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ʈʝʟʫʣʴʪʘʪʳ: 

Åɺʧʝʨʚʳʝ ʘʤʠʥʦʣʠʟʦʤ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ 

ʥʝʟʘʨʷʞʝʥʥʳʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 

ʧʠʣʣʘʨ[5]ʘʨʝʥʘ, ʩʦʜʝʨʞʘʱʠʝ 2-

ʛʠʜʨʦʢʩʠʵʪʠʣʘʤʠʜʥʳʝ ʠ 2- 

ʛʠʜʨʦʢʩʠʧʨʦʧʠʣʘʤʠʜʥʳʝ ʬʨʘʛʤʝʥʪʳ. 

Å ʇʨʦʚʝʜʝʥ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ 

(ʋʌ-, ʀʂ-ʩʧʝʢʪʨʳ ʠ ʩʧʝʢʪʨʳ ʗʄʈ 1ʅ, 13ʉ, NOESY ʠ 

HSQC), ʧʦʟʚʦʣʠʚʰʠʡ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʤʘʢʨʦʮʠʢʣʦʚ.  

Åʀʟʫʯʝʥʳ ʘʛʨʝʛʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʝʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʩ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʤʠ 

ʪʝʪʨʘʟʦʣʩʦʜʝʨʞʘʱʠʤʠ ʧʦʣʠʤʝʨʘʤʠ: ʧʦʣʠ-5-

ʚʠʥʠʣʪʝʪʨʘʟʦʣʦʤ (ʇɺʊ) ʠ ʧʦʣʠʚʠʥʠʣ(ʪʝʪʨʘʟʦʣ-2-

ʠʣ)ʵʪʠʣʦʚʳʤ ʵʬʠʨʦʤ (ʇɺʊʕ).  

Åʇʠʣʣʘʨ[5]ʘʨʝʥ, ʩʦʜʝʨʞʘʱʠʡ 2-

ʛʠʜʨʦʢʩʠʵʪʠʣʘʤʠʜʥʳʝ ʬʨʘʛʤʝʥʪʳ, ʚ ʚʦʜʥʦʤ 

ʨʘʩʪʚʦʨʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʇɺʊʕ ʦʙʨʘʟʫʝʪ 

ʤʦʥʦʜʠʩʧʝʨʩʥʳʝ ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʘʛʨʝʛʘʪʳ ʩʦ 

ʩʨʝʜʥʠʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʜʠʘʤʝʪʨʦʤ 117 ʥʤ.  

Åʄʦʨʬʦʣʦʛʠʷ ʦʙʨʘʟʫʶʱʠʭʩʷ ʯʘʩʪʠʮ ʫʩʪʘʥʦʚʣʝʥʘ 

ʤʝʪʦʜʦʤ ʧʨʦʩʚʝʯʠʚʘʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ. 

ʄʘʭʤʫʪʦʚʘ ʃʷʡʩʘʥ ʀʣʜʫʩʦʚʥʘ 1, ʐʫʨʧʠʢ ɼ.ʅ.1,  ʂʠʞʥʷʝʚ ɺ.ʅ.2,  ʉʪʦʡʢʦʚ ʀ.ʀ.1 

1ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʍʠʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ʄ. ɹʫʪʣʝʨʦʚʘ, 420008, ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ, ʫʣ. ʂʨʝʤʣʝʚʩʢʘʷ, 18 

2ʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,664033, ʈʦʩʩʠʷ, ʛ. ʀʨʢʫʪʩʢ, ʫʣ. ʂ. ʄʘʨʢʩʘ,1 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʦʩʠʪʝʣʝʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʮʝʣʝʚʦʡ ʜʦʩʪʘʚʢʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʠʚʠʥʠʣʪʝʪʨʘʟʦʣʦʚ (ʇɺʊ). ʆʜʥʘʢʦ ʦʩʪʘʝʪʩʷ 

ʥʝʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʘ ʧʦʣʫʯʝʥʠʷ ʥʘ ʠʭ ʦʩʥʦʚʝ ʚ ʚʦʜʥʳʭ 

ʩʨʝʜʘʭ ʩʪʘʙʠʣʴʥʳʭ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʜʠʩʧʝʨʩʠʡ. ɼʣ ̫

ʩʦʟʜʘʥʠʷ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʥʘʥʦʯʘʩʪʠʮ ʩ 

ʟʘʜʘʥʥʦʡ ʬʦʨʤʦʡ ʠ ʨʘʟʤʝʨʘʤʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʘʢʨʦʮʠʢʣʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʤʘʢʨʦʮʠʢʣʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʧʘʨʘ-ʮʠʢʣʦʬʘʥʦʚ ð 

ʧʠʣʣʘʨ[n]ʘʨʝʥʳ.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ 18-03-00315 ʠ ʛʨʘʥʪʘ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʰʢʦʣ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʅʐ-2499.2020.3).  

ʉʀʅʊɽɿ ʇʀʃʃɸʈ[N]ɸʈɽʅʆɺ: ʄɸʂʈʆʎʀʂʃʀɿɸʎʀʗ 1,4-ɼʀɸʃʂʆʂʉʀ ɹɽʅɿʆʃʆɺ ʀ ʀɿʋʏɽʅʀɽ 

ʀʍ ɸɻʈɽɻɸʎʀʆʅʅʓʍ ʉɺʆʁʉʊɺ ʉ ʊɽʊʈɸɿʆʃʉʆɼɽʈɾɸʑʀʄʀ ʇʆʃʀʄɽʈɸʄʀ 

ʈʠʩ. 1. ʉʕʄ ʠʟʦʙʨʘʞʝʥʠʷ - ʘʛʨʝʛʘʪʦʚ ʤʘʢʨʦʮʠʢʣʘ 

(10ï3 ʤʦʣʴÅʣï1) (�Z, �[) ʠ ʇɺʊʕ (10ï4 ʤʦʣʴÅʣï1) (�\, �]), 
ʠʟʦʙʨʘʞʝʥʠʷ ʘʩʩʦʮʠʘʪʦʚ ʧʠʣʣʘʨ[5]ʘʨʝʥ 3 (10ï3 

ʤʦʣʴÅʣï1)/ʇɺʊʕ (10ï4 ʤʦʣʴÅʣï1) (� ,̂ �_) ʚ ʚʦʜʝ. 

ʉʭʝʤʘ 1. ʉʠʥʪʝʟ ʜʝʢʘʧʨʦʠʟʚʦʜʥʳʭ ʧʠʣʣʘʨ[5]ʘʨʝʥʘ 3 ʠ 4. 
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