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 ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ  

ʉʦʚʨʝʤʝʥʥʦʝ ʭʠʤʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. ʄʠʣʣʠʦʥʳ ʪʦʥʥ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʦʠʟʚʦʜʪ̫ʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʚʦʨʠʤʳʭ ʛʦʤʦʛʝʥʥʳʭ ʠʣʠ ʥʘʥʝʩʸʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʝ ʥʦʩʠʪʝʣʠ 

ʤʝʪʘʣʣʦʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʢʘʢ ʢʘʪʘʣʠʟʘʪʦʨʦʚ. ɸʢʪʠʚʘʮʠʷ ʩʫʙʩʪʨʘʪʘ ʪʘʢʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʧʨʦʠʩʭʦʜʠʪ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʸʪ ʠʭ ʢʦʦʨʜʠʥʘʮʠʠ ʥʘ ʮʝʥʪʨʘʣʴʥʦʤ ʘʪʦʤʝ 

ʤʝʪʘʣʣʘ. ɺ ʩʣʫʯʘʝ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʩʫʙʩʪʨʘʪʘ, ʠ ʨʝʘʛʝʥʪʘ ʮʝʥʪʨʘʣʴʥʳʤ 

ʘʪʦʤʦʤ ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʝʩʣʠ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʮʠʩ-ʧʦʣʦʞʝʥʠʠ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ. ʆʜʥʘʢʦ ʫʛʣʳ ʤʝʞʜʫ ʩʚʷʟʷʤʠ LïʄïL ʚ ʪʘʢʠʭ 

ʢʦʤʧʣʝʢʩʘʭ ( 109Á ʚ ʪʝʪʨʘʵʜʨʘʭ ʠ  90Á ʚ ʦʢʪʘʵʜʨʘʭ) ʥʝ ʩʘʤʳʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤʠ ʣʠʛʘʥʜʘʤʠ. ɺ ʢʣʘʩʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʧʨʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʪʝʭ ʞʝ ʩʘʤʳʭ ʨʝʘʛʝʥʪʦʚ ʥʘ ʩʦʩʝʜʥʠʭ ʘʪʦʤʘʭ ʤʝʪʘʣʣʦʚ ʪʘʢʦʡ ʫʛʦʣ ʤʦʞʝʪ ʙʳʪʴ 

ʙʣʠʟʦʢ ʢ ʥʫʣʶ, ʝʩʣʠ ʦʙʘ ʨʝʘʛʝʥʪʘ ʢʦʦʨʜʠʥʠʨʦʚʘʥʳ ʥʘ ʩʦʩʝʜʥʠʭ ʘʪʦʤʘʭ ʤʝʪʘʣʣʘ ʚ 

ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ʠʣʠ ʘʢʩʠʘʣʴʥʳʭ ʧʦʣʦʞʝʥʠʷʭ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʢʘʞʜʦʛʦ ʨʝʘʛʝʥʪʘ ʥʘ ʦʪʜʝʣʴʥʦʤ ʘʪʦʤʝ ʤʝʪʘʣʣʘ, ʢʣʘʩʪʝʨʥʳʝ 

ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʚ ʤʦʥʦʷʜʝʨʥʦʤ 

ʠʣʠ ʢʣʘʩʪʝʨʥʦʤ ʢʦʤʧʣʝʢʩʝ ʢʦʦʨʜʠʥʠʨʫʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʣʠʛʘʥʜ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʚʦʠ ʵʣʝʢʪʨʦʥʳ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʚʷʟʠ, ʘ ʘʪʦʤ ʤʝʪʘʣʣʘ 

ʩʚʦʠ ʦʨʙʠʪʘʣʠ, ʪʦ ʝʩʪʴ ʦʥ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʬʠʣʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʘʥʘʣʦʛʠʯʥʳʭ ʨʝʘʢʮʠʡ ʧʨʦʪʝʢʘʝʪ ʧʦ ʜʨʫʛʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʮʝʥʪʨʘʣʴʥʳʡ ʘʪʦʤ ʤʝʪʘʣʣʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʚʦʠ ʵʣʝʢʪʨʦʥʳ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʝʡ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʣʠʛʘʥʜʘʤʠ, ʪʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ ʥʫʢʣʝʦʬʠʣʦʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʨʝʘʢʮʠʡ 

ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʘʢʮʠʷʤ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʣʠʛʘʥʜʦʚ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʘʪʦʤʦʤ ʤʝʪʘʣʣʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʝʛʦ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʯʠʩʣʘ ʠ ʬʦʨʤʘʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʝʛʦ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ. ʅʦ 

ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʨʝʘʢʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʳ ʥʝʩʫʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ. 

ʊʘʢʠʝ ʨʝʘʢʮʠʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʝʘʢʮʠʡ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠ ̫ʠ 

ʚʳʜʝʣʝʥʳ ʚ ʦʪʜʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʠʟʚʝʩʪʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʵʣʝʢʪʨʦʬʠʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʝʘʢʮʠʷʭ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ 

ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʘʤʠ, ʷʚʣʷʶʪʩʷ ʬʪʦʨʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʘʪʦʤ 

ʫʛʣʝʨʦʜʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʡ ʩ ʘʪʦʤʦʤ ʬʪʦʨʘ, ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤ ʵʣʝʢʪʨʦʬʠʣʦʤ. 

ɻʦʨʘʟʜʦ ʤʝʥʴʰʝ ʜʘʥʥʳʭ ʠʟʚʝʩʪʥʦ ʦ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʨʝʘʢʮʠʷʭ 

ʙʨʦʤ- ʠ ʡʦʜ- ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ɼʘʥʥʳʝ ʦ ʥʫʢʣʝʦʬʠʣʴʥʳʭ ʨʝʘʢʮʠʷʭ ʢʦʤʧʣʝʢʩʥʳʭ 
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ʩʦʝʜʠʥʝʥʠʡ ʩ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʳ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʨʝʘʢʮʠʠ 

ʧʨʦʚʦʜʷʪʩ ̫ ʚ ʞʸʩʪʢʠʭ ʫʩʣʦʚʠʷʭ. ʊʘʢʦʝ ʨʘʟʣʠʯʠʝ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʵʥʝʨʛʠʝʡ ʩʚʷʟʠ C-Hal, (ʉïF - 448, Cï

Cl - 326, ʉ-Br - 285, C-I - 213 ʢɼʞ/ʤʦʣʴ) [1], ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʨʘʟʥʠʮʝʡ ʚ 

ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʦʩʪʠ ʛʘʣʦʛʝʥʦʚ. ʅʦʚʳʝ ʜʘʥʥʳʝ ʦʙ ʘʢʪʠʚʘʮʠʠ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʥʝʦʙʭʦʜʠʤʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʠʥʪʝʟʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʥʦ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʫʪʠʣʠʟʘʮʠʠ ʧʦʙʦʯʥʳʭ ʭʣʦʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ, 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʚʦ ʤʥʦʛʠʭ ʪʘʢʠʭ ʧʨʦʮʝʩʩʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʘʢʪʠʚʘʮʠʠ 

ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʠʣʠ ʤʦʥʦʷʜʝʨʥʳʝ 

ʢʦʤʧʣʝʢʩʳ. ʈʘʙʦʪ, ʧʦʩʚʷʱʸʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʥʦʛʦʷʜʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʪʘʢʠʭ 

ʨʝʘʢʮʠʷʭ ʤʘʣʦ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʭʘʣʴʢʦʛʝʥʩʦʜʝʨʞʘʱʠʝ ʢʘʨʙʦʥʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ. ɺ 

ʧʨʠʥʮʠʧʝ, ʤʥʦʛʦʷʜʝʨʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʚ ʧʨʦʮʝʩʩʘʭ 

ʘʢʪʠʚʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʧʦʩʦʙʥʳ ʢ ʤʥʦʛʦʮʝʥʪʨʦʚʦʤʫ 

ʩʚʷʟʳʚʘʥʠʶ ʩʫʙʩʪʨʘʪʦʚ ʥʝʩʢʦʣʴʢʠʤʠ ʘʪʦʤʘʤʠ ʤʝʪʘʣʣʘ, ʘ ʪʘʢʞʝ ʢ ʘʢʪʠʚʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʩʦʩʝʜʥʠʤʠ ʤʝʪʘʣʣʦʮʝʥʪʨʘʤʠ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʠʭ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʢʪʠʚʘʮʠʠ ʠ ʧʨʝʚʨʘʱʝʥʠʡ 

ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʘʤʠʥʦʚ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʢʣʘʩʪʝʨʘ [(Õ-H)2Os3(CO)10] [2] ʠ 

ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʧʦʚʝʜʝʥʠʷ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʨʝʘʢʮʠʷʭ ʰʝʩʪʠʯʣʝʥʥʳʭ ʛʝʪʝʨʦʮʠʢʣʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʢʨʦʤʝ ʘʪʦʤʘ ʘʟʦʪʘ ʚʪʦʨʦʡ ʛʝʪʝʨʦʘʪʦʤ: ʢʠʩʣʦʨʦʜ ʠʣʠ ʩʝʨʫ ʢʦʪʦʨʳʝ ʪʘʢʞʝ, ʢʘʢ 

ʠ ʘʪʦʤ ʘʟʦʪʘ ʚ ʘʤʠʥʘʭ, ʠʤʝʶʪ ʩʚʦʙʦʜʥʳʝ ʧʘʨʳ ʵʣʝʢʪʨʦʥʦʚ ʠ ʩʧʦʩʦʙʥʳ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴʩʷ 

ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʭʦʜ ʨʝʘʢʮʠʠ. ɹʳʣ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥ 

ʢʨʫʛ ʠʩʧʦʣʴʟʫʝʤʳʭ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ: ʥʘʨʷʜʫ ʩ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʠʟʫʯʘʣʘʩʴ 

ʨʝʘʢʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʬʪʦʨʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʨʷʜʘ ʥʘʩʳʱʝʥʥʳʭ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ. ʅʘʜ ʧʨʦʙʣʝʤʘʤʠ ʘʢʪʠʚʘʮʠʠ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʨʘʙʦʪʘʶʪ ʜʘʚʥʦ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʘʢʮʠʠ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ 

ʟʘʤʝʱʝʥʠʷ ʛʘʣʦʛʝʥʠʜ ʠʦʥʘ, ʟʘʤʝʱʝʥʠʝ ʛʘʣʦʛʝʥʘ ʩ ʧʝʨʝʥʦʩʦʤ ʵʣʝʢʪʨʦʥʘ, - ʠ - 

ʵʣʠʤʠʥʠʨʦʚʘʥʠʝ ʛʘʣʦʛʝʥʦʚʦʜʦʨʦʜʦʚ, ʛʠʜʨʠʨʦʚʘʥʠʝ ʥʝʧʨʝʜʝʣʴʥʳʭ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ, 

ʦʢʠʩʣʠʪʝʣʴʥʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʠʭ ʢ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʘʤ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. ʇʨʘʢʪʠʯʝʩʢʠ 

ʚʦ ʚʩʝʭ ʪʘʢʠʭ ʨʝʘʢʮʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠʣʠ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʥʳʝ 

ʢʘʪʘʣʠʟʘʪʦʨʳ. ʀʤʝʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʘʢʪʠʚʘʮʠʠ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ ʤʝʪʘʣʣʘʪ-ʘʥʠʦʥʘʤʠ, 

ʥʦ ʠʭ ʥʝʤʥʦʛʦ ʠ ʦʥʠ ʧʦʩʚʷʱʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʨʝʘʢʮʠʷʤ ʤʦʥʦʷʜʝʨʥʳʭ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ ʩ 

ʬʪʦʨʫʛʣʝʚʦʜʦʨʦʜʘʤʠ. ʊʨʫʜʥʝʝ ʚʩʝʛʦ ʘʢʪʠʚʠʨʫʶʪʩʷ ʧʨʝʜʝʣʴʥʳʝ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʳ, 
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ʧʦʵʪʦʤʫ ʪʘʢʠʝ ʨʝʘʢʮʠʠ ʜʘʞʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʪʨʝʙʫʶʪ ʞʸʩʪʢʠʭ ʫʩʣʦʚʠʡ: 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʚʧʣʦʪʴ ʜʦ 800 
o
ʉ, ʠ, ʯʘʩʪʦ, ʧʦʚʳʰʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʈʝʘʢʮʠʠ ʘʤʠʥʦʚ ʩ 

ʢʘʨʙʦʥʠʣʴʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʠʟʫʯʘʣʠʩʴ ʝʱʸ ʚ 30-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʟʥʘʤʝʥʠʪʳʤ 

ʥʝʤʝʮʢʠʤ ʭʠʤʠʢʦʤ ɺ. ʍʠʙʝʨʦʤ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʤʠʥʳ ʣʝʛʢʦ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ 

ʵʣʝʢʪʨʦʬʠʣʴʥʳʤ ʘʪʦʤʘʤ ʫʛʣʝʨʦʜʘ ʢʘʨʙʦʥʠʣʴʥʳʭ ʛʨʫʧʧ ʢʦʤʧʣʝʢʩʦʚ, ʦʙʨʘʟʫʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʜʜʫʢʪʳ. ʊʘʢʠʝ ʘʜʜʫʢʪʳ ʩʧʦʩʦʙʥʳ ʜʠʩʧʨʦʧʦʨʮʠʦʥʠʨʦʚʘʪʴ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʟʘʨʷʞʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʘʤʠʥʦʢʘʨʙʦʥʠʣʴʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʩ ʵʣʠʤʠʥʠʨʦʚʘʥʠʝʤ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʉʆ-ʛʨʫʧʧ ʠʣʠ ʧʝʨʝʭʦʜʠʪʴ ʚ 

ʥʝʫʩʪʦʡʯʠʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʦʜʝʨʞʘʱʠʝ ʪʝʨʤʠʥʘʣʴʥʳʡ ʢʘʨʙʘʤʦʠʣʴʥʳʡ ʣʠʛʘʥʜ. ɺ 80-ʭ 

ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʢʦʦʨʜʠʥʘʮʠʷ ʚʪʦʨʠʯʥʳʭ ʠ ʪʨʝʪʠʯʥʳʭ 

ʘʤʠʥʦʚ ʢʣʘʩʪʝʨʥʳʤ ʢʦʤʧʣʝʢʩʦʤ (Os3(CO)10(CH3CN)2 ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʉïʅ ʘʢʪʠʚʘʮʠʠ 

ʘʣʢʠʣʴʥʳʭ ʨʘʜʠʢʘʣʦʚ ʘʤʠʥʦʚ (80 ï 100 
0
ʉ) ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʝʥʘʤʠʥʦʚʳʭ ʣʠʛʘʥʜʦʚ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʨʝʘʢʮʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʸʤ ʧʨʦʠʩʭʦʜʷʪ ʚ ʞʸʩʪʢʠʭ ʫʩʣʦʚʠʷʭ. ʀʟʚʝʩʪʥʦ 

ʥʝʤʥʦʛʦ ʧʨʠʤʝʨʦʚ ʘʢʪʠʚʘʮʠʠ ʜʚʫʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʥʘ ʩʦʩʝʜʥʠʭ ʤʝʪʘʣʣʦʮʝʥʪʨʘʭ ʚ 

ʢʣʘʩʪʝʨʘʭ, ʠ ʯʘʩʪʦ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ ʚʢʣʶʯʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʝʘʛʝʥʪʘ ʩ 

ʫʞʝ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤʠ ʣʠʛʘʥʜʘʤʠ (ʥʘʧʨʠʤʝʨ, ʢʘʨʙʦʥʠʣʴʥʳʤʠ). ʈʘʥʝʝ ʚ ʥʘʰʝʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʥʝʦʙʳʯʥʘʷ ʨʝʘʢʮʠʷ ʘʢʪʠʚʘʮʠʠ ʨʷʜʘ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ 

ʘʤʠʥʦʚ ʢʣʘʩʪʝʨʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʦʩʤʠʷ [(Õ-H)2Os3(CO)10]. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʝʚʨʘʱʝʥʠʷ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʦʠʩʭʦʜʷʪ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʠʦʥʘ [(Õ-H)Os3(CO)10NR3]
-
, ʦʙʨʘʟʫʶʱʝʛʦʩʷ in situ ʧʨʠ ʜʝʧʨʦʪʦʥʠʨʦʚʘʥʠʠ ʘʤʠʥʦʤ 

ʠʩʭʦʜʥʦʛʦ ʛʠʜʨʠʜʦʢʘʨʙʦʥʠʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʶʪʩʷ ʢʣʘʩʪʝʨʥʳʝ 

ʢʦʤʧʣʝʢʩʳ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʝʥʘʤʠʥʳ ([(Õ-H)Os3(Õ-CH=CH-NR2)](CO)10), 

ʢʦʪʦʨʳʝ ʚ ʩʚʦʙʦʜʥʦʤ ʚʠʜʝ ʚʝʩʴʤʘ ʥʝʫʩʪʦʡʯʠʚʳ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʇʦʣʫʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʚʣʠʷʥʠʠ ʩʪʨʦʝʥʠʷ ʠ ʧʨʠʨʦʜʳ 

ʘʤʠʥʦʚ ʠ ʛʘʣʦʠʜʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʭʦʜ ʧʨʦʮʝʩʩʦʚ ʘʢʪʠʚʘʮʠʠ ʠ ʧʨʝʚʨʘʱʝʥʠʡ ʵʪʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʢʣʘʩʪʝʨʥʳʭ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ ʦʩʤʠʷ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

 ʠʟʫʯʝʥʠʝ ʧʨʝʚʨʘʱʝʥʠʡ ʨʷʜʘ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʘʤʠʥʦʚ (ʤʦʨʬʦʣʠʥʘ, 

ʪʠʦʤʦʨʬʦʣʠʥʘ, ʧʠʧʝʨʠʜʠʥʘ) ʠ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʬʝʨʝ 

ʢʣʘʩʪʝʨʥʳʭ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ ʦʩʤʠʷ; 

 ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʳʱʝʥʥʳʭ ʠ ʥʝʧʨʝʜʝʣʴʥʳʭ ʭʣʦʨ- ʠ 

ʬʪʦʨʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʝʘʢʮʠʷʭ ʩ ʢʣʘʩʪʝʨʥʳʤ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʤ ʦʩʤʠʷ ʠ 

ʘʤʠʥʘʤʠ; 
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 ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʥʦʚʴ ʧʦʣʫʯʝʥʥʳʭ ʢʣʘʩʪʝʨʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʝʥʘʤʠʥʦʚʳʝ ʠ ʪʝʨʤʠʥʘʣʴʥʳʝ ʢʘʨʙʝʥʦʚʳʝ ʣʠʛʘʥʜʳ; 

 ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʩʠʥʪʝʟʘ ʢʣʘʩʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʥʝʧʨʝʜʝʣʴʥʳʤʠ ʣʠʛʘʥʜʘʤʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʘʙʦʦʩʥʦʚʥʳʭ ʘʤʠʥʦʚ; 

 ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʩʝʭ ʚʥʦʚʴ ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ (ʀʂ-, ʗʄʈ-, ʤʘʩʩ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ), ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʠ 

ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʚʳʭʦʜʳ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʡ ʢʣʘʩʪʝʨʥʳʭ ʢʘʨʙʦʥʠʣʘʪ-

ʘʥʠʦʥʦʚ ʦʩʤʠʷ ʩ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʠ ʘʤʠʥʘʤʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʦʝʥʠʷ ʠ ʧʨʠʨʦʜʳ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ. ʊʘʢ, ʟʘʤʝʥʘ ʘʮʠʢʣʠʯʝʩʢʠʭ ʘʤʠʥʦʚ ʥʘ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ (ʤʦʨʬʦʣʠʥ, ʪʠʦʤʦʨʬʦʣʠʥ, ʧʠʧʝʨʠʜʠʥ) ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʢʘʨʙʝʥʦʚʳʭ ʣʠʛʘʥʜʦʚ ʚ ʢʣʘʩʪʝʨʘʭ ([(Õ-H)(Õ-Cl)Os3(CO)10(C(CH3)Nʉ4H8X)], X = O, S, CH2). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʨʝʘʢʮʠʶ ʚʤʝʩʪʦ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ñʛʦʪʦʚʳʡò ʵʪʠʣʝʥʦʚʳʡ ʬʨʘʛʤʝʥʪ (ʪʨʘʥʩ-1,2-ʜʠʭʣʦʨʵʪʠʣʝʥ, 

ʚʠʥʠʣʠʜʝʥʭʣʦʨʠʜ) ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʠ ʚʳʭʦʜʘ ʢʦʤʧʣʝʢʩʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʝʥʘʤʠʥʦʚʳʝ ʠʣʠ ʢʘʨʙʝʥʦʚʳʝ ʣʠʛʘʥʜʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ 

ʨʦʣʝʡ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʷʭ ʢʣʘʩʪʝʨʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

ʠʛʨʘʝʪ ʦʩʥʦʚʥʦʩʪʴ ʘʤʠʥʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʩʠʥʪʝʟʘ 

ʢʣʘʩʪʝʨʦʚ ʦʩʤʠʷ ʩ ʝʥʘʤʠʥʦʚʳʤʠ ʣʠʛʘʥʜʘʤʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʭ, ʥʦ 

ʥʠʟʢʦʦʩʥʦʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʠʟʢʦʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʤʠ, ʥʦ 

ʚʳʩʦʢʦʦʩʥʦʚʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʢʨʫʛ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʨʝʘʢʮʠʷʭ ʦʩʥʦʚʘʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ 

ʢʘʨʙʝʥʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʪʘʢʞʝ, ʢʘʢ ʠ ʥʝʢʦʪʦʨʳʝ ʤʦʥʦʷʜʝʨʥʳʝ ʢʘʨʙʝʥʳ ʌʠʰʝʨʦʚʩʢʦʛʦ 

ʪʠʧʘ, ʷʚʣʷʶʪʩʷ CH-ʢʠʩʣʦʪʘʤʠ ʩʨʝʜʥʝʡ ʩʠʣʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʧʨʝʚʨʘʱʝʥʠʡ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʘʤʠʥʦʚ ʠ 

ʛʘʣʦʛʝʛʥʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʢʣʘʩʪʝʨʥʳʭ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʆʨʠʛʠʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʘʢʪʠʚʘʮʠʠ 

ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʘʤʠʥʦʚ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʘʪʦʤʘʭ ʤʝʪʘʣʣʘ ʘʥʠʦʥʥʳʭ ʢʣʘʩʪʝʨʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʟʜʝʣʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʘʷ 

ʭʠʤʠʷ ʠ ʢʘʪʘʣʠʟ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʉïʉ, ʉïʅ, ʉïN ʩʚʷʟʝʡ ʚ ʨʝʘʢʮʠʷʭ 

ʘʢʪʠʚʘʮʠʠ ʜʠʭʣʦʨʤʝʪʘʥʘ ʠ ʘʤʠʥʦʚ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʢʣʘʩʪʝʨʥʳʭ ʢʘʨʙʦʥʠʣʘʪ-

ʘʥʠʦʥʦʚ ʚ ʦʯʝʥʴ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ ( 20 Áʉ, ʥʦʨʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ) ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʛʦʤʦʛʝʥʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʩʠʥʪʝʟʘ 
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ʘʤʠʥʦʚ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ. ɼʘʥʥʳʝ 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʜʝʧʦʥʠʨʦʚʘʥʳ ʚ 

ʢʝʤʙʨʠʜʞʩʢʠʡ ʙʘʥʢ ʩʪʨʫʢʪʫʨʥʳʭ ʜʘʥʥʳʭ (CCDC) ʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʦʣʦʛʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʘʢʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʦʩʥʦʚʘʥʘ ʥʘ ʪʱʘʪʝʣʴʥʦʤ 

ʠʟʫʯʝʥʠʠ ʚʩʝʭ ʜʝʪʘʣʝʡ ʩʠʥʪʝʟʘ ʢʣʘʩʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʢ 

ʭʠʤʠʯʝʩʢʠʝ (ʥʘʧʨʠʤʝʨ, ʚʩʪʨʝʯʥʳʡ ʩʠʥʪʝʟ), ʪʘʢ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʀʂ-, ʗʄʈ ʥʘ ʨʘʟʣʠʯʥʳʭ ʷʜʨʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ 

ʩʲʸʤʢʠ, ʈʉɸ, ʵʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ) ʠ ʩʘʤʠʭ ʨʝʘʢʮʠʡ (ʀʂ ʠ ʗʄʈ ʤʦʥʠʪʦʨʠʥʛ ʨʝʘʢʮʠʦʥʥʳʭ 

ʩʤʝʩʝʡ), ʠ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʊʘʢ ʢʘʢ ʢʘʨʙʦʥʠʣʴʥʳʝ ʣʠʛʘʥʜʳ ʦʯʝʥʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʤʝʥʝʥʠʷʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠ ʩʪʝʨʝʦʭʠʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʢʣʘʩʪʝʨʥʦʛʦ 

ʦʩʪʦʚʘ, ʦʙʣʘʩʪʴ ʢʦʣʝʙʘʥʠʡ CO-ʛʨʫʧʧ ʚ ʀʂ-ʩʧʝʢʪʨʘʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʠ ʘʥʘʣʠʟʝ 

ʢʦʦʨʜʠʥʘʮʠʠ ʣʠʛʘʥʜʦʚ ʚ ʢʣʘʩʪʝʨʘʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʘʢʮʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ: ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ, ʚ ʪʦʢʝ ʘʨʛʦʥʘ, ʚ ʩʨʝʜʝ 

ʦʯʠʱʝʥʥʳʭ ʠ ʦʩʫʰʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. 

ʅʘ ʟʘʱʠʪʫ ʚʳʥʦʩʠʪʩʷ:  

 ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ, ʘʢʪʠʚʘʮʠʠ ʠ ʧʨʝʚʨʘʱʝʥʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʠʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʘʤʠʥʦʚ, ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ) ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ 

ʩʬʝʨʝ ʢʣʘʩʪʝʨʥʦʛʦ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘ [(Õ-H)Os3(CO)10]
ï
; 

 ʨʝʟʫʣʴʪʘʪʳ ʟʘʤʝʥʳ ʘʮʠʢʣʠʯʝʩʢʠʭ ʘʤʠʥʦʚ ʥʘ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ (ʤʦʨʬʦʣʠʥ, 

ʪʠʦʤʦʨʬʦʣʠʥ, ʧʠʧʝʨʠʜʠʥ) ʚ ʨʝʘʢʮʠʷʭ ʩ [(Õ-H)2Os3(CO)10] ʠ 

ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʘʤʠ; 

 ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʪʠʧʘ ʛʘʣʦʛʝʥʘ (ʭʣʦʨʘ, ʬʪʦʨʘ) ʚ ʩʦʩʪʘʚʝ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʘʢʮʠʠ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘ ʦʩʤʠʷ ʩ ʘʤʠʥʘʤʠ ʠ 

ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʘʤʠ; 

 ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʣʘʩʪʝʨʦʚ ʦʩʤʠʷ [(Õ-H)Os3(CO)10(Õ-CH=CH-

Nʅʉʅ(R)C(O)ORô)] ʠʟ [(Õ-H)2Os3(CO)10], CH2Cl2 ʠ ʵʬʠʨʦʚ ʘʤʠʥʦʢʠʩʣʦʪ; 

 ʜʘʥʥʳʝ ʦ ʩʪʨʦʝʥʠʠ ʠ ʩʚʦʡʩʪʚʘʭ ʚʥʦʚʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

XLIX  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʪʫʜʝʥʪ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩè (ʅʦʚʦʩʠʙʠʨʩʢ 2011), ʅʘʫʯʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʰʢʦʣʝ çʅʝʦʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʥʘʥʦʩʠʩʪʝʤè (ʅʦʚʦʩʠʙʠʨʩʢ 2011), VII  

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʭʠʤʠʠ ʧʦʣʠʷʜʝʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʢʣʘʩʪʝʨʦʚ çʂʣʘʩʪʝʨ-
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2012è(ʅʦʚʦʩʠʙʠʨʩʢ 2012), ʐʢʦʣʝ-ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ çʅʝʦʨʛʘʥʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳè, ʧʦʩʚʷʱʸʥʥʦʡ ʧʘʤʷʪʠ ʧʨʦʬʝʩʩʦʨʘ ʉ.ɺ. 

ɿʝʤʩʢʦʚʘ (ʅʦʚʦʩʠʙʠʨʩʢ 2013), ʂʦʥʢʫʨʩʝ-ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ, ʧʦʩʚʷʱʸʥʥʦʡ 

100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʜ. ʭ. ʥ., ʧʨʦʬʝʩʩʦʨʘ ʃʴʚʘ ʄʦʠʩʝʝʚʠʯʘ ɻʠʥʜʠʥʘ (ʅʦʚʦʩʠʙʠʨʩʢ 

2013), XX  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʏʝʨʥʷʝʚʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʭʠʤʠʠ, ʘʥʘʣʠʪʠʢʝ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʧʣʘʪʠʥʦʚʳʭ ʤʝʪʘʣʣʦʚ (ʂʨʘʩʥʦʷʨʩʢ 2013), IV
th 

International Workshop on Transition Metal 

Clusters (Novosibirsk 2014), XXVII  ʏʫʛʘʝʚʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʭʠʤʠʠ 

(ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 2017). 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʳ 3 ʩʪʘʪʴʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ 

ʟʘʨʫʙʝʞʥʳʭ ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʙʘʟʫ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ Web of 

Science, ʠ ʪʝʟʠʩʳ 8 ʢʦʥʬʝʨʝʥʮʠʡ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜʛʦʪʦʚʢʘ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʩʠʥʪʝʟʦʚ, ʨʘʟʜʝʣʝʥʠʝ ʠ ʦʯʠʩʪʢʘ ʧʨʦʜʫʢʪʦʚ, ʧʦʣʫʯʝʥʠʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʥʦʢʨʠʩʪʘʣʣʦʚ, ʚʳʧʦʣʥʝʥʘ ʣʠʯʥʦ ʘʚʪʦʨʦʤ. ʆʙʩʫʞʜʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʘʚʪʦʨʘʤʠ ʨʘʙʦʪ ʠ ʥʘʫʯʥʳʤ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ. 

ʆʙʲʸʤ ʠ ʩʪʨʫʢʪʫʨʘ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 105 ʩʪʨʘʥʠʮʘʭ, ʩʦʜʝʨʞʠʪ 83 ʨʠʩʫʥʢʘ 

ʠ 9 ʪʘʙʣʠʮ. ʈʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ (ʛʣ. 1), ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʯʘʩʪʠ (ʛʣ. 2), ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ (ʛʣ. 3), ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ, ʩʧʠʩʢʘ 

ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ (122 ʥʘʠʤʝʥʦʚʘʥʠ)̫ ʠ ʧʨʠʣʦʞʝʥʠʷ. ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʧʣʘʥʫ 

ʅʀʈ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪʘ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ɸ.ɺ. ʅʠʢʦʣʘʝʚʘ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢ. 
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ʉʧʠʩʦʢ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʌʦʨʤʫʣʘ ʆʙʦʟʥʘʯʝʥʠʝ ʚ ʪʝʢʩʪʝ ʈʉɸ 

[(Õ-H)Os3(CO)10(Õ-CH=CH-Nʉ4H8O)] 3 X 

[(Õ-H)(Õ-Cl)Os3(CO)9C(CH3)Nʉ4H8O)] 4 X 

[(Õ-H)(Õ-OMe)Os3(CO)9C(CH3)Nʉ4H8O)] 7 X 

[(Õ-H)Os3(CO)10(Õ-CH=CH-Nʉ4H8S)] 9 X 

[(Õ-H)(Õ-Cl)Os3(CO)9C(CH3)Nʉ4H8S)] 10 - 

[(Õ-H)Os3(CO)10(Õ-CH=CH-Nʉ5H10)] 11 X 

[(Õ-H)(Õ-Cl)Os3(CO)9C(CH3)Nʉ5H10)] 12 X 

[(Õ-H)Os3(CO)10(Õ-CH=CH-NH(ʉH2)3OCH3)] 13 - 

[(Õ-H)Os3(CO)10(Õ-CH=CH-N(ʉH2CH2OH)2)] 14 - 

[(Õ-H)Os3(CO)10(Õ-CH=CH-Nʉ7H14)] 15 - 

[(Õ-H)(Õ-Cl)Os3(CO)9C(CH3)Nʉ6H12O)] 16 - 

[(Õ-H)(Õ-Cl)Os3(CO)9C(CH3)Nʉ6H12O)] 17 - 

[(Õ-H)(Õ-Cl)Os3(CO)9(HNʉ4H8O)] 20 - 

[( -H)2Os3(CO)9( 3ɖ
2
-CH=C-NC4H8O)] 21 - 

[(Õ-H)Os3(CO)10(Õ-CſC-NC4H8O] 22 - 

[( -CO)Os3(CO)9( 3ɖ
2
-CH=C-NC4H8O)] 23 X 

[(Õ-H)Os3(CO)9(Õ3ɖ
2
-CſC-CO-NC4H8O] 24 - 

[(Õ-H)Os3(CO)10(Õ-CF=CF-NEt2)] 28 X 

[(Õ-H)(Õ-Cl)Os3(CO)9C(CF2H)Nʉ4H8O)] 29 X 

[(Õ-H)Os3(CO)9(Õ,ɖ
3
-C=C=NC4H8O] 30 - 

[(Õ-H)(Õ-Cl)Os3(CO)8(HNʉ4H8O)2] 31 - 

[(Õ-Cl)Os3(CO)10NCHCHCl2] 32 X 

[HOs3(CO)10(Õ,ɖ
2
-NHCCHCl2)] 33 - 

[(Õ-H)Os3(CO)10(Õ-CH=CH-ALAOMe)] 37 - 

[(Õ-H)Os3(CO)10(Õ-CH=CH-TRPOEt] 38 - 

[(Õ-H)Os3(CO)10(Õ-CH=CH-METOEt] 39 - 

[(Õ-H)Os3(CO)10(Õ-CH=CH-TYROMe)] 40 - 

ɿʥʘʢʦʤ X ʦʙʦʟʥʘʯʝʥʦ ʥʘʣʠʯʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʜʘʥʥʳʭ, - ʩʪʨʫʢʪʫʨʥʳʭ ʜʘʥʥʳʭ ʥʝʪ 
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ʉʧʠʩʦʢ ʩʦʢʨʘʱʝʥʠʡ 

ʗʄʈ ï ʷʜʝʨʥʳʡ ʤʘʛʥʠʪʥʳʡ ʨʝʟʦʥʘʥʩ 

ʀʂ - ʠʥʬʨʘʢʨʘʩʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ 

ʈʉɸ - ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ 

PPh3 - ʪʨʠʬʝʥʠʣʬʦʩʬʠʥ 

ALAOM e ï ʤʝʪʠʣʦʚʳʡ ʵʬʠʨ ʘʣʘʥʠʥʘ 

TRPOEt - ʵʪʠʣʦʚʳʡ ʵʬʠʨ ʪʨʠʧʪʦʬʘʥʘ 

METOEt  - ʵʪʠʣʦʚʳʡ ʵʬʠʨ ʤʝʪʠʦʥʠʥʘ 

TYROMe  ï ʤʝʪʠʣʦʚʳʡ ʵʬʠʨ ʪʠʨʦʟʠʥʘ 
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ɻʣʘʚʘ 1. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨ r

1.1 ɺʚʝʜʝʥʠʝ 

ʈʝʘʢʮʠʠ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ, ʩʪʦʣʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʚ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʫʜʘ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʢʣʘʩʩ, 

ʯʝʤ ʢʘʞʝʪʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ. ʊʘʢʠʝ ʨʝʘʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʨʤʘʣʴʥʳʤ 

ʫʨʘʚʥʝʥʠʝʤ 1, ʛʜʝ Z ï ʥʫʢʣʝʦʬʠʣ (ʟʘʧʠʩʘʥʥʳʡ ʢʘʢ ʘʥʠʦʥ ʜʣʷ ʫʜʦʙʩʪʚʘ), ʘ XY ï ʤʦʣʝʢʫʣʘ 

ʩʫʙʩʪʨʘʪʘ 

 
(1) 

ɼʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʨʘ ʚ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʥʫʞʥʦ ʧʦʜʩʪʘʚʠʪʴ ʩʠʤʚʦʣʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚʤʝʩʪʦ X, Y ʠ Z: 

 

(2) 

(3) 

ʉ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʤʠ ʵʣʝʢʪʨʦʬʠʣʘʤʠ ʨʝʘʢʮʠʷ ʤʦʞʝʪ ʠʜʪʠ ʢʘʢ ʧʦ ʫʛʣʝʨʦʜʫ (ʠ 

ʪʦʛʜʘ ʫʭʦʜʷʱʝʡ ʛʨʫʧʧʦʡ ʙʫʜʝʪ Y), ʪʘʢ ʠ ʧʦ X (ʫʭʦʜʷʱʝʡ ʛʨʫʧʧʦʡ ʙʫʜʝʪ 

ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʡ ʬʨʘʛʤʝʥʪ) [3]. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʯʘʩʪʠʮʘ C-X ʚ ʨʝʘʢʮʠʷʭ ʩ 

ʥʫʢʣʝʦʬʠʣʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʘʤʙʠʜʝʥʪʥʦʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʜ ʨʝʘʢʮʠʷʤʠ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ 

ʟʘʤʝʱʝʥʠʷ, ʦʙʳʯʥʦ ʠʤʝʶʪ ʚ ʚʠʜʫ ʨʝʘʢʮʠʠ, ʧʦʢʘʟʘʥʥʳʝ ʚ ʫʨʘʚʥʝʥʠʠ 2. ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ 

ʣʝʪ ʪʦʣʴʢʦ ʵʪʦʪ ʪʠʧ ʨʝʘʢʮʠʡ ʠ ʙʳʣ ʧʨʝʜʤʝʪʦʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʫʯʝʙʥʠʢʦʚ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪʩ ̫ʪʦʣʴʢʦ ʵʪʦʪ ʩʣʫʯʘʡ. 

ʊʘʢʠʝ ʨʝʘʢʮʠʠ ʥʘʟʳʚʘʶʪ ʢʘʨʙʦʬʠʣʴʥʳʤʠ (SNC). ɺʪʦʨʦʡ ʩʣʫʯʘʡ ʚʳʨʘʞʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 3 

ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʘʢʮʠʶ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠ,̫ ʚ ʢʦʪʦʨʦʡ ʫʛʣʝʨʦʜʥʳʡ 

ʬʨʘʛʤʝʥʪ ʠʛʨʘʝʪ ʨʦʣʴ ʫʭʦʜʷʱʝʡ ʛʨʫʧʧʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʠʩʘʥʳ ʨʘʟʣʠʯʥʳʝ "X-

ʬʠʣʴʥʳʝ" (SNX) ʨʝʘʢʮʠʠ ʠ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʧʨʦʪʦʬʠʣʴʥʳʭ (4), ʭʣʦʨʦʬʠʣʴʥʳʭ (5) ʠ 

ʮʠʘʥʦʬʠʣʴʥʳʭ (6) ʨʝʘʢʮʠʡ: 

 

(4) 

(5) 

(6) 

ʆʪʨʳʚ ʧʨʦʪʦʥʘ ʥʫʢʣʝʦʬʠʣʦʤ (ʦʩʥʦʚʘʥʠʝʤ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʝʤ 4 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʘ ʠʟ ʚʘʞʥʳʭ ʩʪʘʜʠʡ ʨʝʘʢʮʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʘʨʙʘʥʠʦʥʦʚ, ʥʘʧʨʠʤʝʨ, ʚ E1cb ʵʣʠʤʠʥʠʨʦʚʘʥʠʠ ʠ ʢʘʪʘʣʠʟʠʨʫʝʤʦʡ ʦʩʥʦʚʘʥʠʝʤ 
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ʠʟʦʤʝʨʠʟʘʮʠʠ ʦʣʝʬʠʥʦʚ. ɼʨʫʛʠʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʥʫʢʣʝʦʬʠʣʴʥʳʭ ʨʝʘʢʮʠʡ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʥʫʢʣʝʦʬʠʣʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʦʝʜʠʥʝʥʠʷ ʫʛʣʝʨʦʜʘ, 

ʥʦ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʳ. 

1.2 ʉʚʷʟʴ ʨʝʘʢʮʠʡ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠ ʥʫʢʣʝʦʬʠʣʴʥʳʭ ʩʚʦʡʩʪʚ 

ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ 

ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʘʢʮʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʭʠʤʠʠ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ, 

ʮʝʥʪʨʘʣʴʥʳʡ ʘʪʦʤ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʬʠʣʦʤ, ʪʘʢ ʢʘʢ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʩʚʷʟʝʡ ʦʥ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʚʦʠ ʩʚʦʙʦʜʥʳʝ ʦʨʙʠʪʘʣʠ. ʀʩʢʣʶʯʝʥʠʝʤ, ʚ ʦʩʥʦʚʥʦʤ, ʷʚʣʷʶʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʨʝʘʢʮʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ [4,5]. ɺ ʪʘʢʠʭ ʨʝʘʢʮʠʷʭ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʢ ʮʝʥʪʨʘʣʴʥʦʤʫ ʘʪʦʤʫ ʤʝʪʘʣʣʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʯʠʩʣʘ ʤʝʪʘʣʣʘ ʠ ʝʛʦ ʬʦʨʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ. ɺ ʜʘʥʥʳʭ 

ʨʝʘʢʮʠʷʭ ʮʝʥʪʨʘʣʴʥʳʡ ʘʪʦʤ ʩʯʠʪʘʝʪʩʷ ʥʫʢʣʝʦʬʠʣʦʤ, ʪʘʢ ʢʘʢ ʦʥ ʦʙʷʟʘʥ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʵʣʝʢʪʨʦʥʳ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʜʚʫʭ ʥʦʚʳʭ ʩʚʷʟʝʡ 

 

ʈʠʩ. 1. ʈʝʘʢʮʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠ,̫ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʢʦʤʧʣʝʢʩʘ ʠʨʠʜʠʷ 

ɼʘʥʥʘʷ ʩʭʝʤʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʘʛʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠ ʪʠʧʦʚ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʵʪʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʠ 

ʮʝʥʪʨʘʣʴʥʳʤ ʘʪʦʤʦʤ ʤʝʪʘʣʣʘ ʢʦʤʧʣʝʢʩʘ. ʊʘʢ, ʚ ʩʣʫʯʘʝ ʨʝʘʢʮʠʠ ʩ ʢʠʩʣʦʨʦʜʦʤ ʠ 

ʤʝʪʠʣʦʚʳʤ ʵʬʠʨʦʤ ʘʮʝʪʠʣʝʥʜʠʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʛʦ ʨʘʟʨʳʚʘ 

ʩʚʷʟʝʡ O-O ʠ C-C. ʇʨʠ ʵʪʦʤ ʧʨʠʩʦʝʜʠʥʷʶʱʘʷʩʷ ʯʘʩʪʠʮʘ ʩʪʘʥʦʚʠʪʩʷ ʨʝʙʨʦʤ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʦʢʪʘʵʜʨʘ, ʘ ʦʜʠʥ ʠʟ ʠʩʭʦʜʥʳʭ ʣʠʛʘʥʜʦʚ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʘʢʩʠʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʣʝʢʪʨʦʬʠʣʦʚ, ʩʧʦʩʦʙʥʳʭ 
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ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʪʘʢʠʝ ʨʝʘʢʮʠʠ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʭʠʤʠʠ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ. 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʛʣʫʙʦʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʨʝʘʢʮʠʷʤʠ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ 

ʟʘʤʝʱʝʥʠʷ, ʪʠʧʠʯʥʳʤʠ ʜʣʷ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʥʘʧʨʠʤʝʨ, ʨʝʘʢʮʠʷʤʠ ʌʠʥʢʝʣʴʰʪʝʡʥʘ ʠ 

ʄʝʥʰʫʪʢʠʥʘ [6,7], ʠ ʨʝʘʢʮʠʷʤʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ 

ʭʠʤʠʠ. ʄʥʦʛʠʝ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʳ ʩʧʦʩʦʙʥʳ ʚrʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʫʢʣʝʦʬʠʣʦʚ ʚ 

ʨʝʘʢʮʠʷʭ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ - ʘʣʢʠʣʛʘʣʦʛʝʥʠʜʘʤʠ. ʊʘʢʠʝ ʢʦʤʧʣʝʢʩʳ ʜʦʣʞʥʳ 

ʩʦʜʝʨʞʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʛʘʪʳʝ ʵʣʝʢʪʨʦʥʘʤʠ ʣʠʛʘʥʜʳ, ʘ ʪʘʢʞʝ ʚʘʢʘʥʪʥʦʝ ʠʣʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʘʢʘʥʪʥʦʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʤʝʩʪʦ. ʅʠʞʝ ʧʨʠʚʝʜʸʥ ʪʠʧʠʯʥʳʡ ʧʨʠʤʝʨ 

ʨʝʘʢʮʠʠ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʘ ï ʨʝʘʢʮʠʷ 

[Co(dmgH)2py]
-
 ʩ ʘʣʢʠʣʛʘʣʦʛʝʥʠʜʦʤ RX 

 
(7) 

ɺ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʭʠʤʠʠ ʨʝʘʢʮʠʠ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʚʦʡ 

ʩʪʘʜʠʝʡ ʨʝʘʢʮʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ. ɽʩʣʠ ʤʝʪʘʣʣʩʦʜʝʨʞʘʱʠʡ ʥʫʢʣʝʦʬʠʣ 

ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦ ʚʘʢʘʥʪʥʦʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʤʝʩʪʦ, ʪʦ ʫʭʦʜʷʱʘʷ ʛʨʫʧʧʘ X
ï
 

ʤʦʞʝʪ ʧʨʠʩʦʝʜʠʥʷʪʴʩʷ ʢ ʮʝʥʪʨʘʣʴʥʦʤʫ ʘʪʦʤʫ ʤʝʪʘʣʣʘ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʨʝʘʢʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʧʣʦʩʢʦ-ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʨʘʥʩ-[IrCl(CO)(PPh3)2] [8] 

 

(8) 

ʇʨʦʜʫʢʪʦʤ ʵʪʦʡ ʨʝʘʢʮʠʠ ʷʚʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦ-ʥʘʩʳʱʝʥʥʳʡ ʦʢʪʘʵʜʨʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ, ʚ ʢʦʪʦʨʦʤ ʤʝʪʠʣʴʥʘʷ ʛʨʫʧʧʘ ʠ ʡʦʜ ʚʳʩʪʫʧʘʶʪ ʚ ʚʠʜʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʣʠʛʘʥʜʦʚ. ʌʦʨʤʘʣʴʥʘʷ ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ ʠʨʠʜʠʷ (I) ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ (III), ʥʦ ʪʦʣʴʢʦ ʝʩʣʠ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʠʨʠʜʠʡ ʦʪʜʘʸʪ ʣʠʛʘʥʜʘʤ I ʠ Me ʧʦ ʦʜʥʦʤʫ ʵʣʝʢʪʨʦʥʫ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷʤ ʪʘʢʦʛʦ ʨʦʜʘ ʘʥʘʣʦʛʠʯʥʳʝ ʨʝʘʢʮʠʠ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ çʨʝʘʢʮʠʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷè. ɺ ʥʠʭ ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʯʠʩʣʦ 

ʢʦʤʧʣʝʢʩʘ ʬʦʨʤʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʪʁʩʷ ʥʘ ʜʚʘ. ɼʚʫʩʤʳʩʣʝʥʥʦʩʪʴ ʚ ʪʦʣʢʦʚʘʥʠʠ ʪʘʢʠʭ 

ʨʝʘʢʮʠʡ, ʚ ʦʩʥʦʚʥʦʤ, ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ 

ʦʢʠʩʣʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʘʪʦʤʘ ʤʝʪʘʣʣʘ, ʘ ʪʘʢʞʝ, ʧʦʪʦʤʫ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʨʝʘʢʮʠʡ ï 

ʦʢʠʩʣʠʪʝʣʴʥʳʝ (ʥʘʧʨʠʤʝʨ, ʨʝʘʢʮʠʷ Cl2 ʩ [Pt
(II)

L2Cl2] ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ [Pt
(IV)

L2Cl4]) [9], 

ʜʨʫʛʠʝ ï ʥʝʪ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʨʝʘʢʮʠʷ ʚʦʜʦʨʦʜʘ ʩ ʪʨʘʥʩ-[IrCl(CO)(PPh3)2] [10], ʚ ʢʦʪʦʨʦʡ 

ʢʣʘʩʩʠʯʝʩʢʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴ çʦʢʠʩʣʷʝʪè ʤʝʪʘʣʣ 
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 (9) 

ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʚʦʜʦʨʦʜʘ ʢ ʥʝʢʦʪʦʨʳʤ ʢʦʤʧʣʝʢʩʘʤ ʠʨʠʜʠʷ ʦʙʣʝʛʯʘʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʵʣʝʢʪʨʦʥʦʘʢʮʝʧʪʦʨʥʳʭ ʣʠʛʘʥʜʦʚ [10]. ɺ ʩʚʷʟʠ ʵʪʠʤʠ ʧʦʥʷʪʠʡʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʩʧʦʩʦʙ ʟʘʧʠʩʠ ʪʘʢʠʭ ʨʝʘʢʮʠʡ. ʂ ʧʨʠʤʝʨʫ, ʦʢʠʩʣʠʪʝʣʴʥʦʝ 

ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʚ ʨʝʘʢʮʠʷʭ ʪʠʧʘ (8) ʠ (9) ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ {3,2} ʨʝʘʢʮʠʷ. ʇʝʨʚʘʷ ʮʠʬʨʘ 

ʦʟʥʘʯʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʨʝʘʢʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ, ʚʪʦʨʘʷ ï ʯʠʩʣʦ ʵʣʝʢʪʨʦʥʦʚ, ʧʝʨʝʥʦʩʠʤʳʭ ʥʘ 

ʤʝʪʘʣʣ. ʇʨʦʩʪʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʣʠʛʘʥʜʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ {2,2} 

 (10) 

ʍʦʪʷ ʧʨʠʥʷʪʘʷ ʩʠʩʪʝʤʘ ʦʙʦʟʥʘʯʝʥʠʡ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪ ʧʨʝʚʨʘʱʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ 

ʩ ʤʝʪʘʣʣʦʤ ʚ ʨʝʘʢʮʠʷʭ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ, ʦʥʘ ʥʝ ʫʩʪʨʘʥʷʝʪ ʬʦʨʤʘʣʠʟʤʘ 

ʦʧʠʩʘʥʠʷ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʨʝʘʢʮʠʷʭ (9) ʠ (10) ʟʘʩʝʣʸʥʥʦʩʪʴ d-ʦʨʙʠʪʘʣʝʡ ʤʝʪʘʣʣʘ ʣʠʰʴ 

ʯʘʩʪʠʯʥʦ ʤʝʥʷʝʪʩʷ ʩ d
n-2

 ʜʦ d
n
, ʥʦ ʥʠʢʦʛʜʘ ʧʦʣʥʦʩʪʴʶ ʥʝ ʜʦʩʪʠʛʘʶʪ d

n
. ʇʨʠ ʵʪʦʤ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʩ ʧʦʤʦʱʴʶ ʢʚʘʥʪʦʚʦʭʠʤʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ, ʚʦʟʤʦʞʥʳ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʥʦʩʘ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦ ʭʦʜʫ ʨʝʘʢʮʠʠ, ʘ ʩʘʤ ʧʝʨʝʥʦʩ ʵʣʝʢʪʨʦʥʦʚ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ 

ʦʩʫʱʝʩʪʚʣʷʪʩɹʷ ʥʘ ʢʘʢʦʡ-ʪʦ ʦʜʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʩʪʘʜʠʠ ʨʝʘʢʮʠʠ [11]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʥʦʩʘ ʟʘʨʷʜʘ ʚ ʨʝʘʢʮʠʷʭ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʢʦʤʧʣʝʢʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʘʨʙʦʥʠʣʴʥʳʝ ʣʠʛʘʥʜʳ, ʥʘʧʨʠʤʝʨ, ʪʨʘʥʩ-

[IrCl(CO)(PPh3)2] [12], ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʬʦʪʦʵʣʝʢʪʨʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

[13]. ʊʘʢ, ʜʣʷ ʧʨʦʜʫʢʪʦʚ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʤʝʪʠʣʠʦʜʠʜʘ ʢ ʢʦʤʧʣʝʢʩʫ, ʦʙʘ ʤʝʪʦʜʘ ʫʢʘʟʳʚʘʣʠ 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʟʘʨʷʜʘ ʤʝʪʘʣʣ ï ʣʠʛʘʥʜ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ 

ʦʢʠʩʣʝʥʠʷ ʤʝʪʘʣʣʦʚ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʘʢʪʦʨʳ, ʧʦʚʳʰʘʶʱʠʝ ʥʫʢʣʝʦʬʠʣʴʥʦʩʪʴ 

ʨʝʘʢʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ ʠ ʥʘʣʠʯʠʝ 

ʵʣʝʢʪʨʦʥʦʜʦʥʦʨʥʳʭ ʟʘʤʝʩʪʠʪʝʣʝʡ), ʷʚʣʷʶʪʩʷ ʪʝʤʠ ʞʝ ʩʘʤʳʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʦʚʳʰʝʥʠʶ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ. 

1.3 ʈʝʘʢʮʠʠ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʵʣʝʢʪʨʦʬʠʣʘʤʠ 

ɺ ʨʝʘʢʮʠʷʭ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʥʫʢʣʝʦʬʠʣʴʥʦʩʪʴ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʮʝʥʪʨʘʣʴʥʦʛʦ ʘʪʦʤʘ ʜʦʥʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʫʶ 

ʧʣʦʪʥʦʩʪʴ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʩʚʷʟʝʡ ʩ ʚʭʦʜʷʱʠʤʠ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʫʶ ʩʬʝʨʫ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʣʠʛʘʥʜʘʤʠ. ʇʨʠ ʵʪʦʤ ʢʦʤʧʣʝʢʩʳ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʥʝʡʪʨʘʣʴʥʳʤʠ, ʪʘʢ ʠ 

ʟʘʨʷʞʝʥʥʳʤʠ. ʅʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʠ ʚ ʨʝʘʢʮʠʷʭ 

ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʵʣʝʢʪʨʦʬʠʣʘʤʠ [14,15]. ʂʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʳ 

ʤʝʪʘʣʣʦʚ ʤʦʞʥʦ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʚ ʨʝʘʢʮʠʷʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩ 
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ʧʦʤʦʱʴʶ ʱʝʣʦʯʥʳʭ ʤʝʪʘʣʣʦʚ ʠʣʠ ʢʦʤʧʣʝʢʩʥʳʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʝʡ; ʜʝʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʝʤ 

ʥʝʡʪʨʘʣʴʥʳʭ ʢʘʨʙʦʥʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʝʪʘʣʣʦʚ ʠ ʪ. ʜ. ʊʠʧʠʯʥʳʤ ʧʨʠʤʝʨʦʤ 

ʜʝʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʘʷ ʨʝʘʢʮʠʷ ʍʠʙʝʨʘ [16]. ɺ ʵʪʦʡ ʨʝʘʢʮʠʠ ʛʠʜʨʦʢʩʠʜ-

ʠʦʥ ʘʪʘʢʫʝʪ ʉʆ-ʣʠʛʘʥʜ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʝʪʘʣʣʦʢʘʨʙʦʢʩʠʣʘʪʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʜʝʣʝʥʠʝʤ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʥʠʦʥʥʦʛʦ ʛʠʜʨʠʜʦʢʘʨʙʦʥʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʞʝʣʝʟʘ 

 

(11) 

ɺʦʟʤʦʞʥʳ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʜʝʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ 

ʧʦʣʫʯʝʥʠʷ ʘʥʠʦʥʥʳʭ ʢʘʨʙʦʥʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʜʝʧʨʦʪʦʥʠʨʦʚʘʥʠʝ 

ʛʠʜʨʠʜʦʢʘʨʙʦʥʠʣʴʥʳʭ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ. ɸʪʦʤr ʚʦʜʦʨʦʜʘ ʚ ʛʠʜʨʠʜʦʢʘʨʙʦʥʠʣʴʥʳʭ 

ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʘʭ, ʦʙʣʘʜʘ ̫ ʢʠʩʣʦʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʤʦʛʫʪ ʣʝʛʢʦ ʦʪʨʳʚʘʪʴʩʷ 

ʦʩʥʦʚʘʥʠʷʤʠ ʩʨʝʜʥʝʡ ʩʠʣʳ. ʊʘʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʘʢ [HCo(CO)4] ʠ [H2Fe(CO)4] ʚ ʚʦʜʝ 

ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʳʤʠ ʢʠʩʣʦʪʘʤʠ [17,18]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʩʪʠʢʦʚʳʝ ʛʠʜʨʠʜʥʳʝ 

ʘʪʦʤʳ ʚʦʜʦʨʦʜʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʢʣʘʩʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ [19], ʦʙʣʘʜʘʶʪ ʥʠʟʢʦʡ 

ʢʠʩʣʦʪʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʧʨʠ ʧʝʨʝʚʦʜʝ ʤʦʩʪʠʢʦʚʦʛʦ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ ʚ 

ʪʝʨʤʠʥʘʣʴʥʳʡ [20]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʙʦʣʴʰʠʤʠ ʢʠʩʣʦʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ 

ʛʠʜʨʠʜʦʢʘʨʙʦʥʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʪʝʤ ʣʝʛʯʝ ʦʥ ʦʙʨʘʟʫʝʪ ʘʥʠʦʥʥʳʝ ʬʦʨʤʳ, ʩʧʦʩʦʙʥʳʝ 

ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʥʫʢʣʝʦʬʠʣʦʚ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ pKa ʨʘʟʣʠʯʥʳʭ 

ʛʠʜʨʠʜʦʢʘʨʙʦʥʠʣʴʥʳʭ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ 

ʊ ʘ ʙ ʣ ʠ ʮ ʘ 1 

ʂʠʩʣʦʪʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʨʙʦʥʠʣʛʠʜʨʠʜʦʚ 

ɻʠʜʨʠʜ pKa, H2O pKa, CH3OH, 25ÁC 

 pK 1 pK 2 pK 1 pK 2 

HFe(CO)4 ʉʠʣʴʥʘʷ ʢʠʩʣʦʪʘ - 

H2Fe(CO)4 4.4 14.0 6.8 - 

HMn(CO)5 7.1 - 

HCr(Cp)(CO)3 - 6.4 

HCo(CO)4 ʉʠʣʴʥʘʷ ʢʠʩʣʦʪʘ - 

H2Os(CO)4 - - 14.7 - 

(Õ-H)2Os3(CO)12 - - 14.5 - 

(Õ-H)4Ru4(CO)12 - - 11.9 - 

ʅʫʢʣʝʦʬʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ ʷʨʢʦ ʧʨʦʷʚʣʷʪʁʩʷ ʚ ʨʝʘʢʮʠʷʭ ʩ 

ʵʣʝʢʪʨʦʬʠʣʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʘʣʢʠʣʛʘʣʦʛʝʥʠʜʳ, ʪʦʟʠʣʘʪʳ, ʘʮʠʣʛʘʣʦʛʝʥʠʜʳ, 

ʘʨʠʣʛʘʣʦʛʝʥʠʜʳ, ʘʣʣʠʣʛʘʣʦʛʝʥʠʜʳ ʠ ʜʨ. [21,22]. ʊʘʢ, ʘʣʣʠʣʭʣʦʨʠʜ, ʧʦʜʦʙʥʦ ʜʨʫʛʠʤ 

ʘʣʢʠʣʛʘʣʦʛʝʥʠʜʘʤ, ʩʧʦʩʦʙʝʥ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʠ ʩ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ ʪʘʢʠʭ ʤʝʪʘʣʣʦʚ, 
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ʢʘʢ Co ʠ Mn [23]. ʇʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ ʧʨʦʜʫʢʪʳ, ʘʥʘʣʦʛʠʯʥʳʝ ʪʝʤ, ʯʪʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʠʟ ʜʨʫʛʠʭ ʘʣʢʠʣʛʘʣʦʛʝʥʠʜʦʚ 

 

ʈʠʩ. 2. ʉʭʝʤʘ ʨʝʘʢʮʠʡ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ ʢʦʙʘʣʴʪʘ ʠ ʤʘʨʛʘʥʮʘ ʩ ʘʣʣʠʣʭʣʦʨʠʜʦʤ 

ɸʥʘʣʠʟ ʀʂ- ʠ ʗʄʈ-ʩʧʝʢʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ [Co(CO)3(C3H5)] ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ 

ʘʣʣʠʣʴʥʳʡ ʣʠʛʘʥʜ ʚ ʥʸʤ ʢʦʦʨʜʠʥʠʨʦʚʘʥ ʧʦ 
3
 ʪʠʧʫ [24]. ʆʜʥʘʢʦ, ʚ ʨʝʘʢʮʠʠ ʘʣʣʠʣʭʣʦʨʠʜʘ 

ʩ Na[Mn(CO)5] ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʧʦʣʫʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

[C3H5Mn(CO)5] c ʤʦʥʦʛʘʧʪʦ-ʘʣʣʠʣʴʥʳʤ ʣʠʛʘʥʜʦʤ, ʢʦʪʦʨʳʡ ʧʨʠ ʩʣʘʙʦʤ ʥʘʛʨʝʚʘʥʠʠ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʝʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʶ, ʜʘʚʘʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʡ 
3
-ʘʣʣʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ï [ɖ

3
-

C3H5Mn(CO)4]. ɸʥʘʣʦʛʠʯʥʳʝ ʧʨʝʚʨʘʱʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʜʚʫʭʩʪʘʜʠʡʥʳʭ ʨʝʘʢʮʠʷʭ 

ʘʥʠʦʥʥʳʭ ʢʘʨʙʦʥʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʦʣʠʙʜʝʥʘ Na[Mo(CO)3C5H5] ʠ ʤʘʨʛʘʥʮʘ 

Na[Mn(CO)5] ʩ CH3SCH2Cl. ɺ ʧʝʨʚʦʡ ʨʝʘʢʮʠʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʙʨʘʟʫʝʪʩʷ 

ʢʦʤʧʣʝʢʩ [CH3SCH2Mo(CO)3C5H5]. ʉʣʘʙʦʝ ʥʘʛʨʝʚʘʥʠʝ ʠʣʠ ʋʌ-ʦʙʣʫʯʝʥʠʝ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʜʫʢʪʘ [CH3SCH2Mo(CO)2C5H5], ʩʦʜʝʨʞʘʱʝʛʦ ˊ,
2
-CH2=SCH3 

ʛʨʫʧʧʫ. ɸʥʘʣʦʛʠʯʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʩ ʢʦʤʧʣʝʢʩʦʤ ʤʘʨʛʘʥʮʘ - Na[Mn(CO)5] 

[25].  

 

ʈʠʩ. 3. ʉʭʝʤʳ ʨʝʘʢʮʠʡ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ ʤʦʣʠʙʜʝʥʘ ʠ ʤʘʨʛʘʥʮʘ ʩ CH3SCH2Cl 
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ʇʦ ʜʘʥʥʳʤ ʗʄʈ (ʥʝʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ ʚ CH2 ʛʨʫʧʧʝ), ʘ ʪʘʢʞʝ 

ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩʚʷʟʳʚʘʥʠʝ ʚ ʵʪʦʤ ʢʦʤʧʣʝʢʩʝ ʚ ʮʝʣʦʤ ʘʥʘʣʦʛʠʯʥʦ 

-́ʢʦʤʧʣʝʢʩʘʤ ʩ ʦʣʝʬʠʥʘʤʠ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ï ʩʦʣʴ ʎʝʡʟʝ 

(K[(C2H4)PtCl3]Q9H2O). 

ʀʥʪʝʨʝʩʥʳʤ ʘʥʘʣʦʛʦʤ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ 
3
-ʘʣʣʠʣʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

3
-ʙʝʥʟʠʣʴʥʳʡ 

ʣʠʛʘʥʜ. ʈʝʘʢʮʠʷ ʙʝʥʟʠʣʭʣʦʨʠʜʘ ʩ Na[Mo(CO)3C5H5] ʧʨʠʚʦʜʠʪ ʢ ʤʦʥʦʛʘʧʪʦ-ʧʨʦʠʟʚʦʜʥʦʤʫ 

ʢʦʤʧʣʝʢʩʘ [C6H5CH2Mo(CO)3C5H5]. ʇʠʨʦʣʠʟ ʠʣʠ ʬʦʪʦʣʠʟ ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʙʠʷʜʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [C5H5Mo(CO)3]2 ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʨʠ 

ʵʪʦʤ ʩ ʥʝʙʦʣʴʰʠʤ ʚʳʭʦʜʦʤ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʜʫʢʪ ʜʝʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʱʠʡ 
3
-

ʙʝʥʟʠʣʴʥʳʡ ʣʠʛʘʥʜ [26]:  

 

ʈʠʩ. 4. ʉʭʝʤʘ ʨʝʘʢʮʠʠ Na[Mo(CO)3C5H5] ʩ ʙʝʥʟʠʣʭʣʦʨʠʜʦʤ. 

ʇʦʭʦʞʠʝ ʢʦʤʧʣʝʢʩʳ ʦʙʨʘʟʫʶʪʩʷ ʚ ʩʣʫʯʘʝ 2- ʠʣʠ 3-ʭʣʦʨʤʝʪʠʣʪʠʦʬʝʥʦʚ. ʇʨʦʜʫʢʪʳ 

ʨʝʘʢʮʠʡ 2(3)-ʭʣʦʨʤʝʪʠʣʪʠʦʬʝʥʦʚ ʩ Na[Mo(CO)3C5H5] ʧʦʜʚʝʨʛʘʣʠʩʴ ʪʝʨʤʠʯʝʩʢʦʤʫ 

ʜʝʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʶ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 
3
-2- ʠ 

3
-3-ʪʠʝʥʠʣʴʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ [27]: 

 

ʈʠʩ. 5. ʉʭʝʤr ʨʝʘʢʮʠʡ Na[Mo(CO)3C5H5] ʩ 2- ʠ 3-ʭʣʦʨʤʝʪʠʣʪʠʦʬʝʥʦʤ 

ʋʩʧʝʰʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ CH3SCH2Cl ʚ ʢʘʯʝʩʪʚʝ ʣʠʛʘʥʜʘ ʜʣʷ ʩʠʥʪʝʟʘ ʢʦʤʧʣʝʢʩʦʚ 

ʥʘʚʝʣʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ ʠʜʝʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʛʦʤʦʣʦʛʘ - CH3SCH2CH2Cl ʚ 

ʘʥʘʣʦʛʠʯʥʳʭ ʨʝʘʢʮʠʷʭ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ CH3SCH2CH2Cl ʩ Na[Mn(CO)5] ʙʳʣ ʧʦʣʫʯʝʥ 

ʢʦʤʧʣʝʢʩ ʩʦ ʩʪʝʭʠʦʤʝʪʨʠʝʡ [CH3SCH2CH2Mn(CO)5]. ʆʜʥʘʢʦ ʝʛʦ ʀʂ-ʩʧʝʢʪʨ ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʣʩʷ ʦʪ ʩʧʝʢʪʨʦʚ ʧʨʦʜʫʢʪʦʚ ʪʠʧʘ LMn(CO)5: ʦʥ ʩʦʜʝʨʞʘʣ ʠʥʪʝʥʩʠʚʥʫʶ ʧʦʣʦʩʫ 

ͫͻ͔ͣ͊ ф. 
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ʢʦʣʝʙʘʥʠʷ (CO) ʚ ʦʙʣʘʩʪʠ 1600 ʩʤ
-1
, ʩʚʦʡʩʪʚʝʥʥʫʶ ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʢʘʨʙʦʥʠʣʫ, 

ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʤʫ ʘʪʦʤʦʤ ʤʝʪʘʣʣʘ ï ʘʮʠʣʴʥʦʤʫ ʣʠʛʘʥʜʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ɻʪʦ ʩʦʝʜʠʥʝʥʠʝ 

ʦʢʘʟʘʣʦʩʴ ʮʠʢʣʠʯʝʩʢʠʤ ʘʮʠʣʴʥʳʤ ʧʨʦʠʟʚʦʜʥʳʤ [28]: 

 

ʈʠʩ. 6. ʉʭʝʤʘ ʨʝʘʢʮʠʠ CH3SCH2CH2Cl ʩ Na[Mn(CO)5] 

ʈʝʘʢʮʠʷ Na[Fe(CO)2ʉ5H5] c CH3SCH2CH2Cl ʧʨʠʚʦʜʠʪ ʢ ʤʦʥʦʛʘʧʪʦ-ʧʨʦʠʟʚʦʜʥʦʤʫ 

[CH3SCH2CH2Fe(CO)2C5H5]. ʋʌ-ʦʙʣʫʯʝʥʠʝ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʚʫʭ ʧʨʦʜʫʢʪʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʢʣʠʯʝʩʢʠʡ 

ʘʮʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʣʫʯʝʥʥʦʤʫ ʚ ʨʝʘʢʮʠʠ ʩ ʤʘʨʛʘʥʮʝʤ. ɺʪʦʨʦʡ ʧʨʦʜʫʢʪ 

(CH3SFe(CO)2C5H5) ïɻ ʪʦ ʢʦʤʧʣʝʢʩ ʩ ʪʝʨʤʠʥʘʣʴʥʦʡ ʤʝʨʢʘʧʪʦ-ʛʨʫʧʧʦʡ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʳʚʘ ʩʚʷʟʠ ʉïS [28]: 

 

ʈʠʩ. 7. ʉʭʝʤʘ ʨʝʘʢʮʠʠ Na[Fe(CO)2ʉ5H5] c CH3SCH2CH2Cl 

ʎʠʢʣʠʯʝʩʢʠʝ ʘʮʠʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʘʥʘʣʦʛʠʯʥʳʝ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ, ʙʳʣʠ ʪʘʢʞʝ 

ʧʦʣʫʯʝʥʳ ʚ ʨʝʘʢʮʠʷʭ ʛʘʣʦʛʝʥ-ʟʘʤʝʱʸʥʥʳʭ ʘʣʢʠʣʘʤʠʥʦʚ ʩ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ. 

ʊʘʢ, ʚ ʨʝʘʢʮʠʠ Na[Mn(CO)5] ʩ (CH3)2NCH2CH2Cl ʦʙʨʘʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩ 

(CH3)2NCH2CH2COMn(CO)4 [29]: 

 

ʈʠʩ. 8. ʉʭʝʤʘ ʨʝʘʢʮʠʠ Na[Mn(CO)5] ʩ (CH3)2NCH2CH2Cl 

ʈʝʘʢʮʠʠ 2-ʭʣʦʨʤʝʪʠʣʧʠʨʠʜʠʥʘ ʩ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ Na[M(CO)3C5H5] (M = Mo ʠ 

W) ʠʥʪʝʨʝʩʥʳ ʪʝʤ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʤʦʣʠʙʜʝʥʘ ʦʙʨʘʟʫʝʪ ʩ ʵʪʠʤ ʨʝʘʛʝʥʪʦʤ ʮʠʢʣʠʯʝʩʢʦʝ 

ʘʮʠʣʴʥʦʝ ʧʨʦʠʟʚʦʜʥʦʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʦʤʧʣʝʢʩ ʚʦʣʴʬʨʘʤʘ ï ʦʙʳʯʥʦʝ ʤʦʥʦʛʘʧʪʦ-

ʧʨʦʠʟʚʦʜʥʦʝ (ʈʠʩ. 9) [29]. ʊʘʢʘʷ ʨʘʟʥʠʮʘ ʚ ʧʦʚʝʜʝʥʠʠ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦ ʩʪʨʦʝʥʠʶ 
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ʤʦʣʠʙʜʝʥʦʚʦʛʦ ʠ ʚʦʣʴʬʨʘʤʦʚʦʛʦ ʘʥʠʦʥʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʘ ʨʘʟʥʦʡ ʧʨʦʯʥʦʩʪʴʶ 

ʩʚʷʟʝʡ MoïC ʠ WïC. ʉʚʷʟʴ ʤʦʣʠʙʜʝʥ-ʫʛʣʝʨʦʜ ʤʝʥʝʝ ʧʨʦʯʥʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʸ ʨʘʟʨʳʚʫ 

ʠ ʚʥʝʜʨʝʥʠʶ ʧʦ ʥʝʡ ʉʆ-ʛʨʫʧʧʳ [30] 

 

ʈʠʩ. 9. ʉʭʝʤʘ ʨʝʘʢʮʠʠ 2-ʭʣʦʨʤʝʪʠʣʧʠʨʠʜʠʥʘ ʩ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ Na[M(CO)3C5H5] (M = Mo ʠ W) 

ɺʳʩʦʢʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ ʦʙʣʘʜʘʶʪ 

1,1-ʥʠʪʨʦʟʦʛʘʣʦʛʝʥʘʣʢʘʥʳ [31]. ʊʘʢ, ʥʠʪʨʦʟʦʘʣʢʠʣʙʨʦʤʠʜ (CH3)2C(NO)Br ʨʝʘʛʠʨʫʝʪ ʩ 

Na[Mo(CO)3C5H5] ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -60 ÁC ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ [(CH3)2C(NO)Mo(CO)2C5H5] 

 

ʈʠʩ. 10. ʉʭʝʤʘ ʨʝʘʢʮʠʠ Na[Mo(CO)3C5H5] ʩ (CH3)2C(NO)Br 

ɺ ʵʪʦʤ ʩʦʝʜʠʥʝʥʠʠ (CH3)2CNO-ʛʨʫʧʧʘ ʢʦʦʨʜʠʥʠʨʦʚʘʥʘ ʧʦ 
3
-ʪʠʧʫ ʘʥʘʣʦʛʠʯʥʦ 

ʘʣʣʠʣʴʥʦʡ. ɼʨʫʛʠʝ ʨʝʘʢʮʠʠ (CH3)2C(NO)Br ʩ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ Na2[M 2(CO)10] (M = Cr 

ʠ W) ʠ Na2[Fe(CO)4] ʧʨʠʚʦʜʷʪ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʠʪʨʦʟʦ-ʛʨʫʧʧʳ ʜʦ ʠʤʠʥʦ-ʛʨʫʧʧʳ, ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʥʳʭ ʜʠʤʝʪʠʣʢʝʪʠʤʠʥʘ, ʪʘʢʠʭ ʢʘʢ (CH3)2C=N(H)M(CO)5 (M = Cr ʠ 

W) ʠ [( -{(CH3)2C=N})2Fe2(CO)6] (ʈʠʩ. 11) [31]. ʅʘʠʙʦʣʝʝ ʥʝʦʙʳʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʨʝʘʢʮʠʠ 

(CH3)2C(NO)Br ʩ Na2[Fe(CO)4] ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʦʤʧʣʝʢʩ [-
2
-{ ON=C(CH3)2} -

{ N=C(CH3)2}Fe2(CO)6], ʩʪʨʦʝʥʠʝ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʦ ʤʝʪʦʜʦʤ ʈʉɸ: 
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ʈʠʩ. 11. ʈʝʘʢʮʠʠ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ ʭʨʦʤʘ, ʤʘʨʛʘʥʮʘ ʠ ʞʝʣʝʟʘ ʩ (CH3)2C(NO)Br 

1.4 ɺʣʠʷʥʠʝ ʣʠʛʘʥʜʦʚ ʥʘ ʥʫʢʣʝʦʬʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ 

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʳ ʤʦʛʫʪ ʙʳʪʴ ʩʠʣʴʥʳʤʠ ʥʫʢʣʝʦʬʠʣʘʤʠ, ʘ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʥʘʟʳʚʘʶʪ ʜʘʞʝ çʩʫʧʝʨʥʫʢʣʝʦʬʠʣʘʤʠè (ʥʘʧʨʠʤʝʨ Fe(CO)4)
2-

[32]). 

ʕʢʩʧʝʨʠʤʝʥʪ ʠ ʨʘʩʯʸʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʥʫʢʣʝʦʬʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ 

ʚʣʠʷʝʪ ʠ ʧʨʠʨʦʜʘ ʤʝʪʘʣʣʘ ʠ ʣʠʛʘʥʜʳ, ʧʦʚʳʰʘʁɦ ʠʝ ʵʣʝʢʪʨʦʥʥʫʶ ʧʣʦʪʥʦʩʪʴ ʥʘ ʤʝʪʘʣʣʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ, ʢʦʤʙʠʥʠʨʫʷ ʣʠʛʘʥʜʳ, ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʦʩʪʴ 

ʢʦʤʧʣʝʢʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʫʢʣʝʦʬʠʣʴʥʦʩʪʴ. ʊʘʢ, [RhCl(PPh3)3] ʣʝʛʢʦ ʨʝʘʛʠʨʫʝʪ ʩ 

ʤʝʪʠʣʠʦʜʠʜʦʤ 

 (12) 

ɿʘʤʝʥʘ ʦʜʥʦʛʦ ʬʦʩʬʠʥʘ ʥʘ CO ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ [RhCl(CO)(PPh3)2] ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʝʛʦ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʊʘʢʦʝ ʨʘʟʣʠʯʠʝ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ï 

ʩʣʝʜʩʪʚʠʝ ʙčʣʴʰʠʭ ʵʣʝʢʪʨʦʥʦʘʢʮʝʧʪʦʨʥʳʭ ʩʚʦʡʩʪʚ ʤʦʥʦʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʬʦʩʬʠʥʦʤ. [33]. 

ɿʘʤʝʱʸʥʥʳʝ ʪʨʝʪʠʯʥʳʝ ʬʦʩʬʠʥʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʫʢʣʝʦʬʠʣʴʥʦʩʪʠ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ ʩ ʵʣʝʢʪʨʦʥʦʜʦʥʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʣʠʛʘʥʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʤʝʪʠʣʠʦʜʠʜʘ ʩ ʪʨʘʥʩ-

[RhCl(CO)(PR3)2] ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʨʘʜʠʢʘʣʘ ʚ ʨʷʜʫ: ʥ-

C8H17 Ó ʥ-C4H9 > ʧ-C4H9C6H4 > ʧ-C2H5C6H4 > ʧ-C6H13C6H4 > C6H5. ɹʳʩʪʨʝʝ ʧʨʦʪʝʢʘʶʪ 

ʨʝʘʢʮʠʠ ʚ ʩʣʫʯʘʝ ʘʣʢʠʣʴʥʳʭ ʟʘʤʝʩʪʠʪʝʣʝʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʙʦʣʴʰʝʡ ʵʣʝʢʪʨʦʥʦʜʦʥʦʨʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. ɽʩʣʠ ʫʛʣʝʨʦʜʥʘʷ ʮʝʧʦʯʢʘ ʟʘʤʝʩʪʠʪʝʣʷ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʯʝʪʳʨʸʭ ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ, ʪʦ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʠʭ ʯʠʩʣʘ ʦʩʥʦʚʥʦʩʪʴ ʬʦʩʬʠʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʤʝʥʷʝʪʩʷ, ʘ ʪʝʥʜʝʥʮʠʷ, ʥʘʙʣʶʜʘʝʤʘʷ ʜʣʷ ʧʝʨʚʳʭ ʪʨʸʭ ʬʦʩʬʠʥʦʚ, ʦʪʨʘʞʘʝʪ ʚʣʠʷʥʠʝ 

ʩʪʝʨʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [8,34]. ɸʥʘʣʦʛʠʯʥʦ, ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʡ ʢʦʤʧʣʝʢʩʘ [Pt(PR3)3] ʩ 

ʤʝʪʠʣʠʦʜʠʜʦʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʨʝʘʢʮʠʠ ʚ ʨʷʜʫ: R = ʧ-C2H5C6H4 < ʧ-MeC6H4 < ʥ-C16H33 Ò ʥ-
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C8H17, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʵʣʝʢʪʨʦʥʦʜʦʥʦʨʥʳʭ ʩʚʦʡʩʪʚʘʭ ʘʣʢʠʣʴʥʳʭ ʨʘʜʠʢʘʣʦʚ 

(ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʣʠʥʳ ʘʣʢʠʣʴʥʦʡ ʮʝʧʠ), ʚʦʟʤʦʞʥʦ ʪʘʢʞʝ 

ʩʦ ʩʪʝʨʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ, ʥʦ ʚʝʨʦʷʪʝʥ ʠ ʵʬʬʝʢʪ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʦʣʴʚʘʪʘʮʠʠ [35]. 

ʂʠʥʝʪʠʢʫ ʨʝʘʢʮʠʠ, ʠʟʦʙʨʘʞʸʥʥʦʡ ʥʘ ʩʭʝʤʝ (ʈʠʩ. 12), ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ-ʣʠʤʠʪʠʨʫʶʱʝʡ ʩʪʘʜʠʝʡ ʷʚʣʷʝʪʩʷ ʥʫʢʣʝʦʬʠʣʴʥʘʷ ʘʪʘʢʘ 

ʢʦʤʧʣʝʢʩʘ [(ɖ
5
-C5H5)M(CO)L] (M = Co, Rh ʠʣʠ Ir, L = ʬʦʩʬʠʥ) ʥʘ MeI. ɹʳʩʪʨʘʷ 

ʩʪʘʜʠʷ - ʤʠʛʨʘʮʠʷ ʘʣʢʠʣʴʥʦʡ ʛʨʫʧʧʳ ʢ ʘʪʦʤʫ ʫʛʣʝʨʦʜʘ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʳ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʮʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ [8]: 

 

ʈʠʩ. 12. ʉʭʝʤʘ ʨʝʘʢʮʠʡ [(ɖ
5
-C5H5)M(CO)L] (M = Co, Rh ʠʣʠ Ir, L = ʬʦʩʬʠʥ) ʩ MeI 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʣʢʠʣʴʥʳʭ ʨʘʜʠʢʘʣʦʚ ʚ ʬʦʩʬʠʥʦʚʦʤ ʣʠʛʘʥʜʝ (ʈPh3; ʈPh2Me; 

ʈPhMe2) ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ. ʊʘʢ ʢʘʢ ʤʝʪʠʣʴʥʳʝ ʛʨʫʧʧʳ ʠʤʝʶʪ 

ʤʘʣʳʡ ʨʘʟʤʝʨ, ʥʘʙʣʶʜʘʝʤʘʷ ʪʝʥʜʝʥʮʠʷ ʦʪʨʘʞʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʵʣʝʢʪʨʦʥʥʳʝ ʵʬʬʝʢʪʳ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʩʪʝʨʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠʛʨʘʶʪ ʚ ʪʘʢʠʭ ʨʝʘʢʮʠʷʭ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʫʶ ʨʦʣʴ. 

ʅʘʧʨʠʤʝʨ, ʢʦʤʧʣʝʢʩ ʩ P(C6H11)3 ʣʠʛʘʥʜʘʤʠ, ʦʙʣʘʜʘʶʱʠʡ ʥʘʠʙʦʣʴʰʝʡ ʦʩʥʦʚʥʦʩʪʴʶ ʩʨʝʜʠ 

ʜʨʫʛʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʬʦʩʬʠʥʦʚʳʤʠ ʣʠʛʘʥʜʘʤʠ ʚ ʨʝʘʢʮʠʷʭ ʩ MeI, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 

ʥʘʠʤʝʥʴʰʫʶ ʩʢʦʨʦʩʪʴ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʪʝʨʠʯʝʩʢʠʤʠ ʟʘʪʨʫʜʥʝʥʠʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ 

ʙʦʣʴʰʠʤ ʦʙʲʸʤʦʤ ʮʠʢʣʦʛʝʢʩʠʣʴʥʳʭ ʢʦʣʝʮ [35]. 

1.5 ʅʫʢʣʝʦʬʠʣʴʥʳʝ ʨʝʘʢʮʠʠ ʤʝʪʘʣʣʘʪ-ʘʥʠʦʥʦʚ ʩ ʧʦʣʠʬʪʦʨʩʦʝʜʠʥʝʥʠʷʤʠ 

ʀʟʚʝʩʪʥʳ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʝʘʢʮʠʠ ʤʝʪʘʣʣʘʪ-ʘʥʠʦʥʦʚ ʩ ʧʦʣʠʬʪʦʨʩʦʝʜʠʥʝʥʠʷʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ ʧʦʣʠʬʪʦʨʦʣʝʬʠʥʳ (ʘʮʠʢʣʠʯʝʩʢʠʝ ʠ ʮʠʢʣʠʯʝʩʢʠʝ), ʧʦʣʠʬʪʦʨʘʨʦʤʘʪʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ) ʠ ʧʝʨʬʪʦʨʘʮʝʪʠʣʝʥʳ. ɸʪʦʤʳ ʫʛʣʝʨʦʜʘ ʚ ʪʘʢʠʭ 

ʩʦʝʜʠʥʝʥʠʷʭ ʥʝʩʫʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʟʘʨʷʜ ŭ
+
, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʭʦʨʦʰʠʤʠ ʵʣʝʢʪʨʦʬʠʣʘʤʠ ʚ 

ʨʝʘʢʮʠʷʭ ʩ ʤʝʪʘʣʣʘʪ-ʘʥʠʦʥʘʤʠ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ ʢʘʢ ʧʨʦʜʫʢʪʳ ʧʨʦʩʪʦʛʦ ʟʘʤʝʱʝʥʠʷ 

ʬʪʦʨʘ, ʪʘʢ ʠ ʧʨʦʜʫʢʪʳ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʝʨʝʛʨʫʧʧʠʨʦʚʦʢ. 

1.5.1 ʈʝʘʢʮʠʠ ʤʝʪʘʣʣʘʪ-ʘʥʠʦʥʦʚ ʩ ʧʦʣʠʬʪʦʨʦʣʝʬʠʥʘʤʠ 

ɸʥʠʦʥʳ [-ʉ5H5Fe(CO)2]
ï
; [Re(CO)5]

ï
 ʠ [Mn(CO)5]

ï
, ʷʚʣʷʶʱʠʝʩʷ ʩʘʤʳʤʠ ʩʠʣʴʥʳʤʠ 

ʥʫʢʣʝʦʬʠʣʘʤʠ ʩʨʝʜʠ ʤʦʥʦʷʜʝʨʥʳʭ ʢʘʨʙʦʥʠʣʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʟʘʤʝʱʘʶʪ ʬʪʦʨ ʚ 

ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʧʝʨʬʪʦʨʮʠʢʣʦʛʝʢʩʝʥʝ, ʧʝʨʬʪʦʨʮʠʢʣʦʙʫʪʝʥʝ [36]. ʇʨʠ ʵʪʦʤ ʟʘʤʝʱʘʝʪʩʷ 



23 
 

ʘʪʦʤ ʬʪʦʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʨʠ ʜʚʦʡʥʦʡ ʩʚʷʟʠ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ů-

ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʘ. ɺ ʨʝʘʢʮʠʷʭ ʩ ʧʝʨʬʪʦʨʧʨʦʧʝʥʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʧʣʝʢʩʳ 

ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʘʥʠʦʥʦʚ ʞʝʣʝʟʘ ʠ ʨʝʥʠʷ. ɸʥʠʦʥ [Mn(CO)5]
ï
 ʩ ʧʝʨʬʪʦʨʧʨʦʧʝʥʦʤ 

ʥʘʧʨʷʤʫʶ ʥʝ ʨʝʘʛʠʨʫʝʪ: 

 

ʈʠʩ. 13. ʉʭʝʤʘ ʨʝʘʢʮʠʠ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ ʞʝʣʝʟʘ ʠ ʨʝʥʠʷ ʩ ʧʝʨʬʪʦʨʧʨʦʧʝʥʦʤ 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ [Mn(CO)4PPh3]
ï
 ʩ ʧʝʨʬʪʦʨʮʠʢʣʦʛʝʢʩʝʥʦʤ ʦʙʨʘʟʫʶʪʩʷ ʜʚʘ 

ʠʟʦʤʝʨʥʳʭ ʧʨʦʜʫʢʪʘ ʟʘʤʝʱʝʥʠʷ ʬʪʦʨʘ (Z-, E-ʠʟʦʤʝʨʳ): 

 

ʈʠʩ. 14. ʉʭʝʤʘ ʨʝʘʢʮʠʠ [Mn(CO)4PPh3]
ï
 ʩ ʧʝʨʬʪʦʨʮʠʢʣʦʛʝʢʩʝʥʦʤ 

ɸʥʠʦʥʳ [-ʉ5H5Fe(CO)2]
ï
 ʠ [Re(CO)5]

ï
 ʚ ʨʝʘʢʮʠʠ ʩ ʧʝʨʬʪʦʨʵʪʠʣʝʥʦʤ ʦʙʨʘʟʫʶʪ 

ʫʩʪʦʡʯʠʚʳʝ ů-ʧʝʨʬʪʦʨʚʠʥʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ [36]: 

 

ʈʠʩ. 15. ʉʭʝʤʘ ʨʝʘʢʮʠʡ [-ʉ5H5Fe(CO)2]
ï
 ʠ [Re(CO)5]

ï
 ʩ ʧʝʨʬʪʦʨʵʪʠʣʝʥʦʤ 

1.5.2 ʈʝʘʢʮʠʠ ʤʝʪʘʣʣʘʪ-ʘʥʠʦʥʦʚ ʩ ʤʦʥʦʟʘʤʝʱʸʥʥʳʤʠ ʧʝʨʬʪʦʨʙʝʥʟʦʣʘʤʠ 

ɺ ʨʝʘʢʮʠʠ ʘʥʠʦʥʘ ʮʠʢʣʦʧʝʥʪʘʜʠʝʥʠʣʜʠʢʘʨʙʦʥʠʣʞʝʣʝʟʘ ([ -ʉ5H5Fe(CO)2]
ï
) ʩ ʭʣʦʨ-, 

ʙʨʦʤ-, ʡʦʜʧʝʥʪʘʬʪʦʨʙʝʥʟʦʣʘʤʠ ʤʦʞʝʪ ʟʘʤʝʱʘʪʴʩʷ ʢʘʢ ʬʪʦʨ, ʪʘʢ ʠ ʜʨʫʛʦʡ ʘʪʦʤ ʛʘʣʦʛʝʥʘ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʤʝʩʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 

ʚʦʜʦʨʦʜ ʚ ʧʦʣʦʞʝʥʠʠ 4 ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʣʴʮʘ, ʚʝʨʦʷʪʥʦ ʧʝʨʝʰʝʜʰʠʡ ʚ ʣʠʛʘʥʜ ʠʟ 

ʨʘʩʪʚʦʨʠʪʝʣʷ [37]: 
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ʈʠʩ. 16. ʉʭʝʤʘ ʨʝʘʢʮʠʠ [-ʉ5H5Fe(CO)2]
ï
 ʩ ʛʘʣʦʛʝʥʧʝʥʪʘʬʪʦʨʙʝʥʟʦʣʘʤʠ 

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʥʪʘʬʪʦʨʙʝʥʟʦʥʠʪʨʠʣʘ, ʦʙʨʘʟʫʶʪʩʷ ʜʚʘ ʧʨʦʜʫʢʪʘ, ʚ 

ʢʦʪʦʨʳʭ ʥʠʪʨʠʣʴʥʘʷ ʛʨʫʧʧʘ ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʟʘʥʠʤʘʝʪ ʧʘʨʘ- ʠʣʠ ʤʝʪʘ-ʧʦʣʦʞʝʥʠʷ ʚ 

ʘʨʦʤʘʪʠʯʝʩʢʦʤ ʢʦʣʴʮʝ [37]: 

 

ʈʠʩ. 17. ʉʭʝʤʘ ʨʝʘʢʮʠʠ [-ʉ5H5Fe(CO)2]
ï
 ʩ ʧʝʥʪʘʬʪʦʨʙʝʥʟʦʥʠʪʨʠʣʦʤ 

ʈʝʘʢʮʠʷ ʩ ʵʪʠʣʧʝʨʬʪʦʨʙʝʥʟʦʘʪʦʤ ʜʘʸʪ ʦʜʠʥ ʧʨʦʜʫʢʪ, ʘʥʘʣʦʛʠʯʥʳʡ ʦʜʥʦʤʫ ʠʟ 

ʠʟʦʤʝʨʦʚ, ʧʦʣʫʯʝʥʥʦʤʫ ʚ ʨʝʘʢʮʠʠ ʩ ʧʝʨʬʪʦʨʙʝʥʟʦʥʠʪʨʠʣʦʤ [37]: 

 

ʈʠʩ. 18. ʉʭʝʤʘ ʨʝʘʢʮʠʠ [-ʉ5H5Fe(CO)2]
ï
 ʩ ɻʪʠʣʧʝʨʬʪʦʨʙʝʥʟʦʘʪʦʤ 

1.5.3 ʈʝʘʢʮʠʠ ʤʝʪʘʣʣʘʪ-ʘʥʠʦʥʦʚ ʩ ʪʝʪʨʘʬʪʦʨʙʝʥʟʦʣʘʤʠ 

ʊʝʪʨʘʬʪʦʨʙʝʥʟʦʣʳ (ʠʩʧʦʣʴʟʦʚʘʥʳ 1,2,3,4- ʠ 1,2,3,5- ʠʟʦʤʝʨʳ) ʪʘʢʞʝ ʨʝʘʛʠʨʫʪʁ ʩ 

ʮʠʢʣʦʧʝʥʪʘʜʠʝʥʠʣʜʠʢʘʨʙʦʥʠʣʞʝʣʝʟʦʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʟʘʤʝʱʝʥʠʷ ʦʜʥʦʛʦ ʠʟ 

ʘʪʦʤʦʚ ʬʪʦʨʘ (ʈʠʩ. 19) [37]. ʇʨʠ ʵʪʦʤ ʚ ʦʜʥʦʤ ʠʟ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ ʚ ʘʨʦʤʘʪʠʯʝʩʢʦʤ ʢʦʣʴʮʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʚʫʭ ʠʟʦʤʝʨʦʚ: 
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ʈʠʩ. 19. ʉʭʝʤʘ ʨʝʘʢʮʠʠ [-ʉ5H5Fe(CO)2]
ï
 ʩ 1,2,3,4-ʪʝʪʨʘʬʪʦʨʙʝʥʟʦʣʦʤ 

ʈʝʘʢʮʠʷ ʪʝʪʨʘʬʪʦʨʬʪʘʣʦʜʠʥʠʪʨʠʣʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʘʣʣʘʪ-ʘʥʠʦʥʘʤʠ ʧʨʠʚʦʜʠʪ ʢ 

ʧʨʦʜʫʢʪʘʤ, ʘʥʘʣʦʛʠʯʥʤr ʧʦʣʫʯʝʥʥʦʤʫ ʩ 1,2,3,4-ʪʝʪʨʘʬʪʦʨʙʝʥʟʦʣʦʤ [37]: 

 

ʈʠʩ. 20. ʉʭʝʤʘ ʨʝʘʢʮʠʡ ʪʝʪʨʘʬʪʦʨʬʪʘʣʦʜʠʥʠʪʨʠʣʘ ʩ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ ʞʝʣʝʟʘ, ʨʝʥʠʷ ʠ ʤʘʨʛʘʥʮʘ 

1,2-ʙʠʩ(ʜʠʵʪʠʣʪʝʪʨʘʬʪʦʨʬʪʘʣʘʪ) ʨʝʘʛʠʨʫʝʪ ʩ ʮʠʢʣʦʧʝʥʪʘʜʠʝʥʠʣʜʠʢʘʨʙʦʥʠʣʬʝʨʨʘʪʦʤ 

ʥʘʪʨʠʷ, ʘ ʪʘʢʞʝ ʩ ʧʝʥʪʘʢʘʨʙʦʥʠʣʨʝʥʘʪʦʤ ʠ ʤʘʥʛʘʥʘʪʦʤ ʥʘʪʨʠʷ, ʦʙʨʘʟʫʷ ʘʥʘʣʦʛʠʯʥʳʝ 

ʢʦʤʧʣʝʢʩ r[37]: 

 

ʈʠʩ. 21. ʉʭʝʤʘ ʨʝʘʢʮʠʡ ʜʠʵʪʠʣʧʝʨʬʪʦʨʬʪʘʣʘʪʘ ʩ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ ʞʝʣʝʟʘ, ʨʝʥʠʷ ʠ ʤʘʨʛʘʥʮʘ 

ʈʝʘʢʮʠʷ [FeCp(CO)2]
-
 ʩ 1,2-ʜʠʠʦʜʪʝʪʨʘʬʪʦʨʙʝʥʟʦʣʦʤ ʧʨʠʚʦʜʠʪ ʢ ʪʨʸʤ ʧʨʦʜʫʢʪʘʤ, 

ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ ʡʦʜ. ʆʜʠʥ ʠʟ ʧʨʦʜʫʢʪʦʚ ʙʳʣ ʪʘʢʞʝ ʧʦʣʫʯʝʥ ʘʚʪʦʨʘʤʠ ʚ 

ʘʥʘʣʦʛʠʯʥʦʡ ʨʝʘʢʮʠʠ ʩ 1,2,3,4-ʪʝʪʨʘʬʪʦʨʙʝʥʟʦʣʦʤ: 
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ʈʠʩ. 22. ʉʭʝʤʘ ʨʝʘʢʮʠʠ [FeCp(CO)2]
-
 ʩ 1,2-ʜʠʠʦʜʪʝʪʨʘʬʪʦʨʙʝʥʟʦʣʦʤ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʘʚʪʦʨʘʤ ʧʨʝʜʣʦʞʠʪʴ ʜʣʷ ʵʪʦʡ ʨʝʘʢʮʠʠ 

ʤʝʭʘʥʠʟʤ, ʚʢʣʶʯʘʶʱʠʡ ʟʘʭʚʘʪ ʧʨʦʪʦʥʘ ʠʟ ʨʘʩʪʚʦʨʠʪʝʣʷ [37]: 

 

ʈʠʩ. 23. ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʤʝʭʘʥʠʟʤ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʠ 

1.5.4 ʈʝʘʢʮʠʠ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ ʩ ʘʟʦʪʩʦʜʝʨʞʘʱʠʤʠ ʬʪʦʨʘʨʦʤʘʪʠʯʝʩʢʠʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ 

ʇʝʨʬʪʦʨʧʠʨʠʜʠʥ, ʧʝʨʬʪʦʨʧʠʨʠʜʘʟʠʥ, ʧʝʨʬʪʦʨʪʨʠʘʟʠʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʤʝʪʘʣʣʘʪ-

ʘʥʠʦʥʘʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʟʘʤʝʱʝʥʠʷ ʦʜʥʦʛʦ ʘʪʦʤʘ ʬʪʦʨʘ [38]: 

ʈʠʩ. 24. ʆʙʱʘʷ ʩʭʝʤʘ ʨʝʘʢʮʠʡ ʧʝʨʬʪʦʨʘʟʠʥʦʚ ʩ ʤʝʪʘʣʣʘʪ-ʘʥʠʦʥʘʤʠ 

1.5.5 ʈʝʘʢʮʠʠ ʩ ʧʝʨʬʪʦʨʘʣʢʠʥʘʤʠ 

ʇʝʨʬʪʦʨʠʨʦʚʘʥʥʳʝ ʘʣʢʠʥʳ ʪʘʢʞʝ ʩʧʦʩʦʙʥʳ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʠ ʩ ʢʘʨʙʦʥʠʣʘʪ-

ʘʥʠʦʥʘʤʠ. ʇʝʨʬʪʦʨʙʫʪ-2-ʠʥ ʨʝʘʛʠʨʫʝʪ ʩ ʘʥʠʦʥʦʤ [CpFe(CO)2]
ï
, ʦʙʨʘʟʫʷ ʢʦʤʧʣʝʢʩ ʩ 

ʣʠʛʘʥʜʦʤ ʧʝʨʬʪʦʨʘʣʣʝʥʠʣʴʥʦʛʦ ʪʠʧʘ. ɺ ʩʣʫʯʘʝ ʨʝʘʢʮʠʠ ʩ ʘʥʠʦʥʦʤ ʧʝʥʪʘʢʘʨʙʦʥʠʣʨʝʥʠʷ, 

ʢʨʦʤʝ ʢʦʤʧʣʝʢʩʘ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʣʠʛʘʥʜʦʤ, ʦʙʨʘʟʫʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʨʦʜʫʢʪʳ 

ʜʠʤʝʨʠʟʘʮʠʠ ʠʩʭʦʜʥʦʛʦ ʧʝʨʬʪʦʨʫʛʣʝʚʦʜʦʨʦʜʘ [39]: 
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ʈʠʩ. 25. ʉʭʝʤʘ ʨʝʘʢʮʠʡ ʧʝʨʬʪʦʨʙʫʪ-2-ʠʥʘ ʩ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ ʞʝʣʝʟʘ ʠ ʨʝʥʠʷ 

ɸʚʪʦʨʳ ʧʨʝʜʣʦʞʠʣʠ ʤʝʭʘʥʠʟʤ ʵʪʦʡ ʨʝʘʢʮʠʠ (ʈʠʩ. 26), ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʘʥʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ B, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʪʝʨʷʪʴ ʬʪʦʨʠʜ-ʠʦʥ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʣʣʝʥʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (C), ʧʦʩʣʝ ʯʝʛʦ ʢʦʤʧʣʝʢʩʳ B ʠ C ʨʝʘʛʠʨʫʶʪ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʚʫʭ ʥʦʚʳʭ ʜʠʝʥʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ D ʠ E 

 

ʈʠʩ. 26. ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʤʝʭʘʥʠʟʤ ʨʝʘʢʮʠʠ ʧʝʨʬʪʦʨʙʫʪ-2-ʠʥʘ ʩ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ ʞʝʣʝʟʘ ʠ ʨʝʥʠʷ 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 3,3,3-ʪʨʠʬʪʦʨʧʨʦʧʠʥʘ ʚ ʨʝʘʢʮʠʠ ʩ ʥʝʢʦʪʦʨʳʤʠ ʤʝʪʘʣʣʘʪ-

ʘʥʠʦʥʘʤʠ ʦʙʨʘʟʫʶʪʩʷ ʮʠʩ-ʪʨʠʬʪʦʨʧʨʦʧʝʥʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ [40]: 

 

ʈʠʩ. 27. ʉʭʝʤʘ ʨʝʘʢʮʠʡ 3,3,3-ʪʨʠʬʪʦʨʧʨʦʧʠʥʘ ʚ ʨʝʘʢʮʠʠ ʩ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ ʞʝʣʝʟʘ ʠ ʨʝʥʠʷ 

ʇʝʥʪʘʬʪʦʨʬʝʥʠʣʘʮʝʪʠʣʝʥ ʚ ʵʪʦʡ ʞʝ ʨʝʘʢʮʠʠ ʚʝʜʸʪ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʠʥʘʯʝ. ʉ 

ʧʝʥʪʘʢʘʨʙʦʥʠʣʨʝʥʘʪʦʤ ʧʦʣʫʯʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʦʜʫʢʪ ʟʘʤʝʱʝʥʠʷ ʧʦ ʬʝʥʦʣʴʥʦʤʫ ʢʦʣʴʮʫ, ʘ ʩ 

ʘʥʠʦʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʞʝʣʝʟʘ ʦʙʨʘʟʫʝʪʩʷ ʝʱʸ ʠ ʧʨʦʜʫʢʪ ʟʘʤʝʱʝʥʠʷ ʧʦ ʚʠʥʠʣʴʥʦʤʫ 

ʬʨʘʛʤʝʥʪʫ [21]: 
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ʈʠʩ. 28. ʉʭʝʤʘ ʨʝʘʢʮʠʡ ʧʝʥʪʘʬʪʦʨʬʝʥʠʣʘʮʝʪʠʣʝʥʘ ʩ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ  ʞʝʣʝʟʘ ʠ ʨʝʥʠʷ 

ʇʦʥʷʪʥʦ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʵʪʦʡ ʨʝʘʢʮʠʠ ʙʦʣʝʝ ʩʣʦʞʝʥ, ʯʝʤ ʦʜʥʦʩʪʘʜʠʡʥʦʝ ʟʘʤʝʱʝʥʠʝ ʠ, 

ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʘʮʝʪʠʣʝʥʦʚ, ʚʢʣʶʯʘʝʪ ʩʪʘʜʠʶ ʟʘʭʚʘʪʘ ʧʨʦʪʦʥʘ ʠʟ 

ʨʘʩʪʚʦʨʠʪʝʣʷ. 

1.6 ʅʫʢʣʝʦʬʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʭʘʣʴʢʦʛʝʥʩʦʜʝʨʞʘʱʠʭ ʢʘʨʙʦʥʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ɺʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 16 ʛʨʫʧʧʳ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʢʘʨʙʦʥʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʧʦʤʦʛʘʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʘʢʪʠʚʥʳʝ ʤʝʪʘʣʣʦʢʘʨʢʘʩʳ ʠ ʧʦʣʫʯʘʪʴ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʥʦʚʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [41,42]. ʄʥʦʛʠʝ 

ʭʘʣʴʢʦʛʝʥʩʦʜʝʨʞʘʱʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʢʘʨʙʦʥʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʦʙʣʘʜʘʶʪ 

ʥʫʢʣʝʦʬʠʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʧʦʩʦʙʥʳ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʵʣʝʢʪʨʦʬʠʣʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʘʤʠ [43,44]: 

 

ʈʠʩ. 29. ʉʭʝʤʘ ʨʝʘʢʮʠʡ ʪʝʣʣʫʨʦʢʘʨʙʦʥʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʭʨʦʤʘ ʩ ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʠ ʙʠʩʙʝʥʟʠʣʜʠʭʣʦʨʠʜʦʤ 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ ʚ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʚ ʦʩʥʦʚʥʦʤ ʥʘʭʦʜʠʪʩʷ ʥʘ ʘʪʦʤʝ 

ʭʘʣʴʢʦʛʝʥʘ, ʧʦʵʪʦʤʫ ʟʘʤʝʱʝʥʠʝ ʘʪʦʤʦʚ ʛʘʣʦʛʝʥʘ ʚ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʘʭ ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʚʷʟʝʡ ʭʘʣʴʢʦʛʝʥ-ʫʛʣʝʨʦʜ.  
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ʊʝʣʣʫʨʦʩʦʜʝʨʞʘʱʠʡ ʢʦʤʧʣʝʢʩ ʞʝʣʝʟʘ Fe8Te6(CO)24 ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚʥʝʜʨʝʥʠʷ ʧʦ ʩʚʷʟʠ Fe-Te 

[45]: 

 

ʈʠʩ. 30. ʆʙʱʘʷ ʩʭʝʤʘ ʨʝʘʢʮʠʡ Fe8Te6(CO)24 ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʘʤʠ  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʨʝʘʢʮʠʠ ʷʚʣʷʶʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʪʦʛʦ, ʯʪʦ ʥʫʢʣʝʦʬʠʣʴʥʦʩʪʴ 

ʢʣʘʩʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝʤ ʟʘʨʷʜʘ ʥʘ ʘʪʦʤʘʭ 

ʤʝʪʘʣʣʘ, ʥʦ ʠ ʣʦʢʘʣʠʟʘʮʠʝʡ ʟʘʨʷʜʘ ʥʘ ʣʠʛʘʥʜʘʭ. ʊʘʢʠʝ ʧʨʦʮʝʩʩʳ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʧʨʠʤʝʨʘʤʠ ʘʢʪʠʚʘʮʠʠ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ. 

1.7 ɻʘʣʦʛʝʥʦʬʠʣʴʥʳʝ ʨʝʘʢʮʠʠ 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʯʘʩʪʠ 1.1, ʨʝʘʢʮʠʠ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʘʪʘʢʫ ʥʝ ʪʦʣʴʢʦ ʧʦ ʘʪʦʤʫ ʫʛʣʝʨʦʜʘ, ʥʦ ʠ ʧʦ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ ʯʘʩʪʠʮʝ; 

ʧʨʠ ʵʪʦʤ ʫʭʦʜʷʱʝʡ ʛʨʫʧʧʦʡ ʚʳʩʪʫʧʘʝʪ ʢʘʨʙʘʥʠʦʥ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʘʪʘʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʘʪʦʤʫ ʛʘʣʦʛʝʥʘ (ʩʤ. ʫʨ. 5), ʪʘʢʠʝ ʨʝʘʢʮʠʠ ʥʘʟʳʚʘʶʪ ʛʘʣʦʛʝʥʦʬʠʣʴʥʳʤʠ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʠ ʧʦ ʛʘʣʦʛʝʥʦʬʠʣʴʥʦʤʫ ʤʝʭʘʥʠʟʤʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʪʨʦʝʥʠʝʤ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʛʘʣʦʛʝʥʠʜʘ, ʪʘʢ ʠ ʧʨʠʨʦʜʦʡ ʥʫʢʣʝʦʬʠʣʘ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʘʢʞʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʷʟʳʚʘʥʠ ̫ʢʘʨʙʘʥʠʦʥʘ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪʩʷ ʚ ʛʘʣʦʛʝʥʦʬʠʣʴʥʦʡ ʨʝʘʢʮʠʠ, 

ʠ ʢʦʥʢʫʨʝʥʮʠʷ ʩ ʦʙʳʯʥʳʤʠ SNC-ʨʝʘʢʮʠʷʤʠ.  

ɺʘʞʥʳʤ ʢʣʘʩʩʦʤ ʛʘʣʦʛʝʥʦʬʠʣʴʥʳʭ ʨʝʘʢʮʠʡ ʷʚʣʷʝʪʩʷ ʨʝʘʢʮʠʷ ʦʙʤʝʥʘ ʤʝʪʘʣʣ-

ʛʘʣʦʛʝʥ. ʕʪʠ ʨʝʘʢʮʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʳʤ ʛʝʪʝʨʦʣʠʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ, 

ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʙʳʩʪʨʦ ʜʘʞʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ ï130 ÁC. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʙʫʪʠʣʣʠʪʠʷ ʩ ʧʝʨʚʠʯʥʳʤʠ ʘʣʢʠʣʠʦʜʠʜʘʤʠ ʧʨʦʪʝʢʘʝʪ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʘ 

ʘʨʠʣʠʦʜʠʜʳ ʝʱʸ ʙʦʣʝʝ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳ. ʇʨʦʚʝʜʝʥʠʝ ʨʝʘʢʮʠʡ ʧʨʠ ʩʪʦʣʴ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʟʚʦʣʷʝʪ ʥʝ ʟʘʪʨʘʛʠʚʘʪʴ ʤʥʦʛʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʦʙʳʯʥʦ 

ʨʝʘʛʠʨʫʶʱʠʝ ʩ RLi - CN, CO2R, CO2Li , o-NO2, CH2Cl, CH2CH2Br [46,47]. ʅʫʢʣʝʦʬʠʣʴʥʘʷ 
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ʘʪʘʢʘ ʧʦ ʘʪʦʤʫ ʛʘʣʦʛʝʥʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʦʚʦʡ ʧʘʨʳ ʵʣʝʢʪʨʦʬʠʣ/ʥʫʢʣʝʦʬʠʣ - 

(RôHal)/(RM), ʢʦʪʦʨʳʝ ʚ ʤʦʛʫʪ ʜʘʣʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʜʘʚʘʷ ʧʨʦʜʫʢʪ 

ʩʦʯʝʪʘʥʠʷ RRô:  

 (13) 

ʈʝʘʢʮʠʷ ʦʙʤʝʥʘ ʤʝʪʘʣʣ-ʛʘʣʦʛʝʥ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʩʪʘʜʠʝʡ ʚ ʧʨʦʮʝʩʩʝ 

ʟʘʤʝʱʝʥʠʷ ʛʘʣʦʛʝʥʘ ʥʘ ʥʫʢʣʝʦʬʠʣ. ʊʘʢʦʡ çʛʘʣʦʛʝʥʦʬʠʣʴʥʳʡè ʤʝʭʘʥʠʟʤ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ 

ʟʘʤʝʱʝʥʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʠʩʪʝʤʘʭ, ʩʢʣʦʥʥʳʭ ʢ ʛʘʣʦʛʝʥʦʬʠʣʴʥʦʡ ʘʪʘʢʝ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ 

ʧʨʷʤʘʷ ʨʝʘʢʮʠʷ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʟʘʪʨʫʜʥʝʥʘ, ʘ ʨʝʘʢʮʠʷ NuHal + R
-
, ʧʨʦʪʝʢʘʝʪ 

ʣʝʛʢʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʜʫʢʪʫ ʟʘʤʝʱʝʥʠʷ ʩ ʙʦʣʴʰʠʤ ʚʳʭʦʜʦʤ [48]. ʆʙʤʝʥ ʤʝʪʘʣʣ-ʛʘʣʦʛʝʥ 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʩʪʘʜʠʝʡ ʚ ʨʝʘʢʮʠʷʭ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʢʨʦʩʩ-ʩʦʯʝʪʘʥʠʷ ʚ 

ʨʝʘʢʮʠʷʭ AlkLi  ʩ ArHal (Hal = Br, I) [3,49ï53]. ʉʪʘʜʠʷ ʦʙʤʝʥʘ ʤʝʪʘʣʣ-ʛʘʣʦʛʝʥ ʚ ʪʘʢʠʭ 

ʩʠʩʪʝʤʘʭ ʧʨʦʪʝʢʘʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʚʪʦʨʘʷ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʜʦʙʘʚʣʝʥʠʠ RLi 

ʠ RôHal ʢ ArHal, ʤʦʞʥʦ çʧʝʨʝʭʚʘʪʠʪʴè ʧʨʦʤʝʞʫʪʦʯʥʦ ʦʙʨʘʟʫʶʱʠʡʩʷ ArLi  [54]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʫʢʣʝʦʬʠʣʴʥʦʝ ʟʘʤʝʱʝʥʠʝ ʧʦ ʛʘʣʦʛʝʥʦʬʠʣʴʥʦʤʫ ʤʝʭʘʥʠʟʤʫ 

ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʥʠʦʥʦʚ ʢʘʨʙʦʥʠʣʦʚ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʝʘʢʮʠʷʭ ʩ 

ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ, ʚʠʥʠʣʴʥʳʤʠ ʠ ʘʮʝʪʠʣʝʥʦʚʳʤʠ ʛʘʣʦʛʝʥʧʨʦʠʟʚʦʜʥʳʤʠ. ʕʪʦʪ ʤʝʭʘʥʠʟʤ 

ʧʦʜʪʚʝʨʞʜʸʥ ʜʣʷ ʨʝʘʢʮʠʡ [CpFe(CO)2]K, [Re(CO)5]Na, ʩ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ʘʨʠʣ- ʠ 

ʘʣʢʝʥʠʣʙʨʦʤʠʜʘʤʠ, ʠʦʜʠʜʘʤʠ ʠ ʭʣʦʨʠʜʘʤʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʘʥʠʦʥʥʳʭ çʣʦʚʫʰʝʢè 

[44,55,56]: 

 

ʈʠʩ. 31. ʇʨʠʤʝʨʳ ʩʦʝʜʠʥʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʨʦʪʝʢʘʥʠʝ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʧʦ 

ʛʘʣʦʛʝʥʦʬʠʣʴʥʦʤʫ ʤʝʭʘʥʠʟʤʫ ʩ [CpFe(CO)2]K ʠ [Re(CO)5]Na 

ɻʘʣʦʛʝʥʦʬʠʣʴʥʳʝ ʨʝʘʢʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʢʘʨʙʦʥʠʣʤʝʪʘʣʣʘʪʦʚ ʧʨʦʪʝʢʘʶʪ ʥʝ ʪʦʣʴʢʦ ʩ 

ʧʦʣʠʬʪʦʨʩʦʝʜʠʥʝʥʠʷʤʠ, ʥʦ ʪʘʢʞʝ ʠ ʩ ʥʝʬʪʦʨʠʨʦʚʘʥʥʳʤʠ ʚʠʥʠʣʙʨʦʤʠʜʘʤʠ ʠ ʠʦʜʠʜʘʤʠ 

[55], ʠ ʩ ʪʘʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʢʘʢ PhHalC=C(CN)2 (Hal = Cl, Br, I) [57], ʭʦʪʷ ʧʦʩʣʝʜʥʠʝ 

ʘʢʪʠʚʠʨʦʚʘʥʳ ʜʣʷ ʟʘʤʝʱʝʥʠʷ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʤʝʭʘʥʠʟʤʫ ʧʨʠʩʦʝʜʠʥʝʥʠʷ-

ʵʣʠʤʠʥʠʨʦʚʘʥʠʷ. 
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ɻʘʣʦʛʝʥʦʬʠʣʴʥʳʝ ʨʝʘʢʮʠʠ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʷʪ ʢ ʧʨʦʜʫʢʪʘʤ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʚ ʢʘʨʙʦʬʠʣʴʥʳʭ ʨʝʘʢʮʠʷʭ. ʊʘʢ, ʨʝʘʢʮʠʠ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ ʨʝʥʠʷ ʠ ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʤʘʨʛʘʥʮʘ, ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ ʘʪʘʢʠ ʢʘʨʙʘʥʠʦʥʘ ʧʦ ʫʛʣʝʨʦʜʫ CO -

ʛʘʣʦʛʝʥʦ-(ʘʮʠʣ)ʤʝʪʘʣʣʘʪʦʚ ʚʤʝʩʪʦ ʥʝʡʪʨʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ RM(CO)5, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʙʳʣʦ ʙʳ ʦʞʠʜʘʪʴ ʚ ʦʙʳʯʥʦʡ ʨʝʘʢʮʠʠ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ 

 

ʈʠʩ. 32. ʉʭʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʛʘʣʦʛʝʥʦ-(ʘʮʠʣ)ʤʝʪʘʣʣʘʪʦʚ 

ɻʘʣʦʛʝʥʦʬʠʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʜʦʢʘʟʘʥ ʜʣʷ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʚ ʙʨʦʤ- ʠ 

ʠʦʜʬʝʥʠʣʘʮʝʪʠʣʝʥʘʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʥʠʦʥʦʚ [CpM(CO)3]
-
 ʠ [Cp*M(CO)3]

-
 (M = Cr, Mo, W; 

Cp* = ɖ
5
-C5H5) [58]. ʊʘʢ, ʝʩʣʠ ʚ ʨʝʘʢʮʠʦʥʥʳʡ ʨʘʩʪʚʦʨ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʚʝʩʪʠ 

ʚʦʜʫ, ʪʦ ʚʤʝʩʪʦ ʧʨʦʜʫʢʪʘ ʟʘʤʝʱʝʥʠʷ ʦʙʨʘʟʫʶʪʩʷ ʛʘʣʦʛʝʥʠʜ CpM(CO)3Hal (Hal = Br, I) ʠ 

ʬʝʥʠʣʘʮʝʪʠʣʝʥ, ʯʪʦ ʩʣʫʞʠʪ ʥʘʛʣʷʜʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʤʝʭʘʥʠʟʤʘ ʨʝʘʢʮʠʠ 

 

ʈʠʩ. 33. ʉʭʝʤʘ ʨʝʘʢʮʠʠ CpM(CO)3Hal (Hal = Br, I) ʩ ʛʘʣʦʛʝʥʦʬʝʥʠʣʘʮʧʝʪʠʣʝʥʦʤ 

ɻʘʣʦʛʝʥʦʬʠʣʴʥʳʝ ʨʝʘʢʮʠʠ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʛʘʣʦʛʝʥʠʜʦʚ ʠ ʪʘʢʠʭ ʥʫʢʣʝʦʬʠʣʦʚ, ʢʘʢ ʪʠʦʣʘʪʳ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʝ ʢʘʨʙʘʥʠʦʥʳ ʠ 

ʧʨʦʠʟʚʦʜʥʳʝ ʪʨʸʭʚʘʣʝʥʪʥʦʛʦ ʬʦʩʬʦʨʘ. ʆʜʥʘʢʦ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʫʶ ʛʘʣʦʛʝʥʦʬʠʣʴʥʦʩʪʴ 

ʧʨʦʷʚʣʷʶʪ AlkLi  ʠ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪ- ʠ ʤʝʪʘʣʣʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʘʥʠʦʥʳ. ɺ ʨʝʘʢʮʠʷʭ ʩ 

ʪʘʢʠʤʠ ʥʫʢʣʝʦʬʠʣʘʤʠ, ʦʩʦʙʝʥʥʦ ʤʝʪʘʣʣʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ ʘʥʠʦʥʘʤʠ, ʛʘʣʦʛʝʥʦʬʠʣʴʥʳʡ 

ʤʝʭʘʥʠʟʤ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʳʯʥʳʭ (ʘ ʠʥʦʛʜʘ ʠ ʥʝʦʙʳʯʥʳʭ) 

ʧʨʦʜʫʢʪʦʚ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʚ ʘʨʠʣ-, ʚʠʥʠʣ-, ʘʣʢʠʥʠʣ-, ʠ ʨʝʞʝ ʚ 

ʘʣʢʠʣʛʘʣʦʛʝʥʠʜʘʭ. 
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1.8 ɸʢʪʠʚʘʮʠʷ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʦʙ ʘʢʪʠʚʘʮʠʠ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʦʥ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʘʤʠ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʀʟʚʝʩʪʥʳ ʧʨʠʤʝʨʳ ʢʦʦʨʜʠʥʘʮʠʠ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʤʝʪʘʣʣʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ 

ʘʪʦʤ rʭʣʦʨʘ. ʂʦʦʨʜʠʥʘʮʠʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʯʝʨʝʟ ʦʜʠʥ [59,60], ʪʘʢ ʠ ʯʝʨʝʟ ʜʚʘ 

ʘʪʦʤʘ ʭʣʦʨʘ [61,62]. ʂʦʤʧʣʝʢʩʳ ʪʘʢʦʛʦ ʪʠʧʘ ʠʟʚʝʩʪʥʳ ʜʣʷ ʩʝʨʝʙʨʘ, ʨʫʪʝʥʠʷ, ʨʦʜʠʷ, ʨʝʥʠʷ 

ʠ ʧʣʘʪʠʥʳ. ʆʜʥʘʢʦ ʢʦʦʨʜʠʥʘʮʠʷ CH2Cl2 ʯʝʨʝʟ ʘʪʦʤ rʭʣʦʨʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʜʘʣʴʥʝʡʰʠʤ ʝʛʦ 

ʧʨʝʚʨʘʱʝʥʠʷʤ ʧʦ ʩʚʷʟʠ ʫʛʣʝʨʦʜ-ʭʣʦʨ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʚ ʨʘʩʪʚʦʨʝ ʦʥʠ ʪʝʨʷʶʪ ʭʣʦʨʠʩʪʳʡ 

ʤʝʪʠʣʝʥ 

 

ʈʠʩ 34. ʇʨʠʤʝʨʳ ʢʦʤʧʣʝʢʩʦʚ ʩ ʤʦʥʦʜʝʥʪʘʪʥʦʡ ʠ ʙʠʜʝʥʪʘʪʥʦʡ  

ʢʦʦʨʜʠʥʘʮʠʝʡ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʯʝʨʝʟ ʘʪʦʤ rʭʣʦʨʘ 
 

ʇʨʠʤʝʨʦʚ ʞʝ ʨʝʘʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ ʠ ʧʨʝʚʨʘʱʝʥʠʡ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʦʧʠʩʘʥʦ 

ʤʘʣʦ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʜʦʚʦʣʴʥʦ 

ʞʸʩʪʢʠʭ ʫʩʣʦʚʠʷʭ. ɺ ʦʙʟʦʨʥʦʡ ʨʘʙʦʪʝ [63] ʧʦʢʘʟʘʥʳ ʧʨʠʤʝʨʳ ʘʢʪʠʚʘʮʠʠ ʭʣʦʨʠʩʪʦʛʦ 

ʤʝʪʠʣʝʥʘ ʢʦʤʧʣʝʢʩʘʤʠ ʞʝʣʝʟʘ, ʨʫʪʝʥʠʷ, ʨʦʜʠʷ, ʦʩʤʠʷ, ʚʦʣʴʬʨʘʤʘ ʠ ʞʝʣʝʟʘ. ɼʣʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʘʢʪʠʚʘʮʠʠ CH2Cl2 ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ, ʯʘʩʪʦ, 

ʧʦʚʳʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʘʜʩʦʨʙʮʠʠ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʣʣʘʜʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʥʘʛʨʝʚʘʥʠʠ ʜʦ 100 
0
C ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʤʝʪʘʥʘ ʠ ʵʪʠʣʝʥʘ. ʇʦ ʜʘʥʥʳʤ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʘʚʪʦʨʘʤʠ, 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʭʣʦʨʠʩʪʳʡ ʤʝʪʠʣʝʥ ʜʠʩʩʦʮʠʠʨʫʝʪ ʥʘ ʤʝʪʠʣʝʥ ʠ ʭʣʦʨ, ʘ ʤʝʪʠʣʝʥ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʠʩʩʦʮʠʠʨʫʝʪ ʥʘ ʫʛʣʝʨʦʜ ʠ ʚʦʜʦʨʦʜ. ʈʘʟʣʠʯʥʳʝ ʧʫʪʠ ʨʝʢʦʤʙʠʥʘʮʠʠ ʵʪʠʭ 

ʯʘʩʪʠʮ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʵʪʠʣʝʥʘ ʠ ʤʝʪʘʥʘ [64]: 
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ʈʠʩ. 35. ɸʢʪʠʚʘʮʠʷ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʧʘʣʣʘʜʠʝʤ 

ʇʨʠ ʧʨʦʧʫʩʢʘʥʠʠ ʧʘʨʦʚ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʥʘʜ ʥʘʪʨʠʝʤ, ʨʘʟʦʛʨʝʪʳʤ ʜʦ 300 
ɞ
C, 

ʦʙʨʘʟʫʝʪʩʷ ʵʪʠʣʝʥ. ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʤʝʩʴ ʧʘʨʦʚ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʩ ʚʦʜʦʨʦʜʦʤ, ʪʦ 

ʦʙʨʘʟʫʝʪʩʷ ʝʱʸ ʠ ʤʝʪʘʥ. ɸʚʪʦʨʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʵʪʦ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʩʚʦʙʦʜʥʳʭ ʤʝʪʠʣʝʥʦʚʳʭ ʯʘʩʪʠʮ [65].  

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʧʨʠʤʝʨ ʛʘʟʦʬʘʟʥʦʡ ʨʝʘʢʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʩʚʦʙʦʜʥʳʝ ʘʪʦʤʳ 

ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʦʤ ʣʘʟʝʨʥʦʡ ʘʙʣʷʮʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʶʪʩʷ ʢʘʨʙʝʥʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʵʪʠʭ ʤʝʪʘʣʣʦʚ, 

ʩʦʜʝʨʞʘʱʠʝ ʩʚʷʟʘʥʥʳʡ ʤʝʪʠʣʝʥ [66,67]. ʇʨʠ ʩʦʚʤʝʩʪʥʦʡ ʘʜʩʦʨʙʮʠʠ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ 

ʠ ʵʪʠʣʙʨʦʤʠʜʘ ʥʘ ʦʢʩʠʜʝ ʘʣʶʤʠʥʠʷ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʜʦ 150 ÁC ʧʨʦʠʩʭʦʜʠʪ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ 

ʠʥʪʝʨʢʦʥʚʝʨʩʠʷ ʨʝʘʛʝʥʪʦʚ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʧʦʣʫʯʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʤʝʥʘ 

ʛʘʣʦʛʝʥʘʤʠ [68]. ɼʦʙʘʚʣʝʥʠʝ ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʩʦʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʛʘʣʦʛʝʥʦʚʦʜʦʨʦʜʥʳʭ ʢʠʩʣʦʪ ʫʧʨʦʱʘʝʪ ʵʪʦʪ ʧʨʦʮʝʩʩ 

 

ʈʠʩ. 36. ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʘʪʝʟʠʩ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʦʢʩʠʜʝ ʘʣʶʤʠʥʠʷ 

ʀʟʚʝʩʪʥʳ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʫʯʘʠ ʘʢʪʠʚʘʮʠʠ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʚ ʙʦʣʝʝ ʤʷʛʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʚ ʦʩʥʦʚʥʦʤ ʩ ʫʯʘʩʪʠʝʤ ʢʦʤʧʣʝʢʩʦʚ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ. ʅʘʠʙʦʣʝʝ ʷʨʢʠʡ 

ʧʨʠʤʝʨ ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʠʤʝʪʠʣ(ʙʠʩ-(ʜʠʬʝʥʠʣʬʦʩʬʠʥʦ)-ʵʪʘʥ)ʞʝʣʝʟʘ ʩ ʭʣʦʨʠʩʪʳʤ 

ʤʝʪʠʣʝʥʦʤ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʝʪʘʥʘ, ʵʪʘʥʘ ʠ ʵʪʠʣʝʥʘ. [69]: 

 

ʈʠʩ. 37. ʉʭʝʤʘ ʨʝʘʢʮʠʠ ʜʠʤʝʪʠʣ(ʙʠʩ-(ʜʠʬʝʥʠʣʬʦʩʬʠʥʦ)-ʵʪʘʥ)ʞʝʣʝʟʘ ʩ ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ 

ʈʝʘʢʮʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʪʝʢʘʝʪ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʩ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤ 

ʤʝʪʠʣʝʥʦʤ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʝʡʪʝʨʠʨʦʚʘʥʥʦʛʦ ʨʝʘʛʝʥʪʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʭʦʜʥʳʡ ʢʦʤʧʣʝʢʩ ʯʨʝʟʚʳʯʘʡʥʦ 
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ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʢʠʩʣʦʨʦʜʫ ʚʦʟʜʫʭʘ ʠ ʚʦʜʝ, ʯʪʦ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ 

ʪʘʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʀʟʚʝʩʪʝʥ ʧʨʠʤʝʨ ʘʢʪʠʚʘʮʠʠ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʢʦʤʧʣʝʢʩʦʤ ʨʦʜʠʷ ʩ ʮʠʢʣʦʦʢʪʘʜʠʝʥʦʤ ʠ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʤ Ŭ-ʘʤʠʥʦʧʠʨʠʜʠʥʦʚʳʤ 

ʣʠʛʘʥʜʦʤ. ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʚ ʩʨʝʜʝ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʪʝʨʷʝʪ 

ʮʠʢʣʦʦʢʪʘʜʠʝʥ, ʦʙʨʘʟʫʷ ʜʚʘ ʜʠʤʝʨʥʳʭ ʧʨʦʜʫʢʪʘ. ʆʜʠʥ ʠʟ ʵʪʠʭ ʜʠʤʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʩʦʜʝʨʞʠʪ ʤʦʩʪʠʢʦʚʫʶ ʤʝʪʠʣʝʥʦʚʫʶ ʛʨʫʧʧʫ. 

 

ʈʠʩ. 38. ʉʭʝʤʘ ʨʝʘʢʮʠʠ [RhCl(cod)]2 ʩ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʤ Ŭ-ʘʤʠʥʦʧʠʨʠʜʠʥʦʤ 

ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʨʝʘʢʮʠ ̫ ʠʜʸʪ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʥʠʝ ʠʥʪʝʨʤʝʜʠʘʪʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʧʨʦʜʫʢʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʢʦʤʧʣʝʢʩʫ ʭʣʦʨʠʩʪʦʛʦ 

ʤʝʪʠʣʝʥʘ [70]. ʂʠʪʘʡʩʢʠʝ ʫʯʸʥʳʝ ʩʦʦʙʱʘʶʪ ʦ ʥʝʦʙʳʯʥʦʡ ʘʢʪʠʚʘʮʠʠ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ 

ʪʝʪʨʘʭʣʦʨʠʜʦʤ ʪʠʪʘʥʘ ʠ ʤʘʛʥʠʝʤ [71]. ɺ ʵʪʦʡ ʨʝʘʢʮʠʠ ʦʙʨʘʟʫʝʪʩʷ ʢʚʘʜʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʚ 

ʢʦʪʦʨʦʤ ʪʠʪʘʥ ʠ ʤʘʛʥʠʡ ʩʚʷʟʘʥʳ ʤʝʪʠʣʝʥʦʚʳʤ ʠ ʭʣʦʨʥʳʤ ʤʦʩʪʠʢʘʤʠ 

 

ʈʠʩ. 39. ʈʝʘʢʮʠʷ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʩ ʪʝʪʨʘʭʣʦʨʠʜʦʤ ʪʠʪʘʥʘ ʠ ʤʘʛʥʠʝʤ 

ʇʦʣʫʯʝʥʥʳʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʤʧʣʝʢʩ ʟʘʪʝʤ ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʠ ʩ ʘʣʴʜʝʛʠʜʘʤʠ ʠ 

ʢʝʪʦʥʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʧʦʩʣʝʜʥʠʝ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʣʝʬʠʥʳ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʨʝʘʢʮʠʷ ʠʜʸʪ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʠʪ ʦʙ 

ʵʢʟʦʪʝʨʤʠʯʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. 

ʀʥʪʝʨʝʩʥʳʡ ʧʨʠʤʝʨ ʘʢʪʠʚʘʮʠʠ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 

ʇ. ɹʨʦʥʰʪʝʡʥ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ [72]. ɺ ʵʪʦʡ ʨʝʘʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʢʠʩʣʠʪʝʣʴʥʦʝ 

ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʢ ʬʦʩʬʠʥʦʚʦʤʫ ʢʦʤʧʣʝʢʩʫ ʢʦʙʘʣʴʪʘ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʡ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʦʡ ʩ ʟʘʤʝʱʝʥʠʝʤ ʭʣʦʨʘ ʚ ʣʠʛʘʥʜʝ çCH2Clè 
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ʪʨʠʘʣʢʠʣʬʦʩʬʠʥʦʤ. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘʷ ʨʝʘʢʮʠʷ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤ ʠ 

ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʢʦʤʧʣʝʢʩʘʤʠ 

 

ʈʠʩ. 40. ʈʝʘʢʮʠʷ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʩ ʪʨʠʩ(ʪʨʠʘʣʢʠʣʬʦʩʬʠʥ)ʭʣʦʨʠʜʦʤ ʢʦʙʘʣʴʪʘ 

ʌʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ [Cp*Co(CO)2] c ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ ʧʨʠʚʦʜʠʪ ʢ 

ʦʪʱʝʧʣʝʥʠʶ CO ʠ ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʧʨʠʩʦʝʜʠʥʝʥʠʶ CH2Cl2 ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʢʘʢ ʠ ʚ 

ʧʨʝʜʳʜʫʱʝʡ ʨʝʘʢʮʠʠ, ʢʦʤʧʣʝʢʩʘ ʩ ʭʣʦʨʤʝʪʠʣʴʥʳʤ ʣʠʛʘʥʜʦʤ [73]: 

 

ʈʠʩ. 41. ʈʝʘʢʮʠʷ [Cp*Co(CO)2] c ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ 

ɺʦʟʤʦʞʥʳ ʪʘʢʞʝ ʨʝʘʢʮʠʠ ʘʢʪʠʚʘʮʠʠ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʩ ʨʘʟʨʳʚʦʤ ʜʚʫʭ ʩʚʷʟʝʡ C-

Cl. ʅʘʧʨʠʤʝʨ, ʘʥʠʦʥʥʳʡ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʡ ʪʠʦʣʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʚʘʥʘʜʠʷ (III ) ʨʝʘʛʠʨʫʝʪ 

ʩ ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʤʝʪʠʣʝʥʦʚʳʡ ʤʦʩʪʠʢ. 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ CH2-ʛʨʫʧʧʳ ʠʟ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʩ ʧʦʤʦʱʴʶ 

ʟʘʤʝʥʳ CH2Cl2 ʥʘ CD2Cl2 [74].  

 

ʈʠʩ. 42. ʈʝʘʢʮʠʷ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʩ ʪʠʦʣʘʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʚʘʥʘʜʠʷ (III ) 

ʇʨʠʚʝʜʸʥʥʳʝ ʚʳʰʝ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʭʣʦʨʠʩʪʳʡ ʤʝʪʠʣʝʥ, ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʭʠʤʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʝʨʪʥʦʛʦ 

ʨʘʩʪʚʦʨʠʪʝʣʷ, ʤʦʞʝʪ ʙʳʪʴ ʘʢʪʠʚʠʨʦʚʘʥ ʠ ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʘʤʠ, ʭʦʪʷ, ʯʘʱʝ ʚʩʝʛʦ, ʵʪʦ ʪʨʝʙʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʞʸʩʪʢʠʭ ʫʩʣʦʚʠʡ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʢʪʠʚʘʮʠʠ CH2Cl2 ʷʚʣʷʶʪʩʷ ʨʝʘʢʮʠʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʦʪʝʢʘʶʪ ʚ 

ʥʘʠʙʦʣʝʝ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ. 
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ɻʣʘʚʘ 2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

2.1 ʆʙʱʘʷ ʯʘʩʪʴ 

ɺʩʝ ʨʝʘʢʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʚʝʞʝʧʝʨʝʛʥʘʥʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. 

ɼʣʷ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʣʸʛʢʘʷ ʬʨʘʢʮʠʷ ʧʝʪʨʦʣʝʡʥʦʛʦ ʵʬʠʨʘ (ʊʢ 40-70 
0
ʉ). 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʭ ʨʝʘʛʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʦʯʠʩʪʢʠ. ɾʠʜʢʠʝ ʘʤʠʥʳ ʧʝʨʝʛʦʥʷʣʠʩʴ ʥʘʜ ʪʚʸʨʜʳʤ NaOH ʠʣʠ Na. ʀʩʭʦʜʥʳʡ ʢʦʤʧʣʝʢʩ 

[( -H)2Os3(CO)10] ʩʠʥʪʝʟʠʨʦʚʘʣʩʷ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ [14]. ɼʣʷ ʘʥʘʣʠʟʘ 

ʨʝʘʢʮʠʦʥʥʳʭ ʩʤʝʩʝʡ ʠ ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʊʉʍ ʥʘ 

ʧʣʘʩʪʠʥʘʭ Silufol ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʥʘ ʩʪʝʢʣʷʥʥʳʭ ʧʣʘʩʪʠʥʘʭ ʩ ʥʦʩʠʪʝʣʝʤ 

ñSilica gel 60 PF254ò ʬʠʨʤʳ Merck ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ. ʀʂ ʩʧʝʢʪʨʳ ʟʘʧʠʩʘʥʳ 

ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʝ Scimitar FTS 2000 ʚ ʛʝʢʩʘʥʝ ʠʣʠ CCl4. ʉʧʝʢʪʨʳ 
1
H ʗʄʈ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

ʥʘ ʧʨʠʙʦʨʝ Bruker MSL-500 ʚ CDCl3 ʠʣʠ ʩʤʝʩʠ CDCl3/CCl4 ʥʘ ʯʘʩʪʦʪʝ 500 ʄɻʮ, 

ʚʥʫʪʨʝʥʥʠʡ ʵʪʘʣʦʥ ʊʄʉ ʠʣʠ ɻʄɼʉ, ʩʧʝʢʪʨʳ 
13
ʉ ʗʄʈ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʘ ʯʘʩʪʦʪʝ 125 

ʄɻʮ, ʩʧʝʢʪʨʳ 
19

F ʗʄʈ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʘ ʯʘʩʪʦʪʝ 470 ʄɻʮ. ʈʉʪɸ ʧʨʦʚʝʜʸʥ ʧʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʜʠʬʨʘʢʪʦʤʝʪʨʝ Bruker X8 Apex CCD (ʛʨʘʬʠʪʦʚʳʡ ʤʦʥʦʭʨʦʤʘʪʦʨ, MoK,  = 0,71Ȕ). 

ʆʧʪʠʯʝʩʢʦʝ ʚʨʘʱʝʥʠʝ ʟʘʧʠʩʳʚʘʣʠ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʧʦʣʷʨʠʤʝʪʨʝ PolAAr 3005. 

2.2 ʄʝʪʦʜʠʢʠ ʩʠʥʪʝʟʦʚ 

ʈʝʘʢʮʠʷ [(-H)2Os3(CO)10] c ʤʦʨʬʦʣʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (1) (50 ʤʛ, 0,059 ʤʤʦʣʴ) ʠ ʤʦʨʬʦʣʠʥʘ (47 ʤʛ, 0,55 ʤʤʦʣʴ) ʚ 

5 ʤʣ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 18 ʯ ʚ ʘʪʤʦʩʬʝʨʝ 

ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ 

ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ (ʵʣʶʠʨʦʚʘʣʠ ʚʥʘʯʘʣʝ ʙʝʥʟʦʣʦʤ, ʘ ʟʘʪʝʤ ʘʮʝʪʦʥʦʤ) ʜʣʷ 

ʦʪʜʝʣʝʥʠʷ ʦʪ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʤʦʨʬʦʣʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ 

ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (4:1). ɺʳʜʝʣʷʣʠ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 

0,8 [(( -H)Os3( -Cl)(CO)10] 5, 5,5 ʤʛ, 12%), 0,7 [(( -H)Os3( -OH)(CO)10] 6, 8 ʤʛ, 18%), 0,5 

([( -H)Os3(CO)10(ɛ-CH=CH-NC4H8O)] 3, 4ʤʛ, 9%), 0,4 ([( -H)( -

Cl)Os3(CO)9(:ʉ(ʉʅ3)NC4H8O)] 4, 10 ʤʛ, 22%). ʉʧʝʢʪʨʳ ʢʦʤʧʣʝʢʩʦʚ 5 ʠ 6 ʩʦʚʧʘʜʘʶʪ ʩ 

ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ [81, 82]. 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 3 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2096 ʩʨ; 2050 ʩ; 2039 ʩʨ; 2014 ʩ; 1999 ʩ; 1988 

ʩʣ; 1983 ʩʣ; 1969 ʩ. 1H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 6,9 ʜ. (1H, 1CH; J
3
(CHCH) = 13,3 ɻʮ); 4,69 ʜʜ. 

(1H, 1CH; J
3
(CHCH) = 14,1; J

3
(CH-ɛ-H) = 2,5 ɻʮ); 3,7 ï3,9 4 (8H, 4CH2 ʤʦʨʬʦʣʠʥ); -16,7 ʜ. 
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(1ʅ, ɛ-H; J
3
(CH-ɛ-H) = 2,4 ɻʮ.). ʗʄʈ 

13
ʉ (CDCl3, ŭ, ʤ.ʜ.): 189,1 ʩ., 187,6 ʩ., 179,1 ʩ., 176,2 

ʩ., 174,2 ʩ., 173,5 ʩ., 173,4 ʩ. ʅʘʡʜʝʥʦ, %: C 20; H 1,3; N 1,45; ʚʳʯʠʩʣʝʥʦ, %: C 19,94; H 

1,15; N 1,45. 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 4 (ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ) ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2095 ʩʨ; 2057 ʩ; 2015 ʩ; 

2008 ʩʨ; 2004 ʩʨ; 1997 ʩʨ; 1983 ʩʣ; 1975 ʩʣ; 1947 ʩʣ. 
1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 3,60 ï 4,43 

(8H, 4CH2 ʤʦʨʬʦʣʠʥ); 2,99 c (3H, ʉ-ʉH3 ï ʤʠʥ. ʠʟʦʤʝʨ); 2,96 c (3H, ʉ-ʉH3 ï ʦʩʥ. ʠʟʦʤʝʨ); -

13,59 c (1H, ɛ-H ï ʦʩʥ. ʠʟʦʤʝʨ); -15,30c (1H, ɛ-H ï ʤʠʥ. ʠʟʦʤʝʨ). ʗʄʈ 
13
ʉ (CDCl3, ŭ, ʤ.ʜ.): 

229ʩ. (1C, C-ʢʘʨʙʝʥ); 184,7 ʩ., 184,07 ʩ., 183,5 ʩ., 179,2 ʩ., 179 ʩ., 177,4 ʩ., 176,7 ʩ., 172,8 ʩ., 

172,7 ʩ. (9C, 9CO); 67,8 ʩ., 67,1 ʩ., 63,1 ʩ., 52 ʩ., 41 ʩ. (4C, 4CH2 ʤʦʨʬʦʣʠʥ). ʅʘʡʜʝʥʦ, %: C 

18,80; H 1,1; N 1,50; ʚʳʯʠʩʣʝʥʦ, %: C 18,52; H 1,23; N 1,44. ʀʟ ʨʘʩʪʚʦʨʘ ʛʝʢʩʘʥ/ʭʣʦʨʠʩʪʳʡ 

ʤʝʪʠʣʝʥ (5:1) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʦʥʦʢʨʠʩʪʘʣʣʳ ʦʩʥʦʚʥʦʛʦ ʠʟʦʤʝʨʘ ʠ ʚʳʧʦʣʥʝʥ ʝʛʦ ʈʉʪɸ. 

ʈʝʘʢʮʠʷ [(-H)2Os3(CO)10] ʩ ʤʦʨʬʦʣʠʥʦʤ ʚ ʚʠʥʠʣʠʜʝʥʭʣʦʨʠʜʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (101 ʤʛ, 0,119 ʤʤʦʣʴ) ʠ ʤʦʨʬʦʣʠʥʘ (105 ʤʛ, 1,205 ʤʤʦʣʴ) ʚ 

5 ʤʣ ʚʠʥʠʣʠʜʝʥʭʣʦʨʠʜʘ ʚʳʜʝʨʞʠʚʘʣʠ 18 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ 

(ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ 

(ʵʣʶʠʨʦʚʘʣʠ ʚʥʘʯʘʣʝ ʙʝʥʟʦʣʦʤ, ʘ ʟʘʪʝʤ ʘʮʝʪʦʥʦʤ) ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ 

ʤʦʨʬʦʣʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ 

ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ 

(6:1). ɺʳʜʝʣʷʣʠ ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 0,8 ([( -H)2(ɛ3,ɖ
2
-CHC-

NC4H8O)Os3(CO)9] 21, 11,4 ʤʛ, 10%), 0,5 ([( -H) (ɛ-CH=CH-NC4H8O)Os3(CO)10] 3, 16,8 ʤʛ, 

14%), 0,4 (4, 43 ʤʛ, 37%).  

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 21 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2102 ʩʨ; 2073 ʩ; 2047 ʩ; 2019 ʩ; 2000 ʩ; 1985 

ʩʨ; 1979 ʩʨ; 1969 ʩʣ; 1941 ʩʣ ʩʤ
-1

. 

ʈʝʘʢʮʠʷ [(-H)2Os3(CO)10] ʩ ʤʦʨʬʦʣʠʥʦʤ ʚ ʪʨʘʥʩ-1,2-ʜʠʭʣʦʨʵʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (70 ʤʛ, 0,082 ʤʤʦʣʴ) ʠ ʤʦʨʬʦʣʠʥʘ (66 ʤʛ, 0,75 ʤʤʦʣʴ) ʚ 2,5 

ʤʣ ʪʨʘʥʩ-1,2-ʜʠʭʣʦʨʵʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ 4 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ 

(ʵʣʶʠʨʦʚʘʣʠ ʚʥʘʯʘʣʝ ʙʝʥʟʦʣʦʤ, ʘ ʟʘʪʝʤ ʘʮʝʪʦʥʦʤ) ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ 

ʤʦʨʬʦʣʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ 

ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ 

(6:1). ɺʳʜʝʣʷʣʠ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 0,8 (5, 5,7 ʤʛ, 11,4%), 0,7 ([( -

Cl)(ɛ-CH=CH2)Os3(CO)10] 2, ~1 ʤʛ, 1,2%), 0,6 (6, 5,7 ʤʛ, 8%), 0,5 ([( -H)(ɛ-CH=CH-
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NC4H8O)Os3(CO)10] 3, 33,6 ʤʛ, 45,3%), 0,4 ([( -H)( -Cl)(NHC4H8O)Os3(CO)9] 20, 15 ʤʛ, 

19%). 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 20 ʀʂ (ɻʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2104 ʩʣ; 2063 ʩ; 2022 ʦʯ.ʩ; 2006 ʩ; 1999 ʩ; 

1988 ʩʨ; 1982 ʩʨ,1969 ʩʣ; 1941 ʩʨ. 
1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 7,25 c, 4-3,93 ʩʣ.ʩ., 3,74 ʩ, 3,63-

3,37 ʩʣ.ʩ, 1,47 c, 1,25 c, -12,39 c, -14,30 c. 

ʈʝʘʢʮʠʷ [(-H)2Os3(CO)10] ʩ ʤʦʨʬʦʣʠʥʦʤ ʚ ʪʨʠʭʣʦʨʵʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (84 ʤʛ, 0,098 ʤʤʦʣʴ) ʠ ʤʦʨʬʦʣʠʥʘ (80 ʤʛ, 0,910 ʤʤʦʣʴ) ʚ 5 

ʤʣ ʪʨʠʭʣʦʨʵʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 17 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʘʩʪʚʦʨ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ (ʵʣʶʠʨʦʚʘʣʠ 

ʚʥʘʯʘʣʝ ʙʝʥʟʦʣʦʤ, ʘ ʟʘʪʝʤ ʘʮʝʪʦʥʦʤ) ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʤʦʨʬʦʣʠʥʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʠ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ 

ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (5:1). 

ɺʳʜʝʣʷʣʠ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 0,8 ([( -H)(ɛ-CſC-CO-

NC4H8O)Os3(CO)9]) 24, 4 ʤʛ, 5%), 0,7 ([(ɛ-H)(ɛ-CſCNC4H8O)Os3(CO)10]) 22, 21,57 ʤʛ, 26%), 

0,6 ([(ɛ-CO)(ɛ3,ɖ
2
-CHC-NC4H8O)Os3(CO)9]) 23 11 ʤʛ, 13,2%), 0,5 (18 10 ʤʛ, 12%). 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 23 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2093 ʩʣ; 2056 ʩ; 2038 ʩ; 2018 ʩʨ; 1995 ʩʨ; 

1987 ʩʣ, 1960 ʩʣ. 
1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 4,0 ï 3,2 ʩʣ.ʩ. (8ʅ, 4CH2 ʤʦʨʬʦʣʠʥ); 1,3 c (1H, 

CH). ʀʟ ʨʘʩʪʚʦʨʘ ʛʝʢʩʘʥ/ʭʣʦʨʠʩʪʳʡ ʤʝʪʠʣʝʥ (5:1) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʦʥʦʢʨʠʩʪʘʣʣʳ ʠ 

ʚʳʧʦʣʥʝʥ ʈʉʪɸ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 22 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2100 ʩʣ; 2060 ʩ; 2049 ʩʨ; 2017 ʩ; 2003 ʩʨ; 

1991 ʩʨ; 1974 ʩʣ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 24 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2116 ʩʣ; 2109 ʩʣ; 2086 ʩʨ; 2069 ʩ; 2060 ʩ; 

2029 ʩʨ; 2017 ʩʣ; 2004 ʩʨ; 1997 ʩʣ; 1990 ʩʣ; 1985 ʩʣ. 

ʈʝʘʢʮʠʷ [(-H)2Os3(CO)10] ʩ ʪʠʦʤʦʨʬʦʣʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (70 ʤʛ, 0,082 ʤʤʦʣʴ) ʠ ʪʠʦʤʦʨʬʦʣʠʥʘ (83 ʤʛ, 0,801 ʤʤʦʣʴ) 

ʚ 4 ʤʣ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ 14 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ, 

ʩʤʳʚʘʣʠ ʙʝʥʟʦʣʦʤ, ʩʤʝʩʴʶ ʙʝʥʟʦʣʘ ʩ ʘʮʝʪʦʥʦʤ, ʘʮʝʪʦʥʦʤ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ 

ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʪʠʦʤʦʨʬʦʣʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ 

ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ. ʊʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (4:1). ɺʳʜʝʣʷʣʠ ʯʝʪʳʨʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 0,8 (5, 5 

ʤʛ, 10%), 0,6 (6, 15 ʤʛ, 30%), 0,5 ([( -H)Os3(CO)10(ɛ-CH=CH-NC4H8S)] 9, 7,5 ʤʛ, 15%), 0,4 

([( -H)( -Cl)Os3(CO)9(:C(ʉH3)NC4H8S)]) 10, 12,5 ʤʛ, 25%). 
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ɼʣʷ ʢʦʤʣʝʢʩʘ 9 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2096 ʩʨ; 2050 ʩ; 2039 ʩʨ; 2014 ʩ; 1998 ʩ; 1989 

ʩʣ; 1983 ʩʣ; 1969 ʩ; 1958 ʩʣ. 
1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 7 ʜ. (1H, 1CH; J

3
(CHCH) = 13,3 ɻʮ); 

4,7 ʜʜ., (1H, 1CH; J
3
(CHCH) = 14,1 ɻʮ; J

3
(CH -H) = 2,5 ɻʮ); 3,7 ï3,9 ʩʣ.ʩ. (8H, 4CH2 

ʪʠʦʤʦʨʬʦʣʠʥ); -16,7 ʜ. (1H, ɛ-H; J
3
(CH -H) = 2,4 ɻʮ). ɼʣʷ 9 ʥʘʡʜʝʥʦ, %: C 19,40; H 1,17; N 

1,40; ʚʳʯʠʩʣʝʥʦ, %: C 19,60; H 1,12; N 1,43. ʀʟ ʨʘʩʪʚʦʨʘ ʛʝʢʩʘʥ/ʭʣʦʨʠʩʪʳʡ ʤʝʪʠʣʝʥ (3:1) 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʨʠʩʪʘʣʣʳ ʠ ʚʳʧʦʣʥʝʥ ʈʉʪɸ. 

ɼʣʷ ʢʦʤʣʝʢʩʘ 10 (2 ʥʝʨʘʟʜʝʣʝʥʥʳʭ ʠʟʦʤʝʨʘ) ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2096 ʩʨ; 2057 ʩ; 

2015 ʩ; 2009 ʩʨ; 2005 ʩʨ; 1998 ʩʨ; 1983 ʩʣ; 1975 ʩʣ; 1969 ʩʣ; 1946 ʩʣ. 
1
H ʗʄʈ (CDCl3, ŭ, 

ʤ.ʜ.): 3,7 ï3,9. (8ʅ, 4CH2 ʪʠʦʤʦʨʬʦʣʠʥ); 2,69 c (3ʅ, ʉ-ʉH3 ï ʤʠʥ. ʠʟʦʤʝʨ); 2,8 c (3ʅ, ʉ-ʉH3 

ï ʦʩʥ. ʠʟʦʤʝʨ); -13,59 c (1ʅ, ɛ-H ï ʦʩʥ. ʠʟʦʤʝʨ); -15,30 c (1ʅ, ɛ-H ï ʤʠʥ. ʠʟʦʤʝʨ). 

ʈʝʘʢʮʠʷ [(-H)2Os3(CO)10] ʩ ʪʠʦʤʦʨʬʦʣʠʥʦʤ ʚ ʚʠʥʠʣʠʜʝʥʭʣʦʨʠʜʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (148 ʤʛ, 0,17 ʤʤʦʣʴ) ʠ ʪʠʦʤʦʨʬʦʣʠʥʘ (178 ʤʛ, 1,72 ʤʤʦʣʴ) 

ʚ 5 ʤʣ ʚʠʥʠʣʠʜʝʥʭʣʦʨʠʜʘ ʚʳʜʝʨʞʠʚʘʣʠ 26 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ 

(ʵʣʶʠʨʦʚʘʣʠ ʚʥʘʯʘʣʝ ʙʝʥʟʦʣʦʤ, ʘ ʟʘʪʝʤ ʘʮʝʪʦʥʦʤ) ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ 

ʪʠʦʤʦʨʬʦʣʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʠ 

ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ 

ʵʬʠʨ/ʘʮʝʪʦʥ (6:1) ɺʳʜʝʣʷʣʠ ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 0,6 (5, 14,8 ʤʛ, 15%), 0,5 

(9, 29 ʤʛ, 30%), 0,4 (10, 8,9 ʤʛ, 9%). 

ʈʝʘʢʮʠʷ [(-H)2Os3(CO)10] ʩ ʪʠʦʤʦʨʬʦʣʠʥʦʤ ʚ ʪʨʘʥʩ-1,2-ʜʠʭʣʦʨʵʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [( -H)2Os3(CO)10] (70 ʤʛ, 0,082 ʤʤʦʣʴ) ʠ ʪʠʦʤʦʨʬʦʣʠʥʘ (84 ʤʛ, 0,81 ʤʤʦʣʴ) ʚ 

2,5 ʤʣ ʪʨʘʥʩ-1,2-ʜʠʭʣʦʨʵʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ 3,5 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ 

(ʵʣʶʠʨʦʚʘʣʠ ʚʥʘʯʘʣʝ ʙʝʥʟʦʣʦʤ, ʘ ʟʘʪʝʤ ʘʮʝʪʦʥʦʤ) ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ 

ʪʠʦʤʦʨʬʦʣʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʠ 

ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ 

ʵʬʠʨ/ʘʮʝʪʦʥ (5:1) ɺʳʜʝʣʷʣʠ ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 0,9 (5, 3,9 ʤʛ, 4%), 0,7 (6, 

7,7 ʤʛ, 8%), 0,6 (9, 34 ʤʛ, 37%).  

ʈʝʘʢʮʠʷ [(-H)2Os3(CO)10] c ʧʠʧʝʨʠʜʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (105 ʤʛ, 0,123 ʤʤʦʣʴ) ʠ ʧʠʧʝʨʠʜʠʥʘ (122 ʤʛ, 1,431 ʤʤʦʣʴ) 

ʚ 7 ʤʣ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ 11 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ 
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(ʵʣʶʠʨʦʚʘʣʠ ʚʥʘʯʘʣʝ ʧʝʪʨʦʣʝʡʥʳʤ ʵʬʠʨʦʤ, ʘ ʟʘʪʝʤ ʘʮʝʪʦʥʦʤ) ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ ʥʝ 

ʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʧʠʧʝʨʠʜʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ 

ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ 

ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (6:1). ɺʳʜʝʣʷʣʠ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 0,8 (5, 

5,5 ʤʛ, 8,25%), 0,7 (6, 11 ʤʛ, 17%), 0,6 ([( -H)(ɛ-CH=CH-NC5H10)Os3(CO)10] 11, 20 ʤʛ, 

30%), 0,5 ([( -H)( -Cl) Os3(CO)9(:ʉ(ʉʅ3)NC5H10)] 12, 10 ʤʛ, 15%). 

ɼʣʷ ʢʦʤʣʝʢʩʘ 11 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2094 ʩʨ; 2048 ʩ; 2038 ʩʨ; 2012 ʩ; 1997 ʩ; 1979 

ʩʣ; 1967 ʩ, 1946 ʩʣ. 1H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 6,9ʜ. (1H, 1CH; J
3
(CHCH) = 13,7 ɻʮ); 4,8 ʜʜ. 

(1H, 1CH; J
3
(CHCH) = 13,7; J

3
(CH -H) = 2,5 ɻʮ); 3,3 ï3,5 (10ʅ, 5CH2 ʧʠʧʝʨʠʜʠʥ); -16,8 ʜ., 

(1ʅ, ɛ-H; J
3
(CH -H) = 2,4 ɻʮ). ɼʣʷ ʢʦʤʧʣʝʢʩʘ 11 ʥʘʡʜʝʥʦ, %: C 21,24; H 1,50; N 1,46; 

ʚʳʯʠʩʣʝʥʦ, %: C 21,23; H 1,36; N 1,46. 

ɼʣʷ ʢʦʤʣʝʢʩʘ 12 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2094 ʩ; 2055 ʩ; 2014 ʩ; 2007 ʩʨ; 2002 ʩʨ; 1981 

ʩʣ; 1973 ʩʣ; 1967 ʩʣ; 1946 ʩʣ. 
1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 3,6 ï3,3 ʩʣ.ʩ. (10ʅ, 5CH2 

ʧʠʧʝʨʠʜʠʥ); 2,67 c (3ʅ, ʉ-ʉH3 ï ʤʠʥ. ʠʟʦʤʝʨ); 2,8 c (3ʅ, ʉ-ʉH3 ï ʦʩʥ. ʠʟʦʤʝʨ); -13,59 c 

(1ʅ, ɛ-H ï ʦʩʥ. ʠʟʦʤʝʨ); -15,35 c (1ʅ, ɛ-H ï ʤʠʥ. ʠʟʦʤʝʨ). ɼʣʷ ʢʦʤʧʣʝʢʩʦʚ 11 ʠ 12 ʠʟ 

ʨʘʩʪʚʦʨʘ ʛʝʢʩʘʥ/ʭʣʦʨʠʩʪʳʡ ʤʝʪʠʣʝʥ (3:1) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʦʥʦʢʨʠʩʪʘʣʣʳ ʠ ʚʳʧʦʣʥʝʥ 

ʈʉʪɸ. 

ʈʝʘʢʮʠʷ [(-H)2Os3(CO)10] ʩ ʧʠʧʝʨʠʜʠʥʦʤ ʚ ʚʠʥʠʣʠʜʝʥʭʣʦʨʠʜʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (97 ʤʛ, 0,11 ʤʤʦʣʴ) ʠ ʧʠʧʝʨʠʜʠʥʘ (112 ʤʛ, 1,3 ʤʤʦʣʴ) ʚ 6 

ʤʣ ʚʠʥʠʣʠʜʝʥʭʣʦʨʠʜʘ ʚʳʜʝʨʞʠʚʘʣʠ 13 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ 

(ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ 

(ʵʣʶʠʨʦʚʘʣʠ ʚʥʘʯʘʣʝ ʧʝʪʨʦʣʝʡʥʳʤ ʵʬʠʨʦʤ, ʘ ʟʘʪʝʤ ʘʮʝʪʦʥʦʤ) ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ 

ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʧʠʧʝʨʠʜʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ 

ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ 

ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (6:1). ɺʳʜʝʣʷʣʠ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 0,5 (5, 6 

ʤʛ, 6%), 0,4 (11, 20 ʤʛ, 20%), 0,35 (12, 4 ʤʛ, 4%), 0,2 ([( -H)( -Cl)Os3(CO)10(NHC5H10)], 22 

ʤʛ, 22%). 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ [(-H)( -Cl)Os3(CO)10(NHC5H10)] ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2104 ʩʣ; 2064 

ʩ; 2022 ʩʨ; 2006 ʩ; 2001 ʩ; 1987 ʩʨ; 1968 ʩʣ; 1942 ʩʣ. 

ʈʝʘʢʮʠʷ [(-H)2Os3(CO)10] ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ ʚ ʪʨʠʬʪʦʨʭʣʦʨʵʪʠʣʝʥʝ. 

ʂʣʘʩʪʝʨ [(-H)2Os3(CO)10] (159 ʤʛ, 0,187 ʤʤʦʣʴ) ʧʦʤʝʱʘʣʠ ʚ ʦʜʥʫ ʯʘʩʪʴ ñʜʚʫʨʦʛʦʡò 

ʘʤʧʫʣʳ, ʜʠʵʪʠʣʘʤʠʥ (140 ʤʛ, 1,91 ʤʤʦʣʴ) ï ʚ ʜʨʫʛʫʶ. ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʞʠʜʢʠʤ ʘʟʦʪʦʤ ʚ 

ʘʤʧʫʣʫ ʚʚʦʜʠʣʠ ʪʨʠʬʪʦʨʭʣʦʨʵʪʠʣʝʥ (ʛʘʟʦʦʙʨʘʟʥʳʡ), ʟʘʤʦʨʘʞʠʚʘʣʠ, ʚʘʢʫʫʤʠʨʦʚʘʣʠ ʠ 
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ʟʘʧʘʠʚʘʣʠ. ɸʤʧʫʣʫ ʚʳʜʝʨʞʠʚʘʣʠ ʜʦ ʨʘʩʪʚʦʨʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʠ ʘʤʠʥʘ ʧʨʠ 0 
0
ʉ, ʜʘʣʝʝ 

ʨʘʩʪʚʦʨʳ ʩʣʠʚʘʣʠ ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 8 ʯʘʩʦʚ. ʎʚʝʪ ʨʘʩʪʚʦʨʘ 

ʤʝʥʷʣʩʷ ʦʪ ʞʸʣʪʦʛʦ ʜʦ ʢʨʘʩʥʦ-ʦʨʘʥʞʝʚʦʛʦ. ɿʘʪʝʤ ʘʤʧʫʣʫ ʟʘʤʦʨʘʞʠʚʘʣʠ, ʚʩʢʨʳʚʘʣʠ, 

ʘʢʢʫʨʘʪʥʦ ʠʩʧʘʨʷʣʠ ʪʨʠʬʪʦʨʭʣʦʨʵʪʠʣʝʥ ʠ ʚʘʢʫʫʤʠʨʦʚʘʣʠ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʢʦʚ 

ʜʠʵʪʠʣʘʤʠʥʘ. ʆʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʚ ʵʣʶʝʥʪʝ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ 

(6:1). ʇʦʣʫʯʘʣʠ ʪʨʠ ʦʩʥʦʚʥʳʭ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 0,8 (5, 11,5 ʤʛ, 10%), 0,7 (6, 5 ʤʛ, 5%), 

0,5 ([(ɛ-H)(Õ3ɖ
2
-C=C=N(Et)2)Os3(CO)9] 27, 8,6 ʤʛ, 7%), 0,5 ([(ɛ-H)Os3(CO)10(Õ-

CF=CF=N(Et)2]) 28, 16 ʤʛ, 12%). 

ɼʣʷ 28 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2102 ʩʣ; 2054 ʩ; 2047 ʩʨ; 2017 ʦʯ.ʩ; 2007 ʩʣ; 1994 ʩʣ; 

1984 ʩʣ; 1977 ʩʨ; 1966 ʩʣ. 
1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 3,7 ï 3,35 ʫʰ.ʩ. (4H, 2CH2); 1.46-1,3. 

ʫʰ.ʩ. (6H, 2ʉH3); -15,7 ʜʜ (1H, ɛ-H, J
3
(ɛ-H-CF) = 7,8 ɻʮ, J

3
(ɛ-H-(=CF)) = 6,5 ɻʮ). 

19
F ʗʄʈ 

(CDCl3, ŭ, ʤ.ʜ.): 45,1 ʜ (1F, CF, J
3
(CF-CF-N) = 82,8 ɻʮ); 132,6 ʜʜ (1F, CF, J

3
(CF-CF-N) = 

82,8 ɻʮ; J
3
(CF-(ɛ-H)) = 7,8ɻʮ). 

ɼʣʷ 27 ʀʂ ʩʦʚʧʘʜʘʝʪ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ [75]. 

ʈʝʘʢʮʠʷ [(-H)2Os3(CO)10] ʩ ʤʦʨʬʦʣʠʥʦʤ ʚ ʪʨʠʬʪʦʨʭʣʦʨʵʪʠʣʝʥʝ. 

ʂʣʘʩʪʝʨ (-H)2Os3(CO)10 (105 ʤʛ, 0,123 ʤʤʦʣʴ) ʧʦʤʝʱʘʣʠ ʚ ʦʜʥʫ ʯʘʩʪʴ ñʜʚʫʨʦʛʦʡò 

ʘʤʧʫʣʳ, ʤʦʨʬʦʣʠʥ (98 ʤʛ, 1,13 ʤʤʦʣʴ) ï ʚ ʜʨʫʛʫʶ. ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʞʠʜʢʠʤ ʘʟʦʪʦʤ ʚ 

ʘʤʧʫʣʫ ʚʚʦʜʠʣʠ ʪʨʠʬʪʦʨʭʣʦʨʵʪʠʣʝʥ, ʟʘʤʦʨʘʞʠʚʘʣʠ, ʩʣʝʛʢʘ ʚʘʢʫʫʤʠʨʦʚʘʣʠ ʠ ʟʘʧʘʠʚʘʣʠ. 

ɸʤʧʫʣʫ ʚʳʜʝʨʞʠʚʘʣʠ ʜʦ ʨʘʩʪʚʦʨʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʠ ʘʤʠʥʘ ʧʨʠ 0 Áʉ, ʜʘʣʝʝ ʨʘʩʪʚʦʨʳ 

ʩʣʠʚʘʣʠ ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 10 ʯʘʩʦʚ. ʎʚʝʪ ʨʘʩʪʚʦʨʘ ʤʝʥʷʣʩʷ ʦʪ 

ʞʸʣʪʦʛʦ ʜʦ ʢʨʘʩʥʦ-ʦʨʘʥʞʝʚʦʛʦ. ɿʘʪʝʤ ʘʤʧʫʣʫ ʚʩʢʨʳʚʘʣʠ, ʘʢʢʫʨʘʪʥʦ ʠʩʧʘʨʷʣʠ 

ʪʨʠʬʪʦʨʭʣʦʨʵʪʠʣʝʥ ʠ ʧʨʦʧʫʩʢʘʣʠ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ 

(ʵʣʶʠʨʦʚʘʣʠ ʚʥʘʯʘʣʝ ʧʝʪʨʦʣʝʡʥʳʤ ʵʬʠʨʦʤ, ʘ ʟʘʪʝʤ ʘʮʝʪʦʥʦʤ) ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʤʦʨʬʦʣʠʥʘ. ʆʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʚ ʵʣʶʝʥʪʝ 

ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (6:1). ʇʦʣʫʯʘʣʠ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 0,7 (5, 

7,7 ʤʛ, 8%), 0,5 (30, 14,5 ʤʛ, 15,5%), 0,4 ([( -H)( -Cl)Os3(CO)9(:C(ʉH3)NC4H8O)] 29, 30 ʤʛ, 

32%). 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 29 (ʩʤʝʩʴ ʜʚʫʭ ʠʟʦʤʝʨʦʚ) ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2099 ʩʨ; 2062 ʩ; 2019 

ʩ; 2014 ʩʨ; 2009 ʩʨ; 1988 ʩʣ; 1980 ʩʣ; 1956 ʩʣ. 
1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 7,3 ʪ (ʤʠʥ. ʠʟʦʤʝʨ, 

1H, ʉHF2, J
3
(H-F) = 56,3 ɻʮ); 7,0 ʪ (ʦʩʥ. ʠʟʦʤʝʨ, 1H, ʉHF2, J

3
(H-F) = 56,3 ɻʮ); 3,8 ï 4,5 ʩʣ.ʩ. 

(8H, 4CH2 ʤʦʨʬʦʣʠʥ); -13,7 c (ʦʩʥ. ʠʟʦʤʝʨ,1H, ɛ-H); -15,3 c (ʤʠʥ. ʠʟʦʤʝʨ, 1H, ɛ-H). 
19

F 

ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): -112,7ʜʜ (1F, CHF2, J
3
(F-F) = 315,3 ɻʮ, J

3
(H-F) = 56,3 ɻʮ); -118,7ʜʜ 

(1F, CHF2, J
3
(F-F) = 315,3 ɻʮ, J

3
(H-F) = 56,1 ɻʮ). 
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ɼʣʷ ʢʦʤʧʣʝʢʩʘ 30 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2079 ʩʣ; 2051 ʩ; 2034 ʩʨ; 1996 ʩ; 1988 ʩ; 1975 

ʩʨ; 1966 ʩʨ; 1958 ʩʣ. 1H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 4.0 ï 3,2 ʩʣ.ʩ. (8ʅ, 4CH2 ʤʦʨʬʦʣʠʥ); -19,98 c 

(1H, OsH). 

ʈʝʘʢʮʠʷ [( -H)2Os3(CO)10] ʩ ʜʠʤʝʪʠʣʤʦʨʬʦʣʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (103 ʤʛ, 0,12 ʤʤʦʣʴ) ʠ ʜʠʤʝʪʠʣʤʦʨʬʦʣʠʥʘ (100 ʤʛ, 0,87 

ʤʤʦʣʴ) ʚ 5 ʤʣ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 24 ʯ ʚ 

ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ 

ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ (ʵʣʶʠʨʦʚʘʣʠ ʚʥʘʯʘʣʝ ʧʝʪʨʦʣʝʡʥʳʤ ʵʬʠʨʦʤ, ʘ 

ʟʘʪʝʤ ʘʮʝʪʦʥʦʤ) ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʜʠʤʝʪʠʣʤʦʨʬʦʣʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ 

ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (6:1). ɺʳʜʝʣʷʣʠ 

ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 0,8 ([( -H)Os3( -OH)(CO)10] 6, 8 ʤʛ, 18%), 0,5 ([(Õ-H) 

Os3(CO)10(ɛ-CH=CH-NC6H12O)] 16, 14,6ʤʛ, 12%), 0,4 ([( -H)( -

Cl)Os3(CO)9(:ʉ(ʉʅ3)NC6H12O)] 17, 20 ʤʛ, 30%). 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 16 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2096 ʩʨ; 2069 ʩʣ; 2050 ʩ; 2039 ʩʨ; 2014 ʩ; 

1999 ʩ; 1983 ʩʣ; 1969 ʩ. 
1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 6,95 ʜ. (1H, 1CH; J

3
(CHCH) = 13,6 ɻʮ); 4,8 

ʜʜ., (1H, 1CH; J
3
(CHCH) = 13,6 ɻʮ; J

3
(CH -H) = 2,1 ɻʮ); 3,97 ʜ., 3,37 ʜ., 2,98 ʪ., 2,61 ʪ., 1,25 

ʪ., 1,21 ʜ. (12H, ʜʠʤʝʪʠʣʤʦʨʬʦʣʠʥ); -16,8 ʜ. (1H, ɛ-H; J
3
(CH -H) = 2,1 ɻʮ). ɼʣʷ ʢʦʤʧʣʝʢʩʘ 

16 ʥʘʡʜʝʥʦ, %: C 24,4; H 2,1; N 1,4; ʚʳʯʠʩʣʝʥʦ (*0,5C6H14), %: C 24,4; H 2,1; N 1,3. 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 17 (ʩʤʝʩʴ 4ʭ ʠʟʦʤʝʨʦʚ) ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2095 ʩ; 2056 ʩ; 2015 ʩ; 

2007 ʩʨ; 2004 ʩʨ;1997 ʩʨ; 1983 ʩʣ; 1946 ʩʣ. 1H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 3,60 ï 4,43 

(ʜʠʤʝʪʠʣʤʦʨʬʦʣʠʥ); 2,90c., 2,96c. (3H, ʉ-ʉH3); -13,54 c;-13,57 c;-15,2 c; -15,30 c (1H, ɛ-H). 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 17 ʥʘʡʜʝʥʦ, %: C 22,9; H 2,2; N 1,4; ʚʳʯʠʩʣʝʥʦ (*0,5C6H14), %: C 22,9; H 

2,2; N 1,3. 

ʈʝʘʢʮʠʷ [( -H)2Os3(CO)10] ʩ ʜʠʤʝʪʠʣʧʠʧʝʨʠʜʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ  

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (70 ʤʛ, 0,082 ʤʤʦʣʴ) ʠ ʜʠʤʝʪʠʣʧʠʧʝʨʠʜʠʥʘ (93 ʤʛ, 0,83 

ʤʤʦʣʴ) ʚ 4 ʤʣ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 18 ʯ ʚ 

ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ 

ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ (ʵʣʶʠʨʦʚʘʣʠ ʚʥʘʯʘʣʝ ʧʝʪʨʦʣʝʡʥʳʤ ʵʬʠʨʦʤ, ʘ 

ʟʘʪʝʤ ʘʮʝʪʦʥʦʤ) ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʜʠʤʝʪʠʣʧʠʧʝʨʠʜʠʥʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ 

ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (6:1). 

ɺʳʜʝʣʷʣʠ ʜʚʝ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 0,9 ([( -H)Os3( -OH)(CO)10] 6, 5 ʤʛ, 7%), 0,5 

[(Õ-H)Os3(CO)10(ɛ-CH=CH-NC7H14)] 15, 20ʤʛ, 28%). 
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ɼʣʷ ʢʦʤʧʣʝʢʩʘ 15 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2094 ʩʨ; 2049 ʩ; 2040 ʩʨ; 2012 ʩ; 1997 ʩ; 1988 

ʩʨ; 1979 ʩʨ; 1967 ʩʣ. 
1
H ʗʄʈ (CDCl3, ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 15a 80%, 15b 20% ŭ, ʤ.ʜ.): 7,04 ʜ (1H, 

CHaN, J
3
(CH-CH) = 14 ɻʮ); 6,96 ʜ (1H, CHbN, J

3
(CH-CH) = 14 ɻʮ); 5,1 ʜʜ (1H, CHb, J

3
(CH-

CH) = 14 ɻʮ, J
3
(CH-(Õ-H)) = 2 ɻʮ); 4,8 ʜʜ (1H, CHa, J

3
(CH-CH) = 14 ɻʮ, J

3
(CH-(Õ-H)) = 2,3 

ɻʮ); 1,9-1,6 ʛʨʫʧʧʘ ʩʠʛʥ. (8H, 3CH2, 2CH); 1,37 ʜ (3H, CH3, J
3
(CH3-CH) = 2 ɻʮ); 1,35 ʜ (3H, 

CH3, J
3
(CH3-CH) = 2 ɻʮ); -15,9 ʜ (1H, (Õ-Hb), J

3
((Õ-H)-CH) = 2 ɻʮ); -16,7 ʜ (1H, (Õ-Ha), 

J
3
((Õ-H)-CH) = 2,3 ɻʮ). 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 15 ʥʘʡʜʝʥʦ, %: C 23,7; H 1,9; N 1,4; ʚʳʯʠʩʣʝʥʦ (*0,1C6H14), %: C 21,4; 

H 1,9; N 1,4. 

ʈʝʘʢʮʠʷ [( -H)2Os3(CO)10] ʩ ʤʝʪʠʣʦʚʳʤ ʵʬʠʨʦʤ L-Ŭ-ʘʣʘʥʠʥʘ ʠ ʪʨʠʙʫʪʠʣʘʤʠʥʦʤ 

ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (52 ʤʛ, 0,061 ʤʤʦʣʴ), ʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ L-Ŭ-ʘʣʘʥʠʥʘ (80 

ʤʛ, 0,78 ʤʤʦʣʴ) ʠ ʪʨʠʙʫʪʠʣʘʤʠʥʘ (100 ʤʛ, 0,54 ʤʤʦʣʴ) ʚ 3 ʤʣ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ 

ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 2,5 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ 

(ʵʣʶʠʨʦʚʘʣʠ ʚʥʘʯʘʣʝ ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ, ʘ ʟʘʪʝʤ ʘʮʝʪʦʥʦʤ) ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ 

ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʵʬʠʨʘ ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʪʨʠʙʫʪʠʣʘʤʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ 

ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (6:1). ɺʳʜʝʣʷʣʠ 

ʜʚʝ ʦʩʥʦʚʥʳʭ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 0,8 ([( -H)Os3( -OH)(CO)10] 6, 9 ʤʛ, 18%), 0,5 ([(Õ-H) 

Os3(CO)10(ɛ-CH=CH-NHALAOMe)] 37, 13 ʤʛ, 22%).  

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 37 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2097 ʩʨ; 2052 ʩ; 2041 ʩʨ; 2014 ʩ; 1998 ʩ; 1983 

ʩʣ; 1974 ʩ; 1947 ʩʣ. 
1
H ʗʄʈ (C6D6, ŭ, ʤ.ʜ., ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 37a -30% ʠ 37b ï 70%): 6,62ʪʨ. 

(1Ha, 1CHa; J
3
(CHCH) = J

3
(CHNH) = 14,5 ɻʮ); 6,5ʜʜ. (1Hb, 1CHb; J

3
(CHCH) = 14,5 ɻʮ; 

J
3
(CHNH) = 7,1 ɻʮ); 5,45 ʫʰ.ʩ (1Ha, NHa); 5,2 ʫʰ.ʩ (1Hb, NHb); 4,65 ʜʜ. (1Ha, CHa; 

J
3
(CHCH) = 13,7 ɻʮ; J

3
(CH -H) = 1,8 ɻʮ); 4,27 ʜʜ. (1Hb, CHb; J

3
(CHCH) = 14,5 ɻʮ; J

3
(CH -

H) = 2,4 ɻʮ); 3,63 ʢʚʠʥʪʝʪ (1Hb, CHb ï ʘʩʩʠʤ; J
3
(CHNH) = J

3
(CHCH3) = 7,1 ɻʮ); 3,08c. (3Ha, 

OCH3a); 3,07c. (3Hb, OCH3b); ʢʚʠʥʪʝʪ (1Ha, CHa ï ʘʩʩʠʤ; J
3
(CHNH) = J

3
(CHCH3) = 7,1 ɻʮ); 

0,68ʜ. (3Hb, CH3b; J
3
(CHCH3) = 7,1 ɻʮ); 0,5ʜ. (3Ha, CH3a; J

3
(CHCH3) = 7,1 ɻʮ); -16,75ʜ. 

(1Hb, Õ-Hb; J
3
(CH -H) = 2,4 ɻʮ); -16,73 ʫʰ.ʩ (1Ha, Õ-Ha). ʄʦʣʝʢʫʣʷʨʥʦʝ ʚʨʘʱʝʥʠʝ [M] 

(CHCl3, 589 ʥʤ, 5,8 ʛ/ʣ, 23Áʉ, l = 5ʩʤ): -23,6Á. ɼʣʷ ʢʦʤʧʣʝʢʩʘ 34 ʥʘʡʜʝʥʦ, %: C 21,9; H 1,7; 

N 1,4; ʚʳʯʠʩʣʝʥʦ (*0,4C6H14), %: C 21,8; H 1,64; N 1,38. 

ʈʝʘʢʮʠʷ [( -H)2Os3(CO)10] ʩ ʛʠʜʨʦʭʣʦʨʠʜʦʤ ʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ L-Ŭ-ʘʣʘʥʠʥʘ ʠ 

ʪʨʠʵʪʠʣʘʤʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. 
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ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (100 ʤʛ, 0,117 ʤʤʦʣʴ), ʛʠʜʨʦʭʣʦʨʠʜʘ ʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ L-

Ŭ-ʘʣʘʥʠʥʘ (220 ʤʛ, 1,58 ʤʤʦʣʴ) ʠ ʪʨʠʵʪʠʣʘʤʠʥʘ (175 ʤʛ, 1,73 ʤʤʦʣʴ) ʚ 5 ʤʣ ʭʣʦʨʠʩʪʦʛʦ 

ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 23 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ 

ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (7:1). ɺʳʜʝʣʷʣʠ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ 

0,9 (( -H)Os3( -Cl)(CO)10 5, 16ʤʛ, 15%); 0,7 ([( -H)Os3( -OH)(CO)10] 6 10 ʤʛ, 10%); 0,5 

([(Õ-H)Os3(CO)10(ɛ-CH=CH-NHALAOMe)] 37, 15 ʤʛ, 13%); 0,4 ([(Õ-H)Os3(CO)10(ɛ-CH=CH-

NEt2]) 8 4ʤʛ 3,6%). ɼʣʷ ʢʦʤʧʣʝʢʩʘ 8 ʀʂ ʠ 
1
H ʗʄʈ ʩʧʝʢʪʨʳ ʩʦʚʧʘʜʘʶʪ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ 

[75]. 

ʈʝʘʢʮʠʷ [( -H)2Os3(CO)10] ʩ ʛʠʜʨʦʭʣʦʨʠʜʦʤ ʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʪʠʨʦʟʠʥʘ ʠ 

ʪʨʠʵʪʠʣʘʤʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (100 ʤʛ, 0,117 ʤʤʦʣʴ), ʛʠʜʨʦʭʣʦʨʠʜʘ ʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ 

ʪʠʨʦʟʠʥʘ (266 ʤʛ, 1,15 ʤʤʦʣʴ) ʠ ʪʨʠʵʪʠʣʘʤʠʥʘ (165 ʤʛ, 1,6 ʤʤʦʣʴ) ʚ 5 ʤʣ ʭʣʦʨʠʩʪʦʛʦ 

ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 2 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ 

ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (6:1). ɺʳʜʝʣʷʣʠ ʪʨʠ ʦʩʥʦʚʥʳʭ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ: 

0,9 ([(Õ-Cl)Os3(CO)10)(Õ-CH=CH2)] 2, 3ʤʛ, 3%); 0,8 ([( -H)Os3( -OH)(CO)10] 6 10 ʤʛ, 10%); 

0,5 ((Õ-H)(ɛ-CH=CH-NHTYROMe)Os3(CO)10 40, 15 ʤʛ, 13%). 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 40 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2095 ʩʨ; 2050 ʩ; 2040 ʩʨ; 2012 ʩʨ; 1997 ʩʨ; 

1970 ʩʨ. 
1
H ʗʄʈ (C6D6, ŭ, ʤ.ʜ., C6D6, ŭ, ʤ.ʜ., ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 40a -30% ʠ 40b ï 70%): 6,6-

6,49 ʩʣ.ʩ. (4H, ʪʠʨʦʟʠʥ); 6,47 ʜʜ. (1H ï CH-NH, J
3
(CHCH) = 14,7 ɻʮ, J

3
(CHNH) = 6,8 ɻʮ); 

5,64 ʫʰ.ʩ. (1H - NH); 4,69 ʜʜ. (1Ha, CHa; J
3
(CHCH) = 13,4 ɻʮ; J

3
(CH -H) = 2,1 ɻʮ); 4,45 ʜʜ. 

(1Hb, CHb; J
3
(CHCH) = 14,5 ɻʮ; J

3
(CH -H) = 2,2 ɻʮ); 4,11 ʢʚ. (1H ï ʘʩʩʠʤ.); 3,1 c. (3Ha, 

OCH3a); 3,07c. (3Hb, OCH3b); 2,86 ʜʜ (1H ï CH2, J
3
(ʉH-CHʘʩʩ) = 5,4 ɻʮ, J

3
(H-C-H) = 

14,4ɻʮ); 2,53 ʜʜ (1H ï CH2, J
3
(ʉH-CHʘʩʩʠʤ) = 5,4 ɻʮ, J

3
(H-C-H) = 14,4 ɻʮ); -16,67ʜ. (1Hb, 

Õ-Hb; J
3
(CH -H) = 2,4 ɻʮ); -16,72 ʫʰ.ʩ (1Ha, Õ-Ha). ʄʦʣʝʢʫʣʷʨʥʦʝ ʚʨʘʱʝʥʠʝ [M] (CHCl3, 

589 ʥʤ, 4,8 ʛ/ʣ, 23Áʉ, l = 5ʩʤ): +522,6Á. 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 40 ʥʘʡʜʝʥʦ, %: C 26,5; H 2,0; N 1,3; ʚʳʯʠʩʣʝʥʦ (*0,6C6H14), %: C 26,6; 

H 2,0; N 1,3. 

ʈʝʘʢʮʠʷ [( -H)2Os3(CO)10] ʩ ʛʠʜʨʦʭʣʦʨʠʜʦʤ ʵʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʪʨʠʧʪʦʬʘʥʘ ʠ 

ʪʨʠɻʪʠʣʘʤʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. 
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ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (75 ʤʛ, 0,088 ʤʤʦʣʴ), ʛʠʜʨʦʭʣʦʨʠʜʘ ʵʪʠʣʦʚʦʛʦ ʵʬʠʨʘ 

ʪʨʠʧʪʦʬʘʥʘ (212 ʤʛ, 0,79 ʤʤʦʣʴ) ʠ ʪʨʠʵʪʠʣʘʤʠʥʘ (211 ʤʛ, 1,14 ʤʤʦʣʴ) ʚ 4,5 ʤʣ ʭʣʦʨʠʩʪʦʛʦ 

ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 2 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ 

ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (4:1). ɺʳʜʝʣʷʣʠ ʪʨʠ ʦʩʥʦʚʥʳʭ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ: 

0,9 ([(Õ-Cl)Os3(CO)10)(Õ-CH=CH2)] 2, 10ʤʛ, 12,5%); 0,8 ([( -H)Os3( -OH)(CO)10] 4 5 ʤʛ, 

6,6%); 0,5 ([(Õ-H)Os3(CO)10(ɛ-CH=CH-NHTRPOEt)] 38, 28 ʤʛ, 28,5%). 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 38 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2096 ʩʨ; 2051 ʩ; 2040 ʩʨ; 2013 ʩ; 1998 ʩʨ; 

1972 ʩʨ. 
1
H ʗʄʈ (C6D6, ŭ, ʤ.ʜ., C6D6, ŭ, ʤ.ʜ., ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 38a -30% ʠ 38b ï 70%): 7,39., 

7,18., 7,03 ʩʣ.ʩ (5H, ʘʨʦʤʘʪʠʯ. ʩʠʩʪʝʤʘ); 6,7 ʫʰ.ʩ. (1H, CHaNH); 6,5 ʜʜ. (1H, CHbNH, 

J
3
(CHCH) = 14 ɻʮ, J

3
(CHNH) = 7,5 ɻʮ); 5,9 ʫʰ.ʩ (1H, NH); 4,79 ʜʜ. (1H, CHaCH, J

3
(CHCH) 

= 13 ɻʮ; J
3
(CH-(Õ-H) = 1,4 ɻʮ); 4,62 ʜʜ. (1H, (CHb)CH, J

3
(CHCH) = 14 ɻʮ; J

3
(CH-(Õ-H) = 2,3 

ɻʮ); 4,34 ʢʚ. (1H, CHbʘʩʩʠʤ., J
3
 (CH-CH2) = 13 ɻʮ, J

3
 (CH-NH) = 5,9 ɻʮ); 3,83 ʢʚ.ʜ (2H, 

ʵʪʠʣ-CH2a, J
3
(CH2-CH3) = 7,4 ɻʮ, J

3
(CH2-CHʘʩʩʠʤ) = 2,2 ɻʮ); 3,77 ʜ.ʜ. (2H, ʵʪʠʣ-CH2b, 

J
3
(CH2-CH3) = 7,7 ɻʮ); 3,42 ʫʰ.ʩ (1H, (CHa)ʘʩʩʠʤ., J

3
 (CH-CH2) = 13 ɻʮ, J

3
 (CH-NH) = 5,9 

ɻʮ); 3,22 ʜʜ (1H CH2, 
2
J (HCH) = 5,6 ɻʮ, 

3
J (ʉH2CH) = 9,5 ɻʮ); 2,99 ʜʜ (1H CH2, 

2
J (HCH) = 

6 ɻʮ, 
3
J (ʉH2CH) = 8,8 ɻʮ); 0,91 ʪ (3H, CH3a ʵʪʠʣ, 

3
J (CH2CH3) = 7,4 ɻʮ); 0,84 ʪ (3H, CH3b 

ʵʪʠʣ, 
3
J (CH2CH3) = 7,4 ɻʮ); -16,63 ʜ (1H, (Õ-H)b, J

3
(( -H)CH) = 2,4 ɻʮ); 16,65 ʜ (1H, (Õ-H)a, 

J
3
(( -H)CH) = 2,1 ɻʮ). ʄʦʣʝʢʫʣʷʨʥʦʝ ʚʨʘʱʝʥʠʝ [M] (CHCl3, 589 ʥʤ, 4,6 ʛ/ʣ, 23Áʉ, l = 5ʩʤ): 

+134,9Á. ɼʣʷ ʢʦʤʧʣʝʢʩʘ 38 ʥʘʡʜʝʥʦ, %: C 28,9; H 2,1; N 2,4; ʚʳʯʠʩʣʝʥʦ (*0,5C6H14), %: C 

28,9; H 2,1; N 2,4. 

ʈʝʘʢʮʠʷ [( -H)2Os3(CO)10] ʩ ʛʠʜʨʦʭʣʦʨʠʜʦʤ ʵʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʤʝʪʠʦʥʠʥʘ ʠ 

ʪʨʠʵʪʠʣʘʤʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (100 ʤʛ, 0,117 ʤʤʦʣʴ), ʛʠʜʨʦʭʣʦʨʠʜʘ ʵʪʠʣʦʚʦʛʦ ʵʬʠʨʘ 

ʤʝʪʠʦʥʠʥʘ (250 ʤʛ, 1,17 ʤʤʦʣʴ) ʠ ʪʨʠʵʪʠʣʘʤʠʥʘ (125 ʤʛ, 1,24 ʤʤʦʣʴ) ʚ 6 ʤʣ ʭʣʦʨʠʩʪʦʛʦ 

ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 2 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ 

ʩʠʣʠʢʘʛʝʣʝʤ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʢʦʚ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʵʬʠʨʘ ʘʤʠʥʦʢʠʩʣʦʪʳ. 

ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ 

ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (4:1). 

ɺʳʜʝʣʷʣʠ ʪʨʠ ʦʩʥʦʚʥʳʭ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ: 0,9 ([(Õ-Cl)Os3(CO)10)(Õ-CH=CH2)] 2, 4 ʤʛ, 

4%); 0,8 ([( -H)Os3(CO)10( -NHMETOEt)]) 5 ʤʛ, 4,2%); 0,5 ([(Õ-H)Os3(CO)10(ɛ-CH=CH- 

NHMetOEt)] 39, 24 ʤʛ, 19%). 
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ɼʣʷ ʢʦʤʧʣʝʢʩʘ 39 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2097 ʩʨ; 2052 ʩ; 2041 ʩʨ; 2014 ʩ; 1998 ʩʨ; 

1973 ʩʨ. 
1
H ʗʄʈ (C6D6, ŭ, ʤ.ʜ., ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 39a -36% ʠ 39b ï 64%): 6,8 ʜ (1H ï CHa-

NH, J
3
(CHCH) = 13,6 ɻʮ); 6,7 ʜʜ (1Hb ï CH-NH, J

3
(CHCH) = 14,7 ɻʮ, J

3
(CHNH) = 5,6 ɻʮ); 

5,88 ʫʰ.ʩ. (1H - NH); 4,85 ʜʜ (1Ha, CHa; J
3
(CHCH) = 13,6 ɻʮ; J

3
(CH -H) = 2,0 ɻʮ); 4,47 ʜʜ 

(1H, CHb; J
3
(CHCH) = 14,5 ɻʮ; J

3
(CH -H) = 2,3 ɻʮ); 4,07 ʫʰ.ʩ (1H, CHb ʘʩʩʠʤ); 3,83 ʢʚ.ʜ 

(2H, ʵʪʠʣ-CH2a, J
3
(CH2-CH3) = 7 ɻʮ, J

3
(CH2-CHʘʩʩʠʤ) = 1 ɻʮ); 3,77 ʜ.ʜ. (2H, ʵʪʠʣ-CH2b, 

J
3
(CH2-CH3) = 7 ɻʮ); 3,3 ʜʜ (1H, CHa ʘʩʩʠʤ, J

3
1(CH2-CHa ʘʩʩʠʤ) = 5 ɻʮ, J

3
2(CH2-CHa 

ʘʩʩʠʤ) = 4,8 ɻʮ); 1,97; 1,83 ʩʣ.ʩ (4H, 2CH2); 1,58 ʩ (3H, SCH3b); 1,57 ʩ (3H, SCH3a); 0,78 ʪ 

(3H, CH3ʵʪʠʣ); -16,65 ʜ (1H, (Õ-H)b, J
3
(( -H)CH) = 2,0 ɻʮ); 16,7 ʜ (1H, (Õ-H)a, J

3
(( -H)CH) 

= 2,0 ɻʮ). ʄʦʣʝʢʫʣʷʨʥʦʝ ʚʨʘʱʝʥʠʝ [M] (CHCl3, 589 ʥʤ, 6,6 ʛ/ʣ, 23Áʉ, l = 5ʩʤ): +57,4Á. ɼʣʷ 

ʢʦʤʧʣʝʢʩʘ 39 ʥʘʡʜʝʥʦ, %: C 23,0; H 2,0; N 1,2 S 2,6; ʚʳʯʠʩʣʝʥʦ (*0,4C6H14), %: C 23,6; H 

2,0; N 1,3 S 2,9. 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ [( -H)Os3(CO)10( -NHMETOEt)] ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2106 ʩʣ; 2069 

ʩ; 2053 ʩʨ; 2023 ʩ; 2009 ʩʣ; 2004 ʩʨ; 1990 ʩʨ; 1982 ʩʣ.  

ʈʝʘʢʮʠʷ [( -H)2Os3(CO)10] ʩ ʤʝʪʠʣʦʚʳʤ ʵʬʠʨʦʤ ʧʨʦʧʘʥʦʣʘʤʠʥʘ ʚ ʭʣʦʨʠʩʪʦʤ 

ʤʝʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (100 ʤʛ, 0,117 ʤʤʦʣʴ), ʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʧʨʦʧʘʥʦʣʘʤʠʥʘ 

(104 ʤʛ, 1,17 ʤʤʦʣʴ) ʚ 5 ʤʣ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ 20 ʯ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) 

ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʢʦʚ 

ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʵʬʠʨʘ ʧʨʦʧʘʥʦʣʘʤʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ 

ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (7:1). ɺʳʜʝʣʷʣʠ ʪʨʠ ʦʩʥʦʚʥʳʭ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ: 

0,9 ([(Õ-H)Os3(CO)10(Õ-NH(CH2)3OCH3)], 10 ʤʛ, 9%); 0,8 ([(Õ-H)Os3(CO)10(Õ-ɖ
2
-

C=ONH(CH2)3OCH3)], 8 ʤʛ, 7%); 0,5 ([(Õ-H)Os3(CO)10(ɛ-CH=CH-NH(CH2)3OCH3)] 13, 11 

ʤʛ, 10%). ɼʣʷ ʢʦʤʧʣʝʢʩʘ ([(Õ-H)Os3(CO)10(Õ-NH(CH2)3OCH3)] ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2103 

ʩʨ; 2064 ʩ; 2051 ʩ; 2019 ʩ; 2006 ʩ; 1987 ʩ; 1976 ʩʨ.  

ɼʣʷ ʢʦʤʧʣʝʢʩʘ ([(Õ-H)Os3(CO)10(Õ-ɖ
2
-C=ONH(CH2)3OCH3)] ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ

-1
): 

2107 ʩʣ; 2067 ʩ; 2055 ʩ; 2043 ʩʨ; 2022 ʩ; 2014 ʩʨ; 2009 ʩ; 1993 ʩʨ;1983 ʩʨ; 1977 ʩʣ; 1963 ʩʨ; 

1941 ʩʣ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 13 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2095 ʩʣ; 2050 ʩ; 2039 ʩʨ; 2012 ʩ; 1997 ʩʨ; 

1980 ʩʨ; 1970 ʩʨ. 
1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ., ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 16a -36% ʠ 16b ï 64%): 7,15 ʜʜ 

(1H, CHbNH, J
3
(CH-CH) = 14 ɻʮ, J

3
(CH-NH) = 7 ɻʮ); 7,08 ʜʜ (1H, CHaNH, J

3
(CH-CH) = 14 

ɻʮ); 6,9 ʫʰ.ʩ (1H, NHa); 6,86 ʫʰ.ʩ (1H, NHb); 4,72 ʜ.ʪ. (1H, CH, J
3
(CH-CH) = 13,7 ɻʮ, 
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J
3
(CH-(Õ-H)) = 2,2 ɻʮ); 3,37 ʩ (3H, OCH3b); 3,36 ʩ (3H, OCH3a); 3,6 ʪ (2H, CH2bOCH3, 

J
3
(CH2CH2) = 5,5 ɻʮ); 3,53 ʪ (2H, CH2aOCH3, J

3
(CH2CH2) = 5,3 ɻʮ); 3,36-3,25 ʩʣ.ʩ. (2H, 

CH2NH); 1,97 ʢʚʠʥʪ. (2H, CH2b, J
3
(CH2-CH2) = 5,8 ɻʮ); 1,88 ʢʚʠʥʪ. (2H, CH2a, J

3
(CH2-CH2) 

= 5,6 ɻʮ); -16,73 ʜ (1H, (Õ-H)a, J
3
((Õ-H)-CH)) = 2,5 ɻʮ); -16,8 ʜ (1H, (Õ-H)b, J

3
((Õ-H)-CH)) = 

2,5 ɻʮ). ʅʘʡʜʝʥʦ, %: C 26,3; H 3,2; N 1,3; ʚʳʯʠʩʣʝʥʦ (*1,3C6H14), %: C 26,5; H 2,9; N 1,3. 

ʈʝʘʢʮʠʷ [( -H)2Os3(CO)10] ʩ ʪʨʠʵʪʘʥʦʣʘʤʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(-H)2Os3(CO)10] (70 ʤʛ, 0,082 ʤʤʦʣʴ), ʪʨʠʵʪʘʥʦʣʘʤʠʥʘ (124 ʤʛ, 1,16 ʤʤʦʣʴ) 

ʚ 4 ʤʣ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 28 ʯ ʚ ʘʪʤʦʩʬʝʨʝ 

ʘʨʛʦʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ 

ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʢʦʚ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʵʬʠʨʘ 

ʧʨʦʧʘʥʦʣʘʤʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ 

ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ 

ʵʬʠʨ/ʘʮʝʪʦʥ (3:1). ɺʳʜʝʣʷʣʠ ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ: 0,9 (2, 5 ʤʛ, 7%); 0,7 (6, 

10 ʤʛ, 14%); 0,5 ([(Õ-H)Os3(CO)10(ɛ-CH=CH-N(CH2CH2OH)2)] 14, 16 ʤʛ, 21%). 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 14 ʀʂ (CCl4, ɜCO, ʩʤ
-1

): 2098 ʩʣ; 2054 ʩ; 2037 ʩʣ; 2014 ʩ; 1994 ʩʨ; 1990 

ʩʨ; 1968 ʩʣ; 1921 ʩʣ. 
1
H ʗʄʈ ((CD3)2CO, ŭ, ʤ.ʜ., ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 14a -10% ʠ 14b ï 90%): 8,9 

ʜ (1H, CHaN, J
3
(CHCH) = 14 ɻʮ); 7,5 ʜ (1H, CHbN, J

3
(CHCH) = 14 ɻʮ); 5,43 ʜʜ (1H, 

CHaCH, J
3
(CHCH) = 14 ɻʮ, J

3
(CH(Õ-H)) = 2,5 ɻʮ); 5,1 ʜʜ (1H, CHbCH, J

3
(CHCH) = 14 ɻʮ, 

J
3
(CH(Õ-H)) = 2,5 ɻʮ); 4 ʫʰ.ʩ., 3,86 ʫʰ.ʩ (4H, 2CH2OH); 3,81 ʪ., 3,71 ʪ (4H, 2CH2, 

J
3
(CH2CH2) = 5,7 ɻʮ); -16,05 ʜ (1H, (Õ-H)a, J

3
((Õ-H)-CH)) = 2,5 ɻʮ); -16,73 ʜ (1H, (Õ-H)b, 

J
3
((Õ-H)-CH)) = 2,5 ɻʮ). 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 14 ʥʘʡʜʝʥʦ, %: C 22,6; H 1,9; N 1,4; ʚʳʯʠʩʣʝʥʦ (*0,5C6H14), %: C 22,3; 

H 2,0; N 1,4. 

ʈʝʘʢʮʠʷ [( -H)2Os3(CO)10] ʩ ʤʦʨʬʦʣʠʥʦʤ ʚ ʭʣʦʨʦʬʦʨʤʝ. 

ʈʘʩʪʚʦʨ [(Õ-H)Os3(CO)10] (60 ʤʛ, 0,07 ʤʤʦʣʴ), ʤʦʨʬʦʣʠʥʘ (56 ʤʛ, 0,64 ʤʤʦʣʴ) ʚ 

ʭʣʦʨʦʬʦʨʤʝ ʚʳʜʝʨʞʠʚʘʣʠ 4,5 ʯ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʝʘʢʮʠʠ 

(ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʢʦʚ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʤʦʨʬʦʣʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ 

ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (5:1). ɺʳʜʝʣʷʣʠ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ 

ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ: 0,9 (5, 8 ʤʛ, 10%); 0,7 (6, 10 ʤʛ, 14%); 0,5 (31, 12 ʤʛ, 17%); 0,4 (20, 4 

ʤʛ, 6%). 
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ɼʣʷ ʢʦʤʧʣʝʢʩʘ 31 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2111 ʩʣ; 2075 ʩ; 2060 ʩ; 2028 ʩʨ; 2021 ʩʨ; 

2016 ʩʣ; 2008 ʩʨ; 2002 ʩʨ; 1991 ʩʣ; 1982 ʩʣ; 1969 ʩʣ; 1960 ʩʣ. 

ʈʝʘʢʮʠʷ [( -H)2Os3(CO)10] ʩ ʤʦʨʬʦʣʠʥʦʤ ʚ ʪʝʪʨʘʭʣʦʨʵʪʘʥʝ. 

ʈʘʩʪʚʦʨ [(Õ-H)Os3(CO)10] (71 ʤʛ, 0,08 ʤʤʦʣʴ), ʤʦʨʬʦʣʠʥʘ (69 ʤʛ, 0,79 ʤʤʦʣʴ) ʚ 

ʪʝʪʨʘʭʣʦʨʵʪʘʥʝ ʚʳʜʝʨʞʠʚʘʣʠ 9 ʯ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʝʘʢʮʠʠ 

(ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʢʦʚ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʤʦʨʬʦʣʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ 

ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (6:1). ɺʳʜʝʣʷʣʠ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ 

ʬʨʘʢʮʠʠ Rf ʨʘʚʥʳʤ: 0,9 (5, 8 ʤʛ, 13%); 0,7 (6, 8 ʤʛ, 13%); 0,5 (31, 14 ʤʛ, 16%); 0,4 (20, 4 ʤʛ, 

5%). 

ʈʝʘʢʮʠʷ [( -H)2Os3(CO)10] ʩ ʤʦʨʬʦʣʠʥʦʤ ʚ ʜʠʭʣʦʨʘʮʝʪʦʥʠʪʨʠʣʝ. 

ʈʘʩʪʚʦʨ [(Õ-H)Os3(CO)10] (50 ʤʛ, 0,059 ʤʤʦʣʴ), ʤʦʨʬʦʣʠʥʘ (55 ʤʛ, 0,63 ʤʤʦʣʴ) ʚ 3 ʤʣ 

ʜʠʭʣʦʨʘʮʝʪʦʥʠʪʨʠʣʘ ʚʳʜʝʨʞʠʚʘʣʠ 36 ʯ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦ ʦʢʦʥʯʘʥʠʠ 

ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʫʧʘʨʠʚʘʣʠ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʜʠʭʣʦʨʘʮʝʪʦʥʠʪʨʠʣʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ 

ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ 

ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (7:1). ɺʳʜʝʣʷʣʠ ʜʚʝ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ: 0,9 ((Õ-

Cl)Os3(CO)10(Õ-N=CHCHCl2) 32, 19 ʤʛ, 32%); 0,8 ((Õ-H)Os3(CO)10(Õ, ɖ
2
-N=CHCHCl2) 33 26 

ʤʛ, 46%). 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 32 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2110 ʩʨ; 2077 ʩ; 2063 ʩ; 2024 ʩʨ; 2017 ʩ; 2008 

ʩ; 1999 ʩʨ; 1987 ʩʨ; 1985 ʩʨ. 
1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 8,3 ʜ (1H, CH, J

3
(CH-CH) = 7,3ɻʮ); 

5,88 ʜ (1H, CHCl2, J
3
(CH-CH) = 7,3ɻʮ). ʗʄʈ 

13
C (CDCl3, ŭ, ʤ.ʜ.): 182-175, 167-165 (9ʉ, 

CO); 169,5 ʩ (1C, NCH); 72,8 ʩ (1C, CHCl2). ʅʘʡʜʝʥʦ, %: C 15,1; H 0,3; N 1,4; ʚʳʯʠʩʣʝʥʦ %: 

C 14,5; H 0,2; N 1,4. ʇʦʣʫʯʝʥʳ ʢʨʠʩʪʘʣʣʳ ʠ ʚʳʧʦʣʥʝʥ ʈʉɸ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 33 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2109 ʩʨ; 2069 ʩ; 2059 ʩ; 2029 ʩ; 2018 ʩʨ; 2010 

ʩʨ; 2001 ʩʨ; 1985 ʩʨ. ʗʄʈ 
1
H (CDCl3, ŭ, ʤ.ʜ.): 9,5 c (1H, NH), 5,92 ʜ (1H, CH, 

3
J(CH-OsH) = 

1 ɻʮ, -15,15 ʜ (1H, OsH, 
3
J(OsH-CH) = 1 ɻʮ). ʅʘʡʜʝʥʦ, %: C 15,2; H 0,3; N 1,4; ʚʳʯʠʩʣʝʥʦ 

%: C 15; H 0,3; N 1,4. 

ʈʝʘʢʮʠʷ [( -H)2Os3(CO)10] ʩ Nd-ʤʦʨʬʦʣʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(Õ-H)2Os3(CO)10] (50 ʤʛ, 0,059 ʤʤʦʣʴ), ND-ʤʦʨʬʦʣʠʥʘ (36 ʤʛ, 0,41 ʤʤʦʣʴ) ʚ 

3 ʤʣ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ 24 ʯ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ 
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ʩʠʣʠʢʘʛʝʣʝʤ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʤʦʨʬʦʣʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ 

ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (7:1). ɺʳʜʝʣʷʣʠ 

ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ: 0,8 (5, 2 ʤʛ, 3,8%), 0,7 (6, 16 ʤʛ, 31%), 0,5 (20, 5 ʤʛ, 

9%),0,4 (4, 10 ʤʛ, 17%). 

ʈʝʘʢʮʠʷ [(Õ-H)Os3(CO)11]
-
[PPN]

+
 ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(Õ-H)Os3(CO)11]
-
[PPN]

+
 (50 ʤʛ, 0,035 ʤʤʦʣʴ), ʜʠʵʪʠʣʘʤʠʥʘ (32 ʤʛ, 0,43 

ʤʤʦʣʴ) ʚ 3,5 ʤʣ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ 21 ʯ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ 

ʢʦʣʦʥʢʫ ʩ ʩʠʣʠʢʘʛʝʣʝʤ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ [PPN]Cl. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ 

ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (6:1). ɺʳʜʝʣʷʣʠ ʜʚʝ ʦʩʥʦʚʥʳʝ 

ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ: 0,6 (6, 3 ʤʛ, 10%), 0,5 (8, 4 ʤʛ, 12%) 

ʈʝʘʢʮʠʷ [(Õ-H)Os3(CO)11]
-
[PPN]

+
 ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ ʚ ʚʠʥʠʣʠʜʝʥʭʣʦʨʠʜʝ. 

ʈʘʩʪʚʦʨ [(Õ-H)Os3(CO)11]
-
[PPN]

+
 (50 ʤʛ, 0,035 ʤʤʦʣʴ), ʜʠʵʪʠʣʘʤʠʥʘ (28 ʤʛ, 0,38 

ʤʤʦʣʴ) ʚ 4 ʤʣ ʚʠʥʠʣʠʜʝʥʭʣʦʨʠʜʘ ʚʳʜʝʨʞʠʚʘʣʠ 24 ʯ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ 

ʩʠʣʠʢʘʛʝʣʝʤ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ [PPN]Cl. ʇʦʣʫʯʝʥʥʳʡ ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ 

ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʶʝʥʪʘ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (6:1). ɺʳʜʝʣʷʣʠ ʜʚʝ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ: 

0,6 (6, 3 ʤʛ, 10%), 0,5 (8, 4 ʤʛ, 12%) 

ʈʝʘʢʮʠʷ [(Õ-H)Os3(CO)11]
-
[PPN]

+
 ʩ ʤʦʨʬʦʣʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. 

ʈʘʩʪʚʦʨ [(Õ-H)Os3(CO)11]
-
[PPN]

+
 (50 ʤʛ, 0,035 ʤʤʦʣʴ), ʤʦʨʬʦʣʠʥʘ (30 ʤʛ, 0,34 ʤʤʦʣʴ) 

ʚ 4,5 ʤʣ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʚʳʜʝʨʞʠʚʘʣʠ 48 ʯ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʊʉʍ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʢʦʣʦʥʢʫ ʩ 

ʩʠʣʠʢʘʛʝʣʝʤ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ [PPN]Cl ʠ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ ʤʦʨʬʦʣʠʥʘ. ʇʦʣʫʯʝʥʥʳʡ 

ʵʣʶʘʪ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ ʜʝʣʠʣʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʶʝʥʪʘ ɺʳʜʝʣʷʣʠ ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ ʩ Rf 

ʨʘʚʥʳʤ: 0,8 (2, 1 ʤʛ, 3%); 0,6 (6, 1 ʤʛ, 3%); 0,5 (3, 4 ʤʛ, 12%). 

ʈʝʘʢʮʠʷ K2[H2Os3(CO)10] ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ ʠ ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ ʚ ʊɻʌ. 

ɺ ʩʫʭʦʤ ʙʦʢʩʝ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ ʚʥʝʩʣʠ ʚ ʩʦʩʫʜ ʐʣʸʥʢʘ [(Õ-H)2Os3(CO)10] (80 ʤʛ, 

0,093 ʤʤʦʣʴ), ʛʠʜʨʠʜ ʢʘʣʠʷ (10 ʤʛ, 0,25 ʤʤʦʣʴ). ɿʘʪʝʤ ʯʝʨʝʟ ʩʠʣʠʢʦʥʦʚʫʶ ʧʨʦʙʢʫ ʚʚʝʣʠ ʚ 
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ʩʦʩʫʜ, ʦʭʣʘʞʜʸʥʥʳʡ ʊɻʌ (3 ʤʣ) ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʝʧʝʨʘʪʫʨʝ 9 ʯ ʜʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʨʠʯʥʝʚʦ-ʞʸʣʪʦʛʦ ʦʩʘʜʢʘ. ɿʘʪʝʤ ʨʘʩʪʚʦʨ ʫʧʘʨʠʣʠ ʜʦ 1,5 ʤʣ ʠ ʚʚʝʣʠ 2 ʤʣ 

ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʠ 65 ʤʢʣ ʜʠʵʪʠʣʘʤʠʥʘ (45 ʤʛ, 0,62 ʤʤʦʣʴ), ʧʦʩʣʝ ʯʝʛʦ ʚʳʜʝʨʞʠʚʘʣʠ 

ʝʱʸ 14 ʯ. ɼʘʣʝʝ ʨʘʩʪʚʦʨ ʜʝʢʘʥʪʠʨʦʚʘʣʠ ʠ ʫʧʘʨʠʚʘʣʠ ʜʦ ʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ ʠ 

ʨʘʟʜʝʣʷʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʚ ʵʣʶʝʥʪʝ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ/ʘʮʝʪʦʥ (6:1). ɺʳʜʝʣʷʣʠ ʜʚʝ 

ʦʩʥʦʚʥʳʭ ʬʨʘʢʮʠʠ ʩ Rf ʨʘʚʥʳʤ: 0,7 (6, 11 ʤʛ, 13%); 0,5 (8, 7 ʤʛ, 8%). 

ʈʝʘʢʮʠʷ [(-H)( -Cl)Os3(CO)9(:ʉ(ʉʅ3)NC4H8O)] ʩ NaOCD3 ʚ ʤʝʪʘʥʦʣʝ-d4. 

ɺ ʘʤʧʫʣʫ ʜʣʷ ʗʄʈ ʚʥʝʩʣʠ [(-H)( -Cl)Os3(CO)9(:ʉ(ʉʅ3)NC4H8O)] (30 ʤʛ, 0,031 

ʤʤʦʣʴ) ʠ 0,6 ʤʣ ʨʘʩʪʚʦʨʘ NaOCD3 ʚ ʤʝʪʘʥʦʣʝ-d4 (ʚ 5 ʤʣ CD3OD ʨʘʩʪʚʦʨʷʣʠ 7,7 ʤʛ Na) ʠ 

ʚʳʜʝʨʞʠʚʘʣʠ 5 ʩʫʪʦʢ, ʩʣʝʜʷ ʟʘ ʨʝʘʢʮʠʝʡ ʩ ʧʦʤʦʱʴʶ ʗʄʈ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʝʘʢʮʠʠ, ʨʘʩʪʚʦʨ 

ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʢʦʚ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ 

ʜʠʵʪʠʣʘʤʠʥʘ. ɺʳʜʝʣʷʣʠ [(-H)( -OCD3)Os3(CO)9(:ʉ(ʉD3)NC4H8O)] 7, 24 ʤʛ, 80%. 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 7 ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1

): 2091 ʩʨ; 2050 ʩ; 2012 ʦʯ.ʩ; 1994 ʩ; 1985 ʩʨ; 

1960 ʩʨ; 1930 ʩʨ. ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 4,6-3,6 (8H, 4CH2); -13,4 ʩ (1H, Õ-H). ʇʦʣʫʯʝʥʳ 

ʢʨʠʩʪʘʣʣʳ ʠ ʚʳʧʦʣʥʝʥ ʈʉʪɸ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʘ 7 ʥʘʡʜʝʥʦ, %: C 19,7; H 1,6; N 1,4; ʚʳʯʠʩʣʝʥʦ, %: C 19,6; H 1,9; N 1,4. 

ʈʝʘʢʮʠʷ [(ɛ-H)Os3(CO)10(Õ-CH=CH-N(Et)2)] c ʭʣʦʨʦʚʦʜʦʨʦʜʦʤ ʚ CDCl3.  

ʍʣʦʨʦʬʦʨʤ-d ʥʘʩʳʱʘʣʠ ʛʘʟʦʦʙʨʘʟʥʳʤ ʭʣʦʨʦʚʦʜʦʨʦʜʦʤ ʠ ʨʘʩʪʚʦʨʷʣʠ ʚ ʥʸʤ [(ɛ-

H)Os3(CO)10(Õ-CH=CH=N(Et)2)]. ʈʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ 7 ʜʥʝʡ, ʥʘʙʣʶʜʘʷ ʟʘ ʨʝʘʢʮʠʝʡ ʩ ʧʦʤʦʱʴʶ ʗʄʈ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʜʦʙʘʚʣʷʷ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʨʮʠʠ (0,2 ʤʣ) ʨʘʩʪʚʦʨʘ ʭʣʦʨʦʚʦʜʦʨʦʜʘ ʚ ʭʣʦʨʦʬʦʨʤʝ-d. ʇʦ 

ʟʘʚʝʨʰʝʥʠʶ ʨʝʘʢʮʠʠ (ʢʦʥʪʨʦʣʴ ʧʦ ʗʄʈ) ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʫʧʘʨʠʚʘʣʠ ʜʦʩʫʭʘ ʧʨʠ 

ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ. ʇʦ ʜʘʥʥʳʤ ʀʂ, ʚʳʜʝʣʝʥʥʦʝ ʚʝʱʝʩʪʚʦ ʩʦʜʝʨʞʘʣʦ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 5. 
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ɻʣʘʚʘ 3. ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

3.1 ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʝʘʢʮʠʡ ʢʦʦʨʜʠʥʘʮʠʠ, ʘʢʪʠʚʘʮʠʠ ʠ ʧʨʝʚʨʘʱʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʣʠʛʘʥʜʦʚ ʥʘ 

ʥʝʩʢʦʣʴʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʘʪʦʤʘʭ ʤʝʪʘʣʣʦʚ ʚ ʛʠʜʨʠʜʦʢʘʨʙʦʥʠʣʴʥʳʭ ʢʣʘʩʪʝʨʘʭ [2]. 

ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʪʨʸʭʲʷʜʝʨʥʳʝ ʛʠʜʨʠʜʦʢʘʨʙʦʥʠʣʴʥʳʝ ʢʣʘʩʪʝʨʳ ʦʩʤʠʷ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʯʘʩʪʠʝ ʚ 

ʘʢʪʠʚʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʜʚʫʭ ʠʣʠ ʪʨʸʭ ʘʪʦʤʦʚ ʤʝʪʘʣʣʦʚ ʪʘʢʠʭ ʢʣʘʩʪʝʨʦʚ 

ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʤʥʦʛʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʦʯʝʥʴ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʘʥʘʣʦʛʠʯʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʤʦʥʦʷʜʝʨʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʧʨʦʪʝʢʘʶʪ ʚ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʞʸʩʪʢʠʭ ʫʩʣʦʚʠʷʭ ʠʣʠ ʚʦʦʙʱʝ ʥʝ ʠʜʫʪ. ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʢʣʘʩʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʥʘʠʙʦʣʝʝ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʤʠ ʷʚʣʷʶʪʩʷ [Os3(CO)10(CH3CN)]2], [(Õ-H)2Os3(CO)10] ʠ [(Õ-

H)Os3(Õ-OH)(CO)10]. ʕʪʠ ʢʦʤʧʣʝʢʩʳ ʦʙʲʝʜʠʥʷʝʪ ʦʜʥʦ ʚʘʞʥʦʝ ʩʚʦʡʩʪʚʦ ï ʚ ʨʘʩʪʚʦʨʝ ʦʥʠ 

ʠʤʝʶʪ ʩʚʦʙʦʜʥʦʝ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʚʦʙʦʜʥʦʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʤʝʩʪʦ. ɺ ʨʝʘʢʮʠʷʭ ʩ 

ʪʘʢʠʤʠ ʢʣʘʩʪʝʨʘʤʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʣʠʛʘʥʜʳ, ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʘʥʠʷʤʠ ʃʴʶʠʩʘ, ʩʧʦʩʦʙʥʳ 

ʧʨʠʩʦʝʜʠʥʷʪʴʩ ̫ʢ ʦʜʥʦʤʫ ʠʟ ʘʪʦʤʦʚ ʤʝʪʘʣʣʘ. ɺ ʨʷʜʫ ʠʟʫʯʝʥʥʳʭ ʢʣʘʩʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

[(Õ-H)2Os3(CO)10] (1) ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʠʪ ʜʚʦʡʥʫʶ ʩʚʷʟʴ ʤʝʪʘʣʣ-

ʤʝʪʘʣʣ ʠ ʤʦʞʝʪ ʣʝʛʢʦ ʧʨʠʩʦʝʜʠʥʷʪʴ ʦʩʥʦʚʘʥʠʷ ʃʴʶʠʩʘ.  

 

ʈʠʩ. 43. ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ʢʣʘʩʪʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 1 ʩ ʦʩʥʦʚʘʥʠʷʤʠ 

ʊʝʨʤʠʥʘʣʴʥʳʡ ʚʦʜʦʨʦʜ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʦʩʥʦʚʘʥʠʷ :ɺ ʢ 

ʢʣʘʩʪʝʨʫ 1, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʨʝʘʢʮʠʷʭ ʛʠʜʨʠʨʦʚʘʥʠʷ ʥʝʧʨʝʜʝʣʴʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ [76]. ɺ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʪʝʨʤʠʥʘʣʴʥʳʡ ʘʪʦʤ 

ʚʦʜʦʨʦʜʘ ʤʦʞʝʪ ʦʪʨʳʚʘʪɹʩ ̫ʘʤʠʥʘʤʠ ʚ ʚʠʜʝ ʧʨʦʪʦʥʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʠʦʥʘ 

[(Õ-H)Os3(CO)10]
ï
[:NR3H]

+
 [77]. ʕʪʦʪ ʢʣʘʩʪʝʨʥʳʡ ʘʥʠʦʥ ʧʨʦʷʚʠʣ ʩʝʙʷ ʢʘʢ ʘʢʪʠʚʥʳʡ 

ʥʫʢʣʝʦʬʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ 

ʵʣʝʢʪʨʦʬʠʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [2], ʠ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ [78]. ɺ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʵʣʝʢʪʨʦʬʠʣʦʚ ʚ ʪʘʢʠʭ ʨʝʘʢʮʠʷʭ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʳ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʭʣʦʨʠʩʪʳʡ ʤʝʪʠʣʝʥ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʘʤʠʥʳ ʚ ʪʘʢʠʭ 

ʨʝʘʢʮʠʷʭ ʠʛʨʘʶʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ. ʆʥʠ ʥʝ ʪʦʣʴʢʦ ʫʯʘʩʪʚʫʶʪ ʚ ʜʝʧʨʦʪʦʥʠʨʦʚʘʥʠʠ 

ʢʦʤʧʣʝʝʢʩʘ 1, ʥʦ ʠ ʩʘʤʠ ʚʭʦʜʷʪ ʚʦ ʚʥʦʚʴ ʦʙʨʘʟʫʶʱʠʝʩʷ ʣʠʛʘʥʜʳ ʢʣʘʩʪʝʨʦʚ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʪʘʢʠʭ ʨʝʘʢʮʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʭʣʦʨʠʩʪʳʡ ʤʝʪʠʣʝʥ ʠ ʨʘʟʣʠʯʥʳʝ 
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ʘʮʠʢʣʠʯʝʩʢʠʝ ʘʤʠʥʳ (ʘʤʤʠʘʢ, ʧʝʨʚʠʯʥʳʝ, ʚʪʦʨʠʯʥʳʝ, ʪʨʝʪʠʯʥʳʝ). ʇʨʠ ʵʪʦʤ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ [(Õ-H)Os3(CO)10(Õ-CH=CH-NR2)], [(Õ-Cl)(Õ-

CH=CH2)Os3(CO)10] (2). ɿʘʪʝʤ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʨʝʘʢʮʠʠ ʩ ʨʷʜʦʤ ʦʙʲʸʤʥʳʭ ʛʝʪʝʨʦʮʠʢʣʦʚ 

(ʜʠʘʟʦʙʠʮʠʢʣʦʦʢʪʘʥ, ʜʠʘʟʦʙʠʮʠʢʣʦʫʥʜʝʮʝʥ, ʫʨʦʪʨʦʧʠʥ), ʚ ʢʦʪʦʨʳʭ ʘʪʦʤ ʘʟʦʪʘ ʷʚʣʷʝʪʩʷ 

ʪʨʝʪʠʯʥʳʤ, ʠ ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʩʪʝʨʝʦʭʠʤʠʯʝʩʢʦʡ ʞʸʩʪʢʦʩʪʴʶ. ʅʝʦʞʠʜʘʥʥʳʤ 

ʦʢʘʟʘʣʦʩʴ ʪʦ, ʯʪʦ ʵʪʠ ʩʦʝʜʠʥʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʪʝʨʠʯʝʩʢʠʝ ʟʘʪʨʫʜʥʝʥʠʷ, ʩʧʦʩʦʙʥʳ 

ʘʢʪʠʚʠʨʦʚʘʪʴʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʦʚ, ʘʥʘʣʦʛʠʯʥʳʭ 

ʪʝʤ, ʯʪʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʘʮʠʢʣʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ. 

ɼʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʚ ʘʥʘʣʦʛʠʯʥʳʭ 

ʨʝʘʢʮʠʷʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʢʨʦʤʝ ʘʪʦʤʘ ʘʟʦʪʘ ʝʱʸ ʦʜʠʥ 

ʛʝʪʝʨʦʘʪʦʤ (ʧʠʧʝʨʘʟʠʥ, ʤʦʨʬʦʣʠʥ ʠ ʪʠʦʤʦʨʬʦʣʠʥ, ʧʠʧʝʨʘʟʠʥ). ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʥʦʚʥʦʩʪʠ 

ʵʪʠ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʙʣʠʟʢʠʤʠ ʘʥʘʣʦʛʘʤʠ ʘʮʠʢʣʠʯʝʩʢʠʭ ʚʪʦʨʠʯʥʳʭ ʘʤʠʥʦʚ [79], ʘ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʨʝʦʭʠʤʠʠ ʪʘʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʞʸʩʪʢʠʤʠ, ʯʝʤ ʚʪʦʨʠʯʥʳʝ ʠ 

ʜʘʞʝ ʪʨʝʪʠʯʥʳʝ ʘʤʠʥʳ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʦʟʤʦʞʥʘ ʢʦʦʨʜʠʥʘʮʠʷ ʪʘʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚʪʦʨʳʤ 

ʛʝʪʝʨʦʘʪʦʤʦʤ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʣʠʛʦʤʝʨʦʚ ʧʨʠ ʢʦʦʨʜʠʥʘʮʠʠ ʦʙʦʠʤʠ ʛʝʪʝʨʦʘʪʦʤʘʤʠ. 

ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʦʦʨʜʠʥʘʮʠʷ ʧʠʧʝʨʘʟʠʥʘ. ʂʘʢ ʙʳʣʦ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʚʚʝʜʝʥʠʝ 

ʝʛʦ ʚ ʨʝʘʢʮʠʶ ʩ [(Õ-H)2Os3(CO)10] ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʝʨʘʩʪʚʦʨʠʤʳʭ 

ʤʝʪʘʣʣʦʧʦʣʠʤʝʨʦʚ. ɼʨʫʛʠʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʛʝʪʝʨʦʮʠʢʣ r(ʤʦʨʬʦʣʠʥ, ʪʠʦʤʦʨʬʦʣʠʥ), ʢʘʢ 

ʧʦʢʘʟʘʣ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʦʣʠʤʝʨʦʚ ʥʝ ʦʙʨʘʟʫʶʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʳ ʧʨʝʜʧʦʣʘʛʘʣʠ 

ʚʣʠʷʥʠʝ ʚʪʦʨʦʛʦ ʛʝʪʝʨʦʘʪʦʤʘ ʚ ʛʝʪʝʨʦʮʠʢʣʘʭ ʥʘ ʭʦʜ ʨʝʘʢʮʠʠ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʳʭ 

ʦʧʳʪʦʚ ʦʢʘʟʘʣʠʩʴ ʥʝʦʞʠʜʘʥʥʳʤʠ. 

3.2 ʈʝʘʢʮʠʷ [(Õ-H)2Os3(CO)10] (1) ʩ ʤʦʨʬʦʣʠʥʦʤ ʠ ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʝʘʢʮʠʠ [(Õ-H)2Os3(CO)10] ʩ ʤʦʨʬʦʣʠʥʦʤ 

ʠ ʜʠʭʣʦʨʤʝʪʘʥʦʤ ʦʙʨʘʟʫʝʪʩʷ ʜʚʘ ʥʦʚʳʭ ʧʨʦʜʫʢʪʘ. ʂʣʘʩʪʝʨ 3 [(Õ-H)Os3(CO)10(Õ-CH=CH-

Nʉ4H8O)] ʩʦʜʝʨʞʠʪ ʤʦʩʪʠʢʦʚʳʡ ʝʥʘʤʠʥ ʠ ʘʥʘʣʦʛʠʯʝʥ ʢʦʤʧʣʝʢʩʘʤ, ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤ ʩ 

ʘʮʠʢʣʠʯʝʩʢʠʤʠ ʠ ʥʝʢʦʪʦʨʳʤʠ ʮʠʢʣʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ. ɼʨʫʛʦʡ ʢʣʘʩʪʝʨ [(Õ-H)(Õ-

Cl)Os3(CO)9(:C(CH3)Nʉ4H8O)] (4) ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʩʝʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʝʝ ʩ ʘʮʠʢʣʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ. ʇʨʠ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʠ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ 

ʘʢʪʠʚʘʮʠʷ ʢʣʘʩʪʝʨʦʤ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʠ ʤʦʨʬʦʣʠʥʘ (ʨʘʟʨʳʚ ʩʚʷʟʝʡ CïH, CïCl, NïH ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʷʟʝʡ CïC, CïH, CïN), ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʢʘʨʙʝʥʦʚʳʡ ʣʠʛʘʥʜ, ʚ 

ʢʦʪʦʨʦʤ ʤʦʨʬʦʣʠʥ ʧʨʠʩʦʝʜʠʥʸʥ ʢ -ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʤʫ (ʢʘʨʙʝʥʦʚʦʤʫ) ʘʪʦʤʫ ʫʛʣʝʨʦʜʘ. 

[80]. ʇʦʤʠʤʦ ʵʪʠʭ ʜʚʫʭ ʢʣʘʩʪʝʨʦʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʝʘʢʮʠʷʭ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʨʘʟʫʶʪʩʷ ʢʣʘʩʪʝʨʳ [(Õ-H)(Õ-ʉl)Os3(CO)10] (5) ʠ [(Õ-H)(Õ-

OH)Os3(CO)10] (6). ʂʣʘʩʪʝʨ 5 ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʜʠʛʠʜʨʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʭʣʦʨʠʜ-ʠʦʥʦʚ [81], 
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ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʨʝʜʝ, ʘ 6 ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʘʢʮʠʠ 1 ʩʦ ʩʣʝʜʘʤʠ ʢʠʩʣʦʨʦʜʘ, 

ʪʘʢʞʝ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʨʝʜʝ [82], ʠʣʠ ʚ ʨʝʘʢʮʠʠ ʩ ʚʦʜʦʡ, 

ʠʤʝʶʱʝʡʩʷ ʚ ʩʠʣʠʢʘʛʝʣʝ ʧʨʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʟʜʝʣʝʥʠʠ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʪʨʦʝʥʠʝ 3 ʠ 4 ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ ʜʘʥʥʳʤ ʀʂ-, ʗʄʈ- (
1
H, 

13
C) ʩʧʝʢʪʨʦʚ. 

 

ʈʠʩ. 44. ʈʝʘʢʮʠʷ [(Õ-H)2Os3(CO)10] ʩ ʤʦʨʬʦʣʠʥʦʤ ʠ ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ 

ʀʂ-ʩʧʝʢʪʨʳ ʚ ʦʙʣʘʩʪʠ ʚʘʣʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʡ CO-ʛʨʫʧʧ ʪʘʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʳ ʘʤʠʥʦʚ, ʦʪʣʠʯʘʶʪʩʷ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʘʤʠʥ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʢʦʣʝʙʘʥʠʷ ʢʘʨʙʦʥʠʣʴʥʳʭ ʣʠʛʘʥʜʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ, 

ʠʤʝʷ çʩʪʘʥʜʘʨʪʥʳʡè ʩʧʝʢʪʨ ʜʣʷ ʠʟʚʝʩʪʥʦʛʦ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʝʛʦ ʘʥʘʣʦʛʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʜʨʫʛʠʝ ʘʤʠʥr.  

 

ʈʠʩ. 45 ʀʂ-ʩʧʝʢʠʨʳ ʢʣʘʩʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (Õ-H)Os3(CO)10(Õ-CH=CH-X) (X = NEt2 - 1; X = NC4H8O - 2; X = 

NC4H8S - 3; X = NC5H10 - 4) ʚ ʦʙʣʘʩʪʠ ʢʦʣʝʙʘʥʠʡ CO-ʛʨʫʧʧ. 

ʊʘʢ, ʀʂ-ʩʧʝʢʪʨ ʩʦʝʜʠʥʝʥʠʷ 3 ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʝʛʦ ʘʥʘʣʦʛʘ ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʥʝʝ. ʀʂ-ʩʧʝʢʪʨ ʢʦʤʧʣʝʢʩʘ 4 ʧʦ ʩʪʨʫʢʪʫʨʝ ʙʣʠʟʦʢ ʢ ʩʧʝʢʪʨʘʤ 

ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʢʣʘʩʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʩʤʠʷ, ʩʦʜʝʨʞʘʱʠʭ ʜʝʚʷʪʴ ʪʝʨʤʠʥʘʣʴʥʳʭ 

ʢʘʨʙʦʥʠʣʴʥʳʭ ʛʨʫʧʧ ([(Õ-H)(Õ-X)Os3(CO)9( -R)]). 
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ʈʠʩ. 46. ʀʂ-ʩʧʝʢʪʨ ʢʦʤʧʣʝʢʩʘ 4 ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʧʝʢʪʨʦʤ ʠʟʚʝʩʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [(Õ-H)(Õ-X)Os3(CO)9PPh3] 

ʗʄʈ-ʩʧʝʢʪʨ ʢʦʤʧʣʝʢʩʘ 3 ʩʦʜʝʨʞʠʪ ʜʫʙʣʝʪʥʳʡ ʩʠʛʥʘʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʪʦʥʫ 

CH-ʛʨʫʧʧʳ, ʩʚʷʟʘʥʥʦʡ ʩʦ ʚʪʦʨʦʡ ʉʅ-ʛʨʫʧʧʦʡ ʵʪʠʣʝʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ ʠ ʘʪʦʤʦʤ ʘʟʦʪʘ 

ʤʦʨʬʦʣʠʥʘ; ʜʫʙʣʝʪ ʜʫʙʣʝʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʩʱʝʧʣʝʥʠʶ ʧʨʦʪʦʥʘ ʚʪʦʨʦʡ CH-ʛʨʫʧʧʳ 

ʥʘ ʧʨʦʪʦʥʝ ʝʱʸ ʦʜʥʦʡ ʉʅ-ʛʨʫʧʧʳ ʠ ʛʠʜʨʠʜʥʦʤ ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ; ʜʫʙʣʝʪ ʛʠʜʨʠʜʥʦʛʦ ʘʪʦʤʘ 

ʚʦʜʦʨʦʜʘ; ʛʨʫʧʧʫ ʩʠʛʥʘʣʦʚ ʤʦʨʬʦʣʠʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ ʚ ʦʙʣʘʩʪʠ 3.8 ï 4.0 ʤ.ʜ. (ʈʠʩ. 47). 

ɺ 
1
H ʗʄʈ-ʩʧʝʢʪʨʝ ʢʘʨʙʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʜʚʘ ʩʠʛʥʘʣʘ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ 

ʤʝʪʠʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʤʦʩʪʠʢʦʚʦʛʦ ʛʠʜʨʠʜʥʦʛʦ ʘʪʦʤʘ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ 6:1, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʚʠʜʝ ʜʚʫʭ 

ʠʟʦʤʝʨʦʚ. ʉʠʛʥʘʣ ʤʦʨʬʦʣʠʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʣʠʛʘʥʜʘ ʟʘʤʝʪʥʦ ʙʦʣʝʝ 

ʩʣʦʞʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʝʢʪʨʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʤʦʨʬʦʣʠʥʘ (ʩʤ. ʨʠʩ. 47, ʩʠʛʥʘʣʳ 3.86 

ʤ.ʜ., 3.97 ʤ.ʜ. ʠ 4 ʤ.ʜ.). 

ʉʠʛʥʘʣʳ ʤʝʪʠʣʝʥʦʚʳʭ ʛʨʫʧʧ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ ʘʪʦʤʘ ʘʟʦʪʘ, ʩʤʝʱʝʥr  ʚ 

ʩʠʣʴʥʦʝ ʧʦʣʝ, ʘ ʩʠʛʥʘʣʳ ʤʝʪʠʣʝʥʦʚʳʭ ʛʨʫʧʧ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʠʩʣʦʨʦʜʦʤ, ʥʘʦʙʦʨʦʪ ï ʚ 

ʩʣʘʙʦʝ. ʈʘʟʣʠʯʠʝ ʚ ʭʠʤʠʯʝʩʢʠʭ ʩʜʚʠʛʘʭ ʠʜʝʥʪʠʯʥʳʭ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʚ ʛʝʪʝʨʦʮʠʢʣʝ 

ʤʝʪʠʣʝʥʦʚʳʭ ʧʨʦʪʦʥʦʚ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʘʩʠʤʤʝʪʨʠʯʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʤʦʨʬʦʣʠʥʦʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʞʘʡʰʠʭ ʢʘʨʙʦʥʠʣʴʥʳʭ ʣʠʛʘʥʜʦʚ. 
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ʈʠʩ. 47. 
1
H ʗʄʈ ʩʧʝʢʪʨʳ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʣʝʢʩʦʚ 3 ʠ 4. ʅʘ ʚʨʝʟʢʝ: 

1
H ʗʄʈ ʩʧʝʢʪʨ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʤʦʨʬʦʣʠʥʘ 

ɸʩʠʤʤʝʪʨʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʦʨʬʦʣʠʥʦʚʦʛʦ ʮʠʢʣʘ ʠ ʤʝʪʠʣʴʥʦʡ ʛʨʫʧʧʳ 

ʢʘʨʙʝʥʦʚʦʛʦ ʣʠʛʘʥʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʣʘʩʪʝʨʥʦʛʦ ʤʝʪʘʣʣʦʮʠʢʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʤʦʥʦʢʨʠʩʪʘʣʣʘ ʢʣʘʩʪʝʨʘ 4 (ʈʠʩ. 47). ʀʟ ʈʉɸ ʪʘʢʞʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʢʘʨʙʝʥʦʚʳʤ 

ʘʪʦʤʦʤ ʫʛʣʝʨʦʜʘ ʠ ʘʪʦʤʦʤ ʦʩʤʠʷ ʥʝʩʢʦʣʴʢʦ ʫʢʦʨʦʯʝʥʘ (2,09 Ȕ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʜʠʥʘʨʥʦʡ 

ʩʚʟ̫ʴʶ ʄ-ʉ ʚ ʤʝʪʘʣʣʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ ʦʩʤʠʷ (2,22 Ȕ) [83,84]. ʉʚʷʟʴ ʉ-N ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢ ñʧʦʣʫʪʦʨʥʦʡò (1,33 Ȕ). ʂʘʨʙʝʥʦʚʘʷ ʩʚʷʟʴ Os:C ʠ ʢʨʘʪʥʘʷ ʩʚʷʟʴ ʉ1ḖN ʧʨʠʚʦʜʷʪ ʢ 

ʜʝʣʦʢʘʣʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʛʨʫʧʧʝ Os2, ʉ1 ʠ N. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ ʢʣʘʩʪʝʨ 4, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʤʦʥʦʷʜʝʨʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʩ ʢʘʨʙʝʥʦʚʳʤʠ ʣʠʛʘʥʜʘʤʠ [85], ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

(ʩʪʘʙʠʣʴʥʦʩʪʴʶ) ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʥʘ ʚʦʟʜʫʭʝ. ʇʦ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩ ʥʠʤ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ, ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʝʧʝʥʠ, ʢʦʤʧʣʝʢʩʳ ʩ 

ʠʤʠʜʘʟʦʣʢʘʨʙʝʥʦʚʳʤʠ ʣʠʛʘʥʜʘʤʠ [86,87]. 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʢʣʘʩʪʝʨ 4 ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ ʜʚʫʭ ʠʟʦʤʝʨʦʚ. 

ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠ ʨʘʟʜʝʣʠʪʴ ʵʪʠ ʠʟʦʤʝʨʳ ʥʝ ʫʜʘʸʪʩʷ. ɹʳʣʦ ʩʜʝʣʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ 

ʵʪʦ ʠʟʦʤʝʨʳ ʚʨʘʱʝʥʠʷ (ʨʦʪʘʤʝʨʳ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʷʟʠ Os-C, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʭʦʜʠʪʴ 

ʜʨʫʛ ʚ ʜʨʫʛʘ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʙʳʣ ʚʳʧʦʣʥʝʥ 
1
H ʗʄʈ ï 
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ʤʦʥʠʪʦʨʠʥʛ ʨʘʩʪʚʦʨʘ ʢʣʘʩʪʝʨʘ 4 ʚ ʜʝʡʪʝʨʦʪʦʣʫʦʣʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪ 298 ʜʦ 370 K (ʈʠʩ. 

48). ɿʘ ʩʦʩʪʦʷʥʠʝʤ ʢʣʘʩʪʝʨʘ ʚ ʥʘʛʨʝʚʘʝʤʦʤ ʨʘʩʪʚʦʨʝ ʩʣʝʜʠʣʠ ʧʦ ʠʟʤʝʥʝʥʠʷʤ ʚ ʦʙʣʘʩʪʠ 

ʛʠʜʨʠʜʥʳʭ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ. 

 

ʈʠʩ. 48. 
1
H ʗʄʈ ʩʧʝʢʪʨʳ ʨʘʩʪʚʦʨʘ ʢʣʘʩʪʝʨʘ 4 ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 298 - 370 K. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʈʠʩ. 48, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 

370 ʂ ʥʝ ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʦʪʥʦʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʠ ʧʦʣʦʞʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʩʜʚʠʛʦʚ ʩʠʛʥʘʣʦʚ ʛʠʜʨʠʜʥʳʭ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʚʳʩʦʢʦʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʧʝʨʝʭʦʜʘ ʦʜʥʦʛʦ ʠʟʦʤʝʨʘ ʚ ʜʨʫʛʦʡ, ʘ ʪʘʢʞʝ ʥʘ ʪʝʨʤʠʯʝʩʢʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ 4 ɺ.ɸ ʇʦʪʸʤʢʠʥʳʤ ʠ ʅ.ʅ. ʀʚʰʠʥʦʡ (ʀʥʩʪʠʪʫʪ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʩʠʥʪʝʟʘ ʠʤ ʀ.ʗ. ʇʦʩʪʦʚʩʢʦʛʦ ʋʨʆ ʈɸʅ, ɽʢʘʪʝʨʠʥʙʫʨʛ) ʙʳʣ ʧʨʦʚʝʜʸʥ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʉʢʘʨʙ.-ʆs ʩʚʷʟʠ ʩ ʰʘʛʦʤ 15Á. ɿʘʪʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʥʬʦʨʤʝʨʦʚ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ʧʦ ʧʦʚʦʨʦʪʘʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʚʷʟʝʡ 

ʩ ʮʝʣʴʶ ʥʘʭʦʞʜʝʥʠʷ ʢʦʥʬʦʨʤʝʨʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʤʠʥʠʤʫʤʫ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ 

ʜʘʥʥʦʛʦ ʫʛʣʘ ű (ʪʦʨʩʠʦʥʥʳʡ ʫʛʦʣ ʉ2-ʉ1-ʆs2-C22). ʈʘʩʯʸʪ ʵʥʝʨʛʠʡ ʚʳʧʦʣʥʷʣʩʷ ʚ ʩʠʣʦʚʦʤ 

ʧʦʣʝ MERA ʩ ʢʦʥʪʠʥʫʘʣʴʥʳʤ ʫʯʸʪʦʤ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʨʝʜʘʭ [88]. ʅʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʢʨʠʚʦʡ ʚʥʫʪʨʝʥʥʝʛʦ ʚʨʘʱʝʥʠʷ (ʈʠʩ. 49) ʜʣʷ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʤʝʝʪʩʷ ʛʣʦʙʘʣʴʥʳʝ ʤʠʥʠʤʫʤʳ ʧʨʠ ű = 90Á, ű = 285Á ʠ ʜʚʘ 

ʣʦʢʘʣʴʥʳʭ ʤʠʥʠʤʫʤʘ ʧʨʠ ű = 15Á - 30Á ʠ ű = 180Á - 210Á. ɹʘʨʴʝʨ ʧʝʨʝʭʦʜʘ 30Á Ÿ 90Á 

ʩʦʩʪʘʚʣʷʝʪ 43.75 ʢɼʞ/ʤʦʣʴ, ʘ ʜʣʷ 210Á Ÿ 285Á
 
- 54.57 ʢɼʞ/ʤʦʣʴ. ʅʘʣʠʯʠʝ ʤʠʥʠʤʫʤʦʚ ʠ 

ʤʘʢʩʠʤʫʤʦʚ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʢʨʠʚʦʡ ʚʥʫʪʨʝʥʥʝʛʦ ʚʨʘʱʝʥʠʷ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʘʥ-ʜʝʨ-

ʚʘʘʣʴʩʦʚʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʤʝʞʜʫ ʘʪʦʤʘʤʠ, ʢʦʪʦʨʝr ʚʥʦʩʪ̫ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʢʣʘʜ ʚ 
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ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʢʨʠʚʫʶ ʚʥʫʪʨʝʥʥʝʛʦ ʚʨʘʱʝʥʠʷ. ʕʥʝʨʛʠʷ ʢʫʣʦʥʦʚʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʢʦʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʣʘʩʪʝʨʘ. 
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ʈʠʩ. 49. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʢʨʠʚʘʷ ʚʥʫʪʨʝʥʥʝʛʦ ʚʨʘʱʝʥʠʷ ʢʣʘʩʪʝʨʘ 4. ʈʘʩʯʝʪ ʜʣʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ.  

ʆʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʭ ʢʦʥʬʦʨʤʘʮʠʡ ʢʣʘʩʪʝʨʘ ʩ ʫʛʣʦʤ ű = 300Á,
 
ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ (ʈʉɸ). ɼʨʫʛʠʝ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʟʘ ʩʯʸʪ ʚʳʩʦʢʠʭ ʙʘʨʴʝʨʦʚ ʚʨʘʱʝʥʠʷ 43,75 ʢɼʞ/ʤʦʣʴ ʠ 

54,57 ʢɼʞ/ʤʦʣʴ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʨʝʘʢʮʠʠ ʜʚʫʭ ʠʟʦʤʝʨʦʚ ʢʣʘʩʪʝʨʘ 4 ʠʤʝʝʪ 

ʢʠʥʝʪʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ. 

 

ʈʠc. 50. ʋʩʪʦʡʯʠʚʳʝ ʢʦʥʬʦʨʤʘʮʠʠ ʢʣʘʩʪʝʨʘ 4 ʩ ű = 105(ʘ) ʠ 300Á(ʙ). 

ɺ ʨʘʙʦʪʘʭ ɸʜʘʤʩʘ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ [89,90] ʦʧʠʩʳʚʘʶʪʩʷ ʩʦʝʜʠʥʝʥʠʷ ʙʣʠʟʢʠʝ ʧʦ 

ʩʪʨʦʝʥʠʶ ʢ 4, ʧʦʣʫʯʝʥʥʳʝ, ʦʜʥʘʢʦ, ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʢʘʨʙʝʥʦʚʳʭ ʣʠʛʘʥʜʦʚ 

ʚ ʵʪʠʭ ʨʝʘʢʮʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʘʢʪʠʚʘʮʠʠ ʩʚʷʟʝʡ C-H ʪʨʝʪʠʯʥʳʭ ʘʤʠʥʦʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 100-130 ÁC ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʱʝʧʣʝʥʠʝʤ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ CO-ʛʨʫʧʧ. 

ɸʢʪʠʚʘʮʠʷ ʪʨʠʵʪʠʣʘʤʠʥʘ ʚ ʨʝʘʢʮʠʠ ʩ [Os3(CO)10(NCMe)2] ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʢʣʘʩʪʝʨʘ ʩ ʤʦʩʪʠʢʦʚʳʤ ʝʥʘʤʠʥʦʚʳʤ ʣʠʛʘʥʜʦʤ [91], ʘʥʘʣʦʛʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 3. 



58 
 

 

ʈʠʩ 51. ʀʟʚʝʩʪʥʳʝ ʧʨʠʤʝʨʳ ʘʢʪʠʚʘʮʠʠ ʘʤʠʥʦʚ ʢʣʘʩʪʝʨʘʤʠ ʦʩʤʠʷ 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʠʚʝʜʸʥʥʳʭ ʧʨʠʤʝʨʘʭ ʨʝʘʢʮʠʠ ʧʨʦʪʝʢʘʶʪ ʧʨʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʧʠʩʳʚʘʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʚʨʘʱʝʥʠʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʜʫʪ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

3.3 ʅʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʢʘʨʙʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʚʦʧʨʦʩʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʧʨʠʨʦʜʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʦʣʫʯʝʥʥʦʛʦ ʥʘʤʠ ʢʘʨʙʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʙʳʣ ʚʦʧʨʦʩ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʪʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʢ ʢʦʤʧʣʝʢʩʘʤ ʌʠʰʝʨʦʚʩʢʦʛʦ ʠʣʠ ʐʨʦʢʦʚʩʢʦʛʦ ʪʠʧʘ [92]. ʂʘʨʙʝʥʦʚʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʌʠʰʝʨʦʚʩʢʦʛʦ ʪʠʧʘ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪʩʷ ʢʦʤʧʣʝʢʩʳ ʤʝʪʘʣʣʦʚ ʚ ʥʠʟʢʦʡ 

ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ ʩ ˊ-ʘʢʮʝʧʪʦʨʥʳʤʠ ʣʠʛʘʥʜʘʤʠ ʠ ˊ-ʜʦʥʦʨʥʳʤʠ ʟʘʤʝʩʪʠʪʝʣʷʤʠ ʫ 

ʢʘʨʙʝʥʦʚʦʛʦ ʘʪʦʤʘ ʫʛʣʝʨʦʜʘ. ʂʘʨʙʝʥ ʚ ʪʘʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʵʣʝʢʪʨʦʬʠʣʝʥ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʪʘʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʵʣʝʢʪʨʦʬʠʣʴʥʳʤʠ 

ʢʘʨʙʝʥʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʂʦʤʧʣʝʢʩʳ ʐʨʦʢʦʚʩʢʦʛʦ ʪʠʧʘ, ʥʘʧʨʦʪʠʚ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩʳ ʤʝʪʘʣʣʦʚ ʚ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ ʩ ʘʣʢʠʣʴʥʳʤʠ ʟʘʤʝʩʪʠʪʝʣʷʤʠ ʧʨʠ 

ʢʘʨʙʝʥʦʚʦʤ ʘʪʦʤʝ ʫʛʣʝʨʦʜʘ. ʂʘʨʙʝʥ ʚ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʥʝʩʸʪ ʯʘʩʪʠʯʥʳʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʟʘʨʷʜ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʷʚʣʷʝʪʩʷ ʥʫʢʣʝʦʬʠʣʦʤ, ʧʦʵʪʦʤʫ ʪʘʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ 

ʥʫʢʣʝʦʬʠʣʴʥʳʤʠ ʢʘʨʙʝʥʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ.   

 

ʈʠʩ. 52. ʊʠʧʳ ʢʘʨʙʝʥʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʭ ʵʣʝʢʪʨʦʥʥʦʝ ʩʪʨʦʝʥʠʝ 
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ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [93], ʭʠʤʠʯʝʩʢʠʡ ʩʜʚʠʛ ʢʘʨʙʝʥʦʚʦʛʦ ʫʛʣʝʨʦʜʘ ʚ 
13

C 

ʗʄʈ ʩʧʝʢʪʨʘʭ ʜʣʷ ʨʷʜʘ ʢʘʨʙʦʥʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʌʠʰʝʨʦʚʩʢʦʛʦ ʪʠʧʘ ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʠ 

220-360 ʤ.ʜ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʙʦʣʴʰʝ 300 ʤ.ʜ. ʚ ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʢʦʤʧʣʝʢʩʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʘʣʢʦʢʩʠʣʴʥʳʝ ʟʘʤʝʩʪʠʪʝʣʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʢʦʤʧʣʝʢʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ NR2-

ʟʘʤʝʩʪʠʪʝʣʠ, ʭʠʤʠʯʝʩʢʠʡ ʩʜʚʠʛ ʢʘʨʙʝʥʦʚʦʛʦ ʫʛʣʝʨʦʜʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 250 ï 280 ʤ.ʜ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʟʥʘʯʝʥʠʝ ʟʘʚʠʩʠʪ ʠ ʦʪ ʪʠʧʘ ʤʝʪʘʣʣʘ. ʊʘʢ ʢʘʢ ʢʣʘʩʪʝʨ 4 

ʩʦʜʝʨʞʠʪ ʤʝʪʘʣʣ ʚ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ ʠ ˊ-ʘʢʮʝʧʪʦʨʥʳʝ ʣʠʛʘʥʜʳ, ʝʛʦ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʢ ʢʦʤʧʣʝʢʩʘʤ ʌʠʰʝʨʦʚʩʢʦʛʦ ʪʠʧʘ. ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʥʘʭʦʜʠʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ. ɺ 
13

C ʗʄʈ ʩʧʝʢʪʨʝ ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩʠʛʥʘʣ 

ʢʘʨʙʝʥʦʚʦʛʦ ʫʛʣʝʨʦʜʘ ʠʤʝʝʪ ʭʠʤʠʯʝʩʢʠʡ ʩʜʚʠʛ 229 ʤ.ʜ., ʯʪʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʜʘʥʥʳʤʠ: 

 

ʈʠʩ. 53. 
13

C ʗʄʈ ʩʧʝʢʪʨ ʢʦʤʧʣʝʢʩʘ 4 ʚ CDCl3 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʢʘʨʙʝʥʦʚʳʡ ʫʛʣʝʨʦʜ ʚ ʌʠʰʝʨʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʧʨʦʷʚʣʷʝʪ 

ʵʣʝʢʪʨʦʬʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʘʣʢʠʣʴʥʳʝ ʟʘʤʝʩʪʠʪʝʣʠ ʚ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʘʭ 

ʦʙʣʘʜʘʶʪ ʟʘʤʝʪʥʦʡ CH-ʢʠʩʣʦʪʥʦʩʪʴʶ [94]. ʇʨʦʚʝʨʠʪʴ ʢʠʩʣʦʪʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʨʙʝʥʦʚʦʛʦ 

ʣʠʛʘʥʜʘ ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʨʝʘʢʮʠʠ ʦʙʤʝʥʘ ʚʦʜʦʨʦʜ-ʜʝʡʪʝʨʠʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʩʠʣʴʥʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʪʘʢʦʛʦ ʢʘʢ ʤʝʪʠʣʘʪ ʥʘʪʨʠʷ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ 

ʥʝʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʝʩʴʤʘ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʣʘʩʪʝʨʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ [95]. ʊʘʢ, ʥʝʢʦʪʦʨʳʝ ʤʦʩʪʠʢʦʚʳʝ ʪʨʸʭʵʣʝʢʪʨʦʥʥʳʝ ʣʠʛʘʥʜʳ ʚ ʢʣʘʩʪʝʨʥʳʭ 

ʢʘʨʙʦʥʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʦʩʤʠʷ ʤʦʛʫʪ ʟʘʤʝʱʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʥʫʢʣʝʦʬʠʣʘʤʠ [96,97]. 

ʄʳ ʧʨʦʚʝʣʠ ʨʝʘʢʮʠʶ ʢʣʘʩʪʝʨʘ 4 ʩ CD3ONa ʚ CD3OD [98]. ɿʘ ʭʦʜʦʤ ʨʝʘʢʮʠʠ ʩʣʝʜʠʣʠ ʧʦ 

ʩʧʝʢʪʨʘʤ 
1
H ʗʄʈ ʨʝʘʢʮʠʦʥʥʦʡ ʩʨʝʜʳ. ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʛʥʘʣʘ ʤʝʪʠʣʴʥʦʡ ʛʨʫʧʧʳ ʣʠʛʘʥʜʘ, ʯʪʦ ʤʳ ʦʙʲʷʩʥʷʝʤ 

ʟʘʤʝʱʝʥʠʝʤ ʚʦʜʦʨʦʜʘ ʥʘ ʜʝʡʪʝʨʠʡ. ʇʨʠ ʵʪʦʤ ʩʠʛʥʘʣ ʛʠʜʨʠʜʥʦʛʦ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ 

ʥʝʩʢʦʣʴʢʦ ʩʤʝʱʘʝʪʩʷ ʚ ʩʣʘʙʦʝ ʧʦʣʝ (-13,56 ʤ.ʜ. Ÿ -13,41 ʤ.ʜ.), ʯʪʦ, ʢʘʢ ʚʳʷʩʥʠʣʦʩʴ, 

ʩʚʷʟʘʥʦ ʩ ʟʘʤʝʱʝʥʠʝʤ ʤʦʩʪʠʢʦʚʦʛʦ ʘʪʦʤʘ ʭʣʦʨʘ ʥʘ CD3O- ʛʨʫʧʧʫ: 
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ʈʠʩ. 54. ʈʝʘʢʮʠʷ ʢʣʘʩʪʝʨʘ 4 ʩ ʜʝʡʪʝʨʠʨʦʚʘʥʥʳʤ ʤʝʪʠʣʘʪʦʤ ʥʘʪʨʠʷ ʚ CD3OD 

ʀʂ-ʩʧʝʢʪʨ ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʩʦʝʜʠʥʝʥʠʷ 7 ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ. ɺ 

ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ ʢʦʤʧʣʝʢʩʦʤ, ʧʦʣʦʩʳ ʢʦʣʝʙʘʥʠʡ CO-ʛʨʫʧʧ ʩʤʝʱʘʶʪʩʷ ʚ ʦʙʣʘʩʪʴ 

ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʥʘ 4-5 ʩʤ
-1

. ʇʦʭʦʞʠʡ ʩʜʚʠʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʝʢʪʨʘ ʢʣʘʩʪʝʨʘ 4 ʤʦʞʥʦ ʚʠʜʝʪʴ 

ʚ ʀʂ-ʩʧʝʢʪʨʝ ʠʟʚʝʩʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [(Õ-H)(Õ-OCH3)Os3(CO)10] [99]. ɸʥʘʣʠʟ ʗʄʈ- 

ʩʧʝʢʪʨʦʚ ʢʣʘʩʪʝʨʦʚ 4 ʠ 7 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘʤʝʱʝʥʠʝ ʚʦʜʦʨʦʜʘ ʥʘ ʜʝʡʪʝʨʠʡ ʧʨʦʠʟʦʰʣʦ 

ʧʦʯʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ.  

 

ʈʠʩ. 55. ʀʂ-ʩʧʝʢʪʨʳ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʣʝʢʩʦʚ 7 ʠ 4. 

ʇʨʦʚʝʜʸʥʥʳʝ ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʡ ʥʘʤʠ ʢʘʨʙʝʥʦʚʳʡ 

ʢʦʤʧʣʝʢʩ 4 ʧʨʦʷʚʣʷʝʪ CH-ʢʠʩʣʦʪʥʦʩʪʴ, ʩʚʦʡʩʪʚʝʥʥʫʶ ʢʘʨʙʝʥʘʤ ʌʠʰʝʨʦʚʩʢʦʛʦ ʪʠʧʘ. 

ʗʄʈ-ʠʩʩʣʝʜʦʚʘʥʠʝ (ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʝʜʝʡʪʝʨʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ) ʪʝʨʤʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʣʘʩʪʝʨʘ 7 (ʈʠʩ. 56) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʦ ʩʦʝʜʠʥʝʥʠʝ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ ʚ ʪʦʣʫʦʣʝ ʜʦ 100 ÁC. ɺ ʧʨʦʮʝʩʩʝ ʥʘʛʨʝʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʩʠʛʥʘʣʦʚ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʤʧʣʝʢʩʘ 4 ʚ 

1
H ʗʄʈ ʩʧʝʢʪʨʝ ʵʪʦʛʦ ʢʣʘʩʪʝʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʥʘʙʦʨ ʩʠʛʥʘʣʦʚ. ʕʪʦ ʤʦʞʝʪ 

ʦʟʥʘʯʘʪʴ, ʯʪʦ ʢʦʤʧʣʝʢʩ 7 ʥʝ ʠʤʝʝʪ ʠʟʦʤʝʨʦʚ ʚʨʘʱʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʷʟʠ Os-C. ɼʣʷ 
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ʢʣʘʩʪʝʨʘ 7 ʙʳʣ ʧʦʣʫʯʝʥ ʤʦʥʦʢʨʠʩʪʘʣʣ ʠ ʚʳʧʦʣʥʝʥ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ. ɺ 

ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (ʢʘʨʙʝʥʦʚʳʤʠ), ʫ ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʢʘʨʙʝʥʦʚʳʡ ʣʠʛʘʥʜ 

ʨʘʩʧʦʣʦʞʝʥ ʠʥʘʯʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʪʘʣʣʦʮʠʢʣʘ. ɺ ʢʣʘʩʪʝʨʝ 4 ʣʠʛʘʥʜ ʥʘʭʦʜʠʪʩʷ ʚ 

ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʧʦʟʠʮʠʠ, ʘ ʚ ʢʦʤʧʣʝʢʩʝ 7 ʚ ʧʩʝʚʜʦ-ʘʢʩʠʘʣʴʥʦʡ. 

 

ʈʠʩ. 56. 
1
H ʗʄʈ ʩʧʝʢʪʨʳ ʢʣʘʩʪʝʨʘ 7 ʚ ʉ6D5CD3 ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɺʚʝʨʭʫ ʧʨʠʚʝʜʝʥʳ ʩʠʛʥʘʣʳ 

ʛʠʜʨʠʜʥʦʛʦ ʘʪʦʤʘ ʚʦʜʦʦʜʘ ʧʨʠ ʪʝʭ ʞʝ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʝʢʦʪʦʨʳʝ ʢʘʨʙʝʥʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʩʧʦʩʦʙʥʳ ʢʘʪʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ 

ʤʝʪʘʪʝʟʠʩʘ ʦʣʝʬʠʥʦʚ [100], ʩʪʦʣʴ ʚʘʞʥʳʝ ʜʣʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ. ʇʨʠ ʵʪʦʤ 

ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʪʘʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠʛʨʘʝʪ ʣʘʙʠʣʴʥʦʩʪʴ (ʵʥʝʨʛʠʷ ʩʚʷʟʠ) ʢʘʨʙʝʥʦʚʦʛʦ 

ʣʠʛʘʥʜʘ [85,101]. ʊʦ ʝʩʪʴ ʢʦʤʧʣʝʢʩ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳʤ 

ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʢʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʜʘʚʣʝʥʠʷʭ), ʩ ʜʨʫʛʦʡ ï 

ʩʧʦʩʦʙʥʳʤ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʠ ʦʙʤʝʥʘ ʣʠʛʘʥʜʘ ʩ ʥʝʧʨʝʜʝʣʴʥʳʤʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ. ʄʳ 

ʧʨʦʚʝʨʠʣʠ ʣʘʙʠʣʴʥʦʩʪʴ ʢʘʨʙʝʥʦʚʦʛʦ ʣʠʛʘʥʜʘ ʢʣʘʩʪʝʨʘ 4 ʚ ʨʝʘʢʮʠʠ ʩ ʪʨʠʬʝʥʠʣʬʦʩʬʠʥʦʤ, 

ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʟʘʤʝʱʘʪʴ ʙʦʣʝʝ ʣʘʙʠʣʴʥʳʝ ʣʠʛʘʥʜʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʫʩʪʦʡʯʠʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ. ʆʜʥʘʢʦ ʵʪʘ ʨʝʘʢʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʱʝʥʠʶ ʦʜʥʦʡ ʠʟ ʢʘʨʙʦʥʠʣʴʥʳʭ ʛʨʫʧʧ, ʘ 

ʥʝ ʢʘʨʙʝʥʦʚʦʛʦ ʣʠʛʘʥʜʘ. ʆʙʨʘʟʫʶʱʠʡʩʷ ʚ ʵʪʦʡ ʨʝʘʢʮʠʠ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʀʂ-ʩʧʝʢʪʨ, ʚʝʩʴʤʘ 

ʩʭʦʞʠʡ ʩʦ ʩʧʝʢʪʨʦʤ ʠʩʭʦʜʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʘ ʜʘʥʥʳʝ ʗʄʈ ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ 

ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ ʪʨʠʬʝʥʠʣʬʦʩʬʠʥʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʥʘʤʠʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʝʩʴʤʘ ʥʝʫʩʪʦʡʯʠʚʳ ʠ 

ʪʨʫʜʥʦ ʩʠʥʪʝʟʠʨʫʶʪʩʷ. ʀʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʢ ʣʠʛʘʥʜʦʚ ʚ ʢʣʘʩʪʝʨʘʭ ʪʠʧʘ 3 ʦʙʲʷʩʥʷʝʪʩʷ 

ʢʦʦʨʜʠʥʘʮʠʝʡ ʥʘ ʜʚʫʭ ʘʪʦʤʘʭ ʤʝʪʘʣʣʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʦʙʱʝʡ ʩ ʢʣʘʩʪʝʨʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʫʩʨʝʜʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ïʉ=ʉ- ʠ 
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ïʉïN- (1,33 ʠ 1,47 ʘʥʛʩʪʨʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʠ ʵʣʝʢʪʨʦʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʯʥʦ 

ʩʤʝʱʘʝʪʩʷ ʩ ʣʠʛʘʥʜʘ ʥʘ ʢʣʘʩʪʝʨ. ʇʨʠʦʙʨʝʪʝʥʠʝ ʢʣʘʩʪʝʨʦʤ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʘʨʷʜʘ 

ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʧʦʣʦʩ ʚʘʣʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʉʆ ʚ ʦʙʣʘʩʪʴ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʥʘ  15 ʩʤ
ï

1
 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʛʠʜʨʠʜʦʢʘʨʙʦʥʠʣʴʥʳʤʠ ʢʣʘʩʪʝʨʘʤʠ [102]. ʄʳ ʧʦʧʳʪʘʣʠʩʴ 

ʧʨʦʚʝʩʪʠ ʩ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʤr ʚ ʢʣʘʩʪʝʨʝ ʝʥʘʤʠʥʦʤ ʥʝʢʦʪʦʨʳʝ ʨʝʘʢʮʠʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʩʚʦʙʦʜʥʳʭ ʝʥʘʤʠʥʦʚ. ɺ ʨʝʘʢʮʠʠ ʢʣʘʩʪʝʨʘ 8 ([(Õ-H) Os3(CO)10(Õ-CH=CH-NEt2)]) ʩ 

ʭʣʦʨʦʚʦʜʦʨʦʜʦʤ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʣʠʙʦ ʧʨʠʩʦʝʜʠʥʝʥʠʝ HCl ʢ ʉʅ=ʉʅ ʬʨʘʛʤʝʥʪʫ ʣʠʛʘʥʜʘ, 

ʣʠʙʦ ʨʘʟʨʳʚ ů-ʩʚʷʟʠ CïN ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ˊ-ʢʦʤʧʣʝʢʩʘ [(Õ-H)(Õ-CH=CH2)Os3(CO)10] ʠ 

ʫʭʦʜʦʤ ʘʤʠʥʘ ʚ ʚʠʜʝ ʭʣʦʨʛʠʜʨʘʪʘ ʘʤʤʦʥʠʷ. ɺʥʘʯʘʣʝ ʨʝʘʢʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʩʳʱʝʥʥʦʤ 

ʭʣʦʨʦʚʦʜʦʨʦʜʦʤ CDCl3 ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʩʫʰʝʥʠʷ ʨʘʩʪʚʦʨʠʪʝʣʷ. ʇʨʠ ʵʪʦʤ, ʩʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ 
1
H ʗʄʈ, ʧʨʦʠʩʭʦʜʠʪ ʜʝʢʦʦʨʜʠʥʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʣʠʛʘʥʜʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ 

ʛʠʜʨʦʣʠʟʦʤ [103]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʨʝʘʢʮʠʦʥʥʦʤ ʨʘʩʪʚʦʨʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʘʮʝʪʘʣʴʜʝʛʠʜ ʠ 

ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ. ɽʩʣʠ ʨʝʘʢʮʠʶ ʧʨʦʚʦʜʠʪʴ ʚ ʪʱʘʪʝʣʴʥʦ ʦʩʫʰʝʥʥʦʤ ʭʣʦʨʦʬʦʨʤʝ, ʚ 
1
H 

ʗʄʈ ʩʧʝʢʪʨʝ ʨʝʘʢʮʠʦʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʠʛʥʘʣʳ ʧʨʦʜʫʢʪʘ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʭʣʦʨʦʚʦʜʦʨʦʜʘ ʧʦ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʝʥʘʤʠʥʘ. 

 

ʈʠʩ. 57. ʉʭʝʤʘ ʧʨʝʚʨʘʱʝʥʠʡ ʢʦʤʧʣʝʢʩʘ 8 ʩ ʭʣʦʨʦʚʦʜʦʨʦʜʦʤ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʢʮʠʷ ʢʣʘʩʪʝʨʘ 8 ʩ ʭʣʦʨʦʚʦʜʦʨʦʜʦʤ ʧʨʠʚʦʜʠʪ ʢ ʧʨʠʩʦʝʜʠʥʝʥʠʶ 

ʧʦʩʣʝʜʥʝʛʦ ʧʦ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʠ ʦʪʱʝʧʣʝʥʠʶ ʣʠʛʘʥʜʘ, ʦʜʥʘʢʦ ʧʨʦʜʫʢʪ ʨʝʘʢʮʠʠ 

ʛʠʜʨʦʣʠʪʠʯʝʩʢʠ ʥʝʫʩʪʦʡʯʠʚ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʝʛʦ ʚʳʜʝʣʝʥʠʶ ʚ ʯʠʩʪʦʤ ʚʠʜʝ.  

3.4 ʈʝʘʢʮʠʠ ʢʣʘʩʪʝʨʘ 1 ʩ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʤʠ ʠ ʘʮʠʢʣʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʚʪʦʨʦʡ ʛʝʪʦʨʦʘʪʦʤ 

ʊʦʪ ʬʘʢʪ, ʯʪʦ ʢʘʨʙʝʥʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʩ ʤʦʨʬʦʣʠʥʦʤ ï 

ʛʝʪʝʨʦʮʠʢʣʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʜʚʘ ʛʝʪʝʨʦʘʪʦʤʘ, ʧʦʙʫʜʠʣ ʥʘʩ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʪʠʦʤʦʨʬʦʣʠʥʦʤ, ʚ ʛʝʪʝʨʦʮʠʢʣʝ ʢʦʪʦʨʦʛʦ ʚʤʝʩʪʦ ʘʪʦʤʘ ʢʠʩʣʦʨʦʜʘ ʨʘʩʧʦʣʦʞʝʥ ʘʪʦʤ ʩʝʨʳ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʝʘʢʮʠʠ ʪʠʦʤʦʨʬʦʣʠʥʘ, ʪʘʢʞʝ ʦʙʨʘʟʫʝʪʩʷ 

ʢʦʤʧʣʝʢʩ ʩ ʢʘʨʙʝʥʦʚʳʤ ʣʠʛʘʥʜʦʤ [(Õ-H)(Õ-Cl)Os3(CO)9(:C(CH3)Nʉ4H8S)] (10) ʠ ʢʣʘʩʪʝʨ 
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ʘʥʘʣʦʛʠʯʥʳʡ 3 - [(Õ-H)Os3(CO)10(Õ-CH=CH-Nʉ4H8S)] (9). ʉʪʨʦʝʥʠʝ ʦʙʦʠʭ ʩʦʝʜʠʥʝʥʠʡ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʀʂ-, 
1
ʅ ʗʄʈ, 

13
ʉ ʗʄʈ ʠ ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ.  

ʊ ʘ ʙ ʣ ʠ ʮ ʘ 2 

ʉʧʝʢʪʨʳ ʀʂ ʠ 
1
H ʗʄʈ ʢʦʤʧʣʝʢʩʦʚ 9-14 

ʂʦʤʧʣʝʢʩ ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1
) 

1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.) 

9 [(Õ-H)Os3(CO)10(Õ-CH=CH-

Nʉ4H8S)] 

2096 ʩʨ; 2050 ʩ; 2039 ʩʨ; 

2014 ʩ; 1998 ʩ; 1989 ʩʣ; 

1983 ʩʣ; 1969 ʩ; 1958 ʩʣ. 

7 ʜ. (1H, 1CH; J
3
(CHCH) = 13,3 ɻʮ); 4,7 ʜʜ., 

(1H, 1CH; J
3
(CHCH) = 14,1 ɻʮ; J

3
(CH -H) = 

2,5 ɻʮ); 3,7 ï3,9 ʩʣ.ʩ. (8H, 4CH2 

ʪʠʦʤʦʨʬʦʣʠʥ); -16,7 ʜ. (1H, ɛ-H; J
3
(CH -H) = 

2,4 ɻʮ) 

10 [(Õ-H)(Õ-

Cl)Os3(CO)9C(CH3)Nʉ4H8S)] 

2096 ʩʨ; 2057 ʩ; 2015 ʩ; 

2009 ʩʨ; 2005 ʩʨ; 1998 

ʩʨ; 1983 ʩʣ; 1975 ʩʣ; 

1969 ʩʣ; 1946 ʩʣ. 

3,7 ï3,9. (8ʅ, 4CH2 ʪʠʦʤʦʨʬʦʣʠʥ); 2,69 c (3ʅ, 

ʉ-ʉH3 ï ʤʠʥ. ʠʟʦʤʝʨ); 2,8 c (3ʅ, ʉ-ʉH3 ï ʦʩʥ. 

ʠʟʦʤʝʨ); -13,59 c (1ʅ, ɛ-H ï ʦʩʥ. ʠʟʦʤʝʨ); -

15,30 c (1ʅ, ɛ-H ï ʤʠʥ. ʠʟʦʤʝʨ) 

11 [(Õ-H)Os3(CO)10(Õ-CH=CH-

Nʉ5H10)] 

2094ʩʨ; 2048ʩ; 2038ʩʨ; 

2012ʩ; 1997ʩ; 1979ʩʣ; 

1967ʩ, 1946 ʩʣ. 

6,9ʜ. (1H, 1CH; J
3
(CHCH) = 13,7 ɻʮ); 4,8 ʜʜ. 

(1H, 1CH; J
3
(CHCH) = 13,7; J

3
(CH -H) = 2,5 

ɻʮ); 3,3 ï3,5 (10ʅ, 5CH2 ʧʠʧʝʨʠʜʠʥ); -16,8 ʜ., 

(1ʅ, ɛ-H; J
3
(CH -H) = 2,4 ɻʮ) 

12 [(Õ-H)(Õ-

Cl)Os3(CO)9C(CH3)Nʉ5H10)] 

2094 ʩ; 2055 ʩ; 2014 ʩ; 

2007 ʩʨ; 2002 ʩʨ; 1981 

ʩʣ; 1973 ʩʣ; 1967 ʩʣ; 

1946 ʩʣ. 

1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.): 3,6 ï3,3. (10ʅ, 5CH2 

ʧʠʧʝʨʠʜʠʥ); 2,67 c (3ʅ, ʉ-ʉH3 ï ʤʠʥ. 

ʠʟʦʤʝʨ); 2,8 c (3ʅ, ʉ-ʉH3 ï ʦʩʥ. ʠʟʦʤʝʨ); -

13,59 c (1ʅ, ɛ-H ï ʦʩʥ. ʠʟʦʤʝʨ); -15,35 c (1ʅ, 

ɛ-H ï ʤʠʥ. ʠʟʦʤʝʨ). 

13 [(Õ-H)Os3(CO)10(Õ-CH=CH-

NH(ʉH2)3OCH3)] 

2095 ʩʣ; 2050 ʩ; 2039 ʩʨ; 

2012 ʩ; 1997 ʩʨ; 1980 ʩʨ; 

1970 ʩʨ. 

(ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 16a -36% ʠ 16b ï 64%): 7,15 ʜʜ 

(1H, CHbNH, J
3
(CH-CH) = 14 ɻʮ, J

3
(CH-NH) = 7 

ɻʮ); 7,08 ʜʜ (1H, CHaNH, J
3
(CH-CH) = 14 ɻʮ); 

6,9 ʫʰ.ʩ (1H, NHa); 6,86 ʫʰ.ʩ (1H, NHb); 4,72 

ʜ.ʪ. (1H, CH, J
3
(CH-CH) = 13,7 ɻʮ, J

3
(CH-(Õ-H)) 

= 2,2 ɻʮ); 3,37 ʩ (3H, OCH3b); 3,36 ʩ (3H, 

OCH3a); 3,6 ʪ (2H, CH2bOCH3, J
3
(CH2CH2) = 5,5 

ɻʮ); 3,53 ʪ (2H, CH2aOCH3, J
3
(CH2CH2) = 5,3 

ɻʮ); 3,36-3,25 ʩʣ.ʩ. (2H, CH2NH); 1,97 ʢʚʠʥʪ. 

(2H, CH2b, J
3
(CH2-CH2) = 5,8 ɻʮ); 1,88 ʢʚʠʥʪ. 

(2H, CH2a, J
3
(CH2-CH2) = 5,6 ɻʮ); -16,73 ʜ (1H, 

(Õ-H)a, J
3
((Õ-H)-CH)) = 2,5 ɻʮ); -16,8 ʜ (1H, (Õ-

H)b, J
3
((Õ-H)-CH)) = 2,5 ɻʮ). 

14 [(Õ-H)Os3(CO)10(Õ-CH=CH-

N(ʉH2CH2OH)2)] 

2098 ʩʣ; 2054 ʩ; 2037 ʩʣ; 

2014 ʩ; 1994 ʩʨ; 1990 ʩʨ; 

1968 ʩʣ; 1921 ʩʣ. 

(ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 17a -10% ʠ 17b ï 90%): 8,9 ʜ 

(1H, CHaN, J
3
(CHCH) = 14 ɻʮ); 7,5 ʜ (1H, CHbN, 

J
3
(CHCH) = 14 ɻʮ); 5,43 ʜʜ (1H, CHaCH, 

J
3
(CHCH) = 14 ɻʮ, J

3
(CH(Õ-H)) = 2,5 ɻʮ); 5,1 ʜʜ 

(1H, CHbCH, J
3
(CHCH) = 14 ɻʮ, J

3
(CH(Õ-H)) = 

2,5 ɻʮ); 4 ʫʰ.ʩ., 3,86 ʫʰ.ʩ (4H, 2CH2OH); 3,81 ʪ., 

3,71 ʪ (4H, 2CH2, J
3
(CH2CH2) = 5,7 ɻʮ); -16,05 ʜ 

(1H, (Õ-H)a, J
3
((Õ-H)-CH)) = 2,5 ɻʮ); -16,73 ʜ 

(1H, (Õ-H)b, J
3
((Õ-H)-CH)) = 2,5 ɻʮ). 
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ʈʠʩ. 58. ʄʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ 
1
H ʗʄʈ ʩʧʝʢʪʨ ʢʦʤʧʣʝʢʩʘ 9 

ʂʘʨʙʝʥʦʚʳʡ ʢʦʤʧʣʝʢʩ 10 ʧʦ ʜʘʥʥʳʤ 
1
H ʗʄʈ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʝʛʦ ʤʦʨʬʦʣʠʥʦʚʳʡ 

ʘʥʘʣʦʛ, ʠʤʝʝʪ ʜʚʘ ʠʟʦʤʝʨʘ ʚʨʘʱʝʥʠʷ (ʨʦʪʘʤʝʨʘ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʷʟʠ Os-C ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʠʟʦʤʝʨʦʚ  1:5, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʧʝʢʪʨʝ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʦʪʦʥʦʚ 

ʤʝʪʠʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʛʠʜʨʠʜʥʳʭ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

 

ʈʠʩ. 59. 
1
H ʗʄʈ ʩʧʝʢʪʨ ʢʣʘʩʪʝʨʘ 10 ʚ ʦʙʣʘʩʪʠ ʩʠʛʥʘʣʦʚ ʤʝʪʠʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʛʠʜʨʠʜʥʦʛʦ ʚʦʜʦʨʦʜʘ 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚʳʭʦʜ ʢʣʘʩʪʝʨʘ ʩ ʤʦʩʪʠʢʦʚʳʤ ʝʥʘʤʠʥʦʚʳʤ ʣʠʛʘʥʜʦʤ ʚ ʵʪʦʡ ʨʝʘʢʮʠʠ 

ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʭʦʜʦʤ ʢʦʤʧʣʝʢʩʘ 3 ʚ ʨʝʘʢʮʠʠ ʩ ʤʦʨʬʦʣʠʥʦʤ. 

ɺʦʟʥʠʢʣʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʟʘʤʝʥʘ ʚ ʛʝʪʝʨʦʮʠʢʣʝ ʦʜʥʦʛʦ ʛʝʪʝʨʦʘʪʦʤʘ ʥʘ ʜʨʫʛʦʡ ʤʦʞʝʪ 

ʚʣʠʷʪɹ ʥʘ ʚʳʭʦʜʳ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʢʣʘʩʪʝʨʦʚ ʩ ʢʘʨʙʝʥʦʚʳʤ ʠ ʝʥʘʤʠʥʦʚʳʤ ʣʠʛʘʥʜʘʤʠ. ɼʣʷ 

ʝʛʦ ʧʨʦʚʝʨʢʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʝʘʢʮʠʷ ʢʣʘʩʪʝʨʘ 1 ʩ ʧʠʧʝʨʠʜʠʥʦʤ, ʢʦʪʦʨʳʡ ʥʝ ʩʦʜʝʨʞʠʪ 

ʚʪʦʨʦʛʦ ʛʝʪʝʨʦʘʪʦʤʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʨʝʘʢʮʠʷʭ ʧʠʧʝʨʠʜʠʥʘ, ʙʳʣʦ 

ʠʥʪʝʨʝʩʥʦ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʣʠʷʥʠʷ ʚʪʦʨʦʛʦ ʛʝʪʝʨʦʘʪʦʤʘ ʥʘ ʭʦʜ ʨʝʘʢʮʠʠ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʚʳʭʦʜ ʢʦʤʧʣʝʢʩʘ [(Õ-H)Os3(CO)10(Õ-CH=CH-Nʉ5H10)] (11) ʚ ʵʪʦʡ ʨʝʘʢʮʠʠ ʚ ʜʚʘ ʨʘʟʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʚʳʭʦʜ [(Õ-H)(Õ-Cl)Os3(CO)9C(CH3)Nʉ5H10)] (12), ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 3: 
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ʊ ʘ ʙ ʣ ʠ ʮ ʘ 3 

ɺʳʭʦʜʳ ʢʣʘʩʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʝʥʘʤʠʥʦʚʳʤʠ ʠ ʢʘʨʙʝʥʦʚʳʤʠ ʣʠʛʘʥʜʘʤʠ ʚ ʨʝʘʢʮʠʠ [(Õ-

H)2Os3(CO)10] ʩ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ ʠ ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ 

ɸʤʠʥ (X) ɺʳʭʦʜ (Õ-H)Os3(CO)10(Õ-CH=CH-X)] ʚ % ɺʳʭʦʜ (Õ-H)(Õ-Cl)Os3(CO)9C(CH3)X] ʚ % 

ʄʦʨʬʦʣʠʥ 9 22 

ʊʠʦʤʦʨʬʦʣʠʥ 15 25 

ʇʠʧʝʨʠʜʠʥ 30 15 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʦʪʥʦʰʝʥʠʷ 

ʚʳʭʦʜʦʚ ʢʣʘʩʪʝʨʦʚ ʝʥʘʤʠʥʦʚʦʛʦ ʠ ʢʘʨʙʝʥʦʚʦʛʦ ʪʠʧʘ ʚ ʨʷʜʫ ʤʦʨʬʦʣʠʥ, ʪʠʦʤʦʨʬʦʣʠʥ, 

ʧʠʧʝʨʠʜʠʥ. ʂʦʤʧʣʝʢʩʳ 11 ʠ 12 ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʜʘʥʥʳʤʠ ʀʂ-, ʗʄʈ- ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ 

ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. ɼʣʷ ʥʠʭ ʧʦʣʫʯʝʥʳ ʤʦʥʦʢʨʠʩʪʘʣʣʳ ʠ ʚʳʧʦʣʥʝʥ 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ. ʉʧʝʢʪʨʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʈʉɸ ʩʚʠʜʝʪʝʣʴʩʪʚʫʪʁ ʦ ʪʦʤ, ʯʪʦ 

ʵʪʠ ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʳ ʧʦ ʩʪʨʦʝʥʠʶ ʢʦʤʧʣʝʢʩʘʤ ʩ ʤʦʨʬʦʣʠʥʦʚʳʤ ʠ 

ʪʠʦʤʦʨʬʦʣʠʥʦʚʳʤ ʬʨʘʛʤʝʥʪʘʤʠ ʣʠʛʘʥʜʦʚ. 

 

ʈʠʩ. 60. ʄʦʣʝʢʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʣʝʢʩʦʚ 11ʠ 12 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʘʢʮʠʡ ʢʣʘʩʪʝʨʘ 1 ʩ ʤʦʨʬʦʣʠʥʦʤ, ʪʠʦʤʦʨʬʦʣʠʥʦʤ ʠ 

ʧʠʧʝʨʠʜʠʥʦʤ ʥʝ ʜʘʣʠ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦ ʚʣʠʷʥʠʠ ʚʪʦʨʦʛʦ ʛʝʪʝʨʦʘʪʦʤʘ ʚ 

ʧʦʣʦʞʝʥʠʠ 4 ʛʝʪʝʨʦʮʠʢʣʘ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʪʘʢʠʭ ʨʝʘʢʮʠʡ. ɺʦʟʥʠʢ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʧʨʦʩ, 

ʧʨʦʷʚʠʪʩʷ ʣʠ ʪʘʢʦʡ ʵʬʬʝʢʪ ʚ ʨʝʘʢʮʠʷʭ ʩ ʘʮʠʢʣʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʢʨʦʤʝ 

ʘʪʦʤʘ ʘʟʦʪʘ ʝʱʸ ʠ ʢʠʩʣʦʨʦʜ. ʇʦʵʪʦʤʫ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʝʘʢʮʠʠ ʩ ʪʘʢʠʤʠ ʘʮʠʢʣʠʯʝʩʢʠʤʠ 

ʘʤʠʥʘʤʠ, ʢʘʢ ʤʝʪʠʣʦʚʳʡ ʵʬʠʨ ʧʨʦʧʘʥʦʣʘʤʠʥʘ (H2NCH2CH2CH2OCH3) ʠ ʪʨʠʵʪʘʥʦʣʘʤʠʥ 

(N(CH2CH2OH)3). 



66 
 

 

ʈʠʩ. 61. ʉʭʝʤʳ ʨʝʘʢʮʠʡ [(-H)2Os3(CO)10] ʩ ʵʬʠʨʦʤ ʧʨʦʧʘʥʦʣʘʤʠʥʘ, ʪʨʠʵʪʘʥʦʣʘʤʠʥʦʤ ʠ CH2Cl2 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʵʪʠʭ ʨʝʘʢʮʠʡ 

ʷʚʣʷʶʪʩʷ ʢʣʘʩʪʝʨʳ ʩ ʤʦʩʪʠʢʦʚʳʤʠ ʝʥʘʤʠʥʦʚʳʤʠ ʣʠʛʘʥʜʘʤʠ 13 ʠ 14 (ʈʠʩ. 61). ɺ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʢʘʨʙʝʥʦʚʳʭ ʢʣʘʩʪʝʨʦʚ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ, ʪʦ ʝʩʪʴ, ʥʘʣʠʯʠʝ ʚʪʦʨʦʛʦ 

ʛʝʪʝʨʦʘʪʦʤʘ ʚ ʘʤʠʥʘʭ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʝʘʢʮʠʠ ʢʣʘʩʪʝʨʘ 1 ʩ ʪʘʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ. 

3.5 ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʨʝʘʢʮʠʷʭ ʢʣʘʩʪʝʨʘ 1 ʩ 

ʧʨʦʠʟʚʦʜʥʳʤʠ ʤʦʨʬʦʣʠʥʘ ʠ ʧʠʧʝʨʠʜʠʥʘ 

ʆʙʨʘʟʦʚʘʥʠʝ ʢʣʘʩʪʝʨʦʚ ʩ ʝʥʘʤʠʥʦʚʳʤ ʠ ʢʘʨʙʝʥʦʚʳʤ ʣʠʛʘʥʜʘʤʠ ʚ ʚʠʜʝ ʠʟʦʤʝʨʦʚ, ʯʪʦ 

ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʧʝʢʪʨʘʭ ʗʄʈ ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʣʠʷʥʠʝ ʩʪʝʨʝʦʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʭʦʜ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʘʢʮʠʡ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʵʬʬʝʢʪʳ ʣʫʯʰʝ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʝʘʢʮʠʷʭ ʙʦʣʝʝ 

ʦʙʲʸʤʥʳʭ ʨʝʘʛʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʝʘʢʮʠʠ ʩ ʛʝʪʝʨʦʮʠʢʣʘʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʟʘʤʝʩʪʠʪʝʣʠ: 2,6-ʜʠʤʝʪʠʣʤʦʨʬʦʣʠʥʦʤ ʠ 2,6-ʜʠʤʝʪʠʣʧʠʧʝʨʠʜʠʥʦʤ. ʉʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʪʦ, ʯʪʦ ʫ ʤʦʨʬʦʣʠʥʘ ʥʫʤʝʨʘʮʠʷ ʘʪʦʤʦʚ ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʢʠʩʣʦʨʦʜʘ, ʘ ʫ 

ʧʠʧʝʨʠʜʠʥʘ ï ʦʪ ʘʪʦʤʘ ʘʟʦʪʘ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʟʘʤʝʩʪʠʪʝʣʝʡ ʚ 

ʮʠʢʣʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʥʠʭ ʘʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ. ʊʘʢ ʢʘʢ ʢʣʘʩʪʝʨ ʩ ʢʘʨʙʝʥʦʚʳʤ ʣʠʛʘʥʜʦʤ ʩʘʤ ʧʦ ʩʝʙʝ ʭʠʨʘʣʝʥ, ʪʦ ʧʦʷʚʣʝʥʠʝ 

ʚʪʦʨʦʛʦ ʘʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʚ ʤʦʣʝʢʫʣʝ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʠʘʩʪʝʨʝʦʤʝʨʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʧʝʢʪʨʘʭ 
1
H ʗʄʈ ʠ, ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʦʧʪʠʯʝʩʢʠʝ ʠʟʦʤʝʨʳ. ʄʦʞʥʦ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʤʝʪʠʣʴʥʳʭ ʛʨʫʧʧ ʚ ʧʦʣʦʞʝʥʠʷʭ 2,6 ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʪʦʤʘ ʘʟʦʪʘ ʛʝʪʝʨʦʮʠʢʣʘ ʜʦʣʞʥʦ 
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ʧʨʠʚʝʩʪʠ ʢ ʩʠʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʟʘʪʨʫʜʥʝʥʠʷʤ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʚʘʥʠʶ 

ʢʘʨʙʝʥʦʚʦʛʦ ʣʠʛʘʥʜʘ. 

ʊ ʘ ʙ ʣ ʠ ʮ ʘ 4 

ʉʧʝʢʪʨʳ ʀʂ ʠ 
1
H ʗʄʈ ʢʦʤʧʣʝʢʩʦʚ 15-17 

ʂʦʤʧʣʝʢʩ ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1
) 

1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.) 

15 [(Õ-H)Os3(CO)10(Õ-

CH=CH-Nʉ7H14)] 

2094 ʩʨ; 2049 ʩ; 2040 

ʩʨ; 2012 ʩ; 1997 ʩ; 1988 

ʩʨ; 1979 ʩʨ; 1967 ʩʣ. 

(ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 13a 80%, 13b 20%) 7,04 ʜ (1H, CHaN, 

J
3
(CH-CH) = 14 ɻʮ); 6,96 ʜ (1H, CHbN, J

3
(CH-CH) = 14 ɻʮ); 

5,1 ʜʜ (1H, CHb, J
3
(CH-CH) = 14 ɻʮ, J

3
(CH-(Õ-H)) = 2 ɻʮ); 

4,8 ʜʜ (1H, CHa, J
3
(CH-CH) = 14 ɻʮ, J

3
(CH-(Õ-H)) = 2,3 ɻʮ); 

1,9-1,6 ʛʨʫʧʧʘ ʩʠʛʥ. (8H, 3CH2, 2CH); 1,37 ʜ (3H, CH3, 

J
3
(CH3-CH) = 2 ɻʮ); 1,35 ʜ (3H, CH3, J

3
(CH3-CH) = 2 ɻʮ); 15,9 

ʜ (1H, (Õ-Hb), J
3
((Õ-H)-CH) = 1,7 ɻʮ); 16,7 ʜ (1H, (Õ-Ha), 

J
3
((Õ-H)-CH) = 1,7 ɻʮ). 

16 [(Õ-H)Os3(CO)10(Õ-

CH=CH-

Nʉ6H12O)] 

2096 ʩʨ; 2069 ʩʣ; 2050 

ʩ; 2039 ʩʨ; 2014 ʩ; 1999 

ʩ; 1983 ʩʣ; 1969 ʩ. 

6,95 ʜ. (1H, 1CH; J
3
(CHCH) = 13,6 ɻʮ); 4,8 ʜʜ., (1H, 1CH; 

J
3
(CHCH) = 13,7 ɻʮ; J

3
(CH -H) = 2,1 ɻʮ); 3,97 ʜ., 3,37 ʜ., 

2,98 ʪ., 2,61 ʪ., 1,25 ʪ., 1,21 ʜ. (12H, ʜʠʤʝʪʠʣʤʦʨʬʦʣʠʥ); -

16,8 ʜ. (1H, ɛ-H; J
3
(CH -H) = 2,3 ɻʮ). 

17 [(Õ-H)(Õ-

Cl)Os3(CO)9C(CH3

)Nʉ6H12O)] 

2095 ʩ; 2056 ʩ; 2015 ʩ; 

2007 ʩʨ; 2004 ʩʨ;1997 

ʩʨ; 1983 ʩʣ; 1946 ʩʣ. 

3,60 ï 4,43 ʩʣ.ʩ. (ʜʠʤʝʪʠʣʤʦʨʬʦʣʠʥ); 2,90 c., 2,96 c. (3H, ʉ-

ʉH3); -13,54 c;-13,57;-15,2; -15,30 c (1H, ɛ-H). 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩ 2,6-ʜʠʤʝʪʠʣʧʠʧʝʨʠʜʠʥʦʤ ʦʙʨʘʟʫʝʪʩʷ ʪʦʣʴʢʦ ʢʣʘʩʪʝʨ ʩ ʣʠʛʘʥʜʦʤ 

ʝʥʘʤʠʥʦʚʦʛʦ ʪʠʧʘ, ʚ ʢʦʪʦʨʦʤ ʤʝʪʠʣʴʥʳʝ ʛʨʫʧʧʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʜʥʫ ʩʚʷʟʴ ʉïʉ ʜʘʣʴʰʝ 

ʦʪ ʤʝʪʘʣʣʦʮʠʢʣʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʘʨʙʝʥʦʚʳʤ ʣʠʛʘʥʜʦʤ.

 

ʈʠʩ. 62. ʆʙʱʘʷ ʩʭʝʤʘ ʨʝʘʢʮʠʡ 1 ʩ 2,6-ʜʠʤʝʪʠʣʤʦʨʬʦʣʠʥʦʤ ʠ 2,6-ʜʠʤʝʪʠʣʧʠʧʝʨʠʜʠʥʦʤ 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʝʪʠʣʴʥʳʝ ʛʨʫʧʧʳ ʚ 2,6-ʜʠʤʝʪʠʣʤʦʨʬʦʣʠʥʦʚʦʤ ʬʨʘʛʤʝʥʪʝ 

ʢʘʨʙʝʥʦʚʦʛʦ ʣʠʛʘʥʜʘ ʥʘʭʦʜʷʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʘʣʝʢʦ ʦʪ ʢʘʨʙʦʥʠʣʴʥʳʭ ʣʠʛʘʥʜʦʚ ʢʣʘʩʪʝʨʘ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʚʣʠʷʶʪ ʥʘ ʨʝʟʫʣʴʪʘʪ ʨʝʘʢʮʠʠ. ʇʦʷʚʣʝʥʠʝ ʘʩʠʤʤʝʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʚ 
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ʛʝʪʝʨʦʮʠʢʣʘʭ ʫʚʝʣʠʯʠʚʘʝʪ ʯʠʩʣʦ ʠʟʦʤʝʨʦʚ ʢʘʨʙʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ 

ʧʨʦʷʚʣʷʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʛʠʜʨʠʜʥʦʡ ʦʙʣʘʩʪʠ 
1
H ʗʄʈ ʩʧʝʢʪʨʦʚ. 

 

ʈʠʩ. 63. 
1
H ʗʄʈ ʩʧʝʢʪʨʳ ʢʦʤʧʣʝʢʩʦʚ 4 ʠ 17 ʚ ʦʙʣʘʩʪʠ ʩʠʛʥʘʣʦʚ ʛʠʜʨʠʜʥʳʭ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ 

 

3.6 ɺʦʟʤʦʞʥʳʡ ʤʝʭʘʥʠʟʤ ʨʝʘʢʮʠʠ [( -H)2Os3(CO)10] ʩ CH2Cl2 ʠ ʘʤʠʥʘʤʠ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ ʥʘʤʠ ʙʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʳʭ ʩʭʝʤ ʧʨʝʚʨʘʱʝʥʠʡ CH2Cl2 ʠ ʘʤʠʥʦʚ ʚ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʬʝʨʝ [(-H)2Os3(CO)10], ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʈʠʩ. 65. ʆʪʜʝʣʴʥʳʝ ʩʪʘʜʠʠ ʵʪʦʡ ʩʣʦʞʥʦʡ ʨʝʘʢʮʠʠ ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʧʦʜʪʚʝʨʜʠʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʫʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʭʠʤʠʠ. ʄʝʭʘʥʠʟʤ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʥʫʢʣʝʦʬʠʣʴʥʫʶ ʘʪʘʢʫ ʢʣʘʩʪʝʨʥʦʛʦ 

ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘ ʥʘ ʘʪʦʤ ʫʛʣʝʨʦʜʘ CH2Cl2 ʩ ʟʘʤʝʱʝʥʠʝʤ ʘʪʦʤʘ ʭʣʦʨʘ, ʧʨʦʠʩʭʦʜʷʱʠʡ 

ʢʘʢ ʦʜʥʦʵʣʝʢʪʨʦʥʥʳʡ ʧʝʨʝʥʦʩ, ʙʳʣ ʦʪʢʣʦʥʸʥ, ʪʘʢ ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʥʝ 

ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʣʠʯʠʝ ʚ ʨʝʘʢʮʠʦʥʥʳʭ ʨʘʩʪʚʦʨʘʭ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʳʭ ʯʘʩʪʠʮ (ʜʘʥʥʳʝ 

ʕʇʈ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʠʥʦʚʦʡ ʣʦʚʫʰʢʠ - 

2,4,6-ʪʨʠ-ʪʨʝʪ-ʙʫʪʠʣʥʠʪʨʦʟʦʙʝʥʟʦʣ (ɹʅɹ)). ɺʝʨʦʷʪʥʳʤ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʪʘʢʞʝ ʟʘʤʝʱʝʥʠʝ 

ʥʝʡʪʨʘʣʴʥʦʛʦ HCl ʚ CH2Cl2 ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʨʝʘʢʮʠʠ c ʩʦʭʨʘʥʝʥʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʟʘʨʷʜʘ ʥʘ ʦʙʨʘʟʫʶʱʝʤʩʷ ů-ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʤ CHCl
ï
-ʣʠʛʘʥʜʝ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʢʘʞʜʘʷ ʧʦʩʣʝʜʫʶʱʘʷ ʘʪʘʢʘ ʪʘʢʦʛʦ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʠʦʥʘ ʥʘ ʩʣʝʜʫʶʱʫʶ ʤʦʣʝʢʫʣʫ CH2Cl2 

ʧʨʠʚʦʜʠʣʘ ʙʳ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʣʠʥʳ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʮʝʧʠ ʥʘ ʦʜʥʦ ʟʚʝʥʦ ʠ ʥʘʢʦʧʣʝʥʠʶ ʚ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʜʫʢʪʦʚ.  
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ʈʠʩ. 64. ʆʜʥʘ ʠʟ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʩʭʝʤ ʨʝʘʢʮʠʠ ʢʣʘʩʪʝʨʘ 1 ʩ CH2Cl2 ʠ NHR2 (ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʝ 

ʧʦʜʪʚʝʨʞʜʝʥʘ) 

ʆʜʥʘʢʦ ʚ 
1
H ʗʄʈ ʩʧʝʢʪʨʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʘʢʮʠʦʥʥʳʭ ʩʤʝʩʝʡ ʪʘʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʮʝʧʦʯʝʢ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. ɹʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʨʝʘʢʮʠʠ ʧʦ 

ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʚʘʨʠʘʥʪʫ ï ʟʘʤʝʱʝʥʠʝ ʢʣʘʩʪʝʨʥʳʤ ʤʝʪʘʣʣʘʪ-ʘʥʠʦʥʦʤ ([(-H)Os3(CO)10]
ï
) ʚ 

ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ ʉl
ï
, ʯʪʦ ʠ ʚʦʰʣʦ ʚ ʩʭʝʤʫ ʤʝʭʘʥʠʟʤʘ ʨʝʘʢʮʠʠ 

 

ʈʠʩ. 65. ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʨʝʘʢʮʠʠ 1 ʩ ʘʤʠʥʦʤ ʠ CH2Cl2 (ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʩʭʝʤʳ ʢʘʨʙʦʥʠʣʴʥʳʝ ʣʠʛʘʥʜʳ ʚ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʥʝ ʦʪʦʙʨʘʞʝʥʳ) 

ɺ ʢʣʘʩʪʝʨʘʭ ů- ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʘʣʢʠʣʴʥʳʝ ʯʘʩʪʠʮʳ (ñCH2Clò ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ) 

ʩʪʨʝʤʷʪʩʷ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ ʪʝʨʤʠʥʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʥʘ 

ʤʦʩʪʠʢʦʚʫʶ (ʩʪʘʜʠʷ 4 ʥʘ ʈʠʩ. 65) [104,105]. ʇʨʠ ʵʪʦʤ ʦʜʠʥ ʠʟ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ ʣʠʛʘʥʜʘ 

ñCH2Clò ʜʦʣʞʝʥ ʧʝʨʝʭʦʜʠʪʴ ʚ ʤʝʪʘʣʣʦʮʠʢʣ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʦʢʠʩʣʠʪʝʣʴʥʦʡ 

ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʦʡ, ʪʘʢ ʢʘʢ ʙʝʟ ʧʦʪʝʨʠ ʯʘʩʪʠʮ ʢʣʘʩʪʝʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ 

ʧʦʣʦʞʝʥʠʷ ʘʪʦʤʦʚ ʚ ʤʦʣʝʢʫʣʝ ʢʣʘʩʪʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ ʘʪʦʤʳ ʤʝʪʘʣʣʦʚ ʧʨʠ ʵʪʦʤ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʚʘ ʵʣʝʢʪʨʦʥʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʩʚʷʟʝʡ Os-C ʠ Os-H. ʆʙʨʘʟʦʚʘʚʰʠʡʩʷ 

ʪʝʨʤʠʥʘʣʴʥʳʡ ʘʪʦʤ ʚʦʜʦʨʦʜʘ ʦʪʨʳʚʘʝʪʩʷ, ʢʘʢ ʠ ʥʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʨʝʘʢʮʠʠ, ʚ ʚʠʜʝ ʧʨʦʪʦʥʘ 

ʩʣʝʜʫʶʱʝʡ ʤʦʣʝʢʫʣʦʡ ʘʤʠʥʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʦʛʦ ʤʝʪʘʣʣʘʪ-ʘʥʠʦʥʘ [(-ʅ)HOs3( -
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CHʉl)(CO)10]
ï
 (ʩʪʘʜʠʷ 5 ʥʘ ʈʠʩ. 65). ɼʘʣʝʝ ʧʦʚʪʦʨʷʝʪʩʷ ʥʫʢʣʝʦʬʠʣʴʥʘʷ ʘʪʘʢʘ 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʢʣʘʩʪʝʨʥʦʛʦ ʤʝʪʘʣʣʘʪ-ʘʥʠʦʥʘ ʥʘ ʩʣʝʜʫʶʱʫʶ ʤʦʣʝʢʫʣʫ CH2Cl2. ʇʨʠ ʵʪʦʤ 

ʚʝʨʦʷʪʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʘʪʦʤʘʭ 

ʦʩʤʠʷ ʢʦʦʨʜʠʥʠʨʦʚʘʥʳ ʨʘʟʥʳʝ ʬʨʘʛʤʝʥʪʳ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ (CH2Cl ʠ CHCl) (ʩʪʘʜʠʷ 6 

ʥʘ ʈʠʩ. 65). ʉʣʝʜʫʶʱʘʷ ʩʪʘʜʠʷ ʨʝʘʢʮʠʠ, ʧʦ ʥʘʰʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʩʘʤʳʭ ʚʘʞʥʳʭ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʷʟʠ ʉïʉ, ʧʨʠ 

ʵʪʦʤ ʦʜʠʥ ʘʪʦʤ ʭʣʦʨʘ ʫʭʦʜʠʪ ʚʤʝʩʪʝ ʩ ʚʦʜʦʨʦʜʦʤ ʚ ʚʠʜʝ HCl, ʘ ʚʪʦʨʦʡ ʦʩʪʘʸʪʩ ̫ ʚ 

ʦʨʛʘʥʠʯʝʩʢʦʤ ʣʠʛʘʥʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʢʣʘʩʪʝʨʥʳʡ ʢʦʤʧʣʝʢʩ, 

ʩʦʜʝʨʞʘʱʠʡ ů,ˊ-ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʡ ʭʣʦʨʵʪʠʣʝʥ [(-H)Os3( , -CH=CHCl)(ʉʆ)10]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʳʝ ʣʠʛʘʥʜʳ ʚ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʣʘʙʠʣʴʥʳ [76,106] ʠ ʩʢʣʦʥʥʳ ʢ 

ʨʘʟʣʠʯʥʳʤ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʠ ʩ ʧʝʨʝʭʦʜʦʤ ʘʪʦʤʘ ʭʣʦʨʘ ʚ 

ʤʝʪʘʣʣʦʮʠʢʣ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ [( -H)(ʉl)Os3( 2,ů,ˊ-CH=CH2)(ʉʆ)10] (2). 

ɼʨʫʛʦʡ ʪʠʧ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʠ ʚʦʟʤʦʞʝʥ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ -́ʢʦʤʧʣʝʢʩʘ 

[107] 

 

ʈʠʩ. 66. ʉʭʝʤʘ ʠʟʦʤʝʨʠʟʘʮʠʠ ʭʣʦʨʚʠʥʠʣʴʥʦʛʦ ʣʠʛʘʥʜʘ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʠ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʜʚʫʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. ɺ ʧʝʨʚʦʤ (A) ʘʪʦʤ ʭʣʦʨʘ ʥʘʭʦʜʠʪʩʷ ʚ Ŭ-ʧʦʣʦʞʝʥʠʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ 

ʚʠʥʠʣʴʥʦʛʦ ʣʠʛʘʥʜʘ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʪʦʤ ʫʛʣʝʨʦʜʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʠʤ, ʥʝʩʸʪ ʯʘʩʪʠʯʥʳʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ. ʇʦʵʪʦʤʫ ʘʤʠʥ ʘʪʘʢʫʝʪ ʵʪʦʪ ʘʪʦʤ ʫʛʣʝʨʦʜʘ ʩ ʧʝʨʝʭʦʜʦʤ ʘʪʦʤʘ ʭʣʦʨʘ 

ʚ ʤʝʪʘʣʣʦʮʠʢʣ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʢʘʨʙʝʥʦʚʳʡ ʣʠʛʘʥʜ. 

 

ʈʠʩ. 67. ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʙʝʥʦʚʦʛʦ ʠ ʝʥʘʤʠʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʦʚ 

ʂʦʩʚʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʨʝʘʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʭʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʢʣʘʩʪʝʨʝ ʢʘʨʙʝʥʦʚʦʛʦ ʣʠʛʘʥʜʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʜʝʡʪʝʨʠʨʦʚʘʥʥʳʤ ʧʦ ʘʟʦʪʫ 
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ʤʦʨʬʦʣʠʥʦʤ. ʉʦʦʪʥʦʰʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʩʠʛʥʘʣʦʚ ʤʦʩʪʠʢʦʚʦʛʦ ʘʪʦʤʘ 

ʚʦʜʦʨʦʜʘ ʠ ʚʦʜʦʨʦʜʦʚ ʤʝʪʠʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʩʧʝʢʪʨʝ 
1
H ʗʄʈ ʢʣʘʩʪʝʨʘ 4 (  1:2) ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʪʦ, ʯʪʦ ʚ ʤʝʪʠʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘʭʦʜʷʪʩʷ ʪʦʣʴʢʦ ʜʚʘ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ - ʦʜʠʥ ʘʪʦʤ ʚʦʜʦʨʦʜʘ 

ʚ ʤʝʪʠʣʴʥʦʡ ʛʨʫʧʧʝ ʦʢʘʟʘʣʩʷ ʟʘʤʝʱʸʥʥʳʤ ʥʘ ʜʝʡʪʝʨʠʡ. 

ɽʩʣʠ ʞʝ ʭʣʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ɓ-ʧʦʣʦʞʝʥʠʠ (B) ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ ʚʠʥʠʣʴʥʦʛʦ 

ʣʠʛʘʥʜʘ, ʧʦʩʣʝ ʟʘʤʝʱʝʥʠʷ ʭʣʦʨʘ ʘʤʠʥʦʤ ʣʠʛʘʥʜ ʤʝʥʷʝʪ ʢʦʦʨʜʠʥʘʮʠʶ ʩ ʪʝʨʤʠʥʘʣʴʥʦʡ ʥʘ 

ʤʦʩʪʠʢʦʚʫʶ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʙʨʘʟʫʝʪʩʷ ʢʣʘʩʪʝʨ ʩ ʝʥʘʤʠʥʦʚʳʤ ʣʠʛʘʥʜʦʤ [(Õ-

H)Os3(CO)10(Õ-CH=CH-NR2)] (ʩʤ. ʩʭʝʤʫ ʥʘ ʈʠʩ. 67). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʭ 

ʩʪʘʜʠʷʭ ʟʘʤʝʱʝʥʠʷ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ, ʢʘʢ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʘʷ ʤʦʣʝʢʫʣʘ ʘʤʠʥʘ, ʪʘʢ 

ʠ ʦʜʥʘ ʠʟ ʪʝʭ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʘʢʮʠʦʥʥʦʤ ʨʘʩʪʚʦʨʝ ʪ.ʢ. ʘʤʠʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʟʙʳʪʢʝ. 

ʊʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʣʠ ʘʤʠʥ ʧʦ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʤʫ ʤʝʭʘʥʠʟʤʫ ʠʣʠ ʧʦ 

ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʤʫ ʩʣʦʞʥʦ, ʚʚʠʜʫ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʜʘʶʱʝʛʦ 

ʦʜʥʦʟʥʘʯʥʳʡ ʦʪʚʝʪ. ɺʳʜʝʣʷʶʱʠʡʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ HCl ʩʚʷʟʳʚʘʝʪʩʷ ʘʤʠʥʘʤʠ, ʢʦʪʦʨʳʝ 

ʚʚʦʜʷʪʩʷ ʚ ʨʝʘʢʮʠʶ ʚ ʠʟʙʳʪʢʝ (5-10 ʤʦʣʝʡ ʘʤʠʥʘ ʥʘ 1 ʤʦʣʴ ʠʩʭʦʜʥʦʛʦ ʢʣʘʩʪʝʨʘ). ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʩʪʝʥʢʘʭ ʨʝʘʢʮʠʦʥʥʦʛʦ ʩʦʩʫʜʘ ʙʝʩʮʚʝʪʥʳʭ ʢʨʠʩʪʘʣʣʦʚ, 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʢ RnNHmCl. 

3.7 ʈʝʘʢʮʠʠ ʘʤʠʥʦʚ ʠ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʩ ʜʨʫʛʠʤʠ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ 

ʦʩʤʠʷ 

ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʤʝʭʘʥʠʟʤʝ ʦʙʥʘʨʫʞʝʥʥʦʡ ʨʝʘʢʮʠʠ, ʦʜʥʘ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʝʸ ʩʪʘʜʠʡ ï ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʥʫʢʣʝʦʬʠʣ, ʘʪʘʢʫʷ ʵʣʝʢʪʨʦʬʠʣʴʥʳʝ ʤʦʣʝʢʫʣʳ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʣʶʙʦʡ ʟʘʨʷʜ ʚ ʢʘʨʙʦʥʠʣʴʥʳʭ ʢʣʘʩʪʝʨʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʜʝʣʦʢʘʣʠʟʦʚʘʥ ʥʘ CO-

ʣʠʛʘʥʜʘʭ [108], ʧʦʵʪʦʤʫ ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʦʪʨʳʚʘ ʪʝʨʤʠʥʘʣʴʥʦʛʦ 

ʚʦʜʦʨʦʜʘ ʦʪ ʢʣʘʩʪʝʨʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘ ʠ ʘʪʘʢʘ ʵʪʦʛʦ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘ 

ʥʘ ʤʦʣʝʢʫʣʫ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʘ ï ʩʠʥʭʨʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʦ ʨʝʰʝʥʦ 

ʧʨʦʚʝʩʪʠ ʨʝʘʢʮʠʠ ʩ ʜʨʫʛʠʤʠ ʟʘʨʘʥʝʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʳʤʠ ʘʥʠʦʥʥʳʤʠ 

ʢʣʘʩʪʝʨʘʤʠ ʦʩʤʠʷ. ʂʦʤʧʣʝʢʩ [(Õ-CO)Os3(CO)10]
-
[PPN]

+
 (18) ʩʠʥʪʝʟʠʨʦʚʘʣʠ ʧʦ ʠʟʚʝʩʪʥʦʡ 

ʤʝʪʦʜʠʢʝ ʠʟ Os3(CO)12 [109]. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ ʚ 

ʵʪʦʤ ʢʦʤʧʣʝʢʩʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ ʤʦʩʪʠʢʦʚʦʤ ʢʘʨʙʦʥʠʣʴʥʦʤ 

ʣʠʛʘʥʜʝ. ʈʝʘʢʮʠʷ 18 ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ ʠ ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ ʧʨʦʪʝʢʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʩ ʢʣʘʩʪʝʨʦʤ 1, ʘ ʚʳʭʦʜ ʢʦʤʧʣʝʢʩʘ ʩ ʝʥʘʤʠʥʦʚʳʤ ʣʠʛʘʥʜʦʤ ʛʦʨʘʟʜʦ ʥʠʞʝ. 
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ʈʠʩ. 68. ʈʝʘʢʮʠʠ [(Õ-CO)Os3(CO)10]
-
[PPN]

+
 ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʤʠʥʘʤʠ ʠ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʘʤʠ 

ʈʝʘʢʮʠʷ ʩ ʤʦʨʬʦʣʠʥʦʤ ʧʨʦʪʝʢʘʝʪ ʝʱʸ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ, ʠ ʧʦʤʠʤʦ 

ʢʦʤʧʣʝʢʩʘ 3 ʦʙʨʘʟʫʝʪʩʷ ʢʣʘʩʪʝʨ 2 ʩ ů- -́ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤ ʚʠʥʠʣʴʥʳʤ ʣʠʛʘʥʜʦʤ. ɺʘʞʥʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʝʘʢʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʤʦʨʬʦʣʠʥʘ ʢʣʘʩʪʝʨ ʩ ʢʘʨʙʝʥʦʚʳʤ ʣʠʛʘʥʜʦʤ ʥʝ 

ʦʙʨʘʟʫʝʪʩʷ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ 

ʧʨʦʪʝʢʘʥʠʝ ʩʪʘʜʠʠ ʠʟʦʤʝʨʠʟʘʮʠʠ ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʚʥʘʯʘʣʝ ʠʥʪʝʨʤʝʜʠʘʪʘ, ʢʦʪʦʨʘʷ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʙʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʂʣʘʩʪʝʨʥʳʡ ʢʦʤʧʣʝʢʩ K2[(Õ-CO)(Õ-H)HOs3(CO)10] (19), ʧʦʣʫʯʝʥʥʳʡ ʧʦ ʠʟʚʝʩʪʥʦʡ 

ʤʝʪʦʜʠʢʝ [110], ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʵʣʝʢʪʨʦʥʥʦʤʫ ʩʪʨʦʝʥʠʶ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 18 

ʥʘʣʠʯʠʝʤ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʦʜʥʦʡ ʩʚʷʟʠ Os-Os. ʉʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʟʘʨʷʜ ʚ ʵʪʦʤ ʢʣʘʩʪʝʨʝ, ʢʘʢ ʠ ʚ 18, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ Õ-CO 

ʣʠʛʘʥʜʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʀʂ-ʩʧʝʢʪʨʦʚ (ʩʤʝʱʝʥʠʝ ʧʦʣʦʩʳ ʢʦʣʝʙʘʥʠʡ Õ-CO ʚ 

ʦʙʣʘʩʪʴ ʥʠʟʢʠʭ ʯʘʩʪʦʪ): 

 

ʈʠʩ. 69. ʈʝʘʢʮʠʷ K2[(Õ-CO)(Õ-H)Os3(CO)10] ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ ʠ ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ 

ʈʝʘʢʮʠʷ 40 ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ, ʠʜʸʪ 

ʤʝʜʣʝʥʥʦ ʠ, ʧʦʤʠʤʦ ʢʦʤʧʣʝʢʩʘ 8, ʚ ʨʝʘʢʮʠʠ ʦʙʨʘʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩ 4. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʨʘʥʝʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʘʥʠʦʥʥʳʝ ʢʣʘʩʪʝʨʥʳʝ 
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ʢʦʤʧʣʝʢʩʳ ʧʨʦʷʚʣʷʶʪ ʤʝʥʴʰʫʶ ʨʝʘʢʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʠʦʥʦʤ, 

ʧʦʣʫʯʘʝʤʳʤ in situ. ʕʪʦ ʩʣʫʞʠʪ ʢʦʩʚʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʥʘʰʝʡ ʠʜʝʠ ʦ ʩʠʥʭʨʦʥʥʦʩʪʠ 

ʨʝʘʢʮʠʡ ʦʪʨʳʚʘ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ ʘʤʠʥʦʤ ʦʪ ʢʣʘʩʪʝʨʘ ʠ ʥʫʢʣʝʦʬʠʣʴʥʦʡ 

ʘʪʘʢʠ ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʤ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʘ. 

3.8 ʈʝʘʢʮʠʠ [(Õ-H)2Os3(CO)10] ʩ ʭʣʦʨʵʪʠʣʝʥʘʤʠ ʠ ʘʤʠʥʘʤʠ 

ʉʦʛʣʘʩʥʦ ʦʩʥʦʚʥʦʡ ʩʭʝʤʝ ʤʝʭʘʥʠʟʤʘ ʠʩʩʣʝʜʫʝʤʦʡ ʨʝʘʢʮʠʠ (ʈʠʩ. 65), ʥʘ ʦʜʥʦʡ ʠʟ ʝʸ 

ʩʪʘʜʠʡ ʦʙʨʘʟʫʝʪʩʷ , - ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʡ ʭʣʦʨʚʠʥʠʣʴʥʳʡ ʣʠʛʘʥʜ. ʇʦʵʪʦʤʫ ʤʳ 

ʠʩʩʣʝʜʦʚʘʣʠ ʧʦʚʝʜʝʥʠʝ ʭʣʦʨʵʪʠʣʝʥʦʚ (ʪʨʘʥʩ-1,2-ʜʠʭʣʦʨʵʪʠʣʝʥʘ, 1,1-ʜʠʭʣʦʨʵʪʠʣʝʥʘ 

(ʚʠʥʠʣʠʜʝʥʭʣʦʨʠʜʘ), ʪʨʠʭʣʦʨʵʪʠʣʝʥʘ), ʩʦʜʝʨʞʘʱʠʭ ʫʞʝ ʛʦʪʦʚʳʝ ʵʪʠʣʝʥʦʚʳʝ ʬʨʘʛʤʝʥʪ,r ʚ 

ʨʝʘʢʮʠʠ ʩ ʢʣʘʩʪʝʨʦʤ 1, ʧʨʝʜʧʦʣʘʛʘʷ ʯʪʦ ʵʪʦ ʫʧʨʦʩʪʠʪ ʧʨʦʪʝʢʘʥʠʝ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʠ ʧʨʠʚʝʜʸʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʳʭʦʜʘ ʧʨʦʜʫʢʪʦʚ, ʪʘʢ ʢʘʢ ʠʥʪʝʨʤʝʜʠʘʪʳ ʪʠʧʘ ɸ ʠʣʠ ɺ (ʈʠʩ. 66) 

ʜʦʣʞʥʳ ʦʙʨʘʟʦʚʘʪʴʩʷ ʫʞʝ ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʧʨʘʚʜʘʣʦʩʴ 

ʣʠʰʴ ʯʘʩʪʠʯʥʦ. 

ɺ ʨʝʘʢʮʠʠ ʩ ʪʨʘʥʩ-1,2-ʜʠʭʣʦʨʵʪʠʣʝʥʦʤ ʢʘʨʙʝʥʦʚʳʡ ʢʦʤʧʣʝʢʩ ʥʝ ʦʙʨʘʟʫʝʪʩʷ, ʘ 

ʚʳʭʦʜ ʢʣʘʩʪʝʨʘ ʩ ʤʦʩʪʠʢʦʚʳʤ ʝʥʘʤʠʥʦʚʳʤ ʣʠʛʘʥʜʦʤ ʜʦʩʪʠʛʘʝʪ  55%. ʆʪʩʫʪʩʪʚʠʝ 

ʢʘʨʙʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʨʝʜʠ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʩʪʘʜʠʷ ʟʘʤʝʱʝʥʠʷ ʘʪʦʤʘ ʭʣʦʨʘ ʤʦʨʬʦʣʠʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ ʩʪʘʜʠʠ 

ʠʟʦʤʝʨʠʟʘʮʠʠ ʠʥʪʝʨʤʝʜʠʘʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʭʣʦʨʚʠʥʠʣʴʥʳʡ ʣʠʛʘʥʜ (ʩʤ. ʩʭʝʤʳ ʥʘ ʈʠʩ. 65 ʠ 

ʈʠʩ. 66). ʂʦʩʚʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪɻʦʤʫ ʩʣʫʞʠʪ ʪʦ, ʯʪʦ ʨʝʘʢʮʠʷ ʢʣʘʩʪʝʨʘ 1 ʩ ʪʨʘʥʩ-

1,2-ʜʠʭʣʦʨʵʪʠʣʝʥʦʤ ʧʨʦʪʝʢʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ ʨʝʘʢʮʠʠ ʩ ʭʣʦʨʠʩʪʳʤ ʤʝʪʠʣʝʥʦʤ. 

ʊʘʢʞʝ ʚ ʨʝʘʢʮʠʠ ʦʙʨʘʟʫʪʁʩʷ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʢʣʘʩʪʝʨʳ 20 ʠ 2. ʂʣʘʩʪʝʨ 20, 

ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʟʘʤʝʱʝʥʠʷ CO-ʣʠʛʘʥʜʘ ʤʦʨʬʦʣʠʥʦʤ ʚ ʢʦʤʧʣʝʢʩʝ [( -H)( -

Cl)Os3(CO)10] 5, ʢʦʪʦʨʳʡ ʚ ʜʘʥʥʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʦʙʨʘʟʫʝʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ. ʂʣʘʩʪʝʨ 20 ʙʳʣ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ 

ʵʣʝʤʝʥʪʥʳʤ ʘʥʘʣʠʟʦʤ. ʆʥ ʥʝʫʩʪʦʡʯʠʚ ʠ ʧʨʠ ʩʪʦʷʥʠʠ ʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʠ 

ʧʝʨʝʭʦʜʠʪ ʚ 5.  

 

ʈʠʩ. 70. ʉʭʝʤʘ ʨʝʘʢʮʠʠ [(-H)2Os3(CO)10] ʩ ʤʦʨʬʦʣʠʥʦʤ ʠʪʨʘʥʩ-1,2-ʜʠʭʣʦʨʵʪʠʣʝʥʦʤ 
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ɺ ʨʝʘʢʮʠʠ 1 ʩ 1,1-ʜʠʭʣʨʵʪʠʣʝʥʦʤ, ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʝ (ʈʠʩ. 65), 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʦʣʞʝʥ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʠʥʪʝʨʤʝʜʠʘʪ A, ʚ ʢʦʪʦʨʦʤ ʘʪʦʤ ʭʣʦʨʘ ʟʘʥʠʤʘʝʪ 

Ŭ-ʧʦʣʦʞʝʥʠʝ ʚ ʭʣʦʨʚʠʥʠʣʴʥʦʤ ʣʠʛʘʥʜʝ, ʠ ʵʪʦ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʳʭʦʜʘ 

ʢʦʤʧʣʝʢʩʘ 4. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʰʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ: ʢʦʤʧʣʝʢʩ 4 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ ʚ ʜʘʥʥʦʡ ʨʝʘʢʮʠʠ. 

 

ʈʠʩ. 71. ʉʭʝʤʘ ʨʝʘʢʮʠʠ [( -H)2Os3(CO)10] ʩ ʤʦʨʬʦʣʠʥʦʤ ʠ ʚʠʥʠʣʠʜʝʥʭʣʦʨʠʜʦʤ 

ɺ ʨʝʘʢʮʠʠ ʪʘʢʞʝ ʦʙʨʘʟʫʝʪʩʷ ʢʣʘʩʪʝʨ 21, ʩʦʜʝʨʞʘʱʠʡ Õ3,ɖ
2
-ʣʠʛʘʥʜ. ʇʦ ʜʘʥʥʳʤ ʀʂ-

ʩʧʝʢʪʨʦʚ, ʵʪʦ ʩʦʝʜʠʥʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʦʤʫ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʦʤʫ ʈʉɸ 

ʢʦʤʧʣʝʢʩʫ ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ [(-H)2Os3(CO)9( 3,ɖ2-CH=C-N(Et)2)]. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʜʘʥʥʳʤ [111], ʢʦʤʧʣʝʢʩʳ ʪʠʧʘ 3, ʩʦʜʝʨʞʘʱʠʝ ʤʦʩʪʠʢʦʚʳʡ ʝʥʘʤʠʥʦʚʳʡ ʣʠʛʘʥʜ, ʚ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʢʣʘʩʪʝʨʳ ʪʠʧʘ 21 

 

ʈʠʩ. 72. ʉʭʝʤʘ ʧʨʝʚʨʘʱʝʥʠʡ ʝʥʘʤʠʥʦʚʛʦ ʣʠʛʘʥʜʘ ʚ Os3 ʢʣʘʩʪʝʨʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʪʠʧʘ ʢʦʦʨʜʠʥʘʮʠʠ. 

ʅʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʪʘʢʦʡ ʨʝʘʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʪʱʝʧʣʝʥʠʝ ʦʜʥʦʡ CO-ʛʨʫʧʧ r ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʝʡ ʛʨʫʧʧʳ ʉʅ ʝʥʘʤʠʥʦʚʦʛʦ ʣʠʛʘʥʜʘ ʥʘ ʪʨʝʪʴʝʤ ʘʪʦʤʝ ʤʝʪʘʣʣʘ 

ʠ ʧʝʨʝʭʦʜʦʤ ʦʜʥʦʛʦ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ ʚ ʤʝʪʘʣʣʦʮʠʢʣ. ʅʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʢʦʦʨʜʠʥʘʮʠʷ 

ʣʠʛʘʥʜʘ ʤʝʥʷʝʪʩʷ ʩ Õ3 ʥʘ Õ3,ɖ
2
 ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʨʦʪʦʪʨʦʧʥʦʡ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʦʡ (3-

CH=C-N(Et)2) ʣʠʛʘʥʜʘ (ʩʤ. ʩʭʝʤʫ ʥʘ ʈʠʩ. 72). 
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ʊ ʘ ʙ ʣ ʠ ʮ ʘ 5 

ʉʧʝʢʪʨʳ ʀʂ ʠ ʗʄʈ ʢʦʤʧʣʝʢʩʦʚ 3, 4, 20, 21 

ʂʦʤʧʣʝʢʩ ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1
) 

1
H ʗʄʈ (CDCl3, ŭ, 

ʤ.ʜ.) 

13
C ʗʄʈ (CDCl3, ŭ, 

ʤ.ʜ.) 

3 [(Õ-H)Os3(CO)10(Õ-

CH=CH-Nʉ4H8O)] 

2096 ʩʨ; 2050 ʩ; 2039 ʩʨ; 

2014 ʩ; 1999 ʩ; 1988 ʩʣ; 

1983 ʩʣ; 1969 ʩ 

6,9 ʜ. (1H, 1CH; 

J
3
(CHCH) = 13,3 ɻʮ); 

4,69 ʜʜ. (1H, 1CH; 

J
3
(CHCH) = 14,1; 

J
3
(CH-ɛ-H) = 2,5 ɻʮ); 

3,7 ï3,9 4 (8H, 4CH2 

ʤʦʨʬʦʣʠʥ); -16,7 ʜ. 

(1ʅ, ɛ-H; J
3
(CH-ɛ-H) = 

2,4 ɻʮ.). 

189,1 ʩ., 187,6 ʩ., 179,1 

ʩ., 176,2 ʩ., 174,2 ʩ., 

173,5 ʩ., 173,4 ʩ. 

4 [(Õ-H)(Õ-

Cl)Os3(CO)9C(CH3)Nʉ4H

8O)] 

2095 ʩʨ; 2057 ʩ; 2015 ʩ; 

2008 ʩʨ; 2004 ʩʨ; 1997 ʩʨ; 

1983 ʩʣ; 1975 ʩʣ; 1947 ʩʣ. 

3,60 ï 4,43 (8H, 4CH2 

ʤʦʨʬʦʣʠʥ); 2,99 c (3H, 

ʉ-ʉH3 ï ʤʠʥ. ʠʟʦʤʝʨ); 

2,96 c (3H, ʉ-ʉH3 ï 

ʦʩʥ. ʠʟʦʤʝʨ); -13,59 c 

(1H, ɛ-H ï ʦʩʥ. 

ʠʟʦʤʝʨ) 

229 ʩ. (1C, C-ʢʘʨʙʝʥ); 

184,7 ʩ., 184,07 ʩ., 

183,5 ʩ., 179,2 ʩ., 179 

ʩ., 177,4 ʩ., 176,7 ʩ., 

172,8 ʩ., 172,7 ʩ. (9C, 

9CO); 67,8 ʩ., 67,1 ʩ., 

63,1 ʩ., 52 ʩ., 41 ʩ. (4C, 

4CH2 ʤʦʨʬʦʣʠʥ) 

20 [(Õ-H)(Õ-

Cl)Os3(CO)9(HNʉ4H8O)] 

- 2104 ʩʣ; 2063 ʩ; 2022 

ʦʯ.ʩ; 2006 ʩ; 1999 ʩ; 

1988 ʩʨ; 1982 ʩʨ, 1969 

ʩʣ; 1941 ʩʨ 

7,25 c; 4-3,93 ʩʣ.ʩ., 

3,74 ʩ, 3,63-3,37 ʩʣ.ʩ, 

1,47 c; 1,25 c; -12,39 c; 

-14,30 c 

21 [( -H)2Os3(CO)9( 3ɖ
2
-

CH=C-NC4H8O)] 

2102 ʩʨ; 2073 ʩ; 2047 ʩ; 

2019 ʩ; 2000 ʩ; 1985 ʩʨ; 

1979 ʩʨ; 1969 ʩʣ; 1941 ʩʣ 

  

 

ʊʨʠʭʣʦʨʵʪʠʣʝʥ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʠʥʠʣʠʜʝʥʭʣʦʨʠʜʘ, ʩʦʜʝʨʞʠʪ ʥʘ ʦʜʠʥ ʘʪʦʤ ʭʣʦʨʘ 

ʙʦʣʴʰʝ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʝʥʘʤʠʥʦʚʳʭ ʣʠʛʘʥʜʦʚ ʦʢʘʟʳʚʘʝʪʩ ̫

ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʙʳʣʦ ʦʞʠʜʘʪʴ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʣʠʛʘʥʜʝ ʘʪʦʤ ʭʣʦʨʘ. ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʥʝ ʥʘʰʣʦ 

ʢɻʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. ʍʣʦʨʩʦʜʝʨʞʘʱʠʝ ʣʠʛʘʥʜʳ, ʢʘʢ ʠ ʢʦʤʧʣʝʢʩ 3, ʚ ʵʪʦʡ 

ʨʝʘʢʮʠʠ ʥʝ ʦʙʨʘʟʫʶʪʩʷ. ʇʨʦʜʫʢʪʘʤʠ ʨʝʘʢʮʠʠ ʷʚʣʷʶʪʩʷ ʪʨʠ ʢʣʘʩʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʘ: 22, 

ʩʦʜʝʨʞʘʱʠʡ ʤʦʩʪʠʢʦʚʳʡ ʘʮʝʪʠʣʝʥʦʚʳʡ ʬʨʘʛʤʝʥʪ, ʠ ʢʣʘʩʪʝʨʳ 23 ʠ 24 ʩ Õ3,ɖ
2
-

ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤʠ ʣʠʛʘʥʜʘʤʠ. 
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ʈʠʩ. 73. ʉʭʝʤʘ ʨʝʘʢʮʠʠ 1 ʩ ʪʨʠʭʣʦʨʵʪʠʣʝʥʦʤ ʠ ʤʦʨʬʦʣʠʥʦʤ 

ʂʦʤʧʣʝʢʩ 22 ʠʤʝʝʪ ʮʚʠʪʪʝʨʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʘ ʘʪʦʤʝ ʘʟʦʪʘ ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʟʘʨʷʜ, ʘ ʢʣʘʩʪʝʨʥʳʡ ʬʨʘʛʤʝʥʪ ʥʝʩʸʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ. ʇʦʷʚʣʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʟʘʨʷʜʘ ʚ ʢʣʘʩʪʝʨʥʦʤ ʷʜʨʝ ʧʨʠʚʦʜʠʪ ʢ ʩʜʚʠʛʫ ʧʦʣʦʩ ʚʘʣʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʡ CO-ʛʨʫʧʧ ʚ 

ʦʙʣʘʩʪʴ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʥʘʣʦʛʠʯʥʳʭ ʥʝʡʪʨʘʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ ʥʘ  15 ʩʤ
-1

. 

ʂʦʤʧʣʝʢʩ 22 ʘʥʘʣʦʛʠʯʝʥ ʠʟʚʝʩʪʥʦʤʫ ʩʦʝʜʠʥʝʥʠʶ [(Õ-H)Os3(CO)10(Õ-CſCNEt2)] (25) [75], 

ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʳʣ ʚʳʧʦʣʥʝʥ ʈʉɸ (ʈʠʩ. 76). ʉʦʛʣʘʩʥʦ ʩʪʨʫʢʪʫʨʥʳʤ ʜʘʥʥʳʤ ʢʣʘʩʪʝʨʘ 25, 

ʜʣʠʥʘ ʩʚʷʟʠ CſC ʨʘʚʥʘ 1,23 ¡, ʯʪʦ ʙʣʠʟʢʦ ʢ ʪʨʦʡʥʦʡ, ʘ ʩʚʷʟʴ C=N (1,29 ¡) ʟʥʘʯʠʪʝʣʴʥʦ 

ʢʦʨʦʯʝ ʦʜʠʥʘʨʥʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʪʨʠ ʘʪʦʤʘ ʮʝʧʦʯʢʠ CſCïN ʣʝʞʘʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʡ 

ʧʨʷʤʦʡ (ʚʘʣʝʥʪʥʳʡ ʫʛʦʣ C-C-N ʩʦʩʪʘʚʣʷʝʪ ~ 175Á). ɺ ʣʠʪʝʨʘʪʫʨʝ ʝʩʪʴ ʧʨʠʤʝʨ ʧʦʜʦʙʥʦʡ 

ʢʦʦʨʜʠʥʘʮʠʠ ʘʮʝʪʠʣʝʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ [112]. 

ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʘʮʝʪʠʣʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝʦʙʭʦʜʠʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʪʘʜʠʷ 

ʦʪʱʝʧʣʝʥʠʷ ʭʣʦʨʦʚʦʜʦʨʦʜʘ (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʝʥʘʤʠʥʦʚʦʛʦ ʣʠʛʘʥʜʘ). ʊʘʢʦʡ 

ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

 

ʈʠʩ. 74. ɺʦʟʤʦʞʥʳʡ ʤʝʭʘʥʠʟʤ ʨʝʘʢʮʠʠ [( -H2Os3(CO)10] ʩ ʪʨʠʭʣʦʨʵʪʠʣʝʥʦʤ 
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-ʂʦʦʨʜʠʥʠʨʦʚʘʥʥʳʡ ʬʨʘʛʤʝʥʪ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʦʩʣʝ ʥʫʢʣʝʦʬʠʣʴʥʦʡ ʘʪʘʢʠ 

ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘ ʥʘ ʪʨʠʭʣʦʨʵʪʠʣʝʥ, ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʩ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʥʘ ʤʦʩʪʠʢʦʚʫʶ, ʧʨʠ ʵʪʦʤ ʘʪʦʤ ʚʦʜʦʨʦʜʘ ʧʝʨʝʭʦʜʠʪ ʠʟ ʵʪʠʣʝʥʦʚʦʛʦ 

ʬʨʘʛʤʝʥʪʘ ʚ ʪʝʨʤʠʥʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʤʝʪʘʣʣʝ. ʊʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ, 

ʘʥʘʣʦʛʠʯʥʘʷ ʪʦʡ, ʯʪʦ ʧʦʢʘʟʘʥʘ ʚ ʩʭʝʤʝ ʥʘ ʈʠʩ. 65. ʅʘ ʩʣʝʜʫʶʱʝʡ ʩʪʘʜʠʠ ʪʝʨʤʠʥʘʣʴʥʳʡ 

ʘʪʦʤ ʚʦʜʦʨʦʜʘ ʦʪʨʳʚʘʝʪʩʷ ʘʤʠʥʦʤ, ʠ ʦʙʨʘʟʫʝʪʩʷ ʥʦʚʳʡ ʘʥʠʦʥ, ʢʦʪʦʨʳʡ, ʩʪʨʝʤʷʩʴ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ, ʦʪʱʝʧʣʷʝʪ ʭʣʦʨʠʜ ʠʦʥ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʥʝʡʪʨʘʣʴʥʫʶ ʯʘʩʪʠʮʫ, 

ʩʦʜʝʨʞʘʱʫʶ ʘʮʝʪʠʣʝʥʦʚʳʡ ʬʨʘʛʤʝʥʪ.  

ʊ ʘ ʙ ʣ ʠ ʮ ʘ 6 

˿͔͙ͨͭͪͦͫͦͨ͟͟;͔͙͔ͫ͟ ͒͊ͤͤ·͔ ͔͍ͦͣͨͫͦ͟͟͡ ннΣ ноΣ нп 

ʂʦʤʧʣʝʢʩ ʀʂ (ʛʝʢʩʘʥ, ɜCO, ʩʤ
-1
) 

1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.) 

22 [(Õ-H)Os3(CO)10(Õ-CſC-

NC4H8O] 

2100 ʩʣ; 2060 ʩ; 2049 ʩʨ; 2017 ʩ; 2003 ʩʨ; 

1991 ʩʨ; 1974 ʩʣ 

 

23 [( -CO)Os3(CO)9( 3ɖ
2
-

CH=C-NC4H8O)] 

2093 ʩʣ; 2056 ʩ; 2038 ʩ; 2018 ʩʨ; 1995 ʩʨ; 

1987 ʩʣ, 1960 ʩʣ. 

4,0-3,6 ʩʣ.ʩ (8H, 4CH2, 

ʤʦʨʬʦʣʠʥ), -12,45 ʩ (1H, CH) 

24 [(Õ-H)Os3(CO)9(Õ3ɖ
2
-CſC-

CO-NC4H8O] 

2116 ʩʣ; 2109 ʩʣ; 2086 ʩʨ; 2069 ʩ; 2060 ʩ; 

2029 ʩʨ; 2017 ʩʣ; 2004 ʩʨ; 1997 ʩʣ; 1990 ʩʣ; 

1985 ʩʣ 

 

ʂʦʤʧʣʝʢʩʳ 22, 23, 24 ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥrʭ ʀʂ- ʠ ʗʄʈ-

ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʜʣʷ 23 ʧʦʣʫʯʝʥ ʤʦʥʦʢʨʠʩʪʘʣʣ ʠ ʚʳʧʦʣʥʝʥ ʈʉɸ 

(ʈʠʩ. 76). ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʵʪʠ ʢʣʘʩʪʝʨʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦ ʩʪʨʦʝʥʠʶ 

ʘʥʘʣʦʛʠʯʥʳ ʩʦʝʜʠʥʝʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʨʘʥʝʝ ʚ ʨʝʘʢʮʠʷʭ ʩ ʘʮʠʢʣʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ [2,75], ʩʪʨʦʝʥʠʝ ʢʦʪʦʨʳʭ ʙʳʣʦ ʥʘʜʸʞʥʦ ʫʩʪʘʥʦʚʣʝʥʦ. ʉʚʷʟʴ Cï

N ʣʠʛʘʥʜʘ ʢʦʤʧʣʝʢʩʘ 23 ʙʣʠʟʢʘ ʢ ʜʚʦʡʥʦʡ (1,34 ¡), ʘ ʩʚʷʟʴ CïC (1,44 ¡) ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʧʦʣʫʪʦʨʥʦʡ. ʄʦʩʪʠʢʦʚʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʣʠʛʘʥʜʳ, ʦʩʦʙʝʥʥʦ ʥʝʧʨʝʜʝʣʴʥʳʝ, ʚ ʘʥʘʣʦʛʠʯʥʳʭ 

ʢʣʘʩʪʝʨʘʭ ʩʧʦʩʦʙʥʳ ʧʝʨʝʛʨʫʧʧʠʨʦʚʳʚʘʪʴʩʷ ʜʘʞʝ ʚ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ, ʥʘʧʨʠʤʝʨ, ʠʟ 

ʤʦʩʪʠʢʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʧʦʣʦʞʝʥʠʝ ʥʘʜ ʧʣʦʩʢʦʩʪʴʶ ʤʝʪʘʣʣʦʮʠʢʣʘ, ʢʦʦʨʜʠʥʠʨʫʷʩʴ ʥʘ 

ʪʨʸʭ ʘʪʦʤʘʭ ʦʩʤʠʷ ʧʦ Õ3ɖ
2
-ʪʠʧʫ [111,113,114]. ʊʘʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʠ ʩ 

ʢʣʘʩʪʝʨʦʤ 22. ʇʨʠ ʚʳʜʝʨʞʠʚʘʥʠʠ ʝʛʦ ʚ ʨʘʩʪʚʦʨʝ ʚʥʘʯʘʣʝ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʠʟʦʤʝʨʠʟʘʮʠʷ ʚ 

23. ʇʨʠ ʧʨʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤ ʚʳʜʝʨʞʠʚʘʥʠʠ ʨʘʩʪʚʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʚʥʝʜʨʝʥʠʝ CO-ʣʠʛʘʥʜʘ 

ʧʦ ʩʚʷʟʠ C2ïN ʠ ʤʠʛʨʘʮʠʷ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ ʚʥʫʪʨʠ ʤʝʪʘʣʣʦʮʠʢʣʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʢʦʤʧʣʝʢʩʘ 24. ʂʦʤʧʣʝʢʩ 24 ʘʥʘʣʦʛʠʯʝʥ ʧʦʣʫʯʝʥʥʦʤʫ ʨʘʥʝʝ ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ ʢʦʤʧʣʝʢʩʫ 

[(Õ-H)Os3(CO)9(Õ,ɖ
2
-CſC-CO-NEt2] (26) [75]. ʊʘʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʩ ʢʣʘʩʪʝʨʦʤ 

22 ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʟʚʝʩʪʥʳʭ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʘʥʘʣʦʛʠʯʥʳʝ 

ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʠ ʪʨʝʙʫʶʪ ʥʘʛʨʝʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ʢʣʘʩʪʝʨʦʚ [115ï117]. 
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ʈʠʩ. 75. Cʭʝʤʳ ʧʨʝʚʨʘʱʝʥʠʡ ʢʣʘʩʪʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 22 ʚ ʨʘʩʪʚʦʨʝ ʧʨʠ 22 
o
ʉ 

 

ʈʠʩ. 76. ʉʪʨʫʢʪʫʨʳ ʢʣʘʩʪʝʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʘʢʮʠʠ ʢʣʘʩʪʝʨʘ 1 ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ (25, 26) [75], ʤʦʨʬʦʣʠʥʦʤ 

(23) ʠ ʪʨʠʭʣʦʨʵʪʠʣʝʥʦʤ. 25, 26 - ʘʥʘʣʦʛʠ ʢʦʤʧʣʝʢʩʦʚ 22 ʠ 24 

3.9 ʈʝʘʢʮʠʠ [(-H)2Os3(CO)10] ʩ ʪʨʠʬʪʦʨʭʣʦʨʵʪʠʣʝʥʦʤ ʠ ʘʤʠʥʘʤʠ. 

ɺ ʨʝʘʢʮʠʷʭ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʬʪʦʨʫʛʣʝʚʦʜʦʨʦʜʳ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʦʪ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ ʥʘ ʘʪʦʤʝ 

ʫʛʣʝʨʦʜʘ, ʩʚʷʟʘʥʥʦʤ ʩ ʬʪʦʨʦʤ ʙʦʣʴʰʝ, ʯʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʨʷʜ ʚ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʘʭ, 

ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʵʥʝʨʛʠʷ ʩʚʷʟʠ ʉïF ʦʱʫʪʠʤʦ ʧʨʝʚʦʩʭʦʜʠʪ ʪʘʢʦʚʳʝ ʜʣʷ ʩʚʷʟʝʡ C-Cl ʠ C-

Br (ʉʤ. ʩʪʨ. 5). ʇʦʵʪʦʤʫ ʙʳʣʦ ʥʝ ʦʯʝʚʠʜʥʦ, ʙʫʜʫʪ ʣʠ ʬʪʦʨʫʛʣʝʚʦʜʦʨʦʜʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʨʝʘʢʮʠʷʭ ʩ [(Õ-H)2Os3(CO)10] ʠ ʘʤʠʥʘʤʠ. 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʨʝʘʢʮʠʠ ʟʘʤʝʱʝʥʠʷ ʬʪʦʨʘ ʚ ʥʝʥʘʩʳʱʝʥʥʳʭ 

ʬʪʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ ʤʦʥʦʷʜʝʨʥʳʤʠ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʘʣʣʦʚ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʳʤ ʥʫʢʣʝʦʬʠʣʘʤ, ʠʟʫʯʘʣʠʩʴ 

ʌ.ɻ.ɸ. ʉʪʦʫʥʦʤ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ [39,40,118] ʝʱʸ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʆʥʠ 

ʠʩʩʣʝʜʦʚʘʣʠ ʨʝʘʢʮʠʠ ʘʥʠʦʥʥʳʭ ʢʘʨʙʦʥʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ ʠ ʤʦʣʠʙʜʝʥʘ 
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ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦʣʠʬʪʦʨʦʣʝʬʠʥʘʤʠ ʠ ʬʪʦʨʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʪʘʢʠʭ ʨʝʘʢʮʠʷʭ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʘʪʦʤʦʚ ʬʪʦʨʘ ʤʦʛʫʪ ʟʘʤʝʱʘʪʴʩʷ 

ʤʝʪʘʣʣʘʪ-ʘʥʠʦʥʘʤʠ. ʅʝʧʨʝʜʝʣʴʥʳʝ ʣʠʛʘʥʜʳ ʯʘʩʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʦʦʨʜʠʥʠʨʫʶʪʩʷ ʚ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʢʦʤʧʣʝʢʩʘʭ ʧʦ ˊ-ʪʠʧʫ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʨʝʘʢʮʠʠ 

ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʦʚ [(Õ-H)Os3(CO)10NR2]
ï
 ʩ ʪʨʠʬʪʦʨʭʣʦʨʵʪʠʣʝʥʦʤ, ʤʦʨʬʦʣʠʥʦʤ ʠʣʠ 

ʜʠʵʪʠʣʘʤʠʥʦʤ. ɹʦʣʝʝ ʢʦʨʨʝʢʪʥʦ ʩʨʘʚʥʠʚʘʪʴ ʵʪʠ ʨʝʘʢʮʠʠ ʥʝ ʩ ʤʦʥʦʷʜʝʨʥʳʤʠ ʢʘʨʙʦʥʠʣʘʪ-

ʘʥʠʦʥʘʤʠ, ʘ ʩ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʝʘʢʮʠʷʤʠ [(Õ-H)Os3(CO)10NR2]
ï
 ʩ 

ʪʨʠʭʣʦʨʵʪʠʣʝʥʦʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʝʘʢʮʠʡ 1 ʩ ʪʨʠʭʣʦʨʵʪʠʣʝʥʦʤ, ʚ ʢʦʪʦʨʳʭ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʣʠʛʘʥʜʘʭ ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʦʜʫʢʪʦʚ ʘʪʦʤʳ ʭʣʦʨʘ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʚ ʨʝʘʢʮʠʷʭ ʩ 

ʪʨʠʬʪʦʨʵʪʠʣʝʥʦʤ ʦʙʨʘʟʫʶʪʩʷ ʢʘʢ ʧʨʦʜʫʢʪʳ ʧʦʣʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʘʪʦʤʦʚ ʛʘʣʦʛʝʥʘ, ʪʘʢ ʠ 

ʬʪʦʨʩʦʜʝʨʞʘʱʠʝ ʧʨʦʜʫʢʪʳ. ʅʝʦʞʠʜʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʦʢʘʟʘʣʦʩʴ ʠ ʪʦ, ʯʪʦ ʚ ʨʝʘʢʮʠʠ ʩ 

ʤʦʨʬʦʣʠʥʦʤ ʦʙʨʘʟʫʝʪʩʷ ʢʘʨʙʝʥʦʚʳʡ ʢʦʤʧʣʝʢʩ 29, ʠ ʥʝ ʦʙʨʘʟʫʝʪʩʷ ʢʣʘʩʪʝʨ ʩ ʝʥʘʤʠʥʦʚʳʤ 

ʣʠʛʘʥʜʦʤ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ ʚ ʘʥʘʣʦʛʠʯʥʦʡ ʨʝʘʢʮʠʠ ʩ ʜʠʵʪʠʣʘʤʠʥʦʤ 

(28), ʘ ʚ ʨʝʘʢʮʠʷʭ 1 ʩ ʪʨʠʭʣʦʨʵʪʠʣʝʥʦʤ ʠ ʘʤʠʥʘʤʠ ʧʨʦʜʫʢʪʳ ʪʘʢʦʛʦ ʪʠʧʘ ʥʝ ʦʙʨʘʟʫʶʪʩʷ 

ʚʦʦʙʱʝ: 

 

ʈʠʩ. 77. ʉʭʝʤʘ ʨʝʘʢʮʠʡ 1 ʩ ʪʨʠʬʪʦʨʭʣʦʨʵʪʠʣʝʥʦʤ ʠ ʘʤʠʥʘʤʠ 

ɺ ʦʙʝʠʭ ʨʝʘʢʮʠʷʭ ʣʠʛʘʥʜʳ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʫʶʱʠʭʩʷ ʢʣʘʩʪʝʨʦʚ ʩʦʜʝʨʞʘʪ ʘʪʦʤʳ 

ʬʪʦʨʘ. ɼʘʥʥʳʝ ʩʧʝʢʪʨʦʚ 
1
H ʠ 

19
F ʗʄʈ ʢʦʤʧʣʝʢʩʘ 29 ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʤʝʪʠʣʴʥʦʡ 

ʛʨʫʧʧʝ ʢʘʨʙʝʥʦʚʦʛʦ ʣʠʛʘʥʜʘ ʩʦʜʝʨʞʠʪʩʷ ʜʚʘ ʘʪʦʤʘ ʬʪʦʨʘ ʠ ʦʜʠʥ ʘʪʦʤ ʚʦʜʦʨʦʜʘ. ɺ 
1
H 

ʗʄʈ-ʩʧʝʢʪʨʝ 29 ʤʝʪʠʣʴʥʘʷ ʛʨʫʧʧʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʪʨʠʧʣʝʪʘ ʩ ʛʝʤʠʥʘʣʴʥʦʡ ʢʦʥʩʪʘʥʪʦʡ 

ʨʘʩʱʝʧʣʝʥʠʷ (JH-F = 56,3 ɻʮ), ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʅïʉïF ʩʠʩʪʝʤ. ɽʛʦ 
19

F ʗʄʈ-ʩʧʝʢʪʨ 

ʩʦʜʝʨʞʠʪ ʜʚʘ ʜʫʙʣʝʪʘ ʜʫʙʣʝʪʦʚ (JH-F = 56,3 ɻʮ, JF-F = 315,3 ɻʮ), ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʘʪʦʤʳ 

ʬʪʦʨʘ ʤʘʛʥʠʪʥʦ ʥʝʵʢʚʠʚʘʣʝʥʪʥʳ. ɺ 
1
H ʗʄʈ-ʩʧʝʢʪʨʝ ʢʣʘʩʪʝʨʘ 28 ʢʨʦʤʝ ʩʠʛʥʘʣʦʚ ʵʪʠʣʴʥʳʭ 
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ʛʨʫʧʧ ʘʤʠʥʘ ʠʤʝʝʪʩʷ ʛʠʜʨʠʜʥʳʡ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʜʫʙʣʝʪʘ ʜʫʙʣʝʪʦʚ 

(JH-F = 7,8 ɻʮ, Jʅ-F = 6,5 ɻʮ), ʯʪʦ ʦʟʥʘʯʘʝʪ ʝʛʦ ʨʘʩʱʝʧʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʙʣʠʞʘʡʰʝʤ ʘʪʦʤʝ 

ʬʪʦʨʘ, ʥʦ ʠ ʥʘ ʩʣʝʜʫʶʱʝʤ. ʂʦʥʩʪʘʥʪʳ ʨʘʩʱʝʧʣʝʥʠʷ ʘʪʦʤʦʚ ʬʪʦʨʘ ʥʘ ʧʨʦʪʦʥʘʭ ʚ ʩʧʝʢʪʨʝ 

19
F ʗʄʈ ʵʪʦʛʦ ʢʣʘʩʪʝʨʘ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʝʛʦ ʩʧʝʢʪʨʘ 

1
H ʗʄʈ. ʀ ʦʙʘ ʩʧʝʢʪʨʘ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʵʪʠʣʝʥʦʚʳʡ ʬʨʘʛʤʝʥʪ ʝʥʘʤʠʥʦʚʦʛʦ ʣʠʛʘʥʜʘ ʢʦʤʧʣʝʢʩʘ 28 ʩʦʜʝʨʞʠʪ 

ʘʪʦʤʳ ʬʪʦʨʘ. 

ɼʘʥʥʳʝ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʰʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦ ʩʪʨʦʝʥʠʠ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʪʦʤʦʚ ʬʪʦʨʘ, 

ʤʦʣʝʢʫʣʳ ʢʦʤʧʣʝʢʩʦʚ 28 ʠ 29 ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʪʨʦʝʥʠʶ ʦʪ ʩʚʦʠʭ ʥʝ 

ʩʦʜʝʨʞʘʱʠʭ ʬʪʦʨ ʘʥʘʣʦʛʦʚ ([(Õ-H)Os3(CO)10(Õ-CH=CH-NEt2)] (8) ʠ [(Õ-H)(Õ-

Cl)Os3(CO)9(:C(CH3)Nʉ4H8O)] (4)). ʊʘʢ, ʜʣʠʥʳ ʩʚʷʟʝʡ ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʫʛʣʝʨʦʜʘ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʤʠ ʩ ʬʪʦʨʦʤ, ʦʪʣʠʯʘʶʪʩʷ ʥʘ ʩʦʪʳʝ ʜʦʣʠ ʘʥʛʩʪʨʝʤʘ (~0,04¡), 

ʚʘʣʝʥʪʥʳʝ ʫʛʣʳ ʪʘʢʞʝ ʥʝ ʠʤʝʶʪ ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ. 

 

ʈʠʩ. 78 Cʧʝʢʪʨʳ ʗʄʈ ʠ ʩʪʨʫʢʪʫʨʳ ʩʦʝʜʠʥʝʥʠʡ 28 ʠ 29 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘʰʠʤʠ ʢʦʣʣʝʛʘʤʠ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʢʣʘʩʪʝʨʘ 4 ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ ʚʩʝʭ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʦʨʤʘʮʠʡ ʥʘʠʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʤʠ ʷʚʣʷʶʪʩʷ ʢʦʥʬʦʨʤʘʮʠʠ ʩ ʫʛʣʘʤʠ ʧʦʚʦʨʦʪʘ ʣʠʛʘʥʜʘ 105 ʠ 300 ʛʨʘʜʫʩʦʚ (ʈʠc. 



81 
 

50). ʕʪʠ ʜʚʘ ʨʦʪʘʤʝʨʘ ʢʣʘʩʪʝʨʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʨʘʩʪʚʦʨʘʭ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ 

1:5 ʚ ʧʦʣʴʟʫ ʦʜʥʦʛʦ ʠʟ ʥʠʭ (ʜʘʥʥʳʝ 
1
ʅ ʗʄʈ ʜʣʷ ʢʣʘʩʪʝʨʦʚ 4, 12 ʠ 29). ɺ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʦ ʜʘʥʥʳʤ ʈʉɸ ʢʦʤʧʣʝʢʩ 4, ʢʘʢ ʠ 12, ʩʫʱʝʩʪʚʫʶʪ ʚ ʢʦʥʬʦʨʤʘʮʠʠ ʩ ʫʛʣʦʤ 300Á, 

ʘ ʢʦʤʧʣʝʢʩ 29 ï ʩ ʫʛʣʦʤ 105Á, ʯʪʦ ʦʪʨʘʞʘʝʪ ʚʣʠʷʥʠʝ ʟʘʤʝʥʳ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ ʥʘ ʘʪʦʤʳ 

ʬʪʦʨʘ ʧʨʠ ʫʧʘʢʦʚʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʨʠʩʪʘʣʣʦʚ. 

ɺ ʦʙʝʠʭ ʨʝʘʢʮʠʷʭ 1 ʩ ʪʨʠʬʪʦʨʵʪʠʣʝʥʦʤ ʠ ʤʦʨʬʦʣʠʥʦʤ ʠʣʠ ʜʠʵʪʠʣʘʤʠʥʦʤ 

ʦʙʨʘʟʫʶʪʩʷ ʧʨʦʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ Õ3ɖ
2
 ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʡ ʣʠʛʘʥʜ ï ʢʣʘʩʪʝʨʳ 27 ʠ 30. 

ʂʣʘʩʪʝʨ 27 ʙʳʣ ʧʦʣʫʯʝʥ ʨʘʥʝʝ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʤʝʪʦʜʦʤ ʈʉɸ [75], ʘ ʢʣʘʩʪʝʨ 30 ʧʦ 

ʜʘʥʥʳʤ ʀʂ ʠ ʗʄʈ ʘʥʘʣʦʛʠʯʝʥ ʝʤʫ. ʕʪʠ ʢʦʤʧʣʝʢʩʳ ʦʙʨʘʟʫʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʧʦʪʝʨʠ 

ʪʨʠʬʪʦʨʭʣʦʨʵʪʠʣʝʥʦʤ ʚʩʝʭ ʘʪʦʤʦʚ ʛʘʣʦʛʝʥʘ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʘʢʮʠʠ 

ʩ ʫʯʘʩʪʠʝʤ ʪʨʠʭʣʦʨʵʪʠʣʝʥʘ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ ʤʦʣʝʢʫʣʝ ʪʨʠʬʪʦʨʭʣʦʨʵʪʠʣʝʥʘ 

ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʜʦʨʦʜ, ʨʝʘʢʮʠʷ ʠʜʸʪ ʧʦ ʜʨʫʛʦʤʫ ʤʘʨʰʨʫʪʫ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʨʫʛʠʭ 

ʧʨʦʜʫʢʪʦʚ. ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʦʝʜʠʥʝʥʠʷ [(Õ-H)Os3(CO)9(Õ,ɖ
3
-C=C=NEt2] (27) ʠ [(Õ-

H)Os3(CO)9(Õ,ɖ
3
-C=C=NC4H8O] (30) ʧʦ ʩʪʨʫʢʪʫʨʝ ʧʦʭʦʞʠ ʥʘ ʢʣʘʩʪʝʨ 21 (ʉʤ. ʩʭʝʤʫ ʥʘ ʈʠʩ. 

71), ʦʜʥʘʢʦ ʢʦʦʨʜʠʥʘʮʠʷ ʣʠʛʘʥʜʘ ʚ ʧʦʩʣʝʜʥʝʤ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʡ ʚ ʢʣʘʩʪʝʨʘʭ 

27 ʠ 30. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʉɸ ʢʦʤʧʣʝʢʩʘ 27 ʥʝʧʨʝʜʝʣʴʥʳʡ ʣʠʛʘʥʜ ʚ ʥʸʤ ʢʦʦʨʜʠʥʠʨʫʝʪʩʷ 

ʥʘ ʪʨʝʪʴʝʤ ʘʪʦʤʝ ʦʩʤʠʷ ʧʦ ˊ-ʪʠʧʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʷʟʴ C-C ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʫʪʦʨʥʦʡ (1,38 ¡). 

ʊʘʢʦʡ ʪʠʧ ʢʦʦʨʜʠʥʘʮʠʠ ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʘʮʝʪʠʣʝʥʦʚʳʭ ʣʠʛʘʥʜʦʚ ʚ ʪʨʸʭʲʷʜʝʨʥʳʭ 

ʢʣʘʩʪʝʨʘʭ [119]. ɺ ʢʦʤʧʣʝʢʩʝ 21 ʩʚʷʟʴ C-C ʦʜʠʥʘʨʥʘʷ (1,44 ¡), ʦʜʠʥ ʘʪʦʤ ʫʛʣʝʨʦʜʘ ʩʚʷʟʘʥ 

ʩ ʘʪʦʤʦʤ ʚʦʜʦʨʦʜʘ, ʘ ʜʨʫʛʦʡ ʩʚʷʟʘʥ ʩ ʘʪʦʤʦʤ ʦʩʤʠʷ ʧʦ ʢʘʨʙʝʥʦʚʦʤʫ ʪʠʧʫ. ɼʣʠʥʘ ʩʚʷʟʠ 

Os3-C2 (2,11 ¡) ʥʝʩʢʦʣʴʢʦ ʢʦʨʦʯʝ ʜʚʫʭ ʜʨʫʛʠʭ ʩʚʷʟʝʡ Os-C (2,16 ʠ 2,15¡). 

3.10 ʈʝʘʢʮʠʠ [(Õ-H)2Os3(CO)10] ʩ ʥʘʩʳʱʝʥʥʳʤʠ ʭʣʦʨʩʦʜʝʨʞʘʱʠʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ CHCl2C N. 

ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʭʣʦʨʠʩʪʳʡ ʤʝʪʠʣʝʥ, ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʦʜʥʦʘʪʦʤʥʳʭ (ʧʦ 

ʫʛʣʝʨʦʜʫ) ʯʣʝʥʦʚ ʛʦʤʦʣʦʛʠʯʝʩʢʦʛʦ ʨʷʜʘ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʦ ʩʚʦʝʡ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ ʵʪʦʛʦ ʨʷʜʘ. ʇʦʵʪʦʤʫ ʚ ʩʣʝʜʫʶʱʝʡ 

ʯʘʩʪʠ ʨʘʙʦʪʳ ʤʳ ʧʨʦʚʝʨʠʣʠ, ʷʚʣʷʝʪʩʷ ʣʠ CH2Cl2 ʫʥʠʢʘʣʴʥʳʤ ʥʘʩʳʱʝʥʥʳʤ 

ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʦʤ ʚ ʨʝʘʢʮʠʷʭ ʩ ʢʣʘʩʪʝʨʥʳʤ ʘʥʠʦʥʦʤ [(Õ-H)Os3(CO)10NHR2]
ï
. ʈʝʘʢʮʠʷ 

ʢʣʘʩʪʝʨʘ 1 ʩ CHCl3 ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʜʸʪ ʦʯʝʥʴ ʙʳʩʪʨʦ, ʧʨʠ ʵʪʦʤ ʦʙʨʘʟʫʝʪʩʷ 

ʩʣʦʞʥʘʷ ʩʤʝʩʴ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʫʶ ʥʝ ʫʜʘʸʪʩʷ ʨʘʟʜʝʣʠʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʵʪʘ ʨʝʘʢʮʠʷ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʨʠ -20 Áʉ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʧʦʥʠʟʠʣʘʩʴ, 

ʦʜʥʘʢʦ ʩʨʝʜʠ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʫʜʘʣʦʩʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʥʝ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 

ʢʦʤʧʣʝʢʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʘʨʙʝʥʦʚʳʝ ʠʣʠ ʝʥʘʤʠʥʦʚʳʝ ʣʠʛʘʥʜʳ.  
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ʈʠʩ. 79. ʉʭʝʤʘ ʨʝʘʢʮʠʠ ʢʣʘʩʪʝʨʘ 1 ʩ ʤʦʨʬʦʣʠʥʦʤ ʠ ʭʣʦʨʦʬʦʨʤʦʤ 

ɹʳʣ ʚʳʜʝʣʝʥ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʧʦ ʜʘʥʥʳʤ ʀʂ- ʠ ʗʄʈ- ʩʧʝʢʪʨʦʚ ʢʣʘʩʪʝʨ 31, 

ʩʦʜʝʨʞʘʱʠʡ ʜʚʝ ʪʝʨʤʠʥʘʣʴʥʦ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʤʦʣʝʢʫʣʳ ʤʦʨʬʦʣʠʥʘ ʠ ʤʦʩʪʠʢʦʚʳʝ 

ʘʪʦʤʳ ʭʣʦʨʘ ʠ ʚʦʜʦʨʦʜʘ. ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʧʨʠ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʧʝʨʝʭʦʜʠʪ ʚ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʡ ʢʣʘʩʪʝʨ ([(Õ-H)(Õ-Cl)Os3(CO)9Nʉ4H8O)]) (20) ʩ ʦʜʥʠʤ ʪʝʨʤʠʥʘʣʴʥʳʤ 

ʤʦʨʬʦʣʠʥʦʚʳʤ ʣʠʛʘʥʜʦʤ. ʈʝʘʢʮʠʷ 1 ʩ ʪʝʪʨʘʭʣʦʨʵʪʘʥʦʤ ʠ ʤʦʨʬʦʣʠʥʦʤ ʧʨʦʪʝʢʘʝʪ 

ʤʝʜʣʝʥʥʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʪʝʤ ʞʝ ʧʨʦʜʫʢʪʘʤ, ʯʪʦ ʠ ʨʝʘʢʮʠʷ ʩ ʭʣʦʨʦʬʦʨʤʦʤ.  

ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʘʢʮʠʡ ʩ ʥʘʩʳʱʝʥʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʤʳ ʧʨʦʚʝʣʠ 

ʨʝʘʢʮʠʶ ʩ ʜʠʭʣʦʨʘʮʝʪʦʥʠʪʨʠʣʦʤ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʥʘʩʳʱʝʥʥʫʶ ïʉʅCl2 ʛʨʫʧʧʫ, ʠ ʝʛʦ ʚ 

ʧʨʠʥʮʠʧʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʜʫʢʪ ʟʘʤʝʱʝʥʠʷ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ ʦʜʥʦʛʦ 

ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ ʮʠʘʥʦʛʨʫʧʧʦʡ (ʩʭʝʤʘ ʥʘ ʈʠʩ. 80). 

ʈʠʩ. 80. ʉʭʝʤʘ ʨʝʘʢʮʠʠ 1 ʩ ʤʦʨʬʦʣʠʥʦʤ ʠ ʜʠʭʣʦʨʘʮʝʪʦʥʠʪʨʠʣʦʤ 

ʈʝʘʢʮʠʷ ʠʜʸʪ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʦ (36 ʯ) ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʚʫʭ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʇʝʨʚʳʡ ʠʟ ʥʠʭ - ʢʣʘʩʪʝʨ 32, ʩʦʜʝʨʞʠʪ ʜʚʘ ʤʦʩʪʠʢʦʚʳʭ ʪʨʸʭʵʣʝʢʪʨʦʥʥʳʭ ʣʠʛʘʥʜʘ: ʭʣʦʨ ʠ 

ʧʨʦʜʫʢʪ ʯʘʩʪʠʯʥʦʛʦ ʛʠʜʨʠʨʦʚʘʥʠʷ ʜʠʭʣʦʨʘʮʝʪʦʥʠʪʨʠʣʘ. ɺʪʦʨʦʡ ʢʣʘʩʪʝʨ (33) ʩʦʜʝʨʞʠʪ 

ʤʦʩʪʠʢʦʚʳʡ ʚʦʜʦʨʦʜ ʠ ʤʦʩʪʠʢʦʚʳʡ ʘʮʝʪʦʥʠʪʨʠʣʴʥʳʡ ʣʠʛʘʥʜ, ʛʠʜʨʠʨʦʚʘʥʥʳʡ ʧʦ ʘʪʦʤʫ 

ʘʟʦʪʘ. ʆʙʘ ʥʦʚʳʭ ʧʨʦʜʫʢʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʀʂ, ʗʄʈ, ʘ ʜʣʷ 32 

ʙʳʣ ʧʦʣʫʯʝʥ ʤʦʥʦʢʨʠʩʪʘʣʣ ʠ ʚʳʧʦʣʥʝʥ ʈʉɸ. 
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ʈʠʩ. 81. 
1
H ʗʄʈ ʠ ʤʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʣʘʩʪʝʨʘ 32 

ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʜʘʥʥʦʡ ʨʝʘʢʮʠʠ ʢʣʘʩʪʝʨʦʚ 32 ʠ 33 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʜʠʭʣʦʨʘʮʝʪʦʥʠʪʨʠʣ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʥʝ ʢʘʢ ʘʥʘʣʦʛ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ, ʘ 

ʢʘʢ ʥʠʪʨʠʣ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʨʝʘʢʮʠʠ ʜʠʛʠʜʨʠʜʥʦʛʦ ʢʣʘʩʪʝʨʘ ʩ 

ʪʨʠʬʪʦʨʘʮʝʪʦʥʠʪʨʠʣʦʤ ʧʨʠ 80 
o
ʉ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʣʠʟʢʠʭ ʧʦ ʩʪʨʦʝʥʠʶ ʢ 

ʧʦʣʫʯʝʥʥʳʤ ʥʘʤʠ ʩʦʝʜʠʥʝʥʠʷʤ [120]. ʆʙʘ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ 

ʜʠʭʣʦʨʘʮʝʪʦʥʠʪʨʠʣʦʤ ʩʦʜʝʨʞʘʪ ʯʘʩʪʠʯʥʦ ʛʠʜʨʠʨʦʚʘʥʥʳʝ ʪʨʠʬʪʦʨʘʮʝʪʦʥʠʪʨʠʣʴʥʳʝ 

ʣʠʛʘʥʜʳ. 

 

ʈʠʩ. 82. ʉʭʝʤʘ ʨʝʘʢʮʠʠ 1 ʩ ʪʨʠʬʪʦʨʘʮʝʪʦʥʠʪʨʠʣʦʤ 

ɺ ʪʘʙʣ. 7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʧʝʢʪʨʳ ʀʂ ʠ 
1
H ʗʄʈ ʠʟʚʝʩʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 34, 35 ʚ 

ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʧʝʢʪʨʘʤʠ ʢʦʤʧʣʝʢʩʦʚ 32 ʠ 33.  

ʊ ʘ ʙ ʣ ʠ ʮ ʘ 7 

ʀʂ- ʠ ʗʄʈ-ʩʧʝʢʪʨʳ ʢʦʤʧʣʝʢʩʦʚ 32 ʠ 33 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ [121]. 

ʉʦʝʜʠʥʝʥʠʝ ʇʦʣʦʩʳ ʢʦʣʝʙʘʥʠʡ CO (cm
-1
) 

1
H ʗʄʈ ʩʧʝʢʪʨ r(ʤ.ʜ.) ŭ 

(Õ-Cl)Os3(CO)10NCHCHCl2 

32 

2109ʩʨ, 2072ʩ, 2058ʩ, 2023ʩ, 

2011ʩ, 2001ʩ,1985ʩʨ, 1967ʩʣ 

8,3 (ʜ, 1H, CHCl), 
3
J(HH) = 7,5 ɻʮ, 5,88 

(ʜ, 1H, NCH), 
3
J(HH) = 7,5 ɻʮ 

HOs3(CO)10(Õ,ɖ
2
-

NHCCHCl2) 33 

2109ʩʨ, 2069ʩ, 2059ʩ, 2029ʩ, 

2018ʩʨ, 2010ʩʨ, 2001ʩʨ, 1985ʩʨ, 

1965ʩʣ 

9,5 (s, 1H, NH), 5,92 (ʜ, 1H, CH), 

3
J(HH) = 1 ɻʮ, -15,15 (ʜ, 1H, OsH), 

3
J(HH) = 1 ɻʮ 

HOs3(CO)10NCHCF3 34 2109ʩʨ, 2071ʩ, 2059ʩ, 2023ʩ, 

2011ʩ, 2001ʩ,1986ʩʨ, 1967ʩʣ 

7,75 (ʢʚ, 1H, CH), 
3
J(HF) = 4,2 ɻʮ, -

14,83 (ʩ, 1H, OsH), OsH 
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HOs3(CO)10(Õ,ɖ
2
-NHCCF3) 

35 

2109ʩʨ, 2072ʩ, 2058ʩ, 2023ʩ, 

2011ʩ, 2001ʩ, 1985ʩʨ, 1967ʩʣ 

9,75 (ʩ, 1H, NH), -15,15 (ʩ, 1H, OsH) 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʨʫʛʠʝ ʥʘʩʳʱʝʥʥʳʝ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ CH2Cl2 ʧʦ ʩʚʦʝʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʨʝʘʢʮʠʠ ʩ 

ʢʣʘʩʪʝʨʦʤ 1. ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʝʘʢʮʠʷʭ ʚ ʦʩʥʦʚʥʦʤ ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʜʫʢʪʳ 

ʨʝʘʢʮʠʡ ʧʦ ʩʚʷʟʠ C-Cl ʠʣʠ ʧʨʦʜʫʢʪʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʘʛʝʥʪʦʚ ʜʠʛʠʜʨʠʜʥʳʤ ʢʣʘʩʪʝʨʦʤ. 

3.11 ʈʝʘʢʮʠʠ [(Õ-H)2Os3(CO)10] ʩ ʵʬʠʨʘʤʠ ʘʤʠʥʦʢʠʩʣʦʪ ʚ CH2Cl2 

ʆʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʦʩʦʙʝʥʥʦ ʢʣʘʩʪʝʨʥʳʝ, ʚʩʝʛʜʘ ʚʳʟʳʚʘʣʠ ʙʦʣʴʰʦʡ 

ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʝʨʩʧʝʢʪʠʚʥʳ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ 

ʘʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʝʡ 

ʤʝʪʘʣʣʦʩʦʜʝʨʞʘʱʠʭ ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ 

ʧʨʦʩʪʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ (ʢʦʬʝʨʤʝʥʪʳ), ʩʦʜʝʨʞʘʱʠʝ ʥʝʩʢʦʣʴʢʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʤʝʪʘʣʣʦʮʝʥʪʨʦʚ. ʈʘʥʝʝ ʚ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠʟʫʯʘʣʠʩʴ ʪʘʢʠʝ ʢʣʘʩʪʝʨʳ, ʚ ʢʦʪʦʨʳʭ ʚ 

ʢʘʯʝʩʪʚʝ ʣʠʛʘʥʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʪʝʨʧʝʥʦʠʜʳ, ʘ ʪʘʢʞʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʠʭ 

ʧʨʦʠʟʚʦʜʥʳʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʨʝʘʢʮʠʷʭ ʩ ʢʘʨʙʦʥʠʣʴʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʦʩʣʦʞʥʷʝʪʩʷ ʠʭ ʥʠʟʢʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʵʬʠʨʳ ʘʤʠʥʦʢʠʩʣʦʪ. ɺ ʨʝʘʢʮʠʷʭ ʨʘʟʣʠʯʥʳʭ ʥʝʡʪʨʘʣʴʥʳʭ 

ʢʘʨʙʦʥʠʣʛʠʜʨʠʜʥʳʭ ʢʣʘʩʪʝʨʦʚ ʩ ʵʬʠʨʘʤʠ ʘʤʠʥʦʢʠʩʣʦʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʨʘʟʫʶʪʩʷ 

ʢʣʘʩʪʝʨʳ, ʚ ʢʦʪʦʨʳʭ ʧʦʩʣʝʜʥʠʝ ʢʦʦʨʜʠʥʠʨʦʚʘʥʳ ʯʝʨʝʟ ʤʦʩʪʠʢʦʚʫʶ ʘʤʠʥʦʛʨʫʧʧʫ, ʯʪʦ 

ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʤʠʥʦʚ [122].  

ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʬʠʨʳ ʘʤʠʥʦʢʠʩʣʦʪ ʦʙʣʘʜʘʶʪ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝʡ ʦʩʥʦʚʥʦʩʪʴʶ, 

ʯʝʤ ʚʪʦʨʠʯʥʳʝ ʠ ʪʨʝʪʠʯʥʳʝ ʘʤʠʥʘʤʠ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʦʪʨʳʚʘʪʴ 

ʪʝʨʤʠʥʘʣʴʥʳʡ ʘʪʦʤ ʚʦʜʦʨʦʜʘ ʦʪ ʢʣʘʩʪʝʨʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʘʨʙʦʥʠʣʘʪ-

ʘʥʠʦʥ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʨʝʘʢʮʠʠ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʦʚʝʩʪʠ 

ʨʝʘʢʮʠʠ ʩ ʵʬʠʨʘʤʠ ʘʤʠʥʦʢʠʩʣʦʪ, ʠʩʧʦʣʴʟʫʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʦʩʥʦʚʘʥʠʝ ï 

ʪʨʝʪʠʯʥʳʡ ʘʤʠʥ. ʂʘʢ ʦʧʠʩʳʚʘʣʦʩʴ ʚʳʰʝ, ʪʨʝʪʠʯʥʳʝ ʘʤʠʥʳ ʨʝʘʛʠʨʫʶʪ ʩ ʢʣʘʩʪʝʨʦʤ 1 ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʦʚ ʩ ʝʥʘʤʠʥʦʚʳʤʠ ʣʠʛʘʥʜʘʤʠ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ 

ʚʪʦʨʠʯʥʳʝ ʠ ʧʝʨʚʠʯʥʳʝ, ʪʘʢ ʢʘʢ ʜʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʳʚ ʩʚʷʟʠ C-N [2,75]. ʈʝʘʢʮʠʷ 1 ʩ 

ʤʝʪʠʣʦʚʳʤ ʵʬʠʨʦʤ ʘʣʘʥʠʥʘ ʠ ʪʨʠʵʪʠʣʘʤʠʥʦʤ ʧʦʜʪʚʝʨʜʠʣʘ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʥʘʤʠ 

ʤʝʪʦʜʠʢʘ ʨʘʙʦʪʘʝʪ: ʙʳʣ ʧʦʣʫʯʝʥ ʢʦʤʧʣʝʢʩ ʩ ʝʥʘʤʠʥʦʚʳʤ ʣʠʛʘʥʜʦʤ, ʩʦʜʝʨʞʘʱʠʤ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʬʨʘʛʤʝʥʪ 
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ʈʠʩ. 83. ʈʝʘʢʮʠʠ ʩ ʛʠʜʨʦʭʣʦʨʠʜʘʤʠ ʵʬʠʨʦʚ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʪʨʠʵʪʠʣʘʤʠʥʘ 

ɽʩʣʠ ʨʝʘʢʮʠʦʥʥʳʡ ʨʘʩʪʚʦʨ ʚʳʜʝʨʞʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠʟʚʝʩʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ([(Õ-H)Os3(CO)10(Õ-CH=CH-NEt2]) (8), ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʨʝʘʢʮʠʠ ʩ ʪʨʠʵʪʠʣʘʤʠʥʦʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʢʮʠʡ ʩ 

ʜʨʫʛʠʤʠ ʵʬʠʨʘʤʠ ʘʤʠʥʦʢʠʩʣʦʪ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʝ ʛʠʜʨʦʭʣʦʨʠʜʳ, 

ʪʘʢ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʠʟʙʳʪʢʘ ʘʤʠʥʘ ʚ ʚʳʜʝʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʵʬʠʨʦʚ ʘʤʠʥʦʢʠʩʣʦʪ ʥʝ 

ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɺʥʦʚʴ ʧʦʣʫʯʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʙʳʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʤʝʪʦʜʘʤʠ 

ʀʂ-, 
1
H ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ (ʪʘʙʣʠʮʘ 8) ʠ ʵʣʝʤʝʥʪʥʳʤ ʘʥʘʣʠʟʦʤ. ɼʣʷ ʚʩʝʭ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʧʨʝʜʝʣʝʥʦ ʦʧʪʠʯʝʩʢʦʝ ʚʨʘʱʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ 

ʧʦʣʫʯʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ. ɼʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 9. 

ʊ ʘ ʙ ʣ ʠ ʮ ʘ 8 

ʀʂ- ʠ ʗʄʈ-ʩʧʝʢʪʨʳ ʢʦʤʧʣʝʢʩʦʚ ʩ ʵʬʠʨʘʤʠ ʘʤʠʥʦʢʠʩʣʦʪ 

ʂʦʤʧʣʝʢʩ ʀʂ 

(ʛʝʢʩʘʥ, 

ɜCO, ʩʤ
-1
) 

1
H ʗʄʈ (CDCl3, ŭ, ʤ.ʜ.) 

37 [(Õ-H)Os3(CO)10(Õ-

CH=CH-

ALAOMe)]  

2097 ʩʨ; 

2052 ʩ; 

2041 ʩʨ; 

2014 ʩ; 

1998 ʩ; 

1983 ʩʣ; 

1974 ʩ; 

1947 ʩʣ. 

(ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 35a -30% ʠ 35b ï 70%): 6,62ʪʨ. (1Ha, 1CHa; 

J
3
(CHCH) = J

3
(CHNH) = 14,5 ɻʮ); 6,5ʜʜ. (1Hb, 1CHb; J

3
(CHCH) = 

14,5 ɻʮ; J
3
(CHNH) = 7,1 ɻʮ); 5,45 ʫʰ.ʩ (1Ha, NHa); 5,2 ʫʰ.ʩ (1Hb, 

NHb); 4,65 ʜʜ. (1Ha, CHa; J
3
(CHCH) = 13,7 ɻʮ; J

3
(CH -H) = 1,8 

ɻʮ); 4,27 ʜʜ. (1Hb, CHb; J
3
(CHCH) = 14,5 ɻʮ; J

3
(CH -H) = 2,4 ɻʮ); 

3,63 ʢʚʠʥʪʝʪ (1Hb, CHb ï ʘʩʩʠʤ; J
3
(CHNH) = J

3
(CHCH3) = 7,1 ɻʮ); 

3,08c. (3Ha, OCH3a); 3,07c. (3Hb, OCH3b); ʢʚʠʥʪʝʪ (1Ha, CHa ï 

ʘʩʩʠʤ; J
3
(CHNH) = J

3
(CHCH3) = 7,1 ɻʮ); 0,68ʜ. (3Hb, CH3b; 

J
3
(CHCH3) = 7,1 ɻʮ); 0,5ʜ. (3Ha, CH3a; J

3
(CHCH3) = 7,1 ɻʮ); -

16,75ʜ. (1Hb, Õ-Hb; J
3
(CH -H) = 2,4 ɻʮ); -16,73 ʫʰ.ʩ (1Ha, Õ-Ha). 

38 [(Õ-H)Os3(CO)10(Õ-

CH=CH-TRPOEt] 

2096 ʩʨ; 

2051 ʩ; 

2040 ʩʨ; 

2013 ʩ; 

1998 ʩʨ; 

1972 ʩʨ. 

(ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 36a -30% ʠ 36b ï 70%): 7,39., 7,18., 7,03 ʩʣ.ʩ (5H 

36); 6,7 ʫʰ.ʩ. (1H, CHaNH); 6,5 ʜʜ. (1H, CHbNH, J
3
(CHCH) = 14 

ɻʮ, J
3
(CHNH) = 7,5 ɻʮ); 5,9 ʫʰ.ʩ (1H, NH); 4,79 ʜʜ. (1H, CHaCH, 

J
3
(CHCH) = 13 ɻʮ; J

3
(CH-(Õ-H) = 1,4 ɻʮ); 4,62 ʜʜ. (1H, (CHb)CH, 

J
3
(CHCH) = 14 ɻʮ; J

3
(CH-(Õ-H) = 2,3 ɻʮ); 4,34 ʢʚ. (1H, CHbʘʩʩʠʤ., 

J
3
 (CH-CH2) = 13 ɻʮ, J

3
 (CH-NH) = 5,9 ɻʮ); 3,83 ʢʚ.ʜ (2H, ʵʪʠʣ-
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CH2a, J
3
(CH2-CH3) = 7,4 ɻʮ, J

3
(CH2-CHʘʩʩʠʤ) = 2,2 ɻʮ); 3,77 ʜ.ʜ. 

(2H, ʵʪʠʣ-CH2b, J
3
(CH2-CH3) = 7,7 ɻʮ); 3,42 ʫʰ.ʩ (1H, (CHa)ʘʩʩʠʤ., 

J
3
 (CH-CH2) = 13 ɻʮ, J

3
 (CH-NH) = 5,9 ɻʮ); 3,22 ʜʜ (1H CH2, 

2
J 

(HCH) = 5,6 ɻʮ, 
3
J (ʉH2CH) = 9,5 ɻʮ); 2,99 ʜʜ (1H CH2, 

2
J (HCH) = 

6 ɻʮ, 
3
J (ʉH2CH) = 8,8 ɻʮ); 0,91 ʪ (3H, CH3a ʵʪʠʣ, 

3
J (CH2CH3) = 7,4 

ɻʮ); 0,84 ʪ (3H, CH3b ʵʪʠʣ, 
3
J (CH2CH3) = 7,4 ɻʮ); -16,63 ʜ (1H, (Õ-

H)b, J
3
(( -H)CH) = 2,4 ɻʮ); 16,65 ʜ (1H, (Õ-H)a, J

3
(( -H)CH) = 2,1 

ɻʮ). 

39 [(Õ-H)Os3(CO)10(Õ-

CH=CH-METOEt] 

2097 ʩʨ; 

2052 ʩ; 

2041 ʩʨ; 

2014 ʩ; 

1998 ʩʨ; 

1973 ʩʨ. 

(ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 37a -36% ʠ 37b ï 64%): 6,8 ʜ (1H ï CHa-NH, 

J
3
(CHCH) = 13,6 ɻʮ); 6,7 ʜʜ (1Hb ï CH-NH, J

3
(CHCH) = 14,7 ɻʮ, 

J
3
(CHNH) = 5,6 ɻʮ); 5,88 ʫʰ.ʩ. (1H - NH); 4,85 ʜʜ (1Ha, CHa; 

J
3
(CHCH) = 13,6 ɻʮ; J

3
(CH -H) = 2,0 ɻʮ); 4,47 ʜʜ (1H, CHb; 

J
3
(CHCH) = 14,5 ɻʮ; J

3
(CH -H) = 2,3 ɻʮ); 4,07 ʫʰ.ʩ (1H, CHb 

ʘʩʩʠʤ); 3,83 ʢʚ.ʜ (2H, ʵʪʠʣ-CH2a, J
3
(CH2-CH3) = 7 ɻʮ, J

3
(CH2-

CHʘʩʩʠʤ) = 1 ɻʮ); 3,77 ʜ.ʜ. (2H, ʵʪʠʣ-CH2b, J
3
(CH2-CH3) = 7 ɻʮ); 

3,3 ʜʜ (1H, CHa ʘʩʩʠʤ, J
3
1(CH2-CHa ʘʩʩʠʤ) = 5 ɻʮ, J

3
2(CH2-CHa 

ʘʩʩʠʤ) = 4,8 ɻʮ); 1,97; 1,83 ʩʣ.ʩ (4H, 2CH2); 1,58 ʩ (3H, SCH3b); 

1,57 ʩ (3H, SCH3a); 0,78 ʪ (3H, CH3ʵʪʠʣ); -16,65 ʜ (1H, (Õ-H)b, 

J
3
(( -H)CH) = 2,0 ɻʮ); 16,7 ʜ (1H, (Õ-H)a, J

3
(( -H)CH) = 2,0 ɻʮ). 

40 [(Õ-H)Os3(CO)10(Õ-

CH=CH-

TYROMe)] 

2095 ʩʨ; 

2050 ʩ; 

2040 ʩʨ; 

2012 ʩʨ; 

1997 ʩʨ; 

1970 ʩʨ. 

(ʩʤʝʩʴ ʠʟʦʤʝʨʦʚ 38a -30% ʠ 38b ï 70%): 6,6-6,49 ʩʣ.ʩ. (4H, 

ʪʠʨʦʟʠʥ); 6,47ʜʜ. (1H ï CH-NH, J
3
(CHCH) = 14,7 ɻʮ, J

3
(CHNH) = 

6,8 ɻʮ); 5,64 ʫʰ.ʩ. (1H - NH); 4,69 ʜʜ. (1Ha, CHa; J
3
(CHCH) = 13,4 

ɻʮ; J
3
(CH -H) = 2,1 ɻʮ); 4,45 ʜʜ. (1Hb, CHb; J

3
(CHCH) = 14,5 ɻʮ; 

J
3
(CH -H) = 2,2 ɻʮ); 4,11 ʢʚ. (1H ï ʘʩʩʠʤ.); 3,1c. (3Ha, OCH3a); 

3,07c. (3Hb, OCH3b); 2,86ʜʜ (1H ï CH2, J
3
(ʉH-CHʘʩʩ) = 5,4ɻʮ, 

J
3
(H-C-H) = 14,4ɻʮ); 2,53ʜʜ (1H ï CH2, J

3
(ʉH-CHʘʩʩ) = 5,4ɻʮ, J

3
(H-

C-H) = 14,4ɻʮ); -16,67ʜ. (1Hb, Õ-Hb; J
3
(CH -H) = 2,4 ɻʮ); -16,72 

ʫʰ.ʩ (1Ha, Õ-Ha). 

 

ʊ ʘ ʙ ʣ ʠ ʮ ʘ 9 

ʄʦʣʝʢʫʣʷʨʥʦʝ ʚʨʘʱʝʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʩ ʵʬʠʨʘʤʠ ʘʤʠʥʦʢʠʩʣʦʪ 

ʂʦʤʧʣʝʢʩ 37 38 39 40 

ʄʦʣʝʢʫʣʷʨʥʦʝ ʚʨʘʱʝʥʠʝ, Ü -24 +135 +57 +523 

 

ʄʦʣʝʢʫʣʷʨʥʦʝ ʚʨʘʱʝʥʠʝ ʚʳʯʠʩʣʷʣʦʩʴ ʧʦ ʬʦʨʤʫʣʝ [M] = M*(Ŭ/100), ʛʜʝ M ï 

ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ, Ŭ ï ʫʜʝʣʴʥʦʝ ʚʨʘʱʝʥʠʝ. ʅʘʣʠʯʠʝ ʦʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʚʩʝʭ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʩʠʥʪʝʟʘ ʵʪʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʥʝ ʧʨʦʠʟʦʰʣʦ ʨʘʮʝʤʠʟʘʮʠʠ ʵʬʠʨʦʚ ʘʤʠʥʦʢʠʩʣʦʪ, ʭʦʪʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʦʛʦ ʥʫʢʣʝʦʬʠʣʘ ï ʢʣʘʩʪʝʨʥʦʛʦ ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘ - ʵʪʦ ʤʦʛʣʦ ʧʨʦʠʟʦʡʪʠ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʘʢʮʠʷʤ ʢʣʘʩʪʝʨʘ 1 ʩʦ ʩʣʘʙʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʙʦʣʝʝ ʩʠʣʴʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʢʨʫʛ 

ʘʤʠʥʦʚ, ʩʧʦʩʦʙʥʳʭ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʠ ʩ ʜʠʛʠʜʨʠʜʥʳʤ ʢʣʘʩʪʝʨʦʤ ʦʩʤʠʷ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦʙ ʘʢʪʠʚʘʮʠʠ 

ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʘʤʠʥʦʚ ʘʥʠʦʥʥʳʤʠ ʢʣʘʩʪʝʨʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʢʦʪʦʨʳʝ, 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʦʥʦʷʜʝʨʥʳʭ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʳ. ɺʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʠʷ ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʝʘʢʮʠʷʭ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʛʦ ʤʝʪʘʣʣʦʮʝʥʪʨʘ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʢʣʘʩʪʝʨʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʧʨʠʚʝʣʘ ʢ ʥʝʦʙʳʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ɸʢʪʠʚʘʮʠʷ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʩʙʦʨʢʘ ʥʦʚʳʭ 

ʣʠʛʘʥʜʦʚ ʠʟ ʜʚʫʭ ʤʦʣʝʢʫʣ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʠ ʦʜʥʦʡ ʤʦʣʝʢʫʣʳ ʘʤʠʥʘ ʥʘ ʜʚʫʭ 

ʩʦʩʝʜʥʠʭ ʘʪʦʤʘʭ ʦʩʤʠʷ ʷʚʣʷʝʪʩʷ ʨʝʜʯʘʡʰʠʤ (ʤʦʞʝʪ ʙʳʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤ) ʩʣʫʯʘʝʤ ʚ ʪʘʢʠʭ 

ʨʝʘʢʮʠʷʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʪʘʢʠʭ ʨʝʘʢʮʠʡ ʟʘʚʠʩʠʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪ 

ʩʪʨʦʝʥʠʷ ʠ ʧʨʠʨʦʜʳ ʘʤʠʥʦʚ, ʯʝʤ ʦʪ ʩʪʨʦʝʥʠʷ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʆʙʨʘʟʦʚʘʥʠʝ 

ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘ ʥʘ ʧʝʨʚʳʭ ʩʪʘʜʠʷʭ ʨʝʘʢʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʧʨʦʪʝʢʘʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʧʨʝʚʨʘʱʝʥʠʡ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʳ ʘʤʠʥʳ, ʩʧʦʩʦʙʥʳʝ 

ʜʝʧʨʦʪʦʥʠʨʦʚʘʪʴ ʛʠʜʨʠʜʦʢʘʨʙʦʥʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʝʘʢʮʠʡ ʩ ʵʬʠʨʘʤʠ ʘʤʠʥʦʢʠʩʣʦʪ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʦʩʥʦʚʥʦʩʪʴʶ ʩʦʚʤʝʩʪʥʦ ʩ ʙʦʣʝʝ ʦʩʥʦʚʥʳʤʠ ʪʨʝʪʠʯʥʳʤʠ ʘʤʠʥʘʤʠ, 

ʢʦʪʦʨʳʝ çʟʘʧʫʩʢʘʶʪè ʨʝʘʢʮʠʶ, ʥʦ ʷʚʣʷʶʪʩʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʝʥʝʝ 

ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʤʠ, ʯʪʦ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʢʦʤʧʣʝʢʩʳ ʩ ʵʬʠʨʘʤʠ ʘʤʠʥʦʢʠʩʣʦʪ. 

ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʪʘʢʠʭ ʨʝʘʢʮʠʷʭ ʠʛʨʘʶʪ ʩʪʝʨʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: ʟʘʤʝʥʘ 

ʘʮʠʢʣʠʯʝʩʢʠʭ ʘʤʠʥʦʚ ʥʘ ʮʠʢʣʠʯʝʩʢʠʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʘʢʮʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʭʣʦʨʵʪʠʣʝʥʦʚ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʠ ʠʟʦʤʝʨʠʟʘʮʠʠ ʠʥʪʝʨʤʝʜʠʘʪʦʚ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ ʚʣʠʷʝʪ 

ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ ʚʳʭʦʜʦʚ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʜʘʥʥʳʝ ʠʤʝʶʪ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʤʝʪʘʣʣʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠ ʢʘʪʘʣʠʟʘ, ʪʘʢ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ.  
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ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʠ ʨʝʟʫʣʴʪʘʪʳ 

1. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʝʩʪʠʯʣʝʥʥʳʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʘʤʠʥʦʚ ʢʘʢ 

ʩʦʜʝʨʞʘʱʠʭ, ʪʘʢ ʠ ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʚʪʦʨʦʡ ʛʝʪʝʨʦʘʪʦʤ (ʤʦʨʬʦʣʠʥʘ, ʪʠʦʤʦʨʬʦʣʠʥʘ, 

ʧʠʧʝʨʠʜʠʥʘ), ʚʤʝʩʪʦ ʘʮʠʢʣʠʯʝʩʢʠʭ, ʚ ʨʝʘʢʮʠʠ ʩ [(Õ-H)2Os3(CO)10] (1) ʠ 

ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʚʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʘʢʮʠʠ ï 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʣʘʩʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʢʘʨʙʝʥʦʚʳʤʠ ʣʠʛʘʥʜʘʤʠ [(Õ-H)(Õ-

Cl)Os3(CO)9(:C(R)NRô2)]. 

2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪʣʠʯʠʝ ʘʮʠʢʣʠʯʝʩʢʠʭ ʘʤʠʥʦʚ ʦʪ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʝʘʢʮʠʷʭ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦ ʩʪʝʨʝʦʭʠʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

3. ʅʘʡʜʝʥʦ, ʯʪʦ ʨʝʘʢʮʠʠ [(Õ-H)2Os3(CO)10] (1) ʩ ʭʣʦʨʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʠ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ ʧʨʦʪʝʢʘʶʪ ʩʪʝʨʝʦʩʝʣʝʢʪʠʚʥʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʜʚʫʭ ʟʘʪʦʨʤʦʞʝʥʥʳʭ ʨʦʪʘʤʝʨʦʚ ʢʣʘʩʪʝʨʦʚ ʩ ʢʘʨʙʝʥʦʚʳʤʠ ʣʠʛʘʥʜʘʤʠ  

([(Õ-H)(Õ-Cl)Os3(CO)9(:C(R)NRô2)]), ʫʩʪʦʡʯʠʚʳʭ ʚʧʣʦʪʴ ʜʦ 100 
o
ʉ. 

4. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʣʘʙʦʦʩʥʦʚʥʳʝ ʘʤʠʥʳ, ʥʝ ʩʧʦʩʦʙʥʳʝ ʜʝʧʨʦʪʦʥʠʨʦʚʘʪʴ  

[ʅ(Õ-H)2Os3(CO)10NHR3], ʥʝ ʤʦʛʫʪ ñʟʘʧʫʩʪʠʪʴò ʠʩʩʣʝʜʫʝʤʳʝ ʨʝʘʢʮʠʠ: ʪʨʝʙʫʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʦʩʥʦʚʥʦʛʦ ʘʤʠʥʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ 

ʩʠʥʪʝʟʘ ʢʣʘʩʪʝʨʦʚ ʩ ʝʥʘʤʠʥʦʚʳʤʠ ʣʠʛʘʥʜʘʤʠ  

[(Õ-H)Os3(Õ-ʉʅ=ʉʅNR2)(CO)10] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʫʭ ʘʤʠʥʦʚ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʦʩʥʦʚʥʦʩʪʠ ʠ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʦʩʪʠ, ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʠʥʪʝʟʘ ʘʥʘʣʦʛʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

5. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʘʢʮʠʷʭ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ñʛʦʪʦʚʳʡò ʵʪʠʣʝʥʦʚʳʡ ʬʨʘʛʤʝʥʪ, ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ 

ʨʝʘʢʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʚʳʭʦʜʘ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

6. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʥʝʨʛʠʷ ʩʚʷʟʠ ʫʛʣʝʨʦʜ-ʛʘʣʦʛʝʥ (ʥʘʠʙʦʣʴʰʘʷ ʚ ʩʣʫʯʘʝ ʬʪʦʨʘ) ʪʘʢʞʝ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʘʢʮʠʡ. ʊʘʢ, ʨʝʘʢʮʠʷ ʩ 

ʪʨʠʬʪʦʨʭʣʦʨʵʪʠʣʝʥʦʤ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʜʫʢʪʘʤ, ʩʦʜʝʨʞʘʱʠʤ ʘʪʦʤʳ ʬʪʦʨʘ ʚ ʣʠʛʘʥʜʘʭ, 

ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʭʣʦʨʵʪʠʣʝʥʦʚ ʭʣʦʨ ʥʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʣʠʛʘʥʜʦʚ. 

7. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʢʮʠʡ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʘʤʠʥʦʚ ʩ ʢʣʘʩʪʝʨʥʳʤʠ 

ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ ʦʩʤʠʷ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʤʠ ʟʘʨʘʥʝʝ ʠ ʦʙʨʘʟʫʶʱʠʤʠʩʷ in situ, 

ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʪʨʳʚ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ ʦʪ ʢʣʘʩʪʝʨʘ 1 ʠ 

ʥʫʢʣʝʦʬʠʣʴʥʘʷ ʘʪʘʢʘ ʥʘ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜ ʧʨʦʠʩʭʦʜʷʪ ʩʠʥʭʨʦʥʥʦ. 

8. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢ ʞʝ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʝʜʣʦʞʝʥʳ 

ʩʭʝʤʳ ʨʝʘʢʮʠʡ ʛʘʣʦʛʝʥʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʘʤʠʥʦʚ ʩ ʢʣʘʩʪʝʨʥʳʤʠ 

ʢʘʨʙʦʥʠʣʘʪ-ʘʥʠʦʥʘʤʠ ʦʩʤʠʷ.  



89 
 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʢʦʣʣʝʛʘʤ, ʢʦʪʦʨʳʝ ʚʥʝʩʣʠ ʚʢʣʘʜ ʚ ʜʘʥʥʫʶ ʨʘʙʦʪʫ: 

ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʢ.ʭ.ʥ., ʜʦʮʝʥʪʫ ʄʘʢʩʘʢʦʚʫ ɺ.ɸ. ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʧʦʤʦʱʴ ʚ ʨʘʙʦʪʝ 

ʥʘʜ ʜʠʩʩʝʨʪʘʮʠʝʡ; 

ʢ.ʬ-ʤ.ʥ. ʐʝʣʫʜʷʢʦʚʦʡ ʃ. ɸ., ʥ.ʩ. ɸʣʬʸʨʦʚʦʡ ʅ. ʀ. ʟʘ ʩʲʸʤʢʫ ʠ ʧʦʤʦʱʴ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʀʂ-ʩʧʝʢʪʨʦʚ 

ʢ.ʭ.ʥ. ɻʦʣʦʚʠʥʫ ɸ. ɺ., ʂʦʤʧʘʥʴʢʦʚʫ ʅ. ɹ., ɻʘʣʣʷʤʦʚʫ ʄ.ʈ. ʠ ʊʢʘʯʸʚʫ ʉ.ɺ. ʩʲʸʤʢʫ ʠ 

ʧʦʤʦʱʴ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʗʄʈ-ʩʧʝʢʪʨʦʚ; 

ʢ.ʭ.ʥ. ɺʠʨʦʚʮʫ ɸ. ɺ., ʢ.ʭ.ʥ. ʇʝʨʝʩʳʧʢʠʥʦʡ ɽ. ɺ. ʠ ʂʫʨʘʪʴʝʚʦʡ ʅ.ɺ. ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʈʉɸ ʠ 

ʨʘʩʰʠʬʨʦʚʢʫ ʩʪʨʫʢʪʫʨ ʢʦʤʧʣʝʢʩʦʚ; 

ʢ.ʭ.ʥ. ɿʫʙʘʨʝʚʦʡ ɸ.ʇ. ʠ ʢ.ʭ.ʥ. ʂʦʱʝʝʚʦʡ ʆ.ʉ. ï ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ; 

ʜ.ʬ-ʤ.ʥ. ʇʦʪʸʤʢʠʥʫ ɺ.ɸ., ʀʚʰʠʥʦʡ ʅ.ʅ. (ʀʆʉ ʋʨʆ ʈɸʅ), ʟʘ ʧʨʦʚʝʜʝʠʝ 

ʢʦʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 
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ʇʨʠʣʦʞʝʥʠʝ 

ʄʦʣʝʢʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʫʯʝʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ 

ʉʦʝʜʠʥʝʥʠʝ 3 

ʌʦʨʤʫʣʘ [(Õ-H)Os3(CO)10(Õ-CH=CH-NC4H8O)]  

 

ʇʘʨʘʤʝʪʨʳ 

ʷʯʝʡʢʠ 

ʊʨʠʢʣʠʥʥʘʷ P -1(2) 

a=9.0001(3) ¡ 

b=9.3215(3) ¡ 

c=13.1834(4) ¡ 

Ŭ=83.429(1)Á 

ɓ=73.159(1)Á 

ɔ=85.426(1)Á 

V=1050.36(6) ¡
3
 

Z=2 

ʆʩʥʦʚʥʳʝ 

ʜʣʠʥʳ 

ʩʚʷʟʝʡ, Ȕ 

C1-C2 

C2-N 

N-C6 

C1-Os1 

1.40 

1.31 

1.47 

2.19 

ʆʩʥʦʚʥʳʝ 

ʫʛʣʳ, 
o
 

C1-C2-N 129.0 

ʉʦʝʜʠʥʝʥʠʝ 4 

ʌʦʨʤʫʣʘ [(Õ-H)(Õ-Cl)Os3(CO)9(:C(CH3)NC4H8O)] 

 

ʇʘʨʘʤʝʪʨʳ 

ʷʯʝʡʢʠ 

ʄʦʥʦʢʣʠʥʥʘʷ P 1 21/c 1 

a=8.0896(2) ¡ 

b=16.8714(5) ¡ 

c=15.8278(4) ¡ 

ɓ=94.783(1)Á 

V=2152.7(1) ¡
3
 

Z=4 

ʆʩʥʦʚʥʳʝ 

ʜʣʠʥʳ 

ʩʚʟ̫ʝʡ, Ȕ 

Os1-Os2 

Os2-C1 

C1-N 

2.85 

2.09 

1.30 

ʆʩʥʦʚʥʳʝ 

ʫʛʣʳ, 
o
 

Os3Os1Os2 

Os2C1N 

C2C1N 

60.4 

128.0 

115.9 

 


