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1,3-ɼʠʧʦʣʷʨʥʦʝ ʮʠʢʣʦʧʨʠʩʦʝʜʠʥʝʥʠʝ 
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ʄʝʭʘʥʠʟʤʳ: ʩʦʛʣʘʩʦʚʘʥʥʳʡ (ʚʳʰʝ) ʠ ʧʦʩʪʘʜʠʡʥʳʡ (ʥʠʞʝ) 

Rolf Huisgen. 1,3-Dipolar Cycloadditions. Past and Future. 

Angew. Chem. Int. Ed. 2(10), 565ï598 (1963) 
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ɼʠʧʦʣʷʨʦʬʠʣʳ 

3 

ɺ ʧʨʠʥʮʠʧʝ, ʩʦʝʜʠʥʝʥʠʷ ʩ ʧʦʯʪʠ ʣʶʙʳʤʠ ʜʚʦʡʥʳʤʠ ʠʣʠ ʪʨʦʡʥʳʤʠ 

ʩʚʷʟʷʤʠ X=Y ʠʣʠ ʉſY: C=C, CſC, C=N, CſN, N=N, C=O, C=S ʩ 

ʵʣʝʢʪʨʦʥʦʘʢʮʝʧʪʦʨʥʳʤʠ (ʨʝʞʝ ï ʩ ʜʦʥʦʨʥʳʤʠ) ʟʘʤʝʩʪʠʪʝʣʷʤʠ. 

ʉʪʘʥʜʘʨʪʥʳʝ: ɼʄɸɼ, ʜʠʤʝʪʠʣʤʘʣʝʘʪ, ʜʠʤʝʪʠʣʬʫʤʘʨʘʪ, ʤʘʣʝʠʤʠʜʳ. 
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ɼʠʧʦʣʠ 
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1,3-ʜʠʧʦʣʠ ʙʝʟ ʦʢʪʝʪʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ 
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ʄʝʪʦʜʳ ʛʝʥʝʨʠʨʦʚʘʥʠʷ 

ʘʟʦʤʝʪʠʥʠʣʠʜʦʚ 
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ɸʟʠʨʠʜʠʥʳ ʚ ʨʝʘʢʮʠʷʭ 1,3-ʜʠʧʦʣʷʨʥʦʛʦ  

ʮʠʢʣʦʧʨʠʩʦʝʜʠʥʝʥʠʷ 
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H.W. Heine, R. Peavy, 1965 

R. Huisgen et.al., 1967  
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ʆʢʠʩʣʠʪʝʣʴʥʦʝ ʘʤʠʥʦʘʟʠʨʠʜʠʥʠʨʦʚʘʥʠʝ 

N-ɸʤʠʥʦʩʦʝʜʠʥʝʥʠʷ 



ʈʝʘʢʮʠʠ ʩ ʙʘʨʨʝʣʝʥʦʤ ʠ ʬʫʣʣʝʨʝʥʦʤ 
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  19% with 24-fold 

excess of reagents 

N

NPi

Eur. J. Org. Chem. 2006, 2590ï2600 

Tetrahedron Lett. 1994, 35, 4371-4374 

34% 



ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʢ ʛʝʪʝʨʦʮʠʢʣʘʤ 
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Tetrahedron Lett. 2011, 52, 4048-4050 

Asian J. Org. Chem. 2016, 5, 389-398 
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N-ʌʪʘʣʠʤʠʜʦʘʟʦʤʝʪʠʥʠʣʠʜʳ 
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_ MeO2C

PiN

_

PiN PiN

R = CO2Me, R' = CN

R =Ph, R' = H

Foucaud A., Person H. e.a. 1983
PiN

D

conrot

E = CO2Me

ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ 



 

 

 

12 Helv.Chim.Acta, 93, 2010 (5), 847-862  
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PiN PiN

C6H6, RT

R2C=S R = 4-C6H4OMe (85%)

R2C = 2-Ad (8%)

Helv.Chim.Acta, 93, 2010 (5), 847-862  
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PiN PiN

CH2Cl2, D

R2C=S

R = 4-C6H4OMe

R2C=S   = 

PiN

31% 23%

29% 12%

Structures of both trans-isomers were confirmed by X-ray data

Helv.Chim.Acta, 93, 2010 (5), 847-862  
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2,3-ɼʠʟʘʤʝʱʸʥʥʳʝ ʘʟʠʨʠʜʠʥʳ 

ɾʆʨʍ, 44 (2008), N 12, 1807-1815 (Russ.); 1780-1788 (Engl.) 
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ʉʪʝʨʝʦʭʠʤʠʷ ʮʠʢʣʦʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ɾʆʨʍ, 45 (8), 1209-1216 (2009) 

ɺʩʝʛʦ ʠʟ 4 ʨʝʘʢʮʠʡ ʚʳʜʝʣʝʥʦ 5 ʩʪʝʨʝʦʠʟʦʤʝʨʥʳʭ ʧʨʦʜʫʢʪʦʚ 
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ɺʘʨʠʘʥʪʳ 
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ʅʝʩʠʤʤʝʪʨʠʯʥʳʝ ʧʨʦʜʫʢʪʳ 
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ʏʪʦ ʚ ʦʩʪʘʪʢʝ? 
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ʉʣʝʜʩʪʚʠʷ ʟʘʤʝʜʣʝʥʠʷ 

ʚʨʘʱʝʥʠʷ ʧʦ ʩʚʷʟʠ N-N 
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ʚʨʘɦ ʝʥʠ̫  ʧʦ ʩʚ̫ʟʠ N -N  ʩʪʘʥʦʚ̫ʪʩ̫  ʥʝɻʢʚʠʚʘʣʝʥʪʥr ʤʠ
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ʉʧʝʢʪʨ ʗʄʈ 13C ʘʜʜʫʢʪʘ Cs ʧʨʠ -40Áʉ 
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ʉʧʝʢʪʨ ʗʄʈ 13C ʘʜʜʫʢʪʘ C2 ʧʨʠ -40Áʉ 
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