɿɼʄʋ (ʟʘʚ. ʢʘʬ., ʜ. ʙ. ʥ., ʧʨʦʬ. ʊʨʞʝʮʠʥʩʴ-

ʢʠʡ ʉ. ɼ., ʢ. ʬʘʨʤ. ʥ. ʅʦʩʫʣʝʥʢʦ ɯ. ʉ.), ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʤʝʜʠʯʥʦʾ ʨʝʮʝʧʪʫʨʠ ʟ 

ʢʫʨʩʦʤ ʥʦʨʤʘʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ɿɼʄʋ (ʟʘʚ. ʢʘʬ., ʜ. ʙ. ʥ., ʧʨʦʬ. ɹʻʣʝʥʽʯʝʚ ɯ. ʌ.), 

ʤʽʢʨʦ-ʙʽʦʣʦʛʽʾ, ʚʽʨʫʩʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ ɿɼʄʋ (ʟʘʚ. ʢʘʬ., ʜ. ʤʝʜ. ʥ., ʧʨʦʬ. ʂʘ-

ʤʠʰʥʠʡ ʆ. ʄ.), ʟʘʛʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʮʽʾ ɼɿ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠ-

ʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè (ʟʘʚ. ʢʘʬʝʜʨʠ, ʧʨʦʬ., ʜ. ʬʘʨʤ. ʥ., ʇʦʜʧʣʝʪʥʷ ʆ. ɸ., 

ʢ. ʬʘʨʤ. ʥ., ʉʦʢʦʣʦʚʘ ʂ. ɺ.) ʨʝʘʣʽʟʦʚʘʥʦ ʚʠʢʦʥʘʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʢʩʠʯʥʦʩʪʽ ʩʧʦʣʫʢ. ʅʘ ʙʘʟʘʭ ʬʘʢʫʣʴʪʝʪʫ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʥʘʫʢʠ ʧʨʦ ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ ʋʥʽʚʝʨʩʠʪʝʪʫ ʧʨʠʢʣʘ-

ʜʥʠʭ ʥʘʫʢ (ʤ. ʅʦʡʙʨʘʥʜʝʥʙʫʨʛ, ʅʽʤʝʯʯʠʥʘ) (Meʡʝʨ ʌʘʪʫʤʘ, ʧʨʦʬ. ʂʘʨʣ ʐʪʝ-

ʬʬʝʥʩ) ʧʨʦʚʝʜʝʥʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʚʯʝʥʦ ʤʫʪʘʛʝʥʥʽʩʪʴ ʩʠʥ-

ʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ, ʥʘ ʙʘʟʽ ʣʘʙʦʨʘʪʦʨʽʾ ɼʇ çɼʝʨʞʘʚʥʠʡ ʮʝʥʪʨ ʩʝʨʪʠʬʽʢʘʮʽʾ ʽ ʝʢ-

ʩʧʝʨʪʠʟʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾè (ʤ. ɿʘʧʦʨʽʞʞʷ, ʟʘʚ. ʮʝʥʪʨʫ ʩʝʨʪʠ-

ʬʽʢʘʮʽʾ ʉʪʘʚʠʮʴʢʠʡ ɺ. ɺ.) ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

ʥʘ ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʉʧʽʣʴʥʦ ʟ ʊʆɺ çʋʢʨʦʨʛʩʠʥʪʝʟè (ʤ. 

ʂʠʾʚ) ʨʝʘʣʽʟʦʚʘʥʦ ʚʠʢʦʥʘʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʤʝ-

ʪʦʜʽʚ ʘʥʘʣʽʟʫ (1ʅ, 13ʉ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʽʷ, ʭʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʷ). 
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ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʩʚʽʪʣʝʥʦ ʫ ʥʘʫʢʦ-

ʚʠʭ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ. ʉʧʽʚʘʚʪʦʨʘʤʠ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʻ ʥʘ-

ʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ, ʘ ʪʘʢʦʞ ʥʘʫʢʦʚʮʽ, ʨʘʟʦʤ ʟ ʷʢʠʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʩʧʽʣʴʥʽ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʥʪʝ-

ʟʦʚʘʥʠʭ ʩʧʦʣʫʢ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʷ ʥʘ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢ-

ʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ ʽ ʬʘʨʤʘʮʽʾè (ʜʦ 50-ʨʽʯʯʷ ʟʘʩʥʫʚʘʥʥʷ 

ɿɼʄʋ, 18-25.04.2018, 30.04.2018, ɿʘʧʦʨʽʞʞʷ,), VII ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝ-

ʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʽ ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʭ-

ʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʪʚʦʨʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚè (27-28.09.2018, ʊʝʨʥʦ-

ʧʽʣʴ), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ çʉʪʫʜʝʥʪʠ ʥʘʫʢʦʚʮʽ ɿɼʄʋ ʚ 

ʩʫʯʘʩʥʽʡ ʤʝʜʠʮʠʥʽ ʪʘ ʬʘʨʤʘʮʽʾ ï 2019è ʚ ʨʘʤʢʘʭ ɯ ʪʫʨʫ çɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʢʦʥ-

ʢʫʨʩʫ ʩʪʫʜʝʥʪʩʴʢʠʭ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʟ ʛʘʣʫʟʝʡ ʟʚʘʥʴ ʽ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʫ 2018-

2019 ʥ.ʨ. (06-07.02.19, ɿʘʧʦʨʽʞʞʷ), ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢ-

ʪʫʘʣʴʥʽ ʟʘʜʘʯʽ ʭʽʤʽʾ: ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠè (17.04.2019, ɾʠʪʦʤʠʨ),  

ʄʞ̔ʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʙʽʦʣʦʛʽʾ, 

ʝʢʦʣʦʛʽʾ ʪʘ ʭʽʤʽʾè (16-17.10.2020, ɿʘʧʦʨʽʞʞʷ), International E-conference çʉon-

temporary pharmacy: issues, challenges and expectations!è (23.10.2020, Lithuania, 

Kaunas), XXVɯɯI ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝ-

ʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ ʧʨʠʩʚʷʯʝʥʦʾ 150-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʄ.ʆ. ɺʘʣʷʰʢʘ 

çTopical issues of new medicines developmentè (18-19 ʙʝʨʝʟʥʷ 2021 ʨ., ʍʘʨʢʽʚ), 

ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ ʟ ʤʽʞʥʘʨʦ-

ʜʥʦʶ ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʤʝʜʠʮʠʥʠ ʪʘ ʬʘʨʤʘʮʽʾ ï 2021è (15-16.04.2021, 

ɿʘʧʦʨʽʞʞʷ), ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çCurrent Trends in Pharma-

ceutical Chemistry and Standardization of Medicinesè (25-26.05.2021, ʊʝʨʥʦʧʽʣʴ). 

ɸʧʨʦʙʘʮʽʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʦʚʝʜʝʥʦ ʥʘ ʩʧʽʣʴʥʦʤʫ ʟʘʩʽʜʘʥʥʽ ʧʨʦ-

ʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʢʘʬʝʜʨ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ɿʘʧʦʨʽʟʴ-

ʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 03 ʯʝʨʚʥʷ 2021 ʨʦʢʫ.  
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ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 15 ʥʘʫ-

ʢʦʚʠʭ ʨʦʙʽʪ, ʽʟ ʥʠʭ 2 ʩʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 2 ʩʪʘʪʪʽ ʫ 

ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʽʥʦʟʝʤʥʠʭ ʜʝʨʞʘʚ ï ʯʣʝʥʽʚ ɭʚʨʦʩʦʶʟʫ. ʉʝʨʝʜ ʧʫʙʣʽʢʘʮʽʡ 3 

ʫ ʚʠʜʘʥʥʷʭ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʙʘʟʘʤʠ ʜʘʥʠʭ Scopus ʪʘ WoS ( 2 - Q2, 1- Q4) ʪʘ 

10 ʪʝʟ ʜʦʧʦʚʽʜʝʡ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 210 

ʩʪʦʨʽʥʢʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝ-

ʨʘʪʫʨʠ, ʨʦʟʜʽʣʫ çʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷè, ʜʚʦʭ ʨʦʟʜʽʣʽʚ ʝʢʩʧʝʨʠʤʝ-

ʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ 2 ʜʦʜʘʪʢʽʚ 

(25 ʩʪʦʨ.). ʆʙʩʷʛ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ 157 ʩʪʦʨʽʥʦʢ, ʨʦʙʦʪʘ ʧʨʦʽʣʶʩʪʨʦʚʘʥʘ 24 

ʪʘʙʣʠʮʷʤʠ (68 ʩʪʦʨ.), 48 ʨʠʩʫʥʢʘʤʠ. ɹʽʙʣʽʦʛʨʘʬʽʷ ʚʢʣʶʯʘʻ 225 ʜʞʝʨʝʣ ʣʽʪʝʨʘ-

ʪʫʨʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ 207 ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ. 
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ʈʆɿɼɯʃ 1 

ɿɸʄɯʑɽʅɯ ɸʎʀʃʊɯʆʉɽʏʆɺʀʅʀ: ʉʀʅʊɽɿ ʊɸ ɹɯʆʃʆɻɯʏʅɸ  

ɸʂʊʀɺʅɯʉʊʔ (ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ) 

 

ʇʨʠʚʘʙʣʠʚʽʩʪʴ ʘʣʢʽʣ-(ʘʨʠʣ-, ʛʝʪʘʨʠʣ-)ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ, ʷʢ ʝʬʝʢʪʠʚʥʠʭ ʩʠʥ-

ʪʦʥʽʚ ʫ ʦʨʛʘʥʽʯʥʦʤʫ ʩʠʥʪʝʟ,̔ ʦʙʫʤʦʚʣʝʥʘ ʾʭ ʤʦʞʣʠʚʽʩʪʶ ʚʩʪʫʧʘʪʠ ʫ ʨʝʘʢʮʽʾ ʥʫ-

ʢʣʝʦʬʽʣʴʥʦʛʦ ʧʨʠʻʜʥʘʥʥʷ, ʧʨʠʻʜʥʘʥʥʷ-ʮʠʢʣʽʟʘʮʽʾ, ʮʠʢʣʽʟʘʮʽʾ, ʮʠʢʣʦʧʨʠʻʜ-

ʥʘʥʥʷ ʪʦʱʦ. ʇʨʠʯʦʤʫ, ʮʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʣʠ ʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʟʥʘʯʥʠʡ 

ʥʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ ʷʢ ʜʣʷ ʭʽʤʽʾ ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ, ʪʘʢ ʽ ʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʯʦʚʠʥ ʪʘ ʪʽ-

ʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ, ʽ ʙʝʟʧʝʨʝʯʥʦ, ʜʣʷ ʭʽʤʽʾ ʛʝʪʝʨʦʮʠʢʣʽʚ [1-16]. ʊʠʤ ʙʽʣʴʰ, ʱʦ ʷʢ 

ʽ ʩʘʤʽ ʽʟʦʪʽʦʮʽʘʥʘʪʠ [17-20], ʪʘʢ ʽ ʧʨʦʜʫʢʪʠ ʾʭ ʤʦʜʠʬʽʢʘʮʽʾ [9, 11, 21-32] ʟʥʘʭʦ-

ʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʛʦʣʦʚʥʝ, ʧʨʦʷʚʣʷʶʪʴ ʨʽʟ-

ʥʦʩʪʦʨʦʥʥʶ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʤʝʜʠʯʥʽʡ ʧʨʘʢ-

ʪʠʮʽ ʷʢ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʣʢʽʣ-(ʘʨʠʣ-, ʛʝʪʘʨʠʣ-)ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ, ʘʮʠʣʽʟʦʪʽʦʮʽʘʥʘʪʠ 

ʤʝʥʰ ʜʦʩʣʽʜʞʝʥʠʡ ʢʣʘʩ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ [33, 34]. ʇʨʦʪʝ, ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ ʾʭ 

ʚʽʜʦʤʽ ʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʟʘʻʤʦʜʽʾ ʘʮʠʣʭʣʦʨʠʜʽʚ ʟ cʦʣʷʤʠ ʪʽʦʮʽʘʥʘʪʥʦʾ ʢʠʩʣʦʪʠ [35, 

36]. ʆʧʠʩʘʥʽ ʽ ʽʥʰʽ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ, ʥʘʧʨʠʢʣʘʜ ʦʜʥʦʩʪʘʜʽʡʥʠʡ ʩʠʥʪʝʟ ʘʨʦʾʣʽʟʦ-

ʪʽʦʮʽʘʥʘʪʽʚ ʽʟ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʪʘ ʩʫʤʽʰʽ ʪʨʠʭʣʦʨʦʽʟʦʮʽʘʥʫʨʦʚʦʾ ʢʠʩ-

ʣʦʪʠ/ʪʨʠʬʝʥʽʣʬʦʩʬʽʥʫ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ [37]. ɸʮʠʣʽʟʦʪʽʦʮʽʘʥʘʪʠ, ʟʘ 

ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʩʪʽ ʫ ʤʦʣʝʢʫʣʽ ʘʮʠʣʴʥʦʾ ʛʨʫʧʠ, ʻ ʙʽʣʴʰ ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʠʤʠ, ʘ ʾʭ 

ʨʝʘʢʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʣʝʢʪʨʦʬʽʣʴʥʠʤʠ ʮʝʥʪʨʘʤʠ ʥʘ ʜʚʦʭ ʘʪʦʤʘʭ 

ʂʘʨʙʦʥʫ ʪʘ ʥʫʢʣʝʦʬʽʣʴʥʠʤʠ ʮʝʥʪʨʘʤʠ ʥʘ ʘʪʦʤʘʭ ʅʽʪʨʦʛʝʥʫ ʪʘ ʉʫʣʴʬʫʨʫ [33, 

38]. ɺʥʘʩʣʽʜʦʢ ʥʘʷʚʥʦʩʪʽ ʮʠʭ ʘʢʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʨʝʘʢʮʽʾ ʘʮʠʣʽʟʦʮʽʘʥʘʪʽʚ, ʷʢ ʽ ʫ 

ʚʠʧʘʜʢʫ ʘʣʢʽʣ-(ʘʨʠʣ-, ʛʝʪʘʨʠʣ-)ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ, ʧʨʠʚʦʜʷʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʨʽʟʥʦ-

ʤʘʥʽʪʥʠʭ ʬʫʥʢʮʽʦʥʘʣʽʟʦʚʘʥʠʭ ʧʦʭʽʜʥʠʭ ʪʘ 5-ʘʙʦ 6-ʯʣʝʥʥʠʭ ʛʝʪʝʨʦʮʠʢʣʽʚ ʟ ʦʜ-

ʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʛʝʪʝʨʦʘʪʦʤʘʤʠ, ʪʦʱʦ [33, 38, 30]. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ 

ʥʫʢʣʝʦʬʽʣʘʤʠ, ʷʢʽ ʜʦʩʣʽʜʞʝʥʽ ʫ ʨʝʘʢʮʽʷʭ ʟ ʘʮʝʪʠʣ-(ʘʨʦʾʣ-, ʛʝʪʘʨʦʾʣ)-ʽʟʦʪʽʦʮʽʘ-

ʥʘʪʠ, ʚʠʷʚʠʣʠʩʴ ʘʤʽʥʠ, ʛʽʜʨʘʟʠʥʠ, ʛʽʜʨʘʟʠʜʠ, ʘʤʽʜʠʥʠ ʪʦʱʦ [39].  
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʘʮʝʪʠʣ-(ʘʨʦʾʣ-, ʛʝʪʘʨʦʾʣ)-ʽʟʦʪʽʦʮʽʘʥʘʪʘʤ ʪʘ ʧʨʦʜʫ-

ʢʪʘʤ ʾʭ ʤʦʜʠʬʽʢʘʮʽʾ (ʘʮʠʣʪʽʦʩʝʯʦʚʠʥʠ, ʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ, ʛʝʪʝʨʦʮʠʢʣʽʯʥʽ 

ʩʧʦʣʫʢʠ) ʧʨʠʩʚʷʯʝʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʦʛʣʷʜʠ [33, 34], ʫ ʷʢʠʭ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ 

ʘʩʧʝʢʪʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʛʘʣʫʟʽ ʭʽʤʽʾ (ʢʘʪʘʣʽʟʘʪʦʨʠ, ʣʽʛʘʥʜʠ, ʢʦʦʨʜʠʥʘʮʽʡʥʽ 

ʩʧʦʣʫʢʠ, ʢʦʣʦʨʠʤʝʪʨʠʯʥʽ ʛʝʤʦʩʝʥʩʦʨʠ) ʪʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ (ʨʽʜʢʦʢʨʠʩʪʘʣʽ-

ʯʥʽ ʤʘʪʝʨʽʘʣʠ), ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʦʩʪʘʥʥʽ ʜʦʩʷʛʥʝʥʥʷ ʫ ʛʘʣʫʟʽ ʤʝʜʠʯʥʦʾ ʭʽʤʽʾ 

ʨʦʟʢʨʠʪʽ ʥʝ ʜʦʩʪʘʪʥʴʦ. ʆʪʞʝ, ʮʝʡ ʦʛʣʷʜ ʻ ʩʧʨʦʙʦʶ ʫʟʘʛʘʣʴʥʝʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʘʥʠʭ ʦʩʪʘʥʥʽʭ 10 ʨʦʢʽʚ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʮʠʣʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʫ ʩʠʥʪʝʟʽ ʟʘʤʽ-

ʱʝʥʠʭ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥ, ʷʢ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ ʤʦʞʫʪʴ ʥʘʡʪʠ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʷʢ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ.  

Rao X.-P. ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʫ ʨʘʤʢʘʭ ʧʦʰʫʢʫ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʟʘʩʦʙʽʚ ʨʦ-

ʟʨʦʙʠʣʠ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ ʥʝʩʠʤʝʪʨʠʯʥʦ ʜʠʟʘʤʽʱʝʥʠʭ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥ ʟ ʜʠʛʽʜ-

ʨʦʬʝʥʘʥʪʨʝʥʦʚʠʤ ʬʨʘʛʤʝʥʪʦʤ ʫ ʤʦʣʝʢʫʣʽ [40]. ɼʣʷ ʩʠʥʪʝʟʫ ʦʩʪʘʥʥʽʭ, ʷʢ ʚʠʭʽ-

ʜʥʽ ʩʧʦʣʫʢʠ ʚʠʢʦʨʠʩʪʘʥʽ D8-ʜʝʛʽʜʨʦʘʙʽʪ̒ʠʥʦʚʘ ((1S, 4aR, 10aS)-7-ʽʟʦʧʨʦʧʽʣ-

1,4a-ʜʠʤʝʪʠʣ-1,2,3,4,4a,5,6,7,8,9,10,10a-ʜʦʜʝʢʘʛʽʜʨʦʬʝʥʘʥʪʨʝʥ-1-ʢʘʨʙʦʥʦʚʘ) 

ʪʘ ʜʝʛʽʜʨʦʘʙʽʝʪʠʥʦʚʘ ((1S, 4aR, 10aS)-7-ʽʟʦʧʨʦʧʽʣ-1,4a-ʜʠʤʝʪʠʣ-

1,2,3,4,4a,9,10,10a-ʦʢʪʘʛʽʜʨʦʬʝʥʘʥʪʨʝʥ-1-ʢʘʨʙʦʥʦʚʘ) ʢʠʩʣʦʪʠ (1.1 a, b), ʷʢʽ ʧʝ-

ʨʝʪʚʦʨʶʚʘʣʠ ʟʘ ʢʣʘʩʠʯʥʠʭ ʫʤʦʚ ʫ ʚʽʜʧʦʚʽʜʥʽ ʘʮʠʣʭʣʦʨʠʜʠ (1.2), ʘʮʠʣʽʟʦʪʽʦʮʽ-

ʘʥʘʪʠ (1.3) ʪʘ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥʠ (1.4, ʨʠʩ. 1.1).  

 

ʈʠʩ. 1.1. ʉʠʥʪʝʟ ʥʝʩʠʤʝʪʨʠʯʥʦ ʜʠʟʘʤʽʱʝʥʠʭ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥ ʟ ʜʠʛʽʜʨʦ-

ʬʝʥʘʪʨʝʥʦʚʠʤ ʬʨʘʛʤʝʥʪʦʤ, ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʘʛʝʥʪʽʚ 
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ɿʘ ʩʪʚʝʨʜʞʝʥʥʷʤ ʘʚʪʦʨʽʚ ʩʪʝʨʠʯʥʽ ʧʝʨʝʰʢʦʜʠ ʪʨʠʮʠʢʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʥʝ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʤʦʚʠ ʪʘ ʪʝʨʤʽʥʠ ʧʝʨʝʙʽʛʫ ʨʝʘʢʮʽʾ ʪʘ ʚʠʭʦʜʠ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ 

(28-90%). ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ ʱʦʜʦ ʢʣʽʪʠʥʥʠʭ ʣʽʥʽʡ 

ʢʘʨʮʠʥʦʤʠ ʣʝʛʝʥʴ (A549) ʪʘ ʛʝʧʘʪʦʢʘʨʮʠʥʦʤʠ (SMMC7721) ʜʦʟʚʦʣʠʣʠ ʚʠ-

ʷʚʠʪʠ ʨʷʜ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʟ IC50 ʤʽʞ 1,87-12,67 mʄ ʜʣʷ ʢʣʽʪʠʥ 

SMMC7721 ʪʘ 2,20-6,79 mʄ ʜʣʷ ʢʣʽʪʠʥ A549 ʚʽʜʧʦʚʽʜʥʦ. ʇʨʦʚʝʜʝʥʠʡ SAR-

ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ ʮʠʪʦʩʪʘʪʠʢʘʤʠ ʚʠʷʚʠʣʠʩʴ ʩʧʦʣʫʢʠ ʟ 

ʬʫʨʽʣ-2-ʤʝʪʠʣʴʥʠʤ ʟʘʤʽʩʥʠʢʦʤ. 

Koca Irfan ʪʘ ʩʧʽʚʘʚʪʦʨʠ [41] ʩʠʥʪʝʟʫʚʘʣʠ ʥʦʚʫ ʩʝʨʽʶ ʧʦʭʽʜʥʠʭ ʘʮʠʣʪʽ-

ʦʩʝʯʦʚʠʥ (1.6), ʱʦ ʤʽʩʪʷʪʴ ʧʽʨʘʟʦʣʴʥʠʡ ʮʠʢʣ (ʨʠʩ. 1.2) ʪʘ ʦʮʽʥʶʚʘʣʠ ʾʭ ʧʨʦʪʠ-

ʧʫʭʣʠʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʘ ʢʣʽʪʠʥʥʠʭ ʣʽʥʽʷʭ ʨʘʢʫ ʪʦʚʩʪʦʾ ʢʠʰʢʠ, ʧʝʯʽʥʢʠ ʪʘ ʣʝʡ-

ʢʦʟʫ ʣʶʜʠʥʠ. ʉʧʦʣʫʢʠ 1.6 ʦʜʝʨʞʘʥʽ çone-pot synthesisè, ʘ ʩʘʤʝ ʧʦʝʪʘʧʥʠʤ ʜʦ-

ʜʘʚʘʥʥʷʤ ʜʦ 4-ʙʝʥʟʦʾʣ-1,5-ʜʠʬʝʥʽʣ-1ʅ-ʧʽʨʘʟʦʣ-3-ʢʘʨʙʦʥʽʣʭʣʦʨʠʜʫ (1.5) ʘʤʦ-

ʥʽʶ ʪʽʦʮʽʘʥʘʪʫ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʨʦʤʘʪʠʯʥʠʭ ʘʤʽʥʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʦʣʫʢ 1.6 

ʥʘ ʢʣʽʪʠʥʥʠʭ ʢʫʣʴʪʫʨʘʭ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʾʭ ʟʥʘʯʥʫ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ. ʇʦʢʘ-

ʟʘʥʦ, ʱʦ ʚʦʥʠ ʚʠʷʚʣʷʶʪʴ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 10-4 ʽ 10-

5 ʄ. ɸʚʪʦʨʠ ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʷʢ ʧʨʘʚʠʣʦ ʧʨʦʪʠʧʫʭʣʠʥʥʠʡ ʝʬʝʢʪ ʚʠʨʘʞʝʥʠʡ ʫ 

ʩʧʦʣʫʢʘʭ, ʷʢʽ ʤʽʩʪʷʪʴ ʘʨʠʣʴʥʠʡ ʟʘʤʽʩʥʠʢ. 

 

ʈʠʩ. 1.2. ʉʠʥʪʝʟ 4-ʙʝʥʟʦʾʣ-1-ʬʝʥʽʣ-N-(ʘʨʠʣ(ʛʝʪʘʨʠʣ-)ʢʘʨʙʘʤʦʪʽʦʽʣ)-1H-

ʧʽʨʘʟʦʣ-3-ʢʘʨʙʦʢʩʘʤʽʜʽʚ, ʷʢ ʝʬʝʢʪʠʚʥʠʭ ʮʠʪʦʩʪʘʪʠʯʥʠʭ ʘʛʝʥʪʽʚ 

 

ɿʘʥʘʯʝʥʠʡ ʢʦʣʝʢʪʠʚ ʘʚʪʦʨʽʚ ʨʦʟʰʠʨʠʚ ʩʧʨʷʤʦʚʘʥʠʡ ʧʦʰʫʢ ʧʨʦʪʠʧʫʭ-

ʣʠʥʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʽʥʰʽ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥʠ, ʘ ʩʘʤʝ 1-ʝʪʠʣ-2-oʢʩʦ-4-ʬʝʥʽʣ-N-(ʘʨʠ-

ʣʢʘʨʙʘʤʦʪʽʦʽʣ)-1,2-ʜʠʛʽʜʨʦʧʽʨʠʤʽʜʠʥ-5-ʢʘʨʙʦʢʩʘʤʽʜʠ (1.10) [42]. ɼʣʷ ʨʝʘʣʽʟʘ-

ʮʽʾ ʩʪʨʘʪʝʛʽʾ ʧʦʰʫʢʫ ʘʚʪʦʨʠ ʟʜʽʡʩʥʠʣʠ ʧʦʝʪʘʧʥʠʡ ʩʠʥʪʝʟ ʢʠʩʣʦʪ (1.8), 



29 

ʭʣʦʨʘʥʛʽʜʨʠʜʽʚ (1.9), ʘʮʠʣʽʟʦʮʽʘʥʘʪʽʚ (1.10) ʪʘ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥ ʟ ʚʠʭʽʜʥʠʭ ʝʪʠʣ 

1-ʝʪʠʣ-2-oʢʩʦ-4-ʬʝʥʽʣ-1,2-ʜʠʛʽʜʨʦʧʽʨʠʤʽʜʠʥ-5-ʢʘʨʙʦʢʩʠʣʘʪʽʚ (1.7, ʨʠʩ. 1.3). 

ʇʨʦʚʝʜʝʥʽ vitro ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʟʜʘʪʥʦʩʪʽ ʽʥʛʽʙʫʚʘʥʥʷ ʩʧʦʣʫʢʘʤʠ 1.10 ʢʣʽ-

ʪʠʥʥʠʭ ʣʽʥʽʡ ʨʘʢʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ (MCF-7) ʪʘ ʦʩʪʝʦʩʘʨʢʦʤʠ ʢʽʩʪʦʢ (ʉʘʦʩ-2) 

ʣʶʜʠʥʠ ʚ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ (100 mʄ, 25mʄ, 12,5 mʄ, 6,25 mʄ, 3,125 mʄ) 

ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ ʝʬʝʢʪʠʚʥʫ ʽʥʛʽʙʫʶʯʫ ʢʦʥʮʝʥʪʨʘʮʽʶ (ɯC50), ʷʢʘ ʩʪʘʥʦ-

ʚʠʣʘ 5.24-73.86 mʄ. ɸʥʘʣʽʟ çʩʪʨʫʢʪʫʨʘ-ʘʢʪʠʚʥʽʩʪʴè ʫ ʜʘʥʦʤʫ ʨʷʜʫ ʧʦʢʘʟʘʚ, ʱʦ 

ʧʦʪʫʞʥʘ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ ʩʧʦʣʫʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʬʪʠʣ-1-ʽʣʴʥʠʤ ʟʘʤʽʩʥʠʢʦʤ. 

ʊʦʜʽ ʷʢ, ʚʚʝʜʝʥʥʷ ʬʝʥʽʣʴʥʦʾ ʛʨʫʧʠ ʘʙʦ ʜʦʜʘʪʢʦʚʝ ʚʚʝʜʝʥʥʷ ʜʦ ʥʝʾ ʟʘʤʽʩʥʠʢʽʚ 

(ʤʝʪʠʣ-, ʤʝʪʦʢʩʠ, ʛʘʣʦʛʝʥ) ʟʥʠʞʫʚʘʣʠ ʧʨʦʪʠʨʘʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ. ʅʘʚʝʜʝʥʽ ʨʝ-

ʟʫʣʴʪʘʪʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʠʢʫʚʘʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʧʦʣʫʢʠ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʢʠ-

ʰʝʥʝʶ ATʌ Hsp90 ʽ ʧʨʠʛʥʽʯʫʶʪʴ ʬʫʥʢʮʽʶ ɸʊʌ-ʘʟʠ ̔ , ʟʘ ʩʪʚʝʨʜʞʝʥʥʷʤʠ ʘʚʪʦ-

ʨʽʚ, ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʢʘʨʮʠʥʦʤʠ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʪʘ ʦʩʪʝʦʩʘʨ-

ʢʦʤʠ ʢʽʩʪʦʢ. 

 

ʈʠʩ. 1.3. ʉʠʥʪʝʟ 1-ʝʪʠʣ-2-oʢʩʦ-4-ʬʝʥʽʣ-N-(ʘʨʠʣʢʘʨʙʘʤʦʪʽʦʽʣ)-1,2-ʜʠʛʽʜʨʦ-

ʧʽʨʠʤʽʜʠʥ-5-ʢʘʨʙʦʢʩʘʤʽʜʽʚ - ʽʥʛʽʙʽʪʦʨʽʚ ʢʣʽʪʠʥʥʠʭ ʣʽʥʽʡ ʨʘʢʫ MCF-7 ʪʘ ʉʘʦʩ-2 

ʇʘʨʘʣʝʣʴʥʠʡ ʤʽʢʨʦʭʚʠʣʴʦʚʠʡ ʩʠʥʪʝʟ ʫ ʨʽʜʢʽʡ ʬʘʟʽ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ Rauf 

M. K. ʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʜʣʷ ʩʠʥʪʝʟʫ N,Nô-ʜʠʟʘʤʽʱʝʥʠʭ ʙʝʥʟʦʾʣʪʽʦʩʝʯʦʚʠʥ (1.14, 

ʨʠʩ. 1.4) [43]. ʉʚʽʞʦʚʠʛʦʪʦʚʣʝʥʠʡ 3-ʭʣʦʨʙʝʥʟʦʾʣʽʟʦʪʽʦʮʽʘʥʘʪ (1.12) ʟʤʽʰʫʚʘʣʠ 

ʚ ʝʢʚʽʤʦʣʷʨʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʤʽʥʘʤʠ ʚ ʩʫʭʦʤʫ ʊɻʌ ʪʘ ʧʽʜ-

ʜʘʚʘʣʠ ʤʽʢʨʦʭʚʠʣʴʦʚʦʤʫ ʦʧʨʦʤʽʥʶʚʘʥʦ (ʧʨʠ 60-65̄  ʉ, 1,5-2,0 ʭʚ). ʇʨʠ ʮʴʦʤʫ, 
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ʧʽʩʣʷ ʚʣʠʚʘʥʥʷ ʨʝʘʢʮʽʡʥʦʾ ʤʘʩʠ ʫ ʨʦʟʯʠʥ ʭʣʦʨʠʜʥʦʾ ʢʠʩʣʦʪʠ (ʨʅ 4-5), ʫʪʚʦʨʶ-

ʶʪʴʩʷ 3-ʭʣʦʨʦ-N-(ʮʠʢʣʦʘʣʢʽʣ-(ʙʝʥʟʠʣ-, ʘʨʠʣ-, ʛʝʪʘʨʠʣ-)ʢʘʨʙʘʤʦʪʽʦʽʣ)ʙʝʥʟʘ-

ʤʽʜʠ (1.14) ʟ ʚʠʭʦʜʦʤ 85-96%. ʉʠʥʪʝʟʦʚʘʥʽ ʩʧʦʣʫʢʠ ʦʮʽʥʶʚʘʣʠ ʥʘ ʽʥʛʽʙʫʶʯʫ 

ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʫʨʝʘʟʠ in vitro. ɹʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʽʥʛʽʙʫʶʪʴ ʫʨʝʘʟʫ ʧʨʠ ɯʉ50 

1.92-28.1 mʄ, ʘ ʩʧʦʣʫʢʘ ʟ 2,4,6-ʪʨʠʤʝʪʠʣʬʝʥʽʣʴʥʠʤ ʟʘʤʽʩʥʠʢʦʤ ï ʽʟ ʟʥʘʯʝʥʥʷʤ 

IC50 1,23 Ñ 0,1 mʄ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʩʽ 

ʩʧʦʣʫʢʠ ʚʠʷʚʣʷʪʴ ʧʦʤʽʨʥʫ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʜʽʶ ʱʦʜʦ ʢʣʽʪʠʥʥʠʭ ʣʽʥʽʡ ʢʘʨʮʠ-

ʥʦʤʠ ʣʝʛʝʥʽʚ (H-157, ATCC CRL-5802), ʽʥʛʽʙʫʶʯʠ ʾʭ ʨʽʩʪ ʥʘ 32.4-60.9%.  

 

ʈʠʩ. 1.4. ʄʽʢʨʦʭʚʠʣʴʦʚʠʡ ʩʠʥʪʝʟ N,Nô-ʜʠʟʘʤʽʱʝʥʠʭ 3-ʭʣʦʨʦʙʝʥʟʦʾʣʪʽ-

ʦʩʝʯʦʚʠʥ 

ʇʦʰʫʢʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʘʛʝʥʪʽʚ, ʧʨʠʩʚʷʯʝʥʘ ʨʦʙʦʪʘ Du-

raid H. Al -Amily  ʟ ʢʦʣʝʛʘʤʠ (ʨʠʩ. 1.5) [44]. ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʘʚʪʦʨʠ ʨʦ-

ʟʨʦʙʠʣʠ ʧʽʜʭʦʜʠ ʜʦ ʩʠʥʪʝʟʫ N1-ʢʘʨʙʘʤʦʪʽʦʽʣ-N6-ʬʝʥʽʣʘʜʽʧ-(ʧʽʤʝʣʽʥ-)ʘʤʽʜʽʚ 

(1.21) ʪʘ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʩʪʘʥʥʽ ʚʠʷʚʣʷʣʠ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ ʧʨʦʪʠ ʨʘʢʫ ʢʣʽʪʠʥʥʠʭ 

ʣʽʥʽʡ HRT-18 (ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʣʶʜʠʥʠ), HC-04 (ʛʝʧʘʪʦʙʣʘ-

ʩʪʦʤʘ ʤʠʰʽ) ʪʘ HBL-100 (ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ, ʦʪʨʠʤʘʥʽ ʽʟ ʟʜʦʨʦʚʦʛʦ ʛʨʫʜʥʦʛʦ 

ʤʦʣʦʢʘ ʣʶʜʠʥʠ). ʇʦʢʘʟʘʥʦ, ʱʦ ʩʝʨʝʜʥʷ ʽʥʛʽʙʫʶʯʘ ʢʦʥʮʝʥʪʨʘʮʽʷ (IC50) ʧʨʦʪʠ 

ʢʣʽʪʠʥʥʦʾ ʣʽʥʽʾ HC-04 ʪʘ ʢʣʽʪʠʥʥʦʾ ʣʽʥʽʾ HRT-18 ʜʣʷ ʩʧʦʣʫʢʠ 1.21b ʩʪʘʥʦʚʠʣʘ 

21,44 mʄ ʪʘ 24,12 mʄ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʜʣʷ ʩʧʦʣʫʢʠ 1.21ʘ ï 27,37 mʄ ʪʘ 30,42 m, 

ʚʽʜʧʦʚʽʜʥʦ. ʄʦʣʝʢʫʣʷʨʥʠʡ ʜʦʢʽʥʛ, ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʪʦʪʦʢʩʠʯʥʦ-

ʩʪʽ, ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʨʘʤ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʧʦʣʫʢʠ ʻ ʽʥʛʽʙʽʪʦʨʘʤʠ ʛʽʩʪʦʥ-

ʜʽʘʮʠʣʘʟʠ (HDAC).  
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ʈʠʩ. 1.5. ʇʽʜʭʦʜʠ ʜʦ ʩʠʥʪʝʟʫ N1-ʢʘʨʙʘʤʦʪʽʦʽʣ-N6-ʬʝʥʽʣʘʜʽʧ-(ʧʽʤʝʣʽʥ-)ʘʤʽʜʽʚ 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʧʦʰʫʢʫ ʧʨʦʪʠʚʽʨʫʩʥʠʭ ʘʛʝʥʪʽʚ ʩʝ-

ʨʝʜ ʘʨʦʾʣʩʝʯʦʚʠʥ ʧʨʦʚʝʜʝʥʦ ʘʤʝʨʠʢʘʥʩʴʢʠʤʠ ʥʘʫʢʦʚʮʷʤʠ [45]. ʅʘ ʦʩʥʦʚʽ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʩʢʨʠʥʽʥʛʫ ʜʚʦʭ ʘʨʦʾʣʪʽʦʩʝʯʦʚʠʥ (4-(ʪʨʝʪ-ʙʫʪʠʣ)-N-((2-ʭʣʦʨʦʬʝʥʽʣ)-

ʢʘʨʙʘʤʦʪʽʦʽʣ)ʙʝʥʟʘʤʽʜʫ ʪʘ N-(4-(3-(4-(ʪʨʝʪ-ʙʫʪʠʣ)ʙʝʥʟʦʾʣ)ʪʽʦʫʨʝʾʜʦ)-2-ʤʝʪ-

ʦʢʩʠʬʝʥʽʣ)-2-ʭʣʦʨʦʙʝʥʟʘʤʽʜʫ) ʧʨʦʪʠ ʚʽʨʫʩʫ ʣʠʭʦʤʘʥʢʠ Rift Valley (RVFV, 

EC50 = 0.25 ʪʘ 0.5 mʄ) ʪʘ ʚʽʨʫʩʫ La Crosse (LACV, EC50 = 0.27 ʪʘ 0.28 mM) ʘʚ-

ʪʦʨʠ ʰʣʷʭʦʤ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʩʪʚʦʨʠʣʠ ʪʘ ʩʠʥʪʝʟʫʚʘʣʠ ʢʦʤʙʽʥʘʪʦʨʥʫ 

ʙʽʙʣʽʦʪʝʢʫ ʟ 206 000 ʤʘʣʠʭ ʤʦʣʝʢʫʣ. ʉʠʥʪʝʟ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʘʨʦʾʣʪʽʦʩʝʯʦʚʠʥ 

(1.23-1.25) ʻ ʜʦʩʠʪʴ ʧʨʦʩʪʠʤ ʽ ʚʢʣʶʯʘʚ ʚʟʘʻʤʦʜʽʶ 4-(ʪʨʝʪ-ʙʫʪʠʣ)ʙʝʥʟʦʾʣʽʟʦʪʽ-

ʦʮʽʘʥʘʪʫ (1.22), ʷʢʠʡ ʦʜʝʨʞʫʚʘʣʠ in situ ʟ ʚʽʜʧʦʚʽʜʥʦʾ ʢʠʩʣʦʪʠ, ʟ ʨʽʟʥʦʤʘʥʽʪ-

ʥʠʤʠ ʘʣʽʬʘʪʠʯʥʠʤʠ, ʘʨʦʤʘʪʠʯʥʠʤʠ ʪʘ ʛʝʪʝʨʦʮʠʢʣʽʯʥʠʤʠ ʘʤʽʥʘʤʠ (ʨʠʩ. 1.6). 

ʇʨʦʜʫʢʪʠ S-ʘʣʢʽʣʫʚʘʥʥʷ (1.26) ʦʪʨʠʤʫʚʘʣʠ ʰʣʷʭʦʤ ʘʣʢʽʣʫʚʘʥʥʷ ʘʨʦʾʣʪʽʦcʝʯʦ-

ʚʠʥ (1.24) ʛʘʣʦʛʝʥʘʣʢʘʥʘʤʠ, ʛʘʣʦʛʝʥʘʣʢʽʣʘʤʽʥʘʤʠ ʘʙʦ ʝʩʪʝʨʘʤʠ ʛʘʣʦʛʝʥʢʘʨʙʦ-

ʥʦʚʠʭ ʢʠʩʣʦʪ, ʘ ʚʽʜʧʦʚʽʜʥʠʡ ʤʝʪʠʣ N-(3-R2-4-(2-ʭʣʦʨʦʙʝʥʟʘʤʽʜʦ)ʬʝʥʽʣ)-N'-(4-

(ʪʨʝʪ-ʙʫʪʠʣ)ʙʝʥʟʦʾʣ)ʢʘʨʙʘʤʽʤʽʜʦʪʽʦʣʘʪ ʧʝʨʝʪʚʦʨʝʥʠʡ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʮʽʘʥʦʛʫʘ-

ʥʽʜʠʥʠ (1.27). ʇʨʦʚʝʜʝʥʠʡ ʪʦʪʘʣʴʥʠʡ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʩʢʨʠʥʽʥʛ (High 

Throughput Screening) ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʥʘ ʟʘʟʥʘʯʝʥʽ ʰʪʘʤʠ ʚʽʨʫʩʫ, ʜʦʟʚʦ-

ʣʠʚ ʘʚʪʦʨʘʤ ʚʠʜʽʣʠʪʠ 26 çʩʪʨʫʢʪʫʨ-ʣʽʜʝʨʽʚè (ɽʉ50 0.06-1.91 mM, 0.05-1.38 mM 

ʜʦ ʚʽʨʫʩʽʚ RVFV ʪʘ LACV, ʚʽʜʧʦʚʽʜʥʦ), ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʥʘ 
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ʚʽʨʫʩ ʛʨʠʧʫ (Orthomyxoviridae), ʚʽʨʫʩ Tacaribe (Arenaviridae) ʪʘ ʚʽʨʫʩ ʜʝʥʛʝ 

(Flaviviridae). ɼʦʩʜʽʜʞʝʥʥʷ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʦʜʦʚʞʫʶʪʴʩʷ. 

 

ʈʠʩ. 1.6. ʉʠʥʪʝʟ ʢʦʤʙʽʥʘʪʦʨʥʦʾ ʙʽʙʣʽʦʪʝʢʠ 4-(ʪʨʝʪ-ʙʫʪʠʣ)ʙʝʥʟʦʾʣʪʽʦʩʝ-

ʯʦʚʠʥ ʪʘ ʾʭ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʧʦʭʽʜʥʠʭ  

ʉʧʨʷʤʦʚʘʥʦʤʫ ʧʦʰʫʢʫ ʽʥʛʽʙʽʪʦʨʽʚ ʭʦʣʽʥʝʩʪʝʨʘʟ, ʷʢ ʧʦʪʝʥʮʽʡʥʠʭ ʣʽʢʘʨʩʴ-

ʢʠʭ ʘʛʝʥʪʽʚ, ʩʝʨʝʜ ʟʘʤʽʱʝʥʠʭ ʘʮʝʪʠʣʪʽʦʩʝʯʦʚʠʥ (1.30) ʧʨʠʩʚʷʯʝʥʘ ʥʘʫʢʦʚʘ ʨʦ-

ʙʦʪʘ Aamer Saeed ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [46]. ʊʘʢ, ʘʚʪʦʨʘʤʠ ʩʠʥʪʝʟʦʚʘʥʦ ʨʷʜ ʥʦʚʠʭ 

N-(ʘʨʠʣʢʘʨʙʘʤʦʪʽʦʽʣ)ʘʮʝʪʘʤʽʜʽʚ (1.30), ʚʟʘʻʤʦʜʽʻʶ ʘʮʝʪʠʣʽʟʦʪʽʦʮʽʘʥʘʪʫ (1.28), 

ʦʪʨʠʤʘʥʦʛʦ in situ ʟ ʘʮʝʪʠʣʭʣʦʨʠʜʫ ʪʘ ʢʘʣʽʶ ʪʽʦʮʽʘʥʘʪʫ, ʟ ʟʘʤʽʱʝʥʠʤʠ ʘʥʽʣʽ-

ʥʘʤʠ (ʨʠʩ. 1.7). ʇʨʦʚʝʜʝʥʠʡ ʩʢʨʠʥʽʥʛ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʥʘ ʘʮʝʪʠʣʭʦʣʽʥʝʩ-

ʪʝʨʘʟʥʫ (AChE) ʪʘ ʙʫʪʠʨʠʣʭʦʣʽʥʝʩʪʝʨʘʟʥʫ (BChE) ʜʽʶ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʨʷʜ 

ʝʬʝʢʪʠʚʥʠʭ ʽʥʛʽʙʽʪʦʨʽʚ. ʊʘʢ, N-(2,4-ʜʠʤʝʪʠʣʬʝʥʽʣʢʘʨʙʘʤʦʪʽʦʽʣ)ʘʮʝʪʘʤʽʜ ʻ ʝʬʝ-

ʢʪʠʚʥʠʡ ʽʥʛʽʙʽʪʦʨ AChE (IC50 = 1,99 ÕM) ʪʘ N-(4-ʤʝʪʦʢʩʠʬʝʥʽʣʢʘʨʙʘʤʦʪʽ-

ʦʽʣ)ʘʮʝʪʘʤʽʜ ʻ ʝʬʝʢʪʠʚʥʠʡ ʽʥʛʽʙʽʪʦʨ BChE (IC50 = 1,99 ÕM), ʷʢʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʽʥʛʽʙʫʚʘʥʥʷ ʧʝʨʝʚʠʱʫʶʪʴ ʧʨʝʧʘʨʘʪ çʅʝʦʩʪʠʛʤʽʥè (IC50 = 49.6 ÕM). ʂʨʽʤ ʪʦʛʦ, 
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ʘʚʪʦʨʘʤʠ ʧʽʜʪʚʝʨʜʞʝʥʦ ʡʤʦʚʽʨʥʠʡ ʤʝʭʘʥʽʟʤ ʾʭ ʜʽʾ ʤʦʣʝʢʫʣʷʨʥʠʤ ʜʦʢʽʥʛʦʤ ʪʘ 

ʢʽʥʝʪʠʢʫ ʨʝʘʢʮʽʾ ʜʣʷ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ. 

 

ʈʠʩ. 1.7. ʉʠʥʪʝʟ N-(ʘʨʠʣʢʘʨʙʘʤʦʪʽʦʽʣ)ʘʮʝʪʘʤʽʜʽʚ 

Fayaz Ali  Larik ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [47] ʨʦʟʨʦʙʠʣʠ ʩʠʥʪʝʟ ʘʮʠʣ-(ʘʨʦʾʣ-)ʪʽʦʩʝ-

ʯʦʚʠʥ (1.32), ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʪʘ ʬʫʥʛʽʮʠʜʥʠʭ ʘʛʝʥʪʽʚ. ɺ 

ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʣʷ ʾʭ ʩʠʥʪʝʟʫ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʩʪʘʥʜʘʨʪʥʠʡ ʧʽʜʭʽʜ, ʘ ʧʝʨʝʪʚʦ-

ʨʝʥʥʷ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ (1.29) ʫ ʭʣʦʨʘʥʛʽʜʨʠʜʠ (1.30) ʰʣʷʭʦʤ ʚʟʘʻʤʦʜʽʾ ʟ ʪʽ-

ʦʥʽʣʭʣʦʨʠʜʦʤ ʫ ɼʄʌ, ʦʩʪʘʥʥʽ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʪʽʦʮʽʘʥʘʪʦʤ ʢʘʣʽʶ ʫʪʚʦʨʶʶʪʴ 

ʘʮʠʣʽʟʦʪʽʦʮʽʘʥʘʪʠ (1.31), ʷʢʽ ʦʙʨʦʙʣʷʣʠ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʥʽʣʽʥʘʤʠ (ʨʠʩ. 1.8). ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʦʩʴ, ʱʦ ʩʧʦʣʫʢʠ 1.32 ʧʨʦʷʚʣʷʶʪʴ ʧʦʤʽʨʥʫ ʘʥ-

ʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʘ ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ, ʧʦʩʪʫʧʘʶʯʠʩʴ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚ-

ʥʷʥʥʷ ʊʝʨʙʽʥʘʬʽʥʫ. ʇʨʦʪʝ, ʚʦʥʠ ʻ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʩʝʣʝʢʪʠʚʥʠʤʠ ʽʥʛʽʙʽ-

ʪʦʨʘʤʠ Ŭ-ʘʤʽʣʘʟʠ (ɯʉ50 8.1-16.8 ʤʢʛ/ʤʣ) ʪʘ çʣʦʚʫʰʢʘʤʠè ʨʘʜʠʢʘʣʽʚ (ɯʉ50 7.5-

10.2 ʤʢʛ/ʤʣ), ʧʝʨʝʚʠʱʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʘʢʘʨʙʦʟʫ (ɯʉ50 17.1 ʤʢʛ/ʤʣ) ʪʘ ʢʠʩʣʦʪʫ 

ʘʩʢʦʨʙʽʥʦʚʫ (ɯʉ50 11.9 ʤʢʛ/ʤʣ). ʇʨʦʚʝʜʝʥʠʡ ʘʚʪʦʨʘʤʠ ʘʥʘʣʽʟ çʩʪʨʫʢʪʫʨʘ-ʘʢʪʠ-

ʚʥʽʩʪʴè ʧʦʢʘʟʘʚ, ʱʦ ʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʻ ʪʽ, ʷʢʽ ʫ ʤʦʣʝʢʫʣʽ ʤʽʩʪʠʣʠ 

ʘʣʢʽʣʢʘʨʙʦʢʩʠʣʴʥʫ ʛʨʫʧʫ. 

  

ʈʠʩ. 1.8. ʇʽʜʭʦʜʠ ʜʦ ʩʠʥʪʝʟʫ ʘʮʠʣ-(ʘʨʦʾʣ-)ʪʽʦʩʝʯʦʚʠʥ 

Mohamed S. A. El-Gaby ʟ̔  ʩʧʽʚʘʚʪʦʨʘʤʠ [48] ʨʦʟʨʦʙʠʣʠ ʪʘ ʦʧʫʙʣʽʢʫʚʘʣʠ 

ʜʦʩʠʪʴ ʮʽʢʘʚʫ ʩʪʨʘʪʝʛʽʶ ʧʦʰʫʢʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʽʜʦʤʠʭ 
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ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʘ ʩʘʤʝ ʩʫʣʴʬʘʤʽʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (1.33). ɿʘʟʥʘʯʝʥʘ 

ʩʪʨʘʪʝʛʽʷ ʨʝʘʣʽʟʫʚʘʣʘʩʴ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʧʦ-ʧʝʨʰʝ, ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

N-((4-(N¡-R-ʩʫʣʴʬʘʤʦʾʣ)ʬʝʥʽʣ)ʢʘʨʙʘʤʦʪʽʦʽʣ)-2-ʬʝʥʽʣʘʮʝʪʘʤʽʜʽʚ (1.34) ʰʣʷʭʦʤ 

ʚʟʘʻʤʦʜʽʾ ʚʠʭʽʜʥʠʭ ʩʧʦʣʫʢ 1.33 ʟ 2-ʬʝʥʽʣʘʮʝʪʠʣ ʽʟʦʪʽʦʮʽʘʥʘʪʦʤ (ʨʠʩ. 1.9). ʇʦ-

ʜʨʫʛʝ, cʠʥʪʝʟ N-ʟʘʤʽʱʝʥʠʭ ʝʪʠʣ 4-(3-ʢʘʨʙʦʢʩʠʪʽʦʫʨʝʾʜʦ)ʙʝʥʟʝʥʩʫʣʴʬʘʤʽʜʽʚ 

(1.36) ʧʦʩʣʽʜʦʚʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʟ 1.33 4-ʽʟʦʪʽʦʮʽʘʥʘʪʦ-N-R-ʙʝʥʟʝʥʩʫʣʴʬʘʤʽ-

ʜʽʚ (1.35), ʟ ʥʘʩʪʫʧʥʠʤ ʥʫʢʣʝʦʬʽʣʴʥʠʤ ʧʨʠʻʜʥʘʥʥʷʤ ʝʪʠʣ ʢʘʨʙʘʤʘʪʦʤ. ʇʨʦʪʠ-

ʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ in vitro ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʦʮʽʥʶʚʘʣʠ ʱʦʜʦ ʛʨʘʤʧʦʟʠ-

ʪʠʚʥʠʭ (St. aureus, Methicillin-Resistant St. aureus (MRSA), B. subtillis, St. Py-

ogenes), ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ (E. coli, Pr. vulgaris, Erwiniacarotovora) ʪʘ 

ʛʨʠʙʢʘ (C. ɸlbicans). ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ 2-ʬʝʥʽʣ-N-((4-(N-ʪʽʘ-

ʟʦʣ-2-ʽʣ)ʩʫʣʴʬʘʤʦʾʣ)ʬʝʥʽʣ)-ʢʘʨʙʘʤʦʪʽʦʣ̔)ʘʮʝʪʘʤʽʜ ʪʘ ʝʪʠʣ({4-[(5-ʤʝʪʠʣ-1,2-

ʦʢʩʘʟʦʣ-3-ʽʣ)ʩʫʣʴʬʘʤʦʾʣ)-ʬʝʥʽʣ]ʢʘʨʙʘʤʦʪʽʦʽʣ)ʢʘʨʙʘʤʘʪ ʷʢ ʚʠʩʦʢʦʘʢʪʠʚʥʽ ʧʨʦ-

ʪʠʤʽʢʨʦʙʥʽ ʘʛʝʥʪʠ ʱʦʜʦ Bacillus subtilis (ʄɯʂ 70 ʪʘ 80 ʤʢʤ/ʤʣ, ʚʽʜʧʦʚʽʜʥʦ). 

ʇʨʦʪʝ, ʧʨʦʚʝʜʝʥʠʡ ʘʚʪʦʨʘʤʠ ʤʦʣʝʢʫʣʷʨʥʠʡ ʜʦʢʽʥʛ ʱʦʜʦ ʙʘʢʪʝʨʽʘʣʴʥʦ ʾʜʠʛʽʜ-

ʨʦʧʪʝʨʦʘʪʩʠʥʪʘʟʠ (DHPS) ʥʝ ʥʘʜʘʚ ʟʤʦʛʠ ʦʮʽʥʠʪʠ ʾʭ ʡʤʦʚʽʨʥʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ.  

 

ʈʠʩ. 1.9. ʉʪʨʘʪʝʛʽ ̫ʧʦʰʫʢʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʫʣʴʬʘ-

ʤʽʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

Georgi M. Dobrikov ʪʘ ʩʧʽʚʘʚʪʦʨʠ [49] ʚ ʨʘʤʢʘʭ ʧʦʰʫʢʫ ʧʨʦʪʠʪʫʙʝʨʢʫ-

ʣʴʦʟʥʠʭ ʘʛʝʥʪʽʚ ʩʠʥʪʝʟʫʚʘʣʠ ʭʽʨʘʣʴʥʽ ʩʝʯʦʚʠʥʠ, ʪʽʦʩʝʯʦʚʠʥʠ ʪʘ 
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ʘʮʠʣʪʽʦʩʝʯʦʚʠʥʠ, ʱʦ ʤʽʩʪʷʪʴ ʬʨʘʛʤʝʥʪ (R)-2-ʘʤʽʥʦ-1-ʙʫʪʘʥʦʣʫ (1.37, ʨʠʩ. 

1.10). ʉʠʥʪʝʟ ʩʧʦʣʫʢ 1.38 ʧʨʦʚʦʜʠʣʠ ʟʤʽʰʫʚʘʥʥʷʤ 1.37 ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʽʟʦʮʽʘ-

ʥʘʪʽʚ ʫ ʜʠʭʣʦʨʤʝʪʘʥʽ (DCM). Cʝʯʦʚʠʥʫ 1.39 ʩʠʥʪʝʟʦʚʘʥʦ ʟ ʚʠʭʽʜʥʦʾ ʩʧʦʣʫʢʠ ʪʘ 

ʩʝʯʦʚʠʥʠ, ʘ ʘʣʢʽʣʪʽʦʩʝʯʦʚʠʥʠ (1.40) ʪʘ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥʠ (1.41) ï ʟʘ ʩʪʘʥʜʘʨʪʥʠʭ 

ʫʤʦʚ ʧʨʠʻʜʥʘʥʥʷ ʘʣʢʽʣ-(ʘʮʠʣ-)ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ. ʇʽʩʣʷ ʦʯʠʱʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʩʪʨʫʢʪʫʨʠ, ʘʥʪʠʤʽʢʦʙʘʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʩʧʦʣʫʢ ʦʮʽʥʶʚʘʣʠ in vitro 

ʧʨʦʪʠ ʰʪʘʤʽʚ ʤʽʢʦʙʘʢʪʝʨʽʡ ʪʫʙʝʨʢʫʣʴʦʟʫ (H37Rv ʪʘ MDR strain 43). ʉʧʦʣʫʢʠ 

1.41 ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ M. tuberculosis H37Rv (ʄɯʂ 0.36-7.46 

mʄ), ʥʘʙʣʠʞʘʶʯʠʩʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʝʪʘʤʙʫʪʦʣʫ 

(ʄɯʂ 7.22 mʄ). 

 

ʈʠʩ. 1.10. ʉʠʥʪʝʟ ʭʽʨʘʣʴʥʠʭ ʩʝʯʦʚʠʥ, ʪʽʦʩʝʯʦʚʠʥ ʪʘ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥ ʟ 

ʬʨʘʛʤʝʥʪʦʤ (R)-2-ʘʤʽʥʦ-1-ʙʫʪʘʥʦʣʫ 

Abd Halim A. ʪʘ Ngaini Z. [50] ʨʦʟʨʦʙʠʣʠ ʤʝʪʦʜʠʢʠ ʩʠʥʪʝʟʫ ʙʽʩ-(ʘʨʠʣʢʘʨ-

ʙʘʤʦʪʽʦʽʣ)ʪʝʨʝʬʪʘʣʘʤʽʜʽʚ (1.44) ʟ ʨʽʟʥʠʤʠ çʬʘʨʤʘʢʦʬʦʨʥʠʤʠè ʛʨʫʧʘʤʠ ʟ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷʤ çʩʪʘʥʜʘʨʪʥʦʾè ʧʨʦʮʝʜʫʨʠ, ʘ ʩʘʤʝ ʨʝʘʢʮʽʾ ʥʫʢʣʝʦʬʽʣʴʥʦʛʦ ʧʨʠʻʜ-

ʥʘʥʥʷ ʛʘʣʦʛʝʥʟʘʤʽʱʝʥʠʭ ʘʥʽʣʽʥʽʚ ʜʦ ʪʝʨʝʬʪʘʣʦʾʣ ʜʽʽʟʦʪʽʦʮʽʘʥʘʪʫ (1.43) (ʨʠʩ. 

1.11). ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʦʤ ʜʠʩʢʦ-

ʚʦʾ ʜʠʬʫʟʽʾ ʂʽʨʙʽ-ɹʘʫʝʨʘ ʱʦʜʦ E. coli ʪʘ S. aureus ʧʦʢʘʟʘʣʠ, ʱʦ N1,N4 -ʙʽʩ[(2-

ʭʣʦʨʬʝʥʽʣ)- ʪʘ N1,N4-ʙʽʩ[(2-ʙʨʦʤʦʬʝʥʽʣ)-ʢʘʨʙʘʤʦʪʽʦʣ̔]ʪʝʨʝʬʪʘʣʘʤʽʜ ʤʘʶʪʴ 
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ʚʠʱʫ ʘʢʪʠʚʥʽʩʪʴ (ʟʦʥʘ ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʩʪʫ 18ʤʤ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɸʤʧʽʮʠʣʽʥʦʤ. 

ɺʠʭʦʜʷʯʠ ʟ ʟʘʟʥʘʯʝʥʠʭ ʜʘʥʠʭ ʘʚʪʦʨʠ ʨʦʙʣʷʪʴ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘʤʽʩʥʠʢ ʫ ʦʨʪʦ-

ʧʦʣʦʞʝʥʥʽ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʘʤʽʩʥʠʢʘʤʠ ʫ 

ʤʝʪʘ- ʪʘ ʧʘʨʘ-ʧʦʣʦʞʝʥʥʷʭ ʬʝʥʽʣʴʥʦʾ ʛʨʫʧʠ ʤʦʣʝʢʫʣʠ. 

 

ʈʠʩ. 1.11. ʄʝʪʦʜʠʢʘ ʩʠʥʪʝʟʫ N1,N4-ʙʽʩ-(ʘʨʠʣʢʘʨʙʘʤʦʪʽʦʽʣ)ʪʝʨʝʬʪʘʣʘʤʽʜʽʚ 

 

ʑʝ ʦʜʥʽʻʶ ʨʦʙʦʪʦʶ, ʱʦ ʧʨʠʩʚʷʯʝʥʘ ʩʠʥʪʝʟʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʶ ʘʥʪʠʙʘʢʪʝ-

ʨʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘʤʽʱʝʥʠʭ ʘʨʦʾʣʪʽʦʩʝʯʦʚʠʥ (1.48) ʻ ʨʦʙʦʪʘ Wan M. Khairul 

ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [51]. ʉʠʥʪʝʟ ʮʽʣʴʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʦʚʝʜʝʥʦ ʟʘ çʩʪʘʥʜʘʨʪʥʦʶè 

ʧʨʦʮʝʜʫʨʦʶ, ʘ ʩʘʤʝ ʨʝʘʢʮʽʻʶ ʥʫʢʣʝʦʬʽʣʴʥʦʛʦ ʧʨʠʻʜʥʘʥʥʷ 4-ʤʝʪʠʣ-ʧʽʨʠʜʠʥ-2-

ʘʤʽʥʫ (1.48) ʜʦ ʘʨʦʾʣ ʽʟʦʮʽʘʥʘʪʽʚ (1.47, ʩʭʝʤʘ 1.12). ɸʚʪʦʨʠ ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʟʘ-

ʤʽʱʝʥʽ N-((4-ʤʝʪʠʣʧʽʨʠʜʠʥ-2-ʽʣ)ʢʘʨʙʘʤʦʪʽʦʽʣ)ʙʝʥʟʘʤʽʜʠ (1.48) ʧʦʢʘʟʘʣʠ ʰʠ-

ʨʦʢʠʡ ʩʧʝʢʪʨ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʜʽʾ ʷʢ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ, ʪʘʢ ʽ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ 

ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ. 

 

ʈʠʩ. 1.12. ʇʽʜʭʦʜʠ ʜʦ ʩʠʥʪʝʟʫ ʟʘʤʽʱʝʥʠʭ N-((4-ʤʝʪʠʣʧʽʨʠʜʠʥ-2-ʽʣ)ʢʘʨ-

ʙʘʤʦʪʽʦʽʣ)ʙʝʥʟʘʤʽʜʽʚ 

 



37 

ʋ ʨʦʙʦʪʽ ʚʽʜʤʽʯʘʻʪʴʩʷ, ʱʦ ʟʦʥʠ ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʩʪʫ ʜʦ ʰʪʘʤʫ S.typhi ʟʥʘʭʦʜʷʪʴʩʷ 

ʫ ʜʽʘʧʘʟʦʥʽ 7-9 ʤʤ, ʘ ʰʪʘʤʫ B.cereus ï ʫ ʜʽʘʧʘʟʦʥʽ 6-8 ʤʤ. ʆʪʞʝ, ʩʠʥʪʝʟʦʚʘʥʽ 

ʩʧʦʣʫʢʠ ʧʨʦʷʚʣʷʶʪʴ ʧʦʤʽʨʥʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

Umesh D. Pete ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [52] ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʟ ʧʦʣʽʚʝʢʪʦʨʥʦʶ ʜʽʻʶ (ʽʥʩʝʢʪʠʮʠʜʥʘ ʪʘ ʧʨʦʪʠʛʨʠʙʢʦʚʘ) 

ʧʨʦʚʝʣʠ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʠʬʽʢʘʮʽʶ ʢʘʨʚʘʢʨʦʣʘ (1.50), ʷʢʘ ʧʝʨʝʜʙʘʯʘʣʘ ʧʦʩʪʘʜʽʡ-

ʥʠʡ ʩʠʥʪʝʟ 4-ʥʽʪʨʦʟʦʢʘʨʚʘʢʨʦʣʘ (1.51), 4-ʘʤʽʥʦʢʘʨʚʘʢʨʦʣʘ (1.52) ʪʘ ʚʽʜʧʦʚʽʜ-

ʥʠʭ N-((4-ʛʽʜʨʦʢʩʠ-2-ʽʟʦʧʨʦʧʽʣ5-ʤʝʪʠʣʬʝʥʽʣ)ʢʘʨʙʘʤʦʪʽʦʽʣ)ʘʨʠʣʘʤʽʜʽʚ (1.53, 

ʨʠʩ. 1.13). ʂʨʽʤ ʪʦʛʦ, ʫ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʠʬʽʢʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʽʦʩʝʯʦʚʠʥ (1.53) ʜʦ N-((4-ʛʽʜʨʦʢʩʠ-2-ʽʟʦʧʨʦʧʽʣ-5-ʤʝʪʠʣʬʝʥʽʣ)ʢʘʨʙʘʤʦʽʣ)ʘʨʠ-

ʣʘʤʽʜʽʚ (1.54).  

 

ʈʠʩ. 1.16. ʉʪʨʫʢʪʫʨʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʢʘʨʚʘʢʨʦʣʘ ʜʦ ʘʨʦʾʣʪʽʦʩʝʯʦʚʠʥ ʪʘ 

ʘʨʦʾʣʩʝʯʦʚʠʥ 

 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜʪʚʝʨʜʠʣʠ ʩʧʦʜʽʚʘʥʥʷ ʘʚʪʦʨʽʚ, ʘ ʩʘʤʝ ʩʧʦʣʫʢʠ 

1.53 ʪʘ 1.54 ʧʨʦʷʚʠʣʠ ʚʠʩʦʢʫ ʽʥʩʝʢʪʠʮʠʜʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ ʯʝʨʚʦʥʦʛʦ ʙʘʚʦʚ-

ʥʷʥʦʛʦ ʢʣʦʧʘ (Dysdercus koenigii). ʊʘʢ, ʃɼ50 ʜʣʷ ʩʧʦʣʫʢ 1.53 ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽ-

ʘʧʘʟʦʥʽ 11,3-23,6 ʤʢʛ/ʤʣ, ʘ 1.54-9,5-21,5 ʤʢʛ/ʤʣ). Cʧʦʣʫʢʠ 1.53 ʪʘ 1.54 ʧʨʦʷʚ-

ʣʷʶʪʴ ʬʫʥʛʽʮʠʜʥʫ ʜʽʶ (ʄɯʂ 128->512 ʤʢʛ/ʤʣ) ʱʦʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʥʠʭ 

ʰʪʘʤʽʚ (Magnporthe grisea, Fusarium oxysporum, Dreschlera oryzae) ʪʘ ʜʨʽʞʜʽʚ 

(Debaromyces hansenii, Pichia membranifaciens). ʇʨʦʪʝ, ʙʽʣʴʰʽʩʪʴ ʪʽʦʩʝʯʦʚʠʥ 

(1.53) ʪʘ ʩʝʯʦʚʠʥ (1.54) ʚʠʷʚʠʣʠʩʴ ʝʬʝʢʪʠʚʥʠʤʠ ʬʫʥʛʽʮʠʜʘʤʠ ʱʦʜʦ ʨʽʟʥʠʭ 
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ʰʪʘʤʽʚ ʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʢʽʚ ʣʶʜʠʥʠ (C. albicans, C. Glabrata, C. neoformans ʪʘ 

ʾʭ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽʡʢʠʭ ʢʣʽʥʽʯʥʠʭ ʰʪʘʤʽʚ) ʽ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʛʝʤʦʣʽʟ ʝʨʠʪʨʦʮʠʪʽʚ 

ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ >1000 ʤʢʛ/ʤʣ. ɿʘ ʩʪʚʝʨʜʞʝʥʥʷʤ ʘʚʪʦʨʽʚ, ʟʘʟʥʘʯʝʥʽ ʧʦʭʽʜʥʽ ʤʦ-

ʞʫʪʴ ʥʘʡʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʤʝʜʠʮʠʥʽ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ Haribabu Jebiti ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [53] ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʨʽʶ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʟʘʤʽʱʝʥʠʭ ʮʠʢʣʦʛʝʢʩʠʣʢʘʨʙʦʥʽʣʪʽʦʩʝʯʦʚʠʥ (1.58), ʷʢʽ 

ʦʜʝʨʞʘʥʽ çone-pot synthesisè ʟ ʮʠʢʣʦʛʝʢʩʘʥʢʘʨʙʦʥʽʣ ʭʣʦʨʠʜʫ (1.55), ʢʘʣʽʡ ʪʽʦ-

ʮʽʘʥʘʪʫ ʪʘ ʨʽʟʥʠʭ ʧʝʨʚʠʥʥʠʭ ʘʤʽʥʽʚ (1.57, ʨʠʩ. 1.17). ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʟʜʘʪʥʽʩʪʴ ʩʧʦʣʫʢ ʽʥʛʽʙʫʚʘʪʠ DPPH ʪʘ ʛʝʤʦʣʽʪʠʯʥʫ ʜʽʶ ʧʦʢʘʟʘʣʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ 

ʽʟ ʥʠʭ ʧʨʦʷʚʣʷʶʪʴ ʧʦʤʽʨʥʫ ʘʥʪʠʨʘʜʠʢʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʛʝʤʦ-

ʣʽʟ ʝʨʠʪʨʦʮʠʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʘʚʪʦʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʦʣʦʛʽʾ ʤʦʣʝʢʫʣʷʨ-

ʥʦʛʦ ʜʦʢʽʥʛʫ ʜʦ ʜʝʢʘʧʨʝʥʽʣʬʦʩʬʦʨʠʣ-D-ʨʠʙʦʟʦʢʩʠʜʘʟʠ (DprE1) ʪʘ ʙʽʣʢʘ ʪʝʧʣʦ-

ʚʦʛʦ ʰʦʢʫ (HSP90), ʦʮʽʥʠʣʠ ʾʭ ʧʝʨʩʧʝʢʪʠʚʫ ʱʦʜʦ ʩʢʨʠʥʽʥʛʫ ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦ-

ʟʥʦʾ ʪʘ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʘʢʪʠʚʥʦʩʪ̔.  

 

ʈʠʩ. 1.17. çʆne-pot synthesisè N-(ʙʝʥʟʠʣ-(ʘʨʠʣ-)ʢʘʨʙʦʪʽʦʽʣ)ʮʠʢʣʦʛʝʢʩʘʥ-

ʢʘʨʙʦʢʩʘʤʽʜʽʚ 

ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʣʴʬʘʜʽʘʟʠʥʫ 

(1.59) Sajid-ur-Rehman ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [54] ʧʨʦʚʝʣʠ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʠʬʽʢʘʮʽʾ ʜʦ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʽʦʩʝʯʦʚʠʥ (1.60). ʇʨʦʮʝʜʫʨʘ ʩʠʥʪʝʟʫ ʧʨʦʚʝʜʝʥʘ ʟʘ ʩʪʘʥʜʘʨʪ-

ʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʘ ʩʘʤʝ ʚʟʘʻʤʦʜʽʻ  ʁʘʮʠʣʭʣʦʨʠʜʽʚ ʟ ʢʘʣʽ ʁʪʽʦʮʽʘʥʘʪʦʤ ʜʣʷ ʦʪʨʠ-

ʤʘʥʥʷ ʧʨʦʤʽʞʥʦʛʦ ʘʮʠʣʽʟʦʪʽʦʮʽʘʥʘʪʫ ʪʘ ʧʨʠʻʜʥʘʥʥʷ ʩʫʣʴʬʘʜʽʘʟʠʥʫ (ʨʠʩ. 1.18). 

ʉʧʦʣʫʢʠ 1.60 ʧʽʜʜʘʚʘʣʠ ʜʽʾ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ ʪʝʣʷʯʦʾ ʢʠʰʢʠ (CIAP) ʽ ʚʩʪʘʥʦ-

ʚʠʣʠ ʟʥʘʯʥʠʡ ʾʭ ʽʥʛʽʙʫʶʯʠʡ ʧʦʪʝʥʮʽʘʣ (IC50 0,25-4.25 ʤʢʄ ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʩʪʘʥʜʘʨʪʥʠʤ ʢʘʣʽ ʁʤʦʥʦʬʦʩʬʘʪʦʤ (IC50 4.32 ʤʢʄ ). ʇʨʦʚʝʜʝʥʘ ʬʘʨʤʘʢʦʢʽʥʝ-

ʪʠʯʥʘ ʦʮʽʥʢʘ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ADMET ʪʘ 
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ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ ʱʦʜʦ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ ʧʽʜʪʚʝʨʜʠʣʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ 

ʾʭ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢ ʣʽʢʘʨʩʴʢʠʭ ʘʛʝʥʪʽʚ.  

 

ʈʠʩ.1.18. ʉʠʥʪʝʟ ʘʮʠʣ/ʘʨʦʾʣʪʽʦʩʝʯʦʚʠʥ ʥʘ ʦʩʥʦʚʽ ʩʫʣʴʬʘʜʽʘʟʠʥʫ 

ʅʦʚʽ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʩʘʣʽʮʠʣʦʚʫ ʢʠʩʣʦʪʫ ʧʦʭʽʜʥʽ ʪʽʦʩʝʯʦʚʠʥ (1.94) ʪʘ ʙʽʩ-

ʪʽʦʩʝʯʦʚʠʥ (1.95) ʙʫʣʠ ʩʠʥʪʝʟʦʚʘʥʽ Shaowei Li ʪʘ ʩʧʽʚʘʚʪʦʨʘʤʠ [55]. ɿʘʟʥʘʯʝʥʽ 

ʧʦʭʽʜʥʽ ʩʠʥʪʝʟʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʘʢʮʽʾ ʥʫʢʣʝʦʬʽʣʴʥʦʛʦ ʧʨʠʻʜʥʘʥʥʷ (ʨʠʩ. 

1.19). ɻʝʨʙʽʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʨʽʩʪʨʝʛʫʣʶʶʯʘ ʘʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʧʨʦʪʝʩʪʦʚʘʥʘ 

ʥʘ Amaranthus albus L., Brassica campestris L. ʪʘ Oryza. sativa L.  

 

ʈʠʩ. 1.19. ʉʠʥʪʝʟ ʘʨʦʾʣʪʽʦʩʝʯʦʚʠʥ (1.94) ʪʘ ʙʽʩ-ʘʨʦʾʣ-ʙʽʩ-ʪʽʦʩʝʯʦʚʠʥ ʥʘ 

ʦʩʥʦʚʽ ʩʘʣʽʮʠʣʦʚʦʾ ʢʠʩʣʦʪʠ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ, ʱʦ ʩʧʦʣʫʢʠ 1.94 ʤʘʶʪʴ ʧʦʤʽʨʥʫ ʽʥ-

ʛʽʙʫʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʢʦʨʝʥʷ ʪʘ ʛʽʧʦʢʦʪʠʣʷ ʨʦʩʣʠʥ. ʊʦʜʽ, ʷʢ ʩʧʦʣʫʢʘ 1.95 

ʧʨʦʷʚʠʣʘ ʚʠʩʦʢʠʡ ʽʥʛʽʙʫʶʯʠʡ ʝʬʝʢʪ ʱʦʜʦ ʢʦʨʝʥʷ ʪʘ ʛʽʧʦʢʦʪʠʣʽ ̫Amaranthus 

albus L. (ʰʚʠʜʢʽʩʪʴ ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʩʪʫ ʩʪʘʥʦʚʠʣʘ 89.16 ʽ 55.34%, ʚʽʜʧʦʚʽʜʥʦ), ʘ 
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1-(4-ʬʪʦʨʬʝʥʽʣ)-3-(2-ʤʝʪʦʢʩʠʙʝʥʟʦʾʣ)ʪʽʦʩʝʯʦʚʠʥʘ ʚʠʷʚʠʣʘ ʩʪʠʤʫʣʶʶʯʠʡ 

ʚʧʣʠʚ ʥʘ ʟʨʦʩʪʘʥʥʷ ʢʦʨʝʥʷ ʪʘ ʛʽʧʦʢʦʪʠʣʽʷ Oryza.sativa L. 

ʉʠʥʪʝʟ ʪʘ ʦʮʽʥʢʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʱʦʜʦ Sal. enterica (SE), 

Micr. luteus (ML),  B. subtilis (BS) ʪʘ Ps. aeruginosa (PS) ʘʮʠʣʪʽʦʩʝʯʦʚʠʥ (1.97) 

ʪʘ ʜʽʘʮʠʣ-ʙʽʩ-ʪʽʦʩʝʯʦʚʠʥ (1.5) ʙʫʣʦ ʦʙʛʦʚʦʨʝʥʦ ʚ ʩʪʘʪʪʽ Banaei A. ʟʽ ʩʧʽʚʘʚʪʦ-

ʨʘʤʠ [56]. ɸʚʪʦʨʠ ʨʦʟʨʦʙʠʣʠ çone-pot two-stepè ʩʠʥʪʝʟ ʩʧʦʣʫʢ 1.97 ʪʘ 1.98 ʽ ʾʭ 

ʦʩʪʘʪʦʯʥʫ ʙʫʜʦʚʫ ʚʩʪʘʥʦʚʠʣʠ ʨʝʥʪʛʝʥʽʚʩʴʢʦʶ ʢʨʠʩʪʘʣʦʛʨʘʬʽʻʶ (ʨʠʩ. 1.20). ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʪʝʩʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʠʥʪʝʟʦʚʘʥʽ ʩʧʦʣʫʢʠ 

ʧʨʦʷʚʣʷʶʪʴ ʩʫʪʪʻʚʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ (ʟʦʥʘ ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʩʪʫ 6-16 

ʤʤ), ʘʣʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʨʝʧʘʨʘʪʫ ʊʝʪʨʘʮʠʢʣʽʥʫ (6-10 ʤʤ). ɸʚ-

ʪʦʨʠ ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʘʢʪʠʚʥʦʩʪʽ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʧʨʦʪʠ Sal. enterica ʪʘ 

Micr. luteus ʙʫʣʠ ʚʠʱʠʤʠ, ʥʽʞ ʜʣʷ B. subtilis ʪʘ Ps. aeruginosa. ʊʘʢʦʞ ʥʘʛʦʣʦ-

ʰʝʥʦ, ʱʦ ʩʧʦʣʫʢʠ 1.98 ʟ ʛʽʜʨʦʢʩʠʬʝʥʽʣʴʥʠʤ ʟʘʤ̔ʩʥʠʢʦʤ ʻ ʥʘʡʘʢʪʠʚʥʽʰʦ  ʁ

(ʟʦʥʘ ʽʥʛʽʙʫʚʘʥʥʷ 6-10 ʤʤ). 

 

ʈʠʩ. 1.20. çʆne-pot two-stepè ʩʠʥʪʝʟ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥ ʪʘ ʜʽʘʮʠʣ-ʙʽʩ-ʪʽʦ       

ʩʝʯʦʚʠʥ 

ɼʣʷ ʧʦʰʫʢʫ ʽʥʩʝʥʪʠʮʠʜʽʚ Zhang J.-F. ʟ ̔ʩʧʽʚʘʚʪʦʨʘʤʠ ʩʠʥʪʝʟʫʚʘʣʠ ʩʝʨʽʶ 

ʘʥʪʨʘʥʽʣʜʽʘʤʽʜʽʚ (1.103), ʷʢʽ ʯʝʨʝʟ çʣʽʥʢʝʨʥʫè ʢʘʨʙʦʢʩʠʪʽʦʫʨʝʾʜʥʫ ʛʨʫʧʫ ʩʧʦ-

ʣʫʯʝʥʽ ʟ 1-(3-[ʭʣʦʨʦʧʽʨʠʜʠʥ-2-ʽʣ)-3-R-1H-ʧʽʨʘʟʦʣʴʥʠʤ ʮʠʢʣʦʤ [57]. ʉʪʨʘʪʝʛʽʷ 

ʧʦʰʫʢʫ ʧʦʣʷʛʘʣʘ ʫ ʥʘʩʪʫʧʥʦʤʫ, ʧʦ-ʧʝʨʰʝ, ʫ ʩʠʥʪʝʟʽ ʘʮʠʣʽʟʦʪʽʦʮʽʘʥʪʽʚ (1.100), 

ʘʥʪʨʘʥʽʣʘʤʽʜʽʚ (1.102), ʧʦ-ʜʨʫʛʝ, ʧʦʜʘʣʴʰʽʡ ʾʭ ʚʟʘʻʤʦʜʽʾ ʧʦʤʽʞ ʩʦʙʦʶ ʟ ʫʪʚʦ-

ʨʝʥʥʷʤ ʮʽʣʴʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 1.103 ʟ ʚʠʭʦʜʦʤ 68-84% (ʨʠʩ. 1.21). ɸʚʪʦʨʘʤʠ ʧʨʦ-

ʚʝʜʝʥʘ ʜʝʪʘʣʴʥʘ ʦʮʽʥʢʘ ʽʥʩʝʢʪʠʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʧʦʣʫʢ 1.103 ʧʨʦʪʠ ʩʭʽʜʥʦʛʦ 
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ʘʨʤʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ (Mythimna separata), ʣʠʯʠʥʦʢ ʢʦʤʘʨʽʚ (Culex pipiens 

pallens) ʪʘ ʜʽʘʤʘʥʪʦʚʦʾ ʤʦʣʽ (Plutella xylostella). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ 

ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʩʧʦʣʫʢ 1.103 ʧʨʦʷʚʣʷʶʪʴ ʚʠʩʦʢʫ ʣʘʨʚʽʮʠʜʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚ ʢʦʥ-

ʮʝʥʪʨʘʮʽʾ 10 ʤʛ/ʣ. ɸʚʪʦʨʠ ʪʘʢʦʞ ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʚʚʝʜʝʥʥʷ ʜʦ ʩʪʨʫʢʪʫʨʠ 1.103 

ʦʙôʻʤʥʠʭ ʟʘʤʽʩʥʠʢʽʚ (ʽʟʦʘʤʽʣ, ʮʠʢʣʦʛʝʢʩʠʣ) ʧʨʠʚʦʜʠʪʴ ʟʦ ʟʥʘʯʥʦʾ ʾʾ ʚʪʨʘʪʠ. 

ʅʘʡʘʢʪʠʚʥʽʰʽ ʩʧʦʣʫʢʠ ʽ ʍʣʦʨʘʥʪʨʘʥʽʣʽʧʨʦʣ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦ-

ʛʽʯʥʦʛʦ ʪʘ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʤʝʪʦʜʫ, ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʥʘ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘ-

ʣʴʮʽʶ ʟ ʥʝʡʨʦʥʽʚ ʚʽʜ S. exigua. ʇʨʠ ʮʴʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʠʥʪʝʟʦʚʘʥʽ ʩʧʦ-

ʣʫʢʠ, ʷʢ ʽ ʭʣʦʨʘʥʪʨʘʥʽʣʽʧʨʦʣ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʘʣʴʮʽʻʚʠʡ ʢʘʥʘʣ ʽ ʻ ʧʦʪʝʥʮʽʡʥʠʤʠ 

ʘʢʪʠʚʘʪʦʨʘʤʠ ʨʝʮʝʧʪʦʨʘ ʨʽʘʥʦʜʠʥʫ ʢʦʤʘʭ (RyR). 

 

ʈʠʩ. 1.21. ʉʠʥʪʝʟ ʪʘ ʣʘʨʚʽʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ ʘʥʪʨʘʥʽʣʜʽʘʤʽʜʽʚ ʟ 1-(3-[ʭʣʦ-

ʨʦʧʽʨʠʜʠʥ-2-ʽʣ)-3-R-1H-ʧʽʨʘʟʦʣʴʥʠʤ ʮʠʢʣʦʤ, ʩʧʦʣʫʯʝʥʠʤ çʣʽʥʢʝʨʥʦʶè ʢʘʨʙʦ-

ʢʩʠʪʽʦʫʨʝʾʜʥʦʶ ʛʨʫʧʦʶ 

 

George M. Nitulescu ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [58] ʩʠʥʪʝʟʫʚʘʣʠ ʩʝʨʽʶ ʧʦʭʽʜʥʠʭ N-

(1-ʤʝʪʠʣ-1H-ʧʽʨʘʟʦʣ-4-ʢʘʨʙʦʥʽʣ)-ʪʽʦʩʝʯʦʚʠʥ (1.107) ʚʟʘʻʤʦʜʽʻʶ ʨʽʟʥʠʭ ʟʘʤʽ-

ʱʝʥʠʭ ʘʥʽʣʽʥʽʚ ʟ 1-ʤʝʪʠʣ-1ʅ-ʧʽʨʘʟʦʣ-4-ʢʘʨʙʦʥʽʣʽʟʦʪʽʦʮʽʘʥʘʪʘʤʠ (1.106). ʇʽʜ-

ʭʦʜʠ, ʜʦ ʩʠʥʪʝʟʫ ʦʩʪʘʥʥʽʭ ʻ ʢʣʘʩʠʯʥʠʤʠ ʽ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1.22. ʇʨʠ ʮʴʦʤʫ, 

ʘʚʪʦʨʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʦʣʫʢʘ 1.107 ʧʨʦʷʚʣʷ ̒ʧʦʤʽʨʥʫ ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʘʢ-

ʪʠʚʥʽʩʪʴ (ʄɯʂ > 250.0 ʤʢʛ/ʤʣ) ʷʢ ʜʦ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ (B. subtili, E. 

faecalis, S. aureus), ʪʘʢ ʽ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ (P. aeruginosa, Ac. baumannii, Kl. 
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Pneumoniae, E. coli). ɺ ʨʦʙʦʪʽ ʪʘʢʦʞ ʦʙʛʦʚʦʨʝʥʦ ʜʝʷʢʽ ʢʦʨʝʣʷʮʽʾ ʚʟʘʻʤʦʟʚôʷʟʢʫ 

çʩʪʨʫʢʪʫʨʘ- ʘʢʪʠʚʥʽʩʪʴè. 

 

ʈʠʩ. 1.22. ʉʠʥʪʝʟ N-(1-ʤʝʪʠʣ-1H-ʧʽʨʘʟʦʣ-4-ʢʘʨʙʦʥʽʣ)-N¡-ʘʨʠʣʪʽʦʩʝʯʦʚʠʥ 

Li -Jing Min ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [59] ʫ ʨʘʤʢʘʭ ʧʦʰʫʢʫ ʬʫʥʛʽʮʠʜʥʠʭ ʘʛʝʥʪʽʚ 

ʩʠʥʪʝʟʫʚʘʣʠ ʩʝʨʽʶ ʥʦʚʠʭ ʧʦʭʽʜʥʠʭ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥ (1.114), ʱʦ ʤʽʩʪʷʪʴ ʜʠʬʪʦ-

ʨʤʝʪʠʣʧʽʨʘʟʦʣʴʥʠʡ ʬʨʘʛʤʝʥʪ. ʉʠʥʪʝʟ ʙʘʟʦʚʦʛʦ ʮʠʢʣʫ ʟ ʝʪʠʣʢʘʨʙʦʢʩʠʣʴʥʦʶ 

ʛʨʫʧʦʶ (1.110) ʧʨʦʚʝʜʝʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʪʠʣ 4,4-ʜʠʬʪʦʨ-3-ʦʢʩʦʙʫʪʘʥʦʘʪʫ 

(1.108), ʪʨʠʝʪʠʣʦʨʪʦʬʦʨʤʘʪʫ ʪʘ ʤʝʪʠʣʛʜ̔ʨʘʟʠʥʫ. ʅʘʩʪʫʧʥʠʡ ʛʽʜʨʦʣʽʟ, ʭʣʦʨʫ-

ʚʘʥʥʷ, ʽʟʦʪʽʦʮʽʘʥʫʚʘʥʥʷ ʫ ʤʝʪʘʥʦʣʽ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʢʘʪʘʣʽʟʘʪʦʨʫ 

(PEG-600) ʪʘ ʚʟʘʻʤʦʜʽʷ ʟ ʟʘʤʽʱʝʥʠʤʠ ʘʥʽʣʽʥʘʤʠ ʧʨʠʚʝʣʘ ʜʦ ʫʪʚʦʨʝʥʥʷ ʮʽʣʴʦ-

ʚʠʭ ʧʨʦʜʫʢʪʽʚ (1.113) ʟ ʚʠʭʦʜʦʤ 59,6-91% (ʨʠʩ. 1.23).  

 

ʈʠʩ. 1.23. ʇʽʜʭʦʜʠ ʜʦ ʩʠʥʪʝʟʫ ʧʦʭʽʜʥʠʭ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥ ʟ ʜʠʬʪʦʨʤʝʪʠʣ-

ʧʽʨʘʟʦʣʴʥʠʤ ʬʨʘʛʤʝʥʪʦʤ 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʛʽʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʧʦʣʫʢ 1.114 ʧʦʢʘʟʘʣʠ, 

ʱʦ ʦʩʪʘʥʥʽ ʧʦʪʝʥʮʽʶʶʪʴ ʨʽʩʪ Corynespora mazei ʪʘ Fusarium oxysporum ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 50 ʤʢʛ/ʤʣ. ʊʦʜʽ ʷʢ, ʟʘ ʩʪʚʝʨʜʞʝʥʥʷʤ ʘʚʪʦʨʽʚ, ʚʦʥʠ ʫ ʟʘʟʥʘʯʝʥʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʷʚʣʷʶʪʴ ʬʫʥʛʽʮʠʜʥʫ ʜʽʶ ʱʦʜʦ Pseudomonas syringae pv. Lach-

rymans ʪʘ Botrytis cinerea, ʧʝʨʝʚʠʱʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʬʫʥʛʽʮʠʜ ï 
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ʌʣʫʢʩʘʧʽʨʦʢʩʘʜ. ʇʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ çʩʪʨʫʢʪʫʨʘ-ʘʢʪʠʚʥʩ̔ʪʴè ʧʦ-

ʢʘʟʘʚ, ʱʦ ʟʘʤʽʩʥʠʢ ʟ ʬʝʥʽʣʴʥʠʤ ʟʘʣʠʰʢʦʤ ʚʧʣʠʚʘʻ ʥʘ ʬʫʥʛʽʮʠʜʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ʅʘʧʨʠʢʣʘʜ, ʚʚʝʜʝʥʥʷ ʬʣʫʦʨʫ ʜʦ ʧʦʣʦʞʝʥʥʷ 3 ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ ʘʢʪʠʚ-

ʥʦʩʪʽ, ʘ ʡʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʧʦʣʦʞʝʥʥʷ 2 ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ 

ʱʦʜʦ Botrytis cinerea.  

ʉʝʨʽʶ ʥʦʚʠʭ N-(ʭʽʥʦʣʽʥ-3-ʽʣʢʘʨʙʘʤʦʪʽʦʽʣ)ʘʮʠʣ-(ʘʨʦʾʣ-)ʘʤʽʜʽʚ (1.117), ʟʘ 

ʢʣʘʩʠʯʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʩʠʥʪʝʟʫʚʘʣʠ Muhammad Naeem Mustafa ʟʽ ʩʧʽʚʘʚʪʦ-

ʨʘʤʠ [60] ʪʘ ʜʦʩʣʽʜʠʣʠ ʾʭ ʽʥʛʽʙʫʶʯʫ ʜʽʶ ʱʦʜʦ ʪʠʨʦʟʠʥʘʟʠ ʛʨʠʙʽʚ (ʨʠʩ. 1.24). 

ʇʦʢʘʟʘʥʦ, ʱʦ ʩʧʦʣʫʢʘ ʟ ʛʝʢʩʘʥʦʾʣʴʥʠʤ ʟʘʤʽʩʥʠʢʦʤ ʚʠʷʚʠʣʘ ʤʘʢʩʠʤʘʣʴʥʫ ʽʥʛʽ-

ʙʫʶʯʫ ʜʽʶ ʱʦʜʦ ʪʠʨʦʟʠʥʘʟʠ (IC50 = 0,0070 Ñ 0,0098 ʤʢʄ) ʽ ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʚʠ-

ʱʫʻ ʝʪʘʣʦʥʥʠʡ ʩʪʘʥʜʨʘʪ ï ʢʦʡʻʚʫ ʢʠʩʣʦʪʫ (IC50 = 16,8320 Ñ 0,0621 ʤʢʄ). ʂʨʽʤ 

ʪʦʛʦ, ʘʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʠʡ SAR-ʘʥʘʣʽʟ ʪʘ ʦʮʽʥʝʥʘ ʝʥʝʨʛʽʷ ʟʚôʷʟʫʚʘʥʥʷ ʩʧʦʣʫʢ 

ʫ ʘʢʪʠʚʥʦʤʫ ʮʝʥʪʨʽ ʛʨʠʙʥʦʾ ʪʠʨʦʟʠʥʘʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ. 

ʇʦʢʘʟʘʥʦ ʾʭ ʟʥʘʯʥʘ ʨʦʣʴ ʚ ʽʥʛʽʙʫʶʯʦʤʫ ʝʬʝʢʪʽ ʪʠʨʦʟʠʥʘʟʠ, ʷʢʘ ʚʽʜʽʛʨʘʻ ʞʠʪʪʻʚʦ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʙʽʦʩʠʥʪʝʟʽ ʤʝʣʘʥʽʥʫ ʪʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʤʫ ʧʦʙʫʨʽʥʥʽ ʦʚʦʯʽʚ ʪʘ 

ʬʨʫʢʪʽʚ.  

 

ʈʠʩ. 1.24. ʉʠʥʪʝʟ ʥʦʚʠʭ N-(ʭʽʥʦʣʽʥ-3-ʽʣʢʘʨʙʘʤʦʪʽʦʽʣ)ʘʮʠʣ-(ʘʨʦʾʣ-)ʘʤʽʜʽʚ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʪʠʨʦʟʠʥʘʟʠ 

Shaista Tahir ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [61] ʩʠʥʪʝʟʫʚʘʣʠ ʥʦʚʽ ʥʽʪʨʦʟʘʤʽʱʝʥʥʽ ʘʮʠʣ-

ʪʽʦʩʝʯʦʚʠʥʠ (1.120-1.123) ʪʘ ʜʦʩʣʽʜʠʣʠ ʾʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʮʠʪʦʪʦʢʩʠʯʥʫ, ʘʥ-

ʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʘ ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʜʽʶ. ʉʠʥʪʝʟ ʧʨʦʚʦʜʠʣʠ ʨʝʘʢʮʽʻʶ ʚʟʘʻʤʦʜʽʾ 

ʘʮʝʪʠʣʭʣʦʨʠʜʫ (1.118) ʟ ʢʘʣʽ ʁʪʽʦʮʽʘʥʘʪʦʤ, ʫʪʚʦʨʝʥʽ ʘʮʝʪʠʣʽʟʦʮʽʘʥʘʪʠ (1.119) 

ʣʝʛʢʦ ʧʨʠʻʜʥʫʚʘʣʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʽʪʨʦʟʘʤʽʱʝʥʽ ʘʥʽʣʽʥʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʻʜ-

ʥʘʥʥʷ ʻ ʥʽʪʨʦʟʘʤʽʱʝʥʽ ʘʮʝʪʠʣʪʽʦʩʝʯʦʚʠʥʠ (1.120-1.123) ʟ ʚʠʭʦʜʦʤ 90-92% (ʨʠʩ. 
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1.24). ʉʠʥʪʝʟʦʚʘʥʽ ʩʧʦʣʫʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 1ʅ, 13ʉ ʗʄʈ-, 

ɯʏ-ʩʧʝʢʪʨʽʚ ʪʘ ʈʉɸ. ʇʦʢʘʟʘʥʦ, ʱʦ ʘʮʝʪʠʣʪʽʦʩʝʯʦʚʠʥʠ ʧʦʤʽʨʥʦ ʽʥʛʽʙʫʶʪʴ ʙʘʢ-

ʪʝʨʽʾ M. luteus, S. ʘureus, B. bronchiseptica, S. typhimurium, E. aerogens ʪʘ ʢʫʣʴ-

ʪʫʨʠ ʛʨʠʙʽʚ F. fumigatus, F. Mucor, F. niger, F. flavus, ʚʠʩʦʢʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ 

ʘʢʪʠʚʥʽʩʪʴ (ʩʧʦʣʫʢʠ 1.120 ʪʘ 1.121). ɼʣʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʦʮʽʥʢʠ ʩʧʦʣʫʢ ʱʦʜʦ 

ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʜʽʾ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʾʭ ʟʜʘʪʥʦʩʪʽ ʽʥʛʽʙʫʚʘʪʠ 

ɼʅʂ, ʧʦʢʘʟʘʥʦ, ʱʦ ʢʦʥʩʪʘʥʪʠ ʟʚôʷʟʫʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʽʥʪʝʨʚʘʣʘʭ 1.16-9.04 

³ 106 M-1. 

 

ʈʠʩ. 1.25. ʉʠʥʪʝʟ ʥʽʪʨʦʚʤʽʩʥʠʭ ʘʮʝʪʠʣʪʽʦʩʝʯʦʚʠʥ. 

 

ɿʥʘʯʥʠʡ ʥʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ ʜʦ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥ ʪʘʢʦʞ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʾʭ ʪʘʫ-

ʪʦʤʝʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʘʤʽʜ-ʽʤʽʜʥʘ ʪʘ ʪʽʦʘʤʽʜ-ʪʽʦʽʤʽʜʥʘ) ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʽʟ 

ʾʭ ʟʜʘʪʥʽʩʪʶ ʜʦ ʢʦʦʨʜʠʥʘʮʽʾ ʟ ʽʦʥʘʤʠ ʧʝʨʝʭʽʜʥʠʭ ʤʝʪʘʣʽʚ (Pt(II), Pd(II), Ru(II), 

Rh(III) ʪʘ Ir(III)) [62-68]. ʊʘʢ, ʛʨʫʧʘ ʙʨʘʟʠʣʴʩʴʢʠʭ ʪʘ ʢʫʙʽʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ 

ʦʮʽʥʠʣʠ ʤʦʞʣʠʚʽʩʪʴ ʩʠʥʪʝʟʫ ʧʦ ʧʦʰʫʢʫ ʭʽʤʽʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʢʦʤʧʣʝʢʩ-

ʥʠʭ ʩʧʦʣʫʢ [63-68]. ʃʽʛʘʥʜʠ ʙʫʣʠ ʩʠʥʪʝʟʦʚʘʥʽ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʟ 

ʘʮʠʣʭʣʦʨʠʜʽʚ, ʢʘʣʽʶ ʪʽʦʮʽʘʥʘʪʫ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʜ̔ʘʣʢʽʣ-(ʜʠʙʝʥʟʠʣ-, ʜʠʬʝʥʽʣ-

)ʘʤʽʥʽʚ. ɺʟʘʻʤʦʜʽʷ ʣʽʛʘʜʽʚ ʟ K2PtCl4, ʮʠʩ-[RuCl2 (PPh3)2(bipy)], PdCl2(PPh3)2, 

Pt(dppf)Cl2 ʢʦʤʧʣʝʢʩʽʚ ʟ ʮʠʩ- ʘʙʦ ʪʨʘʥʩ-ʦʨʽʻʥʪʘʮʽʻʶ ʣʽʛʽʘʥʜʘ. ɺ ʨʦʙʦʪʘʭ ʘʚʪʦʨʠ 

ʜʝʪʘʣʴʥʦ ʚʠʚʯʠʣʠ ʢʨʠʩʪʘʣʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʢʦʤʧʣʝʢʩʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʣʝʢʩʫ 

ʬ̔ʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʈʉɸ. ɹʽʣʴʰʽʩʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʣʫʢ 
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ʧʨʦʷʚʣʷʶʪʴ ʧʨʦʪʠʤʽʢʨʦʙʥʫ, ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʫ, ʧʨʦʪʠʧʫʭʣʠʥʥʫ, ʧʨʦʪʠʤʘ-

ʣʷʨʽʡʥʫ ʪʘ ʽʥʰʽ ʚʠʜʠ ʘʢʪʠʚʥʦʩʪʽ [62-68].  

*  

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʧʦʢʘʟʫʻ, ʱʦ 

ʩʠʥʪʝʟ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʮʝʪʠʣ-(ʘʨʦʾʣ-, ʛʝʪʝʨʦʾʣ)ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʻ ʟʘʪʨʝʙʫʚʘʥʠʤ 

ʩʠʥʪʝʪʠʯʥʠʤ ʧʽʜʭʦʜʦʤ ʫ ʧʦʰʫʢʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʽ ʜʦʩʣʽʜʞʝʥʠʡ ʥʝ 

ʥʘ ʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʽ. ʊʘʢ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʠʥʪʝʟʦʚʘʥʽ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥʠ 

ʪʘ ʢʦʤʧʣʝʢʩʥʽ ʩʧʦʣʫʢʠ ʜʦʩʣʽʜʞʝʥʽ ʥʘ ʧʨʦʪʠʧʫʭʣʠʥʥʫ, ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʪʘ ʘʥʪʠ-

ʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʚ ʜʦʩʪʫʧʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʩʫʪʥʽ ʜʘʥʽ ʱʦʜʦ 

ʨʝʘʢʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʜʦ N-ʥʫʢʣʝʦʬʽʣʽʚ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʾʭ ʤʦʜʠʬʽʢʘʮʽʾ ʫ ʨʝʘʢʮʽʷʭ ʛʝʪʝʨʦʮʠʢʣʽʟʘ-

ʮʽʾ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ. ʊʠʤ ʙʽʣʴʰ, ʱʦ ʚʚʝʜʝʥʥʷ ʮʠʢʣʦʘʣʢʽʣʴʥʠʭ 

(ʮʠʢʣʦʧʨʦʧʘʥ, ʮʠʢʣʦʙʫʪʘʥ, ʮʠʢʣʦʧʝʥʪʘʥ) ʟʘʤʽʩʥʠʢʽʚ, ʷʢ ʙʽʣʴʰ ʣʽʧʦʬʽʣʴʥʠʭ, ʜʦ 

ʪʽʦʫʨʝʾʜʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʧʨʠʚʝʜʝ ʜʦ ʧʦʩʠʣʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 
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ʈʆɿɼɯʃ 2  

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

2.1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʭʽʤʽʯʥʘ ʯʘʩʪʠʥʘ 

ʊʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ ʩʧʦʣʫʢ ʚʠʟʥʘʯʘʣʠ ʢʘʧʽʣʷʨʥʠʤ ʩʧʦʩʦʙʦʤ ʥʘ ʧʨʠ-

ʣʘʜʽ çMettler Toledo ʄʈ 50è. ɺʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʩʧʦʣʫʢ ʧʨʦʚʦ-

ʜʠʣʠ ʥʘ ʝʣʝʤʝʥʪʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ çELEMENTAR vario EL cubeè. ʂʽʣʴʢʽʩʥʦ ʚʠ-

ʟʥʘʯʘʣʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʜʝʪʝʢʪʦʨʽ ʟʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ (TCD). ɺʽʜʩʦʪʦʢ ʧʦʤʠ-

ʣʢʠ ʩʢʣʘʜʘʻ Ñ0,3%. ɯʏ-ʩʧʝʢʪʨʠ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ 

çBruker Alphaè, ʚ ʦʙʣʘʩʪʽ 7500-400 ʩʤ-1, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʩʪʘʚʢʠ ATR 

(ʧʨʷʤʝ ʚʚʝʜʝʥʥʷ ʨʝʯʦʚʠʥʠ). 1ʅ ʪʘ 13ʉ ʗʄʈ-ʩʧʝʢʪʨʠ ï ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʷʜʝ-

ʨʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʨʝʟʦʥʘʥʩʫ çMercury 500è, ʨʦʟʯʠʥʥʠʢ DMSO-d6, ʚʥʫʪʨʽʰʥʽʡ 

ʩʪʘʥʜʘʨʪ ï ʊʄʉ. ʍʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʠ ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʥʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʤʫ 

ʨʽʜʠʥʥʦʤʫ ʭʨʦʤʘʪʦʛʨʘʬʽ çAgilent 1100 Seriesè, ʦʩʥʘʱʝʥʦʤʫ ʜʽʦʜʥʦ-ʤʘʪʨʠʯʥʠʤ 

ʪʘ ʤʘʩ-ʩʝʣʝʢʪʠʚʥʠʤ ʜʝʪʝʢʪʦʨʦʤ çAgilent LC/MSD SLè. ʉʧʦʩʽʙ ʽʦʥʽʟʘʮʽʾ ï ʭʽʤʽ-

ʯʥʘ ʽʦʥʽʟʘʮʽʷ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ (APCI). ʈʝʞʠʤ ʽʦʥʽʟʘʮʽʾ ï ʦʜʥʦʯʘʩʥʝ 

ʩʢʘʥʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʪʘ ʥʝʛʘʪʠʚʥʠʭ ʽʦʥʽʚ ʫ ʜʽʘʧʘʟʦʥʽ ʤʘʩ 80-1000 m/z.   

ʉʠʥʪʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʟʛʽʜʥʦ ʟʘʛʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʦʰʫʢʫ 

ʧʦʪʝʥʮʽʡʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʘʢʪʠʚʽʚ ʢʦʤʧʘ-

ʥʽʡ çMerckè (ɼʘʨʤʰʪʘʜʪ, ʅʽʤʝʯʯʠʥʘ), çSigma-Aldrichè (ʄʽʩʩʫʨʽ, ʉʐɸ) ʪʘ 

çEnamineè (ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʎʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʭʣʦʨʠʜʠ (1.1-1.5), ʮʠʢʣʦʘʣ-

ʢʘʥʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ (12.1-12.5) ʪʘ ʽʥʰʽ ʨʝʘʛʝʥʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʠ-

ʥʪʝʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʽ ʟʘ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʟ ʢʦʥʩʪʘʥʪʘʤʠ, 

ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʘʥʠʤ ʣʽʪʝʨʘʪʫʨʠ ʘʙʦ ʧʨʠʜʙʘʥʽ ʫ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ ʢʦʤʧʘʥʽʷʭ. 

ʏʠʩʪʦʪʘ ʚʩʽʭ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʨʦʤʘʪʦ-

ʤʘʩ-ʩʧʝʢʪʨʽʚ (ʭʽʤʽʯʥʘ ʽʦʥʽʟʘʮʽʷ) ʪʘ 1H ʗʄʈ-ʩʧʝʢʪʨʽʚ. 

ɿʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ N-(ʘʨʠʣʢʘʨʙʘʤʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽ-

ʜʽʚ (3.1-3.27). ɼʦ ʨʦʟʯʠʥʫ ʚʽʜʧʦʚʽʜʥʦʛʦ 0,01 ʤʦʣʴ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣʭʣʦʨʠʜʫ 

(1.1-1.4) ʫ 20 ʤʣ ʘʮʝʪʦʥʽʪʨʠʣʫ ʘʙʦ ʘʮʝʪʦʥʫ ʜʦʜʘʚʘʣʠ 0,76 ʛ (0,01 ʤʦʣʴ) ʪʽʦʮʽʘʥʘʪ 

ʘʤʦʥʽʶ ʽ ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷʛʦʤ 30 ʭʚ. ʉʫʤʽʰ ʦʭʦʣʦʜʞʫʚʘʣʠ ʜʦ 
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ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʜʦʜʘʚʘʣʠ 0,01 ʤʦʣʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʤʽʱʝʥʦʛʦ ʘʥʽʣʽʥʫ, 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷʛʦʤ 90 ʭʚ. ʈʦʟʯʠʥ ʦʭʦʣʦʜʞʫʚʘʣʠ, ʚʠʣʠʚʘʣʠ ʫ 

ʚʦʜʫ. ʋʪʚʦʨʝʥʠʡ ʦʩʘʜ ʚʽʜʬʽʣʴʪʨʦʚʫʚʘʣʠ ʽ ʩʫʰʠʣʠ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʨʠʩʪʘʣʽ-

ʟʫʚʘʣʠ ʽʟ ʤʝʪʘʥʦʣʫ ʘʙʦ ʝʪʘʥʦʣʫ. 

ɿʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʟʘʤʽʱʝʥʠʭ (ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣʪʽʦʫʨʝʾʜʦ)ʙʝ-

ʥʟʠʣ-(ʘʨʠʣ-)ʢʘʨʙʦʥʦʚʠʭ (ʩʫʣʴʬʦʥʦʚʠʭ) ʢʠʩʣʦʪ (4.1-4.14). ɼʦ ʨʦʟʯʠʥʫ ʚʽʜʧʦʚʽʜ-

ʥʦʛʦ 0,01 ʤʦʣʴ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʭʣʦʨʠʜʫ (1.1, 1.3) ʫ 20 ʤʣ ʘʮʝʪʦʥʽʪʨʠʣʫ 

ʜʦʜʘʚʘʣʠ 0,76 ʛ (0,01 ʤʦʣʴ) ʪʽʦʮʽʘʥʘʪʫ ʘʤʦʥʽʶ ʽ ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷ-

ʛʦʤ 30 ʭʚ. ʉʫʤʽʰ ʦʭʦʣʦʜʞʫʚʘʣʠ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʜʦʜʘʚʘʣʠ 0,01 ʤʦʣʴ 

ʚʽʜʧʦʚʽʜʥʦʾ ʘʤʽʥʦʘʨʠʣ(ʙʝʥʟʠʣ-)ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʘʙʦ 4-ʘʤʽʥʦʙʝʥʟʦʣʩʫʣʴʬʦ-

ʢʠʩʣʦʪʠ ʘʙʦ ʾʾ ʘʤʽʜʫ. ʈʦʟʯʠʥ ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷʛʦʤ 90 ʭʚ. ʆʭʦʣʦ-

ʜʞʫʚʘʣʠ, ʚʠʣʠʚʘʣʠ ʫ ʚʦʜʫ. ʋʪʚʦʨʝʥʠʡ ʦʩʘʜ ʚʽʜʬʽʣʴʪʨʦʚʫʚʘʣʠ, ʩʫʰʠʣʠ. ʇʨʠ ʥʝ-

ʦʙʭʽʜʥʦʩʪʽ ʢʨʠʩʪʘʣʽʟʫʚʘʣʠ ʽʟ ʝʪʘʥʦʣʫ. 

ɿʘʛʘʣʴʥʽ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ N-(2-(ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ)ʛʽʜʨʘʟʽʥ-1-ʢʘʨʙʦʥʦ-

ʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ (5.1, 5.2).  

ʄʝʪʦʜ ɸ. ɼʦ ʨʦʟʯʠʥʫ ʚʽʜʧʦʚʽʜʥʠʭ 0,01 ʤʦʣʴ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣʭʣʦʨʠ-

ʜʽʚ (1.1, 1.3) ʫ 20 ʤʣ ʘʮʝʪʦʥʽʪʨʠʣʫ ʜʦʜʘʚʘʣʠ 0,76 ʛ (0,01 ʤʦʣʴ) ʪʽʦʮʽʘʥʘʪʫ ʘʤʦ-

ʥʽʶ ʽ ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷʛʦʤ 30 ʭʚ. ʉʫʤʽʰ ʦʭʦʣʦʜʞʫʚʘʣʠ ʜʦ ʢʽʤʥʘ-

ʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʜʦʜʘʚʘʣʠ 0,71 ʛ (0,01 ʤʦʣʴ) ʛʽʜʨʘʟʠʥ ʛʽʜʨʘʪʫ ʽ ʧʨʦʜʦʚʞʫʚʘʣʠ 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 90 ʭʚ, ʧʽʜʥʽʤʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʪʝʤʧʝʨʘʪʫʨʫ ʜʦ 80Á ʉ. 

ʈʦʟʯʠʥ ʦʭʦʣʦʜʞʫʚʘʣʠ, ʫʪʚʦʨʝʥʽ ʦʩʘʜʠ ʚʽʜʬʽʣʴʪʨʦʚʫʚʘʣʠ, ʩʫʰʠʣʠ. ʇʝʨʝʢʨʠʩʪʘ-

ʣʽʟʫʚʘʣʠ ʟ ʤʝʪʘʥʦʣʫ.  

ʄʝʪʦʜ ɹ. ɼʦ ʨʦʟʯʠʥʫ 1,04 ʛ (0,01 ʤʦʣʴ) ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽʣʭʣʦʨʠʜʫ 

(1.1) ʫ 20 ʤʣ ʘʮʝʪʦʥʽʪʨʠʣʫ ʜʦʜʘʚʘʣʠ 0,76 ʛ (0,01 ʤʦʣʴ) ʪʽʦʮʽʘʥʘʪʫ ʘʤʦʥʽʶ ʽ ʧʝ-

ʨʝʤʽʰʫʚʘʣʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷʛʦʤ 30 ʭʚ. ʉʫʤʽʰ ʦʭʦʣʦʜʞʫʚʘʣʠ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝ-

ʤʧʝʨʘʪʫʨʠ, ʜʦʜʘʚʘʣʠ 1,00 ʛ (0,01 ʤʦʣʴ) ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʛʽʜʨʘʟʠʜʫ ʽ ʧʨʦʜʦʚ-

ʞʫʚʘʣʠ ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 90 ʭʚ ʧʨʠ 80Á ʉ. ʈʦʟʯʠʥ ʦʭʦʣʦʜʞʫʚʘʣʠ, ʫʪʚʦ-

ʨʝʥʠʡ ʦʩʘʜ ʚʽʜʬʽʣʴʪʨʦʚʫʚʘʣʠ, ʩʫʰʠʣʠ. ʇʝʨʝʢʨʠʩʪʘʣʽʟʦʚʫʚʘʣʠ ʟ ʤʝʪʘʥʦʣʫ.  

ɿʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ N-(2-ʬʝʥʽʣʦʢʩʠ-(ʪʽʦ-)ʘʮʝʪʠʣ)ʛʽʜʨʘʟʠʥ-1-ʢʘʨ-

ʙʦʥʦʪʽʦʣ̔)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ (6.1-6.8). ɼʦ ʨʦʟʯʠʥʫ ʚʽʜʧʦʚʽʜʥʠʭ 0,01 
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ʤʦʣʴ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣʭʣʦʨʠʜʽʚ (1.1-1.4) ʫ 20 ʤʣ ʘʮʝʪʦʥʽʪʨʠʣʫ ʜʦʜʘʚʘʣʠ 

0,76 ʛ (0,01 ʤʦʣʴ) ʪʽʦʮʽʘʥʘʪʫ ʘʤʦʥʽʶ ̔  ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷʛʦʤ 30 ʭʚ. 

ʉʫʤʽʰ ʦʭʦʣʦʜʞʫʚʘʣʠ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʜʦʜʘʚʘʣʠ 0,01 ʤʦʣʴ 2-ʬʝʥʦʢ-

ʩʠʘʮʝʪʦʛʽʜʨʘʟʠʜʫ ʘʙʦ 2-(ʬʝʥʽʣʪʽʦ)ʘʮʝʪʦʛʽʜʨʘʟʠʜʫ ʽ ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪ-

ʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ 8 ʛʦʜ ʘʙʦ ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʠ 40-50Á ʉ 30 ʭʚ. ʈʦʟʯʠʥ 

ʦʭʦʣʦʜʞʫʚʘʣʠ, ʚʠʣʠʚʘʣʠ ʫ ʚʦʜʫ. ʋʪʚʦʨʝʥʠʡ ʦʩʘʜ ʬʽʣʴʪʨʫʚʘʣʠ, ʩʫʰʠʣʠ. ʇʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʨʠʩʪʘʣʽʟʫʚʘʣʠ  ʟ ʤʝʪʘʥʦʣʫ.  

N-(2-(2-ʌʝʥʦʢʩʽʘʮʝʪʠʣ)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʢʩʘ-

ʤʽʜ (6.1) 13C ʗʄʈ (126 Mɻʮ), ŭ, ʤ.ʯ: 178.29 (-C(O)NHC(S)-), 175.74 

(C(O)NHC(S)-), 165.59 (-C(S)NHNHC(O)-), 158.11 (Ph C-1), 129.96 (Ph C-3,5), 

121.77 (Ph C-4), 115.18 (Ph C-2,4), 66.02 (-CH2OPh), 14.37 (Cpr. ʉ-1), 9.87 (Cpr. 

ʉ-2,3).  

ɿʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ N-(2-ʘʨʦʾʣʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦʘʣ-

ʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ (7.1-7.10). ɼʦ ʨʦʟʯʠʥʫ ʚʽʜʧʦʚʽʜʥʠʭ 0,01 ʤʦʣʴ ʮʠʢʣʦʘʣʢʘʥʢʘ-

ʨʙʦʥʽʣʭʣʦʨʠʜʽʚ (1.1-1.5) ʫ 20 ʤʣ ʘʮʝʪʦʥʽʪʨʠʣʫ ʜʦʜʘʚʘʣʠ 0,76 ʛ (0,01 ʤʦʣʴ) ʪʽʦ-

ʮʽʘʥʘʪʫ ʘʤʦʥʽʶ ʽ ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷʛʦʤ 30 ʭʚ. ʉʫʤʽʰ ʦʭʦʣʦʜʞʫ-

ʚʘʣʠ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʜʦʜʘʚʘʣʠ 0,01 ʤʦʣʴ ʛʽʜʨʘʟʠʜʽʚ ʘʨʦʤʘʪʠʯʥʠʭ 

ʢʠʩʣʦʪ ʽ ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷʛʦʤ 90 ʭʚ. ʈʦʟʯʠʥ ʦʭʦʣʦʜʞʫʚʘʣʠ, ʚʠʣʠ-

ʚʘʣʠ ʫ ʚʦʜʫ. ʋʪʚʦʨʝʥʠʡ ʦʩʘʜ ʬʽʣʴʪʨʫʚʘʣʠ, ʩʫʰʠʣʠ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʨʠʩʪʘ-

ʣʽʟʫʚʘʣʠ ʟ ʤʝʪʘʥʦʣʫ.  

ɿʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ N-[2-(5-R-ʬʫʨʘʥ-(ʪʽʦʬʝʥ-)-2-ʢʘʨʙʦʥʽʣ)ʛʽʜʨʘ-

ʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)]ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ (8.1-8.4). ɼʦ ʨʦʟʯʠʥʫ ʚʽʜʧʦʚʽʜ-

ʥʠʭ 0,01 ʤʦʣʴ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣʭʣʦʨʠʜʽʚ (1.1-1.5) ʫ 20 ʤʣ ʘʮʝʪʦʥʽʪʨʠʣʫ ʜʦ-

ʜʘʚʘʣʠ 0,76 ʛ (0,01 ʤʦʣʴ) ʪʽʦʮʽʘʥʘʪʫ ʘʤʦʥʽʶ ̔  ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷʛʦʤ 

30 ʭʚ. ʉʫʤʽʰ ʦʭʦʣʦʜʞʫʚʘʣʠ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʜʦʜʘʚʘʣʠ 0,01 ʤʦʣʴ 5-

R-ʬʫʨʘʥ-(ʪʽʦʬʝʥ-)-2-ʢʘʨʙʦʛʽʜʨʘʟʠʜʽʚ ʽ ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷʛʦʤ 90 ʭʚ. 

ʈʦʟʯʠʥ ʦʭʦʣʦʜʞʫʚʘʣʠ, ʚʠʣʠʚʘʣʠ ʫ ʚʦʜʫ. ʋʪʚʦʨʝʥʠʡ ʦʩʘʜ ʬʽʣʴʪʨʫʚʘʣʠ, ʩʫʰʠʣʠ. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʨʠʩʪʘʣʽʟʫʚʘʣʠ ʟ ʤʝʪʘʥʦʣʫ.  

ɿʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ N-(2-ʽʟʦʥʽʢʦʪʠʥʦʾʣʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʣ̔)-

ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ (9.1-9.4). ɼʦ ʨʦʟʯʠʥʫ ʚʽʜʧʦʚʽʜʥʠʭ 0,01 ʤʦʣʴ ʮʠʢʣʦ-
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ʘʣʢʘʥʢʘʨʙʦʥʽʣʭʣʦʨʠʜʽʚ (1.1-1.5) ʘʙʦ ʙʝʥʟʦʾʣʭʣʦʨʠʜʫ ʫ 20 ʤʣ ʘʮʝʪʦʥʽʪʨʠʣʫ ʜʦ-

ʜʘʚʘʣʠ 0,76 ʛ (0,01 ʤʦʣʴ) ʪʽʦʮʽʘʥʘʪʫ ʘʤʦʥʽʶ ̔  ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷʛʦʤ 

30 ʭʚ. ʉʫʤʽʰ ʦʭʦʣʦʜʞʫʚʘʣʠ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʜʦʜʘʚʘʣʠ 1,37 ʛ (0,01 

ʤʦʣʴ) ʽʟʦʥʽʢʦʪʠʥʦʽʣʛʽʜʨʘʟʠʜʫ ̔  ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷʛʦʤ 90 ʭʚ. ʈʦʟʯʠʥ 

ʦʭʦʣʦʜʞʫʚʘʣʠ, ʚʠʣʠʚʘʣʠ ʫ ʚʦʜʫ. ʋʪʚʦʨʝʥʠʡ ʦʩʘʜ ʬʽʣʴʪʨʫʚʘʣʠ, ʩʫʰʠʣʠ. ʇʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʨʠʩʪʘʣʽʟʫʚʘʣʠ  ʟ ʤʝʪʘʥʦʣʫ.  

ɿʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ 2-(ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽʣ)ʢʘʨʙʦʥʦʪʽʦʽʣ)-ʛʽʜʨʘ-

ʟʠʥ-1-ʢʘʨʙʦ-(ʪʽʦ-)ʘʤʽʜʽʚ (10.1-10.4). ɼʦ ʨʦʟʯʠʥʫ 1,04 ʛ (0,01 ʤʦʣʴ) ʮʠʢʣʦʘʣʢʘʥ-

ʢʘʨʙʦʥʽʣʭʣʦʨʠʜʫ (1.1, 1.2) ʫ 20 ʤʣ ʘʮʝʪʦʥʽʪʨʠʣʫ ʜʦʜʘʚʘʣʠ 0,76 ʛ (0,01 ʤʦʣʴ) 

ʪʽʦʮʽʘʥʘʪʫ ʘʤʦʥʽʶ ̔  ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʠ 80 ̄ʉ ʧʨʦʪʷʛʦʤ 30 ʭʚ. ʉʫʤʽʰ ʦʭʦʣʦʜʞʫ-

ʚʘʣʠ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʜʦʜʘʚʘʣʠ 0,01 ʤʦʣʴ ʩʝʤʠ- ʘʙʦ ʪʽʦʩʝʤʠʢʘʨ-

ʙʘʟʠʜʫ ʽ ʧʨʦʜʦʚʞʫʚʘʣʠ ʧʝʨʝʤʽʰʫʚʘʪʠ ʧʨʠ 80Á ʉ ʧʨʦʪʷʛʦʤ 90 ʭʚ. ʈʦʟʯʠʥ ʦʭʦ-

ʣʦʜʞʫʚʘʣʠ, ʫʪʚʦʨʝʥʽ ʦʩʘʜʠ ʚʽʜʬʽʣʴʪʨʦʚʫʚʘʣʠ, ʩʫʰʠʣʠ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʨʠʩ-

ʪʘʣʽʟʫʚʘʣʠ ʟ ʤʝʪʘʥʦʣʫ.  

2-((ʎʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽʣ)ʢʘʨʙʦʥʦʪʽʦʽʣ)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʢʩʘʤʽʜ (10.1). 

13C ʗʄʈ (126 Mɻʮ), ŭ, ʤ.ʯ: 183.44 (-C(O)NHC(S)-), 175.57 (-C(O)NHC(S)-), 

156.41 (-NHC(O)NH2), 14.27 (Cpr ʉ1), 9.57 (Cpr ʉ 2,3) 

N-(2-ʂʘʨʙʘʤʦʪʽʦʽʣʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʢʩʘʤʽʜ 

(10.3). 13C ʗʄʈ (126 Mɻʮ), ŭ, ʤ.ʯ: 182.05 (-C(O)NHC(S)-), 175.23 (-

C(O)NHC(S)-), 169.59 (-NHC(S)NH2), 14.31 (Cpr ʉ-1), 9.62 (Cpr ʉ-2,3) 

ɿʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ 5-ʟʘʤʽʱʝʥʠʭ 1,3,4-ʪʽʘʜʽʘʟʦʣ-2-ʘʤʽʥʽʚ (11.1-

11.4).  

ʄʝʪʦʜ ɸ. ɼʦ ʅʘʚʘʞʢʠ 0,01 ʤʦʣʴ ʜʽʘʮʠʣʩʝʤʠʢʘʨʙʘʟʠʜʽʚ (6.7, 9.1, 10.1, 

10.2) ʜʦʜʘʶʪʴ 5 ʤʣ ʢʦʥʮ. ʩʫʣʴʬʘʪʥʦʾ ʘʙʦ ʬʦʩʬʘʪʥʦʾ ʢʠʩʣʦʪ ʪʘ ʚʠʪʨʠʤʫʶʪʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʠ 80 ̄ʉ ʧʨʦʪʷʛʦʤ 8 ʛʦʜʠʥ. ʆʭʦʣʦʜʞʫʶʪʴ, ʚʣʠʚʘʶʪʴ ʫ ʚʦʜʫ, ʥʝʡ-

ʪʨʘʣʽʟʫʶʪʴ ʢʘʣʽʡ ʘʮʝʪʘʪʦʤ. ʋʪʚʦʨʝʥʽ ʦʩʘʜʠ ʚʽʜʬʽʣʴʪʨʦʚʫʶʪʴ. ʂʨʠʩʪʘʣʽʟʫʶʪʴ ʟ 

ɼʄʌ. 

ʄʝʪʦʜ ɹ. ʅʘʚʘʞʢʫ 0,01 ʤʦʣʴ ʚʽʜʧʦʚʽʜʥʦʾ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

(12.1-12.4) ʪʘ 0,91 ʛ (0,01 ʤʦʣʴ) ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʫ ʧʦʤʽʱʫʶʪʴ ʫ ʧʣʦʩʢʦʜʦʥʥʫ 

ʢʦʣʙʫ, ʜʦʜʘʶʪʴ 5 ʤʣ ʢʦʥʮ. ʩʫʣʴʬʘʪʥʦʾ ʘʙʦ ʬʦʩʬʘʪʥʦʾ ʢʠʩʣʦʪ, ʟʤʽʰʫʶʪʴ ʪʘ 
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ʚʠʪʨʠʤʫʶʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʠ 80 ̄ʉ ʧʨʦʪʷʛʦʤ 8 ʛʦʜʠʥ. ʆʭʦʣʦʜʞʫʶʪʴ, ʚʣʠ-

ʚʘʶʪʴ ʫ ʚʦʜʫ, ʥʝʡʪʨʘʣʽʟʫʶʪʴ. ʋʪʚʦʨʝʥʽ ʦʩʘʜʠ ʚʽʜʬʽʣʴʪʨʦʚʫʶʪʴ. ʂʨʠʩʪʘʣʽʟʫʶʪʴ 

ʟ ɼʄʌ. 

ɿʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ 4-ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ-3-R-1,5-ʜʠʛʽʜʨʦ-4H-

1,2,4-ʪʨʠʘʟʦʣ-5-ʪʽʦʥʽʚ (13.1-13.5). 0,01 ʄʦʣʴ ʚʽʜʧʦʚʽʜʥʠʭ N-(2-(ʬʝʥʽʣʦʢʩʠ-

(ʬʝʥʽʣʪʽʦ-)ʘʮʝʪʠʣ-ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ (6.2, 6.4, 

6.7, 6.8) ʘʙʦ 2-(ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽʣ)ʢʘʨʙʦʥʦʪʽʦʣ̔)-ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʪʽʦʘʤʽʜ 

(10.3) ʢʠʧôʷʪʷʪʴ ʫ ʘʮʝʪʦʥʽʪʨʠʣʽ (ʘʙʦ ʙʫʪʘʥʦʣʽ) ʜʦ 8 ʛʦʜ. ʆʭʦʣʦʜʞʫʶʪʴ, ʚʣʠʚʘʶʪʴ 

ʫ ʚʦʜʫ, ʫʪʚʦʨʝʥʽ ʦʩʘʜʠ ʚʽʜʬʽʣʴʪʨʦʚʫʶʪʴ. ʉʫʰʘʪʴ. ʂʨʠʩʪʘʣʽʟʫʶʪʴ ʽʟ ʝʪʘʥʦʣʫ. 

ɿʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ 5-R-2,4-ʜʠʛʽʜʨʦ-3H-1,2,4-ʪʨʠʘʟʦʣ-3-ʪʽʦʥʽʚ 

(14.1-14.4). ɺ ʢʦʣʙʫ ʟʽ ʟʚʦʨʦʪʥʽʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʜʦʜʘʶʪʴ 0,01 ʤʦʣʴ ʚʽʜʧʦʚʽʜ-

ʥʠʭ ʜʠʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ (6.5, 6.7, 7.1, 7.2, 8.1, 9.1, 9.2) ʽ 10 ʤʣ 1 ʄ ʨʦʟʯʠʥʫ 

ʥʘʪʨʽʡ ʛʽʜʨʦʢʩʠʜʫ. ʉʫʤʽʰ ʢʠʧôʷʪʷʪʴ 2 ʛʦʜʠʥʠ ʜʦ ʧʦʚʥʦʛʦ ʨʦʟʯʠʥʝʥʥʷ ʦʩʘʜʫ, 

ʦʭʦʣʦʜʞʫʶʪʴ, ʥʝʡʪʨʘʣʽʟʫʶʪʴ ʢʠʩʣʦʪʦʶ ʭʣʦʨʠʜʥʦʶ ʜʦ ʨʅ 4-5. ʋʪʚʦʨʝʥʽ ʦʩʘʜʠ 

ʚʽʜʬʽʣʴʪʨʦʚʫʶʪʴ, ʩʫʰʘʪʴ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʜʝʨʞʘʥʽ ʩʧʦʣʫʢʠ ʜʦʜʘʪʢʦʚʦ ʦʯʠ-

ʱʫʶʪʴ ʧʝʨʝʦʩʘʜʞʝʥʥʷʤ. 

ɿʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ N-(4-oʢʩʦ-3-R-ʪʽʘʟʦʣʽʜʠʥ-2-ʽʣʽʜʝʥ)ʮʠʢʣʦʘʣ-

ʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ (15.1-15.5). ɼʦ 0,01 ʤʦʣʴ ʚʽʜʧʦʚʽʜʥʦʾ ʜʠʟʘʤʽʱʝʥʦʾ ʪʽʦʩʝʯʦ-

ʚʠʥʠ (3.1, 3.3, 3.19, 3.22) ʘʙʦ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʫ (7.1) ʚ 15 ʤʣ ʦʮʪʦʚʦʾ ʢʠ-

ʩʣʦʪʠ ʜʦʜʘʶʪʴ 0,01 ʤʦʣʴ ʝʪʠʣ(ʙʫʪʠʣ) ʭʣʦʨʘʮʝʪʘʪʫ ʪʘ 0,98 ʛ (0,01 ʤʦʣʴ) ʢʘʣʽʶ 

ʘʮʝʪʘʪʫ (ʘʙʦ ʨʝʘʢʮʽʶ ʧʨʦʚʦʜʷʪʴ ʫ 10 ʤʣ ɼʄʌ ʫ ʧʨʠʩʫʪʥʦʩʪʽ 0,01 ʤʦʣʴ ʪʨʠʝʪʠ-

ʣʘʤʽʥʫ). ʈʝʘʢʮʽʡʥʫ ʩʫʤʽʰ ʢʠʧôʷʪʷʪʴ ʧʨʦʪʷʛʦʤ 3-6 ʛʦʜ. ʆʭʦʣʦʜʞʫʶʪʴ, ʚʣʠʚʘʶʪʴ 

ʫ ʚʦʜʫ, ʫʪʚʦʨʝʥʽ ʦʩʘʜʠ ʚʽʜʬʽʣʴʪʨʦʚʫʶʪʴ. ɺʠʩʫʰʫʶʪʴ. ʂʨʠʩʪʘʣʽʟʫʶʪʴ ʟ ʧʨʦʧʘ-

ʥʦʣʫ-2. 

ɿʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ N-5-(4-ʥʽʪʨʦʙʝʥʟʠʣʽʜʝʥ)-4-ʦʢʩʦ-3-R-ʪʽʘʟʦʣʽ-

ʜʠʥ-2-ʽʣʽʜʝʥ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ (16.1-16.5). ɼʦ 0,01 ʤʦʣʴ ʚʽʜʧʦʚʽʜʥʦʾ ʜʠ-

ʟʘʤʽʱʝʥʦʾ ʪʽʦʩʝʯʦʚʠʥʠ (3.2, 3.4, 3.10, 3.11, 3.21) ʚ 15 ʤʣ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ ʜʦʜʘ-

ʶʪʴ 1,50 ʛ (0,01 ʤʦʣʴ) ʙʫʪʠʣ ʭʣʦʨʘʮʝʪʘʪʫ, 0,98 ʛ (0,01 ʤʦʣʴ) ʢʘʣʽʶ ʘʮʝʪʘʪʫ ʪʘ 

1,51 ʛ (0,01 ʤʦʣʴ) 4-ʥʽʪʨʦʙʝʥʟʘʣʴʜʝʛʽʜʫ. ʈʝʘʢʮʽʡʥʫ ʩʫʤʽʰ ʢʠʧôʷʪʷʪʴ ʧʨʦʪʷʛʦʤ 
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6 ʛʦʜ. ʆʭʦʣʦʜʞʫʶʪʴ, ʚʣʠʚʘʶʪʴ ʫ ʚʦʜʫ, ʫʪʚʦʨʝʥʽ ʦʩʘʜʠ ʚʽʜʬʽʣʴʪʨʦʚʫʶʪʴ. ɺʠʩʫ-

ʰʫʶʪʴ. ʂʨʠʩʪʘʣʽʟʫʶʪʴ ʽʟ ʧʨʦʧʘʥʦʣʫ-2. 

 

2.2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʙʽʦʣʦʛʽʯʥʘ ʯʘʩʪʠʥʘ 

 

ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʩʧʦʣʫʢ ʥʘ ʚʠʜʽʣʴʥʫ ʬʫʥʢʮʽʶ ʥʠʨʦʢ. ɽʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝ-

ʜʝʥʦ ʥʘ 126 ʙʽʣʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ ʣʽʥʽʾ ɺʽʩʪʘʨ ʚʘʛʦʶ 120-170 ʛ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ 

ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ɼɿ çɼʄɸ ʄʆɿ ʋʢʨʘʾʥʠè. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çɿʘʛʘʣʴʥʠʭ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʝʢʩʧʝʨʠʤʝ-

ʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭè ʪʘ ʧʦʣʦʞʝʥʴ çɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ 

ʪʚʘʨʠʥ, ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʥʘʫʢʦʚʠʤʠ ʮʽ-

ʣʷʤʠè [69, 70]. ʉʢʨʠʥʽʥʛ ʥʦʚʠʭ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ, ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʩʝʯʦ-

ʛʽʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʨʷʜʫ ʜʠʟʘʤʽʱʝʥʠʭ ʧʦʭʽʜʥʠʭ ʪʽʦʩʝʯʦʚʠʥ ʪʘ ʪʽʦʩʝʤʠʢʘʨ-

ʙʘʟʠʜʽʚ, ʧʨʦʚʝʜʝʥʠʡ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʤʝʪʦʜʦʤ ɭ. ɹ. ɹʻʨʭʽʥʘ [71, 72]. ɼʦ 

ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʚʘʨʠʥ ʚʠʪʨʠʤʫʚʘʣʠ ʙʝʟ ʾʞʽ ʚʧʨʦʜʦʚʞ ʪʨʴʦʭ ʛʦʜʠʥ. ʉʝ-

ʯʦʛʽʥʥʠʡ ʝʬʝʢʪ ʩʧʦʣʫʢ ʚʠʚʯʘʣʠ ʚ ʫʤʦʚʘʭ ʨʽʜʠʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟ ʨʦʟʨʘʭʫ-

ʥʢʫ 5 ʤʣ ʥʘ 100 ʛ ʤʘʩʠ ʪʚʘʨʠʥʠ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʩʧʦʣʫʢʠ ʚʚʦʜʠʣʠ ʱʫʨʘʤ ʦʜʥʦ-

ʨʘʟʦʚʦ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦ ʫ ʜʦʟʘʭ 2.6 ʤʛ/ʢʛ ʚʘʛʠ, ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʦʾ ʩʫʩʧʝʥʟʽʾ 

ʦʜʥʦʯʘʩʥʦ ʟ ʚʦʜʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʊʚʘʨʠʥ ʧʦʤʽʱʘʣʠ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʙʤʽʥʥʽ 

ʢʣʽʪʢʠ ʜʣʷ ʪʨʴʦʭʛʦʜʠʥʥʦʛʦ ʩʙʦʨʫ ʩʝʯʽ. ʈʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ çɻʽ-

ʜʨʦʭʣʦʨʪʽʘʟʠʜè ʪʘ çʌʫʨʦʩʝʤʽʜè, ʚ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʜʦʟʘʭ ʜʣʷ ʱʫʨʽʚ [73].  

ʉʪʘʪʠʩʪʠʯʥʦ ʦʧʨʘʮʴʦʚʫʚʘʣʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʘʢʝʪ ʧʨʦ-

ʛʨʘʤ Statistica 6.1 (StatSoft Inc., ʩʝʨʽʡʥʠʡ ʥʦʤʝʨ AGAR909E415822FA). ʈʦʟʨʘ-

ʭʦʚʫʚʘʣʠ ʩʝʨʝʜʥʽ ʘʨʠʬʤʝʪʠʯʥʽ ʟʥʘʯʝʥʥʷ (ʄ) ʪʘ ʾ ʭʥʽ ʧʦʭʠʙʢʠ (Ñm). ɺʽʨʦʛʽʜʥʽʩʪʴ 

ʤʽʞʛʨʫʧʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ t-ʢʨʠʪʝ-

ʨʽʶ ʉʪʴʶʜʝʥʪʘ ʪʘ ʤʝʪʦʜʫ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ANOVA). 

ɺʽʜʤʽʥʥʦʩʪʽ ʚʚʘʞʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ ʧʨʠ ʟʥʘʯʝʥʥʽ ʨ Ò 0,05 [74].  

ʇʝʨʚʠʥʥʠʡ ʩʢʨʠʥʽʥʛ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʥʘ ʧʨʦʪʠʩʫʜʦʤʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʥʘ ʤʦʜʝʣʽ ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʴʥʠʭ ʩʫʜʦʤ. ʆʮʽʥʢʫ ʧʨʦʪʠʩʫʜʦʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʠ-

ʥʪʝʟʦʚʘʥʠʭ ʨʝʯʦʚʠʥ ʧʨʦʚʦʜʠʣʠ ʥʘ 114 ʙʽʣʠʭ ʱʫʨʘʭ ʚʘʛʦʶ 120-150 ʛ, 
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ʦʪʨʠʤʘʥʠʭ ʟ ʨʦʟʧʣʽʜʥʠʢʘ ɯʥʩʪʠʪʫʪʫ ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʪʦʢʩʠʢʦʣʦʛʽʾ ɸʄʅ ʋʢʨʘ-

ʾʥʠ (ʂʠʾʚ). ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çɿʘʛʘʣʴʥʠʭ 

ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭè ʪʘ ʧʦʣʦʞʝʥʴ çɭʚʨʦʧʝʡʩʴʢʦʾ 

ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘ-

ʣʴʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʥʘʫʢʦʚʠʤʠ ʮʽʣʷʤʠè [69, 70]. 

ʉʫʜʦʤʠ ʤʦʜʝʣʶʚʘʣʠ ʦʜʥʦʨʘʟʦʚʠʤ ʧʽʜʰʢʽʨʥʠʤ ʚʚʝʜʝʥʥʷʤ çʂʦʨʘʟʦʣʫè 

(ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣ, çʅ̔ʞʬʘʨʤè, ʈʦʩʽʡʩʴʢʘ ʌʝʜʝʨʘʮʽʷ) ʫ ʜʦʟʽ 80 ʤʛ/ʢʛ [75, 76]. 

ɿʘ ʛʦʜʠʥʫ ʜʦ ʚʚʝʜʝʥʥʷ ʩʫʜʦʤʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʜʦʩʣʽʜʞʫʚʘʥʽ ʩʧʦʣʫʢʠ ʚʚʦʜʠʣʠ 

ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦ ʚ ʜʦʟʽ 10 ʤʛ/ʢʛ ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʦʾ ʩʫʩʧʝʥʟʽʾ, ʩʪʘʙʽʣʽʟʦʚʘʥʦʾ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʊʚʽʥ-80. çɼʝʧʘʢʽʥè (çSanofi Winthrop Industriaè, ʌʨʘʥʮʽʷ) ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʝʪʘʣʦʥʥʠʡ ʧʨʝʧʘʨʘʪ, ʷʢʠʡ ʚʚʦʜʠʣʠ ʘʥʘʣʦʛʽʯʥʦ ʚ ʜʦʟʽ 150 ʤʛ/ʢʛ. 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʪʚʘʨʠʥ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦ ʦʪʨʠʤʫʚʘʣʘ ʘʥʘʣʦʛʽʯʥʠʡ ʦʙ'ʻʤ 

ʚʦʜʠ ʟ ʊʚʽʥ-80. 

ɺʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʪʝʩʪʫʚʘʥʥʷ ʙʘʟʫʚʘʣʦʩʷ ʥʘ ʜʘʥʠʭ ʧʨʦ ʧʽʢ ʧʨʦʪʠʩʫʜʦʤʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ. ʉʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʧʨʦʪʠʩʫʜʦʤʥʦʛʦ ʝʬʝ-

ʢʪʫ ʦʮʽʥʶʚʘʣʠ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʣʘʪʝʥʪʥʦʛʦ ʧʝʨʽʦʜʫ ʩʫʜʦʤ, ʪʠʧʦʤ ʪʘ ʪʨʠʚʘʣʽʩʪʶ 

ʩʫʜʦʤ ʫ ʭʚʠʣʠʥʘʭ ʪʘ ʽʥʜʝʢʩʦʤ ʩʤʝʨʪʥʦʩʪʽ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʫʜʦʤ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʰʢʘʣʦʶ çFave-Pointè: 0 ï ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʜʦʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ; 1 ï ʛʽʧʝʨʢʽʥʝʟʽʷ; 2 

ï ʪʨʝʤʪʽʥʥʷ, ʧʦʩʤʠʢʫʚʘʥʥʷ; 3 ï ʢʣʦʥʽʯʥʽ ʩʧʘʟʤʠ ʧʝʨʝʜʥʽʭ ʣʘʧ ʟ ʧʽʜʥʽʤʘʥʥʷʤ ʥʘ 

ʟʘʜʥʽʭ ʣʘʧʘʭ; 4 ï ʚʠʨʘʞʝʥʽ ʪʦʥʽʢʦ-ʢʣʦʥʽʯʥʽ ʩʫʜʦʤʠ, ʧʘʜʽʥʥʷ ʪʚʘʨʠʥʠ ʥʘ ʙʽʢ, ʥʘ-

ʷʚʥʽʩʪʴ ʬʘʟʠ ʪʦʥʽʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ; 5 ï ʧʦʚʪʦʨʥʽ ʢʣʦʥʽʢʦ-ʪʦʥʽʯʥʽ ʩʫʜʦʤʠ, 

ʚʪʨʘʪʘ ʧʦʩʪʘʚʠ, ʩʤʝʨʪʴ. 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʮʝʥʟʽʡʥʦʾ ʧʨʦ-

ʛʨʘʤʠ çSTATISTICAÈ ʜʣʷ Windows 6.0è (StatSoftInc., ˉ 

AXXR712D833214FAN5) ʪʘ çSPSS 16.0è, çMicrosoft Office Excel 2003è. ʈʝ-

ʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ Ñ ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʩʝʨʝʜʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʉʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʪʘ ʩʪʘʥʜʘʨʪʥʫ ʧʦʭʠʙʢʫ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʇʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʛʽʧʦʪʝʟʠ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʚʽʜʭʠʣʷʣʘʩʷ, ʷʢʱʦ ʩʪʘʪʠʩʪʠʯʥʠʡ ʢʨʠ-

ʪʝʨʽʡ ʙʫʚ p <0,05 [74]. 
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ʅʝʡʨʦʧʨʦʪʝʢʪʦʨʥʘ ʜʽʷ ʥʘ ʤʦʜʝʣʽ ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʴʥʦʛʦ ʢʥ̔ʜʣʽʥʛʫ 

(ʭʨʦʥʽʯʥʠʡ ʩʫʜʦʤʥʠʡ ʩʠʥʜʨʦʤ). ʆʮʽʥʢʫ ʧʨʦʪʠʩʫʜʦʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʠʥʪʝʟʦʚʘ-

ʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʪʠʩʫʜʦʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʥʘ 80 ʙʽʣʠʭ 

ʱʫʨʘʭ ʚʘʛʦʶ 180-220 ʛ, ʦʪʨʠʤʘʥʠʭ ʟ ʨʦʟʧʣʽʜʥʠʢʘ ɯʥʩʪʠʪʫʪʫ ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ 

ʪʦʢʩʠʢʦʣʦʛʽʾ ɸʄʅ ʋʢʨʘʾʥʠ (ʤ. ʂʠʾʚ). ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦ-

ʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çɿʘʛʘʣʴʥʠʭ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠ-

ʥʘʭè ʪʘ ʧʦʣʦʞʝʥʴ çɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʥʘʫʢʦʚʠʤʠ ʮʽʣʷʤʠè [69, 70]. 

ɺ ʷʢʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʣʽ ʭʨʦʥʽʯʥʦʛʦ ʩʫʜʦʤʥʦʛʦ ʩʠʥʜʨʦʤʫ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʣʠ ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʴʥʠʡ ʢʽʥʜʣʽʥʛ (ʭʨʦʥʽʯʥʠʡ ʩʫʜʦʤʥʠʡ ʩʠʥʜʨʦʤ) [77, 

78]. ʑʫʨʽʚ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʨʦʟʜʽʣʠʣʠ ʥʘ ʚʽʩʽʤ ʛʨʫʧ ʧʦ 10 ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ: 

1) ʥʦʨʤʘʣʴʥʘ ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ, ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ 1% ʢʨʦʭʤʘʣʴʥʦʛʦ ʩʣʠʟʫ; 2) 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ, ʷʢʽʡ ʧʨʦʚʦʜʠʣʦʩʴ ʰʝʩʪʠʨʘʟʦʚʝ ʚʚʝʜʝʥʥʷ ʧʝʥʪʠʣʝʥ-

ʪʝʪʨʘʟʦʣʫ (çʅʽʞʬʘʨʤ, ʈʌ) ʚ ʜʦʟʽ 40 ʤʛ/ʢʛ ʟ ʽʥʪʝʨʚʘʣʦʤ 48 ʛʦʜ ʥʘ 1,0% ʨʦʟʯʠʥʽ 

ʢʨʦʭʤʘʣʴʥʦʛʦ ʩʣʠʟʫ; 3) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ, ʱʦ ʦʪʨʠʤʫʚʘʣʘ ʩʧʦʣʫʢʫ 9.3 ʫ 

ʜʦʟʽ 10 ʤʛ/ʢʛ ʚ 1% ʢʨʦʭʤʘʣʴʥʦʤʫ ʩʣʠʟʽ; 4) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ, ʷʢʘ ʦʪʨʠ-

ʤʫʚʘʣʘ çɼʝʧʘʢʽʥè (çSanofi Winthrop Industriaè, ʌʨʘʥʮʽʷ) ʫ ʜʦʟʽ 60 ʤʛ/ʢʛ ʫ 1% 

ʢʨʦʭʤʘʣʴʥʦʤʫ ʩʣʠʟʽ; 5) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ, ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ çʂʘʨʙʘʤʘʟʝ-

ʧʽʥè (çɼʘʨʥʠʮʷè, ʋʢʨʘʾʥʘ) ʫ ʜʦʟʽ 125 ʤʛ/ʢʛ ʫ 1% ʢʨʦʭʤʘʣʴʥʦʤʫ ʩʣʠʟʽ; 6) ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ, ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ çʊʦʧʽʨʘʤʘʪè (çʌʘʨʤʘʉʪʘʨʪè, ʋʢʨʘʾʥʘ) ʫ 

ʜʦʟʽ 100 ʤʛ/ʢʛ ʫ 1% ʢʨʦʭʤʘʣʴʥʦʤʫ ʩʣʠʟʽ; 7) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ, ʷʢʘ ʦʪʨʠ-

ʤʫʚʘʣʘ çɻʘʙʘʧʝʥʪʠʥè (çɺʴʦʨʚʘʛ ʌʘʨʤʘ ɻʤʙʍè, ʅʽʤʝʯʯʠʥʘ) ʫ ʜʦʟʽ 50 ʤʛ/ʢʛ ʫ 

1% ʢʨʦʭʤʘʣʴʥʦʤʫ ʩʣʠʟʽ; 8) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ, ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ çʃʘʤʦʪ-

ʨʠʜʞʠʥè (çGlaxoSmithKline Pharmaceuticals S.A.è, ʇʦʣʴʱʘ) ʫ ʜʦʟʽ 50 ʤʛ/ʢʛ ʫ 

1% ʢʨʦʭʤʘʣʴʥʦʤʫ ʩʣʠʟʽ. 

ʃʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ ʪʘ ʩʧʦʣʫʢʫ 9.3 ʚʚʦʜʠʣʠ ʧʨʦʬʽʣʘʢʪʠʯʥʦ ʥʘ 1,0% ʨʦʟ-

ʯʠʥʽ ʢʨʦʭʤʘʣʴʥʦʛʦ ʩʣʠʟʫ ʱʦʜʥʷ 1 ʨʘʟ ʥʘ ʜʦʙʫ (11 ʚʚʝʜʝʥʴ) ʚʥʫʪʨʽʰʥʴʦʰʣʫʥ-

ʢʦʚʦ ʟʘ 60 ʭʚ ʜʦ ʚʚʝʜʝʥʥʷ ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʫ. ʅʘ 11-ʪʫ ʜʦʙʫ ʪʚʘʨʠʥ ʚʠʚʦʜʠʣʠ 

ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜ ʝʪʘʤʽʥʘʣ-ʥʘʪʨʽʻʚʠʤ ʥʘʨʢʦʟʦʤ ʰʣʷʭʦʤ ʜʝʢʘʧʽʪʘʮʽʾ. ɼʣʷ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʦʪʨʠʤʫʚʘʣʠ ʛʦʤʦʛʝʥʘʪ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 
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ʄʦʟʦʢ ʧʨʦʤʠʚʘʣʠ ʚ 0,25 ʄ ʩʘʭʘʨʦʟʥʦʤʫ ʙʫʬʝʨʽ (ʨʅ = 7.4), ʦʭʦʣʦʜʞʝʥʦʤʫ ʜʦ 

2Á C ʽ ʧʦʜʨʽʙʥʶʚʘʣʠ ʚ 10 ʢʨʘʪʥʦʤʫ ʦʙôʻʤʽ (ʚʤʽʩʪ ʙʽʣʢʘ 0,8-1,0 ʛ/ʣ) ʮʴʦʛʦ ʞ ʙʫ-

ʬʝʨʘ ʚ ʛʦʤʦʛʝʥʽʟʘʪʦʨʽ çSilentCrusher Sè (ʬʽʨʤʠ Heidolph). ɻʨʫʙʫ ʯʘʩʪʠʥʫ ʛʦʤʦ-

ʛʝʥʘʪʘ ʚʠʜʘʣʷʣʠ ʰʣʷʭʦʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʠ 4Á ʉ ʥʘ ʮʝʥʪʨʠʬʫʟʽ çEppendorf-

5804Rè ʧʨʦʪʷʛʦʤ 30 ʭʚ. ʆʪʨʠʤʘʥʠʡ ʛʦʤʦʛʝʥʘʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʥʷ ʤʝʪʦʜʘʤʠ ʙʽʦʭʽʤʽʯʥʦʛʦ ʪʘ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʆʮʽʥʢʫ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʾ ʜʽʾ ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʟʤʽʩʪʦʤ ʥʽ-

ʪʨʦʪʠʨʦʟʠʥʫ, ʛʣʫʪʘʪʽʦʥʫ ʚʽʜʥʦʚʣʝʥʦʛʦ. ʅʽʪʨʦʪʠʨʦʟʠʥ ʚʠʟʥʘʯʘʣʠ ʪʚʝʨʜʦʬʘʟʥʠʤ 

ʽʤʫʥʦʩʦʨʙʝʥʪʥʠʤ ʩʝʥʜʚʽʜʞ-ʤʝʪʦʜʦʤ ELISA (ˉ HK 501-02 ʬʽʨʤʠ çHycult 

Biotechè) [76, 79]. ɺʽʜʥʦʚʣʝʥʠʡ ʛʣʫʪʘʪʽʦʥ ʚʠʟʥʘʯʘʣʠ ʬʣʶʦʨʦʤʝʪʨʠʯʥʦ ʥʘ ʬʣʫ-

ʦʨʠʤʝʪʨʽ çQuantechè ʧʦ ʫʪʚʦʨʝʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʛʣʫʪʘʪʽʦʥ ʚʽʜʥʦʚʣʝʥʠʡ ï ʦʨʪʦ-

ʬʪʘʣʝʚʠʡ ʘʥʛʽʜʨʠʜ ʧʨʠ ɽʭ/ɽm = 340/420 ʥʤ [80, 81]. 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʮʝʥʟʽʡʥʦʾ ʧʨʦ-

ʛʨʘʤʠ çSTATISTICAÈ ʜʣʷ Windows 6.0è (StatSoftInc., ˉ 

AXXR712D833214FAN5) ʪʘ çSPSS 16.0è, çMicrosoft Office Excel 2003è. ʈʝ-

ʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ Ñ ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʩʝʨʝʜʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʉʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʪʘ ʩʪʘʥʜʘʨʪʥʫ ʧʦʭʠʙʢʫ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜ-

ʤʽʥʥʦʩʪʝʡ ʤʽʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʧʘ-

ʨʘʤʝʪʨʠʯʥʦʛʦ U-ʢʨʠʪʝʨʽʶ ʄʘʥʥʘ-ʋʾʪʥʽ. ʇʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʛʽʧʦ-

ʪʝʟʠ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʚʽʜʭʠʣʷʣʘʩʷ, ʷʢʱʦ ʩʪʘʪʠʩʪʠʯʥʠʡ ʢʨʠʪʝʨʽʡ ʙʫʚ p <0,05 

[74].  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ ʪʘ ʧʨʦʪʠʛʨʠʙʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʏʫʪʣʠ-

ʚʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʦʮʽʥʶʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʜʦ-

ʤʠʭ ʤʝʪʦʜʠʢ [82, 83]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʄʶʣʝʨʘ-ʍʽʥʪʦʥʘ 

ʰʣʷʭʦʤ ʜʚʦʢʨʘʪʥʠʭ ʩʝʨʽʡʥʠʭ ʨʦʟʚʝʜʝʥʴ ʧʨʝʧʘʨʘʪʫ ʚ ʦʙôʻʤʽ 1 ʤʣ, ʧʽʩʣʷ ʯʦʛʦ 

ʜʦʜʘʚʘʣʠ ʜʦ ʢʦʞʥʦʾ ʧʨʦʙʽʨʢʠ ʧʦ 0,1 ʤʣ ʤʽʢʨʦʙʥʦʾ ʟʘʚʠʩʽ (106 ʤ.ʢ./ʤʣ). ʄʽʥʽʤʘ-

ʣʴʥʫ ʽʥʛʽʙʫʶʯʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚʠʟʥʘʯʘʣʠ ʟʘ ʚʽʜʩʫʪʥʽʩʪʶ ʚʠʜʠʤʦʛʦ ʨʦʩʪʫ ʚ ʧʨʦ-

ʙʽʨʮʽ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʨʝʧʘʨʘʪʫ, ʤʽʥʽʤʘʣʴʥʫ ʙʘʢʪʝʨʠʮʠʜʥʫ/ʬʫʥ-

ʛʽʮʠʜʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ - ʟʘ ʚʽʜʩʫʪʥʽʩʪʶ ʨʦʩʪʫ ʥʘ ʘʛʘʨʽ ʧʽʩʣʷ ʚʠʩʽʚʫ ʟ ʧʨʦʟʦʨʠʭ 
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ʧʨʦʙʽʨʦʢ. ɺ ʷʢʦʩʪʽ ʨʦʟʯʠʥʥʠʢʘ ʩʧʦʣʫʢ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʤʝ-

ʪʠʣʩʫʣʴʬʦʢʩʠʜ, ʚʠʭʽʜʥʽ ʨʦʟʯʠʥʠ ʜʦʚʦʜʠʣʠ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ 1 ʤʛ/ʤʣ. ɼʣʷ ʧʝʨ-

ʚʠʥʥʦʛʦ ʩʢʨʠʥʽʥʛʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʥʪʝʟʦʚʘʥʠʭ ʨʝʯʦʚʠʥ ʟʘʩʪʦʩʦʚʘʥʦ ʥʘʩʪʫ-

ʧʥʽ ʝʪʘʣʦʥʥʽ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʙʘʢʪʝʨʽʡ: Staphylococcus aureus ATCC 25923, 

Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853 ʪʘ Cʘndida 

albicans ATCC 885-653. ʋʩʽ ʪʝʩʪ-ʰʪʘʤʠ ʦʪʨʠʤʘʥʦ ʟ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʾ ʣʘʙʦʨʘʪʦ-

ʨʽʾ ɼʋ çɿʘʧʦʨʽʟʴʢʠʡ ʦʙʣʘʩʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʎʝʥʪʨ ʜʝʨʞʘʚʥʦʾ ʩʘʥʽʪʘʨʥʦ-ʝʧʽ-

ʜʝʤʽʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠè. ɺ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʶ ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ ʪʘ ʧʨʦʪʠ-

ʛʨʠʙʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʧʦʣʫʢ ʚʽʜʥʦʩʥʦ ʜʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟ-

ʤʽʚ ʟʘʩʪʦʩʦʚʘʥʦ ʩʫʙʩʪʘʥʮʽʶ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ï ʅʽʪʨʦʬʫʨʘʣ, ʘ 

ʧʨʦʪʠʛʨʠʙʢʦʚʦʛʦ ï ʂʝʪʦʢʦʥʘʟʦʣ. ɼʦʜʘʪʢʦʚʦ ʧʨʦʚʝʜʝʥʦ ʢʦʥʪʨʦʣʴ ʧʦʞʠʚʥʠʭ ʩʝ-

ʨʝʜʦʚʠʱ ʽ ʨʦʟʯʠʥʥʠʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʤʝʪʦʜʠʢʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʽʥʛʽʙʫʚʘʪʠ ʜʠʛʽʜʨʦʬʦʣʘʪʨʝʜʫʢʪʘʟʫ (ɼɻʌʈ) in 

vitro. ʅʘʙʽʨ ʜʣʷ ʘʥʘʣʽʟʫ ɼɻʌʈ (Sigma-Aldrich, ʥʦʤʝʨ ʟʘ ʢʘʪʘʣʦʛʦʤ CS0340, ʥʦ-

ʤʝʨ ʧʘʨʪʽʾ 019M4111V) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʦʮʽʥʢʠ ʽʥʛʽʙʫʶʯʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʠ-

ʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ. ɺʤʽʩʪ ʙʽʣʢʘ ʫ ʥʘʙʦʨʽ ɼɻʌʈ ʩʪʘʥʦʚʠʚ 0,029 ʤʛ/ʤʣ, ʘ ʘʢʪʠʚ-

ʥʽʩʪʴ ʬʝʨʤʝʥʪʫ - 5,79 ʆɼ/ʤʛʇ. 

ʇʨʦʮʝʜʫʨʘ ʦʮʽʥʢʠ ɼɻʌʈ-ʽʥʛʽʙʫʶʯʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ. 

ɼʦ ʧʨʦʙʽʨʢʠ ʜʣʷ ʤʽʢʨʦʮʝʥʪʨʠʬʫʛʠ (ʦʙ'ʻʤʦʤ 2 ʤʣ) ʜʦʜʘʣʠ 969 ʤʢʣ ʨʦʟʚʝʜʝʥʦʛʦ 

ʙʫʬʝʨʘ 1:10. ʇʦʪʽʤ ʧʦʩʣʽʜʦʚʥʦ ʜʦʜʘʚʘʣʠ 10 ʤʢʣ ɼɻʌʈ ʪʘ 10 ʤʢʣ 100 ʤʢʄ ʨʦʟ-

ʯʠʥʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʧʦʣʫʢʠ ʚ ɼʄʉʆ. ʇʨʦʙʽʨʢʫ ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ 

ʫʪʚʦʨʝʥʫ ʩʫʤʽʰ ʧʝʨʝʥʦʩʠʣʠ ʚ ʢʚʘʨʮʦʚʫ ʢʶʚʝʪʫ ʦʙ'ʻʤʦʤ 1,4 ʤʣ. ɼʦ ʫʪʚʦʨʝʥʦʾ 

ʩʫʤʽʰʽ ʜʦʜʘʚʘʣʠ 6 ʤʢʣ 10 ʤʄ ʨʦʟʯʠʥʫ ʥʽʢʦʪʠʥʘʤʽʜʘʜʝʥʽʥʜʠʬʦʩʬʘʪʫ ʚʽʜʥʦʚʣʝ-

ʥʦʛʦ (ʅɸɼʌH+), ʢʶʚʝʪʫ ʟʘʢʨʠʚʘʣʠ ʧʣʽʚʢʦʶ çʇʘʨʘʬʽʣʴʤè ʽ ʩʪʨʫʰʫʚʘʣʠ. ɼʦ 

ʫʪʚʦʨʝʥʦʾ ʩʫʤʽʰʽ ʜʦʜʘʚʘʣʠ 5 ʤʢʣ 10 ʤʄ ʨʦʟʯʠʥʫ ʜʠʛʽʜʨʦʬʦʣʽʻʚʦʾ ʢʠʩʣʦʪʠ, ʢʶ-

ʚʝʪʫ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʚʘʣʠ ʧʣʽʚʢʦʶ, ʧʦʚʪʦʨʥʦ ʩʪʨʫʰʫʚʘʣʠ ʽ ʥʝʛʘʡʥʦ ʧʝʨʝʥʦ-

ʩʠʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ULab 108 UV. ʇʦʛʣʠʥʘʥʥʷ ʟʨʘʟʢʘ ʧʨʠ 340 ʥʤ ʚʠʤʽ-

ʨʶʚʘʣʠ ʢʦʞʥʽ 15 ʩʝʢʫʥʜ ʧʨʦʪʷʛʦʤ 150 ʩʝʢʫʥʜ. 

ɸʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ: 
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ὃὧὸὭὺὭὸώ ὟὲὭὸίάὫ ὖ  
Ў/$

ÍÉÎÓÁÍÐÌÅ Ў/$ÍÉÎÂÌÁÎË 

ρςȢσz πȢπρzπȢπςω
 

ʜʝ: 

¶ æOD/ʭʚ ʟʘʛʦʪʦʚʢʠ = æOD/ʭʚ ʜʣʷ ʟʘʛʦʪʦʚʢʠ, ʟ ʧʦʢʘʟʘʥʴ ʩʧʝʢʪʨʦʬʦʪʦʤʝ-

ʪʨʘ; 

¶ æOD/ʭʚ. ɿʨʘʟʦʢ = æOD/ʭʚ. ʜʣʷ ʨʝʘʢʮʽʾ - ʟ ʧʦʢʘʟʘʥʴ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ; 

¶ 12,3 = ʢʦʝʬʽʮʽʻʥʪ ʝʢʩʪʠʥʢʮʽʾ (Ů, ʤʄ ï 1*ʩʤ ï 1) ʜʣʷ ʨʝʘʢʮʽʾ DHFR ʧʨʠ 340 

ʥʤ; 

¶ 0,010 = ʦʙôʻʤ ʬʝʨʤʝʥʪʫ ʚ ʤʣ (ʦʙôʻʤ ʬʝʨʤʝʥʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʘʥʘʣʽʟʽ); 

¶ 0,029 = ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʨʤʝʥʪʫ ʚʠʭʽʜʥʦʾ ʧʨʦʙʠ. 

ɿʥʘʯʝʥʥʷ ɼɻʌʈ-ʽʥʛʽʙʫʶʯʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ % ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫ-

ʣʦʶ: 

$(&2ÉÎÈÉÂÉÔÏÒÙ ÁÃÔÉÖÉÔÙ Ϸ
υȢχω ὃὧὸὭὺὭὸώ ὟὲὭὸίάὫ ὖ

υȢχω
ρzππϷ 

ʄʝʪʦʪʨʝʢʩʘʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʝʪʘʣʦʥʥʫ ʩʧʦʣʫʢʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʪʠʛʨʠʙʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʱʦʜʦ ʬʽʪʦʛʨʠʙʢʽʚ. ɸʥʘʣʽʟ 

ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ ʤʽʮʝʣʽʶ ʜʣʷ ʧʨʦʪʠʛʨʠʙʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʦʥʪʨʦʣʶʚʘʣʠ ʟʛʽ-

ʜʥʦ ʚʽʜʦʤʦʛʦ ʤʝʪʦʜʫ [84]. ʐʪʘʤʠ ʥʠʪʢʦʧʦʜʽʙʥʠʭ ʛʨʠʙʢ̔ ʚ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟ ʪʘ-

ʢʠʭ ʜʞʝʨʝʣ: Asperillus niger (AN) DSM 246, Altenaria alternata (AA) DSM 1102, 

Fusarium equiseti (FE) DSM 21725, Fus§rium graminearum (FG) DSM 1095 ̔ 

Fus§rium fujikuroi FF) DSM 893, Verticillium lecanii (VL), Mucor indicus (MI) 

DSM 2185, Penicillium digitatum (PD) DSM 2731 ʚʽʜ DSMZ (Braunschweig, ʅʽ-

ʤʝʯʯʠʥʘ); Fusarium oxysporum (FO) 39/1201 St. 9336 ʪʘ Botrytis cinerea (Bʉ) ʚʽʜ 

ɹʝʨʣʽʥʩʴʢʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʅʽʤʝʯʯʠʥʘ). ʐʪʘʤ Colletotrichum 

higginsianum (CH) MAAF 305635, ̫ʢʠʡ ʚʠʜʽʣʝʥʠʡ ʚ ʗʧʦʥʽʾ, ʦʪʨʠʤʘʥʦ ʯʝʨʝʟ ɺʽʜ-

ʜ̔ ʣ ʙʽʦʣʦʛʽʾ ʋʥʽʚʝʨʩʠʪʝʪʫ ʌʨʽʜʨʽʭʘ ʆʣʝʢʩʘʥʜʨʘ (ɽʨʣʘʥʛʝʥ, ʅʽʤʝʯʯʠʥʘ); ʜʠʢʽ 

ʰʪʘʤʠ Phytophtora infestans (PI GL-1) GL-1 01/14, p-3 (PI p-3) (4/91; R +) ʽ p-4 

(PI p-4) (4/91; R-) ʜʦʙʨʦʚʽʣʴʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ɯʥʩʪʠʪʫʪʦʤ ʖʣʽʫʩʘ ʂʫʥʘ (ʂʚʝʜ-

ʣʽʥʙʫʨʛ, ʅʽʤʝʯʯʠʥʘ). ʂʘʨʪʦʧʣʷʥʠʡ ʜʝʢʩʪʨʦʟʥʠʡ ʘʛʘʨ (ʂʇʂ) ʙʫʚ ʧʨʠʜʙʘʥʠʡ ʫ 
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ʂ. ʈʦʪʘ (ʂʘʨʣʩʨʫʝ, ʅʽʤʝʯʯʠʥʘ). ʎʠʧʨʦʢʦʥʘʟʦʣ (98%) ʦʪʨʠʤʫʚʘʣʠ ʚʽʜ çSigma-

Aldrichè (Steinheim, ʅʽʤʝʯʯʠʥʘ). ʐʪʘʤʠ ʢʫʣʴʪʠʚʫʚʘʣʠ ʥʘ ʂʇʂ ʧʨʦʪʷʛʦʤ 6 ʜʥʽʚ 

ʧʨʠ 25Á C. ʉʧʦʨʠ ʟ ʢʦʞʥʦʛʦ ʰʪʘʤʫ ʘʢʫʨʘʪʥʦ ʟʙʠʨʘʣʠ ʩʪʝʨʠʣʴʥʠʤ ʩʢʣʷʥʠʤ 

ʩʪʨʠʞʥʝʤ ʟ ʧʦʚʝʨʭʦʥʴ ʧʣʘʩʪʠʥ ʜʝʽʦʥʽʟʦʚʘʥʦʶ ʚʦʜʦʶ. ʂʽʣʴʢʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʩʧʦʨ ʫ ʩʫʩʧʝʥʟʽʾ ʚʠʟʥʘʯʘʣʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦ ʪʘ ʨʝʛʫʣʶʚʘʣʠ ʜʦ 7,5-106 ʩʧʦʨ/ʤʣ. 

ʇʨʦʟʦʨʽ ʤʘʪʦʯʥʽ ʨʦʟʯʠʥʠ 5 ʤʛ/ʤʣ ʚʠʛʦʪʦʚʣʷʣʠ ʟ 0,050 ʛ ʝʪʘʣʦʥʥʦʾ ʨʝʯʦʚʠʥʠ 

ʮʠʧʨʦʢʦʥʘʟʦʣʫ ʘʙʦ ʘʮʠʣʪʽʦʩʝʯʦʚʠʥʠ ʚ 10 ʤʣ ʩʪʝʨʠʣʴʥʦʛʦ ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜʫ 

(ɼʄʉʆ). 1 ʤʣ ʢʦʞʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʨʦʟʯʠʥʫ ʟʤʽʰʫʚʘʣʠ in situ ʫ 99 ʤʣ ʂʇʂ ʧʝʨʝʜ 

ʟʘʪʚʝʨʜʽʥʥʷʤ, ʦʪʨʠʤʫʶʯʠ ʢʽʥʮʝʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ 50 ʤʢʛ/ʤʣ. ʊʘʢʠʤ ʞʝ ʯʠʥʦʤ, 

ʛʦʪʫʚʘʣʠ ʩʝʨʽʾ ʂʇʂ ʟ ʚʠʧʨʦʙʫʚʘʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʟ ʢʽʥʮʝʚʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 

25,0, 12,5 ʪʘ 6,25 ʤʢʛ/ʤʣ. 9 ʤʣ ʢʦʞʥʦʾ ʩʫʤʽʰʽ ʚʠʣʠʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʽ ʜʽʘʤʝʪ-

ʨʦʤ 6 ʩʤ. ʇʽʩʣʷ ʟʘʪʚʝʨʜʽʥʥʷ ʚʠʨʽʟʘʣʠ ʮʝʥʪʨʘʣʴʥʠʡ ʦʪʚʽʨ (ʜʽʘʤʝʪʨ: 2,5 ʤʤ) ʽ ʟʘ-

ʩʽʚʘʣʠ 6,5 ʤʢʣ ʩʫʩʧʝʥʟʽʾ ʩʧʦʨ. ʇʣʘʩʪʠʥʠ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ 25 Á C (+/- 1ÁC) ʧʨʦʪʷ-

ʛʦʤ 6 ʜʥʽʚ. ʂʦʥʪʨʦʣʴʥʽ ʧʣʘʥʰʝʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʣʠʰʝ ʂʇʂ ʪʘ ʚʦʜʫ, ʛʦʪʫʚʘʣʠ ʦʜ-

ʥʘʢʦʚʦ. ɯʥʛʽʙʫʶʯʽ ʝʬʝʢʪʠ (I%) ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʜʽʘʤʝʪʨʽʚ ʟʦʥʠ ʨʦʩʪʫ 

ʽ ʨʦʟʨʘʭʦʚʫʚʘʣʠ, ʷʢ ʦʧʠʩʘʥʦ ʊʘʥʛʦʤ ʪʘ ʩʧʽʚʘʚʪʦʨʘʤʠ .: I% = [(CT) / (C - 2,5 ʤʤ)] 

³ 100, ʜʝ C (mm) ʦʧʠʩʘʥʦ ʟʦʥʫ ʨʦʩʪʫ ʢʦʥʪʨʦʣʶ ʂʇʂ, ʘ ʊ (ʤʤ) - ʩʝʨʝʜʥ ʁʟʦʥʫ 

ʨʦʩʪʫ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʝʪʘʣʦʥʥʠʭ ʘʙʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ. [84] ɺʩʽ ʝʢʩʧʝʨʠ-

ʤʝʥʪʠ ʱʦʜʦ ʨʦʩʪʫ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʪʨʴʦʭ ʚʠʤʽʨʶʚʘʥʥʷʭ. ɿʥʘʯʝʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ çExcel 

2016è (Microsoft, ʉʐɸ). 

ʊʝʩʪ ʟʚʦʨʦʪʥʦʾ ʤʫʪʘʛʝʥʥʦʩʪʽ ʥʘ Salmonella. ʊʝʩʪ ʥʘ ʤʫʪʘʛʝʥʥʽʩʪʴ ʟʘʩʪʦ-

ʩʦʚʫʚʘʣʠ ʷʢ ʩʪʘʥʜʘʨʪʥʠʡ ʘʥʘʣʽʟ ʚʢʣʶʯʝʥʥʷ ʧʣʘʩʪʠʥ ʽʟ ʰʪʘʤʘʤʠ Salmonella 

typhimurium TA 98 ʪʘ TA 100, ʷʢ ʦʧʠʩʘʥʦ Maron ʪʘ Ames [85]. ʐʪʘʤʠ 

Salmonella ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟ ʢʦʣʝʢʮʽʾ ʢʫʣʴʪʫʨ (ʋʥʽʚʝʨʩʠʪʝʪ ɻʝʪʝʙʦʨʛʫ (ɻʝʪʝ-

ʙʦʨʛ, ʐʚʝʮʽʷ). 2-ʅ̔ʪʨʦʬʣʫʦʨʝʥ (2-NF), ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜ (ɼʄʉʆ), 2-ʘʤʽʥʦ-

ʬʣʫʦʨʝʥ (2-AF), ʤʝʪʠʣʤʝʪʘʥʩʫʣʴʬʦʥʘʪ (MMS), ʥʽʢʦʪʠʥʘʤʽʜʘʜʝʥʽʥʜʠʥʫʢʣʝʦ-

ʪʠʜ ʬʦʩʬʘʪ ʛʽʜʨʘʪ (ɓ-ʅɸɼʌ) ʪʘ ʛʣʶʢʦʟʘ-6-ʬʦʩʬʘʪ ʦʪʨʠʤʘʥʽ ʽʟ çSigma ï 

Aldrichè (Steinheim, ʅʽʤʝʯʯʠʥʘ), ʪʦʜʽ ʷʢ D (+)-ʙʽʦʪʠʥ, D(+)-ʛʣʶʢʦʟʘ ʙʝʟʚʦʜʥʘ, 

L-ʛʽʩʪʠʜʠʥ ʪʘ NaNH4HPO4 ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚʽʜ çCarl Roth GmbH & Co. KGè 
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(ʂʘʨʣʩʨʫʝ, ʅʽʤʝʯʯʠʥʘ). ʃʠʤʦʥʥʘ ʢʠʩʣʦʪʘ ʤʦʥʦʛʽʜʨʘʪ, NaCl, NaH2PO4, K2HPO4 

ʙʝʟʚʦʜʥʠʡ, MgCl2³6H2O, KCl ʙʫʣʠ ʧʨʠʜʙʘʥʽ ʫ çApplihem GmbHè (ɼʘʨʤʰʪʘʜʪ, 

ʅʽʤʝʯʯʠʥʘ). ʈʦʟʯʠʥ NaOH ʦʪʨʠʤʫʚʘʣʠ ʚʽʜ çRiedel deHaen/Seelzeè (ɻʘʥʥʦʚʝʨ, 

ʅʽʤʝʯʯʠʥʘ), ʙʝʟʚʦʜʥʠʡ MgSO4 - ʚʽʜ çMerckè (ɼʘʨʤʰʪʘʜʪ, ʅʽʤʝʯʯʠʥʘ). ɺʠʭʽʜʥʽ 

ʨʦʟʯʠʥʠ ʪʘ ʧʦʭʽʜʥʽ ʪʽʦʩʝʯʦʚʠʥʠ ʨʦʟʯʠʥʷʣʠ ʚ ɼʄʉʆ. ʂ̔ ʥʮʝʚʽ ʜʦʟʠ ʫ ʚʝʨʭʥʴʦʤʫ 

ʘʛʘʨʽ ʜʦʚʦʜʠʣʠ ʜʦ 50 ʤʢʛ/ʤʣ (ʪʦʙʪʦ 135 ʤʢʛ/ʧʣʘʩʪʠʥʫ).  

ʇʦʟʠʪʠʚʥʠʤʠ ʢʦʥʪʨʦʣʷʤʠ ʙʫʣʠ 2-NF (10 ʤʛ/ʤʣ ʚ ɼʄʉʆ; 10 ʤʢʣ/ʧʣʘʩ-

ʪʠʥʘ) ʜʣʷ ʊɸ 98 ʪʘ ʤʝʪʠʣ-ʤʝʪʘʥ-ʩʫʣʴʬʦʥʘʪ (ʄʄʉ; 10% (ʦʙ. / ʆʙ.) ʫ ɼʄʉʆ; 1 

ʤʢʣ/ʧʣʘʩʪʠʥʘ) ʜʣʷ ʊɸ100; ʙʫʬʝʨ ʽʟ 100 ʤʢʣ ɼʄʉʆ ʜʣʷ ʦʙʦʭ ʰʪʘʤʽʚ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʣʠ ʷʢ ʥʝʛʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ (ʪʦʙʪʦ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʩʧʦʥʪʘʥʥʦʾ ʨʝ-

ʚʝʨʩʽʾ). ʇʘʨʘʣʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʤʝʪʘʙʦʣʽʯʥʦʶ ʘʢʪʠʚʘʮʽʻʶ, ʜʦ-

ʜʘʶʯʠ ʟʘʤʽʩʪʴ ʥʘʪʨʽʻʚʦʛʦ ʙʫʬʝʨʘ ʘʢʪʠʚʦʚʘʥʠʡ ʝʢʩʪʨʘʢʪ ʧʝʯʽʥʢʠ ʱʫʨʽʚ (S9-ʩʫ-

ʤʽʰ, Trinova Biochem, ɻʽʩʩʝʥ/ʅʽʤʝʯʯʠʥʘ). ɸʢʪʠʚʥʽʩʪʴ S9-ʩʫʤʽʰʽ ʧʽʜʪʚʝʨʜʞʝʥʘ 

ʩʘʣʴʤʦʥʝʣʦʶ TA 98 ʪʘ 2-ʘʤʽʥʦʬʣʫʦʨʝʥʦʤ (2-AF, 10 ʤʛ/ʤʣ ʫ ɼʄʉʆ, 10 

ʤʢʣ/ʧʣʘʩʪʠʥʘ). ʋʩʽ ʧʦʜʘʣʴʰʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ ʙʫʣʠ ʪʘʢʠʤʠ, ʷʢ 

ʦʧʠʩʘʥʦ [85]. 

ɺʧʣʠʚ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʥʘ ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ. ɺʧʣʠʚ ʩʠʥʪʝʟʦʚʘʥʠʭ 

ʩʧʦʣʫʢ ʥʘ ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ ʦʮʽʥʶʚʘʣʘʩʴ ʥʘ ʧʰʝʥʠʮʽ (ʩʦʨʪ çɻʨʦʤè) ʥʘ ʙʘʟʽ ʣʘ-

ʙʦʨʘʪʦʨʽʾ ɼʇ çɼʝʨʞʘʚʥʠʡ ʮʝʥʪʨ ʩʝʨʪʠʬʽʢʘʮʽʾ ʽ ʝʢʩʧʝʨʪʠʟʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨ-

ʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾè (ʤ. ɿʘʧʦʨʽʞʞʷ) ʟʘ ʚʽʜʦʤʠʤ ʤʝʪʦʜʦʤ [86]. ʂʦʥʮʝʥʪʨʘʮʽʷ ʚʦʜ-

ʥʠʭ ʨʦʟʯʠʥʽʚ çɻʝʪʝʨʦʘʫʢʩʠʥʫè (3-ʽʥʜʦʣʽʣʦʮʪʦʚʘ ʢʠʩʣʦʪʘ) ʪʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʩʧʦʣʫʢ ʩʢʣʘʜʘʣʘ 0,00002%, ʜʣʷ ʮʴʦʛʦ ʥʘʚʘʞʢʫ 0,2 ʛ ʨʝʯʦʚʠʥ ʝʤʫʣʴʛʫʚʘʣʠ ʫ 1 

ʤʣ çʊʚʽʥ-80è ʪʘ ʜʦʚʦʜʠʣʠ ʚʦʜʦʶ ʜʦ 1 ʣ, ʧʦʪʽʤ ʟ ʦʪʨʠʤʘʥʦʛʦ ʨʦʟʯʠʥʫ ʚʽʜʙʠʨʘʣʠ 

1 ʤʣ ʪʘ ʱʝ ʨʘʟ ʜʦʚʦʜʠʣʠ ʚʦʜʦʶ ʜʦ 1 ʣ. ʇʦʣʠʚ ʨʦʟʯʠʥʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ 

ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʜʦʙʫ, ʥʦʨʤʘ ʚʠʪʨʘʪʠ ʚʦʜʠ ï 40 ʤʣ ʥʘ ʦʜʥʫ ʯʘʰʢʫ ʇʝʪʨʽ. ʂʦʥ-

ʪʨʦʣʴʥʽ ʥʘʩʽʥʥʷ ʧʦʣʠʚʘʣʠ ʚʦʜʦʶ ʟ ʝʤʫʣʴʛʘʪʦʨʦʤ. ʆʮʽʥʶʚʘʣʠ ʩʭʦʞʽʩʪʴ ʟʝʨʥʘ ʥʘ 

4 ʪʘ 8 ʜʝʥʴ ʪʘ ʟʘʛʘʣʴʥʫ ʤʘʩʫ ʢʦʨʝʥʽʚ (ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʘʩʠ ʟʝʨʥʠʥʠ) ʧʽʩʣʷ ʟʘʢʽʥ-

ʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ.  
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2.3. ʄʝʪʦʜʠ in silico (ʤʦʣʝʢʫʣʷʨʥʠʡ ʜʦʢʽʥʛ) ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʄʦʣʝʢʫʣʷʨʥʠʡ ʜʦʢʽʥʛ ʱʦʜʦ ʢʣʶʯʦʚʠʭ ʝʥʟʠʤʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʥʫʯʢʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ ʷʢ ʧʽʜʭʦʜʫ ʜʦ ʧʦʰʫʢʫ ʤʦʣʝʢʫʣ, 

ʱʦ ʤʘʶʪʴ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʤʽʰʝʥʽ. ɽʥʟʠʤʠ ʪʘ ʨʝʬʝ-

ʨʝʥʩ-ʧʨʝʧʘʨʘʪʠ ʙʫʣʠ ʟʘʚʘʥʪʘʞʝʥʽ ʟ Protein Data Bank (PDB) [87], ʘ ʩʘʤʝ ʢʨʠʩ-

ʪʘʣʽʯʥ ̔ʩʪʨʫʢʪʫʨʠ ʢʘʨʙʦʘʥʛʽʜʨʘʟʠ II ʣʶʜʠʥʠ (PDB ID - 3HS4), ʧʽʜʪʠʧ ʣʶʜʩʴ-

ʢʦʛʦ ʨʝʮʝʧʪʦʨʘ GABAA ʘʣʴʬʘ1-ʙʝʪʘ2-ʛʘʤʤʘ2 (PDB ID - 6X3W), 4-ʘʤʽʥʦʙʫʪʠʨʘʪ-

ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ ʽʥʘʢʪʠʚʦʚʘʥʠʡ ʛʘʤʤʘ-ʚʽʥʽʣʦʤ GABAT (PDB ID - 1OHW), 

ʥʝʡʨʦʥʘʣʴʥ ̔ʥʘʪʨʽʻʚ ̔ʢʘʥʘʣʠ ʥʘʧʨʫʛʠ (NVSC, PDB ID - 5HVX), ʩʪʝʨʦʣ 14Ŭ-ʜʝ-

ʤʝʪʠʣʘʟʘ (CYP51 - 5TZ1), N-ʤʽʨʽʩʪʦʾʣʪʨʘʥʩʬʝʨʘʟʘ (NMT - 1IYL) ʪʘ ʩʝʢʨʝʪʦ-

ʚʘʥʘ ʘʩʧʘʨʘʛʽʥʦʚʘ ʧʨʦʪʝʾʥʘʟʘ (SAP2 - 1EAG).  

ʇʽʜʛʦʪʦʚʢʘ ʣʽʛʘʥʜʘ. ʄʦʜʝʣʽ ʨʝʯʦʚʠʥ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

çMarvinSketch 20.6.0è ʪʘ ʙʫʣʠ ʟʙʝʨʝʞʝʥʽ ʫ ʬʦʨʤʘʪʽ mol [88]. ʆʧʪʠʤʽʟʘʮʽʷ ʩʪʨʫ-

ʢʪʫʨ ʧʨʦʚʝʜʝʥʘ ʧʨʦʛʨʘʤʦʶ Chem3D ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʣʛʦʨʠʪʤʫ ʤʦʣʝʢʫʣʷʨʥʦʾ 

ʜʠʥʘʤʽʢʠ MM2 ʽ ʟʙʝʨʝʞʝʥʘ ʚ pdb-ʬʦʨʤʘʪʽ. ʄʦʣʝʢʫʣʷʨʥʘ ʤʝʭʘʥʽʢʘ ʚʠʢʦʨʠʩʪʦ-

ʚʫʻʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʨʝʘʣʽʩʪʠʯʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ ʙʽʣʴʰʦ-

ʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʤʦʣʝʢʫʣ, ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʥʘʣʽʯʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʘ-

ʤʝʪʨʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ AutoDockTools-1.5.6 pdb-ʬʘʡʣʠ ʙʫʣʠ ʧʝʨʝʪʚʦʨʝʥʽ ʚ 

PDBQT, ʘ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʷʢ ʩʪʘʥʜʘʨʪʥʠʡ ʧʘʨʘ-

ʤʝʪʨ [89]. 

ʇʽʜʛʦʪʦʚʢʘ ʧʨʦʪʝʾʥʫ. ʌʘʡʣʠ pdb ʙʫʣʠ ʟʘʚʘʥʪʘʞʝʥʽ ʟ Protein Data Bank. 

Discovery Studio v19.1.0.18287 ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʤʦʣʝʢʫʣ ʚʦʜʠ 

ʪʘ ʣʽʛʘʥʜʽʚ ʟ ʢʨʠʩʪʘʣʫ [22]. ʉʪʨʫʢʪʫʨʠ ʙʽʣʢʽʚ ʟʙʝʨʽʛʘʣʠʩʴ ʫ ʬʦʨʤʘʪʽ pdb-ʬʘʡʣʽʚ. 

ʋ AutoDockTools-1.5.6 ʜʦʜʘʥʽ ʧʦʣʷʨʥʽ ʘʪʦʤʠ ɻʽʜʨʦʛʝʥʫ ʪʘ ʟʙʝʨʝʞʝʥʽ ʷʢ 

PDBQT. Vina ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʢʽʥʛʫ [89]. ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʟʘʩʪʦʩʦʚʘʥʦ Discovery Studio v 19.1.0.18287 [90]. 
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ʈʆɿɼɯʃ 3  

N-(R-ʂɸʈɹɸʄʆʊɯʆɯʃ)ʎʀʂʃʆɸʃʂɸʅʂɸʈɹʆʂʉɸʄɯɼʀ: ʉʀʅʊɽɿ,              

ʇɽʈɽʊɺʆʈɽʅʅʗ ʊɸ ʌɯɿʀʂʆ-ʍɯʄɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ 

ʗʢ ʧʦʚʽʜʦʤʣʷʣʦʩʴ ʫ ʣʽʪʝʨʘʪʫʨʥʦʤʫ ʦʛʣʷʜʽ, ʭʽʤʽʯʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʘʮʠ-

ʣʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʨʴʦʤʘ ʨʝʘʢʮʽʡʥʠʤʠ ʮʝʥʪʨʘʤʠ, ʘ ʩʘʤʝ ʥʫʢʣʝʦʬʽ-

ʣʴʥʠʤ ʘʪʦʤʦʤ ʅʽʪʨʦʛʝʥʫ, ʘ ʪʘʢʦʞ ʝʣʝʢʪʨʦʬʽʣʴʥʠʤʠ ʘʪʦʤʘʤʠ ʂʘʨʙʦʥʫ ʢʘʨʙʦʥʽ-

ʣʴʥʦʾ ʪʘ ʪʽʦʢʘʨʙʦʥʽʣʴʥʦʾ ʛʨʫʧ. ɿʘʟʥʘʯʝʥʽ ʨʝʘʢʮʽʡʥʽ ʮʝʥʪʨʠ ʩʧʨʠʷʶʪʴ ʾʭ ʚʠʩʦʢʽʡ 

ʨʝʘʢʮʽʡʥʽʡ ʟʜʘʪʥʦʩʪʽ ʫ ʨʝʘʢʮʽʷʭ ʧʨʠʻʜʥʘʥʥʷ ʪʘ ʮʠʢʣʽʟʘʮʽʾ. ɹʝʟʧʝʨʝʯʥʦ, ʘʮʠʣʽ-

ʟʦʪʽʦʮʽʘʥʘʪʠ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʠʥʪʝʟʽ ʨʽʟʥʠʭ ʘʮʠʢʣʽʯʥʠʭ ʪʘ ʛʝ-

ʪʝʨʦʮʠʢʣʽʯʥʠʭ ʩʧʦʣʫʢ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʚʠʩʦʢʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. ʅʝ 

ʟʚʘʞʘʶʯʠ ʟʘ ʟʥʘʯʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʝʪʦʜʽʚ ʦʜʝʨʞʘʥʥʷ ʘʮʠʣʽʟʦʪʽʦʮʽʘʥʘʪʽʚ [91-

93], ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʾʭ ʩʠʥʪʝʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʨʝʘʢʮʽʾ 

ʘʮʠʣʛʘʣʦʛʝʥʽʜʽʚ ʟ ʩʦʣʷʤʠ ʪʽʦʮʽʘʥʘʪʥʦʾ ʢʠʩʣʦʪʠ. ʉʠʥʪʝʟ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ 

ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʻ ʽ ʜʦʩʠʪʴ ʧʨʦʩʪʠʤ, ʘʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʧʦʪʨʝʙʫʻ ʚʠʚʘʞʝʥʦʛʦ ʧʽʜ-

ʭʦʜʫ. ʊʘʢ, ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʛʘʣʦʛʝʥʽʜʠ, ʪʘ ʽ ʚʽʜʧʦʚʽʜʥʽ ʽʟʦʪʽʦʮʽʘʥʘʪʠ, ʻ ʪʦʢ-

ʩʠʯʥʠʤʠ ʪʘ ʯʫʪʣʠʚʠʤʠ ʜʦ ʚʦʣʦʛʠ ʽ, ʙʝʟʧʝʨʝʯʥʦ, ʧʦʪʨʝʙʫʶʪʴ ʦʙʝʨʝʞʥʦʩʪʽ ʧʨʠ 

ʧʦʚʦʜʞʝʥʥʽ ʪʘ ʦʩʦʙʣʠʚʠʭ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ.  

ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ, ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʥʘʤʠ ʦʧʨʘʮʴʦʚʘʥʽ ʦʜʥʦʨʝʘ-

ʢʪʦʨʥʽ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ N-(R-ʢʘʨʙʘʤʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ ʙʝʟ ʚʠʜʽ-

ʣʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʜʦʩʣʽʜʞʝʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘ-

ʢʪʝʨʠʩʪʠʢʠ.  

 

3.1 ʎʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʠ ʫ ʨʝʘʢʮʽʷʭ ʟ ʘʨʦʤʘʪʠʯʥʠʤʠ ʘʤʽ-

ʥʘʤʠ. 

Cʠʥʪʝʟ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʭʣʦʨʠʜʽʚ (1.1-1.4) ʧʨʦʚʝʜʝʥʦ ʟʘ ʚʽʜʦʤʠʤ ʩʠ-

ʥʪʝʪʠʯʥʠʤ ʧʽʜʭʦʜʦʤ, ʘ ʩʘʤʝ ʚʟʘʻʤʦʜʽʶ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʟ ʪʽʦʥʽʣ 

ʭʣʦʨʠʜʦʤ [94]. ʉʚʽʞʝʧʝʨʝʛʥʘʥʽ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʭʣʦʨʠʜʠ (1.1-1.4) ʚ ʧʦʜʘ-

ʣʴʰʦʤʫ ʫʪʠʣʽʟʫʚʘʣʠ ʫ ʨʝʘʢʮʽʾ ʚʟʘʻʤʦʜʽʾ ʟ ʩʦʣʷʤʠ ʪʽʦʮʽʘʥʘʪʥʦʾ ʢʠʩʣʦʪʠ ʫ ʩʝʨʝ-

ʜʦʚʠʱʽ ʘʮʝʪʦʥʽʪʨʠʣʫ (ʨʠʩ. 3.1). ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʦʤʽʞʥʽ ʩʧʦʣʫʢʠ 2 
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ʫʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʩʦʢʠʤʠ ʚʠʭʦʜʘʤʠ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʨʝʘʛʝʥʪʫ 

(ʘʤʦʥʽʡ (ʢʘʣʽʡ, ʥʘʪʨʽʡ) ʪʽʦʮʽʘʥʘʪʠ), ʘ ʫʪʚʦʨʝʥʽ ʫ ʨʝʟʫʣʴʪʘʪ ̔ʥʝʦʨʛʘʥʽʯʥʽ ʩʦʣʽ 

ʣʝʛʢʦ ʚʽʜʜʽʣʷʶʪʴʩʷ ʬʽʣʴʪʨʫʚʘʥʥʷʤ. ʇʨʦʪʝ, ʦʩʪʘʥʥʶ ʧʨʦʮʝʜʫʨʫ ʤʠ ʥʝ ʧʨʦʚʦ-

ʜʠʣʠ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʚʠʩʦʢʦʾ ʨʦʟʯʠʥʥʦʩʪʽ ʫ ʚʦʜʽ ʪʘ ʩʧʨʠʷʪʣʠʚʠʤ ʧʽʜʚʠʱʝʥ-

ʥʷʤ ʽʦʥʥʦʾ ʩʠʣʠ ʨʦʟʯʠʥʫ (ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʦʩʘʜʽʚ). ʊʠʤ ʙʽʣʴʰ, ʱʦ ʫʪʚʦʨʝʥʽ 

ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʠ (2) ʙʝʟ ʚʠʜʽʣʝʥʥʷ ʽʟ ʨʝʘʢʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(ʤʝʪʦʜ in situ) ʜʦʩʠʪʴ ʣʝʛʢʦ ʧʨʠʻʜʥʫʶʪʴ ʟʘʤʽʱʝʥʽ ʘʥʽʣʽʥʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʽʥʜʠʚʽ-

ʜʫʘʣʴʥʠʭ N-(ʘʨʠʣʢʘʨʙʘʤʦʪʽʦʣ̔)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ (3.1-3.25) ʟ ʚʠʩʦʢʠʤʠ 

ʚʠʭʦʜʘʤʠ (ʪʘʙʣ. 3.1). 

 

ʈʠʩ. 3.1 ʇʽʜʭʦʜʠ ʜʦ ʩʠʥʪʝʟʫ N-(ʘʨʠʣʢʘʨʙʘʤʦʪʽʦʣ̔)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘ-

ʤʽʜʽʚ 

 

ɺ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʪʘʢʦʞ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʟʘʻʤʦʜʽʶ ʮʠʢʣʦʘʣ-

ʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ (2) ʟ ʙʽʥʫʢʣʝʦʬʽʣʘʤʠ, ʘ ʩʘʤʝ ʦ-ʬʝʥʽʣʝʥʜʽʘʤʽʥʦʤ 

(ʨʠʩ. 3.2). ʇʨʠ ʜʘʥʽʡ ʚʟʘʻʤʦʜʽʾ ʧʨʦʜʫʢʪʘʤʠ ʨʝʘʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ N-((2-ʘʤʽ-

ʥʦʬʝʥʽʣ)ʢʘʨʙʘʤʦʪʽʦʣ̔))ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʠ (ɸ), 3,4-ʙʽʩ(3-(ʮʠʢʣʦʘʣʢʘʥʢʘ-

ʨʙʦʥʽʣ)ʪʽʦʫʨʝʾʜʦ)ʬʝʥʽʣʝʥʠ (B) ʘʙʦ N-(1H-ʙʝʥʟʦ[d]ʽʤʽʜʘʟʦʣ-2-ʽʣ)ʮʠʢʣʦʘʣʢʘʥʢʘ-

ʨʙʦʢʩʘʤʽʜʠ (ʉ). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʝʘʢʮʽ ̫ʧʨʦʪʽʢʘʻ ʥʝ ʨʝʛʽʦʩʝʣʝʢʪʠʚʥʦ, ʘ ʾʾ ʨʝ-

ʟʫʣʴʪʘʪʦʤ ʻ ʩʫʤʽʰ ʧʨʦʜʫʢʪʽʚ ɸ ʪʘ ɺ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥ ̔87,5% ʜʦ 12,5%. ʇʨʦʜʫʢʪ 

ʨʝʘʢʮʽʾ ʉ ʥʝ ʫʪʚʦʨʶʚʘʚʩʷ, ʱʦ ʚʽʨʦʛʽʜʥʦ, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʠʟʴʢʦʶ ʝʣʝʢʪʨʦʬʽ-

ʣʴʥʽʩʪ ʁʘʪʦʤʫ ʂʘʨʙʦʥʫ ʪʽʦʫʨʝʾʜʥʦʛʦ ʬʨʘʛʤʝʥʪʫ. ʉʧʦʣʫʢʠ 3.12, 3.26 ʪʘ 3.27 

(ʧʨʦʜʫʢʪʠ ɸ) ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʚ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʻʶ ʽʟ ʤʝʪʘʥʦʣʫ 

(ʧʨʦʜʫʢʪ ɺ ʤʘʣʦʨʦʟʯʠʥʥʠʡ ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʨʦʟʯʠʥʥʠʢʫ). ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ 

ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʦ ʥʫʢʣʝʦʬʽʣʴʥʦʛʦ ʮʝʥʪʨʫ ʜʦ ʨʝʘʛʝʥʪʫ 
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ʟʤʽʥʶʻ ʨʝʛʽʦʩʝʣʝʢʪʠʚʥʽʩʪʴ ʨʝʘʢʮʽʾ ʽ ʧʨʠʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʤʦʥʦ- 

ʪʘ ʙʽʩ-ʥʫʢʣʝʦʬʽʣʴʥʦʛʦ ʧʨʠʻʜʥʘʥʥʷ.  

 

ʈʠʩ. 3.2 ʆʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʟ                  

ʦ-ʬʝʥʽʣʝʥʜʽʘʤʽʥʦʤ 

 

ʉʠʥʪʝʟʦʚʘʥʽ ʩʧʦʣʫʢʠ (3.1-3.27) ï ʙʽʣʽ ʘʙʦ ʩʚʽʪʣʦ-ʞʦʚʪʽ ʢʨʠʩʪʘʣʽʯʥʽ ʩʧʦ-

ʣʫʢʠ, ʥʝ ʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ, ʨʦʟʯʠʥʥʽ ʫ ʩʧʠʨʪʘʭ, ʜʽʦʢʩʘʥʽ ʪʘ ɼʄʌ (ʪʘʙʣ. 3.1). 

ɹʫʜʦʚʘ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʩʧʦʣʫʢ 3 ʧʽʜʪʚʝʨʜʞʝʥʘ ʤʝʪʦʜʘʤʠ ʝʣʝʤʝʥʪ-

ʥʦʛʦ ʘʥʘʣʽʟʫ (ʪʘʙʣ. 3.2), ʭʨʦʤʘʪʦ-ʤʘʩ- (ʪʘʙʣ. 3.1), ɯʏ- (ʪʘʙʣ. ɸ2) ʪʘ 1ʅ ʗʄʈ-ʩʧʝ-

ʢʪʨʦʤʝʪʨʠʯʥʦ (ʪʘʙʣ. ɸ1). ʅʘ ʢʦʨʠʩʪʴ ʫʪʚʦʨʝʥʥʷ ʩʧʦʣʫʢ 3 ʚʢʘʟʫʶʪʴ ʜʘʥʽ 1ʅ 

ʗʄʈ-ʩʧʝʢʪʨʽʚ, ʚ ʷʢʠʭ ʨʝʻʩʪʨʫʶʪʴʩʷ ʩʠʥʛʣʝʪʥʽ ʩʠʛʥʘʣʠ ʧʨʦʪʦʥʽʚ ʘʤʽʜʥʦʾ (-

C(O)NHC(S)-) ʪʘ ʪʽʦʘʤʽʜʥʦʾ (-C(S)NHAr) ʛʨʫʧ ʧʨʠ 12.89-12.26 ʤ.ʯ. ʪʘ 11.75-

11.02 ʤ.ʯ., ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 2.3). ʉʠʛʥʘʣʠ ʬʝʥʽʣʴʥʦʛʦ ʘʙʦ ʘʨʠʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʽʚ 

ʩʧʦʣʫʢ 2 ʜʦʩʠʪʴ ʣʝʛʢʦ ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 1H ʗʄʈ ʩʧʝʢʪʨʘʭ ʫ ʚʠʜʽ 

ɸ2ɺ2ʉ- (3.1, 3.13, 3.19), ɸ2ɺ2- (3.4, 3.7, 3.10, 3.16, 3.17, 3.22), ɸɺʉD- (3.2, 3.6, 

3.8, 3.11, 3.12, 3.14, 3.18, 3.20, 3.23, 3.26, 3.27) ʪʘ ABC- (3.3, 3.5, 3.9, 3.15, 3.21) 

ʩʠʩʪʝʤʘʤʠ. ʅʘʷʚʥʽʩʪʴ ʫ ʩʧʦʣʫʢʘʭ ʘʪʦʤʫ ʬʣʫʦʨʫ (3.6, 3.7) ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ 

ʤʫʣʴʪʠʧʣʝʪʥʦʩʪʽ ʧʨʦʪʦʥʽʚ ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ [96].  

ʂʨʽʤ ʪʦʛʦ, ʚ 1H ʗʄʈ ʩʧʝʢʪʨʘʭ ʩʧʦʣʫʢ 3.2-3.4, 3.11-3.14, 3.16-3.18 ʪʘ 3.21 

ʧʨʠʩʫʪʥʽ ʩʠʛʥʘʣʠ ʧʨʦʪʦʥʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʠʨʦʜʫ ʟʘʤʽʩʥʠʢʽʚ ʫ ʘʨʠʣʴʥʦʤʫ 

ʬʨʘʛʤʝʥʪʽ [96]. 
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ʊʘʙʣʠʮʷ 3.1 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

ˉ ʩʧʦʣʫʢ n R* ɺʠʭʽʜ, % ʊ. ʧʣ., ÜC ɽʤʧʽʨʠʯʥʘ ʬʦʨʤʫʣʘ 
m/z ([M+1]) 

LC-MS 

1 2 3 4 5 8 9 

3.1  1 H 75,00 143-146 C11H12N2OS 221 

3.2  1 2-Me 62,3 141-143 C12H14N2OS ï 

3.3  1 3-Me 60,0 118-119 C12H14N2OS 235 

3.4  1 4-Me 70,0 151-155 C12H14N2OS 235 

3.5  1 3-CF3 76,0 109-113 C12H11F3N2OS ï 

3.6  1 2-F 59,0 109-113 C11H11FN2OS 239 

3.7  1 4-F 58,4 150-155 C11H11FN2OS 239 

3.8  1 2-Cl 77,3 160-161 C11H11ClN2OS 255 

3.9  1 3-Cl 54,9 123-125 C11H11ClN2OS 255 

3.10  1 4-Cl 75,7 176-180 C11H11ClN2OS 255 

3.11  1 2-Meʆ 80,0 186-190 C12H14N2O2S 251 

3.12  1 2-NH2 68,0 197-199 C11H13N3OS 236 

3.13  2 H 58,0 78-84 C12H14N2OS 235 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.1 

1 2 3 4 5 8 9 

3.14  2 2-Me 69,0 157-160 C13H16N2OS 249 

3.15  2 3-Me 58,5 118-120 C13H16N2OS 249 

3.16  2 4-Me 68,4 126-129 C13H16N2OS 249 

3.17  2 4-Cl 45,9 133-135 C12H13ClN2OS 269 

3.18  2 2-Meʆ 51,9 153-156 C13H16N2O2S 265 

3.19  3 H 75,7 86-89 C13H16N2OS ï 

3.20  3 2-Me 60,9 153-155 C14H18N2OS 263 

3.21  3 3-Me 47,7 97-100 C14H18N2OS 263 

3.22  3 4-Me 64,9 94-96 C14H18N2OS 263 

3.23  3 2-Cl 66,9 113-115 C13H15ClN2OS 283 

3.24  3 4-Cl 74,0 128-131 C13H15ClN2OS 283 

3.25  3 2-Meʆ 62,2 141-143 C14H18N2O2S 279 

3.26  3 2-NH2 63,0 160-162 C13H17N3OS 264 

3.27  4 2-NH2 76,0 187-189 C14H19N3OS 278 

ʇʨʠʤʽʪʢʘ: * ï ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʦʣʫʢʠ 3.4,  ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʘʥʠʤ ʣʽʪʝʨʘʪʫʨʠ [95].  
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ʊʘʙʣʠʮʷ 3.2 

ɼʘʥʽ ʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

ʉʧʦʣʫʢʘ 
ʈʦʟʨʘʭʦʚʘʥʦ, % ɿʥʘʡʜʝʥʦ, % 

ʉ ʅ N S ʉ ʅ N S 

1 2 3 4 5 6 7 8 9 

3.1  59.98 5.49 12.72 14.55 60.03 5.52 12.77 14.59 

3.2  61.51 6.02 11.96 13.68 61.54 6.08 12.01 13.72 

3.3  61.51 6.02 11.96 13.68 61.50 6.04 11.96 13.66 

3.4 61.51 6.02 11.96 13.68 61.56 6.09 12.03 13.74 

3.5  50.00 3.85 9.72 11.12 50.09 3.91 9.77 11.19 

3.6  55.45 4.65 11.76 13.45 55.54 4.72 11.83 13.50 

3.7  55.45 4.65 11.76 13.45 55.41 4.59 11.73 13.41 

3.8  51.87 4.35 11.00 12.59 51.82 4.42 10.97 12.52 

3.9  51.87 4.35 11.00 12.59 51.90 4.39 11.02 12.61 

3.10  51.87 4.35 11.00 12.59 51.93 4.42 11.08 12.63 

3.11  57.58 5.64 11.19 12.81 57.64 5.71 11.24 12.87 

3.12  56.15 5.57 17.86 13.62 56.21 5.60 17.92 13.68 

3.13  61.51 6.02 11.96 13.68 61.59 6.11 12.03 13.73 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.2 

1 2 3 4 5 6 7 8 9 

3.14  62.87 6.49 11.28 12.91 62.93 6.54 11.33 12.97 

3.15  62.87 6.49 11.28 12.91 62.84 6.43 11.31 12.97 

3.16  62.87 6.49 11.28 12.91 62.81 6.43 11.22 12.87 

3.17  53.63 4.88 10.42 11.93 53.71 4.92 10.46 12.02 

3.18  59.07 6.10 10.60 12.13 59.16 6.13 10.68 12.18 

3.19  62.87 6.49 11.28 12.91 62.93 6.53 11.33 12.97 

3.20  64.09 6.92 10.68 12.22 64.14 6.98 10.74 12.29 

3.21  64.09 6.92 10.68 12.22 64.02 6.88 10.64 12.18 

3.22  64.09 6.92 10.68 12.22 64.16 6.99 10.77 12.31 

3.23  55.22 5.35 9.91 11.34 55.28 5.41 9.97 11.38 

3.24  55.22 5.35 9.91 11.34 55.18 5.30 9.88 11.30 

3.25  60.41 6.52 10.06 11.52 60.48 5.63 10.11 11.60 

3.26  59.29 6.51 15.96 12.17 59.31 6.65 16.04 12.20 

3.27  60.62 6.90 15.15 11.56 60.68 6.98 15.21 11.63 
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ʈʠʩ. 3.3. 1H ʗʄʈ ʩʧʝʢʪʨ N-(p-ʪʦʣʽʣʢʘʨʙʘʤʦʪʽʦʣ̔)ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʢʩʘ-

ʤʽʜʫ (3.4) 

 

ʉʠʛʥʘʣʠ ʧʨʦʪʦʥʽʚ ʮʠʢʣʦʧʨʦʧʽʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʫ (ʩʧʦʣʫʢʠ 3.1-3.12) ʧʨʦ-

ʷʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʢʚʽʥʪʝʪʫ ʘʙʦ ʤʫʣʴʪʠʧʣʝʪʫ ʅ-1 ʧʨʠ 2.21-2.01 ʤ.ʯ. (ʂʉʉɺ 

8,0-7,9 ʪʘ 4,6-4,5 ɻʮ) ʪʘ ʰʠʨʦʢʦʛʦ ʤʫʣʴʪʠʧʣʝʪʫ ʅ-2eq, 3eq, 2ax, 3ax ʧʨʠ 1.06-0.77 

ʤ.ʯ. (ʨʠʩ. 3.3). ʊʦʜʽ ʷʢ, ʩʠʛʥʘʣʠ ʧʨʦʪʦʥʽʚ ʮʠʢʣʦʙʫʪʠʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʫ (3.13-

3.18) ʨʝʟʦʥʫʶʪʴ ʚ 1ʅ ʗʄʈ-ʩʧʝʢʪʨʽ ʫ ʚʠʛʣʷʜʽ ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʢʚʽʥ-

ʪʝʪʫ ʅ-1 (ʂʉʉɺ 8.3-8.1 ɻʮ) ʪʘ ʤʫʣʴʪʠʧʣʝʪʽʚ ʅ-4eq, 2eq, 2ax, 4ax ʪʘ H-3eq, 3ax, ʫ 

ʙʽʣʴʰ ʩʣʘʙʢʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ, ʧʨʠ 3.45-3.43 ʤ.ʯ., 2.37-2.12 ʤ.ʯ., 2.11-1.80 

ʤ.ʯ., ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 3.4). ʉʠʛʥʘʣʠ ʧʨʦʪʦʥʽʚ ʮʠʢʣʦʧʝʥʪʘʥʦʚʦʛʦ ʮʠʢʣʫ (2.15-

2.21) ʚ 1ʅ ʗʄʈ-ʩʧʝʢʪʨʽ ʨʝʻʩʪʨʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʢʚʽʥʪʝʪʫ (ʂʉʉɺ 8,0-7,9 ɻʮ) ʘʙʦ 

ʤʫʣʴʪʠʧʣʝʪʫ ʅ-1 ʪʘ ʰʠʨʦʢʠʭ ʤʫʣʴʪʠʧʣʝʪʽʚ ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax ʧʨʠ 

3.13-2.82 ʤ.ʯ. ʪʘ 1.96-1.44 ʤ.ʯ., ʚʽʜʧʦʚʽʜʥʦ.  

ʇʘʨʘʤʘʛʥʽʪʥʠʡ ʟʩʫʚ ʧʨʦʪʦʥʽʚ ʤʝʪʠʥʦʚʦʛʦ (H-1) ʪʘ ʤʝʪʠʣʝʥʦʚʠʭ ʧʨʦʪʦʥʽʚ 

ʫ ʮʠʢʣʦʙʫʪʘʥʽ ʪʘ ʫ ʮʠʢʣʦʧʝʥʪʘʥʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʮʠʢʣʦʧʨʦʧʘʥʦʤ, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʥʝʧʣʘʩʢʦʶ ʩʪʨʫʢʪʫʨʦʶ ʾʭ ʮʠʢʣʫ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ 

ʮʠʢʣʫ ʚʽʜʥʦʩʥʦ ʥʘʧʨʷʤʢʫ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ [97]. ɿʘʟʥʘʯʝʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘ-

ʯʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʭʽʤʽʯʥʠʤʠ ʟʩʫʚʘʤʠ (1.4-0.82 ʤ.ʯ.) ʤʝʪʠʥʦʚʠʭ ʧʨʦʪʦʥʽʚ ʮʠʢʣʦ-

ʘʣʢʘʥʽʚ.  
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ʈʠʩ. 3.4. ʌʨʘʛʤʝʥʪ 1H ʗʄʈ ʩʧʝʢʪʨʫ N-((2-ʤʝʪʦʢʩʠʬʝʥʽʣ)ʢʘʨʙʘʤʦʪʽ-

ʦ̔ʣ))ʮʠʢʣʦʙʫʪʘʥʢʘʨʙʦʢʩʘʤʽʜʫ (3.18) 

 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ, 1H ʗʄʈ ʩʧʝʢʪʨʽʚ ʩʧʦʣʫʢ 3.12, 3.26 ʪʘ 3.27, ʪʦ ʜʣʷ ʥʠʭ ʭʘ-

ʨʘʢʪʝʨʥʠʡ ʟʥʘʯʥʠʡ ʜʽʘʤʘʛʥʽʪʥʠʡ ʟʩʫʚ ʷʢ ʦʙʤʽʥʥʠʭ ʧʨʦʪʦʥʽʚ, ʪʘʢ ʽ ʧʨʦʪʦʥʽʚ ʘʨʦ-

ʤʘʪʠʯʥʦʛʦ ʪʘ ʘʣʽʬʘʪʠʯʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʤʦʣʝʢʫʣʠ. ɿʘʟʥʘʯʝʥʝ, ʽʤʦʚʽʨʥʦ, ʧʦʚôʷʟʘʥʝ 

ʟ ʚʠʨʘʞʝʥʠʤ ʝʣʝʢʪʨʦʥʦʜʦʥʦʨʥʠʤ ʝʬʝʢʪʦʤ ʘʤʽʥʦʛʨʫʧʠ ʫ ʬʝʥʽʣʴʥʦʤʫ ʟʘʤʽʩʥʠʢʫ. 

ɺʽʜʤʽʯʘʻʤʦ, ʱʦ ʩʠʥʛʣʝʪʥʽ ʩʠʛʥʘʣʠ ʧʨʦʪʦʥʽʚ ʘʤʽʜʥʦʾ (-C(O)NHC(S)-) ʪʘ ʪʽʦʘʤʽ-

ʜʥʦʾ (-C(S)NHAr) ʛʨʫʧ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʩʧʦʣʫʢʘʤʠ 3, ʨʝʻʩʪʨʫʶʪʴʩʷ ʧʨʠ 

12.20-11.84 ʤ.ʯ. ʪʘ 11.80-11.32 ʤ.ʯ., ʚʽʜʧʦʚʽʜʥʦ. ʉʠʛʥʘʣʠ ʘʨʦʤʘʪʠʯʥʠʭ ʧʨʦʪʦʥʽʚ 

ʪʘʢʦʞ ʟʤʽʱʝʥʽ ʫ ʩʠʣʴʥʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʥʘ 0.50-1.41 ʤ.ʯ. ʽ ʨʝʟʦʥʫʶʪʴ ʧʨʠ 7.25-

7.23 ʤ.ʯ. (ʜ, H-6), 6.98 ʤ.ʯ. (ʪ, H-4), 6.75-6.74 ʤ.ʯ. (ʜ, H-3) ʪʘ 6.56 ʤ.ʯ. (ʪ, H-5). 

ɿʘʟʥʘʯʝʥʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʘʣʽʬʘʪʠʯʥʠʭ ʧʨʦʪʦʥʽʚ (ʜʠʚ. ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʯʘʩ-

ʪʠʥʫ). ʂʨʽʤ ʪʦʛʦ, ʙʫʜʦʚʫ ʩʧʦʣʫʢ 3.12, 3.26, 3.27 ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʚʝʨʜʞʫʻ ʩʠʛʥʘʣ 

ʜʚʦʧʨʦʪʦʥʥʦʛʦ ʩʠʥʛʣʝʪʫ ʘʤʽʥʦ-ʛʨʫʧʠ ʧʨʠ 4.98-4.96 ʤ.ʯ. 

ɺ ɯʏ-ʩʧʝʢʪʨʘʭ ʩʧʦʣʫʢ 3.1-3.27 ʥʘʷʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʩʤʫʛʠ ʚʘʣʝʥʪʥʠʭ 

ʢʦʣʠʚʘʥʴ ʘʩʦʮʽʡʦʚʘʥʠʭ NH-ʛʨʫʧ ʚ ʜʽʣʷʥʮʽ 3988-3008 ʩʤ-1, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚ-

ʥʽʩʪʴ ʪʽʦʘʤʽʜʥʦʾ ʪʘ ʘʤʽʜʥʦʾ ʛʨʫʧ ʫ ʤʦʣʝʢʫʣʽ. ʂʨʽʤ ʪʦʛʦ, ʩʧʦʣʫʢʠ 3.1-3.27 ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʴʩʷ ʢʦʣʠʚʘʥʥʷʤʠ nʉʆ-ʛʨʫʧ (ʩʤʫʛʘ çɸʤʽʜ Iè) ʧʨʠ 1871-1633 ʩʤ-1 ʪʘ 
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ʟʤʽʰʘʥʠʤʠ ʚʘʣʝʥʪʥʦ-ʜʝʬʦʨʤʘʮʽʡʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʟʚôʷʟʢʽʚ N-H ʪʘ C-N 

(çɸʤʽʜ IIè) ʧʨʠ 1598-1505 ʩʤ-1. ʇʦʨʷʜ ʟ ʢʣʶʯʦʚʠʤʠ ʩʤʫʛʘʤʠ ʢʦʣʠʚʘʥʴ, ʩʧʦʣʫʢʠ 

3 ʤʘʶʪʴ ʭʘʨʘʢʪʝʨʥʽ ʢʦʥʪʫʨʠ ʤʘʣʦ ʽʥʪʝʥʩʠʚʥʠʭ ʢʦʣʠʚʘʥʴ nʉ=ʉ-ʟʚôʷʟʢʫ ʘʨʦʤʘʪʠʯ-

ʥʦʛʦ ʢʽʣʴʮʷ ʧʨʠ 1486-1424 ʩʤ-1, ʥʝʧʣʘʩʢʠʭ ʢʦʣʠʚʘʥʴ g(=ʉ-ʅ) ʧʨʠ 850-666 ʩʤ-1 ʽ 

ʽʥʪʝʥʩʠʚʥʽ ʩʤʫʛʠ ʢʦʣʠʚʘʥʴ ʧʨʠ 2918-2114 ʩʤ-1. ʆʩʪʘʥʥʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʠʤʝʪ-

ʨʠʯʥʠʭ ʽ ʘʩʠʤʝʪʨʠʯʥʠʭ ʢʦʣʠʚʘʥʴ nʉH2-ʛʨʫʧ ʽ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʮʠʢʣʦʘʣʢʽ-

ʣʴʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʫ ʤʦʣʝʢʫʣʽ [98]. 

ɼʦʜʘʪʢʦʚʦ ʙʫʜʦʚʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʩʧʦʣʫʢ 3 ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʜʘʥʽ ʭʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʽʚ, ʚ ʷʢʠʭ ʢʚʘʟʽʤʦʣʝʢʫʣʷʨʥʠʡ ʽʦʥ [M+1] ʚʽʜʧʦʚʽʜʘʻ ʤʦ-

ʣʝʢʫʣʷʨʥʽʡ ʤʘʩʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʜʣʷ ʧʨʦʜʫʢʪʽʚ ʩʪʨʫʢʪʫʨ.   

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʦʧʨʘʮʴʦʚʘʥʦ ʦʜʥʦʨʝʘʢʪʦʨʥʠʡ ʩʠʥʪʝʟ ʥʦʚʠʭ 

N-ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʥʽʣ-N¡-ʘʨʠʣʪʽʦʩʝʯʦʚʠʥ, ʧʦʩʣʽʜʦʚʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʝʢʚʽʤʦʣʝ-

ʢʫʣʷʨʥʠʭ ʢʽʣʴʢʦʩʪʝʡ ʘʤʦʥʽʶ ʪʽʦʮʽʘʥʘʪʫ ʪʘ ʟʘʤʽʱʝʥʠʭ ʘʥʽʣʽʥʽʚ ʜʦ ʮʠʢʣʦʘʣʢʘʥ-

ʢʘʨʙʦʥʽʣ ʭʣʦʨʠʜʽʚ. ʇʦʢʘʟʘʥʦ ʦʩʦʙʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣʽʟʦʪʽʦ-

ʮʽʘʥʘʪʽʚ ʟ ʤʦʥʦ- ʪʘ ʜʠ-ʥʫʢʣʝʦʬʽʣʘʤʠ. ɯʜʝʥʪʠʯʥʽʩʪʴ ʪʘ ʯʠʩʪʦʪʘ ʧʨʦʜʫʢʪʽʚ ʧʽʜʪ-

ʚʝʨʜʞʝʥʘ ʭʨʦʤʘʪʦʤʘʩ-ʩʧʝʢʪʨʘʤʠ, ʘ ʾʭ ʙʫʜʦʚʘ ʝʣʝʤʝʥʪʥʠʤ ʘʥʘʣʽʟʦʤ, ɯʏ- ʪʘ 1H 

ʗʄʈ-ʩʧʝʢʪʨʘʤʠ. 

 

3.2. ʎʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʠ ʫ ʨʝʘʢʮʽʷʭ ʟ ʘʤʽʥʦʚʤʽʩʥʠʤʠ ʘʨʦ-

ʤʘʪʠʯʥʠʤʠ ʢʠʩʣʦʪʘʤʠ (ʩʫʣʴʬʦʢʠʩʣʦʪʘʤʠ) ʪʘ ʾʭ ʧʦʭʽʜʥʠʤʠ.  

 

ɸʤʽʥʦʘʨʠʣʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ ʪʘ ʾʭ ʧʦʭʽʜʥʽ ʻ ʚʘʞʣʠʚʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʙʘʛʘʪʴʦʭ ʧʨʠʨʦʜʥʠʭ ʩʧʦʣʫʢ ʪʘ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʫ ʨʦʩʣʠʥ [99, 100]. ɺʘʞʣʠʚʦ, ʱʦ ʪʘʢʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʷʢ 

ʘʥʪʨʘʥʽʣʦʚʘ ʪʘ ʧ-ʘʤʽʥʦʙʝʥʟʦʡʥʘ ʢʠʩʣʦʪʘ ï ʩʧʦʣʫʢʠ ʟ ʚʠʩʦʢʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʘʢ-

ʪʠʚʥʽʩʪʶ, ʻ ʚʘʞʣʠʚʠʤʠ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʫ ʩʠʥʪʝʟʽ ʙʽʦʣʦʛʽʯʥʦ ʚʘʞʣʠʚʠʭ ʩʧʦʣʫʢ, 

ʟʦʢʨʝʤʘ ʘʫʢʩʠʥʽʚ [101]. ʂʨʽʤ ʪʦʛʦ, ʘʤʽʥʦʘʨʠʣ(cʫʣʴʬʦ-)ʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ ï 

ʧʨʝʢʫʨʩʦʨʠ, ʷʢʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʣʽʢʽʚ ʽ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘ-

ʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʫ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʘʭ [102, 103]. 
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ʊʠʤ ʙʽʣʴʰ, ʱʦ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʦʪʨʠʤʘʥʽ ʥʘ ʾʭ ʦʩʥʦʚʽ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ, ʘʥʪʠ-

ʤʫʪʘʛʝʥʥʠʭ, ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʠʭ, ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ, ʧʨʦʪʠʚʽʨʫʩʥʠʭ, ʧʨʦʪʠʩʫʜʦʤ-

ʥʠʭ, ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʠʭ, ʧʨʦʪʠʜʽʘʙʝʪʠʯʥʠʭ ʪʘ ʽʥʰʠʭ [102, 103]. ɹʝʨʫʯʠ ʜʦ 

ʫʚʘʛʠ ʩʪʨʫʢʪʫʨʥʝ ʽ ʙʽʦʣʦʛʽʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʘʤʽʥʦʘʨʠʣ(cʫʣʴʬʦ-)ʢʘʨʙʦʥʦʚʠʭ ʢʠ-

ʩʣʦʪ ʽ ʚ ʟʚ'ʷʟʢʫ ʟ ʥʘʰʠʤ ʽʥʪʝʨʝʩʦʤ ʜʦ ʭʽʤʽʾ ʜʠʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʯʦʚʠʥ [104], ʚ 

ʜʘʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʩʠʥʪʝʟ ʟʘʤʽʱʝʥʠʭ (ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣʪʽʦʫʨʝ-

ʾʜʦ)ʙʝʥʟʠʣ-(ʘʨʠʣ-)(ʩʫʣʴʬʦ-)ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ, ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ.  

ʉʠʥʪʝʟ ʚʠʭʽʜʥʠʭ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ (2.1, 2.3) ʧʨʦʚʦʜʠʣʠ 

ʟʘ ʧʨʦʮʝʜʫʨʦʶ, ʷʢʘ ʦʧʠʩʘʥʘ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ. ʉʧʦʣʫʢʠ 2.1, 2.3 ʙʝʟ 

ʚʠʜʽʣʝʥʥʷ ʟ ʨʝʘʢʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʤʝʪʦʜ in situ) ʨʝʛʽʦʩʝʣʝʢʪʠʚʥʦ ʽ ʜʦʩʠʪʴ 

ʣʝʛʢʦ ʧʨʠʻʜʥʫʶʪʴ ʘʤʽʥʦʘʨʠʣ(ʙʝʥʟʠʣ-)ʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ, 4-ʘʤʽʥʦʙʝʥʟʝʥʩʫʣʴ-

ʬʦʢʠʩʣʦʪʫ ʪʘ ʾʾ ʘʤʽʜ. ʇʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʶʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʩʧʦʣʫʢʠ 4.1-4.14 

ʽʟ ʚʠʭʦʜʦʤ 48-74% (ʨʠʩ. 3.5). 

 

ʈʠʩ. 3.5 ʇʽʜʭʦʜʠ ʜʦ ʩʠʥʪʝʟʫ ʟʘʤʽʱʝʥʠʭ (ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣʪʽʦʫʨʝʾʜʦ)-

ʙʝʥʟʠʣ-(ʘʨʠʣ-)ʢʘʨʙʦʥʦʚʠʭ (ʩʫʣʴʬʦʥʦʚʠʭ) ʢʠʩʣʦʪ 

 

ʉʠʥʪʝʟʦʚʘʥʽ ʩʧʦʣʫʢʠ (4.1-4.14) ï ʙʽʣʽ ʘʙʦ ʩʚʽʪʣʦ-ʞʦʚʪʽ ʢʨʠʩʪʘʣʽʯʥʽ ʨʝʯʦ-

ʚʠʥʠ, ʥʝ ʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ, ʨʦʟʯʠʥʥʽ ʫ ʩʧʠʨʪʘʭ, ʜʽʦʢʩʘʥʽ ʪʘ ɼʄʌ (ʪʘʙʣ. 3.3). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʧʽʜʪʚʝʨʜʞʝʥʘ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷʤ ʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ (ʪʘʙʣ. 3.2), ʭʨʦʤʘʪʦ-ʤʘʩ- (ʪʘʙʣ. 3.1), ɯʏ- (ʪʘʙʣ. 

ɸ2) ʪʘ 1ʅ ʗʄʈ-(ʪʘʙʣ. ɸ1) ʩʧʝʢʪʨʽʚ.  
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ʊʘʙʣʠʮʷ 3.3 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

ˉ ʩʧʦʣʫʢ n R1 R2 m ɺʠʭʽʜ, % ʊ. ʧʣ., ÜC 
ɽʤʧʽʨʠʯʥʘ  

ʬʦʨʤʫʣʘ 

LC-MC, m/z 

([M+1]) 

4.1  1 4-ʉʆʆʅ ʅ 1 48,0 218-225 C13H14N2O3S 279 

4.2  1 2-ʉʆʆʅ H 0 59,0 158-161 C12H12N2O3S 265 

4.3  1 2-ʉʆʆʅ 3-F 0 59,0 186-190 C12H11FN2O3S 283 

4.4  1 2-ʉʆʆʅ 4-Cl 0 52,0 172-175 C12H11ClN2O3S 299 

4.5  1 3-ʉʆʆʅ ʅ 0 66,0 223-228 C12H12N2O3S 265 

4.6  1 3-ʉʆʆʅ 6-ʉl 0 52,0 163-165 C12H11ClN2O3S 299 

4.7  1 3-ʉʆʆʅ 6-Br 0 51,0 166-168 C12H11BrN2O3S ï 

4.8  1 4-ʉʆʆʅ ʅ 0 74,0 230-233 C12H12N2O3S 265 

4.9  1 2,5-(ʉOOMe)2 H 0 74,0 208-211 C15H16N2O5S ï 

4.10 3 4-ʉʆʆʅ ʅ 1 64,0 204-206 C15H18N2O3S 307 

4.11 3 4-ʉʆʆʅ ʅ 0 67,3 213-215 C14H16N2O3S 293 

4.12  1 4-SO3ʅ H 0 98,9 239-242 C11H12N2O4S2 ï 

4.13  1 4-SO2NH2 H 0 61,7 213-216 C11H13N3O3S2 300 

4.14  3 4-SO2NH2 H 0 50,0 190-192 C13H17N3O3S2 328 
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ʊʘʙʣʠʮʷ 3.4 

ɼʘʥʽ ʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

ʉʧʦʣʫʢʘ 
ʈʦʟʨʘʭʦʚʘʥʦ, % ɿʥʘʡʜʝʥʦ, % 

ʉ ʅ N S ʉ ʅ N S 

4.1 56.10 5.07 10.07 11.52 54.59 4.67 10.69 11.89 

4.2 54.53 4.58 10.60 12.13 54.60 4.64 10.69 12.26 

4.3 51.06 3.93 9.92 11.36 51.21 4.03 10.01 11.46 

4.4 48.25 3.71 9.38 10.73 48.33 3.78 9.42 10.81 

4.5 54.53 4.58 10.60 12.13 54.58 4.64 10.66 12.18. 

4.6 48.25 3.71 9.38 10.73 48.31 3.78 9.42 10.78 

4.7 42.00 3.23 8.16 9.34 42.09 3.31 8.23 9.38 

4.8 54.53 4.58 10.60 12.13 54.58 4.62 10.65 12.19 

4.9 53.56 4.79 8.33 9.53 53.62 4.84 8.39 9.61 

4.10 58.80 5.92 9.14 10.46 58.86 4.98 9.19 10.53 

4.11 57.52 5.52 9.58 10.97 57.58 5.62 9.63 11.04 

4.12 43.99 4.03 9.33 21.35 44.09 4.11 9.39 21.43 

4.13 44.13 4.38 14.04 21.42 44.19 4.41 14.09 21.49 

4.14 47.69 5.23 12.83 19.58 47.73 5.32 12.91 19.64 
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ɼʘʥʽ ʭʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʧʦʣʫʢʠ 4 ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʢʚʘʟʽʤʦʣʝʢʫʣʷʨʥʠʤ ʽʦʥʦʤ [M+1], ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʤʦʣʝʢʫʣʷʨʥʽʡ ʤʘʩʽ ʟʘʧʨʦʧʦ-

ʥʦʚʘʥʠʭ ʜʣʷ ʧʨʦʜʫʢʪʽʚ ʩʪʨʫʢʪʫʨ ʪʘ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʩʪʨʫʢʪʫʨʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴ-

ʥʽʩʪʴ. ʋ ʩʧʝʢʪʨʘʭ ʗʄʈ 1ʅ ʩʧʦʣʫʢ 4 ʨʝʻʩʪʨʫʶʪʴʩʷ ʩʠʥʛʣʝʪʥʽ ʩʠʛʥʘʣʠ ʧʨʦʪʦʥʽʚ 

-ʉʆʆʅ, -C(ʆ)NHC(S)- ʪʘ -C(S)NHAr-ʛʨʫʧ ʧʨʠ 13.45-12.50 ʤ.ʯ., 13.02-11.44 

ʤ.ʯ. ʪʘ 11.69-11.04 ʤ.ʯ., ʚʽʜʧʦʚʽʜʥʦ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʠʛʥʘʣʠ ʧʨʦʪʦʥʽʚ -

ʉʆʆʅ-ʛʨʫʧʠ ʫ ʩʧʝʢʪʨʘʭ ʚʽʜʩʫʪʥʽ (4.2) ʯʝʨʝʟ ʜʝʡʪʝʨʦʦʙʤʽʥ ʟ ɼʄʉʆ ʘʙʦ ʨʝʟʦ-

ʥʫʶʪʴ ʩʧʽʣʴʥʦ ʟ -C(ʆ)NHC(S)-ʛʨʫʧʦʶ ʫ ʚʠʛʣʷʜʽ ʰʠʨʦʢʦʛʦ ʤʫʣʴʪʠʧʣʝʪʫ (4.4, 

4.7). ɺ ʩʧʝʢʪʨʘʭ ʩʧʦʣʫʢ 4.13 ʪʘ 4.14 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʠʛʥʘʣ ʩʫʣʴʬʘʤʽʜʥʦʾ ʛʨʫʧʠ 

ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʥʩʠʚʥʦʛʦ ʜʚʦʧʨʦʪʦʥʥʦʛʦ ʩʠʥʛʣʝʪʫ ʧʨʠ 7.12-7.06 ʤ.ʯ. (ʨʠʩ. 3.6). 

ɸʨʦʤʘʪʠʯʥʽ ʧʨʦʪʦʥʠ ʩʧʦʣʫʢ 4 ʫ ʩʧʝʢʪʨʘʭ ʗʄʈ 1ʅ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʘʶʪʴ 

çʢʣʘʩʠʯʥʫè ʤʫʣʴʪʠʧʣʝʪʥʽʩʪʴ ʪʘ ʭʽʤʽʯʥʽ ʟʩʫʚʠ [96]. ɺʠʥʷʪʢʦʤ ʻ ʩʧʦʣʫʢʠ 4.12-

4.13, ʚ ʷʢʠʭ ʟʘʟʥʘʯʝʥʽ ʧʨʦʪʦʥʠ ʨʝʟʦʥʫʶʪʴ ʩʧʽʣʴʥʦ ʫ ʚʠʛʣʷʜʽ ʤʫʣʴʪʠʧʣʝʪʽʚ. 

 

ʈʠʩ. 3.6. 1H ʗʄʈ ʩʧʝʢʪʨ N-((4-cʫʣʴʬʘʤʦʾʣʬʝʥʽʣ)ʢʘʨʙʘʤʦʪʽʦʣ̔)ʮʠʢʣʦʧʨʦ-

ʧʘʥʢʘʨʙʦʢʩʘʤʽʜʫ (4.13) 

 

ʋ ʩʧʝʢʪʨʘʭ ʗʄʈ 1ʅ ʩʧʦʣʫʢ 4 ʩʠʛʥʘʣʠ ʤʝʪʠʣʝʥʦʚʠʭ ʧʨʦʪʦʥʽʚ ʮʠʢʣʦʘʣʢʽ-

ʣʴʥʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʤʘʶʪʴ ʧʦʜʽʙʥʫ ʢʘʨʪʠʥʫ ʜʦ ʩʧʦʣʫʢ 3. ʊʘʢ, ʘʢʩʽʘʣʴʥʽ ʪʘ ʝʢʚʘ-

ʪʦʨʽʘʣʴʥʽ ʤʝʪʠʣʝʥʦʚʽ ʧʨʦʪʦʥʠ ʮʠʢʣʦʧʨʦʧʘʥʫ (ʩʧʦʣʫʢʠ 4.1-4.9, 4.12, 4.13) ʩʧʦ-

ʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʰʠʨʦʢʠʭ ʤʫʣʴʪʠʧʣʝʪʽʚ ʧʨʠ 1.00-0.79 ʤ.ʯ. (ʨʠʩ. 3.6). ʋ 
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ʚʠʛʣʷʜʽ ʰʠʨʦʢʦʛʦ ʤʫʣʴʪʠʧʣʝʪʫ ʨʝʟʦʥʫʶʪʴ ʪʘʢʦʞ ʽ ʤʝʪʠʣʝʥʦʚʽ ʧʨʦʪʦʥʠ ʮʠʢʣʦ-

ʧʝʥʪʠʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʫ (4.10, 4.11, 4.14) ʧʨʠ 2.16-1.51 ʤ.ʯ. ʉʠʛʥʘʣ ʤʝʪʠʥʦʚʦʛʦ 

ʧʨʦʪʦʥʫ ʮʠʢʣʦʧʨʦʧʘʥʫ ʫ ʩʧʝʢʪʨʘʭ ʩʧʦʣʫʢ 4.1-4.9, 4.12 ʪʘ 4.13 ʥʝ ʨʦʟʱʝʧʣʶ-

ʻʪʴʩʷ ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʷʢ ʤʫʣʴʪʠʧʣʝʪ ʧʨʠ 2.53-2.05 ʤ.ʯ. ʇʦʜʽʙʥʘ ʢʘʨʪʠʥʘ ʫ ʩʧʝʢ-

ʪʨʽ ʭʘʨʘʢʪʝʨʥʘ ʽ ʜʣʷ ʤʝʪʠʥʦʚʠʭ ʧʨʦʪʦʥʽʚ ʩʧʦʣʫʢ 4.10, 4.11, 4.14, ʷʢʽ ʧʨʦʷʚʣʷ-

ʶʪʴʩʷ ʷʢ ʤʫʣʴʪʠʧʣʝʪʠ ʧʨʠ 3.23-2.94 ʤ.ʯ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ɯʏ-ʩʧʝʢʪʨʽʚ ʩʧʦʣʫʢ 4 ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʰʠʨʦʢʠʭ ʩʤʫʛ ʚʘ-

ʣʝʥʪʥʠʭ ʢʦʣʠʚʘʥʴ ʧʦʚ'ʷʟʘʥʠʭ NH-ʛʨʫʧʘʤʠ ʫ ʜʽʘʧʘʟʦʥʽ 3995-3121 ʩʤ-1. ɿʘʟʥʘ-

ʯʝʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ ʤʦʣʝʢʫʣʽ ʚʪʦʨʠʥʥʠʭ ʘʤʽʜʥʠʭ ʽ ʪʽʦʘʤʽʜʥʠʭ ʛʨʫʧ. 

ʉʧʦʣʫʢʠ 4 ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʽʙʨʘʮʽʷʤʠ ʉʆ-ʛʨʫʧ ʢʘʨʙʦʢʩʠʣʴʥʦʛʦ ʪʘ 

ʘʤʽʜʥʦʛʦ ʬʨʘʛʤʝʥʪʽʚ (ʩʤʫʛʘ "ɸʤʽʜ I") ʧʨʠ 1693-1657 ʩʤ-1 ʽ 1674-1602 ʩʤ-1, ʚʽʜ-

ʧʦʚʽʜʥʦ. ɼʦʜʘʪʢʦʚʦ ʫ ʩʧʝʢʪʨʽ ʻ ʟʤʽʰʘʥʽ ʚʘʣʝʥʪʥʦ-ʜʝʬʦʨʤʘʮʽʡʥʽ ʢʦʣʠʚʘʥʥʷ ʟʚ'ʷ-

ʟʢʽʚ NH ʽ CN ("ɸʤʽʜ II" ) ʧʨʠ 1591-1504 ʩʤ-1. ɺ ɯʏ-ʩʧʝʢʪʨʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʽ ʢʦʥʪʫʨʠ ʢʦʣʠʚʘʥʴ ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ nʉ=ʉ-ʟʚôʷʟʢʫ ʘʨʦʤʘ-

ʪʠʯʥʦʛʦ ʢʽʣʴʮʷ ʧʨʠ 1486-1424 ʩʤ-1, ʥʝʧʣʦʩʢʽ ʢʦʣʠʚʘʥʥʷ g(=ʉ-ʅ)-ʟʚôʷʟʢʫ ʧʨʠ 850-

666 ʩʤ-1 ʪʘ ʽʥʪʝʥʩʠʚʥʽ ʩʤʫʛʠ ʩʠʤʝʪʨʠʯʥʠʭ ʪʘ ʘʩʠʤʝʪʨʠʯʥʠʭ ʢʦʣʠʚʘʥʴ nʉH2-ʛʨʫʧ 

ʧʨʠ 2994-2304 ʩʤ-1 (ʬʨʘʛʤʝʥʪ ʮʠʢʣʦʘʣʢʘʥʫ) [98]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʦ ʩʠʥʪʝʟ ʟʘʤʽʱʝʥʠʭ (ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʥʽʣʪʽʦʫʨʝ-

ʾʜʦ)ʘʨʠʣ-(ʙʝʥʟʠʣ-)(ʩʫʣʴʬʦ-)ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʪʘ ʦʙʛʦʚʦʨʝʥʽ ʩʧʝʢʪʨʘʣʴʥʽ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ. 

3.3. ʎʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʠ ʫ ʨʝʘʢʮʽʷʭ ʟ ʛʽʜʨʘʟʠʥ ʛʽʜʨʘʪʦʤ ʪʘ 

ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʦʭʽʜʥʠʤʠ 

ɻʽʜʨʘʟʠʥ ʪʘ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʭʽʜʥʽ (ʛʽʜʨʘʟʠʜʠ, ʛʽʜʨʘʟʦʥʠ, ʩʝʤʠʢʘʨ-

ʙʘʟʠʜʠ, ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ ʪʦʱʦ) ʚʘʞʣʠʚʠʡ ʢʣʘʩ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ ʟʘʡ-

ʥʷʣʠ ʧʨʽʦʨʠʪʝʪʥʝ ʤʽʩʮʝ ʚ ʦʨʛʘʥʽʯʥʽʡ ʪʘ ʤʝʜʠʯʥʽʡ ʭʽʤʽʾ. ɼʘʥʽ ʧʦʭʽʜʥʽ ʧʨʦʷʚʣʷ-

ʶʪʴ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦ ʮʽʥʥʫ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʫ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʚʢʣʶʯʘʶʯʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʧʨʦʪʠʩʫʜʦʤʥʫ, ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʫ, ʧʨʦʪʠʧʫʭʣʠʥʥʫ, ʘʥʪʠʙʘ-

ʢʪʝʨʽʘʣʴʥʫ, ʧʨʦʪʠʚʽʨʫʩʥʫ, ʽʥʩʝʢʪʠʮʠʜʥʫ, ʘʥʪʠʩʢʣʝʨʦʪʠʯʥʫ, ʧʨʦʪʠʧʘʨʘʟʠʪʘʨʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʪʦʱʦ [105-111]. ɿʘʚʜʷʢʠ ʽʩʥʫʚʘʥʥʶ ʜʝʢʽʣʴʢʦʭ ʨʝʘʢʮʽʡʥʠʭ ʮʝʥʪʨʽʚ ʫ 
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ʤʦʣʝʢʫʣʽ, ʮʽ ʩʧʦʣʫʢʠ ʻ ʟʨʫʯʥʠʤʠ ʧʨʝʢʫʨʩʦʨʘʤʠ ʜʣʷ ʩʠʥʪʝʟʫ ʅʽʪʨʦʛʝʥ- ʪʘ ʉʫ-

ʣʴʬʫʨ-ʚʤʽʩʥʠʭ ʛʝʪʝʨʦʮʠʢʣʽʯʥʠʭ ʩʧʦʣʫʢ, ʪʘʢʠʭ ʷʢ ʪʽʘʟʦʣʠ, ʪʽʘʜʽʘʟʦʣʠ, ʪʨʠʘʟʦʣʠ 

ʪʦʱʦ [112, 113]. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦ-

ʮʝʩʘʭ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʙʽʦʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʘʭ, ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʟʜʘʪʥʦ-

ʩʪʽ ʜʦ ʭʝʣʘʪʫʚʘʥʥʷ ʟ ʢʘʪʽʦʥʘʤʠ ʮʠʥʢʫ, ʟʘʣʽʟʘ, ʥʽʢʝʣʶ, ʤʽʜʽ ʪʘ ʽʥʰʠʭ ʤʝʪʘʣʽʚ 

[114-116]. ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ, ʫ ʜʘʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʘ 

ʧʦʚʝʜʽʥʢʘ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʫ ʨʝʘʢʮʽʷʭ ʟ ʛʽʜʨʘʟʠʥ ʛʽʜʨʘʪʦʤ ʪʘ 

ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʦʭʽʜʥʠʤʠ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʷʢ çʧʨʝʢʫʨʩʦʨʽʚè ʫ ʧʦʙʫʜʦʚʽ ʛʝʪʝʨʦʮʠʢʣʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʙʽʦʣʦ-

ʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʝʘʢʮʽʾ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽ-

ʦʮʽʘʥʘʪʽʚ (2.1, 2.3) ʟ ʜʚʦʭ-, ʪʨʴʦʭ- ʘʙʦ ʧôʷʪʠ-ʢʨʘʪʥʠʤ ʥʘʜʣʠʰʢʦʤ ʛʽʜʨʘʟʠʥ ʛʽʜ-

ʨʘʪʫ ʚ ʘʮʝʪʦʥʽʪʨʠʣʽ ʦʯʽʢʫʚʘʥʦ ʥʝ ʻ ʨʝʛʽʦʩʝʣʝʢʪʠʚʥʠʤʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʝʘʢʮʽʾ ʻ 

ʩʫʤʽʰ ʧʨʦʜʫʢʪʽʚ (A-D) ʫ ʨʽʟʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ (ʨʠʩ. 3.7).  

 

ʈʠʩ. 3.7. ʆʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʫ ʟ ʥʘʜ-

ʣʠʰʢʦʤ ʛʽʜʨʘʟʠʥ ʛʽʜʨʘʪʫ 

ʇʨʦʜʫʢʪʠ ɸ ʪʘ ɺ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʥʫʢʣʝʦʬʽʣʴʥʦʛʦ ʧʨʠʻʜʥʘʥ-

ʥʷʤ ʛʽʜʨʘʟʠʥʫ ʧʦ ʉ=N ʟʚôʷʟʢʫ ʽʟʦʪʽʦʮʽʘʥʘʪʥʦʛʦ ʬʨʘʛʤʝʥʪʫ (ɸ) ʘʙʦ ʥʫʢʣʝʦʬʽʣʴ-

ʥʦʛʦ ʟʘʤʽʱʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʟʘʣʠʰʢʦʤ ʛʽʜʨʘʟʠʥʫ (ɺ). ʇʨʦʜʫʢʪʠ ʉ ʪʘ D ̒  ʨʝʟʫʣʴ-

ʪʘʪʦʤ ʧʦʜʘʣʴʰʦʾ ʚʟʘʻʤʦʜʽʾ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʛʽʜʨʘʟʠʜʽʚ (ɸ) ʪʘ N-(ʛʽʜʨʘʟʠʥʦʢʘ-

ʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ (ɺ) ʟ ʚʠʭʽʜʥʠʤʠ ʩʧʦʣʫʢʘʤʠ 2.1, 2.3. ɺʠ-

ʢʦʨʠʩʪʘʥʥʷ ʫ ʟʘʟʥʘʯʝʥʽʡ ʨʝʘʢʮʽʾ ʝʢʚʽʤʦʣʷʨʥʠʭ ʢʽʣʴʢʦʩʪʝʡ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ 

ʽʟʦʮʽʘʥʘʪʽʚ ʪʘ ʛʽʜʨʘʟʠʥ ʛʽʜʨʘʪʫ ʥʘʜʘʣʦ ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʪʽʣʴʢʠ ʜʚʘ ʧʨʦʜʫʢʪʠ ʉ ʪʘ 



76 

 

 

D ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ (9:1). ɿʘʟʥʘʯʝʥʽ ʩʧʦʣʫʢʠ ʣʝʛʢʦ ʨʦʟʜʽʣʷʶʪʴʩʷ ʢʨʠʩʪʘʣʽʟʘ-

ʮʽʻʶ ʽʟ ʤʝʪʘʥʦʣʫ.  

ʉʧʦʣʫʢʘ 5.1 ʪʘʢʦʞ ʦʜʝʨʞʘʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʤʝʪʦʜʦʤ, ʘ ʩʘʤʝ ʰʣʷʭʦʤ 

ʚʟʘʻʤʦʜʽʾ ʚʠʭʽʜʥʦʾ ʨʝʯʦʚʠʥʠ ʟ ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʛʽʜʨʘʟʠʜʦʤ ʫ ʘʮʝʪʦʥʽʪʨʠʣʽ 

(ʨʠʩ. 3.8). ʈʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʟ ʫʩʧʽʭʦʤ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʩʠʥʪʝʟʫ ʨʷʜʫ N-

(2-(ʬʝʥʽʣʦʢʩʦ-(ʪʽʦ)ʘʮʝʪʠʣ-(ʘʨʦʾʣ-, ʛʝʪʘʨʦʾʣ-)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦʘʣ-

ʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ (6.1-6.8, 7.1-7.10, 8.1-8.4, 9.1-9.5, ʨʠʩ. 3.8).  

 

ʈʠʩ. 3.8. ʎʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʠ ʫ ʨʝʘʢʮʽʷʭ ʟ ʬʝʥʽʣʦʢʩʠ-(ʪʽʦ-)-

ʘʮʝʪʠʣ-(ʘʨʦʾʣ-, ʛʝʪʘʨʦʾʣ-)ʢʘʨʙʦʛʽʜʨʘʟʠʜʘʤʠ ʪʘ ʩʝʤʠ-(ʪʽʦʩʝʤʠ-)ʢʘʨʙʘʟʠʜʘʤʠ 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʩʧʦʥʪʘʥʥʦʾ ʮʠʢʣʦʢʦʥʜʝʥʩʘʮʽʾ 

ʩʧʦʣʫʢ 6.1-6.8 ʫ ʚʽʜʧʦʚʽʜʥʽ ʟʘʤʽʱʝʥʽ ʪʨʠʘʟʦʣ-5-ʪʽʦʥʠ, ʚʟʘʻʤʦʜʽʶ ʮʠʢʣʦʘʣʢʘʥʢʘ-

ʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʽʟ 2-ʬʝʥʦʢʩʠ-(ʬʝʥʽʣʪʽʦ-)ʘʮʝʪʦʛʽʜʨʘʟʠʜʘʤʠ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʘʙʦ ʟʘ ʩʢʦʨʦʯʝʥʠʤ ʪʝʨʤʽʥʦʤ ʥʘʛʨʽʚʘʥʥʷ (ʜʦ 30 ʭʚ.) ʧʨʠ 

40̄  ʉ. ʂʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʝʘʢʮʽ ̫ʚʠʭʽʜʥʠʭ ʩʧʦʣʫʢ ʫ ʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ 

ʟ ʩʝʤʠ- ʪʘ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʘʤʠ ʧʝʨʝʙʽʛʘʻ ʙʝʟ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʧʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶ-

ʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ 2-(ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ)ʢʘʨʙʦʥʦʪʽʦʣ̔)-ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦ-(ʪʽʦ-

)ʘʤʽʜʠ (10). ɺʠʭʦʜʠ ʮʽʣʴʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʩʢʣʘʜʘʶʪʴ 39-84%.  
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ʊʘʙʣʠʮʷ 3.5 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

ˉ ʩʧʦʣʫʢ n ʍ (Y, Z) (m) R1  ɺʠʭʽʜ, % ʊ. ʧʣ., ÜC ɽʤʧʽʨʠʯʥʘ ʬʦʨʤʫʣʘ LC-MC, m/z ([M+1]) 

1 2 3 4 5 6 7 8 

5.1  1 ï 1 52,6/71,4 192-193 C9H13N3O2S 228 

5.2 3 ï 3 59,0 158-160 C13H21N3O2S: 284 

6.1  1 O ï 70,8 194-196 C13H15N3O3S 294 

6.2  2 O ï 55,0 182-184 C14H17N3O3S 308 

6.3  3 O ï 59,0 152-154 C15H19N3O3S 322 

6.4  4 O ï 89,0 154-156 C16H21N3O3S 336 

6.5  1 S ï 76,0 187-188 C13H15N3O2S2 310 

6.6  2 S ï 72,0  130-133 C14H17N3O2S2 324 

6.7  3 S ï 63,0 148-150 C15H19N3O2S2 338 

6.8  4 S ï 61,0 136-138 C16H21N3O2S2 352 

7.1  1 ï H 75,4 204-206 C12H13N3O2S 264 

7.2  2 ï H 57,0 165-167 C13H15N3O2S 278 

7.3  3 ï H 66,0 193-195 C14H17N3O2S 292 

7.4  4 ï H 48,0  183-185 C15H19N3O2S 306 

7.5  Ad ï H 43,0 158-160 C19H23N3O2S ï 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.5 

1 2 3 4 5 6 7 8 

7.6  4 ï 4-tert-Bu 81,0 170-175 C19H27N3O2S 362 

7.7  1 ï 2-NH2 81,6 187-189 C12H14N4O2S 279 

7.8  2 ï 2-NH2 53,0 201-202 C13H16N4O2S 293 

7.9  3 ï 2-NH2 56,0 195-197 C14H18N4O2S 307 

7.10  4 ï 2-NH2 49,0 213-216 C15H20N4O2S 321 

8.1  3 O H 63,0 213-216 C12H15N3O3S ï 

8.2  3 S H 43,0 155-157 C12H15N3O2S2 ï 

8.3  4 O Me 84,0 184-186 C14H19N3O3S 310 

8.4  4 O Br 55,0 133-135 C13H16BrN3O3S 376 

9.1  1 ï ï 72.3 183-186 C11H12N4O2S 265 

9.2  2 ï ï 55,0 168-170 C12H14N4O2S 279 

9.3  3 ï ï 54,0 185-186 C13H16N4O2S 293 

9.4  Ad ï ï 39,0  153-155 C18H22N4O2S 359 

9.5  Ph ï ï 89.3 265-267 C14H12N4O2S 301 

10.1  1 O ï 75,2 199-201 C6H10N4O2S 203 

10.2  2 O ï 37,3 183-185 C7H12N4O2S 217 

10.3  1 S ï 60,3 252-254 C6H10N4OS2 219 

10.4  2 S ï 60,0 263-265 C7H12N4OS2 233 
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ʊʘʙʣʠʮʷ 3.6 

ɼʘʥʽ ʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

ʉʧʦʣʫʢʘ 
ʈʦʟʨʘʭʦʚʘʥʦ, % ɿʥʘʡʜʝʥʦ, % 

ʉ ʅ N S ʉ ʅ N S 

1 2 3 4 5 6 7 8 9 

5.1 47.56 5.77 18.49 14.11 47.67 5.65 18.54 14.18 

5.2 55.10 7.47 14.83 11.31 55.16 7.53 14.94 11.39 

6.1 53.23 5.15 14.32 10.93 53.29 5.22 14.38 10.97 

6.2 54.71 5.58 13.67 10.43 54.77 5.63 13.72 10.50 

6.3 56.06 5.96 13.07 9.98 56.12 6.02 13.13 10.04 

6.4 57.29 6.31 12.53 9.56 57.34 6.39 12.59 9.61 

6.5 50.47 4.89 13.58 20.72 50.53 4.93 13.64 20.79 

6.6 51.99 5.30 12.99 19.83 52.04 5.36 13.03 19.89 

6.7 53.39 5.68 12.45 19.00 53.43 5.73 12.49 19.06 

6.8 54.68 6.02 11.96 18.24 54.72 6.07 12.02 18.29 

7.1 54.74 4.98 15.96 12.18 54.79 5.03 16.02 12.24 

7.2 56.30 5.45 15.15 11.56 56.36 5.51 15.20 11.61 

7.3 57.71 5.88 14.42 11.00 57.76 5.93 14.48 11.08 

7.4 58.99 6.27 13.76 10.50 59.05 6.32 13.81 10.58 

7.5 63.84 6.49 11.76 8.97 63.91 6.54 11.81 9.03 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.6 

1 2 3 4 5 6 7 8 9 

7.6 63.13 7.53 11.62 8.87 63.21 7.60 11.69 8.93 

7.7 51.78 5.07 20.13 11.52 51.82 5.13 20.18 11.59 

7.8 53.41 5.52 19.16 10.97 53.47 5.59 19.21 11.03 

7.9 54.88 5.92 18.29 10.46 54.93 5.98 18.32 10.51 

7.10 56.23 6.29 17.49 10.01 56.20 6.31 17.42 9.97 

8.1 51.23 5.37 14.94 11.40 51.28 5.41 15.01 11.48 

8.2 48.47 5.08 14.13 21.56 48.52 5.13 14.18 21.61 

8.3 54.35 6.19 13.58 10.36 54.39 6.23 13.63 10.41 

8.4 41.72 4.31 11.23 8.57 41.79 4.39 11.31 8.62. 

9.1 49.99 4.58 21.20 12.13 50.06 4.63 21.26 12.16 

9.2 51.78 5.07 20.13 11.52 57.83 5.13 20.19 11.59 

9.3 53.41 5.52 19.16 10.97 53.48 5.59 19.21 11.03 

9.4 60.31 6.19 15.63 8.94 60.38 6.23 15.68 9.03 

9.5 55.99 4.03 18.66 10.67 56.05 4.06 18.72 10.71 

10.1 35.64 4.98 27.70 15.85 35.72 5.05 27.76 15.89 

10.2 38.88 5.59 25.91 14.82 38.94 5.62 25.96 14.84 

10.3 33.01 4.62 25.67 29.37 33.17 4.69 25.72 29.43 

10.4 36.19 5.21 24.12 27.60 36.24 5.27 24.19 27.66 
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ʉʠʥʪʝʟʦʚʘʥʽ ʩʧʦʣʫʢʠ (5.1, 5.2, 6.1-6.8, 7.1-7.10, 8.1-8.4, 9.1-9.5, 10.1-10.4) 

ï ʙʽʣʽ ʘʙʦ ʩʚʽʪʣʦ-ʞʦʚʪʽ ʢʨʠʩʪʘʣʽʯʥʽ ʩʧʦʣʫʢʠ, ʥʝ ʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ, ʨʦʟʯʠʥʥʽ ʫ 

ʩʧʠʨʪʘʭ, ʜʽʦʢʩʘʥʽ ʪʘ ɼʄʌ (ʪʘʙʣ. 3.5). ʉʪʨʫʢʪʫʨʘ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʩʠʥʪʝʟʦ-

ʚʘʥʠʭ ʩʧʦʣʫʢ ʧʽʜʪʚʝʨʜʞʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ (ʪʘʙʣ. 3.6), 

ʭʨʦʤʘʪʦʤʘʩ-, ɯʏ- ʪʘ 1ʅ ʗʄʈ-ʩʧʝʢʪʨʽʚ. ʗʢ, ʽ ʫ ʧʦʧʝʨʝʜʥʽʭ ʚʠʧʘʜʢʘʭ, ʥʘʷʚʥʽʩʪʴ 

ʢʚʘʟʽʤʦʣʝʢʫʣʷʨʥʦʛʦ ʽʦʥʫ [M+1] ʫ ʭʨʦʤʘʪʦʤʘʩ-ʩʧʝʢʪʨʘʭ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʩʪʨʫʢ-

ʪʫʨʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ.  

ʋ ʩʧʝʢʪʨʘʭ ʗʄʈ 1ʅ ʩʧʦʣʫʢ 5-10, ʫ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʩʧʦʣʫʢ 3 ʪʘ 4, ʫ ʩʣʘʙ-

ʢʦʤʫ ʧʦʣʽ ʨʝʻʩʪʨʫʶʪʴʩʷ ʪʨʠ ʩʠʥʛʣʝʪʥʽ ʧʨʦʪʦʥʠ ʧʨʠ 13.64-12.29 ʤ.ʯ., 12.60-

11.21 ʤ.ʯ. ʪʘ 11.10-10.05 ʤ.ʯ., ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʠʛʥʘʣʘʤ -C(ʆ)NHC(S)-, -

C(S)NHNH- ʪʘ -NHNHC(ʆ)- ʛʨʫʧ, ʚʽʜʧʦʚʽʜʥʦ. ɺ ʩʧʝʢʪʨʘʭ ʗʄʈ 1ʅ ʩʧʦʣʫʢ 7.7-

7.10, ʩʠʛʥʘʣ ʧʨʦʪʦʥʫ -NHNHC(ʆ)-ʛʨʫʧʠ ʚʽʜʩʫʪʥʽʡ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʫʪʚʦʨʝʥ-

ʥʷʤ ʚʥʫʪʨʽʰʥʴʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʦʜʥʝʚʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʘʤʽʥʦ-ʛʨʫʧʦʶ ʬʝʥʽʣʴʥʦʛʦ 

ʬʨʘʛʤʝʥʪʫ ʪʘ ʘʪʦʤʦʤ ʆʢʩʠʛʝʥʫ ʛʽʜʨʘʟʠʜʥʦʛʦ ʟʘʣʠʰʢʫ. ɼʦʜʘʪʢʦʚʦ, ʮʝ ʧʽʜʪʚʝʨ-

ʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʧʘʨʘʤʘʛʥʽʪʥʠʤ ʟʩʫʚʦʤ (8.41-7.62 ʤ.ʯ.) ʪʘ ʩʧʝʮʠʬʽʯʥʠʤ ʨʝʟʦ-

ʥʫʚʘʥʥʷʤ (ʫʰʠʨʝʥʠʡ ʤʫʣʴʪʠʧʣʝʪ) ʘʤʽʥʦ-ʛʨʫʧʠ (ʨʠʩ. 3.9). ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, 

ʱʦ ʩʠʛʥʘʣ ʘʤʽʥʦ-ʛʨʫʧʠ ʨʝʟʦʥʫʻ ʩʧʽʣʴʥʦ ʟ ʅ-6 ʬʝʥʽʣʴʥʦʛʦ ʟʘʤʽʩʥʠʢʘ.  

 

ʈʠʩ. 3.9. 1H ʗʄʈ ʩʧʝʢʪʨ N-(2-(2-ʘʤʽʥʦʙʝʥʟʦʾʣ)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʣ̔)-

ʮʠʢʣʦʙʫʪʘʥʢʘʨʙʦʢʩʘʤʽʜʫ (7.8) 
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ʑʦ ʩʪʦʩʫʻʪʴʩʷ, 1H ʗʄʈ ʩʧʝʢʪʨʽʚ ʩʧʦʣʫʢ 10, ʪʦ ʚʦʥʠ ʪʘʢʦʞ ʤʘʶʪʴ ʧʝʚʥʫ 

ʦʩʦʙʣʠʚʽʩʪʴ. ʊʘʢ, ʩʠʛʥʘʣ ʧʨʦʪʦʥʫ -NHNHC(ʆ)NH2-ʬʨʘʛʤʝʥʪʫ ʫ ʩʧʦʣʫʢ 10.1 ʪʘ 

10.2 ʟʘʟʥʘʻ ʟʥʘʯʥʦʛʦ ʜʽʘʤʘʛʥʽʪʥʦʛʦ ʟʩʫʚʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʨʘʞʝʥʦʛʦ ʝʣʝʢʪʨʦʥʦʜʦ-

ʥʦʨʥʦʛʦ ʚʧʣʠʚʫ ʘʤʽʥʦ-ʛʨʫʧʠ (+ʄ) ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʠʥʛʣʝʪʫ ʧʨʠ 8.88-

8.61 ʤ.ʯ. (ʨʠʩ. 3.10). ʊʦʜʽ ʷʢ, ʫ ʩʧʦʣʫʢʘʭ 10.3 ʪʘ 10.4 ʜʘʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʥʝ ʩʧʦ-

ʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʟʚôʷʟʢʫ ʟ ʥʘʷʚʥʽʩʪʶ ʫ ʤʦʣʝʢʫʣʽ ʘʪʦʤʫ ʉʫʣʴʬʫʨʫ, ʱʦ ʤʘʻ ʙʽʣʴʰʠʡ 

ʘʪʦʤʥʠʡ ʨʘʜʽʫʩ ʪʘ ʷʢ ʥʘʩʣʽʜʦʢ ʝʬʝʢʪʠʚʥʽʰʝ ʨʦʟʧʦʜʽʣʷʻ ʥʘ ʩʦʙʽ ʥʘʜʣʠʰʢʦʚʫ 

ʝʣʝʢʪʨʦʥʫ ʛʫʩʪʠʥʫ. ɼʦʜʘʪʢʦʚʦ ʫ ʩʧʝʢʪʨʘʭ ʩʧʦʣʫʢ 10 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʚʦʧʨʦ-

ʪʦʥʥʠʡ ʩʠʥʛʣʝʪ NH2-ʛʨʫʧʠ ʧʨʠ 7.68-5.98 ʤ.ʯ., ʭʽʤʽʯʥʠʡ ʟʩʫʚ ʷʢʦʛʦ ʪʘʢʦʞ ʟʘʣʝ-

ʞʠʪʴ ʚʽʜ ʚʠʱʝʟʘʟʥʘʯʝʥʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʤʦʣʝʢʫʣʠ. 

 

ʈʠʩ. 3.10. 1H ʗʄʈ ʩʧʝʢʪʨ 2-((ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽʣ)ʢʘʨʙʘʤʦʪʽʦʽʣ)ʛʽʜʨʘ-

ʟʠʥ-1-ʢʘʨʙʦʢʩʘʤʽʜʫ (10.1) 

ʉʠʛʥʘʣʠ ʧʨʦʪʦʥʽʚ ʬʝʥʽʣʴʥʠʭ ʘʙʦ ʘʨʠʣʴʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʩʧʦʣʫʢ 6 ʪʘ 7 ʫ ʩʧʝ-

ʢʪʨʽ 1ʅ ʗʄʈ ʣʝʛʢʦ ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ A2B2- (7.6), 

ɸ2ɺ2ʉ- (6.1-6.8, 7.1-7.5) ʪʘ ɸɺʉD-ʩʠʩʪʝʤ (7.7-7.10). ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ (ʩʧʦʣʫʢʠ 

6) ʩʠʛʥʘʣʠ ʧʨʦʪʦʥʽʚ ʬʝʥʽʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʫ, ʟʘ ʨʘʭʫʥʦʢ ʚʧʣʠʚʫ ʩʫʩʽʜʥʴʦʛʦ ʛʝʪʝ-

ʨʦʘʪʦʤʫ (ʆʢʩʠʛʝʥ ʘʙʦ ʉʫʣʴʬʫʨ), ʤʘʶʪʴ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʟʦʥʫʚʘʥʥʷ [96]. ɺ 

ʩʧʦʣʫʢʘʭ 7.4-7.10, ʜʣʷ ʘʨʦʤʘʪʠʯʥʠʭ ʧʨʦʪʦʥʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʜʽʘʤʘʛʥʽʪʥʠʡ ʟʩʫʚ, ʟʘ 

ʨʘʭʫʥʦʢ ʚʥʫʪʨʽʰʥʴʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʦʜʥʝʚʦʛʦ ʟʚôʷʟʢʫ. ʇʨʦʪʦʥʠ ʛʝʪʝʨʦʮʠʢʣʽʯ-

ʥʠʭ ʬʨʘʛʤʝʥʪʽʚ (ʬʫʨʘʥ ʪʘ ʪʽʦʬʝʥ) ʩʧʦʣʫʢ 8 ʫ ʩʧʝʢʪʨʘʭ ʗʄʈ 1ʅ ʤʘʶʪʴ çʢʣʘʩʠ-

ʯʥʫè ʤʫʣʴʪʠʧʣʝʪʥʽʩʪʴ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʭʽʤʽʯʥʽ ʟʩʫʚʠ [96]. ʅʘʧʨʠʢʣʘʜ, ʩʠʛʥʘʣʠ 
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ʧʨʦʪʦʥʽʚ ʪʽʦʬʝʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʫ (8.2) ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʨʠ 7.85 ʤ.ʯ. (ʜ, ʅ-3), 7.64 

ʤ.ʯ. (ʜ, ʅ-5) ʪʘ 7.09 ʤ.ʯ. (ʪ, ʅ-4) ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʂʉʉɺ. ʇʽʨʠʜʠʥʦʚʠʡ ʬʨʘʛʤʝʥʪ 

(9.1-9.5) ʫ ʩʧʝʢʪʨʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ɸ2ɺ2 ʩʠʩʪʝʤʠ, ʘ ʩʘʤʝ ʩʠʛʥʘʣʘʤʠ ʜʚʦ-

ʧʨʦʪʦʥʥʠʭ ʜʫʙʣʝʪʽʚ ʅ-2,6 ʪʘ ʅ-3,5 ʧʨʠ 8.72-8.69 ʪʘ 8.05-7.79 ʤ.ʯ. ʟ ʂʉʉɺ 4,9-5,2 

ɻʮ.  

ʋ ʩʧʝʢʪʨʘʭ 1ʅ ʗʄʈ ʩʧʦʣʫʢ 5-10 ʫ ʩʠʣʴʥʦʤʫ ʧʦʣʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʠʛ-

ʥʘʣʠ ʧʨʦʪʦʥʽʚ ʮʠʢʣʦʘʣʢʘʥʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʷʢʽ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʝʜʩʪʘʚ-

ʣʝʥʽ ʧʦʯʝʨʛʦʚʦ ʨʝʟʦʥʫʶʯʠʤʠ ʤʫʣʴʪʠʧʣʝʪʘʤʠ: ʤʝʪʠʥʦʚʠʡ ʧʨʦʪʦʥ, ʘʢʩʽʘʣʴʥʽ ʪʘ 

ʝʢʚʘʪʦʨʽʘʣʴʥʽ ʤʝʪʠʣʝʥʦʚʽ ʧʨʦʪʦʥʠ. ʂʨʽʤ ʪʦʛʦ, ʫ 1ʅ ʗʄʈ-ʩʧʝʢʪʨʘʭ ʩʧʦʣʫʢ 6.1-

6.8 ʧʨʦʷʚʣʷʶʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʜʚʦʧʨʦʪʦʥʥʽ ʩʠʥʛʣʝʪʠ ʤʝʪʠʣʝʥʦʚʦ ʾʛʨʫʧʠ, 

ʷʢʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʛʦ ʩʫʩʽʜʥʴʦʛʦ ʛʝʪʝʨʦʘʪʦʤʘ ʨʝʻʩʪʨʫʶʪʴʩʷ ʧʨʠ 4.67-

4.60 ʤ.ʯ. (-ʉH2O-) ʘʙʦ 3.83-3.76 ʤ.ʯ. (-ʉH2S-).  

ʉʧʝʢʪʨʠ 13ʉ ʗʄʈ ʩʧʦʣʫʢ 6.1, 10.1 ʪʘ 10.3 ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʩʪʨʫ-

ʢʪʫʨʫ ʩʠʥʪʝʟʦʚʘʥʠʭ ʨʝʯʦʚʠʥ. ʊʘʢ, ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʩʠʛʥʘʣʠ sp3-ʛʽʙʨʠʜʠʟʦʚʘ-

ʥʠʭ ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ ʮʠʢʣʦʧʨʦʧʘʥʦʚʦʛʦ ʮʠʢʣʫ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʧʨʠ 14.37-14.31 

(Cpr, ʉ-1) ʤ.ʯ. ʪʘ 9.87-9.57 (Cpr, ʉ-2,3) ʤ.ʯ.  

 

ʈʠʩ. 3.11. 13ʉ ʗʄʈ ʩʧʝʢʪʨ N-(2-(2-ʬʝʥʦʢʩʽʘʮʝʪʠʣ)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽ-

ʦ̔ʣ)ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʢʩʘʤʽʜʫ (6.1) 
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ʉʠʛʥʘʣʠ ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ ʢʘʨʙʦʢʩʘʤʽʜʥʦʾ (CprC(O)NH-), ʪʽʦʘʤʽʜʥʦʾ (-

C(O)NHC(S)-) ʪʘ ʛʽʜʨʘʟʠʜʥʦʾ (-NHNHC(O)-) ʛʨʫʧ ʫ ʩʧʦʣʫʮʽ 6.1 ʨʝʻʩʪʨʫʶʪʴʩʷ 

ʧʨʠ 175.7, 178.3 ʪʘ 165.6 ʤ.ʯ. (ʨʠʩ. 3.11). ʂʘʨʪʠʥʘ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ʩʠʛʥʘʣʽʚ 

ʘʪʦʤʫ ʂʘʨʙʦʥʫ ʢʘʨʙʦʢʩʘʤʽʜʥʦʾ (CprC(O)NH-), ʪʽʦʘʤʽʜʥʦʾ (-C(O)NHC(S)-) ʪʘ 

ʢʘʨʙʦʢʩ(ʪʽʦ-)ʘʤʽʜʥʦʾ (-NHC(ʍ)NH2) ʛʨʫʧ ʫ ʩʧʦʣʫʢʘʭ 10.1 ʪʘ 10.3 ʜʝʱʦ ʽʥʰʘ, ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʨʘʞʝʥʦʛʦ ʝʣʝʢʪʨʦʥʦʜʦʥʦʨʥʦʛʦ ʚʧʣʠʚʫ ʘʤʽʥʦʛʨʫʧʠ. ʊʘʢ, ʚʦʥʠ ʨʝʻʩ-

ʪʨʫʶʪʴʩʷ ʧʨʠ 183.4-182.1 ʤ.ʯ, 175.6-175.2 ʪʘ 169.6-156.4 ʤ.ʯ. ɸʪʦʤʠ ʂʘʨʙʦʥʫ 

ʬʝʥʦʢʩʠʘʮʝʪʠʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʫ (6.1) ʨʝʻʩʪʨʫʶʪʴʩʷ ʫ ʢʣʘʩʠʯʥʠʭ ʦʙʣʘʩʪʷʭ: 

158.11 (Ph C-1), 129.96 (Ph C-3,5), 121.77 (Ph C-4), 115.18 (Ph C-2,4) ʪʘ 66.02 (-

CH2OPh) ʤ.ʯ.  

ʆʪʞʝ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʽ ʧʨʝʧʘʨʘʪʠʚʥʽ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ 

N-[2-(ʮʠʢʣʦʘʣʢʽʣ-(ʬʝʥʽʣʦʢʩʦ-(ʪʽʦ-)ʘʮʝʪʠʣ-, ʘʨʦʾʣ-, ʛʝʪʘʨʦʾʣ-)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦ-

ʥʦʪʽʦʽʣ]ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ ʰʣʷʭʦʤ ʨʝʘʢʮʽʾ ʥʫʢʣʝʦʬʽʣʴʥʦʛʦ ʧʨʠʻʜʥʘʥʥʷ 

ʛʽʜʨʘʟʠʥ ʛʽʜʨʘʪʫ ʪʘ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʦʭʽʜʥʠʤʠ ʜʦ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ 

ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ. ɿôʷʩʦʚʘʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʘʥʫ ʨʝʘʢʮʽʶ (ʪʝʤʧʝʨʘ-

ʪʫʨʘ, ʪʨʠʚʘʣʽʩʪʴ) ʪʘ ʦʙʛʦʚʦʨʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʟ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ 1ʅ ʪʘ 13ʉ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʽʾ. 

3.4. Cʠʥʪʝʟ ʨʷʜʫ ʘʟʦʣʽʚ ʥʘ ʦʩʥʦʚʽ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʪʘ ʾʭ ʬʫ-

ʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʤʽʱʝʥʠʭ 

ɸʟʦʣʠ ʪʘ ʾʭ ʟʘʤʽʱʝʥʽ ï ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʽ ʥʘʡʚʽʜʦʤʽʰʠʭ ʢʣʘʩʽʚ 

ʛʝʪʝʨʦʮʠʢʣʽʯʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʦʙôʻʢʪʘʭ ʪʘ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʘʭ [117-130]. ʄʝʪʦʜʠ ʩʠʥʪʝʟʫ ʘʟʦʣʽʚ (ʪʽʘʟʦʣʠ, ʪʽʘ-

ʟʦʣʽʜʠʥ, ʪʽʘʜʽʘʟʦʣʠ, ʪʨʠʘʟʦʣʠ ʪʘ ʽʥʰʽ) ʪʘ ʾʭ ʟʘʤʽʱʝʥʠʭ ʨʽʟʥʦʤʘʥʽʪʥʽ [117-129], 

ʘʣʝ ʟʘʟʚʠʯʘʡ ʦʩʥʦʚʦʶ ʾʭ ʩʠʥʪʝʟʫ ʻ ʮʠʢʣʽʟʘʮʽ ̫ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʤʽʱʝʥʠʭ ʛʽʜ-

ʨʘʟʠʥʫ (ʤʦʥʦ- ʪʘ ʜʠʘʮʠʣʛʽʜʨʘʟʠʥʠ, ʪʽʦʩʝʤʽʢʘʨʙʘʟʠʜʠ, ʪʽʦʢʘʨʙʘʟʠʜʠ, ʜʠʪʽʦʢʘʨ-

ʙʘʟʘʪʠ, ʪʽʦʘʮʠʣʛʽʜʨʘʟʠʥʠ, ʜʠʪʽʦʩʝʯʦʚʠʥʠ ʪʦʱʦ) ʘʙʦ ʾʭ ʚʟʘʻʤʦʜʽʷ ʟ ʮʠʢʣʽʟʫʶ-

ʯʠʤʠ ʨʝʘʛʝʥʪʘʤʠ (ʬʝʥʘʮʠʣʛʘʣʦʛʝʥʽʜʠ, ʘʢʣʽʣ ʭʣʦʨʘʮʝʪʘʪʠ, ʭʣʦʨʘʥʛʽʜʨʠʜʠ ʘʙʦ 

ʘʥʛʽʜʨʠʜʠ ʢʠʩʣʦʪ, ʽʟʦʮʽʘʥʘʪʠ, ʽʟʦʪʽʦʮʽʘʥʘʪʠ, ʜʠʘʣʢʽʣ ʙʫʪ-2-ʝʥʜʽʦʣʘʪʠ, ʭʣʦʨʘʮʝ-

ʪʦʥʽʪʨʠʣʠ, ʦʩʥʦʚʠ ʪʦʱʦ). ʈʽʟʥʦʧʣʘʥʦʚʘ ʪʘ ʚʠʩʦʢʘ ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʠʭ ʘʟʦʣʽʚ 
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ʟʘʢʨʽʧʠʣʘ ʟʘ ʥʠʤʠ ʩʪʘʪʫʩ çʧʨʠʚʽʣʝʛʽʡʦʚʘʥʠʭè ʪʘ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦ ʧʨʠʚʘʙʣʠʚʠʭ. 

ɼʣʷ ʜʘʥʠʭ ʛʝʪʝʨʦʮʠʢʣʽʚ ʭʘʨʘʢʪʝʨʥʘ ʧʨʦʪʠʟʘʧʘʣʴʥʘ, ʘʥʘʣʛɹʝʪʠʯʥʘ, ʧʨʦʪʠʝʧʽʣʝ-

ʧʪʠʯʥʘ, ʩʝʯʦʛʽʥʥʘ, ʧʨʦʪʠʤʽʢʨʦʙʥʘ, ʧʨʦʪʠʚʽʨʫʩʥʘ, ʧʨʦʪʠʧʫʭʣʠʥʥʘ, ʧʨʦʪʠʪʫʙʝʨ-

ʢʫʣʴʦʟʥʘ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʚʠʜʽʚ ʘʢʪʠʚʥʦʩʪʽ [118, 120, 122, 125, 127-129, 130]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʟʥʘʯʝʥʠʡ ʢʣʘʩ ʩʧʦʣʫʢ ʻ ʽʥʛʽʙʽʪʦʨʘʤʠ ʢʘʨʙʦʘʥ-

ʛʽʜʨʘʟ, ʮʠʢʣʦʦʢʩʠʛʝʥʘʟ, ʝʥʜʦʧʝʧʪʠʜʘʟ, ʘʤʽʥʦʧʝʧʪʠʜʘʟ, ʤʘʪʨʠʢʩʥʠʭ ʤʝʪʘʣʦʧʨʦ-

ʪʝʾʥʘʟ, ʬʦʩʬʦʜʽʝʩʪʝʨʘʟ, ʪʠʨʦʟʠʥʢʽʥʘʟ, PPARs-ʨʝʮʝʧʪʦʨʽʚ ʪʦʱʦ. ʇʨʦʪʝ, ʽ ʥʘ ʜʘ-

ʥʦʤʫ ʝʪʘʧʽ ʩʠʥʪʝʟ ʪʘ ʤʦʜʠʬʽʢʘʮʽʷ ʘʟʦʣʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ 

ʤʝʜʠʯʥʦʾ ʭʽʤʽʾ ʽ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʦʚʽ ʩʧʦʣʫʢʠ ʽʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʬʘʨʤʘ-

ʢʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʆʪʞʝ, ʫ ʜʘʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʧʦʢʘʟʘʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʪʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʟʘʤʽʱʝʥʠʭ ʜʣʷ ʩʠʥʪʝʟʫ ʨʷʜʫ ʘʟʦʣʽʚ (1,3,4-ʪʽʘʜʽʘʟʦʣʽʚ, ʪʽʘʟʦʣʽʜʠʥʽʚ, ʪʨʠʘʟʦʣʽʚ), 

ʷʢ ʧʨʠʚʘʙʣʠʚʠʭ ʢʘʥʜʠʜʘʪʽʚ ʫ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ. 

ɼʣʷ ʩʧʨʷʤʦʚʘʥʦʛʦ ʩʠʥʪʝʟʫ ʟʘʤʽʱʝʥʠʭ 1,3,4-ʪʽʘʜʽʘʟʦʣʽʚ (11) ʥʘʤʠ ʧʨʦʚʝ-

ʜʝʥʘ cʧʨʦʙʘ ʮʠʢʣʽʟʘʮʽʾ ʜʝʷʢʠʭ ʜʽʘʮʠʣʩʝʤʠʢʘʨʙʘʟʠʜʽʚ (6.7, 9.1, 10.1, 10.2) ʫ ʢʦʥ-

ʮʝʥʪʨʦʚʘʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʢʠʩʣʦʪʘʭ (ʨʠʩ. 3.11). ʅʘʞʘʣʴ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʢʮʽʾ 

ʬʦʨʤʫʶʪʴʩʷ ʚʽʜʦʤʽ 5-ʟʘʤʽʱʝʥʽ 2-ʘʤʽʥʦ-1,3,4-ʪʽʘʜʽʘʟʦʣʠ (11.1-11.3). ʈʝʘʢʮʽʷ ʨʝ-

ʘʣʽʟʫʻʪʴʩʷ ʟʘ ʚʽʜʦʤʠʤ ʤʝʭʘʥʽʟʤʦʤ [131], ʘ ʩʘʤʝ ʯʝʨʝʟ ʥʫʢʣʝʦʬʽʣʴʥʫ ʘʪʘʢʫ ʝʣʝ-

ʢʪʨʦʥʥʦʾ ʧʘʨʠ ʘʪʦʤʫ ʉʫʣʴʬʫʨʫ ʧʦ ʢʘʨʙʦʥʽʣʴʥʽʡ ʛʨʫʧʽ ʩʝʤʠʢʘʨʙʘʟʠʜʥʦʛʦ ʬʨʘʛ-

ʤʝʥʪʫ ʟ ʥʘʩʪʫʧʥʦʶ ʜʝʛʽʜʨʘʪʘʮʽʻʶ ʫʪʚʦʨʝʥʦʛʦ ʽʥʪʝʨʤʝʜʽʘʪʫ ʽ ʚʥʫʪʨʽʰʥʴʦʤʦʣʝ-

ʢʫʣʷʨʥʦʶ ʤʽʛʨʘʮʽʻʶ ʧʨʦʪʦʥʫ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʘʨʦʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. ʂʨʽʤ ʪʦʛʦ, 

ʫ ʧʨʦʮʝʩʽ ʮʠʢʣʽʟʘʮʽʾ ʜʦʜʘʪʢʦʚʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʽʜʨʦʣʽʟ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʘʤʽʜʥʦʛʦ 

ʬʨʘʛʤʝʥʪʘ ʤʦʣʝʢʫʣʠ. ʗʢ ʚʠʷʚʠʣʦʩʷ, ʜʘʥʠʡ ʤʝʪʦʜ ʥʝ ʻ ʧʨʝʧʘʨʘʪʠʚʥʠʤ ʚ ʟʚôʷʟʢʫ 

ʟ ʫʪʚʦʨʝʥʥʷʤ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʢʨʠʩʪʘʣʽʟʘʮʽʷ ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʥʝʟʥʘʯʥʠʤʠ ʚʠʭʦʜʘʤʠ (20-30%). ɼʣʷ ʨʦʟʰʠʨʝʥʥʷ ʙʽʦ-

ʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟʘʤʽʱʝʥʠʭ 1,3,4-ʪʽʘʜʽʘʟʦʣʽʚ, ʥʘʤʠ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʘ ʮʠ-

ʢʣʽʟʘʮʽʷ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ (12.1-12.4) ʟ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʦʤ ʟʘ ʟʘ-

ʟʥʘʯʝʥʠʭ ʫʤʦʚ. ʈʝʘʢʮʽʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʚʠʱʝʥʘʚʝʜʝʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʯʝʨʝʟ ʩʪʘ-

ʜʽʶ ʫʪʚʦʨʝʥʥʷ 2-(ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʪʽʦʘʤʽʜʽʚ (ɸ) ʟ 
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ʫʪʚʦʨʝʥʥʷʤ ʚʽʜʦʤʠʭ 2-ʘʤʽʥʦ-5-ʮʠʢʣʦʘʣʢʽʣ-1,3,4-ʪʽʘʜʽʘʟʦʣʽʚ (11.4-11.7) ʟ ʚʠʭʦ-

ʜʦʤ 41-70% (ʨʠʩ. 3.12) [132].  

 

ʈʠʩ. 3.12. ʇʽʜʭʦʜʠ ʜʦ ʩʠʥʪʝʟʫ ʟʘʤʽʱʝʥʠʭ 2-ʘʤʽʥʦ-1,3,4-ʪʽʘʜʽʘʟʦʣ-2-ʘʤʽʥʽʚ 

ʪʘ 1,5-ʜʠʛʽʜʨʦ-4ʅ-1,2,4-ʪʨʠʘʟʦʣ-5-ʪʽʦʥʽʚ 

ʉʠʥʪʝʟ ʟʘʤʽʱʝʥʠʭ ʪʨʠʘʟʦʣ-5-ʪʽʦʥʽʚ (13), ʧʨʦʚʝʜʝʥʠʡ ʟ ʚʨʘʭʫʚʘʥʥʷ ʩʧʦʥ-

ʪʘʥʥʦʾ ʮʠʢʣʽʟʘʮʽʾ N-(2-(ʬʝʥʽʣʦʢʩʠ-(ʪʽʦ)ʘʮʝʪʠʣ-ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦʘ-

ʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ (6) ʟʘ ʟʥʘʯʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʨʝʘʢʮʽʾ ʪʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

(ʜʠʚ. ʧʽʜʨʦʟʜʽʣ 2.3). ʊʘʢ ʜʽʡʩʥʦ, ʪʨʠʚʘʣʝ ʥʘʛʨʽʚʘʥʥʷ (8 ʛʦʜʠʥ) ʩʧʦʣʫʢ (6.2, 6.4, 

6.7, 6.8) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʢʠʧʽʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʪʨʠʘ-

ʟʦʣ-5-ʪʽʦʥʽʚ (13.1-13.4, ʨʠʩ. 3.12). ʎʽʢʘʚʦ, ʱʦ ʟʘ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚ ʩʧʦʥʪʘʥ-

ʥʦʾ ʮʠʢʣʽʟʘʮʽʾ ʟʘʟʥʘʻ ʪʘʢʦʞ 2-(ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽʣ)ʢʘʨʙʦʥʦʪʽʦʽʣ)-ʛʽʜʨʘʟʠʥ-1-

ʢʘʨʙʦʪʽʦʘʤʽʜ (10.3) ʟ ʫʪʚʦʨʝʥʥʷʤ 3-ʘʤʽʥʦ-4-ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽʣ-1,5-ʜʠʛʽʜʨʦ-

4H-1,2,4-ʪʨʠʘʟʦʣ-5-ʪʽʦʥʫ (13.5). ʊʦʜʽ ʷʢ, ʨʦʟʰʠʨʠʪʠ ʜʘʥʫ ʨʝʘʢʮʽʶ ʥʘ ʽʥʰʽ ʜʽʘ-

ʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ (7-9) ʥʝ ʚʜʘʣʦʩʷ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʘʥʠʡ ʧʨʦʮʝʩ ʥʝ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʫ ʥʘʩʣʽʜʦʢ ʧʦʥʠʞʝʥʥʷ ʥʫʢʣʝʦʬʽʣʴʥʦʩʪʽ ʘʪʦʤʫ ʅʽʪʨʦʛʝʥʫ ʘʮʠʣʛʽʜʨʘʟʠ-

ʜʥʦʾ ʛʨʫʧʠ, ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʛʦ ʘʢʮʝʧʪʦʨʥʦʛʦ ʚʧʣʠʚʫ ʟʘʤʽʩʥʠʢʽʚ (ʘʨʠʣ-, ʛʝʪʘ-

ʨʠʣ). ʊʦʜʽ ʷʢ, ʛʝʪʝʨʦʮʠʢʣʽʟʘʮʽʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʭʽʜʥʠʭ ʩʧʦʣʫʢ (7-9) ʟʘ ʟʘʛʘ-

ʣʴʥʦʧʨʠʡʥʷʪʠʤ ʤʝʪʦʜʦʤ (ʮʠʢʣʽʟʘʮʽʷ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʣʫʛʽʚ) [125] ʧʨʠʚʦʜʠʪʴ ʜʦ 
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ʚʽʜʦʤʠʭ ʪʨʠʘʟʦʣ-5-ʪʽʦʥʽʚ (14). ɹʝʟʧʝʨʝʯʥʦ, ʱʦ ʨʝʘʢʮʽʷ ʧʨʦʪʽʢʘʻ ʟ ʫʪʚʦʨʝʥʥʷʤ 

4-ʘʮʠʣʟʘʤʽʱʝʥʠʭ ʪʨʠʘʟʦʣ-5-ʪʽʦʥʽʚ, ʷʢʽ ʟʘ ʜʘʥʠʭ ʫʤʦʚ ʛʽʜʨʦʣʽʟʫʶʪʴʩʷ ʜʦ ʮʽʣʴʦ-

ʚʠʭ ʩʧʦʣʫʢ 14. 

Cʠʥʪʝʟ N-(4-oʢʩʦ-3-R-ʪʽʘʟʦʣʽʜʠʥ-2-ʽʣʽʜʝʥ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ 

(15.1-15.5) ʧʨʦʚʝʜʝʥʠʡ ʟʘ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [122], ʚʟʘʻʤʦʜʽʻʶ ʜʠʟʘʤʽʱʝ-

ʥʠʭ ʪʽʦʩʝʯʦʚʠʥ (3.1, 3.3, 3.19, 3.22) ʘʙʦ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʫ (7.1) ʟ ʤʝ-

ʪʠʣ(ʙʫʪʠʣ) ʭʣʦʨʘʮʝʪʘʪʦʤ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʢʘʣʽʶ ʘʮʝʪʘʪʫ ʘʙʦ ʫ ɼʄʌ ʫ ʧʨʠʩʫʪʥʦ-

ʩʪʽ ʪʨʠʝʪʠʣʘʤʽʥʫ (ʨʠʩ.3.13). ʅʘʤʠ ʪʘʢʦʞ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʦʜʥʦʨʝʘʢʪʦʨʥʠʡ 

ʤʝʪʦʜ ʩʠʥʪʝʟʫ 5-ʘʨʠʣʽʜʝʥʧʦʭʽʜʥʠʭ 3-R-4-ʪʽʘʟʦʣʽʜʠʥʦʥʽʚ (16.1-16.5), ʷʢʠʡ ʟʘ-

ʩʥʦʚʘʥʠʡ ʥʘ [2+3]-ʮʠʢʣʦʢʦʥʜʝʥʩʘʮʽʾ ʚʠʭʽʜʥʠʭ ʩʧʦʣʫʢ (3.2, 3.4, 3.10, 3.11, 3.21, 

3.22, 7.1) ʟ ʙʫʪʠʣ ʭʣʦʨʘʮʝʪʘʪʦʤ ʪʘ ʧʦʜʘʣʴʰʦʶ ʢʦʥʜʝʥʩʘʮʽʻʶ ʟ 4-ʥʽʪʨʦʙʝʥʟʘʣʴ-

ʜʝʛʽʜʦʤ ʟʘ ʂʥʝʚʝʥʘʛʝʣʝʤ [133]. ʇʨʠ ʟʘʟʥʘʯʝʥʠʭ ʤʝʪʦʜʘʭ ʩʠʥʪʝʟʫ ʫʪʚʦʨʶʶʪʴʩʷ 

ʮʽʣʴʦʚʽ ʧʨʦʜʫʢʪʠ ʟ ʟʘʜʦʚʽʣʴʥʠʤʠ ʚʠʭʦʜʘʤʠ. 

 

ʈʠʩ. 3.13. ʉʠʥʪʝʟ N-(4-oʢʩʦ-3-R-ʪʽʘʟʦʣʽʜʠʥ-2-ʽʣʽʜʝʥ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩ-

ʘʤʽʜʽʚ ʪʘ ʾʭ 5-ʘʨʠʣʽʜʝʥʧʦʭʽʜʥʠʭ 

 

ʉʠʥʪʝʟʦʚʘʥʽ ʩʧʦʣʫʢʠ (11, 13-16) ï ʩʚʽʪʣʦ-ʞʦʚʪʽ ʘʙʦ ʞʦʚʪʽ ʢʨʠʩʪʘʣʽʯʥʽ 

ʩʧʦʣʫʢʠ, ʥʝ ʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ, ʨʦʟʯʠʥʥʽ ʘʙʦ ʤʘʣʦʨʦʟʯʠʥʥʽ (ʩʧʦʣʫʢʠ 11.1-11.6) ʫ 

ʩʧʠʨʪʘʭ, ʨʦʟʯʠʥʥʽ ʫ ʜʽʦʢʩʘʥʽ ʪʘ ɼʄʌ (ʪʘʙʣ. 3.7). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʧʽʜʪʚʝʨʜʞʝʥʘ ʤʝʪʦ-

ʜʘʤʠ ʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ (ʪʘʙʣ. 3.8), ʭʨʦʤʘʪʦ-ʤʘʩ- (ʪʘʙʣ. 3.7) ʪʘ 1ʅ ʗʄʈ-ʩʧʝ-

ʢʪʨʦʤʝʪʨʠʯʥʦ (ʪʘʙʣ. ɸ1). ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʘʭ, ʫ ʭʨʦʤʘʪʦʤʘʩ-ʩʧʝʢʪʨʘʭ ʨʝʻʩʪ-

ʨʫʻʪʴʩʷ ʢʚʘʟʽʤʦʣʝʢʫʣʷʨʥʠʡ ʽʦʥ [M+1] (ʚʠʥʷʪʦʢ ʩʧʦʣʫʢʘ 11.1), ʷʢʠʡ ʧʽʜʪʚʝʨ-

ʜʞʫʻ ʾʭ ʩʪʨʫʢʪʫʨʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ.   
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ʊʘʙʣʠʮʷ 3.7 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

ˉ ʩʧʦʣʫʢ* R  R1 (n) ɺʠʭʽʜ, % ʊ. ʧʣ., ÜC ɽʤʧʽʨʠʯʥʘ ʬʦʨʤʫʣʘ LC-MC, m/z ([M+1]) 

1 2 3 4 5 6 7 

11.1 PhSCH2- ï 24,5 146-148 C9H9N3S2 224 

11.2 Py-4 ï 21,8 152-154 C7H6N4S 179 

11.3 NH2 ï 29,6 201-203 C2H4N4S 117 

11.4  ʉpr ï 41,2 219-221 C5H7N3S ï 

11.5  ʉbu ï 64,8 229-232 C6H9N3S 156 

11.6  ʉpe ï 60,3 232-235 C7H11N3OS 170 

11.7  Cy ï 70,0 242-244 C8H13N3S 184 

13.1  PhOCH2- ʉbuʉʆ- 35,4 190-192 C14H15N3O2S 290 

13.2  PhOCH2- ʉʫʉʆ- 48,2 172-174 C16H19N3O2S 318 

13.3  PhSCH2- ʉpeʉʆ- 54,6 184-186 C15H17N3OS2 320 

13.4  PhSCH2- ʉʫʉʆ- 58,1 164-166 C16H19N3OS2 334 

13.5  NH2- ʉpr 38,7 143-145 C6H8N4OS: 185 

14.1 PhSCH2- ï 54,8 96-98 C9H9N3S2 224 

14.2 Ph ï 76,3 132-134 C8H7N3S 178 

14.3 Furyl-2 ï 67,8 158-160 C6H5N3OS 168 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.7 

1 2 3 4 5 6 7 

14.4 Pyridyl-4 ï 81,0 162-164 C7H6N4S 179 

15.1  Ph 1 57,0 213-215 C13H12N2O2S 261 

15.2  3-ʄʝʉ6ʅ4 1 34,0 182-185 C14H14N2O2S 275 

15.3  Ph 3 55,0 258-260 C15H16N2O2S 289 

15.4  4-ʄʝʉ6ʅ4 3 58,0 195-198 C16H18N2O2S 303 

15.5  PhC(O)NH- 1 65,0 242-248 C14H13N3O3S ï 

16.1  2-ʄʝʉ6ʅ4 1 48,0 187-189 C21H17N3O4S 408 

16.2  4-ʄʝʉ6ʅ4 1 82,4 234-236 C21H17N3O4S 408 

16.3  4-Clʉ6ʅ4 1 58,2 199-201 C20H14ClN3O4S 428 

16.4  2-ʄʝʆʉ6ʅ4 1 53,0 218-220 C21H17N3O5S 424 

16.5  2-ʄʝʉ6ʅ4 3 36,0 184-186 C23H21N3O4S ï 

ʇʨʠʤʽʪʢʘ: ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʦʣʫʢʠ 11.1-11.7, 14.1-14.4 ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʘʥʠʤ ʣʽʪʝʨʘʪʫʨʠ 132, 134, ʚʽʜʧʦ-

ʚʽʜʥʦ. 
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ʊʘʙʣʠʮʷ 3.8 

ɼʘʥʽ ʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

ʉʧʦʣʫʢʘ 
ʈʦʟʨʘʭʦʚʘʥʦ, % ɿʥʘʡʜʝʥʦ, % 

ʉ ʅ N S ʉ ʅ N S 

1 2 3 4 5 6 7 8 9 

11.1 48.41 4.06 18.82 28.71 48.47 4.09 18.84 28.74 

11.2 47.18 3.39 31.44 17.99 47.21 3.43 31.48 18.03 

11.3 20.68 3.47 48.24 27.60 20.70 3.49 48.28 27.63 

11.4  42.53 5.00 29.76 22.71 42.57 5.04 29.81 22.74 

11.5  46.43 5.84 27.07 20.65 46.45 5.89 27.11 20.77 

11.6  49.68 6.55 24.83 18.94 49.71 6.59 24.87 18.97 

11.7  52.43 7.15 22.93 17.49 52.44 7.19 22.98 17.52 

13.1  58.11 5.23 14.52 11.08 58.16 5.29 14.54 11.11 

13.2  60.55 6.03 13.24 10.10 60.62 6.07 13.27 10.13 

13.3  56.40 5.36 13.15 20.07 56.46 5.38 13.18 20.12 

13.4  57.63 5.74 12.60 19.23 57.69 5.79 12.64 19.27 

13.5  39.12 4.38 30.41 17.40 39.17 4.42 30.43 17.45 

14.1 48.41 4.06 18.82 28.71 48.42 4.08 18.84 28.76 

14.2 54.22 3.98 23.71 18.09 54.24 4.03 23.73 18.11 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.8 

1 2 3 4 5 6 7 8 9 

14.3 43.11 3.01 25.13 19.18 43.12 3.02 25.17 19.21 

14.4 47.18 3.39 31.44 17.99 47.21 3.43 31.49 18.03 

15.1  59.98 4.65 10.76 12.32 60.03 4.69 10.81 12.37 

15.2  61.29 5.14 10.21 11.69 61.33 5.17 10.26 12.72 

15.3  62.48 5.59 9.71 11.12 62.52 5.63 9.76 11.16 

15.4  63.55 6.00 9.26 10.60 63.59 6.04 9.31 10.65 

15.5  55.43 4.32 13.85 10.57 55.46 4.36 13.89 10.61 

16.1  61.91 4.21 10.31 7.87 61.94 4.26 10.37 7.91 

16.2  61.91 4.21 10.31 7.87 61.90 4.19 10.33 7.87 

16.3  56.14 3.30 9.82 7.49 56.18 3.38 9.86 7.52 

16.4  59.57 4.05 9.92 7.57 59.61 4.06 9.94 7.62 

16.5  63.43 4.86 9.65 7.36 63.47 4.90 9.69 7.38 
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ʅʘ ʢʦʨʠʩʪʴ ʾʭ ʦʜʥʦʟʥʘʯʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ ʜʘʥʽ 1ʅ ʗʄʈ-ʩʧʝ-

ʢʪʨʽʚ. ʊʘʢ, ʫ ʩʧʝʢʪʨʘʭ ʩʧʦʣʫʢ 11.1-11.6 ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ ʻ ʜʚʦʧʨʦʪʦʥʥʠʡ ʩʠ-

ʛʥʘʣ ʘʤʽʥʦ-ʛʨʫʧʠ, ʷʢʠʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʠ 7.39-6.83 ʤ.ʯ. (ʨʠʩ. 3.14). ɼʦʜʘʪʢʦʚʦ 

ʙʫʜʦʚʫ ʩʧʦʣʫʢ 11 ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʷʚʥʽʩʪʴ ʫ ʩʧʝʢʪʨʘʭ ʩʠʛʥʘʣʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʤʽ-

ʩʥʠʢʽʚ ʧʦʣʦʞʝʥʥʷ 5, ʷʢʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʤʫʣʴʪʠʧʣʝʪʥʽʩʪʴ ʥʘ ʭʽʤʽʯʥʠʡ ʟʩʫʚ 

[96]. 

 

ʈʠʩ. 3.14. 1H ʗʄʈ ʩʧʝʢʪʨ 5-ʮʠʢʣʦʙʫʪʠʣ-1,3,4-ʪʽʘʜʽʘʟʦʣ-2-ʘʤʽʥʫ (11.2) 

ɺ ʩʧʝʢʪʨʘʭ 1ʅ ʗʄʈ ʩʧʦʣʫʢ 13 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʠʡ ʥʘʙʽʨ ʩʠʛʥʘʣʽʚ 

ʧʨʦʪʦʥʽʚ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʤʫʣʴʪʠʧʣʝʪʥʽʩʪʶ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʩʪʨʫʢʪʫʨʫ ʩʧʦʣʫʢ. 

ʊʘʢ, ʦʜʥʦʧʨʦʪʦʥʥʽ ʩʠʥʛʣʝʪʠ ʧʦʣʦʞʝʥʥʷ 1 ʛʝʪʝʨʦʮʠʢʣʫ ʫ ʩʧʦʣʫʢ 13.1-13.4 ʨʝʟʦ-

ʥʫʶʪʴ ʧʨʠ 12.75-12.43 ʤ.ʯ. ʽ ʦʜʥʦʟʥʘʯʥʦ ʚʢʘʟʫʶʪʴ ʥʘ ʽʩʥʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ 

ʩʧʦʣʫʢ ʫ ʚʠʛʣʷʜʽ ʪʽʦʥʽʚ (ʨʠʩ. 3.15). ʊʦʜʽ ʷʢ, ʫ ʩʧʦʣʫʢʠ 13.5 ʟʘʟʥʘʯʝʥʠʡ ʧʨʦʪʦʥ 

ʟʘʟʥʘʻ ʟʥʘʯʥʦʛʦ ʜʽʘʤʘʛʥʽʪʥʦʛʦ ʟʩʫʚʫ (11.93 ʤʯ.) ʟʘ ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʩʪʽ ʘʤʽʥʦ-

ʛʨʫʧʠ ʫ ʧʦʣʦʞʝʥʥʽ 3 (ʧʦʟʠʪʠʚʥʠʡ ʤʝʟʦʤʝʨʥʠʡ ʝʬʝʢʪ). ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʦʶ ʜʣʷ 

ʩʧʦʣʫʢ 13.1-13.4 ʻ ʢʘʨʪʠʥʘ ʧʨʦʪʦʥʽʚ ʬʝʥʦʢʩʠ-(ʬʝʥʽʣʪʽʦ-)ʤʝʪʠʣʴʥʦʛʦ ʟʘʣʠʰʢʫ 

ʧʦʣʦʞʝʥʥʷ 3. ʊʘʢ, ʧʦʨʷʜ ʟ çʢʣʘʩʠʯʥʠʤè ʥʘʙʦʨʦʤ ʩʠʛʥʘʣʽʚ ʘʨʦʤʘʪʠʯʥʠʭ ʧʨʦʪʦ-

ʥʽʚ, ʫ ʩʧʝʢʪʨʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʚʦʧʨʦʪʦʥʥʠʡ ʩʠʥʛʣʝʪ ʤʝʪʠʣʝʥʦʚʦʾ ʛʨʫʧʠ ʟ ʧʝʚ-

ʥʠʤʠ ʭʽʤʽʯʥʠʤʠ ʟʩʫʚʘʤʠ. ʊʘʢ, ʧʨʦʪʦʥʠ Phʆʉʅ2-ʛʨʫʧʠ ʨʝʟʦʥʫʶʪʴ ʧʨʠ 5.47-5.19 

ʤ.ʯ., ʘ PhSʉʅ2-ʛʨʫʧʠ ï ʧʨʠ 4.09-4.03 ʤ.ʯ. ʂʨʽʤ ʪʦʛʦ, ʫ ʩʧʝʢʪʨʽ ʩʧʦʣʫʢʠ 13.5 

ʥʘʷʚʥʠʡ ʜʚʦʧʨʦʪʦʥʥʠʡ ʩʠʥʛʣʝʪ ʧʨʠ 6.40 ʤ.ʯ., ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ NH2-ʛʨʫʧʫ ʧʦ-

ʣʦʞʝʥʥʷ 3. ɼʦʜʘʪʢʦʚʦ ʫ ʩʠʣʴʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʘʢʩʽʘʣʴʥʽ 
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ʪʘ ʝʢʚʘʪʦʨʽʘʣʴʥʽ ʧʨʦʪʦʥʠ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣʴʥʦʛʦ ʟʘʣʠʰʢʫ (13.1-13.5) ʟ ʭʘ-

ʨʘʢʪʝʨʥʠʤ ʭʽʤʽʯʥʠʤ ʟʩʫʚʦʤ ʪʘ ʤʫʣʴʪʠʧʣʝʪʥʽʩʪʶ. 

 

ʈʠʩ. 3.15. 1H ʗʄʈ ʩʧʝʢʪʨ 3-(ʬʝʥʦʢʩʠʤʝʪʠʣ)-4-ʮʠʢʣʦʙʫʪʠʣʢʘʨʙʦʥʽʣ-1,5-

ʜʠʛʽʜʨʦ-4H-1,2,4-ʪʨʠʘʟʦʣ-5-ʪʽʦʥʫ (13.2) 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʧʦʣʫʢ 14.1-14.4, ʪʦ ʩʧʝʢʪʨʠ 1ʅ ʗʄʈ ʟʘʟʥʘʯʝʥʠʭ ʩʧʦʣʫʢ 

ʟʘʛʘʣʴʥʦʚʽʜʦʤʽ [134] ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʠʥʛʣʝʪʥʠʤ ʧʨʦʪʦʥʦʤ ʧʦʣʦʞʝʥʥʷ 2 

ʛʝʪʝʨʦʮʠʢʣʫ ʪʘ ʥʘʙʦʨʦʤ ʩʠʛʥʘʣʽʚ ʧʨʦʪʦʥʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘʤʽʩʥʠʢ ʧʦʣʦ-

ʞʝʥʥʷ 5. 

ʉʧʝʢʪʨʠ 1ʅ ʗʄʈ N-(4-oʢʩʦ-3-R-ʪʽʘʟʦʣʽʜʠʥ-2-ʽʣʽʜʝʥ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩ-

ʘʤʽʜʽʚ (15.1-15.5) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʘʛʥʽʪʥʦʝʢʚʽʚʘʣʝʥʪʥʠʤʠ ʧʨʦʪʦʥʘʤʠ ʤʝʪʠ-

ʣʝʥʦʚʦʾ ʛʨʫʧʠ ʧʦʣʦʞʝʥʥʷ 5, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʜʚʦʧʨʦʪʦʥʥʠʤ ʩʠʥʛʣʝʪʦʤ 

ʧʨʠ 4.02-3.81 ʤ.ʯ. (ʨʠʩ. 3.16). 
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ʈʠʩ. 3.16. 1H ʗʄʈ ʩʧʝʢʪʨ N-(4-oʢʩʦ-3-ʬʝʥʽʣʪʽʘʟʦʣʽʜʠʥ-2-ʽʣʽʜʝʥ)ʮʠʢʣʦʧʝ-

ʥʪʘʥʢʘʨʙʦʢʩʘʤʽʜʫ (15.3) 

 

ʂʨʽʤ ʪʦʛʦ, ʫ ʩʧʝʢʪʨʘʭ ʩʧʦʣʫʢ 15.2, 15.4 ʜʦʜʘʪʢʦʚʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʠʛ-

ʥʘʣʠ ʧʨʦʪʦʥʽʚ ʤʝʪʠʣʴʥʦʾ ʛʨʫʧʠ ʧʨʠ 2.39-2.36 ʤ.ʯ., ʘ ʫ ʩʧʦʣʫʮʽ 15.5 ï ʩʠʥʛʣʝʪ-

ʥʠʡ ʧʨʦʪʦʥ ʘʤʽʜʥʦʾ ʛʨʫʧʠ ʧʨʠ 11.68 ʤ.ʯ. ɺ ʩʧʝʢʪʨʘʭ ʪʘʢʦʞ ʥʘʷʚʥʽ çʢʣʘʩʠʯʥʽè 

ʩʠʛʥʘʣʠ ʧʨʦʪʦʥʽʚ ʘʨʦʤʘʪʠʯʥʠʭ ʪʘ ʮʠʢʣʦʘʣʢʽʣʴʥʠʭ ʬʨʘʛʤʝʥʪʽʚ [96]. ʉʣʽʜ ʟʘʟʥʘ-

ʯʠʪʠ, ʱʦ ʩʧʝʢʪʨʘʣʴʥʘ ʢʘʨʪʠʥʘ ʩʧʦʣʫʢ 16.1-16.5 ʤʘʻ ʧʝʚʥʫ ʘʥʘʣʦʛʽʶ ʟ ʩʧʝʢʪ-

ʨʘʤʠ N-(4-oʢʩʦ-3-R-ʪʽʘʟʦʣʽʜʠʥ-2-ʽʣʽʜʝʥ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ (15.1-15.5), 

ʘ ʾʭ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʧʦʷʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʤʝʪʠʥʦʚʦʛʦ ʧʨʦʪʦʥʫ ʧʨʠ 

7.77-7.72 ʤ.ʯ., ʷʢʘ ʚʢʘʟʫʻ, ʟʘ ʩʪʚʝʨʜʞʝʥʥʷʤ ʘʚʪʦʨʽʚ [135], ʥʘ Z-ʽʟʦʤʝʨʽʶ 5-ʘʨʠ-

ʣʽʜʝʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 4-ʪʽʘʟʦʣʽʜʦʥʦʚʦʛʦ ʮʠʢʣʫ. 

 

3.5 ɺʠʩʥʦʚʢʠ 

1. ʆʙʛʨʫʥʪʦʚʘʥʠʡ ʪʘ ʦʧʨʘʮʴʦʚʘʥʠʡ ʦʜʥʦʨʝʘʢʪʦʨʥʠʡ ʩʠʥʪʝʟ ʥʦʚʠʭ N-ʮʠʢʣʦ-

ʘʣʢʽʣʢʘʨʙʦʥʽʣ-N¡-ʘʨʠʣʪʽʦʩʝʯʦʚʠʥ, ʧʦʩʣʽʜʦʚʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʝʢʚʽʤʦʣʷʨʥʠʭ ʢʽ-

ʣɹ ʢʦʩʪʝʡ ʪʽʦʮʽʘʥʘʪʫ ʘʤʦʥʽʶ ʪʘ N-ʥʫʢʣʝʦʬʽʣʽʚ (ʟʘʤʽʱʝʥʽ ʘʥʽʣʽʥʠ, ʘʤʽʥʦʘʨʠʣ(ʙʝ-

ʥʟʠʣ-)ʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ, 4-ʘʤʽʥʦʙʝʥʟʝʥʩʫʣʴʬʦʢʠʩʣʦʪʘ ʪʘ ʾʾ ʘʤʽʜ) ʜʦ ʮʠʢʣʦʘʣ-

ʢʘʥʢʘʨʙʦʥʽʣ ʭʣʦʨʠʜʽʚ. ʇʦʢʘʟʘʥʦ ʦʩʦʙʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ 

ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʟ ʤʦʥʦ- ʪʘ ʜʠ-ʥʫʢʣʝʦʬʽʣʘʤʠ. 

2. ʈʦʟʨʦʙʣʝʥʽ ʧʨʝʧʘʨʘʪʠʚʥʽ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ N-[2-(ʮʠʢʣʦʘʣʢʽʣ-(ʬʝʥʦ-

ʢʩʦ-(ʬʝʥʽʣʪʽʦ-)ʘʮʝʪʠʣ-, ʘʨʦʾʣ-, ʛʝʪʘʨʦʾʣ-)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ]ʮʠʢʣʦʘʣʢʘʥ-

ʢʘʨʙʦʢʩʘʤʽʜʽʚ ʰʣʷʭʦʤ ʨʝʘʢʮʽʾ ʥʫʢʣʝʦʬʽʣʴʥʦʛʦ ʧʨʠʻʜʥʘʥʥʷ ʛʽʜʨʘʟʠʥ ʛʽʜʨʘʪʫ ʪʘ 

ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʭʽʜʥʠʭ (ʛʽʜʨʘʟʠʜʠ, ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ) ʜʦ ʮʠʢʣʦʘʣʢʘʥ-

ʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʽ ʟôʷʩʦʚʘʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʘʥʫ ʨʝʘʢʮʽʶ. 

3. ʇʦʢʘʟʘʥʦ, ʱʦ ʜʽʘʮʠʣʩʝʤʠʢʘʨʙʘʟʠʜʠ ʟʘ ʫʤʦʚ ʨʝʘʢʮʽʾ ʮʠʢʣʽʟʘʮʽʾ ʪʘ 

ʜʝʛʽʜʨʘʪʘʮʽʾ ʫ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʢʠʩʣʦʪʘʭ ʫʪʚʦʨʶʶʪʴ ʚʽʜʦʤʽ 5-R-2-

ʘʤʽʥʦ-1,3,4-ʪʽʘʜʽʘʟʦʣʠ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʛʽʜʨʦʣʽʟʦʤ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʘʤʽʜʥʦʛʦ 

ʬʨʘʛʤʝʥʪʘ ʤʦʣʝʢʫʣʠ.  
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4. ɺʧʝʨʰʝ ʩʠʥʪʝʟʦʚʘʥʽ ʦʨʠʛʽʥʘʣʴʥʽ 4-ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ-3-(ʘʤʽʥʦ-, 

ʬʝʥʽʣʦʢʩʦ-(ʪʽʦ)ʤʝʪʠʣ-1,5-ʜʠʛʽʜʨʦ-4H-1,2,4-ʪʨʠʘʟʦʣ-5-ʪʽʦʥʠ ʪʨʠʚʘʣʠʤ ʥʘʛʨʽ-

ʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʜʠʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ. ʈʦʟʰʠʨʠʪʠ ʜʘʥʫ ʨʝʘʢʮʽʶ 

ʥʘ ʽʥʰʽ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ ʥʝ ʚʜʘʣʦʩʷ, ʦʩʪʘʥʥʽ ʟʘʟʥʘʶʪʴ ʛʝʪʝʨʦʮʠʢʣʽʟʘʮʽʾ 

ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘʪʨʽʡ ʛʽʜʨʦʢʩʠʜʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʽʜʦʤʠʭ 5-R-2,4-ʜʠʛʽʜʨʦ-3H-

1,2,4-ʪʨʠʘʟʦʣ-3-ʪʽʦʥʽʚ. 

5. ɺʧʝʨʰʝ ʩʠʥʪʝʟʦʚʘʥʽ N-(4-oʢʩʦ-3-R-ʪʽʘʟʦʣʽʜʠʥ-2-ʽʣʽʜʝʥ)ʮʠʢʣʦʘʣ-

ʢʘʥʢʘʨʙʦʢʩʘʤʽʜʠ ʚʟʘʻʤʦʜʽʻʶ ʜʠʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʯʦʚʠʥ ʘʙʦ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨ-

ʙʘʟʠʜʽʚ ʟ ʤʝʪʠʣ(ʙʫʪʠʣ) ʭʣʦʨʘʮʝʪʘʪʦʤ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʢʘʣʽʶ ʘʮʝʪʘʪʫ ʘʙʦ ʫ ɼʄʌ 

ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʪʨʠʝʪʠʣʘʤʽʥʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʦʜʥʦʨʝʘʢʪʦʨʥʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʫ 

5-ʘʨʠʣʽʜʝʥʧʦʭʽʜʥʠʭ 3-R-4-ʪʽʘʟʦʣʽʜʠʥʦʥʽʚ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ [2+3]-ʮʠʢʣʦʢʦʥʜʝʥ-

ʩʘʮʽʾ ʩʧʦʣʫʢ 3 ʟ ʙʫʪʠʣ ʭʣʦʨʘʮʝʪʘʪʦʤ ʪʘ ʧʦʜʘʣʴʰʦʶ ʢʦʥʜʝʥʩʘʮʽʻʶ ʟ 4-ʥʽʪʨʦʙʝ-

ʥʟʘʣʴʜʝʛʽʜʦʤ ʟʘ ʂʥʝʚʝʥʘʛʝʣʝʤ. 

6. ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʽ ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɯʏ-, 1ʅ ʗʄʈ-) ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʱʝʧʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʧʨʦʪʦʥʽʚ ʫ N-(R-

ʢʘʨʙʘʤʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽʜʽʚ. 
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ʈʆɿɼɯʃ 4 

ɹɯʆʃʆɻɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ʉʀʅʊɽɿʆɺɸʅʀʍ ʉʇʆʃʋʂ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʥʘ ʚʠʜʽʣʴʥʫ ʬʫʥʢʮʽʶ ʥʠʨʦʢ 

ʱʫʨʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʢʘʬʝʜʨʽ ʟʘʛʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʮʽʾ ɼɿ çɼʥʽʧʨʦʧʝʪ-

ʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè (ʢ. ʬʘʨʤ. ʥ., ʉʦʢʦʣʦʚʘ ʂ. ɺ., ʟʘʚ. ʢʘ-

ʬʝʜʨʠ, ʧʨʦʬ., ʜ. ʬʘʨʤ. ʥ., ʇʦʜʪʣʝʪʥʷ ʆ. ɸ.); ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʪʠʩʫʜʦʤʥʦʾ ʪʘ 

ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʘʬʝʜʨʽ ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʤʝʜʠ-

ʯʥʦʾ ʨʝʮʝʧʪʫʨʠ ʟ ʢʫʨʩʦʤ ʥʦʨʤʘʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠ-

ʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʟʘʚ. ʢʘʬ., ʜ. ʙ. ʥ., ʧʨʦʬ. ɹʻʣʝʥʽʯʝʚ ɯ. ʌ.); ʚʠʚʯʝʥʥʷ ʘʥʪʠʤʽ-

ʢʨʦʙʥʦʾ ʪʘ ʧʨʦʪʠʛʨʠʙʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʘʬʝʜʨʽ ʤʽʢʨʦʙʽʦʣʦʛʽʾ, 

ʚʽʨʫʩʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

(ʟʘʚ. ʢʘʬ., ʜ. ʤʝʜ. ʥ., ʧʨʦʬ. ʂʘʤʠʰʥʠʡ ʆ. ʄ.); ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʩʠʥʪʝʟʦ-

ʚʘʥʠʭ ʩʧʦʣʫʢ ʽʥʛʽʙʫʚʘʪʠ ʜʠʛʽʜʨʦʬʦʣʘʪʨʝʜʫʢʪʘʟʫ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʘʬʝʜʨʽ ʬʘʨ-

ʤʘʢʦʣʦʛʽʾ, ʬʘʨʤʘʢʦʛʥʦʟʽʾ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʙʦʪʘʥʽʢʠ ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚ-

ʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʢ. ʬʘʨʤ. ʥ. ʅʦʩʫʣʝʥʢʦ ɯ. ʉ., ʟʘʚ. ʢʘʬ., ʜ. ʙ. ʥ., 

ʧʨʦʬ. ʊʨʞʝʮʠʥʩʴʢʠʡ ʉ. ɼ.); ʚʠʚʯʝʥʥʷ ʧʨʦʪʠʛʨʠʙʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʱʦʜʦ ʬʽʪʦʛ-

ʨʠʙʢʽʚ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʤʫʪʘʛʝʥʥʽʩʪʴ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ʋʥʽʚʝʨʩʠʪʝʪʫ ʧʨʠʢʣʘ-

ʜʥʠʭ ʥʘʫʢ (ʤ. ʅʦʡʙʨʘʥʜʝʥʙʫʨʛ, ʅʽʤʝʯʯʠʥʘ) ʥʘ ʬʘʢʫʣʴʪʝʪʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨ-

ʩʪʚʘ ʪʘ ʥʘʫʢʠ ʧʨʦ ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ (Meʡʝʨ ʌʘʪʫʤʘ, ʧʨʦʬ. ʂʘʨʣ ʐʪʝʬʬʝʥʩ), 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʥʘ ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ ʧʰʝʥʠʮʽ (ʩʦʨʪ 

çɻʨʦʤè) ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ʣʘʙʦʨʘʪʦʨʽʾ ɼʇ çɼʝʨʞʘʚʥʠʡ ʮʝʥʪʨ ʩʝʨʪʠʬʽʢʘʮʽʾ ʽ 

ʝʢʩʧʝʨʪʠʟʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾè (ʤ. ɿʘʧʦʨʽʞʞʷ, ʟʘʚ. ʮʝʥʪʨʫ ʩʝʨ-

ʪʠʬʽʢʘʮʽʾ ʉʪʘʚʠʮʴʢʠʡ ɺ. ɺ.).  

4.1 ɺʧʣʠʚ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʥʘ ʚʠʜʽʣʴʥʫ ʬʫʥʢʮʽʶ ʥʠʨʦʢ ʝʢʩʧʝʨʠʤʝ-

ʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

ʉʫʣʴʬʫʨ-ʚʤʽʩʥʽ ʧʨʝʧʘʨʘʪʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʽʩʪʦʪʥʫ ʯʘʩʪʠʥʫ ʽʩʥʫʶʯʦʛʦ 

ʘʨʩʝʥʘʣʫ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʩʦʙʽʚ [136]. ʉʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʚʽʜʦʤʦ ʧʦʥʘʜ 

350 ʣʽʢʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʘʪʦʤ ʉʫʣʴʬʫʨʫ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʩʫʣʴʬʦʥʘ-

ʤʽʜʠ, ʪʽʦʝʩʪʝʨʠ, ʩʫʣʴʬʦʥʠ ʪʘ ʧʝʥʽʮʠʣʽʥʠ, ʷʢʽ ʚʩʝʙʽʯʥʦ ʚʠʚʯʝʥʽ ʪʘ ʚʠʢʦʨʠʩʪʦ-
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ʚʫʶʪʴʩʷ ʚʧʨʦʜʦʚʞ ʢʽʣʴʢʦʭ ʜʝʩʷʪʠʣʽʪʴ [137]. ɼʦ ʚʘʞʣʠʚʠʭ ʉʫʣʴʬʫʨ-ʚʤʽʩʥʠʭ ʣʽ-

ʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʨʷʜ ʜʽʫʨʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʘ ʩʘʤʝ ʪʽʘʟʠʜʥʽ 

ʜʫ̔ʨʝʪʠʢʠ (ʛʽʜʨʦʭʣʦʨʦʪʽʘʟʠʜ, ʮʠʢʣʦʤʝʪʽʘʟʠʜ), ʧʝʪʣʴʦʚʽ ʜʽʫʨʝʪʠʢʠ (ʬʫʨʦʩʝʤʽʜ, 

ʢʣʦʧʘʤʽʜ), ʽʥʛʽʙʽʪʦʨʠ ʢʘʨʙʦʘʥʛʽʜʨʘʟʠ (ʜʽʘʢʘʨʙ), ʷʢʽ ʤʽʩʪʷʪʴ ʫ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ 

ʩʫʣʴʬʘʤʽʜʥʫ ʛʨʫʧʫ ʪʘ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʧʨʠ ʛʽ-

ʧʝʨʪʦʥʽʯʥʽʡ ʭʚʦʨʦʙʽ, ʭʨʦʥʽʯʥʽʡ ʩʝʨʮʝʚʽʡ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʧʘʪʦʣʦʛʽʾ ʥʠʨʦʢ, ʛʣʘʫ-

ʢʦʤʽ, ʥʝʚʽʜʢʣʘʜʥʠʭ ʩʪʘʥʘʭ (ʥʘʙʨʷʢ ʤʦʟʢʫ, ʣʝʛʝʥʴ ʪʦʱʦ) [138]. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʾʭ ʤʝʭʘʥʽʟʤ ʜʽʾ, ʷʢ ʥʝʩʝʣʝʢʪʠʚʥʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʢʘʨʙʦʘʥʛʽʜʨʘʟʠ 

[138, 139]. ʅʘʧʨʠʢʣʘʜ, ʪʽʘʟʠʜʥʽ ʪʘ ʧʝʪʣʝʚʽ ʜʽʫʨʝʪʠʢʠ ʢʘʪʘʣʽʟʫʶʪʴ ʨʝʘʢʮʽʶ ʧʝ-

ʨʝʪʚʦʨʝʥʥʷ ʤʽʞ ʜʽʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ ʪʘ ʽʦʥʘʤ ʙʽʢʘʨʙʦʥʘʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʽʦʥʽʚ ʚʦʜʥʶ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʧʨʦʩʚʽʪʽ ʥʠʨ-

ʢʦʚʠʭ ʢʘʥʘʣʴʮʽʚ, ʣʫʞʥʽʡ ʩʝʯʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʚʝʜʝʥʥʷ ʙʽʢʘʨʙʦʥʘʪʫ, ʽʦʥʽʚ ʥʘ-

ʪʨʽʶ, ʢʘʣʽʶ, ʚʦʜʠ, ʨʝʘʙʩʦʨʙʮʽʾ ʘʤʽʘʢʫ. ʈʘʟʦʤ ʟ ʪʠʤ ʪʨʠʚʘʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʫʨʝ-

ʪʠʢʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʚʝʣʠʢʠʭ ʜʦʟʘʭ, ʯʠʩʣʝʥʥʽʩʪʴ ʪʘ ʪʷʞʢʽʩʪʴ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ (ʚʦ-

ʜʥʦ-ʝʣʝʢʪʨʦʣʽʪʥʽ ʪʘ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ) [138, 140], ʘ ʪʘʢʦʞ ʚʽʜʥʦʩʥʦ ʦʙ-

ʤʝʞʝʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʽʩʥʫʶʯʠʭ ʜʽʫʨʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʠʢʪʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʰʫʢʫ ʥʦʚʠʭ ʩʧʦʣʫʢ, ʷʢʽ ʙ ʚʠʷʚʣʷʣʠ ʜʽʫʨʝʪʠʯʥʫ ʜʽʶ, ʤʘʣʠ ʥʝʩʢʣʘʜʥʫ ʪʝʭʥʦ-

ʣʦʛʽʶ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʙʫʣʠ ʙ ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤʠ.  

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʤʠ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ ʥʘ ʧʦʭʽʜʥʽ ʪʽʦʩʝʯʦʚʠʥ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ 

ʚʠʭʽʜʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʜʣʷ ʩʠʥʪʝʟʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʫʣʴʬʫʨʚʤʽʩʥʠʭ ʛʝʪʝʨʦʮʠʢ-

ʣʽʚ [141, 142], ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʝʬʝʢʪʠʚʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ [143], ʽ ʩʘʤʽ 

ʧʨʦʷʚʣʷʶʪʴ ʚʠʩʦʢʫ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ (ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ, ʧʨʦʪʠʧʫʭʣʠʥʥʫ, 

ʘʥʪʠʪʠʨʝʦʽʜʥʫ, ʧʨʦʪʠʩʫʜʦʤʥʫ, ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʧʨʦʪʠʘʣʝʨʛʽʡʥʫ, ʘʥʪʠʦʢʩʠʜʘʥʪʫ 

ʪʘ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʫ ʪʦʱʦ) [144-147]. ʈʦʟʨʦʙʣʝʥʘ ʥʘʤʠ ʩʪʨʘʪʝʛʽʷ cʧʨʷʤʦʚʘ-

ʥʦʛʦ ʧʦʰʫʢʫ ʩʧʦʣʫʢ, ʷʢʽ ʙ ʚʧʣʠʚʘʣʠ ʥʘ ʚʠʜʽʣʴʥʫ ʬʫʥʢʮʽʶ ʥʠʨʦʢ, ʧʦʣʷʛʘʣʘ ʚ 

ʥʘʩʪʫʧʥʦʤʫ: ʩʠʥʪʝʟ ʟʘʤʽʱʝʥʠʭ ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʥʽʣʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʟ ʨʽʟʥʠʤ ʨʦʟ-

ʤʽʨʦʤ ʘʣʽʮʠʢʣʽʯʥʦʛʦ ʬʨʘʛʤʝʥʪʫ (ʮʠʢʣʦʧʨʦʧʘʥ, ʮʠʢʣʦʙʫʪʘʥ, ʮʠʢʣʦʧʝʥʪʘʥ ʪʘ 

ʮʠʢʣʦʛʝʢʩʘʥ), ʚʚʝʜʝʥʥʷ ʜʦ ʟʘʟʥʘʯʝʥʦʾ ʤʦʣʝʢʫʣʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʬʨʘʛʤʝʥʪʽʚ, 

ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʽʜʦʤʠʭ ʜʽʫʨʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ (ʩʫʣʴʬʘʤʽʜʥʘ, ʢʘʨʙʦʢʩʠʣʴʥʘ 

ʛʨʫʧʠ, ʭʣʦʨ ʪʘ ʽʥʰʽ) ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 5-ʮʠʢʣʦʘʣʢʽʣ-1,3,4-ʪʽʘʜʽʘʟʦʣ-2-ʘʤʽʥʽʚ. 
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ʊʘʢʦʞ ʚʘʞʣʠʚʦ, ʱʦ ʜʣʷ ʪʽʦʩʝʯʦʚʠʥ ʪʘ ʾʾ ʧʦʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʧʨʦʪʦʪʨʦʧʥʘ ʪʘ-

ʫʪʦʤʝʨʽʷ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʝʥʥʷ [148]. ʆʪʞʝ, ʩʘʤʝ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʦʜʥʠʤ ʟ ʘʩʧʝʢʪʽʚ ʧʨʦʷʚʫ ʜʽʫʨʝʪʠʯʥʦʾ ʜʽʾ, ʦʩʢʽ-

ʣʴʢʠ ʜʣʷ ʜʝʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʦʧʠʩʘʥʽ ʢʦʤʧʣʝʢʩʠ ʟ ʫʯʘʩʪʶ ʢʘʪʽʦʥʦʤ ʮʠ-

ʥʢʫ ʢʘʨʙʦʘʥʛʽʜʨʘʟʠ (CA II) [139, 149].  

ɺʨʘʭʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʝ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʟʜʽʡʩʥʠʪʠ ʩʧʨʷʤʦʚʘʥʠʡ ʧʦʰʫʢ 

ʩʧʦʣʫʢ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʜʽʣʴʥʫ ʬʫʥʢʮʽʶ ʥʠʨʦʢ ʩʝʨʝʜ ʜʠʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʯʦ-

ʚʠʥ ʪʘ 5-ʮʠʢʣʦʘʣʢʽʣ-2-ʘʤʽʥʦʪʽʘʜʽʘʟʦʣʽʚ, ʘ ʪʘʢʦʞ, ʤʝʪʦʜʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦ-

ʢʽʥʛʫ ʚʩʪʘʥʦʚʠʪʠ ʡʤʦʚʽʨʥʽ ʤʝʭʘʥʽʟʤʠ ʾʭ ʜʽʾ.  

ɺʽʜʦʤʦ, ʱʦ ʪʽʘʟʠʜʥʽ ʜʽʫʨʝʪʠʢʠ ʟ ʩʫʣʴʬʘʤʽʜʥʠʤ ʬʨʘʛʤʝʥʪʦʤ ʫ ʤʦʣʝʢʫʣʽ 

ʜʽʶʪʴ ʷʢ ʝʬʝʢʪʠʚʥʽ ʮʠʥʢ-ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʶʯʽ ʛʨʫʧʠ ʥʘ ʘʢʪʠʚʥʽʡ ʜʽʣʷʥʮʽ ʉɸ II 

[139]. ɿʘʟʥʘʯʝʥʝ ʧʦʚôʷʟʫʶʪʴ ʟ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ʟʘ ʚʩʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʜʘʥʦʾ 

ʛʨʫʧʠ ʜʽʫʨʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ ʥʘʤʠ ʜʣʷ ʚʠʷʩʥʝʥʥʷ ʡʤʦʚʽʨ-

ʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ ʧʨʦʚʝʜʝʥʦ ʤʦʣʝʢʫʣʷʨʥʠʡ ʜʦʢʽʥʛ 

ʱʦʜʦ ʜʘʥʦʛʦ ʬʝʨʤʝʥʪʫ [150]. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ (ʪʘʙʣ. 3.1), ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʜʠʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʯʦʚʠʥ ʪʘ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ (3.8, 4.7, 4.8, 6.5, 7.8-

7.10) ʟʘ ʨʽʚʥʝʤ ʘʬʬʽʥʦʩʪʽ ʜʦ ʉɸ II ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʝʨʝ-

ʚʠʱʫʶʪʴ ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪʠ. ʎʽʢʘʚʦ, ʱʦ ʘʬʬʽʥʽʩʪʴ ʜʦ ʟʘʟʥʘʯʝʥʦʛʦ ʝʥʟʠʤʫ ʭʘ-

ʨʘʢʪʝʨʥʘ ʽ ʜʣʷ 5-ʮʠʢʣʦʘʣʢʽʣʪʽʘʜʽʘʟʦʣ-2-ʘʤʽʥʽʚ (11.4-11.6), ʧʨʦʪʝ ʚʦʥʘ ʟʥʘʯʥʦ 

ʥʠʞʯʝ, ʟʘ ʦʯʽʢʫʚʘʥʫ (ʪʘʙʣ. 4.1). ɿʘʟʥʘʯʝʥʠʡ ʬʘʢʪ, ʘ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠ-

ʚʦʩʪʽ (ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʤʧʣʝʢʩʫʚʘʥʥʷ) ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦ-

ʚʦʶ ʜʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʚʟʘʻʤʦʜʽʡ ʟ ʘʤʽʥʦʢʠʩʣʦ-

ʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ ʉɸ II.  

ʆʩʥʦʚʥʽ ʪʠʧʠ ʚʟʘʻʤʦʜʽʡ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʪʘ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥ-

ʜʘʨʪʽʚ ʟ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ ʢʘʨʙʦʘʥʛʽʜʨʘʟʠ II ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 

4.1. ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʩʧʦʣʫʢʠ ʪʘ ʩʪʘʥʜʘʨʪʥʽ ʧʨʝʧʘʨʘʪʠ 

ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ, p-ɻʘʣʦʛʝʥ, p-ʉʫʣʴʬʫʨ, 

ʛʽʜʨʦʬʦʙʥʠʭ ʟʚôʷʟʢʽʚ ʟ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ ʪʘ ʢʦʦʨʜʠʥʘʮʽʡʥʦʛʦ 

ʟʚôʷʟʢʫ ʟ ʢʘʪʽʦʥʦʤ ʮʠʥʢʫ ʉɸ II. ʊʘʢ, ʚʽʟʫʘʣʽʟʘʮʽʷ ʛʽʜʨʦʭʣʦʨʪʽʘʟʠʜʫ ʟ ʘʢʪʠʚʥʠʤ 

ʩʘʡʪʦʤ ʉA II (ʨʠʩ. 4.1, ɸ) ʜʦʟʚʦʣʠʣʘ ʚʩʪʘʥʦʚʠʪʠ, ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ ʚʦʜʥʝʚʠʭ 
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ʟʚôʷʟʢʽʚ ʩʫʣʴʬʘʤʽʜʥʦʾ ʛʨʫʧʠ ʟ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ THR200A (2,14¡), 

THR199A (2,39¡), ʛʽʜʨʦʬʦʙʥʠʭ p-ʚʟʘʻʤʦʜʽʡ ʘʨʦʤʘʪʠʯʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʟ ʘʤʽʥʦ-

ʢʠʩʣʦʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ GLN92ɺ (4.17¡), VAL121B (4.96¡), p-ʚʟʘʻʤʦʜʽʡ ʆʢʩʠ-

ʛʝʥʫ ʪʘ ʉʫʣʴʬʫʨʫ ʩʫʣʴʬʘʤʽʜʥʦʾ ʛʨʫʧʠ ʪʘ ʍʣʦʨʫ ʟ VAL143B (4,24¡), VAL143B 

(5.07¡), HIS96C (5,37¡), HIS94B (5.48¡), HIS119C (5,07¡), LEU198B (4.67¡), 

VAL121B (3.84¡), LEU198B (4.67¡), VAL121B (4,96¡), LEU198B (4,67¡). ʂʨʽʤ 

ʪʦʛʦ, ʚ ʘʢʪʠʚʥʦʤʫ ʩʘʡʪʽ ʻ ʢʦʦʨʜʠʥʘʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʩʫʣʴʬʘʤʽʜʥʦʾ ʛʨʫʧʠ ʛʽʜʨʦ-

ʭʣʦʨʪʽʘʟʠʜʫ ʟ ʢʘʪʽʦʥʦʤ ʮʠʥʢʫ ʉɸ II (ZN301E 2.62¡).  

ɺʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʠʢʫʚʘʥʥʷ ʩʧʦʣʫʢʠ 3.8 ʚʢʘʟʫʻ 

ʥʘ ʪʝ, ʱʦ ʚʦʥʘ ʤʘʻ ʧʦʜʽʙʥʝ ʩʪʠʢʫʚʘʥʥʷ ʟ ʉɸ II, ʷʢ ʽ ʨʝʬʝʨʝʥʩ-ʩʧʦʣʫʢʘ (ʨʠʩ. 4.1, 

ɺ). ʇʦ-ʧʝʨʰʝ, ʟʘ ʨʘʭʫʥʦʢ ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ ʘʤʽʜʥʠʭ ʛʨʫʧ ʟ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ 

ʟʘʣʠʰʢʘʤʠ THR200A (2,24¡ ʪʘ 3.26¡), HIS94A (2,24¡), ʛʽʜʨʦʬʦʙʥʠʭ p-ʚʟʘʻʤʦ-

ʜʽʡ ʘʨʦʤʘʪʠʯʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʟ LEU198B (4.78¡), VAL143B (5.16¡), HIS94B 

(4,77¡), ˊ-ʚʟʘʻʤʦʜʽʡ ʘʪʦʤʫ ʍʣʦʨʫ ʟ LEU198B (4.69¡), VAL121B (3.63¡), 

PHE131B (5.38¡). ʇʦ-ʜʨʫʛʝ, ʩʧʦʣʫʢʘ 3.8 ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤʠ ˊ-ʘʣʢʽ-

ʣʴʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ (ʛʽʜʨʦʬʦʙʥʽ ʚʟʘʻʤʦʜʽʾ ʮʠʢʣʦʧʨʦʧʘʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ) ʟ 

ALA65B (3,56¡) ʪʘ HIS96B (5.21¡).  

ɺ ʪʦʡ ʯʘʩ, ʘʥʘʣʽʟ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ ʉɸ II ʟ ʩʧʦʣʫʢʦʶ 6.5 (ʨʠʩ. 4.1, 

C, D) ʧʦʢʘʟʘʚ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ. ʊʘʢ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʙʽʣʴʰʝ 

ʚʟʘʻʤʦʜʽʡ: ʯʦʪʠʨʠ ʚʦʜʥʝʚʽ ʟʚôʷʟʢʠ ʘʤʽʜʥʠʭ ʛʨʫʧ ʟ ʟʘʣʠʰʢʘʤʠ ʘʤʽʥʦʢʠʩʣʦʪ: 

GLN92A (3,61¡), THR199A (3,08¡), THR200A (2,80¡), THR200A (1,90¡), 

ʛʽʜʨʦʬʦʙʥʽ p-ʚʟʘʻʤʦʜʽʾ ʘʨʦʤʘʪʠʯʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʟ ILE91B (5,28¡) ʪʘ PHE131B 

(4,03¡). ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ˊ-ʘʣʢʽʣʴʥʽ ʟʚ'ʷʟʢʠ ʮʠʢʣʦʧʨʦʧʘʥʦʚʦʛʦ ʬʨʘʛ-

ʤʝʥʪʫ ʟ VAL143B (3,98¡), HIS94B (5,21¡), HIS119B (5,38¡) ʪʘ TRP209B (5,36¡). 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʩʧʦʣʫʢʠ 6.5, ʷʢ ʽ ʜʣʷ ʛʽʜʨʦʭʣʦʨʪʽʘʟʠʜʫ, ʭʘʨʘʢʪʝʨʥʠʡ 

ʢʦʦʨʜʠʥʘʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʘʤʽʜʥʦʾ ʛʨʫʧʠ ʤʦʣʝʢʫʣʠ ʟ ʢʘʪʽʦʥʦʤ ʮʠʥʢʫ ʉɸ II 

(ZN301E 2.22¡). ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʘʷʚʥʽʩʪʴ ʧʦʜʽʙʥʠʭ ʚʟʘʻʤʦʜʽʡ ʉɸ II ʟ 6.5 ʪʘ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʙʫʜʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʭ ʚʠʩʦʢʫ ʜʽʫʨʝʪʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ. 



 

100 

 

ʊʘʙʣʠʮʷ 4.1  

ʈʝʟʫʣʴʪʘʪʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ ʪʘ ʦʩʥʦʚʥʽ ʪʠʧʠ ʚʟʘʻʤʦʜʽʡ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʪʘ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʟ  

ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ ʉɸ II 

 ̄ʟ/ʧ 
ʉʧʦʣʫʢʠ 

ɸʬʬʽʥʽʩʪʴ (ʢʢʘʣ/ʤʦʣʴ) 

ʜʦ CA II 

ʆʩʥʦʚʥʽ ʪʠʧʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʧʦʣʫʢʘʤʠ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʤʠ ʩʪʘʥʜʘʨ-

ʪʘʤʠ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ ʉɸ II 

1 2 3 4 

1. ɻʽʜʨʦʭʣʦʨʪʽʘʟʠʜ -6.6 
THR200A, THR199A,ZN301E, GLN92ɺ, HIS96C, HIS119C, VAL121B, 

VAL143B, LEU198B, HIS94B, VAL121ʉ, LEU198 B 

2. ʌʫʨʦʩʝʤʽʜ -6.6 
THR199A, THR199A, LEU198A, GLN92A, HIS94C, PHE131B, VAL121B, 

LEU141B, VAL143B, LEU198B, VAL121B, LEU198B, ILE91B 

3. 3.8  -7.2 
THR200A, HIS94ɸ, HIS94B, ALA65B, VAL121B, LEU198B, HIS94B, 

HIS96B, PHE131B, VAL121B, VAL143B, LEU198B 

4. 3.11  -6.7 
THR199A, THR200A, THR200A, THR200B, HIS94B, VAL12B, VAL14 B, 

LEU198B, HIS94B, HIS119B, TRP209B, ALA6  B 

5. 3.18  -6.4 
THR199A, THR200A, THR200A, THR200A, ASN62A, THR200A, VAL121B, 

VAL143B, LEU198B, HIS94B, HIS119B, TRP209B 

6. 3.23  -6.7 
GLN92A, HIS94A, ASN62A, THR200A, HIS94B, VAL121B, VAL143B, 

LEU198B, TRP5B, HIS64B, HIS94B, HIS119B, ALA65B, 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.1 

1 2 3 4 

7. 3.25  -6.5 
ASN62A, THR200A, THR200B, HIS94B, VAL121B, VAL143B, LEU198B, 

HIS94B, HIS119B, ALA65B 

8. 4.5  -6.6 
THR199A, THR200A, HIS94D, LEU198B, HIS94B, ALA65B, HIS94B, 

HIS96B, VAL121B 

9. 4.7  -7.0 
ASN62A, THR199A, THR200A, THR200A, THR200A, LEU198B, HIS94B, 

ALA65B, HIS94B, HIS96B, VAL121B 

10. 4.8  -6.9 
ASN62A, ASN67A, THR200A, THR200A, THR199A, ZN301B, HIS94B, 

ALA65B, HIS94B, HIS96B, VAL121B, LEU198B 

11. 4.9  -6.1 
THR200A, PRO201A, ASN62A, THR200A, PHE131C, VAL121B, VAL143B, 

LEU198B, HIS94B, HIS119B, TRP209B 

12. 4.13  -6.4 
THR200A, THR199A, THR199A, HIS94A, LEU198A, LEU198B, HIS94C, 

HIS94B, VAL121B 

13. 6.1  -6.6 
THR200A, THR200A, ZN301D, TRP5C, TRP5C, HIS94B, ALA65B, HIS94B, 

VAL121B, VAL143B, LEU198B 

14. 6.5  -6.9 

GLN92A, THR199A, THR200A, THR200A, ZN301E, PHE131B, VAL121B, 

VAL143B, LEU198B, HIS94B, HIS119B, TRP209B, ILE91B 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.1 

1 2 3 4 

15. 7.8  -7.5 
GLN92A, THR200A, THR200A, THR200A, THR199A, LEU198B, HIS94B, 

ALA65B, HIS94B, HIS96B, VAL121B, VAL143B 

16. 7.9  -7.5 
GLN92A, THR200A, THR199A, THR200A, ZN301D, LEU198B, HIS94B, 

ALA65B, HIS94B, HIS96B, VAL121B, VAL143B 

17. 7.10  -7.9 
THR200A, THR200A, ASN67A, THR199 A, THR200 A, ZN301D, HIS94A; 

LEU198B, HIS94B, HIS64B, VAL121B, VAL143B 

18. 8.3  -6.5 
GLN92A, GLN92A, ASN62A, THR200B, HIS94B, VAL121B, LEU198B, 

TRP5B, HIS64B, ALA65B 

19. 9.1  -6.5 
THR199A, ZN301D, LEU198B, HIS94B, ALA65B, HIS94B, HIS96B, 

VAL121B, VAL143B 

20. 11.4 -4.8 
THR200A, VAL121F, VAL143F, LEU198F, HIS94G, HIS119G, TRP209I, 

VAL121I, LEU198I 

21. 
11.5 -5.3 

THR200ɺ, THR200ʅ, HIS94I, VAL121F, VAL143F, LEU198F, HIS94G, 

HIS119G, TRP209G 

22. 11.6 -5.6 GLN92A, ASN67A, THR200B, HIS94H, VAL121F, VAL143F, LEU198F, HIS94G 

ʇʨʠʤʽʪʢʠ: A - ʚʦʜʥʝʚʠʡ ʟʚ'ʷʟʦʢ; B - ʛʽʜʨʦʬʦʙʥʠʡ, C - p-ʛʘʣʦʛʝʥ (p-ʩʽʨʢʘ), D - ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʡ, E ï ʤʝʪʘʣʦ-ʘʢʮʝʧʪʦʨʥʠʡ, 

F ï ʘʣʢʽʣ-, G - p-ʘʣʢʽʣ-, ʅ - p-d-, I - p-p-ʚʟʘʻʤʦʜʽʾ. 
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ʈʠʩ. 4.1 ʊʠʧʠ ʣʽʛʘʥʜ-ʬʝʨʤʝʥʪʥʠʭ ʚʟʘʻʤʦʜʽʡ ʟʛʽʜʥʦ ʟ ʚʽʟʫʘʣʽʟʘʮʽʻʶ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: ɸ) ʛʽʜʨʦʭʣʦʨʦʪʽʘʟʠʜ ʽʟ CA II 3D; ɹ) ʩʧʦʣʫʢʘ 3.8 ̔ ʟ 

ʉɸ II 3D, ɺ) ʩʧʦʣʫʢʘ 6.5 ʽʟ ʉɸ II 3D; ɻ) ʩʧʦʣʫʢʘ 6.5 ʽʟ CA II 2D. 

ʊʦʜʽ ʷʢ, ʤʦʣʝʢʫʣʷʨʥʝ ʩʪʠʢʫʚʘʥʥʷ ʩʧʦʣʫʢ 11.4-11.6 ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʽʜ-

ʩʫʪʥʽʩʪʴ ʫ ʟʘʟʥʘʯʝʥʠʭ ʤʦʣʝʢʫʣʘʭ ʘʢʮʝʧʪʦʨʥʠʭ ʛʨʫʧ ʧʨʠʚʦʜʠʪʴ ʜʦ ʜʦʩʠʪʴ ʩʣʘʙ-

ʢʠʭ ʘʣʢʽʣʴʥʠʭ, p-ʘʣʢʽʣʴʥʠʭ , p-d ʪʘ p-p-ʚʟʘʻʤʦʜʽʡ ʟ ʉɸ II. ɺʘʞʣʠʚʦ, ʱʦ 
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ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʮʠʢʣʦʘʣʢʽʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʫ (11.6) ʫ ʪʽʘʜʽʘʟʦʣʽ ʟʤʽʥʶʻ ʨʦ-

ʟʪʘʰʫʚʘʥʥʷ ʤʦʣʝʢʫʣʠ ʫ ʢʘʨʤʘʥʽ ʝʥʟʠʤʫ. ɯ ʪʽʣʴʢʠ ʩʧʦʣʫʢʘ 11.4, ʤʘʻ ʧʦʜʽʙʥʝ ʩʪʠ-

ʢʫʚʘʥʥʷ ʟ ʬʝʨʤʝʥʪʦʤ ʟʘ ʨʘʭʫʥʦʢ ʚʦʜʥʝʚʦʛʦ ʟʚôʷʟʢʫ ʘʤʽʥʦ-ʛʨʫʧʠ ʟ ʘʤʽʥʦʢʠʩʣʦ-

ʪʥʠʤ ʟʘʣʠʰʢʦʤ THR200A (2,26¡). ʆʩʪʘʥʥʷ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʘʟʘʣʠ (ʪʘʙʣ. 4.2), ʱʦ N-ʟʘʤʽ-

ʱʝʥʽ ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʥʽʣʪʽʦʩʝʯʦʚʠʥʠ (3.8, 3.11, 3.18, 3.23, 3.25, 4.5, 4.7-4.9, 

4.13) ʪʘ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ (6.1, 6.5, 7.8-7.10, 8.3 ʪʘ 9.1) ʧʦ ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʚʠʜʽʣʴʥʫ ʬʫʥʢʮʽʶ ʥʠʨʦʢ. ʉʧʦʣʫʢʠ 4.5 ʪʘ 4.13, ʷʢʽ ʤʽʩʪʷʪʴ çʬʘʨʤʘʢʦʬʦʨʥʽè 

ʛʨʫʧʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʽʫʨʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ (ʢʘʨʙʦʢʩʠʣʴʥʫ ʪʘ ʩʫʣʴʬʘʤʽʜʥʫ 

ʛʨʫʧʫ, ʚʽʜʧʦʚʽʜʥʦ) ʧʨʠʛʥʽʯʫʶʪʴ ʩʝʯʦʛʽʥʥʠʡ ʝʬʝʢʪ ʟʘ ʫʤʦʚ ʚʦʜʥʦʛʦ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʧʦʣʫʢ 4.7, 4.8 ʪʘ 3.18, ʪʦ ʜʣʷ ʥʠʭ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʘ ʥʝ-

ʟʥʘʯʥʘ ʜʽʫʨʝʪʠʯʥʘ ʜʽʷ (3.40-17.00%), ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʜʦ ʾʭ ʤʦʣʝʢʫʣ ʚʭʦ-

ʜʠʪʴ ʢʘʨʙʦʢʩʠʣʴʥʘ ʛʨʫʧʘ. ɹʽʣʴʰ ʚʠʩʦʢʘ ʜʽʫʨʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʩʧʦʣʫʢ 3.8, 3.18, 3.23, 3.25 ʪʘ 4.9, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ ʜʽʫʨʝʟ ʥʘ 17.00-33.60%. ʇʦ-

ʢʘʟʥʠʢʠ ʩʝʯʦʚʠʜʽʣʝʥʥʷ ʥʘ ʪʣʽ ʟʘʟʥʘʯʝʥʠʭ ʩʧʦʣʫʢ ʧʝʨʝʚʠʱʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʧʨʝ-

ʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʌʫʨʦʩʝʤʽʜʫ ʥʘ 2,30-16.30%. ʎʽʢʘʚʦ, ʱʦ ʥʘʡʘʢʪʠʚʥʽʰʠʤʠ 

ʩʧʦʣʫʢʘʤʠ (3.8, 4.9) ʻ ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽʣʪʽʦʫʨʝʾʜʠ , ʷʢʽ ʤʽʩʪʷʪʴ ʫ ʤʦʣʝʢʫʣʽ 

2-ʭʣʦʨʬʝʥʽʣʴʥʠʡ (3.8) ʪʘ 2,5-ʜʠʤʝʪʠʣʢʘʨʙʦʢʩʠʣʴʥʽ (4.9) ʬʨʘʛʤʝʥʪʠ. ʉʧʦʣʫʢʘ 

3.23, ʷʢʘ ʻ ʧʦʭʽʜʥʠʤ ʮʠʢʣʦʧʝʥʪʘʥʢʘʨʙʦʥʽʣʪʽʦʫʨʝʾʜʫ ʽ ʤʽʩʪʠʪʴ ʫ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ 

2-ʭʣʦʨʦʬʝʥʽʣʴʥʠʡ ʟʘʤʽʩʥʠʢ ʪʘʢʦʞ ʤʘʻ ʟʥʘʯʥʫ ʩʝʯʦʛʽʥʥʫ ʜʽʶ (21.80%). ʑʦ ʩʪʦ-

ʩʫʻʪʴʩʷ, N-ʟʘʤʽʱʝʥʠʭ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ (6.1, 6.5, 7.8-7.10, 

8.3 ʪʘ 9.1) ʪʦ ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ (6.1, 7.8-7.10, 8.3 ʪʘ 9.1) ʧʨʦʷʚʣʷʣʠ ʥʝʟʥʘʯʥʫ ʜʽ-

ʫʨʝʪʠʯʥʫ ʜʽʶ (0-17.0%), ʧʦʩʪʫʧʘʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʬʫʨʦʩʝʤʽʜʫ. ʊʦʜʽ, ʷʢ ʩʧʦ-

ʣʫʢʘ 6.5 ʧʽʜʚʠʱʫʚʘʣʘ ʜʽʫʨʝʟ ʥʘ 48.6% ʥʘʙʣʠʞʘʶʯʠʩʴ ʟʘ ʝʬʝʢʪʦʤ ʜʦ ʛʽʜʨʦʭʣʦ-

ʨʪʽʘʟʠʜʫ (54.90%). ɺʘʞʣʠʚʦ, ʱʦ ʩʧʦʣʫʢʘ 6.5 ʪʘʢʦʞ ʻ ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽʣʪʽ-

ʦʩʝʤʠʢʘʨʙʘʟʠʜʦʤ ʟ ʬʝʥʽʣʪʽʦʘʮʝʪʠʣʴʥʠʤ ʬʨʘʛʤʝʥʪʦʤ ʫ ʤʦʣʝʢʫʣʽ.   
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ʊʘʙʣʠʮʷ 4.2  

ɺʧʣʠʚ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʪʘ ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʚʠʜʽʣʴʥʫ ʬʫʥʢʮʽʶ         

ʥʠʨʦʢ ʱʫʨʽʚ ʧʨʠ ʚʦʜʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (M Ñ m, n = 6) ʪʘ  

ˉ  ɻʨʫʧʠ ɼʽʫʨʝʟ, ʤʣ/100 ʛ 
ɺʧʣʠʚ ʥʘ ʧʨʦʮʝʩ  

ʩʝʯʦʚʠʜʽʣʝʥʥʷ, % 

1. ʂʦʥʪʨʦʣʴ 3.48Ñ0.09 ï 

2. ʌʫʨʦʩʝʤʽʜ 4.09Ñ0.11* 17.50 

3. ɻʽʜʨʦʭʣʦʨʪʽʘʟʠʜ 5.39Ñ0.07* 54.90 

4. 3.8  4.65Ñ0.09* 33.60 

5. 3.11  3.66Ñ0.19 5.17 

6. 3.18  4.07Ñ0.02* 17.00 

7. 3.23  4.24Ñ0.11* 21.80 

8. 3.25  4.17Ñ0.04* 19.80 

9. 4.5  2.87Ñ0.08* ï17.50 

10. 4.7  3.82Ñ0.08* 9.80 

11. 4.8  3.60Ñ0.20 3.40 

12. 4.9  4.47Ñ0.29* 28.40 

13. 4.13  2.79Ñ0.08* ï19.80 

14. 6.1  3.87Ñ0.39 11.20 

15. 6.5 5.17Ñ0.08* 48.60 

16. 7.8  3.99Ñ0.10* 14.00 

17. 7.9  3.48Ñ0.10 0 

18. 7.10  3.56Ñ0.11 2.30 

19. 8.3  4.07Ñ0.14* 17.00 

20. 9.1  3.66Ñ0.20 5.20 

21. 11.4 4.07Ñ0.12 17.08 

ʇʨʠʤʽʪʢʘ. * - ʚʽʜʥʦʩʥʦ ʜʦ ʢʦʥʪʨʦʣʶ (ʨ <0,05); n - ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʫ ʛʨʫʧʽ 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 5-ʮʠʢʣʦʧʨʦʧʽʣ-1,3,4-ʪʽʘʜʽʘʟʦʣ-2-ʘʤʽʥ (11.4) ʪʘʢʦʞ ʤʘ-

ʣʦʝʬʝʢʪʠʚʥʘ ʩʧʦʣʫʢʘ ʽ ʧʦʩʠʣʶʻ ʜʽʫʨʝʟ ʥʘ 17.08% (ʥʘʙʣʠʞʘʶʯʠʩʴ ʟʘ ʝʬʝʢʪʦʤ 

ʜʦ ʬʫʨʦʩʝʤʽʜʫ, ʪʘʙʣ. 4.2). ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʚʠʩʦʢʘ ʜʽʫʨʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʫ ʤʦʣʝʢʫʣʽ ʪʽʘʜʽʘʟʦʣʴʥʦʛʦ, ʩʫʣʴʬʘʤʽʜʥʦʛʦ 

ʪʘ ʘʮʝʪʠʣʘʤʽʜʥʦʛʦ ʬʨʘʛʤʝʥʪʽʚ (ʜʽʘʢʘʨʙ), ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʘ ʭʝʣʘʪʫʶʯʘ ʟʜʘʪ-

ʥʽʩʪʴ. ʆʪʞʝ, ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʩʧʦʣʫʢ 11.4-11.6 ʧʦʪʨʽʙʥʘ ʚʽʜʧʦʚʽʜʥʘ 

ʤʦʜʠʬʽʢʘʮʽʷ ʤʦʣʝʢʫʣʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʠʣʠ ʥʘʷʚʥʽʩʪʴ ʜʽʫʨʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʫ ʟʘ-

ʤʽʱʝʥʠʭ ʪʽʦʩʝʯʦʚʠʥʘʭ ʪʘ ʧʦʢʘʟʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʚʠʚʯʝʥʥʷ ʥʘ 

ʚʠʜʽʣʴʥʫ ʬʫʥʢʮʽʶ ʥʠʨʦʢ. ʇʦ-ʧʝʨʰʝ, ʮʝ ʧʦʜʘʣʴʰʘ ʩʪʨʫʢʪʫʨʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʘʢ-

ʪʠʚʥʠʭ ʩʧʦʣʫʢ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʬʘʨʤʘʢʦʬʦʨʥʠʭ ʛʨʫʧ ʘʙʦ ʾʭ ʛʝʪʝ-

ʨʦʮʠʢʣʽʟʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʥʽ ʩʽʨʢʦʚʤʽʩʥʽ ʛʝʪʝʨʦʮʠʢʣʽʯʥʽ ʩʠʩʪʝʤʠ. ʇʦ-ʜʨʫʛʝ, ʧʨʦ-

ʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ in vitro ʱʦʜʦ ʟʜʘʪʥʦʩʪʽ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʜʦ ʽʥʛʽʙʫ-

ʚʘʥʥʷ ʢʘʨʙʦʘʥʛʽʜʨʘʟʠ II, ʱʦ ʧʦʩʣʫʞʠʪʴ ʤʝʪʦʜʦʤ ʚʽʜʙʦʨʫ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ in vivo, ʘ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʝʣʝʢʪʨʦʣʽʪʥʦʛʦ ʩʢʣʘʜʫ ʩʝʯʽ ʟ ʤʝʪʦʶ ʚʽʜʥʝʩʝʥʥʷ 

ʦʜʝʨʞʘʥʠʭ ʨʝʯʦʚʠʥ ʜʦ ʢʘʣʽʡ ʟʙʝʨʽʛʘʶʯʠʭ ʘʙʦ ʥʝʟʙʝʨʽʛʘʶʯʠʭ ʜʽʫʨʝʪʠʢʽʚ. 

4.2 ʇʨʦʪʠʩʫʜʦʤʥʘ ʪʘ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

4.2.1. ʇʝʨʚʠʥʥʠʡ ʩʢʨʠʥʽʥʛ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʥʘ ʧʨʦʪʠʩʫʜʦʤʥʫ ʘʢʪʠʚ-

ʥʽʩʪʴ ʥʘ ʤʦʜʝʣʽ ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʴʥʠʭ ʩʫʜʦʤ. ʇʨʦʪʠʝʧʽʣʝʧʪʠʯʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘ-

ʩʦʙʠ (ʇɽʃɿ) ʧʦʭʽʜʥʽ ʛʽʜʘʥʪʦʾʥʫ (ʬʝʥʽʪʦʾʥ, ʝʪʦʩʫʢʩʠʤʽʜ), ʧʽʨʠʤʽʜʠʥʫ (ʬʝʥʦʙʘ-

ʨʙʽʪʘʣ, ʧʨʠʤʽʜʦʥ), ʙʝʥʟʘʟʝʧʽʥʽʚ (ʢʘʨʙʘʤʘʟʝʧʽʥ), ʙʝʥʟʦʜʽʘʟʝʧʽʚ (ʜʽʘʟʝʧʘʤ, ʣʦʨʘ-

ʟʝʧʘʤ, ʢʣʦʙʘʟʘʤ, ʢʣʦʥʘʟʝʧʘʤ) ʪʘ ʽʥʰʽ, ʷʢʽ ʥʘ ʩʴʦʛʦʜʥʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʩʢʦʥʘʣʠʤʠ ʟ ʦʛʣʷʜʫ ʥʘ ʾʭ ʝʬʝ-

ʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ, ʘʜʞʝ ʚʦʥʠ ʚʦʣʦʜʽʶʪʴ ʟʥʘʯʥʠʤʠ ʧʦʙʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ 

ʽ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʥʝ ʤʦʞʫʪʴ ʘʜʝʢʚʘʪʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʫʜʦʤʥʽ ʥʘʧʘʜʠ [151-155]. 

ʆʜʥʘʢ ʧʨʝʧʘʨʘʪʠ ʦʩʪʘʥʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ (ʚʘʣʴʧʨʦʘʪ, ʚʽʛʘʙʘʪʨʽʥ, ʛʘʙʘʧʝʥʪʠʥ, 

ʧʨʝʛʘʙʘʣʽʥ, ʬʝʣʴʙʘʤʘʪ, ʪʽʘʛʘʙʽʥ, ʪʦʧʽʨʘʤʘʪ ʪʘ ʽʥ.) ʤʘʶʪʴ ʟʥʘʯʥʦ ʧʦʢʨʘʱʝʥʥʽ 

ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʽ ʪʘ ʬʘʨʤʘʢʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʽʚʥʷʥʦ ʟ çʢʣʘʩʠʯ-

ʥʠʤʠè ʇɽʃɿ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʻ ʧʨʝʧʘʨʘʪʠ ʟ ʤʘʣʠʤʠ 
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ʤʦʣʝʢʫʣʘʤʠ, ʷʢʽ ʣʝʛʢʦ ʧʝʨʝʪʠʥʘʶʪʴ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨôʻʨ ʽ ʧʨʠʛʥʽʯʫʶʪʴ 

ʘʢʪʠʚʥʽʩʪʴ ɔ-ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ (GABA-AT), ʧʽʨʠʜʦʢʩʘʣʴʥʦʛʦ 5ǋ-ʬʦʩʬʘʪʥʦʛʦ 

(PLP) ʬʝʨʤʝʥʪʫ, ʷʢʠʡ ʽʥʛʽʙʫʻ GABA-ʨʝʮʝʧʪʦʨʠ [156]. ɺ ʪʦʡ ʩʘʤʠʡ ʯʘʩ, ʥʝʟʚʘ-

ʞʘʶʯʠ ʥʘ ʜʦʩʠʪʴ ʯʠʩʝʣʴʥʠʡ ʘʨʩʝʥʘʣ ʇɽʃɿ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʫ ʟʥʘʯ-

ʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʥʝ ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ ʟʘʧʦʙʽʛʪʠ ʝʧʽʣʝʧʪʠʯʥʦʤʫ ʩʪʘʥʫ, ʘʙʦ 

ʟʘʪʨʠʤʘʪʠ ʡʦʛʦ ʧʦʯʘʪʦʢ. ʂʨʽʤ ʪʦʛʦ, ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʤʘʶʪʴ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ, ʘ 

ʩʘʤʝ ʧʦʩʣʘʙʣʶʶʪʴ ʢʦʛʥʽʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʧʦʛʽʨʰʫʶʪʴ ʧʘʤôʷʪʴ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʰʚʠʜʢʝ ʚʽʜʪʚʦʨʝʥʥʷ ʝʥʛʨʘʤ [151, 154]. ʆʯʝʚʠʜʥʦ, ʱʦ ʥʝʙʘʞʘʥʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ 

ʪʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʝʧʽʣʝʧʩʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɽʃɿ, 

ʟʤʫʰʫʶʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʰʫʢʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʠ ʟ ʙʽʣʴʰ ʩʧʨʠʷʪ-

ʣʠʚʠʤ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʠʤ ʧʨʦʬʽʣʝʤ. 

ʆʜʥʠʤʠ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʢʣʘʩʽʚ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʫ ʧʣʘʥʽ ʧʦʰʫʢʫ ʧʨʦ-

ʪʠʩʫʜʦʤʥʠʭ ʟʘʩʦʙʽʚ ʻ ʧʨʦʜʫʢʪʠ ʤʦʜʠʬʽʢʘʮʽʾ ʢʘʨʙʦʢʩʠʣʴʥʦʾ ʛʨʫʧʠ ʘʣʢʽʣ- ʪʘ ʮʠ-

ʢʣʦʘʣʢʽʣʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ (ʘʤʽʜʠ, ʢʘʨʙʘʤʘʪʠ, ʩʝʤʠʢʘʨʙʘʟʠʜʠ ʪʘ ʽʥ.) [153, 154, 

157-163]. ʇʦ-ʧʝʨʰʝ, ʫ ʩʢʣʘʜʽ ʙʽʣʴʰʦʩʪʽ ʤʦʣʝʢʫʣ ʷʢʽ ʷʢ ʟʘʪʚʝʨʜʞʝʥʽ ʜʦ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ, ʪʘʢ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʨʦʪʠʩʫʜʦʤʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʧʨʠʩʫʪʥʽ 

ʟʘʟʥʘʯʝʥʽ ʩʪʨʫʢʪʫʨʥʽ ʬʨʘʛʤʝʥʪʠ [151, 154]. ʇʦ-ʜʨʫʛʝ, ʧʦʜʽʙʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʚʠ-

ʚʯʝʥʘ ʥʘ ʚʘʣʴʧʨʦʚ̒ʽʡ ʢʠʩʣʦʪʽ ʽ ʻ ʙʘʛʘʪʦʦʙʽʮʷʶʯʦʶ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ ʧʨʦ 

ʟʤʝʥʰʝʥʥʷ ʪʝʨʘʪʦʛʝʥʥʦʩʪʽ, ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʝʧʽʣʝʧ-

ʪʦʛʝʥʝʟ [154] (ʨʠʩ. 4.2). ʊʦʡ ʬʘʢʪ, ʱʦ ʟʘʤʽʱʝʥʽ ʩʝʯʦʚʠʥʠ, ʢʘʨʙʘʟʠʜʠ ʪʘ ʾʭ ʩʽʨ-

ʢʦʚʤʽʩʥʽ ʘʥʘʣʦʛʠ ʘʢʪʠʚʥʦ ʚʠʚʯʘʶʪʴʩʷ ʥʘ ʧʨʦʪʠʩʫʜʦʤʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʻ ʜʦʜʘʪʢʦ-

ʚʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʮʴʦʛʦ ʧʽʜʭʦʜʫ. ʇʦʻʜʥʘʥʥʷ ʾʭ ʽʟ ʥʘʩʠʯʝ-

ʥʠʤʠ ʟʘʤʽʩʥʠʢʘʤʠ (ʮʠʢʣʦʧʨʦʧʘʥ, ʮʠʢʣʦʛʝʢʩʘʥ, ʮʠʢʣʦʛʝʧʪʘʥ, ʮʠʪʨʘʣ, ʢʘʨʚʦʥ, 

ʢʘʤʬʦʨʘ) ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʦʷʚʠ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ [164-166]. 

ɺʘʞʣʠʚʦ, ʱʦ ʜʦʜʘʪʢʦʚʝ ʚʚʝʜʝʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʟ ʣʽʧʦʬʽʣʴʥʠʤʠ ʪʘ ʜʦʥʦʨʥʦ-ʘʢʮʝ-

ʧʪʦʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʦ ʟʘʣʠʰʢʫ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʫ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʚʟʘʻʤʦ-

ʜʽʾ ʟ ʘʢʪʠʚʥʠʤ ʨʝʮʝʧʪʦʨʥʠʤ ʮʝʥʪʨʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʙʽʣʢʦʚʦʾ ʤʽʰʝʥʽ . ʆʪʞʝ, ʟʘ-

ʟʥʘʯʝʥʘ ʤʦʜʠʬʽʢʘʮʽʷ  çʬʘʨʤʘʢʦʬʦʨʫè (ʮʠʢʣʦʘʣʢʽʣ, ʘʤʽʜ ʪʘ ʘʮʠʣʪʽʦʩʝʤʠʢʘʨ-

ʙʘʟʠʜ) ʤʦʞʝ ʟʜʽʡʩʥʠʪʠ ʚʧʣʠʚ ʥʘ ʧʨʦʷʚ ʧʨʦʪʠʩʫʜʦʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʘ ʚʽʨʪʫʘʣʴ-

ʥʠʡ ʩʢʨʠʥʽʥʛ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʣʽʛʘʥʜʽʚ ʜʦ ʘʢʪʠʚʥʠʭ ʮʝʥʪʨʽʚ GABAA, GABAT ʪʘ 
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NavM ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʩʧʦʣʫʢʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʤʦ-

ʜʝʣʽ ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʴʥʠʭ ʩʫʜʦʤ. 

 

ʈʠʩ. 4.2 ɺʽʜʦʤʽ ʤʝʪʦʜʠ ʤʦʜʠʬʽʢʘʮʽʾ ʚʘʣʴʧʨʦʘʪʫ ʪʘ ʩʪʨʘʪʝʛʽʷ ʨʦʟʨʦʙʢʠ ʥʦ-

ʚʠʭ ʧʨʦʪʠʩʫʜʦʤʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʩʝʨʝʜ ʧʦʭʽʜʥʠʭ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ 

ʆʪʞʝ, ʤʝʪʦʶ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʨʦʙʦʪʠ ̒  ʚʽʨʪʫʘʣʴʥʠʡ ʤʽʰʝʥʴ-ʦʨʽʻʥʪʦʚʘʥʠʡ 

ʩʢʨʠʥʽʥʛ ʪʘ ʧʦʧʝʨʝʜʥʽʡ ʩʢʨʠʥʽʥʛ ʟʘʤʽʱʝʥʠʭ ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʥʽʣʪʽʦʩʝʤʠʢʘʨʙʘ-

ʟʠʜʽʚ ʥʘ ʧʨʦʪʠʩʫʜʦʤʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʘ ʤʦʜʝʣʷʭ ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʴʥʠʭ ʩʫʜʦʤ ʫ 

ʱʫʨʽʚ ʟ ʦʙʛʦʚʦʨʝʥʥʷʤ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ çʩʪʨʫʢʪʫʨʘ- ʘʢʪʠʚʥʽʩʪʴè ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʩʧʨʷʤʦʚʘʥʦʛʦ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. 

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ, ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦ-

ʢʘʟʥʠʢʽʚ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʧʨʦʪʠʝʧʽʣʽʧʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʬʝʥʦʙʘʨʙʽʪʘʣ, 

ʚʘʣʴʧʨʦʻʚʘ ʢʠʩʣʦʪʘ, ʣʘʤʦʪʨʠʜʞʠʥ, ʪʦʧʽʨʘʤʽʜ, ʛʘʙʘʧʝʥʪʠʥ ʪʘ ʢʘʨʙʘʤʘʟʝʧʽʥ) ʪʘ 

ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ ʜʦ ʘʢʪʠʚʥʠʭ ʮʝʥʪʨʽʚ GABAA-, GABAT-ʨʝʮʝʧʪʦʨʽʚ ʪʘ 

NVSCs, ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʦʣʝʢʫʣʷʨʥʠʡ ʜʦʢʽʥʛ (ʪʘʙʣ. 4.3). 
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ʊʘʙʣʠʮʷ 4.3.  

ʈʝʟʫʣʴʪʘʪʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ ʧʨʦʪʠʝʧʽʣʽʧʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʪʘ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ ʜʦ  

ʘʢʪʠʚʥʠʭ ʮʝʥʪʨʽʚ GABAA-, GABAT-ʨʝʮʝʧʪʦʨʽʚ ʪʘ NVSCs 

ʉʧʦʣʫʢʠ 

ʉʧʦʨʽʜʥʝʥʽʩʪʴ (ʢʢʘʣ/ʤʦʣʴ) ʜʦ 

ʨʝʮʝʧʪʦʨʘ GABAA ʣʶʜʠʥʠ 

(6X3W) 

ʉʧʦʨʽʜʥʝʥʽʩʪʴ (ʢʢʘʣ/ʤʦʣʴ) ʜʦ 

ʨʝʮʝʧʪʦʨʘ GABAT ʣʶʜʠʥʠ (1ʆHW) 

ʉʧʦʨʽʜʥʝʥʽʩʪʴ (ʢʢʘʣ/ʤʦʣʴ) 

ʜʦ NavMs (5HVX) 

1 2 3 4 

ʌʝʥʦʙʘʨʙʽʪʘʣ -7.4  ï 

ɺʘʣʴʧʨʦʻʚʘ ʢʠʩʣʦʪʘ ï -5.2 -4.9 

ʊʦʧʽʨʘʤʘʪ -5.1 ï -4.7 

ɻʘʙʘʧʝʥʪʠʥ -6.1 ï -4.2 

ʃʘʤʦʪʨʠʜʞʠʥ ï ï -5.7 

ʂʘʨʙʘʤʘʟʝʧʽʥ ï ï -6.5 

5.1  -6.0 -6.9 -4.6 

6.1  -6.3 -7.8 -5.4 

6.2  -6.3 -8.3 -5.9 

6.3  -7.2 -6.8 -5.9 

6.4  -6.6 -8.4 -5.9 

6.5  -5.8 -7.8 -5.2 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.3 

1 2 3 4 

6.6  -6.1 -8.0 -5.8 

6.7  -6.5 -6.7 -5.5 

6.8  -6.5 -8.6 -6.0 

7.1  -5.7 -7.9 -4.9 

7.2  -6.5 -7.6 -6.3 

7.3  -6.8 -6.6 -6.2 

7.4  -7.0 -8.7 -5.6 

7.5  -7.1 -8.5 -6.3 

7.6  -6.8 -8.7 -6.6 

7.7  -6.7 -7.8 -6.8 

7.8  -6.9 -8.5 -5.1 

7.9  -6.4 -7.8 -6.4 

7.10  -7.2 -8.8 -6.4 

8.1  -6.6 -8.3 -5.0 

8.2  -6.2 -7.8 -5.3 

8.3  -6.3 -8.5 -5.8 

8.4  -6.8 -8.2 -4.6 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.3 

1 2 3 4 

9.1  -7.0 -7.6 -5.0 

9.2  -6.3 -8.0 -5.8 

9.3  -6.5 -8.5 -5.7 

9.4  -7,5 -8,4 -6,3 

 



112 

 

 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʠʢʫʚʘʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʧʣʘʥʦʚʘʥʘ ʩʪʨʫʢ-

ʪʫʨʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ ʤʦʞʝ ʤʘʪʠ ʤʽʩʮʝ, ʪʘʢ ʷʢ ʾʭ ʘʬʬʽ-

ʥʽʩʪʴ ʙʫʣʘ ʟʥʘʯʥʦ ʚʠʱʦʶ ʱʦʜʦ ʽʥʛʽʙʽʪʦʨʽʚ GABAT-ʨʝʮʝʧʪʦʨʽʚ ʪʘ ʫ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʚʠʱʘ ʘʙʦ ʟʽʩʪʘʚʥʘ ʟ ʙʣʦʢʘʪʦʨʘʤʠ NVSCs, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʬʝʨʝʥʩ-

ʩʧʦʣʫʢʘʤʠ (ʚʘʣʴʧʨʦʻʚʘ ʢʠʩʣʦʪʘ, ʣʘʤʦʪʨʠʜʞʠʥ ʪʘ ʢʘʨʙʘʤʘʟʝʧʽʥ).  

ɿʘʟʥʘʯʝʥʝ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʠʣʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦ-

ʢʽʥʛʫ ʜʣʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʧʦʣʫʢ. ʇʦʢʘʟʘʥʦ, ʱʦ ʩʧʦʣʫʢʘ 

7.7, ʷʢ ʽ ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ çʌʝʥʦʙʘʨʙʽʪʘʣè ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ 

GABAA ʨʝʮʝʧʪʦʨʘ. ʊʠʤ ʙʽʣʴʰ, ʱʦ ʩʧʦʣʫʢʘ 7.7 ʚ ʘʢʪʠʚʥʦʤʫ ʮʝʥʪʨʽ ʨʝʮʝʧʪʦʨʫ 

ʤʘʻ ʜʚʘ ʩʠʣʴʥʽ ʚʦʜʥʝʚ ̔ʟʚôʷʟʢʠ ʘʪʦʤʽʚ ʅʽʪʨʦʛʝʥʫ 2-ʘʤʽʥʦʙʝʥʟʦʾʣʛʽʜʨʘʟʠʜʥʦʾ 

ʛʨʫʧʠ ʟ SER E: 301 (2,21 ¡) ʪʘ LEU A: 223 (2,75 ¡), ʘ ʪʘʢʦʞ p-ʜʦʥʦʨʥʠʡ ʚʦʜ-

ʥʝʚʠʡ ʟʚ'ʷʟʦʢ 2-ʘʤʽʥʦʙʝʥʟʝʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʫ ʟ SER E: 301 (3,37 ¡). (ʨʠʩ. 4.3). 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʩʧʦʣʫʢʠ 7.7 ʭʘʨʘʢʪʝʨʥʽ ʜʦʜʘʪʢʦʚʽ ʛʽʜʨʦʬʦʙʥ ̔ʘʣʢʽʣʴʥʽ ʪʘ p-ʘʣʢʽ-

ʣʴʥʽ ʚʟʘʻʤʦʜʽʾ ʮʠʢʣʦʧʨʦʧʘʥʦʚʦʛʦ ʪʘ ʙʝʥʟʝʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʽʚ ʟ PHE E: 304 (4.44 

¡), PRO A: 228 (4,97 ¡) ʪʘ MET A: 227 (5,36 ¡), ʚʽʜʧʦʚʽʜʥʦ.  

  

ɸ ɹ 

ʈʠʩ. 4.3. ɺʽʟʫʘʣʽʟʘʮʽʷ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽ-

ʥʛʫ: ɸ) ʌʝʥʦʙʘʨʙʽʪʘʣ ʟ GABAA, ɹ) ʩʧʦʣʫʢʘ 7.7 ʟ GABAA 

ʆʩʥʦʚʥʠʡ ʤʘʩʠʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ ʤʘʻ ʙʽʣʴʰʫ 

ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʨʝʮʝʧʪʦʨʘ GABAT (ʪʘʙʣ. 3.3). ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʩʧʦʣʫʢʘ 7.9 

ʟ ʘʢʪʠʚʥʠʤ ʨʝʮʝʧʪʦʨʥʠʤ ʮʝʥʪʨʦʤ ʝʥʟʠʤʫ ʤʘʻ ʫʜʚʽʯʽ ʙʽʣʴʰʝ ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ 
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ʪʘ ʽʥʰʠʭ ʪʠʧʽʚ ʚʟʘʻʤʦʜʽʡ (ʛʽʜʨʦʬʦʙʥʽ, N-ʘʣʢʽʣʴʥʽ, ʘʪʪʨʘʢʪʠʚʥʽ), ʥʽʞ ʜʣʷ ʚʘʣʴ-

ʧʨʦʻʚʦʾ ʢʠʩʣʦʪʠ (ʨʠʩ. 4.4). ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʦʣʫʢʘ 7.9 ʫʪʚʦʨʶʻ ʤʽʮʥʽ ʚʦʜʥʝʚʽ 

ʟʚ'ʷʟʢʠ ʤʽʞ ʘʪʦʤʘʤʠ ʅʽʪʨʦʛʝʥʫ ʪʘ ʆʢʩʠʛʝʥʫ 2-ʘʤʽʥʦʙʝʥʟʦʾʣʛʽʜʨʘʟʠʜʥʦʾ ʛʨʫʧʠ ʟ 

THR B: 353 (2.74 ¡) ʪʘ ASN B: 352 (3.27 ¡), ʘʪʦʤʦʤ ʚʦʜʥʶ ʘʤʽʥʦʛʨʫʧʠ ʫ 2- 

ʘʤʽʥʦʙʝʥʟʠʣʴʥʠʡ ʬʨʘʛʤʝʥʪ ʟ THR B: 353 (2,25 ¡). ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʮʠʭ ʚʟʘʻʤʦ-

ʜʽʡ, ʩʧʦʣʫʢʘ 7.9 ʤʘʻ ʜʦʜʘʪʢʦʚʽ ʩʣʘʙʢʽ ʚʦʜʥʝʚʽ ʟʚ'ʷʟʢʠ ʘʪʦʤʘ ʉʫʣʴʬʫʨʫ ʪʽʦʘʤʽʜ-

ʥʦʾ ʛʨʫʧʠ ʟ SER A: 137 (4,26 ¡), ʛʽʜʨʦʬʦʙʥʽ p-ʘʣʢʽʣʴʥʽ ʚʟʘʻʤʦʜʽʾ ʮʠʢʣʦʧʨʦʧʘ-

ʥʦʚʦʾ ʯʘʩʪʠʥʠ ʟ VAL A: 300 (4,89 ¡) ʪʘ PHE A: 189 (5,48 ¡) ʪʘ p-ʘʥʽʦʥʥʽ, ʛʽʜ-

ʨʦʬʦʙʥʽ ʘʣʢʽʣʴʥʽ ʪʘ p-p T-ʧʦʜʽʙʥʽ ʚʟʘʻʤʦʜʽʾ ʬʝʥʠʣʴʥʦʛʦ ʢʽʣʴʮʷ ʟ GLU A: 121 

(3,86 ¡), ʟ ILE A: 72 (5,16 ¡) ʪʘ PHE B: 351 (4,85) ¡). ɺʘʞʣʠʚʦ, ʱʦ ʩʧʦʣʫʢʠ 7.8, 

7.10 ʪʘ 9.3 ʪʘʢʦʞ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʧʦʜʽʙʥʠʤʠ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ, 

ʧʨʦʪʝ ʤʘʶʪʴ ʽʥʰʽ ʪʠʧʠ ʚʟʘʻʤʦʜʽʡ. 

  

ɸ ɹ 

ʈʠʩ. 4.4 ɺʽʟʫʘʣʽʟʘʮʽʷ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽ-

ʥʛʫ: ɸ) ʚʘʣʴʧʨʦʻʚʘ ʢʠʩʣʦʪʘ ʟ GABAT, ɹ) ʩʧʦʣʫʢʘ 7.9 ʟ GABAT 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʩʧʦʣʫʢʠ 9.3 ʟ ʘʢʪʠʚʥʠʤ ʮʝʥʪʨʦʤ NVSCs (ʨʠʩ. 4.5) ʜʦʟʚʦʣʠʣʘ 

ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʮʷ ʩʪʨʫʢʪʫʨʘ ʤʘʻ ʧʦʜʽʙʥʽ ʚʟʘʻʤʦʜʽʾ ʟ ʪʠʤʠ, ʷʢʽ ʽʩʥʫʶʪʴ ʤʽʞ ʢʘ-

ʨʙʘʤʘʟʝʧʽʥʦʤ ʪʘ ʟʘʟʥʘʯʝʥʠʤ ʝʥʟʠʤʦʤ. ɺʽʟʫʘʣʽʟʘʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʩʠʣʴʥʠʤ 

ʚʦʜʥʝʚʠʤ ʟʚôʷʟʢʦʤ ʟ VAL A:197 (2.96 ¡), ʛʽʜʨʦʬʦʙʥʠʤʠ ʚʟʘʻʤʦʜʽʷʤʠ (p-ʘʣʢʽʣ) 

ʮʠʢʣʦʧʨʦʧʘʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʫ ʟ LEU A: 152 (5.08 ¡) ʪʘ VAL A:197 (5.12 ¡), 
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ʛʽʜʨʦʬʦʙʥʽ ʘʣʢʽʣʴʥʽ ʪʘ p-p-ʚʟʘʻʤʦʜʽʾ ʬʝʥʽʣʴʥʦʛʦ ʮʠʢʣʫ ʟ ALA A: 145 (4.17 ¡), 

VAL A: 141 (5.43 ¡) ʪʘ PHE A: 198 (5.53 ¡). ʇʦʜʽʙʥʽ ʪʠʧʠ ʚʟʘʻʤʦʜʽʾ ʪʘʢʦʞ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʘʣʴʧʨʦʻʚʦʾ ʢʠʩʣʦʪʠ ʪʘ ʩʧʦʣʫʢ 7.6, 7.8, 7.9 ʪʘ 7.10 ʟ ʘʢʪʠʚʥʠʤ 

ʮʝʥʪʨʦʤ NVSCs (ʪʘʙʣ. 4.3). 

  

ɸ ɹ 

ʈʠʩ. 4.5. ɺʽʟʫʘʣʽʟʘʮʽʷ ʣʽʛʘʥʜ-ʝʥʟʠʤʥʠʭ ʚʟʘʻʤʦʜʽʡ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʣʝ-

ʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ. ɸ) ʂʘʨʙʘʤʘʟʝʧʽʥ ʟ NAVSCs ʙ) ʩʧʦʣʫʢʘ 9.3 ʟ NAVSCs 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʠʡ ʤʦʣʝʢʫʣʷʨʥʠʡ ʜʦʢʽʥʛ ʪʘ ʚʟ̔ʫʘʣʽʟʘʮʽʷ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʦʢʘʟʘʣʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʩʠʥʪʝʟʫ ʪʘ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʜʽʘʮʠʣʪʽʦʩʝʤʠ-

ʢʘʨʙʘʟʠʜʽʚ ʜʣʷ ʩʧʨʷʤʦʚʘʥʦʛʦ ʧʦʰʫʢʫ ʧʨʦʪʠʩʫʜʦʤʥʠʭ ʘʛʝʥʪʽʚ ʫ ʮʴʦʤʫ ʢʣʘʩʽ 

ʩʧʦʣʫʢ. ɺʘʞʣʠʚʦ, ʱʦ ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ ʧʦʭʽʜʥʠʭ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʤʝʭʘʥʽʟʤ ʧʨʦʪʠ-

ʩʫʜʦʤʥʦʾ ʜʽʾ ʧʦʜʽʙʥʠʡ ʜʦ ʚʘʣʴʧʨʦʻʚʦʾ ʢʠʩʣʦʪʠ (ʽʥʛʽʙʽʪʦʨ GABAT-ʨʝʮʝʧʪʦʨʽʚ ʪʘ 

ʙʣʦʢʘʪʦʨ NVSCs,) [167, 168].  

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ, ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʤʦʜʝʣʽ ʧʝʥʪʠʣʝʥʪʝʨʘʟʦʣʴʥʠʭ 

ʩʫʜʦʤ, ʨʘʥʜʦʤʽʟʦʚʘʥʠʤ ʤʝʪʦʜʦʤ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ, ʷʢʽ ʫ 

ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʤʽʩʪʷʪʴ ʟʘʣʠʰʢʠ ʮʠʢʣʦʧʨʦʧʘʥʫ (7.1, 7.7 ʪʘ 9.1), ʮʠʢʣʦʙʫʪʘʥʫ 

(6.6, 7.2 ʪʘ 7.8), ʮʠʢʣʦʧʝʥʪʘʥʫ (6.7, 7.3, 7.9 ʪʘ 9.3), ʮʠʢʣʦʛʝʢʩʘʥʫ (7.6, 7.10, 8.3 

ʪʘ 8.4) ʪʘ ʘʜʘʤʘʥʪʘʥʫ (9.4) ʢʘʨʙʦʢʩʘʤʽʜʥʽ ʛʨʫʧʠ ʟ ʧʦʜʽʙʥʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ 

(PhO(S)CH2-, Ph, o-NH2C6H4, ʧʽʨʠʜʠʥ-4-ʽʣ, ʬʫʨʘʥ-2-ʽʣ) ʧʦ ʛʽʜʨʘʟʠʜʥʦʤʫ ʟʘʣʠ-

ʰʢʫ (ʨʠʩ. 4.2).  
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ʊʘʙʣʠʮʷ 4.4  

ʇʨʦʪʠʩʫʜʦʤʥʘ ʘʢʪʠʚʥʽʩʪʴ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ  

 ̄ ʉʧʦʣʫʢʠ 
ʃʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ 

ʩʫʜʦʤ, ʭʚ 

ʊʨʠʚʘʣʽʩʪʴ ʪʦʥʽʢʦ-

ʢʣʦʥʽʯʥʠʭ ʩʫʜʦʤ, ʭʚ 
ʉʤʝʨʪʥʽʩʪʴ, % 

ʊʷʞʢʽʩʪʴ ʩʫʜʦʤ ʚ 

ʙʘʣʘʭ 

1 2 3 4 5 6 

1 ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ  6.11Ñ0.32 9.11Ñ0.52 100 8.20Ñ0.53 

2 6.6  26.10Ñ1.10* 5.42Ñ1.20 60* 5.71Ñ0.28 

3 6.7  27.20Ñ1.30* 5.55Ñ1.80 50* 5.11Ñ0.34 

4 7.1  18.40Ñ1.90* 7.33Ñ1.50 70* 7.55Ñ0.65 

5 7.2  17.20Ñ1.20* 7.11Ñ1.20 70* 6.11Ñ0.54 

6 7.3  23.40Ñ1.20* 5.23Ñ1.20 60* 5.55Ñ0.27 

7 7.6  34.20Ñ2.10* 4.75Ñ0.33* 60* 4.77Ñ0.23* 

8 7.7  28.80Ñ1.70* 5.77Ñ1.80 70* 4.87Ñ0.21* 

9 7.8  29.20Ñ1.80* 7.11Ñ1.00 60* 6.33Ñ0.42 

10 7.9  35.20Ñ3.00* 5.51Ñ0.25* 60* 5.40Ñ0.37* 

11 7.10  17.40Ñ1.00* 7.66Ñ1.90 70* 6.25Ñ0.55 

12 8.3  19.20Ñ1.70* 7.72Ñ0.82 70* 6.20Ñ0.33* 

13 8.4  16.90Ñ1.00* 7.46Ñ1.60 70* 6.12Ñ0.55 

14 9.1  32.20Ñ1.70* 4.11Ñ1.20 50* 5.55Ñ0.27 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.4 

1 2 3 4 5 6 

15 9.3  47.80Ñ4.00* 3.52Ñ0.33* 40* 4.30Ñ0.32* 

16 9.4  17.70Ñ1.40* 7.00Ñ1.50 70* 6.22Ñ0.55 

17 ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ  6.22Ñ0.62 7.88Ñ0.77 100 7.30Ñ0.55 

18 ɼʝʧʘʢʽʥ 41.10Ñ0.80* 4.71Ñ0.42* 40* 3.50Ñ0.75* 

ʇʨʠʤʽʪʢʘ. * - ʜʦʩʪʦʚʽʨʥʦ (pÒ0,05) ʱʦʜʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʱʫʨʽʚ 



117 

 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ (ʪʘʙʣ. 4.4), ʱʦ ʚʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘ-

ʣʴʥʠʤ ʪʚʘʨʠʥʘʤ ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʨʦʟʚʠʪʢʫ ʝʧʽʣʝʧʪʠʯʥʠʭ ʥʘ-

ʧʘʜʽʚ ʟ ʚʠʨʘʞʝʥʦʶ ʪʦʥʽʢʦ-ʢʣʦʥʽʯʥʦʶ ʬʘʟʦʶ ʪʘ ʧʦʜʘʣʴʰʦʶ 100% ʩʤʝʨʪʥʩ̔ʪʁ. 

ʊʘʢ, ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʚ ʫ ʩʝʨʝʜʥʴʦʤʫ 6,11 ʭʚ, ʘ 

ʪʨʠʚʘʣʽʩʪʴ ʪʦʥʽʢʦ-ʢʣʦʥʽʯʥʠʭ ʥʘʧʘʜʽʚ 9,11 ʭʚ. ʉʫʜʦʤʠ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʮʽʻʾ 

ʛʨʫʧʠ ʪʚʘʨʠʥ, ʤʘʣʠ ʚʠʨʘʟʥʠʡ ʪʦʥʽʢʦ-ʢʣʦʥʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʪʘ ʧʝʨʽʦʜʠʯʥʦ ʧʦʚʪʦ-

ʨʶʚʘʣʠʩʴ. ʊʦʜʽ ʷʢ, ʚʚʝʜʝʥʥʷ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʛʨʫʧʽ ʪʚʘʨʠʥ ʧʨʠʚʦʜʠʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʣʘʪʝʥʪʥʦʛʦ ʧʝʨʽʦʜʫ ʩʫʜʦʤ ʫ 2.77-7.82 

ʨʘʟʠ. ɺʘʞʣʠʚʦ, ʱʦ ʩʧʦʣʫʢʠ 9.1, 7.9 ʪʘ 7.6 ʟʘ ʩʠʣʦʶ ʜʽʾ ʥʘʙʣʠʞʘʣʠʩʴ, ʘ ʩʧʦʣʫʢʘ 

9.3 ʧʝʨʝʚʠʱʫʚʘʣʘ ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪ çɼʝʧʘʢʽʥè. ɼʦʩʣʽʜʞʫʚʘʥʽ ʩʧʦʣʫʢʠ ʟʤʝʥ-

ʰʫʚʘʣʠ ʪʨʠʚʘʣʽʩʪʴ ʪʦʥʽʢʦ-ʢʣʦʥʽʯʥʠʭ ʥʘʧʘʜʽʚ ʥʘ 1.23-5.59 ʭʚ. ʽ ʟʘʧʦʙʽʛʘʣʠ ʩʤʝ-

ʨʪʥʦʩʪʽ ʪʚʘʨʠʥ ʥʘ 30-60% ʚʽʜʥʦʩʥʦ ʜʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ. ʉʧʦʣʫʢʘ 9.3 

ʟʘ ʟʘʟʥʘʯʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʝʨʝʚʠʱʫʚʘʣʘ ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪ (ʪʘʙʣ. 4.4).  

ʇʨʦʚʝʜʝʥʠʡ SAR-ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʧʨʦʪʠʩʫʜʦʤʥʘ ʘʢʪʠʚ-

ʥʽʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ, ʷʢʽ ʫ ʩʚʽʡ ʩʪʨʫʢʪʫʨʽ ʤʽʩʪʷʪʴ ʮʠ-

ʢʣʦʧʨʦʧʘʥ- (7.7, 9.1) ʪʘ ʮʠʢʣʦʧʝʥʪʘʥ- (6.7, 7.3, 7.9 ʪʘ 9.3) ʢʘʨʙʦʢʩʘʤʽʜʥʠʡ ʬʨʘ-

ʛʤʝʥʪʠ. ʂʨʽʤ ʪʦʛʦ, ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʭʘʨʘʢʪʝʨʥʠʡ ʽ ʜʣʷ ʛʽʜʨʘʟʠʜ-

ʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʫ ʤʦʣʝʢʫʣʽ. ʊʘʢ, ʩʧʦʣʫʢʠ ʟ ʬʝʥʽʣʪʽʦʘʮʝʪʠʣʴʥʦʶ (6.7), ʙʝʥʟʦ-

ʾʣʴʥʦʶ (7.7, 7.3 ʪʘ 7.9) ʪʘ ʽʟʦʥʽʢʦʪʽʥʦʾʣʴʥʦʶ (9.1 ʪʘ 9.3) ʬʨʘʛʤʝʥʪʘʤʠ ʫ ʪʽʦʩʝʤʠ-

ʢʘʨʙʘʟʠʜʥʦʤʫ ʟʘʣʠʰʢʫ ʻ ʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ. ɿʘʟʥʘʯʝʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʛʨʫʧʠ ʤʦ-

ʞʥʘ ʚʚʘʞʘʪʠ çʢʨʠʪʠʯʥʠʤʠè ʬʘʨʤʘʢʦʬʦʨʘʤʠ ʫ ʧʨʦʷʚʫ ʧʨʦʪʠʩʫʜʦʤʥʦʾ ʘʪʠʚʥʦ-

ʩʪʽ. ʆʪʞʝ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʧʨʦʪʠʩʫʜʦʤʥʦʛʦ ʝʬʝʢʪʫ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʢʦʥʢʫʨʫʶʯʠ ʟ ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪʦʤ, ʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʠʭ ʧʦʛʣʠʙʣʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ.  

4.2.2. ʅʝʡʨʦʧʨʦʪʝʢʪʦʨʥʘ ʘʢʪʠʚʥʽʩʪʴ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʫ (9.3) ʥʘ 

ʤʦʜʝʣʽ ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʴʥʦʛʦ ʢʽʥʜʣʽʥʛʘ. ʋ ʮʝʥʪʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ NO 

ʤʦʞʝ ʜʽʷʪʠ ʷʢ ʚʪʦʨʠʥʥʠʡ ʤʝʩʝʥʞʝʨ, ʥʝʡʨʦʤʦʜʫʣʷʪʦʨ ʽ ʥʝʡʨʦʪʨʘʥʩʤʽʪʪʝʨ, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʚʘʞʣʠʚʫ ʨʦʣʴ ʮʽʻʾ ʤʦʣʝʢʫʣʠ ʚ ʝʧʽʣʝʧʩʽʾ ʽ ʝʧʽʣʝʧʪʦʛʝʥʝʟʽ [169-171]. 

ʋʯʘʩʪʴ NO ʫ ʧʦʰʢʦʜʞʝʥʥʽ ʪʘ ʟʘʛʠʙʝʣʽ ʥʝʡʨʦʥʘ ʤʘʻ ʩʚʦʶ ʩʧʝʮʠʬʽʢʫ ʽ 
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ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟʦʬʦʨʤʘʤʠ NOS, ʘ ʪʘʢʦʞ ʧʨʠʨʦʜʦʶ ʝʧʽʣʝʧʩʽʾ. ɼʦʩʠʪʴ ʧʦʚʥʦ ʚʠ-

ʚʯʝʥʘ ʝʢʩʧʨʝʩʽʷ ʢʦʥʩʪʠʪʫʮʽʡʥʦʾ ʢʘʣʴʮʽʡ-ʟʘʣʝʞʥʠʭ n-NOS, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʪʨʘ-

ʥʩʤʽʪʝʨʥʠʤ ʘʫʪʦʢʦʽʜʦʟʦʤ ʥʘ ʬʦʥʽ ʜʝʬʽʮʠʪʫ ʛʘʣʴʤʽʚʥʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ ɻɸʄʂ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʛʽʧʝʨʧʨʦʜʫʢʮʽʷ NO ʟʘ ʫʯʘʩʪʶ -̔NOS ʘʢʪʠʚʦʚʘʥʦʾ ʛʣʽʾ, ʤʘ-

ʢʨʦʬʘʛʽʚ ʪʘ ʥʝʡʪʨʦʬʽʣʽʚ. ʆʩʪʘʥʥʽʡ ʤʝʭʘʥʽʟʤ ʛʨʘʻ ʽʩʪʦʪʥʫ ʨʦʣʴ ʨʝʘʣʽʟʘʮʽʾ ʬʝʥʦ-

ʤʝʥʘ ʽʤʫʥʦʟʘʧʘʣʴʥʦʾ ʘʢʪʠʚʘʮʽʾ ʽ ʽʥʽʮʽʘʮʽʾ NO-ʟʘʣʝʞʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʘʧʦʧʪʦʟʫ. 

ʊʠʤ ʙʽʣʴʰ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ NO, ʽ ʦʩʦʙʣʠʚʦ, 

ʧʨʦʜʫʢʪʠ ʡʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʪʘʢʽ ʷʢ ʧʝʨʦʢʩʠʥʽʪʨʠʪ (ʆNOO-), ʽʦʥʠ ʥʽʪʨʦʟʦʥʽʷ 

(NO+) ʪʘ ʥʽʪʨʦʢʩʠʣʫ (NO-) ʻ ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʥʽʪʨʦʟʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʫ ʧʨʠ ʝʧʽʣʝʧʪʦʛʝʥʝʟʽ.  

ʉʫʯʘʩʥʽ ʽʥʛʽʙʽʪʦʨʠ NO-ʩʠʥʪʘʟʠ (NOS) ʽ ʜʦʥʦʨʠ NO ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʧʨʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʦʜʝʣʷʭ ʨʦʟʚʠʪʢʫ ʩʫʜʦʤ [172, 173]. ʇʨʠ ʮʴʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʽʥʛʽʙʽʪʦʨʠ NOS ʧʦʩʠʣʶʶʪʴ ʧʨʦʪʠʩʫʜʦʤʥʫ ʜʽʶ ʚʩʽʭ çʢʣʘʩʠʯʥʠʭè ʽ ʇɽʃɿ 

çʦʩʪʘʥʥʴʦʛʦè ʧʦʢʦʣʽʥʥʷ (ʚʘʣʴʧʨʦʘʪ, ʚʽʛʘʙʘʪʨʽʥ, ʛʘʙʘʧʝʥʪʠʥ, ʧʨʝʛʘʙʘʣʽʥ, ʬʝʣʴ-

ʙʘʤʘʪ) [174-178]. ʊʠʤ ʙʽʣʴʰ, ʱʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʦʚʦʜʠʪʴʩʷ ʘʢʪʠʚʥʠʡ ʧʦʰʫʢ 

ʩʝʣʝʢʪʠʚʥʠʭ ʽʥʛʽʙʽʪʦʨʽʚ NOS ʽ ʩʝʨʝʜ ʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʯʦʚʠʥ [179-181], ʷʢʽ ʤʦ-

ʞʫʪʴ ʟʥʘʡʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʨʦʟʣʘʜʽʚ (ʭʚʦ-

ʨʦʙʘ ʇʘʨʢʽʥʩʦʥʘ, ʩʫʜʦʤʠ ʨʽʟʥʦʾ ʝʪʽʦʣʦʛʽʾ ʪʦʱʦ). ʆʪʞʝ, ʤʝʪʦʶ ʜʘʥʦʾ ʯʘʩʪʠʥʠ 

ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʣʫʢʠ 9.3 ʥʘ ʤʦʜʝʣʽ ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʴʥʦʛʦ ʢʽʥʜʣʽʥʛʘ 

(ʇʂ, ʭʨʦʥʽʯʥʽ ʩʫʜʦʤʠ) ʜʣʷ ʚʠʚʯʝʥʥʷ ʡʤʦʚʽʨʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʽʾ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʝ ʰʝʩʪʠʨʘʟʦʚʝ ʚʚʝʜʝʥʥʷ ʧʝʥʪʠ-

ʣʝʥʪʝʪʨʘʟʦʣʫ ʫ ʜʦʟʽ 40 ʤʛ/ʢʛ ʟ ʽʥʪʝʨʚʘʣʦʤ 48 ʛʦʜ ʧʨʠʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʭʨʦʥʽʯʥʠʭ ʩʫʜʦʤ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʥʽʪʨʦʟʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʫ ʛʦʣʦ-

ʚʥʦʤʫ ʤʦʟʢʫ ʪʚʘʨʠʥ (ʪʘʙʣ. 4.5). ʊʘʢ, ʧʨʠ ʮʴʦʤʫ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʪʚʘ-

ʨʠʥ ʫ 2,68 ʨʘʟʠ ʟʙʽʣʴʰʫʚʘʚʩʷ ʥʽʪʨʦʪʠʨʦʟʠʥ, ʥʘ ʬʦʥʽ ʧʘʜʽʥʥʷ ʫ 2.33 ʨʘʟʠ ʢʦʥʮʝ-

ʥʪʨʘʮʽʾ ʛʣʫʪʘʪʽʦʥʫ ʚʽʜʥʦʚʣʝʥʦʛʦ ʫ ʮʠʪʦʟʦʣʽ ʤʦʟʢʫ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ. ʇʨʦʬʽʣʘʢʪʠʯʥʝ ʚʚʝʜʝʥʥʷ ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʽʚ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʷ ʥʽʪʨʦʪʠʨʦʟʠʥʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʛʨʫʧʦʶ (ʪʘʙʣ. 4.5). 

ʊʘʢ, ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʦ ʟʥʠʞʫʚʘʣʠ ʡʦʛʦ ʨʽʚʝʥʴ ʣʘʤʦʪʨʠʜʞʠʥ ʥʘ 58,9%, ʩʧʦʣʫʢʘ 

9.3 ï ʥʘ 47,2% ʪʘ ʪʦʧʽʨʘʤʘʪ ï ʥʘ 40,64%. ɯʥʰʽ ʇɽʃɿ ʟʥʠʞʫʶʪʴ ʨʽʚʝʥʴ 
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ʥʽʪʨʦʪʠʨʦʟʠʥʫ ʥʘ 5,62-34.70%. ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʚʠʩʦʢʘ ʘʢʪʠʚʥʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ 

ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʽʚ (ʪʦʧʽʨʘʤʘʪ, 9.3, ʣʘʤʦʪʨʠʜʞʠʥ) ʫ ʛʘʣʴʤʫʚʘʥʥ ̔ʨʝʘʢʮʽʡ ʥʽʪʨʦ-

ʟʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʟʘ ʫʤʦʚ ʇʂ ʧʦʚ'ʷʟʘʥʘ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʽʥʪʝ-

ʨʤʝʜʽʘʪʫ çʪʽʦʣ-ʜʠʩʫʣʴʬʽʜʥʦʾ ʩʠʩʪʝʤʠè ï ʛʣʫʪʘʪʽʦʥʫ ʚʽʜʥʦʚʣʝʥʦʛʦ (ʪʘʙʣ. 4.5). 

ʊʘʢ, ʣʘʤʦʪʨʠʜʞʠʥ ʧʽʜʚʠʱʫʚʘʚ ʛʣʫʪʘʪʽʦʥ ʚʽʜʥʦʚʣʝʥʠʡ ʜʦ 3,14 ʤʢʤʦʣʴ/ʛ ʩʧʦ-

ʣʫʢʘ 9.3 ï ʜʦ 3,27 ʤʢʤʦʣʴ/ʛ, ʘ ʪʦʧʽʨʘʤʘʪ ï ʜʦ 2,88 ʤʢʤʦʣʴ/ʛ ʪʢʘʥʠʥʠ (pÒ0,05). 

ʊʦʜʽ ʷʢ, ʚʚʝʜʝʥʥʷ ʜʝʧʘʢʽʥʫ, ʢʘʨʙʘʤʘʟʝʧʽʥʫ ʽ ʛʘʙʘʧʝʥʪʠʥʫ ʥʝ ʧʨʠʚʦʜʠʣʦ ʜʦʩʪʦ-

ʚʽʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ GSH. 

ʊʘʙʣʠʮʘ 4.5 

ʇʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤ NO ʽ ʛʣʫʪʘʪʽʦʥʫ ʚʽʜʥʦʚʣʝʥʦʛʦ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ 

ʱʫʨʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʽʚ ʥʘ ʬʦʥʽ ʇʂ 

ɻʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʚʘʨʠʥ 

ɻʣʫʪʘʪʽʦʥ ʚʽʜʥʦʚʣʝʥʠʡ 

(GSH), ʤʢʤʦʣʴ/ʛ* 

ʅʽʪʨʦʪʠʨʦʟʠʥ, 

ʥʤʦʣʴ/ʛ* 

ʂʦʥʪʨʦʣʴʥʘ 4,73 Ñ 0,23 19,2Ñ1,2 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ (ʇʂ) 2,12 Ñ 0,11 51,6Ñ3,1 

ʇʂ + 9.3 3,27 Ñ 0,15* 27,2Ñ1,6* 

ʇʂ + ʜʝʧʘʢʽʥ 1,93Ñ 0,75 33,7Ñ2,6* 

ʇʂ  + ʢʘʨʙʘʤʘʟʝʧʽʥ  2,00Ñ 0,33 48,7Ñ4,2 

ʇʂ  + ʪʦʧʽʨʘʤʘʪ 2,88 Ñ 0,15* 33,3Ñ2,2* 

ʇʂ  + ʛʘʙʘʧʝʥʪʠʥ  2,67Ñ 0,23 43,3Ñ3,4* 

ʇʂ + ʣʘʤʦʪʨʠʜʞʠʥ 3,14 Ñ 0,22* 21,2Ñ1,8* 

ʇʨʠʤʽʪʢʘ: * - * - ʜʦʩʪʦʚʽʨʥʦ (pÒ0,05) ʱʦʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ 

 

ʇʨʦʚʝʜʝʥʝ ʇʃʈ-ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʦ, ʱʦ çʚʽʜʦʤʽè 

ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʠ ʪʘ 9.3 ʛʘʣʴʤʫʶʪʴ ʨʝʘʢʮʽʾ ʥʽʪʨʦʟʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʧʨʠ ʇʂ ʫ 

ʩʝʥʩʦʤʦʪʦʨʥʽʡ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʮʴʦʤʫ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʝʢʩʧʨʝʩʽʷ ʤʈʅʂ i-NOS ʽ, ʦʩʦʙʣʠʚʦ, ʤʈʅʂ n-NOS ʥʘ ʬʦʥʽ 

ʜʝʬʽʮʠʪʫ ʛʣʫʪʘʪʽʦʥʫ ʚʽʜʥʦʚʣʝʥʦʛʦ (ʪʘʙʣ. 4.6). ʅʘʡʙʽʣʴʰʝ ʟʥʠʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ 

ʜʚʦʭ ʽʟʦʬʦʨʤ NOS ʧʨʠ ʇʂ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʚʚʝʜʝʥʥʽ ʣʘʤʦʪʨʠʜʞʠʥʫ, 
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ʪʦʧʽʨʘʤʘʪʫ ʽ ʩʧʦʣʫʢʠ 9.3 (ʪʘʙʣ. 4.6). ɺʚʝʜʝʥʥʷ ʜʝʧʘʢʽʥʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʥʠʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʪʽʣʴʢʠ n-NOS. ʊʦʜʽ ʷʢ, ʛʘʙʘʧʝʥʪʠʥ ʽ, 

ʦʩʦʙʣʠʚʦ ʢʘʨʙʘʤʘʟʝʧʽʥ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʩʧʨʝʩʽʶ ʤʈʅʂ ʽʟʦʬʦʨʤ 

NOS. ʆʪʞʝ, ʟʥʠʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ NOS ʧʽʜ ʜʽʻʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʛʘʣʴʤʫʚʘʥʥʷ ʨʝʘʢʮʽʡ ʥʽʪʨʦʟʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʥʽʪʨʦʪʠʨʦʟʠʥʫ ʫ ʮʠʪʦʧʣʘʟʤʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʊʘʙʣʠʮʘ 4.6 

ɺʧʣʠʚ ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʽʚ ʥʘ ʝʢʩʧʨʝʩʽʶ i- ʪʘ n-NOS ʤʈʅʂ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʥʘ ʬʦʥʽ ʇʂ 

ɻʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʚʘʨʠʥ 

ɽʢʩʧʨʝʩʽʷ ʤʈʅʂ 

nNOS, ʫ.ʦ.* 

ɽʢʩʧʨʝʩʽʷ ʤʈʅʂ 

iNOS, ʫ.ʦ.* 

ʂʦʥʪʨʦʣʴʥʘ 1,00Ñ0,271 1,00Ñ0,032 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ (ʇʂ) 4,97Ñ0,218 3,42 Ñ 0,205 

MC + 9.3 2,98Ñ0,58* 2,71 Ñ 0,12* 

MC +ʜʝʧʘʢʽʥ 3,12Ñ0,42* 3,00Ñ 0,11 

MC + ʢʘʨʙʘʤʘʟʝʧʽʥ 4,97Ñ0,57 3,91Ñ 0,28 

MC + ʪʦʧʽʨʦʤʘʪ 3,11Ñ0,231* 2,31 Ñ 0,19* 

MC + ʛʘʙʘʧʝʥʪʠʥ 3,82Ñ0,862 3,80Ñ 0,214 

MC +ʣʘʤʦʪʨʠʜʞʠʥ 2,51Ñ0,311* 2,15 Ñ 0,24* 

ʇʨʠʤʽʪʢʘ: * - ʜʦʩʪʦʚʽʨʥʦ (pÒ0,05) ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʧʦʣʫʢʫ 9.3 ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ 

ʽʥʛʽʙʽʪʦʨʽʚ NOS-ʩʠʥʪʘʟ, ʷʢʽ ʥʦʨʤʘʣʽʟʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʙʽʦʭʽʤʽʯʥʫ ʩʠʩʪʝʤʫ 

NO ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʨʦʟʚʠʪʢʫ ʥʽʪʨʦʟʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʧʨʠ ʝʧʽʣʝʧʪʦʛʝʥʝʟʽ. ɺʽʨʦ-

ʛʽʜʥʦ, ʩʧʦʣʫʢʘ 9.3, ʷʢ ʽ ʽʥʰʽ ʇɽʃɿ, ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʽʚ ʪʽʦʣ-

ʜʠʩʫʣʴʬʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʬʦʥʽ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ, ʘ 

ʽʥʪʝʨʤʝʜʽʘʪʠ ʪʽʦʣ-ʜʠʩʫʣʴʬʽʜʥʦʾ ʩʠʩʪʝʤʠ ʦʙʤʝʞʫʶʪʴ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ ʪʘ 

ʧʽʜʚʠʱʫʶʪʴ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ NO, ʟʙʽʣʴʰʫʶʯʠ ʰʘʥʩ ʥʝʡʨʦʥʘ ʚʠʞʠʪʠ ʧʨʠ 

ʥʝʡʨʦʜʝʛʝʨʘʪʠʚʥʠʭ ʩʪʘʥʘʭ [182]. ɼʦʩʣʽʜʞʫʚʘʥʘ ʩʧʦʣʫʢʘ ʟʘ ʝʬʝʢʪʦʤ ʥʝ 
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ʧʦʩʪʫʧʘʻʪʴʩʷ ʣʘʤʦʪʨʠʜʞʠʥʫ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʾʾ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ.  

4.3 ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʪʘ ɼɻʌʈ-ʽʥʛʽʙʫʶʯʘ ʘʢʪʠʚʥʽʩʪʴ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦ-

ʣʫʢ 

ʇʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʩʪʘʥʦʚʣʷʪʴ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʣʶʜʩʪʚʘ ʟ ʤʦʤʝʥʪʫ 

ʡʦʛʦ ʚʠʥʠʢʥʝʥʥʷ, ʙʫʜʫʯʠ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʽ ʩʤʝʨʪʥʦʩʪʽ. 

ʇʨʦʪʷʛʦʤ 20 ʩʪʦʣʽʪʪʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ (ɸɹʇ) ʚʽʜʽʛʨʘʚʘʣʠ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʚ ʣʽʢʫʚʘʥʥʽ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʨʦʪʝ, ʚ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʩʧʦ-

ʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʯʠʩʣʘ ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʩʪʽʡʢʠʭ ʜʦ ɸɹ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

[183]. ʉʪʽʡʢʽʩʪʴ ʜʦ ɸɹʇ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʘ ʨʽʟʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʪʘ ʙʫʚʘʻ 

ʧʨʠʨʦʜʥʴʦʶ ʘʙʦ ʥʘʙʫʪʦʶ. ʇʨʠʨʦʜʥʘ ʩʪʽʡʢʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪ ʁʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʽʰʝʥʽ ʜʽʾ ʘʙʦ ʥʝʜʦʩʪʫʧʥʦʩʪʽ ʤʽʰʝʥʽ ʚʥʘʩʣʽʜʦʢ ʥʠʟʴʢʦʾ ʧʨʦʥʠ-

ʢʥʦʩʪʽ ʘʙʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʽʥʘʢʪʠʚʘʮʽʾ ʧʨʝʧʘʨʘʪʽʚ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʫ ʙʘʢʪʝʨʽʡ 

ʧʨʠʨʦʜʥʦʾ ʩʪʽʡʢʦʩʪʽ ɸɹʇ ʢʣʽʥʽʯʥʦ ʥʝʝʬʝʢʪʠʚʥʽ. ʅʘʙʫʪʘ ʞ ʩʪʽʡʢʽʩʪʴ ï ʚʣʘʩʪʠ-

ʚʽʩʪʴ ʦʢʨʝʤʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʙʝʨʽʛʘʪʠ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʨʠ ʪʠʭ ʢʦʥ-

ʮʝʥʪʨʘʮʽʷʭ ɸɹʇ, ʷʢʽ ʧʨʠʛʥʽʯʫʶʪʴ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʤʽʢʨʦʙʥʦʾ ʧʦʧʫʣʷʮʽʾ. ʄʦʞ-

ʣʠʚʽ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʯʘʩʪʠʥʘ ʤʽʢʨʦʙʥʦʾ ʧʦʧʫʣʷʮʽʾ ʧʨʦʷʚʣʷʻ ʥʘʙʫʪʫ ʩʪʽʡʢʽʩʪʴ. ʇʦ-

ʷʚʘ ʫ ʙʘʢʪʝʨʽʡ ʥʘʙʫʪʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥ-

ʥʷʤ ʢʣʽʥʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʥʪʠʙʽʦʪʠʢʘ. ʌʦʨʤʫʚʘʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʚʩʽʭ ʚʠ-

ʧʘʜʢʘʭ ʟʫʤʦʚʣʝʥʦ ʛʝʥʝʪʠʯʥʦ: ʧʨʠʜʙʘʥʥʷʤ ʥʦʚʦʾ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʘʙʦ ʟʤʽ-

ʥʦʶ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʚʣʘʩʥʠʭ ʛʝʥʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʽ ʙʽʦʭʽʤʽʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʩʪʽʡʢʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ɸɹʇ: ʤʦʜʠʬʽʢʘʮʽʷ ʤʽʰʝʥʽ ʜʽʾ, ʽʥʘʢʪʠʚʘʮʽʷ ɸɹʇ, 

ʘʢʪʠʚʥʝ ʚʠʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʟ ʤʽʢʨʦʙʥʦʾ ʢʣʽʪʠʥʠ, ʧʦʨʫʰʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʟʦ-

ʚʥʽʰʥʽʭ ʩʪʨʫʢʪʫʨ ʤʽʢʨʦʙʥʦʾ ʢʣʽʪʠʥʠ ʘʙʦ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʙʦʣʽʯʥʦʛʦ çʰʫʥʪʘè 

[184].  

ʇʦʜʦʣʘʥʥʷ ʪʘʢʦʾ ʧʨʦʙʣʝʤʠ, ʥʝʧʨʦʩʪʝ ʟʘʚʜʘʥʥʷ. ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ɸɹʇ ʚʢʣʶʯʘʶʪʴ ʙʝʟʚʽʜʧʦʚʽʜʘʣʴʥʝ ʘʙʦ ʟʘʥʘʜʪʦ ʯʘʩʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʝʧʘʨʘʪʽʚ ʫ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʷʢ ʤʝʜʠʮʠʥʘ, ʚʝʪʝʨʠʥʘʨʽʷ ʪʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩ-

ʪʚʦ. ɹʽʣʴʰ ʪʦʛʦ, ʘʩʦʨʪʠʤʝʥʪ ʥʦʚʠʭ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʝʚʧʠʥʥʦ 
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ʚʠʯʝʨʧʫʻʪʴʩʷ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʙʽʣʴʰʠʣʘʩʷ. ʆʪʞʝ, 

ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʤʝʜʠʯʥʦʾ ʭʽʤʽʾ ʻ ʩʠʥʪʝʟ ʥʦʚʠʭ ʩʧʦʣʫʢ ʽʟ ʚʠʩʦ-

ʢʦʶ ʧʨʦʪʠʤʽʢʨʦʙʥʦʶ ʪʘ ʧʨʦʪʠʛʨʠʙʢʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʧʦʙʽ-

ʯʥʠʭ ʜʽʡ. ɺ ʮʴʦʤʫ ʧʣʘʥʽ ʮʽʢʘʚʠʤʠ ʦʙôʻʢʪʘʤʠ ʻ ʜʠʟʘʤʽʱʝʥʽ ʪʽʦʩʝʯʦʚʠʥʠ ʪʘ ʪʽ-

ʦʩʝʤʠʢʘʨʙʘʟʠʜʠ, ʘʜʞʝ ʤʦʜʠʬʽʢʘʮʽʷ ʪʽʦʫʨʝʾʜʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʻ ʚʠʧʨʘʚʜʘʥʠʤ ʥʘʧʨʷʤʢʦʤ ʧʦʰʫʢʫ ɸɹʇ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ (ʪʘʙʣ. 4.7), ʱʦ ʜʣʷ ʜʠʟʘʤʽ-

ʱʝʥʠʭ ʪʽʦʩʝʯʦʚʠʥ ʪʘ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ ʭʘʨʘʢʪʝʨʥʘ ʧʨʦʪʠʤʽʢʨʦʙʥʘ ʪʘ ʬʫʥʛʽʮʠ-

ʜʥʘ ʘʢʪʠʚʥʽʩʪʴ. ʇʨʦʪʝ, N-(ʘʨʠʣʢʘʨʙʘʤʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʠ (3) ʪʘ 

(ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣʪʽʦʫʨʝʾʜʦ)ʙʝʥʟʠʣ-(ʘʨʠʣ-)ʢʘʨʙʦʥʦʚ ̔(ʩʫʣʴʬʦʥʦʚ)̔ ʢʠʩʣʦʪʠ 

(4) ʤʘʣʦʝʬʝʢʪʠʚʥʽ ʱʦʜʦ Escherichia coli, ʾʭ ʄɯʂ ʪʘ ʄɹʂ ʜʣʷ ʮʴʦʛʦ ʰʪʘʤʫ ʩʪʘ-

ʥʦʚʠʪʴ 100-200 ʤʢʛ/ʤʣ. ʊʦʜʽ ʷʢ, ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ (5-9) ʚʠʷʚʠʣʠʩʴ ʝʬʝ-

ʢʪʠʚʥʠʤʠ ʱʦʜʦ ʟʘʟʥʘʯʝʥʦʛʦ ʰʪʘʤʫ (ʄɯʂ 3.125-50 ʤʢʛ/ʤʣ, ʄɹʂ 6.25-50 

ʤʢʛ/ʤʣ). ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ ʱʦʜʦ Escherichia coli ʚʠʷʚʠʣʠʩʴ N-(2-(ʮʠʢʣʦʘʣ-

ʢʘʥʢʘʨʙʦʥʽʣ)ʛʽʜʨʘʟʽʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜ (5.1) ï ʄɯʂ 3.125 

ʪʘ ʄɹʂ 6.25 ʤʢʛ/ʤʣ, N-(2-(2-(ʬʝʥʽʣʪʽʦ)ʘʮʝʪʠʣ)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦ-

ʧʨʦʧʘʥʢʘʨʙʦʢʩʘʤʽʜ (6.5) ï ʄɯʂ 12.5 ʪʘ ʄɹʂ 25 ʤʢʛ/ʤʣ, N-(2-ʙʝʥʟʦʾʣʛʽʜʨʘʟʠʥ-

1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦʧʨʦʧʘʥ- (7.1) ʪʘ ʙʫʪʘʥ- (7.2) ʢʘʨʙʦʢʩʘʤʽʜʠ, ʘ ʾʭ ʄɯʂ ʪʘ 

ʄɹʂ ʩʪʘʥʦʚʠʩʴ 6.25 ʽ 12.5 ʤʢʛ/ʤʣ ʪʘ 12.5 ʽ 25.0 ʤʢʛ/ʤʣ, ʚʽʜʧʦʚʽʜʥʦ. ɹʽʣʴʰ ʚʠ-

ʨʘʞʝʥʠʡ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʝʬʝʢʪ ʜʠʟʘʤʽʱʝʥʽ ʪʽʦʩʝʯʦʚʠʥʠ (3, 4) ʧʨʦʷʚʣʷʶʪʴ 

ʱʦʜʦ St. aureus ʪʘ P. aeruginosa (ʪʘʙʣ. 4.7). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʦʣʫʢʠ 3 ʪʘ 4 

ʧʨʠʛʥʽʯʫʶʪʴ ʨʽʩʪ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 50.0-100.0 ʤʢʛ/ʤʣ ʪʘ ʚʠʷʚʣʷʶʪʴ ʙʘʢʪʝʨʠʮʠʜʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 50.0-200.0 ʤʢʛ/ʤʣ. ɺʘʞʣʠʚʦ, ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨ-

ʙʘʟʠʜʠ (5-9), ʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʱʦʜʦ St. aureus (MIʂ 

1.56-50.0 ʤʢʛ/ʤʣ, Mɹʂ 12.5-200.0 ʤʢʛ/ʤʣ). ʇʨʦʪʝ, ʾʭ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ  

P. aeruginosa ʟʥʘʯʥʦ ʥʠʞʯʝ (MIʂ 50.0-100.00 ʤʢʛ/ʤʣ, Mɹʂ 100.0-200.0 ʤʢʛ/ʤʣ). 

ʅʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʨʷʜ ʩʧʦʣʫʢ, ʘ ʩʘʤʝ 5.1, 7.1 ʪʘ 8.4, ʷʢʽ ʟʘ ʩʚʦʻʶ ʘʥʪʠʩʪʘʬʽ-

ʣʦʢʦʢʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ ʢʦʥʢʫʨʫʶʪʴ (ʄɯʂ 6.25 ʤʢʛ/ʤʣ), ʘ 8.2 ʪʘ 8.3 ʧʝʨʝʚʠʱʫ-

ʶʪʴ ʘʢʪʠʚʥʽʩʪʴ (ʄɯʂ 1.56-3.125 ʤʢʛ/ʤʣ) ʨʝʬʝʨʝʥʩ-ʩʧʦʣʫʢʠ çʅʽʪʨʦʬʫʨʘʣè (ʄɯʂ 

6.25 ʤʢʛ/ʤʣ). 
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ʊʘʙʣʠʮʷ 4.7  

ʇʨʦʪʠʤʽʢʨʦʙʥʘ ʪʘ ʧʨʦʪʠʛʨʠʙʢʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

ˉ ʩʧʦʣʫʢ 

ʐʪʘʤʠ 

Escherichia coli ATCC 

25922 

Staphylococcus aureus 

ATCC 25923 

Pseudomonas aeruginosa 

ATCC 27853 

Candida albicans ATTC 

(885-653) 

MIʂ, 

ʤʢʛ/ʤʣ  

ʄɹʂ, 

ʤʢʛ/ʤʣ 

MIʂ, 

ʤʢʛ/ʤʣ 

ʄɹʂ, 

ʤʢʛ/ʤʣ 

MIʂ, 

ʤʢʛ/ʤʣ 

ʄɹʂ, 

ʤʢʛ/ʤʣ 

MIʂ, 

ʤʢʛ/ʤʣ 

ʄʌʂ, 

ʤʢʛ/ʤʣ 

1 2 3 4 5 6 7 8 9 

3.1 100 200 50 100 50 100 25 50 

3.2 100 200 50 100 50 100 25 50 

3.3 100 200 50 100 50 100 25 25 

3.4 100 200 50 50 50 100 12.5 50 

3.5 100 200 100 200 50 100 100 100 

3.6 100 200 100 200 50 50 100 100 

3.7 100 200 100 200 50 100 100 200 

3.8 100 200 50 100 100 200 50 50 

3.9 100 200 100 200 100 200 25 50 

3.10 100 200 100 200 50 100 50 50 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.7 

1 2 3 4 5 6 7 8 9 

3.11 100 200 50 100 50 100 50 50 

3.13 100 >200 50 100 100 100 25 25 

3.14 100 200 100 200 50 100 50 50 

3.16 100 200 100 200 50 100 50 100 

3.17 100 >200 50 100 100 100 3.125 6.25 

3.18 100 200 100 200 50 100 25 25 

3.19 100 200 50 100 100 200 25 50 

3.20 100 200 50 100 50 100 50 100 

3.21 100 200 50 100 50 100 50 100 

3.22 100 200 100 200 50 100 50 50 

3.23 100 200 50 100 50 100 100 200 

3.24 100 200 100 200 50 100 50 100 

3.24 100 100 50 100 25 50 50 100 

3.25 100 200 100 200 100 200 50 50 

4.1 100 200 50 100 50 100 50 50 

4.2 100 200 50 100 50 100 25 50 



 

125 

 

ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.7 

1 2 3 4 5 6 7 8 9 

4.3 100 200 25 50 50 100 50 50 

4.4 100 200 50 100 50 100 50 50 

4.5 100 200 50 100 50 100 25 50 

4.6 100 200 50 100 50 100 25 50 

4.7 100 200 50 100 50 100 50 50 

4.8 100 200 50 100 50 100 25 50 

4.9 100 200 50 100 50 100 50 50 

4.12 100 200 50 100 50 100 25 50 

4.13 100 200 50 100 50 100 25 50 

5.1 3.125 6.25 6.25 12.5 50 100 12.5 12.5 

6.1 50 100 25 50 50 100 25 50 

6.2 200 200 100 200 100 200 100 200 

6.3 50 100 12.5 25 100 200 25 50 

6.4 200 >200 25 100 100 200 50 50 

6.5 12.5 25 12.5 25 50 100 25 50 

6.6 100 200 25 50 50 100 25 50 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.7 

1 2 3 4 5 6 7 8 9 

6.7 100 200 25 100 50 100 25 25 

6.8 100 >200 12.5 50 100 200 25 50 

7.1 6.25 12.5 6.25 12.5 50 100 25 50 

7.2 12.5 25 12.5 25 100 200 25 50 

7.3 25 50 25 50 50 100 25 50 

7.4 50 100 12.5 50 100 200 25 50 

7.5 200 200 25 100 100 200 25 50 

7.6 100 200 50 100 50 100 100 200 

7.7 50 100 12.5 25 50 100 50 50 

7.8 25 50 12.5 25 50 100 50 50 

7.9 50 50 12.5 50 50 100 50 50 

7.10 50 100 25 25 50 100 25 50 

8.1 100 200 25 50 50 100 50 50 

8.2 50 100 1.56 25 50 100 50 100 

8.3 100 200 3.125 12.5 50 100 50 100 

8.4 200 200 6.25 50 50 100 50 100 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.7 

1 2 3 4 5 6 7 8 9 

9.1 100 200 100 200 100 200 50 50 

9.3 50 100 50 200 50 100 50 50 

9.4 100 200 25 50 50 100 25 50 

9.5 50 100 100 200 100 200 25 50 

10.1 100 200 50 100 100 200 50 50 

10.3 100 200 6.25 12.5 50 100 12.5 25 

ʅʽʪʨʦʬʫʨʘ-

ʟʦʥ 
1.5 ï 6.25 ï 6.25 

ï ï ï 

ʂʝʪʦʢʦʥʘʟʦʣ ï ï ï ï ï ï 25 50 
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ɺʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʬʫʥʛʽʮʠʜʥʦʾ ʜʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʱʦʜʦ C. albicans (ʪʘʙʣ. 4.7). ʊʘʢ, ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʩʧʦʣʫʢʠ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ 

ʰʪʘʤʫ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 25-100 ʤʢʛ/ʤʣ ʽ ʚʠʷʚʣʷʣʠ ʬʫʥʛʽʮʠʜʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 25.0-100.0 ʤʢʛ/ʤʣ. ɺʠʥʷʪʢʦʤ ʻ ʩʧʦʣʫʢʠ 3.4, 3.17 ʪʘ 5.1, ʄɯʂ ʪʘ 

ʄʌʂ ʷʢʠʭ ʩʢʣʘʣʠ 3.125-12.5 ʤʢʛ/ʤʣ ʪʘ 6.50-12.50 ʤʢʛ/ʤʣ. ʆʪʞʝ, ʙʽʣʴʰʽʩʪʴ ʜʦ-

ʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ ʧʨʦʷʚʣʷʣʠ ʘʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʢʦʥʢʫʨʫʚʘʣʘ ʟ ʝʪʘʣʦʥʥʠʤ ʧʨʝ-

ʧʘʨʘʪʦʤ "ʂʝʪʦʢʦʥʘʟʦʣ" (MIʂ 25 ʤʢʛ/ʤʣ, ʄʌʂ 50 ʤʢʛ/ʤʣ), ʘ ʟʘʟʥʘʯʝʥʽ ʧʝʨʝʚʠ-

ʱʫʚʘʣʠ ʡʦʛʦ ʟʘ ʝʬʝʢʪʠʚʥʽʩʪʶ.  

ʎʽʢʘʚʠʤ ʘʩʧʝʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʦʜʥʦʛʦ ʽʟ ʤʦʞʣʠʚʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʘʛʝʥʪʽʚ, ʘ ʩʘʤʝ ʟʜʘʪʥʦʩʪʽ ʨʷʜʫ ʩʧʦʣʫʢ ʽʥʛʽʙʫ-

ʚʘʪʠ ʜʠʛʽʜʨʦʬʦʣʘʪʨʝʜʫʢʪʘʟʫ (ɼɻʌʈ). ɼʘʥʠʡ ʝʥʟʠʤ ʨʝʛʝʥʝʨʫʻ ʪʝʪʨʘʛʽʜʨʦʬʦʣʘʪ 

ʟ ʜʠʛʽʜʨʦʬʦʣʘʪʫ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʢʘʪʘʣʽʪʠʯʥʦʾ ʜʽʾ ʪʠʤʽʜʠʣʘʪʩʠʥ-

ʪʘʟʠ (ʊʉ) [185-192]. ʊʉ ʚʠʢʦʨʠʩʪʦʚʫʻ N5,N10-ʤʝʪʠʣʝʥ-ʅ4-ʬʦʣʘʪ ʷʢ ʜʦʥʦʨ ʦʜ-

ʥʦʢʘʨʙʦʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʫ ʧʨʠ ʙʽʦʩʠʥʪʝʟʽ ʜʝʟʦʢʩʠ 5'-ʪʠʤʽʜʠʥʬʦʩʬʘʪʫ (ʜʊʄʌ) 

[56, 57]. ɯʥʛʽʙʫʚʘʥʥʷ ʢʘʪʘʣʽʪʠʯʥʦʾ ʜʽʾ ɼɻʌʈ ʩʧʦʚʽʣʴʥʶʻ ʮʽ ʧʨʦʮʝʩʠ ʽ ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʧʦʨʫʰʝʥʥʷ ʙʽʦʩʠʥʪʝʟʫ ʜʊʄʌ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʨʝʧʣʽʢʘʮʽʶ ʛʝʥʦʤʥʦʾ ɼʅʂ 

ʪʘ ʧʦʜʽʣ ʢʣʽʪʠʥ [192]. ʉʘʤʝ ʟʘ ʮʠʤ ʤʝʭʘʥʽʟʤʦʤ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘʪʨʠʤʢʘ ʧʦʜʽʣʫ 

ʢʣʽʪʠʥ ʽ, ʩʘʤʝ ʜʘʥʠʡ ʤʝʭʘʥʽʟʤ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʩʪʨʘʪʝʛʽ ʾʧʦʰʫʢʫ ʭʽʤʽʦʪʝʨʘʧʝʚ-

ʪʠʯʥʠʭ ʟʘʩʦʙʽʚ [193-195].  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʨʽʟʥʽ ʢʣʘʩʠ ʩʧʦʣʫʢ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴ ʧʦʤʽ-

ʨʥʫ ʘʙʦ ʚʠʩʦʢʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʦʣʫʢʠ 3.1, 3.4, 

3.11, 3.21-3.25, 4.5-4.9 9.5 ʪʘ 10.3 ̔ ʥʛʽʙʫʶʪʴ ɼɻʌʈ ʥʘ 0-28.34%, ʪʦʜʽ ʷʢ ʩʧʦʣʫʢʠ 

5.1, 6.1, 6.5, 7.1, 7.7 ʪʘ 8.4 ï ʥʘ 45.77-90.32% (ʪʘʙʣ. 4.8). ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ çʩʪʨʫʢʪʫʨʘ-ʘʢʪʠʚʥʽʩʪʴ ʧʦʢʘʟʘʚ, ʱʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʽʥʛʽʙʽʪʦ-

ʨʘʤʠ ɼɻʌʈ ̒  ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ. ʊʘʢ, ʤʦʜʠʬʽʢʘʮʽʷ ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽ-

ʣʪʽʦʘʤʽʜʥʦʛʦ ʬʨʘʛʤʝʥʪʫ (5.1, 6.1, 6.5, 7.1, 7.7) ʘʮʠʣʛʽʜʨʘʟʠʜʥʠʤʠ ʟʘʣʠʰʢʘʤʠ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʽʥʛʽʙʫʚʘʥʥʷʤ ʝʥʟʠʤʫ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʙʽʣʴʰ ʚʠʩʦʢʽ 

ʧʦʢʘʟʥʠʢʠ ʽʥʛʽʙʫʚʘʥʥʷ ɼɻʌʈ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʩʧʦʣʫʢʠ 5.1, ʷʢʽ ʤʽʩʪʠʪʴ ʮʠʢʣʦʧ-

ʨʦʧʘʥʢʘʨʙʦʛʽʜʨʘʟʠʜʥʠʡ ʬʨʘʛʤʝʥʪ. ɿʘʤʽʥʘ ʜʘʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʥʘ ʬʝʥʦʢʩʠ-(6.10), 

ʬʝʥʽʣʪʽʦ-(6.5) ʘʮʝʪʠʣʛʽʜʨʘʟʠʜʥʠʡ ʬʨʘʛʤʝʥʪ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʟʥʘʯʥʦʾ ʚʧʨʘʪʠ 
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ʘʪʠʚʥʦʩʪʽ (ʥʘ 9.68%). ʊʦʜʽ ʷʢ, ʩʪʨʫʢʪʫʨʠ ʟ ʙʝʥʟʦʾʣ- (7.1), ʦ-ʘʤʽʥʦʙʝʥʟʦʾʣ-(7.7) 

ʪʘ ʽʟʦʥʽʢʦʪʠʥʦʾʣ-(9.5) ʛʽʜʨʘʟʠʜʥʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʻ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤʠ ʟʘ ʧʦ-

ʧʝʨʝʜʥʽ (ʪʘʙʣ. 4.8).  

ʊʘʙʣʠʮʷ 4.8 

ɼɻʌʈ-ʽʥʛ̔ʙʫʶʯʘ ʘʢʪʠʚʥʽʩʪʴ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

ˉ ʩʧʦʣʫʢ ɸʢʪʠʚʥʽʩʪʴ ɼɻʌʈ, ʦʜ./ʤʛ ʙʽʣʢʘ ɯʥʛʽʙʫʶʯʘ ʘʢʪʠʚʥʽʩʪʴ, % 

3.1 5,61 3,16 

3.4 4,59 20,59 

3.11 5,72 1,22 

3.21 6,95 0 

3.22 5,49 5,10 

3.23 6,50 0 

3.24 6,95 0 

3.25 6,95 0 

4.5 5,83 0 

4.7 5,38 7,03 

4.8 5,15 10,91 

4.9 7,62 0 

5.1 1,01 82,57 

6.1 1,57 72,89 

6.5 1,57 72,89 

7.1 6,50 69,01 

7.7 3,14 45,77 

8.4 0,56 90,32 

9.5 6,84 0 

10.3 4,15 28,34 

ʄʝʪʦʪʨʝʢʩʘʪ 1,01 82,57 
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ʇʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ɼɻʌʈ-ʽʥʛʽʙʫʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ 

ʮʠʢʣʦʘʣʢʽʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʚʽʜ ʮʠʢʣʦʧʨʦʧʘʥʦʚʦʛʦ ʜʦ ʮʠʢʣʦʛʝʢʩʘʥʦʚʦʛʦ ʟ ʜʦ-

ʜʘʪʢʦʚʠʤ ʚʚʝʜʝʥʥʷʤ çʬʘʨʤʘʢʦʬʦʨʥʦʛʦè 5-ʙʨʦʤʬʫʨʦʾʣʛʽʜʨʘʟʠʜʥʦʛʦ ʟʘʣʠʰʢʫ 

(8.4). ʉʧʦʣʫʢʘ 8.4 ̔ ʥʛʽʙʫʻ ʝʥʟʠʤ ʥʘ 90,32%, ʧʝʨʝʚʠʱʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʨʝʬʝʨʝʥʩ-

ʩʧʦʣʫʢʫ çʄʝʪʦʪʨʝʢʩʘʪè (82,57%). ʊʦʜʽ, ʷʢ ʜʠʟʘʤʽʱʝʥʽ ʪʽʦʩʝʯʦʚʠʥʠ (3, 4) ʥʝ ʟʘ-

ʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʥʦʛʦ ʬʨʘʛʤʝʥʪʫ (ʮʠʢʣʦʧʨʦʧʘʥ-(ʧʝ-

ʥʪʘʥ-)) ʪʘ ʧʨʠʨʦʜʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʛʨʫʧʠ (ʤʝʪʠʣ-, ʛʘʣʦʛʝʥ-, ʤʝʪʦʢʩʠ-, ʢʘʨʙʦ-

ʢʩʠ-) ʧʨʠ ʘʨʠʣʴʥʦʤʫ ʟʘʤʽʩʥʠʢʫ, ʥʝ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʽʥʛʽʙʽʪʦʨʘʤʠ ɼɻʌʈ. ʅʘʡ-

ʙʽʣʴʰ ʚʠʩʦʢʘ ʽʥʛʽʙʫʶʯʘ ʘʢʪʠʚʥʽʩʪʴ ʩʝʨʝʜ ʮʴʦʛʦ ʢʣʘʩʫ ʩʧʦʣʫʢ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

N-[(4-(ʤʝʪʠʣʬʝʥʽʣ)ʢʘʨʙʘʤʦʪʽʦʽʣ)]ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʢʩʘʤʽʜʫ (3.4, 20.59%).  

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʨʝʣʷʮʽʾ ʘʥʪʠ-

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟ ɼɻʌʈ-ʽʥʛʽʙʫʶʯʦʶ ʜʽʻʶ (ʪʘʙʣ. 4.7, 4.8). ʇʨʘʚʜʠʚʦ, 

ʱʦ ʩʧʦʣʫʢʠ 5.1, 6.1, 6.5, 7.1, 7.7 ʪʘ 8.4, ʱʦ ʧʨʦʷʚʣʷʣʠ ʝʥʟʠʤ-ʽʥʛʽʙʫʶʯʫ ʜʽʶ ʥʘ 

ʨʽʚʥʽ 45.77-90.32%, ʽʥʛʽʙʫʶʪʴ ʨʽʩʪ ʙʘʢʪʝʨʽʡ ʪʘ ʛʨʠʙʢʽʚ ʫ ʄɯʂ 3.125-100 ʤʢʛ/ʤʣ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʦʟʚʦʣʠʣʠ ʚʠʷ-

ʚʠʪʠ ʨʷʜ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʘ ʩʘʤʝ N-(2-R-ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦ-

ʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ, ʷʢ ʚʠʩʦʢʦʘʢʪʠʚʥʠʭ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ (St. aureus,  

P. aeruginosa, ʄɯʂ 3.125-25.0 ʤʢʛ/ʤʣ) ʘʛʝʥʪʽʚ ʟ ɼɻʌʈ-ʽʥʛʽʙʫʶʯʦʶ ʜʽʻʶ, ʱʦ ʦʙ-

ˇʨʫʥʪʦʚʫʻ ʧʨʦʜʦʚʞʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʥʘʚʝʜʝʥʦʤʫ ʥʘʧʨʷʤʢʫ.  

 

4.4. ʌʫʥʛʽʮʠʜʥʘ ʜʽʷ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʱʦʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ ʪʘ 

ʤʫʪʘʛʝʥʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ɻʨʠʙʠ ï ʥʘʡʙʽʣʴʰʘ ʛʨʫʧʘ ʩʝʨʝʜ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʌʽʪʦ-

ʧʘʪʦʛʝʥʥʽ ʛʨʠʙʠ ʟʜʘʪʥʽ ʟʘʚʜʘʪʠ ʰʢʦʜʠ ʨʦʩʣʠʥʘʤ, ʟʥʠʞʫʶʯʠ ʾʭ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʨʦʤʦʞʥʽʩʪʴ ʘʙʦ ʚʠʞʠʚʘʥʥʷ ʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʚʦʥʠ ʪʘ-

ʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʫʣʴʪʫʨʥʽ ʚʠʜʠ ʨʦʩʣʠʥ, ʩʧʨʠʯʠʥʷʶʯʠ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦ-

ʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʘ ʽʥʦʜʽ ʧʨʠʚʦʜʷʪʴ ʽ ʜʦ 

ʧʦʚʥʠʭ ʚʪʨʘʪ ʚʨʦʞʘʶ [196-201]. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʠʥʪʝʪʠʯʥʽ ʦʨʛʘʥʽʯʥʽ ʬʫʥʛʽ-

ʮʠʜʠ ʤʽʩʮʝʚʦʾ ʪʘ ʩʠʩʪʝʤʥʦʾ ʜʽʾ ʥʘʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʭʠʩʪʫ 
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ʨʦʩʣʠʥ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽʰʽ ʪʘ ʤʝʥʰ ʪʦʢʩʠʯʥʽ, ʥʽʞ ʥʝʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ. ʎʝʡ ʢʣʘʩ ʩʧʦʣʫʢ ʻ ʨʽʟʥʠʤ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ: ʽʥʛʽʙʽʪʦʨʠ ʩʠʥʪʝʟʫ ʥʫʢ-

ʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ (ʘʮʠʣʘʣʘʥʽʥ, ʽʟʦʢʩʘʟʦʣʠ), ʽʥʛʽʙʽʪʦʨʠ ʢʣʽʪʠʥʥʦʛʦ ʜʠʭʘʥʥʷ (ʧʽ-

ʨʠʜʠʥʢʘʨʙʦʢʩʘʤʽʜʠ, ʧʽʨʠʜʠʥ-ʝʪʠʣʙʝʥʟʘʤʽʜʠ, ʤʝʪʦʢʩʠʘʢʨʠʣʘʪʠ ʪʦʱʦ), ʽʥʛʽʙʽ-

ʪʦʨʠ ʩʠʥʪʝʟ ʙʽʣʢʘ (ʘʥʽʣʽʥʦʧʽʨʠʤʽʜʠʥʠ), ʽʥʛʽʙʽʪʦʨʠ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦ-

ʨʪʫ (ʬʝʥʽʣʧʽʨʦʣʠ, ʜʠʢʘʨʙʦʢʩʘʤʽʜʠ), ʽʥʛʽʙʽʪʦʨʠ ʩʠʥʪʝʟʫ ʣʽʧʽʜʽʚ (ʢʘʨʙʘʤʘʪʠ), ʽʥ-

ʛʽʙʽʪʦʨʠ ʩʠʥʪʝʟʫ ʝʨʛʦʩʪʝʨʦʣʫ (ʘʟʦʣʠ, ʤʦʨʬʦʣʽʥʠ) ʪʦʱʦ [197-200]. ʇʨʦʪʝ ʽ ʚʦʥʠ 

ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʘ ʩʘʤʝ ʚʫʟʴʢʠʡ ʩʧʝʢʪʨ ʜʽʾ, ʟʥʘʯʥʫ ʪʦʢʩʠʯʥʽʩʪʴ ʜʣʷ ʪʚʘʨʠʥ, 

ʥʠʟʴʢʫ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠ ʥʦʚʠʭ ʩʪʽʡʢʠʭ ʧʘʪʦʛʝʥʽʚ 

[197-201]. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʰʝʡ ʬʫʥʛʽʮʠʜʽʚ ʟ ʨʽʟʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ 

ʜʽʾ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʛʨʠʙʢʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʤʦʞʝ ʧʦʛʽʨʰʠʪʠ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝ-

ʨʝʜʦʚʠʱʘ. ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ, ʧʦʰʫʢ ʥʦʚʠʭ ʟʘʩʦʙʽʚ ʧʨʦʪʠ ʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ 

ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʢʪʠʚʥʦʩʪʽ, 

ʚʠʩʦʢʫ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ, ʤʽʥʽʤʘʣʴʥʫ ʪʦʢʩʠʯʥʽʩʪʴ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʙʽʯʥʠʭ ʝʬʝʢ-

ʪʽʚ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʘʛʨʦ- ʪʘ ʤʝʜʠʯʥʦʾ ʭʽʤʽʾ. ʊʠʤ ʙʽʣʴʰ, ʱʦ ʧʦʭʽʜʥʽ 

ʪʽʦʩʝʯʦʚʠʥ ʪʘ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ ʻ ʦʜʠʥʠʤʠ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʢʣʘʩʽʚ ʩʧʦʣʫʢ 

ʧʨʠ ʧʦʰʫʢʫ ʧʨʦʪʠʛʨʠʙʢʦʚʠʭ ʟʘʩʦʙʽʚ. ʇʦ-ʧʝʨʰʝ, ʚʦʥʠ ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʩʠʥ-

ʪʝʟʫ ʙʘʛʘʪʴʦʭ ʘʮʠʢʣʽʯʥʠʭ ʪʘ ʛʝʪʝʨʦʮʠʢʣʽʯʥʠʭ ʩʧʦʣʫʢ, ʧʦ-ʜʨʫʛʝ, ʚʦʥʠ ʚʠʷʚʣʷ-

ʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʧʦ-ʪʨʝʪʻ, ʚʦʥʠ ʻ ʢʦʤʧʣʝʢʩʦʥʘʤʠ 

[202-215]. ʆʪʞʝ, ʧʨʦʜʦʚʞʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʩʧʨʷʤʦʚʘʥʦʛʦ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ 

ʧʨʦʪʠʛʨʠʙʢʦʚʠʭ ʘʛʝʥʪʽʚ ʪʘ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʩʦʢʦʾ ʬʫʥʛʽʜʠʜʥʦʾ ʜʽʾ ʩʠʥʪʝʟʦʚʘ-

ʥʠʭ ʩʧʦʣʫʢ ʱʦʜʦ C. ʘlbicans (ʄɯʂ 12,5-50.0 ʤʢʛ/ʤʣ) ʻ ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʩʚʦʻʯʘʩ-

ʥʠʤ ʱʦʜʦ ʽʥʛʽʙʫʚʘʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʤʦʣʝʢʫʣʷʨʥʠʡ ʜʦʢʽʥʛ (ʪʘʙʣ. 

4.9), ̫ ʢʠʡ ʚʠʢʦʨʠʩʪʘʥʦ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʮʠʧʨʦ-

ʢʦʥʘʟʦʣʫ, ʛʽʤʝʢʩʘʟʦʣʫ ʪʘ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʱʦʜʦ ʦʩʥʦʚʥʠʭ ʙʽʦʤʽʰʝʥʝʡ ʽʩ-

ʥʫʶʯʠʭ ʬʫʥʛʽʮʠʜʥʠʭ ʘʛʝʥʪʽʚ (ʩʪʝʨʦʣ 14Ŭ-ʜʝʤʝʪʠʣʘʟʘ (CYP51), N-ʤʽʨʠʩʪʦʾ-

ʣʪʨʘʥʩʬʝʨʘʟʘ (NMT) ʪʘ ʩʝʢʨʝʪʦʚʘʥʘ ʘʩʧʘʨʘʛʽʥʦʚʘ ʧʨʦʪʝʾʥʘʟʘ (SAP2)) [216].  
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ʊʘʙʣʠʮʷ 4.9  

ʉʧʦʨʽʜʥʝʥʽʩʪʴ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʜʦ ʩʘʡʪʽʚ ʟʚ'ʷʟʫʚʘʥʥʷ ʩʪʝʨʦʣ 14Ŭ-ʜʝʤʝʪʠʣʘʟʠ (CYP51) 5TZ1,     

N-ʤʽʨʠʩʪʦʾʣʪʨʘʥʩʬʝʨʘʟʠ (NMT) 1IYL ʪʘ ʩʝʢʨʝʪʦʚʘʥʦʾ ʘʩʧʘʨʘʛʽʥʦʚʦʾ ʧʨʦʪʝʾʥʘʟʠ (SAP2) 1EAG 

ˉ ʩʧʦʣʫʢ 

ʉʧʦʨʽʜʥʝʥʽʩʪʴ (ʢʢʘʣ/ʤʦʣʴ) ʜʦ 

ʩʪʝʨʦʣ 14-ʜʝʤʝʪʠʣʘʟʠ 

(CYP51) (PDB Id: 5TZ1) 

ʉʧʦʨʽʜʥʝʥʽʩʪʴ (ʢʢʘʣ/ʤʦʣʴ) ʜʦ N-

ʤʽʨʠʩʪʦʾʣʪʨʘʥʩʬʝʨʘʟʠ  (NMT) 

(PDB Id: 1IYL) 

ʉʧʦʨʽʜʥʝʥʽʩʪʴ (ʢʢʘʣ/ʤʦʣʴ) ʜʦ 

ʩʝʢʨʝʪʦʚʘʥʦʾ ʘʩʧʘʨʘʛʽʥʦʚʦʾ ʧʨʦ-

ʪʝʾʥʘʟʠ (SAP2) (PDB Id: 1EAG) 

1 2 3 4 

3.1 -6.5 -6.6 -6.0 

3.2 -6.9 -7.1 -6.3 

3.3 -6.8 -7.0 -6.3 

3.4 -7.6 -7.4 -6.9 

3.5 -6.9 -7.0 -6.7 

3.6 -7.0 -7.4 -5.9 

3.7 -7.0 -7.2 -6.5 

3.8 -6.3 -7.0 -6.0 

3.9 -6.6 -6.8 -6.1 

3.10 -6.7 -6.8 -5.8 

3.11 -6.3 -6.3 -5.5 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.9 

1 2 3 4 

3.14 -6.8 -7.4 -6.7 

3.16 -7.7 -7.3 -5.9 

3.18 -6.6 -7.0 -5.9 

3.19 -7.4 -8.0 -6.3 

3.20 -7.6 -7.7 -7.0 

3.21 -7.1 -7.8 -6.2 

3.22 -7.2 -7.6 -6.7 

3.23 -7.0 -7.9 -6.1 

3.24 -6.8 -7.4 -6.1 

3.25 -7.2 -6.6 -6.0 

5.1 -6.9 -6.6 -6.0 

6.1 -8.1 -7.8 -7.3 

6.5 -8.0 -7.7 -7.1 

7.1 -8.2 -7.8 -7.1 

7.7 -8.2 -7.6 -7.0 

9.1 -7.7 -7.1 -6.3 

9.5 -8.8 -9.1 -7.4 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.9 

1 2 3 4 

10.1 -6.1 -6.1 -5.7 

10.3 -5.6 -5.7 -5.3 

ʎʠʧʨʦʢʦʥʘʟʦʣ -6.8 -6.7 -6.0 

ɻʽʤʝʢʩʘʟʦʣ -4.3 -5.0 -3.9 

ʉʝʨʝʜʥʷ ʩʧʦʨʽʜʥʝ-

ʥʽʩʪʴ 
-7.02 -8.86 -6.25 

 



135 

 

 

ɿʘʟʥʘʯʝʥʽ ʝʥʟʠʤʠ ʻ ʢʣʶʯʦʚʠʤʠ ʫ ʙʽʦʛʝʥʝʟʽ ʣʽʧʽʜʽʚ, ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʚʽʨʫʣʝʥʪʥʦʩʪʽ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʝʫʢʘʨʽʦʪʠʯʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʝʨʦʣ 14Ŭ-ʜʝʤʝʪʠʣʘʟʘ (CYP51), N-ʤʽʨʠʩʪʦʾʣʪʨʘʥʩʬʝ-

ʨʘʟʘ (NMT) ʪʘ ʩʝʢʨʝʪʦʚʘʥʘ ʘʩʧʘʨʘʛʽʥʦʚʘ ʧʨʦʪʝʾʥʘʟʘ (SAP2) ʻ ʤʦʞʣʠʚʠʤʠ ʮʽ-

ʣʴʦʚʠʤʠ ʬʝʨʤʝʥʪʘʤʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ (ʩʝʨʝʜʥʷ ʩʧʦʨʽʜʥʝ-

ʥʽʩʪʴ ʩʢʣʘʜʘʻ -7.02, -8.86 ʪʘ -6.25 ʢʢʘʣ/ʤʦʣʴ, ʚʽʜʧʦʚʽʜʥʦ) (ʪʘʙʣ. 4.9).  

ʇʨʦʚʝʜʝʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʠʢʫʚʘʥʥʷ ʩʧʦʣʫʢʠ 3.4 ʟ CYP51 

ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʟʘʻʤʦʜʽʡ ʟ ʝʥʟʠʤʦʤ (ʨʠʩ. 4.6, ɸ). ʇʦ-ʧʝʨʰʝ, ʮʝ ʽʦʥ-

ʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʘʪʦʤʦʤ ʅʽʪʨʦʛʝʥʫ ʪʽʦʫʨʝʾʜʥʦʾ ʛʨʫʧʠ ʩʧʦʣʫʢʠ 3.4 ʟ ASP ɺ: 225 

(2.22 ¡) ʪʘ p-ʚʟʘʻʤʦʜʽʾ ASP ɺ: 225 (4.37 ¡) ʟ ʝʣʝʢʪʨʦʥʦʜʦʥʦʨʥʠʤ 4-ʤʝʪʠʣʬʝʥʽ-

ʣʴʥʠʤ ʬʨʘʛʤʝʥʪʦʤ. ʇʦ-ʜʨʫʛʝ, ʜʣʷ ʩʧʦʣʫʢʠ 3.4 ʭʘʨʘʢʪʝʨʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ˊ-

ʘʣʢʽʣʴʥʠʭ ʟʚ'ʷʟʢʽʚ (ʛʽʜʨʦʬʦʙʥʽ ʚʟʘʻʤʦʜʽʾ) ʮʠʢʣʦʧʨʦʧʽʣʦʚʦʛʦ ʬʨʘʛʤʝʥʪʫ ʟ TYR 

ɺ: 132 ʪʘ ILE B: 197 (5,21 ʪʘ 4,29 ¡) ʪʘ 4-ʤʝʪʠʣʬʝʥʽʣʴʥʦʾ ʛʨʫʧʠ ʟ HIS ɺ: 310 

(4,44 ¡), ALA ɺ: 313 (3,68 ¡), VAL ɺ: 509 (4,44 ¡) ʪʘ LEU ɺ: 511 (4.30¡).  

ɸʥʘʣʽʟ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʠʢʫʚʘʥʥʷ ʩʧʦʣʫʢʠ 3.4 ʟ ʝʥʟʠʤʦʤ NMT ʧʦʢʘʟʘʚ 

(ʨʠʩ. 4.6, ɺ), ʱʦ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʟʘʻʤʦʜʽʡ: 

ʚʦʜʥʝʚʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʩʫʣʴʬʫʨʦʤ ʪʘ TYR ɸ: 225 (3.61¡), GLU ɸ: 109 (3.70¡), ˊ-

ʩʫʣʴʬʫʨ ʟʚôʷʟʦʢ ʟ PHE ɸ: 117 (5,11 ¡). ʊʘʢʦʞ ʮʠʢʣʦʧʨʦʧʽʣʴʥʠʡ ʬʨʘʛʤʝʥʪ ʚʟʘ-

ʻʤʦʜʽʻ ʟ PHE A: 339 (5,11 ¡), PHE A: 115 (4,95 ¡) ʪʘ PHE A: 240 (4,82 ¡), 4-

ʤʝʪʠʣʬʝʥʽʣʴʥʠʡ ʬʨʘʛʤʝʥʪ ʤʘʻ ˊ ï ˊ stacked ʟʚôʷʟʦʢ ʤʽʞ TYR ɸ: 354 (5,13 ¡) ʽ 

ʜʦʜʘʪʢʦʚʫ ˊ-ů-ʚʟʘʻʤʦʜʽʶ ʤʝʪʠʣʴʥʦʾ ʛʨʫʧʠ ʟ LEU ɸ: 394 (4,53 ¡).  

ʅʘ ʟʜʠʚʫʚʘʥʥʷ, ʩʧʦʣʫʢʘ 3.4  ʪʘʢʦʞ ʚʧʠʩʫʻʪʴʩʷ ʚ ʘʢʪʠʚʥʝ ʤʽʩʮʝ ʬʝʨʤʝʥʪʫ 

SAP2 (ʨʠʩ. 4.6, ʉ) ʟʘʚʜʷʢʠ ʜʚʦʤ ʚʦʜʥʝʚʠʤ ʟʚôʷʟʢʘʤ ʤʽʞ NH-ʛʨʫʧʘʤʠ ʪʽʦʫʨʝʾʜ-

ʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʟ THR ɸ: 211 (3,28 ¡) ʪʘ GLY ɸ: 220 (2,16 ¡), ʘ ʪʘʢʦʞ ʘʪʪʨʘʢ-

ʪʠʚʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ASP ɸ: 86 (4,18 ¡). ʂʨʽʤ ʪʦʛʦ, ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʪʨʠ ʜʦʜʘʪ-

ʢʦʚʽ ˊ-ů-ʚʟʘʻʤʦʜʽʾ ʮʠʢʣʦʧʨʦʧʽʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʩʧʦʣʫʢʠ 3.4 ʟ ʝʥʟʠʤʦʤ SAP2 

ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤʠ ʟʘʣʠʰʢʘʤʠ: ILE ɸ: 119 (4,05 ¡), ILE ɸ:123 

(5,46 ¡) ʪʘ TYR ɸ: 84 (4,53 ¡), ʘ ʪʘʢʦʞ p-ʚʟʘʻʤʦʜʽʾ ASP ɸ: 218 (3.37 ¡) ʟ 4-

ʤʝʪʠʣʬʝʥʽʣʴʥʠʤ ʬʨʘʛʤʝʥʪʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʩʦʢʘ ʩʧʦʨʽʜʥʝʥʽʩʪʴ 
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ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ ʜʦ ʢʣʶʯʦʚʠʭ ʬʝʨʤʝʥʪʽʚ (ʪʘʙʣ. 4.9) ʪʘ ʧʨʠʢʣʘʜ ʚʽʟʫʘʣʽ-

ʟʘʮʽʾ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ (ʨʠʩ. 4.6) ʚʢʘʟʫʻ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʧʦʜʘʣʴʰʦʛʦ ʪʝʩ-

ʪʫʚʘʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʨʽʩʪ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ. 

 

ʈʠʩ. 4.6. ɺʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ: ɸ) ʩʧʦʣʫʢʘ 3.4  

ʟ CYP51; ɹ) ʮʠʧʨʦʢʦʥʘʟʦʣ ʟ CYP51; ɺ) ʩʧʦʣʫʢʘ 3.4  ʟ NMT; ɻ) ʎʠʧʨʦʢʦʥʘʟʦʣ ʟ 

ʅʄʊ; ɼ) ʩʧʦʣʫʢʘ 3.4  ʟ SAP2; E) ʎʠʧʨʦʢʦʥʘʟʦʣ ʟ SAP2.  
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ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ (ʪʘʙʣ. 4.10), ʱʦ N-(ʘʨʠʣʢʘʨʙʘʤʦʪʽʦʣ̔)-

ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʠ (3.2-3.4, 3.11, 3.14, 3.16, 3.18, 3.20-3.22 ʪʘ 3.25), N-(2-

ʮʠʢʣʦʧʨʦʧʘʥ-(5.1)-, ʬʝʥʽʣʦʢʩʠ-(ʪʽʦ-)ʘʮʝʪʠʣ-(6.1, 6.5)-, ʘʨʦʾʣ-(7.1, 7.7)-, ʽʟʦʥʽʢʦ-

ʪʠʥʦʽʣ-(9.1, 9.5)- ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʠ ʪʘ 2-(ʮʠʢ-

ʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽʣ)ʢʘʨʙʦʥʦʪʽʦʽʣ)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦ-(ʪʽʦ-)ʘʤʽʜʠ (10.1, 10.3) ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 50 ʤʢʛ/ʤʣ ʚʠʷʚʣʷʣʠ ʬʫʥʛʽʮʠʜʥʫ ʜʽʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʙʽʣʴʰʦʩʪʽ 

ʬʽʪʦʛʨʠʙʽʚ [217, 218]. ɼʦ ʽʥʛʽʙʫʶʯʦ ʾʜʽʾ ʩʧʦʣʫʢ 3 ʯʫʪʣʠʚʽ ʚʩʽ ʰʪʘʤʠ, ʟʘ ʚʠʥʷʪ-

ʢʦʤ ʰʪʘʤʫ A. niger (AN). ʉʝʨʝʜ ʜʠʟʘʤʽʱʝʥʠʭ ʩʝʯʦʚʠʥ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ 

ʬʫʥʛʽʮʠʜʘʤʠ ʚʠʷʚʠʣʠʩʴ ʩʧʦʣʫʢʠ 3.2-3.4, 3.14 ʪʘ 3.21, ʷʢʽ ʫ ʟʘʟʥʘʯʝʥʽʡ ʢʦʥʮʝʥ-

ʪʨʘʮʽʾ ʧʝʨʝʚʠʱʫʶʪʴ ɻʝʤʽʢʩʘʟʦʣ, ʘ ʩʧʦʣʫʢʘ 3.4 ʟʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʥʘʙʣʠʞʘʻʪʴʩʷ 

ʜʦ ʎʠʧʨʦʢʦʥʘʟʦʣʫ (ʪʘʙʣ. 4.10). ɼʘʥʠʡ ʘʩʧʝʢʪ ʜʦʩʠʪʴ ʜʦʙʨʝ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ 

ʟʘ ʩʝʨʝʜʥʴʦʶ ʚʝʣʠʯʠʥʦʶ ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʩʪʫ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ (ʨʠʩ. 4.7).  

ʇʨʦʚʝʜʝʥʠʡ SAR-ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʽʥʛʽʙʫʚʘʥʥʷ ʛʨʠʙʽʚ ʟʥʠ-

ʞʫʻʪʴʩʷ ʫ ʨʷʜʫ ʮʠʢʣʦʧʨʦʧʘʥ-(3.2-3.4, 3.11), ʮʠʢʣʦʙʫʪʘʥ-(3.14, 3.16, 3.18) ʪʘ ʮʠ-

ʢʣʦʧʝʥʪʘʥ-(3.20-3.22, 3.25)-ʢʘʨʙʦʢʩʘʤʽʜʽʚ. ʉʫʪʪʻʚʦ ʥʘ ʬʫʥʛʽʮʠʜʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʽ ʘʨʠʣʪʽʦʫʨʝʾʜʥʠʡ ʬʨʘʛʤʝʥʪ. ʊʘʢ, ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʘʢʪʠʚʥʽʩʪʴ 

ʟʥʠʞʫʻʪʴʩʷ ʫ ʨʷʜʫ ʚʽʜ 4-ʤʝʪʠʣʬʝʥʽʣ-(3.4, 3.16, 3.22), 3-ʤʝʪʠʣʬʝʥʽʣ- (3.3, 3.21), 

2-ʤʝʪʠʣʬʝʥʽʣ- (3.2, 3.20) ʜʦ 2-ʤʝʪʦʢʩʠʬʝʥʽʣ-(3.11, 3.18, 3.25) ʪʽʦʫʨʝʾʜʠ. 

ʉʝʨʝʜ ʜʠʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ, ʩʧʦʣʫʢʠ 5.1, 6.1, 6.5, 7.1, 9.5 ʪʘ 

10.3 ʪʘʢʦʞ ʚʠʷʚʠʣʠʩʴ ʝʬʝʢʪʠʚʥʠʤʠ ʬʫʥʛʽʮʠʜʘʤʠ ʱʦʜʦ ʙʽʣʴʰʦʩʪʽ ʰʪʘʤʽʚ ʬʽʪʦ-

ʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ (ʪʘʙʣ. 4.10). ʇʨʦʪʝ, ʙʽʣʴʰ ʚʠʩʦʢʘ ʽʥʛʽʙʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʱʦʜʦ 

ʛʨʠʙʽʚ ʭʘʨʘʢʪʝʨʥʘ ʩʘʤʝ ʜʣʷ ʩʧʦʣʫʢ 6.1, 6.5 ʪʘ 7.1 (ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʽʥʛʽʙʫʚʘʥʥʷ 

68,5%, 66,5% ʪʘ 79,9% ʚʽʜʧʦʚʽʜʥʦ). ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʧʦ-

ʣʫʢʠ 7.1 ʧʦʜʽʙʥʘ ʜʦ ʎʠʧʨʦʢʦʥʘʟʦʣʫ (ʨʠʩ. 4.7). ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʧʦʣʫʢʘ 7.1 ʤʘʻ 

ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʽʾ, ʘ ʩʘʤʝ ʽʥʛʽʙʫʻ ʨʽʩʪ Mucor indicus (MI) ʪʘ Penicillium 

digitatum (PD), ɦ ʦ ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪʽʚ. ɯʥʰʽ ʩʧʦʣʫʢʠ (7.7, 

9.1, 10.1) ʽʟ ʟʘʟʥʘʯʝʥʦʛʦ ʢʣʘʩʫ ʧʦʭʽʜʥʠʭ ʚʠʷʚʠʣʠʩʴ ʤʘʣʦʘʢʪʠʚʥʠʤʠ ʘʙʦ ʧʨʘʢʪʠ-

ʯʥʦ ʥʝ ʘʢʪʠʚʥʠʤʠ.  
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ʊʘʙʣʠʮʷ 4.10 

ɺʝʣʠʯʠʥʘ ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʩʪʫ (%) ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ* ʩʠʥʪʝʟʦʚʘʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 50 ʤʢʛ/ʤʣ 

ˉ ʩʧʦʣʫʢ AA AN BC CH FE FF FG FO P Gl-1 P3 P4 MI  PD VL 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

3.2 63.9 41.2 76.9 100.0 82.0 47.4 34.5 59.5 56.8 33.7 43.1 29.1 32.2 54.9 

3.3 84.0 -0.1 93.3 68.7 99.6 73.9 72.7 28.8 23.8 58.8 68.2 10.1 80.1 82.4 

3.4 95.9 42.0 42.4 60.7 100.0 78.7 81.6 58.8 44.2 58.8 69.0 94.5 100.7 100.0 

3.11 66.7 -4.8 34.5 47.2 51.2 51.4 22.5 63.3 41.6 25.1 43.1 37.1 6.0 47.1 

3.14 76.7 105.8 43.1 106.0 35.3 44.2 30.7 104.8 105.0 36.1 41.6 64.0 43.4 54.9 

3.16 74.9 -2.4 9.4 100.0 98.9 45.0 39.0 34.5 29.0 47.1 56.5 49.5 22.5 70.6 

3.18 71.2 16.3 18.0 70.2 14.1 34.5 13.5 61.4 49.5 24.3 24.3 16.0 3.0 39.2 

3.20 70.3 -8.6 10.2 18.7 20.5 24.1 13.5 25.6 2.0 11.0 10.2 -5.1 0.0 35.3 

3.21 91.3 -7.1 64.3 49.6 94.7 62.7 62.9 34.5 41.6 40.8 53.3  8.8 80.9 58.8 

3.22 78.5 -2.4 29.8 34.5 67.1 34.5 28.5 39.0 7.9 29.0 35.3 61.1 13.5 51.0 

3.25 12.8 19.4 15.7 48.8 2.8 13.7 9.0 62.6 45.5 11.8 13.3 -3.6 0.0 23.5 

5.1 28.1 19.7 -1.5 100 0 51.0 91.9 31.8 63.2 54.1 53.6 2.0 14.8 64.3 

6.1 79.6 68.2 30.2 100 0 100 93.6 93.9 85.9 89.0 79.0 0 39.7 100 

6.5 100 66.4 -8.0 100 22.2 100 94.3 100 92.1 78.8 84.5 0 0 100 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.10 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

7.1 91.4 67.3 76.4 100 28.3 100 100 97.6 89.3 89.0 94.8 28.3 55.9 100 

7.7 -11.8 -1.8 -8.0 3.1 0 2.4 0 0.8 -2.1 7.8 13.1 0 0 -7.1 

9.1 18.7 -11.1 -8.0 -5.2 0 1.6 1.3 4.1 -2.1 7.4 16.5 0 0 -2.4 

9.5 55.4 29.8 -8.0 75.6 0 55.8 63.3 58.0 65.3 64.6 48.8 61.3 0 11.9 

10.1 -15.4 -2.7 -8.0 -17.6 0 1.6 0.7 0.8 0.7 0.7 10.3 0 0 -11.9 

10.3 23.5 3.6 -7.3 100 0 30.3 100 5.7 20.6 25.6 40.5 0 0 97.6 

ɻʽʤʝʢʩʘʟʦʣ 95.8 17.0 95.6 32.9 62.0 85.7 34.4 41.6 51.5 33.2 30.4 0 0 100 

ʎʠʧʨʦʢʦʥʘʟʦʣ 100 100 100 100 100 100 85.4 80.5 79.9 81.6 100 -8.0 0.0 100 

ʇʨʠʤʽʪʢʠ: * ï ʉ ï ʢʦʥʮʝʥʪʨʘʮʽʷ; *# ï ʰʪʘʤʠ: A. alternata (AA), A. niger (AN), C. higginsianum (CH), F. equiseti (FE), 

F. fujikuroi (FF), P. infestans (PG), F. oxysporum (FO), P. infestans GL-1 01/14 ʜʠʢʠʡ ʰʪʘʤ (P GL-1), p-3 (PI p-3), p-4 (PI p-4), 

M. indicus (MI), P. digitatum (PD), V. lecanii (VL).  
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ʈʠʩ. 4.7. ʉʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʩʪʫ (%) ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ ʩʠʥʪʝʟʦʚʘʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʧʨʠ 50 ʤʢʛ/ʤʣ  
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ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʪʘʢʦʞ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʧʝʚʥʘ ʟʘʣʝʞʥʽʩʪʴ çʩʪʨʫʢ-

ʪʫʨʘ-ʘʢʪʠʚʥʽʩʪʴè. ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʧʦʭʽ-

ʜʥʽ ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʽʥʛʽʙʫʚʘʥʥʷ ʛʨʠʙʽʚ ʮʽʣʢʦʤ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʽʜʨʘʟʠʜʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʫ ʤʦʣʝʢʫʣʽ. ʊʘʢ, ʙʽʣʴʰ ʚʠʩʦʢʫ ʬʫʥʛʽʮʠ-

ʜʥʫ ʜʽʶ ʧʨʦʷʚʠʣʠ ʩʧʦʣʫʢʠ, ʷʢʽ ʫ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʤʽʩʪʷʪʴ ʬʝʥʽʣʦʢʩʠ-(ʪʽʦ-)ʘʮʝ-

ʪʠʣ- (6.1, 6.5) ʪʘ ʙʝʥʟʦʾʣ- (7.1) ʛʽʜʨʘʟʠʜʥʠʡ ʬʨʘʛʤʝʥʪʠ. ɹʫʜʴ ʷʢʘ, ʟʤʽʥʘ ʟʘʤʽʩ-

ʥʠʢʘ ʥʘ ʮʠʢʣʦʧʨʦʧʘʥʢʘʨʙʦʥʽʣʴʥʠʡ (5.1), 2-ʘʤʽʥʦʙʝʥʟʦʽʣʴʥʠʡ (7.7) ʘʙʦ ʢʘʨʙʘ-

ʤʽʜʥʠʡ (10.1) ʘʙʦ ʢʘʨʙʦʪʽʦʘʤʽʜʥʠʡ (10.3) ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ ʚʪʨʘʪʠ ʘʢʪʠʚ-

ʥʦʩʪʽ.  

ɺʨʘʭʦʚʫʶʯʠ ʚʠʩʦʢʫ ʽʥʛʽʙʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʪʘ ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥ-

ʛʽʮʠʜʥʦʾ ʜʽʾ ʩʧʦʣʫʢ 3.4, 3.14, 6.1, 6.5 ʪʘ 7.1 ʱʦʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ, ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʫ ʜʽʘʧʘʟʦʥʽ ʤʝʥʰʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (ʪʘʙʣ. 4.11) [217, 

218]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʦʣʫʢʘ 7.1 ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʛ/ʤʣ ʚʠʷʚʠʣʘ ʬʫʥʛʽʮʠ-

ʜʥʫ ʜʽʶ ʜʦ ʰʪʘʤʽʚ A. alternata (56,1% ʽʥʛʽʙʫʚʘʥʥʷ), C. higginsianum (93,3%), F. 

fujikuroi (83,5%), F. oxysporum (82,1%), P. infestans GL-1 (52,6%), P. digitatum 

(90,0%), P. infestans p-3 (55,0%) ʪʘ V. lecanii (39,2%) ʽ, ʱʦ ʚʘʞʣʠʚʦ, ʧʝʨʝʚʠʱʫʻ 

ʬʫʥʛʽʮʠʜʥʫ ʜʽʶ ʎʠʧʨʦʢʦʥʘʟʦʣʫ. ɼʝʱʦ ʥʠʞʯʫ, ʘʣʝ ʧʦʜʽʙʥʫ ʟʘ ʩʧʝʢʪʨʦʤ ʜʽʾ ʬʫ-

ʥʛʽʮʠʜʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʷʚʣʷʻ ʽ ʩʧʦʣʫʢʘ 6.1. 

ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ ʤʝʪʦʶ ʾʭ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʘʙʦ ʧʨʦʤʠʩʣʦʚʠʭ ʮʽʣʷʭ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʾ ʦʮʽʥʢʠ ʪʦ-

ʢʩʠʢʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ. ɼʣʷ 20 ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ ʦʮʽʥʝʥʘ 

ʛʝʥʥʘ ʪʦʢʩʠʯʥʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ ʟʚʦʨʦʪʥʦʾ ʤʫʪʘʛʝʥʥʦʩʪʽ Salmonella 

(ʪʘʙʣ. 4.12) [217, 218]. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʩʧʦʣʫʢʠ ʻ ʥʝ ʪʦʢʩʠʯʥʠʤʠ, ʷʢʱʦ 

ʾʭ ʽʥʜʝʢʩ ʤʫʪʘʛʝʥʥʦʩʪʽ (Mi) ʥʝ ʧʝʨʝʚʠʱʫʻ 2. ɾʦʜʥʘ ʽʟ ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʩʧʦʣʫʢ ʥʝ 

ʧʦʢʘʟʘʣʘ ʤʫʪʘʛʝʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʱʦʜʦ Salmonella TA 98 ʪʘ Salmonella TA 100. 

ʊʠʤ ʙʽʣʴʰ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʰʪʘʤʽʚ ʝʢʩʪʨʘʢʪʦʤ ʢʣʽʪʠʥ 

ʧʝʯʽʥʢʠ ʱʫʨʽʚ (S9-ʩʫʤʽʰ), ʧʽʜʚʠʱʝʥʦʛʦ ʄʽ ʥʝ ʚʠʷʚʠʣʘ (ʪʘʙʣ. 4.12). 
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ʊʘʙʣʠʮʷ 4.11 

ʇʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ (%) ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ ʩʠʥʪʝʟʦʚʘʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ˉ ʩʧʦʣʫʢ ʉ, ʤʢʛ/ʤʣ 
ʐʪʘʤʠ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ* 

AA AN CH FE FF FO P Gl-1 PD FG PI p-3 PI p-4 VL 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

3.4 

25.0 34.2 ï ï 4.2 7.9 ï ï 0.0 ï ï ï ï 

12.5 8.0 ï ï 0.0 0.7 ï ï -1.4 ï ï ï ï 

6.25 1.5 ï ï 1.4 2.2 ï ï 0.0 ï ï ï ï 

3.14 

25.0 13.3 -9.8 10.1 ï ï 2.3 5.5 ï ï ï ï ï 

12.5 -4.4 -19.5 12.1 ï ï -1.5 -4.0 ï ï ï ï ï 

6.25 -3.0 -17.7 32.3 ï ï -1.5 -9.5 ï ï ï ï ï 

6.1 

25 76.8 ï 93.6 ï 77.4 83.8 81.0  91.0 67.4 15.4 74.4 

10 36.5 ï 79.8 ï 42.1 42.1 38.6  41.9 38.5 ï ï 

5 ï ï 64.7 ï ï ï ï ï ï ï ï ï 

6.5 

25 56.1 ï 85.7 ï 78.9 49.8 71.4 ï 32.3 50.9 75.6 61.0 

10 31.6 ï 90.1 ï 44.2 ï ï ï ï 46.7 72.3 ï 

5 ï ï 57.7 ï ï ï ï ï ï  ï ï 

7.1 

25 75.8 ï 92.6 ï 94.6 88.3 90.0 ï 92.4 67.4 61.8 100 

10 56.1 ï 93.3 ï 83.5 82.1 52.6 ï 90.0 55.0 ï 39.2 

5 ï ï 78.6 ï 21.2 8.8 ï ï 86.2 ï ï  
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.11 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

7.1 

1 ï ï 17.9 ï ï ï ï ï 56.1 ï ï  

0.05 ï ï -12.9 ï ï ï ï ï 0.8 ï ï  

0.001 ï ï 17.9 ï ï ï ï ï 2.4 ï ï  

ɻʽʤʝʢʩʘʟʦʣ 

25 84.5 ï 8.0 ï 15.4 7.9 6.3 ï 2.1 30.7 7.7 72.2 

10 80.7 ï 1.6 ï 6.3 2.8 0 ï 2.1 6.2 2.8 68.0 

5 ï ï 5.0 ï 4.2 -21.4  ï -4.0    

1 ï ï 7.0 ï -8.5 -95.6  ï -2.4    

0.05 ï ï 15.9 ï -4.2   ï 1.6    

0.001 ï ï -2.0 ï -6.3   ï 9.9    

ʎʠʧʨʦʢʦʥʘʟʦʣ 

25.0 70.1 20.2 6.1 71.8 85.2 42.5 37.9 -0.7 ï ï ï ï 

12.5 34.9 -2.7 14.1 30.0 66.4 35.5 20.6 -1.4 ï ï ï ï 

6.25 28.8 -11.6 -2.0 29.3 65.0 19.3 26.1 0.7 ï ï ï ï 

ʇʨʠʤʽʪʢʠ: * ï ʰʪʘʤʠ: A. alternata (AA), A. niger (AN), C. higginsianum (CH), F. equiseti (FE), F. fujikuroi (FF), F. 

oxysporum (FO), P. infestans ʜʠʢʠʡ ʰʪʘʤ (PGl-1), P. digitatum (PD), P. infestans (PG), P. infestans p-3 (PI p-3) ʽ P. infestans p-

4 (PI p-4), V. lecanii (VL). 

.   
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ʊʘʙʣʠʮʷ 4.12 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʤʫʪʘʛʝʥʥʦʩʪʽ (Mi) ʨʝʚʝʨʪʘʥʪʽʚ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʩʠʥʪʝʟʦʚʘʥʠʭ ʪʘ  

ʨʝʬʝʨʝʥʩ-ʨʝʯʦʚʠʥ (ʫ ɼʄʉʆ) ʧʽʩʣʷ ʪʨʠʨʘʟʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʇʦʟ. ʢʦʥʪʨʦʣʴ/ 

ʩʧʦʣʫʢʠ 

ɼʦʟʘ, ʤʢʛ TA 98 TA 100 

 ʤʝʪʘʙʦʣʽʯʥʘ ʘʢʪʠʚʘʮʽʷ (S9)  ʤʝʪʘʙʦʣʽʯʥʘ ʘʢʪʠʚʘʮʽʷ (S9) 

1 2 3 4 5 6 

MMSa 1 ï ï 6.22 3.3 

2-NFb 10 55.6 17.0 ï ï 

2-AFc 10 1.56 27.78 1.01 4.58 

3.2 50 1.1 0.7 1.1 1.0 

3.3 50 1.2 0.7 1.0 0.9 

3.4 50 0.9 0.6 0.9 1.0 

3.11 50 0.9 0.7 1.1 1.0 

3.14 50 1.0 0.8 1.1 1.0 

3.16 50 1.0 1.0 1.0 1.1 

3.18 50 0.6 0.7 1.1 0.9 

3.20 50 1.1 0.7 1.0 1.0 

3.21 50 0.9 0.7 0.8 0.9 

3.22 50 0.9 0.9 1.1 1.1 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.12 

1 2 3 4 5 6 

3.25 50 1.3 0.8 1.0 1.0 

5.1 
50 0.84 1.12 1.36 0.90 

500 ʥʨd ʥʨ ʥʨ ʥʨ 

6.1 
50 0.60 0.95 1.81 0.82 

500 0.02 0.05 ʥʨ ʥʨ 

6.5 
50 0.57 0.66 1.58 0.84 

500 ʥʨ ʥʨ ʥʨ ʥʨ 

7.1 
50 0.66 0.52 1.39 0.67 

500 ʥʨ ʥʨ ʥʨ ʥʨ 

7.7 
50 0.66 0.75 1.37 0.94 

500 ʥʨ 0.13 ʥʨ ʥʨ 

9.1 
50 0.73 1.12 1.64 0.96 

500 0.55 0.52 0.63 0.42 

9.5 
50 0.76 1.07 1.58 0.78 

500 0.06 ʥʨ ʥʨ ʥʨ 

10.1 
50 0.60 0.55 1.82 0.76 

500 0.73 0.88 1.17 0.69 
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10.3 
50 0.60 0.81 0.95 0.74 

500 0.60 0.68 1.84 1.00 

ʇʨʠʤʽʪʢʠ: MMSa - ʤʝʪʠʣʤʝʪʘʥʩʫʣʴʬʦʥʘʪ, 2-NFb ï 2-ʥʽʪʨʦʬʣʫʦʨʝʥ, 2-AFc - 2-ʘʤʽʥʦʬʣʫʦʨʝʥ, dʥʨ ï ʥʝʤʘʻ ʨʦʩʪʫ. 
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ʆʪʞʝ, ʥʘ ʦʩʥʦʚʽ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ ʜʦ ʦʩʥʦʚʥʠʭ ʧʨʦʪʠʛʨʠʙʢʦʚʠʭ ʙʽ-

ʦʤʽʰʝʥʝʡ ʪʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʩʢʨʠʥʽʥʛʫ ʨʦʟʨʦʙʣʝʥʘ ʩʪʨʘʪʝʛʽʷ 

ʧʦʰʫʢʫ ʬʫʥʛʽʮʠʜʥʠʭ ʟʘʩʦʙʽʚ. ɺʠʷʚʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʫ ʩʧʦʣʫʢʫ, ʘ ʩʘʤʝ N-(2-ʙʝ-

ʥʟʦʾʣʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜ (7.1), ʷʢʘ ʥʝ ʚʠʷʚʣʷʻ 

ʛʝʥʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʛ/ʤʣ ʧʝʨʝʚʠʱʫʻ ʬʫʥʛʽʮʠʜʥʫ ʜʽʶ ʎʠ-

ʧʨʦʢʦʥʘʟʦʣʫ.  

4.5 ʉʢʨʠʥʽʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʩʪʨʝʛʫʣʷʪʦʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʠʥʪʝʟʦʚʘʥʠʭ 

ʩʧʦʣʫʢ 

ʇʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʦʩʪʘʶʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨ-

ʯʫʚʘʥʥʷ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʟʥʘʭʦʜʠʪʴ ʪʠʤʯʘʩʦʚʝ ʚʠʨʽʰʝʥʥʷ ʫ ʧʦʩ-

ʪʽʡʥʦʤʫ ʟʨʦʩʪʘʥʥʽ ʧʣʦʱ ʜʣʷ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʛʨʦʭʽʤʽʯ-

ʥʠʭ ʟʘʩʦʙʽʚ. ʇʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ 

ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦʜʫʢʮʽʾ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʧʨʠ ʚʠʚʘʞʝ-

ʥʦʤʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʘʩʦʙʽʚ ʘʛʨʦʭʽʤʽʾ. ɺʘʞʣʠʚʦ ʥʘʚʯʠʪʠʩʴ ʦʜʥʦ-

ʯʘʩʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʶ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʾʭ ʟʘʭʠʩʪʫ ʚʽʜ ʭʚʦʨʦʙ 

ʪʘ h ʢʽʜʥʠʢʽʚ ʪʘ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʫʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ. 

ɿʘʟʥʘʯʝʥʝ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʨʦʙʢʫ ʟʘʩʦ-

ʙʽʚ ʘʛʨʦʭʽʤʽʾ, ʱʦ ʤʘʶʪʴ ʢʦʤʧʣʝʢʩʥʫ ʜʽʶ, ʘʜʞʝ ʮʝ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʟʘʛʘʣʴʥʠʡ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ ʪʘ ʪʚʘʨʠʥ.  

ʈʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ʨʦʩʣʠʥ ʻ ʘʫʢʩʠʥʠ, ʛʽʙʝʨʝʣʽʥʠ, ʮʠ-

ʪʦʢʽʥʽʥʠ, ʙʨʘʩʠʥʦʩʪʝʨʦʾʜʠ ʪʦʱʦ [219-221]. ʆʢʨʽʤ ʬʽʪʦʛʦʨʤʦʥʽʚ ʫ ʨʦʩʣʠʥʘʭ ʫʪ-

ʚʦʨʶʶʪʴʩʷ ʪʘʢʦʞ ʚʪʦʨʠʥʥʽ ʧʨʦʜʫʢʪʠ ʦʙʤʽʥʫ, ʷʢʽ ʪʘʢʦʞ ʻ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ 

(ʬʣʘʚʦʥʦʾʜʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʣʽʧʽʜʠ, ʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ, ʘʣʢʘʣʦʾʜʠ, ʥʝʥʘʩʠʯʝʥʽ 

ʣʘʢʪʦʥʠ, ʪʝʨʧʝʥʦʾʜʠ ʪʦʱʦ) [222]. ʇʨʦʪʝ, ʘʩʧʝʢʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʯʦʚʠʥ ʟ ʙʝʟʧʦ-

ʩʝʨʝʜʥʴʦʶ ʛʦʨʤʦʥʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʧʦʩʪʫʧʠʪʴʩʷ ʤʽʩʮʝʤ ʚʠ-

ʢʦʨʠʩʪʘʥʥʶ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʆʩʪʘʥʥʽ ʧʦʚʠʥʥʽ ʤʦʜʠʬʽʢʫʚʘʪʠ ʤʝʪʘʙʦʣʽʟʤ ʘʙʦ 

ʪʨʘʥʩʧʦʨʪ ʨʦʩʣʠʥʥʠʭ ʛʦʨʤʦʥʽʚ [223]. ʎʝʡ ʧʽʜʭʽʜ ʤʘʻ ʧʝʨʝʚʘʛʫ, ʪʘʢ ʷʢ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ, ʘ ʩʠʥʪʝʪʠʯʥʽ ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʻ ʙʽʣʴʰ ʤʝʪʘʙʦʣʽʯʥʦ 
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ʩʪʘʙʽʣʴʥʠʤʠ ʪʘ ʜʝʰʝʚʰʠʤʠ, ʥʽʞ ʪʽ, ʱʦ ʤʘʶʪʴ ʧʨʷʤʫ ʛʦʨʤʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ʉʝʨʝʜ ʩʠʥʪʝʪʠʯʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʥʘ ʩʴʦʛʦʜʥʽ ʚʠʜʽʣʷʶʪʴ ʘʥʘʣʦʛʠ ʘʫʢʩʠʥʽʚ 

ʪʘ ʮʠʪʦʢʽʥʽʥʽʚ; ʘʥʪʠʘʫʢʩʠʥʠ ʽ ʮʠʪʦʢʽʥʽʥʦʚʽ ʘʥʪʘʛʦʥʽʩʪʠ; ʽʥʛʽʙʽʪʦʨʠ ʪʨʘʥʩʧʦʨʪʫ 

ʘʫʢʩʠʥʽʚ ʽ ʙʽʦʩʠʥʪʝʟʫ ʛʽʙʝʨʝʣʽʥʽʚ; ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʜʽʣʷʶʪʴ ʝʪʠʣʝʥ ʘʙʦ ʩʧʨʠʷ-

ʶʪʴ ʡʦʛʦ ʙʽʦʩʠʥʪʝʟʫ ʫ ʨʦʩʣʠʥʘʭ [221]. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜ ʩʠʥʪʝʪʠʯʥʠʭ 

ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ ʤʘʶʪʴ ʘʨʠʣ- ʽ ʘʨʠʣʦʢʩʽʘʣʽʬʘʪʠʯʥʽ ʢʠʩʣʦʪʠ, ʦʥʽʻʚʽ 

ʩʦʣʽ, ʛʝʪʝʨʦʮʠʢʣʽʯʥʽ ʩʧʦʣʫʢʠ ʪʦʱʦ. ʊʘʢ, ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʪʴ 3-ʽʥʜʦʣʽʣʤʘʩʣʷʥʫ, 3-ʽʥʜʦʣʽʣ- ʽ a-ʥʘʬʪʠʣʦʮʪʦʚʫ ʢʠʩʣʦʪʠ, ʭʣʦʨ-

ʤʝʢʚʘʪ, ʤʝʧʠʢʚʘʪ, N-ʦʢʩʠʜ 2,6-ʜʠʤʝʪʠʣʧʽʨʠʜʠʥʫ, ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜ ʪʦʱʦ. 

ɼʣʷ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʥʽʻʚʽ ʩʧʦʣʫʢʠ (ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜ, ʙʨʦʤ-

ʭʦʣʽʥʙʨʦʤʠʜ, ʡʦʜʭʦʣʽʥʡʦʜʠʜ ʪʘ ʽʥ.), ʛʽʜʨʘʟʠʜʠ ʤʘʣʝʾʥʦʚʦʾ ʪʘ ʙʫʨʰʪʠʥʦʚʦʾ ʢʠ-

ʩʣʦʪ, ʧʦʭʽʜʥʽ 1,2,4-ʪʨʠʘʟʦʣʫ (ʧʘʢʣʦʙʫʪʨʘʟʦʣ, ʫʥʽʢʦʥʘʟʦʣ ʪʦʱʦ), ʝʪʠʣʝʥʧʨʦʜʫ-

ʮʝʥʪʠ (ʜʝʢʩʪʨʝʣ, ʝʪʨʝʣ, ʛʽʜʨʝʣ, ʜʠʛʽʜʨʝʣʪ ʪʘ ʽʥʰʽ), ʜʠʭʣʦʨʽʟʦʙʫʪʠʨʘʪʠ (ʜʠʭʣʦ-

ʨʽʟʦʙʫʪʠʨʘʪ ʥʘʪʨʽʶ) ʪʦʱʦ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʨʝʪʘʨʜʘʥʪʠ ʥʝ ʻ ʫʥʽ-

ʚʝʨʩʘʣʴʥʠʤʠ, ʥʝ ʚʩʽ ʚʦʥʠ ʟʜʘʪʥʽ ʧʨʠʛʥʽʯʫʚʘʪʠ ʚʩʽ ʬʦʨʤʠ ʧʨʦʮʝʩʽʚ ʨʦʩʪʫ (ʥʘ-

ʧʨʠʢʣʘʜ, ʚʢʦʨʽʥʝʥʥʷ ʞʠʚʮʽʚ ʪʘ ʚʠʢʨʠʚʣʝʥʥʷ ʢʦʣʝʦʧʪʠʣʷ), ʥʝ ʧʨʦʷʚʣʷʶʪʴ ʩʠʣʴ-

ʥʦʾ ʜʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʽʪʦʛʦʨʤʦʥʘʤʠ, ʻ ʪʦʢʩʠʯʥʠʤʠ, ʩʢʣʘʜʥʦ ʤʝʪʘʙʦʣʽʟʫʶʪʴʩʷ 

ʪʘ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʨʦʩʣʠʥʘʭ. ʆʪʞʝ, ʚʝʣʠʢʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʪʘ ʧʨʘʢʪʠʯʥʠʡ ʽʥ-

ʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʻ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʨʝʛʫʣʷ-

ʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʩʪʚʦʨʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ. ɺʘʞʣʠ-

ʚʠʤ ʘʩʧʝʢʪʦʤ ʪʘʢʦʞ ʻ, ʘ ʩʘʤʝ, ʦʜʥʦʯʘʩʥʠʡ ʧʨʦʷʚ ʷʢ ʬʫʥʛʽʮʠʜʥʦʾ, ʪʘʢ ʽ ʨʽʩʪʨʝ-

ʛʫʣʶʶʯʦʾ ʜʽʾ.  

ʆʪʞʝ, ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʰʫʢ ʚʠʩʦʢʦʘʢʪʠʚʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʟ 

ʢʦʤʙʽʥʦʚʘʥʦʶ ʜʽʻʶ, ʩʝʨʝʜ ʜʠʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʯʦʚʠʥ ʪʘ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ.  

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʥʘ ʚʩʭʦ-

ʞʽʩʪʴ ʧʰʝʥʠʮʽ (ʩʦʨʪ çɻʨʦʤè) ʧʦʢʘʟʘʚ (ʪʘʙʣ. 4.13), ʱʦ ʚʩʽ ʩʧʦʣʫʢʠ ʟʘ ʜʘʥʠʤ ʧʦ-

ʢʘʟʥʠʢʦʤ ʥʝ ʧʦʩʪʫʧʘʶʪʴ ʽʥʜʦʣʽʣ-3-ʦʮʪʦʚʽʡ ʢʠʩʣʦʪʽ (ʛʝʪʝʨʦʘʫʢʩʠʥ). ɺʠʥʷʪʢʦʤ 

ʻ ʩʧʦʣʫʢʠ 3.11, 5.1 ʪʘ 15.3, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴ ʚʠʨʘʞʝʥʫ ʛʝʨʙʽʮʠʜʥʫ ʜʽʶ ɦʦʜʦ ʜʘ-

ʥʦʾ ʨʦʩʣʠʥʠ. 
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ʊʘʙʣʠʮʷ 4.13 

ɺʧʣʠʚ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʥʘ ʚʩʭʦʞʽʩʪʴ ʧʰʝʥʠʮʽ 

ˉ ʩʧʦʣʫʢ 
ʅʦʨʤʘʣʴʥʦ ʧʨʦʨʦʩʣʠʭ, ʰʪ 

ɸʥʦʤʘʣʴʥʦ ʧʨʦʨʦʩʣʠ, ʰʪ ʅʝ ʧʨʦʨʦʩʣʠ, ʰʪ 
ʉʭʦʞʽʩʪʴ, % 

4 ʜʝʥʴ 8 ʜʝʥʴ 4 ʜʝʥʴ 8 ʜʝʥʴ 

1 2 3 4 5 6 7 

ʂʦʥʪʨʦʣʴ 190 190 2 8 95 95 

ɯʆʂ* 192 192 0 8 96 96 

3.2 187 189 2 9 93.5 94.5 

3.3 192 193 3 4 96 96.5 

3.4 188 188 2 10 94 94 

3.11 178 179 3 18 89 89.5 

3.19 188 188 5 7 94 94 

3.20 188 190 0 10 94 95 

3.21 194 194 0 6 97 97 

3.22 184 187 0 13 92 93.5 

3.24 195 195 1 4 97.5 97.5 

3.25 195 195 1 4 97.5 97.5 

4.1 190 190 2 8 95 95 

4.2 190 191 1 8 95 95.5 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.13 

1 2 3 4 5 6 7 

4.3 189 193 2 5 94.5 96.5 

4.4 188 188 3 9 94 94 

4.5 189 189 0 11 94.5 94.5 

4.6 195 195 2 3 97.5 97.5 

4.7 186 186 0 14 93 93 

4.9 187 188 1 11 93.5 94 

4.12 183 184 1 15 91.5 92 

4.13 190 190 0 10 95 95 

4.14 186 186 0 14 93 93 

5.1 145 166 10 24 72.5 83 

6.1 192 193 1 6 96 96.5 

6.5 193 193 0 7 96.5 96.5 

7.1 190 191 1 8 95 95.5 

7.2 182 185 3 12 91 92.5 

7.7 186 186 3 11 93 93 

7.8 194 194 0 6 97 97 

7.9 191 192 3 5 95.5 96 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.13 

1 2 3 4 5 6 7 

7.3 186 189 4 7 93 94.5 

9.1 190 190 1 9 95 95 

9.2 188 188 1 11 94 94 

9.4 187 188 5 7 93.5 94 

9.5 186 187 4 9 93 93.5 

10.1 186 186 0 14 93 93 

10.3 193 195 0 5 96.5 97.5 

10.4 194 195 2 3 97 97.5 

15.3 196 197 1 2 98 98.5 

ʇʨʠʤʽʪʢʘ: * ï ʽʥʜʦʣʽʣ-3-ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ (ʛʝʪʝʨʦʘʫʢʩʠʥ) 
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ʊʘʙʣʠʮʷ 4.14 

ɺʧʣʠʚ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʥʘ ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ ʧʰʝʥʠʮʽ 

ˉ ʩʧʦʣʫʢ ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʦʨʝʥʽʚ, ʰʪ ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʢʦʨʝʥʽʚ, ʤʤ ɿʘʛʘʣʴʥʘ ʚʘʛʘ ʢʦʨʝʥʽʚ, ʛ 

1 2 3 4 

ʂʦʥʪʨʦʣʴ 30 298 0.102Ñ0.008 

ɯʆʂ* 41 351 0.125Ñ0.004 

3.2 37 350 0.110Ñ0.004 

3.3 36 464 0.121Ñ0.007 

3.4 32 390 0.122Ñ0.004 

3.11 33 347 0.111Ñ0.006 

3.19 30 379 0.128Ñ0.007 

3.20 27 378 0.127Ñ0.005 

3.21 31 323 0.118Ñ0.006 

3.22 37 409 0.122Ñ0.004 

3.24 34 428 0.125Ñ0.008 

3.25 32 376 0.125Ñ0.005 

4.1 30 421 0.118Ñ0.004 

4.2 38 387 0.136Ñ0.004 

4.3 33 325 0.115Ñ0.005 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.14 

1 8 9 10 

4.4 31 462 0.132Ñ0.005 

4.5 36 367 0.128Ñ0.006 

4.6 35 312 0.116Ñ0.005 

4.7 40 410 0.137Ñ0.006 

4.9 30 348 0.111Ñ0.002 

4.12 38 331 0.118Ñ0.005 

4.13 34 328 0.117Ñ0.005 

4.14 32 348 0,118Ñ0,006 

5.1 28 309 0.097Ñ0.002 

6.1 31 417 0.103Ñ0.009 

6.5 27 322 0.096Ñ0.003 

7.1 39 359 0.137Ñ0.009 

7.2 27 373 0.101Ñ0.008 

7.3 32 448 0.126Ñ0.007 

7.7 31 409 0.107Ñ0.008 

7.8 33 460 0.108Ñ0.006 

7.9 29 387 0.111Ñ0.008 
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ʇʨʠʤʽʪʢʘ: * ï ʽʥʜʦʣʽʣ-3-ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ (ʛʝʪʝʨʦʘʫʢʩʠʥ) 

 

ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.14 

1 2 3 4 

9.1 29 334 0.113Ñ0.008 

9.2 32 400 0.103Ñ0.003 

9.4 30 418 0.128Ñ0.01 

9.5 33 462 0.093Ñ0.005 

10.1 33 420 0.103Ñ0.008 

10.3 31 397 0.11Ñ0.009 

10.4 26 384 0.121Ñ0.006 

15.3 26 305 0.111Ñ0.007 
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ɺʘʞʣʠʚʦ, ʱʦ ʟʘ ʘʫʢʩʠʥʩʪʠʤʫʣʶʶʯʦʶ ʜʽʻʶ (ʢʽʣʴʢʽʩʪʴ ʢʦʨʝʥʽʚ) ʙʽʣʴʰʽʩʪʴ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ ʧʝʨʝʚʠʱʫʻ ʢʦʥʪʨʦʣʴ, ʽ ʪʽʣʴʢʠ ʩʧʦʣʫʢʘ 4.7 ʢʦʥʢʫʨʫʻ ʟ 

ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ. ʂʨʽʤ ʪʦʛʦ, ʩʧʦʣʫʢʠ ʩʪʠʤʫʣʶʶʪʴ ʾʭ ʨʽʩʪ (ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʪʘ 

ʚʘʛʘ ʢʦʨʝʥʽʚ), ʧʝʨʝʚʠʱʫʶʯʠ ʧʦʢʘʟʥʠʢʠ ɯʆʂ ʥʘ 0,3-48,5%. ʎʝʡ ʧʦʢʘʟʥʠʢ ʪʘʢʦʞ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʘʛʘʣʴʥʦʶ ʚʘʛʦʶ ʢʦʨʝʥʽʚ, ʽ, ʱʦ ʚʘʞʣʠʚʦ, ʩʧʦʣʫʢʠ 4.2, 4.4, 4.7 

ʪʘ 7.2 ʪʘʢʦʞ ʧʝʨʝʚʠʱʫʶʪʴ ʛʝʪʝʨʦʘʫʢʩʠʥ. ɹʽʣʴʰʝ ʪʦʛʦ, ʩʧʦʣʫʢʠ 4.2, 4.4 ʪʘ 4.7 ʟ 

ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʨʦʩʪʫ ʤʽʩʪʷʪʴ ʬʨʘʛʤʝʥʪʠ 2-ʘʤʽʥʦ- ʪʘ 4-ʘʤʽʥʦʙʝʥʟʦʡʥʠʭ 

ʢʠʩʣʦʪ, ʷʢʽ ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʜʣʷ ʩʠʥʪʝʟʫ ʘʫʢʩʠʥʽʚ ʪʘ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʭ ʩʧʦʣʫʢ 

[224, 225]. ʇʨʦʪʝ, ʩʧʦʣʫʢʠ 3.11, 4.6, 5.1, 6.5 ʪʘ 15.3 ʧʨʠʛʥʽʯʫʶʪʴ ʨʽʩʪ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʝʧʘʨʘʪʦʤ ʧʦʨʽʚʥʷʥʥʷ ʽ, ʙʝʟʧʝʨʝʯʥʦ, ʧʨʦʷʚʣʷʶʪʴ ʛʝʨ-

ʙʽʮʠʜʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʇʨʦʚʝʩʪʠ ʢʦʨʝʣʷʮʽʶ ʧʦʤʽʞ ʬʫʥʛʽʮʠʜʥʦʶ ʜʽʻʶ ʪʘ ʨʽʩʪʩʪʠ-

ʤʫʣʶʶʯʦʶ ʘʢʪʠʚʥʽʩʪʶ ʥʝ ʚʜʘʣʦʩʴ, ʘʣʝ ʩʧʦʣʫʢʠ 3.4, 6.1 ʪʘ 7.1 ʟ ʚʠʩʦʢʦʶ ʽʥʛʽ-

ʙʫʶʯʦʶ ʜʽʻʶ ʱʦʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ, ʧʨʦʷʚʣʷʶʪʴ ʟʥʘʯʥʫ ʨʽʩʪʩʪʠʤʫʣʶ-

ʶʯʫ ʘʢʪʠʚʥʽʩʪʴ.  

4.6 ɺʠʩʥʦʚʢʠ 

1. ʈʦʟʨʦʙʣʝʥʘ ʪʘ ʨʝʘʣʽʟʦʚʘʥʘ ʩʪʨʘʪʝʛʽʷ ʧʦʰʫʢʫ ʜʽʫʨʝʪʠʢʽʚ ʩʝʨʝʜ N-(R-ʢʘ-

ʨʙʘʤʦʪʽʦʣ̔)ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽʜʽʚ ʜʦʟʚʦʣʠʣʘ ʚʠʷʚʠʪʠ ʝʬʝʢʪʠʚʥʫ ʩʧʦʣʫʢʫ 

3.2, ʷʢʘ ʟʘ ʜʽʫʨʝʪʠʯʥʠʤ ʝʬʝʢʪʦʤ ʢʦʥʢʫʨʫʻ ʟ ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪʦʤ çɻʽʜʨʦʭʣʦ-

ʨʦʪʽʘʟʠʜè, ʪʘ ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ ʤʘʻ ʧʦʜʽʙʥʠʡ ʤʝʭʘʥʽʟʤ 

ʜʽʾ (ʽʥʛʽʙʽʪʦʨʠ ʢʘʨʙʦʘʥʛʽʜʨʘʟʠ II). ɺʠʨʘʞʝʥʠʡ ʜʽʫʨʝʪʠʯʥʠʡ ʝʬʝʢʪ, ʽʤʦʚʽʨʥʦ, ʧʦ-

ʚ'ʷʟʘʥʠʡ ʟʽ ʟʜʘʪʥʽʩʪʶ ʟʘʤʽʱʝʥʠʭ ʪʽʦʩʝʯʦʚʠʥ ʫʪʚʦʨʶʚʘʪʠ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʟʚ'ʷʟʢʠ 

ʟ ʢʘʪʽʦʥʦʤ ʮʠʥʢʫ ʚ ʘʢʪʠʚʥʦʤʫ ʮʝʥʪʨʽ CA II, ʘ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫ-

ʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʧʦʰʫʢʫ ʧʦʪʝʥʮʽʡʥʠʭ ʜʽʫʨʝʪʠʢʽʚ ʩʝʨʝʜ 

ʮʴʦʛʦ ʢʣʘʩʫ ʩʧʦʣʫʢ. 

2. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʪʨʘʪʝʛʽʶ ʧʦʰʫʢʫ ʥʦʚʠʭ ʧʨʦʪʠʩʫʜʦʤʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩ-

ʥʦʚʽ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ, ʷʢʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʝ ʚʽ-

ʨʪʫʘʣʴʥʠʡ ʤʽʰʝʥʴ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʩʢʨʠʥʽʥʛ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʜʦ ʘʢʪʠʚʥʠʭ 

ʮʝʥʪʨʽʚ GABAA-, GABAT-ʨʝʮʝʧʪʦʨʽʚ ʪʘ NVSCs ʚʽʜʦʤʠʭ ʧʨʦʪʠʝʧʽʣʝʧʪʠʯʥʠʭ ʣʽ-

ʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʢʨʠʥʽʥʛʫ ʥʘ ʤʦʜʝʣʽ 
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ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʴʥʠʭ ʩʫʜʦʤ ʚʠʷʚʣʝʥʘ ʩʧʦʣʫʢʘ 9.3, ʷʢʘ ʧʝʨʝʚʠʱʫʻ ʨʝʬʝʨʝʥʩ-

ʧʨʝʧʘʨʘʪ çɼʝʧʘʢʽʥè.  

3. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʣʫʢʠ 9.3 ʥʘ ʤʦʜʝʣʽ ʭʨʦʥʽʯʥʠʭ ʩʫʜʦʤ (ʧʝʥ-

ʪʠʣʝʥʪʝʪʨʘʟʦʣʴʥʠʡ ʢʽʥʜʣʽʥʛ) ʧʦʢʘʟʘʣʠ, ʱʦ ʚʦʥʘ ʥʦʨʤʘʣʽʟʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʙʽ-

ʦʭʽʤʽʯʥʫ ʩʠʩʪʝʤʫ NO, ʟʘʧʦʙʽʛʘʻ ʨʦʟʚʠʪʢʫ ʥʽʪʨʦʟʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʧʨʠ ʝʧʽʣʝʧʪʦ-

ʛʝʥʝʟʽ ʽ ʟʘ ʝʬʝʢʪʦʤ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʚʽʜʦʤʦʤʫ ʧʨʦʪʠʩʫʜʦʤʥʦʤʫ ʟʘʩʦʙʫ çʃʘʤʦ-

ʪʨʠʜʞʠʥʫè. ɿʘʟʥʘʯʝʥʝ ʻ ʚʘʛʦʤʠʤ ʘʨʛʫʤʝʥʪʦʤ ʪʘ ʪʝʦʨʝʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʱʦʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʾʾ ʚʠʚʯʝʥʥʷ ʥʘ ʤʦʜʝʣʷʭ ʥʝʡʨʦʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʘʪʦʣʦʛʽʡ. 

4. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʦʟʚʦʣʠʣʠ ʚʠ-

ʷʚʠʪʠ ʨʷʜ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʘ ʩʘʤʝ N-(2-R-ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ)ʮʠʢ-

ʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ, ʷʢ ʚʠʩʦʢʦʘʢʪʠʚʥʠʭ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʘʛʝʥʪʽʚ ʱʦʜʦ St. 

aureus ʪʘ P. aeruginosa (ʄɯʂ 3.125-25.0 ʤʢʛ/ʤʣ) ʟ ɼɻʌʈ-ʽʥʛʽʙʫʶʯʦʶ ʜʽʻʶ, ʱʦ 

ʦʙˇʨʫʥʪʦʚʫʻ ʧʨʦʜʦʚʞʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

5. ʅʘ ʦʩʥʦʚʽ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ ʪʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ 

ʩʢʨʠʥʽʥʛʫ ʨʦʟʨʦʙʣʝʥʘ ʩʪʨʘʪʝʛʽʷ ʧʦʰʫʢʫ ʬʫʥʛʽʮʠʜʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʚʠʷʚʣʝʥʦ ʨʷʜ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʘʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ ʘʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ-ʧʦ-

ʨʽʚʥʷʥʥʷ çʎʠʧʨʦʢʦʥʘʟʦʣè ʪʘ çɻʽʤʝʢʩʘʟʦʣè. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʠʟʘʤʽʱʝʥʽ ʪʽʦʩʝ-

ʯʦʚʠʥʠ ʪʘ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ ʥʝ ʻ ʤʫʪʘʛʝʥʥʠʤʠ ʽ ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʷʢ ʝʬʝʢʪʠʚʥʽ ʨʽʩʪʨʝʛʫʣʷʪʦʨʠ ʟ ʬʫʥʛʽʮʠʜʥʦʶ ʜʽʻʶ. 
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ɿɸɻɸʃʔʅɯ ɺʀʉʅʆɺʂʀ 

ʈʦʟʨʦʙʣʝʥʦ ʧʨʝʧʘʨʘʪʠʚʥʽ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ ʽ ʦʜʝʨʞʘʥʦ 100 (85 ʥʦʚʠʭ)         

N-(R-ʢʘʨʙʘʤʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽʜʽʚ ʪʘ ʛʝʪʝʨʦʮʠʢʣʽʯʥʠʭ ʩʠʩʪʝʤ ʥʘ ʾʭ 

ʦʩʥʦʚʽ, ʚʩʪʘʥʦʚʣʝʥʘ ʙʫʜʦʚʘ, ʚʠʚʯʝʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʙʽʦʣʦʛʽʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯ-

ʥʦʾ ʘʢʪʠʚʥʦʩʪʽ in vitro ʪʘ in vivo ʪʘ ʘʥʘʣʽʟʫ ʢʦʨʝʣʷʮʽʾ ʚʟʘʻʤʦʟʚôʷʟʢʫ çʩʪʨʫʢʪʫʨʘ 

ï ʘʢʪʠʚʥʽʩʪʴè ʚʠʷʚʣʝʥʦ ʨʷʜ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʟ ʚʠʩʦʢʦʶ ʜʽʫʨʝʪʠʯʥʦʶ, ʧʨʦ-

ʪʠʩʫʜʦʤʥʦʶ, ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʪʘ ʬʫʥʛʽʮʠʜʥʦʶ ʜʽʻʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʧʦʛʣʠʙʣʝ-

ʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʢʘʟʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʦʭʽʜʥʠʭ 

ʷʢ ʝʬʝʢʪʠʚʥʠʭ ʨʽʩʪ-ʨʝʛʫʣʷʪʦʨʽʚ ʟ ʬʫʥʛʽʮʠʜʥʦʶ ʜʽʻʶ. 

1. ʆʙʛʨʫʥʪʦʚʘʥʠʡ ʪʘ ʦʧʨʘʮʴʦʚʘʥʠʡ ʦʜʥʦʨʝʘʢʪʦʨʥʠʡ ʩʠʥʪʝʟ ʥʦʚʠʭ N-ʮʠʢʣʦ-

ʘʣʢʽʣʢʘʨʙʦʥʽʣ-N¡-ʘʨʠʣʪʽʦʩʝʯʦʚʠʥ ʧʦʩʣʽʜʦʚʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʝʢʚʽʤʦʣʝʢʫʣʷʨʥʠʭ 

ʢʽʣʴʢʦʩʪʝʡ ʪʽʦʮʽʘʥʘʪʫ ʘʤʦʥʽʶ ʪʘ N-ʥʫʢʣʝʦʬʽʣʽʚ (ʟʘʤʽʱʝʥʽ ʘʥʽʣʽʥʠ, ʘʤʽʥʦʘ-

ʨʠʣ(ʙʝʥʟʠʣ-)ʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ, 4-ʘʤʽʥʦʙʝʥʟʝʥʩʫʣʴʬʦʢʠʩʣʦʪʘ ʪʘ ʾʾ ʘʤʽʜ) ʜʦ ʮʠ-

ʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ ʭʣʦʨʠʜʽʚ. ʇʦʢʘʟʘʥʦ ʦʩʦʙʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦ-

ʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʟ ʤʦʥʦ- ʪʘ ʜʠ-ʥʫʢʣʝʦʬʽʣʘʤʠ. 

2. ʈʦʟʨʦʙʣʝʥʽ ʧʨʝʧʘʨʘʪʠʚʥʽ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ N-[2-(ʮʠʢʣʦʘʣʢʽʣ-(ʬʝʥʦʢʩʦ-

(ʬʝʥʽʣʪʽʦ-)ʘʮʝʪʠʣ-, ʘʨʦʾʣ-, ʛʝʪʘʨʦʾʣ-)ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʽʣ]ʮʠʢʣʦʘʣʢʽʣʢʘʨ-

ʙʦʢʩʘʤʽʜʠ ʰʣʷʭʦʤ ʨʝʘʢʮʽʾ ʥʫʢʣʝʦʬʽʣʴʥʦʛʦ ʧʨʠʻʜʥʘʥʥʷ ʛʽʜʨʘʟʠʥ ʛʽʜʨʘʪʫ ʪʘ 

ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʭʽʜʥʠʭ (ʛʽʜʨʘʟʠʜʠ, ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ) ʜʦ ʮʠʢʣʦʘʣʢʘʥ-

ʢʘʨʙʦʥʽʣ ʽʟʦʪʽʦʮʽʘʥʘʪʽʚ ʽ ʟôʷʩʦʚʘʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʘʥʫ ʨʝʘʢʮʽʶ. 

3. ʇʦʢʘʟʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ N-(R-ʢʘʨʙʘʤʦʪʽ-

ʦʽʣ)ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽʜʽʚ ʜʣʷ ʩʠʥʪʝʟʫ ʨʷʜʫ ʘʟʦʣʽʚ, ʘ ʩʘʤʝ 5-R-1,3,4-ʪʽʘʜʽʘ-

ʟʦʣ-2-ʘʤʽʥʽʚ, 4-ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʥʽʣ-3-R-1,5-ʜʠʛʽʜʨʦ-4H-1,2,4-ʪʨʠʘʟʦʣ-5-ʪʽʦ-

ʥʽʚ, 5-R-2,4-ʜʠʛʽʜʨʦ-3H-1,2,4-ʪʨʠʘʟʦʣ-3-ʪʽʦʥʽʚ, N-(4-oʢʩʦ-3-R-ʪʽʘʟʦʣʽʜʠʥ-2-ʽʣʽ-

ʜʝʥ)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘʤʽʜʽʚ ʪʘ 5-ʙʝʥʟʠʣʽʜʝʥʦʚʠʭ ʧʦʭʽʜʥʠʭ. 

4. ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʽ ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɯʏ-, 1ʅ ʪʘ 13ʉ ʗʄʈ-ʩʧʝ-

ʢʪʨʠ) ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʱʝʧʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʧʨʦʪʦʥʽʚ 

ʫ N-(R-ʢʘʨʙʘʤʦʪʽʦʽʣ)ʮʠʢʣʦʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽʜʽʚ. 
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5. ɺʧʨʦʚʘʜʞʝʥʘ ʩʪʨʘʪʝʛʽʷ ʧʦʰʫʢʫ ʜʽʫʨʝʪʠʢʽʚ ʩʝʨʝʜ N-(R-ʢʘʨʙʘʤʦʪʽʦʣ̔)ʮʠʢ-

ʣʦʘʣʢʽʣʢʘʨʙʦʢʩʘʤʽʜʽʚ ʜʦʟʚʦʣʠʣʘ ʚʠʷʚʠʪʠ ʝʬʝʢʪʠʚʥʫ ʩʧʦʣʫʢʫ 3.2, ʷʢʘ ʟʘ ʜʽʫʨʝ-

ʪʠʯʥʠʤ ʝʬʝʢʪʦʤ ʢʦʥʢʫʨʫʻ ʟ ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪʦʤ çɻʽʜʨʦʭʣʦʨʦʪʽʘʟʠʜè ʪʘ ʟʛʽ-

ʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ ʤʘʻ ʧʦʜʽʙʥʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ (ʽʥʛʽʙʽʪʦʨʠ 

ʢʘʨʙʦʘʥʛʽʜʨʘʟʠ II).  

6. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʧʨʦʪʠʩʫʜʦʤʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩ-

ʥʦʚʽ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʜʽʘʮʠʣʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʽʚ, ʷʢʠʡ ʚʢʣʶʯʘʚ ʚ ʩʝʙʝ 

ʚʽʨʪʫʘʣʴʥʠʡ ʤʽʰʝʥʴ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʩʢʨʠʥʽʥʛ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ ʜʦ ʘʢʪʠʚʥʠʭ 

ʮʝʥʪʨʽʚ GABAA-, GABAT-ʨʝʮʝʧʪʦʨʽʚ ʪʘ NVSCs-ʤʽʰʝʥʽ ʚʽʜʦʤʠʭ ʧʨʦʪʠʝʧʽʣʝʧ-

ʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʪʘ ʧʦʜʽʙʥʫ ʜʦ ʚʘʣʴʧʨʦʘʪʽʚ ʦʧʪʠʤʽʟʘʮʽʶ ʤʦʣʝʢʫʣʠ, ʘ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʢʨʠʥʽʥʛʫ ʥʘ ʤʦʜʝʣʽ ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʴʥʠʭ ʩʫ-

ʜʦʤ ʚʠʷʚʣʝʥʘ ʩʧʦʣʫʢʘ 9.3, ʷʢʘ ʧʝʨʝʚʠʱʫʻ ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪ çɼʝʧʘʢʽʥè.  

7. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʦʣʫʢʘ 9.3 ʥʘ ʤʦʜʝʣʽ ʭʨʦʥʽʯʥʠʭ ʩʫʜʦʤ (ʧʝʥʪʠʣʝʥʪʝʪʨʘ-

ʟʦʣʴʥʠʡ ʢʽʥʜʣʽʥʛ) ʥʦʨʤʘʣʽʟʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʙʽʦʭʽʤʽʯʥʫ ʩʠʩʪʝʤʫ NO, ʧʨʠ 

ʮʴʦʤʫ ʟʘʧʦʙʽʛʘʶʯʠ ʨʦʟʚʠʪʢʫ ʥʽʪʨʦʟʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʧʨʠ ʝʧʽʣʝʧʪʦʛʝʥʝʟʽ. ɿʘ ʧʨʦ-

ʪʠʩʫʜʦʤʥʠʤ ʝʬʝʢʪʦʤ ʩʧʦʣʫʢʘ 9.3 ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʚʽʜʦʤʦʤʫ ʣʽʢʘʨʩʴʢʦʤʫ ʟʘ-

ʩʦʙʫ çʃʘʤʦʪʨʠʜʞʠʥʫè, ʱʦ ʻ ʚʘʛʦʤʠʤ ʘʨʛʫʤʝʥʪʦʤ ʪʘ ʪʝʦʨʝʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ 

ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʾʾ ʚʠʚʯʝʥʥʷ ʥʘ ʽʥʰʠʭ ʤʦʜʝʣʷʭ ʥʝʡʨʦʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʘʪʦʣʦ-

ʛʽʡ. 

8. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ N-(2-R-ʛʽʜʨʘʟʠʥ-1-ʢʘʨʙʦʥʦʪʽʦʣ̔)ʮʠʢʣʦʘʣʢʘʥʢʘʨʙʦʢʩʘ-

ʤʽʜʠ, ʻ ʚʠʩʦʢʦʘʢʪʠʚʥʽ ʧʨʦʪʠʤʽʢʨʦʙʥʽ ʘʛʝʥʪʠ ʱʦʜʦ St. aureus ʪʘ P. aeruginosa 

(ʄɯʂ 3.125-25.0 ʤʢʛ/ʤʣ) ʟ ɼɻʌʈ-ʽʥʛʽʙʫʶʯʦʶ ʜʽʻʶ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ ʧʨʦʜʦʚ-

ʞʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʥʘʚʝʜʝʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

9. ʅʘ ʦʩʥʦʚʽ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʽʥʛʫ ʪʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ 

ʩʢʨʠʥʽʥʛʫ ʨʦʟʨʦʙʣʝʥʘ ʩʪʨʘʪʝʛʽʷ ʧʦʰʫʢʫ ʬʫʥʛʽʮʠʜʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʚʠʷʚʣʝʥʦ ʨʷʜ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʘʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ ʘʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ-ʧʦ-

ʨʽʚʥʷʥʥʷ çʎʠʧʨʦʢʦʥʘʟʦʣè ʪʘ çɻʽʤʝʢʩʘʟʦʣè. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʠʟʘʤʽʱʝʥʽ ʪʽʦʩʝ-

ʯʦʚʠʥʠ ʪʘ ʪʽʦʩʝʤʠʢʘʨʙʘʟʠʜʠ ʥʝ ʻ ʤʫʪʘʛʝʥʥʠʤʠ ʽ ʤʦʞʫʪʴ ʥʘʡʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ 

ʝʬʝʢʪʠʚʥʽ ʨʽʩʪʨʝʛʫʣʷʪʦʨʠ ʟ ʬʫʥʛʽʮʠʜʥʦʶ ʜʽʻʶ.  
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ɼʦʜʘʪʦʢ ɸ 

ʊʘʙʣʠʮʷ ɸ1 

1ʅ ʗʄʈ-ʩʧʝʢʪʨʠ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

ˉ ʩʧʦʣʫʢ 
1H ʗʄʈ-ʩʧʝʢʪʨʠ (ʤ.ʯ.), J (ɻʮ) 

1 2 

3.1 

12.71 (c, 1H, -C(O)NHC(S)-), 11.61 (c, 1H, -C(S)NHAr), 7.63 (ʜ, J = 7.9 Hz, 2H, Ph H-2,6), 7.34 (ʪ, J = 7.7 Hz, 

2H, Ph H-3,5), 7.19 (ʪ, J = 7.4 Hz, 1H, Ph H-4), 2.13 (ʢʚ, J = 7.9, 4.6 Hz, 1H, Cpr H-1), 0.99-0.92 (ʤ, 4H, Cpr ʅ-

2eq, 3eq, 2ax, 3ax)
 

3.2 
12.30 (c, 1H, -C(O)NHC(S)-), 11.65 (c, 1H, -C(S)NHAr), 7.65 (ʜ, J = 7.5 Hz, 1H, Ar H-6), 7.27-7.07 (ʤ, 3H, Ar 

H-3, 4, 5), 2.26 (c, 3H, -CH3), 2.15 (ʢʚ, J = 7.9, 4.5 Hz, 1H, Cpr H-1), 1.06-0.72 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax)
 

3.3 

12.66 (c, 1H, -C(O)NHC(S)-), 11.58 (c, 1H, -C(S)NHAr), 7.45 (ʜ, J = 8.0 Hz, 1H, Ar H-6), 7.41 (c, 1H, Ar H-2), 

7.22 (ʪ, J = 7.8 Hz, 1H, Ar H-4), 7.00 (ʜ, J = 7.4 Hz, 1H, Ar H-5), 2.36 (c, 3H, -CH3), 2.13 (ʢʚ, J = 8.0, 4.6 Hz, 

1H, Cpr H-1), 1.02-0.87 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax)
 

3.4 
12.61 (c, 1H, -C(O)NHC(S)-), 11.56 (c, 1H, C(S)NHAr), 7.48 (ʜ, J = 8.1 Hz, 2H, Ar H-2,6), 7.14 (ʜ, J = 8.1 Hz, 2H, Ar 

H-3,5), 2.35 (c, 3H, CH3), 2.13 (ʢʚ, J = 8.0, 4.5 Hz, 1H, Cpr H-1), 1.07-0.74 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax)
 

3.5 

12.83 (c, 1H, -C(O)NHC(S)-), 11.75 (c, 1H, -C(S)NHAr), 8.09 (c, 1H, Ar H-2), 7.78 (ʜ, J = 7.8 Hz, 1H, Ar H-6), 

7.52 (ʪ, J = 7.9 Hz, 1H, Ar H-5), 7.45 (ʜ, J = 7.7 Hz, 1H, Ar H-4), 2.10 (ʢʚ, J = 8.4, 4.6 Hz, 1H, Cpr H-1), 1.02-

0.83 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax)
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ1 

1 2 

3.6 

12.68 (c, 1H, -C(O)NHC(S)-), 11.74 (c, 1H, -C(S)NHAr), 8.27 (ʪ, J = 7.9 Hz, 1H, Ar H-6), 7.26-7.05 (ʤ, 3H, Ar 

H-3,4,5), 2.10 (ʢʚ, J = 7.9, 4.6 Hz, 1H, Cpr H-1), 1.07-0.80 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax) 

 

3.7 

12.57 (c, 1H, -C(O)NHC(S)-), 11.62 (c, 1H, -C(S)NHAr), 7.57 (dʜ, J = 8.7, 4.9 Hz, 2H, Ar H-2,6), 7.05 (ʪ, J = 

8.6 Hz, 2H, Ar H-3,5), 2.09 (ʢʚ, J = 7.9, 4.6 Hz, 1H, Cpr H-1), 1.04-0.68 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax) 

 

3.8 

12.71 (c, 1H, -C(O)NHC(S)-), 11.74 (c, 1H, -C(S)NHAr), 8.22 (ʜ, J = 7.8 Hz, 1H, Ar H-6), 7.41 (ʜ, J = 7.9 Hz, 

1H, Ar H-3), 7.28 (ʪ, J = 7.4 Hz, 1H, Ar H-5), 7.18 (ʪ, J = 7.1 Hz, 1H, Ar H-4), 2.11 (ʢʚ, J = 7.9, 4.5 Hz, 1H, Cpr 

H-1), 1.17-0.56 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax)
 

3.9 12.75 (c, 1H, -C(O)NHC(S)-), 11.69 (c, 1H, -C(S)NHAr), 7.84 (c, 1H, Ar H-2), 7.44 (ʜ, J = 8.1 Hz, 1H, Ar H-6), 

7.30 (ʪ, J = 8.0 Hz, 1H, Ar H-5), 7.16 (ʜ, J = 7.9 Hz, 1H, Ar H-4), 2.09 (ʢʚ, J = 7.9, 4.6 Hz, 1H, Cpr H-1), 1.04-

0.73 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax)
 

3.10 12.72 (c, 1H, -C(O)NHC(S)-), 11.68 (c, 1H, -C(S)NHAr), 7.65 (ʜ, J = 8.7 Hz, 2H, Ar H-2, 6), 7.33 (ʜ, J = 8.7 Hz, 

2H, Ar H-3, 5), 2.12 (ʢʚ, J = 7.8, 4.6 Hz, 1H, Cpr H-1), 1.03-0.82 (ʤ, 4H, Cpr H-2eq, 3eq, 2ax, 3ax)
 

3.11 12.82 (c, 1H, -C(O)NHC(S)-), 11.48 (c, 1H, -C(S)NHAr), 8.63 (ʜ, J = 7.9 Hz, 1H, Ar H-6), 7.13 (ʪ, J = 7.6 Hz, 

1H, Ar H-4), 6.98 (ʜ, J = 8.1 Hz, 1H, Ar H-3), 6.92 (ʪ, J = 7.7 Hz, 1H, Ar H-5), 3.89 (c, 3H, -OCH3), 2.13 (ʢʚ, J 

= 7.9, 4.5 Hz, 1H, Cpr H-1), 1.01-0.87 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax)
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1 2 

3.12 12.20 (c, 1H, -C(O)NHC(S)-), 11.80 (c, 1H, -C(S)NHAr), 7.23 (ʜ, J = 7.9 Hz, 1H, Ar H-6), 6.98 (ʪ, J = 7.6 Hz, 

1H, Ar H-4), 6.74 (ʜ, J = 7.9 Hz, 1H, Ar H-3), 6.56 (ʪ, J = 7.6 Hz, 1H, Ar H-5), 4.97 (2H, NH2), 2.07 (ʢʚ, J = 7.9, 

4.5 Hz, 1H, Cpr H-1), 0.99-0.85 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax)
 

3.13 12.69 (c, 1H, -C(O)NHC(S)-), 11.47 (c, 1H, -C(S)NHAr), 7.58 (ʜ, J = 7.9 Hz, 2H, Ph H-2,6), 7.32 (ʪ, J = 7.7 Hz, 

2H, Ph H-3,5), 7.14 (ʪ, J = 7.4 Hz, 1H, Ph H-4), 3.40 (ʢʚ, J = 8.3 Hz, 1H, Cbu H-1), 2.38-2.09 (ʤ, 4H, Cbu ʅ-4eq, 

2eq, 2ax, 4ax), 2.08-1.69 (ʤ, 2H, Cbu H-3eq, 3ax)
 

3.14 12.35 (c, 1H, -C(O)NHC(S)-), 11.20 (c, 1H, -C(S)NHAr), 7.66 (ʜ, J = 7.5 Hz, 1H, Ar H-6), 7.25-7.11 (ʤ, 3H, Ar 

H-3, 4, 5), 3.45 (p, J = 8.1 Hz, 1H, Cbu H-1), 2.33-2.10 (ʤ, 7H, -CH3, Cbu ʅ-4eq, 2eq, 2ax, 4ax,), 2.08-1.80 (ʤ, 2H, 

Cbu H-3eq, 3ax)
 

3.15 12.58 (c, 1H, -C(O)NHC(S)), 11.28 (c, 1H, -C(S)NHAr), 7.41 (ʜ, J = 8.0 Hz, 1H, Ar H-6), 7.34 (c, 1H, Ar H-2), 

7.19 (ʪ, J = 7.8 Hz, 1H, Ar H-4), 6.95 (ʜ, J = 7.4 Hz, 1H, Ar H-5), 3.40 (ʢʚ, J = 8.1 Hz, 1H, Cbu H-1), 2.32 (c, 

3H, -CH3), 2.29-2.13 (ʤ, 4H, Cbu ʅ-4eq, 2eq, 2ax, 4ax), 2.08-1.86 (ʤ, 2H, Cbu H-3eq, 3ax) 

 

3.16 12.66 (c, 1H, -C(O)NHC(S)), 11.11 (c, 1H, -C(S)NHAr), 7.51 (ʜ, J = 8.0 Hz, 2H, Ar H-2,6), 7.15 (ʜ, J = 8.0 Hz, 

2H, Ar H-3,5), 3.43 (ʢʚ, J = 8.1 Hz, 1H, Cbu H-1), 2.35 (c, 3H, -CH3), 2.33-2.30 (ʤ, 4H, Cbu ʅ-4eq, 2eq, 2ax, 4ax), 

2.11-1.83 (ʤ, 2H, Cbu H-3eq, 3ax) 
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1 2 

3.17 12.74 (c, 1H, -C(O)NHC(S)-), 11.66 (c, 1H, -C(S)NHAr), 7.58 (ʜ, J = 8.7 Hz, 2H, Ar H-2, 6), 7.29 (ʜ, J = 8.7 Hz, 

2H, Ar H-3, 5), 3.47 (ʢʚ, J = 8.1 Hz, 1H, Cbu H-1), 2.37-2.32 (ʤ, 4H, Cbu ʅ-4eq, 2eq, 2ax, 4ax), 2.16-1.91 (ʤ, 2H, 

Cbu H-3eq, 3ax)
 

3.18 12.89 (c, 1H, -C(O)NHC(S)-), 11.02 (c, 1H, -C(S)NHAr), 8.64 (ʜ, J = 7.7 Hz, 1H, Ar H-6), 7.14 (ʪ, J = 7.6 Hz, 

1H, Ar H-4), 6.99 (ʜ, J = 8.0 Hz, 1H, Ar H-3), 6.92 (ʪ, J = 7.7 Hz, 1H, Ar H-5), 3.93 (c, 3H, -OCH3), 3.43 (ʢʚ, J 

= 8.3 Hz, 1H, Cbu H-1), 2.40-2.09 (ʤ, 4H, Cbu ʅ-4eq, 2eq, 2ax, 4ax), 2.08-1.67 (ʤ, 2H, Cbu H-3eq, 3ax) 

3.19 12.73 (c, 1H, -C(O)NHC(S)-), 11.32 (c, 1H, -C(S)NHAr), 7.65 (ʜ, J = 7.5 Hz, 2H, Ar H-2,6), 7.36 (ʪ, J = 7.5 Hz, 

2H, Ar H-3,5), 7.21 (ʪ, J = 5.8 Hz, 1H, Ar H-4), 3.06-2.89 (ʤ, 1H, Cpe H-1), 1.96-1.52 (ʤ, 8H, Cpe ʅ-5eq, 2eq, 5ax, 

2ax, 3eq, 4eq, 3ax, 4ax) 

3.20 12.34 (c, 1H, -C(O)NHC(S)-), 11.32 (c, 1H, -C(S)NHAr), 7.67 (ʜ, J = 7.5 Hz, 1H, Ar H-6), 7.26-7.10 (ʤ, 3H, Ar 

H-3, 4, 5), 3.01 (ʢʚ, J = 7.9 Hz, 1H, Cpe H-1), 2.28 (c, 3H, -CH3), 1.92-1.70 (ʤ, 6H, Cpe ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 

4eq), 1.68-1.53 (ʤ, 2H, Cpe ʅ-3ax, 4ax) 

3.21 12.70 (c, 1H, -C(O)NHC(S)-), 11.24 (c, 1H, -C(S)NHAr), 7.47 (ʜ, J = 8.0 Hz, 1H, Ar H-6), 7.43 (c, 1H, Ar H-2), 

7.22 (ʪ, J = 7.8 Hz, 1H, Ar H-5), 7.00 (ʜ, J = 7.4 Hz, 1H, Ar H-3), 3.12-2.91 (ʤ, 1H, Cpe H-1), 2.37 (c, 3H, -CH3), 

1.98-1.83 (ʤ, 2H, Cpe ʅ-5eq, 2eq); 1.83-1.67 (ʤ, 4H Cpe ʅ-5ax, 2ax, 3eq, 4eq), 1.67-1.49 (ʤ, 2H, Cpe ʅ-3ax, 4ax) 

3.22 12.65 (c, 1H, -C(O)NHC(S)-), 11.23 (c, 1H, -C(S)NHAr), 7.51 (ʜ, J = 8.1 Hz, 2H, Ar H-2,6), 7.15 (ʜ, J = 8.1 Hz, 2H, 

Ar H-3,5), 3.06-2.93 (ʤ, 1H, Cpe H-1), 2.35 (c, 3H, -CH3), 1.96-1.53 (ʤ, 8H, Cpe ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax) 
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1 2 

3.23 12.76 (c, 1H, -C(O)NHC(S)-), 11.41 (c, 1H, -C(S)NHAr), 8.25 (ʜ, J = 8.1 Hz, 1H, Ar H-6), 7.42 (ʜ, J = 7.9 Hz, 

1H, Ar H-3), 7.28 (ʪ, J = 7.7 Hz, 1H, Ar H-5), 7.18 (ʪ, J = 7.1 Hz, 1H, Ar H-4), 2.98 (ʢʚ, J = 8.0 Hz, 1H, Cpe H-

1), 1.96-1.35 (ʤ, 8H, Cpe ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax) 

3.24 12.72 (c, 1H, -C(O)NHC(S)-), 11.33 (c, 1H, -C(S)NHAr), 7.64 (ʜ, J = 8.7 Hz, 2H, Ar H-2, 6), 7.31 (ʜ, J = 8.7 Hz, 

2H, Ar H-3,5), 3.02-2.78 (ʤ, 1H, , Cpe H-1), 2.00-1.35 (ʤ, 8H, Cpe ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax) 

3.25 12.87 (c, 1H, -C(O)NHC(S)-), 11.14 (c, 1H, -C(S)NHAr), 8.65 (ʜ, J = 7.8 Hz, 1H, Ar H-6), 7.14 (ʪ, J = 7.4 Hz, 

1H, Ar H-4), 6.99 (ʜ, J = 8.0 Hz, 1H, Ar H-3), 6.92 (ʪ, J = 7.7 Hz, 1H, Ar H-5), 3.92 (c, 3H, -OCH3), 3.12-2.86 

(ʤ, 1H, , Cpe H-1), 2.01-1.51 (ʤ, 8H, Cpe ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax) 

 

3.26 11.86 (c, 1H, -C(O)NHC(S)-), 11.32 (c, 1H, -C(S)NHAr), 7.29 (ʜ, J = 7.8 Hz, 1H, Ar H-6), 6.98 (ʪ, J = 7.7 Hz, 

1H, Ar H-4), 6.75 (ʜ, J = 8.0 Hz, 1H, Ar H-3), 6.56 (ʪ, J = 7.7 Hz, 1H, Ar H-5), 4.98 (ʫʰ.c, 2H, -NH2), 2.96 (ʢʚ, 

J = 8.0 Hz, 1H, Cpe H-1), 1.91-1.78 (ʤ, 4H, Cpe ʅ-5eq, 2eq, 5ax, 2ax), 1.77-1.48 (ʤ, 4H, Cpe 3eq, 4eq, 3ax, 4ax) 

 

3.27 11.84 (c, 1H, -C(O)NHC(S)-), 11.41 (c, 1H, -C(S)NHAr), 7.25 (ʜ, J = 7.8 Hz, 1H, Ar H-6), 6.98 (ʪ, J = 7.4 Hz, 

1H, Ar H-4), 6.75 (ʜ, J = 7.8 Hz, 1H, Ar H-3), 6.56 (ʪ, J = 7.4 Hz, 1H, Ar H-5), 4.96 (c, 2H, -NH2), 2.54 (ʢʚ, 1H, 

J = 8.0 Hz, Cʫ H-1), 1.86-1.77 (ʤ, 2H, Cy ʅ-6eq, 2eq), 1.76-1.68 (ʤ, 2H, Cy ʅ-3eg, 5eg), 1.66-1.51 (ʤ, 2H, Cy ʅ-

6ax, 2ax), 1.40-1.19 (ʤ, 4H, Cy 3ax, 5ax, 4eq, 4ax) 
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1 2 

4.1 12.50 (c, 1H, -COOH), 11.44 (c, 1H, -C(O)NHC(C)-), 11.05 (c, 1H, -C(C)NHBn), 7.86 (ʜ, J = 7.7 Hz, 2H, Ph H-

3,5), 7.33 (ʜʜ, J = 8.0 Hz, 2H, Ph H-2,6), 4.30 (ʜ, J = 5.9 Hz, 1H, -CH2), 2.53-2.42 (ʤ, 1H, Cpr H-1), 0.91-0.79 

(ʤ, 4H, Cpr Cpr H-2eq, 2ax, 3eq, 3ax) 

4.2 13.01 (ʩ, 1H, -C(O)NHC(S)-), 11.48 (ʩ, 1H, -C(S)NHAr), 8.18 (ʜ, J = 8.2 Hz, 1H, Ph H-6), 7.88 (ʜʜ, J = 7.9 Hz, 

1H, Ph H-3), 7.47 (ʪ, J = 7.5 Hz, 1H, Ph H-5), 7.23 (ʪ, J = 7.6 Hz, 1H, Ph H-4), 2.14-2.06 (ʤ, 1H, Cpr H-1), 0.90-

0.81 (ʤ, 4H, Cpr H-2eq, 2ax, 3eq, 3ax) 

4.3 13.45 (ʩ, 1H, -COOH), 12.67 (ʩ, 1H, -C(O)NHC(S)-), 11.67 (ʩ, 1H, -C(S)NHAr), 7.82 (ʜ, J = 8.3 Hz, 1H, Ar H-

3), 7.41 (ʪʜ, J = 8.3, 5.9 Hz, 1H, Ar H-5), 7.03 (ʪ, J = 8.9 Hz, 1H, Ar H-4), 2.13-2.05 (ʤ, 1H, Cpr H-1), 0.98-0.85 

(ʤ, 4H, Cpr H-2eq, 2ax, 3eq, 3ax) 

4.4 13.06-12.95 (ʫʰ.ʩ, Hz, 2H, -COOH, -C(O)NHC(S)-), 11.60 (ʩ, 1H, -C(S)NHAr), 8.25 (ʜʜ, J = 8.7 Hz, 1H, Ar H-3), 7.89-

7.80 (ʤ, 1H, Ar H-6), 7.49 (ʤ, 1H, Ar H-4), 2.14-2.12 (ʤ, 1H, Cpr H-1), 1.00-0.88 (ʤ, 4H, Cpr H-2eq, 2ax, 3eq, 3ax) 

4.5 12.95 (ʩ, 1H, -COOH), 11.73 (ʩ, 1H, -C(O)NHC(S)-), 11.33 (ʩ, 1H, -C(S)NHAr), 8.14 (ʩ, 1H, Ph H-2), 7.85-7.74 (ʤ, 

2H, Ph H-4,6), 7.41 (ʪ, J = 7.9 Hz, 1H, Ph H-5), 2.14-2.05 (ʤ, 1H, Cpr H-1), 1.00-0.86 (ʤ, 4H, Cpr H-2eq, 2ax, 3eq, 3ax) 

 

4.6 12.89 (ʩ, 1H, -COOH), 11.74 (ʩ, 1H, -C(O)NHC(S)-), 11.04 (ʩ, 1H, -C(S)NHAr), 8.33 (ʩ, 1H, Ar H-2), 7.83 (ʜ, J = 

8.7, 1H, Ar H-6), 7.57 (ʜ, J = 8.7, 1H, Ar H-5), 2.43-2.38 (ʤ, 1H, Cpr H-1), 1.00-0.88 (ʤ, 4H, Cpr H-2eq, 2ax, 3eq, 3ax) 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ1 

1 2 

4.7 13.13 (ʫʰ. ʩ, 2H, -COOH, -C(O)NHC(S)-), 11.60 (ʩ, 1H, -C(S)NHAr), 8.53 (ʩ, 1H, Ar H-2), 7.80 (ʜ, J = 8.4 Hz, 

1H, Ar H-6), 7.37 (ʜ, J = 8.5 Hz, 1H, Ar H-5), 2.14-2.05 (ʤ, 1H, Cpr H-1), 0.98-0.80 (ʤ, 4H, Cpr H-2eq, 2ax, 3eq, 

3ax) 

4.8 12.92 (ʩ, 1H, -COOH), 12.48 (ʩ, 1H, -C(O)NHC(S)-), 11.69 (ʩ, 1H, -C(S)NHAr), 7.91 (ʜ, J = 8.4 Hz, 2H, Ph H-

2,6), 7.77 (ʜ, J = 8.4 Hz, 2H, Ph H-3,5), 2.10-2.06 (ʤ, Cpr H-1), 1.00-0.86 (ʤ, 4H, Cpr H-2eq, 2ax, 3eq, 3ax) 

4.9 13.02 (ʩ, 1H, -C(O)NHC(S)-), 11.71 (ʩ, 1H, -C(S)NHAr), 8.71 (c, 1H, Ar H-3), 7.95 (ʜ, J = 8.1 Hz, 1H, Ar H-6), 7.82 

(ʜ, J = 8.2 Hz, 1H, Ar H-5), 5.75 (ʩ, 6H, CH3), 2.16-2.07 (ʤ, 1H, Cpr H-1), 1.00-0.88 (ʤ, 4H, Cpr H-2eq, 2ax, 3eq, 3ax) 

4.10 12.29 (c, 1H, -COOH), 10.94 (c, 1H, -C(O)NHC(S)-), 10.28 (c, 1H, -C(C)NHBn), 7.90 (ʜ, J = 7.7 Hz, 2H, Ph H-

3,5), 7.28 (ʜʜ, J = 8.0 Hz, 2H, Ph H-2,6), 4.46 (ʜ, J = 5.9 Hz, 1H, -CH2), 3.20-3.09 (ʤ, 1H, Cpr H-1), 2.16-1.64 

(ʤ, 8H, Cpe ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax) 

4.11 12.78 (ʩ, 1H, -COOH), 12.22 (ʩ, 1H, -C(O)NHC(S)-), 11.56 (ʩ, 1H, -C(S)NHAr), 7.84 (ʜ, J = 8.4 Hz, 2H, Ph H-

2,6), 7.60 (ʜ, J = 8.4 Hz, 2H, Ph H-3,5), 3.16-2.94 (ʤ, 1H, , Cpe H-1), 2.11-1.51 (ʤ, 8H, Cpe ʅ-5eq, 2eq, 5ax, 2ax, 

3eq, 4eq, 3ax, 4ax) 

4.12 12.73 (c, 1H, -C(O)NHC(S)-), 11.66 (c, 1H, -C(S)NHAr), 7.72-7.52 (ʤ, 4H, Ph H-2,3,5,6), 2.13-2.10 (ʤ, 1H, Cpr 

H-1), 1.04-0.70 (ʤ, 4H, Cpr H- H-2eq, 2ax, 3eq, 3ax) 

4.13 12.88 (ʩ, 1H, -C(O)NHC(S)-), 11.74 (ʩ, 1H, -C(S)NHAr), 7.84-7.75 (ʤ, 4H, Ar H-2,3,5,6), 7.12 (ʩ, 2H, -SO2NH2-

), 2.15-2.05 (ʤ, 1H, Cpr H-1), 1.00- 0.88 (ʤ, 4H, Cpr H-2eq, 2ax, 3eq, 3ax) 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ1 

1 2 

4.14 12.78 (ʩ, 1H, -C(O)NHC(S)-), 11.63 (ʩ, 1H, -C(S)NHAr), 7.80-7.69 (ʤ, 4H, Ar H-2, 6, 3, 5), 7.06 (ʩ, 2H, -SO2NH2-

), 3.23-3.12 (ʤ, 1H, , Cpe H-1), 2.34-1.60 (ʤ, 8H, Cpe ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax) 

5.1 12.58 (ʩ, 1H, -C(O)NHC(S)-), 11.58 (ʩ, 1H, -C(S)NHNHC(O)-), 10.77 (ʩ, 1H, -C(S)NHNHC(O)-), 3.02 (ʤ, 2H, 

Cpr H-1), 2.06 (ʤ, 2H, Cpr ʅ-2eq), 1.88 (ʤ, 2H, Cpr 3eq,), 1.03-0.71 (ʤ, 4H, Cpr 2ax, 3ax) 

5.2 13.64 (ʩ, 1H, -C(O)NHC(S)-), 12.60 (ʫʰ. ʩ, 1H, -C(S)NHNH-), 10.94 (ʫʰ. ʩ, 1H, HNNHC(O)-), 2.84-2.69 (ʤ, 

2H, Cpe H-1), 1.82-1.66 (ʤ, 16H, Cpe ʅ-5, 2, 3, 4) 

 

6.1 12.62 (ʫʰ.ʩ, 1H, , -C(O)NHC(S)-), 11.77 (ʩ, 1H, -C(S)NHNH-), 10.73 (ʫʰ.ʩ, 1H, -HNNHC(O)-), 7.27 (ʪ, J = 7.8 

Hz, 2H, Ph H-3,5), 6.99-6.85 (ʤ, 3H, Ph H-2,4,6), 4.65 (ʩ, 2H, -CH2OPh), 2.12-2.03 (ʤ, 1H, ʉpr H-1), 1.01-0.88 

(ʤ, 4H, ʉpr H-2eq, 2ax, 3eq, 3ax) 

6.2 12.29 (c, 1H, -C(O)NHC(S)-), 11.21 (c, 1H, -C(S)NHNH-), 10.17 (c, 1H, -HNNHC(O)-), 7.37-7.21 (ʤ, 2H, Ph H-

3,5), 7.10-6.90 (ʤ, 3H, Ph H-2,4,6), 4.60 5.40 (ʩ, 2H, -CH2OPh), 3.38 (ʢʚ, J = 8.4 Hz, 1H, ʉbu H-1), 2.34-2.17 

(ʤ, 4H, Cbu ʅ-4eq, 2eq, 2ax, 4ax), 2.07-1.80 (ʤ, 2H, ʉbu H-3eq, 3ax) 

6.3 12.63 (ʩ, 1H, -C(O)NHC(S)-), 11.48 (ʩ, 1H, -C(S)NHNH-), 10.81 (ʫʰ.ʩ, 1H, -HNNHC(O)-), 7.31-7.23 (ʤ, 2H, 

Ph-3,5), 7.04-6.92 (ʤ, 3H, Ph-2,4,6), 4.67 (ʩ, 2H, -CH2OPh), 3.23-3.11 (ʤ, 1H, ʉpe H-1), 1.94-1.51 (ʤ, 8H, ʉpe 

ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax) 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ1 

1 2 

6.4 12.29 (ʩ, 1H, -C(O)NHC(S)-), 11.48 (ʩ, 1H, -C(S)NHNH-), 10.90 (ʩ, 1H, -HNNHC(O)-), 7.32-7.27 (ʤ, 2H, Ph H-

3,5), 6.98 (ʤ, 3H, Ph H-2,4,6), 4.67 (ʩ, 2H, -CH2OPh), 2.55-2.50 (ʤ, 1H, ʉy H-1), 1.79-1.57 (ʤ, 5H, ʉy ʅ-6eq, 

2eq, 3eq, 5eq, 6ax), 1.40-1.10 (ʤ, 5H, ʉy ʅ-2ax, 3ax, 5ax, 4eq, 4ax) 

6.5 12.69 (ʫʰ.ʩ, 1H, -C(O)NHC(S)-), 11.68 (ʩ, 1H, -C(S)NHNH-), 10.99 (ʫʰ.ʩ, 1H, -HNNHC(O)-), 7.40 (ʜ, J = 7.7 

Hz, 2H, Ph H-2,6), 7.28 (ʪ, J = 7.7 Hz, 2H, Ph H-3,5), 7.17 (ʪ, J = 7.4 Hz, 1H, Ph H-4), 3.76 (ʩ, 2H, -CH2SPh), 

2.18-1.96 (ʤ, 1H, ʉpr H-1), 1.20-0.68 (ʤ, 4H, ʉpr H-2eq, 2ax, 3eq, 3ax) 

6.6 12.51 (ʫʰ.ʩ, 1H, -C(O)NHC(S)-), 11.38 (ʫʰ.ʩ, 1H, -C(S)NHNH-), 10.27 (ʫʰ.ʩ, 1H, -HNNHC(O)-), 7.40-7.36 

(ʤ, 2H, Ph H-2,6), 7.32-7.29 (ʤ, 2H, Ph H-3,5), 7.28-7.19 (ʤ, 1H, Ph H-4), 3.84 (ʩ, 2H, -CH2SPh), 3.37 (ʤ, 1H, 

ʉbu H-1), 2.21-2.10 (ʤ, 4H, ʉbu ʅ-4eq, 2eq, 2ax, 4ax), 2.03-1.79 (m, 2H, ʉbu H-3eq, 3ax) 

 

6.7 12.52 (ʫʰ.ʩ, 1H, -C(O)NHC(S)-), 11.51 (ʩ, 1H, -C(S)NHNH-), 10.05 (ʩ, 1H, -HNNHC(O)-), 7.39 (ʜ, J = 7.7 Hz, 

2H, Ph H-2,6), 7.31 (ʪ, J = 7.7 Hz, 2H, Ph H-3,5), 7.20 (ʤ, 1H, Ph H-4), 3.84 (ʩ, 2H, -CH2SPh), 3.42-3.36 (ʤ, 1H, 

ʉpe H-1), 2.21-2.10 (ʤ, 2H, ʉpe ʅ-5eq, 2eq), 1.86-1.49 (m, 6H ʉpe ʅ-5ax, 2ax, 3eq, 4eq, ʅ-3ax, 4ax) 

6.8 12.50 (ʫʰ.ʩ, 1H, -C(O)NHC(S)-), 11.45 (ʩ, 1H, -C(S)NHNH-), 11.10 (ʫʰ.ʩ, 1H, -HNNHC(O)-), 7.32 (ʜ, J = 7.7 Hz, 

2H, Ph H-2,6), 7.32 (ʪ, J = 7.7 Hz, 2H, Ph H-3,5), 7.19 (ʪ, J = 7.4 Hz, 1H, Ph H-4), 3.83 (ʩ, 2H, -CH2SPh), 2.55-2.49 

(ʤ, 1H, ʉʫ H-1), 1.82-1.57 (ʤ, 5H, ʉy ʅ-6eq, 2eq, 3eq, 5eq, 6ax), 1.39-1.09 (ʤ, 5H, ʉy ʅ-2ax, 3ax, 5ax, 4eq, 4ax) 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ1 

1 2 

7.1 12.40 (ʩ, 1H, , -C(O)NHC(S)-), 11.76 (ʩ, 1H, , -C(S)NHNH-), 10.81 (ʩ, 1H, -HNNHC(O)-), 7.91 (ʜ, J = 7.6 Hz, 2H, 

Ph ʅ-2, 6), 7.57-7.41 (ʤ, 3H, Ph ʅ-3, 4, 5), 2.16-2.05 (ʤ, 1H, ʉpr H-1), 1.04-0.89 (m, 4H, ʉpr H-2eq, 2ax, 3eq, 3ax) 

7.2 12.40 (ʫʰ.ʩ, 1H, -C(O)NHC(S)-), 11.35 (ʫʰ.ʩ, 1H, -C(S)NHNH-), 10.88 (ʫʰ.ʩ, 1H, -HNNHC(O)-), 7.91 (ʜ, J = 

7.5 Hz, 2H, Ph-2, 6), 7.59-7.52 (ʤ, 1H, Ph ʅ-4), 7.47 (ʪ, J = 7.4 Hz, 2H, Ph ʅ-3, 5), 3.42 (ʢʚ, J = 8.5 Hz, 1H, , 

ʉbu H-1), 2.37-2.09 (m, 4H, ʉbu ʅ-4eq, 2eq, 2ax, 4ax) 

7.3 12.41 (ʫʰ.ʩ, 1H, -C(O)NHC(S)-), 11.46 (ʩ, 1H, -C(S)NHNH-), 10.86 (ʫʰ.ʩ, 1H, -HNNHC(O)-), 7.91 (ʜ, J = 7.5 

Hz, 2H, Ph ʅ-2, 6), 7.51 (ʤ, 3H, Ph ʅ-3, 4, 5), 2.99 (ʢʚ, J = 7.9 Hz, 1H, ʉpe H-1), 1.95-1.56 (m, 8H, ʉpe ʅ-5eq, 

2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax) 

7.4 12.47 (ʩ, 1H, -C(O)NHC(S)-), 11.37 (ʩ, 1H, -C(S)NHNH-), 10.80 (ʩ, 1H, -HNNHC(O)-), 7.90 (ʜ, J = 7.6 Hz, 2H, 

Ph ʅ-2, 6), 7.57-7.42 (ʤ, 3H, Ph H-3, 4, 5), 2.55 (ʢʚ, J = 8.4 Hz, 1H, , ʉy H-1), 1.89-1.64 (ʤ, 5H, ʉy ʅ-6eq, 2eq, 

3eq, 5eq, 6ax), 1.48-1.17 (ʤ, 5H, ʉy ʅ-2ax, 3ax, 5ax, 4eq, 4ax) 

7.5 12.64 (ʫʰ.ʩ, 1H, -C(O)NHC(S)-), 11.91 (ʫʰ.ʩ, 1H, -C(S)NHNH-), 10.38 (ʫʰ.ʩ, 1H,-HNNHC(O)-), 7.96 (ʜ, J = 

7.6 Hz, 2H, Ph ʅ-2, 6), 7.53-7.34 (ʤ, 3H, Ph H-3, 4, 5), 2.17-2.05 (ʤ, 15H, Ad H-3, 5, 7, 2eq, 8eq, 9eq, 2ax, 8ax, 9ax), 

1.75-1.62 (ʤ, 6H, Ad 4eq, 6eq, 10eq, 4ax, 6 ax, 10ax) 

7.6 12.46 (ʩ, 1H, -C(ʆ)NHC(S)-), 11.33 (ʩ, 1H, -C(S)NHNH-), 10.66 (ʩ, 1H, -HNNHC(O)-), 7.79 (ʜ, J = 8.1 Hz, 2H, 

Ph ʅ-2, 6), 7.42 (ʜ, J = 8.1 Hz, 2H, Ph ʅ-3, 5), 2.56-2.47 (ʤ, 1H, ʉy H-1), 1.84-1.60 (ʤ, 5H, ʉy ʅ-6eq, 2eq, 3eq, 

5eq, 6ax), 1.46-1.10 (ʤ, 14H, ʉy ʅ-2ax, 3ax, -C(CH3)3, 5ax, 4eq, 4ax) 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ1 

1 2 

7.7 12.52 (ʩ, 1H, -C(O)NHC(S)-), 11.74 (ʩ, 1H, -C(S)NHNHC(O)-), 8.34-7.62 (ʤ, 2H, NH2), 7.53 (d, J = 7.7, 1H, Ar 

H-6), 7.15 (t, J = 7.7 Hz, 1H, Ph-4), 6.72 (d, J = 8.3 Hz, 1H, Ph-3), 6.53 (t, J = 7.5 Hz, 1H, Ph-5), 2.10 (p, J = 8.4 

Hz, 1H, ʉpr H-1), 1.03-0.88 (m, 4H, ʉpr H-2eq, 2ax, 3eq, 3ax) 

7.8 12.52 (ʩ, 1H, -C(ʆ)NHC(S)-), 11.32 (ʩ, 1H, -C(S)NHNHC(O)-), 8.41-7.30 (ʤ, 3H, Ar H-6, NH2), 7.16 (ʪ, J = 7.7 

Hz, 1H, Ar H-4), 6.73 (ʜ, J = 8.3 Hz, 1H, Ar H-3), 6.54 (ʪ, J = 7.5 Hz, 1H, Ar H-5), 3.41 (ʢʚ, J = 8.4 Hz, 1H, ʉbu 

H-1), 2.37-2.09 (ʤ, 4H, ʉbu ʅ-4eq, 2eq, 2ax, 4ax), 2.07-1.83 (ʤ, 2H, ʉbu H-3eq, 3ax) 

7.9 12.53 (ʩ, 1H, -C(ʆ)NHC(S)-), 11.44 (ʩ, 1H, -C(S)NHNHC(O)-), 8.38-7.30 (ʤ, 3H, Ar H-6, NH2), 7.15 (ʪ, J = 7.5 

Hz, 1H, Ar H-4), 6.72 (ʜ, J = 8.3 Hz, 1H, Ar H-3), 6.53 (ʪ, J = 7.5 Hz, 1H, Ar H-5), 3.03-2.93 (ʤ, 1H, ʉpe H-1), 

1.96-1.55 (ʤ, 8H, ʉpe ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax) 

7.10 12.62 (ʩ, 1H, -C(ʆ)NHC(S)-), 11.34 (ʩ, 1H, -C(S)NHNHC(O)-), 8.18-7.30 (ʤ, 3H, Ar H-6, NH2), 7.15 (ʪ, J = 7.7 

Hz, 1H, Ar H-4), 6.72 (ʜ, J = 8.3 Hz, 1H, Ar H-3), 6.53 (ʪ, J = 7.5 Hz, 1H, Ar H-5), 5.30 (ʜ, J = 4.5 Hz, 2H, -

NH2), 2.60-2.46 (ʤ, 1H, ʉy H-1), 1.92-1.60 (ʤ, 5H, ʉy ʅ-6eq, 2eq, 3eq, 5eq, 6ax), 1.51-1.14 (ʤ, 5H, ʉy ʅ-2ax, 3ax, 

5ax, 4eq, 4ax) 

8.1 12.47 (ʩ, 1H, -C(O)NHC(S)-), 11.39 (ʩ, 1H, -C(S)NHNH-), 10.55 (ʩ, 1H, -HNNHC(O)-), 7.73 (ʥ.ʨ.ʜ, 1H, furyl 

H-5), 7.21 (ʜ, J = 3.6 Hz, 1H, furyl H-3), 6.58-6.51 (ʤ, 1H, furyl H-4), 2.98 (ʤ, 1H, ʉpe H-1), 1.85-1.60 (ʤ, 4H, 

ʉpe ʅ-5eq, 2eq, ʅ-5ax, 2ax), 1.43-1.14 (ʤ, 4H ʉpe 3eq, 4eq, ʅ-3ax, 4ax) 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ1 

1 2 

8.2 12.20 (ʫʰ.ʩ, 1H, -C(O)NHC(S)-), 11.33 (ʩ, 1H, -C(S)NHNH-), 10.83 (ʫʰ.ʩ, 1H, -HNNHC(O)-), 7.85 (ʜ, J = 3.8 

Hz, 1H, ʪʽʝʥʽʣ H-3), 7.64 (ʜ, J = 3.9 Hz, 1H, ʪʽʝʥʽʣ H-5), 7.09 (ʪ, J = 4.4 Hz, 1H, ʪʽʝʥʽʣ H-4), 3.01-2.97 (ʤ, 1H, 

ʉpe H-1), 1.84-1.60 (ʤ, 4H, ʉpe ʅ-5eq, 2eq, ʅ-5ax, 2ax), 1.42-1.15 (ʤ, 4H, ʉpe 3eq, 4eq, ʅ-3ax, 4ax) 

8.3 12.33 (ʫʰ.ʩ, 1H, -C(O)NHC(S)-), 11.29 (ʩ, 1H, -C(S)NHNH-), 10.32 (ʫʰ.ʩ, 1H, -HNNHC(O)-), 7.32 (ʜ, J = 2.1 

Hz, 1H, furyl H-3), 6.83 (ʜ, J = 2.1 Hz, 1H, furyl H-4), 2.53 (ʩ, 3H, -CH3), 2.53-2.43 (ʤ, 1H, ʉy H-1), 1.86-1.57 

(ʤ, 5H, ʉy ʅ-6eq, 2eq, 3eq, 5eq, 6ax), 1.42-1.14 (ʤ, 5H, ʉy ʅ-2ax, 3ax, 5ax, 4eq, 4ax); 

8.4 12.25 (ʩ, 1H, -C(O)NHC(S)-), 11.37 (ʩ, 1H, -C(S)NHNH-), 10.76 (ʩ, 1H, -HNNHC(O)-), 7.24 (ʜ, J = 3.6 Hz, 1H, 

furyl H-3), 6.58 (ʜ, J = 3.6 Hz, 1H, furyl H-4), 2.55-2.43 (ʤ, 1H, ʉy H-1), 1.85-1.56 (ʤ, 5H, ʉy ʅ-6eq, 2eq, 3eq, 

5eq, 6ax), 1.43-1.10 (ʤ, 5H, ʉy ʅ-2ax, 3ax, 5ax, 4eq, 4ax) 

9.1 12.27 (ʩ, 1H, -C(O)NHC(S)-), 11.80 (ʩ, 1H, -C(S)NHNHC(O)-), 11.20 (ʩ, 1H, -NHNHC(O)-), 8.70 (ʜ, J = 5.2, 2H, 

Py H-2, 6), 7.80 (ʜ, J = 5.2, 2H, Py H-3, 5), 2.20-1.96 (ʤ, 1H, Cpr H-1), 1.17-0.69 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax) 

9.2 12.29 (ʩ, 1H, -C(O)NHC(S)-), 11.39 (ʩ, 1H, -C(S)NHNHC(O)-), 11.26 (ʩ, 1H, -NHNHC(O)-), 8.71 (ʜ, J = 5.0 

Hz, 2H, Pyr H-2,6), 7.81 (ʜ, J = 5.0 Hz, 2H, Pyr H-3,5), 3.42 (ʢʚ, J = 8.6 Hz, 1H, ʉbu H-1), 2.39-2.09 (ʤ, 4H, 

ʉbu ʅ-4eq, 2eq, 2ax, 4ax), 2.07-1.80 (ʤ, 2H, ʉbu H-3eq, 3ax) 

9.3 12.34 (ʫʰ.ʩ, 1H, -C(O)NHC(S)-), 11.47 (ʩ, 1H, -C(S)NHNHC(O)-), 11.21 (ʫʰ.ʩ, 1H, -NHNHC(O)-), 8.69 (ʜ, J 

= 5.2 Hz, 2H, Pyr H-2,6), 7.79 (ʪ, J = 5.2 Hz, 2H, Pyr H-3,5), 3.06-2.94 (ʤ, 1H, ʉpe H-1), 1.95-1.55 (ʤ, 8H, ʉpe 

ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax) 
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9.4 12.44 (ʩ, 1H, -C(O)NHC(S)-), 11.25 (ʩ, 1H, -C(S)NHNHC(O)-), 10.63 (ʩ, 1H, -NHNHC(O)-), 8.71 (ʜ, J = 4.9 

Hz, 2H, Pyr H-2,6), 7.80 (ʜ, J = 4.9 Hz, 2H, Pyr H-3,5), 2.09-1.94 (ʤ, 15H, Ad H-3, 5, 7, 2eq, 8eq, 9eq, 2ax, 8ax, 9ax), 

1.90-1.61 (ʤ, 6H, Ad 4eq, 6eq, 10eq, 4ax, 6 ax, 10ax) 

9.5 12.59 (ʩ, 1H, -C(O)NHC(S)-), 11.66 (ʩ, 1H, -C(S)NHNHC(O)-), 11.34 (ʩ, 1H, -NHNHC(O)-), 8.72 (ʜ, J = 4.9, 

2H, Py H-2, 6), 8.05 (ʜ, J = 4.9, 2H, Ph H-3, 5), 7.84 (d, J = 4.9, 2H, Py H-3, 5), 7.61 (ʪ, J = 7.1, 1H, Ph H-4), 

7.49 (ʪ, J = 7.5, 2H, Ph H-3, 5) 

10.1 12.56 (ʩ, 1H, C(O)NHC(S)-), 11.45 (ʩ, 1H, -C(S)NHNHC(O)-), 8.88 (ʩ, 1H, -C(S)NHNHC(O)-), 6.21 (ʩ, 2H, 

NH2), 2.14-1.93 (ʤ, 1H, Cpr H-1), 1.02-0.77 (ʤ, 4H, Cpr H-2eq, 2ax, 3eq, 3ax); 
13C ʗʄʈ, ŭ.: 183.44 (-C(O)NHC(S)-

), 175.57 (-C(O)NHC(S)-), 156.41 (NHC(O)NH2), 14.27 (Cpr ʉ1), 9.57 (Cpr ʉ 2, 3) 

10.2 12.24 (ʩ, 1H, C(O)NHC(S)-), 11.22 (ʩ, 1H, -C(S)NHNHC(O)-), 8.61 (ʩ, 1H, -C(S)NHNHC(O)-), 5.98 (ʩ, 2H, 

NH2), 3.33 (ʢʚ, J = 8.4 Hz, 1H, ʉbu H-1), 2.29-2.17 (ʤ, 4H, Cbu ʅ-4eq, 2eq, 2ax, 4ax), 2.00-1.78 (ʤ, 2H, ʉbu H-3eq, 

3ax) 

10.3 13.37 (ʩ, 1H, -C(O)NHC(S)-), 11.53 (ʩ, 1H, -C(S)NHNHC(S)-), 10.49 (ʩ, 1H, -C(S)NHNHC(S)-), 7.68 (ʩ, 2H, 

NH2), 2.05 (ʢʚ, J = 12.5, 6.3 Hz, 1H, Cpr H-1), 1.02-0.67 (ʤ, 4H, Cpr H-2eq, 2ax, 3eq, 3ax); 
13C ʗʄʈ, ŭ: 182.05 (-

C(O)NHC(S)-), 175.23 (-C(O)NHC(S)-), 169.59 (NHC(S)NH2), 14.31 (Cpr ʉ-1), 9.62 (Cpr ʉ-2, 3) 

10.4 13.12 (ʩ, 1H, -C(O)NHC(S)-), 11.58 (ʩ, 1H, -C(S)NHNHC(S)-), 10.51 (ʩ, 1H, -C(S)NHNHC(S)-), 7.64 (ʩ, 2H, NH2), 

3.11 (ʢʚ, J = 8.4 Hz, 1H, ʉbu H-1), 2.20-2.07 (ʤ, 4H, Cbu ʅ-4eq, 2eq, 2ax, 4ax), 1.95-1.69 (ʤ, 2H, ʉbu H-3eq, 3ax) 

11.1 7.39 (ʜ, J = 7.8 Hz, 2H, Ph H-2,6), 7.27 (ʪ, J = 7.8 Hz, 2H, Ph H-3,5), 7.20 (ʪ, J = 7.8 Hz, 1H, Ph H-4), 6.93 (c, 

2H, NH2), 4.34 (ʩ, 2H, -CH2SPh) 
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11.2 8.56 (ʜ, J = 5.2, 2H, Py H-2, 6), 7.71 (ʜ, J = 5.2, 2H, Py H-3, 5), 6.97 (c, 2H, NH2) 

11.3 6.83 (c, 4H, NH2) 

11.4 7.12 (c, 2H, NH2), 2.32 (ʢʚ, J = 8.0 Hz, 1H, Cpr H-1), 1.13-0.74 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax) 

11.5 7.00 (c, 2H, NH2), 3.67 (ʢʚ, J = 8.3 Hz, 1H, Cbu H-1), 2.36-2.28 (ʤ, 2H, Cbu ʅ-4eq, 2eq), ), 2.20-2.16 (ʤ, 2H, Cbu 

2ax, 4ax), 1.97-1.83 (ʤ, 2H, Cbu H-3eq, 3ax) 

11.6 6.97 (c, 2H, NH2), 3.25 (ʢʚ, J = 7.9 Hz, 1H, Cpe H-1), 2.04-1.97 (ʤ, 2H, Cpe ʅ-5eq, 2eq), 1.68-1.59 (ʤ, 6H, Cpe 

5ax, 2ax, 3eq, 4eq, ʅ-3ax, 4ax) 

11.7 6.96 (c, 2H, NH2), 2.82 (ʢʚ, 1H, ʉy H-1), 1.95-1.92 (ʤ, 2H, ʉy ʅ-6eq, 2eq), 1.79-1.68 (ʤ, 3H, ʉy ʅ-3eq, 5eq, 6ax), 

1.49-1.11 (ʤ, 5H, ʉy ʅ-2ax, 3ax, 5ax, 4eq, 4ax) 

13.1 12.43 (c, 1H, NH), 5.47 (ʩ, 2H, -OCH2-), 3.59-3.43 (ʤ, 1H, Cbu H-1), 2.29-2.05 (ʤ, 4H, Cbu ʅ-4eq, 2eq, 2ax, 4ax), 

2.05-1.48 (m, 2H, Cbu ʅ-3eq, 3ax) 

13.2 12.75 (ʩ, 1H, NH), 7.29 (ʪ, J = 7.6 Hz, 2H, H-3,5 Ph), 6.99 7.16 (ʪ, J = 7.6 Hz, 1H, H-4 Ph), 6.93 (ʜ, J = 7.6 Hz, 

2H, H-2,6 Ph), 5.19 (ʩ, 2H, -ʆCH2-), 2.63 (ʢʚ, 1H, J = 8.0 Hz, Cʫ H-1), 1.91-1.73 (ʤ, 2H, Cy ʅ-6eq, 2eq), 1.72-

1.51 (ʤ, 4H, Cy ʅ-3eg, 5eg, ʅ-6ax, 2ax), 1.50-1.44 (ʤ, 4H, Cy 3ax, 5ax, 4eq, 4ax) 

13.3 12.64 (ʩ, 1H, NH), 7.38 (ʜ, J = 7.8 Hz, 2H, H-2,6 Ph), 7.30 (ʪ, J = 7.9 Hz, 2H, H-3,5 Ph), 7.11 (ʪ, J = 7.8 Hz, 1H, 

H-4 Ph), 4.03 (ʩ, 2H, -SCH2-), 3.06 (ʢʚ, J = 8.0 Hz, 1H, Cpe H-1), 1.83-1.47 (ʤ, 8H, Cpe ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 

4eq, 3ax, 4ax) 
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13.4 12.72 (ʩ, 1H, NH), 7.41 (ʜ, J = 7.8 Hz, 2H, H-2,6 Ph), 7.32 (ʪ, J = 7.9 Hz, 2H, H-3,5 Ph), 7.16 (ʪ, J = 7.8 Hz, 1H, 

H-4 Ph), 4.09 (ʩ, 2H, -SCH2-), 2.48 (ʢʚ, 1H, J = 8.0 Hz, Cʫ H-1), 1.84-1.73 (ʤ, 2H, Cy ʅ-6eq, 2eq), 1.72-1.64 (ʤ, 

2H, Cy ʅ-3eg, 5eg), 1.61-1.51 (ʤ, 4H, Cy ʅ-6ax, 2ax, 3ax, 5ax,), 1.40-1.19 (ʤ, 2H, Cy 4eq, 4ax) 

13.5 11.93 (ʩ, 1H, NH), 6.40 (ʩ, 2H, -NH2), 2.48 (ʢʚ, J = 7.9, 4.6 Hz, 1H, Cpr H-1), 0.96-0.80 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax) 

14.1 12.28 (c, 1H, 2-NH-), 10.19 (c, 1H, 4-NH-), 7.38 (ʜ, J = 7.9 Hz, 2H, H-2,6 PhS-), 7.30 (ʪ, J = 7.7 Hz, 2H, H-3,5 

PhS-), 7.21 (ʪ, J = 7.4 Hz, 1H, H-4 PhS-), 3.76 (c, 2H, PhSCH2-) 

14.2 13.24 (ʫʰ.c, 1H, 2-NH-), 9.31 (c, 1H, 4-NH-), 7.71 (ʜ, J = 7.9 Hz, 2H, H-2,6 Ph), 7.50 (ʪ, J = 7.9 Hz, 1H, H-4 

Ph), 7.44 (ʪ, J = 7.9 Hz, 2H, H-3,5 Ph) 

14.3 9.14 (c, 1H, 4-NH-), 7.69 (ʜ, J = 3.6 Hz, 1H, furyl H-5), 7.18 (ʜ, J = 3.6 Hz, 1H, furyl H-3), 6.50 (ʪ, J = 3.6 Hz, 

1H, furyl H-4) 

14.4 9.31 (c, 1H, 4-NH-), 8.60 (ʜ, J = 7.4 Hz, 2H, H-3,5 Py), 7.68 (l, J = 7.4 Hz, 2H, H-2,6 Py) 

15.1 7.48 (ʤ, 3H, H-3, 4, 5 Ph), 7.28 (ʜ, J = 7.8 Hz, 2H, H-2, 6 Ph), 3.90 (ʩ, 2H, -CH2-), 2.38 (ʢʚ, J = 7.9, 4.6 Hz, 1H, 

Cpr H-1), 1.30-1.24 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax) 

15.2 7.34 (ʜ, 1H, J = 7.8 Hz, H-6 Ar), 7.24 (ʪ, J = 7.6 Hz, 1H, H-5 Ar), 7.09 (c, 1H, H-2 Ar), 7.01 (l, J = 7.6 Hz, 1H, 

H-4 Ar), 3.92 (ʩ, 2H, -CH2-), 2.40 (ʢʚ, J = 7.9, 4.6 Hz, 1H, Cpr H-1), 2.36 (ʩ, 3ʅ, -ʉʅ3), 1.26-1.20 (ʤ, 4H, Cpr 

ʅ-2eq, 3eq, 2ax, 3ax) 
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15.3 7.46 (ʤ, 3H, H-3, 4, 5 Ph), 7.27 (ʜ, J = 7.8 Hz, 2H, H-2, 6 Ph), 4.02 (ʩ, 2H, -CH2-), 2.73 (ʢʚ, J = 8.0 Hz, 1H, Cpe 

H-1), 1.82-1.37 (ʤ, 8H, Cpe ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax 

15.4 7.51 (ʜ, J = 7.8 Hz, 2H, H-3, 5 Ph), 7.28 (ʜ, J = 7.8 Hz, 2H, H-2, 6 Ph), 4.02 (ʩ, 2H, -CH2-), 2.65 (ʢʚ, J = 7.9 Hz, 

1H, Cpe H-1), 2.39 (ʩ, 3ʅ, -ʉʅ3), 1.94-1.52 (ʤ, 8H, Cpe ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax) 

16.1 8.23 (ʜ, J = 7.8 Hz, 2ʅ, ʅ-2,6 4-NO2C6H4), 7.70-7.65 (ʤ, 3ʅ, ʅ-3,5 4-NO2C6H4, -ʉʅ=-), 7.50 (ʜ, J = 7.5 Hz, 1H, 

ʅ-3, 2-ʄʝʉ6ʅ4), 7.44 (ʪ, J = 7.7 Hz, 1H, ʅ-5 2-ʄʝʉ6ʅ4), 7.37-7.32 (ʤ, 2H, H-4, 6 2-ʄʝʉ6ʅ4), 2.65 (ʢʚ, J = 8.1, 

4.5 Hz, 1H, Cpr H-1), 2.30 (c, 3H, -CH3), 1.35-1.07 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax) 

16.2 8.09 (ʜ, J = 7.8 Hz, 2ʅ, ʅ-2,6 4-NO2C6H4), 7.74-7.69 (ʤ, 3ʅ, ʅ-3,5 4-NO2C6H4, -ʉʅ=-), 7.54 (ʜ, J = 7.8 Hz, 2H, 

ʅ-3,5 4-ʄʝʉ6ʅ4), 7.32 (ʜ, J = 7.8 Hz, 2H, ʅ-2, 6 4-ʄʝʉ6ʅ4), 2.62 (ʢʚ, J = 8.1, 4.5 Hz, 1H, Cpr H-1), 2.39 (c, 

3H, -CH3), 1.37-1.21 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax) 

16.3 8.11 (ʜ, J = 7.8 Hz, 2ʅ, ʅ-2,6 4-NO2C6H4), 7.79 (ʜ, J = 7.8 Hz, 2ʅ, ʅ-3,5 4-NO2C6H4), 7.72 (ʩ, 1ʅ, -ʉʅ=-), 7.44 

(ʜ, J = 7.7 Hz, 2H, ʅ-2, 6 4-Clʉ6ʅ4), 7.36 (ʜ, J = 7.7 Hz, 2H, ʅ-3,5 4-Clʉ6ʅ4), 2.67 (ʢʚ, J = 8.1, 4.5 Hz, 1H, Cpr 

H-1), 1.34-1.11 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax) 

16.4 8.05 (ʜ, J = 7.8 Hz, 2ʅ, ʅ-2,6 4-NO2C6H4), 7.90 (ʜ, J = 7.8 Hz, 2ʅ, ʅ-3,5 4-NO2C6H4), 7.77 (ʩ, 1ʅ, -ʉʅ=-), 7.11 (ʪ, 

J = 7.7 Hz, 1H, ʅ-5 2-ʄʝʆʉ6ʅ4), 7.01 (ʜ, J = 7.5 Hz, 1H, ʅ-3, 2-ʄʝʆʉ6ʅ4), 7.26-7.22 (ʤ, 2H, H-4, 6 2-ʄʝʆʉ6ʅ4), 

3.86 (c, 3H, -ʆCH3), 2.63 (ʢʚ, J = 8.1, 4.5 Hz, 1H, Cpr H-1), 1.27-1.11 (ʤ, 4H, Cpr ʅ-2eq, 3eq, 2ax, 3ax) 
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16.5 8.01 (ʜ, J = 7.8 Hz, 2ʅ, ʅ-2,6 4-NO2C6H4), 7.86 (ʜ, J = 7.8 Hz, 2ʅ, ʅ-3,5 4-NO2C6H4), 7.73 (ʩ, 1ʅ, -ʉʅ=-), 7.55-

7.51 (ʤ, 2H, ʅ-3, 5 2-ʄʝʉ6ʅ4), 7.39 (ʪ, J = 7.7 Hz, 1H, ʅ-4 2-ʄʝʉ6ʅ4), 7.30 (ʜ, J = 7.8 Hz, 1H, ʅ-6 2-ʄʝʉ6ʅ4), 

2.49 (ʢʚ, J = 8.0 Hz, 1H, Cpe H-1), 2.30 (c, 3H, -CH3), 1.94-1.68 (ʤ, 8H, Cpe ʅ-5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax) 
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ʊʘʙʣʠʮʷ ɸ2 

ɯʏ-ʩʧʝʢʪʨʠ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

 ̄ʩʧʦʣʫʢ ɯʏ-ʩʧʝʢʪʨʠ, (g, ʩʤ-1) 

1 2 

3.1 3725 (nNʅ), 3176 (nNʅ), 3008 (nasʉʅ2), 1682 (nʉO), 1519 (dNH), 1145 (dʉH), 722 (gʉʅ) 

3.2 3737 (nNʅ), 3128 (nNʅ), 3011 (nasʉʅ2), 1681 (nʉO), 1531 (dNH), 1163 (dʉH), 733 (gʉH) 

3.3 3717 (nNʅ), 3175 (nNʅ), 3012 (nasʉʅ2), 1681 (nʉO), 1536 (dNH), 1149 (dʉH), 724 (gʉH) 

3.4 3714 (nNʅ), 3185 (nNʅ), 2914 (nasʉʅ2), 1687 (nʉO), 1530 (dNH), 1389 (dsCH3), 1155 (dʉH), 814 (nC-S), 719 (gʉH) 

3.5 3713 (nNʅ), 3160 (nNʅ), 3015 (nasʉʅ2), 1677 (nʉO), 1518 (dNH), 1232 (dʉH), 1161(nʉF), 1120 (nʉF), 1066 (nʉF), 885 

(nC-S), 738 (gCH), 689 

3.6 3743 (nNʅ), 3196 (nNʅ), 3013 (nasʉʅ2), 1693 (nʉO), 1536 (dNH), 1452 (nCH), 1161 (dʉH), 1102(nʉF), 1030, 934, 813 

(nC-S), 710 (gʉH) 

3.7 3747 (nNʅ), 3196 (nNʅ), 2919 (nasʉʅ2), 1682 (nʉO), 1610 (dNH), 1224 (dʉH), 1146 (nʉF), 811 (nC-S), 719 (gʉH) 

3.8 3233 (nNʅ), 3144 (nNʅ), 3031 (nasʉʅ2), 1659 (nʉO), 1515 (dNH), 1176 (dʉH), 742 (nʉʉl) 

3.9 3744 (nNʅ), 3169 (nNʅ), 3031 (nasʉʅ2), 1688 (nʉO), 1532 (dNH), 1162 (dʉH), 736 (nʉʉl), 694 

3.10 3745 (nNʅ), 3152 (nNʅ), 3013 (nasʉʅ2), 1680 (nʉO), 1514 (dNH), 1152 (dʉH), 822 (nC-S), 712 (nʉʉl) 

3.11 3744 (nNʅ), 3255 (nNʅ), 3014 (nasʉʅ2), 1666 (nʉO), 1530 (dNH), 1397 (dsCH3), 1168 (dʉH), 745 (gCH), 678 

3.12 3746 (nNʅ), 3189 (nNʅ), 3019 (nasʉʅ2), 1693 (nʉO), 1542 (dNH), 1452 (nCH), 1169 (dʉH), 1109 (nʉF), 1030, 934, 821 (nC-S), 719 (gʉH) 
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3.13 3757 (nNʅ), 3188 (nNʅ), 3027 (nasʉʅ2), 1698 (nʉO), 1526 (dNH), 1452 (nCH), 1364 (dsCH3), 1145 (dʉH), 855 (nC-S), 749 (gCH) 

3.14 3777 (nNʅ), 3160 (nNʅ), 2939 (nasʉʅ2), 1687 (nʉO), 1516 (dNH), 1155 (dʉH), 725 (gCH) 

3.15 3784 (nNʅ), 3147 (nNʅ), 2948 (nasʉʅ2), 1679 (nʉO), 1517 (dNH), 1161 (dʉH), 695 

3.16 3771 (nNʅ), 3151 (nNʅ), 2941 (nasʉʅ2), 1680 (nʉO), 1513 (dNH), 1159 (dʉH), 695 

3.17 3752 (nNʅ), 3148 (nNʅ), 3019 (nasʉʅ2), 1676 (nʉO), 1521 (dNH), 1159 (dʉH), 822 (nC-S), 714 (nʉʉl), 676 

3.18 3742 (nNʅ), 3195 (nNʅ), 3031 (nasʉʅ2), 1692 (nʉO), 1520 (dNH), 1445 (nCH), 1359 (dsCH3), 1145 (dʉH), 848 (nC-S), 746 

3.19 3737 (nNʅ), 3163 (nNʅ), 2951 (nasʉʅ2), 1686 (nʉO), 1518 (dNH), 1149 (dʉH), 685 

3.20 3713 (nNʅ), 3160 (nNʅ), 2950 (nasʉʅ2), 1688 (nʉO), 1517 (dNH), 1160 (dʉH), 689 

3.21 3158 (nNʅ), 3031 (nNʅ), 2915 (nasʉʅ2), 1683 (nʉO), 1531 (dNH), 1136 (dʉH), 691 

3.22 3756 (nNʅ), 3161 (nNʅ), 2946 (nasʉʅ2), 1651 (nʉO), 1513 (dNH), 1161 (dʉH), 818 (nC-S), 730 (gCH) 

3.23 3189 (nNʅ), 2866 (nasʉʅ2), 1688 (nʉO), 1529 (dNH), 1154 (dʉH), 728 (nʉʉl) 

3.24 3182 (nNʅ), 2959 (nasʉʅ2), 1676 (nʉO), 1514 (dNH), 1159 (dʉH), 823 (nC-S), 719 (nʉʉl) 

3.25 3744 (nNʅ), 3195 (nNʅ), 2934 (nasʉʅ2), 1682 (nʉO), 1537 (dNH), 1350 (dsCH3), 1146 (dʉH), 843 (nC-S), 744 (gCH) 

4.1 3772, 3679, 3012, 1874, 1685, 1579,  1483, 1321, 1181, 1065, 982, 858,  781, 673, 636 

4.2 3888, 3693, 3186, 2924, 1874, 1851, 1688, 1581, 1484, 1468, 1390, 1244, 1169, 1068, 928, 855, 758, 698, 659, 

642 
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4.3 3887, 3746, 3718, 3632, 3013, 2686, 1851, 1688, 1641, 1580, 1532, 1470, 1419, 1391, 1307, 1281, 1176, 1151, 

1103, 1028, 942, 899, 889, 831, 812, 781, 709, 676, 660, 609 

4.4 3660, 3632, 3591, 3473, 3006, 2858, 2624, 2117, 1974, 1690, 1679, 1658, 1641, 1630, 1599, 1547, 1513, 1478, 

1441, 1385, 1298, 1282, 1201, 1163, 1113, 1062, 926, 885, 789, 756, 675, 663, 617 

4.5 3855, 3734, 3609, 3010, 2813, 2532, 2310, 1681, 1606, 1590, 1525, 1452, 1416, 1392, 1298, 1250, 1164, 1116, 

1081, 1069, 1031, 1003, 942, 913, 877, 817, 797, 766, 744, 726, 696, 676, 666, 636, 619 

4.6 3196, 3018, 1707, 1679, 1600, 1571, 1513, 1503, 1403, 1332, 1246, 1197, 1167, 1107, 920, 879, 821, 775, 751, 

735, 701, 677 

4.7 3191, 3012, 1694, 1527, 1417, 1243, 1169, 1097, 937, 823, 763, 716, 673 

4.8 3121, 3004, 2986, 1679, 1512, 1288, 1252, 1157, 860, 778, 742, 728, 694 

4.9 3121, 3004, 2986, 1715, 1686, 1525, 1432, 1390, 1281, 1241, 1222, 1192, 1158, 1130, 1098, 1065, 949, 937, 883, 

755, 709, 674, 613 

4.12 3590, 3415, 3121, 2966, 2799, 2482, 2372, 2044, 1722, 1709, 1690, 1677, 1641, 1630, 1589, 1512, 1501, 1480, 

1401, 1327, 1165, 1034, 927, 890, 859, 788, 765, 693, 671, 640 

4.13 3357, 3286, 3143, 3000, 1673, 1526, 1329, 1147, 767, 724, 687 

4.14 3368, 3267, 3131, 3011, 1679, 1531, 1312, 1147, 787, 724, 664 

5.1 3193, 1683, 1651, 1391, 1138, 1102, 940, 882, 866, 818, 709, 676, 642 
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6.1 1651, 1549, 1472, 1441, 1394, 1224, 1158, 1036, 936, 885, 836, 749, 668, 628 

6.5 1680, 1643, 1436, 1386, 1213, 1156, 873, 738, 670 

7.1 3230, 1627, 1519, 1455, 1290, 1217, 1155, 950, 912, 707, 670, 619 

7.7 3155, 1652, 1515, 1390, 1158, 931, 668 

9.1 2846, 1655, 1472, 1217, 1162, 1113, 944, 910, 870, 735, 674 

9.5 1669, 1486, 1274, 1179, 756, 714, 668 

10.1 3212, 1692, 1504, 1395, 1233, 1186, 1153, 1074, 1031, 945, 882, 763, 710, 668 

10.3 3123, 1686, 1615, 1524, 1465, 1221, 1170, 1145, 943, 828, 734, 680, 639 
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ɼʦʜʘʪʦʢ ɹ.1 
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ɼʦʜʘʪʦʢ ɹ.2 
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ɼʦʜʘʪʦʢ ɹ.3 
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ɼʦʜʘʪʦʢ ɹ.4 

 

  


