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ɺ ʩʦʩʪʘʚ ʙʦʣʴʰʠʥʩʪʚʘ ʙʠʦʤʦʣʝʢʫʣ ʚʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ. ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʛʝʪʝʨʦ-

ʮʠʢʣʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʠʤʠʪʠʨʦʚʘʪʴ ʧʨʠʨʦʜ-

ʥʳʝ ʘʥʘʣʦʛʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʙʠʦʤʠʰʝʥʷʤʠ, 

ʧʨʦʷʚʣʷʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʧʦʵʪʦʤʫ ʛʝʪʝʨʦʮʠʢʣʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʆʢʦʣʦ 98% ʭʠʤʠʦʧʨʝʧʘʨʘʪʦʚ 

ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʮʠʢʣʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ, ʘ 

ʫ 87% ʦʥʠ – ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ.1 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʝʥʥʦ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ 

ʤʝʜʠʮʠʥʝ ʷʚʣʷʝʪʩʷ ʪʝʨʘʧʠʷ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʂ 

2020 ʛ. ʚʩʝʛʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 93 ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ 

ʧʨʝʧʘʨʘʪʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʣʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʚʳʟʳʚʘʝʤʳʭ ʪʦʣʴʢʦ ʣʠʰʴ 9 ʚʠʨʫʩʘʤʠ: ʚʠʨʫʩʦʤ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ (ɺʀʏ), ʚʠʨʫʩʦʤ ʛʝʧʘʪʠʪʘ ɺ, 

ʚʠʨʫʩʦʤ ʛʝʧʘʪʠʪʘ ʉ, ʚʠʨʫʩʦʤ ʛʝʨʧʝʩʘ, ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ, 

ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩʦʤ, ʚʠʨʫʩʦʤ ʚʘʨʠʮʝʣʣʘ-ʟʦʩʪʝʨ, ʨʝʩʧʠ-

ʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʳʤ ʚʠʨʫʩʦʤ ʠ ʚʠʨʫʩʦʤ ʧʘʧʠʣ-

ʣʦʤʳ ʯʝʣʦʚʝʢʘ.2 ʉʨʝʜʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

79 ʩʦʜʝʨʞʘʪ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʡ ʬʨʘʛʤʝʥʪ. ɼʣʷ ʣʝʯʝʥʠʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʙʦʣʝʚʘʥʠʡ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʦʜʦʙʨʝʥʥʳʭ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, 

ʧʦʵʪʦʤʫ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʳʡ ʧʦʠʩʢ ʩʦʝʜʠʥʝʥʠʡ-ʣʠʜʝʨʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʥʦʚʳʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ.2b,3 ʊʘʢ ʥʘ 2018 ʛ. ʚ ʨʘʟʥʦʡ 

ʩʪʘʜʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʥʘʭʦʜʠʣʦʩʴ 105 ʩʦʝʜʠ-

ʥʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʚ 2018–2019 ʛʛ. ʪʦʣʴʢʦ 5 ʙʳʣʠ 

ʚʥʝʜʨʝʥʳ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ.2b–d 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʦʩʣʦʞʥʷʝʪʩʷ ʙʦʣʴʰʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʍʠʤʠʷ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 2020, 56(6), 626ï635 
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ɻʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʠʥʛʠʙʠʪʦʨʳ ʚʠʨʦʧʦʨʠʥʦʚ 

ʚ ʜʠʟʘʡʥʝ ʘʥʪʠʚʠʨʫʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ɺʘʜʠʤ ɸ. ʐʠʨʷʝʚ1*, ʖʨʠʡ ʅ. ʂʣʠʤʦʯʢʠʥ1 
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ʇʨʠʥʷʪʦ ʧʦʩʣʝ ʜʦʨʘʙʦʪʢʠ 6.04.2020 

ʀʦʥʥʳʝ ʢʘʥʘʣʳ ʚʠʨʫʩʦʚ (ʚʠʨʦʧʦʨʠʥʳ) ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʙʝʣʢʦʚʳʭ ʤʠʰʝʥʝʡ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʧʨʦʩʪʦʪʘ ʘʨʭʠʪʝʢʪʫʨʳ ʢʘʥʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʭ ʩʪʨʫʢʪʫʨʫ ʠ ʧʨʦʚʦʜʠʪʴ ʚʠʨʪʫʘʣʴʥʳʡ ʧʦʠʩʢ ʥʦʚʳʭ 

ʠʥʛʠʙʠʪʦʨʦʚ. ɺ ʦʙʟʦʨʝ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʥʥʳʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʦʙ ʠʟʚʝʩʪʥʳʭ ʠʦʥʥʳʭ ʢʘʥʘʣʘʭ ʚʠʨʫʩʦʚ, 

ʚʳʟʳʚʘʶʱʠʭ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʚʠʨʦʧʦʨʠʥʦʚ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ, 

ʛʝʧʘʪʠʪʘ ʉ, ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ, ʧʘʧʠʣʣʦʤʳ, ʢʦʨʦʥʘʚʠʨʫʩʦʚ ʠ ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʛʦ ʚʠʨʫʩʘ ʛʝʪʝʨʦʮʠʢʣʠʯʝ-

ʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʦ ʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʚʠʨʦʧʦʨʠʥʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʨʦʧʦʨʠʥʳ, ʠʥʛʠʙʠʪʦʨʳ, ʠʦʥʥʳʝ ʢʘʥʘʣʳ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʝ ʧʨʝʧʘʨʘʪʳ. 
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ʚʠʨʫʩʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʥʦʨʦʜʥʦʩʪʴʶ ʚʦʟʤʦʞʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʤʠʰʝʥʝʡ. ɺ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʮʠʢʣʝ 

ʤʥʦʛʠʭ ʚʠʨʫʩʦʚ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʛʨʫʧʧʘ ʙʝʣʢʦʚ, 

ʦʙʲʝʜʠʥʝʥʥʘʷ ʦʙʱʝʡ ʬʫʥʢʮʠʝʡ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʥʠʮʘʝ-

ʤʦʩʪʠ ʤʝʤʙʨʘʥ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʚʠʨʦʧʦʨʠʥʳ. ʇʨʠʟʥʘ-

ʢʘʤʠ ʵʪʠʭ ʙʝʣʢʦʚ ʷʚʣʷʶʪʩʷ ʦʙʳʯʥʦ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ, 

ʯʘʱʝ ʚʩʝʛʦ ʜʦ 120 ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, ʥʘʣʠ-

ʯʠʝ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʛʠʜʨʦʬʦʙʥʳʭ ʫʯʘʩʪʢʦʚ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʦʣʠʛʦʤʝʨʠʟʘʮʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʭ ʢʘʥʘʣʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʪʨʘʥʩʧʦʨʪ ʥʝʙʦʣʴʰʠʭ ʠʦʥʦʚ.4 ɺʠʨʦʧʦʨʠʥʳ ʞʠʟʥʝʥʥʦ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʦʚ: ʧʦʚʨʝʞʜʝʥʠʝ 

ʠʣʠ ʫʜʘʣʝʥʠʝ ʛʝʥʘ, ʢʦʜʠʨʫʶʱʝʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʙʝʣʦʢ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʥʠʞʝʥʠʶ ʠʣʠ ʠʩʯʝʟʥʦʚʝʥʠʶ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ.4e ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʠʨʦʧʦʨʠʥʳ ʚʩʝ 

ʯʘʱʝ ʩʪʘʥʦʚʷʪʩʷ ʤʠʰʝʥʷʤʠ ʧʨʠ ʧʦʠʩʢʝ ʚʦʟʤʦʞʥʳʭ 

ʧʫʪʝʡ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʚʠʨʫʩʥʦʡ ʨʝʧʨʦʜʫʢʮʠʠ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʠʭ ʥʝʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʠʩʩʣʝʜʦʚʘʪʴ ʵʪʠ ʙʝʣʢʠ ʢʘʢ ʧʨʠ 

ʧʦʤʦʱʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʝʪʦʜʦʚ 

ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ. ʇʨʠ ʧʦʤʦʱʠ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʜʠʥʘʤʠʢʠ ʤʦʞʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʩʪʨʫʢʪʫʨʳ ʪʘʢʠʭ ʥʝʙʦʣʴʰʠʭ ʙʝʣʢʦʚ, ʘ ʪʘʢʞʝ ʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʩ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʣʠʛʘʥʜʘʤʠ. ɺʠʨʪʫʘʣʴ-

ʥʳʡ ʜʠʟʘʡʥ ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘ-

ʙʦʪʢʠ ʥʦʚʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʄ2 ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʠ ʨ7 ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ ʉ (HCV p7), ʧʦʩʢʦʣʴʢʫ 

ʠʟʚʝʩʪʥʳ ʠʭ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʠ ʠʩʩʣʝʜʦʚʘʥ ʧʨʠʥʮʠʧ 

ʠʭ ʨʘʙʦʪʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʙʣʦʢʠʨʦʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʤʘʣʳʭ ʤʦʣʝʢʫʣ (ʨʠʩ. 1).5 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʚʩʝʛʦ 29 ʦʧʘʩʥʳʭ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʚʠʨʫʩʦʚ, ʚ ʮʠʢʣʝ ʨʝʧʨʦʜʫʢʮʠʠ ʢʦʪʦʨʳʭ ʧʨʠ-

ʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʠʦʥʥʳʝ ʢʘʥʘʣʳ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ 

ʠʟ ʵʪʦʛʦ ʩʧʠʩʢʘ, ʪʨʝʙʫʶʱʠʤʠ ʫʩʠʣʝʥʥʦʛʦ ʧʦʠʩʢʘ 

ʤʝʪʦʜʦʚ ʪʝʨʘʧʠʠ, ʧʦ ʜʘʥʥʳʤ ɺʆɿ, ʥʘ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʷʚʣʷʶʪʩʷ: ʚʠʨʫʩ ʕʙʦʣʘ, ʢʦʨʦʥʘʚʠʨʫʩʳ ʊʆʈʉ ʠ 

ɹɺʈʉ ʠ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʦʙʥʘʨʫʞʝʥʥʳʡ ʢʦʨʦʥʘʚʠʨʫʩ 

2019-nCoV.5m ɸʥʘʣʠʟ ʛʝʥʦʤʘ ʧʦʩʣʝʜʥʝʛʦ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʦʥ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʛʝʥʳ, ʢʦʜʠʨʫʶʱʠʝ ʚʠʨʦʧʦʨʠʥʳ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʨʫʛʠʭ ʢʦʨʦʥʘʚʠʨʫʩʦʚ. ʆʜʥʘʢʦ, 

ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʪʦʣʴʢʦ ʚ ʦʪʥʦ-

ʰʝʥʠʠ 8 ʚʠʨʫʩʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʘʡʜʝʥʳ ʠʥʛʠʙʠʪʦʨʳ 

ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ (ʪʘʙʣ. 1). 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʨʦʪʠʚʦ-

ʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ 

ʘʤʘʥʪʘʜʠʥ, ʢʦʪʦʨʳʡ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʨʠʧʧʘ ʚ 

1966 ʛ.31 ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʝʛʦ ʜʝʡʩʪʚʠʷ ʧʨʠʚʝʣʦ ʢ 

ʦʪʢʨʳʪʠʶ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʄ2 ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ.32 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʧʦʜʨʦʙ-

ʥʦʡ ʤʦʜʝʣʠ ʨʘʙʦʪʳ ʢʘʥʘʣʘ ʠ ʚʳʷʚʣʝʥʠʶ ʧʨʠʥʮʠʧʦʚ ʝʛʦ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʙʝʣʦʢ ʄ2 ʥʝʦʙʭʦʜʠʤ ʚʠʨʫʩʫ ʛʨʠʧʧʘ ʜʣʷ ʩʥʷʪʠʷ ʢʘʧʩʠʜ-

ʥʦʡ ʦʙʦʣʦʯʢʠ ʧʦʩʣʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʢʣʝʪʢʫ. ʈʘʙʦʪʘ 

ʢʘʥʘʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʝ ʧʨʦʪʦʥʦʚ ʚʥʫʪʨʴ 

ʚʠʨʫʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʥʠʞʝʥʠʶ ʨʅ ʚʥʫʪʨʠ 

ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ ʠ ʠʟʤʝʥʝʥʠʶ ʢʦʥʬʦʨʤʘʮʠʠ ʙʝʣʢʦʚ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʘʧʩʠʜ. ɿʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ 

ɺʠʨʫʩ ɺʠʨʦʧʦʨʠʥʳ 

Caliciviridae 

ʂʘʣʠʮʠʚʠʨʫʩʳ NS1-26 

Coronaviridae 

ʂʦʨʦʥʘʚʠʨʫʩ ʊʆʈʉ (SARS) E,7 ORF3a,8 ORF8a9 

ʈʝʩʧʠʨʘʪʦʨʥʳʡ ʢʦʨʦʥʘʚʠʨʫʩ (CoV) E,10 ORF4a11 

ʂʦʨʦʥʘʚʠʨʫʩ 2019-nCoV E,12 ORF3a,12 ORF812 

Filoviridae 

ɺʠʨʫʩ ʕʙʦʣʘ (EBOV) delta13 

Flaviviridae 

ɺʠʨʫʩ ʛʝʧʘʪʠʪʘ ʉ (HCV) p714 

ɺʠʨʫʩ ɼʝʥʛʝ (DENV) M,15 NS2A,16 NS2B,17 2K18 

ɺʠʨʫʩ ʣʠʭʦʨʘʜʢʠ ɿʘʧʘʜʥʦʛʦ ʅʠʣʘ (WNV) MgM18 

Orthomyxoviridae 

ɺʠʨʫʩ ʛʨʠʧʧʘ ɸ (IAV) AM2,19 PB1-F220 

ɺʠʨʫʩ ʛʨʠʧʧʘ ɺ (IBV) BM2,19 NB19 

ɺʠʨʫʩ ʛʨʠʧʧʘ ʉ (ICV) CM219 

Orthopoxvirus 

ɺʠʨʫʩ ʥʘʪʫʨʘʣʴʥʦʡ ʦʩʧʳ (VarV) gp151,18 Gp17018 

Papillomaviridae 

ɺʠʨʫʩ ʧʘʧʠʣʣʦʤʳ ʯʝʣʦʚʝʢʘ (HPV) E521 

Paramyxoviridae 

ʈʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʳʡ ʚʠʨʫʩ (HRSV) SH22 

Phycodnaviridae 

ɺʠʨʫʩ ʭʣʦʨʝʣʣʳ (ATCV-1) Kcv23 

Picornaviridae 

ʇʦʣʠʦʚʠʨʫʩ (PV) 

2B24 ɺʠʨʫʩ ʂʦʢʩʘʢʠ (CV) 

ʕʥʪʝʨʦʚʠʨʫʩ 71 ʪʠʧʘ (EV71) 

ʈʠʥʦʚʠʨʫʩʳ (HRV) VP425 

Polyomaviridae 

ʇʦʣʠʦʤʘʚʠʨʫʩ ʯʝʣʦʚʝʢʘ JC (JCPyV) 
JC26 

ɺʠʨʫʩ SV40 

Reoviridae 

ʈʦʪʘʚʠʨʫʩ (RotV) NSP427 

Retroviridae 

ɺʀʏ-1 (HIV-1) Vpu28 

ʊ-ʣʠʤʬʦʪʨʦʧʥʳʡ ʚʠʨʫʩ ʯʝʣʦʚʝʢʘ (HTLV-1) P1329 

Togaviridae 

ɺʠʨʫʩ ʣʝʩʘ ʉʝʤʣʠʢʠ (SFV) 

6K30 

ɺʠʨʫʩ ʣʠʭʦʨʘʜʢʠ ʉʠʥʜʙʠʩ (SINV) 

ɺʠʨʫʩ ʣʠʭʦʨʘʜʢʠ ʨʝʢʠ ʈʦʩʩ (RRV) 

ɺʦʩʪʦʯʥʳʡ ʵʥʮʝʬʘʣʦʤʠʝʣʠʪ ʣʦʰʘʜʝʡ (EEE) 

ɺʠʨʫʩ ʏʠʢʫʥʛʫʥʴʷ (CHIKV) 

ʈʠʩʫʥʦʢ 1. ɺʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʠʦʥʥʦʳʭ ʢʘʥʘʣʦʚ ʄ2 (ʩʣʝʚʘ) 

ʠ HCV ʨ7 (ʩʧʨʘʚʘ), ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʩʠʤʫʣʷʮʠʠ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ.5f,h 

ʊʘʙʣʠʮʘ 1. ɺʠʨʫʩʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʠʨʦʧʦʨʠʥʳ 

(ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʙʝʣʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʘʡʜʝʥʳ 

ʠʥʛʠʙʠʪʦʨʳ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ) 



Chem. Heterocycl. Compd. 2020, 56(6), 626ï635 [ʍʠʤʠʷ ʛʝʪʝʨʦʮʠʢʣ. ʩʦʝʜʠʥʝʥʠʡ 2020, 56(6), 626ï635] 

628 

ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʚʠʨʫʩʥʦʡ ʈʅʂ.33 

ʉʪʨʫʢʪʫʨʘ ʙʝʣʢʘ ʄ2 ʩʦʜʝʨʞʠʪ 97 ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʠ ʨʘʟʜʝʣʝʥʘ ʥʘ 3 ʯʘʩʪʠ: ʚʥʝʢʣʝʪʦʯʥʳʡ 

ʜʦʤʝʥ (ʬʨʘʛʤʝʥʪʳ 1ï23), ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʜʦʤʝʥ 

(ʬʨʘʛʤʝʥʪʳ 47ï97) ʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʜʦʤʝʥ (ʬʨʘʛ-

ʤʝʥʪʳ 24ï46). ʏʝʪʳʨʝ ʤʦʣʝʢʫʣʳ ʙʝʣʢʘ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ʪʝʪʨʘʤʝʨʥʳʡ ʢʘʥʘʣ.34 ɼʣʷ ʨʘʙʦʪʳ ʢʘʥʘʣʘ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʬʨʘʛʤʝʥʪʳ ʛʠʩʪʠʜʠʥʘ 37 ʠ 

ʪʨʠʧʪʦʬʘʥʘ 41, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ''ʚʦʨʦʪʘ'', ʙʣʦʢʠʨʫʶ-

ʱʠʝ ʢʘʥʘʣ. ʇʨʠ ʧʨʦʪʦʥʠʨʦʚʘʥʠʠ ʬʨʘʛʤʝʥʪʦʚ ʛʠʩʪʠʜʠʥʘ 

37 ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʢʘʥʘʣʘ 

ʟʘ ʩʯʝʪ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ ʩʦʩʝʜʥʠʭ 

ʩʫʙʲʝʜʠʥʠʮ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ ʧʦʪʦʢ ʧʨʦʪʦ-

ʥʦʚ ʯʝʨʝʟ ʢʘʥʘʣ (ʨʠʩ. 2).35 ʄʝʭʘʥʠʟʤ ʙʣʦʢʠʨʦʚʘʥʠʷ 

ʙʝʣʢʘ ʄ2 ʩʦʩʪʦʠʪ ʚ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʠʥʛʠʙʠʪʦʨʘ ʚʥʫʪʨʴ 

ʧʦʣʦʩʪʠ ʢʘʥʘʣʘ ʠ ʝʛʦ ʬʠʟʠʯʝʩʢʦʤ ʙʣʦʢʠʨʦʚʘʥʠʠ.36 

ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʥʘ 2011 ʛ. ʚʩʝ ʚʳʷʚʣʝʥʥʳʝ ʰʪʘʤʤʳ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʦʙʣʘʜʘʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʘʤʘʥʪʘ-

ʜʠʥʫ,37 ʧʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʳʡ 

ʧʦʠʩʢ ʥʦʚʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʄ2 ʯʘʱʝ 

ʚʩʝʛʦ ʩʨʝʜʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʇʦʪʝʨʷ 

ʘʢʪʠʚʥʦʩʪʠ ʢʘʨʢʘʩʥʳʤʠ ʘʤʠʥʘʤʠ ʦʙʫʩʣʦʚʣʝʥʘ ʦʪʩʫʪ-

ʩʪʚʠʝʤ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʄ2 ʜʠʢʦʛʦ ʪʠʧʘ (M2-WT) ʚ 

ʩʪʨʫʢʪʫʨʝ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʧʨʠʨʦʜʝ ʰʪʘʤʤʦʚ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʫʪʘʥʪʥʳʤʠ ʠʦʥʥʳʤʠ 

ʢʘʥʘʣʘʤʠ ʄ2 ʷʚʣʷʶʪʩʷ S31N, V27A ʠ L26F.38 ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʠʦʥʥʳʡ ʢʘʥʘʣ M2-WT ʚʩʝ ʝʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʫʜʦʙʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʪʘʙʣ. 2 ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʨʷʜ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʦʷʚʣʷʶʱʠʭ ʚʳʩʦʢʫʶ 

ʠʥʛʠʙʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʦʥʥʦʤʫ 

ʢʘʥʘʣʫ ʄ2-WT. ʉʨʝʜʠ ʥʝʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʧʨʦʠʟʚʦʜʥʳʝ ʧʷʪʠ- ʠ 

ʰʝʩʪʠʯʣʝʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʘʟʦʪʠʩʪʳʭ ʥʘʩʳʱʝʥʥʳʭ 

ʛʝʪʝʨʦʮʠʢʣʦʚ. ʊʘʢ, ʧʦʣʫʠʥʛʠʙʠʨʫʶʱʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʚ ʤʠʢʨʦ- ʠ ʩʫʙʤʠʢʨʦʤʦʣʷʨʥʦʤ ʜʠʘʧʘʟʦʥʝ ʧʨʦʷʚʣʷʶʪ 

ʧʠʨʨʦʣʠʜʠʥʳ 1ï5 ʠ ʧʠʧʝʨʠʜʠʥʳ 6ï8, ʢʦʥʜʝʥʩʠʨʦʚʘʥ-

ʥʳʝ ʩ ʘʜʘʤʘʥʪʘʥʦʚʳʤ ʬʨʘʛʤʝʥʪʦʤ. ʈʦʜʩʪʚʝʥʥʳʝ ʧʠʨʨʦʣʠʜ-

2-ʦʥʳ 9ï10 ʠ ʧʠʧʝʨʠʜʠʥ-2-ʦʥ 11 ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦ-

ʢʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʉʨʝʜʠ ʘʟʘʧʨʦʧʝʣʣʘ-

ʥʦʚ 12ï21, ʩʦʜʝʨʞʘʱʠʭ ʧʠʨʨʦʣʠʜʠʥʦʚʳʡ ʮʠʢʣ, ʪʘʢʞʝ 

ʥʘʡʜʝʥʳ ʩʦʝʜʠʥʝʥʠʷ ʩ ʚʳʩʦʢʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʘʢʪʠʚ-

ʥʦʩʪʴʶ. ʉʧʠʨʦʩʦʯʣʝʥʝʥʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʧʠʨʨʦʣʠʜʠʥʘ 

22, ʧʠʧʝʨʠʜʠʥʦʚ 23, 24, ʧʠʧʝʨʘʟʠʥʘ 25, 1,3-ʜʠʪʠʘʥʘ 26, 

ʪʠʘʟʦʣʠʜʠʥʘ 27 ʠʤʝʶʪ ʧʦʣʫʠʥʛʠʙʠʨʫʶʱʠʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʚ ʤʠʢʨʦʤʦʣʷʨʥʦʤ, ʘ ʧʨʦʠʟʚʦʜʥʦʝ ʪʠʘʟʦʣʠʥʘ 28 ï 

ʚ ʥʘʥʦʤʦʣʷʨʦʤ ʜʠʘʧʘʟʦʥʘʭ. ʇʨʦʠʟʚʦʜʥʳʝ 3-ʦʢʩʘʙʠʮʠʢʣʦ-

[3.3.1]ʥʦʥ-6-ʝʥʘ 29ï31 ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʦʡ ʠʥʛʠʙʠ-

ʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʥʘʣʫ ʄ2. 

ɺ 2013 ʛ. ʙʳʣ ʥʘʯʘʪ ʧʦʠʩʢ ʥʦʚʳʭ ʠʥʛʠʙʠʪʦʨʦʚ 

ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʩʨʝʜʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʛʝʪʝʨʦʮʠʢ-

ʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣ ʥʘʡʜʝʥ 

ʨʷʜ ʩʪʨʫʢʪʫʨ, ʩʦʜʝʨʞʘʱʠʭ ʬʨʘʛʤʝʥʪʳ ʠʟʦʢʩʘʟʦʣʘ ï 

ʩʦʝʜʠʥʝʥʠʷ 33, 34, ʠʤʠʜʘʟʦʣʘ ï ʩʦʝʜʠʥʝʥʠʝ 35, ʧʠʨʠ-

ʤʠʜʠʥʘ ï ʩʦʝʜʠʥʝʥʠʝ 37, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʠʥʛʠʙʠ-

ʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʤʠʢʨʦʤʦʣʷʨʥʦʤ ʜʠʘʧʘʟʦʥʝ ʢʦʥ-

ʮʝʥʪʨʘʮʠʡ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʪʨʫʢʪʫʨʘïʘʢʪʠʚʥʦʩʪʴ ʙʳʣ ʧʦʣʫʯʝʥ ʨʷʜ ʧʷʪʠʯʣʝʥʥʳʭ 

ʛʝʪʝʨʦʮʠʢʣʦʚ 38ï51, ʧʨʦʷʚʣʷʶʱʠʭ ʠʥʛʠʙʠʨʫʶʱʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ ʥʘ ʩʫʙʤʠʢʨʦʤʦʣʷʨʥʦʤ ʫʨʦʚʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ. 

ʊʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʨʷʜʫ ʧʠʨʘʟʦʣʦʚ ï ʩʦʝʜʠʥʝʥʠʝ 52, ʪʠʦʬʝʥʦʚ ï ʩʦʝʜʠʥʝʥʠʝ 

53, ʩʝʣʝʥʦʬʝʥʦʚ ï ʩʦʝʜʠʥʝʥʠʝ 54, ʠ ʪʠʘʟʦʣʦʚ ï ʩʦʝʜʠ-

ʥʝʥʠʝ 55. ʇʨʦʠʟʚʦʜʥʳʝ ʪʝʪʨʘʟʦʣʦʚ 56, 57 ʦʙʣʘʜʘʶʪ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʤʠʢʨʦʤʦʣʷʨʥʦʤ ʜʠʘʧʘ-

ʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ. ʉʨʝʜʠ ʰʝʩʪʠʯʣʝʥʥʳʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ 

ʛʝʪʝʨʦʮʠʢʣʦʚ ʠʥʛʠʙʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʠʦʥʥʦʤʫ ʢʘʥʘʣʫ ʄ2 ʧʨʦʷʚʣʷʶʪ ʧʨʦʠʟʚʦʜʥʳʝ 

ʧʠʨʠʜʠʥʘ ï ʩʦʝʜʠʥʝʥʠʷ 58, 64, ʠ ʧʠʨʠʤʠʜʠʥʘ ï ʩʦʝʜʠ-

ʥʝʥʠʷ 59, 60. ʊʘʢʞʝ ʠʥʛʠʙʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʠʦʥʥʦʤʫ ʢʘʥʘʣʫ ʄ2 ʧʨʦʷʚʣʷʶʪ ʧʨʦʠʟ-

ʚʦʜʥʳʝ ʪʠʦʬʝʥʘ ï ʩʦʝʜʠʥʝʥʠʷ 61, 63, 65ï67, ʬʫʨʘʥʘ ï 

ʩʦʝʜʠʥʝʥʠʝ 62, ʠʥʜʦʣʘ ï ʩʦʝʜʠʥʝʥʠʝ 68, ʠ ʧʠʨʨʦʣʠʜʠʥʘ ï 

ʩʦʝʜʠʥʝʥʠʝ 69.  
ʈʘʥʝʝ ʥʦʚʳʝ ʠʥʛʠʙʠʪʦʨʳ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʄ2 ʨʘʟ-

ʨʘʙʦʪʳʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʭʦʜʩʪʚʘ ʩ ʧʨʦ-

ʠʟʚʦʜʥʳʤʠ ʘʜʘʤʘʥʪʘʥʘ. ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʜʣʷ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʩʚʷʟʳʚʘʥʠʷ ʩ ʢʘʥʘʣʦʤ ʪʨʝʙʫʝʪʩʷ ʣʠʧʦʬʠʣʴʥʳʡ 

ʢʘʨʢʘʩ ʠ ʩʚʷʟʘʥʥʘʷ ʩ ʥʠʤ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʛʨʫʧʧʘ. ʇʦʠʩʢ ʤʥʦʛʠʭ ʠʟ ʧʦʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣ. 1 

ʩʦʝʜʠʥʝʥʠʡ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʜʘʥʥʦʤʫ ʧʫʪʠ (ʩʦʝʜʠʥʝʥʠʷ 

1ï26), ʦʜʥʘʢʦ ʩʢʨʠʥʠʥʛ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʙʠʙʣʠʦʪʝʢ (ʩʦʝʜʠʥʝʥʠʷ 29ï37), ʘ ʪʘʢʞʝ 

ʈʠʩʫʥʦʢ 2. ʄʝʭʘʥʠʟʤ ʨʘʙʦʪʳ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʄ2 ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ. ʉʚʝʨʭʫ ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʚʠʜ ʦʪʢʨʳʪʦʛʦ (ʩʣʝʚʘ) ʠ 

ʟʘʢʨʳʪʦʛʦ (ʩʧʨʘʚʘ) ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ. ʉʥʠʟʫ ʧʦʢʘʟʘʥʳ 

ʦʪʢʨʳʪʳʡ ʠ ʟʘʢʨʳʪʳʡ ʢʘʥʘʣʳ ʚ ʚʠʜʝ ʜʚʫʭ ʧʨʦʪʠʚʦʣʝʞʘʱʠʭ 

ʩʫʙʲʝʜʠʥʠʮ, ʨʘʩʩʪʦʷʥʠʷ ʦʙʦʟʥʘʯʝʥʳ ʚ ¡.35b 
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ʊʘʙʣʠʮʘ 2. ɻʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʠʥʛʠʙʠʪʦʨʳ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʄ2 (ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʜʠʢʦʛʦ ʪʠʧʘ (WT)) 

ʉʦʝʜʠʥʝʥʠʝ 
ʂʦʥʮʝʥʪʨʘʮʠʷ, 
IC50/EC50, ɛM 

ʉʩʳʣʢʘ 

3 4 1 

1 

 

EC50 2.2 39 

2 

 

EC50 3.4 39 

3 

 

EC50 7.7 39 

4 

 

EC50 0.46 39 

5 

 

EC50 2.4 39 

6 

 

EC50 4.1 39 

7 

 

EC50 4.4 39 

8 

 

EC50 0.6 39 

9 

 

EC50 4.1 39 

10 

 

EC50 5.3 39 

11 

 

EC50 1.4 39 

12 

 

EC50 <0.8 40 

13 

 

EC50 2.0 40 

14 

 

IC50 1.50 41 

ʉʦʝʜʠʥʝʥʠʝ 
ʂʦʥʮʝʥʪʨʘʮʠʷ, 
IC50/EC50, ɛM 

ʉʩʳʣʢʘ 

2 3 1 

15 

 

IC50 1.64 41 

16 

 

IC50 1.24 41 

17 

 

IC50 1.05 42 

18 

 

IC50 3.4 42 

19 

 

IC50 0.8 43 

20 

 

IC50 34 44 

21 

 

IC50 24 44 

22 

 

EC50 2.66 45 

23 

 

IC50 1.0 46 

24 

 

IC50 7.0 46 

25 

 

EC50 8.58 47 

26 

 

EC50 0.07 48 
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ʊʘʙʣʠʮʘ 2 (ʧʨʦʜʦʣʞʝʥʠʝ) 

2 3 1 

27 

 

EC50 1.5 49 

28 

 

EC50 0.03 50 

29 

 

IC50 1.0 51 

30 

 

IC50 <1.0 51 

31 

 

IC50 <1.0 51 

32 

 

EC50 2.5 52 

33 

 

EC50 0.8 52 

34 

 

EC50 1.5 52 

35 

 

EC50 0.3 52 

36 

 

EC50 0.4 52 

37 

 

EC50 1.1 52 

38 

 

EC50 0.3 53 

2 3 1 

39 

 

EC50 0.9 53 

40 

 

EC50 1.2 53 

41 

 

EC50 0.5 53 

42 

 

EC50 0.1 53 

43 

 

EC50 0.3 53 

44 

 

EC50 0.4 54 

45 

 

EC50 0.1 55 

46 

 

EC50 0.2 55 

47 

 

EC50 3.1 55 

48 

 

EC50 0.7 55 

49 

 

EC50 0.5 55 

50 

 

EC50 0.8 55 

51 

 

EC50 1.0 55 

52 

 

IC50 2.27 56 

53 

 

EC50 1.0 57 

54 

 

EC50 2.2 57 

* HOAdNH ï 3-(ʛʠʜʨʦʢʩʠ)ʘʜʘʤʘʥʪʘʥ-1-ʠʣ. 
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ʊʘʙʣʠʮʘ 2 (ʦʢʦʥʯʘʥʠʝ) 

2 3 1 

55 

 

IC50 0.11 58 

56 

 

EC50 0.3 59 

57 

 

EC50 5.4 59 

58 

 

EC50 0.4 60 

59 

 

EC50 1.5 61 

60 

 

EC50 0.7 61 

61 

 

EC50 0.47 62 

62 

 

EC50 1.06 62 

1 2 3 

63 

 

EC50 1.38 62 

64 

 

IC50 >10 51 

65 

 

IC50 2.38 63 

66 

 

IC50 0.90 63 

67 

 

IC50 2.26 63 

68 

 

IC50 1.02 63 

69 

 

IC50 0.74 63 

* HOAdNH ï 3-(ʛʠʜʨʦʢʩʠ)ʘʜʘʤʘʥʪʘʥ-1-ʠʣ. 

ʤʦʣʝʢʫʣʷʨʥʳʡ ʜʦʢʠʥʛ (ʩʦʝʜʠʥʝʥʠʷ 38ï58) ʧʨʠʚʝʣʠ ʢ 

ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ ʪʠʧʦʚ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʚʠʨʫʩ ʛʨʠʧʧʘ. ʄʥʦʛʠʝ ʠʟ ʥʘʡʜʝʥ-

ʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʩ ʠʦʥʥʳʤ 

ʢʘʥʘʣʦʤ ʄ2 ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʜʠʢʦʛʦ ʪʠʧʘ, ʥʦ ʠ ʩ 

ʢʘʥʘʣʘʤʠ ʤʫʪʘʥʪʥʳʭ ʰʪʘʤʤʦʚ. ʅʘʠʙʦʣʴʰʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ ʧʨʦʷʚʣʷʶʪ ʩʦʝʜʠʥʝʥʠʷ 18 ʠ 44ï51, ʧʦʣʫʠʥʛʠʙʠ-

ʨʫʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʩʫʙʤʠʢʨʦ-

ʤʦʣʷʨʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʆʪʣʠʯʠʝ ʤʫʪʘʥʪʥʳʭ ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ 

ʄ2 ʦʪ ʢʘʥʘʣʘ ʜʠʢʦʛʦ ʪʠʧʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʦʩʣʘʙʣʝʥʠʠ ʛʠʜʨʦʬʦʙʥʦʡ ʫʧʘʢʦʚʢʠ ʤʝʞʜʫ N-ʪʝʨʤʠ-

ʥʘʣʴʥʳʤʠ ʢʦʥʮʘʤʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʭ ʩʧʠʨʘʣʝʡ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪ ʙʦʣʝʝ ʩʚʦʙʦʜʥʫʶ, ʜʠʥʘʤʠʯʥʫʶ ʪʝʪʨʘʤʝʨʥʫʶ 

ʩʪʨʫʢʪʫʨʫ. ɹʦʣʝʝ ʩʚʦʙʦʜʥʘʷ ʫʧʘʢʦʚʢʘ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʩʚʷʟʳʚʘʥʠʶ ʠʥʛʠʙʠʪʦʨʘ ʧʦ ʧʨʠʯʠʥʝ ʦʩʣʘʙʣʝʥʠʷ ʛʠʜʨʦ-

ʬʦʙʥʳʭ ʢʦʥʪʘʢʪʦʚ ʚʥʫʪʨʠ ʧʦʨʳ. ʇʦʵʪʦʤʫ ʧʦʚʳʰʝʥʠʝ 

ʘʬʬʠʥʥʦʩʪʠ ʥʦʚʳʭ ʣʠʛʘʥʜʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʧʦʷʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʠʧʦʚ ʢʦʥʪʘʢʪʦʚ (ʵʣʝʢʪʨʦ-

ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ, ʘ ʪʘʢʞʝ ḯ́  ʠ ʛʠʜʨʦ-

ʬʦʙʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ) ʤʝʞʜʫ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤʠ 

ʬʨʘʛʤʝʥʪʘʤʠ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʧʦʨʳ ʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝ-

ʩʢʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʠʥʛʠʙʠʪʦʨʦʚ (ʨʠʩ. 3). 

ɼʣʷ ʜʨʫʛʠʭ ʚʠʨʫʩʥʳʭ ʢʘʥʘʣʦʚ ʠʟʚʝʩʪʥʦ ʤʘʣʦ 

ʠʥʛʠʙʠʪʦʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʦʥʥʳʤ ʢʘʥʘʣʦʤ ʄ2 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ. ʀʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥ ʠʦʥʥʳʡ ʢʘʥʘʣ 

p7 ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ ʉ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʦʩʪʨʦʝʥʳ ʚʠʨʪʫʘʣʴ-

ʥʳʝ ʤʦʜʝʣʠ. ʇʨʠ ʧʦʤʦʱʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʙʳʣ 

ʥʘʡʜʝʥ ʨʷʜ ʩʦʝʜʠʥʝʥʠʡ (ʛʝʢʩʘʤʝʪʠʣʝʥʘʤʠʣʦʨʠʜ 37, 

ʈʠʩʫʥʦʢ 3. a) ʉʪʨʦʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʫʪʘʥʪʥʦʛʦ ʠʦʥʥʦʛʦ 

ʢʘʥʘʣʘ S31N ʄ2 ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʩ ʩʦʝʜʠʥʝʥʠʝʤ 44 ʠ 

b) ʦʩʥʦʚʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʠʥʛʠʙʠʪʦʨʦʤ ʠ ʘʤʠʥʦ-

ʢʠʩʣʦʪʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ.54 
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BIT-225 70, ʧʨʦʠʟʚʦʜʥʳʝ ʙʝʥʟʠʤʠʜʘʟʦʣʠʥ-2-ʠʤʠʥʘ 71, 

ʠʥʜʦʣʠʥ-2-ʦʥʘ 72, 4,5-ʜʠʛʠʜʨʦʧʠʨʘʟʠʥ-2-ʦʥʘ 73, ʧʠʧʝʨʠ-

ʜʠʥʘ 74, ʠʤʠʜʘʟʦʣʘ 75, ʧʠʨʨʦʣʠʜʠʥʘ 76 ʠ ʪʝʪʨʘʟʦʣʘ 77, 

ʪʘʙʣ. 3), ʵʬʬʝʢʪʠʚʥʦ ʙʣʦʢʠʨʫʶʱʠʭ ʝʛʦ ʨʘʙʦʪʫ ʠ ʠʥʛʠ-

ʙʠʨʫʶʱʠʭ ʨʝʧʨʦʜʫʢʮʠʶ ʚʠʨʫʩʘ. ʀʦʥʥʳʝ ʢʘʥʘʣʳ ʜʨʫʛʠʭ 

ʚʠʨʫʩʦʚ ʠʟʫʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ, ʧʦʵʪʦʤʫ ʧʦʠʩʢ 

ʠʥʛʠʙʠʪʦʨʦʚ ʠʭ ʨʘʙʦʪʳ ʦʩʥʦʚʘʥ ʥʘ ʩʢʨʠʥʠʥʛʝ ʙʠʙʣʠʦ-

ʪʝʢ ʩʦʝʜʠʥʝʥʠʡ. ʀʤʝʶʱʠʡʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʜʦʩʪʘʪʦʯʥʦ ʩʢʫʜʥʳʡ ʦʙʲʝʤ ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʟʜʝʩʴ ʦʮʝʥʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʩʪʨʫʢʪʫʨʘïʘʢʪʠʚʥʦʩʪʴ, ʫʯʠʪʳʚʘʷ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠ-

ʯʘʶʱʝʝʩʷ ʩʪʨʦʝʥʠʝ ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʨʘʟʥʳʭ ʚʠʨʫʩʦʚ. 

ɻʝʢʩʘʤʝʪʠʣʝʥʘʤʠʣʦʨʠʜ 37 ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʘʢʪʠʚ-

ʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ɽ ʢʦʨʦʥʘʚʠʨʫʩʦʚ 

ʠ ʩʨʝʜʥʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ 

Vpu ɺʀʏ. ʇʨʦʠʟʚʦʜʥʦʝ ʧʠʨʘʟʦʣʘ (BIT-225) 70 ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ Vpu 

ɺʀʏ. ʅʝʢʦʪʦʨʳʝ ʬʣʘʚʦʥʦʠʜʳ ʧʨʦʷʚʣʷʶʪ ʟʘʤʝʪʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ORF3a 

ʢʦʨʦʥʘʚʠʨʫʩʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʦʙʣʘʜʘʝʪ ʶʛʣʘʥʠʥ 78. ɸʥʘʣʦʛʠ ʘʣʢʘʣʦʠʜʘ ʣʠʢʦʨʠʥʘ 79 

ʠ 80 ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʠʥʛʠʙʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ 2K ʚʠʨʫʩʘ ɼʝʥʛʝ. ʈʷʜ 

ʘʣʢʠʣʠʨʦʚʘʥʥʳʭ ʠʤʠʥʦʩʘʭʘʨʠʜʦʚ 81, 82 ɻ ʬʬʝʢʪʠʚʥʦ 

ʙʣʦʢʠʨʫʶʪ ʨʝʧʨʦʜʫʢʮʠʶ ʚʠʨʫʩʘ ʧʘʧʠʣʣʦʤʳ ʯʝʣʦʚʝʢʘ 

ʟʘ ʩʯʝʪ ʩʚʷʟʳʚʘʥʠʷ ʩ ʝʛʦ ʠʦʥʥʳʤ ʢʘʥʘʣʦʤ ɽ5. ʇʠʨʦʥʠʥ ɹ 

(83) ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʥʘʨʫʰʘʝʪ ʨʘʙʦʪʫ ʠʦʥʥʦʛʦ 

ʢʘʥʘʣʘ SH ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʛʦ ʚʠʨʫʩʘ (ʪʘʙʣ. 3). 

ʉʦʝʜʠʥʝʥʠʝ 
ʀʥʛʠʙʠʨʫʶʱʘʷ 
ʢʦʥʮʝʥʪʨʘʮʠʷ, 

IC50, ɛM 

ʇʨʦʪʠʚʦʚʠʨʫʩʥʘʷ 
ʘʢʪʠʚʥʦʩʪʴ, 

EC50, ɛM 
ʀʦʥʥʳʡ ʢʘʥʘʣ ʉʩʳʣʢʘ 

1 2 3 4 5 

37 

 

IC100 100* 
ʥ/ʦ** 
IC100 50* 

ʥ/ʦ 
EC50 1.34 
ʥ/ʦ 

p7 
E 
Vpu 

64 
65 
66 

70 

 

IC50 0.314 
IC50 40* 

100* 
EC50 2.25 

p7 
Vpu 

67 
68 

71 

 

IC50 0.14 ʥ/ʦ p7 69a,b 

72 

 

IC50 0.184 ʥ/ʦ p7 69b 

73 

 

ʥ/ʦ IC50 0.52 p7 5h 

74 

 

ʥ/ʜ*** ʥ/ʜ p7 70 

75 

 

ʥ/ʜ ʥ/ʜ p7 70 

ʊʘʙʣʠʮʘ 3. ʀʥʛʠʙʠʪʦʨʳ ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʚʠʨʫʩʦʚ ʛʝʧʘʪʠʪʘ ʉ, ɺʀʏ, ʢʦʨʦʥʘʚʠʨʫʩʦʚ, ʚʠʨʫʩʘ ʧʘʧʠʣʣʦʤʳ ʯʝʣʦʚʝʢʘ, 

ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʛʦ ʚʠʨʫʩʘ 



Chem. Heterocycl. Compd. 2020, 56(6), 626ï635 [ʍʠʤʠʷ ʛʝʪʝʨʦʮʠʢʣ. ʩʦʝʜʠʥʝʥʠʡ 2020, 56(6), 626ï635] 

633 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ, 

ʷʚʣʷʷʩʴ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʬʘʨʤʘʢʦʬʦʨʘʤʠ, 

ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʙʝʣʢʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʩ ʚʠʨʦʧʦʨʠʥʘʤʠ, ʵʬʬʝʢʪʠʚʥʦ ʙʣʦʢʠʨʫʷ ʠʭ ʨʘʙʦʪʫ. 

ʍʦʪʷ ʚ ʜʘʥʥʦʤ ʦʙʟʦʨʝ ʧʨʠʚʝʜʝʥʳ ʪʦʣʴʢʦ ʩʦʝʜʠʥʝʥʠʷ ʩ 

ʜʦʢʘʟʘʥʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʚʠʨʫʩʥʳʤʠ ʠʦʥʥʳʤʠ 

ʢʘʥʘʣʘʤʠ, ʩʨʝʜʠ ʩʦʝʜʠʥʝʥʠʡ ʩ ʚʳʨʘʞʝʥʥʦʡ ʧʨʦʪʠʚʦ-

ʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʦ ʩ ʥʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʤʝʭʘ-

ʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ, ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʤʦʛʫʪ 

ʚʩʪʨʝʯʘʪʴʩʷ ʣʠʛʘʥʜʳ ʜʘʥʥʳʭ ʤʠʰʝʥʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʚʠʨʦʧʦʨʠʥʳ ʷʚʣʷʶʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʩʪʳʤʠ ʧʦ ʩʪʨʦʝʥʠʶ ʙʝʣʢʘʤʠ, ʩʪʨʫʢʪʫʨʳ ʢʦʪʦʨʳʭ 

ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʤʠ, ʪʘʢ ʠ ʨʘʩʯʝʪʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʚʠʨʪʫʘʣʴ-

ʥʦʛʦ ʧʦʠʩʢʘ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ-ʣʠʜʝʨʦʚ. ɻʝʥʦʤ 

ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʦʧʘʩʥʳʭ ʚʠʨʫʩʦʚ ʢʦʜʠʨʫʝʪ ʙʝʣʢʠ, 

ʨʝʘʣʠʟʫʶʱʠʝ ʬʫʥʢʮʠʶ ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʧʦʢʘ ʯʪʦ ʥʝ ʥʘʡʜʝʥʦ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ, ʯʪʦ 

ʜʝʣʘʝʪ ʧʦʠʩʢ ʪʘʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʢʘʢ 

ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ, ʪʘʢ ʠ ʭʠʤʠʠ ʛʝʪʝʨʦʮʠʢʣʦʚ. 

 

ʆʙʟʦʨ ʧʦʜʛʦʪʦʚʣʝʥ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠ-

ʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ (  ̄0778-

2020-0005) ʠ ʈʌʌʀ (ʛʨʘʥʪ 19-03-00973). 

* ʅʘʙʣʶʜʘʝʪʩʷ ʧʦʣʥʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʢʘʥʘʣʘ. 
** ʥ/ʦ ï ʥʝ ʦʧʨʝʜʝʣʷʣʦʩʴ. 

*** ʥ/ʜ ï ʥʝʪ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ. 

1 2 3 4 5 

76 

 

ʥ/ʜ ʥ/ʜ p7 70 

77 

 

ʥ/ʜ ʥ/ʜ p7 70 

78 

 

IC50 2.3 ʥ/ʦ ORF3a 71 

79 

 

ʥ/ʦ EC50 0.4 2K 72 

80 

 

ʥ/ʦ EC50 0.5 2K 72 

81 

 

ʥ/ʜ ʥ/ʜ ɽ5 73 

82 

 

IC50 6.84 ʥ/ʜ ɽ5 73 

83 

 

Kd 6.8 ʥ/ʦ SH 74 

ʊʘʙʣʠʮʘ 3 (ʦʢʦʥʯʘʥʠʝ) 
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